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Mpeancnoeue

Llenu, ocHOBHEIe NPUHLMMNLI M 0BLLMe NpaBuna NpoBeAeHUA paboT No MeXrocyAapcTBEHHOM CTaHAapTU3aLMK
yctaHoeneHsl MOCT 1.0 «MexrocyfapcTBeHHasa cucTeMa ctaHgaptTusaumMn. OcHoBHble nonosxkeHusd» u MTOCT 1.2
«MexrocyaapcTBeHHaA cucTeMa ctaHpapTusatmn. CtaHaapTbl MEXIOCYAaPCTBEHHbIE, NPpaBMra M peKoMeHAaL MM
Mo MEXIoCyAapCTBEHHON cTaHaapTu3auuu. [Npasuna paspaboTkn, NPUHATUSA, OBHOBNEHWA M OTMEHBI»

CBefeHUA o cTaHaapTe

1 NOAMOTOBIEH ObwecTBoM ¢ OrpaHUYEHHOA OTBETCTBEHHOCTLIO «HayYHO-METOAMHECKUIA UEHTP
«OnekTpoMarHuTHasa cosMecTuMocTby (OO0 «HML SMC») n TexHnJeckuM KOMUTETOM MO CTaHAapTu3ayum
TK 030 «3nekTpomarHuTHasi CoBMECTUMOCTb TEXHUHECKMX CPEACTB» HA OCHOBE COBCTBEHHOrO Nepesoja Ha
PYCCKUIA A3bIK @aHMMOA3LIYHON BEPCUM [LOKYMEHTA, YKa3aHHOoro B NyHkTe 5

2 BHECEH ®epepanbHbIM areHTCTBOM M0 TEXHUHECKOMY PErynIMpOBaHMIO M METPOMNOTMK

3 MPUHAT MexrocyaapCTBEHHLIM COBETOM MO CTaHAAPTU3ALUM METPONOrUK 1 cepTudukaLmm (npo-
Tokon oT 30 anpensa 2020 r. Ne 129-TT)

3a NpuHATKE Nporonocosanu:

KpaTkoe HauMeHoBaHWe cTpaHbl Kon, cTpaHbl no MK CokpalleHHOe Han MEHOBaHNE HaLMOHaNbHOro opraHa
no MK (MCO 3166) 004—87 (MCO 3166) 004—97 No cTaHfapTU3auun
ApMeHuns AM MuHakoHOMUKKN Pecnybnuku ApmeHuna
Benapyce BY loccTanaapt Pecnybnuku Benapyce
KasaxcTaH KZ loccranaapt Pecnybnuku Kasaxcran
Kuprnzna KG KblprelactaHgapt
Poccus RU Poccrangapr
YabekucTaH uz Y3craHpapt

4 MpukasoM DefepanbHOro areHTCTBa No TEXHWUHECKOMY peryiMpoBaHyio U METPONornKu oT 18 uioHA
2020 r. Ne 275-cT mexrocyfapcTeeHHel ctaHgapt FTOCT IEC/TR 61000-3-6—2020 BeeeH B [EACTBME B
KavecTBe HaLMoHansHoro ctaHgapta Poceuickon @epepalun ¢ 1 aHBapa 2021 1.

S HacToalmi cTaHpapT MAEHTUYEH MeXayHapogHoMy aokymeHTy |IEC/TR 61000-3-6:2008 «3BnekTpo-
MarHuTHas coemectMmMocTb (BMC). HacTb 3-6. HopMbl. OUeHKa HOpM aneKTpoMarHUTHON 3MUCCHK ANS NOA-
KIMIOMEHWS YCTaHOBOK, CO3AaI0LLMX MOMEXH, K CUCTEMAaM 3NEKTPocHabXeHWA cpeHero, BbICOKOMO W CBEPXBbI-
coKoro Hanpskenua» [«Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment of emission
limits for the connection of distorting installations to MV, HV and EHV power systems», |DT].

MexayHapoaHein gokymeHT |IEC/TR 61000-3-6:2008, npeacTaBnsaiowmini coB0M TEXHUYECKUIA OTYET,
NMOAroTOBMNEH NOAKOMMTETOM 77 A «HW3KOYACTOTHbIE ABMEeHUA» TexHudeckoro komuteta TC 77 |IEC «3BnekTpo-
MarHuTHaa coBMecTUMOCTb (BMC)».

Mpy NPUMEHeHWN HACTOSILLErO CTaHAapTa PeKOMEHAYeTCS UCMONb3oBaTb BMECTO CChINOYHBIX MeXay-
HapoAHbIX CTaHAAaPTOB COOTBETCTBYIOWME UM MEXIOCY[apCTBEHHbIE CTaHAapThl, CBEAeHWUSA O KOTOPbIX Npw-
BefleHbl B A0MOMHUTENBHOM NpUNoxeHun JA.

JononHuTenesHble CHOCKU B TEKCTe cTaHaapTa, BblA€NeHHbIe KYPCUBOM, NPUBEACHblI ANA NOACHEHUA
TEeKCTa OpuUrMHana

6 BBEJEH BINEPBLIE
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HHehopmayua o ssederuu 8 delicmeue (MpexkpalieHuu deticmaus) Hacmosuweao cmaHdapma u uaMe-
HEHU( K HeMy Ha meppumaopull yKasaHHbIX ebie eocydapems nyOnuKyemcs 6 ykasamenax HayUoHanbHbIX
cmandapmos, uzdasasMsiX 8 AMuX accydapcmeax, a makke e cemu VMiHmepHem Ha calmax coomeamcmeyio-
WUX HauUoHaneHLIX opaaHas o crmaHdapmusauuu.

B cnyyae nepecmompa, UBMEHEeRUS Uiu OMMeHb! Hacmodweso cmaHdapma coomeemcmeaytowias
uHgpopmauua 6ydem onybukosaHa Ha ouyliansHoM urmepHem-calime MeweaocydapcmeeHHoao cosema
1o cmaxdapmusayul, Mempaoaull u cepmupuKkayul e kamanoae «MexeocydapemesHHbIe cmandapmebl»

© CraHpapTuHdopM, odpopMmnerne, 2020

B Poccuitickoin Qefepalni HacTosAWUA CTaHAAPT HE MOXET BbiTh MOMHOCTLIO UMK
YacTUYHO BOCNPOU3BENEH, TUPaXMPOBAH U PACMPOCTPaHEH B KadyecTse oULMansHoro
w3paHusa 6e3 paspeweHun OefepansHOro areHTCTBa NO TEXHUYECKOMY perynmpoBaHuio
1 METPONOIMA
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BeeneHue

CtaHgapTbl cepun IEC 61000 nybnukytoTcs OTAEMbHBIMK YacTAMKM B COOTBETCTBMK CO ChnefyioLlen
CTPYKTYPOW:

- yacte 1. OBwme nonoxeHua: oblee paccMmoTpeHWe (BBefeHWe, PyHAaMEHTanbHblEe NPUHLUMNLI),
onpeaeneHus, TepMUHONOrMS,

- YyacTb 2. OneKkTpomarHuTHas o6CcTaHoBKA: ONMUCaHWE 3NeKTPOMarHUTHOM 06CTaHoBKK, kKnaccumkayms
3MEKTPOMArHMTHON 0BCTAHOBKM, YPOBHW SMNEKTPOMarHUTHOHR COBMECTUMOCTH,

- yacTb 3. HopMbl: HOPMbI SNEKTPOMATHUTHOR 3MUCCUM, HOPMBI MOMEXOYCTOMUMMBOCTM (B TEX Cryuasx,
KOraa OHW He SBNSIOTCH NPEiMETOM PACcCMOTPEHNA TEXHWYECKMMW KOMUTETaMK, pa3pabaTsiBaloWwnMm cTaH-
AapThl Ha NpPoAYKUMIO);

- YacTb 4. MeToabl MCNBITAHWA W M3MEPEHWIA. METOL LI M3MEPEHWA, METOO LI MCMBITAHWA;

- yacTb 5. PYKOBOACTBa N0 yCTAHOBKE W MOMEXOMNOAABNEHMIO! PYKOBOACTBa NO YCTAHOBKE, METOAbL! U
YCTPOMCTBa NOMEXONOAABNEHNS,

- vacTb 6. ObLWwKe cTaHpapThl;

- YacTb 9. PasHoe.

Kaxpaa YacTb fanee nogpasfensieTcs Ha HecKONbKO YacTen, KoTopble MoryT BbiTb onyBnukosaHb! B
Ka4ecTBe MeXAyHapoAHbIX CTAHAAPTOB UMK TEXHUYECKMX OTYETOB/TPeboBaHWIA, HEKOTOPLIE M3 KOTOPLIX BbInu
yXe onyGnuKkoBaHbl kak pasgensl. Apyrie 6yayT onybnmkoBaHsl ¢ ykasaHWem HoMepa YacTy, 3a KOTOPLIM Cle-
AYET feduc, a 3aTeM Homep paspena (Hanpumep, IEC 61000-6-1).
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M E X FoOCGCYAAPG CTHBTEUH HHTUB #" C TAHAAPT

OnekTpoMarHWTHaA coBmecTUMocTb (SMC)
YacTb 3-6
HopMbli
OLEHKA HOPM SNEKTPOMATHUTHOW 3MUCCUM ANA NOAKMIOYEHMA YCTAHOBOK,
CO3JAIOWKNX NOMEXH, KCUCTEMAM SNEKTPOCHABXEHWA CPEAHEIO,
BbICOKOIO U CBEPXBbICOKOIO HAMPAXEHUWA

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

lara seegeHna — 2021—01—01

1 O6nacTb NpUMeHeHusA

HacTodwWwmi cTaHaapT, ABNAILWMACA NO CBOEMY Ha3HAYeHUIO PeKOMEHAATENBHBIM [ OKYMEHTOM, Npea-
cTaBnaeT cobol PYKOBOACTBO B OTHOLIEHWW MPUHLUUNOB, KOTOPbIE MOTYT ObiTb NPUMEHEHLI B Ka4ecTBe OC-
HOBLI ANA onpeaeneHud TpeGoBaHWA NPY NOLKMIOYEHUM YCTAHOBOK, CO3AAIOWMX NOMEXU, K OBLLECTBEHHBLIM
cHCTEMaM JNEKTPOCHabXeHWA CpefHero, BbICOKOrO WU CBEPXBLICOKOTO HAaNPAXEHUA (Ha yCTaHOBKW HM3KOTO
HaNPAXKEHWA PacCNpPOCTPaHAIOTCH Apyrve AokymMeHThl IEC). [ng uenei HacToALWero ctaHaapra ycTaHoBKa,
cosfiaollias NoMEXH, O3HaYaeT YCTaHOBKY (KOTOpas MOXET NPeACcTaBsATs CODOM HArpysKy Wnu reHeparop),
CO30a0LLYI0 rapMOHUMKM MW HTeprapmoHukn. OCHOBHASA Lienk HAacTosLWero cTaHpapTa — obecneunts pe-
KOMEHAaLUMK CETEBLIM OpraHu3aLmMam No MHKEHEPHbIM NPUMEHEHWAM, KoTopble ByayT cnocobeTBoBaTh A0-
CTWKEHWMIO YCNOBWIA obecnedeHs Hagnexallero kavyecTsa obcnyKMBaHMA ANA BCEX NOLKIIONEHHBIX MONb30-
Barenei. pn paccMoTPeHUM YCTAHOBOK HACTOSILLMIA CTaHaapT He npefHasHayvYeH Ans 3ameHbl CTaH4apToB,
pacnpocTpaHsaLWwmxes Ha 06opyaoBaHKe, yecTaHaBNMBaoLWMX HOPMbI SMUCCHN.

HacToALWWA cTaHaapT paccMaTpuBaeT pacnpegeneHue NponyckHoM cnocoBHOCTU CUCTEMBI ANS NOMNOo-
LWeHWA nomex. OH He NPUMEeHSETCs Npy pelleHMn 3afay NoMexXonofasneHUsa U yBernuyeHns NponyckHoW
cnocoBHOCTM CUCTEMBI.

Mockoneky PYKOBOAALLME NPUHLMNEL, USNOXKEHHBIE B HACTOSLLEM cTaHaapTe, o6sa3aTensHO BKNIOYaoT
HeKoTopLIe yNpoLLaoLue NpednonoXeHWs, HET rapaHTUK, YTO STOT NOAXOM, BCerna obecnednt onTMMansHoe
peLleHKe ANA BCeX CUTYaLMM, CBA3AHHbIX C BO3AENCTBMEM rapMOHMK. PeKoMeHayeMblid Noaxon npy npyume-
HEHWW K KOHKPETHOM NpoLefype OLUEHKM MK ee YacTW CrefyeT NPUMEHSITb C TMBKOCTBIO 1 MPesycMOTpUTeNb-
HOCTBIO, YHUTbIBAKOLLEN TEXHWYECKME BOMPOCHI.

CeTeBasi opraHW3aLWs HECET OTBETCTBEHHOCTL 3a YTOUHEeHVe TpeboBaHUIA K NOAKIIOUMEHWUIO YCTAHOBOK,
CO3Aa0LLMX MOMEXM, K CUCTEME. YCTAHOBKY, CO3AAIOLLYI0 NMOMEXKM, PaccMaTpUBaloT Kak MOMHYKO yCTAHOBKY
nonb3oBaTens (BKIYaa SNEMEHTLI, COZAAIOWME NOMEXM, W TE, KOTOPLIE HE BEI3LIBAKOT MOMEX).

MpoBnemel, CBA3AHHBIE C rapPMOHMKaMM, OTHOCATCH K ABYM OCHOBHBIM KNaccam:

- TAPMOHWMYECKUM TOKaM, KOTOPbIE MHXEKTURYIOTCA B CUCTEMY anekTpocHabxeHuna npecbpasosaTensamm
M MCTOYHWMKaMMW FaPMOHWK, BbI3blBas rapMOHUYECKME HANPSKEHWA B CUCTEME. Kak rapMOHMYEcKWe TOKKW, TaK U
pe3ynsTUPYoLWMe HanpsXeHnsa crieflyeT paccMaTpuBaTh Kak KOHOYKTUBHLIE ABMNEHUS,

- FTAPMOHWYECKMM TOKaM, KOTOPbIE MHAYLIMPYIOT NOMEXK B CMCTEMAX CBA3W. 3TO ABMEHME CUIbHEE Bhl-
PaXeHo Ha YacToTax rapMoHWK Gonee BbICOKOro Nopagka 13-3a NoBbILLEHHOM CBA3M MeXAY LENaMn U 13-3a
Bonee BLICOKOM YyBCTBUTENBHOCTI CETEM CBA3M B NMOMOC 3BYKOBLIX YaCToOT.

MzpaHue otuunanbHoe
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HacToawmin cTaHgapT COOERKUT PEKOMEHALMM MO KOOPAMHALMKM FapMOHUMECKMX HANPAXEHUA MEXIY
PasnuYHbIMK YPOBHAMM CUCTEMHBIX HANPAXKEHWA ANA obecnedYeHns COOTBETCTBUA YPOBHAM COBMECTUMOCTH
B TOYKE NOAKMIOMEHWA NoMb3oBaTend. PekoMeHaaumy, CoAepKalMecs B HaCcTOAWEM CTaHAAPTe, He KacaloT-
CS1 ABMNEHMIA FapPMOHUYECKIMX NOMEX B CETHX CBA3M (T. €. PACCMATPWMBAETCH TONLKO NEepPBbIf U3 yKa3aHHbIX Bhille
Knaccos npobrem). 3TK NOMEXM HEOBXOAMMO YCTPaHATE C YYETOM MEXOYHAPOAHBIX AMPEKTUB, KacatoLwmxca
3aLWMTEI NTMHWA 3NEKTPOCBA3M OT BPELHOMO BO3AENCTBME MNEKTPOSHEPrETUHECKIMX CUCTEM W 3MEKTPUdULMPO-
BaHHbIX XEeMesHbIX A0por MexiyHapoaHOro cotosa anekTpocsaan, anpektus ITU-T [1]Y vnm ¢ yuerom npu-
MEHWMbIX Ha HaUWOHAaMNBHOM YPOBHE CTaHAaPTOB, Takux Kak [2], [3] wnun [4].

MpumeyaHune — [paHuLbl MeXAY PA3NNYHEIMU YPOBHAMW HAMNPSKEHUS MOMYT BbiMb pasiMuHbIMK ANA pasHbIX
cTpaH (cM. IEV 601-01-28 [32]). B HacToAwem cTaHgapTe UCronb3yoTeaA CredytoLune TEPMUHBI ANA CUCTEMHBIX HANPSPKeHWA U,

- Hu3koe HanpaxeHwe (HH) otHocuTea k U, = 1 KB;

- cpeaHee HanpaxeHne (CH) oTHocuTea K1 kB < U, = 35 kB;

- BbICOKOE HanpaxeHue (BH) oTHocuTea K35 KB < U, = 230 kB;

- ceepxebicokoe HanpskeHue (CBH) otHocutca k 230 kB < U,

B HacTosweM cTaHgapTe dyHKUMA cucTeMbl ABMAeTcH Bonee BaKHOW, YemM ee HOMWHaneHoe Hanps-
XKeHue. Hanpumep, cucTeme BH, ncnonesyeMon Ana pacnpefeneHns snekTpuYeckon SHeprit, MoXeT ObiTb
NMPUCBOEH NNaHWPYEMbIA YPOBEHb, KOTOPBIN PAcnonoXeH MeXay NNaH1pyembiMin ypoBHAMKM cuetem CH 1 BH.

2 HopmaTuBHbIE CCbINKK

B HacTosLeM cTaHgapTe MCMonb3oBaHkbl HOPMATMBHEIE CChINKM Ha creaylolme cTaHaapTel. JAns gatu-
POBaHHbIX CCBINOK NPUMEHSAKOT TOMBKO YKa3aHHOe W3LaHWe CChINOYHOro CTaHaapTa, ANs HeaarMpoBaHHbIX —
nocrnefgHee vagaHue (BKNOYas BCe U3MEHEHKA).

|IEC 860030-161, International electrotechnical vocabulary — Chapter 161: Electromagnetic compatibility
(MexayHapoaHbIM 3MeKTPOTEXHUYECKWIA crnoBapb. Masa 161. SrnekTpoMarHuTHas COBMECTMMOCTb)

3 TepMuHbI U onpeaeneHns

B HacTofALWeEM cTaHzapTe NpUMeHeHbl TepMuHbl No IEC 60050-161, a Takke cnegyrowme TEPMUHbI € COo-
OTBETCTBYIOLLMMM onpefeneHnaMu:

3.1 cormacoeaHHas Mo HocTb (agreed power): 3HaqYeHWe NOMHOW MOLLHOCTU YCTAHOBKK, CO30aI0LLEN
NoMexM, cornacoBaHHoe Mexay nonb3osatenem?) u ceTesoi opraHusalven?. B cryuae HEeCKOMbKMX TOYeK
NOAKITIONEHNA AN KaXG 0N TOMKM MOXKET ObITb ONpefeneHo OTAENbHOE 3HaYeHKe.

3.2 nonb3oBarensb (User): PU3MYecKoe NULE, KOMNAHUA UM OpPraHU3aLMA, KOTOPas YNPaBNSET YCTaHOBKOW,
NOAKIHOHEHHOR MINW UMEOLLIER NPaBO Ha NOAKMIOYEHWE CETEBON OpraHU3aLMeEn K CUCTEME BNEKTPOCHaABKEHNA.

3.3 (anekTpomMarHuTHaa) nomexa [(electromagnetic) disturbance]: Jlilo6oe anekTpomMarHuTHoe ABneHure,
KOTOpOE MpW ero HannuyM B aNeKTpoOMarHUTHON 06CTaHOBKE MOXET NPUBECTU K OTKNOHEHUIO KaYecTBa gy HK-
LMOHUPOBaHKA 3NEKTPUHECcKOro 0BopyA0BaHUA OT ero NpeaHa3HavYeHHoro Ka4ecTea yHKLUMOHUPOBAHWS.

3.4 ypoBeHb nomexu (disturbance level). BenuynHa nnu sHadeHmne anekTpoMarHUTHON NOMEXH, M3Me-
PeHHbIe MNKX CLUeHEeHHbIE YCTaHOBNEHHBIM cnocobom.

3.5 ycraHoBKa, cosparowan nomexu (distorting installation). Onekrpuuyeckas yctaHoBka B LeNom
(BKMNIOYAA BNEMEHTbI, CO3Aat0LLME NOMEXW, U Te, KOTOPbIE HE CO30AI0T MOMEXM), KOTOPAs MOXET BbI3BaTb UC-
KaXKEeHWSA HaNPsKEHWIA UNW TOKOB B CUCTEME BNEKTPOCHAOXKEHWSA, K KOTOPOW OHa NOAKNIOHeHa.

[l puMedyaHne — B HacToAleM CTaHAapTe BCE CCbINKKM Ha YCTaHOBKW, co3palolne NoOMeXw, BKNKYaloT He
TOMbKO NUHEWHbIE U HEMWHEelHbIe Harpy3skn, HO U reHepupyroLlne yCTaHOBKK, a Takke no6ble NCTOYHUKN 3IMUCCUN HECUHY-
ConjankeHbBIX TOKOB, TaKWE Kak CUCTEMBI pereHepaTUBHOTO TOPMOXEeHUA.

3.6 aneKTpoMarHuTHaa coeMmectumocTb; SMC (electromagnetic compatibility, EMC): CnocoBHocTs
000PYAOBaHUA WU CUCTEMBI YAOBMNETBOPUTENBHO PYHKLMOHMPOBATL B MX SMEKTPOMArHUTHOW OBCTaHOBKE,
He co3naBad HeLOMYCTUMbIX SMEKTPOMarHUTHBIX NOMEX ApyroMy 060pyA0oBaHUIO MU CUCTEMaM B GTOW 0b-
CTaHOBKe.

1) Ludbpbl B KBAAPATHBIX CKOBKAX OTHOCATCS K BUBNMorpadui.

2) B HacmoswemM crmardapme mepMuH «3aKasquKy («customers) (MPUMEHUMENBHO K YCMaHOSKE) 3aMeHeH Ha
«I0b308aMENb», IMEPMUH «offepamop cucmemsi, enadeneu» («system operator, owner») (IPUMEHUMENEHO K CUCmEMe
AIEKMPOCHabXeHUR) 3aMeHeH Ha «cemesas opeaHu3ayusay.
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MpumeuvaHne 1 — SNEKTPOMarHUTHAA COBMECTUMOCTb ABMNAETCA YCIOBUEM MEKTPOMarHUTHOR oBCTaHOBKY,
UTO ANA KaXoro (3NeKTPOMAarHUTHOTO) SBNeHUs YPOBEHb 3MUCCUI NOMEX ABNAETCA LOCTATOUHO HU3KWM, & YPOBHM YCTOM-
UYWBOCTH K NOMExam — AOCTATOMHO BbICOKMMMW, TaK YTO BCe YCTpoRcTsa, oBopygoBaHne U cUcTeMbl (OyHKLMOHUPYHOT No
HasHa4YeHUHo.

MpuMeyaHue 2— SNEKTPOMArHUTHaA COBMECTUMOCTE JOCTUrASTCA TOMBKO B TOM Crydae, ecri YPOBHW 3MUC-
CUU W NOMEXOYCTOWUUBOCTY KOHTROMMPYHTCA TakUM oBpasom, YTobbl YPOBHI NOMEXOYCTORUMBOCTH YCTPOACTB, 0Bopyao-
BaAHWA U CUCTEM B NIODOM MECTe He NPeBbIanuch YPOBHEM MOMEX B STOM MECTe B PesyneTare KyMynNATUBHON 8MACCUW OT
BCEX UCTOMHUKOB W APYIUX (DaKTOPOB, TAKUX KaK NOMHBIE CONPOTUBMNeHNs Lenu. OBBIYHO CUUTASTCS, UTO COBMECTUMOCTE
AOCTUrHYTa, €CNni BEPOATHOCTE OTKNOHEHWS OT KauecTBa (hYHKLUMOHMPOBAHWSA MO NPefHa3HaueHWo GOCTATOMHO HU3KA,
Cwm. IEC/TR 61000-2-1 [33], pasgen 4.

MpumeuaHue 3 — BHacToAWeEM CTaHAARTE (ANEKTPOMarHUTHasA) COBMECTUMOCTb MOXET OTHOCWTRCA K O4HOM
MOMEXe UMK KNaccy Nomex.

NMpuMedyaHuwe 4 — BnNeKTPOMarHUTHas COBMECTUMOCTb — 3TO TEPMWH, MCNOMb3YyeMbIA Takke ANA OnUcaHus
0BnacTy AeATENBHOCTU, CBAZAHHOM C MaydeHnem HeBnaronpusaTHbIX 3NeKTPOMarHUTHLIX 3hheKTOBR, KOTOPLIE YCTPORCTEA,
obopygoeaHue N CUCTEMbl MCNBITLIBAKOT APYT OT APYra UMW OT SNeKTPOoMarHUTHLIX SBMEHKN.

3.7 ypoBeHb (3aneKTpoMarHUTHoi) coBMecTuMocTH [(electromagnetic) compatibility level]. Perna-
MEHTUPOBAHHLIA YPOBEHL BNEKTPOMATrHWTHOWM NOMEXM, WCMONb3YEMbIA B KEYECTBE OMOPHOrO B KOHKPETHOM
BMEeKTPOMarHMTHOR 0GCTaHOBKE B LIENAX KOOPAMHALMK NPK YCTAHOBNEHM HOPM SMNeKTROMarHUTHON aMUCCUM
W YCTOMHMBOCTI K 3NEKTPOMATrHUTHOM NOMeXe.

MpuMedvaHne — Mo CorMaWeHWo YPoBEHE COBMECTUMOCTY YCTAHABMNMBAETCA TAKUM OBpasoM, UTO CyLLecTBY-
eT NUWb Manas BepoATHOCTL (Hanpumep, 5 %) Toro, YTo OH ByaeT NpeBbIEH (DAKTUMECKUM YPOBHEM MOMEX.

3.8 anekTpoOMarHUTHasa aMUccua (emission). HBneHve, NpW KOTOPOM 3NEKTPOMArHMTHaA SHEpPrUa Uc-
XOfWT OT UCTCHHUKA BNEKTPOMArHUTHBIX MNOMEX.
[IEC 60050-161:1990, 161-01-08, Moa D HLMPOBEHO]

M puMmedaHne — B HacToAlWeM cTaHOapTe TepMUH «3IMHUCCUAY» OTHOCUTCA K ABNEeHWAM, npegcrtabBrnAlLlwnum
coboli KOHAYKTUBHBIS 3NeKTPOMarHUTHEIE NOMEXH, KOTOPbIe MOMYT BHI3bIBATE UCK2XEeHWA ¢)OprI BOMHbLI NUTAaWEro Ha-
NpAXeHWa.

3.9 ypoBeHb aMuUccuu (emission level): YpoBeHb onpefeneHHOR SNeKTPOMarHMTHOM NoMexu, SMUTUPY-
eMOMH KOHKPETHBIM YCTPORCTBOM, 0DOPYN0BaHUEM, CUCTEMOW WKW YCTAHOBKOMW, CO3AAIOLLEN MOMEXN, B LIENOM.
OH OLeHMBEETCA N M3MEepPHAETCH YCTaHOBMNEHHBIM METOAOM.

3.10 Hopma aMMccuM (emission limit): MakcyuManbHbIA YPOBEHb 3MUCCHKM, YCTAHOBNEHHBIM ANA KOH-
KPETHOIO YCTPOMCTBA, 0D0RYAOBAHMWA, CUCTEMBI NI YCTAHOBKM, CO3AaI0LLEN NOMEXH, B LIEeNnom.

3.11 reHepupyloman ycraHoeka (generating plant): Jlioboe obopynosaHue, npoussoasLlee anekTpu-
YECKYI0 SHEPIUIO, COBMECTHO C MOBbIM HEMOCPEACTBEHHO CBA3AHHLIM UM B3aUMOLEACTBYIOLUM C HUM 060-
pPyLOBaHWEM, TAKMM Kak eqUHWYHBIA TpaHchopMaTop vy npeobpasosarerb.

