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roCT P 51317.4.7—2008
NpeavcnoBue

Lienu v npuHumMnel ctTaHaapTusaumm B Poccuiickon ®egepaumn yctaHoBneHbl degepanbHbiM 3akoHOM OT
27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynmpoBaHnM», a npasuna NPUMEHEHUs HauMoHanbHbIX
ctaHgaptoB Poccuiickon ®eaepauym — FOCT P 1.0—2004 «CraHpapTusauus B Poccuitckon ®epepauuu.
OCHOBHbIE MONOXEHUs»

CBeaeHus o ctaHpa pTe

1 PA3PABOTAH 3akpbiTbiM akuuoHepHbIM 061ecTBoM «HayuHo-ucneiTatensHbli ueHTp « CAMTIC»,
depepanbHbIM rocyaapcTBEHHBIM YHUTaPHBIM NpeanpuaTueM «Bcepoccuincknin HaydHo-uccneaoBaTenbCkuin
NHCTUTYT MeTponorun um. [1.1. MeHgeneesa», efepanbHbIM rocyAapCcTBEHHBIM YHUTapHBIM NpeanpuaTuem
«Bcepoccuiicknia HayuHo-UccneaoBaTeNbCKUA UHCTUTYT METPONOTMYECKON CRYXObl» U TeXHUYECKUM KOMUTe-
ToM no craHgaptusaumm TK 30 «3OnekTpomarHutHasi COBMECTUMOCTb TEXHUYECKUX CPeACTB» Ha OCHOBE
COBCTBEHHOr0 ayTEHTUMHOTO NepeBoAa CTaHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum komuteTom no ctaHaapTusauum TK 30 «OnekTpomarHuTHasi COBMECTUMOCTb
TeXHU4ECKUX CpeacTB»

3 YTBEP>X[JEH V1 BBEAEH B JEMCTBWE Mpukazom degepansbHOro areHTCTBa No TeXHUHECKoMy pery-
NUpoBaHUIio U MeTponorun oT 25 aekabps 2008 r. Ne 723-cT

4 HacTosawun ctaHaapT asnseTcsa MoanuumMpoBaHHbIM MO OTHOLLEHUIO K MEXAYHApOAHOMY CTaHAapTy
MO3K 61000-4-7:2002 «3nekTpomarHutHaa coeMecTUMocTb (SMC). HacTb 4-7. MeToabl UCMbITAHWIA M u3Mepe-
HuiA. ObLiee pykoBOACTBO NO U3MEPEHUAM rapMOHUK U MHTEPrapMOHUK U U3MEPUTENbHLIM Npubopam ans cuc-
TeM 3anekTpocHabXxeHna 1 nogknovaeMoro K HUM obopyaosaHus» (IEC 61000-4-7:2002 «Electromagnetic
compatibility (EMC) — Part 4-7: Testing and measurement techniques — General guide on harmonics and
interharmonics measurement and instrumentation, for power supply systems and equipment connected
thereto» ¢ UsmeHeHnem 1 (2008 r.) ykasaHHOro MexayHapogHoro ctaHgapta. Mpu aToM AoNONHUTENbHLIE
nonoxeHus n TpeboBaHUA, BKNOYEHHbIE B TEKCT CTaHAapTa AnNs ydeTa NoTpebHOCTe HaLUMOHanbHON 3KOHO-
Mukn Poccuiickont Pegepaum n ocobeHHOCTeNn pOCCUMCKO HaUMOHanNbHOW cTaHaapTU3aLUuK, BelaeneHsbl B
TeKCTe cTaHdapTa KypcUBOM.

HaumeHoBaHuWe HacTosiLLero cTaHaapTa UsSMeHeHO OTHOCUTENTbHO HAaUMEHOBaHWUA YKasaHHOIo cTanaap-
Ta MOK ans npuseaeHus B cootBeTcTBrE ¢ FTOCT P 1.5—2004 (nyHkT 3.5).

Mpu npUMeHeHNW HacTosALLIEero cTaHaapTa pekoMeHayeTCsl UICNOoMNb30BaTh BMECTO CCbITIOYHbIX MeXayHa-
POAHBIX CTAHA4aPTOB COOTBETCTBYIOLIME UM HauMoHarbHble cTanaapTel Poccuiickoit eaepauunn, ceeieHus o
KOTOpPbIX NPUBEAEHbI B AONONHUTENLHOM NpunoxeHun D

5 BBEAEH BMEPBbLIE

UHpopmayus 06 usMeHeHuUsx K HacmosweMy cmaHOapmy riybrukyemcsi 8 exe2o0Ho u3zdasaeMom
UHGhopMayUoOHHOM yKkazamerie «HauuoHanbHbie cmaH0apmbl», @ MEKCM U3MEeHEeHUU U Nonpasok — 6 exeme-
CAYHO U30asaeMbix UHGOPMAaUUOHHBIX yKasamensix « HayuoHanbHele cmaHOapmel». B ciyqae nepecmMompa
(3aMeHbl) Unu ommMeHbl Hacmosiujeeo cmaHOapma coomeemcemeyroujee yeedomneHue 6ydem onybrukoeaHo
8 eXXeMECSIYHO U30asaeMoM UHGhOpMaUUCHHOM ykasamene «HayuoHanbHelie cmaHOapmel». Coomeememey-
rowjast UHghopmMauusi, yeeOoMIIEHUE U MEeKCMbI pasMewaromces makxe 8 UHghopMayuoHHoU cucmeme obujezo
rosib308aHUs1 — Ha oghuyuansHoM catime @edeparibHO20 a2eHmcemea 1o MexXHUYECKOMY peayriuposaHuio U
mMempoirioauu e cemu MIHmepHem

© CraHpapTtuHdgopM, 2009

HacToswuin ctaHaapT He MOXeT BbITb MOMHOCTHI0 UMW YaCTUYHO BOCMPOU3BedeH, TUPaXMpoBaH v pac-
npocTpaHeH B kauecTBe ohbuLManbHOro u3gaHus 6es paspelueHust deaeparnsHOro areHTCTBa Mo TEXHUYecKo-
My perynvpoBaHuio U METPOMorm
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BeepeHune k MIK 61000-4-7:2002

CrtangapTel cepun M3OK 61000 nybnuvkyloTca oTAeNbHLIMU YacTsAIMU B COOTBETCTBUM CO crieaytoLei
CTPYKTYPOU:

-yacTtb 1. OCHOBbI:

obuee paccmoTpeHue (BBeaeHue, hyHAaMeHTansHble NPUHLUUNLI), onpeaeneHnsl, TepMUHOMNOTUS;

-yacTb 2. 3nekTpoMarHuTHasi 06cTaHoBKa:

onucaHue aneKkTpoMarHuTHol obCcTaHOBKK, Knaccudukauma sneKTpoMarHUTHOW 06CTaHOBKN, YPOBHU
3NEeKTPOMarHUTHOM COBMECTUMOCTH;

-4yactb 3. HopMbi:

HOPMbI MOMEX03MUCCUM, HOPMbI MOMEXOYCTONYMBOCTHU (B Cryyasix, €CMY OHW He SBNAIOTCS NpeaMeToM
paccMOTPEeHUs1 TEXHUYECKMMWN KOMUTETaMu, paspabaTbiBalolMMu cTaHg4apThl HA NPOAYKLMIO);

-vyacTtb 4. MeToabl UCMBITAHWI U U3MEPEHNIA:

MeToAbl USMEPEHUIA, METOAbI UCTILITAHWIA;

-vyactb 5. PykoBoACTBa MO yCTaHOBKE U MOMEXOMOA4aBNEHUIO:

pyKoBOACTBA MO yCTaHOBKe, MeTOAbl U YCTPOMCTBa NOMeXonoJaBeHus;

-vyactb 6. Obwue cTaHOapThI;

-yacTb 9. PasHoe

Kaxaas yactb nogpasgensietcs Ha pasaerbl, KoTopble MOryT 6biTb ONMy6nMKOBaHbI Kak MeXayHapoaHble
cTaHaapTbl NMMBOo Kak TEXHUYECKUe YCIOBUA UNU TEXHUYECKUE oT4HeThl. HekoTopble U3 yKkaszaHHBIX pasgernos
ony6nukoBaHbl. Jpyrue 6yayT onybnukoBaHbl ¢ ykazaHMeM HoOMepa 4acTu, 3a KOTopbiM crnegyeT Ageduc, a
3aTeM BTOPOI HOMeP, Yka3sbiBatoLyui pasgen (Hanpumep, 61000-6-1).

HacTroswmin MmexayHapoaHblil cTaHAapT NPUMEHSETCS NPYU U3MEPEHUSIX rapMOHUYECKMX TOKOB U Hanpsi-
JKEHWI B cucTeMax aMeKTpocHabXeHus, a Takke rapMOHUYECKUX TOKOB, NHKEKTUPYEMbIX B CUCTEMBI 311IeKTPO-
cHabxxeHusa nogknovaeMbiM 06opyaoBaHUEM.

HacTtosawmn cTaHaapT ycTaHaBMMBaeT Takke XapakTepuCcTUKU CpeaCTB U3MepPEHU.



rocCT P 51317.4.7—2008
MNpeaucnoeue k MAK 61000-4-7:2002

MexayHapoaHbivi ctaHaapT MOK 61000-4-7:2002 paspaboTaH MogkomuteTom 77A «HU3KOYACTOTHBIE
3MeKTPOMarHUTHble ABNeHNsA» TexHndeckoro komuteta MOK TK 77 «OnekTpomarHutHasi COBMECTUMOCTb .

M3K 61000-4-7:2002 (BTOpoe wu3gaHue) OTMeHsleT U 3ameHsieT coboll nepsoe usaaHue MOK
61000-4-7: 1991.

UamereHne 1k MOK 61000-4-7:2002 onybnukosaHo B 2008 1.

HacTtoswuin ctaHaapT siBnsieTcs YacThio 4-7 cepun ctaHgapTos MAOK 61000.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

CoBMeCTUMOCTb TeXHUYECKUX CPeACTB 3NeKTPOMarHuTHas

OBLLEE PYKOBOACTBO MO CPEACTBAM U3MEPEHUIA U U3SMEPEHUAM FAPMOHUK
N MHTEPTAPMOHMUK O5NA CUCTEM 3JIEKTPOCHABXEHUA U MOOKNIOYAEMbIX K HUM
TEXHUYECKUX CPEACTB

Electromagnetic compatibility of technical equipment. General guide on harmonics and interharmonics measuring
instruments and measurement, for power supply systems and equipment connected thereto

Dara BBegeHna — 2010—01—01

1 O6nacTb NpUMeHeHuns

HacTtosawumn ctangapT pacnpocTtpaHsieTcs Ha cpeacTBa namepeHuii (CU), npeaHasHavyeHHble AN name-
peHWiA CNeKTpanbHbIX COCTaBMSIIOLUNX HarpsXKeHUsT U moka B nonoce YacTtoT 4o 9 k'L, KoTopble HanoXeHsl Ha
OCHOBHbIE COCTaBIsAOLLNE B cUCTEMaX 3rekTpocHabxeHusi yactoTon 50 m 60 'y,

M3 npakTuiecknx coobpaxkeHnin B HacTOSALLEM CTaHAapTe YCTAHOBIIEHO pasnuyme Mexay rapmMmoHMKamm
N MHTEPrapMoHMKamMn ¢ OQHON CTOPOHbI, U APYTMMW CNeKTpasibHbIMU COCTaBMIAOWNMUN, PaACNONOXKEHHbIMU
BblLe 0b6nacT 4acToT rapMoHUK (MpubnusutensHo 2 kM) 4o yacToThl 9 kI, ¢ APYro CTOPOHBI.

Hactoawumn craHgapTt ycTaHaBnueaeT xapaktepuctukn CU, npegHasHayeHHbIX Kak Ans U3MepeHnin
napameTpOB rapMOHUYECKUX TOKOB U HAMNPSKEHWIA B AENCTBYIOLLUMX CUCTEMAX 3MeKTpocHabXXeHus, Tak 1 ans
UCMbITaHWUM oTAeNbHBIX 06pa3uoB TexHnYeckmx cpeacTts (TC) Ha cOOTBETCTBME HOPMaM 3MUCCUUN HU3KOYAC-
MomHbIX KOHOYKMUBHbLIX MOMEX, YCTaHOBIEHHbIM B COOTBETCTBYIOLWMX CTaHAapTax (Hanpumep, HopMam
3MUCCUN FaPMOHUYECKUX COCTaBNSIOLWMX noTpebnaemoro Toka no FOCTP 51317.3.2).

CeegeHusi o CU, npegHasHayeHHbIX 4151 TPUMEHEHWS B NOSIOCE YacTOT, PacronoXeHHOW Bellwe o6nactu
YacToT rapMoHuK 1 ao 9 klMu, npuBeaeHsl B NpunoxexHun B.

B HacToslweM cTaHaapTe ycTaHoBNeHbl XapakTepnctukn CU, 0OCHOBaHHbIX Ha NCMOMb30BaHUM ANCKPET-
Horo npeobpaszosaHus Pypbe.

OnwucaHwne yHKLMiA 1 cTpykTypa CU NnpmMBOoasATCA B HAcTosILLEeM cTaHgapTe A0CTaTOYHO noapobHo u aon-
XXHbI BOCMPON3BOAUTLCS U3rotosuTensamm CUY ¢ MakcumanbHOM TOUHOCTbL0. DTo 00bsicHse TCA Heobxogumoc-
Tblo NpumeHsATb CU, obecneunBsatolime BOCNPOU3BOAMMbIE Pe3ynbTaThbl, HE3ABUCUMO OT XapaKTepUCTUK
BXOAHbIX CUTHAMOB.

CW pormxkHbl ob6ecneunsaTtb U3mepeHue rapMoHuK 4o 50-ro nopsigka.

2 HopmaTuBHbIe CCbISNKU

B HacTosLwweMm cTaHgapTe NCNofb30BaHbl HOPMaTUBHbIE CCISIKX Ha criegytoLlime cTaHgapThl:

FOCTP51317.3.2—2006 (MOK 61000-3-2:2005) CosmecmumMocmb mexHUYecKux cpedcmea arekmpo-
MagHUMHasi. SMUCCUST 2apMOHUYECKUX coOCMasiTsiouUX MmoKa mexHUYecKuMu cpedcmeamu ¢ riompebiisie-
MbIM mokom He boriee 16 A (8 00HoU ¢hase). Hopmbi u MemoOdsi ucribimarull

FOCT P 51317.3.12—2006 (M3K 61000-3-12:2004) Cosmecmumocmb MEeXHUYECKUX cpedcme IreK-
mpomazHumasi. OgpaHudeHUe IMUCCUU 2apMOHUYECKUX COCMAasIsIoLLUX MoKa, Co30as8aeMbiX MexHUYe CKU-
Mu cpedcmeamu ¢ nompebrisseMbim mokoM 6ornee 16 A, Ho He boniee 75 A (8 00Hol hase), nodkToYaeMbIMU K
HU3KO8OJTbMHLIM cucmemam 311ekmpocHabxxeHus obuje2o HasHaqdeHus. HopmMbi u Memo0s! ucriimaHut

U3paHve opmumanbHoe
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FTOCTP51317.4.30—2008 (M3K 61000-4-30:2008) 3nexkmpudeckasi aHepausi. CoeMecmumMocms mex-
Huyeckux cpedcme anekmpomMazHumsas. Memodbl usmepeHull nokaszamenell kadecmea 3feKmpu4eckol
3Hepauu

FOCT P 51318.16.1.1—2007 (CHUCIIP 16-1-1:2006) Cosmecmumocmbs MexXHUYECKUX cpedcme rek-
mpomazHumHasi. TpebosaHus K annapamype 0719 U3MeEPEHUS NapaMempos UHOyCcmpuasbHbIX paduonomex u
romexoycmoutiqugocmu U memoosbl uamepeHull. Yacme 1-1. Annapamypa Ons1 u3MepeHusl napamempos
UHOycmpuansHbix paduoriomex u rnomexoycmotdusocmu. [Mpubops! Onst usMepeHusr UHOycmpuaabHbIX
paduornomex

FOCT P 51318.16.1.2—2007 (CUCIIP 16-1-2:2006) Cosmecmumocmbs mexHU4YecKux cpedcme arnek-
mpomazHumuas. TpebosaHus K arnapamype 055 UsMepeHusi napamempos UHOycmpuanbHbIX paduonoMex u
nomMexoycmouyuseocmu U mMemods! usaMmepeHul. Yacme 1-2. Annapamypa Onsi USMepeHUs rnapamempos
UHOycmpuarsbHbiX paduornoMex u rioMexoycmotiyueocmu. Yempolicmea Onisi USMEPEHUS KOHOYKMUBHBIX
paduoriomex u ucrnbimaHull Ha ycmoUl4ueocmeb K KOHOYKMUBHbLIM paduoriomexam

TOCT 13109—97 3nexkmpuyeckas aHepaus. CoeMecmumMocmb MeXHUYECKUX cpedcme afiekmpomase-
HumHasi. HopMbi kayecmea aniekmpuyeckoll 3Hepauu 8 cucmemax 351eKmpocHabxeHus1 obLe20 HasHayeHust

ITOCT 30372—95/OCTP 50397—92 Cosmecmumocmb MEXHUYECKUX CPeACME ANIEKMpPOMazZHUMHasl.
TepmuHbi u onpedeneHus

MpwnmeyaHune—py NONL30BaHUN HACTOSILLUM CTAHAAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbIOY-
HbIX CTAHAAPTOB B WHMOPMAUMOHHOM cuUCTeme OoOLero nonb3oBaHus — Ha oduumanbHoM cante degeparnibHOro
areHTCTBa NO TEXHUYECKOMY PerynupoBaHuio u MeTponormm B cetn HTEepHeT unm no exerogHo nagasaemomy nHdopma-
LMOHHOMY yKa3aTenio «kHaumoHanbHble CTaHAapTbI», KOTOPbIN ONYGIIMKOBAH MO COCTOSIHMIO Ha 1 AHBAPS TEKYLLEro roaa, u
NoO COOTBETCTBYIOLUM €XEMECSYHO U3AAaBaeMbiM MHGOPMAaLIMOHHBIM yKa3aTernsiM, OnybrMKOBaHHbLIM B TEKYLLEM FoAy.
Ecnu CCbINOYHbIN CTaHAAPT 3aMEHeH (M3MEHEH), TO NPU NONMb30BAHUM HACTOSILUM CTaHZ4APTOM CrielyeT pyKOBOACTBO-
BaTbCS 3aMEHSIIOLMM (M3MEHEHHbIM) CTaHAAapTOM. ECnn cCbinoyHbIi CTaHaapT OTMeHeH 6e3 3ameHbl, TO MOoNMoXeHue, B
KOTOPOM 1aHa CChINIKa HA HETO, MPUMEHSIETCS] B YACTH, HE 3aTParvBaloLLei 3Ty CCbIKY.

3 TepmuHbI, onpeaeneHus, 0603HaYeHUA U UHAEKCDI

B HacTosilweM cTtangapTe npuMmeHeHbl TepMuHel no FOCT 30372, [1], a Tarke cneaylowme TePMUHbLI C
COOTBETCTBYOLUMM onpeaeneHUs MU,

3.1 OnpegeneHust, oTHOCALLMECHA K YaCTOTHOMY aHanu3y CUrHanoB ¢ NpuMeHeHMeM npeobpaso-
BaHus dypbe

B HacTosilem cTaHgapTe ucrnonb3yeTcs npusedeHHas Huxke opma psga Pypbe, yuUThIBAA OTHOCK-
TeNbHY0 NPOCTOTY U3MEPEHUI 3HAUYEHWIA YrioB hasoBoro casura nyTem onpeeneHus MOMEHTOB nepexoaa
yepes Hyrb:

f(t)=Co+ ZCkSin[£w1t+(pkj, (1)
k=1 N

Ck =|bk +jak| =1[a,f +b‘§

Ck
Yok =—+=

¢ =m+arctg [:—k] ecrmb, <0 @4 =arctg [Z—k] ecnnby, >0
k k

rae
Pk =£,ecnwbk=0|nak >0 <pk=—g,ecn|/|bk=0v|ak <0

gk =0, ecnuby|<emjag|<e

npn £=0,05% Upom ¥ € = 0,15 % Iiom M Npu ¢ = 0,15 % Usom ¥ € = 0,5 % Ihom
COOTBETCTBEHHO, CM. Tabnuuy 1
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MpwumeyaHune— YcraHoBneHve B NpUBEAEHHOM Bbilue OnpeaeneHnn hasoBbIX YINOB @y PaBHLIMMW HYMIO ANs
Cny4aes, koraa sHavenus by n a;, NpeacTaBnsioT cobol JOCTATOHHO Manble BeNUYMHLI, 03HauaeT Ans uarotosuteneri CU
BO3MOXHOCTb UCKNIOYNTb TpeboBaHue namepeHuin yrnoB ha3oBoOro CABUra Manbix CUrHarnoB, YYUTbIBast, YTo a3oBbie
M3MEepeHnsn NPV CUrHanax KpavHe marblx amnnuTy4 MoryT NnpuBecTy kK GONbLWMM OTKNOHEHNSIM Pe3yrbTaToB.

B BbipaxeHunax (1) — (3):

©4 — YrnoBas 4acToTa OCHOBHOIA cocTaBnstowedi ( o= 2nrf, 4);

Ty — BNMTEeNbHOCTL BPEMEHHOro MHTepBarna usmepeHus (LMpUHa nsMepuTenbHoro okHa). B TeueHne
NHTepBana naMepeHns BbINoNHsieTCs npeobpasoBaHue Pypbe byHKLUN BpEMEHN;

€, — NOCTOAHHAA COCTaBMSOILAs;

C, — amnnuTyaa cocTaBnsoLLei cniekTpa cyacToTon fg , = (KIN); £y 4;

Y¢, x — CPeAHeKBaapaTU4ecKoe 3HaUeHWe COCTaBNAIOLLEN CNEKTPA Cy,;

fy; 1 — OCHOBHasi YacToTa CUCTEMbI BNEKTPOCHAGKEHUS;

k — nopsakoBbI HoMep (MoPAA0K) cnekTpanbHOM cocTaBAoLWE N, OTHOCALLMIACA K pa3peLleHUto Mo Yac-
Tote (fo 1 = 1Ty);

N — yncno neprooB OCHOBHOW YaCTOThI BO BpEMEHHOM MHTEpBare U3MepeHUs;

¢, — Yron aszoBoro cAasura crnexkTpansHo CoCTasnNAoLEen ¢ NOPsSAKOBLIM HOMEPOM K.

B GonbLluMHCTBE cryyaeB Ans HaxoxaeHus psga ®ypbe npuMeHsItoT LU poBLle MeTOAbI, T.e. anropuT™M
AuckpeTHoro npeobpasosaHuna ypse (DFT)unuero sapnaHt — BbicTpoe npeobpasosaHune Gypwe (FFT). Ons
3TOro aHanManupyemblii aHarnorosbIi CUrHan nofaroT Ha BXo aHanoroso-Ludposoro npeobpasosatens. MNony-
YeHHble oTcYeThl 3anoMuHatoT. Kaxaas rpynna ns M oTcHeToB COOTBETCTBYET BPEMEHHBMY MHTepBany nsmMe-
PEHNSA, B KOTOPOM OCYLLECTBNSAETCA AUCKPeTHOe NpeobpasosaHue dypoe.

B cooTBeTCTBMU C NPUHLMMAMN pasnoXeHUs dyHKLNM BpeMeHn B pag Pypbe AnUTenbHOCTbL BpeMEHHOro
WHTepBana u3MepeHus T, onpeaenseT paspelueHue no vactote f , = 1/T (4acToTHoe pasaeneHue cnek-
TpanbHbIX cocTaBnswLWmUX) Npu aHanuse. CrnegosaTernbHO, ANUTENLHOCTb BPEMEHHOMO MHTepBana nsMmepe-
HUA T, AorpkHa BbITb paBHa NPOU3BEAEHUIO ANUTENLHOCTU Nepuoaa OCHOBHOW YacTOThl HanpsbkeHus B
cucTeMe snekTpocHabxeHUs Ha Lenoeyncno N, 7.e. Ty, = NT,.YacToTa OTCYETOB B 5TOM Clyyae AOmKHA BbITh
fy= MI(NT,), rie M — 4uncno oTcHeToB B npedenax AnnTensHOCTM BPeMEHHOo MHTepBana nsmepeHus T,,.

