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Llenn, ocHoBHble MPUHUMMBI MU OCHOBHOM MOPAAOK NpoBeAeHUs PaboT MO MEXKrocyLapCcTBEHHOM
CTaHAapTM3aummn yctaHosaeHbl TOCT 1.0-92 "MexrocyaapCTBeHHan cucTema CTaHAapTM3aunn. OCHOBHbIe
nonoxeuma" un TOCT 1.2-2009 "MeKrocygapcTBeHHas cuctema cTaHgaptusaumu. CraHaapThbl
MEKIrocyAapCTBEHHbIE, NPaBUIa U PEeKOMEHAALMM NO MEXKroCyAapCTBEHHON cTaHAapTu3aumu. Mpasuna
pa3paboTKu, NPUHATUA, TPUMEHEHUS, 0BHOBNEHWA U OTMEHbI"

CBeaeHus o cTaHaapTe

1 NOArOTOBJ/IEH 3aKpbiTbiM akUMOHEpPHbIM obliecTBom "HayuyHo-ncnbiTaTenbHbin LeHTp "CAMTIC"
N TeXHUYECKMM KOMUTETOM No cTaHgapTtmsaumm TK 30 "Dn1eKTpomarHMTHaA COBMECTUMOCTb TEXHUYECKUX
cpeacts”

2 BHECEH deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryanposaHuio n metpoaornmn (PocctaHaapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAAPTU3aUUM, METPOJIOTMU U cepTuduKaumnm
(npoTtokon ot 25 mapTa 2013 r. N 55-M)

3a NpUHATME CTaHAAPTa NPOroa0CoBa/INn:

KpaTKkoe HanmeHoBaHue
cTpaHbl no MK (MCO 3166)
004-97

Kog ctpaHbl no MK CoKpalleHHoe HaMMeHOBaHMe HaLuWMOHaAbHOro
(NCO 3166) 004-97 opraHa no ctaHgapTusauum

benapycb BY locctaHaapT Pecnybaunkun benapyco




Knprusna KG Kbiprbi3ctaHgapTt

Monpgosa MD Monposa-CtaHgapT
Poccun RU PocctaHgapTt
Y36eKncrtaH Uz Y3cTaHgapT

4 Mpukasom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PEry/IMpoBaHUIO U METPOIOrMK OT 22 utona
2013 r. N 429-cTt mexrocygapctBeHHbI ctaHgapt FTOCT 30804.4.7-2013 (IEC 61000-4-7:2009) BBeaeH B
OencTBMe B KayecTBe HaunoHanbHoro ctaHgapTta Poccuiickolt Pepepaumm c 1 aHBaps 2014 r.

5 Hactoswuii ctaHAapT MoanuduunMpoBaH No OTHOLLEHUIO K MeXKaAyHapogHomy ctaHaapTy |[EC 61000-
4-7:2009 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" (3nekTpomarHutTHas coemectumocTtb (IMC). YacTb 4-7. MeToAb! UCNbITaHWIA
N namepeHunit. Obuiee pPyKoBOACTBO MO M3MEPEHUAM FAPMOHUK U MHTEPrapMOHWK U U3MEPUTENbHbLIM
npubopam ANA CUCTEM /1EKTPOCHABKeHMA N NOAKAKYaEeMOro K HUM obopyaosaHus).

MexayHapogHbiii ctaHaapT IEC 61000-4-7:2009 pa3spabotaH MNoakomuteTtom 77A "HU3KOYACTOTHbIE
3/IeKTpOMarHuTHbole aABaeHusa" TexHuuyeckoro Komuteta 77 M3K "IneKTpomarHMTHas COBMECTMMOCTb'.
CraHgapTt |IEC 61000-4-7:2009 3ameHsieT coboli BTOpoe u3gaHue craHgapta |EC 61000-4-7:2002 u
N3meHeHue 1 ctaHgapTa IEC 61000-4-7:2002, onybankosaHHoe B 2008 r., 1 aBaseTca YacTbio 4-7 cepum
ctaHgapTos |IEC 61000.

MepeBos, c aHIINNCKOro A3blKa (en).

HavmeHoBaHMe HaCTOALLEro CTaHAAPTa U3MEHEHO OTHOCUTE/IbHO HaMMEHOBaHUA MeXAyHapoaHOro
CTaHZapTa ans npusegeHua B cootsetctame ¢ FOCT 1.5-2001 (noapasgen 3.6).

CCbIIKM Ha MmeXXAyHapoaHble CTaHAAPTbl, KOTOPblE MPUHATbI B KayecTBe MENKrocyAapCTBEHHbIX
CTaHAapToOB, 3ameHeHbl B pasgene "HopmaTuBHble CCbIIKM" UM TeKCTe CTaHZapTa CCblIKAMM Ha
COOTBETCTBYIOLUME MEKIOCYAaPCTBEHHbIE CTaHAAPTbI.

JononHutenbHble ¢pasbl U CNOBa, BHECEHHble B TEKCT CTaHZapTa AAA YTOUYHeHus obnactu
pacnpocCTpaHeHus M 06beKTa CTaHA4APTU3ALNK, BblAENEHbI MONYKUPHBIM KYPCUBOM.

CBefeHMss O COOTBETCTBUM MEXKIOCYAapPCTBEHHbIX CTAHAAPTOB CCbINOYHBIM  MeEXAYHapPOAHbIM
CTaHZapTaM NpuBeaeHbl B AONOJHUTEIbHOM NpuaoxKeHun JA.

CTeneHb cooTBETCTBUA - MoaguduumposaHHasa (MOD).

CraHpgapT pa3paboTaH Ha ocHoBe nNpumeHeHua FOCT P 51317.4.7-2008 (M3K 61000-4-7:2002)

6 BBEAEH BMEPBbIE

MHbopmaums 06 M3MEeHeHMAX K HacToswemy CTaHAapTy nyb/MKyeTcs B eXKerogHom
MHPOPMALMOHHOM YKasaTesne "HauumoHanbHble cTaHAAPTbI", @ TEKCT W3MEHEHMA W MNOMNpPaBOK - B
exemecsayHom MHdOpPMaLMOHHOM yKa3aTene "HauMoHanbHble cTaHaapTbl'. B ciyyae nepecmoTpa (3ameHbl)
WM OTMEHbI HAaCcTOALLLEro CTaHAaPTa COOTBETCTBYIOLLEE YBeAOMIeHMe ByaeT onybMKOBAHO B eXXeMeCA4YHOM
nHdopmaunmoHHOM  ykKasaTene "HauuoHanbHble cTaHgapTbl'. CooTBeTcTBylOWaa MHbOpMaUUs,
yBEAOM/IEHME M TEKCTbl Pa3MelLaloTca TaKKe B MHPOPMALMOHHOM cucteme obuiero nosb3oBaHUA - Ha
odumumanbHom canTe denepanbHOro areHTCTBa MO TEXHUYECKOMY PEryIMPOBaHMUI0O U METPOJIOTUM B CETU
UHTepHeT

BeepgeHue K IEC 61000-4-7:2009

CraHpapTbl cepumn IEC 61000 nybaMKytoTCA OTAENbHbIMM YacTAMU B COOTBETCTBUW CO Cleaylollei
CTPYKTYpOW:

-yactb 1. OcHoBbI:

oblee paccmoTpeHme (BBeAeHUE, GyHAAMEHTAIbHbIE NPUHLMNMbI), ONpeaeneHns, TEPMUHONOTUSA;

- 4acTb 2. INEKTPOMArHUTHAA 06CTAHOBKA:

ONMCaHWe 3N1EKTPOMArHUTHOM 06CTaHOBKM, KnaccudUKaLMa SNeKTPOMArHMTHON 06CTaHOBKU, YPOBHM
3N1EeKTPOMArHMTHON COBMECTUMOCTY;

-yvacTtb 3. Hopmbl:

HOPMbl MOMEXO3MUCCUN, HOPMbI MOMEXOYCTOMUYMBOCTM (B CNyYanX, EC/IN OHU He ABAAIOTCA NPeaMETOM



PacCMOTPEHUA TEXHUYECKUMU KOMUTETaMM, pa3pabaTbiBalOLWMMKM CTaHAAPTbI HA NPOAYKLMIO);

-y4acTtb 4. MeToapl UCMbITAHUIA U U3MEPEHUN:

MeToAbl U3MEPEHWNI, METOAbI UCMbITAHUI;

-yacTtb 5. PykoBoAcCTBa MO YCTAaHOBKE M MOMEXOMNOAABNAEHUIO:

PYKOBOACTBA MO YCTAHOBKE, METOAbI M YCTPOMCTBA NOMEXOMNOAABAEHMUS;

-4acTb 6. Obwme cTaHAAPTHI;

-y4acTb 9. PasHoe

Ka)kgas 4acTb nogpasfensetca Ha pasgensl, KoTopble MOryT 6biTb  0ony6/MKOBaHbl  Kak
MeXKAyHapogHble CTaHAAPTbl MO0 KaK TEXHWYECKUE YCNOBMA UAN TEXHUYECKMe oTyeTbl. HeKkoTopble M3
YKa3aHHbIX pasgenoB onybsavkosaHbl. [pyrne 6yayT onyb/aMKOBaHbl C yKasaHMeM HOMepa 4acTu, 3a
KOoTopbIM cneayeT aeduc, a 3aTem BTOPOI HOMep, YKasbiBatoLwmii pasaen (Hanpumep, 61000-6-1).

HactoAawmin meskayHapoAHbli CTaHAAPT MPUMEHSIETCA NMPU U3MEPEHUSAX TAPMOHUYECKUX TOKOB U
HaNPSXXEHUIM B CMCTEMAX I/IEKTPOCHAOKEHMA, a TaKKe rapMOHNYECKNX TOKOB, UHXKEKTUPYEMbIX B CUCTEMbI
3/IEKTPOCHabKeHNA NogKlo4aeMbiM 060pyA0BaHMEM.

HacToAwmin ctaHaapT yCTaHaB/IMBAET TaKKe XapaKTePUCTUKU CPeacTB U3MEPEHUN.

1. O6bnactb NpUMeEHeHMUA

HacToAawmin cTaHgapT pacnpocTpaHseTcAa Ha cpeactsa uamepeHuit (CU), npeaHasHauyeHHble Ans
N3MEPEHUIN CNEKTPANbHbIX COCTABAAIOWMX HAMPAMNEHUA U MOKa B nojaoce 4actoT go 9 Kluy, KoTtopble
Ha/10XeHbl Ha OCHOBHbIE COCTABAAIOWME B CUCTEMAX 3/IEKTPOCHAbKeHuMA YacToTol 50 1 60 Iy,

N3 npaKTMYecknx coobpakeHMit B HACTOAWEM CTaHAApTe YCTAHOBNAEHO pasnMune Mexay
rapMOHUKaMMU U UHTEPrapMOHMKaMM C OAHOW CTOPOHbI, U APYTMMMU CNEKTPasNbHbIMU COCTaBAAIOLMMMU,
PacnonoXKeHHbIMM Bblle 061aCcTU YacTOT rAPMOHUK (NpubansntensbHo 2 KMu) Ao yactoTbl 9 Kly, ¢ apyroun
CTOPOHBbI.

HacToawmin ctaHaapT ycTaHaB/AMBaeT XapaKTtepuctukm CU, npegHasHayeHHbIX Kak A5 U3MepeHui
napameTpoB rAPMOHNYECKMX TOKOB M HaNpsi*KEHU B AeNCTBYHOLLMX CUCTEMAX IIEKTPOCHABKEHUA, TaK U ANA
MCMNbITAHUN OTAENbHbIX 00pa3LoB TexHMyeckux cpeactBs (TC) Ha CcOOTBETCTBME HOPMamM 3MUCCUU
HU3KOYACMOMHbIX KOHOYKMUBHbIX NOMEX, YCTaHOB/IEHHbIM B COOTBETCTBYIOLWMX CTaHAapTax (Hanpumep,
HOPMaM 3MMUCCMU FTaPMOHUYECKUX COCTaBAAOWMX NoTpebasemoro Toka no FOCT 30804.3.2).

CeegeHns o CU, npepHasHayeHHbIX A41A NPUMEHEHMA B NOMOCE YaCTOT, PACMOJIOKEHHON Bbiwwe
06.1acTN YaCTOT rapMOHUK M 80 9 KI'y, NpuBeaeHbl B NpUAOKeHU B.

B HactoAwem CcTaHZapTe YCTaHOBAEHbl XapaKTepucTMku CU, OCHOBAHHbIX Ha MCMOAb30BaHUMU
AVCKpeTHOro npeobpasoBaHua Pypbe.

OnucaHue yHKUMIM 1 cTpyKTypa CUN npMBOASTCS B HACTOALLEM CTaHAAPTE AOCTAaTOYHO NoApPO6HO U
OONXKHbI  BOCMNpomM3BoAMTbCcA uM3rotoBuTenamm CU ¢ MaKcMMaZibHOMW TOYHOCTbIO. ITO 0bbscHAeTcA
HeobxoaumocTblo npumeHaTb CU, obecneumBalowme BOCMNPOM3BOAMMbIE pe3y/bTaTbl, HE3aBUCMMO OT
XapaKTEPUCTUK BXOAHbIX CUTHAJIOB.

CU ponKHbl obecneymnBaTb U3MEPEHME raPMOHUK A0 50-ro nopsaaka.

2. HopmaTuBHbIE CCbINKK

B Hacmosawem cmaHdapme Ucrosnb308aHbI HOPMAMUEBHbIE CCbINKU HA cnedyoujue cmaHoapmol:

FOCT 13109-97 3nekmpuveckaa 3Hepauf. Coemecmumocms mexHU4YecKux cpedcme
anekmpomazHumHasA. Hopmel Kayecmea 3anekmpudeckoli aHepauu 8 cucmemax 3/1eKmpocHabyceHus
obwe20 Ha3Ha4vyeHusA

FOCT 30372-95 <*> Coemecmumocmb mexHUYecKUx cpeocme 371eKmpoma2HUMHasa. TepmuHbl u
onpedeneHus

<*> B Poccuitckoit ®egepaummn gericteyet FOCT P 50397-2011.

rOCT 30804.3.2-2013 (IEC 61000-3-2:2009) Coemecmumocmb mexHUYeCKUx cpedcme
3/1IeKMpPOMaA2HUMHAA. IMUCCUA 2APMOHUYECKUX COCMAesAAaioWUX moKa mexHu4ecKumu cpedcmeamu c
nompebnaemoim mokom He 6onee 16 A (e 00Holi paze). Hopmbl u memoOdsi ucnoimaHulii

FOCT 30804.3.12-2013 (IEC 61000-3-12:2004) Coemecmumocmb mexHUYEeCKUx cpedcme
anekmpomazHUMHadA. Hopmel 2apMoOHUYECKUX cOCMAsAAloWUX MOKd, co30a8aeMbiX mexHuvyecKumu



cpedcmeamu c nompebasemoim mokom bosee 16 A, Ho He 6onee 75 A (e 00HoIi ¢hase), NOOKArOYaeMbIMU
K HU3KOBO/AbMHbLIM CcuCmemam 371eKmpocHabyceHus obuwje2zo HazHaveHusA. Hopmel u memoodsi
ucneimaHuli

FOCT 30804.4.30-2013 (IEC 61000-4-30:2008) 3nekmpuveckaa 3Hepausa. Coemecmumocms
mexHu4Yeckux cpedcme 3neKmpoma2HUmHaa. MemoOdbl u3mepeHuii nokazameneli Kavyecmea
anekmpuyeckoii s3Hepauu

FrOCT 30805.16.1.1-2013 (CISPR 16-1-1:2006) Coemecmumocmb mMmexHU4YecKuUx cpedcme
anekmpomazHumHas. TpebosaHusa K annapamype 0741 U3MepeHUs napamempos UHOYCMPUAAbHbLIX
paduonomex u nomexoycmoliyueocmu u memoOsl usmepeHuli. Yacmeo 1-2. Annapamypa 011 usmepeHus
napamempos uHOycmpuasabHbiX paduonomex u nomexoycmolivueocmu. [lMpubopbl 018 u3mepeHuUs
UHOYyCMpuanbHbix paduonomex

roCT 30805.16.2.1-2013 (CISPR 16-2-1:2005) Coemecmumocmb mexHU4YecKux cpedcme
aneKkmpomazHumHas. TpebosaHua K annapamype 078 u3MepeHUs napamempos UHOYCMPUAsabHbIX
paduonomex u nomexoycmoiiyueocmu u memoOdbl usmeperuli. Yacme 2-1. Memodsl u3smepeHuli
napamempoe UHOYCMpUanabHbIX paduonomex u nomexoycmoiiyueocmu. MamepeHue KOHOYKMUBHbIX
paduonomex

MpumeyaHue - Mpu NONb30BaHMM HACTOAWMM CTaHAAPTOM LenecoobpasHoO MpoBepuTb Aencteue
CCbINIOYHbIX CTAaHAAPTOB B MHPOPMALMOHHOM cucTteme ObOLLErO NONb30BaHMA - Ha opULMANbHOM caliTe
depepanbHOro areHTCTBa MO TEXHUYECKOMY PEryJiMpoBaHUI0 U METpPo/orMmM B ceT MHTepHeT uau no
exXerogHomy WMHPOPMAUMOHHOMY YKasaTento "HauumoHasnbHble cTaHAapTbl", KOTOpbIM onybsavMKoBaH no
COCTOSIHMIO Ha 1 AHBApA TEKyLWero rofa, U no BbiMyCKAaM eXeMecCAYHOro MHPOPMALMOHHOrO yKasaTtens
"HaumoHanbHble cTaHaapTbl" 3a Tekywuit rod. Ecam ccbinoyHbIA CTaHAAPT 3aMeHeH (M3MeHeH), To npwu
NONb30BaHUM HACTOAWMM CTAaHAAPTOM CAeayeT pPYKOBOACTBOBATHCA 3aMEHSOWMM  (M3MEHEHHbIM)
cTaHaapTom. Ecam cCblNOYHbIN CTaHAAPT OTMEHEH H6e3 3aMeHbl, TO MON0XKEHME, B KOTOPOM [aHa CCblKa Ha
Hero, NPMMeHAETCA B YacTW, He 3aTParMBatoLLEN 3Ty CCbIIKY.

3. TepmuHbl, onpeaeneHus, 0603HauyeHusa u MHOEKCHI

B HacToAwem cTaHgapTe NpuMeHeHbl TepMUHbI No FOCT 30372 <*>, a Takxke cieaylolme TeEPMUHDI C
COOTBETCTBYHOLWMMU ONpeaeneHnAMM.

<*> B Poccuitckoit ®egepaummn gericteyet FOCT P 50397-2011.

3.1. OnpeaeneHuns, OTHOCALLMECA K YACTOTHOMY aHaNM3Y CUTHAIOB C NPMMEHEHNeM Npeobpa3oBaHmA
dypbe

B HacToAwem cTaHpapTe MCNONb3yeTcA nNpuBeAeHHasa HuKe dopma paga Pypbe, yunTbiBas
OTHOCUTE/NIbHYIO NMPOCTOTY U3MEPEHUIM 3HaYeHMI yrnoB $a3oBOro cABura nytem onpeaeneHua MOMEHTOB
nepexoza Yepes Hy/b.
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MpumeyaHune - YcTtaHoBNeHUe B NpuBeLeHHOM Bbile onpeaeneHnu Cba3OBbIX yrnos (Pk paBHbIMKN

HYI0 4/1A C/ly4aeB, KOrAa 3HaYeHus by U ax NpeacTaBAAtoT coboM [OCTAaTOMHO Masible BEIMYMHbI, O3HAYaeT
ana nsrotosutenen CU BOSMOKHOCTb UCKNIOUYNUTL TpeboBaHWe U3MepeHUit yrnos $pa3oBOro caBura Manbix
CMTHA/OB, Y4MTbIBAA, YTO Ppa3oBble N3IMEPEHUA NPU CUTHANAX KpaliHe MafbiX aMnanTyg MOTyT NPUBECTU K
60NbLINM OTKNOHEHUSAM Pe3y/bTaToB.

B BbipaxkeHusx (1) - (3):
(, - yrnoBas 4acToTa OCHOBHOW COCTaBAAIOLLEN ((Dl = 27[fH,l ) ;

Ty - AAUTENBHOCTb BPEMEHHOIO MHTEPBaNA U3MepeHUa (LUMPUHA M3MEPUTENBHOTO OKHA. B TeyeHune
WMHTEepBana M3MePEHMA BbINOHAETCA NpeobpasoBaHne Pypbe GyHKUMM BPEMEHY;

Co - MOCTOSAHHAsA COCTaBAAOWAN;

Ck - aMNINTYAa COCTaBAAIOLLEN cneKTpa ¢ YacToTom fek = (k/N)-fu, 1;

Yc, « - cpegHeKBagpaTUYHOE 3HaYEHME COCTABAAIOWEN CNEKTPa Cy;

fr,1 - OCHOBHas YacToTa CUCTEMbI 31EKTPOCHAOKEHUS;

k - nopsaakoBbiA Homep (MOpPAAOK) CNeKTpanbHOM COCTaBAAOLLENA, OTHOCALIMIACA K pa3peLleHnto no
yactote (fc1=1/Tn).

N - 4Mcno nepnoaoB OCHOBHOM YacTOTbl BO BpEMEHHOM UHTEpPBasie U3MEPEHUS;

(P, - yron $pasoBoro caBura CNeKTPasbHOW COCTaBNAOLLLEN C NOPAAKOBLIM HOMEPOM K.

B 60/1bLUMHCTBE Cy4aeB A1a HaxoxaeHus paga Pypbe npumeHaAoT LMdpoBbie METOAbI, T.€. aNTOPUTM
AUCKpeTHoro npeobpasosaHua Oypbe (DFT) unum ero BapmaHT - 6bicTpoe npeobpasosaHue Pypbe (FFT). Ans
3TOr0 aHaNM3MpPyeMblil aHaNoroBbIA CUTHAN MoAAlT Ha BXOoA aHanoroso-uudposoro npeobpasosartens.
MonyyeHHble oTcYeTbl 3aNOMUHatoT. Kaxkaas rpynna 3 M oTc4eToB COOTBETCTBYET BPEMEHHOMY UHTEPBANY
N3MepeHUs, B KOTOPOM OCYLLECTBASETCA AUCKPeTHOe NpeobpasoBaHme Pypbe.

B cooTBeTCTBMM C NPUHLMNAMM PA3NONKeHUA OYHKUMM BpemeHu B pag dypbe AAUTENBHOCTb
BPEMEHHOrO MHTEpBana M3MepeHusa Ty onpegenseT paspeweHue no yvactote fci = 1/Ty (4acToTHOE
pasgeneHne CneKkTpasbHbIX COCTaBAAOWMX) NpM aHanuse. CnenoBaTesibHO, ANUTENbHOCTb BPEMEHHOTO
WHTepBana namepeHus Ty A0NKHa ObITb paBHa NPOU3BEAEHMUIO AUTENBHOCTM NEPUOAA OCHOBHOM YacTOTbI



HanpaXeHWsa B CUCTEME 3NIEKTPOCHAbKeHUs Ha uenoe uncno N, 1.e. Ty = NT;. YacToTa OTCUETOB B 3TOM C/lyyae
[OMKHA 6bITb fi = M/(NT1), rae M - uncno oTcyeToB B Npegenax AAUTeNbHOCTM BPEMEHHOTO WHTEPBana
namepeHua Ty.

Mepen BbINOJHEHMEM AMCKPETHOrO npeobpa3oBaHus dPypbe OTCYeTbl, COOTBETCTBYOLME
ONUTENbHOCTU BPEMEHHOFO MHTEpBasa M3MEpeHWa, B psAfe C/y4aeB B3BELUMBAOT, YMHOXAA WX Ha
CUMMETPUYHYIO PYHKUMIO (PYHKUMIO M3MepUTENbHOTO OKHa). OgHAKo AaA NepUOANYECKUX CUTHANOB M
CUHXPOHMU3MPOBAHHbIX OTCYETOB MNPEANOYTUTENbBHO WCMNO/b30BaTb MNPAMOYFO/IbHYIO B3BELUMBALOLLYIO
bYHKLUMIO U3MEPUTENBHOTO OKHA, SKBUBANIEHTHYIO YMHOMXKEHUIO KaXKA0ro oTcyeTa Ha eauHuLYy.

