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MpeaucnoBue

Llenu, ocHOBHblE MpUHLMMLI U 06LMe NpaBuia NpoBeaeHus paboT N0 MEXrocyaapCTBEHHOW cTaHAap-
Tnsauun yctanosneHol FOCT 1.0 «MexrocygapctBeHHasi cucteMma ctangaptudaumm. OCHOBHLIE NONTOXKEHUS»
n NOCT 1.2 «MexrocynapcTBeHHass cuctema craHaaptusauuun. CtaHaapTbl MEXrocyaapCTBEHHble, npaBu-
na v pekomeHZaumm No MeXrocygapcTBEHHON cTaHgapTusaummn. lNpaeuna paspaboTku, NpuHSATUSA, obHoBne-
HUS N OTMEHbI»

CBeaeHunAa o cTaHpapTe

1 MOAMOTOBJIEH 3akpbITbiM akunoHepHbIM 06LLecTBOM «HayyHo-ncnbiTatenbHbIn LeHTp « CAMTOC»
n TexHu4yeckuMm kommuTteTom no crtaHgaptusauum TK 30 «3nekTpomMarHMTHas COBMECTUMOCTb TEXHUYECKMX
cpencTB» Ha ocCHoBe COOCTBEHHOMO NEPEBOAA Ha PYCCKUIA S3bIK aHIMOA3bIYHOM BEPCUN CTaHAapTa, YKa3aHHo-
ro B NyHkTe 5

2 BHECEH ®egneparnbHbIM areHTCTBOM MO TEXHUYECKOMY PEryriMpoBaHMI0 U METPOSIOrnmn

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAAPTU3aLUUK, METPONOrMN 1 ceptudmnkaumm (Npo-
Tokon ot 25 mapta 2013 r. Ne 55-11)

3a npuHATME nporofnocoBanu:

KpaTKoe HanmMmeHoBaHMe CTpaHbl KO,D, CTpaHbl COKpaLLI,eHHoe HanMmeHoBaHWe HauMoHanbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTusaumm
Benapycb BY lNoccrangapT Pecnybnukn Benapycb
KasaxctaH KZ lNoccrangapT Pecnybnukn KasaxctaH
Knpruaus KG KblprelactaHgapT
Monposa MD Mongosa-CtaHgapt
Poccunsa RU Pocctangapt
Y3bekuctaH uz Y3ctangapt

(Monpaska, UYC Ne 7—2019)

4 TMpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PEryrMpOBaHUIO U METPONornn oT 22 nions
2013 1. Ne 418-cT mexrocygapcteeHHbIi ctangapt FOCT 30804.4.30—2013 (IEC 61000-4-30:2008) BBeaeH B
OencTeme B KayecTBe HaumoHanbHoro ctaHgapta Poccunckon ®enepaumm ¢ 1 sHBapsa 2014 .

5 HactoAwmn craHgapT MogudUUMPOBaH MO OTHOWEHWUK K MeXZyHapoOHOMYy CTaHOapTy
IEC 61000-4-30:2008 «3nektpomarHutHas coBmectumocTb (OMC). Yactb 4-30. TexHuka UcnbITaHUm n ns-
MepeHuin. Metoabl n3amepeHnii kadecTBa anekTpuyeckom aHeprumn» («Electromagnetic compatibility (EMC) —
Part 4-30: Testing and measurement techniques — Power quality measurement methods», MOD) nytem uns-
MEHEHUS ero CTPYKTYpbl AN NpUBEAEHNs] B COOTBETCTBUE C NpaBuiamm, yctaHoeneHHbimu FOCT 1.5—2001
(nogpasgensbl 4.2 n 4.3); nyTem nameHeHusi ppas, CroB, KOTOPbIE BblAEMNEHbI B TEKCTE KYPCUBOM.

MexayHapogHbii ctaHgapT IEC 61000-4-30:2008 paspabotaH Nogkomutetom 77 A «HuskovacToTHbIe
3MNeKTPOMarHuTHble siBNeHusa» TexHuyeckoro komuteta MOK TK 77 «OnekTpoMarHuTHas COBMECTUMOCTbY.

IEC 61000-4-30:2008 (BTOpOE M3OaHME) OTMEHSIET U 3aMeHsIeT cobol nepeoe naaanue IEC 61000-4-30:2003.

HaumeHoBaHWe HacTosLero ctaHgapTa M3BMEHEHO OTHOCUTENbHO HaMMEHOBAHWST YKa3aHHOro Mexay-
HapoAHOro cTaHgapTa ansg npueeaeHus B cootBetcTBue ¢ FOCT 1.5—2001 (noapasnen 3.6).

CBeneHust 0 COOTBETCTBUM CCbINTOYHBIX MEXTOCYAapCTBEHHbBIX CTAaHAAPTOB MEXAYHApO4HbIM cTaHaap-
Tam, NCMONb30BaHHLIM B KAY€CTBE CCbITIOYHbLIX B MPMMEHEHHOM MEXAYHAapOAHOM CTaHAapTe, NPMBEAEHbI B
JOononHUTENBHOM npunoxeHuun JA.

HacTosiLumii cTanpapt paspabotaH Ha ocHose npuMeHeHns TOCT P 51317.4.30—2008 (MOK 61000-4-30:2008)")

6 BBEJJEH BIMEPBbIE

7 USOAHUE (man 2020 r.) c Nonpaekon (MYC Ne 7—2019)

1) Mpukasom PenepanbHOrO areHTCTBa MO TEXHWYECKOMY PEeryrvpoBaHuio U MeTpororun ot 22 umions 2013 r.
Ne 418-ct MOCT P 51317.4.30—2008 (M3K 61000-4-30:2006) oTmeHeH ¢ 1 siHBaps 2014 .
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UHgpopmayusi o egedeHuu 8 Oelicmeue (rnpekpaweHuuU Oelicmeusi) Hacmosiueao cmaHdapma u usme-
HeHUl K HeMy Ha meppumopuu yKka3aHHbIX 8bilie 2o0cydapcme rybruKyemcs 8 yKkazamersix HayUuoHaslbHbIX
cmaHOapmos, uzdasaeMbix 8 3Mux 2ocydapcmeax, a makxe e cemu IHmepHem Ha calimax coomeemcmay-
FOUUX HayUOHaslbHbIX OpeaHoe o cmaHdapmusayuu.

B cniyqae nepecmompa, U3MeHeHUs Unu ommeHbl Hacmosiuje2ao cmaHdapma coomeemcemsyowiasi UH-
gopmayusi 6ydem onybnukosaHa Ha oguyuanbHoM UuHmepHem-calime MexeocydapcmeeHHO20 cogeema o
cmaHOapmusayuu, Memporioauu U cepmugbukayuu 8 kamarnoze «MexzaocyOapcmeeHHble cmaHOapmbiy»

© CrangapTtuHdgopm, odopmnenne, 2014, 2020

B Poccuiickon ®egepaumm HaCTOSIWMIA CTaHOAPT HE MOXET ObITb MONTHOCTLIO UK
o7 YacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH M pacnpoCTpaHeH B KayecTBe ouumanbHoro
nsgaHns 6e3 paspelleHns degepanbHOro areHTCTBa Mo TEXHNYECKOMY perynmpoBaHuio

N MeTponorum
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Beseaenune k IEC 61000-4-30:2008

Hactoswwun crangapt IEC BxoauT B coctas ctaHgaptoB cepun IEC 61000, nybnukyembix no Bonpocam
3NEeKTPOMarHMTHON COBMECTUMOCTU B COOTBETCTBUM CO CriefytoLLen CTPYKTYPOR:

-yacTtb 1. OCHOBBI:

obLee paccmoTpeHue (BBeAeHNe, yHAaMeHTasbHbIE NPUHLMMLI), ONpeaeneHunsl, TepPMUHOIOTUS;

- yacTb 2. AnekTpomarHMTHasi obcTaHoBKa:

onncaHue 3NeKTPOMarHMTHOM 0BCTaHOBKK, Kraccudukauus anekTpOMarHUTHONM OOCTaHOBKM, YPOBHU
3NEeKTPOMarHUTHON COBMECTUMOCTN;

- yacTtb 3. Hopmbi:

HOPMbI MOMEXO3MUCCUUN, HOPMbI MOMEXOYCTONYMBOCTU (B Criyyasix, €CNn OHW He ABMSITCA NPeaMeToOM
paccMoTpeHust TexHmdeckummn kommtetamm (TK), paspabaTbiBaloWwyumm ctaHgapThbl Ha NPOaYKUMIO);

- yacTb 4. MeTtoabl cnbITaHUN N NU3MEPEHWUIA;

MEeTOAbl UCMbITAHWUIA, METOAbI U3MEPEHUN;

- yacTtb 5. PykoBoacTea no ycTaHOBKe 1 MOMEX0noAaBneHuto:

pPYyKOBOACTBa MO yCTaHOBKE, METOAbI U YCTPONCTBA NOMEX0onoaaBneHus;

- yacTtb 9. PasHoe.

Kaxgas yacTb nogpasfensercs Ha pasgernbl, KoTopble MOryT ObiTb OMyOnMKOBaHbI Kak MeXayHapoaHble
cTaHOapTbl MO0 Kak TEXHUYECKNE YCINOBUS UM TEXHUYECKNE OTYETHI.

[aHHble cTaH4apThl, TEXHUYECKME YCIOBUSA U TEXHUYECKME OTHETHI OyayT onybnMKoBaHbl C ykasaHWeM
HOMepa 4acTu, 3a KOTOpbIM creayeT aeduc, a 3ateM Homep pasgena (Hanpumep, 61000-6-1).

OcHoBHbIMU uameHeHnamn IEC 61000-4-30:2008 no otHoweHuto k IEC 61000-4-30:2003 asnstoTcs:

- BBeleHMe B TEKCT YTOMHEHUI U KOPPEKTUPOBOK, KacatoLmxes knaccos A n B xapaktepucTuk npolecca
N3MEpPEHUN;

- BBEleHMe HOBOrO Krnacca S xapakTepucTuk npouecca nsMepeHun, npegHasHadyeHHoro Ans npumeHe-
HWs1 B Npubopax HabnogeHns 3a kKayecTBOM 3MEKTPUYECKON SHEPru;

- BBEleHWNe HOBOrO NPUIOXEHUS, COAepXKaLLero pekoMeHaaunm no 3aMepUTENbHbIM Npubopam.

HacTtosawuin ctaHgapT saensetca yactbio 4-30 ctangaptos cepuun IEC 61000.
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M E XTOC CVYAAPGCTUBEUHTHBbB H" CTAHAOAPT

AnekTpuyeckan aHeprus. COBMeCTUMOCTb TEXHUYECKUX CPEACTB 3fIeKTPpoMarHuTHas
METOAbl UBMEPEHMW NOKA3ATENEWN KAYECTBA SNEKTPUYECKON SHEPTUN

Electric energy. Electromagnetic compatibility of technical equipment. Power quality measurement methods

OaTta BBegeHnss — 2014—01—01

1 O6nacTb NnpMMeHeHus

HacTtosawunn ctangapT ycTaHaBnNuBaeT METOAbl M3MEpPEeHUr MnokasaTenen KavyecTBa 3feKTpUYeCcKom
3Heprnm (KO) B anekTpu4eckmx CeTsax CUCTEM IreKTPOCHabXeHNs1 nepeMeHHoro Toka vactoton 50/60 'y u
NopsiAOK OLEHKN Pe3yrnbTaTtoB M3MEpPEHUN.

HacTosiwumn ctaHgapT NPpMMEHSIOT NpyU U3MepeHUAxX nokasartenen KO B anekTpnyecknx certax:

- CUCTeM 3JIeKTPOCHabXeHUs1 O6LLEero Ha3HaYeHus1, NPMcoeANHEHHbIX K EAuHON aHepreTu4yeckomn
cucrteme;

- U30NIMPOBAHHbIX CUCTEM JJIEKTPOCHAbXXeHUA o6 ero Ha3Ha4YeHust;

- CUCTEM 3NEeKTPOCHAGXKEHUsS NMPOMbILWIIEHHbIX NPeaAnpUATUMA U APYrMx O6HLEeKTOB HapOAHOro
XO35INCTBA, HE OTHOCHLIMXCA K CUCTEeMaM obLLero Ha3Ha4YeHus, a TaKkke B 3JIeKTPUYECKUX ceTsX, Ha-
XOASALWMUXCA B COGCTBEHHOCTU NOTpebUTenen 3NeKTPUIYECKON IHEPrUn, NOAKNIOYEHHbIX K YKa3aHHbIM
CHUCTEeMaM 3reKTPOCHaGXeHunA.

MeToabl N3MepeHnii 3NOoXeHbl MPUMEHUTENBHO K OTAENbHBIM NokadatensaM KO anga nonyvyeHus gocro-
BEPHbIX M MOBTOPSIEMbIX PE3yrnbTaToB HE3aBUCUMO OT CPeACTB M3MEPEHUN, UCMONb3yeMbIX B COOTBETCTBUM C
3TMMK MeTOAAMM.

MeToabl U3MepeHuIn yCTaHOBMEHbI ANS MPOBEAEHNS U3MEPEHNIA Ha MeCcTax 3KCnyatauum anekTpoobo-
pyaoBaHus.

CocTtaB n3mMepsieMbix nokasartenen KO orpaHnyeH SIBEHUSIMU, OTHOCSLLMMUCS K HanpsbKeHuto, npeg-
CTaBMSAOLWMMM COOOMN KOHOYKTUBHbIE 3NIEKTPOMArHMTHbIE MOMEXMN B CUCTEMAX JNEKTPOCHabXeHus.

B HacTosLwweM cTaHgapTe paccMOTpeHbl Nokasatenu KO, oTHocAawumecs K: YactoTe B CUCTEME AMEKTPO-
CHabXeHus (Oanee — 4yacTtoTa); 3HAYEHUNIO HaNPSXKEHWUsI CUCTEMbI SNEKTPOCHADXeHNs (ganee — Hanpshxe-
HMe); chrnvkepy; NpoBanam HanpsKeHUs U nepeHanps>KeHVSIM; NPEPbIBAHUSAM HaMPSXXEHUS; MEPEXOAHbIM NPO-
Leccam HanpspkeHWsi; HECMMMETPUM HaNPSHKEHUIA; rapMOHUKAM U MHTEPrapMOHMKaM HanpsbkeHWst; curHanam,
nepegaBaembiM MO ANEKTPUYECKNM CETAM; ObICTPbIM U3MEHEHUSM HaMpPSXXEHUs; ycmaHosuewemMycsi om-
KJTOHEeHUI0 HarnpsiKeHUs1 8 cucmemax aslekmpocHabxeHus 50 I'y.

B 3aBMcMMOCTM OT Lener namepeHnin MoryT ObiTb NPOBEAEHbI UAMEPEHUS BCEX MOKa3aTernen u3 ykasaH-
HOrO BbILLIE MEPEYHS TMBO NX YacTu.

MpumeyaHne — CaeaeHusa o nokasdatensax KO, oTHOCALMXCA K TOKY, NPYBEAEHbI B NpunoxeHun A, noapas-
denbl A3, A5,

B MexrocyaapcTBeHHbIX CTaHAapTax, ycTaHaBnuBarowmx HopMmbl K9 B cuctemax anekTpocHa6-
XXEHUA pPasnMYHOro HasHa4yeHUs, MoXxeT ObITb YCTaHOBIIEH UHOM cocTaB nokasaTtenen KJ.

HacToswuin ctangapT yctaHaBnvMBaeT MeToAbl M3MeEPEHUI 1 TpeboBaHNSA K XapaKTePUCTUKaM CPELCTB
namepeHunin nokasarenen K9 (nanee CW), Ho He ycTaHaBnNMBaeT NOpOroBble 3Ha4YeHUs1 nokasatenen KO (Hop-
Mbl KQ). BnnsiHne npeobpasoBateneit, BKNoMaeMblx MeXay arnekTpudeckon cetbto n CU, aetanbHo He pac-
cMaTpuBaeTcs.

TpebosaHusi Kk moyHOCMU u3MepeHull nokaszameseli K9 e Hacmosiwjem cmaHdapme OoCHO8aHbl
Ha oueHueaHuu HeonpedesieHHOcmMu u3mepeHul. fonyckaemcsi npu paspabomke HOPMamMueHbIX

U3paHue odmumanbHoe
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dokymeHmos, onpedesigroujux 6 coomeemcmeuu ¢ HacmosiwjumM cmaHdapmom mpeboeaHusi k CH,
MemodhsI ux ucnbimaHuli U MOBepPKU, ycmaHaesiueamb 2paHuUubl dornycmumoli noepewHocmu CH.

B HacTosileM cTaHaapTe ykasblBaloTCsl Mepbl MPeaoCTOPOXHOCTY Npu nogkntodeHnn CU K nuHusim nogd
HanpshkeHeM.

MpumeyaHne — PekomeHgauum no yyeTy BNusHus npeobpasosatenen npmeegeHs B [1].

2 HopmaTuBHbIe CCbINKU

B HacTosilLeM cTaHgapTe UCNoNb30BaHbl HOPMATUBHBIE CCbINKU Ha CrieaytoLMe MEXrocyaapCTBEHHbIE
cTaHAapTbl:

[OCT 13109—97") Bnekmpuyeckas sHepaus. CosMecmuMocmb MeXHUYECKUX cpedcme srekmpomaa-
HumHas. Hopmbi kKasecmea afiekmpuyeckol 3Hepauu 8 cucmemMax 371eKmpocHabxeHus obweao Ha3Ha4yeHusl

[OCT 238752) Kayecmeo anekmpuyeckoli sHepauu. TepMuHbl U onpedeneHus

MOCT 30372 (IEC 60050-161:1990) CoBMECTUMOCTb TEXHNUYECKMX CPEACTB areKTpoMarHnuTHas. Tepmu-
Hbl U onpeaeneHnst

OCT 30804.4.7—2013 (IEC 61000-4-7:2009) COoBMECTUMOCTb TEXHUYECKUX CPEACTB 3/1EKTPOMAarHuT-
Hasi. O6LLee pyKOBOACTBO MO CPEACTBAM U3MEPEHUI U NU3MEPEHUAM FAPMOHWUK U MHTEPrapMOHMK AN CUCTEM
3MNeKTPOCHabXeHNs 1 MOOKMNOYAEMbIX K HAM TEXHUYECKUX CPEeaCTB

F'OCT 30804.3.3 (IEC 61000-3-3:2008) CosmecmumMocmb MexXHUYECKUX cpedcme arieKmpoMazHUMHas.
OepaHu4eHus1 U3MeHeHUU HarpsKeHUs, KornebaHull HanpsKeHUs1 U Qriukepa 8 HU3KOBO/bIMHbIX cucmemax
anekmpocHabxeHus obujeeo HadHavyeHus. TexHudyeckue cpedcmea ¢ nompebrsgemMbiM Mokom He 6osee 16 A
(8 0OHOLU ¢hbase), nodk4YaemMble K arieKmpudeckol cemu npu HecobodeHuu ornpedenieHHbIX ycroaul noo-
KrroYeHus. Hopmbl u MemoOs! ucribimaHul

'OCT 30804.3.11 (IEC 61000-3-11:2000) CosmecmumMocmb MEXHUYECKUX cpedcme a/ieKmpomMasHuUm-
Hasi. Konebarus HanpsikeHUs1 U ¢briukep, 8bi3bi8aeMble MeXHUYeCKUMU cpedcmeamu ¢ nompebrsembiM mo-
KoM He bosiee 75 A (8 00HOU ¢hbase), MoOKoYaeMbiMU K HU3KOBOSIbMHbIM cUCMeMaM 31eKmpocHabXXeHus rnpu
onpedeneHHbIx ycaosusix. Hopmbl u MemoOb! ucribimaHul

'OCT CISPR 16-4-2 CosmecmumMocmb MexXHU4YeCKUX cpedcme ariekmpomMazHumHasi. TpebosaHusi K ari-
napamype 07151 U3MepeHUs napamempos UHOycmpuasibHbIX paduornoMex U MoMexoycmolyueocmu U Memookb!
usmepeHul. Yacme 4-2. HeonpedeneHHocmu, cmamucmuka u modenuposaHue HopMm. HeonpedeneHHOcmb
u3MepeHul, 8bi3blgaemas uaMepumernbHoU annapamypou

MpumeyaHune — [pu NONb30BaHUM HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBepUTb AENCTBME CChINOYHbIX
CTaHOapTOB U KNaccugMKaTopoB Ha oduLmansHOM MHTepHeT-cainTe MexXrocyaapCTBeHHOro coBeTa Nno ctaHaapTusaumum, Me-
Tpornorun 1 ceptuduKkaumm (Www.easc.by) Unm no ykasatensm HauyoHamnbHbIX CTaHAapTOB, U3daBaeMbiM B rocydapcTBax,
yKasaHHbIX B NPeaucrioBUn, UNM Ha oguumManbHbIX CaiTax COOTBETCTBYHOLLMX HaLMOHANbHLIX OpPraHoB MO CTaHAapTU3aLuW.
Ecnu Ha OOKyMeHT AaHa HedaTMpoBaHHas Cebirka, TO criedyeT UCMOSb30BaTh AOKYMEHT, AEACTBYIOLLMIA HA TEKYLLIMIA MOMEHT,
C YYETOM BCEX BHECEHHbIX B HETO U3MeHEHUIn. ECnn 3ameHeH CCbINOoYHbIN JOKYMEHT, Ha KOTOpbIN AaHa AaTUpOBaHHASA CCbInka,
TO CneayeT UCNOoMNb30BaTh YKasaHHY BEPCUIO0 9TOro AoKyMeHTa. Ecnu nocne npuHATUS HAacTOSALLEro CTaHAapTa B CCbINOYHbIN
[JOKYMEHT, Ha KOTOpbI JaHa AaTMpOBaHHas CCbiflika, BHECEHO M3MEHeHMWe, 3aTparvBarollee NnoriokeHne, Ha KoTopoe AaHa
CCbifIKa, TO 3TO NoroXeHne NpUMeHseTca 6e3 yyeTa JaHHOro U3MeHeHUs. Ecnm cebinoYHblii JOKYMEHT OTMEHeH 6e3 3aMeHbl,
TO MOMNOXeHWe, B KOTOPOM [aHa CCbifika Ha Hero, NPUMEHSIETCS B YacTu, He 3aTparnBatoLLEl 3Ty CCbINKY.

3 TepMUHbI 1 onpepeneHus

B HacTosileM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 30372, TOCT 13109, FOCT 23875, [2], [3], a
TakKe crnegylolmne TEPMYHbI C COOTBETCTBYHOLLMMUW ONpeaeneHnsamu:

3.1 kaHan (channel): UHanBuayanbHbIA TpakT Nnepeaayn nameputerbHon nHPopMaLmm B cpeacTBe n3-
MEpPEHNNA.

MpumeyvyaHne — «KaHan» u «dasa» He ogHO 1 TO xe. KaHan HanpsikeHus onpeaenseTcsa pa3HOCTbO MOTEeHUU-
anoB Mexay AByMs nNpoBoAHMKamu. [NoHATMe «asa» OTHOCUTCS K OTAENbHOMY NPOBOAHUKY. B MHOrogasHbIX cuctemax

1) Ytpatun cuny B Poccuiickoii ®egepauun. feiictayet FOCT 32144—2013 «3nekTpudeckas aHeprusi. CoBMecTU-
MOCTb TEXHWYECKNX CPEACTB arieKTpoMarHuTHas. Hopmbl Ka4ecTBa 3anekTpu4ecKon SHeprnmM B CUCTEMax arekTpocHabxe-
HMS OOLLLEro HazHa4YeHUsI».

2) yrpatun cuny B Poccuiickoin depepaumu. Jeiictayet FTOCT P 54130—2010 «KayecTBO aMeKTprUyecKoit SHepruu.
TepMuyHbI U onpeneneHns».

2
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KaHan MoXeT ObiTb Mexay ABYMS dasamu, unm mexay ason n HernTparnbio, Unu mexay dason u 3emnen, nnu mexay
HenTpanbto N 3eMnen.

3.2 mexxayHapoaHas LWKana KoopanHupoBaHHOro BpemeHu (coordinated universal time) UTC: Wka-
na BpeMeHW, Ha OCHOBE KOTOPOW OCYLLECTBMASETCS KOOPAWHWPOBAHHOE pacnpocTpaHeHune no pagmo cTas-
OapTHbIX YacTOT M cUrHanoB BpemeHn. MexayHapogHas Lwkana KOopaAnMHMPOBAHHOIO BPEMEHN COOTBETCTBYET
MeXayHapo4HOMY aTOMHOMY BPEMEHW, HO OTIINYAETCA OT HEr0 Ha Liernoe YMCro CeKyHa.

MpumevyaHuns

1 MpumeHuTensHO K TpeboBaHUSAM HACTOSILLErO cTaHaapTa NpumMeHsieTcsl « HaunoHanbHas Wwkana KoopanHUpoBaH-
Horo BpeMeHu Poccuiickon ®egepaunn UTC (SU)».

2 MexpyHapogHas Likana KOOpAVUHMPOBAHHOIO BPEMEHW ycTaHaBnmBaeTcs MexayHapoaHbIM KOMUTETOM Mep U
BecoB 1 MexayHapogHol cnyx06oi BpalleHns 3eMnu.

3.3 BxogHoe HanpsibkeHue (declared input voltage) U ;,: Hanpskenue, onpeaenseMoe HanpshkeHmem B
cUCTEME ANEKTPOCHabXeHNs n KoapbdpuumneHTom npeobpas3oBaHns U3MepuTenbLHOro npeobpasoBarens.

3.4 HanpsKeHue B cucTeme anekTpocHabxeHus (declared supply voltage) U,: Hanpsikenune U, B ka-
4eCTBe KOTOPOro 06bI4HO NPUHUMAKT HOMUHANbHOE Hanpsikenue U, ., B cUCTeMe anekTpocHabxeHus. Ecnv
MO COrnacoBaHWI0 MeXady MNOCTaBLUMKOM U NoTpebuTenem aneKTpMYEeCKon SHEPTNW HaMpshKeHne anekTpuye-
CKOW CETW OTNMYAETCH OT HOMMHAIBHOIO HaMpshXKeHUs, TO JaHHOE HanpsbkeHWe NMPUHUMAaloT B KayecTBe Ha-
MPsSOKEHNsI B cMCTeMe arekTpocHabxeHns U,.

3.5 noporoBoe 3HauyeHue npoBarna HanpsbkeHusA (dip threshold): 3HauyeHne HanpspkeHus, ycTaHaBnu-
Baemoe Ang onpefeneHns Havarna v KoHUa npoBara HanpshkeHns.

3.6 mapkupoBaHHble AaHHble (flagged data): TepMuH, npuMmeHsaembI 4N 0603HAYEHNST pe3yrnbLTaToB
namepeHunn nokasatenen KO n pesynsratoB 06beauUHEHNST MBMEPEHHBIX 3HAYEHWI MoKa3aTenen Ha BpeMeH-
HbIX UHTEpBanax, B npegenax KoTopbiX UMenM MecTo NpepbiBaHWs, MPOBaribl HANPSKEHWUS UK NepeHanps-
XEHus.

B Hacmosiwiem cmaHdapme Onsi 0603Ha4YeHuUs1 pe3ynbmamoe u3mepeHull nokasamenel K3 u
pe3ysibmamoe o6bLedUHeHUs1 U3MePEeHHbIX 3Ha4YeHUll e ycnoeusix eo3delicmeusi npepbieaHull, npo-
eaJ108 Hanps)XeHUsl U NnepeHarnpspkeHUss eMecmo mepMuHa «cu2Hanu3ayusi ¢pnazamu» («flagging») e
coomeemcmeuu c [4] npumMeHeH mepMUH «MapKuposaHuey.

M punmedyaHne — MapKVIpOBaHVIe OaHHbIX NO3BONAET NPUHATL Mepbl, UCKNoYatowmne y4et eqUuHCTBEHHOIo Co-
ObITUs Gonee Yem oavH pa3 Ang pasnuyHbix nokasatenen KQ. MapkvupoBaHue npeaocTaBnsaeT AOMONHUTENBHY MHOP-
Mauuo 06 namepeHun unu obbeanHEHUN U3MEPEHHbIX 3HavYeHun nokasartenen K3. MapkvpoBaHHble AaHHbIE He noa-
nexart yaaneHuto n3 coctaBsa XpaHUMbIX AAHHbIX. B pane cnydyaeB MapKMpoBaHHble AaHHbIe MOTYT He YYUTbIBATbCA Npu
AaJ'IbHeVILIJeM aHanuse, B gpyrux cny4vasax ceeaeHnsd o TomM, 4To AaHHble MapKMpoBaHbl, MOTyT UMETb OonblLOe 3Ha4YeHne.
EcnuB CTaHAapTax, yCTaHaBMBaKLWMX HOPMblI KS, He N3NO0XeHbl NpaBuna OLueHKU MapKMpOoBaHHbIX AaHHbIX, NOPAOOK UX
npuMmeHeHnA yctaHaBnMBaeT Nnonb3oBaTenb C|/|, 3asBUTENb UCMNbITAHUI AN UCTbITaTENbHANA na6opaTopMﬂ.

3.7 dnukep (flicker): OwyLieHne HeyCTOMYMBOCTI 3pUTENIBHOIO BOCNPUATUS, BbI3BBaHHOE CBETOBLIM UC-
TOYHWUKOM, SIPKOCTb MITN CNEKTParibHbIA COCTaB KOTOPOro M3MEHSOTCA BO BPEMEHM.

3.8 ocHoBHasa coctaBnsawwas (fundamental component): coctaBnfAoLwas HanpsXKeHWs, YacToTa Ko-
TOPOW paBHa OCHOBHOW YacToTe.

3.9 ocHoBHas 4vacrtoTa (fundamental frequency): Yactota B cnektpe, nony4yeHHoM nytem npeobpaso-
BaHUS Pypbe PYHKLMN BpEMEHU, OTHOCUTENBHO KOTOPOI paccMaTpyBalOTCsA BCe YaCTOThl CNEKTpa.

B cny4ae BO3MOXHOrO pucka HeonpegerneHHOCTU Npy OnpedeneHnn OCHOBHOW 4acToThl AaHHas 4a-
cToTa JOSMKHA ObITh onpefeneHa ¢ y4eToM Yncna NoCOB M CKOPOCTU BPALLEHUS CUHXPOHHOIO reHepaTtopa
(reHepaToOpOB), MUTAIOLLEr0 CUCTEMY INEKTPOCHADXKEHWSI.

3.10 rapmoHunyeckasa coctaBnsawwan (harmonic component): Jltobast U3 cocTaBnALLWMX Ha YacToTe
rapMOHUKM.

3HayeHne rapMOHMYECKOW COCTaBnsLLEA OObIYHO BblpaXaeTCa CPedHEKBaApaTUYHbIM 3HAYEHUEM.
[nsa kpaTKOCTM BMECTO TEPMUHA «rapMOHUYECKas CoCcTaBnstoLasa» JONyCKaeTcs NpUMeHeHne TepMuHa «rap-
MOHWMKa».

3.11 yacTtoTta rapmoHukm (harmonic frequency): YacToTa, kpaTHasi OCHOBHOW YacToTe.

MpumeyaHne — OTHOLLEHNE YacToTbI rapMOHUKN K OCHOBHOW YacTOTE Ha3bIBaKOT «MOPSLKOM rapMOHMKNY.

3.12 Bnusawwan BenuuuHa (influence quantity): Iltobasi BenvumHa, KoTopasi MOXET OkasaTb BIUsSHUE
Ha paboune xapaktepuctuku CU.

MpumMmevyaHne — Bnusawowasa BenuymMHa obbI4HO ABMSAETCA BHELHUM (DaKTOPOM, BO3AencTByoLWM Ha CU.
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3.13 nHTeprapMmoHuyeckas cocrtaBnsiowasn (interharmonic component): CoctaensioLlast Ha YacToTe
WHTEPrapMOHWKM.

3HavyeHne MHTEPrapMOHUYECKOW COCTaBMsOLWEN OObIYHO BbipaXkaeTcs cpegHeKBagpaTUYHbIM 3Hade-
HMeM. [Insi KpaTKOCTM BMECTO TEPMMHA «MHTEPrapMOHMYECKasl COCTaBnsaoLWasa» AONyCcKaeTcs NpuMeHeHne
TEPMUHA KUHTEPrapMOHMKa.

3.14 vyacToTta MHTeprapmoHukm (interharmonic frequency): YacTtota, koTopasi He sBNSAETCA LenbiM
KpaTHbIM OCHOBHOW YacToTe.

MpumeyvaHuns

1 AHanornyHo NOHATUIO «NOPAAOK rAPMOHWKN» NOA, «MOPSAKOM MHTEPrapMOHMKU» MOHUMAIOT OTHOLLEHWE YacTOTbl
WHTEPrapMOHVKN K OCHOBHOM YacToTe. OTO OTHOLLUEHNE HE BbIPaXXaeTCcs LenbiM YNCIIOM (pekoMeHayeMoe ycnosHoe 06o-
3HayeHune m).

2 Ecnn m < 1, ponyckaercs NnpuMmeHeHve TepMrHa «cybrapMoHnyeckas Yactortay.

3.15 npepbiBaHMe HanpskeHUA (interruption): YMeHbLUEHME HaNPsKEHUSI B KOHKPETHOW TOYKE 3neK-
TPUYECKOW CUCTEMbI HIDKE NMOPOrOBOro 3HAYEHWSI NPEPbIBAHNS HAMPSXKXEHUS.

3.16 noporoBoe 3Ha4YeHMe npepbiBaHUA HanpsxeHua (interruption threshold): 3HaueHne Hanpsixke-
HWs1, yCTaHaBNMBaEMOE 1S ONpedeneHnst Hadana v KoHua npepbiBaHNs HAMPSXKEHUS.

3.17 HeonpepeneHHOCTb U3MepeHUn (measurement uncertainty): MNapameTp, cBA3aHHLIN C pe3ynbra-
TOM M3MEPEHUI U XapaKTEPU3YIOLLUIA paccesiHue 3Ha4YeHWUA, KoTopble Mormnu Obl 66T 060CHOBaHHO Npunuca-
Hbl M3MEPSEMOW BEMUYNHE.

NMpumevyaHue — B kayecmee npumMepa 6bIYUC/IEHUSI HeoNpedesIeHHOCMU U3MepeHull CM.
IroCT CISPR 16-4-2.

3.18 HoMHuHanbHoe HanpskeHue (nominal voltage) U,,: HanpseHue, npumeHsiemoe ans obosHade-
HWUS UNW NaEeHTUMUKaLNN CUCTEMBI IANEKTPOCHaBXEHNS.

3.19 nonoxuTenbHoOe OTKIMOHEeHMEe HanpsxeHus (overdeviation): PasHOCTb Mexay nsmepeHHsIM 1 HOMU-
HarnbHbIM 3HAYEHUAMU HanpPshKeHUs B Cnyyae, Korga nsmepeHHoe 3HadeHve 6onbLue HOMUHANBLHOTO 3Ha4YEHWS.

3.20 kayecTBO aneKkTpuyeckon aHeprum (power quality) K9: CteneHb COOTBETCTBUSI XapaKTEPUCTUK SrieK-
TPUYECKON 3HEPIW B JaHHOW TOUKE 3NEKTPUYECKON CUCTEMbI COBOKYNMHOCTM HOPMUPOBAaHHbLIX Nokasatenen KO.

MpnmevaHne — Tlokasatenn KO B HEKOTOPbLIX Cryvasx onpenensitoT 3NeKTPpoOMarHUTHYH0 COBMECTUMOCTb
3NEKTPUYECKON CETU MPU Nepenave dreKTPUYECKON SHEPrUM U NMPUEMHUKOB 3NTEKTPUYECKON SHEPrUM, NMOAKITHOYEHHbIX K
[aHHOWN CeTwn.

3.21 ycTpoMCTBO Ans oTcYeTa TeKyLllero BpeMeHu, BHyTpeHHue vachl (real-time clock, RTC): Mpwu-
Bop Ansa oTcyeTa TEKyLEro BpeMeHu, ABMSOWMNCS YacTbio KOHCTpyKumMn CU, ncnonb3syembii npu npuMeHe-
HUM MEeTOA0B M3MepeHun nokasaTenen K3, ycTaHOBMNEHHbIX B HACTOsILLEM CTaHAapTe.

MpumeyaHne — B3aumocsasb Mexay Tekywum BpemeHeM CU n BpemeHeM «HaumoHanbHON LWKarnbl Koopau-
HupoBaHHoro BpemeHn Poccuiickon ®egepauun UTC (SU)» (cm 3.2) yctaHoeneHa B 4.6.

3.22 cpepgHeKkBagpaTuiyeckoe 3HaveHue (root-mean-square value, r.m.s.): KopeHb KBagpaTHbI 13
cpegHero apumMeTNYecKoro 3Ha4eH s KBagpaToB MIHOBEHHbIX 3HAYEHWIA BENNYUHBI, UIBMEPEHHbIX B TEYEHNE
YCT@HOBIIEHHOIO MHTEpBara BPEMEHU 1 B YCTAHOBIIEHHOW MOMOCe YacToT.

3.23 cpegHekBagpaTuyeckoe 3Ha4YeHUe HanpskeHUs, OOHOBNsieMoe ANA KaXaoro nonynepuoga
(r.m.s. voltage refreshed each half-cycle) U,ms(1,2): CpegHekBagpaTMYHOE 3HAYEHNE HanpsKeHNs, U3MepeH-
HOe Ha WHTepBarne BPEMEHWU, PaBHOM OAHOMY MEPWOAY OCHOBHOWM YacTOTbl, HAYMHASA C NepecevYeHus Hyns
Hanps>XeHMEeM OCHOBHOW 4YacToThbl, OOHOBNSIEMOE AMs Kaxdoro nonynepuoga.

MpumevaHuns

1 [laHHbIA MeTOo4 NPUMEHSIOT HE3aBUCUMO B KaXKOOM KaHamne Ansi NofyvyeHus cpegHeKBagpaTUYHbIX 3HAYEHUN B
nocnepoBaTtesibHble MOMEHTbLI BpeMeHU ANA pa3nnyHbIX KaHanos TpeXCt)a3HbIX CUCTEM.

2 CpeuHeKBa,qpaqueCKoe 3Ha4yeHne HanpsaxeHuda, obHoBnsieMmoe Anda KaXxgoro nonynepuoaa, MCNonb3yrT TONMBKO
npn obHapy>XeHnn 1 oLeHKe NpoBarna HanpsXeHWs, NepeHanpaXeHns 1 NpepbiBaHNA HaNps>KeHnsa Ans knacca A xapak-
TEPUCTUK NpoLecca U3MepeHus.

3 CpeaHekBagpaTudeckoe 3HaveHve HanpskeHusi, obHoBnAeMoe Ans Kaxaoro norynepuoaa, MoxXeT ObiTb Hanps-
XeHnem «asa — asa» unu «asa — HenTpanb».

3.24 cpegHekBagpaTuyeckoe 3Ha4YeHue HanpsXxeHUs, o6HoBNsiemMoe ANA Kaxaoro nepuoga (r.m.s.
voltage refreshed each cycle) U,ms“): CpenHekBagpaTudeckoe 3Ha4YeHME HanNpPsXKeHUs, N3BMEepPEHHOE Ha UH-
TepBane BpeMeHW, paBHOM OAHOMY Nepuogy OCHOBHOW YacTOTbl, 0OOHOBNSIEMOE A1 KaXX4oro nepuoga.

4
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MpumeyaHus

1 B NpoTnBONONOXHOCTL METOAY onpeaeneruns U, 1/, MeToa onpeaenenuns U )
AeneHna Havana nepuoga.

2 CpefHekBaapaT/yeckoe 3Ha4eHue HamnpshkeHus, OGHOBNSAeMOe AN KaXAoro nepuopa, UCMosb3yoT TOMbKO Mpu
06HapyXeHU 1 oLeHKe NMpoBarna HanpPsHKeHWs!, NepeHanpPsXXeHns U NpepbiBaHNA HaNPsKeHUs AN Knacca S xapaktepy-
CTVK Npouecca n3mepeHus.

3 CpeaHekBafpaTnyeckoe 3Ha4eHne HanpskeHns, 06HOBEMOe ANs KaxAoro Neproaa, MOXKeT BbiTb HanpshkeHu-
eM «dasa — hasa» unm «dasa — HenTpanb».

He npegycMaTpuBaeT onpe-

3.25 obnactb 3HayeHun BRuAWMX BennuuH (range of influence quantities): MHoxecTBO 3HadyeHun
BIUSIIOLLMX BEMNWUYMH NMPU U3MEHEHWMN OTAENBbHOMN BNUSIIOLLEN BENUYUHBI B YCTAHOBMEHHbIX Npeaenax.

3.26 onopHbIn kaHan (reference channel): OgnH N3 kKaHanNoB U3MepPeHNss HanpPsHKeHNs!, BbIOPaHHbLIN B
KayeCcTBe KOHTPOMNBbHOIO NPV MHOrOgasHbIX N3MEPEHUSsIX.

3.27 octaTo4yHoe HanpsikeHue (residual voltage) U, .: MnHMMansHoe 3HavyeHve HanpsxxeHns Urms(1/2)

res*
nnu Urms(1)’ 3aperMcTpupoBaHHoe BO BpeMs NpoBarna Unv NpepbiBaHUst HANpPsKeHUs!.

MpumevyaHne — 3HaAYEHME OCTATOYHOIO HaMPSHKEHWA BbIPAXKAKOT B BOMLTaX, NPOLEHTaxX Ui AOSIAX BXOAHOIO
HanpsbkeHus Ugy;,. [ins knacca A xapakTepucTuk npoLiecca M3MepeHUs NpUMEHSIOT Uy, 1), ANS knacca S aonyckaetcst
NPUMEHAT U, 40y UMM U4y (CM. 5.4.1).

3.28 ckonb3siuiee onopHoe HanpsikeHue cpaBHeHus (sliding reference voltage) Ug,: 3HaveHve Ha-
NpsKeHNs1, yCpeaHEHHOEe 3a ONpeAEeneHHbI MHTEPBAN BPEMEHU, NPeALLECTBYIOLLMIA MOSBIIEHNIO NpoBana Ha-
NPsHKEHNS, NEePeHanPsPKEHNS UINN BbICTPOro N3MEHEHNS HanpPsXKEHNS.

3.29 noporoBoe 3Ha4yeHue nepeHanpsikeHna (swell threshold): 3HayeHne HanpsikeHus, ycTaHaBnuea-
eMoe Ansl onpefeneHnst Hayana u KoHLa NepeHanpsiKeHusl.

3.30 o6beguHeHue no BpemeHu (time aggregation): O6begnHEHNE HECKOIbKMX MOCneaoBaTeNbHbIX
3Ha4YeHWI KOHKpEeTHoro nokasarens K3, namepeHHbIX Ha 0QUHAKOBLIX UHTEPBANax BpeMeEHU, Ansi NOnyyYeHns
3Ha4YeHus nokasarens npu GosbLIeM UHTEpPBANe BPEMEHM.

B Hacmosiwem cmaHOapme Onsi 0603HavYeHuUs1 pe3y/ibmamoe 06bedUHeHUs1 HeCKOJbKUX nocriedo-
eameJibHbIX 3Ha4YeHull nokazamensi K3, usmepeHHbIx Ha OOUHaKO8bIX UHMeEpPBasiax 8peMeHU, 8Mecmo
mepmMuHa «cobupaHue» («aggregation») e coomeemcmeuu c [4] npumeHeH MepMuUH «06beOUHeHUe».

MpnmeyaHne — B HacTosweM cTaHaapTe obbeanHeHne 3HadeHu nokasarenen K3 npegcrasnser cobon nx
obbeanHeHVEe TOMbKO N0 BpEMEHN.

3.31 oTpuuaTenbHoe OTKIIOHeHMe HanpsikeHUA (underdeviation): AGcontoTHoe 3Ha4YeHMe pasHOCTU
Mexay N3MepPEHHbIM M HOMUHATBbHBIM 3HaYEHMEM HaMNpPsKEHWS B cry4vae, Korga M3aMepeHHoe 3Ha4eHne MEeHb-
L€ HOMMHAITBHOIO 3HAaYeHNs.

3.32 npoBan HanpsbkeHuA (voltage dip): BpeMeHHOe yMeHbLUEHNE HaMPsKEHUS B KOHKPETHOM TOYKe
3MNEKTPUYECKON CUCTEMBI HUXKE MOPOrOBOrO 3HAYEHMS.

MpumeyaHune — TlpepbiBaHWe HAMPSHKEHUSA ABNAETCA 0COObIM cryvyaem nposana HanpsbkeHus. OTrnmyme npe-
pbIBaHMS HaMNPSHKEHWUsST OT MPOBaria HanpsbkeHUs MOXKET ObITb YCTAHOBMEHO nocrieaytoLllert 06paboTkon pe3ynsraTtoB U3-
MepeHni.