3.12 NOMexXOoyCTOMYMBOCTb, YCTOMYMBOCTb K 3MEKTPOMarHUTHOW nomexe [immunity (to a
disturbance)]: CnocoGHOCTE YCTPORCTBA, 0OOPYAOBaHWA UMM CUCTEMBI DYHKUMOHWMPOBAaTL Be3 yxyaLLleHuA Ka-
YecTBa NPM HaNWYKM ANEeKTPOMATHUTHBIX MOMEX.

3.13 ypoeeHb noMexoycToRYMBOCTH (immunity level): MakcumMansHbIA ypOBEHb ONpeserneHHOn anek-
TPOMarHUTHOM NOMEXW, BO3AEACTBYIOLLEA HA KOHKPETHOE YCTPOWCTBO, 060pyA0OBaHWE UMM CUCTEMY, NPU KOTO-
[POM OHKM COXPaHAIOT CNOCODHOCTE (PYHKUMOHMPOBATL C 3a9BMNEeHHBbIM Ka4YeCTBOM (YHKUMOHWPOBAHWS.

3.14 HenuHe#HHAA Harpy3ka unu obopyaoBaHHe (CM. TakXe «yCTaHOBKA, CO3AaloWasa NoMexu»)
[non linear load or equipment (see also distorting installation)]: Jlioban Harpyska unu cbopynosaHue, KoTopoe
noTpebnaeT HECMHYCOMAANbHBLIA TOK, HAXOAACH NoL CUHYCOMAANLHBLIM HAMNPHKEHUEM.

3.15 HopmMaribHble YCNOBHA 3KkcnnyaTauum (normal operating conditions): Ycnosus yHKUWOHK-
pOBaHWA CUCTEMBbI UMW YCTAHOBKK, CO3AalOWENn NOMEXMW, KoTopble 0BbIMHO BKMOYaloT B cebsa Bce Bapu-
ayuvu reHepayuy, M3MEHEHWS HarpyskM U KOMMeHcaLUWK peakTUBHOW MOLLIHOCTU MM CMEHLI COCTOAHWSA
dunstpa (HanpyuMmep, cocToAHWe BaTtaper KOHAEHCATOPOB), 3annNaHUPOBAHHBIE OTKNIOMEHWA U MEpPbLI M0
TexHUYecKoMy OGCMYKMBAHUIO M HANaXMBAHWIO, HeMAeanbHbIe YCNOBWA aKCcNnyaTayum U HopMarnbHble
HenpenBuaeHHble OBCTOATENLCTBA, NPW KOTOPLIX paccMarpuBaemMad cucTemMa WNK ycTaHoBKa, co3falo-
Lwag nomexu, cnocobHa paboraTts, 4Te OBINC NPeaycMoTPEHO Npy paspaboTke.

MpuMmeyaHne — HopManbHbie YCrOBUA 3KCNMNyaTalUi CUCTEMBI, KaK MPaBWUIO, UCKMIONAKOT. YCITOBUS, BOSHU-
KallLue B pesynsraTe HEeUCNPaBHOCTU UITM HECKOINBKWX HeUCNPaBHOCTEN, NPEBLIIAKLUX YCTAHOBIEHHLIE NO CTaHAAPTY
6e30NacHOCTU CUCTEMBbI; HENPEeAYCMOTPEHHLIE CUTYaUUW W HeusbexHuie obcToaTenscTeBa (HanpuMep, hopc-MaxopHble

3



roCT IEC/TR 61000-3-6—2020

oBCTOATENBCTRA, UCKMIOUUTENBHLIE NOroAHLIE YCMOBUA U ApyrUe cTUXWAHble 6ecTBUA, AEACTBUA rOCY1apCTBEHHBIX Op-
raHoB, NPOW3BOACTBEHHLIE NPOUCLLECTBMA); CyYaK, Korga nonb3oBaTen CUCTEMbl 3HAUUTENBEHO MPEBbILAKT YCTaHOB-
MeHHble ANS HAX HOPMBl SMUCCUKM UM He COQTBETCTRYIOT TpeBoBaHNAM K MOAKNIOYEHWUIO, a TaKKe BpeMeHHbIe MeXaHU3MEl
NPOW3BOACTEA UMW NOCTABKW, KOTOPLIE MPUHUMAKTCA ANA NOAASPHKAHUA CHABMEHWA KNWEHTOB BO BpeMS TEXHUYECKOro
oBCnyXUBaHNA UK CTROWTEMNBHLIX paboT, eCniu B NPOTUBHOM Chnydyae 3nekTpocHabxeHwe MoxXeT BbiTk NpepBaHo.

3.16 nnaHupyeMbIi ypoBeHb (planning level), YpoBeHE KOHKPETHOM NOMEXW B ONpefeneHHON aneKkTpo-
MarHWTHOW 0BCTaHOBKE, NPUHATLIA B KAYECTBE OMNOPHOMO 3HAYEHWS ANA YCTAHOBMEHWMA HOPM, NognexallMx
cOoBNIOAEHMIO NPW 3MUCCKUIM OT YCTAHOBOK B KOHKPETHOM CUCTEME, C LIENBIO COMAacoBaHWA STUX OrpaHuHeHni
CO BCEMI OrPaHHEHUAMM, KOTOPLIE CYLLECTBYIOT ANA 0GOpPYAOBAHWA M YCTAHOBOK, NMOAKMTIOMEHHBIX K CUCTEME
anekTpocHabXeHuA.

MpumeuvaHne — lNaHUpyeMble YPOBHMW CHMTAOTCH BHYTPEHHUMW COCTABMANLLMMKM KRY4ECTBa, KOTOpHIe AOITK-
Hbl BbITE onpegeneHsl Ha MECTHOM YPOBHE NULaMW, OTBETCTBEHHbIMK 32 NMAHWPOBAaHME 1 SKCNyaTaLMI0 CUCTEMbI AreK-
TpocHabxeHWs B COOTBETCTBYIOLWLEM paioHe.

3.17 Touka obwero npucoeguHerus; PCC (point of common coupling, PCC): Touka crucTembl obLuie-
CTBEHHOTO 3MNEKTPOCHABMEHMA, SNeKTpUYecKkK BnmKanlLas K paccMaT puBaeMoi YCTaHOBKE, K KOTOPOW MPKco-
efWHeHbl UN MOTYT BbITb NPUGOERMHEHB! Apyrue yeTaHoekW. PCC npeacTaenaeT coboit ToUKy, pacrnonokeH-
HYHO «BbILLE NO TEHEHWIO» OT paccMaTpUBAEMOR YCTaHOBKM.

MpumeuaHue — Cucrtema anekTPOCHABKEHNSA CUMTaETCA OBLLECTBEHHOW NO KPUTEPUIO €€ UCTIONB30BaHUS,
a He npaea cOBCTEEHHOCTU Ha Hee.

3.18 Touka npucoeaunHenuns; POC (point of connection, POC): Touka B cucTeme 0bLLIECTBEHHOIO anek-
TPOCHabXeHWA, B KOTOPO paccMaTpyBacMas YCTaHOBKa NOAKNIoYMEHa MW MOXET BhITh nog KnioyeHa.

MpumeuaHue — Cuctema anekTpocHabxeHus cuuTasTes oblecTBEHHON MO KpUTEPHIO ee UCTIONLE30BAaHKS,
a He npaBa coBCTBEHHOCTH Ha Hee.

3.19 Touka oueHku; POE (point of evaluation, POE). Tovka cucTeMbl 0BLLECTBEHHOTO 3NeKTpocHabx)e-
HWA, B KOTOPOW YPOBHW 3MWCCUM aHHOK YCTAHOBKU OLIEHUBAIOTCA C YYETOM HOPM 3MUCCUW. OTa ToUKa MOXET
ObITb TOUKOM OBLLEro NPUCOBAWHEHMWS, UMM TOUKOW NPUCOEL MHEHWUA, UM NIOBOIA APYror TOUMKONW, YKa3aHHON
CETEBOW OpraH3aLmei N1 CornacoBaHHOM MEXLY CTOPOHAMM.

MpumeuaHune — Cuctema aneKkTpocHabKeHUa cunTasTcs obLLeCTBEHHON NO KPUTEPUIO ee UCNOoNb3oBaHUS,
a He npaBa coBCTBEHHOCTH Ha Hee.

3.20 MOWHOCTb KOPOTKOro 3ambiKaHua (short cirquit power): TeopeTUYecKoe 3HaYeHHe HavanbHON
TpexchasHoM MOLLHOCTM KOPOTKOMD 3amblkaHnd, BolpaxeHHoe B MB-A, B TOUKE CUCTEMbLI 3NeKTpocHabxeHns.
OHO BLIMMCIIAETCA KaK MPOM3BEAEHWE HaYabHOMO CUMMETPUYHOMO TOKa KOPOTKOTO 3aMbIKaHW|, HOMWHAaMNb-
HOMO HAaNPAKEHWS CMCTEMBI M KoatbduUmMeHTa 3, Npu aTOM HENeproaMYHOM COCTABMSIOLLEN (MOCTOSHHLIM
TOKOM) NpeHebperatarT.

3.21 oTeeTBReHue (spur). Ouaep, OTXOAALLKMA OT OCHOBHOMO huaepa (Kak npasuno, NpUMeHaeTca Ha
draepax CH 1 BH).

3.22 cucrtema anekTpocHabxeHun (supply system): Bce nuHWW, pacnpefenuTensHble yCTporcTBa M
TpaHcopMaTopkl, patoTalowme NpW PaanMuHbIX HANPAKEHWAX, KOTOPLIE COCTABNAOT CMCTEMY 3MEKTPOCHa0-
HEHWA W CUCTEMY PacnpefeneHis, K KOTOPbLIM NOOKINOHMeHb! yCTaHOBKM Nonb3oBaTenei.

3.23 ceTeBan opraHuzauma (network organization): OpraHvsaymna, OTBETCTBEHHAA 3a 3aKNoYeHWe Jo-
roBOpa © TEXHWHECKOM MPUCOEOWHEHWM NONb3OBATENEX, ONA KOTOPLIX HEOBXOAWMGO NOAKNIOHEHWE HATDY3KM
WK reHepaLmmM K CUCTEME PacnpeaeneHms v nepenadqm.

3.24 koadpuumneHT nepenayu, koathdmuneHT Bnuanma [transfer coefficient (influence coefficient)]:
OTHOCHTENBHBINA YPOBEHE NOMEXHK, KOTOPad MOXeT ObITh NepefaHa MexXay [ByMA WMHaMK MN ABYMA YacTs-
MW 3HEPrOCHCTEMBI NPU Pa3MNUYHBbIX YCNOBUAX SKCTNyaTaLmm.

3.25 HecuMMeTpUA HanpAXeHWd [voltage umbalance (imbalance)]: Ycnosuwe, npn KOTOPOM B MHOTO-
chasHoM crueTemMe 3HaYeHMA PasHbIX HANPSKEHWA MK a30BbIX YIMOB MeXy NnocnefosaTensHeIMK haszami
He paBHEl (OCHOBHasA cocTaBnAlLWwasn).

[[EC 60050-161:1990, 161-08-09, MmogmnduLmpoBaHo]

MpumeuaHue — B TpexdasHelX cucTeMax cTeneHb HECMMMETPUW OBbIMHO BLIPAXAETCH KaK OTHOLUEHUE Co-
CTaBNAWMX oBpaTHOW U HyneBol nocrnefoBaTensHOCTH K COCTABNALWWM NPAMOR NnocnegosarensHocTH. B HacToAwem
CTaHAapTe HECUMMETPUA HanpaXeHWd paccMaTpuBaeTcA B OTHOLWEHUW TpexdasHblX CUCTEM W TOMbKC COCTaBMAMLLIUX
obpaTHoli nocnegoBaTensHOCTI.
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3.26 onpeaeneHns, oTHOCAW MECA K ABNeHMAM (phenomena related definitions): MprBeAeHHbIE HUXE
ONpefeneHis, OTHOCALLMECH K rapMOHMKaM, OCHOBAHHbLIE HA aHANKM3E CUCTEMHBIX HAMPSKEHWA UMW TOKOB Me-
TOAOM QWCKpeTHOro npeobpazoeaHua Oypee (DFT) B COOTBETCTBUM ¢ onpegengHiem no |IEV 101-13-09 [28].

MpumedyaHne 1 — MNpeobpasosaHue Gypee NepuogMueckoll WM HENEepPUOJMYEcKOn YHKLMA BpemMeH AB-
neeTca doyHKYWeR B YacTOTHOW obnacTh, Ha3blBAREMOW YACTOTHEIM CNEKTPOM BpemMeHHOR dyHKUMKM (cnekTpom). Ecrin
PYHKUWA BPEMEHW ABNAETCA NEePUORWNYECKONW, CNEKTP COCTOWT W3 BWCKPETHBIX NMUHWA (komnoHeHToBs). Ecnu dyHKUMA
BPEMEHW He ABMAETCH NepUogUYECKOA, TO CNEKTP ABNAETCA HEMNpPepLIBHOW yHKUMENR, YKasbIBaIOWeR KOMMNOHEHTEl Ha
BCEX JacToTax.

MpumedyaHne 2 — C Uenelo yNnpoLEHWA onpegenerns, NpUBeAeHHblEe B HAaCcTOALLEM CTaHAapTe, OTHOCATCH
TOMBKO K (MEX)rapMOHWYECKUM KoMNoHeHTam. OfHAKO OHU He AOMKHEI MHTEPNPETUPOBATLOA B KAYECTBE OrpaHUYeHui
ANA NPUMEHEHUa ApYruxX onpefeneHui, ykasaHHex B gpyrux gokymentax |IEC, Hanpumep B |EC 61000-4-7 [11], rae
CCbINKa Ha (MeX)rapMoHWYeckWe rpynnel MNW Noarpynnel bonee NoAgxoauT AN N3MepeHUa BbICTPO MEHAKLMXCA CUr-
Hanos.

3.26.1 ocHoBHaA yactoTa (fundamental frequency). Yactota B cnekTpe, NONyYeHHOM NyTeMm npeob-
pasoBaHua yHKLMM BpeMeHW Oypbe, OTHOCKUTENBHO KOTOPOR paccMaTpyBAaIITCH BCe YacToThl cnekTpa. B Ha-
CTOSILLEM CTaHAapTe OCHOBHAA YacTOTa Takas e, KaKk WM YacToTa MCTOMHMKA NUTaHKA.

MpumeuaHwe — [Ong neprognueckoi (yHKL MW CCHOBHaA YacToTa oBLIYHO paBHa YacTaTe, COOTBETCTBYIOLLEN
neproay camoi dyHKLWK.

3.26.2 ocHoBHO#M KoMMoHeHT (fundamental component). KOMNOHEHT, YacToTa KOTOPOro ABNAETCA OC-
HOBHOW YacTOTOM.

3.26.3 vacTtoTa rapmoHukM (harmonic frequency): YacToTa, kpaTHas OCHOBHORM YacToTe. OTHOWeHWe
YacToThl rAPMCHKMKM K OCHOBHOW YacToTe HA3bIBaloT NOPAAKOM rapMOHKWKKW (pekoMeHayemoe ycnosHoe obo-
3HaqeHue <hy).

3.26.4 rapMoHudeckan cocraenaowan (harmonic component): Jlioboi U3 KOMNOHEHTOB Ha YacToTe
rapMOHMKM. JNA KpaTKocTK BMECTO TEPMUHA «TApPMOHMYECKas COCTaBNALWAA» [O0MNyckaeTcad NPpUMEeHeH e
TEPMWHE «rapMOHMKa»,

3.26.5 yactoTa nHTeprapMoHmkm (interharmonic frequency): YactoTa, KoTopas He ABNAETCHA LUenbim
YKMCITOM, KPaTHLIM OCHOBHOW YacToTe.

MpumeuvaHune 1 — AHAMOMMYHO NOHATUIO «NOPAAOK FAPMOHUKMY» NOJ «NOPAAKOM UHTEPrapMOHNKU» NOHUMALKOT
OTHOLLEHNE YACTOT bl MHTEPrapMOHMKM K OCHOBHOM YacToTe. 3TO OTHOLEHWE He BLIPaXaeTCcA LenblM YUCTIOM (pekoMeHay-
emMoe ycnosHoe ofo3HaueHne «my).

MpumeuvaHne 2— Ecnnm m <1, gONyckaeTca NpUMeHeHne TepMUHa «cybrapMoHuueckas yactorar.

3.26.6 nHTeprapMoHH4yeckan cocTaensowan (interharmonic component). Coctaenaiowasa Ha 4acTo-
TE MHTEPrapMoHWKM. [ANg KpaTkocTK A0NyCKaeTcHd NPUMEHEHNE TEPMUHE « MHTEPTrapMOHKMKa».

3.26.7 obuee rapmoHnyeckoe uckaxenue; THD (total harmonic distortion, THD): OTHoweHwWe cpepHe-
KBaLPaTUYHOIC 3HAYEHUS CYMMbI BCEX MAPMOHUMYECKMX COCTaBNAIOWMX A0 nopsaaka H k cpegHekeas paTUYHO-
MY 3HA4YEHWH OCHOBHOIO KOMMOHEHTa

rne Q — TOK UMW HanpsKeHKe,;
Q — cpenHekBafpaTU4HOE 3HAYEHWe OCHOBHOMO KOMMNOHEHTA;
h — nopsp oK rapMOHWKM;
Q, — CpefHekBagpaTnyHoe 3HaYeHWe rapMOHUYECKOM cocTaensiowen nopaaka h;
H — ob6bl4HO 40 unm 50, B 3aBMCUMOCTH OT YCIOBUMA.

4 OcHOBHbIle KoHuenuuu 3MC, oTHocSALWMeCA K rApMOHUYECKUM UCKaXKeHUAM

OnpefenerHre HOPM 3MUCCKMK (HanpPsSKeHWa WKW TOKa) OT OTAEMLHOro obopyaoBaHUA MUNK yCTaHOBKK
NoNL30BaTENA AOMKHO OCHOBLIBATECH HA BIUMAHMK YKa3@HHbLIX HOPM OMWCCHW Ha KauecTBO BMEKTPUHMECKON
SHEPIUK (KAYECTBO HaNPAKEeHWA).

OueHKa KaJecTBa HanpEKeHWA OcyLLEeCTBNAETCA ¢ NPUMEHEHWEM ONpefeneHHbLIX OCHOBOMNONAraoLWwnX
nonoxeHwn. C Uenbi NPUMEHEHWA 3TUX NONOXEHWA ONA OLUEHKM B KOHKPETHBIX MECTaX (pacnonoMeHnsx)
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OHW JONKHbI YHYUTBIBATL PA3INYHbIE YCINOBWUA, TAKME KaK PAaCrONOXEeHWE, r4e OHWU NPUMEHSAIOTCA, XapakTepwn-
CTUKK M3MEPEHUS (MPOROIIKNTENEHOCTE M3MEPEHKS, BPEMSA BLIOOPKM, MHTEPBAIEI YCPEAHEHWS, CTATUCTMKE)
1 NOPALOK NPOBEAEHWA PacyYeToB. 3T NONOHKEHWUA ONUCAHLI HUMXE U NPOMMNIOCTRMPOBaHEI Ha pUcyHKax 1 1 2.
OnpepeneHna npuseaeHsl B IEC 60050-161.

4.1 YpoBHU COBMECTUMOCTH

YPOBHM COBMECTUMOCTW NPeAcTaBnAloT cobor onopHble 3HaveHna (cMm. Tabnuuy 1), ucnonesyemble Ana
KOOpAMHALMU 3MUCCKUM U NOMEXOYCTOMYMBOCTY OBOPYAOBaHWUA, ABMSAIOLWENOCH YacTbio CUCTEMBI ANEKTPO-
cHabxeHVa Mnu noryvalrowero oT Hee nuTaHue, ¢ uenbio obecneueHmnda OMC cucTemMbl B Lenom (BKnovas
cucTemMHoe obopyaoBaHKe W NOAKIOHYEHHOE 060PYAOBaHWE). YPOBHM COBMECTUMOCTU OBLIYHO OCHOBAHBI Ha
95%-HblX BEPOATHOCTHBIX YPOBHAX CUCTEMBI B LIENOM, UCNONbL3YA pacnpeseneHns, KoTopble npeacTasnaoT
cobOol Kak BpeMeHHbIe, Tak U NPOCTPaHCTBEHHBIE BapuaLun HapyLLeHWA. [1pn 3TOM yUYMTbIBAETCA TOT akT,
4YTO ceTeBag opraHU3aUns He MOXET NOCTOAHHO KOHTPONMPOBATL BCE TOHKM CUCTEMBI. [103TOMY OL|EHKa YPOB-
HEN COBMECTUMOCTHM AOMNXHA NPOBOAUTLCA Ha OBLLECUCTEMHOM OCHOBE, W ANA OLEHKM B KOHKPETHOM pacno-
NOXEHWN He cnefyeT NPUMEHATL OTAENBHLIA METOA, OLEHKM.

YPOBHW COBMECTUMOCTM A1 rapMOHUYECKUX HanpsikeHwin B cucTemax HH 1 CH Bocnpon3sBogaTcs Huxe
nyTem ccelnok Ha IEC 61000-2-2 [5] u IEC 61000-2-12 [6]. 3TH ypOBHU COBMECTUMOCTH cneqyeT NOHWMAaTL
KaK OTHOCALLMECH K KBA3UCTALUMOHAPHbLIM WX YCTaHOBUBLUMMCA raPMOHKKaM, W OHW NPUBEAEHLI B KAYecTBe
OMOPHbIX 3HAYEHUM ANA ANUTENBHBIX WU KPATKOBPEMEHHBLIX 3hPEKTOB.

AnutenbHble addekTsl OTHOCATCA rMaBHEIM 06pa3oM K TennoBbIM BO3REUCTBUAM Ha kabenw, TpaHc-
dopmaTopsl, BUratenu, KoHaeHcaTopbl U T. 4. OHM BO3HUKAIOT NpW NOAAEPKaHUN YPOBHEN rAPMOHUK B TeYe-
Hue 10 MuH 1nu bonee.

KpaTkoBpemMeHHble apekThl OTHOCATCH rMaBHeIM 06 pasoM K BNMAHWSAM NOMEX Ha ANeKTPOHH bl YCTPOR-
CTBa, KOTOpble MOTYT BbITb BOCAPUUMUMBLI K FTaPMOHUKAM NPOACIIKUTENBHOCTLIO 3 ¢ MNK MeHee. MNepexoa Hble
npoUecchl He BKMKOYEHbI.

Ana fonrocpouHbixX 3¢heKTOBR YPOBHW COBMECTUMOCTMU ANA OTAENBHBIX rAPMOHUYECKUX COCTABMAOLLMX
HanpskeHWs npyeefeHsl B Tabnuue 1. YpoBeHb COBMECTUMOCTM ANA OBLLEro rapMOHUYECKOrO UCKaKeHWH
THD =8 %.

Tabnuuya 1 — YpoBHW COBMECTUMOCTW ANSA OTAEMbHLIX rApMOHUYeckux Hanpskenui B cetax HH u CH (B npoueHTax
OCHOBHOW cocTaBnALei) (B cootBetcTBUM ¢ [EC 61000-2-2 [5] 1 IEC 61000-2-12 [6])

HeyeTHble rapMOHWUKK, He KpaTHble 3 HeyeTHble rapMOHUKNA, KpaTHble 3 YeTHbie rapMOHUKA
Mopsagok FapmMoHuyeckoe Mopaaok lapMoHUYecKoe Mopagok lapMoHuyeckoe
rapMoHuK h HanpsxeHue, % rapMOHUK h HanpaxeHue, % rapMoHUK h HanpsxeHue, %
5 6 3 5 2 2
7 5 9 1,5 4 1
11 3,5 15 0,4 6 0,5
13 3 21 03 8 0,5
17<h<49 2,27-%70,27 21 <h<45 02 10<h <50 0,25-%+0,25
MpumevyaHue — YpoeeHb COBMECTUMOCTU ANA oBLero rapMoHuueckoro uckaxenus THD = 8 %.

C y4eToM KpaTKoBPeMeHHbIX adpheKkToB (3 ¢ MU MEHEE) YPOBHIM COBMECTMMOCTK ANA OTAEMbHBIX rap-
MOHUMECKMX COCTaBMNSAIOWMX HANPAKEHUA NPUHWMAIOT PABHBIMW 3HAYSHWAM, NPUBEASHHEIM B Tabnuye 1, ym-
HOXEHHBIM Ha KOS ULMEHT K, ., TAE 3HAYeHMe Ky . PacCHMTBIBAKOT No dopmyne

07
=13+ (h-5). ™)

k
MpK KpaTKoCPOYHbIX BO30EMNCTBMAX rapMOHMK YPOBEHE COBMECTMMOCTU ANA NOMHOIMO rapPMOHUHECKOro
uckaxeHna THD = 11 %,
YPOBHK COBMECTUMOCTK ANA cucTem BH 1 CBH B HacToAWweM cTaHagapTe He onpefeneHbi.
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4.2 NnainpyeMbie ypoBHH

4.2.1 NHanKaTUBHBIE 2HAYEHHA NNAHUPYEMbIX YPOBHeIH

3T0 YPOBHW rapMOHKMHECKMX HANPAXEHWH, KOTOPbLIE MOMYT BbITb UCMONL30BaHLI B LIENSX ONpeseneHns
HOPM 3MWCCUK, NPUHKMMas BO BHUMaHWE BO3AENCTBUE HA CUCTEMY SNEKTPOCHADKEHMA BCEX YCTaHOBOK, CO3-
patoLLyx noMmexu. MNnaHupyemble YpoBHK A0NXHBLI ObITb ONpefeneHsl CETEBOR opraHn3auuen Ana Bcex ypos-
Hel HanpsiKeHWA B CUCTEME, OHW MOTYT PacCMaTPUBATLCH Kak BHYTPEHHMWE LIENKW KadecTBa ANs CETEBOW opra-
HU3ALMKU W MOTYT BbITb AOCTYMHBLIMK AN KIIMEHTA MO 3anpocy.

[MnaHuWpyeMble YpOBHU AN rapMOHWUK A0NXHbI ObITb PABHBI UMK HUXE YPOBHER COBMECTUMOCTI 1 [OMK-
Hbl obecneunBaTb CoMMacoBaHWe YPOBHEN MOMEX, KOTOPbIE BOSHUKAKT MPY PasfMYHbLIX YPOBHAX Hanpsame-
HWA. TTocKONbKY NnaHuvpyeMble YpoBHKM ByAYyT pasanmMyaTbCa B 3aBUCUMOCTH OT CTPYKTYPLI CUCTEMBI M 0BCTO-
ATENLCTB, TO MOTYT ObIThb YKa3aHbl TONbKO MHAWKATHMBHLIE 3HAYEHWUA NNAHUPYEMBIX YPOBHEN. MHAMKATHMBHbIE
3HaYeHWa NNaHUpyeMbIX YPOBHER ANA rapMOHUHECKUX HANPAXeH Wt NpuBedeHsl B Tabnivye 2.

Tabnuya 2 — MHAUKETUBHLIE 3HAYEHUA NNAHUPYEMBIX YPOBHEN ANA HANPAXKEHUA rapMOHUK (B NPOLEHTaX Hanpsxe-
HWA OCHOBHOW YacTOThl) B cucTeMax anekrpocHabxeHuna CH, BH n CBH

HeyeTHbie rapMOHWKK, He KpaTHble 3 HeyeTHbIie rapMOHUKK, KpaTHbIe 3 YeTHble rapMOHUKK
HanpaxeHue n HanpsaxeHue
opAAoK Nopspok HanpsikeHue rapmoHuiu, %
Mopapok rapmoHuKu, % rapmoHuiun, %
FAPMOHUKH h rapMEHHKH I'apM:HVIKM
CH BH—CBH CH BH—CBH CH BH—CBH
5 5 2 3 4 2 2 1,8 1,4
7 4 2 9 1,2 1 4 1 0,8
1 3 1,5 15 0,3 0,3 6 0,5 0,4
13 2,5 1,5 21 0,2 0,2 8 0,5 0,4
17 10 10
17 h=<49 0,2 1,2-7 21<hs45 0,2 0,2 10=h=50 0,25~7+0,22 0,19~7+0,16

WMHAWKETMBHbIE 3HaYeHWA MNaHNpyeMbIX YpoBHeH Ansa obLwero rapMoHwdeckoro uckaxeHua: THDy = 6,5 %
W THDgy_cgy = 3 %.

