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MpeaucnoBue

Llenn, 0OCHOBHbIEe NPVHLUMMbBI M1 OCHOBHOW NOPSA0K MPOBEAEHNst paboT MO MEXrocy4apCTBEHHOW CTaHAapTLU-
3aumm yctaHoBneHbl FTOCT 1.0—92 «MexrocygapcTBeHHast cuctemMa ctangapTusaunn. OCHOBHbIE NMONOXEHMSA»
nroOCT 1.2—2009 «MexrocyaapcTBeHHas cucteMa ctaHgapTmdaumm. CTaHaapTbl MEXIoCyaapCTBEHHbIE, MpaBy-
na v pekoMeHgauum no MexrocygapCcTBEHHON cTaHaapTu3aumm. MNpasuna paspaboTku, NPUHATUS, NPUMEHEHNS,
OBOHOBMNEHUSA 1 OTMEHbI»

CBefeHus o ctaHaapTe

1MNOAIMOTOBJEH 3akpbITbiM akUMOHEPHbIM 06LLecTBOM «Hay4yHo-ucnbitatenbHbin ueHTp «CAMTOC»
n TexHudyeckuMm KomuTeToM Mo cTaHgaptudauum TK 30 «BOnekTpomarHMTHas COBMECTMMOCTb TEXHUYECKMX
cpencTs»

2 BHECEH ®egeparnbHbIM areHTCTBOM MO TEXHUYECKOMY perynnupoBaHuio u metponorun (PocctangapT)

3 MPUHAT MexrocynapCTBeHHbIM COBETOM MO CTaHAAPTM3aLIMKN, METPOMOrn U cepTrudmKkaLmn (NpOTOKONM
ot 25 mapta 2013 r. Ne 55-1)

3a NPUHATUE CTaHOapTa nporoJjiocoBarnu:

KpaTKoe HanMmeHoBaHMe CTpaHbl KO,D, CTpaHbl COKpaLLI,EHHoe HanmveHoBaHMe HauMoHarbHOro
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no craHgapTusauum
Benapycb BY loccranpapt Pecny6nvkn Benapych
Knpruaums KG Kelpreiactangapt
MonpoBa MD Mongosa-CtaHgapT
Poccusa RU Pocctangapt
Y3bekuctaH uz YactaHaapTt

4 Tpukazom depepanbHOro areHTCTBa MO TEXHUYECKOMY PErYNIMPOBAHMIO U METPONOMMA OT 22 Nons
2013 1. Ne 429-cT mexxrocygapcTtBeHHbI ctangapt FOCT 30804.4.7—2013 (IEC 61000-4-7:2009) BBeieH B fen-
CTBME B Ka4eCTBe HaLMoHanbHoro ctaHgapTa Poccuinickon ®epepaunm ¢ 1 aHBapsa 2014 r.

5 Hactoawwmin ctaHgapt MoauduuMpoBaH MO OTHOLIEHUO K  MEXAyHapoOHOMY — cTaHAapTy
IEC 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» (OnektpomarHntHaa coBmecTumocTb (OMC). YacTb 4-7. MeTtogbl ucnbita-
HUI 1 n3mepeHuii. ObLLee pyKoBOACTBO MO M3MEPEHUSM rapMOHMK M MIHTEPrapMOHUK U U3MepPUTENbHbIM Nprbo-
paMm AN CUCTEM INEKTPOCHaABXEHMS 1 MOAKII0YAEMOro K HUM 0BopyaoBaHus).

MexpgyHapogHbin ctaHgapTt |IEC 61000-4-7:2009 paspabotaH lNogkomuteTtom 77A «HM3KOYACTOTHbIE
3MEeKTPOMarHUTHbIe ABMeHns» TexHudeckoro komuteta 77 MOK «3nekTpomarHuTHas coBMecTMMocTby. CTaH-
napt IEC 61000-4-7:2009 3ameHseT cobon BTopoe u3gaHue ctaHgapta IEC 61000-4-7:2002 u iameHeHue 1
ctaHgapta |IEC 61000-4-7:2002, onybnukoBaHHoe B 2008 ., n sBnsetcsa 4acTbio 4-7 cepun CTaHOapToB
IEC 61000.

[MepeBopn ¢ aHrMUINCKOro A3bika (en).

HavmMeHoBaHWe HaCTOALLErO CTaHAAapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBaHUS MEXAYHapOAHOro CTaH-
AapTa ans npueefeHus B cooteetctame ¢ FOCT 1.5—2001 (nogpasgen 3.6).

CcbInkv Ha MexxayHapoaHble CTaHAaPThl, KOTOPbIE MPUHATBI B KAYECTBE MEXTOCY4apCTBEHHbIX CTaHAAPTOB,
3aMeHeHbl B pa3gene «HopMaTuBHbIE CChINKU» U TEKCTE CTaHAapTa CCblNIkaMy Ha COOTBETCTBYIOLLIME MEXTOCY-
[apCTBEHHbIE CTaHAAPThI.

JononHutenbHble dpasbl 1 CroBa, BHECEHHbIE B TEKCT CTaHAapTa Ans yTOYHeHUs obrnactu pacnpocTpaHe-
HUSA M 0O6bEKTa CTaHAAPTU3aLMK, BbIAENEHbI MOSYXXMPHBIM KYPCUBOM.

CBefieH1si 0 COOTBETCTBUM MEXIOCYAAPCTBEHHbIX CTaHAAPTOB CChINOYHLIM MEXAYHAapOAHbIM CTaHaAapTam
npvBegeHbl B AOMONHUTENBHOM npunoxeHun JA.

CreneHb cooTBeTCTBUS — MogndmumposanHas (MOD).

CrtaHnpapt paspaboTtaH Ha ocHoBe npumeHeHns FTOCT P 51317.4.7—2008 (M3OK 61000-4-7:2002)



rOCT 30804.4.7—2013

6 BBE[JIEH BIEPBbIE

UHpopmayusi 06 usmeHeHUsIX K HacmosiuemMy cmaHdapmy rybriukyemcs 8 exxe200HOM UHGhOpMayUOHHOM
yKazamerse «HayuoHarbHbie cmaHOapmbl», @ MeKcm U3MeHEeHUU U rornpasoK — 8 eXXeMeCsIHHOM UHGbopMa-
UUOHHOM yKa3amerne «HauyuoHanbHble cmaHOapmbi». B criyyae nepecmompa (3amMeHbl) Uriu OmMeHbl Hacmosi-
weeao cmaHOapma coomeemcmaeyrouiee ygedomrieHue bydem orybriuKo8aHO 8 eXXeMECIYHOM UHGOPMayUOH-
HOM yKka3amerie «HayuonanbHble cmaHdapmbly. Coomeemcemesyrowast uHghopMmauyusi, yeeOoMIAEeHUE U MeKCMmbl
pasmelwjaromesi makxe 8 UHGhopMayUOHHOU cucmeme obuez0o nosb308aHuUs — Ha oguyuanbHoM catime ®ede-
panbHO20 azeHcmea ro MexHUYeCKOMy pe2yrnupogaHuro U Memporoauu 8 cemu VIHmepHem

© CraHgapTtunHdopm, 2013

B Poccuiickon depepaumm HacTosAWwmMn cTaH4apT He MOXET BblTb NOMHOCTBIO MM YaCTUYHO BOCMPOU3-
BeAeH, TUPaXUPOBaH U pacnpocTpaHeH B kayecTBe oduLmManbHOro nsaaHusa 6es paspelueHus ®eaepanbHoro
areHTCTBa No TEXHUYECKOMY PEryrnmpoBaHuio U METPOOrn
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BeepeHue k IEC 61000-4-7:2009

CrangapTbl cepum IEC 61000 nybnukyroTca oTAeNbHbIMM YaCcTAMM B COOTBETCTBMM CO CrieaytoLlen CTpyK-
Typoi:

-yactb 1. OCHOBBI:

obuee paccMoTpeHue (BBeaeHne, oyHOaMeHTanbHbIe NPUHUMMLI), ONpeaeneHns, TEPMUHONOTUS;

-4acTb 2. DNeKkTpoMarHnuTHas o0CcTaHoBKa:

onucaHve 3neKTpoMarHUTHOM 0BCTaHOBKM, KracCcuduKauusa 3NeKTPOMarHUTHOM OBCTaHOBKW, YPOBHU
3NEeKTPOMarHUTHOM COBMECTUMOCTH;

-yacTtb 3. Hopmbl:

HOPMbl MOMEXO3MUCCUN, HOPMbI MOMEXOYCTONYMBOCTU (B CryYasix, €CMM OHW He SBMAITCHA NpeamMeToM
pPacCMOTPEHNSI TEXHUYECKUMUN KOMUTETaMK, paspabaTbiBatoLLMMM CTaHAAPTbI Ha NPOAYKLMIO);

-4acTb 4. MeToab! UCMbITAHWUIA N U3MEPEHUIA:

METOAbl U3MEPEHUIN, METOAbI NCMbITAHWI;

-yacTb 5. PykoBoacTBa no yCTaHOBKE U MOMEXONOAaBNeHUIO:

PYKOBOACTBA MO YCTaHOBKE, METOAbI M YCTPOMCTBA NOMEXONOAABIEHUS;

-yacTb 6. ObLme cTaHaapThI;

-yacTb 9. PasHoe

Kaxgasi yacTb nogpasgensieTcs Ha pasgerbl, KOTopble MOryT 6biTb 0nybnvKoBaHbl Kak MeXayHapoaHble
CTaHgapTbl MO0 Kak TEXHUYECKNE YCIOBUS UMM TEXHUYECKME OTHEThl. HEKOTOPbIE N3 yKa3aHHbIX pa3gernos onyo-
nukoBaHsbl. [pyrue OyoyT onyGnmnkoBaHbl C ykazaHMeM HOMepa 4acTu, 3a KOTopbIM cnegyet geduc, a 3atem
BTOPOW HOMeEP, YKka3blBatoLmi pasgen (Hanpumep, 61000-6-1).

HacToswwmin mexagyHapoaHbIvi CTaHAapT NPUMEHSETCS NPY U3MEPEHMSX rapMOHUYECKNX TOKOB U Hanpsixe-
HWIA B CUCTEMAX SMEKTPOCHADXEHUS, a TaKKe rapMOHNYECKNX TOKOB, NHXEKTUPYEMbIX B CUCTEMbI 3NTIEKTPOCHA0-
XKEHWsI NOAKI0YaeMbIM 060pYA0BaHNEM.

HacToswun ctangapT yCTaHaBnMBaeT TakKe XapakTePUCTUKN CPeaCTB U3MEPEHWIA.
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M E X T OCUVYAOAPTC CTHBETUHHBbB H C TAHOLAPT

CoBMeCTUMOCTb TEXHUYECKNX cpeAacTB ANIeKTPoOMarHnTHas

OBLLEE PYKOBOACTBO MO CPEACTBAM U3MEPEHUA UU3MEPEHUAM FAPMOHUK
N UHTEPTAPMOHUK O51A CUCTEM 3NEKTPOCHABXEHUA
M NOOKNKOYAEMbIX K HUM TEXHUYECKUX CPEOCTB

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

Darta BBegeHna — 2014—01—01

1 ObnacTb NnpuMeHeHuns

HacTtosawmn ctTaHgapT pacnpocTpaHaeTcs Ha cpeacTea nsmeperunn (CU), npegHasHaveHHble onis nsmepe-
HWIA CNeKTpanbHbIX COCTaBMSAIOLWMX HalmpsiXXeHUs1 U moka B rnonoce 4actoT o 9 k'L, KoTopble HanoXeHbl Ha
OCHOBHbI€E COCTaBMSIOLLINE B CUCTEMAX 3NEeKTPOCHabxeHus Yactotorn 50 n 60 M.

M3 npakTnyeckmx CoobparkeHWn B HACTOSILLIEM CTaHAAPTE YCTAHOBIEHO pa3nuyne Mexay rapMOHUKamu
WHTEeprapMoH1KaMy C OQHOW CTOPOHBI, M APYTUMM CNEKTParbHbIMU COCTaBAALMMU, PACNONOXEHHbLIMU BbILLE
obnactu YacToT rapMoHuK (MpubnmaunTensHo 2 kl'y) o vacTtoTel 9 kI, C ApYron CTOPOHBI.

HacTtosawwmin ctaHgapT ycTaHaBnmBaeT xapaktepuctukm CU, npeaHasHayvYeHHbIX Kak Ansg usMepeHuin napa-
METPOB rapMOHUYECKNX TOKOB U HAMpPSXXeHWI B AENCTBYHOLLIMX CUCTEMAX SNEKTPOCHAOXKEHUS, TaKk U AN UCNbITa-
HWI OTAENbHbIX 06pa3LoB TexHNYeckmx cpefcts (TC) Ha COOTBETCTBME HOPMAM SMUCCUUN HU3KOYacmOMHbIX
KOHOYKMUBHbIX NOMEX, YCTaHOBIIEHHbIM B COOTBETCTBYIOLLMX CTaHAAPTax (Hanpumep, HopmMaM 3MUCCUN rap-
MOHWNYECKNX COCTaBNSAOLLMX NoTpebnsemoro Toka no FOCT 30804.3.2).

CeepneHus o CU, npegHasHaveHHbIX 4515 TPUMEHEHUS B NOOCE YacTOoT, PacrnofioXXeHHOM Bbille obnacTu
YacToT rapMOHMK U o 9 kl'y, NpuBedeHbl B NpuioxeHun B.

B HacTosLLEemM cTaHaapTe ycTaHOBMEHbI XxapakTtepuctukm C, 0CHOBaHHbIX Ha MCMOMb30BaHUN  OUCKPETHO-
ro npeobpasoBaHus Pypbe.

Onwncanue dyHkumn n ctpyktypa C npuBoaaTCS B HacToSLWEM CTaH4apTe 4OCTaTOMHO Nogpo6bHo 1 gon-
XHbl BOCNPOU3BOAMTLCA m3rotoBuTensmu CA ¢ MakcumarnbHOM TOYHOCTBI. OTO OOBbACHSAETCS HEOOXOOUMOCTHHO
npumeHsaTb CU, obecneuvnBatoLLme BOCNPOM3BOAMMbIE pe3ynbTaThl, HE3ABMCUMO OT XapaKTEPUCTUK BXOAHbIX
CUrHarnos.

CW pomnxHbl obecnevmBaTtb U3mMepeHme rapmMoHnk 4o 50-ro nopsigka.

2 HopmaTuBHbIe CCbINKU

B Hacmosiwem cmaHO@apme ucnosib308aHbl HOPMamueHble CChI/IKU Ha criedyroujue cmaHlapmabi:

rOCT 13109—97 3nekmpuyeckasi aHepa2usi. CoeMecmumMocmb mexHU4ecKkux cpedcme 3/1eKmpo-
MazHumHasi. Hopmbi kKayecmea 3niekmpuYyeckoll aHepauu 8 cucmemax 3J71IeKmpocHabxeHusi obu,e2o
Ha3Ha4yeHus1

OCT 30372—95* Coemecmumocmb mexHuU4eckux cpedcme 3siekmpomMazHumHasi. TepMuHbI u on-
pedeneHusi

r'OCT 30804.3.2—2013 (IEC 61000-3-2:2009) CoemecmumMocmb mexHU4ecKux cpedcme asieKmpo-
Ma2HuUmHasi. AMuccusi 2apMOHUYECKUX COCMAasJIsouwUX IMoKa mexHuU4eckumMu cpedcmeamu ¢ nompeo-
nsieMbIM MoOKoM He 6osiee 16 A (8 oOHoU ¢hase). Hopmbl u MemoObI ucnbimaHul

* B Poccunckon ®enepauun gencreyetr FOCT P 50397—2011.

U3paHune ocpuumansHoe
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'OCT 30804.3.12—2013 (IEC 61000-3-12:2004) CoemecmumMocmb mexHU4YecKux cpedcme 3/1eKmpo-
Ma2HuUmHas. HopMmbi 2apMOHUYeCcKUX cocmassissrouw,ux Mmoka, cozdasaeMbIX mexHU4eCKuMu cpedcmaea-
mu ¢ nompeb6rnsiembiM mokom 6ostee 16 A, Ho He 6osiee 75 A (8 oOHol ¢haze), MOOKIIIOYaeMbIMU K HU3KO-
80JIbMHbLIM cucmemaM 371eKmpocHabxeHust obuje2o HasHavyeHusi. Hopmbil u Memodbi ucnbimaHull

r'OCT 30804.4.30—2013 (IEC 61000-4-30:2008) dnnekmpu4deckasi aHepausi. CoemecmumMocmb mexHu-
4ecKux cpedcme anekmpomazHUmMHasi. Memodnbi usmepeHull rnokasamesell kadiecmea 3sieKmpuyec-
Kol aHepauu

rOCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) CoeMecmumMocmb mexHuU4ecKux cpedcme 351eKmpo-
maz2HumHas. Tpeb6oeaHus K annapamype OJisi U3MepPeHUs napamempoe UHoycmpuasbHbIX paduoromex
u nomexoycmoliiyueocmu u Memodbl usmepeHutll. Yacme 1-2. Annapamypa OJs1s1 u3MepeHusi napamem-
poe8 uHOycmpuanbHbIX paduornomex u nomexoycmotiqvueocmu. lMpubopwi Ans1 usmepeHusi UHAycmpu-
anbHbIX paduoromex

r'OCT 30805.16.2.1—2013 (CISPR 16-2-1:2005) CoemecmumMocmb MexXHU4YecKux cpedcme asieKkm-
pomazHumHasi. TpeboeaHusi Kk annapamype Osif U3MepeHUsl napaMmempoe UHAycmpuasbHbIX paduo-
nomex u nomexoycmouqueocmu u Memoosbl usmepeHul. Yacme 2-1. MemoOsbI usmepeHuli napamem-
poe uHAycmpuasnbHbIX paduoroMex u rnomexoycmouyusocmu. 3mepeHue KOHOYKMUBHbLIX paduo-
nomex

MpumedvyaHune — [pu NONb30BaHUN HACTOSALMM CTaHAAPTOM Lieriecoobpas3Ho NpoBepuUTb AENCTBUE
CCbIMOYHbIX CTaHAAPTOB B MHOPMAaLIMOHHON cncTeMe obLLero nonb3oBaHns — Ha oduumansHom cante ®egepanbHOro
areHTCTBa Mo TEXHNYECKOMY PEryNMPOBaHNIO U METPONOrMM B ceTu VIHTEpHET unm no exerogHoMy MHOPMaLMOHHOMY
ykasatento «HaunoHanbHble cTaHO4apTbl», KOTOPbIA ONybrnMKoBaH MO COCTOSHMIO Ha 1 AHBaps Tekyluero roga, u no
BbIMyCKaM eXXeMeCs4YHOro MHMOPMaLMOHHOIO ykasatens «HauvoHanbHble cTaHgapTel» 3a Tekywmi rog.  Ecnm cebinou-
HbI CTaHA4apT 3aMeHeH (M3MEHeH), TO MpW NOMb30BaHUW HacCTOALMM CTaH4APTOM crneayeT PyKOBOACTBOBAaTHCS 3ame-
HSIOWMM (M3MEHEHHbIM) CTaHAapTOM. Ecnn cCbinoYHbIn cTaHaapT OTMeHeH 6e3 3amMeHbl, TO MOSIoKEHUE, B KOTOPOM
[AaHa CCbIfika Ha Hero, NPMMEHSIETCS B YacTu, He 3aTparmBaroLLen 3Ty CCbIMKy.

3 TepmuHbI, onpeaeneHusi, 0603Ha4YeHUA U UHAEKCbI

B HacTosiwemM cTaHgapTe npuMMeHeHbl TepMuHbl no FOCT 30372*, a Takke crneayrolme TePMUHbI C
COOTBETCTBYHLLUMMU ONpPeAENEHUSMMU.

3.1 OnpepeneHns, OTHOCALWMECA K YaCTOTHOMY aHanu3y CUrHarmoB C NMPUMEHEHUEM
npeobpasoBaHua Pypbe

B HacTosiLLeM cTaHaapTe ncnonb3yeTcst NpuBefeHHas Huxe dopma psiga dypbe, yunTbiBasi OTHOCUTENb-
HYI0 MPOCTOTY M3MePEHUI 3HaYeHUI YrnoB pasoBoro casura nyTem onpeaeneHnss MOMeHTOB nepexoaa Yepes
Hyrb.

f(t)=cq + k2_,1ck sin(ﬁwﬁﬂpk), (1)

—ck = | by +jay | = VaZ +b?

Ck
Yo, = Sk
C,k \/E
¢ = m + arctg (Z—i) ecnu b, <0 @y = arctg (Z—Z) ecnum b, >0
roe (pkzg,ecnvl by=0n a,>0 (pkz—%,ecnvl by=0n a, <0 ()

o, =0, ecnn by <e n a, <e
npu €=0,05 % U,om¥ €=015 % lyom¥ npn €=0,15 % U,om¥n €=0,5 % hom
COOTBETCTBEHHO CM. Tabnuuy 1

* B Poccunckon ®enepauun gencteyetr FOCT P 50397—2011.
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MpnmeyaHune— YcTaHOBMNEHNE B NPUBELEHHOM BbliLLE onpeaeneHnn asosbix YrmoB @y, paBHbIMU HYIKO O5nA
cny4aes, Korga 3HadeHus bk n a, npeacrasnaroT coboli JocTaToMHO Marble BENMYUHbLI, 03HaYaeT ans uarotosutenein CU
BO3MOXHOCTb UCKIMTHO4YUTb TpeﬁOBaHMe n3MepeHun yrnos ¢a30BoOro casura Manblx CUrHasnoB, y4nTbiBad, 4To dasoBble
M3MEpPEHMSA MpPU CUrHanax KpamHe marnblixX aMnnnTya MoryT npuBectn K GONbLINM OTKIIOHEHUSIM pe3ynbraTtos.

B BblpaxeHusax (1) — (3):

0, — YI1oBas YacToTa OCHOBHOW cocTaensowen (o= 2w fy4);

Ty  — BNUTEnNbHOCTb BPEMEHHOMO MHTEPBAna U3MepeHus (LUMpUHa M3MepPUTENBHOTO OkHa. B TeueHne
MHTEpBana U3MepeHus BbiNonHsieTcs npeobpasoBaHue Pypbe PyHKLUN BpEMEHN;

Cg — MOCTOSIHHasA cCocTaBnsoLLas;

Cx ~— amnnuTyaa cocTaBnalLLen cnekrTpa ¢ vactoton feo = (kIN)-f 4;

Y ¢, k — CcpeaHekBagpaTtn4Hoe 3Ha4eHne cocTaBnsaLLen CNeKkTpa Cy;
f H, 1 — OCHOBHas 4acToTa CUCTEMDbI SJ'IeKTpOCHa6)KeHMF|;

k — MOpSAKOBbIV HOMep (MOPAAOK) CNEeKTpanbHON COCTaBNAOLLLEN, OTHOCALLMIACSA K paspeLLeHuto no
vactote (f ¢4 = 1/Ty).

N — uncno neproaoB OCHOBHOWM YacTOTbl BO BPEMEHHOM UHTEPBAre N3MepeHuss;

¢, — yron asoBoro caura creKkTpanbHON COCTaBNAIOWEN C NOPSAKOBLIM HOMEPOM K.

B GonbLluMHCTBE cry4YaeB Anst HaxoxaeHus psga Pypbe NPUMEHST LUMAPOBLIE METOAbI, T. €. anropuTM
anckpeTHoro npeodpasoBaHmus Pypee (DFT) unu ero BapnaHT — BeicTpoe npeobpasoBaHne Pypbe (FFT). Ons
3TOro aHanM3npyeMbIi aHaroroBbI CUrHanm nodarT Ha BXO4 aHanoroBo-LmdgpoBoro npeobpasosatens. Mony-
YeHHble OTCYeThI 3anomMuHatoT. Kaxaas rpynna na M oTcHeToB COOTBETCTBYET BpEMEHHOMY MHTEPBAIY M3Mepe-
HKS, B KOTOPOM OCYLLIECTBISIETCHA ANCKPETHOE NpeobpazoBaHune dyphbe.