3.33 nepeHanpsixeHue (voltage swell): BpemeHHOe yBenuueHue HanpsKeHWst B KOHKPETHOW Touke
3NEKTPUYECKON CUCTEMbI BbiLLE MOPOroBOro 3Ha4YEHUS.

3.34 HecummeTpusa HanpsbkeHun (voltage unbalance): CocTosiHMe CUCTEMBI 3HEPTOCHADXKEHNST TpeX-
has3HOro NepeMeHHOro Toka, B KOTOpOW cpeaHekBagpaTuyeckne 3Ha4eHUst OCHOBHbLIX COCTaBMSIOLLNX MeXay-
dasHbIX HANPS>KEHUA UK YIMbl cABUra has Mexay OCHOBHbIMU COCTaBASOLLUMM MeXaydasHbIX HaNPs>KeHU
He paBHbl Mexay cobon.

MpumeyaHus

1 CTeneHb HECUMMETPMM OBBIYHO BbIPAXalT OTHOLLEHMEM HanpsbKeHUn obpaTHOW 1 HyNeBOoW nocrneaoBaTernbHO-
CTel K HanpsXeHWto NPAMON NocneaoBaTenlbHOCTU.

2 B HacTosiLeM cTaHOapTe HECUMMETPUS HanpPsPKEHUI pacCMaTpyBaETCs NPUMEHMUTENBHO TOMBKO K TpexdasHbIM
cMCTEMaM 3HeprocHabXeHwusl.

3.35 ycmaHoeueweecss omksioHeHuUe HanpsxeHusi: PasHocmb Mexdy cpedHekeadpamu4yecKum
3Ha4YeHUeM HarnpspKeHUsi OCHOBHOU Yacmombl 8 cucmeme 3/1eKMPOCHabXeHusl, onpedesleHHbIM Ha
ycmaHoes/IeHHOM UHmepearsie epeMeHu, U HOMUHa/IbHbIM 3Ha4eHUeM HarpsiKeHUs.

3.36 eepugpukayus (verification): [loOmeepxdeHue nocpedcmeom npedcmaessieHuUss o6Lekmue-
HbIX ceudemenibCme MoO20, YMoO ycmaHoesiIeHHble mpeboeaHusi 6bisTU 8bINMOJTHEHDI.
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lTpumeyaHue — B Hacmoswiem cmaHOapme eMecmo mepMuHa «eepudukayus» 8 coomeemcmeuu
c [4] npumeHeH mepMuH «nodmeep)x0eHuUe 8bINoJIHeHUsI mpeboesaHull».

3.37 uHhopmayuoHHbIe cucHanbl 8 anekmpu4vyeckol cemu: CuzHanbl, co30agaeMble 8 3JJIeK-
mpuy4eckoli cemu nocmasuw,uKkom usu nompebumersieM 3sIeKMpuUYecKoll IHepauuU, a makKxe opyaumu
cyb6Lekmamu xo3siicmeeHHOU desimesibHOCMU, KaK NpaeuJsio, Ha He2apMOHUYeCcKUx Yacmomax, oss
nepedayvyu 0aHHbIX, KOMaHO yrnpaeJsieHUsi, OfoseweHusi u m. o.

4 O6wme nonoxeHus

4.1 Knaccbl xapakTepucTUK npouecca usmepeHumn

HacTtosawun craHgapT ycTaHaBnNmMBaEeT 4118 KaXOoro uamepsieMoro nokasartens KO Tpu knacca xapak-
TEPUCTUKK npouecca namepeHuss — A, S u B (manee — knaccol A, S, B). [1na kaxgoro kracca onpegeneHsi
MeToAbl MU3AMEPEHUN N COOTBETCTBYOLLME TPeboBaHMs K xapaktepuctukam CU.

Knacc A

[aHHbI KNnacc NPUMMEHSIOT, ecnv HeobxoaMMO NpoBedeHMEe TOYHbIX U3MEPEHWIA, HaNnpUMep, Npy nNpo-
BEpPKe COOTBETCTBUS CTaHAapTaMm, yCTaHaBnMBaloWmMM HOpMbl KO, mpu BbINOMHEHWM YCMOBUIA OOroBOPOB,
npegycMmaTprBaroLLnX BO3MOXHOCTb paspeLLeHnst CNOpHbIX BOMPOCOB MyTeM U3MepeHui u T. 4. Jliobblie name-
peHus nokasatens KO, npoBegeHHble AByMS pa3nunyHeiMu CU, cooTBeTCTByOWMMM TpeboBaHMaM Knacca A,
OOIMXKHbI MPY N3MEPEHMM OOHNX U TEX KE CUrHanoB obecneynBaTb NonyyYeHne BOCNpou3BoaNMbIX Pe3yNsTaToB
C YCT@HOBIIEHHOWN A1 AaHHOTO noKasaTtensi HeonpeaeneHHOCTbHO.

Knacc S

[aHHbIV KNnacc NpUMEHSIIOT Npy NpoBeaeHun ob6crenoBaHnii u oueHke KO ¢ ucnonb3oBaHmem ctatucTu-
YecKMx MeTodoB, B TOM 4YMCIe Npy OrpaHUYeHHOW HOMEHKNaType nokasatenen. XoTsi MHTEpBaribl BpEMEHM
namepeHun nokasatenen KO anga knaccos S 1 A ogmHakoBbl, TPeOOBaHMS K xapakTepucTukam npouecca us-
MEepeHMs Knacca S CHUXKEHbI.

Knacc B

[aHHbI KNnacc ycTaHOBMEH And Toro, 4tobbl nsdexarb npuaHaHns CU MHOrmMx CyLlecTBYHOLWMX TUMOB
yCcTapeBLUNMMU.

MpnmeyaHne — Knacc B He pekomeHOooBaH Anst BHOBb paspabatbiBaembix CA. B cnegytolieM nsgaHnm Ha-
cTosiLero ctaHaapTa knacc B MoxeT 6bITb MCKITHOYEH.

O6nacTy 3Ha4YeHWI BNUAIOLLMX BENUYUH NPU onpeaeneHn COOTBETCTBUS KaXKOoMY Kraccy ycTaHoBne-
Hbl B 6.1. Knacc yctaHaBnmBaroT ¢ y4eTOM npuMeHeHust KoHkpeTHoro CU.

MpumevyaHuns

1 NarotoBuTensb CU gomkeH ykasaTb BNUSIIOLLME BENNYUHDBI, HE YCTAHOBIEHHbIE B HACTOSALLEM CTaHAapTe, KOTopble
MOTYT yXyOWKnTb Xapaktepmuctukn CU. PekomeHaaumm no 3aTomy Bonpocy npveeeHs B [1].

2 C/ moxeT 6bITb M3roTOBMNEHO AN N3MEPEHUs Bcex nokasartenen K3, ykasaHHbIX B HACTOSLLEM CTaHAapTe (cmaH-
dapme, ycmaHaeniugaroujeM Hopmbl K3 e cucmemax annekKmpocHabxeHusi pa3/lu4HO20 Ha3Ha4yeHusl), UNN UX 4actu
1 JOIMKHO NPeanoYTUTENBHO COOTBETCTBOBATbL OAHOMY M TOMY Xe Kraccy npu M3aMepeHun pasnunyHbix nokasatenen.

3 Mpwu nsrotoBnexHmn CU gomkeH BbiTb yCTAHOBMNEH NepeyveHb n3MepsieMblx nokasatenen K3, knaccel xapakrepu-
CTUK npoLiecca U3MepeHUst Mo KaXaoMy nokasaTternio, MHTepBarnbl U3MEHEeHWUs BXOAHOTo HanpsxeHua Uy, AN Kaxnoro
Knacca, a Takke Heobxoammble TpeboBaHWst 1 JononHuTensHoe obopynoBaHve, obecneynBatoLmMe COOTBETCTBUE Knac-
cam npoLlecca M3MepeHus (CMHXPOHM3aLMS, MPUMEHEHNE M3MEPUTENbHBIX NpeobpasoBaTenen, NEPUOANYHOCTb Kanu-
OpoBKM, Npeaensl U3BMeHeHUs TeMmnepaTypbl U T. 4.).

4 [Insa knaccoB NpUHATLI cnegyowme obo3HavyeHus: A («advanced») — «NOBbILWEHHOrO Tunay; S («survey») —
«ansa HabnogeHuii». Knacc B («basicy) — «HavanbHbI», He pekoMeHaoBaH anst C HoBbIX TMMOB, Tak kak MOXET ObITb
WCKIMIOYEH B CriefyloLemM n3gaHmum HacTosILLero ctaHaapTa.

4.2 OpraHusauusa uamepeHumn

N3amepeHne aneKTpuyecKkoin BennyYMHbl MOXET NPOBOAMTLCS NPU HENocpeaCcTBEHHOM noaknodeHnn CU
B TOYKE CETU, YTO B OCHOBHOM MMEET MECTO B HU3KOBOJILTHBIX MEKTPUYECKUX CUCTEMAX, UMK C UCTOSb30Ba-
HMEeM M3MepuTenbHOro NpeobpasoBaTens.

MonHasa namepuTenbHas Lenb nokazaHa Ha pUcyHke 1.

CW, npegHasHayeHHoe Ans u3aMepeHus nokasatenei KO, MoxeT BKodaTb B cebsi BCe a/1eMEHTbI, BXO-
ASLLME B MOMNHYI0 U3MEPUTENBHYIO LieMb (CM. PUCYHOK 1), UK UX YacTb.

B HopmaTMBHOI YacTy HacTosILLEro cTaHaapTa usMepuTenbHble Npeobpa3oBaTenu 1 CBA3aHHbIE C HUMK
HeornpeaeneHHOCTV U3MEPEHUIA He paccMaTpMBaloTCS.

6
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OnuncaHne n xapakTepuUCTUKN U3MepUTENbHbLIX NpeobpasoBaTenen NpuBeaeHbl B NpUoXeHun A, nog-
pasgen A.3.

4.3 N3amepsieMble INeKTpuvyeckme BefiIM4YnHbI

M3mepeHusa B cuctemax anekTpocHabxeHns ogHodasHoro u tpexdasHoro NepemMeHHoro Toka MoryT
B 3aBMCMMOCTU OT 3aay NpoBOANTLCA Mexay pasHbiMM MPOBOAAMU M HEWTparbHbIM NPOBOAOM («dasa —
HeWTpanby), Mexay dasHbiMu NpoBogamm («dasa — chasa») unu mexagy HelTpanbHbIM MPOBOAOM U NMPOBO-
JOM 3alLNTHOrO 3a3eMreHus.

HacTtosiwuin ctaHgapT He ycTaHaBNMBaeT NOPSiAOK BbIOOpa 3NEKTPUYECKUX BENMUYMH, NoAnexalumx ns-
MepPEeHUsaM.

MeToabl U3MEpPEHUIA, YCTaHOBIEHHbIE B HAaCTOSILLLEM CTaHAapTe, NpeaycMaTpuBaloT NpoBeAeHne Hesa-
BNCUMbIX U3MEPEHUI B KaXXOM KaHarne, 3a UCKIMOYEeHUEM U3MEPEHNA HECUMMETPUMN HanpsXeHn, KoTopble
NPOBOAATCH TOMbKO B TpexXdasHbiX CUCTEMAX ANEKTPOCHabXeHMS.

MrHoBeHHble MexaydasHble 3HaYEHUS HaNPsPKEHNST MOTYT ObITb 3MepEeHbl HENMOCPEACTBEHHO UMW MO-
ny4eHbl U3 MrHOBEHHbIX (ha3HbIX («hasa — HenTpanb») 3HaYEHUN HanpsXKEHNS.

M3mepeHunsa Toka MOryT NpoBOAUTBLCA B K&XAOM MPOBOAE 3MEKTPUYECKOM CETU, BKIoYasa HEUTPanbHbI
NpoBOA U NPOBOZ 3aLLMTHOIO 3a3eMIEHMS.

MpnmeyvyaHne — B psage cnyvyaeB uenecoobpas3Ho NPOBOAWNTE OAHOBPEMEHHbIE U3MEPEHUS TOKa U Hanpsixe-
HUSI U CBsI3bIBaTb pe3yrnbTaTbl MUBMEPEHWI TOKA B OQHOM NPOBOAE C pPe3yrisTataMu U3MEPEHUI HanpskeHUst Mexay 3TUm
NMPOBOAOM U OMOPHBLIM NMPOBOZOM, HanpyMep NPOBOAOM 3aLLUTHOIO 3a3eMIIEeHUS U HENTPanbHbIM MPOBOLOM.

4.4 O6begnHeHWe pe3ynbTaToB U3MEPEHUN NO BPeMeHuU

MMpumeHsIIoT criegyoLwmn Nopsagok 06beanHEHWs pesynbTaToB n3amepeHun nokasartenen K3 no BpemeHn.

Knacc A

B kayecTBe OCHOBHOIO MHTEpBana BpPEMEHM NpU M3mMepeHusix nokasatenen K3, xapaktepuaytowmxcs
cpegHekBagpaTUYECKUM 3HA4YEHNEM (OTHOCSLLIMXCS K HANPsbKEHWIO, rapMOHMKaM M MHTEprapMoHMKaMm, HECUM-
METPUN HaNpPSKEHUN, yCcmaHosU8WEeMYCs1 OMKJ/IOHEHUIO HanpshXeHusi 8 cucmemax 3J1eKmpocHabxe-
Hus 50 I'y), porkeH BbITb NPUHAT MHTEpBan AnutensHocTbo 10 NnepModoB ANs CUCTEM 3NeKTPOCHabxeHus
yactoton 50 Ny nnn 12 nepnogoB Ansd cUCTeM anekTpocHabxeHusa yactoton 60 Iy,

M3mepeHnst Ha OCHOBHbIX MHTepBanax BpeMeHn 10/12 neprModoB AOMKHbI CUHXPOHU3MPOBATLCS C TEKy-
LM BpeMeEHeM Npw kaxkaon 10-MUHYTHON OTMETKE TEKYLLIEro BpEMEHW BHYTPEeHHMX YacoB CU (CM. puUcyHOK 2).

HeonpeneneHHOCTb 3TOr0 M3MEPEHUS BKIKOHYAOT B HEONPEAENEHHOCTb N3MEPEHUSA KaXJ0ro nokasare-
nga K3, ykasbiBaeMyto B NPOTOKOSE U3MEPEHNIA.

UsmepeHusi nokazamerneii K9, ycmaHoeneHHbix 8 FTOCT 13109, exsiroyasi ycmaHosusuweecsi om-
KJIOHeHUe HanpsiKeHusl, pa3Max U3MeHeHUs1 HanpshKeHus, KoaghghuyueHm ucKaxeHusi cuHycouodarsb-
HOCMu Kpueoll HanpspkeHusi, KoaghgpuyueHm n-l 2apMOHUYECKOU cocmaesisitowell HarnpsiKeHUus,
Ko3ghhuyueHm HecuMMempuu HanpspkeHUl nNo obpamHol nocnedosamesibHOCMU, KO3ghghuyueHm
HecuMmMempuu Hanpsi>keHUl rno Hysieeol nocrsiedoeamesibHOCMU; KO3ghghuyueHm epeMeHHOo20 nepe-
HanpsixeHus1 MPoeodsim Ha OCHOBHOM UHMepeasie epeMeHuU usmepeHul 10 nepuodos.

Pesynbrarbl nI3MepeHuini Ha OCHOBHbIX MHTEpBanax BpeMeHW 3aTeM 00beanHAKT AN NonyyYeHust 3Ha-
YyeHu nokasarenen KO ansa Tpex pasnuuyHbIX yBENIMYEHHbIX MHTEPBAIIOB BpeMeHU (ganee — obbeanHeHHbIe
WHTepBarnbl):

- 3 ¢ (150 neprogoB AnNd cucTeM anekTpocHabxeHus Yactoton 50 'y unu 180 nepmuogoB AN CUCTEM
yacTtoTton 60 Ny);

- 10 MuH;

-2\,

N3mepuTenbHble M3meputensHoe YCTpOncTBO
npeobpa3soBarenu YCTPOWCTBO OLEHKM

OnekTpuyeckui BxogHon Pesynbtart OueHka
BXOJHOM curHan, n3MmepeHusi pesynbTaTta
curHan noanexawiuu n3mepeHus
N3MEPEHUIO

PucyHok 1 — lNMonHas nameputensHas Lenb
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MpumeyvyaHus

1 B psige cny4aeB MoryT GbITb MPUMEHEHbBI ApyrMe o6beauHeHHbIe nHTepBarnsl, Hanpumep 1 MyH. Mpu nx ncnonb3o-
BaHWM MeTof 06beauHEHNs pe3ynbTaToB M3MEPEHWI JOIMKEH COOTBETCTBOBATL YCTAaHOBIIEHHOMY B HAcTOsILLIEM CTaHAap-
Te. Hanpumep, meTton o6beamMHeHUs: pesynsTaTtoB N3MEepEeHUii Ha HTepBarne BpeMeHN 1 MUH AOmkeH ObiTb aHanornyeH
meToay o6beamHeHust Ha uHTepsane 10 MuH.

2 PekoMeHZaLum no NpyMeHeHNI0 06beAMHEHHbBIX PE3yNbTaTOB N3MEPEHUA NPUBEAEHBI B NpUnoxeHny B, nogpas-
nensl B.1, B.2.

Knacc S

OcCHOBHOW 1 00beAMHEHHbIE UHTEPBASbl BPEMEHU AO0MKHbI ObITh TakMMK e, kak ansa knacca A. Cuk-
XPOHU3aUMIO pesynsTaToB N3MEPEHNA Ha OCHOBHBIX MHTepBanax BpeMeHun 10/12 nepnogos ¢ TekyLmM Bpe-
MeHeM MPoBOAAT B COOTBETCTBUMN C pUCYyHKamun 3 n 4.

Knacc B

Yucno n gnuTteneHOCTM 06beaMHEHHbBIX BPEMEHHBIX MHTEPBANIOB yCTaHaBnMBaeT narotosutens CU.

4.5 Anroput™m o6beaMHeHNA pe3ynbTaToB U3MEepeHUn

4.5.1 TpeboBaHus
3a 3HayeHne BeNnYMHbl Ha 06 bEeANHEHHOM MHTEPBAre BpeMEHM NPUHNMAIOT 3Ha4YeHME, PABHOE KOPHIO
KBagpaTHOMY M3 cpegHeapumMeTMYeCcKoro 3Ha4eHUs KBagpaToB BXOAHBIX BEMUYMH.

MpumeyvyaHue — Tlpy namepeHnsx 0o3bl nvkepa NPUMEHSIIOT MHOW anroput™M O06beaMHEHUS pe3ynbTaToB
nsmepeHun (cm. [5]).

BHyTpeHHMe yacekl

10-MMHYTHasa OTMETKa
TEKyLLEero BpeMeHu

10-MUHYTHBIN UHTepBan (x + 1)

é 10-MUHYTHBIN MHTepBan (x) A I'y

A

-
N
w

10/12 nepuopos 10/12 nepuogos 10/12 nepuogos
[ ]

L]
I
KpbiTHe 1
|

10/12 nepuogos 10/12 nepuogos 10/12 nepuogos

11 12 13 I 141 1 15| 2 | 3
\j v Y 4

WHTepBan Bpemenn 150/180 neprogos (n)

\ \

\]

WHTepean Bpemenun 150/180 nepuogos (n + 1)

MepekpbiTne 2 |
(150/180)

i, j, K — HOMepa OCHOBHbIX MHTEPBANOB BPEMEHMW NpU N3MepeHusix nokasatenen KO

PucyHok 2 — CuHXpoHM3aLms o6beiMHeHHbIX MHTepBanoB Ang knacca A
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BHyTpeHHne Yachl

10-MunHYTHasa oTMmeTKa
TeKyLlero BpeMeHu

10-MUHYTHBIN MHTepBan (x + 1)

10-MUHYTHBIV MHTEpBan (x) Iy

A

10/12 nepuogos 10/12 nepuogos 10/12 nepuogos

~
=
LB &8 || ___§o __§o __§N N __§N_

10/12 nepuogos 10/12 nepuogos 10/12 nepuogos

\ \J l

[
1 12 13 141 151 | 1

WHTepsan Bpemern 150/180 nepuogos (n) Y

WHTepBan BpemeHu
150/180 nepwuogos (n + 1)

i, j, K — HOMepa OCHOBHbIX MHTEPBANOB BPEMEHMW NpU N3MepeHUsix nokasatenen K9

PucyHok 3 — CUHXpoHM3aLms 0GbeauHEeHHbIX MHTepBanoB AN Knacca S: uaMepeHue nokasarenen KO,
ANSA KOTOPbIX MPONYCKX HEAOMYCTUMBI

4.5.2 O6begnHeHue Ha nHTepBane BpemeHu 150/180 nepuogoB

Knacc A

3HaueHne BennumHbl Ha 06beanHeHHOM MHTepBarne Bpemenn 3 ¢ (150/180 neprogos) nony4yaroT oobe-
OVHEHVEM NMATHaZuaT pe3ynsratoB M3MEPEHUI Ha OCHOBHbIX MHTepBanax Bpemenu (10/12 nepnogos). MNpo-
nyckn mexay nHtepeanamu spemeHn 10/12 nepnogoB He AOMYCKatoTCS.

O6beanHeHHble MHTepBanbl Bpemeru 3 ¢ (150/180 neproaoB) CUHXPOHU3UPYIOT C TEKYLLIMM BPEMEHEM
npu kaxagon 10-MUHYTHON OTMETKE TEKYLLero BpeMeHU, Kak NokasaHo Ha pucyHke 2.

B MOMeHT 10-MMHYTHOM OTMETKM TEKYLLEero BpeMeHn HaunHaeTcs HoBbIn uHTepsan 150/180 nepvnogos
N BMECTe C TeM 3aBepLuaeTca npeablaywmn nHtepsan 150/180 nepunoao.. B pesynbraTe BO3HMKAET NepeKpbl-
TMe Mexay asyms nHtepeanamu 150/180 nepnogoB (NepekpbITUE 2 Ha PUCYHKe 2).

Knacc S

3HauyeHve BennmuuHbl Ha uHTepaane Bpemenn 150/180 neprogos nony4vatot 06beanHeHNneM pe3ynLTaToB Us-
MEPEHWUI Ha OCHOBHbIX MHTepBanax BpemeHn 10/12 neproagos. CMHXpOHU3aums Npu kaxxaon 10-MUHYTHOM OTMET-
Ke TEKYLLIEro BpEMEHWN BO3MOXHA, HO He SIBMNsieTcst 006s13aTensHom (CM. pucyHok 3). Mponycku oTaenbHbIX UHTEpBa-
nos 10/12 neproaos npu U3mepeHnsx nokasarenen KO gonyctumbl Npy N3MepeHnsix rapMoHUK, MHTEPrapMOHUK,
CUIHarnoB B 3MEKTPUYECKMX CETAX U HecuMMeTpun. [pn 3TOM B TeYeHMe Kaxgoro o6beauHeHHOro nHTepeana
150/180 nepuoaoB OOMKHbI ObITb UCMONB30BaHbI HE MEHEE TPEX PE3YNLTaTOB M3MEPEHUA HA OCHOBHbIX MHTEP-
Banax 10/12 nepvogos, npuyem kaxable 50/60 neprnodoB AOMmKeH ObiTb NCMONB30BaH MO MEHbLUEN Mepe OAWH
pesynesraT nsmepeHuii Ha uHtepsane 10/12 nepmoaos (CM. pucyHok 4). Npu nsamepeHusax apyrux nokasarenemn K9
3HaYeHne BENUYMHbI Ha 06beanHeHHOM nHTepBane BpemeHu 150/180 neprogos nonyyaroT 06beanHEHEM NAT-
HaguaTy pe3ynsraTtoB M3MEepPEeHnIn Ha MHTepBanax Bpemenn 10/12 neprogos, nony4eHHbIx 6€3 NponycKoB.

Knacc B

MeTog o6beauHeHNs pe3ynbTaTtoB U3MEepPeHUIn ycTaHaBnmneaeT nsrotosutens CA.
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4.5.3 O6begunHeHue Ha HTepBane BpemMeHu 10 MUH

Knacc A

O6beauHeHHOe 3HayeHne BenuYMHbI Ha MHTepBane BpemMeHn 10 MUH OOMKHO ObITb CBSI3aHO C TEKy-
LM BpeMeHeM (BKIoYaTb METKY TeKyLlero BpemeHmn). MeTka BpeMeHn JOMmKHa yKasbiBaTb BPEMSI OKOHYaHUS
10-MWHYTHOTO UHTepBarna. 3HadeHne BennYnHbl Ha 06beanHEHHOM MHTepBane BpeMeHn 10 MUH nony4vatot
obbeavHeHNEM pe3ynbTaToB M3MEPEHUN Ha OCHOBHbLIX MHTepBanax BpemeHu 10/12 nepuogos. [Nponycku
Mexay MHTepBanamu Bpemenn 10/12 nepmnogos He gonyckatotes. Kaxabin 10-MUHYTHBIA MHTEpBan HavMHa-
eTcsi B MOMEHT 10-MUHYTHOM OTMETKM TekyLlero BpemeHun. 10-M1HYTHbIE OTMETKUN TEKYLLIErOo BPEMEHW UCTIONb-
3yl0TCA Takke ANs CMHXPOHWM3aLMM OCHOBHbIX MHTepBanoB 10/12 nepuogoB 1 0O6beaMHEHHBIX UHTEPBAIOB
150/180 nepnonoB (CM. pUCYHOK 2).

MocnegHunin ocHOBHOM MHTepBan (MHTepBanbl) Bpemenn (10/12 nepuoaos), Bxogawmii B 10-MUHYTHbIV
ob6beanHeHHbIN nHTepBan, OyaeT, kak NpaBuno, nepekpbiBaTtb 10-MUHYTHYIO OTMETKY TEKyLLIEro BpeMeHu. Jlio-
0o pesynbTaT U3MepEHUIA Ha NepeKkpbIBaloLLEM UHTepBane Bpemern 10/12 nepmnogo. (cMm. nepekpbiTve 1 Ha
PVCYHKe 2) BKMoYaoT B 06beAnHEHHbIN pedynbraTt Ans gaHHoro 10-MyMHYTHOro MHTepBana BpeMeEHM.

Knacc S

[ns knacca S MOXeT ObITb NPYMEHEH anropuTM 0ObegUHEHNS Pe3yNbTaTOB N3MEPEHNIA HA UHTEpBarne
BpemeHu 10 MUH, YyCTaHOBMEHHbIN AN Krnacca A.

HonyckaeTcsa Takke NPUMEHEHUE YNPOLLEHHOIO anropnTMa oobeaNHEHNS], YKa3aHHOIO HUXE.

HoBblin 10-MUHYTHbIA 00 beANHEHHbIN MHTEpPBAI AOMKEH HauuMHaTbes nocre 10-MUHYTHOM OTMETKN TEKY-
LLIero BpeEMEeHN B MOMEHT Havarna HOBOrO OCHOBHOIO uHTepBana BpeMeHun 10/12 nepnogos. CMHXpoOHM3auus
10-MUHYTHBIX MHTEPBArIOB BPEMEHU U OCHOBHbIX MHTEpBanoB BpemeHn 10/12 nepnoaoB ¢ TEKYLLMM BpeMe-
HeM He TpebyeTcd. [JonyckaeTtca cBobogHbi casur 10-MUHYTHOrO 06beANHEHHOTO MHTEpBana BpeMEeHN OT-
HOCUTENBHO TEKYLLIEro BpEMEHM BHYTPEHHMX YacoB CU.

OOGbeauHeHHbIN pesynbTaT Ha nHTepaane BpemeHn 10 MMH JOMMKEH BKMOYaTb METKY TEKyLLEero BpemMe-
HW. MeTka BpeMeHn J0ImKHa yKa3blBaTb BpeMs OKOHYaHus 10-MUHYTHOrO MHTepBana.

Mpu gaHHOM anropuTMe 06beaNHEHUS Pe3ynbLTaTOB U3MEPEHUI NepeKpbITUA OyayT OTCYTCTBOBATb, Kak
nokasaHo Ha pucyHkax 3 n 4.

MpumeyaHne — 3HadyeHWe 4acTOTbl B CUCTEME AMEKTPOCHAGKEHUS MOXET ObITb BbILLE MU HUKE HOMWHATb-
HOro 3HayeHus. B npumepe, npegcTtaBneHHOM Ha pUCYHKe 3, 3Ha4YeHWEe YacTOTbl HXKE HOMMHANBbHOTO U 06 beaUHEHHbIV
nHtepsan 150/180 neprogos nepekpbiBaeT 10-MUHYTHYIO OTMETKY TEKYLLEro BpeMeHu. B npumepe, npegcraBneHHOM Ha
pucyHKe 4, 3HaYeHue YacTOTbl Bbille HOMWHANBHOIO M UMEKT MECTO Mponycku nameperun. O6begnHeHHbIV HTepBan
150/180 nepvopoB 3akaHumBaeTcst paHee 10-MUHYTHOM OTMETKU TEKYLLLEro BPEMEHW.

Knacc B

Anropntm 06begUHEHUS pe3ynbLTaToB M3MEPEHUI yCTaHaBnMBaeT narotosutens CU.

4.5.4 O6beguHeHUe Ha NHTepBarne BpeMeHU 2 4

Knacc A

3HayveHune Benm4YmHbl Ha 0ObeOUHEHHOM MHTEPBarne BpeMeHU 2 4 nofy4varT oobeanHeHnem 12 pesynb-
TaTOB M3MepeHu Ha obbeanHeHHbIX 10-MUHYTHBIX MHTepBanax BpeMeHu. Mponycku mMexay nHTepBanamu
BPEMEHN 2 4 UK UX NEPEKPLITUA He JonyckatTca. Hayana uHTepBanoB BpeMeHn 2 4 AOMKHbI coBnaaathb C
4YacoBbIMW OTMETKAMU YETHbIX YacoB TeKyLero BpemeHun CU.

Knacc S

Ans knacca S NPUMEHSIIOT anropuTM 06beAMHEHUST Pe3yrnbTaToB 3MEPEHWIA, YCTaHOBIEHHbIN ANs Kracca A.

Knacc B

Anropntm 06begUHEHNS pe3ynbLTaToB M3MEPEHUI yCTaHaBnMBaeT narotosutens CU.

4.6 HeonpegeneHHOCTb U3MEPEHUA TEKYLLEro BpeMeHHU

Mpu namepeHnsax nokasarenen K3 HeonpeaeneHHOCTb n3mepeHus Tekyllero spemeHn CU onpegensioT
Mo OTHOLLIEHUIO K BpEMEHUN «HaumoHanbHOWM WKanbl KoopanHnposaHHoro Bpemenn UTC (SU)» (cm. 3.2).

Knacc A

HeonpeaeneHHOCTb N3MepeHUs TEKYLLEro BpeMeHN He AO0MkHa npesbilwaTtb £ 20 MC Npu n3mepeHusx
B cucTemMax anekTpocHabxeHust yactotom 50 'y 1 £ 16,7 Mc B cucTeMax anekTpocHabxeHust yactoton 60 My
He3aBMCMMO OT ANUTENBHOCTU 0ObEeANHEHHOIO NHTEPBAaa BPEMEHM.

HaHHoe TpeboBaHNe K U3MEPEHUNIO TEKYLLETO BPEMEHM MOXKET ObITb BbINOMHEHO, HAMPUMEP, C MPUMEHEe-
HMEeM npoLeaypbl CUHXPOHU3aLUK, NEPUOONYECKN MPOBOAUMON BO BPEMS M3MEPEHUI, C MOMOLLLIO MPUEMHU-
ka cuctem [MTIOHACC, GPS unu nytem nprema pagnocurHanos TOYHOMO BPEMEHM.

10



2013

rOCT 30804.4.30

BoLoiENOALOT midoAuodu XiI9doLoy BUT ‘©) naualesedou auHadanen ;g BodeLN BUT goLreadalHn XIGHHOHUTEA90 BUNEEUHOAXHND — 1 YOHAdMd

M (1 + u) soroudau 0g81/0G| UHaWada LreadaLH|)

A

|

W (u) sooudsu 0g1/0G | UHaWada LreadaLH|

[

3

[

3

laoondau z1/01 _AEV_moqosamc zZL/0L gotondall Z1/0}

(x) readaLHn MIGHLAHUN-Q |

(1 + x) readaLHn MISHLAHUN-Q |

nHawada olamANeL
BYN1ONL0 BBHLAHUIW-Q|

199eh 9MHHad1AHg

11



rOCT 30804.4.30—2013

Ecnn CUHXPOHM3aUnA C NOMOLLIbHO BHELLHEro C1UrHasia HeBO3MOXXHa, 40MYyCTUMOE OTKITOHEHUE TEKYLLEro
BpeMeHN O0ITKHO ObITb MeHee 1 ¢ 3a 24 4, 0OgHaKo JaHHoe aonyuweHne He UCKIKYaeT BblINMOJTIHEHUA Tpe6OBa-
HUA K HeonpeaereHHOCT, yKa3aHHOrIO Bbllle.

MpumeyaHne — [aHHoe TpeboBaHue ABNsSeTCA HEOOXOANMBIM ANA NONYyYeHUS OAMHAKOBbIX 10-MUHYTHBIX U
OBYX4aCOBbIX 06 beANHEHHBIX PE3yNbLTaToOB MNP N3MEPEHUN OQHOIO U TOTO Ke BXOAHOIO 3MEeKTPUYECKOro curHana aByms
CW, npumeHsoWwMM METOALI U3MEPEHUIA C XxapakTepucTukamm knacca A. [laHHoe TpeboBaHue Takke aBrseTcs Heobxo-
OVMbIM Mpu Mcnonb3oBaHumn 6onee yem ogHoro CU no knaccy A, ycTaHaBnMBaeMbiX B pa3HbIX MECTax.

Knacc S

HeonpeneneHHOCTb N3MepeHnUst TEKYLLEETO BPEMEHWN HE JOIMKHA NpeBbiwaTth + 5 ¢ 3a 24 u.

Knacc B

HeonpeneneHHOCTb M3MepPEHMS TEKYLLEETO BPEMEHMW N METO onpeaeneHns oobeanHEHHbIX UHTEPBAoB
(Mpu Mx Hanuuun) yctaHaenueaeT uarotosutens CU. M3zomoeumenb CU ycmaHaenueaem memod pac-
4Yyema HeornpedesieHHOCMU U3MepeHUsi meKyu,e2o epeMeHuU.

4.7 KoHuenuusa MapkupoBaHus

Bo Bpemsi npoBana HanpsbkeHUsl, NepeHanpskeHns UNn NpepbiBaHUSA HaMpPsHKEHUs anropuTM, npume-
HAEeMbIV NpU U3MepeHun Apyrux nokasatenen K3 (Hanpumep 4acToTbl), MOXET NPUBECTU K HEAOCTOBEPHOMY
pesynbraty. MapkupoBaHue pe3ynsTaTtoB M3MepeHUid NMO3BONSEeT usdexarb ydeTa eaAnHCTBEHHOIO COObITUS
bonee Yyem oavH pas Ans pasnUYHbIX Nokasartenen (Hanpumep, y4eTa eaMHCTBEHHOIO NpoBana HanpstkeHns
Kak OQHOBPEMEHHOIO MpoBara HanpsKeHUs U OTKIOHEHMS YacToThbl) U NokasaTb, YTO 06beaMHEHHOEe 3Hade-
HMEe MOXET ObITb HEQOCTOBEPHbLIM.

MapkupoBaHue NpoBOAAT TONMBbKO NMPU BO3OENCTBUM NPOBANoB HaNpshKeHWs, NepeHanpspkeHnin U npepbiea-
HUI HaNpshkeHWsl. BbisiBNeHne NpoBanoB HAaNPSHKEHUS U NepPeHanPsKEHNIA 3aBUCUT OT MOPOTOBbIX 3HAYEHWN, yCcTa-
HoBreHHbIX B CU, okasbiBatoLLMX BNUSIHUE Ha MPUHATUE PELLEHUST O TOM, KaKne AaHHble OOIMKHLI MApKUPOBaTLCS.

MapknpoBaHue BbINOMHAT NpU NPOBEAEHUN U3MEPEHMIN C XapakTepMUCTMKaMKN Npouecca N3MepeHuns
knaccoB A u S nokasartenen K3, 0OTHOCALLMNXCS: K YacToTe, 3HAaYEHUIO HanNpsXXeHus, o3e nukepa, HecMMmme-
TPUWN HaNPSKEHWIN, TAPMOHMKAM U UHTEPrapMOHMKaM HanpsbkeHWsi, HanpsbkeHUsiM CUrHarnoB nepegayvn aaH-
HbIX U NPU U3MEPEHUSAX OTPULLATENBHOIO U NOMNOXMTENBHOIO OTKIIOHEHWUST HAMPSKEHUS.

MapkupoeaHue OGOJIKHO 8bIMOJSIHSAMbLCS NPU nNpoeedeHUU U3MepeHUll C XxapakKkmepucmukamu
npouyecca usmepeHusi Ks1accoe A u S cnedyrouwux nokazamenet K3, ycmaHoeneHHbix 8 FTOCT 13109:
ycmaHoeueuwea0Csi OMKJIOHEeHUsT HanpPspKeHUsl, pa3mMaxa U3MeHeHUs1 HanpsikeHusi, 003bl ¢hiukepa,
Ko3ghpuyueHma uckaxeHusi cCuHycoudasibHOCMU Kpueol HanpsixeHusi, koaghgpuyueHma n-u 2apmo-
HuYeckol cocmaesisirtouwjell Hanps)xeHusi, koaghghuyueHma HecuMMempuu HanpsikeHul Mo obpamyou
nocniedoeamesibHocmu, KoaghghuyueHma HecuMMempuu HanpsixeHull no Hysieeou nocnedoeamerb-
Hocmu, KoaghpuyueHma epeMeHHO20 fepeHarnpsiKeHus.

Ecnu Bo BpeMsi KOHKPETHOIO MHTEPBAara BPeMEHN Kakoe-nnmbo 13 3HavyeHuin MapkupyeTtcsi, 06beanHeH-
Hbl pe3ynkTaT U3MEepPEHWI, BKMNoYaoWwmnn B cebst 3TO 3HaAYeHWe, TOXe MOANEXUT MapKkMpoBaHuto. Mapku-
pOBaHHOE 3Ha4YeHWE OOMKHO COXPaHSTLCS U BBOAUTLCHA B NPOLIECC 0O0beauHEHUS pe3ynbTaToB N3MEpPEHU
Tak e, Kak U gpyrve 3HadeHus. [MoaTomy ecnv BO BpeMsi KOHKPETHOIO MHTepBarna BpeEMeHU kakoe-nnbo u3
3Ha4YeHWIn MapKknpyeTcsl, To Bce 0O0beaMHEHHbIE 3HAYEHWS], BKMoYaoLwme B cebs MapKMpoBaHHbIE 3HAYEHUS,
TakKe JOSMKHbI MapKMPOBATLCS Y COXPaHATLCS.

MMpumeyvyaHne — MapkupoBaHue OOMKHO BKIOYATb CBEAEHMS O AaTe 1 BpeMeHu. MapknpoBaHue cBuaerternb-
CTBYET O Hanun4unn onpeneneHHbIX I'IpO6J'I€M npw BbINOMHEHUU N3MepeHuin. Ecnu B cTangapTtax, ycTaHaBnmMBaoLWmMx HOpMbI
K3, He nanoxeHsol npasuia OUeHKN MapKUPOBaHHbIX AaHHbIX, MOPAOOK UX MPUMEHEHUA YCTaHaBIIMBAET MOJ1b30BaTESb CcHu,
3asBUTENb UCMbITAHUA UNN UCNbITaTeNbHas na6opaTopV|ﬂ.

5 MNoka3aTtenu KayecTBa ANEKTPUYECKON IHEPrUU

5.1 YacToTa

5.1.1 MeTop namepeHumn

Knacc A

3HayeHne 4yacToTbl AOMKHO ObiTb N3MEPEHO Ha KaxxaoM nHtepsane spemexun 10 c. MNMockonbKy YactoTa
nepemMeHHOro Toka MOXeT He paBHATbCA TouHo 50 My nnm 60 My B npegenax nitepsana 10 ¢, Yicno nepuoaos
MOXET BbITb He LienbiM Yncnom. MIamepeHHasi OCHOBHasi YacToTa paBHa OTHOLLEHWIO Yncna LenbiX Nepruoaos,
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nogcunTaHHbix B 10-CEKYHOHbIV MHTEPBan BPeEMeHMU, K 00LLEN NpogomKNTENBHOCTHY Lienbix nepnonos. Nepen
KakZOW OLIEHKOW YacTOThbl FapPMOHUKN Y MHTEPrapMOHWUKM AOMKHbI ObITb 0cnabneHbl ¢ TeM, YTOObI MUHUMU3N-
poBaTb BIIUSIHNE MHOMOKPAaTHbIX NEPECEYEHN HYNS.

WuTepBanebl BpemeHn namepennii 10 ¢ He OOMKHbI nepekpbiBaTbes. OTAenbHbIE NEPUOAbI, KOTOpbIE
nepekpbiBatoT 10-CeKyHAHbIN UHTEPBar TEeKYyLLEero BpeMeHu, He yuuTbiBatoT. Kaxkabii 10-cekyHAHbIA MHTepBan
OOIMKEH HauMHaTbCsl Ha abcontoTHoM 10-CeKyHOHOW OTMETKE TEeKyLLero BpemeHu. HeonpeneneHHoCcTb npu
YCTaHOBKE TEKyLLEero BpeMeHu He JormKHa npeBbiwaTth + 20 MC Npu naMepeHnsax B cuctemax vYactorom 50 Iy,
n + 16,7 mc B cuctemax yactoton 60 My,

[onyckaeTcst npMeHeHne Opyrmx MeTOA0B A1 MONyYEHUSA S3KBUBANEHTHbIX Pe3yrbTaToB.

Knacc S

MprMeHsI0T MeTon M3MepPEeHUn, YCTaHOBIEHHbIM ANnd knacca A.

Knacc B

MeToq usamepeHuin YacToTbl ycTaHaBnuBaeT nsrotosutens CU.

5.1.2 HeonpepgeneHHOCTb U3MEPEHUN N JUana3oH N3MepeHUn

Knacc A

HeonpegeneHHOCTb 3MepeHnii B 06nacTy 3HaYeHUIN BAMSIOLLMX BENMWYMH 1 NPW BbINONHEHUN TpeboBaHui,
YCTaHOBMEHHLIX B 6.1, He AormkHa npesbiwath + 0,01 'y, npu AvanasoHax namepenuii 42,5—57,5/51—69 'u.

Knacc S

HeonpeneneHHoCTb M3MepPeHnii B 06racTv 3Ha4EHNIN BIUSIIOLLIMX BEMNWUYMH U NPU BbINONHEHNM TpeboBaHui,
YCTaHOBMEHHbLIX B 6.1, He AormkHa npeBbiwath + 0,05 'y, npu AvanasoHax namepenuii 42,5—57,5/51—69 u.

Knacc B

HeonpeneneHHOCTb 3MepeHuin Npu aManasoHax namepeHun 42,5—57,5/51—69 'y, yctaHaBnmMBaeT M3roto-
Butens CU. Uszomoeumens CU ycmaHasnnueaem memoo pacyema HeornpedesieHHOCMU u3mepeHuu.

5.1.3 OueHka pe3ynbTraToB U3MEepPEeHUH

Knacc A

[Mpn M3MepeHUn 4acToTbl UCMOMb3YHOT OMOPHbLIA KaHar.

MpumeyvyaHne — WMarotoButenb CW pomxeH YCTAHOBUTb XapakKTepUCTUKMN npoLecca namepeHmna 4actoTbl Npu
noTepe curHasna B ONOpHOM KaHarne.

Knacc S

Tak xe, kak gna knacca A.

Knacc B

UsrotoButens C/ gormkeH ykasatb NpoLecc, MCNonb3yeMbli ANg U3MepEeHUIn 4acToThbl.
5.1.4 ObbeanHeHMne pe3ynbLTaToB U3MEpPeHUi

O6beanHeHne pesynbTaTtoB M3MEPEHUIN HE MPUMEHSIHOT.

lMpume4yaHue — B kadyecmee nokazamens K3 6onyc1(aemcﬂ npuMeHeHuUe OMKJIOHeHUs1 4acmombl om
HOMUHAaJIbHO20 3Ha4YeHUusl.