Mepepn BbINONHEHNEM AMUCKPETHOro NpeobpasoBaHusa Pypbe oTCHETHI, COOTBETCTBYHOLME ANUTENbBHOC-
TN BPEMEHHOrO NHTEPBara N3MepeHust, B psiae criydyaeB B3BELUMBAIOT, YMHOXas UX Ha CUMMETPUYUHYIO (byHK-
uno (pyHkuMo nameputenbHoro okHa). OaHako AN NepuogudeckuX CUrHarmoB U CUHXPOHU3UPOBAHHBIX
OTCYETOB MPeAnoYTUTENbHO WUCMONb30BaTh MPSIMOYIOMbHYIO B3BELUMBAIOWYIO (PYHKLMIO U3MEpUTENbHOro
OKHa, 3KBMBANEHTHYH YMHOXEHUIO KXXOO0ro oTcHeTa Ha eanHuLYy.

Mpoueccop, ocyllecTBSOWUA AnckpeTHoe npeobpasoaHne dypbe, onpeaensieT opToroHarnbHbIE
koahpuumeHTsl Pypbe a, 1 b, COCTABMSOLIMX CTIEKTPa Ha YacToTax fc, «=KTyk=0,1,2...M—1.0pHako
NWWb 3HaYeHUs K, He NpeBblLLatoLLe NOSTOBUHBI MaKCUMarbHOro 3Ha4YeHuUs, SIBNSOTCA None3HbIMU, Apyras
MonoBuHa ABNsAeTCs X gybnukatamu.

Mpu ycnoBWmn CUHXPOHM3aL MW rapMOHUYeckasi cocTaBnsiowas nopsaka h (nopsgok onpegensieTcsl OTHO-
CMTENbHO OCHOBHOM YacToThl f; 4) Bo3HMKaeT B npeobpasoBaHui Pypbe Kak cnekTpanbHasi cocTasnsaowas
nopsaka k, rae k = hN.

BeicTpoe npeobpasosaxue Pypbe npeactasnsieT coboi cneumanbHein anropuTM CokpalLeHUs BpeMeHU
BbIYMCNEHWA. INA ero npuMeHeHust Heo6XoAUMMO, YTOOEI YUCTO 0TCHETOB M 6bINO paBHO LENOA CTeNeHU 2, T.e.
M = 2 rge, Hanpumep, i > 10.
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Mpy HeobxoanmocTn cumson Y, o6o3HavaroWwmii cpegHeKkBaapaTUYeckoe 3HaYeHWe cocTaBnstoLein
CMeKTpa ¢, 3aMeHsItoT cumBonom 1 Ans Toka v cumeosiom U — ans HanpsbkeHus. Mnaeke C npeaHasHaveH ons
OTHeceHuA nepeMeHHbIX K cnekTparbHbIM COCTaBNAOLWNM.

MpnmeyvaHne — Cne,qyeT YYUTbIBaTh, YTO NPMBEAEHHbIe onpegeneHnsa NnpuMeHUmMbl K yCTaHOBUBLLNMCA CUT-
Hanam.

3.2 TepMuHbI M onpeaeneHns, OTHOCALLUNECH K rapMOHUKaM

3.2.1 yacToTa rapMoHuku (harmonic frequency) f,, ,: YacToTa, KpaTHas OCHOBHO YacToTe CUCTEMbI
anexkTpocHabxerus (f, , = h-f, ).

Mprnmeyanne—Yacrora rapMOHVKM fy j, MOEHTNYHA YaCTOTE CMEKTParbHOW COCTaBNAOWEN fo ; npu
; :
k= hN.

3.2.2 nopapok rapmoHuku (harmonic order) h: Llenoe 4ncno, pasHoe OTHOLLEHMNIO YaCTOTbl rAapMOHU-
KM K OCHOBHOW 4acToTe CUCTEMbI 31eKTpocHabxeHWs. MpUMeHUTEeNbHO K aHanuay, UCNomb3yoweMy AUCKpeT-
Hoe npeobpasoBaHue Pypbe NPU CUHXPOHU3ALUN MeXay fy, 1 M f;(4acToTa oTC4YETOB), NOPAJOK rAPMOHUKHU h
COOTBETCTBYET CneKTpansHon cocTasnsowenk = hN (k — Homep cneKTpanbHoii coctasnaowen, N — vyucno
nepuroaoB OCHOBHOMN 4acTOThI, COOTBETCTBYIOLLEE BpeMeHHOMY UHTepBany usmepexuna T ).

3.2.3 cpepHekBagpaTU4ecKkoe 3HayeHUe rapmMoHuYeckon coctasnswowen (r.m.s. value of a
harmonic component) YH’ « CpenHeksaapaTuyeckoe 3HadeHWe 0AHON U3 COCTaBNAIOLWNX Ha YacToTe rapmMo-
HWKW NpY aHanuae curHasnos HecuHyconaansHon opMbl. Jna KpaTKoCTU A0NYCKAETCA NPUMEHATL ANA AaHHbIX
COCTaBNSOLNX HAUMEHOBaHNE KTapMOHMKa.

[nsa uenei HacTosiWero cTaHaapTa ANUTeNbHOCTL BPEMEHHOro UHTepBana U3MepeHna cooTBeTCTByeT
N = 10 nepuoaam 0OCHOBHOM 4acTOThl (41151 cUCTEM dnekTpocHabxeHua YacToTol 50 Mu) unu N = 12 nepuogam
OCHOBHOI YacTOThI (A151 CUCTEM aneKTpocHabxeHus YacToTon 60 'u), T.e. npubnuanuTensHo 200 Mc(cM. 4.4.1).
OToo3HavaeT, Yto Yy, = Y¢ 1o pANACHCTEM S0 UMY, (= Y 4, , AN cucTeM 60 I'L).

MpwuwmedaHwue— apmoHuyeckas cocTaBnaowan Yy ,WAEHTUYHA cocTaensiowen cnektpa Yo 4 npnk = hN
(Y n=Yc h.n) MpnHeoGxoammocTn cumeon Y sametsitoT cumeonom 1 ans Toka n cumeonom U — ans HanpsikeHusi.
Nupekc H npearasHayeH anst oTHeceHusi nepemenHbiX £ nnm U K rapmoHNYeckuM COCTaBISIIoWmMM.

3.2.4 cpepHeKkBagpaTU4eckoe 3HaYeHUe rapMoOHUYeCcKoM rpynnsl (r.m.s. value of a harmonic group)
Y, »: KopeHb kBaapaTHbIil U3 CyMMbl kBaapaToB cpeHeKBaApaTUieCkuUX 3Ha4eH!iA rapMOHUYECKOi cocTas-
NS0LWeNn N NPUMBIKAIOLINX K HEW CreKTpanbHbIX COCTaBMSIOWLMX, COOTBETCTBYIOLLMX AAHHOW ANMUTENbHOCTH
BPEMEHHOro uHTepBana usmepeHusi. B rapmoHu4ecko rpynne cymmupyeTcst aHeprusi bnvsnexaimx cnek-
TpanbHbIX COCTaBMSAOLNX C IHEPTUE COBCTBEHHO rapMOHMUKU (CM. Takcke ypaBHeHUe 8 1 pucyHok 4). Mopsigok
rapMOHWU4ECKOI rpyninbl onpeaensieTcs NopsaKoM paccMaTpyuBaeMoi FrapMOHUKK.

MpumeuaHune—pu Heobxogumoctn cumeon Y aamensiioT cumsoniom I ans Toka u cumeonom U — ans
HanNpPsPKEHUS.

325 cpe.nHeKBanpaTutlecKoe 3Ha4yeHue rapMmoHuyeckon nogrpynnsl (r.m.s. value of a harmonic
subgroup) Y, ,: KopeHb kBaapaTHBI U3 CyMMbl KBapaToB CpeAHEKBaAPaTUIECKUX 3HaUeHNI rapMoH1yec-
Kon COCTaBnmomem 1 ABYX HenocpeACcTBEHHO NPUMbIKAIOLLMX K He CnekTpasibHbIX cocTasnsowmx. Ansyyeta
BNUsiHWA KonebaHuin HanpsbkeHUs NPY NPoBeAEeHU UccneJOBaHWI CNeKTparnbHOro CocTaBa HanpsKeHWs noa-
rpynnbl BbIXOAHBIX KOMMOHEHTOB AUCKPETHOro Npeobpa3soBaHus Pypbe nonyyaoT CyMMUPOBaHUEM 3HepreTu-
YecKoro cofepXaHWsi HernocpPeAcTBEHHO NPUMBIKAIOWMNX ChekTpasibHbIX COCTaBMslOWMUX C  3Hepryen
COBCTBEHHO rapMOHUKK (CM. Talke ypaBHeHWe 9 n pucyHok 6). Mopsaok rapMOHUYECKOW NOoArpynnbl
onpepgensieTcsl NOpsAKOM paccMaTpUBaeMoi rapMOHUKK.

Mpumeuanune—Ilpn HeobxoaumocTn cumeon Y 3ameHsiioT cumsoniom I ana Toka n cumeonom U — ans
HanpsPKEHUs.
3.3 TepmuHbl U onpeaeneHUn, oTHocAWMUeECH K ko3 dUuLMeHTaM UCKaXKeHUs

3.3.1 cymmapHbIil koadduLneHT rapmoHudeckux coctaBnatowux (total harmonic distortion, THD)
THDy: OtHolueHune cpeHeKBaApaTUYecKoro 3Ha4eH1s CyMMbl BCEX rapMOHUYECKUX COCTaBNAWMX Y, , A0
rnopsaka h, .. K cpeaHeKBaApaTUHECKOMY 3Ha4EHUI0 OCHOBHOW cocTaBmnAoWEen Yy, 4

THDy = @
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MpumevyaHNs

1 TMpu HeoBxoauMocTh cumeon Y sameHstoT cumeonom I ans Toka n cumsonom U — AN HanpshkeHus.

2 h pax MPMHUMAIOT paBHbIM 40, €CN MHOE 3Ha4YeHKE He YCTAaHOBIEHO B MEXAYHaPOAHbIX CTaHAAPTaX, yCTaHaBu-
BalOLLMX HOPMbl SMUCCUN TAPMOHKIK.

3 TepmuH «K03GhhuULLIBHM UCKaXeHUS CUHycoudansHOCMU Kpugol HarnpskeHUs» 01159 0603HaveHUs CyMMapHOz0
KoaghpuuueHMa 2apMOHUYECKUX cocmaeansarouwux npumeHer e FOCT 13109.

3.3.2 cymMapHbIn koaddpULUeHT rapmoHudeckux rpynn (group total harmonic distortion THDG)
THDG,: OTHolleHWe cpeaHeKBaapaTUYECKOro s3HaueHUs rapMoHUYECKX rpymn Yg , K cpeaHeKkBagpaTuyec-
KOMY 3Ha4YeHUIo rapMOHUYECKOM rpynnbl, CBA3aHHON C OCHOBHON COCTaBMsAOLWEeN Yg 1

2

hmax Y, (5)
THDGy = ol
h=hmin Yg.1
rae hin 22;

MpumeuvaHusn

1 Mpwn Heo6xoagMMOCTH CUMBON Y 3aMeHsT cMMBonomM I ans Toka n cuMmeonom U — ans HanpsikeHusl.

2 MpyHUMAKT A = 2, B ay = 40, eCnn vHbie 3HaYeHns He yCTaHOBMNeHb B MeXAyHapoaHbIX CTaHaapTax, ycTa-
HaBMNMUBatoLLMX HOPMbI SMUCCUM FAPMOHMUK.

3.3.3 cyMMapHbIA koadhduLmeHT rapMmoHUdeckux noarpynn (subgroup total harmonic distortion)
THDSy: OtHolleHWe cpeaHeKkaapaTU4eCcKoro 3Ha4eHns rapmoHmdeckux noarpynn Y, g hK cpep,HeKBap,paTM-
YecKOMY 3Ha4YeHUIo rapMoHUYECKO NoArpynnbl, CBA3aHHON C OCHOBHOM COCTaBJ'IFHOLIJ,eI/I Y

Prmax Y. 2
THDSy= .| Y |22, (6)
h=hmin YSg'1
rae hpin 22.

MpnmevaHusn

1 Mpu HeoBXoauMOoCTH cUMBON Y 3aMeHsioT cumeonom I ans Toka n cumeonom U — ans HanpsikeHus.

2 MNpuHnmarT hppn = 2, hpay = 40, €CNK MHbIE 3HAYeHUs He YCTaHOBMEHbI B MEXAYHAapOAHbIX CTaHaapTax, ycTa-
HaBNUBAIOLWMX HOPMbl SMUCCUM FAPMOHUK.

3.3.4 yacTU4HbIN B3BelleHHbIN KO3dpULMEeHT rapMoHUYecKkux cocraBnsowux (partial weighted
harmonic distortion PWHD) PWHDH’ y- OTHolleHuWe cpeaHeKBapaTUHECKOro 3Ha4eHNs CYMMBbI BblAeNEHHbIX
BbICLUMX rapMOHUYECKMX COCTaBMALWMX (NopsAaka ot h ;. Ao h . ), B3BeLeHHbIX ¢ koadhdurumeHTaMn, paBHbI-
MU NMOpPsSIAKY rapMOHUYECKOW COCTaBNAOWENR, K cpeiHeKkBaApaTUYECKOMY 3HaYeHUI0 OCHOBHOW COCTaBNAo-
Lien:

2

hmax Y,
PWHD,y= .| > h Y’“’ : 7)
h hmln H 1

MpnmevyaHusn

1 Mpun HeobxoammocTn cumeon Y sameHsioT cumiornom 1 ans Toka u cumsonom U — ans Hanpsikerns.

2 YacTnuHbiv B3BELWEHHbIN KOIMDDUUNEHT rApMOHUYECKMX COCTaBNSIOWMNX PWHDHy y MPUMEHSAIOT, uToGbl MMeTb
BO3MOXHOCTb YCTAHOBUTb €4MHYI0 HOPMY OOBbEAVMHEHHOIO 3HAYEeHWs1 BbICLUIMX FAPMOHUYECKMX cocTasnaowmx. MoryT
6bITb NPYMEHEHBI TAKXKE YaCTUYHbI 1 B3BELLEHHbIN KO OULMEHT rapMOHUYECKMNX rPynn PWHDg YV HaCTUYHbIV B3BELW EH-
HbIf KO3hPULMEHT rapmoHmyecknx nogrpynn PWHD Y- YacTUUHbIV B3BELLEHHbII KO3 MULIMEHT rapMOHUMECKNX rpynn
PWHDg y PaccumTbIBaloT, 3aMeHVB YH pHAY, 'ACTUYHBII B3BELLEHHbI KO3hMPULMEHT rApMOHUYECKNX noarpynn
PWHDSg y PaccuUmMTbIBaIOT, 3aMEeHNB YH pHa Ygg p - HacTnuHble B3BeLIeHHbIE KOIMPNUMEHTHI TADMOHNHECKMX COCTaB-
NSHOLLMX (rAPMOHNYECKMX IPYIN, FapMOHWMECKNX NOATPYIN) MPUMEHSIIOT B COOTBETCTBUM CO CTAHAAPTaMM, YCTaHABNNBAI0-
WVMMN HOPMbI SMUCCUM NOMEX Ha OCHOBE 3HaueHnn PWHD., (cm., nanpumep, F'OCT P 51317.3.12).

3 3nauenuns hyyn v by, o, YCTaHABNMBAIOT B CTAHAAPTAX HOPM 3MUCCUM NOMEX Ha OCHOBE 3Havennn PWHD,, .
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3.4 TepmuHbI U onpeaeneHUA, OTHOCALLMECA K UHTeprapMoHUKam

3.4.1 cpenHeKkBagpaTUveckoe 3HavYeHUe cneKTpanbHOW cocTaBnswen (r.m.s. value of a spectral
component) Y¢ ,: CpeaHeksagpaTuieckoe sHaueHUe CoCTaBMsAioen, 4acToTa KOTOPOi KpaTHa BenuymnHe,
06paTHOM 3HaYEeHUIO ANUTENbHOCTU BPEMEHHOTO UHTEPBana U3MepeHus.

Ecnu sHayeHWe ANnTenLHOCTU BpeMEeHHOro MHTepBana usmepeHust Ty KpaTHO ANUTENbHOCTU Nepuoaa
OCHOBHOW YacTOThl, TO YaCTOThI NULWb HEKOTOPbLIX CNeKTpanbHbIX COCTaBNALWMX ByAyT KpaTHBIMU OCHOBHOW
vactote. [1py1 3TOM UHTEpBan YacToT Mexay ABYMA NocrneaoBaTeNbHbLIMU criekTparnbHbIMU COCTaBMASIOLLMMA
paseH 1/Ty;, T.e. npubnusuTensHo 5 'y ANa uenen HacToslLero cTaHaapTa.

Mpumeuyanune—Ipn HeobxogumocTn cumeon Y 3amensitior cumsonom I ans toka n cumsonom U — ans
HanpPsPKEHUS.

3.4.2 cpepHeKkBagpaTUveckoe 3HauYeHUe UHTeprapMoHU4ecKomn coctaBnsowen (r.m.s. value of an
interharmonic component) Y ;:. CpeaHeksaapaTyeckoe sHaueHue CrekTpanbHon cocTaBnsiiowen Ye k+hN
YyacToTa KOTOPOM HaXoAUTCA Mexay ABYMA NocneAoBaTeNbHLIMU FapMOHUYECKUMM YaCcTOTaMU (CM. pUCYHOK 4).
[ns kpaTKoCTU fonycKaeTcst NIPUMEHATL ANA AaHHbIX COCTaBMAWMX HAMMEHOBAHNE «MUHTEPrapMOHUKa».

MpumevaHuns

1 Yacrora MHTeprapmMoHUYECKON COCTaBNSIOWEN onpeaensieTcsl YacToTol NuHuM cnekTpa. [laHHasn yactoTta He
KpaTHa OCHOBHOW YacToTe.

2 Heobxoaumo yunThiBaTh pasHULY MeXay KMHTEPrapMOHUYECKOW COCTaBMsIOWENY, haKTUUECKU CO34aBaemMon
npv pyHKLMOHUpOBaHUM 060pyAOBaHUS, Hanpumep, Ha YacToTe 183,333 'y, n «CnekTpanbHOW COCTaBMAIOLEeN», pacCcHm-
TeiBaemou B CU B pedynbrate ananusa popmbl curHanos, Hanpumep, Ha vactote 185 'y ansi cucrembl anekTpocHabxeHust
yactoton 50 'y (wacTota otcueTos npu 6bicTpom NpeobpasosaHumn dypbe). «CnekTpanbHasi COCTaBNSAOWAST» SIBMSIETCS
«rapmoHuyeckon coctasnsiiowen» npu k = h N, rae N — uenoe uicno.

3.4.3 cpenHeKkBagpaTuyeckoe 3HayeHUe UHTeprapmMoHuyeckou rpynnbl (r.m.s. value of an
interharmonic group) Yjg p: CpeaHeksaapaTUieckoe 3HaueHMe BCeX CeKTpanbHbIX COCTaBIAOLLNX B UHTEp-
Basie YacToT Mexy ABYMSA nocnegosaTeNbHbIMU rapMOHUYECKUMM YacToTaMu (CM. pUCYHOK 4).

MpumevaHus

1 [nsauenew HacTosWero ctTangapTa cpeaHeksagpaTUHeckoe 3HaueHUe UHTEPrapMOHUYECKOW FPYibl MEXAY rap-
MOHVKaMWM C NOPSIAKOBLIMU HOMepamu hu h + 1 o6o3HavatloT Yg h Hanpumep, cpeagHeKBagpaTu4ecKkoe 3Ha4YeHNe NHTep-
rapMOHUYECKOW Ipynnbl MeXay rapmoHukamuy nopsgka 5 u 6 o6osHauqaot Y

2 Mpwv HeoBxoammocTy cumBon Y sameHsioT cumsoriom 1 ana toka cmmeonom U — ans HanpsikeHns.

3.4.4 cpegHekBappaTMyeckoe 3HaueHue MHTeprapMOHqucKoﬁ LeHTPUpPOBaHHOW NoArpynnbl
(r.m.s. value of an interharmonic centred subgroup) Y; isg, h* CpeaHekBagpaTtmyeckoe 3HaYeHne BCeX cnek-
TpanbHbIX COCTaBMAOLLMX B MHTEpBane 4acToT Mexay ABYMS NocrnefoBaTerlbHbIMU rapMOHUYECKUMUN HacTo-
Tamu, WCKNYas CnekTpanbHble COCTaBNslolWMe, HernocpedCTBEeHHO Mpuierawowme K rapMOHUYECKUM
YyacToTam (CM. pUCYHOK B).

[ns uenen HacTosilero cTaHgapTa cpedHeKkBaapaTuieckoe 3HaveHe LeHTpUpoBaHHON NHTeprapmo-
HUYeCcKoM NoArpynnel Mexay rapMoHUKamm ¢ nopsakoBbIMu Homepamu h u h + 1 obosHavaroT Ysg - Hanpu-
Mep, cpeaHekBaapaTnYeckoe sHavyeHue LeHTpUpoBaHHON MHTeprapMOHUYECKON NoOArpy bl MeXAy rapMoHu-

KaMmu C NoPAAKOBLIMI HOMepami 5 1 6 0603Ha4aI0T Vg 5.

MpumedaHue—Ipu HeoBxoaumocTn cuMBon Y 3ameHsitoT cumeonom I ans toka n cumeonom U — ans
HanpsbKkeHus.

3.4.5 yacToTa UHTeprapMoHudeckon rpynnsl (interharmonic group frequency) f ig, n* Cpenree
3HaueHne OBYX rapMOHWYECKUX 4acToT, Mexady KOTOPbIMU pacnonoXeHa UHTeprapmMoHudeckas rpynna, T.e.
fig.n = n* fry e 1)2.

46 yacToTa UHTeprapMoHnYeckon LeHTPUpPOBaHHOW Noarpynnel rpynnel (interharmonic centred
subgroup frequency) f,sg n+ CpeaHee 3HaueHWe ABYX rapMOHUYECKUX HacToT, MeXay KOTOPbIMU pacnonoxe-
Ha MHTeprapmMoH14eckasi LieHTpupoBaHHas noarpynna, T.e. figg = (fy p + fy p +1)/2.

’

3.5 O603Ha4YeHNA U UHOEKCbI

B HacTosiLeM cTaHgapTe NoA 3Ha4YeHUsIMU HanpsKeHWUs 1 CUSbl TOKa MOHUMatoT (eCi He YCTAaHOBEHO
NHOE) NX cpeaHeKkBagpaTuyeckme 3HaueHMs.

