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Mpeaucnosune

Lienn n npuHumnel cTaHgapTm3auum B Poccuiickoin @egepauym ycTaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. N2 184-d3 «O TeXHUUYECKOM perynvpoBaHnMmn», a npasuia NpUMEHEHUs HaunoHaNbHbIX
cTtaHgapToB Poccuiickoin depepauyun — FOCT P 1.0—2004 «CTtaHgapTusauua B Poccuiickoli ®egepauun.
OCHOBHbIE MOSTOXEHNA»

CBefleHus o cTaHgapTe

1 PA3PABOTAH 3aKkpbITbiM aKLOHEPHbLIM 06LLEeCTBOM «HayuyHO-UcnbITaTeNbHbli LeHTp «CAMTICx»,
depepasbHbIM rocyAapCTBEHHbIM YHUTApPHbIM NpeanpusatnemM «Bcepoccuiicknii Hay4Ho-nccneaoBaTenbCkui
WHCTUTYT meTposniorny um. 1.1. MeHgeneeBa», ®egepasnbHbiM rocygapCTBEHHbIM YHUTAPHbBIM NpeanpuaTem
«Bcepoccuiickunii Hay4Ho-nccnefoBaTeNbCkunii MUHCTUTYT METPOOrMYECKO CNyXObi» 1 TeXHNYECKUM KoMUTe-
ToM no crtaHgaptusauum TK 30 «3nekTpomarHuTHas COBMECTUMOCTb TEXHUYECKUX CPEACTB» Ha OCHOBE
COBCTBEHHOrO ayTEHTUYHOIO NepeBoja cTaHgapTa, yKa3aHHoro B NyHkTe 4

2 BHECEH TexHuyeckum komMuTeToM no ctaHgaptusaumm TK 30 «3nekTpomarHutHass COBMeCTUMOCTb
TEXHUYECKNX CPeacTB»

3 YTBEPX/EH W BBEJIEH BJIEVICTBUE MNpukazom ®efepan-HOro areHTcTa No TEXHUYECKOMY pery-
npoBaHuio N meTposiornu ot 25 gekabpsa 2008 r. Ne 723-cT

4 HacToawmii cTaHfapT ABaseTcs MOANMULMPOBAHHLIM N0 OTHOLLEHWIO K MEXAYHAPOAHOMY CTaHAapTy
M3K 61000-4-7:2002 «9neKkTpomarHuTHas coeMecTumocTs (AMC). HacTb 4-7. MeTobl UcnbITaHWii v usmepe-
HUiA. O6LLee pyKOBOACTBO MO N3MEPEHVAM FapMOHMK U UHTEPrapMOHUK 1 U3MepUTe/IbHbIM Npubopam A1s cuc-
TeM 3/1eKTPOCHAbXeHUs 1 noakKnovaemoro K HuM obopygosaHus» (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» ¢ N3meHeHnem 1 (2008 r.) ykazaHHOro MexayHapogHoro ctaHgapta. Mpu aToM A0NOJSIHUTESbHbIE
nonoxXeHns 1 TpeboBaHns, BK/IOYEHHbIE B TEKCT CTaHAapTa Ans yyeta notpebHocTen HauMoHanbHOl 9KOHO-
MUKM Poccuiickoit defepauun 1 0co6eHHOCTEl POCCUIACKO HaLMOHaNbHON cTaH4apTu3auun, BblLeneHsbl B
TeKCTe cTaHgapTa KypCcMBOM.

HavmeHoBaHuWe HacTosLWero ctaHaapTa U3MeHeHo OTHOCUTE/IbHO HAaMMeHOBaHMA yKa3aHHOro ctaHaap-
Ta M3K ana npusegexus B cootBeTcTBue ¢ FOCT P 1.5—2004 (nyHKT 3.5).

Mpv NnpyMeHeHn HacToALWero cTaHjapTa PEKOMEeHAyeTCsA UCMO0/Ib30BaTh BMECTO CCbI/TIOYHbIX MEXAyHa-
POAHbIX CTaHAapPTOB COOTBETCTBYHOLLME UM HaLMOHabHbIE CTaHAapTbl Poccuiickoih Pepepaunm, cBefeHns o
KOTOPbIX NpUBeEeHbl B AOMOTHUTENIbHOM MPUNoXeHun D

5 BBEJEH BINEPBbIE

MHdopmMaums 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTy Ny6ankyeTCs B eXerofHo u3jaBaemMom
MH(OPMaLMOHHOMYKa3aTe e «HauuoHanbHble cCTaHAapTbi», a TEKCT U3MEHEHUI i M MonpaBoK — B eXeMe-
CSAYHO U3aBaeMbIX UH(DOPMALMOHHBIX YKasaTenax «HaunoHabHble cCTaHgapThi». B ciyyas nBpec\oTpa
(3aMeHbI) MM 0T MeHbl HACTOsILLLEr0 CTaHAapTa cooTBe TCTBYLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B ©XXEMEeCSIYHO n34aBaemMoM MHGIOPMaLMOHHOM yKaszaTese «HaunoHanbHble CTaHgapThi». COOTBETCTBY-
loLLas MHchopMaLusi, yBeJOMIEHNE N TeKCT bl pa3MelLalo T ca Takxe B MH(OopMaLMoHHOI cucTeme o6LLero
Mo/ib30BaHUsi — Ha ohMuManbHOM caiiTe ®efepasibHOro areHTCTBa M0 TEeXHUYECKOMY PETY/TMPOBAHMIO 1
MeTposiorun B ceTu HTepHeT

© CraHgapTuHdgopm. 2009

HacTosiuii cTaHfapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUUHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe ohuLManbHOro nsganus 6e3 paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeepgeHue Kk M3OK 61000-4-7:2002

CrtaHpapTbl cepun MOK 61000 ny6mMKyOTCS OTAEMNbHLIMU YacTAMU B COOTBETCTBUM CO ClieAyrLLei
CTPYKTYPOIi:

-yacTtb 1. OCHOBbI:

obLee paccMoTpeHue (BBefeHne, (DyHAamMeHTabHble MPUHLMMBI), ONpefeneHuns, TePMUHOMOTNS;

-4acTb 2. 3neKkTpomMarHuTHasi o6cTaHoOBKa:

onncaHne 371eKTPOMarH1THOW 06CTaHOBKM, Knaccuukaumsa 31eKTPOMarHUTHON 06CTaHOBKM, YPOBHU
3/1eKTPOMAarHNTHO COBMECTUMOCTMH;

- yacTtb 3. Hopwmbl:

HOPMbI MOMEX03MUCCMIN, HOPMbl MOMEXOYCTOWUYNBOCTU (B C/TyHasX, €C/IM OHU He ABNAIOTCA NPejMeToMm
paccMOTpeHnsa TEXHUYECKMMU KOMUTETaMK, paspabdatbiBalolw MMy cTaH4apTbl Ha NPOAYKLMI0);

- yacTb 4. MeToAbl UCMbITAHWI N N3MEPEHWA;

MeTOo/bl U3MEePEHNI, METObI UCMbITAHWIA;

- 4yacTb 5. PyKkoBOACTBa Mo yCTaHOBKE U MOMEXONoAaB/IeHNIO:

PYKOBOACTBA MO YCTAHOBKE, METO/bl N YCTPOWCTBA MOMEXONOAaB/IeHNS.

- yacTb 6. O6wue cTaHdapThl;

-4acTb9. PasHoe

Kaxgasa yacTb nogpasfenserca Ha pasgesibl, KOTopble MOTyT ObITb OMY6/IMKOBaHbI Kak MeXyHapoaHble
cTaHAapTbl IMB0 Kak TEXHUYECKME YC/TOBUS WM TEXHUYECKNe oTyeTbl. HeKoTopble U3 yKka3aHHbIX pasfesos
ony6nukoBaHbl. [ipyrue 6yayT ony6/MKoBaHbl C yka3aHMeM HOMepa 4yacTu, 3a KOTopbiM criedyeT fgeduc, a
3aTem BTOPOI HOMep, ykasbiBawowWwuii pasaen (Hanpumep. 61000-6-1).

HacTosawuii mexayHapoaHbIii cTaHAapT NPYMEHAETCA NPU N3MEPEeHNAX rapMOHUYECKUX TOKOB U Hanps-
XEHW B cucTeMax 3N1eKTPOCHabXeHNs, a Takke rapMOHNYECKNX TOKOB, NHXEKTUPYEMbIX B CUCTEMbI 3/1€KTPO-
CHabXeHus nogknoyaeMbiMm 060pyAoBaHNEM.

HacTosawuii ctaHgapT ycTaHaB/IMBaeT TakKe XapakTepUCTVKN CPeACTB U3MEPEHWA.



rOCT P 51317.4.7—2008
Mpegucnosne Kk M3K 61000-4-7:2002

MexayHapoaHblin ctaHgapT M3K 61000-4-7:2002 pa3paboTaH MNogkomuteTom 77A «Hu3koyacToTHbIe
3/IEKTPOMAarHuTHble AB/IeHNsA» TexHuveckoro kommreta MIOK TK 77 «3n1eKkTpoMarHMtHasa COBMECTUMOCTb>.

M3K 61000-4-7:2002 (BTOpoe wu3gaHMe) OTMEHSeT M 3ameHsieT coboi nepeoe wusgaHve MOIK
61000-4-7:1991.

M3meHeHne 1K M3K 61000-4-7:2002 ony6/11koBaHo B 2008 T.

HacTtosAwuin ctaHaapT AaBnseTcs yacTbio 4-7 cepun ctaHgapTos M3K 61000.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

C0BMECTUMOCTb TEXHUYECKNX CPEeACTB 3/IEKTPOMarHuTHas

OBl EE PYKOBOACTBO MO CPEACTBAM W3MEPEHWUM N UBMEPEHUAM FTAPMOHWK

N NMHTEPTAPMOHWK ANnA CUCTEM S/IEKTPOCHABXEHWA U MOAKMHOYAEMbIX K HAM
TEXHUYECKNX CPEACTB

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

fata sBefeHuns — 2010—01—01

1 O6nacTb NpMMeHeHns

HacTosAwwuii ctaHgapT pacnpocTpaHaeTcs Ha cpeacTea namepenuii (CA), npefHasHayeHHble ans n3me-
peHwuii cnekTpasibHbIX COCTaBAAOLMX HANPSXKEHNSA 1 TOKa B N0/10Ce YacToT A0 9 KL, KOTOPble HaNIOXEeHbI Ha
OCHOBHble COCTaBASAOLLME B CUCTEMAX 3N1EKTPOCHAGXEeHMs YyacToTon 50 n 60 'y,

W3 npakTuyeckmx coobpaxeHunii B HACTOSLLLEM CTaHAapTe YCTaHOBIEHO pa3nnyve Mexay rapMoHmkamm
N VHTEprapmMoHuKaMun ¢ OAHOW CTOPOHbI, W APYTUMU CNEeKTPasibHbIMK COCTaBASALWMMU, PACNONOKEHHBIMM
BbllLie 06/1aCTV YACTOT rapMOHUK (NPUGNM3NTENbHO 2 KIL) A0 YacTOoTbl 9 KL, C APYroii CTOPOHBI.

HacToawwmii cTaHgapT yctaHaBnuBaeT XxapaktepucTukun CU. npefgHasHayeHHbIX Kak ANS U3MepeHuit
napameTpoB rapMOHUYECKMX TOKOB W HanpshXXeHWi B [eACTBYIOLMX CUCTEMAaX 3/1EKTPOCHabXeHWs, Tak 1 Ans
MCNbITaHUA OTAENbHBIX 06pa3LOB TeXHUYeckux cpeacTs (TC) Ha COOTBETCTBME HOPMaM 3MUCCUM HU3KoYaC-
TOTHbIX KOHAYKTUBHbLIX NMOMEX, YCTaHOB/IEHHbIM B COOTBETCTBYIOLMX CTaHAapTax (Harnpumep, HopMam
3MUCCHM FapMOHUYECKMX COoCTaBNsAlLWwmx notpebnsemoro Toka noFOCTP 51317.3.2).

CsefieHus o CY. npegHa3HavyeHHbIX AN NPYMEHEHUs B N0/10CE YAaCTOT, PacnosIoXeHHOW Bbllle 061acTu
4acToT rapMoHUK 1 A0 9 KI'y. NnpuBeeHbl B NPUIOXeHUN B.

B HacToALem cTaHgapTe yCTaHOBNEHbl XapakTepucTukn Cl. OCHOBaHHbIX HA UCMOJIb30BaHUu ANCKPET-
Horo npeobpasosaHus Pypbe.

Onucaxune dyHKUNiA 1 cTpykTypa C/ npMBoAATCA B HACTOSALEM CTaH4apTe AOCTaTO4YHO NOAPO6GHO MA0N-
XXHbl BOCNPOM3BOANTLCA U3rotoButenamm CU ¢ makcumasnibHOM TOYHOCTbI0. 3TO 06bACHSAETCA Heo6XxoaMMOcC-
Tblo NpuMeHATb CU. obecneumsaloline BOCMNPOU3BOAMMbIE pe3ysibTaTbl, HE3aBUCMMO OT XapakTepucTUK
BXO/[HbIX CUTHAJIOB.

CW ponxHbl o6ecneunsaTtb U3MepeHue rapMoHuk fo 50-ro nopsgka.

2 HopmartuBHble CCbI/IKU

B HacTosWwem cTaHfapTe UCNOIb30BaHbl HOPMATUBHbIE CCbISIKU HA cneayoLlme cTaHaapThl:

FTOCTP 51317.3.2—2006 (M3K61000-3-2:2005) C0BMECTUMOCTb TEXHUYECKUX CPELCT B 3/1EKT PO-
MarHuTHas. AMUCCUA rapMOHNYECKMX COCTaBNALWNX TOoKa TexXHNYeckuMu cpefcTeaMu ¢ noTpebnse-
MbIM TOKOM He 6051eB 16A (B 0aHOI (hase). HopMbl U MeTOfbl UCTbITaHWiA

FOCT P 51317.3.12—2006 (M3K 61000-3-12:2004) CoBMeCTUMOCTb TEXHUYECKUX CpeacTB afek-
TpomarHuTHasa. OrpaHnyeHre aM1MccmMm rapMoHNYeCKNX COCTaBNALW X TOKa, Co34aBaeMbIX TeXHUYECKN-
MU cpefcTBamMu ¢ noTpebnseMbiM TokoM 60/1ee 16A. HoHe 6onee 75 A (B 04HOI thase), nofknoYaeMbIMU K
HW3KOBO/IbTHbIM CUCT EMaM 3/1eK T pocHabxeHns obLiero HasHauyeHns. HopMbl 1 MeTofbl UCNbITaHuii

N3paHne odbnynansHoe
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FOCTP51317.4.30—2008 (M3K 61000-4-30:2008) 3nekTpuueckasd aHeprus. COBMECTUMOCTb TeX-
HUYECKMX CPeAcTB 3neKTpoMarHnTHas. MeToabl n3mepeHuii NokasaTenein kayecTBa 3NeKTPUIECcKoi
3Heprun

P FOCT P 51318.16.1.1—2007 (CUCIP 16-1-1:2006) CoBMeCTUMOCTb TEXHUYECKUX CPeACTB anek-
TpomarHuTHasa. TpebosaHua KannapaType ANd U3MepeHns napaMme T PoB MHAYCT pUasibHbIX pagnornoMex n
NMOMexXoyCTONYMBOCTH N MeTofbl n3mMepenunii. YacTb 1-1. AnnapaTypa 1A U3MepeHus napameTpoB
WHAYCTprasbHbIX pPaguonomMex v nomMexoycTohuMBocTu. Mpubopbl AN M3MEPEHWUS WHAYCTpuanbHbIX
pagvonomex

FOCT P 51318.16.1.2—2007 (CUCIP 16-1-2:2006) CoBMeCTWUMOCTb TEXHUYECKUX CPeACTB anek-
TpomarHuTHaa. TpeboBaHus K annapaType A9 U3MepPeHNs napame TPOB UHAYCT puasibHbIX paguornomex u
NMOMexXoyCTONYMBOCTU N MeTOAbl n3MepeHuii. HYacTb 1-2. AnnapaTypa AN U3MepeHus napameTpoB
WHAYCTprasbHbIX PaguonomMex 1 NoMexoycTOWYMBOCTU. YCTpoicTBa ANA U3MEPEHUS KOHAYKTUBHbIX
pafmonomMex 1 NCNblTaHnii HayCcTOoNYMBOCT b KKOHAYKTUBHbIM paguonomexam

FOCT 13109—97 32nekTpuyeckasa aHeprua. CoBMeCTUMOCTb TEXHUYECKUX CPeACTB a/ieKTpomar-
HUTHas. HopMbl kauyecTBa 3/1eKTPUYECKOil 3HEPTUN B CUCT eMax 3/1eK T PoCHabXeHUs 06LLero Ha3HavyeHus

FOCT30372—95/TOC TP 50397—92 C0BMeCTUMOCTb TEXHNYECKUX CPEACT B 3/IeKT pOMarHnTHas.
TepMuHbI 1 onpegeneHns

MpumMmeuaHune — Mpu NONL30BAHUN HACTOSLMM CTaHAAPTOM Le/Ieco06pa3HO NPOBEPUTL AeliCTBME CCbISIOY-
HbIX CTAaHAAPTOB B WMHMOPMAaUMOHHOM cucTeme O06LWEero Mosb30BaHWs — Ha oduuManbHOM calite defepasnbHOro
areHTCTBA MO TEXHMYECKOMY PErysiupoBaHui0 Y METPOJIOTUN B CETU VIHTEPHET U/IN MO eXero4Ho nsgasaeMomMy nHdopma-
LMOHHOMY yKa3aTesto «HaumoHaibHble CTaHA4aPTbl», KOTOPbIV OMy6/IMKOBaH MO COCTOSHUIO Ha 1 siHBaps TeKyLero roga, v
MO COOTBETCTBYIOLVM €XEMECAUYHO U3AABAEMbIM MH(POPMALMOHHBLIM YKa3aTesisiM, ony6/IMKOBaHHbIM B TEKYLLEM roay.
EC/N CCbINOYHbINA cTaHAapT 3aMeHeH (M3MeHeH), TO Npy NoJIb30BaHUN HACTOSILLMM CTaH4apTOM CriefyeT pyKOBOACTBO-
BaTbCH 3aMEHSAWMM (M3MEHEHHbIM) CTaHAAPTOM. EC/IM CCbINIOYHbIV CTaHAApPT OTMeHeH 6e3 3aMeHbl, TO MOJIOXeHMWE, B
KOTOPOM fjaHa CCbl/fIKa Ha Hero, MPUMEHSIETCS B 4aCTU, He 3aTparnBaoLLeli aTy CCbI/Ky.

3 TepMuHbI, onpeaesneHnsi, 0603Ha4YEHNSA U MHOEKChI

B HacTosilem cTaHgapTe npumMeHeHbl TepMuHbl no FOCT 30372. [1]. a Takke cnefyloline TePMUHbI C
COOTBETCTBYOLWUMM ONpefeneHnAMH.

31 OnpepenexHuns, oTHOCALWMECS K YACTOTHOMY aHa/nM3y CUrHaN0B C NpUMeHeHMeM npeobpaso-
BaHua dypbe

B HacTosilem cTaHfapTe Ucnosb3yeTca npueefeHHas Huxe dgopma paga dypbe, yunTbiBas 0THOCHU-
TeflbHY NPOCTOTY U3MepeHnii 3Ha4YeHW yrnoB ha3oBoro cABura nyTem onpejesieHnss MOMeHTOB nepexosa
yepes Hy/b:

&)

(2)

npu e =0.05% (Jlorn £ =0,15 % /roT nnpn £ =0.15 % llhomn £ =0.5 % /net
COOTBETCTBEHHO, CM. Tabnuuy 1
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JLf, <, 5,0

n a* ()
1 bl
Cco
NMpumeyaHune — YcTaHOB/IEHNE BNPUBEAEHHOM Bbllle onpegesieHnn pasoBbIXyrnoB g paBHbIMU HYNOANS

cny4daesB, Korga 3HavyeHua naknpeacTaBnAmwT co6oi AOCTaTOYHO Masible BE/IMYNHDbI, O3HavYaeT Ana nsrotoBuTenein CA
BO3MOXHOCTb UCKNHO4YNTb TpeGOBaHVIe |/|3M€peH|/||‘/’| yrnos CbaSOBOFO casura MasibiX CUrHasnoB, ydnTbiBas, 4To Cba3OBbIe
N3MEePEHUA NPU CUTHaANax KpaHe ManblX amnanTy[ MOryT NPUBECTU K 60/bLLINM OTKIOHEHUAM pe3ynbTaToB.

B BbipaxeHusx (1) — (3):

0> — YI10Basi YacToTa OCHOBHOW cocTasnsowei (m,= 2nfHA\

T — ANUTENBbHOCTb BPEMEHHOIO UHTEepBasa n3MepeHus (LLMprHa M3MepuTesibHOro okHa). B TeueHne
VHTepBana n3mepeHus BbINoHAETCA NpeobpasoBaHne ®ypbe PYHKLUN BPEMEHU:

c0— nocTosHHasA cocTasnfAwLas:

cA— amnauTyaa cocTtaBnswoweli cnektpa c yactotoi fc , = (k/N); fH

Yc k— cpepHekBagpaTmnyeckoe 3Ha4eHne cocTaBnaloLL el cnektTpa cA

fH, — ocHoBHas yacToTa cuCTeMbl 3NEKTPOCHAGXKEHNSA:

K — NOpsifKoOBbI HOMep (NOPAAOK)CNeKTpaibHONCOCTaBNALLEN. OTHOCALLMNIACA Kpa3peLleHnto novac-
Tote (fc , = MTH)\

N — uncno nepnoaoB OCHOBHOM HACTOTbI BO BPEMEHHOM UHTEpPBasie U3MEPEHUS;

4x— yron ha3oBOro cAsura CnekTpasbHON CoCcTaBNAOWER C NOPSAKOBbIM HOMEPOM K.

B 60nblUMHCTBE CyYaes AN HaxoxeHusa paga Pypbe npuMeHsAoT UM poBblie MeToAbl, T.e. a/ITOpUTM
AuckpeTHoro npeobpasoBaHus dypbe (DFT) unuero BapnaHt — 6bicTpoe npeobpasosaHne dypewe (FFT). Ana
3TOro aHaNM3nMpyeMmblil aHaI0roBbIN CUTHAM NoJaloT Ha BXOA aHa1oroBo-Lmdposoro npeobpasosartens. Mony-
YeHHble oTcyeTbl 3anomMuHaloT. Kaxgas rpynna u3 M oTcHeToB COOTBETCTBYET BPEMEHHOMY HTEpBasy nsme-
pPeHNs. B KOTOPOM OCYLLECTBNSAETCA ANCKPETHOE nNpeobpasosaHmne Pypbe.

B cOOTBETCTBMM C NPUHLMNAMMN Pa3/IOXEHUS (PYHKL MM BpeMEHU B pag Pypbe 4/IUTENbHOCTbL BpEMEHHOTO
uHTepsana namepenus TNonpegenseT paspelweHue no yactoTe fc , = 11T, (4acToTHOe pasjesnieHve cnek-
TpasibHbIX COCTaBNAALWMNX) Npu aHanuse. CnegosatesbHO, A/IMTENbHOCTbL BPEMEHHOTO UHTepBasna nsMmepe-
HMA TN go/mkHa 6bITb paBHa NPOM3BEAEHMI0 ANUTENbHOCTU Nepuoja OCHOBHOM 4acTOTbl HanpshKeHus B
cucTeme anieKTpocHabxeHns Ha uenoe uncno N. T.e. TN= NTy HacTtoTa 0OTCUETOB B3TOM C/lyyae fo/kHa ObITb
fs=iWI(W7,). rpe M — uncno oTcyeToB B npeenax AMTelbHOCTN BPEMEHHOIO UHTEepBasna usmepenus T,,.

Mepepa, BbINOTHEHNEM AVNCKPETHOrO NpeobpasoBaHna ®Pypbe oTCUeTbl, COOTBETCTBYOLME AUTENbHOC-
TV BPEMEHHOTO UHTEpPBasia N3IMepeHns, B paje C/lyvyaes B3BELUNBAIOT, YMHOXas NX HA CUMMETPUYHYI0 dyHK-
umnio (PYHKUMIO M3MEepUTENbHOIO OKHa). OfgHako ANS NepUofuYecKUX CUTHaNIOB M CUHXPOHU3UPOBAHHBIX
0TCYETOB MNPeAnoyYTUTENIbHO WCMOMb30BaTh NPAMOYrO/ibHYI0 B3BELUMBAIOLWYIO PYHKLMIO U3MEPUTENbHOro
OKHa, 3KBMBA/IEHTHY0 YMHOXEHMIO KaX0ro oTcueTa Ha euHnLYy.