5.2 3Ha4yeHune HanpsXxeHust

5.2.1 MeToa namepeHunn

Knacc A

[MpoBOAAT U3aMepeHnsa cpefHeKBaapaTU4ECKOro 3HaYeHUst Hanps>keHUs Ha OCHOBHOM MHTepBarne Bpe-
MeHn namepenus (10 neprModoB Ans cuctemM anekTpocHabxeHus yactoton 50 'y nnm 12 nepmnopoB — Ans
cuctem yactoTtoun 60 My). MHTepsansl Bpemern 10/12 neprvodoB AOMmKHbI criegosath Apyr 3a ApyroMm. lNepe-
KpbITUE CO CMeXHbIMU MHTepBanamu 10/12 nepnogoB He AONyCcKaeTcs, 3a UCKIIOYEHMEM BO3MOXHOIO nepe-
KpbITUS, MOKa3aHHOro Ha pucyHke 2 (cMm. «lepekpbiTue 1»).

MpumevaHuns

1 ,D,aHHbIVI MeToa4 NPUMEHANT TOJIbKO AN1A KBa3UCTALUMOHAPHbLIX 3N1EKTPUYECKNUX CUrHarnoB U HEe UCMNOSb3YHT Mpu
OOHapy>XeHUM 1 M3MepeHUn NapaMeTpoB Taknx SABNeHnn yxyawenns K3, kak npoBarnbl HanpshkeHWs, NepeHanpsikKeHus n
npepbiBaHUA Hanps>XXeHud, a Takke nepexoaHblie npoLecchl.

2 Cpep.HeKBa,qpaquHoe 3Ha4YeHNne Hanpsa>XxeHnsa BKNo4vaeT B cebs rapMOHUKN, UHTEPrapMOHUKMN, VIH(*)OpMaLI,MOHHbIe
CUrHarnbl B SrTEKTPUYHECKUX CEeTAX N T. A.

Knacc S

Tak xe, kak gna knacca A.

Knacc B

MpoBoasT naMepeHnsa cpegHekBaapaTN4eCcKoro 3Ha4eHns HanpsbkeHUs Ha UHTepBane BPEMEHU n3Mme-
peHun, ycTaHOBNEHHOM mnsrotosutenem CU.
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5.2.2 HeonpepeneHHOCTb U3MEepPEeHU U Anana3oH U3MepeHnn

Knacc A

HeonpegeneHHOCTb n3aMepeHnii B 06rnacti 3Ha4YeHUi BMSIIOLWLMX BENNYUH U NPU BbINONHEHUN TpeboBa-
HWI, yCTaHOBMNEHHbIX B 6.1, He formkHa npesblwarb + 0,1 % U, B AnanasoHe nameperuin 10 % —150 % Uy,

Knacc S

HeonpeaeneHHOCTb n3MepeHuii B 06nacTu 3Ha4eHU BISAIOLLMX BEMWUYMH M MPK BblNOoNHeHnM TpeboBa-
HWUI, YCTaHOBMEHHbIX B 6.1, He aormkHa npesbiwats + 0,5 % Uy, B ananasoHe namepenunii 20 % — 120 % Uy,

Knacc B

HeonpegeneHHOCTb n3MepeHnii B 06rnact 3Ha4YeHUi BNMSIOLWLMX BENNYUH U NPU BbINONHEHUN TpeboBa-
HWIA, YCTaHOBMNEHHbIX B 6.1, AOMmMKeH ycTaHoBUTb usrotosutens CU. Npn aToM HeonpeaeneHHOCTb N3MepPEHUI
He JomkHa npesbiwatb + 1 % U, B AManasoHe “3MepeHuii, yctaHoBrneHHoM nsrotosutenem CU. M32zomo-
eumenb CU ycmaHasnueaem Mmemod pacdema HeoripedesieHHOCMu u3MepeHul.

5.2.3 OueHka pe3ynbraToB MU3MepeHUH

TpeboBaHusa He ycTaHaBMNMBaloT.

5.2.4 O6beanHeHne pe3ynLTaToB U3MEPEHUN

Ob6beanHeHne pesynsTaTtoB U3MepPEeHUn NPoBOAAT B COOTBETCTBUM C 4.4 1 4.5.

5.3 ®nukep

5.3.1 MeTog namepeHum

Knacc A

M3mepeHuns npoBogaT B COOTBETCTBMM C [5].
Knacc S

M3mepeHus NnpoBogAT B COOTBETCTBMM C [5].
Knacc B

TpeboBaHuWs He yCTaHaBNMBAIOT.

MpnmevyaHne — WMN3mepeHus B COOTBETCTBUM C [5] OTHOCATCH K HU3KOBOSLTHLIM 3NEKTPUYECKUM CETAM Hanpsi-
xeHuem 230 B vactoton 50 'y. B HacToswee Bpems paccMaTpmBaeTCsl BO3MOXHOCTb MPUMEHEHUS YCTAaHOBMNEHHOIO B [5]
MeToAa nsMepeHus drvkepa K opyrum Hanps>KeHUsM.

5.3.2 HeonpepeneHHOCTb U3MepPEeHU U Anana3oH U3MepeHnn

Knacc A

B cootBeTcTBUM C [5] B 06MACTV 3HAYEHNI BNUSIOLLNX BENUYMH U NPU BbINOMHEHMM TpeboBaHWI, yCTa-
HOBNEHHbIX B 6.1, TpeboBaHWsa K HeonpeaeneHHOCTU U3MepeHUin No [5] AOMKHbI BbITb BbINOMHEHbI B Auanaso-
HEe M3MepeHUin kpaTkoBpemeHHow A03bl nnkepa Py ot 0,2 oo 10.

Knacc S

B cootBeTcTBUM C [5] B 06M1ACTM 3HAYEHWUI BUSIOLLNX BENUYMH U NPU BbINOSIHEHMM TpeboBaHWI, yCcTa-
HOBJIEHHbIX B 6.1, CHWXKEHHbIE B ABa pa3a TpeboBaHUs kK HeonpeaeneHHOCTN n3MepeHui No [5] 4omkHbI ObiTb
BbIMOMHEHbI B AVana3oHe U3MepeHnin KpaTkoBpeMeHHON fo3bl donvkepa Py ot 0,4 fo 4.

Knacc B

TpeboBaHusa He yCcTaHaBMMBAIOT.

5.3.3 OueHka pe3ynbTaToB U3MEPEHUN

Knacc A

B cootBeTcTBUMM C [5] OKOHYaHUSA 10-MUHYTHBLIX OOBbEANHEHHBIX MHTEPBAIIOB BPEMEHN MPU N3MEPEHMUAX
KpaTKOBPEMEHHOMN A03bl orimkepa Pg; AOMKHbI COOTBETCTBOBATL 10-MUHYTHBIM OTMETKaM TEKYLLIEro BpeMeH!
CW. Pesynbratbl namepeHuin Ha 10-MUHYTHBIX MHTepBanax AOSMKHbI BKNKOYaTb METKY TeKyLlero sBpemeHn. Mpu
BO30ENCTBUN NPOBASIOB HaMNpsiKeHUs, nepeHanpsXkeHnn 1 NpepbiBaHUIN HaNPsKEHUsS 3HAYeHUs KpaTKoBpe-
MEHHOW [03bl chnnkepa Py 1 AnuTenbHoi [o3bl drinkepa Py (cM. [5]) AOMmKHbI GbITb MapKMPOBaHbI.

Knacc S

Tak ke, kak anga knacca A.

Knacc B

TpeboBaHMA B HACTOsILLIEM CTaHAapTe He YCTaHOBMEHbI.

5.3.4 O6beanHeHue pe3ynLTaToB U3MEpPEeHUi

Knacc A

O6beavHeHve pesynsTaTtoB U3MEPEHUIM NPOBOAAT B COOTBETCTBUM C [5]. [ina P, o6beamHeHne npoBoasaT
Ha nHTepBane BpeMeHu 2 4 (cm. 4.5.4).
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Knacc S

Tak xe, kak gna knacca A.
Knacc B

TpeboBaHusi He yCTaHaBMNMBAIOT.

5.4 MpoBanbl HanpsiXkeHUs U NepeHanpsXXeHUA

5.4.1 MeToa namepeHum

Knacc A

MamepeHne nNpoBanoB HaMNpsKeEHUS U NepeHanpshkKeHUn cnegyeT NpoBOoAUTbL Ha OCHOBE M3MEPEHUN B
Ka)xgoM KaHane cpegHeKkBaapaTU4eCKUX 3HaYeHU HanpskeHnsi, OOHOBMSEMbIX AN Kaxaoro nornynepuoaa,
Urms(1/2) (cm. 3.23). AnuTenbHOCTL Nepuoda JormkHa onpeaensaTbCc 3Ha4eHneM 4acToTbl UBMEPSEMOro CUrHa-
na. B kayecTBe 3Ha4eHWs YacTOTbl criedyeT NPUHMMaTh NOCNEeOHUA HEMapPKMPOBaHHbIV pe3ynsTaT u3MepeHuni
4YacToThbl B CUCTEME 3HEpProcHabxeHus (cMm. 4.7 1 5.1) unu pesynesrat, NONyYeHHbIA MHBIM METOLO0M, COOTBET-

CTByOLLMM TpeboBaHUAM K HeonpeaeneHHOCTM N3MepeHuii no 6.2.

MpnmeyaHne — CpepgHekBagpaTUHHOE 3HAYEHUE HAMNPSHKEHNSI Urms(1/2) BKIOYAET B €05 rapMOHMKN, UHTEpP-
rapMOHUKM, MHPOPMALMOHHBIE CUrHATbI B SNEKTPUYECKMX CETAX U T. 4.

Knacc S

M3mepeHne npoBanoB HaNpPs>XeHUsa U NepeHanpsXXeHu cnegyeT NnpoBOANTb HA OCHOBE U3MepPEHUI
B KaXJOM KaHane cpegHekBagpaTu4ecKknx 3Ha4YeHUN HanpsikeHusi, OOHOBNSeMbIX AN KaX4oro nonyne-
puoaa, Urms(1/2 (cm. 3.23) nnbo Ha OCHOBE M3MEPEHUI B KaXKAOM KaHarne cpeaHeKBagpaTuyYecknx 3Ha4eHuim
HanpsXeHns, 0OHOBNSAEMbIX A4St KaX4oro nepvoaa, Urms(1) (cm. 3.24). MNpoBognMble U3MEPEHUSA YCTaHaBMK-
BaeT narotosutens CU.

MpumeyaHne — CpenHeKBaupaTMque 3HayeHune HanpsxeHuns U

rms(1) BKIIOHAET B CEBS rapMOHMKN, UHTEP-
rapMOHMKM, MHCOOPMALIMOHHBIE CUMHAMbI B 3NEKTPUYECKNX CETAX U T. A,

Knacc B

W3rotosutens CY gomkeH yCTaHOBUTL METOA, M3MEPEHUI CPeqHEKBaApaTUHECKMX 3HAYEHWIN HaNPsXKEHWS.

5.4.2 O6HapyxeHue u oLeHKa npoBarsia HanpsikeHus

5.4.2.1 OBHapyXeHue npoBarna HanpsXxeHns

MNMoporoBoe 3HayeHWe npoBana HanpsXXeHWs ycTaHaenMBaloT B NPOLEHTaX OT 3Ha4YeHWNst BXOLHOrO Ha-
npsbkeHns U ;;, U 3Ha4YeHns CKOMMb3ALLEro OMopPHOro HanpshkeHus cpasHeHus U, (cm. 5.4.4). MsrotosuTens
CW pomnxeH ykasaTb UCMoMNb3yemoe NoporoBoe HanpsbkeHue.

MpumevyaHne — Ckonb3sllee ONOPHOE HanpsxeHne cpasHeHns Uy, 0BLINHO He NCMOMb3YHOT B HUSKOBOMBTHLIX
cucTemMax anekTpocHabxeHus (cm. [6]).

Mpu obHapy>xeHnM NPoBanoB HaMPSXXEHUSA CHUTAIOT, YTO:

- B OAHO(a3HbIX CUCTEMAaX 3NEKTPOCHAOXEeHWs MpoBary HanpsbkeHWs HauMHaeTcs, Korga 3HadyeHue
Urms(1/2) nagaeT HUXe NoporoBOro 3Ha4YeHUs nposana HanpsaXKeHUa U 3akaH4YnBaeTCs, Koraa 3HadeHue Urms(1/2)
PaBHO UNW MpeBbILIAET NMOPOroBOe 3Ha4YeHVe npoBana HanpshkeHus nmoc 2 % ot U;,;

- B TpexcasHbIX CUCTEMAX IMEKTPOCHaBXeHNA NpoBarn HanpshkKeHns HauYnHaeTcs, koraa sHaveHve U,
B OOQHOM mnu Bonee yncrne KaHanoB NagaeT HMXKE NOPOroBOro 3Ha4YeHMs NpoBaria HaNnPsXXeHUs 1 3akaH4mBa-
eTcs, Koraa sHaveHue U, . paBHO Ui NpeBbILLaeT NOporoBoe 3Ha4YeHne nposana HanpskeHnus nimoc 2 % Uy,
BO BCEX KaHanax, B KOTOPbIX NPOBOAAT U3MEPEHUS.

[MoporoBoe 3Ha4YeHne npoBana HanpsXKeHUs onpeaenstoT ¢ y4eTOM YCroBUA N3MEPEHUN.

5.4.2.2 OueHka npoBana HanpsiKeHus

NpoBan HanpsXeHVsA XapakTepn3yiT OCTAaTOYHbIM HanpsxkeHnem U, . nnu rmy6uHon nposana Hanpsxe-
HUA U ANUTENBbHOCTLIO NpoBarna. B kayecTBe ocTaTodHOro HanpsXeHus NPUHMMAalOT HauMeHbLUee 3HayYeHne
U, s M3MepeHHoe B MtoboM KaHane BO Bpems nposana Hanpsbkenus. Nog rmy6uHon nposarna HanpshkeHus
MOHVMAIOT Pa3HOCTb MEXY OMOPHbLIM HanpsbkeHnem (U, unmn Ug, ) n ocTaTouHbIM HanpsxkeHem U, q, Bbipa-
XKEHHYIO B MPOLEHTax OMOPHOro HanpshkeHus. 3a ANMTENbHOCTb NpoBana HanpsKeHWs MPUHUMAalOT MHTepBan
BPEMeHU MexXay HadarioMm 1 OKOHYaHMeM npoBana HanpsKeHus.

MpumevaHuns
1 lNpu onpeaeneHnn ANUTENBHOCTU NpoBana HanpshkeHus B TpexdasHbIX CUCTEMAx 3NeKTPOCHabXeHus Hayvano
npoBana HanpsxeHUs MOXeT ObiTb 3aMKCMPOBAHO B OAHOM KaHare, a OKOH4aHue — B ApYroMm.

2 ®opma npoBanosB HanpsXXeHns He obs3aTenbHO SBNseTcA npsmoyronbHon. Kak cneacteve, namepsemas anv-
TENbHOCTb KOHKPETHOro npoBana HanpsXXeHWs 3aBMCMT OT BbIGPAHHOrO NMOPOrOBOrO 3HaYeHWs npoBana HanpsKeHus.
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dopmy npoBana HanpsPKEHNA MOXHO OLIEHWTb, UCMOMNb3ysA HECKOMBKO MNOPOroBbIX 3HAYEHWI, YCTAHOBMEHHbIX B nNpegenax
obnacTu NoporoBbIX 3Ha4YEHWI NpoBana u NpepbiBaHWs HaNpPsHKeHNs.

3 lMoporoBble 3HaveHus NpoBarna HanpsbkeHus 06bIMHO ycTaHaenmealoT B npegenax 85 % — 90 % BbiOpaHHOro
OMOPHOrO HaNPSXKEHNs MPU MONCKE HENCMNPABHOCTEN UMW NPOBEAEHNN CTAaTUCTUYECKUX UCCNeaoBaHUi u e npedenax 6o
70 % onopHO20 HanpsKeHus npu npoesedeHUU usmMepeHull 8 coomeemcmauu ¢ ycro8usiMmu 302080p08.

4 3HayeHne OCTaTOYHOro HanpshKEHWs YacTo ABMSIETCA MOMe3HbIM AN NoTpeduTene anNeKTPUYecKom SHeprun 1
MOXeT ObITb Gonee NpeanoyYTUTENbHBIM, YeM MyOMHa npoBana, Tak Kak NMo3BOMsieT OLEeHUTb BrM30CTb HaNpPsSHKeHUs K
Hynto. B To e Bpemsi rmybuHa npoBana HanpsKeHUsi 4acTo SBNSAETCS MONEe3HON Asi MOCTaBLLMKOB 311EKTPUYECKON Hep-
M1, 0COBEHHO NPUMEHMUTENBHO K BbICOKOBOJSBTHBIM CUCTEMAaM 3MEKTPOCHABXKEHNSA Unn B criyyasx, korga Mcrnonb3yeTcs
CKOMb3siLLiee ONMOPHOE HanpsKeHUe CpaBHEHUS.

5 Bo BpeMsi npoBarna HanpsiKeHUs1 MOXET BO3HMKaTb ha3oBbIN casur (CM. npunoxeHne A, nyHKT A.7.5).

6 CnenyeT dukcmpoBaTh AaTy U BpeMsi nepexona NoporoBoro 3Ha4yeHus.

5.4.3 OGHapyxeHuMe 1 oLeHKa nepeHanpskeHus

5.4.3.1 OBHapyXeHue nepeHanpsikeHns

lMoporoBoe 3HayeHWe nepeHanpskeHUs yCTaHaBNMBaKOT B MPOLEHTaxX OT 3Ha4YeHUs BXOOHOMo Hanps-
XeHus Uy, U 3Ha4YeHNs CKOMNb3ALLIEro ONMOPHOTo HanpsixeHus cpaBHeHns Ug, (cMm. 5.4.4). UarotosuTens CU
OOIMXKEH yKasaTb UCMNOMb3yeMoe NoporoBoe HanpsieHue.

MpumevaHne — Ckonbasllee ONOPHOE HaNpPsXXeHne cpaBHeHNs Uy, 0BbIYHO HE MCMOMb3YIOT B HU3KOBOIMBTHbIX
cucTeMax anekTpocHabxeHus (cm. [6]).

Mpn 0BHapyXeHUM NepeHanpsiKeHNs CYUTALOT, YTO:

- B 04HOMa3HbIX CUCTEMAX 3NEKTPOCHAOXEHUS NepeHanpskeHne HauYMHaEeTCs, Korga 3HayYeHue Uns
BO3pacTaeT Bbllle MOPOroBOro 3Ha4YeHWUs NepeHanpskeHus, U 3akaH4MBaeTCs, Koraa 3HadveHve U, . paBHO
UNu HUXE NMOPOroBOro 3Ha4YeHUs nepeHanpsxeHna MuHyc 2 % Uy,

- B TpexasHbIX CUCTEMAX JMEKTPOCHAOXEHNSA NepeHanpshkeHne HauYnHaeTcs, Koraa 3HadeHune U, B
OOHOM Mnu BGornee 4Yncrne kaHanoB BO3pacTaeT Bbille NMOPOroBOro 3Ha4eHMs1 NepeHanpskeHns, N 3akaH4nBa-
eTcsl, koraa 3HaveHve U, paBHO UNu HUKE NMOPOroBOro 3HA4YEHWUS NepeHanpsikeHNs MUHYC 2 % Uy, BO BCEX
KaHanax, B KOTOpbIX NPOBOAAT U3MEPEHUSA.

lMoporoBoe 3HaYeHne nepeHanpsiKeHUs oNpeaensioT C y4eTOM YCNOBUA U3MEPEHUN.

5.4.3.2 OueHka nepeHanpshkeHus

lMepeHanpskeHne xapakTepuayoT MakCUMarnbHbIM 3HaYEeHUEM HamnpsbkeHUst Npu nepeHanpskeHnn m
ONNTENbHOCTBIO NepeHanpskeHusi. B kadecTBe MakCMManbHOro 3HaYeHUs] NepeHanpskeHUs NpUHUMaoT
Hanbonbllee 3Ha4YeHne U, ns» BMEPEHHOE B nobom kaHane Bo BpeMsi Bbibpoca. 3a onutenbHOCTb Bbibpoca
HanpshKeHUs NPUHMMAIOT MHTEpPBarn BPEMEHM MeXAy Ha4darioM 1 OKOHYaHMeM Bbibpoca HanpsiKeHus.

MpumeyvyaHuns

1 Mpwn onpegeneHun ANMTENBHOCTU NepeHanpsXKeHusi B TpexdasHbiX CUCTEMaX 3MeKTpocHabXeHust Hayano nepe-
HanpsKeHUs MoOXeT ObITb 3achMKCpPOBaHO B OAHOM KaHare, a OKOH4YaHWe — B IpYroM.

2 dopma nepeHanpsikeHus He obs3aTenbHO ABMSieTCA NpsiMoyronbHon. Kak cnepcteue, usmepsiemasi Anvrernb-
HOCTb KOHKPETHOIO NepeHanpsixeHns 3aBUCUT OT BbIOpaHHOrO MOPOroBOro 3HAYEHWUsI NEpPEHANPSKEHNS.

3 lNoporoBble 3HaYeHUsA NepeHanpshkeHnsa obbluHO ycTaHasnueatoT 6onee 110 % ot Uy,

4 Bo BpeMs nepeHanpsikeHst MOXXET BO3HMKaTb (0a30BbI COBWL.

5 CnepyeT dukcmpoBaTh AaTy U BpeMsi nepexona NoporoBoro 3Ha4yeHus.

5.4.4 BbluncneHue CKOsb3siLero onopHoOro HanpsikeHus cpaBHeHUs

lMpuMeHeHne CKONb3SLLErO OMOPHOIO HAMNPSXKEHWS CPaBHEHUSA NPU YCTAHOBNEHUN NOPOTOBbIX 3HAYEHWI
npoBana HanpsPkeHst U NepeHanpsKeHMs pacCcMaTpMBalOT B Ka4eCTBe AOMOSMHUTENBHOrO cnocoba ycTaHoB-
NeHVst NOPOroBbIX 3HAYEHUN, He siBnAtoLLerocs obszaTenbHbIM. Ecriv npu obHapy>keHnsa npoBanoB Hanpsxe-
HUS U NepeHanpshKeHUn NCNONb3YIOT CKOMb3sllee ONOpHOe HanpsKeHWe CpaBHEHWSs, TO AOMMKHO ObiTb Bbl-
YNCMNEHO €ro 3HayeHve, COOTBETCTBYIOLLEE MPUMEHEHNIO PUBTPa NEPBOro NOPSiAKa C MOCTOSTHHOW BPEMEHM
1 MUH. 3HadeHne U, (n) PACCYMTLIBAIOT NO dopmyne

Usr(n) = 0,9967 - Ug(p-1) + 0,0033 - U10/12)rms:

rae  Ug (y) — MPUMEHsSIeMOe 3HaueHUe CKOMb3ALLIETO OMOPHOTO HaNPsKeHs CPaBHEHWS;
srin—1) — NPeablayllee 3Ha4eHe CKOMb3SALLETO OMOPHOTO HaNPsXKEHUS CPAaBHEHWS;
U1012)rms — NOCNeaHWit pesyneTaT M3MepeHuii CpeiHekBapaTUYeCckoro 3HaYeHNs HanpskeHUs Ha OCHOB-
HOM uHTepBane BpemeHn 10/12 nepvnoaos.
HavanbHoe 3HavyeHne CKOnb3sLLEro ONOPHOroO HaNPsSXXeHNs CPaBHEHNS yCTaHaBMMBAlOT PaBHbIM BXOAHO-
My HanpsxeHuto. Ckonb3swee onopHOe HanpsxeHne cpaBHeHNs 0BHOBMAT Yepes kaxable 10/12 neprogos.

16



rOCT 30804.4.30—2013

Ecnu nocnegHun pesynerat M3MepeHun cpeaHeKBagpaTUYecKoro 3Ha4eHns Hanps>keHUs Ha MHTepBare Bpe-
mMeHn 10/12 nepnogoB MapKUPYHOT, TO CKOMb3siLLee OMOPHOE HaMpsKeHWe CpaBHEHWUst He OOHOBMSAIOT U UC-
nonb3yoT ero npegplayllee sHavyeHuve.

5.4.5 HeonpepneneHHOCTb U3MEPEHUIA U AUana3oH U3MepeHUn

5.4.5.1 HeonpegeneHHOCTb M3MEPEHUN 3HAYEHUSA OCTATOYHOIO HaMPsSXXEHNS U MakCMMarbHOro 3Have-
HWUSI NepeHanpshkeHus

Knacc A

HeonpeaeneHHocTb namepeHnit AU He aomkHa npesbiwats 0,2 % U,

Knacc S

HeonpeneneHHocTs nameperuii AU He fomkHa npesbiwats = 1 % U,

Knacc B

HeonpegeneHHOCTL n3aMepeHun yctaHaBnmeaeT mnarotoButerns CU. MNpu sToM HeonpeaeneHHoCTb U3-
MepeHWil He AomkHa npesbiwatb + 2,0 % U, MU3zomoeumens CH ycmaHnaenueaem memod pacdema
HeonpedesieHHOCMU U3MepeHUll.

5.4.5.2 HeonpeaeneHHOCTb U3MepeHnii ANUTENbLHOCTU NpoBana Hanps>KeHUs 1 nepeHanps>keHus

Knacc A

HeonpeneneHHOCTb n3MepeHnii ANUTENBHOCTU NPOBana HanpsbKeHWst U NepeHanpsbkeHnst paBHa Cymmap-
HOW HeonpeneneHHOCTN N3MEPEHN BPEMEHM Hayana npoBarna HanpshkeHus U nepeHanpsixeHns (nornosuHa
nepuoga) u U3MepeHnii BpEMEHU OKOHYaHWsi MpoBana HanpsbkeHVs U nepeHanpshkeHnst (NoroBMHa nepuoaa).

Knacc S

Mpu ncnonb3oBaHUM 3HAYEHUI Urms(1/2) HeonpeaeneHHOCTb U3MepeHnin ANUTENLHOCTU nNpoBana Ha-
NPSHKEHMS N NepeHanpsiKeHns paBHa CyMMapHOW HeonpeaeneHHOCTM U3MEepeHUn BpeMeHu Havyana nposana
HaNPsPKEHUSA 1 NepeHanpsikeHus (MONoBUHA Nepuofa) U M3MepeHNin BpEMEHU OKOHYaHUSA npoBana Hanps-
XEHUs 1 nepeHanpshkeHus (nonosuHa nepuoga). MNMpu MCnonb3oBaHMM 3HAYEHNUN U,ms(o HeonpeaeneHHoCTb
N3MepeHn ANUTENbHOCTM NpoBana HanpsbkeHUs U NepeHanpsbkeHnst paBHa CyMMapHOW HeornpeaeneHHOCTH
N3MepEeHU BpEMEHUN Havara npoBarna HanpsXeHUsa 1 NnepeHanpsikeHnst (O4MH Nepuon) U U3MEPEHU Bpeme-
HW OKOHYaHWs NpoBana HanpsXXeHus U nepeHanpskeHus (oauH nepuoa).

Knacc B

HeonpegeneHHOCTb M3MepeHUs ANUTENbHOCTEN ycTaHaBnmBaeT nsrotosutens CUN. M3zomoeumernnb
CU ycmaHaenueaem memod pacyema HeornpedesieHHOCMuU uamepeHudll.

5.4.6 O6beanHeHne pe3ynbLTaTOB U3MEepPEeHUN

OObbegnHeHne pe3ynsTaToB N3MEPEHUI A1 KPAaTKOBPEMEHHBIX COObITUIA HE NPOBOAAT.

5.5 MNpepbiBaHUA HanpsXkeHUs

5.5.1 MeTtoa nsmepeHum

M3mepeHmnsa HanpskeHns ans Kaxaoro Kracca NpoBOAsT, Kak yCTaHOBMNEHO B 5.4.1.

5.5.2 OueHKa npepbIBaHUM HanpsXKeHUs

Mpw o6Hapy>XeHUn NpepbiBaHNA HANPSXKEHUSA CUUTAIOT, YTO:

- B 04HO(a3HbIX CUCTEMAX 3NEKTPOCHabXXeHWs NpepbiBaHNE HanpsKeHUst HaYMHaeTCs, Korga 3HavyeHve
U, ;ms NAAAET HIKE MOPOroBOro 3HaYeHMs NpepbiBaHWSA HanNpshkeHus:, U 3aKkaH4vBaeTcs, koraa sHavenve U, o
PaBHO UMW HUXXE MOPOroBOro 3Ha4YeHUs NpepbIBaHNA HanpsxeHnsa nioc 2 % Uy,

- B TpexdasHbIX CUCTEMax 3NeKTPOCHabXeHNs npepbiBaHNe HanpsXKeHUs HauyMHaeTCs, Korda 3HadYeHne
U, BO BCEX KaHanax nafaet HuKe NMoporoBoro 3Ha4eHNs NpepbiBaHNa HanpshKeHnst, U 3akaH4MBaeTCs, Koraa
3HaveHune U, paBHO MIIM BblILLE MOPOTOBOMO 3HAYEHUA NPEPbLIBAHNA HaNpPsXkeHns nnoc 2 % Uy, xoTa 6bl B
OOHOM KaHane u3 Tex, rae NpoBOAAT U3MEPEHMS.

lMoporoBoe 3Ha4yeHne npepbiBaHNSA HANPSXKEHWS HE JOMKHO YCTaHaBNMBATLCS HDKE 3HAYEHUS Heornpe-
AENEeHHOCTN M3MEePEHUs OCTAaTO4HOTO HanpshxeHus nnoc 2 % U ;,.

Mpu onpegeneHun ANUTENBHOCTU NPEPbLIBAHNS HANPSXEHUA B TpexdasHbIX ANEKTPUYECKUX CETAX Ha-
Yarno npepbiBaHNA HaMPSHKEHUA MOXET OblTb 3adMKCMPOBAHO B OOHOM KaHarne, a OKOHYaHWe — B APYroMm.
OnnTenbHOCTb MpepbiBaHUSA HaNPSPKEHNSA paBHA MHTepBany BpPeMEeHU MeXay HayanoM U OKOHYaHWeM npe-
pblBaHWS HaNPsXXeHWs.

MpumeyaHuns

1 MNoporosoe 3HaueHWe NnpepbiBaHNs HaNpPsHXeHs MOXET BbiTb, HaNpUMep, YCTaHOBMNEHO paBHbIM 5 % oT Uy, unu
10 % U,

2 B [2] k npepbiBaHMAM OTHECEHbl YMEHbLUEHUS HanpsxeHus meHee 1 % HOMWMHAaNBLHOro HanpsXkeHus (CM. Tep-
MuH 161-08-20). OgHaKo CNOXHO AOCTOBEPHO U3MEPHATb HaNpPsPKEeHUS, 3Ha4YEeHUS KOTOPbIX MeHble 1 % HOMUHaNbHOro
HanpskeHus. MoaToMy cnegyeT ycTaHaBnmBaTh Gonee NpremMnemMoe noporoBoe 3HaYeHne NpepbiBaHNsS HANPSXKEHUS.
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3 MNpepbiBaHWe B 0QHOW UMM HECKOMbKMX hasax HaNpshkeHUs B TpexdhasHbIX CUCTEMaX dNIeKTpocHaGXKeHus criegyet
paccMaTtpuBaTh Kak NpepbiBaHWe NoAaqn HanpskeHUst K aNeKTPUYECKUM CeTsiM ofHOga3HOro Toka notpeGuTeneil, noa-
KIMKOYEHHBIX K 3TOW CEeTH.

5.5.3 HeonpeaeneHHOCTb U3MepeHUin 1 guanasoH U3mepeHun

B oTHOLWeHWM HeonpeaeneHHOCTN N3MEPEHUI ANMTENbLHOCTU NPepbiBaHMN HanpsxeHns cm. 5.4.5.2.
5.5.4 O6beanHeHne pe3ynkLTaToB U3MepeHun

O6beguHeHne pesynsTaTtoB M3MEPEHUN AN KpaTKOBPEMEHHbIX COBLITUN HE NPOBOASAT.

5.6 MNepexoaHble npoueccbl HaNPAXXeHUA

CsegeHunsa 06 OCHOBHbIX MapameTpax NepexodHblX NPOLECCOB HAMPSXXEHUA U ToKa NpyMBEAEHbl B Npu-
noxenun A, nogpasgen A.4.

5.7 HecummeTpua HanpsikeHUN

5.7.1 MeTop namepeHumn

Knacc A

HecnmmeTpuio HanpskeHun B TpexdpasHoM CUCTEME SHEProcHabXeHnst OLeHMBaT METOAOM CUMMeE-
TPUYHBIX COCTaBnsoOWMX. B ycnoBusax HECUMMETPUN OOMOMHUTENBHO K HaMNPsHKEHUIO NPsIMOW NocnefoBa-
TenbHocTU U, B TpexdasHo cUcCTeMe aneKTpoCHabXeHNs CyLLEeCTBYET Mo KpanHen Mepe ogHa 13 CriedyoLmx
COCTaBnALWMX: HanpshkeHne obpatHon nocnenoBaTenbHOCTU U, n/unu HanpseHue Hynesoi nocrenosa-
TenbHocTU U,

M3mepeHns OCHOBHOW COCTaBMSOLEN BXOAHOIO CUrHana npoBOAAT HA OCHOBHOM MHTEpBarne BpeMeHU
namepenunn (10 nepnogoB Anga cuctem anekTpocHabxeHus Yactoton 50 My unu 12 nepnogoB — ans cUCTem
yactotom 60 Ny).

MpumevaHns

1 BnusiHve rapmMoHWK AOMKHO OblTb MUHUMM3MPOBAHO NpUMeHeHneM unbTpa Uim anroputMa QUCKPETHOro npe-
obpaszoBaHus Pypoe.

2 OueHka HeCUMMETPUM TOMbKO HAa OCHOBE CpeAHeKBaApaTUYECKMX 3HaYeHWN hasHbIX HANPSHXKEHUI He y4YnTbiBaeT
BINNSIHWSA YINOBBIX COBUIOB HA HECUMMETPUIO, YTO MOXET NPUBECTM K HenpeackadyemblM pesynsratam npyu Hanuymm rap-
MOHWMK. OLieHKa HECMMMETPUM Ha OCHOBE pacyeTOB HanpsbkeHui 06paTHOM 1 HyrneBow nocrnegoBaTensHoOCT obecneynBsa-
eT 6onee ToYHbIE Y NPUrOAHbIE AN HENOCPEACTBEHHOTO NPUMEHEHUST pe3ynbTaThl.

Koa WULUMEHT HECUMMETPUM HanpsXXeHnn no obpaTHol nocnepoBatenbHocTn K, %, onpenensiot no
2
dopmyne

K, = (U,/U,)100. (1)
KoathduLMEHT HECMMMETPUM HaNpPsXeHWI No obpaTHon nocneaoBaTtensHocTn K,, %, MoXeT bbITb pac-
cunTaH (U,-jfund— OCHOBHas CoCTaBnsitoLlas HanpsiXeHns mexay dasamu i 1 j) no dopmyrne

4 4 4
1-/3-6B 100 %, rne P = YUstund + Y231und + Y3iung

1++/3-6B (U +UZ,,  +U2

2 2
12fund 23fund 31fund )
KoadhdmUMEHT HeCMMETpUM HanpskeHUn No Hyrnesow nocnegosartenibHocTn Ky, %, onpeaenstoT no

dopmyne
Ky = (Uy/U4)100. (3)

MpumeyaHne — 3HauyeHue KOIPEPUUMEHTA HECUMMETPUN HAMNPSHKEHWIA NO HYNEBOW NOCNeAoBaTENbHOCTM MO
onpeaeneHnio paBHO Hym NPU M3MEPEHUN MexaydasHbIX HanpsbkeHuin. OgHako HanpsikeHus «dasa — HelTpanby Unu
«(haza — 3eMnisi» MOTYT coepXaTb HanpsKeHWs! HyneBoi NocnenoBaTeNbLHOCTY.

Knacc S

KoadhdhUuneHT HeECMMMETPUKU HanpsXeHU No obpaTHOM NocnefoBaTeNbHOCTM OMNPEeaAenstT Kak ans
knacca A. OnpegeneHne kKoapduuneHTa HECUMMETPUN NO HYNEBOW NOCNEAOBATENLHOCTM AOMYCKaeTCs, HO
He saBnsieTcs oba3aTernbHbIM.

Knacc B

ARNroputMbl 1 MeTOAbI, UCMONb3yeMble ANSA BbIYUCIIEHNS HECUMMMETPUM HaMpsXKEeHUN, yCTaHaBnuBaeT
narotosutens CU.
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5.7.2 HeonpepgeneHHOCTb U3MEPEHUI N JUana3oH N3MepeHUn

Knacc A

Mpu namepeHMn TpexdasHOro NepPeMeHHOro HanpsKeHWs, COOTBETCTBYIOLLErO «YCMOBUAM UCMbITa-
HUA 1» (cM. Tabnuuy 2), 3a UCKITIOYEHNEM TPeboBaHWUI K 3HAYEHNSIM KO3(PULIMEHTOB HECUMMETPUN Hanps-
KEHUIA Mo obpaTHOM 1 HyNeBoWn NOCrefoBaTerlbHOCTAM, KOTOPble AOMKHbI ObiTh B npeaenax ot 1 % U, oo
5 % U,, iHCTpymeHTarnbHas CoCTaBnaoLLas HeonpeaeneHHOCT N3MepeHnii KO3 ULIMEHTOB HECUMMETPUK
no obpaTHOW 1 HyneBOW NocneaoBaTenbHOCTU He JOMKHa npeBbiwathb + 0,15 %. Hanpumep, nokasaHus CU,
NOAKIIOHMEHHOrOo K Tpexda3Hom CUCTEME HaNPSHKEHUIN € KO3 PULMEHTOM HECUMMETPUKN NO obpaTHON nocre-
posatenesHocTn 1,0 %, formkHbl 6biTh B Npegenax ot 0,85 % go 1,15 % (cm. pucyHok 5).

[onyctumble 3Ha4YeHus HencteutenbHoe 3HavyeHne
pesynbTaTta n3amepeHum N3MepPSIEMON BEINUYNHbI

0,85 % 1,15 %

0 % 1% 2% 3%

PucyHok 5 — lMprmep HeonpeaeneHHOCTN U3MEPEHUI HECUMMETPUN Hanpsi>)KeHUn

Knacc S

TpeboBaHMA K HeOMpeaeneHHOCTM YCTaHaBNUBAKT Tak e, Kak Angd knacca A. VIHCTpyMeHTanbHas co-
CTaBrsAOLLAA HeonpeaeneHHOCTM N3MepeHnii KOaPULMEHTOB HECMMMETPUM MO 0BpaTHOM N HyneBon (Npu
n3MepeHnn) nocrnegoBaTenbHOCTU He AormkHa npeBbiwaTth + 0,3 %.

Knacc B

TpeboBaHMsa K HeOMpeaeneHHOCTM YCTaHaBNUBAKT Tak Xe, Kak Angd knacca A. VIHCTpyMeHTanbHas co-
CTaBrsAOLLAA HEoNpPeaeneHHOCTN M3MEPEHUN KO3MULIMEHTOB HECUMMETPUM (MPU N3MEPEHMM) HE OOMKHa
npesbiwaTh = 0,3 %.

5.7.3 OueHka pe3ynbraToB U3MepeHUN

TpeboBaHWsA He yCTaHaBMUBAIOT.

MpumeyaHune — HeonpegeneHHOCTb M3MEPEHUI, BHOCKMas U3MEPUTENbHbIMW TpaHchopmaTopamm (Mpu nx
Hanm4mun), MOXeT OKa3aTb CYLLECTBEHHOE BINSIHNE NPU pacdeTax HECMMMETPUN HaMpPSKEHWI.

5.7.4 O6begnHeHne pe3ynLTaToB U3MEpPEeHUN
OObegunHeHWe pe3ynsTaToB N3MEPEHUI NPOBOAAT B COOTBETCTBUM C 4.4 1 4.5.

5.8 NapMOHUKN HanpsXKeHnsA

5.8.1 MeTon namepeHun

Knacc A

N3mepeHnsi rapMOHMK HanpsbkeHust no krnaccy A npoBoAsAT B COOTBETCTBUM C TpeboBaHWUSIMM
FOCT 30804.4.7—2013, knacc |, Ha OCHOBHbIX UHTepBanax BpemeHun (10/12 nepuogos) 6e3 NPoMEXYTKOB
Mexay MHTepBanamu. B kayecTBe pesynbTaTtoB M3MEPEHMWIN HA OCHOBHbIX MHTEpBanax BpeMeHU JOMKHbI ObITb
NpPUMeHeHbI rapMOHUYeCKne noarpynnol Usg!h no MOCT 30804.4.7.

MpumevyaHuns

1 B HekoTopbIx cnyvasix MoryT 6biTb 6Gonee npegnovTUTEnbHbl Apyrne MeToabl, HanpuMep NpUMeHeHUe aHanoro-
BbIX CPEACTB U3MEPEHUI 1 YaCTOTHOro Npeobpa3oBaHusi curHanos (cMm. [7]).

2 CepneHusl 06 n3MepeHnsix rapMoHUK ToKa NpuBeaeHbl B NpunoxeHun A, nogpasgen A.6.

MpoBOAAT M3MEPEHUS FTAPMOHMK HanpsikeHns He MeHee 50-ro nopsigka.
Mpn HeobxognmocTn pacyeToB KoddduumneHToB nckaxenunn (cm. FTOCT 30804.4.7) onpenensitot cym-
MapHbIN KOaPULUMEHT rapmoHundeckux nogrpynn THDS, no FOCT 30804.4.7—2013 (nogpasaen 3.3).
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Knacc S

MamepeHnsi rapMOHMK HanpshkeHuss No Krnaccy S npoBoOAAT B COOTBETCTBUM C TpeboBaHWUSIMM
MOCT 30804.4.7—2013, knacc Il Ha ocHoBHbIX MHTepBanax BpemeHu (10/12 nepuogos). MNMponyckn UHTEp-
BanoB gonyckatTca (cMm. 4.5 HacTosiwero ctaHgapTta). B kayecTBe pesynsratoB U3MEpPEeHUM Ha OCHOBHbIX
WHTepBanax BpemeHun marotoButenbs CU gomkeH yCTaHOBUTb MPUMEHEHWE rapMOHWYECKUX rpynmn Ug‘h unm
rapMOHMYECKUX noarpynmn USgJ1 FOCT 30804.4.7.

[MpoBOOAT M3MEPEHUS FAPMOHMK HanpsbkeHnst He meHee 40-ro nopsgka.

MpumeyaHune — B [8] u FTOCT 13109, pernaMmeHTMpyOLWMX HOPMbI KO, yCTaHOBMEHO M3MepeHne rapMoHuK
HanpshkeHus o 40 nopsaka.

Mpn HeobxoanmocTu pacyeToB koadduumneHToB nckaxenun (cm. FOCT 30804.4.7) onpenensitoT cym-
MapHbIN KOIMULMEHT rapMoHnYecknx cocTasnsowmx THDy , ecnv npoBoAAT M3MEPEHUs rapMOHNYECKUX
rpynn Ug’h ¥ CyMMapHbIN KO3 ULIMEHT rapmoHuyeckux noarpynn THDS,, ecnv npoBoasaT namepeHusi rapMo-
HUYECKMX nogrpynn Usg’h (cm. TOCT 30804.4.7—2013, nogpasgen 3.3).

Knacc B

MeTog n3amepeHnii rapMOHUK HanpsiXXeHnst yctaHaBnuBaeT nsrotosutens CU.

5.8.2 HeonpepeneHHOCTb U3MEPEHUIA U Anana3oH U3MEepPEeHUn

Knacc A

MakcmmansHas HeonpeaeneHHOCTb U3MepeHnii AomkHa 6bITb B cooTBeTcTBMM ¢ FTOCT 30804.4.7, knacc
I. Anana3oH namepeHun gomkeH 6uitb o1 10 % o 200 % 3Ha4YeHUss ypoBHS 3N1EKTPOMArHMTHOM COBMECTMMO-
cTn obcTaHoBkM kracca 3 no [9].

Knacc S

MakcmumarnbHas HeonpedeneHHoCTb M3MEPEHW OOMmKHa B [Ba pasa MpeBbillaTb YCTAHOBIEHHYHO B
MOCT 30804.4.7—2013, knacc |l. MNprMeHeHne HU3KOYaCTOTHOrO MMbTPa, UCKIOYAKOLLEro NapasuTHoe Hanoxe-
HMe CMEKTPOB, C LUMPWHOWM NOMOChl NPOMycKaHWs Ha ypoBHe 3 Ab, paBHON LUMPUHE NOMOChI YaCTOT U3MEPEHUIA U OC-
nabneHnem BHe nonocbl nponyckanus 6onee 50 b, kak ycraHoeneHo B TOCT 30804.4.7—2013 (nogpasgen 5.3),
He sBnsieTcs obszatenbHbIM. TpeboBaHMe K 4OMYCTUMOMY OTKIIOHEHWIO OJIUTENBHOCTM MHTEPBAra BPEMEHU MEXOY
Hayariom nepBoro oTcyeTa AUCKPETU3MPOBAHHOIO CMrHana n Hadanom M + 1 otcyeta (M — 4MCno OTCHETOB) He
6onee 0,03 %, kak yctaHosneHo B [OCT 30804.4.7—2013 (nognyHKT 4.4.1), He aBnsieTca obAsaTenbHbIM.