3.5.1 O6o3HaveHun

B HacTosileM cTaHgapTe MCNonb3yTcs crieaytolme 0603HauYeHUS:

a — aMnNnuTYyaHbIN Ko3dbdULMEHT KOCUHYConaanbHOM cocTaBnsoLwen psga Pypbe;

b — aMnnnTyAHbIN ko3 dULMEHT CUHYcomaanbHON cocTasnawLwel paga dypbe;
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€ — amMnnMTyaHbIA KoadduumeHT psga Pypbe;
f—yJacTtoTa, hyHKUUS;

fc, x — YacToTa crnekTpasibHON cocTaBnALWei nopaaka K,
fc, 1 — YacToTa cnekTpanbHou cocTasnsAtoLLe nopaaka 1;
fg, » — YacToTa rapmMoHU4eckon rpynnbl nopsaka h;

fig,  — YacToTa rapMOHNYECKON NoArpynnbl nopaaxa h;

f,g p — YacToTa MHTeprapMoHMYecKon NoArpynnkl nopaaka h;

fis , h— Yacrota WHTEpPrapMOHUYECKOn LeHTPUpoBaHHOW NoArpynmnbl nopsaxka h;

1.
fy p — YacToTa rapMOHU4ECKOI cocTasnsAlowWe nopaaka h;

f,_,y 1 — OCHOBHas1 4acTOTa CUCTEMBI 3M1eKTPOCHabXeHus,;

fg — 4acToTa OTCYETOB;

hnax — NOPSAAOK BbICLLIEN YYUTLIBAEMOW rapMOHUYECKON COCTaBNSAIOLLEN;

A min — NOPAAOK HUSLLENA yHUTLIBAEMOW FapMOHNYECKON COCTaBNAIoLLe;
j= =1

t — Tekywee Bpems;

B — nonoca 4vacTorT;

| — Tok (cpegHeKBaZpaTUYECKoe 3HaYeHne);

M — uenoe 4ncno, Y4Cno OTCUYETOB B U3MEPUTENBHOM OKHE;

N — uncno neprmoaoB OCHOBHOWM YacTOThl CUCTEMBI 3NEKTPOocHaBXXeHUs, COOTBETCTRYIOWEE ANUTESb-

HOCTW BPEMEHHOIO UHTEpBana usmMepeHusa (M3MepUTENbLHOro OKHA);

P — MouWwHoCTb;

T — WUHTepBan BpemeHu;

T4 — nepunoa 0CHOBHOW YacTOTbl CUCTEMbI 3MEKTPOCHABXEeHUS;

Ty — ANUTENbHOCTN BPeMEeHHOro MHTepBana nsMepeHus, Bkllovatolero B ce6a N neproaoB OCHOBHOM

YacToThl;

U — HanpspkeHue (cpegHekBagpaTU4eckoe 3HaveHue);

Y — nepemeHHasi, 3ameHsieMas Ha U vnun 1,

YC, x — CPe[HeKBaapaTu4eckoe 3Ha4eHne CneKTpanbHON cocTasnaLen nopaaka k;

Y, n — cpedHekBagpaTudeckoe sHaYeHUe rapMOHUYECKON rpynnbl;

\f,i,’y , — CpefHeKkBapaTMyeckoe sHaueHne rapMoHUYECKO CoCTaBnNALen nopsaaxa h;

Y, . h — CpefHekBaapaTuyeckoe 3HaueHue WHTEPrapMOHUYECKOM rpynnkbl;

14, - o
Y,~Sg , — CpedHeKBaApaTuyeckoe 3Ha4eHWe UHTeprapMOHUHECKO LIEHTPUPOBaHHON NOArpYyNMbI;
Ysg, h — CPeAHeKBaapaTuyeckoe 3HaueHe rapMOHUIECKON NOArpynbi;

®— YIroBasi 4acToTa;
4 — Yr10Bas 4acToTa CUCTeMbl 3/1eKTPOCHAOXEHNS;
(¢— pasoBbIA yron.

3.5.2 UHaekcbl

B HacTosAweMm cTaHaapTe UCNoMb3yoT crneayowme NH4eKChbI:

b — UeHTpanbHas YacToTa MHTepBana 4acToT;

h — Texyuee uenoe yncrio, obosHavatoLLee NopsAOK rAPMOHUKY;

k — Tekyllee uenoe yncno, 0bo3HavatoLee NoPALOK CrekTpasibHON COCTaBNAOLLEN;

m — U3MepeHHoe 3Ha4YeHue;

max — MakcuManbHOe 3HaYeHNeE;

min — MUHUMasbHOE 3HaYeHue;

0 — CrMaXeHHoe 3HaveHue;

g — 3HauveHue, OTHOCSLEECH K rpynne;

S§g — 3HayeHue, OTHoCsLLeecs K noarpynne;

i — 3HaveHne NHTePrapMOHNKY;

g, h — rapmoHuyeckasi rpynna, cBsisaHHas ¢ rapMOHUKON nopsiaka h;

sg, h — rapmoHundeckas nogrpynna, Cea3aHHas c rapMoHUKON nopsiaka h;

ig, h — nHTeprapMoHu4eckas rpynna, pacrnonoXeHHas Bbllle rapMoHUKA nopsagka h;

isg, h — VHTeprapMoHuYeckas LleHTpUpoBaHHas NoArpynna, pacrnonoXeHHas Bbllle rapMOHUKL nopsiaka f;

09, h — crnaxeHHas rapMoHudeckas rpynna nopsaka h;

Nom — HOMUWHaIbHOE 3HaYeHuE;

S — OTCYeT;

C — 3HaueHwne, OTHOCcSLEECs K CnekTparnbHbIM COCTaBNAOLLNM;

H — rapMoHuka,;

f—vacToTa;

0 — 3Ha4yeHue, OTHOCALLEeEeCs K MOCTOSIHHOMY TOKY.
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4 O6wue noHATUsA. O6WwKe TpeSoBaHUA K CpeaACcCTBaM U3MepeHUn BCex BUAOB

4.1 XapakTepucTUKU U3MepsieMbIX CUTHanoB

B HacToswweM ctaHgapTe paccMmoTpeHbl CU, npeaHasHavYeHHble:

a) Ans UsMepeHU rapMOHHUK;

b) Ans usmepeHuin UHTeprapMoHuK,;

C) ANsin3MepeHUin crnekTparbHbIX COCTaBNAIOLWNX HAYacToTax Bhilwe o61acTuyacToT rapmoHuk Ao 9 kL.

[uckpeTHoe NnpeobpazoBaHue dPypbe, B TOM Yncne 6uicTpoe npeobpasosaHne dypbe, NO3BONSAET NOMy-
YUTb TOYHbIE pe3ynbTaTbl TOSILKO NPU YCTAHOBUBLUMXCA cUrHanax. CurHanel, aMnanMTyabl KOTOPbIX U3MEHSIOT-
Csl BO BpeMeHW, He MOryT OblTb TOUHO XapakTepusoBaHbl TOMbKO COBOKYMHOCTbIO WX FapMOHUYECKUX
cocTaBnsowmx. [Ana Toro, 4tobbl NONy4YMTb BOCNPOU3BOAUMBIE pe3ynbTaThl FAPMOHUYECKOTO aHanusa no
pe3ynbTaTaM U3MepPEHUIA SMUCCUMN MOKO8 U HarnpsikeHul npy KonebaHusax MOLWHOCTU, MPUBOASALLMX K koneba-
HUSIM CUIbl OCHOBHOTO TOKA, U, BO3MOXHO, KONebaHusiM curibl rapMOHUYECKNX TOKOB, HE06X0AMMO COBMECTHO
NPUMEHSITb METObI CIIAXXUBaHWUA U ANUTENbHBLIE Nepuoabl usmepeHnin. MoaToMy MeToa U3MepEeHU, yCTaHOB-
NEeHHbIA B HacTOsILleM cTaHAapTe, OCHOBaH Ha MPUMEHEeHUW onpeaeneHHbIX Mpoueayp CcriaXxvBaHust
(cm. 5.5.1). Kpome Toro, B cTaHAapTax, ycTaHaBNMBaoLMX HOPMbl SMUCCUN FAPMOHUYECKUX COCTaBMSAOLLNX
TOKa, cofepXXalmx CChINIKU Ha HacTOoSAWMIA CTaHAapT, MOTyT 6biTb YCTaHOBMNEHbI OCTAaTOYHO ANUTEerNbHbIe
nepuodbl HabnoaeHus npy ucneitanusix (cm. FTOCT P 51317.3.2, TOCT P 51317.3.12), obecneunBatoime
nonyyeHune nocneaoBaTesibHbIX pe3ybTaToB UsMepeHUii Npu 4oNyCTUMON MOTPELLUHOCTU.

4.2 Knaccbl TOYHOCTU CpeACcTB UIMEPEHUN

HonyckaeTcsi npumeHeHust CU aByx knaccoB TouHocTu: I n I1. 3To no3sonseT npu cooTBeTCTBUM TpEBO-
BaHUSIM K MPUMEHEHUIO UCMonb3oBaTh NpocTble CU manoi ctoumocTtu. MNpr UcTbITaHUSIX HAa COOTBETCTBUE HOP-
MaM 2apMOHUYECKUX U UHMEep2apMOHUYECKUX MOKO8 U HarpsbkeHull npumeHeHue CU BbicoKoro knacca
TouHocTM I Heo6X0AUMO B Criyyasix, eCrv 3Ha4YeH st U3MePSIEMbIX TOKOB U HanpsbkeHUIA B3k K HOpMam SMUC-
cun (cM. NpumevaHve 2 kTabnuue 1).

4.3 Buabl UsmMepeHun

B HacTosilem cTaHaapTe YCTaHOBJIE€HbI Tpe6OBaHVIF| K NpOBEeAEHUIO U3MePEHUIA TapMOHUK U UHTeprap-
MOHWK mokKa U HaripsixeHusi. Kpome Toro, paccMoTpeHbl U3MepeHNa B NoNoce 4acToT A0 9klu,.

4.4 O6wasn cTpyKTypa cpeacTBa UsMepeHui

B coBpemeHHbIX CU, 0OCHOBaHHBIX Ha UCMOMNb30BaHUN AUCKPETHOro npeobpasosaHus dypbe, NpUMEHs-
eTCA, Kak Npasusio, anroputM YCKOPEHHOTO BbIMNOSIHEHNA yka3aHHOTo Npeobpa3oBaHusl, HasbiBaeMblA «Bbic-
Tpoe npeobpasoBaHue Pypber». B HacTosweM ctaHaapTe paccmoTtpeHa cTpyktypa CU Ha ocHoBe BbICTporo
npeobpaszoBaHua Pypbe. [lonyckaeTca NPUMeHEHNe ApYrnx NPUHUMNOB aHanu3a (CM. pasaen 6).

O6wwas ctpyktypa CU npeacTasneHa Ha pucyHke 1.

CW moryT coaepxaTtb Bce 6M10KN U BbIXOAbI, NpeAcTaBneHHbIe Ha pUcyHke 1, nu nx YyacTb.

4.41 U3meputenbHasa yacTtb CU

OcHoBHas usMeputenbHas Yactb CU gomkHa coaepxatb:

- BXOAHbIE Lieru ¢ (hunbTPOoM, UCKIIoYaoWNM NapasMTHOE HarloXXeHWe CNEKTPOB;

- aHanoroso-LucpoBoi NpeobpasoBaTtenb CO CxeMol BLIGOPKU U XpaHeHUs:;

- 61OK CUHXPOHU3aLIMK U (POPMUPOBAHUA BPEMEHHOTO MHTEPBaNna usmepeHus (Npu HeobxoaumocTtn);

- DFT-BbMUCINTENb, BLINOSTHAOWWA pacHeT koathdULMEHTOoB a; 1 by (Bbixoa, 1);

CW moryT 6biTb AONOMHEHbI cneunanbHbIMU YCTPOACTBaMK, obecneunBaoLLMMy U3MepeHue TOKOB UInn
HanpspKeHUA.

MpumevaHuns

1 CeepaeHuns 0 JONOSNHUTENbHLIX YCTPONCTBAX NPUBEAEHbI B 5.5.

2 [Mpwv npoBegeHun aHann3a rapMOHVK U UHTEPrapMOHUK aHanuaupyeMbii curian f (f) noasepraiot npegBapuTenb-
HOW 06paboTke Ans UCKIMIOYEeHNs YacToT Bbiwe YacToT pabovero guanasona CU.

[OnuTenbHOCTb BpeMeHHOro MHTepBana nsMepeHust 4orskHa 6bi1Tb 10 neprMogoB OCHOBHOW HYacToThl (Ans
cucteM anekTpocHabxeHus 50 ') nnu 12 neproaos ocHoBHOM YacToThl (Ans cuctem 60 'u), 1.e. Ty = (10 unn
12) - T, ~ 200 mc npy NpsiIMOYronbLHOM B3BeLuMBaHUW. HTepBan naMmepeHuin omkeH 6biTb CUHXPOHU3NPOBAH C
OCHOBHOMW 4YacCTOTON cUCTeMbl 3nekTpocHabxeHus. NMpumeHeHWe 3MepUTenbHOro okHa X3HHUHIa gonycka-
eTcsl TOSbKO NpU NoTepe CUHXPoHM3aumKn. NoTepsa cuHXpoHU3aLunM AoMpKHa oTMeydaTbes Ha aucnnee CU. [lan-
Hble, MoMyYeHHbIE NpU NoTepe CUHXPOHU3aLUA, AOMMKHBI MapkupoBaTbest (M. FOCT P 51317.4.30). 311 AaHHbIe
He noAanexar NpUMeHeHWIo AN Lienei OLieHKN COOTBETCTBUS, HO MOTYT BbITb NPUMEHEHBI ANA APYruX Lenei.
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BpemeHHoOI namepuTenbHbLIN UHTepBan AoMKeH ObiTb CUHXPOHU3NMPOBAH C Kaxgon rpynnoi us 10 nnm
12 nepnoaoB OCHOBHOWM 4aCTOTHI (AN5 CUCTEM afeKTpocHabxeHust S0 unn 60 My cooTBeTCTBEHHO). MIHTepBan Bpe-
MeHW MeXay Ha4arnoM nepBoro oTcHeTa AUCKPETU3NPOBAHHOIO curHana U Havanom (M + 1) oTcueTa AgnckpeTnan-
poBaHHOro curHana (M — uucno otc4eToB, cM. 3.5.1) gomkeH bbITb paBeH ANUTENBHOCTU YCTaHOBNEHHOIO Y1cna
nepuoaoB OCHOBHOW YacTOThI NP MaKCUManbHOM OTKIMoHeHUU He 6onee + 0,03 %. CU ¢ pazosoit aBTONOACTpON-
KOWM 4acTOTbl UMK APYTMMN MeXaHU3MaMu CUHXPOHU3ALMA AOIMKHBI COOTBETCTBOBATL TPEBOBAHUAM K YCTaHOBKE
YacToThl M 4ONYCTUMO NMOTPELLHOCTA CUHXPOHU3aLMM NPU N3MEePeHUn Mtoboro curHana, YactoTa KOToporo nsme-
HAeTCA NO MeHblUeld Mepe B npeaenax = 5 % HOMUHaNbHOW YacTOThl CUCTEMBI anekTpocHabxeHus. Ana CU co
BCTPOEHHbIM UCTOYHUKOM MUTaHUS, USMEPUTENbHAA CUCTEMA KOTOPBIX BHYTPEHHE CUHXPOHU3UPOBaHA C UCTOYHU-
KOM NUTaHWSA, ykazaHHoe Bhile TpeGoBaHWe K AoNYCTUMbIM Npedenam nsmeHeHUsl YacToTbl BXOQHOTO cUrHana He
npumeHsiioT. Bmecte ¢ Tem CU co BCTPOEHHBIM UCTOUHUKOM NUTAHUS OOMKHBI COOTBETCTBOBATL NpUBEAEHHBLIM
Bbile TPeBGOBaHWAM K yCTaHOBKE YacTOTbl U AOMYCTUMOM NOrPELLHOCTU CUHXPOHU3aLMUMN.

Bbixoa 1 CU (cMm. pucyHok 1) npeaHasHaveH AnA npeAcTaBneHns tHansnayanbHeiX koagguuneHtos a, n
b, anckpeTHoro npeobpasosaHus Pypbe, a TalKe 3Ha4YSHUN KAXKA0M paccCHUTaHHON CNEKTparnbHON CocTaBnNAo-
e TOKa UNn HaNPAXXEeHNA Yo 4.

CW pomkHbl UMETb AOMONHATENbHBIN BBIXOA, He CBA3aHHBIA C AUCKPETHBIM NpeobpasoBaHuem Pypbe,
npeaHasHavYeHHbIN Ans NpeacTaBNeHUs 3HaYEHUA aKTUBHON MOLLIHOCTY P, naMepsieMom Npu TON e AnuTenNb-
HOCTWU WUHTepBasna u3MepeHus, YTO U NpU U3MepeHUn rapMoHuK. Mpu U3MepeHUn aMIUCCUN rapMOHUYECKUX
COCTaBNAWMUX ToKa, noTpebnsemoro TC, B cooTBeTCTBUN ¢ FTOCT P 51317.3.2 3T0 3Ha4eHNe MOLWHOCTU He
OOMKHO YUUTBLIBATL COCTABNAOLLYIO MOCTOAHHOrO TOKa.

lFeHepupoBaHue
4acToThl
AVUCKpeTU3aLumum
Bxoa
HanpsbkeHusi | MpepsapuTenbHas
obpaboTka
—> ﬂugxpemoe Bobixon, 1
UsMepuTenbHas Ouckpetnsaums  ==| npeobpasoBanune
il — dypee (@ Be Yo
TokoBbIA
BXOA MpensapuTensHas l
> oBpaboTka
Ipynnuposaxue
3HaueHUe aKTMBHOM MOLLHOCTH
(cM. npumMevanus 1, 2) Bbixop 2a
‘ (Yg,h)

CrnaxusaHue

Bbixoa 2b
(Yog,h)
MpoBepka

COOTBETCTBUSA

Bbixoa 3

(npoxoauT/He nNpoxoauT)

MpumevaHus

1 3HauveHne akTMBHOWN MOLLHOCTM SIBNSIETCS BXOAHOW BENUYMHONM ANSA NpoLecca CriaXuBaHus.

2 3amepeHve NOCTOSIHHOW COCTaBNsOLWEN U CBA3aHHON C HEl MOLLHOCTM MOXeT OblTb NPegyCMOTPEHO B Ka4ecTee
OOMNONMHUTENBHON BO3MOXHOCTU CU, HO He siBnsieTcs 06s13aTenbHbIM B COOTBETCTBUM C TPEGOBaHUSIMY HACTOSALLEro CTaH-
papra.

PucyHok 1 — O6was ctpykrypa CU
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4.4.2 YctpoucTBa nocTnpoleccopHon o6paboTku

B cooTBeTCTBMM CO CTaH4apTamu, ycTaHaBNMBAOWMMN HOPMbl 3MUCCUUA FAPMOHUYECKUX COCTaBMSIIO-
wmx (cMm. FOCT P 51317.3.2), B cocTaB CU BkntovatoT 4OMONHUTENbHbIE YCTPONCTBA, ocyllecTBsowme obpa-
60TKy AaHHBIX, MONyYeHHbIX B pesyfbTaTe AMCKPeTHOro npecbpasoBaHns ®ypbe, HaNpUMep, UX CriaxvsaHue
1 B3BewmnBaHue (cm. 5.5).

5 UsmepeHne rapMOHUK

5.1 UamepuTtenbHble BXoAbl TOKa

BxogHas Lernb Toka AormkHa ObITb MPUroAHORN ANst UsMepeHns aHannanpyeMbix TokoB. OHa gomkHa obec-
neynsaTb HernocpeacTBeHHOE N3MepeHne rapMoHUK ToKa 1, KpoMe TOro, oMKHA UMEeTb HU3KOBOSbTHBIN BXOZ,
HarnpsKeHUs1 ¢ BEICOKAM MOSMHbIM COMPOTUBNEHWEM ANsl NOAKMYEHUS BHELHUX WYHTOB, NPeACTaBsoWnX
co60ol aKTMBHbIE CONPOTUBNEHUS, UK KOMBMHALMN TpaHCHhOPMaTOPOB ToKa ¢ WyHTaMu. O6nacTb 3Ha4YeHUiA
YyBCTBUTENbHOCTW BXOAHOW Lienu Toka moxeT GbiTb 0T 0,1 40 10 B. MNMpeanoyTuTensHbIM 3HaUeHUeM sIBRSieTCA
0,1 B npu cooTBETCTBMNU TPeHOBAHUSAM, yKa3aHHbIM B 5.3.

Mpun HenocpeacTBEHHOM M3MeEPEHUM ToKa XenaTenbHo (HO He 06s3aTenLHO) obecneunTs criegytowme
AnanasoHbl HOMUHATbHBIX CpeAHeKBaApaTUYeCcKNX 3HaveHuin nsmepsiemorotoka - 0,1;0,2;0,5; 1;2; 5; 10;
20;50; 100 A.

[Ona CU knacca 11 noTpebnsemas MOLHOCTb BXOAHOW LieNy He AoMKHa NpeBbiwaTh 3 BT.

Ons CU knacca 1 nageHve HanpsxkeHUsA BO BXOAHOWM Lieny Toka He AomkHO npeBbiwaTh 0,15 B (cpen-
HekBaZpaTn4ecKoe 3HayeHue).

BxoaHas Lenb Toka A0MKHa NPOAOCIKUTENIbHOE BPEMS BbIAePXKMBAThL TOK, paBHbIn 1,2 1 .
Toka 10 I . B TeveHue 1 ¢ He AOMKHO NPUBOAUTD K KaKUM-TTMB0 NOBPEXAEHNAM.

CW pomKkHbl UMETb BO3MOXHOCTb MU3MEPSATL BXOAHBIE CUrHasbl C OTHOLLEHUEM aMNANTYAHOMO 3HAYEHUS K
cpeaHekBagpaTUyeckomy (KoadduumneHTOM aMmnnunTyabl), paBHbIM 4 B 06n1acTu 3Ha4eHUI N3mepsaemoro Toka
0o 5 A (cpeaHekBagpaTudeckoe 3HaveHue), ¢ koadhdpuuneHTom amnnutyasl 3,5 npu namepsiemom Toke 10 A
(cpeaoHekBagpaTuyeckoe 3HadeHue) U ¢ ko3 puLmMeHTOM aMmnanuTyabl 2,5 npu nsmepsiemom Toke 6onee 10 A
(cpenoHekBagpaTuieckoe 3HavyeHue).

CW gomkHbl UMeTb MHOUKaL N0 Neperpysku.

TpeboBaHuWs K NOrpPeLLUHOCT M3MEpPEHMNA yCTaHOBMNEHbI B Tabnuvue 1.

B vacTu gpyrux tpe6osaruii k CU cm. pasgen 8.

BoszgenctBue

MpwumeyaHune— Bpesynbtare UCKaXeHW N3MEPSAEMOro TOKa HYacTO BO3HUKAIOT COCTABRMSIIOWMNE NOCTOSHHO-
ro Toka. Hanuuue cocTaBnsitoLLMX NOCTOSIHHOIO TOKa MOXET BbI3BaTh 3HAYMTENbHbBIE MONPELLHOCTU BXOAHBIX TPaHcopma-
TopoB Toka. Marotoeutens CY gonxeH ykasaTtb B TEXHUYECKON fIOKyMEHTaun Ha CUY makcManbHO JoNyCcTMMOE 3HaYeHne
COCTaBnsoLLEN NOCTOSIHHOIO TOKa, He MPUBOASILLEE K AOMOITHUTENBHOW NOrPeLLUHOCTY pe3yribTaToB MU3MEPEHUN.

5.2 UaMmepuTtenbHble BXOoAbl HanpsXXeHus

BxoaHas Lenb HanpshkeHUs AoSDkHA OblTb NPUroAHON AN U3MEPEHUIA NMPU MAKCUMArbHOM 3Ha4YeHUn
HanpPsHKEHUS 1 4aCTOThl B aHANM3MPyeMoin cUcTeME 3NEKTPOCHaBXKEHNS 1 COXPaHATbL CBOU XapaKTEPUCTUKA U
obecneynBaTh yCTaHOBINEHHYHO MOrPELLIHOCTb U3MEPEHNIA PN HaNpPsKeHUA, NpeBbiLIatoLWeM B 1,2 pasa Makcu-
MaribHOE HanpshkeHue.

CW pomkHbl MMeTb BO3MOXHOCTb M3MEPATb BXOAHbIE CUrHanbl ¢ ko3 UUMEHTOM aMnnuTyabl He
meHee 1,5 3a UCKINIOUYEHNEM U3MEPEHUIN CUMBHO UCKaXKEHHBIX HAMPSXKEHWIA B MPOMBILLIIEHHBIX S1EKTPUYECKUX
ceTax, AN KOTOPbIX k03D ULMEHT aMnnNUTYAbl AOMKeH ObITb He MeHee 2.

CW 0omKkHbl UMEeTb MHAMKALMIO MeperpysKku.

BospgeicTteue Ha CM B TeueHMe 1 ¢ HanpskeHus, B YeThipe pasa npeBsblLlaloLerc usmepsaemMmoe Hanpsbke-
Hue, unn 1 kB, ¢ 3aBUCMMOCTM OT TOr0, KaKoe 3HauYeHNe MeHbLUE, He AOMKHO NPUBOAUTD K KaKUM-NMB0 NoBpex-
OeHnsM,

HoMuHanbHoe HanpsXeHWe SNEKTPUYECKUX CeTEN B 3aBUCMMOCTM OT MECTHBIX YCMOBUIN MOXET ObITb OT
60 oo 690 B. [ina obecneveHuns yHuBepcanbHoCTN npumereHus CU ans 6onbLUMHCTBa CUCTEM 3MeKTpocHab-
XeHus LenecoobpasHo NpeaycMoTPeThb B KOHCTPYKLMM BXOAHOTO YCTPOWCTBA crieaytolve AnanasoHbl HOMU-
HanbHbIX cpeaHeKBaapaTUYECKNX 3HAYEHNI U3MEPSIEMOTO HaMPSXKEHNS:

U .:66;115;220; 230; 400; 690 B ans cuctem anekTpocHabxeHnst yactoton 50 I'y;

nom-

U, om: 69; 120; 240; 277; 347; 480; 600 B ans cuctem snektpocHabxeHns 4yactoton 60 My,
Mpun ncnonb3oBaHWM BHELWHNX TpaHcopMaTopoB HanpskeHWs LenecoobpasHo NpUMeHsITb cnegyto-

Lime gononHMTEeNbHbIe HOMUHAaMbHbIe HanpsbkeHus: 100; 100 ~3;110//3B.