Mpoueccop, OCyLeCcTBAAWMIA ANCKPEeTHOe npeobpa3oBaHne ®ypbe, onpegensieT OpTOroHaslbHble
KoaghpmumeHTbl ypbe aku bkcocTaBnawWwmMx cnekrpa Ha yactotax fc k=kITN,k =0.1,2 ... M — 1. OgHako
NWb 3HAYEHWA K. He MpeBbilaloLme NosoBYHbI MAKCUMasIbHOTO 3HAYEHNA, ABATCA NOMe3HbIMU, 4pyras
nonoBuHa ABNAETCA X Aybnnkaramu.

Mpwv ycnoBun CUHXPOHM3ALLMM TapMOHMYecKas cocTasnsALLan nopaaka J1(nopsgokonpeaensercs oTHO-
CUTeNbHO OCHOBHOW yacToTbl fH,) BO3HMKaeT B npeobpasoBaHun dypbe kak cnekTpanbHas cocTasnswoLlas
nopsigka k, roe k = hN.

BbicTpoe npeobpasosaHve Pypbe npeacTaBnseT co60ii cneunanbHblil aropUTM COKPaLLLEHNS BPEMEHN
BblUMCAEHUIA. 115 ero npumeHeHns Heo6xoanMo, 4To6bl YMCNO OTCHETOB M ObISIO PaBHO LieNoi cTeneHn 2. T.e.
M = 2', rge. Hanpumep,  10.
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Mpy HEOGXOAMMOCTM CUMBO/ Y. 0603HaYalLWMii cpeiHEKBaAPaTUYECKOe 3HaYeHe COCTaBnsoLLel
CMeKTpa Csl 3aMEHSII0T CUMBOJIOM /A9 TOKa M cMMBOIoM U — ans HanpsbkeHus. MHgeke C npegHasHaveH ans
OTHECEHVsI NEPEMEHHbIX K CMeKTPasibHbIM COCTAB/SIOLLMM.

MpumeyaHune — CnegyeT yunTbiBaTb, YTO NpUBEAEHHbIe onpeaesieHNs NPMMEHUMbl KYCTaHOBUBLUMMCS CUT-
Hanam.

3.2 TepMuHbl N onpefeneHns, OTHOCALNECA K rapMOHMKaM

3.21 yacTtoTta rapmoHukn (harmonic frequency) fH uacToTa, KpaTHas OCHOBHOW 4YacTOTe CUCTEMbI
anekTpocHabxenus (fH ,, = h -fH f).

MpumeyaHune — YacTtota rapmoHnkn tH h naeHTMyHa yacToTe cnekTpanbHOl cocTaBnswowel /c K npu
K =hN.

3.2.2 nopsapok rapmoHuku (harmonic order) h: Llenoe uncno, paBHoe OTHOLIEHUWIO YACTOTbl FapMOHU-
KM K OCHOBHOI1 YacTOTe CUCTEMbI 3/1eKTPOCHaGXeHUs. MpUMeHNTENbHO K aHanusy, NCnob3yoLWwemy AUCKpeT-
Hoe npeo6pasoBaHue ®ypbe npu cMHXpoHu3auun mexay fH, n/ (4actota oTcyeToB), NOPSAAOK raPMOHUKM h
COOTBETCTBYET CreKTpasbHOM cocTasnstoweii /1= hN (k — Homep cnekTpanbHO cocTaBnsoweir. N — yucno
neproaoB OCHOBHOM YaCcTOTbl, COOTBETCTBYIOLLLEE BPEMEHHOMY UHTEPBasy U3MepeHns TH).

3.2.3 cpefHekBaapaTuyeckoe 3HavyeHWe rapMoOHMYeckoil cocTasnswwelt (r.m.s. value of a
harmonic component) YH k: CpeaHekBagpatuyeckoe 3Ha4yeHne 0fHOl 13 COCTaBNALMNX HA YacToTe rapMo-
HVIKV PV aHaNn3e CUrHasi0B HeCMHyconganbHo oopMbl. 418 KpaTKOCTV AoNyCKaeTCs NPUMEHATL A5 AaHHbIX
COCTaBAALWNX HAMMEHOBAHNE «TAPMOHUKa».

[na ueneii HacToALWero cTaHAapTa ANUTENbHOCTb BPEMEHHOTO UHTEPBaa n3MepeHns CooTBeTCTByeT
N = 10 neprofam OCHOBHOW YacTOThbl (415 CMCTEM 3neKTpocHabxeHums yactoToi 50 'y) mnn N = 12 neprogam
OCHOBHOW 4acTOTbl (4151 CUCTEM 3N1EKTPOCHaBXeHNs yacToTol 60 'w), T.e. npnbnusntensHo 200 mc(cm. 4.4.1).
O710 03HavaeT, yto YHn= ¥Yc 10 ngnsa cuctem 50 'y m YHh= Yc ,2 i gna cuctem 60 ).

MpumeyaHune — MapmMoHMyeckasa cocTaBnswowasn V. hugeHTMyHa cocTaBnstolweli cnektpa Yc Jinpu k = hN

(YHfl = ¥c. h N)* MNP Heo6xoAMMOCTN CUMBO/ Y 3aMeEHAOT CUMBOJIOM /A NS TOKa U cumBosiom U — AN HanpsXXeHus.
NHaekc H npegHasHayeH 4N OTHECEHUA nepeMeHHbIX / unn U K rapMOHUYECKUM COCTaB/SIOWMUM.

3.2.4 cpefiHeKkBaApaTU4yecKoe 3HayeHne rapMoHunyeckoii rpynnel (r.m.s. value of a harmonic group)
Yg ft: KopeHb kBagpaTHbIl U3 CyMMbl KBaApaToB CpeHEKBaAPaTUYECKMX 3HAUYEHUI rapMOHUYECKOI cocTaB-
NA0WeR 1 NPYMbIKAKLWNX K HEl CneKTpasibHbIX COCTaB/AIOWMX, COOTBETCTBYIOWMX AAHHOW ANUTEbHOCTY
BPEMEHHOr0 UHTEepBasa U3MepeHusi. B rapMoHUYECKOl rpynne cyMMUpyeTCs 3Heprus 6amsnexatymx cnek-
TpasibHbIX COCTaB/ISAOLLNX C 3HEPTME COOCTBEHHO rapMOHMKN (CM. TakKe ypaBHeHMe 8 1 pucyHok 4). Mopsagok
rapMOHUYEeCKOW rpynnbl onpeAenseTcs nopsaKkoM paccMaTpnBaeMOi rapMOHUKK.

NMpumeyvyaHune — Mpn HEOOGXOAMMOCTU CUMBOJT Y 3aMEHSAIOT CUMBOJIOM /ANS Toka U cumBosiom U — ans
HanpshkeHUs.

3.2.5 cpefHeKkBaApaTUYeCKoe 3HaUYeHMe rapMoHuyeckoli noarpynnel (r.m.s. value of a harmonic
subgroup) Ytg h: KopeHb kBagpaTHbIli U3 CyMMbl KBaApaTOB CpeAHEeKBaApPaTUUECKUX 3HAYEHWIA rapMOHMYec-
KOIi COCTaBNAOLLEN 1 ABYX HEMOCPEACTBEHHO NPUMbIKAKLLNX K HEl CNeKTPasibHbIX COCTaBASAWMX. [Ansa yyeTa
B/IMSAHMSA KOebaHUii HanpsXeHUs NPU NPOBEAEHUN UCC/IeL0BaHUNIA CNEKTPasIbHOr0 CoCcTaBa HanpsHXeHUst nog-
rPynnbl BbIXOAHbIX KOMMIOHEHTOB AUCKPETHOro NpeobpasoBaHnsa ®ypbe Noay4varT CYMMUPOBAHNEM 3HEPreTn-
YeCcKOro CofepXaHusi HENOCPEACTBEHHO MNPUMbIKAOWMX CMEeKTpasibHbIX COCTaBASOWMNX C 3HEPruei
COGCTBEHHO TrapMOHUKM (CM. Takke ypaBHeHWe 9 M pucyHok 6). opsafoK rapMOHWYECKOlW noAarpynnbl
onpefenseTcs NOpsAKOM paccmaTprMBaeMoli rapMOHMKK.

NMpumeuaHue — MNpn HEOBXOAUMOCTU CUMBO/ Y 3aMeEHSItOT CUMBOJIOM / A71A TOoKa U cumBosiom U — ans
HanpshKeHus.
3.3 TepMUHbI M ONpefeneHns, OTHOCALWMECS K KO3 PULNEHTAM UCKAXKEHUS

3.3.1 cymmapHbIii KOa(hhrLMEeHT rapMoHnyeckux coctaensawwux (total harmonic distortion, THD)
THDy. OTHoleHne cpefHeKBaapaTUuyeckoro 3HayeHnss CyMMbl BCEX rapMOHUYECKMX COCTaBALWMX YH Jino
nopsigka />tax k cpefjHeKBapaTnyeckoMy 3Ha4yeH10 OCHOBHO COCTaBNAOLWEeNR YH

@
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MpnmeuvaHna

1 Mpun He06X0AMMOCTN CUMBOA Y 3aMEHSAIOT CUMBOJIOM / ANA TOKa M CUMBOIOM U — N8 HanpshkKeHus.

2 JlTax NpMHMMAatOT paBHbIM 40. eC/IM MHOE 3HaYeHWe He yCTaHOBJ/IeHO B MexX/AyHapoAHbIX CTaHAapTax, ycTaHaB/mn-
BaloLWMX HOPMbl AMUCCUN FTAPMOHWK.

3 TepMUH «KO3PULMNEHT NCKAKEHUSA CUHYCOMAANBHOCT N KPUBOM HaNPsXXeHNSa» AN 0603Ha4YeHNs CyMMapHOTo
Ko3adhhmymeHTa rapMOHNYECKNX COCTEBNAOL, UX NpumMmeHeH BT OCT 13109.

3.3.2 cymmapHblii KoahpuuneHT rapmoHnyeckux rpynn (group total harmonic distortion THDG)
THDGy: OTHOLIEeHWNe cpefHeKBaAPaTUUYECKOro 3HaYeHUs rapMOHUYeckux rpynn Yg ,, K cpefHeksagpartuyec-
KOMY 3HaYeHUI0 rapMOHUYECKOW rpynMnbl, CBA3aHHOW C OCHOBHOW cocTasnstoLLel Y.,

©

MpumevaHunsn

1 lMpw HEO6XOAMMOCTN CUMBO/ Y 3aMEHSAIOT CUMBOJIOM / AN TOKa U CUMBOIOM U — ANA HanNpsXeHus.

2 MpuHumatT ftmjn - 2 ftmax * 40. ecnn uHble sHauenns He yCTaHOB/IeHbl B MeXAYHapoAHbIX CTaHAapTax, ycTa-
HaB/INBaKOLWNX HOPMbl AMUCCUN TAPMOHWK.

3.3.3 cymmapHblii koadhhuumeHT rapmoHunyecknx noarpynn (subgroup total harmonic distortion)
THDSy: OTHOWeHWe cpefHeKkBagpaTUYecKoro s3Ha4YeHnsa rapMoHYecKux Noarpynn Y., KcpegHeksagpatu-
4YeCKOMY 3HaYeHWI0 rapMOHUYECKOV NOArPYNMbl, CBA3aHHOV C OCHOBHOW cocTasnsoLeln Y,/ 1

THDSy = 6)

MpumeyvyaHwusn

1 lMpv HEOGXOAMMOCTM CUMBOJ Y 3aMEHSAT CUMBOJIOM YA/15 TOKa U CUMBOIOM U — ANA HanpsiXeHus.

2 MpuHumatoT JITIN = 2. /itax = 40, ecnu UHble 3HAYEHUA He YCTAHOBJ/IEHbI B MeXAYHapoAHblX cTaHAapTax, ycra-
HaB/IMBaKLWMNX HOPMbl 3MUCCUN FTAPMOHMUK.

3.3.4 yacTMUHbIN B3BELWEHHbIN KO3 huyneHT rapmoHuyeckux coctasnsawwumx (partial weighted
harmonic distortion PWHD) PWHD,, y: OTHOLleH/e cpefiHeKBaApaTUYEeCKOro 3HayeHnsi CyMMbI BbleTeHHbIX
BbICLLUVX rapMOHMYeCcKux coctasnsaowmx (nopsgka ot hmingo /)tan). B3BelLeHHbIX ¢ KO3 duLeHTaMm, paBHbl-
MW NOPAAKY rapMOHMYECKOl COCTaBNAIOLWER, K cpeHeKBaapaTUYeckoMy 3Ha4YeHWI0 OCHOBHOI COCTaB/IA0-
e

PWHDhy = ol @)
ViJ

MpumevaHwus

1 MMpu He06X0AMMOCTU CUMBO Y 3aMeHSAI0T CUMBOJIOM / A8 TOKa M CUMBO/IOM U — A5 HanpshKeHUs.

2 YaCTUUHbI/ B3BELEHHbIN KO3 PULMEHT rapMoHnyYecknx coctasnaowmx PWHDTfi Y npumeHsatoT, 4To6bl MMeTb
BO3MOXHOCTb YCTAHOBWUTb eAUHYI0 HOPMY O6beMHEHHOrO 3HAYEHWA BbICLWIMX FAPMOHUYECKNX cocTaBisalowumx. MoryT
6bITb NPMMEHEHbI TaKXe HaCcTUYHbIN B3BELIEeHHbI KO ULUNEHT rapMoHnyeckux rpynn PWHD(Q y U1 4acTUYHbIN B3BELLEH-
Hblli KO3 ULMEHT rapMoHUYeckux noarpynn PWHD  y-YacTuyHbIV B3BeLleHHbI KO3 hULMEHT rapMOHUYECKNX rpynn
PWHDy y paccunTtbiBaloT, 3ameHuB Ytl Jl«a ¥ J1. YacTuuHblli B3BeLWeHHbI KO3 ULMEHT rapMOHUYECKMUX NoArpynn
PWHD\.g y paccunTbiBatoT, 3ameHnB YH h Ha Y~ J1. YacTnuHble B3BeleHHble KO3 ULMEHTbI TapMOHUYECKNX COCTaB-
NAWMX (rAapMOHUYECKUX FPYNM, rApMOHUYECKUX NOArPYN) NPYMEeHsII0T BCOOTBETCTBUM CO CTaHAapTa MU, ycTaHaB/MBato-
LWMMMN HOPMbI 3MUCCUN MOMEX HA OCHOBE 3HayYeHUi PWHD y (cM., Hanpumep. FOC TP 51317.3.12).

3 3HauveHus ftmjn n /iItax ycTaHaBNMBalOT B CTaHAapTax HOPM 3MUCCMM MOMeX Ha OCHOBe 3HadeHnii PWHDYy.
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3.4 TepMuUHbI N onpeAeneHns, OTHOCALWMECA K UHTOPTapMOHUMKaM

3.4.1 cpefHekBagpaTU4YeCKOO 3HAYEHME CNeKTpanbHO cocTaBnsawwen (r.m.s. value of a spectral
component) YCk: CpepgHekBagpaTMyeckoe 3HayeHve COCTaB/soLW e, YyactoTa KOTOPOi KpaTHa BesnymHe,
06paTHOI 3HAYEHWIO A/IMTENBHOCTU BPEMEHHOTO MHTEPBAs1a U3MEPEHNS.

Ecnun 3HayeHve gnnTtenbHOCTY BPEMEHHOIo NHTepBana nsmepeHus Tbl KpaTHO A4/IMTENBHOCTY Nnepuoga
OCHOBHOW 4acTOTbl, TO YACTOThl /INLLb HEKOTOPbLIX CNEKTPA/IbHBIX COCTaBALWMNX 6YAYT KPATHLIMU OCHOBHOA
yacToTe. Mpy aTOM MHTEPBaN YacToT MeXAy ABYMSA nocnefoBaTe/lbHbIMU CNEKTPasIbHbIMU COCTaBNAOLWNMU
paseH VTN.T.e. npnb6ansntensHo 5 Ny Ans uenei HacTosiLwero ctaHgapTa.

MpumeyvyaHne — MNpnM HeO6XOANMOCTN CUMBOA Y 3aMEHAIOT CUMBONOM / AN TOKa U CUMBOJSIOM W — ANA
HanpshXeHus.

3.4.2 cpepHekBaapaTMyeckoe 3HaUYeHWe UHTeprapMoHnYeckoli coctasnsatouieii (r.m.s. value of an
interharmonic component) Yc = CpegHekBagpaTuyeckoe 3HaueHne cnekTpasibHoli coctaBnsoweli Yc K, hN,
yacToTa KOTOpOii HAXOAUTCS MeXAay ABYMsi NOC/1eA0BaTeIbHbIMU FaPMOHUYECKUMI YacToTaMm (CM. PUCYHOK 4).
ﬂ,l‘lﬂ KpPaTKOCTN AonyckaeTcAa NPUMEHATb A1 AaHHbIX COCTaBNANLWNX HANMeHOBaHNUe «MHTeprapMoHuKa».

MpunmeyvyaHuna

1 YacToTa MHTEpPrapMOHMYECKOl cocTaBnsloLeli onpeaensieTcss 4acTOTOW NUHMKM chekTpa. [laHHaa yacTtoTa He
KpaTHa OCHOBHOW YacToTe.

2 Heo6x0AMMO yuMTbiBaTb pasHULY MeXAy «MHTeprapmMOHWYECKOW cocTaBnsilowei*, dpakTuyeckm cosgasaemoii
npu yHKLMOHNPOBaHUN 060pPYyA0BaHNSA, HanpuMep, Ha YacToTe 183.333 'y, U «CNeKTPasbHOW COCTaBNAOLWEN», paccun-
TbiBaeMoii BCW B pe3ynbTate aHann3a hopmbl CUTHANIOB, Hanpumep, Ha YactoTe 185 My 4NA CUCTEMbI 3/IEKTPOCHABXEeHUS
yacToTol 50 'y (4acTtoTa oTCHeTOB Npu 6bICTPOM NpeobpasoBaHnn Pypbe). «CnekTpanbHaa cocTaBaAoWan» aBnseTcs
«rapMOHMYecKol cocTaBnswueli» npu Kk * h N. rae N — uenoe uucno.

3.4.3 cpefHekBagpaTu4yeckoe 3HayeHWe WHTeprapmMoHuveckol rpynnbel (r.m.s. value of an
interharmonic group) V. h: CpegHekBagpaTuyeckoe 3HayeHne BCex CNeKTpasibHbIX COCTaBASALWMNX B UHTEP-
Basie 4acToT MexXAy ABYMS NocnefoBaTeIbHbIMU FaPMOHUYECKUMI YacToTamu (CM. PUCYHOK 4).

MpumevyaHuns

1 [Anauenei HacToAWero cTaHgapTa cpejHekBagpaTMYeckoe 3HaYeHne MHTePrapMoHUYecKol rpynmbl Mexay rap-
MOHVKamu ¢ NopsAKoBbIMU HOMepamu h 1 /1 ® 1 o603HavaloT Yjg /1. Hanpumep, cpefHekBaapaTuieckoe 3Ha4eHne NHTep-
rapMOHMNYECKOW rpynnbl Mexay rapmoHukamm nopsgka 5 n 6 o6o3HavatoT Y)g 5.

2 Tpu HE06X04MMOCTM CUMBON Y 3aMEHSAI0T CUMBOJIOM /415 TOKa U CUMBOJIOM U — ANA HaNpsXeHus.

3.4.4 cpepHekBagpaTMyeckoe 3HayeHMe WHTeprapMOHWYECKOW LeHTPpUPOBAHHON MoArpynmbl
(r.m.s. value of an interharmonic centred subgroup) CpegHekBagpaTniyeckoe 3HayeHue BCex Crek-
TpasibHbIX COCTABAAOWMX B MHTEPBasie HacToT MeXAy ABYMSA noc/eAoBaTe/IbHbIMU rapMOHUYECKMU YacTo-
TaMW. WCK/OYasa CrekTpasibHble COCTaBMALWMe, HenocpeAcTBEHHO npuaerawlme K rapMOHWYECKUM
yactoTam (CM. PUCYHOK 6).

Ansa ueneii HacTosLWero cTaHgapTa cpefHekBagpaTnyeckoe 3HauyeHne LeHTPUpoBaHHOW nHTeprapmo-
HMYecKoi NoArpynnbl Mexay rapMoHUKamMmu ¢ NopsaKoBbiMM HoMepamu h nh * 1 o6o3HavatoT Yjsg Hanpu-
Mep. cpefHeKkBagpaTnyeckoe 3Ha4yeHne LeHTPMPOBaHHOW MHTePrapMOHUYECKOW NOATPY bl MeXAy rapMOHU-
KamMu ¢ nopsiAKoBbIMM HOMepamu 5 n 6 o603HavarT Y,s9 5.

MpumeyaHune — MNMpn HeO6XOAMMOCTM CUMBON Y 3aMEHAOT CMMBOSIOM / ANSA ToKa U CUMBOIOM U — ANSA
HanpshXeHus.

3.4.5 yacToTa MHTeprapmoHudeckoli rpynnel (interharmonic group frequency) f jg h: CpegHee
3HaYeHne 4BYX rapMOHUYECKUX YACTOT, MeXAy KOTOPbIMU pPacnosioXeHa UHTeprapMoHmyeckas rpynna, T.e.
fig. hS(fH h+fH.b> Nom

4.6 uacToTa MHTeprapMoHNYecKoii LeHTPUPOBaHHO NoArpynnsl rpynnel (interharmonic centred
subgroup frequency) w A CpepHee 3HauyeHue ABYX rapMOHUYECKMX YaCTOT, MeXy KOTOPbIMU pacnosioxe-
Ha MHTeprapmoHu4yeckas LeHTpupoBaHHas nogrpynna, 1.e. isg h=(fH , +fH h* )/2.

3.5 O603HaYeHUsA N NHAEKCDI

B HacTosLleM cTaHAapTe Noj 3HaYeHUSIMW HANPSKEHUS U CUJbl TOKA MOHMMAKOT (EC/IN HE YCTAaHOB/IEHO
MHOE) NX CpeHeKBapaTNIeCKMe 3HaYeHNS.

