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MNpeancnosue

Llenn, oCHOBHble MPUHLMMbI U OCHOBHOM NOPAAOK MNpoBeAeHMA PaboT NO MeXrocyaapCcTBEHHOM
CTaHAapTM3aummn yctaHosaeHbl TOCT 1.0-92 "MexrocyaapCTBeHHan cucTema cTaHAapTM3aunn. OCHOBHbIe
nonoxenma" wu TOCT 1.2-2009 "MexrocygapcTBeHHas cucTema CTaHgaptmsaumu. CTaHaapTbl
MEXKroCy4apCTBEHHbIE, MPaBMUIa U PEKOMEHOAUUM MO MENKIOCYAaPCTBEHHOW cTaHAapTusaumu. MNpasuna
pa3paboTKW, NPUHATUA, NPUMEHEHNA, OBHOBNEHUS U OTMEHDI".

CBeaeHus o cTaHaapTe

1. MoaroTtoBneH 3aKpbITbIM aKLMOHEPHbIM 06WwecTBOM "HayuHo-ucnbitTatenbHbi ueHTp "CAMTIC" n
TexXHMYEeCKMM KOMUTETOM No cTaHgaptusauun TK 30 "IneKTpomarHWTHas COBMECTMMOCTb TEXHUYECKUX
cpepcts".

2. BHeceH ®epepanbHbIM areHTCTBOM MO TEXHWYECKOMY PEry/JIMPOBaHUI0 U METPOJIoruu
(PocctaHpapr).

3. MpuHAT MeXrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aUMWU, METPOSoTMU U cepTUdUKauum
(MpoTtoKkon ot 25 mapTa 2013 r. N 55-M).

3a NpuHATKE CTaHZapTa NPOros0coBau:



KpaTkoe HanmeHoBaHMe CTpaHbl
no MK (MCO 3166) 004-97

Kog ctpaHbl no MK
(MCO 3166) 004-97
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4. MNpukaszom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PEryIMPOBaHUIO U MeTpoaorim oT 22 nona 2013
r. N 418-ct mexrocygapcrtBeHHbin cTaHgapTt FOCT 30804.4.30-2013 (IEC 61000-4-30:2008) BBegeH B
OeNCcTBMe B KayecTBe HaUMOoHanbHOro ctaHaapTta Poccuitickolt Pepepaumm ¢ 1 AaHBaps 2014 r.

5. HactoAawmii ctaHaapT moanduLMpoBaH No OTHOLWEHUIO K MexKayHapoaHomy ctaHaapTy IEC 61000-
4-30:2008. Electromagnetic compatibility (EMC) - Part 4-30: Testing and measurement techniques - Power
quality measurement methods (3nekTpomarHuTHaa coBmectumoctb (IMC). YacTb 4-30. TexHUKa UCNbITaHU
N n3amepeHunin. MeTtoabl U3MePEHNI KauecTBa 3/1IEKTPUYECKON SHeprum).

MeayHapogHbiii ctaHaapT IEC 61000-4-30:2008 pa3paboTtaH MogkomuteTom 77 A "HM3KOYACTOTHbIE
3/IeKTPOMarHuUTHble aBaeHua" TexHudyeckoro kKommuteta M3K TK 77 "IneKkTpomarHnutHaa coBMecTMMOocCTb".

IEC 61000-4-30:2008 (BTOpOE M3AaHNE) OTMEHSET U 3ameHaeT coboi nepsoe usagaHue IEC 61000-4-
30:2003.

MepeBog, c aHrINNCKOro A3blKa (en).

HanmeHoBaHWe HacToALWeEro cTaHAapTa MSMEHEHO OTHOCUTE/IbHO HAaMMEHOBAHUA MeXAyHapoAHOro
CTaHaapTa ans npusegeHuna B cootsetcteme ¢ FOCT 1.5-2001 (noapaszgen 3.6).

CcblNKM Ha MeXKayHapoaHble CTaHAapPTbl, KOTOpble MPUHATbBI B KauyeCTBE MEXKrocyAapCTBEHHbIX
CTaHAapTOB, 3ameHeHbl B pasgene "HopmaTuMBHble CCbIIKM" M TeKCTe CcTaHAapTa CCblKamMM Ha
COOTBETCTBYHOLLME MEXKIOCYAAPCTBEHHbIE CTAHAAPTDI.

JononHutenbHble ¢pasbl U C/OBA, BHECEHHble B TEKCT CTaHAapTa Aas YyTouyHeHua obnactu
pacnpocTpaHeHUs M 06beKTa CTaHA4APTU3ALLMMK, BblAENEHbI MOMYKUPHBIM KYPCUBOM.

CBegeHMa O COOTBETCTBUM MENKIOCYAAPCTBEHHbLIX CTAHOAPTOB CCbIIOYHBIM  MEXAYHAPOLHbIM
CTaHAapTam NpuBeaeHbl B 4OoNOAHUTENbHOM lMpunoxkeHmnn JA.

CTeneHb COOTBETCTBUA - MoAndUumnposaHHas (MOD).

CtaHpapT paspaboTaH Ha ocHoBe npumeHeHns TOCT P 51317.4.30-2008 (M3K 61000-4-30:2008).

6. BBeaeH Bnepsble.

NHdopmauma 06 U3MeHeHMAX K HacToAlemy CTaHAapty nybauMKyeTcs B eKerogHom
nHdopmaunmoHHOM YyKaszaTene "HauwmoHanbHble cTaHAapTbl', a TEeKCT M3MEHEHWM W MOMNPaBOK - B
exemecsayHom MHdopMaLMOHHOM yKasaTene "HaumoHanbHble cTaHaapThl”. B cnyyae nepecmoTpa (3ameHbl)
WM OTMEHbI HACcTOALLLEro CTaHAapTa COOTBETCTBYIOLLEE YBeAOMIeHMe ByaeT onyb6MKOBAHO B €XeMeCA4YHOM
nHdopmaunmoHHOM  yKasaTene "HauuoHanbHble cTaHgapTbl'. CooTBeTcTByOWAA  MHbOpMaLMUs,
YBEAOMEHME U TEKCTbl PA3MELLAlOTCA TaKXKe B MHPOPMALMOHHOM cucTeme OOLLEro NO/b30BaHMA - Ha
odMLMaNbHOM caliTe HaUMOHaNbHOIo opraHa Poccuinickont PepepaL My No CTaHAAPTU3AUMM B ceTH UHTepHeT.

BeegeHue K IEC 61000-4-30:2008

HacToawmin ctangapT IEC BxoanT B cocTaB cTaHgapTtos cepum |IEC 61000, nybamMKyembix No Bonpocam
3NEKTPOMArHUTHON COBMECTUMOCTU B COOTBETCTBUM CO C/leAyHOLLEN CTPYKTYPOW:

-yacTtb 1. OcHoBbI:

oblee paccmoTpeHme (BBeAeHUE, GyHAAMEHTAIbHbIE NPUHLMIMbI), ONpeaeneHnsa, TEPMUHOOTUSA;

- 4acTb 2. INEKTPOMArHUTHAA 06CTaHOBKA:

ONMCaHWE 3N1EeKTPOMArHUTHOM 06CTaHOBKM, KnaccudMKaLma sSNeKTPOMArHUTHON 06CTAHOBKK, YPOBHM
3/1eKTPOMArHMTHOM COBMECTUMOCTY;

-yvacTtb 3. Hopmbl:

HOPMbI MOMEXO3MUCCUMN, HOPMbI TOMEXOYCTOMUYMBOCTM (B CyYanX, €C/IN OHWU He ABAAIOTCA NPeaMETOM
PacCMOTPEeHUs TeXHUYECKUMM KomuTeTamu (TK), paspabaTbiBaloWwmmMm CTaHAAPTbI Ha NPOAYKLMIO);

-y4acTb 4. MeToapl UCMbITAHUIA U U3MEPEHUN:

MeTOoAbl UCNbITAHWUN, METOAbl U3MEPEHUN;

-4yacTb 5. PyKoBOACTBA MO YCTaHOBKE U NOMEXOMNOLaB/IEHMIO:

PYKOBOACTBA NO YCTAHOBKE, METOAbI M YCTPONCTBA MOMEXOMNOAABAEHMS;

-y4acTtb 9. PasHoe.

Kaxpgaa u4acTb noapasgenseTcA Ha pasfgesbl, KoTopble MOryT 6biTb  Onyb6AMKOBaHbI  Kak
MeXAYyHapoaHble CTaHAAPTbl MO0 KaK TEXHUYECKME YCI0BUA UAN TEXHUYECKME OTHETDI.

[aHHble CTaHA4aPTbl, TEXHUYECKUE YCNOBUA U TEXHUYECKME OTYETbI ByayT onybaMKOBAHbI C YKa3aHUEM
HOMEpa YacTu, 3a KOTopbIM cneayeT geduc, a 3aTem Homep pasaena (Hanpumep, 61000-6-1).

OcHoBHbIMKU n3meHeHuamM IEC 61000-4-30:2008 no oTHoweHuto K IEC 61000-4-30:2003 asnAatoTcA:



- BBeZLleHWe B TEKCT YTOYHEHWIA M KOPPEKTUPOBOK, KACatOLLMXCA KNaccos A U B xapakTepmncTuk npouecca
N3MepeHunis;

- BBeAEHWEe HOBOro Kjacca S XapaKTepucTUK npouecca W3MepeHUr, npefHasHauyeHHoro Ans
NPUMeHeHMA B Npnbopax Habao4eHMA 38 KAYECTBOM 3NEKTPUYECKOM IHEPTUN;

- BBE4EHME HOBOIO NPU/IOKEHUSA, COAEPKALLLErO PEKOMEHAALMMN NO U3MepPUTENbHbIM Nprubopam.

Hactoawmi ctangapt asasetca Yactbio 4-30 ctaHaapTos cepum IEC 61000.

1. O6nacTb NpUMeHeHuA

HactoAawmin ctaHgapT ycTaHaBAMBAeT METOAbl M3MepeHM MoKasaTesiel KayecTBa 3/1eKTpUYeckon
aHeprun (K3) B 3NEKTPUYECKUX CETAX CUCTEM INEKTPOCHABKEHNA NepemMeHHOro ToKa Yactotoi 50/60 Iy u
NopALOK OLLEHKWN pe3y/bTaTOB U3MEPEHWUNA.

HacToAawmin ctaHaapT NPMMEHAT NPU U3MepPeHUAX NoKasaTenei K3 B saneKkTpmnyeckux ceTax:

- CMUCTEM 3/1EKTPOCHAbKeHUA 0bLWero HasHa4YeHusa, NPUCOeAMHEHHbIX K EAMHON 3HepreTuyeckom
cucTeme;

- U30/IMPOBAHHbIX CUCTEM 3/1IEKTPOCHABKEHUA 0b6Lero HasHaYeHusn;

- CUCTEM 3/1EKTPOCHABOKEHUA MNPOMbBIWAEHHbIX MNPEeANnPUATUI U APYrMX OOBEKTOB HAPOAHOrO
XO03AACTBA, HE OTHOCALLMXCA K CUCTEMAM OBLLEr0 HA3HAYEHWA, @ TAKIKE B /IEKTPUYECKUX CETAX, HAX0AALLMXCA
B COOCTBEHHOCTM nOTpebuTenelt 3NeKTPUYECKOW ISHEPruu, MNOLKNOYEHHbIX K YKa3aHHbIM CUCTEMaM
3NEKTPOCHAOKEHMA.

MeToabl M3MepPeHU U30KEHbI NPUMEHUTENBHO K OTAENbHbIM MOKasatenam K3 gns nonyyeHus
OOCTOBEPHbIX W MOBTOPAEMbIX pPe3y/ibTaTOB HE3aBUCMMO OT CPeAcTB W3MEepPeHUN, MCMNONb3yeMblX B
COOTBETCTBUM C STUMMN METOAAMM.

MeToabl WM3MEPEHUM YCTAHOBNIEHbl AAA MPOBEeAEHMA U3MEpPEeHMM Ha MecCTax 3KChayaTauuu
3/1eKTPo0bOopPYyA0BaAHMA.

CoctaB uM3mepsaembix MokasaTenen K3 orpaHuyeH ABAEHUAMMWU, OTHOCALMMUCA K HaMPAXKEHUIO,
npeAcTaBAAWMMM OO0 KOHAYKTUBHbIE 3/1IEKTPOMArHMTHbIE MOMEXM B CUCTEMAX SNEKTPOCHAOKEHMS.

B HacToAwem cTaHZapTe pacCMOTpPeHbl NoKasaTenu K3, oTHocAWMecA K: 4yactoTe B cuUcTeme
3NEKTPOCHabXKeHMA (Janee - 4acToTa); 3HAYEHMIO HAMNPSAXKEHMA CUCTEMbl 3/IeKTPOCHabKeHus (panee -
HanpsaxeHue); AMKepy; MPOBANAM HAMPSKEHUS M NEePeHANPAXKEHUAM; MNPepPbIBaHUAM HaMpPAXKEHUS;
nepexofHbIM MPOLLecCam HanpAXKeHUA; HECUMMMETPUM HanpAXKEeHWN; rapMOHWKAM M MHTEPrapMOHMKam
HanpaXeHWsa; CUrHanam, nepesaBaeMbiM MO INEKTPUUYECKUM CETAM; BbICTPbIM U3MEHEHUAM HAMPAXKEHUS;
&YCTaHOBMBLUEMYCA OTK/IOHEHWIO HAMNPAXKEHMSA B CUCTEMAX 3N1EKTPOCHAbKeHus 50 MNu&.

B 3aBMcMMOCTM OT uenelt U3MepeHnit moryT 6biTb NpoBeAeHbl M3MEPEHUs BCeX NoKasaTtenein us
YKa3aHHOro Bbille nepeyHs Mbo ux yactu.

MpumeyaHne. CBegeHna o nokasatenax K3, oTHocAwMXcA K TOKy, npusedeHbl B MpunoxeHun A,
noapasgensi A.3, A.5.

B mexKrocygapcTBeHHbIX CTaHA4apTax, YyCTaHaB/AMBaOWMX HOpMbl K3 B cuCTeMax 31eKTPOCHabXKeHUs
Pa3/IMYHOro Ha3HauYeHMs, MOKET ObITb YCTaHOB/IEH MHOW COCTaB Nokasatenen K3.

HacToAwmi ctanaapT ycTaHaB/IMBAET METOAbI USMEPEHUM U TPEOOBaAHMA K XapaKTePUCTMKaM CpeacTs
n3mepeHuii nokasatenen K3 (aanee - CU), HO He ycTaHaB/AMBAET NOPOroBble 3HaYeHUA NokasaTtenein K3
(Hopmbl K3). BansHue npeobpasoBaTteniel, BKAOYAEMbIX MeXKAY dN1eKTpuYeckon ceTbio U CU, aeTanbHO He
paccmaTpuBaeTcs.

&TpeboBaHMA K TOYHOCTM M3MEpPEeHMUIM Mnokasatenen K3 B HacToAlWem CTaHLapTe OCHOBAHbl Ha
OUEHUBaHUK HeonpeaeneHHOCTU u3mepeHuin. [lonyckaetca npu pa3paboTke HOPMATUBHbLIX AOKYMEHTOB,
onpeaensowmx B COOTBETCTBUN C HACTOAWMM CTaHAapTom TpeboBaHMAa K CU, meToabl UX UCMbITAaHUN U
NoBepKU, yCTaHaBANBATb rPaHuLLbl AonycTumol norpewHoct CU.&

B HacTosAwem cTaHgapTe yKa3blBalOTCA Mepbl NPeaoCTOPOXKHOCTU NpU noakatodeHun CU K AMHUAM
noA HanpsaXeHnem.

MpumeyaHne. PekomeHaaumMm no yuyeTy BAUAHUA NpeobpasoBaTeneit npuseaeHsbl B [1].

2. HopmaTuBHbIE CCbINKK

B HacToAwem cTaHA4apTe UCNOoJIb30BaHbl HOPMATUBHbIE CCbIJIKM Ha ciedytolme CTaH4apTbl:



&I'OCT 8.567-99. locyaapcTBeHHasA cuctema nsmepeHuin. MamepeHue BpeMeHu 1 4acToTbl. TEPMUHDI
n onpeaeneHua

FOCT 13109-97. dnekTpuyeckaa sHeprua. CoBMeCTUMOCTb TEXHUYECKUX CPeaCTB INeKTPOMarHMTHas.
HopMbl KauecTBa 3/IeKTPUYECKOW SHEPTUM B CUCTEMAX SNEKTPOCHAOKEHUA 06LLLEro Ha3HavyeHuA

FOCT 23875-88. KauecTBo 3neKTpUYecKoi sHeprnn. TepMuHbl 1 onpegeneHns

FOCT 30372-95. CoBMeCTMMOCTb TEXHUYECKUX CPeACTB INEKTPOMArHUTHaA. TepMUHbI 1 onpeaeneHun

FOCT  30804.4.7-2013 (IEC  61000-4-7:2009). CoBMeCTMMOCTb  TEeXHUYECKMX  CpeacTs
aNeKTpomarHuMTHaAa. Oblwee pPyKoOBOACTBO MO CpeacTBAaM WM3MEPEHUA U U3MEPEHUAM TFapMOHUK U
WMHTEPrapMOHUK A1 CUCTEM 3N1EKTPOCHABKEHUA U NOAKAOYAEMbIX K HAM TEXHUYECKUX CPencTB

OCT  30804.3.3-2013 (IEC  61000-3-3:2008). CoBMeCTMMOCTb  TEeXHUYECKUX  CpeacTs
3NEKTPOMArHUTHAA. OrpaHWYeHnna M3MEHEHWI HanpaXKeHusa, KonebaHW HanpsKeHus u bankepa B
HU3KOBO/IbTHbIX CUCTEMaX 3/IEKTPOCHAOXKeHUa obuwero HasHayeHWs. TexHUYeckue cpeactsa ¢
notpebnsembiMm TOKOM He 6onee 16 A (B oaHolM ¢ase), NoaKAOYAEMblE K 3/1EKTPUYECKON CETU MpU
Hecobt04eHNN onpeaeNeHHbIX YCN0BUIA NogKAtoUYeHUA. Hopmbl U MeToAbl UCMbITaHWIA

rOCT 30804.3.11-2013 (IEC 61000-3-11:2000). CoBMECTUMOCTb  TEXHWYECKUX  CpPeacTs
3NeKTpOMarHuTHaa. KonebaHuAa HanpaxeHua wn GAMKep, BbI3bIBAEMbIE TEXHUYECKMMU CPeACcTBAMMU C
notpebnsembiMm TOKOm He 6osnee 75 A (B ogHoi ¢dase), NOAKAOYAEMBIMU K HU3KOBOJIbTHBIM CUCTEMAM
3NEKTPOCHAOKEHMA NPU onpeaeeHHbIX ycaoBuUaAX. HopMbl M MeToAbl UCMbITAHWUIA

rOCT 30805.16.4.2-2013  (CISPR  16-4-2:2003). COBMECTMMOCTb  TEXHUYECKUX  CPeacTB
3NEKTPOMarHUTHaA. HeonpeaeneHHOCTb M3MepeHMIA B 061aCTU 3NEKTPOMArHUTHON COBMECTUMOCTU. &

MpumeyaHue. Mpyn NOAb30BaHMM HACTOALLMM CTAHAAPTOM LenecoobpasHo NpoBepuUTb AencTeue
CCbIJIOYHbIX CTAHAAPTOB B MHPOPMALMOHHON cucteme obLLEro MO/b30BAaHWUA - HA OodMLMANbHOM cainTe
denepanbHOro areHTCTBA NO TEXHUYECKOMY PEryIMPOBAHUI0O U METPONorMn B cetn WHTepHeT uam no
exerogHomy MHboOpMaUMOHHOMY YKasaTesnto "HauuoHanbHble cTaHZapTbl', KOTOpbIM ONyb6aMKOBaH Mo
COCTOAHUIO Ha 1 AHBapsA TEeKyLLero roga, M Mo BblMyCKam erKemecA4YHOro MHPOPMaLMOHHOIO yKasaTens
"HauuoHanbHble cTaHAapTbl" 3a TeKkywuid roda. ECAM cCbioYHbINA CTaHAapT 3amMeHeH (M3MeHeH), To npwu
NONIb30BaHUM HACTOAWMM CTAaHAAPTOM ciaedyeT pPYKOBOACTBOBATbCA 3aMEHSIOWMM  (M3MEHEHHbIM)
CTaHAapPTOM. ECM CCbINOYHbIN CTAaHAAPT OTMEHeH 6e3 3amMeHbl, TO NOI0XKEHWE, B KOTOPOM AaHa CCbI/IKA Ha
Hero, NPUMEHSAETCA B YaCTW, He 3aTParnBatoLLEN 3Ty CCbIAKY.

3. TepMUHbI 1 onpegeneHns

B HacToAwem cTaHaapTe NpumeHeHbl TepMuHbl no &FOCT 30372, TOCT 13109, NOCT 23875&, [2], [3],
a TaK¥Xe cegyolme TEPMUHBI C COOTBETCTBYIOLWMMU ONpeaeeHnaMu:

3.1. KaHan (channel): nHaMBMAYaNbHbIN TPAKT Nepefadym M3MepuTesbHON MHPOPMALMN B cpeacTBe
N3MepeHu.

MpumeyaHue. "KaHan" mn "¢dasza" He ogHO M To Ke. KaHan HanpaxeHUs onpenensetca PasHOCTbiO
NOTEHLMAN0B MeXAY ABYMA NpoBofHWKamu. MNMoHaTne "¢dasza" oTHocUTCA K OTAENbHOMY MPOBOAHMKY. B
MHOTrodasHbIX CMCTEMAX KaHaN MOXKET bObiTb MeXay ABYMA dasamu, Man mexay Gason u HelTpanbto, Uam
mexKay $asoln U 3eMNen, UM MeXKay HeUTPanbio 1 3eMen.

3.2. MexayHapoaHan WKana KoopAnHuposaHHoro BpemeHu (coordinated universal time) UTC: wkana
BPEMEHW, Ha OCHOBE KOTOPOWN OCYLLECTBAAETCA KOOPAWMHWPOBAHHOE pPacnpoCTpaHeHMe Mo paamo
CTaHAAPTHbLIX YacTOT M CUIHANOB BpemeHW. MeKayHapogHas LWKana KoopaMHUPOBAHHOTO BPEMEHMU
COOTBETCTBYET MEXKAYHAPOLHOMY aTOMHOMY BPEMEHM, HO OT/IMYAETCA OT HErO Ha LLe/I0e YUC/IO CEKYHA,

MpumeyaHua

1. MpumeHnTeNbHO K TpeboBaHMAM HacToALWEero ctaHgapTa npumeHseTca "HaumoHanbHaa LWKana
KOOpPAMHUPOBaHHOro BpemeHun Poccuiickon deaepauum UTC (SU)".

2. MexayHapoaHasa wWKaaa KOOPAMHUPOBAHHOINO BpemMeHW ycTaHasamBaetTca MeXAayHapoaHbIM
KOMUTETOM Mep 1 BecoB 1 MexayHapoaHoM cny:K6oi BpalleHUs 3emnu.

3.3. BxoaHoe HanpsxeHue (declared input voltage) Udin: Hanpsa)keHWe, onpeaensaemoe

Hanpa)eHnem B CUCTEME 3/1IeKTPOCHAbXKeHUa U KoadduuMeHTOM npeobpa3oBaHUA W3MEPUTENIbHOTO
npeobpasosarens.



3.4. HanpsaxeHune B cucteme aekTpocHabxkeHua (declared supply voltage) UC : HanpsaxeHue Uc , B

Ka4yecTtBe KOToporo 06bI4HO NMPUHUMAOT HOMUHA/IbHOE HanpAXxXeHune Unom B cucreme 3}'IeKTpOCHa6)KeHVIH.

Ecam no cornacoBaHuWio MeXXay MOCTaBLIMKOM U I'IOTpe6MTe/'IGM 3I'IEI-(TpMLIECK0171 JHEPrnn HanpaxeHue
3neKpr4eCI<0171 CETN OT/INYAETCA OT HOMWUHAJIbHOIO HaNpAXeHunA, TO AaHHOE HanpAXeHne NpuHUMMatoT B

Ka4yecTtBe HanpAaXXeHunAa B cucteme 3I'IEKTpOCHa6)KEHVIﬂ UC .

3.5. loporoBoe 3HauyeHWe nposana HanpsaxeHua (dip threshold): 3HayeHWe HanpAKeHUs,
yCTaHaB/MBaeMoe A4/11 onpeaeneHns Hayana U KOHLA NPOoBasa HanpsaKeHus.

3.6. MapKkunpoBaHHble gaHHble (flagged data): TepmuH, npumeHaemblit AN 0603HaYeHUA pe3ynbTaTos
n3MepeHuin nokasatenen K3 M pesynbTaToB 0O0bEANHEHUS M3MEPEHHbIX 3HAYEeHMW MNOoKasaTeneir Ha
BPEMEHHbIX MHTEpBasiax, B npeaenax KOTOPbIX MMEN MeCTO MpepbiBaHMA, MPOBasibl HAMPAXKEHUA UM
nepeHanpaxeHus.

&B HacToAwem cTaHaapTe o1 0603HaYeHMA pe3ynbTaToB U3MepPeEHUIA NoKasaTenel K3 1 pesynbtatos
06beANHEHNA U3MEPEHHDbIX 3HAYEHWUI B YC0BUAX BO3LENCTBMA NPEPbIBAHWMI, NPOBANOB HAMPSXKEHUS U
nepeHanpaxeHns BMecTto TepMunHa "curHanusaumnsa dnaramm” ("flagging") B cootsetcteum ¢ [4] npumeHeH
TepMUH "MmapKkuposaHue".&

MpumeyaHne. MapKMpoBaHME [aHHbLIX MO3BOASET MPUHATb MEpbl, MWCKAOYaoWwme yyeT
€0MHCTBEHHOTO CcObbITMA 6onee 4Yem OAMH pa3s ANA pasanyHbIX nokasateneit K3. MapKupoBaHue
npeaocTaBaseT AOMNONHUTENbHYO MHGOPMaLMIO 06 N3MEPEHUU UK 06 beAMHEHUN U3MEPEHHDBIX 3HAUYEHUI
nokasatenei K3. MapKknpoBaHHble JaHHble He NOANENXKAT YAAIEHUIO U3 COCTaBa XPaHUMbIX AaHHbIX. B paae
C/ly4aeB MapPKUPOBAHHbIE AAHHbIE MOFYT HE y4uUTbIBaTbCA NPWU AajsibHEWLWEM aHaNN3e, B APYrUX Cayvanx
CBEAEHMA O TOM, YTO AaHHble MapKMPOBaHbl, MOryT MMeTb 6onblioe 3HavyeHwe. Ecnnm B cTaHaapTax,
YCTaHaBAMBAOWMX HOPMbl K3, He WU3/M0XKeHbl NpaBuia OUEHKM MapKUMPOBAHHbIX AaHHbIX, MOPALOK MX
NPUMeHeHUA yCTaHaBAMBaeT nonb3osatenb CU, 3aaBUTENb UCMBbITAHUI MM UCMbITaTebHaA NabopaTopus.

3.7. daukep (flicker): oulyuieHMe HeyCTOMYMBOCTU 3PUTENLHOTO BOCNPUATMA, BbI3BAHHOE CBETOBbLIM
WUCTOYHUKOM, APKOCTb UAN CMEKTPanbHbIA COCTaB KOTOPOrO M3MEHSIOTCA BO BPEMEHM.

3.8. OcHoBHasa coctasasaowan (fundamental component): coctaBnsAlowWwan Hanps)KeHMsA, 4acToTa
KOTOpPOW paBHa OCHOBHOW YacToTe.

3.9. OcHoBHaa u4acTtota (fundamental frequency): uacToTa B cnekTpe, MNOAYYEHHOM MyTEM
npeobpasoBaHua Pypbe OGYHKUUM BPEMEHM, OTHOCUTE/IbHO KOTOPOW pPaccMaTpMBalOTCA BCE YacTOTbl
CreKTpa.

B cnyyae BO3MOXKHOMO pWCKa HeonpenesneHHOCTU MpWU OnpeseneHnn OCHOBHOM 4acTOTbl AaHHas
YyacToTa AO/KHa OblTb onpegesieHa C YYEeTOM YMCAa MOAHOCOB M CKOPOCTM BPALLEHWUA CUHXPOHHOTO
reHepaTopa (reHepaTopoB), MUTAOLLENO CUCTEMY I1EKTPOCHABKEHUS.

3.10. NapmoHuyecKkan coctasasatowasn (harmonic component): ntobas M3 COCTaBAAOWMX HA YacToTe
FaPMOHUKMW.

3HayeHWe rapmMoOHUYECKON COCTaBAAlOLLEN OObIYHO BbIpaXKAETCA CPeAHEKBaLPATUUHBIM 3HAYEHUEM.
[na KpaTKOCTM BMeCTO TepMMHA "rapMoOHMYecKas cocTaBastowan" AOMNYCKAeTcA NPUMEHeHWe TepMUHa
"rapmoHuKa".

3.11. YactoTta rapmoHuKku (harmonic frequency): yactoTta, KpaTHas OCHOBHOWM YacToTe.

MpumeyaHne. OTHOLWEHME YacCTOTbl FAPMOHMKM K OCHOBHOW 4acToTe HasbiBaloT "MopAgKOM
rapMoHMKN".

3.12. Baustouwasn senunumHa (influence quantity): ntoban BennunHa, KOTOPas MOMKET OKa3aTb BAUSAHME
Ha pabouune xapaKktepuctnkmn CH.
MpumeyvaHue. Bavatowan BesiM4MHa 00bIYHO ABNAETCA BHELWHUM GaKTOpoM, Bo3aencTayowmm Ha CH.

3.13. NHTeprapmoHumyeckana coctasnstowlan (interharmonic component): coctaBasawLiaa Ha YacToTe
NHTEPrapMOHMKM.

3HaYeHMe WHTEePrapMoHMYECKON COCTaBAAOWEN OObIYHO BbIparkaeTca CcpeaHeKBagpaTUYHbIM
3HayeHMem. [N KpaTKOCTM BMECTO TepmMMHA "MHTeprapMoHMYecKasa cocTasastowan" a[onyckaerca
NPUMEHEHME TEPMUHA "MHTEpPrapMoHmKa'".

3.14. YactoTa MHTeprapmoHuKuK (interharmonic frequency): YactoTa, KOoTopas He ABAAETCA LEbim



KpPaTHbIM OCHOBHOW YacToTe.

MpumeyvaHua

1. AHanorMyHo noHATMIO "NOPAZOK rapMOHMKKM" nog "MOpPALKOM MHTEPrapMOHMKW' NOHMMAtOT
OTHOLLEHMe YacTOTbl UHTEPrapPMOHMKM K OCHOBHOM YacToTe. 3TO OTHOLLEHME HE BblParKaeTcs LesibiIM YACIOM
(pekomeHayemoe ycnoBHoe o603HaueHne m).

2. Ecnv m < 1, ponyckaeTca npumeHeHne TepMmnHa "cybrapmoHuyeckan yactoTa'.

3.15. MpepbiBaHMe HanpsxeHusa (interruption): ymeHblleHMe HanpsaXeHUs B KOHKPETHOW ToukKe
3NEeKTPUYECKOM CUCTEMBI HUMKE MOPOrOBOro 3HAaYEHMA NPEPbIBAHUA HANPAXKEHUS.

3.16. TloporoBoe 3HauyeHWe npepbiBaHUA HanpsaxeHusa (interruption threshold): 3HauyeHue
HanpsAXXeHWA, yCTaHaBAIMBAaeMoe A1A onpeaesieHMA Havyana U KOHLA NPepbiBaHUA HAaNPAXKEHNA.

3.17. HeonpegeneHHOCTb W3MepeHU (measurement uncertainty): napameTtp, CBA3AHHbIA C
Pe3ynbTaTOM WM3MEPEHUN U XapaKTEpPU3YIOLWMIA paccesHMe 3HauyeHWi, KoTopble moran 6bl 6biTb
060CHOBAHHO NPUNMUCAHbI U3MEPAEMOI BEUYNHE.

&MpumeyaHne. B KayecTBe npumepa BbIYUC/IEHUA HeEOMNPedeNneHHOCTU wuamepeHuin cm. FTOCT
30805.16.4.2.&

3.18. HomuHanbHoe HanpsxeHue (nominal voltage) Un: HanpaxkeHwe, nNpumeHAemoe AnA

0603HaYeHMA UAn MAEHTUOUKALUN CUCTEMDBI S1IEKTPOCHADKEHMA.

3.19. MononUTenbHoe OTKAOHEeHWe HanpaxeHusa (overdeviation): pasHOCTb MeXay U3MEPEHHbIM U
HOMWHA/IbHBIM 3HAaYEHUAMM HAMNPAXKEHUA B C/lydae, KOrAa N3MepeHHoe 3HaYeHne 60blle HOMUHANBHOTO
3HaveHusA.

3.20. KauecTBO aneKTpuyeckon sHeprum (power quality) K3: cTeneHb COOTBETCTBMA XapaKTepPUCTUK
3NEeKTPUYECKOM 3HEepPrMM B [AaHHOW TOYKE 3NEKTPUYECKON CUCTEMbI COBOKYMHOCTM HOPMMUPOBAHHbIX
nokasartenen K3.

MpumeyaHune. NokasaTtenu K3 B HEKOTOPbLIX CIy4aAX oNpeaenatoT 3IN1eKTPOMarHUTHY0 COBMeCTUMOCTb
3NEeKTPUYECKOM CeTU NpU nepefayve 3/1EKTPUYECKON 3IHEPTUU N NPUEMHUKOB INEKTPUYECKON 3HEeprum,
NOAK/OYEHHbIX K lAHHOM CEeTH.

3.21. YcTpoliCTBO A/1A OTCYeTa TEKYLLEero BpeMeHu, BHyTpeHHMe Yachl (real-time clock, RTC): npmubop
AN OTcYeTa TEKYLLEro BpeMeHMU, ABAAIOLWMIACA YacTblo KOHCTPYKUMKM CU, ncnoibsyembiii Npu NnpuMeHeHun
MeToL0B U3MepeHuii NoKasaTtenei K3, ycTaHOBNAEHHbIX B HACTOALLEM CTaHAapTe.

MpumeyaHre. B3ammocBasb mexay Tekylwmm BpemeHem CU n BpemeHem "HauMOHaANbHOM LWKabl
KOOpANHUPOBaHHOro BpemeHn Poccuiickon deaepaumm UTC (SU)" (cm 3.2) ycTaHoBneHa B 4.6.

3.22. CpegHeKBaapaTuyeckoe 3HavyeHue (root-mean-square value, r.m.s.): KopeHb KBagpaTHbI U3
cpeAHero apuPMeTMUYECcKOro 3HayeHWs KBaApaTOB MIHOBEHHbIX 3HAYEHWUM BeJINYMHbLI, U3MEPEHHbIX B
TeYeHMe YCTAaHOBNEHHOIo MHTEPBaNa BPEMEHU N B YCTAHOB/IEHHOM NOJ/I0CE YacTOoT.

3.23. CpegHeKBagpaTUYeCcKoe 3HayeHWe HanpsaxKeHua, obHOBAsieMOe ANA KaxKAoro nonynepuosa

(r.m.s. voltage refreshed each half-cycle) U,ms(m): cpefHeKBagpaTMYHOE 3HAYeHMe HanpaxeHus,

N3MepeHHOoe Ha UHTepBasie BpeMeHM, paBHOM OZHOMY MepMoay OCHOBHOM YacTOTbl, HAYMHAA C NepeceYeHus
HYNs HaNpAXeHWeM OCHOBHOWM 4acToTbl, 0BHOBASEMOE AN1A Kaxaoro noaynepuoaa.

MpumeyaHua

1. [laHHbI MeTo4 NPUMEHAIOT HE3aBMCMMO B KaXKAOM KaHane Aaa NnosyvyeHusa cpeaHeKkBaapaTUUHbIX
3HaYeHWU B Nocnea0BaTe/IbHble MOMEHTbI BPEMEHM A5 PA3/IMYHbIX KaHa/0B TpexdasHbIX CUCTEM.

2. CpepHeKBaApaTUUECKOE 3HAYEHWEe HamnpaXKeHWs, OOHOBAAEMOE [A/1A KaXK4oro nonynepuoaa,
NCMNONb3YHOT TO/IbKO NpY OBHapyKEHMU N OLLEHKE MPOBa/ia HAaNPAXKEHUS, NepeHanpPAXKeHUs U NpepbiBaHuUA
Hanpa)eHua 414 Knacca A xapakTepuUCcTUK NpoLecca MU3MepeHus.

3. CpefHeKBaapaTUYECKOe 3HaYeHMe HanpsAXKeHUs, 0BHOBAAEMOE A41A KaXKA0ro Noaynepuoaa, MoxKeT
6bITb HanpsxkeHnem "¢asa - pasa" nam "dasa - HeTpanb".

3.24. CpeaHeKBagpaTUYECKOe 3HAYeHWe HanpsKeHua, obHoBAAEeMOe ANA KaxKaoro nepuoaa (r.m.s.

voltage refreshed each cycle) U CcpeAHeKBagpaTMYEeCKOe 3HaAYeHWe HanpAXKeHua, U3MepeHHoe Ha

rms(1) :



WHTepBane BpeMeHu, paBHOM OZHOMY Nepuoay OCHOBHOM 4acTOTbl, 0GHOBASEMOE ANA KaxA0ro nepnoaa.
MpumevaHua

1. B nNpoOTMBONONOMXHOCTb MeToAy oOnpeaeneHus Urms(1/2) meTos onpesenerns U He

rms(1)
npeaycmaTpuBaeT onpegesieHus Hayana nepuoaa.

2. CpepHeKkBagpaTUYECKOe 3HaUYEeHWE HanpaKeHWsa, 0OHOBAAEMOe AN KaxK40ro nepnoaa, UCnosb3yoT
TO/IbKO NPW OBHAPYKEHUU N OLLEHKE NPOBAA HAMPAXKEHWUS, NepeHanPsXKeHNA U NPepbIBaHMA HANPAXKEHUSA
ON1A Knacca S xapaKTepuCTMK Npouecca U3mepeHus.

3. CpefHeKBaApaTUYECKOE 3HAYEHME HaNpsXKeHWs, OOHOBAAEMOE O/1A KaXKAOro Nnepmonaa, MOXKeT
6bITb HanpaxeHnem "dasa - dasa" nam "dasa - HeliTpanb".

3.25. Obnactb 3HauYeHu Banaowmx BeandmH (range of influence quantities): MHoXXecTBO 3HaYeHM
BAVAIOWMNX BEIMYUH NPU USMEHEHWUW OTAENbHOMN BAUAIOLWEN BENNYMHDI B YCTAHOBNEHHbIX Npegenax.

3.26. OnopHbIi KaHan (reference channel): oguH U3 KaHaNoB U3MepPEHMNS HANPAXKEHWS, BbIOPAHHbIV B
KayecTBe KOHTPOJIbHOTO NPy MHOTodasHbIX U3MepPEeHUnAX.

3.27. OctaTouyHoe HanpsxeHue (residual voltage) Ures: MWHUMaNbHOE 3HayeHWe HanpAXKeHUs

U ms(1/2) WM U 3aperucTprpoBaHHOE BO BPEMSA MNPOBana WaM NpepbiBaHUA HaNpAXKeHNA.

rms(1) 7

MpumeyaHue. 3HayeHMe OCTAaTOYHOro HanpAXeHUA BblpPpaXXalkloT B BOJIbTax, NPOUEHTAX UAN O0NAX

sxoaHoro Hanpskenuna U yi, . [lna knacca A xapakTepucTuk npoliecca usmepeHna npumensior U rms(1/2) » B1A

knacca S gonyckaetca npumenats U o ommm U oo (em. 5.4.).

3.28. CKonb3Alllee onopHoe HanpsxeHue cpaBHeHua (sliding reference voltage) Usr: 3HayeHue

HanpAXXeHun, ycpegHEHHOE 3a onpeae/ieHHbI MHTePBaa BpeMeHU, NPeALLECTBYOLLMM NOSBAEHNIO NPOBana
HanpAXeHWA, NepeHanpaAXKeHns Uan 6bICTPOro U3MEHEHUA HanPAKEHNS.

3.29. TMoporoBoe 3HayeHwe nepeHanpsaxkeHus (swell threshold): 3HaueHuMe HanpsaxeHus,
yCTaHaB/AMBAeMoOe A1 onpesesieHMA Havyana U KOHLA NepeHanpsaKeHus.

3.30. ObbeanHeHne No BpemeHu (time aggregation): 06beANHEHNE HECKONBKUX NOCAeA0BaTE/IbHbIX
3HAYeHWU T KOHKPETHOro NokasaTtens K3, 3MepeHHbIX Ha 04MHAKOBbIX MHTEPBasax BpeMeHM, 417 NoAyYeHUn
3HaYeHUA NoKasaTensa Npu 6oNbLIEM UHTEPBAE BPEMEHM.

&B HacTOAWwem cTaHaapte Ana  o0603HayeHMA  pesynbTaToB  0ObeAUHEeHMA  HEeCKONbKUX
nocnenoBaTebHbIX 3HaYEHUIM NoKasaTens K3, namepeHHbIX Ha OAMHAKOBbLIX MHTEPBaNax BPEMeHM, BMECTO
TepMmuHa "cobupaHue" ("aggregation") B cootBeTcTBUM C [4] NpUMeHeH TepMuUH "obbeanHeHne".&

MpumeyaHue. B HacToawem cTaHaapTe obbeanHeHWe 3HAYeHMIM NoKa3aTtenelt K3 npeacrasnset cobol
nx 06beaAnHeHME TO/IbKO MO BPEMEHM.

3.31. OTpuuatenpHoe OTKNOHeHWe HanpaxeHus (underdeviation): abcontoTHoe 3HayeHUe Pa3HOCTU
MeXay U3MepPEeHHbIM U HOMUHANbHBIM 3HAYEHUEM HaMNPSAXKEHUA B CNy4Yae, KOr4a M3MepeHHoe 3HauyeHue
MEHbLLE HOMMHANLHOTO 3HAYEHMS.

3.32. MNpoBan HanpsaxeHus (voltage dip): BpemeHHOE YyMeHbLUEHWE HanpAXKEHNA B KOHKPETHOW TOUKe
3/1EKTPUYECKOM CUCTEMbI HUMKE MOPOrOBOro 3HaYeHus.

MpumeyaHme. MNpepbiBaHWE HaNpAKEHWA ABASETCA 0CObbIM C/lyYaem NpoBana HanpsaxkeHusa. OTanuune
NpepbIBaHMA HAMNPSAXEHMA OT NPOBasa HanpAKEeHUA MOXKEeT BbiTb YCTAaHOBIEHO Nocneaytouweli 06paboTkoi
Pe3yNbTaToB U3MEPEHUA.

3.33. MNepeHanpsaxeHue (voltage swell): BpemeHHOe yBennyeHMe HanpsKeHUs B KOHKPETHOM TouKe
3NEeKTPUYECKOM CUCTEMBI BblLLIE MOPOrOBOro 3HAYEHMUS.

3.34. Hecummetpua HanpsxeHuin (voltage unbalance): coctosaHue cucTembl 3HeprocHab»KeHua
TpexpasHOro nepemMeHHOro Toka, B KOTOPOW cpeaHeKBaApPaTUYECKME 3HAYEHWNSI OCHOBHbIX COCTABASAOLMX
meKaydasHbIX HaANPsSXKEeHUA UAM Yrabl cagura $as merKay OCHOBHbIMW COCTABASKOWMMU MeKaydasHbIX
HanpAXXeHWN He PaBHbl MeXay coboi.

MpumeyaHua

1. CreneHb HecMmMeTPUM OObLIYHO BbIPAXKAIOT OTHOLUEHMEM HaMpAXeHUn obpaTHOM WU HyneBol
nocneaoBaTeNbHOCTEN K HAaNPAXKEHUIO NPAMON NOCNeA0BaTENbHOCTH.



2. B HacToAWEM CTaHAAPTE HECUMMETPUA HaMPAXEHUN PacCMaTPMBAETCA NMPUMEHUTE/IbHO TOJIbKO K
TpexdasHbIM CUCTEMAM 3HEProcHabxeHus.

&3.35. YcTaHoBMBLUEECA OTKNOHEHWE HaMpPAXKEHUA: PA3HOCTb MeXAay CpefHeKBaZpaTU4YecKum
3Ha4YeHMeM HanpaXeHWAa OCHOBHOM 4acTOTbl B CUCTEME 3/1eKTPOCHAbXKeHuA, onpegeneHHbIM Ha
YCTaHOBNEHHOM MHTEPBANE BPEMEHW, U HOMUHANBbHbBIM 3HAYEHNEM HAMNPAXKEHUS.

3.36. Bepudurauus (verification): noarsepxaeHve nocpeacTBOM NpeAcTaBieHUA OBObEKTUBHbIX
CBUAETENbCTB TOrO, YTO YCTAaHOBEHHblE TPeboBaHWUA OblN BbIMNONHEHDI.

MpumeyaHne. B HacTosAwem cTaHOoapTe BMecTo TepmuHa "Bepudukauma" B cooTtBeTcTBUM C [4]
NpUMeHeH TepMUH "noaTBepKAEHME BbINOJIHEHUA TpeboBaHNA".