10
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Mpun ncnonb3oBaHnM BHeLWHNX NpeobpazoBaTtenei LenecoobpasHo NPUMEHSTL BXOAb! C NOBLILLIEHHON
yyBCcTBUTENBHOCTLI0: 0,1; 1; 10 B. BxoaHble Lenu AomkHbl ObiTb CNOCOGHLI BOCNPUHUMATL BXOAHbIE CUTHAmMNbI C
ko3 PULNEHTOM aMNIUTYabl He MeHee 2.

MoTpebnsiemasn MOLHOCTb BXOAHON Lenn He AomkHa npesbiwats 0,5 BT npu HanpsikeHun 220 B. Mpu
HanM4ynM BXOA0B MOBLILLEHHON YyBCTBUTENLHOCTU (MeHee 50 B) BxoaHOe conpoTuBneHne JOMKHO BbiTb He
meHee 10 KOm/B.

HanpsikeHne 0CHOBHO YacTOThl (HACTOTbI CUCTEMBI 3NEKTPOCHA0XKEHUS), 3HAUNTENBHOE N0 CPABHEHWNIO
C ApYrMMU COCTaBNSALWMMUN HANPSHXKEHUS, He AOMKHO BbI3bIBATb Neperpysky, NPUBoOsALLME K UCKAKEHUAM UITX
NHTEPMOoAYNALMM CUTHANOB BO BXOAHbLIX Lensax CU. BosHukatowme npy 3ToM A0NOAHUTENbHBIE MOrPeLLIHOCTY
He JOMKHbI HapyLlaTb YCTaHOBNEHHYIO NOTPELLHOCTb Pe3ynbTaToB U3MEepPEeHN.

CW gomkHbl MeTb MHONKALMIO Neperpysok.

5.3 Tpe6oBaHMA K TOYHOCTU UIMEPEHUN

Ansa CU, npegHasHavyeHHbIX AN U3MepeHUs rapMOHNYECKUX COCTaBNAOLNX MOKa U HalpsiKeHUs, ycTa-
HOBNEHbI AiBa KNnacca TOYHOCTU. 3HaueHNs MakcMMarbHOR 4oNYCTUMON NOrpeLLHOCT W, NpuBeaeHHble B Tabnu-
Le 1, OTHOCATCA K 04HOYACTOTHBIM YCTaHOBUBLUMMCA CUrHanam B pabodeii nonoce YacTtoT, nsmepsiembim CU
Mpu yCTaHOBNEHHbIX pabounx yCnoBnax (B YacTn obnacTten USMeHeH!A TeMnepaTypbl, BNaXXHOCTA U HaMpsiKe-
Hua nuTaHus CU), koTopble 40MKHBI ObITb YCTaHoBMNEHbI narotosutenem CU.

Mpumeyanune—Tlpuncneitannax TC B cooteBeTcTBMM ¢ FTOCT P 51317.3.2 Bonycmumbie 3Ha4YEHUSA N02petu-
Hocmu JOMXKHbl ObITb YCTAHOBMNEHbI OTHOCUTENBHO NPUMEHsIEMbIX HOPM (5 % NpUMeHsIeMbIX HOPM) UM HOMUHANBHOTO
Toka TC 1,( 0,15 % ot /) B 3aBUCMMOCTM OT TOTO, 4TO GorbLue. 3T TPeGOBaHMSA JOMKHbI GbITh yUTeHbI NpK BbIGOpe Anana-
30Ha U3MEeHeHun BxogHoro Toka CH.

Tabnwuuya 1— TpeGoBaHMA K TOYHOCTV M3MEPEHUI TOKa, HANPSIKEHUS U MOLLHOCTU

Knace TouHoctn CU N3mepsiemas BenumimHa Yenosusa MakcumansHas norPeL”HOCTb

n3mepeHui

HanpsixeHune U,21% U, £5% U,
Up,<1% Uym £0,06% U, gm

I Tok Im23% Inom +5% Im
1,<3% I, £015% I .,

MowHocTb P, =150 Bt 1% P,

P,,<150 Bt +1,5BT

HanpspkeHvne U,23% U, 5% U,
U,<3% Uy,m +*0,15% U,

11

Tok Imz 3% Inom +5% Im

1.<3% I, £0,5% I,
1. — HOMWHanNbHOE 3HAYeHWe gnanasoHa U3MepPeHUsl Toka CPegCTBOM U3MEPEHUIA;

nom

U, om — HOMMHarbHOE 3Ha4eHMe AManasoHa M3MepeHMNs HanpshkeHnsl CPEACTBOM M3MepeHuii;

Uy, I, v P, — namepsiemble BENUUNHbI.

Mpumevanwns

1 CWknacca I npumeHsiioT, ecnn Heobxoanmo NnpoBeieHME U3MEPEHUIA C BbICOKOW TOYHOCTBIO, HanpuMmep, Npv Npo-
BepKe COOTBETCTBUS CTaHAAPTaM, BbINOMHEHWUM YCIOBUIA JOrOBOPOB, NPeycMaTpUBaIoLMX BO3MOXHOCTb pa3peLleHus]
CRNOPHbIX BOMPOCOB NyTeM uaMepeHui, n 1.4, Jliobbie namepeHus, BbINONHEHHbIe ABYMS pa3nuuHbiMyu CU knacca 1, gon-
XHbI NPY U3MEPEHUN OZHUX U TEX e CUrHarnoB obecrneymBaTh NosyvYeHne BOCNPOU3BOAUMbIX PE3yNbTaToOB C YCTaHOB-
NEHHOW TOYHOCTBIO (UMW MHAULMPOBATL YCIOBUS NEPErPy3Ku).

2 CWknacca I npumeHsiloT Ans npoBegeHnst U3BMepeHUin 3MUCCUN rapMOHUYECKMX U UHTEPrapMOHUYECKMX TOKOB U
HanpsixeHnn. CU knacca 11 npumensioT npm o61wimx o6cneposanusix. [lonyckaetcsi npumenenne CU knacca 11 gnsi npo-
BeAeHWUs1 U3BMEPEHUI IMUCCUM, ECNN 3HAYEHNS M3MEPSIEMbIX BENTMYUH TAKOBbI, UTO ZiaXKe NpU JOMYLLEHUU NOBbILLEHHON
HeonpeaeneHHOCTU U3MEPEHUI O4EBUAHO, YTO YCTAHOBIMEHHbIE HOPMbI HE NpeBbIWAaloTCs. [NpakTmyecku Nnpy 9ToM 3Ha-
YEHUA U3MepPsIEMbIX BENMYMH AOMKHbI GbiTb MeHee 90 % ycTaHOBNEHHbLIX HOPM.

3 Dononuutensho anst CUknacca I yron casoBoro casura Mexay MHaMBuayanbHbIMM KaHanamm AOMKeH 6bITe Me-
Hee h-1°.

11
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UacToTbl, Haxoasawmecst BHe Nonockl 4actoT namepeHuit CU, AomkHbl 6biTb ocnabneHbl Tak, YTobbl He
okasblBaTb BAUAHUA Ha pe3yrnbTaTthl namepeHuid. [ina nonyyeHusa Heobxoaumoro ocrnabneHus Yactora oTcue-
TOB BXOAHOro curHana MoxeT 6biTb MHOTro 6onblue, YeM Nonoca 4acToT usMepeHuini. Hanpumep, aHanuaupye-
MbIA CUTHaN MOXeT UMeTb COCTaBMALWMUE Ha YacToTax, nNpesbiwarwmx 25 kM, HO y4nTbIBAOTCA NALWb
cocTaBnsolwme Ha Yactotax Ao 2 k'u. Heo6xoanumo NpuMeHATb HU3KOYACTOTHbIN UNLTP, UCKNOYaoLWNIA
napasntHoe HanoXxeHne CNeKTPOB, C 4acTOTON cpesa Mo yposHIo 3 AB npesbiWwaloLLel Nonocy 4acToT, B KOTO-
poi NnpoBogaT usamepeHus. OcnabneHue BHe NoAoCkl NponyckaHUA A0MKHO NpesbiaTth 50 Ab.

MpwnmeyaHune— Hanpumep, punetp BatTepeopra nsatoro nopsgka obecneunsaet ocnabnenve Ha 50 ab Ha
YacToTax, B TPU pasa NPeBbIWAIOLLMX YacToTy cpe3a Ha ypoBHe 3 ab.

Ecnn Heobxoanmo NpoBOAUTL U3MEPEHUSA FapMOHUK CBbiwe 15-ro nopsagka npu HOMUHANLHOM TOKe
6onee 5 A 1 MUHUManNbLHON HeonpeaeneHHOCTU 3MEPEHUIA, LienecoobpasHo UCNONb30BaTh BHELWHWIA LWYHT
WM AaT4UK TOKa, cornacoBaHHble Tak, YTobbl 06ecneunTb NPOXoXKAEHNe HOMUHANBHOTO TOKA UCTILITYEMOrO
TC.

Ana CU, npeaHasHa4YeHHbIX TONbKO ANA U3MEPEHUs rapMOHUK, TPeBOoBaHUA K TOYHOCTU MPUMEHSIIOT
TONbKO B OTHOLUEHUN 3MEPEHWUS TapPMOHUYECKUX COCTaBNSIIOLLNX.

[na pocTwkeHUa TOMHOCTM, ycTaHoBneHHouW B Tabnuue 1, uenecoobpasHo npegycmaTtpusaTtb B
KOHCTpyKUMn CU BO3MOXKHOCTb MPOCTON NOACTPONKN € YETKOW MHAVKaLWEn. [ns 3Toro MoXeT BbiTb NnpUuMeHeH
BHYTPEHHWIA NN BHELWHWIA kanubpaTop. HeonpeaeneHHOCTb 3Ha4YeHUIA BHYTPEHHero kanubpartopa AomkHa
6biTb ykasaHa. lMorpewHocTu, Bbi3BaHHbIe Haubonee BaXkHbLIMM BRMAOLWMMKU akTopamu (Temnepatypa,
HanpskeHue anekTponuTaHnsa CU u 1.4.), AoMkHbI BbITb YCTaHOBMNEHbI M3roToBUTENEM kak anst CU, Tak n ans
BHYTpeHHero kanubpatopa (Npy Hanuuum).

5.4 CxeMaU3MepeHU U HanpsbKkeHUe ANeKTPONUTaHUA

5.4.1 CxeMbl U3MepeHUi AN OLeHKA 3SMUCCUU
CxeMbl namepeHuin npuBeaeHbl Ha pucyHkax 2 u 3.

AU,
E——
L
2
£m
s Ug u
26 nTC
S E N z
o N
3
-
AUy

Ug — HanpsixeHue «dasa — HeMTparb» MCTOYHWKA anekTponuTaHns; U — HanpsxeHue Ha saxumax UTC; Z; Z, — nonHbie conpo-
TUBNEHUA NPOBOLOB M BXOAHOW LIeNu M3amepeHusi Toka; AU — nafeHue HanpsxeHus Ha conpoTusnenusix Z, Zy (AU = AU, + AUp);

L — dasHbiri nposoa; N — HelTpaneHbii npoeofd; UTC — nenbiTyeMoe TEXHUYECKOe CPeacTBO

PucyHok 2 — Cxema namepeHvin aMMccum B 0gHOMa3HbIX cucTemax

12



FOCT P 51317.4.7—2008

AU,
_—
Ly
Z
g L
s 2
o zL
; £
065 nTC
eE Ly
o 4]
[
(o]
7 U
N ZN
-—
AUy

Ug — HanpsbkeHue «asa — HelTparnb» UCTOUHMKA SNEKTponuTaHns; U — Hanpsokenue Ha saxumax UTGC; Z; Zy, — nonHbie conpo-
TUBNEHWUA NPOBOSOB U BXOAHOW Lienk usmepenus Toka; AU — nageHve HanpsixeHus Ha ConpoTUBNEHnax Z; ZN(A U= AU, + AUy

Ly, Ly, Ly — cpasHbie nposoga; N — HelTpanbHbii nposof; UTC — ucnbiTyemoe TeXHU4eCcKkoe CpeCcTBo
PucyHok 3 — Cxema namepeHuni ammceun B TpexdasHbix cuctemax

5.4.2 HanpsikeHue anekTponuTaHua Ansa UsMepeHuim aMmccum

5.4.2.1 Obwue nonoxeHus

MpK n3mMepeHnsix ¢ Lenbto OLEHKN rapMoHUK noTpebnsiemoro Toka Ao 40-i rapMOHUKK YacToThl ceTh
ncnelTatenbHoe HanpsikeHne U Ha saxumax MTC 4omKHO coOOTBETCTBOBATL YCTAHOBMEHHBIM Hke Tpebosa-
HUSIM.

5.4.2.2 TpeboBanus gna TC ¢ noTpebnsieMmbiMm TOKkOM He Bonee 16 A B ogHol chase

Mpu ncnbitanmsax TC ¢ noTpebnsaembim Tokom He 6onee 16 A B ogHon hase gosmkHO BbiTb o6ecneyeHo
COOTBETCTBME Crneayowmm TpeboBaHnaM:

a) npunposeaeHUn ncnbliTaHuin TC OTKNOHEHWUA NCNbITaTeNbHOrO HaNPsSHKEHUA OT YCTAHOBNEHHOIO 3Ha-
YeHWs He JOSPKHbI NpeBbiwath + 2 %, OTKOHEeHUA YacTOThl MUTAHUA OT HOMUHAMNBHOIO 3HaYeHna — + 0,5 %.
Ecnu ucnbityemoe TC yHKUMOHMPYET B onpeaesieHHOM AuanasoHe N3MEHEeHU HanpskeHWs snekTponuTa-
HWS, UCNbITaTeNbHOE HaNpPsPKeHNe OOIPKHO COOTBETCTBOBATL HOMUHANBHOMY HaMPSHXKEHUIO CUCTEMBI 31EKTPO-
cHabxeHua, ANs NOAKNOYEHUs1 K KOTOpoW NpeaHasHadeHo TC (Hanpumep, dasHoMy HanpsbkeHuo 220 B,
COOTBETCTBYlOLEMY MexdaszHoMy HanpsbkeHuo 380 B).

Ans obnerdeHUs UsMepeHUin B TpexdasHbIX TPEXNPOBOAHLIX CETAX NPU OTCYTCTBUU HENTPANbHOro Npo-
BOAHMKA fONyCKaeTCcA NPUMEHEHMWE UCKYCCTBEHHOM HENTPanbHOW TOYKN C UCNONb3OBAHUEM TPEX PE3NCTOPOB,
COMPOTMBIIEHUA KOTOPLIX YCTAaHOBIEHBI C MOrpelHocTbio 1 %. Lienb npuMeHeHna NCKYCCTBEHHON HenTpanb-
HOW TOYKN — obecneveHune NpoBeAeH s USMepeHUii HanPAXKEHNA U MOLHOCTU B 04HON hase Kak Npu KoHUry-
paunn «daza — HerWTpasnb», Tak U Npu koHpUrypauum «asa — dasar. MorpewHocts nsmepenunsa Toka UTC
B pe3yrbTaTe BMAMSAHUS Harpysku BXoAHbIX Lenein HanpsxeHns CU n mobbix yCTaHOBNEHHbIX Lienen NUcky-
CCTBEHHOW HENTpanbHOM TOYKM He AOIPKHBI NpeBbIwaTh 0,05 %.

MpwuMeyaH e — BoMHOIMX criyyasx B MCMosib30BaHUM UCKYCCTBEHHON HEMTpanu HET HEO6XOAUMOCTH, HO NpK
ee NpyMeHeHUY creayeT yunTelBaTh pPsifi pekomeHaauuii. ickyccTBeHHaa HeMTpanbHasi Touka MOXeT ObiTb co3/1aHa TpeMs
BXOZHbIMU MOMHbIMU CONPOTMBNEHUAMU BoNbTMeTpoB CU. B kadecTBe anbTepHaTMBblI UCKYCCTBEHHAS HEWTParnb MOXeT
BKITloUaTh B cebsi NONHbIE CONPOTMBNEHUS CYLLLECTBYIOWUX LieMnel Noc BXOAHbIE MNOMHbIE COMPOTUBIEHUS] BONILTMETPOB
CI. Bo3aMOXHO Takxe, 4TO LieMNb UCKYCCTBEHHON HENTPary (Npy HaNM4Yum ) U BXOOHbIE COMPOTUBIIEHWS BONIbTMETPOB MOTYT
ObITb COeANHEHbI TaK, YTOGbl HE BHOCUTL MOrPELUHOCTU NPY U3MEPEHMMN TOKA (T.K. Harpyaka npucyTcTBYeT Ha CTOPOHe
MCTOYHMKA HanpsikeHusi npeobpasoBartens Toka). Bo MHOMMX gpyrvx cny4asx norpelwHocTy, Bbi3BaHHbIE HArpy304HbIM
ahheKTOM Lienm NCKYCCTBEHHON HENTPAanW 1 BXOAHbIMW NMOMHLIMU CONPOTUBIEHUsIMW BONbTMETPOB CU, MoryT 6bITb CKOM-
NEHCHMPOBaHbI PEryNMPYOLWLMMU NETNAMU 06paTHON CBA3N B UCTOYHWKE, BBOOAUMbIMW TaK, YTOGbI NOrPELLIHOCTU n3mepe-
HUIN, KOTOPbIE B MHbIX CyYasix MOrNu 6l BO3HUKHYTb, (hakTWyYeCcky OTCYTCTBOBaNu. YA0BNeTBOPUTENbHbIE pe3ynbTaThl,
NPVBOASLLME K TOMY, HTO YCTAHOBNEHHAS HEONPE4eNeHHOCTb U3MEPEHNI HE NPEBbLIIAeTCA, MOryT AaTb MHOTME Apyrue
KOHUrypauuu;

b) Bcnyyae TpexdasHon cUcTeMbI 3NEKTPOCHADXEeHUA TP MexasHbIX HanpsXKeHUA OCHOBHOM YacTo-
Thbl 4OMKHBI UMETh yrnbl ¢pasoBoro casura 0°; 120° £ 1,5°%; 240° + 1,5°;
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C) rapMOHUKU UCTIbITAaTENbLHOro HanpskeHna U Npu noaxntoueHnM n HopManbHOM hyHKLUMOHUPOBaHUN
WNTC He AOIKHBI NpeBbIWaTh:

0,9 % — nnsa rapmMoHuK 3-ro nopsigka

04%— » » 5-ro »

0,3% — » » 7-ro  »

02% — » » 9-ro »

0,2 % — ons YeTHbIX rapMOHUYECKUX COCTaBNAWMX OT 2-ro go 10-ro nopsigka

0,1 % — ons rapMoHu4Yeckux coctaBnsitowmnx ot 11-ro ao 40-ro nopsiaka;

d) nNukoBoe 3HayeHue UCMbITaTENbHOrO HanpsXXeHust AOMKHO cocTaenaTb oT 1,404 oo 1,424 cpep-
HekBaApaTUYeCcKoro sHaYeHUs U HaxoAUTLCS B Npedenax yrna ¢asosoro casura 87° — 93° oT MOMeHTa npo-
XOXAEHUA HanpshkeHUst Yepes Hy b;

€) aMnnNuTygHoe 3HadyeHue nageHns HanpsbkeHNa AU Ha nosTHOM CONpPOTUBITEHUN NPOBOAOB CXEMbI U3-
MepEeHUs U BXOAHOW Lienu usmepeHust Toka He AoSkHO npesbiwaTth 0,5 B.

5.4.2.3 TpebosaHus ana TC ¢ noTpebnsembiMm Tokom Gonee 16 A, Ho He 6onee 75 A B oHoi chase

Mpu ucneiTaHusax TC ¢ noTpebnsiembiM Tokom 6onee 16 A, Ho He Bonee 75 A B oaHo chase AOIMKHO BbITbh
obecneyeHo cooTBETCTBUE creayoLmMm TpeboBaHUAM:

a) ucneiTatenbHOe HarnpsbkeHue AOIDKHO COOTBETCTBOBATb HOMUHaNbHOMY HanpsbkeHuio TC. Ecnu
ucneityemoe TC (byHKUMOHUPYET B onpeaenieHHOM Auana3soHe U3MEHEHWA HanpshKeHUs1 aneKTponuTaHug,
BbIXOAHOE HanpshkeHWe JOJPKHO BbiTb HOMUHAMBHBIM HaMNPsXKEHNWEM CUCTEMBI 3eKTpocHabXeHUs (Hanpu-
Mep, 120 B, 220 B unn 230 B ana oaHodasHbIx cuctem, 380 B, 400 B ans TpexdasHbix cuctem). Ans obnerve-
HUA u3MepeHuin B TpexdasHbIX TPEeXNPOBOAHBIX CETAX MNpPU OTCYTCTBUM HEWTParbHOrO MPOBOAHMKA
aonyckaeTcs NnpUMeHeHUe UCKYCCTBEHHOW HEUTPanibHOW TOUKU C UCNOSb30BaHNEM TPEX Pe3UCTOPOB, COMPOo-
TUBMNEHUA KOTOPBIX YCTAHOBMNEHbI C MOrpeLHocTbio 1 %. Lienb npumeHeHnst UCKycCTBEHHOW HEUTPanbHOWM ToY-
Kn — obecnedyeHue NpoBeaeHUs U3MEPEHUIA HANPSKEHUSA U MOLLIHOCTU B 0gHoW chase Kak npu koHburypauum
«haza — HenTpanby, Tak n Npu koHdbUurypauumn «dasa — casan. MNorpewHocTb nsmepeHunsa toka UTC B pe-
3ynbTaTte BAUSIHNA HAarpy3ku BXoAHbIX Lienen HanpsxeHus CU 1 ntobbix yCTaHOBRNEHHbIX Liene NCKYCCTBEHHO
HEeNTpanbHOM TOUYKN He AorkHa npesbiwaTth 0,05 %;

b) OTKNOHEHMA UCNBITATENMLHOMO HaMNPSXXEHUA OT YCTAHOBMAEHHOMO 3HAYeHUA He AOMKHBI NpeBbIWaTh
+ 2 %, OTKNOHEHWS YacTOThl NUTaHWUSI OT HOMUHANBLHOTO 3HaYeHNa — + 0,5 %;

c) Bcny4ae TpexdasHol cMCTEMbI 3NEKTPOCHabXeHUs HeCUMMETPUst HaNPSKeHUIA A0IDKHA BbITb MEeHb-
we 50 % ypOoBHS 3r1eKTpoMarHUTHOM COBMECTUMOCTU MO HECUMMETPUU , YCTaHOBIEHHOTO B [2] (cm. makke [3]);

d) rapMoHuueckme cocTaBnsaoLne UcnbiTaTenbHOro HanpsbkeHus U B pexxume xonoctoro xofa (6es
noakntoveHunst UTC) He AOMKHBI NPEBbLILIATL:

1,5 % — onga rapmoHuk 5-ro nopgaaka
1,25% — » » 3-ron7-ro »
0,7% — » » 11-ro »
06%— » » 9-ron13-ro »

0,4 % — AN vYeTHbIX rAapMOHNYECKUX COCTaBsoWMX OT 2-ro go 10-ro nopsiaka

0,3 % — Ansi rapMoHUYECKUX cocTaBnsitowmx 12-ro n ot 14-ro no 40-ro nopsigka

e) AnsnpuMmeHeHusi TpeboBaHuiA, ycTaHoBNeHHbIXBMOCTP 51317.3.12, mabnuuyei 2 u 3, N0NHOE conpo-
TUBMNEHNE UCTOYHUKA 3MEKTPONUTAHNA AOMMKHO BblTb TakuM, YTOBbLI OTHOLLIEHUE KOPOTKOro 3amblkaHus R,
(cm. onpeneneHne B OCT P 51317.3.12) 6bIno pasHO UM NpeBkILIano MUHUMarnsHoe sHadeHne R, (Ry.. min)s
obecneunBatollee cooTBeTCTBME TC HOpMaM rapMOHUYECKUX COCTaBISIIOLLNX TOKa, NPU BO3MOXHOM BBeae-
HUK peakTopoB. Ans npumeHeHus TpeboBaHui, ycTaHoBNeHHbIX B FTOCT P 51317.3.12, mabnuya 4, nonHoe
COMPOTUBIIEHNE NCTOYHUKA 3MEKTPOMNUTaHNA A0DKHO ObiTh TakuM, 4Tobbl 3HaueHne R, He MeHee Yem B
1,6 pasa npesblllanc MrUHUMarsHoe sHadeHue R ., obecneunsatouiee cootseTcTeue TC Hopmam rapmMoHu-

YEeCKMNX COCTaBNALWNX TOKA, NP BOSMOXXHOM BBeleHUN PeaKTOpOB.