3.5.1 O6o3HayeHus

B HacTosLWEM CTaHAapTe UCMOMb3YIOTCS criedytolime 0603HAYEHNS:

a— amMnAuTyaHbIn KO3 ML MEHT KOCMHYCOUAAbHOW cocTaBnawoLeli paga ®ypoe;

b — amnauTygHbIl KO3 ULMEHT CMHYCONAANBHON cocTaBNsoWwet psga Pypbe;
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C — amMnAnTyAHbIA KoadduumeHT paga dPypobe;
f — vacToTa, yHKUUSA;
fc K— yacToTa cnekTpanbHOI cocTaBnALLEel Nnopsaka K:

fc , — yacToTa cnekTpanbHoli cocTaBnstoLen nopsaka 1;
1 'h — yacToTa rapMoHu4Yeckoii rpynnel nopsaka Ji;
fsg , — yacToTa rapMOHMYECKO NoArpynnbl nopsaka h;

fig h— vacToTa nHTEeprapmoHuyeckoii noarpynnel nopsgka h\
fisg h — yacToTa MHTEeprapmMoHWYeCKOo LLeHTPNPOBaHHON Noarpynnbl nopsgka h;
fH h — vacToTa rapmoHuyeckoii coctasnstoLelt nopsaka h;
fH , — ocHoBHas yacToTa CUCTEMbI 3/IEKTPOCHABXEHUS;
fs— vacToTa 0TCUeTOB;
hmax — nopsaaok BbICLLER y4nThIBAEMO rapMOHNYECKOI COCTaBNSIOLLEN;
hmin — nopagok HM3LWeR yunTbiBaeMOW rapMOHUYECKOW COCTaB/AOLLElN;
Y=1/n;
t — TekyLiee Bpems;
B — nonoca vactor;
| — TOK (CpeAHekBaApaTnyeckoe 3HayeHue);
M — uenoe 4ncno, YAC0 OTCHETOB B U3MEPUTENIbHOM OKHE;
JV— uncno nepuopoB OCHOBHOM YaCTOTbl CUCTEMbI 3N1EKTPOCHABXEHMWSA, COOTBETCTBYIOLEE ANUTENb-
HOCTU BPEMEHHOIO UHTEpBasia n3mepeHunst (M3MepuTeIbHOTO OKHA);
P — MoOLWHOCTb;
T— WHTepBan BpeMeHu;
7, — nepuog 0CHOBHOW YaCcTOTbl CUCTEMbI 3/1IEKTPOCHAGXEHUS:
TN — ANUTEeNLHOCTY BPEMEHHOT0 UHTEpBana u3MepeHus, Bkitovatolero Bcebst N nepnogoB OCHOBHOW
4acToThl;
U — HanpsxeHue (cpefHekBaapaTuyeckoe 3HayeHune);
Y — nepemeHHas, 3aMmeHsemas Ha Linnn /;
Yc K— cpepHekBagpaTuyeckoe 3HaueHue CnekTpasibHOW COCTaBsaoLWen nopsagka K;
Y n— cpepHekBagpatmyeckoe 3HauyeHne rapMoOHUYeCKO rpynnbi;
rH h— cpepaHeksagpaTnyeckoe 3Ha4eHne rapMmoHMYECKOi cocTaBnaoLwei nopsgka h,
Yig h— cpepHekBagpaTmyeckoe 3HauYeHne MHTeprapMoHUYECKO rpynmbl;
Yisg , — cpefHekBagpatnyeckoe 3HauyeHe MHTeprapMoHNYeCcKOi LLeHTPUPOBaHHOW NOArpynnbl;
Ysg ,, — cpefHekBagpaTmyeckoe 3HaueHne rapMoHMYECKOi NoArpynnbl;
«0— yrnosas yacrora:
«0, — YrioBasi yacToTa CUCTEMbI INEKTPOCHABXEHUS;
0— has3oBblIii yrosn.
3.5.2 WNHAekcbl
B HacTosllem cTaHfapTe UCNO/b3YHOT Ceayowmne NHAEKChI;
b — ueHTpanbHasa yacToTa MHTepBana 4yacToT;
h — Tekywee Lenoe uncno, o6o03HavatoLLLee NOPALOK rAPMOHUKMY;
K — TekyLlee Lesnoe 4ncno, 0603HavatLee NOpsA0K CNeKTPasibHOW cCoCTaBsAoLLe;
m — U3MepEeHHOoe 3HauyeHue;
max — MaKCMMasibHOoe 3HauyeHue;
min — MUHUMasibHOE 3HaYeHue;
0 — Cr/1aXeHHOoe 3Ha4YeHune;
[l — 3HauyeHvie, OTHOCSLLLEeCs K rpynne;
Sg — 3HauyeHue, oTHocsLLeecs K NoArpynne;
/ — 3Ha4YeHune NHTepPrapMOoHUKN;
4. h — rapmoHunyeckas rpynna, cBsa3aHHas C rapMoHuKol nopsgka h;
sg. h — rapmoHuyeckas nogrpynna, cB3aHHasn ¢ rapmMoHuKoii nopsgka h:
ig.h — nHTeprapmoHunyeckas rpynna, pacrnonoxeHHas Bbille rapMoHMKK nopsgka h,
isg. h — nHTeprapmoHmnyeckas LeHTpUpoBaHHasa NoArpynna, pacnosioXeHHas Bbille rapMoHMKM nopsigka h\
0g.h — crnaxeHHas rapmMoHuyeckas rpynna nopsgka h:
NoT — HOMUWHAa/IbHOE 3HaYeHNe;
S — OTCYeT;
C — 3HayeHue, OTHOCSLLEeCs K CnekTpaibHbIM COCTaBASAOLWNM;
H — rapmMmoHuka;
— yacToTa;
0 — 3HayeHue, oTHocsLWeecs K MOCTOAHHOMY TOKY.
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4 O6wme noHATuA. ObLme TpeboBaHUS K cpeacTBaM N3MepeHuii Bcex BUaoB

4.1 XapaKTepuUcTuUKu nsmepaemMbiX CUTHas0B

B HacTosiwem cTaHgapTe paccMoTpeHbl CU. npegHasHayeHHble:

a) AN M3MepeHuii rapMOHMUK;

b) AN M3MEPEHMNI NHTEPrapMOHUK;

C) AN M3MepeHnii cnekTpasibHbIX COCTaBNAILMX Ha YacToTax Bbllle 06/1aCTW YaCTOT rapMOHMK A0 9 KL,

[vckpeTHoe npeobpa3oBaHue dypbe, B TOM yncse bbicTpoe npeobpasosaHve ®Pypbe, N03BONAET NOY-
YUTb TOYHbIE pe3y/bTaTbl TO/ILKO MPU YCTAHOBUBLUUXCA cUrHanax. CurHasbl, amnanTy bl KOTOPbIX U3MEHSIOT-
CA BO BPEeMEHM, He MOryT 6biTb TOYHO XapaKkTepu3oBaHbl TO/IbKO COBOKYMHOCTbIO WX TapMOHUYECKUX
cocTaBnswowWmx. Ana Toro, 4to6bl NONYYNTH BOCMPOU3BOAMMbBIE Pe3ynbTaTbl rapMOHUYECKOro aHanmnsa no
pe3ynbTaTtam U3MepeHUii IMNCCUM TOKOe N HaNPsXKeHW Npu konebaHnAX MOLLHOCTW, MPUBOAALLUX K koneba-
HVSIM CUJ1bl OCHOBHOTO TOKa. U. BO3MOXHO, KO/le6aHnsM Cusibl rapMOHUYECKNX TOKOB, HE06X04MMO COBMECTHO
NPUMEHATb MeTOAbI CrNaXNBaHUS NANNTENbHbIE NEPUOAbI U3MepeHUiA. Mo3ToMy MeTOA U3MEePEHWIA, yCTaHOB-
NIeHHbI B HacTosWeM cTaHAapTe, OCHOBaH Ha MNPUMEHEHWUU OnpefefieHHbIX Npoueayp CraaXuBaHus
(cm. 5.5.1). Kpome TOro, B cTaHgapTax, ycTaHas/MBaOLWMX HOPMbl SMUCCUN FAPMOHUYECKUX COCTaBAIOLLNX
TOKa, COoAepXalnx CCbI/IKM Ha HACTOALWMIA CTaHAAPT, MOryT 6biTb YCTAHOB/MEHbl 4OCTATOYHO ANUTENbHbIE
nepuogbl HabnwgeHna npu ucnoitaHnax (cm. FTOCT P 51317.3.2. TOCT P 51317.3.12). o6ecneunsatwoLyme
nony4yeHve nocnegoBaTesibHbIX Pe3y/1bTaToB U3MEPEHWI NpY 4ONYCTUMO NOrPELIHOCTU.

4.2 Knaccbl TOYHOCTU CPeLCTB N3MEpPEeHuit

[JlonyckaeTcs npumeHeHns C/ AByx knaccos TO4YHOCTK: | 1 11 3To NO3BONSAET NPU COOTBETCTBUMN TPebo-
BaHWSAM K NPYMEHEHWI0 NCnonb3oBaTtb NpocTblie C Manoi cTonMmocTn. Mpu NCnbiTaHUSAX HA COOTBETCTBUE HOP-
MaM rapMOHUYECKMX W WHTEeprapMOHUYECKMX TOKOB W HanpskeHuii npumeHeHne CU BbICOKOro knacca
TOYHOCTU | HEO6XOAMMO B Cyvasx, eCnu 3HaYeHUss U3MepsieMblX TOKOB U HanpshXeHUn 61n3ku K HopMam amuc-
cum (cM. npumeyaHue 2 kTabnuue 1).

4.3 Buabl n3mepeHuii

B HacTosALwem cTaHAapTe yCTaHOB/EHbI Tpe6OBaHVIFI K npoBegeHunto VI3MepeHVIVI rapMOHUK N NHTEprap-
MOHWK T OKa 1 HanpsXeHnsa. Kpome Toro, pacCMOTPeHbl U3MepPeHnNs B MON0CE YacToT 40 9 KL,

4.4 OG6was cTpykTypa cpeAcTBa n3mMepeHuii

B coBpeMeHHbIx C/. 0CHOBaHHbIX Ha NCNO/Ib30BaHNN ANCKPETHOTO NpeobpasoBaHnsa Pypbe, NPUMeHs-
eTcs, Kak NpaBuso, aifoPUTM YCKOPEHHOTO BbINOJIHEHUSI YKa3aHHOTo npeobpa3oBaHns, HasblBaeMblii «Hbic-
Tpoe npeobpasoBaHue ®ypbex». B HacToAleM cTaHgapTe paccMoTpeHa cTpyktypa CU Ha ocHoBe 6GbICTporo
npeobpasoBaHuna Pypbe. [lonyckaeTca NpyMeHeHne Apyrux NpUHLUNOB aHanusa (CMm. pasgen 6).

O6was cTpyktypa CU npeactasneHa Ha pucyHke 1.

CW moryT coepxatb BCe 610K/ 1 BbIXOAbI, NPefCcTaBNeHHble Ha PUCYHKe 1. Un nx yacTb.

441 WN3meputenbHaa yactb CU

OcHoBHas nsmepuTenbHas yacTb CY fomkHa cogepxaTtb:

- BXOJHble Lenu ¢ punbTPOoM, UCKI0YAIOLWMM NapasuTHOe Ha/loXeHNe CNeKTPOB;

- aHas10roBo-LMPOBOI NpeobpaszoBaTesib CO CXEMOW BbIGOPKU U XPaHEHWS;

- 6/10K CMHXPOHM3aL MK 1 (hOPMUPOBaHNS BPEMEHHOIO MHTepBasia usMepeHus (Mpy Heo6xoanMocTw);

- DFT-BblUMCANTENDb, BLIMOMHALLNIA pacyeT koadhdurumeHToB aAm bk (Bbixog, 1);

CW MoryT 6bITb AOMOMHEHbI CNeLuanbHbIMK YCTPOCTBamMu, obecneynBatoLLLMy N3MepeHne TOKOB Un
HanpsHKeHui.

MpumevaHnsa

1 CBefeHUsi 0 fOMNOSTHUTENbHbIX YCTPONCTBax NpuBeAeHbl B 5.5.

2 Mpu NpoBefeHNN aHaNM3a rapMOHUK Y MHTEPrapMoHuK aHanusupyewmbiii curian f(t) nogsepraiot npegsaputens-
HOW 06paboTke 4151 UCK/TIOYEHMA YacToT Bbille YacToT paboyero guanasoHa CU.

[nvTenbHOCTb BPEMEHHOTO MHTepBana nsmepeHus fomkHa 6biTb 10 NeprnofoB OCHOBHO YacToThbl (414
cucTem anekTpocHabxeHns 50 My) nam 12 nepnoaoB OCHOBHOW YacToThl (415 cuctem 60 u),T.e. TN = (10 nn
12) « 7', * 200 MC Np¥ NPSIMOYTrO/IbHOM B3BeLUMBaHUU. VIHTepBan n3aMepeHuii omKeH 6biTb CUHXPOHU3MPOBAH C
OCHOBHOW 4acTOTOW CUCTEMbI 3N1EKTPOCHABXeHUA. MpUMeHeHne N3MepUTeNbHOro OkHa X3aHHUHra fonycka-
eTCsA TO/IbKO NpU NnoTepe CUHXPOHM3aumKn. MNoTepsa CMHXPOHMU3aLMK [o/MKHa oTMeYaTbes Ha aucnniee CU. [lax-
Hble. NoJTlyYeHHbIe NPV NoTepPe CUHXPOHU3aLUN, [OMKHLI MapkupoBaTbes {cM. TOCTP 51317.4.30). 3T gaHHble
He nogsiexar NPUMEHEHWIO AN Lieei OLeHKN COOTBETCTBMSA, HO MOTYT GbITb MPUMEHEHbI AN15 APYTUX Lienei.

8
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BpemeHHOI n3mMepuTesbHbIA MHTepBan AO/MHKEH ObiTb CUHXPOHU3MPOBAH C KaxAaol rpynnoi n3 10 wnm
12 nepro40B OCHOBHOI YacTOThI (418 cUCTEM 3neKTpocHabxeHust 50 nnm 60 My, cOOTBETCTBEHHO). VIHTepBa Bpe-
MEeHU MeX/y HavyasioM NepBoro oTcyeTa ANCKPEeTU3MPOBAHHOIO curHana u Havanom (M ¢ 1) oTcueTa AUCKPEeTU3N-
poBaHHOro curHana (M — 4ymcno oTcueToB, cM. 3.5.1) Ao/KEH BbITb paBeH A/INTENIbHOCTY YCTAHOB/IEHHOIO Ynca
nepuooB OCHOBHOI YacTOTbI NPU MakCManibHOM OTKNIOHEHUU He 6onee * 0.03 %. CU ¢ dpa3oBoii aBTONOACTPONA-
KO 4acTOTbl WM APYIMMU MeXaHW3MaMmn CUHXPOHW3aLUMn JO/MKHbI COOTBETCTBOBATb TPEOOBAHNAM K YCTaHOBKE
4acToTbl MA0MNYCTUMO NOTPELUHOCTY CUHXPOHU3ALMN NPU U3MEPEHNM N06GOro CUrHaa, YacToTa KOTOpPoro n3me-
HSeTCA NO MeHblUuell Mepe B npefenax + 5 % HOMWHa/IbHOW YacTOTbl CUCTEMbI 3N1eKTpOocHabxeHus. Ans CU co
BCTPOEHHbIM UCTOYHUKOM MUTAHUSA, U3MEepPUTESIbHAA CUCTEMA KOTOPbIX BHYTPEHHE CUHXPOHU3MPOBAaHa C UCTOUYHU-
KOM NUTaHus, ykasaHHoe Bbllle TpeboBaHue K 4oNyCTUMbIM npejenaM U3MeHeHUs YacToTbl BXOAHOTO CUrHasna He
npruMeHsoT. BmecTe ¢ Tem CU CO BCTPOEHHLIM MCTOYHMKOM MUTAHUA LOJIKHbI COOTBETCTBOBATL MPUBEAEHHLIM
BblLLe TPE6OBAHMSAM K yCTAHOBKE 4aCTOTbl M AOMNYCTVMOW NOTrPELLHOCTYN CUHXPOHU3ALMN.

Bbixog 1CU (cM. pucyHOK 1) npeaHa3HaveH A1 npeacTaBieHns MHANBUAYa bHbIX KO3 hULMEHTOB a. 1
b4nnckpeTHoro npeo6pasoBanuns Pypbe, aTakke 3HaYeHNI KaX A0 paccuMTaHHOM CNeKTPasibHOM COCTaBNA0-
LLIeil TOKa WK HanpshXeHus YC K.

CW foMmKHbI UMETb AOMNOMHUTE bHBIN BbIXOA, HE CBA3aHHbIN C AUCKPETHbIM NpeobpasoBaHnem ®dypbe,
npefHa3sHayeHHblli AN NpeAcTaBNeHNSA 3HAYEHNS aKTUBHOM MOLLHOCTU P. namepsiemoii npu Toi e Anutenb-
HOCTU MHTepBasia U3MepeHus, 4To N Npu U3MepeHun rapmMoHuK. NMpu namepeHnn aMUCcCuUm rapMoHUYECKNX
CcoCTaBNAWLWMX Toka, noTpebnsemoro TC. B cootBeTcTBUM ¢ TOCT P 51317.3.2 3TO 3HA4YEHMNE MOLLHOCTU He
[OO/XHO YUNTbIBATb COCTaB/IAIOLLYHO MOCTOSAHHOIO TOKA.

LXOKOAKT)

MpumeyvaHnsa

1 3HayeHue aKTVBHOI MOLHOCTMN ABNAETCA BXOAHOV BEIMUMHOM AN1A Npouecca CraaxnBaHus.

2 M3mepeHune NoCTOAHHON COCTaBNAWEN N CBA3AHHOW C HEli MOLWHOCTU MOXeT ObITb NPeAyCMOTPEHO B KayecTBe
[OMNOJTHNUTENbHOM BO3MOXHOCTM CU. HO He ABNseTCA 06A3aTelbHbIM B COOTBETCTBMM C TPe60BaHUAMM HACTOSALLEero cTaH-
napTa.

PucyHok! — O6wasn cTpyktypa CU
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4.4.2 YcTpoiicTBa NOCTNPOLECCOPHON 06paboTkn

B cooTBeTCTBUM CO CTaHfapTamu, yctaHas/IMBaOLWUMM HOPMbl SMUCCUN FAPMOHUYECKUX COCTaBA-
wumx (cm. FOCTP 51317.3.2), B cocTaB CU/ Bk/1tOHAOT AOMOJTHUTENIbHbIE YCTPOICTBA, OCYLLECTBAsAWLWME 06pa-
60TKY AaHHbIX. MOSTyYEHHbIX B pe3yibTate AWCKPeTHOro npeobpasoBaHusa dypbe, Hanpumep, UX CrnaxnsaHne
1 B3BeLwwmnBaHue (cMm. 5.5).

5 W3mepeHve rapmMmoHUK

5.1 N3mepuTesnibHble BXOAbl TOKa

BxogHas uenb Toka f0/MKHA 6bITb NPUTOAHON AN N3MEPEHNA aHanM3npyemblx TOKOB. OHa fo/xHa o6ec-
neynBaTb HENOCPEACTBEHHOE N3MEPEHME rapMOHUK TOKa W. KpOME TOro, A0/KHA UMETb HN3KOBOJ/IbTHbIV BXOS,
HanpsHXXeHUs C BbICOKUM MOJIHBIM COMPOTUBNEHNEM ANA NOAK/IIOYEHUSA BHELUHUX LWYHTOB, NpeACcTaB/AoLWwmX
€060 aKTMBHbIE COMPOTUB/IEHUS, UM KOMBUHaUUK TpaHchopMaTopoB Toka ¢ WyHTamu. O61acTb 3HaYeHNiA
YyBCTBUTE/IbLHOCTY BXOAHOW Lieny Toka MoxeT 6bITb 0T 0.1 g0 10 B. MpeanoyTuTenbHbIM 3HaYeHneM aBaseTcs
0.1 B npu cooTBeTCTBUY TPEOOBAHNSM, YKa3aHHbIM B 5.3.

Mpn HenocpeACTBEHHOM M3MEPEHUN ToKa XesaTesibHO (HO He 065A3aTeNnbHO) obecneunTb cneaywowme
Avana3oHbl HOMUHabHbIX CpeAHeKBaApaTUYecKMX 3HaueHnin nsmepsiemoro Toka / not:0.1; 0.2; 0.5; 1; 2; 5; 10;
20;50; 100 A.

[nsa CU knacca 11lnotpebnsiemMas MOLHOCTb BXOAHOW LEenun He A0/KHa npeBbiwath 3 BT.

Lna CW knacca | nageHne HanpshkeHns BO BXOAHON Lienu Toka He A0/KHO npesbiwatb 0.15 B (cpea-
HekBaJpaTuyeckoe 3HayeHue).

BxofHas Lenb Toka Ao/HKHa MPOAOC/IKUTENbHOE BPEMSA BblAePXMBaTb TOK, pasHbIil 1,2 Il Bo3geiicTene
Toka 10 /noT B TeueHne 1¢ He [0/KHO NPUBOAUTL K KAKUM-1MO0 NOBPEXAEHNAM.

CU f0/1KHBI UMETb BO3MOXHOCTb U3MEPATb BXOAHbIE CUTHA/TbI C OTHOLLEHWEM aMMINTYAHOMO 3Ha4YeHUs K
cpegHekBagpatuyeckoMy (KoadpthmumeHToM amnanTyabl), paBHbiM 4 B 06/1aCTV 3HAYEHUI N3MEPSAEMOro Toka
0o 5 A (cpefHekBagpaTuyeckoe 3HavyeHue), ¢ KoadpduumeHTom aMmnantyasl 3.5 npy nsmepsemom Toke 10 A
(cpegHekBagpaTnyeckoe 3HaveHme) 1 ¢ KoaduureHToM aMnanTy bl 2.5 Npn namepsiemom Toke 6onee 10 A
(cpepHekBagpaTMyeckoe 3HayeHune).

CW fO/MKHBI UMETbL MHAMKALNIO NeperpysKku.

Tpe6oBaHWA K NOrpeLHOCTN N3MEePEeHNA yCTaHOBeHbl B Tabnuue 1.

B yactu apyrux Tpe6oBaHuii kK CU cm. pasgen 8.

MpumedyaHune — BpesynbTare NCKAXEHWA U3MEPSAEMOro TOKa 4acTO BO3HMKAOT COCTaB/IAIOLWME NOCTOSAHHO-
ro Toka. Haimume cocTaBnAOWMX MOCTOAHHOIO TOKA MOXeT BbI3BaTb 3HAUUTE/IbHbIE MOTPELWHOCTU BXOAHbIX TPaHCHopMa-
TOpOoB ToKa. Mi3rotoBuTens CY 4O/IKEH yKa3aTb BTEXHUUYECKON JOKYyMeHTaumn Ha C/l MakcumasnibHo onycTUMOe 3HadYeHve
cocTasisowWeli NOCTOAHHOTO TOKa, He NPUBOoAsALLEe K A4OMOMHNTEIbHON MOrpewHOCTY pe3ybTaToB U3MepeHuii.

5.2 N3mepuTenbHble BXOAbl HANPAXeHUs

BxogHas uenb HanpshkeHWsa Ao/KHa OblTb NPUTOAHON ANS M3MEPEHWUA NPU MakCMaibHOM 3HauyeHun
HanpsHKeHUs 1 4acTOTbl B aHAIM3MPYEMOi cUCTEME 3/1IEKTPOCHAGXKEHUS 1 COXPaHATbL CBOU XapakTePUCTUKA 1
obecneynmBaTb yCTaAHOB/IEHHYIO NOrPELLHOCTL M3MEPEHUIA NPU HaNpPsHXeHUK, NpeBblLuaoLeM B 1.2 pasa Makcu-
MaslbHOE HanpsHxeHue.

CW [OMKHBI MMETb BO3MOXHOCTb W3MEPSATb BXOAHbIE CUrHabl C KO3IPMUUMEHTOM amMnanTyabl He
mMeHee 1.5 3a UCK/TI0YEeHNEM U3MEPEHMNI CUIIbHO NCKaXKEHHbIX HANPSXKEHWU B MPOMBbILLIEHHbIX 3N1EKTPUYECKMX
ceTsX, A1 KOTOPbIX KO3hULMEHT aMNINTYAbl AOMKEH ObITh HE MeHee 2.

CU AO/DKHBI UMETbL MHAMKALUIO NEePerpysku.

BosgelictBne Ha CU B TedeHmne 1c HanpsXXeHWs, BYeTbipe pasa NpeBbilaroLwero n3MepsieMoe Hanpsxe-
HVe. nnun 1kB. ¢ 3aBMCMMOCTM OT TOT0, Kakoe 3HaYeHne MeHblle, He AO/KHO NPUBOANUTD K KaKUM-TM60 NoBpex-
OeHnAM.

HomuHanbHoe HanpskeHue 3N1eKTPUYeCcKnX ceTeli B 3aBUCUMOCTN OT MECTHbIX YC/TOBUIA MOXET BbITb OT
60 0o 690 B. 1na o6ecnevyeHns yHmBepcanbHOCTM NpuMeHeHns CU ana 60MblWINHCTBA CUCTEM 3/1IEKTPOCHA6-
XeHusa LuenecoobpasHo NpegycMoTpeTb B KOHCTPYKLMM BXOAHOTO YCTPOCTBa cneaytoLine gnanasoHbl HOMU-
HaslbHbIX CpefHeKBagpaTnYeCcknx 3Ha4eHNin N3IMepPAEMOoro HanpsHXKeHUs:

Uram 66; 115; 220; 230; 400; 690 B ansi cuctem anekTpocHabxeHmsa yactoToli 50 Iy;

Unam 69; 120; 240; 277; 347; 480; 600 B gna cuctem anekTpocHabxeHus yactoToi 60 Iy,

Mpy ncnonb3oBaHWK BHELUHMX TpaHCOpMaToOpoB HanpshxeHus LenecoobpasHo NPUMEHsITb cneayto-
e oNoSTHUTEIbHbIE HOMUHaNbHbIE HanpsxeHusa: 100; 100/-4; 110/73 B.

to
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Mpn ncnonbL3o0BaHWM BHELHNX Npeobpa3osaTteneii LenecoobpasHo NPUMEHSTb BXObl C NMOBbILEHHO
YyBCTBMTENbHOCTLIO: 0.1:1:10 B. BXxoAHbIe LLenu f0MXHbl 6bITb CMOCO6HLI BOCNPUHMMATL BXOLHbIE CUTHASbI C
KOahpnUMeHTOM aMNINTY bl HE MeHee 2.

MoTpebnsemas MOLLHOCTL BXOAHOM Lenn He Ao/kHa npesbiwatb 0.5 BT npu HanpsxeHun 220 B. Mpu
HaMuumM BXOA0B MNOBbILLIEHHOW YyBCTBUMTENLHOCTY (MeHee 50 B) BxogHOE cOnpoTuB/EHWE JOMKHO BbiTb He
meHee FOKOM/B.