MpumMmeuaHne 1 — [nsA HeKoTopbIX rapMOHWK Boree BBICOKOrO NopsaAka cnefyeT cobnioaarb OCTOPOXKHOCTE
NpW YCTAHOBMNEHWWN KpaliHe HW3KMX 3HAYEHWA, Takux Kak 0,2 %, u3-3a NpakTUYECKUX OrpaHUYEHUA TOMHOCTU U3MEPEHUIA,
rmaeHelM obpazom npu BH u CBH. Kpome TOro, B 3aBUCUMOCTH OT XapakTepUCTUK CUCTEMBI JOM¥KEH CyLLeCcTBOBaTL 3a-
nac Mexay nnaHupyemelMn ypoeHaMW npu CH, BH n CBH, uTtobbl N03BONMUTL KOOPAUHUPOBATL 3MUCCUIO NOMEX MEXAY
PasnUUHbIMK YPOBHAMMW HaNpsKeHWA (peaynsraTbl U3MepeHUiA MoryT BbITh MCNOMNB30BaHK B KAYECTBe OCHOBbI AN1A onpe-
fleneHWsa COOTBETCTBYIOWErO 3anaca).

MpumeuvaHwne 2 —naHupyeMble YPOBHW, NpMBEASHHEIE B Tabnuue 2, He npegHasHaYeHbl ANA KOHTpOnA rap-
MOHWK, BOZHWKAKOLLMX B pesynsraTe UCKNIOMUTENBHBIX COBBITUIA, TaKMX Kak reoMarHuTHLle Bypu U T. 4.

MpuMeuaHne 3 — B HeKOTOPLIX CTpaHax MMaHUpyeMble YPOBHW ONpeAeneHbl B HaUMOHamNbHLIX CTaHgapTax
UMK PYKOBOACTBAX.

MpumeuaHune 4 — B HekoTopblx cTpaHax anA cuctem CH u BH cyluecTByloT xapakrepucTUKU HanpsXXeHua,
KOTOPbIE ABNAITCA KBA3UrapaHTUPOBaHHEIMKY YPOBHAMU. MX, Kak Npaeuno, Bubibupalor Takum obpazom, utobbl oHW Gbinu
BblLUE NMaHUPYeMEIX YPOBHER cormacHo [7].

MPUMEHMTENEHO K OYeHb KPaTKOBPEMEHHBIM BOSOEWCTBUAM rapMOHKK (3 ¢ UNW MeHee) NnaHupyemble
YPOBHM AN OTAEMNBHBLIX FAPMOHWK CNIENYET YMHOXMUTL Ha KOS ULMEHT K, B COOTBETCTBMM C hopmynoi (1).

Korga aTo uenecoofpasHo, ¢ yY4ETOM XapaKTepuUcTMK CUCTEMBI, MOTYT NOTPeboBaTLCA NPOMEXYTOHHbIE
3HAYEHWs NNaHUpPyeMbIxX YPOBHER Mexay 3HadeHuamu npyu CH, BH n CBH 13-3a BOSMOXHOM WWPOKOTo ika-
NasgoHa ypoBHER HanpsixeHws, oTHocAwmxca kK BH—CBH (> 35 kB). Kpome Toro, pacnpegeneHue nnaHupy-
emMbIX ypoBHei mexay BH n CBH Takke MOXeT BbITb HeoOXoaMMO ANS yYeTa BO3AESHUCTBUA Ha cUcTeMbl BH
YCTaHOBOK, CO30ALWMX NOMexu, noaknodeHHsx Kk CBH. B atom cnyyae nnaHvpyemble yposHu npu CBH
LONMXHEI GbITh YCTaHOBNEHLI HA BoMnee HU3KWE 3HaYeHWs, YeM Te, KoTopble NpuBeaeHsl B Tabrivue, ykasaHHoM
BhiLLe.
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JoNoNHUTENBHBIE yKasaHWA No aganTayny NnaHupyemelx yposHer npv CH K KOHKPETHBIM Xapakrepu-
CTMKaM CUCTEMbI NPWYBEAEHLI B NpUnokeHuy B. MNpumep MeTopa ANA cOBMECTHOro MCMONb3oBaHMA NnaHu-
PYEMBIX YPOBHEM AN MNaHMpoBaHUa MeXIy pasnuyHbMKU YacTamu cucTembl BH—CBH Takke npveeaeH B
npunoxeHu D.

Hanee npueegeHbl NpoLeaypsl MCNONB30BAHWA YPOBHER NMaHMpoBaHWA ANA YCTaHOBNEHNA HOPM IMMC-
CWW ANS OTAENBHBIX YCTAHOBOK NOTPeBUTENEHN, CO30A0LLIMX NOMEXNK.

4.2.2 NMpoueaypa oueHKH anAa cpaBHeHUA ¢ NNaHUpyeMbiMU YPOBHAMM

Ana naMepeHUi rapMOHKWK U MHTEPrAPMOHUWK CNefyeT NPUMEHATE METOA, M3MEPEHNA No Knacey A, ycTa-
HoBNEeHHLIA B IEC 61000-4-30 [12], cooTBETCTBYOWMA Takke |IEC 61000-4-7 [11]. MapkupoBaHHble AaHHbIE,
oTMeqaeMble B cooTBeTcTBMM ¢ IEC 61000-4-30 BO Bpems OUEHKW, BC BHMMaHUE He NpuHUMatoT. CooTser-
CTBEHHO, NPOLEHTWNL, NPUMEHAEMBIA NPW BBIMUCIIEHWUM MHAEKCOB, OnpefeneHHbIX HUKe, BbIMUCIAIT C WC-
NONbL30BAHWEM TOMBKO AEACTBUTENBHBIX (HEMaPKUPOBaHHbLIX) BaHHbIX.

MWUHUMANEHBIA Nepuol UBMEPEHWA COCTABNAET O4HY HELENO HOPMansHOW AenoBON aKTUBHOCTW. MMe-
PUCA MOHWUTOPRMWHIA AOMMEH BKMoYaTh B cebs HEKOTORYIO YacTb Nepuroaa OXMEAEeMEIX MaKkCUMansHbIX ypoB-
HEW rapMOHUK.

Ans cpaBHeHWS akTUYeCKUX YPOBHEN MAPMOHMK ¢ NNaHWPpyeMbIMM YPOBHAMM MOTYT BLITE NPUMEHEHbI
OfMUH NMW HECKONBKO NPUBEAEHHLIX HUKE MHAEKCOB. ANA cpaBHeHns ¢ NaHUpyeMbIMKA YPOBHAMMK MPK OLEHKe
BO3LEACTBUA BOMee BbICOKMX YPOBHER SMWUCCUK, PASPELLEHHbBIX Ha KOPOTKWE NEpUoabl BPEMEHW, Hanpumep
BO BPeMS NepeHanpsKeHunid 1 3anyckoB oBopyaoBaHmd, MOXET BblTe HeOBXoAUMBLIM NpUMeHeHKe bonee of-
HOro MHAEKCa.

ANS rapMoHUYECKMX HanpaxXeHWA MHOeKekl CNeayowme:

- 95%-Hoe exeHefenbHoe 3HaveHWe U, , (CpeaHekBagpaTuiHoe 3HaueHWe WHAMBULYyanbHbIX rapMo-
HWK 38 «KOPOTKKE» 10-MUHYTHBIE NepWobbl) He AOMKHO NPEBLIWATL NNaHupyembli Y PpOBEHD;

- Haubonblee 99%-Hoe exefHeBHOe 3HaveHne U, . (CpefHekBagpaTuiHOE SHa4eHWe MHAMBMAYanb-
HBIX rApPMOHUYECKNX COCTABNSIOWMX B TEYEHWE «OMEHb KOPOTKUX» MEPUOAOR 3 C) He AONXHO NpeBLIWAaTE Nna-
HUPYeMbIF YPOBEHb, YMHOXEHHBIR Ha KOS ULMEHT K, ., YKa3aHHbIA B hopmyne (1), C yu4eTom npueeaeHHoOM
CChINKK Ha YPOBHM COBMECTUMOCTM NPW KPaTKOBPEMEHHBIX A MEKTaX rAPMOHWK.

MpumeuaHue 1— FAPMOHWEN, KaK NpaBWUno, WaMeparoT Ao nopsagka 40 unu S0 B 3aBUCMMOCTI OT MPUMEHEHWA.
B 6onblinHeTBE cnyyaes 3Toro OBIBAET AOCTATOMHO ANA OLEHKN UCKaKatoLWw M 3¢ heKTOB, Bbi3biBaEMbIX NMOMEXaMM1 B CH-
noBbIX cuctemax. OfHaKo B HEKOTOPLIX CyYadxX BEKHLIMW MOTyT BbITb rapMOHUKKW Boree BLICOKUX NOPAAKOB, BMIOTh A0
100-ro nopagka. Mpumepbl BENOYAKT B ceba:

- KpynHble NpeobpasoeaTen ¢ KOMMyTaUWOHHBIMU BEIPE3amMy HaNnpSKeHs;

- Donbluike ycTaHOBKK G Npeobpa3oBaTenAMn BeICOKUX UMNYMLCHBIX HOMEPOB (HanpuMep, antMUHUEBHIE 3aBOHI);

- cunoBoe 3nekTpoHHoe obopyaosaHue ¢ WIM-npectpasosaTenaMy, B3aUMOAEHCTBYIOLUMMN C SHEPTOCUCTEMOM.

B Takunx criyqasax MmoryT BbiTh Bbi3BaHbl MHAYLUUPOBAHHbIE LUYMOBLIE MOMEXMW B COCEHUX YYBCTBUTEMNbHLIX Npubopax
(HanpuMep, aaTunkax, cuctemax cBaA3n UT. f.). OBbIYHO CHUUTAETCA, YTO rAapMOHUKK Bonee BEICOKOTo NopaKka U3MeHAITCA
B Bonbluel cTeneHn B 3aBUCUMOCTW OT MECTOMOMNOXEHUA U CO BpeMeHeM, YeM rapMoHMKKM Bonee HW3Koro nopagka. Bo
MHOTMX CIyYasx rapMOHWKN BLICOKOTC NOPAAKA CO3LAKTCA OfHOW yCTAaHOBKOW, CO3faloLLEA MOMEXW, YacTo B COMETAHUN
C Pe30HaHCOM 3HeprocucTemsl. AnA rapMoHUK Bonee BLICOKOTMO MOpAAKa MOXET BO3SHWKHYTb HeobxoguMocTe B Gonee
OBLWNPHBIX OLUEHKaX.

MpumevaHwe 2— lMpu N3MEpPEHNAX rapMOHUK HeobXxogMMo YUUTBIBATE TOUHOCTE BCE N3MEPUTENBHOW Lenu.
MNoMWMo camMoro MOHWTOPa ANA W3MEPEHWA rapMOHWK AOMKHB BbITE NpurofHe Npecbpasosarenu (cnegyer uiberarto
OrpaHuYeHNA W UCKaXKEHUA ANa U3MepaeMol aMmnnuTyAel U Norockl yacToT). CylecTByroWwpne TpaHChOopMaTopLl Toka U
HanpsKeHns Ana U3MepPeHWid U 3aLllWTLl B CUCTEMAX CPEAHEro W BEICOKOro HanpaxeHWs He BCerga NoaxoaaT Ana uaMepe-
HWIA rapMoHUK (ocobeHHo koraa vactora ebiwe 1 klMy).

4.3 UnnocTtpauma koHuenuuin IMC

OCHOBHBIE KOHLENUWK SNEKTPOMAarHUTHOM COBMECTUMOCTI W MPYMEHEHKA NNaHUPyeMbIX YPOBHER npu-
BeAeHbl Ha pucyHKax 1 1 2. Mx LenNb — aKUEHTUPOBATb BHMMaHWe Ha Hawbofee BaXKHbIX COOTHOLUEHMAX
MEKOY OCHOBHLIMW NEPEMEHH BIMMW.

BHyTpW cuCTeEMBI BnekTpocHabxeHus B LenoM HewsbexHo BO3HWKAET onpefeneHHbIR ypoBeHb NOMeX
B HEKOTOPbLIX CUTYaLMAX WM, CNIeOBaTENBHO, CYLUECTBYET PUCK NEPEKPBITUA pacnperneneHni ypoBHER NoMex
1 YPOBHER YCTORUMBOCTM K NOMEXaM (CM. pUCYHOK 1). INNaHnpyemele ypoBHM OBLIMHO paBHLI UMK HUXKE YPOB-
HA COBMECTWMOCTW; OHM AOMKHbI BbITh YCTAHOBMNEHB CETEBOM OpraHM3aUvel. YPOBHW NOMEXOYCTOMMMBOCTHI
YCTAHOBMNEHL! B COOTBETCTBYIOWMX CTaHAapTax MM NognexaTr CormnacoBaHW MEXAY NPOW3BOAWUTENSMK W
nonb3oBaTtensamMi 060pyA0BaHUA.

8
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YpoBeHb COBMECTUMOCTH

MnotHocTb
BBPOSITHOCTU

YpoBeHb nomex
B CUCTEME

YpoBeHb nomex

PucyHoKk 1 — MNnrcTpauusa OCHOBHLIX KOHLENUWA Ka4ecTBa HaNpPsKEHUs CO CTATUCTUKON «BPeMsA/pacrionoXeHne»
NPUMEHUTENBHO K CUCTEME B LIENOM

YpoBeHs COBMECTUMOCTH

MnaHvpyembii
YpoBeHb
QOueHBaeMbIA mmxoy;;ggn:cm
ypopert B PacrionoXeHu

MnotHocTL
BEPOATHOCTU
YpoBeHb
nomexu
B pacno-
NOXEHUM

YposeHb nomex

PucyHok 2 — MnnrocTpalns oCHOBHBIX KOHLENUWA KauyecTBa HanpsaXXeHWA CO CTATUCTUMKOW MO BPEMEHW NMPUMEHUTENBHO
K OQHOMY PaCnONOXEHMIO B CUCTEME

Ha pucyHke 2 MoKasaHo, YTo pacnpefeneHue BEPOATHOCTU YPOBHEN NOMEX M MOMEXOYCTONYMBOCTH
B OTAEMNbHOM pacnonoXeHn obbiYHO ABNAETCA Bonee y3kuM, YeM BO BCEW cUCTEMeE, Tak YTo B BONbLIWH-
CTBE OTAENbHbIX PACNONOKEHWA NEPeKpbITUE pacnpeaeneHi YpoBHER NMOMEX M MOMEXOYCTOMYMBOCTH BypeT
MWUHMMABHEIM MK MOXET BOODLIE OTCYTCTBOBATL. B 3TKX yCMOBMSAX NMOMEXWM He HABNAIOTCH, Kak Npasuno,
cepbe3Hon Npobrnemoi, U oxuaaeTtcs, uto obopyaoBaHKe Bynet yHKUWMOHWPOBAaTL ya0BNeTBOpUTENLHO. Mo-
3TOMY SMEeKTPOMAarHMTHaA COBMECTUMOCTL Bonee BeposTHa, YeM Kak NoKasaHo Ha puUcyHke 1.

4.4 YpoBHA 3MUCCHUMN

MoAXoA K KoopAWHALIMK, YCTAHOBMNEHHBIM B HACTOALLLEM CTaHAapTE, OCHOBAH Ha WHAWBMUAYaNbHLIX YPOB-
HAX AMK1CCUK, onpeaensemMblx Ha ocHoBe pa3paboTaHHbIX NNaHUpyeMbIX YPOBHEH. 10 3TOW NpUYMHE OfHW U
TE XKe MHAEKCHI MCNONb3YIOT NPU OL|eHKe COOTBETCTBUA haKkTUUECKUX MIMEPEHNA KaK HOPMaM SMUCCUW, TaK K
nNaHUpyembIM YPOBHAM.

Ana cpaBHeHNA haKTUYECKOro YPOBHA SMUCCUM © HOPMOM 3MUCCUW ANA NOMb30BATENS MOTYT BLITE NpU-
MEHEHbI OANH UMK HECKONBKO NPUBEAEHHLIX HUKE MHAEKCOB. [lNs cpaBHEHWU: € HOPMOM IMUCCHM NPU OLIEHKE
BO3AENCTBMA Bonee BbICOKMX YPOBHEM 3MUCCHI, Pa3peLleHHbIX Ha KOPOTKME Nepuoabl BPEMEHKW, Hanpumep
BO BpEMS NepeHanpaxXeHWn 1 3anyckoe obopyaoBaHus, MOXeET BbiTb HeOBXOAUMBIM NpUMeHeHne Bonee YeM
OfLHOTO MHAEKCA.

Mpw aMUCCUM FrAPMOHUK UHAOEKCHI CRegylowme:

- 95%-Hoe exeHenenoHoe 3Havenne U, , (nu I, ) (CpeaHeKkBafpaTUyHOe 3HaYeHue MHAMBMOYanb-
HbIX FAPMOHUK 32 «KOPOTKNE» 10-MUHYTHbIE NePUOALI) HE AOMKHO NPeBLILATH HOPM 9MUCCUM;

9
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- Haubonblee 99%-Hoe exefHeBHOe 3HayeHwe U, (kunum [, ) (CpeAHekBagpaTUyHOe 3Ha4YeHWe WH-
AMBUAYANbHBIX FAPMOHUYECKUX COCTABMAIOLLMX B TEYEHUE «OYEHDb KOPOTKUX» NEPUOAOB 3 C) HE AOMKHO Npe-
BbILATL HOPMLI 3MWUCCUM, YMHOXEHHBIE HA KOS AULMEHT K, ., KOTOPLIM NpeacTaBneH B dopmMyne (1). Yto
KacaeTcs 0YeHb KpaTKoBpeMEHHbIX 3PEKTOB rapMOHKK, TO UCTMONb30BAHNE COOTBETCTBYIOLWEIO KpaTkoBpe-
MEHHOTo MHAEKCA ANA OUSHKM SMUCCUM HEODXOAMMO TOMBKO AN YCTAaHOBOK, OKasbiBAOWMX 3HaYUTENbHOE
BNMUAHKWE Ha CUCTEMY. I’loeTomy MCNOoNb30BaHWE TakKoro MHAeKca MOXEeT 3aBUCETb OT COOTHOWeEeHUA MexXxay
COMMACOBAHHON MOLLHOCTBIO YCTAHOBKM M MOLLIHOCTBKO KOPOTKOTO 3aMbIKaHWA CUCTEMBI (T. e. S/S ).

YTOBbl CPaBHWUTL YPOBEHb SMUCCUM FAPMOHWMK OT YCTAHOBKM NOTpebuTens ¢ HopMammM dMUCCUM, MUHK-
ManbHbIA Mepuoa 3MepEHUa AONKEH COCTABMATL OAHY Heaeno. OfHako ANA oLeHKW 3MUCCK Npu onpeae-
NEeHHbIX YCroBUAX MOTYT NoTpeboBaTked Gonee KOPOTKME NEpUoAbl USMEpPeHUA. Takme Gonee KOpoTkve ne-
PHOABI AOMKHLI NPEACTABNATL OXUAAEMYIO OnepaLmio B TedeHne Bonee ANUTENbHOIe Neproaa oLeHKU (T. e.
Hepgenwn). B nioBom cnyyae nepwop M3MepeHUsl AONKEH MUMETb [OCTATOMHYIO NPOAOMKUTENBHOCTL, YTO6LI
OXBATWTb CaMbli BLICOKWIA YPOBEHE SMUCCUM FAPMOHKWK, KOTOPLIR, Kak oxugaetcsl, ByfeT MMeTb MecTo. Ecru
AOMUHMPYIOLLMIA YPOBEHb rAPMOHVK BbI3BaH OAHUM BoNblUM 06pa3LoM obopy0BaHWA, TO NEPUOL, AOKEH
BbITb AOCTaToOuHbIM, 4TOBbI OXBATUTL Kak MWHUMYM ABa MOJNHbIX pa6oqwx LWKIna 3T1oro OGOpyﬂ,OBaHMH. Ecnn
yPOBEHb rapPMOHWK BbI3BaH CYMMUPOBaHWEM BO3[EACTBMA HECKOMNBKKX 0Opa3Los obopyAoBaHus, TO nepuop
LOM¥EH COCTaBMNATL HE MeHee OAHOM paboyeid CMeHbI.

CrenyeT yuuTbIBaTL cneayowmne akTopbl, €CMNKM OHW ABMAITCH 3HaYMMbIMKY (CM. Takke 6.2 1 6.3):

- Hanuyve obopynoBaHUA C OXWAAEMBIMW HEWAEearnbHbIMU XapaKTepUcTUKaMK, CO3[aloLLEro MoMeExXu
13-33 HE[,OCTATKOB NMPW M3rOTOBMNEHMW, 3KCNMyaTaumm U ynpaeneHn (0BbIMHO CUMOBOI SNEeKTPOHUKWY;

- oTrnagky PUNETpa rapMoHKK;

- BKNaj B rapMOHWYECKME Pe30HaHCHI KOHAEHCATOPHbIX 6aTapelt B yCTaHOBKE,

- B3aMMOLENCTBME MEXAY Pa3NnYHLIM 0BOpYA0BaHUEM BHYTPU YCTAHOBKW.

AN M3MepeHniA rapMOHUK M MHTEPrapMOHKMK HEOBXOAMMO MPUMEHATE METO[, M3MEPEHUS Mo Knaccy A,
ycTaHoBneHHbIn B IEC 61000-4-30 [12], cooTBeTcTByOWMA Takke |IEC 61000-4-7 [11]. MapkMpoBaHHble AaH-
Hble, OTMEeYeHHble B cooTBeTcTBUM ¢ |IEC 61000-4-30 BO Bpems OLEHKW, BO BHUMaHWE He npuHuMatot. CooT-
BETCTBEHHO, NPOLUEHTWNE, NPUMEHAEMBIR NPWU BEIMMCIIEHWMW MHAEKCOB, ONpeferneHHbX HUXE, BbIMUCNAIT ¢
MCMOMNBL30BaHWEM TOMBKS AEMCTBUTENBHLIX (HEMaPKMPOBaHHLIX) AaHHBIX.

ANA rapMOHWK, KOraa curHan, nognexalui aHanuay, 6eiCTpo MeHAETCA (HanpUMep, TOK SNEKTPUYECKON
Ayrv), HeoBXxoAMMO NPOBOAUTL USMEPEHWE rapPMOHKYeCKKMX rpynn v noarpynn no IEC 61000-4-7, a He Tak, Kak
A4nA opyrmx rapmMoHHYeckmx KOMNOHEHTOB.

Ha Kaxkpaor (MHTep)rapMOHMYECKON YacToTe YPOBEHb IMUCCUM OT YCTAHOBKW, CO3AAIOLLEN NOMEXK, NPea-
cTaBnAeT cobol (MHTEP)rapMOHWMYECKOE HanpAXeHWe (Mnun ToK), OLEHUBAEMOE B COOTBETCTBUM C Pa3nenom 6.

5 O0OWwMe NpUHUKNNDbI

Mpeanaraemblin NOAXOA K YCTAHOBMAEHWMIO HOPM 3MUCCHU NS YCTAHOBOK, CO3AAIOLLMX MOMEXK, 3aBUCUT
OT COrMacoBaHHON MOLLHOCTM YCTaHOBKM NOMb30BaTENS, MOLIHOCTK OBOPYA0BaHUS, CO3AaIOLET0 NOMEXU K
XapaKTepuCTUK cucTeMbl. 3agaqa COCTOUT B TOM, YTODbI OrpaH MuMTb MHKEKLMIO FaPMOHUK OT BCEX YCTAHOBOK,
CO3AatoLLMX NOMEXM B CUCTEME, [0 YPOBHER, KOTopble He ByayT NpeBbiWwaTth NnaHupyemeble yposHU. C aToN
Lenbko yCTaHOBIEHbl TPKW 3Tana oUeHKK, KOTOpble A0MNyCKaeTca MCNoNb30BaTbk NOCNeAoBaTtenbHO UNK Hesa-
BMCUMO LpyT OT gpyra.

5.1 3tan 1. YnpoueHHasA oueHKa 3SMUCCHUU NOMEX

O6bMHO Ana noTpebuTensd npvemnemMo ycTaHasnueaTb Hebonblume ycTpoilcTBa 6e3 cneunanbHon
OLIEHKM 3MWCCUM TapMOHWK CETEBOW opraHusauuer. [pousBOAUTENN TakMX YCTPOWMCTB HECYT OTBETCTBEH-
HOCTb 38 orpaHuyeHne amuccun. Hanpumep, IEC 61000-3-2 [8] n IEC 61000-3-12 [9] npeacTtaensioT cobon
CTaHAAPTLI, PACNPOCTPaHAOLMECS Ha rPYNMY NPOLYKLMW, yCTaHaBIMBAIOLLME HOPMbI OMUCCHUM FAPMOHUK ANA
obpasyos obopyfoBaHWA, NOJKINKOYEHHOM K cMcTemMam HH. B HacTosLee BpeMsi He CyLLEeCTBYeT CTaHAapToB
amuccum anA obopynosaHna CH no cnepyiowmm npuunHam:

- CpefiHee HanpsXeHWe nameHaeTea mexay 1 n 35 kB u

- OTCYTCTBYET YCTaHOBMEHHOE Ha MeXAyHapOAHOM YPOBHE OMOPHOE MOMHoe COMpOTUBIEHMS ANA CU-
ctem CH.

[Jaxe 6es oNopHOro NOMHOro CoOMNPOTUBAEHUA BOSMOXHO CMNPEAENUTL KOHCEPBATMBHBIE KPUTEPUM ANS
KBA3MaBTOMAaTMHECKOro NPUHATUA YCTaHOBOK HEBONBLIOrO pasMepa, Co3naloLmMx NOMEXH B CUCTEMAaX CpeaHe-
ro HanpsXeHWs (a Takxe B CUCTEMaX BLICOKOTO HanpsiKeHus).
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Ecnun mowHocTb obLier ycTaHOBKKM, CO3MAIOLLEN NOMEXW, WNK cornacoBaHHas ¢ norpebureneM MoLl-
HOCTb Mana rno CpaBHEHMIO C MOLLIHOCTBIO KOPOTKOMO 3aMbIKaHWA B TOHKE OLIEHKK, HET HeoOXOoAMMOCTI NPOBO-
BWTb AeTanbHYI0 OLEHKY YPOBHER OMUCCHM rapMOH UK.

Bonee TOYHLIM NOAXOL, 3aKNIOYAETCH B PacYETe «B3BELUEHHON MCKaxaroLwen MowHocThy (oM. 8.1.2) B
Ka4ecTBe KpUTepUs 4Na onpefeneHns npuemnemocTy Ha stane 1 oblero obopyaoBaHua, cosfatolero no-
MeXW, NOAKMKOMEHHOMO Ha obbekTe NonL30BaTENS.

B 8.1 1 8.1 paspaboTaHbl KOHKPETHBIE KPUTEPUM ANS NPUMEHEH IS OLUEHKK 3Tana 1.

5.2 3tan 2. HopMbl 3MUCCHK MO OTHOWEHUIO K (haKTUYECKUM XapaKTepUCTUKaM CUCTEMbI

Ecnn ycTaHoBKka He COOTBETCTBYET KPWUTEPUSAM 3Tana 1, TO KOHKPETHbIE XapakTePUCTUKK YCTaHOBKM,
cosfarLlen NoMex, HeoBxoaMMo oLeHWBaTL BMecTe ¢ abcopbupyroei cnocoBHOCTHIO cUCTEMBI. ABcop-
Bupytolasn crnocobHOCTb CUCTEMBI ONPEAenAeTes UCXOAA M3 NNaHUpyeMbIX YPOBHEW W pacrpefensaeTcd no
WMHAMBMAYANbHLIM NONL30BATENAM B COOTBETCTBMM G MX MOTPEGHOCTLIO B OTHOLIEHUM OBLLER MPOMnycKHOM
cnocoBHOCTM cHCTeMBI. YpoBeHb MoMex, NepejasaeMbl OT YPOBHEN BOCXOAALLErO HaNPSXEHUA CUCTEMbI
NUTaHWA A0 YPOBHA HH, Talke JOMKeH yuMThIBATECA NPW pacnpeaeneHui ypoBHEN NnaHMpoBaHua Ans oT-
AenbHbIX YCTaHOBOK NOMb3oBaTenei.