3.37. MHd)OpMaLI,MOHHbIe CUrHanbl B 3J'|eKTpMLIeCKOI71 CeTn: CUrHanbl, co3gaBaemble B 3I'IEKTpW-IeCKOVI
CeT nocCTtaBWMKOM UIN I'IOTpe6MTEI'IEM QHEKTpMLIECKOVI dHEPrnn, a TaKXe gpyrmmum CY6'bEKTaMVI
X03AUCTBEHHOM AeATeNbHOCTU, KaK MNpaBua10, Ha HeErapmoHMYeCKMX Y4acCToTax, ANA nepenayvynm AaHHbIX,
KOMaH/A ynpas/sieHnAa, onoBeweHnAa n T.p,.&

4. Obwwme NonoxKeHua

4.1. Knaccbl XapaKTepuMCTUK NpoLecca N3smepeHni

Hactosawmin ctaHAapT ycTaHaBAMBAET ANA KaXKAOro M3mepsemoro nokasatens K3 Tpu Knacca
XapaKTepPUCTUK npouecca nsmepenus - A, S n B (aanee - knaccol A, S, B). lna Kaxaoro Knacca onpeaeneHsi
METO/bl U3MEPEHUI U COOTBETCTBYIOLWME TpeboBaHMA K XxapakTepucTnkam CU.

Knacc A

[aHHbIA Knacc NPUMEHAIT, ecin HeobXxoaMMOo NPOBeLEHME TOUYHbIX M3MEPEHUM, Hanpumep, Npu
npoBepKe COOTBETCTBUSA CTAHAAPTAM, YCTaHABMBAOLWMM HOPMbI K3, Npy BbINOJIHEHWM YC/I0BUIA AOTOBOPOB,
npeaycMaTpMBAIOLLMX BO3MOXKHOCTb pa3pelleHna CMOPHbIX BOMPOCOB NyTemM M3mepeHuin u T.4. Jliobble
n3mepeHua nokasatena K3, nposegeHHble ABYMA pasinyHbimu CU, cooTBeTCTBYHOWMMU TPebOoBaHUAM
Knacca A, AO/IKHbI PU U3MEPEHUN OOHUX U TEX e CMrHanoB obecneuymsaTb NOAyYEHME BOCNPOM3BOAMMbIX
pe3ynbTaToB C YCTAHOBAEHHOM AN AaHHOrO NOKasaTens HeonpeaeneHHOCTbHO.

Knacc S

[aHHbIM Knacc NPUMEHSIOT MpU NpoBefeHUn ob6cienoBaHUit M oueHKe K3 ¢ mMcnonb3oBaHWEM
CTAaTUCTUYECKMX METOZAOB, B TOM YMC/e NPU OFPaHUYEHHO HOMEHKIaType NoKasaTenei. XoTA MHTepBabl
BPEMEHWN M3MepeHWUn nokasatenei K3 gns knaccos S n A ogMHAKoOBbI, TPEOOBAHMA K XapaKTepUCTUKaM
npoLecca U3MepeHma Kiacca S CHUXKEHbI.

Knacc B

[aHHbIN KNnacc yCTaHOBAEH ANA TOro, YTobbl n3bexaTb NpusHaHusa CU MHOTMX CyLLEeCTBYOLWMX TUMNOB
ycTapesLwumm.

MpumeyaHue. Knacc B He pekomeHA0BaH 414 BHOBb pa3pabatbiBaembix CU. B cnegytowem msgaHmm
HaCTOALLEro cTaHAapPTa KNacc B MoxKeT BbITb UCKAIOYUEH.

O6nactv 3HayeHUN BAUAIOWMX BEJAWYMH NPU ONpPeaeNeHUN COOTBETCTBUA KaxKAoMy Kjaccy
yCTaHoBAeHbl B 6.1. Knacc yctaHaBAMBAIOT C y4ETOM NPUMEHEHMA KOHKpeTHoro CU.

MpumeyvaHua

1. Usrotosuten CU ponxeH yKasaTb BAMAIOWME BEJINYUHBI, HE YCTaHOB/AEHHble B HacToAlem
CTaHZApPTe, KOTOPble MOTYT YXYALWNTb XapakTepucTuku CU. PekomeHaaumm no sTomy BONpocy NpuBeeHbl B
[1].

2. CU moxeT bbiTb M3roTOBNEHO A/1A M3MEPEHUA BCeX MokasaTesnen K3, ykasaHHbIX B HacTosLlem
CTaHgapTe &(cTaHAapTe, ycTaHaBAMBaloWEeM HOPMbl KD B cucTemax 3/1EKTPOCHabXKeHWs pas/iMyHOro
Ha3Ha4yeHuA)&, UK UX YacTU, U AOKHO NPeanoYTUTEIbHO COOTBETCTBOBAaTb OAHOMY M TOMY e Kaccy npu
N3MePEHUM PaA3NINYHbBIX MOKa3aTenen.

3. Mpwu nsrotosneHnn CU gonxeH 6biTb YCTAHOBNAEH NepeYeHb U3MepPsAeMbIX NOKasaTesel K3, Knacchbl
XapaKTePUCTMK Mnpouecca U3IMEPeHMA N0 KaKAOMYy MOKa3aTento, WHTEpPBanbl M3IMEHEHUA BXOAHOro

HanpAaxXeHuna Udin ANnAa KaXgoro KnacCa, a TaKXxKe HEO6XOAMMbIe TDE6OBaHMFI n AO0oNnoNHUTENbHOE

obopynosaHue, obecneuvBalollMe COOTBETCTBME KJjaccaM npouecca u3mepeHua (CMHXpoHM3aums,



NPUMEHeHME U3MepUTeNbHbIX NpeobpasoBaTesnieil, NEePUOANYHOCTb KasMBPOBKM, Npeaenbl U3MEHEeHUs
TemnepaTtypbl U T.4.).

4. Qna Knaccos MPUHATbI cneaylowme obosHadyeHusa: A ("advanced") - "nosblweHHoro Tuna"; S
("survey") - "ana HabnoaeHnin". Knacc B ("basic") - "HayanbHbIA", He pekomeHaoBaH Ana CU HOBbIX TUMNOB,
TaK KaK MOXET 6bITb UCKIOYEH B C/leAyoWem N3aaHMM HacTOALLEro cTaHaapTa.

4.2. OpraHuM3aumnsa UsMepeHni

N3mepeHune aNeKTPUYECKOn BENNYMHBI MOXKET NPOBOAMUTLCA MPU HEMOCPEACTBEHHOM MOAKAOYEHNN
CW B TOYKe CeTH, YTo, B OCHOBHOM, MMEET MECTO B HM3KOBOJIbTHbIX 3/IEKTPUYECKMX CUCTEMAX, AN C
MCMONb30BaHNEM U3MEPUTENBHOIO NpeobpasoBaTens.

MonHan nsmepuTenbHan Lenb NokasaHa Ha pucyHKe 1.

NameputenbsHbie MamepuTensHoe YCTpOHNCTBO
npeoGpa3soBarenu YCTPOWCTBO OLeHKM
AneKkTpuU4eckui BxoaHoi Pesynbtar OueHka
BXOOHOM curHan, W3MepeHus pesynkTarta
cvrHan noanexayum M3amepeHus

N3MEPEHNIO
PucyHok 1. NonHaa nameputenbHana uenb

CW, npegHasHavyeHHOe Ans U3MepeHua noKasateneit K3, moxeT BKAo4YaTb B ceba BCE 3/1€MEHTHI,
BXOAALLME B NONHYIO U3MEPUTENbHYIO Liemnb (CM. PUCYHOK 1), UAK UX YacTb.

B HOpMaTMBHOW 4YacTW HACTOALLEro CTaHAapTa M3mepuTesbHble nNpeobpas3oBaTenn U CBA3aHHbIE C
HUMW HeoNpeaeNeHHOCTU U3MEPEHUNI HE pacCMaTpUBatoTCA.

OnucaHMe U XapaKTepUCTUKM U3MepUTesbHbIX npeobpasoBateneit npuseseHbl B MpunoxeHun A,
nogpasaen A.3.

4.3. 3mepsemble INEKTPUUYECKUE BESIUUUHDI

MN3mepeHuna B cMcTeMax 3/1eKTPOCHabKeHMA oaHopa3HOro 1 TpexdasHoro nepemMeHHOro Toka MoryT B
3aBMCMMOCTM OT 3aZay NPoOBOAUTLCA MexXay dasHbIMU MPOBOAAMW U HelTpanbHbiM nposogom ("dasza -
HenTpanb"), mexay ¢asHbimu nposogamu ("dasa - ¢asa") uam mexkgy HenTpanbHbIM NPOBOAOM W
NPOBOAOM 3aLMTHOIO 3a3eMIEHMUS.

HacToAawmin cTaHgapT He ycTaHaB/AMBAET MOPAAOK BblbOpa 3NEKTPUYECKUX BEAUYMH, MoANeXKaLLMX
N3MEpPEHUAM.

MeToabl M3MEpEeHUl, YCTaHOB/IEHHbIE B HACTOALLEM CTaHZapTe, NpeaycmaTpuBaloT NpoBefeHue
HE3aBUCUMbIX U3MEPEHUIN B Ka*KAOM KaHane, 3a UCKIOYEHMEM U3MEPEHUN HECUMMETPUU HaNpPAKEHUN,
KOTOpble NPOBOAATCA TONbKO B TpexdasHbIX CUCTEMAX INEKTPOCHABKEHUA.

MrHoBeHHble mexaydasHble 3HAUYEHUSA HAMPAXKEHUA MOTYT BbiTb U3MEpPEHbl HENOCPEACTBEHHO UK
No/ly4eHbl U3 MFHOBEHHbIX $ha3HbIX (pa3a - HellTpanb) 3HaUYeHMIA HanPAXKEHUA.

M3mepeHna ToKa MOryT MNPOBOAMUTBCA B KaXAOM MNPOBOAE 3/IEKTPUYECKOW CeTu, BK/oYas
HeWTPanbHbIM NPOBOA U NPOBOA, 3aLUTHOIO 3a3eMJIEHUS.

MpumeyaHue. B psage cnyyaeB uUenecoobpasHoO NPOBOAUTH OAHOBPEMEHHblE U3MEpPEeHUs ToKa M
HanpsAMeHUA U CBA3bIBaTb Pe3y/bTaTbl U3MEPEHUI TOKa B OAHOM MPOBOAE C pes3y/bTaTaMu U3MEPEeHUN
HanpAMKeHUA MeXKay 3STUM MPOBOAOM M ONMOPHbLIM NPOBOAOM, HanpUMep, NPOBOAOM 3aLUTHOTO 3a3eM/IeHUS
WAN HEWUTPa/IbHbIM NPOBOAOM.

4.4. ObbegMHEHNE Pe3yNbTaTOB U3MEPEHWNI NO BPEMEHMU

MpUMeHAT cneaylowmii NopaaoK obbeaMHEHUA pPe3y/bTaToOB M3MepeHWi nokasatene K3 no
BPEMEHMU.

Knacc A

B KauyecTBe OCHOBHOIO MHTEpPBasa BPEMEHWN NPU U3MEPEHUAX NOKasaTenen K3, xapakTepusyoLmxcs
cpegHeKBaApaTUYECKMM 3HauyeHMeM (OTHOCAWMXCA K HAMpAXKEeHWIo, FTapMOHUKAM U WHTEPrapMOHUKaM,
HECUMMETPUU HaNpsAXKeHUN, &yCTaHOBMBLLEMYCA OTKJOHEHWIO HANPAXKEHNA B CUCTEMAX 3/1eKTPOCHabKeHUs



50 My&), gonkeH GbiTb NPUHAT UHTEPBAN AAUTENbHOCTbIO 10 NepuoaoB ANA CUCTEM 3/1EKTPOCHAOKEeHUS
yactoToi 50 'y, an 12 neproaos A5 CUCTEM 3JIEKTPOCHab»KeHus yactoToim 60 lu.

M3mepeHnsa Ha OCHOBHbIX MHTepBanax BpemeHn 10/12 nepuodoB O0/IXHbI CUHXPOHMU3MPOBATLCA C
TEKYLLIMM BPeEMEHEM MpPU Kaxkgon 10-MUHYTHOM OTMETKE TEKYLLEro BPEMEHU BHYTPeHHMX YacoB CU (cm.
PUCYHOK 2).

BHyTpeHHuWe Yachbl

10-MUHYTHaA oTMeTKa
TEKYLLEro BpemeHu

10-MWUHYTHbIA MHTepBan (x + 1) g

10-MUHYTHBIA MHTEpBaN (X) A A

[

10/12 nepuopos 10/12 nepuonoe 10/12 nepuonoe
']

10/12 nepuopoe 10/12 nepwogos 10/12 nepuopos

" 12 13 I 1411 15( 2 3
Y Y Y

i MuTtepean epemenu 150/180 nepuogoe (n) !

/ Y Y

WuTepean spemenu 150/180 nepuogoe (n + 1)
|

NETON

i, j, k - Homepa OCHOBHbIX MHTEPBANOB
BPeMeHM Npu n3mepeHmnax nokasatenen K3

PucyHOK 2. CUHXPOHM3aUma 06beANHEHHbIX
MHTEPBAOB A/1A Knacca A

HeonpeneneHHOCTb 3TOFO WM3MEPEHMA BKAKOYAOT B HEOMNPeAeNneHHOCTb M3MEPEHUA Kaaoro
nokasaTens K3, ykasblBaemyto B NPOTOKO/IE U3MEPEHUIA.

&M3mepeHunna nokasatenelt K3, yctaHoBneHHbIx B FOCT 13109, BKAtOYas YCTAHOBMBLLEECA OTKNOHEHUE
HanpAXXeHWA, Pasmax M3MEHEHMA HanpAXKeHUs, KO3IPPULMEHT WUCKAKEHUA CUMHYCOUOANBbHOCTU KPUBOWM
HanpaXXeHua, KO3PpPULMEHT N-N rapMOHMYECKON COCTABAAOLLEN HaNpAXKeHUA, KO3PPULMEHT HECUMMETPUN
HanpPs»XeHU no obpaTHOM noc/iefoBaTeIbHOCTU, KOIOPULNEHT HECUMMETPUN HANPSAMNKEHUIA NO HYJ/IEBOM
NnocaeLoBaTeNbHOCTU; KOIPPULMEHT BPEMEHHOTO MEepeHanpAXKeHUs NpPoBOASAT Ha OCHOBHOM WHTepBane
BpemeHu nsmepenuin 10 nepnonos.&

Pe3ynbTaTbl M3MEPEHUI Ha OCHOBHbIX MHTEpPBanax BPeMeHM 3aTem 00beaMHAT ANA NoJy4YeHusA
3HayeHMI nokasatenert K3 pgns Tpex pasinyHbIX YBE/IMYEHHbIX WHTEpPBasioB BpemeHu (ganee -
06begnHEHHbIEe MHTEPBAsbI):

-3 ¢ (150 neproaos ans cucTem 3/1eKTpocHabxKeHuma yactoTon 50 Iy, nan 180 nepmMoaos ANa CUCTEM
yactoToit 60 lu);

-10 muH;

-2y,

MpumeyaHua



1. B page ciydyaeB MoryT 6bITb MPUMEHEHDI Apyrine 06begMHEHHbIE MHTEepPBabl, Hanpumep 1 MuH. Mpwu
MX WCMOMIb30BaHUM MeToh ObbeanHEHWs  pe3y/abTaTOB  WM3MEPEHUM  [AOJIKEH COOTBETCTBOBATb
YCTaHOBNEHHOMY B HacToslWem cTaHAapTe. Hanpumep, meton ob6beanHEHUA pe3ynbTaToB U3MEPEHUIN HA
NMHTepBane BpemeHu 1 MUH Ao/1KeH ObiTb aHaiornMyeH metoay obbeanMHeHUsa Ha uHTepsane 10 MUH.

2. PekomeHfauuu no npPUMEHEHUD Ob6beAMHEHHbIX Pe3y/bTaTOB W3MEPEHUN MPUBEAEHbI B
Mpunoxenun B, nogpasgensl B.1, B.2.

Knacc S

OcHOBHOM M 0bbeanHEHHblE MHTEPBaAsibl BPEMEHM AOMKHbI OblITb TAKMMM Ke, KaK ANnA Knacca A.
CMHXPOHM3aLMIO Pe3y/1IbTaTOB N3MEPEHMIA HAa OCHOBHbIX MHTepBasax BpemeHn 10/12 nepnoaos C TEKYLLMM
BpemeHeMm NpoBoAAT B COOTBETCTBMN C PUCYHKamMU 3 1 4.

BHyTpeHHMe yachl

10-MvHyTHas oTMeTKa
TeKyLLero BpemeHu1

10-MUHYTHbI UHTepBan (x + 1) ;

é 10-MUHYTHbBIA UHTepBan (x) [ [ 3

A

10/12 nepuogos 10/12 nepuopos | 10/12 nepuogos

N
~
=

.8 & ] 8§ B _ B B N
—
N
w

10/12 nepuopos 10/12 nepnopos 10/12 nepuopos
I

1" 12 13 14 15 1
Y Y y \
S WHtepsan Bpemexu 150/180 nepuopos (n) !
WHTepBan BpemeHu
150/180 nepuogos (n + 1)

i, j, k - HoOmepa OCHOBHbIX MHTEPBANOB
BpeMeHM Npu n3mepeHmnax nokasatenen K3

PucyHOK 3. CUHXPOHM3aums 06beANHEHHbIX
WHTEPBANOB A/ Knacca S: usmepeHue nokasaTenen
K3, 4na KOTOpPbIX MPONYCKM HEAONYCTUMbI



BHyTpeHHUe Yacbl

10-MUHyTHasi oTMeTKa
TeKyLLIero BpeMmeHu

10-MWUHYTHbIA UHTepBan (x + 1) ;

é 10-MUHYTHBIIA MHTEpBan (x) ? E 5 é

10/12 nepuoos 10/12 nepuonos]-« I {10712 nepwonos:«—mjl—o 10112 nepuonos~—— T

& WHTepean Bpemenn 150/180 nepunoaos (n) } E

WnTepean Bpemenn 150/180 nepuonos (n + 1)

PucyHokK 4. CUHXpOHU3aUMNsA 06begMHEHHbIX
WHTEPBaNOB ANA Knacca S: M3MepeHue nokasaTtenem
K3, onAa KoTopbIX NPONYCKM AONYCKatoTCcA

Knacc B

Yncno v gAnTenbHOCTU 06beAMHEHHbIX BpEMEHHbIX MHTePBAJIOB YCTaHaBAMBaeT usrotosutesb CU.

4.5. Anroputm o6begMHEHUA pe3ybTaTOB U3SMEPEHWUI

4.5.1. TpeboBaHuA

3a 3HayeHMe BeAUYMHbI HA 0ObEAMHEHHOM MHTEpBase BPEMEHW MPUHUMAIOT 3HAYEHWE, paBHoe
KOPHIO KBaZApaTHOMY M3 cpegHeapudMeTUYECKOro 3HAaUYEHUA KBAAPATOB BXOAHbIX BE/IUYMH.

MpumeyaHue. Mpu uM3MepeHUsx f[03bl GAMKEPaA MNPUMEHAIOT MHOW anroputm obbeanHeHus
pe3ynbTaTtoB M3mepeHuit (cm. [5]).

4.5.2. O6beanHeHMe Ha UHTepBane BpemeHun 150/180 nepuoaos

Knacc A

3HayeHne BeAnYMHbl Ha 0bbeaMHeHHOM MHTepBane BpemeHun 3 c (150/180 nepuoaos) nony4yatoT
obbeaMHeHWEM MATHAALATM pPe3ynbTaToB WM3MEPEHWUI Ha OCHOBHbIX WHTepBanax BpemeHu (10/12
nepuoaos). Mponyckn mexay nHtepsanamm spemenn 10/12 neprmonos He A0nNycKaroTCA.

ObbeanHeHHble WHTepBaabl BpemeHn 3 ¢ (150/180 neproaoB) CUHXPOHM3MPYHOT C TEKYLLMM
BpeMeHeM Npu Kaxaon 10-MMHYTHOM OTMETKe TeKYLLEro BpeMeHM, Kak MOKa3aHo Ha pUCYHKe 2.

B momeHT 10-MUHYTHOM OTMETKM TEKYLLLErO BPeMeHU HaunmHaeTcA HoBbIn nHTepsan 150/180 neproaos
M BMecCTe C TeM 3aBepluaetca npeablaywmii nHtepsan 150/180 nepuogos. B pesynbrate BO3HMKaeT
nepekpbiTMe Mexay AByMa nHtepsanamm 150/180 nepnoaos (nepekpbiTve 2 Ha pUCyHKe 2).

Knacc S

3HayeHWe BeNMYMHBI Ha WHTepsane BpemeHn 150/180 nepuomos nosydaloT obbeAnHeHMEM
pe3ynbTaToB U3MEPEHWNIT HAa OCHOBHbIX MHTepBanax spemeHn 10/12 nepnoaos. CUHXPOHM3ALLMA NPU KaXKa0M
10-MWHYTHON OTMETKE TEKyLLero BPeMeHW BO3MOXKHA, HO He fABasetcs obasaTenbHON (CM. PUCYHOK 3).
Mponyckun oTaenbHbIX MHTepBanoB 10/12 nepuonoB Npu M3MepeHUAX nokasateneih K3 gonyctumbl npu
N3MepeHUAX rapMoHUK, MHTEPrapMOHUK, CUTHANOB B 3NEKTPUYECKUX CeTAX U HecummeTpuu. MNpu aTom B
TeyeHue KaxKaoro obbeanHeHHoro nHTepeana 150/180 nepnooB A0NKHbI HbITb MCNOb30BaHbI HE MeHee
Tpex pe3y/bTaToB U3MEPEHUIT Ha OCHOBHbIX MHTepBanax 10/12 nepnoaos, npuyem Kaxgble 50/60 neproaos
[O/KeH BbITb MCNONb30BAH MO MEHbLUEN Mepe 04MH Pe3ynbTaT M3MepeHuin Ha uHTepsane 10/12 neprogos
(cm. pucyHok 4). Mpu usmepeHuAx Apyrux MoKasatenelht K3 3HayeHMe BeNMUYMHbI HA 06beAMHEHHOM
nHTepBane BpemeHun 150/180 nepnoLoB nonyyatoT o6beaMHeHEM NATHAAUATH PE3YAbTaTOB USMEPEHUI Ha
WHTepBanax spemeHn 10/12 nepnoaos, Noay4eHHbIX 6€3 NponycKos.

Knacc B

MeTop 06beANHEHMA pe3yIbTaTOB U3MEPEHUI YCTaHaBAMBAET usrotosuTenb CH.



4.5.3. O6beagnHeHne Ha nHTepBane BpemeHn 10 MuH

Knacc A

Ob6begMHeHHOe 3HayeHWe BEIMYUHbI Ha WHTepBane BpemeHun 10 MMH [O0MKHO OblTb CBA3AHO C
TEKYLWMM BpeMeHeM (BKAOUYaTb METKY TeKyllero BpemeHu). MeTka BpeMeHU [AO0JIKHA yKasbiBaTb Bpems
OKOHYaHWA 10-MUHYTHOTO MHTEpPBana. 3HaYeHMe BeIMYUHbI Ha 06beAMHEHHOM UHTepBane BpemeHn 10 MuH
nony4yaloT obbeAnHEHMEM Pe3yNbTaToB U3MEPEHUIA HAa OCHOBHbIX MHTepBanax spemern 10/12 nepuonos.
Mponyckn mexxay uHTepsanamu BpemeHu 10/12 nepuogos He gonyckatorca. Kamabih 10-MMHYTHbIN
WHTEPBaNn Ha4yMHaeTcs B MOMEHT 10-MMHYTHOM OTMETKM TeKyllero BpemeHu. 10-MUHYTHble OTMETKM
TEKYLLEro BpemMeHu UCNOo/b3yHOTCA TaKXe A1A CMHXPOHMU3aLMM OCHOBHbIX MHTepBanos 10/12 nepnonos u
ob6beanHeHHbIX MHTepBanos 150/180 neproaos (cMm. pUCYHOK 2).

MocnegHUit oCHOBHOM MHTepBan (MHTepBanbl) BpemeHu (10/12 neprnoaos), BXoAAawmM B 10-MUHYTHbI
06beanHEHHbI MHTepPBan, byaeT, Kak NpaBuao, NepekpbiBaTb 10-MUHYTHYIO OTMETKY TEKYLLETO BPEMEHM.
Jlioboit pe3ynbTaT UsmepeHuii Ha NepeKpbliBatoLLeM MHTepBase BpemeHn 10/12 neprogos (cm. nepekpbiThe
1 Ha pUCyHKe 2) BKAKOYAOT B 06 beAMHEHHbIV pe3ynbTaT Ans 4aHHoro 10-MMHYTHOrO MHTEPBA/Ia BPEMEHM.

Knacc S

[na knacca S MoxKeT 6bITb MPUMEHEH aNrOPUTM 06beAMHEHUA PE3YNbTAaTOB U3MEPEHWUI HA UHTepBae
BpemeHn 10 MUH, YCTaHOB/IEHHbIM ANA Knacca A.

[JonycKaeTca TakKe NpMMeHeHWe YNPOoLLEHHOTO afIropUTMa 06beAMHEHMUSA, YKAa3aHHOTO HUXKE.

HoBbIt 10-MUHYTHbIN 06beANHEHHbIN MHTEPBAN A0/KEH HAYMHATLCA nocsie 10-MUHYTHOW OTMETKM
TEKYLLero BPEeMeHM B MOMEHT Hayasa HOBOrO OCHOBHOIO WHTepBasna BpemeHu 10/12 nepuoaos.
CuHXpOHM3aUmMA 10-MUHYTHbIX MHTEPBANOB BPEMEHM M OCHOBHbIX MHTEpPBasios BpemeHn 10/12 nepunoaos ¢
TEKYLWMM BpemeHeM He Tpebyetca. [onyckaetca cBoboaHbii caBur 10-MUHYTHOrO 06beAMHEHHOro
WMHTEepBana BpemMeHU OTHOCUTE/IbHO TeKyLLLero BpemeHu BHYTpeHHMxX Yacos CU.

Ob6begMHEHHbI pe3ynbTaT Ha MHTepBase BpemeHM 10 MUMH [OSKEH BKAOYATb METKY TEKyL,ero
BpemeHU. MeTKa BpeMeHU A0/1KHA YKa3blBaTb BpemMa OKOHYaHMA 10-MUHYTHOroO HTEepBana.

Mpwn faHHOM anroputme obbegMHEHMA Pe3yNbTaTOB U3MEPEHUI NePEKPbITUA ByayT OTCYTCTBOBATb,
KaK NOKA3aHO Ha pUCYHKax 3 n 4.

MpumedaHue. 3HayeHWe 4acToTbl B CUCTEME 3/1EKTPOCHAOKEHUA MOXKeT OblTb BbIlE WUAM HUXKe
HOMMHANbHOIO 3HayeHuA. B npumepe, npeacTaBAeHHOM Ha pPUCYHKe 3, 3HAYeHWEe YacToTbl HUXKe
HOMMHaNbHOrO U 0bbeAnHeHHbIN MHTepBan 150/180 nepumoaos nepekpbiBaeT 10-MUHYTHYIO OTMETKY
TeKyLero BpemeHn. B npumepe, npeactaBneHHOM Ha pUCYHKe 4, 3Ha4YeHne YacToTbl Bblle HOMUHA/IbHOrO U
MMEIOT MECTO NPONYcKU nsmepeHuii. ObbeanHeHHbI MHTepBan 150/180 nepnoaoB 3aKaHUMBAETCA paHee
10-MWHYTHOM OTMETKM TEKYLLETO BPEMEHMU.

Knacc B

Anroputm ob6beAMHEHMA pe3ybTaTOB U3MEPEHUI ycTaHaBAMBAET usrotosutesnb CU.

4.5.4. O6begnHeHMe Ha UHTepBane BpemMeHu 2 4

Knacc A

3HayeHWe BeMUYMHbI HA OObEAMHEHHOM MHTEpBase BpPemeHW 2 4 nosyvatoT obbveanHeHnem 12
pe3ynbTaToOB WM3MeEPEHUI Ha 0bbeAMHEHHbIX 10-MUHYTHbIX MHTEpBanax BpemeHu. [Mponyckn mexay
WHTEPBaNaMM BPEMEHMU 2 4 NN X MEPEKPLITUA He A0MNyCKatoTcA. Havyana nHTepBanoB BpeMeHU 2 4 JOJIKHbI
COBMNAJaTh C YaCOBbIMMW OTMETKAMM YETHbIX YaCOB TeKyLLero spemerHun CU.

Knacc S

[ns Knacca S NPUMEHAIOT anAropnTm obbeauHeHUA pes3ynbTaToB U3MEPEHUI, YCTAaHOBNEHHbIN Ans
Knacca A.

Knacc B

Anropntm obbeauHeHUs pe3y/ibTaToB U3MEpPEeHUI yCTaHaBaMBaeT usrotosntenb CA.

4.6. HeonpeneneHHOCTb U3MEPEHUA TEKYLLETO BPEMEHM

Mpu wu3mepeHMax nokasatenen KI HeonpeaeneHHOCTb M3MepeHUs TeKyuwiero BpemeHn CU
onpeaensoT No OTHOLWEHUIO K BpemeHM "HaunmoHanbHOM WKanbl KoopAnHUpoBaHHoro Bpemenun UTC (SU)"
(cm. 3.2).

Knacc A

HeonpeaeneHHOCTb WM3MEPEHMA TEKYLWEero BPeMeHW He [0/BKHA npesblwatb +/- 20 mc npu
M3MepPEeHMAX B CUCTEMAX 3/1eKTpoCcHabKeHuA Yactotoi 50 Iy u +/- 16,7 MC B cMCTEMAX 3/1€KTPOCHAbXKeHMA
yactoToli 60 'y HE3aBMCUMMO OT AANTENIbHOCTU 06bEAMHEHHOIO MHTEPBAa BPEMEHMW.



[JaHHoe TpeboBaHWE K M3IMEPEHMIO TEKYLLEro BPeMeHW MOMKET OblTb BbINOJHEHO, Hanpumep, ¢
NPUMEHEHMEM MpoLeaypbl CUHXPOHM3AUMM, NEPUOAMUYECKM MNPOBOAUMON BO BPEMA W3MEPEHWUN, C
nomoubto npuemumka cuctem NMOHACC, GPS nan nytem npmema pagmocmMrHanos TOYHOTO BPEMEHMN.

Ecnn cuHXpOHM3ALUMA C NOMOLLBIO BHELWHero CUrHasa HEeBO3MOMHA, AO0MyCcTUMOe OTK/IOHEeHUe
TEKYLLEro BpeMeHM A0/IKHO bbITb MeHee 1 ¢ 3a 24 4, 04HaKO AaHHOEe AONYLLEeHMEe He UCKNHOYaET BbINOIHEHMUA
TpeboBaHMA K HeonpeaeIeHHOCTU, YKa3aHHOro BblLLe.

MpumeyaHne. [aHHoe TpeboBaHMe SBAAETCA HEOOXOAUMMbBbIM ANA NOAYyYeHUA OAMHAKoBbIX 10-
MMHYTHbBIX U [ABYXY4aCOBbIX 0ObeAMHEHHbIX Pe3y/abTaToB NMPU M3MEPEHUM OAHOTO U TOFO K€ BXOAHOrO
3/IEKTPUYECKOro cuMrHana aAsyma CU, npumMeHAIoWnMmMmM MeToabl U3MepPeHUin ¢ XxapakTepuUcTMKaMmn Knacca A.
[aHHoe TpeboBaHMe TaKXKe ABAseTca HeobxoaMMbIm NpU UcNoNb3oBaHMK 6onee yem ogHoro CU no Knaccy
A, YCTaHaB/IMBAEMbIX B PAa3HbIX MeCTax.

Knacc S

HeonpeaeneHHOCTb U3MEPEHMUSA TEKYLLErO BPEMEHW He A0/XKHA NpeBbiwaTh +/- 5 ¢ 3a 24 u.

Knacc B

HeonpeneneHHOCTb W3MEPEHUA TEKYLWEero BPeMeHW W MeTog onpeaeneHua obbeanHEHHbIX
WHTepPBaNoB (MpU UX HaNN4MK) ycTaHasauBaeT nsrotoesuntenb CU. &Usrotosutens CU ycTaHaBAMBaET METOZ,
pacyeTa HeonpeaeneHHOCTU U3MEPEHNA TEKYLLETO BPEMEHUN.&

4.7. KoHuenuma mapKkMpoBaHuA

Bo Bpemsa npoBana HanpsaXKeHWA, NepeHanpsKeHUA WAW NpPepbiBaHUA HANPAKEHUA anropuTm,
NPUMEHAEMbIN NPU U3MEpPeHUU AOPYrux nokasaTene K3 (Hanpumep 4acToTbl), MOXET NPUBECTU K
HeaoCTOBEPHOMY pe3ynbTaTy. MapKupoBaHWe pe3ynbTaToB M3MepPeHW no3BonseT usbexatb yyeTa
eAMHCTBEHHOro cobbiTMA 6osee 4Yem OfMH pPas A1 Pas/IMYHbIX MOKasatenen (Hanpumep ydyeTa
€4MHCTBEHHOTIO NPOBa/a HaNpPAXKeHWA, Kak 0 A4HOBPEMEHHOTO NPOoBasia HaNPAXKEHUA U OTKIOHEHUA YacToTbl)
M NOKasaTb, YTO 06beANHEHHOE 3HAYEeHMEe MOXKET ObITb He40CTOBEPHbLIM.

MapKunpoBaHWe NPOBOAAT TO/IbKO MPWU BO3AEMUCTBMU MPOBANOB HAMPAKEHUA, NEPeHANPAXEHNN U
npepbiBaHMI HanpsaKeHUA. BoiaBneHMe NPOBaSOB HANPAXKEHUA U NepeHaNPAXKEHUN 3aBUCUT OT NOPOroBbIX
3HAYeHW, ycTaHoBNAEHHbIX B CU, OKasbiBalOWMX BAMAHME Ha MPUHATUE PELLEHUA O TOM, KaKuMe AaHHble
OO0/IKHbI MapKMpPOBaTbCA.

MapKu1poBaHMe BbINMOAHAOT NPU NPOBESEHNUM N3MEPEHUI C XapaKTEPUCTUKAMM NPoLEecca M3mepeHns
kKnaccoB A n S nokasatenei K3, OTHOCALWMXCA: K 4YACcTOTe, 3HAYEHUIO HaNpa)KeHuA, [ose GanKepa,
HECUMMETPUM HaNPAKEHUWA, TAPMOHUKAM U MHTEPrapMOHMKaM HanpAXeHWA, HanpsXeHWAM CUrHanoB
nepefayn AaHHbIX U NPU U3MEPEHUAX OTPULLATENBHOTO U NMOOXKUTENBHOFO OTKJOHEHWUA HANPAXKEHNA.

&MapKnpoBaHue A0/1KHO BbINOAHATLCA NPU NPOBEAEHUN N3MEPEHUI C XapaKTEPUCTUKAMM NpoLecca
n3mepeHua Knaccos A n S cnegyowmx nokasatenein K3, ycraHosneHHbix 8 FTOCT 13109: ycTaHOBMBLUETOCS
OTK/IOHEHUA HaNPAXKEHWUA, pa3maxa M3MEeHeHUA HanpAXeHna, Ao3bl pankepa, KoapduumeHTa UCKarKeHnA
CUHYCONOANBbHOCTU KPUBOM HanpaxXeHua, KoadduLMeEHTa N-i rapMOHMYECKOM COCTaBAAIOLLEN HAaNPAXEHUA,
KO3pPUUMEHTA HECUMMETPUM  HaMpAXKeHUH no obpaTHOM MNoCNefoBaTENbHOCTU, KodpdPUUMeHTa
HECMMMETPUM  HaMPANKEHUA NO  HY/NEeBOW  MOCNeAoBaTENbHOCTW,  KOIQPUUMEHTA  BPEMEHHOTO
nepeHanpaxeHuna.&

Echm BO Bpema KOHKPETHOro MWHTepBasa BpPeMeHM Kakoe-nMbo M3 3HauyeHUN MapKupyetcs,
06beaMHEHHbIA pe3ynbTaT U3MEpPEeHU, BK/IYalWMA B ceba 3TO 3HavyeHWe, ToXKe MoANeXuT
MapKMpoBaHMO. MapKMpOBaHHOE 3HAYEHUE AO/IKHO COXPaHATbLCA M BBOAMTLCA B Mpouecc obbeanHeHus
pe3ybTaTOB U3MEPEHUI TaK }Ke, KaK U Apyrue 3HayeHua. [loaTomy ecnm BO BPeMs KOHKPETHOro MHTepBasa
BPeMeHU KaKoe-Nnbo 13 3HaYeHU MapKUpyeTcs, TO BCe 0b6beMHEHHblE 3HAYeHMA, BKAOYatowme B cebs
MapPKMPOBaHHbIE 3HAYEHUA, TaKKe AOKHbI MAapPKMPOBATLCA M COXPAHATLCA.

MpumeyaHne. MapKkupoBaHue A0MKHO BKAOYATb CBeAeHMA O Aate M BpemeHn. MapKuposaHue
CBUAETENbCTBYET O HAaMUYUM onpeaeneHHbIX Npobaem npu BbINOJAHEHUN U3MepeHUi. Ecam B cTaHaapTax,
yCTaHaBAMBAOWMX HOPMbl K3, He W3M10XKeHbl NMpaBuaa OUEHKM MapKMPOBAHHbIX AaHHbIX, MOPALOK MX
NPUMeHeHUA yYCTaHaBMBaEeT Nonb3osatenb CU, 3aaBUTENb UCMBbITAaHUI MAM UCbITaTebHasA NabopaTopus.

5. MNokasatenu Kavectea 3ne|<pr4ecr<0171 HeEprmnm

5.1. YacroTta
5.1.1. MeTopg namepeHui



Knacc A

3HayYeHMe YacToTbl AOKHO ObITb MU3MEPEHO HA KaXKAOM MHTepBasie BpemeHu 10 c. MockonbKy YacToTa
nepemMeHHOro Toka MOXeT He paBHATbCA TOYHO 50 'y, nnm 60 My, B npegenax uHtepsana 10 ¢, yncno nepmoaos
MOXKET O6bITb HE Le/biM YNCOM. MI3mepeHHaa OCHOBHAs YacToTa PaBHA OTHOLLEHMIO YMC/Ia LesbiX TePMOAO0B,
NoACYMTaHHbIX B 10-CEKYHAHbI WMHTEpPBaAn BPeMeHM, K 0bLeil Npodo/IKUTENbHOCTU LEeblX Nepuosos.
Mepen KaXao0n OLUEHKON YacTOTbl TAPMOHMKN N MHTEPFrapMOHUKM A0/KHbI BbiTb 0cnabneHbl ¢ Tem, YTOObI
MMWHUMU3NPOBATb BIMAHUE MHOTOKPATHbIX MEpPecevyeHnii Hyan.

NHTepBanbl BpemeHu namepeHuin 10 c He A0/IXKHbI NepeKpbiBaTbca. OTAENbHbIE NepMoabl, KOTopble
nepekpbiBatoT 10-CEKYHAHbIA WHTEPBan TEKYLWEro BPeMeHU, He yuuTbiBatoT. Kaxkabiit 10-cekyHAHbIM
WHTEpBan [O/KEH HauymHatTbca Ha abcontoTHoM 10-ceKyHAHOM OTMETKE TEeKyLWero BpeMeHMU.
HeonpeaeneHHOCTb NPU YCTaHOBKE TEKYLLLEro BpeMeHW He A0NKHa Npesbliwath +/- 20 MC Npyu U3MepeHusax
B cuctemax yactotoi 50 'y u +/- 16,7 mc B cuctemax yactoton 60 I'u,.

JonyckaeTtcAa npMmeHeHne gpyrux MeToa0B AN1A NONYHYEHUA SIKBMBANIEHTHbIX Pe3y/bTaToB.

Knacc S

MpUMEHAIT MeTo4 U3MEPEHUI, YCTAaHOBNEHHbIM ANa Knacca A.

Knacc B

MeToa, UsmepeHunii 4acToTbl ycTaHaBAnBaeT nsrotosutesns CU.

5.1.2. HeonpeaeneHHOCTb USMEpPEHUii U gManasoH U3MepPeHui

Knacc A

HeonpeaeneHHoOCTb M3MepeHU B 06/1acTU 3HAYEHUA BAUAIOWMX BEAWYMH W MPU BbINOAHEHWUM
TpeboBaHMI, YCTAHOB/IEHHbIX B 6.1, He A0/KHa npesblwats +/- 0,01 My, npu grnanasoHax nsmepeHunin 42,5 -
57,5/51-69 lu,

Knacc S

HeonpegeneHHOCTb M3MepeHWn B 06/1acTU 3HAYEHUNA BAMAIOLWMX BEAWYMH W MPU BbINOJAHEHWUM
TpeboBaHMI, YCTAHOB/IEHHbIX B 6.1, He A0/KHa npesblwats +/- 0,05 MU, npu gmManasoHax nsmepeHunin 42,5 -
57,5/51-69 Iy,

Knacc B

HeonpeaeneHHOCTb U3MEPEHNI NpK AnanasoHax uameperHnin 42,5 - 57,5/51 - 69 'y yctaHasauBaeT
nsrotosutenb CU. &N3rotosutens CU ycTtaHaBAMBaET meToz, pacyeTa HeonpeaeneHHOCTU U3MepeHnin.&

5.1.3. OueHKa pe3y/ibTaToB U3MEepPEeHUi

Knacc A

Mpyn M3MepeHMM YacTOoTbl MCNOAb3YIOT OMOPHbIN KaHan.

MpumeyaHue. N3rotosutens CU AonKeH YyCTAaHOBUTb XapaKTEPUCTUKKN NpoLLecca N3MepeHUa 4acToTbl
npu noTepe CUrHana B ONOPHOM KaHane.

Knacc S

Tak ke, KaKk A1a knacca A.

Knacc B

N3rotosutens CU ponxkeH yKasaTb NPOLECC, UCNOIb3YeMbI A1 USMEPEHMUI YaCTOTbl.

5.1.4. ObbeanHeHne pe3ynbTaToB U3MEPEHUI

O6begmHeHMe pe3ynbTaTOB U3MEPEHUIN HE MPUMEHALOT.

&MpumeyaHune. B kauectBe nokasatena KO ponyckaeTcA NpPUMMEHEHWE OTK/IOHEHWA 4acToTbl OT
HOMMHaNbHOIO 3HAYeHMA.&

5.2. 3HaueHMne HanpAaXKeHuA

5.2.1. MeToA M3mepeHuit

Knacc A

MpoBoaAT M3MepeHUAa CpefHEeKBaAPaTUYECKOro 3HaAYeHWsA HaNpsXKeHUsa Ha OCHOBHOM WHTepBane
BpemeHn namepeHus (10 nepnoaos Ana cMCTEM 3/1eKTPoCcHabKeHua yactoToit 50 My, uam 12 neprnoaos - ans
cuctem vactotoit 60 Tu). UHTepBanbl BpemeHn 10/12 nepvopoB AO/MKHbLI CNefoBaTb APYr 3a APYrom.
MepeKpbiTUE CO CMEXKHbIMM MHTepBanamu 10/12 nepnoaos He AOMNYCKAETCs, 338 UCKNHOYEHUEM BO3MOMKHOIO
NepeKpbITUA, MOKa3aHHOIo Ha pucyHKe 2 (cm. "MepekpbiTve 1").

MpumeyaHua

1. [laHHbIn MeToh NMPUMEHAIT TOJIbKO ANA KBA3UCTALMOHAPHbLIX 3/IEKTPUYECKUX CUTHANOB WU He
MCMONb3YIOT NPU OBHAPYKEHUU U U3MEPEHUMN NMAPAMETPOB TaKMX ABAEHUI yxyaweHua K3, Kak npoabl



HanpAXXeHWA, NepeHanpAXeHUsA U NPepbiBaHMA HaNPAMKEHMWA, A TaKKe NnepexosHble Npouecchbl.
2. CpegHeKkBaapaTUYHOE 3HAYEHME HANPAXKEHWUSA BK/OYAET B CeO6A rapMOHUKU, MHTEPrapMOHUKMU,
MHPOPMALIMOHHbIE CUTHAJbI B 9/IEKTPUYECKUX CETAX U T.4,.

Knacc S

TaK e, KaKk ana knacca A.

Knacc B

MpoBoAAT M3MepeHMA CpeaHEKBAAPaATUYECKOro 3HayYeHUA HanpAXKeHUA Ha WHTepBane BpemMeHMU
N3MepeHUi, ycTaHoBEHHOM nsrotosutenem CU.

5.2.2. HeonpeaeneHHOCTb USMEPEHNI U AMANA30H U3MEPEHUIN

Knacc A

HeonpeaeneHHoCTb M3MepeHWn B 06/1acTU 3HAYEHMU BAUAIOLNX BEAWYMH U MPU BbINOJAHEHUU

TpeboBaHMIA, yCTaHOBAEHHbIX B 6.1, He A0/KHa npesbiwatb +/- 0,1% Udin B AMana3oHe namepeHnin 10% -
150% U, .

Knacc S
HeonpeaeneHHoCcTb M3MepeHU B 06/1aCTU 3HAYEHWUIM B/IMAIOWMX BEANYUH WU MNPU BbINOJIHEHUU

TpeboBaHMIA, yCTaHOBAEHHbIX B 6.1, He Ao/KHa npesbiwatb +/- 0,5% Udin B AManasoHe namepeHuin 20% -
120% U ;.
Knacc B

HeonpeneneHHOCTb M3MepeHWn B 061acTU 3HAYEHUIA BAMAIOLWMX BEAWYMH U MPU BbINOJAHEHWUM
TpeboBaHMN, YCTAHOB/EHHbIX B 6.1, AO/XKEH ycTaHOBUTb u3rotosutenb CU. Mpu aTom HeonpeaeneHHOCTb

N3MepeHuiA He A0NXKHa npesblwaThb +/- 1% Udin B AMana3oHe U3MePEHUi, YCTaHOBJIEHHOM U3rOTOBUTENIEM

CU. &M3roTosuTtenb CU yctaHaBNMBaEeT MeTOA pacyeTa HeonpeaeneHHOCTN N3MEPEHUI.&

5.2.3. OueHKa pe3ynbTaToB U3MEpPEHN

TpeboBaHMA He yCTaHaBAMBALOT.