B cooTBETCTBMU C NpMHLMNAMK Pa3NoXeHns yHKLUM BpeMeHU B psag Pypbe ANUTENbHOCTb BPEMEHHOTO
VHTepBana usMepeHus Ty onpeaenseT paspelleHune rno Yactote fq 4 = 1/Ty (4acToTHOe pasaeneHne cnekTparns-
HbIX cocTaBngawmx) Nnpu aHanuae. CriegoBaTenbHO, ANUTENBHOCTL BPEMEHHOIO MHTEpPBana nsmepeHns Ty
OOJKHA OblTb paBHa MPOM3BEAEHWUI0 ONMTENbHOCTM NEepModa OCHOBHOWM 4acCTOThl HAMPSPKEHUSI B CUCTEME
anekTpocHabxeHuss Ha uenoe uucno N, T.e. Ty =N T,. Yactora oTCHETOB B 3TOM Crny4vae JOMmKHa ObiTb
f¢ = MI(NT,), rae M— 4ucno oTcHeToB B Npeaenax AnuTenbHOCTU BPEMEHHOTO MHTepBana nsmMepeHus Ty .

Mepen BbINOMHEHMEM ANCKPETHOrO Npeobpa3oBaHmsa ypbe 0TcHEThI, COOTBETCTBYHOLLME ANUTENBHOCTH
BPEMEHHOIo UHTEepBara M3MepeHusl, B psfe CrydaeB B3BELUMBAIOT, YMHOXas UX Ha CUMMETPUYHYHO (DYHKLMIO
(cbyHKUMIO M3MepUTEnbHOrO OkHa). OgHaKko AN NepruoanYeCcKMX CUrHanoB Y CUHXPOHMU3UPOBAHHbLIX OTCHETOB
NpeanoYTUTENBHO MCMONb30BaTh MPSIMOYIONbHYI0 B3BELLNBAOLLYIO (DYHKLMIO U3MEPUTENBHOIO OKHA, 3KBMBA-
NEHTHYI0 YMHOXEHMWIO KaXKOOro OTcYeTa Ha eauHuLy.

Mpoueccop, ocyLLecTBRALWNIA AMCKPETHOE Npeobpa3oBaHne Pypbe, onpeaenseT OpToroHanbHble Koad-
huumeHTbl Pypbe a, 1M by cocTaBnAwWMX cnekTpa Ha Yactotax fg,=k/Ty, k=0,1,2 ... M-1. OgHako
NULWLb 3HAYEHUS K, He MpeBbILLAOLLIME MOSTOBMHY MAaKCUMaribHOro 3Ha4YeHWs, SIBNSATCSA NONe3HbIMKU, Apyras
nonoBuHa ABNSieTCs UX Ayonukatamu. Npu ycrnoBMmn CUHXPOHN3aLMM rapMoHMYecKas CocTaBnstoLLas nopsgka h
(nopsgdok onpeaenseTcs OTHOCUTENbHO OCHOBHOW YacToThbl f 4), BO3HMKaeT B npeobpasoBaHun Pypbe Kak
chnekTparbHasi cocTaBnsowan nopsaka k, rae k= hN.

BeicTpoe npeobpasoBaHune Pypbe npeacTaBnseT cobor cneynansHbli anropuTM COKpaLLEHUS BpEMEHN
BblUMCNEHWIA. [INsi ero npMMeHeHnss HeoBX0AMMO, YTOObI YUMCNO OTcHETOB M ObINo paBHO LIENON CTENEHN 2, T. e.
M =2 roe, Hanpumep i> 10.

Mpn HeobxogmMmocTu cumBon Y, 0003Ha4YaloLWNA cpegHekBagpaTUYeckoe 3HavyeHue COCTaBIsHoLLEN
CNeKTpa c,, 3amMeHsiloT cumBosnom / ans Toka u cumsonom U ansa HanpsbkeHus. MHgekc C npegHasHaveH ans
OTHECEHMS NEPEMEHHBIX K CNEKTParbHbIM COCTaBMSOLLMM.

MpumedyaHue— Crneayer yunTbiBaTb, YTO NpuBEAEHHbIE ONpeaeneHunst MPUMEHUMbI K YCTaHOBUBLUMMCS
curHanam.
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3.2 TepMuHbI 1 onpeaerneHns, OTHOCALLMECH K rapMOHUKaM

3.2.1 yactota rapmoHukm (harmonic frequency) fy ,: 4YacToTa, KpaTHas OCHOBHOW 4acToTe CUCTEMBI
anektpocHabxeHus (f, = hfyq).

MpumeuvaHne — Yactota rapmMoHuKU fp, MAEHTUYHA YacToTe CneKTpanbHOW cocTaenswwen fey, npu
k = hN.

3.2.2 nopsipok rapmoHukm (harmonic order) h: Llenoe uncno, paBHoe OTHOLLEHWIO YacTOThbl FAPMOHUKU K
OCHOBHOW 4YacTOTe CUCTEMbI ANEKTPOCHabXeHWs. NPUMEHNTENBHO K aHanmay, NCMomnb3yHoLLEeMY ANCKPETHOE npe-
obpasoBaHve Pypbe Npu CUHXPOHU3aLMY Mexay fy 4 1 fg(4acToTa OTCHETOB), MOPAAOK rapMOHUKM h cooTBeT-
CTBYET CreKkTpanbHom cocTtaBnatowen k= hN (k— Homep cnekTpanbHo cocTtasnaowen, N—uyucno nepnoaos
OCHOBHOW YaCTOThl, COOTBETCTBYHOLLIEE BPEMEHHOMY UHTEPBany nsmepexus Ty ).

3.2.3 cpegHeKBagpaTu4Hoe 3Ha4YeHMe rapMoHMYecKon coctaBnsamLen (r.m.s. value of a harmonic
component) Yy ,: CpeaHeksaapaTUiHOe 3Ha4YeHMe OOHOM U3 COCTaBNSAIOLLMX Ha YacTOTe rapMOHUKM Npu aHanm-
3€e CUrHanoB HeCcMHycouaanbHow opMbl. [Ins KpaTKOCTV AOMNYCKaeTCs NPUMEHATb AJ19 AaHHbIX COCTaBSALLMX
HauMeHOBaHWEe «rapMOHMKa.

[nsa uenen HacTosiLero ctaHaapTa AMTENbHOCTb BPEMEHHOTO MHTEpPBana M3MepeHUsi COOTBETCTBYET
N =10 neprvogamM OCHOBHOW YacCTOTbI (4118 CMCTEM anekTpocHabxeHus Yactotor 50 My) unm N = 12 neprnogam
OCHOBHOW 4acTOThI (41151 CUCTEM areKTpocHabxeHus YactoTor 60 y), T. e., npubnuantensHo 200 mc (cm. 4.4.1).
370 o3Havaert, Yto Yy, = Yoo, ONA cuctem 50U 1 Yy, =Yg 1o, ANa cuctem 60 Mu).

MpumedyaHune— MapmoHndeckast coctasnawwasn Yy , WaeHTMYHA COCTaBnAoLen cnekrpa Ye ,npu k= hN
(Yun = Yonn)- Mpn HeobxoaumocTyt cumBon Y 3aMeHsoT Ha cumBon [ Ang Toka v Ha cumson U Ans HanpshkeHus.
WHpoekc H npepgHasHadveH Ans oTHeceHWst nepemeHHbIX [ unu U K rapMOHUYECKMM COCTaBMSIOLLMM.

3.2.4 cpegHekBagpaTM4HOe 3Ha4YeHMe rapmMoHuYeckom rpynnbi (r.m.s. value of a harmonic group)
Yq,n: KOpeHb kBaapaTHbI 13 CyMMbI KBAAPATOB CPeAHEKBAAPATAYHBIX 3HAYEHUI TaPMOHUYECKOV CoCTaBnsito-
LLIEN M MPUMBIKAIOLLMX K HEN CMeKTparbHbIX COCTaBMSOLLMX, COOTBETCTBYOLLMX JAHHOW ANUTENBHOCTY BPEMEH-
HOro MHTepBana naMepeHnsi. B rapMoHUYecKow rpynne CyMMUPYETCSl SHEPTUSt Bnnanexallmx cnekTpanbHbIX
COCTaBrISIOLLMX C 3HEPTNEN COOCTBEHHO rapMOHMKM (CM. Takke ypaBHeHue 8 1 pucyHok 4). INopsinok rapMoHu-
YeCKOW rpynmbl onNpeaenseTca nopsiakoM paccmMmaTpuBaeMOn rapMOHKKN.

MpumeyvyaHnune — [pn HeobxogumocTn cumBon Y 3aMeHsitoT cuMmBonioM [ ans Toka u cumeoriom U gns
HanpsKeHus.

3.2.5 cpegHeKkBagpaTU4YHOE 3HaYeHUe rapMoHu4yeckom nogrpynnsi (r.m.s. value of a harmonic subgroup)
Ysg,n: KOpeHb kBagpaTHbIii U3 CyMMbl KBAAPATOB CPEAHEKBAAPATUYHBIX 3HAYEHWIA FapPMOHNYECKON COCTaBsito-
Len M ABYX HENOCPEeACTBEHHO MPUMbIKAIOLWUX K HEN CrnekTpanbHblX cocTaBnsaowmux. [Ans yyeta BAmMsHUS
KonebaHu HanpPsXXeHns Npu NPOBeAEHMN NCCNEAOBaHWI CNEKTPanbHOro CoCTaBa HanpsXXeHus, noarpynnbol
BbIXOOHbIX KOMMOHEHTOB AUCKPETHOro npeobpasoBaHusa Pypbe nonyyaoT CYMMUPOBAHMEM SHEPreTUYECKOro
cofepxaHns HernocpeacTBEHHO NPUMbIKaIOLLIMX CEKTParbHbIX COCTaBMNSIOLLMX C 9HEPTNen cobCTBEHHO rapmMo-
HUKU (CM. Takke ypaBHeHne 9 1 pucyHok 6). NMopsagok rapMOHMYECKON NoArpynMbl onpeaenseTca NopsaKom
paccMmaTtpuBaeMor rapMOHUKN.

MpnmeyvyaHune —Tlpu HeobxoaMmocT! cMMBON Y 3aMeHsoT cumBofiom I ans toka u cumeoriom U ans
HanpgaxeHu4a.

3.3 TepMuHbI 1 onpeaeneHnUs, oTHocsALWMecs K KoadduuneHTam nckaxeHums

3.3.1 cymmapHbIi kKo3achuuneHT rapMmoHnvecknx coctaBnstowmx (total harmonic distortion, THD)
THDy: OTHoLleHVe cpeaHeKBaapaTNYHOro 3Ha4eHNss CyMMbl BCEX FapMOHWUYECKMX COCTaBnsaloWwmnx Yy, [0
nopagka M., K cpefHekBagpaTUYHOMY 3HAYEHMI0 OCHOBHOW COCTaBNAOLEN Y 4.

(4)

MpunmedvaHuns

1 Mpn HeobxogmmocTM cumBOn Y 3aMeHsitoT cMMBOMOM / Ans Toka n cumornom U ons HanpspkeHus

2 hpax TPYHUMAIOT paBHbIM 40, ecnv Hoe 3Ha4YeHWe He YyCTaHOBIEHO B MeXAyHapOoAHbIX CTaHAapTax, ycTaHaBnu-
BalOLLMX HOPMbl 3MUCCUN FapPMOHMUK.

3 TepmuH «k03aghghuyueHm uckaxkeHusi CuHycoudasibHOCMU Kpueol HanpsikeHusi» 011 0603Ha4YeHuUsi cyM-
MapHo20 Ko3ghuyueHma 2apMoHUYeCcKUX cocmaessirouwux npumeHeH e FOCT 13109.

4



rOCT 30804.4.7—2013

3.3.2 cymMmmapHbIn KoadpchuumeHT rapmoHuyeckux rpynn (group total harmonic distortion THDG)
THDGy: OTHolleHWe CpeaHeKBaapaTUYHOTO 3HAYEHWst rapMOHWUYECKUX rpynn Yy, KcpeaHeksaapaTuiHOMy
3HaY€eHWI0 rapMOHWYECKOW rpynbl, CBA3AHHON C OCHOBHOW COCTaBnstowen Y ;.

THDG, = ()

rae hpin 2 2

MpnmevyaHuns

1 Mpu HeobxoamMmocT cumBon Y 3aMeHslT cumBorioM [ Ansa Toka n cumonioMm U ons HanpsKeHus.

2 MpuHuMatoT hyin = 2, hpax = 40, ecny vHble 3Ha4YeHUss He YCTaHOBIEHbI B  MeXAyHapoAHbIX cTaHaapTax,
yCTaHaBNMBAKLLMX HOPMbl SMUCCUN FapMOHUK.

3.3.3 cymmapHbIv koachcbuumeHT rapMmoHuydeckux noarpynn (subgroup total harmonic distortion) THDSy:
OTHolieHWe cpeaHeKBaApaTUYHOTO 3HAYEHWsI FrapMOHWYECKMX MOArpynn Yy, , K cpeaHekBadpaTU4HOMY
3HaYeHWI0 rapMOHNYECKON MOArPYNMbl, CBS3aHHOW C OCHOBHOW COCTaBNSOLWEN Y 4.

THDS, =

rae  hpin 2 2;
Pimax MPMHUMALOT paBHbIM 40, ecnv MHOe 3HaYeHne He YCTaHOBMEHO B CTaHgapTax, yCTaHaBNMBaloLWmX
HOPMbI 3MUCCUMN FAPMOHWK.

MpumevyaHwns

1 MNpn HeobxoaMmocTn cuMMBON Y 3ameHsAT cumBonioM / Ans Toka u cumornom U Anst HanpshkeHus.

2 MpuHUMAOT Apin = 2, hmay = 40, €Cnn nHble 3HaYeHVs He YyCTaHOBIEHbI B MEXAYHapOOHbIX CTaHAapTax, ycTaHaB-
NINBAIOLLIMX HOPMbl 3MUCCUN TAPMOHMK.

3.3.4 yacTUYHbIN B3BELLEHHbIN KO3 pULIMEHT rapMOHNYecKnx coctaBnarowumx (partial weighted har-
monic distortion PWHD) PWHD,, y: OTHoOLleHMe CpeaHEeKBaapaTUYHOMO 3Ha4eHMst CyMMbl BblAENeHHbIX BbiC-
LUMX raPMOHNYECKMX COoCTaBnAWMNX (Mopsaka oT Ay 80 Npax), B3BELLEHHbBIX C KO3 ULMEHTaMU, paBHbIMU
NOPSAKY rapMOHUYECKON COCTaBMsAOLEN, K CPpeAHEeKBaAPaTUYHOMY 3HAYEHUI0 OCHOBHOW COCTaBMSIOLLEN.

MpumevaHuns

1 MNpy HeobxoaMmocTn cuMBOn Y 3aMmeHstoT cumBorioM I Ans Toka u cumsorniom U Anst HanpsikeHus.

2 YacTu4HbI B3BELLEHHbI KOB(PMULMEHT rapMoHnyeckux coctasnatowmx PWHD, y NpuUMeHsIoT, 4Tobbl MMeTb
BO3MOXHOCTb YCTaHOBWUTb €4WHYI HOPMY OObeOMHEHHOro 3HaYeHWs BbICLUMX rapMOHUYECKUX cocTaBnsowmx. MoryT
BbITb NPUMEHEHDI TaKKe YaCTUYHBIA  B3BELLEHHbIN kKO3 ULIMEHT rapmoHnyeckux rpynn PWHD, y 1 yacTuuHbIn B3Be-
LIEHHBIN KO3 DULIMEHT rapMoHudeckux noarpynn PWHDgg y. HacTuuHbIn B3BeLEHHbIN KOI(MULIMEHT rAPMOHUYECKUX
rpynn PWHD,, y paccunTbiBatoT, 3aMeHNBY}, , Ha Y 5. YaCTUUHbIV B3BELIEHHbBIN KOI(MULIMEHT rapMOHUYECKUX MOArPYNM
PWHDgy y paccuuTbiBatoT, 3amMeHuB Yy, Ha Ygg p.

YacTuyHble B3BeLUEeHHble KO3IMMULMEHTbI rapMOHUYECKNX COCTaBNASIOWMNX (rAPMOHUYECKMX IPYNn, rapMOHMYec-
KMX NOArpynmn) npUMEHSIOT B COOTBETCTBMM CO CTaHAapTaMu, yCTaHaBNMBaKLWMMU HOPMbI 3MUCCUMU MOMEX Ha OCHOBE
3HayeHun PWHDy (cwm., Hanpumep, FTOCT 30804.3.12).

3 3HayeHus hyin U hyax YCTaHaBnNuMBaloT B CTaHAapTax HOPM 3MUCCUMU NMOMEX Ha OCHoBe 3HadeHu PWHD.y.

3.4 TepMuHbI N onpeaeneHns, OTHOCALLMECH K UHTeprapMoOHUKam

3.4.1 cpegHeKkBagpaTUYHOe 3HaYeHUe crnekTparibHOM cocTaBnawwwen (r.m.s. value of a spectral
component) Y¢,: CpeaHeksaapaTyHOe 3Ha4eHIe COCTaBIIAOLLEN, YacTOTa KOTOPOW KpaTHa BenmymHe, obpar-
HOWM 3HAYEeHWIO ANUTENBHOCTM BPEMEHHOIO MHTEPBANa U3MepeHUS.

Ecnu 3HaueHne AnnTenbHOCTM BPEMEHHOIO MHTepBana nsmepeHus Ty KpaTHO ANMTENbHOCTY Nepuoaa oc-
HOBHOW YaCTOThbl, TO YACTOTbI JIULLb HEKOTOPLIX CMEKTParibHbIX COCTaBMSAOLLMX OyAyT KpaTHbIMU OCHOBHOM YacTo-
Te. [Mpn 3TOM MHTEepBan YacToT Mexay ABYMS1 NMocnefoBaTeNbHbIMU CreKTpanbHbIMU COCTaBMSOLWNUMN PpaBEH
1/Ty, T. €. npubnuanTensHo 5 Ny Ang uenemn HacTosLwero ctaHgapTa.

MpumeyaHune—Tpu HeobxogMMocTn cumBon Y 3aMeHsoT cuMBoSioMm | Anst Toka n cumeoniom U gns
HanpsXxeHus.
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3.4.2 cpepgHeKkBagpaTM4HOE 3HaYeHUE MHTeprapmMoOHU4YecKon cocTtaBnsmowen (r.m.s. value of an
interharmonic component) Y, ;: cpeaHekBagpaTMYHOE 3Ha4YeHne crnekTpanbHom coctaensaowen Ye x. .y, Hac-
TOTa KOTOPOW HAaXO4MTCSt MeXay ABYMS MOCNeA0BaTENbHbIMM FAPMOHNYECKMMI YacToTaMm (CM. pucyHok 4). [Ons
KpaTKOCTM AOMNyCKaeTCs NPUMEHSTb Ans AaHHbIX COCTaBNSIOWMX HAMMEHOBAHNE «MHTEPrapMOHUKa.

MpunmedaHuns

1 YacTtoTa MHTeprapMoHMYECKOl COCTaBMSAIOLLEN onpeaenseTcs YacToTon NMHUM cnekTpa. [daHHas yacTtoTa He
KpaTHa OCHOBHOW YacToTe.

2 HeobxoamMmo yuntbiBaTb pasHULY Mexay «MHTEeprapMOHUYECKOW COCTaBnALWEn», (hakTUYeCKn co3gaBaemMon
npu yHKUMOHNPOBaHMM 0b6opyaoBaHus, Hanpumep, Ha Yactote 183, 333 I'l, 1 «cnekTpanbHOW COCTaBMsALEN», pac-
cuntbiBaemonn B C B pesynbrate aHannsa OpMbl CUrHanoB, Hanpumep Ha vacTtoTte 185 'y ong cuctemMbl anekTpo-
cHabxeHusa vactoTton 50 Iy (4acToTa oTcyeToB Mpu GbICTPOM npeobpasoBaHun Pypbe). «CnekTpanbHas COCTaBnA-
wasa» SBAsSieTCA «rapMoHMYecKkoln cocTtasnstoweny npu k= h N, rge N — uenoe vucno.

3.4.3 cpegHeKBagpaTU4YHOE 3HaYeHNe MHTeprapMmoHuyeckom rpynnsbli (r.m.s. value of an interharmonic
group) Yig p: CPEAHEKBAAPATUHHOE 3HAYEHME BCEX CMEKTParbHbIX COCTaBMAOLMX B MHTEpBAre YacToT Mexay
OBYMs nocrnegoBaTenbHbIMU rapMOHUYECKMMM YacToTaMm (CM. PUCYHOK 4).

MpnmedvaHuns

1 Ons uenen HacTosiLero cTaHgapTa CcpeAHekBagpaTuyHOe 3HaAYeHMEe MHTEePrapMOHWYECKOW rpynnbl Mexay
rapmoHukamu nopsigka h n h +1 obosHavaiot Y, . Hanpumep, cpenHexksagpatyyHoe 3HaueHne UHTEpPrapMOHUYECKON
rpynmbi Mexay rapMoHukamu nopsgka 5 n 6 o6osHaqaT Yig s.

2 TMpu HeobxogumocTu cumBON Y 3aMeHsIoT cuMBOsioM I Ans Toka u cumBoriom U anst HanpsikeHus.

3.4.4 cpegHekBagpaTU4HOe 3Ha4Y€HNE MHTePrapMOHNYECKOM LLIEHTPMPOBaHHOM noarpynnsbl (r.m.s.
value of an interharmonic centred subgroup) Yjs, »: CpeaHeksagpaTiHoe 3Ha4YeH1e BCeX CrekTparnbHbIX COCTaB-
NSAOLWNX B MHTepBane 4actoT Mexay ABYMS NOCnefoBaTesibHbIMU FrapMOHUYECKUMU YacToTaMu, UCKITHoYas
cnekTparbHble COCTaBnsALWMe, HEMOCPEACTBEHHO NpUeratLwme K rapMOHUYECKUM YacToTam (CM. PUCYHOK B).

[ns uenen HacTosLWwero cTaHgapTa cpegHekBagpaTUyHoe 3HavYeHue LEHTPUPOBAHHON UHTEPrapMOHNYeEC-
KO/ MOArpynMbl MexAy rapMOHUKamu ¢ NopsAKkoBbIMUA HoMepamu h n h +1 o6osHavaroT Y, . Hanpumep,
cpefHeKkBaapaTUYHOE 3HaYeHVe LEHTPUPOBAHHON MHTEPrapMOHNYECKON MNOATPYNMbl MeEXAy rapMOHVKaMu C
nopsiAKOBbIMM HOMEpaMu 5 1 6 0603Ha4aoT Yig 5.

MpnmeyvyaHune —Tlpu HeobxoaMmocT! cMMBON Y 3aMeHsoT cumBoniom [ ons toka u cumeoriom U ana
HanpsaxeHusa.

3.4.5 yacTtoTa MHTeprapMoHuveckon rpynnsbi (interharmonic group frequency) f ,: CpedHee
3HaYeHVe OBYX rapMOHMYECKMX 4acTOT, Mexdy KOTOPbIMW pacrofiokeHa WUHTeprapMoHuYyeckas rpynna,T.e.
fig.n = (Fyn* fo n+1)/2.

3.4.6 yacToTa UHTEpPrapMOHUYECKON LeHTPUpPOBaHHOM noAarpynnbl rpynnsbl (interharmonic centred
subgroup frequency) fisg »: CpeaHee 3HaueHne ABYX rapMOHMYECKUX YaCTOT, MEXAY KOTOPbIMW pacrnonoxeHa
WHTEprapMoHMYeckas LeHTpUPOBaHHas Noarpynna, T. e. fiyg p, = (fy p+ fiy peq)/2.

3.5 O6o3Ha4yeHUsAs U MHOEKCbI

B HacTosiLeM cTaHgapTe Nof 3HAaYEHUSIMU HAMPSHKEHMS U CUMbl TOKA NOHUMALOT (ECNK He YCTaHOBMEHO
NHOE) UX cpeaHeKBaapaTUYECKNE 3HAYEHUS.