HanpsixeHne 0OCHOBHOI 4acTOTbl (HACTOTbI CUCTEMbI 3/IEKTPOCHAGXKEHUS), 3HAUMTENIbHOE MO CPABHEHWIO
C ApYrMMun COCTaBNALWMMUN HANPSHXKEHUSA, HE [JO/HKHO BbI3blBaTb NEPerpy3ku, NPUBOAALLME K UCKaXKEHUAM UK
MHTEPMOAYNALNN CUTHANOB BO BXOAHbLIX Liensax CU. BosHukatoLe npy 3ToM AOMNONHUTE bHbIE MOTPELLIHOCTH
He A0/KHbI HapyLlaTh yCTaHOB/EHHYIO NOTPELIHOCTb Pe3y1bTaToB U3MepPeHuii.

CW BO/MKHBI UMETb MHAVKALMIO Neperpys3ok.

5.3 TpeboBaHWS K TOYHOCTU U3IMEPEHUIA

Ans CU. npegHa3sHauYeHHbIX 47151 UBMEPEHUS TAPMOHUYECKNX COCTaBSIOLNX T OKa U HANPSKEHUS, ycTa-
HOB/IEeHbI 1Ba K/lacca TOYHOCTU. 3HAUEHNS] MAKCUMasIbHOM ,OMYCTUMOIi MOrPeLIHOCTM, NPpUBEeAEHHbIE B TabIu-
ue 1, OTHOCATCS K 0fHOYACTOTHLIM YCTaHOBMBLUMMCS CUrHaIaM B pabGoyeiil nosioce 4acToT, n3amepsieMsim CU
NpuW yCTaHOB/IEHHbIX Pa6ounX yc/10BUsIX (B YacTh 061acTeli 3MeHeHW TemnepaTypbl, BNXHOCTU U Hanpsixe-
HUst uTaHnsi CU), KoTopble JOKHbI GbITb YCTAaHOB/EHbI U3roTOBUTENEM CU.

MpumeyvaHwne — MpuucnolTaHnax TC scooTeeTcTBUN ¢ TOCT PS1317.3.2 gonycTuVMble 3HAYEHUA NOTpeLl-
HOCTMU SIONKHbI GbITb YCTAaHOB/IEHbI OTHOCUTENIBHO NMPUMEHSIEMbIX HOPM (5 % NPUMEHsIeMbIX HOPM) UM HOMUHAIbHOTO

Toka TC /,(0.15 % oT /,) B3aBUCMUMOCTM OT TOrO, 4TO 60NbLie. TN TpeboBaHUA AOMKHLI 6bITh YUTeHbI Npu BbIGOpe Anana-
30Ha U3MEeHeHWA BXogHoro Toka CU.

Ta6nunya 1— TpeboBaHUA K TOHHOCTU U3MEPEHUI TOKA, HANPSXEHUSA U MOLLHOCTMN

MakcumasibHas rnorpewHocTb

Knacc TouHoctn CA Vi3amepsiemasn BenuumnHa Ycnosus o
n3mepeHuin
HanpsixeHune Mrri% wn,T tb% UT
nior r 0.05% Unom
1 Tok /T*3% [TAT +5% It
/T<3% InoT +0.15 %
MouwHocTb PT a 150 Br +1%
PT< 150 Bt x 1.5 BT
HanpsxeHne Um2 3% Unom tb% UT
“T<3% 1/not 2 0.15 % 1/,,0T
I
Tok 11 T3% Iqoh 5% |
IR3% Iner 'not

/NOT — HOMMHaNbHOE 3HaYyeHue AnanasoHa N3MepeHUsi Toka CPeACTBOM U3MEPEHWUN,
Unom — HOMUWHa/IbHOe 3HaueHue Ananas3oHa U3MepeHnsa HanpsXXeHUs CpeCcTBOM U3MEPEHWN;
Um, /T™un PT— unsmepsieMble Be/INYUHbI.

MpumeyvyaHwnsa

1 CW knacca | npuMeHstoT, ecnnm Heo6xoA4MMO NpoBeeHne N3MepeHuii C BbICOKO TOYHOCTbIO, HanpuMep, nNpu npo-
BepKe COOTBETCTBUS CTaHAapTaM, BbINOSIHEHUN YC/IOBUIA ,OrOBOPOB, NpeAycMaTpMBatoLWnX BO3MOXHOCTb paspeLleHns
CMOPHbIX BOMPOCOB NyTeM U3MepeHuit, 1 T.4. /llobble n3amepeHns, BbINOSIHEHHbIE ABYMS pa3nuyHbiMn CU knacca 1. gon-
XHbl NPV N3MEPEHUN OHUX U TeX e CUrHanoB obecneunBaTtb MNosyyYeHMe BOCNPOU3BOAMMbIX PE3y/ibTaTOB C YCTaHOB-
NEHHOI TOYHOCTbIO (UM UHANLMPOBATbL YCIOBUA Neperpysku).

2 CW knacca 1 npuMeHs0T A8 NpoBefeHUA U3MepeHuii SMUCCUN TapMOHUNYECKUX U MHTEPrapMOHMNYEeCKUX TOKOB 1
HanpsbkeHuit. CU knacca 11 npuMeHAoT Npu o61Wmnx o6cnenoBaHmsax. JlonyckaeTcs npumeHeHne CU knacca Il gnsa npo-
BeAEHUNSI U3MEepPEeHN 3MUCCUN, ecnm 3HaYeHUsI M3MepsieMbIX BEJIMUUH TaKOBbI, YTO faxe Npu AONYLEHUN NOBbILLEHHOW
HeonpeaesneHHOCTN N3MEPEHNA 04EBUAHO, YTO YCTAHOB/IEHHbIE HOPMbI He NpeBbIWatTcs. [pakTUYecky Npy aToMm 3Ha-
YEHUs1 N3MepseMbIX BEJIMYUH AO/MKHbI 6biTb MeHee 90 % yCTaHOBJIEHHbIX HOPM.

3 JononHutenbHo ansi CU knacca 1yron ha3oBoro cAasura Mexay MHAMBUAYa/lbHbIMWU KaHanamu fo/keH 6biTb Me-
Hee e le.
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YacTtoTbl, HaxoAsaLMecs BHe NoM0Ckl YacToT nameperuin C. gomkHbl 6bITb 0cabieHbl Tak, YTo6bl He
oKa3blBaTb BMAHUS Ha pe3ynbTaTbl U3MepeHuii. 4ns nonyvyeHns Heo6xoanmMoro ocnabneHus yactoTa oTcye-
TOB BXOZHOTO C/rHana MoxeT 6bITb MHOTO 60/1bLUE, YEM NO10Ca HYAaCTOT M3MepeHuii. Hanprumep, aHanusvpye-
MbI CUTHAN MOXET UMeTb COCTaBMANOLWME Ha YacToTax, npesbllwalowmnx 25 K. HO yYMTbIBAOTCA NULb
cocTaBnswowWme Ha YactoTax Ao 2 kly. Heob6xo4uMo NMPUMEHATb HU3KOYACTOTHbLIV UALTP, UCKAYaoLWni
napasuTHOE Ha/l0XeHWe CNeKTPOoB, C YaCTOTOW cpesa no yposHto 3 4B npesbiwatoLLell Noaocy YacToT, B KOTO-
poii NpoBoAAT n3mMepeHus. OcnabneHne BHe NOMN0CHI NPONYCKaHWA [0/XHO npeBbiwath 50 46.

MpumeuyaHune — Hanpumep, hunbTp BaTTepBopTa nNsTOro nopsiaka o6ecnednsaeT ocnabreHve Ha 50 4B Ha
yacToTax, BTpY pasa NpeBblWaoLMX 4acToTy cpesa Ha ypoBHe 3 Ab.

Ecnn Heo6xoAMMO NPOBOAMTL U3MEPEHUSI TaPMOHUK CBbllwe 15-ro nopsaka NpuM HOMWUHAa/IbLHOM TOke
6onee 5 A U MUHVMManbHO HeonpeAeneHHOCTY N3MEPEHWIA, LieN1ecoo6pasHO NCNONb30BaTh BHELLUHWNA LYHT
WIN AaTymK TOoKa, CorniacoBaHHble Tak, YUToObl 06ecneynTb NPOXOXAEeHNE HOMUHAIBHOTO TOKA UCMbITYEMOro
TC.

Ana CW. npegHasHa4YeHHbIX TO/IbKO AN U3MEPEeHUs rapMOHUK, TPe6OBaHNA K TOYHOCTU NPUMEHSIOT
TOJIbKO B OTHOLLEHWUU U3MEPEHUS TAPMOHUYECKUX COCTAB/SAOLLMX.

Ona [OCTMXEHWS TOYHOCTW, yCTaHOB/MIEHHOW B Tabnuue 1. uenecoo6pasHo npegycmaTpuBaTtbh B
KOHCTpYKUMn C/ BO3MOXHOCTb NMPOCTOW NOACTPOWKN C YeTKOW UHAUKaumeid. [na 3TOro MoXeT 6bITb NPUMEHEH
BHYTPEHHUIA UK BHELWHWI kannbpaTop. HeonpeaeneHHOCTb 3HAYeHUii BHYTPEHHEro kannépaTtopa fo/xHa
OblTb ykasaHa. MOrpelwHoCcTn, Bbi3BaHHblE HaWGONee BaXHbIMU BAUAKLWMMYK (hakTopamu (Temnepatypa,
HanpshxeHue anekTponutanus CU nT.4.), AO/XKHbI GblTh YCTAHOBMIEHbI U3rOTOBUTENEM Kak anst CU. Tak u ansi
BHYTpEHHero kanubpaTopa (npv Ham4umm).

5.4 Cxema n3MepeHuil N HanpsXXeHne 3/IeKTPONUTaHus

5.4.1 CxeMbl U3MEPEHU A4NA OLEHKN IMUCCUN
CXxeMbl U3MEpPEHWNiT MpUBEAEHbI HA PUCYHKaXxX 2 1 3.

Us — HanpsbkeHve «ha3a — HeliTpasib* UCTOYHMKA aneKTponuTaHus; U — HanpshkeHne Ha 3axxumax UTC. ZL ZN — nonHble conpo-
TVB/IEHUS NPOBOOB Y BXOAHOM Lienu namepeHus Toka; J11/ — nafeHne HanpsbkeHUs Ha COMPOTUB/IEHUAX AUt * [Ly):

L — dpa3Hbiii npoBog,; N — HelTpanbHbIli nposog, TC — ncnbiTyeMoe TeXHUYeCKoe CPeCTBO

PUCYHOK 2 — CxemMa U3MepeHmnit aMUCCUM B OAHO(a3HbIX CUCTEMAX
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WwH

Ua — HanpsbkeHne «hana — HeiTpasbl- UCTOYHMKA 3/IEKTPONUTaHMA: U — HanpsikeHune Ha saxunax UTC; ZL Zff — nonHble conpo-
TVBNEHVS NPOBOAOB W BXOAHOW Lienn HaMmepeHus Toka; JTU — nageHve HanpshkeHusa Ha conpoTuenenunsx ZL.Zf/ (4 U * AUL* AUW);

i.f, L2.L3 — cpasHble npoBoaa: W— HelTpasibHbIi NpoBog: UTC — MCNbITyeMoe TEXHUYECKOE CPeACTBO
PucyHok 3 — Cxema nsmepeHuii ammccumn B TpexdasHbix cucremax

5.4.2 HanpsxeHue 3/71eKTPONUTaHNA A1 U3MEPEHUi aMuccum

5.4.2.1 O6uwne NonoxeHus

Mpy n3MepeHnax C Lenblo OLLEHKM rapMOHMK noTpebnsemoro Toka Ao 40-ii rapMOHVKM Y4acTOTbl cetu
ucneiTatenbHoe HanpsxeHne U Ha 3axmmax NTC go/mKHO COOTBETCTBOBATb YCTAHOB/IEHHbIM HUXe TpeboBa-
HUAM.

5.4.2.2 Tpe6oBaHus ons TC c noTpebasemMbiM TOKOM He 60/1ee 16 A B oaHOI hase

Mpu ncnbiTaHnsax TC ¢ noTpebnsiemMbiM TOKOM He 60/1ee 16 A B o4HOI hase A0/HKHO GbITb 06ecneyeHo
COOTBETCTBUE CNneayoLlnm TpebosaHnaMm:

a) npv npoBefeHVn nenbiTaHnii TC OTKNOHEHWSA UCMbITaTeIbHOTO HaNpsXXeHWs 0T yCTaHOB/IEHHOTO 3Ha-
YeHUs He JO0/DKHbI NpeBbiwaTh + 2 %. OTKNOHEeHUA YacTOTbl NMUTAHUA OT HOMUHA/IbHOTO 3HavyeHns — = 0,5 %.
Ecnu ncnbityemoe TC hyHKLMOHUPYET B ONpeAe/ieHHOM Anana3oHe U3MEeHEeHU HanpsXxeHnsa anekTponmTa-
HUA, UCTbITaTe/IbHOE HanpsXeHne [Oo/HKHO COOTBETCTBOBATbL HOMUHA/IbHOMY HaNpPSXEHUI0 CUCTEMbI 3/1EKTPO-
CHabxeHus. ANS NOAKIIOYEHUS K KOTOPOI npegHasHavyeHo TC (Hanpumep, asHOMy HanpsbkeHuo 220 B,
COOTBETCTBYHOLLEMY MexdaszHoMy HanpshxeHuto 380 B).

[ns obneryeHns namepeHnii B TpexdasHblX TPEXMPOBOAHbIX CETAX NPU OTCYTCTBUMN HEWTPAsIbHOIO NPo-
BO/IHMKa [joNyCcKaeTcsa NpUMEHeHNe NCKYCCTBEHHOW HEMTPasIbHOM TOUKM C MCNONb30BaHMEM TPEX PE3UCTOPOB,
COMNPOTUBNEHNS KOTOPbIX YCTAHOB/IEHbI C NOTPELIHOCTbI0 1 %. Lienb NnpuMeHeHnst NCKyCCTBEHHOW HelTpasb-
HOI TOUKM — obecneyeHne NPOBeLEeHNSA N3MEPEHWI HANPSXXEHNSA UMOLLLHOCTY BOLHOW thase Kak Npu KoHury-
paumm «gasa — HelTpanb», Tak U Npu KoOHUrypaunm «asa — dasa». MorpewHocTb n3mepeHns Toka NTC
B pe3ysibTare BAWSAHUS Harpysky BXOAHbIX Lenei Hanpskenus CU n nobbiX YCTAHOBMEHHbIX Lienei UCKy-
CCTBEHHOI HeliTpasIbHOW TOUKM He A0/DKHbI NpeBbiwath 0,05 %.

MpumeyaHune — BoMHOIrMXcny4asix BUCNONb30BAHNN UCKYCCTBEHHOW HEATpann HeT He06XO04MMOCTU, HO NpKU
ee NpUMeHeHUN cneayeT yunTbiBaTb psif pekoMeHaaumnii. ickyccTBeHHast HeliTpasibHas Touka MOXeT 6bITb CO3/aHa Tpemst
BXOZHbIMW MOJIHbIMWU CONPOTUBNEHNSIMU BONbTMETPOB CU. B kayecTBe aflbTepPHATUBbI MCKYCCTBEHHAsA HeliTpasib MOXeT
BK/tOYaTb B ce65 NOJHble CONPOTUB/IEHNSA CYLLeCTBYIOWMNX Lenei Nac BXOAHbIE NOSHbIe CONPOTUB/IEHNS BONbLTMETPOB
CW. BO3MOXHO Takxe, YTO LiefNb MCKYCCTBEHHOW HeiTpanu (Npu Hannynum) n BXoA4Hble CONPOTUBIEHNA BONIbTMETPOB MOTYT
6bITb COefJMHeHbl Tak. YTO6bl He BHOCWTb MOrPeLHOCTV NPU M3MepeHUn Toka (T.K. Harpyska npucyTcTByeT Ha CTOpOHe
MNCTOYHMKA HanpshkeHWs npeo6pa3oBaTensi Toka). Bo MHOrMx gpyrux criy4yasx NorpewHoCcTy, Bbi3BaHHble Harpy304HbIM
3hheKTOM Lenn NCKYCCTBEHHOU HEATPanu 1 BXOAHbIMU NOAHBIMU CONPOTUBAEHNAMN BONbTMETPOB CU. MOTyT 6bITECKOM-
NEHCUPOBaHbl PerympylowmMn netTaaMm o6paTHoO CBSA3NM B UCTOYHMKE, BBOAVMbIMU TaK, YTOObl MOrpelwHocT namepe-
HUWIA. KOTOPbIE B MHbIX C/Ty4asaX MOT/N 6bl BO3HUKHYTb, (DaKTUYeCKM OTCYTCTBOBa/IN. YAOBNeTBOPUTENbHbIE pe3y bTaThl,
npmBoAsMe K TOMY, YTO yCTaHOB/IEHHasA HeomnpeesieHHOCTb U3MepeHuli He NpeBbIWaeTcsl, MOTyT gaTb MHOTWe gpyrue
KOHpurypaumu.

b) Bcnyyae TpexdasHoi CUCTEMbI 3/1EKTPOCHAGXEHNSA TPU MeXdasHbIX HaNpPsSXXeHNss OCHOBHOI YacTo-
Tbl O/DKHBI UMETb YI/ibl (ha3osoro casura 0°: 120°11,5°; 240e! 1,5°%
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C) rapMOHUWKM UCMbITaTeIbHOTO HanpshkeHns U Npu NogKAYEHUN 1 HOPMaiibHOM (OYHKLNOHUPOBaHUN
NTC He JO/MKHbI NpeBbllwaTh:
0.9 % — AnAa rapmMoHuK 3-ro nopsagka

04% — » » 5-ro0 »
0.3% — » » 7-T0  »
02% — » » 9-ro »

0.2 % — N9 YeTHbIX TapMOHUYECKUX COCTaB/ALWMX OT 2-ro f,0 10-ro nopsaka

0.1 % — agnsa rapMoHUYecKux coctasnaowmx ot 11-ro go 40-ro nopagka,

d) nukoBoe 3HauYeHWe WCMbITaTe/IbHOr0 HanpsXXeHWs LO/HKHO cocTaBnATb oT 1.404 no 1.424 cpeg-
HeKBaApaTN4eCcKoro 3Ha4YeHus N Haxo4uTbCA B Npegenax yrna gas3osoro casura 87* — 93° 0T MOMeEHTa Npo-
XOX/[EHNA HaMNPsXXeHUsA Yepes Hy b;

€) amnAuMTyf4HOe 3HaYeHne NafeHns Hanps>keHns AMHa NosIHOM CONPOTUBIEHNM MPOBOAOB CXEMbl U3-
MepEeHNS 1 BXOAHOM Lienn n3MepeHns Toka He fo/XHO npesbiwats 0.5 B.

5.4.2.3 TpeboBaHusa ana TC c noTpebnsiembiM TOkOM 60see 16 A, Ho He 6onee 75 A B ogHoi1 chase

Mpu ncnbiTanusax TC ¢ noTpe6asieMblM TOKOM 60/51ee 16 A. HO He 6onee 75 A B ofiHOI (hase J0MKHO BbITb
obecneyeHo COOTBETCTBMUE CReayLnMm TpeboBaHNAM:

a) ucnbiTaTeNlbHOe HanpshkeHue AO0/HKHO COOTBETCTBOBaTb HOMWHa/IbHOMY HanpsxeHnuio TC. Ecru
ncnoityemoe TC dyHKLMOHMPYET B ONpefenieHHoOM Anana3oHe U3MEeHeHWl i HanpsKeHusl 31eKTponuTaHus,
BbIXOJHOE HanpshKeHue A0/KHO OblTb HOMVHA/IbHBIM HanpsXXeHWeM CUCTEMbl 3/1eKTpOCHabxeHna (Hanpu-
mep. 120 B. 220 B unu 230 B gnsa ogHohasHbix cuctem. 380 B. 400 B gns TpexdrasHbix cuctem). ins obnerye-
HUSA M3MepeHnit B TpexdasHbiX TPexnPOBOAHbIX CeTAX MNpU OTCYTCTBUM HEWTPasibHOT0 NPOBOAHMKA
JonyckaeTca NpUMEHeHNe NCKYCCTBEHHON HENTpasibHOWM TOUKM C MCNONb30BAHNEM TPEX PE3NCTOPOB, COMpPO-
TUBIEHUS KOTOPbIX YCTAHOB/EHbI C NOrPELHOCTbI0 1%. Lienb npuMeHeHns NCKYCCTBEHHON HelTpanbHOW ToY-
kn — obecneyeHne NpoBeAeHNS U3MePEHNIi HaNPsXXEHNA N MOLLHOCTW B OAHOM ha3se Kak Npu kKoHdurypaumm
«paza — HelTpanb», Tak U Npu KOHMrypaumm «gasa — asa». MNorpewHocTb M3mepeHnst Toka NTC B pe-
3ynbTate BAWAHUS Harpy3ku BXOAHbIX Lienei HanpshkxeHnsa CU n nto6biX yCTaHOBAEHHbIX Lieneli MCKYCCTBEHHO
HelTpanbHOMN TOUKM He Ao/MKHa npeBbiwaTth 0,05 %;

b) OTK/IOHEHUSA UCMbITATE/IbHOTO HAMPSXEHUss OT YCTAHOB/IEHHOIO 3HAYEHWUS He [OJ/DKHbI MpeBblwaTh
+ 2 %. OTK/IOHEHWS YACTOTbI MUTAHUSA OT HOMWHANILHOTO 3HaueHus — 1 0,5 %;

C) Bcnyyae TpexdgrasHoi CUCTEMbI 3NEKTPOCHABXKEHUS HECUMMETPUS HaNPSXXEHWUIA fO/KHA 6bITh MEHb-
we 50 % ypoBHS 31€KTPOMarH1THO COBMECTUMOCTH NO HECUMMETPUN. yCTaHOBNEHHOTO B [2] (cM. T akxe[3]);

d) rapmoHuueckue cocTaBnfAoLMe UCMbITATE/ILHOTO HanpskeHus U B pexumMe XonocToro xoga (6e3
nogkntovyeHns NTC) He fOMKHbI NPeBblLLaTh:

1.5 % — pgna rapmMoHuK 5-ro nopsagka
1.25%— » » 3-ron7-ro »
0,7% — » » 11-ro »
0.6%— » » 9-ron13-ro »

0,4 % — ANA YeTHbIX rapMOHMYECKUX COCTaBAALWMX OT 2-ro Ao 10-ro nopsgka

0.3% — ana rapMoHUYecknx coctasnatowmx 12-ro n ot 14-ro ao 40-ro nopsagka

e) AnsanpuMeHeHus TpeboBaHuii, yctaHoBeHHbIXBITOCTP 51317.3.12. Tabnuubl 2 1 3. NosIHOE conpo-
TUB/IEHNE UCTOYHMKA SNEKTPONUTAHUA [O/KHO OblTb TakuM, YTOObl OTHOLEHWE KOPOTKOrO 3aMblKaHnsa Rso
(cm. onpegenenne BFOCTP 51317.3.12) 6b1/10 paBHO WY NPeBbILWAano MUHMMasnbHoe 3HavyeHne R (RiCamin),
obecneunBarwllee cooTBeTcTBNe TC HOPMaM rapMOHUYECKMX COCTaBNSAOLWMX TOKa, NP BO3MOXHOM BBeje-
HMK peakTopoB. NS NnpuMeHeHuss TpeboBaHuii, ycTaHoBNeHHbIX B TOCT P 51317.3.12. Tab6nuua 4. nosHoe
COMPOTMB/IEHNE WUCTOYHMKA 3/1IEKTPOMUTAHUA AO/KHO ObiTb TakuM, 4TO6bI 3HayeHne Ricd He MeHee yem B
1,6 pasa npesbillano MUHUMaNLHOE 3HaYeHne obecneumnsatoulee cootseTcTre TC HopMaM rapMoOHU-
YeCKMX COCTaBNALLMX TOKa, MPY BO3MOXHOM BBEjeHM peaKkTopos.

MpumeyaHune — KoadpdunuymeHT 1.6 BBeAeH BCBA3N € TeM. 4To ANnA TC. NOAK/IHOYEHHOTO K CUCTEME 3/1EKTPO-
CHabXxeHUs. 3HavyeHne Rsce KOTOpoii NpeBblwaeT 3HayeHne RSO>min. ypoBeHb 3MUCCUN FTAPMOHUYECKUX COCTaBASAOWMNX
ToKa BO3pacTaeT, UTO 6bl/10 yY4TEHO NpW yCcTaHOBNeHUM HopMm aFOCTP 51317.3.12. Tabnuubl 2 1 3;

f) nonHoe conpoTMBNEHWE WCTOYHMKA 3NEKTPONUTAHUS AO/HKHO YUUTbIBATL MOJIHbIE COMPOTUB/IEHUSA
NPOBOAOB CXEMbl U3MEPEHUSs 1 BXOAHOM Lenu n3amMmepeHus Toka.