5.2.4. ObbeanHeHNe pe3ynbTaToB U3MEPEHUI

Ob6beamHeHWe pesynbTaToB U3MEPEHUI NPOBOAAT B COOTBETCTBUN € 4.4 1 4.5,

5.3. daukep

5.3.1. MeTopg namepeHui

Knacc A

N3mepeHuna npoBogAT B COOTBETCTBMM C [5].

Knacc S

N3mepeHuna npoBoaAT B COOTBETCTBMM C [5].

Knacc B

TpeboBaHMA He yCTaHABANBAIOT.

MpumeyaHue. M3mepeHNs B COOTBETCTBUM C [5] OTHOCATCA K HU3KOBOJIbTHLIM 3/IEKTPUYECKUM CETAM
Hanps»keHnem 230 B yactoton 50 ly. B HacToswee Bpema pacCMaTPMBAETCS BO3MOXHOCTb NPUMEHEeHUs
YCTaHOBNEHHOTO B [5] meToaa namepeHnsa dpankepa K Apyrmm HanpaKeHUAam.

5.3.2. HeonpeaeneHHOCTb USMEPEHNI U AMANA30H U3MEPEHUIN

Knacc A

B cooTBeTcTBUM C [5]. B 06nacTn 3HAYEHUI BAMAIOLNX BESIMUMH U MPU BbINOAHEHUM TpeboBaHUN,
YCTaHOBNEHHbIX B 6.1, TpeboBaHUA K HeonpeaeneHHOCTM U3MepeHuin no [5] foNKHbI ObiTb BbINOAHEHbI B

OManasoHe N3MepeHnit KpaTKoBpeMeHHOM 403bl PpnKepa Pst ot 0,2 go 10.

Knacc S
B cootBetctBuM C [5] B 06/1aCTU 3HAYEHUIN BAUSIIOLLNX BEJIMYMH U MPU BbINOJHEHUN TpeboBaHUMN,
YCTAHOB/IEHHbIX B 6.1, CHUXKEHHbIe B Ba pa3a TpeboBaHMA K HeonpeaeneHHOCTU U3MepPeHUit no [5] A0AXKHbI

ObITb BbINO/IHEHbI B AMANA30HE U3MEPEHWNI KPaTKOBPEMEHHOM A03bl dinKepa F’St o1 0,4 no 4.

Knacc B
TpeboBaHMA He YCTaHaBAMBALOT.
5.3.3. OueHKa pe3ynbTaToB U3MEpPEHNI



Knacc A
B cooTtBeTcTBUM C [5] OKOHYaHMA 10-MUHYTHBIX 06 bEAUHEHHbBIX UHTEPBAIOB BPEMEHU NPU USMEPEHUSAX

KpaTKOBpeMeHHON [03bl ¢nKepa Pst [JOJIHbI COOTBETCTBOBATb 10-MMHYTHBIM OTMETKam TeKyLLero

BpemeHn CU. Pe3ynbTatbl namepeHuin Ha 10-MUHYTHbIX MHTEpPBanax AOJIKHbl BKAOYATb METKY TeKYLLEero
BpemeHu. [pun BO3AENCTBUM MNPOBANOB HAMPAMXKEHWUA, NepeHanpPAXeHUN W npepbiBaHUA HanpaKeHuA

3HaAYeHUA KPaTKOBPEMEHHOM A03bl GAMKepa Pst n anntenbHomn oo3bl dankepa P,t (cm. [5]) mONKHbI BbITb

MapKUpPOBaHbI.
Knacc S
TakK e, Kak anda Kknacca A.
Knacc B
TpeboBaHMA B HACTOALLEM CTaHAAPTE HE YCTAaHOB/IEHDI.
5.3.4. ObbeauHeHne pe3ybTaToB U3SMEPEHUN
Knacc A

ObveanHeHne pesybTaToOB M3MEpPeHU npoBoaAT B cooTBeTcTBuMM C [5]. Ona Pn obbegnHeHne

NpPoOBOAAT HAa MHTepBane BpemeHun 2 4 (cm. 4.5.4).

Knacc S

TaK e, Kak gna knacca A.

Knacc B

TpeboBaHMA He YCTaHaBAMBALOT.

5.4. MpoBanbl HAaNPAXEHUA U NepeHanpaXKeHns

5.4.1. MeTopg nsmepeHui

Knacc A

MN3mepeHure NpoBasioB HaNpPsAKeHMA U NepeHanpsKeHui cneayet NpoBOANTb HA OCHOBE U3MEPEHUIA B
Ka)KOOM KaHafne cpeaHEeKBaZpaTUYECKMX 3HaYeHWM Hanpsa)keHua, OOHOBAAEMbIX [AAA  KarK4oro

noaynepuoga, Urms(1/2) (cm. 3.23). AnnuTenbHOCTb Nepuoaa AOJKHA ONpPeaensiTbC 3HaYEeHUEM YacToTbl

M3MEpPAEMOro CUrHana. B KayecTBe 3HaYEHMA YaCTOTbl cneayeT NPUHUMaTb NOCAEAHNIA HEMAPKMPOBAHHbIN
pe3ynbTaT U3MEPEHMI YacTOTbl B CUCTEME 3HEProcHabxkeHus (cm. 4.7 n 5.1) unu pesynbTaTt, NOAYYEHHbIN
MHbIM METOA0M, COOTBETCTBYIOLLMM TPEBOBAHNAM K HEONpeaeNeHHOCTN U3MEPEHNI No 6.2.

MpumeyaHwue. Cpe,quKBap,paTMque 3Ha4YeHne HanpAaXeHunAa Urms(1/2) BK/ItOYAET B cebs rapMOHUKMNU,

MHTEPrapMOHUKMH, VIHd)OpMaLI,VIOHHbIe CUTrHaNbl B INEKTPUYHECKUX CETAX U T.A.

Knacc S
N3mepeHre NpoBasioB HAaNPAXKEHNS U NepeHanpaXXeHnn cieayeT NpoBOANTb Ha OCHOBE U3MEPEHNI B
KaXXAOM KaHane cpeaHeKBaApaTUYECKMX 3HauYeHW HanpaxeHusa, OOHOBAAEeMbIX AAA  Karkgoro

nonynepuoaa, U ms(1/2) (CM. 3.23) M60 Ha OCHOBE M3MEPEHUI B KAXAOM KaHane CpeaHeKBapaTUYECKNX

3HAYEHWUI HanpAXKeHUA, 0BHOBASIEMbIX /15 KaXKA0ro nepnoaa, Urmsm (cm. 3.24). NpoBoaMMble U3MEPEHUA
yCTaHaBnAmBaeT nsrotosutens CA.
MpumedvaHne. CpeaHeKBaApPATUYHOE 3HAYEHME HaAMPSAXKEHUA Urms(l) BK/lOYAEeT B ceba rapmMoHMKN,

MHTEPrapmMoHUKH, MHd)OpMaLI,MOHHbIE CUTHaNbl B 3NEKTPUYECKUX CETAX U T.A.

Knacc B

MN3rotoButens CU ponxkeH YCTaHOBUTb METOA, W3MEpPEeHW CcpeaHEeKBaApaTUYECKUX 3HAYeHUM
HanpAaXKeHuA.

5.4.2. ObHapyKeHMe 1 OLLEeHKa NpoBasaa HanpaXKeHus

5.4.2.1. O6bHapyKeHWe NpoBana HanpsxeHus

Moporosoe 3HavyeHWe NPoBasia HanNpAMeHUA YyCTaHaB/MBAKOT B NPOUEHTaX OT 3Ha4yeHWA BXOAHOro

HanpAXeHuA Udin WNN 3HAYEHWUA CKO/Nb3ALLLEro ONOPHOro HanpAXeHWA CpaBHeHUA Usr (cm. 5.4.4).
M3rotosutenb CU gonxKeH ykasaTb MCNOAb3yeMOoe NMOPOroBoe HanpaKeHue.

MpumeuyaHue. CKoAb3ALLEe OMOPHOE HampAKeHWe CpaBHeHun USr 06bIYHO He WCMOo/b3YIT B



HWU3KOBOJIbTHbIX CUCTEMAX 3/IEKTPOCHAbKeHMA (cm. [6]).

Mpu 0bHapy»KeHUM NPOBANOB HANPAXKEHUA CYMTAIOT, YTO:
- B 04HO®A3HbIX CUCTEMAX I/MEKTPOCHAOXKEHMA NPOBaN HaMNPSAMKEHUA HAaYMHAETCHA, Korda 3HayeHue

Urms(l/z) naZiaeT HWXe NMOPOroBOro 3HaYyeHMA NPOBasa HaNPAXEHWA, U 3aKaH4YMBaeTCA, Koraa 3HauyeHue

0 .
U rms(1/2) PaBHO U NPEBbLIWAET NOPOroBoe 3Ha4eHNe NpoBasia HanpAXeHnAa NAC 2% ot Udin'
- B Tpexd>a3Hb|x cncremax 3HEKTp0CHa6)K6HMF| npoean HanpAXeHuA HAYUHAETCA, Korga 3HayveHue

Urms B O4HOM UIU b6onee uncne KaHanos nagaeT HMXXe nNoporoBoro 3Ha4eHMA nNpoBasia HanpAXeHuAa, u
3aKaH4YMBaAETCA, KOraa 3HavyeHune Urms PaBHO Wau npesBbIWAET NOPOrosoe 3Ha4eHne nposasia HanpAaxXeHuaA

natoc 2% Udin BO BCeX KaHanax, B KOTOPbIX NPOBOAAT U3IMeEPEHNA.

MoporoBoe 3HaYeHWe NpoBana HaNPAXEHUA ONPEAENAOT C YYETOM YC0BUIA USMEPEHUIA.
5.4.2.2. OueHKa npoBana HanpaxeHunsa

MpoBas HaNPs)KEHUS XapPaKTEPU3YIOT OCTATOYHbLIM HaMNPSKEHUEM Ures wnu rnybuHon nposasa
HanpAMeHUa U ANUTENbHOCTbIO MPOBasa. B KauecTBe OCTaTOMHOrO HanpAMKeHUA NPUHUMAIOT HauMeHblliee

3HauyeHue Urms, nsmepeHHoe B l060M KaHane BO Bpems nposana HanpsaxeHua. Moa raybuHoi nposana
HanpsA)KeHWA MNOHMMAIOT PA3HOCTb MEXKAY OMOPHbIM HaNpPAXKeHUem (Udin nan Usr) M OCTaTOYHbIM

HanpaxeHnem Ures, BbIPaXKEHHYIO B MPOLIEHTaX OMOPHOrO HampAMKeHWa. 3a A/MTeNbHOCTb MpoBana

HanpPAXKeHWA NPUHUMAIOT MHTEPBaa BPpEMEHU MeXAY Ha4anoM U OKOHYaHMEM NPOoBasia HanpaXeHuA.

MpumeyaHua

1. Mpwn onpepeneHun [AUTENbHOCTM MpOBasa  HanMpAXeHua B  TpexdasHbix cucTemax
3NEKTPOCHAOMKEHMA Hayano MNpoBana HaMnpAMXeHUA MOXKeT ObiTb 3apUKCMPOBAHO B OAHOM KaHase, a
OKOHYaHwue - B ApYrom.

2. ®opma NpoBasOB HanpsaAXeHUA He 06A3aTeNbHO ABAAETCA NPAMOYronbHOM. Kak cnepncteue,
nsmepaemas AAUTENIbHOCTb KOHKPETHOrO MpOBaja HaMpAMKeHUsA 3aBUCUT OT BbIBPaHHOro MOPOroBOro
3HayeHWA npoBana HanpaxeHua. Popmy nNposana HaMPAMKEHUA MOMXKHO OLEHWUTb, UCNOAb3YA HECKOJIbKO
MOPOroBbIX 3HAYEHWUI, YCTAHOB/IEHHbIX B Npesenax 061acTv NOpPOroBbIX 3HAYEHW NPOBana U NpepbIBaHUA
HaNPAXKeHUA.

3. MNoporoBble 3Ha4YeHUA NpoBana HanpsaxeHua 06blYHO yCTaHaBAMBalOT B npegenax 85% - 90%
BbIOPAHHOTO OMOPHOrO HAMPSXEHUA MPU NOMCKE HEUCNPaBHOCTEN WM MNPOBELEHMU CTAaTUCTUYECKMUX
nccneposaHnin &u B npeaenax Ao 70% onopHOro HanpaAXXeHUA Npy NpoBeAeHUM U3MEPEHUI B COOTBETCTBUMU
C YC/I0BMAMM A0Tr0OBOPOB&.

4. 3HaYeHWe OCTAaTOYHOro HaNpPAXKEHMA YACTO ABNAETCA NONE3HbIM ANA NOTPebuTenel snekTpnyecKom
3Heprum n moxet bbiTb Bbonee npegnoYTUTENbHLIM, YeM FNybuMHa NpoBasa, TaK Kak NO3BOMAET OLEHUTb
6211M30CTb HANPAXKEHUA K HYAL0. B TO }Ke BpemaA rnybuHa npoBana HanparKeHMA 4acTo ABAAETCA NONe3HON ANnA
MOCTABLUMKOB 3/IEKTPUYECKON 3HEPrnKn, OCOBEHHO MNPUMEHUTENBHO K BbICOKOBOJIbTHBIM CUCTEMAM
3NEKTPOCHAOKEHMA MU B CNYYAAX, KOTAA UCNO/b3YETCA CKO/b3SLLLEE ONOPHOE HANPAXKEHNE CPaBHEHUS.

5. Bo Bpema npoBasia Hanps:KeHUs MOXKeT BO3HMKATb $a3oBblii casur (cm. MpunoxkeHne A, NyHKT
A.7.5).

6. Cnegyet GMKCMpPOBaTb AaTy U BPeEMA Nepexona NOporoBoro 3Ha4eHuA.

5.4.3. O6HapyKeHue 1 OLLeHKa NnepeHanpsKeHus
5.4.3.1. O6bHapyKeHne nepeHanpaKeHns
MoporoBoe 3HauyeHVMe MNepeHanpPsAKeHUA YCTaHaB/AMBAKOT B MPOLEHTAax OT 3HayeHUA BXOAHOro

HanpAXeHuA Udin WNN 3HAYEHWUA CKO/Nb3ALLLEro OMNOPHOro HanpAXeHWA CpaBHeHUA Usr (cm. 5.4.4).
Usrotosmutenb CU gonxeH ykasaTb MCNOAb3yeMOoe NMOPOroBoe HanpaKeHue.
MpumeuvaHne. CKoMb3ALLEe OMOPHOE HaNpsAXKeHue CpaBHeHUA USr 06blY4HO He MCMoNb3YyT B

HW3KOBO/IbTHbIX CUCTEMAX 3NeKTpocHabKeHus (cm. [6]).

Mpyu 0BHApYKEHMM NepeHaNPANKEHUA CYMTAIOT, YTO:



- B 0gHOda3HbIX CUCTEMAX INEKTPOCHABKEHUA NepeHanpsi>KeHNe HauuHaeTcAa, Koraa 3HayeHue UrmS
BO3pacCTaeT Bbille NOPOroBOro 3HaYeHUs NepeHanpsasKeHnn, U 3akaHUMBaETCA, KOraa 3HaueHne Urm,5 paBHO
NN HUXKE NOPOroBOro 3HaYeHUs NepeHanpsKeHmua mmuHyc 2% Udin;

-B Tpex¢a3Hb|X cucrtemax 3!'IEKTpOCH36)KEHMFI nepeHanpAaXeHne HaynHaeTcAa, Korga sHavyeHune U rms B
OAHOM WU bonee uucne KaHanos BO3pacCcTaeT Bblile MnoporoBoro 3Ha4yeHMA nepeHanpAaxXeHuAa, u“

3aKaH4YMBaeTCA, Koraa 3Ha4vyeHue U rms PaBHO WU HUXKE MOPOroBoro 3Ha4yeHna nepeHanparKeHna MUHyC 2%

Udin BO BCEX KaHanax, B KOTOPbIX NPOBOAAT U3SMeEPEHUA.

Moporosoe 3HavyeHMe NepeHanpsaXKeHUa onpeaenstoT C yY4eTOM YCNOBUIN N3MEPEHUA.

5.4.3.2. OueHKa nepeHanpaxkeHuA

MepeHanpaxkeHne XapaKTepmU3yoT MaKCMMasibHbIM 3HAYUEHUEM HanpAXeHUA Npu NepeHanpsarKeHnm u
ONVTENbHOCTLIO MepeHanpaXeHua. B KauyecTBe MaKCMMasnbHOrO 3Ha4YeHUA MepeHanpaAXeHUa NPUHUMALOT

Hamnbosbluee 3HaYeHUe Urms , ISMEpPEHHOE B nobom KaHane Bo Bpema Bbl6p0C6. 3a ANTENbHOCTb Bbl6pOC6

HanpaXeHWA NPUHUMALOT MHTEPBAN BPEMEHM MEXAY HauyaloM M OKOHYAHWEM BbIBGpOCa HanpaAXKeHUA.

MpumeyaHua

1. MNpwn onpepeneHnn ANUTENLHOCTU NepeHanpsXeHna B TpexdasHbIX CUCTEMAX SNEKTPOCHAbKeHMA
Hayano nepeHanpaXeHna MoXKeT 6bITb 3aPUKCMPOBAHO B OAHOM KaHase, @ OKOHYaHMUE - B PYroMm.

2. Popma nepeHanpsaKeHUs He 0b6A3aTeNbHO ABAAETCA NPAMOYrosibHOW. Kak cneactsme, usmepaemas
ONUTENbHOCTb  KOHKPETHOrO  MepeHanpaMKeHuAa 3aBUCUT OT  BblGpaHHOrO MOPOroBOro  3HauyeHwuA
nepeHanpsaxKeHua.

3. MNoporosble 3HaYeHNA nepeHanpsakeHna obblyHO ycTaHasanBeatoT 6onee 110% ot Udin.

4. Bo BpemMsa NepeHanpsaxKeHUsa MOXKeT BO3HWKaTb (pas3oBbIit CABUT.
5. CnegyeT GMKCMpPOBaTh AaTy U Bpems Nepexona NoporoBoro 3HayeHus.

5.4.4. BbluMcneHne CKoNb3aLero OMOPHOIo HaNpAXeHnA CpaBHEHUA

NMpumeHeHUe CKONb3ALWEero OrfMOPHOro HanpAXeHUA CPaBHEHMA NpPU YCTaHOBJIEHMU MOPOroBbIX
3HAYEeHUM nposasia HanpAaXeHna 1 nepeHanpAXeHnAa pacCMaTpuBakoT B KayecTtBe AOMNOJ/IHUTE/IbHOIO
cnocoba YCTaHOB/IEHMUA NMOPOTroBbIX 3HaHEHMﬁ, He ABaAaroweroca obnasaTenbHbiM. Ecnun npu O6Hapy)KeHVIM
npoBasioB HanpAXeHuAa 1 nepeHanmeeHMﬁ MCNONb3YHOT CKOJIb3ALLEE ONOPHOE HanpAXeHne CpaBHEHUA, TO
AOJTXHO 6bITb BbIMMCNAEHO €ro 3Ha4yeHune, cooTBeTCTBYHOWEE NMPUMEHEHUIO d)MfIpra nepBoro nopAagKka c

NOCTOAHHOM BpemeHn 1 MUH. 3HayeHune Usr(n) paccumTbiBatoT No popmynie

U =0,9967-U +0,0033 'U(10/12)rms ’

sr(n) sr(n-1)

rae U - npumeHAaemMmoe 3Ha4eHne CKONb3ALWEero onopHOro HanpAaxeHmAa CpaBHEHUA;

sr(n)

U sr(n-1) ~ npeabigyuiee sHa4yeHMne CKONb3ALWENoO ONOPHONro HanpAXXeHnAa CpaBHEHUA,

U(10/12)rms - NOCNefHNI pe3ynbTaT U3MePeHNUI CpeHEeKBaAPaTUYECKOrO 3HAUYeHNA HanpAXeHWA Ha

OCHOBHOM MHTepBase BpemeHn 10/12 nepnoaos.

HayanbHOe 3HayeHue CKONb3ALero ONOPHOro HanpAMeHWA CPaBHEHWA YCTAaHABAMBAOT PaBHbIM
BXOAHOMY Hanps»eHuto. CKo/b3silLee ONopHOe HanpsX)eHue cpaBHeHna 06HOBAAIOT Yepes Kaxable 10/12
nepuogos. Ecan nocnegHuit pesynbTaT U3MEPEHUN CpeaHEeKBaAPaTUYECKOrOo 3HAaYeHMA HaAMpAXKeHUs Ha
nHTepBane spemeHn 10/12 neprMosoB MapKUPYIOT, TO CKONb3ALLEE OMOPHOE Hamnps)KeHWe CpaBHEeHUA He
06HOBAAOT M UCNONB3YIOT 70 NpeablayLlee 3HaYEHME,

5.4.5. HeonpeaeneHHOCTb USMEPEHWNI U AMANA30H U3MEPEHUIN

5.4.5.1. HeonpeaeneHHOCTb U3MEpPEeHMN 3HAYEHUSA OCTAaTOYHOIO HaMpAXEeHUA U MAKCMMaIbHOro
3HaYeHUA NepeHanpaXKeHus

Knacc A

Heonpeaenentocts usmepennit AU e gonkHa npesbiwats +/- 0,2% U g, .



Knacc S

HeonpeaeneHHoctb uamepennii AU He gomxHa npesbiwats +/- 1% Udin-

Knacc B
HeonpeaeneHHoCTb M3MepeHuid yctaHaBamBaeT usrotosutens CU. Mpu aTom HeonpeneneHHOCTb

M3MepeHWIn He A0/KHA npesblwaTb +/- 2,0% Udin. &W3rotosutenb CU ycTaHaBAMBaeT MeToA pacyeTa

HeonpeaeNeHHOCTU U3MEePEHNI.&

5.4.5.2. HeonpeaeneHHOCTb U3MEPEHUIN AJNTENBHOCTU NPOBAJia HAaNPAXKEHUA U NepeHanpAXKeHns

Knacc A

HeonpeaeneHHOCTb U3MEPEHWNIt AAUTENbHOCTM MPOBana HanpsaKeHUa U MnepeHanpaMkeHusa PaBHa
CYMMapHOW HeonpeaeneHHOCTU U3MePEHNIt BpeMeHU Havyana npoBana HanpAXKeHUs U nepeHanpasKeHus
(nonoBuHa nepuoga) U U3IMEPEHUA BPEMEHM OKOHYaHMA MNPOBajsa HaNpsKeHUA U nepeHanpaKeHus
(nonosuHa nepuoaa).

Knacc S

Mpn ncnonb3oBaHMKU 3HAYEHUN Urms(1/2) HeonpeaeneHHoCTb namepeHnn ONnTenbHOCTU nposana

HanpAaXeHna 1 nepeHanpAaXeHnAa paBHa cymmapHoﬁ HeonpeaeneHHoCTn M3MepeHMl‘;1 BpemMeHn Ha4dana
npoBasia HanpAxXeHunAa n nepeHanpAaXeHuA (I'IO/'IOBMHa nepmop,a) n M3mepeHm71 BpemMeHN OKOHYaHMUA

npoBana HanpsKeHUs U nepeHanpaxeHua (nonosuHa nepuoga). MNpu UCNONb30BaHUU 3HAYEHUI Urms(l)

HeonpeaeNeHHOCTb WM3MEpPEeHU AAUTENbHOCTM MpPOoBasa HaNpPsKeHMA W NepeHanpsXXeHus paBHa
CYMMapHOW HeonpeaeneHHOCTU U3MEPEHNI BPEMEHW HAyasla NPOoBasa HaMPAXKEHUS U NepeHanpaXKeHus
(oAuH nepuoa) U U3MeEpPeHUn BPpeMeHU OKOHYaHUA MPOBasia HanpaAMKeHUa U nepeHanpsKeHua (oAuH
nepuoga).

Knacc B

HeonpeaeneHHOCTb M3MepeHua AanTelbHOCTeN ycTaHaBAMBaeT usrotosutenb CU. &3rotosutens CU
YyCTaHaB/AMBAET METO/ pacyeTa HeonpeaeneHHOCTU U3MepeHnin&.

5.4.6. O6beanHeHMe pesybTaToB U3MEPEHUIA

Ob6beamHeHWe pesynbTaToB U3MEPEHWUI A1A KPAaTKOBPEMEHHbIX COOLITUI He MPOBOAAT.

5.5. MNpepbiBaHMA HanpAXKeHnA

5.5.1. MeToa n3mepeHuit

N3mepeHuna HanpaxeHUa ANA KaxKA0ro Kaacca NpoBOAAT, Kak ycTtaHoBneHo B 5.4.1.

5.5.2. OueHKa npepbiBaHU HanpsiKeHus

Mpy 06HapYKEHUN NPEPbIBAHUIN HANPAXKEHUA CUUTAIOT, YTO:

- B OAHOOMA3HbIX CUCTEMAX 3/IEKTPOCHAOXKEHUA MNpepbiBaHWE HaMNpPAXKEHUA HA4YMHAeTCs, Koraa

3Ha4yeHune UrmS nagaeT HMUXXe NoporoBoro 3Ha4eHA npepbiBaHNA HanpAXeHUA, U 3aKaH4YNBaEeTCA, Korga

3HauyeHue U,rms PaBHO UK HUXE NMOPOroBOro 3HaYeHUA NPepbIBaHUA HanpAXKeHUA nac 2% Udin;
- B TpexdasHbIX CUCTEMAX 2/1EKTPOCHABKEHMA NPePbIBaHNE HANPAXKEHMA HAUMHAETCSA, KOTAa 3HaYeHue

lers BO BCEX KaHa/sax nMagaeT HMXKe Noporosoro 3Ha4eHMA npepbiBaHMA HanpAXeHUA, U 3aKaH4YNBaAETCA,

Korga 3HayeHue UrmS pPaBHO WMAW BblllEe NMOPOroBOro 3HaYeHMA NpepbIBaHMA HanpsxKeHus noc 2% Udin

XOTA 6bl B OJHOM KaHane U3 Tex, rae NpoBoAsaT U3MePeHUS.
MoporoBoe 3HayeHWE NpPepbIBaHUA HAMPAXKEHUS He [OO0/KHO YCTAHAB/AMBATLCA HUMKE 3HAYeHus

HeonpegeneHHoOCTn NamepeHmnA OCTaToOYHOIro HanpAaXXeHuna natcC 2% Udin .

Mpwn onpegeneHnn ANUTENbHOCTU MPEPbIBaHMA HaNpPAXKeHUA B TpexdasHbIX 3N1eKTPUYECKUX CeTax
Hayafno NpepbIBaHWUA HanNpAXeHUA MOXKeT ObiTb 3aPUKCMPOBAHO B O4HOM KaHase, a OKOHYaHUe - B APYTOM.
OnnTenbHOCTb nNpepbiBaHUA HaNPAXEHWA paBHaA MHTEpPBaly BPEMEHU MeXay HavyalOM M OKOHYaHMeM
npepbiBaHMA HaNpPAXKeHUs.

MpumeyvaHua

1. NoporoBoe 3HaueHUe NpepbiBaHUA HaNPAKEHUA MOXKET ObITb, HanNpUmep, yCTaHOB/IEHO paBHbIM 5%

oT Udin mnn 10% Udin .

2. B [2] K npepbIiBaHUAM OTHECEHbI YMEHbLUEHUA HAaNpAXKeHUA meHee 1% HOMUHANbHOIO HanpAXKeHnA
(cm. Tepmnn 161-08-20). OgHaAKO CNOXKHO AOCTOBEPHO U3MEPATb HaNpPAXKEHMA, 3HAaYE€HUA KOTOPbIX MEHbLLE



1% HOMMHaNbHOrO Hanps)eHus. MosTomy cnedyeT ycTaHaB/AuMBaTb 6onee npuvemsiemoe MNOPOroBoe
3HaYeHue NpepbIBaHUA HaNPAXKEHUS.

3. TllpepbiBaHMEe B OAHON WAN HECKONbKUX a3ax HanpaxeHus B TpexdasHblX cUcTemax
3N1eKTPOCHabXeHUs ceslyeT pacCMaTpPUBaTb KaK NpepbiBaHMe NoJaun HaNPANKEHUA K SNEKTPUUYECKUM CETAM
oaHoda3HOro Toka noTpebuTeieit, NOAKAOYEHHbIX K 3TOM CETU.

5.5.3. HeonpeaeneHHOCTb USMEPEHNI U AMANA30H U3MEPEHUIN

B oTHOLWEHMN HeonpeaeeHHOCTU U3MEPEHNIN ANNUTENIbHOCTM NPEpPbIBaHNI HAaNpAXKeHnsa cm. 5.4.5.2.

5.5.4. ObbeamHeHne pe3ybTaToB U3SMEPEHUI

ObbveanHeHme pesyibTaToB U3MEPEHUN ANA KPAaTKOBPEMEHHbIX COObITUI He NPOoBOAAT.

5.6. NepexogHble npoueccbl HANPAXEHUA

CBefeHUss 06 OCHOBHbIX MAapameTpax MepexofHbIX MPOLLECCOB HanpsXeHua U TOKa NpuBeAeHbl B
Mpunoxenun A, nogpasgen A.4.

5.7. HecummeTpuma HanpsKeHni

5.7.1. MeToa n3mepeHuit

Knacc A

HecummeTpuio HanpsxeHUn B TpexdasHOM CUCTEME 3SHEProCcHabXKeHWA OUEHMBAKOT METOAOM
CUMMETPUYHBIX COCTaBAAKOWMX. B ycnoBMAX HECUMMETPUM L[OMOAHUTENBHO K HAMPAXEHUIO NPAMON

nocnepoBaTeIbHOCTU U1 B TpexpasHOol cucTeMe 3N1EeKTPOCHABKEHUA CYLLECTBYET, N0 KpaHel mepe, 04Ha
M3 cneaylowWwmx COCTaBAAIOWMX: HanpaxKeHMe obpaTHOW MocaefoBaTeNbHOCTU U2 n/MAn HanpaxeHue

Hy/'leBOl‘;1 nocnenoBaTesibHOCTH UO .

N3mepeHmna OCHOBHOW COCTaBAAIOLLEN BXOLHOIO CUIHaNa NPOBOAAT Ha OCHOBHOM MHTEPBA/IE BPEMEHM
nsmepenHuit (10 nepMoaoB ANs CUMCTEM SNEKTPOCHabKeHus yactoToi 50 'y nam 12 nepruoaos - A4nA cuctem
yactoToit 60 lu).

MpumeyvaHua

1. BAnsiHMe rapMoOHUK OOJ/IKHO ObiTb MUHUMW3UPOBAHO MNMpPUMeEHeHnemM ¢UAbTPa WAM anropuTma
AVCKpeTHoro npeobpasoBaHua Pypbe.

2. OueHKa HECMMMETPUU TOJIbKO Ha OCHOBE CpeAHEKBAAPaTUYECKMX 3HAaYEHWNI PasHbIX HAaNPSXKEHUN
HE Y4YMTbIBAET B/IMAHMA YI0BbIX CABUIOB HAa HECMMMETPMUIO, YTO MOXKET MPUBECTU K HenpeacKasyembim
pesynbTaTam Npu HaANYMKU rapmMoHMK. OLeHKa HECMMMETPUM Ha OCHOBE PacyYeToB HanpaXeHUin 0bpaTHOM U
HyneBol nocnegoBaTeNbHOCTU obecneyunmBaeT H6onee TouHble W NPUrogHble AN HenocpeacTBEHHOro
NPMMEHEHNA pesynbTaTbl.

KoadpdnumeHT HeCMMMETPUM HanpsaxKeHuli no obpaTHOM NocieaoBaTeIbHOCTH Kz' %, onpenensoT

no popmyne

K, =(U,/U,)100. (1)

Koa NUMEHT HECMMMETPUM HaNpAXKeHUH no obpaTHON NocnenoBaTeNbHOCTU K , %, MoXeT bbITb
2

paccynTaH (Uij fung - OCHOBHaA COCTaBNAIOLWLAA HAMpPAXKeHUA mexay dasamu i v j) no popmyne:

K, = 1- 3_6ﬂ100%,r,qe B= b unt Y25 g U3 fung

7 -(2)
1+m ( 122fund +U223fund +U321fund)

KoadpdpuumeHT HecummeTpumn HanpsaKeHUi No HyNeBol NnocaeaoBaTeNbHOCTU Ko; %, onpenenaoT nNo
dopmyne:

K, =U,/U)I100. (3



MpumeyaHre.  3HayeHne  KoadduUMEHTA  HECUMMETPUW  HaMpPSXKEHWn  No  Hy/JeBoW
nocnef0BaTe/IbHOCTM MO ONPEAENEHUI0 PAaBHO HYJ/I0 NPY U3MEPEeHUN MexaydasHbIX HanpsKkeHnn. OfHaKo

HanpsykeHnss "dasa - HelTtpanb" unm "dasa - 3emas" MoOryT cofeprkaTb HaMpAXKeHuA HyJ/ieBoi
nocneaoBaTeNbHOCTMY.
Knacc S

KoadpuumeHT HecummeTpmumn HanpaxKeHnn no obpaTHOM Nocneno0BaTENIbHOCTU ONPeAenatoT Kak ans
Knacca A. OnpegeneHune KoapPuUMeHTa HECUMMETPUN MO HY/NEBOW NOCeA0BaTENbHOCTM AOMYyCKaeTcs, HO
He ABnsaeTcA 06A3aTeNbHbIM.

Knacc B

ANropuUTMbl U METOAbI, UCNO/b3YEMbIE A5 BbIYMCAEHUA HECUMMETPUM HANPSAXKEHUN, yCTaHABAUBAET
nsrotosutens CH.

5.7.2. HeonpeaeneHHOCTb U3MEPEHWIA U AMANA30H U3MEpPEHUIA

Knacc A

Mpu nsamepeHumn TpexdasHoOro NnepemMeHHOro HanpAXKeHMA, COOTBETCTBYHOLLErO "YCNOBUAM UCMbITAHWU
1" (cm. Tabaunuy 2), 3a UCKAtoYEeHUEM TPeboBaHWM K 3HaYeHUAM KO3DDULMEHTOB HECUMMETPUM HaNPSAKEHUN

no o6paTHOM 1 HYNEBOM NOCNEAO0BATENBHOCTAM, KOTOPbIE AO/KHbI ObITh B Npeaenax ot 1% U1 80 5% U1 ,
WMHCTPYMEHTaNbHasA COCTaBAAOWAA HeonpeaeneHHOCTU U3MepPeHUn KoapPULMEHTOB HECUMMMETPUM MO
06paTHOM M HyNeBoW NoC/eA0BaTENbHOCTU He A0XHaA npesblwaTh +/- 0,15%. Hanprumep, nokasaHua CU,

NOAKMOYEHHOrO K TpexdasHoN cucteme HanpsKeHun ¢ KoadPuuMeHTOM HecMMMETPUU Mo obpaTHOM
nocnegosatenbHocTM 1,0%, AoMKHbI 6bITh B Npeaenax ot 0,85% 0o 1,15% (cm. pUcyHOK 5).

JonycTuMble 3HaYeHuWsA HeicTBuTencHoe 3HaveHWe
pesysiktTata uamepeHuii WU3MepAeMOi BENMUUUHBI

0,85 % 1,15 %

0 % 1% 2% 3%

/

PucyHokK 5. NMpumep HeonpegeneHHOCTH
N3MEPEHUI HECUMMETPUM HANPAXKEHNN

Knacc S

TpeboBaHMA K HeonpeneneHHOCTM YCTaHAB/MBAKOT TaK e, Kak ansa Knacca A. MHCTpymeHTanbHas
COCTaBIAOWANA HeEONPeAeIeHHOCTU U3MEPEHNN KOIPPULMEHTOB HECUMMETPUM MO OBPaTHON U HyNeBOM
(npu 3mepeHnn) nocnenoBaTeIbHOCTM He A0MKHa npesblwaTh +/- 0,3%.

Knacc B

TpeboBaHMA K HeonpeaeseHHOCTU YCTAaHAB/IMBAKOT TaK Ke, Kak ansa Knacca A. MHCcTpymeHTasnbHas
COCTaBAsAOWAA HeonpeaeneHHOCTU M3MepPeHUn Ko3DOUUMEHTOB HecummeTpun (Npu M3mepeHun) He
[A0J1XHa npesbliwats +/- 0,3%.

5.7.3. OueHKa pe3y/ibTaToB U3MepPeHUi

TpeboBaHMA He YCTaHABAMBALOT.

MpumevaHne. HeonpepeneHHOCTb M3MEPEHWUIN, BHOCMMAA U3MEPUTENbHbIMU TpaHchOopmaTopamm
(NpKn MX HaNMUMK), MOXKET OKa3aTb CYLLECTBEHHOE BAUSHME NPU PacYeTax HECUMMETPUM HANPAKEHWUN.

5.7.4. ObbeanHeHNe pe3ynbTaToB U3MEPEHUIA
Ob6beamHeHWe pesynbTaToB M3MEPEHUI NPOBOAAT B COOTBETCTBUN € 4.4 1 4.5,



5.8. TapMOHUWKM HanpaXKeHuA

5.8.1. MeTopg namepeHui

Knacc A

MN3mepeHuna rapmMoHMUK HaNPsAXKEHUA NO Knaccy A NpoBoAAT B COOTBETCTBMU € TpeboBaHuamu &IOCT
30804.4.7&, knacc |, Ha OCHOBHbIX MHTepBanax BpemeHun (10/12 nepuoaos) 6e3 NPOMENKYTKOB Mexay
WMHTepBanamu. B KauyecTBe pe3ynbTaToB M3MEPEHWUIN HA OCHOBHbIX MHTEPBA/MIAX BPEMEHWU AO/KHbI ObITb

NPMMeHEHbI FAPMOHMYECKUe noarpynnol USg,h no &rOCT 30804.4.7&.

MpumeyaHua

1. B HeKOTOpbIX cAy4yasx MOryT ObiTb Hosiee NpeanoyTUTENbHbI APYyrMe MeToAbl, Hanpumep
NPUMEHEHME aHaI0roBbIX CPEACTB U3MEPEHMUIA M YacTOTHOro NpeobpasoBaHus curHanos (cm. [7]).

2. CBepeHUs 06 M3MepeHUsax rapMOHMK TOKa NpuBeaeHbl B MpunoxkeHuun A, noapaszaen A.6.

MpoBOAAT M3MEPEHMA TAPMOHUK HaNpaAXeHUa He meHee 50-ro nopaaka.
Mpn HeobxoAMMOCTN pacyeToB KoapPpuLMeHTOB McKarkeHui (cm. &TOCT 30804.4.7&) onpeaenstot

CYMMapHbI KO3GOUUMEHT rapMOHUYECKUX NOATPYNN THDSY no &rOCT 30804.4.7, nogpasgen 3.3&.

Knacc S

N3mepeHuna rapmMOHUK HanpsaxKeHua No Kaaccy S npoBoAAT B COOTBETCTBUM € TpeboBaHuamu &IOCT
30804.4.7&, Kknacc Il, Ha OCHOBHbIX WHTepBanax spemeHun (10/12 nepuopgos). MNponyckn WHTEPBaNoOB
ponyckatotea (cm. 4.5 Hactoswero craHgapTta). B KayecTBe pesynbTaToB WM3MEPEHWUIM Ha OCHOBHbIX

MHTEepBasiaX BpeMeHU U3roTOBUTE/Ib CHU ponxeH YCTaHOBUTb NPUMEHEHNE NAPMOHNYECKUX Tpynn U g,h nnn

rapMoOHWYEeCKMX NoAarpynn U sg,h” &0OCT 30804.4.7&.

MpoBogAT n3mepeHnA rapMoHUK HaNpAaXXeHna He meHee 40-ro nopsaaka.
MpumeyaHne. B [8] n &FOCT 13109&, pernameHTMpyOWMX HOpMbl K3, yCTaHOB/AEHO M3mepeHue
rapMoHUK HanpaxeHuna 0o 40 nopAaaka.

Mpn HeobxoAMMOCTU pacyeToB KoapPpuuMeHTOB McKarkeHu (cm. &TOCT 30804.4.7&) onpeaenstoT

CYMMapHbIi  Ko3pduumeHT rapmoHuueckux coctasnstowmx 1HD,, ecam nposopst usmepenus
rapPMOHMYECKMX Tpynn Ug,h, M CYMMapHbIi KO3POULMEHT rapMOHMYECKMX MOArpynn THDSY, ecnm

NPOBOAAT M3MEPEHUA FAPMOHUYECKUX NOArpynn Usg,h (cm. &FOCT 30804.4.7&, noapasaen 3.3).

Knacc B

MeToga namepeHunii rapMoHUK HanpsaxKeHMA ycTaHasamMBaeT narotosumtenb CU.

5.8.2. HeonpeneneHHOCTb U3MepeHuii U arMana3oH U3MepeHui

Knacc A

MaKcuMmabHaa HeonpeaeneHHOCTb U3MePEHNIn AoKHa bbiTb B cooTBeTcTBMM ¢ &TOCT 30804.4.7&,
Knacc |. [uanasoH uamepeHnn gomkeH 6biTb oT 10% g0 200% 3HAYEHWUs YPOBHS 3/1EKTPOMArHUTHOM
COBMECTMMOCTM 06CTaHOBKM Knacca 3 no [9].

Knacc S
MaKcmanbHasa HeonpeaeneHHOCTb U3MEPEHUIA A0MKHA B ABA pPa3a MNPEBbILATb YCTAHOBEHHYIO B
&MOCT 30804.4.7&, knacc Il. MNMpumeHeHWEe HU3KOYACTOTHOrO GUAbTPA, MCKAKOYAOWEro napasuTHoe

HaN0XeHWe CNeKTPOB, C WMPUHOM NOAOCkl MPONYCKaHMA Ha ypoBHe 3 4B, paBHOM WKMPUHE NONOChl YacToT
N3MepeHuin, n ociabiieHnem BHe Nonockl nponyckaHusa 6onee 50 ab, kak ycraHosneHo B &TOCT 30804.4.7,
nogpasaen 5.3&, He ABnseTca obAsaTenbHbIM. TpeboBaHWE K JONYCTUMOMY OTK/IOHEHUIO AJUTENBHOCTU
WMHTEpPBaNa BPEMEHU MEXKAY HA4Ya/I0M NepBOro oTcyeTa ANCKPETU3MPOBAHHOIO CUrHaMa U Havyanom M + 1
oTcyeTa (M - uncno otcyetos) He 6onee 0,03%, Kak ycTaHosneHo B &FOCT 30804.4.7, noanyHKT 4.4.1&, He
ABnAeTcA 06s3aTeIbHbIM.

TpeboBaHMe K MaKCMMaAbHOM HeonpeaeneHHOCTU U3MEPEHUN A0KHO ObiTb BbINO/IHEHO B 06/1aCTH
3HAYEHWUI BAMAIOLLNX BEIMYUH, YCTAHOBAEHHOM B 6.1. [lInana3oH nsmepeHunii gonaxeH 6oitb ot 10% o 100%
3HAYeHMA YPOBHA 3NEKTPOMArHUTHOM COBMECTMMOCTU 06CTaHOBKM Knacca 3 no [9].

Knacc B

HeonpeneneHHOCTb M3MepPeHU W  AMana3oH WM3MEpEeHWI ycTaHaBauBaeT wusrotosutens CU.
&WU3rotoButenb CU ycTaHaBAMBaET MeTO, pacyeTa HeonpeaeNeHHOCTU U3MepPeHNn.&



5.8.3. OueHKa pe3y/ibTaToB U3MepPEeHUi

TpeboBaHMA B HacTOALWEM CTaHAAPTE HE YCTaHOB/IEHbI.

5.8.4. 0bbeauHeHne pe3ybTaToB U3SMEPEHUN

ObbeanHeHne pesy/ibTaToB U3MEpPEHUIn MPOBOAAT B COOTBETCTBUM € 4.4 1 4.5,

5.9. UHTeprapMoHUKKN HanpAaXeHnA

5.9.1. MeToA M3mepeHuit

Knacc A

MN3mepeHna WMHTEePrapMOHUK HanpaXeHua nNpoBoAAT B COOTBETCTBUMM C TpebosaHuamu &IMOCT
30804.4.7&, Knacc |, Ha OCHOBHbIX MHTepBanax BpemeHu (10/12 nepuopos) 6e3 MPOMENKYTKOB MeMKay
WUHTepBanamu. B KauyecTBe pe3ynbTaToOB M3MEPEHWUIN HA OCHOBHbIX MHTEPBA/MIAX BPEMEHW AO/KHbI ObITb

NPMMeHEeHbl MHTePrapMoHUYECKNe LEeHTPUPOBAHHbIE NOArPYNnbl Uisgh no &rOCT 30804.4.7&.

MpumeyaHue. CeBegeHUs 06 M3MEPEHUM MHTEPrapMOHMK TOKa npuBedeHbl B [MpunoxeHun A,
noapasgen A.6.

MpoBoAAT U3MEPEHNA MHTEPTAPMOHUK He meHee 50 nopAaaka.

Knaccbi Su B

MeTog nsmepeHunii yctaHasaneaeT usrotosutens CU.