3.5.1 O60o3Ha4eHusn

B HacTosiLeM cTaHgapTe UCNomb3yoTCs crieaytolime 0603HaYeHNs:

a — amnnuTygHbIn KO3 MULIMEHT KOCUHYCOMAANbLHON cocTaBnsoLen psaa dypbe;
b —amMnnuTyaHbIN KO3DULNEHT CMHYCOMAANbHONM cocTaBnaowen psaa dypbe;

C  —aMnnuTyaHbIY KoadbdurumeHT paga Pypoe;

f —yacToTa, QYHKLMS;

fc, k —dJacToTa cnekTpanbHoW cocTaBnaoLLen nopsaaka k;
fc 4+ —dacToTa cnekTpanbHOn cocTaBnsoLLe nopsaka 1;
fqn —vacToTa rapMoHUYECKOW rpynnbl nopsiaka h;

fsg,h — YyacToTa rapMOHUYECKOWN MOArpynnbl nopsagka h;

fign — YactoTa MHTeprapMOHWYecKoW NMOArpynnbl Nnopsiaka h;

fisgn — HYacToTa MHTEPrapMOHUYECKON LIEHTPUPOBAHHOW NOATpYnnbI nopsiaka h;

— YacToTa rapMOHMYECKOW COCTaBnsAtoLLen nopsaaka h;

H,h
f;1 — OCHOBHas YacToTa CUCTEMbI AMEKTPOCHABKEHNS;
f¢  — vacToTa OTCYETOB;

hmax — MOPSAOK BbICLLEN YYUTbIBAEMOW raPMOHNYECKOM COCTaBIAOLLEN;
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NopsiioK HU3LLEN YYMTbIBAEMOW rapMOHMUYECKON COCTaBMSAOLLEN;

Tekyllee Bpems;

rosioca 4yacTor;

TOK (CpeaHeKBadpaTnyeckoe 3HaueHue);

Lienoe 41Cro, YMCro OTCHETOB B M3MEPUTENBHOM OKHE;

YMCrOo NEPNOOOB OCHOBHOM YaCTOThbl CUCTEMbI SMEKTPOCHABKEHNSA, COOTBETCTBYIOLIEE ANUTErb-

HOCTW BPEMEHHOIO nMHTEpPBAara MaMmepeHns (I/I3Mepl/ITeﬂbHOF0 OKHa);

T —
T —
N —

YacCTOThbl;

Ka h;

U —
Y —
Yok —

e

YH, h
Yig, h
Yisg,h

ysg, h
0) —_—
(OF] —
(P —_—

MOLLIHOCTb;

WHTepBasn BPEMEHU;

nepvo OCHOBHOWM YaCTOTbl CUCTEMbI 31IEKTPOCHA0XKEHWS;

ANUTENBHOCTU BPEMEHHOTO MHTEPBara U3MepeHust, BKtovatoLLero B cebs N neproioB OCHOBHOM

HanpshkeHue (cpegHeKBaapaTUYHoOe 3HaYeHune);

nepemeHHas, 3ameHsiemasi Ha U vnu [

cpefHeKkBagpaTUYHOE 3HaYEHNE CreKTparbHON COCTaBNSOLLEN NopsaKa K;
cpeHekBagpaTUYHOE 3Ha4YeHNe rapMOHNYECKON rpynbl;
cpefHekBagpaTMyHOe 3HaYeHe rapMoHUYECKOM CoCTaBnAoLWwen nopsaka h;
cpefdHeKkBagpaTUYHOE 3HaYeHVe NHTEPrapMOHUYECKON rpynnbl;
cpefHekBagpaTUYHOE 3HaYEHNE UHTEPrapMOHNYECKON LIEHTPUPOBAHHOW NOATPYNMbI;
cpefHekBagpaTUYHOE 3HaYeHne rapMOHUYECKON NoArpynmbl;

yrrnoBasi 4acTtoTa;

YrnoBas YacToTa CUCTEMbI 3M1IEKTPOCHaBXEHWS;

a3oBbIf yron;

3.5.2 UHpekcebl
B HacTosLLEeM cTaHAapTe UCMOMb3YIOT CreayoLmMe MHOEKChI.

b —
h —
k —
m —

sg,h —
ig,h —
isg, h —

og,h —
nom —

oO-wTO®
|

LieHTpanbHas YacToTa MHTepBarna 4acTor;

Tekyllee Liernoe 4ncno, o6o3HavaroLlee nopsiaoK rapMoHKK;

TekyLlee Leroe Yncro, o6o3HavatoLLee Nopsiaok CnekTpanbHOM COCTaBMSOLLEN;
N3MepEHHOEe 3HaYeHUE;

MaKCUMarbHoe 3Ha4YeHue;

MUHMMarbHOE 3HaYeHue;

CrMakeHHoe 3Ha4YeHue;

3HayeHue, OTHoCcsLLeeca K rpynne;

3Ha4eHWe, OTHOCsILLeecs K Moarpynne;

3Ha4YeHNe UHTEPrapMOHVIKK;

rapmMoHuYeckasi rpynna, cBsi3aHHasi C rapMOHMKON nopsiaka h;

rapMoHu4eckasi noarpynna, cesisaaHHasi C rapMOHWKOM nopsiaka h;
WHTeprapMoHuyeckasl rpynna, pacrofioXeHHas Bbille rapMOHVKM nopsiaka h;
MHTeprapmMoHnyeckasl LeHTpUpOBaHHasa NOArpynna, pacnofo)XeHHas Bbille rapMOHUKM Nnopaa-

crnakeHHasi rapMoHuYeckas rpynna nopsigka h;
HOMWHarbHOE 3HaYeHue;

OTCYET;

3HayeHue, OTHOCALLEeEeCs K CnekTpanbHbIM COCTaBNSIOLLMM;
rapMOHMKa;

YyacToTa;

3Ha4eHue, OTHOCALLEECS K MOCTOSIHHOMY TOKY.

4 O6wume noHaTnA. O6LWKMe TpeboBaHUSA K cpeacTBaM U3MepeHUn BCex BUAOB

4.1 XapaKkTepuCTUKU namepsieMbiX CUrHanos

B HacToswem ctangapTe paccmoTpeHbl CU, npegHa3HavYeHHbIe:

a) 4N N3MepeHnin rapMOHUK,;

b) onsa namepeHnn nHTEPrapMoHUK;

C) ANsi U3MEePEHNI CNeKTParbHbIX COCTaBMSAOLMX HA YacTOTax Bbille 06racTv YacToT rapmMoHuk go 9 k.

7
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[unckpeTHoe npeobpasoBaHue Pypbe, B TOM Yncne, bbicTpoe npeobpasoBaHue Pypbe, No3BoNdeT nony-
YNTb TOYHbIE pe3ynbTaThl TONMbKO MPU YCTaHOBUBLLMXCSA curHanax. CurHanbl, aMmnnuTyabl KOTOPbIX U3MEHSIOTCS
BO BPEMEHMU, HE MOTYT ObITb TOYHO XapaKTEPU30BaHbl TOMbKO COBOKYMHOCTbLIO MX FAPMOHUYECKUX COCTaBNSAOLLMX.
[ns Toro, 4ToObl NONYYXTH BOCNPOU3BOAMMbIE PE3YNbTaThl rAPMOHUYECKOTO aHanmaa rno pesynsratam n3mepeHnn
3MUCCUN MOKO8 U HarnpsiKeHul npy konebaHmsax MOLLHOCTU, MPUBOASLLNX K KoNebaHnsAM cuibl OCHOBHOMO
TOKa, 1, BO3MOXHO, KoniebaHusaM Ccunbl rapMOHMYECKMX TOKOB, HEOOXOAMMO COBMECTHO MPUMEHSITb METOAbI
CMMaXnBaHWs N AnUTenbHbIE NEPUOAbI U3MEPEHMIA. [103TOMY METOA N3MEPEHWI, YCTaHOBIEHHBI B HACTOSILLEM
CTaHOapTe, OCHOBaAH Ha MPMMEHEHUN onpedeNneHHbIX NpoLeayp crnaxueanns (cm. 5.5.1). Kpome Toro, B cTaH-
AapTax, yCTaHaBMnMBaKLnX HOPMbl SMUCCUM FTapPMOHNYECKNX COCTaBMSIOLLMX TOKa, COAEPXKaLLMX CCbIMKN Ha
HaCTOSILLMIA CTaHAapPT, MOryT BbiTb YCTAHOBIEHbLI JOCTATOYHO ANUTENbHbIE Nepuoabl HAbNOAEHUsT NpY UCnbITa-
Huax (cm. FOCT 30804.3.2, TOCT 30804.3.12), obecneumBatoyme nonyvyeHme nocrnegoBaTenbHbIX pesynsra-
TOB N3MEPEHUN NpU A0MYCTUMOW MOTrPEeLLHOCTH.

4.2 Knaccbl TOYHOCTU CpeacTB U3MepeHun

HonyckaeTcsa npumeHeHns CUA gByx knaccos TodHOCTY — | n 1. 3T0 no3BonsieT npu cooTBETCTBMM Tpebo-
BaHMSIM K MPUMEHEHMIO UCnonb3oBaTb NpocTble CA manon ctommocTu. [Npu ncnbiTaHMsix HA COOTBETCTBME HOP-
MaMm 2apMOHUYECKUX U UHMep2apMOHUYEeCKUX MOKOe8 U Hanpsi>keHul npuMmeHeHne CY BbICOKOro knacca
TOYHOCTM | HE0BXOOMMO B Cry4asx, €Crnv 3HaYEHMS1 U3MePSIEMbIX TOKOB 1 HANPsPKeHWI ONN3KN K HopMam 3MUCCUM
(cm. nmpumevaHue 2 k Tabnvge 1).

4.3 Bugbl usmepeHumn

B HacTosiLem cTaHgapTe ycTaHOBMNEHbl TPeO0BaHMS K MPOBEAEHWIO U3MEPEHWIN FaPMOHKK 1 MHTEPrapMOHMK
moka u HanpspkeHusi. Kpome Toro, pacCMOTPeEHbl U3MepeHns B nosioce 4acTtoT 4o 9 Klu.

4.4 O6Lwwasn cTpyKTypa cpeacTtBa U3MepeHumn

B coBpemeHHbIx CW, OCHOBaHHbIX Ha MCMONb30BaHMN OUCKPETHOro npeobpasoBaHnsa Pypbe, NPUMEHS-
€TCs, Kak NpaBuro, anroputM YCKOPEHHOIO BbIMOSHEHWS yKa3aHHOro NpeobpasoBaHmsl, HasbiBaeMbln «BbiCTpoe
npeobpasoBaHne Pypber. B HacTosweM cTangapTe paccmoTpeHa cTpyktypa CU Ha ocHoBe GbicTporo npeobpa-
3oBaHudA ®ypee. [lonyckaeTcs npuMeHeHne Apyrnx NpuHUMNOB aHanusa (cm. pasgen 6).

O6was ctpyktypa CU npepctaBneHa Ha pucyHke 1.

CW moryT copgepxaTtb BCce OMOKM 1 BbIXoAbl, NpeAcTaBreHHble Ha PUCYHKe 1, Unn nx YacTb.

4.4 1 N3ameputensHasa Yacte CA

OcHoBHas nsmeputensHas Yacte CU gormkHa cogepxars:

- BXOOHbIE Lenn ¢ unbTPOM, UCKITHOYaKoLWLMM Napa3vTHOE HarnoXeHWe CNeKTPOB;

- aHanoroeo-UMgpPOBON NpeobpasoBaTesib CO CXeMOM BbIBOPKM U XpaHEHUS;

- BrIOK CMHXPOHU3aLMK 1 hOPMUPOBAHNS BPEMEHHOIO MHTEPBAaNa u3mepeHus (Npy HeobxoanmMocTHn);

- DFT- npoueccop, BINOMHAOLWMI pacyeT KoadduumneHToB a, 1 by (Bbixod 1);

CW moryT 6bITb 4OMOMNHEHbI CneuuanbHbIMU YCTPOMCTBaMu, obecneynBaowumMmm n3MepeHme TOKOB UMn
HanpsHKEHWN.

MpumevyaHns

1 CBegeHus 0 JONOMHUTENbBHbBIX YCTPOWCTBax npveedeHbl B 5.5

2 lMpwn npoBedeHUM aHanu3a rapMOHUK U MHTEePrapMOHWK aHanuavpyembln curHan f(t) nogsepratoT npeasapu-
TenbHOM 06paboTke ANs UCKMIOYEeHUs1 YacToT Bbille YacToT paboyero gvanasoHa CU.

OnnTenbHOCTb BPEMEHHOIO MHTEpBarna MaMepeHus JormkHa ObiTb 10 NepnofoB OCHOBHOM 4acToThl
(ons cuctem anektpocHabxeHusa 50 Mu) nnm 12 nepuogoB OCHOBHOM 4acToThl (ons cuctem 60 y), T e.
Ty = (10 unn 12) - T, = 200 Mmc Npu NPAMOYrofbHOM B3BeLUMBaHUW. VIHTepBan namepeHun JomkeH ObiTb
CVMHXPOHM3NPOBAH C OCHOBHOW 4acTOTOM CUCTEMbI 3N1EKTPOCHabXeHMs. MpuMeHeHNe N3MepuUTENbLHOrO OKHa
X8HHUHra gonyckaeTcsa TOMNbKO NpU noTepe CUHXpoHU3auun. NMoTeps CUMHXPOHU3aUUM OOMKHa OTMeYaTbCs
Ha gucnnee CU. [aHHble, MNOMy4YeHHble MNpy MOTEPE CUMHXPOHM3AUWUW, OOIMKHbI MapKMpoBaTbCsl (CM.
T'OCT 30804.4.30). 371 faHHble He noasiexaTt NPUMEHEHNIO AN LLenen OLEeHKN COOTBETCTBUS, HO MOTYT ObITb
NpUMeEHeHbl AN OpYrux Lenewn.

BpeMeHHON n3MepUuTEnbHbIA MHTEPBar AOMMKEH OblTb CUHXPOHM3VPOBAH C Kaxaon rpynnoi u3 10 unm 12
Nneproa0oB OCHOBHOW YacTOThl (41 cucTeM anekTpocHabxeHus 50 nnm 60 My cooTBeTCTBEHHO). VIHTepBan Bpeme-
HM MeXay Hayarom NepBoro oTcyeTa AMCKPETU3MPOBAHHOIO curHana v Hadanom (M+ 1) oTcyeta ANCKpeTU3u-
poBaHHOro curHana (M — 4ucno oTc4eToB, cM. 3.5.1) gomkeH OblTb paBeH ANUTENbHOCTM YCTAHOBIIEHHOIO
yncna nepuofoB OCHOBHOWM HYacTOThI MPU MaKCMMaribHOM OTKITOHeHUK He 6onee + 0,03 %. CU ¢ cba3oBoii aBTO-
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MOACTPOMKOM YaCTOTbl UMM APYTMMU MEXaHU3MaMM CUHXPOHM3ALMM OOSPKHBI COOTBETCTBOBATL TPEOOBAHMAM K
YCTaHOBKE YacTOTbl U JOMYCTMMOW NOrPELUHOCTU CUHXPOHU3ALMM NP M3MepeHun nboro curHana, vacrorta
KOTOPOro U3MEHSETCH MO MeHbLUEe Mepe B npeaenax 5 % HOMMHaNbHOW YacTOTbl CUCTEMbI 3IIEKTPOCHabXe-
Hus. [Ina CU co BCTPOEHHbIM UCTOYHUKOM MUTaHUA, U3MeEpPUTENIbHAA CUCTEMA KOTOPbIX BHYTPEHHE CUHXPOHM-
3MpOBaHa C UCTOYHUKOM NMUTaHKUS, yYKa3aHHOe Bblille TpeboBaHMe K JONYyCTUMbIM NpeaeniamMm M3MeHeHUs 4acTo-
Tbl BXOOHOTO CUrHamna He npumeHstoT. Bmecte ¢ TeM CU co BCTPOEHHBIM UCTOYHMKOM MUTAHUS AOMKHbI
COOTBETCTBOBATb MPMBEAEHHBIM  Bbile TPEOOBaHUAM K YCTaAHOBKE YaCTOTbl U AOMYCTUMOWN NMOrPeLUHOCTH
CUYHXPOHM3aLMK.

Beixog 1 CU (cm. pucyHok 1) npegHasHaveH aAns npeacraBneHns MHAMBMAYyanbHbIX KOIMOULMEHTOB a, 1
b, AuckpeTHOro npeobpasoBaHusa Pypbe, a Takke 3HaYEHU KaXKaoMW paccYMTaHHOW CheKTpanbHOWM CoCTaBns-
toLLIeVi TOKa UMK HaNPsXkeHns Y .

CW gomkHbl MMEeTb OOMONHUTENbHbIN BbIXO, HE CBSI3aHHbIN C ANCKPETHBLIM NpeobpasoBaHneM Pypbe, npea-
Ha3Ha4yeHHbIN ONS NpeacTaBeHnst 3Ha4eHUss akTUBHOW MOLLHOCTU P, naMmepsieMon npu ToM e OANTENbHOCTH
WHTepBasna uamMepeHusi, 4To Npu U3MepPEeHNN rapMoHUK. INpu sMepeHnn SMNMCCUN rAPMOHNYECKNX COCTaBIISFOLLINX
Toka, notpebnsemoro TC, B cootBeTcTBUMN ¢ FTOCT 30804.3.2, 370 3Ha4EHME MOLLHOCTU HE JOJDKHO YYMTbIBaTh
COCTaBNSALLYH NOCTOSIHHOrO TOKa.

[eHepupoBaHue
4acToThbI
AMCKpeTM3aumm
Bxog
HanpspkeHus | MpepBapuTenbHas
——

obpaboTka

L] ,U,VICerTHoe Bbixop 1

6pasoBaHne
VIaMeDUTenLHAS Ouckpetnsaums =1 npeo
an():Tb cun > Gypee (@ by Yo i
TokoBbIn
BXOA MpenapuTenbHas
obpaboTka
[pynnuposaHue
3HaveHne aKkTUBHOM MOLLHOCTH
(cm. npumeydaHus 1, 2) Bbixog 2a
(Yg,h)
CrnaxuBaHue
Bbixoa 2b
(Yog,n)
MpoBepka
COOTBETCTBUS
Bbixoa 3

(npoxoaunT/He npoxoauT)

MpnmevaHuns

1 3HayeHne aKTMBHOW MOLLHOCTMY SIBMSIETCS BXOOHOM BENMMYMHON ONs npolecca CriaXxmBaHus.

2 /\amepeHne MNOCTOSIHHOW COCTaBMSALLEN U CBA3AHHON C HEW MOLLHOCTU MOXET ObiTb NPeayCMOTPEHO B Kaye-
CTBE [OMOSHUTENBHON BO3MOXXHOCTU CU, HO He siBnsieTcs o6sA3aTenbHbIM B COOTBETCTBMM C TPeOOBaHUSAMM HACTOsILLE-
ro ctaHgapTa.

PucyHok 1 — O6uwasa crtpyktypa CU
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4.4.2 YcTponcTBa NoCTNpoLIECCOPHON 06paboTku

B cooTBeTCTBMM CO CTaHA4apTaMu, yCTaHaBMBAOLLMMM HOPMbl SMUCCHM TAPMOHUYECKMX COCTaBMSHOLLMX
(cm. FOCT 30804.3.2), B coctaB CA BkmtovatoT JOMONMHUTENBHbIE YCTPONCTBA, OCyLLecTBAsoWme obpaboTky
OaHHbIX, MOSyYeHHbIX B pesynbsrate AUCKPeTHOro npeobpasoBaHns dypbe, Hanpumep, Ux CrraxuBaHue u
B3BeLUMBaHuMe (CM. 5.5).

5 N3amepeHne rapmMoHuK

5.1 AamepuTenbHble BXoAbl TOKa

BxogHas uenb Toka foIMKHa ObITb NPUroAHON ANS U3MEPEHUSI aHanM3npyeMbix TokoB. OHa formkHa obec-
neynBaTb HEMOCPEACTBEHHOE N3MEPEHME TaPMOHUK TOKa 1, KPOME TOro, AOSMKHA UMETb HU3KOBOJLTHbLIN BXOA
HaNPsPKEHUS C BbICOKUM MOJTHbIM COMPOTUBIIEHMEM ANSA MOAKITHYEHNS BHELLUHUX LUYHTOB, NPEACTaBNSAOLLMX
coboli aKTUBHbIE COMPOTUBIEHUS, UM KOMOUHaLUKN TpaHCHOPMAaTOPOB TOoKa € WyHTamu. ObnacTb 3HaYeHui
YYBCTBUTENLHOCTN BXOOHOW Lienu Toka MoXeT ObiTb 0T 0,1 fo 10 B. MNpeanoytuTenbHbIM 3HaYeHeM SBNSIETCA
0,1 B npu cooTBeTCTBMM TPpEOOBAHMAM, YKa3aHHbIM B 5.3.

[Mpn HenocpeaCcTBEHHOM M3MEPEHMM TOKa KenaTenbHOo (HO He 0b0si3aTenbHO) obecneunTb creayoLlime
Avanas3oHbl HOMUHAIbHbBIX CpeaHeKBagpaTUYHbIX 3HaveHui namepsiemoro toka I,,,:0,1; 0,2; 0,5; 1; 2; 5;
10; 20; 50; 100 A.

Ina CU knacca Il notpebnaemasi MOLLHOCTb BXOAHOW LIENW He AOIMKHA NpeBbiwaTh 3 BT.

IOna CU knacca | nageHne Hanps»KeHst BO BXOOHOW LIEeNu Toka He JoImKHO npeBbiwaTh 0,15 B (cpeaHe-
KBagpaTU4HOE 3HayYeHue).

BxogHas uenb Toka 4ormKHa NPOAOIKUTENBHOE BpeMs BblAepXKMBaTh TOK, paBHbiv 1,2 I,.,. Bo3gencreume
Toka 10 /o, B TEe4eHne 1 C He JOMKHO NPUBOAUTL K KakMM-1MB0o NOBPEXAEHUSM.

CW pormkHbl UMEeTb BO3MOXXHOCTb M3MEPSATb BXOAHbIE CUTHambl C OTHOLLEHMEM aMMUTYOQHOrO 3Ha4YEeHUs K
cpeaHekBagpatuyHomy (koadhurumeHToM amnnntyasl) 4 B 06nactu 3Ha4eHUn namepsaemMoro Toka o 5 A (cpegHe-
KBagpaTuyHoe 3HadeHune), ¢ koadburumeHTom amnnutyasl 3,5 npu namepsiemom Toke 10 A (cpegHekBagpaTuyHoe
3HayeHne) n ¢ koadpUUMeHToM amnnuTyabl 2,5 npu namepsiemom Toke 6onee 10 A (cpegHekBagpaTUyHoe
3HayeHue).

CW pomkHbl UMeTb MHOUKALMIO NEPErpy3Kku.

TpeboBaHMs K NOrpeLLHOCTU U3MEPEHMI YCTaHOBIEHbI B Tabnumue 1.

B yacTtu gpyrux tpe6osaHumn k CU cm. pasgen 8.

MpumeyvyaHne — B pesynbrate NCKaXXEHWI N3MEPSAEMOro TOKa YacTO BO3HMKAKT COCTaBASOLLME NOCTOSAHHOIO
TOKa. Hanuumne coctaBnsaromMx NOCTOAHHOMO TOKa MOXET Bbl3BaTb 3HAYMTENbHbIE MOrPELUHOCTU BXOA4HbLIX TpaHchopma-
TOpoB TOKa. M3rotoButenb CW pomxeH YKas3aThb B TEXHUYECKOMN OOKyMeHTauun Ha CW makcumarnbHo aonyctmMmoe 3Ha4ve-
HMEe COCTaBNALLEN NOCTOAHHOIO TOKa, He NMpUBOAsLLEe K AOMOMHUTENBHON MOrpeLuHoCcTr pesynbratoB N3MEpPEHUN.

5.2 U3amepuTtenbHble BXOAbl HanpsXKeHus!

BxogHas uenb HanpsbkeHUs AomkHa OblTb NPUrOAHON ANS U3MEPEHUA NPU MaKCUMarbHOM 3HAYEHUU
HanpPsHKEHUs 1 YacTOTbl B aHaANM3MpyemMon CUCTEME ANEKTPOCHABXKEHUS U COXPaHATb CBOW XapaKTEPUCTUKA 1
obecneyrBaTh YCTaHOBMEHHYH NOMPELUHOCTL U3MEPEHMI NPY HAMNPSXKEHMM, NpeBbIakLwemM B 1,2 pasa Makcu-
MarbHOE HanpsPKeHWe.