IMPUHLMN TaKOoro NOAXOAa 3aKMOWAETCA B TOM, YTO ECMIW CUCTEMA UCNOMb3yeTCA Ha NOMHOM MOLLHOCTH
W BCE YCTAHOBKWM NoMb3oBaTener NogknioMeHbl ¢ MX UHAMBUAYaNbHbIMKU HOPMamMK, TO O6LWWE YPOBHK NoMex
ByayT paBHbI MMaHUPYEMBIM YPOBHAM C YYETOM KOSMMUUMEHTOB Nepegadn Mexay pasnuuHbIMKU YacTaMU
CUCTEMEI M CYMMUPOBEHWA rAPMOHMK OT PasnuyHbIX YCTaHOBOK, CO3AAIOLMX NOMEXM.

Mpouenypa pacnpefeneHnsa NNaHupyemslx YPoBHEW ANA OTAENbHbLIX NOMb3oBaTENen NpeAcTasneHa B
pasgenax 8 n 9.

MpumeyaHue — Ecnu nponyckHas cnocoBHOCTL cucTembl B GyayuiemM BO3pacTeT, YPOBHU SMUCCUN OTAENMb-
HbIX NOMb30BATENel AOIUKHBI CTaTk HUXe. MO3TOMY BaXHO, [A€ STO BO3MOXHO, YuuThiBaTh Gyaylime paclupeHus cu-
CTeMbl.

5.3 3tan 3. MpuHATHe Gonee BbICOKMX YPOBHEA SMHCCHM NpU onpeaeneHHbIX YCNOBUAX

Mpw HekoTopbIx O6CTOATENLCTBAX NOML30BATENb MOXET NOTPpeboBaTh NPUHATUS AMUCCUM MOMEXHW, Npe-
Bbllaken 6a3oBble OrpaHUYeHUd, paspeLlleHHble Ha 3Tane 2. B Takon cuTyayum nons3osarenes U ceteBas
opraHusayna MoryT LoroBopUTbeA 06 ocobbix yCNOBUAX, KOTOPbIE 0BNeryatoT NogKNoMeHHe yCTaHOBKKM, CO3-
pawowen nomexu. Ytobbl onpeaennTe ykasaHHble ocobble ycnosus, Heobxoa Mo NMpoBecTU TlatensHoe
M3y4eHWe HakTUHECKUX U BYAYLLIMX XapaKTEPUCTUK CUCTEMbI.

5.4 OTBeTCTBEHHOCTb

B HacToAlleM cTaHaapTe ycTaHOBMNEHa cnefyiowan OTBETCTBEHHOCTL CTOPOH C TOMKM 3peHus obecne-
yeHua OMC:

- Monb3oBaTtenb HECET OTBETCTBEHHOCTL 3a obecneyeHne aMUCCHKM B YKa3aHHOM TOMKE OLEHKW HWbKe
HOPM, KOTOpPbIE BbINKW YCTAHOBINEHBI CETEBOW OPraHn3auUmen;

- ceTeBad opraHusauMa HeceT OTBETCTBEHHOCTb 3a OOLyl0 KOOPAMHALMIO YPOBHEM MOMEX MpW HOp-
ManbHLIX YCNOBUAX 3KCNIyaTauui B COOTBETCTBUW C HaLUMOHaNbHbIMK TpeboBaHuAMK. [INg Lenen oLeHKK
ceTeBas opraHu3aUus AoMkHa nNpyu HeobxcoMMOCTU NPEeaoCcTaBUTL COOTBETCTBYIOLLME CUCTEMHLIE AaHHbIe,
TakWe Kak rapMOHW4YECKOEe MOSTHOE COMNPOTUBNEHWE, UNKU HEOBXOAVMbIE AaHHbIe ANA ero pacdeta (cM. 6.4),
YPOBHW KOPOTKOIO 3aMblKaHWA U CYLLECTBYIOLWME YPOoBHW NoMex. [MNpoueaypa oueHKku paspaboTaHa Takum ob-
[pa3oM, UTO 3MUCCUA NMOMEX OT BCEX YCTAHOBOK, CO3AaI0WMX NOMEXK, HEe NPHUBOAUT K TOMY, YTO 0OLLMe YPOBHHU
NOMEX B CUCTEME MNPEBLILLAIOT MNNTAHWPYEMBIE YPOBHW U YPOBHWM COBMECTUMOCTW. OAHAKO, yUMTBIBAsA KOHKpET-
Hble MeCTHble YCOBKA M NPEANONOXKEHMH, Ha KOTOpbIX BasunpyeTca ata npoueaypa OLUeHKM, CneqyeT yuuTbl-
BaTb, YTO HET MOIMHOM rapaHTWK, YTO PEKOMEHAYEMbLIM NOAXO0A, NO3BONUT u3bexaTb NpeBLILLEHUA YPOBHEN;

- eCnn yCTaHOBKa I'IpEBbILIJEET HOprI 3MMNCCnn, ceTesas opraanaauvm W Nornp3oBaresis A0JKHBI COrna-
COBaTb, KOMAa 3T0 HeoBbXoOMMO, ONTUMATIBHLIE MEPONPUATUSA C LIeNbIO CHMKEHWA SMUCCUK. [1poeKTUpoBaHKe
1 BbIGOP METOAA CHUKEHUA AMUCCUM ABNSIOTCA 06A3aHHOCTLIO NoNb3oBaTens.

MpuMevaHune — HacroAwuiA cTaHAapT B OCHOBHOM pernameHTUpyeT Bonpockl aMuccu. OAHaKO NormoLleHme
rapMoHUK Takxe MoxeT BbTb npobnemoi, ecrin, Hanpumep, pUNBTPLl UKW KOHAEHCaTopHble baTtapen coefuHeHb 6es
yJera ux B3auMOAEACTBUA C rapMOHWYECKUMM HaMNPAXeHUAMKU, o6bIMHO NPUCYTCTBYIOWMMK B 3HeprocucTeme. [Npobnema
NormoLeHUA rApMOHUUYECKNX MOMEX TaKkkKe ABMAETCA YacTbio OTBETCTBEHHOCTN NONb3oBaTers.
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6 ObOwue pykoBoasawme NPUHUMNbLI ANA OUeHKN YPOBHENA 3MUCCUM

6.1 Touka oueHku

To4Ka OLUEHKM — 3TO TOYKA, B KOTOPCH YPOBHM 3MWCCUUW YCTAHOBKM KOHKPETHOIO Nonb3oBaTens oLeHu-
BAKOT Ha NpeAMET COOTBETCTBMA HOPMAaM SMWUCCHMK. DTO TAKKE TOUKA B paccMaTpUBaEMO CUCTEME INEKTpo-
cHabxeHus, ANA KOTOPOW onpefeneHbl NNaHupyeMbIe YPOBHW. 3Ta TouKa MOXET BhbiTb TOUKOWM NpucoeuHe-
HWA UNK Todkow obwero npucoeauHeHua (PCC) ycTaHoBKM, co3natowwen MoMexm, Ui mioboi Apyron TOYKOR,
YKa3aHHOW CETEBON OpraHM3aUmei Uy cornacoBaHHON MeXay CTOPOHaMMK.

ANA yCcTaHOBKM KOHKPETHOTO MONb30BaTeNsA MOXKET BbITh TakXKe yKa3aHO HECKONBKO TOMEK OLEHKM B 3a-
BMCUMOCTW OT CTPYKTYPbI CUCTEMbBI M XapaKTEPUCTHK YCTAHOBKW. B GTOM cyyae oueHKy crefyeT NPOBOAWUTL C
yYETOM XapaKTepPUCTHK CUCTEMBI M 3HAYEHWA COMMAacoBaHHOM MOLLHOCTH, NMPUMEHUMBIX K PaanMYHbIM TOYKaM
OLIEHKM.

MpumeuyaHue 1 — Cnegyer OTMETUTb, UTO ANA ONpegeneHna HOPM 3MUCCUU U OLEHKU YPOBHEN IMWCCUM 3a-
YaCTyHo HEOBXOANMO YUUTHIBATL NAPAMETPH CUCTEMbI 33 Npefenamn TOUKN OLUeHKU (Takue Kak BO34enCcTBUS pe3oHaHCoB
B yOaneHHbLIX TOYKAX CUCTEMBDI).

MpuMmeyaHue 2 — B 3aBUCUMOCTH OT pacronoXeHua TOUKU obero NPUCOSAUHEHNA NO CPABHEHUIO C TOYKOH
NOAKMIOYEHWSA YCTAHOBKM, CO3AaoLWen NOMEXH, B NOCNeAHER HaNpaKeHne rapMOoHUK MOXeT Bbmb Bhilwe.

MpuMmeuyaHue 3 — CnegyeT NOMHUTb, UTO XapPaKTEPUCTUKN HANPSXKEHUA UK COMAacOBaHHBIE 3HAUEHUA HOPM
0BLIYHO NPYMEHSALOT B TOUKE NPUCOEJUHEHUSA. JTO CrefYeT YUYUTLIBATL B XOAe COMMAacoBaHUA MEXAY CTOPOHAMMU.

6.2 OnpegeneHne ypoBHA 3MUCCHN MAPMOHUK

YpoBeHb 3MUCCHA TAPMOHKMK OT YCTAaHOBKM B 9HEProcUCTEMY NpefctasnaeT coboil BEKTOPHYIO BENWUK-
Hy HanpsxeHWsa (MNK ToKa) rapMOHWKKM Ha KaxKa ol rapMOHWYECKOW YacToTe, BbI3BAHHYIO 3TOM YCTaHOBKOM,
B TOUKE OLEHKW. 3TO MNoKasaHo Ha pucyHke 3 BEKTOPOM Uy, U ero BKIIaAoM (BMECTE C BEKTOPOM FapMOHMKK,
BEI3BAHHEIM BCEMUW APYTUMKM UCTOMHMKAMM raPMOHUWK, KOTAa paccMaTtpyBaemMas yCcTaHOBKa He MOAKIToYeHa K
cUcTEME) B UBMEPEHHBIA BEKTOR rAPMOHWK B TOMKE OLEHKM, KOr4a yCTaHOBKa NOQKITIOYEHa.

U, (nocre noaxnioueHns)

U, (Ao nopkntoqeHis)

PucyHok 3 — MnniocTpauus sekTopa aMUcCHi Uy 1 ero Bknaga B U3MepAeMblf BEKTOP rapMOHUKMN B TOUKE OLleHKU

Ecnuy BeKTOp rapMoHUYECKOM 3MUCCHK MPUBOAMWT K YBEMUHUEHWIO YPOBHA rAPMOHUYECKUX MOMEX (McKa-
KEHWI) B CETW, TO yPOBEHBb SMWUCCKM, KaK ONPefeneHo Belle (T. €. |U, |), BonKeH BbiTb MEHee HOPM AMUCCUMK,
OLEeHEeHHbIX N0 COOTBETCTBYOWWMM pa3genam HacTodAlero ctaHapTta.

MpumeuyaHue 1— BsaumogelicTBne Mexay cUCTEMON aNekTpocHabXeHWA U yCTaHOBKOW NONbL30BATENA MOXET
B HEKOTOPEIX Cry4YanX NPUBOAWUTE K YCUNEHUIO UMK YMEeHbLUEHWIO YPOBHS UCKaXEHWS HaNpsKeHWsa B 3aJaHHOM rapMOHU-
yecKkoMm nopagke (M3-3a BOSHUKHOBEHWA NapannenbHoro WNK NocnefoBaTerbHoOro PE3CHaHCHOMO COCTOAHKA). YouneHue
BO3MOMHO Jae Tam, rge cama ycTaHOBKa He CO3f4aeT rapMOHMKKM 3Toro nopapka. MNockonbky B HACTOALWEM cTaHpapTe
paccmarpusatoTca Tpebosarnua k koopAnHayun SMC, Takne cuTyaluuK yCUNeHUs CcriegyeT yYuThIBaTh NPK onpeaeneHuu
daKTUUECKWX YPOBHEW NOMEX.

MpuMedaHue 2— FAPMOHWUYECKUE HANPSKEHWA UMK TOKW, CO3JaBaeMble PasNUYHBIMU YCTAaHOBKaMK, MOTYT He
CoBMafark no ¢paze. STO pacCcMaTpUBAETCA B pasdene 7 v nogpasgene 8.3,

MpumeuaHwne 3 — ECnu HOpMbI SMUCCUKM FAPMOHUYECKOTO HAMNPAMEHUS YCTAHOBKW NPEBLILLEHB!, 3TO MOXET
BBITE BLI3BAHO CrefyoLUM:

1) NONHOE CONPOTUBMNEHUE CUCTEMBl BLICOKOE WM3-3a HANWYWA YCOBUA rapMOHUYECKOTo Pe3oHaHCa,

2) yCTaHOBKA Pe3CHUPYET € CUCTEMOW NUTAHWA UK

3) TOKW rapMOHKK, reHepupyeMele YCTaHOBKORW, CNULLIKOM BEMUKK.

MpumedaHune 4— [INA oUEHKN ypOBHEH 3MUCCUM Nepes NOAKMYEHUEM YCTAHOBKA MNOMbL30BATENS paccMaTpi-
BAETCSH TOMLKO KaKk MCTOYHMK rapMOHUYECKOro TOKa. HopMbl rapMOHUUECKOTO TOKA W/UMKM HANPSKEHUS TakKe onpefensaoTca
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Ha OCHOBE 3TOro NPeAnonoXenus. Bo BpeMs OLEHKN Nocne NOAKMIOUSHUA XapaKTepUCTUKIA YCTAHOBKN BKMOMAKOT B ceba
XapPaKTEPUCTUKU €€ BHYTPEHHMX UCTOYHWKOB rapMOHUYECKOTO TOKA, a TaKkXKe ee MonHoe ConpoTUBMeHue (UTO NPUBOAUT K
BO3MOXHOCTW pe30HaHCa ¢ CUCTEMOIA).

6.3 OueHKa ypOBHeA 3MUCCUM FAPMOHUK

HacTosaWwmiA Nod pasaen npeaHasHayeH ANa NpefoctasneHna obLLero pykoBOACTBA Mo OLEHKe 3MUCCUM
FaPMOHWK OT YCTEHOBOK, CO3AaloLMX NOMEXHK, C YYETOM PasnMyHbIX paboumx 1 HewgeanbHbIX YCNOBKUIA, KOTO-
pble MOMyT CYLLECTBOBaTL B SHEProcMCTEMaX W YCTaHOBKax nornk3oeaTenei. bonee nogpobHasn uHgopmaymus
00 oLEHKe YPOBHEN aMUccKM NpueeaeHa B [13] 1 [14].

MpepBapuTenbHaa oLeHKa YPOBHA 3MUCCUW FapMOHKUK ANA YCTaHOBKA MOXET BbiTk NpoBefeHa ¢ uUc-
nonb3cBaHWeM 6asoBbIX NPERNONOoXEHWUIA O XapaKTEPUCTUKaX CUCTEMbI M yCTaHOoBOK noTpebutenen. OaHako
3TO pacyeTHOE 3HaueHWe, BepOSATHO, BYAET OoTNUYaTLCA OT (haKTUMYECKOro ypOBHA SMMCCUK, KOTOPbLIA ByneT
HabntopaTbCs, Korda ycTaHoBKa MOAKIIoYEHa K cucTeMe, T. €. (haKTUYECKWIA YPOBEHL BLIBPOCOB MOXET ObiTh
BbILLE WK HKE PACHETHOTO 3HaYeHus. MosToMy MOKET noTpeboBaTeCs OLeHWUTE YPOBEHE 3MUCCUK, KOTOpas
ByneT MMeTb MECTO MPW NOAKMICHEH MM YCTAHOBKW K CUCTEME.

6.3.1 Ycnoeua akcnnyaTtaumu

OLeHKa YPOBHEN 3MUCCUM FTAPMOHMK OT YCTAHOBOK, CO3AAIOLLMX MOMEXH, AOITKHA YYMTbIBATL HaWXYA-
LUME HopMasbHEIE YCMOBUWS SKCNNyaTauuK, ANa KOTOPLIX NPefHa3HavYeHa cucTema Unm ycTaHoBKa NoTpedute-
NA, BKNOYas HECUMMETPUK W HeNpeaBUAEHHBIE 06CTOATENLCTBA, M KOTOPLIE MOTYT NPOACIKATECA B TEUEHVe
onpefefeHHoro NpoUeHTa BpeMeHn, Hanpumep boree 5 % BpeMeHw, ONpPefeneHHoro Ha OCHOBe CTaTuCTu-
Yeckoro cpefHero (Hanpumep, AauTenbHoe OTKMIOYEHWE OAHOMe B-MMMYNbCHOIO BEINMPAMUTENA B 60NbLUOW
MHOropasHoM BLINPAMUTENBHOM yCTaHOBKE). KpoMe Toro, oLeHKa ypoBHER SMUCCUKM rapMOHUK yCTaHOBKa-
MW [,0M¥Ha NPOBOAMUTECA ANA GOMbWWX YCTAHOBOK MO CPABHEHWIO ¢ Pa3MEPOM CUCTEMBI (HanpuMep, npu
S, /S; < 30). Npu 3TOM CHEfyeT yUUTLIBATD, HYTO OTHOLWEHWe 30 MOXeT BbiTb CKOPPEKTMPOBaHO B COOTBET-
CTBWW C KOHKPETHLIMK YCNOBMAMM. TaKKe MOXeT BblTb HeOBXO0AUMBIM OLIEHWTL YPOBHW 9MUCCUU ANA BO3MOX-
HBIX YCNOBMIA SKCNIyaTalymun, Anawmxca MeHee 5 % spemMeHn. Iy Takux CryyaiHbIX YCNoBUAX N BO Bpema
3aMnycKa MnW BHe3arnHoro oTKMoYeHUA MOryT BbITb AOMYCTUMbI BomNee BbICOKWME HOPMbI 3MUCCHKN (Hanpumep,
yBenuueHHble ot 1,5 4o 2 pas).

B NpocThIX Ccry4Yaax MHKEeKUWMO rapMOHUK OT KOHKPETHOM YCTAHOBKK, CO3AAoWEN NOMEXH, MOXHO oLle-
HWTb, MCTIONb3YA MaKCUMaTIbHOE 3HaYEHWE TOKa Ha KaXL oW rapMOHMKE W MEXrapMOHUYECKOW YacToTe, KOTo-
pble MOryT GbITh NoMyYeHbl B BOSMOXHOM AManascHe paboThl Kaxgon eguHulel obopygosanua. [insa 6onbLunx
YCTaHOBOK 3TOT NOAXOM MOXKET NPUMBECTH K YPE3MEPHO KOHCEPBATUBHEIM pesyrneTaTaM. B kauecTse ansrepHa-
TUBLI A5 OLEHKWM MaKCUMaNbHOW rapMOHWYECKON MHXKEKLMK AOMYCKAETCH paccMaTpreaTh Habop rapMoHK-
YECKMX U MEXTaPMOHWYECKMX TOKOB, COTMAacyroWMXCs ¢ pexmumamMii Hanbonbsllen Harpyakm 1 coBnagatowero
BO BpeMeHW yHKLMoHWpoBaHua 06pasLos 0Bopya0BaHWUA, KoTopble MOTYT peanbHo MMETE MECTO O HOBpPE-
MEHHO.

6.3.2 HecumMeTpuu N HengearnbHble YCNOBUA

B NpakTryeckmx cuTyaumnax HemsbexHo Hanu4ve HeKOTOPOoM CTENEH W HECUMMETPUK B CUCTEME NUTaHKA
1 obopyaoBaHuK NoTpebuTens, YTO NPHUBOAWT K reHepaLlM HexapakTEPHbIX rapMOHKK. 3TH HEXapaKkTepHble
rapMOHWKKM MOTYT BbITb ManbiMW OTHOCWUTENEHO XapakTepUCTUHECKMX rapMOHKK, HO ANA OnpefAeneHHbIX TH-
MOB YCTAHOBOK, TaKWUX KaK BKIMIOYAKOWME NMOCTOAHHO MEHSIIOWMECA BO BPEMEHM HarpyskW, W ansa GonbLux
BLINPAMMUTENEHBIX YCTAHOBOK, MCMNONB3YIOLWWX BbINPAMUTENN ¢ BOMNBLUWM YACIOM MMMNYNLCOB, OHX MOTYT [,0-
MWHWMPOBATL W YCUIMBATLECH M3-3a Pe3cHaHca ¢ puneTpami. CrefoBarenbHo, 3TU HeXapaKkTepHbIe rapMOHMKK
AOMKHEI BbITh BKMIOMEHLI B OLEHKY YPOBHER SMUCCUM.

MprBEQEHHbLIE HMKE HewnaeanbHble YCroBWSA CNedyeT paccMaTpuBaTb Kak MUHUMaTbHbIE yCnoBKUA Ana
BbIMOMHEHWSA OUeHKM paboThl YCTAHOBKM B OTHOLLEHWMK SMUCCHM TapMOHWK (CneayeT obpaTiTb BHUMaHKe Ha
TO, YTO ANS OLEHKM 0BOPYaOBaHMA W/UNK yCTPOMCTBA, TAKOMO Kak TpaHehopMaTopsl, KOHAEHCATOPLI, peaKkTo-
pbl, PUABETPBI U T. 4., KPUTEPUM MOTYT OTNMYATLCA OT NPUBEAEHHEIX HUXE KPUTEPWEB, KOTOPBIE OTHOCATCA K
kavecTBy PyHKUMOHWPOBAHMWA BMECTO OLEHKM):

- YacToe WUNK ANUTENBHOE YMEHBLLEHWE YMCIA UMMYNELCOB B YCTAHOBKE M3-3a cBona unin HecbanaHcupo-
BaHHOM paboThl HEKOTOPLIX NpeobpasosaTenei, o6pasy oKX yCTaHOBKy ¢ GoMnee BICOKMM YMCIOM UMY 1b-
COB, YBENWMUMBAA TakiMM 0DPa30oM rapMOHUWKM HMSKOTo nopsaka, Takme kak 5, 7, 11, 13 U T 4.,

- HECUMMETPMWS HanpsKeHWA NUTaHKA: HarMyne KomnoHeHTos obpaTHo nocnenoBaTeribHOCT OCHOB-
HOM YacTOThl TPEXasHOre HanPAKEHWA NMTaHKA 0BbIMHO NMPUBOAMT K HEYETHO-TPOMHBIM rapPMOHWKaM Nomno-
HUTENBHOM WM/MM OTpUUAaTENBHOM NocneaoBaTensHOCTW. Kak NpaBuno, cneayer yYuTolBaTb KOamguLmMeHT
HECMMMETPMW HanpAXeHWn oT 1 % fo 2 % B 3aBMCMMOCTW OT YPOBHA HanpsXeHWa npu HenpaeansHoK
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cTaumnoHapHoi paboTte sHeprocucTeMbl. B HekoTopbix ceTax CH ¢ ogHotasHbIMK OTBETBNEHUAMU KOIPDK-
LMEHT HECUMMETPUW HANPSKEHWIA MOXET COCTaBNATL A0 3 %, €CNK 3TO YKasaHO CETEBON OpraHusaumen,

- HECMMMETPWA MOMHBIX COMPOTUBIEHWA TPaHCHOPMAaTOPOB M KOMMYTUPYIOLLEro o6opya0BaHuA npe-
obpasoBaTens: NPeV3BOACTBEHHBIE AOMNYCKA HA OTHOLLEHWE BUTKOB (OTHOLLEHWE BUTKOB HE PaBHO B TOMHOCTH
v3) ¥ Ha peakTMBHOE COMPOTUBIEHWE MEXAY ABYMA TpaHC(OPMAaTopaMu 12-uMnynbeHoro npeobpasosaTtens
CO3AaloT HeXapaKkTepHble rapMOHUKK, Kak NpaBuno, CBA3aHHbIE TONMBbKO C G—VIMI'IyﬂbCHbIM npeoﬁpaaoBaTeneM;

- HECUMMETPKA NOIMHLIX CONPOTUBIIEHUA KOMMYTUPYIOLLEro oBopyAoBaHUA MeXay dasamn NPUBOAUT K
NOABNIEHWIO HEXaPAKTEPHBIX FAPMOHMWK, KOTOPbIE TaKXe 3aBUCAT OT COEANHEH WA OBMOTOK TpaHcdopmMaTopa,

- HECUMMETPUA YITIOB 3aKMIaHUs: M3MEHEHNS MOMEHTOB 3aXKUraHUA BEHTUNEN MOMYT NPUBECTU K NOAB-
NEHWIO LUMPOKOTo CNEKTpa rapMoHKK. OTKIOHEHWUA YITOB 3aXKMIaHna MEeXAy BEHTUNAMW 3aBUCAT OT KOHKPET-
HOW KOHCTPYKUMM LIENER 3axKMraHmsd,;

- paccTpoWku unsrpa: ecnun Ana cobniogeHns HOPM 3MUCCHI TpebyoTCA PUNBTPLI rAPMOHKUK, OLEHKA
rapMOHUYECKMX MOMEX AOMKHA TalkKe y4nThIBaTh atheKTbl PacCcTPONKK PUNETPOB:

- W3-3a M3MEHEHWUS YacTOTbl MUTAHKUS, KOTOPOE MOXET NPOMCXOAWUTE B YCTaHOBUBLUEMCH peXuMe,

- NepBOHAYansHOMO UCKaXXEHWA 3HAYEHWIA KOMMNOHEHTOB (UIMETPOB W3-3a NPOWM3BOACTBEHHLIX A0MY-
CKOB W MX M3MEHEHWA U3-3a KonebaHun TeMnepaTypbl OKpyXatoLer cpefbl;

- CTapeHunA KOMNOHeHTOB (bIAJ'II:.TpOB;

- NNaHoBbIX onepaLuin NepeKnioMeHna PUNBTPOB U KOHAEHCATOPHBLIX Bartapen ¢ USMEHEHWEM Ha-
rPy3Km.

6.4 MTapMoHMYecKoe NornHoe CONPOTUBMEHUEe CUCTEMbI

Hanuuve mHhopMaLmur 0 rapMOHUYECKOM NOMHOM COMPOTUBIIEHWM CUCTEMbI ABNAETCH 06A3aTeNbHLIM
YCNOBMEM Kak ANA CETEBOM OpraHu3ayum Npu oLUeHKE HOPM 3MUCCKUM, Tak M ANS NONb3oBaTeNs Npy oUeHke
YPOBHEN IMUCCKMU paccMaTpUBaeMOn YCTaHOBKW. YTO KacaeTca Nnopsaaka MCNonb3oBaHWA rapMOHUYECKOro
MOMHOMO CONPOTUBIEHNA, TO MOXHO BbIAENUTL TPY PA3NUYHLIX TUMA ero UCNonb30BaHKS.