MpumeuaHwune— KoapdurumeHT 1,6 BBEAEH B CBSA3U C TEM, 4To Ans TC, nogKnioveHHOro K CUCTEMe 3NEKTPo-
CHabXeHns, 3HaUeHUe Ry, KOTOPON MPEBLILAET 3HAYEHUE Rgop min, YPOBEHD SMUCCUM FAPMOHUYECKNX COCTaBNAOLMX
TOKa BO3pacTaeT, YTo Obifo y4YTeHO Npun yctaHoBneHuv Hopm B FTOCT P51317.3.12, mabnuypsi 2 u 3;

f) NonHoe ConpoTMBNEHNEe UCTOYHUKAa 3NeKTPpoNnMTaHUA AOJDKHO y4YUTbIBaTb NMOJIHbIE CONPOTUBNEHUdA
NPOBOAOB CXEMbl UBMEPEHUS 1 BXOAHOW LIeN M3MepeHns Toka.

MpumeyaHune—Bblbop ykazaHHbIX TPeGOBaHUI K NOMHOMY CONPOTUBMNEHUIO U AONYCTUMBIM NCKAXKEHUAM
HanpsXeHus NCTOYHUKa 3NeKTponuTaHna npeacraBnsaeT cobon KoMnpomucce, y‘IMTbIBaIOU.LMﬁ, 4TO BbICOKOKa4eCTBEHHbIe
UCTOYHUKU SMEKTPONMUTAHWUA C BbICOKOW Harpy3kon no TOKY peaku. BocnponsBogumocTb pe3ynbTaToB UCMbITAHUN Npy
NCNOINb30BaHUN PA3NINYHbIX NCTOYHUKOB 3NEKTPONNTaHnsA, CoOoTBETCTBYIOWMNX YKa3aHHbIM TpesoBaHMﬂM K 4ONyCTUMbIM
NCKaXXEHNSIM HanpPsKEHUs1 U NOMTHOMY COMPOTUBIEHNIO, MOXET ObiTb HEAOCTATOUHON. [TOBTOPSIEMOCTL pe3ynbTaToB NpU
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NCNosib30BaHUN OQHOIO U TOI0 XKe UCTOYHUKaA SNEKTPONUTaHUA ABINAETCA yﬂOBJ’IeTBOpMTeJ’IbHOVI. Ecnv BoamoxHo, cneayet
NCNonb3oBaTb UCTOYHUKU 3MEKTPONUTAHNA C fornee HU3KMMW UCKaXKEHNSIMU HanpsixeHnsa n BHYTPeHHUM NosiHbIM Conpo-
TUBITEHNEM.

5.4.3 MowHocTb TC

MowHocTe TC, npyM HeOBXOOUMOCTN, U3MEPSAIOT C YYETOM 3HaYeHWN HanpsbkeHus Ha saxumax U
(cM. pucyHok 2 unu 3) 1 Toka, notpebnsiemoro UTC. Ecnv UCNOMb3yOT NCTOYHKK SMEKTPOMNUTaHWS, BKIHOYa0-
LM B cebsi M3MepuTenb Toka, MOLHOCTbL TC M3MEPAIOT € yH4eTOM 3HaYeHUN HanpsXkKeHNsa Ha 3aXknumax UcToY-
HWKa 1 Toka, noTpebnsiemoro UTC.

5.5 OueHKa aMUCCUU FapMOHUK

Hwxe ycTaHoBMneHbl TpeboBaHUs K yCcTponcTBam noctnpoLeccopHoi obpaboTkn B CU (cM. pucyHOoK 1).

5.5.1 MpynnupoBaHue U crnaxusaHue

[N oLeHKN rapMOHUK peaynbTaTbl AUCKpeTHoro npecbpasoanusa Pypbe (CM. «Bbixoa 1» Ha pucyHke 1)
OOMKHbI 6bITh, BO-MEPBbIX, CrPYNNMPOBaHbI TaK, YToObI MONYy4Y1Tb CYMMY KBaAPaTOB 3HAYEHUA MPOMEXKY TOUHBIX
CneKkTpanbHbIX COCTaBMALWMX MeXay ABYMSI CMEXHbBIMU rapMOHMKaMy B COOTBETCTBUM ¢ chopmyriont (8) U
pucyHkoM 4. Tpu rpynnupoBaHnM NCNOb3YIOT TOMbKO NPOMEXYTOUHbIE CreKTparbHble cocTaBnawLwWwmne, pac-
MONOXEeHHbIe BhILLe rapMOHUKM BTOPOro nopsigka. PesynbTaTom rpynnupoBaHns sIBSIOTCA rapMOHUYecKue
rpynnel \qu ,nopsiaKa h, COOTBETCTBYIOLLME LieHTpanbHbIM COCTaBMSAOLWIMM HYacTOTHLIX 06nacTei, 0TMeHeHHbIX
3anuBKOMN Ha pucyHke 4. 3HadyeHune Yg! » PaccuuTeiBatoT o chopmyne (8). [ina cucrtem anekTpocHabxeHnsa vac-
TOTO 50 I'ly (N = 10) 3Ha4eHe Y, , paBHO KOPHIO KBaApaTHOMY CyMMbI KBaapaTa 3Ha4eHus rapMOHUYECKON
cocTaBnsiowWwen nopsgka h nnoc cyMMa KBagpaToB 3HAYEHUA CMEXHbIX CNekTpaibHbIX COCTaBMSIOWNUX Ha
nosnumnsX oT n—4 o n + 4, Noc NoNoBuHa KBagpaTa 3Ha4YeHUS COCTaBNALWEeR Ha NO3ULMK N — 5, NMoC NoNo-
BWHa KBagpaTa 3Ha4eHns cocTaBnAwLWwen Ha nosuuumn + 5:

5 102 N/2-1 5 109 (8)
Yon= > Ye.vm-nr2 T > Yownk * EYC, (N-h)NI2°
k=(-N72)+ 1

rae Yc, (v.n) + k — CPeAHeKBaJpaTieckoe 3HaveHWe CneKTpanbHoW COoCTaBnAloWeid, cooTBeTCTBYIOLEH
KOHKPETHOW YacTOTHOM NO3ULIMK AUCKPEeTHOro npeobpasosaHnsa Pypbe;
(N-h) + k — Homep cnekTpansHOM COCTaBNAKLWEN;
Yy, h— PE3YNbTUPYtOLLEe CPeAHEKBAAPATUHECKOE 3HAUYEHWNE rapMOHWYECKON rpynnbi.

g
FapMoHW4Yeckas rpynna WHTeprapmoHudeckas rpynna
h+2 h+4
Yg.h A
h+1 h+2 h+3 h+4 h+5 Bbixoa

Mopsipok rapMOHWKU DFT-sbiumcnuTens

M pwumevyaHne— NpynnMpoBaHne MHTEPrapMOHMK NMOKA3aHO HA PUCYHKE NULLIb AN NPOACHEHUs onpeaeneHnst
no 3.4.3 (06 oueHKe MHTEPrapMOHUHECKUX TOKOB CM. NPUIOXeHue A)

PrcyHok 4 — Cxema o6pa3oBaHusi rapMOHUYECKUX M UHTEPrapMOHUYECKUX Fpynn
(Ans cuctem anekTpocHabxeHusi yactotom 50 M)

Bo-BTOpbIX, 4OMKHO NPOBOAUTLCA CriaXUBaHUE cpeHeKBaApaTU4IECcKNX sSHaYeHUn ng , Kaxxgoro rapmo-
HWYecKoro nopsaka, paccHUTaHHbIX B COOTBETCTBUMU ¢ hopmyIion (8) (cM. «Beixoa 2a» Ha pucyHke 1), cucnonb-
30BaHWeM LipoBoro akBusaneHTa unsTpa HA3KUX 4acTOT NEPBOro Nopsiika ¢ NocToAHHOW BpeMeHn 1,5 ¢,
Kak nokasaHo Ha pucyHke 5.
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z"! — 3apepxKa, COOTBETCTBYIOLWANA ANUTENBHOCTU BPEMEHHOIO MHTEPBana usMepeHust; o, B — koadduuueHTsl punbTpa, Npuse-

[eHHble B Tabnuue 2

PucyHok 5 — Cxema peanusauum uudpoBoro ounbTpa HU3KUX 4acToT

Tab6nwuuya 2— KoadduumeHTtsl crnaxusaiowero punbTpa B 3aBUCUMOCTU OT LUMPUHBI UBMEPUTENBHOIO OKHA

Yucno nepuopos, KoadduumeHT dunbrpa
COOTBETCTBYIOLLEE Mepuop avckpeTUsauun
Yacrora, Ny ANUTENbHOCTU (umdpposoro punbTpa
VHTepBarna uamepeHus, HU3KUX YaCTOT), MC o B
N

50 10 ~ 1/200 8,012 7,012
60 12 ~1/200 8,012 7,012
50 16 ~1/320 5,206 4,206
60 16 ~1/267 6,14 5,14

3Ha4yeHne rapMOHNYECKOM COCTaBNMAOLLEN OCHOBHOMN 4acTOThI YH' 4 (NpY HEOBXOANMOCTU €ro Bbluucre-
Hus npn ucnelTannax TC knacca Cno FOCT P 51317.3.2 n gna onpegeneHns ko prLUMeHToB rapMOHNYECKUX
cocTasnsowmnx no 3.3 HacTosiLero ctaHgapTa) 4oKHO BbITh MONYyYEHO € yY4eTOM cpeaHekBaapaTU4ecKmx
3Ha4eHUn Benn4nH Yy, 4 Ha «Bbixoae 1» DFT-BbluvicnnTens (CM. pucyHok 1) ¢ npUMeHeHnem npoleaypbl crna-
XMBaHUWA curHana, kak ykasaHo Bbllue.

Ecnu yctaHoBnNeHHbIe HOPMbI 3MUCCUM MOMEX NpegyCMaTpUBaloT NpuMeHeHue ko3 uuneHToB rapmo-
HiYecknx coctasnsaowmx THD, nnmn PWHDHy y» PAccYMTbIBaEMbIX Ha OCHOBE CpeAHEeKBaapaTU4eckux 3Have-
HW rapMOHUYECKWX COCTaBNALMX Y, 4, TO yKasaHHble KO3 ULIMEHTHI BLIMUCTISIOT B COOTBETCTBUM C 3.3 NO
pesynbTaTam AUCKPEeTHOro npeobpasorarus Pypbe (cM. «Bbixoa 1» Ha pucyHke 1).

Ecnu yctaHoBneHHbIe HOpMbI 3aMUCCUM NOMEX NpeayCcMaTpUBaloT NpuMeHeHue ko3 puuneHToB rapmo-
Hudeckux coctasnstowmx THDGy, THDS,, PWHD, \, wnn PWHD, \, paccuuTbiBaeMbIX Ha 0CHOBe cpea-
HekBaapaTUYECKMX 3Ha4EHN rapMOHUECKIX rpynN Y, ;, UMM rapMOHNYECcKUX NOArpynn Y, ,, TO yKasaHHble
ko3 bULMEHTbI BEIYUCSIOT B COOTBETCTBUM € 3.3 Ha OCHOBE BENNYWH, MoNyYaemblx Ha «Bbixoae 2a» (CM.pucy-
Hok 1).

Ecnun B cOOTBETCTBUN YCTAHOBEHHLIMA HOPMaMKU 3MUCCUN MOMEX HeoBXOANMO CrnakMBaHue ykasaH-
HbIX BbILle KO3 PULNEHTOB FAPMOHUYECKUX COCTABNSIOLLMX, TO AOMKEH BbiTb NMpuMeHeH undpoBoi aKBUBa-
NeHT bUnbTpa HUSKUX YacToT MNepBoro nopsigka ¢ NocTosiHHON BpemeHu 1,5 ¢, Kak nokaszaHo Ha pucyHke 5, co
3HaYeHnaAMK koaduuneHToB no Tabnuue 2.

Ecnu npu ucnbiTaHUsIX Ha COOTBETCTBUE HOPMAaM 3MUCCUMN HeobBXxoauM pacyeT MoLUHOCTH P 1 koaddu-
LMeHTa MoLHOCTU (Hanpumep, npuucnelitaHnax TC knaccoB CnDno FOCT P 51317.3.2), TO BEINOMNHAIOT crina-
KnBaHue 3HavyeHUA Mmoayns P v koadduumeHTa MOLLIHOCTU, KaK YKa3aHo Bhilue.

M pwnmevyaHum e — [lonyckaeTcsi NpMMeHEHNEe BHELLHEr0 U3MEPUTESSI MOLLHOCTYM NPU U3MEPEHNW HA UHTEpPBare
BpemMeHn =~ 200 mc. 3HayeHus P, nonyyYeHHble OT BHELWHEro u3amepuTensi MOLHOCTU, NoZaloT Ha BXxod 6roka crnaxuesaHus
CW (cm. pucyHok 1).

Ona obecneyeHnss nposeAeHUs KOOPAWHUPOBAHHLIX HAOMIOAEHUI FAPMOHUYECKUX COCTaBMSAOLLMX
(cm. FOCT P 51317.4.30) Heobxoanumo NpoBeCTU AanbHenLLee CriaXuBaHue U3MepeHHbIX 3HaYeHU!, Ansvero
pes3ynbTaTbl FPYNNMpOBaHUA CNeKTpasnbHbIX COCTaBMSIOLIMX B COOTBETCTBUM ¢ chopMyinon (8) o6beanHsioT ans
nony4yeHus cpeaHekBaapaTUYECKOro 3HaYeHUs Ha MHTepBare BpeMeHW, paBHOM ANUTENbHOCTU NATHaAUaTu
UHTepBanoB usMepeHnsa. O6beguHeHHbIe pe3ynbTaThl 4OMDKHBI 0OHOBNATLCA Kaxkable 200 mc (AnuTenbHOCTb
OIHOrO UHTEpBasia UsMepeHns ) Ny kaxaple 3 ¢ (ANUTeNbLHOCTL NATHAAUATU UHTEePBANoOB U3MepeHus ).
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5.5.2 CooTBeTcTBUE HOPMaM 3MUCCUU

Ons oueHKN COOTBETCTBUA HOPMaM 3MUCCUM NPOBOAMTCS cTaTUCTUYEecKaa 06paboTka AaHHBIX B COOT-
BETCTBMM C TpeboBaHWAMW, YCTAHOBMEHHBIMA B COOTBETCTBYIOLMX CTaHgapTax, Hanpuwmep,
roCTP51317.3.2,TOCTP51317.3.12,TOCTP 51317.4.30, [4].

5.6 OueHka rapMOHUYeCKUX NOArpynmn HanpsHkeHUA

MpeobpasoBaHue Pypbe NPUMEHSIIOT B NPEANONOKEHUN, YTO CUrHAN ABMSIETCA cTaunoHapHbiM. OgHako
B CUCTEMaX 3NeKTpOoCcHabXeHUA MOryT UMeTb MecTo KonebaHuUsa HanpsbKeHUs!, 4To NPUBOAUT K nepeaaye 4actn
3HEprun oT rapMOHUYECKOW COCTaBNAIOLEN K CNEKTparibHbIM COCTaBMSIIOWUM Ha CMeXHbIX yacTtoTax. Ans
MOBbILWEHWS TOYHOCTU OLIeHKWU HanpsXKeHUIA rapMOHIMK B CUCTEMaX 3I1eKTPOCHaBXeHWA BEIXOAHbIE COCTaBNAIO-
LMe guckpeTHOro npeobpasoBaHns ®ypbe Ha YacToTax, OTCTOSALWMX Ha 5 ML, A0MKHbBI 6bITb CrPYNNUPOBaHLI B
cooTBeTCTBUM C hopMynion (9) U pUCyHKoM 6:

. K, ©)
Ysg,h :kZ1YC,(N-h)+k.

WHTeprapmoHunyeckas
FapMoHuyeckas nogrpynna LleHTPMpOBaHHasl noarpynna
h+2 h+4

h+1 h+2 h+3 h+4 h +5 Bbixoa AUCKPETHOIO
MopsgoK rAapMOHUKK npeo6pa3soBaHusi
dypbe

MpwumeyaHune—poueaypsl ganeHenwero o6 beAMHEHUS aHHbIX ANA OLLEHKW NOArPYNN HAaNPSXXEeHWA ycTa-
HoBneHbl BOCTP 51317.4.30.

PucyHok 8 — Cxema 06pa3oBaHusi rapMOHUYECKUX NOArPYIN U UHTEPrapMOHMYECKMX LIeHTPUPOBaHHbIX NoArpynn (ans
cucTeM anekTpocHabxeHWs YacToTon 50 u)

6 Odpyrve npuHUMNbLI aHanusa

MpumeHeHne CU Ha ocHoBe gucKkpeTHOro NpeobpasoBannsa Pypbe yCTaHOBNEHO B HACTOSILLEM CTaHAap-
Te B KayecTBe OMopHOro cnocoba nameperHunin. OgHako 310 He UCKTIoYaeT MPUMEeHEHNs ApYruX NPUHLMMNOB aHa-
nn3a, Taknx Kak npumMeHeHne 6aHkoB LM POoBLIX PUNLTPOB UM BelBNeT-aHann3a.

Kpowme Toro, He nckntovaetcsa npumeHeHne CU ¢ Manoi ANUTenNbLHOCTLI0 UHTepBarna nsMmepeHus (BnioTb
40 ogHoro nepuoga), ocobeHHo B Npubopax Hnakon ctoumocTn. OgHako npuMeHeHue Takux CU anst oueHkn
COOTBETCTBMS HECTALMOHAPHBLIX CUrHaNnoB HOpMaM 3MUCCUU He JoMNycKaeTCs, TaK Kak oLleHKa HecTaloHap-
HbIX CUTHAIIOB He MOXeT ObITb NpoBeAeHa NPU Manon WNPUHE N3MEePUTENbHOrO OKHA.

TpeboBanus kK CU, npumMeHsitoLnM anbTepHaTMBHbIE NPUHLMUMBI aHannaa, AOKHbBl Y4UThIBaTb Heonpe-
AeneHHOCTb U3MepeHuin, 06yCnoBeHHYI BCEMU BO3AENCTBYOWUMN hakTopamMu, BKIoYas HeCTalMoHapHbIRA
XapakTep curHana, napasuTHble HanoXeHWsa CNekTPoB U NOTepPU CUHXPOHU3aUun. HeonpeaeneHHoCTb Mame-
PEHWIN fOIMKHA COOTBETCTBOBATL TpeboBaHMsAM, yCTaHOBNEHHbIM B pasaene 5.

7 lMepexonHbln nepuon

B CU pekomeHayeTCs NPUMEHSTb MeTo rpyNnMpoBaHns, 0COOEHHO Npu MIIIOKTYUPYHOLNX HarpysKkax.

BmecTe ¢ TeM npu ncnbitaHuax TC Ha COOTBETCTBME HOPMaM rapMOHUYECKUX COCTABIAOLLMX NoTpebns-
emoroTokano FOCTP51317.3.2ulMOCT P 51317.3.12 ponyckaeTcs B TeueHue nepexoaHoro nepuoaa npume-
HeHne CW, cooTBeTcTBylowMX TpeboBaHuAM, ycTaHoBMeHHbIM B TOCT P 51317.3.2, npunoxexue b,
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rnodpasdensl 5.1 — 5.5. MMpu 3ToM B NpoToKoNax UCNbITaHWi ykasbiBatoT: «MamepuTenbHas annapatypa cooT-
BeTcTBYET TpeboBaHuam FOCT P 51317.3.2—2006, npunoxeHue b, nodpazdensi 5.1 — 5.5».

MpwumeyaHune — HeobxoanMocTb NepexogHoro Nnepuoga CBsidaHa ¢ TeM, UTO A5 MPMMEHeHWs MeToaa rpyn-
nupoBanus no 5.5.1 TpebyeTtcs BHeceHne nameHeHun B [5] u [6], kacawowmxcss TC onpeaeneHHbX BUAOB (Hanprmep,
MCMNONb3YIOLWUX CUMMETPUHHOE MHOTOMNEPOAHOE yNpaBneHne).

8 O6wue TpeboBaHusA

MaroToBUTENb AOIMKEH YCTAHOBUTL paboune ycrosust npumeHeHnss CU u, no BO3MOXHOCTU, rpaHuLbl
[O0MYCTUMOM NOrpeLlHOCTU, 06GYCMNOBMNEHHOI:

- U3MEHEHNAMU TemnepaTypbl;

- U3MEHEHNAMU BMaXHOCTHU;

- U3MEHEHUAMU HanpshkeHUs nuTanusa CU;

- KOHOYKTUBHBLIMM 311EKTPOMArHUTHLIMU MOMeXamMu, BO3AENCTBYIOLLMMM MO CETU 3M1EKTPONUTaHUS;

- 06WMMU HECUMMETPUYHBIMM HaMPSHKEHUAMM MOMEX MeXAY BXOAHbIMU LensMu CU, saxkumamm nutato-
LLLEerc HaMpsbKeHUsA 1 3aXKNUMOM 3a3eMIIeHUs;

- BO3EMCTBNEM 3MEKTPOCTATUYECKUX Pa3pAao0B;

- BO3AEMCTBMEM PaAMOYaCTOTHBIX SNEKTPOMAarHUTHBIX Nonen.

Mpu npuMeHeHUn TpeGoBaHNi [7] k 6e30MacHOCTM U M3ONALMM CnedyeT YUUTbIBaTb, YTO BXOAHbIE Lienu
HanpsbkeHnsi ¥ Toka CU MoryT GbITb HeMnocpeACTBEHHO MOAKTHOUEHbI K CETEBBIM MPOBOAHNKAM Mo Hanpsike-
HUEM.
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Mpunoxenne A
(cnpaBo4HoOe)

NaMepeHUe MHTeprapMoHuK

CnekTpanbHble COCTaBNSIOWMNE Ha YacTOTax, PacnoNoXeHHbIX Mexay ABYMS NocrneaoBaTeNbHbIMU FapMOHNYECKM-
MW YacTOTaMM, BO3HMKAIOT NPY HaNM4Mm B CUrHamne MHTeprapMoHUYEeCKUX COCTaBNAoWMX. MCTOYHMKaMW MHTEprapMoHK-
YEeCKMX COCTaBRMNSIOWMX, B OCHOBHOM, SIBMSIHOTCS:

- TC, Bbi3bIBAOLLME N3MEHEHUSA aMINMTYAbI N/MnKn yrna has3oBoro CABUIra OCHOBHON COCTABRMNSAIOWEN /MU rapMOHU-
YECKUX COCTaBMAILWMNX, HANPUMEP, ANEKTPONPUBOS, C UHBEPTOPaMMU;

- CUINOBbIE 3MEKTPOHHbIE YCTPONCTBA, YaCTOThl MEPEKITIOHEHNI KOTOPbIX HE CUHXPOHU3UPOBaHLI C YacTOTOM CUCTe-
Mbl 9NTEKTPOCHaGXeHWs!, HAaNpPUMEpP, UCTOUHWKM NUTaHWSA «NEePEMEHHbIN TOK — MOCTOSIHHBIA TOK» U KOPPEKTOopbl koathdu-
LMeHTa MOLLHOCTM.

MHTepFapMOHVIKVI B cucremax GJ'IeKTpOCHa6)KeHVIF|, B YaCTHOCTHU, NPUBOAAT Ki

- BO3HWKHOBEHMIO NOMEX B YCUINUTESSAX 3BYKOBOW YacTOThI;

- BOSHUKHOBEHWUIO AONOINHNTENIbHBIX MOMEHTOB B 3IEKTpOoABUraTenax u reHepartopax;

- HapyLeHWto paboTbl yCTPOMCTB, OCHOBaHHbIX HA U3MePEeHNN MOMEHTOB Nepexoda HanpstKeHUs Yepes Hylb, Hanpw-
Mep, peryrnsiTopoB CUMbl NICTOYHWKOB CBETA;

- BO3HUKHOBEHMIO NMOMEX B KaTyLwKax MHAYKTUBHOCTU (SBNIEHNE MarHUTOCTPUKLUNY);

- BNOKUPOBAHUIC UM HAPYLLIEHUIO PaBOTbl NPUEMHUKOB CUTHArOB, NepejaBaeMbiX B ANEKTPUYECKUX CETSIX, CTNONb-
3YIOLLMX KOHTPOIb MyNbCaLuii.