MpoLeccop, ocyWwecTBAAWNN ANCKPETHOEe NpeobpasoBaHue Pypbe, onpenenseT opTOroHasbHble
Ko3addmnumeHTbl Dypbe ak 1 by COCTaBAAIOLLMX CNeKTPpa Ha YacTtoTax fck = k/Ty, k=0,1, 2 ... M-1. OaHaKo nuuwb
3HaYeHUs k, He npeBbIWAlOWME MOMOBUHY MAKCMMANbHOIO 3HAYeHWs, ABASAIOTCS MOJIE3HbIMK, Apyras
Nno/sioBMHa ABAAETCA WX AybanKatamu. Mpu yCAoBUMM CUHXPOHM3ALMKM FapMOHMYECKas COCTaBAAOLLAA
nopagKa h (nopsaok onpeaensierTcd OTHOCUTENIbHO OCHOBHOM YacToThbl fy, 1) BO3HWKaeT B Npeobpa3oBaHum
dypbe Kak cnekTpasibHaa cocTaBasAowWan nopagkKa k, rae k = hi.

BoicTpoe npeobpasoBaHMe Pypbe npeacTaBaseTr cobol chneumanbHblii anropuTM COKpaLLEeHUs
BPEMEHMU BbluMCNEHUI. A ero npumeHeHns HeobxogmMmo, YTobbl YMcao otcyeToB M 6bl10 paBHO Lenok
ctenenun 2, T.e. M =2’ roe, Hanpumep i > 10.

Mpu HeobxoaumocTn cmmeon Y, o603HavaloWmMin cpegHeKBaapaTUYeckoe 3Ha4YeHne cocTaBastowen
CMEKTPa Cx, 3aMEHAIOT CUMBOJIOM | g5 TOKA U cumBosiom U ana HanpsaxeHusa. MHaekc C npegHasHaveH ans
OTHECEHMA NePeMEHHbIX K CMEKTPasIbHbIM COCTABAAOLLMM.

MpumeyaHue - CneayeT yunTbIBaTb, YTO NPUBELEHHbIE ONPeaeNeHNs MPUMEHUMbI K YCTaHOBUBLLMMCA
CUrHanam.

3.2. TepMU1HbI U oNpeaeneHnsn, oTHOCAWMEC K TapMOHMKam

3.2.1 yacToTa rapmoHuKn (harmonic frequency) fi, »: YacTOTa, KpaTHasA OCHOBHOWM YacTOTE CUCTEMbI
aNeKTpocHabxkeHua (fun = hfy1).

MpumeyaHue - YacToTa rapMoHUKM fn UAEHTUYHA YacTOTe CNEeKTPANbHOM cocTaBasAowel fox npu k =
hN.

3.2.2 nopaaok rapmoHuku (harmonic order) h: Llenoe uncno, paBHoe OTHOLIEHWNIO YaCTOTbl FTAPMOHUKM
K OCHOBHOW 4acToTe CUCTeMbl 3/1eKTPOCHabXKeHusA. [pPUMEHUTENBHO K aHanu3y, MCNonb3ylowemy
ANCKpeTHoe npeobpasoBaHne Oypbe NPU CUHXPOHU3ALMU MeXAayY fui U f; (4acToTa oTcueToB), NopPALOK
rapMOHWKWN h COOTBETCTBYET CNEKTPasIbHOM cocTasatowel k = hN (k - Homep cneKkTpanbHOM COCTaBAAIOLWEN,
N - yncno nepuosoB OCHOBHOM YacTOTbl, COOTBETCTBYIOLLLEE BPpEMEHHOMY MHTEPBaNy MamepeHus Ty).

3.2.3 cpeaHeKBaapaTUYHOE 3HaYeHMe rapMoHMYEecKon cocTasasawllen (r.m.s. value of a harmonic
component) Yy CpeaHeKkBagpaTUYHOE 3HaYeHMe OAHOM M3 COCTaBAALIMX Ha YacToTe FapMOHWUKM Npu
aHann3e CUTHaNOB HecuMHycouAaanbHOM ¢dopmbl. [N KPAaTKOCTM AOMNYCKAETCA NPUMEHATb AAA AaHHbIX
COCTaBAAOWMNX HAMMEHOBaHMe "rapMoHmMKa".

Ona uenen HacToAWero cTaHgapTa ANTENIbHOCTb BPEMEHHOIO MHTEPBANa U3MEPEHMA COOTBETCTBYET
N =10 nepnogam oCHOBHOM YacToTbl (418 CUCTEM 3/1eKTPOCHabKeHuMA YacToTol 50 Fy) unn N =12 nepuogam
OCHOBHOW YacToThbl (ANA cUCTeM 3N1eKTpocHabKeHua yactoTtoi 60 lu), T.e., npubamsmTenbHo 200 mc (cm.
4.4.1). 970 03HayvaeT, YTo Yun = Yci0n ANA cuctem 50 Ty v Y n = Ye12.0 ANA cuctem 60 o).

MpumeyaHue - FapmoHMYecKasa coctaBaaowan Yy, MAeHTUYHA cocTaBaatowen cnektpa Yex npu k= hN
(Yun = Ycnn). Mpn Heobxoaumoct cumeon Y 3aMeHAOT Ha cumBoAa | gns Toka M Ha cumeon U ana
Hanps»eHna. WMHaekc H npepaHasHayeH A1Aa OTHeCeHWA nepemeHHblX | umanm U K rapMOHMYECKUM
COCTaBAAOLNM.

3.2.4 cpeaHeKBaApPaTUUHOE 3HaYEeHWE rapMOHUYecKon rpynnbl (r.m.s. value of a harmonic group) Yg,»:
KopeHb KBaapaTHbIN M3 CyMMbl KBagpaToB CpeAHEKBAAPATUYHBIX 3HAYEHNI TapMOHNYECKOW COCTaBAAIOLLEN
M MPUMBIKAIOWMX K HEW CNeKTpasbHbIX COCTaBAAOWMX, COOTBETCTBYIOLMX AaHHOW ANUTENbHOCTU
BPEMEHHOro WMHTepBana W3MepeHuA. B rapmoHWYeckol rpynne CymMMUPYETCA 3sHeprua 6amsneskalmx
CMEeKTPaNbHbIX COCTaBASAOWMX C SHEPruen cobCTBEHHO raPMOHUKK (CM. TaKKe ypaBHeHUEe 8 U PUCYHOK 4).
MopAgoK rapMOHUYECKON rpynnbl onpegenaeTca NopsaaKoM pacCMaTPUBAEMOWN rapMOHUKM.

MpumeyaHue - Mpun HeobxoAMMOCTM CUMBOA Y 3aMeHAIT cMMBOJIOM | AnA ToKa u cumsosiom U ans
HanpsxeHun.



3.2.5 cpeaHeKBagpaTMYHOE 3HauYeHMe rapmoHu4eckoi nogrpynnsl (r.m.s. value of a harmonic
subgroup) Ysgn: KopeHb KBagpaTHbIM M3 CYMMbl KBAZPATOB CpeaHEKBAAPATUYHbIX 3HAYEHNI rapMOHUYECKOM
COCTaBAAOLWEN U ABYX HENOCPEACTBEHHO NPUMbIKAIOLWMX K HEM CNEKTPaibHbIX cocTaBaalowmx. Onsa ydyeta
BAUAHMA KonebaHWi HanpAXKeHUa Npu NPOBeAEeHUN UCCNeA0BaHWUI CNEKTPANbHOIO COCTaBa HamnpAMKeHUs,
MOArpynmnbl BbIXOAHbIX KOMMOHEHTOB AUCKPETHOro npeobpasoBaHua dypbe MoayyvaldT CyMMUPOBAHUEM
3HEepPreTMYecKoro CoAep KaHMsa HenocCpPeaCcTBEHHO MPUMBbIKAIOLLMX CNEKTPA/IbHbIX COCTaBAAIOLMX C IHEPTUE
COBCTBEHHO TAPMOHMKM (CM. TaK:Ke ypaBHeHWe 9 M pPUCYHOK 6). MopAadoK rapmMoHMYEcKor noarpynnoi
onpeaenseTca NopPALKOM PacCMaTPUBAEMOM FrAPMOHMKM.

MpumeyaHue - MNpn HEOBXOANMMOCTU CUMBOA Y 3aMeHAIT CMMBOJIOM | Ans TOKa M cumBosiom U ans
HanpAXKeHUA.

3.3. TepmU1HbI 1 onpeseneHuns, oTHocALMECA K KOIpdULMEHTAM UCKAXKEHMA

3.3.1 cymmapHbii KoadPULMEHT rapmoHMyecknx coctasasawowmx (total harmonic distortion, THD)
THDy: OTHOLWeEHWEe CpenHEeKBAAPATUYHOTO 3HAYEHUSA CYMMbl BCEX FAPMOHMYECKUX COCTaBAAOWMX Yin A0
nopsaaKa Amax K CpeaHeKBagpaTMYHOMY 3HAYEHUIO OCHOBHOM cocTaBAastowein Yy 1.

MpumeyaHua

1 Npyn HEOHXOAMMOCTU CUMBOJ Y 3aMEHAIOT CUMBOJIOM | ANA TOKA M cumBonom U ana HanpsaxKeHua

2 Nimax MTPUHUMAIOT paBHbIM 40, eCI MHOE 3HAYEHME HE YCTaHOB/IEHO B MEXAYHapPOAHbIX CTaHAapTaXx,
YCTaHaB/IMBAOLLMX HOPMbl SMUCCUU TAPMOHMUK.

3 TepmuH "KoagppuyueHm ucKaxceHUa cuHycouddasbHocmu Kpueoli HanpsaxceHua" 0na
0603HavYeHUA CyMMAapHO20 Ko3ghghuyueHma 2apmMoHUYEeCKUX cocmasnsamouwux npumeHeH e FOCT 13109.

3.3.2 cymmapHbiii KoapdurUMEHT rapmoHmndeckux rpynn (group total harmonic distortion THDG) THDGy:
OTHOLIEeHNEe CcpeAHEeKBAAPaATUYHOIO 3HAYEHUA TFapMOHMYECKMX rpynn Ygs K CpeaHEeKBaZpaTUYHOMY
3HAYEHWUIO rapPMOHMYECKON FPynnbl, CBA3AHHOM C OCHOBHOM cocTaBaatowen Yy 1.

rae Amin >= 2

MpumeyvaHua

1 Npyn HEOHXOAMMOCTUN CUMBOJ Y 3aMEHAIOT CUMBOIOM | ANA TOKA M cumBonoM U ana HanpsaxKkeHus.

2 MpuHUMAOT Amin = 2, hmax = 40, eCin MHble 3HAYeHMA HEe YCTAHOBJ/IEHbl B MEMAYHapPOAHbIX
CTaHAapTax, yCTaHABANBAOLWMX HOPMbI SMUCCUN FAPMOHMUK.

3.3.3 cymmapHbIit KoaddUUMEHT rapmoHudeckux noarpynn (subgroup total harmonic distortion)

THDSy:  OTHoweHWe  cpegHeKBagpaTUYHOrO  3HA4YeHuA rapMoOHUYECKUX  noarpynn Ysgnh K
cpefHeKBaApaTUYHOMY 3HAYEHUIO FAPMOHMYECKOM NOArPYNMbl, CBA3aHHOMN C OCHOBHOM cocTasaatowen Ysq 1.

, (6)

rae hmin >= 2;

hmax MPUHUMaLOT paBHbIM 40, ecin MHOE 3HaYeHMe He YCTAHOBNEHO B CTAHAAPTAX, YCTaHABAMBAOLWMX
HOPMbl SMUCCUUN FTAPMOHMUK.

MpumeyvaHua

1 Npyn HEOHXOAMMOCTUN CUMBOJ Y 3aMEHAIOT CUMBOIOM | ANA TOKA M cumBonoM U ana HanpsasKkeHus.



2 MpUHUMAIOT hmin = 2, hmax = 40, €cAn MHble 3HAYeHMA He YCTaHOBAEHbl B MEMKAYHAaPOAHbIX
CTaHAapTax, yCTaHaBAMBAOWMX HOPMbl 3IMUCCUU FAPMOHMK.

3.3.4 YaCTU4HbI B3BELUEHHbIN KO3pPULMEHT rapmMOHUYECKUX cocTaBnawwmx (partial weighted
harmonic distortion PWHD) PWHD,y: OTHOWEHNE CpeaHEKBaALPATUUYHOIO 3HAYEHUA CyMMbl BblAENEeHHbIX
BbICLUMX FAPMOHMUYECKUX COCTABAAIOWMX (NOpsAAKa OT Amin A0 Amax), B3BELWEHHbIX C KoadpduumeHTamm,
PaBHbIMM MOPAAKY TAPMOHWYECKOW COCTaBAAIOLWLEN, K CpeaHEeKBAaAPaTUYHOMY 3HAYEHUIO OCHOBHOW
COCTaBANAIOLLLEN.

A
PWHD,,, = Z h Y“=“ (7)
h=h, H, 1

MpumeyaHua

1 MNpn HeOHXOANMOCTM CUMBOJ Y 3aMEHAIOT CUMBOIOM | A/1A TOKa M cMMBOAIOM U 417 HaNpAXKeHUs.

2 YacTMuHbIA B3BELWEHHbIN KO3OPUUMEHT rapMoOHMYECKMX cocTaBasaowmx PWHDyy npumeHstoT,
4yTO6bl MMETb BO3MOKHOCTb YCTAHOBUTbL €ANHYI0 HOPMY 00bEANHEHHOTO 3HAYEHMA BbICLLUMX FAPMOHUYECKMX
coctaBasAowWwmMx. MoryT 6biTb MPUMEHEHbI TaK¥Ke YaCTUUHbIMA B3BELIEHHbIA KOIPPUUMEHT FrapMOHUYECKMX
rpynn PWHDgy 1 4aCTUYHbIN B3BELUEHHbIA KO3GOULMEHT rapmoHmnyeckmux nogrpynn PWHD.gy. YacTnyHbIN
B3BeLUEHHbI KoadpduuneHT rapmoHundeckunx rpynn PWHD, y paccunTbiBatoT, 3aMeHUB Yip Ha Ygh YacTUUHbIN
B3BELUEHHbIN KOIPPUUMEHT rapmoHuyeckux noarpynn PWHD;s,y paccunTbiBatoT, 3aMeHuUB Yy n Ha Ysgh.

YacTuyHble B3BelEHHble KOIPPUUMEHTbI FAPMOHUYECKUX COCTABAAIOLWMX (FApMOHMYECKUX Fpynm,
rapMOHMYECKMX MOArPYynn) NPMMEHAIOT B COOTBETCTBUM CO CTaHAAPTaMM, YCTaHaBAMBAIOWMMMW HOPMbI
3MMCCUM NOMEX HA OCHOBe 3HaYeHnn PWHDy (cm., Hanpumep, FOCT 30804.3.12).

3 3Ha4YeHUs Amin U hmax YCTAHABAMBAOT B CTAHZAPTAX HOPM 3MUCCMM MOMEX HA OCHOBE 3HAYEHWM
PWHDy.

3.4. TepMUHbI 1 onpeaeneHusn, OTHOCALLMECA K MHTEPrapMOHUKam

3.4.1 cpefHeKBagpaTMUHOE 3HAYeHWE CMeKTpasbHoM cocTaBasAwlen (r.m.s. value of a spectral
component) Yck: CpegHeKkBagpaTUYHOE 3HAYeHWe COCTaBAAOLWEN, YacToTa KOTOPOM KpaTHa BeNUYMHE,
06paTHOWM 3HAYEHUIO ANUTENBHOCTM BPEMEHHOIO MHTEPBANA U3MEPEHUA.

Ecnv 3HaueHme ANNTENBbHOCTV BpEMEHHOIO MHTEepBana namepeHuns Ty KpaTHO AAUTENbHOCTM Nepuoaa
OCHOBHO 4aCTOTbI, TO YaCTOTbl INLLb HEKOTOPbIX CMEKTPA/IbHbIX COCTABAAIOLLMX BYAYT KPaTHbIMMU OCHOBHOWM
yacTote. [1py 3TOM UHTEPBAN YacTOT MeX Ay ABYMA NOCAeA0BaTeNbHbIMWU CEKTPaNbHbIMWU COCTABAAOLWMMMU
paseH 1/Ty, T.e. npubansnuTenbHo 5 'y, ANA Lenelt HacToALLEero cTaHaapTa.

MpumeyaHue - Mpu HEOOXOAMMOCTM CMMBOA Y 3aMEHAIOT CMMBOJIOM | Aas ToKa U cumsonom U ana
HanpAaXKeHuA.

3.4.2 cpeAHeKBagpaTUYHOE 3HAYEHWE MHTepPrapMoHMYEecKoW cocTasastowel (r.m.s. value of an
interharmonic component) Y¢i: cpegHeKBaapaTUYHOE 3HAYEHWE CMeKTPasibHOW cocTaBastowen Yci/=nn,
YacToTa KOTOPOW HAaXoAUTCA MEXKAY ABYMSA NOC/eA0BaTENbHbIMU FAPMOHMYECKMMM YacTOTaMM (CM. PUCYHOK
4). QA KpaTKOCTU AOMYyCKaeTcA NPUMEHSATb A/1A AaHHbIX COCTaBASAIOWMX HAMMEHOBaHME "MHTEPrapMoOHUKa".

MpumeyvaHua

1 YacTtoTa MHTEPrapMOHUYECKOW COCTaBAAIOLLEN OMpesenAeTca YacToTOM AIMHUKM crnekTpa. [daHHas
YyacToTa He KpaTHa OCHOBHOM YacToTe.

2 HeobxogMmMoO y4uTbiBaTb PasHULY MexAy "MHTeprapMoHMYecKoM cocTassawowen”, dakTuieckn
co3aaBaemomn Npu PyHKLMOHUPOBAHUM 060pYyA0BaHUA, Hanpumep, Ha YactoTte 183,333 'y, 1 ""cneKkTpanbHOM
cocTaBnstowen"”, paccumtoiBaemoit 8 CU B pesynbtate aHanm3sa popmbl CUrHaANOB, Hanpumep Ha YactoTe 185
lu, AnAa cucTembl 31eKTpocHabeHua yactoTtoi 50 Ty, (4acToTa oTcyeToB Npu HbicTPOM NpeobpasoBaHUM
dypbe). "CnekTpanbHasa cocTaBasaolan" aBaaeTca "rapmoHMYeckon coctasasawlen” npu k= h N, roe N -
Lenioe 4mcno.

3.4.3 cpeHeKBaApPaTMYHOE 3HAYEHME MHTEPrapMOHUYecKon rpynnbl (r.m.s. value of an interharmonic
group) Yign: cpegHeKBagpaTUYHOE 3HAYEHME BCEX CMEKTPAJIbHbBIX COCTABAAIOWMX B MHTEPBA/IE YAaCTOT MeXAy
ABYMA NocnefoBaTeNbHbIMU FaPMOHUYECKMMM HYacTOTaMM (CM. PUCYHOK 4).

MpumeyaHua



1 [lnsa uenel HacToAWeEro CTaHAapTa CPeAHEeKBAAPaTUYHOE 3HAUYEHNE UHTEPrapMOHUYECKON rpynmbl
MeXay rapMoHuKamu nopsagaka h u h + 1 o6osHauatoT Yz Hanpumep, cpesHeKkBaApaTUYHOE 3HAYeHUe
MHTEPrapMOHUYECKOM FPyNnbl MeXAY rapMOHMKamMM nopagKa 5 n 6 0603HavatoT Yigs.

2 MNpn HeobXx0ANMMOCTN CUMBOA Y 3aMEHSAIOT CUMBOIOM | A/1A TOKa U CMMBOIOM U ANA HanpsaMKeHusa.

3.4.4 cpefHeKBaApaTMYHOE 3HAYEHME WMHTEPrapMOHMYECKON LLEHTPMPOBAHHOM Mmoarpynnbl (r.m.s.
value of an interharmonic centred subgroup) Yis,n: CpegHekBagpaTUyHOE 3HaYeHWe BCEX CMEKTPasibHbIX
COCTaB/AIOWMX B MHTEPBase YacTOT MeXAY ABYMA NOC/Aef0BaTe/IbHbIMW FAaPMOHUYECKMMU YacTOTaMM,
WCKAOYasA CneKTpasibHble COCTaBAAOWME, HENOCPEACTBEHHO MPUAEratolLmMe K rapMOHMYECKMM YacToTam
(cm. pucyHok 6).

Ons  uenen  HacToAwero CcTaHgapTa CpegHEeKBaApaTUYHOE  3HayeHWe  LLeHTPUPOBaAHHOM
WMHTEPrapMOHWYECKOM NOArPYNMbl MEXAY rapMOHMUKaMM C NOPALKOBbIMWM HOMepamun h n h + 1 obosHauvatoT
Yisgn. Hanpumep, cpesHekBafpaTUUHOE 3HAYEHME LLEHTPUPOBAHHON MHTEPrapMOHWYECKOW noarpynnbl
MeXKAY rapMOHUKaMU C NOPALKOBbIMW HOMepamm 5 1 6 0603HauatoT Yisgs.

MpumeyaHue - Mpu HeobxoAMMOCTM CUMBOA Y 3aMeHAIT cMMBOJIOM | AnA ToKa u cumsosiom U ans
HanpsxeHusn.

3.4.5 yacToTa MHTeprapmoHuyeckoi rpynnel (interharmonic group frequency) fig, n: CpegHee 3HaueHue
ABYX FAPMOHMYECKMX YACTOT, MEXKAY KOTOPbIMM PACMONOKEHA MHTEPrapMOHUYecKas rpynna, T.e. fig, n = (fu, n
+ fr, ne1)/2.

3.4.6 YacTOTa MHTEPrapMOHMYECKOW LLeHTPMpPOBAHHOW moArpynnbl rpynnbl (interharmonic centred
subgroup frequency) fisg,n: CpepHee 3HaYeHME ABYX FTAPMOHUYECKUX HYACTOT, MEXAY KOTOPbIMM PacnoioxeHa
MHTEPrapMOHUYECKan LeHTPUPOBAHHAA NOArpynna, T.e. figh = (fiu, h + fi, ne1)/2.

3.5. O603Ha4YeHMA N NHOEKCDI

B HacToALem cTaHAapTe Nog, 3HAYEHUAMM HANPAXKEHUA U CUNbI TOKA MOHMMALOT (EC/IM HE YCTAHOB/IEHO
WHOE) UX CpeaHEeKBaAPaTUYECKMNE 3HAYEHMUS.