TpeboBaHMe K MakcMManbHOW HeonpeaeneHHOCTU U3MEPEHUIN AOIMKHO ObiTb BLIMOMHEHO B obracTtu
3HaAYEeHMWI BNUSIOLNX BENUYNH, YCTAHOBNEHHOM B 6.1. [lnana3oH namepenuin gomkeH obitb ot 10 % go 100 %
3Ha4YeHNs YPOBHS 3NIEKTPOMAarHMTHON COBMECTMMOCTIN 06CTaHOBKM knacca 3 no [9].

Knacc B

HeonpeaeneHHOCTb M3MepeHU 1 AuanasoH n3MepeHui ycTaHaBnmeaeT nsrotosutens CU. Uszomoeu-
menb CU ycmaHaenueaem memod pacyema HeonpedesieHHOCMu usMepeHudU.

5.8.3 OueHka pe3ynsraTtoB MU3MEepPEeHUN

TpeboBaHuMA B HACTOSILLIEM CTaHAApPTe HE YCTAHOBMEHBI.

5.8.4 O6beanHeHne pe3ynLTaToB U3MEPEHUN

O6beanHeHne pe3ynsTaTtoB M3MEPEHUI MPOBOAAT B COOTBETCTBUM C 4.4 1 4.5,

5.9 UHTeprapMoOHUKM HaNpsiXkeHusA

5.9.1 MeTon namepeHumn

Knacc A

N3mepeHuns nHTeprapMoHWK HanpsXXeHns NpoBoAAT B COOTBETCTBMM € TpebosaHmammu FTOCT 30804.4.7—
2013, knacc | Ha oCHOBHbIX MHTepBanax BpemeHu (10/12 neprogoB) 6e3 NPOMEXYTKOB MEXAY MHTEpBanamMu.
B kayecTBe pe3ynbraToB U3MEPEHUN HAa OCHOBHbBIX MHTEPBarax BPEMEHW OOMKHbI ObITb NPUMEHEHbI NHTEP-
rapMOHUYEeCKMe LLeHTPUpOBaHHbIE MOArpynmnbl U,-sg’h no MOCT 30804.4.7.

MpumeyaHune — CeeaeHus 06 M3MePEHNM UHTEPIapPMOHIIK TOKa NPUBEAEHbI B NpunoxeHun A, nogpasaen A.6.

[MpoBOOAT M3MepeHUs NHTeprapMoHuK He meHee 50 nopsiaka.

Knaccbl Su B

MeTog namepeHunn yctaHaenmeaeT usrotosutens CU.

5.9.2 HeonpepeneHHOCTb U3MEepPeHU U Anana3oH U3MepeHnn

Knacc A

MakcumarnbHas HeonpeaeneHHOCTb U3MepeHnn gomkHa Obimb B cootBetctBum ¢ TOCT 30804.4.7—2013,
knacc |. nana3soH namepeHun gomkeH obiTe oT 10 % Ao 200 % 3HayYeHns ypoBHS NEKTPOMarHMTHOW CoOBMe-
CTMMOCTM 06CTaHOBKM Knacca 3 no [9].
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Knaccei Su B

HeonpeneneHHOCTb M3MEPEHWI U Anana3oH U3MepPEHUI ycTaHaBnNmnBaeT narotosutens CU. M3zomoeu-
mesnb CU ycmaHaennueaem Memod pac4ema HeoripedesieHHOCMu usMepeHud.

5.9.3 OueHka pe3ynsraToB U3MEpPEHUN

TpeboBaHusi B HACTOSILLEM CTaHA4apPTe HE YCTaHOBIEHbI.

5.9.4 O6beanHeHne pe3ynbLTaTOB U3MEpPEHUN

O6beanHeHne pe3ynbTaTtoB M3MEPEHUI NPOBOASAT B COOTBETCTBUN C 4.4 n 4.5.

5.10 HanpsixkeHUA CUrHaNoOB B 3NIEKTPUYECKUX CETAX

5.10.1 MeTon namepeHun

Knacc A

MeTOp, M3MepeHl/II7I, yCTaHOBJ'IeHHI:II7I B HacTtoduweM CtaHaapTe, NPUMEHAIT OAnd CUMrHanos YacToOTON HUXe
3 k. Ons curHanos Yactoton oT 3 kl'y do 30 MMy NpUMEHSIIOT METOA, U3MEPEHUIA, YCTAHOBMEHHBIN B [7].

MeTog n3mMepeHuin B COOTBETCTBMM C HACTOALLUM CTaHAAPTOM MPUMEHSIOT A1 onpedeneHnst ypoBHEN
HanpsXeHNs MHPOPMALMOHHbBIX CUTHAIOB NMPWU N3BECTHOWM HECYLLEN YacToTe.

MpumeyvyaHne — Llenbio gaHHOrO MeToda SABNAETCA U3MEPEHME MAKCUMAarnbHOIoO YPOBHS HanpsXXeHUs CcurHa-
0B, HO HE BbidABIIEHNE np06neM, CBSA3aHHbIX C Nepefadyen CUrHanoB No aNeKTPUYECKNUM CETAM.

N3mepeHne HanpskeHUss CUrHanos, nepegaBaeMblX MO ANEKTPUYECKUM CETAM, AOMKHO OCHOBbLIBATLCS:

- Ha U3MepeHnn cpeaHeKBaApaTMYECKOro 3HaYeHMs HanpsbKeHNst Ha COOTBETCTBYIOLLEN YacTOTe MHTep-
rapMOHWKM, MPOBEAEHHOM Ha OCHOBHOM MHTepBarne BpeMeHu (10/12 neprogos);

- Ha onpefeneHun cpeaHeKBaapaTUYECcKoro 3Ha4eHUs pe3ynsTaTtoB M3MEePEHUI Ha OCHOBHOM UHTEpPBa-
ne BpeMEHU YeTbipex CpefHEeKBaapaTUYECKNX 3HAYEHUIN MHTEPrapMOHMYECKUX HANPSDKEHUA Ha Gnvkanwmx
yacTtotax. Hanpumep, HopmaumnoHHeIN curHan yactoton 316,67 'y B cncteme anektpocHabxeHusa 50 My,
OOMmKeH ObITb annpoKCUMUPOBaAH CPeAHEeKBaApaTUYHbIM 3HAaYEHUEM MHTEPrapMOHUYECKUX HaMpsiKeHWI Ha
yactoTax 310, 315, 320 n 325 'y, M3MepeHHbIX HAa OCHOBHOM MHTepBarne BpemeHn 10 nepnogos.

MepBbI METOO U3MEPEHU MPeanoYTUTENEH, eCNN N3BECTHOE 3HAYeHMEe 4acToTbl CMrHana siIBAsieTcs
KpaTHbIM 3Ha4eHW0, 06paTHOMY OCHOBHOMY MHTEpBany namepeHusi. Bropoi meTog namepeHuii npegnovtuTe-
NEH, eCnn YacToTa cuUrHana He sSIBNSIETCS KpaTHOM 3Ha4YeHUt0, 06paTHOMY OCHOBHOMY UHTEPBAaIny U3MepPEHUS.

Mpu npoBegeHWM U3MepPeHUn cnegyeT BblbpaTb MOPOroBOe 3HAYEHWE HaNpPsKEHUs CUrHaroB Bhbille
0,3 % U, a Takke AnuTensHOCTL BpemeHu 3anucu He Gonee 120 c.

Havano nepegaun MHOPMaLMOHHBLIX CUTHANOB OOHapYXXMBaloT, KOr4a U3MEPEHHOE 3HaYeHWEe UHTEp-
rapMOHWK HanpspKeHWs1 MPEBBLICUMT MOPOroBOe 3HAYEHWE HaMNPsPKEHNsSt CUTHANOB. VI3aMepeHHble 3Ha4YeHns peru-
CTPUPYIOT B TeYEHMe nepuoaa BpeMeHW, OnpeaerneHHoro nonb3oBatenem, Ans TOro YToobl Nony4YnTb Makcu-
ManbHOE 3HaYeHNE HanpsXKEHUS CUrHANOB.

Knaccbl S u B

MeTog nsamepeHunn yctaHaenueaeT usrotosutens CU.

5.10.2 HeonpepeneHHOCTb U3MEPEHUN U Anana3oH U3MepPEeHUn

Onsa knacca A

Auana3zoH nsmeperuin gormkeH 6bitb o1 0 % Uy, Ao He meHee 15 % Uy,

ns HanpskeHUn HOPMALMOHHbLIX curHanos B npegenax 3 % — 15 % U, HeonpeaeneHHocTsb n3me-
peHun He JormkHa npesbiwaTh £ 5 % n3amepeHHoro 3HavyeHns. na HanpskeHUn MHOPOPMaLMOHHBIX CUTHaMNoB
B npegenax 1 % — 3 % U_;, HeonpeOeneHHoCTb 3MepeHuin He AomkHa npesbiwath + 0,15 % nsmepeHHoro
3HaveHus. [insa HanpskeHUn MHOPMaLMOHHBIX curHanos meHee 1 % Uy, TpeboBaHNsA K HEONpeaeneHHOCTM
N3MEPEHU B HACTOSILLIEM CTaHAapTe He YCTaHOBMEHBI.

Knaccbl S u B

TpeboBaHusa K HeoNpeaeneHHoCTN U3MEPEHUIA U Ouana3oH M3MEPEHU yCcTaHaBNMBAET U3rOTOBUTENb
CW. Uzeomoeumenb CU ycmaHaenueaem memod pacyema HeornpedesieHHOCMU usmepeHudl.

5.10.3 OueHka pe3ynbLTaToB U3MEpPEeHUN

TpeboBaHWsa B HacTosILLEM CTaHOApTe HE YCTaHOBIMEHbI.

5.10.4 O6beanHeHne pe3ynLTaToB U3MEpPeHun

OO6begunHeHne pe3ynbTaToB N3MEPEHUI HE MPOBOAAT.

5.11 BbicTpble N3MEeHeHUs1 HanpsHKeHUsA

CBegeHunsi 06 OCHOBHbIX MapameTpax BbICTPbIX U3MEHEHWIN HANPSXKEHNS NPpUBEAEHbI B NPUoXxkeHnn A, nog-
pasgen A.5. Kpome Toro, B FTOCT 30804.3.3 1 TOCT 30804.3.11 nprBeneHbl CBEAEHUS], KacaloLMecss Harpy3ok
B HM3KOBOJBTHBIX PACTpPEAEnUTENbHbIX ANIEKTPUYECKNX CETHX, BbI3bIBAIOLLMX ObICTPbIE N3MEHEHNS HANPSIKEHWS.
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5.12 MSMepeHMﬂ oTpuuaTesibHOro n NnoONoXKnTesibHOro OTKNOHEHUM HanpsXxXeHusA

5.12.1 MeTop namepeHun

Knacc A

Ana onpeneneHnss oTpULATENBHONO U MOMOXUTENLHOTO OTKMOHEHUI HanpsbkeHus, % Uy, naMepsaioT
cpegHekBagpaTMyeckme 3HavyeHns HanpsxeHusa U Ha OCHOBHbIX MHTepBanax spemexu (10/12 nepu-
0[0B).

3HayeHns1 oTpULaTEeNnbHOrO OTKNOHEHUs HanpsxeHus U . N MONOXWUTENbHOIO OTKIMOHEHMUS Ha-

rms—under,i

npskeHns U,,,o o e ;B i-M OCHOBHOM MHTEPBAre BpeMeHW OnpeaensioT C UCMoMb3oBaHMEM BblipaxeHunt (4.A),

(4.B), (5.A), (5.B).
,D,J'Iﬂ onpeneneHna 3Ha4vyeHuna oTpuulaTtesilbHOro OTKINOHEeHUA HanpAaXeHua B j~M OCHOBHOM UHTEpBane

rms—200ms

BpemeHu U, .. »qor i TPUMEHSIOT Criedytoliee NpaBurio:
ecmm Urms—200ms,i > Udin’ TO Urms—under,i = Udin’ (4'A)
ecnm Urms—ZOOms,i s Udin’ TO Urms—under,i = rms-200ms, i’ (4'B)
rae U, s 200ms i — PE3YNBTaT M3MEPEHUs HanpsXXeHNs B i-M OCHOBHOM MHTEpBare BPeMeHH.
,D,J'IFl onpeaeneHna 3Ha4eHua NorioXXUTENTbHOIo OTKITOHEHUA HanpsaXeHuda B i-M OCHOBHOM MHTEepBarne
BpemeHn U,,.. . i MPMMEHSIOT criedytoLlee npasurno:
ecnm Urms—ZOOms,i < Ugjp» TO Urms—over,i = Ugin: (5.A)
ecnn Uys-200ms,i 2 Ydin' TO Urms-under,i = Urms-200ms, i (5.B)
MpnmevyaHne — B ogHodasHbIX cUCTEMAX ANEKTPOCHABKEHUSA BO3MOXHO €OMHCTBEHHOE 3HAYEHME OLEHKU

OTKITOHEHUS HaNPSHKEHUS MPU KAXKAOM i-M MHTepBane BpeEMEHN uamepeHuin. B TpexdasHbix TPEXNPOBOOHbIX CUCTEMAX
SJ'IEKTpOCHE\G)KEHMFI BO3MOXHbl TPY 3HAYEHUS OS89 KaKO0ro MHTepBana BpeMeEHWU, B TpexdasHbIX YETbIPEXNPOBOAHLIX CU-
cTemMax — LUECTb 3HA4YEHUM.

Knaccbl S u B

TpeboBaHMsA B HACTOsILLEM CTaHAapTe He YCTAHOBMEHBI.

5.12.2 HeonpeneneHHOCTb U3MepPEeHU U AMnana3oH U3MepPEeHUN

B cooTtBetcTBUM C 5.2.2.

5.12.3 O6beanHeHne pe3ynLTaToB U3MEPEHUN

O6beanHeHne pesynsTaTtoB U3MEPEHUI NPOBOAAT B COOTBETCTBUM C 4.4 1 4.5,

3HaveHne oTpuLaTENBLHOrO OTKIIOHEHUS HanpsbkeHWst Ha o6beaMHEHHOM MHTepBane Bpemexu U
% U,;,, onpeaensioT no goopmyne

under’

n
2

z Urms—under,i

i=1

n
Uinder = U ’ (6)
din

e N — YMUCO OCHOBHbIX MHTEPBANOB BPEMEHU B 06bEANHEHHOM MHTEpPBAre.
3HavyeHne NONOXUTENBHOTO OTKIMOHEHWsT HaMnpskeHus Ha ob6beanHeHHOM MHTepBane BpemeHn U
% U,;,, onpeaensioT no gopmyne

over’

n
2

Z Urms—over,i

i=1

L E——

B n din

over — ’ 7
Udin ( )

[ punmedaHne — OTpmuaTeanoe N NONOXUTENbHOE OTKIMOHEHNA HanpsaXeHUa ABNATCA NONOXUTENbHbIMU
BeENMYnNHamMmn.

Knaccbl Sn B
TpeboBaHuMs B HACTOsILLIEM CTaHOApTe He YCTaHOBMEHbI.
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5.13 YcmaHoeusuweecsi OMKITIOHeHUe HanpshKeHUsl 8 cucmemMax anekmpocHabxeHust Yacmomoli 50 'y,

5.13.1 Memod u3smepeHuli

KnaccbtAu S

lMpoeodsim u3mepeHue cpedHeKkeadpamMu4yecKo20 3Ha4eHuUsi HanpsKeHUs1 OCHOBHOU Yacmombl
e coomeemcmeuu ¢ F'OCT 13109—97 (npunoxeHue b, nodpa3den b.1.1) npu ocHoeHOM uUHMepeasne
epemeHu usmepeHul 10 nepuodos.

Knacc B

lpoeodsim u3mepeHue cpedHekgadpamu4ecKo20 3Ha4YeHUs1 HanpshKeHUs1 Npu uHmepeare epe-
MeHU u3MepeHusi, ycmaHaesiugaeMom uz2omoeumersiem CHU.

5.13.2 HeonpedeneHHocmb usmepeHull u duana3oH usmepeHul

Knacc A

HeonpedeneHHocmb u3mMepeHuli cpedHekeadpamu4ecKo20 3Ha4YeHUsi HarnpsiKeHusi OCHOBHOU
4Yacmomabl 8 obs1acmu 3Ha4eHull eNnusWUX eesIUMUH U Mpu ebinojIHeHUu mpeboeaHul, ycmaHos-
JieHHbIx 6 6.1, He domkHa npeebiwamsb * 0,2 % U ;..

Knacc S

HeonpedeneHHocmb u3mMepeHuli cpedHekeadpamu4ecKo20 3Ha4YeHUsi HarnpsiKeHusi OCHOBHOU
4Yacmomabl 8 obs1acmu 3Ha4eHull eNnuslWUX eeJIUMUH U Mpu ebinojIHeHUu mpeboeaHull, ycmaHos-
JieHHbIx 6 6.1, He domkHa npeebiwamsb * 0,5 % U ;..

Knacc B xapakmepucmuk ripouecca usmepeHusi

TpebosaHusi 8 HacmosiwyeM cmaHdapme He YyCMaHOBJIEHbI.

5.13.3 O6beduHeHuUe pe3ysibmamoe usMmepeHul

KnaccbtAu S

Ucnonb3yrom anzopumm o6beduHeHUs1 pe3ysibmamoe usmepeHul no 4.5 npu o6Le0uHeHHOM
UHMepesarsne epeMeHu usmepeHuli 1 MUH. 3Ha4yeHue ycmaHo8U8We20Cs1 OMKITIOHeHUS HarpsiKeHUusl 8bl-
qucnsirom 8 coomeemcmeuu ¢ FOCT 13109—97 (npunoxeHue b, nyHkm b5.1.3).

Knacc B

3HayeHUe ycmaHO8UBWEe20Cs OMKJIOHEHUSs] Halps)XeHUsl 8bIYUC/ISIiom 8 coomeemcmeuu ¢
roCT 13109—97 (npunoxeHue b, nyHkm b5.1.3).

6 O6nacTb 3Ha4YeHUWN BNUSAOLWUX BEJIMMUH U noaTrBepxaeHune BbiNnoJIHEHUA
TpEGOBaHMﬁ NP HEN3MEeHAKLWNXCA CUurHanax

6.1 O6nacTb 3Ha4YeHUN BNUAIOLWMNX BeNTUYUH

BosgencTterne Bo3MyLLEHUI (BNNAIOLWLMX BENNYMH) HA BXOLHOW 3MEKTPUYECKMI CUrHam MOXET oKasaTb
HebnaronpusiTHoe BrUSIHNE NPU U3MEPEHMM KOHKPETHOro nokasartensa KO. Hanpumep, Ha pesynsratbl uame-
PEHNIA HECUMMETPUMN HaNpPsXKeHN MOryT HeGNaronpusaTHO BO3OENCTBOBATbL rAPMOHMYECKNE UCKAXKEHUS BXOA-
HOro curHana.

HeonpegeneHHOCTb M3MepeHun nokasatensa KO gomkHa HaxoguTbCsa B Npeaenax, YCTaHOBMEHHbIX B
pasgerne 5, ecnu 3HavyeHus BCex Apyrux nokasatenen K3 HaxoasaTca B npegenax M3MEeHEeHUn BAnsILLnX Be-
NINYMH, YCTAHOBMEHHbIX B Tabnuue 1.

Tabnuua 1— Ob6nactb 3HAYEHUI BAUSAIOLLNX BENUYMH

MokasaTtenb K3 MyHKT
(n3mepsiemas HacTosLero Knacc O6nacTb 3Ha4YeHWI BNMSIIOLLEN BENNYMHDI
BENNYnHa) cTaHgapTta
YacToTa 5.1 A 42,5—57,5/51—69 'y
S 42,5—57,5/51—69 'y
B 42,5—57,5/51—69 'y
3HaveHune 5.2 A (10—200) % Uy,
HanpsxeHusa
S (10—150) % Ugin
B (10—150) % U,
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lMpodomkeHue mabnuusi 1

Mokaszatens K3 MyHKT
(Msmepﬂemaﬂ HacToALllero Knacc O6nacTb 3Ha4yeHuM BINUSIIOLLEN BENTUYUHDI
BENNYNHa) cTaHgapTta
KpaTtkoBpemeHHas 5.3 A 0—20
nosa dnukepa
S 0—10
B He npumeHstoT
[MpoBansl 5.4 A He npumeHsoT
1 BbIGPOCHI
HaNPsHKEHMS S He npumeHsiot
B He npumeHsioT
MpepbiBaHuA 5.5 A He npumeHsioT
HanpsXeHus
S He npumeHsioT
B He npumeHsioT
HecummeTpusa 5.7 A KoahpmumeHT HecMMMETpUM HanpsXeHWI No oGpaTHOM
HanpsHKeHUn nocneposatenbHocTn 0 % — 10 %
KoadhumumeHT HecMMMeTpun HanpsikeHWi No HyrneBow
nocneposartenbHocTn 0 % — 10 %
S KoahprLmeHT HecMMMETpUM HanpsKeHWI No oGpaTHOM
nocnepoBatenbHoctn 0 % — 10 %
YctaHaBnumBaetcs uarotoutenem CU
FapMOHMKK 5.8 A YABOEHHbIE 3HAaYeHuWs, yCTaHOBMEHHbIe B [9] Ans knacca 3
HanpspKeHns 3MeKTPOMarHnTHoM ob6CTaHOBKM (B YaCTU HanNpsXKeHUn
rapMOHWYECKNX COCTaBNALWLMX U KO3dhdUuLmeHTa
NCKaXXeHMs CUHYCONAanbHOCTU KPMBOW HamnpsKeHUs1)
S YABOEHHbIE 3HaYeHus, yCTaHOBMEHHbIe B [9] Ans knacca 3
3MeKTPOMarHnTHoOM o6CTaHOBKM (B YaCTU HanNpsXKeHUn
rapMOHWNYECKNX COCTaBNALLMX U KO3hdULmeHTa
UCKaXeHMS CMHYCOMAanbHOCTY KPMBOW HanpsKeHUst)
B YABOEHHbIE 3HaYeHus, yCTaHOBMeHHbIe B [9] Ans knacca 3
3MeKTPOMarH1THoOM 06CTaHOBKM (B YaCTU HanpsXKeHnn
rapMOHWNYECKNX COCTaBNALMX U KO3hduLmeHTa
NCKaXXeHMS CMHYCOMAanbHOCTY KPMBOW HanpsKeHUst)
WHTeprapmMoHuku 5.9 A YABOEHHbIE 3HAYEHWSs], YCTAHOBMNEHHbIE B [9]
HanpsxeHus Ansi Knacca 3 aneKTpoMarH1MTHoW 0b6CTaHOBKM
S YABOEHHbIE 3HAYEHWs], YCTAHOBMNEHHbIE B [9]
Ong krnacca 3 aneKTpoMarHUTHOM 06CTaHOBKM
B YABOEHHbIE 3HAYEHWs], YCTAHOBMNEHHbIE B [9]
ang krnacca 3 aneKTpoMarHUTHON 06CTaHOBKM
MHdpopmaLmoHHble 5.10 A 0% —15% Uy,
curHansl ) )
B 3MEKTPUYECKON S 0% —15 % Uy,
cem B 0% —15% Uy,
OTpuuatenbHble/ 5.12 A He npumensiot
NONoXuTenbHbIe
OTKNOHEHMS S He npumeHsioT
Hanpskexmns B He npumeHstoT
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OkoHyaHue mabnuus! 1

MokasaTtenb K3 MyHkT
(MSMGDHGMaH HacToALllero Knacc O6nacTb 3HaYyeHumn BINUSIIOLLIEN BENTUYUHDI
BENNYNHA) cTaHgapTta
MukpoceKkyHOHbIe A lMukoBoe 3HaveHue 6 kB
umnynbCcHble S H -
nomexu et TpeboBaHui
(cm. Takke [8]) B HeT Tpe6oBaHMii
HaHoceKkyHOHbIe A MukoBoe 3HauveHue 4 kB
umnysibCHbIe -
nomexu S Het TpeboBaHuin
B HeT TpeGoBaHuii
MpumeyvyaHue — Mpu yctaHoBneHun TpeboBaHuii Kk CU no obecnedeHunto 6esonacHoctn, AMC u ycToiumeo-
CTU K KNMMaTUYECKNM BO3OENCTBUSM YUnTbIBaOT TpeboBaHms [1]

OTKNoOHeHUs pesynbTaTtoB U3MepeHun nokasartenen KO npu Bosgenctsum Ha CU curHanos B obnactu
3HAYEeHMIN BRUSIOLLMX BEMUYUH OOMKHbI ObITh B Npeaenax MakCcMManbHOM HeonpeaeneHHOCTU U3MEPEHUN.
MoepexaeHua CU npyn 3TOM JOMKHbI OTCYTCTBOBATb.

Ecnu napameTpbl n3aMepsieMbIX CUrHaNoOB NpeBbillaT AnanasoH nsmeperuin CH, 1o npu nsmeHeHmsax
napameTpoB A0 NpefenbHbIX 3Ha4YeHUn 0bnacTy BAUSAIOLLMX BENUYMH BKIOYUTENBHO Ha MoHUTOpe CU nonx-
HO BbITb YKa3aHO COCTOsIHWE neperpysku. [laHHoe TpeboBaHMe He MPUMEHSIIOT NPU BO3OENCTBUN NepexoaHbIX
NpOLIECCOB Hamps>KeHUS.

BospgencTtere Ha CY MuKkpoceKyHOHbIX UMY IbCHbIX MOMeXx 60/1bwol 3Hep2uU U HaHOCEeKYHOHbIX
UMnynbLCHbIX MOMEeX HEe JOIMKHO OKa3blBaTb BIUSIHUA Ha pesynbTaTbhl U3MEPEHUn Nocre OKOHYaHWUsi MOMEX.
Mpn noaTBepxaeHun TpeboBaHMin kK HeonpeaeneHHOCTN U3MEPEHUIN NepexoaHble NPOLECChl HANPSKeHUS no-
0aloT Ha namepuTenbHble 3axumMbl CU, a He Ha 3aXnMbl ANEKTPOonUTaHuS.

6.2 I'Io,qTBep)K.quMe BbINOJIHEHUA TpeGOBaHMﬁ nNpu HEU3MEeHALWNXCA CUrHanax

Mpwn npoeegeHunn ncnbiTaHnii CH, ykasaHHbIX B HACTOSILLLEM pa3aene, AOMMKHO ObITb MOATBEPXKOEHO, YTO
pe3ynbraTthl UIBMEPEHUN HEN3MEHSIOLLMXCHA CUTHAMNoOB B 061acT 3Ha4YeHU BUSIOLLMX BENTUYMH COOTBETCTBY-
0T TpeboBaHUSAM K HeonpeaeneHHOCTU namepeHuii. NpoBeaeHne 3TUX UCMbITaHUA HEOBXOAMMO, HO Hepdo-
CTaTOYHO ANS NOATBEPXKOEHUS COOTBETCTBUA TPebOBaHUAM HaCTOsALWEro cTaHaapTa. Ytobbl ybeantbcs, 4To
MEeTOAbl U3AMEPEHUN, YCTaHOBMNEHHbIE B pasdene 5, npaBunbHO peann3oBaHbl B KOHCTpyKuun CU, cnegyet
NPOBOAUTL AOMOSNTHUTENBHbBIE UCMBITAHUS U/UNW NPOBEPKMN.

Mpumevyanne — PekomeHgauun no JaHHOMY BOMNPOCY NpuBedeHsbl B npunoxerun C.

Knaccbi An S
[ns Toro 4tobbl NOATBEPANTL, YTO paboTa C Npu HEM3MEHSIIOLLIMXCS U3MEPSIEMbIX CUrHamnax ocyLlecT-
BMSIETCA NpaBUibHO, NPOBOAST UCMbITAHUS, KaK YKa3aHO HUXe.

M punmedyaHne — ﬂaHHbIe ncnblTaHNUA NPOBOOAT KakK TUMNOBLIE.

MpoBepsitoT HeonpeaeneHHOCTb U3MEPEHMI KaXdom M3MepsieMOon BenuuuHbl cnegyrolmm obpasom
(cm. Tabnnuy 2):

- BbIOMpalT n3MepsieMyto BeNUUnHy (Hanpumep, cpeaHeKkBagpaTuyeckoe 3HadeHne HanpsikeHus);

- nogaepxuBasi BO BPEMS UCMbITaHWUS 3HAYEHUS1 BCEX BNUSIIOLLIMX BEMWUYNH, KPOME NPOBEpPSIEMON, B CO-
OTBETCTBMM C yKasaHHbIMU B Tabnuue 2, rpada «YcnoBus UCnbiTaHUI 1», noaTBepXKAatoT, YTO Heonpeae-
NEHHOCTb U3MEepPeHNn BbIBpaHHOW BENUYMHBLI COOTBETCTBYET Knaccy A B NATU paBHOMEPHO pacnpeneneHHbIX
TOYKax AnanasoHa N3MepeHui, BKINoYas BEpXHee U HUXKHee 3Ha4YeHus,

- NOBTOPSIOT OnepaLmm UCMbITaHUA, NoAaepPKUBasi 3HaYEHMS BCEX BMUSIOLLNX BENUYMH, KPOME NPOBeEpSi-
€MOM, B COOTBETCTBMM C yKaszaHHbIMU B Tabnuue 2, rpada «YCrnoBust UCNbITaHUIA 2»;

- NOBTOPSIOT ONepaLmm UCMbITaHUA, NoAaepPKNBasi 3HaYEHMS BCEX BMUSIOLLNX BENUYMH, KPOME NPOBeEpSi-
€MOM, B COOTBETCTBMM C yKaszaHHbIMU B Tabnuue 2, rpada «YCrnoBusi UCNbITaHUA 3».

[ononHUTENbHO K YCroBMSIM UCMbITAHUIA, NPUBEAEHHbIM B Tabnuue 2, MoryT ObiTb MPUMEHEHbI Apyrue
YCIOBUS UCMbITaHUIA. [pn 3TOM 3Ha4YeHUs!, BblOpaHHbIe AN KaXKOAOW BNUSIOLLEN BENUYMHbI, OOMKHbI HaXo-
AnTbCS B 0b6nacTu 3HadeHui, yCTaHOBMNEHHOM ANS 3TOM BNUSAOLLEN BENUYNHbI.
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MpumeyvyaHus

1 PekomeHayeTcs BblbMpaTb Ans Kaxaoro namepsiemoro nokasartenst K9 15 cepuit ycnosuid ucnbitanmia. ns no-
kasatenen KO, vmelowmux nHauBuayanbHble M3MepseMble napameTpbl (HanpuMep, Ans Mnokas3aTens, OTHOCALEerocs K
«FrapMOHUKaM HanpshKeHWs», KOTOPbIA MOXET BkMovaTe 50 OTAENbHbIX rapMOHKK), BbIOMPAOT OAMH NPeaCcTaBUTENbHbI
n3MepsiemMbli napameTp.

2 HekoTopble U3 BMUSIOLINX BENMYUH MOTYT HE OKasbiBaTb BMMSHUSA Ha 3HadYeHue mamepsieMoro nokasartens K3.
[Opyrue Bnusiowme BeNNYUHbLI, HAOOOPOT, MOryT OKa3bIBaTb BMSHWE Ha 3HAYEHVEe N3MEepSeMOro nokasarens (Hanpumep,
rapMOHUKM HanpsbkeHUs — Ha cpefHeKBagpaTUyYeckoe 3HayYeHne HanpsbkeHusl). TpeboBaHust K HeonpeaeneHHoCTU ns-
MepEHWI OOMKHbI ObITb NOATBEPXKAEHbI B 060MX Criyyasx.

Tabnuua 2 — MoaTBepxaeHns BbINOHEHUS Tpe6OBaHMVI K HeonpeaeneHHoOCTN U3MEPEHUI NPU HEM3MEHHbIX CUrHa-

nax gns knaccoB Au S

Ob6nacTb 3Ha4YeHun

nosa dnvkepa

3HaveHune Py 0mKHO BbiTb
YCTaHOBMEHO Npy MOAYNALMM
mMeaHgpamu Yactoton 39 uns-
MEHEHWI B MUHYTY (cMm. [5])

Brnivsitowasn

BenuamHa YcnoBus ucnbitaHui 1 YcnoBus ucnbitaHun 2 YcnoBus ncnbitaHuin 3

YacrtoTa from®0,5TU (Foom = 1 £0,5Tu (Ffoom*1)£0,5Ty

3HayeHune Ugin 1% OnpegensieTcs 3Ha4YeHUMU OnpegensieTca 3Ha4eHNAMN 403bl

HanpsKeHus 003bl hrivkepa, HecummeTpumn | conukepa, HECUMMETPUN Hanpsi-
HanpshKeHUN, rapMOHWK Ha- YKEHWI, rapMOHUK HaNpPsKeHWs
NPSPKEHNST U UHTEPrapMOHUK 1 UHTEPrapMOHUK HanpPsKeHUs
HanpskeHus (CM. HMxXe) (cM. Huxke)
KpatkoBpemeHHas | P < 0,1 Py=1+£0,1 Py=4+0,1

3HaveHune Py omkHO BbiTk ycTa-
HOBIEHO MPY MOZYNALUN MeaH-
apamun yactoton 110 nameHeHum
B MUHYTY (cM. [5])

Hecummetpusa 100 % +£0,5 % Uy, B0 | ®asa A: 73 % Uy, ®asa A: 152 % Uy,
HanpspKeHUn Bcex kaHanax. Bce dba- | £ 0,5 %, kaHan 1; + 0,5 %, kaHan 1;
30Bble yrmbl 120° (ko- ®asza B: 80 % Uy, ®asa B: 140 % Uy,
adhPULNEHTBI HECUM- + 0,5 %, kaHan 2; + 0,5 %, kaHan 2;
MeTpumn HanpsbkeHni no | dasa C: 87 % Uy, ®asa C: 128 % Uy,
o6paTHoI 1 HyneBomn + 0,5 %, kaHan 2; + 0,5 %, kaHan 3;
nocnegoBaTenbHOCTH Yrnbl caBura a3 mexay Yrnbl casura a3 Mexay OCHOB-
Kj, Ko paBHbI Hynio) OCHOBHbIMW COCTaBSALLNMU HbIMW COCTaBnALWNMNU Mexdas-
MexdasHblx HanpsbkeHnn 120° | Hbix HanpsbkeHuin 120° (3Ha4YeHne
(aHaveHve K, = 5,05 %, sHade- | K, = 4,95%, sHaueHne K, = 4,95 %)
Hue K, = 5,05 %)
FapmoHukn 0% —3% Uy, 3-51 rapmoHuka npu 0°, 7-51 rapMmoHuka npu 180°,
HanpsKeHus (10 £ 3) % Ugjp; (10 £ 3) % Ugjp;
5-a rapmoHwuka npwm 0°, 13-a rapmoHuka npm 0°,
(5+3) % Uy (53) % Ugyjp;
29-a rapmoHuka npu 0°, 25-a rapmoHuka npu 0°,
(5+3) % Uy, (5+3) % Uy,
WHteprapmonvkn | 0 % — 0,5 % Uy, (1+£0,5) % Uy, (1+£0,5) % Uy,
HanpshkeHms npn 7,5 fom npu 3,5 fom
MpumeyaHune — T[lpu noaTBepXKOEHUN BbINONHEHUs TpeboBaHui K HeonpeaeneHHOCTN U3MEPEHUIA Hanpsi-
XeHusa 3HaveHne Uy, B HacToslern Tabnuue 3aMeHsloT Ha 3HaYeHue HanpsaxeHus, BbiGpaHHOro AN NpoBedeHUst
UCTbITaHWUN.
Knacc B

WcnbiTaHna gng noaTBepXXAeHUA BbIMOJTHEHUA TpeGOBaHMVI K HeonpeaerneHHOoCTn M3MepeHVIl7I He yCTa-

HOBJ1EHbI.
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MpunoxeHue A
(cnpaBo4Hoe)

M3mepeHne nokasaTenen KayecTBa ANEKTPUYECKON IHEPrum — BOMNPOCHLI U peKoMeHaauum

A.1 OCHOBHbI€e NONoXeHus

HacToswee npunoxeHue npeacraBnget cobov cnpaBovyHOe AOMNOSHEHWE K HOPMaTMBHOW YacTu cTaHgapTa.

CBefneHunsi, OTHOCSLIMECS K OOLMM NOMOXEHUAM U npoleaypam namepeHun nokasartenen K9, 6e30THOCUTENBHO K
uensiMm M3amMepeHun, NpMBeaeHbl B pasgenax:

A.2 Mepbl NpegoCcTOpPOXHOCTM NpU nogkntoveHun CU;

A.3 MNpeobGpa3zoearenu.

CnipaBoyHble MaTepuarnbl, OTHOCALMECS K METOAAM U3MEPEHUS NEPEXOAHbIX NPOLIECCOB HaMPSXXeHWs 1 ToKa, Obl-
CTPbIX U3MEHEHUI HaMPSXKEHWA, TOKa, a Takke 06LMe CBeAeHNs O NpOoBanax HanpsKeHUs NpyMBeaeHbl B pa3aenax:

A.4 MNepexoaHble NPoLECChl HaNpPsXKEHUs U TOKa;

A.5 BbICTpble N3MeHeHMsA HanpsxXeHns;

A.6 Tok;

A.7 XapaKTepuCTMKM NpoBasna HanpsikeHus.

A.2 Mepbl NpeAOCTOPOXHOCTU NpU NogknoyeHnn CU

A.2.1 YctaHoBka CU

Mpu yctaHoBke CU pormkHbl 6bITb 0becneveHbl 6e30MacHOCTb UCMbITATENS U APYroro NepcoHana, LernocTHOCTb
obcnenyemol cuctemsbl, a Takke 6esonacHocTb CU.

HecmoTps Ha To uTo nogkntoveHne CU k cuctemam anekTpocHabXeHUs BO MHOTMX CIydasix Mpou3BoasT Mo BPEMEH-
HOW cxeme U1, cnegoBaTtenbHo, 6e3 NpUMeHeHMs cnocob0B MOHTaXa CTaLUOHaPHbIX YCTAHOBOK, AOMMKHbI ObITb BbINOMHEHbI
Jewncteylowmne TpeboBaHnss 6e3onacHOCT U NpaBuna TeXHMYECKON akcnnyaTtaummn. [encreyowme TpebosaHusa 6esonac-
HOCTU 1 NpaBuna TEXHUYECKOW KCMNyaTaLum A0MKHbI UMETb NPUOPUTET HAZ MepaMu NpeaoCTOPOXHOCTH, NPUBEAEHHbI-
MW B HacTosiLLLeM pa3gerne.

A.2.2 3nekTpnyeckue coeanHUTENU NPy NpoBeAeHUUN UCNbITaHUN

A.2.2.1 lNogkntoyeHne aneKTpUYecKkux coeguHnTenem

[nsa obecneveHns 6esonacHocTn npuMmeHsoT [10], yctaHaBnmBatoLwmn TpeboBaHMs K 6€30MacHOCTU SMeKTPUYeCcKo-
ro obopyaoBaHusa 4ns naMepeHusi, ynpasneHunst 1 nabopaTtopHOro NpUMeHeHUs.

MogkntoyeHne anekTpUYeckux CoeamHUTENENR B pacnpeaennternbHbiX WUTax u wkadax BbIMONHAT Tak, YToObI
He HapyLNTb YCTAaHOBMEHHbIA NOPSAAOK UX UCMONb30BaHWs. [ BEPY, KPbILLKW, MAHENW WUTOB 1 LWKadOoB AOMMKHbI ObiTb
B paboyem nonoxeHum (T. €. 3aKpbITbIMWU, YCTAHOBMEHHBLIMW C MOMHBIM HAabopom BMHTOB M T. 4.). Ecnu npu nposege-
HUN N3MEPEHMUI NAHEeNN OCTAKTCA OTKPbITbIMU, AOMKHbI ObiTb MPEAYCMOTPEHbBI MEpPbl OrpaHMYEHUs AocTyna B 30HY
n3MepeHu n mepbl AN nHopmaunm Apyrux nuy o6 yctaHoeneHwHbix CU u opraHusaunmn, oTBETCTBEHHON 3a Mpo-
BeeHNe U3MepeHui.

Mpu namepeHnn nokasarener K3 pekomeHayetcsi, 4To6bl C/ B G0MNbLUMHCTBE Criy4aeB Obifio NOAKIOYEHO B TOYKE
obcnegyemMoit cucTeMel, cneunanbHO NpeaHa3HavYeHHoW AN U3MepPEeHUN.

OneKkTpuyeckme coeavHUTENN U MPOBOAA AOIMKHbI ObiTh yAaneHbl OT HEW30NMMPOBAaHHbLIX MPOBOAHMKOB, OCTPbIX
NpPegMEeToB, MCTOYHUKOB HM3KOYACTOTHBIX M BbICOKOYACTOTHBLIX SNEKTPOMArHUTHbLIX MOMen U Opyrnx HebnaronpusTHbIX
BHELLUHMX BO3AENCTBUN. 10 BO3MOXHOCTU UX MOMOXEHWE OOMKHO ObiTb 3adhMKCMPOBAHO AN1S1 UCKITKOYEHUST CNyYaniHOro
pasbeavHeHNUs.

A.2.2.2 MpoBoaa AN NOAKNIYEHUS N3MEPSEMbIX HANPsXKEHUN

C uenbto noBbiweHns 6e30nacHOCT BO3MOXHO MCMOMNb30BaHWE NPEefOXPaHNTENs B M3MEPUTENBHON Lienu Hanps-
xeHus. MsrotoButens CU gomkeH onpenenvTs napaMmeTpbl NnpegoxpaHuTens (Tok, Bpemsi cpabaTtbiBaHust 1 ap.), YTobbl
3aLUUTUTL N3MEPUTENbHBIN NPOBOA OT Neperpy3ku. Kpome Toro, napameTpbl NpefoxXpaHnTenst A0MKHbI ObITb COrnacoBaHbI
C BO3MOXHbIMU TOKOBbIMW Neperpy3kamMm B TOUKE ero NogKMoYeHNs Npu HENCNPaABHOCTAX B CUCTEMAX 3NEKTPOCHabXeHMs.

[MpoBoaa ANA NOAKMIYEHNSA U3MEPSEMbIX HanpsKeHUn He OOMKHbI ObITb CKPyYeHbl C npoBogamu obcrnegyemon
cucTeMbl. He gonyckaeTcs npucoeanHeHe NPoBOAOB AN NOAKII0YEHUS U3MEPSEMbIX HAMPSHXEHWUI K pasbemam BbIKIo-
yarenewn, paccunTaHHbIX Ha NPUCcCoeaNHEHE eOUHCTBEHHOIO NpoBoAHMKa. [omkHO ObiTb 06ecnevyeHo HagexHoe MexaHu-
yeckoe coenHeHVe NPoBoAOB. Ecnn ncnomnb3ytoTesa 3axKnmbl AN BPEMEHHOTO MOAKIMHYEHNS K MPOBOLAHUKY, OHW JOMMKHbI
cooTBeTcTBOBaTh TpebosaHuam [11]. MNpu aTom HeobxogumMo obecneyunTb HageXHY YCTAaHOBKY 3aXunma, pacCYMTaHHOro
Ha MakcumanbHoe HanpsbkeHne. Bo Bpemsi yCTaHOBKM UcMbiTaTeNb AOMKEH YYUTbIBATb BO3MOXHbIE MOCMNEACTBUSA He-
YMBbILUNIEHHOMO CMELLEHNS 3aXmnMa, Hanpumep npy BHe3anHOM HaTsbkeHuu kabens.