Cxema namepeHuii MHTeprapMoHWUK TOKa JOITKHA MCMNOSb30BaTh O6LWUe NPUHLMIBI, yKa3aHHbie B 5.4.

CreKTparbHble COCTaBrsoWmMe, OTHOCALMNECS K MTHTEPrapMOHUKaM, 06bIMHO U3MEHSIIOTCS N0 aMIIUTYZE U MO Yac-
TOTE. prnnmpoeaHme CMeKTpanbHbIX COCTaBIMAWUX B UHTEPBane 4actoTt Mexay nocnegosarteribHbIMU rapMOHUYECKUMU
cocTaensirowymMm o6pasyeT UHTeprapMoHUYECKYIO rpynny. JTo rpynnMpoBaHne No3BonAeT y4ecTb 3HAYEHUs] CreKTparb-
HbIX COCTaBMALLMX, BOZHVKAOLLUX MEXAY ABYMS NMOCINeA0BaTENbHLIMW rAPMOHUKAMU, A TAKKE YyUeCTb pe3yribTaThl riok-
Tyauui rapMoHuK. BeipaxeHune A.1 no3gonsaeTt paccHutaTtb 3Ha4€HUE UHTEPrapMOHNYECKON rPpynnbl B 3aBUCUMOCTHN OT
4YacTOTbl FAPMOHUYECKON COCTABNAIOWEN:

N-1 (A1)
2 2
Yign = 2 Y& (Nh)k-
P

M punmeuyaH ne — BkoHTekcTe TpeGoBaHUI HAcCTOSIWErO cTaHaapTa ig, hnpeacraensieT cobon MHTEPrapMoHu-
veckylo rpynny nopsigka h (cm. 3.4.3 n pucyHok 4). [ins uenen HacTosiwero cTaHgapTa cpegHekBagpaTuyeckoe 3HaueHue
MHTEpPrapMOHUYECKON Fpynibl MeXay rapmoHnkamm nopsigka hu h + 1 o6o3Havaercs kak Y,-gy 4 Hanpumep, rpynna mexay
h =5u h = 6 o6o3HauaeTcsl Y,»g, 5

Bnuanue konebanuii amnnnTya 1 yrnos hasoBoro cABUra rapMoHUK MOXET 6biTb YaCTUUYHO YMEHbLUEHO NMPU UCKITIO-
YeHWUM U3 BbipaxeHusi (A.1) cnekTpanbHbIX COCTaBNSAIOWMX, HEMNOCPEACTBEHHO NPUMNETaloLLmMX K rApMOHUYECKUM 4acToTaMm.
[na onpegeneHns cpegHEKBaAAPATUHECKOTO 3HAYEHWSI Y,-Sg, , UHTEPrapMOHNYECKO LEHTPMPOBAaHHOIM NOArPYNIbl CreK-
TpanbHbIe COCTaBNsAIoWME, T.€. pe3ynbTaTbl AUCKPETHOro NpeobpasoBaHus dypbe (cM. «Bbixog 1», pucyHok 1) AOMKHBI

6bITb NEperpynnMpoBaHbl B COOTBETCTBUM C BbipaxeHneMm (A.2) (cm. 3.4.4).

N-2 (A.2)
Yigg,h =>¥ (N-h)+ko
k=2

rae Yo (N-h) + k— CPEAHEKBaApaTUHECKNe 3HAYEHUs CMIEKTPasibHLIX COCTABNAIOWMX AUCKPETHOrO npeobpasoBaHusn
dypbe, pacnonoXeHHbIX BbiLLe YaCTOTHON NO3ULMKU FApMOHWKK nopsaaka h;
Y,»Sg, » — CPeaHeKBagpaTN4eCcKoe 3HaUEHNE MHTEPrapMOHNYECKON LEEHTPUPOBAHHON NOAMPYNNbLI nopsaka h.
Hanpumep, nHTeprapMmoHuyeckas LeHTpMpoBaHHasi noarpynna mexay h = 5n h = 6 obosHaqaetca Y,.Sg 5(cm.3.4.4n
PUCYHOK 6).

MpumevaHusn

1 Tak kaKk HecTauMoHapHble rApMOHUKK BbI3bIBAIOT 06pasoBaHne 6OKOBLIX NONOC, 6NU3KNUX K HaCTOTam rapMOHMK,
cnekTpanbHble cocTaBnsiiowme ana k = 1, 9unum 11, HenocpeacTBEHHO NpUneranLWwue K paccMaTpuBaembiM rapMOHUKaM,
MOTYT OTpaXaTb U3MEHEHUS aMNNUTYA nnn as3oBbiX Yrnos rapmoHuk. OHW, cneaoBaTenbHO, AOMXHbI GbITb UCKITIOHEHbI
AnsA Toro, 4To6bl 06pa3oBaTh UHTEPrapMOHUYECKYIO LEHTPUPOBAHHYIO noarpynny. CM. Takxe pucyHok 6.
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2 Ecnv npoBoauTcA OUEHKa TOMNBKO rapMOHUK, TO IPYNNMpoBaHMe NPOBOAUTCA B COOTBETCTBUM C BbipaxeHuem (8).
Ecnv rapMOHWKM U HTEPrapMOHUKWN OLEEHUBAIOT NO OTAENBHOCTU (MPpM ucnbiTanusx TC, crnocobHbIX reHepupoBaTh MHTEpP-
rapMOHMKK), CNEKTPanbHble COCTaBNAOWME, HENOCPEeACTBEHHO NpuUneraiowme K rapMmoHuke (ans k = —1wu + 1), rpynnupy-
10T COBMECTHO C 3TOW rapMOHNKON AN 06pa3oBaHnsa rapMOHMYECKON NOArpyniel nopsiaka h. Ocraiowmecs cnekrparnbHble
cocTaensiiowme (AN k ot 2 o 8) rpynnupytoT ans obpasoBaHns MHTEPrapMOHUYECKOW LIeHTPMPOBaHHONW NOArpynneoi
nopsigka h B COOTBETCTBUM C BbipaxkeHnem (A.2). Cm. Takke pUCyHOK 6.

CrnaxveaHue UHTEPrapMoOHNYECKUX FPYNn U UHTEPrapMOHWUYECKUX LEHTPUPOBAHHLIX MOArPYNMN NPOBOAAT TEM Xe
cnocoBom, YTO M NPU U3MEPEHUN FAPMOHUK, CM. 5.5.1. CrnaxuBaHne oTAeNbHbIX UHTEPrapMOHNMYECKUX COCTaBISIIOWMNX
NPOBOAUTL HE PEKOMEHAYETCS.

TpeboBaHUs K NOrPELWHOCTU U3MEPEHUIT UHTEPIrapMOHUK MAEHTUYHbI YCTAHOBIEHHbIM A1 U3MEPEHUS] TAPMOHUK
(cm. Tabrimuy 1).

MpwvnoxeHne B
(cnpaBouHoe)

U3mepeHnsa Ha YacToTax Bbile obnacTn yactot rapMoHuK Ao 9 xlNy
B.1 O6wme nonoxeHusn

CocTaensitowme cMrHanoB (TOKOB UITM HAMNPsKEHUIA), YacTOTbl KOTOPbIX PACNONOXeHbl Bblwe 4acToTbl 40-M rapmMoHu-
K (NpnbnuantensHo 2 KMU), HO HWXEe BepxXHeW rpaHnubl Nonockl HU3kux vactot (9 kly), obycnoBneHsl HECKONBbKUMK
SBNEHUSMU:

- MPYMEHeHVeM YCTPOWCTB yNnpaBneHnsi B UCTOYHUKAX 3NEeKTPONMTaHUs, UCMONb3YIOWMX LWNPOTHO-MMNYNbCHYI0
MOZYNAUMIO, AEVCTBYIOWMX HA CTOPOHE NOAKITIOHYEHWS K AMEKTPUUECKON CETU (CUHXPOHN3NPOBAHHBLIX NN HE CUHXPOHU3N-
POBaHHbIX MO OTHOLEHWIO K YaCTOTE CETU), HAaNpPUMep, NCMOMNb3YEMbIX B aKTMBHbIX CUCTEMAX KOppeKuun ko3dduumeHTa
MOLLHOCTMW;

- Nepepavel CUrHasnoB B 3MNEKTPUHECKUX CETSX;

- UHXXeKUMel NomMex B CUCTEMbI 3MeKTpocHabxeHusi oT nogknioveHHbIx TC, Hanpumep, npeobpasoBaTtenei Hanps-
KEHUs;

- konebaHMAMM HanpsXKeHWs U TOKa, HAaBEAEHHbIMU Y3KOMONOCHBIMU Paauon3ydeHUsSIMU.

CocTaensitowue cUrHanoB Ha YacToTax Bblle 06rnacTn 4acToT rapMoHnk 4o 9 kI MoryT npeacTaBnsaTh CO60M cUrHa-
Nbl H2 OTAENBbHBIX YaCTOTaX UMW LUMPOKOMOMOCHbIE NPOLECChI.

NamepeHusi 3TUX CoCTaBNAWMUX He TPebyIoT BbICOKOro paspeLueHusi no 4yactote. BmecTto aToro 0661MHO NpUMEHSIeT-
CS TPYNMUPOBAHNE SHEPTUM aHaNM3npyembiX CUrHaroRB B 3apaHee YCTAHOBINEHHbIX MoJiocax 4acToT.

[nsavyacToTHOro aHanuaa pekoMeHayeTCA MCNONb30BaHUe ANCKPETHOro Npeobpa3soBaHus Pypbe B COOTBETCTBUM C
pasgenom4.

OpaHa 3 TpyaHOCTeN Npu aHanumae CneKkTpanbHbIX COCTABNSIIOWMX B noroce YacToT oT 2 Ao 9 kl'uy, umeowmx mansie
aMnnuTyabl, CBA3aHA € UCKITIOYEHNEM BMMAHNSA 3HAYMTENbHO Gornee MOLLHBLIX CUrHANoOB rapMOHUK HU3KOro nopsiaka. [ns
TOro, 4T06bI OTHOUNBETPOBATE CUrHAMNbBI FAPMOHUK HU3KOTO Nopsiaka, creayeT NPUMeHsITb 3kBuBarneHT cetm (3C) (cM. pucy-
Hok b.4). Ecnuncnoneayetca 3C, To McnblTaTenbHOE HanpshkeHue, nogasaemoe Ha MTC npu namepeHusix COCTaBNSIoWUX
notpebnsiemoro Toka B nonoce ot 2 4o 9 KU, MOXeT 6bITb NONy4YeHO HENOCPEACTBEHHO OT pacnpeaenuTenbHON IMeKTpu-
YECKOWM CEeTW HM3KOIo HanpsiKeHus (Mpu yCnoBuM, YTO HanpsbkeHWe SIBNSIETCH [OCTaTOuHO CTAGUITbHLIM U OTKITIOHEHUS
HaNpPsXXeHWs M 4acTOThbl HAXOASATCA B NpeAenax yCTaHOBNEHHbIX I0NYyckoB). Ecriv HeobGxoanmble HanpsikeHne nyactoTa He
MoryT 6bITb NMONy4YeHbl OT pacnpeaenuTenbHON ceTn o6Lero Ha3HavYeHusl, TO B KAYeCTBE anbTepHaATUBLI MOXET BbITb
NPYMEHEH NoAXOASILLNIA MCTOYHUK 3NEKTPONUTaHUS.

B HekoTopbIX cniyyasx, ecnu koHeTpykumna CU BknovaeT B cebs1 komBuHaumio BHyTpeHHUX punbTpoe n CU obnapaet
[OCTaToOYHO BONbLWMM AMHAMUYECKMM ANaNa3oHOM, aHanma B nonoce ot 2 Ao 9 kI 'y Bo3MoxeH 6e3 NPUMEHEHUs! IKBUBa-
neHTa ceTu.

B.2 OcHoBHOe cpeacTBO U3MEPEHNUN

CW B nonoce yactot ot 2 Ao 9 kl'y A0NXHO NCNONb30BaTh ANCKPETHOE NpeobpasoBaHne Pypbe B COOTBETCTBUM C
4.4.1 ¢ N3MEHEHUSIMW, YUUTBLIBAIOWUMU CBEAEHUS, NPUBEAEHHbIE B HAcTOsILLEM Npunoxexun. Mpexae Bcero nonoca vac-
TOT BHELUHMX Npeobpa3oBaTteneii HanpskeHWA 1 Toka AorkHa obecneunBaTh NPOBEAEHNE M3MEPEHUI B Nonoce oT 2 Ao
9 kI'y. YuntbiBasi HU3kue ypoBHU U3MepAEMbIX CUTHANOB, LenecoobpasHo npumeHeHne B CU nonocoeoro puneTpa, ocnab-
nAwero amMnNNuTyabl OCHOBHOW COCTaBNAOWEN W CUrHanoB Ha 4actotax cebiwe 9 klu. Ocnabnenne OCHOBHOW
COCTaBNAOWEN AOIMKHO NpeBbiwaTe 560 pa3 (55 ab).
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Mn punmevaHnune — 3HaueHunst N3MepsemMbIX COCTaBnsAlWMUX CUrHanoB B CpaBHEHMU CO 3HAYEHUSAMU TOKOB U
HanNPSKEHUI OCHOBHOW YaCTOThl paBHbI 0T 2 - 102 o 5. 1072,

YacTtoTa gnckpetnsaumm AornxkHa ObiTb BbiOpaHa B COOTBETCTBUM € YCTAHOBMEHHbIMMY NMpaBUIlamMy aHanvaa curHa-
NOB TaK, YTO6bI MOXHO GbINO N3MEPUTL YACTOTHbLIE COocTaBnawWwume Ao YacToTbl 9 kI U BKkNiounTensHo. [lonxeH 661Tb npume-
HEH BPeMeHHON MHTepBan namepeHun anuternsHocTbio 200 Mc, cooTBeTCTBYIOWMI NpubnuauTtensHo 10 (12) nepuopam
OCHOBHOW 4acToThbl cucTem anektpocHabxenus yactoton 50 (60) Mu. CnepgoBaTenbHO, YaCTOTHOE pa3gerieHne Mexay
nocneAoBaTenbHLIMU CNEKTPanbHLIMN COCTABNSIOWMM N Y ¢ 6ynetr 5.

TpeGoBaHns K CUHXPOHU3ALMM HYACTOThI AUCKPETN3AUMM C YaCTOTON CETU HE YCTAHABIMBAIOT.

CpeaHekeagpaTuyeckoe 3HaudeHue CrekTpanbHOW CocTaBnsiowen Ha vactote f 0603HaueHo Yc, p Hanpumep,
Yc, 3160 O3HAYAET CpeaHeKBaApaTUUECKOE 3HAUEHNe CoCcTaBrsIowWen Ha yacToTe 3160 My,

Onsi namepuTtenbHbiX BXOAOB TOKa U HanpsikeHnsa CU npumeHsiioT TpeboBaHusi, yctaHoBneHHbie B 5.1 1 5.2 cooTeeT-
CTBEHHO.

B.3 MpynnupoBanwne

HaHHble, npeacraensitowme coboli pe3ynbTaThl QUCKPEeTHOro NnpeobpasoBanns Pypbe (cm. pucyHok 1, «Bbixog 1»),
AOMXHbI ObITb CrPYNNUPOBaHL!. MPYNNUPYIOT AaHHbIE, OTHOCALLMECS K Nonocam YacToT wupuHon 200 My, HaunHas oT nep-
BOV NONOCkI HacToT wupuHoi 200 "y, pacnonoxeHHON HenocpeaCTBEHHO 32 0611acTbio YacTOT rapMOHUK (CM. pucyHOK B. 1).
UeHTpanbHas YacToTa nepeon rpynnel paBHa 2,1 kl'u ans cuctem anektpocHabxenusi vactoton 50 Num 2,5k — ans cue-
Tem 60 ['u. CpegHekBagpaTMHeCcKoe 3Ha4eHNe rpynibl AN KaK[A0M NONoch! 4YacToT YB, » OnpeaensioT no dopmyne

b+100Ty

> Yér

f=b-95T1

(B.1)

Ygp =

MpumeuvaHusn

1 WwupurHa nonockl 4acToT rpynNUpPOBaHUsi YCTaHOBNEHA B COOTBETCTBUM C LUMPVHONM MOMNOCHI NPONYCKaHUs U3mepu-
TensHoro npuemuuka CUCTIP gnsivactoT o1 9 go 150 kMy (cm. FTOCT P 51318.16.1.1, nonoca yacmom A).

2 3HaveHus LeHTpanbHoM YactoTbl, Hanpumep, 2100; 2300; 2500 Ny cnyxaT 0603Ha4YeHUsIMM COOTBETCTBYIOLEN
MonoCkl YacToT rpyNNMpoBaHus. HauebicLiee 3Ha4eHne LeHTpanbHomn YacToTel paBHo 8900 My (cM. pucyHok B.1).

3 [ns cuctem anekTpocHabxeHus YactoTol 80 MU K YyacToTaMm, pacrnoroXeHHbIM Bbille 06r1acTn YacToT rapMOHMK,
OTHOCSIT YacToThl, NpeBbiwatowme 2400 My,

4 Ecnn BobnacTb 4acToT rapMOHUK BKMoYaloT rapMoHvky go 50-ro nopsgka, dhopmyny (B.1) npumensiior ans
h > 2500 'y anst cuctem anekTpocHabxeHns 50 My u h >3100 My — ana cuctem 60 Mu.

Y‘-'.I Iz}

\ I\ J \ J
(=} [=] o (=] o
= Y2100 < Y2300 =] = Y8900 S
AN N N o »

> 35 nonoc yactoT  ————————————

PucyHok B.1 — Cxema pacnpegeneHvsi Nonoc 4acToT nNpy uaMepeHusix B 06nactu oT 4acToTbl rapmMoHukmn 40-ro nopsigka
(ans cucTem anekTpocHabxeHusi yactotor 50 'u) n go vactoTel O Ky

B.4 CxeMbl uamepeHnn Ons OLueHKN SMUCCUN

Ons yny4lweHnsa NOBTOPSIEMOCTU pe3yNbTaToB U3MEPEHWI NPpU OL@HKE 3MUCCUK CrieqyeT yCTaHOBUTb U NOJAEPKH-
BaTb NOCTOAHHOE 3HAYEHMWE NOMHOrO COMNPOTUBIEHUSI UCTOYHMKA 3MEKTPONUTaHWA (SNEKTPUYECcKol ceTu). [Ins 3Toro mex-
4y 3aXvMaMu WCTOYHMKa SneKTponuTanus v 3axumamm WTC pomkeH ObiTe BKMOYeH 3skBuBaneHT cetn (OC),
obecnevnBaloLLmMii yCTaHOBNEHHOE 3Ha4YeHMe NONHOro CoNnPoTUBNEHUS B Nonoce YacToT oT 2 go 9 kMu. MNogkniovenne 3C
nokasaHo Ha pucyHkax B.2, B.3 (3C-1 — ogHodasHbIn akBuBaneHT ceT, 3C-2 — TpexdasHbii SKBMBANEHT CETH).
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MpwnmeyaHne— lpn namepeHnsax COCTaBNAOLWMX CUTHANOB Ha YacToTax Huxe 9 k'L NpuHAT nogxogd, ycta-
HoBNeHHbInB FOCT P51318.16.1.2.

Ly A B
o—O0— o o—
Zym —_—
Zs Teyr
M
<> 3C-1 nTC
N N
o—O0— —0 o—
- o—0— o o—
PE PE

G — WUCTOYHUK SNeKTPONMTaHNS; Zg — BHYTPEHHEE MOSTHOE CONPOTUBIIEHUE UCTOYHUKA SNEKTPONNTaHNs; M — CpeacTBo nsmepeHui;
3C-1 — ofHOdasHbIi SKBUBANEHT CeTU; Zy , — BHYTPEHHEE MOJIHOE CONPOTUBIEHUE CPEACTBA U3MePeHUi; | pyr— notpetnsaemsii
ToKk UTC; L — hasHbivi nposoa; N — HeWTpanbHbIi nposoa; PE — nposop 3awmtHoro 3asemnexust; UTC — ucnbiTyemoe TexHu4eckoe
cpencTBo

PucyHok B.2 — Cxema namepeHun ammccum coctaensitowmx notpebnsemoro toka TC B ogHodasHbIX cucTemax

CU— [—
L2 |
- L
£ 1 3ac2 [1— nTC
N
PE PE
cu

3C-2 — TpexdasHbiv akuBaneHT cetu; L1, L2, L3 — dasHble nposoaa; N — HenTpanbHeIi NnpoBo; PE — nposopf 3aLLUTHOro 3a3em-
nenus; UTC — ucneiTyemoe TexHu4eckoe cpecTBo

MpumeuaHue— KoHcTpykumst 9C-2 gormkHa BKoYaTtb B cebsl TpU ogHOda3HbIX IKBMBAreHTa cetn (Hen-
TpanbHble NPOBOAHWKM COEAUHSIIOT BMECTE).

PucyHok B.3 — CxeMa namepeHui aMmccmm cocTaensiiowmx notpednsemoro Toka TC B TpexdpasHbix cuctemax
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Cxema 3C npeacTaeneHa Ha pyucyHke B.3 (ans ynpolueHus npueegeH ogHohasHbIvi SKBUBANeHT CeTH)

4 Om 225 MK 3,40m
A B
'q L2 | RL2 e L3 - RL3 =N\
500 mklH 0,10m 700 mxH] 0,025 Om
:
=
: 6
¥
25 0
g E < 1 > S
g5 *
T =
5 50 mk® —— =
MK —
g 2
= S
\ P4
N | N
PE PE

PucyHok B.4 — 3kBuBaneHT cetv Ansi ucnbitanuin TC ¢ notpebnsieMbiM TOKkOM He Gonee 16 A

Mpu n3MepeHnn TOKOB UX 3HAYEHWA AO0MKHbI GbITb M3MEPEHbI B POBOAHMKAX, coeaguHsitowmx 3C n UTC (Hanpumep,
B TOYKe B, cM. pucyHok B.3).

MpumeyaHue—Ecnn ncnoneayetcss UCTOMHMK 3NEKTPONMUTAHUSA NEPEMEHHONO TOKA, €ro MHAYKTUBHOCTL M
aKTVMBHOE COMPOTUBNEHWE He A0MKHbI npeBbliwaTe 160 Mkl 'H 1 0,1 OM COOTBETCTBEHHO.

B.5 Tpe6oBaHMsA K XapaKTepMCTUKaAM npoLecca u3mepeHus

HeonpegeneHHOCTL MamepeHuii B LernoM ¢ y4eTom C/ v namepmuTenbHOro WyHTa unm tpaHcopmartopa Toka He Jorn-
Ha npeebiwaTh 10 % 3Ha4eHsi UaMepaAeMoro Toka (Npy UCMbITAHWAX C 0QHOYACTOTHBIMU curHanamm). Misrotoeutens CU
AOMKeH yCTaHOBUTb Anana3oH U3MepsieMbIX 3Ha4YeHW I, B OTHOLLEHWMW KOTOPbIX BbINONHASTCA TpeboBaHme k HeonpeaeneH-
HocTK uamepernit 10 %. MakcumarnbHas HeonpeaeneHHOCTs UBMEPEHUI Npu yyeTe xapakrepucTnk 3C He A0MmKHa NPeBbI-
wark = 15 % 3Ha4eHus rpynnel Yg .

MpumedaHu e — JnekTponnuTaHue JormkHo obecnevmBaTe PyHKUMOoHMpoBaHKe TC B paboymx yCroBUsAX B HYac-
TW 4acTOThl, HANPSKEHVS U MOLWHOCTM SMekTponuTanus. [ns noga4m ncnbITatenibHOro HanpsXXeHUst MoXeT ObITb UCNOMb-
30BaHa HW3KOBOMbTHas pacrnpegenuTenbHas anekTpuyeckas ceTb Uy NOAXOASLNIA NCTOYHUK SITEKTPONMTaHWSA.