3.5.1 O603HaueHun

B HacToAweM cTaHAapTe UCNO/b3YHOTCA Cheaytowme 0603HauYeHUs:

a - aMNANTYAHbIA KO3DULMEHT KOCMHYCOMAANbHOW cocTasAowel paga dypbe;

b - aMnNAnTYAHbIN KO3OPULIMEHT CUHYCOMAANbHOW cocTaBaAloWwen paga Pypobe;

C - aMNANTYAHbIN KoadPpuumeHT paga dypbe;

f-yacrtoTa, pyHKLMSA;

fc k- 4acToTa cnekTpanbHOM COCTaBAAOLWEN NopAaKa k;

fc 1-y4acToTa cnekTpanbHOM cocTaBaAoWelr nopaaka 1;

fq,n - YaCTOTA rapmMoOHMYECKON rpynnbl NopsaaKa h;

fsq,h - HACTOTA FAPMOHMYECKOIN NOArpynnbl NopaaKa h;

fig,h - YACTOTA MHTEPrapMOHNYECKON NOArpynnbl NopaakKa h;

fisg,n - HACTOTA NMHTEPTrapMOHMYECKON LLEHTPMPOBAHHOW NOArPYNMbl NopaaKa h;

frn - YacTOTa rapmMoHMYECKOW cocTaBAAlOLLEN NopAAKa h;

fH1 - OCHOBHas 4acToTa CUCTEMbBI 3/IEKTPOCHABKEHUS;

fs - 4yacToTa oTCYeTOoB;

hmax - NOPAAOK BbICLIEN YYUTbIBAEMOI FAPMOHMYECKOM COCTaBNAIOLLEN;

hmin - NOPAAOK HU3LIEN YHUTbIBAEMOM FAPMOHMYECKOM COCTAaBNAIOLLEN;

j=v-1;

t - TeKyLee Bpems;

B - nonoca vacror;

| - TOK (cpepHeKkBagpaTUYECKOE 3HAYEHWE);

M - uenoe 4ncno, YNC/IO OTCHETOB B USMEPUTENIBHOM OKHE;

N - 4ucno nepuMoaoB OCHOBHOM YacTOTbl CUCTEMbI 3/1IEKTPOCHAOXKEHUs, COOTBETCTBYIOLEE
OJIUTENIbHOCTU BPEMEHHOTO MHTEPBasia U3MEPEHUS (M3MEPUTENLHOTO OKHa);

P - mOLWLHOCTb;

T - UHTEepBan BpeMEHN;

T1 - Nepmog, OCHOBHOWM YacTOTbl CUCTEMbI 3N1EKTPOCHAOKEHUS;

Tn - BANTENBHOCTM BPEMEHHOTO MHTEPBANA U3IMEpPEHUs, BKAtoYatoLero B ceba N neprMoaos OCHOBHOM
4acToTbl;

U - HanpAaxeHWe (cpeaHeKBaapaTUUHOE 3HaYeHue);



Y - nepemeHHasn, 3ameHaemas Ha U nau [;

Yc k - CpeAHeKBaApaTUUYHOE 3HAYEHME CNEKTPAbHOM COCTaBAAOWEN NopsaaKa K;

Yo, h - CPEAHEKBAAPATUYHOE 3HAYEHNE FAPMOHUYECKOM rpynnbl;

Yu n - CPeAHEKBAAPATUYHOE 3HAYEHME TAPMOHMYECKOM COCTaBAAOLLEN NopAaaKa h;

Yig, n - CPEeAHEKBAAPATUYHOE 3HAUYEHME UHTEPFAPMOHNYECKON Fpynnbl;

Yisg,h - CPEAHEKBAAPATUYHOE 3HAYEHWNE NHTEPFAaPMOHMNYECKON LLEHTPUPOBAHHOM NOArPYNMbl;

Ysg, h - CPEAHEKBAAPATUYHOE 3HAYEHME FAPMOHMYECKON NOArpynnbl;

® - yrnoBas 4acToTa;

(0, - yrnosas 4acToTa CUCTEMbI 3/1eKTPOCHAbKeHMS;

Q - dpasosbIii yron;

3.5.2 Hpekcbl

B HacTosAwem cTaHgapTe MCNO/b3YIOT caeayolme NHAEKCDI.

b - UeHTpanbHaA YacToTa MHTepBasia YacToT;

h - Tekywee uenoe yncno, obosHavatouee NOPAAO0K rAPMOHUKMK;

k - Tekywee uenoe Yncno, obosHavatoLLee NOPALAOK CNEKTPAIbHOM COCTaBAAIOLLIEN;

m - 3AMepPEHHOE 3HaYEeHUE;

Max - MaKCMMasibHOE 3Ha4YeHue;

min - MUHMMa/IbHOE 3Ha4YEeHMUE;

0 - CTNAYKEHHOE 3HaYeHune;

g - 3HaYeHue, OTHOCALLLeecA K rpynne;

$g - 3HaYeHMe, OTHOCALLLEECA K noarpynne;

i - 3HAYeHMe MHTEPrapMOHUKMU;

g, h - rapmoHunyeckan rpynna, CBA3aHHan C rapMOHMKOM nopsaka h;

sg, h - rapmoHuMyeckas noArpynna, CBA3aHHan C rapMOHMKOM nopsaka h;

ig, h - UHTeprapMoHKWYecKas rpynna, pacnonoXeHHan Bbille rapMOHUKM NopsaaKa h;

isg, h - VHTeprapMoHMYecKas UEHTPUPOBaHHAA MNOArpyrnmna, PacrnosioXKeHHas Bbllle TFapMOHUKU
nopszaka h;

0g, h - crnaxeHHasa rapMmoHUYecKas rpynna nopsaka h;

Nnom - HOMWHa/IbHOE 3HAYEeHWUE;

S - oTCyYeT;

C - 3HaYyeHne, OTHOCSALLEECA K CMEKTPaibHbIM COCTaBASIOLWNM;

H - rapmoHuKa;

f-vactoTa;

0 - 3HayeHue, OTHOCALLLEECA K MOCTOAHHOMY TOKY.

4. O6wme noHATUA. Ob6LMe TpeboBaHUA K cpeacTBaM U3MepPEeHUA BCex BUAO0B

4.1. XapaKTepuUCTUKN n3mepsaemMbliX CUTHaN0B

B HacToAwem ctaHaapTe paccmoTpeHbl CU, npeaHasHavyeHHble:

a) ANA U3MEePEHUI FAPMOHMUK;

b) ans nsmepeHnn MHTEPrapMoHUK;

C) ANA U3MEPEHWNIN CNEKTPasIbHbIX COCTABAAOLWMX HA YAaCcTOTax Bblle 061acTM YacTOT rapMOHMK 40 9
Klu,.

[unckpeTHoe npeobpasosaHne Pypbe, B TOM unucne, bbicTpoe npeobpasoBaHne Pypbe, nossonset
NONYYUTb TOYHbIE Pe3ynbTaTbl TONbKO MPWU YCTAaHOBMBLUMXCA CUrHanax. CUrHanbl, amnanTyabl KOTOPbIX
M3MEHAIOTCA BO BPEMEHM, He MOryT ObiTb TOYHO XapaKTepM30BaHbl TOJIbKO COBOKYMHOCTbIO WX
rapMoOHMYECKUX cocTasasowmx. [ns  Toro, 4tobbl MNONYYUTb BOCMPOM3BOAMMbIE  Pe3y/bTaThbl
rapMOHMYECKOrO aHa/IM3a MO pe3yabTaTamM U3MEPEHUI SMUCCUM MOKOo8 U HanpsxeHuli npyn KonebaHuax
MOLLHOCTM, MNPUBOAALLMX K KosebaHMAM CUAbl OCHOBHOIMO TOKa, W, BO3MOMHO, KOnebaHuaAm Ccubl
rapMOHMYECKUX TOKOB, HEOBXO4MMO COBMECTHO MPUMEHATb METOAbI CrAaXKMBaHUA U ANNTE/bHbIE Nepuoabl
nsmepeHuin. oaTomy MmeTod M3MEpPEeHUN, YCTAHOB/IEHHbIM B HaCTOAWEM CTaHAgapTe, OCHOBAH Ha
NPUMEHEHUN oOnpedeneHHbIX npoueayp craaxueaHua (cm. 5.5.1). Kpome ToOro, B CTaHaaprax,
YCTQHAB/MBAKOLWMX HOPMbl 3MWUCCUU TAPMOHUYECKUX COCTABAIOWMX TOKA, COAEpXaLLMX CCbIIKM Ha
HaCTOALLMIN CTaHAAPT, MOryT ObiTb YCTAHOBAEHbI AOCTAaTOMHO AAUTENbHble Nepuoabl HabawaeHua npwu
ncnbitaHuax (cm. FOCT 30804.3.2, FTOCT 30804.3.12), obecneunsatouime noay4yeHue nocsefoBaTe/bHbIX
pe3ynbTaToOB M3MEPEHMI MPU AOMNYCTUMOM NOrPELIHOCTMU.



4.2. Knaccbl TOYHOCTM CPEACTB U3MEPEHUI

JonycKkaeTtca npumeHeHns CU aByx KnaccoB TOYHOCTM - | u Il. 9TO No3BoOAET NpPU COOTBETCTBUMU
TpeboBaHMAM K MNPUMEHEHUIO MCMOMb30BaTb npocTble CUM manoit ctommoctu. Mpu MUCMbITaHMAX Ha
COOTBETCTBME HOPMaM 2aPMOHUYECKUX U UHMep2apMOHUYeCcKUX MOKoe U HanpaxceHuii npumeHeHne CU
BbICOKOIO K/1acca TOYHOCTM | HEOBXOAMMO B C/Iy4anX, €CAU 3HAYEHUA U3MEPSEMbIX TOKOB U HaMpsaKeHUn
611M3KM K HOpMam amuccum (cm. npumedaHue 2 K Tabamue 1).

4.3. Bugbl nsmepeHui

B HacToAwem cTaHAapTe YCTaHOB/AEHbl TpeboBaHMA K MNPOBEAEHUI0 M3MEPEHWN TFapMOHUK U
WMHTEPrapMOHWK MOKQA U HanpsaxceHus. Kpome TOro, pacCMOTPEHbl U3MepeHUs B Nosioce YacToT 4o 9 Ky,

4.4. O6wwasn CTPYKTypa cpeactsa usmepeHui

B coBpemeHHbix CW, OCHOBaHHbIX Ha MWCNO/Mb30BaHWUWM AUCKPETHOro npeobpasoBaHus Pypbe,
NPUMEHAETCA, KaK MNpaBWO, aJaroOpUTM YCKOPEHHOrO BbIMOJIHEHUA YKa3aHHOro npeobpasoBaHus,
Ha3biBaembll "bbicTpoe npeobpasoBaHue Pypbe". B HacToAWEM CTaHAAPTE pacCMOTpeHa cTpykTypa CU Ha
ocHoBe bbicTporo npeobpasoBaHusa dypbe. [onyckaeTca NpUMEHeHUe APYrux NPUMHLMMNOB aHanunsa (cm.
pasgen 6).

Ob6uwasn cTpykTypa CU npeacTaBneHa Ha pucyHke 1.

I'enepupoBaHnne
> JaCTOTEH
OMCKpeTU3aumun
Bxon
HanpsaxeHud [ [I[penepapuTesbHaA
> obpaboTka =
\Y
VsMepuTesbHaA —> IrcKpeTHOe Beixon 1
yacTte CU IrckpeTmnsauusd —> [ npeobpasoBaHue >
—> dypbe (a , b, Y )
TOKOBEIM k k C,k
BXOI [lpenBapmuTenbHada  —
> obpaboTka = Y
I'pynnmupoBaHue
B3HaueHMe aKTUBHOM MOUWHOCTU
(cm. npumMmeuanmsa 1, 2) I Brxon 2a
| | >
VoV (Y )
g,h
CriaxupaHue
Brixon 2b
| >
\Y% (Y )
og,h
[lpoBepka
COOTBETCTBUA
Beixon 3
| >
(mpoxoouT/HEe MNPOXOMOUT)
MpumeyaHua

1 3HayeHMe aKTMBHOM MOLLHOCTU ABASETCA BXOAHOW BEJIMYMHOM ANA NPOLLECCa CrAaXKMBaHuA.

2 M3amepeHne NOCTOSSHHOM COCTaBAAOLWEN U CBA3AHHOM C HEN MOLLLHOCTU MOXKET BbITb NPeaycMOTPEHO
B KayecTBe [OMNONAHUTENIbHON BO3MOMHOCTM CU, HO He ABnfeTca 06A3aTeNbHbIM B COOTBETCTBUMU C
TpeboBaHMAMM HacToALWEro cTaHAapTa.

PucyHok 1 - O6wan cTpykTypa CH
CU moryT copepkatb Bce 6J0KU 1 BbIXOAbl, NPEACTABNEHHbIE HA PUCYHKE 1, AN UX YacTb.

4.4.1 UameputenbHana vyactb CU
OcHoBHaa nameputenbHaa Yactb CU gonkHa cogeprkathb:



- BXOAHble Lenu ¢ UAbTPOM, UCKNOYAIOLWMM NapasUTHOE HaNoXKeHNE CNEKTPOB;

- aHa/soroBo-UNdbpPoBON NpeobpasoBaTesib CO CXEMOW BbIBOPKUN N XpaHEHUS;

- 610K CMHXpPOHM3aLMK U GOPMUPOBAHMA BPEMEHHOIO MHTEPBAa U3MePEHUS (MpM HeEOBXoAMMOCTH);

- DFT-npoueccop, BbINOAHALWMIA pacHeT KoaddULUUEHTOB ax U bk (Bbixoa, 1);

CU moryT 6bITb AONONHEHbI CNELMaNbHbIMU YCTPOMCTBaMM, obecrneymBaoWMmMmM U3MEPEHME TOKOB
NN HanpsiKeHUm.

MpumeyaHua

1 CBeaeHMA 0 AOMNONHUTENbHbIX YCTPOMUCTBAX NpMBeAeHbl B 5.5

2 Mpwn NpoBeAeHUN aHaM3a FAPMOHUK U MHTEPrapMOHMK aHaIU3Upyemblii curHan f(t) noasepratot
npeaBaputTenbHon 0bpaboTke 41A UCKAOYEHMA YacTOT Bbllle YacToT paboyero guanasoHa CU.

OnnTenbHOCTb BPEMEHHOro MHTepBasa M3MepPeHUa A0JKHa 6biTb 10 nepnuosoB OCHOBHOM Y4acTOTbl
(ana cuctem anekTpocHabxkeHus 50 M) uam 12 neproaos ocHOBHOW YacToTbl (Ansa cuctem 60 ), T.e. Ty =
(10 mnm 12)-T; ~= 200 mc NpyU NPSAMOYroNbHOM B3BELMBAHUW. MHTepBan M3MepeHWit AOoMKeH ObiTb
CMHXPOHM3NPOBAH C OCHOBHOM YacTOTOM CUCTEMbI 3/IEKTPOCHAbKeHUA. NpuMmeHeHNe U3MEPUTENBHOIO OKHaA
X3HHWHra AONYCKAeTCa TONbKO NP NoTepe CUHXPOHU3aUMKU. [loTepa CUHXPOHM3ALNM A0NKHA OTMEYaTbCA
Ha aucnnee CU. [laHHble, NONyYeHHble NPU NOTEPe CUHXPOHM3ALMU, AOMKHbI MapKuposaTbecs (cm. FOCT
30804.4.30). 3TN paHHble He NoAseXaT NPUMEHEHUIO ANA Leneil OLEeHKU COOTBETCTBUS, HO MOTYT 6biTb
NPUMEHEHbI ANA APYIUX Lenen.

BpemeHHOI nsmepuTebHbIN MHTEPBAA A0JIKEH BbiTb CUHXPOHU3UPOBAH C KaxkaoM rpynnoi 13 10 nam
12 nepnooB OCHOBHOM YacTOThbl (A18 cucTem anekTpocHabkeHna 50 nnm 60 My, cooTBeTCTBEHHO). UHTepBan
BPEMEHWU MEXK/Y Haya/iom NepBoro oTcyeTa AMCKPETU3IMPOBAHHOIO CUrHasia M Havyanom (M + 1) oTcueta
OVCKPETU3NPOBAHHOIo curHana (M - uucno oTcyetoB, cm. 3.5.1) AonKeH 6biTb paBeH ANUTENbHOCTU
YCTaHOBNEHHOTO YMCa NepnoaoB OCHOBHOM YacTOTbl NPY MaKCMMalbHOM OTK/IOHeHUU He 6onee +/- 0,03%.
CUA c ¢asoBoii aBTOMOACTPOMKOM YacCTOTbl WAU  OPYTMMU  MEXaHU3MaMW CUHXPOHWM3ALMU  LOJIKHbI
COOTBETCTBOBaTb TPebOBaHMAM K YCTAHOBKE 4acTOTbl M AOMYCTMMOM NOrpPeLHOCTU CUHXPOHM3AUUKN NpU
n3mepeHuMm Nboro curHana, 4yactota KOTOPOro M3MeHAeTcA Mo MeHblueid mepe B npegenax +/- 5%
HOMWHA/IbHOM YacTOTbl CUCTEMbI 3/1€KTPOCHabXKeHusa. Ons CU co BCTPOEHHbIM WMCTOYHUKOM NUTaHMUA,
n3MmepuTeibHasA CUCTEMA KOTOPbIX BHYTPEHHE CUHXPOHU3UPOBAHA C UCTOYHUKOM NUTAHUA, YKa3aHHOeE Bbille
TpeboBaHMe K 4ONYCTUMbIM NpeaeaM U3MeHEHMA YacTOTbl BXOLHOIO CUrHaAa He MPUMEHSALOT. BmecTe ¢ Tem
CU co BCTPOEHHbIM UCTOYHMKOM MUTAHUA 4OJIKHblI COOTBETCTBOBAaTb NPUBEAEHHbIM Bbille TpeboBaHMAM K
YCTAaHOBKE YacTOTbl M AOMNYCTUMOM NOTPELIHOCTU CUHXPOHMU3ALMN.

Bbixog 1 CU (cm. pucyHOK 1) npeaHasHayeH gns npeacTaBaeHma MHAMBUAYANbHbIX KOSGDULMEHTOB ax
n by AMcKpeTHOro npeobpasoBaHua Pypbe, a TaKKe 3HAYEHMN KaKAOW PaACCYUTAHHOM CreKTpasibHOM
COCTaBAAIOLWLEN TOKA UM HanpsaxKeHua Yex.

CU ponKHbl UMETb AOMOJIHUTE/IbHbINM BbIXOA, HE CBA3AHHbIN C ANCKPETHbIM Npeobpa3oBaHuem Pypeoe,
npeaHasHayeHHbIM A0 NpeacTaBAeHMA 3HAYEHUA aKTUMBHOM MOLWLHOCTM P, M3mepAemMon Mpu Tol Ke
ONNTENbHOCTU WUHTEepBasa W3MEPEHMA, 4YTO NPU M3MEPEHUM TFAPMOHUK. [pyU U3MepeHun 3sSMUccumn
rapMoOHMYECKUX COCTABAAIOWMX TOKa, noTpebnsemoro TC, B cooTBeTcTBUM ¢ FTOCT 30804.3.2, 3TO 3Ha4YeHUue
MOLLLHOCTM He A0NKHO YYMUTbIBAaTb COCTABAAIOLLYIO NOCTOAHHOIO TOKA.

4.4.2 YcTpoicTBa NOCTNPOoLeccopHoin ob6paboTkm

B cooTBeTCTBMM €O CTaHZAPTAaMK, YCTAaHABAMBAKOWMMM HOPMbl  3MUCCUM  FAPMOHUYECKMNX
coctasnsowmx (cm. FOCT 30804.3.2), B coctaB CW BKAOYAOT AOMNONHUTENbHbIE YCTPOWCTBA],
ocyuwiecteasAowme ob6paboTKy AaHHbIX, NONYYEHHbIX B pe3ysibTaTe AUCKPeTHOro npeobpasoBaHua Pypbe,
Hanpumep, Ux Crna)kMBaHue u B3pewnsaHme (cm. 5.5).

5. M3mepeHne rapmoHumK

5.1. U3amepuTenbHble BXOAbl TOKA

BxogHas uenb TOKa 4OJIKHA OblTb MPUrOAHOM AN U3MEPEHMUA aHAM3MPYEeMbIX TOKOB. OHa [0/1KHa
obecneunBaTb HenocpeacTBEHHOE W3MEpPEeHWe TrapMOHMK TOKa W, KPOMe TOro, AOJ/IKHA WMeTb
HWU3KOBOJ/IbTHbIA BXOZ HaNpsMKeHUA C BbICOKMM MOJHbIM COMPOTUBAEHMEM ANA NMOAKAOYEHUA BHELUHUX
WYHTOB, NPEeACTaBAAOWMX COBOM aKTUBHbIE CONPOTUBNEHMUA, MU KOMBUHALMKN TpaHCPOPMATOPOB TOKA C
WwyHTamu. O6nacTb 3HAYE€HMN YYBCTBUTE/NIbHOCTM BXOAHOW ULEenu ToKa moxeT 6bitb oT 0,1 go 10 B.
MpeanoyTnTeNbHbIM 3HaYeHuem asasetca 0,1 B npu cooTBeTCTBMMN TpebOoBaAHUAM, YKa3aHHbIM B 5.3.

Mpu HenocpeacTBEHHOM U3MEPEHMM TOKA KenaTenbHo (Ho He 0653aTesibHO) obecneunTb caeaytoume



AMana3oHbl HOMWHANbHbIX CpeaHEKBAAPATUYHbIX 3HAYEHUI n3MepaeMoro ToKa lhom: 0,1; 0,2; 0,5; 1; 2; 5; 10;
20; 50; 100 A.

Ons CU knacca |l noTpebasemas MOLLHOCTb BXOAHOM LEenn He A0NKHa npeBbiwaTh 3 BT.

Ona CU knacca | nageHne Hanpsa)KeHWA BO BXOAHOW LLenM TOKa He A0/MKHO npesbiwatb 0,15 B
(cpepHeKBagpaTUYHOE 3HAYEHME).

BxogHas uUenb TOKa [AOJ/IKHA MNPOLO/IKUTENbHOE BPEMS BblAEPXKMBATb TOK, pPaBHbIM 1,2 Inom.
Bozgeiicteue ToKa 10 /nom B TEYEHUE 1 C HE AONKHO NPUBOANTL K KAKUM-TMO0 NOBPEKLAEHUAM.

CUN ponKHbI MMEeTb BO3MOKHOCTb WM3MEpPATb BXOAHble CUTrHaAbl C OTHOWEHWeM aMNAUTYAHOro
3HaYeHUs K cpegHeKBagpaTUYHomy (KoadpduumeHTom amnantygbl) 4 B 061acT 3HAYEHUA U3MEPSEMOTo
TOKa 40 5 A (cpegHekBaapaTUYHOe 3HaYeHUe), ¢ KoapPuuneHTom amnantyabl 3,5 npu nsmepsemom Toke 10
A (cpeaHekBaapaTUUYHOE 3HaYEeHUE) U C KOIPPULMEHTOM aMNAUTYabl 2,5 Npu M3mepseMom Toke 6onee 10
A (cpegHeKBagpaTUYHOE 3HaYEHMe).

CH ponHbl UMEeTb MHAMKALUIO Neperpy3Kku.

TpeboBaHMA K NOTrPELIHOCTU U3SMEPEHUI YCTaHOB/EHbI B Tabamue 1.

B wactu apyrux TpeboBaHmit K CU cm. pasgen 8.

MpumeyaHne - B pesynbTaTe WMCKaAKEHUA M3MEPAEMOro TOKa 4acTo BO3HWKAlOT cocTaBialowme
NOCTOAHHOTIO TOKA. Hannyme cocTaBAaoWMX NOCTOAHHOIO TOKA MOXKET Bbl3BaTb 3HAUYUTE/IbHbIE NOrPELIHOCTH
BXOAHbIX TpaHchopmaTopoB ToKa. M3rotoButens CU gonxkeH ykasaTb B TEXHUYECKON AOKYMeHTauum Ha CU
MaKCMManbHO AONYCTUMOE 3HayeHWe COCTaBAAIOWEN MOCTOAHHOrO TOKAa, He npuBogdllee K
O0NONIHUTENIbHOM NOrPeLHOCTU Pe3ynbTaToOB U3MEPEHUIA.

5.2. U3amepuTenbHble BXOAbl HANPAXKeHUA

BxogHas uenb Hanpsa»KeHMA A0KHa 6biTb MPUroAHOM ANA U3MEPEHUIN NPU MAaKCUMANbHOM 3HAYeHUU
HaMpPAXXEHWA M YacTOTbl B aHA/IN3UPYEMOW CUCTEME INIEKTPOCHABKEHNA U COXPAHATb CBOM XapaKTEePUCTUKU
n obecneymBaTb YCTaHOB/IEHHYIO MOrPELWHOCTb U3MEPEHWUI NPU HAaNPAXKEHUKU, NpeBblwatowem B 1,2 pasa
MaKCUMaNbHOE HanpAaXKeHue.

CW ponKHbl MMeTb BO3MOXHOCTb U3MEPATb BXOAHbIE CUTHaNbl C KO3GPULMEHTOM aMNAUTYAbl He
meHee 1,5 3a MCKAOYEHMEM U3MEPEHUN CUNBHO WCKAXKEHHbIX HaMPAXEeHUN B MPOMbIWAEHHbIX
3NEeKTPUYECKMX CETAX, A5 KOTOPbIX KO3QPULMEHT aMmNNnUTYyAbl AONKEH ObiTb HE MeHee 2.

CW ponXHbl UMETb MHANKALMIO NePErpy3Ku.