HekoTopble anekTpuyeckne COeaMHUTENN MMEIOT 30NMPOBAHHbIE LLTEKEPDI, KOTOPbIE MOTYT BCTaBMNSATLCS OOVH B APYrON.
Mpy nx NpyMeHeHun JormkHa BbiTb cobrtogeHa 0CTOPOXKHOCTb, YTOObI MPU COEAMHEHWUN HE BO3HUKITO KOPOTKOMO 3aMbIKaHUSI.
Heobxoammo Bcerga NpoBepsiTb COEANHEHUS], YTODbI CKIMIOYNTE KOPOTKME 3aMblKaHWUs, @ Takke MOAKMIYaTh ANeKTpUuYeckme
coeamHuTenu K obcnegyeMon Lenm TonbKo Nocre Toro, Kak OHW noaktodeHsl k CU n npaBunbHOCTb CoeanHEHUI NpoBEPEHa.
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A.2.2.3 lMpoBoaa A5 NOAKNI0YEHUA N3mMepsaemMbIX TOKOB

Heo6xo0aMMo MCKIMIUYNTL BO3MOXHOCTb pa3MblKaHNsi BTOPUYHBIX OOMOTOK TpaHcopmaTopoB Toka (Mpu UX UCnosb-
30BaHWK). Bo BTOpMYHBIX OBMOTKaxX Takmx yCTPONCTB He AOIMKHO ObITb NpeaoxpaHuTenen N Ux COeauHeHne ¢ Harpyskom
OOIMKHO ObITb MeXaHW4YeCckun HagexHbIM. TOKOBbIE KNeLum 1 nx kabenu, nogknoyaemMble Npy BpEMEHHOM MOHTaxe, JOMmK-
Hbl ObITb YCTaHOBMNEHLI B COOTBETCTBUM C TpeboBaHusiMu [12].

A.2.3 3awuTa ToKOBegyLLMX YacTen

YacTo KpbILKK LLIMUTOB CHMMAaOT Npu ycTaHoBke CU unu npoBegeHnn namepeHuin. B atom cnyyae Bce TokoBegyLume
YacTW A0MKHbI ObITb HAAEXKHO 3aLLULLEHBI M 30HA U3MEPEHUI A0MKHA ObITb HegoCTyNHOW. Mpn ucnone3oaxHum B CY BUH-
TOBbIX 32KUMOB OHW AOMKHbI ObITh 3alUMLLEHbI KpbIlLKamu. Bce npucoeanHeHns k 3axkMmam A0MMKHbI OblTb BbINOMHEHbI B
COOTBETCTBUM C TEXHUYECKMMM YCIIOBUSIMU U Ha3HavYeHem 3axnmoB. Heobxoarmo NCKMIoUNTL NOAKIIOYEHNE HECKOMbKUX
NPOBOJOB K BUHTOBOMY 3aXMMY, PaCCYMTaHHOMY Ha NPUCOEAMHEHNE eAUHCTBEHHOMO NPOBOAaA.

A.2.4 PasmeweHue CU

Heobxoammo obecneunTb 6e3onacHoe pasmelleHne CU, 4Tobbl MUHMMU3NPOBATbL PUCK €ro NepemeLleHus u Ha-
PYyLUEHUS AMEKTPUYECKNX COeauHeHNI. Mpun ncnonb30BaHWM NpUHTEPa ANs perucTpauny aHHbIX OMKHbI ObITb NPUHATLI
Mepbl, NCKI0YaloLLMe BO3HMKHOBEHME OMAacHOCTU Npu HakonneHnun bymarn npuHtepa. He gonyckaetcs pasmelleHve CU
B MecTax, rae YpesMepHbI Harpes, BNaXHOCTb UK Mbiflb MOryT nospeanTts CU nnu HapylwmTe npouecc cbopa AaHHbIX.

CW pomkHo GbITb pasmeLLeHo Tak, YTobbl He cTaTb NpPenATCTBMEM Anst paboTbl B 30HE U3MepeHuid. [ns atoro B
OoTAEenbHbIX Criydasx uenecoobpasHa yCTaHOBKA 3aLLUUTHBIX OrpaXaeHun unu 6apbepos. o BO3MOXHOCTW cregyeT uc-
KnounTb pasmereHne CU B Mectax 6oMnbLLIOro CKONNeHUs nogen.

Pa3smeweHne CUY He OOmMKHO Takke Bbi3biBaTb OMACHOCTb ANIA UCMbITAaTeNs NpuW ycTaHoBKe u npumeHeHun CU.
B psige cnyyaeB mecta pa3meryeHnsa CU SBnatoTCA CAUWKOM TECHBIMW At €r0 HOPMarbHOTO NOAKIIOYEHNS, MOXET MNo-
TpeboBaTbCA ansTepHaTMBHOE pasMeLLeHue.

Ha dyHkumoHnpoBaHue CY MoryT BNnsiTb BHELLHWE (haKTOPbl OKpyXKatoLlen cpeapbl. Takumn hakTopamm sSiBAsIOTCA
Temneparypa, BNaxHOCTb, HU3KOYACTOTHbIE U BbICOKOYACTOTHbIE 3NIEKTPOMArHUTHbIE MOMSsI, ANeKTpocTaTuyeckue pasps-
[bl, MEXaHWYecKuiA yaap u Bubpauus.

A.2.5 3azemneHune

B CW/ BO3MOXHO BO3HWKHOBEHME BHYTPEHHUX noBpexaeHun. Yactun CU, koTopble MOryT nNpu 3TOM OKa3aTbCs
noa HanpshkKeHWeM ANeKTPOonuTaHus, AOMXKHbl ObiTb COeAMHEHbI C 3alUMTHLIM 3a3eMNeHneM, ecrnm HeobxoanmocCTb
3TOro yctaHoBrieHa usrotosutenem. MHorve TpeboBaHus 6e3onacHOCTM NpeaycMaTpuBaloT Takke 3a3eMIeHne Ya-
ctenn CU, koTopble MOryT okasaTbCsl NOA HanpshkeHmem Lenen nameperuii. MNMpu ncnons3osavum CU ¢ 3a3emneHnem
B ABYX 1 Oonee Touykax (Hanpumep, Npu 3a3eMIIEHUN UCTOYHUKA NUTAHUSA U M3MEPUTENbHOW Lenu) MoryT obpa3oBbil-
BaTbCHA KOHTYPbI 3a3eMIIEHNS, ECINN 3a3eMINAOLLME COeANHUTENN NOAKMIOYEHbI K pa3nnyHbiM Toukam BHe CU. Cnegyet
0ba3aTenbHO NPUHMMAaTbL BO BHUMaHWE BIIMSHNE KOHTYPOB 3a3eMreHns Ha uamepeHus n Ha obcriegyemyto cuctemy.

Heobxoanmo Takxke y4uTbiBaTb ONACHOCTb Ans nepcoHana u CU BbICOKMX MOTEHUManoB Mexay pasnuyHbiMu
TOYKaMu B cUCTEME 3a3eMneHuns. B 6GonblunMHCTBE criyyasx LenecoobpasHo NpMMEHEHUE B CUCTEME 3NEKTPONUTaHNS
CW unsonupytowero TpaHcopmartopa.

Mpu npoBeaeHMM n3MepeHuii COOTBETCTBNE TpeboBaHMAM 6e30MacHOCTM MMEET NPUOPUTETHOE 3HAYEHUE.

A.2.6 BnusHue nomex

Ecnn CY nogknto4eHo kK MoOGunbHOMy TenedoHy UM MHOMY paguonepeaaroLlemMy yCTPONCTBY, TO HE06XoAMMO Npw-
HATb Mepbl K TOMY, 4TODbI NepepatoLas aHTeHHa YCTpoMCcTBa Obina pacnonoxeHa AOCTATOMHO AaneKo OT TeXHUYECKUX
CpeacTB, BOCMPUUMUUBLIX K BO3AENCTBUIO MOMEX, HanpuMep YCTPONCTB 3alunThbl, MEAULIMHCKUX, HAY4YHbLIX NPUGOPOB U T. 4.

A.3 MNpeobGpasoBaTenu

A.3.1 O6wume nonoxeHus

CIW, ocobeHHO nepeHoCHble, 0ObIYHO UMEIOT HU3KOBOMbLTHBIE BXOAHBIE Lienu. HekoTopble ctaumoHapHele CUY MoH-
TUPYIOT Ha yaaneHuu oT TOYeK Lenen, B KOTOPbIX NMPOBOAAT M3MepeHus nokasatenen K3. B HEKOTOpbIX CryyYasix MOXeT
noTpeboBaTbCA COOTBETCTBYIOLLEE YCTPONCTBO AN TOro, YTOObl NOHN3UTL HaNPsSXKeHWe, N30MPOoBaTb BXOAHbIE 3MeKTpu-
Yeckue Lienu OT HanpshKeHUst CUCTEMbI U obecnevnTb nepeaady CUrHanoB Ha pacctosHue. Ang BeinonHeHus nobon ns
3TUX PYHKUMIN MOXeT ObITb NpuMeHeH npeobpasoBaTenb, XapakTepUCTUKN KOTOPOro AOMKHbI COOTBETCTBOBaTb Npeab-
ABnsseMbiM TpeboBaHNSM.

B Hu3KkoBOMbTHBIX cnctemax CY obbI4HO NOAKMI0YAKOT HEMOCPEACTBEHHO K TOHKE U3MEPEHUST HanpPshKeHUst, HO npe-
obpaszoBartenu 4acTo MCNOMNb3yOT AN U3MEpPEeHns Toka.

B cuctemax cpefgHero v BbICOKOTO HanpshxeHust npeobpasoBaTeny UCNosnb3yoT Kak NPy M3MEePEHNN HanpshxeHus,
TaK 1 Mpu U3MepPEeHnM Toka.

Mpu ncnonb3osBaHun npeobpasosBatenen ocoboe 3Ha4YeHne MMEKT MX NUHEWHOCTb M YacToTHas M hasosasi xa-
pakTepucTuku. MNMpu namepeHun JomkHa ncnonb3osaTtbes BCs Wkana CH 6e3 uckaxxeHmsa nnm orpaHUYeHns n3MepsemMbIx
curHanos. [Ins namepeHuii nepexogHbIX NPOLLEeCCOB 1 rapMOHMK OCOBEHHO BaXKHa nornoca 4yacToT npeobpasosarens. [ns
TOro 4To6bl N3bexaTb HenPaBUIbHbIX N3MEPEHUIA, HEOOXOAMMO yUNTbIBaTb HOMWHAMNbHOE 3HaveHue Wwkanbl CU, nuHen-
HOCTb, YacCTOTHbIE, (ha30Bble N HArpy3oYHbIE XapakTepucTMkn npeobpasosaTens.

MpumeyaHue — T[peobpasoBaTeny Toka, NpeAHas3Ha4YeHHble AN 3aWUTHBIX LEenen, MoryT MMeTb NOHMKEH-
HYI0 TOYHOCTb B CPABHEHUW C M3MEpPUTENbHBIMU NpeobpasoBaTensIMu.
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A.3.2 YpoBHM curHanos

A.3.2.1 MNMpeobpasoBatenu HanpsxeHns

B kavecTBe npeobpasoBaTens HanPsPKEHUS Yalle BCEro Ucnosnb3yetcst TpaHcopmaTtop HanpsbkeHus. MoryT 6biTb
paccMOTpeHbl ABa Buaa TpaHcOpMaToOpOB HAaNPSXXEHNS: UCNOMNb3yeMble B 3aLLMTHbLIX PENENHbIX LensX U UCNonb3yemMble
B M3MepUTENbHbIX LEensx.

TpaHcdopMaTopbl HanpsXKEHUst NEPBOTO BMAa CKOHCTPYMPOBaHbI Tak, YToObl 06ecneunTs NpaBunbHoe npeobpaso-
BaHVe faxe B Criyyae nepeHanpsXeHnin Nnpu KOPOTKOM 3aMblkaHUM B OO4HON U3 a3 Tpexda3Hon CUCTEMBI.

TpaHcdopMaTopbl HaNPsPKEHUSA BTOPOro BMAa, HA060POT, BbINOMHEHbI TaK, YTOObI 3aLLMTUTL CHETYMKM OT NepeHa-
NPsHKEHWUIA B ANEKTPUYECKUX CETSAX. B aToM cnyyae HachblleHne cepagyHmka NpMBOAUT K MCKaXXEHMIO BbIXOQHOTO CUrHana.

Ecnun CU nogkntodeH k TpaHchopMaTopy HanpsKeHUs, KOTOPbIN Y)Xe UCMNOMb3yeTcs AMNs BbINONMHEHUS ApYyrnxX yHK-
uniA (HanpyuMep, N3MepPEHUN), To criegyeT No3aboTUTLCA 0 TOM, YTODbI AONONHUTENBHASA Harpy3ka He NoBnMsana Ha MeTpo-
norMyeckme XxapakTepucTuku TpaHcdopmaropa.

CnepyeT ObITb OCTOPOXHbIM Mpu noakntodeHnn CU k BTopuyHO 06MOTKe TpaHcdopMaTopa, UCNnonb3yemMoro Ans
3awmTbl. OWwnbkn coegnHeHNs MOryT cTaTb MPUYUHON HeNpeaHaMepPeHHOro cpabaTtbiBaHMS 3aLLUTHOTO perne.

MpumeyaHune — [ononHuTEnNbHbIE CBEAEHNS O HEOMPEAENEeHHOCTN N3MEPEHWNIA MPU UCMONb30BaHMN TPaHC-
dhopmaTopoB HanpsxeHus npuseaeHs! B [13].

A.3.2.2 MpeobpasoBaTenu Toka

3HayeHne ToKka B 3NEKTPUYECKOW CETU MOXKET KonebaTbCsi OT HyNsl 40 3HAYEHUS TOKa KOPOTKOro 3aMblkaHusl. 3Hade-
HWE TOKa KOPOTKOrO 3aMblKaHUSI MOXET 3HAYUTENbHO NpeBbilaTb HOMUHANbHOE 3Ha4YeHne n3MepsieMoro Toka. BoamoxHo
20-kpaTHOE NpeBbilleHNe HOMUHANBHOIO 3HAYEHWS.

Hawnbonee pacnpocTpaHeHHbIM BUAOM NpeobpasoBaTenei Toka ssBnseTcsa TpaHcgopmMaTop Toka.

HekoTopble TpaHcdhopmaTopbl Toka 060pya0BaHbl ABYMS UK GOMbLLWMM YACIIOM CEPAEYHUKOB U/UN ABYMS BTOPUY-
HbIMK 0B6MOTKamu: ofHo — Ansa 6onblunx TokoB (20—30-kpaTHbIX NPEBLILLEHWUI HOMUHAMNBHOTO ToKa) U BTOPOWM — Ans
HOMWHanbHOro Toka. lMpu NnpoBegeHUM N3MepeHnii JomkHa ObiTb NPaBUNBHO BbibpaHa BTopuyHasa obmoTka. Ecnv BTopuny-
Has obMoTka BbibpaHa HenpaBurbHO, noBpexaeHne CU MOXeT NpMBECTU K HEYMbILLIIEHHOMY pa3pbiBY LIEMW BTOPUYHOW
06MOTKM TpaHchopmaTopa ToKa U K onacHOMY (M paspyLUMTENbHOMY) NOBLILLEHWIO HaNpPsXKEHUSI.

Ha HeonpeaeneHHOCTb N3MEPEHUI C MOMOLLIbID TOKOBBIX KMELLE MOryT Oka3aTb BMUSHWE PasfU4YHbIe NMPUYMUHBI,
HanpvMep LIeHTPUpPOBaHME U yron NPOBOAHMKA, NPOXOASILLErO Yepe3 OKHO NpeobpasoBaTensi.

MpumeyaHune — [ONONHUTENbHBbIE CBEAEHNS O HEOMPEAENEHHOCTM N3MEPEHWIA MPU UCTONb30BaHUU TPaHC-
dhopmaTopoB TOKa NpuBEAEHbI B [14].

MamepeHne nepexofHbiX NpoLeccoB Toka MOXeT ObiTb NPOBEAEHO C NOMOLLLIO LUYHTOB MK TpaHCdOopMaTopos
TOKa, CKOHCTPYMPOBAHHbIX AJ19 BbICOKOYACTOTHBIX U3MEPEHUNA.

KoakcuanbHble WyHTbI, 06bIMHO MCnomnb3yemble B N1abopaTopHbIX YCNOBUAX, UMEIKOT HEQOCTaTOK, CBA3aHHbLIN C He-
06XOAMMOCTBLIO BKIIHOYEHMSA B TOKOBeAyLUME NPOBOAHMKWA. Kpome TOro, BbIXOAHOW CUrHan LWyHTa He M30nMpOBaH OT Cu-
noson uenu. Bmecte ¢ Tem LWYHTbl HEBOCMIPUMMYMBbLI K HACLILLEHUIO U OCTAaTOYHOMY HaMarHM4YMBaHuioo, KOTOpble MOryT
NOBMUATL HA U3MEPEHNS NPU NCMNONb30BaHNM TpaHCOPMaToOpPOB ToKa.

TpaHcdopmaTopbl TOKa, paboTatoLime ¢ NoaxoasLLen pe3aMCTUBHON Harpy3kon, co3aatoT HanpsxeHue, nponopumno-
HanbHoe TOKy B nepBu4HON 06MoTke. OB6bIYHO NepBUYHasi 06MOTKa COCTOUT U3 OOHOIO UMM HECKOMbKMUX BUTKOB, MPOXO-
OALNX Yepe3 OKHO cepaevHunka. [maBHoe npenmyLLecTBo Takux npeobpasosaTenen Toka — obecneveHve n3onaumm ot
CUINOBbIX Lienen 1 LUMPOKUIA Ananas3oH OTHOLLIEHUI «U3MepSeMbI TOK/Hanps>keHne».

[pyroe npenmyLecTBo COCTOUT B TOM, YTO HEKOTOPbIE (HO He BCe) TpaHcopmaTopbl ToKa He TpebytoT oTcoeanHe-
HMS CUMOBOW LiENn OT Harpy3ku BO BPEMSI MOHTaXa.

[onyckaeTcs npuMmeHeHne npeobpasosartenen Toka Apyrux BUAOB, BKMOYaA ONTUYECKNE AaTYMKU Nonapusauum n
npeobpasoBaTteny Ha ocHose adhdpekTa Xonna.

A.3.3 YacToTHble xapaKkTepucTukm npeobpasoBarenemn

A.3.3.1 YacToTHble 1 dha3oBble XapakTepuCcTUku NpeobpasoBaTenein HanpsxeHns

B ocHoBHOM TpaHcopmaTopHble NpeobpasoBaTeny HaNPsHKEHUA NMEIOT NpUeMremble YacTOTHbIE U NepexoaHble
XapakTepucTtuki B nonoce 4actot Ao 1 klu. B page cnyyaeB nonoca 4acToT MOXET ObITb OrpaHu4eHa 3Ha4eHneM 3Hauun-
TenbHO Hwxe 1 k'Y, a MHoraa — AOCTUraTh HECKOMbBKMX Kumorepy,.

[MpocTble eMKOCTHbIE AENUTENN HAaNPSXKEHUS MOTYT MMETb YacTOTHbIE 1 ha30oBble XapaKTepUCTUKK, NPUroAHbIE ANs
4acToT A0 COTeH kunorepu unu Bbiwe. OAHAKo K EMKOCTHOMY AEenNUTENto Npu ero NpMMEHeHNM BO MHOMMX CriyyYasx npeg-
HamepeHHO [06aBnsAlT PE30HaHCHYIO LIENOYKY, YTO MOXET NPMBECTU K HEMPWUIOAHOCTUM YaCTOTHOW XapakTepucTuku ons
n3MepeHuin Ha nbon YacToTe, OTNIMYHOWN OT OCHOBHOW.

Pe3ncTuBHbIE AenuTenu HanpskeHUs MOryT MMETb YaCTOTHbIE U (Da30Bble XapakTePUCTUKN, MPUrogHbIe AN YacToT
00 coTeH kunorepu. OgHako nX NpUMEHeHe MOXeT co3aaTh Apyrue npobnemsl, Hanpumep, BxogHasa emkoctb CU moxet
OKasbIBaTb BMSAHME HA YACTOTHbIE U (DA30BbIE XapaKTePUCTUKN PE3NCTUBHLIX AeNUTENEN HanpsxXeHns.

A.3.3.2 YacToTHble 1 ha3oBble xapakTepuUCcTuku npeobpasoBaTenen Toka

YacToTHas xapakTepucTuka TpaHCgopMaTopoB TOKa 3aBUCUT OT Kracca TOYHOCTU, TUNa, OTHOLLEHUS! BUTKOB, MaTtepua-
na 1 NonepeYHoro CeYeHns cepaeyHrKa, Harpysku BTopnyHor obmoTku. Kak npasuno, Yactota cpesa npeobpasosartens Toka
paBHa OT OHOrO 40 HECKONbKUX Kunorepl,. Pasosas XxapakTepucTvka yxyaLlaeTcs ¢ NpubnimkeHnem K YactoTe cpesa.
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MpumeyaHune — B HacToslee BpeMs pa3pabaTbiBaloTcs Npeobpa3oBaTeny Toka HOBbIX BUAOB ¢ 6onee Bbl-
COKOW YaCTOTON cpesa 1 fnyydLlen NMIMHENHOCTLIO (onTuyeckue npeobpasoBateny n npeobpasoBateny Ha adpdekTe Xonna).
Mpun nx NnpuMeHeHUn TpebyeTcst TLaTerlbHOe PacCMOTPEHME BOMPOCOB M30MSLIMM, LyMa, AUana3oHOB U3MEPEHUS U yC-
noswuit 6e3onacHocTy.

A.3.4 NpeoGpa3oBaTenu Ans U3aMepeHUst NnepexoaHbIX NpoLeccoB

Mpu BbIOOpe npeobpasoBaTenel ANs U3MEPEHNS NEPEXOOHbIX MPOLIECCOB B 3MIEKTPUYECKUX CETSX NEPEMEHHOIO
TOKa OOMMKHbI ObITh YYTEHbI ABA BaXHbIX NpuHUuUNa. Bo-nepBbiX, ypOBHM cUrHana Ha Bbixoge npeobpasoBartens AOMKHbI
obecneuntb Mcnonb3oBaHWe NornHou wkansl CH 6e3 uckaxeHus unu orpaHnyeHus curHana. Bo-BTopbix, YacToTHas xa-
pakTepuctuka npeobpasoBatens (aMnnuTygHas v ga3oBas) JOMMKHA COOTBETCTBOBAThL XapaKTEPUCTUKAM M3MEpPSIEMOro
curHana.

Mpeobpa3oBaTenu HanpsHkeHUs

MpeobpaszoBateny HanpsXKeHUst AOIMKHbI ObITb CKOHCTPYMPOBaHbI Tak, YTOObI MCKIIOYNTL UCKaXKEHUS, BbI3BaHHbIE
UX HacblweHeM. Mpy HU3KOYACTOTHLIX NEPEeXOaHbIX NpoLeccax Anst 3Toro Heobxoanmo, YTobbl ToUka U3rnba KpMBOK Ha-
cbileHus npeobpasoBaTens 6bina Beiwwe no kpaviHe Mepe 200 % HOMUHANbLHOTO HaNPSKEHUS.

YacToTHasa xapaktepucTmka GoMbLINHCTBA M3MEpPUTENbHbIX Npeobpa3oBaTenet HaNPsXKEHUSA 3aBUCUT OT MX Tuna
N NPUNOXEHHOM Harpy3sku. Mpu Harpy3ske ¢ 60MbLWMM NOMHBIM COMPOTMBIIEHMEM XapakKTePUCTMKA 0ObIYHO Npuemnema no
KpanHen mepe A0 2 k'L, HO MOXET ObITb 1 XyXe.

EmKkoCTHblE TpaHcdopMaTopbl HanMpsbkeHWs 0OblYHO He obecneyrBaloT TOYHOM Nepefadn BblCOKOYACTOTHBIX CO-
CTaBMSIOLLNX.

[nsi BEICOKOYACTOTHbLIX U3MEPEHUI NEPEXOAHbIX MPOLIECCOB HEOOXOAMMO MPUMEHSATH EMKOCTHbIE UMW YUCTO pe-
31UCTVBHbIE Aenutenu HanpshkeHns. CneumanbHble eMKOCTHblE Aenutenu MoryT obecneqmTb BbINONHEHUE U3MEPEHWUN,
TpeObyloLmx TOYHOW naeHTuduKaLuum nepexofHbiX NpoLeccoB B nornoce no kpanHen mepe 4o 1 My,

Mpeobpa3oBaTenu Toka

Y4nTbIBas, YTO TOK B pacrnpenenmTenbHON aNeKTPUYECKON CETU N3MEHSIETCA Yalle 1 ¢ BonbLuen aMnNnuTygon, Yem
HanpshkeHue, BbIOOp noaxoasiLero npeobpasoBartens Toka npeacTtaBngaeT cobon 6onee TpyaHyto 3agady, Yem BbIOOp npe-
obpasoBarens HanpsKeHusl.

CTtaHgapTHble u3amepuTtenbHble NpeobpasoBaTeny Toka NoaxoasT ANs U3MepPEeHuin B nonoce Yactot o 2 Ky (da-
30Bble OLWNOKM MOryT BbiTb CYLLECTBEHHBIMU M HWXKE 3TOro npegena). [ina 6onee BbICOKMX YACTOT crneayeT NpUMEHsATb
npeobpa3soBateny Toka OKOHHOrO Tuna ¢ GOMbLIMM OTHOLLEHMEM BUTKOB (TOpOMAarbHbIE, C Ppa3beEMHbIM CEPAEYHUKOM,
OOHOCTEPXKHEBbBIE TPAHCOPMAaTOPbl U TOKOBbIE KIELLM).

JononHUTenbHbIMK XenaTenbHbIMU XapakTepucTMkamu anga npeobpasoBartenein Toka siBNsTCA:

- 6onblUOe OTHOLLEeHNe BUTKOB, Hanpumep 2000:5;

- MEHee 4YeM NsATb BUTKOB B MEPBUYHON OOMOTKE;

- Manbli OCTaToOuHbIV NOTOK, Hanpumep 10 % ypoBHSA HaCbILLEHUS CEPAEYHUKA;

- Gonbluas nnowaab Ce4EHUs CepaeYHKa;

- MVHUMarnbHbIE 3Ha4YEeHNs1 COMPOTUBIIEHNS BTOPUYHON OOMOTKM U MarHUTHOIO paccesHus.

Mpu ncnonb3oBaHun NpeobpasoBaTenen Toka ANa N3MepeHnsi MePEXOLHbIX NPOLECCOB BaXHbI Ba KMOYEBbIX Na-
pameTpa, KoTopble crneayeT yuuTbiBaTb: NPOMU3BEAeHNe ToKa Ha Bpems It . 1 BpeMsl HapacTaHus/cnaaa umnynbsca. Tu-
NMYHbIE 3HaYeHWsA BpeMeHn HapacTaHus umnynsca (10—90) % Haxogatces B npegenax oT 2 go 200 He. TunuyHble 3Hadve-
HUS BpeMeHu cnaga Haxoaatcs B npegenax ot 0,1 %/mkc po 0,5 %/mkc.

MpumeyaHne — WM3MepeHUst BbICOKOYACTOTHBIX HaMpPsXKEHUIA U NEPEXOAHbIX MPOLLECCOB HaMpPSKEHUS B BbICO-
KOBOSLTHBIX CUCTEMaX MOTyT BbITb NMPOBeAeHbI C UCMONb30BaHMEM EMKOCTHbIX BbIBOAOB, MMEILLIMXCA B Npeobpasosarte-
NAX TOKa U n3onaTopax TpaHcopMaTopoB.

A.4 MNepexoaHble npoLecchl HANPSXXEeHUs1 U TOKa

A.4.1 O6wume nonoxeHus

[aHHbI pasgen pacnpoCTpaHAETCA NPeXae BCEro Ha nepexoHble NPOLIECChl B HAU3KOBOSBTHBIX CUCTEMAX 3MNEKTPO-
CHabeHns 1 He pacrnpoCTpaHsIeTCs Ha NepexoaHble NPOLECChl B KOMMYTALIMOHHbBIX YCTPOMUCTBaX C ra3oBOM M3onsumnen
U BbICOKOBOJLTHLIX cucTemax. NepexodHble Npouecchl MOryT MMETb MECTO B JOObLIX SNEKTPUYECKMX CETAX NepemMeH-
HOro Toka. TpagULUOHHO NX XapaKTepU3yHT KaK «NepexodHble HanpsbkeHUsi», XOTS BO MHOMMX Cryvasx NepexoaHbIn npo-
Liecc Toka MOXeT bbITb 6onee BaxHbIM. BaxkHoe 3HaueHne nMetoT obHapyXeHune, knaccudmkaums n onpeaeneHe xapak-
TEPUCTUK NEPEXOOHbLIX NPOLIECCOB HaMPSKEHWSI.

A.4.2 TepMuHbI U onpeaeneHna

A.4.2.1 nepexoaHbIn npouecc: ABneHne NnNu BenuumnHa, N3MeHsiWwmnecs Mmexay ABymMs cocegHMMun ctaum-
OHapHbIMW COCTOSIHUSIMM 32 MHTEpBan BPEMEHU, KOPOTKUA MO CPaBHEHUIO C MOJSIHOM paccMaTpuBaeMoW LUKanon
BPEMEHMU.

A.4.2.2 cKkayoK HanpsikeHUs, UMNYfbCHOe NepeHanpsxeHue: BonHa HanpspkeHWs nepexo4Horo npolecca, pac-
NPOCTPaHALWANACs BAOMAb JIMHAM UIN LEMNW U XapakTepuayroLwascs ObICTPbIM HapacTaHUEM U MeOJIEHHbIM CHUKEHUEM
HanpsKeHus!.
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A.4.3 YacToTHble 1 aMNNUTYAHbIE XapaKTePUCTUKN NepeXoAHbIX NPOLIECCOB B IEKTPUYECKUX CeTAX nepe-
MEHHOro Toka

[MepexogHble Npouecchl B AMEKTPUYECKMX CETAX MEPEMEHHOr0 TOKa XapakTepu3ylTCs LUMPOKUM pasHoobpasmem
dopm curHana, amnnuTya u anutensHocTen. OnucaTtb AaHHbIE NPOLECChl NPOCTbIM HABOPOM NapameTpoB A4OCTAaTOYHO
CIOXHO, HO OCLMNNOrpamMmMbl NMO3BOMSAIOT OTHECTU 3TW NepPexofHble MPOLECChl K HECKOMbKUM TUMUYHBIM hopMam curHa-
NOB, UCMOMb3yeMbIX B KaYecTBe WCMNbITaTeNMbHbIX CUFHAMNOB NPU UCNbITAHWAX TEXHUYECKMX CPEeACTB Ha YCTOMYMBOCTbL K
NMNYNbCHLIM KOHAYKTMBHBIM MOMEXaM.

CnekTpbl HECKONBbKMX MPeACcTaBUTENbHBIX UCTbITATENbHBLIX CUTHAMNOB NPUBEAEHbI Ha PUCYHKe A.1.

CneKkTpbl, puBeAeHHbIe Ha pucyHke A.1, MoryT ObITb NnonesHbl Npu paspaboTke anroputMoB NpeobpasoBaHns aHa-
NOroBbIX CMrHanoB B Lndposyto dopmy 1 06paboTkm AaHHbIX.
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1 — vucnbiTatenbHbli curian 10 Mke (AnutensHocTb poHTa)/1000 MKC (ANUTENBHOCTL UMMYNbLCA); 2 — MUKPOCEKyHOHasi
umnynbcHasi nomexa 6onbwol 3Hepa2uu (umnynbc HanpsixeHus 1/50 Mkc); 3 — MUkpoceKkyHOHasi uMnynbLCHasi nomMexa
6onbwoli aHepauu (umnysnbc moka 6,4/16 mkc); 4 — oOuHo4YHasi Konne6bamesibHasi 3amyxaroujasi romexa ¢ Yacmomolu
kosiebaHuli 100 kI'y; 5 — nayku HaHOCeKYHOHbIX UMIMYJIbCHbIX nomex 5/50 HC

PVICyHOK A1 — CI'IeKTp TUNNYHBbIX UCNbITATENbHbIX CUTHaNoB, NpeacTaBnArLNX NepexogHble npouecchl

CnekTpbl UCMbITaTENbHBIX CUTHANOB, COOTBETCTBYOLLUX NEPEXOAHBLIM MPOLECCAM HanpshKeHUsa U ToKa B 3MNeKTpu-
YEeCKMX CeTAX NepeMeHHOro Toka, cogeparT 4YacToThbl B nonoce npubnuautensHo Ao 10 My (anutensHocTb Ao 200 MKC).
CneKkTpbl NepexogHbIX NPoLEeccoB ¢ GonbWUMKM aMnNnNuTygamMm cogepxat Yactotbl Ao 1 My (anMTenbHoCTb 0 2 Mc).
B Touke NoaKntoHeHMs1 KOHEYHOTO MONb30BATENS K ANEKTPUYECKON CETU aMNMTyAbl NEPEXOAHbIX MPOLIECCOB HanpshKeHUs
MoryT 6biTb A0 6 KB, Toka go 5 KA.

YacTtoTa onpoca npv aHanoro-uMgpoBom npeobpasoBaHum AomkHa ObiTb NO KpavHen mepe B ABa pasa bonblie
MaKCUManbHOM YacTOTbl CNEKTPA NEPEXOAHbIX MPOLECCOB HaNpsXXeHMs 1 Toka. MakcumanbHas YyacToTa crnekTpa onpege-
NseT TaKkKe XapakTepucTUKU OUNbLTpa, UCKIIYaoLLEro HarnoxeHne CnekTpoB Npu ANCKPETHOM npeobpasosaHum dypbe.
CBepeHusi, oTHocsILLMECS K M3MepeHMsIM NepexodHbIX NPoLeccoB, NpuBeaeHbl Takke B A.2.4.

A.4.4 MeToabl OGHapyXeHUA NepexoQHOro npouecca u MecTo U3MepeHun

PesynbraThl M3MepeHns NnapamMeTpoB NePEXOQHOro NpoLecca 3aBUCAT OT NPUPOAbLI NEPEXOAHOrO npoLecca u ycta-
HOBJIEHHbIX XapaKTepUCTUK U cnocoboB npumeHeHns CU. Ecnu rmaBHbIM BONPOCOM ABSieTCs obecneyeHre nsonaumm, 1o
N3MepeHUs NepexodHbIX NpoLeccoB 06bIYHO NPOBOAAT Mexay dasHbIM MPOBOAOM M 3emnen. Ecnv rmasBHbIM BOMPOCOM
SIBMNSIETCA UCKITOYEHNEe BO3MOXHOro nospexaeHns CU, To uamepeHus nepexoaHbiX NpoLeccoB 06bIMHO NPOBOAAT MeXAY
chasHbIMU NpoBOAAMU UNMU MeXAY hasHbIM U HEATPanbHbLIM NPOBOAAMW.

HekoTopble 13 MeTogoB 06HapYXeHUs1 TepexXoaHbIX MPOLECCOB U Npumepb! NpuMmeHeHnss CU:

- METOA CPaBHEHWs, OCHOBaHHbIA Ha MpeBbIlEHUN (PUKCUPOBAHHOIO abCOMTHOMO NMOPOroBOro 3Ha4YeHus, ycTa-
HOBJIEHHOTO, HAaNpMMep, OrPaHUYMUTENSIMU UMMYIBCHBIX NepPeHanpPsXKeHWN, YyBCTBUTENBHBIMU K BXOLHOMY HaMNpPSKEHWHO;
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- MeToa ormbatoLlen, NogobHbIM MeTOay CPaBHEHMUS, HO C UCKMIOYEHMEM OCHOBHOW COCTaBNSOLLEN nepea aHanm-
30M, MPUMEHUMBIN, HaNpUMep, Ans NepexoaHbIX NPOLECCOoB, 06YCNOBNEHHbIX EMKOCTHOWN CBA3bIO;

- METO/ CKONb3HALWEro OkHa, Npy KOTOPOM MIHOBEHHbIE 3HAYEHMS CPABHMBAKOT C COOTBETCTBYHOLUMMMW 3HAYEHNSMU
npeablayLiero nepnuoaa, NPUMEHNMbIA, HanpuMep, Ans HU3KOYaCTOTHBIX NEPEXOAHbIX KOMMYTaLUMOHHBLIX MPOLLECCOB, CBS-
3aHHbIX ¢ 6aTapesMu KOHAEHCATOPOB, MPUMEHSIEMbIMW ANS1 KOPPEKLMU KO3 DULMEHTA MOLLHOCTY;

- MeToq, n3aMepeHus dv/dt, OCHOBaHHbIN Ha NPEBbLILLEHNM TEKYLLUMM 3HavYeHnem dv/dt abcontoTHOro MOPOroBoro 3Ha-
YeHUS, YTO BbI3bIBAET, HANpumep, owmMboYHble cpabaTbiBaHWs B CXEMaX CUINOBOM 3NIEKTPOHMKN UMW HEMWHENHbIE NpoLec-
Cbl B 0OOMOTKax MHAYKTOPOB;

- MeToA U3MepeHUs CPefHEKBagpPaTUYECKOro 3Ha4YeHUs, OCHOBAHHbLIM Ha MCMOMb30BaHWM BbICOKOW YacTOTbl OT-
CYETOB, BbIYMCIIEHNN CPEOHEKBaApPaTMYECKOro 3Ha4YeHNa Ans MHTepBanoB BPEMEHN MHOMO MEHbLUE nepnoga OCHOBHON
4acToTbl, U CpaBHEHWM NOMYYEHHOrO pe3yrnbraTta C MOPOroBbiM 3HAYEHNEM. [JaHHbI MeTO4 NPUMEHUM, HaNpPUMep, Koraa
JanbHenLlIne BbIMUCIIEHUST UCMOMNb3YHOT A4S pacyeTa SHeprM B YCTPOMUCTBAX 3aLlUTbl OT MMMYIbCHBIX NepeHanpsiKeHuit
UNn HaKoMMeHWs 3apsifoB.;

- Apyrue meTofbl, OCHOBaHHbIE Ha NpeACTaBNeHNW CMrHana B 4YacToTHOM obracTu (GQUckpeTHoe unu ObicTpoe npe-
obpasoBaHue Pypbe, BenMBneT-aHanM3 u T. A.).

A.4.5 MeToabl knaccucmukaumm n napameTpbl

MepexoaHblIi NpoLecc, 06HapyXeHHbI MeTofamu, ykazaHHbIMK B A.3.3, cnegyeT knaccudumymnposaTtb. Hekotopble
KnaccudurKauMoHHbIE NapamMeTpbl MEPEXOAHbIX NPOLECCOB BKIOYAOT B ce0s:

- MMKOBOE 3HAa4YeHne HanpsKeHnst n/mnu Toka (crnegyert y4nTbiBaTh, YTO Ha MMKOBOE 3HAYEHUE BMUSIET TaKKe UHTEP-
Ban naMepeHusi);

- MPEBbILIEHNE HANPSHKEHNS;

- CKOPOCTb BO3pacTaHMsA HanpshkeHus unu Toka (dv/dt nnu dildt);

- 4YaCTOTHbIE XapaKTEPUCTUKMK;

- ANUTENbHOCTL MNpouecca (cnegyeT yyYnuTbiBaTb TPYOHOCTb ONpeaeneHns AnuTenbHOCTN M3-3a AeMndupoBaHus,
HenpaBWIbLHOCTN (POPMbI CUrHana u T. A.);

- KOadhpuuneHT gemMndunpoBaHus;

- YacToTa BO3HUKHOBEHUS;

- 3HEPrmsa 1 MOLLHOCTb (NEPEXOLHOro NpoLecca B CUCTEME SMEKTPOCHAOXKEHUS Unn nepegaHHoro U3 CUCTEMBI);

- NOBTOPSIEMOCTb [MepunoanYeCKME NepexoaHble NpoLecchl (B BUAE MMMYNbCOB B KAXXO0M NEPUOAE) UMW OOUHOYHbIE
(Henpepnckasyemble)].

Yka3aHHble Bbille napameTpbl LienecoobpasHo NpMMEHsiTb Npu pa3paboTke cucTeMbl Knaccudukaumm, no3Bons-
IoLer CTaTUCTUYECKN onucaTb nepexofHblie npouecchl. C Apyrovi CTOPOHbI, HECKOMNBKO M3 3TMX TPYOHO onpeaensembix
napameTpoB MOryT 6bITb rpadmyeckn NpeacTaBneHbl HA OAHOW OCLUNorpaMme, YTo BaXKHO, HanpvuMmep, Npy Novcke He-
MCNpaBHOCTEMN.

A.4.6 BnusiHne ycTpoMCTB 3alMTbl OT UMNYJbCHbLIX MepeHanpsikeHMn Ha u3MepeHve napameTpoB nepe-
XOAHbIX NPOLEeCcCoB

YcTporicTBa 3awwuUTbl OT UMMYMbCHBIX NEepeHanpsXXeHWn NpeacTaBnsaoT cobo LWYHTUPYHOLWME 3NEMEHThI, MPOBO-
OSLme TOK Npuv NPEBbILLEHMN NOPOroBOro HanMpsbkeHus. [aHHble yCTponcTBa OObIMHO MCNOMb3YHOT ANS OrpaHUYeHUst M-
NyNbCHBIX NepeHanpsXXeHn (CKadykoB HanpskeHns). OHM LWIMPOKO NPYMEHSIIOTCA B CETEBbIX (PUMNBTPax M YacTo BXOAST B
COCTaB TakuX YyBCTBUTENbHbLIX ANEKTPOHHBLIX YCTPONCTB, Kak NepCoHarbHble KOMMbIOTEPHI.

MockonbKy BCe YCTpOWCTBa 3allMTbl OT UMMYIbCHbIX MEPEHanpPsKeHU B 3MEeKTPUYECKON ceTn haKkTU4ecku
COe[MHEeHbl NapannenbHo, TO YCTPONCTBO 3aluTbl C Hambonee HU3KMM NOPOroBbIM HanpshXkeHus OyaeT (B npegenax
€ro BO3MOXXHOCTEN) OrpaHN4MBaTh BCE NEPEXOOHbIE HAMPSKEHUS U LUYHTUPOBAaTh BONbLUYHO YacTb TOKOB NEPEXOAHbIX
npoLeccoB, BO34eNCTBYOLWMX Ha obopygoBaHme. CrieqoBaTenbHO, M3MEpPEeHNe NepexodHblX HaMpPsXKeHUA Ha MHOTUX
obbekTax (oucHble nomelleHns, nabopaTopmm, NPOMbILLIEHHbIE NPEANPUATUA U T. 4.) MOXET NPUBECTU K HETOY-
HOMY pesynbTaTy, T. K. 6yAeT NpocTo M3MepeHO NOPOroBoe HanpsiKeHne OAHOro M3 paspsagHUKoB. o 3Ton NpuynHe
NnepexoaHbIii TOK YacTo ABMAETCS Ny4dlle Mepo OLEHKM MHTEHCMBHOCTW NePEeXoaHbIX NPOLIECCOB, YEM NepPexoaHoe
HanpskeHue.

A.5 BbicTpble N3MeHEeHUs1 HanpPsXKeHUA

BbicTpoe M3MeHeHWe HanpsikeHWs NpeacTaensieT cobon peskuin nepexon CpedHEeKBaapaTUHECcKoro 3HauYeHUst Ha-
NPsXKEeHUs1 OT OAHOMO YCTaHOBUBLLErOCS 3HAYEHWS K APYTOMY.

0ns namepeHus BbICTPbIX M3MEHEHWUIA HANPSKEHWS AOMKHbI BbITb OnpefeneHbl NOPOroBble 3HaYeHUS AN KaXaoro
U3 crnegyoLmx napaMmeTpoB: MUHUMAIIBHON CKOPOCTU U3MEHEHUST HANPSXKEHWS, MUHUMATbHBIX ONIUTENbHOCTEN YCTaHo-
BMBLUMXCSI 3HAYEHWI HANPSHKEHUS,, MUHUMATbHOW Pa3HOCTU HaMNPSKEHUIA MeXAY ABYMS YCTaHOBUBLUMMWUCS 3HAYEHUSIMU U
NOCTOSIHCTBA YCTaHOBMBLUMXCS 3HAYEHWUI HaMPSKEHNS.

3HaueHue HanpsikeHus Npu BbICTPOM M3MEHEHWUWN HaNPSKEHUS HE AOMKHO NPEBbILATL NOPOroBbIX 3HAYEHWI MPO-
Bana HanpspkKeHust Wunu nepeHanpsikeHnsl, UHa4e M3MEHEHWE HanpskeHust ByaeT MHTEPNPETUPOBaHO Kak npoBasn unm
nepeHanpsbkeHuve.