CW pomkHbl MMETb BO3MOXHOCTb U3MEPSATh BXOAHbIE CUrHasbl C KO3 MULNEHTOM aMNANTYAbl HE MeHee
1,5 3a ncknoveHneM U3MepeHnin CUNbHO UCKaXKEHHbIX HAaNPSXXeHU B MPOMbILLMEHHbIX 3NIEKTPUYECKUX CETSIX,
ONsi KOTOPbIX KOAPDULIMEHT amMnnUTYAbl 4OMKEH ObITb HE MeHee 2.

CW pomkHbl UMETb MHOUKALMKO Neperpysku.

BospgencTtene Ha CHY B TeueHne 1 ¢ HanpskeHUs, B YETbIpe pa3sa NpPeBbILLALLETO N3MEPAEMOE Hanpsi-
XeHwne, unu 1 kB, ¢ 3aBUCUMOCTU OT TOr0, KaKoe 3Ha4YeHNE MEHbLLIE, HE JOMKHO MPUBOANTD K KakMM NMbo NoBpex-
OeHnsM.

HomuHaneHoe HanpsiKeHWe areKTPUYECKMX CETEN B 3aBUCMMOCTM OT MECTHbIX YCIOBUIA MOXET BbITb OT 60
0o 690 B. [1na obecneyeHuns yH1BepcanbHOCTU NpuMeHeHnsa CY ang 6onbLUnHCTBA CUCTEM SMEKTPOCHabXeHNs
uenecoobpasHo NpeaycMOTPETh B KOHCTPYKLIMM BXOLHOMO YCTPONCTBA CrieayloLmne ananasoHbl HOMUHANbHbIX
CcpeaHeKBaApaTUYHbIX 3HaYEHNI N3MEPAEMOrO HaNPSPKEHUS:

Unom: 66; 115; 220; 230; 400; 690 B ansa cuctem anektpocHabxeHmns yactoton 50 IMu;

Unom: 69; 120; 240; 277; 347 ;480; 600 B ans cuctem anekTpocHabxeHust yactoton 60 Iu.

[Mpn ncnonb3oBaHUKM BHELLHMX TPaAHCOPMaTOPOB HanNpsXXeHUs LiernecoobpasHo NpUMEHATb creayoLlimne
OOMNONMHUTENbHbIE HOMUWHarbHbIe HanpsbkeHua: 100; 100/V/3; 1103 B.

10
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Mpu ncnonb3oBaHMM BHELLHWX NpeobpasoBaTenei LenecoodpasHo NPUMEHSATb BXOAbI C MOBbILLEHHON YyB-
ctBuTenbHocTblo: 0,1; 1; 10 B. BxogHble Luenu AomkHbl ObITb CNOCOOHbLI BOCNPUHMMATL BXOAHbIE CUTHAmbI C
KO3 PULMEHTOM aMMnUTY bl HE MeHee 2.

MoTpebnsiemasi MOLWHOCTb BXOAHOM Lenu He AomkHa npesbiwatb 0,5 BT npu HanpsixkeHun 220 B. Mpu
HanM4MM BXOAOB MOBbILLEHHOW YyBCTBUTENBHOCTY (MeHee 50 B) BxoaHOe conpoTMBIEHNE A0IMKHO ObITh HE MeHee
10 kOm/B.

HanpspkeHne 0CHOBHOWM YaCcTOTbI (YAaCTOThl CUCTEMbI NIEKTPOCHAOXEHMS), 3HAUUTENBHOE MO CPaBHEHWIO C
OPYTMMU COCTaBIAIOLLMMN HAMPSKEHNS, HE OOIMKHO BbI3blBaTb MEPErpy3kn, NpUBOOSLLNE K UCKAXKEHUAM WA
WMHTEPMOAYNALIMN CUTHANOB BO BXOAHbIX Liensix CU. BosHukatoLme npy 3T0M AONOMAHUTENbHbIE MOrPELUHOCTU He
OOMKHbI HApyLIAaTb YCTAHOBMEHHYIO MOrPeLLIHOCTb Pe3yrsTaToB N3MEPEHWI.

CW pomKkHbl UMETb MHAMKALMIO Neperpysok.

5.3 Tpe6oBaHUs1 K TOYHOCTU U3MEPEHUN

Ons CU, npegHasHaveHHbIX Anst USMepPEHNs rapMOHUYECKNX COCTaBISAOLLMX MOKa U HarpsiKeHUst, yCTa-
HOBMEeHbI Ba Kracca TOYHOCTU. 3HaYeHUs MakCuMarbHOW JONyCTUMOW MOrpeLLHOCTH, NpUBEAEHHbIE B Tabnuue
1, OTHOCATCA K OQHOYACTOTHBIM YCTaHOBMBLUMMCS cuUrHanam B paboven nonoce 4yactot, usmepsiembim CU npu
YCTaHOBIEHHbIX Pabounx yCrioBusx (B 4acTun obnactein M3MeHeHUn TeMnepaTtypbl, BIAXHOCTW U HanpsKeHNs
nuTaHnsa CU), koTopble JOmKHbI BbITb yCTaHoBNeHbl nsrotosutenem CU.

MpnmeyaHue— lMpuucneitaHmax TC B cootBeTcTBUn ¢ FOCT 30804.3.2, fonyCTUMbIE 3HAaYEHUS MNOrPeLUHO-
CTUW AOMKHbI ObITb YCTAHOBIIEHbI OTHOCUTENBHO MPUMEHSIEMbIX HOPM (5 % NpUMEHSIEMbIX HOPM) WM  HOMMWHAIBHOMO
Toka TC [, (0,15 % 1,), B 3aBUCMMOCTM OT ToOro, 4to Gonblue. AT TpeboBaHMS AOMKHbI ObITb Y4TEHbl NpU BblObOpEe
AvanasoHa U3MeHeHun BxogHoro Toka CU.

Ta6nuua 1— TpeGoBaHNA K TOYHOCTU U3MEPEHUI TOKa, HAMPSKEHUA U MOLLIHOCTU

Knacc TouHocTm Namepsiemas Venosus MakcumanbHas norpetu-
(617 Benu4nHa HOCTb U3MepeHunin
Up=1% Unom +5% U,
Hanpsokenme Up <1 % Unom + 0,05 % Upom
! o Im=>3 % hom £5% 1,
Iy < 3 % loom + 0,15 % lyom
P,,>150 BT +1% P,
Mousrocte Pp<150BT +1,5BT
Up =3 % Unom +5% U,
' Hanpsixenue Up <3 % Uporn £0,15 % Unon
Tox Iy =3 % lhom +5% 1,
Iy < 3 % loom +0,5 % lom

I om — HOMWHaNbHOE 3HaYeHve AnanasoHa U3MepeHUss Toka CPeACTBOM W3MeEPEHW;
Unom — HOMMHanbHOe 3HaveHve auanasoHa U3MEepeHUs HanpsikeHus CpeacTBOM U3MEPEHUN;
Upy, Iy v Py, — n3mepsiemble BENMUYMHBI.

MpunmevaHnsga

1 CU knacca | npumeHsitoT, ecnv HeobXxognMo MpoBedeHre W3MEPEHUI C BbICOKOW TOYHOCTbBIO, Hanpumep,
NPy NPOBEpKe COOTBETCTBUS CTaHAapTaMm, BbIMOMHEHWN YCMOBUI JOrOBOPOB, NPeayCcMaTprBatoLLyX BO3MOXHOCTb
paspeLueHns CNOPHbIX BOMPOCOB NyTeM namepeHun, u T. 4. Jliobble namepeHns, BbINOMHEHHbIE ABYMS Pa3nnyHbl-
mn CU knacca |, [OmMKHbI NPV USMEPEHUN OJHNX U TeX e curHanos obecneunsatb NOyYeHne BOCNPOU3BOANMbIX
pe3ynsTaTtoB C YCTAHOBIIEHHOW MOrPEeLUHOCTBIO (MU MHAMLMPOBAaTL YCMOBUS Neperpysku).

2 CU «knacca | npumeHs0T AN NpoBeAeHUS N3MePEHUi SMUCCUN 2aPMOHUYECKUX U UHMep2apMOHUYec-
Kux mokoe u HanpshkeHut. CU knacca |l npyumeHsoT npu obwmx obcnepoBaHusax. [donyckaeTcst npuMmeHeHne CU
knacca |l ana nposegeHNs M3MepeHu SMUCCUM, ECNN  3HAYEHUSA M3MEepPSIEMbIX BEMUYMH TaKOBbl, YTO Aaxe npu
OONYyLLEHNM NOBLILLEHHON HeonpeaeneHHOCTU N3MePEHU OYEBUAHO, YTO YCTaHOBMEHHbIE HOPMbI HE MPEBbLILLAIOT-
cs. MNpaKkTnyeckn npu 3TOM 3HAYEHUS U3MepSeMbIX BENUYNH  [OSMKHbI B6biTb MeHee 90 % YyCTaHOBMEHHbIX HOPM.

3 OononHutenbHo ana CU knacca | casur a3 mexay MHAMBUAyanbHbIMU KaHanamm AormkeH ObITb MeHee
h-1°.

YacToTbl, HaxogsaLmMecs BHE Norockl YacToT namepeHun CU, gormkHbl ObITb ocriabneHbl Tak, YTobbl He OKka-
3bIBaTb BNUSHUS Ha pe3ynbraTel naMmepeHuii. [Ing nonyyeHns Heobxogumoro ocnabneHnsi, 4actota OTCYETOB
BXOAHOMO CMrHana MoxXeT ObITb MHOro 6onbLUe, Yem nonoca 4acToT M3mepeHun. Hanpuvep, aHanManpyembin
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CUrHan MOXeT UMETb COCTaBNSALLME HA YacToTax, MpeBbluatowmnx 25 KMy, HO y4UTBIBAKOTCS NULLL COCTaBMSHO-
lwme Ha yactotax oo 2 kl'u. Heobxogumo NpuMeHsTb HU3KOYaCTOTHLIN OUNBTP, UCKMoYaoLWNA NapasnuTHoe
HarnoXeHune CNekTPOB, C HYacTOTOM cpe3a Mo ypoBHIO 3 Ab npeBbilwatoLen Nonocy 4acToT B KOTOPOW NPOBOAST
namepeHus. OcnabneHne BHe NOMNOCHI NPONycKaHWst AOIMKHO npesbiwath 50 ob.

MpnmedyaHune — Hanpumep, punetp batTtepBopTta nsaToro nopsigka obecnevmBaet ocrnabnexHve Ha 50 gb Ha
YyacToTax, B TpU pasa MpeBbILaoLMX YacToTy cpesa Ha ypoBHe 3 Ab.

Ecnun HeobxoamMmo npoBoAnNTb M3MEPEHUS rapMOHUK MOpSAKa Bbille 15 npu HOMUHaNbLHOM Toke bornee 5 A
N MWUHUManbHON HeonpeaeneHHOCTN U3MEePEeHUin, LenecoobpasHo NCNONb30BaTh BHELUHWUM LUYHT UMW AaTYuk
TOKa, CornacoBaHHble TaK, YTODbl 06ecneyYnTb NPOXOXAEHNE HOMUHANBLHOrO Toka ucnbITyemoro TC.

Onsa CU, npegHa3Ha4YeHHbIX TOMbKO ANS UBMEPEHUS TaPMOHUK, TPEOOBaHMS K MOrpeLLIHOCTA NPUMEHSIOT
TOJSBKO B OTHOLLEHWM U3MEPEHNS FTAPMOHNYECKNX COCTaBISAOLLMX.

[ns [OCTUXKEHNSA TOYHOCTHW, YCTaHOBMEHHOW B Tabnuue 1, uenecoobpasHo npegycmaTpmBaTth B KOHCTPYKLMM
CIW BO3MOXXHOCTb NPOCTON NOACTPOWKU C YETKOM MHAMKALUMER. [N 3TOro MOXeT ObITb MPUMEHEH BHYTPEHHWI UM
BHELLHWIA KanmbpaTop. HeonpeneneHHOCTb 3Ha4YeHWI BHYTPEHHETO kanubpaTopa AomkHa ObITb yka3aHa. [NorpeLu-
HOCTW, BbI3BaHHbIE Hanbonee BaXXHbIMM BAMSIOLLMMI hakTopaMm (Temnepartypa, HanpsKeHne 3NeKTponnTaHms
CUnT. O.) BomKHbI ObITb yCTAHOBMNEHBI M3roToBUTENEM, Kak Anst CU, Tak n ansa BHyTpeHHero kanubparopa (npu
Hanuum).

5.4 Cxema U3MepeHU 1 HanpsKeHue 3NeKTPonuTaHus

5.4.1 CxeMbl M3MepeHnii Ans OLEHKN SMUCCUN

CxeMbl M3MepeHnii NpuBeaeHbl Ha PUCYHKax 2 u 3.

—_—
L
- “
X ®©
i U u
25 nTC
s g N
C
(o]
-

U, — HanpsbkeHne «asa — HelTpasib» UCTOYHMKA dreKkTponuTanus; U — HanpsbkeHne Ha saxumax UTC; Z;, Z,, — nonHble conpo-
TMBIEHNA MPOBOAOB 1 BXOAHOW Lienu U3mMepeHus Toka, AU — nafeHune HanpsbkeHust Ha conpotusnenusx Z;, Zy (AU = AU+ AU,);
L — dpasHbin npoBoa; N — HenTpanbHbi npoBod; MTC — ucnbiTyemMoe TexHW4eckoe cpefcTBO

PucyHok 2 — Cxema m3mMepeHuin amMmccumn B OfHOMasHbIX crucTemax
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U, — HanpsbkeHve «dasa — HenTpanb» UCTOYHUKA dnekTponuTaHus; U — HanpskeHue Ha saxumax UTC; Z;, Z,, — nornHble conpo-
TUBMEHNA MPOBOAOB M BXOAHOM LENW U3MepeHus Toka, AU — nageHue HanpshkeHns Ha conpotusnennsx Z;, Z, (AU = AU, + AU,);
Ly, Ly, Ly — dbasHble npoBofa; N — HentpanbHbi nposod; NUTC — ucnbiTyemoe TeXHUYeckoe CPeacTBo

PucyHok 3 — Cxema usmepeHuin ammccum B TpexdasHblix cuctemax
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5.4.2 HanpspkeHne anekTponuTaHns 4ns namepeHnin SMmccmm

5.4.2.1 O6Lume nonoxkeHus

Mpu N3MepeHnsx B LIENSIX OLEHKM rapMOHMK NoTpebnsaemoro Toka Ao 40- rapMOHMKM YacToTbl CETU UCTbI-
TatenbHoe HanpsbkeHne U Ha 3axknumax MTC JomkHO COOTBETCTBOBATL YCTAHOBMEHHBLIM HIbKE TPEOOBaHNAM.

5.4.2.2 TpeboraHus ana TC c notpebnsiembiM TokoM He 6onee 16 A B oaHow chase

Mpwu ucnbiTaHnsax TC ¢ noTpebnsieMbiM TOkOM He 6onee 16 A B ogHown dhase A0MKHO ObITb 0b6ecneyYeHo
COOTBETCTBYE CriedyoLmmM TpeboBaHNAM:

a) npv npoBegeHun UcnbiTaHnii TC OTKNOHEHUSI UCTbITATENBHOMO HANPSYKEHUST OT YCTAHOBIIEHHOTO 3HaYe-
HWS1 HE JOJKHbI MpeBbiwaTh + 2 %, OTKIMOHEHMSI YacTOTbl MUTAHUSA OT HOMUHANbHOMO 3HaveHnss — + 0,5 %.
Ecnn ucnbityemoe TC goyHKUMOHMPYET B ONpeaerneHHoOM Anana3oHe N3MEHEHWI HanpshKeHWs 3MNeKTponuTaHus,
ncnblTaTeNbHOE HaNPsKEHNE OOMMKHO COOTBETCTBOBATbL HOMMHAIBHOMY HaMpsKEHWUIO CUCTEMbI 3MIEKTPOCHabXe-
HWS, OANs NOOKMOYEHMsT K KOTOpoK npeaHasHadveHo TC (Hanpumep, dasHoMy HanpsikeHuto 220 B, cooTBeT-
cTBytoLLEMY MexdasHoMy HanpshkeHuto 380 B).

Ons obneryeHns namepeHun B TpexdasHbiX TPEXMPOBOOHbLIX CETAX NPU OTCYTCTBUU HEATPANbHOro Npo-
BOLHMKa AONycKaeTcsi NPUMEHEHNE NCKYCCTBEHHOW HEMTPANbHOWM TOYKM C UCMONb30BaHMEM TPEX PE3VCTOPOB,
COMPOTMBIEHUS KOTOPbIX YCTAHOBMEHbI C NOrpeLHocTbio 1 %. Llenb npyMeHeHns MCKyCCTBEHHOW HENTpanbHON
TOYKM — obecneveHne NpoBeaeHNs U3MEPEHNIA HAMNPSKEHMS U MOLLLHOCTM B OOHOM dha3e Kak npu KoHdurypa-
unn «dasa — HenTpanby», Tak U Npu KoHdUrypauumn «dasa — dasar. NorpewHocTb namepeHust Toka UTC B
pesynbrate BrMSAHUS Harpy3ku BXOAHbIX Liener HanpskeHnst C v ntobbix yCTaHOBMEHHbIX Lienei MCKYCCTBEHHON
HenTpanbHOWM TOYKK, HE AOSMKHbI NpeBbiwaTtb 0,05 %.

MpuMeyaHUe— BoMHOMX criyyasix B UCMOJSIb30BAHNUMN UCKYCCTBEHHON HelTpanv HeT He0BX0AMMOCTM, HO MpK
ee NnpuMeHeHun criegyeT yunTbiBaTb psg pekoMeHaaumi. VckyccTBeHHast HermTparnbHasi Touka MOXeT ObiTb co3gaHa
Tpems BXOAHbLIMU MOMHbLIMKU COMPOTUBIEHUsIMK BonbTMETpoB CU. B kauecTBe anbTepHaTUBLI, WCKYCCTBEHHasi HeWTparb
MOXET BKIIOYaTb MOJIHbIE COMPOTUBIEHUS] CYLLECTBYHOLMX LieNei Nmc BXOAHbLIE MOMHbIE COMPOTUBMEHUS! BONLTMET-
poB CW. BO3MOXHO Takke, YTO Liemb UCKYCCTBEHHOW HeMTpanu (Mpyv  HanmuyMm) U BXOOHbIE COMPOTUBIEHUS BOSIBTMET-
pPOB MOTYT GbiTb COEAMHEHbI TaK, YTOObI HE BHOCUTb MOrPELUHOCTU NPU U3MepeHun Toka (T. K. Harpyska npucyTCTBYeT Ha
CTOPOHE UCTOYHUKA HanpsikeHusi peobpasoBaTens Toka). Bo MHorvx Apyrux criyyasix norpellHoCTy BbI3BaHHbIE Harpy-
304HbIM 3PPEKTOM LiENU UCKYCCTBEHHOW HEWTPanu, U BXOOHbIMW NOSHLIMM CONPOTUBIEHUSIMU BoNbTMETpoB CA,  moryT
OblTb CKOMMEHCUPOBAHbI PErynupylomMMmM neTnsMm obpaTHOW CBsI3W B UCTOYHMKE, BBOAVUMbIMM TaK, YTOGbI MOrpeLLHo-
CTV M3MEpPEHUIA, KOTOPbIE B UHBIX Cryvasix MOIMM Gbl BO3HUKHYTb, (DAaKTUYECKU OTCYTCTBOBaNW. YOOBMETBOPUTENbHbLIE
pesynbTaThl, NPUBOASLLME K TOMY, YTO YCTaHOBIIEHHAs HeOoMNpeaereHHOCTb U3MEPEHWi He MpeBbILAeTcs, MOoryT AaTb
MHOTMe Apyrue KoHGUrypaumu;

b) B cnyyae TpexdasHon cucteMbl anekTpocHabXeHNs Tpy MexXdasHbIX HanpPsPKEHWST OCHOBHOW YacTOTbl
OOJIDKHBI UMETb yrnbl padosoro cagura 0°; 120° £1,5°%; 240° +1,5°;

C) rapMOHMKM UCTbITaTeNbHOro HanpsbkeHus U npy NoAaKnioYeHun n HopmarnbHOM yHKUMoHupoBaHum UTC
He OOMKHbI NPEBbILLATb:

0,9 % — ona rapMoHuK 3-ro nopsiaka;

04 % — » » 5-ro »;

0,3% — » » 7-ro »;

02% — » » 9-ro »;

0,2 % — AN YeTHbIX rapMOHUYECKMX COCTaBNALWMX OT 2-ro Ao 10-ro nopsaaka;
0,1 % — pns rapMoHMYecKknx coctaenstowmx ot 11-ro go 40-ro nopsigka;

d) NMKOBOE 3HaYEHUE UCTbITAaTENBHOIO HAaNPSPKEHUS JOMMKHO cocTaBnATb OT 1,404 oo 1,424 cpepHekBagpa-
TMYHOIO 3HaA4YeHMS U HaxoauTbCA B npefenax yrna ¢gasosoro casura 87 ° — 93 ° OT MOMEHTa NPOXOXAEHUS
HanpsKeHWs Yepes HyIb;

€) amnnuTyaHoe 3HaYeHmne nageHnsa HanpsxxeHnsa AU Ha NONMHOM COMPOTUBIIEHUN MPOBOAOB CXEMbI U3Me-
PEHUS U BXOOHOW LLENM N3MEPEHUNS TOKa HE A0SMKHO npeBbiwaTth 0,5 B.

5.4.2.3 TpebosaHusa gnsa TC ¢ notpebnsembim TokoM 6ornee 16 A, Ho He Bonee 75 A B ogHow dhase

Mpun ncnbitaHnsax TC ¢ noTpebnsieMmbiM Tokom 6onee 16 A, Ho He Gonee 75 A B ogHow hbase A0MKHO ObiTb
obecneyeHo COOTBETCTBUE CeayoLLM TpeboBaHUAM:
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a) ncnbITaTeNbHOE HaNpPsPKeHNE JOIMKHO COOTBETCTBOBATL HOMUHANBHOMY HanpsbkeHuto TC. Ecrin ucnbi-
Tyemoe TC oyHKUMOHUPYET B ONpeaenieHHOM Anana3oHe UBMEHEHUIN HaNPsKEHUS 3MNEKTPONUTaHUS, BbIXOOHOE
HanpsbKeHMe OOIMKHO ObITb HOMMHArBbHBIM HaMNpPsKEHWEM CUCTEMbI 3NTEKTPOCHabeHus (Hanpumep, 120 B, 220B
unun 230 B anga ogHodasHbix cuctem, 380 B, 400 B anga TpexdasHbix cuctem). [nst obneryeHnsa usmMepeHun B
TpexdaszHbIX TPEXMPOBOAHbLIX CETAX MPU OTCYTCTBUM HEMTPArbHOrO NPOBOAHMKA AONYCKaeTCsl NPUMEHEHNE 1C-
KyCCTBEHHOWN HENTParbHON TOYKM C UCMOSb30BaHMEM TPEX PE3NCTOPOB, COMPOTUBIIEHNS KOTOPbIX YCTAHOBMEHbI C
norpeLHocTbio 1 %. Lienb npymeHeHns NCKyCCTBEHHON HEUTParbHOM TOUkM — obecneveHne npoBeaeHus name-
PEHUI HaNPS>KEeHUST M MOLLHOCTU B OAHOW (hase Kak Npu KoOHUrypauum «asa — HenTparnby, Tak U npu KOHMK-
rypaumm «pasa — gaszar. NMorpelHocTb namepennsi Toka MTC B pesynbrate BIUSHWS HAarpy3ky BXOAHbIX Lienemn
HanpsbkeHnst CU 1 nobbixX yCTaHOBMNEHHBIX LIENEN MCKYCCTBEHHOW HENTPANbHOWM TOYKM, HE AOMKHbI MPEBbILLATh
0,05 %;

b) oTknoHeHWst UCNbITaTENBHOIrO HANPSPKEHUS OT YCTAHOBINEHHOIO 3HAYEHNS He J0IMKHbI NpeBbiwaTh +2 %,
OTKINOHEHWUA YacTOThbl MMTaHUSA OT HOMUHANbLHOrO 3HavYeHua — + 0,5 %;

C) B cny4ae TpexdasHon CUCTEMbI ANEKTPOCHABXKEHNST HECUMMETPUSA HaNpPsbKeHUA A0MKHa ObITb MeHbLLE
50 % ypOBHs1 3NeKTPOMarHUTHOM COBMECTMMOCTU MO HECUMMETPUM, YCTAHOBINEHHOTO B [2];

d) rapMOHMYeCKMe COCTaBMALLME UCTIBITAaTENBHOIO HanpsxxeHus U B pexxrme xonocTtoro xoga (6e3 nog-
krtodeHns ' TC) He OOMmKHbI NpeBbILLaTh:

1,5 % — ang rapMoOHUK 5-ro nopsiaka;

1,25 % — » » 3-ro u 7-ro »;

0,7% — » » 11-ro »;

06% — » » 9-ro n 13-ro »;

0,4 % — Ans 4YeTHbIX rapMOHUYECKMX COCTaBMAILWMX OT 2-ro Ao 10-ro nopsaka;
0,3 % — pgns rapMoHu4eckux coctasnsawwmx 12-ro n ot 14-ro go 40-ro nopsaka;

e) Ans npuMeHeHusi TpeboBaHuin, ycTaHoBMNEHHbIX B FTOCT 30804.3.12, mabnuybi 2 u 3, nonHoe conpo-
TUBMNEHNE NCTOYHMKA NEKTPONUTAHUSA AOMKHO BbITb TaknMm, YTOObI OTHOLLEHME KOPOTKOrO 3amblkaHus R
(cm. onpegenenne B NOCT 30804.3.12 66110 paBHO UNM NPeBbILIAano MUHUMarnbHoe 3HavyeHne R, (Rsce min)s
obecneymBatoee cooTBeTcTBME TC HOPMaM rapMOHUYECKNX COCTaBMSIOLLIMX TOKA, MPU BO3MOXXHOM BBEAEHUN
peakTopoB. [nsi npyuMmeHeHus TpeboBaHu, ycTaHoBneHHbIX B FTOCT 30804.3.12, mabnuya 4, nonHoe conpo-
TUBIIEHME UCTOYHMKA 3NIEKTPONUTAHUSA AOMMKHO OblTb TakMM, YTOObl 3HaveHve R, He MeHee 4yem B 1,6 pasa
npeBbIlLano MUHUManbHOe 3HadeHue R, obecneuvmBatowee cootBeTcTBre TC HOPpMaM rapMOHUYECKNX
COCTaBISAOLMX TOKA, MPU BO3MOXHOM BBEOEHUN PEAKTOPOB.

