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Mpeancnosne

Llenn, oCHOBHble NPWHLMMbI M OCHOBHOM MOPSAOK MpoBedeHus paboT no
MEXTOCYAapCTBEHHON cTaHgapTM3aumm ycTaHoBneHbl [OCT 1.0-92
"MexxrocynapcTBeHHas cuctema ctaHgaptmdaunm. OcHoBHble nonoxeHus” nFOCT
1.2-2009 "MexrocymapcTBeHHast cuctema ctaHgapTusauun.  CTtangapTbl
MEXTOCYyAapCTBEHHbIE, MpaBuna M pekoMeHdauum Mo  MEXTOCyaapCTBEHHOM
cTaHgapTmsauuun. MNpaBuna pas3paboTkn, NPUHATUS, NPUMEHEHUS, OOHOBMEHUS ”
OTMEHBbI"

CBeaeHus o ctaHpapTe

1 MOANOTOBJIEH  3akpbiTbiM  akuMoHepHbiM  obwectBoM  "HayyHo-
ucnoitatenbHeln  ueHTp  "CAMTOC" u  TexHM4Yeckum  KOMUTETOM MO
ctaHoaptmsauum TK 30 "OnekTpoMarHUTHas COBMECTMMOCTb TEXHUYECKUX
cpeactB”

2 BHECEH d®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrMpoOBaHuMiO U
meTponorun (PocctaHaapT)

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHgapTusauumM, MeTposiormm u
cepTtudmkauum (npotokon ot 25 mapta 2013 r. N 55-1M)
3a npuHaTHe cTangapTa NporosiocoBarni:;
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KpaTtkoe HanmeHoBaHue || Kog cTpaHbl no CokpalleHHOe HaMMeHoBaHue
cTpaHbl no MK (MCO MK (MCO 3166) HaLMOHarnbHOro opraHa no
3166) 004-97 004-97 CTaHgapTmsauum
Benapycb BY occtanpapT Pecnybnvku

Bbenapycb
Knprmnaus KG Kbiprel3cTangapt
Monposa MD Mongosa-CtaHgapt
Poccusa RU Pocctangapt
Y3bekuctaH Uz Y3ctaHgapT

4 [lpukasom PegepanbHOro areHTCTBa MO0 TEXHUYECKOMY PEryiMpoBaHUID U

meTponormn ot 22 mnona 2013 r. N 418-cT mexrocygapcTBeHHbln ctangapt TOCT

30804.4.30-2013 (IEC 61000-4-30:2008)
HaumoHanbHoro ctaHgapTta Poccuiickon ®egepaumm ¢ 1 aHsaps 2014 r.

BBEJEeH B [eilcTBMe B KadecTse
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5 Hactoswmi ctaHgapT moguuMuMpoBaH MO OTHOLUEHMIO K MeXdyHapOoOHOMY
ctaHgapty IEC 61000-4-30:2008* Electromagnetic compatibility (EMC) - Part 4-30:
Testing and measurement techniques - Power quality measurement methods
(BnekTpomarHmntTHaa coBmecTumocTb (OMC). YacTb 4-30. TexHuka mncnbiTaHun n
n3mepeHun. Metobl nsmepeHnii KayecTsa INEKTPUHECKON IHEPTN).

* [locTyn K MexgyHapOoAHbIM U 3apy0ekHbIM AOKYMEHTaM, YNOMsIHYTbIM 34,eCb
W panee Mo TEKCTy, MOXHO MOnyYnTb nMeperass Mo CChifike Ha caunT
http://shop.cntd.ru. - MNMpumeyvaHue narotoButens 6a3bl AaHHbIX.

MexayHapoaHbin ctangapt IEC 61000-4-30:2008 paspabortaH NogkomuteTom
77 A "Hu3ko4acTOTHble 3neKTpoMarHUTHble ABreHua" TexHWYecKoro komuteTa
MOK TK 77 "OnekTpomarHMTHasi COBMECTUMOCTb".

IEC 61000-4-30:2008 (BTOpPOE M3OaHUE) OTMEHSIET U 3aMeHsieT cobon nepeoe
n3naHue IEC 61000-4-30:2003.

MepeBog C aHIMMNCKOro s3biKa (en).

HanmeHoBaHne HacTosLLEro CTaHgapTa N3MEHEHO OTHOCUTENBHO
HaMEHOBaHUS1 MEXOYyHAPO4HOro cTaHAapTa Ans NpUBEAEHUS B COOTBETCTBME C
OCT 1.5-2001 (nogpasaen 3.6).

Ccbifnikn Ha MexayHapogHble CTaH4apThl, KOTOpble MPUHATBI B KayecTBe
MEXroCyapCTBEHHbIX CTaHOapToB, 3aMeHeHbl B pasferie "HopmaTuBHble CCbInKn"
M TEeKCTe CTaHgapTa CCbllkaMM Ha COOTBETCTBYHOLLME MEXTOCYOaPCTBEHHbIE
CTaHaapThbl.

HononHuTtenbHble @pasbl U CroBa, BHECEHHblE B TEKCT CTaHgapTa And
YTOYHEHMS obracTu pacnpocTpaHeHnst U obbekTa CcTaHgapTusauuM, BblOeneHbl
NOMNYXVPHbIM KYPCHBOM®.

* B 6ymaxHoM opurnHane o603Ha4yeHnst 1 Homepa CTaH4apTOB U HOPMATMBHbIX
aokymeHtoB B pasgene 'lMpegucnosue” u Tabmmue [OA.1 npunoxeHns [OA
NPVBOASTCS OObIYHBIM LUPUETOM, OCTanbHble MO TEKCTY AOKYMEHTA BblAeNeHbI
MONYXMPHbIM KYPCUBOM. - [MprMeyaHne narotoButens 6asbl gaHHbIX.

CBeneHnss 0 COOTBETCTBUM MEXTOCYOaPCTBEHHbIX CTaHAAPTOB CCbINIOYHbLIM
MeXayHapoAHbIM cTaHAapTaM NpUBEAEHb! B AOMOSNHUTENbHOM NpuioxeHun JA.

CrteneHb cooTBeTCTBUSA - MOAUdMUMpoBaHHas (MOD).

CranpapTt paspaboTtaH Ha ocHoBe npumeHeHns TOCT P 51317.4.30-2008 (M3K
61000-4-30:2008)

6 BBEJJEH BINEPBbIE

UHpopmayusi 06 usmMeHeHUsX K Hacmosiuemy cmaHOapmy rybnukyemcs 8
e)XXe200HOM UHGhopMauUOHHOM yKa3damerne "HauuoHarnbHble cmaHdapmbl”, a
meKcm U3MeHEHUU U rOornpasoK - 8 EXXEMECSYHOM UHGOPMAaUUOHHOM yKalamerie
"HayuoHarnbHble cmaHdapmebl”. B criydae nepecmompa (3ameHbl) Unu OmMeHb!
Hacmosiuje2o cmaHOapma  coomeemcmaeyruee  ysedomneHue  bydem
onybrukosaHo 8 EXeMecsHHOM UHGOpMayUoOHHOM ykazamerne "HauuoHarbHble
cmarOapmbl”. Coomeemcmeyrowiasi UHgopmauusi, yeedomrieHue U MmeKcmabl
pasmelwaromcesi makxe 8 UHGhopmMaluUOHHOU cucmeme obu,e2o rnosib3oeaHusi - Ha
obuyuanbHoM calme HayuoHanbHo20 opeaHa Poccutickoli ®edepayuu o
cmanOapmu3sauuu 8 cemu IHmepHem

BeeneHue k IEC 61000-4-30:2008
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HacTtoaumn ctangapt IEC Bxogut B coctaB ctaHgaptoB cepum [EC 61000,
nyornkyemblx No BOMPOCaM 3MEKTPOMArHATHON COBMECTUMOCTM B COOTBETCTBUM
CO crieqytoLen CTPYKTYpou:

-yacTb 1. OCHOBBI:

obwee  paccmoTpeHne  (BBeaeHue,  dlyHOAMEHTamnbHble  MPUHLKMLI),
onpeaeneHnsi, TEPMUHOSOIUS;

- 4yacTb 2. OrekTpoMarHMTHasi obcTaHOBKa:

OnuncaHne 3NeKTPOMarHUTHOM 00CTaHOBKM, Knaccudmkauns 3neKTpoMarHUTHOM
06CTaHOBKM, YPOBHWN SNEKTPOMArHUTHON COBMECTMMOCTU;

- yacTb 3. Hopmbl:

HOPMbI MOMEXO3MMUCCUKN, HOPMbI MOMEXOYCTOMYMBOCTHU (B CITy4asix, €CIM OHU He
ABMAOTCA  NPEOMETOM  PacCMOTpPeHMsa  TexHudeckumm  komutetamm  (TK),
paspabaTbiBaoLyMM CTaHA4APTbl HA NPOAYKLMIO);

- yacTb 4. MeToabl CnbITaHUN N U3MEPEHWN:

MEeTOAbl UCMbITaHUIN, METOAbI U3MEPEHWUN;

- 4yacTb 5. PykoBoacTBa Nno yCTaHOBKE 1 MOMEXOMOAaBIIEHWIO:

PYKOBOACTBA N0 yCTaHOBKE, METOAbI M YCTPOMCTBA MOMEXONOAABIIEHUS;

-yacTb 9. Pa3sHoe.

Kaxgasa uvacTb nogpasgensetca Ha pas3genbl, KoTopble MOryT  ObiTb
onybnMKoBaHbl Kak MexayHapodHble CTaH4apThl, MO0 Kak TEXHUYECKUE YCIoBUS
WIN TEXHUYECKUE OTYETDI.

[aHHble cTaHgapTbl, TEXHUYECKME YCIIOBUSI U TEXHWYECKMEe OTyeTbl OyayT
onybnMKoBaHbl C yKkazaHMEM HOMepa YacTu, 3a KOTOpbIM cregyeT aedmc, a 3atem
Homep pasgena (Hanpumvep, 61000-6-1).

OcHoBHbIMN n3meHeHnsmmn IEC 61000-4-30:2008 no otHoweHuto k IEC 61000-
4-30:2003 sBnatoTCS:

- BBEEHME B TEKCT YTOMHEHMI M KOPPEKTUPOBOK, Kacarolmxcs krnaccos A n B
XapaKTepuUCTUK NpoLecca U3MepeHuis;

- BBEOEHME HOBOIMO Kracca S xapakTepucTMK mnpouecca W3MEPEHUN,
npeaHasHa4YeHHOro And NMpuUMeHeHust B npubopax HabnogeHus 3a KavyecTBOM
3MIEKTPNYECKON IHEPTUW;

- BBEOEHME HOBOrO MPUIIOXEHMS, COOEepXallero peKkomeHgauum no
n3mepuTenbHbIM Npudopam.

HacTtoawpn ctaHgapT sensietca yacTtbto 4-30 ctangaptos cepum IEC 61000.

1 ObnacTb NpUMeHeHUs



Hactoaumn cTaHgapT ycTaHaBfMBaeT MeToAbl W3MEpPEHWN nokasaTenen
KayecTBa anekTpuyeckorm aHeprm (K3) B 9NEKTPUYECKUX CETAX CUCTEM
3MEKTPOCHabXeHNsi nepemeHHoro Toka 4actotonm 50/60 My 1 nNopsiAoK OLEHKU
pe3ynbTaToB U3MEPEHU.

Hactosiwmin ctaHgapT NPUMEHAIOT NpU U3MepeHUAX nokasatenen KO B
3NeKTpNYeCKMxX ceTAX:

- CUCTEM 3NeKTPOCHAbXeHUA obLllero HasHa4YeHusl, NPUCOeOUHEeHHbIX K
EQnHOM 3He preTM4ecKon cucteme;

- U30NTUPOBAHHbIX CUCTEM 3N EKTPOCHA0XeHNA obLuero HasHaYeHus;

- CUCTEM 3NEeKTPOCHAGXeHUsI MPOMBbILWMEHHbIX NpeanpuUATAN U ApYyrux
O6BLEKTOB HAapOAHOro XO3fINCTBa, He OTHOCALMXCA K cucTteMam oo6Liero
Ha3Ha4YeHUsl, a TaKke B 3MeKTPUYECKUX CeTAX, Haxoasawmxca B
COOCTBEHHOCTM NoTpeGuTenen aNeKTPUYeCcKOn 3Heprun, NOAKIIYEHHbIX K
yKaszaHHbIM CUCTeMaM 3N eKTPOCHabxeHUA.

MeToabl 3MepeHUn N3noxeHbl MPUMEHUTENBHO K OTAeNbHbIM NokasaTtenam KO
AN NornydeHust OOCTOBEPHbIX M MOBTOPSIEMbIX pPe3yNnbTaToB He3aBUCUMO OT
CPEeLCTB U3MEPEHUI, UCMONb3YEMbIX B COOTBETCTBUM C 3TUMM METOOAMM.

MeToabl M3MepeHuin yCTaHOBSIEHbl AfS NPOBEOEHUs M3MEPEHUMIM Ha MecTax
aKcnnyaTauum snekTpoobopynoBaHus.

CocTaB usmepsieMblx nokasatenen KO orpaHuyeH siBNEHUSIMA, OTHOCSLLMMUCS
K HanpspkeHuto, npeacTaBnsiolLyMM COOOM KOHOYKTUBHbIE 3NEKTPOMAarHUTHbIE
NMOMeXu B CMCTEMaX 3IIEKTPOCHA0KEHMS.

B HacTosilem cTangapTe paccMOTpeHbl nokasaterm K3, oTHocswmecs K:
4yacToTe B CUCTEME IIIeKTPOCHabXeHUs (Qarnee - YacToTa); 3HaYEHUI0 HanpsiKeHWs!
CUCTEMbI 3MEKTPOCHADXeHMs1 (Jarnee - HanpsbhkeHue); dnvkepy; npoBanam
HanPsPKEHUS1 U MEepeHanpsiKEHUSIM; NPEPbIBAHMSAM  HaMNpPsKeHWs!; NepexodHbIM
npoueccam  HanpskeHusl;  HECUMMETPUM  HanpPsPKEHWA,  FapMOHWKaM  W”
WHTEPrapMoHMKaM HanpsbKeHWsl; CurHanam, nepenaBaemMbiM MO 3MIEKTPUYECKUM
ceTaM; ObICTPbIM M3MEHEHNAM HanpsiKeHWs; yemaHoeueweMycsi OmK/IOHEHUHo
HanpspKeHUs1 8 cucmemax 3J1eKmpocHabxxeHus 50 'y,

B 3aBncMMOCTM OT Lienen namepeHnii MoryT ObiTb NPOBEAEHbI M3MEPEHUSA BCEX
nokasaresnen 13 ykazaHHoOro BbiLLe NepeyHs Mmbo nx YacTu.

MpumeyaHne - CBeaeHns o nokasatensax KO, OTHOCALLMXCS K TOKY, NPVBEAEHbI
B NpunoxeHun A, nogpasgensl A.3, A.5.

B mexrocyaapCTBeHHbIX CTaHAapTax, ycTaHaBnuBawwWmx Hopmbl KO B
cucteMax 3rieKTPOCHabGXeHusi pPas3NIuMHOro HasHavyeHusl, MoXeT ObITb
yCTaHOBIIEH UHOM cocTaB nokasatenen K3.

Hactoawmn ctaHgapT ycTaHaBnMBaeT METOAbl M3MeEpPeHW u TpeboBaHus K
XapaKkTepucTMKam cpencTB m3aMepeHun nokasatenen KO (aoanee CU), Ho He
yCTaHaBMMBaET MOPOroBble 3HayeHuss nokasartenen K3 (Hopmbl K3). BnusHue
npeobpasoBaTernien, BKMIOYAEMbIX MeXOy anekTpuyeckon cetbto u CU, getanbHoO
He paccmaTpuBaeTCs.

TpebosaHusi K moyHocmu usmepeHull nokazamesneli K3 e Hacmosiwem
cmaHOapme OCHO8aHbl Ha OUeHUeaHUu HeornpedesleHHOCMU U3MepeHudl.
Honyckaemcs npu paspabomke HOpMamueHbIX doKkymMeHmoe,
onpedesisrOoWUX €8 coomeemcmeuu C HacmosiwyumM cmaHOapmom
mpe6oeaHusi Kk CU, MemoObI ux ucnbimaHull U NoeepKu, ycmaHaesaueamb
epaHuubl donycmumol nozpewHocmu CH.

B HacTosileM cTaHZapTe YKasbiBalOTCA Mepbl NPegoCTOPOXHOCTM  Mpu
noakmnoveHnn CU Kk nMHMAM noa, HanpsKeHNeM.

Mpumeyanne - PekomeHgauunm Mo yyeTy BMAHWS npeobpasoBarenemn
npuBeaeHsbl B [1].

2 HopMmaTtuBHbIEe CCbINIKU



B HacTosLWeM cTaHgapTe MCNOMb30BaHbl HOPMATMBHbBIE CChINKW Ha CriegyloLme
cTaHoapThl®:

* Tabnuuy coOTBETCTBUS HALMOHalbHbIX CTaHAAPTOB MEXOYHAPO4HbIM CM. MO
CChIJIKe. - [pumeyaHne nsrotoButensa 6asbl AaHHbIX.

[OCT 8.567-99 rlocydapcmeeHHasi cucmema u3mepeHuli. N3mepeHue
epemMeHU u yacmomal. TepMuHbI U onpedesneHus

OCT 13109-97 Anekmpuyeckas SHepaus. Coemecmumocmsb
mexHuyeckux cpedcme  anekmpomMazHumHasi.  Hopmbl  kayecmea
aflekmpuyeckoll 3Hepauu 6 cucmemax 3JIeKmpocHabxeHusi obuwezo
Ha3HaveHus

OCT 23875-88 Kavecmeo anekmpuyeckol 3Hepauu. TepMuHbI U
onpedesieHust

MOCT 30372-95 Coemecmumocmb mexHU4YecKux cpedcme
anekmpomazHuUmMHas. TepMuHbI U onpedesieHust

OCT  30804.4.7-2013 (IEC  61000-4-7:2009) Coemecmumocmb
mexHuYyeckux cpedcme 3JilekmpomazHUmHasi. O6uwee pykoeodcmeo o
cpedcmeamM u3MepeHUl U U3MEPEHUSsIM 2apMOHUK U UHMep2apMOHUK Oss
cucmemM 351eKMPOCHabXeHUs1 U MOOKIIYaeMbIX K HUM MEeXHUYeCKUX
cpedcme

OCT  30804.3.3-2013 (IEC 61000-3-3:2008) Coemecmumocmb
mexHu4YecKux cpedcme 3siekmpomMazHumHasi. Oz2paHu4yeHusi u3MeHeHul
HanpspkeHusi, KosiebaHul HanpsbkeHusi U cbslukepa 8 HU3KO8OJIbMHbIX
cucmemax 3/IeKmMpocHabXXeHust obwe2o0 HasHavyeHusi. TexHu4eckKue
cpedcmea ¢ nompebrnsseMbiIM MOKOM He 6onee 16 A (e o0HoOU ¢ha3e),
nodkmoyaeMbie K asiekmpuyeckoll cemu npu HecobrodeHuu onpedeneHHbIX
ycnoeuli nodknrodeHusi. Hopmbl u MemoOdbl ucnbimaHul

OCT  30804.3.11-2013 (IEC  61000-3-11:20000 @ CoemecmumMocmb
mexHuYyeckux cpedcme anekmpomazHumHas. KonebaHusi HanpsbkeHust u
¢nukep, ebi3bleaeMble MexXHU4YecKUM cpedcmeamMu ¢ nompebrsseMbiM
mokom He 6ostee 75 A (e 0OHOU ¢haze), NOOKTIOYaeMbIMU K HU3KOB0JIbMHbLIM
cucmemam 371IeKmpocHabxeHusi npu onpedesieHHbIx ycrioeusix. Hopmbl u
mMemodbi ucnbimaHutl

OCT  30805.16.4.2-2013  (CISPR  16-4-2:2003) Coemecmumocmb
mexHuYyeckux  cpedcme as1eKmpomMa2HuUMHasi. HeonpedeneHHocmb
usmMepeHul e obslacmu 3fiekKmpomMa2HUMHoU coemMecmumMocmu

MpumeyaHre - lNpu NOMb30BaHWM HACTOALMM CTaHOApPTOM LienecoobpasHo
NpoOBEpPUTb AEVNCTBME CCbIIOMHBbIX CTaHAApTOB B MH(OPMaLMOHHOM cucTteme
obLero nomnb3oBaHUA - Ha odwmumanbHoMm cante PepepanbHOro areHTcTBa Mo
TEXHUYECKOMY PETYNMPOBAHUIO 1 METPONOMM B CETU VIHTEPHET UMK NO eXXErO4HOMY
WHOpMaLMOHHOMY  yKasaTtento  "HauuoHambHble  cTaHgapTbl”,  KOTOpbIA
onyonMkoBaH MO COCTOSHUIO Ha 1 sIHBaps TeKyLero roga, M no BbiNyckam
eXeMeCAYHOro MH(opMauMoHHOro YykasaTens "HauuoHanbHble cTaHgapTbl" 3a
Tekyumii rod. Ecnm  ccbinodHbIi  cTaHOApPT 3aMeHeH  (M3MEHeH), To npwu
Nonb30BaHUM HAaCTOSALLMM CTaHOAPTOM ClefyeT PyKOBOACTBOBATLCS 3aMEHSIHOLLM
(M3MeHeHHbIM) cTaHgapToM. Ecnm cebinoyHbIvi cTaHaapT oTMeHeH 6e3 3aMeHbl, TO
NnornoXeHwe, B KOTOPOM [aHa CChlfika Ha Hero, MpUMEHSIETCA B 4acTu, He
3aTparmBatoLLen 3Ty CChISIKY.

3 TepMUHbI U onpeaeneHns

B HacTosiwem ctaHgapTe npumeHeHbl TepmuHbl no FTOCT 30372, TOCT 13109,
MOCT 23875, [2], [3], a Takke cnegywwme TEPMUHbI C COOTBETCTBYHOLLWMMMU
onpegeneHnsIMu:
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3 . 1kanan (channel): WHauBuayanbHbll TpakT nepegayn U3MepuTensHON
VHJpopMaL M1 B CPEACTBE N3MEPEHWI.

MpumeyaHne - "Kanan" u "pasa" He ogHO M TO xe. KaHan HanpseHus
onpefenseTca pasHOCTb MOTEHUMarnoB Mexay AByMS npoBogHukamu. [oHsaTue
"hasa" oTHOCUTCA K OTAENbHOMY MPOBOAHWMKY. B MHOrodasHbIx cucTemax kaHan
MOXeT ObITb Mexay ABYMsi diazamu, Unn mexay ason 1 HEWTpanbto, Unu Mexay
drasoin 1 3emnen, Unu Mexay HeMTparsio N 3emren.

3.2 mexayHapoaHas LWIKana KOOpAMHUPOBaHHOro BpeMeHu (coordinated

universal time) L7777 : Llkana BpemeHW, Ha OCHOBE KOTOPOM OCYLLECTBRAETCS
KOOPAMHMPOBAHHOE pacnpoCTpaHeHne No paguo CTaH4APTHBIX YAacTOT U CUrHaroB
BpemeHu. MexgyHapodHas LwKana KOOpOWHUMPOBAHHOMO BPEMEHM COOTBETCTBYET
MeXOyHapogHOMY aTOMHOMY BPEMEHM, HO OTNIMYaEeTCH OT HEero Ha uerioe Yucrio
CeKkyH.

MprmeyaHns

1 TpymeHnTENbHO K TPebOOBaHUSIM HACTOSLLUEro CTaHdapTa MpUMEHsIeTCA
"HaumoHanbHas Likana KOooOpAMHMPOBaHHOrO BpemMeHu Poccuiickon ®enepaviunm

L (8o,

2 MexgyHapogHasi LWKana KOOPAWHMPOBAHHOIO BPEMEHW YCTaHaBMMBAaETCS
MexayHapoaHbIM KOMUTETOM Mep 1M BeCOB 1 MexxayHapoaHon cnyx6ov BpaLleHns
3emnu.

3.3 BxogHoe HanpsbkeHue (declared input voltage) &/, : HanpsikeHve,
onpegensiemMoe HanpsbkeHMeM B CUCTeMe 3NeKTpocHabxeHuss u koadpdmumeHTom
npeobpa3oBaHns M3MepPUTENbHOro NpeobpasoBarerns.

3.4 HanpsixXeHUe B cUcTeMe aneKTpocHabxeHusa (declared supply voltage) T, :
HanpskeHne &7, , B kayecTBe KOTOPOro OOBLIYHO MPUHUMAKT HOMUHASbHOE

HanpskeHne L., B CUCTEME 3NEKTpoCcHab eHus. Ecrv no cornacoBaHuio mexay
MOCTaBLWMKOM W NOTPEGUTENEM  3MEKTPUYECKOW  3HEPIMM  HanpsbkeHue
3MEKTPUYECKON CETU OTNMYaeTCs OT HOMMHANbHOMO HanpshkeHusl, TO AaHHoe
HanpsbKeHNe NPUHUMAIOT B Ka4yecTBe HamnpshkeHUst B CUCTEME 3JSIEKTPOCHAGXeHUs

..
3.5 noporoBoe 3HadyeHue nposBana HanpsxeHusa (dip threshold): 3Hauenune
HanpspkeHWs, yCTaHaBrMBaeMoe A7 ONpeferieHus Hadama M KOHua nposana
HanpshkeHus.



3.6 mapkupoBaHHble AaHHble (flagged data): TepmuH, npumeHsiembii Ans
0003Ha4YeHns1 pes3ynbTaTtoB M3MEpPeHuin nokasatenen K3 u  pesynbtatoB
00 BbEeAMHEHUST M3MEPEHHbBIX 3HAYEHWI NMoKa3aTeNnen Ha BPEMEHHbIX MHTEpBarnax, B
npegenax KoTopbiX MMENnM MeCTO MpepbliBaHUsl, MNpoBarnbl HanpsXkeHus Wnm
nepeHanpshkeHusl.

B Hacmosiwjem cmaHdapme 0s1s1 0603HaYeHUs1 pe3ysibmamoe U3MepeHul
nokaszamesiel K9 u pesynbmamoe o6beduHeHUs] U3MePeHHbIX 3Ha4yeHul e
ycnoeusix eo3delicmeusli npepbiéaHull, Mpoeasio8  HamnpsbKeHusi U
nepeHarnpspKkeHuUsi BMecmo mepmuHa "cuzHanu3ayusi ¢pnazamu” ("flagging”) e
coomeemcmaeuu c [4] npumeHeH mepMuH "MapkupoeaHue”.

MpumeyvaHne - MapkupoBaHMe [aHHbIX MO3BOMAET MPUHATL  Mepsbl,
MCKITtoYatoLLme y4eT eOMHCTBEHHOrO CoObITMS Boree YeM OauMH pa3 aAnst pasfnyHbIX
nokasarenen K3. MapkmpoBaHue npeaocTaBnaeT AONOSHUTENBHY MHAOpMaLno
06 wn3mMepeHUM unn oBbEeAMHEHWU WU3MEpPEHHbIX 3HavYeHu nokasatenen KO.
MapknpoBaHHble faHHbIE He MoasiexaT yoaneHnto u3 cocTaBa XpaHUMbIX aHHbIX.
B psge cnydyaeB MapkMpoBaHHble [aHHble MOMYT He y4uMTbIBaTbCA Npu
JanbHenweM aHanmmse, B ApYyrMX Cryyasx CBedeHUss O TOM, YTO [JaHHble
MapKMpOBaHbl, MOIyT MMeTb Oonblioe 3HadeHe. Ecnm B cTaHgaprax,
yCTaHaBMMBAOLWLMX HOpMbl K3, He un3noeHbl npaBuria OLEHKM MapKUMPOBaHHbLIX
OaHHbIX, NMOPSAOK UX MPUMEHEHMS yCTaHaBnMBaeT nonb3oBatens CU, 3aasutens
UCNbITaHUA UMK UcNblTaTensHasa nabopatopus.

3.7 dnukep (flicker): OuwlylweHne HeEyCTOMYMBOCTU 3PUTESNIBHOTO BOCMPUSTUSA,
Bbl3BaHHOE CBETOBbIM UCTOYHUKOM, APKOCTb UIN CI'IeKTpaJ'IbeIIZ COCTaB KOTOpPOro
N3MEHSAIOTCHA BO BPEMEHMU.

3 . 8ocHoBHaa cocTtaBnsAwwan (fundamental component): cocTaBnsalowas
HanpsKeHWs1, YacToTa KOTOPOW paBHa OCHOBHOW YacToTE.

3.9 ocHoBHas 4acTtoTa (fundamental frequency): YactoTta B cnekTpe, NOny4eHHOM
nytem npeobpasoBaHms ®Pypbe yHKLUM BPEMEHWN, OTHOCUTENBbHO KOTOPOM
paccmaTtpuBaloTCa BCe 4acTOThbl CeKTpa.

B cny4yae BO3MOXHOro pucka HeonpeaeneHHOCTU npu onpeaeneHnm OCHOBHON
YacTOTbl AaHHasi YacToTa JorkHa ObiTh onpeaeneHa ¢ y4eToM Yucra rnorocoB U
CKOPOCTM BpaLLeHUsi CUHXPOHHOTO reHepaTopa (reHepaTopoB), NUTAIOLLEro CUcTeMy
3IEKTPOCHADKEHNSI.

3.10rapmoHuyeckasa cocrasnswwasa (harmonic component): Jliobasa wu3
COCTaBMSAOLLMX HA YACTOTE FAPMOHUKM.

3HaueHune rapMOHUYECKOWN COCTaBnsALLEN 06bI4YHO BblpaxaeTcs
cpeqHekBagpaTUdHbIM - 3HadeHneMm. [nd KpaTKoCTM  BMECTO  TepMuHa
"rapMoHMyeckas cocTaBnsaroLas” 4onyckaeTca NpUMeHeHne TepMmHa "rapMoHuka”.

3.11 yactota rapMmoHuku (harmonic frequency): YactoTta, KpaTHas OCHOBHOW
yacToTe.

MpymeyaHne - OTHOLLEHNE YaCTOTbl FAPMOHMKM K OCHOBHOW YacTOTe Ha3bliBalOT
"NopsiaKoM rapMoHUKK".

3.12 Bnuaowan BenunuuHa (influence quantity): Jltobas BennumHa, koTopast MOXeT
okasaTtb BfMsiHMe Ha paboune xapaktepuctmkm CU.

Mpumevanne - Brnvsiowas BennymMHa OObIMHO SIBNSIETCS BHELLUHMM (bakTOpOM,
BosgencTeyroLmm Ha CU.

3 .1 3 uHTeprapmoHmnyeckasa cocraBnfawwasa (interharmonic component):
CocTasnsoLlas Ha 4acToTe UHTEPrapMOHUKN.

3HayeHVe VHTEPrapMOHMYECKON COCTaBISAOWEN OObIYHO  BblpaXaeTcs
cpeoHekBagpaTUdHbIM - 3HadeHneM. [nd KpaTKoCTM  BMECTO  TepMuHa
"MHTEeprapMoHMyeckass CoCTaBnswowaa" [OnycKaeTca MpUMEHeHue TepMuHa
"MHTEeprapMoHuKa".

3.14 yacTtoTa MHTeprapmMoHuku (interharmonic frequency): YacTtota, koTopasi He
SABMAETCSA LiefbiM KpaTHbIM OCHOBHOW YacToTe.
MprmeyaHns



1 AHanoOrMyHoO MNOHATMIO "NOPSAOOK FrapMOHMKK" noA "NopsakoOM WUHTEeprapMOHWUKK'
MOHUMAIOT OTHOLLEHWE YaCTOTbl MHTEPrapMOHWKM K OCHOBHOM 4acTtoTe. 37O
OTHOLIEHWEe He BblpaXaeTcs UuenbiM YWUCNoM (pekoMeHayemMoe YCIOBHOe
o603HaveHune #: ).

2 Ecnm 2 <1, ponyckaeTcsa NnpMMeHeHne TepMuHa "cybrapMoHnyeckast Yactora".

3.15 npepbiBaHMe HanpsxeHua (interruption): YMeHblUueHME HaNpsKeHUs B
KOHerTHOVI TO4Ke 3]'I€KTpVI'-I€CKOI7I CUCTEMbI HWXE NOporoBoro 3Ha4yeHud
npepbIBaHUS HANPSDKEHNS.

3.16 noporoBoe 3Ha4yeHue npepbiBaHUA HanpsbkeHusa (interruption threshold):
3HayeHne HanpshkeHusl, yCTaHaBMMBaeMoe ANs OnpefenieHns Hadana M KoHua
npepbIBaHUS HANPSHKEHUS.

3.17 HeonpepneneHHOCTL M3MepeHUn (measurement uncertainty): MapameTp,
CBSA3aHHbIN C Pe3ynbTaToM M3MEPEHUI N XapaKTEePU3YIOLLMIN paccesHne 3Ha4YeHun,
KOTOpble MOrnn Gbl 6bITb 0GOCHOBaHHO NPUMUCaHbI M3MEPSEMON BEMNMYMHE.

MpumeyaHue - B kadyecmee npumepa ebI4UCIIEHUs1 HeonpedeseHHocmu
usmepeHuti cm. [OCT 30805.16.4.2.

3.18HOMMHaNbLHOe HanpsbkeHue  (nominal  voltage) L7, :  HanpsikeHve,
npumMeHsieMoe ans 0603Ha4eHus nnm naeHTudmkauum cucTemsl
3IEKTPOCHADKEHWSI.

3.19 nonoxutenbHOe OTKNOHEHMEe HanpsaxeHua (overdeviation): PasHoCTb
mMexay naMepeHHbIM U HOMUHalbHbIM 3Ha4YeHUAMU HanpsaXeHuAa B Criydae, Korga
n3MepeHHoe 3HavyeHne 60onbLLe HOMUHANBHOTO 3HaYEHUSI.

3.20Ka4yecTtBO 3neKkTpuyeckonm 3Heprum (power quality) KO: CreneHb
COOTBETCTBMSI  XapaKTEPUCTUK  INEKTPUYECKOW SHEPrMM B OaHHOW TO4YKe
3NEKTPUYECKON CUCTEMBI COBOKYMHOCTN HOPMUPOBAHHBIX Nokasarenen K3.

Mpumeyanne - T[lokaszaterm KO B HEKOTOpbIX Cliydasx onpeaensitor
SNIEKTPOMArHUTHYH0 COBMECTMMOCTb  3MIEKTPUYECKOM CeTU npu  nepepade
SNEKTPUYECKON SHEPIMU U MPUEMHUKOB 3NEKTPUYECKON SHEPTNM, NOAKIMOYEHHBIX K
[aHHOM ceTu.

3.21 yCTPOMCTBO ANIA OTCYeTa TeKYLEero Bpe MeHU, BHYTPeHHUe 4achbl (real-time
clock, RTC): lNpubop aona oTcyeTa TEeKyLlero BpeMEHW, SABMSIOLLMICS YaCTbio
KoHCcTpykumMn CW, wncnonb3yembln MNpu  MNPUMEHEHWM METOLOB U3MepeHUi
nokasatenen K3, ycTaHOBNEHHbIX B HACTOSALLEM CTaHAapTe.

MpumevaHve - B3anmocBA3b mexgy Tekywmm BpemeHem CW n BpemeHem
"HaumoHanbHOW LKanbl KOOpAWHMPOBaHHOrO BpemeHu Poccuiickon denepavinm

LT (ST} " (em. 3.2) ycTaHoBneHa B 4.6.

3.22 cpepgHeKkBagpam4eckoe 3HavyeHue (root-mean-square value, r.m.s.):
KopeHb KBagpaTHbIl M3 CpedHero apudmeTudeckoro 3HavyeHusi KBagpaToB
MIHOBEHHbIX 3Ha4YeHun BENMNYNHbI, U3MEPEHHbIX B Te4YeHne YCTaHOBJIEHHOro
WHTepBarna BpeMeHWN 1 B YCTAHOBIEHHON MOJIOCE YacToT.

3.23 cpegHeKBagpammuyeckoe 3Ha4YeHUe HanpsikeHusi, oGHoBnAemMmoe Ans

Kaxpgoro nonynepuoga (r.m.s. voltage refreshed each half-cycle) Urms.:”g;.:

CpeaoHekBagpaTU4HOE 3HAYEHWE HanpshkeHusl, U3MEPEHHOE Ha WHTepBarne

BPEMEHU, PaBHOM OLHOMY MEPUMOAY OCHOBHOM YacTOThbl, HAYMHAsA C Nepece4veHust

HYIs HaNpsXeHMeM OCHOBHOW YacToThbl, 0OHOBNSiEMOe Ast Kakgoro nonynepvoaa.
Mpumevanns

1 [JaHHbili MeTod NMPUMEHSIIOT HEe3aBUCUMO B KaXKOOM KaHane AOns MonyyYyeHus
cpeaHekBaApaTUYHbIX 3Ha4YeHuin B MnocregoBaTerbHble MOMEHTbI BpeMEHW Ons
Pa3nNYHbIX KaHarnoB TpexdasHbIX CUCTEM.
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2 CpepgHekBaapaTUYECKOE 3HAYeHVe HanpshkeHusl, OOHOBMAeMoe ONs KaXIoro
nonynepuona, WCMOMb3ylOT TOMbKO MNPy OGHapyKEHUM U OLEHKe mnpoBarna
HanpshkeHUsl, MepeHanpshkeHUss U MNpepbiBaHUA HanpshkeHUs Ona  knacca A
XapaKTepUCTMK npoLiecca N3MepeHus.

3 CpeaHekBagpaTuydeckoe 3HauYeHWe HanpshkeHusl, OOHOBNSieMOe ANS KaxKaoro
nonynepuoga, MoxeT ObITb HanpsbkeHneM "dasa - asa” nnm "asa - HenmTpans".

3.24 cpeaHeKBagpamM4yecKkoe 3Ha4YeHuMe HanpsaXeHwus, o6HoBnAemoe pAns

kaxgoro nepuopga (rm.s. voltage refreshed each cycle) Lypmsiny:
CpenHekBagpaTM4eCKoe 3Ha4YeHMEe HanpshKeHus, WM3MEPEHHOe Ha WHTepBarne
BPEMEHW, PaBHOM OAHOMY MEpPUOA4Y OCHOBHOM 4acTOTbl, OGHOBNsieMOe ANs
Kakgoro nepvoga.

MprmeyaHns

1 B NpOTVBOMONOXHOCTL MeToay onpeaenenust L. 2y, MeTon onpepeneHust

Ll msily HE MpedycMaTpyBaeT ornpeaeneHus Hadana neproaa.

2 CpeaHeKkBagpaTMYecKoe 3HaYeHVe HanpsikeHusi, OOHOBIIAeMOe ANS KakOoro
nepuoda, UCMomnb3yT TOMbKO NPU OBHAPYKEHUN 1 OLIEHKE MpoBarna HanpsikeHus!,
nepeHanpskeHst U MNpepbiBaHWs HanpskeHuss AN Knacca S XxapakTepucTyK
npoLiecca U3MepeHus.

3 CpeaHekBagpaTnyeckoe 3HaveHue HanpskeHus, obHOBNsSemoe ANs Kaxaoro
nepuoaa, Moxet ObITb HanpsbkeHem "dasa - dasa” unm "dasa - HenTpans".

3.25 obnacm 3HavyeHun Bnusilowmx BenunuuH (range of influence quantities):
MHOXeCTBO 3HAYEHU BIMSIOLLMX BENMYMH MPU U3MEHEHUN OTAEMNbHON BIMSAIOLLEN
BESIMYMHbI B YCTAHOBMEHHbIX NPeaenax.

3.26 onopHbin KaHan (reference channel): OgvH ©3 KaHanoB M3MepPeHus
HanpshkeHnsi, BbIOpaHHbIA B  KAYeCTBE KOHTPOSIbHOTO MpW  MHOTrOGha3HbIX
N3MEpPEHUSIX.

3.27 octaTtouHoe HanpsikeHue (residual voltage) &,.. : MuHMManbHoe 3HauYeHne

HanpsokeHnst Uymsit 12y vm Lypmsity, 3apervcTpupoBanHoe Bo Bpemsi mposana wnm
npepbIBaHUS HaNPsHKEHNS.
MpumedaHne - 3HadyeHne OCTaTOYHOrO HaMpSHKEHUS BbIPAXKAOT B BOmMbTax,

NPOLIEHTAX UNK JONAX BXOAHOMO HanpsikeHus &g, . Ona knacca A xapakTepucTuK
npouecca wuaMepeHust NpUMeHsIOT gt g2y, Ans knacca S ponyckaetcs

npumeHsiTb Uomart 12y i Linaity (oM. 5.4.1).

3.28 ckonb3siliee onopHoe HanpsixkeHue cpaBHeHUsA (sliding reference voltage)

{7 ;»: BHaueHne HanpsbkeHWsl, ycpeaHeHHoe 3a onpedernieHHbIN UHTepBan BpeMeHH,
NpeaLlecTBYIOLWMIA MOSIBIIEHUIO MpoBana HamnpsbkeHWsl, NepeHanpsbkeHnst  Unm
GbICTPOro M3MEHEHWST HAMNPSHKEHUSI.

3.29 noporoBoe 3HauyeHue nepeHanpspkeHus (swell threshold): 3HaueHune
HanpspKeHWs,  yCTaHaBMMBaeMoe [Ans  OonpeferieHuss Hayama WM KoHua
nepeHanpsikeHusl.



3.30 o6 beanHeHne no BpemeHu (time aggregation): O6beaMHEHUE HECKOMNbKUX
nocrnegoBartenbHbIX 3HAYeHWN KOHKPETHOro mnokasatensa KO3, u3MepeHHbIX Ha
OOMHaKOBbIX WHTEpBanax BpeMEeHW, AN MOMy4yeHus1 3HadeHust nokasatens npu
GonbLUeM NHTEPBAre BPEMEHN.

B HacmosiyemM cmaHOapme Onsi 0603HavyeHuUs1  pe3ynbimamose
06bLeOUHeHUs1 HeCKOoJIbKUX rnocsiedoeamesibHbIX 3HavYeHull nokasamens K3,
U3MEepPEeHHbIX Ha OOUHaKo8bIX UHMepeaslax epeMeHU, 8Mecmo mepMuHa
"cobupaHue” ("aggregation”) e coomeemcmeuu c [4] npumMeHeH MepMUH
"o6beduHeHue".

MpumeyaHne - B HacTosiweM cTaHaapTe ob6beauHEHE 3HAYEHWI NoKasaTenen
KO npeactaenset cobon nx o6begmMHeHne TOMNbLKO No BPEMEHM.

3.31 oTpuuatenbHOe OTKNOHeHMe HanpsbkeHuA (underdeviation): AbcomtoTHoe
3Ha4YeHne Pa3HOCTN MEXOY M3MEPEHHBIM U HOMUHAIBHBIM 3HAYEHUEM HaMNpPsKEHWS
B Cryyae, Korga uamepeHHoe 3HavyeHne MeHbLLE HOMUHArNbHOro 3HaYEHNs!.

3.32 npoBan HanpsikeHus (voltage dip): BpeMeHHOe yMeHbLUeHNe HanpsbkeHus B
KOHKPETHOW TOYKE SNIEKTPUYECKON CUCTEMbI HXKE NOPOroBOr0 3HaYEHUs.

MpumeyaHwne - lMNMpepbiBaHWE HANPSHXEHWS ABNSIETCSH 0COOLIM CryvYaemM nposana
HanpsbkeHnsi. OTInYMe NpepbiBaHUS HaMPSHKEHUsI OT MpoBarna HanpsiKeHUsT MOXeT
ObITb YCTAHOBNEHO NOCNeaytoLe 00paboTKoM pe3yrnbTaToB N3MEPEHUIA.

3.33 nepeHanpsikeHue (voltage swell): BpemeHHOe yBennyeHue HanpskeHus B
KOHKPETHOW TOYKE 3NEKTPUYECKON CUCTEMBI BbiLLE NMOPOroBOro 3Ha4YEHMWS.

3.34 HecumMmeTpUua HanpsikeHun (voltage unbalance): CocTosiHMe cucTeMbl
3HeprocHabxeHus TpexdasHoro nepemMeHHoro TOKa, B KoTOpou
cpefHekBagpaTM4eckne 3HavyeHWsi OCHOBHBLIX COCTaBNSHOWMX —MexaydasHbIX
HanpspkeHWn  unnm- yrmbl - casura a3 Mexgy OCHOBHbIMM - COCTaBMALWLMMAN
MexaydasHbIX HANPSXKEHWIN He paBHbI MexXay COBOM.

MprmevaHns

1 CTeneHb HECMMMETpPUN 0ObIYHO BbIPaXXatoT OTHOLLEHWEM HanpsieHWUiA obpaTHON
W HyrNeBOW NocnenoBaTeNbHOCTEN K HANPSHXKEHMIO NPSIMON NOCEA0BATENbHOCTHU.

2 B HacToAlEeM cTaHOapTe HEeCUMMETPUS HanpshkeHuid paccMaTpuBaeTcs
NPUMEHNUTENBHO TOIMBKO K TpeXdpa3HbIM CUCTEMAM SHEPrOCHABKEHNS.