Bosgeictene Ha CU B TeyeHMe 1 c Hanpsa)KeHMA, B YeTbipe pasa MPEBbIWAOWEro U3mepsemoe
Hanps»keHune, nan 1 KB, ¢ 3aBUCUMOCTU OT TOTO, KaKoe 3Ha4YeHUe MeHbLUe, He A0/IKHO MPUBOANTL K KaKUM-
nmbo nosperKaeHUsMm.

HomuHanbHOEe HanpsaXXeHue 31eKTPUYECKNX CeTEN B 3aBMCUMOCTM OT MECTHbIX YC/I0BUIM MOKeT bbITb
oT 60 go 690 B. Ona obecnevyeHUs yHMBEpCanbHOCTM NpumeHeHuMa CU ans GonblUMHCTBA CUCTEM
3/IeKTPOCHabKeHnA uenecoobpasHo NpeaycMoTpeTb B KOHCTPYKLMW BXOAHOFO YCTPOMCTBa caepdytolimne
AMana3soHbl HOMUHaNbHbIX CPeAHEKBAAPATUUYHbIX 3HAYEHMUN NU3MEPAEMOTO HAMNPAKEHURA:

Unom: 66; 115; 220; 230; 400; 690 B ans cuctem anekTpocHab»keHns yactoton 50 Iy,

Unom: 69; 120; 240; 277; 347; 480; 600 B ansa cuctem anekTpocHabKeHua yactotol 60 Iy,

Mpn MCNONb30BaHUW BHELWHUX TPAHCHOOPMATOPOB HAMpPAMKEHUA LenecoobpasHO MNPUMEHATb

cnepyouwme AONOAHUTENIbHbIE HOMUHAbHbIE HanpaxkeHuA: 100; 100/ \/3; 110/V 3 B.

Mpu NcnoNb30BaHUK BHELLIHMX NpeobpasoBaTenen LenecoobpasHoO NPUMEHNATb BXOAbI C MOBbILLIEHHOWM
yyBcTBUTENbHOCTbIO: 0,1; 1; 10 B. BXOAHbIE LLenu A0MXKHbI ObITb CNOCOOHbI BOCMPUHUMATL BXOAHbIE CUTHA/bI
C KO3OOUUMEHTOM aMNANTYAbl HE MeHee 2.

MoTpebnsiemasn MOLLHOCTb BXOAHOM LEenn He Ao/xKHa npesbiwaTb 0,5 BT npu HanpaxkeHun 220 B. Mpu
Ha/IMYMM BXOLOB MOBbILIEHHON YyBCTBUTENbHOCTU (MeHee 50 B) BxofHOE cONpOTUBAEHME AOMKHO ObITb HE
meHee 10 KOm/B.

HanpsaxeHne OCHOBHOM 4acTOTbl (4aCTOTbl CUCTEMbI 3/1EKTPOCHAOXKEHMUA), 3HauuTenbHoe no
CpPaBHEHUIO C APYrMMU COCTaBAAIOWMMU HaNpAXKEHUA, He AONXKHO Bbi3blBaTb Neperpysku, npusogdaiimne K
UCKaXKeHMAM WAU WNHTEePMOAYNAUMU CUTHANOB BO BXOAHbIX uenAx CWU. BosHuKaowme npu 3sTom
OONONHUTEeNIbHble MNOrpewwHOCTU He [AO0NXHbl HapywaTb YCTAaHOBJIEHHYIO MOrPeLwHoCcTb pe3y/bTaToB
N3MEPEHUN.

CU ponxHbl UMeTb MHAMKALMIO NeperpysokK.

5.3. TpeboBaHUA K TOYHOCTM U3MEPEHUI

Ona CU, npegHasHaYeHHbIX ANA U3MePeHUA rapPMOHUYECKUX COCTaBAIOWNX MOKA U HANPAXEHUS,
YCTaHOBAEHbI ABa KNAacca TOYHOCTU. 3HAaYEHMA MaKCMMAbHOM AONYCTMMOM NOrpeLwHOCTH, NPUBEAEHHbIE B



Tabnnue 1, OTHOCATCA K OAHOYACTOTHbIM YCTAaHOBMBLUMMCSA CUrHanam B paboyelt nmonoce 4acror,
nsmepnaembim CH npu yctaHOBNEHHbIX paboumnx ycnosusax (B 4act obnacteit U3MeHeHUIt TemnepaTtypbl,
BNAXKHOCTU U HaNpsAXKeHUA NnuTaHmna CU), KoTopble A0NKHbI ObITb YyCTaHOBNEHbI U3rotosutenem CU.
Mpumeyanmne - lMpu ucnbitanmax TC B cooTtBetctBuM ¢ FTOCT 30804.3.2, ponyCcTMMble 3HAYeHUA
MOrPeLHOCTU AOMKHbI OblTb YCTAaHOBAEHbI OTHOCUTENIBHO NPUMeHsAeMbIX HOpM (5% npumeHsaembix Hopm)

NN HoMUHanbHoro Toka TC /,(0,15% /), B 3aBMCMMOCTM OT TOTO, YTO BonbLie. T TpeboBaHMA A0NKHbI ObITb
yuTeHbl Npu BblbOpe gManaszoHa U3MeHeHM BXogHoro Toka CU.



TDEGOBaHMﬂ K TOYHOCTU M3MepeHMl7I TOKa, HanpAaXeHna n mowHOCTH

MaKcumanbHaA NorpewHoCTb
Knacc TouHoctn CU N3mepaeman BennymnHa Ycnosua N
U3mepeHun
Um >=1% Unom +/-5% Upn
HanpaxeHune
Um < 1% Unom +/' 0;05% Unom
Im >= 3% lnom +/' 5% /m
1 Tok
Im < 3% Inom +/‘ 0,15% Inom
P, >=150 Bt +/-1% Py,
MowHocTb
Pm <150 BT +/-1,5 Bt
Um >= 3% Unom +/' 5% Um
HanpaxeHue
Um < 3% Unom +/‘ 0,15% Unom
Il
Im >= 3% lnom +/' 5% /m
Tok
Im < 3% Inom +/' 0/5% Inom

Ihom - HOMWHAIbHOE 3HAaYeHMe gMana3oHa U3MepeHUa TOKa CpeacTBOM M3MepEHMV1;
Unom - HOMMHANbHOE 3HaYeHMe AnanasoHa namepeHna HanpaXKeHna cpeacTtsom M3MEDEHMI>‘1;

Um, Im W Py - N3Mmepaemble BENNYUHDI.

MpumeyaHua

1 CN knacca | nNpumeHAOT, ecan HeobxoAMmo npoBedeHWEe M3MEPEHMN C BbICOKOM TOYHOCTbIO,
HanpuMmep, nNpM NPOBEPKE COOTBETCTBMA  CTaHAapTaM, BbIMNOJHEHUM YCNOBUIA  [A0OrOBOPOB,
npeaycMaTpmUBaloLLIMX BO3MOXKHOCTb pa3pelleHUss COoPHbIX BOMPOCOB NyTEM M3MeEPEHUN, U T.4. Jliobble
N3MepeHUs, BbIMOJIHEHHbIE ABYMA pa3auyHbimu CU Knacca |, 4OMKHbI NPU U3MEPEHUU OAHUX U TEX Ke

Tabnuua 1



CUrHanoB obecrneymBaTtb MONyYeHWE BOCMPOU3BOAMMBIX PE3Y/bTAaTOB C YCTAaHOBAEHHOMN MOrPeLHOCTbHO
(v MHAMUMPOBATL YCNOBUA NeperpysKkun).

2 CW kKnacca | npumeHAT [NA  NPOBEAEHUA WU3MEPEHUA SMUCCUM  2APMOHUYECKUX U
UHMep2apMoHU4YecKUX mokKoe u HanpsaxeHuii. Cl knacca |l npumeHsA0T Npu oblmnx obcnegoBaHMAX.
[onyckaetca npumeHeHne CU Knacca Il gna npoBedeHWss W3MEPEHWIA 3MWUCCUM, €CIM 3HAYEeHUuA

N3MepAEMbIX BEIMYNH TaKOBbI, YTO AarKe Npu AONYLEHUN NOBbILWEHHOW HeonpeaeneHHOCTU U3MepeHuit
04YeBUAHO, YTO YCTaHOBAEHHbIE HOPMbI HE NPeBbIWatoTCA. [PaKTUYECKN NMPU STOM 3HaYEHUA U3MEPAEMbIX
BE/INYMH JOMKHbI 6bITb MeHee 90% YCTaHOB/IEHHbIX HOPM.

3 JononHutenbHo ana CU Knacca | casur ¢das mexay MHAMBMAYabHbIMU KaHanamm A0/KeH 6biTb
meHee h-1°.

YacToTbl, HaxogALWMECA BHE MOOChI YacTOT uamepeHuit CU, ponkHbl BbiTb 0cnabneHbl TaK, YTOObI HE OKa3bIBATb BAUAHUA Ha pe3y/bTaTbl U3MepPeHUin. Ana
NnoNy4YeHMs Heobxogumoro ocnabsieHus, YactoTa OTCYETOB BXOLHOIO CUrHana MOMKET OblTb MHOro 6o0/iblle, Yem MNosoca YacToT uamepeHuint. Hanpumep,
AHANM3NPYEMbBIA CUTHAN MOXKET MMEeTb COCTaBAAKOLWME Ha 4acToTax, Mpesbiwatowmx 25 Kly, HO y4MTbIBAlOTCA /MWL COCTaBAAKOWME HA 4vacToTax Ao 2 Klu,.
HeobxoaMmo NpMMeHATb HU3KOYACTOTHbIA GUABTP, UCKAIOYAIOLLNI Napa3MTHOE Ha0XKEeHWe CNEeKTPOB, C YacTOTOM cpe3a no ypoBHIO 3 Ab npesbiwatoLert nonocy
4acToT B KOTOPOK NPOBOAAT U3mepeHua. OcnabneHne BHe NONOCHI MPONYCKAaHMA A0AXKHO npesbiwaTb 50 4b.

MpumeyaHue - Hanpumep, dunbtp BaTtrepsopTa nATOro nopsaka obecneunsaet ocnabneHme Ha 50 4B Ha YacToTax, B TpM pa3a NPEBbILWAMOLLMX YACTOTY cpesa
Ha yposHe 3 ab.

Ecnm HeobxoAMMO NPOBOANTL N3MEPEHUA FAPMOHMK NOPAAKa Bbile 15 npn HOMUHaNbHOM TOoKe 6osee 5 A U MMHUMaNbHOM HeonpeaeNeHHOCTU U3MEPEHUIA,
LenecoobpasHoO UCMONb30BATb BHELIHWI WYHT UAW AaTYMK TOKa, COr1acoBaHHbIE TaK, YTOObl 06ecneunTb NPOXoXKAEHNE HOMUHAIbHOTO TOKa ncnbiTyemoro TC.

Ons CU, npeaHasHaYeHHbIX TOIbKO A1A U3MEPEHUA FTapMOHUK, TpeboBaHMA K NOrpeLlHOCTU NPUMEHSIOT TO/IbKO B OTHOLIEHUN M3MEPEHUSA rapMOHUYECKNX
COCTaBAAOLMX.

[ns pocTUKeHMA TOYHOCTK, YyCTaHOBAEHHOM B Tabamue 1, uenecoobpasHo npeaycMmaTpmBaTb B KOHCTPYKLMK CUA BO3SMOXKHOCTb MPOCTOM NOACTPOMKM C YETKOM
MHAMKauMen. s 3Toro MoXKeT ObiTb NPUMEHEH BHYTPEHHWUI UM BHELWHUI KaambpaTop. HeonpeaeneHHOCTb 3HaYeHUIM BHYTPEHHEro Kanmbpatopa gonxHa 6biTb
yKasaHa. lorpelHocTn, Bbi3BaHHble Hanbonee BaxKHbIMW BAMAOWMMU dakTopamu (TemnepaTypa, HanpsxKeHue snekTponutaHusa CU u T.4.) AOMKHBI 6bITb
YCTaHOBNEHbI U3roTOBUTENEM, KaK Aa CU, Tak U gns BHYTPEHHero Kaambpatopa (npu Haanuum).

5.4. Cxema U3mepeHuii 1 HanpaxeHue 3N1eKTPonmUTaHma

5.4.1 Cxembl U3MEpPEHUN ANA OLLEHKM SMUCCUN

Cxembl U3MepeHU NpuBeaeHbl Ha PUCYHKax 2 1 3.
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Us - HanpsaxkeHue "da3za - HeliTpanb" NCTOUYHMKA SNEKTPONUTAHUS;
U - HanpseHWe Ha 3axkumax UTC; Z;, Zy - NoNHble CONPOTUBAEHUSA

NPOBO/OB U BXOAHOIA Lienu nsmepeHus Toka; AU - nagenue
HanpseHua Ha conpotusnenusax Z, Zy (AU = AUL + AU N );

L - dasHbI npoBoa; N - HelTpaibHbIM NPOBOA;
NTC - ucnblTyemoe TeXHUYECKOe CPeacTBO

PucyHOK 2 - Cxema U3MepeHmUit IM1cCcmn B ogHodasHbIX cucTemax
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BUHELMUOd LYBLIE
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Us - HanpsaxkeHue "dasa - HelnTpanb" NCTOYHUKA INEKTPONUTAHUSA;
U - HanpAxeHne Ha 3axkumax UTC; Z;, Zy - nonHble cONpPOTUBAEHNA

NPOBOAOB M BXOAHOM Lenn namepenus Toka; AU - nagenve
Hanpsxenua Ha conpotuenenmnax Z, Zy (AU = AU + AU );

L1, Ly, L3 - da3Hble npoBoaa; N - HelTpabHbIA NPOBOA;
UTC - ncnbityemoe TexHM4YecKoe cpeacTso

PucyHok 3 - Cxema UamepeHuin ammccum B TpexdasHbIx cuctemax

5.4.2 HanpAaxeHne aneKTponUTaHUA ANA U3MEPEHUN IMUCCUN

5.4.2.1 O6buwme nonoxeHmn

Mpy N3MepeHUsX B LLENsSX OLLEHKM rapMOHUK NoTpebasemoro Toka Ao 40-i rapMOHMKK YacToTbl CETU
ucnbitateNibHoe HanpaxeHne U Ha 3axkumax WUTC [ONKHO COOTBETCTBOBATb YCTAHOBAEHHbIM HUXKe
TpeboBaHMAM.

5.4.2.2 TpeboBaHua ana TC c noTpebnaembim TOKoM He 6onee 16 A B ogHoi dase

Mpwu ucnbiTaHuax TC ¢ notpebnsaembim TOKom He H6osee 16 A B ogHOM dase fonKHO BbiTb 06ecneveHo
COOTBETCTBUE CAeayoWwmnM TpeboBaHNAM:

a) npu nposeaeHUN UCNbITaHNN TC OTKIOHEHMA UCMbITAaTENBHOFO HAMPAXKEHUA OT YCTAaHOBEHHOIO
3HauYeHWA He AO0/IKHbI NPeBbIWaTb +/- 2%, OTKIOHEHWUA YaCTOTbl MUTAaHWA OT HOMUWHA/IbHOTO 3HAYeHus - +/-
0,5%. Ecnn ucnbityemoe TC YHKUMOHMPYET B OMPEAENeHHOM AMana3oHEe M3MEHEHWUM HanpsKeHuA
3NEeKTPONUTAHUSA, UCMbITaTE/IbHOE HAMpPAXEHWe AO0/IKHO COOTBETCTBOBATb HOMMWMHA/NbHOMY HAMpPAXKEHWUHO
CUCTEMbI 3N1EKTPOCHABXKeHMA, ANA NOAKAOYEHUA K KOTOpoW npeaHasHayeHo TC (Hanpumep, dasHomy
HanpsaxeHuto 220 B, cooTBeTcTBYIOLEMY MeXKbasHOMY HanpaxkeHuio 380 B).

Ons obneryeHns mamepeHnn B TpexdasHbIX TPEXNPOBOAHbIX CETAX MPU OTCYTCTBMM HENTPasbHOro
NPOBOAHMKA [OMYCKAETCA MPUMEHEHME MCKYCCTBEHHOW HENTPasbHOM TOYKM C MCNONAb30BaHMEM Tpex
pe3ncTopos, COMPOTMBAEHUA KOTOPbIX YCTAHOBNAEHbl C norpewHocteto 1%. Llenb npumeHeHUs
NCKYCCTBEHHOM HEUTPaNbHOM TOYKKU - obecrneyeHne NpoBeAeHMA U3MEPEHUN HanpPAXKEeHUA U MOLLHOCTU B
ogHon ¢ase Kak npu KoHourypaumm "dasa - HelTpanb", Tak M npu KoHourypauum "dasa - ¢asza'.
MorpewHocTb nsmepeHma Toka UTC B pesynbTaTe BAUAHUA Harpy3KuM BXOAHbIX Leneir HanpsaxKeHua CU m
NoBbIX YCTAHOBEHHbIX Lienel UCKYCCTBEHHON HEMTPAIbHOM TOUYKM, He A0/XKHbI NpeBbiwaTtb 0,05%.

MpumeyaHue - Bo MHOMMX C/ly4asx B MCMOAb30BAHUN UCKYCCTBEHHOW HEUTPaN HET HEOBXOAMMOCTH,
HO NPKX ee NPUMEHEHUN CneayeT y4UTbIBaTb PAL PEKOMeHAALMN. MCKycCTBEHHAA HEWTPaibHaA TOYKA MOXKET
ObITb CO34aHa TPEMSA BXOLHbIMW NOIHBIMU CONPOTUBAEHUAMMN BONbTMETPoB CH. B KauecTBe aNbTePHATUBDI,
MCKYCCTBEHHAA HEMUTPasb MOXKET BK/OYaTb NOJIHblE CONPOTUBIEHUA CYLLLECTBYIOLLMX LLene NAC BXOAHble
NoOJIHble conpoTUBAeHUA BOAbTMeTPoB CU. BO3MOXKHO TaK¥Ke, YTO LieNb MCKYCCTBEHHOM HeWTpanu (npu
HaN4MM) U BXOAHblE COMPOTUBAEHUA BONLTMETPOB MOTYT ObITb COeAMHEHbl TaK, Y4TObObl HEe BHOCWUTbL
MOrpeLwHoOCTU NpU U3MEPEHUN TOKa (T.K. Harpyska MPUCYTCTBYET HA CTOPOHE WCTOYHWMKA HAMpPAXKEeHUA
npeobpasosaTtena TOKa). Bo MHOrMX Apyrux cayvyasax NOrpewHoCTM Bbi3BAHHbIE HArPy304YHbIM 3ddeKTom
LEenn UCKYCCTBEHHON HEWUTPAU, U BXOLHbIMW MOJNHBIMW CONPOTUBAEHUAMWN BOAbTMETPoB CU, moryT 6bITb
CKOMMNEHCUPOBaHbl Peryivpyowmmmn netaamm obpaTHON CBA3M B MCTOYHMKE, BBOAMMBbIMMU TaK, 4YTOObI
NMOrPELHOCTY U3MEPEHUI, KOTOPbIE B MHbIX CAYy4aaX MOrnn Obl BOSHUKHYTb, GAaKTUUYECKU OTCYTCTBOBA/W.
YaoBneTsopuTesbHble pe3ynbTaTbl, NPUBOAALLME K TOMY, 4YTO YCTAHOBNEHHasA HeonpegeneHHoOCTb
N3MepEeHUi He NpeBbIWaeTCA, MOTyT 4aTb MHOIME Apyrve KoHoUrypaumu;

b) B cnydae TpexdasHoOl CUCTEMbI INEKTPOCHABNKEHUA TPpU MexbdasHbIX HanpsaKeHMA OCHOBHOW
4acToTbl AONXHbI UMETb Yrabl ¢pasosoro casura 0°; 120° +/- 1,5°; 240° +/- 1,5°;

C) TapMOHWMKM  WUCMbITAaTENIbHOrO  HanpsxeHus U nNpu  NOAKNIOYEHMM U HOPMAJSIbHOM
dYHKUMOoHUpoBaHUM UTC He A0MKHbI NPeBbIWaTh:

0,9% - @mng rapMOHMK 3-T'0 HOpSIKa;
0,4% - " " 5-ro ";
0,3% - " " 7-10 ",
0,2% - " " 9-ro ";

0,2% - ANA YeTHbIX rAPMOHUYECKMX COCTaBAAOLWMX OT 2-ro Ao 10-ro nopagkKa;
0,1% - ana rapmoHumyeckux cocrtasaatowmx ot 11-ro ao 40-ro nopaaka;
d) nNUKoBoe 3HAYeHWe MCNbITAaTeNIbHOrO HaMpPsMKeHUA HAOMKHO cocTaBaaTe oT 1,404 po 1,424



CpeAHEKBaAPATUYHOrO 3HAYEHMA U HAaXxo4UTbCA B Npedenax yrna ¢pasosoro casura 87° - 93° oT MomeHTa
NPOXOXKAEHWNA HAMNPAXKEHUA YEPES HYb;

e) amnauTyaHoe 3HadeHve nageHusa Hanpaxenna AU Ha nonHom conpoTuBaeHnn npoBoAoB cxembl
N3MepeHUsa N BXOAHOM LLenn N3MmepeHnsa ToKa He A0AXKHO npesblwaTth 0,5 B.

5.4.2.3 TpeboBaHua ans TC c notpebasembim Tokom 6onee 16 A, Ho He 6onee 75 A B ogHoi dase

Mpu ucnbitaHmax TC ¢ notpebnaembim Tokom 6onee 16 A, Ho He 6onee 75 A B ogHon dase A0MKHO
6bITb 0Oecne4yeHo COOTBETCTBME CAeAYIOWNM TpeboBaHUAM:

a) ucnbiTaTeNbHOE HanpsXKeHWe AO0/KHO COOTBETCTBOBATb HOMWMHasbHOMY HanpsyeHuto TC. Ecam
ncnbityemoe TC GyHKUMOHUPYET B ONpeae/ieHHOM AMana3oHe U3MEHEHUI HANPAXKEHUSA 3/1EeKTPONUTaHKUA,
BbIXOAHOE Hanps)XeHue [OMKHO OblTb HOMUHANIbHBLIM  HAMPAXKEHWMEM CUCTEMbl 3/1EKTPOCHABKEHUSA
(Hanpumep, 120 B, 220 B nnm 230 B ana ogHodasHbix cuctem, 380 B, 400 B ansa TpexdasHbix cucrem). Ana
obneryeHmsa namepeHui B TpexdasHbIX TPEXNPOBOAHBIX CETAX MPU OTCYTCTBMM HENTPAZIbHOIO NPOBOAHMKA
[OMNyCKaeTcA NPUMEHEHWE WCKYCCTBEHHOM HENTPasNbHOM TOYKWM C MCMOb30BaHMEM TPEX PEe3UCTOPOB,
COMPOTUBNEHMA KOTOPbIX YCTAHOBMEHbl C MorpewHoctblo 1%. Lenb npumeHeHMA WCKYCCTBEHHOW
HeMTpPasbHON TOUKK - obecnevyeHne NPOBEAEHUA N3IMEPEHUI HAMPANKEHUA N MOLLHOCTU B OAHON dase KaK
npu KoHdurypaumnm "dasa - HelTpaab", Tak U Npu KoHoUrypaumm "dasa - ¢pasa". MorpewHOCTb U3MepPeHUs
ToKa UTC B pe3ynbTaTte BAUAHUA HArpy3KM BXOAHbIX Lienen HanpsakeHns CU 1 ntobbix yCTaHOBAEHHbIX Lenein
WCKYCCTBEHHOM HEMTPAIbHOM TOUKM, He A0/KHbI NpeBbiwaTb 0,05%;

b) OTKNOHEHUA NCMbITaTENLHOIO HAMPAMKEHUA OT YCTAHOBJIEHHOIO 3HAaYEeHUS He AO/XKHbI NpeBbIWaThb
+/- 2%, OTKNOHEHMA YaCTOTbl MUTAHMA OT HOMUHA/IbHOTO 3Ha4YeHus - +/- 0,5%;

c) B cnyyae TpexdasHOW CUCTEMbl 3/1EKTPOCHABKEHMA HECUMMETPUA HanpAKeHUNn Ao/KHa bbiTb
MeHbLue 50% ypOBHSA 3/IEKTPOMArHUTHON COBMECTUMOCTU MO HECUMMETPUU, YCTAHOBAEHHOTO B [2];

d) rapmoHMyeckne cocTaBasoWMe UCMbITaTeNIbHOTO HanpsaxKeHusa U B pexunme xonoctoro xoga (bes
nogkntodeHns UTC) He AOMKHbI NPEBbLILLATD:

1,5% - Omnsg rapMOHUMK 5-TO nopsanka;
1,25% - " " 3-T7o u 7-1T0 ",
0,7 - " " 11-ro ";
0,6% - " " 9-ro m 13-ro0 ";

0,4% - ANA YeTHbIX FTAPMOHUYECKMX COCTaBAAOLWMX OT 2-ro Ao 10-ro nopagkKa;

0,3% - ANAa rapMoOHMYECKUX coctasaatowmx 12-ro n ot 14-ro o 40-ro nopaaka;

e) Ana npumeHeHus TpeboBaHMUIA, ycTaHOBNEHHbIX B FOCT 30804.3.12, mabauybl 2 u 3, nonHoe
COMPOTUBNEHNE UCTOYHMKA INEKTPOMUTAHMA [OMKHO OblTb TaKMm, 4YTOObl OTHOLIEHME KOPOTKOro
3aMblKaHUA Rse (cm. onpepenerHve B FOCT 30804.3.12 6bln0 pPaBHO WMAM NPEBbLIWANAO MUHUMANbHOE
3HaYeHMe Rsce (Rsce min), 0OECNEUMBAIOLLEE cOOTBETCTBME TC HOPMAM FAPMOHUYECKMX COCTABAAIOLLMX TOKa,
Nnpwv BO3MOYHOM BBEAEHUM peaKTopoB. s npumeHeHUs TpeboBaHWI, ycTaHOBAEeHHbIX B FOCT 30804.3.12,
mab6auya 4, NoNHOE CONPOTUBNEHNE NCTOYHUKA SNEKTPONUTAHUA AOMKHO BbITb TaKMM, YTOObI 3HAaYEHME Rice
He meHee Yem B 1,6 pasa NpPeBbILANO MUHUMA/IbHOE 3HAYeHUe Rs., obecneunBatolee coorsetctame TC
HOPMaM FrapPMOHUYECKUX COCTABIAIOLLMX TOKA, MPU BO3MOKHOM BBELEHUWN PEAKTOPOB.