Ecnu B Touke Bucnonb3yeTcsl TOKOBbIW LWYHT (CM. pucyHok B.3), ero conpoTueneHve gomxHo obits He 6onee 0,02 Om.
MonHoe conpoTueneHune 3C mexay ToHkamu Bu N (cm. pucyHok B.3) B nonoce vactoT 012 8o 9kl npy coeguHEHUM BMecTe
To4ek A n N He JOmKHO oTnnyaTecesi bonee Yem Ha 5 % OT 3HAYeHUSA, YKa3aHHOro Ha pucyHke B.4.

HonycTumble OTKMOHEHUsT 3HaYeHuii anemeHToB OC (CM. pucyHOk B.4) ycTaHaBnvBaloT Tak, YToGbl OTKNOHEHUS
nonHoro conpotuenexnnsa C He oTnnyanuce bonee yemHa 5 % OT 3Ha4YeHWI, YCTAHOBNEHHbIX Ha pUcyHke B.5, npu namene-
HUAX YacToThl, NOTPebnsaemoro Toka n TemnepaTtypebl. [ins COOTBETCTBUSA YCTAaHOBNEHHbIM 3HaYEHWSIM NONTHOIO CONPOTUEB-
NeHusA JOMNXHbI ObITb NPeayCcMOTPeHbl COOTBETCTBYIOLLME KOHCTPYKTUBHbIE Srie@MEHThl 3KBMBANeHTa ceTu, KOpnyc v BBedeH
KOHTPOIb TEMMNepaTyphl.

HauacTtotax 2050 1 2450 'y moaynb nonHoro conpotueneHunst 3C paeeH cooTBETCTBEHHO 3,745051 1 3,868051 Om.
Moayrb NONHOro conpoTuBNeHus |z| Ans vacTtoT Boiwe 3 KL BblYMCNAT No hopmyne

2| = 8819+ 1231077 -F2In(f). (B2)
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Moaynb nonHoro conpoTtnenexus 3C |z| , Om

10,0 r
9,5 I
9,0
8,5
8,0
75
7,0
6,5
6,0 —
55
5,0
4,5
4,0

==
i

3,0
2,5
2,0

=
1,5'#
£

1,0
0.5

o
500

3000

3500

1000
1500
2000
7000
7500
8000
8500
9000

2500
4000
4500
5000
5500
6000
6500

YacroTa, 'y

PucyHok B.5 — Mogynb NonHOro conpoTUBNEHUS SKBUBANeHTa CeTu

Mpunoxenne C
(cnpaBouHoe)

TexHu4Yeckne 060CHOBaHUA MeTOOa rpynnupoBaHun

Mpy 0GOCHOBaHWKM METOLOB U3MEePEeHWI, YCTAaHOBNEHHbIX B HACTOAWeM CTaHaapTe, HeoGXoauMo NPUHUMATL BO
BHMMaHWe NPOTUBOPeUMBbIe TpeBOBaHUS K MPOLECCY U3MepeHnst (Hanpumep, K LWMPUHE NONOCHI HaCcTOT M3MEPEHUI U pas-
peLueHuto Mo YacToTe). [MosTomy Npu onpeaeneHun Ha NPaKTUKe Pe3ynbTaToB M3MEPEHNI DOCTUKEHNE KOMIPOMUCCA NPK
BbINOMHEHWW NPOTUBOPEUMBLIX TPEGOBaHWUI ABNSETCS B HEKOTOPLIX CNy4Yanx Gonee BaXHbIM, YeM 06ecrneveHne HamBbIC-
Wel TOYHOCTU OLUEHKM curHana. B HacToswem NpUnoXeHnn paccMoTpeHbl 0GOCHOBAHWS, YUTEHHbIE MPY paspeLLeHnm
HeCKOIbKUX Hanbornee BaxHbIX BONPOCOB.

MpumeyaHue— BHacToseM cTaHOapTe HaNpsKeHWe U CUNa TOKAa BbIPAXEHbl B CPEAHEKBAAPaTNYHbIX 3Ha-
YeHWsIX, €CIU He YKa3aHo MHoe.

C.1 BHepreTnyeckas SKBMBaNeHTHOCTb NpeACcTaBNeHUA CUrHana Bo BpeMeHHOMW 1 YacTOTHOW o6nacTax

OHepreTuyeckas Teopema Penes yctaHaBnvmBaeT cneayioLLyio 3KBUBANIEHTHOCTb MOLLHOCTU (MM 3HEPrun) CUrHa-
na, NpeacTaBNeHHOro BO BpeMeHHO! U YacTOTHOW o6nacTsix:

+0 +00
1 ) (C.1)
[ lgfdt == [ | Gljo) [ do
—o0 n—oo
rae g(f) — dyHKUMA BpeMeHw;
G (j w) — koMnnekcHoe npeobpasoBaHue Pypbe dyHKUMM g ({);
o =2xf.

MpwumMeyaHune— TakKak MOLHOCTb CUrHana NPonopLUyoHanbHa KBagpaTy HanpsiKeHUsl Unv ToKa, TO BbipaXe-
Hue [g(£)]2 paccmaTpnBaeTcs kak «MOWHOCTbY curHana. Moatomy, ecnm g(f) — 3aBUCHMOCTb HaNPSKEHNS! OT BPEMEHM, TO
neBas 4acTb BblpaxeHus (B.1) (curHan Bo BpeMeHHOI obnacTi) umeeT pasmepHocTb B2 - ¢ («sHeprum»). MpeobpaszoBaHue
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dypbe curHana g(t) npeactaenset coboi cnekTpasnbHyo NOTHOCTL HANPSXKEHNs U, Hanpumep, G(j o) ByaeT uMeTsb pas-
MepHOCTb B/Tuunun B - ¢, T.e. npaBas YacTb Buipaxenus (B.1) 6yaeT umeTs pasmepHocTs B2 - ¢ («aHeprnmy).

Ecnu thyHKLMA BpEMEHW He SIBNsieTcs NepuoauyYeckon, ee criekTparnbHast NNoTHOCTb A0MKHA BbiTb HENPepbIBHOMN.
Ecnu chyHKUMA ABnAeTcs Nepnognyeckoit, ToO OHa MOXeT ObiTb NpedCcTaBneHa B MHTepBarne U3aMepeHust 4nMTenbHOCTbIo
Ty, TaK Kak 6eCKOHEeYHOE MOBTOPEHWE MHTEPBAIoB n3MepeHust 6yaeT NoNHOCTLI0 NpeacTaensATb dyHkumio g(f). Mpeobpa-
30BaHne Pypbe JaHHOro OrPaHNYEeHHOro BO BPEMEHW CUTHamna He SIBISETCA HenpepbIBHBbIM U COAEPXUT CreKTparbHble
NWHWK, YacTOTbl KOTOPbIX OTAENEHb! APYT OT Apyra uitepsanamu fy, = 1/Ty. Npon3seaeHne ANUTENbLHOCTU BPEMEHHOTO
MHTepBana amMepeHnsi Ha Ksagpar CpefHeKBaapaTUYeCcKoro 3Ha4eHns (KOMMIEKCHON) CriekTparnbHOWM COCTaBNSIoWeNn sz
Ha vacrtote f = k- fy, npeacTaBnser cobon (MPMBNM3nTEnsLHO) SHEPTUIO, COOTBETCTBYIOLLYIO HeMPepbIBHOWM creKkTpanbHo
MMNOTHOCTW B MHTEpBane YacTtoT ot f—fy /2 no f + fy, /2. «BHeprnsa» BCeX CneKkTpanbHbIX IMHUI 3KBUBAMEHTHA «SHEeprnmn»
OYHKLUKN BpEMEHW B Npedenax uHTepeana namepeHus. Pasgenve «3Hepruioy Ha AnuMTenbHOCTb MHTepBana uamepeHus,
Nony4nm cneayiowee BblpaxKeHue:

y +Tn/2 © ) (C.2)
— | lg@Pat = 3|6
NfTN/Z Kk=—c0

JleBas yacTb BoipaxeHus (C.2) npeactaenseT cobov cpeaHIo MOWHOCTE PYHKLMM BPEMEHW B Mpedenax MHTepea-
na namepeHwus, Npaeas YyacTb BelpaxeHus (C.2) — NONHY0 MOLHOCTb BCEX CNEKTParibHbIX JIMHUIA.

CnekTpanbeHble nMHMM npeobpaszoBaHust Pypbe Ha oTpULaTENbHbIX YacTOTax ABNSTCS CONPSKEHHBIMU OTHOCK-
TENbHO CNEKTPanbHbIX TIMHUA NPY TEX XKe NONMOXUTENbHbIX YacToTax, T.e. CNEKTP « MOLLHOCTUY CUMMETPUYEH OTHOCUTESb-
Ho yacToTsl f = 0. Mpun CNoXeHWn YacTer CNekTpa Ha OTPULLATENBHbIX M MONOXUTENBHbBIX YacTOTax BolpaxeHue (B.2) moxeT
6bITb YNPOLLEHO:

y +Tn/2 ) , o ) (03)
- [ lg(tyPdt =G§ +23 |G,
N _tyi2 k=1

Onpegenenve amnnuTyabl ¢, COCTaBNALLWENR psga Pypbe B COOTBETCTBUM C BbipaxkeHunem (3) (cm. pasaen 3) OTHO-
cnTes K Ty /2, a He K Ty, (McKniovasn ¢, KOTOPLIA OTHOCUTCA K Ty ). MosTomy ¢, = 2- G, unn C, = V2 G,. Boipaxenue (C.3)
MoxeT BbITh, CregoBaTenbHO, NPeACcTaBNeHo B BUAe

1 T 2 2 SN2 . 2 (C4)
— [ loPat=c§ +23C* = J|Ci .
N 112 k=1 k=0

MpakTnyeckm Homepa ko3P DULMEHTOB B CyMMe BblpaxkeHusi (B.4) onxkHbl 6biTb OrpaHuyeHsl, T.e. K= 1...... K

Ecnu nonoca 4acTtoTt curHana orpaHndena Hactotoi f = K fy, To «MOWHOCTbY COCTaBMAIWMNX C NOPAAKOBLIMU
HoMepamu k > K paBHa Hyto, M OHW MOTYT ObITb MCKITIOYEHbI M3 CyMMBbl B BbipaxkeHun (C.4). MNpu 9ToM Heobxoanmo, 1Tobel
vacrtoTa f; 6bina BHe nonocs pabounx 4acToT CPeaCcTBa M3MEPEHU.

C.2 XapakTtepucTHKM LMPPOBLIX CpeacTB U3MEPEeHUN

B HacTosAwem cTaHaapTe paccMoTpeHsl uudpoesie CU. B cooteeTcTBUM C hopmynoii LLieHHOHa DyHKUMA BpemMeHn
AOMKHa BbITb ANCKPETUINPOBAHA C YacTOTO OTCHeToB f > 2 £, TaK 4TO KO3PUUMEHTHI CNEKTParbHbIX COCTABNAIOWMX
AOMKHb! BbITb paccunTaHbl BANoTe A0 C,. YNCno 0TcueToB B U3MEpUTENbHOM OKHe cocTaensieT M =f T,

Mpy naeanbHbIX YCNOBUSIX, YKasaHHbIX Bbile, T.e. €Cru CUrHan, Nnpeobpa3oBaHHbIl B NOCNeaoBaTenbHOCTb AUC-
KPeTHbIX BEMNWUUYWH, ABNSETCS NEPUOANYECKUM, Er0 NOMNOCca4acToT OrpaHuYeHa u MHTepBan u3amMmepeHusi CHHXPOHN3UPOBAH C
nepuoanYeckum curHanom, BelpaxkeHune (C.4) moxet 6biTb NepenncaHo B Buae

1N , [nz (C.5)
NZ[g(fi)] =, 2ICd°
=1 k=0

rae g(t;) — sHaveHns yHKUNN BPEMEHW B TOHKaX B3ATUS BbIOOPOK,

W3 Bbipaxenus (C.5) cnegyerT, YTo cpeaHeKBaapaTNYeCcKoe 3HaYeHNe CrieKTparnbHbIX COCTaBIAIOWMX NPY NpeacTas-
NeHUK CUrHana B YacToTHOM 06M1acTn paBHoO cpegHEeKBaapaTUHECKOMY 3HAYEHWIO CMTHAIA BO BPEMEHHOH 06nacTy Npu ero
npeacTaBneHnn B BUAE NocregoBaTenbHOCTH BbIOOPOK. [osTOMY 3HepreTnyeckas Teopema Penest MoOXeT GbiTb NpUMeHe-
Ha 41151 NOATBEPXKOAEHUS TOTO, YTO NPU KOHKPETHBIX YCITOBUSAX CMEKTP MOLHOCTM OCTATOUHO TOHYHO NPpeAcTaBnsaeT curHari
BO BPeMeHHON obnactu.

|-|pVI nageanbHbIX YCIOBUAX, YKa3aHHbIX Bbile, CMEeKTP MOWHOCTN, paCCHMTaHHbIVI metoaamMmu, yCTaHOBITE€HHbIMU B
HacTosLLeM cTaHdapTe, NpeAcTaBnsieT CoGON CpeaHIod MOWHOCTL CNEKTParbHbIX COCTABMNSIOWUX M3MEPAEMOro cUrHana
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Ha yCTaHOBMNEHHOM BpeMeHHOM MHTepBane namepeHunin. CnekTp MOLWHOCTY TOYHO onpeaensieT NOMHY0 MOLWHOCTb CUrHa-
na, a TakKe MOWHOCTN MHOUBMAYABHbIX YACTOTHbIX COCTABMNSAOLMX U YacTOThl 3TUX COCTaBMNSOWMX. [INsi npakTu4eckmx
Lenev ycnoBusi MOryT ObITb OTHECEHbI K «MAearnbHbIM», eCINW BCe COCTaBNSIOWMNE U3MEPSIEMOro CUrHana sIiBMsitoTCH B TOY-
HOCTN «Ba3oBbLIMNY rapMoHUKamm, T.e. fy, = 1/Ty. YuuTbiBas xecTkne TpeboBaHUsA K CMHXPOHU3ALMN, YCTAHOBINEHHbIE B
HacTosILLeM CTaHZapTe, AaHHble yernoBust, brimakre K uaearnesHbIM, No onpegenenuto 6yayT MMeTb MECTO 151 COCTaBrsiio-
LLIeli OCHOBHOW YacTOTbl CUCTEMBI 3NEKTPOCHAGKEHUSA 1 ANs NiobbIX COCTABMNSIIOLMX HA YaCcTOTaxX, KpaTHbIX OCHOBHOM Yac-
TOTE, T.€. ANS TAPMOHMK OCHOBHON YacTOThI.

MpuMeyaHune— 3HayeHne «6a30BoOM» YaCTOTbI AOIMKHO ObITh 06paTHO ANUTENLHOCTU UHTEPBana namepe-
HWs1; 3Ha4eHWe OCHOBHOW YacToTbl 06paTHO ANIMTENbHOCTU NEpUoaa B CUCTEME 3MEKTPOCHABXKeHus.

OnuTenbHOCTb BPEMEHHOIO MHTEPBAana u3aMepeHns (LUMprHa n3aMepuTenbHOro okHa) gnisi CU, cooTBeTCTBYIOLMNX
TpebosaHnAM HacToswero ctanaapTa, Ty, ~ 200 mc, pasHa 10 nepumoaam OCHOBHOM HacTOTbl 415 CUCTEM 3NeKTpocHabke-
Hus1 50 My m 12 nepuoaam ocHOBHOWM YacToThl aAnsi cuctem 60 4. CU, CKOHCTPYMPOBaHHbIE B COOTBETCTBUM C Tpe6GoBaHMsIMK
nepeoro naganusa M3K 61000-4-7 [8], uMeloT M3aMepuTenbHOE OKHO LMPUHON 16 NnepnoAoOB OCHOBHOMW YaCTOThI (ANUTEnNb-
HocTb ~ 320 Mc ansi cuctem anekTpocHabxenusi 50 'y n ~267 mc gnisi cuctem anekrpocHabxenns 60 Mu). YacToTHbIN pas-
HOC CneKTpanbHbIX cocTaBnsowmx («basosas» uactora fy) ana CU, cooteeTcTBylOWmMX TPebOBaHUAM HACTOSILErO
cTangapTa, paeeH 5 'y. [inst C, cooTBeTCTBYIOWMX TpEGoBaHusm nepBoro naganns MOK 61000-4-7 [8], yacToTHbIi pas-
HOC CNeKTparnbHbIX cocTaBnsAWmMX ~ 3,125 My — gnsi cucteM anekTpocHabxeHust yactoton 50Mum ~ 3,75 My — pgnsi cuc-
TeM anekTpocHabxeHns 60 'y,

MeToa rpynnupoBaHusi, yCTaHOBINEHHbIN B HACTOSILLEM cTaHAapTe [BoipaxeHue (8)], ob6ecneunBaeT TOUHYIO OLIEHKY
NOMHON MOLLHOCTW CreKTparibHbIX cocTaBnsiowmx. Mpu ncnonb3oBaHum meToaa rpynnypoBaHnust YUUTLIBAKOT BCE CIEK-
TpanbHble COCTaBNSIOWME, @ He TONBKO CNeKTParbHbIe MMHUM Ha YacToTax, KpaTHbIX OCHOBHOM YacToTe («FrapMOHUKUY ).
BbipakeHue (8) OTHOCUTCS TONMBKO K CNEKTparnbHbIM TIMHWSIM MPU 4acTOTHOM pa3Hoce 5 My u ornxHo, crnegoeartenbHo, 6bITb
MOAMDMLMPOBAHO NPU UCMONb30BaHUW ApyrMxX «6a3oBbix» YacToT. [py NpaBunbHOM NPUMEHEeHUM BblpaxeHus (8) ¢ yqe-
TOM ero Mogudmkaumm (npy Heo6XoAMMOCTU) CMEKTP MOLLHOCTY TOYHO NPEACTaBNSIET CPEAHI0I0 MOLLHOCTL N3MepsAeMoro
CUrHana, kak ycTaHOBIEHO SHepreTuyeckon Teopemon Penes.

Ins ycnoBuii, KOTOpble He MOTYT BbITb OTHECEHBI K MAEanbHbIM, HAMPUMEP, NPY HANMUYMKU HEFraPMOHUYECKOTO CUTHa-
nac cocTaensiiowmmn Ha vactotax f #kfy, (k— uenoe uncno), nponcxoaur onpegeneHHasn noteps uHhoOpMauum 0 4acToT-
HOM coJepXaHuu curHana, HO MOLWHOCTbL curHana 6yaeT npeacrtaeneHa ToqHo. [pu mHTepeane uamepeHusi
AnuTensHoCThio 200 MC HANMYKE MHTEPrapMOHNYECKUX COCTABNAILWMX HA HaCcTOTaXx, He KpaTHbix YacToTe 51, Hanpumep,
Ha JacToTe 287 U, OyaeT 03Ha4aTb HanMuMe HErapMOHWYECKOro CUrHana Unu NPUCYTCTBUE KonebaHuii HaNPsHKEHUS B
npegenax aHanumavpyemoro uHTepeana uamepeHuin. Metog rpynnupoBaHus, YyCTaHOBINEHHbIV B HACTOSILLEM CTaHaapTe,
obecnevnBaeT TOYHYIO OUEHKY MOLWHOCTM B BonblwuHCTBE cnydaee. PacnpeaeneHne MowHOCTM B npegenax rpynn,
COOTBETCTBYIOLUMX KOHKPETHBIM CUrHanam, 3aBUCHT OT XapaKTePUCTUK HANOXEHHBIX CUrHaroB.

B pasgenax C.3 — C.4 npuBegeHb! HECKOMNBKO NPUMEPOB, UNMIOCTPUPYIOLLMX AaHHbIN noaxon. Bnusiine konebanni
rapMoOHUK HanpsikeHns U Toka paccMmoTpeHo B C.3. BnvsiHwe nHteprapMoHuk paccmoTtpeHo B C.4. B npuBegeHHbIX npyumMe-
pax OCHOBHbIE COCTaBMAIOWNE HANPSXKEHUS 1 TOKA, SIBITAIOLMECA HA NPaKTUKe Npeobnaaalwmymm, He paccMaTpuBaloTCS.
OTO NO3BONSAET AeTanbHO NPeacTaBnTh Ha pucyHkax C.1 — C.7 cnekTpanbHble NUHUKM 1 9hEKTHI TPYNMUMPOBaHUS.

C.3 Kone6aHusa rapMOHMK

Tpumep 1 — Tok namol 2apMOHUKU 80 8peMeHHOU U cnekmpanbHoOU 06s1acmsx, cpedHekeadpamu4veckoe
3HaYeHUe KOMopPOo20 UIMEHSIeMcesi 8 medeHue dsrumesibHoOCMU URMepeasia usmepernusi om 3,536 do 0,707 A, nped-
cmasneH Ha pucyHke C.1. Tok uamensiemcs nocne 21, 25 nepuodos nsamoli 2apmMoHuku. Pacyemuoe cpedHekaad-
pamu4vecKoe 3HavYeHue moka 0na 0aHHO20 cry4as pasHO 2,367 A. MamMepeHHOe 3HaYeHUe NsImMou 2apMOHUKU
(oduHoYHasa cnekmparsnbHas JluHus) pasHo 1,909 A, ymo 6e3 paccMompeHus Opyaux cneKmpasnbHbIX JIUHUL Npu-
eodum k owubke 19,3 %. Pacyem 3HavyeHus 2apMoHu1eckol nod2pynnbi npueodum 8 IMoM cjiy4ae K 3HaYeHUI
moka 2,276 A (owubka cHuxxaemcs 90 3,84 %). OGHako pacyem 3HaYeHUS 2apMOHUYECKOU 2pynnbl U3MEPeHHOU
NUHUU Npueodum yKe K 3HaveHur 2,332 A, ymo coomeemcmayem Hebosibwol ocmamoyHol owubke 1,47 %.
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Pucynok C.1 — Kone6aHust moka nssmoui 2apMOHUKU

Mpumep 2 — HanpsixxeHus1 2apMOHUK 8 cUCMeMaXx 3J/IeKMpPOocHabXeHus1 06bIYHO 8bI38aHbI 2aPMOHUYECKU-
Mu cocmasenaruwuMu moka, nompebrsisieMo20 HeCKONbLKUMU He/luHelUHbIMU Hazpy3kamu. Kak npaeuno, cyuec-
meeHHasi Koppensyusi Mex0y u3MeHeHusiMu Hazpy3ok omcymcmeyem. Kpome mozo, k cucmemam
anekmpocHabeHus1 NOOKTI0YeHbI MaKXKe K8azucmayuoHapHbie Hazpy3ku. [Toamomy 6bicmpbie (okmyayuu
2apMOHUK HanpsiXXeHuUs O 3HaYumMeslbHbIMU Ppa3mMaxamu Si81sTIomMcsi peOKuMU 8 CUCMEeMaXx /1eKMpPOoCHa6KeHusl.
HanpsixerHue namoii 2apMOHUKU 80 8peMeHHOU u ciekmpansHol ob6macmsx, cpedHexkgadpamuyeckoe 3HaYeHue
KOMOPOo20 U3MEeHsIeNncs 8 meveHue 0numenbHOCMU UHMepeaasna uamepeHusiom 13,225 do 9, 776 B, npedcmaee-
Ho Ha pucyHke C.2. BdaHHOM cily4yae pacyemHoe cpedHekeadpamuyvecKoe 3HaYeHue HanpsixxeHusi paeHo 11,37B, a
u3mepeHHoe (0QUHOYHas1 cnekmpanbHast nuxust) — 11,24 B. YcmanoeneHHbill 8 HacmosiujeM cmaHdapme ana2o-
pumm 2pynnupoeaHusi npueodum k 3HaveHuto 11,33 B dnst 2apmoHuyeckoii nodzpynnsi u 11,34 B dns 2apmMoHu-
yeckol 2pynnbi (owubku 0,35 % u 0,24 % coomeemcmeeHHo). Takue owubku Haxodssmcsi e npedenax
noz2pewHocmu, ycmaHoe1IeHHOU Orist cpedcme U3MepPeHuUll.