3.35 ycmaHoeusweecsi OMK/IOHeHUe HanpsbkeHus: PasHocmb Mexdy
cpedHekeadpamu4eCcKUM 3Ha4eHUEeM HarpshkKeHusi OCHO8HOU Yacmombl 8
cucmeme 3/71IeKMPOCHabixeHusi, onpedesnieHHbIM Ha yCcMaHOB8J/IEHHOM
UHMepesase peMeHU, U HOMUHalIbHbIM 3Ha4YeHUeM HarnpspKeHUusl.

3.36 Bepudmkauums (verification): MNoarBepxaeHne NOCPeacTBOM MNpencTaBneHust
0O0BEKTUBHBIX CBUAETENLCTB TOMO, YTO YCTaHOBMEHHblE TpeboBaHus Obifn
BbIMOMHEHbI.

MpumevaHue - B HacmosiyeM cmaHOapme eMecmo mMmepMUuHa
"eepucpukayus” e coomeemcmeuu ¢ [4] npumeHeH mMepMUH
"nodmeepx0eHue ebINosIHeHuUst mpebosaHuli”.

3.37 VHopMaLMOHHbIE CUrHanbl B anekTpuieckon cetu: CurHanbl, co3gaBaemble
B 9JIEKTPUYECKON CETU NOCTABLLMKOM MUK NOTpedutenem anekTpuy4eckon aHepruu,
a Takke ApPYrMMM CYOBLEKTaMKM XO3SIMCTBEHHOW OEAATENbHOCTW, Kak MpaBuiio, Ha
HEerapMoHMYECKMX YacToTax, And nepefavyv [daHHbIX, KOMaH4 yrnpaBreHus,
ornoBeLleHnsa u T.4.

4 OOLWwme NonoXeHus

4.1 Knaccbl XxapakTepucTUK npouecca uamepeHumn



HacTtoswmii cTaHgapT yCTaHaBNMBaET AS1A KaKOOoro M3MepsieMoro rnokasartens
K3 Tpu knacca xapakTepucTuk npouecca namepenus - A, S n B (ganee - knacchbl A,
S, B). [lna kaxgoro krnacca onpegeneHbl MeToAbl U3MEPEHUIA 1 COOTBETCTBYHOLLME
TpeboBaHusa K xapakTepmucTukam CU.

Knacc A

[aHHbIN  Knacc nNpPUMEHSAOT, €ecrim  HeobOXOAMMO MpPOBEOAEHUE  TOYHbIX
N3MepeHUI, Hanpumep, npu npoBepke COOTBETCTBUSA cTaHgapTam,
yCTaHaBmuBawowym Hopmbl K3, npuM  BbINOMHEHMM  YCMOBWIA  OOrOBOPOB,
npegycmaTpuBaloLLMX BO3MOXHOCTb paspeLleHuss CMOPHbIX BOMPOCOB MNyTEM
namepeHun n T1.4. Jliobble unamepeHuss nokasatensa K3, npoBedeHHble OBYMsi
pasmmyHbiMm CU, cooTBeTCTBYOLMMM TpeboBaHWAM Krnacca A, OOIDKHblI Mpwu
n3mMepeHnn ogHnX n Tex xe curHarnos obecne4yuBaTbh nosiyydeHme BoCrnpon3BognMblX
pe3ynbTaToB C YCTAHOBIIEHHOW 418 AAaHHOMO NnokasaTerns HeonpeneneHHOCThH.

Knacc S

[aHHbIN Knacc NpUMEHSsIOT Npu NpoBedeHMn obcnemoBaHuiA U oueHke KO ¢
MCMonb30BaHWEM CTaTUCTUYECKMX METOAOB, B TOM YMCIie MNpPU OrpaHUYEHHOMN
HOMeHKIaType nokasaTternen. XoTs MHTepBalbl BpEMEHN U3MepPEHU MokasaTenemn
K3 ana knaccoB S n A oanHakoBbl, TpebOBaHUSA K XapaKTepucTukam npouecca
N3MEPEHUS KNnacca S CHIDKEHDI.

Knacc B

[aHHbIN Knacc ycTaHOBMEH AN TOro, YTobbl n3dexartb npusHaHuss CU MHormx
CYLLECTBYHOLLWMX TUMOB YCTaPEBLLUMMU.

Mpumeyanne - Knacc B He pekomeHOoBaH Ans BHOBb pa3pabatbiBaeMbix CU.
B cneaytollem nsgaHnm HacTosILLEero ctaHaapTa Knacc B MoxeT ObiTb UCKIOYEH.

Ob6nacT 3Ha4YeHUN BIUSIOLLMX BENUHUH MPW ONpeaeneHnM COoOTBETCTBUS
KaXkgoMy Kraccy ycTaHoBneHbl B 6.1. Knacc ycTaHaBnMBaroT C y4E€TOM NMPUMEHEHUS
KoHKpeTHoro CU.

Mpumedanns

1 UsrotoButens CU pomkeH ykasaTb BAUSIOLLME BENUYMHBI, HE YCTAHOBMEHHbIE B
HacTosleM CcTaHoapTe, KOTopble MOMyT yxXyawuTb XxapaktepucTtukm CU.
PekomeHgaumm no aTomy Bonpocy npueegeHsl B [1].

2 CU moxeT ObiTb M3rOTOBIIEHO AN1st M3MEPEHUs Bcex nokasaTenen K3, ykasaHHbIX
B HacTosileM cTaHaapTe (cmaHdapme, ycmaHaesusaruieM HopMmbl KO e
cucmemax 3JIeKMPOCHa6XeHUs1 pa3/IU4HO20 Ha3Ha4YeHusl), VN WX 4acTu, u
OOJDKHO MpennoyvTUTENbHO COOTBETCTBOBATb O4HOMY W TOMY e Kraccy npu
N3MEPEHUN Pa3fINYHbIX NOKa3aTenen.

3 lMpn wusrotoBneHmn CW pgommkeH ObiTb YCTaHOBMEH nNepevYeHb U3MepsSeMbIX
nokasaternen KO3, Krnaccbl xapakTepuCTMK Mpouecca W3MEpeHUs MO Kaxaomy

nokKasaTenio, UHTepBarnbl WU3MEHEHUS BXOQHOro HanpsbkeHust Lz, ONA Kakmoro
Krnacca, a Takxe HeobGxofumble TpebGoBaHWs M AoMonHUTENbHoe obopyaoBaHue,
obecneyvBatoLLyie COOTBETCTBUE KilaccaMm MnpoLecca U3MepeHns (CUHXPOHM3aL s,
NPYMEHEHME W3MEPUTENbHBLIX NpeobpasoBaTenen, NepuoandYHOCTb KanmGpoBKM,
npeaerbl M3MeHeHUs TemnepaTypbl U T.4.).

4 [na «knaccoB npuHATbI criegyoume obosHadveHusa: A ("advanced")
"noBblweHHoro Tuna"; S ("survey") - "ans HabmogeHun". Knacc B ("basic")

"HayanbHbIN", He pekoMeHaoBaH Anss CU HOBbIX TWUMOB, Tak Kak MOXeT OblTb
WCKIMIOYEH B CreAyoLLEeM N34aHnM HacTOsILLIEro cTaHaapTa.

4.2 OpraHu3auma usmepeHun

I/I3M€peH|/|e SJ'IeKTpI/I‘-IeCKOI7I BEJIMYNHbI MOXeT npoBOAUNTBLCA npu
HenocpeacTBEHHOM noakmodeHun CU B Touke CeTu, YTO, B OCHOBHOM, MMeeT
MECTO B HWU3KOBOMLTHBIX 3MEKTPUYECKUX CUCTEMAX, WM C UCMOMb30BaHWUEM
n3mMepuTENbLHOro Npeobpasosarerns.

MonHas naMepuTenbHas Lienb nokasaHa Ha pucyHke 1.



PucyHok 1 - lonHas usmeputenbHas uenb

MamepurennHme MamepuTensHoe YeTpoRcTRD
npeobpaloBaTand YCTROWCTED CLLEHKK
ANEKTPUYECHIAA BxogHom Peaynsrar Cuerka
BXOAHORN ClArHar, NaMEpeEHHA pE3YNETATA
cHrHan MoANEHaLLIAA WMIMEDEHHA
MAMEREHNID

PucyHok 1 - lNonHasa nameputensHas uenb

CW, npeaHasHavyeHHoe A9 u3amepeHus nokasatenen K3, moxeT BkntovaTb B cebs
BCE 9M1EMEHTbI, BXOASLLUME B NOMHYIO0 M3MEPUTENBHYHIO Lienb (CM. PUCYHOK 1), nimn nx
yacTb.

B  HopMaTMBHOM  4acTWM  HacTOsILEro  CcTaHgapTa  M3MepUTenbHbIe
npeobpas3oBaTenM U CBSA3aHHbIE C HUMW HEOoNpenerieHHOCTM W3MEPEHUA He
paccMaTpuBaloTCS.

OnucaHve n xapakTepucTukM n3amepuTenbHbIX NpeobpasoBaTenen NpMBeAeHbI
B npunoxeHun A, nogpasgen A.3.

4.3 UamepsieMble 3fIeKTPpUYeCKue BerIMUYUHbI

M3mepeHns B cuctemax SIeKTpocHabXeHust oaHoda3Horo u TpexdasHoro
NnepemMeHHOro Toka MOryT B 3aBMCMMOCTM OT 3a4ay NpoBOAUTBLCA Mexay diasHbIMm
npoBogaMu U HeutpanbHelM npoBodoM ("dhasa - HewTpanb"), mexay dasHbIMK
nposogamun ("dasa - dpasa") nmm mexgy HemTpanbHbIM MPOBOAOM M NPOBOAOM
3aLLMTHOrO 3a3eMreHus.

HacToswmi ctaHpapT He ycTaHaBnMBaeT MopsaoK Bblbopa anekTpUyYecKux
BENMUYUH, NOAMNEXaLLmMX N3MepPEeHNsIM.

MeTodbl  M3MepeHuin,  YCTaHOBMEHHbIE B  HAcTOsAWEM  cTangapTe,
npegycmaTtpuBatloT MpoBeAeHNE HE3aBUCMMbIX M3MEPEHWUIA B KaXdOM KaHane, 3a
UCKIMIOYEHMEM U3MEPEHUA HECUMMETPUN HaMpsKEHWN, KOTOpble MNPOBOASTCS
TOMbKO B TpexdasHbIX CUCTEMAaX 3MEKTPOCHABKEHNS.

MrHOBeHHble Mexayda3Hble 3HaYeHUs HanpsxeHns MOryT ObiTb M3MepEHbI
HEenocpeacTBEHHO WM MNOMyYeHbl U3 MrHOBEHHbIX (Pa3HbIX (diasa - Heutparnb)
3HaYEeHWN HanpsHXKeHUS.

M3mepeHusi Toka MOryT NpoBOOMTLCS B KaXKO0M MPOBOAE 3MEKTPUYECKON CETH,
BKIHOYas HENTpanbHbIA MPOBOA U NPOBOA 3aLLMTHOMO 3a3eMIeHus.

MpumeyaHve - B psige cnydaeB uenecoobpasHo NPOBOAUTL OO4HOBPEMEHHbIE
U3MEepEeHUs TOKa W HanpsbkeHWs M CBA3bIBaTb pesyrnbTaTbl U3MEpeHUn Toka B
OO HOM NPOBOAE C pe3ynbTaTaMmy U3MEPEHUN HAMPSDKEHUST MEXOY 3TUM NPOBOLAOM U
OMOPHLIM  MPOBOAOM, Hafnpumep MNPOBOAOM  3aLMTHOTO  3a3EMMEHMS  Uru
HenTpasbHbIM NPOBOAOM.

4.4 O6beaguHeHUe pe3ynbTaToB U3MEPEHNUN NO BpeMEHU



MpUMEHSAIOT Ccrnegyrowmn Nopsaok O0beanHEHMST pPe3ynbTaToB M3MEPEHUN
nokasarenen KO no BpemeHu.

Knacc A

B ka4yecTBe OCHOBHOIO MHTEpBara BpeMeHn Npu namepeHunsix nokasarenen KO,
XapaKTepU3YIOLLMXCS  CpedHeKBaapaTUYECKMM  3Ha4YeHMeM  (OTHOCAMXCA K
HaMps»KeHN0, rapMOHWKaM W WHTEPrapMOHWKaM, HECMMMETPUMN  HaMpPsKEHWUN,
ycmaHoeusuwemycsi OMKITOHEHUH HanpsbkeHus1 e cucmemax
anekmpocHabxeHust 50 I'y), norwkeH ObITb NPUHAT MHTEpBan AnMTenbHOCTLIO 10
neprvoaoB ANst CUCTEM 3nekTpocHabxeHus Yyactoton 50 My unm 12 neprogos Anst
CUCTEM 3IEKTPOCHabxeHna yactoTtom 60 My.

MN3amepeHnsa Ha OCHOBHbLIX WHTepBanax BpemMeHu 10/12 nepnogoB OOMMKHbI
CUHXPOHM3MPOBATLCA C TEKYLLMM BpeMeHeM npu Kaxaon 10-MvHYTHOM OTMeTKe
TEeKyLLEero BpeMeHu BHyTpeHHMX YacoB CU (CM. pUCYHOK 2).

PucyHok 2 - CuHxpoHu3auma o6 beaMHEHHbIX UHTEPBanoB Afs Knacca
A

BHyTpeHHWe Yachl

10-MUHYTHaA OTMETKA
TEKyLLEero BpemMeHH

10-MUHYTHEIW WHTepBEan (x + 1)

5 10-MUHYTHEIR MHTEREAN (X) i [ ] [
L
& L ' i
i j k I 1 2 3
i
1012 nepwogos 10/12 nepuogos 1012 nepwogoe
|
||
Mese-
KabTa 1
10/12 nepuonoe 10/12 nepuoaoe 10/12 neprogoe
11 12 13 I 14 | 1 18] 2 3
L] | L]
[ |
s WuTepean epemeH 150/180 nepwogoe (n) I v + )

MHTepean spemedd 150/180 nepragos (n + 1)

NCTN

i, j, & - HOMEpa OCHOBHbIX MHTEPBAIIOB BPEMEHU NPY M3MEPEHUSIX NMoKasaTenen
K3

chyHOK 2- CI/IHXpOHVI3aLI,I/IF| 006 begMHEHHbIX MHTEepBarioB A4 Kflacca A
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HeonpeneneHHOCTb 3TOro M3MEPEHNS BKIHOYAKOT B HEONPEOENeHHOCTb U3MEPEHUS
Kakgoro nokasartensa KO, ykasbiBaemyto B NPOTOKOSIE M3MEPEHUIA.

UsmepeHus nokazamenel K3, ycmaHoeneHHbix e [OCT 13109, ewmroyas
ycmaHoeusWweecsi OMKIOHeHUe  HarpsbkeHusi,  pa3Max  U3MeHeHUsl
HanpspkeHusi, KoaghhuyueHm UCKaKeHUs1 CUHycoudasibHOcmu Kpueol
HanpsbkeHusi, KoaghghuuueHm » - 2apMOHUYecKol cocmaensiouwiel
HanpspkeHusi, koaghghuyueHm HecuMMempuu HanpsbkeHull no obpamHol
nocnedogamenbHocmu, koaghguyueHm HecuMMempuu HarnpspKeHuu o

Hyneesolu nocnedoeamesnibHOoCMU; KoaghpuyueHm 8peMeHHO020
nepeHanpspkeHUs1 MPo8odsim Ha OCHOBHOM UHMepeaaJsie 8peMeHU u3mepeHull
10 nepuodoe.

PesynbtaTbl M3MEpeHM Ha OCHOBHbIX WHTEpBanax BpemMeHu 3aTem
00BbEeAMHAT OnA nofydeHusl 3HadYeHun nokasartener KO ansa Tpex pasiuyHbIX
YBENMYEHHbIX MHTEPBArioB BpeMeHM (Oanee - 06 begMHEHHbIE MHTEpBasb):

- 3 ¢ (150 neprogoB Ans cuctem anekTpocHabxeHunst yactoton 50 My mm 180
nepuogoB Anst cuctem Yactoronm 60 My);

- 10 MuH;

-2y,

Mpumevanns

1 B psage crny4yaeB MOryT ObiTb MPUMEHEHbI ApyrMe O06beAVHEHHbIE UHTEpBasbl,
Hanpumep 1 MuH. lpn KX ncnomb3oBaHUM MeTon OObeguHEeHMs pe3yrbTaToB
N3MEpPEHU [OIPKEH COOTBETCTBOBATL YCTAHOBIIEHHOMY B HACTOSILLEM CTaHOapTe.
Hanpumep, MeToq 06beavHeHUs1 pesynbTaTtoB U3MEPEHU HA UHTEpBare BPEMEHM
1 MWH gormkeH ObITb aHanornyeH metogy 06begmHeHns Ha nHtepsane 10 MUH.

2 PekomeHgaumm no NPUMEHEHVMIO OOBLEOMHEHHbIX pPe3ynbLTaToB WU3MEPEHWUI
npvBeaeHbl B npunoxenny B, nogpasgensi B.1, B.2.

Knacc S

OcHoBHON 1 0O6bEeANHEHHbIE MHTEPBanbl BPpEMEHWN OOSMKHbI ObiTb TakMMm xe,
kKak gna knacca A. CHHXPOHM3auMIO pes3yrbTaToB M3MEPEHWN Ha OCHOBHbLIX
uHTepBanax BpemeHn 10/12 nepvodoB C TekyumM BpeMeHeM MpoBOAAT B
COOTBETCTBUU C pUCYHKamMn 3 n 4.

PucyHok 3 - CuHxpoHusaumsa o6 beanHeHHbIX MHTepBanoB Ans Knacca
S: namepeHme nokasarenen K3, ans KoTopbix NPonycku He[onycTUMbI

BHyTpeHHue Yach

10-MUHYTHAA OTMETKA
TEKYLWETD BpEMEHH

10-MWHYTHLIA MHTepBan (x + 1)

$ 10-bUHYTHBIA WHTEPBAN (X) [ b

[ 1

10/12 nepwonos 1012 nepwogoe | 10M12 nepvopos

—
=
.. ¢ I _§ 8 &8 B BN
—
%

10/12 nepwogos 10/12 nepuonos 10/12 nepwogos
|
11 12 13 14 1 5l | 1
9 L r L
i MuTepean epemend 150/180 nepwanos (n) 1
MHTepEan BpeMaHi
150/180 nepwopoe (n + 1)
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i, i, & - HOMepa OCHOBHbIX MHTEPBANOB BPEMEHW NMPU U3MEPEHMSIX MOKa3aTernei
K3

PucyHok 3 - CrHXpoHM3aumnsa o6 begMHEHHBIX MHTEPBArIoB ANs Knacca S:

n3mepeHue nokasartenei K3, Ans KoTopbix NPonycky HELOMYCTUMbI

PucyHok 4 - CuHxpoHu3auma o6 beaMHEeHHbIX UHTEPBanoB AN Knacca
S: usmepeHnue nokasareneun K3, ans KoTopbIX NPONycKu AoNyCcKaroTCs

BHYTREHHWE Hack

10-muHYTHAS OTMETHS
TEKYLIBN BpamMeHi

T-mAHYTHWA eTepBan (5 + 1) g

E 0-MAHY TR HHTEOBAT (X}

L

i WHrapean apesmedn 1500180 napwogoe (n) ‘J
h!

WuTepaan apesesy 150180 nepuopos (m+ 1)

PucyHok 4 - CuHXxpoHM3aLuma o6 beanHeHHbIX MHTEPBArioB 44 knacca S:
n3mepeHue nokasarenen K3, ans KOTopbix NPOnycKn AonycKatoTcs

Knacc B
Uicno u OQnuMTenbHOCTM  OObEOMHEHHbIX  BPEMEHHBIX  MHTEpBAarioB
yCTaHaBnmMBaeT marotosutens CU.

4.5 Anroputm o6 beanHeHUsA pe3ynbTaToB U3MepPeHUmn

4.5.1 TpeboBaHus

3a 3HayeHue BenuM4MHbl Ha 0ObEAMHEHHOM WHTEepBare BPEeMEHW MPUHMMAIOT
3Ha4yeHne, paBHOE KOPHIO KBagpaTHOMY W3 CpeaHeapuhMeTUYeCcKOro 3HayeHus
KBagpaToOB BXOAHbIX BEMUYUH.

Mpumeyanne - Mpy nsmepeHnsx Aosbl drmkepa NPUMEHSIOT WMHOW anropuTm
00 beaMHEHUST pe3ynbTaToB U3MepeHUii (CM. [5]).
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4.5.2 O6beguHeHMe Ha nHTepBane BpemeHu 150/180 nepuogos

Knacc A

3HayeHve BenMuMHbl Ha 0ObeauHEHHOM WHTepBane Bpemenn 3 ¢ (150/180
nepuoaoB) nonyyawT obbeAuHeHVeM NATHaAuaTh pe3ynbTaToB U3MEPEeHWd Ha
OCHOBHbIX nHTepBanax spemenn (10/12 neprnogos). MNponyckn mexay nHtepesanamm
BpemeHun 10/12 nepnogoB He LONYCKaOTCS.

O6beauHeHHble  uHTepBanmbl BpemeHn 3 ¢ (150/180  nepuonos)
CUHXPOHM3MPYIOT C TEKyLMM BpemMeHeM npu Kaxgon 10-MUHYTHOW OTMeTKe
TeKyLLIero BpeMeHu, Kak nokasaHo Ha pUcyHKe 2.

B MomeHT 10-MWHYTHOM OTMETKM TeKyLlero BpPeMEeHU HayYnMHaeTCs HOBbIN
uHtepsan 150/180 nepuogoB M BMecTe C TeM 3aBeplLlaeTcs npeablayLmi
uHtepsan 150/180 nepvnogos. B pesynbtate BO3HUKaET nepekpbiTue Mexay ABYMs
nHTepsanamun 150/180 neprogos (nepekpbiTve 2 Ha PUCYHKE 2).

Knacc S

3HayeHre BenuuuMHbl Ha wuHTepBane BpemeHn 150/180 nepuogoB nonydaroT
00 begMHEHNEM PE3YSbTAaTOB U3MEPEHUI HA OCHOBHBIX MHTEpBarax Bpemenn 10/12
nepuofos. CUHXpoHu3aLmsa npu Kaxaon 10-MUHYTHOM OTMETKE TEKYLLEro BPpEMEHM
BO3MOXHa, HO He ABnaeTcs obasaTensHon (CM. pucyHok 3). MNponyckn oTaenbHbIX
uHtepsanos 10/12 nepvogoB Npu usmepeHusix nokasarternen K3 gonyctumsl npu
N3MEPEHUSAX TAPMOHUK, WHTEPrapMOHWK, CUrHaNoB B 3NIEKTPUYECKUX CETAX W
HecummeTpuu. [pn 3TOM B TeyeHue kaxgoro obveauHeHHoro uHTepsana 150/180
nepuoaoB OOMkHbl BbITb MCMOMNb30BaHbl HE MEHee Tpex pesyrnbTaToB U3MepeHUn
Ha OCHOBHbIX MHTepBanax 10/12 nepuogoB, npudem kaxable 50/60 nepunopos
JormkeH ObiTb MCMOMb30BaH NO MEHbLUEW Mepe OAWH pe3ynbTaT M3MEPEHUI Ha
nHtepsane 10/12 neprogos (CM. pUCyHOK 4). [Npu namepeHunsix apyrmx nokasartenemn
KO 3HauyeHne BenMuMHbI Ha 0OBbeAWHEHHOM WHTepBane BpemeHu 150/180
nepuooB NoOnyyalT OO0BbEAMHEHMEM MATHAOLATU pe3ynbTaToB U3MEPEHUA Ha
uHTepsanax BpemeHn 10/12 neproaos, NonyyYeHHbIX 6e3 NponycKoB.

Knacc B

MeTon ob6beouHEHUs] pe3yrbTaToB U3MEPEHWU YCTaHaBMMBAET M3rOTOBUTENb
Ch.



4.5.3 O6beguHeHMe Ha nHTepBarne BpeMeHu 10 MyH

Knacc A

O6beauHeHHOEe 3HaYeHWe BenuMUMHbl Ha MHTepBane BpeMeHn 10 MUH OOImKHO
ObITb CBA3aHO C TEKYLLMM BpeMeHeM (BKrtoYaTb METKY TeKyLlero BpemeHun). MeTka
BpeMeHW [OorkHa YyKkasblBaTb BpeMsi OKOH4YaHus 10-MMHYTHOrO MHTepBarna.
3HayeHne BenuuMHbl Ha 0B6beguHEeHHOM WHTepBane BpemeHu 10 MUH nomyyaroT
06 BbeaMHEHNEM pPe3yrbTaTOB U3MEPEHU HA OCHOBHBIX MHTEepBarnax Bpemenn 10/12
nepvogoB. [lponyckn wmexagy wHTepBanamum Bpemenn 10/12 nepvopgoB  He
ponyckatotca. Kaxabii 10-MWHYTHbBIA WHTEpBan HayvHaetcss B MomeHT 10-
MWHYTHOM OTMETKU TeKyLLero BpemMeHn. 10-MUHYTHbIE OTMETKU TEKYLLEro BPEMEHM
NCNOMb3YITCA Takxe AN CUHXPOHM3aL UM OCHOBHbIX MHTepBarnos 10/12 nepvonos
N 06 beanHeHHbIX MHTepBanos 150/180 nepnogoB (CM. PUCYHOK 2).

MocnegHwun ocHoBHOWM WHTepBan (uWHTepsanbl) BpemeHn (10/12 nepwogos),
Bxogaumin B 10-MMHYTHBbIN OOBEOMHEHHbIN WHTEepBan, OydeT, Kak npaBuIio,
nepekpbiBatb 10-MWHYTHYIO OTMETKY Tekywero BpemeHu. Jliobon pesynbrar
M3MEpPEHU Ha nepekpbiBaloWeM WHTepBane Bpemenu 10/12 nepuogoB (cm.
nepekpbITUE 1 Ha pUCYHKe 2) BKIOYAOT B 00beAMHEHHBIN pe3ynbTaTt AN AaHHOro
10-MWHYTHOrO MHTEpPBana BPEMEHMW.

Knacc S

Ana knacca S MOXeT OblTb MPUMEHEH anNropuTM OO0bLEAWHEHMSA Pe3yrbTaToB
n3MepeHu Ha nHTepaane BpemeHn 10 MVH, yCTaHOBMEHHbIN Ans Krnacca A.

Jdonyckaetca Takxe MpUMEHEHUE YNPOLUEHHOro anroputMa o6beanHeHUs,
yKa3aHHOro Huxe.

HoBbi 10-MWUHYTHBIN 00 bEANHEHHBIV MHTEPBAr AOIMKeH HaunHaTbcsa nocne 10-
MWHYTHOW OTMETKM TeKyllero BpeMeHW B MOMEHT Hayvara HOBOro OCHOBHOIO
uHTepsana spemenn 10/12 nepuogos. CuHxpoHusauns 10-MUHYTHbLIX MHTEPBAaroB
BPEMEHMN N OCHOBHbIX MHTepBanos BpemeHn 10/12 nepuooB ¢ TEKYLLWMM BPEMEHEM
He Tpebyetca. Honyckaetcs csBobogHbii caBur 10-MUHYTHOrO 0O6BbEAMHEHHOrO
WHTepBarna BpeMeHN OTHOCUTENBLHO TEKYLLEro BpeMeHN BHyTpeHHUX Yacos CU.

O6beauHeHHbIN pe3ynbTaTt Ha MHTepBane BpemeHn 10 MUH JOMKeH BKIOYaTb
METKY TekyLlero BpemeHu. MeTka BpemMeHU OOrkHa yKasbiBaTb BPEMSI OKOHYAHUS
10-MWHYTHOTO MHTEpBana.

Mpn gaHHOM anropuTMe OObEeAVHEHWS pPe3yrnbTaToB M3MEPEHWUN MepeKpbITUS
OyayT OTCYTCTBOBATL, Kak MOKa3aHo Ha pucyHkax 3 u 4.

MpuMeyaHre - 3HayeHre YacToTbl B CUCTEME 3MeKTpoCcHab eHNs1 MoXeT BbiTb
Bbllle MMM HWXe HOMUHaANbHOrO 3HayeHus. B npumepe, npeacTaBneHHOM Ha
pUCyHKe 3, 3HaYeHMEe 4acTOTbl HWKE HOMMHAmNbHOMO U OObLEAWMHEHHbLIW MHTEpPBAn
150/180 nepvogoB nepekpbiBaeT 10-MUHYTHYIO OTMETKY Tekyllero BpemeHu. B
npumepe, NpeacTaBneHHOM Ha pUcyHKe 4, 3Ha4eHne YacToTbl Bbllle HOMUHAMNBLHOIo
N WUMET MeCTO nponyckn uamepeHun. OO6beamHeHHbI uHTepBan 150/180
nepuoaos 3akaHunBaeTcH paHee 10-MUHYTHOM OTMETKM TEKYLLEro BPEMEHU.

Knacc B

Anropytm 06 beguHeHUs pesynsTaToB  U3MEpPEeHWA  ycTaHasnvMBaeT
nsrotosutens CU.

4.5.4 O6begMHeHMe Ha UHTepBane BpeMeHu 2 4

Knacc A

3HayeHve BenMMYUHbI Ha OOBbEOVHEHHOM WHTEpBane BPeMEeHU 2 4 nomny4varoT
obbeauHeHneM 12 pesynbTaTtoB U3MepeHun Ha o06beguHEeHHbIX 10-MUHYTHBLIX
WHTepBanax BpemMeHu. [lponycku Mexgy WHTepBanamMu BpemMeHu 2 4 unnm Ux
nepekpbITUA He AOonyckawTcs. Havana wuHTepBanoB BpemMeHu 2 4  [OSDKHbI
coBnagatb C YaCoBbIMU OTMETKaMU YETHbIX YacoB TekyLLero BpemeHn CU.

Knacc S

Ana knacca S NpUMEHAT anropuTM 00beauHEHNS Pe3yrbTaToB M3MEPEHWN,
YCTaHOBMEHHbIN AN Knacca A.

Knacc B

Anroputm 06 beguHEHUs] pesynsTaToB  U3MEpPEeHUh  ycTaHasnmMBaeT
nsrotosutens CU.

4.6 HeonpeneneHHOCTb U3MEpPEHUS TEKYLLEro BpeMeHU



Mpn nsmepeHusix nokasatenen KO HeonpeneneHHOCTb M3MEPEHUsT TeKyLUero
BpemeHn CW onpedenstoT no OTHOLWIEHWU K BpemeHu "HaumoHanbHOW LiKanbl

KOOpAMHUPOBaHHOIO BpemeHn LT (SL71" (cm. 3.2).

Knacc A

HeonpeneneHHOCTb M3MepeHUs TEKYLLETO BPEMEHM HE AOSMkHA npeBbiwaTh +20
MC MpU M3MEPEHMSIX B CUCTEMaX 3eKTpocHabxeHns yactotorn 50 My n £16,7 mc B
cucTteMax anekTpocHabxeHus yactotor 60 U Hes3aBUMCMMO OT ANUTENBHOCTU
06 begMHEHHOIO NHTEpPBana BpeEMEHMW.

[aHHoe TpeboBaHME K W3MEPEHMIO TEKYLUEro BpPEMEHM MOXET OblTb
BbIMONMHEHO,  Hanpumep, C  MNpUMMEHEeHMEM  Mpoueadypbl  CUMHXPOHU3ALUW,
neprvogmn4eckn NPoOBOAMMON BO BpEMS U3MEPEHWUN, C MOMOLLLHO MPUEMHMKA CUCTEM
MOHACC, GPS vrnun nyTem npvema paguocmurHanoB TOYHOMO BPEMEHM.

Ecrm  CuMHXpoHM3auMsi C  MNOMOLLLID BHELWHEro curHana HeBO3MOXHA,
OOMYyCTUMOE OTKIMOHEHME TEKYLLIEro BPEMEHU OOMMKHO ObiTb MeHee 1 ¢ 3a 24 \,
OOQHaKO [daHHOEe [ONylWEeHMe He WCKMYaeT BbINOSHEHMS TpeboBaHusa K
HeonpeaeneHHOCTH, YKa3aHHOro BblLLE.

MpumevaHne - [aHHoe TpeboBaHWe ABMSIETCS HEOOXOAMMBLIM ANt MOSyYeHus
oguHakoBbiX 10-MUWHYTHBbIX W [BYX4acOBbIX OOBLEAMHEHHbLIX pPe3ynbTaToB MpU
M3MEPEHUN OOHOIO WM TOMO K& BXOAHOro 3rekTpudeckoro curHana gsyms CU,
NPUMEHAIOLLMMN METOAbl U3MEPEHUA C XapakTepucTukamm knacca A. [JaHHoe
TpeboBaHVE Takxke $BNSETCA HeobOXO0OMMbIM MpU UCNOMb3oBaHUKM Gornee yem
opHoro CU no knaccy A, yCcTaHaBMMBaeMbIX B pa3HbIX MeCTax.

Knacc S

HeonpeneneHHOCTb U3MepPEHUsT TEKYLLETO BPEMEHWN He AOMKHA NpeBbiwaTh +5
c3a24u.

Knacc B

HeonpeneneHHOCTb U3MEpPEeHUss TEKYLIEro BPeMEHW UM MeTon onpeneneHus
06 BbEeAMHEHHBIX MHTEPBAroB (MpU MX HanM4yuMM) ycTaHaenmBaeT msrotosutens CU.
UN3zomoeumens CU ycmaHaenueaem memod pacyema HeornpedesieHHocmu
U3MepeHUsi MeKyuw,e20 epeMeHU.

4.7 KoHuenuusa MmapKkupoBaHus



Bo Bpemsa npoBama HanpsikeHWs, MNepeHanpshkeHus WM npepbiBaHus
HanNPsPKEHUA anropuTM, MPUMEHSIEMBIN NMPU U3MEPEHUU Apyrvx nokasartenen K3
(HanMpumep 4acToOTbl), MOXeT MNpPUMBECTU K HEeOOCTOBEPHOMY pesynbTaTy.
MapkmpoBaHne  pesynbTaToB  U3MEpeHun  noseBonsdeT  um3bexatb  yveTa
€OMHCTBEHHOrO CcoObITMS Oonee 4eM OOMH pa3 Ana pas3nMYHbIX MoKasaTenen
(Hanpumep y4yeTa €OMHCTBEHHOrO MpoBarna HanpskeHusl, Kak OAHOBPEMEHHOrO
npoBarna HanpsbkeHUst U OTKIOHEHMST YacToTbl) M MokasaTb, YTO 00beagUHEHHOE
3Ha4YeHne MOXeT ObITb HEAOCTOBEPHbBIM.

MapknpoBaHue NpoBOAAT TOMbKO MPU BO3OENCTBUM MPOBASiOB HamnpsiKeHWs,
nepeHanpsXXeHWn 1 NpepbiBaHUA HanpsbkeHNs. BbisBneHe npoBanoB HanpsXXeHus
W nepeHanpsXeHWn 3aBUCUT OT MOPOroBbIX 3HAYEHWUW, yCcTaHoBreHHbIX B CU,
OKa3blBawOWKMX BIUAHUE HA MPUHATUE pelleHnA O TOM, Kakune AaHHble [OOJDKHbI
MapKMpoBaTbLCS.

MapKnpoBaHMe BbINOMHSOT MPY NPOBEAEHUN U3MEPEHWIA C XapaKTEPUCTUKaMU
npouecca nsmepennst knaccoe A n S nokasartenen K3, oTHoCAWMXCA: K YacToTe,
3HAYEHWIO HanpsbkeHust, Ao3e dnnkepa, HECUMMETPUN HANPSPKEHWIA, rAapMOHMKaM U
WNHTEepPrapMoHMKaM HanpsiKeHWsl, HanpshkeHUsIM CUrHaroB nepegayvv OaHHbIX U npu
N3MEPEHUSIX OTPULLATENBHOTO Y NMONOXUTENBHOMO OTKITOHEHUS] HAMPSDKEHNS.

MapkupoeaHue OO/DKHO 6bINMOMHAMbLCS NpuU npoeedeHUU U3MepeHul ¢
XapakmepucmukaMu rnpouecca U3MepeHusi Knaccoe A u S cnedyrouwux
nokaszamesieli K3, ycmaHoeneHHbix 6 [OCT 13109: ycmaHogsuswez20cs
OMKI/IOHEHUS HanpshKeHUsl, pasMaxa U3MeHeHUs1 HanpsbkeHusi, 003kl ¢hriukepa,
KoaghpuyueHma UCKakeHuUsi CUHycouOaslbHOCMU Kpueoll HarpshKkeHus,

KoagppuyueHma n-li  2apMOHUYECKOU cocmaesisrowell  HanpshKeHus,

KoagppuyueHma HecumMmempuu HanpspkeHuu no obpamHol
nocnedogamenibHOCMU, Ko3ghhuyueHmMa HecumMMempuu HanpspkeHul Mo
Hyneesolu nocnedogamesnibHocmu, KoaghghuyueHma 8PeMeHHO020
nepeHanpspKeHusl.

Ecnm BO BpeMsi KOHKPETHOIO MHTEpBara BpPEMEHM Kakoe-Mbo M3 3Ha4YeHuin
MapKuMpyeTcs, 0ObeaNHEHHbI pe3ynbTaT U3MEPEHUN, BKMYawowmi B ceba aTo
3Ha4YeHne, ToXe MNOANEXMT MapKMpoBaHuio. MapKMpoBaHHOE 3Ha4YyeHue AOIPKHO
COXPaHATLCSA M BBOAUTLCA B MPOLIECC OOBLEANHEHUS PE3YNbTAaTOB M3MEPEHMWI TaK
Xe, Kak u apyrme 3HaveHusd. [losTomy ecrm BO BpeMs KOHKPETHOrO WHTepBana
BpeMeHM Kakoe-nmbo 13 3Ha4eHUI MapKnpyeTcs, To BCe 00 beANHEHHbIE 3HAYEHUS,
BKIIOYaloLLWe B cebsi MapKMPOBaHHbIE 3HAYEHWS], TaKXe OOIDKHbI MapKMpoBaThbCs U
COXpPaHATLCS.

MpymeyaHne - MapknpoBaHue OOIPKHO BKIKOYATb CBEAEHUS O AaTe U BPEMEHM.
MapknpoBaHWe CBUAOETENLCTBYET O HanMuMM OMpedernieHHbIX npobrnem npwu
BbIMNOSIHEHUN n3MepeHun. Ecnn B cTaHgapTtax, ycTaHaBmmBarowmx HopMbl KO, He
M3NOXEHbl NPaBUNa OLEHKN MAapPKMPOBAHHLIX AaHHbIX, MOPSAAO0K WX MPUMEHEHUSI
yCcTaHaBMBaeT nosb3oBatenb CW, 3asBUTENb WCMbITAHWIA UM UCTbITaTeNbHas
nabopartopus.

5 lNoka3aTenu KayecTBa 3NIeKTPUYECKOM
3Heprum

5.1 YacToTa


http://docs.cntd.ru/document/1200006034

5.1.1 MeTop uamepeHumn

Knacc A

3HadeHne 4YacToThbl JOIPKHO ObiTb M3MEPEHO HAa KaXdOM MHTEpBane BPeEMEHU
10 c. MNockonbKy YacToTa NEPEMEHHOrO TOKa MOXET He paBHATbCS TovHO 50 'y nnu
60 My B npegenax mHTepsana 10 ¢, 4yMcro nNepvogoB MOXET ObiTb He LernbiM
ymucrom. MamepeHHas OCHOBHasd 4acToTa paBHa OTHOLIEHMIO 4ucra LenbixX
nepvogoB, noacuutaHHbiXx B 10-CekyHOHbI WMHTEpBan BPEMEHW, K OOLuen
NPOAOITKATENBHOCTN  LenbliXx nepuogoB. [lepen  Kaxaom OLEHKOW 4acToThbl
rapMOHUKN W  WHTEPrapMOHUKW OOIMKHbl OblTb OCnabneHbl €  Tem, 4TOObI
MWHUMW3MPOBATL BIMAHNE MHOMOKPATHbIX MEPECEYEHN HyNs.

WHTepBanbl BpemeHn wuamepeHni 10 € He OOMKHbI  MEepeKpbiBaTbLCS.
OTgenbHble nepuoabl, KoTopble nepekpbiBatoT 10-CeKyHAHbIN MHTEPBaN TEKYLUEro
BpeMeHu, He yuunTbiBatloT. Kaxabin 10-CekyHOHbIN MHTEpBan LOMMKEH HauYnMHaTbLCS
Ha abcontoTHoM 10-CekyHOHOM OTMETKe TeKyLLero BpemeHu. HeonpeneneHHoCcTb
npv YCTaHOBKE TEKYLLEro BpEMEHW He 4OIpkHA npeBblwaTth £20 MC Npu n3mMepeHmnsix
B cuctemax yactotom 50 'y n £16,7 mc B cuctemax yactotom 60 L.

[onyckaeTca NpuMMeHeHWe ApYrMX METOAOB SIS MOSTyYEHUS 3KBUBAIEHTHbIX
pe3ynbLTaToB.

Knacc S

MpUMEHAI0T MeTOA N3MepEeHUI, yCTaHOBMEHHbIN AN Knacca A.

Knacc B

MeToa nsmepeHun 4acToTbl yCTaHaBmBaeT nsrotosmtens CU.

5.1.2 HeonpeaeneHHOCTbL U3MepPEeHUN 1 AnanasoH U3MepeHun

Knacc A

HeonpeneneHHOCTb n3amMepeHnii B 0651acTy 3HaYEHNI BAMSIIOLLMX BENMYUH 1 NPU
BbIMOSIHEHUN TPebOOBaHWMIA, YCTAHOBMEHHbIX B 6.1, He gorpkHa npesbiwatb 0,01 'y,
npv gnanasoHax nsmepenun 42,5-57,5/51-69 'y,

Knacc S

HeonpeneneHHOCTb 3MepeHuii B 061acTh 3HaYEHWI BIUSIIOLLIMX BENUYUH U NPU
BbINOSHEHUN TPebOoBaHWMIA, YCTaHOBMNEHHbIX B 6.1, He gorkHa npesbiwatb +0,05 'y,
npv guanasoHax nsmepenun 42,5-57,5/51-69 'y,

Knacc B

HeonpeneneHHoCTb M3MepeHuin npu auanasoHax uamepenHun 42,5-57,5/51-69
N4 ycTaHaBnuBaet wusrotosutens CU. MU3zomoeumens CU ycmaHaenueaem
mMemod pacvyema HeorpedesIeHHOCMU U3MepPeHUU.

5.1.3 OueHka pe3ynbTaToB U3Me peHUn

Knacc A
Mpy n3mepeHnn 4YacToThbl UCTMONb3YIOT OMOPHbIA KaHarl.
Mpumeyanne - MWarotoButenb CW  [OrKeH YCTaHOBUTb XapakKTepUCTUKU

npoLiecca n3aMepeH1st YacToTbl MpU NOTEPE CUrHana B ONOPHOM KaHare.
Knacc S
Tak »e kak gnga knacca A.
Knacc B
Marotoeutens CU gorkeH ykasaTb Mpouecc, UCNonb3yemMblin Anst UsMepeHni
4yacToThl.

5.1.4 O6beanHeHNe pe3ynbTaTtoB N3Me peHUMn

O6beauHeHve pe3ynbTaToB U3MEPEHNIN HE MPUMEHSIOT.

lpumevaHue - B kayecmee nokasamensi K3 donyckaemcsi npuMeHeHue
OMKJTOHEHUSs1 Yacmombl OM HOMUHaslbHO20 3Ha4YeHUsl.

5.2 3HauyeHMe HanpsXxeHus



5.2.1 MeTop uamepeHumn

Knacc A

MpoBOOAT M3MEpPeHUs CpeaHEKBaApaTUYECKOrO 3HAYEHUS HanpsbkeHus Ha
OCHOBHOM MHTepBane BpemeHun usmepenns (10 nepuogoB ANs CUCTEM
anekTpocHabxeHns Yactotom 50 Ny nm 12 neprogos - ona cuctem yactoton 60
lu). UHTepeanbl Bpemenn 10/12 neprvogoB LOMKHBI CRefoBaTb APYr 3a APYrom.
MepekpbiTne co cmexHbiMM MHTepBanamu 10/12 nepuogoB He AonyckaeTcs, 3a
WCKIOYEHMEM BO3MOXHOMO MNEPEKPbITUS, MOKAa3aHHOrO Ha pPUCYHKe 2 (CM.
"MepekpbiTue 1").

MprmeyaHns

1 [aHHbll MeToh MPUMEHSIIOT TOMbKO ANS KBA3UCTaLMOHAPHBbIX 3EKTPUYECKUX
CUMHarioB M He MCMOMb3YKT NpU OGHAPYKEHUM U U3MEPEHUM MapamMeTpoB TaKWUX
ABneHU yxyaweHus KO, kak npoBarbl HanpsbhkeHWsl, NepeHanpsikeHus |
npepbiBaHUsi HANPSXKEHWS!, @ TaKXe NepexoiHble NPOoLEecChbl.

2 CpepnHekBagpaTUYHOE 3HAYeHWe HanpshkeHust BKMoYaeT B cebsi rapMOHMKW,
WHTEePrapMoHUKH, VIHCbOpMaLI,I/IOHHbIe CurHarnbl B 3NIEKTPUHECKUX CETAX N T.A4.