5.9.2. HeonpeaeneHHOCTb USMepeHUii U gManasoH U3MepeHui

Knacc A

MaKcumasibHas HeonpeaeneHHOCTb U3MepPeHUn AoMKHA 6biTb B cooTBeTcTBMM ¢ &TOCT 30804.4.7&,
knacc |. [manasoH mamepeHnin pgomkeH 6biTb oT 10% no0 200% 3HAYEHWUA YPOBHA 31EKTPOMATHUTHOWM
COBMECTMMOCTN 0bcTaHOBKM Knacca 3 no [9].

Knaccbl Su B

HeonpeaeneHHoCTb WM3MepeHW UM  AuanasoH WM3MepeHui YycTaHasavBaeT wu3rotosutens CU.
&WU3rotoButenb CU ycTaHaBAMBaET MeTo, pacyeTa HeonpeaeNeHHOCTU U3MepeHnin.&

5.9.3. OueHKa pe3ybTaToB U3MEepPEHUN

TpeboBaHMA B HACTOALWEM CTaHAAPTE HE YCTAaHOB/EHDI.

5.9.4. O6beanHeHMe pesyibTaToB U3MEPEHUIA

Ob6beamHeHWe pesybTaToB U3MEPEHUI NPOBOAAT B COOTBETCTBUN € 4.4 1 4.5,

5.10. Hanpa*KeHnA CUrHaNoB B INEKTPUYECKMX CeTAX

5.10.1. MeTog namepeHui

Knacc A

MeToa, M3MepeHU, YCTaHOB/IEHHbIW B HACTOALLEM CTaHAAPTE, NPUMEHAIOT A4 CUFHANOB YacTOTOM
HuxKe 3 Kl'u. Onsa curdanos yactoton oT 3 Kl'y, &40 30 MIMu& npMMeHAIOT MeTod U3MepPeHNI, YCTaHOBNEHHbI
B [10].

MeTog M3mepeHuin B COOTBETCTBMM C HACTOALLMM CTaHAAPTOM NPUMEHAIOT 415 ONpeseneHns ypoBHel
HanpAXXeHna NHGOPMALMOHHbBIX CUFHANOB NPWU U3BECTHOM HECyLLEel YacToTe.

MpumeyvaHue. Uenbio AaHHOrO meToga ABAAETCA U3MEPEHME MAaKCMMasibHOrO YPOBHA HAMNPSAXKeHUsA
CUTHANO0B, HO He BblsiBAieHWe NPobaeM, CBA3AHHbIX C Nepeaayeit CUrHa 0B No 31EKTPUYECKMM CETAM.

M3mepeHMe HanpAXKeHWs CUrHanoB, nNepefaBaeMblX MO  3/NEKTPUYECKMM  CETAM, AOJIXKHO
OCHOBbIBATLCA:

- Ha M3MEepeHUU cpefHEeKBaAPaTUYECKOro 3HAYEHWUA HAMNPSAXKEHMA Ha COOTBETCTBYIOLLEN 4acToTe
MHTEPrapMOHUKM, NPOBEAEHHOM Ha OCHOBHOM WHTepBasie BpemeHu (10/12 nepunoaos);

- Ha onpeaefneHun CcpeaHEKBALPATUYECKOTO 3HAYeHWA pe3ynbTaToB M3MEPEHW Ha OCHOBHOM
WHTEepBase BPeMEeHW YeTblpex CpefHEeKBaLPaTUYECKUX 3HAYEHUN UHTEPrapMOHUYECKUX HaNpAXKEeHW Ha
6AvKalwmx 4Yactotax. Hanpumep, MHOOPMAUMOHHbLIA curHan uYactoton 316,67 Ty B cucteme
aneKkTpocHabkeHma 50 Tu [o/KeH OblTb  anMpPOKCMMUPOBAH CpefHEKBaAPaATUYHbIM  3HAYEHUEM
MHTEPrapMOHUYECKMX HanpaxeHui Ha yactotax 310, 315, 320 u 325 U, M3MepeHHbIX Ha OCHOBHOM
nHTepsane spemenun 10 nepnoaos.

MepBblt MeTOL, U3MEPEHUI NPeanoYTUTENEH, ECIM M3BECTHOE 3HAYEHMEe YacToTbl CUrHaNa ABAAeTcA
KpaTHbIM 3Ha4yeHWto, O0OpPaTHOMY OCHOBHOMY MWHTepBajsy W3mepeHua. BTopoit meTon wu3amepeHui
npeanoYTUTENEH, €C/IN YAaCTOTa CUTHANA He ABAAETCA KPaTHOM 3HAYeHUo, 06paTHOMY OCHOBHOMY UHTEpBaNy
n3mepeHus.



Mpu npoBeaeHUN U3MEPEHUIN c/ieayeT BblibpaTb MOPOroBoe 3HaYeHUe HanpsiKEHUs CUTHa/IOB Bbille
0,3% U, , @ TaKXXe AIMTeNbHOCTb BpeMeHU 3anucu He bonee 120 c.
din

Hauyano nepegaun MHOOPMALMOHHBIX CUTHANOB OOHAPYXXMBAKOT, KOrAa W3MepeHHOoe 3HayeHue
WHTEPrapMOHMK HaMpaAXeHUs NpeBbICUT MOPOroBOE 3HAYEeHME HaNnpsAXKeHUA CUrHanos. M3mepeHHble
3HAYEeHUA PErUCTPUPYIOT B TEYEHME Nepuoaa BPeEMEHU, onpeaesieHHOro Nob3oBaTenem, A1a Toro, 4Tobbl
NoAYy4YNTb MaKCUMa/IbHOE 3HAYEeHME HANPAXKEHUA CUTHA/OB.

KnaccbilSun B

MeToa nsmepeHuit yctaHaBanBeaeT nsrotosmtens CU.

5.10.2. HeonpeaeneHHOCTb U3MEPEHUIN N AMANA30H UIMEPEHUI

Ona knacca A

Anana3oH nsmepeHnii AomxeH bbiTb ot 0% Udin 40 He meHee 15% Udin.

Ons HanpaxeHUn MHOGOPMAULMOHHBLIX CUrHanoB B npegenax 3% - 15% Udin HeonpeaeneHHOCTb
M3MepeHWI He A0/KHA NpPeBbiWwaTth +/- 5% n3mepeHHOro 3HadeHua. Jaa HanpaXKeHNn MHPOPMaLMOHHDbIX

curHanos B npegenax 1% - 3% Udin HeonpeaeneHHOCTb U3MEPEHUI He A0NXHa npesbiwaTth +/- 0,15%

N3MEPEHHOro 3HayeHuA. [Ns HanpsaKeHnit MHPOPMALMOHHbLIX CUTHANoOB MeHee 1% Udin TpeboBaHuA K

HeonpeaeNeHHOCTN U3MEPEHMI B HACTOALLLEM CTaHAAPTE HE YCTAHOBAEHbI.

Knaccei Su B

TpeboBaHMA K HeonpegeneHHOCTM USMEPEHUI U AMana30oH U3MePEHU YCTaHABAMBAET U3rOTOBUTENb
CU. &U3roTtosuTtenb CU yctaHaBnMBaeT MeTOA pacyeTa HeonpeaeeHHOCTN N3MEPEHUI.&

5.10.3. OueHKa pe3y/bTaToB U3MEPEHUI

TpeboBaHMA B HACTOAWEM CTaHAAPTE HE YCTAaHOB/EHDI.

5.10.4. O6beanHeHWe pe3ynbTaToB U3MEPEHNI

Ob6beamHeHne pesynbTaToB U3MEPEHUI HE MPOBOSAT.

5.11. BbIicTpble U3MEHEHUA HaNpPAXKeHnA

CBefeHus 06 OCHOBHbIX NapameTpax bbICTPbIX U3SMEHEHWUIN HAMNPAXKEHUA NpuBeaeHbl B NPUIOKEHUN
A, nogpasgen A.5. Kpome Ttoro, B &FOCT 30804.3.3& u &FOCT 30804.3.11& npuBegeHbl cBepeHus,
Kacallinmeca Harpy3ok B HW3KOBOJ/IbTHbIX pacrnpefenuTeNibHbIX 3/IEKTPUYECKUX CETAX, Bbi3blBAOLLUX
ObICTPblE USMEHEHMA HaNPAXKEHUA.

5.12. U3mepeHna oTpULLATENbHOTO U NONOXKUTENBHOTO OTKIOHEHWUI HAaMNPAXKEHNS

5.12.1. MeTog namepeHuit

Knacc A

[lna onpeaeneHuns oTpuLATEIbHOTO U MOJIOMKUTE/IbHOTO OTKNIOHEHWIN HaNpPAXKeHs, % Udin , U3MepAoT

cpeAHeKBaapaTMYecKMe 3HaYeHUA HanpaKeHus Urms—ZOOms Ha OCHOBHbIX WHTepBanax BpemeHun (10/12
nepuonos).

3HaueHus OTPULATENbHOTO OTKNOHeHMA Hanpskenna U, o . . 1 nonomutensHoro oTknoHeHus

HanpAaxXeHuna U rms—over.i B i-M OCHOBHOM MHTepBasie BpeMeHU onpeaenarT C UICNO/1b30BaHNEM Bblpa)i-(EHMﬁ
(4.A), (4.B), (5.A), (5.B).
Ona onpepeneHna 3Ha4YeHNA OTPULATENIbHOTO OTKIOHEHNA HaNPAXKeHUA B i-M OCHOBHOM nHTEpPBANe

spemern U o . i npumensioT cneaytowee npasuno:

>U

rms—200ms, i din #

o U

ecn U =Ug,, (4.A)

rms—under i

ecm U i < Udin ,TO U rms—under i = U rms—200ms, i (4'B)

rms—200ms,
roe U rms—200ms,i " pe3yabTaT USMepeHna HanpAaxeHnAa B I-Mm OCHOBHOM UHTEPBaAie BPEMEHMN.
,El,nﬂ onpegeneHnA 3Ha4eHMNA NONOKNTENNIbHOITO OTKZIOHEHNA HanpAXeHnA B i-M OCHOBHOM MHTepBane

spemern U, o .. npumeHsioT creaytowee npasuo:



ecm U < Udin , 1O U rms—over,i = Udin ’ (S'A)

rms—200ms, i
ecnm U rms—200ms, i 2 Udin » TO U rms—under i = U rms—200ms,i * (S'B)

MpumeyaHne. B oaHodasHbIX cUCTEMAX INEKTPOCHAOKEHUS BO3MOXHO e4MHCTBEHHOE 3HayeHue
OLLEHKW OTK/JIOHEHWUS HaMpPsAMKEHUA MPU KaKAOM i-M MHTEpBasie BPEMEHU W3mepeHuit. B TpexdasHbix
TPEXMPOBOAHbIX CUCTEMAX SNEKTPOCHAOXKEHMS BO3MOXHbI TPU 3HAYEHUS A1 KaXKA0ro MHTEPBaia BPEMEHMU,
B TpexdasHbIX YETbIPEXNPOBOAHbIX CUCTEMAX - LUECTb 3HAUYEHUA.

Knaccbl Su B

TpeboBaHMA B HacTOALWEM CTaHAAPTE HE YCTaHOB/EHbI.

5.12.2. HeonpeneneHHOCTb U3MEPEHUIN N AMANA30H U3MEPEHU

B cooTtBeTcTBUM € 5.2.2.

5.12.3. O6beanHeHWe pe3ybTaToB U3MEPEHUIN

ObveanHeHme pesyibTaToB U3MEPEHUIn MPOBOAAT B COOTBETCTBUM € 4.4 1 4.5.

3HayeHue OTPULLATE/NBHOIO OTK/IOHEHUNA HaNpAXeHWNA Ha O61:ep,VIHEHHOM MHTepBa/sie BpemeHn Uunder

, % Udin , onpezensaoT no dopmyne

n
U 2
rms—under i
i=1

Udin - n

under — ’ (6)
Udin

rae n - 4Ynmcno OCHOBHbIX UHTEPBA/ZIOB BPEMEHU B O6'beAMHEHHOM nHTEpBane.

3HayeHMe NONOXKNTENIbHOIO OTK/IOHEHNA HanpAaXeHnAa Ha O6'be,CI,VIHEHHOM MHTEpPBAaJsie BpeMeHU Uover

, % Udin , onpeaenatoT no popmyne

n
2 Ui o

rms—over, i
i=1

n
over —
U din

_Udin

-(7)

MpumeyaHue. OTpuuatencHoe n nonoXxuteabHoe OTKZIOHEeHUA HanpAaxeHuA ABNAKOTCA
NONOXUTENIbHbIMU BENTUYHNHAMMN.

Knaccbl Su B

TpeboBaHMA B HACTOALWEM CTaHAAPTE HE YCTAaHOB/EHDI.

&5.13. YcTaHOBMBLUEECA OTK/IOHEHWE HAMPSAXKEHWUS B CUCTEMAX 3/IEKTPOCHAbXKeHMa YacToTom 50 Iy,

5.13.1. MeTog namepeHui

Knaccbl An S

MpoBOAAT W3MepeHMEe CpPeaHEKBAAPATUYECKOrO 3HAYEHUA HAMPAKEHUs OCHOBHOM 4acToTbl B
cootsetctBun ¢ TOCT 13109, npunoxkeHue b, nogpasgen b.1.1, npu OCHOBHOM WHTepBane BpemMeHwu
namepeHuit 10 neprmoaos.

Knacc B

MpoBOAAT M3MepeHMe CpefHEeKBALPATUUYECKOr0 3HAYEHMA HAMNPAXKEHWUA NPU UHTEepBale BPEMEHMU
NU3MepeHUs, yCcTaHaBAMBaeMoOM m3rotosutenem CU.

5.13.2. HeonpeaeneHHOCTb U3MEPEHNI N ANAMNA30H N3MEPEHWA



Knacc A
HeonpeaeneHHOCTb U3MepeHuin cpeaHeKBaApPaTUYECKOro 3HaYEHNA HaNPSXKEHNST OCHOBHOM YacToTbl
B 061aCTU 3HAYEHWNI BAMAIOLLMX BEJIMYUH U NMPU BbINOJIHEHUM TPEOOBAHWUI, YCTAHOB/EHHbIX B 6.1, He A0/IXKHA

npesbiwarth +/- 0,2% U .
Knacc S

HeonpeneneHHOCTb U3MepPEHUI CpeHEKBALPATUYECKOTO 3HAYEHUA HAMNPAXKEHNA OCHOBHOM 4acTOTbl
B 0671aCTM 3HAYEHUI BAUAIOLLUX BETMYMH U MPU BbINOJHEHMUM TPEBOBaHUIA, YCTAaHOB/IEHHbIX B 6.1, He fONKHa
npesblwaTb +/- 0,5% Udin .

Knacc B xapaKkTepucTuK npouecca usmepeHusa

TpeboBaHMA B HacTOALEM CTaHAAPTE HE YCTaHOB/IEHbI.

5.13.3. O6beauHeHMEe pe3yibTaToB U3MEPEHUIN

Knaccbl An S

Mcnonb3ytoT anroputm o6veamMHeEHNA pe3ynbTaToB n3amepeHnit no 4.5 npm obbegMHEHHOM MHTEpBane
BpeMeHn u3mepeHuit 1 MUH. 3HayeHMe YCTAHOBMBLUEroCA OTK/JAOHEHWA HAMNPAXKEHWA BbIYUCAAIOT B
cootBetcTBUM ¢ FOCT 13109, npunoxeHue b, nyHKT 6.1.3.

Knacc B

3HayeHMe YCTAaHOBMBLUErocA OTKJAOHEHWA HanpAXeHua BbluMcnAlT B cootsetcteum ¢ NTOCT 13109,
npunoxkeHue b, nyHKT 6.1.3.&

6. O6nacTb 3HaYEHWNI BAUAIOLLMX BEIUUYUH U NOATBEPKAEHNE
BbIMONHEHNA TPEeBOBaHUI NPU HEN3MEHAIOLLMXCA CUTHaANaxX

6.1. O6/1aCcTb 3HAYEHUI BAUAIOLWMX BEINYUH

BosgeicTene Bo3MyLLEHUI (BAUSAIOWMX BEIMYMH) HA BXOAHOMN 3N1EKTPUUYECKUIM CUTHAT MOXKET OKas3aTb
HebnaronpuATHOE BAMAHME MPU U3MEPEHUM KOHKPEeTHoro nokasatens K3. Hanpumep, Ha pesynbTaThbl
U3MEPEHUN HECUMMETPUU HAMPAXKEHUN MoryT HebsaronpuaTHO BO34ENCTBOBATb rapMOHUYECKUue
NCKa*KeHMA BXOAHOrO CUrHana.

HeonpeaeneHHOCTb M3MePEHUI NoKasaTena K3 AonKHa HaxoguTbcA B Npeaenax, yCTaHOBAEHHbIX B
pasgene 5, ecnn 3HayeHUsA BCex APYrUX nokasaTenei KD Haxomatcs B npeaenax U3MEHEeHUI BAUAIOLLMX
BE/IMYMH, YCTAaHOBNEHHbIX B Tabaumue 1.



O6nacTb 3HayeHuM BANAOWNX BETNUYUNH

MyHKT
MNokasatens K3 . .
HacTosLLero Knacc O61acTb 3HAYEHWNI BAMAIOLLEN BEIMYNHDI
(n3mepsemas BenmunHa)
CTaHpapTa
YacTorTa 5.1 A 42,5-57,5/51-69 Ty,
S 42,5-57,5/51-69 Ty
B 42,5-57,5/51-69 Iy
3HayeHMe HanparKeHuA 5.2 A (10 - 200)% Udin
3 (10-150)% U,
B (10-150)% U,
KpaTKoBpemeHHasa o3a 5.3 A 0-20
dnnkepa
S 0-10
B He npumeHnsatoT
MpoBasnbl U BbIOPOCHI 54 A He npumeHsatoT
HanpsaXKeHus
S He npumeHnsatoT
B He npumeHnsatoT
MpepbiBaHNA HaNpPAXeHUA 5.5 A He npumeHnatoT
S He npumeHnsatoT

Tabnuua 1



He npumeHsatoT

HecummeTpus HanpsxKeHuN

5.7

KoaddnumneHT HecummeTpun HanpsaxKeHui no
obpaTtHo nocnegosaTenbHocTy 0% - 10%
KoaddnumneHT HecummeTpun HanpsaxKeHui no
HyneBol nocnegosatensHocTn 0% - 10%

KoadpuumeHT HeCcMMMETPUM HanpaXKeHU no
obpatHon nocneposaTenbHocT 0% - 10%

YcTaHaBamnBaeTca nsrotosutenem CU

FapMOHUKK HanpAXeHuA

5.8

YaBoeHHble 3HaYeHuUn, yCTaHOBAEHHbIe B [9]
ANA Knacca 3 3/1eKTPOMarHUTHo o6CTaHOBKM (B
YacTu HanNPAXKeHU rapMmoHUIYECKNX
COCTaBAALWMX U KoadPULMeHTa UCKarKeHUA
CMHYCOMAANbHOCTM KPUBOW HaNpAXKeHUs)

YABOEHHble 3HaYeHUA, yCTaHOB/EHHble B [9)]
ANnA Knacca 3 sneKTPOMarHUTHOM 06cTaHOBKM (B
YacTW HaNPAXKEHU rapMOHUYECKNX
COCTaBAAOWMX U KO3PPULMEHTa UCKAXKEHMUA
CMHYCOMAANbHOCTM KPUBOM HaNpAXKEHUS)

YABOEHHble 3HaYeHuA, yCTaHoBAeHHble B [9]
A5 Knacca 3 3/1eKTPOMarHUTHoM o6CTaHOBKM (B
YyacTu HanpAXKeHU rapMoOHNYECKUX
COCTaBAALWMX N KO3 dULMEHTA UCKAXKEHMA
CUHYCONAANBbHOCTU KPUBOM HaNpAMKeHUs)

MHTeprapmoHmMKn
HanpsaXKeHus

5.9

YaBoeHHble 3HaYeHuUsn, yCTaHOBAEHHbIe B [9]
ANA Knacca 3 a3N1eKTPOMarHMTHOM 06CTaHOBKM

YABOEeHHble 3HaYeHuWA, yCTaHoBAEeHHble B [9]
ANA Knacca 3 3N1eKTPOMarHUTHol 06cTaHOBKM




B YaBoeHHble 3HaYeHuUsn, yCTaHOBAEHHbIe B [9]
ANA Knacca 3 3N1eKTPOMarHMTHOM 06CTaHOBKM
MHd)OpMBLI,MOHHbIeVCMI'Haan 5.10 A 0% - 15% Udin
B 3/1IEKTPUYECKON ceTH
S 0%-15% U,
B 0% - 15% U,
OTtpuuaTtensbHble/nonoxure 5.12 A He npumeHsatoT
JbHblEe OTK/AIOHEHMUS
HanpsKeHus S He npumeHnsaoT
B He npumeHnsatoT
&MuKpoceKkyHaHble A MNMnkoBoe 3Ha4YeHne 6 KB
MMMYAbCHble NOMEeXU& (CM.
Takxe [8]) S HeT TpeboBaHuii
B HeT TpeboBaHui
&HaHoceKyHAHble A MNMukosoe 3HayeHne 4 KB
UMMNY/IbCHblE MOMEXN&
S Het TpeboBaHuin
B HeT TpeboBaHui
MpumeyaHune. [Mpu yctaHoBAeHMU TpeboBaHuit K CU no obecneyeHuto 6esonacHoct, IMC wu
YCTOMUYMBOCTU K KIMMATUYECKMM BO3AENCTBMAM YyUMUTbIBAtOT TpeboBaHuma [1].

OTKNOHEHMA pe3ynbTaTOB M3MepPeHUI NoKasatener K3 npu Bosaericteumn Ha CU curHanos B 061acTu 3HaUYEHUI BAUAIOLWMX BEANYUH AOMKHbI 6bITh B
npeaenax MakCMManbHOM HeonpeaeneHHoCTN nsmepeHuit. MoepexgeHns CU npm aTom L0NXKHbI OTCYTCTBOBATD.

Ecnn napameTpbl M3MepPSAEMbIX CUTHANOB MPeBbIWAaoT ANanasoH uamepeHuii CU, To NpyM M3MEHEHUAX MapaMeTpPoB A0 NpeaesbHbIX 3HaYeHUn obnacTm
BAUAIOLMNX BE/IMYMH BKAOYMTENIBHO Ha MOHMTOpe CU Ao/KHO ObiTh YKa3aHO COCTOAHWE neperpysku. JaHHoe TpeboBaHWE He MPUMEHAIOT NPU BO3AENCTBUM
nepexoaHbIX MPOLLECCOB HAMPAXKEHMUS.

BosgaelictBne Ha CU &MUKPOCEKYHAHbBIX MUMMYJ/IbCHBIX MOMEX 60/bLLOM SHEPTUU U HAHOCEKYHAHbIX MMMY/IbCHbIX MOMEX& He A0/KHO OKa3blBaTb BAUAHMUSA



Ha pe3yabTaTbl U3AMEPEHUI NoCAe OKOHYAHMUA Nomex. [pu noaTBepKAeHUN TpeboBaHUIA K HeonpeaeIeHHOCTU U3MEPEHUIA NepexoaHble NPOLECChl HanpPAXKeHUA
NoZatoT Ha u3mepuTesbHble 3axkMMbl CU, a He Ha 3aXKMMbl 3NEKTPOMMUTAHMA.

6.2. NMoaTBep:KAeHNE BbIMOAHEHUA TPEBOBAHWI NPU HEM3MEHSIOLLIUXCA CUTHaNax

Mpu npoBegeHMM UcnbiTaHWt CU, yKasaHHbIX B HacToAlleM pasgene, LO/MKHO 6biTb NOATBEPKAEHO, YTO pesy/bTaTbl U3MEPEHUI HEU3MEHAIOLWMXCA
CUrHaNoB B 061aCTW 3HAYEHWUI BAUAIOWMX BE/IMYMH COOTBETCTBYIOT TPeBOBAHMAM K HEoNpeAeNeHHOCTU U3mepeHuid. MpoBeaeHne 3TUX UCMNbITaHWA HeobXo4MMO,
HO HeZOoCTaTOYHO AA MOATBEPKAEHWUA COOTBETCTBUA TPeboBaHMAM HACTOALWEro cTaHaapTta. YTobbl ybegutbes, YTO MeToabl M3MEPEeHWiA, YCTaHOBNEHHbIE B
pasgene 5, NpaBUNbHO peann3oBaHbl B KOHCTPYKUMK CU, cnegyeT NpoBoAWTb AONONHUTE/bHbIE UCMBITAHUA U/UAK NPOBEPKM.

MpumeyaHue. PeKomeHZaLmMM Mo AaHHOMY Bonpocy npuseaeHsbl B Mpunoxexun C.

Knaccbl An S

Ona Toro 4ytobbl NoATBEPAUTL, UTO paboTa CU Npn HEU3MEHAIOWMXCA U3SMEPAEMbIX CUTHANAX OCYLLECTBAAETCA NPaBUJIbHO, MPOBOAAT UCMbITAHMA, KakK
YKa3aHo HUKe.

MpumeyaHue. JaHHble UCNbITAHMA NPOBOAAT KaK TMNOBbIE.

MpoBepsAoT HeoNpeAeNeHHOCTb U3MEPEHUI KaXKao n3MmepAemoit BeAMYnHbI cneayowmum obpasom (cm. Tabanuy 2):

- BbIOMPALOT M3MepAEMYI0 BENUYMHY (Hanpumep, CpeaHEKBAAPAaTUYECKOE 3HAYEHNE HAMPSAXKEeHUs);

- NoAAEepPKMBasA BO BPEMS WUCMbITAHUA 3HAaYEHWUS BCEX BAMAIOWMX BEMYUH, KPOME NPOBEpPAEeMOl, B COOTBETCTBMM C YKasaHHbIMM B Tabauue 2, rpada
"Ycnosua ucnbiTaHuii 1", noaTBeprKAatoT, YTO HeonpenesieHHOCTb W3MepeHUl BblbpaHHOM BeAMYMHbI COOTBETCTBYET Kjaaccy A B MATU pPaBHOMEPHO
pacnpefeneHHbIX TOYKax AManas3oHa M3MepPEeHW, BKIOYasA BEPXHEE U HUXKHEE 3HAYeHUs;

- NOBTOPAIOT ONepaLmm UCMbITAHUIA, NOALEPKMBASA 3HAYEHUS BCEX BAUAIOLLMX BEIMYNH, KPOME NPOBEPAEMON, B COOTBETCTBMM C YKa3aHHbIMK B Tabauue 2,
rpada "Ycnosua ucnbitaHun 2";

- NOBTOPAIOT ONepaL MM UCMbITAHUIA, NOALEPKMBASA 3HAYEHUS BCEX BAUAIOLLMX BEIMYNH, KPOME NPOBEPAEMON, B COOTBETCTBMM C YKAa3aHHbIMK B Tabauue 2,
rpada "Ycnosua ucnbitaHmi 3",

Tabnuua 2

MoAaTBepKAEHNA BbINOAHEHWA TPEOOBAHWUI K HeoNpeaeNeHHOCTH
N3MepPEeHU NPU HEM3MEHHbIX CUTHaNax 4naa KnaccoB Au S

O6nacTb 3HaYeHU"
Bauvsaowasn

BeNNYNHa

Ycnosua ucnbitaunii 1 YcnoBua UcnbiTaHui 2 Ycnosua ucnbiTaHuii 3

YactoTa f +0,5Tn (f,,—D£0,5 'y (fn+1)x0,5T

nom —




3Ha4veHune Udin +1% OnpegenaeTca 3HaYeHnAMM Ao3bl | OnpegenaeTca 3HaYeHUAMM 403bl
HanpsaXKeHus dnnkepa, HeCUMMETPUU dnnkepa, HeCUMMETPUU
HaNPAXeHU, rApPMOHUK HaNPAKeHU, rApPMOHUK
HaNpPAXXeHUA N MHTEPrapMOHUK HaNpPAXeHUA N MHTEPrapMOHUK
HanpAXeHUs (CMm. HUKe) HanpAXeHUs (CMm. HUKe)
KpaTkoBpemeHHas P, <0,1 P, =1£0,1 P, =4%£0,1

no3a daukepa

3HauyeHune F’,St [OKHO BbITb

YCTaHOB/EHO NpX MOAYNALUM
MeaHApamu yactoTon 39
WU3MEHEHUWN B MUHYTY (cm. [5])

3HauyeHune F’,St [OKHO BbITb

YCTaHOB/EHO NpX MOoAYNALUM
meaHApamu yactoton 110
WU3MEHEHUMN B MUHYTY (cm. [5])

Hecummetpua | 1009 +/-0,5% U, 8o Bcex |®aza A: 73% U, ®asa A: 152% U,
HaNPSAXKEHWNI:
KaHanax. Bce ¢asosble yrabl |+/- 0,5 %, kaHan 1; +/-0,5%, KaHan 1;
120° (koapdpuumentsl | (a3, 8: 80% Uy, ®asa B: 140% U 4,
HECMMMETPUM HanpaKeHU
pv P - +/- 0,5%, KaHan 2; +/- 0,5 %, KaHan 2;
no obpaTHOW M HyneBoM
K. |®asac:87% Uy, ®asza C: 128% U g,
nocnepgosatenbHoctn K,
+/-0,5%, KaHan 2 +/- 0,5 %, KaHan 3
KO PaBHbI Hy/1I0) Yrabl cagura ¢as mexay Yrabl casura ¢as mexay
OCHOBHbIMM COCTaBASOLUMMU OCHOBHbIMM COCTaBASOLUMMU
mexdasHbIx HanpaxeHnin 120° meXdasHbIx HanpaxeHnin 120°
(3HayeHme K2 =5,05%, (3HayeHme K2 =4,95%,
snauenne K, =5,05%) snauenne K, =4,95%)
FapMOHUKHK 0% - 3% Udin 3-A rapmoHuMKa npm 0°, 7-a rapmoHuMKa npm 180°,
HanPAXKEHA (10 +/-3)% U gin; (10 +/-3)% U gin;

5-a rapmoHumKa npm 0°,
(5+/-3)% Ui

29-a rapmoHuKa npm 0°,
(5+/-3)% Ugp,

13-a rapmoHuKa npu 0°,
(5+/-3)% Uy,

25-a rapmoHuKa npm 0°,
(5+/-3)% Ugp,




MHTeprapmoHMKHn
HanpsaXKeHus

0% -0,5% U g,

(1+/-0,5)% Uy,
I'IpM 7,5fn0m

(1+/-0,5)% Uy,

npu 3’anom

MpumeyaHue. lMpu noATBEP)KAEHMU BbINOAHEHMA TpeboBaHMM

K HeonpeaeneHHOCTU W3MepPeHui

HanpAKeHun

3Ha4vyeHune Udin B HaCTOHU.I,El\;I Ta6nv|u,e 3aMEeHAT Ha 3Ha4YeHUE HaNpAXXeHNA, Bbl6paHHOI'O Aana nposeaneHMA NCNbITaHUN,




JONONHUTENBHO K YCIOBUAM UCMbITAaHUIA, TPpUBEAEHHbIM B Tabaimue 2, MOryT 6bITb NPUMEHEHbI Apyrue
ycnoBusa wmcnbiTaHM. MNpu 3TOM 3HayeHWA, BblOpaHHble O1A KaxKAOW BAMAIOLWEN Be/NYMHbI, LOMKHbI
HaxoAnTbcA B 061aCTN 3HAYEHWU I, YCTAHOBNEHHOM ANA STON BAUAIOLWLEN BENYUHDI.

MpumeyvaHua

1. PekomeHayetca BblbMpaTb A0S KaXAOro M3mepaemoro nokasaTtena K3 15 cepuit ycnosui
ucnbITaHu. Ona nokasateneit K3, umerowmx MHAMBUAYaNbHbIE M3MepPsAEMble NapameTpbl (Hanpumep, Ans
rnoKasaTtesisi, OTHOCALWEeroca K '"rapmMOHMKaM HanpsxKeHua'", KOTopbii MOXKeT BKA4YaTb 50 oTaenbHbIX
rapMoHMK), BbIBUPAOT OAMH NpeaCcTaBUTENbHbIN U3MepAEMbIi NapameTp.

2. HeKkoTopble M3 BAMAIOWMX BEMYMH MOTYT HE OKasblBaTb B/IMAHUSA HA 3HAYEHME U3MEepPSemMoro
nokasatens K3. [pyrue sauawolwme BeSMYMHbI, HAOBOPOT, MOryT OKas3blBaTb BAMSHME Ha 3HayeHue
M3MepAemMoro nokasaTens (Hanpumep, rapMOHUKM HAMPAKEHUs - Ha cpefHeKBagpaTUYecKkoe 3HauyeHue
HanpsaxeHusa). TpeboBaHMA K HeonpeneneHHOCTU U3MEepPEHUW AOMKHbI ObiTb MOATBEPXKAEHbI B 060MX
cayyasnx.

Knacc B
McnbiTaHna Ona NOATBEPKAEHMA BbIMONHEHMA TPebOBaHUN K HeonpeaeneHHOCTU U3MEPEHUN He
YCTQHOB/EHDI.

MpunoxeHue A
(cnpaBoyHoe)

WM3MEPEHWE MOKA3ATE/IEN KAYECTBA 3/TEKTPUYECKOW
3HEPIMA - BOMNPOCHLI N PEKOMEHOALUNN

A.1l. OCHOBHbIe MNONOXKEHUA

Hactosiuiee npuaoxeHuwe npeactasaseT coboli cnpaBoyYHOe AOMOJAHEHWE K HOPMATMBHOM 4acTu
CTaHAapTa.

CBefeHUs, OTHOCAWMECA K ODOWMM MOMOMKEHMAM W MNpouesypam W3MepeHUi nokasaTenen K3,
6€e30THOCMTENbHO K LLeIIM U3MEPEHUI, NPUBELEHbI B pa3genax:

A.2. Mepbl NpeaoCcToOpoOXKHOCTU Npu noakntoveHmnn CU;

A.3. NpeobpasoBatenu.

CnpaBoyHble maTepunasbl, OTHOCALLMECA K METOAaM U3MepeHUA NepexoiHblX NPOoLLEeCcCOB HanpaXeHus
M TOKa, ObICTPbIX M3MEHEHUN HaMpPAXKEHUA, TOKA, a TakKe obliMe cBefeHMA O MpoBanax HanpAXKeHUA
npueeneHbl B pasgenax:

A.4. NepexogHble NpoLeccbl HANPAXEHUA N TOKa;

A.5. BbiCcTpble U3MEHEHMA HaNpAXKeHUS;

A.6. Tok;

A.7. XapaKTepuUCTUKKN NpoBana HanpaxeHus.

A.2. Mepbl NpeaocTOpoOXHOCTU Npu noaxaodeHmnn CU

A.2.1. YcTaHoBKa CH

Mpu yctaHoBke CU pgonxkHbl 6bITb 0becneyeHbl 6e30MacHOCTb MCMbITAaTENs U APYroro nepcoHana,
LEeN0CTHOCTb 06Ccneayemoi cuctemMsl, a Takke 6esonacHoctb CU.

HecmoTpa Ha 710, 4tOo nogknatodeHne CU K cucTemMam 3/IEKTPOCHAbMKeHMA BO MHOTMX C/y4asx
NPOU3BOAAT MO BPEMEHHOI CXeMe U, cnepoBaTesibHo, 6e3 NnpuMeHeHNA cNocob0B MOHTaMXKa CTaLMOHAPHbIX
YCTaHOBOK, A0/IKHbI ObITb BbIMNOMHEHbI AeWCTBYIOWME TpeboBaHMA 6€30NaCHOCTM U NpaBUaa TEXHUYECKOM
aKcnayaTaumu. JeicTeytowme TpeboBaHWA 6€30MacHOCTU U NpaBuIa TEXHUYECKOM SKCNayaTaLmMm AOMKHbI
UMeTb MPUOPUTET HAZ MepamMmn NPeaOoCTOPOXKHOCTU, NPUBEAEHHBIMU B HACcTOALLLEM pasaene.

A.2.2. dneKkTpUyeckue coenMHUTENN NPU NPOBELEHNM UCMbITAHWUI

A.2.2.1. MogKntoueHne 3NeKTPUIECKUX coegnuHUTeNen

Ons obecneyeHns 6esonacHoOCTM npumeHstoT [11], ycTaHaBauBatowuii TpeboBaHmna K 6e3onacHOCTH



3NeKTpuYeckoro obopyaoBaHuUs gasa U3MepPeHUn, ynpasaeHua n 1abopaTopHOro NpUMeHeHUs.

MogKNtoYeHNe 31EKTPUYECKUX COeaUHUTENEN B PacnpeseMTeNbHbIX WUTAaxX U WKadax BbINOAHAOT
TaK, YTOObl HEe HAPYLWMWTb YCTAHOB/IEHHbIN MOPALOK UX UCMONb30BaHUA. [BEPU, KPbIWKK, NAHENN LUTOB U
WKadoB A0NKHbI BbITb B paboyem MONOMKEHMM (T.e. 3aKPbITbIMM, YCTaHOBAEHHBIMWU C MOJIHbIM Habopom
BMHTOB M T.4.). Ecam npu npoBeseHMW U3MEPEHWIt MaHenM OCTaloTCA OTKPbITbIMM, AO/KHbI ObITb
npeaycMoTpeHbl Mepbl OrPaHNUYEeHNA A0CTyNa B 30HY U3IMEPEHUI U mepbl A4na nHdopmauum apyrmx amy, ob
ycTaHoBAeHHbIX CU 1 opraHM3aummn, OTBETCTBEHHOM 3a NpoBeAeHNE U3MEPEHWIA.

Mpu unamepeHun nokasateneir K3 pekomeHayetca, ytobbl CU B OONbLIMHCTBE CayyYaeB Obino
NOAK/IHYEHO B TOUKE 0b6c/ieayemMoit cucTembl, crneuyanbHo npegHasHauYeHHON Ana USMepPEHUA.

JNeKTpUYeCKNne CcoeauHUTeNM U MNpoBOAa [AO0/MKHbl  ObiTb  yAaneHbl OT HEWU30/JMPOBAHHbIX
NPOBOAHUKOB, OCTPbIX NPEAMETOB, MCTOYHMKOB HM3KOYACTOTHbIX M BbICOKOYACTOTHbIX 3/IEKTPOMArHUTHbIX
nonemn n Apyrux HebnaronpuUATHbIX BHELHUX BO3AENCTBUN. [0 BO3MOMKHOCTM MUX MONOKEHUE AONKHO BbITb
3apMKCUPOBAHO ANA UCKAOYEHMA CIY4alMHOTO pasbeAnUHEHUS.

A.2.2.2. MpoBoga ANA NOAKAOYEHNA U3MEPAEMbIX HAaNPAXKeHNH

C uenbto nosbileHNA 6e30NacHOCTU BO3MOMKHO UCMO/b30BaHME NpeaoXpaHUTENs B USMEPUTEIbHOM
uenun Hanps:eHua. Usrotoeutens CU pgonkeH onpesenvTb napamMeTpbl npegoxpaHuTens (TOK, Bpems
cpabaTbiBaHMA U A4p.), YTOObI 3aWMTUTb U3MEPUTENbHBIM NPOBOA OT Nneperpysku. Kpome Toro, napamerpbl
npeaoxpaHUTens AOJIKHbI OblTb COr/acoBaHbl C BO3MOMKHbIMM TOKOBbIMM Meperpyskamm B TOYKE ero
NOAK/OYEHWNA NPU HEMCNPABHOCTAX B CUCTEMAX 3/1EKTPOCHAOKEHUS.

MpoBoAa ANA NOAKAIOYEHUA U3MEPAEMbIX HaNpPsKEeHUNW He [O0MXKHbl ObiTb CKPyYeHbl C NPOBOAAMM
obcnegyemoit cuctemobl. He ponyckaetca npucoeguMHeHMe MPOBOAOB ANA MOAKAOYMEHUS U3MepPSeMblX
HanpPAXXeHWN K pa3bemam BblK/louaTeiel, pacCYMTaHHbIX HA NPUcoegMHEHME eANHCTBEHHOIO NPOBOAHMKA.
JonxHo 6bITb 0becneyeHoO HafeKHOe MexaHMYecKoe coegMHeHMe NPoBOAOB. ECan Ncnoab3ytoTca 3aXumbl
019 BPEMEHHOIO NOAK/OYEHUA K MPOBOAHMKY, OHWU AOJ/IKHbI COOTBETCTBOBaTb TpeboBaHuam [12]. Mpu sTom
HeobxogMmo obecneynTb HaLEeKHYIO YCTaHOBKY 3aXKMMa, PacCYMTaHHOrO HA MaKCMMabHOE HanpsKeHue.
Bo Bpemsa YCTAaHOBKM MWCMbITaTe/lb AOJ/IKEH Y4YMTbiBaTb BO3MOMKHblEe MNOCAEACTBUA HEYMbIWAEHHOro
CMEeLLLEeHNSA 3aXKMMa, Hanpumep NPy BHE3aNHOM HaTAXKeHUM Kabens.

HeKkoTopble 3/71EKTpUYECKME COeAUHUTENIM MMEIOT M30JIMPOBaHHbIE LUTEKEPbl, KOTOpble MOryT
BCTaBNATbCA OAMH B ApYyroi. Mpu nx npuMeHeHUn A0JXKHa ObiTb cOb0AEHA OCTOPOMKHOCTb, YTOObLI NpU
COeIMHEHNN He BO3HWKJIO KOPOTKOro 3amMblKaHuA. Heobxoaumo Bcerga npoBepaTb COegUMHEHUA, YTOObI
NCKNIOUYNTb KOPOTKME 3aMblKaHMA, a TaKKe NOoAKAYaTb 3/1IeKTpUYEcKme coeanHnTenun Kk obcnegyemoit uenu
TO/IbKO NOC/IEe TOFO, Kak OHU NoakAtodeHbl K CU 1 npaBuabHOCTb COeANHEHUI NPOBEPEHa.

A.2.2.3. TlpoBoaa oA NOAKNOYEHUA U3MEPAEMbIX TOKOB

HeobxoAMMO MCKNOYUTL BO3MOXKHOCTb Pa3MblKaHMA BTOPMUHbIX 0BMOTOK TpaHChOPMaTOpPOB TOKa
(npy nx ncnonb3oBaHMK). Bo BTOPUUYHBLIX 0OMOTKax TaKMUX YCTPOMCTB He A0/IXKHO BbiTb NpegoxXpaHuTenen u
X COeAMHEHWEe C Harpyskon A0/MKHO ObiTb MEXaHWYeCKM HageKHbiM. TOKOBble Kelwu U UX Kabenwu,
nogK/Ao4aeMble MPU BPEMEHHOM MOHTaXKe, AO/KHbI ObITb YCTAHOB/IEHbI B COOTBETCTBUM C TPpebOBaHUAMMU
[13].

A.2.3. 3awmTa TOKOBEAYLLMX YacTe

YacTo KpbIWKM LWUTOB CHMMAIOT Npu ycTaHoBKe CU unun nposeaeHnn nsmepeHnin. B astom cnyyae Bce
TOKOBeAyLUMe YacTu AOKHbI OblTb HAAEKHO 3aLLMLLEHDI M 30HA U3MEPEHUN AOMKHA OblTb HELOCTYMHOWN.
Mpu wucnonb3oBaHnM B CW BMHTOBLIX 3aXMMOB OHM [AOJIKHbI OblTb 3allMLUEHbl Kpbllkamn. Bce
NPUCOEANHEHMA K 3aXKMMaM A0/KHbl ObiTb BbIMOJIHEHbI B COOTBETCTBUM C TEXHUYECKMMU YCAOBUAMU U
HasHaYeHMeM 3aKMMoB. HeobXxoAMMO WCKAYUTb MOAKAOYEHWE HECKO/IbKMX NPOBOAOB K BMHTOBOMY
33’KMMY, PAaCCYMTAHHOMY Ha NPUCOEMHEHME eANHCTBEHHOIO NPOBOAA.

A.2.4. PazmeweHune CU

Heobxoaumo obecneuntb 6e3onacHoe pasmelieHne CU, 4ytobbl MUHMMU3MPOBATb PUCK €ro
nepemeLLeHma N HapyLeHUs 31eKTPUUYECKMX coeguHeH . MNpr ncnonb3oBaHUKN NPUHTEPA ANA PerncTpaumnm
OAHHbIX A0MXKHbI ObITb MPUHATBI MEPbI, NUCK/HOYaKoLWMe BO3HUKHOBEHME ONACHOCTU NPU HaKonieHnu bymaru
npuHTepa. He gonyckaetca pasmelteHne CU B mecTax, rae YpesmepHblit Harpes, BAAXKHOCTb UM Mbl/ib MOTYT
nospeauTtb CU Unun HapywmuTb npouecc cbopa AaHHbIX.

CU ponxkHo 6biTb pasMeLLEHO TaK, YTOObI He CTaTb NpensaTCTBUEM ANA PaboTbl B 30HE U3MepeHuit. [na
3TOro B OTAENbHbIX CAy4yaax UefecoobpasHa YCTaHOBKA 3alUMTHbIX OrpaxaeHun wmnm bapbepos. o
BO3MOXHOCTM CNeAyeT UCKNKUYNTL pa3melleHrne CU B mecTax 60/1bLLIOrO CKONAEHUS NOAEN.

PasmeweHne CU He [A0/MKHO TakXkKe BbI3blBaTb OMACHOCTb A/1A MCMbITaTeNs NPU YCTAaHOBKE U



npumeHeHnun CU. B page cnydyaeB mecta pasmewieHMa CU ABAAIOTCA CAMWIKOM TeCHbIMM ANA ero
HOPMaNbHOrO NOAKAOYEHUA, MOXKET NOTPeboBaTLCA aNbTeEPHATUBHOE pasMeLLeHMe.