XapakTepHbIM napameTpoM BbICTPOro M3MEHEHWs! HanpPsKEHN SBMSIETCS Pa3HOCTb MeXAy YCTaHOBUBLUMMCS 3Ha-
YeHMEM HanpsikeHWsl, OCTUrHYTbIM Nocrne GbICTPOro N3MEHEHUS!, U UICXOAHBIM YCTAHOBUBLLUMCSI 3HAYEHNEM.
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A.6 Tok

A.6.1 O6wue nonoxeHus

MpumeHuTensHo k KO namepeHns Toka AONOMHAT U3MEPEHNSA Hanps>KeHUs, 0COBEHHO ecnn HeobxoanMo onpeae-
NUTb NPUYMHBI TaKUX CODBLITUI, KaKk M3MEHEHME 3HAYEHUS HANPSPKEHUS, MPOBas HanpsKeHUsi, NpepbiBaHNE HanpsXKeHNUst
UNM HECUMMETPUS.

dopma KonebaHuii Toka MOXET MOMOYb OTOXAECTBUTH 3anMcaHHOEe COObITUE C KOHKPETHBbIM TEXHUYECKUM Cpea-
CTBOM U €ro pyHKLMOHMPOBaHUEM, HaMpUMep 3anyckoM ABUratensi, BKIOYeHneM TpaHchopmMaTopa Unn nogkmoyeHnem
KoHAeHcaTopa.

[apMOHVKN 1 UHTEPrapMOHUKM TOKa, CBA3AHHbIE C rAPMOHMKAMWU U UHTEPrapMOHUKAMW HaNpsKeHWs1, MOryT ObITb
nonesHbIMU Ansi ONpeaeneHnst XxapakTepucTuK Harpy3ku, NOAKMHHYEHHOM K CETU.

CnepyeT y4ecTb, YTO M3MepUTENbHble Mpeobpa3oBaTenu B HACTOSALLEM NPUIOXEHUN HE paccMaTpUBatOTCS.

A.6.2 TepmuH n onpepenexHve

CpenHeKBanpa'[quCKoe nonynepuopHoe 3Ha4YeHue Toka lha,fcyc,e ms - CPEAHEKBaapaTMYecKoe 3Ha4eH e Toka,
N3MepeHHOe 3a Kaxablvi Norynepuog.

A.6.3 Cuna Toka

A.6.3.1 iamepeHune

O6nacTb U3BMeHeHUs CpefHEKBAAPATUYECKUX 3HAYEHUIA U3MEPSIEMOIO TOKa AOIMKHA COOTBETCTBOBATb MOMHOM LUKa-
ne CU, B TOM uncne npu MakcumanbHOM 3Ha4YeHun koadbduumeHTa opmebl.

M punmedyaHne — B OLUEHKY CuInbl TOKa BKIHOYaT rapMOHUKU, MHTEPrapMoOHUKKA 1 nNynbCcauun npun nepegade
CUrHarnos.

Knacc A

MamepeHns cpegHekBagpaTM4eCcKoro 3Ha4eHns Toka NPOBOAAT Ha MHTepBane BpemeHu namepenns 10 neproaos
ansa cuctem anektTpocHabxeHusa yactoton 50 'y unm 12 nepmnogoB — ansa cuctem yactoton 60 'y. MHTepBanbl BpemeHn
10/12 nepuopoB AOMKHLI CnefoBaTh APYr 3a Apyrom 6e3 nepekpbITus.

Knaccbl Sn B

Mcnonb3yembli MHTEpPBaN BPEMEHN N3MEPEHNIA yCTaHaBNMBaAET nsrotosmtens CU.

A.6.3.2 HeonpeneneHHOCTb U3MepeHUi

Knacc A

HeonpeaeneHHocTb namepeHuin Al B obrnactu 3Ha4eHUn BAMSIIOWMX BEMUYUH, YCTAaHOBMEHHOM B 6.1, He AOmMKHa
npesbiwatb + 0,1 % oT 3HayeHus nonHow wkansl CA.

Knacc S

HeonpeneneHHocTb namepeHuin Al B obnactv 3Ha4yeHuin BNUSIIOLLMX BEMNUYMH B COOTBETCTBUM C 6.1 ycTaHaBnNnBaeTt
nsrotoButens CU. Bo Bcex crnyvasx HeonpeaeneHHoCTb uaMepeHun Al He formkHa npesbiwaTthb + 1,0 % OT 3Ha4eHus non-
Hon wkanbl CU.

Knacc B

HeonpegeneHHocTb n3amepeHnn Al B 06nactv 3Ha4eHNN BAMSIIOLLMX BEMNIMYMH B COOTBETCTBUM C 6.1 yCTaHaBnMBaeT n3ro-
TosuTens CW. Bo Bcex cnyvasx HeonpeaeneHHOCTb namepeHui Al He gomkHa npesbiwarsb +2,0 % 3HaveHus nonHom wkansl CU.

A.6.3.3 O6beanHeHne 1 oueHKa pesynsLTaToB U3MEepeHUN

B cuctemax anekTpocHabXeHnsa nepeMeHHOro ogHogasHoro Toka BO3MOXHO M3MEPEHNe eQUHCTBEHHOMO cpeaHe-
KBaZpaTu4ecKoro 3HayeHus Toka. [Ins TpexnpoBOAHbIX CUCTEM ANeKTPOocHabXeHns Tpexdas3Horo Toka BO3MOXHbI U3Me-
peHust Tpex cpegHeKBaapaTUYECKnX 3HaYEHUN ToKa; AN YeTbIPEXNPOBOAHbBIX CUCTEM 3NEKTPOCHabXeHWs, Kak npaBuIio,
BO3MOXHbl M3MEPEHUS YeTbipexX CpeAHEeKBafpaTUYecKMX 3HaYeHu Toka. [JononHUTENbHO MOXET ObiTb M3MEPEH TOK B
3a3eMnsoLLLEM NPOBOAE.

Knacc A

Mcnonb3yoT o0beanHeHHbIE UHTEpBanbl u3mMepeHuii no 4.4 n 4.5. Kpome Toro, ans crnaxvBaHusi pe3ynbTaToB
N3MepEeHUn MOryT GbITb UCMONBb30BaHblI JOMOMHUTENbHbIE MeToabl 06beauHeHNs, Hanpumep UMPOBON UNBTP HU3KNX
yacToT, kak yctaHoBneHo B FOCT 30804.4.7—2013 (nyHkT 5.5.1).

Ecnn cpegHekBagpaTtnyeckoe 3HavyeHve Toka, M3amepeHHoe Ha nobom 3 nHtepsanos Bpemenn 10/12 neproaos,
npeBbILAeT yCTaHOBMNEHHOE 3HadveHne nonHon wkansl CU, To 3HaveHne Toka Ha gaHHoM mHTepsane 10/12 nepuopos
OOIMKHO GbITb MapKMPOBaHO.

KnaccbiBu S

Mcnonb3yemblii MHTEPBaN BpeMEHM N3MepeHUid ycTaHaBnuBaeT nsrotosutens CU.

A.6.4 MNyckoBon TOK

A.6.4.1 NamepeHune

Knacc A

CumTaloT, 4TO NMYCKOBOWN TOK HAYNHAETCA, KOrAa CPeAHEKBAAPATMHECKOE MOMNYNepUoaHOE 3HaYeHNe ToKa Iy, i cycle rms
BO3pacTaeT BhbiLLEe MOPOroBOro 3Ha4eHUs NyCKOBOrO TOKa 1 3aKaH4YMBAETCH, Koraa 3HavyeHne Iha,fcyc,e rms PABHO UINU HWXKe
MOPOroBOro 3Ha4YeHMs MNyCKOBOIO TOKa MUHYC 2 % 3Ha4YeHUs HOMUHarbHOIO TOKa.

Mpu n3amepeHnsax onpeaensitoT 3HaYeHUs lha,fcyc,e ms - BCE HTEpBasibl BOeMEHN ANUTENbHOCTLIO OOMH Nonynepuos
OOMKHbI 6bITb CMEXHBIMU U HE NePeKpPbIBaTLCA.
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MpumeyvyaHus

1 O6bIYHO NOpOroBoe 3HaveHue BbiIoMpatoT 6onee 120 % 3Ha4YeHUA HOMUHANBHOIO TOKa.

2 [Ins NoNHOro NOHMMaHWA SABMEHWI, CBSA3aHHbIX C MYCKOBbIMW TOKaMU1, PEKOMEHAYETCS MOMNyYnTb OCUMUNNOrpaMmbl
BCEX TOKOB N HanpshKeHWU, OTHOCSLLMXCS K MyCKOBOMY TOKY (cM. A.7.2).

Knaccbi Su B

[MpoBoaaT nsamepeHusa cpegHekBagpaTUHECKoro 3Ha4eHUs Toka 3a KOPOTKUIN MHTepBar BpEMEHU U3MepeHus, ycta-
HaBnvBaemsbl nsrotosutenem CU.

A.6.4.2 OueHka pe3ynbTaToB U3MEPEHUN

Knacc A

[MyckoBOW TOK MOXET XapakTepn3oBaTbCs CriegyoLwyMy napameTpamu:

- ANUTENBHOCTBLIO MYCKOBOIO TOKa (MHTEPBarioM BpeMeH Mexay HavaroM 1 KOHLIOM MyCKOBOrO ToKa);

- MaKcUMarnbHbIM 3HaYeHNEM Ih‘.j,,fcyc,e rms » VSMEPEHHbBIM MPU MYCKOBOM TOKE;

- KBadpaTHbIM KOPHEM 13 CpeaHero apudMeTYecKoro 3Ha4eHns KBaapaToB pesynsTaTtoB 3MepeHun Iy cycle rms
3a BpeMs eNCTBMSA MYyCKOBOro TOKa.

Knaccbi Su B

TpeboBaHus B HacTosLLEM CTaHOAPTE HE YCTAHOBIEHbI.

A.6.4.3 HeonpeneneHHOCTb M3aMepeHuin

Knacc A

HeonpeneneHHoCTb M3MepeHuii Al B 061acTy 3HaYeHUI BUSIOLLMX BENUYUNH, YCTaHOBMEHHbIX B 6.1, He JormkHa
npesbiwatb + 0,5 % OT M3mMepeHHoro 3Ha4YeHnsi. HeonpeaeneHHOCTb M3MepPEHWS ONUTENBHOCTU TOKa paBHa OgHOMY Mory-
nepwogy.

Knaccbl S B

Marotosutens CU yctaHaBnueaert:

- HeonpeaeneHHOCTb U3MepeHnii Al B yCnOBUSIX BUSAIOLWNX BENUYMH B COOTBETCTBUM C 6.1;

- AnanasoH U3MeHeHUs Toka.

Bo Bcex cnyvasix HeonpeaeneHHOCTb n3MepeHuii Al He JOMmKHa NpeBbIwaTh + 5 % OT 3MepeHHOro 3HavyeHus. U3-
2omoeumens CU ycmaHaenueaem memod pacyema HeonpeoesieHHOCMU U3MepeHuU.

A.6.5 MapmMoHUuKM TOKa

Knacc A

M3amepeHne rapmMoHUK ToKa Ans uenen Hactoswero ctangapta nposogat no NOCT 30804.4.7. iamepeHust npoBo-
[OST Ha OCHOBHBbIX MHTepBanax BpeMeHu (10/12 neproaoB) 6e3 NpomMexXyTKoB Mexay nHTepeanamu. B kayectse pesynbra-
TOB M3MEPEHUIA HA OCHOBHbIX MHTEpPBanax BpeMeHu A0MKHbI OblTb rapMOHUYECKue noarpynnbl Isg,h no MOCT 30804.4.7.

O6bearHeHHbIe NHTepBarbl BpEMEHW NPUMEHSIIOT B COOTBETCTBUM C 4.4 1 4.5.

PesynbraThl M3amepeHus rapMoHUYECKUX Nogrpynmn lsg,h Ha nHTepeane Bpemexun 10/12 nepnoaoB MapkupytoT, ecnm B
TeYeHue 3TOro MHTepBana BpeMeHu NPOUCXOAMT NPOBan HaNpPsHKeHUs, N nepeHanpsbkeHne (cMm. 5.4), unu npepoisaHne
HanpsbkeHus (cMm. 5.5).

Knaccbi Su B

MeToapbl M3amepeHus 1 anroputm obbeauHeHNs pe3ynbTaToB U3MEPEHUI yCTaHaBnmnBaeT uarotosuTens CA.

A.6.6 MHTeprapmoHuKu Toka

Knacc A

MamepeHne nHTeprapMoHMK rapMOHUK TOKa AN Lenen HacToswwero ctaHaapTa nposogat no MOCT 30804.4.7. Us-
MepEeHNs NPOBOAST HA OCHOBHbIX MHTepBanax BpeMeHu (10/12 nepuonos) 6e3 npoMexyTkoB Mexay nHTepsanamu. B ka-
YecTBe pe3yrnbTaTtoB N3MEPEHU Ha OCHOBHBIX MHTEpBanax BpEMEHU OOMKHbI OblTb LEHTPUPOBAHHLIE MHTEPrapMOHUYe-
ckvie noArpynnbl /i, , no FOCT 30804.4.7.

O6beavHeHHbIe NHTepBarbl BpEMEHW NPUMEHSIIOT B COOTBETCTBUM C 4.4 1 4.5.

Pesynbrathl nsMepeHnsa HTeprapMoOHNUYECKUX LIEHTPUPOBaHHBLIX Noarpynn I,-sg’h Ha nHTepsane spemexun 10/12 ne-
pVOOOB MapKMpPYIOT, ECMM B TEYEHME 3TOr0 MHTEpPBarna BpeMeHN NPOUCXOANT NPOoBan HaNPSHKEHWS, NN NepeHanpskeHne
(cm. 5.4), nnu npepbiBaHue HanpsbkeHns (cm. 5.5).

Knaccbi Su B

MeToapbl M3amepeHus 1 anroputm obbeanHeHNs pe3ynbTaToB U3MEPEHWI yCTaHaBnmnBaeT uarotosuTens CA.

A.7 XapakTepucTUKM npoBana HanpsikeHus

A.7.1 OcHOBHbIle NONoXeHus

MpoBarnbl HanpsPKeHUs ABNSAKTCA PAcnpPOCTPaHEHHbIMU COObITUSIMK HapyweHus KO. B HopMaTMBHOM 4acTu Ha-
CTOSILLEro cTaHAapTa NpoBarbl HANPSHKEHUS XapaKTepusyTcs ABYMS napameTrpamMu: ry»OouHOM 1 ONUTENbHOCTLIO. OTn
napamMeTpbl NonyyatT M3MepeHMeM CpeaHEKBaAPaTUYECKOro 3Ha4eHMs HanpsXxeHns, 0OHOBNAEMOro Ans KaXaoro nomny-
nepvoga.

OpaHako npoBanbl HaNpsKeHUs1 PEAKO MMEIDT NPSMOYTronbHY hopMy, TO ecTb rMyGuHa npoBana 4acTo MeHsIETCs B
TeYeHue ero AfIMTENbLHOCTU U OrpaHnyYeHe napaMmeTpoB TONbKO ryOUHONM U ANUTENBbHOCTBI0 MOXET AaTb HE4OCTATOYHO
00beKTUBHYO MHGOpMaumo. Hanprumep, npu npoBane HanpsbkeHWst BO BpeMS nycka ABUraTens Unv BKITHOYEHUU TpaHc-
dhopmartopa CyLLeCTBYET NaBHbIA Nepexos Mexay NpoBarioM HanpsbkeHUs1 U HOPMarbHbBIM COCTOSIHUEM.
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B koHe4HOM cueTe Hanbonbluee KONMYeCTBO HOPMaLMK COAEPXKUTCA B hopmMax curHana, 3aperMcTpupoBaHHbIX
BO Bpemsi nposana HanpsxeHus. OgHako Habop xapakTepucTuK NpoBarna HanpsXKeHUst ABNSeTCa Morne3HbIM crnocobom
CoKpalleHns o6bema AaHHbIX, MHTeprnpeTaumm u knaccudukauum cobbiTuin HapyLeHust K3.

MHorokpaTHble npoBarsbl MOryT NPOU30NTH, HanNpUMep, NpU Hey4aBLUENCS NOMNbITKE MOBTOPHOIO BKITHOYEHMWS CEKLIMU
nocrne KoOpoTKoro 3ambikaHus. CobbIThs, KOTOpblE NPOMCXOASAT NPUBNU3NTENBHO B OOHO U TO Xe BPeMs, MOryT ObiTb npu-
HSITbl 32 €ANHCTBEHHOE COObITHE.

[MoaToMy B 3aBMCUMOCTM OT LieN U3MEPEHNsI B OOMOMHEHWE K rMyOuHe 1 AnNUTENbHOCTY MpoBana HarnpsXeHus
MOryT GbITb PACCMOTPEHbI APYTe XapaKTePUCTUKN.

A.7.2 BbicTpo OGHOBNsiIeMble cpeaHeKBaApaTU4YecKue s3HaueHun

Bo Bpems npoBana HanpspkeHUst MOXeT ObITb NONe3HbIM BbIYUCTSATE OAHOMEPUOAHbIE CpeaHEKBaapaTNYeckue 3Ha-
YeHus, OOHOBNAEMbIE Yalle, YeM Kaxkabli nonynepunog (Kak onpeaeneHo B HOPMaTMBHOM YacTy HACTOALEro ctaHaapTa).
Hanpumep, MoxeT 6bITb NonesHelM 06HOBMATL OQHONEPUOAHOE CpedHeKBaapaTUYeckoe 3HavyeHne 128 pa3 B TeYeHue
nepuopa. ATOT noaxon No3sonsieT 6onee TOYHO MOEHTUDULMPOBATL HaYano U KOHeL, MpoBana HanpsKeHWsi, UCMonb3ys
TONBbKO MOPOroBble 3HayeHusi. K HegocTaTkam 3TOro nogxona OTHOCUMTCH yBenuueHne obbema AaHHbIX 1 0bpaboTtku, a
TaKKe UCMNOoNb30BaHNE CrMaXuBatoLLero unsTpa, KOTOPbIN MOXET UCKa3UTb pesynbrar.

MamepeHnst cpegHeKBaapaTU4ecKMX 3HaYEHU HanpshKeHUs! MO3BOMSAT NPaBUITbHO OLEHUTb MOLLHOCTb B pesu-
CTUBHOW Harpy3ke. OgHako aneKkTPOHHbIE YCTPOMCTBA, Kak MpaBumo, BOCIPUMMYMBLI HE K CPeAHeKBagpaTnyeckomy 3Ha-
YEHMIO HaMPSHKEHUS, a K MMKOBOMY 3HAYEHMIO CUrHana v HeYyBCTBUTENbHbI K APYTMM XapakTepuctukam oopMbl curHana.
[nsi oueHKM BNUSHUSI NpoBana HanpsXXeHNs Ha 3NEKTPOHHbIE YCTPOMCTBA MOTYT ObITb NOME3HbI anNropuTMbl, HE OCHOBaH-
Hble Ha cpegHeKBaapaTUYECKOM 3HAYEHUN HAMPSHKEHNS.

A.7.3 Yron dhasoBoro caBura

NS HEKOTOPbIX NMPUMEHEHWIA 3NeKTPO0OOPYA0BaHNS BaXKHOW XapaKTePUCTUKON ABNseTcst yron ¢a3oBoro casura,
Npu KOTOPOM HaYMHAETCS NPOBan HanpsXXeHnsi. OTO UMEET MECTO, HanNnpMMep, B Cry4asix CaMONpPOU3BOIbLHOTO OTMYCKaHUA
3MEKTPOMEXAHNYECKUX KOHTAKTOPOB.

[aHHbin yron ¢a3oBoro casura MOXeT ObITb OonpeaeneH nyTem 3anuncy y4acTka BOMHbI 0 U B TEYEHWE npoBana
Hanps>KeHUS U MOMCKOM Ha HEM TOYKM, B KOTOPOW hopma BOSHbI OTKMOHAETCSA OT uaeanbHon, Hanpumep, Ha 10 %. 3atem
Heobxogumo aBuraTbecs B 06paTHOM HanpaereHny K Hayany nposarna B MOUCKax TOYKM C MEHbLLUUM OTKITOHEHWEM, Hanpu-
mep 5 %. ATOT anropnT™ O4eHb YyBCTBUTENEH 1 MO3BOMNSET TOYHO ONPEAENnUTb Havano nposana HanpskeHns 6e3 NoXHbIX
cpabaTtbiBaHWi Npu cnabbix konebaHusx, He OTHOCALLMXCS K NPOBarty HanpspkeHus.

Mono6HbI anropuTM MOXET ObITb MCNOMb30BaH U ANst HAXOXAEHWS KOHLIA NpoBarna HanpsbkeHusl. AToT noaxop, no-
3BONSAET paccuntatb ANMTENbHOCTb NPOBana C pa3peLlleHemM HaMHOTO MyYLLUM, YEM OAMH nepuogd. Takke COBPEMEHHbIE
meToAbl 06paboTkn curHana MMeroT CNoCOBHOCTbL TOYHO OBHapYXXMBaTb HA4Yarno nNpoBana HanpPsHKEHWS.

A.7.4 HecummeTpus npu npoBane HanpsXeHus

[axe o4yeHb KpaTKOBpPEMEHHas HECUMMETPUS HanpPsBKEHUI MOXET MOBPEAMTb Harpy3ky TpexdasHoro BbINpsMu-
Tens unu Bbi3BaTb cpabaTbiBaHNe TOKOBOW 3alnThl. TpexdasHble npoBarnbl YacTo ObIBalOT HecMMMETpUYHbIMKU. Cnocob
ObICTporo o6HOBNEHMS cpeaHekBaapaTUYHbIX 3HaYEHMI, OnMcaHHbI B A.7.2, noneseH Npu Bbl4MCIEHUN TpexdasHom He-
CMMMETPUM BO BpeMs npoBarna. HecummeTpusi 4acTto M3MEHSIETCA BO BPEMS NpoBara, No3ToMy OHa MOXET ObITb npea-
cTaBneHa B rpacmyeckon opmMe unm MoxeT ObiTb YKa3aHO MakCMMarbHOE 3HaYeHNEe HECUMMETPUN.

MoxxeT ObITb NONE3HbIM NPOAHaNM3NpPoBaTh OTAENBLHO HYMNEBYO NOCeNOBaTENbLHOCTL, 0OpaTHYH NocneaoBaTesb-
HOCTb U NMOMOXUTENbHYIO NOCNEeA0BaTENbHOCTb OCHOBHOM YaCcTOThl BO BPEMSA HECMMMETPUYHOIO NpoBara HanpsxeHus.
OTOT noaxoa AaeT MHPOPMaLMIO O TOM, Kak NPOBan HanpsXXeHWsi pacnpoCTPaHSETCS B ANEKTPUYECKON CETU N MOXET BbITb
noneseH As NOHMMaHWSA OOHOBPEMEHHbIX NPOBAroB M BbIGPOCOB B pasnuyHbIx dha3ax.

A.7.5 Yron dpa3zoBoro caBura Bo BpeMs npoBana HanpsikeHus

B HekoTOpbIX CMTyaumsax, Hanpumep B TpexdasHbix BbINpaMUTENSX, yron asoBoro casura npu nposarne Hanps-
KEHUSI MOXET UMETb BaXkHOE 3Ha4yeHue. Takow yron ¢a3oBOro capura MOXeT ObiTb U3MEPEH, HanpyMMep, C NMOMOLLbIO
OVCKpeTHOro npeobpasoBaHusa dypbe, NPUMEHEHHOIO K Mepuofdy HampsbkeHust OO Havarna nposana, M K cnegyroLllemy
nepuoay HanpsXxeHus nocne Hayana nposana. Ecnu Takon noaxon NpMMEHUTL KO BCEMY MpoBary, MOXET ObITb paccunTaH
MakcMMarbHbI yron ¢asoBoro casura BO Bpemsi nposarna.

3HaHve yrna a3oBoro casura B KOHLE NpoBana HanpskeHUs Takke MOXET ObiTb nonesHbiM. B HEKOTOPbIX CUTY-
auusax, HanpuMmep nNpu aHanuse ctabunbHOCTU (A30BOW aBTOMOLACTPOMKM YaCTOTbl, MOXET ObITb MOME3HbIM BbIYMCIUTD
MakcMMarbHOe 3HayeHue M3MeHeHus yrna dasoBoro casura do/dt Bo Bpemsi npoBana HanpsikeHus. Bbluncnenue yrna
cha3oBoro casura Bo BpeMsi MpoBara HanpskKeHUs MoOXeT ObiTb 06beAMHEHO C BbIMUCINIEHNEM HECUMMETPUN HAMPSPKEHWN
npu NpoBarne HanpsXeHWs NyTeM BbIYUCIIEHUS aMNnUTYAbl U yrna ¢a3oBoro cagvra CoOCTaBnaoWMNX HyNeBow nocneano-
BaTenbHOCTU, 06paTHOM NocneaoBaTeNbLHOCTY U NPSIMON NOCNEA0BaTENbHOCTU HANPSXXEHNIA BO BPEMSI HECUMMETPUYHOTO
nposana.

A.7.6 HegocTalowee HanpsikeHue

[aHHas xapaKTepucTUka npoBana HanpshkeHUst MOXeT ObiTb paccunTaHa nyTem BblMUTaHWUS DOPMbI BOMHbI NPO-
Bana HanpshkeHus n3 naeanbHon (OpMbl BOMHbI C aMNUTYA0M, ha3on U YacTOTON, OCHOBAaHHbBIX Ha AaHHbIX Nepes npo-
Banom. OTa xapakTepucTmka MoXeT ObITb MonesHa, YTobbl NpoaHanu3nMpoBaTh BNUSHWE NpoBana, Hanpumep, Ha AMHaMm-
Yeckue cTabunmaaTopbl HAMPSHKEHWS.
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A.7.7 UckaxxeHne BO BpeMsA npoBara HanpsikeHus

HanpskeHne BO Bpems nMpoBana 4acTo MCKaXEHO, U UCKaXXeHUst MOTYT ObITb BaXKHbl ANS MOHUMaHUS BO34ENCTBUA
npoBana HanpsXXeHUs Ha SNEeKTPOHHbIE YCTPONCTBA. [Nsl ONMCaHUs NCKaXXeHUsA BO BPEMS NpoBana MoXeT ObiTb npume-
HEeH TPaAMLMOHHbBIN MeTof, pacyeTa KoadULUNEHTA UCKAXKEHNST CUHYCOMAANbHOCTU KPMBOW HanNpsbkeHUs, HO Mpu 3TOM UC-
Ka)XeHHOE HarnpsikeHWe CPaBHUBAIOT C HaNpPsXKEHMEM OCHOBHOW 4acTOTbl, KOTOPOE MO onpeaeneHunio ObICTPo N3MeHsIeTCS
BO BpeMs nposana. Mo aTo npuynHe MoOXeT GbiTb Gonee NonesHsIM OLEHUBATbL UCKaXXEHME BO BPEMS NpoBarna npocTo
cpefHeKBaApaTUYHbIMU 3HAYEHUSAMN HEOCHOBHBIX COCTaBNsOLWMX. [TpUCYTCTBUE YETHBIX rapMOHMK BO BpeMsi U nocrne
npoBana MOXeT yKa3blBaTb Ha HacbILeHne TpaHcdopMaTopa.

A.7.8 [Ipyrne xapakTepucTuku

[MprBeaeHHbIN NepedeHb XapakTepUCTMK NPOBAroB HaNPsKeHUa He ABnseTca ncuepnbiBaowmnm. Opyrne xapakre-
PUCTUKM, HE YKa3aHHbIE 30eCb, MOryT ObITb Takke NonesHbIMU AN aHanM3a BMsSIHUS MPOBarioB HaMNPsXKEHUst Ha pasnuy-
Hble TUMbl HAarpy3oK, YNpaBnsioLWmMX N KOPPEKTUPYIOLLMX YCTPOMCTB. [JononHuTenbHblE CBeAEHNS NpuBeaeHbl B [6] n [15].
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MpunoxeHue B
(cnpaBo4Hoe)

M3MepeHMﬂ nokasarenemn KayectTsa 3ne|(pr1econ1 dHeprmm — pykoeBoacTBO Mo nposegeHuro

B.1 UamepeHus nokasatenen KO npu BbinonHeHUu ycnoBun OroBopos

B.1.1 BBegeHue

lMpuBeaeHHble B HacTosAWweM noapasaene marepuarnsl NPeAcTaBnalT cobov pekomeHaaunm no N3MepeHnsim no-
kasatenen KO npu BbINONMHEHNW YCNOBUI [OFOBOPOB. B HNX N3noxeHbl hakTopbl, KOTOpbIE CNeayeT y4nTbiBaTb CTOPOHAM
[OrOBOPHbIX OTHOLLEHWIA.

MpumeyaHne — B HacTosieM pasfene obcyxaalTca cnocobbl OLeHKU nokasaTtenei K3, oTHocAwmxea K
HanpsHKeHWIo.

Mpu BkNtoyeHnsa BonpocoB obecneyeHnss KO B TEKCT gorosopa criegyeT yunTbiBaTb pekoMeHaaunn, npuBegeHHble
B B.1.2. NMpn npoBeaeHnn namepennin nokasatenen KO B Lenax NpoBEpKM COOTBETCTBUS YCMOBUSIM LOroBopa crnegyet
yYnUTbIBaTb PEKOMEHZauuKn, npueegeHHble B B.1.3.

B.1.2 O6Lee paccMoTpeHue

Ycnosusa gorosopa, otTHocswmecs k KO, AomkHbl ObiTh BbIMOMHUMbI OOHOW CTOPOHOM U MpuemriemMbl aAns OpYrow.
B kayecTBe 0TNpaBHOW TOYKM NPY YCTaHOBNEHMN BoNpocoB KO B 4OroBope AOMKeH ObITb YkaszaH CTaHAapT, yCTaHaBnvea-
owmin Hopmbl K3 (cm. FOCT 13109). CnepyeT yunTbiBaTth cBefeHus 06 oxmaaemMblx U (pakTUYECKMX 3HaYeHMsAX nokasarte-
nen KO B anekTpnyeckux ceTax, npuseaeHHsble B cTaHgaptax MK, Hanpumep [16]—[20].

[ns Toro 4tobbl pe3ynbTaThl M3MepeHuin nokasarenen KO 6binv npeactaBUTENbHLIMK NPY HOPMAarbHbIX YCIOBUSAX
paboTbl cMCTEMBI ANEeKTPOCHabXeHUs!, cneayeT Npu aHanuae pesyrnsTaTtoB U3MEePEHUn He NMPUHMMAaTb BO BHUMaHUe (HO He
WCKMoYaTh NOMHOCTBLIO) AaHHbIE, MONyYeHHbIE B MHTEPBarbl BpEMEHM, Korga nutarLwasi ceTb ABMNsnacb 0ObEeKToM BO3-
[EeNCTBUN, Bbl3BaHHbIX:

- UCKMIOYNTENBbHBIMU MOTFOAHBLIMU YCNOBUSMYU;

- BNUSIHNEM TPETbEN CTOPOHbI;

- AENCTBUSIMU OpraHoB BracTw;

- MPOMBILLIIEHHBIMW Harpy3kamu;

- obcToATeNnsCTBAMN HEMPEOAONMMON CUMbI;

- HEXBATKOW MOLLHOCTH.

[loroBop AorkeH yctaHaBnueaTb, cnegyeT Ny npu oLeHKe COOTBETCTBUSA Pe3ynbTaToB U3mepeHui TpebosaHuam fo-
roBopa MCKNoyaTb pesyrnbsraTbl U3MepeHUn, MapKUpOBaHHbIe, Kak yKkazaHO B HOpMaTUBHOW YacTu ctaHaapTa (cM. 4.7). Ecnn
MapKMpOBaHHbIE aHHbIE UCKMHYAoT, TO pe3ynbraThl U3MepeHuin kaxaoro nokasatens KO 6yayT, kak npaBumno, B3anMHO
HEe3aBUCUMBIMW, U 3HAYEHME KaxKOoro nokasatens MoXXHo OyaeT HeNnoCpeaCTBEHHO CPaBHWUTL CO 3HAYEHWEM, YCTaHOBIEH-
HbIM B goroBope. Ecrnn MapknpoBaHHble AaHHbIE HE UCKITHoYatoT, TO pe3ynbraTthl namepeHu byayT, kak npaBuro, B 6onbLuei
CTENEeHn XapaKTepmn3oBaTb HernocpeacTseHHoe BnusiHMe KO Ha yHKUMOHNPOBaHNE BOCMPUUMUMBBIX HArpy3oK, HO Npy 9TOM
Bynet 6onee CNOXHO UMK AaXe HEBO3MOXHO CPaBHUTL pe3ynsTaThl U3MEpPEHUiA C NoBbIM JOrOBOPHBLIM 3HAYEHUEM.

MpumeyvyaHne — MapkupoBaHue pe3ynbLTaToB N3MEPEHUI yKa3bIBAET Ha TO, YTO UBMEPEHUS MOTN ObITb NoAa-
BEPXKEHbI BAINAHMIO MOMEX N YTO OgHa Nomexa Morna ctaTb NPUYNHON N3MEHEHNS HECKONBKNX NoKasaTenemn K.

Ecnu npoBeneHune namepeHun nokasatenen K3 cumtaetca HeobxogmMbIM AN OLEHKU COOTBETCTBUS SMEKTPOCHab-
KEHUs1 YCINOBUSIM JOroBopa, TO Ha CTOPOHY 0roBOpa, KOTopasi CHUTaeT U3MepeHUs HeobxoanMbIMU, JOMKHA ObiTb BO3-
noXxeHa OTBETCTBEHHOCTb 3@ UX OpraHv3auumio (ecriv He NpPoOBOAUTCSA HenpepbiBHbIA MOHUTOpPUHT K3). OgHako aTo He
[OOIMKHO NpenaTcTBOBaTbL TOMY, YTOObI B AOroBOpe Obina crneuuansHO onpefeneHa CTopoHa, NpoBoadAllasi MU3MepeHus.
MoryT Takke noTpeboBaTbCA KOHCYNbTaLUN C TPETbEW CTOPOHOM.

B poroBope cnenyet ykasaTb, kakne (pMHaHCOBbIE 3aTpaTbl, CBA3aHHbIE C NPOBEAEHUEM U3MEPEHUN, AOIDKHbI He-
CTM CTOpPOHbI Aorosopa. GrHaHCOBbIE 3aTpaThbl MOryT 3aBUCETb OT PE3yNnbTaToB N3MEPEHUN.

YcnoBus JoroBopa AOMmKHbl yCTaHaBNMBaTh CPOKU AENCTBUSI JOTOBOPA, UHTEPBAN BPEMEHU U3MEPEHUIA, NoKa3aTe-
nn K3, nognexatime namepeHusiM, 1 mecta pasmetleHne CU. MNpu BbiGope MHTEpBaNoB BpeMeHU U3MEPEHUI U HOMEH-
knaTtypbl nokasatenen K3 cm. B kayecTBe npumepa B.1.3 HacToswero ctaHgapTa.

Cnoco6 nogkntoveHus CU (Hanpumep, «dasa — HenTpanb» unm «dasa — hasar) QOrMKeH COOTBETCTBOBATL BUAY
3MNEKTPUYECKON CeTU Unm BbITb BbIOpaH Ha OCHOBE COrMacOBAHHOIO PELLEHWUSI CTOPOH, YTO OOIMKHO ObITh YKa3aHO B AOTOBOpE.

B noroBope cneayeTt ykasaTb NpUMeHseMble METOAbI UBMEPEHUI 1 3HAYEHWUS] HeonpeaeneHHOCTN N3MEePEHUI, Kak
YCTaHOBMNEHO B HOPMATMBHOM YacTW HACTOSILLEro cTaHaapTa.

B poroBope cnegyet yCcTaHOBUTbL METOA, OnpeaeneHnst KoMneHcaunm npu HapyLleHMn OQHON N3 CTOPOH YCIOBUN
Jorosopa.

[loroBop MOXeT cofepaTb MONIOXEHUA O NOPSAKE paspeLleHus CrnopoB, CBA3aHHbIX C OLEHKOW pe3ynsTaToB M3-
MEepEHUN.
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[loroBop MOXeT cogepxaTb MHopMaLmMIo 0 MopsiAKe JOCTYNa K AaHHbIM U X KOHMAEHLUMANbHOCTH, T. K. CTOPOHA,
aHanu3vpyLwas AaHHble U OLeHUBaloLasi COOTBETCTBME JOTOBOPY, MOXET He ObiTb CTOPOHOW, NPOBOAALLEN NU3MEPEHNS
nokasatenen K3.

B.1.3 CneumanbHble BONpocChI

B.1.3.1 O6Lwume nonoxeHus

KayecTBO aneKkTpu4ecKomn aHeprum OLEHMBAKOT CPaBHEHMEM Pe3ynbTaToB M3MepeHuii nokasatene KO ¢ Hopmamu
K3 (mnoroBopHbIMU 3HAYEHUAMM), YKazaHHbIMK B goroBope. HopMbl KO B HacTosileM ctaHgapTe He yCTaHOBMEHbI.

B oTHoweHun kaxxgoro ua nokasarenen KO B JoroBop MoryT GbiTb BKMOYEHbI CriedyoLlne CBeAeHNs: JOTOBOPHOE
3HayeHue (3HavyeHus) nokasaTens, NPOAOIMKMTENBHOCTb BPEMEHU U3MEPEHUN, ANUTENBHOCTb BPEMEHHBIX MHTEPBAanoB
Npun oLEeHKe 3HaYeHu nokasarenein K3, BO3MOXHbIe cneumanbHble Npoueaypbl, OTHOCALLMECS K MPUMEHEHUIO MapKUPO-
BaHHbIX pe3ynbLTaToB U3MEPEHUIA.

3HayeHuss MHorux nokasatenei KO (OTHOCALLMXCA K HANPSBKEHMWIO, rapMOHUKaM, Ao3e dnukepa) MoryT ObiTe pas-
HblMU B OyOHWYHbIE M BbIXOAHbIE AHU. MPOAOMKUTENBHOCTE U3MEPEHUI ONSA OLEHKU 3TUX NoKasaTenew AormkHa ObITb
MWHVMMYM OZHa Heferns (MNy HEeCKONbKO Heaenb).

B.1.3.2 YacToTa

[MpooomKNTENBLHOCTE N3MEPEHWNIA: MUHUMArbHBLIV UHTEpPBan BPEMEHW M3MEepeHu AN OueHKW — OfHa Hepens.
MeToabl OLLEHKM OCHOBaHbI Ha UCMONb30BaHUN 3HAYEHUI YacToTbl HA 10-CeKyHAHbIX MHTEPBanax BpeMeEHU N3MEPEHUSI.

Mpennaratotcs cneayolme METOAbI OLEHKN:

- pacyeT Yncna unv NpPoLEHTHOWM OOMM 3HAYEHUIN YacTOTbl B TEYEHVE BPEMEHW U3MEPEHUI, KOTOPbIE BbIXOOST 3a
BEPXHEE WUIN HDKHEEe NpefernbHble 3HaYeHUs, YCTaHOBIEHHbIE B JOTOBOPE;

- CPaBHEHWNE 3HAa4YEHN YacTOTbl, B MAKCMarbHOW CTEMEHN OTKMOHSAKLLMXCA OT HOMWHAMNBHOIO 3HAYeHUs, C BEPX-
HUM W/VNN HWKHUM NpedernbHbIMU 3HAYEeHUSIMW, YCTaHOBMNEHHbIMU B AOrOBOpe (MPOAOIKUTENBHOCTL U3MEPEHNA B OaH-
HOM Cry4ae MOXET OTNMYaTbCH OT YKa3aHHOTO BbILLE MUHUMArbHOMO 3HAYeHMS!);

- CpaBHEHWe 3HavyeHun YacToThl (B repuax), onpeaeneHHbIX ¢ BEPOSITHOCTBIO 95 % (Unu ¢ MHOW BEPOSITHOCTBLIO) 3a
OOWH VI HECKOIBbKO HeernbHbIX MHTEPBAoB BPEMEHN N3MEPEHUI C BEPXHUM /UM HWXKHUM NPeaenbHbIMU 3HAaYEHNSAMMU,
YyCTaHOBMEHHbIMW B JOrOBOPE;

- pacyerT yvcna nocrneaoBaTenbHbIX 3Ha4YEeHWI YacToThl, KOTOPbIE BLIXOAAT 3a BEpXHEe U/UMn HKHee npeaernbHble
3Ha4YeHUs], yCTaHOBMNEHHbIE B JOTOBOPE;

- CpaBHEHMWE BENUYUH, MOMYYEHHbIX YCPEAHEHWNEM 3HAYEHWUIA YACTOThI, OTKIMOHSIFOLLMXCSA OT HOMUHAmNbHOMO 3HaYe-
HWS, HA UHTepBarne BPEMEHN U3MEPEHWI, C NPeaenbHbIMU 3HAYEHUSIMU, YCTAHOBMNEHHbLIMW B JOrOBOpE.

MoryT 6bITb NPUMEHEHBI APYrMe MeToAbl OLIEHKMN, COrnacoBaHHble CTOPOHaMM 0roBopa.

B.1.3.3 3HaveHne HanpsikeHust

MpooomKNTENLHOCTE U3MEPEHUIA: MUHUMATbHBIA MHTEPBAN BPEMEHN N3MEPEHN ANA OLEHKN — ofHa Hepens.

MeToapl oueHKN OCHOBaHbI Ha NCMOMNb30BaHNW 3HAYEHUI HanpsXXeHns Ha 10-MWHYTHBIX MHTEpBanax BpeMeHn ns-
MEpPEHUIA.

Mpennaratotcs cneayolmMe MeETOAbI OLEHKN:

- pacyeT yncna unv NPOLEHTHON AOMNW 3HAYEHWUI HaMPSXXEHNS B TEYEHNE BPEMEHN N3MEPEHUIA, KOTOPbIE BbIXOOSAT
3a BEPXHEE UINUN HWXKHEe NpeaernbHble 3HaYeHUs], yCTaHOBIEHHbIE B JOrOBOPE;

- CpPaBHEHVEe 3Ha4YeHVIN HanpsKeHUs, B MaKkCUManbHOW CTENEHU OTKMOHSAKLMXCA OT HOMUHAMNbHOIO 3Ha4yeHwus, C
BEPXHUM U/MAN HUXKHUM NpeaernbHbIMU 3HAaYEHUAMU, YCTaHOBIEHHbIMU B A0OroBope (MpogomkUTENbHOCTb U3MEPEHUI B
[aHHOM cryyae MOXET OTNM4YaThbCs OT YKa3aHHOrO BhilLE MUHUMANbHOIO 3Ha4YeHus1);

- CpaBHEHMEe 3Ha4YeHUIN HaNpshKeHWs (B BomnbTax), onpedeneHHbiX ¢ BeposiTHOCTbo 95 % (Mnu ¢ MHOWM BEPOSATHO-
CTbl0) 3a OOWH UINN HECKONbKO HeAeNbHbIX UHTEPBANOB BPEMEHW U3MEPEHUIN C BEPXHUM W/ HWXKHUM NpeaenbHbIMU
3HaYEeHUsIMM, YCTaHOBMNEHHBIMW B JOrOBOPE;

- pacyeT Yncna nocrneaoBaTenbHbIX 3HAYEHWIN HAaMPSXXEHWS, KOTOPbIE BbIXOOAT 38 BEpXHee N/Unu HuxkHee npegerb-
Hble 3Ha4YeHUs], yCTaHOBMNEHHbIE B JOrOBOpE.

MoryT 6bITb NPUMEHEHBI APYrMe MeToAbl OLIEHKM, COrNacoBaHHbIE CTOPOHaMM 0roBopa.

B.1.3.4 [lo3a conukepa

MpooomKNTENLHOCTE UBMEPEHUIA: MUHUMaTbHBIA UHTEPBAN BPEMEHN N3MEPEHUIA AN OLEHKN — OofHa Heaens.

MeTonbl OLEeHKM OCHOBaHbI Ha UCMOL30BaHUN 3HAYEHUI KPAaTKOBPEMEHHOW A03bl orinkepa Py (10-MUHYTHBIA UH-
TepBan BPEMEHN M3MEPEHUI) 1 ANUTENbHOM [03bl dorikepa Py (MHTepBan BpeMeHN nsmMepeHmns 2 4).

Mpennaratotca cneaylolme MeToAbl OLEHKN:

- pacyeT YMcna Unu NPOLEHTHON AONM 3HAYEHUI [03bl hrikepa B TEHEHME BPEMEHU U3MEPEHWI, KOTOPbLIE BbIXOASAT
3a npeaenbHble 3HaYeHUs1, yCTaHOBIEHHbIE B JOrOBOPE;

- CpaBHeHWe 3HadeHun Py, , onpefeneHHbIX ¢ BEPOATHOCTbIO 99 % (MNK C MHOW BEPOATHOCTbLIO), UK 3HAYeHUN Py,
onpegerneHHbIX ¢ BepoATHOCTbIO 95 Y% (Mnn ¢ NHOWM BEPOATHOCTBIO), 38 OQUH UM HECKOMbLKO HEeAENbHbIX UHTEPBArIOB Bpe-
MEHMN U3MEPEHU C NpeaenbHLIMY 3Ha4YEeHUAMN, YCTaHOBMEHHBIMU B JOTOBOPE.