6.4.1 MonHoe conpoTHBNEeHUe ANA NPeocbpasoBaHNA HOPM 3IMHUCCHU HANPAXEHHA B HOPMbI 3MUC-
CHH TOKa

Ans npeobpa3oBaHna HOPM SMMCCHMMA HaNPSKEHUA B HOPMbl 3MUCCUKM TOKa CYLLEECTBYET fiBa crnocoba
OLEHKW NOMHOIo rapMOHUHECKOTO CONPOTHMBIIEHNA CUCTEMBI B 3aBUCMMOCTK OT pasMepa YCTaHOBKK, CO3aalo-
LUEH MOMEXW, U XapaKTepPUCTUK CUCTEMDI:

- B obLemM crnydae sanBneHHoe vnn obliee rapMOHUYECKOe NOMHOE COMPOTMBIIEHWE CUCTEMBI, OXBa-
ThIBAIOLWEE PASNUYHBLIE TUMBI CUCTEM, Pa3HEBIE YPOBHW HANPSKEHUA U T. [., MOXKET WCMOMNbL30OBATHCH CeTe-
BOW opraHusaumen ana onpenenedms obLwmx Habopos NPeAEnbHbIX 3HAYEHWIA AMUCCUM Ha OCHOBE TUMWYHBIX
XapaKTepucTUK cucTemsl. Mpu HeobxogMMOCTM MOTYT BbITh BBEAEHBI NONpaBoYHLIE KOAMMULMEHTHI, YTODLI
KOMMEHCHPOBaTE UHbIE XapaKkTepuUCTUKK CUCTEMBI, HE OTHOCALLMECA K OBLLMM XapaKTepucTUKaM (Hanpumep,
KOSPMULMEHT YCUIEHWA, OCHOBAHHBIM Ha TUNWMYHLIX YCIIOBMAX Pe3oHaHca ANA Takux ceTel). SToT cnocob
OLeHKK, KaKk NpaBuno, ABNAETCA NydwnM Npu 6onee HUIKMX HaMPFXKEHMAX B cUCcTEMe, e AemMndurpoBaHme
PE30HaHCHBIX YCNOBUA MMeeT TeHAeHUMIO BT Bornee aMeKTUBHLIM, YeM MPU BLICOKOM M O0COBEHHO npu
CBEPXBbICOKOM HaNPAXeHWH,

- AnA GonblUWX YCTAHOBOK MO CPaBHEHWIO C pa3Mepamu CUCTEMbI, OCOBEHHO MpY BEICOKOM W CBEPXBbI-
COKOM HanpshkeHWUsX, MOXET TakKe WCMonb3oBaThed HaWmydlasa oUgHKa MakCUMarnsHOro rapMoHUYecKoro
MOSTHOMO COMPOTUMBNEHUS CMUCTEMBI MO HAaWXyALLUM YCNOBMAM 3KCNIyaTaumMu B TOUKE OLEHKM. 3TOT cnocob
OLEHKN MOXET TaKxXe BKMoqaTk B ceba OLeHKY BO3AENCTBMA HA yAaNeHHbIe TOUKN B CETU.

B niobom cryyae UCKIKOYUTENBHO HU3KME 3HAYEHWS rapMOHUYECKOTO NOMHOMO CONPOTUBNEHWA CNEAYeT
WrHOPWPOBATEL, NOCKOMNBKY OHWM YacTO OTHOCATCA K NOCNEeAoBaTENLHOMY PEe30HAaHCY, A8 KOTOPOro rapMoHK-
YecKoe HanpsKeHWe MOXET MpeBbillaTh NNaHupyemMble YPOBHM B APYTMX YacTAx cucTeMbl. B aTom crnydae
3HaYeHWe MOMHOro COMPOTUBMEHWA CNEAyeT He NPWHMMaTb BO BHUMaHWE W 3aMEHWMTL ero 3HaqdeHWem no
yMOnuaHuto (Hanpumep, 3HadeHnem Z, - h, rie Z, — norHoe conpoTUBNEeHNE CUCTEMbI Ha OCHOBHOM YacToTe,
h — nopapoK rapMoHUK).

6.4.2 MonHoe conpoTUBeHUe Ans npejeapuTesibHON OLEHKU YPOBHEH 3MUCCUM Nepen NogKIto-
yeHueMm

[Ana obecneyeHna BO3MOXHOCTH OLIEHKM YPOBHEM SMUCCHM TaPMOHKMK L0 NMOAKIIOYEHWS, B YACTHOCTK
AN GOMbLUKX YCTAHOBOK, COSNAMWMX NOMEXK, TAPMOHWUYECKWME NOMHEIE COMPOTMBIIEHWSA CUCTEMbBI B TOYKE
OUEHKW MOTYT BbITb MonyyeHkE! NyTeM MOAENUPOBaHWA ANS PaaIMYHLIX YCNOBWA paboTkl CUCTEMEI (BKMNOYASA
Byayliune ycnoBua). B HEKOTOPBIX CryYaax ykasaHHOE MONHOE COMPOTMBNEHWME MOXET OCHOBbIBATHCA Ha
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3HaYEHWW NOMHOTO COMNPOTMBNEHUS KOPOTKOTO 3aMblKaHWE, B APYrX cryyasx (HanpumMep, B crydae GonbLuix
YCTAHOBOK) AOMKHO BbITh yKasaHo MecTONonoXeHWe UCTOYHWKA rapMOHWMYECKOro NOMHOMS CoMpoTUBNEHKUS
WnW faHHble ANA ero pacyeta. B YacTHOCTK, ANA GoNbLIWX YCTAHOBOK (C Hebonblwum oTHOWeHWeM S /S)
BEXKHO NPaBWNBHO OLEHWTb BO3MOXHOCTE pe3oHaHca, Ytobbl AnA nsbexaHusa npobnem Wiy noBpeXaeHuiA
MO BbITb CMPOEKTUPOBaHEI (UNBTPLIKOHAEHCATOPLI (HE TONBKO B OTHOLLUEHWWM PE3CHAHCA CUCTEMBI, HO U
pesoHaHca Mexay paccMaTpueaeMeiMiA DUNETPaMK UMK KOHBEHCATOPaMK M CUCTEMOR NUTaHus). Ana onpe-
AENeHWs BOSMOXHOM peaoHaHca HeoBX0AMMO yYuThIBaTb AManasoH UBMEHEeHWA rapMOHWYECKOro NonHoro
CONPOTUBNEHMWS, & HE TOMBKO MakcUMankeHble 3Ha4YeHWA NOMHOMe CONPOTUBINEHKA. AManasoH USMeHeHKWA da-
30BOrO yrna rapMOHWYECKOro MOMHOM COMNPOTUMBNEHWS XapakTepWayeT Pe3ancTUBHYIO YacTb NOMHOro conpo-
TWMBMNEHWA W ONpeaenseT AeMNUpoBaHMeE B Clydae peaocHaHca.

6.4.3 NonHoe conpoTUBeHWe ANA oUeHKU PpaKTUYECKUX YPOBHEH IMUCCUM

ANa oUeHKN hakTUHECKUX YPOBHER SMUCCHI OT aHHOW YCTaHOBKM, CO3AAI0LWEN NOMEXM, PaKTHUYECKoe
MOSIHOE rapMOHUHECKOE COMPOTMBNEHWE CUCTEMBI MOXET BbITh M3MEPEHO WM PaccHUTaHo ANSA UCMOMb30Ba-
HWSA B COMETAHWK C APYTUMK M3MEPEHHBIMM NapaMeTpaMm 4N OLeHKU PakTUHECKUX YPOBHEN SMUCCHN.

6.4.4 O6w e pekoMeHAAL UM NO OLEHKe TAPMOHUYECKOrO NOMHOrO CONPOTUBNEHUA CUCTEMBI

BONbLUMHCTBO YCTEHOBOK, CO3AAIOWMX NOMEXM, BEAyT cebd Kak MCTOMHUKM rapMOHUYECKMX TOKOB. 3Ha-
HWE rapPMOHWMYECKOro NOMHOMO COMNPOTMBNEHWA CUCTEMBI, «BUEMMOrO» U3 TOUKM OLIEHKM, HEOBXOAMMO ANs Npoe-
rHOSMPOBEHWS MaPMOHMYECKMX HANPAKEHWHA, KOTOPbIE NOABATCH B STOM TOYKE MPW NOAKNIOHYEHWM YCTaHOBKM.
MpvBefeHHbIE HUXKEe TPpeboBaHWA OTHOCATCA K CNyYaaM, yKasaHHeIM B 6.4.2 1 6.4.3, rae rapMoHuYecKoe nori-
HOe COMPOTUBIIEHWE CUCTEMBI HECOXOAMMO [ANA CLEHKW YPOBHEN 3MUCCHMKM OT BONbLUOK YCTAaHOBKW, CO3aalo-
e NoMeXM.

OLeHKa rapMOHKYECKOro MOMHOM CONPOTUBNEHWA MOXET BbiTb 04eHb cnoxHoW 3agadvei. CyliecTBy-
€T HEeCKOMbKO MEeTOACB M3MepeHWss U pacdeTa, cM. [15], [16], [17] v [18], HO HX OBWH U3 HUX He ABnHAeTCcH
MONHOCTBIO YA 0BMNETBOPUTENBHEIM. KpoMe TOro, rapMOHWYEcKoe MOSIHOE COMPOTUBIIEHWE CUCTEMBI MOXKET
3HaUMTENBHO MBMEHATECH CO BPEMEHEM. [103TOMy NpY OXMOAHWK SHAYUTENBHBIX M3MEHEHWIA KOHUIY paLum
cucTembl B ByayLLemM No OTHOLLEHUIO K CYLLECTBYIOLWER KOHUIypaLumm A0mKeH BbITE B HAaNUYMK Apyroi Habop
AaHHbIX O rapMOHWYECKOM NOMHOM COMPOTUBNEH WM, YTOBbI NONbL30BATENb MOT OLIEHWTE CBOW YPOBHM 3MUCCIK
ans obeux cuTyalui U 4OCTUYE ONTUMANEHOM KOHCTPYKLUMKW CBOETo 060pyaoBaHuA.

Ana obecneqeHnss BOIMOXHOCTM OLEHKM YPOBHEN OMUCCHA A0 NOAKNIOMEeHWA HeobxoauMo onpeaenvTs
rapMoHWYeckoe MOMHOEe COMNPOTMBAEHWME CUCTEMBI, YTO, KaK NpaBuio, AOCTUMIAETCA NyTEM MOAENUPOBAHUS.
ng oUeHKW ypOBHENR 3MUCCUM CNeAyeT Npy onpeaeneH NOAHOM rapMOHUYECKOro CONPOTUBNEHUA cUCTe-
Mbl YYUTEIBATE PasnuyHbie HopMarbHble pabouve YCnoBWA, BKNIOMAaA Takke CUTyauuu ¢ HeHOpManbHbIMK
pabourMK YCNoBUAMKW CUCTEMEI C YHYETOM TOTO, YTO 3TW CUTYaLWKU MOTYT NPOAONKAaTLCA B TeYeHWe onpeae-
NEHHOR YacTn BPeMeEHKW, Hanpumep Boree 5 % BpeMeHU B rof B CPEAHEM, C yHETOM CTAaTUCTUKK. [JONXKHbI
BbITh TakKe BKNIOYMEHB! U3BECTHLIE UMK OXUAAEMBbIE U3MEHEHUA cucTeMbl B ByayLuem.

B yacTHOCTK, HeobxoaMMO yuUnTEIBaTE Pa3NUYHLIE PeakTUBHBIE KOMNEHCALUW UMW COCTOAHWA (OUNLTPOB
(HanpuMep, COCTOSAHUA LWYHTUPYIOWWX KOHAEHCaTopoB) (B NOCNEAHEM Cyyae 3TN COCTOAHUS AOMKHbBI COOT-
BETCTBOBATb Harpyske cUcTembl, 06bIMHO CBA3AHHOW C 3TUMW COCTOSHUAMM, HANPUMep crnerka HarpyxeHHas
cucTeMa MOXET NPUBECTU K 3HAYUTENBHOMY YCHUIEHWIO TAPMOHMKK).

Ma3meHeHns rapMOHWYECKOro NOJSIHOM CONPOTUBMNEHUA CUCTEMBI U3-38 AOMYCKOB Ha SNEKTpUYeckre na-
pamMeTpbl KOMNOHEHTOB CETU U HETOMHOCTH B MOLENMPOBAHWW AOMKHbI YHUTBIBATLCA NYyTEM OLUEHKW MOMNHoro
COMPOTUBINEHUA B 3KBUBANEHTHOM NONOCE YacTOT OTKIMOHEHUA ANA KaXA, 0 rapMOHUKI (A0NYCKN B OTHOLLEHWK
MHOYKTUBHBIX N €MKOCTHbIX NapaMeTPOB KOMMOHEHTOB YCTPONCTBa MOTyT BbiTb NpeobpasoBaHbl K 3HaYeHUAM
9KBMBANEHTHBIX OTKNOHEHWIM YacToThl). s BbICLUMX raPMOHUYECKUX NOPAAKOB 3TO TaKKe AOMKHO NO3BONUTL
YUYECTb BO3MOXHbLIA PE30HAHC MEXAY HEKOTOPBIMIW rAPMOHNYECKUMW YacToTaMmu.

Mpy HeOBXOAUMOCTH (HanpuMmep, AnA OoNbLUNX YyCTaHOBOK) AaHHbBIE O rapMOHWUYECKOM NOMHOM COMpo-
TUBMEHUK CUCTEMBI AOMKHBI ObITh NPEACTaBNEH! B BUAE MECTOMONOXEHUA N Tabnuupbl, B KOTOPOH yKasaHbl
MWUHUMASTBHBIE U MAKCUManbHbIE OXMUAAeMblE USMEHEHNA 3HAYEHWA K PA30BOro yrna NonHOro conpoTuBe-
HWA B MHTEPECYIOWEM AManal3oHe rapMOHWK UNK HeobXxoaMUMble NapaMeTpbl CETU ANA pacyeTa STUX AaHHbIX
MONHOIo COMNPOTUBNEHUA. PaccMmaTpuBaeMas yCTaHOBKa, CO3AatoWan NoMexm, Kak npasuno, HEROCTATOMHO
W3BECTHA Ha paHHen cTagumn oLeHKW nNepef nogkniodeHnem. CneposaTentHo, Kak Npaeuno, obecnevnBaeTcs
rapMoHKYecKoe NOMHOE CONPOTHBNEHUE cUCTEMBI Be3 ydeTa BNUAHWA MeLwaltower yCTaHOBKW, noanexalen
oueHke. [Nocne Toro kak nonb3oBatesb BLIMOMHWI CBOM NpefBapuUTENbHBIN MPOEKT, OH MOXET 06beMHUTL
rapMOHWYECKOE MOMTHOE CONPOTHBREHWEe CBOEH COBCTBEHHOM YCTAaHOBKU C NOMHbLIM CONPOTUBIEHWEM CUCTE-
Mbl 41151 OLIEHKW CBOUX YPOBHEW AMWCCUM C YUETOM BOSMOXHOIO PE30HAHCA, KOTOPbIM €ro yCcTaHoBKa MoXeT
€O30aTb C CUCTEMON NUTAHUA.
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B AoNONHEHWE K BhILLEYNOMAHY THIM COODPaXEHMAM Ha NOMHOE COMPOTMBIEHWE MOTYT TaKe OKa3sblBaTb
BNWAHWE cneayiowye hakTophbl:

- B cuctemax CH SKBMBaneHT KOPOTKOMO 3aMbIKaHWUA Ha NOACTaHLUUMM MMEET TeHAEHUMIO BbiTb LOMUHU-
PYIOLWERn MHAYKTUBHOCTLIO MPW pacyeTe pe3oHaHCHBLIX YacToT;

- 6e3 6roKOoB LUYHTUPYIOLWMX KOHAEHCATOPOB PE3CHAHCHI ONPEfEnATCH EMKOCTbIO Kabenei n BosayLu-
HbIX NMHKWA. ECNn 3HauMTenbHbIe ANWHBI kabener He UMeloT MecCTa, 3TV PE30HAaHCbl, Kak npaBuno, 6y,u,yT
BbilWwe 13-1 rapMOHUKW,

- WYHTUPYIOLLME KOHOEHCATOPHbIE BaTapen B CUCTEME CO3AaK0T PE30HAHCHI Ha YacToTax rapMoHWK 6o-
nee HW3Koro nopsiaka. Hepeako camblii BaXHbIA PE30HAHC MMEET MECTO Ha 5-H rapMOHUKE UINK HUXE;

- cucteMbl CH, KoTopble obecneumBaloT aneKkTpocHabxeHne NPUMEHWUTENBHO K COMETAHWUIO OLITOBbIX,
KOMMeEpPYECKUX M NMPOMBILLNEHHBIX HarpysokK, 0BbIMHO MMEIOT AeMNPUPYIoLLME XapaKTEePUCTHUKK, KoTopble npe-
A OTBpaLLaloT BEICOKOE yBenuueHue (bonee 2—3 pas) Ha pe3oHaHCHLIX YacToTax HU3KOro Nopanka,;

- HekoTopble cucTeMbl CH, KoTopble obecnevnBaloT aneKTpocHabXeHWe NperuMyLECTBEHHO NMPOMbILW-
NEeHHOM HarpyskW, MOTYT MMETH MEeHblUee AeMNUPOBaHME, a Pe30HAHCHl MOTYT Bbi3blBaTb Honee Bbicokue
YPOBHW yBENUYEHWA.

YCTaHOBKW Apyrx NOTpebUTENER TakkKe BIUSIOT HA rApMOHUYECKOE MOMHOE CONPOTUBIEHWE CUCTEMBI. OCo-
Boe BHMMaHWe cneayer yoenutb Mx KOHOeHCaToOpPHbLIM 6aTapEF|M, KOTOpPbIE MOIYT MU3BMEHATL UIN CO3AaBaTb Aonon-
HUTENMBHBIE PE3OHAHCHL. OTO OCODEHHO BaXKHO, KOITLa KOHAEHCATOPHbIE BaTapen NoAKioYeHbl BHYTPU YCTaHOBKM
nons3osarenei. CeTesan opraHu3aLys, Kak Npasuro, He pacnonaraeT MonHOM MHOpPMaLMen O CyLLECTBYIOLLMX
cpencTeax nonb3oBarenei, NOSTOMy OHa MOXET NPeAoCTaBUTL TOMNBKO NPUBNIBKEHHYIO MHDOPMaLIMIO.

7 ODWMiA 3aKOH CYMMUPOBaHNA

KoopamHauWs KOHAYKTHMBHLIX NOMEX TpebyeT NPUHATUA rMnoTes, OTHOCALLIMXCA K CYMMUPOBaHUIO NOMEX,
BbI3bIBAEMbIX PaaNUYHLIMK ycTaHOBKaMK. B criyvae rapMOHU4eckux nomex hakTuyecknin ypoBeHb rapMoHiu-
YeCKOro HanpsKeHWa (Mnv Toka) B NOBOK ToUKE cUCTEMBI NpeAcTaBnaeT cobon pesynsTaT BEKTOPHOro CyM-
MWPOBaHWA MHOMBUAYANBHBIX KOMMOHEHTOB OT KaXaoro otaoensHOro MCTOYHUKa.

OnbITHLIM MyTEM MOXET BbITb NPUHAT OBLLMIA 3aKOH CYMMMPOBAHWA ANA raPMOHWYECKOTo HanpsXeHus
W TOKa.

3aKoH ANA pesynsTURYIOLEro rapMOHUYECKOTD HAaNPAXeHWA nopsaaka h BbipaxeH opMynon

Up = #;Tgl @

raie U, — 3HaueHWe pesynsTUPYIOWEro rapMoHMYECcKoro HanpsxeHus (nopaaka h) ANA paccMarpyBaemon
COBOKYMHOCTM NCTOMHMKOB (BEPOATHOCTHOE 3HAYEHWE),
U,; — 3Ha4eHMa pasnmnuHbiX MHAMBMAYANBHBIX YPOBHEN dMUCCHM (NopaaKa h), KOTopble AOMXHbLI GbiTh
0bbegMHeEHS!;
ot — MoKasaTenb CTeneHW, 3aBUCALLMA B OCHOBHOM OT ABYyX paKTopoB:
- BbIBPaHHOID 3Ha4YEHKUA BEPOATHOCTM TOMD, YTO AEUCTBUTENBHOE 3HaYeHWe He NPEBLICUT Pac{eTHOrO;,
- CTeneHu cny4aiHbiX M3MEHEH WA OTAEMbHbIX FaPMOHUYECKUX HAaNPSKEHWIA NO aMNNuUTyae v dase.

MpuMmedyaHne — Takaa xe opMyna MOXET BbITH UCMONB3OBaHA NPU CYMMUPOBAHUN rapMOHWYECKOro TOKA.

Mpv aToM cnegyeT NPUHUMATL BO BHUMaHWe crnedyioLliee:
- KOOpAMHaUMS rapMOHWMYECKOW 3MUCCUM B OCHOBHOM OTHOCMTCA K 95%-HOM BEPOATHOCTM TOro, YTO
OeMCTBUTENbHOE 3HaYeHWe He NMPeBLICUT PacuYeTHOro;
- WCTOYHWMKM SMWCCUM, KOTOPbIE AOMKHEI BbITh 0BbefMHeHE!, OTHOCATCH:
- K OCHOBHbIM YCTaHOBKaM, NOAKTIOMEHHBIM K pacnpefenuTensHeliM cictemam CH/HH;
- MCTOYHMKaM noMex, nepefabBaemMbelx ¢ OQHOIo YpoOBHA HanpAaXeHUA CUCTEMbI Ha JJ,perPI;
- COBOKYMHORM 0BLLEe S3MUCCUM MHOTUX YCTAHOBOK HU3KOTO HanpsiKeHus,
- HEYETHbIE raPMOHWKN HU3KOTO NOPAAKa XapaKTepwayoTcs:
- aMmnnnuTygamMmu, KoTopble 3Ha4YMTENBHBI MOYTKU BE3Ae B CUCTEMaxX U OCTaloTCA B LIENOM cTabMnbHBIMN
B TEMEHWE ANUTENBHBIX NEPUON0B;
- (pa3oBbIMK yrnamm ¢ OTHOCKTENBHO Y3KUM ManasoHOM W3MEHEHWIA (0T PaHUYEHHBIM M3SMEHEHUAMM
B MCTOMHMKEX, 8 TaKKe WU3MEHEHWAMMW 13-3a PacnpOCTPaHEeHUs B CUCTEME, €CNU HE BO3HWUKAET HU3KoYa-
CTOTHLIN pe3oHaHc);
- TAPMOHWKM BbICOKOTO NMOPAAKAE B 3HAYMTENBHOM CTENEHW PasnM4atoTea no amnnuTyae U asosomy yrmy.
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Ha ocHOBaHWWM MHMOPMAaLMK, AOCTYNHOW HAa CEroAHAWHWA AeHb, MOXET ObITe NPUHAT NPUBELEHHDIN
HWXe Habop NokasaTenei B GTCYTCTBME AONOMHUTENBHOM KOHKPETHON MHGOpMaLkK (M. Tabnuuy 3).

Tabnunua 3 — lNokasaTenu CyMMUPOBAHUA ANA rApMOHUK (MHAWKATUBHLIE 3HAYEHUS)

Mopapok rapmoHUKK o
h<5 1

5=h=10 1.4
h=10 2

MpumeyaHune 1 — ECnun M3BECTHO, YTO FAPMOHUKMN, BEPOATHO, HAXOAATCA «B (hasey (T. . pasHOCTb (ha30BbIX
ymoe MeHee 90°), To nokasarenb CyMMUPOBaHWA o = 1 gorkeH BuiTb NPUMEHEH ANA Nopsaka S 1 BbilLe.

MpumMmevyaHune 2 — HaobopoT, HekoTOpLIE HEXapaKTepHbEe rapMOHUKK HU3KOTO Nopsagka (HanpuMep, 3-ro) spag
AW MOTYT NO pa3sHbIM NpUUMHaAM BLITh OTHECEHBI K CMH(A3HEIM; NOITOMY B yKasaHHbIX CNyJasx CneayeT NPUMEeHATLb No-
kasartenb 6onee 1 (Hanpumep, o = 1,2).

Mpumevyanune 3 — bonee BLICORME MOKA3aTeNnM CYMMUPOBAHUA MOTYT NPUMEHATLCA ANSA UETHBIX FAPMOHUEK,
BEPOATHOCTb coBnafeHusa a3 KoTopbix MeHbLe (AnA h < 10).

8 HopMbl 3aMUCCUU FAPMOHUK ANA YCTAHOBOK, CO34al0lWUX NOMEXM,
noAKnoYeHHbIX K cucteMmam CH

8.1 3tan 1. YnpoleHHan oueHKa 3IMUCCUH NoMeX

Ha atane 1 Mo¥eT BbiTb NPUHATO NOAKMIOMEHE HEBONbLIOW YCTAHOBKW WK YCTAHOBOK TOMBKO C Orpa-
HUYEHHEIM KONMYECTBOM WMCKaKaroLero obopynosarHuma, 6e3 noapobHOM OUEHKM XapakTepUcTUK SMUCCM UINK
peakUMm CUCTEMbBI MUTEHKA.

B HacTosAleM nojpasnene nNpuBefeHbl ABa BO3MOXHBLIX KpUTEPUd ONF OUeHKM 3Tana 1. Ecnv npeano-
NOXeHWs, oTHocAWMecA K 8.1.1 UNK 8.1.2, BbI3bIBAKOT COMHEHUA, TO HEOBXOAWMMO NPOBECTKU OLEHKY B COOT-
BETCTBUM C KPUTEPWAMK STana 2, NpUBELEHHLIMK B 8.2

8.1.1 CormacoraHHas MOWHOCTb KaK KpUTepui

Ecnu BLINONHEHO cnegylowee ycrnosue:

S,

<02 %, (3)
SSC

rne S,- — COrnacoBaHHagd MOLWHOCTL YCTaHOBKM NONb30BaTENA
Ssc — MOLLHOCTb KOPOTKOIO 3aMbIKaHWA B TOYKE OLEHKM,
To nobagq yCTaHOBKaA, co3jatolaq NnoMex, MoXeT BbITb NOAKNIOMEHA K CUCTEME NUTaHKMA 6e3 ganbHerLWero

M3yYeHUA.

MpuMmedarHune — 3HadeHne S, MOXKET BbITb PACCUMTAHO (MMM M3MEPEHO) AMA KOHKPETHOR TOUKM OLEHKM UNK
ModeT BbITb OUeHeHOo AnA TUMWYHOW CUCTEMbl CPEAHErc HanpsKeHUA C XapakTepUCTUKAMM, AHAMNOTMUYHEBIMU PACcCMaT pu-
BaeMbIM.

3HaueHWe 0,2 % OCHOBaHO Ha pAgde CNenyowmx LONYLWLEHWA:

- cUCTeEMa NOCTOAHHO paboTaeT ¢ yPOBHEM MCKaMKEHWH, KOTOPbIA B ACCTATOMHOM CTENEHW HWKE Nna-
HUPYEMOTO YPOBHS, NOSTOMY MOAKIIOMEHWE HOBOW YCTAHOBKW HE MPUBEAET K NPEBLILUEHMIO NNaHUPYeEMOoro
YPOBHS;

- OMMAaeTcH, YTO YCUNEHWE B pesyrsraTe pe3oHaHca He ByOeT nNpeBblWaTh AByX pas,

- OTCYTCTBYET PWUCK BMMAHWMA NOMEX Ha Opyrux noTpebuTenel/cucTemMHoe oBopynoBaHWe, BLI3BAHHLIX
NOAKNIOYEHWEM HOBOR YCTEHOBKM.

8.1.2 BzBelleHHaA MCKaXalolW,ad MOWHOCTb KaK KpUTEpUHA

3TOT nofxog BrModaeT B ceba BhlYMMCIEHWE ¢«B3BELLEHHON CKaKaoLWeN MOLWHOCTIY, Spyi BN Xapak-
TEPUCTUKA KONMMYECTBA MCKaXKarLWero obopynosaHKa Ha obbekTe NoNb3oBaTENd. DTOT NOAX04 MOXET ObiTh
PearnnsoBaH ¢ UCMonb3oBaHWEM BECOBLIX KOGMDULMEHTOB Wj npvBeaeHHbIX B Tabnvye 4 gna pacnpocTpa-
HEHHbLIX TUNCB OOOPYAOBAHWS, CO3NAKLWENS rapMOHUKM.
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Spwi = ZSDj W, 4
i

roe SDj— MOLLHOCTL Kaxaoro obpasla Wokaxawwero obopynosarus () Ha obbekTe (i).
Ecnu xapakTepucT ki obopyaoBaHUs, COSNaWEro rapMoHMKM, HEW3BECTHBI, MOXET ObiTb NMPUHAT Be-

COBOW KO3 ULMEHT W paBHbIA 2,5.