MpumedyaHUe — BbIGOp ykasaHHbIX TPeGOBaHWI K MOIHOMY COMPOTUB/IEHUIO W AOMYCTUMbIM WUCKaXEHUAM
HanpsXXeHUs UCTOYHUKA 3NEKTPONUTAHNA NpeacTaBiseT cO60/ KOMMNPOMMUCC, YUNTbIBAIOLWUIA, YTO BbICOKOKAYECTBEHHbIE
MCTOYHMKMN 3/IEKTPONUTAHUSA C BbICOKOW Harpyskoi no Toky pefku. Bocnpon3BoAWMOCTb pe3y/ibTaToB WUCMbITaHWA npuy
MCNONb30BaHUN Pa3/IMYHbIX UCTOYHVNKOB 3/1EKTPONUTaHWNS, COOTBETCTBYIOWMUX YKa3aHHbIM Tpe6oBaHAM K A0NYCTUMbIM
NCKaXXeHUSAM HanpshKeHUs 1 NOJIHOMY COMPOTUBJIEHNIO, MOXET 6bITb He0CTaTOUHO. MOBTOPSIEMOCTb Pe3y/1bTaToB Mpu
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NCNoNTb30BaHUM O4HOIO NTOTNO XXe NCTOYHUKa 3/TIeKTPONUTaHnA ABSAETCA yﬂOBﬂeTBOpMTeﬂbHOM. Ecnn Bo3moOXHO, criegyet
MCNOSIb30BaTb NCTOYHUKU 3N1EKTPONUTaAHUA C 601ee HU3KUMU NCKaXKEHUAMU Hanps>XeHua n BHYTPEeHHUM NOJIHbIM CONpo-
TUB/IEHUNEM.

5.4.3 MowHocTb TC

MouwHocTe TC. npyv Heo6XoAMMOCTW, U3MEPAIoT C YYeTOM 3HAYeHWl HanpskeHus Ha 3axumax U
(cm. pucyHok 2 unu 3) u Toka, notpebasemoro UTC. Ecnu ncnonb3yoT NCTOYHUK 3NEKTPONUTAHNUSA, BKIOYalO-
LMiA B Ce651 M3mepuTenb Toka, MOLWHOCTb TC N3MepSAI0T C yHeTOM 3HaUYEeHWI HanpPsHXeHNA Ha 3aXnMax NcTou-
HWKa 1 Toka, noTpebnsiemoro UTC.

5.5 OueHkKa aMuccuUn rapMoHuK

Hwxe ycTaHoBeHbl Tpeb6oBaHMA KyCcTpoicTBaM NOCTNPOLLEeCCOPHON 06paboTkm B CU (CM. pucyHOK 1).

5.5.1 I'pynnupoBaHue ncrnaxvsaHue

[ns oueHkn rapMOoHUK pe3ynbTaTbl [UCKPeTHOro npeobpasosaHns dypbe (CM. «Bbixog 1» Ha pucyHke 1)
[O/MKHbI ObITb, BO-NEPBbIX, CTPYNNMPOBaHbI Tak, YTOObI NONYYNTb CyMMY KBaAPaATOB 3HAYEHWU NPOMEXYTOUHBIX
CNEeKTPasibHbIX COCTaB/AOLNX MEXAY ABYMS CMEXHbIMU rapMOH/MKaMU B COOTBETCTBUM C (hOpMysioit (8) un
pucyHkoMm 4. Tpu rpynnupoBaHUM UCMOb3YIOT TO/IbKO MPOMEXYTOUHbIE CeKTpasibHble CoCTaB AL me, pac-
MOJIOXKEHHbIE BbIlLe rapMOHWKM BTOPOro nopsfka. PesynbTatom rpynnupoBaHns ABAIOTCA rapMoHUYeckKne
rpynnbl Y , nopsigka h. cooTBeTCTBYIOLWME LLeHTPaIbHbIM COCTABASOLW MM YACTOTHbLIX 06/1aCTei, OTMEYEHHbIX
3a/1MBKOVi Ha pucyHke 4. 3HaueHve Y* ApaccuuTbiBatoT no dpopmyre (8). AN cuctem anekTpocHabxeHns yac-
ToToi 50 'y (17 = 10) 3HayeHne Yg, PaBHO KOPHIO KBaApaTHOMY CyMMbl KBaZpaTta 3Ha4eHUst rapMOHWNYECKOA
cocTaBnfAwlLeli nopsgka h nawoc cymma kBagpaToB 3HAYEHUI CMEXHbIX CNeKTpasibHbIX COCTaBASALWMX Ha
no3numax ot n- 4 4o n + 4. NC N0N0BUHA KBaApaTa 3HaueHns cocTaBNAaoLWen Ha no3uuymn n- 5. nac nosno-
BMHa KBagpaTa 3HauyeHus cocTaBnaoLWwein Ha nosuumn n + 5:

N12 1 (81

Y Y&y, At 2R ()2

Y= 2%y N2 ° o< o) 1

roe Yc h>*h ~ cpepHekBagpaTUYeCKoe 3HAYEHME CMEeKTpasibHOM cocTaBnslowWwel, cooTBETCTBYHOLLEN
KOHKPETHO YaCTOTHOW NO3MLMKN AUCKPETHOro npeobpasosaHns dypbe;
(N h) * K — HOMep cnekTpanbHOI CoCTaBALLE;
¥Ypa h— pe3ynbTupylollee cpefHekBagpaTnyeckoe 3HaueHne rapMoHMYecKow rpynnebi.

FapmoHuUMKas rpyHTe MHTBpNUAloMniMXKas Tpyn*
n+2 N-»4
ft+1 ft+2 ft*-9 N+4 ft-*» BuB»
Mopsnok rapLummLL E*=T-ubMkrntna
MpumeyaHune — MpynnupoBaHue MHTEPrapMOHUK NOKa3aHO Ha PUCYHKE JILLb A1 MPOACHEHUA onpeaesieHns

no 3.4.3 (06 oLueHKe MHTePrapMOHMYECKNX TOKOB CM. NPUI0XeHne A)

PucyHok 4 — Cxema o6pa3oBaHNa rapMOHNYECKUX N MHTEPrapMOHUYECKUX rpynn
(ans cucteM anekTpocHabxeHms yacToToli 50 y)

B0-BTOPbIX, f,O/KHO NPOBOAUTLCS CrNaXKMBaHNE CpeHEKBapaTnyeckux 3HaueHnii Yg hkaxgoro rapmo-
HMYECKOro nopsgka, paccunTaHHbIX BCOOTBETCTBUM C (hopMyoli (8) (CM. «Bbixo 2a» Ha pucyHKe 1), ¢ Ncnonb-
30BaHNeM UMPOBOro 3KBMBaNEHTA (PUIbTPA HU3KUX YACTOT NEPBOro Nopsgka ¢ NoCTOSAHHON BpemeHn 1,5 c.
KakK MnokasaHo Ha pucyHke 5.
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r'l— 3ajepxka,cooTBeTCTBYW asn ANNTENbHOCTN BPEMEHHOI UHTepBana usmepeHus; u. [L — koachdpuyneHTsl punbTpa, npuse-

AeHHble e Tabnuue 2

PucyHOK 5 — Cxema peanusaymm 4ugpoBoro guibTpa HA3KMX 4acToT

Ta6nuuya 2 — KoahdurumeHTbl craaxusatroLero uibTpa B 3aBUCMMOCTU OT WMPKUHBI U3MEPUTE/TBHOTO OKHa

Yucno neprogos, KoadhdpumeHT chmnbTpa
COOTBEeTCTBYlOLLEE Mepuog AvcxpeTuaaumm
YacTora. My LTENBHOCTY (umdppoBoro mnbTpa
MHTEPBasia N3MepeHVs. HU3KMX 4acToT), MC a fl
N
50 10 * 1/200 8.012 7.012
60 12 a 1/200 8.012 7.012
50 16 a 1/320 5.206 4,206
60 16 a 1/267 6.14 5.14

3HayeHne rapMOHMYECKOI COCTaBNAOLLLEN OCHOBHOM YacTOTbl YH . (Npy HEOGXOAMMOCTM €ro Bblunc/ie-
HUA npy ucnbiTaHnAx TC knaccaCnoFOCTP51317.3.2u ansa onpegeneHns KoaPuuMeHToB rapMOHUYECKUX
cocTasnswowWwmx no 3.3 HacToAWero cTaHgapTa) AO/HKHO ObiTb NOTYYEHO € YYeTOM CpefHeKBagpaTnyeckmx
3HaYeHUli BeNNYNH YH , Ha «Bbixoge 1» DFT-BbluncanTens (CM. pucyHok 1) c npumeHeHnem npoueaypbl crna-
XVUBaHUs cUrHana, Kak ykasaHo Bbille.

Ecnu ycTaHOBNEHHbIE HOPMbI 3MUCCUM MOMEX NpeAyCcMaTpuBaloT NpUMeHeHne K03t ULNEeHTOB rapmo-
Hnyeckux coctasnawwmx THDy unn PWHD,, y. paccynMTbiBaeMbIX Ha OCHOBE CpefHeKBagpaTnyeckmx sHade-
HUI rapMoHuyecknx coctasnsaowmx YH h, To ykazaHHble KO3 (ULMEHTbI BbIYNCAAIOT B COOTBETCTBUM € 3.3 N0
pesynbTaTtam UCKpeTHOro npeobpasosaHunsa ®ypoe (CM. «Bbixod 1» Ha pucyHke 1).

Ecnu yctaHOBNEHHbIE HOPMbI 3MUCCUN MOMEX NpeAyCcMaTpuBaloT NpUMeHeHne KO3 UL MEHTOB rapmo-
Huyeckmx coctasnswowmx THDGY, THDSY, PWHDg Y uin PWHD” Y. paccuntbiBaeMbIX Ha OCHOBe cpef-
HekBaApaTUYeCKUX 3HAYEHWNI rapMOHMYECKNX rpynn Y, t Wan rapMmoHUYeckux noarpynn Ysy TO yKasaHHble
KO3 hMLMEHTBI BbIYUCAIAIOT BCOOTBETCTBMM C 3.3 HA OCHOBE BE/IMYMH, NoJTyYaeMbIX Ha «Bbixoge 2a» (cM.pucy-
HOK 1).

Ecnu B COOTBETCTBUM YCTAHOB/IEHHBLIMYU HOPMaMU 3IMUCCUM MOMEX Heo6XoANMO CriaxusaHve ykasaH-
HbIX BblllEe KO3(DULMEHTOB rapMOHNYECKNX COCTaBAAIOLWMNX, TO O/MKEH ObiTb NPUMEHEH LGPOBOI 3KBUBA-
NEeHT hnnbTpa HU3KMX 4acTOT NMepBOro Nopsaka ¢ NOCTOSHHOW BpeMeHun 1.5 ¢, kak noka3aHo Ha pucyHke 5. co
3HaYeHNsIMM K0adhpMLMEHTOB No Tabmue 2.

Ecnu npu ncnbiTaHMaX Ha COOTBETCTBUE HOPMaM IMUCCUU HEOBXOAMM pacyeT MoLHocTH P 1 koaddu-
LMeHTa MOLWHOCTY (Hanpumep, npy ncnbitaHnax TC knaccoB CMD noMTOC TP 51317.3.2). To BbINOJIHAKT crna-
XUBaHMe 3HaueHnin moayns P 1 KoadhuLveHTa MOLLHOCTU, KaK yKa3aHo BbiLLe.

MpumeyaHne — [lonyckaeTca NpUMEHeEHWE BHELWHErO U3MepUTENA MOLHOCTY NPU U3MEPEHUN HA UHTepBane
BpeMeHn a 200 mc. 3HavyeHus P. nony4vyeHHble OT BHELWHET0 U3MEPUTENSt MOLHOCTU, MOAAI0T Ha BXOZ 6/10Ka CrnaxmnsaHus
CW (c™m. pucyHok 1).

Lna obecneyeHuss npoBefeHUss KOOPAUHUPOBAHHbLIX HABGMOAEHUIA FapMOHWMYECKNX COCTaBASOLLMX
(cm. TOCTP 51317.4.30) He06X0AMMO NPOBECTU fanbHeliLlee CraxXuBaHue U3MepeHHbIX 3Ha4YeHWiA, 4718 Yero
pes3ynbTaTthbl FpyNNUMpPOBaHns CNEKTPasIbHbIX COCTaBASAOLWMX B COOTBETCTBMM C DOPMYOii (8) 06beAMHAT ANA
nonyyYyeHnsa cpegHeKBaapPaTMYeckoro 3Ha4eHsa Ha MHTepBasie BpeMeHW, paBHOM ANTENbHOCTY NATHaALATU
NHTepBanoB n3mepeHus. O6beAVHEHHbIe pe3ybTaTbl 40/HKHbI 06HOBATLCA KaxAable 200 MC (ANTENbHOCTb
0HOrO MHTEpBana M3MepPeHUs) Unu Kaxable 3 ¢ (4IMTeNbHOCTb NATHAALATY UHTEPBANOB U3MEPEHUS).
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5.5.2 CooTBeTCTBME HOPMaM 3MUCCUN

[ns oueHKn cOOTBETCTBMSA HOPMaMm 3MUCCUU MPOBOAUTCA CTaTUCTUYECKas 06paboTka faHHbIX B COOT-
BeTCTBUM C  TpeboBaHWAMW, YCTAHOB/EHHbIMW B  COOTBETCTBYWLMX CTaHgapTax, Hanpumep,
FTOCTP51317.3.2.NTOCTP51317.3.12. TOCTP 51317.4.30, [4].

5.6 OueHKa rapMOHWYECKUX MOATPYNN HANPsHXXEHUs

Mpeobpa3oBaHue dypbe NPUMEHSIOT B NPeAnonNoXeHnn, YTo CUrHan ABAseTca cTaunoHapHbiM. OgHako
B CMCTEMaXx 3/IeKTPOCHABXeHUsA MOryT MMeTb MECTO Ko/1iebaHUs HanpshkeHus, 4TO NPMBOANT K nepejaye yacTtu
3HEpPrMm OT rapMOHMYECKOlM COCTaBNSAIOLWEN K CnekTpasbHbIM COCTaBMAIWMUM Ha CMEXHbIX YacToTax. [Ans
NOBbILLEHNSA TOYHOCTM OLLEHKN HaNpPsXXEHW rapMOHWK B CUCTEMAX 3/1EKTPOCHABXEHUS BbIXOAHbIE COCTaB/SAI0-
LMe ANCKPeTHOro npeobpasoBaHns dypbe Ha YacToTax, OTCTOAWMX Ha 5 L. 4OMKHbI BbITb CFPYNNMPOBaHbI B
COOTBETCTBUY C hopMyoii (9) n puCyHKOM 6:

U )
Y&M = ?’ 1y2

Mundrapmotuscns
rapmMoHuyeckas nagrpyn* LBUTPLXIIBHHM NOBPYT
n+2 n+4
n+1 n+2 n+3 n+4 N1+3 BwBaganoumTtao
MopogamrapmoLLKu npeoOpamMmMmT
NMpumeyaHune — MNpoueaypbl AanbHellwero 06 begMHEHNA AaHHbIX A1 OLLEHKN NOATPYNN HaNpsXeHUsa ycrta-

HOB/leHbl BTOCTP S1317.4.30.

PncyHok 6 — Cxema 06pa3oBaHusi rapMOHUYECKUX NOATPYNM ¥ UHTePrapMoOHNYEeCKNX LLeHTPUPOBaHHbIX noarpynn (4ns
CUCTEM 3/IeKTPOCHAa6XeHNs YacToTo 50 )

6 [Qpyrvie npuHUMNbI aHaIn3a

MpumeHeHne CY Ha OCHOBe AUCKPETHOTO Npeo6pa3oBaHnst Pypbe yCTaHOB/IEHO B HACTOSILLLEM CTaHAap-
Te BKauyecTBe ONOPHOro cnoco6a namepeHuit. OfHaKO 3TO HE UCK/THOUAET NPUMEHEHUS APYTUX NPUHLMMNOB aHa-
M3a. Takmx Kak nprMeHeHne 6aHKOB LUGIPOBbIX PUBTPOB WM BEBNIET-aHANIN3a.

Kpome Toro, He uckntouaeTcs npuMeHeHne CY ¢ Manoii A/IMTENbHOCTLIO0 MHTEpBasia n3MepeHust (BnaoTb
[0 0IHOTO Nepuoja), 0CO6EHHO B NPUGOPAXx HU3KOM CTOUMMOCTU. OfHaKO NpUMeHeHre Takux CU ansi oLeHku
COOTBETCTBUS HECTALMOHAPHBIX CUTHA/IOB HOPMaM 3MUCCUM He JOMycKaeTCs, TakK Kak oLleHka HecTaluoHap-
HbIX CUTHA/I0B HE MOXET 6bITb NPOBeAeHa NPX Masoii LWUPNHE N3MEPUTENLHOTO OKHA.

Tpe6oBaHus kK C/, NpUMEHSIIOLLUM anbTePHATUBHbIE NPUHLMMLI aHaIM3a, JO/IKHbI YUUTLIBATL HEONpe-
[eNeHHOCTb M3MepeHuii, 06yCTOBIEHHY0 BCEMW BO3AECTBYIOLMMY hakTopamu, BKIoYas HeCTaLMOHapHbIi
XapakTep curHana, napasnTHbIe HaNOXeHUs1 CNEKTPOB 1 MOTEPU CUHXPOHM3AUMK. HeonpeaeneHHoCTb n3mMe-
peHuii [oMXHa COOTBETCTBOBATL TPeGOBaHWSM, YCTaHOB/IEHHbIM B pasgerne 5.

7 TepexoaHblii nepuog,

B CW pekomeHayeTcs NPUMEHATb METOA rpynnupoBaHuns, 0CO6eHHO Npu IKTYUPYOLWMX Harpy3kax.

BmecTe c Tem npu ucnbitTaHnax TC Ha COOTBETCTBME HOPMaM rapMOHUYECKUX COCTaBALWUX NoTpebNs-
emorotokanofrOCTP51317.3.2» TOCTP51317.3.12 sonyckaeTcs B Te4eHne nepexoAHoro nepnoga npuve-
HeHue CW. cooTBeTCTBYWOLWMX TpeboBaHWUAM, ycTaHoBAeHHbIM B FOCT P 51317.3.2. npunoxeHue b.
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nogpasgensi 5.1 — B.5. Mpu 3TOM B NpOTOKO/1ax MCNbITAHWUI YKa3blBaloT:«/I3MepuTenbHas annaparypa cooT-
BeTcTBYeT Tpeb6oBanHnaAmM FOCTP 51317.3.2—2006. npunoxeHue b. nogpasgensl 6.1 — b.5a

NMpumMeyaHne — Heo6Xx0AMMOCTb NEPEXOAHONO Nepruoa CBs3aHa C TEM. YTO A1 TPUMEHEHUsT MeToaa rpyn-
nupoBaHus no 5.5.1 TpebyeTcs BHeceHue m3ameHeHuil B (5) n (6). kacawouwmxca TC onpeneneHHbIX BUAOB (Hanpumep,
MCNONb3YLWNX CAMMETPUYHOE MHOTONEPUOAHOE yNpaB/eHue).

8 O6Lwwme TpeboBaHUsA

MN3roToBuTENb AO/MKEH YCTAaHOBUTL paboune ycnosus npuMeHeHnss CU 1, no BO3MOXHOCTHU, FpaHuLbl
[ONyCTUMOW NOrpeLIHoCTU, 06yCNOBIEHHON:

- U3MEHEeHUsAMU TeMneparypsbl;

- U3MEHEHNAMU BNAXHOCTH;

- U3MEHEeHNAMU HanpsxeHusa nutaHnsa CU;

- KOHAYKTVBHBIMW 3N1€KTPOMAarHMTHbIMY MOMEXamMu, BO3A4eACTBYIOLMMI NO CETW 31eKTPONUTaHus;

- 06LWMMN HECUMMETPUYHBIMU HaMPSXXEHUAMN MOMEX MeXAy BXOAHbIMM Lenamu CU. 3axumamu nutato-
LLLero HanpsXKeHus 1 3aKMMOM 3a3eM/1eHNS;

- BO3JelCTBMEM 3NeKTpoCcTaTNYeCcKknx paspaaos:

- BO34eNCTBMEM PAANOYACTOTHBIX 3/1IEKTPOMArHUTHbIX NOMEN.

Mpy npumeHeHun TpeboBaHwuii [7] K 6e30nacHOCTY U M30NALMK CNedyeT yUnTbiBaTb, YTO BXOAHbIE Lenu
HanpshkeHna ntoka C/ moryT 6biTb HENOCPEACTBEHHO MOAK/YEHbI K CETEBbIM MPOBOAHUKAM NOA Hanpsxe-
Huem.
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MpunoxeHune A
(cnpaBo4HOE)

M3mMepeHne MHTEpPrapMoHUK

CrekTpasibHble COCTaB/ISIIOLME HAa YACTOTax, PACMOIOKEHHbIX MeXAy ABYMS MOC/ef0BaTeIbHbIMU FapMOHUYECKU-
MW 4acTOTamm, BO3HUKAIOT MPY HAIMUUWN B CUTHASIE MHTePrapMOHMYECKMUX COCTaBASAOWNX. VICTOUHMKAMY MHTepPrapMoHu-
YeCKMX COCTaB/IALWMNX, B OCHOBHOM, SIBASIOTCS:

- TC. BbI3bIBaOWME U3MEHEHMWS aMNIUTYAbl U/WNK yrna pa3oBoro cABMra OCHOBHOV COCTaBASOWEN W,"MIM TapMOHM-
YeCcKUX COCTaB/IAOLWMX, HANPUMEP, 3NIEKTPONPUBOL C UHBEPTOPaMU;

- CM/IOBbIE 3/IEKTPOHHbIE YCTPOCTBA, YaCTOTbl MEePEKTHOUYEHN KOTOPbIX HE CUHXPOHU3WPOBAHbI C 4YacToTOl cucTe-
Mbl 3/1EKTPOCHABXEHUS, HaNnpYMep, UCTOUYHUKN NUTaHNSA «MNePeMEeHHbIVi TOK — MOCTOSIHHbIA TOK» U KOPPEeKTOpbl KO3 du-
LMeHTa MOLLHOCTH.

NHTEeprapbiOHVKU B CUCTEMAX 3/1IEKTPOCHABXEHNS, B YACTHOCTU, MPUBOANAT K

- BO3HUKHOBEHWIO MOMEX B YCU/IUTESAX 3BYKOBOW YacTOThl;

- BO3HUKHOBEHWIO JOMNOMIHUTE/IbHBIX MOMEHTOB B 3/1EKTPOABUTATENSIX U TEHepaTopax;

- HapyLUeHuo paboTbl yCTPOWCTB, OCHOBaHHbIX HA U3MEPEHVV MOMEHTOB NEPEXOAA HANPSHKEHNSA YePE3 Hy/ b, HAMNpPW-
Mep. PerynsaTopoB CUJlbl UCTOYHUKOB CBETA;

- BO3HUKHOBEHWIO MOMEX B KaTyLIKax MHAYKTUBHOCTY (AB/IEHWE MarHUTOCTPUKLMN);

- 6/I0KNPOBAHMIO WU HapyLIeHWto paboTbl NPUEMHUKOB CUTHASIOB, NMepeAaBaeMblX B 3/IEKTPUYECKUX CETSIX, UCMOSIb-
3YIOLMX KOHTPO/Ib Ny ibCaLUnii.