Knacc S

Tak »e kak gnga knacca A

Knacc B

MpoBOOAT M3MEpPeHUs CpeaHEKBaApaTUYECKOr0 3HAYEHUs HanpsbkeHus Ha
WHTepBare BpeMeHN M3MEPEHWI, YCTAHOBNEHHOM M3roToButenem CU.

5.2.2 HeonpeageneHHOCTbL U3MEPEHUIA U Anana3oH U3Me peHun

Knacc A

HeonpeneneHHOCTb U3MepPEHUIA B 001acTX 3HA4YEHWUIA BIIMSIOLLMX BENUYMH U NPpU
BbIMOSIHEHUN TPebOoBaHWUA, YCTAHOBIMEHHbLIX B 6.1, He gorpkHa npeBbiwatb +0,1%

U 3m B OnanasoHe namepeHnin 10%-150% Lz, .

Knacc S

HeonpeneneHHOCTb n3amMepeHuin B 061acTy 3Ha4YEHUIA BISAOLLMX BEMUYMH U NpU
BbINOMHEHUN TpeboBaHU, YyCTaHOBMEHHLIX B 6.1, He gorkHa npesbiwatb +0,5%

U/ 3in B AManasoHe namepenuin 20%-120% & gy, .

Knacc B

HeonpeneneHHOCTb n3mMepeHuin B 061acTy 3HaYEHUIA BIMSAOLLMX BEMUYMH U NpU
BbIMOMHEHUN TpeboBaHW, YCTaHOBMEHHbIX B 6.1, [OOMmKeH YCTaHOBUTb
narotoButers CU. Tlpn STOM HeonpeoeneHHOCTb M3MEPEHUM He [OOoIbkHa

npesblwaTte +1% V4, B AManasoHe M3MEpeHUN, YCTaHOBIIEHHOM W3rOTOBUTENEM
C N .HN320moeumernb CHhU  ycmaHaenueaem mMemod  pacvYema
HeornpedesieHHOCMU U3MepeHull.

5.2.3 OueHka pe3ynbTaTtoB U3MEepPeHUNn
TpeboBaHusa He yCTaHaBMMBaIOT.

5.2.4 O6beanHeHUe pe3ynbLTaToOB U3MepeHUn
Ob61beanHeHne pesynbTaToB M3MEPEHUA NPOBOLSAT B COOTBETCTBUM C 4.4 1 4.5.

5.3 Pdnukep

5.3.1 MeToa n3mepeHun

Knacc A

M3mepeHuns npoBogsaT B COOTBETCTBUM C [5].

Knacc S

M3mepeHunst npoBoasaT B COOTBETCTBUM C [5].

Knacc B

TpeboBaHusa He yCTaHaBMMBaIOT.

MpumeyaHne - IamepeHusa B COOTBETCTBUM C [5] OTHOCATCA K HU3KOBOSIbTHLIM
anekTpudeckmm cetam HanpsbkeHvem 230 B yactoTton 50 'y. B HacTosiwee Bpemsi
paccmaTpuBaeTCcs BO3MOXHOCTb MPUMEHEHMS YCTaHOBMNeHHoro B [5] MeToga
n3MepeHns dornkepa K apyrumM HanpsiKeHUsIM.



5.3.2 HeonpepneneHHOCTbL U3MEPEHUN U ANaNa3oH U3MepPeHUN

Knacc A

B cootBetctBUM C [5]. B obnactv 3HauyeHUn BNMSIIOWLMX BEMUYMH U NpwU
BbiNonHeHun  TpeboBaHuW,  yCcTaHOBMEHHbIX B 6.1, TpeboBaHua kK
HeonpeaeneHHoCT naMmepeHn no [5] AormkHbl ObiTb BbIMNOMHEHLI B AWana3oHe

N3MEpPEHWIA KpaTKoBpeMeHHo 0o3bl orimkepa & ot 0,2 no 10.

Knacc S

B coortBetctBUM C [5] B 0Gnactu 3Ha4YEHWN BIMAIOWMX BEMUYMH WU NpwU
BbIMONMHEHUN TpebOoBaHWI, YCTaHOBMEHHbIX B 6.1, CHWKeHHble B [gBa pasa
TpeboBaHMsA K HEONPEAENEHHOCTN M3MEPEHUI MO [5] OOSMKHLI ObiTb BbINOMHEHbLI B

JAunana3oHe U3MepeHuin KpaTKoBpeMeHHOW 403kl drinkepa £ ot 0,4 fo 4.
Knacc B
TpeboBaHWst He yCTaHaBMNBAIOT.

5.3.3 OueHka pe3ynbTaTtoB U3MEpPeHUNn
Knacc A
B cootBetcTBMU C [5] OkOHYaHMA 10-MUHYTHBIX OObEAUHEHHBLIX MHTEpPBANoB

BPEMEHU TNpPU  M3MEPEHUAX KPaTKOBPEMEHHOM [03bl dmkepa £  AOMMKHbI
cooTBeTcTBOBaTh 10-MMHYTHbIM OTMEeTKam Tekylwero spemeHn CU. Pesynbtatbl
nsmepeHun Ha 10-MUHYTHBIX WHTEepBanax AOIMKHbl BKMOYMATb METKY TeKyLlero
BpemeHn. [lpu BO3OENCTBUM MPOBAsiOB  HaMpshKEHUs, NEepeHanpsikeHuin wu

NpepbiBaHWii HanpPsHKeHUs 3HaAYEHVs] KpaTKOBPEeMEeHHOW [03bl drmkepa £ 1

AnUTenbHOM 003bl drivkepa 5 (cMm. [5]) 4OmkHBI BbiTh MaPKUPOBaHbI.
Knacc S
Tak »e kak gnga knacca A
Knacc B
TpeboBaHWA B HACTOSILLEM CTaHAaPTE HE YCTAHOBIIEHDI.

5.3.4 O6beauHeHMe pe3ynbTaToB U3MepPeHUN
Knacc A
O6beguHeHve pesynsTaToB U3MEPEHU NPOBOAST B COOTBETCTBUM C [5]. Ons

5 obbeguHeHne NPoBoOAST Ha MHTepBare BpeMeHu 2 4 (cM. 4.5.4).
Knacc S

Tak xe, kak ansa knacca A

Knacc B
TpeboBaHusi He yCTaHaBMMBAOT

5.4 MpoBanbl HANPSXXEeHUA U NepeHanpsikeHUsA



5.4.1 MeTop namepeHumn

Knacc A

M3mepeHne nNpoBasnoB HaNpPsbKeHWst U NepeHanpPsbKeHN crneqyeT NPOBOAUTL Ha
OCHOBE M3MEPEHUN B KaKOOM KaHane cpegHeKBagpaTU4eCcKUX 3HavyeHumn

HanpsXeHnsi, OOHOBMSIEMbIX AN KaKOoro nonyneproaa, Urms(lu]n (cm. 3.23).
[nuTensHOCTL Neproaa AoivkHa ONpeaensTbCa 3Ha4YeHNeM YacToThbl M3MEPSIEMOrO
curHana. B kavecTBe 3HayeHMst 4acTOTbl CrieayeT MpUHUMATb MOCHeaHUN
HEMapKMPOBaHHbIV pe3ynbTaT U3MEPEHUn YacToTbl B CUCTEME 3HEProcHabeHus
(cm. 4.7 v 5.1) nnm pesynbTaT, NOMyYEHHbIN MHBIM METOAOM, COOTBETCTBYIOLLMM
TpeboBaHMAM K HeonpeaeneHHOCTN N3MepeHuii no 6.2.

MpumeuaHne - CpegHeKBAAPATUYHOE —3HAYEHWE  HAMPSKEHWS Lipmst 12y
BKNOYaeT B ceb0HA rapMOHUKWN, WHTEPrapMOHWKW, WHGOPMaLWOHHbIE CUrHanbl B
3MEKTPUYECKMX CETAX U T.4.

Knacc S

I/I3mepeH|/|e npoBaroB HanpaxeHuna n nepeHanpﬂx(eHMVl cnenyet nposoauTb Ha
OCHOBE M3MEPEHUN B KaKOOM KaHane cpegHeKkBagpaTU4eCcKux 3HavyeHum

HanpseHnsi, OOHOBMAEMbIX OS89 Kax4oro nonynepuoaa, Urms.:”g) (cm. 3.23) nmbo
Ha OCHOBE W3MEPEHU B KaOgoM KaHane CcpegHeKBagpaTU4eCKUX 3HaYeHWUm

HanpsbkeHWsi, OOHOBRSIEMbIX AN Kakdoro  nepuoaa, Urms.u;. (cm.  3.24).
lMpoBoAMMbIE N3MEPEHUS YCTaHaBNMBAET M3rotoBuTerns CUL.

Mpumevanne - CpegHekBagpaTUYHOE 3HAYEHNE HaNpPsHKeEHUS U;rm,s(l} BKItoYaeT
B ce0s rapMOHMKW, UHTEPrapMOHWKK, MHCPOPMAaLMOHHBLIE CUrHasbl B 3NEKTPUHECKUX
ceTaxun T.4.

Knacc B

MarotoButenb CcKn [JOImkeH YCTaHOBUTb MeTo[, n3MepeHumn
cpeaHekBagpaTUYECKNX 3HAYEHUIN HANPSDKEHUS.

5.4.2 O6HapyxXeHMe U oLeHKa NpoBana HanpsxeHusi

5.4.2.1 OBHapyxeHu1e npoBarna HanpsiXXeHns
[MoporoBoe 3Ha4eHwe npoBana HanpsXkeHWs yCTaHaBMMBalOT B NPOLEHTax oT

3Ha4YeHnA BXOOHOrNo HanpsxeHus Udz'n nnn 3Ha4YeHuA CKOJb3dLlero OrnopHoro

HanpsbkeHUs cpaBHeHus i, (cm. 5.4.4). WUsrotoButens CW pormkeH ykasaTb
ncnorb3yemMoe NoporoBoe HanpshkeHue.

MpumevaHne - Ckonb3sllee OrnopHOe HanpsikeHue cpaBHeHust L., 0GbIYHO He
NCNOSb3YT B HU3KOBOSbTHBIX CUCTEMAX 3IIEKTPOCHabxeHus (cMm. [6]).

Mpn 06HapyXeHUM NPOBArOB HAMPSPKEHWS CHUTAIOT, YTO:

- B OOHOMa3HbIX CUCTEMax SMEKTPOCHAbXeHUst MpoBar HanpskeHus

HauuHaetcs, Korga 3HaveHue Uppmalj2y NafaeT Huke MOpOroBOro 3HaYeHWst
npoBara HanmpshkeHWst ¥ 3aKaHYMBAETCsl, Korma 3HadeHue Liymsiliz) paBHO wnm

NpeBbILLAET MOPOroBOe 3HaYeHVe Nposarna HanpskeHus Nc 2% o1 &gy, ;
- B TpexdasHblX CUCTEMax 3NEeKTPOCHaOXeHWs npoBarn  HanpshKeHus

HauMHaeTcs, Korga 3HadveHue L,... B OOHOM uny Goriee yucrie KaHanos nagaet
HKEe TMOPOroBOro 3Ha4YeHWs MpoBana HanpskeHUsa W 3akaHyuBaeTcs, Korda

3HayeHue f,,,; paBHO MMM NPEBLILLAET NOPOroBOE 3HAYEHME NpoBana HanpsXKeHUs

nmoc 2% L7y, BO BCEX KaHarmax, B KOTOPbIX NMPOBOAAT U3MEPEHVS.
MoporoBoe 3HayeHWe MpoBaria HamnpsKeHWUs1 onpedenstoT C Yy4eTOM YCroBUN
N3MepeHui.



5.4.2.2 OueHKa npoBarna HanpsxeHus

MpoBan HanpskeHWs XapakTepU3ylT OCTaTOYHbIM HanpskeHueMm ify.. unm
rmyGVHO MpoBana HanpshkeHUss UM ONMTENbHOCTbI0 npoBana. B kadyecTse

0CTaTO4YHOIO HaMNPSHKEHNS NMPUHUMAIOT HaVMeHbLUee 3HaYeHne L,y,., U3MEepeHHoe B
nobom kaHane BO BpeMsi npoBana HanpsbkeHusi. [od rybuHoi npoBana

HanPsHKeHUS NOHMMAOT Pa3HOCTb MeXdy OMOpPHbLIM HanpsikeHneMm (L g, nim &) un

OCTaTO4YHbIM HanpsbkeHneMm /..., BbIpaKEHHYl0 B MPOLIEHTaX OMOPHOro
HanpskeHUsi. 3a ANMTENbHOCTb MpOoBara HanpsbkeHUs NpUHUMAaOT UHTepBar
BPEMEHUN MEXOY Ha4yarnom 1 OKOHYaHWEM NpoBaria HanpsPKeHUs.

Mpumevanns

1 Mpwv onpeneneHMn ANMTENLHOCTY NpoBana HanpskeHusl B TpexdiasHbiX cucTemax
SNEKTPOCHaOXeHMs Ha4Yano npoarna HanpskeHUs MOXeT ObITb 3adMKCUPOBAHO B
O[HOM KaHare, a OKOH4YaHue - B PYrom.

2 dopma npoBarioB HanpsKeHWs He 0DsA3aTenbHO ABMSETCHA NpPsMOYroribHON. Kak
crnencTteve, u3MepsieMasi OfUTENbHOCTb  KOHKPETHOrO npoBana HanpskeHus
3aBUCUT OT BbIOPaHHOrO MOPOrOBOrO 3HAaYeHMs npoBana HanpsbkeHus. Popmy
npoBana HanpskeHUs MOXHO OLEHUTb, WCMNOMb3ys HECKOSbKO MOPOroBbIX
3HaAYEeHUN, YCTAHOBIEHHbLIX B Npedenax obnactu noporoBbiX 3HAa4YEHU npoBana u
npepbIBaHUS HANPsPKEHUS.

3 lMNoporoBkle 3Ha4eHUs1 MpoBaria HanpskeHUst 06bIYHO yCTaHABNMBAKOT B Npeaernax
85%-90% BbIOPAHHOrO OMOPHOrO HaMPSPKEHUS MPU NMOUCKE HEUCNPaBHOCTEN MINn
NpoBedEeHNM CTaTUCTUMECKUX WCCIeqoBaHwin U e npedenax 3o 70% oOnopHO20
HanpspkeHusi npu npoeedeHUU U3MepeHull 8 coomeemcmaeuu ¢ ycroeusiMu
dozoeopos.

4 3HayeHMe OCTaTOYHOrO HanpsPKeHWst 4YacTo SBMSeTCs  MNone3HbIM  Ans
noTpeduTene aNeKTPUYECKon aHePrMn N MoXeT ObITb Bornee NpeanoYTUTENbHLIM,
yem rny6|/|Ha nposana, Tak Kak no3BoJide€T OUEHUTb 6nm3ocTb Hanpsa>XeHna K Hyrnto.
B 1O e Bpemsi rmybuHa npoBana HanpsbkeHUst 4acTo SIBNSIETCSl MOSie3Hon Ans
MOCTaBLUMKOB  ONEKTPUYECKOM  SHEpPIMK, OCOOEHHO  MPUMEHWUTENBHO K
BbICOKOBOJSIbTHbIM ~ CUCTEMaM  3SieKTPOCHAbXeHUst wunM B criydasix, korga
NCNOMb3YeTCH CKOMb3SILLEE OMOPHOE HANPSPKEHNE CPaBHEHUS.

5 Bo Bpemsi npoBana HanpsXeHust MOXeT BO3HMKaTb (pasoBbi casur (Cm.
npunoxenue A, NyHKT A.7.5).

6 CrieqyeT dvKkcupoBaTh AaTy U BpeMsl nepexoa NoporoBoro 3Ha4yeHusl.

5.4.3 ObHapyxeHue n oueHKa nepeHanpsxeHuUs



5.4.3.1 O6HapyxeHue nepeHanpsiXxeHns
MMoporoBoe 3HaueHVe nepeHanpskeHUst YCTaHaBMMBAKOT B MpOLEHTax oT

3HAYEHUS BXOAHOIO HanpsbkeHust Lgm  WMIMM 3HAYEHMS CKOIMb3ALLEro OMOPHOro

HanpsbkeHns cpaBHeHus U, (cm. 5.4.4). WNarotoButens CW pormkeH ykasaTb
Ucnorb3yeMoe NoporoBoe HanpsieHue.

MpumeyaHune - Ckonb3siliee ONopHOe HanpskeHue cpaBHeHUst L, 0BbIYHO He
NCMOSb3YIOT B HU3KOBOMbTHBIX CUCTEMAX 3NEKTPOCHabXeHMs (cMm. [6]).

Mpy 06HapY>XeHUM NEepeHanpPsKEHNS CYUTAIOT, YTO:

- B OHO(pA3HbIX CUCTEMaX 3MEKTPOCHaOXKeHUsI NepeHanpsikeHne HaunHaeTcsl,

Koraa 3HadeHve Lf,,,. Bo3pacTaeT BblilLie NOPOroBOro 3HAYEHUS NepPeHanpsKeHUs, 1
3aKkaHyMBaeTcsl, Korma 3HaveHue L/,... paBHO WM HWKE MOPOroBOro 3HaYEHUs

nepeHanpsikeHnst MUHYC 2% U, ;
- B TpexdasHblX CUCTEMAX NEKTPOCHAOXKEHNS NepeHanpsikeHne HaunMHaeTcs,

Korma 3HaveHue i, B oOHOM urm 6Goree 4ucne KaHaroB Bo3pacTaeT Bbllle
MOPOrOBOr0 3HAYEHUsI NMepeHanpPsXKEHNs, U 3aKaHYMBaETCsl, Koraa 3HadYeHne Loy,

PaBHO UMM HUXE MOPOrOBOTO 3HAYEHWSI NepeHanpsikeHust MUHyC 2% L4, BO BCex
KaHanax, B KOTOpPbIX NPOBOAAT U3MEPEHUA.

[MoporoBoe 3HadYeHWe nepeHanpsKkeHWs onpeaensloT € Yy4eTOM  YCroBUK
N3MEPEHUNA.

5.4.3.2 OueHka nepeHanpsikeHns
MepeHanpsikeHVe XxapakTepu3yoT MaKCUMarbHbIM 3HAaYEHNEM HaNPsKEHNS Npu
nepeHanpskeHnn 1 ANUTENBHOCTBIO NepeHanpsikeHns. B kauecTBe MakCUMarnsHOro

3HaYeHUsA NepeHanpsHKeHUs NPMHUMAIOT HaMborbllee 3HaYeHne ., , U3MepeHHoe
B nobomM kaHane BO Bpemsi BbiOpoca. 3a ANMTEnbHOCTb BbiOpoca HanpshKeHWUs!
NPUHUMAKOT WHTEPBAN BPEMEHM Mexay HadyaroM W OKOH4YaHMeMm Bblbpoca
HanpsPKeHNsI.

MpymeyaHns

1 lNpn onpegeneHun OUTENbHOCTM NepeHanpsXeHns B TpexdasHbiX cucTemax
9NEeKTPOCHabXeHUs1 Hadano nepeHanpskeHUs MoxeT ObiTb 3adMKCUPOBaHO B
OOHOM KaHarie, a OKOHYaHue - B ApYrom.

2 dopma nepeHanpsikeHUs He obsa3aTenbHO SABNSETCA npsaMoyronbHon. Kak
crnencTeuve, usmepsieMast 4NUTENbHOCTb KOHKPETHOro NepeHanpsiKeHns 3aBucuT ot
BblOpaHHOrO NOPOrOBOr0 3HAYEHUST NepeHanpPsHKeHNs.

3 lMNMoporoBklie 3Ha4YeHNA NepeHanpsxeHnst obbIYHO ycTaHaBmBatoT 6onee 110% oT
Udz'n .

4 Bo BpeMsi NnepeHanpsiKeHns MOXeT BO3HMKaTb pa3oBbI CABUI.
5 Cneayet dwmkcmpoBaTth gaTy 1 BpeMsi nepexoda NoporoBoro 3Ha4yeHus.

5.4.4 BbluncneHue CKosb3siLLEr0 ONOPHOro HanpsXXeHUA cpaBHE HUS
[MpyMeHeHNe  CKOMb3SALEro  OMOPHOTO  HarpsbKeHUss  CpaBHEHUs  Mpu
YCTaHOBMEHWN MOPOroBbIX 3HAYEHUW NpoBana HanpsXeHus W nepeHanpsiKeHns
paccmaTtpuBaloT B Ka4ecTBe AOMOMHUTENbHOro crnocoba yCcTaHOBEHNS NMOPOroBbIX
3Ha4yeHun, He gBnstowleroca obssarensHeiM. Ecnv npyu obHapyxeHun npoBanos
HanpPspKeHNs U NepeHanpsiXXeHUn UCMONb3YHT CKOMb3silee OMOPHOE HanpsikeHue
CpaBHEHWs,, TO OOIKHO ObITb BbIYUCIIEHO €ro 3HayeHue, COOTBETCTBYOLLEE
NPUMEHEHWIO MnbTpa NEPBOro Nopsiaka ¢ NOCTOSAHHOM BpeMeHu 1 MUH. 3HaveHne

U sy paccumTbiBaloT Mo popmyre

Usriny = 03967 - U g1y +0.0033 - Uyn i ayms



roe Ugm - NpUMeHsieMoe 3HaueHWe CKOMb3SILLErO OMOPHOMO  HaMpPsKEHs
CpaBHeHus:;

Usin-1y - nNpeablayliee 3HaYeHVe CKOMb3SILLEro OMOPHOMO  HarpshkeHWs
CpaBHeHus;
U0 i2wms - NOCMEOHWA pe3ynbTaT M3MEpeHuil CpeaHEeKBaApaTUYecKoro

3HAYEHUS HaMNPSPKEHUS HA OCHOBHOM MHTepBarne BpemeHn 10/12 nepnoaos.
HayanbHoe 3HayeHuWe CKOMb3SILIEro OMOPHOTO  HampshkeHUS! CpPaBHEHMS
YCTaHAaBMMBAKOT  paBHbIM  BXOAHOMY  HanpsbkeHuto. CKomb3silee  OmnopHoe
HanpsbkeHne cpaBHeHUst obHoBNAT 4epe3 kawable 10/12 nepuopos. Ecrm
nocnegHun pesyrnsTaT N3MepeHnii CpegHEKBaapaTUYECKOro 3Ha4EeHMs HanpsiKeH st
Ha uWHTepBane BpemeHn 10/12 NepuodoB MapKUPYHOT, TO CKOMb3sILLEE OMOPHOE
HanpspkeHne cpaBHEHUSA HEe OOHOBMIAKOT 1 MCMONb3YIOT €ro NpeabiayLlee 3Ha4YeHue.

5.4.5 HeonpepeneHHOCTL U3MepPEHUIN N AnanasoH U3MepPeHun

5.4.5.1 HeonpegeneHHOCTb WU3MEPEHUA 3HAYEHMSI OCTATOYHOIO HaMpPsPKEHUST W
MaKCUMaribHOro 3Ha4YeHWs NepeHanpsHkeHns
Knacc A

HeonpeneneHHocTb namepenwin 4 L7 He AomkHa npebiwath +0,2% L gy, .
Knacc S

HeonpeneneHHocTb namepenuin AL He gorpkHa npeBblwath +1% L, .
Knacc B
HeonpepeneHHocTb usMepeHun yctaHasnmeaeT uarotosuternis CU. lMpu atom

HeonpedeneHHOCTb  M3MepeHuid He  AomkHa  npesblwate  +2,0% Ly, .
UN32omoeumenb CU ycmaHaenueaem memod pacyema HeonpedesieHHocmu
usmepeHud.

5.4.5.2 HeonpeneneHHOCTb WM3MEPEHWA OMUTENbHOCTM MpoBarna HanpsxeHus wu
nepeHanpsxeHus

Knacc A

HeonpeneneHHoCTb  U3MeEpeHun ANMTENbHOCTW MNpoBasia  HanpskeHus 1
nepeHarnpsXeHnss paBHa CYyMMapHOW HeonpeaerneHHOCTU W3MEpPeHU BpemeHU
Hayana npoBana HanpsKeHNs W nepeHanpsbkeHns (nornoBuHa nepuoga) wu
NU3MEPEHUA BPEMEHM OKOHYaHUs MpoBarna HanpsXkeHus U nepeHanpsXxeHust
(nonoswHa nepuoaa).

Knacc S

Mpu  ucrnonb3oBaHUM  3HAYEHUA Uyl 2y HEOMPEAENEHHOCTb  U3MEPEHUi
ONMTENBHOCTU MpoBaria HanpsikKeHWs WM NepeHanpshkeHus paBHa CyMMapHOMW
HeonpeaeneHHoOCTU W3MEPEHUA BPEMEHU Havana npoBana HanpsbkeHus U
nepeHanpsieHns (NOfoB1Ha Nepmropa) U N3MepPEHNIA BpEMEHN OKOHYaHUS npoBana
HanNpskeHUst 1M nepeHanpsbkeHnsa  (nosnoBuHa nepuoga). [Npu  Mcnonb3oBaHUM

3HayeHun Uiy HeompedeneHHoCTb  M3MepeHun  AnMTenbHOCTY  MpoBana
HanpsXXeHUst N NepeHanpsXeHnss paBHa CyMMapHOW HeonpeaeneHHOCTN N3MepeHni
BpPEMEHM Havana npoBana HanpsbkeHWs W nepeHanpsbkeHns (oauH nepuog) wm
U3MEPEHNA BPEMEHM OKOHYAHMS MpoBana HanpshkeHWsl U nepeHanpsikeHus: (oguH
nepuog).

Knacc B

HeonpeneneHHOCTb U3MepeHnst AMUTENbHOCTEN YCTaHABMMBAET M3rOTOBUTENb
C W .MH3zomoeumenb cu ycmaHaesiugaem memod pacyema
HeornpedesieHHOCMU U3MepeHudl.

5.4.6 O6beanHeHUe pe3ynbTaTtoB U3MepeHUn
O6beauHeHne pes3ynbTaToB U3MEPEHUA ANt KPaTKOBPEMEHHbIX COObLITWIA He
NPOBOASAT.

5.5 MNpepbiBaHMA HanpsAXeHUs



5.5.1 MeTop namepeHumn
M3mepeHust HanpskeHUst ANns KaKOoro Knacca npoBoAsT, Kak YCTaHOBIIEHO B
54.1.

5.5.2 OueHka npepbiBaHU HanpsXxe HUA
[Mpn o6Hapy¢eHnn NpepbIBaHNI HANPSPKEHUS] CHUTAIOT, YTO:
- B 0OAHOMa3HbIX CUCTEMAX 3NEKTPOCHADXKEHMSA NpepbiBaHWE HaNPsSHKEHUS

HauMHaeTcs, Komma 3HauveHue ii,,; nadaeT Hke MOpOroBOr0 3HaYeHus
NpepbiBaHNs HanpshKeHUsl, U 3aKaH4YMBaeTCsl, Kora 3Hadyenve L/,,. paBHO Wnu

HUXe NOPOroBOro 3HAYEHMs NpepbiBaHUA HaNPsXkeHus nmoc 2% g, ;
- B TpexdasHbIX CUCTEMAX 3MNeKTPOCHaOXeHMs npepbiBaHMe HanpskeHus

HauyMHaeTcsl, Korda 3Hadenve L,,, BO BCEeX KaHarax nagaeT Hubke NMoporoBOro
3HAYeHMs] MpPepbiBaHUA HANPSPKEHWS, M 3aKaHYMBAETCH, KOida 3HaYeHue iy

PaBHO MIN Bbillie MOPOrOBOr0 3HAYEHWUs MpPepbiBaHUA HanpshkeHnsa noc 2% gy,
XOTs1 Obl B OHOM KaHarne 13 Tex, rae NpoBoAsiT U3MEPEHUSI.

MoporoBoe 3Ha4YeHWe NpepbiBaHUsi HANPSHKEHUs] HE [OJDKHO YCTaHaBNMBATLCS
HWKe 3Ha4YeHVs HeonpeneneHHOCTU M3MEPEHUsi OCTaTOYHOrO HaMpPsKEHWUS MIoC

2% Ud:'n-

Mpy onpeneneHnun ANUTENBLHOCTU MpEpbIBaHUS HaNpshkeHUa B TpexdiasHblX
ANEeKTPUYECKUX CETSAX Havarno npepbiBaHUSA  HanpsbkeHnss MOXeT  ObliTb
3admkcupoBaHO B OOHOM KaHane, a OKOH4YaHue - B ApyroMm. [nuTensHOCTb
NpepbiBaHUSA HaMpsiKEHWs1 paBHa WHTEpBany BPEMEHU Mexay HavanoMm wu
OKOHYaHWeM NpepbIBaHUST HANPSDKEHNS.

MprmeyaHns

1 TMoporoBoe 3HaYeHVEe MpPepbIBaHUA HaMpsKeHUs MOXET ObiTb, Hanpumep,

YCTaHOBIEHO paBHbIM 5% OT Lz, nnm 10% L g, -

2 B [2] k npepbiBaHMAM OTHECEHbl YMEHbLUEHUS HanpskeHuss MeHee 1%
HOMMHANBHOTO HanpsXeHns (cM. TepMmuH 161-08-20). OgHaKo CNOXHO JOCTOBEPHO
U3MEpATb  HanpsXeHus, 3HaJYeHuss KOTopblX MeHbwe 1%  HOMWHAaNbLHOro
HanpsbkeHus. lMoaTomy crieayeT ycTaHaBnmBaTb Goree npuemremoe MnoporoBoe
3HayeHWe npepbiBaHUS HaNPsSHKEHUS.

3 lpepbiBaHne B OOHOW WM HECKOMbKMX pasax HanpsbkeHust B TpexdasHbiX
cucTemax anekTpocHabXeHus criegyeT paccMaTpyBaTb Kak npepbiBaHWe nogayu
HanMpsKeHNs1 K  SNEeKTPUYECKMM CeTsiM  oAHodba3HOro Toka noTpedutenen,
NOAKIMOYEHHBIX K 3TOW CETU.

5.5.3 HeonpeageneHHOCTbL U3MEepPEHUI U Anana3oH U3Me peHun
B oOTHOLWeHWM HeonpeoeneHHOCTU U3MEepeHUn ANUTENbHOCTU NpepbiBaHWn
HanpskeHnst cm. 5.4.5.2.

5.5.4 O6beanHeHNe pe3ynbTaToB U3Me peHUMn

O6beauHeHVe pes3ynbTaToB U3MEPEHUN AN KPaTKOBPEMEHHbIX COObITUIA He
npoBoasT.
5.6 NepexogHble nNpouecchbl HaNPsXXeHUA

CeegeHusi 06 OCHOBHbIX NapameTpax MepexodHbIX NPOLECCOB HaNPsHKEHUs U

TOKa NpvBeaeHbl B NpunoxeHnn A, nogpasgen A4.

5.7 HecummeTpusa Hanpsixke HUM



5.7.1 MeTop namepeHumn

Knacc A

HecummeTputo  HanpshkeHuA B TpexdasHoW CUCTEME 3HeprocHabkeHus
OLleHMBaOT METOAOM CUMMETPUYHbLIX COCTaBnslLMX. B ycnoBuax HecummeTpun

OONONMHUTESNIbHO K HanpsaXXeHuto I'IpFIMOI;I nocnegoBaTesibHOCTU Ul B TpeXd)aBHOVI
cucrteme SJ'IeKTpOCHGG)KeHVIﬂ cyulecTtByeT, no Kpal7|Hel7I Mepe, ogHa U3 criegyrLumnx

COCTaBJIAOLLMX! Hanps>xeHune O6paTHOl7I nocneanoBartesibHOCTHU Uz n/vinmn

HanpsKeHne HyneBoKn nocnegoBaTensHocTy &y .

M3mepeHnss OCHOBHOW COCTaBMAOLWEN BXOAHOMO CurHana npoBOAAT Ha
OCHOBHOM MWHTepBane BpemeHn u3mepeHun (10 nepuvogoB pOnd  cucTem
anekTpocHabxeHnst Yactoton 50 Ny nm 12 nepronoBs - ons cuctem Yactotomn 60
).

Mpumevanns

1 BrnmsHue rapMOHUK OOJIPKHO ObITb MWHUMN3NPOBAHO NPpUMEHEHNEM CbI/IJ'Ipra mnn
anroputmMma anucKpeTHoro ﬂpeOGDESOBaHMﬂ <Dypbe.

2 OueHKa HEeCUMMETPUM TOSbKO Ha OCHOBE CpenHEKBaapaTUHECKUX 3Ha4YEeHUn
ra3HbIX HaMNpPsKEHWUS HE YYUTBIBAET BIIUSHUS YITOBbIX CABUIOB HA HECUMMETPUIIO,
YTO MOXET NPUBECTU K HEnpeackasyeMbiM pesyrbTaTam Mpu HanMyuum rapMoOHUK.
OueHKa HECMMMETPUM Ha OCHOBE pPacYETOB HanpsiKeHW OOpaTHOM M HyneBoW
nocrnegoBartenbHOCTU obecneynBaeT ©Oonee TOYHble W NpUrodHble  Ans
HEeNnocCpeacTBEHHOIO NPUMEHEHNST pe3ynbTaThl.

KoadpdmumeHT HecummeTpumn HanpskeHuin No obpaTHOW nNocneaoBaTenbHOCTH

X4, %, onpegensioT no dopmyre

£y = (U5 /U100, 1)

KoadhdmumneHT HecuMmmeTprmn HanpskeHun No obpaTHOM NocneaoBaTenbHOCTH

K5, %, moxeT 6bITb paccuyuTaH (Ua'ﬁmd - OCHOBHasi COCTaBNAOLLAs HaNPsKEHNUSI
mexay pasamum i 1 ) no dopmyne:

4 4 4
Dagimd +UZ3amd +U314md

I i 2 2 2 .
BlL‘JL‘J'J/c.,rue (Ulzﬁmd + U5 i +U31ﬁ.:nd) . )
1+.3-6p

KoadpdmumeHT HecumMMeTpuM HanpsXXeHW No HyreBon MocnedoBaTeNnlbHOCTU

Xn, %, onpegensioT no dopmyre:

Ky = (U U100 3)

MpumevaHne - 3HayeHve KoadppmuMeHTa HECMMMETPUM HanpshkeHUA no
HyNeBoOW MnocnenoBaTeflbHOCTM MO OMPEeAENeHVNi0 PaBHO HYMO Mpu U3MEpPeHUU
MexaydasHbIX HanpsbkeHUn. OgHako HanpsbkeHus "dhasa - HerTpans" nn "dgasa -
3emns" MOryT coaepxaTb HaNPsSXXeHUs1 HyNeBON NocrneaoBaTeENbLHOCTY.

Knacc S

KoadhdmumeHT HecMMMETpUM HanpsikeHU No obpaTHOM NocneaoBaTenbHOCTU
onpenenalT Kak ana knacca A. OnpegeneHne KoaddpmLumMeHTa HECMMMETPUK MO
HyrneBown nocrneaoBaTenbHOCTM JOMYCKAEeTCS, HO He ABnAeTcsa ob6a3aTenbHbIM.

Knacc B

ANMTOpUTMBbI U METOAbl, WUCMOfb3yeMble ANA  BbIYMCIIEHNS HECMMMETPUM
HanpspKeHW, ycTaHaBnmMBaeT uarotoButerns CUL.



5.7.2 HeonpepeneHHOCTL U3MepPEHUN N Anana3oH U3MepPeHun

Knacc A

Mpy n3mepeHun TpexdasHOro NEPEeMEHHOrO HanpsiXeHUs, COOTBETCTBYHOLLEIO
"Ycnosuam wucnbitaHni 1" (cM. Tabnumuy 2), 3a UCKMOYeHWeMm TpeboBaHu K
3Ha4YeHMsAM KO3(OULNEHTOB HECMMETPUMN HaMpPsKEHUA NO 0BpaTHOM N HyNeBOW

nocrieqoBaTenbHOCTAM, KOTopble AorkHbl ObiTh B npegenax ot 1% L no 5% &y,
WHCTPYMEHTarbHasi CcoCTaBrsoLwas HeonpeaeneHHoCTH N3MepeHui
KO3hMLIMEHTOB HECUMMETPUM NO OOPATHOM N HYNEBOW NOCNeA0BaTENbHOCTU He
pomkHa npesblwaTts +0,15%. Hanpumep, nokasanus CW, nogknoyeHHoro K
Tpexda3HoM CUCTEME HaMpPsSKEHUA ¢ KO3hdMLIMEHTOM HECUMMETPUM NO 0bpaTHON
nocnegoeatenbHocTn 1,0%, AomkHbl 6biTb B Npeaenax ot 0,85% no 1,15% (cm.
PUCYHOK 5).

PucyHok 5 - [pumep HeonpeaeneHHOCTU U3MepPeHU HeCUMMeTpPUumn
HanpsHKeHun

JonycTemeie IHaHeHuA [eAcTENTENEHDE SHAYEHHE
PEIYNLTATA AIMEPEHWR MIMEPREMOA BEMHHAHEI
0,85 % 1.15%
0 % 1% 2% 3 %

/|

PucyHok 5 - Mpumep HeonpeaeneHHOCTU N3MEPEHNIA HECUMMETPUN HaNPS>KEHWIA

Knacc S
TpeboBaHUs K HEONpPeAeneHHOCTU YCTaHaBMMBAIOT TakK e, Kak Ans krnacca A.
MHCcTpymMeHTanbHas cocTaBnaLLAas HeonpeaeneHHOCTU N3MepeHumn

KO9(hMLUMEHTOB HeCcUMMETpPUM N0 obpaTHOM U HyneBon (Npu M3MepeHun)
nocrnegoBaTenbHOCTU He AorPkHa npeBbiwaTb +0,3%.

Knacc B
TpeboBaHus K HeonpedeneHHOCTM yCTaHaBNMBAKOT TaK e, Kak Anst krnacca A.
MHcTpymeHTanbHas cocTaBnaLLAas HeonpeaeneHHoCTH n3MepeHui

KO3hdMLLIMEHTOB HECMMMETPUM (MPU M3MEPEHMIN) HE [OITKHa NpeBbiwaTth +0,3%.

5.7.3 OueHka pe3ynbTaToB NU3MepeHUn

TpeboBaHus He yCTaHaBNMBAIOT.

MpumeyaHne - HeonpeneneHHOCTb U3MEPEHUIA, BHOCUMAasi U3MEpPUTESbHbIMU
TpaHcdpopmaTopamm (MpU MX HarmnMymKn), MOXeT OKasaTb CYLUECTBEHHOE BIUSIHWE
npwn pacyeTax HECMMMETPUMN HaMPSKEHWIA.

5.7.4 O6beanHeHNe pe3ynbTaTtoB U3Me peHUMn
Ob6beanHeHne pe3ynbTaToB M3MEPEHUI NMPOBOAST B COOTBETCTBUN C 4.4. 1 4.5.

5.8 FapMOHUKM HanpsKeHUA

5.8.1 MeT1oa uamepeHumn

Knacc A

M3mepeHust rapMoHMK HanpsieHus no krnaccy A npoBoasT B COOTBETCTBMU C
TpeboBaHuamn [OCT 30804.4.7, knacc |, Ha OCHOBHbIX MHTepBarax BpPEMEHU
(10/12 nepuogoB) 6e3 nNpPOMEXYTKOB Mexay WHTepBanamn. B kayecTtse
pe3ynbTatoB M3MEPEHWN Ha OCHOBHbIX WHTepBanax BpPEeMEHU [OMkHbl ObiTb

npUMeHeHbl rapMOHUYeCKMUe nogrpynmbl U.sg,h no FOCT 30804.4.7.
MpumevaHns
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1 B HeKoTOpbIX cryvasix MoryT ObiTb Gonee nNpeanoyTUTENbHbI Apyrue MeToabl,
Hanp¥mMep MNPUMEHEHWe aHasroroBblX CPeACTB  M3MEPEHUA U YaCTOTHOrO
npeobpas3oBaHus curHanos (cMm. [7]).

2 CaegeHust 00 M3MEPEHMsIX TapMOHMK TOKa npuBedeHbl B MPUroXeHun A,
nogpasgen A.6.

MpoBOAAT U3MEpPEHUs rapMOHUK HaNpsiXeHusa He MeHee 50-ro nopsaaka.

Mpn HeobGxogmMmocTU pacyeToB KOIMUMEHTOB ucKkaweHun (cm. [OCT
30804.4.7) onpedensitoT CymMapHbli KO3(MMLMEHT rapMOHUYECKUX MOArpynn

THDS+ no [OCT 30804.4.7, nodpa3den .3.3.

Knacc S

N3mepeHusi rapMOHMK HanpsikeHUs MO Kraccy S NpOBOASIT B COOTBETCTBUU C
TpeboBaHuamn F[OCT 30804.4.7, knacc Il Ha OCHOBHbLIX WMHTepBarax BpeMeHU
(10/12 nepuopos). [lMponyckn uHTepBanoB ponyckawtcs (cm. 4.5 HacToswero
cTaHgapTta). B kadecTBe pe3ynbTaTtoB M3MEPEHWA Ha OCHOBHbIX WHTEpBanax
BpemeHun nsrotosutens CY gomkeH yCTaHOBUTb NMPUMEHEHWE rapMOHUYECKNX rpynmn

U » w1 rapmonmndeckux nogrpynn sz TOCT 30804.4.7.

[MpoBOAAT U3MEPEHUS rAapMOHUK HanpsbxkeHusa He MeHee 40-ro nopsigka.

Mpumevanne - B [8] mMIOCT 13109, permameHTupytomx Hopmbl K3,
YCTaAHOBMEHO N3MEPEHNE rapMOHUK HanpsbkeHust Ao 40 nopsiaka.

Mpn HeobGxoaMMOCTM pacyeToB KO3gdMUMEHTOB uckaxeHun (cm. [OCT
30804.4.7) onpenenstoT CyMmmMapHbIn KO3hMULIMEHT rapMOHUYECKNX COCTaBMAOLLMX

THD +, ecrnv npoBOAAT U3MEPEHUs rapMOHUYECKMX pymn Ug,h N CYMMapHbIi

koadpmumeHT rapmoHuyeckux noarpynn THLNS v, ecrvm NpoBOAAT M3MEpeHus

rapMOHMYECKNX nogrpynn Usg,h (cm. TOCT 30804.4.7, nogpasgen 3.3).
Knacc B
MeToa nsmepeHu rapMoHKK HanpsiXXeHUst yctaHaBnmMBaeT mnarotosuternb CU.

5.8.2 HeonpegeneHHOCTbL U3MEPEHUW U MaNa30H N3Me PeHUN
Knacc A

MakcumanbHas HeonpeaeneHHOCTb M3MepeHud OormkHa OblTb B COOTBETCTBUM C
OCT 30804.4.7, knacc |. lmana3oH mnamepeHmn gorvkeH 6biTb oT 10% go 200%
3HA4YeHMS YPOBHSA 3NEKTPOMArHUTHOM COBMECTMMOCTU 06CTaHOBKM knacca 3 no [9].

Knacc S

MakcumanbHasi HeonpenerneHHOCTb WM3MepeHu [ofbkHa B [Ba pasa
npesbliwate  yctaHoBneHHyto BIOCT 30804.4.7, «knacc I. [MpumeHeHne
HU3KOYaCTOTHOrO oMNbLTPa, MCKIHOYaKLWero napasutHOE HaroXeHue CNekTpoB, C
LUIMPMHOW MOJIOChl NpOornycKkaHusa Ha ypoBHe 3 ab, paBHOW LUMpUHE Nonocbl YacToT
M3MepeHun K ocrabrneHneM BHe norfocbl nponyckaHns 6onee 50 ab, kak
yctaHoBneHo BIOCT 30804.4.7, nodpa3den 5.3, He ABMseTCA 00sA3aTENbHbLIM.
TpeboBaHMe K [OMYCTUMOMY OTKIIOHEHMIO OSIMTENbHOCTUM MHTEpBana BpeMEHMU
Mexay Hadariom nepeoro oTcyeTa AMCKPETU3MPOBAHHOIO cuUrHana u Hadanom M+1
otcyeta (M - uucrno otcuyetoB) He Gonee 0,03%, kak yctaHoBneHo B[OCT
30804.4.7, nodnyHkm 4.4.1, He siBnsieTCcs 0653aTENbHbIM.

TpeboBaHMe K MakcumaribHOW HeonpeneneHHOCTU U3MEPEHUI OOIMKHO ObiTb
BbIMOSIHEHO B 00faCTV 3HAYEHWUA BIMSIOLUMX BENWYMH, YCTaAHOBMEHHOW B 6.1.
OvnanasoH wu3amepeHun pomkeH ObiTb OT 10% po 100% 3Ha4YeHust YpOBHS
9NeKTPOMarHUTHOM COBMECTMMOCTU 06CTaHOBKM knacca 3 no [9].

Knacc B

HeonpeneneHHoCTb u3MepeHun W aAvanasoH M3MEepeHun ycTaHaBvBaeT
nsrotoButens CW. Uszomoeumenb CU ycmaHaenueaem memod pacyema
HeonpedeneHHOCMU U3MepeHull.