MpUHATHWE YCTaHOBKM NOMb30BATENA Ha aTane 1 MOXeT BbITb NPOBEfEHO MyTeM CpaBHEeHWUA B3BELLEHHOH
MCKaKaKLWEN MOLWHOCTW G MOLLHOCTBIO KOPOTKOrS 3aMblKaHWA B TOYKE OLEHKK. Jns NpuHATKA Ha aTane 1 po-
MYCKAETCH MCMNCNB30BaHWE CredyoWero KOHCepBaTMBHOMO KPUTEPUS:

Spwi. < 0,2 9. (5)
S ’

8C

Tabnuuya 4— Becosuie koappulyneHTsl W; Ana pasnuuHeix TUNos cbopygoBaHUA, CO3AaIOLENO APMOHUKK

TUNUYHOE NopKNioyaemoe o6opyacBaHne TUNUYHOE 3HAYEHHE Becosoii
npu HH, CH nnn BH TurudHas opma Toka THD Toka KO3hpULIMEHT W].
A n A
QpHOoasHBIA UCTOMHUK NUTAHKUA / \ / \ 80 % (BHICOKUHA
(BBINPAMKTENL U CINAKMBAIOLWNA / YpPOBEHbL 3 25
KOHAeHCaTop) \V/ \/ rapMOHUKK)
A aa Bricokui ypoBeHb
MonynpoBoaHUKOBLIA NpecbpasosaTent , \ , \ 2, 3-#, 4-i 25
YNPOBOA pecbp ] { ] I rapMOHMK Npu ’
N N YacCTHBIX Harpy3kax
A A 1A A
B-MMMNyNeCHBIA Npecbpasosarers, ”“ U\ _}U
eMKOCTHOe criaxusaHue Ges 80 % 20
nocnefoBarenbHOW MHAYKTUBHOCTH Uﬂvr _\U Ur
_ NN FAl N
6-MMNyrbCcHLIA NpeobpazoBaTene, / v v v
€MKOCTHOE CIMayKMBaHWE J \ J 40 % 10
C NOCNe0BaTENLHOA UHAYKTUBHOCTLIO l \ ] ° :
>3 % Wnu NPUBOAOM NOCTOAHHOTO TOKA A vaY)
. ey — [
B-MMNYNbCHEIA NpectpasoBaTenb I \ I ] ;
¢ BOMbLWINM MHAYKTOPOM 28 % 0,8
ONA CrnaxuBaHUA Toka ] \_____J
M3meHseTcA
Peryndarop nepeMeHHOro HanpseHna B 33BUCUMOCTU OT 0,7
/ / / yrma saxkuraHua
vy L/ vy
..n'." ..f\'..
N - 7 W7 :
-UMNyrbCHBIA NpeobpasosaTens 15 % 0,5
P L Y,
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8.2 31an 2. HopMbl 3MUCCHUH MO OTHOWEHUIO K (haKTUYECKUM XapaKTepPUCTUKaM CUCTEMbI

MpYHMMAA BO BHUMAaHWE aKTHHECKYIO MOrMOWALLYK CNnocoBHOCTE CUCTEMBI U3-3a pasHOCTer a3
rapMOHWYECKMX TOKOB, @ TaKKe MOMHOro GONMPOTUBMEHWA CUCTEMbI U XapakTepUCTUK NOAKIIOYaeMON yCTaHoB-
KW, MOTYT BbITb A0OMyLLEHb! YPOBHW 3MWUCCUK BbilLE, YeM B COOTBETCTBUM C KpUTEPUAMMK STana 1.

Ha aTom 3Tane aonycTumblid 08K BKNaZ B 06LWKMA YPOBEHb NOMEX pacnpenenseTca Ana Kaxaon or-
[enbHOM YCTaHOBKM B COOTBETCTBUN G €€ [oMnel oT 06Lerd MOLWHOCTU CUCTEMBI MUTaHUs (S), k KOTOPOK 3Ta
YCTaHOBKA MO KNKDYeHa. 3TO rapaHTUPYET, YTO YPOBEHb NOMEX K3-38 SMUCCUU BCeX NoTpebutenei, Nogkmio-
YeHHBIX K cucTemMe, He ByOeT npeBbiwaTth NNaHMpyeMbli YPOBEHb.

[lBa cooTBETCTBYIOWMX NOAXOAA NPeAcTaBneHbl HKe. MepBbii (YNPOLWEHHbIN) NOAX0 OCHOBaH Ha f0-
MyCTUMOM FapMOHMYECKOM TOKE KaK (DyHKLUWMM TOKa OCHOBHOW YacToTbl. Bropoi ocHoBaH Ha obLIEM 3aKkoHe
CYMMUPOBaHWSA, NO3BONAOLLEM MCMONE30BaThL Bonee obLKMA METOA, ANF YCTAHOBMNEHWUA NpefenbHbIX 3Hadve-
HWIA 3MUCCKUM ANs Bonee KpynHbIX YCTAHOBOK, CO3A,AI0LLMX MOMEXN.

8.2.1 OTHOCUTeNnbHbIe FAPMOHUYECKWE TOKH KaK HOPMbl 3MUCCUM

donycTiman aons obLUEero UCKaXeHWs HanpsbKeHWs, Kak npasuno, He ByaeT npesbllleHa, ecnu Ang
«OTHOCUTEMBHBIX MAPMOHMYECKMX TOKOBY» YCTaHOBMNEHLI COOTBETCTBYIOWME HOpMEL. B Tabnuye 5 npviBeaeH
NPUMER YKa3aHHbIX HOPM.

ST HOPMEI OTHOCATCA K NOTPEOWTENAM C COMMacoBaHHOM MOWHOCTLID S;< 1 MB- A 1 OTHOLWEHWEM
S;/S¢, <1 %, NPW YCNOBUM YTO CYLLECTBYIOLIMIA YPOBEHD rAPMOHUK NO3BONAET NPUMEHATb YKa3aHHbIE HOPMbI
W Nonb3oBaTenb He MPUMEHSET KOHAEHCATOPL! WU PUNETPLI ANA KOpPekUWK KOS hULMEHTa MOLLHOCTU.

Tabnunua 5— HekoTopble HOPMB 3MUCCUM TAPMOHUYECKNX TOKOB HEHETHOTO NopAjAKa CTHOCUTENLHO pasmepa ycTa-
HOBKM nNoTpebutens (UMHAUKATUBHbLIE 3HAYEeHWA)

MopaaoK rapMOHUKN h 5 7 1 13 >13
Hopma 3MUCCHM rapMOHUYECKOMo ToKa 5 5 3 3 500
Eppp= Iyl % e

rae E,, — HopMa amMu1CCUM rapMOHWMYECKOro ToKa nopsaka h Ans nonssosartens i

l,; — rapMOHWYECKUI TOK NopsfKka h, BbI3BAHHLIA yCTaHOBKOM NONL30BATENS /, CO3AAI0LLEH NOMEXMH,

l; — cpefHekBagpaTHyHOE 3HaYeHMe TOKa, COOTBETCTBYIOLLEE COMAacOBaHHON MOLLHOCTH YCTaHOBKM
none3oBarend (OCHOBHAA jYacToTa).

8.2.2 O6wui noaxoA, OCHOBaHHbIA HA 3aKOHe CYMMHUPOBaHHUA

8.2.2.1 PacnpefeneHue obLWwen 3MUCCUU MeXxay NoNb3oBaTeNaMun

TWNWYHaA cucTeMa CpefHero HanpaXeHWa NpuBeaeHa Ha pucyHke 4. Lienb — ycTaHOoBUTb HOPMbI 3MUC-
ChKM ANA CcpegHero HanpaMeHud.

Bocxogsiwas cuctema
BH wrm CH Chus)

CH L

HH

Sy

PucyHok 4 — Mpumep cucTeMbl ANA pasaeneHns obLLux BKNafoB NpW CPeFHEM HaNPaXEeHUM

I'Ipemﬂ,e BCEero aona onpegeneHnsa 06u.|,ero BKNaza Bcex NCTOYHWMKOB rapMoOHUK, NPUCYTCTBYIOLWLMX B KOH-
KpeTHo cucTeme CH, HeoBxoaMmo npuMeHeHKe obLLEM 3akoHa cyMMMPoBaHWSA [hopMyna (2)]. Ang kaxgoro
nopsanka rapMoHMKKA akTudeckoe rapMoHM4eckoe HanpskeHue B cucTeMe CH SIBNAETCA pesynsTaToM Bek-
TOPHOMO CYyMMMPOBAHWA HAMNPSKEHNA rapMOHUWK, NOCTYNAOLWEro 13 BOCXOAALLEN CUCTEMBI (CNEAYET YYecTb,
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YTO BOCXOAALLEasA CMCTEMA MOXET NpeacTasNATL cobol BH unKn apyryto cuctemy CH, AN KOTOpOWK ycTaHoBNE-
Hbl MPOMEXYTOYHBIE NNAHMPYEMbIE YPOBHM), M HANPAKEH WA rapMOHKK, 0DPas0BaHHOrC B pesynsraTte BNUAHMWS
BCEX MCKaxaloLLMX YCTaHOBOK, NOAKIKOHEHHLIX K paccMaTprBaemMoii cicteme CH n HH. 3o obuee rapmMoHm-
Yeckoe HanpAXeHMe He AOMKHO NPeBbIWaTh NNaH1pyemoro ypoBHS cucTeMel CH, onpegensemoro Kak:

(¢4
Lopy = O\C/G/?‘Mww +(Thums “Lnus) (€)

Takum o6pasom, obLLMi BKTaA rapMOHWUYECKOTO HaNPSKEHWA, KOTOPLIM MOKET BbITb pacnpeeneH cpe-
AW BCEX ycTaHoBok CH 1 HH, nonyvatowmx nuTaHne ua paccmarprsaemoit cuctemsl CH, onpeaendetca Kak:

Gﬁer.v = %/L%MV - (ThUM “Lyys )0c ’ (7)

e Gpyysy — MaKCUManbHbiR rmobaneHeln Bknag ot obujero konudecTsa ycTaHoBok CH 1 HH, koTopele
MOryT nonyyark NUTaHWe oT WKHel CH, B HanpsxeHWe h-i rapMoHvkK B cucTeme CH (Bbi-
paxaeTcs B NPoLeHTax HanpsKeHWA OCHOBHOM YacToThbl);

Loy — NNaHupyeMell ypoBeHs h-M rapMoHmki B cucTeme CH;
hus — NNaHMpyeMbll ypoBeHb h-1 rapMOHWKM B BBILIECTOALLEN CMCTEME (N0 MPUHMHAM, YKa3aHHLIM
paHee, ANA NPOMEXYTOUHbIX YPOBHEW HanpsxeHwa mexay CH u BH—CBH moryT noTtpebo-
BaTHCH pPasHble NNaHWpyeMble YPOBHW, NO3TOMY B KavecTse obLero TepMmnHa A «BOCXO-
OALWER CUCTEMBI» UCMONB3YETCH «NNaHWUPYEMbIA Y POBEHBY);
Toum — KOBDUUMEHT Nepefaqm MCKaKatoLero rapMOHUYECKOTO HanpsxeHna nopaaka h M3 Boc-
XOAALLEA CUCTEMbI B paccMaTpusaemyio cuctemy CH. 3HaveHwve Ty, MOXET BbITb onpeae-
NeHo nyTeM MOAENMUPOBaHWUA UMK M3MepeHW. Ang nepsoHavanbHOW yNpPOLLEHHOR OLEHKN
KoadhpuUMeHTI Nepepayum T, ,, 13 BOCXOASALLEH CUCTEMb! B cucTeMy CH MoryT BbITb npu-
HATLI paBHLIMK 1. Ha npakTuke KOst dUUMEHTLI Nepefaqm MoryT BuITe MeHee 1 (Hanpumep, 2/3)
W3-33 BMMAHWA 3NEMEHTOB HUCXOAALEN CUCTEMBI UNK Boille 1 (0BbIMHO Mexay 1 1 3) u3-3a
pesoHaHca. 3a onpefeneHve COOTBETCTBYIOWMX 3HAYEHUA B 3aBMCUMOCTW OT XapaKkTepw-
CTUK CUCTEMbI HECET OTBETCTBEHHOCTL CeTeBas opraHW3aums,
o — nokasaTernb 3aKoHa CyMMUPOBaHKUS (cM. Tabnuuy 3 W pasaen 7).
[MprmMep, MNNIOCTPUPYIOLWMIA UCNONb3I0BAHWE BhILLENPUBEAEHHOW dOpPMyNbl, NPEACTaBMNEH B NPUIOXe-

Hin C.

Ecnu nnanuvpyemele ypoBHW cuctem CH paBHbI ypOBHAM AN BLILECTOALMX CUCTEM, TO, KaK NOKasaHo

B Tabnuue 2 ansa h = 15; 21 1 rapmoHuk 6Gonee BbICOKOro NOpsAKa, KpaTHeIX 3, NpuUMeHeHne dropmynel (7)

NMpMBOAMT K Hynesomy Bknagy Ana notpebutenen CH n HH {cM. npunoxernwe C). B atvx cnyyasx creayer

pacnpepennTb CNpaBeanNvBYIO 0N 3MUCCUW MEXAY Pa3nUYHbLIMK YPOBHAMMK HaNpAXeHUs CUCTEMBI.

8.2.2.2 HgueuayanbsHble HOPMbl 3MUCCHN
Ana kaxporo nonb3osarens 6yaeT paspelleHa TOMbKO YacTb OOLIEro NUMATA IMUCCUN Gy pyyu -

PasymHbIA noaxog 3aknicHaeTcs B TOM, YTobbl Npy onpeaeneHi ykasaHHOM YacTi o6LIero NMMUTa NpUHSTL

BO BHWMMaHWe COOTHOLUEHWE MEXAY COrNacoBaHHOM MOLHOCTLIO YCTAHOBKM S; M 0BLLER MOLLIHOCTLIO CUCTe-

Mbl CH S, Takoi KpuTepuii cBA3aH C TeM, YTO CornacoBaHHasi MOLLHOCTL YCTAHOBKM MOMNb30BaTeNia yacto

CBA3aHa C ero oNei B MHBECTULIMOHHbIX 3aTpaTax dHepProcUcTEMbI.

Takum o6pasom
Si
Eypi = hMV+Lv°‘S_ J (8)
4

roe E,;,; — HOpMa 3MMCCUM RPMOHUYECKOTO HaNPAXKEHWA Nopaaka h Ans yCTaHoBKu (/), HanpsamMyto NoA-
KnodeHHoW K CH, %;
Gppy+Ly — MakcuManbsHbIn oBWwuin Bknan cymmapHoro yncna yctaHosok CH 1 HH, kotopble MoryT no-
nyYaTb nUTaHwe 13 paccMaTpuBaeMon cucteMsl CH B HanpaxeHue h-h rapmMoHUKK B cucTe-
me CH, kak ykasaHo B doopmyne (7);
S; = P,/cosp; — cornacoBaHHasi MOLHOCTL YCTaHOBKW Monb3oBatens (i) WM HOMWHaNbHasd MOLLHOCTbL B
MB- A paccmaTpuBaeMoi UcKaxKaloLen ycTaHoBku (Nnbo Harpyska, nubo reHepauyms);
S; — obLwan nponyckHan cnocoBHOCTL paccMaTpyBaEMOi CUCTEMBI, BKNOHaA peseps ana Gyay-
LLIero pocTa Harpyskv (B NpyHUMNeE, S,— cymma pacnpeeneHil MOLLIHOCTEN BCEX YCTAHOBOK,
BKMOMaA yCTaHOBKW «HUXKe MO NOTOKY», KOTOPbIe NOAKNKKNEHBI UMK MOTYT BbITb noaKnioYeHb!
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K paccMaTpuBaeMoin cUCTEME, NPUHUMARA BO BHUMaHWE WX pasHoobpasue). S, MOXeT Takke
BKNIOYaTh B ceba BKNag oT pacceaHHOM reHepaumu, ofHako notpedyetca Gonee ageTanbHoe
paccMoTpeHwve, YTobkbl ONpeaeniTe hakTUUECKMA BKNaj paccesHHOM reHepaumn B S, 1 ee
3thhEKTUBHBIA BKMaS, B MOLLHOCTb KOPOTKOMD 3aMblKaHUS;

oL — MnoKasatesb 3akoHa CyMMUPOBaHUA (CM. Tabnuuy 3).

MpumedyaHne — B HekoTOpbIX criyuyasx paccesHHas reHepalus MOXET (haKTUYECKU SBMATLCA WCTOUHWUKOM
rapMOHWK N AOMXHA YUUTHIBATLCA COOTBETCTBYIOWUM 06pasom.

B HEKOTOpPbLIX PacnonoXeHusIX CyLLEeCTBYIOWNM YPOBEHb APMOHWK MOXET ObITh BbiLLE, YEM HOpManbHas
ponA, ycTaHoBNeHHas ANA MMEIOWMXCA B HANU4YUKM yCTaHOBOK. B 3ToM criyyae Hopma aMmuccuy ana nobblx
HOBbIX YCTAaHOBOK MOXET ObITb YMEHbLUEHA, UMK MOXET BbITb NEPEeCMOTPEHO pacrnpefeneHne nnaHnupyeMbIx
YPOBHEN MEXAY PasnMyHbIMU YPOBHAMW HANPAXEHUA, MK MOXET BbiTb yBenuueHa cnocobHOCTL nornotye-
HUA TOKa rApPMOHWK B CHCTEME.

Ana nonb3soBartenei, UMEIOLWMX HM3KYIO COrNacoBaHHY0 MOLLHOCTL, hopmMyna (8) MOXET NPUBECTU K
HeonpasgaHHO HU3KUM OrpaHUIEHUAM. ECnm HOpMa 3MUCCUM HaNPSKEHWS B HEKOTOPbIX rAPMOHUYECKUX NO-
pspkax ctaHosutca meHee 0,1 %, oHa gomkHa BbiTb ycTaHoBneHa pasHow 0,1 % (3a UCKITIOHEHWEM Chyva-
€B, KOraa CyLLEeCTBYeT pUCK TeNedOHHLIX NMOMEX UM €CNWN SMUCCUA COOTBETCTBYET YacTOTe AMCTAHLIMOHHOMO
ynpasneHua NyTem nepenayn CMrHanosB 3ByKOBOW YacTOThl B CETH, B ITWX CllyYasx MOryT ObiTb onpasaaHbl
Bonee cepbesHble orpaHUdYeHns).

MoxeT okasaTbCa NPeAnoYTUTENBHBIM YCTAHOBUTL HOPMbI TAPMOHMWMYECKUX TOKOB AN YCTAHOBKW, CO3-
AaroWwen NoMexu, paxe ecnm Uenbio HOPMUPOBAHWA ABNAETCH OrPpaHUYEHWUE rAPMOHUHECKMX HAaMNPSKEHWIA B
cucteme. Cetesas opraHusayma byaet obAazaHa NpeaocTaBUTh AaHHLIE, KacaloWwyecs YacTOTHO-3aBUCUMOTO
MONHOMo CONPOTUBMNEHWUS CUCTEMBI, YTOBEI MOKHO 6bINO BLIPA3UTL 3TW HOPMbI B BUAE rapMOHUYECKMX TOKOB

E,

Epi =3 ©)

zhi

rae E,; — COOTBETCTBYIOLIAA HOpMa SMUCCHM TapMOHKMYECKOTO TOKa NOMNb3oBaTeneM «i» NpU rapMoHuvqe-
CKOM nopsigke h;
Z,; — rapMOHUYECKoe MOMHOe COMPOTMBIEHWME CUCTEMBI B TOWKE OLIEHKM ANs NOMbL30BATEN: «i», oue-
HEHHOE C Y4eTOM haKTUHecKoM Lenn npeobpasoBaHnd HanpPsSeHWs B HOPMbl 3MUCCUM TOKa
(cm. 8.4.1).

8.2.2.3 ANvHHble praepbl CpefHero HanpsxXeHWs Z,;

TpeboBaHua, NpVBEAEHHbIE Bbille ANA YCTAHOBMNEHUA MHAMBUAYAIBHBIX HOPM SMUCCUM, HE YYMTHIBAOT
N3MEHEHWNA MOLLIHOCTW KOPOTKOIO 3aMbIKaHWS B PasnuyHbIX ToMKax ceTeil CH. Korga ycTaHOBKM NOL KIIOYEH I
K BUpTyalbHOW obLeR LWWMHe, MOLLHOCTE KOPOTKOMO 3aMblKaHWs CYLLECTBEHHO He W3MEHAETCH, W NpeacTas-
MNeHHble METOAbI pasfeneHns NpefenbHbiX 3HaYeHUA SMUCCUM SBNAIOTCH afeksaTHbIMKU. 3TO NPUMEHUMO K
pacnpefenuTelibHbIM CUCTEMaM ¢ kabensam ANMHON MeHee 10 KM M BO3AYLIHEIM NTIMHUAMW ONIMHON MeHee
5 kM. 3TV yCnoBKWA TUNUYHLI ANA CETER, NUTAIOWMX AOBOMBHO BonbLliMe Harpy3ki (KOHKPETHBIE NPOMbILLMEH-
Hble Harpyskn U T. 4.).

MpumMmeyaHne — Ecnu mexay WWHOW U dUAEPOM UMEETCA NOCNEefoBaTENbHbBIA PeaKkTop € Lernbl yMeHb-
LIEHWA MOLYHOCTW KOPOTKOTO 3aMbIKaHWA, TO NOJA CNOBOM «LUMHA» CrnefyeT NOHUMMaTb TOUKY peakTopa, obpalleHHyo
K chuaepy.

Ana pacnpefenurenbHblX CUCTEM C ANWHHBIMK KabenaMu W BOSAYLIHBIMW NUHWAMMW, T4E YCTaHOBKK
nonesoBaTenei pacnpefenedsl No AnNvHe MUAEPOB, BLILLEYNOMAHYTHIA MOAX0L MOXET NPUBECTH K YCTAHOB-
NEHWIO M3NWULLHE CTPOMMX HOPM TapMOHWMECKOTo TOKE, YTO MPUBEAET K «HaKa3aHWo» NoMb3oBATENEH, noa-
KIMKOMEHHBIX Ha HEKOTOPOM PaCCTOAHWMKM BHM3 MO NMHWUK, T4 MOLWHOCTE KOPOTKOMO 3amblkaHWs MOXET ObiTb
3HaYMTENBHO HIKE, YeM Ha NepefaLemM KoHue duaepa. Moaxog K pasgeneHuio 4onyctumMoi obLer sMmuc-
cn Gy MEXAY OTASNBHBIMI YCTAHOBKAMM CPEHETO HanpaXeHWa ¢ LUenblo KoMMneHcaLmm 3Toro adekta
NPWBENEH B NPUNOKEHWK B.

MeToz, npennoXeHHEIA U NPOUNMKOCTPUPOBAHHLINA B NPUNOXeHUU B, nogxoanT ANA KOHKPETHLIX cnyYa-
€B, @ TakKe ANd pas3paboTkun obLMX NpaBun, OTHOCALLMXCA K aMmuccun. CnefosaTtensHo, 3TOT METOL MOXET
MCMNOMNB30BATLECA CETEBOW OpraHMsaUWel ANg yCTaHOBNEHWA CBOWX COOCTBEHHEIX HOPM 3MWCCUM rapMOHUYe-
CKOro TOKa, afanTUpoBaHHbIX K 0COBEHHOCTAM OMOPHOW CUCTEMBI pacnpefeneHsd. MeTod oCHOBaH Ha Mate-
MaTUYeCKOM MOJIENK, B KOTOPOM NpeanonaraeTcsd, YTo Kaxasbii douaep MMeeT CBOM YCTaHOBKM CpefHero
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HanpsKeHWd, pacnpefenerHble PaBHOMEPHO M HENPEPLIBHO BAOMNb Hero. MpeanonaraeTcd, YTo Kaxabli du-
Aep WMEEeT NOCTOAHHOE MONMHOE COMPOTMBIEHWE HA €4UHWMLY ONMWHBI, HO OTAENbHblE huaepsl MOTYT OTMK-
yaTeca Apyr OT Apyra. B Takoh cucteme camoe BBICOKOE 3HaYeHWe rapMOHWMYECKOTro HanpsKeHWUs NosBUTCH
Ha KoHLE duaepa, MMELWEro HamxyaLlee perynvposaHve HanpsaxeHna. MeTog HanpasneH Ha OLUeHKy aToro
HaNPSKeHWA U orpaHnHeHne ero 40 NnaHMpyeMoro YPoBHS.

B cnyyae, koraa B OTKNUWKe cucTemMbl NpeobnafaeT pe3oHaHC, BbI3BaHHLIN Kabenamm Uinu LWYHTUPY oL M-
MK KOHAEHcaTopaMu, METOL, NPEACTaBNEHHbIA B NPUNOXEHWMK B, HE NoaXoauT AN YacToThl FAPMOHUKA, Ha
KOTOPOM BOSHWMKAET pe3oHaHC.

8.3 3tan 3. NMpuHAaTHe Gonee BLICOKUX YPOBHEH 3MUCCHI NpKU onpeaeneHHbIX YCNOBHAX

MpW HekoTopkIX 0OCTOATENECTBAX CETEBAA OPraHN3aLua MOXET NOLKMIOYMTL YCTAHOBKY, BbI3bIBAIOLLY IO
MOMEXM, YPOBHM KOTOPLIX MpeBhillaloT 6a3oBbie HOPMEI, Pa3pelleHHbIe No pedynsraram aTana 2. 3To oco-
BeHHO KacaeTcs crydad, Kopa HoOpPMbI aTana 2 ABNATCH 06LWWUMU OrpaHUHEHUAMM, NOMYYEHHBIMKW C UCTIOfMb-
30BaHWEM TUMWYHBIX, HO KOHCEPBATMBHBIX XapakTepUCTUK cUCTeMbl. [prBeaeHHbIe HWxe hakTopbl MOryT
obecneunTb B CUCTEME ONpefeneHHbIA 3anac, NO3BONAIWMIA AONYCTUTL Bonee BbICOKME HOPMbI SMUCCUM,
Hanpumep:

- HEeKOTOPble YCTaHOBKWM He CO3AaI0T 3HAYUTENbHBIX rAPMOHMK, MOTOMY YTO B MX COCTaBE HET UCKaXalo-
wero obopyaoBaHua ¢ cyLLEeCTBEHHLIM aHepronoTpebneHmem. Kak cneacteue, HekoTopas YacTb MMEKLLECA
eMKOCTW CUCTEMbI MOXET He MCMONb3oBaThCs B TEUYEHWE ONpefeneHHoro NEpUoAa BPEMEHM;

- OBDLLMIA 3aKOH CYMMUPOBAHMA B HEKOTOPbIX CNyyYasx MOXeT OblTb CMMLLKOM KOHCEPBaTUMBHBLIM. HEKO-
TOpble UCKaXalolwue yCTaHOBKM MOTYT CO3AaBaTb rAPMOHWUKMA C NPOTUBOMONOXHOK hason unu casur asbl
BHYTPW CUCTEMbI MOXKET NMPUBECTU K YACTUHHOW KOMMEHCALMU rapMOHWK;

- BO3MOXHO, YTO HEKOTOpbIE YCTaHOBKM, CO3AatoLLMe NOMEXH, HUKoraa He BynyT paboTarb OAHOBPEMEH-
HO M3-3a OrPaHUHEHUIA CUCTEMBI UMK HArpy3Ku;

- €CNW HOpMbI 3Tana 2 Bbinn YCTaHOBNEHbI C UCNOMb30BaHWEM OBLLEro rapMOHUYECKOTO MOMHOTO CO-
MPOTUBIEHWA MUIMK C YUETOM KoadduUmeHTa yCUNeHns 1U3-3a pe3oHaHca, dakTudeckoe NoNHoe ConpoTHBIe-
HWe MoxeT BelTb MeHee, YeM Npepnonaranock;

- B HEKOTOpbIX clydasx 6onee BLICOKME NMaHUpYeMble YPOBHW MOTyT BbiTb onpepeneHsl nocne nepe-
pacnpeaensHusa nnaHupyemMbix ypoBHen Mexay cuctemamu CH 1 BH ans yyeta nokanbsHbIX ABNEHWA, TakmMx
Kak ocoBbl aPdEKT 3aTyXaHWs Ui OTCYTCTBME MCKRKAIOLWMX YCTAHOBOK NMPW ONpefereHHOM YpoBHe Hanpsi-
KEHWS UMW BNUAHWIA PE30HAHCOB;

- B HEKOTOPLIX CryYasX ycTaHoBKa, Cosfawlad NoMeXW, MOXET COOTBETCTBOBaTbL CBOMM HOPMam
3MMCCKM B 0BbIYHBIX KOHUIYpaLMEAX CUCTEMEI, B TO Xe BPEMA NPeBbilLas HOPMbl 3MUCCKUW STana 2 TOMbKO
n3pefKka npn yxyaweHHbIX KoHQUrypaumsax (HanpumMep, Koraa cocefHAaa reHepupyrolan yeTaHoBKka He pa-
BoTaer).