MpumeyaHue—KoadhduuneHt 1,6 BBeaeH B CBA3M C TeM, 4To Ana TC, MOAKMIOYEHHOro K cucteme
3MNeKTpocHabxeHns, 3HadyeHne Rgo, KOTOPOW npeBbilaeT 3HadYeHne Rgee min, YPOBEHb 3MWUCCMM  FapPMOHU-
YeCKMX COCTaBMSAOWMX TOKA BO3pacTaeT, YTo ObiNo yyTeHO npu ycTaHoBneHun Hopm B ITOCT 30804.3.12, ma6-
nuybl 2 u 3

f) NnosiHoe conpoTuBrieHNne UCTOYHUKA SNEeKTPONUTaHnA OOJIKHO YYUThIBATL MOJSIHbIE COMPOTUBIIEHUA MPO-
BOJOB CXeMbl USMEepEHNA 1 BXOAHOW Lienun N3MepeHna ToKa.

MpumeyvyaHune — Bbibop ykasaHHbIX TpebGOBaHWUI K NOMTHOMY COMPOTUBIIEHWIO UM AOMYCTUMbBIM — UCKaXXEHUSIM
HanpsbKeHUs  UCTOYHMKA  3MNEeKTPOMUTaHWs NpeacTaBnsieT coboi KOMMPOMMCC, YYUTHIBAOLWMIA, YTO BbICOKOKaYe-
CTBEHHbIE NCTOYHMKM SNEKTPONUTAHNS C BbICOKOW HArpy3kon no Toky pegku. Bocnpom3BoguMocTb pe3ynstaToB UchbITa-
HWI MPY UCMONBb30BaHWUMN Pa3MUYHBIX MCTOYHUKOB 3NEKTPONUTAHUS, OTBEYAIOLLMX YKa3aHHbIM TpeboBaHMsIM K JOMyCTuU-
MbIM UCKaXKEHWSIM HanpshkeHUs U MOMHOMY COMPOTMBREHUIO, MOXET OblTb HeJoCTaToOuHON. [oBTOpPsSEeMOCTb pesyrb-
TaToOB NPV UCMOMb30BaHWN  OAHOTO U TOFO K& UCTOYHMKA INEKTPOMUTaHUS SIBMSIETCS YAOBMNETBOpUTENbHON. Ecnu
BO3MOXHO, criegyeT MCNonb3oBaTb UCTOYHUKM SMEKTPONUTaHUSA C OoNee HUSKMMU  UCKaXKEHUSMWU  HanpsbKeHus u
BHYTPEHHWM  MOJSHLIM COMPOTUBIEHNEM.

5.4.3 MowHocTb TC

MowHocte TC, npu HEOBXOAMMOCTU, U3MEPSIIOT C y4ETOM 3HAYeHWA HanpsxkeHns Ha 3axumax U
(cm. pucyHok 2 unm 3) u Toka, notpednsaemoro MTC. Ecnv ncnonb3yoT UCTOYHUK 3M1IEKTPONUTAHNUS, BKIOYato-
LLMIA N3MepUTenb TOKa, MOLLHOCTE TC N3MepsoT C Y4ETOM 3HAYEHUI HAMPSHKEHMS HA 3aXKMMaX MCTOYHMKA 1 TOKa,
notpednsemoro NTC.
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5.5 OueHKa aMuccuu rapMoHUK

Hwxe ycTaHoBneHbl TpeboBaHNA K yCTPOMCTBaM nocTrnpoLeccopHon obpabotkn B CU (cM. pucyHok 1).

5.5.1 MpynnupoBaHue 1 crnaxmeaHue

[na oueHKkn rapMOHUK pesynsTaThl AUCKPETHOro npeobpasoBaHmsa Pypbe (CM. «Bbixoa 1» Ha pucyHke 1)
OOIMKHbI ObITb, BO-NEpPBbIX, CrPYNNMPOBaHbl TakK, YTOObI NOMYy4YMTb CYMMY KBaApaTOB 3HAYEHUN NPOMEXYTOY-
HbIX CMEKTParbHbIX COCTaBMSIOLLNX MEXAY ABYMS CMEXHbLIMWU rapMOHUKaMU B COOTBETCTBUM C BblpakeHneMm (8)
1 pUCyHKOM 4. [puv rpynnMpoBaHMmn UCMONb3YIOT TONBKO MPOMEXKYTOYHbIE CMEKTparibHblE COCTaBMsALME, pacno-
NOXXEHHbIE BbILLIE FAPMOHWMKI BTOPOro nopsigka. Peaynsratom rpynnupoBaHKs SBASIKOTCA  rapMOHUYECKME rpynibl
Yg,n NOpsiaKa h, COOTBETCTBYIOLLME LIEHTParbHBIM COCTaBMAOLLMM HYaCTOTHbIX 0BriacTen, OTMEeYEHHbIX 3anvBKOM
Ha pucyHke 4. 3HaveHwne Yy, paccumTbiatoT no popmyre (8). [nsi cuctem anektpocHabxeHns yactoton 50 My
(N=10) sHa4eHue Y, paBHO KOPHIO KBaAPATHOMY CYMMbl KBaapaTa 3Ha4eHWsi rapMOHUYECKON COCTaBMAoLLEN
nopsiaka h nnc cymma KBagpaToOB 3HAYEHMWIN CMEXHbIX CNEeKTparibHbIX COCTaBASOLLMX Ha MO3ULUSAX OT N —4 00
n + 4, nnioc NofnoBunHa KBagparta 3Ha4YeHVs COCTaBMAOLWEN Ha MO3nLUMK N — 5, MAKOC NONOBMHA KBagpaTa 3Have-
HUA COCTaBNALLEN Ha NO3uuUmnn n + 5:

N/2-1
2 _1y2 2 1y2
Yo = §yc, Nh-N2 T2 Yc,(Nh)+k+§yC, (NR)+N/2° (8)
k=(-N/i2)+1

rae Yc, (vh+ N2 — CPEAHEKBaApPaTUYHOE 3HaYeHUEe CreKTparibHOM COCTaBMALLEN, COOTBETCTBYHOLIEN KOHK-
PETHOI YacTOTHOM NO3NLMM OMCKPETHOro npeobpasoBaHus Oypbe;

(Nh) + k — Homep cnekTpanbHON COCTaBNSAOLLEN;
Ygh — pesynbTupyloLLiee cpefHeKkBaapaTUYHOE 3Ha4YeHNE rapMOHNYECKON rpymnbl.
[apmoHunyeckas rpynna MHTeprapmoHuyeckas rpynna
h+2 h+4
Yonh

»
>

h+1 h+2 h+3 h+4 h+5 Bbixog
[Mopsaaok rapMoHUKK DFT-Bbluncnutens
MpumeyvyaHune — [pynnMpoBaHUE MHTEPrapMOHMK MOKa3aHO Ha PUCYHKe NULLIb AN NPOsSICHEHMS onpeaene-

Hus no 3.4.3 (06 oueHKe WHTEeprapMOHMYECKMX TOKOB CM. MpunoxeHue A)

PucyHok 4 — Cxema 06pasoBaHusi rapMOHUYECKUX Y MHTEPrapMOHUYECKUX Fpyrn
(ansa cnctem anekTpocHabxeHus yactoton 50 I'y)

Bo-BTOpbIX, AOMKHO NPOBOAUTLCS CNaXVBaHNE CpeAHEKBAAPATUYHBIX 3HAYEHUN Y, ;, KAXO0rO rapMoHu-
YecKoro nopsiika, paccumMTaHHbIX B COOTBETCTBUM C hopMynon (8) (cM. «Bbixon 2a» Ha pucyHke 1), ¢ UCNonb3o0-
BaHMEM LIMPOBOIo 9KBUBareHTa pubTpa HU3KUX YacToT MepBOro nopsaka ¢ nocTossHHoM BpemeHn 1,5 ¢, kak
NnokasaHo Ha PUCYHKe 5.

1
Y h I P a Y,

g g,h WA P

z-1

7' — 3agepxka, COOTBETCTBYIOLIAS AINTENLHOCT BPEMEHHOTO MHTEpBana UaMepeHusi; o, B — koahuUMeHTbl unsTpa, npuBe-

[EeHHble B Tabnuue 2

PucyHok 5 — Cxema peanusauumn unugpoBoro punstpa HU3KUX YacToT
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Tabnuuya 2— KoahdurumeHTbl crnaxveatrowiero punsrpa B 3aBUCUMOCTM OT LUMPWHBI U3MEPUTENBHOMO OKHA

YacToTa Yucno nepuogos, cootBeT- | [Nepuoa auckpetmsaumu KoadbduumeHT cdunsrpa
m ' CTByiOLLEE ANUTENbHOCTH (undppoBoro unbsTpa
uHTepBsana nsmepenuns, N HW3KUX 4acToT), MC o 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

3HaueHve rapMOHUYECKON COCTaBIAOLLEN OCHOBHOM YacToTbl Yy, 4 (MPY HEOBXOANMOCTH €r0 BbIHMCTIEHNS
npu ucneitaHnax TC knacca C no F'OCT 30804.3.2 v pnisi onpeaenenns KosguLMEHTOB rapMOHNYECKMX COCTaB-
nawwmx no 3.3 HacTosLWero ctaHgapTa) AOMKHO ObITb MOMYYEHO C y4eTOM CpefHEeKBaapaTUYHbIX 3Ha4YeHUN
BENUYMH Yy, 1 Ha «Bbixoge 1» DFT-BbiuncnnTens (CM. pucyHok 1) ¢ npuMeHeHnemM npoueaypbl CriaxuBaHus
CUrHana, kak ykasaHo BblLLe.

Ecnu yctaHOBNEHHbIE HOPMbI AMUCCUM NOMEX NPeayCMaTPUBAIOT NPUMEHEHME KO3 DULIMEHTOB rapMOHU-
yeckmx coctasnswowmux THDy nnn PWHDyy, paccunTbiBaeMbiX Ha OCHOBE CpeAHeKBaApaTUYHbIX 3HaYeHuUn
rapMOHUYECKUX COCTaBNALWMX Yy p, TO YKasaHHble KO3 (PULNEHTbI BbIYMCTIAIOT B COOTBETCTBUM C 3.3 MO pe-
3yrnbraTam QUCKpeTHOro npeobpasoBaHus Pypbe (CM. «Bbixoa 1» Ha pucyHke 1).

Ecnu yctaHoBneHHble HOPMbI SMUCCUM MOMEX MPeAyCMaTpmBatoT NPUMEHEHNe Ko3(PdULMEHTOB rapMo-
Huyecknx coctasnsowmx THDGy, THDSy, PWHD,y wnun PWHD,, y paccuuTbiBaeMbIX Ha OCHOBE cpeaHe-
KBaApaTUYHbIX 3HAYEHWIA FAPMOHUYECKUX rpynn Yy, , MU rapMOHNYECKMX NOArpynn Y, 4, TO ykasaHHble koaddu-
LUMEHTbl BbIYMCASIOT B COOTBETCTBMM C 3.3 Ha OCHOBE BENNYUH, Nofny4YaeMbix Ha «Bbixoge 2a» (CM. pucyHok 1).

Ecnun B cooTBETCTBUM C yCTAHOBNEHHBIMY HOPMaMM AMUCCUM NOMEX HEeOBXO0AUMO CriaXunBaHue ykasaH-
HbIX BblLLE KO3(PDULMEHTOB rAPMOHNYECKNX COCTaBIIAOLLMX, TO AOIMKEH BbITb NPUMEHEH LIMPOBOW SKBMBANEHT
uUnsTpa HU3KMX YacTOT NepBOro NOpsSAKa ¢ MNOCTOSIHHOM BpeMeHn 1,5 ¢, kak MoKasaHo Ha pUCyHke 5, co 3Have-
HUAMM KO3PDMLMEHTOB Mo Tabnuue 2.

Ecnu npu ucnelraHusax Ha COOTBETCTBME HOPMaM 3MUCCUM HEODXOAUM pacyeT MOLLHOCTU P 1 koadhpurumneH-
Ta MoLLHOCTM (Hanpumep npu ucnbiTaHnax TC knaccoB Cu D no FOCT 30804.3.2), TO BbINOMHSAOT CriaXuBaHNe
3Ha4YeHun moayna P un koadpdumumeHTa MOLHOCTU, Kak YKa3aHo BblLLE.

MpumeyaHune— [JonyckaeTcsi NPUMEHEHUSI BHELLHETO U3MEPUTENS MOLLHOCTM NPU U3MEPeHUn Ha uHTepBarne
BpemeHu =200 mc. 3HaueHus P, nony4eHHble OT BHELLUHEro M3MepuTens MOLHOCTH, MOQAlT Ha BXoa Grnoka criaxu-
BaHuss CW (cm. pucyHok 1).

[ns obecneveHns npoBeaeHNs KOOPANHMPOBAHHbBIX HAOMIOAEHNIA TAPMOHUYECKNX COCTaBASIOWMX (CM.
'OCT 30804.4.30) Heo6x0AMMO NPOBECTU AarnbHeWLIee CriaXnuBaHne N3MepeHHbIX 3HaYeHU, AN Yero pesyrb-
TaTbl rPYNNMPOBAHUA CMIEKTParibHbIX COCTaBIIAOLLMX B COOTBETCTBUM C BbipaXeHneM (8) 06beAnHSII0T Ans nosy-
YeHus cpedHeKBaapaTUYHOTO 3HAYEHNS Ha HTepBarne BPEMEHW, PaBHOM ANUTENbHOCTU NATHaAUaTN MHTepBa-
noB namepenunsa. ObbeanHeHHbIe pesynbTaThbl 4OMMKHBI 0OHOBNATLCA kaxable 200 MC (ANIMTENbHOCTL OOHOIO UH-
TepBana usaMepeHns) unu kaxable 3 ¢ ( ANMTenbHOCTb NATHAALaTN MHTEPBANoB U3MepPeHst).

5.5.2 CooTBETCTBME HOPMaM IMUCCUN

[Onsa oueHKM COOTBETCTBMS HOPMaM 3MUCCMM MPOBOAUTCS CTaTUCTUyeckass obpaboTka AaHHbIX B
COOTBETCTBUM C TPEOOBaHNSIMU, YCTAHOBMNEHHBIMU B COOTBETCTBYIOLLIMX CTaHAapTax, Hanpuvep, FOCT 30804.3.2,
rOCT 30804.3.12, FOCT 30804.4.30.

5.6 OueHKa rapMOHUYeCKUX NoArpynn HanpsHKeHus

MpeobpaszoBaHne Pypbe NPUMEHSIOT B NPEAMNOSIOXKEHMM, YTO CUrHaN ABnsieTcs ctaynoHapHeiM. OgHako B
cucrtemMmax 3H€KTpOCH36)KeHI/IF| MOTyT UMETb MECTO KonebaHus HanpsaXeHua, 4To NpuBoAUT Knepegade 4actu
SHEPrMn OT rapMOHMYECKON COCTaBMSAOLWEN K CMEKTParbHbIM COCTaBMSOLIMM Ha CMEXHbIX YacToTax. [ns
NoBbILLEHNA TOYHOCTU OLIEHKHN Hal'lpﬂ)KeHI/IVI rapMoOHUK B CUCTEMAX SJ'IeKTpOCHa6)KeHI/IF| BbIXOOHbl€ COCTaBNAO-
LuMe AMCKPEeTHOro npeobpasoBaHusa Pypbe Ha YacToTax, OTCTOAWMX Ha 5 U, AOMmKHbI 6bITb CrpyNnMpPOBaHbI
B COOTBETCTBMM C BblpaKeHnem (9) n puUCyHKOM 6:

k=1
Yszg,h = k§1yg,(Nh)+k . (9)
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WNHTeprapmoHuyeckas
lapmoHuyeckas nogrpynna LleHTpMpoBaHHas noarpynna
h+2 h+4

h+1 h+2 h+3 h+4 h + 5 Bbixoa AUCKPETHOTO
Mopsagok rapMOHUKK npeobpasoBaHus
dypbe

MpumeyaHune — MNpoueaypbl AanbHenero 06beaUHEHNS  AaHHbIX AN OLEHKM MOArpynn HanpsikeHUs
ycTaHoBneHbl B FTOCT 30804.4.30.

PucyHok 6 — Cxema 06pa3oBaHus rapMOHUYECKMX NOATPYNM U MHTEPrapMOHUYECKUX LIEHTPMPOBaHHbIX MOArpymnn
(ana cnctem anekTpocHabxeHus yactoton 50 y)

6 [lpyrve npuHUUnbI aHanusa

MpumeHeHne CU Ha ocHOBe AMCKpeTHOro npeobpasoBaHus Pypbe yCTaHOBMEHO B HAcCTOsLLEM CTaHAapTe
B KayecTBe OnopHOro cnocoba nameperunii. OgHaKko 3TO He UCKITIoYaeT NPUMEHeHWS APYrMX MPMHLIMIOB aHanmsa,
TaKUX Kak npumeHeHne 6aHKoB LdPOBbIX (OUNBTPOB, UMW BENBNET-aHan13aa.

Kpome Toro, He mckntoyaeTcs npumeHeHve CU ¢ Manon AnuTenbHOCTLIO MHTEpBasa usMepeHns (BNnoTb 4o
ogHoro nepuoga), ocobeHHo B npubopax Hmskonm crtommoctun. OgHako npumeHeHne Taknx CU onst oueHku
COOTBETCTBMSA HECTaLUMOHAPHbIX CUTHANOB HOPMaM 3MUCCUM He AI0MYCKAeTCs, TaK Kak OLeHKa HeCTaLuMOHapHbIX
CUrHanoB He MOXET BbITb NPOBeAeHa MPW Manon LWNPUHE N3MEPUTENBHOIO OKHA.

TpeboBaHus k CU, npuMeHSIOWMM ansTepHaTUBHbIE NPUHLMMLI aHanun3a, AOMKHbI y4nTbiBaTb Heornpeae-
NEHHOCTb M3MepEeHNUii, 0BYCIOBMEHHY BCEMU BO3AENCTBYIOLLIMMU hakTopamMu, BKIOYas HECTaLMOHaPHbIV Xa-
pakTep curHana, napasuTHble HanoXeHWs CNeKTPOB M NOTEPU CUHXPOHU3aumn. HeonpeaeneHHOCTb N3MepeHun
OOIDKHa COOTBETCTBOBaTbL TpeboBaHUSIM, yCTAHOBIEHHbIM B pa3gene 5.

7 MNMepexoaHbIN Nnepuoa,

B CU pekomeHOyeTCst MPUMEHSATE METOS, FPYNNMPOBaHNs, 0COBEHHO NPy (OITHOKTYMPYIOLLMX Harpy3kax.

BwmecTe ¢ Tem npu ncnbeitaHuax TC Ha COOTBETCTBME HOPMaM rapMOHUYECKNX COCTaBNSLWNX noTpebnse-
moro Toka no FOCT 30804.3.2 v FTOCT 30804.3.12 ponyckaeTcs B TEYEHNE NEPEXOOHOr0 Nepruoaa NpMeHeHne
CW, cooTBeTCTBYIOLWMX TPEBOBAHNSM, YCTAaHOBIEHHBIM B [2]. pn 9TOM B MPOTOKOMNAaxX UCMbITAHUIA YKa3bIBaloT:
«M3ameputenbHasa annapatypa cootBeTcTBYET TpeboBaHusam IEC 61000-4-7:1991»

MpumedyaHNe— HeobxoauMocTb NepexofHOro neproa cBsi3aHa c Tem, YTO AN NPUMEHeHUs meToaa
rpynnupoBanus no 5.5.1, tpebyetca BHeceHue namerenun B FOCT FOCT 30804.3.2 v FOCT 30804.3.12, kacarowmecs
TC onpepfeneHHbIX BUOOB (HanpuMep, UCMosb3yLWmMX CUMMETPUYHOE MHOTONEPUOAHOE yrpaBreHue).

8 O6bwue TpeboBaHuA

M3rotoBuTenb AOMKEH YCTaHOBUTbL paboymne ycnosus npuMmeHeHust CU 1, o BO3MOXHOCTU, rpaHuLbl A0MNY-
CTUMOW NOrPeLUHOCTN, OBYCMNOBNEHHOW:

- U3MEHEHMAMN TemMnepaTypbl;

- U3MEHEHVSIMW BNaXXHOCTU;

- U3MEHEHNAMU HanpsikeHns nuTaHus CU;

- KOHOYKTUBHbBIMU 3NIEKTPOMArHUTHLIMY MOMEXaMu, BO3AENCTBYHOLLMMU MO CETU SNEKTPONUTAHUS;

- 0OLLUMU HECUMMETPUYHBIMUN HANPSPKEHUAMU MOMEX MeXay BxoAHbIMU uensamu CU, 3axvnmamun nutato-
LLIEro HamnpshKeHUs 1 3aXXMMOM 3a3eMI1eHNS;

- BO34ENCTBUEM IMEKTPOCTATUHECKNX Pa3Psao0B;

- BO34ENCTBMEM PaAMOYaCTOTHbBIX 3MEKTPOMAarHUTHBIX MOMeN.

Mpwn npuMeHeHne TpeboBaHwuii [7] k 6e30NaCHOCTU N U30NALMK, CNEeAYET YUNTbIBATh,4YTO BXOAHbLIE LNy Harl-
pspkeHus n Toka CU moryT 6bITe HEMOCPEACTBEHHO MOAKMOYEHBI K CETEBBIM NMPOBOAHUKAM MO HaNps>KEHNEM.