5.8.3 OueHka pe3ynbTaToB U3Me peHUn
TpeboBaHNsA B HACTOSLLEM CTaHAapTe He YCTaHOBIIEHDI.

5.8.4 O6beauHeHMne pe3ynbTaToB U3MEpPeHUN
O6beauHeHne pe3ynbTaToB M3MEPEHUI MPOBOASAT B COOTBETCTBUM C 4.4 1 4.5.
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5.9 NUHTeprapMOHMKUN HanpsXXeHUs

5.9.1 MeToa n3amepeHun

Knacc A

N3MepeHuss WHTEpPrapMoOHUK HanpsbkeHWsi MNPOBOAST B COOTBETCTBMM C
TpeboBaHmammn TOCT 30804.4.7, knacc | Ha OCHOBHbIX MHTepBarnax Bpemenu (10/12
nepvofoB) 6e3 NPOMEXYTKOB Mexdy WHTepBanamu. B kavecTBe pesynbraToB
M3MEPEHUA HA OCHOBHbIX WHTEpBanax BpPeMeHW [OOfPkHbl ObiTb NPUMEHEHbI

WHTEprapMOHNYECKNE LLEHTPUPOBaAHHbIE NOArpynnbl Uz'.sgh no OCT 30804.4.7.
MpumeyvaHne - CeBegeHns 06 M3MEPEHUU MHTEPrapMOHMK TOKa MpuBEOEHbl B
npunoxeHun A, nogpasgen A.6.
[MpoBOASAT U3MepeHUst UHTePrapMoHuK He MeHee 50 nopsiaka.
Knaccel SuB
MeToq namepeHui yctaHaenmeaeT usrotosutens CU.

5.9.2 HeonpegeneHHOCTbL U3MEPEHUN U ANaNa3oOH U3MepPeHUNn

Knacc A

MakcumarnbHas HeonpeaeneHHOCTb M3MEPEHUI OormkHa OblTb B COOTBETCTBUM
c OCT 30804.4.7, knacc |. AnanasoH namepennii gorkeH obiTb ot 10% o 200%
3HaA4YEeHUS YPOBHS NIEKTPOMArHUTHON COBMECTMMOCTU 06CTaHoBKM Kracca 3 no [9].

Knaccel SuB

HeonpeneneHHOCTb U3MEpeHUn W  AuanasoH W3MEpPeHWn yCTaHaBnvMBaeT
nsrotoButens CW. Uszomoeumens CU ycmaHaenueaem memod pacyema
HeornpedesleHHOCMU U3MepeHuUd.

5.9.3 OueHka pe3ynbLTaToB U3Me peHUn
TpeboBaHusa B HACTOSILLEM CTaHAAPTE HE YCTaHOBIEHbI.

5.9.4 O6beanHeHNe pe3ynbTaTtoB U3Me peHUMn
O6beguHeHne pesynbTaToB U3MEPEHMI MPOBOASAT B COOTBETCTBUM C 4.4 n 4.5

5.10 HanpsixkeHns1 curHanoB B 3JIEKTPUYECKUX CeTAX
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5.10.1 MeToq name peHunmn

Knacc A

MeToq M3MepeHuin, YCTaHOBIEHHBIN B HACTOSILLEM CTaHOAPTE, NPUMEHSAIOT And
curHanoB 4actoton Hwke 3 klu. Ansa curHanoB 4actoton ot 3 kl'y 0o 30 Mly
NPUMEHSAOT METOA, U3MEPEHUN, yCTaHoBMEHHbIN B [10].

MeToa uamepeHuin B COOTBETCTBUM C HAaCTOSALLMM CTaHAAPTOM NPUMEHSIOT AN
onpeaeneHnst YPoBHEN HanpsiKeHUsi MHAOPMAaLMOHHBIX CUrHanoB Mpu M3BECTHOM
HecyLlen yacToTe.

MpumeyaHne - Llenbio gaHHOro metoada SABfseTCcs U3MepeHne MakCumMasibHOro
YPOBHSA HamMpsXeHUsi CUrHarmoB, HO He BbIFBrEHNEe npobrnemM, CBs3aHHbIX C
nepegaden CUrHasnoB Mo SNEKTPUHECKUM CETAM.

V3mepeHne HanpskeHWst CUrHarnos, nepeaaBaemMblX MO ANEKTPUYECKUM CETAM,
[OJDPKHO OCHOBbLIBATLCH:

- Ha W3MEpEeHMM CpeLHEeKBadpaTMYEeCcKOro 3HaYeHUsI HanpsXkeHus Ha
COOTBETCTBYIOLEN 4YacTOT€ WHTEPrapMOHWKW, MPOBEAEHHOM Ha OCHOBHOM
nHTepane Bpemenu (10/12 nepnonos);

- Ha onpeaeneHn cpeaHeKBagpaTUYECKOro 3Ha4eHns pesyrbTaToB M3MEPEHMN
Ha OCHOBHOM WHTEpBarie BPEMEHW YETbIPEX CPeAHEKBaApPaTUHMECKUX 3HAYeHUn
WHTEPrapMOHUYECKUX  HanpshkeHUA Ha  Orwkanmwmx dacTtotax. Hanpumep,
WMHGOPMAaLMOHHBIV curHan vactoton 316,67 'y B cucteme anekTpocHabxeHus 50
4 pgomkeH ObITb  annNpPOKCUMMPOBAH  CpegHEeKBaapaTUYHbIM - 3HAYEHWEM
WHTEPrapMOHMYECKNX HanpsbkeHun Ha dactotax 310, 315, 320 u 325 Tu,
M3MEpPEHHbIX HA OCHOBHOM MHTepBare Bpemexun 10 nepmogos.

MepBbIt MeTOO W3MEPEHUN MNPennovTUTENEH, €CrM M3BECTHOE 3Ha4eHune
4YacTOTbl CurHanma $SBNSETCSA KpaTHbIM 3HayYeHuio, O0BpaTHOMY OCHOBHOMY
WHTepBarny namepeHus. Broporn metoq nsmepeHuin npeanoyvTuTeneH, ecnm yactota
CurHana He $BMAETCHA KpaTHOM 3HadeHuo, 0b6paTHOMY OCHOBHOMY MWHTepBarny
N3MEepEHUS.

Mpn npoBegeHMM W3MepPeHUd cregyeT BblOpaTb MOPOroBoe  3HAYEHWe

HanpsbkeHns curHanos Bbiwe 0,3% LMy, , a Takke AnMTenbHOCTb BPEMEHW 3amnmcu
He 6onee 120 c.

Hayano nepegayun WHGOPMALMOHHBIX CUrHaNoB OOHapyxvBalT, Korga
U3MEPEHHOE 3Ha4YeHWe WHTEPrapMOHWK HamnpshkeHUs MNPEBbLICUT  MOPOroBoe
3HaYeHVe HanpsbKkeHWs curHanoB. VismepeHHble 3HaYeHUst PerucTpupytoT B TeYeHue
nepuoga BpeMEHW, OonpefeneHHoro norb3oBaTterneM, Ans Toro, 4Tobbl NONy4nTh
MaKCuMarbsHOe 3HaYeHve HanpsXkeHUsa CUrHaros.

Knaccel SuB

MeToq namepeHui yctaHaenmeaeT usrotosutens CU.

5.10.2 HeonpeaeneHHOCTL U3MEPEHUI U Anana3oH U3Me peHun
Ona knacca A

Auana3oH namepeHuii forkeH 6biTb oT 0% L4y A0 He meHee 15% i g, .

Ana  HanpsbkeHud MHAPOPMaLMOHHBIX curHanoB B npegenax 3%-15% gy,
HeonpeaeneHHOCTb U3MEpeHUn He f[orpkHa npesBbiwatb 5% M3MepeHHOro

3HaYeHus. [nsg HanpskeHuin MHAPOPMaLIMOHHbIX curHanos B npegenax 1%-3% &,
HeonpeaeneHHoCTb U3MEpPEeHUn He AomkHa npesbiwate +0,15% wn3mepeHHoro

3HayeHna. [ns  HanpsbkeHUd  MHPOPMALMOHHBLIX curHanoB MeHee 1% Lig,
TpeboBaHMA K HeonpegerneHHoOCTM WU3MEPEHUA B HACTOSLWEM CTaHOapTe He
YCTaHOBIEHbI.

Knaccbi SuB

TpeboBaHus K HeoNpeneneHHOCTU W3MEPEHMM W Ananas3oH M3MEPEHUN
ycTaHaBmuBaeT wusrotosutens CW. Useomoeumens CU ycmaHaenueaem
mMemoO pacyema HeornpeoesIeHHOCMU U3MepeHUl.

5.10.3 OueHKa pe3ynbTaToB M3Me peHUN
TpeboBaHus B HACTOSILLEM CTaHAapTE HE YCTaHOBIEHbI.

5.10.4 O6beanHeHMe pe3ynbTaToB U3ME PEeHUN
O6beaunHeHVe pe3ynbTaToB N3MEPEHUIA HE MPOBOAAT.



5.11 BbICcTpble U3MEHEeHUA HanpPsAXeHns

CeBegeHnss 06 OCHOBHbIX MapameTpax ObICTPbIX W3MEHEHUN HanpsiKeHWUs!
npuBegeHsl B npuroxeHmn A, nogpasgen A.5. Kpome Toro, B [OCT 30804.3.3 un
FOCT 30804.3.11 npuBeaeHbl CBEAEHUS], KAacaroLLMECs Harpy30K B HU3KOBOSLTHbIX
pacnpegenuTernbHbIX 3MEKTPUMECKUX CETSX, Bbi3blBaOWLMX ObICTPble WU3MEHEHUSsI
HanpskeHust.

5.12 N3mepeHuns oTpuuaTenbHOro N NosfIoXXNTenNbLHOro
OTKNMOHEHUWN HanpsKeHUs

5.12.1 MeToq UamMepeHun
Knacc A
Ons  onpegeneHnss  oTpyUaTenbHOrO U MOMOXATENBHOMO  OTKIOHEHWN

HanpsbkeHus, % Lz, , M3MepsIIOT cpefHekBagpaTUYECKUE 3HAYEHUSI HaNPsSHKEHNs!
L pms—200ms HA OCHOBHbIX MHTepBarnax Bpemen (10/12 nepvoaos).
3HaueHWst  OTPULATENBHOTO  OTKMOHEHWS!  HANPSDKEHUSt Lyms—umder 1 W

MOMOXUTENBHOTO OTKIOHEHMUS! HANPSKEHNA Uyms_oper s B i -M OCHOBHOM MHTEpBane
BPEMEHW ONpeaensitoT C NCMNOSb30BaHNEM BbipaxeHui (4.A), (4.B), (5.A), (5.B).

D,J'Iﬂ onpefeneHns 3Ha4YeHus oTpuuaTernbHOr0 OTKIOHEHUA HanpsXeHUsa B i-M

OCHOBHOM MHTEpPBAsie BPeMEHU Lypm; umder s MPUMEHSIIOT CREAYHOLLEE NPaBUIIo:

ecim Urm.s—EElElms,z’ > Udz'n , TO Urm.s—under,z’ = Udz'n ) (4.A)

ecnm Urm.s—EDDm.s,!’ = Udz'n , TO Urms—under,:’ = Vems-200msi (4.B)

rae Uims—200ms.i - PE3YNbTaT N3MEPEHUs HANPSHKEHUS B i -M OCHOBHOM MHTEpBase
BpPEMEeHMU.
[ns onpeneneHns 3Ha4eH s NMONOXUTENBHOTO OTKITOHEHUSI HAMPSHKEHUS B i -M

OCHOBHOM MHTEpBAare BPeMeHN Lim: _syer i MPUMEHSIIOT CrieaytoLLee npasusio:

ecmm Urm.s—?!ﬂﬂm.s,z’ < Udz'n , TO Urm.s—over,z’ = Udz'n ) (5.A)

ecmm Urm.s—EElElm.s,z’ 2 Udz'n , TO Urm.s—under,z’ = “rms-200ms, - (5.B)

MpumeyaHne - B opHOda@3HbIX cUCTEMAx 3MeKTPOCHABXeHUS BO3MOXHO
€0VHCTBEHHOE 3HA4Y€HWE OLEHKN OTKIMOHEHUSA HAMPsPKEHUA MpU  KaxkgoM i-M
WHTepBane BpPeMeHU Wu3MepeHnn. B TpexdpasHbiX TpexnpoBOAHbLIX CUCTemax
9NEKTPOCHABXEHUST BO3MOXHbI TPY 3HAYEHNS OS] KaXO0ro MHTepBana BpeEMEHU, B
TpexdasHbiX YETbIPEXNPOBOAHbIX CUCTEMAX - LLECTb 3HAYEHUIA.

Knaccbl SuB

TpeboBaHMsA B HACTOSILLEM CTaHAAPTE HE YCTaHOBJIEHDI.

5.12.2 HeonpeaeneHHOCTL U3MePEHUIA U Anana3oH U3Me peHUn
B cootBetcTBUM C 5.2.2.

5.12.3 O6beanHeHMe pe3ynbTaToB U3Me PeHUN
O6beauHeHVe pesynbTaToB M3MEPEHUIN MPOBOAAT B COOTBETCTBUM C 4.4 1 4.5.
3HayeHne OTpULATENBHONO OTKIIOHEHWST HanpskeHust Ha 00beaUHEHHOM

UHTEpBarne BpeMeHN Ly , % gy , ONPEaensioT no gopmyre
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D
_ZiUrm.s— undar 1
=

Ua‘m ’ (6)

rge # - YNCrio OCHOBHbIX MHTEepPBarioB BpeMeHN B 06 beAUHEHHOM nHTepBarne.
3HadeHne MONOXUTENBLHOIO OTKIIOHEHUS HanpsXxeHna Ha 06 begUHEHHOM

UHTepBarne BpeMeHn & .. , % Uz, , onpegensaioT no gopmyne

e
ZiUrm.s— over,i
1=

= Ud!'n

aver =

Udz'n : (7)

MpumedaHne - OTpuuaTeNbHOE W MONOXUTENBHOE OTKITOHEHUS HaMpPsPKeHUs
ABNATCH MONOXUTENBHBIMU BENMYNUHAMM.

Knaccel SnB

TpeboBaHusA B HACTOSILLEM CTaHAapTe He YCTaHOBIEHbI.

5.13 YcTtaHOBMBLUEEeCSl OTKIIOHEHME HaNpsXXeHUs B
cuctemax 3fieKTpocHabxxeHus yactoromn 50 Ny,

* HammeHoBaHvne nyHkTa 5.13 B OyMaXkHOM OpurMHarne BblOENIeHO KYpCUMBOM. -
MpumeyaHre narotosuTens 6asbl JaHHbIX.

5.13.1 Memod u3smepeHul

Knaccbi Au S

lMpoeodsim u3smepeHue cpedHekeadpamu4ecKo20 3Ha4YeHUs1 HarnpshKeHUust
OCHO8HOU 4Yacmombl @ coomeemcmeuu c¢[OCT 13109, npusnoxeHue b,
nodpasden b.1.1, npu OCHOBHOM UHMepeasne epemMeHU u3mepeHulli 10
nepuodoe.

Knacc B

lTpoeodsim u3smepeHue cpedHeksadpPamMuU4YeCcKO20 3HaYeHUSI HanpshKeHus
npu uHmMepease epeMeHU U3MepPeHUsi, ycmaHaesiugaeMoOM U32omosumesiemM
cu.

5.13.2 HeonpeneneHHoCTb U3MEpPEHUA 1 AMana3oH N3MepeHUI

Knacc A

HeonpegeneHHoCTb N3MepeHnii cpegHekBagpaTU4eCcKoro 3Ha4YeHus
HanpPsPKEHNS1 OCHOBHOWM YacTOThbl B 00MacTu 3HAaYEHU BIUSIOLLMX BENMUHUH U NPpU
BbIMOSIHEHUN TPebOBaHWIA, YCTAHOBIEHHbIX B 6.1, He AorpkHa npesbiwatb +0,2%

HeonpedeneHHocmMb uU3MepeHuUll cpedHekeadpamu4yecKo20 3Ha4YeHus
HanpspKkeHusi OCHOBHOU Yacmombi 8 ob6y1acmu 3Ha4eHuUll e/TUSIIOWUX 8e/TUYUH
U npu ebInosIHeHUuU mpeboeaHuli, ycmaHoeJIeHHbix &8 6.1, He OomkHa

npeebiwamp £0,5% U 4, .
Knacc B xapakmepucmuk npouyecca usmepeHusi
TpeboeaHus 8 HacmosiuseM cmaHolapme He yCmMaHOBJ1eHbI.
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5.13.3 O6beaunHeHve pesynbTaToB U3MepeHun

Krnaccel An S

Ucnonb3yrom anzopumm o6beduHeHUs1 pe3yibmamoe u3mMepeHul rno 4.5
npu o6beduHeHHOM uHmMepeasie epemMeHu u3mepeHul 1 MuH. 3HayeHue

ycmaHoeueuwea20cst OMKJ/IOHEHUSs HanpsbkeHus ebIvyucsisirom e
coomeemcmeuu ¢ [OCT 13109, npunoxeHue b, nyHkm b5.1.3.
Knacc B

3HavyeHue ycmaHogueuwe20Cs OMK/IOHEHUsI HanpsPKeHUs1 8bIYUC/IsIiom e
coomeemcmeuu ¢ [OCT 13109, npunoxeHue b, nyHkm b5.1.3.

6 ObnacTb 3Ha4YeHUU BNUAIOLWNX BENUYMH U
noaTrBepXXaeHne BbINONIHEHUA TpeboBaHUN
NPV HEN3MEeHAKLWKNXCA CUrHanax

6.1 ObnacTb 3Ha4YeHMN BNUAIOLWUNX BEJNIUYUH

BosaencTeme BO3MYLLEHUA (BRIUAIOLLMX BENMYMH) HA BXOOHOW 3MEKTPUYECKUN
curHan MoOXeT okasaTb HebraronpusaTHOe BIUSIHUE MPU U3MEPEHUU KOHKPETHOro
nokasatens KO. Hanpumep, Ha pe3ynbtatbl UI3MEPEHMIN HECUMMETPUM HaMNPSPKEHUIA
MOryT HebraronpusitTHoO BO34EMCTBOBATb FAPMOHUYECKME WCKaXEHUS] BXOOHOIO
curHana.

HeonpegeneHHocTb u3amepeHui nokasatens K3 pomkHa Haxogutbca B
npeaenax, yCTaHOBMEHHbIX B pa3gene 5, ecnv 3HavyeHnsa Bcex Apyrux nokasarenemn
KO Haxopatcsa B npegenax U3MEHEHUM BRMSOLMX BEMNWYMH, YCTAHOBMEHHbIX B
Tabrvue 1.

Tabnvua 1 - ObnacTb 3HaYEHUI BIUAIOLLMX BENUYUNH
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Mokasatenb KO MMyHKT Knacc O6nacTb 3Ha4yeHun
(n3mepsiemas HacTOsILLEro BIMSAOLLEN BENTUYUHbI
BENMMYUHA) CTaHgapTa
YacTtoTa 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
3HayeHve 5.2 A (10-200)% Uz,
HanpsPKeHns
S o
(10-150)% &/ gin
B
(10-150)% T gy
KpaTtkoBpemeHHas 5.3 A 0-20
[o3a dovkepa
S 0-10
B He npumeHsiioT
MpoBanbl 1 BbIGPOCHI 54 A He npumeHsitoT
HanpshreHns
S He npumeHsitoT
B He npumeHsitoT
MpepbiBaHUA 5.5 A He npumeHsitoT
HanpsbKeHns
S He npumenstoT
B He npumenstioT




HecvmmeTpus
HanpskeHUn

5.7

KoadhdbmumeHT HecummeTpum
HanpsieHWin No obpaTHoM
nocnepoBatenbHocTU 0%-

10%

KoadhdmumnmeHT HecumMmeTpum
HanpsXeHW No HyrneBow
nocneposartenbHOCTU 0%-
10%

KoadpdpmuneHT HecummeTpumn
HanpspkeHU No obpaTHON
nocneposartenibHOCTU 0%-

10%

YcTaHaBnmBaeTcs
usrotosurenem CU

"apMOHMKK
HanpshxeHus

5.8

Y [BOEHHbIE 3HaYEHWS],
yCTaHoBIeHHbIe B [9] Ang
knacca 3 aneKTpoMarHUTHOM
obcTaHoBKM (B YacTu
HanpshKeHN rapMOHUYECKNX
COCTaB/IsAOLLYX U
KoahdmLmeHTa NCKaxkeHUs
CMHyCcOMAaNbLHOCTU KPUBOM
HanpsPKeHNS)

Y ABOEHHblE 3Ha4YeHUs,
yCcTaHoBMeHHbIe B [9] Ans
Kracca 3 afieKTpOMarHUTHOM
o6cTaHoBKM (B YacTu
HanNPsPKEHUIA rapMOHUYECKMX
COCTaBAOLLMX 1
KO3 ML MEHTA UCKaXKEHUS
CUHYCOMOaNLHOCTU KPUBOWA
HanpsHKeHNs )

Y BOEHHbIE 3HaYeHMS],
yCTaHoBIeHHbIe B [9] Ang
knacca 3 aneKTpoMarHUTHOM
o6cTaHoBKM (B YacTu
HanpshKEHN rApMOHUYECKNX
COCTaB/sIOLLYX U
KoachbdmLmeHTa UCKaxkeHUs
CVHyCcOMAanNbLHOCTU KPUBOM
HanpsPKeHNS)

NHTeprapMoHuku
HanpshxeHus

5.9

Y ABOEHHblE 3HaYEeHUs,
yCcTaHoBMeHHbIe B [9] Ans
Kracca 3 afieKTpOMarHUTHOM
0o6CcTaHOBKM




Y ABOEHHblEe 3Ha4YEeHMs,
yCTaHoBreHHbIe B [9] ang
Kracca 3 afeKTpoOMarHUTHOM
06CTaHOBKM

Y ABOEHHbIE 3Ha4YeHUs,
yCTaHoBreHHbIe B [9] Ang
Kracca 3 aneKTpoMarHUTHOM
obcTaHoBKM

WHpopMaLu MoHHbIE 5.10 0%-15% U 45,
CcurHanbl B
3IEKTPUYECKON CETU
0%'1 SOA) Ud!'n
0%-15% T/ 41
OTpuuarenbHbie/ 5.12 He npumenstoT

nonoXxumTtersbHble

OTKITOHEHUS
HanpskeHns
He npumenstoT
He npumeHsiioT
MukpocekyHOHbIe lMukoBoe 3Ha4eHue 6 KB
umnysibCHbIe

nomexu (CM. Takxe

[81)

Het TpeboBanunii

Het TpeboBanuii

HaHocekyHOHbIe
uMnyJsibCHbIe
nomexu

NukoBoe 3HavyeHue 4 kB

Het TpeboBanuii

Het TpeboBanuii




MpumevaHne - Tlpu yctaHoBneHun TpebosaHun k CW no obecnedeHuto
6esonacHocT, OMC ¥ YCTOMYMBOCTM K KIMMaTUYECKMM BO3AENCTBUSAM
yuuTblBaroT TpeboBaHus [1].

OTKNOHEHMA pe3ynbTaToB M3MEpPeHUn nokasartenen KO npu Bo3gencTBuMM Ha
CW curHanos B obracTu 3HaYEHWI BANAIOLWMX BENMNYMH OOMDKHbI ObITb B Npegenax
MaKkCMMaribHOW HeonpegeneHHocTn wuamepeHun. [ospexaeHns CU npu aTOM
OOIDKHbI OTCYTCTBOBATb.

Ecnm napameTpbl nM3mepsiemMblX CUrHamnoB MPEBLILAOT AnanasoH U3MepeHuin
CW, To npu uM3MEHeHUsIX napamMeTpoB A0 npedenbHbIX 3HadYeHun obnactu
BIMSAIOLLMX BENUYUH BKIYUTENBHO Ha MoHuTope CU OomKkHO ObITh yKasaHo
cocTosiHne neperpy3ku. [aHHoe TpeboBaHMe He MPUMEHSIIOT NMpU BO3AENCTBUU
nepexoaHbIX NPOLLECCOB HaMNpPsKeHWS.

BosgelictBue Ha CW MUKpPOCEKYHOHbIX UMMYJIbCHbIX MoMmex 6onbwol
3Hepauu U HaHOCEKYHOHbIX UMIYJIbCHbIX MMOMEeX He [OIKHO OKasblBaTb
BIMSIHUS Ha pe3ynbTaTbl U3MEPEHUIA NOoCTe OKOHYaHKs nomex. Mpy NnoaTBepKaeHun
TpeboBaHWI K HEONPEaENEHHOCTN U3MEPEHMUIA NEPEXOAHbIE NPOLLECCHI HANPSHKEHNS
noAdatoT Ha namepuTenbHble 3axuMbl CU, a He Ha 3a)KMMbl SNEKTPOMNUTaHUS.

6.2 NMoaTBepXxaeHne BbINOSIHEHMSA TpeboBaHMM NpuU
HeU3MEeHAKLWUXCA CUrHanax

Mpy npoBeaeHun ucnbiTaHni CU, ykasaHHbIX B HAacTOsILLEM pasgene, AOSmKHO
OblTb NOATBEPXOEHO, YTO pPe3ynbTaTbl U3MEPEHUI HEU3MEHSIIOLLMXCS] CUTHAsIOB B
obrnactTv 3HavYeHUn BIUSIOWMX BEMUYMH COOTBETCTBYKT TpeboBaHWAM K
HeonpeaeneHHoCTU mnamepeHui. lNpoBegeHne 3TUX MCNbITaHU HeobxoguMmo, HO
HeOOCTaToOuHO ANs NOoATBEPXKOEHWS COOTBETCTBMS TpeboBaHWsIM HaCTOSLUEro
cTaHgapta. Ytobbl ybeauTbCsi, 4TO MeToAbl M3MEPEHWN, YCTaHOBIMIEHHbLIE B
pasgene 5, npaBunbHO peann3oBaHbl B KOHCTpykumm CU, crnegyetr npoBoauTb
OONOMHUTENbHbBIE UCMbITaHUS W/ NPOBEPKM.

MpumeyaHne - PekomeHngaummn no gaHHOMY BOMPOCY NpUBEAEHbI B NPUIIOXKEHUN
C.

Knaccbl An S

Ons Toro 4TtoGbl MogTBepauTb, 4TO pabota CU npu HemsmeHsaowmxcH
n3MepsieMbIX CUrHanax OCYLLUeCTBNSETCHA NpaBUSIbHO, NPOBOAAT WCMNbITAHWA, Kak
YKa3aHo HWke.

Mprmeyanme - [laHHble UCMbITaHUs! NPOBOAAT Kak TUNOBbLIE.

MpoBepsoT HeonpeneneHHoOCTb U3MEPEHUIA KaXaon W3MEPSEMON BENUYUHBI
cnegytowpm obpasom (cm. Tabrmuy 2):

- BblOUpaldT U3MEpPsEMYIO BENMUUYMHY (Hanpumep, cpedHekBagpaTUdeckoe
3Ha4YeHUe HanpsPKeHUs);

- noggepxveasi BO BPEMSI MCMbITAHUSI 3HAYEHUS BCEX BIMSIIOLLMX BENUYMH,
KpOME MpOBEPSEMON, B COOTBETCTBUM C YyKalaHHbIMM B Tabrmmue 2, rpada
"Ycnosua ucnbiTanmi 1", nogTeBepgaloT, YTO HeonpedeneHHOCTb M3MEpPEHUN
BbIOpaHHOM BENMUYMHBI  COOTBETCTBYET Kkraccy A B MNATUM  paBHOMEPHO
pacnpegeneHHbiXx TOoYKax AuanasoHa M3MEPEHWN, BKIoYas BEPXHEE W HUKHee
3Ha4YeHs;

- MOBTOPSIIOT onepauuM UCMbITaHWK, NOAAEPKMBAsS 3HAYEHUST BCEX BIMSHOLUMX
BEMUYUH, KPOME NMPOBEPSIEMON, B COOTBETCTBMM C YKas3aHHbLIMU B Tabnuue 2, rpada
"YcnoBus ncnbitTaHnn 2"

- MOBTOPSAIOT ONepauun MUCMbITaHUA, NOAAEPXMBAsS 3HAYEHUS BCEX BIINSHOLLMX
BEMUYMH, KPOME NMPOBEPSIEMON, B COOTBETCTBMM C YKa3aHHbLIMU B Tabnuue 2, rpada
"YcnoBus ncnbitaHnm 3",

Tabmmua 2 - lMogTeepXaeHus BbIMNONMHEHMS TpeboBaHWMM K HeonpenerieHHOCTU
M3MEPEHUI MPU HEM3MEHHBIX CUrHanax ans knaccos Am S



Brinsowan

O6nacTb 3Ha4YeHun

BenM4nHa
YcnoBusa UcnbiTaHUn Ycnosus Ycnosusa
1 ncnbiTaHun 2 ncnbiTaHmn 3
YacTtoTa
Foom 20,5 TL (From -1)20,5 Ty || (Fpom +1)£0,5 Ty
3Ha4veHne U £1% Onpepensetcs Onpepensetcs
HanpskeHus m= 3Ha4YeHNAMU 3HaYEHNAMMU
no3bl dnvkepa, || 4o3bl dnkepa,
HecUMMETpUM HecUMMETpUn
HanpsPKeHNN, HanpsPKeHNN,
rapMOHMK rapMOHMK
HanpsKeHNsi n HanpsXXeHnsi n
WHTEPrapMOHUK || MIHTEepPrapmMoHMK
HanpsxeHns (CM. || HanpspkeHua (cm.
HIKE) HIKE)
KpaTkoBpeMeHHasi
paTkosp Py <0,1 Py =110,1 Py = 410,1
[03a qovkepa

3HaueHue £y
[JOIMKHO ObITb
yCTaHOBIIEHO MpU
MoaynsILmMm
MeaHapamum
yactoTton 39
N3MEHEHNI B

MUHYTY (cM. [5])

3HaueHune £y
[JOIMKHO ObITb
yCTaHOBIIEHO MpHU
MoaynsLmMm
MeaHapamu
yactotom 110
N3MEHEHNI B

MUHYTY (CcMm. [5])




. 0, . o
Eaesm;lel:;?”pmv.m 100%:0,5% U 4, BO ®aza A: 73% ®aza A: 152%
P ' BCex kaHanax. Bce & g £0,5%, U gim £ 0,5%,
dasoBble yrmbl 120° kaHan 1; kaHan 1;
(koacbdruneHTbI
HecCUMMeTpUM ®aza B: 80% ®aza B: 140%
HanpspkeHuA o I 4 £0,5%, T g $0,5%,
obpaTHoW 1 HyreBow ; ;
KaHan 2; KaHan 2;
nocrnegoBaTensHOCTH
K5, Ky paBHbl ®aza C: 87% daza C: 128%
HyrIi0) U g % 0,5%, U g % 0,5%,
KaHan 2; kaHan 3;
Yl casura duas || Yl casura gas
mMexay mexay
OCHOBHbIMU OCHOBHbIMU
COCTaBMsALMMU || cOCTaBAAOLLMU
MexdasHbIX MexdasHbIX
HanpseHnn HanpsbkeHun 120°
120° (3Ha4eHune (aHaveHne Ky =
K49 =5,05%, 4,95%, 3Ha4yeHne
3HaveHve £y = || X7 =4,95%)
5,05%)
"apMOHMKM 0/_30 _ 3-5 rapMOHuKa 7-51 rapMOHUKa
HanpsHxeHus 0%-3% Uin npu 0°, (10£3)% || npn 180°,
U ; (10£3)% Ligin ;
5-9 rapmMoHKKa 13-9 rapMoHuKa
npu 0°, (5+3)% npu 0°, (5£30%
Udz'n ; Udz'n ;
29-9 rapMoHuKa || 25-9 rapmoHuKa
npu 0°, (5+3)% npu 0°, (5+3)%
Udz'n Udz'n
WHTeprapMoHuKu
HarIpFrI)H(eFI:MFI 0% - 0,5% Udz'n (1£0,5)% Udz'n (1£0,5)% Udz'n
npv 7,5 fuom npv 3,5 From
Mpumeyvanne - [pn  noaTBepxOaeHWM  BbIMOMHEHUss  TpeboBaHuM K
HEONpPedeNieHHOCTU U3MEPEHUN HanpshkeHust 3HadeHue Lz, B HacTosei
Tabnvue 3aMeHsIloT Ha 3HadeHwe HanpshkeHusi, BblOpaHHOro AN npoBedeHus
ncnbliTaHWA.

JononHnTensHO K YCrNoBUSM UCMbITaHWM, NpuBeAeHHbIM B Tabnuue 2, moryTt
ObITb MPMMEHEHbI ApyrMe YCroBusa ucnbiTaHui. [pn 3TOM 3HavyeHusd, BblOpaHHble
ONS KaXKOON BIUSIIOLLEN BENWYMHbI, OOMKHbI HaxXOAMTbCH B 0OnacTv 3HayYeHww,
YCTaHOBMEHHOWN A9 3TOW BIUSOLLEN BENNYUHDI.

MprmeyaHns



1 PekomeHayeTcs BbibMpaTh AN Kaxaoro uamepsiemoro nokasatensa KO 15 cepui
ycroBun ucnbiTaHuin. [Ona  nokasatenen KO3, wmelowmx uHovBuayanbHble
n3mepsemMble napameTpbl (Hanpumep, ANA MokasaTens, OTHOCSLIErocs K
"rapMOHMKaM HanpsiXeHus", KoTopbi MOXeT BkrodaTb 50 oTAenbHbIX FapMOHNK),
BbIOMPAOT 04MH NpeaCcTaBUTENbHbIN N3MEPSEMbIN NapameTp.

2 HekoTopble 13 BAMAKOLMX BENUYUH MOMYT HE OKasblBaTb BMMSAHUSA Ha 3HAYeHWe
nsmepsaemoro nokasartens K3. [pyrme snmsioume BenUYUHbLI, HAOOOPOT, MOryT
OKa3blBaTb BMUSIHAE HA 3HAYeHVMEe M3MepsSieMoro nokasaTensa (Hanpumep,
rapMOHVKN HanpshkeHUst - Ha CpedHeKBagpaTudecKoe 3Ha4YeHWe HanpsxeHus).
TpeboBaHna K HeonpeaeneHHOCTU U3MEPEHUN AOMkHbI ObiTb MOATBEPXOEHbI B
obounx crnyyasx.

Knacc B

UcnbiTanna ans NOATBEPXKOEHNS BbIMNOSHEHUS TpeboBaHun K
HeonpeaeneHHOCTMN N3MEPEHNIA He YCTaHOBIEHbI.

NMpunoxeHue A (cnpaBo4Hoe). UamepeHune
nokasaTtesie Ka4ecTtBa 3NIeKTPUYECKON IHeprum
- BONPOCbI U peKoMeHaauuum

MpunoxeHne A
(cnpaBo4Hoe)

A.1 OCHOBHbIe NONoOXeHus

HacTtoswee npunoxeHne npeactaBnseT cobOM CrnpaBOYHOE [OMOSMHEHUNE K
HOpMaTUBHOWM YacTu cTaHgapTa.

CBefneHusa, OTHOCAWMECS K OOLWMM MOMOXEHUsSIM U npoLlesypam M3MepeHun
nokasatenen K3, 6€30THOCUTENBHO K LIeNsaM U3MEpPEHUA, NpUBeAEHbl B pasgenax:

A.2 Mepbl NpegocTopoxXHOCTM Npu nogkrtodeHun CU;

A.3 MNpeobpa3zosaTenu.

CnpaBo4Hble MaTepuarbl, OTHOCSALMECS K MEeTodaM U3MEPEHUs NepexoaHbiX
MPOLIECCOB HaMNpsKEHNS U TOKa, ObICTPbLIX U3MEHEHWIN HANPSPKEHUS, TOKA, a TaKxe
obLwe cBeeHUst 0 NpoBarax HanpskeHUsi NpUBELEHbI B pasgenax:

A.4 NepexogHble NPOLLECCHI HAMPSKEHUS U TOKa;

A.5 BbICTpble N3MeHeHMs HanPsXKeHWs;

A.6 Tok;

A.7 XapakTepuCTUKKN NpoBarna HanpspkeHus.

A2 Mepbl npegocTopoXXHOCT nNpu nogknoyveHun CU

A.2.1 YctaHoBka CU

Mpn yctaHoBke CU gorkHbl ObITb 0BecnevyeHbl 6€30MacHOCTb UChbITaTenst 1
ApYyroro nepcoHana, LenocTHOCTL 00CreayeMoi CUCTEMBI, a Takke 6e30MacHOCTb
Ccu.

HecmoTpsa Ha TO 4TO nogknoyeHne CU Kk cuctemam 3neKkTpocHabXeHust BO
MHOIMMX CIy4Yasix MNpou3BOAAT MO BPEMEHHON Cxeme W, cregoBaTtenbHo, 0e3
NPMMEHEHMST CMOCOOOB MOHTaXa CTaUMOHAPHbLIX YCTAHOBOK, [OOIDKHbI ObITh
BbIMOMHEHbI OeNCTBYOWME TpeboBaHMA 6e30MacHOCTU M npaBuna TEXHUYECKOMN
akcnnyaTtauuun. Jencteyrowme TpeboBaHns 6e3onacHOCTH 1 NpaBuna TEXHUYECKON
aKcnnyatauum OOMPKHbI MMETb MPUOPUTET Hag MepaMu MNpedoCTOPOXHOCTH,
npuBeaeHHLIMM B HACTOSILLEM pasfene.

A 2.2 dnekTpuyeckue coeguHUTENU NpU NpoBeaeHUN UCTIbITAHUN



A.2.2.1 lMogkntoveHne anekTpuyIecKmnx coeguHuTenen

Ona obecneyeHns 6Ge3onacHOCTM nNpuUMeHsitoT  [11],  ycTaHaBnMBaKOLLMN
TpeboBaHMA Kk GE30MacHOCTU 3JNEKTPUYECKOTO ODOpYyAOBaHMA ANs U3MEPEHUs,
yrnpaBneHnst 1 NabopaTopHOro NPUMEHEHMS.

MoaknodeHne anNekTpPUYeCcKUx coeauHUTenen B pacnpeaenmrerbHbIX LuTax u
WKadgax BbIMNOMHAKT Tak, 4YTOObl HE HApPYyLMUTb YCTaAHOBMIEHHLIN MOPAOOK WX
ncnomnb3oBaHus. [Bepu, KpbIlKK, MaHenM LUTOB U LWKagoB AOMKHbI ObiTb B
paboyeM nonoxeHun (T.e. 3aKpbITbIMW, YCTAHOBMEHHLIMW C MOMHLIM HabopoMm
BUHTOB U T.4.). ECrn npy npoBefeHnn namepeHuii naHemnm oCcTaloTCA OTKPbITbIMU,
OOIDKHbI ObITb NPeayCMOTPEHbI MEPbl OrpaHNYEHNsa 4OCTyNa B 30HY U3MEPEHUN U
Mepbl Ang uHdopmauun apyrmx niy o6 yctaHosrneHHbix CW u opraHmsauun,
OTBETCTBEHHOW 3a NPOBEAEHNE N3MEPEHWN.

Mpn nsmepeHun nokasarenen K3 pekomerHagyetcs, 4tobbl CA B GonbLUMHCTBE
cnyyaeB ObIIO MOAKMKOYEHO B To4vke oOCreayemMon CUCTEMbI, CneuunarnbHO
npeaHasHavyeHHoM 4Ns U3MEPEHUIA.

OnekTpuyeckme coeguHWTENM M MpoBoda AOKHbI  OblTb  ygoaneHsl  OT
HEN30INMPOBaHHbIX NPOBOOHWKOB, OCTpPbIX npeameTos, NCTOYHUKOB
HM3KOYACTOTHbIX M BbICOKOYACTOTHbLIX 3JIEKTPOMArHUTHbIX Mofnen W Apyrux
HebnaronpuaTHLIX BHELLHNX BO3AENCTBUIA. 10 BO3MOXHOCTM UX NOMOXEHNE A0ITKHO
ObITb 3aMKCUPOBAHO AN UCKIOYEHUS CNYyYaHOro pa3beanHEHS.

A.2.2.2 poBoga Ana NOAKMYEHMS N3MEPSIEMbIX HAaNPSPKEHUI

C uenblo noBbllleHWsT  ©e30MacHOCTU  BO3MOXHO  UCMONb3oBaHWE
NPeAOXpPaHNTENS B M3MEPUTENBHON Lienn HanpskeHus. Marotosutens CU gormkeH
onpeaenuTb napameTpbl MnpefoxpaHuTens (Tok, Bpemsa cpabaTbiBaHua v Op.),
4YTOObI 3aUTUTL U3MEPUTENBLHBIV NPOBOA OT neperpysku. Kpome Toro, napameTpsbl
NPeaoXpaHUTens [OOMKHbI ObITb coOrnacoBaHbl C  BO3MOXHbIMW  TOKOBbLIMMW
neperpyskamm B TOYKE €ro MOAKMYEHMS MPU HEUCMNPaABHOCTAX B CUCTEMaXx
3MEKTPOCHaAbKEeHWSI.

MpoBoga AN NOAOKMIOYEHUS U3MEPSIEMbIX HaMNPsHPKEHWM He AOMKHbl ObiTb
CKpy4YeHbl ¢ npoBogamu obcreayemon cucteMsl. He gonyckaetcsa npucoeanHeHne
NpoBOAOB ANl MOAKMIOYEHUS1  U3MEPSIEMbIX  HaMnpPsPkeHWA K pa3bemam
BbIKNOYaTenen, pacCcYUTaHHbIX Ha MpucoeguHeHWe eOuMHCTBEHHOro MPOBOAHMKA.
HomkHo BbITb 0becnevYeHo HagexHoe MexaHM4Yeckoe coegmHeHne npoeogos. Ecnm
NCMOMb3YTCA 3aXUMbl 47159 BPEMEHHOIO NOAKMYEHUS K MPOBOAHMKY, OHW OOIDKHbI
cooTBeTcTBOBaTb TpeboBaHusm [12]. [lpn aToM HeobGxogmmo obecneuntb
HaEeXHYH YCTAHOBKY 3aXVMa, pacCYUTaAHHOIO Ha MakcuMMaribHoe HanpshkeHue. Bo
BPEMSI YCTAHOBKW MCMbITaTENb [LOIMKEH Y4YUTbiBaTb BO3MOXHbIE MNOCMEeaCTBUS
HEYMbILLIEHHOTO CMELUEHMST 3aXVMa, Hanpumep nNpyv BHE3arnHOM  HaTshkeHun
kabens.

HekoTopble 3nekTpuyeckme COeouVHUTENN UMEKT W30NMPOBAaHHbLIE LUTEKEPDI,
KOTOpbl€ MOIyT BCTaBMATbLCHA OAWMH B ApYyron. Npn nx npuMeHeHun OosrmkHa ObiTb
cobniogeHa OCTOPOXHOCTb, YTOObI MPU COEAWHEHUM HEe BO3HUKMO KOPOTKOro
3amblkaHns. HeobGxoammo Bcerga NpoBeEpPSATb COeAMHEHMs, YTOObl MCKIIOYWTb
KOPOTKME 3aMblkaHusl, a TaKxke MOoAKMoYaTbh 3MEKTPUYECKME COeQUMHUTENM K
obcrnegyemMon Lenu TOMbKO Mocrie TOro, Kak OHWM nogkmodeHsl kK CU n
NpPaBUNbLHOCTb COEANHEHWIA NPOBEpPEHa.

A.2.2.3 lNposoga Ana NoakoyYeHns n3amepsieMblX TOKOB

HeobxooMMo MWCKMOUYMTb BO3MOXHOCTb pPa3MblKaHWs BTOPUYHBbIX OOMOTOK
TpaHCcopMaTopOB TOKa (NpU MX UCNOSb30BaHMK). Bo BTOPUYHBIX 0OOMOTKaxX Takmx
YCTPONUCTB He AOIMKHO ObiTb MpeaoxpaHuTenen M Mx COeauHEHWEe C Harpy3kon
OOIPKHO ObITb  MEXaHW4YecKn HagexHbiM. TOKOBble Kreum u  ux kabenw,
NoAK/oYaemMble MpM BPEMEHHOM MOHTaXe, AOMMKHbI OblTb YCTaHOBMEHbI B
COOTBETCTBMU C TpeboBaHusamu [13].

A.2.3 3awuTta TOKOBeAyLMx YacTen



YacTo KpbILLKM LWATOB CHUMaIT npu yctaHoeke CU nnmn nposeaeHun nameperun. B
9TOM Cryyae BCe TOKOBedyLMe YacTu OOIDKHbI OblTb HAAEXHO 3alMLLEHb U 30Ha
n3MepeHun JorpkHa ObiTb HegocTynHoW. lMpy mcnonb3oBaHun B CU BMHTOBBIX
32KMMOB OHM [0/kHbl ObiThb 3awmileHbl Kpbllwkamyu. Bce npucoeguHeHns K
3aXMmam OIkHbl B6bITh BbIMOSMHEHLI B COOTBETCTBUM C TEXHUYECKMMU YCIIOBUSIMU
W HasHadyeHvem 3axumoB. HeobxoauMo MWCKMOYUTL MNOAKMIOYEHUE HECKOSbKUX
NpOBOAOB K BWHTOBOMY  3a)UMy, pPacCUYMTaHHOMY Ha  MpUCOeAWHEHMWE
€0VHCTBEHHOro NpoBoAa.