Bo BCcex cnyqasix, Korga 8To yMECTHO, CETEBAd OpraHu3aLs MOXET NPUHATL peLleHue 06 yCTaHoBMeHnH
Bonee BLICOKMX HOPM 3MUCCKUK Ha aTane 3. Beerpa cneayer NpoBOAWTE TLLATENBHOE U3yYEHWEe COBANHEHWA,
NpUHUMas BO BHUMaHWe paHee CyLLeCcTBOBABLUME BO3MYLLEHWS M OXMAEEMbIA BKNaA OT paccmaTpuBaeMoin
YCTAHOBKM NPUW paanuyHbIX BO3MOXKHBIX YCIIOBMAX JKCMMyaTayun. BoaMoKHOCTE NPUHATUA Bonee BLICOKMX,
YeM 0BbIYHO, HOPM SMUCCUW NG NONbL30BATENEN MOXET MMETE MECTO TOMBKO Ha YCNOBHOW OCHOBE, € yCTa-
HOBMEHWEM OrpaHWYEHUA CETEBOIM npraHnsaUvel, HanprMep:

- YCTaHOBNEHWE BPpeMeHHBIX orpaHuyeHui atana 3:

- [0 TeX Nop, Noka B cUcTEME OCTaTCH CBODOAHEIE 3anacHble MOLWHOCTH ANA paspelleHns bonb-
LIEN BMUCCHM;

- 0O Tex nop, noka GonbWWHCTBO APYIMX NONb3oBaTENel HE B MOMHON Mepe MCNoNb3yoT CBOW HOPMBb
3MWCCUK, COOTBETCTBYIOLWME 3Tany 2;

- Ha Bpems, HeobxoguMoe ANsi HOBOW yCTaHOBKW, YTOOLI peanv3oBaTs AONONHUTENBHLIE KOPPEKT K-
pyroLwpe Mepbl, Koraa 3To HeobxoauMo;

- CHWXEHWe MHTEHCUBHOCTWM UMK OTCYTCTBKME paboThl YCTAHOBOK, COSAAIOLLMX NMOMEXM, ANA HEKOTOPLIX
CMUCTEM NUTAHUA UN KOHUIypaLmiA Nons3oBaTens.

8.4 CeoaHan cxema npoueaypbl OLEHKH

Ha puvicyHke 5 npeacTasneH 0630p NpoLUeaypbl OLEHKM, MPEACTABNEHHOM B HACTOALLEM CTaHaapTe.
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CETEBAA OPTAHU3AUNA MNOJIb30OBATENb

Onpepnenenmre NnaHupyemoro yposHa Ly, e
U Lypp/ Y XaPaAKTEPUCTVKA CUCTEMbI

CornacoaHHasi MOLWHOCTL S;

Aran 1
y
Ha / 9
MpuHaTve \ (S; v Sp, 1485 <02 %
Her
Stan 2
Ouerka NpremMnemornn
. obwero exnaga
| B paccMaTpUBaeMyto cUcTeMy
Gy
Y Y
OnpeneneHne HOPM MMCCUM QueHKa ypoRHA aMUCCUM
ANA YCTaHOBKA /, . > YCTAHOBKM i, Uy, virm [,
Eyypy W Eyp; KaK YCTAHORMEHO
QObecneveHne
COOTBETCTBYIOLLIEN
XapaKTEPUCTUKA CUCTEMBI Y
NS OUEHKN YPOBHEA aMUCCUU fa
H Upi W ;< B >
Het
y
MpwvHaTHe
MpuHsTHE -t AOMNOINHUTENBHBIX Mep
N0 CHUHXEHNKD ypOBHﬂ 3amuccnn
f !
4( Upi W p; < B >
Hert
Jrtan 3
MpoeepeHne NOOpPOBHLIX L
CUCTEMHBIX UCCTICAOBAHVIA Mogaqa 3a5BKN HA OLIGHKY
-
OnA onpeaeneHns HOpM arana 3
1 ycnosuiA atana 3

r v

OLEeHKa YPOBHA 3MUCCN
1 MPUHATAE AONONHUTESNTbHBIX Mep
LNs COKpaLLEHVsi 3MUCCMM 10 Mepe
HeoBXxoOuMoCTH

.,
YGnoBHoOE NpUHSTUE - ,D,a< Upi i Ip; < Ep; ETH

PucyHok 5 — Cxema npouefypbl OLEHKW NpU CPefHEM HanpsKeHUK
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9 HopMbl aMuccum Ans ycTaHOBOK, CO34aloWnX NoMexu, NoAKNoYeHHbIX
K cuctemam BH—CBH

9.1 3tan 1. YnpoueHHasa oleHKa 3IMUCCUM MOMEX

Mpu BH 1 CBH gonyckaeTcs UCNonb3oBaTbh KpUTEPUM ANA NOAKMNIOMEHUA Ha aTane 1, NpvBeAeHHbIe
88111812

9.2 3tan 2. HopMbl IMHCCHM MO OTHOW €HUIO K (haKTHYECKUM XapaKTepUCTHKAM CUCTEMbI

9.2.1 OuyeHka o6uwei AOCTYNHON MOIWHOCTU NOACTAHLUMK

OueHka S, B cetax BH v CBH siBnseTcs HamHoro 6onee cnoxHoi, Yem B crnyyae CH. B kayecTee nepso-
ro nogxofa npu paccMOTPEHUW Cryyas MPOMbILLNEHHOro NoTpebuTens, NOAKMIOMEHHOTO K KOHKPETHOW nop-
ctaHyum BH vnn CBH, 0CHOBHOM WHGOpMaUMERN ABMAKOTCA NPOTrHO3bl MOTOKOB SNEKTPOSHEPIUN C YUETOM
3BOMIOUMK CUCTEMBI B ByayLuem.

Sout Spin
Sin Qostunt
VANVYYVY
1
NY VYV
Si — “out
sout Sout

PucyHok 6 — Onpegenenue S; Ansi npocToi cuctemul BH nnn CBH

YNpOLLIEHHAA OLEHKa UMEET BUA;
St =X Spin +Zsout +ZQDshunt’ (10)

roe S; — NpubnMxXeHHoe 3HadeHKe obLUel MoLLHOCTH, MB- A, BCEX YCTaHOBOK, ANS1 KOTOPbLIX HOPMbI AMUCCHK
LONXHbI ObITh pacnpefeneHsl B fanbHeAweM,
— MOLLHOCTL SMNekTpudeckoro Toka, MB- A, BblTekalowero U3 paccmarpusaemon wnHel BH—CBH
(BKMIOYaRA yenoBmua ByAyLLEro pocTa Harpysku);
Spin — MOLWHOCTb, MB- A, Nto6bix BEICOKOBONETHLIX CTAHUWA NOCTOAHHOMO TOKA UK HENMTMHEAHBIX reHepw-
PYOWKMX YCTaHOBOK;,
Qpopunt — BUHAMMYECKAA XapakTepucTika, Meap, nwboro peakTopa ¢ TUPUCTOPHEIM ynpasneHuem Miodbbix
CTaTUYECKMX MNEPEMEHHBIX KOMMEHCATOPOB, NOLKTHOYEHHbBIX K paccMaTpyBaemMon LnHe.
Mpeanonaraertcs, YTo AaHHoe NpUbNKeHve 0NA S, 0CTaeTCa KOHCEPBATUBHLIM.

S

out

MpumeuaHue — HacTodlee nepeoe NpUBNUKEHWE MOXET BbITh HE KOHCEPBATUBHBLIM, ECTU WYHTUPYOLLUE
KOHAEHCATOPLI PAcNONOKEHbl B COCEAHNX LIMHAX.

9.2.2 MeTopa, pazaeneHna NnaHupyeMblX YpoBHER MeXay WHWHAMKU Ha BbICOKOM H CBEPXBbICOKOM
HanpsaxeHuu

Mpexae YeM pacnpefenuTe HOPMbl 3MUCCUI ANF YCTAHOBOK, CO3AaloLMX NOMexXH, B AaHHOW CUCTe-
me BH—CBH, Heobxoaumo BHaqane pasgenntb oblue nnaHupyemMsle ypoBHU npn BH—CBH (L, gy cpp:
cM. Tabnuuy 2) Mexay pasnuyYHbIMIA NOACTAHUMAMK UK LUMHAMW B AaHHOW cUCTEME.
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PucyHok 7 — PacnpefeneHne nnaHupyeMeIX YPOBHER No NoAcTaHyusam B cucteme BH—CBH

Ha pucyHke 7 npeactaBneHa cuHTeanpoBaHHan cuctema BH—CBH. MNepsbiM TpeboBaHwem AaBnaeTca
onpepenexve obLwx BkNanos (G,gq, Gpga, --- Gpgp,) BCEX YCTAHOBOK, CO3AAIOLLIMX NMOMEXM, MOAKMHOMEHHBIX K
pasnuyHbIM NOACTAHLMAM UNK WKHam B1, B2, ... Bn.

OCHOBHBLIM TpeGOBaHMEM ABNAETCH TO, YTO eCnK BCe YCTaHOBKK, co3falome nomMexu, MHXeKTHURYIoT rap-
MOHWKM B CUCTEMY, YPOBHM KOTOPbIX PaBHbl MX HOpPMam 3MMCCHM, TO OOLLMA YPOBEHb NOMeX B NioBoM ToUKe
CUCTEMBI HE IONXEH MpeBbILAThL NMaHUPYEMOro YpoBHS. YkasaHHoe obLLee yernoBre YOOBNETBOPAETCH, ECIN:

o D EGu || X Efmi [*| X Ehi | <Lonv_env (am
iBB1 inB2 iBBn

roe .Z_Eghf < GﬁBj n
iBBf
Lyiy—gHy — NNaHUpyemblid ypoBeHsb;

Eypi — YPOBEHb OMUCCUM ANA KAXKAOM YCTAHOBKM, NOAKMIOYEHHOM K NOACTaHLMM UIK LUMHE j;

Gth — MaKkcuManbHbli OGLLKMA BKIA B HANPAXEHWe h-A rapMOHMKN BCEX UCKaKaloLMX YCTAaHOBOK,
KOTOpbIe Nony4YatoT NUMTaHWe OT AaHHOM NoncTaHUMK UMK LWKMHEl Bf B paccmaTpyuBaeMoil cu-
cteme BH—CBH.

OnpegenaoT m-1o WKHY UMK NOACTaHUMIO B paccMaTpuBaeMor cucTemMe. MpocToM Noaxoq K yeTaHoB-
neHuio obulero Bknaga G,g,, 3aKNOUaeTca B pPacnpefeneHnn nnaHupyemelx YpoBHeR Mexay WuHamm unm
nogcTaHUMaMM NPONopLUMOHaIEHO VX fone oT obLeid NponyckHon cnocoBHOCTM CUCTEMBI Sy

Takim obpasom

S

im

) ] * 12
hBm O{/(Si1)+(si2)+"'+(szn) hHV -EHV . (12)

Ans cetuateix cucteMm CBH mnu BH 3avacTyo Heobxogum Gonee obWMiA MW yCOBEPLIEHCTBOBAHHbIM
noaxof, yYWUTbIBAKOWMIA 3HAYEHUA KOOMMDULMEHTOB BMMAHMA Khj_m MEXOy paccMaTpuBaeMblM Y3NoM m U
Kaska oM U3 n — 1 Opyrux NOACTaHUMIM UNK WH. KosMULMEHT BNMAHWA Khj_m npencTaBnaeT cobor rapMoHu-
Yeckoe HanpsKeHwe Nopsaaka h, KoTopoe BO3HUKAET B yane m, Korga eqMHUYHOe rapMOHNYECKOE HanpsikeHne
nopagka h (1 p.u., B A0ONAX HANPSKEHWA OCHOBHOW YacTOThI) MoAaeTcs B y3en j; pacyeT Khj_m 0BbIYHO Tpeby-
€T MCTONb30BaHWA KOMMBIOTEPHOW Nporpammel. KOs hULMEHTEI BIMAHKA CBA3AHLI C 3NEMEHTaMK MaTpyLbl
NOMHbIX CONPOTUBNEHWH yana cUcTeMbl ANA rapMOHUYECKOro NopsAaKka, NpeAcTaBNAWero nHTepec. MNpuHK-

MadA BO BHUMaHMWE KO3 ULMEHTHI BNMAHWE, dhopMynbl (11) 1 (12) umetoT sua:

o
oL (¢4 o CL o (¢4
K m| 2 EGn *Kioom| 2 Efp [t T Kinom| 2 Efn || = Lanv-grv- (13)
isB1 iBB2 igBn
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OCHOBLIBasICh Ha TOM X& METOAE pacnpefeneHua, YTO 1 paHee, CNeayeT, YTo NpUeMNEMbIN OBLWMIA
BKnaf, G, g, OT BCEX MCKAXaIOLLWMX yCTaHOBOK, KOTOPEIE MOTYT BbITh NOAKMIOHEHB! K pacCMaTpUBAEMON LLKHE
Bm, nonxeH yooBNeTBOPATL CreqyoWemMy YCroBuio:

F Sfm
Gugm < 0\7 &

hi-m 'Sf1)+ (ngfm 'Stz )+ +(Stm)+(Kgm—m 'Stn

c pobaBneHMEM YMNEHOB BUAA Khj—m : St1 A0 TEX NOp, NokKa OHW OCTaKTCH 3HaYUTENbHBIMW NO CPaBHEHWIO C
S

] Lorv_gny (14)

tm
A.u,peoyﬂc:b K m-My paccMaTpuBaeMomy y3ny u J'IIOGOM\/ j—My M3 Apyrux n — 1 Y3N0B, pacnonoXeHHbIX

nobrnaocTH, MOXHO PacCHUTaTL 3HAYSHUA Sy, 1 Sy B COOTBETCTBIW G 9.2.1 1 popmynoi (10), UrHopupys npu
STOM BECb MOTOK MOLLHOCTU S, MeXAY NoBEIMUW ABYMS U3 STKX Y3MOB.

CnepyeT TakKe yuMThIBaTb, YTO YCNOBKS, onpefeneHHble opmMynamu (13) v (14), AoMKHbI BbINONHATL-
CA He TOMNBKO B MHTEPECYIOLLEM Y3re m, HO TakKe M B n — 1 Apyr1x yanax unun noacTaHuMax B paccmarpuea-
eMOM cHucTEME.

Bonee nogpobHas MHopMaLmsa 0 METOAE, BKMIOYAA NpUMEpP NMPUMEHEHWSA C Y4YETOM Pe30HAHCHbLIX 3d-
dhekToB, NPUBEAEHa B NpunoxeHun D.

9.2.3 UHaMBHAYanbHble HOPMbl 3MUCCHH

B paccmatprsaemoi cucteme BH—CBH ona Kaxaomn i~ ycTaHOBKM, CO3AatoLLEen NOMEXU, B KaXa0oM no-
psinke rapMOHWK h LonxeH ObiTb AonyLieH Bknag E . B obwui sknan G, - NOACTaHUMM UNK WIKHLI B, B CO-
OTBETCTBMM C COOTHOLIEHMEM MEXY €€ MOLLHOCTHIO S; 1 OOLLer LOCTYMHOM MOLLHOCTBIO S, noacTaHuuv m.

S,
Euni = Ghgm S_' (15)
im
rne E ,; — HOpMa 3MWCCHM HENWHEMHOM yeTanoekM / (BH unn CBH) npu rapmoHudeckoM nopsagke h;

Gig, — MakcuMansHbli obLLMiA BKNaA B HaNpsxeHWe h-iM rapMOHUKA BCEX UCKAXaIoLWMX YCTaHOBOK,
KOTOPble MOTYT BbiTb NOAKMIOYEHBI K JaHHOM NOACTaHUMM B, B paccMmaTpuBaeMoi cucteMe
BH—CBH (nony4eHHbIin B COOTBETCTBMM C NOKa3aHUAMMW, NPUBEAEHHBIMUK B 9.2.2 1 npunoxe-
Hm DY;
S;= P;fcosp; — cornacoBaHHas MOLHOCTL YCTaHOBKM NONb30BaTENs i WM HOMUHANBHAA MOLLHOCTL paccma-
TpUBaeMOR UcKaKaloLeln ycTaHoBkK, MB- A (nubo Harpy3ka, nvbo reHepauus);
S;, — oblan nponyckHas CnocobHOCTL NOACTAHUMM m B paccMatpuBaeMoW cucTeme, kotopas
OLEHWBAETCA B COOTBETCTBMM ¢ 2.2.1 1 9.2.2;
oL — MnoKasaTelb 3aKoHa CyMMWpoBaHKUs (cM. Tabnuyy 3).

B HekoTopbIxX pasMeLLleHUAX BO3MOXHO, YTO CYLLECTBYIOWMWA YPOBEHE MAPMOHUWK BhILLE, YEM HOPMarb-
Has fonA obliero Bkaga Ans CyLLEeCTBYOWMX YCTaHoBOK. B 3TOM cryyae HopMa 3MUCCW AN NMOBbIX HOBbIX
YCTaHOBOK MOXET BbITb yMEHLLUEHA, UMM MOXKET BbITE NPeANOKeH NepecMoTp pacnpefeneHua NNaHupyembixX
YPOBHEN MEXAY pasnyHbIMK YPOBHAMKW HANPsKeHWa, N MOXET BuITk yBenudeHa cnocobHocTs nornotye-
HWA TOKa rapMOHUK B CUCTEME.

Ana notpebutenei, UMEKLLMUX HWU3KyIO COrmacoBaHHy MOWHOCTL, dopmMyna (15) MOXET NpMBecTU K
HEBLINOMHUMO HU3KMM OrpaHuYeHnaM. ECn HopMa SMMCCUM HANPAXEHWA B HEKOTOPBIX rapMOHUYECKUX NO-
pagkax ctaHoBuTcA MeHee 0,1 %, OH gomkeH 6biTb ycTaHoBneH paBHbIM 0,1 % (3a uckniodeHWeM cnyvaes,
KOrAa CyLecTByeT pUcK TENEOHHLIX NOMEX UK eclii OH ByAEeT COOTBETCTBOBATL YacToTe AUCTaHUMOHHOMO
ynpasneHna, AN KOTOPOM MOryT BbITb onpasaaHs! Sonee cepbesHble OrpaHnyeHna).

MoseT okasaTbCs NPefnoYTUTENbHBIM YCTaHOBUTE HOPMBI FAPMOHWYECKOT0 TOKa AR YCTaHOBKK, CO3aa-
IOLLEN NMOMEXW, AaKe €CNK LiENbIo ABNAETCA orpaHuyeHe rapMoHUYECKMX HanpskeHWi B cucteme. CeTeBan
opraHmaauus byget obasaHa NpeaocTaBuTb JaHHble, kacamLMecs YacTOTHO-3aBUCKMOro NONHOrD CONPOTHB-
NeHnA cucTeMbl, UTOBbI MOXKHO BbINO BbIPA3WUTE 3T HOPMbI B BUAE F@PMOHUYECKUX TOKOB!

E.,.
E, =W (16)
thi Z
hi
rae E,;, — COOTBETCTBylOW@sA HOpMa SMUCCUM apMOHWYECKOro Toka noTpebutens i B rapMOHUYECKOM Mo-

psaake h;
Z,; — rapMOHMYECKOE MOSHOE CONPOTMBIIEHME CMCTEMBI B TOMKE OUEHKM AJ1A YCTAHOBKM /, MPUHMMaSA BO
BHUMaHWE PaKkTUUECKyIO LUenb NpeobpasoBaHnA HaMPAMEHUA B HOPMbI 3MUCCKUM TOKa (CM. 6.4.1).
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9.3 3T1an 3. MpuHATHe HGonee BbICOKUX YPOBHEH 3MHCCHU NPU onpefeneHHbIX YyCNOBUAX

TpeboBaHwWs, NpuBefeHHble B 8.3, B paBHOW CTENEHWM OTHOCATCH K aTany 3 npy BH—CBH.

10 UHTeprapMoHMKH

B IEC 61000-2-12 [6] ypoBHW COBMECTUMOCTU MPUBEAEHbLI TONBLKO ANA CNyyYas WHTeprapMOHUYeCKOro
HanpsKeHWsA, BO3HUKaIOLWEro Ha YacTore, 6nmMakor K OCHOBHOR YacToTe (S0 unu 60 'Y), YTo NpUBOOMT K aM-
MAUTYAHOA MOAYNALMW HaANPSIKEHWA NUTaHWA, KoTopas BbisbiBaeT nukep. YpoBeHb COBMECTMMOCTU NS
OLHOTO MHTEPrapMOHWYECKOTO HaMNpsKEHUsT B STOM Cryyae OCHOBAH Ha 3HauyeHWW Ao3bl dnvkepa P, = 1
(cMm. [B], pucyHOK 2). Tem He MeHee s APYTUX CriyYaeB MHTeprapMoHUYecKMx HanpaxeHuin B |IEC 61000-2-12
TaKKe NpefcTaBneHbl OPUEHTUPOBOYHLIE 3HAYEHWA YPOBHS MHTEPrapMOHKMK, KOTOPbLIE MOTYT BbI3bIBaTb ApYy-
rMe apdekTel. B faHHOM pasaene npefctaBneHbl oblimne pekoMeHAauun no BrUAHUIO MHTEPrapMOHUK Ha
HEKOTOPLIE M3BECTHEIE BOCTIPUMMYMBLIE 3NeMeHThl 0bopyaoBaHus.

HekoTopkle M3 NMPUYMH HEOGXOAWMMOCTM OrpaHKYEHNA YPOBHA MHTEPrapMOHWUYECKUX HanpaxeHnn U,
(rae m He aBnAeTcA LenbIM YUCTOM, KpaTHbIM OCHOBHOW YacToTe) NepeyvncrneHsl HKe.

MpuMevyaHne — Bce NPOLEHTHHIE 3HAUEHUA, YKA3aHHLIE B HACTOALLEM pa3sferne, OTHOCATCA K OCHOBHOMY Ha-
MPAKEHUIO.

Hue yABOEHHOM OCHOBHOI YacTOThI MHTEPrapMOHUKa AOMKHA BLITE orpaHuyeHa ypoeHeM 0,2 %, utobbl
n3bexars npobnem ¢ rMKepoM namn HakanmeaHWa 1 NIOMUHECLEHTHBLIX Namn (TOHKKX Tpy6ok) no [19], [20].

PaboTa anekTpoHHbLIX MPUEMHUKOB CUCTEMbI AUCTAHLUMOHHOIO YrpaBneHws ¢ nepegadYen CUrHanos 3sy-
KOBOW 4aCcTOThl NO ANEKTPUYECKOM CETU MOKET BbITh HapyLleHa, eCnK MPeBLILLEHO MUHUMANbHOE yHKUMO-
HaneHoe HanpaxeHve (0,3 %) no [21].

B nonoce vacTtoT Ao 2,5 KI'Y MHTEeprapMOHUYECKMe HanpaxXeHWa He JonKHbI npesbiwatb 0,5 %, ecnu
Heobxogumo nabexarb npobnem ¢ BIMAHWEM NOMEX Ha cnepytowme obpasubl 06opyA0BaHNA: TENEBU30PLI,
MHOYKUMOHHBIE Bpallaollnecs MallkHbl (3BYKOBbIE WyMbl U BUBpauuK) 1 YacToTHeIE pene no [22].

B nonoce vactoT oT 2,5 o 5 Ky He cneayeTt NpeBbIWAaTh YPOBHA MHTEPrapMOHMYECKUX HaNPSKEHWIA
0,3 %, yTobbl M3bexaTs CbIWUMOro LWYMa, HAanpUMep B pagMONpUEMHMKaX U LPyTOM 3BYKOBOM 0O0pYa0OBaHMUM.

NPy HANUYMKY HENUHERHBIX YCTAHOBOK MHTEPrapMoHMKa Ha YacToTe f . CONPOBOXAAETCA KOMNOHEHTA-
MK BOKOBLIX MONOC Ha YacToTax [f, + 2n (ocHoBHaA YacTota)], rae n =1, 2, 3, ...; 3Ha4eHWsA COCTaBNAIOLLMX
[f,, £ 2'n (OCHOBHas YacToTa)] MOTYT BbITh 4OCTATOMHO BNM3KMMKM K aMNIUTYAEe paccMaTpuBaeMol MHTeprap-
MOHUKK no [23]. MNomMexn cucTemMam AUCTaHLMOHHOIO yNPaBneHus MOryT cO3faBarb CUrHarnbl, YacToThl KOTO-
PbIX OTNMYAIOTCA OT YacToThl NepefaBaeMblX CMrHanoB 3BYKOBOIA YaCcTOThI Ha YABOEHHOE 3HaYeHWe OCHOBHOW
YacToThI.

C yYETOM yKa3aHHbIX 3dEKTOB KOHCEPBATMBHbIN NNaHUPYEMBIA YPOBEHE MHTEPraPMOHUK MOXET BbITh
yCTaHoBMeH pasHeIM 0,2 %.

MpumevyaHue — OBopyaoBaHue CPEAHETC HAMPAXEHUA MOXET BbITb MEHEE NOABEPKEHO BIUSHUIO.

Ecnun ponyckatotca 6onee BbICOKUE 3HAYEHMS, YPOBHW CUIHAINOB Ha MHTEPrapMOHUYECKMX YacToTax He
[OMKHbI NPEBLILATE 3HAYEHWIA, NPELenbHBIX Mo KpUTEpWio dhnvkepa. COOTBETCTBYIOLME YACTOThLI HE A0MKHbI
CYLLECTBOBATL B 06MACTK, [MEe UCMONb3yHTCH YacTOThI CUCTEM A UCTAHLMOHHOTO yMPaBNeHWs ¢ Nepeaaden cur-
Hana no snNeKTPUYECKoR CETH (U MX BOKOBLIX NOMOC CO CABWIOM, B [1Ba pasa NpeBbILLaloLLMM OCHOBHYIO YacTo-
Ty). Mpy onpefeneHHbx 05CTOATENLCTBAX TakKe AOMKHL! GbiTh NPUHATLI BO BHUMAHWE YaCTOThl CUCTEM AUC-
TAHLUWOHHOMO yNpaBneHWs ¢ Nepeaadei CUrHanos no aNeKTPUYECKSH CETW COCeAHWX CETEBbLIX OpraHW3aLWii.

YTtobbl M3bexaTk Npobnem MexaHUYECKOro PesoHaHca, HeOGXOLMMO NPOABNATE 0COBYI0 OCTOPOXHOCTb,
KOra MHTePrapMOHWKK, B OCHOBHOM CyBrapMOHWMKY, NPUCYTCTBYIOT BOGNW3M BpalLaroLLmMxcs MallH, 0CO6eHHO
naporeHepaTopoB. MOCKOMNbKY 3TH TOPCHMOHHBLIE B3AWMOLEMCTBUA BLI3LIBAIOTCSH TOKAMMW CyBrapMoHMK, MOXET
BbITe HEOBXOR MO, YTOBEI TOKM CyBrapMoHUWK, NpoTekaioLme B MoBoM reHepatope, Bbiny orpaHuyeHbl 0MeHb
ManbiMK 3HaueHuAMKW. CornacoBaHua ¢ NPOW3BOAWTENEM reHepaTopa HeobXon UMbl NA YCTaHOBMNEHUSA KOH-
KPETHBIX HOPM Ha OMpEefeneHHbIX YacToTax, yuWTEIBas, YTO ypoBHU cyBrapMoHWdeckoro Toka B 0,1 % unm
MeHee BbinY LOCTaTouHbI AR CO30aHus Npobnem B NpoLUMoM.