MoryT 6bITb NPUMEHEHBI Apyrne MeToAbl OLIEHKMN, COornacoBaHHbIe CTOPOHaMK A40roBopa.

B.1.3.5 NpoBankl HaNpsikKeHWst 1 NepeHanpsKeHns

MpooomKNTENLHOCTE UBMEPEHUIA: MUHUMaTbHbIA UHTEPBAN BPEMEHN U3MEPEHUIA A1 OLEHKN — OOWH rog,.

MeTonbl OLIEHKM OCHOBaHbI Ha YCTaHOBMNEHM CTOPOHAMM [10TOBOPA 3HAYEHNA BXOOHOTO HanpskeHnsa Uy,
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MpumeyvyaHne — [Onsa abOHEHTOB HU3KOBOJILTHLIX CUCTEM 3J'IeKTpOCH36)KeHVIﬂ BXOOHOE HanpsaxeHue Ud/n
00bIYHO PaBHO HOMWHANBHOMY HaMPSPKEHMUIO cucTeMbl. [ns abOHEHTOB CUCTEM SHGKTDOCHGG)KGHVIH cpegHero n BbICOKOro
Hanps>XeHna BXogHOE HanpsXeHne Udin MOXeT OTnn4aTbCA OT HOMUHAIIbHOIO HaMNpsAXXeHu4.

CTOpOHbI A0roBOpPa AOMKHBI COrnacoearh:

- NOPOroBble 3HaYeHWUsi MpoBarna HanpsXXeHWs 1 NepeHanpsKeHns:;

- MeToAbl 0ObeAMHEHNS pe3ynbLTaToB U3MEPEHUI N0 BPEMEHU;

- MeToAbl 06beanHEHNs pe3ynbLTaToB M3MEPEHNS B pasnnyHbIX MecTax ycTaHoBku CU, ecnu namepeHve nposoanT
Horee 4Yem B OQHOM MecCTe;

- cogepxaHue NpOoTOKOIOB UCMbITaHWI, HaNnpyUMep, B YacTy Tabnmy OCTaTOYHOTO HANPAXEHNA U ANMTENbHOCTM NPOo-
BanoB HanNpPs>KeHUs 1 NepeHanpsxeHni;

- Apyrue TpeboBaHuWs, OTHOCALUMECS K METOA4AM OLIEHKW, MPeACcTaBnsowmne nHTepec.

B.1.3.6 MNpepbiBaHnsa HanpseHns

[MpoAomMKNTENBHOCTE N3MEPEHUIA: MUHMMAIbHBIA MHTEPBan BPEMEHW U3MepeHuii 415 OLEeHKM — OOWH roA.

MeToab! OLIEHKM: CTOPOHbBI 4OrOBOPa AOMKHbBI COMNMacoBaTh 3HA4YEHNE ANNTENbHOCTU, ONpeaenstoLLen rpaHnLy Mexay
«KPaTKOBPEMEHHBIMU» U «ANUTENMBHBIMUY NPepbIBaHUAMU HanpsbkeHus. MNpegnaraeTca NPOBOAWTL PacyeT Yucna «KpaTKo-
BPEMEHHbIX» NMPEPbIBAHNI HANPSXKEHWSA Y NONTHON NPOAOIMKUTENBHOCTU «ANMUTENBHBIX» NPEPbLIBAHNIA HANPSXKEHWSA B TEYEHNE
WHTepBana BpemMeHun namepeHusi. MoryT ObiTb MPUMeEHeHbI Apyre MeTodbl OLIEHKM, COrnacoBaHHbIe CTOPOHaMu 4OroBopa.

MpepbiBaHWA HaNPsKEHNs, 0 KOTOPbIX aboHeHTa MHAOPMUPYIOT 3apaHee (HanpuMep, He MeHee YeMm 3a 24 4), MoryT
paccmaTpuBaTbCs Kak MaHoBble OTKIIOYEHWS N HE NPUHMMATBCS B pacyer.

B.1.3.7 HecummeTpusa HanpspkeHun

MpoaomKNTENLHOCTE UBMEPEHUIA: MUHMMATbHBIA MHTEPBAN BPEMEHU N3MEPEHN ANA OLEHKN — ofHa Hegens.

MeToabl OUEeHKM OCHOBaHbI Ha UCMOMNb30BaHNM 3HAYEHUA HECUMMETPUN HanNpPsXXeHUA Ha NHTepBanax BpeMeHn ns-
mepeHns 10 MUH n/vnu 2 u.

Mpepnaratotcs crnegytowmne MeTodbl OLEHKN ANS KaXaoro U3 ABYX 3HaYEHWN:

- pacyeT Yncna UM NPOLEHTHON A0 3HaYEHUIN HECUMMETPUN B TEHEHNE BPEMEHU U3MEPEHUIN, KOTOPble BbIXOAAT
3a npepgerbHble 3Ha4YeHWs, YCTaHOBIEHHbIE B 4OrOBOPE;

- CpaBHEHWE 3HaAYeHWIN HECMMETPUN, B MAKCMMarbHON CTEMEHWN OTKIMOHAILIMXCS OT HOMUHANbHOIO 3Ha4YeHus, C
npegenbHbIMW 3HAYEHUSIMM, YCTaHOBMEHHBLIMW B OrOBOPE (NMPOAOIMKUTENbHOCTL U3MEPEHUI B AAHHOM CrlyYae MOXET OT-
NMYaTbCS OT YKa3aHHOTO BbilLe MUHMMArbHOMO 3Ha4YeHUsl U ObITb PpaBHOW, HaNpUMep, OQHOMY roay);

- CpaBHeHWe 3HaYeHu HeCUMMETPUK (B MpoLeHTax), onNpeaeneHHblX ¢ BeposaTHOCTbIO 95 % (unu ¢ nHown BeposAT-
HOCTbI0) 3@ OAMH MMM HECKOMbKO HedenbHbIX MHTEPBAroB BPEMEHN N3MEPEHUI C npederibHbIMW 3Ha4YeHNSIMU, YCTaHOB-
NEeHHbIMK B JOrOBOpE.

MoryT 6bITb NPUMEHEHBI ApYyrMe MeToAbl OLIEHKWN, COrnacoBaHHbIe CTOPOHaMM A40roBopa.

B.1.3.8 NapmoHukn HanpsxkeHns

MpopomKNTENBHOCTE U3MEPEHNIA: MUHUMAaNbHBIA MHTEPBAN BPEMEHW M3MEPEHWU ONsi OLEHKM — OfHa Hepdensi
MpY UCMOMNb30BaHNM 3HAYEHWIN, NOMNyYeHHbIX Ha 10-MUHYTHBIX MHTEepBanax BpemMeHu. Kpome Toro, exegHeBHas oLeHKa
Mo KpalHewn Mepe B Te4YeHWe OJHOW Hedenu npu MCMofb30BaHUM 3HAYEHWI, NOSYYEHHbIX Ha MHTepBanax BpemMeHu 3 ¢
(150/180 nepwuogos).

MeToapbl OLEeHKN OCHOBaHbI Ha NCMONb30BaHUM 3HaYeHU Ha uHTepBanax spemenn 3 ¢ (150/180 nepuogos) n/vnu
10 MuH.

[oroBopHble 3HauyeHusl (HopMbl KQ) MoryT ObITb B COOTBETCTBMM C COrMNAaLLeHMeEM MexXay CTOPOHaMM YCTaHOBIEHbI
ANs OTAENbHbIX FAPMOHWK, 7151 FPYNN rApMOHUK B KOHKPETHOM NOfioce YacToT MW APYrX rpynn, Hanpumep YeTHbIX U He-
YeTHbIX FapPMOHWK.

Mpepnaratotca cnegytowmne MeToAdbl OLEHKN Ans Mobbix 3HA4YEHWA:

- pacyeT yncna unv NPOLEHTHOW A0NN 3HAYEHUN B TEYEHNE BPEMEHN U3MEPEHUIA, KOTOPbIE BLIXOAAT 3a npegerb-
Hble 3Ha4YeHUs1, yCTaHOBMNEHHbIE B JOrOBOPE;

- CpaBHeHWEe MaKCMMarbHbIX 3HaYeHW C NpegenbHbIMK 3HaYEHNSAMW, YCTaHOBMNEHHBIMW B AOroBope (Mpogorku-
TENbHOCTb U3MEPEHUIA B AAHHOM CIly4ae MOXET OTNINYaTbCs OT yKa3aHHOrO Bbllle MUHUMArbHOIO 3HaYeHusi U ObITb paB-
HOW, Hanpumep, OQHOMY FOAY);

- CpaBHEHMe 3Ha4YeHun (B MpoLueHTax), M3MepeHHbIX Ha MHTepBanax BpemeHn 10 MUH, oNpeaeneHHbIX C BeposT-
HocTblo 95 % (MW C UHOWM BEPOATHOCTBIO) 38 OAMH UIN HECKOMbKO HeAeNbHbIX MHTEPBANOB BPEMEHU U3MEPEHWNIA n/unn
3Ha4YeHU, n3MepeHHbIX Ha MHTepBanax BpemeHu 150/180 nepnoaos, onpeaeneHHbIX ¢ BepoATHOCTbIO 95 % (unu ¢ nHomn
BEPOSITHOCTbIO) 3a Kaxaple CYTKM, C NpeferbHbIMU 3Ha4eHNSMU, YCTaHOBMNEHHbIMW B [OTOBOPE.

MoryT 6bITb NPMMEHEHbI ApYyrne MeToAbl OLEHKM, COrMacoBaHHble CTOPOHaMu 4OroBopa.

B.1.3.9 VIHTeprapMOHMKN HaNpsKeHns

MpoAomMKNTENBHOCTL M3MEPEHNIA: MUHUMATbHBIN MHTEPBA BPEMEHW M3MEPEHU ANs OLEHKM — OfHa Hepdens
Npn MCNOMb30BaHMN 3HAYEHUW, n3MepeHHbIX Ha 10-MUHYTHBIX MHTepBanax BpemeHu. Kpome Toro, exegHeBHas oueHKa
no KpawHewn Mepe B TeYEeHWe OJHOW Heaenu npu UCMonb30BaHUW 3HAYEHUIN, U3MEPEHHBIX Ha MHTepBanax BpeMeHu 3 ¢
(150/180 nepuropgos).

MeToabl OLEeHKM OCHOBaHbI Ha MCNOfb30BaHMM 3HAYeHUn Ha MHTepBanax BpemeHu 3 ¢ (150/180 nepnogos) n/unu
10 mMuH.
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[oroBopHbie 3HayeHuss (HopMbl K3) MoryT ObITb B COOTBETCTBUM C COMMaLLEHNEM MeXZy CTOPOHaMM YCTaHOBMEHbI
ONS rpynn MHTEPrapMOHUK rapMOHMK B KOHKPETHOW MOroce 4acToT Uiv Apyrux rpynmn.

MpegnaraoTca cneagyoLwme MeToabl OLEHKM A5 NI0ObIX 3HAYEHUI:

- pacyeT ymcrna unv NPOLEHTHOW A0NN 3HAYEHUN B TEYEHME BPEMEHN U3MEPEHUI, KOTOPbIE BLIXOAAT 3a npegerb-
Hble 3Ha4YeHUs1, yCTaHOBIEHHbIE B JOrOBOPE;

- CpaBHEHVEe MaKCMMarbHbIX 3HaYeHWI C NpeaenbHbIMU 3HAYEHMSIMU, YCTAHOBINEHHBIMU B LOFOBOPE (MPOAOIIKM-
TENbHOCTb U3MEPEHMUI B JAHHOM CIy4ae MOXET OTNINYaTbCS OT YKa3aHHOTO BbilLe MUHUMArbHOIO 3Ha4YeHNUsi u ObiTb paB-
HOW, Hanpumep, O4HOMY rogy);

- CpaBHEHMe 3Ha4YeHu (B MpoLeHTax), M3MepPeHHbIX Ha nHTepBanax BpemeHn 10 MWH, onpeaeneHHbIX ¢ BeposT-
HoCTblo 95 % (MNW C HOM BEPOSTHOCTBIO) 38 OAMH UIN HECKOSbKO HedenbHbIX MHTEPBANOB BPEMEHU U3MEPEHWUIA n/unm
3HaYeHui, M3MepeHHbIX Ha MHTepBanax BpemeHn 150/180 neprogos, onpeaeneHHbIX ¢ BEpOATHOCTLIO 95 % (Mnu ¢ nHon
BEPOATHOCTbLIO) 3a KaXable CYTKW, C NpeaenbHbIMU 3HAYEHMSIMW, YCTaHOBINEHHBIMU B JOrOBOPE.

MoryT 6bITb NPUMEHEHBI APYrMe MeToAbl OLIEHKMN, COrnacoBaHHble CTOPOHaMM 0roBopa.

B.1.3.10 HanpshkeHuss curHanoB B 3NEKTPUYECKUX CETSIX

MpooomKNTENBHOCTE UBMEPEHUIA: MUHUMATbHBIA MHTEPBAN BPEMEHN N3MEPEHNI ANA OLEHKN — ofHa Hepens.

MpegnaratoTca cneayoLme MeToabl OLEHKM Ans NobbIX 3HAaYEHUI:

- pacyeT yucrna unu NPOoLEeHTHOW A0NN 3HAYEHUIN B TEYEHME BPEMEHU U3MEPEHUI, KOTOPLIE BLIXOANAT 3a Npeaerb-
Hble 3Ha4YeHUsi, yCTaHOBIEHHbIE B JOrOBOPE;

- CpaBHEHVe MaKkCMMarnbHbIX 3Ha4YeHUI C NpeaenbHbIMU 3HAYEHMSAMU, YCTAHOBIEHHBIMU B AOTOBOPE (MPOAOIKM-
TENbHOCTb U3MEPEHMUI B JAHHOM CIy4ae MOXET OTNIMYaTbCs OT YKa3aHHOTO BbIlLE MUHUMAarbHOrO 3Ha4eHnsi u ObiTb paB-
HOW, Hanpumep, OaHOW Heaene).

B.2 NpoBepeHne cTaTUCTUYECKUX HAGNOAEeHUN

B.2.1 O6wue nonoxeHus

B HacToswem nogpasgene npvBeAeHbl pekoMeHAaLmMmn o opraHnsaunm u NpoBeaeHNto CTaTUCTMYeCKnX Habnoae-
HuI (o6cnegosaHuin) KO (BKNtoYas HenpepblBHbI MOHUTOPWHT).

Mpu npoBeneHun cratucTnyeckux HabnogeHun (obcnegosaruin) KO B MHTEpecax noTpebutens 3agada cocTouT
B TOM, 4TOObI 06ecnevnTb NOTPedbUTENs CBEAEHUSMU O COOTBETCTBUM NMOKa3aTenew KayecTBa AreKTPUYECKON 3Hepriu,
nony4aemon notpebuTenem, COBOKYNHOCTU CTAaTUCTUYECKUX UHAEKCOB KO, Npu3HaHHbIX CTOpOHamMu Joroeopa. 3Tu cTa-
TMcTnyeckue uHaekcol KO MoryT ocHOBbIBaTbCS Ha TpeboBaHMAX CTaHAapTa Unn yCTaHaBNUBaTLCH AN KOHKPETHOW anek-
TPUYEeCKonm ycTaHOBKM nnu obpasua obopyaoBaHus.

Mpu npoBeaeHnn obcnegosaHnin KO B nHTEpecax NoCTaBLLMKa IMNEeKTPUYECKON SHEPrny 3agada COCTOUT B OLEHKe
cyulecTsytowlero yposHs KO (Hanpumep, Ans NOAKMOYEHUS HOBOW HArpysku).

HacTosawwmin nogpasnen o6bAcHSET Lenb CTaTUCTUYECcKMX HabnogeHun KO n conepknT HekoTopble pekoMmeHgauun. Ha
ocHoBe 06paboTky BOMbLLIOMO YMcna U3MepEHHbIX 3Ha4YeHWI Nokasatenern KO npoBoauTtcs BelumncrneHne nHaekcoB KO ans koH-
KPETHOM TOYKM 3MEKTPUHECKON CETU MU CETU B LIEMOM, UCTONb3YEMbIX B KAYECTBE NCXOAHBLIX BEMUYMH, MO3BOMSIOLLIMX:

- MPOBEPUTL COOTBETCTBME YCroBUsM gorosopa (cm. B.1);

- KOHTPONMPOBAaTb U3MEHEeHNe nokasaTenen KO B TedeHne NpoaomKMTENbHOro neproaa BpeMeHu;

- CpaBHUBAaTb pasnuyHble ANEKTPUYECKNE CETU B OOUH U TOT XXe Nepuos BpeMeHu.

B.2.2 AHanus

[na craTmctnyeckoro aHanusa AOMKHbI NPUMEHATLCSA OOHOPOAHbIE AaHHbIE, NOMYyYeHHbIe B OAUH U TOT e UHTep-
Ban BPEMEHN N3MEPEHN B pe3ynbraTe OOHUX U TeX XXe U3MePEHUI B OOHOW N TOM Xe 3NEeKTPUYEeCKon ceTn 1 T. 4.

CTaTucTnyeckunii aHanmns OCHOBbLIBAETCA Ha Knaccudmkauum naMepeHHbIX 3HaYeHUN.

Ons kaxgoro otaenbHoOro nokasatens KO Heobxogumo ycTaHOBUTL «0GMacTb HOpMarbHbIX U3MEHEHU» U peLUunTb,
BKIOYATb UNW He BKIOYaTb B 3Ty 06MNacTb MapKMpoBaHHbIe AaHHble (cM. 4.7). ObnacTe HopMaribHbIX UBMEHEHWI 3aTeM pas-
OEensitoT Ha HECKOIbKO KIacCoB OAMHAKOBOW LUMPUHBLI. BbiOpaHHOe 4ncno KnaccoB onpeaensieT BENUYMHY A0BEPUTENBHOM
uHTepBana. NpuemnembiM cumTaloT Yncno knaccos, pasHoe 100. Knaccbl AOMKHbI OCTaBaTbCs NOCTOSHHBIMU B TEY4EHUE UH-
TepBana BpeMeHW M3MepeHuii (OAVH AeHb, OfHa Heaens, oavH rog v T. 4.). B npegenax obnact HopmarnbHbIX M3MEHEHWUI
yCTaHaBnuBatoT NocnefoBaTenbHOCTb KIaccoB OT Havbonee HU3KOro 40 Camoro BbICOKOTO 3HaYeHus. PaccumTbiBaloT Yncno
n3MepeHHbIX 3HaueHu nokaatens KO B npegenax kaxaoro knacca. 9tu pacyeTbl MOryT 6biTb MCNOMNb30BaHbI AN onpeaene-
HUS1 MHTErparnbHbIX KPUBbIX, KOTOPbIE B CBOK OYepenb MOTryT ObITb UCMONb30BaHb! A1 ONPEAENEHNs NPOLIEHTHBIX OTHOLLIEHWIA.

[nsa onpegeneHns AoBepUTENbHOrO UHTEpBarna Ucnomnb3yoT OPMYIibl CTAaTUCTUKM NPY 3a4aHHOW JA0BEpPUTENBbHOM
BEpoATHOCTW, Hanpumep, 95 %. Ecnn uncno crtatmcTnyecknx 3HavyeHun HeBenvko, cnegyeT cobnioaaTe OCTOPOXHOCTb
npu onpeaeneHny JOBEPUTENBHOIO MHTEpBana.

B.2.3 Unpekcbl KO

B.2.3.1 XapakTepuncTnkm oTAenbHOM TOYKN NEKTPOCETU

OTgenbHas TodKa U3MepeHUsi B 3aBUCUMOCTU OT KOHKPETHbIX NokasaTenen KO MoxeT xapakrepunsoBaTbCst MHAEK-
camu K3 aByx BMOOB:

- CTaTUCTUYECKUM MHAEKCOM (Hanpumep, MPOLEHTHBIM OTHOLLEHNEM) AN MaKCUMarbHbIX UMW CPEQHNX 3HAYEHWI B
TeyeHue BpeMeHu uamepeHuin (cm. [18] ans rapmoHuk, [19] onga dnvkepa v [20] 4ng HECUMMETPUKN HANPSXEHNI);

- noacyeToM cobbITUIN HapyweHus KO B TabnuyHon dopme.
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Mpumepbl nHaekcoB KO ons pasnuyHbix nokasatenen KO npusegeHs B B.1.3.

B.2.3.2 XapakTepuCTuku CeTu B LIENOM

CeTb B Lenom npecraenseT cobo COBOKYMHOCTb OTAEMbHbLIX TOYEK, Knaccnuuumpyembix No TUMy CETU NN No-
Tpebutenen. [ina nonyyeHns obLwmx pesynstatoB MOryT 6biTb onpegeneHsbl BecoBble KoadduumeHTsl. Becosblie koadhdu-
LUMEHTBLI MOTYT MPUMEHSATLCH U K CTAaTUCTUYECKUM MHOEKCAM U cOObITUSIM yxyaweHus K3.

B.2.4 Llenn npoBegeHusi MoHutopuHra K9

MoHutopuHr KO Heobxoamm Anst Toro, 4Tobbl XapakTepusoBaTb 3NEKTPOMarHUTHbIE SABIIEHUSI B KOHKPETHOW TOYKE
aneKkTpu4eckon cetu. Lienbs MoOHMTOpUHra MoXeT ObiTb NPOCTOM, HAaNMpPUMep 3aKmoYaTbCs B NPOBEPKE COCTOSHUS Henpe-
PbIBHOTO PEryNMPOBaHUSA HanpsXKeHUs B TOYKE Nodaqv aneKkTpuYecKon 3Heprum, unu 6onee CNOXHON, HaNpUvep B aHanm-
3€ rapMOHNYECKNX TOKOB, NPOTEKaLWMNX B pacnpenennTensHON SNeKTPUYeCcKon CeTu.

[ns npoBeaeHus MOHUTOpPUHra KO B OCHOBHOM MOryT ObIThb CrieytoLimne OCHOBaHUS:

1) HeobxoOMMOCTb YCTPaHEHMS MOBPEXAEHWN, Bbi3biBaloWMX yxyawerHme KO nytem BbISBNEHUss HECOBMECTUMO-
CTel Mexay cuctemon anektTpocHabxeHns n TC, BXOAALLMMUN B COCTaB 3MEKTPUYECKMX YCTAHOBOK;

2) HeobxoammocCTb oueHku K3, T. e. aneKTpoMarHnTHoM 06CTaHOBKM B KOHKPETHOW TOYKE A1 COBEPLUEHCTBOBaHNS
METOAOB PEryrnMpOBaHUS UNv NPOBEeAEHNA MEPONPUATUI NO ynyyieHnto K3;

3) nnaHvpoBaHue nogkntodeHns HoBbIX TC, T. €. aHanus ka4ecTsa PyHKUMOHNPoBaHMA TC nocne nogkmoYeHns Ho-
BOro o6opyaoBaHus, a Takke o6ocHoBaHWe TpeboBaHWI Kk ycTporicTBam obecnevermns KQ, nnaHnpyembiM K NOAKMHOYEHWIO
BHYTPW 3NEKTPOYCTaHOBKM.

B no6om criyyae npu opraHm3aumn MoHUTopuHra KO Hanbonee BaxXHO YeTkoe NoHMMaHue uenev moHmtopuHra. Ot
Lernew MOHMTOPUHra 3aBUCAT HOMEHKNaTypa nokasatenen K3, noanexalnx namepeHuio, NpoaornKUTENbHOCTb MOHUTO-
pVIHra 1 MOPOroBble 3Ha4YeHUs, C KOTOpPbIMK ByAyT CpaBHMBATLCA M3MEPEHHbIE 3Ha4YeHNs nokasatenen KO.

B.2.5 3koHOMM4YecKue acnekTbl MOHUTOpUHra K9

Ha ctoumocTb 1 06LLyt0 9KOHOMUYECKYH 3EKTUBHOCTL U3MEPEHUIN (MOHUTOPUHIA) BIMSIIOT HECKONBbKO hakTo-
pOB, B TOM YMCIie€ CTOMMOCTb:

- npumeHeHus CU;

- MPUMEHEHNS N3MepuTenbHbIX NpeobpasoBaTtenen;

- MOHTaxa CU B mecTax namepeHus, BKNoYasa 4OCTyN AN NOAKMHOYEHNS;

- obcnyxuBaHus;

- nepegayv AaHHbIX;

- ynpaBneHust aHHbIMK (co3aaHune 6a3 gaHHbIX U T. 4.);

- 06paboTku 1 aHanusa gaHHbIX, @ TaKkKe NMPOAOIMKUTENBHOCTL 0OCneaoBaHUS.

M3 aToro nepeyvHs ctoumocTb npumeHeHns cobetBeHHo CU penko sBnsieTca Hanbonee 3atpatHbiM dhakTopom. Ha
NOACTaHUMAX U B 3MNEKTPUYECKMNX CETAX MOCTaBLUMKOB 3MEKTPUYECKON SHEPrMn CTOMMOCTb MOHTaxa U obcnyxusBaHus
CW 06bI4HO 3Ha4YMTENBHO AOMUHMPYET Haf CTOMMOCTLIO NpumeHeHns CU. Ecnn paccmatpusaeTcs 4nuTenbHbIA NpoLecc
N3MEPEHUA, TO Ha4YMHAET AOMUHMPOBATL CTOMMOCTL Nepefayn U aHanusa AaHHelx. CrniegoBaTensHo, Npy opraHu3auum
MoHuTOopuHra KO uenecoobpasHo npumMeHsite CU, KOTOpble Nerko yctaHaBnueathb, UMEeTb JOCTAaTOMHO BO3MOXHOCTEN ANs
CBS13U 1 Nepefayvmn AaHHbIX U MPOBOAMTL CO0p AaHHbIX B hopme, KOTopas ynpoLlaeT 3agaqv aHanuaa (Hanpumep B CTaH-
AapTu3oBaHHOM dhopmare).

Mpu oLEeHke CTOMMOCTM U3MEPUTENBHOTO NpoLecca ANMTENbHOCTbL 06crneaoBaHus 06bIYHO MOXHO paccMaTpuBaTh
B Ka4yecTBe MHoxuMTens. [laHHoe nonoxeHne NPUMMEHUMO K M3MEPEHMSAM C Lienbio OLeHkn cooTBeTcTBUS KO TpeboBaHusaMm,
YCTaHOBMEHHbIM B CTaHAapTe, ycTaHaenvBatoLem Hopmel K3, Hanpumep [8] (cm. Takke FTOCT 13109). TpeboBaHus cTaH-
[apToB, KacalwLwmxcsa NpoaoKUTENLHOCTN 06cnenoBaHns, AOMKHbI ObiTb BbIMONHEHbI. ECnn onnuTtensHOCTb n3MepeHuii
B CTaHOapTe TOYHO He YCTaHOBMEHa, NPOAOIPKUTENBHOCTb U3MEPEHUIA criedyeT MUHMMU3NPOBATb C Y4ETOM KOHKPETHOW
CuTyauuu, Mpyu ycrioBUx NOryyYeHUss 4OCTaTOMHO MHAOPMaUMK NS COOTBETCTBYIOLLErO NpPoBeAeHMs oueHku. PakTopsl,
KOTOpbIE CrneayeT yYnTbiBaTh Npu BeIGOpe NPOAOMKUTENBHOCTM N3MEPEHWUIA, BKITHOYAIOT:

- OTHEeCEeHWe Harpysok noTpedutens K NpMMeHseMbIM B XXUIbIX, KOMMEPYECKUX Y NPOU3BOACTBEHHbLIX 30HAX;

- OCHOBaHuWA Ans nposegeHnss MOHUTOpUHra KO (cMm. Boilwle);

- U3BMEHYMBOCTb Harpy3oK 1 BpeMEHHbIE PaMKu, B Npefenax KoTopbIX 3Ta MU3MEHYMBOCTb AOMKHA ObITb N3y4yeHa.

Mepen opraHnsaumen NOCTOSAHHOW cUCTeMbl MOHUTOPUHIa KO cnegyeTt oueHWUTb NpenMyLLecTBa NoCTOSIHHOMO Ha-
6nogeHus. MNpamblie MaTepuanbHble BbIrogbl NPpY HENPEPbLIBHOM MOHUTOPUHIE, B YACTHOCTM, BKIOYAKOT B CE6S:

- BO3MOXHOCTb MAeHTUmrKaLmm HemcnpasHoOro o60pyaoBaHns A0 ero NomHoro Beixoda us cTpos (Hanpumep, nepe-
Kntoyartenen TpaHcopmaTopoB 1 GaTtapen KOHOEHCATOPOB);

- YMEHbLLEHNE BPEMEHN BOCCTAHOBIIEHUSI CUCTEM (32 CHET BhISIBNIEHUSI HEUCNPABHOCTEN);

- BO3MOXHOCTb NPOBEPKN COOTBETCTBUS YCINOBUSM [OrOBOPOB;

- onpegeneHve ycrnoBuin NOAKII0YEHUS HOBOro 060pyA0BaHMS.

CnepyeT Takke y4MTbIBaTb BO3MOXHOCTb CBSI3U C NOTpebuTenem Ans yrnyyleHns ero OTHOLLEHWI C MOCTaBLLMKOM.

B.3 MecTta npoBefeHuA u BUAbl HabnaeHUn

B.3.1 MecTta npoBeaeHus MOHUTOpUHra K9
Bbibop mecT gnsa yctaHoBku CU 3aBucuT oT uenu obcnenoBaHus. Ecnu uenb npoBegeHNss MOHUTOPUHIA 3aKmo-
YyaeTcsa B aHanuse npobnem, cBs3aHHbIX C Ka4eCcTBOM (pyHKUMOHMPOBaHWUS TC, NOAKIMIOYEHHBIX K 3NEKTPUHECKUM CETAM,
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To CW cnegyeT MOHTMPOBaTb BO3MOXHO Onuxe K Harpy3kam. [JaHHOe nonoXeHue MpUMEHUMO Npu aHanu3e npobnem,
CBSI3aHHbIX C KAYeCTBOM (DYHKLMOHUPOBAHNS BOCMPUUMYMBBIX SNTEKTPOHHbBIX HArpy30K (KOMMbIOTEPbI, ANEKTPUYECKNE Npu-
BOAb! C PErynnpyemoi CKoOpoCTbi0 BpaLleHus) 1 Ans 060pyaoBaHns aNeKTPUYeCcKUX pacnpenennTenbHbIX ceTen (YyCTpon-
CTBa 3aLLMTHOrO OTKIOYEHNS, KOHAeHcaTopsbl). [locne Toro kak BbigBneHo yxyalweHue K3, BoamoxHo nepemelteHne CU B
npegenax anekTpU4ecKon CUCTEMbI 1S OGHAPYXEHMS UCTOYHMKA NOMEX.

MecTto moHTaxa CW npu npoBeAeHnM MOHUTOPWHIa criedyeTt BolibnpaTtb ¢ y4eToM 3atpaT U yaoO6CcTB NpUMEHEHNS
NpW BbINOMHEHUUN TEXHUYECKMX, METOANYECKMX TpeboBaHU 1 MPaBOBbLIX NONOXeHUA. Hanpumep, nsMepeHunsi Ha anekTpu-
YeCKOW NoACTaHUMM B OCHOBHOM SABMSIIOTCA MEHee 3aTpaTHbIMU, YEM aHarnornyHble M3MepeHns Ha ornopax AekTPUYecKon
NWHWUKM BOaneke oT nogctaHuuu. [Npu NnpoBegeHn MOHUTOPMHIA C Lienbio MPOBEPKU COOTBETCTBUSI YCMOBUSIM JOFOBOPOB
mecTo pa3merteHns CU gomkHo GbITb cormacoBaHo CTOpoHamMm gorosopa. Kak npasuno, B Ka4ecTBe MecTa pasmeLleHns
CW BbIGMpatoT TouKy O6LLEro NPUCOEAMHEHUS K SNEKTPUYECKON CETWU, ONPeaEnseMyo Kak TOYKa 3MeKTPUYECKOn ceTu,
3NeKTpUYEecKkM bnmxaniias K BXOAHbIM YCTPONCTBaAM pacCMaTpuMBaEMOro NPUEMHUKA 3NEKTPUYECKON 3HEPTU, K KOTOPOW
NPUCOEANHEHBI UNN MOTYT ObITb MPUCOEANHEHBI BXOAHbIE YCTPOWCTBA APYrMX NMPUEMHUKOB.

B.3.2 O6¢cnenoBaHme o6bLEKTOB Nepen npoBeaeHNneM MoHUTopuHra K9

Mepen npoBeneHvem namepeHnn cnegyeT cobpatb cBefeHnsa 06 06CTaHOBKE B CUCTEME ANEKTPOCHabXeHus. 3To
obnerunt uenecoobpasHbln BbIbop MecT pasmelleHus CU, npoBeaeHne namepeHun n aHanua ux pesynsraTtos. [pu o6-
cnefoBaHUM 06LEKTOB CrieayeT yYnTbIBaTh:

- CBELEHMsA O CUCTEME 3rEeKTPOCHAOXeHUs1 (OQHONMHEWHbIE CXEMbI CETEN, XapakTepuUcTUKn TpaHcopmaTopos,
CXeMbl NOAKII0YEHUS TPaHCOPMATOPOB, XapaKTEPUCTUKMA CETU NMPU KOPOTKOM 3aMblKaHUW, XapaKTEPUCTUKA U pa3meLle-
Hye 6aTapen KOHOEHCaTopOB, cBeAeHNst 06 OTBETBIEHMAX CETU, AaHHbIE O Harpy3Kax, 3a3eMneHun n T. 4.);

- UBMEHEHUSI, UMEBLLUME MECTO B TOMOMOMMM 3MEKTPOYCTAaHOBOK (HanpumMep, B CBA3W C U3MEHEHUSIMU KOHOEeHcaTo-
poB ANns ynyyweHns koadduumeHTa MOLWHOCTU, U3MEHEHUSIMU Harpy3oK, BBOAOM B 3KCMyaTaumio U BbIBOQOM U3 JKC-
nnyaTauum TpaHcopmMaTopoB U T. 4.);

- cBefieHNs1 00 M3BECTHbIX BO3MYLLIAIOLLMX HArpyskax, ux napameTpax u paboumnx pexmnmax.

B.3.3 O6cnenoBaHMe 3nMeKTPOyCTaHOBKMU NoTpe6Gutens

Mpu obcrnenoBaHnM anNeKTpPOyCcTaHOBKM NOTpebutens uenecoobpasHo B AOMOIMHEHUE K CBEAEHMAM, YKa3aHHbIM
BbiLle, cobpaTb MHOPMaLUMIO 0 BUAAX U XapakTepucTukax NpUMEHsIiEMOro BOCNPUMMYMBOTO 060pyAOBaHUs, a Takke O
BpemeHun Nobbix cobblTi, coBnajaroLmx C yXyALleHneM KadecTBa PyHKLUMOHMPOBaHMUSA 0bopyAoBaHMs. 3T COObITUA
[OMKHbI 6bITb NPOBEPEHBI ANS BbISIBNEHUS UX COBMAAEHMUI C NpoLeccaMm, UMEBLUUMU MECTO B 3NEKTPUYECKUX YCTaHOB-
Kax 1 B NeKTPUYECKUX CETSX.

B.3.4 O6cnenoBaHue 3MeKTPUYECKON ceTun

O6cnenoBaHue anekTpuyeckon cetn TpebyeTt, 4Tobbl Obina cobpaHa cneumduryeckas MHQoOpPMaUnUs O CETH,
BKMOYas:

- CBEAEHUSI O 3aLUMTHBIX YCTPOMUCTBAX AMEKTPUYECKON CeTU U nx ycTaBkax. Cnegyer yunTblBaThb, YTO €CNy YCTaBKu
W3MEHSIIOTCSA MO Kakoi-nnbo npuynHe B TeHeHne nepuogda obcrnefoBaHusi, 3T0O MOXET OKka3aTb BO3OENCTBME, HANPUMeEp,
Ha CTaTUCTMKY NPOBanoB HanpsbkeHus. LienecoobpasHo, ocHOBLIBasiC Ha pe3ynbratax obcrnegoBaHus, NPOBECTH OLLEHKY
pasnuyHbIX CLeHap1eB paboThbl YCTPONCTB 3aLUMTHI;

- CBEOEHMWS O HanM4Mn n xapakTepucTmkax yCTPONCTB TeneynpasrieHns, OCyLLEeCTBNISEMOro No CUMOBLIM FNIVMHUSM,
KOTOpble MOTYT BMUSITb HA pe3ynbTaTbl U3MEPEHUN;

- XapaKTepPUCTUKN Harpy3oK (Hanpumep, NPOMBbILLNIEHHbIE HArpy3k1, B KOMMEPYECKMX 30HaX, B XUIbIX 30HaX MNn
CMeLlaHHble);

- MOPSKOK KOHTPOMSi PEaKTUBHOW MOLLHOCTY B 3MEKTPUYECKON CETH.

B.4 CoeanHeHnsA n nusmepsieMble BeNM4YUHbI

B.4.1 BoamoxHocTu nogkntovyeHmns CU

Mpu nogknioyeHun CUN HeoOXoAMMO NPUHATL PELLEHUS OTHOCUTENBHO HECKOMNBbKUX BapMaHTOB NOAKIIOYEHNS!, B TOM
yncne:

- Anst ogHoasHbIX U TpexdasHbIX M3MEpPEHUN;

- o cxemam «asa — asar», «dasa — HenTpanb» n «dasza — 3emnsy;

- Ha CTOPOHE HU3KOro U BbICOKOIO HanpshXXeHns B6nvan TpaHchopmartopa.

BapwuaHTt nogkntoveHms CU Bo MHOrom 3aBucuT OT Lenen nposegeHus obcneposaHus. MHorga tpeboBaHus
K nogkntodeHnto CU moryTt 6biTb permameHTUpoOBaHbl B CTaHOapTe, ycTaHaBnuvBatLweM Hopmbl KO, cooTBeTcTBUE
TpeboBaHMAM KOTOPOro npoesepseTcsa npy obcnegosaHmu. B niobom criyyae npy NoaknioyYeHny OOMKHbI YYMTbIBATbCS
TpeboBaHusa 6e3onacHOCTW, NpaBuna NoaknyeHns obopyaoBaHns, NoABEPralLLerocs BO3gencTBmio NoMex, a Takke
0CcoBGeHHOCTM nogknyeHus TpaHcgopmaTopoB. Kak npaBuno, npyu uaMepeHmnsax nokasartenen K3, oTHocswmxcs K
ONUTEnNbHbIM, YCTAaHOBUBLUMMCS SIBMIEHUSIM, TaKUM Kak rapMOHUKM U drimkep, MOryT ObiTb NpoBeAeHbl ogHodasHbie
NU3MepeHNsi BMECTO TpexdasHbiX. OTO BO3MOXHO MOTOMY, YTO [aHHble SIBMEHUSI YaCcTO MPOSIBASAITCH CUMMETPUYHO
B Tpex ¢asax. OgHako Takoe NpeanoroxeHue crneayeT NoaTBEPAMTb BPEMEHHbLIM NpoBeeHUEM TpexdasHbIX M3-
MepeHuii. Ecrniv OCHOBHOWM NPUYMHON NPOBEAEHUSA MOHUTOPWHIA SIBNAETCA 0OHapyXeHue npoBanoB 1 BbIGPOCOB Ha-
NPs>KEHUs, 3MepeHns criegyeT NPoBOAUTL BO BCEX hasax areKTPUYECKON CETU, K KOTOPOW NOAKMIOYEHO TEXHUYECKOE
CpeAcTBo, NoaBepraeMoe BO3AENCTBUIO NMOMEX.
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B.4.2 U3mepsieMmble nokasaTenu K9

HomeHknaTtypa nsmepsieMbIx BefIM4MH 3aBUCUT B OCHOBHOM OT Liefnein NpoBeAeHNs MOHUTOPUHIa, CTaH4apToB, Npu-
MEHSIeMbIX MPW OLIEHKE COOTBETCTBUSA, a Takke OT Apyrnx cakTopos. [1py opraHusauum MOHMTOpPUHra Heobxogumo Ans
ynopsgoyeHus 6asbl 4aHHbIX M 9KOHOMUWM MPOCTPAHCTBA AaHHbIX YCTaHOBUTL O4EPEAHOCTb MOSyYeHNss M3MepPAEMbIX Be-
NWYUH, HanpumMep B criegylowemM Buae:

a) OCHOBHble NapaMeTpbl CeTU (HanpsbkeHne, TOK, MOLLHOCTb U T. A.);

b) npoBanb! 1 BeIGpOCH! HANPsXeHUS;

C) rapMOHMKN HaNPsSXKeHUS;

d) rapmMOHVKK TOKa;

€) HeCMMETpUS;

f) HU3KOYaCTOTHbIE NepexoAHble NpoLecchl (NepekrYeHne KOHAEeHCaTopoB);

g) dhnvikep;

h) nHTeprapMoHWKN HaNPsXXeHNS 1 TOKa;

i) cMrHanel, nepegasaemble NO 3NEKTPUHECKNM CETAM.

[aHHas oyepenHOCTL NpMBEAEHa B Ka4ecTBe NpuMepa, AeNCTBUTENBHAA o4epeHOCTb byaeT onpeaensTees Lens-
MW 1 3ajavamm KOHKPETHbIX n3mepeHun. Ecnn oyepenHoCcTb NonyvYeHns AaHHbIX YCTaHOBNEHA U ee C YYEeTOM NpoBeAeH
Bblbop CU, pekomeHayeTcs, 4Tob6bl Obina ncnons3oBaHa Best MHopmauus, nonydaemas ot CU. Mpolle nckniountb Heko-
TOpble CBEAEHUsI Nocne NPoBeAEHHOr0 MOHUTOPUHIA, YEM NOMYy4YnTb HEOOXOAMMbIE BENNYMHbI MO3XKE, ECIIM OHU He Obinn
n3mepeHbl HenocpeacTBeHHo. Kak npaBuno, eAMHCTBEHHBIMW BOMPOCamMu, BANSIOLMMU HA 3TO pelueHne, ByayT obbem
namst CU 1 BAvsHMe CTOUMOCTW/BpEMEHN nepedayun 4aHHbIX.

B.4.3 MoHuTOopuHr nokasarenen K9, oTHocAWMXCS K TOKY

Kak npaBuno, notpebutens HeCEeT OTBETCTBEHHOCTL 3a TOK, KOTOPbIN NpUHaAnexallee eMmy TeXHM4eckoe cpeacTso
Nosfy4yaeT U3 CUCTEMbI ANEKTPOCHADXKEHNS NN UHXXEKTUPYET B CUCTEMY 3MEKTPOCHabXeHNs, @ MOCTaBLLMK 3MEeKTPUYECKO
3HEeprnm HeceT OTBETCTBEHHOCTb 3a HanpsPKeHWe anekTponuTaHus. [laHHoe nonoXeHune cnegyeTt MCnonb3oBaTh B Kave-
CTBE OCHOBbI NPU PELLEHNN BONPOCOB, OTHOCSALLMXCS K U3MEPEHNAM TOKa.

M3amepeHns Toka MMeIoT BaXKHYH POrib 415 OLEHKM 3MUCCUM NOMEX B SNEKTPUYECKNE CeTU, OQHAKO NPy N3MepeHu-
SIX FaPMOHMNYECKMNX TOKOB JOCTATOYHO CMOXHbBIM ABMSIETCA TOYHOE OnpeaeneHny yrnos ba3oBoro casura.

MamepeHns TokoB MOryT BbiTb HEOLIEHNMbI MPU ONpeaeneHnn NCTOYHNKOB/NPUYMH yxyaweHns K3, Tak kak pesynb-
TaTbl 3TUX U3MEPEHUIA MOTYT NOMOYb OnpeaenuTb, HaxoamTcs nMu CY B NONOXEHNN «BBEPX MO TEYEHMIO» UINN «BHU3 MO
Te4yeHuo». ITo 0cobeHHO cnpaBeanuBO B OTHOLLEHWUW NPOBAarioB HANPSXKeHWS.

B.5 BbI6GOp NOpOroBbIX 3Ha4Y4€HUM N NPOAOIMKUTENTBHOCTU MOHUTOPUHIra

B.5.1 NoporoBbie 3Ha4yeHus npu MoHUTOopuHre K3

[MoporoBble 3Ha4eHNS NPU MOHUTOPMHIE MOTYT ObITb ONpeAeneHbl UCXoAs U3 CTaTUCTUYECKUX UHAEKCOB, C KOTOPbI-
MW CpaBHWBAIOT pe3ynbTaTbl MU3MepPeHUIn, nnn n3 TpebosaHuni kK TC, NOAKMIOYEHHBIM K 3MIEKTPUYEcKUM ceTsam. B aTow cessn
cregyerT elle pa3 OTMEeTUTb He06XxoaMMOCTb 06CYXAEHWNA OCHOBaHWIA ANs NPOBeAeHWs MOHMTOpuHra. Crneayer yumTbiBaTh
pasnuuns Mexagy noporoBbIMM 3HaYEHUSMM NpY OBHAPYXXEeHUU NOMEXW, ONpeaeneHnn XxapakTepucTmk cobblTna yxyaLue-
Hua K3, npoBeaeHnn pacyeToB, CTaTUCTUYECKOM aHanuse.