A.2.4 PaameweHne CU

Heobxogumo  obecneuntb  6Ge3onacHoe  pasmelleHve CU,  4ToObI
MWUHMMW3MPOBATL PWUCK €ro MepeMelleHUss W HapylleHUst 3NeKTPUYECKNX
coefuHeHu. Mpn ncnonb3oBaHUM MpUHTEpPA 4SS perncTpaumm LaHHbIX OOPKHbI
ObITb NPUHATBLI MEpPbI, UCKMNOYaoLWLMe BO3HUKHOBEHME OMAacHOCTU MpU HakonneHum
Oymaru npuHTepa. He gonyckaetcsa pasmeweHne CU B mecTax, ie Ype3amepHbin
Harpes, BMaXHOCTb MMM Mbiflb MOryT noBpeauts CY unm HapylwmTb npouecc coopa
OaHHbIX.

CW porkHo BbITb pasMeLLgHo Tak, YToObl He cTaTb NPenATCTBMEM A8 paboThl
B 30HE M3MepeHuin. [Ins 3Toro B OTAErNbHbLIX Crydasx LenecoobpasHa ycTaHOBKa
3aLLMTHBIX OrpaxaeHnin unm 6apbepoB. 1o BO3MOXHOCTU CreayeT MCKIHOYUTb
pa3meLleHne CU B mecTax 60nbLUOro CKoNmeHnst nogen.

PasmelueHne CU He OOmMKHO Takxe Bbl3blBaTb OMACHOCTb 4719 UCMNbITaTens npu
ycTaHoBke u npumeHeHun CU. B page cnyyaeB mecta pasmelueHnsa CU asnstoTca
CIMLLKOM TECHbIMW ANl ero HOpMarbHOro MOAKIOYEHUS, MOXET noTpeboBaTbCs
anbTepHaTMBHOE pasMeLLEHNE.

Ha dyHkunoHmpoBaHne CU MOryT BfMsiTb BHELUHME (PaKTOPbl OKpyKatoLlen
cpenbl. Takummn chakTopamm SBNSIOTCA TEMNepPaTypa, BNaXHOCTb, HU3KOYACTOTHLIE
N BbICOKOYACTOTHbLIE 3MEKTPOMArHUTHbIE MOMs, 3MEKTpocTaTUYecKne paspsabl,
MeXaHU4Yeckumn yoap 1 sBubpauus.

A2.5 3azemneHve

B CW BO3MOXHO BO3HMKHOBEHWE BHYTPEHHUX noBpexaeHun. Yactn CWU,
KOTOpbIE MOIYT Npy 3TOM OKa3aTbCs NOA HAMNPsSPKEHWEM 3FEKTPONUTAHUSA, OOIDKHbI
OblTb COEAMHEHbI C 3alMTHLIM 3a3eMIleHMEM, €ecriM HeobXOoOAUMOCTb 3TOro
yCTaHOBIEHa N3roToBUTENEM. MHorve TpeboBaHus 6esonacHoCcTH
npegycmatpusatoT Takxke 3aszemrneHne vyacten CU, koTopble MOryT oKasaTbCs Nofg
HanpsxeHnem uenen namepeHuin. MNpu ncnonb3osaHum CU ¢ 3asemneHnem B OBYX
n 6Gonee To4Kax (Hanpumep, nNpVY 3a3EMMEHMM UCTOYMHWKA MNUTAHUMA W
nU3MepuTenbHOM Lienu) MOryT 00pasoBbIBaTbCA KOHTYPbl 3a3eMIeHus, ecrnm
3a3emnaLwme CoeanHMTENM NogKMoYeHbl K pa3nuyHbiM Toukam BHe CU. Cnegyet
00a3aTensHO NPUHUMAaTb BO BHUMaHWE BIMSIHAE KOHTYPOB 3a3eMiieHMs Ha
N3MepeHUs U Ha 06 Creayemyro CMcTemy.

HeobGxoomMmo Takxe yduTbiBaTb ONacHOCTb Ana nepcoHana u CU Bbicokux
noTeHUManoB Mexay pPasfMdHbIMKM  TOYKaMm B CUCTEMe 3asemsieHud. B
DOonbLUMHCTBE Cryvasx LenecoobpasHo NPYMEHEHNE B CUCTEME 3EKTPOMNUTaHMSA
CW mnsonupytowero TpaHcdopmaropa.

Mpn npoBedeHMM M3MepeHUn cooTBeTcTBME TpeboBaHuAM GesonacHocTM nveeT
NPUOPUTETHOE 3HAYEHNE.

A 2.6 BnusaHune nomex

Ecom  CW  nogknodeHo K MOOUnbHOMY — TenedoHy WnM  MHOMY
paguonepegaroLemy yCTPOMCTBY, TO HEOOXOAMMO MPUHSATL Mepbl K TOMY, YTOObI
nepejaroliasl aHTeHHa yCTpoMcTBa Obifa pacnonioXeHa [0OCTaTOYHO Aarneko oT
TEXHUYECKUX CpPEeAcTB, BOCMPUUMYMBBIX K BO3LENCTBMIO MOMEX, Hanpumep
YCTPOWCTB 3aLLMTbI, MEAULMHCKNX, HAy4YHbIX MPUOOPOB 1 T.4.

A3 NpeobpasoBatenu



A.3.1 O6wme nonoxeHuns

CW, ocobeHHO nepeHOCHble, OObIYHO MMEHOT HU3KOBOJSbTHLIE BXOAHLIE LIEMW.
HekoTopble cTaumoHapHble CW MOHTMPYIOT Ha yganeHuM OT ToveKk uenen, B
KOTOpbIX NPOBOAAT M3MepeHus nokasatenen KO. B HeKOTOopbIX Crnydyasx MOXeT
notpeboBaTbCA COOTBETCTBYIOLLUEE YCTPOMCTBO AN TOro, YTOObI MOHU3UTb
HanpspkeHne, U30NMPOBAaTb  BXOAHbIE 3MIEKTPUYECKME Lenu OT  HanpshkeHust
cucTembl nnm obecnevnTsb nepeaadvy CUrHanoB Ha paccTosiHue. [Ons BbINONHEHWS
nobon mn3 3tTMx yHKUMA MOXeT ObiTb NpumMeHeH npeobpasoBartenb,
XapaKkTEPUCTUKM  KOTOPOrO  [OSKHbl  COOTBETCTBOBATb  MPEAbBSBMSAEMbIM
TpeboBaHuAM.

B HM3KOBOMbTHBbIX cucTemax CW oOblMHO MOAKMOYAT HENOCPenCTBEHHO K
TOYKE W3MEPEHMS HanpshkeHusl, HO npeobpasoBaTeny 4acTo MCMOMb3yT AnNS
N3MepeHust Toka.

B cuctemax cpegHero u BbICOKOro HanpsiXeHus npeobpasoBarteny UCnosnb3yoT
KaK Npy U3MepPEHUN HaNPsBKEHNsT, Tak U NPpY U3MEPEHUN ToKa.

Mpn wucnomb3oBaHuM npeobpasoBaTtenen 0coboe 3Ha4YeHWe UMEKT UX
FIMHENMHOCTb M YacToTHasd u hasoBas xapakTepucTuku. Npu namepeHun OorkHa
ncnosnb3oBaTbCcs BCs WKana CUY 6e3 NCKaXeHUs] UM OrpaHnYeHnst U3MepsieMbiX
curHanoB. [N n3aMepeHui nepexodHbiX NPOLECCOB U rapMOHUK OCODEHHO BaxkHa
norioca 4acTtoT npeobpasoBartens. [Ons Toro 4Tobbl M3bexaTb HenpaBUITbHbIX
nU3MepeHu, HeobXOAMMO Y4YUTbIBaTb HOMUHaNbHoe 3HayeHve wkansl CWU,
JMHEMHOCTb,  4acTOTHble, (A30Bble M Harpy3ovHble  XapaKTEepUCTUKU
npeobpasoBarens.

MpumeyaHne - [NpeobpasoBatenn ToKa, NpedHasHaYeHHble ANA 3alMTHBIX
uernen, MOryT UMETb MOHWXKEHHYHD TOMHOCTb B CPaBHEHUM C W3MEPUTENbHbIMU
npeobpasoBaTensamu.

A3.2 YpoBHU curHanos
A.3.2.1 NpeobpasoBaTteny HanpsiKeHst

B kayectBe npeobpasoBaTens HanpshkeHMA Yalle BCEro UCMonb3yercs
TpaHcdopmaTtop  HanpsbkeHusi.  MoryT  ObiTb  paccMOTpeHbl ABa  BuAa
TpaHCOpMaTOPOB HaMnpPshKeHWs: UCMNOSb3yeMble B 3ALMTHBLIX PenenHbIX Lensx u
UCMosb3yeMble B U3MeEPUTENbHbIX LiensX.

TpaHcdopmaTopbl HanpsPKeHWs1 NepPBOro BMAa CKOHCTPYMPOBAHbI Tak, YTOObI
obecneunTb nNpaBunbHoe Npeobpa3oBaHve Aaxe B Clyyae nepeHanpsxeHun npu
KOPOTKOM 3aMblkaHu1 B 04HON 13 a3 TpexdasHom CucTemsbl.

TpaHcdopmaTopbl HanpsXkeHWs BTOPOro BuAaa, HAoOOPOT, BbIMOMHEHbI Tak,
4YTOObl 3aLLUTUTL CYETUMKMN OT NMEepeHanpspkeHnn B aNeKTpUYEeCKnx cetsx. B atom
Cryvyae HacblLeHWe cepaeydHmKa NpMBOAUT K MCKaXEHNIO BbIXOAHOIO curHarna.

Ecrm CW nogkniodeH K TpaHcopmaTtopy HanpshkeHWs, KOTOPbIA  yxke
ncnomnb3yeTca ANna BbINOMHEHUs APYrMX (yHKLMIA (Hanpumep, WU3MepeHun), To
criegyet nNo3aboTUTbCA O TOM, YTODbI LONONHUTENbHAS Harpy3ka He noBrusana Ha
METPOSorMyecKkme xapakTepucTuKkmn TpaHcdopmaTtopa.

CnepyeT ObiTb OCTOPOXHBIM Npu nogknodeHun CU K BTOPUYHOM OOMOTKE
TpaHcdopmaTopa, UCMonb3yemMoro Ans 3awmTbl. OwmMbKu coeguHeHns MOryT cTaTb
NPVYUHON HenpeaHaMmepeHHOro cpabaTtbiBaHNs 3aLLMTHOTO pere.

MpumedaHne - [JononHuTenbHble CBEAEHMS O HeonpeneneHHOCTU U3MEPEHUN
npv UCMOSb30BaHNM TPaAHCOPMAaTOPOB HaNpsXeHUs npyuseaeHbl B [14].



A.3.2.2 NpeobpasoBaTenu Toka

3HayeHne TOKa B 3MEKTPUYECKOM CeTU MOXeT KorebGaTbCsli OT Hymnst Ao
3Ha4YeHMs TOKa KOPOTKOrO 3aMblkaHusl. 3HayYeHUe ToKa KOPOTKOro 3amMblKaHus
MOXET 3HauuUTernbHO MpeBbIlaTh HOMWHANbLHOE 3HaYeHWe WU3MepAeMoro TOoKa.
Bo3moxHo 20-kpaTHOE NpeBbILLEHNE HOMUHAMBHOIMO 3HAYEHUS.

Hanbonee pacnpocTpaHeHHbIM BMOOM npeobpasoBaTeneM ToKa HABNAETCHA
TpaHcdopmaTop Toka.

HekoTopble TpaHcdopmaTopbl Toka obopyadoBaHbl ABYMSA unv  GonbLvM
YNCIIOM CEepAEeYHUKOB WWMM ABYMS BTOPUYHbIMW OBMOTKaMu: OAOHOW - ANs
BonbLumx TokoB (20-30-KpaTHbIX NPEBLILLEHUA HOMUHANBHOIO TOKa) Y BTOPOM - ANA
HOMUWHaneHoro Toka. [lpu npoBedeHUM u3MepeHUn AormkHa ObiTb MpaBMIbHO
BblOpaHa BTOpuYHas obmMoTka. Ecrm BTopuyHas oOmoTka BbliOpaHa HenpaBUribHO,
nospexaeHne CY MOXeT MPUBECTM K HEYMbILLNIEHHOMY Pa3pbiBY Lenv BTOPUYHOWN
06MOTKM TpaHcdopmaTopa Toka M K OnacHOMY (M paspyLLUMTENbHOMY) NOBbILLEHMIO
HanpsbKeHns.

Ha HeonpeneneHHOCTb M3MEPEHUI C MOMOLLbHO TOKOBbLIX KfleLen MoryT okasaTb
BNMSAHWE pa3nMyHble MPUYUHBLI, HanpMMep LIEHTPMPOBAHME W Yron MNPOBOAHMKA,
NpOXoAsLLero Yepes okHo npeobpasoBarens.

Mpumedanne - [JononHUTEenbHbIE CBEAEHNS] O HEONpPenerneHHOCTN N3MEPEHNIA MPKU
UCnosb30BaHWUM TpaHcopMaTopoB TOKa NpuseaeHbl B [15].

M3mepeHue nepexoaHbIX NPOLLECCOB TOKa MOXeT BbITb NPOBEAEHO C MOMOLLLIO
LLYHTOB UNW TpaHCGOPMaTOPOB TOKa, CKOHCTPYMPOBAHHbLIX AfS BbICOKOYACTOTHBIX
N3MEPEHUIA.

KoakcuanbHble LWyHTbl, 0BbIYHO UCNOMb3yeMble B rabopaTopHbIX YCIOBUSX,
UMEIOT HeQoCTaToK, CBA3aHHbIM C HEOBXOAMMOCTbLIO BKIMHOYEHUS B TOKOBeAyLume
NPoBOAHUKN. Kpome TOro, BbIXOQHOW CWUrHan LUyHTa He W30fMpoBaH OT CUMOBOM
uenu. Bmecte ¢ TeM LUyHTbl HEBOCMPUMMYMBBLI K HACLILLEHWO M OCTaTOYHOMY
HaMarHW4MBaHWMIO, KOTOpble MOMYT MOBMUATH Ha U3MEpPEHMS MpU UCMOMb30BaHUM
TpaHCcdopMaToOpOB TOKA.

TpaHcdopmaTopbl ToKa, paboTatolme ¢ NoAXOAALEN PE3UCTMBHOWN Harpy3Kow,
CO37al0T HanpshkeHue, NpornopLuoHansHoe TOoKy B nepBuyHon obmotke. O6blYHO
nepBuyHas 06MOTKa COCTOMT M3 OOHOMO UMM HECKONbKUX BWUTKOB, MPOXOASLLMX
yepes OKHO cepaeyHuka. MnaBHoe NpenMyLLIECTBO Takux npeobpasoBarenen Toka -
obecneveHne M30MALUM OT CUMOBbLIX LEenen U LUMPOKUA AMana3oH OTHOLLEHWUN
"n3mepsiemblin TOK/HanpsixeHne".

[dpyroe npeMmyLlecTBO COCTOMT B TOM, YTO HeKOTopble (HO He Bce)
TpaHcdopmMaTopbl ToKa He TPeOYOT OTCOEANHEHMS CUMOBON LIEMU OT Harpy3ku BO
BpeMs MOHTaXa.

[onyckaeTca npumMeHeHue npeobpasoBaTenent Toka APYrux BMOOB, BKMOYas
ONTUYECKME AaTuMKM nonspusauum u npeobpaszoBaTenn Ha OCHoBe adpekTa
Xorna.

A.3.3 YacTtoTHble xapaKkTe puCcTMKM NpeobpasoBatenen

A.3.3.1 YacTOTHbIE 1 (ba30Bble XapaKTEPUCTUKM Npeobpa3oBaTenen HaNPsHKEHNS

B ocHoBHOM TpaHcdopmMaTopHble npeobpa3oBaTenu HamnpskeHUs UMERT
nprvemMrnemble 4acTOTHblE M NEPEXOAHbIE XapakTepUCTUKN B Noroce vacTtoT 4o 1
k'u. B psige cnydaeB noroca 4acToT MOXET OblTb OrpaHMveHa 3HadeHuem
3HauuTensHo Hwxe 1 kI, a nHoraa - AoCTUraTb HECKOMBKUX KUMorepLy.

MpocTble €eMKOCTHble LEenUTENM HanpsKeHUst MOryT MMETb 4acTOTHble U
¢ra3oBble XapaKTePUCTUKN, NMPUrOAHbIE A58 YacTOT 4O COTEH KUrorepL, Uin BbiLe.
OpHako K eMKOCTHOMY AEenuTernto Mnpu ero MNpuMMEHEHMU BO MHOMMX Clydasx
npegHamepeHHO [06aBnAOT PE30HAHCHYHD LIeMOoYKy, YTO MOXEeT nNpuUBECTU K
HEeMnpUrogHOCTN YacTOTHOW XapakTepPUCTMKU ONS U3MepeHuid Ha nobon 4YacToTe,
OTSIMYHOM OT OCHOBHOM.

Pe3ncTuBHble AenuTenn HanpskeHUs MOryT MMETb 4YacTOTHble U (ha30Bble
XapakTepUCTUKN, NPUrogHble And 4acTtoT Ao coTeH kwunorepy. OpHako wux
NPUMEHEHME MOXET co3aaTtb Apyrve npobrembl, HanpuMep BxodHas emkocTb CU
MOXET OKasblBaTb BMMAHME Ha 4YacTOTHble W (A30Bble XapaKTEPUCTUKM
PE3NCTUBHbIX OENUTENEN HaNPsHKEHUS.



A.3.3.2 YacToTHble 1 (ba3oBble XapakTepucTUkK npeobpasosaTtenen Toka

YacToTHasl xapakTepucTvka TpaHCcopMaTopoB TOKa 3aBUCUT OT Kracca
TOYHOCTM, TWUMa, OTHOLWIEHMSI BWUTKOB, Martepuana W MOMnepeyYHoro ceveHus
cepaevHuKa, Harpy3kum BTOpudHOM 0OMOTKM. Kak npaBumno, 4actota cpesa
npeobpasoBaTens TOKa paBHa OT OQHOMO A0 HECKONbKWUX kurorepu. dasoBasi
XapaKkTepucTMKa YXyALaeTcs ¢ NpMbvkeHNeM K YacToTe cpesa.

MpumeyaHne - B HacTosiLee Bpems paspabaTbiBaloTcs npeobpasoBaTeny Toka
HOBbIX BMOOB C ©Oonee BbICOKOM 4acTOTOW cpe3a W Jydlenh JIMHEWHOCTbHO
(onTnyeckue npeobpasoBartenu U npeobpasoBaTeny Ha adpekTe Xonna). Mpu mx
npumeHeHun TpebyeTcsa TwaTernsHOe pacCMOTPEHME BOMPOCOB M30MALUK, LIyMa,
OMana3oHOB U3MEPEHUS 1 YCINOBU ©6e30NacHOCTW.

A.3.4 NMpeobpa3soBatenu onsi Uame peHusi NepexoaHbIX NPoLEeccoB

Mpn BbIGOPE npeobpasoBaTtenein And U3MepPeHUst NepexodHbIX MPOLLEeCCoB B
SNEKTPUYECKUX CETAX MEPEMEHHOro ToKa AOSKHbl OblTb YY4TEHbl ABa BaXHbIX
npvHUMna. Bo-nepBblX, YPOBHW CUrHama Ha Bbixode npeobpasoBaTenst OOSTKHbI
obecneynTb Ucnosnb3oBaHWe NonHoM wkanbl CU 6e3 UCKaKeHWs Unn orpaHnYeHus
curHana. Bo-BTopblX, YacTOTHas XxapakTepucTuka npeobpasosaTtens (aMnnTyaHas
1 dha3oBasi) 4o/PKHA COOTBETCTBOBATL XapakTepPUCTUKaM N3MepPSIEMOro curHana.

Mpeob6pa3oBaTtenu HanpsAXeHUsA

MpeoGpasoBaTeny HanpsikeHUst LOSTKHbI OblTb CKOHCTPYMPOBaHbI TaK, YTODbI
WCKIMIOYUTb UCKaXKEHWs!, Bbl3BaHHble WX HachblleHneM. [Ipy HM3KOYaACTOTHbIX
nepexoaHbIX MnpoLueccax Ans 3Toro Heobxoaumo, 4TOObl Touka u3rMba KpuBOW
HacblLeHNa npeobpasoBaTens 6bina Boiwe no kpanHen mepe 200% HOMUHASNBHOIO
HanpsPKeHNsI.

YacToTHas xapakTepucTtmka 60onbLUMHCTBA M3MEPUTENbHBLIX NpecbpasoBarenemn
HanpPsPKEHNA 3aBUCUT OT UX TUMA WM NPUIIOXKEHHOW Harpy3kwu. lMpu Harpyske c
OonbLUMM MOMHLIM COMPOTMBINEHWEM XapaKTepucTuka OObIYHO npuemnema, no
KpaviHen mepe, Ao 2 kl'l, HO MOXeT ObITb 1 XyXe.

EMKoCTHbIe TpaHcdopMaTopbl HanpsikeHUst 06bIYHO He obecnevnBaloT TOYHOM
nepefadun BbICOKOYaACTOTHbIX COCTABIISIOLLMX.

[na BbICOKOYACTOTHbLIX M3MEPEHU MnepexofHbIX MNpPoLeccoB Heobxoanmo
NPUMEHATb EMKOCTHblE WM YUCTO PE3UCTUBHbIE AENUTENM  HanpshKeHUs.
CneumanbHble eMKOCTHbIE AErnUTENM MoryT 06ecneynTb BbINONHEHNE U3MEPEHUI,
TpebylolmMx TOYHOM WAEHTUGMKALMM NEepPexodHbIX MNpoLeccoB B Monoce, Mo
KpaviHen mepe, go 1 My,

Mpeob6pa3oBatenu Toka



YuutbiBasi, 4TO TOK B pacnpeaenmTeribHON 3N1eKTPUYECKON CETU N3MEHSIETCS Yalle
M Cc Oombwen amMnNIMTygonW, YeM  HarnpshkeHue, BbIOOp  MOAXOOSALLEro
npeobpasoBaTens Toka npeactaBnseT codon bonee TpyaHyo 3agadvy, Yem BbIOOp
npeobpasoBaTens HanpsHXXeHns.

CraHpoapTHble u3MepuTenbHble MpeobpasoBatenM Toka MNOAXOAAT Ans
n3mepeHun B nosfioce 4Yactor Ao 2 kly (dgasoBble owmbknm MoryT ObITb
CYLLECTBEHHbIMU N HWXe 3Toro npegena). Ons ©onee BbICOKMX YacTOT crnegyet
NpMMeHNTb npeobpasoBaTerniM TOKa OKOHHOrO Tuna C OOonbLMM  OTHOLLEHWEM
BUTKOB (TOopouaarnbHble, C pasbeMHbIM CEPOEYHUKOM, OOHOCTEPKHEBbLIE
TpaHcopMaTopbl U TOKOBbIE KELLM).

JdononHntensHbIMu XenatenbHbIMU XapakTepucTuKamm ans
npeobpasoBaTenen Toka ABMATCS:

- bornbLuoe OTHOLLEHME BUTKOB, Hanpumep 2000:5;

- MeHee 4YeM NSATb BUTKOB B NEPBUYHON OOMOTKE;

- Marnbll OCTaTOYHbIN NOTOK, Hanpumep 10% YypoBHSA HaCbILLEHUS cepaeYvHUKa;

- 6onbLUasn Nnowaab CE4YEeHNs CepaeYHuKa;

- MUHMMarbHbIE 3HAYEHUS COMPOTMBIIEHNS BTOPUYHOW OBMOTKM U MarHUTHOrO
paccesiHus.

Mpn ucnonb3oBaHWM MNpeobpas3oBaTenert Toka ANl M3MEPEHUsT MepexonHbIX
NpoLECCOB BaxHbl [Ba KIHOYEBbIX NapameTpa, KOTOpble creayeT y4uTbiBaTh:

npousBedeHne Toka Ha Bpemsa f,.. W BpeMs HapacTaHus/cnaga umnynbca.
TunnyHble 3Ha4YeHWst BpemeHun HapacTanus mmnynbca (10-90)% HaxogsaTca B
npegenax ot 2 go 200 Hc. TunnyHble 3Ha4YeHWs BpeMeHW chagja HaxoadaTcs B
npeaenax ot 0,1%/mkc no 0,5%/mkc.

MpumeyaHne - M3mepeHusi BbICOKOYACTOTHBLIX HanpsikeHWn U nepexogHblX
NpPOLLeCCOB HanpsikeHUs B BbICOKOBOSLTHLIX CUCTEMax MOryT ObiTb NpoBedeHbI C
NCMNOSb30BaHMEM EMKOCTHbIX BbIBOAOB, UMEKLLMXCS B NMpeobpasoBaTternsx Toka u
n3ondaTtopax TpaHcdopmMaTopos.

A4 MepexoaHble Npouecchl HanpsiXKeHUs1 U ToKa

A.4.1 O0LWwue nonoxeHus

[aHHbIN pasgen pacnpoCcTpaHSEeTC, NpeXxae BCEro, Ha NepexoaHbIe NPOLIECCHI
B HWU3KOBOJSbTHLIX CUCTEMax 3eKTPOCHabXeHWst U He pacnpoCcTpaHsieTcsl Ha
nepexogHble NpPoLEeCCbl B KOMMYTaLMOHHbBIX YCTPOMCTBaxX C rasoBOW M3onsaunen
WU BbICOKOBOSLTHLIX cUcTemax. lNepexofHble Mpouecchl MOryT MMETb MecTo B
MoBbIX 3NEKTPUYECKUX CETSX NEePeMEHHOro Toka. TpagULIMOHHO MX XapaKTepuayoT
Kak "mepexoaHble HanpsbkeHusa", XOTS BO MHOMMX Criydasx NepexoaHbli npouecc
ToKa MOXeT ObiTb Oonee BaxHbIM. BaxHoe 3HayYeHMe UMeT ObHapyxeHwue,
KnaccudmKkaumss W onpederieHne XapakTepuUCTMK MNEepexodHbiX MpoLeccoB
HanpsPKeHNsI.

A4.2 TepMmuHbI M onpepeneHns

A.4.2.1 nepexoAHbIM npouecc: ABMNeHNE UM BENMYNHAE, U3MEHSAIOLLMECS MeXay
OBYMSI COCEQHUMW CTaLMOHAPHBIMU COCTOSTHUAMMW 3@ UHTEPBar BPEMEHN, KOPOTKUIM
MO CPaBHEHUIO C MOJTHOM pacCMaTPUBAEMON LLKArioN BPEMEHMW.

A.4.2.2 cKkayoK HanpsikeHusi, UMMYNbCHOe nepeHanpsxeHue: BonHa
HanpsXXeHNsi Nepexo4Horo npolecca, pacnpocTpaHsoWasacs BAOMb JIMHUA UMK
Lenu 1 xapakTepusyroLlascsl ObICTpbIM HapacTaHWEM U MeONEHHBbIM CHUXEHUEM
HanpsHKeHUs.



A4.3 YactotHble U aMNNUTyAHbIE XapaKTepPUCTUKN NepexoaHbIX NpoLeccoB
B 3NEKTPUYECKUX CETAX NepeMeHHOro Toka

MepexogHble Mpouecchbl B 3NEKTPUYECKUX CETAX MNEepeMEHHOro Toka
XapakTepu3yloTCa  LUMPOKMM  pa3HooOpasvem dopM CcurHana, amnmtyg wu
amutenbHocTen. OnucaTb gaHHble MNpoLEecChbl MPOCTbiM Habopom napameTpoB
AO0CTaTOYHO CIIOKHO, HO OCLMMNOrpaMMbl MO3BONAIOT OTHECTM 3TU NepexoHble
NpoLECChl K HECKOMbKUM TUMUYHBIM hOpMaM CUrHaroB, UCMOMb3yeMbIX B KA4ecTBe
UCMbITaTeNbHbIX CWUTHAMOB MPU  UCMbITAHUAX TEXHWYECKMX CpeAacTB  Ha
YCTONYMBOCTb K MMMNYMbCHBIM KOHAYKTMBHBIM NMOMEXaM.

CneKkTpbl  HECKOMbKUX  NPeACTaBUTEMbHbLIX  UCMbITATEMbHLIX  CUHANOB
npvBeaeHbl Ha pucyHke A.1.

PucyHok A.1 - CneKkTp TUNUYHbIX UCNbITaTeNIbHbIX CUTHAMNOB,
npeacTaBnsAOLWUX NepexonHble npouecchl
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1 - ncnbiTarenbHbii curHan 10 Mkc (gnuTenbHocTb poHTa)/1000 MKC
(BNmMTENbHOCTL UMNYNbCa); 2 - MUKPOCEKYHOHasi UMMYbCHasi nomexa 60osibwoll
3Hepauu (umnynbc HanpspkeHust 1/50 MKc); 3 - MUKPOCeKyHOHasi UMMYJIbCHast
nomexa 6onbuwol aHepauu (umnynsc moka 6,4/16 mkc); 4 - oOuHoYHas
KonebamenbHasi 3amyxaroujasi iomexa ¢ Yacmomodli konebaruti 100 kl'y; 5 -
nayku HaHOCeKYHOHbIX UMIYJIbCHbIX nomex 5/50 Hc

PucyHok A.1 - CnekTp TUNMYHBIX UCMbITaTeNbHbIX CUrHAMNoB, NPeaCcTaBNALLMX
nepexoaHble NpoLecchl

CnekTpbl, NpuBeaeHHbIe Ha pucyHke A.1, MoryT BbITb None3Hbl Npy paspaboTke
anroputMoB NpeobpasoBaHVA aHaroroBbiXx CUrHamoB B UWdpoBylo dopmy U
06paboTKM OaHHbIX.



CneKkTpbl McnbliTaTeNbHbLIX CUrHaNoOB, COOTBETCTBYHOLLMX NEPEXOAHbIM MpoLeccam
HanpsHKEHNST M TOKA B SNEKTPUHECKUX CETHAX MEPEMEHHONO TOKa, coaepaTt 4acToThl
B nonoce npubnunsutensHo go 10 My (grmtensHocTb Ao 200 mkc). CnekTpbl
nepexogHbIX NpoueccosB ¢ 6onbLUMMM aMnInTygamMu cogepaT Yyactotbl 4o 1 My,
(armtenbHOCTL A0 2 Mc). B Touke nogKmoyYeHust KOHEYHOro nosib3oBaTtens K
SNEKTPUYECKON CETM aMNNINTYA bl NEPEXOLHbIX NPOLLECCOB HAaNPSXeHUA MOTYT ObiTb
0o 6 kB, Toka oo 5 KA.

YacTtoTa onpoca npu aHanoro-undpoBom npeobpasoBaHMn AosmkHa ObiTb, NO
KpaviHen Mepe, B ABa pa3a b6orblle MakCMMarnbHOM YacTOTbl CNEKTPA NePEXOAHbIX
NMPOLLECCOB HanpsbkeHus M Toka. MakcumanbHas 4acToTa chnekTpa onpegensieT
TaKXe XapaKTepuUCTUKM MnbTpa, MWCKIOYAOLWEro HanoXeHne CnekTpoB Mpu
OVCKpeTHOM npeobpasoBaHun Pypbe. CBeAeHWUsi, OTHOCSLMECH K U3MEPEHUSM
nepexoHbIX NPoLEeccoB, NpuBeaeHbl Takxe B A.2.4.

A.4.4 MeToabl OOHapyXeHUsi NepexoaHOro npowecca u MecTto u3me peHumn

Pe3ynbtatbl M3MepeHusi napamMeTpoB MNEPexXo4HOro npouecca 3aBUCAT OT
Npvpoabl NEPEXOLHOrO MpoLecca M YCTAHOBMEHHbIX XapakTEpUCTMK U cnocobos
npumeHeHns CU. Ecnm rmaBHbIM BONPOCOM SABnAeTcs obecneyeHve m3onauum, To
N3MepeHUs NepexoaHbIX NpoLeccoB 0ObIMHO NPOBOAAT Mexay drasHbIM NPOBOAOM
n 3emnen. Ecnm rmaBHbIM BOMPOCOM SBISIETCS  UCKMIOYEHWE BO3MOXHOIO
nospexaeHus CU, To u3aMepeHusi nepexofHbIX MpoLeccoB 0OObIYHO NPOBOAAT
Mexay dasHbIMY NPOBOAAMM NN MexXaY dha3HbIM W HEWTPanbHbLIM MPOBOSAMU.

HekoTopble M3 MeTOOOB OOHapyKeHUS1 MepexodHbiX MPOLECCOB M MpUMepbI
npumeHeHns CU:

METO4 CpaBHEHWS, OCHOBaHHbI Ha NpeBblleHUN  (PUKCUPOBAHHOIO
abComTHOrO MOPOroBOro 3Ha4YEHUs1, YCTAHOBMEHHOIO, HaNpUMep, OrpaHUYNTENsIMU
NUMMYMbCHBLIX NEPEHANPSKEHNIN, YyBCTBUTENBbHBIMW K BXOQHOMY HaMNPSPKEHUIO;

- metog ornbarollenl, NoAoOHbIN MEeTOAYy CpPaBHEHWs,, HO C MWCKIHOYEHNEM
OCHOBHOW COCTaBISIIOLLIENA Nepen aHanmM3oM, MPUMEHMMbIR, Hanpuvep, Ans
nepexofHbIX NPOLLECCOB, OOYCIOBMEHHBLIX EMKOCTHOW CBSA3bIO;

- METO[, CKOIb3ALLEro OKHa, NP1 KOTOPOM MIHOBEHHbIE 3Ha4YEHUSI CPABHUBAIOT C
COOTBETCTBYIOLMMM  3HAYEHVUAMW  Mpedblayliero  nepvoga,  MPUMEHUMbIN,
HanpuMep, AfS HWM3KOYaCTOTHLIX MNEepexofHblX KOMMYTALMOHHBLIX MPOLECCOB,
CBA3aHHbIX C OartapesMyn KOHOEHCATOpPOB, MPUMEHSIEMBbIMU AN KOpPPEKL MU
KoabdmLmMeHTa MOLLHOCTMU;

- MeToq U3MepeHust ¢/ dt , OCHOBaHHbIV Ha NPEBLILLEHNN TEKYLLWMM 3Ha4YEeHNEM

v &t abCONTHOrO NOPOrOBOr0 3HAYEHWS!, YTO BbI3bIBAET, HANPUMEp, OLLMOOYHbIE
cpabaTbiBaHUs B CXeMax CUMOBOW 3MNEKTPOHMKM UMM HENUHENHble MNpoLecchbl B
06MOTKax UHOYKTOPOB;

- METo W3MEpeHus1 CpedHeKBagpaTUYEeCcKOro 3Ha4YeHWsi, OCHOBAaHHbIN Ha
MCMOMNb30BaHUN BbICOKOW 4acToThl OTCYeTOoB, BblYUCIEHUN
cpedHeKkBagpaTUYECKOro 3HaYeHUs ANst UHTepBaroB BPEMEHW MHOM0 MeHbLue
neprMoga OCHOBHOW YacTOTbl, U CPaBHEHUM MOMYYEHHOrO pesyrnbTarta C NoporoBbIM
3HayeHveM. [aHHbIi MeTod MPUMEHVMM, Hanpumep, Korma AanbHenlme
BbIYMCIIEHUS UCMONMb3YIOT Afl pacyeTra 3HeprMm B YCTPOMCTBaX 3almTbl OT
UMMYNbCHbIX NEPEHANPSIKEHNIN UMM HAKONMEHWS 3apsIAOoB;

- OpyrMe MeTogbl, OCHOBaHHble Ha NPEACTaBfiEHUM CUrHama B 4YacTOTHOM
obnacTtn (auMckpeTHoe mm GbicTpoe npeobpasoBaHne Pypbe, BEMBNET-aHanm3 U
T.4.).



A 4.5 MeToabl knaccudMkaumm u napamMeTpbl

- lMepexogHbIn npouecc, OOHapyXeHHbIN MeTodamu, ykasaHHbiMM B A.3.3,
cnegyeT knaccudgmumpoBaTb. HekoTopble  KnaccuMdwKauMoOHHbIE  napameTpbl
nepexogHbIX MPoL,eCCoB BKIOYAOT B cebs:

- MWMKOBOE 3HAYeHWEe HanpsbkeHust uunm Toka (cnegyeT y4uTbiBaTb, YTO Ha
NMKOBOE 3HAYEHME BIUSIET TaKXKe MHTEpPBan N3MepeHns);

- NPEBbILLEHNE HAMPSHKEHUS;

- CKOPOCTb BO3pacTaHWs HaNPshXeHUsT Unn Toka (v i df unn o/ dt );

- YaCTOTHbIE XapaKTEPUCTUKMY;

- OnMTenbHOCTb npouecca (crnefyeT yuuTbiBaTb TPYAHOCTb OnpeaeneHus
OUTENbHOCTM N3-3a AeMNdmMpoBaHns, HeNpaBuibHOCTM POPMbI CUrHaNa u T.4.);

- KOy mMeHT aemndmpoBaHns;

- YacToTa BO3HUKHOBEHWS;

- 9HEprust 1 MOLLHOCTL (NepexoaHoro npoLecca B CUCTEME 3JIEKTPOCHA0XeHNs
WM NepefaHHOro U3 CUCTEMBI);

- NOBTOPSIEMOCTL [NepuoandecKkue nepexoaHsie npoueccsl (B Buae nMnynscos
B KakOoM nepuoge) nn oanHoOYHbIE (Henpeackasyemble)].

YKasaHHble Bbllle MapameTpbl LerecoobpasHo MPUMEHSATL Mpu paspaboTke
cucTembl Knaccudmkaumm, NO3BOMAKLIEA CTaTUCTUYECKU ONuUcaTb MNEpPexofHble
npoueccbl. C AOpyrol CTOPOHbI, HECKOMbKO W3 3TUX TPyAHO onpeaensembix
napamMeTpoB MOMyT ObiTb rpadMyeckn npeacrasneHbl HA O4HOW OcuMIIorpaMmme,
YTO BaXkHO, HaNpuUmep, Npu NOUCKEe HEUCMPABHOCTEN.

A4.6 BnusHne ycTpoMCTB 3almTbl OT UMMYNbLCHbLIX MepeHanpsikKeHUn Ha
M3MepeHuUe napaMeTpPoOB NepexoaHbIX NpoLeccos

YcTponcTBa 3awmThl OT MMMYMbCHBIX NEepeHanpsiXeHUn NpeacTaBnaoT cobon
WYHTMPYIOLLME 3MEMEHThI, NPOBOAALME TOK MpPW  MpPEBbLILEHUM MOPOroBOro
HanpsbkeHWsi. [aHHble ycTponcTBa OObIMHO MCMOMb3YT Af9  OrpaHUyYeHust
UMNYNbCHBIX NepeHanpsiXeHni (CKavykoB HanpsbkeHns). OHW LWMPOKO NPUMEHSIOTCS
B CEeTeBbIX (wMnbTpax W 4acTO BXOAAT B COCTaB TaKUX YYBCTBUTENbHbIX
3NEKTPOHHBIX YCTPOWCTB, Kak NepcoHarnbHbIe KOMNbIOTEPHI.

lMockonbKy BCe YCTPOWCTBA 3aWwuMTbl OT MMMYSIbCHbIX MEePEHanpsbkeHun B
3MEKTPUHECKON CEeTU (PaKTUYECKM COeAMHEHbl napannenbHO, TO YCTPOMCTBO
3aUWmTbl ¢ Hanbornee HU3KMM MOPOroBbIM HanpsbkeHust OyaeT (B npegenax ero
BO3MOXHOCTEWN) OrpaHWYMBaTb BCE MNepexofHble HanpsikeHUs W LyHTUpoBaTb
bonblWyld 4YacTb TOKOB MepexogHbiX NpOLEecCcoB, BO3AENCTBYIOLUMX Ha
obopynoBaHue. CrieqoBaTtenbHO, M3MEPEHME NEPEXOAHBIX HANPSDKEHUA HA MHOMMX
obbekTax (Oh1CHbIE MOMELLEHMS, labopaTtopum, NPOMbILLIEHHbIE NPeanpuUaTUS U
T.0.) MOXET NPMBECTM K HETOYHOMY pe3ynbTaTty, T.K. 6ygeT npocTo M3mMepeHo
NMOPOroBOe HarnpsKeHne OOHOro U3 paspsagHUKOB. Mo 3TOW NpuvvHe nepexoaHblin
TOK 4acTO 4BnseTca nydlen Mepon OLEHKM WHTEHCUBHOCTU NEepPexoaHbIX
npoLeccoB, YeM NepexoHoe HanpsbkeHue.

A5 BbICcTpble U3MEHEHUA HanpsAXeHUs

BbicTpoe u3MeHeHMe HanpspkeHWs npeacTaBnseTr cobov peskuin nepexon
cpegHeKBagpaTUYECKOro 3HaYeHVs HanpsbkeHust OT OOHOr0 YCTaHOBUBLLETOCS
3HaYeHus K gpyromy.

Ana namepeHnsa GbICTPbIX UBMEHEHUI HANPSXKEHUSA OOIMKHbI ObiTb onpeaeneHsbl
MoporoBble 3HaYeHWs AMS Kaxaoro U3 cregylowmx napameTpoB: MUHUMANbHOW
CKOpPOCTM N3MeHeHUst HanpsHKeHWs, MUHUMATTbHBLIX AnMTernbHOCTEN
YCTAHOBMBLUMXCS 3HAYEHUA HAaMPSHKEHUS!, MUHUMANbHOW Pa3HOCTM HanpsiKeHWUN
Mexay OBYMSA YCTaQHOBUBLUUMWUCS 3HAYEHUSIMU U MOCTOAHCTBA YCTaAHOBUBLLMXCS
3HAYEHUN HaMNPSPKEHUS.

3HayeHne HanpspkeHWs Npu ObICTPOM M3MEHEHUW HanpsXeHWs He LOIDKHO
npeBbIaTh NOPOroBbIX 3HAYEHUN NpoBara HanpskKeHUs UUnM nepeHanpsikeHus,
MHaye MW3MEHEHVNEe HanpsbkeHus OyoeT WHTEpnpeTMpoBaHO Kak npoBan unm
nepeHanpshkeHue.

XapakTepHbIM NapamMeTpoM ObICTPOrO W3MEHEHUS HarnpskeHus SABMAETCS
pa3HOCTb MeXay YCTaHOBMBLUMMCS 3HAYEHUEM HanpsKeHusl, JOCTUMHYTbIM nocre
ObICTPOro U3MEeHeHWs, U ICXOAHBLIM YCTAaHOBUBLUMMCS 3HAYEHNEM.

A6 Tok



A.6.1 O6Lwme nonoxeHus

MpuMeHnTenbHO K KO mn3mepeHns Toka OOMOSMHAKT U3MEPEHNsT HamnpsiKeHus,
0ocobeHHO ecnM HeobXoaumo onpeaenuTb MNPUYUHbI  TakUX COOLITUIA, Kak
N3MEHEHWE 3HAYEHMS HaMnpPsKeHWs, NPoBan HanNpPsHKeHUs!, NpepbiBaHNE HaMNpPsKeHUs!
UM HECUMMETPUSL.

dopma konebaHuin Toka MOXET NMOMOYb OTOXOECTBUTL 3anMcaHHoe cobbiTue ¢
KOHKPETHBIM TEXHUYECKMM CPEACTBOM U ero (PyHKLMOHMPOBaAHWEM, Hanpumep
3anyckoMm ABuraTens, BKIlOMEHMEM TpaHcdopmatopa WM NoaKMtoYeHeM
KoHAeHcaTopa.

FApMOHUKM U  WHTEPrapMOHUKW TOKa, CBsI3aHHble C rapMOHMKaMn W
WHTEPrapMOHMKaMN HaMpsbKkeHWsl, MOryT ObiTb MONEe3HbIMU AN onpedeneHns
XapaKkTepUCTMK Harpy3ku, NOAKIOYEHHON K CETU.

CnepyeT y4vecTb, 4TO u3MepuTeElNbHble MNpeobpa3oBaTeM B HACTOSILLEM
NMPUINOXEHNN He paccMaTpuBaloTCS.

A 6.2 TepmuH n onpepgeneHue

CpeaHeKkBagpammMuyeckoe MoOnynepuogHoe 3HaYeHue ToKa f;mgf apele rms -
CpepnHekBaapaTMYeCcKoe 3HaYeHe ToKa, U3MepeHHoe 3a Kaxabli nonynepuon.

A.6.3 Cuna toka

A.6.3.1 lamepenne

O6racTb M3MEHEHUs CpegHEKBadpaTUYECKMX 3HAYEeHUA U3MEPSIEMOro TOoKa
JO/DKHa COOTBETCTBOBAThb NosfHou wkane CU, B TOM 4ncne npyv MakCumarbHOM
3HaveHun KoapdmumneHTa opmbl.

MpymeyaHne - B oueHKYy Curbl TOKa BKKOYAKOT rapMOHUKWN, MHTEPrapMOHUKA 1
nynbcauuu Npu nepegade cUrHasos.

Knacc A

M3mepeHus cpegHekBagpaTM4eCcKoro 3Ha4eHUs Toka NPOBOAST Ha MHTepBarne
BpeMeHn mnamepeHus 10 nepnogoB AN CUCTEM 3nekTpocHabxeHust yactoton 50
Ny vm 12 nepuopoB - ansd cuctem yvactoton 60 'y. NHTepBanbl BpemeHn 10/12
neprvogoB A0SMKHbI CregoBaTh APYr 3a Apyrom 6e3 nepekpbiTus.