Ha ¢yHKumMoHnpoBaHue CU moryT BAMATb BHeWHME ¢aKTOpbl OKpyrKatlowen cpegbl. TakMmu
daKTOopamMu ABNAIOTCA TeMNepaTypa, BAaXKHOCTb, HU3KOYACTOTHbIE M BbICOKOYACTOTHbIE 3/IeKTPOMArHUTHbIE
NnosiA, 3/IeKTPOCTAaTUYECKME Pa3pALbl, MEXaHMYECKUI yaap 1 BUbBpaums.

A.2.5. 3azemneHune

B CM BO3MOKHO BO3HMKHOBEHME BHYTPEHHMX noBpexaeHuin. Yactu CU, KoTopble MOryT npu 3TOM
OKa3aTbCA Nog HanpAXKeHNeM 31eKTPONUTaHMA, O0NKHbI ObITb COeANHEHDI C 3aLLUTHBIM 3a3eMNEHNEM, ECAU
HeobX04MMOCTb 3TOFO YyCTaHOBAEHA nsrotosutenem. MHorne TpebosaHma 6e30nacHOCTU NpeaycMaTpuBatoT
TaK)Ke 3a3emsieHne 4yacteit CU, KoTopble MOryT OKas3aTbCA Mo4 HanpaxeHuem uenen mamepeHuit. Mpwu
ncnonb3oBaHnu CU c 3asemnieHnem B AByX M bosee TOUKax (Hanpumep, NP 3a3emMIeHUM UCTOYHUKA NUTAHUSA
N U3MEpPUTENbHON Lenn) MoryT 06pa3oBbIBATLCS KOHTYPbI 3a3eMJIEHUS, €C/IM 3a3eMAOLWMEe COeANHUTENN
NOAKOYEHBI K Pa3/IMiHbIM Toukam BHe CU. CnepyeT ob6a3aTenbHO MPUHMMATb BO BHMMaHWE BAUAHWE
KOHTYPOB 3a3eM/IEHMA Ha U3MEPEHUA U HA 0BCNeLyeMYIO CUCTEMY.

HeobxogMmo TaKye yuYuTbiBaTb OMACHOCTb A/A nepcoHana u CU BbICOKMX MOTEHLMANOB MeXKAY
Pa3/IMYHBIMK TOYKAMM B CUCTEME 3a3emieHuA. B BonbluMHCTBE Cydasnx LenecoobpasHo NpuMmMeHeHue B
cucteme anekTponutanua CU nsonmpytowero TpaHcpopmaTtopa.

Mpu nposBeAeHWN U3MEPEHWUN COOTBETCTBME TpeboBaHMAM 6e30NacHOCTM MMeeT NPUOPUTETHOE
3HayveHue.

A.2.6. BanaHue nomex

Echn CU nogkntoueHo K mobuabHoMy TenedOoHy MAW MHOMY paguonepenatollemy ycTpoucTay, TO
HeobXxo4MMO MNPUHATL Mepbl K TOMy, 4YTODObl nepegatow,aa aHTeHHa ycTpolkcTBa Oblna pacnosioxKeHa
OO0CTAaTOYHO AasieKo OT TEXHUYECKUX CPEACTB, BOCMPUUMUMBLIX K BO34ENCTBUIO MOMEX, HAanpumep yCTponcTs
3aWMTbl, MEANLMHCKUX, HAYYHbIX MPUOOPOB U T.A4.

A.3. NpeobpasoBaTtenu

A.3.1. Obwme NoNoKeHus

CN, ocobeHHO nepeHOCHble, OObIMHO WMMEIT HM3KOBOJ/IbTHblE BXOAHble Uenn. HeKoTopble
CTauMoHapHble CU MOHTMPYIOT Ha y4aeHUN OT TOYEK Lienei, B KOTOPbIX MPOBOAAT U3MEPEHMA NOKa3aTenel
K3. B HEKOTOPbIX Cy4asax MOXKeT NoTpeboBaTbCA COOTBETCTBYHOLLEE YCTPONCTBO ANA TOrO, YTOObI MOHU3UTD
HanpsAXXeHWe, U30AMPOBaTb BXOLHbIE 3/IEKTPUUYECKME LLEMM OT HaNpAMKEHMA CUCTEMbI MAM obecneynTb
nepegayy CUrHasoB Ha pacctosHue. Oaa BbINOAHEHMA Nt06OMN U3 3TUX GYHKUUIN MOXKET BbiTb NpUMeHeH
npeobpas3oBaTesib, XapaKTEPUCTUKN KOTOPOTO A0/IKHbI COOTBETCTBOBATb NPEAbABAAEMbIM TPEOOBAHUAM.

B HWM3KOBO/MBTHbIX cucTemax CU 0OObIMHO MNOAKNOYAIOT HEMNOCPEeACTBEHHO K TOYKE W3MEepeHus
HanpsaxeHus, HO NPeobpa3oBaTENIM YACTO UCMOIb3YIOT A1 U3MEPEHUS TOKA.

B cuctemax cpefHero v BbICOKOro HamnpsaxeHMa npeobpasoBaTesin UCNOAb3YIOT KaK Npu U3MepeHnmn
HanNpPAXXeHWA, TaK U NPU U3SMEPEHUN TOKA.

Mpu mcnonb3oBaHMK NpeobpasosaTteneit ocoboe 3HAYEHNE UMEDT UX JMHEMHOCTb M YacTOTHAA U
¢$as3oBas xapakTepucTuku. Mpu n3mepeHnmn A0MXKHA MCMNONb30BaATLCA BCA WKana CU 6e3 uckaxkeHua nuam
OrpaHMYEHUA U3MEPAEMbIX CUTHANOB. [NA M3MepeHUI nepexoaHbIX MPOLLECCOB U FapMOHUK OCOBEeHHO
Ba*KHa MoOJIoCa 4acToT npeobpasosatend. [asa Toro 4Ttobbl M3bexaTb HemnpaBWUIbHbIX W3MEpPEHWUN,
HeobXo4MMO Y4YUTbIBAaTb HOMWHA/IbHOE 3HayeHue wWwkaabl CU, AMHEMHOCTb, 4YacToTHble, ¢a3oBble W
HarpysoyYHble XapaKTepuCcTUKM npeobpasoBaTens.

MpumeyaHue. MNpeobpasoBaTenn ToKa, NpegHasHayeHHble A8 3aLWMTHbIX Lenei, Moryt umeTb
NMOHUKEHHYIO TOYHOCTb B CPABHEHMM C U3MEPUTENbHbIMM NpeobpasoBaTensimm.

A.3.2. YpOBHMU CUTHANOB

A.3.2.1. MpeobpasoBaTenn HanpaXeHnn

B KauecTBe npeobpasoBaTena HaNpAXKEHUA Yale BCEro MCNOAb3yeTcA TPAaHCHOPMATOP HAMPAKEHUS.
MoryT 6biTb paccCMOTpPeHbl ABa BMAA TPAHCPOPMATOPOB HAMPANKEHUA: WUCMOAb3yeMble B 3aLUTHbLIX
penenHbIX Lenax U UCNoAb3yemMble B USMEPUTESNbHbBIX LLENAX.

TpaHchopMaTopbl HAaNPSXKEHUA NEPBOrO BUAA CKOHCTPYMPOBAHbI TaK, YTOObI 06ecneynTb NnpasuabHoE
npeobpasoBaHue garke B C/lyHae NepeHanpsayxKeHM Npyu KOPOTKOM 3aMblKaHWUW B 04HOM U3 ¢a3 TpexdasHom
CUCTEMBI.

TpaHchopMaTopbl HaNPSXKEHUA BTOPOro BUAA, HA060POT, BbINO/IHEHDI TAK, YTOObI 3aLUUTUTL CHETHYUKM
OT NepeHanpsyKeHUM B 3NEKTPUYECKUX CeTAX. B 3TOM cayyae HacobllweHue cepaeyHUKa MNpUBOAWUT K



NCKA*KEHMUIO BbIXOAHOIO CUrHanNa.

Ecnn CU nogkntodeH K TpaHchopmaTopy HaNPAXKEHUS, KOTOPbLIN Y¥Ke UCMNO/b3yeTcs A/1A BbINOAHEHWUSA
ApyrMx GYHKUMA (Hanpumep, M3mepeHuid), To cnefyeT no3aboTUTbCA O TOM, 4Tobbl AOMNOSHUTENbHANA
HarpysKa He NOB/ANANA HA METPOOTMYECKMNE XapPaKTEPUCTUKM TpaHCchOopMaTopa.

Cnepyetr ObiTb OCTOPOXKHbIM Npu nogkaodeHnn CU K BTOpuMYHOM 0BMOTKe TpaHcdpopmaTtopa,
ucrnonbyemoro gas 3awmtbl. OWMBKKM coeamHeHUsa MOTyT CTaTb MPUUYMHON HenpeaHaMepeHHOro
cpabaTbiBaHMA 3aLLUTHOTO pesie.

MpumeyaHue. [lONOAHUTE/IbHbIE CBEAEHMA O HeonpeaeneHHOCTU U3MEPEHWUI MPU UCMONb30BAHUN
TpaHchOPMaTOPOB HaNPsXKeHUs NpuseaeHsl B [14].

A.3.2.2. NMpeobpa3oBaTenu ToKa

3HayeHWe TOKA B 3/IEKTPMUECKON CETU MOXKET KoaebaTbCs OT HyNs A0 3HAYEHMA TOKA KOPOTKOro
3aMblKaHWA. 3HauyeHMe TOKa KOPOTKOrO 3aMblKaHMA MOMET 3HAYUTENIbHO MPEBbIWATL HOMWHANbHOE
3HaYeHMe U3MePAEMOro TOKa. Bo3aMorKHO 20-KpaTHOe npeBblleHe HOMWUHANbHOTO 3HAYeHMA.

Hanbonee pacnpocTpaHeHHbIM BUAOM NpeobpasoBaTesis TOKA ABAAETCA TpaHCPOpmMaTop TOKa.

HekoTopble TpaHchopmaTopbl TOKa 060pyA0BaHbI ABYMSA UAM 6ONbLIMM YUCIOM CEPAEYHUKOB U/ Man
OBYMA BTOPUYHbIMM OOMOTKaMK: ogHOM - pnsa 6onbwnx TokoB (20 - 30-KpaTHbIX NpPEBbIWEHUN
HOMMHA/NbHOrO TOKA) U BTOPOM - ANA HOMMHANbHOrO ToKa. [pu NpoBefeHUM U3MEPEHUN [0/MKHA ObiTb
NpaBubHO BblGpaHa BTOpUYHAA 06MoTKa. Ecam BTopmnyHaa o6MoTKa BblbpaHa HenpaBubHO, MOBPEXAEeHUe
CU MOXKeT NpMBECTU K HEYMbILWIEHHOMY Pa3pbiBY Lenu BTOPUYHOW 0OMOTKM TpaHCcOpMaTopa ToKa U K
onacHomy (v paspyLuMTENbHOMY) NOBbLILEHMIO HAMPSAXKEHUS.

Ha HeonpeaeneHHOCTb U3MEPEHUI C MOMOLLLbIO TOKOBbIX K/ELLEM MOTYT OKa3aTb BAUSHUE Pa3/inyHble
NPUYKUHBI, HAaNPUMep, LLEHTPUPOBAHNE U YroN NPOBOAHUKA, NPOXOAALLEro Yyepes oKHo NpeobpasoBaTens.

MpumevaHue. [JoNoOAHUTENbHbIE CBEAEHMA O HEONpPeAeNeHHOCTU U3MEPEHWUIN MPU UCMONb30BaHUN
TpaHchOpPMaTOpPOB TOKa NpuBeaeHsbl B [15].

MN3mepeHMe nepexodHblX MNPOLECCOB TOKa MOXeT bObiTb NPoBeAeHO C MOMOLbIO LIYHTOB MM
TpaHcPOpPMaTOPOB TOKA, CKOHCTPYUPOBAHHbIX A1 BbICOKOYACTOTHbIX U3MEPEHUA.

KoaKcmanbHble LWYyHTbI, 06bIYHO MCNONb3yemble B NabopaTOPHbIX YC/NOBUAX, MUMEHT HeAOoCTaToK,
CBA3aHHbIA C HEOBXOAMMOCTbIO BK/IIOUEHUS B TOKOBeAyllMe NpoBOAHUKU. KpomMe TOro, BbIXOAHON CUrHaN
WYHTa He M30/IMPOBAH OT CM/IOBOM Lenu. BmecTe C Tem LWYHTbl HEBOCMPUMMUMBBLI K HaCbIWEHUIO U
OCTaTOYHOMY HaMarHMYMBaHWUIO, KOTOpble MOrYyT MOBAMATbL Ha W3MEPEeHMA MNpU  UCMOJIb30BaAHUU
TpaHcPopMaTopOB TOKa.

TpaHcdopmaTopbl TOKa, paboTatowme c noaxoanLLel pe3MCTUBHOM HarpysKoii, CoO34aloT HanpsaXKeHue,
nponopuuoHanbHOe TOKY B NepBMYHON 06MOTKe. OBbIYHO NepBMYHAn 0BMOTKA COCTOUT U3 OAHOrO UAU
HECKO/MIbKUX BWTKOB, MPOXOAALIMX 4Yepe3 OKHO cepAedyHuKa. [aBHOE MNPeMMyLecTBO  TaKuX
npeobpasoBaTenen ToKa - obecneyeHne U30aAUUM OT CUIOBbIX LLENEN U LWMPOKUIA ANana3oH OTHOLIEHUN
"usmepAemblii TOK/HanpaxeHue".

Jpyroe npenMmyLLeCTBO COCTOUT B TOM, YTO HEKOTOpPbIE (HO He Bce) TpaHchopmMaTopbl TOKA He TpebytoT
OTCOEANHEHUS CUNOBOM LLEMM OT Harpy3KM BO BPEMSA MOHTAXKa.

JonycKaeTtca npumeHeHWe npeobpasoBaTeniell TOKa APYrnX BUAOB, BKAOYAA OMNTUYECKME AaTUYMKMU
nonapusauumn n npeobpasosatenn Ha ocHose adpdekTa Xoana.

A.3.3. YacToTHble XxapaKTepUCTUKK npeobpasoBaTtenei

A.3.3.1. YacToTHble 1 $pa3oBble XapaKTEPUCTUKM NpeobpasoBaTesiell HanpaAXKeHns

B ocHoBHOM TpaHcdhopmaTopHble Npeobpa3oBaTeny HanpPsAXKeHUA UMeT Npuemaemble YacTOTHbIE U
nepexoiHble XapaKTepUCTUKM B nosoce 4yactoT Ao 1 Klfu. B pAge cnydaes nosioca 4acToT MOXKET 6biTb
orpaHu4YeHa 3HaYeHuem 3HauuTenbHo HMKe 1 KU, a MHoraa - A0CTUraTb HECKOIbKUX KUorepl.

MpocTble eMKOCTHbIe AeNUTENMN HaNpPSAXKEHUA MOTYT MMETb YacTOTHble M pa30Bble XapaKTEPUCTUKM,
npurogHble AnA 4acTOT [0 COTeH Kuaorepu, unau Bblle. OAHAKO K €MKOCTHOMY AeNuTento npu ero
NPUMEHEHMUN BO MHOTUX CNyYasix NpeaHamepeHHo A06aBNAI0T pe30HaHCHYIO LLEMOYKY, YTO MOXKET NPUBECTU
K HEMPUrOAHOCTMU YAaCTOTHOM XapaKTEPUCTUKM ANA U3MEePEHUNI Ha Nt06OM YacToTe, OTIMYHON OT OCHOBHO.

Pe3ncTMBHblE AENUTENN HaNPSXKEeHUA MOryT MMEeTb 4YacTOTHble U ¢Gas30Bble XapaKTEPUCTUKM,
npurogHble AN 4acToT A0 COTeH Kunorepu,. OAHAKO UX NMPUMEHEHUEe MOXKET co34aTb Apyrve npobaemsl,
Hanpumep, BXogHaa eMKocTb CU MOKeT OoKasbiBaTb BAMAHWE Ha YacTOTHble U pa30Bble XapaKTEPUCTUKK
PE3UCTUBHbBIX AeNUTENEN HANPAKEHUA.



A.3.3.2. YacToTHble 1 $pa30Bble XapaKTEPUCTUKM Npeobpa3oBaTenei Toka

YacToTHaA XapaKTepuCcTUKa TPaHCHOPMATOPOB TOKA 3aBUCUT OT Kaacca TOYHOCTU, TMMA, OTHOLIEHMUA
BMTKOB, MaTepuana W MOMEepeyHoro CeYeHus cepaedHuKa, HarpyskuM BTOPUYHOM 0BMOTKKU. KaKk npasuno,
YyacToTa cpe3a npeobpasoBaTesnia TOKa paBHa OT O4HOI0 40 HECKO/IbKUX Kunorepl,. Pa3oBasn xapaKTepmucTmKa
yXygLaeTcs ¢ NpubanKeHnem K 4actoTe cpesa.

MpumedaHue. B HacToAwee Bpems pa3pabaTbiBatoTcs npeobpasoBaTenn ToKa HOBbIX BUAOB C bonee
BbICOKOM 4acTOTOM cpe3a U Ay4llen AMHEeHHOCTbIo (onTuyeckmMe npeobpasosBatenn n npeobpasosatenu Ha
addekte Xonna). Mpu nx npumeHeHnn TpebyeTca TulaTeNbHOE PaCCMOTPEHNE BOMPOCOB U30AALMK, LLIYMA,
AMana3soHOB U3MEPEHUS M YC0BUIA Be3onacHOCTM.

A.3.4. NpeobpasoBaTenun ana U3MepeHus nepexoaHbix NPoLLeccos

Mpu BbibOpe NpeobpasoBaTenelt oA U3MEPEHUA NEPEXOAHbIX NPOLECCOB B INEKTPUYECKUX CETAX
nepemMeHHOro ToKa A0JIXKHbl ObITb YUTEHbl ABa BayKHbIX NPUHUMNA. Bo-nepBbIx, YpOBHM CUrHaAa Ha Bbixoae
npeobpasoBatens A[O/MKHbI 0becneynTb WCNOMb30BaHWE MOAHOM WKanbl CU 6e3 UCKaKeHUs wau
orpaHuMYyeHuns curHana. Bo-BTopbIX, HaCTOTHAA XapaKTepUCTUKa npeobpasosaTtens (amnantyaHas u ¢pasosas)
[OJ/IKHA COOTBETCTBOBATH XapaKTEPUCTMKAM U3MEPAEMOro CUrHana.

MpeobpasoBaTeny HanpsaKeHUn

MpeobpasoBaTenn HANPAXKEHUA AOKHbI OblTb CKOHCTPYMPOBAHbI TaK, YTOObI UCKNIOUUTL UCKAXKEHWUA,
BbI3BaHHble UX HacblWweHWeM. NMpu HU3KOYACTOTHbIX NEPEXOAHbIX NPOLLEeCccax ANA 3TOro HeobxoAMMO, YTObbI
TOYKa M3rMba KpmBOW HacbiweHns npeobpasoBaTens 6bina Bbiwe Mo KpaHen mepe 200% HOMWHANBHOTO
HanpsaxeHua.

YacToTHaA XxapaKTepucTUKa 6ONbLUMHCTBA N3MepPUTEbHbBIX NpeobpasoBaTenen HaNpPAXKEHUA 3aBUCUT
OT UX TUMA U NPUNOKEHHOK Harpy3Kku. Mpu Harpyske ¢ 60/1bLWKMM NOJTHbIM COMPOTUBEHUEM XapaKTePUCTMKa
06bl4YHO NpMemaema, No KpanHen mepe 40 2 Ky, HO MOXKET BbITb U Xy Ke.

EMKOCTHble TpaHCchOpMaTopbl HaMpsAKeHUs 06blMHO He obecneuymBaloT TOYHOM nepegayn
BbICOKOYACTOTHbIX COCTAB/AOLMX.

[N BbICOKOYACTOTHbIX MU3MEPEHUI NepexoaHbIX NMPOLLECCOB HEOHXOANMO NPUMEHATb EMKOCTHbIE NN
YUCTO PE3UCTMBHbIE AEeNUTEeNN HanpsKeHusA. CneumanbHble eMKOCTHble AennTenn Moryt obecneyuTb
BbINOJIHEHNE U3MEpPEeHUN, Tpebyrwmx TOYHOU MaeHTUPUKaALMKM NepexofHbiX MpPOoLLeccoB B Nosoce no
KpaitHel mepe go 1 Mru,

MpeobpasosaTtenn TOKa

YunTblBas, YTO TOK B pacnpenevTenbHOl 3/EeKTPUYECKON CEeTU M3MEHAETCA 4valle M c bonbluei
aMNANTYLOM, YeM HanpsAXKeHWe, BbIbop noaxoaalero npeobpasoBatens ToKa npeacrasaseT coboi bonee
TPYAHYIO 3a4a4y, Yem BbIOGOp NpeobpasoBaTens HaNPAKEHU.

CTaHpapTHblE M3MepUTe/IbHble NpeobpasoBaTenn Toka NOAXOAAT 418 U3MEPEHUI B MON0CE YacTOT A0
2 Kl'y, (dpa3oBble OWMOKM MOTYT BbITb CYLLECTBEHHBIMU U HUMKE 3TOro npeaena). Ans 6onee BbICOKUX YacTOT
cnefyer nNpUMeHATb nNpeobpasoBaTesiM TOKA OKOHHOMO TunNa € 6OAbWIMM  OTHOWEHMEM BWUTKOB
(ToponaanbHble, ¢ pasbeMHbIM CEPAEYHUKOM, OAHOCTEPIKHEBbIE TPAHCHOPMATOPbI M TOKOBbIE KNeLm).

[JoNONHUTENbHBIMM KenaTeNbHbIMU XapaKTeEPUCTUKAMM ANA npeobpasoBaTeneit TOKa ABAAOTCA:

- 6o/1blLOE OTHOLIEHME BUTKOB, Hanpumep 2000:5;

- MeHee YeM NATb BUTKOB B NEPBUYHOM 0OMOTKE;

- Manblii OCTaTOUYHbI NOTOK, Hanpumep 10% YpPOBHA HaCbILLEHMA CEPAEYHUKA;

- 6o/bLIaA NAOWAAb CeYEHUS CEPAEUYHMKA;

- MMHUMa/IbHble 3HaYeHNA CONPOTUBIEHUSA BTOPUYHON OBMOTKM M MarHUTHOrO paccesHuA.

Mpwu ncnonbsoBaHMK npeobpasoBaTeneit Toka ANA U3MEPEHUA NepPexoAHbIX NMPOLLECCOB BaXKHbI ABa

KJtOYEeBbIX MapamMeTpa, KoTopble c/eayeT yuYuTbiBaTb: NMPOWM3BEAEHME TOKa Ha Bpems “ImX n Bpems

HapacTaHua/cnaga umnynbca. TUNMYHble 3HaYeHUA BpeMeHU HapacTaHua nmnynbca (10 - 90)% HaxoaaTca B
npeaenax ot 2 Ao 200 Hc. TUNMYHble 3HaYeHNA BpeMeHM cnaga Haxoaatca B npegenax ot &0,1%/mkc& ao
0,5%/MKc.

MpumeyvaHne. U3mepeHMa BbICOKOYACTOTHBIX HAaNpPAXKEHUM U NepexogHblX NPOLECCOB HANPAXKEHUA B
BbICOKOBOJIbTHbIX CUCTEMAX MOTYT BbITb MPOBEAEHbI C UCMOJ/Ib30BAHMEM EMKOCTHbIX BbIBOAOB, MUMEIOLLMXCA
B Npeobpa3oBaTensix TOKa U M301aTopax TpaHcPopMaTopoB.

A.4. TepexoaHble Npouecchl HAaNPAXEHUA N TOKa
A.4.1. ObwMme NonoKeHun



[aHHbIA pa3gen pacnpocTpaHAeTca, NpeXKae BCEro, Ha nepexogHble MPOoLeccbl B HU3KOBObTHbLIX
CMCTEMAX 3NEKTPOCHAOXKEHUA M He PACNpPOCTPAHAETCA HA NepexogHble NpoLeccbl B KOMMYTALMOHHbIX
YCTPOMCTBAX C ra30BOM M30AAUMEN MAWN BbICOKOBOJIbTHbIX CMCTEeMaXx. [epexogHble NpoLeccbl MOryT UMETb
MECTO B JIH0OObIX 3NEKTPUYECKMX CEeTAX MepeMEeHHOro TOKa. TPaAMUMOHHO WX XapaKTepusylT Kak
"nepexogHblie HanpsXeHus", XOTA BO MHOIMMX C/Ay4yasx MepexodHbli MPOLLecc ToKa MOXeT bbiTb bonee
BaXHbIM. Ba)XHoe 3HauyeHMe WMMeloT OobHapy)KeHue, KnaccudpuKaums u onpenesieHne XapakTepUCTUK
nepexoaHbIX MPOLLECCOB HANPAXKEHUA.

A.4.2. TepmuHbl U oNpegeneHms

A.4.2.1. NMepexoaHblA NPOLECC: ABNEHUE WU/IN BEIMYNHA, N3MEHSIOLWMNECS MeXAY ABYMS COCeAHUMM
CTaUMOHAPHbIMM  COCTOAHMAMM 338 WHTEpBan BPEMEHW, KOPOTKUIM MO CPaBHEHUIO C MNOJIHOM
paccmaTpMBaAEMO LWKAON BPEMEHMU.

A.4.2.2. CKayoOK HanpaXeHua, UMMYAbCHOE MNepeHanpsa)KeHue: BOAHA HANpPAXEHWA NepexoaHoro
npouecca, pacnpocTpaHAWanca BAOAb IMHUN UKW LENn U XapaKTepusytolwanca 6bICTpbIM HapacTaHUeMm U
MeANEHHbIM CHUMKEHMEM HanparKeHuA.

A.4.3. YacToTHble U aMNANUTYAHbIE XapPaKTEPUCTUKM NepexoiHbiX NPOLLECCOB B 3/1EKTPUUYECKUX CETAX
nepemeHHoro Toka

MNepexogHble NpouUEecCbl B 3NEKTPUYECKUX CETAX NepemMeHHOro TOKa XapaKTepu3yroTCA LMPOKUM
pasHoobpasnem ¢oOpm CUrHana, amnauTysa UM aauvtenbHocTeid. OnucaTb faHHble NPOLECcChl NPOCTbIM
Habopom MapameTpoB AOCTAaTOYHO C/IOXKHO, HO OCUMANOTPaMMbl MO3BOMAIOT OTHECTM 3TU NepexodHble
NPOLLECCbl K HECKOJIbKUM TUMUYHbIM (OPMAM CUTHANO0B, WUCMONb3YEeMbIX B KAYeCTBE MCMblTaTeNbHbIX
CUTHAJI0B NPW UCMbITAHUAX TEXHUYECKUX CPEACTB Ha YCTOMYMBOCTb K MMMY/IbCHbIM KOHAYKTUBHbIM MOMEXaM.

CneKTpbl HECKONbKMX NPeACcTaBUTE/IbHbIX UCMbITAaTeIbHbIX CUTHANO0B NpuBeaeHbl Ha pucyHke A.1.

CneKkTpbl, npuBefeHHble Ha pucyHKe A.1, moryT 6bITb MNone3Hbl nNpu pa3paboTKe anropuTmos
npeobpa3oBaHMA aHANOroBbIX CUrHA0B B L poBYyo popmy 1 06paboTKM AaHHBIX.
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1 - ucnbiTaTenbHbIM curHan 10 mkc (ANUTeNbHOCTb
¢dpoHTa)/1000 MKC (ANMTenbHOCTL MMMYbCa);

&2 - MMKpOCEKYHAHAA MMNYAbCHAA NomMexa 601blOoM SHepPrumn
(umnynbe HanpsaskeHUs 1/50 MKc); 3 - MUKPOCEKYHAHanA
MMMNYAbCHAA Nomexa 60bLOoN 3HEePTUKN (MMNYNbLC TOKA

6,4/16 mKc); 4 - oaMHOYHas KonebaTtenbHas 3aTyxatowan
nomexa c Yactotoi Konebannit 100 Kly; 5 - naykm
HaHOCEKYHAHbIX UMMYbCHbIX NoMex 5/50 Hc&



PucyHok A.1. CneKTp TUNUYHbIX UCMbITAaTENbHbIX
CUrHANOoB, NPeACcTaBAALWMNX NepPeXOHbIe MPOLECcChl

CneKTpbl UCMbITaTeNbHbIX CUTHAJ/IOB, COOTBETCTBYHOLLUX NEPEXOAHbIM MPoLeccam HanpaXeHMa 1 ToKa
B 3/1IEKTPUYECKMX CETAX MEepeMeHHOro TOKa, CoAep’KaT 4YacToTbl B nonoce npubamsutensHo go 10 Ml
(anmntenbHoctb A0 200 mMKc). CneKTpbl NepexoAHbiXx MpoLeccoB ¢ 60/blIMMKU aMNAUTYAaMU COoAepXKaT
yactothl Ao 1 Mrlu (anutenbHocTb A0 2 Mc). B TOuKe NOAKNOYEHMA KOHEYHOro nosnb3oBaTens K
3/IEKTPUYECKON CETU aMMINTYAbl MEePEeXoAHbIX NPOLLECCOB HAMPAKEHNA MOTYT ObITb 40 6 KB, ToKa A0 5 KA.

YacToTa onpoca npu aHanoro-undposom npeobpasoBaHUN A01KHA ObITb NO KpanHel mepe B ABa pasa
6onblle MaKCMMaNbHOM Y4acTOTbl CMEKTPA NepexoAHbiX MPOLLEeCCOB HaMpPAXKeHMA M ToKa. MaKcMmanbHan
YyacToTa CMeKTpa onpenenaeT TakKe XapaKTepUCTUKM GUAbTPA, UCKAOYAIOLLErO HANOKEHME CMEKTPOB NpU
ANCKpeTHOM npeobpasoBaHun Pypbe. CBeaeHUs, OTHOCAWMECH K U3IMEPEHUAM MEPEXOAHbIX NPOLLECCOB,
npmBeaeHbl Takxe B A.2.4.

A.4.4. MeToabl 06HapyKeHMA NepexoaHOoro npouecca u Mecto U3MepeHui

Pe3synbTaTbl M3MepeHMA MapameTpoB MepexogHOro npouecca 3aBUCAT OT NPUPOAbl MEepPexonHOoro
npoLLecca U YCTaHOB/IEHHbIX XapPaKTePUCTUK M cnocoboB npumeHeHusa CU. Ecam rnaBHbIM BONPOCOM ABNSAETCS
obecneyeHne M30NAUUN, TO WM3MEPEHUA MEPEXOAHbIX MPOLECcCOB OObIYHO MPOBOAAT Mexay ¢asHbim
nNpoBoAOM U 3emnei. Ecan rnaBHbIM BONPOCOM ABNSAETCA UCKAOYEHME BO3MOXKHOMO nospexaeHua CU, 1o
N3MepeHUA NepexosHbiX NPoLeccoB 06bIMHO NPOBOAAT MeXKAY PasHbIMU NPOBOAAMM UAN MeXAY Ga3HbIM
M HEMTPaNbHbIM NPOBOAAMM.

HekoTopble 3 MeTo40B 0OHapyKeHUA NepexofHbIX MPOLLECCOB M NpumMmepbl npumeHeHma CU:

- METOJ, CpaBHEHWsi, OCHOBAHHbLIA Ha NpeBbIEeHNUM PUKCMPOBAHHOIO abCoOMIOTHOrO MOPOroBOro
3HayeHWs,  YCTAHOBJ/IEHHOTO, Hanpumep, OrpaHUYUTENS MU MMMYAbCHbIX  MepeHanpaXXeHun,
YYBCTBUTE/IbHBIMM K BXOAHOMY HaNpsKeHMIo;

- meToA, ornbatoueit, NogobHbIN METoAy CPAaBHEHUSA, HO C UCK/IKOYEHMEM OCHOBHOW COCTaB/AIOWEN
nepes aHaaM30M, MPUMEHUMbIN, HAaNPUMep, ANA NepPexogHbIX NpoueccoB, 06YCNOBAEHHbIX €MKOCTHOWM
CBA3bIO;

- MeTo/, CKONb3ALLEro OKHa, NPU KOTOPOM MIHOBEHHbIE 3HAYEHWA CPABHMBAOT C COOTBETCTBYHOLLUMMMU
3HAYEHUAMM nNpeablaywero nepuoaa, MNPUMEHUMbIN, Hanpumep, AAA HM3KOYACTOTHbIX MNepexofHbixX
KOMMYTALMNOHHbIX MPOLLECCOB, CBA3aHHbIX C HaTapeAMn KOHAEHCAaTOPOB, MPUMEHAEMbBIMU AN KOPPEKLUU
Ko3ppMUMEeHTa MOLLHOCTY;

- meToZ usmepeHua dv/dt, oCHOBaHHbIN Ha NPEBbIWEHMM TEKYLWMUM 3HaYeHnem dv/dt abcontoTHoro
MOPOroBOro 3HAYeHMWA, YTO BbI3bIBAET, HanpuMep, OWMUOOYHble cpabaTbiBaHWA B CXEMAX CUAOBOM
3NEKTPOHUKM MW HENMHENHbIE NPOLLECChl B 0OMOTKax MHAYKTOPOB;

- MeToJ, U3MepeHUsa CpeHeKBaAPaTUYECKOrO 3HAa4YeHMA, OCHOBAHHbIN Ha UCMNO/Ib30BAaHMM BbICOKOM
YacToOTbl OTCYETOB, BbIYUC/IEHUWM CPeAHEKBAAPATUYECKOrO 3HA4YeHWA ANA MHTEPBaJiOB BPEMEHW MHOro
MeHblUe NeprMoaa OCHOBHOWM 4acTOTbl, U CPAaBHEHUM MNOJIYYEHHOrO pe3y/bTaTa C MOPOroBbIM 3HAYEHUEM.
[aHHbIN MeToa, NPUMEHUM, HaNnpUMep, KOraa AasibHelLne BbIMUCAEHUA UCNONb3YIOT A1 pacyeTa SHeprum
B YCTPOMCTBAX 3aLLUTbI OT MMMYAbCHbIX NEPeHanpsaXeHUn UAM HaKoNaeHUA 3apAa0B;

- ApyrMe meTozbl, OCHOBAHHblE HA NPEeACTaBAEHUN CUFHANA B YAaCTOTHOM 06/1acTH (AUCKpPeTHOE MUK
6bicTpoe npeobpasosaHune Pypbe, BeliBAET-aHaNM3 U T.4.).

A.4.5. MeToabl KnaccuduKkaumm n napameTpbl

MepexoaHblii Npouecc, 0bHapyKeHHbIN MeToLamMu, yKasaHHbIMK B A.3.3, cieayeT KnaccupuumpoBaTb.
HekoTopble KnaccndpurKaLMoHHbIe NapamMeTpbl NepexoHbIX NPOLEeCccoB BK/IOYAtOT B cebs:

- NMMKOBOE 3Ha4YeHMe HanpaXeHnsa n/uam ToKa (cneayer yumnTbiBaTb, YTO Ha NMUKOBOE 3HaYeHue BansAeT
TaK¥Xe MHTepBai U3MepeHus);

- NPEBbILEHME HAMPAXKEHUS;

- CKOPOCTb BO3pacTaHMA HanpaxeHua nam toka (dv/dt nan di/dt);

- 4YaCTOTHble XapaKTEPUCTUKY;

- ANVTENbHOCTb npouecca (cneayer y4yuTbiBaTb TPYAHOCTb ONpeaeneHus AAUTENbHOCTU M3-3a
AemndupoBaHua, HENPaABUAbHOCTM GOPMbI CUTHANA U T.4.);

- KOapPUUMEHT AeMNPUPOBAHMSA;

- 4aCTOTa BO3HWKHOBEHMWS;

- 3HEepPrua n MOLWHOCTb (MepexoLHOro NPouecca B CUCTEME 3/1EKTPOCHAOKEHUS UM NepesaHHOro us
cuUcTeMbl);



- NOBTOPAEMOCTb [Nepuoanyeckne nepexoaHble NPoLUecchl (B BUAE MMNYAbCOB B KaXK40M nepuose)
WU OANHOYHbIE (HenpeacKkasyemble)].

YKasaHHble Bbllle NapameTpbl LesecoobpasHo NPpMMEHSTb NpU pa3paboTKe cucTembl KnaccupuKkaumm,
NoO3BONSAIOWEN CTAaTUCTUYECKM OnncaTb nepexofHble npoueccbl. C Apyroit CTOPOHbI, HECKONbKO W3 3TUX
TPYAHO onpegensemMbix NapameTpoB MOTyT 6bITb rpadUyYeCcKN NpeaCcTaBAeHbl Ha O4HOM OCLUANIOFPAMME, YTO
BA)KHO, Hanpumep, Npu NOMCKe HEUCNPABHOCTEMN.

A.4.6. BAnaHMe yCTPOMCTB 3aWWMTbl OT MMMYAbCHbIX NEePeHanpPsaKeHU Ha U3MepeHne napameTpoB
nepexoAHblx NPoL,eccos

YcTponcTBa 3alimTbl OT MMMYAbCHbIX MEepPeHanpaXeHUn npeacTaBastoT cobon LWyHTUpYlowme
3NeMeHTbl, NPOBOAALME TOK MPU NPEBbLIWEHNUN NOPOroBOro HanpsaKeHuA. [JaHHble yCcTponcTBa 06bIMHO
MCMONBb3YIOT A/1A OrpaHMYEHUA MMMYAbCHbIX MepeHanpaKeHUi (CKaukoB HanpsaKeHwus). OHWM WKMPOKO
NPUMEHAIOTCA B CETEBbIX GMUNBTPAX M YACTO BXOAAT B COCTAB TAaKMX YyBCTBUTE/IbHbIX 3/IEKTPOHHbIX YCTPONCTB,
KaK MepCcoHasibHble KOMMbIOTEPBI.

MocKoNbKYy BCe YCTPOMCTBA 3alLUTbl OT MMMY/NbCHbIX NEPEeHanpPAKEHUA B INEKTPUYECKON CeTu
baKTMUEeCKM coeguHeHbl NapannefnbHoO, TO YCTPOMCTBO 3aluTbl C Hanmbosee HWU3KMM MNOPOroBbIM
HanpsaxeHvem byaeT (B npeaenax ero BO3MOMKHOCTEM) OrpaHMuYMBaTb BCE NEPeEXofHble HAMPAXKEHUA U
WYHTMPOBaTb OHOMbLWYIO 4YacTb TOKOB MEPEXOAHbIX NPOLEeccoB, BO3AENCTBYIOWMX Ha 06OpynOBaHMe.
CnepoBaTenbHO, M3MeEPEHWE MepexoAHblX HAMPAXKEeHW Ha MHOrMx obbekTax (oducHble nomelleHus,
nabopatopuu, NPOMbILIEHHbIE NPEANPUATUA U T.A.) MOXKET NPUBECTU K HETOYHOMY pe3ynbTaTy, T.K. byaeT
NPOCTO U3MEPEHO MOPOroBOE HaMpAMXKEHWE OLHOTO U3 PA3PAAHUKOB. 10 3TON NPUYMHE NEepPeXOaHbIN TOK
YacTo ABAAETCA JIydlieid Mepoit OLEHKM MHTEHCMBHOCTM MepexogHblX MpOoLeccoB, Yem nepexogHoe
HanpsaXkeHue.

A.5. BbiCcTpble U3MeHEeHUA HaNpAXeHMA

BbicTpoe M3MeHeHMe HanpAXKeHWUa npeacTaBaseT coboi pes3Kknin nepexon CpeLHEKBALPATUYECKOTO
3HAYEeHUA HaNPAXKEHUA OT OLHOIO YCTAaHOBMBLLIErOCA 3HAYEHMUA K APYromy.

[nsa namepeHuna 6bICTPbIX U3SMEHEHWUI HAaNPAXKEHUA A0XKHbI OblTb ONpeaeneHbl MOPOrosble 3HAYEHUA
ONA  KaXKOOoro M3  CAefylolWmx MapameTpoB: MUMHUMMAAbHOW CKOPOCTU  WU3MEHEHMA HanpsKeHus,
MUWUHUMANbHbIX AJUTENbHOCTEN YCTAaHOBMUBLUMXCA 3HAYEHWUN HaNpAXKeHWA, MUHUMANAbHOW Pa3HOCTM
HanpPAXXeHUN Mexay OBYMA YCTaHOBUBLUMMWCA 3HAYEHUAMM M MOCTOAHCTBA YCTAHOBMBLUMXCA 3HAYEHMUN
HanpAXeHus.

3HayeHWe HaNPAXKEHUA NPU BbICTPOM M3MEHEHMM HAMPAXKEHUA He AONKHO MpeBbiwaTb NOPOroBbIX
3HaYeHWi NpPOoBaNa HaMNPAXKEHUA W/MAM NepeHanpPAXKeHUs, WHaye W3MEHEHWEe HanpaxKeHus 6yaer
WMHTEPNPETUPOBAHO KaK NPOBasa WM NepeHanpaKeHue.

XapaKTepHbIM MapaMeTpom ObICTPOro WM3MEHEHUSA HAMPAKEHWs ABAAETCA pPasHOCTb  MeXKay
YCTAaHOBMBLUMMCA 3HAYEHMEM HAMPAKEHWUS, OOCTUTHYTbIM Mocne ObICTPOro M3MEHEHWUS, U UCXOLHbIM
YCTaHOBMBLUMMCA 3HAYEHNEM.

A.6. Tok

A.6.1. Obuwme NoNoKeHUs

MpumeHUTEeNbHO K K3 n3mMepeHMA TOKa LOMNOAHAKT U3MEPEHUA HanpAXKeHusa, ocobeHHO ecau
HeobxogMMo onpenenuTb NPUYMHBI TAaKUX COOBITUI, KaK U3MEHEeHWE 3HaYeHUA HanpAXKeHuA, nposan
HaNPAXKEeHWA, NPepbiBaHME HANPAXKEHUA NN HECUMMETPUA.

dopma KonebaHM TOKA MOMKET MOMOYb OTOMAECTBUTb 3anMCcaHHOe cobblTMe C KOHKPEeTHbIM
TEXHUYECKMUM CPeACcTBOM U ero PyHKUMOHMPOBAHMEM, HANpPUMep 3anyCKOM ABuUraTend, BKAOYEHMEM
TpaHcpopmaTopa AN NOAKAOYEHUEM KOHAEHCaTopa.

FapPMOHWKN U UHTEPrapPMOHMKU TOKa, CBA3aHHbIE C TAPMOHMUKAMM U UHTEPTFapPMOHUKaMM HANPSAXKEHUS,
MOTyT 6bITb MONE3HbIMM ANA ONpeAeNeHUA XapaKTePUCTUK HArPy3KKU, MOAKNOYEHHON K CETH.

CnepyeT y4ecTb, 4YTO M3MepuTesbHble npeobpas3oBaTesiM B HACTOALWLEM MNPUNOKEHUN He
paccMmaTpmBaloTCA.

A.6.2. TepmuH n onpegeneHue

Cpep,HeKBa,u,paTquCKoe nonynepunoaHoe 3Ha4YeHue TOKa Ihalfcyclerms: cpegHeKBagpaTtnyeckoe

3HayYeHWe TOoKa, MU3MePEHHOE 3a KaXKAblW NONYNepuoa.

A.6.3. Cnna Toka

A.6.3.1. amepeHue

O6nacTb U3MEHEHUA cpeaHEKBAAPATUYECKMX 3HAYEHNI M3MEPAEMOro TOKa 401KHA COOTBETCTBOBaTb
nosiHon wkane CU, B TOM YncCae NpU MaKCMMAAbHOM 3HaYeHMM KoadduumeHTa popmbl.



MpumeyaHue. B OUEHKY CMAbl TOKA BKAKOYAKOT FAaPMOHMKW, UHTEPrapMOHWKM WU MNyabCcauum npu
nepegaye CUrHanoB.

Knacc A

N3mepeHuna cpefHEKBAAPATUYECKOTO 3HAYEHUA TOKA MPOBOAAT Ha MHTEPBaAJie BpeMeHu namepexHus 10
nepuoaoB ANA CUCTEM 3/1eKTPOCHabKeHms YactoToi 50 'y nam 12 nepmnoaos - a4na cuctem yactoTtom 60 Iy,
NHTepBanbl BpemeHn 10/12 nepnoaos A0/ KHbI CNeAoBaTh APYT 3a APYrom 6e3 nepeKkpbiTus.

Knaccei Sun B

Mcnonb3yemblin HTEPBAN BPpEMEHU U3MEPEHUIA YyCTaHaBIMBaeT usrotosutesib CU.

A.6.3.2. HeonpeaeneHHOCTb U3SMEPEHWNI

Knacc A

HeonpepeneHHocTb namepennit Al B 061acTu 3HaYeHUIT BAMAIOLLMX BENUYMH, YCTAHOBNEHHOW B 6.1,
He Ao/1KHa npesblwaTh +/- 0,1% OT 3HaYeHUA NoAHOM WKanbl CU.

Knacc S

HeonpepeneHHocTb usmepernii Al B o6nacTu 3HaueHM BAMAIOWMX BEANUYMH B COOTBETCTBUM C 6.1
ycTaHaBnMBaeT u3rotoButenb CW. Bo Bcex cnyyaax HeonpegeneHHocTb usmepeHuit Al He ponxHa
npesbiwath +/- 1,0% OT 3Ha4YeHUA NoaHoM WwKanbl CU.