PekomeHnayeTcs, 4ToObl NOPOroBble 3Ha4YEHUSI NPU U3MEPEHNAX Bbinn BbIOpaHbl HACTOMNBKO XECTKO, HACKOMbKO 3TO
OCYLLEeCTBMMO (MPY UCKINIOYEHUN NTOXHbBIX cpabaTbiBaHuin). Bonee wmpokme noporoeble 3Ha4eHns MoryT 6biTb 3deKTnB-
HO BBeAeHbI Npu 06paboTke NoNyYeHHbIX pe3ynbTaTtoB 3amMepeHnin. OgHaKo NOTePsHHbIE U3-3a HEMPaBUIbHO BbIOPaHHbIX
MOPOroBbIX 3HAYEHWU AAaHHbIE HE MOTYT ObITb BOCCTAHOBMEHbI.

[Mpu n3mepeHnsax B HeperynsapHoOn 4acTu 3NEKTPUYECKOW CETU criedyeT UCMONb30BaTb MOPOroBble 3HaYeHWs Ha
ckonb3sLen ocHose. Hanpumep, CU, pasBepHyTble Ha pacnpegennTenbHblX SMEeKTPUYECKUX NINHUSAX, C perynmpoBaHmem
HanpsbkeHust TpaHcdopmaTopamm ¢ OTBETBNEHNAMY 1 BaTapesiMu KOHAEeHCaTopoB, MOMyT UCNONb30BaTb (PUKCMPOBaHHbIE
noporosble 3Ha4yeHusa. OgHako npu yctaHoske CU B mepedaroLLyx cuctemMax Unm gpyrmx 4actax aneKkTpu4eckux ceTen, He
VMeoLLMX NPSMOTo PErynnpoBaHns HanpsiKeHns, cnegyeTt NCNomnb30BaTh CKOMb3SALLME OMOPHLIE 3HAYEHWS.

B.5.2 NMpopgomkntTenbHOCTb MOHMTOPUHra K39

MpoaomKNTENLHOCTE MOHUTOPUHIA AOMKHA OblTb onpeaeneHa C y4eToM OCHOBaHWW Ans nposedeHus obcneno-
BaHua KO3. Hanpumep, ecnun pesynesratbl UISMEpPEHU CpaBHMUBALOT € uHaekcamm K3, NpoaomknTenbHOCTb MOHUTOPUHIA
onpegensierca TpeboBaHNAMM K pacyeTam 3TUX NHOEKCOB.

YacTo nonesHo cpaBHUTb pe3ynbTathl namepeHuit K3, nonyveHHble B pasnnmyHble MOMEHTbI BpEMeHM, Hanpu-
Mep pesynbTaTbl TEKyLlero u npownoro roga. Ecnn cpaBHeHws Takoro Buaa LenecoobpasHbl, MOHUTOPUHT MOXET
ObITb HenpepbIBHbIM. MUHUManbLHas NPOAOIKUTENBHOCTE MOHUTOPMHIa MOXeT ObiTb yCTaHOBNEHa B cTaHAapTax,
ycTaHasnusawowmnx Hopmbl K3 (cm., Hanpumep, FOCT 13109). B niobom cnyyae uamepeHus Takmx cobbiTuin yxya-
weHua K3, kak nposanbl U BbIOPOCHI HanNpshkeHus, TpebyoT ANUTENLHOrO Nepuofa U3MepeHun (Mecsaubl) AnNs no-
nyyYeHWs AaHHbIX, HeobxoauMbIX AN 3Ha4YMMon oueHkn. bonee pegkme cobbiTusa yxyawenusa K3, Takue kak npe-
pblBaHUS HanpsiXeHus, MoryT TpeboBaTb elle 6onee AnUTENbHLIX NeprModoB HabnogeHns. B npoTMBONONOXHOCTb
3TOMY M3MEPEHWUS rapMOHWK W APYrMX YCTaHOBUBLUMXCS NPOLECCOB MO3BOMSIOT NOMYyYMTb 3Ha4YMMY0 MHOopMaumio
3a CpaBHUTENbHO KOPOTKWUIA Nepunod BpemeHn (MUHUMYM ogHa Hegensd). [ina namepeHunin Ha COOTBETCTBME CTaHAapTy,
ycTaHaBnueatowemy Hopmbl K3 (cm., Hanpumep, FOCT 13109), NnpoaomKMTEeNbHOCTL HabnwageHus gormkHa ObiTb
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ycTaHoBfeHa B cTaHAapTe. Bonpoc o Tom, Heobxo4um nu HenpepbIBHbIN MOHUTOPUHI A5 MPOBEPKU COOTBETCTBUS
CTaHOapTy, O0JKEeH ObITb pelweH B KaXXaoM KOHKPETHOM Cliy4ae.

B.6 CtatucTuyeckum aHanus pesynsraTtoB U3MepeHun

B.6.1 O6Lwwue nonoxeHus

[ns 06paboTkM pe3ynsTaTtoB N3MepeHuii AOMKeH ObiTb NPUMEHEH CTaTUCTUYECKMI aHanna. B 3aBrucmMmocTy oT Le-
nen n3mMepeHin 1 HOMEHKNaTypbl n3MepsieMblx nokasarenen KO moryT 6biTb BbiOpaHbl pasnnyHble MeToAbl aHanu3a, B
TOM YMCIIE OCHOBAHHbIE:

- Ha noAcyeTe Yncna cobbITUiA, NPU KOTOPbLIX NPEBLILLAETCS YCTAHOBIEHHOE NOPOrOBOE 3HAYEHUE;

- FPYNNMpoBaHMKM BOMbLLOTO Y1CNa pe3ynbLTaToB U3MEPEHUIA, MPOBEAEHHBLIX B OAMHAKOBBIX YCMOBUSAX, C UX NpuBeae-
HMEeM K OOHOMY WIN HECKOMbKUM 3Ha4yeHusM. B kayecTBe Takux 3HaYEHUI MOTyT NPUMEHATBLCA MakcumarnbHble, CpeHue
N MUHMMarbHbIE 3HAYEHMS, a TaKkkKe 3HAYeHNs, COOTBETCTBYOLLME BEPOATHOCTU 99 % 1 95 %. Bo MHOrMX cnyyasix uene-
coobpa3HO NpUMEHEHME 3HAYEHUN, COOTBETCTBYIOLLMX BEPOSTHOCTU 95 %.

B.6.2 Unpekcbl KO

Mepen npoBegeHNEM M3MeEPEHNIA HEOOX0aUMO BbIGpaTh NPUMEHSIEMbIE CTaTUCTUYECKME NHAEKCHI KO, ¢ koTopbiMu
OyoyT cpaBHUBATLCS pe3ynsTaThl U3MepeHUn. 3T cBeaeHus OyayT nonesHbl Ans onpefeneHns NpoaoHKUTENBHOCTM U3-
MEPEHWIA, MOPOroBbIX 3HAYEHWUI 1 NOpsiAKa CTaTUCTMYecKon 06paboTkn pesynsraTtoB M3mMepeHuin. Mpu oTCyTCTBMM CTaH-
[apTa, ycTaHaenmeatowero nigekcoel K3, Heobxogum BbIGOp KOMMMeKTa MHOEKCOB ANsl KOHKPETHbIX uamepenun. B go-
KyMeHTax, ykasaHHbix B Bubnuvorpadun, npveeaeHsl CCbinikn Ha pag paboT, npoBedeHHbIX Mo BOMPOCaM BbIMMCIEHUA
CTaTUCTUYECKMX MHAeKcoB KO.

B.7 U3amepeHue nokasatenen KO ana yctpaHeHUsi TeXHUYECKUX Npobrem

B.7.1 O6Gwue nonoxeHus

YcTpaHeHve noBpexaeHun, BbidblBaoWwmnx yxyaweHne K3, npoBoaAaT B OCHOBHOM B CBA3W C SKCNNyaTauMOHHbIMU
NPOMCLLECTBUAMM UK Npobnemamu. MNo3aToMy 4acTo xenaTenbHO NoMy4YnTb pe3ynbsTaThl Kak MOXHO ObiCcTpee, B OTIMYMe
OT UX NOMNyYeHNs AN NPOBEPKMN BbIMOSIHEHUS YCIOBMWI JOrOBOPOB UM apXMBHOIO NPUMEHeHNs. TeM He MeHee Heobxoan-
MOCTb BbICTPON ANarHOCTUKN He JOMKHa NPUBOANTL K HeoBayMaHHbLIM MM He0B6OCHOBaHHbBIM BbIBOAAM.

O6bIYHO NepBUYHbIE (HEOOBbEAMHEHHbIE) pE3YNnbTaThl N3MEePEeHU ABNATCA Hanbornee NPUrogHbLIMK MPY OTbICKaHWUK
N yCTpaHeHUn NOBPEeXAeHWI, T. K. NO3BONSAOT NPOBOAMTL Mtobyto nocneaytoLyto 06paboTky AaHHbLIX, HanpuMep NocTpo-
eHue rpadumyeckux xapakrepuctuk (curdatyp) K. ins Toro 4to6bl MUHUMK3NPOBaTL 06bEM CBEAEHUIA, COXPAHSIEMbIX U
obpabaTbiBaeMbIX NpK OTbICKaHUW MOBPEXAEHWS, Lierecoobpa3Ho hMKCMpoBaTh 1 BblAaBaTb TOMbKO Te AaHHble, KOTopble
661 nonyyveHsl CY HenocpeacTBeHHO nepep cobbITUEM, BO BPEMS 1 nocne cobbiTna (Hanpumep, nposana HanpshKeHns
11 NepexogHoro npouecca).

B.7.2 N'pacdhmueckne xapakrepuctmku K9

Ipaduyeckne xapaktepmctukmn (curHatypel) KO npeacraesnsior cobon rpadmnyeckme npeacraBneHms cobbituin Ha-
pyweHus K3, yacto conpoBoxgaemble KpaTkKuMu Tabnmuamm YNCNOBbIX XapakTEPUCTUK.

HanbGonee obLien dpopmoii rpacdmnyeckon xapakTepuCcTMKM ABNSETCA BPEMEHHAs OCLUMMNorpaMmMa HanpsKeHus 1
Toka. MoryT GbITb MonesHbl Takke Apyrne POpMbl CUrHATYp, TakMe Kak CreKTporpamMmmbl, OTpaxaroLme rapMOHUYECKUI
COCTaB, MHTerpanbHble pacnpefeneHns BepoaTHOCTU U T. A. Lkana Bpemenn ana npeactaBneHns rpaduyeckmx xapak-
Tepmctuk KO moxet meHaTbca ot 100 mkc go 30 gHewn. Lkany BpemeHn ond npegcraBneHns cobbitusa HapyweHns KO
onpegenstoT ¢ ncnonb3osaHnem CY Ha 0OCHOBE XapaKTepUCTUK 1 ANMTENBHOCTM cobbITHS.

B GonbLuMHCTBE CriydaeB c4MTaloT, 4To rpaduryeckme xapakrepucTuku KO omkHbI NpeacTaBnaTb cUrHan nepea, Bo
BpeMs 1 nocrne cobbiTns HapyleHnsa K. ObbluHO oTobpaxeHue curHana nepes cobbiTem AOMKHO 3aHUMaTb YeTBEPTYIo
yacTb rpaduka.

Ipachnueckne xapakrtepnctukn K3 ABAAIOTCS NONE3HLIMW MPU OTICKAHUM U YCTPAHEHUW MOBPEXAEHUI BO BCe
SNEKTPUYECKOWN CETU, BKIOYas YCTaHOBKU notpedbutenen. OObIMHO rpadhmyeckme xapakTepucTUKM UCMONb3YIOT, YTOObI
naEeHTUOULMPOBATL U ONPeaennTb NCTOYHMK COBbITUA HapyLleHnsa KO 1 NPpUHSATL COOTBETCTBYIOLLEE peLLeHe.

C vcnonb3oBaHeM rparyeckon XxapakTepucTuKM nposana HanpshkeHUs 3KCNepT MOXET, Hanpumep, onpeaenuTb,
YTO MpuyMHOM yxyalweHus KO aBnseTcs nyck MOLLHOMO ABUratenst B KOHKPETHOM MecTe pa3MeLLeHust, U MPUHATb COooT-
BETCTBYIOLLEE peLLeHne. XOTS NPUBEAEHHbIN NPUMepP OTHOCMTCS K NpoBany HanpshkeHusi, B CNpaBOYHOW NuTeparype npu-
BeAEeHbl TUNoBble rpadnyeckne xapakTepUCTUKN AN COTEH PasfnnYHbIX COBbITUI HapyleHns KO, Bbl3BaHHbIX: BKIHOYe-
HUAMW YCTPONCTB KOMMEHCaLMN peakTMBHOW MOLLHOCTU, MOMHUEBLIMU paspsaamMmn, HEMCNPaABHOCTAMU B 3NEKTPUYECKNX
CeTaX U yCcTaHoBKax notpebutenen, ocnabneHmem KOHTAKTOB, MCKPEHWEM KOHTAKTOB, U3MNyYeHnAMY pagmonepenarymkos,
OOHOBPEMEHHbIM NOAKIIOYEHNEM BNEKTPOHHbLIX YCTPONCTB U ABUraTenemn K Oo4HOW CeTM U T. 4.

XoTa ngeHtTndmKauus cobelTvsa HapyLeHms KO Bo3MoXHa Ha OCHOBE TOMbKO rpaddnyeckoin xapakTepucTUK1 Hanpsi-
XEHUS, Hannume rpadM4ecKknx xapakTepuCcTMK TOKa CyLLECTBEHHO NOBbILLAET BO3MOXHOCTM U TOYHOCTb OLIEHKM COBbITUS.
Bonee Toro, rpachuyeckne xapakTepucTyKM Toka MOMOraroT onpeaenvTe HanpaeneHne K UCTOMHUKY HapyLlueHus KO.
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MpunoxeHue C
(cnpaBo4Hoe)

PekomeHgauum no XapaKtepuctukam cpeacte M3MepeHMﬁ

C.1 O6wme nonoxeHus

HacToswmii ctaHgapT npeactaenseT coboi ocHoBomnonaratoLLyto nybnukauuio B obnactn AMC. BmecTe ¢ Tem aetanb-
HOE PYKOBOLCTBO MO xapaktepuctukam CU, meTogam MnoaTBepKAEHWS BbIMOMHEHUS YCTAaHOBMNEHHbIX TPeBoBaHWiA K Xapak-
Tepuctukam CW, 4OMNOMHUTENbHBIM BIMSIIOLLMM BENUYMHAM U APYTMe aHanorMyHble CBeAeHWst AOMKHbI BbiTb NPUBEAEHbI B
cTaHgapTe, pacrnpocTpaHsoWeMcs Ha rpynny npogykumn. OgHako cTaHOapT, PacnpoCTPaHSIOLWMIACA Ha rpynny NpoayKumm,
B HacToslLLiee BpeMsl OTCYTCTBYET M MOMb30BaTENV HACTOALLEro ctaHaapTa 6yayT BblHyXAEHbl ycTaHaBNMBaTh TpeGoBaHusa K
CW, npoBoauTb X KOHCTPYMpPOBaHUe, BbiIGUpaTb UK ucnbiTbiBaTe CUA, NpUMeHsAs HAaCcTOALLMIA OCHOBOMOMNaratoLLUiA CTaHaapT.
B a0l CBA3W B A@HHOM MPUNOXEHUWN NPUBEAEHLI HEKOTOPLIE PEeKOMEHAALIMM, He MMeloLLIMEe HOPMAaTUBHOTO XapakTepa.

Mocne 3aBeplueHnUs paboTbl Hag CTaHAAPTOM, PACTPOCTPAHSIIOLMMCS Ha TPYNMy NPOAYKLWK, OaHHOE NPUIIOXKeHne
B CrieayloLeM 1sgaHnm HacTosILLero ctaHaapTa byaeT UCKTHYEHO.

C.2 CymmapHble TpeboBaHus

Tabnuua C.1 cogepXuT nHpopmaLmio 0 CymmapHbix TpeboBaHNsSX K XapaKTepucTukam npouecca U3mepeHus knac-
coB A n S. B cnyyae npoTtvsopeunii mexay tTabnuuert C.1 1 HopMaTUBHOW YacTblo HACTOALWEro CTaHAapTa NPEUMYLLIECTBO

nMmeet HopMmaTtnBHasa YaCcTb CTaHAapTa.

Tabnuuya C.1 — CymmapHblie TpeboBaHus

Knacc
I'I}?:;aaaTenb Xapakre- MeTon HeonpeneneH- [nanasoH O6nacTtb 3|jaquV||7| MeTon
, MYHKT PUCTUK - < 51) BnugawoLwen senu- 6
n3mepeHum HOCTb U3MepeHunn n3mepeHun 2) oobegnHeHunA
CTaHOapTa npouecca YUHbI
n3MepeHun
YacTora, A 51.1 +0,01 Ty (42,5—57,5)'y/ | (42,5—57,5) Ny TpeboBaHusi
5.1 (51—69) 'y (51—69) Ny He yCTaHOB-
nNeHbI
S To xe +0,05Ty To xe To xe To xe
3HayeHune A 5.21 £0,1% ot Uy, | (10—150) % ot (10—200) % ot 44n45
Hanpske- Ugin Ydin
Hus, 5.2
S To xe +0,5% o0t Uy, | (20—120) % ot (10—150) % ot To xe
Ydin Udin
KpaTtko- A [5] [5] 0,2—10 (Pg) 0—20 (Pg) [OCTP
BPEMEH- 51317.4.15
Has fosa —
chrukepa, S To xe 5.3.2 0,4—4 (Py) 0—10 (Pg) To xe
5.3
lMNposarsbl A Urms(112) Amnnutyaa He npumensioT He npumensior TpebosaHus
¥ BbIGPO- £0,1 % ot Uy, He
Cbl Ha- OnutenbHOCTb yCTaHOBMEHbI
NpsKeHus, + 1/2 nepmnopga
5.4 S 541 Amnnutyna To xe To xe To xe
1% ot Uy,
[OnutenbHoCTb
+ 1/2 nepvnoga
unu £ 1 nepuoa
Mpepsbl- A Urms(112) OnuTenbHocTe | He npumensioT He npumensiot TpebosaHus
BaHUS Ha- + 1/2 nepvopa He yCTaHOB-
NpshKeHus, NeHbI
55 S 5.5.1 OnutenbHOCTb To xe To xe To xe
+ 1/2 nepmnopa
unu = 1 nepunog
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lMpodomkeHue mabnuusi C.1

Knacc
[Nokasartenb XapakTe- M O6nacTtb 3Ha4YeHuM
eTon, HeonpepeneH- [OunanasoH o MeTton
KO, nynkr puctuk n3mMepeHnii HOCTb N3MepeHuit namepenuii!) anmow,emz)aenm- o6beanHeHns
cTaHgapTta npouecca YUHbI
N3MepeHun
Hecumme- A Koadpdpu- +0,15 % (0,5—5) % (K5) (0—5) % (K5) 44n45
Tpus Ha- LUMEHTbI He- (0,5—5) % (Ky) (0—5) % (Kp)
NPSDKEHUNA, cUMMeETpUn
5.7 Kyn Ky
S Koathpumum- +0,3% (1—5) % (Ky) (0—5) % (Ky) To xe
€HT HECUM- (1—5) % (Ky) (0—5) % (Kp)
meTpum K, (ecnn npume- (ecnu npumeHsitoT)
[ononHu- HSIKOT)
TeNbHO — KO-
achdmumeHT
HecuMme-
M K,y
[apmo- A 5.8.1 [5], knacc | (10—200) %, 200 %, knacc 3 [9] 44n45
HUKN Ha- knacc 3 [9]
NpsiKeHust,
5.8 S To xe 200 % [9], (10—100) %, 200 %, knacc 3 [9] To xe
knacc Il knacc 3 [9]
WHTeprap- A 5.8.1 [5], knacc | (10—200) %, 200 %, knacc 3 [9] 44n45
MOHMKM knacc 3 [9]
Hanpsbke-
Hust, 5.9 S To xe YctaHaenuBaeT- | YctanaesnueaeT- | 200 %, knacc 3 [9] To xe
Cs1 U3roToBUTE- €Sl U3roToBUTE-
nem CU nem CU
MHgpopma- A 5.10.1 5.10.2 (0—15) % ot (0-15) % ot Uy, TpeboBaHusi
LIMOHHblE Ugin He ycTaHoB-
cvrHansl neHbI
B 3eK-
TpHdecKoit S YcrtaHaBnu- | YcrtaHaBnuBaeT- | YcTaHaBnusaeT- To xe To xe
cetn. 5.10 BaeTCcs 13- €Sl U3roToBuUTe- CS1 N3roToBUTE-
' rotoBuTeENem nem CA nem CU
Ccn
OTtpuua- A 5.121 5.12.2 5.12.2 He npumeHsioT TpebosaHus
TenbHble/ He ycTaHoB-
MONOoXMK- neHsbl
TernbHble
OTKITOHE- S YcraHaBnu- | YcrtaHaBnuBaeT- | YcTaHaBnusaeT- To xe To xe
HUS Ha- BaeTCH 13- €Sl U3roToBUTE- CSl U3roToBUTE-
MpSKEHMS, rotoButenem nem CUA nem CU
5.12 e
Mukpoce- A TpeboBanusi | TpeboBaHua He | TpeboBaHus He lNnkosoe 3Have- TpeboBaHusi
KyHOHbIe He yCTaHOoB- yCTaHOBMEHbI YyCTaHOBMEHbI Hue 6 kB He ycTaHoB-
umnynbCc- neHbl neHbl
Hble
nomexu S To xe To xe To xe TpeboBaHus He To xe
(cM. Tak- YCTaHOBMEHbI
xe [8])
HaHoce- A TpeboBaHust | TpeboeaHus He | TpeGoBaHUs He lNnkoBoe 3Hauve- TpeboBaHus
KYHOHbIe He yCcTaHOoB- YCTaHOBMEHbI YCTaHOBMEHbI Hve 4 kB3) He ycTaHoB-
umnysnbc- neHbl neHsbl
HbIe rno-
Mexu S To xe To xe To xe TpeboBaHusi He To xe
YCTaHOBMEHbI
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OkoHyaHue mabnuupbi C.1

1) CU porkHbl yIoBRNeTBOPATL TPeBOBAHNAM K HeoNpeaeneHHOCTY U3MepeHUii B Npeaenax Anana3oHa 3MepeHuil

2) Ecnn napameTpbl M3MepsieMblX CUrHANOB NPEBbLILIAIOT A1anasoH naMepenuii CU, To npy nameHeHnsx napame-
TPOB [0 NMpefenbHbIX 3HaYEeHWI 06M1acTh BIUSIIOLLMX BENUYMH BKITIOYUTENBHO Ha MOHUTOPE CU JOIMKHO ObITh ykasaHo
cocTosiHue neperpy3ku. [laHHoe TpeGoBaHWe He NMPVUMEHSIOT NpK BO3AECTBUM NEpPeXoaHbIX MPOLLECCOB HaMpPsKeHUs.

3) BospeiicTBie Ha CM MUKPOCEKYHHBIX UMMYILCHBIX MOMEX GOrbLION SHEPr U HAHOCEKYHAHBIX MMAYNbCHBIX
MOMEX He JOIKHO OKa3blBaTb BIUSIHUS HA pe3ynbTaThl U3MepeHUii Nocre OKoHYaHUs nomex. MNpu NnoaTBepXaeHnmn Tpe-
60oBaHMii K HEONPEAENEeHHOCTU N3MEPEHNI NEPEXOHbIE NMPOLECCH HAMPSHXKEHUS MOAAT HA M3MEPUTESbHBIE 3aXKMMbI
CMW, a He Ha 3aKMMbI 3MNEKTPONUTAHUS.

Mpumevanune — Knacc B xapakrepncTuk npoLecca M3mMepeH1Uin He BKIIOYEH B HACTOSALLYIO Tabnuuy, T. K. He
pekomeHA0BaH AN HOBbIX KOHCTPYKLUM CU 1 MOXeT BbITb UCKIIOYEH B CneaylowweM n3faHnm HacTosLWero ctangapTa.

C.3 PykoBoACTBO MO UCMbITAHUSAM

Mokasatenu KO B HacTosiLeMm ctaHgapTe MoryT ObiTb OTHECEHbI K OBYM KaTeropusiM SIBMEHUA — ONUTENbHbIM U
UMeILLMM nepexoaHbIv xapakTep. MNokasatenu KO, cBsizaHHble C ANUTENbHBLIMW ABNEHUSIMU, OTHOCSITCS K 3HaYEHUIO Ha-
NpsKeHus1, YacToTe, rapMoHUKaMm, cnukepy, HecummeTtpun. Nokasatenn K3, cesizaHHbIE C IBNEHMAMU, UMELUMN nepe-
XOAHbIV XapaKkTep, OTHOCATCA K NpoBasiam HanpsiKeHusi, NepeHanpsbkeHMaM U NpepbiBaHUAM HanpsKeHns.

McnbiTaHna Npu HEU3MEHSAIOLWNXCA U3MeEpPSEeMbIX CUTHanax, YCTaHOBMIEHHbIE B pasgene 6, 4OCTaToYHbl Ana nog-
TBEPXXAEHUS BbIMOITHEHNST YCTAHOBIEHHBLIX TPEOOBaHMI K HEONMpPEAENneHHOCTU U3MepPEHUIA, xapaktepuctnkam CU mn pe-
aKkuMn Ha BRMsOLWME BENUYUHBI MPU U3MepeHun nokasatenen K3, cBa3aHHbIX ¢ AnuTeNbHbIMU siBNeHuamMu. OgHako uc-
NbiTaHWUA NPU HEU3MEHSIOLLNXCA CUTHanax B COOTBETCTBMM C pa3fenom 6 He MOo3BOMnsOT NOMHOCTLIO NOATBEPAUTL, YTO
TpeboBaHWs HACTOsILLEro cTaHAapTa peann3oBaHbl Npu N3MepeHun Bcex nokasarenen KO.

[ns nokasatenen KO obeunx kateropuii, CBA3aHHbIX C HEMPEPbIBHbIMU SBNEHUSAMMU U IBNEHUSMU, UMEOLLIMMU Nepe-
XO[HbIV XapakTep, TpeboBaHus k peanusaumm B CY METOAOB N3MEPEHUI, YCTaHOBIEHHbIX B pasgene 5, MoryT ObiTb noa-
TBEPXXAEHbI NALLb NPY UCMOMb30BaHUN U3MEHSOLLNXCS N3MEPSIEMbIX CUTHAIOB.

Hanpumep, Heobxoammo Byner nooTBepamTb, YTO METOL M3MEpPEHMs NMPOBarioB HaMNpsKEHWs, peann3oBaHHbIA B
CW, cooteeTcTtBYyeT TpeboBaHusM 5.4. Torga nepebi U3MepseMbli U3MEHSIOLLIMINCA CUrHan criegyet NpUMeHUTb A4S nNoa-
TBEPXOEHMSA TOro, YTO AENCTBUTENbHO NPOBOAMTCS M3MEPEHME CPeaHEKBaLpaTUYECKOro 3Ha4YeHWst npoBana Hanpsxe-
HWUS; BTOPOM N3MEHSAOLLMIACA cUrHan — Ans NOATBEPXKAEHMS TOro, YTO A4ENCTBUTENBHOE CpeaHeKBaapaTUYeckoe 3Have-
HWe pacCcYUTbIBAETCS KaXabIn Nepunog; TPeTUn U3MEHSIOLLMICS CUrHan — NS NOATBEPXKAEHUS TOro, YTO AENCTBUTENbHOE
cpenHekBaapaTUyecKkoe 3HauyeHne OOHOBMAETCA KaXayto NOMOBUHY NEPUOAA; YETBEPTLIN U3MEHSIIOLLNIACA CUrHan — ans
NOATBEPXKAEHUS TOTO, YTO NOMyNepuoabl HE3aBMCMMO CUHXPOHU3MPYHOTCS B K&XXAOM KaHane; NATbIN N3MEHSIIOLLMNCS CUr-
Han — Ans noaTBepXAeHUst NPaBUNbHOCTU N3MEPEHUst IMyOUHbI U ANUTENBHOCTM MHOrOa3HbIX MPOBANOB HaNPSXXEHUS.

lMpuBeaeHHbIN Bbile NpUMep OOMKEH CRYXUTb NUlb unntcTpauyuen. NonHoe nogTBepXaeHUE BbINONHEHUS
YCTaHOBNEHHbIX TpeboBaHMI K MeTogaM U3MepPEHU NPUMEHUTENbHO KO BCeM nokasaTtensm KO moxeT TpeboBaTtb
NPOBEeAEHNS UCMbLITAHUI C NMPUMEHEHUEM COTEH M3MEHSIOLMXCS CUTHANOB (anbTepHaTUBHLIM METOAOM MOATBEPXK-
OEeHUs BbINOJIHEHUST YCTAHOBMEHHbIX TpeboBaHM B onpedeneHHbIX cnyyasax MoryT ObiTb AeTarnbHble MPOBEPKM MPO-
rpammHoro obecnevenuns CU).

B HacTosiLLeM cTaHaapTe He YyCTaHOBMEH MOMHbIV NepeYeHb UCNbITAaHUA ANt NOATBEPXAEHUS TOro, YTO METOAbI 13-
MepeHuii Obinu peanusoBaHbl B CY npaBunbHo. Takol nepeyeHb OyaeT NpuBeaeH B CTaHAapTe, pacnpoCTpaHsiioLWLemMcs
Ha rpynny npoayKummn.

CnenyeTt yunTbIBaThb, YTO 3HAYEHUS HEKOTOPLIX MapamMeTPOB B KOHKPETHbIX Krlaccax TpeboBaHus MOryT ObiTb «ycTa-
HoBneHbl narotoButenem CW». Mpu nogTBepxaeHnn BbinonHeHusa TpeboBaHui K xapaktepuctukam CW cooteBeTcTBUE
OaHHbIM BuaaMm TpeboBaHui cnegyet noATBEPAUTb MYTEM U3YYEHUS] TEXHUYECKUX AOKYMEHTOB Ha CU.

C.4 PexomeHaaumm no cogepXxXaHu TeXHU4YeCKUX AOKYMeHTOB

Yka3aHune B TEXHNYECKUX JOKYMEHTax usrotosutens o Tom, yto CU cootBeTcTBYyeT TpeboBaHuaM knacca A, S nnu
B, saBnseTca HegocTaTo4HbIM. [JOmKHbI ObITb AONONHUTENBHO NPUBEAEHbI CNEAyLLMe CBEAEHUS:

- oonycTumble npeaensl nameHeHus Uy, v npeaensl usMmepsieMblx 4acToT,

- nobble akceccyapbl MNu onuumK, HeobxoauMble Ans obecrneveHnsi COOTBETCTBUS TpeboBaHUSIM HACTOSILLEro CTaH-
Aapta;

- MepeyeHb BCcex uaMepsieMblx nokasarenen K3 B COOTBETCTBMM C HOMEHKNATYPON, YCTAHOBNEHHOWN B HACTOALLEM
cTaHAapTe, C yKa3aHWeM NoaTBepPXaeHHOro Knacca XxapakTepucTuk npolecca M3MepeHui.
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MpunoxeHue A

(cnpaBo4Hoe)

CBefieHns 0 COOTBETCTBMU CCbINOYHbIX MeXrocyaapCTBeHHbIX CTaHAApPTOB
MeXayHapoaHbIM CTaHAapTamM, MCNOJIb30BaHHbLIM B Ka4eCTBe CCbIJTOYHbIX

Tabnuua OAA

B NPUMEHeHHOM MeXaAyHapoaAHOM CTaHaapTe

BETCTBUA CTaHOAPTOB!

- MOD — moanduumnpoBaHHble CTaHAapTbI.

OBosHaveHme Cobino4Horo Crenes O603Ha4YeHNe 1 HaMMEHOBaHNE CCbINOYHOIo MeXayHapoaHOoro ctaHaapTa
MeXrocynapCTtBeHHOro ctaHgapta COOTBETCTBUSA
OCT 30372 MOD IEC 60050-161:1990 «MexayHapoaHblIi 3aNeKTPOTEXHUYECKUIA Co-
(IEC 60050-161:1990) Bapb. MMaBa 161. AnekTpoMarHMTHas COBMECTUMOCTb»
FOCT 30804.4.7—2013 MOD IEC 61000-4-7(2002) «3nekTpoMarHuTHas COBMECTUMOCTb.
(IEC 61000-4-7:2009) Yactb 4-7. Metogmku ncnbitaHnii n nameperun. ObLuee pykoBoa-
CTBO MO U3MepeHUsaM 1 Npubopam AN U3MepeHUsi rapMOHKK 1 Npo-
MEXYTOYHbIX FaPMOHUK A5l CUCTEM 3NEKTPOCHABXEHNs 1 CBA3aH-
HOro ¢ HUM obopyaoBaHMA»
MpumevyaHue — B HacTosAwen Tabnuie ncnonb3oBaHo cregytollee ycrnoBHoe 0b603HavYeHe CTeNeHN CooT-

48




(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

9]

[10]

(1]

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 61000-4-30:20082)
(IEC 61000-4-30:2008)

MO3K 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 50160:20073)
(EN 50160:2007)

MO3K 61000-2-4:2002
(IEC 61000-2-4:2002)

M3K 61180 (Mactn 1, 2)
[(IEC 61180 (Parts 1, 2)]
M3K 61010 (Mactn 1, 2, 3, 031)
[IEC 61010 (Parts 1, 2, 3, 031)]

rOCT 30804.4.30—2013

Bubnuorpadcus

OnekTpuyeckas 6e30MacHOCTb B HU3KOBOIBLTHBIX pacnpenennTernbHbIX CMcTeMax
HanpsbkeHnem oo 1000 B nepemeHHoro Toka 1 1500 B nocTtosiHHOro Toka. Anna-
paTtypa Anst UCNbITaHUA, U3MEPEHWI NN KOHTPONS cpefcTB 3awmTbl. Yactb 12.
XapakTepuctukm cpeacTts nsmepennii n kontpons [Electrical safety in low voltage
distribution systems up to 1 000 V a.c. and 1 500 V d.c. — Equipment for testing,
measuring or monitoring of protective measures — Part 12: Performance mea-
suring and monitoring devices (PMD)]

MexayHapoaHbI 31eKTPOTEXHNYECKMIA cnoBapb. MMaea 161. AnekTpomarHuTHas
coBmecTumocTsb [International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility]

MexayHapoOHbI 3NEeKTPOTEXHUYECKU CMOBapb. JNEKTPUYECKUEe U JMEKTPOHHbIE
nsmepeHust 1 cpeactea namepeHuin. Yacts 311. O6LiMe TepMUHBI, OTHOCSLLMECS K
namepeHusim. Yactb 312. O6Lme TEPMUHBI, OTHOCSLLIMECST K U3MEPEHUSIM SNEKTPU-
Yecknx BenuumH. Yactb 313. Tunbl aNeKTpu4ecknx CpeacTs namepeHun. Yacto 314.
YacTHble TEpMUHBI B COOTBETCTBUM C TUNamm CpeacTB namepenui (International Elec-
trotechnical Vocabulary — Electrical and electronic measurements and measuring in-
struments — 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)
OnekTpomarHuTHas coeMmectumocTtb (BMC). Yactb 4-30. MeTtoabl ucnbitaHuii n
namepeHun. Metoabl MaMepeHun KadecTsa anekTpudeckom aHeprum [Electromag-
netic compatibility (EMC) — Part 4-30: Testing and measurement techniques —
Power quality measurement methods]

OnekTpomarHntHas coBmecTumocTb (OMC). YacTtb 4-15. MeTtoabl nsmepeHuii
n ucnbiTaHnn. envkepmeTp. PyHKUMOHANbHbIE N KOHCTPYKTUBHbIE TpeboBaHWs
[Electromagnetic compatibility (EMC) — Part 4-10: Testing and measurement
techniques — Flikermeter — Functional and design specifications]
OnekTpomarHuTHas coemectuMmocTtb (AMC). YacTtb 2-8. OnekTpomarHutHas o6-
cTaHoBka. lNpoBanbl HanpsKeHUs U KpaTKOBPEMEHHbIE MpepbiBaHusA B obLue-
CTBEHHbIX CUCTEMax I3MeKTPOCHabXeHUs CO CTaTUCTUYECKMMMU pesynsratamu
namepeHunn [Electromagnetic compatibility (EMC) — Part 2-8: Environment —
Voltage dips, short interruptions on public electric power supply system with sta-
tistical measurement results]

OnekTpomarHuTHass coBmectumocTb (BMC). Yactb 3. AnektpomarHuTHas 00-
ctaHoBka. Pasgen 8. lNMepegaya curHamoB B HW3KOBOMBTHBIX 3MEKTPUYECKMX
yCTaHOBKaX. YPOBHM 3MEKTPOMAarHUTHOW 3MMWCCUMM, MOMOCHI YacTOT M YPOBHU
anekTpomarHuTHelx nomex [Electromagnetic compatibility (EMC) — Part 3: Lim-
its — Section 8: Signalling on low-voltage electrical installations — Emission lev-
els, frequency bands and electromagnetic disturbance levels]

XapakTepucTUKM HanpsiKeHUst ANeKTpUYeCcTBa, NOCTABMSAEMOro OOLLECTBEHHbLIMU
pacnpenenutenbHbiMn cuctemamm (Voltage characteristics of electricity supplied
by public distribution systems)

OnekTpomarHnTHas coBmectumocTtb (OMC). YacTb 2. SnekTpomarHuTHasa obeta-
HoBka. Pasgen 4. YpoBHM 3nekTpOMarHUTHON COBMECTUMOCTM Ha MPOMBbILLNEH-
HbIX NPeanPUATUAX AN HU3KOYACTOTHLIX KOHOYKTMBHbLIX nomex [Electromagnetic
compatibility (EMC) — Part 2: Environment — Section 4: Compatibility levels in
industrial plants for low frequency conducted disturbances]

MeToabl BbICOKOBOMLTHBIX MCMbITAHWIA ANst HU3KOBOMLTHOrO 000pyAOBaHuUst
(High-voltage test techniques for low voltage equipment)

TpeboBaHns 6e30MacHOCTM 3ANEKTPUYECKOro obopyaoBaHUA ANs M3MepeHus,
ynpasneHus n nabopatopHoro npumeHeHuns (Safety requirements for electrical
equipment for measurement, control and laboratory use)

1) 3ameHeH Ha IEC 61557-12(2018).
2) 3ameHeH Ha IEC 61000-4-30(2015).
3) 3ameneH Ha EN 50160:2010.
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[12]

(13]

[14]

[19]

[16]

(7]

(18]

(19]

(20]

M3K 61010-2-032:2002")
(IEC 61010-2-032:2002)

M3K 60044-2:20032)

(IEC 60044-2:2003)

M3K 60044-1:20033)

(IEC 60044-1:2003)

CTaH,CI,apT WUHCTUTYTa NHXEHEepoB
MO 3NIEKTPOTEXHUKE U INEKTPO-
Huke MNB3 1159:2008

(IEEE 1159:2008)

M3K 61000-2-2:2002

(IEC 61000-2-2:2002)

MO3K 61000-2-12:2003
(IEC 61000-2-12:2003)

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)
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TpeboBaHns 6e30MacHOCTM 3ANEKTPUYECKoro obopyaoBaHMA ANS M3MeEpeHus,
KOHTpons n nabopatopHoro npumeHennsi. Yactb 2-032. YacTtHble TpebGoBaHua
ONS NEepPeHOCHbIX TOKOCHLEMHUKOB M TOKOCHEMHWKOB C PYYHbIM YrpaBrieHuem
0N aneKkTpuyeckux namepeHui n ncnoitaHun (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 and measurement)

MamepuTenbHble TpaHcdopmatopbl. Yactb 2. IHAYKTMBHBIE TpaHcdopMaTopbl
HanpspkeHusa (Instrument transformers — Part 2: Inductive voltage transformers)
MameputenbHble TpaHcdopmatopbl. Yacte 1. TpaHcdopmaTopbl Toka (Instru-
ment transformers — Part 1: Current transformers)

PekomeHayemas npakTMKa MOHUTOPWMHIa KayecTBa 3NEKTPUYECKOW IHeprum
(Recommended practice for monitoring electric power quality)

OnekTpomarHntHas coBmectumoctb (OMC). Yactb 2-2. 3OnekTpomarHuTHas
obcTaHoBKa. YPOBHW 3MEeKTPOMarHUTHOW COBMECTMMOCTU ANS HU3KOYaCTOTHbIX
KOHOYKTMBHbIX MOMEX U CUIHanoB B OOLLECTBEHHbIX HU3KOBOMLTHbIX CUCTEMaXx
anekTpocHabxeHus [Electromagnetic compatibility (EMC) — Part 2-2: Environ-
ment — Compatibility levels for low-frequency conducted disturbances and sig-
nalling in public low voltage power supply systems]

OnekTpomarHnTHas coBmectumoctb (OMC). Yactb 2-12. 3nekTpomarHuTHas
obcTaHoBKa. YPOBHW 3MEKTPOMarHUTHOW COBMECTMMOCTU ANS HU3KOYaCTOTHbIX
KOHOYKTMBHbIX NOMEX N CUrHanoB B OBLLECTBEHHbIX CUCTEMAaX ANeKTpOoCcHabxe-
HUs cpegHero HanpsbkeHust [Electromagnetic compatibility (EMC) — Part 2-12:
Environment — Compatibility levels for low-frequency conducted disturbances
and signalling in public medium voltage power supply systems]
OnekTpomarHuTHasi coBMmectuMocTb (AMC). YacTtb 3. Hopmbl. Pasgen 6. OueHka
HOPM 3NEKTPOMAarHUTHON 3MUCCUN ANt YCTAHOBOK, ABNSAIOLLMXCA NCKaXKaloLLMMn
Harpyskammn B CMCTeMax 9NneKkTpoCHabXeHWs cpeaHero, BbICOKOro M KpanHe Bbl-
cokoro HanpsbkeHus [Electromagnetic compatibility (EMC) — Part 3-6: Limits —
Assessment of emission limits for the connection of distorting installations to MV,
HV and EHV power systems]

OnekTpomarHuTHasi coBMmectuMocTb (AMC). YacTb 3. Hopmbl. Pasgen 7. OueHka
HOPM 3MEeKTPOMAarHUTHOWM AMUCCUN AN ANEKTPUYECKNX YCTAHOBOK, BbI3bIBAIOLLIMX
konebaHua HanpsHKeHWs B CUCTEMaX AMNeKTPOCHabXeHUs cpegHero, BbICOKOTO U
KpaiHe Bbicokoro HanpsixeHus [Electromagnetic compatibility (EMC) — Part 3-7:
Limits — Assessment of emission limits for the connection of fluctuating installa-
tions to MV, HV and EHV power systems]

OnekTpomarHuTHas coeMectumocTb (OMC). YacTb 3-13. Hopmbl. OueHka Hopwm
3MNEeKTPOMAarHUTHOW 3MWUCCUMM MPU MOAKMOYEHUN HECUMMETPUYHBIX dMeKTpuye-
CKMX YCTAHOBOK K CMCTeMaM CpeaHero, BbICOKOTO U KpanHe BbICOKOro Harnpsbke-
Hus [Electromagnetic compatibility (EMC) — Part 3-13: Limits — Assessment of
emission limits for the connection of unbalanced installations to MV, HV and EHV
power systems]

1) 3ameHeH Ha IEC 61010-2-032(2019).
2) 3ameHeH Ha IEC 61869-3(2011).
3) 3ameHeH Ha IEC 61869-2(2012).
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KntoueBble cnoBa: 3aneKkTpoMarHMTHas SHEprusl, SNeKTpoMarHMTHasi COBMECTUMOCTb, CUCTEMA 3NEKTPOCHab-
XEHUS, AneKkTpuyeckas CeTb, Ka4yeCTBO SMEKTPUYECKOM SHEPruun, nokasaTenu KayecTBa, YacToTa 3rekTpo-
cHabxeHus, rnmkep, rapMOHUKN HANPSHKEHUS N ToKa, HECUMMETPUST HANPSKEHUA, NPoBarbl U NpepbiBaHUA
HaNPsPKEHUS, MeToAbl U3MEPEHUI, CPeaCTBa N3MEPEHUIA, HEONPELAENEHHOCTb U3BMEPEHUIN, MOHUTOPUHT Kaye-
CTBa 3NEeKTPUYECKON SHEPTUN
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