CxemMa U3mMepeHuii UHTePrapMOHUK TOKa [40/1)XKHA UCNO/Ib30BaTh 06LiMe NPUHLMIbI, YKa3aHHble B 5.4,

CrekTpa/ibHble COCTaB/IAoLME, OTHOCALWMNECS K MHTEPrapMOHUKaM, 06bIYHO M3MEHSIIOTCSA MO aMMIMTYAE U Mo Yac-
ToTe. FpynnupoBaHue CNeKkTpasibHbIX COCTAB/SAOWNX B UHTEPBA/Ie YaCcTOT MexXAy nocsief0BaTe/lbHbIMU rapMOHUYECKUMU
COCTaBNSAOWMMMN 06pa3yeT MHTEPrapMOHUYECKYIO Tpynny. 3TO rpynnupoBaHNe NO3BO/SIET YUYECTb 3HAYEHMUSA CMNeKTpab-
HbIX COCTAB/IAIOLMX, BO3HMKAKOWNX MEXAY ABYMS NOC/Ie40BaTe/IbHbIMU FAPMOHUKAMU, & TAKXKE YHECTb pe3yibTaTbl (O/H0K-
Tyauuin rapMoHuK. BblipaxeHne A.l NO3BOJSieT paccunTartb 3HAYeHWe MHTeprapMoHWYEecKol rpynnbl B 3aBUCMMOCTU OT
4aCTOTbl FAPMOHUYECKON COCTaBNSIOWEN:

(A.1)
~ 1lycsh n).K-
K-1

NMpumeyaHune — BKoHTekcTe TpeboBaHUt HacTosWero cTaHAapTaig.h npeacrasnseT co60i MHTepPrapMoHU-
yeckyto rpynny nopsgka M(cm. 3.4.3 n pucyHok 4). inA uenei HacToswero ctaHgapra cpegHekBagpaTmyeckoe 3HayeHme
VHTEpPrapMoHNYEeCKOW rpynnbl Mexay rapMoHukamu nopagka Jinn* 1o6o3HavaeTcs kak YI& h. Hanpumep, rpynna mexay
h =5uh- 6 o6o3HauaeTcs 5.

Bnusinne kone6aHuii aMnanTy 1 yrnos chasoBOro cABMra rapMoHMK MOXET 6bITb YaCTUYHO YMEHbLIEHO NPY UCK/TO-
YeHUU 13 BblpaXeHNs (A. 1)cnekTpasbHbIX COCTABASOWMNX, HENOCPEACTBEHHO NPUIIEraloLWmnX K rapMOHNYECKNM YacToTam.
[na onpepjeneHns cpefHekBaApaTUYeckoro 3HavyeHus Yjig ft MHTeprapMoHUYecKoW LLleHTpMpOBaHHOW NoArpynnbl cnek-
TpasibHble cOCTaBALWMe, T.e. pe3ynbTaTbl AUCKPETHOro npeo6pasoBaHna Pypbe (CM. «Bbixof 1». pUCyHOK 1) 4O/KHbI
6bITb NEPerpynnupoBaHbl B COOTBETCTBUN C BbipaxeHneMm (A.2)(cm. 3.4.4).

M-2 (A.2)
YHgn ~ £ Yc inne*-.
n-2
roe Yc b) WK — cpegHekBaApaTnyeckne 3Ha4yeHUs crnekTpasibHbIX COCTaBAOWMX AUCKPETHOro npeo6pa3oBaHns

dypbe, pacnoNIOXeHHbIX Bblle HaCTOTHOW NO3ULMK rapMOHUKK nopsiaka [;
Yisg h ~ cpegHekBagpaTMyeckoe 3HaYeHMe NHTePrapMOHNYECKO LeHTPUpoBaHHOM noarpynnsl nopsaaka /.
Hanpumep, nHTeprapmMoHuyeckas LeHTpupoBaHHasa nogrpynna mexagyJ/l = 5uJ1 = 6o60o3Ha4vaeTcsa Yitgs(cm. 3.4.4 n
PUCYHOK 6).

MpumMmeyvaHnsa

1 Tak Kak HecTaLMoOHapHble TaPMOHWKM Bbi3blBalOT 06pa3oBaHne 60KOBbIX NOMOC, 6IN3KNX K YacToTaM rapMOHUK,
crneKkTpasibHble cocTaBnsiolwme aAns K - 1.9 nunm 11. HenocpeACcTBEHHO Npusierarline K paccmaTprBaemMbIM rapMoOHUKaMm,
MOTYT OTpaXKaTb U3MEHEHUSI aMNANTyA Uan dasoBbiX YINoB rapMoHUK. OHU. cnefoBaTesibHO, AO/MKHbI GbITh UCKHOYEHbI
A5 TOTO, YTO6bI 06pa3oBaTb NHTEPTapMOHNYECKYO LEHTPUPOBaHHYO noarpynny. CM. Takxe PUCYHOK 6.
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2 Ecnun npoBoamnTCA OLeHKa TOIbKO rapMOHUK, TO FPyNnNMpoBaHne NPoBOANTCS B COOTBETCTBUM C BbipaxXeHuem (8).
Ecnv rapMOHUKM U MHTEPrapMOHUKN OLLeHNBAIOT N0 OTAENbHOCTM (NPY UcMbITaHKAX TC. cNOCOGHbIX reHepupoBaTb UHTep-
rapMOHWKM). CNeKTpasibHble COCTaBAsAOWME, HENOCPeACTBEHHO Npuaeratolme KrapMoHuke (419 K = -1 n ¢ 1). rpynnupy-
IOT COBMECTHO C 3TOl rapMOHUKO ANna o6pa3oBaHns rapMOHMYECcKo noarpynnel nopsaka ft. Ocratowmecs cnekTpanbHble
cocTaBnisivowme (gns 9ot 2 go 8) rpynnupyoT Ans o6pasoBaHna UNTEPrapMOHUYECKOW LEHTPMPOBAHHOW MoAarpynnbl
nopsaka J1B COOTBETCTBUM C BblpaxeHneM (A.2). CM. TakxKe PUCYHOK 6.

CrnaxuBaHue VMHTEPrapMOHUYECKUX TPYMN U UHTEPTrapMOHUYECKUX LLEHTPUPOBAHHbIX NOATPYNN NPOBOAST TEM Xe
Cnoco60oM, YTO 1 NPU U3MEPEHUN TapMOHUK, cM. 5.5.1. CrnaxvBaHne oTAesIbHbIX UHTEPrapMOHUYECKMUX COCTaBNALLMX
NpoBOANTb He peKOMeHAyeTCs.

Tpe6oBaHWsA K MOrPeLHOCT N3MEPEeHU i UHTEPrapMOHUK UAEHTUYHbI YCTAHOBJIEHHbIM A/151 U3MEPEHUsI TapMOHUK
(cm. Tabnuuy 1).

MpunoxeHune B
(cnpaBo4YHOE)

M3mepeHMAa Ha yacToTax Bbllwe 06/1aCTU 4ACTOT rapMOHUK A0 9 Ky
B.1 O6wwune nonoxeHus

CocTaBnswoLMe CUTHaN0B (TOKOB UM HanpshXeHWit), YacTOTbl KOTOPbIX PACMO/I0XeHbI Bbille YacToTbl 40-/i rapMOHM-
Kn (MpuénmnsntenbHo 2 kfy), HO HWXEe BEPXHEeN rpaHuubl NOMOCbl HU3KUX YacToT (9 KIu), 06yc/oBNEHbI HECKONbKUMU
ABNEHUAMMU:

- MPYMEHEHNEM YCTPOWCTB ynpaB/ieHUs B UCTOYHMKAX 3/IEKTPOMUTAHUA, UCMOMb3YOWMNX WHUPOTHO-UMNY/bCHYIO
MOAYNAUNIO, AeACTBYIOWNX HA CTOPOHE NOAKNIOUYEHNA K 3NEKTPUYECKON CeTU (CUHXPOHN3NPOBAaHHbIX NN HE CUHXPOHU3N-
POBaHHbIX MO OTHOLIEHMIO K4YacToTe CeTU), HanpumMep, UCMosb3yeMbIX B aKTUBHbIX CUCTEMAaX KOpPeKLun KoaddurumneHTa
MOLLHOCTW;

- nepejgayeli CUTHa/I0B B 3/IEKTPUYECKUX CETAX;

- UHXeKLMeli MoMex B CUCTEMbl 3/1IEKTPOCHA6XeHUs OT NOAKMNOUeHHbIX TC, Hanpumep, Npeo6pa3oBaTteneli Hanps-
XKeHuns;

- Kone6aHNAMMN HaNPsXXeHUA 1 ToKa, HaBeeHHbIMU Y3KONONOCHbIMU PaANON3TyYEeHNAMN.

CocTaBnsallMe CUTHa/I0B Ha YacToTax Bbile 06/1acTU HacTOT rapMOHMK 4,09 KL, MOTyT NpeACcTaB/siTb COG0M curHa-
Nbl HA OTAENbHbIX YaCTOTax WU LUMPOKOMNOIOCHbIE MPOLECChI.

M3MepeHns aTUX COCTaB/IALWMNX He TPeBYHOT BLICOKOro paspeleHns novyactote. BMecTo 3T0ro 06bI4HO NpUMeHseT-
CA rpyNnNMpoBaHne 3HePrun aHaIM3npyeMblxX CUTHA/IOB B 3apaHee yCTaHOBJ/IEHHbIX MoJlocax 4acToT.

[nA 4acTOTHOro aHann3a peKoMeHyeTCs UCMNOoMb30BaHne AUCKPeTHOro npeo6pasoBaHns Pypbe B COOTBETCTBUN C
pasgenom 4.

OfHa 13 TpyAHOCTe Npu aHann3e cnekTpasbHbIX COCTABAAOLWMX B MOI0CE YACTOT OT 2 4,0 9 KL MMeloWwmnx Manble
amMnanTyAbl, CBA3aHa C UCKNYEHNEM BINAHUA 3HAYNTENbHO 60/1€e MOLHbIX CUTHAN0B FrapMOHUK HU3KOro nopsaaka. Ans
TOro, 4Tobbl OTONALTPOBATL CUFHA/bI TAPMOHUK HU3KOrO Nopsagka, cnegyeT NpUMeHATb 3KkBuBaneHT cetn (3C) (cMm. pucy-
HOK B.4). Ecnu ucnonesyetca 3C. To ucnbiTaTesibHOE HanpsXeHue, nogasaemoe Ha T C npy n3amepeHnsaX COCTaBAoWMX
noTpe6s19eMoro Toka Bnosioce oT 2 40 9 kI, MOXEeT 6bITb NO/TYHEHO HEMOCPEACTBEHHO OT pacnpejennTenbHOl 31eKTpu-
YECKOW CeTM HM3KOro HanpsbkeHus (Mpu ycrioBMMW, YTO HanpsixeHue SBASETCH [0CTaTOYHO CTabWU/IbHbIM U OTK/TIOHEHUS
HanpPsXXeHUs 1 YacToTbl HAXOAATCA B NpeAenax yCTaHOB/IeHHbIX 0NyCcKoB). ECnn Heo6xoAnMble HanpsxeHne nyacTtoTa He
MOryT 6bITb MOly4YeHbl OT pacnpefennTesibHON ceTn o6l ero HasHaYeHUs, TO B Ka4yecTBe a/ibTepHaTUBbl MOXeT 6bITb
npYMeHeH NoAXOAALNIA NCTOYHNK 3NEKTPONUTAHUSA.

B HeKoTOpbIX C/lyvasnXx, ecniv KOHCTPYKuma CU BKNOYaeT B ce651 KOMOUHAaLNIO BHYTPEHHUX hnnbTpoB n CU obnagaeT
AO0CTAaTOYHO 60MbWNM AVHAMWYECKMM AMana3oHoM, aHanm3 B nosioce oT 2 40 9 k', BO3MOXeH 6e3 NpYMeHeHUs 3KBMBa-
NneHTa cetu.

B.2 OcHOBHOe cpeACTBO U3MepeHnii

ClW B nonoce 4actoT oT 2 g0 9 kI'y, AO/MKHO UCMO/b30BaTb AUCKPETHOE NpeobpasoBaHme ®ypbe B COOTBETCTBUM C
4.4.1 c N3MEHEHUAMMU, YUNTbIBAIOLWNMY CBEJlEeHNS, MPUBE/eHHble B HACTOsLLEM NPUIOXeHMN. Mpexae BCero nosoca yvac-
TOT BHELWHWX Npeobpa3oBaTenieil HaNpPsXXeHWs 1 Toka A0/KHa ob6ecneyrBaTb NpoBefeHne n3mepeHuii B nosioce oT 2 A0
9 Kl'Y. YUnTbiBass HU3KME YPOBHUN U3MEPSEMbIX CUTHAMOB, Liesiecoo6pa3Ho npumeHeHne B C/ nonocosoro hunbTpa, ocnab-
NALWero amnanTy bl OCHOBHOW cOCTaB/silOWLeli U CUrHanoB Ha 4YacTtoTax cBblwe 9 kI, Ocna6neHne OCHOBHOW
cocTaBnsoLWen 4o/mMKHO npeBbiwaTb 560 pas (55 ab).
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MpumMmeyaHune — 3HAYEHUA U3MEPSAEMbIX COCTaBNAKOWMX CUTHANIOB B CPaBHEHUM CO 3HAYEHUAMU TOKOB U
HanpshXeHui OCHOBHOU YacToTbl paBHbl 0T 2 10'5405-10“2.

YacToTa guckpeTusaunm AomkHa 6biTb BbibpaHa B COOTBETCTBUMN C yCTaHOB/IEHHbIMWU NpaBuiamMmun aHannsa CUrHa-
NI0B TaK. YTO6bI MOXHO 6b1/10 U3MEPUTL HaCTOTHbIE COCTaB/IAOLIME A0 HacTOoThl 9 KL BKIIOUMTENBHO. lo/1XeH 6bITb NpuMe-
HEH BPEMEHHOI MHTepBana U3MepeHun anutenbHocTbio 200 Mc. cooTBETCTBYHOLWMIA NpnbnmsntenbHo 10 (12) nepunogam
OCHOBHOI# 4acTOTbl CUCTEM 3/1EKTPOCHAaGXeHns yactoToli 50 (60) M'y. CnepgoBaTesibHO, HaCTOTHOE pasfesieHne Mexay
nocneposaTefibHbIMU CNeKTpanbHbIMK cOcTaBnAOWMM n Yc f 6yaet6ry.

Tpe60BaHNA K CUHXPOHM3aLMM YaCcTOThbl AUCKPETU3aL MK C HaCTOTOW CeTU He yCTaHaBIMBaloT.

CpefiHekBagpaTuyeckoe 3HavyeHwe CnekTpasbHol cocTaBnsawoweli Ha yactoTe f o603HaYeHO YC r Hanpumep.
Yc 3160 03HauyaeT cpefHeKkBagpaTnyeckoe 3Ha4YeHne coctaBastolen Ha yacTtoTe 3160 Iy,

[ANna namepuTenbHbIX BXOA0B TOKa M HaNpsixeHna CU npumeHatoT Tpe6oBaHUs, ycTaHoB/IeHHble B5.1 n5.2 cooTBeT-
CTBEHHO.

B.3 IpynnupoBaHue

[aHHble, npeacTaBnsaowme coboii pesynbraTbl AUCKPETHOTO Nnpeo6pasoBaHnsa Pypbe (CM. pUCYHOK 1. «Bbixog 1»).
[O/MXHbI 6bITb CTPYNNUPOBaHbI. [PyNNMPYIOT AaHHble, OTHOCALLMECS K NOSI0CaM YacTOT WMPKUHOM 200 Iy, HauMHas oT nep-
BOI MO/10ChI YaCTOT WMPWHOW 200 My. pacnonoXeHHOW HenocpeACTBEHHO 3a 06/1aCTb0 HACTOT raPMOHUK (CM. pUCYHOK B. 1).
LleHTpanbHas yactoTa NepBo rpynnbl paBHa 2.1 kI, AN15 CMCTEM 3/1eKTPOCHabXeHMs yacToTon 50N ymn2.5kMy, — ansa cuc-
Tem 60 Iy, CpeAHekBagpaTMyecKkoe 3HaueHune rpynnbl A8 KaxAol Nofockl YacToT Ya bonpeaenstoT no oopmynie

(B.1)

MpumeuvaHwus

1 LWWunpurHa Nonockl 4acToT rPynNnnMpoBaHns yCTaHOB/EHA B COOTBETCTBUM C LUMPUHOT NOM0CHI NPONYCKaHUA N3Mepu-
TenbHoro npuemHuka CUCIMP gna yactot ot 9 go 150 kMy (cm. TOCTP 51318.16.1.1. nosioca 4acToT A).

2 3HayeHus LeHTpasibHOW YacToTbl, HanpumMmep. 2100; 2300; 2500 My cnyxaT 0603HAYEHUSAMU COOTBETCTBYIOLLEN
nosocbl 4YacToT rPyNNMpoBaHnsa. HamBbICLWee 3HaYEHNe LLleHTpasibHO YacToTbl paBHO 8900 'y (CM. pucyHok B 1).

3 [ns cucTeMm 3/1eKTPOCHabXeHns yacToTol 60 My k4acToTamM, pacnosioXeHHbIM Bbilwe 06/1aCTV HaCcTOT rapMOHUK,
OTHOCAT YacTOoThbl, NpeBblwatoLwme 2400 Iy,

4 Ecnu BO6GMAcTb 4YacTOT FrapMOHMK BKIOYAOT rapMoHuku go 50-ro nopsigka, coopmyny (B.1) npumeHsiloT ans
Nr 2500 My Ans cuctemM anekTpocHabxeHna 50 My m M r 3100 My — ans cuctem 60 Iy,

M

96 nonocyacTot

PucyHok B.1 — Cxema pacnpefesieHnsi Nosioc 4acToT Npu U3MepeHnsax B 061aCTh OT HacTOTbl rapMOHMKK 40-ro nopsiaka
(ans cuctem anekTpocHabxeHua yactoto 50 F'y) n 4o yactoTbl 9 KMy

B.4 CxeMbl U3MepeHU A1t OLLEHKM 3IMUCCUN

[nsa ynydweHns noBTOPAEMOCTM pe3y/ibTaTOB U3MePeHU Npy oLLeHKe aMUcCcUn cneayeT yCTaHOBUTL M MOAAEPXKM-
BaTb NOCTOSAHHOE 3HaYeHVe NOSTHOTO COMPOTUBIIEHNSA NCTOYHMKA 3/IEKTPONUTAHUSA (3/1eKTPUYECKO ceTu). 119 3TOro Mex-
Ay 3aXuMamy UCTOYHUKA I3NeKkTponuTaHma u 3axumamm WUTC poskeH O6biTb BKAOYeH 3kBMBaneHT cetn (3C).
o6ecneynBaoLnii yCTaHOB/IEHHOE 3HAYEHVe MOTHOTO CONPOTUB/IEHNA B MOJIOCE YacTOT OT 2 40 9 KIy. NMoakntoyeHne 3C
nokasaHo Ha pucyHkax B.2, B.3 (3C-1 — oaHoa3HbI 3KBUBaneHT ceTn, 9C-2 — TpexdasHblli 3KBUBANEHT CeTK).

21



FOCT P 51317.4.7—2008

MpumeyaHune — lMpy N3MepeHNAaxX COCTaBMAOLWNX CUTHANOB Ha YacToTax Huxe 9 KL NPpUHAT noaxoa, ycta-
HOBNEHHbIH alFOCTP 51318.16.1.2.

G — NCIOYHUK 3N1eKTPONUTAHUS; ZS — BHYTPEHHEe NOJIHEH: CONPOTUB/IEHNE UCTOYHMKA 3NeKTponuTaHna; M — cpeacTBO U3MepeHuii;
3C-1 — oaHOM a3HbIii 3KBUBANEHT ceTu; ZU — BHYTPEHHEE NOJIHOe CONPOTUB/EHWE CpejcTBA U3MEpPEHNt; — noTpe6naemblit
TokUTC; 1 — casublit npoBoa. N — HeiiTpanbHblii nposoj. PE — npoBop 3awuTtHoro 3azemnenns. UTC — nucnbiTyemoe TexHU4Yeckoe
cpeacTBo

PucyHok B.2 — Cxema n3mepeHuii ammccum coctaBnatowmnx notpebnsemoro toka TC B ogHoasHbIX cucTemax

9C-2 — Tpexdasunblii akBuBaneHT ceTun; 11,12.1.3 — pasHble nposoaa; N — HeliTpanbHblil nposoa; PE — npoBoj 3aWnTHOro 3asem-
nenunsa. NTC — ucnbiTyeMoe TexHU4yeckoe cpeAcTBo

NMpumeyaHune — KoHCTpyKuusi 9C-2 Ao/mKHA BKIOYaTh B ce6S TPU OAHO(A3HbIX IKBMBasleHTa CeTu (HeW-
TpasibHble NPOBOAHWNKN COEAUHSIOT BMeCTe).

PucyHok B.3 — Cxema n3mepeHuii ammccum coctaBnsaowmx notpebasiemoro toka TC a TpexdasHbix cucremax
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Cxema 9C npegcras/fieHa Ha pucyHke B.3 (4719 ynpoweHusi npuBeaeH o4HOMa3Hbli 9KBUBANIEHT CETK)

PE PE

PucyHok 8.4 — OkBMBaNEeHT ceTu ANs ucnbiTaHnii TC c noTpebnsemMbiM TOKOM He 6onee 16 A

Mpu N3MepeHnn TOKOB NX 3HAYEHUA [O0/MKHbI 6bITb M3MEPEeHbl B NPOBOAHMKaX, coeguHalwmx 9C nATC (Hanpumep,
B TO4Uke 6. CM. pUuCyHOK B.3).

MpumeyvyaHne — ECNM NCNonb3yeTcs UCTOYHUK 3NEKTPONMUTAHUA MEPEeMEeHHOro Toka, ero MHAYKTUBHOCTb 1
aKTMBHOE COMNPOTUBJ/IEHNE HE A0/DKHbI NpeBbiwaTb 160 MKIMH 1 0.1 OM COOTBETCTBEHHO.

B.5 Tpe6oBaHus K xapakTepucTukam npotecca usmMepeHus

HeonpeaeneHHoOCTb U3MepeHuii B Leiom ¢ yuyeTom C/ Mn3mepuTenbHOTO WyHTa uam TpaHcopmaTopa Toka He 0/1-
XHa npeBblwaTtb 10% 3Ha4YeHNs M3MepAeMOoro Toka (Mpu UCMNbITAHUAX C OAHOYACTOTHbIMY CUrHanamu). Nsrotoeutens CU
[OJIKEH YCTaHOBUTbL AnanasoH U3MepseMblX 3HaYeHUA, B OTHOWEHNN KOTOPbIX BbIMNO/HAETCA TpeboBaHMe KHeonpeaeneH-
HOCTW n3mepeHunii 10 %. MakcMmanbHas HeonpeesieHHOCTb U3MEPEeHU Npu yyeTe xapakTepncTuk 3C He A0/KHa NpeBbl-
watb r 15 % 3HaveHus rpynnsl Ya B.

NMpumeuyaHune — JNeKTponuTaHWe 4O/HKHO o6ecneunBaTtb PyHKLUUOHUPOBaHMe TC B pabounx yC/oBUsIX BYaC-
TN YaCTOTbl, HAMPSKEHUSA Y MOLWHOCTW 3/1EKTPONUTaHMA. [118 Nofaun NCnbiTaTeIbHOro HaNPsHKeHUsi MOXeT 6bITb UCMO/b-
30BaHa HU3KOBOJIbTHAsA pacnpeenIuTesibHas 3N1eKTPUUecKas CeTb UIN NOAXOAALMA UCTOUHVK 3N1EKTPONUTAHUS.

Ecnv BTOYKe B MCNoOb3yeTCcsA TOKOBbIN WYHT (CM. pUCYyHOK B.3). eroconpoTuBieHne f0/KHO 6bITb He 60/1ee 0.02 Om.
MonHoe conpoTusneHune 3C mexay Toukam n B un N (cm. pucyHok B.3) B nonoce yactot ot 2 40 9 Kl Npy coeguHEHUN BMeCTe
To4yeKA nMHe f0/HKHO OT/InyaTbes 6osiee yem Ha 5% OT 3HaYeHUs, yKa3aHHOroO Ha pUcyHke B.4.

JonycTuMble OTK/IOHEHWUSI 3Ha4veHuli anemeHToB 3C (CM. pUCYHOK B.4) ycTaHaBnMBalOT Tak. YTOObl OTK/IOHEHUS
nonHoroconpotTusneHna 3C He oTiMvannck 6onee 4eM Ha 5 % OT 3HaYeHWI, yCTaHOBEHHbIX HA pUCYHKe B.5. npn nsmeHe-
HUAX 4acTOTbl. NOTPe61AeMOro Toka uTemnepaTtypbl. 19 COOTBETCTBUS YCTAHOB/IEHHbIM 3HAYEHUAM MOJSTHOrOCONpPOTHB-
NeHUst AOMKHbI GbITb NPeAYCMOTPEHbI COOTBETCTBYIOLLME KOHCTPYKTUBHbIE 3/1IEMEHTbI 3KBUBaNIEHTa CeTU, KOpPMNyC UBBeAEeH
KOHTPO/Ib TEMNepaTypbl.