Knaccbl Su B

Mcnonb3yemblii nHTepBan BpeEMEHU U3MEPEHUN YCTaHaBMMBaET M3rOTOBUTESb
Cch.

A.6.3.2 HeonpeaeneHHOCTb n3MepeHuii

Knacc A

HeonpeneneHHOCTb u3mepeHun A7 B 06NacTy 3HAYEHUN BRUSIOLLMX BENUYMH,
yCTaHoBneHHoN B 6.1, He gorpkHa npeBbiwaTtb +0,1% OT 3HaYeHWs NOMHOW LUKasbl
Ch.

Knacc S

HeonpeneneHHOCTb namepeHun A7/ B 06riacTu 3Ha4YEHUA BIUSAIOLLMX BENMYUH B
cootBeTCcTBMM C 6.1 ycTaHaBrmBaeT wuarotoBuTerb CUW. Bo Bcex crnydasx
HeonpeaeneHHoCTb M3MepeHun 47 He gorvkHa npesbiwaTtb £1,0% OT 3Ha4vyeHust
nosiHon wkansl CU.

Knacc B

HeonpeneneHHOCTb namepeHun 47 B 06racT 3Ha4YeHUN BAMSAIOLLMX BENUYNH B
cooTBeTcTBMM C 6.1 ycTaHaBnmBaeT wuarotoButens CW. Bo Bcex cnyyasax
HeonpedeneHHoCTb  U3MepeHun A7 He aormkHa npeBblwatb +2,0% 3Ha4veHust
nonHown wkansl CA.



A.6.3.3 O6beauHeHve 1 oLeHKa pesynbTaToB U3MepeHni

B cuctemax anekTpocHabXeHusi nepemMeHHOro OgHOM(a3HOro TOKa BO3MOXHO
N3MepeHne eaUHCTBEHHOTO CpeAHEeKBagpaTUYEcKoro 3HayeHus Toka. [Ons
TPEXnpoBOAHbIX CUCTEM 3MEKTPOCHabXeHus Tpexda3HOro ToKa BO3MOXHbI
U3MepeHUs Tpex cpefHeKkBaapaTU4ecKnx 3Ha4eHNn ToKa; ANs YeTbipexnpoBOaHbIX
CUCTEM 3NEKTPOCHAOXeHWS, KakK npaBuiio, BO3MOXHbl W3MEpPEHUs YeTblpex
cpefHeKBagpaTu4ecKmnx 3HayeHun Toka. JononHUTENbEHO MOXET BbITb M3MEPEH TOK
B 3a3eMristoLLem nposoge.

Knacc A

Mcnonb3yoT 06beanHeHHble nHTepBanbl 3amepeHuin no 4.4 n 4.5. Kpome Toro,
ONS  CMaXvBaHUsi  pe3ynsTatoB  M3MEpeHMn MoryT ObiTb  MCMONb30BaHbI
OOMnonHMTENbHbIE MeTodbl 00beauHeHusl, Hanpumep LMPOBOA UNBTP HU3KKX
yacToT, Kak ycTaHoBneHo B TOCT 30804.4.7, nyHkm 5.5.1.

Ecrm cpegHekBagpaTuyeckoe 3HavYeHWe TOKa, U3MEepeHHoe Ha nobom u3
uHTepBanoB BpemeHn 10/12 nepuopoB, NpPeEBLILIAET YCTAHOBIEHHOE 3Ha4YeHue
nonHon wkansl CU, To 3HadyeHMe Toka Ha AaHHoM uHTepBane 10/12 nepuoaoB
OOIDKHO BbITb MApKMPOBAHO.

KnaccbiBu S

Mcnonb3yemblii nHTepBan BpeEMEHU U3MEPEHUIN YCTaHaBMMBAET M3rOTOBUTESb
Cch.

A 6.4 NyckoBow ToK

A.6.4.1 NamepeHne
Knacc A
CunTaloT, 4TO NYCKOBOW TOK HaYMHAETCs, Korma cpedHekBagpaTudeckoe

nonynepunogHoe 3Ha4YeHue TOKa fhﬂ{fq}lcfg rms BO3pacTaeT Bbllle noporosoro

3Ha4YeHMda NycKOBOro Toka W 3akaH4mBaeTcd, Korgaa 3HaveHue fha{fcycie rms PaBHO
WM HWKE MNOPOroBOrO 3HAYeHUs MYCKOBOro Toka, MuHyCc 2% 3HayvyeHust
HOMMHarbLHOro ToKa.

Mpn un3MepeHuaX onpefensaloT  3HavyeHus fha{fcycfg rms. BCe UWHTepBasbl
BpEMEHU [OMUTENbHOCTLI0O OAWMH nonynepuoad OOmkHbl ObiTb CMEXHbIMU U He
nepekpbIBaTbLCS.

MpumevaHns

1 OBbI4HO NoporoBoe 3HayeHWe BblibupatoT 6onee 120% 3HaYEHUS HOMWUHAMNBHOMO
TOKa.

2 [na nonHoOro MOHUMaHWA SBMEHWA, CBA3AHHbIX C MYCKOBbIMM TOKaMmW,
pPEKOMEHOYETCA MOMyYMTb  OCLUMNOrpamMMbl  BCEX TOKOB W HaMpPshKEHWUN,
OTHOCALLMXCS K MYCKOBOMY TOKY (CM. A.7.2).

Knaccei SnB

MpoBOOAT M3MEPEHUss cpeaHEKBaApPaTUYECKOro 3HAYEHUsi TOKa 3a KOPOTKUM
WHTEepBas BPEMEHN N3MEPEHNS, yCTaHaBnMBaeMbI nsrotosmrtenem CUL.

A.6.4.2 OueHka pe3yrnbTaToB U3MepeHui

Knacc A

MyckoBOM TOK MOXET XapaKTepu3oBaTbCH CneaylowmMm napameTpamu:

- OJMUTENBbHOCTBLIO MYCKOBOro TOKa (MHTEPBArioM BPEMEHW MeXOy Hadariom u
KOHLLOM MYCKOBOIO TOKa);

- MaKkcUMarnbHbIM 3Ha4YeHneM fjmgf epele ¥ms , VBMEPEHHBIM MPU MYCKOBOM TOKE;
- KBagpaTHbIM KOpPHEM M3 cpeaHero apuMeTU4Yeckoro 3HauYeHUs KBaapaToB

pe3yrnbTaToB usmepeHuin £ half cpcle rms 3@ BPEMS AEMCTBMSA MYCKOBOTO TOKA.
Knaccbi SuB
TpeboBaHMsA B HACTOSILLEM CTaHAAPTE HE YCTAHOBIIEHDI.
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A.6.4.3 HeonpeneneHHOCTb M3MepeHni

Knacc A

HeonpegeneHHoCTb M3MepeHun Af B 06racTu 3HaYeHUn BIMSIOWLMX BEMNUYUH,
yCTaHOBMEHHbIX B 6.1, He gorkHa npesbiwaTth +0,5% OT M3MepeHHOro 3HaveHus.
HeonpegeneHHOCTb n3MepeHust AnUTENbHOCTM TOKa paBHa O4HOMY Monynepuoay.

Knaccbl Su B

Wzrotosutens CU yctaHaBnuBaert:

- HeonpedeneHHoCcTb W3MepeHun Af B YCNOBUAX BIUSIOWMX BEMUYMH B
COOTBETCTBMM C 6.1;

- AMana3oH N3MeHeHus ToKa.

Bo Bcex cnyvasx HeonpegeneHHOCTb M3MepeHun Af He AormkHa MpeBblwaTh
+5% OT M3MepeHHOro 3HayeHus. Mszomoeumens CU ycmaHaenueaem memod
pacyema HeornpedesleHHOCMU U3MepeHUU.

A.6.5 F'apMOHMKHM TOKaA

Knacc A

M3mepeHne rapmMoOHUK TOKa AN Lenen HacTosAwero cTaHgapTa npoBoAadT no
FOCT 30804.4.7. 3amepeHns NpoBOASAT Ha OCHOBHbIX MHTepBanax spemexn (10/12
nepuogoB) ©e3 NPOMEXYTKOB Mexay MWHTepBanamu. B kayecTBe pesyrnbTatos
M3MEPEHUN Ha OCHOBHbIX WHTEpBanax BpeMeHW AOKHbl ObiTb rapmMoHWYeckue

noarpynnbl {5¢ 5 no COCT 30804.4.7.
O61beanHeHHbIe MHTEpBarbl BPEMEHW MPUMEHSIIOT B COOTBETCTBUM C 4.4 N 4.5,

PesynbTaTbl  M3MEPEHWUsi TapMOHMYECKUX MOArpynn {sz 5 Ha WHTepBarne
BpemeHn 10/12 neprMoaoB MapKUPYHOT, €CiM B TEYEHUE 3TOrO UHTEpPBara BPEMEHM
NpoONCXoaUT NpoBasn HanpsXXeHWUs Unu nepeHanpsxeHue (cm. 5.4), unu npepbiBaHne
HanpsbxeHust (cm. 5.5).

Knaccbl Su B

MeTodbl M3MeEpeHuMs W anroputM OObeaUHEHUSI pPe3yrnbTaToB  M3MEpPEHUN
yCcTaHaBnuBaeT marotosutens CU.

A.6.6 UHTEe prapMOHUMKHM TOKA

Knacc A

N3mepeHue nHTeprapMoHUK rapMOHUK TOKa ANs Lienen HacTosiLero cTaHaapTa
npoeogaT no [OCT 30804.4.7. IamepeHusa NpoBOASAT Ha OCHOBHbIX MHTEpBanax
BpemeHun (10/12 neprogoB) 6e3 NpoMEXYTKOB Mexay uHTepBanamu. B kadyecTtse
pe3ynbTaToB W3MEPEHWI Ha OCHOBHBLIX WHTEpBanax BPEMEHU [AOMkHblI ObITb

LLeHTpMpOBaHHbIE MHTEPrapMOHUYECKNE NOArpYnnbI fz-sg,h no FOCT 30804.4.7.
O61beanHeHHbIe MHTEPBaribl BPEMEHW MPUMEHSIIOT B COOTBETCTBUM C 4.4 N 4.5.
PesynbtaTtbl M3MEpeHUst WHTEepPrapMOHUYECKUX LIEHTPUPOBAHHbLIX Moarpynn

f;-sg,h Ha nHTepBarne spemenn 10/12 nepnogoB MapKUpYHOT, eCIN B TEYEHNE 3TOro
WHTepBana BpeMEHW NPOUCXOOMUT MPOBan HanpsbKeHUst UNu nepeHanpsbkeHne (Cm.
5.4), vinn npepbiBaHne HanpsxeHust (cM. 5.5).

Knaccbl Su B

MeTodbl M3MEpeHuMs M anroputM OOBbeaVHEHUS pPe3yrnbTaToB  M3MEpPEHUN
ycTaHaBnueaeT usrotosutens CU.

A7 XapakTe pucTMKM npoBana HanpsxeHus
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A.7.1 OcHOBHbIE NOMNOXeHWS

[MpoBanbl HaNPsPKeHWS ABMSHOTCSA pacnpoCTPaHEHHBIMU CODBITUSIMU HapYyLLEHNS
KO. B HopmaTMBHOM 4acTu HacTOSAWEro cTaHgapTa npoBarbl  HanpsbKeHWs
XapakTepu3ylTca OBYMs napameTpamu: MyouHOM W  ANUTENbHOCTbID. 3TU
napameTpbl  MOMy4alOT  WU3MEPEeHMeM  CpedHeKBagpaTUYecKoro  3HadyeHust
HanpsixeHns, 06HOBNAEMOro AN Kaxgoro nonynepuoga.

OpHako npoBarnbl HANPSPKEHUS PEAKO UMEKT MPSMOYTofbHY qopMy, TO eCTb
rnybuHa npoBara 4acTo MEHSIETCH B TeYEeHWe ero AMUTENbHOCTM U OrpaHnyeHue
napamMeTpoB TOMbKO MyOMHOM W ANUTENBHOCTBIO MOXET AaTb HEeAoCTaTO4YHO
06BEKTUBHYIO MHCPOPMaLMIO. Hanpymep, Npu NpoBarne HanpsikeHnst BO BpeMsi nycka
aBuratens unuM BKIIOYEHWWM TpaHcdopmaTopa CyLIeCTBYeT MNNnaBHbIN nepexos
Mexay NpoBarioM HanpPsXeHUst U HopMaribHbIM COCTOSHUEM.

B KOHe4yHOM cueTe Hamborbluee KONMMYECTBO WHGOPMaLMU COOEPKUATCS B
dopmMax curHana, 3aperMcTpypoBaHHbIX BO BpeMs npoBana HanpsbkeHusi. OaHako
Habop XapaKTepucTUK MpoBana HanpsikeHUs SBMAEeTCS NonesHbIM Cnocobom
COKpalleHns obbeMa [AdaHHbIX, WHTeprpeTaumn W Kraccudmkaumm cobblTuiA
HapyLeHus K3.

MHorokpaTHble npoBanbl MOryT MNPOU3OUTW, Hanpumep, MNpu HeyaasLlencs
MOMbITKE NMOBTOPHOIO BKMIOYEHUS] CEKLIMM MOCre KOPOTKOro 3amblikaHns. CobbiTus,
KOTOpble MPOUCXOOAT NPUONM3UTENBHO B OOHO M TO Xe Bpemsd, MOryT ObiTb
NPUHATLI 32 eAUHCTBEHHOE CObbITHE.

MMoaToMy B 3aBUCUMOCTM OT LENM U3MEPEHUs B [OMOMHeHWe K rMmybuHe u
ONMUTENBHOCTU  MpoBasfia  HanpsbkeHnst MOryT  OblTb  pacCMOTPEeHbl  Apyrue
XapaKTepUCTUKMU.

A7.2 BbicTpo OOHOBNAAeMble CpeaHeKBagpaTMyecKkme 3Ha4YeHus

Bo Bpems npoBana HanpskeHUss MOXET ObiTb MOME3HbIM  BbIYUCIATD
ofHOMepUOdHblE CpeaHeKBaapaTUYecKMe 3HayeHusi, ObHOBMsieEMble uYalle, 4YeM
Kaxkgbll nonynepuod (Kak onpeaenieHo B HOPMAaTMBHOM 4acTWM  HAaCTOSILLErO
cTaHgapTta). Hanpumep, MoxeT ObiTb MOME3HbIM OOHOBMATL OOHOMEPUOLHOE
cpegHekBagpaTu4eckoe 3HadeHMe 128 pa3 B TeuyeHue nepuopa. ATOT Noaxon
nosgondetr 6onee TOYHO WAEHTMMUMPOBATbL Hayano W KOHeL npoBana
HanpPsPKEHWs, UCMNOMb3ysi TONMbKO MOPOroBble 3HadveHusi. K HegocTaTkam 3TOro
noaxoga OTHOCATCA yBenuMdeHne obbemMa [faHHbIX U o0paboTkn, a Takke
MCMONb30BaHME CriaXuBatoLEro unbTpa, KOTOPbI MOXET UCKa3UTb pesynbTar.

M3mepeHuss cpegHeKBagpaTUYECKMX 3HAYEHWI HanpshkeHUs  MO3BONSHOT
NPaBWIMbHO OLIEHUTbL MOLLHOCTbL B PE3UCTMBHOW Harpy3ke. OOHaKO 3MEeKTPOHHbIE
YCTPOMCTBA, KaKk MpaBuMo, BOCNPUUMYMBBI HE K CpeaHekBaapaTU4eckomy
3HAYEHUIO HaMpPsKEHWs, @ K NMUKOBOMY 3HAYEHMIO CUrHamna, M HeYyBCTBUTESbHbI K
OPYMM  XapakTepucTukam c¢popmbl curHana. [ns OueHKM BIsHMS npoBana
HanPsPKEHWS HA 3NEKTPOHHbIE YCTPOMCTBA MOMYT ObiTb MOME3Hbl anropuTMbl, He
OCHOBaHHbIE Ha CpeAHeKBagpaTUHECKOM 3HA4YEHUN HANPSHKEHUS.

A7.3 Yron cpaszoBoro caoBura

[na HEKOTOPbIX NPUMEHEHNIN 3NEKTPOOOOPYAOBAHUS BAXKHOW XapakTepUCTUKON
SBNSeTCS yron ¢pasoBoro casura, Npu KOTOPOM HaYyMHAETCs NpoBan HanpsbkeHus.
OTO MMeeT MeCTO, Hanpumep, B Clly4asix CaMOMNpOM3BOSIbHOrO OTMNyCKaHWs
9N1EKTPOMEXAHNYECKMX KOHTAKTOPOB.

HaHHbIn yron ¢ba3oBoro capura MOXeT ObITb OnpeaerneH nyTem 3anucu ydacTka
BOMMHbI 40 M B TeYEHNe NpoBasna HanpsikeHus U NMOMCKOM Ha HEM TOYKMW, B KOTOPOW
dopma BOSfHblI OTKMOHSAETCA OT ugeanbHon, Hanpumep, Ha 10%. 3arem
HeobxoaumMO ABuUratbCA B 0OpaTHOM HamnpaBneHWM K Hadvarny nposarna B MoucKax
TOMKM C MEHbLUMM OTKMOHeHVeM, Hanpumep 5%. 3TOT anroputM OYeHb
YYBCTBUTESIEH W NO3BOSISIET TOYHO OMNPEAENUTbL Hadano npoBarna HanpsbkeHus 6es
NOXHbIX cpabatbiBaHWiA Npu crnabbix KonebaHusx, He OTHOCALMXCS K npoBany
HanpshkeHust.

MoaoOHLIN anropnTM MOXeT ObiTb MCMONb30BaH M OS89 HaxoXOeHusl KoHua
npoBana HanpsbhkeHusa. JOTOT Noaxod MNO3BOMSET paccynTaTb  ASNMTENbHOCTb
npoBana C paspelleHMeEM HaMHOro NyywmM, 4YeM OoauH nepuod. Takxke
COBpeMeHHble MeToAbl 006paboTkMm curHama uWMeT ChoCOBHOCTb  TOYHO
0O HapyxMBaTb Ha4aro npoBara HanpskeHs.



A.7.4 HecnmmeTtpus npm npoBane HanpsxeHUs

[axe o4YeHb KpaTKOBPEMEHHasi HECUMMETPUSI HaNPsHKEHUI MOXET noBpeauTb
Harpysky TpexdiasHoro BbINPAMUTENS WM Bbi3BaTb cpabaTbiBaHWEe TOKOBOW
3aumThl. TpexdhasHble npoBanbl 4acTo ObiBalOT HeCUMMETpPUYHbIMKU. Cnocob
ObiCTpOro OOHOBNEHWA CpeaHeKBaApaTUYHbLIX 3HAYEHUW, OnMucaHHbIn B A.7.2,
noneseH npu BblMUCINEHUN Tpexda3HOW HECUMMETPUM BO Bpems nposana.
HecrmmeTpusa 4acTo M3MeHSIeETCA BO Bpems npoBara, No3TOMy OHa MOXET ObiTb
npegcTaerieHa B rpadmyeckon opme mnm MoxeT ObiTb ykasaHO MakCcumarbHoe
3Ha4YeHne HECUMMETPUN.

MoxeT  ObiITb  MNOME3HbIM  MpoaHarmM3vpoBaTb  OTAEMbHO  HYMEBYHO
nocnegoBaTenbHOCTb, O0OpaTHyl0 MNocrnefoBaTeflbHOCTb U MOSIOKUTENBHYHO
nocrneaoBaTenbHOCTb OCHOBHOWM 4acToTbl BO BpeMsi HECUMMETPUYHOrO npoBana
HanpskeHUsi. ATOT MOAXOA AaeT MHAopPMauuo O TOM, KaK NpoBar HanpsiKeHWusi
pacnpoCTpaHsIeTCA B 3NEKTPUHECKON CETU U MOXET ObITb MONe3eH Anst NOHMMaHus!
OO HOBPEMEHHbIX MPOBAsIOB 1 BbIOPOCOB B Pa3fnYHbIX drasax.

A7.5 Yron ¢paszoBoro casura Bo BpeMsl npoBarna HanpsxxeHus

B HeKkOTOpbIX CUTyauusix, Hanpumep B TPexdasHbiX BbINPSIMUTENSX, Yron
¢a3oBOro casura npv npoBarne HanpsXeHus MOXeT MMETb BadKHOE 3HaYeHMe.
Takon yron ¢asoBoOro casura MOXeT ObiTb WU3MEpPeH, Hamnpumep, C MOMOLLBH
auckpeTHoro npeobpasoBaHuss dypbe, NPUMEHEHHOIO K Mepuoay HanpsikeHus 0o
Hayana nposana, 1 K cregytoLlemMy nepvoay HanpsbkeHus nocre Hadarna nposarna.
Ecrm Tako nogxon NMpUMMEHWMTb KO BCEMY MpoBany, MOXeT ObiTb paccyuTaH
MakcuUMarbHbIv yron )a3oBoro casura BO BpeMsi nposarna.

3HaHve yrma (ha3oBOro caBura B KOHLE MnpoBana HanpsKeHUs Takke MOXeT
ObITb None3HbiM. B HEKOTOPbLIX CUTyaumMsax, HAaNpMMep Npyv aHammse cTabunbHOCTU
¢a30BOM aBTOMOACTPOMKM 4acToTbl, MOXeT ObITb MNOMNE3HbIM BbIYUCIUTb

MaKkCcuUMaribHOe 3Ha4YeHne U3MeHeHus yrna ¢as3oBoro casura &9/ ¢f BO Bpemsi
npoBarna HanpsbkeHusi. BblumcneHve yrnma ¢asoBoOro casura BO BpeMsi npoBarna
HanpsXeHNst MOXET ObITb 00 beQMHEHO C BbIYMCIIEHNEM HECUMMETPUM HANPSXKEHNIA
npw NpoBarie HanpsbKeHWs NyTEM BblYUCTIEHNS aMNUTYabl U yria ¢hasoBoro casura
COCTaB/SAOLMX HYNEBOW MocrenoBaTenbHOCTHN, 06paTHOM NocrnegoBaTeNbHOCTU U
NPsIMOI NOCIeA0BaTENBHOCTU HAMNPSKEHUIA BO BPEMS HECUMMETPUYHOIO NpoBara.

A7.6 Hepocralowee HanpsixeHue

[laHHas xapakTepucTHKa NpoBarna HanpstkeHNst MOXET ObITb paccyuTaHa nyTem
BblYMTaHNS POPMbl BOSIHbI MpoBana HanpshkeHusa U3 naeanbHon diopMbl BOMHbI C
aMnnnTyaon, ason 1 4acToTOM, OCHOBAaHHBLIX Ha OaHHbIX nepen npoeanomM. Jta
XapakTepucTMka MOXeT ObiTb Mofie3Ha, 4ToObl MNpoaHanManpoBaTb BIUSIHWE
npoBara, HanpMMep, Ha AMHaMUYEeCKNE CTabUNM3aTopbl HAMPSHKEHUSI.

A7.7 UckaxxeHne BO BpeMs NpoBarna HanpsxeHuUs

HanpskeHne BO BpeMsi MpoBana 4acTO MCKaXKeHO, U UCKaXeHUst MoryT ObiTb
BaXHbl ANS MOHMMaHWS BO3AEWCTBUSA MpoBana HanpskeHuss Ha SMeKTPOHHbIE
YyCTPONCTBaA. [Nsi onncaHns CKaxeH1s BO Bpemsi MpoBasa MOXeT ObiTb MPUMEHEH
TpaguUMOHHBIA MeToq pacdeTa KoaddumuMeHTa MCKaXeHuUsi CUHycouaanbHOCTU
KPVBOW HanpsbKeHWs,, HO NpU 3TOM WCKaXeHHOe HarnpshkeHue CpaBHMBAKOT C
HanpshkeHMemMm OCHOBHOW 4acTOTbl, KOTOpoe, MO onpegeneHuo, 6bICTpo
n3MeHsaeTCs BO BpeMs nposana. o aTor npuymHe MoxeT ObiTb Gonee nonesHbIM
OUeHVBaTb MWCKaXeHMe BO BpemMsi MpoBana MpocTo cpeaHekBagpaTUdHbIMU
3Ha4YeHMAMU HEOCHOBHBIX cocTaBnsoowmx. [NMpUCYTCTBME YETHLIX rapMOHMK BO
BpeMsi U Mocie npoBasa MOXeT yKasblBaTb Ha HacblLLEHWe TpaHcdopmaropa.

A.7.8 [lpyrue xapakTte puctmku

MpuBeOeHHbIN NepeveHb XapakTepUCTUK MPOBaroB HanpsKeHUsl He ABNSETCH
ncyepnbiBaloWLMM. [pyrne XapakTepucTUKW, He YKasaHHble 34eCb, MOryT ObITb
TaKke NonesHbIMW ANs aHanuM3a BAMSHUS NPOBarioB HanpshkeHUs Ha pasfnnyHble
TUMbl Harpy3oK, YNpaBnsioWMX M KOPPEKTUPYIOLMX YCTPONCTB. [OMnornHuUTENbHbIE
cBefeHus npuseaeHsbl B [6] u [16].

NMpunoxeHue B (cnpaBo4yHoe). U3amepeHusn



nokasaTtesieM KauyecTBa 3JIEKTPUYECKOWN IHepruu
- PYKOBOACTBO NO NPOBeAeHUI0

Mpunoxenve B
(cnpaBo4Hoe)

B.1 U3mepeHus nokasatenen K3 npu BbINONHEHUU YCNOBUIA 4OrOBOPOB

B.1.1 BBegeHune

MpuBeneHHble B HacToAWEM Moppasgerne MaTtepuanbl NPeacTaBnsaloT cobon
pekoMeHgaumMmM no usMepeHusaM nokasatenen KO npu BbINOMHEHUWM YCrOBUIA
[OroBopoB. B HUX n3noxeHbl diakTopbl, KOTOpblE CNEAyeT y4uTbiBaTb CTOPOHAM
[,0roBOPHbIX OTHOLLEHNIA.

Mpumeyanne - B HacToswem pasgene obcyxaalTcd cnocobbl OLEHKM
nokasatenen KO, OTHOCALLMXCS K HANPsBKEHUIO.

Mpn BKMoyeHMs BoOMpocoB obecrneveHns KO B TekcT poroBopa cregyet
yuuTbIBaTb pekomeHaauun, npuseneHHole B B.1.2. Npu npoBegeHnn mMsmepeHun
nokasatenen KO B Lenax NpoBepkM COOTBETCTBUSI YCIIOBUSAM AOroBopa cregyer
Yy4MTbIBaTb PEKOMEHOaumm, NnpuBeaeHHble B B.1.3.



B.1.2 Obwwee paccmoTpeHue

Ycnoeusa goroBopa, oTHocsimecst kK KO, OomkHbl ObiTb BbINOMHUMbI OAHOM
CTOPOHOW W nMpuemnembl And gpyrod. B kayecTBe oOTnNpaBHOWM TOYKM nNpuU
ycTaHoBneHun BornpocoB KO B pgoroBope AomkeH OblTb YykadaH CTaHAapT,
ycTaHasmuBatowmn Hopmbl KO (cm. TOCT 13109). CnenyeT yuutbiBaTb CBEAEHUS
06 ox¥mpaembix U PaKTUYECKUX 3HAYEHUsIX nokasatenen KO B anekTpu4eckmnx
ceTsx, NpuBeaeHHble B cTaHaaptax MOK, Hanpumep [17]-[21].

Ona  Toro u4tobbl pesynbTatbl  U3MepeHun nokasatenen KO  Obinm
npeacTaBuUTENbHBIMU  NPUM HOPMasbHbIX  YCroBUSIX  paboTbl  CUCTEMbI
9NEKTPOCHabXeHUs1, cnegyeT Npu aHanu3e pesynsTaTtoB U3MEPEHUIN HE MPUHUMATb
BO BHMMaHWe (HO He UCKMoYaTb MOSHOCTbLIO) AaHHbIe, NOMyYeHHble B MHTepBansbl
BpPEMEHM, KOr4a NMTalLLas CeTb SBMsANacb 06 bEKTOM BO34ENCTBUIA, BbI3BaHHbIX:

- UCKJMOUUTENBHBIMU NMOTOAHLIMU YCITOBUSIMU;

- BMUSIHNEM TPETbEN CTOPOHbI;

- AeCTBMAMN OpraHoB BNacTy;

- MPOMBILUMEHHBIMW Harpy3kamu,

- obcToATensCcTBaMN HENPEOAONMMMON CUNbI;

- HEXBaTKOW MOLLHOCTH.

[loroBop [omKkeH ycTaHaenuMeaTtb, criegyeT I Mpu OLEeHKe COOTBETCTBUS
pes3ynbTatoB U3MepeHun TpeboBaHUsIM [OroBOpa WUCKMoYaTh  pes3ynbraThbl
N3MepeHUn, MapKMpOBaHHbIE, KaK yKa3aHo B HOPMAaTMBHOM YacTu cTaHaapTta (Cm.
4.7). Ecnm mapkmpoBaHHble [OaHHble WCKMYalT, TO pe3ynbTaTbl M3MepeHuin
Kaxgoro nokasatensa KO OyayT, Kak npaBuro, B3auMHO He3aBWCUMbIMW, U
3Ha4YeHMe KaKOoro nokasartens MOXHO OydeT HenocpeacTBEHHO CPaBHUTH CO
3Ha4YeHneM, YCTaHOBMEeHHbIM B goroBope. Ecnm mapkupoBaHHble [aHHble He
UCKIOYaloT, TO pe3yrnbTaTbl M3MepeHun ByayT, Kak npaBumno, B GOnbLLen cTeneHn
XapakTepu3oBaTb HenocpeacTBeHHoe BrmsHe KO Ha  dyHKLMOHMpOBaHWE
BOCMPUMMYUBBLIX Harpy3ok, HO npu 9ToM Oyaer 6Gonee CrnoxHO WM Aaxe
HEBO3MOXHO CPaBHUTb pe3yrnbTaTbl U3MEPEHUI C NOObIM AOrOBOPHbLIM 3HAYEHNEM.

MpumeyaHne - MapkmpoBaHue pesynbTaToB U3MEPEHWU yKasblBaeT Ha TO, YTO
n3MepeHus Mormn 6bITb NOABEPXEHbI BMUSHUIO NOMEX, M YTO OfHa MoMexa Morna
CcTaTb NPUYMHON M3MEHEHUSA HECKOSbKNX Nokasartenen K3.

Ecnm npoBegeHve nsmeperunn nokasarenen KO cumtaetcs HeobxogmuMbiM Ans
OLEHKM COOTBETCTBUS 3NEKTPOCHAOXEHUs1 YCroBMAM [0roBopa, TO Ha CTOPOHY
[oroBopa, KoTopasi CHUTaeT U3MepeHns HeobxoaMMbIMK, AOMMKHA BbITb BO3MNOXeHa
OTBETCTBEHHOCTbL 3a WX opraHusauuio (ecnM He NpPOBOAUTCH HenpepbiBHbLIN
MoOHUTOpUHr K3). OpgHako 3TO He [OfMKHO NpensaTcTBOBaTb TOMY, 4YTOObI B
porosope 6bina cneumansHO onpefeneHa CTOpPOHa, NPOBOASALAd WU3MEpPEHUS.
MoryT Takxe noTpeboBaTbCHA KOHCYNbTaL MU C TPETbEN CTOPOHOMN.

B poroBope crepgyeT ykasaTb, Kakve (MHaHCOBble 3aTpaThl, CBSA3a@HHbIE C
npoBeLEeHNEM W3MEPEHWUA, [OMKHbI HECTU CTOpPOHblI [foroBopa. PuHaHcoBble
3aTpaTbl MOMyT 3aBUCETb OT pPe3yrbTaToB U3MEPEHNIA.

YcnoBua pgoroBopa [OOMMkHbI YCTaHaBnMBaTb CPOKW AOEWCTBUS [0roBopa,
WHTEpBan BPEMEHU Uu3MepeHun, nokasatenu K3, nognexawme uamepeHusMm, u
mecta pasmelleHna CW. Tpu BbIGOpe WHTEpPBaANoB BpEMEHW W3MEPEHUA W
HOMeHKNaTypbl nokasatenen KO cm. B kavecTBe npumepa B.1.3 HacTtoswero
cTaHpapra.

Cnocob nogknioyeHna CU (Hanpumep, "dasa - HenTpans" unn "dasa - asa")
[JOIDKeH COOTBETCTBOBaTb BUAY 3MeKTpU4ecKon ceTn unm 6uiTb BeIbpaH Ha ocHoBe
COrNacoBaHHOIO peLLeHNst CTOPOH, YTO OMMKHO ObITh YKa3aHo B AOroBOpe.

B pnoroBope crnenyeTt ykasaTb MPUMEHSIEMblE METOAbl U3MEPEHUNA U 3HAYEHMSA
HeonpeaeneHHoOCTU U3MEepPEeHU, KakK YCTaHOBMEHO B HOPMAaTMBHOM 4acTwu
HacTosLLero cTaHaapTa.

B poroBope criegyer ycTaHOBUTH METOA OMpedeneHus KOMMeHcauun npu
HapyLLeH11 OAHON U3 CTOPOH YCIOBUIA L OroBopa.

[oroBop MoXeT coaepxaTb MOMOXEHUS O MNopsiAKe paspeLleHnst Chnopos,
CBA3aHHbIX C OLEHKOM pe3yrnbTaToB U3MEPEHWUNA.

[oroBop MOXeT cogepxaTb UHGOPMaLMio O nopsake AOCTyNa K AaHHbIM U KX
KOHMAEHUMANLHOCTN, Tak Kak CTOpPOHa, aHanusupylowas [JaHHble W
OLleHMBaIOLLIAs COOTBETCTBME LOrOBOPY, MOXET He ObiTb CTOPOHOWM, NMpoBOAdALLEN
n3mepeHus nokasarenen K3.
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B.1.3 CneunanbHble BONpOCHI

B.1.3.1 O6wue nonoxeHus

KauecTBO 9NneKTpUYECKOW 3JHEpPrM OLEHMBAKT CpPaBHEHWEM pe3yrbTaToB
namepeHun nokasatenen K3 c Hopmamu K3 (QOroBOPHLIMU  3HAYEHUSIMK),
yKasaHHbIMY B goroBope. Hopmbl KO B HacTosiLeM CTaHgapTe He YCTaHOBIEHbI.

B oTHOLeHMM Kaxgoro u3 nokasatenen KO B 4oroBop MoryT ObiTb BKIHOYEHbI
criegyloume CBEOEHUSA: [OroBOpPHOE  3HadeHMe  (3HayveHust) nokasarerns,
NpPOOOSTKATENBHOCTb BPEMEHN U3MEPEHWUIA, ATIMTENBHOCTL BPEMEHHbIX MHTEPBArIoB
npu oueHKe 3HaveHun nokasartenen KO, BO3MOXHble cneuuvarnbHble npouenypsbl,
OTHOCSALLUMECS K MPUMEHEHNIO MAPKUPOBAHHbIX PE3YrbTaToOB U3MEPEHUIA.

3HaueHns MHormx nokasatenen K3 (OTHOCALLMXCA K HAaMPs»KeHWO, rapMOHUKamMm,
nose duwmkepa) MOryT ObiTb pasHbiIMM B OyOHMYHbIE W BbIXOOHbIE OHW.
MpoaomKNUTENBHOCTL U3MEPEHUA AN OLEHKM STUX MoKaslaTenel OorpkHa ObiTb
MUHUMYM OAHa Hedens (UnM HECKOMNbKO Heaenb).

B.1.3.2 YacToTa

MpoOomUTENBHOCTL  U3MEPEHUI:  MWHMMAsbHBLIM  MHTepBan  BpeMeHu
N3MEPEHUN ANsI OLEHKN - OOHA Heaerns.

MeToabl OLIEHKM OCHOBaHbl Ha UCMNONMb30OBaHWMM 3HA4YeHun YacTtoTbl Ha 10-
CEKYHOHbIX MHTEpBarax BpeMeHN N3MEPEHNS.

MpegnaratoTcs cnegyowme MeToabl OLLEHKM:

- pacyeT yMcna UM NPOLLEHTHOW AOMMN 3HAa4YEHUA YacTOTbl B TeYEeHNe BPeEMEH
M3MEPEHWU, KOTOPble BbLIXOASAT 38 BEPXHUN UMM HWKHUA NpeaenbHble 3HaYeHUs,
YCTaHOBMEHHbIE B JOrOBOPE;

- CpaBHEHWE 3HAYEHMIN YacTOTbl, B MaKCUMarnbHOW CTEMNEHN OTKITOHSAOLLMXCS OT
HOMMWHAIbHOMO 3HA4YEeHWUsl, C BEPXHUM W/MIMN HWXHUM NPEeAErbHbIMA 3HAYEHMSMN,
YCTaAHOBIEHHBbIMW B 4OrOBOpPE (MPOOOITKATENBHOCTL M3MEPEHWI B JAHHOM Cryvae
MOXET OTNINYATBLCSA OT YKa3aHHOIO BbiLIE MUHMMASIbHOTO 3HAYEHUS);

- CpaBHEHMEe 3Ha4YeHWI 4YacToThbl (B repuax), onpeaerieHHbIX C BEPOSTHOCTLIO
95% (MM ¢ MHOWM BEPOATHOCTLIO) 3@ OAMH MIM HECKOSbKO HEAENbHbIX MHTEPBASIOB
BPEMEHN W3MEPEHUA C BEPXHUM W/WMM HWKHUM MpederibHbIMU - 3HaYEHUSMN,
YCTaHOBMEHHbLIMW B JOrOBOPE;

- pacyeT Yucna nocregoBaTenbHbIX 3HAYEHWIA YacToThbl, KOTOPble BbIXOAAT 3a
BEPXHUIN U/WIN HWXKHWIA NpedenbHble 3HAa4YEeHNSs, YCTaHOBIEHHbIE B 4OrOBOPE;

- CpaBHEHME BENWYUH, MOMydYEHHbIX YCPEOAHEHMEM 3HAYEHUA YacToThl,
OTKJIOHSIIOLLMXCA OT HOMMHAIBbHOIO 3HAYEHMs, HA UHTepBasie BPEMEHN U3MEPEHWN,
C NpeaernbHbLIMU 3HAYEHNUAMW, YCTaHOBIIEHHLIMU B [JOrOBOPE.

MoryT ObITb NPUMEHEHbI ApyrMe MeToAdbl OL,EHKWU, COrnacoBaHHblE CTOPOHaMM
Jorosopa.



B.1.3.3 3HauyeHuve HanpsxeHns

MpooormKNTENBHOCTL  U3MEPEHUA:  MUHMMArmbHBLIM  UHTEpPBan  BPEMEHMU
N3MepEeHUN 411 OLLEHKN - Of4Ha Heaens.

MeTofbl OLEHKM OCHOBaHbl Ha MCMOMb30BaHUM 3HAYEHU HanpsbkeHns Ha 10-
MWHYTHBIX MHTEpPBAarax BpEMEHN U3MEPEHNIA.

MpegnaratoTcs cregytoLlme MeTOAbl OLLEHKM:

- pacyeT uucna unM MNpPOLLEeHTHOW [AO0MN 3HAYEHU HanpsKeHWs B TedeHue
BPEMEHM WM3MEPEHUN, KOTOPbIE BbIXOOAT 32 BEPXHWA UMW HWXHUA NpeaerbHble
3HaYeHsl, yCTaHOBMEHHbIE B AOMOBOPE;

- CpaBHEHWE  3HAYEHWIN  HanpsbkeHWsi, B MakCMManbHOW  CTeneHu
OTKIOHSIIOWMXCA OT HOMWHANbHOMO 3Ha4YeHWsl, C BEPXHUM WUNM  HDKHUM
npegenbHbIMKU 3HAa4YEHNSIMW, YCTaAHOBMEHHLIMW B A0roBope (MpOAOIMKUTENbHOCTb
M3MEPEHUN B [JaHHOM Crlydae MOXeT OT/M4aTbCs OT YKa3aHHOro Bbllle
MWHMUMAarbHOro 3Ha4YeHus);

- CpaBHEHWE 3HA4YeHW HanpskeHnss (B BOSbTax), OMNpPeneneHHbIX C
BeposATHOCTbIO 95% (MM C VHOM BEPOSITHOCTLIO) 3@ OAWH WM HECKOMbKO
HegenbHbIX WHTEPBANoOB BPEMEHW W3MEPEHUA C  BEPXHUM  W/WMM  HUKHUM
npeaenbHbIMU 3HAYEHUSIMU, YCTAHOBIIEHHBIMY B JOTOBOPE;

- pacyeT yucrna nocriefoBaTenbHbIX 3HAYEHUNA HANPSXKEHUS], KOTOPbIE BbIXOAAT
32 BEPXHUMA /UMM HVXKHWI NpeAenbHble 3HAYeHWs, YCTaHOBIEHHbIE B LOrOBOPE.

MoryT 6bITb NPUMEHEHbI ApyrMe MeTOoAbl OLEHKW, CornacoBaHHble CTOPOHaMU
Jorosopa.

B.1.3.4 Jo3a cnmkepa

MpoaomUTENBHOCTL  U3MEPEHWIA:  MWHMMAIbHbLI  MHTEpBan  BPEMEHMU
N3MepEHU 451 OLLEHKN - OfHa Hegens.

MeTogbl OLEHKM OCHOBaHbl Ha MCMNOMb30BaHUN 3HAYEHUN KPaTKOBPEMEHHON

aosbl drivikepa By (10-MUHYTHBIA MHTEpBan BPEMEHU M3MEPeHUin) 1 AnUTerbHOM

[A03bl rmvkepa 5 (MHTepBarn BpeMeHu n3aMepeHus 2 4).

MpennaratoTcsa crieayowme MeTOAbl OLLEHKMU:

- pacyeT 4yucra Unn NpPOLEHTHOW OOMNM 3Ha4YeHW Oo3bl drvkepa B TeveHue
BPEMEHM  W3MEPEHWUA, KOTOPble BLIXOOAAT 3@ MNpefenbHble  3HAYeHus,
YCTaHOBMEHHbIE B JOrOBOPE;

- CpaBHEHMWe 3HaYeHun £y , onpeaeneHHbIX ¢ BEPOATHOCTbIO 99% (MM ¢ MHOM

BEPOSATHOCTbLIO), UMK 3HAYEHU F;, onpedenieHHbIX C BeposATHOCTbI0 95% (umm ¢
WHOW BEPOSITHOCTbIO), 3a OAMH WM HECKOSbKO HeAerbHbIX UHTEPBASIOB BPEMEHM
N3MepEHUIA C NpeaerbHbIMU 3HaYEeHUSIMI, YCTaHOBIIEHHLIMM B JOTOBOPE.

MoryT GbITb NPUMEHEHBI ApYyrMe METOAbl OLEHKWU, COrnacoBaHHble CTOPOHaMM
Joroeopa.



B.1.3.5 NpoBarnb! HanpsxeH1s 1 nepeHanpsxeHns

MpooormKNTENBHOCTL  U3MEPEHUA:  MUHMMArmbHBLIM  UHTEpPBan  BPEMEHMU
N3MEepPEHUN 11 OLLEHKN - OO4VWH rog.

MeToabl OLLEHKN OCHOBaHbl Ha YCTaHOBMEHWM CTOPOHaMWM A0roBopa 3Ha4YeHus

BXOAHOrO HanpsikeHUst & gy, .
MpumeyaHne - [na abOHEHTOB HM3KOBOSIbTHLIX CUCTEM 3MEKTPOCHAbKeHWUs

BXogHoe HanpsbkeHue LMz, OGbIMHO PaBHO HOMUHASNBHOMY HaMPSHKEHUIO CUCTEMbI.
[ns aGOHEHTOB CUCTEM 3NIEKTPOCHAGXEHUS CPedHEro U BbICOKOMO HarpsiKeHUs!

BXOZIHOE HanpsikeHue Lz, MOXeT OTMMYaTbCsi OT HOMUHAMBHOTO HAMPSHKEHWS.

CTOpOHbI 4OroBOpa AOMKHBI COrnacoBaTth:

- NOPOroBble 3HAYEHUA NpoBasia HaNPSKeHUSA N NepeHanpPsKeHNs;

- MeToabl 00beaNHEHMS Pe3ynbTaToB M3MEPEHWI MO BPEMEHU;

- MeToabl 0ObeauHEHVA pes3yrnbTaTOB W3MEPEHUss B Pas3fnyHbIX MecTax
ycTaHoBkn CU, ecnn namepeHue npoBogsT 6onee 4em B OAHOM MECTE;

- codepXaHve npPOTOKOSIOB MCMbITaHUW, HanpuMmep, B 4acTu Tabnuy
OCTaATOYHOrO  HanpskeHUs N OSMTENbHOCTM  MPOBAsrioB  HanpsbhkKeHus U
nepeHanpsi>keHui;

- opyrve TpeboBaHUs, OTHOCSLMECS K MEeToAam OLEeHKW, NpencTaBnsitome
WHTEpEC.

B.1.3.6 NpepbiBaHMA HanpsbkeHUs

MpooormUTENbHOCTL  M3MEPEHUI:  MUHUMMArmbHbLI  UMHTEpBan  BpeMeHU
N3MepeHUn Ans OLEHKW - OA4MWH rof.