MpumeyaHne - KoaddpuumeHT 1,6 BBeaeH B CBA3U C Tem, YTo gnsa TC, NOAKAOYEHHOrO K cucteme
3N1eKTPOCHabXKeHUs, 3HaueHMe Ry KOTOPOW NPeBbLIWAET 3HAYEHME Rsce min, YPOBEHb SMUCCUMN FAPMOHUYECKMX
COCTaBAAOLWNX TOKa BO3PACTaET, YTO ObIZIO YYTEHO NPU ycTaHOBEHUM HOpM B FTOCT 30804.3.12, mabauybi
2u3;

f) nonHoe conpoTUBAEHWE UCTOYHMKA SNEKTPONUTAHUA AOJIKHO YYMTbIBATL MOJHbIE COMPOTUBEHUSA
NPOBOAOB CXEMbl U3MEPEHUA W BXOAHOM LLeNn N3MepeHus ToKa.

MpumeyaHne - Bblbop YyKasaHHbIX TPeboBaHW K MNOSHOMY COMPOTUBAEHWUIO W LOMNYCTUMbIM
NCKaXKEHUAM HanpsAXKeHUA UCTOYHUKA 31EKTPONUTaHUA NpeacTaBaseT coboi KOMNPOMUCC, YYUTLIBAIOLLUNA,
YTO BbICOKOKAYeCTBEHHbIE WCTOYHWMKM 3NIEKTPOMUTAHMA C BbICOKOM HArpyskoi Mo TOKYy peaku.
Bocnpon3BoAMMOCTb  pPe3ynbTaTOB  WUCMbITAHUA  NPU  UCMONL30BAHUM  PA3/IMYHBIX  MCTOYHUKOB
3NEKTPONUTAHMA, OTBEYAIOWMX YKa3aHHbIM TpeboBaHMAM K AONYCTUMbIM WMCKAXKEHUAM HAMpPSKEeHUs u
MOJIHOMY COMPOTUBIEHWNIO, MOXKET OblTb HEAOCTAaTOUHOW. [TOBTOPAEMOCTb Pe3ybTAaTOB NPU UCNOb30BaHMMU
OZLHOTO W TOTO e UCTOYHMKA MEeKTPONUTaHUA ABAAETCA YA0BAETBOPUTENbHON. ECiM BO3MOXKHO, cneayeT
MCMONb30BaTb UCTOYHUKMN INEKTPONUTAHUA C Boslee HUBKMMU UCKANKEHUAMMU HAMPANKEHUA U BHYTPEHHUM
MOJIHbIM COMPOTUB/IEHUEM.



5.4.3 MouwHocTtb TC

MolwHocTb TC, Npy HE0O6XOAMMOCTU, U3MEPAIOT C YH4ETOM 3HAUYEHMI HANPAKEHUS Ha 3axkumax U (cm.
PUCYHOK 2 nnu 3) 1 ToKa, notpebasemoro UTC. EciM MCNOAb3YIOT UCTOYHUK 31EKTPONMUTAHUSA, BKAOYAIOLLMIA
N3MepUTESb TOKA, MOLLHOCTb TC M3MEPALIOT C y4ETOM 3HAYEHWUIN HANPAXKEHUA Ha 3aXKMMaX UCTOUYHMKA U TOKA,
notpebnsemoro UTC.

5.5. OueHKa aMnMCcCcum rapMoHmK

Huke ycTaHOBAEHbI TPEHOBAHUSA K YCTPOMCTBAM NOCTNpOLLeccopHom 06paboTkmn B CU (cm. pucyHOK 1).

5.5.1 F'pynnupoBaHue n crna*kusaHue

[ns OueHKM rapMoHUK pe3ynbTaThbl ANCKPETHOro npeobpasoBaHma Oypbe (cm. "Bbixog 1" Ha pucyHKe
1) ponxkHbl 6biTb, BO-NEPBbIX, CrPyNAMPOBAHbI TaK, 4YTOOblI MOAYYMUTb CYMMY KBaZpaTOB 3HauyeHUM
NPOMEXKYTOUYHbIX CMEKTPA/IbHbIX COCTaBAAOLMX MEKAY 4BYMA CMEXKHbIMU raPMOHMKaMM B COOTBETCTBUMN C
BblparkeHnem (8) n pucyHKom 4. Mpu rpynnMpoBaHUM UCMONb3YIOT TONIbKO MPOMENKYTOUYHbIE CNEKTPasbHble
COCTaB/AIOLWME, PACMONIOKEHHbIE BbIlEe FAPMOHUMKU BTOPOro nopsfka. PesynbtaTtom rpynnuposaHuA
ABNAIOTCA FapMOHMYecKue rpynnbl Yy, NopsAAka h, COOTBETCTBYIOLIME LEHTPasIbHbIM COCTaBAAOLMM
YacTOTHbIX 0bs1acTell, OTMEYEHHbIX 3a/IMBKOM Ha pucyHKe 4. 3HauyeHue Y, paccumTbiBatoT no ¢opmyne (8).
[nsa cuctem anektTpocHabxkeHus yactoTtol 50 'y, (N = 10) 3Ha4YeHue Yy, paBHO KOPHIO KBAaZPAaTHOMY CYMMbI
KBaZpaTa 3Ha4YeHUs rapMOHNYECKOM coCTaBAloW e nopagKa h Nac cyMma KBaApaToB 3HAYEHWNI CMEXKHbIX
CMEKTPaNbHbIX COCTaBAAOWMX Ha Mo3uMumMax oT n - 4 o n + 4, NaOC NoOJSIOBMHA KBagpaTa 3Ha4yeHun
COCTaB/IAIOWEN Ha NO3NLMKM n - 5, NAOC NONIOBUHA KBagpaTa 3HAYEHMA COCTABAAIOLWLEN Ha No3uumK n + 5:

1 N/2-1 1
2 _ Lo 2 LIV
Yon = 5 CNm-N2 + Z Yk T 2YC,(Nh)+N/2 ,(8)

k=(-N/2)+1

roe Ycwnen/2 - CPeAHEKBAAPATUYHOE 3HAYEHWe CNEeKTPasibHOW COCTaBAAIOLWEN, COOTBETCTBYHOLLEN
KOHKPETHOM YacTOTHOM NO3NLUKN AUCKPETHOro npeobpasoBaHunsa Pypoe;

(Nh) + k - Homep cneKkTpasbHOM cocTaBAsOWEN;

Yo - PE3YNBTUPYIOLLEE CPeAHEKBAAPATUYHOE 3HAYEHNE FAPMOHUYECKON rpynmbl.

FapMoHu1YecKkas rpyrna WHTeprapMoHuyeckas rpynna
h+2 h+4
Yg’h A
h+1 h+2 h+3 h+4 h+5 Bobixog

MNopagok rapMoHUKK DFT-Beimucnutens

MpumedyaHue - [pynnUMpoBaHUE WHTEPrapMOHMK MOKa3aHO Ha PUCYHKE AUWb ANA NPOACHEHMSA
onpeaenexHna no 3.4.3 (06 oueHKe NHTEPrapMOHUYECKMX TOKOB CM. MPUOKeHUE A)

PUcyHOK 4 - Cxema 06pa3oBaHNA rapMOHMYECKUX
W MHTEpPrapmoHMYeckux rpynn (gns cuctem
3N1eKTpOCHabKeHua yactoToi 50 ly)

Bo-BTOpbIX, [O/MKHO MNPOBOAUTLCA CrAAXKMBAHWE CPeAHEKBALPATUYHbIX 3HAYEHUWM Yy Kamporo
rapMOHWYECKOTo NopAAKa, PAacCUMTaHHbIX B cOOTBETCTBUM ¢ popmysion (8) (cm. "Bbixoa 2a" Ha pucyHke 1), ¢
NCNo/sib30BaHMEM UMGPPOBOro 3KBMBANEHTa GUIbTPa HU3KUX 4YacCTOT MEPBOro nopAgka C MNOCTOSHHOM
BpemeHu 1,5 ¢, KaK NOKa3aHO Ha pUCyHKe 5.



SIS

Yg,h mnu P Yogﬁ nnu Py

z1 -

z' - 3apeprKKa, COOTBETCTBYIOLWANA ANUTENBHOCTM BPEMEHHOIO
WHTepBana uamepeHus; o, [3 - KoadPuumneHTbl GUALTPA,
npueeaeHHble B Tabnuue 2

PucyHok 5 - Cxema peannsaunm unpposoro ¢puabTpa HU3KUX 4acToT
Tabnunua 2

KoadduumeHTsl crnaxknsatoutero ¢uabTpa B 3aBUCMMOCTU
OT LWMPUHbI U3BMEPUTE/IbHOTO OKHA

YacTora Yucno nepmnoaos, cootseTcTBytowee | lMepuosd AMcKpeTM3aumm KoaddpuumeHT dnnbTpa
r ! ONUTENbHOCTM MHTEpBana (undposoro dunbTpa
H nsmepenus, N HW3KKUX Y4acToT), MC a B
50 10 ~=1/200 8,012 7,012
60 12 ~=1/200 8,012 7,012
50 16 ~=1/320 5,206 4,206
60 16 ~=1/267 6,14 5,14

3HayeHWe rapMOHMYECKOW COCTaBAAIOLLE OCHOBHOMW 4YactoTbl Yy: (Npu HeobxoammocTu ero
BblunciaeHna npu ucnbitaHnax TC Knacca C no FOCT 30804.3.2 v pgns onpegeneHua KoapouuneHTos
rapMOHMYECKMX COCTaBAAOWMX MO 3.3 HacTosAlero CraHgapTa) AO/KHO OblTb MOMYYEHO C Y4ETOM
cpeaHeKBaApaTUUYHbIX 3HauyeHW BennumH Yy; Ha "Bbixoge 1" DFT-Bblumcautena (cm. pucyHoKk 1) ¢
NPUMEHEHMEM NPOLLEeAYPbI CTNAXKMBAHUA CUTHANA, KaK YKa3aHO Bbille.

Echn ycTaHOBNEHHble HOPMbI SMWCCMKU MOMEX NpPeayCMaTPUBAOT MPUMEHEeHUe KoapduumeHToB
rapmoHunyeckunx coctasnaownx THDy nan PWHDyy, paccumTbiBaemMbiX Ha OCHOBe cpegHeKBagpaTUYHbIX
3HAYEHWUI TAPMOHNYECKMX COCTABAAIOWMX Yy k, TO YKa3aHHbIE KO3IPPULIMEHTLI BbIYUCAAOT B COOTBETCTBUM C
3.3 no pesynbTaTam gUCKpeTHOro npeobpasosaHma Pypoe (cm. "Bbixos 1" Ha pucyHke 1).

Echn ycTaHOBNEHHblE HOPMbI SMWUCCUKM MOMEX NpPeayCMaTPUBAOT MPUMEHEeHue KoapduumeHToB
rapmoHuyeckux cocrtasnsatowmx THDGy, THDSy, PWHD,y wnn PWHDs,y paccumTbiBaemMblX Ha OCHOBe
CpeAHEeKBaAPATMYHbBIX 3HAYEHUNA TFapPMOHMYECKUMX Fpynn Yy, MAM FrapmoHu4Yeckux noarpynn Ysgn TO
yKasaHHble KO3$OULMEHTbI BbIYMCAAOT B COOTBETCTBUM € 3.3 Ha OCHOBE BE/IMYMH, NOy4aeMbIx Ha "Bbixose
2a" (cm. pucyHoK 1).

Ecav B cOOTBETCTBMM C YCTAaHOBAEHHBIMW HOPMaMW 3MUCCUM MOMEX HEOBXOAMMO CriarkMBaHue
YKa3aHHbIX Bblle KO3pPULMEHTOB rAPMOHNYECKMX COCTABAAIOLLNX, TO AOMKEH ObiTb NpUMeEHeH LMdpoBoi
3KBMBaNEHT GUIbTPA HU3KMX YACTOT NEepPBOro NopsAgKa C NOCTOAHHOM BpemeHM 1,5 ¢, Kak MOKas3aHo Ha
pUCYHKe 5, co 3HauyeHMAMM KoadpduumeHToB no Tabanue 2.

Echn mpu uMcnbITaHUAX Ha COOTBETCTBME HOPMAM 3MUCCUM HEOBXOAMM pacyeT MOLLHOCTM P U
KoadduumeHTa MoLHOCTU (Hanpumep npu ucnoitaHnax TC knaccos C u D no FOCT 30804.3.2), TO BbINOHAIOT
Crna)kKuBaHue 3HadeHni moaynsa P n koapdumumeHTa MOLHOCTU, KaK YKa3aHOo BblILLE.

MpumedaHue - [lonyckaeTcA NPUMEHEHWUA BHELIHEro M3MEPUTENS MOLLHOCTU MPU U3IMEPEHUU HaA
MHTepBane spemeHun ~= 200 mc. 3HayeHUA P, NOAyYEHHbIe OT BHELLUHEro nsmepuTesna MOLHOCTKU, NOAAI0T Ha



BXoZ 6210Ka crnaxkmnsaHusa CU (cm. pucyHok 1).

Ons obecneyeHUs NpoBeAeHUS KOOPAMHUPOBAHHbIX HabNOAEHUI rapMOHUYECKUX COCTaBAAOLLMX
(cm. FOCT 30804.4.30) HeobxoAMMO NPOBECTU AasibHelliee Crna*KMBaHNe U3MEPEHHbIX 3HaYeHUI, ANS Yero
pe3y/bTaTbl FPYNMNMPOBAHMNS CNEKTPA/IbHbIX COCTABAAIOLWMX B COOTBETCTBUU C BblparkeHnem (8) obbegmHAT
ONA NONYyYeHUA CpefHEeKBAAPATUYHOrO 3HayYeHMA Ha MWHTepBase BpPEeMEeHW, PaBHOM AJAUTENbHOCTU
NATHaALATU MHTEepPBanoB UaMmepeHusa. ObbegMHEHHbIe pe3ynbTaTbl AOXKHbI 06HOBAATLCA Kaxable 200 mc
(BnnTenbHoCTb OAHOrO MHTEpPBasa U3MEPEHUA) UK Kaxable 3 ¢ (4MTenbHOCTb NATHAALATU UHTEPBA/oB
n3mepeHus).

5.5.2 CooTBeTCTBME HOPMaM 3MUCCUN

[Ons OUEeHKM cOOTBETCTBMA HOPMaM 3MWUCCUM MPOBOAUTCA CTaTUCTMYECKas o0b6paboTKka AaHHbIX B
COOTBETCTBMU C TpeboBaHWAMM, YCTAHOBNEHHbIMW B COOTBETCTBYIOLWIMUX CTaHAapTax, Hanpumep, FOCT
30804.3.2, rOCT 30804.3.12, TOCT 30804.4.30.

5.6. OueHKa rapMmoHUYeCcKMxX NoArpynn HanpaxeHna

MNpeobpasoBaHne Pypbe MNPUMEHAIOT B MPEAMNON0XKEHUN, UYTO CUTHAN ABASETCA CTAaLMOHAPHbLIM.
OaHaKo B cucTemax 3/1eKTPOCHAOXEHMA MOryT MMETb MEeCTO KonebaHUA HanpsaXKeHWs, YTo NPUBOAUT K
nepenave 4actm sHeprum oT raPMOHMYECKOM COCTaB/IAIOLWEN K CMEKTPasibHbIM COCTaBAAIOWMM HA CMEXHbIX
yactoTax. [1nsa MOBbIWEHUS TOYHOCTU OLLEHKM HaNpAXeHUW FapMOHMK B CUCTEMAX 3/IEKTPOCHAbXKeHuA
BbIXOAHble COCTaBAAOLLINE ANCKPETHOro NpeobpasoBaHns Pypbe Ha YaCTOTax, OTCTOAWMX Ha 5 L, AONKHbI
6bITb CrPYNNMPOBaHbl B COOTBETCTBUM C BblparkeHuem (9) n pucyHKom 6:

k=1
2 2
sg.h — ZYC,(Nh)+k . (9)

k=—1
NuTeprapmornveckas
FapmoHnueckan nogrpynna LISHTpUpPOBaHHanA nogrpynna
h+2 h+4
YC 'y
h+1 h+2 h+3 h+4 h +5 Bbixoa gUckpeTHoro
Mopsangok rapMoHUKK npec6GpasoBaHna

bypee

MpumeyaHue - MNpoueayps! AasibHelero o6beANHEHNA AaHHbIX A5 OLLEeHKM NoArpynn HanpsiXKeHus
ycTaHosneHbl B FTOCT 30804.4.30.

PucyHoK 6 - Cxema 06pa3oBaHNA rapMOHMUYECKMX Noarpynn
WU MHTEPrapMOHUYECKMX LIeHTPUPOBAHHbIX NoArpynn (ana cuctem
3N1eKTPOoCHabxeHunaA yactoTol 50 )

6. pyrme npuHumMnbl aHaAn3a

MpumeHeHne CU Ha OCHOBe AMCKpeTHOro npeobpasosBaHna Pypbe yCTaHOBAEHO B HaCTOALLEM
CTaHAapTe B KayecTse OMopHoro cnocoba mamepeHnin. O4HAKO 3TO He MCKAOYaeT NPUMEHEHUA ApPYrux
NPUHLUMMNOB aHaAn3a, TaKMX Kak NpumeHeHne 6aHKoB LMdpoBbIX GUNLTPOB, AU BeNBAET-aHaAN3a.

Kpome Toro, He uckaouaeTca npumeHeHne CU ¢ mManon ANUTENbHOCTbIO WHTEpBana U3mMepeHus
(snnoTb Ao oaHoro nepuoaa), ocobeHHo B Npubopax HU3KOW cToMmocTu. OgHaKo NpumMmeHeHne Takux CU
ONA OLEHKM COOTBETCTBMA HECTaLUMOHAPHbIX CUTHAN0B HOPMam 3MUCCUKN He AOMYyCKaeTcAa, TaK KaK oueHKa
HecTauMoHapHbIX CUTHAN0B He MOXKeT BbITb NpoBeaeHa NPU Masiol LWMPUHE U3MEPUTENbHOTO OKHa.

TpeboBaHna K CU, NpumeHAOWMM anbTepHaTUBHbIE MNPUHUMMNbI aHanu3a, OOMMKHbl YYUTbIBATb
HeonpeaeneHHoCTb U3MepeHWn, O06YCNOBNEHHYI0 BCEMM BO3AEWCTBYOWMMM daKTopamK, BKAOYASA
HeCcTauMOHapHbIA XapakTep CWUrHana, NapasvTHble HaNOXeHUA CNEeKTPOB M MOTepUM CUHXPOHM3ALMUMW.



HeonpeaeneHHOCTb U3MEPEHUI AOKHA COOTBETCTBOBATL TPe6OBAHMAM, YCTAHOB/IEHHbIM B pasaene 5.
7. NepexoaHbln nepuog,

B CU pekomeHAyeTCcA NPUMEHATL METOA, FPYNNMPOBAHUSA, 0COBEHHO NPW GAIOKTYMPYIOLWMX Harpy3Kax.

Bmecte ¢ Tem npu ucnbitaHMAx TC Ha COOTBETCTBME HOPMaM TAPMOHWYECKUX COCTABAAIOLLUX
notpebnsemoro Toka no FOCT 30804.3.2 v FOCT 30804.3.12 nonyckaeTca B Te4eHUe NepexoaHoro nepuosa
npumeHeHnne CWU, cooTseTcTBylOWMX TPebOBaHUAM, ycTaHOBAEHHbIM B [2]. Mpu 3TomM B NPOTOKONAX
MCNbITaHWM yKa3blBaloT: "MU3mepuTenbHan annapaTypa cooTBeTcTByeT TpeboBaHusam IEC 61000-4-7:1991"

MpumeyaHue - Heob6xo4MMOCTb NEPEXoAHOro Nepmoaa cBszaHa ¢ TeM, YTO 415 NPUMEHEHUA MeToaa
rpynnupoBaHua no 5.5.1, TpebyeTca BHeceHne wuameHeHuit B FOCT 30804.3.2 n IOCT 30804.3.12,
Kacalowmeca TC onpegeneHHbIX BMAOB (Hanpumep, MCNOMb3YOWMX CUMMETPUYHOE MHOronepuogHoe
ynpasfeHue).

8. O6bwme TpeboBaHUsA

MN3roToBUTENb SO/MKEH YCTAHOBUTb paboume ycnosua npumeHeHna CU 1, No BO3MOXKHOCTU, rPaHULbl
A0MYCTUMOMN NOrPeLIHOCTH, 0BYyCNOBAEHHOM:

- UBMEHEHUAMM TEMNEPATYPbI;

- USMEHEHUSAMM BNAKHOCTY;

- UISMEHEHUAMM HaNpAXKeHUA NuTaHus CH;

- KOHAYKTMBHbBIMW 3/1EKTPOMATrHUTHBIMM MOMEXaMM, BO3LENCTBYIOLWMMM MO CETU INEKTPONUTAHUSA;

- OOWMMU HECUMMETPUYHBIMU HANPAXKEHUAMM MOMEX MeXAY BXOAHbIMM uenamu CU, 3axnmamu
MUTAIOLLEr0 HAaNPAXEHNA U 3aXKUMOM 333eMIEHUS;

- BO3JEMCTBUEM 31EKTPOCTATUUECKUX PA3PAL0B;

- BO3JeMCTBMEM PALMOYACTOTHBIX 91EKTPOMArHUTHbIX MONEN.

Mpu npumeHeHue TpeboBaHuii [7] K 6e30MacHOCTU U U30AAUUK, CeayeT YYUTbIBaTb, YTO BXOAHbIE
Lenu HanpsaKeHus n Toka CU moryT BbiTb HenocpeaCcTBEHHO NOAK/IOYEHbI K CETEBbIM NPOBOAHMKAM NOJ,
HanpsXeHnem.