17



rOCT 30804.4.7—2013

MpunoxeHue A
(cnpaBo4Hoe)

U3mepeHne nHTeprapMoHuK

CnekTpanbHble COCTaBMSAIOLLME HA YAacTOTax, PAcnofioXKEHHbIX Mexay OBYMS NMOCrneAoBaTeNbHbIMU rapMOHMYEC-
KMMW YacTOTamMu, BO3HUKAKT MPU HaNMM4Yumn B CUrHamne UHTeprapMoHMYECKMX COCTaBnsWMX. VICTOYHUKaMK nHTeprap-
MOHMYECKMX COCTaBNAOLWMX, B OCHOBHOM, SIBISIIOTCS:

- TC, BbI3blBaOLWME U3MEHEHUS aMnNnNUTyabl W/unu yrna ¢as3oBoro cABura OCHOBHOM COCTaBRsiiolwen w/vnu
rapMOHMYECKMX COCTaBMSIIOLMX, HanpuMmep, SNeKTponpuBoL C WHBEpTOpamy;

- CUITOBbIE 3NEKTPOHHbIE YCTPONCTBA, YaCTOTbl MEPEKIIOYEHNI KOTOPbIX HE CUHXPOHW3MPOBAaHbI C YaCTOTON CUCTE-
Mbl 9NEKTPOCHA0XEHUS, HaNpPUMep, UCTOYHUKM NUTAHUS «NEePEeMEHHbIN TOK — MOCTOSIHHbIA TOK» U KOPPEKTOPbI KO3gh-
ULMEHTA MOLLHOCTU.

VHTeprapMoHUKM B CUCTEMAX SMEKTPOCHAOXEHWs, B YaCTHOCTU, MPUBOAAT K:

- BO3HUKHOBEHWIO MOMEX B YCUNUTENSAX 3BYKOBOW YaCTOThI;

- BO3HMKHOBEHMIO OOMOSNTHUTENbHBIX MOMEHTOB B 3MEKTpoABUraTensix M reHepartopax;

- HapylweHunto paboTbl YCTPONCTB, OCHOBAHHbIX Ha M3MEPEHUM MOMEHTOB Mepexoda HanpsKeHus vepes Hyrb,
HanpuMep, PerynsaTtopoB CWmbl MCTOYHMKOB CBETA;

- BO3HVKHOBEHUIO MOMEX B KaTyLUKax MHOYKTUBHOCTM (SIBNIEHWE MarHUTOCTPUKLMN);

- ONOKMpOBaHMIO WNW HapyLleHuto paboTbl NPUEMHWKOB CUTHaroB, NepefaBaeMblX B 3NEKTPUYECKUX CETAX,
MCMOMb3YOLWMX KOHTPOMb MynbcaLyii.

Cxema n3aMepeHnin MHTEPrapMoHKK TOKa AOMKHa MUCMonb30BaTh O0LIME NPUHLUMNBLI, YKa3aHHble B 5.4.

CneKkTpanbHble COCTaBMsOLWMNE, OTHOCALLMECS K WHTEpPrapMoHWKam, OObIYHO U3MEHSTCHA MO aMNAuTyae W Mo
yacTtote. pynnupoBaHne cnekTpasbHbIX COCTaBMSIOWMX B MHTEPBANe YacToT MeXAy nocrnenoBatenbHbIMU rApMOHUYeC-
KUMKW COCTaBnsaoLWMMM obpasyeT MHTEepPrapMOHUYECKY0 rpynny. ATO rpynnMpoBaHME MO3BOMSET YYECTb 3HAYEHUA
CMeKTparnbHbIX COCTaBMSIOLWMX, BO3HUKAOLWMX MeEXAy OBYMS nocreaoBaTeribHbIMU rapMOHUKaMK, a Takke yYecTb pe-
3ynbTaTtbl ONIOKTyaumin rapMoHuk. BbipaxkeHne A.1 no3BonsieTr paccumTarb 3Ha4YEHUE UHTEePrapMOHUYECKOW Fpynnbl B
3aBMCUMOCTM OT 4acTOTbl TAPMOHMYECKON COCTaBNSOLLEN.

N-1
Y,-S,n = Y(?,(N<h)+k- (A1)
k=1

MpumedyaHune — B koHTekcTe TpeboBaHMI HacTosILLEro cTaHaapTa ig,h npeacrtaBnseT cobon MHTeprapMoHm-
Yeckyto rpynny nopsgka h (cm. 3.4.3 v pucyHok 4). [Ina uenew HacTosLWwero ctaHaapTa cpefHekBaapaTuyHoe 3HadYeHne
MHTEPrapMOHNYECKOW rpynnbl Mexay rapmMoHukamu nopsgka h v h + 1 obosHaqaetcs kak Yy ». Hanpumep, rpynna
mexay h=5u h=6 obosHavaeTcs Yy 5.

BnusHue konebaHui amnnutyg u yrnoB ¢a3oBOro caBwra rapMOHMK MOXET OblTb HaCTUYHO YMEHbLUEHO MNpu
WCKMIOYEeHN 13 BbipaxeHus (A.1) cnekTpanbHbIX COCTaBMASOLWMUX, HENOCPEACTBEHHO NMPUMEraLwmnx K rapMOHNYECKUM
yactotam. [ins onpepeneHusi cpefHEKBaAPaTUYHOMO 3HAYEHUS Yisy p UHTEPrapMOHUYECKOW LEHTPUPOBAHHOW NOA-
rpynnbl  CNeKTpanbHble COoCTaBnstoLLmMe, T.e. pesynbsraTbl AUCKpeTHoro npeobpasoBaHusa Pypee («Bbixoa 1», pucyHok 1)
OOMKHbI ObITb NEperpynnuMpoBaHbl B COOTBETCTBUM C BblpaxkeHneMm (A.2) (cm. 3.4.4.).

N-2
Yigh = X Ye(N-hsko (A.2)
k=2

rae Yc (vhy+ k — CPEAHEKBaApaTU4Hble 3HAYEHUSI CrEeKTparnbHbIX  COCTaBMAOWMX AMCKPETHOTO npeobpasoBaqus
®ypbe, pacrnonoXeHHbIX Bbille YacTOTHOW MO3WLUKM rapMOHWKU nopsiaka  h;
Yisg.h — cpefHeKBagpaTUYHOE 3HaYeHWe MHTEPrapMOHWYECKON LEeHTPUPOBAHHOM MoAarpynnel nopsiaka h.
Hanpumep, nHTeprapmoHuyeckas LeHTpypoBaHHas noarpynna mexay h =5 u h = 6 obosHauaeTcaYig, 5 (cm. 3.4.4
N PUCYHOK 6).

18



rOCT 30804.4.7—2013

MpumevyaHwnsa

1 Tak Kak HecTauMOHapHble rapMOHWKV BbI3bIBAlOT 06pa3oBaHne 60KOBbIX MOOC, BnM3KMX K YacToTaM FapMOHMK,
cnekTpanbHble cocTasnswowme And k=1, 9 unm 11, HenocpeacTBeHHO Mpureralowye K paccMarpyvBaeMbiM rapmMo-
HWKaM, MOTyT OoTpaxaTb W3MEHEeHUs aMnnuTyd wunu asoBbiX  YrnoB rapMoHuk. OHKW, criegoBaTenbHO,  [AOIMKHbI
ObITb UCKMIOYEHb! ANS TOro, YTo6bl  0bpa3oBaTb  MHTEPrapMOHMYECKYIO LIEHTPUpPOBaHHyt  noarpynny. Cm. Takke
PUCYHOK 6.

2 Ecnv npousBoauTCA OLEeHKa TOMbKO TFapMOHWK, TO TpynnUpOBaHWe NPOBOAMTCHA B COOTBETCTBMU C BblpaXxe-
Hvem (8). Ecnv rapMOHUKN N MHTEPrapMOHMWKN OLEHUBAIOT MO OTAENBbHOCTU (Npu UchbiTaHnsax TC, cnoCoBHbIX reHepu-
poBaTb WHTEPrapMOHWKKM), CMeKTpalibHble COCTaBMstoLiMe, HEMOCPeACTBEHHO Mpuieralowme K rapMoHuke (ans

= —1un +1), rpynnMpytoT COBMECTHO C 3TOM TFapMOHMKON Ans obpa3oBaHMsA rapMOHMYECKON noarpynnbl nopsgka h.
OcrTatowmecs cnekTpanbHble cocTaBnsAowme (ans k ot 2 go 8) rpynnupytoT Ans 06pasoBaHNs MHTEPrapMOHUYECKON
LleHTPUPOBAHHON MOArpynnbl nopsiaka h B COOTBETCTBUM C BbipaxeHneM (A.2). CMm. Takke PUCYHOK 6.

CrrnaxviBaHue WHTEPrapMOHUYECKMX TPyMn W WHTEPrapMOHUYECKMX LIEHTPUPOBaHHbLIX MOArPynn  MpOBOAST
TeM Xe cnocobom, YTO U NPV M3MEPEeHUn rapMoHuK, cM. 5.5.1. CrnaxuBaHne OTAENbHbIX WHTEPrapMOHUYECKNX
COCTaBMALWMX MPOBOANTb HE PEeKOMeHOYyeTCs.

TpeboBaHMA K MNOrpeLHOCTN M3MEPEHUI NHTEPTrapMOHUK WAEHTUYHbI YCTAHOBIEHHBIM ONS U3MEPEHUS rapMo-
HUK, cM. Tabnuuy 1.
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MpunoxeHne B
(cnpaBo4Hoe)

M3mepeHns Ha 4yacToTax Bbille o6GnacTu 4vacToT rapmoHuk go 9 kly

B.1 O6wume nonoxeHus

CocTaBnsioLime curHanoB (TOKOB UMW HANPSPKEHUI), YaCTOTbl KOTOPbIX PacrnonoXeHbl Bbile 4YactoTbl 40 rapmo-
HUKN (NpMBNM3nTeNnbHO 2 KI'L), HO HbKe BEPXHEN rpaHuLbl MONockl HU3KMX 4YacTtoT (9 klu), obycnoBneHbl HECKONbKM-
MU SBNEHUSIMU:

- MPUMEHEHMEM YCTPOWCTB YNpPaBEHUS B UCTOYHMKAX SMEKTPONUTaHMS, UCMOSb3YIOLWNX LUMPOTHO-UMMYNbCHYHO
MOAYNALMIO, AENCTBYIOLMX Ha CTOPOHE MOAKITHOYEHMS K ANEKTPUYECKON CeTU (CUHXPOHN3MPOBAHHbBIX WM HE CUHXPOHW-
3MPOBaHHbBIX MO OTHOLUEHUIO K YacToTe CeTW), Hampumep, WUCMOMb3yeMbIX B aKTUBHbIX CUCTEMAaX KOppeKumn Koaddu-
LMeHTa MOLLHOCTMY;

- nepefaven CUrHanoB B 3MEKTPUYECKUX CETAX;

- VHXEKLMEeA MNOoMex B CUCTEMbI 3NEKTPOCHAOXeHWs OT nogknioyeHHbx TC, HanpuMep, npeobpa3oBaTenen
HanpsXeHus;

- konebaHNAMN HanpsXeHNs N ToKa, HaBeAEHHbIMW  Y3KOMOMOCHbIMU  Paanon3nyYeHNaMU.

CocTaBnsiowme CUrHanoB Ha YacTtoTax Bbille 00nacTu 4acTtoT rapMoHuK o 9 kl'y mMoryT npeacTtaBnaTb cobon
CUrHanbl Ha OTAENbHBIX YacToTax WM LUMPOKOMOMOCHbLIE NMPOLLECCHI.

M3mepeHns aTux cocTaBrsowwmx He TpebytoT BbICOKOro pa3peLueHus no yactoTte. Bmecto atoro o6b14HO npumMe-
HAETCA rpynnMpoBaHMe SHEPTNM aHanM3upyembiX CUrHamnoB B 3apaHee YCTaHOBMEHHbIX Morocax 4acToT.

[Ins yacTOTHOro aHanunsa pekoMeHAyeTCsl UCMOoSIb30BaHNE OUCKPETHOro NpeobpasoBaHns ypbe B COOTBETCTBUM
c pasgenom 4.

OpHa 13 TpygHOCTEW Npy aHanmuse CcrnekTparnbHbIX COCTaBMALWMX B noroce YactoT oT 2 Ao 9 kly, vmMerowmx
Marble amnauMTyabl, CBsi3aHa C WCKIIOYEHMEM BMUSHUS  3HAYMTENbHO OONee MOLLHbIX CUTHANOB FapMOHUK HU3KOro
nopsgka. [ns toro, 4Tobbl OTUNLTPOBATL CUTHaMNbI FAPMOHMK HU3KOrO Mopsaka, crieayeT NPUMEHATb  SKBUMBANEHT
cetn (OC) (cm. pucyHok B.4). Ecnu ncnonbayetcsa OC, TO ucnbitatenbHoe HanpsikeHve, nopgaBaemoe Ha WTC npwu
N3MEPEHMUSAX COCTaBMALMX NoTpebnsemoro Toka B noroce oT 2 Ao 9 kI, MOXeT ObITb NONy4YeHO HEMOCPEACTBEHHO OT
pacnpeaenuTenbHON 3MeKTPUYECKON CeTU HU3KOro HanpsbkeHns (Mpy yYCroBMK, YTO HanpshKeHne SBNsSeTcs 40CTaTO4YHO
CTabunbHbIM 1 OTKIMOHEHUST HAMPSHKEHWSA 1 YaCTOTbl HAXOAATCA B Npefenax yCcTaHOBIEHHbIX AonyckoB). Ecnv Heobxo-
OVMble HanpsiKeHUe U YacTtoTa He MOryT ObITb MOMy4YeHbl OT pacnpenenuTenbHOn ceTu obLLero HasHadeHusl, 70 B
KayecTBe ansTepHaTUBbl MOXET OblTb NMPUMEHEH MOAXOAAWMA UCTOYHUK 3NEKTPONUTaHUS.

B HekoTOpbIX crnyvasx, ecrnm KoHCTpykums CU BkntodaeT KOMOMHaUM BHYTPeHHMX dunbTpoB 1 CU obnapaet
[0CTaTo4HO GonbLIMM OUMHAMUYECKUM AMana3oHoM, aHanua B nonoce oT 2 o 9 kly Bo3MoxeH 6e3 npumeHeHus
9KBMBaneHTa ceTu.

B. 2 OcHOBHOe cpeAcTBO U3MepeHun

CW B nonoce yactoT oT 2 Ao 9 k'Y AOMKHO Mcnonb3oBaTb AUCKpeTHoe npeobpasoBaHve Oypbe B COOTBETCTBUM
c4.4.1 C N3IMEHEHNSIMU, Y4UTbIBAIOLLMMM CBEAEHUS, MPUBEAEHHbIE B HACTOsLEeM npunoxeHun. lMpexae Bcero, nonoca
4YacToT BHeLWHMX Npeobpa3oBaTtener HanpsXeHs 1 Toka AorkHa obecneynBaTb NPOBeAEHME W3MEpPEeHUi B noroce oT
2 po 9 kly. YuuTbiBasi HU3KME YPOBHM U3MEPSIEMbIX CUTHAnNoB, LenecoobpasHo npumeHeHne B C nonocoBoro
duneTpa, ocnabnswoLwero aMmnnuTyAbl OCHOBHOW COCTaBMSOLWEN N cUrHanoB Ha Yactotax cbiwe 9 klu. OcnabneHue
OCHOBHOW COCTaBnstoLlen [ommkHo npesbiwatb 560 pa3 (55 ab).

MprumeyvyaHne — 3HavyeHUss M3MepsieMbIX COCTaBIISIOLLMX CUTHANOB B CPAaBHEHUW CO 3HAYEHUSMMU TOKOB U
HaMpSHKEHNIA OCHOBHOI 4acToThl  paBHbl 0T 2-107° go 51072,

YacTtoTa gnckpeTnsaumm omkHa ObiTb BbibpaHa B COOTBETCTBMM C YCTAHOBIEHHLIMU NpaBuUiamMmn aHanmaa curHa-
OB TakK, YTOObl MOXHO ObINO M3MEPUTbL YacTOTHbIE COCTaBnsAoWMe A0 YacToThl 9 KL BKMAOYMTENbHO. JOIKeEH ObITb
NPYMEHEeH BPEMEHHOW MHTEpBan naMepeHuin anutensHocTbio 200 Mc, cooTBeTCTBYyOWMIA NpubnuautensHo 10 (12)
nepvogamM OCHOBHOWM YacTOTbl CUCTEM 3neKTpocHabxeHust yactoton 50 (60) MNu. CnegoBaTenbHO, 4YacTOTHOE paspgerne-
HMe MeX[y nocriefoBaTterlbHbIMK CreKTparbHbIMK cocTaBnsawmm Yo ¢ Gynet 5 I'u.

TpeboBaHMsA K CUHXPOHM3ALIMMN YacTOTbl ANCKPETU3ALMM C HAaCTOTON CETU He YCTaHaBMMUBAlOT.

CpepnHekBagpaTMiHOe 3Ha4YeHWEe CreKkTpasibHoW CoCTaBnsolwen Ha vactoTe f obosHaveHo Yi ; Hanpumep,
Y3160 O3Ha4aeT cpeaHeKBaapaTUiHOE 3HaYeHne coctaBnaiollen Ha Yactote 3160 .

[ns un3ameputenbHbIX BXOAO0B TOKa U Hanpskenus CU npumeHsoT TpeboBaHus, ycTtaHoBneHHole B 5.1 n 5.2
COOTBETCTBEHHO.

B.3 N'pynnupoBaHue

[aHHble, npeacTaBnsioLLme cobon peaynbsraTbl ANCKPETHOrO NpeobpasoBaHns dypbe (CM. pucyHoK 1, «Bbixog 1»),
OOIMKHbI ObITb CrpynnupoBaHbl. [pynnupyloT AaHHble, OTHOCSLWMECS K norocam YactoT wupuHor 200 My, HauuHasa ot
nepBoi nornocbl 4actoT wupuHor 200 u, pacnonoXeHHOW HenocpeAcTBEHHO 3a 00nacTbld  4acTOT rapMOHMK
(cm. pucyHok B.1). LleHTpanbHas yacTtoTa nepBoi rpynnbl paBHa 2,1 kL AnNs cUCTeM 3nekTpocHabXeHWsi 4acToTon
50 My v 2,5kMy — ans cuctem 60 Mu. CpeaHekBagpaTMHHOE 3HaYeHWE rpynnbl AMs KaXaow nonockl Yactot Yg p
onpenensitoT no dopmyne

20



rOCT 30804.4.7—2013

b+100Tu

MpumevyaHwns

1 WupwrHa nonockl 4acToT rpynnMpoBaHKs YCTaHOBIIEHA B COOTBETCTBMM C LLUMPUHOWM NOMOCHI NPOMYCKaHUSA n3me-
putensHoro npuemHuka CUCTIP anst yactot ot 9 go 150 kl'y (cm. FOCT 30805.16.1.1, nonoca 4acToT A).

2 3HaudeHus ueHTpanbHon YacToThkl, Hanpumep 2100, 2300, 2500 'y cnyxaT 0603Ha4YeHUSAMN COOTBETCTBYHOLLEN
nonockl YacToT rpynnupoBaHus. HavBbicluee 3HayYeHne ueHTpanbHon YacTtoTel pasHo 8900 My (cm. pucyHok B.1).

3 [Ons cuctem anekTpocHabxeHns yactoton 60 Iy K YacToTaM, pacrnonoXeHHbIM Bbille 06nacTi 4YacToT rapmo-
HWK, OTHOCAT YacToThbl, npeBbiwatowme 2400 Iy,

4 Ecnn B 0obrnacTb 4acTOT FrapMOHMK BKITHOYAOT rapMOHUKM [0 50-ro nopsigka, opmyny (B.1) npumeHsioT ang
h > 2500 'y ans cuctem anektpocHabxeHus 50 'y n h > 3100 'y — gna cuctem 60 My,

Y, rh
1
A\ J\L J \ . J
bt bt
o o o o o
=4 Y2100 < Y2300 S = Y8900 =
N N N [e0) (2]
- 35 Nonoc 4acToT =~ ——————————m—p

PucyHok B.1 — Cxema pacnpegeneHus nornoc 4actoT nNpu n3MepeHusx B obnactu ot 4acToThbl
rapmoHuiku 40-ro nopsigka (ans cuctem anekTpocHabxeHust yactoton 50 'u) n go yactotel 9 kly

B.4 Cxembl uamepeHUn Onsi oeHKN 3MUCCUMU

[ns ynyyleHns noBTOPSeMOCTH Pe3yrnbTaToB U3MEPEHUA NPU OLEHKE SMUCCUMKU  credyeT YCTaHOBUTb M noadep-
KMBaTb MOCTOSIHHOE 3HaYeHMEe MOSIHOTO COMPOTUBMEHNS UCTOYHMKA SNEKTPONUTaHKs (3nekTpudeckon cetn). [ns atoro
Mexay 3axumamy UCTOYHWMKa anekTponutanus u  3axumamm UTC pomkeH ObiTe BkntoveH akBuBaneHT cetu (JC),
obecneymBarOLLnii YCTaHOBNEHHOE 3HAYEHME NOSHOMO CONMPOTMBIIEHNS B Noroce YactoT oT 2 Ao 9 klu. MoakntoyeHne 3C
nokasaHo Ha pucyHkax B.2, B.3 (3C-1 — opHodasHbIl 3kBMBaneHT cetu, AC-2 — TpexdasHbill 3KBUBANEHT CEeTH).

MpumMmedyaHue — [pu U3MepeHUsix COCTaBIAIOLMX CUrHAMNOB Ha YacToTax Hwke 9 kIl NPUHST noaxom,
ycTaHoBneHHbln B TOCT 30805.16.1.2.

M
L, A B
- O0——0— —O O—
Zy -
ZS IEUT
M
( 3C-1 NTC
N N
O——0— —O o—
—O——O0— —o O—
PE PE

G — WCTOYHUK 3MeKTponuTaHns; Zg — BHYTPEHHee MOSHOe COMPOTMBEHUE UCTOYHMKA 3NIeKTponuTaHus; M — cpeacTBo usmepe-

HUiA; 3C-1 — oaHOasHbIA SKBMBANEHT CeTu; Z,, — BHYTPEHHee MOJIHOe COMPOTUBIEHNE CPEACTBA U3MEepeHun; Iz, — notpe6-

nsiembii Tok UTC; L — dpasHbii npoBoa; N — HelTpanbHbii npoBoa; PE — npoBoa 3awwmTHoro 3asemnenusi; MTC — ucnbiTyemoe
TeXHUYecKoe cpeacTBo

PucyHok B.2 — Cxema nsamepeHuii ammccum coctaBnsiowmx notpebnsemoro Toka TC B ogHoasHbIX cucTemax
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L1
L2

L3

PE

3C-2

PE

nUTC

077

OC-2 — TpexdasHbiin akBMBaNeHT cetu; L1, L2, L3 — da3Hble npoBoga; N — HenTpanbHbin npoBod; PE — npoBof 3aluTHOro
3asemneHns; NTC — ucnbiTyemoe TexHu4eckoe CpeacTBO

MpumedaHune — KoHcTpykuma OC-2 gormkHa BKoYaTh TP OAHOMA3HbIX 9KBMBAreHTa cetu (HenTparnbHble
NPOBOAHWKN COEAUHSIOT BMECTE).

PucyHok B.3 — Cxema nsmepeHuii ammccum coctaensaowmnx notpebnsemoro toka TC B TpexdasHbix cuctemax

Cxema 3OC npepacrtaBneHa Ha pucyHke B.3 (ans ynpoweHus npuBefeH ogHOMasHbIN SKBUBANEHT CETH)

K NCTOYHUKY UCNbITaTENbHOIo
HanpshXeHus
A

50 MkD —

4 Om 225 MKI'H 3,4 Om
L ] Re Wl L | R
500 MKIH 0,1 Om 700 mkH] 0,025 Om
s
(@]

10 kKOm

KUTC

PE

PE

PucyHok B.4 — OkBuBaneHT cetn ana ucneitaHnii TC ¢ notpebnsembiM TokoM He Gornee 16 A

Mpu n3mepeHun TOKOB, NX 3HAYEHUS OOMKHbI ObITb U3MEpPEHbI B NPOBOAHUKAX, coeamnHsowmx 9C n UTC (Hanpu-
Mep, B Touke B, cM. pucyHok B.3).