HavacTtoTtax 2050 1 24S0 'y MoAgynb NOAHOro conpoTuBaeHns 3C paBeH cooTBeTcTBeHHO 3.745051 1 3.868051 Om
Mogynb NOMHOro conpoTUBEHNS || 4Nst YacToT Bblle 3 KL, BbIYUCASIOT Mo hopmy e

I |=~8819 r 1,23-10'7 -2 1n(7). (B-2)
23



FOCT P 51317.4.7—2008

blognbneToro kngOnwsIMa3C bl , Om

PucyHok B.5 — Mopgy/sb NO/IHOTO CONPOTUBJ/IEHUSA 3KBUBAJIEHTA CETU

MpunoxeHne C
(cnpaBo4YHOe)

TexHunyeckne o60cHoBaHUA MeToda rpynnmposaHuns

Mpy 060CHOBaHUM METOAOB U3MEPEHWI, YCTAaHOB/IEHHbIX B HACTOSIWLEM CTaHA4apTe, HEO6XOAMMO MPUHMMAThL BO
BHMMaHe NPOTUBOPEUNBbIE TPE60BAHUSA K MPOLECCY U3MEPEHUs (HanprUMep, K LUMPWHE MOJIOChl HacTOT M3MePEeHUit n pas-
pelweHnto novacTtote). O3TOMyY Npv ONpeAesieHn Ha NPaKTUKe Pe3yIbTaToB M3MePeHMU AOCTMKEHNE KOMNPOMMUCCa Npu
BbINOJ/IHEHUW MPOTUBOPEUNBbLIX TPEGOBAHUIA ABMSETCA B HEKOTOPbIX C/lyHasx 60siee BaxHbIM, YeM o6ecrnedeHne Hausbic-
Wwel TOYHOCTU OUEHKM CUTHana. B HACTOSIEM MPUIOXKEHUN PACCMOTPeHbl 060CHOBAHUS, YUTEHHbIE NPY pa3peLeHnn
HECKO/IbKMX Hanbos1ee BaXHbIX BOMPOCOB.

MpumeyaHune — BHacToAWweM cTaHAapTe HaNpsXeHue U cuia Toka BbipaXeHbl B CpefHeKBaapaTUUHbIX 3Ha-
YEeHUAX. eC/In He yKa3aHOo NHoe.

C.1 3HepreTuyeckas 3KBMBAJIEHTHOCTb NpeACcTaB/IeHNs CUrHana Bo BpeMeHH6I7I M YacTOTHOM o6acTax

JHepreTuyeckas Teopema Penes yctaHaB/MBaeT C/leyloOlly0 3KBNBaSIEHTHOCTb MOLWHOCTU (MN 3HEPrUn) cCUrHa-
na. npefcTaB/IEHHOrO BO BpeMeHH6I 1 4acTOTHOW o6nacTax:

" 1-* (C.1)
J — /|CO»)FA*
K -+
rae g(f) — dyHKuns BpemeHu:
G (¥Y<0) — komnnekcHoe npeo6pasoBaHue ®ypbe pyHkuunm g (f);
in =2xt

MprmMeuyaHmne — Tak Kak MOLHOCTb CUTHasIa NPONOPLMOHaIbHa KBapaTy HanpsKeHUs UK ToKa, TO Bblpaxe-
Hue (g(f))2 paccmaTpuBaeTcs Kak «MOLLHOCTb» cUrHana. Nnoatomy, ecnu 9(f) — 3aBUCMMOCTb HANPSXEHUS OT BPEMEHU, TO
nesas yacTb BblpaxeHus (B.1)(curHan Bo BpeMeHH6 061acTn) uMeeT pasmepHOCTb B2 «c («aHeprun»). NpeobpasoBaHne
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®dypbe curHana g(f) MpeactaBnseT co6oit cnekTpasibHY0 NJIOTHOCTb HaNPsXXeHUsa U. HanpumMep, G (/ «©) 6yaeT nmeTb pas-
MepHOCTb B/F'y unm B c. T.e. npaBas 4acTb BblpaxeHus (B.1) 6yaeT nmeTb pasmMepHOCTb B2 ¢ («aHeprumn»).

Ecnn dyHKUMA BPEMEHU He ABNSIETCA NMepuonNyeckoli, ee cnekTpasibHas NI0THOCTb A0/1KHA ObITb HENPepbIBHOW.
Ecnun dyHKUMsA aBNsieTCA NepuoAnYeckoil, To oHa MOXeT 6biTb NpeAcTaB/ieHa B MHTeEpBasie U3MePeHNs A/INTENIbHOCTbIO
TH. Tak kKak 6eCKOHeYHOe NOBTOPeHVe UHTePBasIOB 3MepPeHMs Gy/4eT NOTHOCTbI0 NpeAcTaBNATb yHKUmMio A{1). Mpeo6pa-
30BaHMe Pypbe AAHHOIO OrPaHNUYEHHOTo BO BPEMEHW CUrHana He SIBNSETCS HeMpepbiBHbIM U COAEPXMUT CneKkTpasbHbie
JNINHWM, YaCTOTbl KOTOPbIX OTAEeNeHbl APYr OT Apyra uHTepsanamu /v = 1/rw. NponsBefeHne ANUTENLHOCTA BPEMEHHGIO
MHTepBasia U3MepeHns Ha KBagpaT cpeHeKBaapaTU4Yeckoro 3Ha4eHns (KoMnaeKcHo)cnekTpanbHol cocTaBnstowen G2k
Ha yactoTe f- k f NnpegctaBnset co6oil (NpU6IN3NUTENBHO) SHEPTUIO, COOTBETCTBYIOLLYIO HENPEPLIBHOW CNeKTpanbHOM
NIOTHOCTU B MHTepBasie YacToT oT /- fNt2 go t+ iN)2. «3Heprus» Bcex cnekTpasibHbIX IMHWI 9KBUBaSIEHTHA «3IHEPTUN»
hyHKLMN BpeMeHW B Npegenax MHTepBana nsMepeHus. PasfeniuB «3Hepruto» Ha A/INTe/IbHOCTb MHTepBasia u3MepeHus,
nonyynM cneaytoliee BblpaxeHue:
. *TH/2 * (C.2)

— fc(0)2<« = £]|G af2.
*o_*

NeBas yacTb BblipaxeHus (C.2) NnpeAcTaBsieT co60i CPegHIO MOWHOCTb (DYHKUMU BPEMEHU B Npegenax uHrepsa-
Nla U3MepeHuns, NpaBas YacTb BblpaxeHus (C.2) — MOJIHYI0 MOLHOCTb BCEX CMEeKTPasbHbIX IMHWIA.

CnekTpasbHble IMHUKM Npeo6pa3oBaHus ®ypbe Ha OTPULATENIbHBIX HAaCTOTax SIB/IAIOTCA COMNPSHKEHHBbIMU OTHOCU-
TE/IbHO CMNEKTPaAsIbHBLIX NINHWY NPY TEX XE MOMOXUTENIbHbIX YaCTOTax, T.€. CNEKTP «MOLHOCTU» CUMMETPUYEH OTHOCUTE b-
HO 4acToTbl t - 0. MPU CNIOKEHUN YacTeli CNeKTPa Ha OTPULATESTbHbBIX M MOJIOKUTE/IbHbIX HACTOTax BblipaxeHue (B.2) MoxeT
6bITb YNPOLLEHO:

« (C.3)
—  f [g(nN]2tif = G2 +2£|<34f.
T /2 *-1

OnpegeneHne amnanTyabl cAcoctaBnsatueli psga ®ypbe a COOTBETCTBUM C BblpaxeHnem (3)(cm. pasgen 3) oTHO-
cutca K /2. a He k Tei(uckntoyvas c0. KOTOPbIA OTHOCUTCA K TM). MoaToMy ck = 2 «G* unmn Ck s B K. BbipaxeHue (C.3)
MOXeT 6bITb, CiefjoBaTesibHO, NpeACcTaB/eHO B BUAe

n w2 * « (C.4)
— f [p(h12n =c| +2£|C AR - ~|C*|2.
n,7 «n

MpakTnyeckn Homepa Koa(pPULMEHTOB B CyMMe BblpaxeHus (B.4) 4o/XHbl 6bITb OrpaHnyeHsl, T.e K- 1. K.

Ecnn nonoca 4acToT CUrHana orpaHuyeHa 4acToToW fv TO «MOWHOCTb» COCTaBAALWMUX C NOPSAAKOBbIMU
HOMepaMu K > K paBHa HyJ110, 1 OHU MOTYT 6bITb UCK/IOYEHbI U3 CYMMbI B BbipaxkeHuu (C.4). Mpu aToM Heo6X0ANMO, YTOObI
yacTtoTa fk 6b1/1a BHE Nosockl paboynx HacToT cpefcTBa U3MEPEHWUIA.

C.2 XapaKTepuUCTUKN LN pPOBbIX CPeACTB N3MEPEHUNA

B HacToAlem cTaHjapTe pacCMOTpeHbl Lugposble CU. B cooTBeTCTBUU C (DOPMY/I0ii LLIeHHOHa (DYHKLMA BpeMeHn
[0/MKHa 6bITb ANCKPEeTU3MpoBaHa C HacToTol oTcueToB fa> 2 (K, Tak UTO KOI(PPULMEHTbI CNEKTPasIbHbIX COCTaBAAOLWMNX
[OMXHbI 6bITh paccynTaHbl BNA0Tb 40 CA UMC0 OTCHETOB B M3MEPUTE/IbHOM OKHe cocTaBnseT M - TN.

Mpwn naeanbHbIX YCNOBUSIX, YKa3aHHbIX Bbile. T.e. €C/IN CUTHas, Npeobpa3oBaHHbIli B NOCNeA0BaTe/IbHOCTb AUC-
KPeTHbIX BE/IMUYUH, ABMSIETCSA NepUOANYECKUM, Er0 N0s10ca YacTOT OrpaHnuYeHa u HTepBas MU3MepeHUs CUHXPOHN3NPOBAH C
nepuoAnYecknM curHasiom, BbipaxeHme (C.4) MoxeT 6bITb NepenncaHo B BUuae

rrm [w (C.5)

rae g{tj) — 3HavyeHna PyHKUUN BPEMEHWN B TOUYKaX B3ATUA BbIGOPOK;

L Y -TAN.

M3BbIpaxeHusa (C.5)cneayeT,utocpejHekBagpaTuyeckoe 3Ha4YeHeCcneKTpasibHbIXCOCTaBAAOWMUX NPV NpeacTaB-
NIEHUN CUTHasa B YaCTOTHOW 06/1aCTW paBHO CpeAHeKBaApaTUieCckoMy 3Ha4YEHUIO CUTHaIa BO BPEMEHHOW 06/1acTy Npu ero
npeacTaB/fieHUN B BUe NoC/e0BaTe/lbHOCTU BbIGOPOK. [103TOMY aHepreTuyeckas Teopema Pefnies MoXeT 6bITb NpUMeHe-
Ha A4NA NoATBEPXAEHUS TOrO, YTO MPU KOHKPETHbIX YC/TOBUAX CNEKTP MOLHOCTM AOCTAaTOYHO TOYHO NpejcTaBnseT curHan
BO BPEMEHHO 06nacTu.

Mpn naeanbHbIX YCNOBUAX, YKa3aHHbIX Bbllle, CEKTP MOLHOCTU, paccyYnTaHHbl/i MeTojamMun, yCTaHOB/IeHHbIMU B
HacTosiLeM cTaHaapTe, NpeAcTaB/seT co6oli CpeHI0 MOLHOCTb CNeKTpasibHbIX COCTaB/IAIOLWMX U3MEPSAEMOro CUrHana
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Ha yCTaHOBJ/IEHHOM BPeMEeHHOM MHTepBasie n3MepeHunin. CNekTp MOLWHOCTM TOYHO onpeAesnisieT NOJIHY0 MOWHOCTb CUTHa-
na. a Takke MOLWHOCTU MHAMBUAYAIbHbIX YACTOTHbLIX COCTAB/ISIOWMNX U YaCTOTbl 3TUX COCTaBAAKWMX. AN NPaKTUYECKnx
uenei ycnoBust MoryT 6biTb OTHECEHbI K «MAeanibHbIM», eC/IN BCE COCTaBNSAOWMNE NU3MEPSEMOro CUrHana ABAAKTCA B TOY-
HOCTU «6a30BbIMU» FrapMOHMKaMu, T.e. /M = 1/[Jl. YuntbiBasa xecTkme Tpe60BaHUA K CUHXPOHM3aunn, yCTaHOB/EHHbIE B
HacToslWeM cTaHfapTe, AaHHble YCNOBUSA, 6M3KMe KungeanbHbIM, NO onpegeneHnio 6yayT UMeTb MECTO A4S COCTaBNsAO-
el OCHOBHOW 4aCTOTbl CUCTEMbI 3/IEKTPOCHABXKEHUS 1 ANSA N06bIX COCTABNAOWMX HA YacToTax, KPaTHbIX OCHOBHOW Yac-
TOTe, T.€. 4/1 FTApPMOHUK OCHOBHOW 4acToThbl.

MpuMedyaHune — 3HayeHne «6a30BOI» YACTOTbl AO/IKHO GbITb 06PATHO A4NINTENBHOCTM UHTEpPBasia n3Mepe-
HUSI: 3HAYeHVe OCHOBHOW 4acToTbl 06pPaTHO A/INTE/TbHOCTY Nepuosa B CUCTEME 3M1eKTPOCHABXKEHNS.

ANnTenbHOCTL BPEMEHHOrO MHTEpBana U3MepeHns (LWMPUHa U3MEPUTENbLHOro okHa) Ana CU. cOOTBETCTBYHOLWMX
Tpe6oBaHMsIM HacTosero ctaHgapTa. Tbl* 200 mMc, paBHa 10 neprvoamM OCHOBHOM YacTOTbl A/151 CUCTEM 3/IEKTPOCHabxe-
HMA 50 My 1 12 neprnogam OCHOBHOW YacToThl A5 cucTem 60 'y, CY. CKOHCTPYMPOBaHHbIe B COOTBETCTBUN C TPe6OBaHMAMN
nepBoro nsgaHnsa M3K 61000-4-7 (8). MMelOT n3MepuTesIbHOE OKHO LUMPUHONK 16 NeprMooB OCHOBHOW YacToThbl (4NnTeNb-
HOCTb » 320 MeA/1A CUCTEM 3M1eKTPOCHabxXeHns 50 umn a267 mennsa cuctemM 31eKTpocHa6xeHus 60 Muy). HacTOTHbIA pas-
HOC crnekTpanbHbIX cocTaBnawwWwmnx («6aszosasa» yvactota fN) gna CW. cooTBeTCTBYHOLWMX TPpebOBAHUAM HaCTOALLEro
cTaHpapTa, paBeH 5 'y. Ans CU, cooTBeTCTBYOWMX TpeboBaHMAM NepBoro nagaHna M3K 61000-4-7 (8]. 4acTOTHbI pas-
HOC CreKTpasibHbIX cOCTaBAAWMX » 3.125M L, — ANA CUCTEM 3/1eKTpOocHa6xeHnsa yactoTo 50 'y u a 3,75y — ansa cuc-
Tem anekTpocHabxeHus 60 Iy,

MeTog rpynnupoBaHus, ycTaHOB/IEHHbI B HACTOSALWEM cTaHgapTe (BblpaxeHue (8)), o6ecneynBaeT TOUHYH OLEHKY
MOIHOW MOLHOCTU CNeKTpasibHbIX cocTaBnaowWwmx. Npu ncnonb3oBaHNM MeToAa rpynnupoBaHUA yunTblBalOT BCe Cnek-
TpanbHble COCTaB/AOLWNE, & HE TO/IbKO CMeKTpasibHble IMHUM Ha YacToTax, KPaTHbIX OCHOBHOU 4acToTe («FapMOHUKN»).
BblpaxeHue (8) OTHOCUTCSH TO/IbKO K CNEKTPasibHbIM JIMHUAM NPU YacTOTHOM pasHoce 5 My MA0NXHO, cnegoBaTenbHoO, 6bITb
MOANMULMPOBAHO NPU NCNOJIb30BAHUN APYINX «6a30BbIX» YacToT. MNpu NpaBUIbHOM MPUMEHEHUN BblpaxeHUa (8) ¢ yye-
TOM ero mogudmkaunm (Npy Heo6XoAMMOCTU) CMEKTP MOLHOCTU TOYHO NPeACTaB/IsieT CPeAHIOK MOLHOCTbL U3MEPSAEMOro
curHana, kak yctaHOB/IEHO aHepreTu4yeckon Teopemoin Penes.

[N ycnosuii, KOTopble He MOTYT 6bITb OTHECEHbI K AeaslbHbIM, HANPUMepP, NPV HaIMYUM HErapMOHUYECKOTOo CUTHa-
na ccoctasnawmnmm Ha yactotax f *k1N(k — uenoe umMcno), npoucxoanT onpegesieHHas noteps NHopmaLm 0 4acToT-
HOM CcOfJepXaHWW CcurHana, HO MOLWHOCTb CurHana 6ypaeT npejcTaBsieHa TO4YHO. [lpy WHTepBane wsmepeHus
ONMTeNbHOCTBLIO 200 MC HaIMUNe MHTEPrapMOHUYECKMX COCTaB/IAOWMX Ha YacToTax, He KpaTHbIX YacToTe 5 L. Hanpumep,
Ha yacToTe 287 Iy, 6yaeT o3HayaTb HanM4yne HerapMOHWYECKOro CUrHana uanm NPUcyTCTBUE KonebaHUn HanpsaxXeHus B
npegenax aHaIn3npyemMoro nHTepsasna namepeHuii. MeTog rpynnmpoBaHnsi, yCTaHOB/IEHHbI B HacTosiLemM cTaHdapTe,
obecneymBaeT TOYHYIO OLEHKY MOLWHOCTU B 6ONbLIKMHCTBE cny4vaesB. PacnpepgeneHve MOWHOCTW B npegenax rpynn,
COOTBETCTBYIOLWMX KOHKPETHLIM CUTHaNaM, 3aBUCUT OT XapaKTEPUCTUK Ha/IOXEHHbIX CUTHaN0B.

B pasgenax C.3 — C.4 npuBegeHbl HECKO/IbKO MPUMEPOB, UNTIOCTPUPYIOLLNX AaHHbIV nogxos. Banaxue konebaHuia
rapMOHUVK HanpsXXeHnsa n Toka paccmoTpeHo B C.3. BAnAHWe nHTeprapmMoHuK paccmoTpeHo B C.4. B npuBeAeHHbIX Nnpume-
pax OCHOBHble COCTaBNAIOLNE HAMPSHKEHNA N TOKa, SAIBMSIOWMECS Ha NpakTuke Npeo6ajalowmMmn, He paccmaTpuBalrTCS.
3T0 No3BONAET AeTaNbHO NpeAcTaBUTb Ha pucyHkax C.1 — C.7 cnekTpasbHble NMNHUM 1 3 hekTbl rPyNnnupoBaHns.

C.3 Koneb6aHunsa rapMoOHUK

Mpumep 1 — ToHNATOW rapMOHUKM BO BpeMeHHG6I 1 cnekTpanbHO o6nacTAX, cpegHekBagpaTunyeckoe
3HaYeHVe KOTOPOro U3MeHAETCH B TeYyeHne AT EeNIbHOCTU MHT epBana nuamepeHnsa ot 3,536 4o 0,707 A. npea-
cTaBneH HapucyHke C.1. Tok uameHsienicsa nocne 21,25 nepnofoB NATON rapmoHukn. PacueTHoOe cpeAHekBaa-
paTuyeckoe 3HaYeHWe TOKa ANA AaHHOro cny4yas paBHO 2,367 A. I3mMepeHHOe 3HayYeHWe NATOW rapmMoOHUKK
(oguHO4YHas cnekTpanbHas NMHUA) paBHO 1,909 A. yTO 6e3 pacCMOTPEHUA APYTUX CNeKT panbHbIX TUHWUI Npn-
BOANT Kowwnbke 19,3 %. PacueT 3HAYEHUS rapMOHMYECKOW NoArpynnbl NPUBOANT B 3TOM Cly4yae K 3HaYeHUIo
ToKa 2,276 A (owmnbka cHuxaeTcsa 0 3,84 %). OgHaKo pacyeT 3HaAYEeHUS FApPMOHUYECKOW rpynnbl N3MepPeHHOM’
NVUHWUN NPUBOANT YXe K 3HauyeHunto 2,332 A, 4TO COOTBEeTCTBYeT He6ONbLWON OcTaToYHOW ownbke 1,47%.
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PucyHok C.1 — Kone6aHusa Toka NATON rapMOHUKN

Mpumep 2 — Hanpsi)XeHUs rapMoOHUK B CUCT EeMax 3/1eKTPOoCHabXeHNss 06bIYHO Bbl3BaHbl FAPMOHUYECKU-
MW COCTaBnALWNMN TOKa, NOTPe6AAEeMOro HeCKONbKMMU HENUHEHbIMY Harpyskamu. Kak npasuno, cyujec-
TBEHHas KoOppenAuus MexXxAy W3MeHeHWAMU Harpysok oTcyTcTByeT. Kpome Toro, Kk cucremam
3N1eKTPOCHaBXeHNA NOAKIIOUYEHbl TaKxke KBaducTalunoHapHble Harpysku. MoaTomy 6bicTpble NOKTYyaLnn
rapMOHUK HanpsXeHUA CO 3HAYNTeNIbHbIMU pasmaxamu iBNAK T CA PeAKUMUN B CUCTeMax 3/1eKTpocHabxXeHns.
HanpsixeHve NATOW rapMOHUKN BO BPEMEHHO6I U cneKkT panbHOW o61acTAX, cpegHekBagpaTUYeckoe 3HaYeHune
KOTOPOro n3aMeHAeTCA B TEYEHNE A/INTENBHOCTN NUHTepBana nsmepeHns ot 13,2250 9, 776 B. npeacTasne-
HOHapucyHke C.2. B fjaHHOM cnlyyae pac4yeTHOe cpeAHekBaApaTuyeckoe 3HaYeHne HanpsxeHus paBsHo 11.37B.a
n3MepeHHoe (0AMHOYHAA cnekT panbHasa NMHua) — 11,24 B. YcTaHOB/IeHHbIi B HacTofAWeM cTaHAapTe anro-
PUTM FpynnupoBaHusa NpMBOAUT K 3HaveHuUto 11,33 B Ans rapMoHMYeckoli nogrpynnel n 11.34 B agnsi rapMoHu-
yeckoi rpynnbel (owmn6km 0,35 % u 0.24 % cOOTBETCTBEHHO). TakMe OWWGKM HaxoAATCHA B npegenax
NOrpewHOCTW, yCTaHOB/IEHHOW ANS CPeACTB NU3MEPEHUNA.

CMIIL Y | b1 WH M L, C V1 um* upamw. ft
>M»1UUANPM L «|1ML|
a0,

PrucyHok C.2 — Kone6aHunsa HanpsixxeHUs NAaT O rapMOHUKN

Npumep 3 — MUKPOBO/SIHOBbIE Ne4Yn B cOCTaBe FapMOHWK NoTpe6nsieMOoro Toka co34alT Takxke
TpeTblo rapMOHUKY. BKkayecTBe NnpumepapaccMoTpeHa MUKPOBO/THOBAsA NeYb C pa30BbIM yNnpaB/ieHUEM CPef-
Hell MOLWHOCT b0 NpM YacToTe noBTopeHNsa 5Ty npabouem yukne 50%. TOK TpeTbeill FAPMOHUKN M COOTBET -
CTBYWLWUNA CNnekTp npeacTaB/eHbl Ha pucyHke C.3. 3HauyeHe ToOKa TpeThbell rapMOHUKN paBHo 1 A. NMonHoe
cpefHeKkBajgpaTuMyeckoe 3HavyeHne Toka paBHOo 0.707 A. CpepgHekBagpaTuyeckoe 3HayeHMe cCnekTpanbHOM
NWHWK 3TOW rapMoHuKM paBHo 0,5 A (owmnbka — 29,3 %). 3HayeHMe rapMOHUYECKON Nnoarpynnbl paBHo 0.673 A
(owmnbkKka — 4.8 %), 3Ha4YEHNE rapMOHNYECKOW rpynnbl paBHo 0,692 A (ownbka — 2 %).
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PucyHok C.3 — Kone6aHusa Toka TpeTbeil FApPMOHUKN MUKPOBOTHOBOW Neyn

C.4 NHTeprapmMoOHUKKN

Mpumep 1 — Kcucremam 3/1eKTpPOCHAGKEHUss MOTYT 6blThb NOAKMOYEHbI YCTpPoOcTBa Nnepegayn/npue-
Ma curHanos. C TeM. YT06bl UCKNOUYNT b HapylweHUs pa6oThbl NPU BO34eACTBNN rapMOHUK Ce TEeBOro Hanps-
XEHWSA, yKazaHHble YCTpPOMNCTBA NCMONb3YIOT YacTOThbl, KAK MPaBuI0, PacnosioXeHHble Mexay YacToTamu
ABYX FapMOHWK, T.€. MHTeprapMoHMyeckne 4yacToTbl. ECim yacToTakpaTHa «6a3oBoii» yacToTe fNucurnan
MMeeT NOCTOSHHbIV YpoBeHb B Npejenax UHTepBasa U3MepeHUs, TO B CNeKTpe NoABAsAeTCA ofHa [OMNOMHN-
TenbHas NNHUA Ha AaHHOl YacToTe U B AOMNOSHUTE/NIbHOM FPpynnMpoBaHnnM HeT Heo6xogumocTwu. Ho ansa
TOro, YTo6bl NepefaThb MHPOPMALUIO, CUTHAN MOAYNNPYOT. BAnsHne moaynsaumm NnpuBoaUT K MNOSIB/IEHUIO
cneKTpanbHbIX TMHWIA, LEH T PUPOBaAHHbLIX OTHOCUTENIbHO YacTOT CUrHanusauuun. FpynnmpoBaHue HTeprap-
MOHUK BCOOTBETCTBUNC TPebGOBaHUAMYN NPUIOXEHNA A NPUBOANT KCHVXEHNIO OWKNGOK, KaK M Npu rpynnmupo-
BaHWM cCOCTaBNALWNX, NOKa3aHHbIX Ha pucyHke C.3.