MpunoxeHue A
(cnpaBouHoe)

N3MEPEHUE NHTEPTAPMOHWK

CneKTpanbHble COCTaB/AIOWME Ha YAaCTOTaxX, PACMOJIOXKEHHbIX MeXAy ABYMSA NOC/iefoBaTe/IbHbIMU
rapMOHMYECKMMM YacTOTaMM, BO3HUKAIOT MPU HANNYMM B CUTHANIE UHTEPrapMOHUYECKUX COCTABASIOLLUX.
NCTOYHMKaMM MHTEPrapMOHUYECKUX COCTaBAAOWMX, B OCHOBHOM, ABAAIOTCS:

- TC, Bbi3blBalOWME U3MEHEHNA amMNAUTYAbl U/Uan yrna $asoBoro cABura OCHOBHOW COCTaBAAOLWEN
N/MNN rapMOHNYECKMX COCTaBAAIOLMX, HANPUMEP, 31EKTPOMNPUBOA, C UHBEPTOPAMMU;

- CW/IOBble 3/IEKTPOHHbIE YCTPOWMCTBA, YaCTOTbl MEPEK/IOYEHUIN KOTOPbIX HE CMHXPOHW3UPOBAHbI C
YacTOTOM CUCTEMBI 3/IEKTPOCHABKEHUA, HANPUMEpP, UCTOYHUKU NUTAHUA "NepemMeHHbI TOK - NOCTOAHHbIN
TOK" M KOPPEKTOPbI KOIPPULMEHTA MOLLHOCTH.

NHTeprapMoOHUKM B CUCTEMAX 3NEKTPOCHABKEHUSA, B YaCTHOCTU, NPUBOSAT K:

- BO3HMKHOBEHWIO NOMEX B YCUAUTENAX 3BYKOBOM YaCTOTbI;

- BO3HMKHOBEHMWIO LOMNOJHUTENbHbIX MOMEHTOB B 3/IEKTPOABUIaTENAX U FTeHepaTopax;

- HapylleHno paboTbl YCTPOMCTB, OCHOBAHHbIX Ha U3MepPEeHUW MOMEHTOB MepexoAa HanpsrKeHus
yepes Hy/b, HaNpUMep, PEryAATOPOB CU/Ibl UCTOYHUKOB CBETA;

- BO3HMKHOBEHWIO NOMEX B KaTyLKaxX UHAYKTUBHOCTU (BIEHUE MarHUTOCTPUKLNN);

- B/IOKMPOBAHUIO NN HapyLIEHUIO PaboTbl MPUEMHUKOB CUTHAOB, NepeaaBaemMblX B 3/1EKTPUYECKUX
CEeTAX, UCMOb3YIOLWMX KOHTPOIb MY/IbCaLU.

Cxema u3smepeHnin MHTEePrapMOHMK TOKA 40/KHA MCMO/1b30BaTh 06LWME NPUHLMMDI, YKa3aHHble B 5.4.

CneKTpanbHble COCTaBAAKOWME, OTHOCALIMECH K WHTEPrapMOHMKaM, OObIYHO W3MEHSoTCA Mo
amnanTyae M no 4actote. pynnupoBaHMe CMNEeKTPasibHbIX COCTABAAIOWMX B MHTEPBAJE YACTOT MeXay



nocnefoBateNbHbIMU FaPMOHUYECKUMU COCTaBAAOWMMU 06pasyeT MHTeprapmoHuYeckyto rpynny. 3To
rpynnMpoBaHue NO3BOAAET yYECTb 3HAYEHUA CMEKTPasibHbIX COCTaBAAIOWMNX, BO3HUKAIOWMX Mexay ABYMSA
nocnefoBaTenbHbIMU rapMOHMKaMM, a TaK¥Ke ydecTb pesynbTaTbl GDAOKTYyaLUuii rapMoHUK. BbipaxeHue A.1
Mo3BO/IAET paccyMTaTb 3HaYEHME UHTEPrapMOHUYECKON FPynMbl B 3aBUCMMOCTM OT YaCTOTbl FAPMOHUYECKOM
COCTaBAAOLLLEN.

N

2 2

ig.h — ZYC,(N~h)+k (A1)
k=1

MpumevyaHne - B KOHTeKcTe TpeboBaHWI HacTosAwero cTaHAapTa ig,h npeacrtaBnser cobol
WMHTEeprapmMmoHuYeckyto rpynny nopaaka h (cm. 3.4.3 n pucyHok 4). [na ueneit HacTosllero ctaHaapTa
cpepHeKBaApaTUYHOE 3HAYEHUE UHTEPrapMOHUYECKOWM Tpynnbl MEXAY rapMOHMKaMu nopsagka h u h + 1
o603Ha4vaeTcA Kak Y, n. Hanpumep, rpynna mexay h =5 n h = 6 obosHavaetca Y, s.

BavsaHMe KonebaHui amnautys v yrnos ¢$asoBOro cABura rapMoHMK MOMKET 6biTb YacTUYHO
YMEHbLUEHO MPU MCKAOYEHMU U3 BbiparkeHua (A.1) cneKTpanbHbIX COCTaBAAIOWMX, HEnocpeacTBEHHO
npuAeralWmMx K rapMmoHMYEecKMm dacToTam. [na onpedeneHva cCpeaHeKBaApPaTUUHOrO 3HauyeHUa Yigh
MHTEPTrapMOHMYECKOM LEHTPMPOBAHHOM MNOArPYynnbl CRNeKTpajbHble COCTaBAAlOWME, T.e. Pe3ynbTaTbl
OUCKpeTHoro npeobpasoBaHua dypbe ("Bbixoa 1", pucyHOK 1) AOMKHbI ObiTb MeperpynnupoBaHbl B
COOTBETCTBUM C BblpaxkeHnem (A.2) (cm. 3.4.4.).

N-2

2 2

isg.h — ZYC,<th)+k , (A.2)
=

roe  Yemwh+ - CpeOHEeKBaApaTUYHble 3HAYeHWs CNEeKTPasibHbIX COCTaBASAKOWMX LUCKPETHOTO
npeobpasoBaHus Pypbe, PacnosIOKEHHbIX Bbllle YaCcTOTHOM MNO3ULMN FAPMOHUKN Nopsiaka h;

Yisg,h - CPEOHEKBAAPATUYHOE 3HAYEHME MHTEPTAPMOHNYECKOWN LEHTPUPOBAHHOW NOArpynnbl nopagKa
h.

Hanpumep, MHTEprapMmoHUYeCcKas LLEHTPUPOBaAHHAA Noarpynna mexay h =5 u h = 6 o6o3HavaeTca Yis
s (cm. 3.4.4 1 pUCYHOK 6).

MpumeyaHua

1 TaK KaK HecTauMoHapHble rapMOHMKM Bbl3blBatOT 06pa3oBaHMe 6OKOBbIX N0A0C, 6M3KMX K YacTOTam
FrapMOHMK, CheKTpanbHble cocTasasawwme ana k = 1, 9 mam 11, HenocpeacTBEHHO nNpwuaeratowme K
paccmaTpmMBAaEMbIM FaPMOHMKAM, MOTYT OTpaxKaTb U3MEHEHUA amnanUTya uan $asoBblX YrN10B FAPMOHMUK.
OHW, cnepoBaTenbHO, A0/KHbI OblTb WCKAKOYEHbI ANA TOro, YTobbl 06Pa3oBaTb MHTEPrapMOHUYECKYHO
LEeHTPUPOBaHHYO noarpynny. CM. TakKe PUCYHOK 6.

2 Ecnv npou3BOAUTCA OLEHKA TONbKO FAPMOHUK, TO FPYynnMpoBaHMe NpPoOBOAMUTCA B COOTBETCTBUU C
BbipaykeHnem (8). Eciv rapMOHUKN U MHTEPrapMOHMKN OLEHUBAIOT MO OTAENbHOCTU (Npu ncnbiTaHuax TC,
CNOCOBHbIX reHepupoBaTb MHTEPrapMOHWMKKM),  CMEKTPanbHble  COCTABAANOLWME, HEMNocpeacTBEHHO
npuneraroLine K rapmoHuke (ana k =-1 n +1), rpynnmMpyroT COBMECTHO C 3TO rapMOHUKOM Ana 06pa3oBaHus
rapMoHMYecKol nogrpynnsl nopagka h. OcTalowmecs cneKkTpasbHble cocTaBaswowme (gna k ot 2 go 8)
rpynnupytoT AnAa obpasoBaHWA MHTEPrapMoOHMYECKOW LEeHTPUPOBAHHOM noarpynnbl nopagka h B
COOTBETCTBUM C BblpaxkeHnem (A.2). CM. TaKKe PUCYHOK 6.

Crna)kmBaHWe MHTEPrapMOHUYECKUX TPYMNn M MHTEPrapMOHUYECKMX LEHTPUPOBAHHbIX MOArpynn
NpPoOBOAAT TEM Ke Cnocobom, YTO U NpPU U3MEPEHUM FAPMOHMK, cm. 5.5.1. CrnaxkuBaHue OTAENbHbIX
MHTEPrapMOHMYECKMX COCTABAAIOLLMX NPOBOAMUTL HE PEKOMEHAYETCA.

TpeboBaHMA K MOrPewHoOCTM W3MEPEHUIN WHTEPrapMOHMK UAEHTUYHbI YCTAHOB/IEHHbIM ANA
N3MepPEeHMA rapMOHMK, cM. Tabamuy 1.



MpunoxeHne B
(cnpaBoyHoe)

M3MEPEHNA HA YACTOTAX BbILLIE OBJIACTU YACTOT TAPMOHMUK [0 9 Kkl'y,

B.1 Obuwme nonoxkeHus

CocTtaBnsaioLmMe CUTHANOB (TOKOB MAM HanNpsaXKeHW), 4YacTOTbl KOTOPbIX PACMON0MKEHbI Bbille YacTOTbI
40 rapMoHUKK (NpnbamnsmutenbHo 2 Klu), HO HUNKE BEepPXHEW rpaHuMLbl MNOOCbl HU3KUX YacToT (9 Klu),
06YCN0BNEHbI HECKO/IbBKUMMU ABNEHUAMM:

- MPUMEHEHNEM YCTPOMCTB YNPaBAEHUSA B UCTOYHUKAX INEKTPOMUTAHUSA, UCMOb3YHOLMNX LUMPOTHO-
UMMYAbCHYID  MOAYNAUMIO, [AEWCTBYIOWMX HA CTOPOHE MOAKAKYEHUA K  INEKTPUYEecKon ceTu
(CMHXPOHU3MPOBAHHBIX WAN HE CUHXPOHWU3MPOBAHHbLIX MO OTHOWEHUIO K 4YacToTe CeTu), Hanpumep,
NCMNO/Ib3yeMbIX B aKTUBHbIX CUCTEMAX KOPPEKLMN KO3IbDULMEHTA MOLLHOCTH;

- nepegayen CUrHanoB B SNIEKTPUYECKUX CETAX;

- MHXeKUuMel mnomex B CUCTeMbl 3/IEKTPOCHAbKeHMA OT MNoAKAtoYeHHbIXx TC, Hanpumep,
npeobpasoBaTesnien HanpaAXeHusn;

- KoNlebaHMAMM HanpsaXKeHUa U TOKa, HaBeAeHHbIMU Y3KOMOMOCHbIMU PaAUOU3NYYEHUAMM.

CocTaBnsioLmMe CUTHANOB Ha YacToTax Bbiwe 061aCTM YacTOT rapMOHUK A0 9 Kl MOryT NpeacTaBAATb
€060 CMTHANbI HA OTAENbHbIX YAaCTOTAX MW LUIMPOKOMONOCHbIE NPOLECChI.

M3mepeHua 3TUX COCTaBAAIOLWMX He TPebyloT BbICOKOro paspelleHns no vactoTe. Bmecto atoro
06bIYHO MpPUMEHAETCA FPYMNMNMPOBAHUE SHEPTUWM AHANUIUPYEMbBIX CUTHANOB B 3apaHee YCTaHOBEHHbIX
Mosocax YacToT.

[Nna 4acToTHOro aHanAn3a PeKoMeHZAYeTcA MCNo/b30BaHME AWCKPETHOro npeobpasosBaHua Pypbe B
COOTBETCTBUU C pasgenom 4.

OfHa 13 TpyAHOCTEN NPWU aHaNM3e CNEKTPaNbHbIX COCTaBAAOWMX B NOAOCE YacToT oT 2 Ao 9 Klu,
MMEILLMX Masible aMMAAUTYAbl, CBA3aHA C UCKAOYEHWEM BAUAHUA 3HaYUTENbHO 60/siee MOLLHbIX CUrHANOB
rapMOHMK HU3KOro nopsaaka. Jaa Toro, 4Tobbl 0TGUALTPOBATb CUrHAIbI FTAPMOHMK HU3KOrO NOpAAKa, cieayet
NPUMeHATb 3KBMBaneHT cetm (3C) (cm. pucyHok B.4). Ecam ucnonbsyetca 3C, TO UCMbITaTenbHOe
HanpsaxXeHWe, nogasaemoe Ha UTC npu nsmepeHuax cocTaBaALWMX NoTpebasemoro Toka B nosioce oT 2 Ao
9 K, MOXeT ObITb MOSYY4EHO HEMOCPELACTBEHHO OT pacnpenesTe/IbHOM 3/EKTPUYECKOW CETU HU3KOro
HanpaxeHua (NpM YCNOBMM, UYTO HaMpsKeHWe SABAAETCA [A0CTAaTOYHO CTabulbHbIM WM OTK/JOHEHMUS
Hanpa)eHusa W YacToTbl HaxoAAaTcA B Npeaenax YCTaHOBAEHHbIX Aonyckos). Ecin Heobxoaumble
HanpsAXXeHWe M YacToTa He MOryT ObITb NOMYYEHbl OT pacnpeaennTesibHoOM ceTy obLero HasHavyeHus, To B
KayecTBe a/ibTePHaTNBbI MOKET BbITb MPUMEHEH MNOAXOAALMIA UCTOYHMK SNEKTPONUTAHUA.

B HeKoTopbIX cay4yasax, ecnm KOHCTpyKuma CU BKAtoYaeT KoMBUHaLMIO BHYTpeHHUX ¢unbtpos u CU
obnagaeT A0CTaTOYHO 6ONbWMM ANHAMUYECKMM AMana3oHOoM, aHauM3 B noaoce oT 2 Ao 9 Kl BO3MOKeH
6e3 NpMMmeHeHWs SKBUBAIEHTA CETU.

B.2 OcHoBHOE CpeacTBO N3MepPEHNI

CU B nonoce yactoT oT 2 o 9 Ky, AOMKHO MCNOMb30BaTh AUCKPeTHOe npeobpasoBaHue dypbe B
cootBeTcTBUM C 4.4.1 C W3MEHEHUAMM, YYUTLIBAOLWMMM CBELEHUA, NPUBEAEHHbIE B HACTOALLEM
npunoxeHuun. MNpexae Bcero, Nosioca YacToT BHELWHMX NpeobpasoBaTenei HANPAXKEHUS M TOKa AONXKHa
obecneymBaTb NpoBegeHUe M3MepeHUin B nosoce oT 2 Ao 9 Kl YunTbiBaa HU3KUE YPOBHU M3MEPAEMbIX
CUrHanos, uenecoobpasHo npumeHeHune B CU nonocosoro ¢puabTpa, ocnabastowero amnanTyabl OCHOBHOM
COCTaBAAIOLWEN U CUFHANOB Ha 4acToTax cebiwe 9 KMy, OcnabneHve OCHOBHOWM COCTaBAAOLWLEN AOSKHO
npesblwaTb 560 pas (55 ab).

MprmeyaHue - 3HaYEeHMA N3MEPAEMbIX COCTABAAIOLLMX CUTHANOB B CPABHEHUM CO 3HAYEHUAMU TOKOB
1 HanNpPAXXeHM OCHOBHOM YacToTbl paBHbI 0T 2:10° ao 5-1072.

YacTtoTa AMCKpeTM3auMM [0MKHA OblTb BbibpaHa B COOTBETCTBMM C YCTAHOB/IEHHbIMM MpPaBUAAMMU
aHaNM3a CUrHaNOB TaK, YTOObl MOXKHO OblI0 M3MEPUTb YACTOTHble COCTaBAAlOWME A0 4acToTbl 9 KIu,
BKAOUMTENbHO. [o/mKeH ObiTb NPUMEHEeH BpPeMeHHOW WHTepBan M3MepeHun gautenbHocTbio 200 mc,
COOTBETCTBYHOWMIA NpubansmtensHo 10 (12) nepvosam OCHOBHOWM 4acTOTbl CUCTEM 3/1EKTPOCHabXKeHun
yactoToli 50 (60) y. CnegoBaTeNbHO, YaCTOTHOE pa3aesieHUe MeXAyY NocaeAoBaTeIbHbIMU CMEKTPabHbIMU
cocTasnfaowmm Yer6yanet 5 Iy,

TpeboBaHMA K CUHXPOHM3ALMKN YACTOTbl ANCKPETU3ALMM C HAaCTOTOM CETU HE YCTaHAB/IMBALOT.

CpefHeKBaApaTMYHOE 3HAYeHMe CNeKTpasbHOM cocTaBaAlowel Ha 4vactoTe f 0603HaveHo Yy,



Hanpumep, Yc3is0 O3HAYAET CpegHEKBAAPATUYHOE 3HAYEHNe cocTaBaAoWen Ha YactoTe 3160 Iu.

[na nsmepuTenbHbIX BXOA0B TOKa M HanpsxeHna CU npumeHstoT TpeboBaHMs, ycTaHOBAEHHble B 5.1
1 5.2 cOOTBETCTBEHHO.

B.3 MpynnupoBaHue

[JaHHble, npeacTasaatowme cobo pesynbTaTbl SUCKPETHOIO NpeobpasoBaHma Pypbe (Ccm. pUCYHOK 1,
"Bbixoa 1"), onKHbI 6bITb CrpynnMpoBaHbl. FPyNNMPYIOT AaHHbIE, OTHOCALLMECA K MON0CAaM YacCTOT LMPUHOM
200 Ty, HauyMHaA OT MepBOWM MOAOCbI YacToT wupuHoh 200 T, pacnosoKeHHON HenocpencTBEHHO 3a
061acTbto YaCTOT FAPMOHUK (CM. pucyHOK B.1). LleHTpanbHas yactoTa nepson rpynnbl pasHa 2,1 kl'y ana
CUCTEM 3NEKTPOCHabKeHMA YacToton 50 Ty, 1 2,5 Ky, - ana cuctem 60 My, CpegHeKBaApPaTUUYHOE 3HAYEHME
rPynnbl ANA KaXKA0MW NON0ChI YacToT Yg », onpeaenatoT no dopmyne

b+100 I'y

> Y e

f=b-95T'u

MpumeyaHua

1 WwupnHa nonocbl 4acToT FPyNnNMPOBAHUA YCTAHOBAEHA B COOTBETCTBMM C LUMPUMHOMN MNOAOCHI
nponycKkaHus nameputenbHoro npuemHnka CUCMNP ana yactot ot 9 ao 150 Kly (cm. FOCT 30805.16.1.1,
nonoca yacToT A).

2 3HauyeHuA UEeHTpasbHOW 4YacToTbl, Hanpumep 2100, 2300, 2500 Iy cay:kaT o603HaYeHUAMMU
COOTBETCTBYHOLLEN MOMIOCHI YacTOT rpPynnupoBaHuA. Hamebicliee 3HAYeHME LEHTPaNbHOM YacTOTbl PABHO
8900 Iy, (cm. pucyHok B.1).

3 lnA cuctem anekTpocHabkeHusa yactoTom 60 'y, K YacToTam, pacnosoXKeHHbIM Bbille 061acTh YacToT
rapMOHWUK, OTHOCAT YacToTbl, Npesbiwatowme 2400 Iy,

4 Ecnn B 06nacTb 4YacTOT rapMOHMK BK/OYAOT rapmMoHuMKM fo 50-ro nopsagka, ¢opmyny (B.1)
npUMeHaAT aaa h >= 2500 'y, ans cuctem anekTpocHabxkenusa 50 My u h >= 3100 Iy, - gna cuctem 60 Iy,
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PucyHok B.1 - Cxema pacnpegeneHus noaoc 4actot
npwu n3mepeHusx B 061acTi oT YacToTbl rapMOHUKK 40-ro nopsaka
(ans cuctem anekTpocHabxkeHua yactoTor 50 Mu)
M [0 vacToTbl 9 Kl'y,

B.4 CxeMbl U3MepeHUi 411 OLLEHKN 3MUCCUU

[na ynyyweHma noBTOPAEMOCTM pe3ynbTaToB U3MEPEHUIN NPU OLLEHKE 3MUCCUU CesyeT YCTaHOBUTD
M  NoAdepXuBaTb MNOCTOAHHOE 3HAyYeHue TMOJHOTO COMPOTMBAEHMA UCTOYHUKA  S/IEKTPOMNUTaHUA
(anekTpuueckoii cetTu). nA 3TOro MexKay 3a’KMMaMmn UCTOYHMKA SNEKTPONUTaHUA U 3axknmammn UTC aonxkeH
6bITb BK/IIOYEH 3KBUBAEHT ceTu (IC), obecneunsatowwmii yCTaHOBAEHHOE 3HaYEeHUWE NOJTHOTO CONPOTUB/EHMA
B noJsioce 4yactoT oT 2 A0 9 kly. NoakntoyeHne IC noKasaHo Ha pucyHKax B.2, B.3 (3C-1 - oaHodasHbIl
3KBMBaNeHT cet, IC-2 - TpexdasHbli SKBUBANEHT CETH).

MpumeyvaHue - Mpun n3mepeHUAx COCTaBNAAIOLWMX CUTHANOB Ha YacToTax HuXe 9 KI'y NpuHAT noaxoa,
yCTaHOB/EHHbI B FOCT 30805.16.1.2.
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G - UICTOYHMK 3N1eKTPONUTaHuA; Zs - BHyTpeHHee
NOsIHOE CONPOTUBNAEHNE UCTOYHMKA SNEKTPONUTAHUS;

M - cpeactBo namepeHuit; 3C-1 - oaHoda3HbI SKBUBANEHT CETU;
Zy - BHYTPEHHEe NOJIHOE CONPOTUB/IEHME CPEACTBA U3SMEPEHUIA;
leur - noTpebnaembiit Tok UTC; L - dasHbIM NnpoBoA;

N - HeliTpanbHbIM NpoBoa,; PE - NpoBoA, 3aLWMTHOTO 3a3eMAEHUSA;
NTC - ncnbityemoe TexHU4ecKoe cpeacTso

PucyHoK B.2 - Cxema M3MepeHnin aMUCCUM COCTaBAAIOLLMUX
noTtpebasemoro Toka TC B oaHODaA3HbIX CUCTEMAX

L1
[J
L2 M
L
L3
3C-2 [ UTC
N
PE PE
CHu
3C-2 - TpexdasHblit aKBUBaNEHT cetu; L1, L2, L3 - pa3Hbie
nposoaa; N - HelTpanbHbIN NpoBoa,; PE - NpoBOA, 3aWMUTHOO
3azemnenuns; UTC - ncnbiTyemoe TeXHUYECKOe CPpesCcTBO
MpumedaHme - KoHcTpykumsa 3IC-2 [O0NKHA BKAOYATb TpUM OAHOGMA3HbIX 3KBMBAJEHTA CETU

(HelTpanbHble NPOBOAHUKN COEANHAIOT BMECTE).

PucyHoK B.3 - Cxema M3MepeHUin aMUCCUM COCTaBAAILLMX
notpebasemoro Toka TC B TpexdasHbIx cucTemax

Cxema 3C npeacTaBaeHa Ha pUCyHKe B.3 (ana ynpolweHua npuseseH ogHodasHbIi 3KBUBANEHT CEeTU)
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PucyHok B.4 - SKkBMBANEHT ceTu ana ucnbitaHun TC
c noTpebasiembiM TOKOM He 6osiee 16 A

Mpwn M3MepeHnn TOKOB, UX 3HAYEHUSA A0/KHbI ObITb M3MEPEHbI B NPOBOAHMKaX, coeguHatowmx 3C u
NTC (Hanpumep, B TOYKe B, CM. PUCYHOK B.3).