MeToadbl OUEHKW: CTOPOHbl [JOroBopa [AOMkHbl COrfiacoBaTb 3Ha4YeHue
ONMUTENbHOCTKY,  onpefdensiowen  rpaHudy  Mexay  "KpaTKoBpeMeHHbIMU" U1
"OrmTensHbIMK" NpepbiBaHUAMN HanpsbkeHus. [NpegnaraeTcss NnpoBogvTb pacyeT
yucna "KpaTKOBPEMEHHbIX" npepbiBaHUN HanpsHKeHNs! n NOMnHON
NPOAOIPKUTENBHOCTN  "OrMTENbHLIX"  NPEepbIBAHUA  HaMNpPsKeHUs B TeyeHue
WHTepBana BpeMeHu namepeHus. MoryT 6bITb NpUMEHeEHbI Apyre MeTOAb! OLLEHKN,
corrnacosaHHble CTOpoOHaMu 4oroBopa.

MpepbiBaHMSA HaNpPsbkeHWs,, O KOTOpbIX aboHeHTa MHOPMUPYIOT 3apaHee
(Hanpumep, He MeHee 4YeM 3a 24 4), MOrYT paccMaTpuBaTbCs Kak MNriaHoBble
OTKIOYEHUSI U HE NPUHUMATLCS B pacyerT.

B.1.3.7 HecummeTpus HanpsikeHWi

MpooormUTENBHOCTL  M3MEPEHUI: MUHUMArbHBLI ~ WMHTEpBan  BpPeMEHU
N3MepeHUn Ans OLeHKW - ogHa Heaens.

MeTodbl OLEHKM OCHOBaHbl Ha WCMOMbL30BAHUN 3HAYEHUN HECUMMETPUU
HanpsPKeHWIA Ha MHTepBanax BpeMeHn namepeHnsa 10 MyUH nmmm 2 u.

MpennaratoTcsa criegyowme MeToAbl OLEHKM AN KaXaoro U3 ABYX 3Ha4YeHWIA:

- pacyeT uucria UnM MpoLEeHTHOM AO0MM 3HAYEeHWN HECUMMETPUM B TedeHue
BPEMEHN  WM3MEPEHWU, KOTOpble  BbLIXOOAAT 3@ MNpefenibHble  3HaYeHus,
YCTaHOBIEHHbIE B I0fOBOPE;

- CpaBHEHVMEe 3HayYeHuhn HecMMMEeTpuUKW, B  MaKCUMarnbHOW  CTeneHu
OTKIIOHSIIOLLMXCA OT HOMMHArbHOrO 3Ha4yeHus, C NpeferbHbIMA  3Ha4YEeHNaIMU,
YCTAHOBMEHHbIMW B JOrOBOpe (MPOAOIMKATENBHOCTE M3MEPEHWI B JAHHOM Cryvae
MOXET OTNMYaTbCH OT YKa3aHHOro Bbllle MUHUMAarbHOIO 3Ha4eHus 1 6bITb paBHOW,
Hanpumep, ogHOMY roay);

- CpaBHEHME 3HAYEeHUN HECUMMETpPUM (B MPOLEHTax), OMpedeneHHbIX C
BeposTHOCTbI0 95% (MM C MHOM BEPOSITHOCTBLIO) 3a OAWH UMM HECKOMbKO
HederbHbIX WHTEpBanoB BpeMEHW UW3MEPEHUn C npegenbHbIMU  3HAYEeHUAMN,
YCTaHOBMEHHbIMW B JOrOBOpE.

MoryT 6bITb NPUMEHEHBI ApyrMe MEeTOAbl OLEHKW, COrnacoBaHHble CTOPOHaMU
Jorosopa.



B.1.3.8 MapMoHUKM HanpsbkeHns

MpooormKNTENBHOCTL  U3MEPEHUA:  MUHMMArmbHBLIM  UHTEpPBan  BPEMEHMU
N3MepeHU 418 OLLEHKM - O4Ha Heaens npu UCMosib30BaHWN 3HAYEHWI, NOMYyYEeHHbIX
Ha 10-MWHYTHBIX WHTepBanax BpemMeHu. Kpome TOro, exefHeBHas oOLeHKa, Mo
KpavHen mMepe, B TeYeHWe OOHOW Hedenu npu  UCMOoSb30BaHWM  3HAYEHWUN,
nony4yeHHbIX Ha nHTepBanax Bpemenn 3 ¢ (150/180 neprnonos).

MeTodbl OLEHKM OCHOBaHbl Ha WCMOMb30BaHWM 3HAYEHWN Ha WHTepBanax
BpemeHn 3 ¢ (150/180 nepmogos) n/mmm 10 MuH.

[oroBopHble 3HayeHust (Hopmbl K3Q) mMoryt ObiTb B COOTBETCTBUM C
cornalleHmeM Mexay CTOPOHaMM YCTaHOBMEHbl ANS OTAENbHbIX FAPMOHWK, AnA
rpynn rapMOHWK B KOHKPETHOWN MOroce 4acToT Unu ApYriX rpynm, Hanpumep YeTHbIX
N HEYETHbIX FaPMOHUK.

MpepnaratoTcsa criegyowme MeToabl OLEHKM A4S NMoObIX 3HAYEHWN:

- pacyeT uucrna WM MNPOLEHTHOM [0MM 3Ha4YeHu B TeveHne BpeMeHu
U3MepeHUn, KOTOopble BbIXOAAT 3a npefdernbHble 3HaYeHWs, YCTaHOBMEHHble B
[0roBOpE;

- CpaBHEHWE MaKCUMamnbHbIX 3HAYEeHWN C npedernbHbIMU  3HAYEHUAMN,
YCTaHOBMEHHbIMWU B A0roBope (MPoAoImKATENBHOCTE M3MEPEHUI B JaHHOM Cryvae
MOXeT OTNMYaTbCS OT YKA3aHHOIO BbILLE MUHUMAITbHOTO 3Ha4YeHNs U BbiTb PaBHOW,
Hanpumep, 0gHOMY roay);

- CpaBHeHVe 3HayeHun (B MpoLieHTax), U3MEepPEeHHbIX Ha UHTepBanax BpeMeHu
10 MuH, onpeaeneHHbIX ¢ BEPOATHOCTLI0 95% (Mn ¢ MHOW BEPOATHOCTBLIO) 3a OAWH
WM HECKONbKO HeAerbHbIX WHTEPBANoOB BPEMEHU M3MEPEHWIA W/ 3HAYEHUN
M3MEPEHHbIX Ha WHTepBanax BpemMeHn 150/180 nepunopoB, ONpPedeneHHbIX C
BeposiTHOCTbl0 95% (MM € MHOM BEPOSITHOCTBLIO) 3a Kaxdble CYTKW, C
npegensHbIMU 3HaYEeHNSIMU, YCTaHOBEHHLIMU B OMOBOpE.

MoryT 6bITb MPUMEHEHBI ApYyrMe METOAbl OLEHKM, COrnacoBaHHbIe CTOPOHaMU
Jorosopa.

B.1.3.9 NHTeprapmMoHWKN HanpshXeHus

MpooomMUTENBHOCTL  M3MEPEHWI:  MUHMMArbHbLI ~ MHTEpBan  BPEMEHU
U3MepeHun AOns OUeHKM - ofHa Hejens npyv  MUCNOMb30BaHWM  3HAYEHUN,
n3mMepeHHbiX Ha 10-MMHYTHBLIX MHTEpBanax BpemeHu. Kpome Toro, exeaHeBHasi
OLeHKa, MO KpamHerh Mepe, B TedeHne OAHON Henenu npu MCnofib30BaHUK
3Ha4YeHWn, M3MepEHHbIX Ha MHTepBarnax BpemeHun 3 ¢ (150/180 neproaos).

MeTodbl OLEHKM OCHOBaHbl Ha WCMOMb30BaHWM 3HAYEHWM Ha WHTepBanax
BpemeHu 3 ¢ (150/180 nepuogos) n/vnm 10 MuH.

[loroBopHble 3HaveHus (Hopmbl K3) mMoryT OblTb B COOTBETCTBUMU C
cornalleHMeM Mexay CTOpOHamMM YCTaHOBMEHbl Ans rpynn  MHTeprapMoOHUK
rapMOHUK B KOHKPETHOM MOSioce YacToT unn Apyrix rpynn.

MpepnaratoTcsa crieayowme MeToabl OLEHKM A NMoObIX 3HAYEHWN:

- pacyeT uucrna WU MNPOLEHTHOM [0MM 3Ha4YeHu B TeveHne BpeMeHu
U3MepeHUn, KOTOopble BbIXOAAT 3a npefdernbHble 3HaYeHWs, YCTaHOBMEHHble B
[0roBoOpeE;

- CpaBHEHME MaKCUMamnbHbIX 3HAYEHWN C npedenbHbIMU  3HAYEHUAMN,
YCTaHOBMEHHbIMWU B J0roBope (MPoAoImKATENBHOCTL M3MEPEHUI B JaHHOM Cryvae
MOXeT OTIMYaTbCS OT YKA3aHHOIO BbILLE MUHUMAITbHOTO 3Ha4YeHNs U BbiTb paBHOW,
Hanpumep, 0aHOMY roay);

- CpaBHeHVe 3HayeHun (B MpoLieHTax), U3MEepPeHHbIX Ha UHTepBanax BpeMeHu
10 MuH, onpeaeneHHbIX ¢ BEPOATHOCTLI0 95% (Mn ¢ MHOW BEPOATHOCTLIO) 3a OAWH
WM HECKONbKO HeAerbHbIX WHTEPBANoOB BPEMEHU M3MEPEHWI W/ 3HAYEHUN
M3MepeHHbIX Ha WHTepBanax BpemeHn 150/180 nepuoagoB, onpeaeneHHbIX C
BeposiTHOCTbl0 95% (MM € MHOM BEPOSITHOCTBLIO) 3a Kaxdble CYTKW, C
npegensHbIMU 3HaYEHNSIMU, YCTaHOBMEHHLIMU B OMOBOpE.

MoryT 6bITb NMPUMEHEHBI ApyrMe METOAbl OLEHKW, COrnacoBaHHbIe CTOPOHaMU
Jorosopa.



B.1.3.10 HanpspkeHns curHanoB B 3MEeKTPUYECKUX CETAX

MpooormKNTENBHOCTL  U3MEPEHUA:  MUHMMArmbHBLIM  UHTEpPBan  BPEMEHMU
N3MepEeHUN 411 OLLEHKN - Of4Ha Heaens.

MpepnaratoTcsa crneayowme MeToabl OLEHKM AN MoBbIX 3HAYEHWN:

- pacyeT uucna WM MPOLEHTHOM [OMM 3HA4YeHUW B TeYEeHWe BpEMEHU
U3MEpEHU, KOTOpble BbIXOAAT 3a npefderbHble 3HAYeHWsl, YCTaHOBMEHHbIE B
[ OroBOpE;

- CpaBHEHWE MaKCUMasbHbIX 3Ha4YeHWn C npedenbHbIMU - 3HAYEHUSMU,
YCTaHOBMNEHHbIMU B 40roBope (MPOAOIKATENBHOCTb M3MEPEHWI B JAaHHOM Cryyae
MOXET OTNMYaTbhCH OT YKa3aHHOro Bbille MUHMMArbHOMO 3HaYeHWs U GbITb paBHOW,
Hanpvmep, o4HON Hefene).

B.2 MpoBeaeHMe ctTatTMCTMYECKNX HAabnoaeHUn

B.2.1 O6Lume nonoxeHus

B HacTosileM noppasgene npuBedeHbl pPekoMeHaauuu Mo opraHuMsauum u
NPOBEAEHNIO CTaTUCTUYECKMX HabnogeHun (obcnegoBanHuii) K3  (Bkmtovas
HenpepbIBHbLIA MOHUTOPUHT).

Mpn npoBegeHMM CTaTUCTUYMECKUX HabnogeHun (obcnepgoBaHuin) KO B
WHTepecax noTpebutens 3agadya CocToMT B TOM, 4TOObI obecneuntb notTpebuTtens
CBEAEHMSIMM O COOTBETCTBUM MOKasaTenen KayecTBa 3MeKTPUHMECKOW 3HEepruu,
nony4yaemon notpebuTenemMm, COBOKYMHOCTU cTaTUCTMieckux uHaekcoB KO,
NMPU3HaHHbLIX CTOPOHaMW AoroBopa. ATW cTaTUcTuyeckme wuHaekcbl KO moryt
OCHOBbLIBATLCS HA TPEOOBaHMAX CTaHAapTa U YCTaHaBNMBATLCS A1 KOHKPETHON
3NEKTPUYECKOW YCTaHOBKM Unu obpasua obopygoBaHus.

Mpy npoBeaeHnn obcneqoBaHMn KO B MHTepecax NOCTaBLLMKA 3N1EKTPUHECKON
3HeprMmM 3agada CoCTOUT B OLleHKe cyluecTBytoLero ypoBHs KO (Hanpumep, ans
NOAKIMOYEHNST HOBOW Harpy3ku).

HacToawmn nogpasgen ob6bsCHSIET Lenb cTaTUCTUYEeCKnX HabmogeHun KO n
COOEpXMT HEeKoTopble pekomeHgauun. Ha ocHoBe o6paboTku Gombluoro yucna
M3MEpPEHHBbIX 3Ha4YeHun nokasatenen KO npoBoautcd BbluMcrieHne uHgekcos KO
ONS KOHKPETHOM TOYKM SIIEKTPUYECKON CETM UMM CETU B LIENIOM, UCMONb3YEMbIX B
KayecTBe UCXOAHbIX BEMNMUYNH, MO3BONSAIOLLMX:

- NPOBEPUTb COOTBETCTBUE YCroBMsAM gorosopa (cm. B.1);

- KOHTpONMpoBaTb U3MeHEHNe nokasaTtenen KO B TeueHne npogormknTenbHOro
nepvoga BpeEMEHU;

- CpaBHMBaTb pasfM4YHble 3MEKTPUYEecCKMe CETM B OAMH U TOT Xe nepuon
BPEMEHW.

B.2.2 AHanus

[na ctatmcTuyeckoro aHanusa OOMkHbl MPUMEHATLCH OO4HOPOAHbIE AaHHbIE,
norny4yeHHble B OOWH U TOT Xe MHTEepBar BPpeMeHN U3MEPEHUA B pesyrnbTaTe OAHUX U
TEeX e U3MEPEHUIN B OQHOWN U TOW e ANIEKTPUHECKON CETU N T.A.

CratucTMdeckuii aHanma OCHOBbIBAETCH Ha KnaccugmKauum U3MepeHHbIX
3HaYEeHWN.

Ana kaxgoro otgensHoro nokasarens KO HeobGxoomMmo ycTaHoBUTH "obrnacTb
HOpMarbHbIX U3MEHEHUN" N peLunTb, BKIOYaTb UMK He BKMoYaTb B 3Ty obnacTb
MapKMpOBaHHble AaHHble (cM. 4.7). ObrnacTb HOpMarbHbIX W3MEHEHU 3aTeMm
pa3gensiloT Ha HEeCKOMNbKO KMacCOB OAMHAKOBOMW LUMPWHBI. BbibpaHHOEe 4mcro
KrnaccoB onpefenseTr BeNMUUHY [OBEpPUTENbHOrO WHTepBana. [lpuemnembiM
cuuTaroT ymcno knaccoe, pasHoe 100. Knaccbl A0MmMKHBI OCTaBaTbCsA NOCTOSHHLIMU
B TEeYEHVe MHTepBarna BpeMEeHN U3MepeHuin (0OMH AeHb, OAHAa Headens, oauH rog v
T.4.). B npegenax obractu HOpManbHbIX U3MEHEHWA  YyCTaHaBnMBaKOT
nocrefoBaTensHOCTb KMaccoB OT Havboree HUM3Koro A0 Camoro BbICOKOro
3HayeHusa. PaccunTbiBalOT 4YMCNO M3MEpPEeHHbIX 3HadveHun nokasatens KO B
npegenax Kaxooro knacca. OTW pacyeTbl MOryT ObiTb MCMOMb30BaHbl  AN1s
onpefeneHns MHTerpanbHbIX KPUBbIX, KOTOpble B CBOK o4yepedb MOryT ObiTb
ncnomnb30BaHbI Ans onpeaeneHns NPOLLEHTHbLIX OTHOLLEHUIA.

Ona onpegeneHus [OBEPUTENBHOMO WHTEpBana MCMonb3ylT  dopMynbl
CTaTUCTMKN MpWU 3a0aHHOW AOBEPUTENBHON BEPOATHOCTU, Hanpumep, 95%. Ecrm
UYMCIO CTATUCTUYECKUX 3HAYEHUN HeBEenuKo, crnegyer cobrniogaTb OCTOPOXHOCTb
npwv onpeaerneHu JOBEpUTENLHOro MHTepBarna.



B.2.3 UHpekcbl KO

B.3.2.1* XapakTep1CTuKu OTAENBHOM TOYKU 3NEKTPOCEeTH

*

Hymepauusi cooTBeTCTBYeT opuruHany, 3gecb W parnee. - [Mpumedanue
n3rotoButens 6a3bl AaHHbIX.

OTaenbHasa TouKka N3MepeHnsi B 3aBMCUMOCTU OT KOHKPETHbIX nokasartenen KO
MOXET XapakTepmnsoBaTbcs nHagekcamu KO gByx BUAOB:

- CTaTUCTUYECKUM WHOEKCOM (Hanpumep, MNPOLEHTHbIM OTHOLUEHWEM) ANA
MaKCUMarbHbIX UMW CPedHMX 3HAYEHUN B TeYeHue BpeMeHn namepeHunn (cm. [19]
Ansa rapmoHuk, [20] ona donvkepa u [21] N8 HECUMMETPUN HANPSXKEHNN);

- nogc4eToM cobbITUI HapyLleHns KO B TabnmyHom dopme.

Mpumepbl nHoekcoB KO anst pasnnyHbix nokasartenen KO npuseaeHs! B B.1.3.

b.3.2.2 XapakTepucTmku CETH B LIESNIOM

CeTb B UenoM npeacTaBnseT COOOW COBOKYMHOCTb OTAENbHbIX TOYeK,
Knaccudmumpyembix No Tuny cetTu urn notpedurtenen. [Ona nonyvyeHuns obumx
pesynsTatoB MOryT ObiTb onpefeneHbl BecoBble KoaddwmumeHTbl. Becosble
K03(hdULIMEHTBI MOTYT MPUMEHSITBCH M K CTAaTUCTUYECKUM MHAEKCaM U COObITUSIM
yxygLeHnsa K3.

B.2.4 Llenn npoBeaeHus moHutopuHra K9

MoHutopHr KO  Heobxogum ans Toro, 4YToObl  XapakTepu3oBaTb
3MIEKTPOMAarHUTHble SIBMIEHUS B KOHKPETHOM TOuke anekTpuyeckon cetu. Llenb
MOHUTOPUHra MOXeT ObiTb MPOCTOW, HanpuMep 3akn4aTbCss B NpPOBEpKe
COCTOSIHUSI  HENpPepbIBHOMO  PErynvpoBaHus  HanmpshkeHUs B TOYKE nodayu
SMEKTPUYECKON 3HEeprn, wunm 0Oornee CroXHOW, Hanpumep, B  aHanuse
rapMOHUYECKMX TOKOB, NPOTEKAIOLLIMX B pacnpenenuTenibHON 3MeKTPUYeCcKon ceTu.

Ona nposeaeHuss moHutopuHra K3, B OCHOBHOM, MOryT ObiTb cregywoume
OCHOBaHWus:

1) HeO6XOAMMOCTb YCTPAHEHUS! NOBPEXAEHMIA, Bbi3blBatoLLMX yxyaLleHne K3 nytem
BbISIBNIEHNST HECOBMECTUMOCTEN MexXdy CUCTEeMOWN anekTpocHabxenus un TC,
BXOASILLYIMU B COCTaB 3IEKTPUYECKMX YCTAHOBOK;

2) HeobxoaMMOCTb oueHkM K3, T.e. 3neKTpOMarHMTHOM 06CTaHOBKN B KOHKPETHON
TOYKE ANs COBEPLUEHCTBOBAHMSA METOLOB PErynMpoBaHnst WM MpoBeAEeHUs
MeponpuATMN No yny4iieHuto K3;

3) nnaHvpoBaHuWe NOAKMYEeHUss HoBbix TC, T.e. aHamM3 KadyecTBa
dyHKuMoHMpoBaHua TC nocne noakmovyeHnss HOBOro obopygoBaHUA, a Takxke
obocHoBaHne TpeboBaHuM K ycTponcTBam obecnedyennss K3, nnaHupyembiM K
NOAKIMHOYEHNIO BHYTPU 3N1EKTPOYCTaHOBKMW.

B no6om cnyyae npu opraHusauum MoHuTopuHra KO Hanbonee BaxHO YeTkoe
NoHUMaHune uenen MoHuTopuHra. OT Lerneii MOHUTOPUHIa 3aBUCSAT HOMEHKMaTypa
nokasartenen KO, nognexawmx M3MepeHuto, NpoaoIPKUTENbHOCTL MOHUTOPUHIA U
MOPOroBblE€ 3HAYEHUS, C KOTOPbIMM OyAyT CPaBHMBATLCS U3MEPEHHbIE 3HAYEHUsI
nokasartenen KO.



B.2.5 dkoHOMMYeckue acnekTbl MOHMTOpPUHra K9

Ha ctoumocTb M OOLWYy0 SKOHOMMYECKYID 3GEKTMBHOCTL M3MEPEHUN
(MOHUTOPWHra) BNMAIOT HECKOMNBLKO (0aKTOPOB, B TOM YMCTE CTOMMOCTb:

- npumeHeHusa CU;

- MPMMEHEeHNs n3MepUTerbHbIX NpecbpasoBartenen;

- MoHTaxa CW/ B mecTax nsmepeHus, Bkrtoyas AoCTyn A5 NOAKIIOYEHWS;

- obcnymBaHus;

- nepefadv gaHHbIX;

- ynpaBneHns AaHHbIMK (co3aaHne 6a3 AaHHbIX U T.4.);

- 00paboTKM 1 aHann3a JaHHbIX, a TaKKe NPOSOSTKATENBHOCTL 06CnesoBaHUs.

M3 atoro nepeyvHs cToMMocTb npuMeHeHns cobcteeHHo CU peako sensetcs
Hanboree 3aTpaTHbiM (bakTOpoMm. Ha moacTaHuuMsaX M B 3MEKTPUYECKUX CeTsiX
NOCTaBLLMKOB 3NIEKTPUYECKON 3HEPIMN CTOMMOCTb MOHTaXa M obcnyxwuBaHua CU
0BbIYHO 3HAYMTENBHO AOMMUHMPYET Hag CTOMMOCTbIO npumeHeHna CU. Ecrm
paccmaTtpuBaeTCcs OMUTENbHBIA NpoLecc N3MepeHni, To HaYMHaeT AOMUHUPOBaTh
CTOMMOCTb Mepedayn U aHanu3a fdaHHbix. CrnepoBartensHo, npu opraHusauumu
MoHuTOopuHra K3 uenecoobpasHo npumeHaTs CU, KoTopble nerko ycTtaHaBnmBaTb,
UMeTb A0CTaTOMHO BO3MOXHOCTEN ANS CBSA3M U Nepefadn OaHHbIX U MpoBOAUTb
cbop paHHble B dopMe, KOTopas ynpolgeT 3agjayn aHanmsa (Hanpumep, B
cTaHO4apTM3oBaHHOM chopmare).

lMpn oOueHke CTOMMOCTU  M3MEPUTENBHOTO  Mpouecca  AnUTEnNbHOCTb
obcnegoBaHusa 0ObIYHO MOXHO paccmaTpuBaTh B KavecTBe MHoxuTens. [daHHoe
MornoXeHne MNPUMEHNMO K MW3MEPEHVSIM C Lerblo OueHKn cooTBeTcTBusa KO
TpeboBaHMAM, YCTaHOBMEHHbIM B CTaHOapTe, ycTaHaBrnuBawLlem Hopwmbl K3,
Hanpumep [8] (cm. Takke TOCT 13109). TpeboBaHus CTaHOAPTOB, KacaloLMXCs
NpoJoImMUTENBLHOCTM  0obcnegoBaHus, [OOMKHbI  ObiTb  BbIMOMHEHbl.  Ecnm
ONMUTENbHOCTb  M3MEPEHVM B CTaHdapTe  TOYHO  He  YCTaHOBIEHa,
NpOOOIMHUTENBHOCTL U3MEPEHUI creayeT MUHUMU3NPOBaTh C Yy4eTOM KOHKPETHOW
cuTyaumn, nNpu  YCnoBMM  MNOMyYEeHWs  OOCTaTOMHO  WHpopmaumm  And
COOTBETCTBYHLLENO NpoBeaeHus oueHKU. GakTopbl, KOTOpble creagyeT y4uTbiBaTb
npuv BbIGOPE NPOJOITHKATENBHOCTU U3MEPEHWI, BKIOYAIOT:

- OTHECeHWe Harpy3ok notpebutens K NpuMeHsIeMbIM B XUIbIX, KOMMEPYECKMX
1 NPOM3BOACTBEHHBIX 30HAX;

- OCHOBaHUs A5 npoBeaeHnsa MOHUTOpWHra KO (cMm. Bbille);

- U3MEHYMBOCTb Harpy3oKk U BpeMeHHble paMKW, B npederiax KoTopbiX 3Ta
U3MEHYMBOCTb JOIPKHA ObITh U3y4eHa.

Mepen opraHMsaumer MNOCTOSAHHOM cuUCTeMbl MoHUTOpuHra K3 cnepgyet
OLEHUTb NpeumyLlecTBa MNOCTOAHHOrO HabnoaeHus. [lpsMble MaTepuanbHble
BbIroAbl NPY HENPEPbLIBHOM MOHUTOPUWHIE, B YAaCTHOCTM, BKIOYaloT B cebs:

- BO3MOXHOCTb MAEHTUdMKaLuM HencnpaBHoOro obopygoBaHust 4O ero NomHOro
BbIx0O4a M3 CTpos (Hanpumep, nepeknovarenen TpaHcdopmaTopoB U GaTapewn
KOHOEeHcaTopoB);

- YMeHblUeHVWe BpEeMEHU BOCCTAHOBMEHMA CUCTEM (3@ CYeT BbISIBNEHNS
HeMcnpaBHOCTEN);

- BO3MOXHOCTb NMPOBEPKN COOTBETCTBMSA YCIOBUSAM JOrOBOPOB;

- onpegerieHve yCcrnoBuin NOAKMIOYEHNS HOBOrO 060pyg0BaHUs.

CnepyeT Takke yuuTbiBaTb BO3MOXHOCTb CBSI3M C nOTpebutenem AaAns
yMy4LIEHWS €r0 OTHOLLIEHWIA C NOCTaBLUMKOM.

B.3 MecTta npoBeaeHus U BUAbI HAabnoageHun
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B.3.1 MecTta npoBegeHus MoHutopuHra KO

Bbibop mecT ansa yctaHoBku CU 3aBucuT oT Lernm obcnegoBanust. Ecrm uenb
NPOBEAEHNS MOHWUTOPMHra 3aKnmio4yaeTcs B aHanm3de npobrnemM, CBSA3aHHbIX C
KayecTBOM (OyHKLMOHMPoBaHMUA TC, NOAKMIOYEHHBbIX K ANIEKTPUYECKUM CETSaM, TO
CW cnegyeT MOHTMpoOBaTb BO3MOXHO Onwie K Harpy3kam. [JaHHOe nonoxeHue
NPMMEHMMO MpU aHanMae npobrem, CBA3aHHbLIX C Ka4eCTBOM (PYHKLIMOHMPOBAHMS
BOCMPUNMYUBBIX 3MIEKTPOHHBIX Harpy3oK (KOMMbOTEPbI, ANEKTPUYECcKme NpnBoabl C
perynMpyeMoi CKOpPOCTbi0 BpalleHusl) U ans obopynoBaHUsi 3NeKTPUYECKUX
pacnpegenuTesnibHbIX ceTen (YCTPOMCTBA 3alLMTHOMO OTKIIOYEHNS, KOHOEHCAaTOopPb!).
Mocne TOro kak BbISABMEHO yxydlweHve K3, Bo3MoxHO nepemeweHve CU B
npegenax anekTpU4ecKon cUCTeMbl Ans oO6HapyXeHUsS UCTOYHMKA NOMEX.

Mecto MoHTaxxa CW npu npoBedeHUM MOHUTOPWHra criegyet Bbibupatb C
y4eToM 3atpaT U yaobCTB MNPUMMEHEHUS MpPU  BbINOMHEHUA TEXHUYECKMX,
MeToamdeckux TpeboBaHUM U NpaBOBbIX NOMOXeHWW. Hanpumep, mMamepeHusa Ha
SNEKTPUYECKOA MOACTAHUMM B OCHOBHOM SIBNSIKOTCS MeEHee 3aTpaTHbIMKW, YeMm
aHarnormyHble W3MEpPEeHUss Ha ofnopax SNeKTPUYECKOW IMHUM BAarneke ot
noactaHumn. MNpu NpoBeAeHWN MOHUTOPUHIA C LENbl MPOBEPKM COOTBETCTBUS
YCIOBUSIM [OFOBOPOB, MeCTO pasmelweHnss CW  pgormkHo ObiTb  cornmacoBaHo
cTopoHamn pgoroBopa. Kak npaBuno, B KkadectBe MecTa pasmeweHuss CU
BbIOMpaloT TOYKY OBLLEro NPUCOEAMHEHUST K SMNEKTPUHECKON CETU, Onpeaensiemyto
Kak TOYKa 9NeKTpPUYECcKOW CeTu, 9MeKTpuYeckn Onkanwas K BXOOHbIM
YCTPONCTBaM pacCMaTpuBaeMoro MpUeEMHMKa 3NEKTPUYECKON IHEPTUM, K KOTOPOWN
npucoeauHeHbl UM MoryT ObiTb MPUCOEAUHEHbI BXOA4HbIE YCTPOWCTBA APYIUX
NPUEMHMKOB.

B.3.2 ObcnepoBaHne o6HLEKTOB nepen npoBegeHnemMm MmoHutopudra K9

Mepen npoBeneHnemM N3MepeHnii criegyeTt cobpaTb cBefeHnsi 06 00CTaHOBKE B
CUCTEME 3INeKTpocHabxeHns. JTo obnerynt uLenecoobpasHbii BbIOOp MecT
pasmeweHns CW, npoBegeHve wu3sMepeHWd M aHamm3 ux pesynbratoB. [lpu
o6cneqoBaHnm 0O bEKTOB CreayeT YUUTbIBaTb:

- CBEOEHUS O CUCTEME 3NEKTPOCHAOXEHUST (OOHONMMHENHbIE CXEMbI CETEW,
XapaKkTepUCTUKN TpaHCcOpMaTopoB, CXeMbl MNOAKMYEHUss TpaHcdopMaTopoB,
XapaKTEePUCTMKN CETU MPU KOPOTKOM 3aMblKaHWUM, XapakTEPUCTUKM U pa3MeLLeHne
DOaTtapel KOHAEHCATOPOB, CBeAEHNS 00 OTBETBIEHMAX CETU, AaHHbIE O Harpy3Kax,
3a3eMIieHn n T.4.);

- U3MEHEHMs!, UMEBLUME MECTO B TOMONOMN 3NIEKTPOYCTaHOBOK (Hanpumep, B
CBSI3U C N3MEHEHNSAMUN KOHOEHCATOPOB ANS Yy4LleHns KoadhdbmuMeHTa MOLLHOCTH,
N3MEHEHMSIMU Harpy3oK, BBOLOM B SKCMJlyaTauulo U BbIBOAOM M3 SKCMMyaTauum
TpaHcdopmMaTopoB U T.4.);

- cBefeHust 06 M3BECTHbLIX BO3MYLLAIOLLMX Harpy3kax, ux napameTpax u pabo4mx
pexvmMax.

B.3.3 O6cnepoBaHue 3neKTPOyCcTaHOBKU NOTpeoutens

Mpn obcnegoBaHUM 3NEKTPOYCTAHOBKM MOTPedOUTENs LenecoobpasHo B
OonornHeHne K ceeaeHunam, ykasaHHbIM Bbllle, COﬁpaTb I/IH(*)OpMaLU/II'O O Bnagax un
XapaKkTepucTMKax MPUMEHSIEMOr0 BOCTMPUUMYMBOTO 0OOpYQOBaHUs, a Takke o
BpeMeHn nobbix COObITMI, COBMajalwWMX C  yxXydweHvem  KayecTBa
PYHKLIMOHMPOBaHWSA 000pyaoBaHMs. ATW COOLITUSA AOMIMKHbI ObITh NPOBEPEHBI OIS
BbISIBNEHWUST X COBMadeHU C npoueccamy, MMEBLULUMU MECTO B 3MNEeKTPUYECKUX
YCTaHOBKaX W B 3NEKTPUYECKMX CETSIX.



B.3.4 ObcnepnoBaHune aneKTpU4YeCcKon ce

O6cnegoBaHe arnekTpudeckonm cetu TpebyeT, 4TOOLI 6OblNa cobpaHa
cneumdmyeckas MHopMaLms O CETU, BKIOYas:

- CBEOEHUs1 O 3alMTHbLIX YCTPOMCTBAX 3NEKTPUYECKOM CEeTU U UX yCcTaBKax.
CnenyeT yuuTbiBaTb, YTO €CIN YCTaBKM U3MEHSIIOTCS MO KaKoW-MMbo npuymnHe B
TeyeHne nepmoga obcregoBaHUs, 3TO MOXET OKa3aTb BO34ENCTBUE, HANpPUMep, Ha
CTaTUCTMKY nNpoBarioB  HanpsbkeHus. LlemecooGpa3Ho, OCHOBLIBasicb Ha
pesynbratax obcrnegoBaHusl, MPOBECTU OLIEHKY PasfMYHbIX cueHapueB paboTbl
YCTPOWNCTB 3aLLyThI;

- CBEAEHMSI O HalMuuM U XapaKTEPUCTMKax YCTPOWCTB TerneynpasreHus,
OCYLLECTBIIIEMOrO MO CUITOBbIM JIMHWSAM, KOTOPbIE MOIYT BIMSITb Ha pes3ynbTaThbl
N3MepeHuit;

- XapaKTepUCTUKM Harpy3ok (Hanpumep, MPOMbILNEHHbIE Harpysku, B
KOMMEPYECKMX 30HaX, B XUIbIX 30HAX UM CMELLAHHbIE);

- MOPSIAOK KOHTPOIS peakTUBHOM MOLLHOCTU B 3NIEKTPUYECKON CETW.

B.4 CoeaAnHeHUA U U3MepsieMble BeNIMYUHbI

B.4.1 Bo3amoxkHocTu noakntoderHnsa CU

Mpn nogkmtovyeHun CU HeobxooMMO MPUHATbL  peLleHUs OTHOCUTENbHO
HECKOmMbKNX BapnaHTOB MNOAKIMOYEHMS, B TOM YUCTE:

- AnA ogHOg)a3HbIX U TpexdasHbIX N3MepeHui;

- No cxemam "gpasa - pasa", "dpasa - HenTpanb" u "dasa - semna”;

- Ha CTOPOHE HM3KOro M BbICOKOrO HanpsheHust B6msm TpaHcdgopmaropa.

BapvaHT nogknioveHns CU BO MHOrom 3aBUCMT OT Lienen npoBefeHus
obcnegoBaHusa. WHorga TpeboBaHus Kk nmogknodeHnio CU moryT  GbITb
pernaMeHTMpoBaHbl B CTaHgapTe, ycTaHaBrmBawLweM HopMbl K3, cooTBeTcTBUE
TpeboBaHMAM KOTOPOro MpoBepsieTcs npu obcrenoBaHun. B nobom cnydae npu
NOAKMIOYEHNN [OOMKHblI  yuuTbiBaTbCca TpeboBaHus 6Ge3onacHocTW, npasBuna
noakmnioveHns obopygoBaHus, nodBepraroLLerocs BO3AEWUCTBUIO NOMEX, a Takxke
ocobeHHOCTM MoakmoyeHns TpaHcdopmaTopoB. Kak npaBuno, npy namMepeHusix
nokasarenen K3, OTHOCAWMXCHA K ANUTENbHbIM, YCTAHOBMBLUMMCH SIBMIEHUSAM,
TakuM Kak rapMOHWKK U dornkep, MOryT GbiTb NpoBeAeHbl 0OAHOda3HbIe N3MepeHNs
BMECTO TpexdasHbiXx. JTO BO3MOXHO MOTOMY, YTO [AaHHble SBMEHWUS Y4acTo
NPosIBMATCA CUMMMETPUMYHO B Tpex hasax. OpHako Takoe npeanonoxeHue
crnegyeT noATBEpAUTb BPEMEHHBIM MpoBeAeHVeM TpexdiasHbIX n3mepeHuin. Ecrm
OCHOBHOW NPUYUHON NPOBEAEHNS MOHUTOPUHIa sIBNAeTCs obHapyxeHue npoBanos
U BbIOBPOCOB HAaMpPsKEHWS, M3MEpeHWs credyeT npoBoAWTb BO Bcex dasax
9NEKTPUYECKOW CETUM, K KOTOPOM MOOKMOYEHO TEXHUYEeCKoe CpeacTBo,
noasepraeMoe BO3AeNCTBUIO NOMEX.

B.4.2 Uamepsiemble nokasatenu KO

HomeHknaTypa u3MepsieMbiX BENMUYMH 3aBUCWUT, B OCHOBHOM, OT Lenen
NpoBeAEeHNs1 MOHUTOPWHra, CTaHAAPTOR, NMPUMEHSIEMbIX NPU OLleHKe COOTBETCTBUS,
a TaKkke OT Apyrux chakTopoB. [Npn opraHM3auum MOHWUTOPMHra Heobxoammo Ans
ynopsagodeHus 0asbl OaHHbIX U 3KOHOMUM NPOCTpaHCTBa AaHHbIX YCTaHOBUTb
ovYepenHOCTb NONyYeHNst U3MepPSIEMbIX BEMUYMH, HanpuMep, B CrneayroLlem BUAE:

a) OCHOBHbIE NapaMeTpbl CETU (HanpskeHne, TOK, MOLLHOCTb M T.4.);

b) npoBanbl 1 BLIGPOCHI HANPSXKEHWS;

C) rapMOHVKW HaMNpPsKeHUsT;

d) rapmMOHMKK TOKa;

€) HECUMMETPUS;

f) HM3KOYACTOTHBIE NepexofHbIe NpoLecchl (NEPeKtoYeHne KOHOEHCaToOPOB);

g) crmkep;

h) MHTEprapMOHUKM HaMPSHKEHUS U TOKa;



i) curHarnbl, nepegaBaeMble Mo 3MEKTPUYECKUM CETSAM.

[aHHas o4vepegHOCTb MNpuBeAeHa B KayecTBe npumepa, OencTBUTenbHas
ovyepenHOCTb OyaeT onpenenaTbCa LensaMm U 3agadamm KOHKPETHbBIX U3MEPEHUN.
Ecnm ouyepenHOCTb MONy4YeHWs OaHHbLIX YCTAaHOBMEHA U C €e Yy4eTOM MpoBenEH
Boloop CW, pekomeHgyeTcsi, 4Tobbl Oblna wmcnonb3oBaHa BCs MHGOPMaLMS,
nonyvaemas ot CU. lNpoLle NCKNoUYNTL HEKOTOPbIE CBEAEHMS NOCHe NPOBEAEHHOIO
MOHWUTOPWUHra, YeM Nosy4YnTb HeobXxoauMble BEMMYMHBI NMO3XE, €CriM OHN He Oblnn
n3MepeHbl HernocpeacTBeHHO. Kak npaBurio, €OMHCTBEHHbIMM  BOMpOCaMu,
BIMSAIOWLMMW Ha 3TO pelueHne, Oygyt obvem namatm CU u  BnusiHue
CTOUMOCTW/BPEMEHN Nepeaaymn AaHHbIX.

B.4.3 MoHuTOpUMHr nokasatenen K3, oTHocALWMXCSA K TOKY

Kak npaBuno, notpebutenb HeceT OTBETCTBEHHOCTb 3a TOK, KOTOpPbIN
npuHagnexawee emy TexHW4ecKoe CpeAcTBO  MorydyaeT U3 CUCTEMBI
3NEKTPOCHABXEHUS NN UHXEKTUPYET B CUCTEMY SMEeKTPOCHabXeHNs, a NOCTaBLLUMK
9MeKTPUYECKO  9Heprm - HeceT  OTBETCTBEHHOCTb  3a  HanpsikeHue
anekTponutaHus. [laHHoe MosoXeHWe CrieayeT UCNOoMb30BaTh B KA4ECTBE OCHOBBI
Npu peLLeHn BONPOCOB, OTHOCALLMXCS K U3MEPEHNAM TOKa.

M3mepeHuss Toka WUMET BaxHyl0 porfb AfA OUEHKUM 3SMUCCUMU MOMeX B
3NeKTpPUYECKNE CETU, OQHAKO NPU N3MEPEHNAX rAPMOHNYECKUX TOKOB JOCTaTOYHO
CIOXHbIM SIBNSIETCA TOYHOE OnpeaerneHune yrnos ¢)azoBoro casura.

M3mepeHus  TokoB  MOryT  ObiTb  HeEOUEHWMbl  Mpu  onpegeneHwuun
WUCTOYHMKOB/MPUYMH yXxyaleHna KO, Tak Kak pesynbraTbl 3TUX U3MEPEHUA MOryT
noMoYb onpefenuTb, Haxogutca i CU B nonoxeHun "BBEPX MO TEYEHM" mim
"BHM3 NO Te4yeHunw". OTO 0COBGEHHO CcnpaBeAfMBO B OTHOLLEHWM MpoBaros
HanpsbKeHns.

B.5 BbI60p NOporoBbIX 3Ha4€HUN U NPOAOIKUTENIbBHOCTU MOHUTOPUHIa

B.5.1 lNoporoBbie 3Ha4eHns1 Npy MOHUTOPUHre KO

MoporoBble 3HA4YEeHUA MpPU MOHUTOPUHIE MOryT ObITb onpegerneHbl, ucxodsa 13
CTaTUCTMYECKMX MHOEKCOB, C KOTOPbIMWU CPaBHMBAIOT pe3yrbTaTbl U3MEPEHUA, Nn
n3 TpeboBaHun Kk TC, NOOKMIOYEHHBLIM K 3MEKTpUYEecKUM ceTam. B aTon cBAsm
criegyetr ele pa3 OTMETMTb HEODXOAMMOCTb OOCYXOEHWst OCHOBaHWMA Ans
npoBefeHnss MoHuTopuHra. CrniegyeT yduTbiBaTb pasnuMuns Mexay noporoBbiMU
3Ha4YEHMAMU Npu OOHapyXeHUM NOMEXW, OnpefeneHnn XapakTepucTUK cobbITuA
yxyauweHus KO, npoBeaeHun pac4eToB, CTaTUCTUHECKOM aHanmsae.

PekomeHayeTcs, YTOObI NOPOroBble 3HAYEHWS MPY 3MEPEHUSAX ObInn BbIOpaHbI
HaCTOMbKO >KECTKO, HACKOSMbKO 3TO OCYLUECTBUMO (MPW WUCKIMHOYEHUN FOXHbIX
cpabaTbiBaHui). bonee wmpokme noporoBbie 3Ha4YeHUss MOryT ObiTb adhpekTUBHO
BBedeHbl npu o06paboTke nOmMyveHHbIX pe3ynbtaTtoB wusMmepeHun. OpgHako
NOTEPSsIHHbIE M3-3a HEMPaBWUSIbHO BbIOPAHHBLIX MOPOrOBbIX 3HAYEHWA OaHHblE He
MOIyT 6bITb BOCCTAHOBIEHDI.

Mpy n3MepeHMsX B HEPEerynsipHoOM 4YacTu 3SNEKTPUYECKON ceTu cregyeT
MCMOMNb30BaTb MOPOroBble 3HAYEHMSI Ha CKonb3suwen ocHoBe. Hanpumep, CU,
pa3BepHYTbIE Ha pacnpefenuTenbHbIX 3NEKTPUYECKUX JIMHUAX, C PerynMpoBaHneM
HanpspkeHUs TpaHcopmaTopamMu ¢ OTBETBMNEHMAMU 1 BaTapesmMu KOH4EeHCaTopoB,
MOMYT MCMOMb30BaTb (MKCUPOBaHHbIE MOPOroBble 3HadyeHusd. OpgHako npu
ycTaHoBke C/ B nepegarolmx cuctemax unm Spyrmx 4acTax 3NeKTpUYeckux ceTen,
HEe WMEKLMX NPSIMOTO PEryriMpoBaHUsi HanpsbkeHWsi, crnegyeT  MCMonb3oBaTbh
CKOSb3SILLME OMNOPHbIE 3HAYEHUS.



B.5.2 NMpogonxute nbHOCTL MOHUTOPUHra K3

MpooomMKUTENBHOCTL MOHWUTOPUHIA AOMKHA OblTb onpedeneHa C  y4eToMm
OCHOBaHW Ona npoBefeHust obcnepoBaHua K3O. Hanpumep, ecnm pesynbrathl
M3MEPEHUN CpaBHMBAKOT C wmHAekcamu K3, npogorpkKMTenbHOCTb MOHUTOPMHIa
onpegensieTcs TpeboBaHMAMN K pacHeTam 3TUX MHOEKCOB.