MpumedyaHne — Ecnuuncnonb3yetcss WCTOYHWUK SMEKTPONUTAHNUSA NEPEMEHHOIO TOKa, ero NHAYKTUBHOCTb U
aKTUBHOE COMPOTUBIIEHNE He AOMKHbI npeBblwaTth 160 MkIH 1 0,1 OM COOTBETCTBEHHO.
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B.5 Tpe6oBaHus kK xapakTepucTUKam npouecca usMmepeHust

HeonpegeneHHOCTb M3mepeHuin B Lenom ¢ yyetom CU 1 nameputensHoro LyHTa nunu TpaHcdopmaropa Toka He
pomkHa npesbiwaTtb 10 % 3HavyeHns n3mepsemoro Toka (Mpu UCNbITAHUSAX C OAHOYACTOTHBIMU curHanamm). Msrotosu-
Tens CW gormkeH ycTaHOBUTbL AManasoH U3MepseMblX 3HaYeHW, B OTHOLLEHMN KOTOPbIX BbIMONHSAeTCcs TpeboBaHue K
HeonpegeneHHoctn uamepeHun 10 %. MakcumanbHasa HeonpeaeneHHOCTb U3MEPEHUI Npu yyeTe xapaktepuctuk 3C
He [omkHa npesblwaTth + 15 % 3HauveHus rpynnbl Ygp.

MpumeyaHue — InekTponuTaHue OOMKHO obecneyrBaTb (YHKUMOHUpoBaHMe TC B paGoymx ycrioBusx B
YacTu YacTOoTbl, HANPSPKEHUS] M MOLLHOCTU 3MeKTponuTaHus. [N nogayun UCTbITaTeENbHOTO HaNpPshKEHUs MOXeT ObITb
MCMoMb30BaHa HW3KOBOMbTHAA pacnpefenuTenbHas anekTpudeckas ceTb UM NOAXOAALWMIA UCTOYHUK anekTponuTa-
HUSA.

Ecnn B Touke B MCnonb3yeTcs TOKOBbIN LWYHT (CM. pucyHok B.3), ero conpoTtuBneHne JomkHO ObiTb He Gonee
0,02 Om. TonHoe conpotmBneHne AC wmexay Toukamm Bu N (cm. pucyHok B.3) B nonoce yactot ot 2 go 9 kl'y npm
coegnHeHun BMecTe Tovek A n N He JOmMKHO oTnmdaTbes bonee 4yem Ha 5 % OT 3HaYeHUs ykasaHHOro Ha pucyHke B.4.

JonycTmble OTKMOHEHWs 3HadyeHui anemeHToB OC (CM. pucyHok B.4) yctaHaBnvBaloT Tak, YTOObI OTKMOHEHUS
nonHoro conpotmenennss 3C He otTnunyanucb 6onee Yyem Ha 5 % OT 3HAYEHMWI, YCTAHOBIEHHbIX HA pucyHKke B.5, npu
M3MEHEHUHAX YacToTbl, MOTpebrnsemMoro Toka u TemnepaTtypbl. [Ins COOTBETCTBUS YCTAHOBMEHHBIM 3Ha4Y€HVSM MOJTHOTO
CONPOTMBIEHNSA [AOIMKHbI ObITb NPegyCMOTPEHbl COOTBETCTBYHOLLME KOHCTPYKTUBHbBIE 3NIEMEHTLI 9KBMBAreHTa ceTu, Kop-
nyc 1 BBEAEH KOHTPOMb Temnepartypsbl.

Ha wyactotax 2050 n 2450 'y moaynb nonHoro conpoTtueneHns OC paBeH COOTBETCTBEHHO 3, 745051 un
3, 868051 Om. Moaynb NonHOro conpoTuBneHus | z | Ans 4actoT Bbiwe 3 K'Y BBIMUCTIAT No hopmyrne:

z| =8819+123-1077 -f2.In(f). (B.2)
2| =

Mogynb nonHoro conpoTuenerus 3C |z| , Om
10,0
9,5 L
9,0
8,5 =
8,0 —~
75
7.0+ —
6,5
6,0 2t
5,5
5,0
4,5 , >
4,0 ——f- —
3,5
3,0
2,5
2,0
1.5 :’
1,0
0,5 ! T

0 o
S
Te]

+
+
+
+
+
+
+

1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
6500
7000
7500
£ 8000
8500
9000

acToTa, 'y

PucyHok B.5 — Mogynb NOnMHOro conpoTUBMEHUS 9KBMBaNeHTa ceTn
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MpunoxeHue C
(cnpaBo4Hoe)

TexHuYeckne o60CHOBaHMs MeToAa rpynnUpoBaHUs

Mpy o6ocHOBaHUM METOAOB U3MEPEHUIA, YCTAHOBIIEHHbLIX B HAaCTOSILLEM CTaHAapTe, HeoBXOAUMO MpUHMMaTb BO
BHUMaHWe NpOTMBOPEYMBbIE TPEOOBaHNSA K MPOLECCY U3MEPEHUsI (HanpuUMep, K LUMPUHE MOJIOChl YacTOT U3MEPEHMUI 1
paspelleHuto no vacToTe). [1osToMy Npuv onpeaeneHny Ha npakTuke pesyrnbTaToB U3MepPEHUn OOCTKEHNE KOMMIPOMUC-
ca npw BbIMNOJIHEHUM NPOTMBOPEUUBLIX TPeBOBaHWIA ABNSETCA B HEKOTOPLIX Cryyasix 6oree BaxHbIM, YeM obecneyeHve
HauBbICLLE TOYHOCTM OLEHKM cuUrHana. B HacTosilem MpunoXXeHun paccMOTpeHbl 0BOCHOBaHUS, YYTEHHblE MpK
paspeLleHnn HEeCcKomnbkux Haubonee BaKHbIX BOMPOCOB.

MpumedyaHune—BHacTosilem cTaHAapTe HanNpPsKEHWE M CUa Toka BbIpaXkeHbl B CpegHeKBagpaTUYHbIX
3HAYEHWsIX, ECMIN HE YKa3aHO MHOE.

C.1 dHepreTuyeckas 3KBUBareHTHOCTb NpeAcTaBlieHUA CUrHarna Bo BpeMeHHOM U 4acTOTHOM o6nactu
OHepreTuyeckasi TeopemMa Penesi ycTaHaBnmMBaeT CneayoLLyto SKBUBANEHTHOCTb MOLLHOCTM (MNN SHEPFUKN) CUrHA-
na, NpPeAcTaBieHHOro BO BPEMEHHOW U YacTOTHON obnacTsX:

+oo 2 1 +oo 9
_I [g)] at = E_j |G (jo)|" do, (C.1)
rae g (f) — dyHKuns BpeMeHwu;

G (jo) — komnnekcHoe npeobpasoBaHne Pypbe yHkumm g(t);

0=2nf.

MpumedyaHune — Tak Kak MOLHOCTb CUrHana MponopumnoHanbHa KsagpaTy HanpskKeHus unm Toka, To
BbipaxeHue [g(t)]? paccmaTpuBaeTcst Kak «MOLHOCTb» curHana. MoaTomy, ecnm g(f) — 3aBUCUMOCTb HaMPsXKEHUS OT
BpeMeHu, To Nnesast YacTb BbipaxeHus (C.1) (curHan Bo BpeMeHHoN oBnacTu) uMeeT pasmepHocTb B2Z-c («aHeprumy).
MpeobpasoBaHne Pypbe curHana g(f) npeacrtaensier cobov crnekTpanbHy MNMNOTHOCTb HaNpPsXXeHUs W, Hanpumep,
G (jw) 6ymer umeTb pasmepHocTb B/My vnnm B-c, T. e. npaBas YacTb BblpaxeHus (C.1) GyaeT umeTb pasmepHocTb B2 c
(«aHepruny).

Ecnn yHKUMA BpemMeHn He ABMSeTCs NepuofnMveckon, ee crnekTpanbHasa MoTHOCTb AOSMKHA ObiTb Henpepbis-
Hol. Ecnn  dhyHKUMSA SBRSieTCA NepuoamMyeckor, To OHa MOXeT ObiTb NpeAcTaBrneHa B MHTepBane U3MepeHus AnuTernb-
HOCTbiO Ty, Tak Kak GeckoHeYHOe NOBTOPEHUE NHTEePBanoB n3mepeHus OyaeT NOMHOCTbIO NpeacTaBnaTb yHkumio g (f).
MpeobpasoBaHne Pypbe AAHHOrO OrPaHNYEHHOr0 BO BPEMEHW CUrHana He SBMSeTCS HeNpepbiBHbIM U COOEPXUT Chek-
TpanbHbIE NHWK, YacTOTbl KOTOPLIX OTAENeHbl ApYr oT Apyra uHTepsanamu fy = 1/Ty. lNpousBeneHe ANMTENbHOCTY
BPEMEHHOr0 MHTEpBana M3MepeHus Ha KBaapaT cpegHeKBagpaTUYHOro 3HadyeHus (KOMMNEKCHOW) CnekTpanbHOW Co-
ctaensolen G%, Ha vacrote f = k-fy npeacTasnsier coboil (MPUBNUUTENBHO) 3HEPTUI0, COOTBETCTBYIOLLYI0 HenpepbIs-
HOW CMeKTparnbHOW MIOTHOCTU B MHTepBane YactoT oT f— fy /2 o f+ fy /2. «OHeprua» Cymmbl CreKTpanbHbIX JTMHURA
3KBMBANEHTHa «3HEpPrumy» yHKLMN BPEMEHU B Npeaenax nHTepsana naMepeHusi. Pasgenus «3HEpruo» Ha AnvTenb-
HOCTb MHTEpBana U3MepeHus, Mony4Yum crnegyloLlee BbipaXeHue:

+TN/2

A nldt = |G, 2.
L ora- S

JleBas yactb BblpaxeHus (C.2) npeacraBnseT coboOM CPeAHIo MOLLHOCTL (DYHKLUM BPEMEHMN B Npegenax HTep-
Bana uaMepeHus, npasBas 4YacTb BblpaxeHus (C.2) — MOMHy0 MOLLHOCTb BCEX CNEKTPanbHbIX MVHUNA.

CnekTpanbHble NHuK npeobpasoBaHns Pypbe Ha OTpMLATENbHbIX YacToTax SBMSOTCA CONPSXKEHHbIMU OTHOCK-
TENbHO CNeKTPanbHbIX MUHWUA NPU TEX XXe MNOMOXUTENbHBLIX YacToTax, T. €. CNEKTP «MOLLHOCTU» CUMMETPUYEH OTHOCU-
TenbHO yYactoTbl f=0. MNpyn CnoxeHWn dacTer CnekTpa Ha OTPULATENbHbIX Y MOMNOXUTENbHBIX YaCTOTax BbipaXeHne
(C.2) moxeT ObITb yNpPOLLEHO:

e +T?I/2 o) ot = 63 +23 |6, [
T Pt (C3)
—Tn/2
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OnpepenexHve amnnuTyabl C, cocTaBnsowen psga Pypbe B COOTBETCTBUM C BbipaxeHuneM (3) (cM. pasgen 3)

oTHocuTcs k Ty /2, a He k Ty (MCKMiouas cg, KOTOpbI oTHoCUTCA K Tyy). MoaToMy ¢, = 2G nnn Cy = \[2 G BbipaxeHue
(C.3) moxeT 6bITb, CriegoBaTeNbHO, NPEACTABEHO B BUAE:

+TN/2

2 - 2 < 2
L fefat=cd + X|c[= T|c . (C4)
N _1yi2 k=1 k=0
MpakTnyeckn Homepa koahPULMEHTOB B CymMe BblpaxxeHust (C.4) AOmkHbl ObITb OrpaHuyeHbl, T.e. K=1...... K.

Ecnu nonoca yactoT curHana orpaHnyeHa vacTtotow f = Kfy, TO «MOLLHOCTb» COCTaBnALLMX nopsaka k > K paBHa
HYIIO U OHU MOTYT BbITb NCKMIOYEHbI 3 CyMMbI B BbipaxeHuu (C.4). MNpu atom Heobxoanmo, 4tobbl yactoTa f, bbina BHe
nonockl paboymx YacTtoT cpeacTBa U3MEPEHUA.

C.2 XapakTepuUCcTUKU LM POBBLIX CPeACTB U3MepeHUn

B HacToswem cTaHgapTe paccmoTpeHbl undposblie CA. B cooTBeTCTBMM € hopMynol LLieHHOHa dyHKUMS Bpeme-
HW JOSKHa BbITb ANCKPETM3NPOBaHAa C YaCTOTOM OTCHETOB fg > 2f), Tak 4TO KO3 PULIMEHTBI CNEKTPanbHbIX COCTABNSAOLLMNX
OOMKHbI BbITb paccumTaHbl BNNoTb A0 Cy. YMcno oTcyeToB B 3MepuUTeNbHOM OKHe cocTaBnsaeT M = f T,

Mpu npeanbHbIX YCNOBUSAX, YKa3aHHbIX BbILLE, T. €., €CMNY CUrHar, npeobpa3oBaHHbIN B NOCNefoBaTENbLHOCT AUC-
KPETHbIX BEIMYMH, SBNAETCH Nepuoamnyecknm, ero norioca 4actoT orpaHnyeHa nu nHTepsan U3MepeHust CUHXPOHU3NPO-
BaH C Nepuoanyecknum curHanom, BblpaxeHue (C.4) MoXeT ObITb nepenucaHo B BUAe:

N N/2
i 2ol = | Blcf, (€5)

i=1

rae g (t;) — 3HaveHusi yHKUMM BpeMeHU B TOYKax B3ATUS BbIOOPOK;
t,‘ = ITN /N.

M3 BbipaxeHnus (C.5) cnepyeT, 4To cpedHeKBagpaTUYHOE 3HaYeHne CrneKkTparnbHbIX COCTaBNAOLWMX NPU NPeacTaB-
fleHWn curHana B 4acToTHOM 0brnacTy paBHO cpegHeKBagpaTUYHOMY 3HaYEHWIO CUrHana Bo BpeMeHHoW obnactu npu ero
npeacTaBneHny B BUAE MOCNefoBaTeNbHOCTM BblOOpOK. [ToaToMy 3aHepreTuueckass Teopema Penes  MoxeT ObiTb
npuMeHeHa Ans NoATBEPXAEHWS TOro, YTO NPU  KOHKPETHBIX YCIOBMAX CMEKTP MOLLHOCTW AOCTaTOMHO TOYHO NpeacTas-
NSeT cUrHan BO BPeMEHHOW obnacTu.

Mpn npeanbHbIX YCNOBUSIX, YKa3aHHbIX BbILLE, CMEKTP MOLLHOCTU, pacCYUTaHHbIN MeToAaMu, YCTaHOBMNEHHbLIMW B
HacTosLWweM cTaHaapTe, npeacTasnseT cobon CpeaHIo MOLLHOCTL CNeKTpanbHbIX COCTaBNSALMX U3MEPSEMOro CUrHa-
1na Ha yCTaHOBIIEHHOM BPEMEHHOM MHTepBane nsmepeHni. CrnekTp MOLHOCTU TOYHO onpeaensieT MorHy MOLHOCTb
CurHana, a TaKkke MOLHOCTN MHANBUAYarNbHBIX YACTOTHBLIX COCTaBMSAIOLLMX U HYaCTOThl 3TUX cocTasnswmx. [Onsa npaktu-
YeCcKMX Lienen ycrnoBusi MoryT BbiTb OTHECEHbI K «MaeanbHbIM», €CINi BCe COCTaBMsALLME U3MEPSEMOro CMrHana sBnsT-
€A B TOYHOCTM «Ba30BbIMU» rapMOHUKaMW, T. e. fyy = 1/Ty. YuuTbiBas xecTkme TpeboBaHNs K CUHXPOHM3aLMK, YCTaHOB-
NeHHble B HacTosILeM cTaHaapTe, AaHHble ycrioBusi, Bnnskue K naeanbHbIM, NO onpeaeneHuo ByayT MMeTb MecTo Anst
COCTaBISAOLLEN OCHOBHOWN YacTOThbl CUCTEMbI ANEKTPOCHaXeHMS, 1 ANns MobbiX COCTaBNALMX HA YacToTax, KpaTHbIX
OCHOBHOW YacToTe, T. €., AN rapMOHNK OCHOBHOWN 4acTOTbl.

MpumedyaHune— 3HayeHne «H6a3oBoOM» YaCTOTbl AOMKHO ObiTb 0GPATHO ANUTENBLHOCTU MHTEPBana nsmepe-
HUS1; 3Ha4YeHWe OCHOBHOWM YacTOTbl OBPaTHO ANUTENbHOCTU Meprofa B CUCTEME 3MEKTPOCHABKEHMS.

[nuTenbHOCTbL BPEMEHHOro MHTepBana n3MepeHns (LUMprvHa namepuTenbHoro okHa) ans CU, cooTBETCTBYIOLLMX
TpeboBaHnaM HacTodAwero ctaHaapTa, Ty = 200 mc, paBHa 10 nepuogam OCHOBHOWM YacToThbl AN CUCTEM 3NeKTpocHab-
xeHus 50 My n 12 nepnogam OCHOBHOM YacToTbl Ans cuctem 60 Mu. CU, CKOHCTpyMpOBaHHbIE B COOTBETCTBUM C Tpebo-
BaHusiMn nepsoro usgaHua |EC 61000-4-7 (cMm. [2]) wnMelOT naMepuTenbHOEe OKHO LUMPWHOW 16 neprvoaoB OCHOBHOM
YacToThl (ANMTenbHOCTb = 320 MC ANs cucTeM anekTpocHabxerus 50 'y n = 267 Mc OnNsa cucTem anekTpocHabxeHus
60 Nu). YacToTHbIN pasHOC crekTpanbHbIX cocTaBnsaowmx («basoasa» yactoTa fy) ans CU, cootseTcTByOWNX TpeboBa-
HUSAM HacTosILLero cranaapTa, paseH 5 Iu. [Anga CU, cooTBeTcTBYOWMX TpeboBaHmaM nepBoro n3nanus IEC 61000-4-7
(cMm. [2]), YaCTOTHbIA pa3HOC CreKkTpasbHbIX COCTaBNALWMX paBeH = 3,125 'y — ana cuctem anekTpocHabxeHus
yactoton 50 'y n = 3,75 Ty ana cuctem anekTpocHabxeHus 60 M.

MeToz rpynnupoBaHus, yCTaHOBMEHHbI B HACTOALLEM CTaHAapTe [BbipaxkeHue (8)], obecneumBaeT TOYHYHO OLIEHKY
MOMHOW MOLLHOCTW CMEKTParbHbIX cocTaBnsowmx. MNpu ncnonb3oBaHnUM MeToAa rpynnmMpoBaHns YYUTLIBAOT BCE CMEKT-
parnbHble COCTaBMSAOLIMNE, @ HE TONbKO CrieKTpasibHble JIMHUU Ha YacToTax, KPaTHbIX OCHOBHOWM YacToTe («rapMOHUKMNY).
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BbipaxeHue (8) 0THOCUTCA TOMBKO K CMeKTpasnbHbIM MMHUSAM NPU YacTOTHOM pasHoce 5 ML, M [O0MKHO, criefoBaTenbHO,
ObITb MOAMULMPOBAHO MPU UCMONB30BaHUN ApPYyrMx «6a3oBbIX» YacToT. [1py NpaBUNbHOM NPUMEHEHWN BbipaxeHus (8)
c y4yeTom ero moanduKauum (Mpu He06XOAMMOCTH), CNEKTP MOLLHOCTY TOYHO MPeACTaBnseT CPEeAHIO MOLLHOCTb U3Me-
psSieMOro curHamna, kak yCTaHOBMEHO dHepreTnyeckon Teopemoin Penes.

[ns ycnoBuii, koTopble HE MOTyT BblTb OTHECEHbI K UAeanbHbIM, HanpuMep, NPy HanMyMM HerapMOHUYECKOro
CUrHamna ¢ CocTaBAsOWMMKN Ha YacToTax f#k - fy (k— uenoe 4ncno), NpoucxoauT onpeaeneHHas noteps uHdopmaumm
0 YaCTOTHOM COAEpXaHUW curHana, HO MOLLHOCTb curHana bygeT npegctaBneHa TouvHo. [pu MHTepBane namepeHus
anutensHocTeto 200 MC Hanuyve MHTePrapMOHUYECKUX COCTaBMSAOLLMX Ha YacToTax, He KpaTHbIx yactoTe 5 'u, Hanpu-
mep, Ha 4acToTe 287 'y, ByadeT o3HavaTb HanNMyMe HerapMOHWYECKOro CUrHamna unu NpucyTcTeve konebaHui Hanpsxe-
HVA B Npedenax aHanM3vpyeMoro nHTepeana naMmepeHuin. Metoa rpynnmpoBaHuns, yCTaHOBIEHHbIW B HAcTosWeEM CTaH-
fapte, obecneumBaeT TOYHYIO OLEHKY MOLLHOCTU B GONbLUMHCTBE cryyaeB. PacnpegeneHve MOLLHOCTM a npegenax
rpynmn, COOTBETCTBYIOLLUMX KOHKPETHLIM CUTHaNam, 3aBUCUT OT XapakTePUCTUK HANOXEHHbIX CUrHarnos.

B pasgenax C.3—C.4 npuBeaeHbl HECKOMbKO MPUMEPOB, UINIOCTPUPYIOLWMX AaHHbIA noaxoad. BnusHue koneba-
HUI rapMOHUK HanpsbkeHUst 1 Toka paccMoTpeHo B C.3. BnusiHne uHTeprapmoHuk paccMoTpeHo B C.4. B npvBeaeHHbIX
npuMepax OCHOBHbIE COCTaBAAIOLLME HAMPSXKEHWA 1 TOKa, ABNSIOWMECH Ha NpakTvke npeobnagarowymm, He paccmar-
pvBatoTcs. JTO MO3BONSAET AeTanbHO NpPeAcTaBuTb Ha pucyHkax C.1—C.7 cnekTpanbHble NHUK 1 achbdpekTbl rpynnmpo-
BaHus.

C.3 Koneb6aHus rapmoHuK

TMpumep 1— Tok naMoU 2apMOHUKU 80 8peMeHHOU U criekmpasibHol o6nacmu, cpedHekeadpamu4yHoe 3Ha-
4YeHUe Komopo20 U3MeHsiemcsi 8 meveHue OnumesisHOCMuU uHmepeana usmepeHusi om 3,536 Jdo 0,707 A
npedcmaeneH Ha pucyHke C.1. Tok usmensiemcsi nocne 21, 25 nepuoda nsamol 2apMoOHuUKu. Pac4emHoe
cpedHekeadpamuy4yeckoe 3Ha4YeHUe moka Osisi aHHO20 crly4yasi pasHo 2,367 A. U3mepeHHoe 3Ha4yeHue nssimol
2apMOHUKU (0OUHOYHas1 ciekmpaJsibHasi luHusi) pasHo 1,909 A, ymo 6e3 paccMompeHusi Opyaux crnekmpasbHbIX
nuHuli npueodum k owubke 19,3 %. Pacyem 3HavyeHusi 2apMOHUYecKoU nodepynnbl npueodum 8 3Mom ciiyyae K
3HayeHuro moka 2,276 A (owubka cHuxxaemcsi 0o 3,84 %). OOHako pacYem 3Ha4eHUs1 2apMOHUYeCcKoU 2pynnbi
usMepeHHol JluHUU npueodum yxe K 3Ha4yeHuro 2,332 A, ymo coomeemcmeyem Heb6osbwol ocmamoYyHou
owu6bke 1,47 %.