Knacc B

HeonpepeneHHocTb usmepernii Al B ob6nacTu 3HaueHM BAMAIOWMX BEANYMH B COOTBETCTBUM C 6.1
ycTaHaBnuBaeT u3rotoButenb CU. Bo Bcex cnyyaax HeonpepeneHHocTb usmepenuit Al He pomxHa
npesbiwaTh +/- 2,0% 3HaYeHMsA NoAHOM LWKanbl CU.

A.6.3.3. O6beagnHeHNE N OUEHKa pe3ynbTaToB N3MepeHni

B cucTemax 3neKTpocHabXeHua nepemeHHOro ofHOGA3HOro TOKAa BO3MOMHO W3MepeHue
€4MHCTBEHHOIO CPeHEKBAAPATUYECKOIO 3HAYEHMA TOKa. [1a TPEeXNpPOoBOAHbIX CUCTEM 3NEKTPOCHAbKEHMA
Tpexpa3HOro TOKa BO3MOXHblI M3MEpPEHUA TpPex CpefHEeKBaLpaTUUYECKUX 3HAYEeHWI TOKa; A4nAa
YeTbIPEXNPOBOAHbLIX CUCTEM 3NEKTPOCHAbXeHUA, KaK MpPaBu/io, BO3MOXHbl W3MeEpPeHUA 4eTbipex
CpefHeKBaAPaATUYECKMX 3HAYEHUIN TOKA. [JONONHUTENbHO MOMKET OblTb M3MEPEH TOK B 3a3eMALLEM
nposoje.

Knacc A

Ncnonb3ytoT obbeaAnHEHHbIE UHTEPBANbl U3mepeHui no 4.4 n 4.5. Kpome Toro, 4na CraaxumsaHua
pe3ynbTaToB U3MEPEHUM MOFYT ObITb MCMONL30BAHbI AOMONHUTENbHbIE METOAbl 00beANHEHMA, HANPUMEpP
uMdppoBoOi GUALTP HU3KMX YaCTOT, KaK ycTaHossieHo B &TOCT 30804.4.7, nyHKT 5.5.1&.

Ecnvm cpeaHeKBaapaTMUecKoe 3HaYeHme ToKa, U3sMepeHHoe Ha 1tbom 13 nHTepBanos BpemeHn 10/12
nepuoaoB, NpeBbilWaeT YCTaHOB/JEHHOE 3HayeHWe MNosHOM wWwKanbl CU, TO 3HayeHMe TOKa Ha JaHHOM
nHtepsane 10/12 neproaos A0NKHO BbITb MapKMPOBaHO.

Knaccbl Bu S

Mcnonb3yemblin HTEPBAN BPpEMEHU U3MEPEHUIA YyCTaHaBIMBaeT usrotosutesib CU.

A.6.4. NycKoBOW TOK

A.6.4.1. NsmepeHune

Knacc A

CunTaloT, YTO NYCKOBOM TOK HauyMHAETCA, KOr4a cpefHeKBafpaTUyeckoe nosaynepmogHoe 3HaveHue

TOKa Ihalfcyclerms BO3pacTaeT Bbllle MOPOroBOrO 3HAYeHWA MYCKOBOTrO TOKa, M 3aKaHuMBaeTcs, Koraa

3Ha4yeHune I PaBHO UAN HWUMXKEe NOPOroBoro 3Ha4eHUA NyCKOBOro TOKa MMUHYC 2% 3HayeHus

half cycle rms

HOMWHA/ZIbHOTIO TOKa.

Mpn namepeHunax onpesenatoT 3Ha4eHuA I Bce MHTepBanbl BpeMeHU ANUTENIbHOCTbIO OANH

half cycle rms -
nonynepuog A0/IXKHbl 6bITb CMEXKHBIMU U HEe NepeKpbIBaTbCA.

MpumeyaHua

1. O6bIYHO NoporoBoe 3Ha4YeHue BblbUpatoT 6onee 120% 3HaYEHNA HOMUHAIBHOTO TOKA.

2. OnAa NoNHOro NOHMMAHUA ABJIEHUN, CBA3AHHbLIX C MYCKOBbIMW TOKaMK, PEKOMEHAYETCA MONYYNTb
OCUMNNIOrPaMMbl BCEX TOKOB M HaNpsXeHW, OTHOCALLMXCA K MyCKOBOMY TORY (cm. A.7.2).

Knaccbi S B
MpoBOAAT U3MEPEHUA CPEeAHEKBAAPATUYECKOrO 3HAYEeHUA TOKAa 3a KOPOTKUMA WMHTEpBas BPEMEHU



NU3MepeHus, ycTaHaBaMBaeMbll nsrotosutenem CU.
A.6.4.2. OueHKa pe3y/ibTaToB U3MEPEHUIN
Knacc A
MyCKOBOW TOK MOKET XapaKTepmM30BaTbCA CAeayoWwMmMmM NapaMmeTpamu:
- BINTENIbHOCTbIO MYCKOBOIO TOKA (MHTEPBA/IOM BpEMEHU MEXKAY HauyaloM U KOHLLOM NMYyCKOBOTO TOKa);

- MaKCMMaJIbHbIM 3Ha4YeHNEM I M3MepeHHbIM NP NYCKOBOM TOKE;

half cycle rms »

- KBaZ,pPaTHbIM KOPHEM U3 CpeHero apuPpmMeTU4eCcKoro 3Ha4YeHUA KBaApPaToB Pe3ybTaTOB U3MePEeHUIA
| cycle rms 33 BPEMA AICTBUA MYCKOBOTO TOKA.

Knaccbl Su B

TpeboBaHMA B HacTOALWEM CTaHAAPTE HE YCTaHOB/IEHbI.

A.6.4.3. HeonpeaeneHHOCTb U3SMEPEHUI

Knacc A

HeonpeaeneHHocTb namepennii Al B 06nact 3HaueHNI BAMAIOLWMX BENUYMH, YCTAHOBAEHHbIX B 6.1,
He [0/KHa npeBsblwath +/- 0,5% OT M3MepeHHOro 3HavyeHuns. HeonpeaeneHHOCTb U3MEpPEHMSA A/IUTENIbHOCTU
TOKa paBHa ogHOMY noaynepuoay.

Knaccei Sun B

U3rotosutenb CU yctaHasanBaer:

- HeonpeaeneHHocTb n3mepeHunii Al B ycnosumax BanaowWwmx BeIMUYMH B COOTBETCTBUM C 6.1;

- AMaNa30H U3MEHEHMS TOKa.

Bo Bcex ciyyanx HeonpegeneHHocTb nameperunii Al He sonkHa npesbiwaTh +/- 5% OT MU3MEPEHHOrOo
3HayeHusA. &M3rotoBuTtenb CY ycTaHaBAMBAET METOA pacyeTa HeonpeaeNeHHOCTU N3MepeHnin.&

A.6.5. FTapmMOHUKM TOKa

Knacc A

MN3mepeHMe rapMOHMK TOKa A/s Lefel HacToAlwero craHaapta nposoaaT no &MOCT 30804.4.7&.
N3mepeHna NpoBOAAT Ha OCHOBHbIX MHTepBanax BpemeHu (10/12 nepuoaos) 6e3 NPOMEKYTKOB Mexay
MHTepBanamu. B KauecTBe pe3ynbTaTOB M3MEPEHWI HA OCHOBHbIX MHTEPBAsiaX BPEMEHWU AOJIKHbl ObITb

rapMOHWYeCcKMe NoArpynnbl |Sg n no &MOCT 30804.4.7&.
ObbeanHEeHHbIe UHTEPBAJIbl BPEMEHU NMPUMEHAIOT B COOTBETCTBUM C 4.4 1 4.5,
Pe3ynbTaTbl U3MepeHUA rapMOHUYECKMX noarpynn |sg,h Ha uHTepsane spemeHn 10/12 nepuoaos

MAapPKUPYIOT, eCcAn B TeYeHMe 3TOF0 MHTEPBANa BPEMEHW MPOUCXOAMT MNPOBaNn HAMPAXKEHUA WU
nepeHanpaxeHue (cm. 5.4), nau npepbiBaHue HanpaxeHus (cm. 5.5).

Knaccbl Su B

MeToabl W3MEPEHUA WU anropuTm OObeAUHEHWUA pPe3ynbTaTOB  W3MEPEHWI ycTaHaBAMBaeT
nsrotosutens CH.

A.6.6. IHTeprapmMoOHMKM TOKa

Knacc A

N3mepeHne MHTEPrapMoOHMK rapMOHMK TOKa ANA Lenel HacToAWwero ctaHgapTa nposoaat no &MOCT
30804.4.7&. UamepeHna NpoBOAAT Ha OCHOBHbIX MHTepBanax spemeHn (10/12 neprnoaos) 6e3 NpomeskyTKoB
MeXay UHTepBanamu. B KauyecTse pe3ynbTaToB M3MEPEHWUI HA OCHOBHbIX UHTEPBANAX BPEMEHU AOMKHbI

isg,n Mo &OCT 30804.4.7&.

ObbeanHeHHble UHTEPBaJbl BpEMEHU NPUMEHALOT B COOTBETCTBUM € 4.4 1 4.5.

BbITb LLEEHTPUPOBaHHbIE MHTEprapMoHuyeckue noarpynnei |

Pe3ynbTaTbl M3MepeHUA MHTEePrapMOHUYECKUX LLeHTPUPOBAHHbLIX noarpynn Iisg,h Ha WHTepBane

BpemeHn 10/12 nepmnoaoB MapKUPYIOT, €CAN B TeYEHWe 3TOro MHTepBana BPeMeHW NPOUCXOAUT NpoBsan
HanpAXXeHUa UAn nepeHanpsaxexHue (cm. 5.4), MAK NpepbiBaHME HanpsaXeHus (cm. 5.5).

Knaccbi Su B

MeToabl WM3MEpPEeHUs W  anroputm obbeguMHEHWs pPe3ynbTaToB  M3MEpPeHWi ycTaHaBAMBaeT
nsrotosutenob CU.

A.7. XapaKTepuUCTUKM NpoBana HanpaxeHuna

A.7.1. OCHOBHble NOJIOXKEHMUA

MpoBa/ibl HAMPAXEHUA ABASAIOTCA PACNPOCTPAHEHHbIMU COBLITUAMM HapyweHua K3. B HopmaTuBHOM
YaCTW HACTOALLLEro CTaHAapTa NPOBa/ibl HaNPAXKEHUA XapaKTePU3YOTCA ABYMSA MapameTpamu: rnybuHon m
OMTENbHOCTBLIO. DTU NapamMeTpbl NOAYYAOT U3MEPEHMEM CPELHEKBALPATUYECKOTO 3HAYEHMA HANPAXKEHUA,



o6HOBNAEMOr0 A1A Kaxaoro nonynepuosaa.

OfHaKo NpoBasibl HANPAXKEHUA PEKO UMEIOT NPAMOYTO/IbHYI GopMy, TO ecTb rybrHa NnpoBana YacTo
MEeHAETCA B TeYeHMe ero AUTENbHOCTU U OrpaHMYeHMe NAapPaMeTPOB TOIbKO FYOUHON U ANUTENbHOCTbIO
MOXKET AaTb HEAOCTAaTOYHO 0OBEKTUBHYIO MHPOpMaLMto. Hanpumep, Npyu npoBane HanpAXKeHUs BO Bpems
MycKa ABUratena WAM BKAOYMEHUM TpaHcHopmaTopa CyLLeCTBYeT MNABHbIA Nepexos Mexay npoBaiom
HanpAXXeHWA N HOPMaJIbHbIM COCTOAHUEM.

B KoHeyHOM cueTe Haubonbllee KOAMYECTBO WMHOPMaUMM codepkutca B dopmax curHana,
3aperucTpupoBaHHbIX BO Bpema MpoBana HanpaxeHua. OfHakKo Habop xapaKTepuCTUK nposana
HanpsXXeHWA ABAAETCA MoJe3HbIM CNOCOBOM COKpalleHMa obbema [AaHHblX, WHTepnpeTauun w
Knaccuoumkaumm cobbiTuii HapyweHua K.

MHOrokpaTHble NpoBajbl MOTYT MPOW3ONTWU, HAaNPUMepP, NPWU HeyAaBLIEeNcA MNOoMbITKe MOBTOPHOrO
BKIOYEHUSA CEKLMM NOC/Ie KOPOTKOTO 3amblKaHUA. CobbITUA, KOTOpble NPOUCXOAAT NPUBINU3UTENBHO B OAHO
M TO Ke BpeMms, MOryT ObITb NPUHATbI 32 €4MHCTBEHHOE CObbITUE.

Mo3aTomy B 3aBUCMMOCTM OT LENU U3MEPEHUA B AOMONHEHWUE K INyOUHE U OANTENbHOCTM NpoBana
HanpaXeHUa MoryT 6bITb PACCMOTPEHbBI APYrne XapaKTePUCTUKN.

A.7.2. BbicTpo 06HOBNAEMbIE CPeAHEKBALPATUUECKME 3HAYEHUA

Bo Bpema npoBana HaMNpAXeHUA MOXKeT OblTb MO0NE3HbIM  BbIMMCAATb OAHONEPUOAHbIE
CcpefHeKBaApaTMYECKMEe 3HAYeHUA, OBHOBAAEMble Yallle, Yem KaxKAabli nonynepuof (Kak onpeaeneHo B
HOPMATMBHOM YacTU HacToAwero cTaHaapta). Hanpumep, moxeT 6biTb nonesHbiM 06HOBAATL
ofHoMepuoaHoOe cpefHeKBagpaTMyeckoe 3HayeHne 128 pas B TeyeHue nepuoga. ITOT Noaxon nossonset
6osee TOYHO UAEHTUPUUMPOBATL HAYaN0 U KOHEL, NPOBana HaMNPAXKEHUA, UCNO/b3yA TONbKO MOPOroBble
3HayeHuMA. K HepocTaTKaM 3TOro NoAxoAa OTHOCATCA yBeAnveHue obbema AaHHbIX M 06paboTKK, a TaKkKe
MCNoNb30BaHMeE CrnarkmBatoLlero GuabTpa, KOTOPbIA MOXKET UCKA3UTb pe3ybTar.

N3mepeHna cpeaHEeKBaApaTUYECKMX 3HAYEHWI HanpaKeHMAa MNOo3BOAAKT MPaBUAbHO OLEHUTb
MOLLHOCTb B PE3UCTUBHOM Harpy3ke. O4HAKO 3/1eKTPOHHbIE YCTPOMCTBA, KaK NPaBuIo, BOCIPUUMUMBLI HE K
cpenHeKBaApaTUYECKOMY 3HAYEHUIO HANPAXKEHUA, @ K MMKOBOMY 3HAYE€HMIO CUTHaANA U HEYYBCTBUTE/IbHbI K
OPYrMM XapaKTepuctnkam ¢opmbl curHana. [na oueHKM BAUAHUA NPOBana HaMNPAXKEHUA Ha 3/IEKTPOHHble
yCTPOICTBA MOFYT ObITb NONE3HbI ANTOPUTMbI, HE OCHOBaHHble Ha CpPeAHEKBAAPATUYECKOM 3HAYEHUU
HanpsAXeHus.

A.7.3. Yron pasoBoro casura

ONna HeKOoTopbIX MPUMEHEHUI 3NEKTPOOHOPYAOBAHUA BAXKHOM XapPAKTEPUCTUKON ABNSETCA Yron
$ba3oBoro casura, NpyM KOTOPOM HAYMHAETCA NPOBa HaNPAXEHUA. OTO UMEeeT MecTo, Hanpumep, B Cay4asx
CaMOMpPOM3BO/IbHOIO OTMYCKaHMA 31EKTPOMEXAHUYECKNX KOHTAaKTOPOB.

[aHHbI yron $pa3oBoro casura MoxeT bbITb onpeaeneH NyTem 3anmMcK y4acTKa BOJIHbI A0 U B TeYeHue
npoBana HanpsaKeHMUA M MOUCKOM Ha HEM TOYKM, B KOTOPOI Gopma BO/HbI OTKIOHAETCA OT UAEaANbHOW,
Hanpumep, Ha 10%. 3aTem Heob6xoaMMO ABUTaTbCA B 06PAaTHOM HamnpaBAEHUWN K HavaNy NpoBana B NOMCKAX
TOYKM C MEHDBLUMM OTKJOHEHUEM, Hanpumep 5%. ITOT aNropuTM OYeHb YyBCTBUTENEH U NMO3BOJIAET TOYHO
onpefennTb Hayasno MPOBANA HaNpAXKeHUA 6e3 NOXHbIX cpabaTbiBaHWI Npu cnabbix KosnebaHuAx, He
OTHOCALLMXCA K MPOBaJy HaNpPAXeHUA.

Moao6HbI aNropuTM MOKET BbITb MCNONBb30BAH WM A/1A HAXOXAEHWUA KOHLLA NPOBAA HaMnpAXeHuUs.
3TOoT noaxon, NO3BOAAET paccymTaTb ANMTENbHOCTb NMPOBaaa C paspelleHnem HaMHOro AYYLLUUM, YeM OAWNH
nepuoa. TaKkke coBpemeHHble meToAbl 06paboTKM cuMrHana UMerT cnocobHOCTb TOYHO OBHapyXuBaTb
Ha4yafno NpoBana HanpsaXKeHusA.

A.7.4. HecummeTpua Nnpm nposane HanpaxeHuna

[arKe o4eHb KpaTKOBPEMEHHAA HECUMMETPUS HaNpPAXKEHUN MOXKET NOBPeAUTb HArpysKy TpexpasHoro
BbINPAMUTENA WAW Bbi3BaTb cpabaTbiBaHMe TOKOBOW 3awmTbl. TpexdasHble npoBasbl 4acto ObiBalOT
HecummeTpUYHbIMU. Cnocob BbICTporo 06HOBNEHUA CpeAHEKBAAPATUUYHbIX 3HAYEHWNI, ONUCaHHbIN B A.7.2,
nosieseH Npwu BblYUCAEHUN TPeXxdPa3HOM HECUMMETPUK BO BPeEMA NpoBana. HecuMmeTpuma 4acTo n3meHseTcA
BO BpeMmsi MpoBasia, NO3TOMY OHa MOMKeT ObITb NpeacTaBseHa B rpadpuyeckoir dopme nan moxet bbiTb
YKa3aHO MaKCMMa/ibHOe 3HaYeHNe HECMMMETPUMN.

MoKeT ObITb NOsEe3HbIM MPOAHANN3MPOBATb OTAE/NbHO HY/NEBYHO NOC/EeA0BaTe/IbHOCTb, 06PATHYIO
nocnefoBaTeNlbHOCTb WM MOJIOKUTENbHYID  NOCAe[0BaTe/IbHOCTb  OCHOBHOM  4acToTbl BO  BpemA
HECMMMETPUYHOTO NPOBasa HanpAXeHUA. ITOT Noaxos gaeT MHPopMaLLMIo O TOM, KaK NPOBaa HanpsaXKeHuA
PacnpOCTPAHAETCA B /IEKTPUYECKOW CETU, U MOKET OblTb MoneseH AAs MOHUMAHWUA OOHOBPEMEHHbIX
npoBasioB 1 BbIGPOCOB B PasNnYHbIX $paszax.



A.7.5. Yron pasoBoro casura Bo BpeMsi NpoBaia HanpsKeHns

B HeKoTopbIX cUTyauusax, Hanpumep, B TpexdasHbix BbiNpamUTensax, yron ¢asoBoro casura npu
NpoBasie HaNPAXKEHUA MOXKET UMETb BayKHOe 3HauYeHue. Takoi yron $¢asoBoro cABura MoXKeT ObiTb USMEpPEH,
HanpMmep, C NOMOLLbIO AUCKPETHOro NpeobpasoBaHma Pypbe, NPUMEHEHHOTO K NEPUOAY HAaNPAKEHUS 40
Hayana nNpoBana, M K cnepylowemy nepuoay HanpsaXKeHua nocsie Hayana nposana. Ecam Takoit nogxon
NPUMEHUTb KO BCEMY MPOBAJy, MOXET ObITb paccinMTaH MaKCMMasbHbIN yron $a3oBoro casura BO Bpems
nposana.

3HaHWe yrna ¢a3oBOro cABura B KOHLE NpOBana HaMpAXeHWA TaKKe MOXKeT ObiTb nosesHbiMm. B
HEeKOTOPbIX CUTYyaLUMAX, Hanpumep Npu aHanmnse ctabunbHocTN Gpa3oBOM aBTONOACTPOMKM YAaCTOTbl, MOXKET

BbITb NONE3HBIM BbIYMCANTL MAKCUMabHOE 3HaueHue nameHenws yrna pasosoro casura @/ dt so spems
npoBasa HanpaxeHus. BolumcneHune yrna ¢asoBoro casura Bo Bpemsa npoBasia HanpsaxKeHUs MoxKeT 6biTb
06beANHEHO C BblMMCAEHNEM HECUMMETPUN HAMPAXKEHUN NPW NpoBase HanpsaXeHUsa NyTem BblYMCAEHUA
amnauTyabl M yrna ¢$asoBOro cABura COCTaBAAOWMX HYNEeBOW MOC/AefoBaTENbHOCTU, Ob6paTHOM
noc/iefL0BaTeIbHOCTM U NPSMOM NOC/AeA0BaATEIbHOCTU HaNPsKeHU BO BPEMSA HECUMMETPUYHOIO NPoBana.

A.7.6. HepocTtatolee HanpaxkeHne

[JaHHaA XxapaKTepucTMKa NpoBasia HanpAXKeHUA MOXKeT OblTb paccinTaHa NyTem BblYMTaHMA GOpPMbI
BOJIHbI MPOBasia HanpaXXeHua ns naeanbHon Gopmbl BOJIHbI C aMNANTYA0MN, pa3oM M 4YACTOTOM, OCHOBAHHbIX
Ha AaHHbIX nepen, NpoBanoM. IJTa XapaKTEPUCTMKA MOXKeT ObiTb Mnose3Ha, 4Tobbl MPOaHaNM3MPOBaTb
BAMAHWE NPOBana, HaNPUMep, Ha AMHAMUYECKME CTabUAN3aTOPbI HANPAKEHUS.

A.7.7. VicKaxkeHne BO BpemsA NpoBana HanpAaxeHua

HanpseHne BO Bpems NPoBasia YacTO MUCKAXKEHO, U UCKAXKEHWUS MOTYT ObITb BaXKHbl 418 MOHUMAHWA
BO34EMCTBMA MPOBaJia HAaMPAXEHUA HA 3/IEKTPOHHbIE YCTPOMCTBA. [1N1A ONMCcaHMA UCKAXKeHWA BO Bpems
npoBana MOMXeT OblTb NPUMEHEH TPAAUUMOHHbLIN MeToh pacyeTa KoadpduuMeHTa  UCKAXKEeHUs
CMHYCOMOANBbHOCTU KPUBOM HAMPAMEHWA, HO NpUM 3TOM WCKA)KEHHOE HamnpsAXeHWe CpaBHUBAOT C
HanpsaXeHnem OCHOBHOM YacToTbl, KOTOPOE, MO onpeAeseHunto, HbICTPO U3MEHAETCA BO BpeMa npoBana. Mo
3TOW MNpUYMHE MOXKeT OblTb 60nee MNoNe3HbIM OUEHMBATb MCKAa)KeHMe BO BpemsA NpoBaja MNpPoCTo
cpegHeKBaApaTUYHbIMU 3HAYEHUAMM HEOCHOBHBIX COCTaBAAOWMX. [PUCYTCTBME YETHbIX FAaPMOHUK BO
BpeMA 1 Moc/sie NpoBaJia MOXKeT YKasbiBaTb Ha HacbllWeHWe TpaHchopmaTopa.

A.7.8. lpyrne xapakTepuCcTuKn

MpuBeLeHHbI NepeyeHb XapaKTEPUCTUK MPOBAJIOB HAMpPAMKEHUA He ABAAETCA MCYEPMNbIBAIOLLUM.
Lpyrve xapakTepuCTUKK, He yKasaHHble 34eCb, MOTyT OblTb TaKXe MNONAe3HbIMM A8 aHaNM3a BAWUAHMA
MPOBA/IOB HAMPAXEHUSA HA Pas3fNYHble TUMbl HArpy3oK, YNpasBAflOWMX U KOPPEKTUPYIOLWMX YCTPOMCTB.
JononHuTenbHble cBeAeHUA NpuBeaeHbl B [6] 1 [16].

Mpunoxenune B
(cnpaBoyHoe)

WU3MEPEHWMA NOKA3ATE/IEM KAYECTBA
3/TIEKTPUYECKOWM 3HEPTMM - PYKOBOZCTBO MO MPOBEAEHMIO

B.1. U3mepeHusa nokasartenen K3 npu BbINOAHEHUM YCNOBUIA AOTOBOPOB

B.1.1. BeegeHue

MpuBeaeHHble B HAacToAWeM Moapasaene matepuansl NpencTaBaatoT coboit pekomeHAauuu no
n3mepeHMAM nokasatenein K3 npu BbINONHEHUWN YCAOBUIN [OTOBOPOB. B HUX U310KeEHbI GaKTOPbI, KOTOpble
cnepyet yunTbiBaTb CTOPOHAM AOrOBOPHbIX OTHOLIEHUA.

MpumedaHue. B HacToAwweMm pa3sgene obcyKaaroTca cnocobbl OLLEHKKN NoKasaTenein K3, oTHocawmxcs
K HAaNPAXKEHWUIO.

Mpwu BKAtOYEHUM BONPOCOB obecneveHns K3 B TEKCT AOroBopa cneayeT yuuTbiBaTb peKoMeHaauum,
npuseneHHble B B.1.2. Mpn nposegeHUn namepeHuin nokasatenen K3 B uensx npoBepKM COOTBETCTBUSA
YCNOBUAM A0r0BOpaA CAeAyeT yYnUTbiBaTb PpeKOMeHaaummn, npmeeseHHole B B.1.3.



B.1.2. Obuee paccmoTpeHmne

Ycnosus gorosopa, otHocAwmecs K K3, AoaKHbl 6bITb BbINOJHUMbI O4HOW CTOPOHON U NpUemeMbl
ONA Apyroi. B KauecTBe OTNPaBHOMN TOYKM NPU YCTaHOBAEHMM BONpocoB K3 B foroBope A0KeH b6bITb yKasaH
CTaHAapT, ycTaHaBauBawowmMii Hopmbl K3 (cm. &MOCT 13109&). CneayeT yuuTbiBaTb CBefeHUs 06
oXunaaemMbix U GaKTUYECKMX 3HaUeHUAX NoKasaTeseln K3 B a1eKTpUYECKNX ceTaX, NPUBEAEHHbIE B CTaHAapTax
M3K, Hanpumep [17] - [21].

Ona Toro 4tobbl pe3ynbTaTbl M3MeEpPeEHWI nokasaTesnelr K3 6OblaM npeactaBUTENIbHbIMM  NPU
HOPMasibHbIX YC/IOBMAX pPaboTbl CUCTEMbI 3/IEKTPOCHAOXKeHUA, credyeT NpW aHanMse pesy/bTaToB
N3MepeHUii He NPUHMMATb BO BHUMaHUE (HO He UCK/oUYaTb NOJIHOCTbIO) IaHHble, NOyYeHHble B UHTEPBabI
BPEMEHMU, Korga nuTatoLLas ceTb AB/sSIaCb 06 bEKTOM BO34ENCTBUM, BbI3BAHHbIX:

- UCKNIIOMUTENbHBIMM NOFrOAHbIMM YCIOBUAMM;

- BAMAHMEM TPETbEN CTOPOHbI;

- AencTBMAMM OPraHOB BNACTY;

- NPOMbILNEHHbIMM Harpy3skamu;

- 06cTOATENBCTBAMW HEMPEOAO/IMMON CUNDI;

- HEXBATKOM MOLLHOCTM.

JoroBop AO/IKEeH yCTaHaB/AMBaTb, CneayeT /M NP OLEHKe COOTBETCTBUS pe3y/bTaTOB M3MEpPEeHWUM
TpeboBaHMAM 40r0BOPa UCKAOYATb PE3Yy/IbTaTbl USMEPEHUIA, MAaPKMPOBAHHbIE, KaK YKa3aHO B HOPMATUBHOM
yacTu cTaHgapTa (cm. 4.7). Ecnv MapKUpoBaHHbIe JaHHble UCK/OYAIOT, TO Pe3ybTaTbl USMEPEHUI KaxKaoro
nokasartens K3 6yayT, Kak NpasBu/io, B3aMMHO HE3aBUCUMbIMM, U 3HAYEHME KaKAO0ro NoKasaTeNna MOXKHO
OyneT HenocpeaCTBEHHO CPABHUTb CO 3HAYEHWEM, YCTaHOBJ/IEHHbIM B AoroBope. Ecnv mapKkuMpoBaHHbIe
OaHHble He WCKAYaloT, TO pe3ynbTaTbl M3MepeHWn OyayT, Kak npaBuao, B Oosbluel CTeneHu
XapaKTepu3oBaTb HernocpeacTBeHHOe BAMAHME KD Ha PYyHKUMOHMpPOBaHME BOCMPUUMUMBLIX HArpy3oK, HO
npu atom byaet 6osiee CAOKHO WAM [arKe HEBO3MOMKHO CPaBHWUTb pPe3y/bTaTbl M3MEPEHWU C Ntobbim
OOroBOPHbLIM 3HaYEHMEM.

MpumedvaHne. MapKMpoBaHMe pe3ynbTaToOB N3MEPEHWNI YKa3bIBAeT HA TO, YTO U3MEPEHMA MOrIn BbiTb
NnoABepKeHbl BAMAHUIO MOMEX M YTO OAHA MOMexa Moraa CTaTb MPUUYMHON U3MEHEHUA HECKOIbKUX
nokasatenen K3.

Ecnv nposegeHne nsmepeHuin nokasarteneit K3 cumtaetca Heobxoammbim AN OLEHKM COOTBETCTBUA
3/1eKTPOCHabXeHUs YyCNoBMAM [0roBopa, TO Ha CTOPOHY JOroBopa, KOTopaAa CYMTAeT M3MepeHus
HeobxoAMMbIMK, AO/XKHA ObiTb BO3/10XKEHa OTBETCTBEHHOCTb 33 MX OpraHuMsauuio (eciM He NPoBOAUTCA
HenpepbIBHbIA MOHUTOPUHT K3). OgHaKo 3TO He A0JIKHO MPEensaTcTBOBaTb TOMY, UTO6bI B goroBope 6bina
cneuunanbHO onpeaesieHa CTOPOHa, NPoBoAALLAA U3mepeHus. MoryT TakkKe noTpeboBaTbCA KOHCYAbTaLMUM C
TpeTbel CTOPOHON.

B poroBope cneagyet yKasaTb, Kakme GUHAHCOBbIE 3aTpaThl, CBA3aHHbIE C MPOBEAEHNEM U3IMEPEHU,
OOJ/IKHbI HECTM CTOPOHbI foroBopa. PrHaHCOBbIE 3aTpaTbl MOTYT 3aBUCETb OT PE3Y/IbTaTOB U3MEPEHUN.

YcnoBus [oroBopa [AOJIKHbI YCTAHaBAMBATb CPOKM AEUCTBMA [O0roBOPa, MHTEpPBas BpPemMeHM
M3MepeHui, nokasaTtenn K3, nognexkawme uamepeHusm, U mecta pasmelwieHne CU. TMpu Bbibope
WHTEPBANOB BPEMEHU WM3MEPEHWI MU HOMEHKIATypbl NoKasaTeneit KO cm. B KayecTBe npumepa B.1.3
HaCTOALLEro CTaHgapTa.

Cnocob noakntoueHma CU (Hanpumep, "dasa - HeliTpanb" nan "dasa - pasa") 40MKeH COOTBETCTBOBATb
BMAY SNEKTPUYECKON CETU NN BbITb BbIOPaH Ha OCHOBE COrNAacOBAaHHOIO pPeLleHns CTOPOH, YTO AOKHO BbITb
yKa3aHo B 40OroBoOpe.

B moroBope cnegyeT yKasaTb NpPUMeEHAEMble MEeTOAbl U3MEPEHUIM U 3HaYeHMA HeonpeaeneHHOCTU
N3MepeHUIA, KaKk YCTaHOBEHO B HOPMaTUBHOM YacTM HaCcTOALLEro CTaHaapTa.

B pmoroBope cneayer yCTaHOBUTbL METO, OnpeaeneHUs KOMMeHcauuMu Npu HapylweHun oAHou u3
CTOPOH YC/I0BUIA A0rOBOPA.

[JoroBop MOMeT coAep)KaTb MONOXKEHUA O MopsfiKe paspelleHMA CNopoB, CBA3AHHbLIX C OLEHKOM
pe3y/bTaToB U3MEPEHUN.

[JoroBop MoXKeT cofepaTb MHGOPMaLUIO O MOpPAAKE AOCTYNA K AaHHbIM U UX KOHOUAEHUMNANBHOCTH,
TaK KaK CTOPOHa, aHa/M3upylowan AaHHble M OLEHWMBAIOLWAA COOTBETCTBUE A0rOBOPY, MOMKET He ObITb
CTOPOHOW, NPOBOAALLEN N3MEPEHNA NOKa3aTenen K.

B.1.3. CneumanbHble BONPOCHI

B.1.3.1. O6uwue nonoxeHusn



KauecTBO 3/1eKTPUYECKOM SHEPTUMN OLLEHNBAIOT CPAaBHEHWEM Pe3y1bTaTOB U3MEPEHUI NoKasaTenei K3
¢ Hopmamu K3 (8oroBopHbIMU 3HAYEHUAMM), YKa3aHHbIMM B forosope. Hopmbl K3 B HacToswem cTaHgapTe
He YCTaHOB/IEHDI.

B oTHOWeHUN KaxKaoro 13 nokasatenen K3 B 4orosop mMoryT 6biTb BKAOYEHbI Cieaytolme CBeaeHUs:
[OroBOPHOE 3HauYeHMe (3HayeHun) NnoKasaTensn, NPOAO/IKUTENLHOCTb BPEMEHN U3MEPEHUN, OANTENbHOCTb
BPEeMEHHbIX MHTEPBA/IOB MPW OLLEHKe 3HAYeHWUI nokasaTenein K3, BO3MOXKHble cnewunanbHblie npoueaypbl,
OTHOCALLMECA K MPUMEHEHUIO MapKUPOBAHHbIX Pe3y/IbTaTOB N3MEPEHUA.

3HayeHnss MHOTUX NoKasaTesiei K3 (OTHOCALWMXCA K HAaNPAXKEHUIO, TAPMOHUKaM, f03e dankepa) moryTt
6bITb pa3HbiIMM B ByAgHMYHbIE U BbIXOAHble AHW. NPOAOCMKUTENBHOCTD M3MEPEHUN AN OLLEHKM ITUX
nokasaTenemn AoKHa 6bITb MUHUMYM OfHA Heaens (MM HECKONbKO Heaenb).

B.1.3.2. YacToTa

MpoJoNKUTENBHOCTD U3MEPEHUIA: MMHUMAJIbHBIA MHTEPBAJI BPEMEHW U3MEPEHUI ANA OLEHKU - OAHA
Hepena.

MeToabl OUEHKM OCHOBaHbl HAa MCMNOJ/Ib30BAaHUM 3HAYE€HMUIM YacToTbl Ha 10-CeKyHAHbIX WUHTepBanax
BPeMeHW U3MepPEHMUS.

MpeanaratoTca cnegyowme MeToabl OLEHKN:

- pacyeT Yncna UaM NPOLLEHTHOM A0/IM 3HAYEHUI YACTOTbl B TEYEHUE BPEMEHW U3MEPEHUIA, KOTOpblEe
BbIXOAAT 3@ BEPXHUI UM HUXKHUIA NpeaenibHble 3HaYeHWA, YCTAaHOB/IEHHbIE B AOTOBOPE;

- CpaBHEHWe 3HAYeHWW YacTOoTbl, B MAKCMMANbHOW CTENEHWU OTKAOHAIOLMXCA OT HOMMUHANBbHOIO
3HaueHWA, C BEPXHUM W/UAN HUKHUM NpefeNnbHbIMU 3HAYEHUAMM, YCTAaHOB/JEHHbIMW B [0OroBOpe
(NpopoKUTENBHOCTE U3MEpPEHUIA B OAaHHOM C/lydae MOXKEeT OTAMYaTbCA OT YKa3aHHOro Bbilwe
MWHUMaNbHOTO 3HaYeHUs);

- CpaBHeHWEe 3HayYyeHWi 4acToTbl (B repuax), onpeneneHHbIX C BepPOATHOCTbO 95% (MAM C MHOM
BEPOATHOCTbIO) 33 OAMH MM HECKO/IbKO HeAe/ibHbIX MHTEPBA/IOB BPEMEHWN U3MEPEHUNI C BEPXHUM n/uan
HUXKHUM NpeaenbHbIMU 3HAYEHUAMM, YCTAHOBAEHHBIMU B LLOTOBOPE;

- pacyeT Yncna NocneaoBaTe ibHbIX 3HAYEHUI YaCcTOTbl, KOTOPbIE BbIXOAAT 33 BEPXHUN U/NAN HUKHUIA
npeaenbHble 3HaYEHWA, YCTAHOBNEHHbIE B LOFOBOPE;

- CpaBHEHME BEe/IMYMH, MONYYEHHbIX YCPEAHEHMEM 3HAYEHWUI 4YacTOTbl, OTKAOHAKOLWMXCA OT
HOMWHANIBHOTO 3HAYeHWA, HA WHTepBajsie BPEMEHUM WU3MEPEHUN, C NpPefeNnbHbIMU 3HAYEHUAMM,
YCTaHOBNEHHbLIMM B LOTOBOpE.

MoryT 6bITb TPUMEHEHbI APYrMe MeTOoAbl OLLEHKM, COr1acoBaHHbIE CTOPOHAMM A0rOBOpA.

B.1.3.3. 3HaueHKe HanpAaXKeHUA

MpoJoNKNUTENBHOCTL U3MEPEHUIA: MMHUMAJIbHBIV MHTEPBAJI BPEMEHW U3MEPEHUI ANA OLEHKU - OAHA
Hepens.

MeToabl OLEHKM OCHOBaHbI HA UCMOJ/Ib30BAHUM 3HAYEHWUI HanpAaXKeHUA Ha 10-MMUHYTHbIX MHTepBanax
BPEMEHW U3MEPEHUNA.

MpeanaratoTca cnegyowme MeToabl OLEHKN:

- pacyeT yMcna WUAM MPOLEHTHON A0AM 3HAYEHUIN HAMNPAXKEHUA B TEeUYEHME BPEMEHU U3MEPEHUN,
KOTOpble BbIXOAAT 33 BEPXHUI UAWN HUXKHWUI NpefenbHble 3HaYeHWA, YCTAaHOB/IEHHbIE B AOTOBOPE;

- CpaBHEHMeE 3HAYEHUIN HAMNPANKEHUA, B MaKCMMa/IbHON CTENEHU OTK/IOHAILWMXCA OT HOMUHAZIbHOTO
3HAYEHUA, C BEPXHUM W/UAN HUNKHUM MpedenbHbIMU 3HAYEHUAMU, YCTAHOB/IEHHbIMW B [0rosope
(NpopoMKNTENBHOCTE U3MEpPEHUIA B OAaHHOM C/lydae MOXKEeT OTAMYaTbCA OT YKa3aHHOro Bbiwe
MWHUMaNbHOTO 3HaYeHUs);

- CpaBHEHMeE 3HAYEeHUI HanpsXKeHus (B BOAbTax), onpenesieHHbIX C BePOATHOCTbIO 95% (1Man ¢ MHOM
BEPOATHOCTbIO) 33 OAMH MM HECKO/IbKO HeAe/ibHbIX MHTEPBA/IOB BPEMEHWN U3MEPEHNI C BEPXHUM n/uan
HUXHUM NpeaesibHbIMU 3HAYEHUAMM, YCTAHOBNEHHBIMU B LOTOBOPE;

- pacyeT uMcna nocnefoBaTe/bHbIX 3HAYEHUI HaMPAXEHWA, KOTOpble BbIXOAAT 3a BEPXHUI U/nau
HUXHUI NpefebHble 3HAYEHUSA, YCTAHOB/IEHHbIE B JOTOBOpE.

MoryT 6bITb NPUMEHEHbBI APYTrMe METOAbl OLLEHKW, COrNacoBaHHble CTOPOHAMM A,0r0BOpa.

B.1.3.4. lo3a dnmkepa

MpoJoNKNUTENBHOCTD U3MEPEHUIA: MUHUMAJIbHBIA MHTEPBAJI BPEMEHW U3MEPEHUI ANA OLEHKU - OAHA
Hepena.

MeToabl OLLEHKM OCHOBaHbl Ha UCMO/Ib30BaHNN 3HAYEHWN KPaTKOBPEMEHHOW A,03bl GpnKepa Pst (10-

MMWHYTHbIN WHTEPBAN BPEMEHU W3MEPEHUIN) U ANUTENbHOM A03bl paAnKepa P" (uHTEpBan BpemeHM



nsmepeHus 2 u).

MpepnaratoTca cnepytolime MeToabl OLLEHKM:

- pacyeT yncaa UAM NPOLEHTHOM A0NM 3HAYEeHUM [03bl GAMKEpPa B TEYEHME BPEMEHU U3MEPEHUN,
KOTOpble BbIXOAAT 33 NpeAe/ibHble 3Ha4YeHUA, YCTAaHOB/IEHHbIE B JOTOBOPE;

- CpaBHEHMe 3HaYeHni Pst , ONpeesieHHbIX C BEPOATHOCTbIO 99% (MM C MHOM BEPOATHOCTLIO), UK

3HaYeHUM Plt , onpeneneHHbIX C BEPOATHOCTbIO 95% (VI}'IM C UHOM BepOﬂTHOCTbPO), 3a OAUH NN HECKOJIbKO

HeZeNbHbIX UHTEPBANOB BPEMEHN U3MEPEHWIA C NPeebHbIMU 3HAYEHUAMM, YCTaHOBNEHHBIMW B AOTOBOpE.

MoryT 6bITb TPUMEHEHbI APYrMe MeToAbl OLLeHKM, COr1acoBaHHbIE CTOPOHAMM AOrOBOPA.

B.1.3.5. lpoBanbl HaNpPAXKeHWA 1 nepeHanpaAXeHna

MpofoAKUTENBHOCTD USMEPEHUI: MUHUMA/IbHBIA MHTEPBAN BPEMEHU U3MEPEHUI SN OUEHKM - OAUH
roa.

MeToab! OLLEeHKN OCHOBaHbI Ha YCTaHOBAEHUN CTOPOHAMM A0TOBOPA 3HAYEHUA BXOAHOIO HanpaXKeHua
Udin-

MpumeyaHue. Ons abOHEHTOB HM3KOBOJIbTHLIX CUCTEM 3/IEKTPOCHAOKEHUA BXOAHOE HanpsKeHue

Udin 06bl4HO pPaBHO HOMMHANBbHOMY HanpAXeHuto cuctembl. Ona aboHeHTOB cucTEM 3}'IeKTpOCH36)KeHMﬂ

cpeaHero n BbICOKOIro HanpAxXeHwuAa BXoaHOe HanpAaxXeHwme Udin MOXKEeT OT/IN4aTbCA OT HOMWUHAJIbHOIO

HanpAMKeHUA.

CTOpOHbI f,O0roBOpa A0/IXKHbI COr/1acoBaTh:

- NOPOroBble 3HAaYEHMA MPOBasa HaNPAXKEHUA U NepeHanpsaXeHus;

- MeToApbl 06beANHEHMA PE3YIbTATOB U3MEPEHUI MO BPEMEHU;

- MeToabl 0b6begMHEeHUs pe3ynbTaTOB M3MEPEHWs B Pas3/IMYHbIX MecTax YycTaHoBKM CU, ecnm
n3mepeHme NpoBoaaT 6osee yeM B O4HOM MECTE;

- coaeprXaHue MPOTOKONOB WCMbITaHWWA, Hanpumep, B YacTM TabauL, OCTAaTOYHOIO HaNpPsAXKEHUAa U
AIUTENBbHOCTM NPOBAJIOB HAMPAXKEHWUA U NePeHANPANKEHWNI;

- Apyrve TpeboBaHMA, OTHOCALLMECA K METOLAM OLLEHKM, NPeACTaBAsAOWME UHTEpeC.

B.1.3.6. MNpepbiBaHUA HaNpAXKEHNA

MpoAOKUTENbHOCTb U3MEPEHUIA: MUHUMANbHbIN MHTEPBA BPEMEHN U3MEPEHWUI A5 OLLEHKM - OAWNH
rog,.

MeToapbl OLEeHKM: CTOPOHbI AOroBOPa AOJIKHbI COF1acoBaTb 3HaYEHWNE SAUTENbHOCTU, ONpesenstowel
rpaHuUy Mexay "KpaTKoBpeMeHHbIMK' W "gnutenbHboiMU" npepbiBaHUAMM HanpsaxkeHua. MNpegnaraercs
NPOBOAUTb pPacyeT Yncaa "KpaTKoBpPeMEHHbIX" MpepbiBaHUA HaNPAXKEHUA U NOJIHON NPOAO/IKUTEIbHOCTU
"anuTenbHbIX" MNpPepbiBaHUA HaNPAMKEHUs B TeYeHUe WHTepBasa BpemeHu usmepeHua. Moryt 6biTb
NPUMEHEHbI ApYyrMe MeToAbl OLLeHKM, COrlacoBaHHble CTOPOHAaMM A0rOBOpa.

MpepbliBaHMA HaNpAXKeHUs, O KOTOPbIX aboHeHTa MHGOPMUPYIOT 3apaHee (Hanpumep, He MeHee Yem
3a 24 4), MOTYT PacCMaTpPMBATLCA KaK MNNaHOBbIE OTK/OYEHMA U HE MPUHUMATBLCA B pacyer.