YacTo nonesHo cpaBHUTL pesynbTaTbl M3mMepeHun K3, nonyyeHHble B
pasnMyHbie MOMEHTbI BPEMEHW, HanpuMep pe3ynbTaThl TEKYLLErO M NPOLLIOro roga.
Ecrm cpaBHeHusi Takoro Buaa LenecoobpasHbl, MOHWUTOPUHI MOXeT ObiTb
HenpepbiBHBIM. MUHMManbHas NPOAOIMKUTENBHOCTb MOHUTOPUHrA MOXET ObITb
YCTaHOBMEHbI B CTaHAapTax, ycTaHasnmBaowmx Hopmbl K3 (cm. Hanpumep, TOCT
13109). B ntobom crnydae nsamepeHus Takux cobbiTui yxyaleHusa KO, kak nposarsl
N BbIOPOCHI HanpshkeHusl, TPeOyYT ANUTENbHOrO nepuoda U3MepeHui (MecsiLbl)
AN NofydeHust AaHHblX, HeobXoauMbIX ANA 3HAa4YMMOW OueHkn. bonee pegkue
cobbITnA yxyaweHusa K3, Takme Kak npepbiBaHMA HanpsbkeHus, MoryT TpeboBaTtb
euwe bonee anuTenbHbIX NepuogoB HabnogeHuns. B npoTMBONOMNOXHOCTE 3TOMY
N3MEPEHUS TaPMOHUK U OPYrMX YCTAHOBMBLUMXCS MPOLLECCOB MO3BOMSAKT MNOMYy4YUTh
3Ha4YMMy0 MHAOPMAaLINI0 32 CPaBHUTENbLHO KOPOTKMI nepuog BPeMEHN (MUHUMYM
ogHa Hegens). [ns uamepeHuii Ha COOTBETCTBME CTaHAAPTY, YCTaHABMBAOLLEMY
HopMmbl KO (cm., Hanpumep, [OCT 13109), nNpogosmkUTENbHOCTL HabmoaeHus
JomkHa ObITb YyCTaHoOBNeHa B CTaHgapte. Bompoc o Tom, Heobxogum nm
HenpepbIBHbIN MOHUTOPWHI 4515 NPOBEPKN COOTBETCTBUS CTaHOAPTY, AOIMKEH ObITb
peLlEH B KaXKOOM KOHKPETHOM CIly4ae.

B.6 Ctamcmyeckui aHanus pe3ynbLTaTtoB U3me pe Hum

B.6.1 O6wme nonoxeHns

Ona  obpaboTkn pe3ynsTaToB  M3MEPEHWM [OImkeH ObiTb  NPUMMEHEH
cTaTUCTMYECKMN aHanu3. B 3aBucMMOCTM OT uernen MsMmepeHnin n HoMeHKNaTypbl
n3mepsaeMbIx nokasatenen KO MoryT ObiTb BbIGpaHbl pa3nMyHbie MeToabl aHanmsa,
B TOM YMCIIE, OCHOBAHHbIE:

- Ha noac4yeTe ymMcna cobbiTW, MPU KOTOPbIX MPEBbILAETCS YyCTaHOBINEHHOE
NoporoBoe 3Ha4YeHue;

- TPYNNMpPOBaHMN GONbLUOTO YMCra pe3ynbTaToB M3MEPEHWI, NPOBEAEHHbIX B
OOWHAKOBbIX YCMOBUSIX, C UX MPVYBEAEHVNEM K OAHOMY UMM HECKOMBbKMM 3Ha4YEHUSM.
B kayecTBe Takux 3HAYEHUA MOrYT MPUMEHATLCS MaKCUMarbHble, cpedHue U
MUWHMMarbHbIE 3HaYEHUs], a TaKKe 3HAYEHWs!, COOTBETCTBYIOLLME BepoATHOCTM 99%
n 95%. Bo MHomMXx crnydyasx uUenecoobpasHO NPUMEHeHWe  3HayYeHuw,
COOTBETCTBYHLLMX BEPOSATHOCTUN 95%.

B.6.2 UHaekcbl KO

Mepea npoBegeHVeM uM3MepeHun Heobxoommo BbIOpaTb NpUMEHSAEMbIe
cTatucTndeckne uHgekcbl KO, ¢ koTopbiMvM OyayT cpaBHMBaTbCS pes3ynbTaThl
n3mepeHun. ATn ceegeHna 6yoyT nonesHsl ANA onpeaeneHns NpoaomKATENBHOCTH
W3MEPEHUNA, TMOPOrOBbIX 3HAYEHUN U Mopsadka CcTaTucTMdeckon o6paboTku
pe3ynsTatoB wu3MepeHui. [lpy oOTCyTCTBMM CTaHgapTa, YCTaHaBMUBAlOLLEro
uwHoekcel KO, Heobxoaum BbIOOpP KOMMMEKTa WHOEKCOB AN KOHKPETHbIX
namepeHun. B gokymeHTax, ykasaHHbIX B bubnuorpadmm, npvBeaeHbl CChINIKM Ha
psig paboT, NpoBedeHHbIX MO BOMPOCaM BbIYUCIEHUS CTaTUCTUYECKUX MHOEKCOB
KD.

B.7 NamepeHue nokasatenen KO gnsa yctpaHeHMA TeXHU4Ye CKUX npobnem
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B.7.1 Obwme nonoxeHus

YcTpaHeHve noBpexOeHW, Bbi3blBaowWMX yxygweHne KO3, npoBogat, B
OCHOBHOM, B CBSI3W C 3KCMyaTauMOHHbIMW NMPOUCLLECTBUSIMW UM Npobremamu.
MoaTomy 4YacTo xenaTenbHO MOMyYuTb pe3ynbTaTbl Kak MOXHO ObiCTpee, B
OTIM4YMe OT UX MOMyYEeHMs ANS NPOBEPKWU BbIMOMHEHWUS YCIOBWUIA OOTOBOPOB MIA
apXUBHOro NpyMeHeHusi. Tem He MeHee HeobGX0ANMOCTb BbICTPON AMArHOCTUKK He
JOImKHa NpUBOAUTb K HE064yMaHHbLIM MMM HEOOOCHOBaHHBLIM BbiBOAAM.

O6bI4HO nepBuYHbIE (HE 06bEAUHEHHbIE) pe3yrnbTaTbl U3MEPEHUN ABNSOTCSA
Hanboree nNpurogHbIMW MPU OTbICKAHUWM U YCTPaHEHUM MOBPEXOEHWN, TaK Kak
Nno3BOMAT MNPOBOAMTL MOOy0 nocriegyolyto 06paboTKy AaHHbIX, Hanpumep
nocTpoeHne rpagmyeckmx xapaktepuctuk (curHatyp) KO3. [Ons Toro 4TOGbI
MUHUMN3MPOBaTb OOBEM CBEAEHUN, COXpaHsieMblXx U obpabaTbiBaeMbiX MpuU
OTbICKaHWUN NOBpPEXAeHMs, LenecoobpasHo MKCMpOBaTh WM BbldaBaTb TOMbKO Te
JaHHble, KoTopble Obinn nonyyeHsl CY HenocpeacTBeHHO nepen cobbiTveM, BO
BpeMs M nocrne cobbiTna (HampyMep, NpoBana HamnpskeHUs UM NepexogHoro
npouecca).

B.7.2 Npadnueckme xapakte pucmku K39

lpadmyeckme xapaktepucTukm (curHatypbl) KO npepcrtasnsioTr  cobown
rpacmyeckne npeacTaBneHns coObITUI HapylweHuss KQ, 4acTo conpoBoxaaemble
KpaTKumm TabnmaMmm YMCroBbIX XapakTEPUCTUK.

Hanbonee obLuen dopmon rpadmyeckon XxapakTepucTUKUN SBNSETCS BpeMeHHas
ocuunrorpaMmma HanpsbkeHust u Toka. MoryT GbiTb nonesHbl Takxke gpyrue dopmbl
CUrHaTyp, TakuMe Kak CMeKTporpammbl, OTpaXallme rapMOHUYECKUA COCTaB,
WHTerpansHble pacnpegeneHus BepoaTHocTM u T.4. lUWkana BpemeHnn ans
npeacTasrnieHns rpadgmyeckmx xapaktepucTuk KO moxet meHateca ot 100 mkc o
30 pHein. Llkany BpemeHn pAns npeacTaBneHns cobbiTvs  Hapywenuss KO
onpenensT ¢ ucnonb3oBaHvem CU Ha OCHOBE XapakTepUCTUK W OfUTENbHOCTU
cobbITUS.

B OomblUMHCTBE CrlydaeB CYMTAOT, YTO rpadmyeckue xapaktepucTukm K3
OOJDKHbI NPeaCcTaBnsATbL CUrHan nepen, Bo BpeMs 1 nocre cobbiTust HapyLleHust K3.
O6bl4HO OTOBpaxeHWe curHana nepeq cobbiTUEM OOMKHO 3aHUMaTb YETBEPTYIO
yacTb rpagwmka.

lpadmyeckue xapaktepncTukm KO ABMAAKOTCA NOME3HbIMU MPU OTbICKAHWN U
yCTPaHEeHUM MOBPEXOEHNA BO BCEW 3NEKTPUYECKOW CETW, BKIMHOYas YCTaHOBKU
notpeburenenn. OObIMHO rpadmyeckne XapakTepUCTUKU MCMOMb3YT, YTOObI
naeHTUMLMPOBaThL M ONpegenMTb UCTOYHMK COBbITUSA HapylweHus KO 1 npuHATb
COOTBETCTBYHLLIEE PELLEHNE.

C wucnonb3oBaHMeM rpadmyeckon xapakTepUCTMKU MpoBana HanpsbkeHns
3KCMNEePT MOXET, HanpuMep, onpeaennTb, YTo NpUYnHON yxygweHus KO asnsetcs
MycK MOLUHOrO [ABuratenss B KOHKPETHOM MeCTe pasMeLleHUsi, U MPUHATb
COOTBETCTBYIOLLEE peLleHre. XOTH MpuBEAEHHbIN NpuMep OTHOCUTCH K npoBarny
HanpsbkeHWsi, B CNpaBOYHOW nuTepaTtype npuBeAeHbl TUMoBble rpadmyeckue
XapaKTEepUCTMKN AfA COTEH pasnuuHbiXx COObITUA HapyweHuss K3, BbI3BaHHbIX:
BKIMIOYEHNSIMU  YCTPOMCTB KOMMEHCaLuM pPeakTUBHOMW MOLLHOCTU, MOSIHUEBLIMMU
paspsgaMu,  HEeUCrnpaBHOCTAMW B SMEKTPUYECKMX CeTaxX W yCTaHOBKax
notpebutenen, ocnabneHnem KOHTaKTOB, WCKPEHWEM KOHTAaKTOB, MW3My4YeHUsMu
pagvonepenaTynkoB, O4HOBPEMEHHBIM MOAKIOYEHNEM 3MIEKTPOHHBLIX YCTPOWUCTB U
ABuraTenemn K O4HOM ceTu u T.4.

XoTa naeHTngmKkaumsa codbiTus HapylweHnss KO BO3MOXHa Ha OCHOBE TOMbKO
rpadnMyecKon XxapakTePUCTUKN HaNPSXKeHNs, Hanuyue rpadMyecknx XxapakTepnucTmk
TOKa CYLIECTBEHHO MOBbLILLAET BO3MOXHOCTU N TOYHOCTb OLLEHKU cobbiTus. Bonee
TOro, rpadmyeckne xapakTepucTuKM ToKa MOMOoralT onpedenuTb HanpasreHue K
WUCTOYHMKY HapyLleHns K3.

NMpunoxeHue C (cnpaBo4yHoe). PekomeHaauumn
No XapakTepucTukam cpeacTtB U3MeEepPeHUumn

MpunoxeHne C
(cnpaBo4Hoe)



C.1 O6wme nonoxeHus

HacTtosiwmii ctaHgapT npeacTaBnsieT co00M OCHOBOMONAraroLLyo nyornmkaumio
B obnactn OMC. BmecTe ¢ TeM fgeTarnbHoe pyKoBOACTBO MO xapakTepuctukam CU,
MeTodaM  MOATBEPXKOEHUS  BbIMOSMHEHUST  YCTaAHOBMEHHbLIX  TpeboBaHWA K
xapaktepuctukam CW, [ONOnMHUTENbHLIM BAUKAIOWMM  BENMYMHAM U apyrve
aHanorMyHble  cBeOeHuss  OoMkHbl  OblITb  NpuvBedeHbl B cTaHgapTe,
pacnpoCTpaHsItoLLEMCS Ha rpynny NPOAYKLUN. OpHako cTaHoapr,
pacnpoCTpaHSAOLWMIACA Ha rpynny NPOAYKUMM, B HacToslLee BPeEMsi OTCYTCTBYET U
nonb3oBaTeNM HacTosAWero cTaHgapta OyayT  BblHYXOEHbl yCTaHaBnMBaTb
TpeboBaHusa k CU, NpoBOAUTL MX KOHCTPYMpOBaHWE, BbIOMpaTb MM UCNbITbIBaTh
CW, npumeHsist HacTosILMI OCHOBOMOSarawmn ctTaHgapT. B aTon cBA3n B 4aHHOM
NPUNOXeHNU NpUBEAEHbI HEKOTOPbLIE PEKOMeHAaUUWU, HE MMEKLLIME HOPMAaTUBHOMO
XapakTtepa.

Mocne 3aBeplieHus paboTbl Hag CTaHO4APTOM, PacMpPOCTPaHAWMMCHA Ha
rpynny npoAyKuWW, OaHHOe MpUrioXeHWe B CriedylolweM M3OaHuM HacTOSILLEro
cTaHpapTa OyaeT UCKITIoHEHO.

C.2 CymmapHble Tpe6oBaHuA

Tabnmua C.1 cogepnT MHGOpMauMio O CyMMapHbiXx TpeboBaHusaX K
XapakTepucTukam npouecca mnamepeHusa knaccos A n S. B cnyyae npotuBopeymnn
mexagy Tabmmuen C.1 M HOPMaTUBHOWM YacTbl HACTOSLLEro CTandapTa
NpPeMMyLLECTBO UMEET HOpPMAaTMBHAs YacTb CTaHgapTa.
Tabnmua C.1 - CymmapHbie TpeboBaHus



MNokasartenb K3, Knacc MeTopn Heonpege- [nanasoH Obnactb MeTopn
MYHKT cTaHgapTa Xapak- N3MepeHui NeHHOCTb M3MepeHuiA 3HaqeHmn obbeguHeHus
TEPUCTUK n3MepeHui BIVSIOLLEN
fpotiecca BENMMYUHBI 2
nsme-
peHui
YacToTa, 5.1 A 5.1.1 10,01 'y (42,5-57,5) T/ || (42,5-57,5) || TpeboBaHusa
(51-69) 'y Mu/ (51-69) He
My YCTaHOBJEHbI
S To xe +0,05 Ty To xe To xe To xe
_ (s _ 0
Hani:i\;ij;eS , A 5.21 £0,1% ot U, (10-150)% o1 || (10-200)% oT 44un45
T Udz'n Udz'n
S To xe 10,5% ot (20-120)% ot || (10-150)% ot To xe
Ud:'n Udz'n Udz'n
KpaTkoBpemeHHas A [5] [5] 0( P i P OCTP
nosa ¢nmkepa, 5.3 0.2-10(5) 0-20 (55 51317.4.15
S To xe 5.3.2 0.4-4(2) 0-10(2,) To xe
MpoBarbl 1 A 77 Amvnnutyna He npumeHsiioT He TpeboBaHus
BbIGpOCHI Pl i) NPYMEHSIIOT He
0,
+0,1% ot Uy,
HanpsbkeHus, 5.4 YCTaHOBMEHbI
[JnntensHoCTb
+1/2 nepnona
S 5.4.1 Amvnnutyaa To xe To xe To xe
+1% oT gy
[JnutensHoCTb
+1/2 nepnona
unm +1 nepvop,
MpepbiBaHuS A 77 [rnvtenbHocTb || He npumeHsitoT He TpeboBaHus
HanpskeHus, 5.5 FrialL L2 +1/2 nepuona MPYMEHSIIOT He
YCTaHOBMEHbI
S 551 OnutensHOCTb To xe To xe To xe

11/2 nepnoga
urn =1 neprog
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HecvmmeTpusa Koadhdm- +0,15% Yo £\ 44n45
HanpsbxkeHun, 5.7 LINEHTbI (0,5-5)% (&4} || (0-5)% (&7)
HECUMMETPUM
-5)% (& -5)% (K|
&, n &y (0,5-5)% (&gJ || (0-5)% (&)
KoadpdpuimeHt +0,3% EYo £\0 Toxe
HECUMMETPUM (1-5)% (£3) || (0-5)% (&3)
= (1-6)% (Ko) | (0-5)% (o)
[lononHu- (ecrm (ecrm
TEeNLHO - NMPUMEHSIIOT) NPUMEHSAIOT)
KO3 hdmumMeHT
HecumMMeTpum
Ky
"apMOHMKM 5.8.1 [5], knacc | (10-200)% 200% knacc 44n45
HanpsbkeHus, 5.8 knacc 3 [9] 3[9]
To xe 200% (10-100)% 200% knacc To xe
[9], knacc I knacc 3 [9] 3[9]
NHTeprapMoHuKkm 5.8.1 [5], kmacc | (10-200)% 200% knacc 44n45
Hanpsbkenns, 5.9 knacc 3 [9] 3[9]
To xe YcTaHae- YcTaHae- 200% knacc To xe
nvmBaeTtcs nmBaeTtcs 3[9]
W3roTOBUTESNEM || UBrOTOBUTENEM
cu CcHu
WHdopmaunoHHble 5.10.1 5.10.2 (0-15)% ot (0-15)% ot || TpeboBaHus
curHanbl B 7. e He
3NEeKTpUYECcKomn & din YCTaHOBIIEHbI
cetu, 5.10
YcTaHae- YcTaHae- YcTaHae- Toxe To xe
nmBaeTtcs nmBaeTtcs nmBaeTtcs
W3roTOBUTESNEM || UBrOTOBUTENEM || U3rOTOBUTENEM
cu cHu CcHu
OTpuuarenbHbie/ 5.121 5.12.2 5.12.2 He TpeboBaHus
NonoXuTernbHbIe NPUMEHSIIOT He
OTKITOHEHUS] YyCTaHOBJIEHbI
HanpsbkeHus, 5.12
YcTaHaBs- YcTaHaBs- YcTaHaBs- To xe Toxe
nvBaeTcs nvBaeTcs nvBaeTcs
W3roTOBUTESNEM || UBrOTOBUTENEM || U3rOTOBUTENEM
cu CcHu CcHu




MukpocekyHOHbIe TpeboBaHus TpeboBaHus TpeboBaHus MukoBsoe TpeboBaHus
uMnynbcHble He He He 3HaudeHwve 6 He
nomexu (Cm. YCTaHOBIEHbI || YCTaHOBIEHbI || yCTaHOBMEHbI B3 yCTaHOBIEHbI
Takxke [8])
S To xe To xe To xe TpeboBaHus To xe
He
YCTaHOBJIEHbI
HaHocekyHOHbIe A TpeboBaHus TpeboBaHus TpeboBaHus MukoBsoe TpeboBaHus
umnynbCHbIe He He He 3Ha4eHve 4 He
nomexu YCTaHOBMEHbI || yCTaHOBMEHbI || yCTaHOBMEHbI B3 YCTaHOBIEHbI
S To xe To xe To xe TpeboBaHus To xe
He
YCTaHOBJIEHbI

I} CW pormkHbl yooBNeTBOPSTb TpebOBaHUAM K HEONPEAEeneHHOCTU W3MEepeHwid B npedenax [auanasoHa
N3MEPEHUN.

21 Ecrm napameTpbl M3MepsieMbiX CUrHaroB MpesbIaloT avanasoH mamepeHuin CU, To npu M3MeHeHUsx
napameTpoB A0 npeaesibHbIX 3Ha4YeHun obracTu BIMNAKOLLMX BENTMYMNH BKIMKOYUTESIbHO, HA MOHUTOpPE cKn AOOJDKHO
ObiTb yKaszaHO COCTOsiIHME neperpy3ku. [JaHHoe TpeGoBaHMe He MPUMEHSIOT MpU BO3O4ENCTBUU MNEPEXoqHbIX
NPOLLECCOB HAMNPSPKEHNS.

3) Bosgeictere Ha C MUKPOCEKYHAOHbBIX UMMYIbCHBIX MOMEX 6O0SbLLION SHEPrMM U HAHOCEKYHOHBLIX UMMYTbCHBLIX
NMOMeX He JOIPKHO OKasblBaTb BMSAHUS Ha pe3ynbTaThl UIAMEPEHUIN NOCTE OKOHYaHNA nomMex. [Npu nogTeepxaeHun
TpeboBaHW K HeonpeaeneHHOCTU U3MEPEHU NepexoaHbIe NPOLECCHl HanpsKeHUs NogatoT Ha U3MepUTEnbHbIE
3axmmbl CU, a He Ha 3aXMMbl 3NEKTPONUTaHWUS.

MpumevaHne - Knacc B xapakTepucTuk npouecca W3MEPEHU He BKIMHOYEH B HacCTOsLWy Tabrnuuy, T.K. He
peEKOMEHOOBaAH ANs HOBbIX KOHCTPYKUMN CU 1M MOXET ObiTb MCKMIOYEH B CreaylolemM U3gaHuM HacTOosLLEero
cTaHgapTa.




C.3 PykoBOoA4CTBO NO UCTNbITAHUAM

Mokazatermm KO B HacTosiem cTaHoapTe MOryT ObiTb OTHECEHbl K OBYM
KaTeropusiM SIBMEHUA - OfUTENbHBIM M UMEKWMM  NEPEXOAHbIN  XapakTep.
MNMokasatenn K3, cBA3aHHble C ANUTENbHBIMU ABMEHUSIMU, OTHOCATCS K 3HAYEHUIO
HanpskeHWsi, 4YacToTe, rapmoHukam, cnvkepy, HecummeTpun. [Nokasatenm KO3,
CBfA3a@HHble C SABIIEHUAMW, UMEOLWMMU MNepexodHbll XapakTep, OTHOCATCA K
npoBarnam HanpsxkeHus, NepeHanpPXXeHUsIM U NPEPbIBaHNAM HanpsiKeHWs.

McnbiTaHns Npu HEU3MEHSIOLWMXCA U3MEPSEMbIX CUrHanax, yCTaHOBMEHHbIE B
pasgene 6, [OCTaTOMHbl A9 MNOATBEPKOEHMS BbIMNOMHEHUSA YCTaHOBEHHbIX
TpeboBaHWN K HEONPELENEHHOCTUN M3MEPEHWI, XxapakTepucTmkam CU n peakumm Ha
BNMSAIOLLME BEMUYMHbI NpU  M3MepeHun nokasaTtenen K3, CBA3aHHbIX C
AnuTenbHbIMK aBneHnamMn. OgHaKko UCMbITaHUS NPY HEU3MEHSAIOLLMXCA CUrHanax B
COOTBETCTBMU C pasfgenom 6 He MOo3BOMSKT MOMHOCTLI MOATBEPAMTb, 4YTO
TpeboBaHMA HACTOSALIEro CTaHgapTa peanu3oBaHbl MpU  U3MEpPeHUM BCeX
nokasatenen K3.

Ons nokasatenen KO obenx KaTeropui, CBS3aHHbIX C HenpepbiBHbIMU
ABMEHVAMU W SBMEHUSMMW, MMEIOLMMWN MEPEXOOHbIV XapakTep, TpeboBaHus K
peanusauum B CU MeTogoB U3amMepeHun, yCTaHOBIEHHLIX B pa3aene 5, MoryT ObiTb
noaTBePXOeHbl MULLb NP UCMNOMb30BaHNN U3MEHSIIOLLMXCS M3MEPSIEMbIX CUrHAsIOB.

Hanpumep, Heobxogmmo 6yaneT NoaTBEpANTb, YTO METOL, M3MEPEHMS NMPOBAsIOB
HanpsbkeHus, peanusoBaHHbli B CU, cooTtBeTcTByeT TpebosaHuam 5.4. Torma
nepBbi  M3MEPSAEMbIA  U3MEHSIIOWMIACA CurHan cregyet npuMeHuTb  Ans
noaATBEPXKOEHNS  TOro, YTO  OEWCTBUTENbHO  NPOBOAMTCA  U3MepeHue
cpefHeKBaapaTM4eCcKoro 3HaYeHns npoBana HanpsbkeHusi; BTOPON M3MEHSAOLLMIACSA
curHan - gns NoATBEPXKaEeHMs TOro, YTO OENCTBUTENbHOE CpedHeKBagpaTuieckoe
3Ha4YeHNEe pacCUMTLIBAETCS Kaxabli NEpUOA; TPETUI N3MEHSIOLLMIACS CUrHan - and
NOATBEPXOEHMA TOro, YTO AENCTBUTENbHOE CpPeoHEeKBagpaTudecKkoe 3HayeHue
OBHOBMAETCH KaXayt MOMOBUHY Mepuoaa; YeTBepThbi U3MEHSLWMACA CUrHan -
ONa NOATBEPXKOEHMS TOro, YTO MNonynepuoabl HE3aBUCUMO CUHXPOHU3UPYIOTCS B

KakgoM KaHamne; nSTbIl  U3MEHSIIOWMIACA curHan - Ons  NOoATBepXOeHUs
NPaBUMbHOCTU U3MEPEHUS MyOUHbI M OMTENbHOCTM MHOrodasHbIX NpoBarioB
HanpsPKeHNsI.

MpvBeOeHHbIN Bbille NpUMep OOIPKEH CIyXMTb MUllb unmoctpaumen. NonHoe
noaTBEPXOEHNE BbIMOSNHEHUS] YCTAHOBIMEHHbLIX TpeboBaHUN K MeETo4aM U3MEPEHUIA
NPUMEHUTENBHO KO BceMm mnokasatenam KO wmoxeT TpeboBaTb npoBeneHusi
UCNbITAHUA C MPUMEHEHMEM COTEH M3MEHSIIOLLMXCS CUrHasroB (anbTepHaTUBHBIM
METOAOM  MOOTBEMKOEHUS]  BLINOMHEHWS  YCTAHOBMEHHbIX TpeboBaHun B
onpedeneHHblX crydasx MoryT ObiTb AdeTanbHble MPOBEPKM  MNPOrpaMmHOro
obecneyenns CU).

B HacTodwemM cTaHOapTe He YCTaHOBIIEH MOSHbIAN NepeyYeHb UCMbITaHuA Ans
noaTBEPXKOEHNS TOro, YTO METOAbl WM3MepeHun Obinnm peanunsoBaHbl B CU
NpaBUIbHO. Takon nepeyeHb oyaet npvBeneH B cTaHgapTe,
pacnpoCTpaHAOLWEMCS Ha rpynny NpogyKLumn.

CnegyeT yuuTbiBaTb, YTO 3HAYEHMSA HEKOTOPbLIX MapPaMETPOB B KOHKPETHbIX
knaccax TtpeboBaHma MoryT ObiTb "ycTaHoBneHbl usrotosutenem CWU". [lpu
noaTBEPXOEHNN BbINOMNHeHUs1 TpeboBaHun K xapaktepuctukam CU cooTBeTcTBUE
JaHHbIM Buaam TpeboBaHWN crieayeT NOATBEPAUTb MYTEM U3YYEHUS] TEXHUYECKMX
DokymeHToB Ha CIL.

C.4 PekomeHpauum no cofepkaHnMio TeXHUYe CKNX JOKYMEHTOB

YKasaHne B TEXHUYECKMX [OKyMEHTax u3rotoButenda o ToMm, 4Tto CU
COOTBETCTBYET TpeboBaHuMsaM knacca A, S min B, saBnsieTcsa HegoCTaTOYHbIM.
[ormkHbl ObITb OMNONMHUTENBHO NpUBEAEHb! Crieayrolme CBEeAEHUS:

- oNyCTUMbIE Npeaenbl U3MeHeHus L4, 1 Npeaensl U3MepsieMblX YacToT;

- Jobble akceccyapbl WM onuuM, Heobxoaumbie pAnA  obecneveHus
COOTBETCTBMUSA TpeboBaHMAM HAcTOSILLEro CTaHaapTa;

- nepevyeHb BCEeX U3MepsieMblX Mokasateneh KO B COOTBETCTBMM C
HOMEHKNATYpPOW, YCTAHOBIIEHHOW B HacTOSLWEM cTaHOoapTe, C  yKasaHWeMm
NoATBEPXOEHHOIO Kracca XapakTepUCTUK npoLiecca U3MepPeHui.

NMpunoxenue [A (cnpaBo4yHoe). CBegeHus o



COOTBETCTBUN MEXrocyAapCTBEeHHbIX
CTaHAAPTOB CCbISIOYHLIM MeXAYHAPOAHbIM
cTaHpapTam

Mpunoxenve JA
(cnpaBo4Hoe)

Tabrmua JA.1



O603Ha4eHne n CteneHb O603Ha4eHne n HaumeHoBaHve
HavMeHoBaHune COOTBETCTBUSA MEXroCcyAapCTBEHHOMO
MeXayHapoaHoro cTaHgapTta cTaHgapTa
IEC 60050-161:1990 MOD FOCT 30372-95
MexayHapoaHbI CoBMeCTUMOCTb TEXHUHMECKUX
3ANEKTPOTEXHNYECKNIA CpeacTB AfeKTpoOMarHMTHasl.
crnosapb. [nasa 161. TepMuHbI 1 onpeaeneHns
OnekTpoMarHMTHas
COBMECTUMOCTb
I[EC 61000-3-3:2008 MOD FOCT 30804.3.3-2013 (IEC
OrnekTpoMarHMTHas 61000-3-3:2008)
coBmecTumocTb (OMC). Yactb CoBMECTUMOCTb TEXHUYECKMX
3-3. Hopwmbl. OrpaHunyeHue CpencTB 3MeKTpOMarHnTHasl.
N3MEHEHU HaNPSDKEHNS, OrpaHnyeHnsa N3MeHeHNIN
KonebaHuin HanpsXkeHUs 1 HanpskeHus, konebaHnmn
dnmkepa B 06LLECTBEHHbIX HanpsbkeHnst u drmkepa B
HM3KOBOJIbTHBIX CUCTEMAX HM3KOBOSIbTHBIX CUCTEMAX
3MEeKTpoCcHabeHnst ons 3NeKTpocHabeHns1 obLero
obopynoBaHus ¢ HasHavyeHud. TexHm4eckme
HOMWHasbHbIM TOKOM He cpefcTBa ¢ noTpedbnaemMbim
6onee 16 A Ha ¢asy, He TokOM He 6onee 16 A (B ogHoOM
noanexawiero yCrioBHomy daze), nogknovaemble K
NOAKSIIOYEHNIO 3MEKTPUYECKON CETU NpU
HecobnoaeHUn onpeaerneHHbIX
yCroBui NoakstoveHns. Hopmol
1 METOAbI NCMNbITAHWI
IEC 61000-3-11:2000 MOD FOCT 30804.3.11-2013 (IEC

OrnekTpoMarHMTHas
coBmMecTumocTb (OMC). HYacTb
3-11. Hopmbi. OrpaHunyeHune
N3MEHEHNN HanPsHKeHUs,
KonebaHun HanpspkeHus n
drmkepa B 06LLEeCTBEHHbIX
HM3KOBOJIbTHBIX CUCTEMAX
3MEKTPOCHABXeHUS.
O6opynoBaHue ¢
noTpebnsiemMbiM TOKOM He
Oonee 75 A, noanexatlee
YCIIOBHOMY MOAKMOYEHUIO

61000-3-11:2000)
CoBMECTMMOCTb TEXHUYECKIUX
CpefcTB 3rieKTpoOMarHuTHasl.
KonebaHusa HanpsikeHus n
rvkep, Bbi3bIBaEMble
TEXHUYECKUM CpeacTBamMu C
noTpebnsemMbiM TOKOM He
Gornee 75 A (B ogHon ghase),
NoAKIYaEMbIMU K
HM3KOBOITbTHBIM CUCTEMaM
3NeKTPOCHabXeHns npu
onpeaerieHHbIX YCIOBUSIX.
Hopmbl 1 MeTogbl UCMbITaHWIA
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TpeboBaHus k annaparype
AONst U3MepeHust paanornomMex u
NMOMEXOYCTONHYMBOCTU U
MeToabl usMepeHui. YacTtb 4-
2. HeonpegeneHHoCTH,
cTatucTvKa U MmoaenupoBaHve
HopM. HeonpeaeneHHOCTb
nsmepeHun B obnactm IMC

IEC 61000-4-7:2009 MOD FOCT 30804.4.7-2013 (IEC
OnekTpoMarHMTHas 61000-4-7:2009)
coBmMecTumMocTb (OMC). YacTb CoBMECTMMOCTb TEXHUYECKUX
4-7. MeToabl UcnbITaHUA K CpeacTB 3MeKTpoMarHUTHas.
namepeHuin. ObLiee O6wee pykoBOACTBO MO
PYKOBOACTBO MO N3MepPEeHNsM cpencTBam N3MeEpPEHNI U
rapMOHWK N UHTEPrapMOHUK U N3MEPEHUAM rapMOHMK U
n3mepuTeNnbHbIM Npubopam WHTEPrapMOHWK A4S CUCTEM
Ons CUCTEM 3MEKTPOCHaA0XeHNs U
3MEKTPOCHADXeHNS U NnoaKmnoYaeMbIX K HAM
NoaKmMo4aeMoro K HAM TEXHUYECKUX CPenCcTB
obopyaoBaHus

CISPR 16-4-2:2003 MOD OCT 30805.16.4.2-2013

(CUCIP 16-4-2:2003)
CoOBMECTUMOCTb TEXHUYECKUX
CcpeacTB 3MeKTpoOMarHMTHasl.
HeonpegeneHHOCTb
n3mMepeHun B obracTu
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(1]

[2]

[3]

[4]

M3K 61557-12:2007

(IEC 61557-12:2007)

M3K 60050-161:1990

(IEC 60050-161:1990)

MOK 60050-300:2001

(IEC 60050-300:2001)

M3K 61000-4-30:2008

(IEC 61000-4-30:2008)

OnekTpuyeckas ©e3onacHoCTb B
HU3KOBOJSIbTHBIX pacnpeaenvTeNibHbIX cucTtemax
HanpsbkeHnem 0o 1000 B nepemeHHOro Ttoka u
1500 B nocTtosiHHOro Toka. AnnapaTypa Ans
UCMbITaHWUN, U3MEPEHWUIN WM KOHTPONSA CpeacTB
3aumTbl. YacTtb 12. XapakTepucTuku cpeacTs
N3MEPEHNIA U KOHTPONS

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

MexxoyHapoaHbI 3NEKTPOTEXHUYECKMI CroBapb.
Mmaea 161. 3nekTpoMarHuTHass COBMECTUMOCTb

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

MexayHapoaHbI SNEKTPOTEXHUYECKUI CroBapb.
OneKkTpuyeckne N 3MNeKTPOHHble U3MEepPeHns u
cpeactBa u3mMepeHuin. Yacte 311. O6uwwme
TEPMUHbI, OTHOCSALLMECS K U3MeEpeHusaM. YacTb
312. O6uwume TepmuHbl, OTHOCSWMECS K
M3MEPEHUsIM 3MEKTPUYECKUX BenumuuH. YacTtb
313. Tvnbl 3NEKTPUYECKNX CPEACTB N3MEPEHWIA.
YacTtb 314. YacTHble TepMUHbI B COOTBETCTBUU
C TMnamu cpeacTB U3MepeHuin

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

OnekTpomarHuTHass  coBmecTumoctb  (OMC).
Yactb 4-30. MeTtoabl UCMbITAHUA N U3MEPEHUNA.
MeToObl M3MEPEHMN KadecTBa IfeKTpUdecKom
3Heprum

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



[5]

[6]

[7]

[8]

9]

MOK 61000-4-15:2010

(IEC 61000-4-15:2010)

MOK 61000-2-8:2002

(IEC 61000-2-8:2002)

M3K 61000-3-8:1997

(IEC 61000-3-8:1997)

EH 50160:2007

(EN 50160:2007)

MOK 61000-2-4:2002

OnekTpoMarHutHas coBmecTumocTb  (OMC).
Yactb 4-15. MeToabl N3MEPEHUIA N UCTILITAHWUNA.
dnvkepmeTp. ®DyHKUMOHamMbHbIe 7]
KOHCTPYKTUBHbIE TpeboBaHuSA

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

OnekTpoMarHutHas coBmecTumocTb  (OMC).
Uactb 2-8. OnekTpomarHutHas oOGCTaHoBKa.
MpoBanbl HaMpsPKeHWA W KpaTKOBPEMEHHbIE
npepbiBaHUMsi B  OOLUECTBEHHBIX  CUCTEMaX
aneKTpoCcHabxeHus co CTaTUCTUYECKMU
pesyrbTatamv U3mepeHum

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

OrnekTpomarHuTHass  coBmecTumocTb  (OMC).
Yactb 3. JnekTpomarHutHasi 0OCTaHoOBKa.
Pasnen 8. Mepepava cuUrHanos B
HM3KOBOJILTHBIX ~ 3NIEKTPUYECKUX  YCTaHOBKaX.
YPOBHN 3MEKTPOMArHUTHOM 3MUCCUM, MOSOCHI
YaCTOT M YPOBHM 3MEKTPOMArHUTHBIX MOMEX

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

XapaKTepUCTUKM HanpsikeHUs SneKTpu4ecTBa,
MocTaBMSIEMOrO 06 LWeCTBEHHbIMA
pacnpenenuTenbHbIMU cCUcTeMaMm

(Voltage characteristics of electricity supplied by
public distribution systems)

OnekTpoMarHutHas coBmecTumocTb  (OMC).
Uactb 2. OnekTpomarHutTHas oGCTaHoBKa.
Pasgen 4, YpoBHU 3NEeKTPOMarHNTHOM
COBMECTMMOCTM Ha NPOMBILLIEHHBIX
NpeanpusATrsaX ans HM3KOYaCTOTHbIX
KOHOYKTMBHbBIX MOMEX



[10]

[11]

[12]

[13]

[14]

(IEC 61000-2-4:2002)

MOK 61000-3-8:1997

(IEC 61000-3-8:1997)

MOK 61180 (Yactu 1, 2)
[([EC 61180 (Parts 1,
2)]

M3K 61010 (Hactu 1, 2,
3, 031)

[IEC 61010 (Parts 1, 2,

3, 031)]

M3K 61010-2-032:2002

(IEC 61010-2-032:2002)

MOK 60044-2:2003

(IEC 60044-1:2003)

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

OnekTpoMarHutHas  coBmecTumocTb  (OMC).
Yactb 3. Hopmbl. Pasgen 8. CurHanmsaums B
HM3KOBOSILTHBIX  SNIEKTPUYECKUX  YCTaHOBKaX.
YpPOBHM 3MMUCCMKU, MNOMOCbI YacTOT W YPOBHU
9NEKTPOMAarHUTHbIX MOMEX.

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

MeToabl BbICOKOBOMbLTHLIX MCMbITAHUA AN
HM3KOBOJSIbTHOrO 060pYyAOBaHUS

(High-voltage test techniques for low voltage
equipment)

TpeboBaHuss ©e3onacHOCTU  3NEKTPUYECKOrO
obopyaoBaHMs ANs U3MEpPeHUsi, yrnpaerieHnst u
nabopaTopHOro NpUMeHeHUs!

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

TpeboBaHuss 6Ge30MacHOCTU  3ANEKTPUYECKOTO
obopynoBaHua ANs U3MEPEHWs, KOHTPONns W
nabopatopHoro npumeHeHns. Yactb 2-032.
UacTHble  TpeboBaHMa  Ans  NepeHOCHbIX
TOKOCHEMHUKOB W TOKOCBHEMHWKOB C PY4YHbIM
ynpaBreHnem Ansi 3NeKTPUYECKUX U3MEPEHUI 1
ncnbITaHNN

(Safety requirements for electrical equipment for
measurement, control and laboratory use - Part
2-032: Particular requirements for hand-held and
hand-manipulatedcurrent sensors for electrical
test and measurement)

N3mepuTenbHble TpaHcdopmatopbl. YacTb 2.
MHayKTUBHBLIE TpaHcopMaTopbl HaNPSXKeHUs!

(Instrument transformers - Part 2: Inductive
voltage transformers)



[15]

[16]

[17]

[18]

[19]

MOK 60044-1:2003

(IEC 60044-1:2003)

CTaH,EI,apT MHCTUTYTa

MHXeHepoB Mo

ANIEKTPOTEXHUKE U

3NEKTPOHMKE

NN33 1159:2008

(IEEE 1159:2008)

M3K 61000-2-2:2002

(IEC 61000-2-2:2002)

MOK 61000-2-12:2003

(IEC 61000-2-12:2003)

MOAK/TO
6:2008

(EC/TR
6:2008)

61000-3-

61000-3-

N3meputenbHble TpaHcdopmatopbl. YacTtb 1.
TpaHcdopmaTopbl ToKa

(Instrument transformers - Part 1: Current
transformers)
Pekomenayemas npakTuka MOHUTOpPUHra

Ka4dyecCcTBa C-)J'IeKTpI/I‘-IeCKOVI QHeprun

(Recommended practice for monitoring electric
power quality)

OnekTpomarHuTHass  coBmecTumocTb  (OMC).
YacTb 2-2. JnekTpomarHutHasi oOOCTaHoBKa.
YPOBHM 3NEKTPOMarHUTHON COBMECTUMOCTU ANS
HW3KOYACTOTHbIX  KOHOYKTUBHBIX MOMEX MU
CUrHanoB B OOLLECTBEHHbIX HU3KOBOMbTHbIX
cucTemax aneKkTpocHabxeHus

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

OnekTpoMarHutHas  coBmectumoctb  (OMC).
YUactb 2-12. JOnekTpomarHutHas oOCTaHoBKa.
YPOBHM 3NEKTPOMArHUTHON COBMECTUMOCTU OIS
HM3KOYACTOTHBIX  KOHOYKTUBHBIX  MOMEX U
curHanos B 06 LLEeCTBEHHbIX cucTemax
3NEKTPOCHABXEHUs1 cpegHero HanpshkeHus

(Electromagnetic compatibility (EMC) - Part 2-12:
Environment - Compatibility levels for low-
frequency conducted disturbances and signalling
in public medium-voltage power supply systems)

OnekTpomarHuTHass  coBmecTumocTb  (OMC).
Uactb 3. Hopmbl. Pasgen 6. OueHka Hopwm
3MEeKTPOMarHUTHOM 3MUCCUM  AONst  YCTaHOBOK,
ABMNSIOLLMXCS  UCKaXallwyMy  Harpy3kamy B
cuctemax 3NEeKTPOCHabXeHWA cpegHero,
BbICOKOIO U KpaviHe BbICOKOro HanpsihkeHns

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



[20] MOK/TO 61000-3- OnekTpomarHutHass coBmecTumocTb (OMC).
7:2008 Yactb 3. Hopmbl. Pasgen 7. OueHka Hopwm
3EeKTPOMAarHUTHOM 3MUCCUM NS NEKTPUYECKNX

YCTaHOBOK, BbI3bIBAOLLMX korne6aHus

HanmpsXeHnsl B CUCTEeMax aJneKkTpocHabxeHus

CpefHero, BbICOKOO UM KpawWHe BbICOKOro

HanpskeHus
(EC/TR 61000-3- (Electromagnetic compatibility (EMC) - Part 3-7:
7:2008) Limits - Assessment of emission limits for the

connection of fluctuating installations to MV, HV
and EHV power systems)

[21] MOK/TO 61000-3- OnekTpomarHutHass coBMecTUmMocTb (OMC).
13:2008 YacTb 3-13. Hopwmbl. OueHka HOpM
3NIEKTPOMArHUTHON 3MUCCUM MPU MOAKITIOYEHNN
HECUMMETPUYHBIX 3NEKTPUYECKUX YCTAHOBOK K
cuctemam CpedHero, BbLICOKOTO W KpaWHe

BbICOKOIO HanpshKeHus

(EC/TR 61000-3- (Electromagnetic compatibility (EMC) - Part 3-13:

13:2008) Limits - Assessment of emission limits for the
connection of unbalanced installations to MV, HV
and EHV power systems)

YK 621.396/.397.4:006.354 MKC 33.100.99
MOD
Kniouesble crosa: 3MeKTpoMarH1THas aHeprus, 3N1EeKTPOMarH1THas

COBMECTUMOCTb, CUCTEMA 3NEKTPOCHAOXKEHMS, SMEKTPUYECKasi CETb, KayecTBO
3NEKTPUYECKON 3HEpruM, nokasaTenu KadecTBa, 4acToTa 3NeKTpoCHabXeHus,
dorvkep, rapMOHUKN HanpsBKEHUSt U TOKA, HECUMMETPUS HaMpPsKEHWI, NpoBasibl U
NnpepbiBaHUsl  HampsbkeHusi, MeToAbl  U3MEPEHWid, CpeacTBa  M3MEpPEeHWH,
HeonpeaeneHHOCTb U3MEPEHUI, MOHUTOPUHT KAYeCcTBa 3NIEKTPUYHECKON SHEPTUM

ONEeKTPOHHbIV TEKCT AOKYMEHTa
nogrotoeneH 3A0 "Kopekc" n cBepeH no:
odmLmansHoe usgaHvne

M.: CtangapTuHdopm, 2014
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