AMNNUTyaa NATON rapMOHUKK Toka, A
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PucyHok C.1 — KonebaHusa Toka NATON rapMOHWKN

lpumep 2 — HanpsixeHusi 2apMOHUK 8 cucmeMax 3J1eKmpocHab)xeHust 06bIYHO 8bI38aHbl 2aPMOHUYECKUMU
cocmassisiiow,uMu moka, nompebrsiseMo20 HecKosIbKUMU HesluHeUHbIMU Ha2py3kamu. Kak npaeurno, cyuje-
cmeeHHasi Koppensyus Mexoy usMeHeHUsIMU Haz2py3ok omcymcmeyem. Kpome moeo, k cucmemam 351eKmpo-
cHab)xeHusi NMOOKJIIOYEeHbl MakKXXe Kea3ucmayuoHapHble Hazpy3ku. [loamomy 6bicmpbie ¢hriroKmyayuu 2apMo-
HUK HarnpsiXeHusi co 3Ha4umeJsibHbIMU pa3MaxaMu siesisiliomcsi peOKkuMu 8 cucmemax 3JiekmpocHabxeHus. Ha-
npspkeHUe nNsimMol 2apMOHUKU 80 8peMeHHOU U criekmpasnbHol obnacmu, cpedHekeadpamu4yeckoe 3HaYyeHue
KOmMopo20 uaMeHsiemcsl 8 me4yeHue o1umesibHOCMuU UHmMepeaasia usamepeHuss om 13,225 do 9, 776 B npedcmaene-
Ho Ha pucyHke C.2. B daHHOM ciiy4ae pac4emHoe cpedHekeadpamu4yecKkoe 3Ha4yeHue HanpshkeHusi pasHo 11,37 B,
a u3mepeHHoe (oOQuHoOYHasi criekmparnbHasi JJuHusi) — 11,24 B. YcmaHoesieHHbIU 8 HacmosiwjeM cmaHOapme
anzopumm epynnupoeaHusi rnpueodum k 3HavyeHuro 11, 33 B dnsi 2apmoHu4eckol nodepynnsi u 11,34 B onsa
2apmoHuYeckol epynnbi (owubku 0,35 u 0,24 % coomeemcmeeHHo). Takue owubku Haxodsimcs 8 npedesnax ro-
epewHocmu, ycmaHoeJiIeHHoU 07151 cpedcme usMepeHud.
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CpefHekBafpaTU4HOE 3HaYeHUe HanpsXKeHns NATo rapMoHuKK, B

12— MapmoHuyeckas nogrpynna
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PucyHok C.2 — KonebaHua HanpsXeHus NSTON rapMOHUKK

lpumep 3 — MukpoeosiHoeble ne4u 8 cocmase 2apMOHUK nompebisieMo20 moka co3darom makxe mpe-
mbio 2apMOHUKY. B kayecmee npumepa paccMompeHa MUKPOB8OJIHO8as neyb ¢ ¢ha3o8bIM yrpassieHuUeM cpedHell
MoOwHOCMbLIO MNpu Yacmome noemopeHusi 5 'y u pabovyem yukne 50 %. Toxk mpembeli 2apMOHUKU U coomeem-
cmeyrowuli cnekmp npedcmaesieHbl Ha pucyHke C.3. 3HayeHue moka mpembel 2apmMoHuku paeHo 1 A. lMosnHoe
cpedHekeadpamu4Hoe 3Ha4YeHUe moka paeHo 0,707 A. CpedHekeadpamu4yHOe 3Ha4YeHue crekmpasnbHOU JIUHUU
amoli 2apmoHuku paeHo 0,5 A (owubka — 29,3 %). 3HayeHue 2apMoHuU4YeckKoli nodzpynnbi pasHo 0,673 A
(owubka — 4,8 %), 3Ha4eHuUe 2apMoHUYecKolU epynnbi pasHo 0,692 A (owubka — 2 %).
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PucyHok C.3 — KonebaHus TOKa TpeTber rapMOHVKM MUKPOBOJSTHOBOWM Neyn

C.4 UHTeprapmoHUKu

lMpumep 1 — K cucmemam anekmpocHabxeHuss Mo2ym 6bimb MOOK/IO4YeHbI ycmpolicmea nepedaqu/npu-
ema cuzHasio8. C mem, Yymob6bI UCKIIIOHUMb HapyweHus1 pabomabl npu 8o3delicmeuu 2apMOHUK Cemeaoao Harpsi-
JKEHUsl, yKa3aHHble ycmpolicmea ucrosib3yrom 4acmomabl, KaK pasusio, pacrosioXeHHble Mexdy 4Yacmomamu
dsyx 2apMOHUK, M. e. UHMep2apMoHu4yeckue 4acmomsl. Ecniu yacmoma kpamua «6a3oeoli» yacmome fy u
cuaHasl uMmeem [OCMOSIHHbIU Ypo8eHb 8 npedesiax UHMepsasia UsMepeHus, Mo 8 criekmpe rosiessiemcsi o0Ha
donosiHumesbHasi JIUHUSA Ha GaHHOU Yacmome u 8 OOMoJIHUMeIbHOM 2pynnupoeaHuu Hem Heobxodumocmu. Ho
9ansi moeo, YmobbI nepedamb UHhopMayuro, cueHan Modynupyrom. BnusHue modynsiyuu npusodum K rosiese-
HUI crnekmpa’bHbIX JJUHUU, YeHmMpUpo8aHHbIX OMHOCUMesIbHO Yacmom cu2Hanusayuu. pynnuposaHue uHmep-
2apMOHUK 8 coomeemcmeuu ¢ mpebosaHUsIMU NPUJsIoKeHUs1 A Mpueodum K CHWXeHUo owuboK, Kak u npu 2pyr-
nupoeaHuu cocmaeJsisirouux, rnokasaHHbIX Ha pucyHke C.3.
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Bo MHo2ux cry4asix ucrnosib3yrm Yacmomal cu2Hanu3ayuu, He kpamHbie Yacmome fy. lMpumep Henpepsbis-
Ho20 nepedasaemMoz20 cuzHana 23 B Ha yacmome 178 'y, Ha/noXXeHHO20 Ha MPembto U NSAMYI0 2apPMOHUKU,
umeroujue cpedHekgadpamuyHble 3HayeHus1 11,5 B, npedcmaenieH Ha pucyHke C.4. [QuckpemHoe npeobpa3oea-
Hue ®ypne, He obecrneyusaroujee onpedesieHue cnekmpasabHol JJUHUU Ha Yacmome 178 'y (Aes1ieHue «nomepuy
cuzHana), pacnpedesisiem 3Hep2uro cu2Hasa Ha 4Yacmome 178 [y 6nusnexawyum crneKkmpasnbHbIM JTUHUSIM. B
0aHHOM crly4ae UuHMmep2apMoHuUYecKasi epynna nopsioka 3,5 (cM. npunoxeHue A) codepxxum 60sbWyr 4acmb
pacrnpedesieHHOU 3Hepauu. 3Ha4eHue epynnbl pasHo 22,51 B (owubka — nuwb 2,15 %).

CpeaHekBafpaTMyHOe 3HaYeHne HanpsxeHus, B
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PucyHok C.4 — T[lepepaBaembiii curHan Ha yactoTe 178 'Ly COBMECTHO C TpeTben 1 NATOW rapMoHUKamu

lTpumeyaHus

1 Pesynbmamom «romepu» cuaHasna Ha Yacmome, He KpamHoUl «6a3oeoli» Yacmome, s8Jsisiemcsi Hasloxe-
Hue donoJsIHUMesIbHbIX 8EKINOPO8 Ha 8EKMOPLI MNepP8oHaYasibHbIX 2aPMOHUK (CM. pucyHokK C.7). Yensbi ¢pazoeozo
cdsuza mexdy AornosIHUMesIbHbIM U rnepe8oHaYyasibHbIM 8eKMOPOM O0OHOU U mol XXe 4acmombl ygesiu4yuearomcsi
(unu ymeHbwaromcsi) Ha MOCMOSIHHYIO 8eJ/IUYUHY Npu rnepexode om oOHO20 UHMepe8asia usMepeHusi (usMepu-
meJsibHO20 OKHa) Kk Apya2omy. B 3asucumocmu om yana ¢hazoeozo cosuza pe3ysbmupyrowuli 8eKmop Moxem
U3MeHsIMmbCS om cyMMbI Q0 pa3HOCMuU 3mux eekmopos. B Hacmosiwjem npumepe nepeoHavasibHbIl 8eKMop
paseH 11,5 B u dononHumesnbHblie 8ekmophbi pagHbl 1,2 B Ha yacmome 150 'y u 0,4 B Ha yacmome 250 Iy, (cm.
pucyHok C.4 ). Peaynbmupyrouyue eekmopsbi usmeHsstomcss om 10,3 do 12,7 B Ha yacmome 150 'y u om 11,1 do
11,9 B — Ha 4acmome 250 I'y. CpedHeksadpamu4HOe 3Ha4YeHuUe pe3y/ibmupyrouje2o0 eeKkmopa, ornpeodesieHHoe Ha
MHoz2ux nocriedoeamesibHbIX UHMepeasiax usMmepeHusi, npedcmasssiem coboli «obujee» cpedHekgadpamu4yHoe
3Ha4YeHue nepeoHaYyasibHO20 U OOMNoJIHUMesIbHbIX 8eKkmopos. B Hacmosiwem npumepe amo 11,56 B Ha
Yyacmome 150 'y u 11,51 B — Ha yacmome 250 I'y. [Tpouyedypa canakueaHusi, MpUuMeHsieMasi rocirie 2pyrnnupoea-
Husl, 3Ha4umeJsibHO yMeHbuUaem 803MOXHbIe OMK/I0OHeHUs1 u obecrieqyueaem nosiy4yeHue cpedHuUx 3Ha4eHul, 61u3-
Kux K obweMmy cpedHekeadpamu4HOMY 3Ha4eHUro.

2 Ecnu ypoeeHb cuzHaios, nepedasaeMbix 8 cucmemMe 35IeKmpocHabixeHuUsi, MeHbWwe, 4eM 8 HacmosiueM
npumepe, eslusiHUe yKa3aHHbIX eblue 3ghghekmoe coomeemcmeeHHO YMeHbWaemcs.

Mpumep 2 — B cucmemax 3n1eKmpocHabxeHuUss Mo2ym umMems MECMO UHMepP2apMOHUYECKUe COCMas/isiio-
wjue MokKa u HanpsixeHusl, He cesizaHHble ¢ rnepedayveli cuzHasos, cily4aliHO 803HUKarowjue Ha Hacmomax Mexoy
deymMmsi coceOHUMU 2apMoHukamu. Hanpumep, Ha pucyHke C.5 nokasaHa uHmepzapmoHuka 9,8 B Ha yacmome
287 'y coemecmHo ¢ nssimol 2apMoHukol 13,2B u wecmoli 2capmoHukoli 10 B. B npueedeHHOM criekmpe
sudeH aghghekm «nmomepu» cuzHana. MlhmepzapmoHu4eckasi 2pynna rnopsioka 5 (cm. 3.4) umeem 3HavyeHue 9,534 B
(owubka — 2,7 %).
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CpepaHekBagpaTM4HOE 3HaYeHne HanpsxeHus, B
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PucyHok C.5 — VMHTeprapMoHumka Ha yactoTe 287 [, COBMECTHO C MATON W LUECTOW rapMOHUKaMM

lNMpumep 3 — 3nekmpodeuzamernb ¢ U3MEHSIFOW,UMCSI MOMEHMOM, Hanpumep, npueodswuli e delicmeue
rnopwHeeoU Hacoc, UHXeKmupyem 8 cucmemMy 351eKmpocHabixeHuUs1 Msimyro 2apMOHUKY HarnpspkeHusl, cpedHee
3Ha4YeHue komopoli pasHo 10 B, ModyniupogaHHyto cuHycoudasibHbIM cu2HasnoM Yacmomou 5 'y npu koaghpuyu-
eHme mooynsiyuu 20 % (cm. pucyHok C.6).

O6uwee cpedHekeadpamu4Hoe 3HavyeHue (byHKUUU epeMeHU, oyeHueaemoe rnpu uHmepease 0,2 ¢, pasHo
10,1 B. Cnekmp codep>xum JfUHUI «Hecyuw,eli» Yacmombl 250 'y, u dee 6okoebix muHuu no 1 B Ha Yacmomax 245
u 255 'y, (cm. pucyHok C.6b). Owubka npu y4eme oOQUHOYHOU criekmpasibHou nuHuu 250 'y 6ydem pasHa 0,99 %,
npu pac4yeme 2apMoHuU4eckol nodzpynnbi owubka omcymcmeayem.

B amoli xxe cucmeme anneKmpocHabxeHusi Mo)xem npucymcmeoeams cuz2Han 9,8 B Ha yacmome 287 'y
(cm. pucyHok C.6b). U3-3a Heyenoz2o 4Hucrsia nepuodoe OaHHO20 CU2Ha/la e uaMepumesibHoM oOkHe 200 mc
(57,4 nepuoda) eo3Hukaem aghghekm «rnomepu» cuzHana. CpedHekeadpamu4Hoe 3Ha4eHUe UHMep2apMoHUYec-
Kol 2pynnbl pasHo 9,538 B, owubka — 2,7 %.

drokmyupyrousasi 2apMOHUKa U nepedasaembili cu2Han cknadbl8aromcsi 8 cucmeme 3J51eKIMpPOCcHabXXeHust
(cm. pucyHok C.6d). Ux obujee cpedHekeadpamuyHoe 3Ha4yeHue pagHo 14,07 B. Bo3MOHbI pa3fiu4Hbie eapuaHmal
2pynnupoeaHusi pe3yibmupyrou,ux criekmpasnbHbIX cocmasssirouux (pucyHok B.6e). Tak kak criekmp ceudemerib-
cmeyem o Hanu4yuu 2apMoHuku 250 'y u cuzaHana eb6nusu yacmomnl 285 [y, B03MOXHO NpuUMeHeHue 08yx
npouyedyp epynnupoeaHus (Kaxx0asi cnekmpasibHasi JUHUSI G0/KHa y4umbleambCsi MOJIbKO 0OUH pa3). lMpu amom
onpeodesisiromcsi:

- UHMepaapMoHuYeckas 2pynna 3HayeHuem 9,36 B (owubka 4,5 % omHocumenbHo 9,8 B) u eQuHcmeeHHasi
2apMoHuYeckasi luHusi 3HavyeHuem 10,16 B (owu6bka 1,6 % omHocumensHo 10 B), ymo npueodum k obujemy cped-
Hekeadpamu4yHomy 3Ha4yeHuro 13,81 B (owubka 1,8 % omHocumenbHo 14,07 B);

- UHMmep2apMoHuYeckasi nodzpynna 3Ha4eHuem 9,34 B (owubka 4,7 % omHocumenbHo 9,8 B) u 2apMoHu-
4yeckasi nodepynna 3Ha4eHuem 10,23 B (owubka 1,29 % omHocumensHo 10 B), ymo daem obujee cpedHekeao-
pamuyHoe 3Ha4yeHue 13,85 B (owub6bka 1,5 % omHocumensHo 14,07 B).

Bmopasi npoyedypa epynnupoeaHusi 8 6osbLeli cmerneHu coomeemcmeayem «gusuke» npoyecca. Bbibop
npouyedypbl 2pynnupoeaHusi B03MOXXeH rocJie HabrodeHus1 criekmpa rnpu HecKoJsIbKUxX rnocrsiedoeamesibHbIX UH-
mepeasiax U3MepeHuUs.

Bokoeble criekmparsbHbIe JIUHUU OKOJ10 rsimoll 2apMOHUKU 8 Haubonbuwel cmerneHu nodeep2aromcsi eJiusi-
HuUr 3gpghekma «nomepu» cuzHana. [ns prrokmyupyrowieli nsimou 2apMOHUKU 8E€KMOpPbl cocmassisiriouwux 245
u 255 'y pagHbI N0 3Ha4YE€HUIO, HO MPOIMUEBOIOJIOKHO HanpaesieHbl. [lpu HeuzMeHHOM Ko3aghghuyueHme Modyiisi-
Yuu ONuUHbI 8€KIMOPOE8 0CMaroIMcsi MOCMOSIHHbIMU, HO UX y2/1bl U3MEHSIFOMCs rnpu rnepexode om odHO20 uHmMepeaa-
J1a u3MepeHusi K Opya2oMy, mak kak 4acmoma Modynsiyuu He KpamHa «6a3oeoli» yacmome. Bekmopbl, cesi3aH-
Hble ¢ uHmep2apmoHukol 287 'y, makxe ocmaromcsi NPUGIUXEHHO MOCMOSHHbLIMU, HO UX YaJlbl U3SMEHSIIOMCS
om 00HO20 UHMepeasna usmepeHusi k opyzomy. [lee cnekmpanbHbIX cocmasssirowux ¢ Yacmomamu Ha 5 Iy
ebllWe U HUXe yacmombl rnsimol 2apMOHUKU npedcmasrsieHbl Ha pucyHke C.7. Xapakmepucmuku eeKkmopos,
npedcmaenieHHbIX Ha pucyHke C.7, coomeemcmeyrom uHmepeasy usMepeHusi 8 Coomeemcmeuu ¢ pucyHKom
C.6 [nuHa eekmopa Ha yacmome 245 'y yeenu4yeHa, a Ha Yacmome 255 'y ymeHbweHa ecriedcmeue eo3deli-
cmeusi eekmopoe Mmodysisiyuu. B cnedyrowjem uHmepeare usmMepeHusi yaibl 8eKmMopos, c8sA3aHHbIX C UHMep2ap-
MoHukol 287 'y, 6ydym dpyaumu, u criedoeamesibHO eesluduHa 06Le0uHeHHO20 eekmopa 6ydem uU3MeHsIMmbCS.
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Mpunoxenune OA
(cnpaBoyHoOE)

CBefeHMsA 0 COOTBETCTBUMU MeXrocyaapCTBeHHbIX CTaHOApPTOB
CCbIJTOYHbIM MeXAyHapoOHbIM CTaHOapTaMm

Tabnuua OAA

OBo3HaueHre 1 HaVMEeHoBaH1e CreneHb OBo3HaueHVe 1 HaMMEHOBaH1e
MeXayHapoaHoro cTaHaapTa C(::C;Taie;- MEXroCy1apCTBEHHOro cTaHaapTa
IEC 60050-161:1990 MexayHapoaHbI anek- MOD [OCT 30372—95* CoBMECTUMOCTb TEXHUYECKNX CPEeacTB
TPOTEXHUYeCKMn crnosapb. [Masa 161. OnekT- aneKkTpomarHuTHas. TepMuHbl 1 onpeaenexHus
pomMarHuTHas COBMECTUMOCTb
IEC 61000-3-2:2005 GnektpomarHuTHasa cos- | MOD [OCT 30804.3.2—2013 (IEC 61000-3-2:2009) CoBmec-
mecTtumocTb (BMC). YacTb 3-2. Hopmbl. Hop- TUMOCTb TEXHUYECKNX CPEACTB ANEeKTPOMarHuTHas. AMuc-
Mbl 3MUCCUWN FAPMOHUYECKUX COCTaBMSAOLLMNX CMS TapMOHUYECKMX COCTaBNAOLWMX  TOKa TEXHUYECKMMM
Toka (0bopyaoBaHMe ¢ noTpebnsieMbiM TOKOM cpegctBamy ¢ notpebnsemMbim Tokom He Gornee 16 A (B
<16 A BogHOn hase) ogHon hase). Hopmbl 1 MeToAbl UCMbITAHWIA
IEC 61000-3-12:2004 3OnekTpomarHutHas cos- | MOD [OCT 30804.3.12—2013 (IEC 61000-3-12:2004) CoBme-
mecTtumocTb (OMC). YacTb 3-12. Hopmbl. Hop- CTUMOCTb TEXHNYECKUX CPEACTB anekTpoMarHmTHas. Hop-
Mbl FAPMOHMYECKUX COCTaBMSAIOLMNX TOKa, CO- Mbl FAPMOHMYECKNX COCTaBMSIOLWMX TOKa, CO3AaBaeMbIX
34aBaembix 060pyaoBaHMEM, NOAKIMIOYEHHBIM TEXHWYECKMMU CpeacTBamMu ¢ noTpebnsaembiM TokoMm 6o-
K OOLLECTBEHHLIM HU3KOBOSMBLTHLIM CUCTEMAM, nee 16 A, Ho He Gonee 75 A (B ogHom ¢hase), mogknoya-
¢ notpebnsembim Tokom >16 An <75 A B €MbIMU K HU3KOBOMLTHLIM CUCTEMaM 3MeKTPocHabxe-
ofHon chase HUs obLero HasHadyeHus. Hopmbl 1 MeToAbl UCMbITAHUN
IEC 61000-4-30:2008 O3nekTpomarHuTHas MOD [OCT 30804.4.30—2013 (IEC 61000-4-30:2008) 3OnekT-
coBmectumocTb (OMC). YacTb 4-30. TexHuka puyeckas aHeprns. COBMECTUMOCTb TEXHUYECKNX CPEACTB
ucnbiTaHni 1 mnamepeHun. Metoabl nsmepe- anekTpomarHutHas. MeToabl n3MepeHun nokasartenen
HU KavyecTBa 3I1eKTPUYECKON aHeprum KayecTBa OSNeKTpPUYecKor 3Heprum
CISPR 16-1-1:2006 TpeboBaHus k annapaty- | MOD [OCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) CoBme-
pe Ans n3MepeHus pagmonomMex 1 Nomexoyc- CTUMOCTb TEXHUYECKMX CPEACTB areKTpoMarHuTHas. Tpe-
TONYMBOCTU U MeToAbl n3mepeHun. Yactb 1-1. 6oBaHVsa K annapaTtype AnS U3MepeHust napameTpoB UH-
AnnapaTypa Ans U3MepeHus paguornomex u AyCTpuanbHbIX pagvonoMex 1 NOMEXOYCTONYMBOCTU U
nomexoycrtonynsocTu. N3ameputensHasa anna- mMeToAbl 3amepeHun. Yacte 1-2. Annapatypa Aans usme-
patypa peHus napameTpoB MHAYCTPMAanbHbIX paguornomex n no-
mexoyctonumsocTu. Mpubopbl AN M3MepeHus WHAYCT-
puvanbHbIX pagnonomex
CISPR 16-1-2:2006 TpebosaHus k annapaty- | MOD [OCT 30805.16.2.1—2013 (CISPR 16-2-1:2005) CoBwme-
pe Ans n3MepeHus pagmMonomMex 1 Nomexoyc- CTUMOCTb TEXHUYECKMX CPEACTB areKTpoMarHuTHas. Tpe-
TONYMBOCTU U MeToAbl n3MepeHuin. Yactb 1-2. OoBaHMA K anmapatype Onis  U3MepeHus napameTpoB
Annapatypa Ons n3mMepeHus 1 NoMexoycTou- WHAYCTPUanbHbIX PagMonomMex U noMexoycTOMYMBOCTU U
ynBocTn. BecnomoratensHoe obopygoBaHue. mMeToAbl n3amepeHuin. Yacte 2-1. Metoabl namepeHvn na-
KoHaykTuBHbIE paguonomexm paMeTpoB MHAYCTpUasnbHbIX PaAMoNoMex U NOMeXoyCTON-
4YnBOCTU. MiamMepeHne KOHAYKTUBHBLIX pagnonomex

COOTBETCTBUS CTaHOAPTOB:
- MOD — moandurumpoBaHHble CTaH4apThbI.

MpunmeyaHune— B HacToAwen Tabnvue 1cnonbL3oBaHoO crneaywuiee ycrioBHoe 0603Ha4YeHne cTenenn

* B Poccunckon ®enepauun gencteyetr FOCT P 50397—2011.
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Bubnuorpacdusa

TpeboBaHns 6e30NacHOCTU 3NeKTPMYECcKoro 0bopyaoBaHnsa ANS WU3MEPEHUs, KOHTpoNns u
nabopaTtopHoro npumeHeHus. Yacte 1. Obwme Tpebosanus (Safety requirements for electrical
equipment for measurement, control and laboratory use — Part 1: General requirements)
OnekTpomarHutHas coBmectumoctb (OMC). Yactb 4. MeTtoabl MCNbITaHUA U U3MEPEHUN.
Paspgen 7. Obuwee pyKoBOACTBO MO M3MEPEHWIO FTAPMOHWK U WUHTEPrapMOHWUK ANS CUCTEM
anekTpocHabxeHnsa u nogknoyaemoro obopyaosanus [Electromagnetic compatibility (EMC)
— Part 4: Testing and measurement techniques — Section 7: General guide on harmonics
and interharmonics measurements and instrumentation, for power supply systems and
equipment connected thereto]
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YOK 621.396/.397.001.4:006.354 MKC 33.100.10 MOD
33.100.20

KntoueBble croBa: anekTpoMarHuTHas COBMECTUMOCTb; CUCTEMbI ANIEKTPOCHa0XEHWS; TEXHUYECKME CpeacTBa,
noaKrnoYaemble K CUCTeMaM 3NEKTPOCHABXKEHWS; FaPMOHUKN U UHTEPTapMOHWKN HanpsXXeHUsi U Toka; MeToabl
n3MepeHusi; TpeboBaHUs K cpeacTBaM U3MEPEHNS
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