B.1.3.7. HecummeTpua HanpaxeHuin

MpoAO/KUTENbHOCTb U3MEPEHUIA: MUHUMA/IbHBIN MHTEPBAN BPEMEHU U3MEPEHUI AN OLEHKM - O4HA
Hezens.

MeToAbl OLeHKM OCHOBaHbl Ha MCMOb30BAHUMN 3HAYEHUI HECUMMETPUM HaNpPsXKeHUN HAa MHTepBaiax
BpemeHn nsmepenuns 10 muH n/mam 2 u.

MpeanaratoTcs cnegyolme MeToabl OLLEHKM ANs KAaXKA0r0 U3 ABYX 3HAUYEHUIA:

- pacyeT yMcna UAM NPOLEHTHOM AONM 3HAYEHUN HECUMMETPUM B TEYEHME BPEMEHU U3MEPEHUN,
KOTOpble BbIXOAAT 33 NpeAesibHble 3HAYEHUSA, YCTAHOB/IEHHbIE B OTOBOPE;

- CpaBHEHWE 3HAYEHUI HECUMMETPUN, B MAaKCUMANIbHOM CTENEHWU OTKNOHSIOLLMXCA OT HOMUHANbHOTO
3HaYeHus, c NpeaesbHbIMU 3HAYEHUAMM, YCTAHOBNEHHbIMU B A0roBOpe (MPOAONKUTENBHOCTL U3MEPEHUI B
AAHHOM CNyvyae MOMKET OT/IMYATbCA OT YKa3aHHOro Bbille MMHMMANbHOIMO 3Ha4yeHWs M ObiTb pPaBHOM,
Hanpumep, og4HOMY roay);

- CpaBHEHMWE 3HAYEeHUI HeCcUMMETPUK (B NpoLEHTax), onpeaeneHHbIX ¢ BEPOATHOCTbIO 95% (Maum ¢
MHOW BEPOATHOCTbIO) 33 OAMH WM HECKONbKO HeAenbHbIX MWHTEPBAa/ZIOB BPEMEHW W3MEPEHU C
npeaefbHbIMMU 3HAYEHUAMM, YCTAHOB/IEHHBIMW B A0TOBOpE.

MoryT 6bITb NPUMEHEHbBI APYrMe MeToAbl OLLEHKN, COrNacoBaHHbIe CTOPOHAMM 4,0roBOpa.

B.1.3.8. FTapMOHUKM HanpAXKeHnA



MpofoAKUTENBHOCTb U3MEPEHUIA: MMHUMAJIbHbBIV MHTEPBAJI BPEMEHW U3MEPEHUIN ANA OLLEHKWN - OAHA
Hegena nNpu UCNosb30BaHUM 3HAYEHUIN, NONYYEHHbIX Ha 10-MUHYTHbIX MHTEpPBanax BpemeHu. Kpome Toro,
eXeJHeBHas OUEHKAa, MO KpailHen mepe, B TeYeHMEe OAHON HeZenu MNpu MUCNONb30BaHUW 3HAYEHUM,
MOJIYYEHHbIX HA MHTepBasiax Bpemenu 3 ¢ (150/180 nepnoaos).

MeToabl OLLEHKM OCHOBaHbl Ha MCMOJ/Ib30BaHMM 3HAYEHMI Ha MHTepBanax sBpemeHun 3 c¢ (150/180
nepnoaos) n/mnm 10 MuH.

[oroBopHbie 3HayeHMA (HopmMbl K3) MoryT 6bITb B COOTBETCTBUW C COF/IalLEHUEM MEXKAY CTOPOHAMMU
YCTAHOB/IEHbI AN1A OTAENbHbIX FAPMOHUK, A4 TPYNN rapMOHUK B KOHKPETHOM MOoJIoCe YacToT UAM ApYrux
rpynmn, HanpPMUMep YETHbIX N HEYETHbIX FAPMOHMUK.

MpeanaratoTca cnegyoume meToabl OLEHKU AN 0ObIX 3HAYEHUN:

- pacyeT YMcaa UAM NPOLLEHTHON A0AN 3HAYEHUIN B TeYEHUE BPEMEHU U3MEPEHUN, KOTOpPbIE BbIXOAAT
3a NpegesibHble 3HAYeHMA, YCTaHOBNAEHHbIE B 40FOBOpPE;

- CPaBHEHME MAKCMMa/IbHbIX 3HAaYEHWUI C NpeaesibHbIMU 3HAYEHMAMM, YCTAHOBAEHHbIMW B A0roBope
(NpoponKNTeNbHOCTb  M3MEPEHW B OAHHOM C/lydae MOMET OTAM4YaTbCA OT YKasaHHOro Bbllle
MUWUHMMaNbHOIO 3HaYeHMA 1 BbITb PaBHOKN, HaNpUMep, oAHOMY roay);

- CpaBHEHME 3HaYeHU (B NPOLEHTAX), U3SMEPEHHbIX Ha MHTepBanax BpemeHn 10 MUH, onpeaeneHHbIX
C BEPOATHOCTbIO 95% (MM C MHOM BEPOATHOCTLIO) 33 OA4MH UM HECKOIbKO HeAe/lbHbIX MHTEPBA/IOB BPEMEHMU
N3MepeHUi, /MNN 3HaYEHWNI, U3MEPEHHbIX Ha MHTepBanax BpemeHn 150/180 nepnonos, onpeaeneHHbIX ¢
BEPOATHOCTbIO 95% (MM C WMHOM BEPOATHOCTbIO) 3@ KaXAble CYTKW, C npeaesibHbIMU 3HaAYeHUAMM,
YCTAaHOBNIEHHbIMM B AOTOBOpE.

MoryT 6bITb NPUMEHEHbBI APYrMe MeToAbl OLLEHKN, COrNacoBaHHbIE CTOPOHAMM 4,0r0BOpPa.

B.1.3.9. UHTeprapMOHUWKU Hanpa*KeHua

MpofoAKUTENBHOCTD U3MEPEHUIA: MMHUMAJIbHbBIV MHTEPBAJI BPEMEHWN U3MEPEHUIN ANA OLEHKWN - OAHA
Hegena Npu UCNosib30BAHUM 3HAYEHUI, U3SMEPEHHbIX HAa 10-MUHYTHbIX MHTEepPBasax BpemeHu. Kpome Toro,
eXeJHeBHas OLEHKa Mo KpaMHeln mepe B TeYeHWe OLHON Heaenn npu WUCNOJIb30BAHUM 3HAYEHW,
N3MEePEHHbIX Ha MHTepBanax spemenu 3 ¢ (150/180 neproaos).

MeToabl OLLEHKM OCHOBaHbl Ha MCMO/b30BaHMM 3HAYEHMI Ha MHTepBanax spemeHn 3 c¢ (150/180
nepnoaos) n/mnm 10 MuH.

JoroBopHble 3HayeHMA (HopmMbl K3) MoryT 6bITb B COOTBETCTBUW C COT/IalLEHUEM MEXKAY CTOPOHaMMU
YCTAHOB/IEHbI A5 TPYNN UHTEPrapMOHUK FTAPMOHMK B KOHKPETHOM NOJI0Ce YacToT UK APYruX rpynn.

MpeanaratoTca cnegyowme MeToabl OLEHKU ANA N06bIX 3HAYEHWIA:

- pacyeT yMcaa UAM NPOLLEHTHOMN A0AN 3HAYEHUIN B TEUEHUE BPEMEHU U3MEPEHUN, KOTOpPbIE BbIXOAAT
3a NpegesibHble 3HAYeHMA, YCTaHOBNAEHHbIE B 40rOBOpPE;

- CPaBHEHME MAKCMMa/IbHbIX 3HAaYEHWUI C NpeaesibHbIMU 3HAaYEHMAMM, YCTAHOBAEHHbIMW B A0roBope
(NnpoponKknTenbHOCTb  M3MEPEHW B OAHHOM C/lydae MOMET OTAM4YaTbCA OT YKasaHHOro Bbllle
MUWUHMMANBbHOIO 3HaYeHMA 1 BbITb PaBHOW, HaNpUMep, og4HOMY roay);

- CpaBHEHME 3HaYeHU (B NPOLEHTAX), U3MEPEHHbIX Ha MHTepBanax BpemeHn 10 MUH, onpegeneHHbIX
C BEPOATHOCTbIO 95% (MM C MHOM BEPOATHOCTLIO) 33 OA4MH UM HECKOIbKO Heae/lbHbIX MHTEPBA/IOB BPEMEHMU
N3MepeHUi, U/MNn 3HaYEeHNI, U3MEPEHHbIX Ha MHTepBanax BpemeHn 150/180 nepnonos, onpeaeneHHbIX C
BEPOATHOCTbIO 95% (MM C MHOM BEPOATHOCTBbIO) 3@ KaxAble CYTKW, C npeaesibHbIMM 3HAYEeHUAMM,
YCTAaHOBNIEHHbIMU B JOTOBOpE.

MoryT 6bITb NPUMEHEHbBI APYTrMe MeToAbl OLLEHKN, COrNacoBaHHbIe CTOPOHAMM 4,0roBOpa.

B.1.3.10. Hanpa*KeHuA CUrHa 0B B 9INEKTPUYECKUX CeTAX

MNpofoAKNUTENBHOCTD U3MEPEHUIA: MMHUMAJIbHbBIV MHTEPBAJI BPEMEHWN U3MEPEHUIN ANA OLLEHKWN - OAHA
Hepens.

MpeanaratoTca cegyolime meToabl OUEHKU AN1A 0ObIX 3HAaYEHUN:

- pacyeT yMcaa UanM NPOLLEHTHON A0AN 3HAYEHUIN B TeYEHUE BPEMEHWN U3MEPEHUN, KOTOopble BbIXoaAT
3a npegesibHble 3HAYeHMUn, YCTaHOBNEHHbIe B 40rOBOpPE;

- CPaBHEHME MaKCMMaJ/IbHbIX 3HAaYEHUI C NpeaesibHbIMU 3HaYEeHMAMM, YCTAHOBAEHHbIMKW B A0OroOBOpe
(npoponKknTenbHOCTb  M3MEPEHW B OAHHOM C/lydae MOMET OTAM4YaThCa OT YKasaHHOro Bbllle
MUWUHMMANbHOIO 3HaYeHMA 1 BbITb PpaBHOW, HaNpUMep, oA4HOWN Heaene).

B.2. MpoBeaeHune cTaTUCTUYECKUX HabAoaeHWI

B.2.1. O6buwue nonoxeHua

B HactoAwem noapasgene npuBedeHbl pPeKOMeHZauMu Mo  OpraHus3auumM M NpoBeAEeHUID
CTaTUCTUYECKUX HabntoaeHui (ob6cnenoBaHnit) K3 (BKAoYan HeNpepbiBHbIA MOHUTOPWHT).



Mpu NnpoBeaeHUM cTaTUCTMUYECKMX HabatoaeHui (obcneaoBaHuin) K3 B MHTepecax noTpebuTens 3agaya
COCTOMUT B TOM, 4TOObl obecneunTb NOTpebuUTENA CBELEHMAMM O COOTBETCTBMM MNOKasaTenei KayecTBa
3NEeKTPUYECKOM 3Hepruu, nosy4aemoin noTpebutenem, COBOKYMHOCTM CTATUCTUYECKUX WHAeKcoB K3,
NPWU3HaHHbIX CTOPOHAaMM 40roBOpPa. ITU CTAaTUCTUYECKME UHAEKCHI K9 MOryT 0CHOBbLIBATLCA Ha TPeboBaHUAX
CTaHZapTa UAW YCTaHaB/MBATLCA 419 KOHKPETHOM 3/IeKTPUYECKOM YCTaHOBKM uan obpasua obopynosaHus.

Mpu npoBedeHuMn obcnegoBaHM KO B MHTepecax MOCTaBLMKA 3/1EKTPUYECKOM 3Hepruu 3agada
COCTOMT B OLLEHKE cyLlecTBytolLero ypoBHsa K3 (Hanpumep, 414 NOAKAOYEHMSA HOBOW HArpyskm).

Hactoawmin nogpasaen obbACHAET Lesb CTaTUCTUYECKUX HabatogeHuit K3 n cogepXuTt HekoTopble
pekomeHAauuu. Ha ocHoBe 06paboTkM 60abWIOr0 4YMCNa M3MEPEHHbIX 3HayeHW nokasaTtenen K3
NpPoOBOAMUTCA BblYMC/IEHUE UHAEKCOB KD Ans KOHKPETHOW TOYKU 3/IEKTPUYECKOWN CETU WU CETU B LLEJIOM,
NCMONb3YEMbIX B KQYeCTBE UCXOOHbIX BEIMUYNH, NO3BOAIOLLNX:

- NPOBEPUTb COOTBETCTBUE YCAOBUAM AoroBopa (cm. B.1);

- KOHTPOJIMPOBATb M3MEHEHME NoKasaTenei K3 B TeueHWe NpoaoIKUTENIbHOTO NEPUOAA BPEMEHU;

- CPAaBHMBATb PA3/INYHbIE 3NEKTPUYECKME CETU B OLAMH U TOT Ke Nepros BpEMEHM.

B.2.2. AHanus

[Nna cTaTUCTUYECKOro aHaAn3a A0IXKHbI NMPUMEHATHCA OAHOPOAHbIE AaHHbIE, NOMYYEHHbIE B OAUH U
TOT e MHTEepBas BPEMEHU W3MEPEHUIN B pe3y/ibTaTe OAHUX U TeX Ke U3IMEpPEeHWn B OOHON U TOK Ke
3NEKTPUYECKON CETU U T.A.

CTaTUCTMYECKMIA aHAIM3 OCHOBbLIBAETCA Ha KNAcCUPUKALMN M3MEPEHHbBIX 3HAYEHWA.

Ona Kaxkporo oTtaenbHoro nokasatena K3 HeobxogMmo ycTaHOBUTL "061acTb HOPMabHbIX
M3MeHeHMI" 1 pelwnTb, BKAYATb MAM He BK/OYaTb B 3Ty 06/71aCTb MapKMpOBaHHble AaHHble (cm. 4.7).
O6nacTb HOPManbHbIX M3MEHEHWI 3aTem pPasgenAlT Ha HECKONbKO K/1acCcoB OAWMHAKOBOW LIMPUHBI.
BbibpaHHOE YMCcno KnaccoB onpeaensieT Be/MYMHY LOBEPUTENbHOrO MHTepBasa. Mpuemnembim cynTatoT
yncao Knaccos, paBHoe 100. Knaccbl A0/KHbI OCTaBaTbCs MOCTOAHHBIMU B TEYEHME MHTEPBA/Na BPEMEHMU
n3mepeHuii (oauH AeHb, ogHa Hedensa, oaAuH rog v T.4.). B npegenax obnacT HOPManbHbIX U3MEHEHUI
YyCTaHaB/AMBAlOT MOCAEA0BATENbHOCTb K/AAaccOB OT HamMbonee HM3KOro A0 CaMOro BbICOKOrO 3HayeHwus.
PaccunTbiBalOT YNCAO M3MEPEHHbIX 3HAYeHMI MokasaTena K3 B npegenax Kaxaoro Knacca. 3T pacyeThbl
MOTYT 6bITb MCNOJIb30BaHbI 419 ONpeaeNeHns NHTErpanbHbIX KPUBbIX, KOTOPbIE B CBOIO oYepesb MOTYT ObiTb
MCMONb30BaHbI A1A ONpese/ieHUs NPOLEHTHbIX OTHOLWEHWN.

Ona onpepeneHva OOBEPUTENIbHOTO MHTEpPBana MCMNONb3YOT GOpMy/ibl CTAaTUCTUKM MPU 3a4aHHOM
[OBEPUTENBHOW BEPOATHOCTM, Hanpumep, 95%. ECNM YMCNO CTAaTUCTUYECKMX 3HAYEHUIN HEBENIMKO, cneayeT
cobnt04aTb OCTOPOXKHOCTL NPU ONpPeaeNeHNN LOBEPUTENBHOTO NHTEPBANA.

B.2.3. UHaeKcol K3

B.3.2.1. XapaKTepUCTUKM OTAENbHOM TOYKUN IN1EKTPOCETH

OTgenbHas TOYKA M3MEPEHMs B 3aBUCMMOCTM OT KOHKPETHbIX MOKasaTesnelt K3  morker
XapaKTepu3oBaTbCca MHAEKCaMu K3 aByx BUAOB:

- CTAaTUCTUYECKMM WHAEKCOM (Hanpumep, MPOLEHTHbIM OTHOLEHWEM) A8 MAKCUMMANbHbBIX WAU
CpenHuX 3HaYEHUN B TeYEeHUEe BpeMeHU namepeHnin (cm. [19] ana rapmoHuk, [20] ans dankepa u [21] ans
HECUMMETPUN HaNPSKEeHUN);

- noacyeTom cobbiTuit HapyweHusa K3 B TabanyHoi popme.

Mpumepbl nHAEeKcoB K3 ana pasnunyHbix nokasatenen K3 npusegeHsbl B B.1.3.

B.3.2.2. XapaKTepuUCTUKKN ceTn B LLeJIOM

CeTb B LLe/IOM NpeAcTaBaseT coboi COBOKYMHOCTb OTAE/bHbIX TOYEK, KNaccuduumpyemMbix No TUMNY cetu
nnu notpebuteneit. Ana nonyyeHusa obwmx pesynbTatoB MoryT b6biTb onpeaesieHbl BeCoBble KO3GPULIMEHTBI.
BecoBble KO3OPUUMEHTbI MOTYT MPUMEHATLCA U K CTaTUCTUYECKMM UHAEKCAM U COObITUAM yxyawweHunsa K.

B.2.4. Uenun nposegeHnAa MOHMUTOPUHIa K3

MoHUTOpMHI K3 Heobxogum pas Toro, 4tobbl XapaKTepu3oBaTb 3/IEKTPOMArHWUTHbIE SIBIEHUS B
KOHKPETHOM TOUYKe 3/1eKTPUYecKkoi ceTu. Llesib MOHUTOPUHIa MOXKET ObITb MPOCTON, HaNPUMEpP 3aK/1t04aTbCS
B NPOBEpPKEe COCTOSHWUA HEMPEPbLIBHOTO PEry/MpoBaHMA HaMNpsKeHWa B TOYKE MOoAauu 3/IeKTPUYECKOM
3Heprnn, wamM 6onee CAOXKHOW, HANpMMep, B aHa/iM3e TrapMOHMYECKMX TOKOB, MPOTEKAOWMX B
pacnpenenuTenbHOM SN1eKTPUYECKON CeTH.

[na npoBeaeHUs MOHUTOPMHIa K3, B OCHOBHOM, MOTYT ObITb CNeayHoLLME OCHOBaHUSA:

1) HeobxoaMMOCTb YCTPAHEHMA MOBPEXAEHWUN, BbI3blBatOWMX yxyaweHue K3 nytem BblABAeHUA
HECOBMECTUMOCTEN MEXAY CUCTEMOW 3NEeKTPOCHabxeHna u TC, BXOSAWMMM B COCTAB 3/EKTPUYECKUX
YCTaHOBOK;



2) HeobxoAMMOCTb OUEHKM KD, T.e. 3/1E€KTPOMAarHUTHOM O6CTAaHOBKM B KOHKPETHOW TO4YKe Ans
COBEpPLUEHCTBOBAHMA METOA0B PEry/IMPOBaHMA UM NPOBEAEHNSA MEPONPUATUIA Mo yaydweHuio K3;

3) nnaHMpoBaHWe NoAKAOYeHMA HOoBbIX TC, T.e. aHanM3 KadyectBa $pyHKUMOHUpoBaHMA TC nocne
NoAKAYEHUA HOBOro 060pyA0BaHUA, a TakKe 0b6ocHOBaHMe TpeboBaHUI K ycTponcTBam obecnedenus K3,
NJAaHUPYEMbIM K MOAKJAKOUYEHUIO BHYTPU 3/1EKTPOYCTAHOBKMU.

B ntobom cnyyvae npu opraHusaumm moHutopuHra K3 Hanbonee BarKHO YeTKOe MOHMMaHUe uenem
MOHUTOPUHra. OT uenet MOHUTOPUHIA 3aBUCAT HOMEHKAaTypa nokasaTtenen K3, noanexkalmnx uUsmepeHutio,
NPOAO/IKUTENBHOCTD MOHUTOPUHIA M MOPOroBble 3HAaYEHUS, C KOTOPbIMKU ByayT CPAaBHUBATLCA N3MEPEHHbIE
3HayeHus nokasaTtenei K3.

B.2.5. JkOHOMMYECKMe acneKTbl MOHUTOPUHra K3

Ha ctoMmocTb M 06ulylo 3KOHOMMYECKYD 3PPEKTUBHOCTb M3MEPEHUN (MOHWUTOPUHIra) BAMAIOT
HEeCKO/IbKO GaKTOpPOB, B TOM YMC/e CTOMMOCTb:

- npumeHeHna CH;

- MPUMEHEHMA N3MepUTeNbHbIX NpeobpasoBaTeneu;

- MOHTaXa CUN B mecTax MamepeHus, BKAOYasa A4OCTYN ANS NOAKNOUYEHMUS;

- 0bcnyKmMBaHus;

- Nepegayu AaHHbIX;

- ynpaB/ieHMA AaHHbIMM (co3aaHune 6a3 AaHHbIX U T.4.);

- 06pabOoTKM N aHaNM3a AAHHbIX, @ TaKXKe NPOAO/IKUTENbHOCTL 06CNeA0BaHMS.

N3 3TOro nepeyHs cToMmocTb npumeHeHus cobctBeHHo CU peako saBnasetcs Havbosiee 3aTpaTHbIM
dakTOopomM. Ha moAcTaHUMAX U B 3NEKTPUYECKMX CETAX MOCTABLLMKOB 3/IEKTPUYECKOM IHEPrnn CTOMMOCTb
MOHTa¥Ka n obcnykmeaHna CU 06bIMHO 3HAYMTENIBHO OMUHUPYET HAZ, CTOMMOCTbIO NpumeHeHusa CU. Ecam
paccMmaTpmBaeTCA OAUTE/NbHbIA NPOLLECC U3MEPEHNI, TO HaYMHAET LOMUHUPOBATL CTOMMOCTb Nepesayn u
aHanu3a gaHHbix. ChegoBaTenbHO, NpUM OpraHusaumMm MoHuTopuHra K3 uenecoobpasHo npumeHsaTs CU,
KOTOpble /Ierko YCTaHaB/AMBATb, MMETb AOCTAaTOYHO BO3MOMKHOCTEN A1 CBA3M M Nepenadun LaHHbIX U
npoBoAnTb cbop AaHHbIX B dopme, KOTopas ynpoulaeT 3a4a4mM aHanmsa (Hanpumep, B CTaHAAPTU30BaHHOM
dopmare).

MpK oueHKe CTOMMOCTU U3MepPUTEeIbHOro npouecca AJIMTeNbHOCTb 06cnef0BaHUA 0ObIMHO MOXKHO
paccmaTpmBaTb B KauecTBe MHOXUTeNs. [JaHHOe NON0XKeHMEe MPUMEHMMO K U3SMEPEHUAM C LENbi0 OLLEHKMU
cooTBeTcTBMA K3 TpeboBaHUAM, yCTaHOB/IEHHbIM B CTaHAapTe, yCTaHaBAMBatoLeM HOpMbl K3, Hanpumep [8]
(cm. Takxke &MOCT 13109&). TpeboBaHMA CTAaHAAPTOB, KAacaloLWMXCA NPOAOIKUTENBHOCTU 06CNes0BaHMS,
OONXKHbl OblTb BbIMNOAHEHbl. EcnM AAMTENBHOCTb WM3MEPEHWUI B CTaHAApTe TOYHO HEe YCTAaHOBJIEHA,
NPOAO/IKUTENBHOCTb U3SMEPEHUI CneayeT MUHUMU3NPOBATD C YYETOM KOHKPETHOM CUTyaumMn, Npu ycChoBum
Nony4YeHUA AOCTAaTOMHOM MHPOPMALMU ANA COOTBETCTBYIOLWLErO NPOBeAEHUA OUeHKU. DaKTopbl, KOTopble
cnepnyet yunTbiBaTb NpU BbIBOpEe NPOA0IKUTENBHOCTU U3MEPEHWUI, BKTHOYAIOT:

- OTHECEHWE Harpy3oK NoTpedbuTensa K NPUMEHSEMbIM B KUJbIX, KOMMEPYECKMX U NPON3BOACTBEHHbIX
30Hax;

- OCHOBaHWs aNs NpoBeAeHUss MOHUTOpPUHra K3 (cm. Bbiwe);

- UBMEHUYMBOCTb Harpy3oK 1 BPEMEHHbIE PaMKM, B Npeaenax KoTopbIX 3Ta USMEHUYMBOCTb A0/KHA ObITh
n3yyeHa.

Mepes opraHu3aumeit MOCTOAHHOW CUCTEMbI MOHUTOPWHIrA K3 cnegyeT OUEHUTb NPeMMyLLecTBa
NOCTOSIHHOrO HabnwgeHua. [pamble MaTepuanbHble BbIrOAbl NPW HENPEepPbIBHOM MOHUTOPUHIE, B
YacTHOCTW, BK/ItOYALOT B cebA:

- BO3MOXHOCTb MAEHTMOUKALUUKM HencnpaBHOro obopyaoBaHMA [0 ero MOHOMO BbiXoAa M3 CTPOS
(Hanpumep, nepekntovatenen TpaHchopmaTopos 1 baTapeit KOHAEHCAaTOPOB);

- YMEeHblUEeHNe BpemMeHU BOCCTaHOB/IEHUA CUCTEM (3a CYET BbIAB/IEHMA HEMUCNPaBHOCTEN);

- BO3MOMKHOCTb NPOBEPKM COOTBETCTBUA YCIOBUAM A0rOBOPOB;

- onpeaeneHue ycsioBMiN NoAKAOYEHUA HOBOro 06opyaoBaHus.

Cnepyet TaKKe y4ynTbiBaTb BO3MOXKHOCTb CBA3U C MOTpebutenem Ana yaydleHUa ero OTHOLIEHURN ¢
NOCTaBLLMKOM.

B.3. MecTa npoBeaeHua 1 BUAbl HabnoaeHUN

B.3.1. MecTa npoBeaeHnA MOHUTOPMHra K3

Bbi6op mecT ans yctaHoBKM CU 3aBUCUT OT Lenun obcnegoBaHua. Ecam uenb npoBeaeHMAa MOHUTOPUHTa
3aK/l0YaeTcs B aHanuMse npobaem, CBA3aHHbIX C KayecTBOM GYHKUMOHMPOBaHUA TC, MOAKAOUYEHHbIX K
aneKkTpuyeckmum cetam, To CU cneayet MOHTMPOBaATb BO3MOXKHO B/MMKe K Harpyskam. [laHHOe MnoJsioXKeHue



NPUMEHMMO NPW aHanmMse npobaem, CBA3AHHbIX C KayecTBOM (YHKLMOHMPOBAHMA BOCMPUMMUMBDLIX
3NEKTPOHHbIX Harpy3oK (KOMMNbIOTEPbI, 3/IEKTPUYECKME NPUBOAbI C PETYIMPYEMO CKOPOCTbIO BPALLLEHMA) U
Ona 0060pyAOBaHUA 3SNEKTPUYECKMX pachpesennTeNibHblX ceTeit (YCTPOMCTBA 3aWMTHOTO OTK/AOYEHUS,
KoHAeHcaTopbl). Mocne Toro Kak BbifiBAeHO yxyAauweHue K3, BO3MOXKHO nepemeuwieHne CU B npeaenax
3NEeKTPUYECKOM cucTemMbl ANA 0OHaPYKEHUA UCTOYHMKA NMOMEX.

Mecto moHTaxa CU npu npoBeseHUN MOHUTOPUHIA cnegyeT BolbupaTb € y4eTom 3aTpaTt U yaobcts
NPUMEHEHUA MPU BbINONHEHUU TEXHUYECKUX, METOAMYECKMX TpeboBaHWI WM NpPaBOBbIX MONOMNKEHUN.
Hanpumep, MamepeHna Ha 3N1EKTPUYECKOM NOACTAaHLMW B OCHOBHOM ABMAIOTCA MEHee 3aTPaTHbIMU, YEM
AHaNOrMYHbIE U3MEPEHMA Ha OMOpax 3NEeKTPUYECKOM JIMHMM BAANEKe OT noAactaHuuu. Mpu nposeaeHUm
MOHMUTOPUHTA C LLe/Iblo MPOBEPKMN COOTBETCTBMA YCAOBUAM AOMOBOPOB MeCTo pasmelteHns CU fonxHo bbiTb
COrnacoBaHO CTOpPOHaMu AoroBopa. Kak npasBuio, B KadecTBe mecTa pasmelteHns CU BblIOUPatOT TOYKY
oblero nNpucoeguMHEHUs K 3/1eKTPUYECKOM CEeTU, OnpefensemMyto KaK TOYKa 3/IeKTPUYECKON ceTw,
3NEKTPUYECKN OAMMKaMWan K BXOAHbIM YCTPOMWCTBAM PaCCMATPUBAEMOrO MPUEMHMKA 3SNEKTPUYECKON
3HEpPrnn, K KOTOPON MNpUCOegMHEHbl WMAM MOTYT OblTb MPUCOEAMHEHbI BXOAHbIE YCTPOMCTBA A4pPYrux
NPUEMHUKOB.

B.3.2. ObcnegoBaHMe 06bEKTOB Nepes NpoBeAeHNEM MOHUTOPUHTra K3

Mepen nposegeHWEM U3MepeHUN cneayeT cobpaTb cBegeHMa 06 o6CTaHOBKE B cucTeme
3NEeKTPOCHabKeHMA. ITo obnerunt uenecoobpasHbli Bblbop MmecT pasmelweHna CU, nposeseHue
N3MEePEHUI U aHaNU3 Ux pesynbTaTos. MNpn 06cnesoBaHMM OO6BEKTOB CNeAyET YUUTbIBATD:

- CBeAEHUA O CUCTEME 3SNEKTPOCHabXeHuA (O4HONMHEWHbIE CXEMbl CETel, XapaKTepPUCTUKU
TpaHCPOPMATOPOB, CXEMbl MOAKAOYEHUA TPAHCPOPMATOPOB, XaAPAKTEPUCTUKM CETM NPU  KOPOTKOM
3aMbIKAHWM, XapPaKTEPUCTUKN U pa3mMelleHne HaTapei KOHAEHCATOPOB, cBeAeHUA 06 OTBETBEHUAX CETH,
[AaHHbIe O HarpysKax, 3a3eM/IeEHUU U T.4,);

- UBMEHEHWA, UMEBLUME MECTO B TOMOJIOTMUN 3NEKTPOYCTAHOBOK (Hanpumep, B CBA3N C U3SMEHEHUAMM
KOHZAEHCATOPOB A/A yAyylweHuAa KodddUUMEHTA MOLLHOCTM, WM3MEHEHMAMW HarpysoK, BBOAOM B
3KCNyaTaumio 1 BbIBOAOM M3 3KCMIyaTauumn TPaHCHOPMATOPOB U T.4.);

cBefeHmA 06 M3BECTHLIX BO3MYLLAIOLLMX HArpy3Kax, MX napameTpax U paboumx pexunumax.

B.3.3. O6cnenoBaHMe aNeKTPOYCTAHOBKM NOTpebuTens

Mpwn 0b6cnenoBaHMM 3NEKTPOYCTAHOBKK NoTpebuTtena uenecoobpasHo B AOMNOJHEHWE K CBEAEHUAM,
YKa3aHHbIM Bblle, cobpaTb MHPOPMALMIO O BMAAX U XapaKTEPUCTUKAX NMPUMEHAEMOrO BOCMPUMMYNBOTO
0b0pyaoBaHUA, a TaKXe O BpemeHW /obbix coObITMI, coBnajaloWmMX C yXyAWeEHMEM KadvecTBa
byHKUMOHMpPOBaHMA obopyaoBaHua. ITM cobbITUA AO0/KHbI OblTb NPOBEPEHbl ANS  BbIABAEHUA UX
COBMaZEeHUIM C NPOLECCAaMM, UMEBLLMMU MECTO B I/IEKTPUYECKUX YCTAHOBKAX U B INEKTPUYECKMX CETAX.

B.3.4. O6cnepoBaHme aeKTPUYECKOM CeTH

Ob6cnepoBaHMe aNeKTpUMYECKON ceTn TpebyeT, YTobbl Hbina cobpaHa cneunduyeckas nHpopmauma o
ceTu, BKIoYasn:

- CBEEHMA O 3aLLMTHbIX YCTPOMCTBAX 3NEKTPUYECKOM CETU U UX YCTaBKax. CrenyeT yunTbiBaTb, YTO €C/N
YCTaBKM U3MEHAIOTCA MO KaKoh-1Mbo npuumHe B TeyeHue nepuofa obcnefoBaHMA, 3TO MOXKET OKasaTb
BO34ENCTBME, HaAnNpUMep, Ha CTATUCTUKY MPOBasoB HanpsaxKeHuA. LlenecoobpasHo, OCHOBbLIBAACH HaA
pe3ynbTaTax ob6cneno0BaHNUA, MPOBECTM OLEHKY PAa3NNYHbIX CLEHAapPUEB PaboTbl YCTPOMCTB 3aLLUTDI;

- CBEOEHMA O HaAMYMM U XapPaKTEePUCTUKaX YCTPOWCTB TesieynpasieHus, OCYLLeCcTBIAEMOro no
CMNOBBLIM IMHUAM, KOTOPbIE MOTYT BAUATb Ha Pe3ybTaTbl USMEPEHMNIA;

- XapaKTepPUCTUKM Harpy3oK (Hanpumep, MPOMbILLNEHHbIE HArPy3KMU, B KOMMEPYECKMX 30HaX, B *KUJbIX
30HaX UM CMELLaHHbIE);

- NOPALOK KOHTPOASA PEAaKTUBHOM MOLLHOCTU B 3/IEKTPUYECKOM CETMU.

B.4. CoegunHeHunAa 1 namepaemble BeANYNHDI

b.4.1. BoamoxHocTn noakntoveHua CU

Mpn nogkntoyeHnn CU HeobXxoaMMO MNPUHATL pPELIEHMA OTHOCUTENbHO HECKONIbKUX BapPWAHTOB
NOAKNIOYEHUSA, B TOM YMCne:

- oA ogHodasHbIX U TpexdasHbIX USMEPEHUN;

- no cxemam "dasa - pasa", "dasa - HelTpanb" u "dasa - semna";

- Ha CTOPOHE HMU3KOIO M BbICOKOTO HaMpsXKeHUs B6an3K TpaHchopmaTopa.

BapuaHT noakntoveHna CM BO MHOrom 3aBUCMT OT Uenel nposeaeHus obcnepoBaHus. MHorpa
TpeboBaHMA K nogkatoveHnto CU moryT 6biTb pernameHTUPOBaHbI B CTaHAAPTE, YCTaHABAMBAKOLLEM HOPMbI
K3, cooTBeTctBMe TpeboBaHMAM KOTOpOro nposepaetca npu obcnegosaHun. B nobom cnyyae npu



NOAK/OYEHUN LOSIKHbI YYUTbIBATbCA TpeboBaHMA 6e30MacHOCTM, NpaBMaa NogKAtodeHns obopyaoBaHus,
noABepratoLLerocs BO3LENCTBUIO NOMEX, a TaKKe 0COOEHHOCTM noakatoveHua TpaHcdopmaTopos. Kak
npaBu/ao, NPU U3MEpPEeHUax nokasatenen K3, oTHOCAWMXCA K ANUTENbHBIM, YCTAHOBMBLUMMCA SIBAEHUAM,
TAKMM KaK rapMOHUKM 1 danKep, MoryT BbiTb NpoBeaeHbl 0g4HOda3HbIE U3MePEHNS BMECTO TpexdasHbIX. ITO
BO3MOXHO MOTOMY, YTO AaHHbIE AIBAEHMA YAaCTO MPOABAAIOTCA CUMMMETPUYHO B Tpex ¢dasax. OgHaKo Takoe
NpeanosioKeHne ciegyetr MNOATBEPAUTb BPEMEHHbIM MNpoBegeHuem TpexdpasHbix M3mepeHuit. Ecaum
OCHOBHOM MPUYMHOMN MNPOBEAEHUA MOHUTOPUHIA ABAAeTCA OOHapy)XeHMe npoBanoB U BblOPOCOB
HanpsaXeHus, U3MepeHus cneayeT NPoBOANTb BO Bcex pasax 3/IeKTPUUYECKONM CETU, K KOTOPOM MOAKAOYEHO
TEeXHUYECKoe CpeacTBo, NoABepraemoe BO34eNCTBUIO MOMEX.

B.4.2. Uamepaemble nokasaTtenun K3

HomeHKnaTypa namepsemblX BEAUYUH 3aBUCUT, B OCHOBHOM, OT Liefieit NpoBeaeHNa MOHUTOPUHTa,
CTAaHAAPTOB, NMPUMEHAEMbIX NMPU OLEHKE COOTBETCTBMSA, a TaKKe OT Apyrux ¢daktopos. Mpu opraHMsauum
MOHWUTOPUHTa HEOBXoAMMO Aas yrnopagovYeHus 6asbl AaHHbIX M 3KOHOMMWM MNPOCTPAHCTBA AAHHbIX
YCTaHOBUTb OYEPEAHOCTb NOJIYYEHUA U3MEPAEMbIX BEIMUMH, HAMPUMEP B C/leAyHOLLLEM BUAE:

a) OCHOBHble NapameTpbl CETU (HanpaXKeHWe, TOK, MOLHOCTb U T.4,.);

b) npoBanbl U BbIBPOCHI HANPAXKEHUS;

C) rAPMOHMKN HaNPAXKEHUS;

d) rapMoHUMKM TOKa;

e) HecummeTpus;

f) HU3KOYaCTOTHbIE NEpexoaHble NPOLLECChl (NepeKkntoYeHNne KOHAEHCAaTOPOB);

g8) dnvikep;

h) HTEPrapMOHWKM HaNPAXKEHUA U TOKa;

i) CMrHaNbl, NepegaBaemble Mo SNEKTPUYECKUM CETAM.

[JaHHaa o4yepefHOCTb NpUBEAEHA B Ka4yecTBe npumepa, AeNcTBUTEsNIbHAs o4vepenHoCTb byaer
onpegensaTbCA UENAMU U 33[34aMM KOHKPETHbIX M3mepeHuit. Ecan ovepegHOCTb MOAyYEeHWUs AaHHbIX
yCTaHOBNEHA U ee C y4yeToM npoBefeH Bblbop CU, pekomeHayeTcs, 4Tobbl 6blna MCNoO/Nb30BaHa BCA
nHdopmaums, nonaydyaemana ot CWU. lMpoue WUCKAOYUTD HEKOTOopble CBEAEHWA Moc/ie MNPoBeAEeHHOro
MOHWUTOPUHIA, YeM MOAYy4YUTb HeobXoAMMble BENUYMHBI TMO3XKEe, €C/IM OHU He OblIn n3mepeHbl
HenocpeacTBeHHO. KaK NpaBuao, e4MHCTBEHHbIMM BONPOCAaMU, BAUSIOLMMM Ha 3TO pelleHue, byayT obbem
namat CU 1 BANAHWE CTOMMOCTU/BPEMEHN nepeaaym AaHHbIX.

B.4.3. MOHUTOPUHI NoKa3zaTenel K3, 0OTHOCALUMXCA K TOKY

Kak npasuno, noTpedbutesb HeceT OTBETCTBEHHOCTb 33 TOK, KOTOPbIA NpuHagaexalee emy
TEXHWYECKOe CPeACTBO MOJIyYaeT M3 CUCTEMbI 3NEKTPOCHABKEHUA WM  UHXKEKTUPYET B CUCTEMY
3NEKTPOCHAOMKEHMA, @ NOCTABLUMK 3/IEKTPUYECKOM 3SHEPIMU - HeceT OTBETCTBEHHOCTb 33 HaNpsXKeHue
aneKkTponutaHua. [laHHOEe NONOXKEeHME CneayeT UCMONb30BaATb B KaYecTBe OCHOBbI NMPW PeLLleHn BONPOCOB,
OTHOCALLMXCA K U3MEPEHUAM TOKa.

M3mepeHunA TOKa MMEIOT BaXKHYIO POJb A1 OLLEHKM IMUCCUU MOMEX B I/IEKTPUYECKME CETU, OAHAKO
NPy M3MEPEHUAX FAaPMOHUYECKUX TOKOB LOCTATOYHO C/IOXHbLIM ABAAETCA TOYHOE OnpenaeneHun Yrnos
¢dasosoro casura.

M3mepeHna TOKOB MOTYT 6bITb HEOLEHWMbI NPU ONpPeaeneHUn UCTOYHUKOB/NPUUYMH yxyaweHus K,
TaK KaK pe3ynbTaTbl 3TUX U3MEPEHWUIA MOTYT MOMOYb ONpeaennTb, Haxoautca am CU B nonoXKeHun "BBepx No
TeyeHuo" nam "BHU3 No TedyeHUto". ITo 0cobeHHOo cnpaBeaIMBO B OTHOLIEHWM NPOBANOB HAMNPAXKEHWUS.

B.5. Bbi6bop NOpPOroBbIx 3HAYE€HUM U NPOAOKNUTENIbHOCTY MOHUTOPUHTa

B.5.1. Noporosble 3Ha4YeHUA Npu MOHUTOPUHre K3

MoporoBble 3HAYeHMA MPU MOHUTOPUHIE MOTYyT ObITb ONpeaeneHbl UCXo4A M3 CTaTUCTUYECKMX
MHOEKCOB, C KOTOPbIMM CPAaBHUBAIOT Pe3y/ibTaTbl USMEPEHUI, AN M3 TpeboBaHU K TC, NOAKNHOYEHHbIM K
3/IEKTPUYECKUM ceTaM. B 3Tol cBA3KM crieayeT elle pa3 OTMETUTb HEOBXOAMMOCTb OOCYKAEHMA OCHOBAHUM
4N1A NpoBeAeHUs MOHUTOPWHra. CnepyeT yuuTbiBaTb Pas3/IMUUA MeEXAY MOPOroBbIMM 3HAYEHUAMU MpPU
OBHApYKEHUN NOMEXM, onpeneneHUN XapaKTEPUCTUK CoDObITUA yxyaweHua K3, npoBeseHUU pacyeTos,
CTAaTUCTMYECKOM aHanu3e.

PekomeHayeTcs, 4ToObl MOPOroBble 3HAYEHMA NPU U3MeEpPEHUAX BblAN BbIOPaHbI HACTONIbKO XKECTKO,
HaCKO/IbKO 3TO OCYLLECTBMMO (MpPU WCKIOYEHMMU NIOXKHbIX cpabaTbiBaHWil). Bonee WMPOKMe noporosble
3HaYeHMA MoryT 6bITb 3¢ dEKTUBHO BBeAEHbI NpM 06paboTKe NoNYyYEHHbIX Pe3yNbTaToB 3mepeHuin. OgHaKo
noTepsAHHbIE U3-3a HENPABWJIbHO BbIBPaHHbIX MOPOroBbIX 3HAYEHUIN JaHHbIE HE MOTYT HbITb BOCCTAHOB/IEHbI.

Mpy M3MepeHUsax B HeperynsapHOM 4acTu 3/1EKTPUYECKOW CeTu caefyeT MCMOo/b30BaTb NOPOroBble



3HAYeHUs Ha CKosb3Aalel ocHose. Hanpumep, CU, pasBepHyTbie Ha pacnpenennTenbHblX 3N1eKTPUYECcKmX
JIMHUAX, C PEeryinpoBaHMEeM HanpaXKeHus TpaHcpopmaTopamMu C OTBETB/EHMAMWM U OaTapesamu
KOHZEHCATOPOB, MOIYT MCNONb30BaTb GMKCUPOBAHHbIE NOPOroBble 3Ha4YeHus. OgHaKo npu yctaHoeke CU B
nepefaroLmnx cucTeMax Uan pyrux 4acTax 3NeKTPUYECKUX CeTel, He MMEIOLWMX NPSMOro pPeryinpoBaHus
HanNpAXKeHWs, cnegyeT NCNONb30BaTb CKOMb3ALLME ONOPHbIE 3HAYEHMA.

B.5.2. MNpoaonKntenbHOCTb MOHUTOPUHIA K3

MpoaoAKUTENBHOCTE MOHUTOPUHIA A0XKHA BbITb ONpeseneHa c y4eTom OCHOBAaHWIN ANA NPOBeAEeHMS
obcnepoBaHmna  K3. Hanpumep, ecnn pesynbTaTbl W3MEPEHMM CPaBHUBAOT C  MHAEKcamn K3,
NPOAONKUTENBHOCTE MOHUTOPUHIA onpeaenaeTca TpeboBaHMAMM K pacyeTam 3STUX MHOEKCOB.