MpumeyvaHue - Ecam ncnonb3yeTca UCTOYHUK INEKTPONMUTAHMA NMEPEMEHHOTO TOKa, ero MUHAYKTUBHOCTb
M aKTUBHOE CONPOTMBAEHNE He J0XKHbI npeBbiwaTtb 160 mKIMH 1 0,1 Om cOOTBETCTBEHHO.

B.5 TpeboBaHUA K XxapaKTePUCTUKaAM NpoLecca U3MepeHns

HeonpepeneHHoCTb u3mepeHu B uenom ¢ ydyetom CU M U3MeEpUTENBHOrO LWYHTA WM
TpaHchopmaTopa TOKA He AO0/KHA npesbiwatb 10% 3HAYeHWUA M3IMepPSAEeMOro TOKa (NpW MCNbITaHMAX C
OZHOYACTOTHbIMM CUTHaNamm). M3rotoeutenb CU fonKeH yCTaHOBUTb AMANA30H U3MEPSEMbIX 3HAYEHWN, B
OTHOLLUEHMM KOTOPbIX BbINOJHAETCA TpeboBaHWe K HeonpeaeneHHocTn mameperHnin 10%. MakcumanbHas
HeonpeaeneHHOCTb U3MEPEHUIN MpU ydeTe XapakTepuctnk OC He O0/XKHa npesbiwaTtbh +/- 15% 3HayeHuA
rpynnol Ygp.

MpumeyaHue - INeKTponuTaHue AoNKHO obecneunsatb ¢yHKLMOHMpPOBaHMe TC B pabounx ycnosumax
B YaCTU YaCTOTbl, HANPAXEHUA N MOLLHOCTU INEKTPONUTaHUA. JnAa nogadym UCNbITaTeNIbHOrO HanpaAXeHuA
MOXeT ObITb MCMONb30BaHA HW3KOBOJ/IbTHAA pacnpenenuTesibHas 3/1eKTPUYECcKas CeTb WAM NOAXOLALLUN
WUCTOYHWK INEKTPONUTAHUA.

Ecnn B TouKe B MCnonb3yeTcA TOKOBbIW WYHT (CM. pUCYHOK B.3), ero conpoTusaeHmne foMKHO bbiTb He
6onee 0,02 Om. NonHoe conpoTtusneHne IC mexay Toukamu B u N (cm. pucyHok B.3) B nonoce yacTtoT oT 2
00 9 Kkl npu coegmMHeHnn Bmecte Todek A U N He A0/IKHO OTAMYaThca bosee yem Ha 5% OT 3HauYeHuA
YKa3aHHOro Ha pucyHke B.4.

JonycTumble OTKNOHEHMA 3HadeHui anemeHToB 3C (CcMm. puUcyHOK B.4) ycTaHaBAMBAOT TaK, 4YTO6bI
OTKNOHEHUA NOAHOro conpoTusaeHma 3C He oTanyannce 6onee yem Ha 5% OT 3HaYEHWI, YCTaHOBAEHHbIX Ha
puUcyHke B.5, npu M3MeHeHMAX 4YacToTbl, NOTPebnAsemoro ToKa W TemnepaTtypbl. [nA COOTBETCTBUA
YCTAHOBNEHHbIM 3HAaYEHMAM MNOJHOIO COMPOTUBAEHMA AOMKHbI ObiTb NPeAyCMOTPEHbI COOTBETCTBYOLLMNE
KOHCTPYKTUBHbIE 31€MEHTbI I3KBMBAJIEHTA CETU, KOPMYC U BBEAEH KOHTPOb TemnepaTypbl.
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PucyHoK B.5 - Moaynb NnOAHOro CONPOTUB/IEHNA SKBMBAleHTa ceTu

Ha yactotax 2050 1 2450 'y moaynb noaAHOro conpoTtusneHmna 3C paBeH coOTBETCTBEHHO 3,745051 n
3,868051 Om. Moaynb NOAHOrO CONPOTUBAEHMUA |Z| ANa YacToT Bbiwwe 3 Kl BbIYUCAAIOT NO popmyne:

|2l =/8,819+1,23-107 - f*-In(f) . (8.2)

MpunoxxkeHune C
(cnpaBoyHoe)

TEXHWYECKME OBOCHOBAHWA METOJA IPYMIMNPOBAHWNA

Mpu obocHOBaHMM METOAO0B U3MEPEHMUI, YCTAHOBMEHHbIX B HACTOAWEM CTaHAapTe, HeobxoaMmo
NPUHMUMATL BO BHMMAHWE NpoTUBOpeUmnBble TPeboBaHMA K Mpoueccy uamepeHusa (Hanpumep, K WUPUHe
MONOCbl YacTOT WM3MEPEHUI W paspelleHuto no 4yactote). MoaTomy Npu onpegenieHUM Ha MnpakTuKe
pe3ynbTaToB M3MEPEHWUI LAOCTUMKEHME KOMMPOMWCCA MPU BbIMOAHEHUWM MPOTUBOPEUMBBLIX TpeboBaHMIA
ABIAETCA B HEKOTOPbIX CAy4Yanx 6osiee BaXKHbIM, YeM obecrneyeHne HauBbICLIEN TOYHOCTU OLEHKU CUTHana.
B HacToAWEM NPUNONKEHMM PACCMOTPEHBI 060CHOBAHMSA, YYTEHHbIE NPU pa3peLleHnn HECKO/IbKMX Hanboee
Ba*KHbIX BOMPOCOB.

MpumeyaHue - B HacToAWwEeM CTaHAAPTE HAMNPAXKEHUE U CMNA TOKA BblPaXKeHbl B CPeAHEKBAAPATUYHDBIX
3HAYEHMAX, EC/IN HE YKa3aHOo UHOE.

C1 3HepI'ETW-|eCKaﬂ 3KBUBANNEHTHOCTb NPeaCcTaBNEHNA CUTHA1a BO BDEMEHHOﬁ M YacToTHOWM obnactu

I—)HeprequeCKaﬂ Teopema PeneAa ycTtaHaB/iMBaeT ciefylolyr0 3KBUBANEHTHOCTb MOLLHOCTU (MIIM
3Hepl'l4l/1) CUrHana, npeacrtaBieHHoOro so BDEMEHHOVI M YacTOTHOM obnacTax:

f[g(t)]2 dtziﬂG(jw)\2 do, (c.1)



raoe g(t) - dyHKuuMA BpemeHu;

G ( j(D) - KOMMJIeKCHOoe npeobpasoBaHue Pypbe dyHKUMU g(t);

o=2nf .

MpumeyaHue - TaK Kak MOLHOCTb CMTHaNa NPOMNOpPLMOHabHa KBAaAPATy HaNPsAXKeHUsa UKW TOKa, TO
BbipaxeHue [g(t)]> paccmaTpuBaeTtca Kak "MoulHOCTb" curHana. Mostomy, ecam g(t) - 3aBUCUMOCTb

HanpsAXeHUa OT BPEeMEHW, TO fieBad 4YacTb BbipaxkeHusa (C.1) (curHan Bo BpemeHHoW obnactn) umeer
pasmepHocTb B?-c ("sneprun"). NpeobpasosaHne Pypbe curHana g(t) npeacrasnser coboit cnekTpasbHYIO

NAOTHOCTb HaNpPAXeHMA 1, Hanpumep, G( j(D) 6yaner umeTb pasmepHocTb B/, nam B-c, T.e. npasas yactb

BbipaxkeHusa (C.1) byaeT umeTb pasmepHocTb B2-c ("sHeprun®).

Ecnm dyHKUMA BPEMEHU He ABNSETCA NepuoLMYEcKOl, ee CrneKTpasbHas MAOTHOCTb AO/IKHA 6biTb
HenpepbIiBHOM. ECAn GyHKUMA ABNAETCA NepPUOANYECKON, TO OHA MOXKET BbiTb NpeacTaBAeHa B MHTepBane
U3MepeHus LAUTeNbHOCTbIO Ty, TaK Kak GecKoHeyHoe MOBTOPEHME WHTepPBa/ioB WM3MepeHua byaper
MOJIHOCTbIO NpeacTaBnaTb GpyHKUMIO g(t). MpeobpasoBaHue dypbe JAHHOIO OrpaHUMYEHHOro BO BpemeHu
CUrHaNa He ABNAETCA HEMpPepbIBHbIM U COAEPKUT CNEKTPaAsibHbIE IMHUW, YAacTOTbl KOTOPbLIX OTAE/eHbl Apyr
oT apyra uHTepsanamu fy = 1/Ty. NponsseaeHne ANUTENbHOCTM BPEMEHHOIO MHTEPBaaa M3MepeHusa Ha

o . o)
KBagpaT CpeaHEKBAAPATUYHOIO 3HaYEeHUA (KOMMIEKCHOM) CNEeKTPanbHOM CoCTaBAsAOWEN G ¢ HauvactoTe f

= k-fy NnpeacTaBnseT coboit (NpMbAN3UTENBHO) IHEPTUIO, COOTBETCTBYIOLLYIO HEMPEPbLIBHOW CNEKTPaibHOM
NAOTHOCTW B MHTepBane 4acToT oT f - fv/2 Ao f + fn/2. "IHeprua" cymmbl cneKTpanbHbIX TMHUA SKBUBANEHTHA
"sHeprun" GyHKUMM BpeMeHU B nNpegenax MHTepBana nsmepeHua. Pasgenms "sHepruio” Ha ANUTENbHOCTb
WHTEPBANA U3MEPEHUA, NONYYUM CiedyHoLEee BblipaXKeHue:

+Ty /2 s
TL j. [o@] dt=> |G, .(c2
N -Ty/2 k=—c0

NleBaa vactb BblpaxeHusa (C.2) npeacTtaBnseT coboli cpeaHIO MOLLHOCTbL GYHKLUUW BPEMEHU B
npeaenax MHTepBana U3IMepeHus, Npasan 4acTb BblparkeHuMa (C.2) - NOSHYIO MOLLHOCTb BCEX CMEKTPanbHbIX
NMHUA.

CneKkTpanbHble /AWHUKM npeobpasoBaHua dDypbe Ha OTPUUATENbHbIX YacToTax ABAAIOTCA
COMPAXKEHHbIMWU OTHOCUTENIBHO CMEKTPA/bHbIX IMHUIA MPU TEX KE MOOMKUTENbHbIX YAaCTOTaX, T.e. CMEKTP
"MOLLHOCTM" CMMMETPUYEH OTHOCUTENbHO YacToTbl f = 0. MpU CNOXKEHMM YacTel CNeKTPA Ha OTPULATENbHbIX
M NONOXKUTENbHbIX YacToTax BblpaxeHue (C.2) MoXeT BbITb yNpoLLEHO:

+Ty /2 o
1 J' [g(t)]2 dt=G; +22‘Gk‘2 .(C.3)
TN ~Ty/2 k=1

OnpeaeneHve aMnanTyapl Cx COCTaBAAlLENA paaa dypbe B COOTBETCTBMU C BbipaxeHuem (3) (cm.
pasgen 3) otHocuTca K Ta/2, a He K Ty (McKkaouasa o, KOTOpbIA oTHOCUTCA K Ty). Moatomy cx = 2Gk Uam

Ck = \/5 Gk . BbipaxkeHue (C.3) moxeT bbITb, C/iel0BaTeNbHO, NPe/iCTaB/eHO B BUE:

+Ty/2 . 0o
L lowFa-a Sief =S co
N T, /2 k=1 k=0

MpakTnUYyeckn Homepa KoapULUMeHTOB B cymme BbiparkeHus (C.4) fonKHbl ObITb OrpaHuYeHsbl, 1.e. K =

Ecnv nonoca YyacToT curHana orpaHudeHa 4yactoton fx = Kfy, To "MoLLHOCTL" cocTaBasoWwmx nopaaka k
> K paBHa HY/1l0 U OHU MOTYT BbITb MCK/IOYEHbI U3 CyMMbI B BbipaxkeHun (C.4). Mpu aTom HeobxoaAnmo, YTobbl
yacToTa fx bbl1la BHE NONOCHI paboymx YacToT CpeacTBa U3MEPEHUN.

C.2 XapaKTepuCcTUKKN UMdpoBbIX CPeaACcTB U3SMEPEHUN



B HactoAwem ctaHaapTe paccmoTpeHbl uudposbie CU. B cootsetctBum ¢ dpopmynon LLleHHOHa
bYHKUMA BpeMEHU A0JIKHA ObiTb AUCKPETU3MPOBAHA C YacCTOTOM OTCYETOB fs > 2fy, TaK YTO KO3hULMEHTDI
CMEKTPaNbHbIX COCTABAAIOLWMX AOMKHbI ObITb paccunTaHbl BNAOTb A0 Cr. YNCNO OTCUETOB B U3MEPUTENBHOM
OKHe coctaBnsieT M = fTy.

Mpyv wnAeanbHbIX YCAOBUAX, YKAa3aHHbIX BbllWe, T.e., €CAM CUrHaN, Mpeobpa3oBaHHbIA B
nocnenoBaTeNbHOCTb AUCKPETHbIX BEUYUNH, ABNAETCA NepUOANYECKUM, ero Noaoca YacToT OorpaHUYeHa 1
WHTEPBAN WU3MEPEHUA CUHXPOHU3MPOBAH C MEPUOAUYECKUM CUTHANOM, BbipaxkeHue (C.4) moxeT 6biTb
nepenuncaHo B Buae:

1 N 2 N/2 2
N2La® = 2Cl e

raoe g(t;) - 3HauyeHMA GYHKLMN BPEMEHU B TOUKAX B3ATUA BbIBOPOK;

ti= iTN/N.

M3 BbipaxkeHus (C.5) cneayeT, uTo cpeHEKBaAPATUUYHOE 3HAYEHME CNEKTPA/IbHbIX COCTaBAAOLINX NPU
NnpeacTaBNEHUM CUrHANA B YaCTOTHOM 06NacTU pPaBHO CpefHEeKBaApPaTUYHOMY 3HAYEHWIOD CUrHana BO
BpeMeHHOW o0b6nacTu npu ero npeacraBfeHMM B BUAE NOCAefoBaTeNbHOCTM BblbopoK. [oaTomy
sHepreTMyeckasa Teopema Penea MoXKeT ObiTb NPUMEHEHA A1A MOATBEPKAEHUA TOrO, YTO NPU KOHKPETHbIX
YC/IOBUSAX CNEKTP MOLLLHOCTU A0CTAaTOYHO TOYHO NPeACTaBAAET CMrHaA BO BpeMeHHOW obnacTty.

Mpn unAaeanbHbIX YCNOBUAX, YKa3aHHbIX BbIWe, CMNEKTP MOLWLHOCTU, PacCYMTaHHbIN MeTogamM,
YCTaHOBNIEHHbIMW B HACTOALLEM CTaHZapTe, NpeacTaBaseT coboil CpeaHIol MOLLHOCTb CMeKTPasbHbIX
COCTaB/IAOWMX U3MEPAEMOrO CUrHafa Ha YCTaHOB/NEHHOM BPEMEHHOM MHTepBane uamepeHuin. Cnektp
MOLLHOCTM TOYHO onpeaensieT NoNHYH MOLWHOCTb CUTHANA, @ TaK¥Ke MOLLHOCTM MHANBUAYAIbHbIX YaCTOTHbIX
COCTaB/IAIOLWMX M YaCTOTbl 3TUX COCTaBAAOWMX. O NPAKTUYECKUX LLeNen YCI0BUA MOTYT BbiTb OTHECEHbI K
"moeanvHbiM", ecin BCe COCTaBAAKOLWME W3IMEPSEMOro CUrHasia ABAAKOTCA B TOYHOCTM "6asoBbimn"
rapmoHukamu, T.e. fy = 1/Tn. YuuTbiBas »KecTkme TpeboBaHMA K CUHXPOHW3aLUMM, YCTaHOBJEHHble B
HaCToALLLEM CTaHAaPTe, AaHHbIe YC/10BUSA, 6AN3KME K uAeanbHbIM, No onpeaeneHunio byayt MmeTb MecTo And
COCTaBAAOLLEN OCHOBHOM YaCTOTbl CUCTEMbI 31EKTPOCHAOXKEHMA, N ANA N0ObIX COCTABAIOLWMX Ha YacToTax,
KpaTHbIX OCHOBHO 4acToTe, T.e., AN TaPMOHUK OCHOBHOW YacTOTbl.

MpumeyaHne - 3HayeHue "6a3oBOM" 4acTOTbl AOMKHO ObITb 06PATHO ANUTENBHOCTM WMHTEpPBana
N3MepeHus; 3Ha4YeHe OCHOBHOM YacToTbl 06PaTHO A/IMTENLHOCTU NEPUOAA B CUCTEME 3/1EKTPOCHABKEHUS.

ONnTenbHOCTb BPEMEHHOro MHTepBasa M3MepeHus (WuMpuHa u3mepuTenbHoro okHa) ana CU,
COOTBETCTBYIOWMX TpeboBaHMAM HacToAllero ctaHgapTta, Ty ~= 200 mc, paBHa 10 nepuvogam OCHOBHOWM
YacToTbl AN CUCTEM 3NeKTpocHabxkeHus 50 My, 1 12 nepnogam OCHOBHOM YacToTbl Ana cuctem 60 Mu. CH,
CKOHCTPYMpOBaHHbIe B COOTBETCTBMM C TpeboBaHusmM nepsoro nsgaHua |IEC 61000-4-7 (cm. [2]) umetoT
N3MepuUTeIbHOE OKHO LWKNPUHOW 16 neprMoaoB OCHOBHOM 4acToThbl (AanTenbHocTb ~= 320 mc 41A CUCTEM
3NeKTpocHabxkeHus 50 Iy M ~= 267 MC gns cUCTEM 31eKTpocHabxkeHua 60 Tu). YacToTHbIA pasHoOC
CneKTpanbHbIX cocTaBaatowmx ("6asosana" yactorta fy) ana CU, cooTBeTcTBYOWMX TPEeOOBaHMAM HACTOALLETO
CcTaHgapTa, paseH 5 M'y. Ana CU, cooTBeTcTBYIOWMX TPEOOBaHUAM nepsoro nsganua IEC 61000-4-7 (cm. [2]),
YaCTOTHbIA Pa3HOC CNEKTPasIbHbIX COCTaBAAOWMX paBeH ~= 3,125 Iy - Ana cuctem 371eKTpocHabXKeHun
yactoton 50 'y 1 ~= 3,75 'y, a4na cuctem aneKkTpocHabxkeHma 60 l'u.

MeToA, rpynnupoBaHuA, YCTaHOBJIEHHbIN B HacToAWEM CTaHAapTe [BbiparkeHue (8)], obecneunBaer
TOYHYHO OLLEeHKY MOJIHOM MOLLHOCTM CMeKTpasbHbIX cocTaBaalowmx. [pu ucnosb3oBaHMKM MeToza
rPynnMpPoOBaHMA YYUTbIBAIOT BCE CMEKTPa/ibHble COCTaBAAIOWME, @ He TO/IbKO CNeKTpasibHble JIMHUWU Ha
YyacToTax, KpaTHbIX OCHOBHOI YacTtoTe ("'rapmoHUKN"). BbiparkeHue (8) OTHOCUTCA TOJIbKO K CMEeKTPa/ibHbIM
JIMHMAM NpPU 4YacTOTHOM pasHoce 5 Tu, M A0/MKHO, cnegoBaTenbHO, 6bITb MoAMPULUPOBAHO NpU
NCNonb3oBaHMM Apyrux "6a3oBbIx" YacToT. MpM NPaBUAbHOM NPUMEHEHUU BbipakeHus (8) ¢ yuetom ero
moauduKkauum (Npu HeobXoAMMOCTU), CMEKTP MOLLHOCTM TOYHO MNpeAcTaBAAeT CPeAHIo MOLLHOCTb
N3MepPSEMOro CUrHana, Kak yCTaHOB/IEHO 3HepreTUYecKkom Teopemont Penes.

Ons ycnoBui, KoTopble He MOryT ObiTb OTHECEHbl K WAeanbHbIM, Hanpumep, NpPU HaAUUYUM
HerapmoHWYecKoro CurHana c cocTasaslowmMmn Ha dactotax f /= kfy (k - uenoe umcno), npoucxoaut
onpeaeneHHaa noteps MHPopmMauMM O YAaCTOTHOM COAEP)KaHWUW CUrHanNa, HO MOLLHOCTb CUrHana byaet
npeacTtaBnaeHa ToyHo. [Mpu nHTepBane namepeHma gamtenbHocTbio 200 MC HanMumMe UHTepPrapMOoHUYECKUX
COCTaBAIAIOWMX Ha YacToTaxX, He KpaTHbIX YacToTe 5 U, Hanpumep, Ha yactote 287 Iy OygeT o3HayaTb



Ha/MuMe HerapmoHMYECKOrOo CWUrHana WAUM  MPUCYTCTBME KONebaHWit HanpaxeHua B npegenax
aHaNM3MPYEMOro MHTepPBaA/a U3MepeHuin. MeToa rpynnmMpoBaHns, YyCTaHOB/IEHHbINM B HACTOALLEM CTaHAapTe,
obecneunBaeT TOUYHYIO OLLEHKY MOLLHOCTM B BONbLIMHCTBE cnyyaeB. PacnpegeneHune MoLWHOCTM a Npeaenax
rpynn, COOTBETCTBYIOWMX KOHKPETHbIM CUITHa/1amM, 3aBUCUT OT XapaKTEPUCTUK HaNlOMKEHHbIX CUTHA/O0B.

B pasgenax C.3 - C.4 npuBefeHbl HECKO/IbKO MPUMEPOB, UANOCTPUPYIOLLNX AaHHbIM nogxoa. BanaHue
KonebaHUM rapMOHMK HanpsAXKeHUA U TOKa paccMmoTpeHo B C.3. BaMAHWE MHTeprapMoHMK paccmoTpeHo B C.4.
B npuBegeHHbIX NpMmepax OCHOBHblE COCTABAAIOWME HAMPAXKEHWUA W TOKA, ABAAIOLLIMECA Ha MpPaKTUKe
npeobiagalolmMMmn, He PaccMaTpPMBAlOTCA. ITO NO3BO/SET AeTaNbHO NpeacTaBUTb Ha pucyHkax C.1 - C.7
cnekTpanbHble IMHUN 1 3D dEKTbI TPYNNUPOBaHMS.