CpenHeKBaapaTieckoe 3Ha4eHne HanpsukeHWs NATOW rapMoHuK, B

12 FapmoHunyeckan noarpynna
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PucyHok C.2 — Kone6aHusi Hanpsi)XeHusi namou 2apMOHUKU

lpumep 3 — MukpoeosnHo8ble ne4Yu 8 cocmaee 2apMOHUK nompebnsemMozo moka co3daiom makxe
mpemabi0 2apMOHUKY. B Kka4secmee npumepa paccMompeHa MUKpo8oJIHo8as neyb ¢ (ha3oebiM ynpasieHueM cped-
Hell MOWHOCMbIO IpU Yacmome nosmopeHust 5 'y u paboyvem yukne 50 %. Tok mpemseli 2apMOHUKU U coomeem-
cmeyrouwuii cnekmp npedcmasneHbl Ha pucyrke C.3. 3HaveHue moka mpemsbeli 2apmMoHuKu pasHo 1 A. Monxoe
cpedHeksadpamuyveckoe 3HavYeHue moka paeHo 0,707 A. CpedHekeadpamuvecKkoe 3Hav4eHue crneKkmpanbHou
NIuHUU Mol 2apMoHuKu pasHo 0,5 A (owubka — 29,3 %). 3HayeHue 2apMoHu4eckKoli nodzpynnbi pagHo 0,673 A
(owubka — 4,8 %), 3HavyeHue 2apMOHUYECKOU 2pynnbl pagHo 0,692 A (owubka — 2 %).
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PucyHok C.3 — Konebaruss moka mpemseli 2apMOHUKU MUKPOBOJIHO8OU nevu

C.4 NHTeprapMoHukm

Mpumep 1 — K cucmemam anekmpocHabxeHus mo2ym 6bimb NOOKTI0OYEHbI ycmpolicmea nepedayu/npue-
Ma cuzHasnos. C mem, 4ymobbi UCKTIOYUMb HapyuleHus pabomsbi Npu e030elicmeuu 2apMOHUK CEmeaoz0 Hanpsi-
JKEHUS, YKa3aHHbIe ycmpolicmea ucnosib3yom 4acmombl, KaK npasujio, pacnoloXeHHbIe Mexdy Yyacmomamu
deyx 2apMOHUK, m.e. UHMepa2apMoHuveckue yacmomsl. Ecnu vacmoma kpamna «6azoeol» vacmomef, u cuzHan
umMeem NocmMosiHHbIl ypoeeHb 8 npedesiax uHMepeasa UsMepeHusi, Mo 8 crneKmpe nosiesiemcst o0Ha GonoHu-
menbHas nuHUsa Ha 8aHHoU 1Yacmome u 8 donNoNHUMenbHOM 2pynnuposaHuu Hem Heo6xodumocmu. Ho dns
moezo, ymob6bi nepedamb uHghopmayuro, cuzHan modynupyrom. Bnusnue modynsyuu npueodum K rosie/IeHUIo
crieKmpasnbHbiX JIUHUL, UeHMPUPO8aHHbLIX OMHOCUMEenbHO Yacmom cuzHanu3layuu. lpynnupoeaHue unmepzaap-
MOHUK 8 coomsemcmeuu ¢ mpebo8aHUsIMU NMPUJIOXEeHUS1 A npusodum K CHUXEHUI owu6OK, KaK u npu 2pynnupo-
8aHuUU cocmasIsiloujux, NoKa3aHHbIX Ha pucyHke C.3.

Bo mMHO2UX cry4asx ucnosib3yrom 4yacmoms! CU2Hanu3ayuu, He kpamueie 4yacmome fy. [lpumep Henpepbre-
Ho20 nepedasaemoz0 cuzHana 23 B Ha yacmome 178 'y, HanoxeHHO20 Ha MPembI0 U NAMYI0 2aPMOHUKU, UMEeto-
wue cpedHexsadpamuveckue 3Ha4yeHus 11,5 B, npedcmasnien Ha pucyHke C.4. JuckpemHoe npeobpa3osaHue
®ypbe, He obecrnevusarouiee onpedesieHue cnekmpanbHol TUHUU Ha Yyacmome 178 'y (seneHue «nomepu» cue-
Hana), pacnpedesisem 3Hepaulo cuzHana Ha Yacmome 178 I'y 6nusnexauwjum criekKmpasabHbIM JTUHUSAM. B 0aHHOM
cry4dae UHmMepa2apMoHuYeckas 2pynna nopsioka 3,5 (cm. npunoxerue A) codepxum 66.bWyr0 Yacme pacnpede-
NeHHoU aHepauu. 3HaqYeHue 2pynnbi pasHo 22,51 B (owubka — monbko 2,15 %).

CpegHeksagpaTuieckoe 3HaueH e HanpsikeHusl, B
20

I/IH'reprapMOHw-lecKaﬂ rpynna
AL

18 —— =

AMNNUTYAa HanpskeHus,, B
85

16

45

14

25

12

5 v4 10
8
-15 1 ) }
6
-35
4
-55 2
1
oottt [TV
| | | | | | | | | | ITTITTI LT Tt
0 0,02 004 0068 008 010 012 014 0,296 0,8 0,20 20 130140 150 160 170 180 190 200 210 220 230 240 250 260 270

Bpems, ¢ Lw— 4 Yacrorta, My
FapmoHuyeckan nogarpynna

PucyHok C.4 — [Nepedasaembili cuzHan Ha Yyacmome 178 'y coemecmHo ¢ mpemsell u namoi 2apMoOHUKamu
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MpumevaHus

1 Pezynomamom «nomepu» cuzHana Ha yacmome, He KpamHol «6a3oeoli» yacmome, s18/1s1eMmMcs Hanoxe-
Hue G0noNTHUMEILHBIX 8EKMOPO8 Ha 8eKMOPbLI NepP8OHaYasIbHbIX 2apMOHUK (CM. pucyHok C.7). Yanbl ghazoeozo
cdsuza MexAdy OoOnoTHUMEILHBIM U Nep8oHavaslbHbIM 8E€KMOPOM 00HOU U MO e 4acmombi y8eiuduearomcs
(unu yMeHbwaromcs) Ha NOCMOsIHHOe 3HavYeHue nNpu nepexode om o0HO20 UHMep8aasna usMepeHusi (Usmepumerns-
HO20 OKHa) K Opy2oMy. B 3asucumocmu om yana ¢pazoeo20 cdeuza pe3ynbmupyroujuil 6eKMop Moxem u3me-
HAMbLCST oM CyMMbI 00 pa3HOCMU 3MUX 8eKMopoe. B HacmosiuieM npuMepe nepeoHavaslbHbIll 8eKMOpP paseH
11,5 B u dononHumernsHbie 8eKMOpbI paeHbi 1,2 B na vacmome 150 'y u 0,4 B — na vacmome 250 I'y (cm. pucy-
Hok C.4). Peaynomupyroujue eekmops! usmeHsiromess om 10,3 do 12,7 B Ha yacmome 150 'y u om 11,1 do
11,9 B — Ha yacmome 250 I'y. CpedHeksadpamuyecKoe 3HayeHuUe pe3yfibmupyrouie2o eekmopa, onpedesieHHoe
Ha MHo2uXx nocsiedoeamenbHbIX UHMepeanax usMepeHus, npedcmasnsem coboli «obujee» cpedHexkeadpamu-
YecKoe 3HaYeHue nepaoHa’anbH020 U ononHuUmenbHbIX éeKmopos. B Hacmosiwiem npumepe amo 11,56 B Ha vyac-
mome 150 I'y u 11,51 B — na yacmome 250 I'y. lpoyedypa canaxusaHus, NpuMeHsieMast NocJ1e 2pynnupoeaHusi,
3HavyumesiLHO yMEeHbLUIaem 803MOXHbLIEe OMKI/IOHeHUSs U o6ecneyusaem nosny4YeHue CpedHUX 3HavYeHUU, 6SIU3KUX K
ob6uwemy cpedHexkgadpamuyecKoMy 3Ha4YEHUIO.

2 Ecnu yposeHb cuz2Halos, nepedasaeMbix 8 cucmeme 351eKMpPOoCHabkeHus, MeHbUle, 4eM 8 HacmosiuieM
npumepe, sNlusiHUe yKa3aHHbIX sbilie 3hhekmoe coomeemcmeeHHO yMeHbWaemcs.

Mpumep 2 — B cucmemax anneKmpocHabXeHusi MO2ym umMems Mecmo UHMep2apMoHUYecKue cocmasnsio-
wjue moka U HanpsiKeHus, He cesi3aHHbie ¢ nepedavell cuzHanoe, c/y4ailiHo 803HUKaloujue Ha 4Hacmomax mexoy
deymsi cocedHumMu 2apmoHukamu. Hanpumep, Ha pucyHke C.5 nokazaHa unmepeapmorHuka 9,8 B Ha vacmome
287 I'y coemecmHo ¢ namol 2apmoHukoli 13,2 B u wecmoli 2zapmoHukol 10 B. B npusedeHHOM criekmpe eudeH
aphekm «nomepu» cuzHana. MHmepzapmMoHuveckas 2pynna rnopsioka 5 (cm. 3.4) umeem 3HaveHue 9,534 B
(owubka — 2,7 %).

CpenHeKpaapaTMMeckos sHaueHWe HanpsukeHus, B
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PucyHok C.5 — UnmepeapmoHuka Ha vacmome 287 I'y cosmecmHo ¢ nssmoi u wecmou 2apMOHuUKamu

Mpumep 3 — Anekmpodeuzamesib C UIMCHSIOWUMCSI MOMEHMOM, Hanpumep, npusodsauwuii 8 deilicmaue
nopuwHeeol HacocC, UHXeKmupyem € cucmemy 3/1eKmpPocHabXXeHusi NAMYI0 2apMOHUKy HanpsiXeHusi, cpedHee
3Ha4YeHue komopol paeHo 10 B, ModynupoeaHHyro cuHycoudasnbHbIM Cu2HaoM Yyacmomolu 5 'y npu koaghpuyu-
enme modynayuu 20 % (cm. pucyrok C.6).

O6uee cpedHexksadpamuyecKkoe 3HavYeHUe (PyHKkyuu epemMeHu, oyeHusaemoe npu unmepsane 0,2 ¢, pagHoO
10,1 B. Cnekmp codepxum NUHUIO «<Hecyuiel» yacmombi 250 I'y u dee 60okoebix nunuu no 1 B Ha yacmomax 245u
255y (cm. pucyHok C.6¢). Owubka npu yyeme oOuUHOYHOU ciekmpanbHol nuxnuu 250 Ny 6ydem pasHa 0,99 %, npu
pacyeme 2apmMoHuYeckoli nodzpynnei owubka omcymecmeayem.

B amoii e cucmeme 3sieKmpocHabxeHuss Moxem npucymcmeosams cuzHan 9,8 B Ha yvacmome 287 Iy
(cm. pucyrnok C.68). N3-3a Heyenoz2o qucna nepuodoe GaHHO20 Cu2Hana 8 UIMepumesbLHOM OkHe 200 mc
(57,4 nepuoda) so3Hukaem ahhexm «nomepu» cuzHana. CpedHeksadpamu4ecKoe 3Ha4eHuUe UHMep2apMOHUYeC-
koli 2pynnbi paeHo 9,538 B, owubka — 2,7 %.
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®nrwkmyupyrowasi 2apMoHuUKa u nepedasaemMbil cuzHasl CK/1adbigaromcsi 8 cucmeme 3J1IeKMmpPocHabxeHusi
(cm. pucyHok C.6e). Ux o6uwee cpedHekeadpamuveckoe 3HaveHue pagHo 14,07 B. Bo3MOXHbI pa3iuvHbie eapuaH-
mbI 2pynNUPO8aHuUsi Ppe3ynbMupyrouwux cnekmpanbHbix cocmasnsouux (pucyHok C.6f). Tak kak cnekmp ceude-
menbcmeyem o0 Hanu4uu 2apmMoHuku 250 I'y u cuzHana e6nu3zu yacmomsi 285 'y, 803MOXHO NpuMeHeHue 98yx
npouyedyp 2pynnupogaHus (Kax0asi cnekmpanbHasi TUHUs1 00J/DKHa y4umbi8ambcsi MObKO 00uH pa3s). [Tpu amom
onpedensromcesi:

- UHMepaapMOHUYecKas epynna 3HavyeHuem 9,36 B (owubka 4,5 % omHocumensHo 9,8 B) u euHcmeeHHas
2apmoHuyveckasi nuHusi 3HaveHuem 10,16 B (owubka 1,6 % omHocumensHo 10 B), ymo npusodum Kk obujemy cped-
Heksadpamuyveckomy 3HaveHuro 13,81 B (owubka 1,8 % omHocumensHo 14,07 B);

- UHMep2apMoHu4eckKasi nodzpynna 3HayeHuem 9,34 B (owubka 4,7 % omrocumensHo 9,8 B) u 2zapmoHuyec-
kasinodzpynna3HadeHuem 10,23 B (owubka 1,29 % omHocumensHo 10 B), ymo daem o6uiee cpedHekeadpamuyec-
koe 3HayeHue 13,85 B (owubka 1,5 % omHocumensHo 14,07 B).

Bmopas npoyedypa epynnuposaHusi 8 6onbwell cmerneHu coomeemcemeyem «pusuke» npoyecca. Boibop
npoyedypbi 2pynnuposaHusi 803MOXeH nocsie HabmodeHuss cnekmpa npu HEeCKOJIbKUX nocriedosamesibHbIX
uUHmMepeanax uaMepeHusi.

Bokoebie ciekmpasnbHbie TUHUU OKOJ10 NiMol 2apMOHUKU 8 Haubonbuwel cmeneHu nodeepzaronics enusi-
Hut ahpexkma «nomepu» cueHana. [na pmokmyupyrowieli nsamol 2apMOHUKU 8 eKMOPbI cocmassirouux 245 u
255 Ny pasHbI N0 3HAaYEeHUIO, HO TPOMUEBOMNOJIOKHO HanpasseHsbl. [Ipu HeuameHHOM KO3 puyueHme modynsyuu
ONIUHBI 8EKMOPO8 0CMAaKMCs NOCMOSIHHLIMU, HO UX y2/1bl U3MEHSIIomcsi npu nepexode om oGHO20 UHMeps8ana
u3MepeHusi K Opy2oMy, mak Kak yacmoma mModynsiyuu He KpamHa «6asoeotli» Yyacmome. Bekmopsi, cesizaHHbIe ¢
uHmepzaapmoHukot 287 I'y, maxxxe ocmaromces IpubGIuXeHHO MOCMOSIHHbIMU, HO UX Y216l U3MEeHSTIomcsi om oOHOo-
20 UHMepearsna usMmepeHusi K opyzomy. [lee cnekmpanbHbix cocmasnsouux ¢ Yyacmomamu Ha 5 'y ebiwe u Huxe
Jacmombl nsimoli 2apMOHUKU npedcmassieHbl Ha pucyHke B.7. Xapakmepucmuku eekmopos, npedcmasieHHbIX
Ha pucyHke B.7, coomeemcmeayrom uHmepeary uaMepeHusi 8 coomeemcmeauu ¢ pucyHkom B.6. Inuna eekmopa
Ha yacmome 245 'y ysenuveHa, aHa yacmome 255 'y ymeHbuieHa ecriedcmeue so3delicmeusi gekmopoe Mooy risi-
yuu. B cnedyrouwiem uHmepsaine usMepeHust yaiibl 8eKMOPO8, casi3aHHbIX C UHmMepaapmMoHukol 287 'y, 6ydym
dpyaumu u, cnedogamenbHO, 8elu4UHa 06 bedUHeHHO20 gekmopa 6ydem uaMeHsIMbCS.
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Pucynok C.6 — ModynuposaHHasi nssmasi 2apMOHUKa CO8MeCMHO ¢ UHMepaapMoHukol yacmomol 287 I'y
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Pucynok C.7 — Bekmopbi cniekmpansbHbIX cocmasnsioujux Ha yacmomax 245u 255y

Mpunoxenne D
(cnpaBouHoe)

CBefaeHUA 0 COOTBETCTBUU CChINOYHBIX MeXAyHapoAHbIX CTAHAAPTOB HaUUOHaNbHbLIM CTaHAApPTaM
Poccuiickon CDe,qepau,vm, Mcnonb3oBaHHbBIM B HaCcTOsALLlEeM cTaHAapTe B KadyeCcTBe HOPMaTUBHbLIX

Ta6nwuua DA

CCbINOK

O603HavYeHUe CChINOYHOro
HaumMoHanbHoro ctaHaapTa Poccuiickon
depepauun

O603Ha4YeHUE Y HAMMEHOBAaHUE CChINIOYHOMO MEXAYHAPOAHOIO CTAHAAPTA U YCIOBHOR
0603HaYeHUe CTENEeHU ero COOTBETCTBUS CCbLTOMHOMY HALMOHANBHOMY CTaHAApTy

FOCT P 51317.3.2—2006
(M3K 61000-3-2:2005)

MOK  61000-3-2:2005 «3nekTtpoMmarHnTHasi coBmecTumocTb (OMC).
Yactb 3. Hopmbl. Pasgen 2. Hopmbl 3MUCCUMM rapMOHMYECKMX COCTaBMNSIOLMNX
Toka (06opyacBaHue ¢ noTpebnsiemMelM TokoM < 16 A B ogHon thasze» (MOD)

MOCT P 51317.3.12—2006
(M3K 61000-3-5:2004)

MOK 61000-3-12:2004 «3nekTpomarHuTHasi coBmecTuMocTe (OMC).
YacTb 3-12. Hopmbl. Hopmbl rapmMoHMYecknx cocTaBnsiioWwmx ToKa, co3gaBae-
MbIX 060pyAOBaHNEM, MOAKIIOUYEHHBIM K OOLWECTBEHHBIM HU3KOBOMbTHBIM CUC-
TeMam, ¢ noTpedbnsemsiM TokoM > 16 Aun <75 A B ogHoli chaze» (MOD)

FOCT P 51317.4.30—2008
{(M3K 61000-4-30:2008)

M3K 61000-4-30:2008 «3nekTpomarHutHasi coBmecTUMocTb (OMC).
YacTb 4-30. TexHMKa UcnbiTaHni U namepeHuin. Metoasl MamepeHnin Ka4uecTea
anekTpuyeckon sHeprum» (MOD)

FOCT P 51318.16.1.1—2007
(CUICIP 16-1-1:2008)

CNCIP 16-1-1:2006 «TpeboeaHus K annapatype Ans U3MepeHusi napa-
METPOB UHAYCTPUAIbHbIX paauonoMeXx U MOMeXoyCTONYMBOCTU M METOAbI N3Me-
peHuii. Yactb 1-1. Annaparypa anst uamepeHusi napaMmeTpoB UHAYCTPUanbHbIX
paguonomex n nomexoycronuneocTu. MameputensHas annapatypa» (MOD)

FOCT P 51318.16.1.2—2007
(CUCIP 16-1-2:2008)

CNCIP 16-1-2:2006 «TpeboBaHusa K annapatype Ans M3mepeHus pagno-
NnomMex 1 NOMEeXoyCTOMYMBOCTU M MeTodbl Mamepennin. Yacte 1-2. Annapartypa
ANs U3MEpPEHUst paaucmnoMex 1 NoMexoycToMYMBOCTU. BenomoratensHoe 06-
opyaoBaHne — KoHAykTMBHbIE paguonomexus (MOD)
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OkonyaHue mabnuusi D. 1
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depepauun

0OB603Ha4YeHUe CChINOYHOTO
HaUMOHanLHOro ctaHaapTa Poccurickomn

OB603HaYEHNE U HAMMEHOBAHWE CCLINTOYMHOMO MEXAYHAPOAHOrO CTaHAapTa U YCIIOBHOE
0603Ha4YeHUe CTENEHN €ro COOTBETCTBUS CCLINMOYHOMY HALMOHANBHOMY CTaHaapTy

OCT 13109—97

rOCT 30372—95
(FOCT P 50397—92)

M3K 60050-161:1990 «MexagyHapoaHbll 3NEKTPOTEXHUYECKMI CNOBaphb.
Mnaea 161. 3nekTpomarHuTHas coBmectumoctby (NEQ)

B HacTosILEeM CTaH4apTe UCTIONb30BaHbI CrieytoLLne YCroBHble 0603Ha4YeHUsi CTENEeHN COOTBETCTBUSA CTaHAapTOB:
- MOD — moancuumpoBaHHble CTaHAapThl;
- NEQ — HeakBuBaneHTHble CTaHAAPTHI.

[1] MBK 60050-161:1990
(IEC 60050-161:1990)

[2] MOK 61000-2-2:2002

(IEC 61000-2-2:2002)

[3] PO 50-714—92
(M3K 1000-2-2)

[4] MOK/TO 61000-3-6:2008

(IEC/TR 61000-3-6:2008)
[5] MOK61000-3-2:2005
(IEC 61000-3-2:2005)

[6] MOK61000-3-12:2004

(IEC 61000-3-12:2004)

[7] MOK61010-1:2001
(IEC61010-1:2001)

[8] MOK61000-4-7:1991

(IEC61000-4-7:1991)

Bubnuorpadua
MexgyHapoaHblll  3NeKTpoTeXHuYeckuin cnoeapb. [naea 161. OnekTpomarHuTHas
COBMECTUMOCTb
(International Electrotechnical Vocabulary (IEV)— Chapter 161: Electromagnetic

compatibility)

OnekTpoMarHuTHasi coeMecTumocTb (OMC). YacTtb 2-2. 3nekrpomarHnTHasi o6cTaHoOBKa.
YPOBHM 3MEeKTPOMarHMTHOW COBMECTUMOCTU A5 HU3KOYACTOTHBIX KOHAYKTVBHBIX MOMEX U
CMIHanoB B 06LWEeCTBEHHbBIX HU3KOBOIbTHBIX CUCTEMAaX 3MeKTpocHabxeHns
[Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility levels for
low-frequency conducted disturbances and signalling in public low voltage power supply
systems]

CoBMeCTVMOCTb TEXHUHECKMX CPeACTB 3M1eKTPOMarHMTHas. nekTpomMarHuTHasi 06CTaHoB-
Ka. YPOBHM 3MeKTPOMarHu THON COBMECTUMOCTU B HU3KOBOIbTHBIX CUCTEMaX 311eKTPOCHab-
XeHns obWwero HasHa4YeHNs1 B HacTU HU3KOYACTOTHBLIX KOHAYKTUBHBLIX NMOMEX U CUTHAIOoB,
nepegaBaeMmblX MO CUNOBbLIM NIMHUSIM

OnekTpoMarHnTHasi coemectumoctb (BMC). YacTe 3. Hopmbl. Pasgen 6. OueHka HopM
3MeKTPOMarHMTHOM 3MUCCUMN ANs YCTAaHOBOK, SIBMSIIOWMUXCS UCKaXKAIOLWMMMW Harpyskamm B
cMCTeMax aMeKTpocHabxeHns cpeaHero, BbICOKOTO U KpariHe BbICOKOrO HanpsiKeHus
(Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment of emission limits
for the connection of distorting installations to MV, HV and EHV power systems)
OnekTpoMarHuTHasi coBmectuMmocTb (OMC). UacTe 3-2. Hopmbl. Hopmbl amnccnmn rapmo-
HUYECKMX COCTaBMSILWMX ToKa (NoTpebnsiembiii Tok o6opyaoBaHus < 16 A B ogHow case
[Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current < 16 A per phase)]

OnekTpoMarHuTHasi coemecTumocTtb (AMC). Yactb 3-12. Hopmbl. HopMbl rapMoHUYeckmx
COCTaBNsIlOWMX TOKa, CO3aaBaeMbix 0bopyaoBaHWeM, NOAKMIOYEHHBIM K OBLLECTBEHHbLIM
HU3KOBOJIbTHLIM CUCTEMAM, C NOTpebnsemsiM TokoM > 16 An <75 A B ogHol dhase
[Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic currents
produced by equipment connected to public low — voltage systems with input current >16 A
and <75 A perphase]

TpeboBaHus 6e30MacHOCTN 3MNEKTPUYECKOro 060pYAOBaHUSA AN M3MEPEHUSs], KOHTPOIS U
nabopartopHoro npuMmeHenus. Yacte 1. Obwme TpeboBaHus

(Safety requirements for electrical equipment for measurement, control and laboratory
use — Part 1: General requirement)

OnekTpoMarHuTHasi coeMmecTumocTb (OMC). Uacte 4. MeTofbl UCNbITAHWMIA U U3MEPEHUIA.
Pasgen 7. O6uee pykoBOACTBO MO U3MEPEHWIC FAPMOHWK U UHTEPrapMOHWK A5t CUCTEM
anekTpocHabXeHus U nogknioyaemoro obopygoBaHusi

[Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques
—Section 7: General guide on harmonics and interharmonics measurements and
instrumentation, for power supply systems and equipment connected thereto]
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