Bo MHOTUX cy4yasax UCNonb3yl T 4acTOTbl CUTHANU3aunm, He kKpaTHble YacToTe fH. Mpumep HenpepbIB-
HOro nepefaBaemMoro curHasna 23 BHavacToTe 178 'Yy, HA/TOXXEHHOrO HAa TPeThi0 N NATYI rapMOHUKN, UMEID-
uime cpegHekBagpaTunuyeckmne 3HavyeHns 11.5 B. npeacTaBneH Ha pucyHke C.4. luckpeTHoe npeobpa3oBaHue
dypbe, He o6ecneynBalolllee onpeaesieHne CNeKTPasbHON TMHUM Ha YacToTe 178 Iy (ABNeHNe «<NOTepu» CUT-
Hana). pacnpejensieT 3HepPruto CUrHana Ha YacToTe 178 6/1M3nexal,mMm cnekTpanbHbIM TMHUAM. B faHHOM
cnyvyae MHTeprapmMoHuyeckasa rpynna nopsgka 3.5 (cm. npunoxeHue A) cogepxunT 66nbly0 YacThb pacnpeje-
NeHHOW 3aHeprun. 3HayeHne rpynnbl paBHo 22.51 B (owmnbka — Tonbko 2,15 %).

PucyHok C.4 — MNepepaBaeMblii CUTHAN HA YacToOTe 178y, COBMECTHO C TpPeThbel MNSTON rapMoHUKamMn
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MpumeyvyaHunsa

1 Pe3ynbTaToOM iNOTEPU» CUTHANa Ha YacToOTe, He KpaTHOWN A6a30B0Oi» YacTOTe, AB/IAETCA HaNoXe-
HUe AONONIHUT eNlbHbIX BEKTOPOB Ha BEKTOPbl NepBOHaYaslbHbIX FAPMOHUK (CM. pucyHOK C.7). ¥Yrnbl oasoBoro
cABura Mmexay AONO/IHNT e/IbHbIM M NMepBOHaYaslbHbIM BEKTOPOM OAHO M TOW Xe 4yacTOoThbl yBe/M4ynBaro TCs
(MM yMeHbLW Al TCA) HANOCTOAHHOE 3HaYeHMe Npu Nepexoe oT OAHONoO UHTepBana usmMepeHns (MamepuTenb-
HOTrO OKHa) K ApyromMmy. B 3aBucuMoCTM OT yrna pa3oBoro cAsura pe3yibTHUPYHOLWMNIA BEKTOP MOXeT uUsMe-
HATbLCSA OT CYyMMbl [0 Pa3HOCTMU 3TUX BEKTOPOB. B HacToAWeEM npuMepe nepBoHayanbHblli BEKTOP paBeH
11.5B n gononHMTeNbHble BEKTOpPbI paBHbl 1.2 B Ha yacToTe 150Ny n 0.4 B — Ha yacToTe 250 Iy (cm. pucy-
HOK C.4). PesynbTupyrouwne BeKTopbl namMeHsawoTca oT 10.3 go 12.7 B Ha vacToTe 150 Ny v oT 11,1 pgo
11.9B — HayacTOTe 250 Ny. CpegHekBagpaTuyeckoe 3HavYeHe pe3y/ib TUPYIOLLEr0 BeKTOpa, onpejesieHHoe
Ha MHOTUX NocregoBaTeNbHbIX UHTepBanax n3MepeHns, npeacTasnseT coboii sobujee» cpegHekBagpaTn-
yeckoe 3Ha4YeHue NepBoHaYa IbHOrO U AONONHUTENbHbIX BEKTOPOB. BHacTosAwem npumepe 310 11.56 B Ha vac-
ToTe 150y 1 11.51 B — Ha yacTOTe 250 Y. Mpouyenypa crnaxnsaHna, npuMeHsaemas nocse rpynnmpoBaHus,
3HAYNTEeNbHO YMeHbLIae T BO3MOXHble OTK/IOHEHUSA nob6ecneymBaeT NoslydyeHUe cpeHNX 3Ha4YeHN, 61M3KNX K
obwemy cpeaHekBaApaTNHECKOMY 3HAYEHUIO.

2 EcnnypoBeHb cUrHanoBs, NepejaBaeMblX B CUCT eEME 3/IeKT pOoCcHabXeHNsA, MeHbL e, YeM B Hac T OALLEM
npumMmepe, BAUSAHNE yKa3aHHbIX Bbile 3 (PeKT OB COOTBETCTBEHHO YMeHblUaeTCH.

Mpumep 2 — B cncTemax 3aNNleKTPOCHaBXEHNA MOTYT MMeThb MeCTO UHTeprapMoHu4Yeckme cocTaBsio-
LMe ToKa M HanpshkeHUsi, He CBsi3aHHble C Nepejayeil CUrHanoB, CNy4vyaiHo BO3HMKAOLWME HA YacTOoTax Mexay
ABYMSA cOCefHUMU rapmoHukamun. Hanpumep, Ha pucyHke C.5 nokaszaHa MHTeprapmoHuka 9.8 B Ha yacTOoTe
287 'y COBMECTHO C NATOW rapmoHunkoit 13,2 B n wecToli rapmoHukoii 10 B. B npuBefeHHOM cnekTpe BUAeH
aphekT snoTepu» curHana. MMIHTeprapmoHunyeckas rpynna nopsgka 5 (cm. 3.4) umeeT 3HauyeHue 9.534 B
(owwnbka — 2.7 %).
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PrncyHok C.5 — UHTeprapMoHunka Ha 4acToTe 287 'y, COBMECTHO CNATOI 1 WWecT Ol rapMOHUKamMmn

Mpumep 3 — 3neKkTpoABUraTeNb C U3MEHSALWNMCA MOMEHTOM, Hanpumep, NPUBOASALWNIA B AeiicTBUe
NOPLWHEBOW HACOC, NHXEKTUPYeT B CUCTEMY 3/1eKTPOCHAGXEHNA NATYIO FrapMOHUKY HanpsiXeHus, cpegHee
3HauyeHue KOTOpoii paBHO 10 B. MOAyIMPOBaHHYO CUHYCOMAANbHBIM CUTHANOM YacToToli 5 My npu koad duruyn-
eHTe moaynauun 20 % (cm. pucyHok C.6).

O6uee cpegHekBagpaTHeckoe 3Ha4yeHne PYHKLNUM BPEMeEHU, oL eHnBaeMoe nNpn nHTepsase 0.2 c. paBHO
10,1 B. CNeKTp COAEPXUT NNUHNIO AHecyLW eii» YyacToThbl 250y 1 aBe 60KOBbLIX/IMHMN NO 1 B Ha yacToTax 245u
2551 (cM. pucyHok C.6¢). OwmnbKa npn y4ye TeOAUHOYHOW cnekT panbHo nnHmum 250 My, 6yaeT paBHa 0.99 %, npwu
pacyeTerapmMoHu4yeckoli noarpynnbl owmnbka orcy TcTByeT.

B 3TOI Xe cucTeme 3/IeKTpPOCHaBXeHNA MOXeT NpUcyTCcCTBOBaTb curHan 9.8 B Ha yacToTe 287 Iy
(cm. pucyHok C.6B). W3-3a Heuenoro uucna nepvofoB A[aHHOTO cUrHana B M3MepuUTeNbHOM OkHe 200 mc
(57,4 nepnopa) Bo3HukaeT achdhekT anoTepu» curHana. CpegHeksagpaTmyeckoe 3Ha4eHNne UHT eprapMoHmnyec-
KOl rpynnbl paBHo 9.538 B. owmnbka — 2,7%.
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dnoKTynpylolLaa rapMoHuKa n nepegaBaeMblili CUTHaN CKNaAblBald TCA B CUCTEME 3/1eKT POCHa6XeHUsA
(cm. pucyHok C.6e). Uss 06w ee cpeaHekBagpaTnyeckoe 3Ha4YeHne paBHo 14,07 B. BO3MOXHbI pa3/iniHble BapuaH-
Thbl FPYNNUPOBAHNA PE3YNbTUPYOLWMNX CMEeKTPanbHbiX COCTaBNAoWNX (pucyHok C.61). Tak kak cnekTp cBujge-
TeNnbCTBYeT O HaM4YMnM rapMoHunkn 250 My u curHana B611M3m yacToThbl 285 TM. BO3MOXHO NPUMEHEHNE ABYX
npoueayp rpynnupoeaHuns (kaxasa cnekTpanbHas NMNHUA O/MKHA YYN T bIBaT bCA T O/LKO O4UH pas). Npn aTom
onpeaenaw TCcA:

- MHTeprapMoHunyeckas rpynna sHadeHvem 9,36 B (owunb6ka 4,5 % oTHOCMTeNbHO 9,8 B) M eguHCTBEHHaA
rapmMmoHuyeckas NMHUsa 3HadyeHnem 10,16 B (owmnbka 1,6 % oTHOCUTENbHO 10B), yTOo NnpuBOANT KobLLeMYy cpef-
HekBaApaTMNYeCKOMY 3HaveHuto 13,81 B (owmnbka 1.8 % oTHOCMTenbHO 14,07 B);

- MHTeprapmoHuyeckas nogrpynna sHadyeHvem 9,34 B (owmn6kKka 4,7% oTHOCUTeNbHO 9.8 B) urapmoHuyec-
Kas nogrpynna3sHadyeHmnem 10,23B(owmnbkKa 1,29% oTHOCUTeENbHO 10B), yTOfaeT obuiee cpegHekBagpaTunyec-
Koe 3HauyeHue 13.85B (owunbka 1.5% oTHOCMTeNnbHO 14.07 B).

BTopas npoueaypa rpynnmposaHus B 60/1blIER CTeneHn cooTBeTCTBYeT «(usnke» npouecca. Boibop
npoueaypbl rpynnMpoBaHna BO3MOXEH Mocse HabnAeHWa cnekTpa Npu HEeCKO/IbKUX MocnefoBaTesbHbIX
VHTepBanax usmepeHus.

BoKoBble CNeKT pasibHble INHWN OKOIO NAT O rapMOHUKN B Hanbonbliell cCTeneHn NoAseprat TCsa BAUA-
HUO adhdhpekTa*noTepu» curHana. Ana dAOKTyupyoLweil NS TON rapMOHUKN BEKTOPbl COCTaBnaowWwmnx 245 un
255 'y paBHbl MO 3HAYEHMNIO, HO MPOTUBOMOJIOXHO Hanpas/ieHbl. [IPpU HEN3MEHHOM KO3 duuneHTe Mmoaynaunumn
ONVHbI BEKTOPOB OCT Al TCHA NOCTOAHHBIMU, HO UX YT/ibl U3MEHSAIO T CA NpU Nepexoje oT OAHOrO MHTepBana
N3MepeHnsa K ApyromMy, Tak Kak yacToTa MoAYyNALuUnN He KpaTHa «6a30BON» yacToTe. BekTopbl, CBA3aHHbIE C
WHTEeprapmMoHunKoli 287l L. Takxe oCTal TCANPUOGANKEHHO NOCTOAHHBIMMW, HO UX YT /bl U3MEHSA TCHA OT OAHO-
ro nHTepBana n3MepeHnsa K Apyromy./Jse cnekTpasbHbIX COCTaBAALWMNX C HacTOTamun Ha 5y, Bblle N HUXe
4acTOTbl NATON rapMOHUKN NpeACcTaB/ieHbl Ha pUCYHKe B.7. XapakTepucT KM BeKTOPOB, NpeACcTaB/IeHHbIX
Ha pucyHke B.7. cOoTBeTCTBYIOT UHTEPBaNy M3MepeHns B COOTBETCTBUMN C PUCYHKOM B.6. lnnHa BekTOpa
HayvyacTOTe 245y yBennyeHa, aHavyacToTe 255Ny ymeHblIeHa BCeACTBME BO34EeNCTBUSA BEKTOPOB MOAYNA-
uuun. B cnegylowem MHTepBase M3MePeHUs yriibl BEKTOPOB, CBA3aHHbIX C UHTeprapmMmoHukoli 287 'y, 6yayT
APYrumun u, cnefoBaTeslbHO, BeIM4NHA 06beAVNHEHHOT0 BeKTopa 6yeT U3MEHATbCA.
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PucyHok C.7 — BeKTOpbl CNeKTpa/ibHbIX COCTAaBNAWMX HAa YyacToTax 245 n255Ty,

MpunoxeHune D
(cnpaBo4YHOeE)

CBefileHns 0 COOTBETCTBUMN CCbITOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HaLWOHAIbHLIM CTaHAapTam
Poccuiickoii ®epepalnn, MCNONb30BAHHbLIM B HACTOSALWEM CTaHAapTe B KAYECTBE HOPMAaTUBHbIX
CCbINIOK

Ta6nunuya D1

0O603Ha4YeHVe CCbII0YHOK

U O603HaueHVe 1 HaMMeHOBaHKE CCbUIOYHOTO MeXyHapOoHOro cTaHAapTa W ycrioBHoe
HaLMOHa/IbHOTO CTaHJapTa Poccuiickoi

0603HayeHVe CTeNeHn ero COOTBETCTBUS CCbI104HOMY HaUuMOHaU/TbHOMY CTaHAapTy

depepaumun
FOCT P 51317.3.2— 2006 M3K  61000-3-2:2005 «3niekTpoMarHuTHas coBmecTumocTb  (OMC).
(M3K 61000-3-2:2005) YacTb 3. Hopmbl. Pasgen 2. HOpMbl 3MUCCUM FAPMOHUYECKMX COCTaBSIIOLLNX
Toka (060pypoBaHMe ¢ NnoTpebasseMbiM Tokom £ 16 A BoaHol cpaze» (MOD)
FOCT P 51317.3.12—2006 M3K 61000-3-12:2004 «3nekTpomMarHutHas coBMecTUmMocTb (OMC).
(M3K 61000-3-5:2004) YacTb 3-12. HopMmbl. HOpMbI rapMOHUYECKNX COCTAaBAAILMX TOKA, CO3/aBae-
MbIX 060pyA0BaHNeM, NOAKIHOUEHHbIM K 06LWECTBEHHbIM HU3KOBOJIbTHLIM CUC-
TemaM. ¢ noTpebnsiemMbiM TOKOM >16Aun S75 A B ogHoii chaze» (MOD)
FOCT P 51317.4.30—2008 M3K 61000-4-30:2008 «3nekTpomarHutHaa coBmecTumocTb (OMC).
(M3K 61000-4-30:2008) YacTb 4-30. TexHWKa UCMbITaHUA U n3MepeHnii. MeToAbl N3MepeHunii kayecTBa
3n1eKTpruyeckon aHeprum» (MOD)
FOCT P 51318.16.1.1—2007 CUCIMP 16-1-1:2006 «Tpe6oBaHusA K annapatype A58 M3MepeHus napa-
(CCnpP 16-1-1.2006) MeTPOB MHAYCTPUASIbHbIX PaANONOMEX U MTOMEX0YCTORYNBOCTU U METOABI U3Me-
peHwuii. HacTb 1-1. Annapartypa 415 U3MepeHnss napaMmeTpoB MHAYCTPUa/IbHbIX
pagmonomex u NnoMexoyctoiiumBocTu. MiameputenbHas annapatypa» (MOD)
FOCT P 51318.16.1.2—2007 CWCMNP 16-1-2:2006 «Tpe6oBaHMa K annapaTtype ANS U3MEPEHUs paguo-
(CUCNP 16-1-2.2006) NOMEX N MOMEXOYCTONUYMBOCTM U METOAbLI U3MepeHnii. YacTb 1-2. Annapatypa

ON51 MU3MepeHusi paguonomMex M nomexoyctoiiumBocTu. BecnomoratenbHoe 06-
opygoBaHne — KOHAYKTUBHble pagunonomexu» (MOD)
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OkoHyaHune Tabnuuybl D. 1

0O603HaYeHVe CCbUI0YHOTO
HauMoHaIbHOro cTaHaapTa Poccuiickoli

depgepaummn

FOCT 13109—97

rOCT 30372—95
(TOCT P 50397—92)

[OCT P 51317.4.7—2008

O603HaueHVie 1 HaMEHOBaHVIE CCbIIOYHOTO MEX/YyHapOAHOro CTaH4apTa 1 YC/IOBHOE
0603HAYeHVE CTEMeHV ero COOTBETCTBUSI CCbIIOYHOMY HaLMOHa/IbHOMY CTaHAapTy

M3K 60050-161:1990 «MexAyHapoAHblli 3N1eKTPOTEXHUYECKU cnoBapb.
naBa 161. 3nekTpomarHutHass coBMmectumocTb» (NEQ)

B HacTosilem cTaHgapTe MCMNo/b30BaHbl CNeaytoL e yc/ioBHble 0603Ha4YeHUs CTENEHN COOTBETCTBUSI CTaHAapPTOB:
- MOD — moamduvunpoBaHHble CTaHA4apThl;
- NEQ — HeskBMBaJIeHTHble CTaHAAPThbI.

|1] M3K 60050-161:1990
(IEC 60050-161.1990)

(2] M3K 61000-2-2:2002

(IEC 61000-2-2:2002)

(3) P 50-714—92
(M3K 1000-2-2)

(4) M3K/TO 61000-3-6:2008

(IEC/TR 61000-3-6:2008)
(5) M3K61000-3-2.2005
(IEC 61000-3-2:2005)

(6J M3K61000-3-12:2004

(IEC 61000-3-12:2004)

(7) M3K 61010-1:2001
(IEC 61010-1:2001)

(8] M3K 61000-4-7:1991

(IEC 61000-4-7:1991)

Bubnuorpadus
MexXAyHapoAaHblli  3NeKTPOTEXHMYECKNA cnosapb. [naBa 161. JneKTpomMarHuMTHas
COBMECTMMOCTb
(International Electrotechnical Vocabulary (IEV)— Chapter 161: Electromagnetic

compatibility)

OnekTpomarHmTHas coBMmecTumocTb (3MC). HacTb 2-2. 3neKTpoMarHuTHas o6cTaHOBKa.
YPOBHW 3/1€KTPOMArHUTHOW COBMECTUMOCTHU A1 HU3KOYACTOTHbIX KOHAYKTUBHbIX MOMeX 1
CUTHaI0B B 06LECTBEHHbIX HU3KOBO/IbTHLIX CUCTEMAaX 3/1IEKTPOCHAaBXEeHUsA
(Electromagnetic compatibility (EM C)— Pari 2-2: Environment — Compatibility levels for
low-frequency conducted disturbances and signalling in public low voltage power supply
systems)

COBMECTUMOCTb TEXHUYECKNX CPEACTB 3/IeKTPOMarHuTHasA. dnekTpomarHmtHas o6¢cTaHoB-
Ka. YPOBHWN 3/1eKTPOMArHMTHO COBMECTMMOCTU B HU3KOBO/IbTHbIX CUCTEMAX 3/1eKTPOCHAa6-
XeHUs o6l ero Ha3Ha4YeHUss B YaCTW HU3KOYACTOTHbIX KOHAYKTUBHbIX MOMEX W CUTHaNOB,
nepegaBaembiX N0 CUIOBbIM JIMHUAM

OneKTpoMarHMTHas coBmectumocTtb (AMC). Yacte 3. Hopmbl. Pasgen 6. OueHka HOpwm
3/1eKTPOMAarHMTHOW aMUCCUN ANA YCTAHOBOK, ABMAIOWMNXCA NCKaXalowWnmm Harpyskamm B
cucTeMax 3N1eKTpocHa6XeHNa cpefiHero, BbICOKOrO U KpaiiHe BbICOKOTO HanpsiXeHuns
(Electromagnetic compatibility (EMC) — Part 3-6. Limits — Assessment of emission limits
for the connection of distorting installations to MV. HV and EHV power systems)
3nekTpoMarHMTHas coMmecTumocTb (3MC). YacTb 3-2. Hopmbl. HOpMbI amMuccum rapmo-
HUYECKMX COCTaBSALWMNX TOKa (NOTpe6nsemblii TOK 06opyaoBaHus * 16 A BogHoM chase
(Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current s 16 A per phase)]

3nekTpoMarHMTHas coBmectTumocTb (3MC). YacTb 3-12. HopMbl. HOpMbI rapMOHUYECKNX
CcOCTaB/IAOWMNX TOKa, co3faBaeMblx 060pyAoBaHNeM, NOAKMIOYEHHBIM K O6LECTBEHHbIM
HU3KOBOJ/IbTHbIM CMCTEMAaM, C NOTpe6isemMbiM TOKOM > 16 An <75 A aogHoli chase
(Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic currents
produced by equipment connected to public low — voltage systems with inputcurrent >16 A
and <75 A perphase)

Tpe6oBaHMA 6€30NaCHOCTUN 3NEKTPUUHECKOTro 060PpYA0BaHNA AN U3MEPEHUSA, KOHTPONA U
nabopaTtopHoro npumeHeHuns. YHacte 1. O6wune TpeboBaHus

(Safety requirements for electrical equipment for measurement control and laboratory
use — Part1: General requirement)

JnekTpoMarHMTHas comectumocTb (3MC). YacTb 4. MeToAbl UCNbITAHUA N U3MEPEHUNA.
Paspgen 7. O6uee pykoBOoACTBO MO M3MEPEHUIO TAPMOHUK U UHTEPrapMOHUK ANSi CUCTeM
3/1eKTpPOCHaBXeHNs N NOAKIYAEMOro 060pyAoBaHNA

[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)

33



FOCT P 51317.4.7—2008

YAK 621.396/.397.001.4:006.354 OKC 33.100 202

KntoyeBble cnosa: 3fieKTpoOMarHMTHass COBMECTUMOCTb: CUCTEMbI SHEKTpOCHaﬁ)KEHVIH; TexXHu4yeckmne cpen-
CTBa. nogknw4vyaemble K cuctemMam SﬂeKTpOCHa6)KeHVIF|; FTAPMOHUKN N UUTEPrapMOHUKN HanpaXeHnAa U TOKa,
MeToAbl U3BMEPEHUA; TpeﬁOBaHMH KcpeacrtesamMm nsmMmepeHus

Pegaktop B.H. KonbicoB
TexHuueckuit pegaktop B.H. lNpycakosa
Koppektop [1.B PsibumuueBa
KomnbioTepHas sepctka A H. 3onoTapesoii

CpaHo B Ha6op 03.06.2009. MNoanucaHo B neyaTh 06.10.2009. ®opmart 60 * 84 Bymara oceTHas. FapHutypa Apuan.

MevyaTb ohceTHasn. Yen. ney. n. 4.65. Yu.-usg. n. 4.10 Tupax 157 au. 3ak. 685.

Oryn «CTAHOAPTUMNO®OPM», 123995 MockBa. FpaHaTHbIi nep., 4
Www.gostmio.ru T'0@ gostinfo.ru
Ha6paHo Bo ®TyYMn kCTAHOAPTUN®OPM» Ha M3BM.
OTnevaTaHo a hunnane ®ryrn kCTAHAAPTUNO®OPM» — Tun. «MockoBCckuit neyaTtHunk», 105062 Mocksa. /lianuu nep .6.


https://meganorm.ru/mega_doc/dop_norm_update_01032025/gost_ISO_29841-2024_mezhgosudarstvennyy_standart_zhiry_i_megainfo/0/gost_ISO_29841-2024_mezhgosudarstvennyy_standart_zhiry_i.html
https://meganorm.ru/mega_doc/fire/postanovlenie/48/postanovlenie_pervogo_kassatsionnogo_suda_obshchey_831.html