C.3 KonebaHuA rapMoHuK

Mpumep 1 - Tok namoli 2apMOHUKU 80 @6pemMeHHoli u cnekmpanbHoii o06aacmu,
cpedHeKkeadpamuyHoe 3HA4YeHUe KOMOPOo20 U3MeHsemcsi 8 meyeHue OnAuUMenbHOCMU UHMepeana
usmepeHusa om 3,536 0o 0,707 A npedcmaeneH Ha pucyHke C.1. Tok usameHaemca nocae 21, 25 nepuoda
namoii 2apmMoHuKu. PacuemHoe cpedHeKsaopamu4yecKkoe 3Ha4eHue MoKa 0414 OaHHO20 c/y4Yas PaeHo
2,367 A. UsmepeHHoe 3HayeHuUe namoii 2apMOHUKU (0OUHOYHAA cneKkmpanbHasa AuUHUA) paeHo 1,909 A,
ymo 6e3 paccmompeHua Opyaux cneKmpanbHbiX AUHUl npueodum K owubke 19,3%. Pacyem 3HavyeHusn
2apmoHuYecKoli nodzpynnsl npueodum 6 3Mmom cayvde K 3HavyeHuro moka 2,276 A (owubka cHuxcaemcsa
00 3,84%). OOHaKo pacyem 3Ha4eHUA 2apPMOHUYEcKoii 2pynmnbl usmepeHHol AUHUU nNpueodum yxce K
3Ha4eHuro 2,332 A, umo coomeemcmeyem Hebonbwoli ocmamoyHoli owubke 1,47%.
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PucyHok C.1 - KosiebaHus ToKa NATON rapMoOHUKHK

Mpumep 2 - HanpaxeHua 2apPMOHUK 8 cucmemax 3/71eKmpocHabyceHua 06bIYHO 8bi38aHbI
20PMOHUYECKUMU COCMABAAIOWUMU MOKd, nompebaaemoz0 HeCKONbKUMU HeauHeliHbIMU Haz2py3Kamu.
Kak npaeuno, cywjecmeeHHas Koppenayusa mexcdy UsmeHeHUAMU Haz2py30K omcymcmayem. Kpome mozo,
K cucmemam 371eKmpocHabxyceHUa MOOKAOYEeHbl MAKXe Kea3ucmayuoHapHble Haz2py3ku. Mosmomy
6bicmpble haroKMyayuu 2apMOHUK HAMNPAXEHUA CO 3Ha4YuUmesibHbIMU PAa3mMaxamu A6a11mcsa pedKumu 6
cucmemax 3neKmMpocHabxceHua. HanpsaxceHue namoli 2apMOHUKU 60 epeMeHHOll U cneKkmpanbHoli
obnacmu, cpedHeKeadpamu4yecKoe 3HaYeHUe KOMmopo20 U3MeHAemcsa 8 meyeHue OnaumesnbHocmu
uHmepsana usmepeHua om 13,225 do 9,776 B npedcmasneHo Ha pucyHKe C.2. B daHHOmM cay4ae
pacyemHoe cpedHeKkeadpamuyeckoe 3Ha4yeHue HanpaXeHusa paeHo 11,37 B, a usmepeHHoe (0OUHOYHAA
cneKmpanbHaa auHusa) - 11,24 B. YcmaHoeneHHblli 8 Hacmoawem cmaHOapme aa20pumm
2pynnuposaHus npusodum K 3HavyeHuro 11,33 B 0na 2apmoHuveckoli nodzpynnel u 11,34 B Ona
2apmoHuYecKoli 2pynnsl (owubku 0,35 u 0,24% coomeemcmeeHHo). TakKue owubKu Haxodamca 6
npedesnax nozpewHocmu, ycmaHoeseHHoll 0a1a cpedcme usmepeHudl.



CpefHexsagpaTHiHOe 3HAYEHHe HATIPMKEHUA NATOR rapMOHMKH, B
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PucyHok C.2 - KonebaHua HanpaxeHUs NATON rapMOHUKM

Mpumep 3 - MuKpososiHoBbIe nevu 8 cocmase 2apMOHUK nompebasaemoz20 moka co30arom makxce
mpemoilo 2apMOHUKY. B Kayecmee npumepa paccmompeHd MUKPOBO/AHOBAA Mevysb € ¢ha3o68bim
ynpassaeHuem cpedHeli MowWHOCMbIO Npu Yacmome noemopeHusa 5 My u paboyem yukne 50%. Tok
mpemeoeli 2apMOHUKU U coomeemcmaytowuli cnekmp npedcmassneHsi Ha pucyHKe C.3. 3HayeHUe MoKa
mpemeeli 2apmoHuku paeHo 1 A. [lonHoe cpedHekeadpamu4yHoe 3HavYeHue MoKa pasHo 0,707 A.
CpedHeKeadpamu4yHoe 3HaYeHue cneKkmpasnbHoli AuHUU amoli 2apmoHuKu paeHo 0,5 A (owubka - 29,3%).
3HauyeHue 2apmoHuyeckoli nodzpynnvi paeHo 0,673 A (owubKa - 4,8%), 3HaYeHue 2apmoHuYecKoli 2pynnbi
pasHo 0,692 A (owubka - 2%).
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PucyHok C.3 - KonebaHua ToKa TpeTbei rapMOHUKK
MWKPOBONHOBOW Neyun

C.4 N"HTeprapmoHMKM

Mpumep 1 - K cucmemam 3neKmpocHabxceHus mo2ym 6bimb nodKaYeHbl ycmpolicmea
nepedayu/npuema cuzHanoe. C mem, ymobbl UCKAOYUMb HapyweHus paboms! npu eo3delicmeuu
20PMOHUK cemeeo20 HanpAaXceHus, yKa3aHHble ycmpolicmea ucnonsb3yiom 4acmomebl, KaK npaeuso,
pacnosoxceHHble Mexoy Yacmomamu 08yX 2aPMOHUK, m.e. UHMepaapMoHu4vecKue yacmomel. Ecau
Yyacmoma Kpamda "6a30eo0ii" yacmome fy u cuzHan umeem nOCMOAHHLII yposeHb 6 npedesnax
uHmMepeana usmMepeHUs, Mo 8 cnekmpe noseasemcsa o0Ha 0ononHUMenbHAA AUHUA Ha OaHHOIi Yyacmome
u 8 donosHUMesibHOM 2pynnupoeaHuu Hem Heobxodumocmu. Ho 0na mozo, ymobbl nepedamo
UHhopmayuro, cuzHan modyaupyrom. BausHue modyaayuu npueooum K rNnosesneHuUlo CreKkmpasnbHoiX
AUHUl, YeHMPUPOBAHHbLIX OMHOCUMEAbHO Yacmom cuz2Hanuzayuu. FpynnuposaHue UHMep2apMOHUK 8
coomeemcmeuu ¢ mpeboeaHUAMU MpuUAOHeHUA A nNpusodum K CHUMCeHU OowuboK, KAk u npu
2pynnupoeaHUU cocmasnaruiux, NOKA3aHHbIX Ha pucyHke C.3.

Bo MHo2uX cAy4asx UCMOAb3yHOM 4acmombl CU2HAAU3AYUU, He KpamHble Yyacmome fy. Mpumep
HenpepbieHO20 nepedasaemozo cuzHana 23 B Ha yacmome 178 'y, HasnoxceHHO020 HO MPembiko U NAMYyo
20PMOHUKU, umerouwjue cpedHekeadpamuyHele 3HavyeHusa 11,5 B, npedcmaseneH Ha pucyHke C.4.
JAuckpemHoe npeobpaszoeaHue ®Pypve, He obecneyusaroujee onpedeneHue crnekmMpanbHoli AUHUU HA



yacmome 178 'y (aeneHue "nomepu" cuzHana), pacnpedensaem 3Hep2uro cu2Hana Ha yacmome 178 y
6nuznexawjum cneKmpasnbHeIM AUHUAM. B OaHHOM cayvae uHmepaapmMoHuvecKas 2pynna nopadka 3,5
(cm. npunoxceHue A) codepicum 6oabwyo Yacmoe pacnpedeneHHoli 3Hepauu. 3HayeHue 2pynnbl PAeHO
22,51 B (owubka - nuwb 2,15%).
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TapmMoHUYECKEA ROATPYNNE

PucyHok C.4 - NepepaBaemblit curHan Ha yactote 178 'y,
COBMECTHO C TPETbEeM M NATON rapMOHUKAMMU

lpumeyaHusa

1 Pesynomamom "nomepu" cueHana Ha yacmome, He KpamHoii "6a3oeoii" yacmome, aensemca
HanoxeHue 00NOAHUMENbHBLIX 8EKMOPOB8 HA 8€KMOPbI NepeoOHA4AbHbIX 2APMOHUK (cm. pucyHoK C.7).
Yanol ¢pazoeozo cdsuza mexdy 0ononHUMebHbIM U NepeoHAYdsbHbIM 8eKmMopomM 00HOl u moli e
Yyacmomeol yeeauvusaromcsa (Uau yMmeHoWaromcs) Ha NOCMOSAHHYIO 8eAUYUHY npu nepexode om 00HO20
UHmMepeana usmepeHus (U3mepumesnibHO20 OKHA) K Opy2omy. B 3asucumocmu om yanaa ¢pazoeozo cosuza
pe3yaomupyrowuii 6eKmop Moxem uU3MeHAMbCA om CymMmbl 00 pa3HOCMU 3mMux eeKkmopos. B
Hacmoswem npumepe nepeoHa4asnbHbuili eeKkmop paseH 11,5 B u donosnHumesnbHblie 8eKMopbl pasHsoi 1,2
B Ha yacmome 150 'y u 0,4 B Ha yacmome 250 Iy (cm. pucyHok C.4). Peaynbmupyoujue eeKmopol
usmeHaromca om 10,3 8o 12,7 B Ha yacmome 150 'y u om 11,1 do 11,9 B - Ha yacmome 250 ly.
CpeOHeKeadpamu4yHoe 3HaYeHue pe3ynbMmMupylowe20 eeKkmopa, onpeodeseHHoe HA MHoO2UX
nocnedosamesbHbIX UHMepPBAnax usmepeHus, npedcmassasem coboli "obuwjee"” cpedHekeadpamuyHoe
3Ha4YyeHUe NepeoHAYAsIbHO20 U O0NMONHUMENbHbLIX 8eKMopos. B Hacmoawem npumepe smo 11,56 B Ha
yacmome 150 My u 11,51 B - Ha yacmome 250 ly. lMpoyedypa canaxcusaHus, npumeHAemdsa nocne
2pynnuposaHus, 3Ha4YumesibHO ymeHowidem 603MOM(Hble OMK/AOHeHUs u obecnevyueaem nosay4yeHue
cpedHux 3HaveHuli, 6s1U3Kux K obwemy cpedHeKsadpPamMu4yHOMY 3Ha4YeHU!o.

2 Ecnu yposeHb cu2Han08, nepedasdembiXx 8 cucmeme 3/71eKMpocHabxyceHusa, MmeHbwe, 4Yem 8
Hacmoswem npumepe, 8auUssHUE yKa3aHHbIX ebluie 3hghekmoes coomeemcmeeHHO yMmeHbwaemcs.

Mpumep 2 - B cucmemax 3AeKMPOCHAB}eHUs moz2ym umMemb Mecmo UHMep2apMoHuYecKue
cocmasnsowjue MoKa u HanpsaxceHus, He céA3aHHbIe ¢ nepedayeli cuzHano8, cy4yaliHo 603HUKaAroujue Ha
yacmomax mex 0y O08ymsa coceOHUMU 2apmoHukamu. Hanpumep, Ha pucyHke C.5 nokasaHa
uHmepzaapmoHuka 9,8 B Ha yacmome 287 [y coemecmHo ¢ namoii eapmoHuKoli 13,2 B u wecmoii
2apmoHuKoli 10 B. B npusedeHHOM crieKmpe sudeH 3¢pgpekm "nomepu"” cuzHana. UHmepaapmoHuveckas
epynna nopsadka 5 (cm. 3.4) umeem 3HayeHue 9,534 B (owubka - 2,7%).
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PucyHok C.5 - UHTeprapmoHmKa Ha yactoTte 287 Iy, COBMeCTHO
C MATOM U LWECTON rAapMOHUKAMMU

Mpumep 3 - Inekmpodsuzamesnb C UIMEHAIOWUMCA MOMEHMOM, Hanpumep, npueodawuli e
deilicmeue nopwHegoli HACOC, UHX¥eKmupyem 8 cucmemMy 3AeKMpocHab}ceHUA NAMYy 2aPMOHUKY
Hanpsax}eHus, cpedHee 3HavyeHue Komopoli pasHo 10 B, MOOynUpPOBAHHYIO CUHYCOUOAAbHbIM CU2HA/IOM
yacmomoii 5 'y npu Kosgpgpuyuernme modynayuu 20% (cm. pucyHok C.6).
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PucyHok C.6 - MoaynupoBaHHasA NATaa rapMOHUKA COBMECTHO
C UHTEPrapmMoHMKoM YacToTon 287 I,

Obuwjee cpedHeKksadpamu4yHoe 3HaYeHUe (PyHKUUU speMeHU, oyeHusaemoe npu uHmepeane 0,2 c,
pasHo 10,1 B. Cnekmp codepxcum auHur "Hecyweii" yacmomer 250 'y, u dee 60koewbix auHuu no 1 B Ha
yacmomax 245 u 255 'y (cm. pucyHok C.6b). Owubka npu yyueme o0uHoYHoli cnekmpansHoii nuHuu 250
'y 6ydem paeHa 0,99%, npu pacyeme 2apmoHu4ecKoli nodzpynnsl owubka omcymcmeayem.

B amoii e cucmeme 3nekmpocHabxceHUA Moxcem npucymcmeosams cuzHan 9,8 B Ha yacmome
287 Iy (cm. pucyHok C.6b). U3-3a Heyenoz2o Yucna nepuodoe GaHHO20 cu2HAsAA 8 U3MepumesnibHOM OKHe
200 mc (57,4 nepuoda) eosHukaem 3gpcpekm "nomepu" cuzHana. CpedHeKeadpamu4yHoe 3HA4YeHue
uHmMep2apmoHu4eckoii 2pynnsi pasHo 9,538 B, owubka - 2,7%.

Paokmyupyrowas 2apMOHUKA U nepedaeaembili cu2Han CcKnadblgaromcsas 8 cucmeme
anekmpocHabxeHua (cm. pucyHok C.6d). Ux obwee cpedHekeadpamuyHoe 3HaveHue pasHo 14,07 B.
B0o3MOX}(HbI passnu4yHble 6apUAHMbI 2PYNNUPOBAHUS pe3yabmupyouux CnekmpanbHbiX cocmasasouwjux
(pucyHok B.6e). Tak Kak cnekmp ceudemesnbcmeyem 0 HaAU4UU 2apMoHuUKuU 250 Iy u cueHana e6au3u
yacmomel 285 My, 803MOMCHO npumeHeHue 08yx npoyedyp 2pynnuUPoOBaHUA (Kaxdasa cnekmpanbHas
AIUHUA 00ANCHA YHUMbIBaMbCA MosbKo 00uUH pa3s). [pu amom onpedenaromces:



- UHmMep2apmoHuveckasa 2pynna 3HavyeHuem 9,36 B (owubka 4,5% omHocumenvHo 9,8 B) u
eOuHCmeeHHasa 2apMoHUYecKasa AuHuA 3Ha4eHuem 10,16 B (owubka 1,6% omHocumenvHo 10 B), ymo
npusodum K obujemy cpedHekeadpamuvyHomy 3HayeHuro 13,81 B (owubka 1,8% omHocumensHo 14,07 B);

- uHmMepzapmoHu4ecKasa nodzpynna 3HayeHuem 9,34 B (owubka 4,7% omHocumenvHo 9,8 B) u
2apmoHuYecKas nodz2pynna 3HavyeHuem 10,23 B (owubka 1,29% omHocumenosHo 10 B), ymo daem obwee
cpedHeksadpamuyHoe 3Ha4vyeHue 13,85 B (owubka 1,5% omHocumenvHo 14,07 B).

Bmopas npoyedypa epynnupoeaHus e boavweli cmeneHu coomeemcmeyem "cpusuke" npoyecca.
Bbibop npoyedypbl 2pynnupoeaHuUs B03MOMEeH nocsae HabadeHus cnekmpa npu HecKOoNbKUX
nocaedosamesnbHbIX UHMEPBAAAX U3MepPeHUs.

BboKosble cneKmpdsbHble AUHUU OKO/10 namoli 2apMOHUKU 8 Haubonbuweli cmeneHu nodeepaaromcsa
enuaHuw 3¢ppekma "nomepu" cuzHana. LAna parokmyupyroweli namoli 2apPMOHUKU 6eKmopbl
cocmasnsarwux 245 u 255 'y pasHsl No 3Ha4YeHUrO, HO NPOMUBONONONCHO HanpaeeHsl. [pu HeusmeHHOM
Ko3ghpuyueHme mooynayuu 0aUHbI BEKMOPO8 0CMAMCA NOCMOAHHbLIMU, HO UX y2/bl U3MEHAIoMCcA npu
nepexode om 00HO20 UHMeEPBAna UusmMepeHUsa K Opy2omMy, maK KaK yacmoma mMoOyaayuu He KpamHa
"6a3o0eo0ii" yacmome. BeKmopebl, ceA3aHHble C UHMep2apmoHukoii 287 [y, makxe ocmaromcsa
npubauxceHHO NOCMOAHHbIMU, HO UX y2/bl U3MEHAMCA om 00HO020 UHMepa8adsd usmepeHUs K Opy2omy.
Jlee cnekmpanbHbIX cOCMAsAAWUX C Yacmomamu Ha 5 Iy ebiwe U HUXce Yacmomaol NAMol 2apMOHUKU
npedcmaeneHol Ha pucyHke C.7. XapakmepucmuKu eeKmopos, npedcmaesneHHbix Ha pucyHKe C.7,
coomeemcmeayom uHmepeasy u3mepeHus 8 coomeemcmeuu ¢ pucyHkom C.6. [JnuHa eekmopa Ha
yacmome 245 'y ysenuyeHa, a Ha 4yacmome 255 Iy ymeHoweHa ecnedcmeue eo30eiicmeus eeKkmopoe
modynasayuu. B cnedyrouwjem uHmepeane usmepeHus ya/abl 6eKMOPOB, C8A3AHHbIX C UHMepP2apMOHUKOL
287 'y, 6ydym dpyaumu, u cnedoeamesnbHO eeauvuHa obveduHeHHO20 eeKmopa bydem usmeHAMbCA.
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JencTBuTensHas OCL — CpeiHeKsajparnvHoe sHaqenue, B

PucyHok C.7 - BeKTOpbl CNEeKTPanbHbIX COCTABAAKOLLNX
Ha 4acTtoTax 245 n 255 Iy,

Mpunoxenne JA
(cnpaBoyHoe)

CBEAEHMA
O COOTBETCTBUW MEKTOCYAAPCTBEHHbIX CTAHAPTOB
CCbIIOYHBIM MEXAYHAPOZHbIM CTAHAAPTAM

Tabnuua A1



0O603HavyeHMne U HammeHoBaHUe

CreneHb

0O603Ha4vyeHne U HamumeHoBaHUe

COOTBETCTB
MeXAYHapPOAHOro CTaHA4apTa s MeKrocyapCTBEHHOrO CTaHA4APTa
IEC 60050-161:1990 MexayHapoaHbli MOD FOCT 30372-95 <*> CoBMecTMMOCTb

3N1eKTPOTEXHUYECKUI cnoBapb. [nasa 161.
DNeKTPOMarHMTHaa COBMeCTMMOCTb

TEXHUYECKUX CPenCTB INNEKTPOMATHUTHAA.
TepMmuHbI 1 onpegeneHuna

IEC 61000-3-2:2005 dneKkTpoMarHuTHas MOD rOCT 30804.3.2-2013 (IEC 61000-3-2:2009)
coBmecTumocTb (IMC). Yactb 3-2. Hopmbl. CoBMEeCTUMOCTb TEXHUYECKUX CPeacTB
Hopmbl aMnCCHMn rapMmoHUYECKNX 3NEKTPOMArHUTHaA. IMUCCUA FTAPMOHUYECKUX
COCTaBAAOLWMX TOKA (0bopynoBaHMe ¢ COCTaBAAOLNX TOKA TEXHUYECKUMMU
notpebnsembim Tokom <= 16 A B oaHoM cpeacTBamm ¢ NotTpebasembiMm TOKOM He
daze) 6onee 16 A (B ogHou dasze). Hopmbl 1 meToabl
ncnbiTaHUM
IEC 61000-3-12:2004 dneKTpOMarHUTHanA MOD FOCT 30804.3.12-2013 (IEC 61000-3-12:2004)
coBmecTumocTb (IMC). Yactb 3-12. Hopmbi. CoBMECTUMOCTb TEXHUYECKUX CPecTB
Hopmbl rapMOHUYECKUX COCTAaBAAOLLMX 3/IeKTPOMArHUTHAA. HopMbl rapMOHUYECKUX
TOKa, co3aaBaemMbix 06opyaoBaHNEM, COCTaBAAOLLNX TOKA, CO34aBaeMbIX
NOAK/NOYEHHDBIM K 0OLLECTBEHHbBIM TEXHUYECKMMM CPeacTBamm C NoTpebasembim
HM3KOBOJIbTHbIM CMCTEMAM, C TOKom 6onee 16 A, Ho He 6osiee 75 A (B oaHoO
notpebnsembim TOKom > 16 An<=75AB ¢dase), noaKN0YaEMbIMU K HU3KOBO/IbTHbLIM
ofHon dasze CUCTEMAM 3/1EKTPOCHABKeHUs obLero
Ha3HayeHuA. Hopmbl U meToabl UCMbITaHUM
IEC 61000-4-30:2008 dneKTpomarHuTHasn MOD FOCT 30804.4.30-2013 (IEC 61000-4-30:2008)
coBmecTumocTb (IMC). YacTb 4-30. TexHuMKa dneKkTpuyeckana sHeprna. CoBMecTMMOCTb
UcnbITaHUN U U3mepeHnin. MeTtoabl TEXHUYECKUX CPeACTB 3/IeKTPOMarHnTHas.
N3MepPEeHMI KayecTBa 31eKTPUYECKON MeToabl U3MepeHNt MoKasaTesen KayecTea
3Heprum 3NEeKTPUYECKOM IHEPTUN
CISPR 16-1-1:2006 TpeboBaHusA K MOD FOCT 30805.16.1.1-2013 (CISPR 16-1-1:2006)
annapaType 4na usmepeHusa pagnonomex u CoBMeCTUMOCTb TEXHUYECKUX CPeaCcTB
NMOMEXOYCTOMUYMBOCTM U METOAbI 3NEKTPOMarHUTHanA. TpeboBaHUsA K
namepeHuit. Yactb 1-1. Annapatypa ana annapaType 4na usmepeHusa napameTpos
n3mepeHusa pagnonomex u MHAYCTPUANbHbIX paguonomex un
NMOMEX0yCTONYMBOCTU. M3mepuTenbHan NMOMEXOYCTOMYMBOCTU U METOLbI USMEPEHUA.
annapaTtypa YacTb 1-2. AnnapaTtypa 4aa usmepeHusa
napameTpoB MHAYCTPUANbHbBIX PALANONOMEX U
nomexoyctonymsoctu. Mpubopbl aas
N3MepeHUA MHAYCTPUAJIbHBIX Pagnuonomex
CISPR 16-1-2:2006 TpeboBaHUs K MOD FOCT 30805.16.2.1-2013 (CISPR 16-2-1:2005)

annapaTtype 418 U3MepeHua pagmonomex u
NMOMEXOYCTOMUYMBOCTM U METOAbI
namepeHuit. Yactob 1-2. AnnapaTtypa gns
N3MEPEHUA U MOMEXOYCTOMUYMBOCTMU.
BcnomoraTenbHoe 060pya0BaHUe.
KoHAyKTMBHbIE pagMonomexu

CoBMEeCTMMOCTb TEXHUYECKUX CPencTB
3NEKTPOMarHUTHanA. TpeboBaHUsA K
annapaTtype 41 n3MepeHusa napameTpos
WMHAYCTPUAJIbHbIX pagMonomex u
NMOMEXOYCTOMUYMBOCTM U METOAbI U3MEPEHUIA.
YacTtb 2-1. MeToapbl M3MepeHNt NapameTpoB
WMHAYCTPUANbHbBIX PAgMONOMEX U
NOMEeXoyCTONYMBOCTU. M3mepeHne
KOHAYKTMBHbIX pagmMonomex

MpumeyaHue - B HaCTOFIU.LEVI Ta6/w1u,e MCNoNb30BaHO cneayloulee ycnosHoe 0603HauyeHne cTeneHu




COOTBETCTBMA CTaHAAPTOB:
- MOD - moaudunumpoBaHHble CTaHAAPTbI.




(1]

(2]

<*> B Poccuitckoit epepaumn aericteyet FOCT P 50397-2011.

IEC 61010-1:2001

IEC 61000-4-7:1991

Bubnunorpadus

TpeboBaHMA 6e30MacCHOCTU INEKTPUYECKOrO 060PYAOBaHUA A1A U3MEPEHUS,
KOHTpoAA U nabopaTtopHoro npumeHeHusa. Yactb 1. Obwue TpeboBaHua (Safety
requirements for electrical equipment for measurement, control and laboratory
use - Part 1: General requirements)

dneKTpomMmarHutHaa coemectumoctb (IMC). Yactb 4. MeToabl UCMbITAHUA M
nsmepeHuii. Pasgen 7. Obuiee pPyKOBOACTBO MO WM3MEPEHMUIO TAPMOHUK U
WHTEPrapMOHUK O/ CUCTEM  3/IEKTPOCHAOXKEHUA U NOLKNHOYAEMOrO
obopynoBaHuAa [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]