YacTo nonesHo CpaBHUTL pe3ybTaTbl U3MepeHuit K3, nonyyeHHble B pa3iMiHble MOMEHTbI BPEMEHM,
Hanpumep, pesynbTaTbl TEKyLLEero W npowsoro roga. Ecan cpaBHeHMA TaKoro Buaa LenecoobpasHbl,
MOHWUTOPUHT MOKET BbITb HeMpepbIBHbIM. MUHMMaNbHAA NPOLOIKUTENBHOCTE MOHUTOPUHIA MOXKET ObITb
YyCTaHOB/NEHa B CTaHAapTax, ycTaHaB/AMBalOWMX Hopmbl K (cm., Hanpumep, &FOCT 13109&). B nobom
C/ly4ae U3MepeHua TaKUx cobbiTuii yxyaweHua K3, Kak nposanbl M BblIOpOCbl HanpsxeHus, TpebytoT
OIUTENbHOTO Nepuoaa M3MepeHuin (mecaupl) a8 NOAyYeHWA AaHHbIX, HEODXOAMMbIX A1A 3HAYMMOM
OLEeHKW. bonee peakue cobbiTma yxyalweHns K3, Takme Kak NpepbiBaHUA HaNpsaxKeHWa, MoryT TpeboBsaThb eLe
6onee ANNTENbHBIX NEPUOAOB HabAoAeHMA. B NPOTMBOMNONOKHOCTE 3TOMY U3MEPEHUS TAPMOHUK U APYIUX
YCTaHOBMBLUMXCA MPOLECCOB MO3BOAAIOT MONYYUTb 3HAUYMMYIO MHOOPMALMIO 3@ CPABHUTE/SIbHO KOPOTKUIA
nepuos BpemeHu (MWHUMYM ofaHa Hegens). [Ona  U3MepeHWA Ha COOTBETCTBME  CTAHAAPTY,
ycTaHaBAuBatowemy Hopmbl K3 (cm., Hanpumep, &IOCT 13109&), nNpogonKuTeNnbHOCTb HabaoaeHus
OO/MKHa BbITb YCTAaHOB/EHA B CTaHZapTe. Bonpoc o Tom, HEO6X04MM NM HENPEPbIBHbIN MOHUTOPUHT A5
NPOBEPKM COOTBETCTBUA CTAHAAPTY, A0/KEH OblTb peLUEH B KaXKA,0M KOHKPETHOM C/yyae.

B.6. CTaTUCTMYECKMIN aHaNU3 Pe3ynbTaTOB N3MEPEHNI

B.6.1. O6uwue nonoxeHusn

Ona obpaboTkM pe3ynbTaTOB WU3MEPEHWUI A0/MKeH ObiTb NMPUMMEHEH CTAaTUCTUYECKUI aHanu3. B
3aBMCUMOCTU OT LeSiIel U3MEPEHUN U HOMEHKAATYpbl M3MepaeMblx NoKasatenei K3 moryT 6biTb BblbpaHbl
pa3nnyYHble MeToAbl aHaNM3a, B TOM YMUCNEe, OCHOBAHHbIE:

- Ha noAcyeTe YMcna cobbITUMIA, NPU KOTOPbIX MPEBbLIWAETCA YCTaHOB/IEHHOE NOPOroBOE 3HAYEHMUE;

- FpynNnNnpoBaHMM 60NbLIOIo YMCNa Pe3yNbTaTOB MU3MEPEHUN, MPOBEAEHHbIX B O4MHAKOBbIX YCNOBUAX,
C X NPUBEAEHNEM K OAHOMY UM HECKONbKMUM 3HAYEHUAM. B KauecTBe TaKMX 3HAYEHUI MOTYT NPUMEHATLCA
MaKCMManbHble, CPeESHMUE N MUHUMAIbHbIE 3HAYEHWA, @ TaKKe 3Ha4YeHMA, COOTBETCTBYHOLWME BEPOATHOCTH
99% 1 95%. Bo mHOrmx cnyyasx uenecoobpasHo NpUMeHeHWe 3HaYeHWI, COOTBETCTBYIOLLMX BEPOATHOCTU
95%.

B.6.2. UHaeKcbl K3

Mepea npoBegeHNEM U3MEPEHUIA HEOBXOAMMO BblIOPaTb NPUMEHSEMblE CTaTUCTUYECKME MHAEKCHI K3,
C KOTOpbIMK BYZYT CPaBHUBATLCA Pe3yNbTaTbl UISMEPEHUI. ITU cBeAEHMA ByAyT NONE3HbI AN1A onpesaeneHuns
NPOAO/IKMTENIBHOCTU  U3MEPEHWUI, MNOPOroBbIX 3HAYEHWA U NOpAAKA CTaTUCTUYEcKoW 06paboTku
pe3ynbTaToB M3MepeHUit. Mpu OTCYTCTBUM CTaHAAPTA, YCTaHaBAMBatOLWLEro HAeKcbl K3, Heobxoamm Bbibop
KOMMNEKTA WHAEKCOB A/ KOHKPETHbIX W3MepeHui. B [OoKymeHTax, yKasaHHbix B Bubauorpadum,
npuBeAEHbI CCbIKM Ha pAg, paboT, NPoBeLEHHbIX MO BOMNPOCAaM BbIYUCNEHUA CTaTUCTUYECKUX UHAEKCcOoB K3.

B.7. amepeHue nokasatenen K3 ana ycrpaHeHUs TEXHUYECKUX Npobiem

B.7.1. Obwue nonoxKeHuA

YcTpaHeHMe MOBPEXKAEHWUN, Bbi3blBatOWMX yxyaweHne K3, npoBOAAT, B OCHOBHOM, B CBA3U C
3KCM/IlyaTaUMOHHbIMU  MPOUCLIECTBUAMU UAKM  nNpobnemamun. [lO3TOMy YacTo KenaTenbHO MoAYyYUTb
pe3ynbTaTbl Kak MOXHO ObicTpee, B OTAMYME OT MX MOAYYEHUA A0S NPOBEPKU BbINOJHEHUS YCI0BUMN
[0roBOPOB WU/IM apXMBHOIO NPUMEHEeHUA. TemM He MeHee, He0H6X0ANMMOCTb BbICTPOMN AMArHOCTUKM HEe JOMKHA
npuBoAnTb K HeobayMaHHbIM AN HEOBOCHOBAHHbIM BbIBOAAM.

O6bI4HO NepBUYHbIe (He 06beANHEHHbIE) pe3y/bTaTbl U3MepeHUit ABNATCA Hanbonee NPUroaHbLIMU
MPW OTbICKAHUW W YCTPAHEHMM MOBPEKAEHWUN, TaK KaK MO3BONAIOT NPOBOAUTL OOy MocnenyoLwyto
06paboTKy AaHHbIX, HaNpUMep NOCTPOeHUE rPadUUECKUX XapaKTepUCTUK (curHatyp) K3. [na Toro 4tobbl
MWHUMM3MPOBATb OObEM CBEAEHMUM, COXPaHAeMblX M 06pabaTbiBaemMblX MPU OTbICKAHUM MOBPEXAEHMUA,
uenecoobpasHo ¢GUKCMpPOBaTb M BblgaBaTb TOJIBKO Te AaHHble, KOTopble 6bliv  nonydveHol CU
HenocpeAcTBEHHO nepes cobbiTUEM, BO BpemMA M nocie cobblTna (Hanpumep, NPOBaia HaMNpPAXKeHUA UK
nepexoaHoro npouecca).

B.7.2. 'padmueckme xapakTepmnctmkm K3



lpaduyeckne xapaKTepucTUKKU (curHaTtypbl) K3 npeacrtaBnsaoT coboit rpaduyeckme npencraBneHus
cob6bITMI HapyLlweHua K, 4acTo CONPOBOXKAAEMbIE KPAaTKUMM TabAULL@MM YNCAOBbIX XapPaKTEPUCTUK.

Hanbonee obuweit dopmoit rpadmyeckon XapaKTEPUCTUKU SIBASETCS BPEMEHHas OCLMANorpaMma
HanpAXXeHUa U ToKa. MoryT 6bITb MoJIe3Hbl TaKXKe Apyrne Gopmbl CUTHATYP, TaKME KaK CMEeKTPOrpammebl,
OTpakatoLmMe rapMOHUYECKUIA COCTaB, MHTErpaabHble pacnpeneneHns BepoATHOCTU U T.4. LLKana BpemeHu
ANA npeacTtaBaeHns rpaduyecknx xapaktepuctnk K3 moxketr meHatTbea oT 100 mkc go 30 agHen. LWkany
BpeEMEHU AnA npeactaBieHua cobbiTna HapylweHus K3 onpeaenstoT ¢ mcnonb3oBaHnem CU Ha ocHose
XapaKTEPUCTUK N AANTENBHOCTU COBbITUA.

B 60/bWMHCTBE C/y4aeB CYMTAOT, YTO rpaduyeckme XapakTepucTuKM K3 [O0KHbI NPeacTaBnATb
CUrHan nepem, Bo BpemMs 1 nocse cobbitva HapyweHusa K3. O6bl4HO oToOpaXKeHue curHana nepea cobbitnem
OO0J/IKHO 3aHMMaTb YeTBEPTYH YacTb rpadumka.

lpadmueckne xapaktepncTnkm K3 ABNAIOTCA NOE3HBIMU NPU OTbICKAHWUM N YCTPAHEHUMU NOBPEXAEHUI
BO BCEl 3/IEKTPUYECKOW CETU, BKItOYAA YCTAaHOBKM noTpebuteneit. O6bIYHO rpadmyeckme xapakTepucTukm
MCMONb3YIOT, YTOOblI MAEHTUPUUMPOBATL U ONPEeAenUTb UCTOYHUK COBbITMA HapyweHua K3 u npuHATbL
COOTBETCTBYIOLLEE peLleHune.

C ucnonb3oBaHWEM rpadUUECKOM XapaKTEPUCTUKM NPOBAJIA HANPAXKEHUA SKCNEPT MOXKET, Hanpumep,
onpeaennTb, YTO MPUYMHON yxyaweHuna K3 aBaseTcA NycK MOLLHOMO ABUraTeNns B KOHKPETHOM MecTe
pa3smeLLeHuns, U NPUHATb COOTBETCTBYHOLLEE pelleHne. XOTA NpuBeseHHbI NPUMEP OTHOCUTCA K NpoBany
HanpaXeHWa, B CNPaABOYHOM NUTepaType NpuBeaeHbl TUMOBbIE rpaduyecKkne XapaKTePUCTUKU ANA COTeH
Pa3fINUHbIX COObITUI HapyweHua K3, BbI3BaHHbIX: BKAIOYEHUAMWU YCTPOMCTB KOMMEHCALMU PEAKTUBHOM
MOLLHOCTM, MOJIHUEBBIMM pPa3pALaMM, HEUCNPABHOCTAMM B INEKTPUYECKMX CETAX W YCTAHOBKAaX
notpebutenei, ocnabneHMem KOHTAKTOB, MCKPEHMEM KOHTAKTOB, WM3/yYEHUAMM pPagMonepesaTynKoB,
OfHOBPEMEHHbIM MOAK/IOYEHNEM SNEKTPOHHbIX YCTPOWUCTB U ABUraTeNei K O4HOM CETU U T.A4.

XoTa wngeHTUPUKauma cobbita HapyweHua KD BO3MOMKHaA Ha OCHOBE TO/IbKO rpaduyeckol
XapPaKTEPUCTUKU HaMNPAXKEHUs, Haanume rpaduUUecKkmMx XapaKTepPUCTMK TOKa CYLLeCTBEHHO MOBblWaeT
BO3MOXHOCTM M TOYHOCTb OLLEHKW cobblThA. Bonee Toro, rpadmyeckme xapakKTepPUCTUKM TOKa MOMOratoT
onpeaennTb Hanpas/ieHMe K UICTOYHUKY HapyLlleHua K3.

MpunoxkeHune C
(cnpaBoyHoe)

PEKOMEHOALNN
MO XAPAKTEPUCTUKAM CPEACTB U3MEPEHUI

C.1. Obwme noNosKeHus

HacToswmin ctaHaapT npeactaBaneT coboli ocHosononaratouLyto nybamnkaumio B o6nact IMC. Bmecte
C Tem, JAeTasbHOe pPYKOBOACTBO MO Xapaktepuctmkam CU, metogam noaTBepKAEHMA BbIMOJIHEHUA
YCTaHOBNEHHbIX TPeboBaHMIN K xapaKTepuctukam CU, LONOAHUTENbHBIM BAUSIOWMM BENYMHAM U ApYyrue
aHaNOrMYHble CBeAEeHWUs OO0/KHbl OblTb MpuMBEAEHbl B CTaHAAPTE, PaCNpOCTpPaHAOWeEMcAa Ha rpynny
npoaykunun. OfHaAKo CTaHAapT, PacnpoCTPaHAOWMACA Ha rpynny MpoAyKUMKW, B HacTosllee Bpems
OTCYTCTBYET, M MO/Ib30BATENIN HACTOALLErO CTaHAAPTa OyAyT BbIHYXKAEHbI YCTaHaBAMBaTb TpeboBaHua K CH,
NPOBOANTb WX  KOHCTPYyMpOBaHWe, BbibMpaTb wAM  wuchbiTbiBaTe CU, NpUMeEHAA  HacToALWMMA
OCHOBOMO/AraloWmMn CcTaHgapT. B 3Tol ¢BA3M B [AHHOM MPUIONKEHUU NPUBEAEHbI HEKOTOPble
pekoMeHAaLMn, He UMetoLLMe HOPMaTUBHOIO XapaKTepa.

Mocne 3aBeplueHNA paboTbl Hag CTaHAAPTOM, PACMPOCTPAHAIOLWMMCA HA TPYNNy NPOAYKLMU, AaHHOe
NPUAOXKEHME B CNeAYIOLLEM U34aHUN HACTOALLEro CTaHAapTa byAeT UCKIOYEHO.

C.2. CymmapHble TpeboBaHusA

Tabnuua C.1 copepUT MHOOPMALMIO O CYMMAPHbIX TPeOOBAHMAX K XapaKTepuUCTMKam npouecca
namepeHusa Knaccos A u S. B cnydae npotusopeunit mexay tabamuein C.1 M HOPMATMBHOM YacTblo
HaCTOALLEero cTaH4apTa NPeMMyLLeCTBO UMeeT HOPMATMBHAA YacTb CTaHAApPTa.



CymmapHble TpeboBaHuA

MNoKasaTtenb Rnacc .| O6nactb 3HaYeHUN
XapaKTepPUCTUK MeTopa HeonpegeneHHocTb | [lnana3oH MamepeHum . MeTtopa
K3, nyHKT . . B/INALOLLEN BENNYNHDI
npouecca N3MepeHui n3mMepeHui <1> 0b6beaANHEHNS
CTaHpapTa . <2>
n3MepeHui
YacToTa, 5.1 A 5.1.1 +/-0,01 Ty, (42,5-57,5)u/(51- | (42,5-57,5)Tu/(51- | TpebosaHuAa He
69) 'y, 69) 'y, YCTaHOB/IEHDI
S To e +/-0,05 Iy, To e To e To e
3HaueHune A 5.2.1 +/_ 0,1% oT Udin (10 _ 150)% oT Udin (10 _ 200)% oT Udin 4.4n45
HanpAXeHus,
5.2
S Toxe +/-0,5% 0t Uy, | (20-120)% ot Uy, | (10-150)% ot Uy, Toxe
KpaTkoBpemeH A [5] [5] 0,2-10 (pst) 0-20 (pst) roCTP
HaA go3a 51317.4.15
dnukepa, 5.3
S To ke 5.3.2 014_4(Pst) 0_10(F)3t) To ke
Mposanbl n A U ms(1/2) Amnautyga +/- 0,1% He npumeHsatoT He npumeHsatoT TpeboBaHMA He
Haiblgic;b;ﬂ oT Udin YCTaHOBAEHbI
p5 4 ! [nutenbHoCTb +/-
’ 1/2 nepuopa
S 541 Amnautyaa +/- 1% To e To e To e

oT Udin
OantenbHocTb +/-
1/2 nepuoga nam
+/- 1 nepwog,

Tabnmua C.1



MpepbiBaHMA Urms(l/2) OantenbHocTb +/- He npumeHatoT He npumeHatoT TpeboBaHMA He
HanpAXeHus, 1/2 nepuoga YCTAHOB/EHbI
5.5
551 JaunTtenbHocTb +/- To ke To e To e
1/2 nepuoga nau
+/- 1 nepwog,
HecmmmeTpliﬂ Koadpdpuuue +/-0,15% (0,5 - 5)% (Kz) (0-5)% (Kz) 44n4.5
HanPsXKeHUN, HTbl
5.7 HEeCUMMETP (0,5-5)% (K,) (0-5)% (Ky)
num K2
n K,
Koad)lj)TMLgme +/-0,3% (1-5)% (Kz) (0-5)% (Kz) To ke
HecuMMeTp (1-5)% (K;) (ecnn | (0 -5)% (K;) (ecnn
Um K2 NPUMEHAIOT) NPUMEHAIOT)
JononHute
JIbHO -
Koadpoumune
HT
HecuMmmeTp
wn K,
FapMOHUKHK 5.8.1 [5], (10 - 200)%, 200%, 4.4n4.5
HanpAXeHus, Knacc | Knacc 3 Knacc 3
5.8 [9] [9]
To e 200% (10-100)%, 200%, To e
[9], Knacc 3 Knacc 3
Knacc |l [9] [9]
NHTeprapmoHu 5.8.1 [5], (10 - 200)%, 200%, 44n45
KK Knacc | Knacc 3 Knacc 3




HanNpPAMKeHus, [9] [9]
5.9
Toxke YcTaHaB/nBaeTcs YcTaHaBAmMBaeTcA 200 %, To e
nsrotosmtenem CA nsrotosutenem CH Knacc 3
[9]
NHdopmaumoH 5.10.1 5.10.2 (0 - 15)% ot Udm (0 - 15)% ot Udm TpeboBaHuA He
Hble CUTHaNbI B YCTaHOB/IEHDbI
3/IEKTPUYECKO
i cetu, 5.10 YcTaHaBAmB | YcTaHaB/MBaeTcsa YcTaHaBAMBaeTCA To xe To xe
aeTtcAa nsrotosmtenem CA nsrotosmutenem CH
M3rotoBuTe
nem CH
OTpuuatenbHbl 5.12.1 5.12.2 5.12.2 He npumeHatoT TpeboBaHuA He
e/nonoxunTens YCTaHOB/EHDI
Hble
OTK/IOHEHUS YcTaHaBAmB | YcTaHaB/MBaeTcsa YcTaHaBAMBaeTCA To xe To xe
HanpssKeHws, aetca nsrotosutenem C nsrotosutenem CH
5.12 n3roTtosuTe
nem CH
&MuKpocekyH TpeboBaHuA TpeboBaHuA He TpeboBaHuA He NMnKkoBoe 3Ha4YeHMne 6 TpeboBaHUs He
OHble He YCTaHOB/IEHDI YCTaHOB/IEHbI KB <3> YCTaHOB/EHDbI
MMNYNbCHbIE YyCTaHOB/IEH
nomexmn& (cm. bl
Takxe [8])
To xe To xe To xe TpeboBaHuA He To xe
YCTaHOB/IEHbI
&HaHoceKkyHa, TpeboBaHuA TpeboBaHuUA He TpeboBaHuA He NMunkoBoe 3HaueHune 4 TpeboBaHUs He
Hble He YCTaHOB/IEHbI YCTaHOB/EHbI KB <3> YCTaHOB/EHbI
MMNYNbCHbIE YyCTaHOB/IEH
nomexmn& bl
To ke To e To e TpeboBaHuA He To e




YCTaHOB/1€HbI

<1> CH ponxKHbl yA0BNETBOPATb TPeHOOBAHUAM K HEONPEAENEHHOCTU U3MEPEHUI B Npeaenax AnanasoHa U3mepeHui.

<2> Ecnm napameTpbl M3MepsAeMbIX CUTHAN0B NPEBbILAOT ANana3oH namepenunit CU, To Npu M3MeHeHUAX NapaMeTpPoB A0 NpeaesbHbIX
3Ha4YeHU 061acTV BAMAIOLLMX BEAUYMH BKAOUMTENbHO Ha MOHUTOpe CU AoMXKHO OblTb YKA3aHO COCTOAHWME neperpysku. [aHHoe
TpeboBaHMe He NPUMEHAIOT NPU BO3AENCTBUMN NEPEXOLHBIX MPOLLECCOB HaNPAXKEHWUA.

<3> Bo3peictere Ha CY MUKPOCEKYHAHbIX MMMYAbCHbIX NOMEX 60/bLION SHEPTUM U HAHOCEKYHAHbIX UMMY/bCHbIX MOMEX He AO0/KHO
OKa3blBaTb B/IMAHWUA Ha pe3ynbTaTbl U3MEPEHWUIM Moc/ie OKOHYaHMA nomex. Mpu noaTBepKAeHMW TpeboBaHWM K HeonpeneseHHOCTU
M3MEpPEHMUI NepexogHble NPOLECChl HAMPAXKEHWUA NOLAIOT HA M3MepPUTE/IbHbIE 3aXKMMbl CU, @ He Ha 3aXKMMbI 3/1IEKTPONUTAHNUA.

MpumeyaHune. Knacc B xapakTtepuctmk npouecca M3MepeHMﬁ He BK/IlOYEH B HACTOALLYHO Ta6nmu,y, T.K. HE peKkomeHA0BaH ANA HOBbIX
KOHCprKLLMVI CU 1 moKeT BbITb UCKIOYEH B cneagyrouwem n3gaHnMmM HactoAlwero CtaHaapTa.




C.3. PykoBOACTBO NO UCMbITAaHUAM

MoKasaTtenn KO B HacToAlem CTaHAApPTe MOTyT ObiTb OTHECEHbl K ABYM KaTeropuam ABAEHWUN -
OJNTENbHBIM M UMEIOLLMM NepexoaHblii xapaktep. Mokasatenn K3, cBA3aHHble C AANTENbHBIMU ABNEHUAMM,
OTHOCATCA K 3HAYEHWIO HAMpPAXEHWA, YacToTe, rapMoOHWMKam, ¢anKepy, HecummeTpuun. MNokasatenn K3,
CBSI3@aHHbIE C ABJEHUAMW, UMEKOLWMMMU MEPEXOAHbIA XapaKTep, OTHOCATCA K MpoBajsam HanpsXKeHus,
nepeHanpsaKeHMAM U NPepbIBaHUAM HaNpPAXKEHUA.

McnbiTaHMA NPpU HEU3MEHSAIOLWMXCA U3MEPAEMbIX CUTHaNaX, YCTaHOBAEHHbIE B pa3gesie 6, 4OCTaTOYHbI
ONA NOATBEPXKAEHWUSA BbIMNOJIHEHUA YCTAHOB/IEHHbLIX TPebOBaHWI K HeonpeaesieHHOCTU W3MEPEHWUN,
Xapaktepuctukam CU n peakumnm Ha BAKAIOLME BEUUYNHBI MPU M3MEPEHNM NoKasaTenei K3, cBA3aHHbIX €
AATeNbHbIMKU  aBneHnaAMKU. OAHAKO MCMbITaHWMA NPU HEU3MEHAIOLWMXCA CUTHANAX B COOTBETCTBUM C
pa3aenom 6 He N03BOJIAOT NONHOCTbIO NOATBEPAUTL, UTO TPEHOBaAHMA HACTOALLErO CTaHAAPTa Pean3oBaHbI
npu n3mepeHnn Bcex nokasartenen K3.

Ons nokasateneit K9 obeux KaTteropuii, cBA3aHHbIX C HENPEPbIBHbIMU ABAEHUAMW U ABNEHUAMMU,
MMEIOLWMMM NEPEXOHbIV XapaKTep, TpeboBaHuMA K peanmsaumm B C MeToa0B N3MepeHnit, yCTaHOBAEHHbIX
B pasgene 5, moryT ObiTb MNoATBEPXKAEHbI NMWb MNPU UCNONAb30BaHUM U3MEHSIOWMXCA U3MEPAEMbIX
CUrHanNoB..

Hanpumep, Heobxogumo 6yaeT NoATBEPAWUTb, UYTO METOL WM3MEPEHUs MNPOBANOB HaMNpAXKeHus,
peannsoBaHHbin B CU, cooTtBeTcTByeT TpebosaHuam 5.4. Toraa nepBbli U3MepsieMbldi M3MeEHsOWMIACA
CUTHan cnepyetr NPUMEHUTb AA MOATBEPMKAEHWS TOro, YTOo AENUCTBMTE/IbHO MPOBOAUTCA U3MEPEHME

CpenHeKBaApaTUYEeCKOro 3HAYeHWsA MPOBasia HANPAXEHWS; BTOPOA W3MEHAILWMNCA CUrHan - Aaas
NoATBEPXKAEHUSA TOrO, YTO AENCTBUTE/IbHOE CpenHeKBaApaTUYecKoe 3HAaYeHMe PACCUUTLIBAETCA KarKabln
nepuos;, TPeTUN U3MEHAILWMACA CUrHaN - A4 MOATBEP)KAEHWMA TOro, 4TO AeNCTBUTE/bHOe

CcpefHeKBaApaTMYECKoe 3HaYeHMe OBHOBASAETCA KarKayto MOJIOBMHY NepMoaa; YeTBepTbii U3MeHsoWMnca
CUTHan - AN NOATBEPKAEHMA TOrO, YTO NOJYNEepmUoabl HE3aBUCUMO CUHXPOHU3UPYIOTCA B KaXKA40M KaHane;
NATbIN U3MEHAIOLWMIACA CUTHAN - ANA NOATBEPKAEHMA NPABUAbHOCTU U3MEPEHMUA TYOUHbI U ANIUTENBHOCTH
MHOTrodasHbIX MPOBAIOB HAMNPAXKEHMUS.

MpuBEeAEHHDbIN Bbile NPUMEP LO/IKEH CAYKUTb Wb UAAOCTpaumen. MNonHoe noaTBepKaeHue
BbIMO/IHEHWNA YCTAaHOBNEHHbIX TPEOOBAHUI K METoAaM U3MepPeHU NPUMEHUTEIbHO KO BCEM MOKasaTenam
K3 moskeT TpeboBaTb NpoBeAeHUs WCMbITAaHUA C MNPUMEHEHWEM COTEH M3MEHSIOWMUXCA CUTHAOB
(anbTepHaTMBHBIM METOAOM NOATBEPNKAEHUA BbINOJHEHMA YCTAHOBEHHbIX TPebOBaHWUI B ONpeaeneHHbIX
CNy4anx MoryT ObITb AeTasibHble NPOBEPKM NporpammHoro obecnedeHmsa CU).

B HacToAWweMm cTaHAApTe He YCTaHOB/EH NOHbIN NepeyeHb UCMbITAHUIA AN5 MOATBEPKAEHMA TOTO, YTO
MeToAbl U3MepPeHU bblnn peannsosaHbl B CU npasuabHO. TakoW nepedyeHb byaeT npuseseH B cTaHAapTe,
PacnpOCTPaHAIOLLEMCA Ha Fpynmny NPOAYKUNMN.

CnepyeT yunTbIBaTb, YTO 3HAYEHMA HEKOTOPbIX MAapPaMeTPOB B KOHKPETHbIX Kiaccax TpeboBaHUA moryT
6biTb  "ycTaHoBNEeHbl u3rotoBuTenem CU". [pu noaTBEp:KAEHUM  BbINONHEHMA TpeboBaHMIA K
XapakTepuctkam CU cooTBeTCTBME AaHHbIM BuAam TpeboBaHMI cneayeT NoATBEPAUTL NYTEM U3YUYeHMA
TeXHUYECKNX JOKYMeHTOB Ha CH.

C.4. PeKomMeHAaLMM NO COAEPIKAHUIO TEXHUYECKUX JOKYMEHTOB

YKaszaHue B TeXHUYECKUX OOKYMEHTax M3rotoBuTens o Tom, yto CU cooTBeTcTByeT TpeboBaHUAM
Knacca A, S uan B, aBnAeTcA HeAOCTaTOYHbIM. [O/MKHbI 6bITb AOMNOJHUTENLHO MPUBEAEHbI Cleaylolmne
cBegeHun:

- gonyctumoble npeaenbl UameHeHUA Udin n npegenbl USmepAaembiX 4acCToT,

- nobble aKCecCcyapbl nam onuum, HEO6XOAMMbIe ana obecneyeHna coOTBETCTBUA TpeGOBaHMﬂM
HaCToALWEro CtaHa4apTa;

- NepevyeHb BCeEX U3MeEPAEMDIX nokasatenei K3 B cOOTBETCTBMU C HOMeHK/'IaTypOﬁ, YCTaHOBHEHHOVI B
HacToAWEeEM CTaHAapTe, C YKa3aHMeM NOATBEPKAEHHOTO K/1aCCa XapPaKTEPUCTUK npoLecca M3Mep8HMVI.



CBEAEHWA O COOTBETCTBUUN MEKTOCYAAPCTBEHHbIX
CTAHOAPTOB CCbIJTOYHbIM MEXAYHAPOAHbIM CTAHOAPTAM

CreneHb
O603HayeHMe N HauMeHoBaHWe O603Ha4yeHMe U HauMeHoBaHWe
COOTBETCTBU
MeXAYHAPOAHOro CTaHAapTa . MEXrocy4apCTBEHHOIO CTaHAAPTA
IEC 60050-161:1990. MexxayHapoaHbIn MOD FOCT 30372-95. CoBMeCcTMMOCTb TEXHUYECKUX
3NeKTPOTEXHMYECKNI cnoBapb. [nasa 161. CcpeacTs8 31eKTPOMArHUTHaA. TepMUHbI U
ONeKTPOMarHMTHaA COBMECTUMOCTb onpeaeneHus
IEC 61000-3-3:2008. dneKTpomarHnTHan MOD FOCT 30804.3.3-2013 (IEC 61000-3-3:2008).
coBmecTumocTb (3MC). Yactb 3-3. Hopmbl. CoBMECTUMOCTb TEXHUYECKUX CPeacTB
OrpaHuyeHne U3MEHEHUIN HanpAXKeHUA, aNeKTpoMarHuTHaA. OrpaHUYeHNA USMEHEHUI
KonebaHui HanpsaKeHus u GanKepa B HanpsXeHun, KonebaHuii HanpsXxeHua u
06LLEeCTBEHHbIX HU3KOBONLTHbIX CUCTEMAX bnrKepa B HU3KOBOJIBTHBIX CUCTEMAX
3NEKTPOCHabXKeHMA ANnA 060pyA0BaHUA C 3N1EeKTPOCHabKeHMA 06LLEro HasHaYeHUs.
HOMMHANbHbIM TOKOM He 6osee 16 A Ha TexHunyecKne cpencTea ¢ Nnotpebnsaembim TOKOM
dasy, He NogneKallero yc10BHOMY He 6onee 16 A (B ogHOM dase), nogxaoYaemble K
NoAK/OYEHUIO 3N1EKTPUYECKON CEeTU NpU HECOBAOAEHUN
onpegeneHHbIX yCnoBUn nogrntoueHns. Hopmbl
MEeTOZbl UCMbITaHWU
IEC 61000-3-11:2000. dneKTpomarHnTHas MOD FOCT 30804.3.11-2013 (IEC 61000-3-11:2000).

MpunnoxkeHue A
(cnpaBoyHoe)
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coBmecTumocTb (IMC). Yactb 3-11.
Hopmbl. OrpaHuyeHne M3MeHeHNM
HanpsAXKeHus, KosebaHUM HanpsXKeHUs
dnnkepa B 06LECTBEHHbIX
HW3KOBOJIbTHbIX CUCTEMAX
aNeKTpocHabkeHuA. ObopyaoBaHue ¢
notpebnsembim TOKOM He 6osiee 75 A,
noasexalliee yCNoBHOMY NOAKNOYEHUIO

CoOBMECTUMOCTb TEXHUYECKUX CPEeaCcTB
3N1EeKTPOMArHuTHas. KonebaHus HanpsxeHua u
bAnKep, BbI3bIBAEMbIE TEXHUYECKMMMU
cpeactBamu ¢ notpebasembiMm TOKOM He bonee
75 A (B ogHoOM dase), nogKN0HaeMbIMM K
HWU3KOBOJ/IbTHbIM CUCTEMAM 3/IEKTPOCHAbXKEHMA
npv onpeaeneHHbiX ycnosmax. Hopmbl n meToapl
WCNbITaHWU

IEC 61000-4-7:2009. dneKTpomarHmTHas MOD FOCT 30804.4.7-2013 (IEC 61000-4-7:2009).
coBmecTumocTb (3MC). YacTb 4-7. CoBMECTUMOCTb TEXHUYECKMX CPEeACTB

MeToZbl UCMbITaHWUIA U U3MEPEHUIA. 3/1eKTpoMarHmTHas. Obliee pyKoBoACTBO MO
Obuee pyKoBOACTBO NO U3MEPEHUSM CpeacTBam U3MEPEHUIN U U3MEPEHUSAM FaPMOHUK
rapMOHWK U UHTEPrapMOHMK U N UHTEPrapMOHUK gNs CUCTEM

N3MepuUTENIbHBIM NPUbopam ANna cucTem 3N1EKTPOCHABKEHMA U NOAKAOHAEMBIX K HUM
3NEKTPOCHABKEHMA M NOAKIOYAEMOrO K TEXHUYECKMX CpeacTB

HMM 0bopyaoBaHMUA

CISPR 16-4-2:2003. TpeboBaHuA K MOD rOCT 30805.16.4.2-2013 (CUCNP 16-4-2:2003).

annapartype ana namepeHuna pagnonomex

N MOMEXOYCTOMYMBOCTM U METOAbI
nsamepeHuit. Yactb 4-2.
HeonpeaeneHHOCTH, CTaTUCTUKA U
MOEe/IMPOBaAHNE HOPM.
HeonpeaeneHHOCTb USMepeHuii B
obnactn IMC

CoBMECTMMOCTb TEXHUYECKUX CPeacTB
3/1eKTPOMarHuMTHas. HeonpezeneHHoOCTb
n3MepeHuit B 06,1acTM 3N1EKTPOMArHUTHOM
COBMECTUMOCTHU

B HacToAwem cTaHgapTe WCNOJIb30BAaHO caeaylollee yc/loBHOe obo3HayeHMe cTeneHn COOTBETCTBUA

CTaHAapPTOB:

- MOD - mog1ouumMpoBaHHble CTaHAAPTbI.




(1]

(2]

(3]

(4]

M3K 61557-12:2007

(IEC 61557-12:2007)

M3K 60050-161:1990

(IEC 60050-161:1990)

M3K 60050-300:2001

(IEC 60050-300:2001)

M3K 61000-4-30:2008

BUBTIMOTPA®UA

dnekTpUyeckan 6e30nacHOCTb B HU3KOBONbTHbIX
pacnpegenuTenbHbIX cUCTEMaxX HanpaxkeHnem ao 1000 B
nepemeHHoro Toka n 1500 B noctoAHHOro ToKa. AnnapaTypa 4na
UCNbITaHWN, U3MEPEHUI NN KOHTPONA CPEeACTB 3alunTbl. YacTb 12.
XapaKTepUCTUKKN CpeacTB USMEPEHUI U KOHTPONA

(Electrical safety in low voltage distribution systems up to 1000 V
a.c. and 1500 V d.c. - Equipment for testing, measuring or
monitoring of protective measures - Part 12: Performance
measuring and monitoring devices (PMD)

MeKayHapOoAHbIM 31eKTPOTEXHUYECKMIA cnoBapb. MnaBa 161.
JNeKTpoMarHMTHasA COBMECTMMOCTb

(International Electrotechnical Vocabulary (IEV) - Chapter 161:
Electromagnetic compatibility)

MeKAyHapOoAHbIN 3/1IeKTPOTEXHUYECKUIN CNOBapb. INEKTPUYEcKue n
3JIEKTPOHHbIE U3MEPEHUS U CpeacTBa namepeHui. Yactb 311.
Obune TepMuHbI, OTHOCALWMECA K u3mepeHuam. Yactb 312. Obwume
TEPMWHbI, OTHOCALLMECA K U3MEPEHUAM INEKTPUYECKUX BENNYMH.
Yactb 313. Tunbl 31eKTPUYECKUX CPeacTB 3mepeHuin. Yactb 314.
YacTHble TEPMUHbI B COOTBETCTBUM C TUMAMM CPEACTB U3SMEPEHNI

(International Electrotechnical Vocabulary - Electrical and electronic
measurements and measuring instruments - Part 311: General
terms relating to measurements - Part 312: General terms relating
to electrical measurements - Part 313: Types of electrical measuring
instruments - Part 314: Specific terms according to the type of
instrument)

dneKkTpomarHuTHasa coBmectumocTb (IMC). Yactb 4-30. MeTogpb!
UCMbITAaHUIN U U3MepeHnin. MeToabl U3MepeHUI KauecTsa
3NEKTPUYECKON 3HEeprumn
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(8]
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(IEC 61000-4-30:2008)

M3K 61000-4-15:2010

(IEC 61000-4-15:2010)

M3K 61000-2-8:2002

(IEC 61000-2-8:2002)

M3K 61000-3-8:1997

(IEC 61000-3-8:1997)

EH 50160:2007

(EN 50160:2007)

M3K 61000-2-4:2002

(Electromagnetic compatibility (EMC) - Part 4-30: Testing and
measurement techniques - Power quality measurement methods)

dneKkTpomarHuTHasa comectumocTb (IMC). Yactb 4-15. MeTogpbl
n3mepeHuin n ncnbitaHuin. Pnvkepmetp. PyHKUMOHANbHBIE U
KOHCTPYKTUBHbIE TpeboBaHuA

(Electromagnetic compatibility (EMC) - Part 4-10: Testing and
measurement techniques - Flikermeter - Functional and design
specifications)

dneKTpomMarHuTHas coBmectumoctb (IMC). YacTb 2-8.
3neKkTpomarHutHaa obcTaHoBKa. MpoBanbl HaNPAXEHUA U
KpPaTKOBPEMEHHbIE NPepPbIBAHUA B OOLLECTBEHHbIX CUCTEMAX
3NEeKTPOCHabKEeHUA CO CTAaTUCTUHECKMMU pe3ybTaTaMu U3MEPEHUN

(Electromagnetic compatibility (EMC) - Part 2-8: Environment -
Voltage dips, short interruptions on public electric power supply
system with statistical measurement results)

dneKTpomarHuTHaa coBmecTumocTb (3MC). YacTb 3.
dneKTpomMarHUTHan obctaHoBKa. Pasgen 8. Nepeaaya curHanos B
HWU3KOBOJ/IbTHbIX 3/1IEKTPUYECKUX YCTAHOBKaX. YPOBHMU
3NEKTPOMArHUTHOM 3MMUCCUU, MONOCHI YACTOT U YPOBHMU
3N1eKTPOMArHMUTHbIX NOMeX

(Electromagnetic compatibility (EMC) - Part 3: Limits - Section 8:
Signalling on low-voltage electrical installations - Emission levels,
frequency bands and electromagnetic disturbance levels)

XapaKTepUCTUKM HaNpPAaXKeHUa 3N1eKTPMYecTBa, NOCTaBAAEMOro
06LLECTBEHHbIMW pacnpeaenuTe/ibHbIMM CUCTEMaMM

(Voltage characteristics of electricity supplied by public distribution
systems)

dneKTpomMarHuTHasa coBmecTumoctb (IMC). YacTb 2.
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(IEC 61000-2-4:2002)

M3K 61000-3-8:1997

(IEC 61000-3-8:1997)

M>3K 61180 (Yactu 1, 2)
[IEC 61180 (Parts 1, 2)]
M3K 61010 (Yactn 1, 2, 3,
031)

[IEC 61010 (Parts 1, 2, 3, 031)]

M3K 61010-2-032:2002

(IEC 61010-2-032:2002)

3neKTpomarHutHasa obctaHoBKa. Pasaen 4. YpoBHMU
3NeKTPOMArHMTHOM COBMECTUMOCTM HA NPOMBbILIAEHHbIX
npeanpuATUAX ANA HU3KOYACTOTHbIX KOHAYKTUBHbIX MOMEX

(Electromagnetic compatibility (EMC) - Part 2: Environment -
Section 4: Compatibility levels in industrial plants for low frequency
conducted disturbances)

dneKTpomarHuTHaa coBmectumocTb (3MC). Yactb 3. Hopmsi.
Paspen 8. CUrHanmnsauma B HU3KOBOJIbTHBIX 3/IEKTPUYECKUX
YCTaHOBKax. YPOBHM 3MUCCUK, MOJSIOCHI YaCTOT U YPOBHU
3N1eKTPOMArHMUTHbIX NOMEX

(Electromagnetic compatibility (EMC) - Part 3: Limits - Section 8:
Signalling on low-voltage electrical installation - Emission levels,
frequency bands and electromagnetic disturbance levels)

MeTozbl BbICOKOBO/IbTHbIX UCMbITAHUIA ANA HU3KOBOIbTHOTO
obopyaoBaHus

(High-voltage test techniques for low voltage equipment)

TpeboBaHusa 6e30NacHOCTU 3NEKTpUYECKoro obopyLoBaHMA ANs
N3MepeHus, ynpasieHns u 1abopaTtopHOro NpUMeHeHun

(Safety requirements for electrical equipment for measurement,
control and laboratory use)

TpeboBaHMA 6e30NacHOCTM 3/IEKTPUYECKOro obopyaoBaHUA ann
NU3MepeHUs, KOHTPOAA U 1abopaTopHOro npumeHeHus. Yactb 2-032.
YacTHble TpeboBaHUA oA NePEHOCHbIX TOKOCHEMHMKOB U
TOKOCHEMHWKOB C PYYHbIM ynpaBaeHnem oA SNeKTPUYECcKUX
N3MepeHUM 1 UCNbITaHUM

(Safety requirements for electrical equipment for measurement,
control and laboratory use - Part 2-032: Particular requirements for
hand-held and hand-manipulated current sensors for electrical test
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M3K 60044-2:2003

(IEC 60044-1:2003)

M3K 60044-1:2003

(IEC 60044-1:2003)

CTaHpapT MHCTUTYTa
NHXeHepoB Nno
3/1EeKTPOTEXHUKE U
3N1eKTPOHUKeE

MN33 1159:2008

(IEEE 1159:2008)

M3K 61000-2-2:2002

(IEC 61000-2-2:2002)

M3K 61000-2-12:2003

(IEC 61000-2-12:2003)

and measurement)

N3mepuTenbHble TpaHchopmaTopbl. HacTb 2. MHAYKTUBHbIE
TpaHcPopMaTopbl HaNpAXKeHUA

(Instrument transformers - Part 2: Inductive voltage transformers)

N3mepuTenbHbie TpaHchopmaTopsl. HacTb 1. TpaHchopmaTopsl
TOKa

(Instrument transformers - Part 1: Current transformers)

PekomeHAayemas NpakTMKa MOHUTOPUHIA KaYecTBa 3/1eKTPUYeCcKom
aHeprum

(Recommended practice for monitoring electric power quality)

dneKTpomMarHuTHas coBmectumoctb (IMC). YacTtb 2-2.
INEeKTPOMarHUTHan 0bCTaHOBKA. YPOBHM 3/1€KTPOMArHUTHOM
COBMECTMMOCTU AR HU3KOYACTOTHbIX KOHAYKTMBHbBIX MOMEX U
CUTHANoB B 06LECTBEHHbIX HU3KOBO/IbTHbIX CUCTEMAX
3NEKTPOCHaOKeHMA

(Electromagnetic compatibility (EMC) - Part 2-2: Environment -
Compatibility levels for low-frequency conducted disturbances and
signalling in public low voltage power supply systems)

dneKTpomarHuTHasa coBmectumocTb (IMC). Yactb 2-12.
dneKTpomMarHMTHaa obcTaHOBKA. YPOBHU 3/1EKTPOMArHUTHOM
COBMECTMMOCTU A1 HU3KOYACTOTHbIX KOHAYKTUBHbBIX NOMEX U
CMTHAN0B B OOLLECTBEHHbIX CUCTEMAX SNEKTPOCHAOKEHUS CpeaHero
HanpAXeHna

(Electromagnetic compatibility (EMC) - Part 2-12: Environment -
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M3K/TO 61000-3-6:2008

(IEC/TR 61000-3-6:2008)

M3K/TO 61000-3-7:2008

(IEC/TR 61000-3-7:2008)

M3K/TO 61000-3-13:2008

(IEC/TR 61000-3-13:2008)

Compatibility levels for low-frequency conducted disturbances and
signalling in public medium-voltage power supply systems)

dneKTpomMarHuTHasa comectumocTb (3MC). Yactb 3. Hopmsi.
Pasgen 6. OueHKa HOPM 31EKTPOMArHUTHOM aMUcCUKn ana
YCTAHOBOK, ABNAKLMXCA UCKAXKAIOLLMMUN HArpy3Kamm B CMCTEMAX
3NeKTPOCHabKeHUs cpeaHero, BbICOKOro U KpaitHe BbICOKOTO
HanpAXKeHus

(Electromagnetic compatibility (EMC) - Part 3-6: Limits - Assessment
of emission limits for the connection of distorting installations to
MV, HV and EHV power systems)

dneKTpomarHuTHaa comectumocTb (IMC). Yactb 3. Hopmbi.
Pasgen 7. OueHKa HOpM 31EeKTPOMArHUTHOM amMMUccumn ana
3/IEKTPUYECKNX YCTAHOBOK, BbI3bIBalOLLMX KONEOAHMA HAaNPsXKeHUs B
CUCTEMAX 3NEeKTPOCHabXEeHUA cpeaHero, BbICOKOro U KpaiHe
BbICOKOrO HanpAXeHnA

(Electromagnetic compatibility (EMC) - Part 3-7: Limits - Assessment
of emission limits for the connection of fluctuating installations to
MV, HV and EHV power systems)

dneKkTpomarHuTHasa comectumocTb (IMC). Yactb 3-13. Hopmbl.
OueHKa HOpPM 3/IeKTPOMArHUTHOM 3AMUCCUN MPU MOAKNHOUEHUN
HECMMMETPUYHbIX 31EKTPUYECKUX YCTAHOBOK K CUCTEMAM CpeaHero,
BbICOKOIO M KpalHe BbICOKOTO HaNpsAKeHUs

(Electromagnetic compatibility (EMC) - Part 3-13: Limits -
Assessment of emission limits for the connection of unbalanced
installations to MV, HV and EHV power systems).