MoaToMy B HEKOTOPLIX CryYasx, CBA3aHHLIX C MEXaHWYECKUM PEe3CHaHCOM, PeKOMeHLyeMas HopMa UH-
TeprapMoHKUYeckoro HanpaxeHus 0,2 % MoXeT BblTb yMeHbLUEHa WK B Ka4eCTBe ansTepHaTUBbLI PEKOMEHAY-
eTCs CornacosaHue HopMbl C MPOWMSBOAMTENEM reHepaTopa, YToOks! ONpeaenuTh, BOSMOXKHE! N UBMEHEHWS B
cUCTEMe yrnpaBneHus, YTobel nsbexarb NoTeHUUanbHEIX NpoBiemM MeXaHUUeCKOro Pe3cHaHCa.
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Mpunoxexnne A
{cnpaBoyHoe)

Ornbaowan MaKCHMasrIbHOIO 0XXUAAEMOro NONMHOTO CONPOTUBNEHUA

Ha ocHOBaHWKW HeCKONBKUX M3MEepPEeHUA Ha MecTe, NPoBefeHHBIX B HEKOTOPLIX CTpaHax, BeinKn onpegeneHsl «Kpu-
Bble MOMHOM COMPOTUBMEHNA «HAaWXyALero crydaa» cornacHo [24]. Ecnu pacuyeThl ¢ UCNOMNB30OBAHUEM 3TUX aMNUpUYe-
CKMX KPWBLIX MOKa3bIBAKT, UTO YCTAHOBKA MOXET BbIThb NoAKMioveHa (T. €. OHa COCTBETCTBYET HOPMaM 3MUCCUM B TOMKE
OLeHKK), TO NOAKMNHYEHWE MOXET BblTh BEINOMHEHO ¢ MUHUMANbHLIM PUCcKoM. OAHAKO, @CNK 3TU pacdeThl AalT pe3yrb-
TaTkl, KOTOPbIE YKA3bIBAKT, YTO YPOBHK 3MUCCUW YCTAHOBKW MPEBLICAT HOPMbl 3MUCCUWM MAPMOHUYECKUKX HaNpsHeHWH,
CreayeT UCNonb30BaTh DOMNee ycoBepLUEeHCTBOBaHHLIA NogXoa.

MpW HA3KOM HaMPAXEHUW KPUBaAA MAaKCUMAarkHOMo MOMHOMO CONPOTUBMEHUA NOMy4YaeTes U3 MOLHOCTW KOPOTKOro
3aMblKaHWA U MPUHWMAETCA B BUAE NPAMOMNUMHERHOR 3aBUCUMOCT M OT NOPALKA rapMOHUKM.

KpvBag MaKkCMMansHOro NOMHOMC COMPOTUMBMEHWA ANA TUNWUYHOW ropogckor noagctaHumn 11 KB 6e3 Bonbluiix KoH-
JAeHcaTopos Wnu bunsTpoB NokasaHa Ha pucyHke A.1. OHa nonydyeHa U3 MOLLHOCTW KOPOTKOMQ 3aMblKaHWda U B3ATa U3
3HadeHua npu S0 MY Ha MUHWK, HANPAMYIO CBA3AHHOW G YABOEHHbLIM OCHOBHbLIM MOMHbLIM COMNPOTUBNEHWEM MO HOMepy
rapmoHukn go 400 u. MNocne sToro oHa nagaer g0 NMWHUKM, CBA3AHHOW G OCHOBHbLIM MOMHbLIM COMPOTUBMEHUEM NO HOMEepY
rapMOHUKK.

MonHoe conpoTueneHue, OM
A

0 ] 1 1 1 1 | I | |
2 4 6 8 10 12 14 16 18 20
Homep rapMOH1KK

U

Z,=2hx, po h=8; Z, = hx, cBbllie h=8
MpuMmeuaHne — Z, — NONHOE CONPOTUBINEHUE NO HOMEPY FAPMOHNKKU h; X — rapMOHUMECKOE peaKTUBHOe
CONPOTUBMEHWe Ha OCHOBHOM YacTaTe.

PucyHnok A.1 — Npumep KpUBOW MaAKCUMarbHOTC NOMHOMO CONPOTUBIEHNA Ans cuctembl 11 kB

Mpu 33 kB 3HaueHWAa MakcMManbHOro NONHOMO COMPOTUBINEHUA NPUHUMALCT B 1,25 pasa Bhiwe Tex, koTopble Gbinun
6bl NONyYEeHbl HENOCPEACTBEHHO € YUETOM MOLLHOCTI KOPOTKOro 3aMmblkaHua fgo 800 'u. Mpn paccMOTPeHUN 4acToT Bhllle
3TOrO YPOBHA B 3aBUCUMOCTH OT 0BCTOATENBCTB MOTYT NOTpeboBaTLCA KOHKPETHRIE U3MepeHusa. Buiwe 33 kB Takoe 0606-
LeHUe HEeBO3MOXHO.
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Mpunoxexue B
(cnpaBouHoe)

PykOBOACTEO NO pacnpeesneHunto NNaHupyeMbIiX YPOBHe# U ypoBHel aMuccumn B cuctemax CH

B noppasgene B.1 HacToAwero npunoxeHua npusefeHsl PEKOMeHAALWA NO ONpeaeneHnto NNaHUPyEMbIX YPOBHER
AnA pacnpeaenuTenbHoil cuctembl CH ¢ HeckonbKMMKU ypoBHAMKM HanpaxeHua (Hanpumep, 33 u 11 kB). MNpumeHaeMbIiA
npu stom nogxof 6uin paspaboraH, UTobbl YCTAHOBUTL afeKBaTHOE pacnpeferieHne rapMoHNK Ha KaXKAOM YpOBHE Ha-
NpAXXEeHUA.

B B.2.1 npuseaeH mMeTop pacnpefeneHun ypoBHEN IMUCCUM B pacnpefenuTenbHbelXx cuctemax CH, B KOTOpbIX
UMEIOT MECTO 3HAUNTENBHLIE PasNUYNA B MOLWHOCTW KOPOTKOIO 3aMbIKaHUA No AnuHe ux OUAEpOoB OT TOUKK NUTaHWA
duaepa [o ero ganbHero kKoHUa. STOT METOA OCHOBaH Ha pacnpefAerneHMn MOWHOCTEN rapMOHUK (B BOMbT-aMnepax),
a He rapMOHUYECKUX HanpsXeHWH, NocKonbKy 3To AaeT 6onee yaobHoe pacnpegeneHue ana nonb3oBaTenei, noA-
KIMIOYEHHDbIX 4aneko OT TOUKW NUTaHuA duaepa. STOT METOR B LEMNOM ABMAETCA CAOXHBIM ANA NPOBEAESHUA pacHeToB,
OAHAKO HeKoTopble ynpolweHHble NpubnuxkeHna MoryT BuiTb NpUMeHeHbl B cnyvae, korga yctaHoeku CH npumepHo
paBHOMEPHO pacnpegeneHbl BAoNb hunaepos (cM. B.2.2). MNpumep, AeMOHCTPUPYIOWWA NPUMEHeHne MeToaa, npuee-
AeH B B.2.3.

B cnyuae, koraa B peakyun cuctemsol Npeobnagaet pe3oHaHe, Bbi3BaHHbIW Kabenamn unu WyHTUPYIOWKWMA KOHAEH-
caTopaMu, MeToA, NPEACTABMNEHHLIW B 3TOM NPUNOXEHUW, HENPUMEHUM ANA YACTOTHl FAPMOHUK, HA KOTOPOW BO3HUKAET
pe3oHaHC.

B.1 PykoBOACTBO NO aganTaunu nNaHupyembix ypoBHeH B cucteme CH

HexkoTopble pacnpegenuTenbHble cucteMbl CH UMEIOT HECKONbKO MNOcnefoBaTenbHbIX YPOBHEW HAMpPSKEHWA.
B aTtom cnyvae gna obecneveHns BO3MOXHOCTU YCTAaHOBMNEHUA HOPM 3MUCCHM ANsA ycTaHoBoK CH foOMXHbI y4uTbIBATHCA
M3MEHEHMWA NMaHWpyeMbIX YPOBHEN B 3aBUCUMOCTMN OT ypoBHEW HanpsxeHua. MNpodunupopaHne NNaHUpyeMblx ypoBHER
BygeT oKazblBaTk BMMSAHWE Ha OTHOCHTENBHOE pacnpefeneHne YpoBHerd SMUCCUN rapMOHUK AMNS YCTAaHOBOK NPW PasHbIX
ypoBHsx CH, v ero cnegyer Buibupate agna goctuxeHus xenaemoro addekra. MNogpobHoe obcyxaeHne Toro, Kak 3To
Bbino BeINCNHEHO ANS pacnpegenutentHelX cuctem CH B ogHOW U3 cTpaH, NnpueeaeHo B [27], pasgen 2. Ncnonb3yeMuiid
NpW 3TOM NOAXOL KPaTKO U3MNOKEH HUXE.

IOna npohunupoBaHAa NMaHUpyeMblX YPOBHER MeX Ay PasfMuHbIMW NocneaoBaTeribHO COeAMHEHHBIMW YPOBHAMN
CH TpebyeTtca cnegyrowaa uHgopMayma:

a) TUNUYHAA TOMONMOrMs CUCTEMEI U 3HAYEHMWA MOMHOMO COMPOTUBMEHUS,

b) TUNUYHOE pacnpeferneHne yCTaHOBOK NOMLI0BaTENEA NO PA3NUYHBLIM YPOBHAM HanpspReHWs,

C) BbIOOpP UerneBbIX 3HAYEHWNIA rapMOHUYECKOTO HanpaXeHWa 4NA BbIXOAHOW cuctembl HH 1 nnaHnpyeMelx ypoBHER
ANA BXOAHOW CUCTEMBI;

d) noaxofd K pacnpefeneHnto rapMoHUYecKNX TOKOB NO Pa3MUYHBIM YPOBHAM HaMpPSKEHWS.

[aHHele ANa nepevncneHuid a) u b) yayT 3aBUCETL OT MPAKT UKW NNaHMPOBAHWA U CTPOUTENBCTBA KOHKPETHBIX KOM-
MYHanbHBIX NPeanpuaThA. [Ana nepeyncneHna c) rapMmoHUYeckue HanpaxeHna Ha Boixoge HH gornxHel 6umb paBHBIMA
UMY HEMHOTO MEHbLLLIWMK, YeM YpOoBHU coBMecTUMocTW And HH, npegcTaenerHble B Tabnuye 1 (c yueTom Heobxoaumoro
zanaca). MNnaHnpyemMble YPOBHW B BOCXOAALWEM HaMNpasneHWM MOryT BeiTe OCHOBaHEI HA COOTBETCTBYIOLLMX 3HAUYEHWAX
ana BH—CBH, npeacraenenHbix B Tabnuye 2, WM Ha MX MHTEPNONALWMW NPUMEHWTENBHO K NMPOMEXYTOYHBIM YPOBHSAM
HanpsXeHus.

MpUHLUMN pacnpefeneHns, OTHOCALLWACA K NepedyncneHiio d), cocTonT B ToM, UYToBbl NPefocTaBUTE BCEM YCTaHOB-
kam CH ogvHakoBoe NpoueHTHoe UcKaxeHWe Toka. BosmoXHBIA nogxof saknovaeTcd B TOM, YTOOLI BOCMOMNL30BATLCA
npenMyLecTsaMmi pasHeceHns, obecneyvBaemMoro 3akoHoOM CYMMUPOBaHUA:

Loi= Ay - %S; (B1)

rie h — nNopsAck rapMOHMKY;
¢ — MoKasaTenb obLero 3akoHa cymmupoBaHinsa (cM. Tabnuuy 3);
S; — comacoBaHHas MOLHOCTb YCTaHOBKKM NONB30BaTENs /;
Ipi — YPOBEHb 3MUCCUMN FaPMOHUYSCKOTO TOKA YCTRHOBKMW NOMb3oBaTens /,
Aj, — KOHCTaHTa pacnpegeneHns, koTopana gorxHa SuiTb onpegenera (cMm. Huxe).

MonoxeHwsa cb yctaHoBkax HH cnoxHee cbobLKTL, NOCKOMNBRY 0BrNacTi ¢ BLICOKOW MMOTHOCTHIO HArpysku MOryT
CUIMBHO OTNMYaTLCA OT oBnacTel ¢ HU3KOW NMOTHOCTLIO Harpy3kk. Ana obracTeld ¢ HA3KOW NIMOTHOCTLIO Harpysku npes-
cTaBneHnsa ByayT npolle, ecnu ycTaHoskM HH MOXHO paccMaTpuBaTh Kak OKasblBaoLWMe BNUSAHWE BTOPOro NOpsAka Ha
rapMoHUYeckre Npodunu HanpaxeHus W eelbop NNaHupyeMslx yposHed CH.

MpW MoAENMPOBAHUM CUCTEMBI BNeKTpocHabxeHus HeobxoguMo obecneyuTs, YTOBEI NPOMUNKY rapMOHUYECKOro
HanpsxeHua Momu BeiTe onpegeneHsl B yHKUMK OT A, [ns aToro moxeT ObiTb paszpaboTaH OTHOCUTENbLHO NPOCTOR
KOMMNBLIOTEPHLIA aHamnNW3, HanpuMep ¢ UCNONb3oBaAHUEM 3MeKTPOHHOR Tabrnnubl, OCHOBaHHBIA Ha NPefNONOXEHNA O TOM,
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yTO BCE chuAepul/pacnpefenTeni Ha KaXKAOM YPOBHE HaNpPAXEHWA WAEHTUYHBLI M UTO YCTAHOBKW Ha KaX/OM ypOBHe
pacnpeferneHbl paBHOMEpPHO. 3TO NO3BONSAET 3HAUUTENBHO ([0 HECKOMBKUX ArEMEHTOR) YNPOCTUTL YCTAHOBKW U CXEMBI.
Heobxoagumo onpeaenuTb BipaxeHwa Ana Haunbonbliero rapMoHUYECKOro HarNpsXeHUs B cUCTEMe, B KOHLUe uccnepye-
Mo# Lenn HH, kak chyHKUMK cneaytolmx BKNaaoB Hanpa)XeHUs:

- HaNps’KeHUA CUCTEMbI B BOCXOAALLLEM HAMPABMEHWM, NPUHUMAEMOTO Kak BbIOpaHHBIA NMaHNpyeMblid YpoBEHb;

- BKagoB Bcex Harpy3ok CH Ha Bxofe, onpefeneHHblX Mo ux ToKy U oblieMy NonHOMY CONPOTUEMNEHUIO C UCCTe-
ayemoi uenbto HH;

- BKNagoB Bcex ycTaHoBok HH, onpegeneHHbix No ux Toky W obliemy nonHoMy CONpOTUBIEHWUIO G UCccreyemMon
uensto HH;

- BKNagoe yctaHoBoK HH B uccnegyemon Luenu, onpepeneHHbix nyTem obbeIMHEHUA BCEX TaKUX YCTaHOBOK B Cpef-
Hel TouKe Lenu.

3T BKNAAbl HanpaxXeHUs AonxHH 6biTb 06beAUHEHE C YUETOM pasHECEHUA NO 3aKOHY CYMMUPOBaHWA (CM. pas-
fen 7). 3atem HeofxoQUMO OTperynupoBaTb 3HaueHne A, Takum obpazom, ytobbl Hanbonklliee rapMoHMUeckoe HU3Koe
HanpsKeHue JocTUrano BbiBpaHHoro 3HaveHna. 3To 3HaYeHue NpedcTaBnaeT coboil MakcHMarbHYIO rAPMOHUYECKYHO Ha-
rpy3Ky, KoTopas MoXeT BbTb NPUMEHEHa K penpeseHTaTMBHON pacnpeAenuTenbHOR CUCTEME NPU aHHOR CXeMe pacnpe-
AereHus.

Pesynsrupyrowmin npodune HanpaxkeHUs rapMOHWK MOXET MCNOMb3OBATLCA B KAYECTBE LenW, KoTopas AorkHa
NPUMEHSATLCH K pacnpefenuTensHOR cucTeMe UKW NoAcUcTEMaM, W B JTOM ciydae HanpskeHUs rapMOHUK NogxoasaT
ANA NPUMEHEeHWs B KauecTBe NMaHWpyeMblX ypoBHeW. 3Ta npouegypa MOXET NPUMEHATLCA ANS KaXAOW rapMOHUKM
HezaBWCWMO. B KavyecTBe ansTepHaTUBLI, 0COGEHHO KOrAa BEICOKOYACTOTHLIE MOAEN HEHAAEXKHE, MOXHO ONpeenuTsL
nraHupyemMble YPOBHW rapMOHWK Bonee BEICOKOrO NOpAAKa NyTEM YMEHBLIEHWA YPOBHEW B 3aBUCMMOCTWM OT YacTOTH
aHanorn4yHo ypPOoBHAM COBMECTMMOGCTW, MpW 3TOM MPWHUMMAs BO BHAMAaHWE MoOKasaTerb 3akoHa CYMMWUPOBAHWSA, y4W-
ThiBaKOW WA Gonbluee pasHeceHWe ANA rapMOHWK BbICOKOTO NopAAgka, B [25] npuBeaeH npumep TOro, Kak Moryt BeiTe
nonyyYeHkbl NNMaHUpPyeMble YPOBHW NPU BCEX rAaPMOHWUECKUX NOPAAKaX NyTeM JeTanbHOro aHanus3a NWllb HECKOMBKUX
rapMOHWYECKUX 3HAYEHUH.

B.2 OBwui cnyyan yctaHosok CH, pacnpeaeneHHbix Baonb thuaepos. PacnpeaeneHue aMUccumn

B.2.1 Teopuna

Hexkoropble AnvHHbIEe bugepsl CH MoryT MMETb MOLHOCTE KOPOTKOMO 3aMblKaHWs U NONHOE CONPOTUBIEHWE, KOTO-
pble nameHsoTes B oTHoweHun 10:1 unwn Bonee oT TOYKM NUTaAHWA 00 AanbHero koHua. HeoBxoaumo BeipaboraTth noaxos
K pacnpegeneHuto, KOTOpPbIA AT NonesHoe pacnpeierneHne a3MUCCMN AN KaxK oW yCTaHOBKK U athcheKTMBHO MCMONL3yeT
CNocoBHOCTE NOMMOLLEHWS MAPMOHUK pacnpeaennTenbHol cuctemsl. Ecrniv ycTaHoBKaM ¢ aHanorMyHoil corrnacoBaHHON
MOLLUHOCTBH HAZHAYAKTCA PaBHbIE rapMOHUYECKNE HANPSKeHWA, TO YCTAHOBKM HA AanbHUX KOHUax duaepos GyayT no-
ny4aTe HamHoro Bonee HW3Koe pacnpegeneHne rapMoOHUYECKOro TOKa, YeM B ToYKax nutaHua cmpaepos. M Haobopor,
€CMNU HAa3HaYaKTCH PaBHLIE rapMOHUYECKWE TOKW, TO YCTAHOBKSM, MOJKMICMEHHBIM K CUIbHBIM TOukaM dpupepos, byayT
HasHauveHbl pacnpefeneHns, He NpeBblWatoWne TAKOBLIX ANA crnabbiX TOUEK NOAKIMIONEHUA, U CNOCOBHOCTL NOMOWEHNA
rapMOHUK B 3aHeprocucTeme Byaet UCNONbL30BaHA HEQOCTATOYHO.

KMcnonb3oBaHwe rapMOHWYECKOW MOLWHOCTK (B-A) AaeT XOpOLIMA KOMNPOMUCC MeXAy STUMW [BYMS MoaxofaMu
K pacnpepeneHuro, YTo NPUHATO B HACTOSALWEM CTaHAapTe. 3TO JKBWUBAINEHTHO PacnpefeneHuio rApMOHUYECKOro TOKa,
KOTOPBIA yMeHbLUAeTCA 0bpaTHO NPONOpPUUOHANLHO KBAAPATHOMY KOPHIO U3 MOMHOTO COMNPOTUBIMEHWS B TOMKE OLEHKM
paccMaTpUBaEMON YCTaHOBKU.

Mpu pacnpegeneHi 3MUCCUM HA OCHOBE rApMOHUYECKOW Mol HocTH (B-A) TOK rapMOHWMKKM HE TOMbKO U3MEHAETCH
B 32BMCUMOCTH OT COMACOBAaHHON MOLLHOCTH, HO TaKKe YMEHbLIAETCA 0BparHO NPONOpLYMOHANbHO KBaAPaTHOMY KOPHIO
13 NOSTHOMO COMPOTUBMNEHMA B TOUKE OLEHKW pacCMaTpUBaeMOoi ycTaHOBKW. CnefoBaTenbHO, eClnu rapMOHMYEcKoe peak-
TWBHOE COMNPOTUBINEHWE CUCTEMHE AMEKTPOCHAbXeHWA paBHo h,, pacnpefieneHHbIA TOK 3MUCCUN NPUHNMAETCA PaBHLIM

g
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_ThMv <
Eppy =My 1 (B2)
Xni
rae S; — comacoBaHHasA MOLHOCTb YCTAHOBKM;
Xpi — TAPMOHWMECKOe PeaKTUBHOE CONpoTNENeHne ceT CH B TOUKe OLeHKN YCTAHOBKW NOMbL3oBaTenA J,
Apmy — KOHCTaHTa pacnpefenedna (onpefeneHHas Huxe).

KoncraHTa pacnpepeneHus Ay, AOMKHA BLITb paccuuTaHa AnNA KOHKPETHOWM nogcuctembl CH npu ycriosuu, Uto
MaKCMManeHoe rapMOHUYECKOe HanpsbKkeHWe B NOACUCTEME He AOMKHO NPeBbllaTk NraHupyemMoro ypoBHA. OfHUM 13
METOZ0B ONPeAeneHNA Apy, ANA KOHKPETHON NOACUCTEMBI ABNASTCA NPUHATUE HAUANBHOTO 3HAUEHNA eANHNL LI, Onpeae-
reHue pacnpeaeneHHoro Toka AN KaxAon yctaHoskn CH, a 3areM o6beUHEHWE BKITAAOB HANPSXEHWUA U CpaBHEHWE ero
¢ obwmm pacnpegeneHuem ansa ycraHosok CH. OTHoweHue Gpyyy, k 3TOMy 0ObefMHEHHOMY HanpsxeHuto faet Tpedye-
Moe 3HadueHue Ay, . ECN, Hanpumep, CyMmapHoe HanpsiXeHNe PaBHO NOMNOBUHE Gy ./, TO Appn, MOXKHO NMPUHATE PaBHBIM
ABYM. OTOT nogxoa senAeTca obwyumM 1 MOXET NPUMEHSTBLCA K CeTYaTbIM CUCTEMaM M CUCTEMaM G MPAMONUMHEAHBIMK

30



MOCT IEC/TR 61000-3-6—2020

MUHUEAMU, HO OH TpebyeT 3HaHNA 3HAYEHWIA COMMAacOBaHHOW MOLLHOCTMW U NONHOMO COMPOTMBMEHWUA B TOMKE OLE@HKU Kakaom
CyLecTBeHHOW ycraHoBkn CH.
YnpoleHHEIR noaxoa, KOTOpbIA MOXHO UCNOMBL30BaTH B BONBLNHCTBE NPaKTUMECKUX CNyJyaes, npusegeH B B.2.2.
Mpw NpoBefeHUU pacyeToB rapmMoHuk B cucteMmax CH Heobxoaumo oueHuTe BrNa ycraHoBok HH B HanpaxeHuna
rapMoHWK Npu cpegHenM HanpsxeHuu. Mpeanonaraercsa, uto yctaHoska HH ¢ comacoBaHHOW MOWHOCTLIO Sy, AaeT rap-

MOHWUECKUIA TOK
Incvi = Anev - YSewvi (B.3)

3HaveHve Ay, N3IMEHAETCA 13-33 rTAPMOHUYECKOTO MOPAAKA N MOXET OTMNYATLCA B 3aBUCMMOCTU OT CTPaHsl (Mnu
Aae OT perMoHa) 13-3a NPUMEHUMOCTMN AMeKTPOHHOTO 0BOPYAOBAHUA U CXEM €I0 UCTIONb30BAHNA. 3HaYeHUe Ay, MOXHO
OLEHWUTE MO U3MEPEHMIO TOKA rapMOHWKKM ANS penpe3eHTaTUBHOMO huaepa, Nepepaloero aNeKTPUUECKYIO SHEPTUIO U3-
BECTHOI ycTaHOBKe. TaM, rae cylecTByeT Bonbluas pasHUya B MOWHOCTW KOPOTKOMO 3aMblkaHua mexay cuctemamn HH
u CH (Hanpumep, korga dugepsl HH npegcrasnawT cobor sosgywHble nuHuK anuHol 100 n Bonee meTpoB) U U3BECT-
HO, YTO HanpsxeHWe B cucteme HH sBNseTcs npueMnemblM, HanpsxeHue B cucteme CH, Bei3BaHHOE HU3KOBOMBTHLIMK
YCTaHOBKaMMW, ABNAETCA YACTLO HanpsxeHWa B cucTemax HH. 3To ycnosue Takke OTHOCUTCA K CUTYaUusaM, Korga obwan
MOLLHOCTb YCTaHOBOK, CO3aMoLLIMX NOMEXW, NMOJKNIOMEeHHBIX K HH, ABNAeTcA OTHOCUTENEBHO HU3KOM MO CpaBHEHMIO C yCTa-
HoBkaMmu CH, cosgatowmmim nomMexa.

B.2.2 YacTHbIi cny4ail yctaHoBok HH 1 CH, paBHOMepHO pacnpeaeneHHbIX BAoNb cthuaepoB B paananbHOn
cucteme

WuHa 2

LLuHa 1

-

» N ON

PucyHok B.1 — lMpumep cuctemsl pacnpeaenerua CH, skniouarowweii B ceba TpaHcchopmarop CH v dpuaeps 1—6

PaccmarpuearT nopgcucteMy CH, kak npepctaBneHo Ha pucyHke B.1, cOCTOALYO M3 HecKonbkux cdhuaepos ¢
PaBHOMEPHbLIM PEaKTMBHEIM CONPCTUERMEHWEM Ha 1 KM ANWHbI M ycTaHoBkamn HH n CH, npubnusntensHo paBHOMeEpHO
pacnpegeneHHelMK BAoNL doupepos. HeT HeobxognMoCcTH Npepnonararb, YTO YCTAHOBKU pacnpefeneHs ¢ OAUHaKoBOW
NNOTHOCTLI B KaxgoMm dugepe. MNpeanonaraetcd, UTo Hanbonbllee rapMoHUYeckoe HanpskeHe NPUCYTCTBYET Ha yaa-
NeHHOM KOHUe hrAepa, KOTOPLIA UMeeT XyfLlee peryrnupoBaHe HanpskeHnA. MNpu oTCyTCTBMKM TOUHBIX AaHHbIX 3a yka-
3aHHBIA braep MoXeT BTk NPUHAT TOT, AMA KOTOPOro NpoussefeHue obbema NOCTaBNAEMON 3HEPrun U ArMHbl ougepa
sBnAeTcs HamBorbwum [26).

MaremaTudeckas obpaboTka Ana cnyyan paBHOMEPHOIO pacnpefeneHna ycTaHoBoK no AnuHe douaepa paspabo-
TaHa B [26], YTO ynNpoLlaeT 3ajavy pacueta koathduumeHTa pacnpefnenelna Ay, .., B dopmyne (B.2). Waru 8 npoueaype
pacnpegensHua criegyowue:

i) AnsA kaxporo hugepa B nogcucrteme (Hanpumep, 1—6, nokazaHHBIX Ha pucyHKe B.1) onpeaenaloT 3HaveHne F kak
OTHOLUEHWE MOLWHOCTEN KOPOTKOrO 3aMblKaHUA B NepefalolemM U yaaneHHoMm KoHuax duaepa;

iy onpegenaroT FW Kak sHaueHue f AnA dupepa, NeEPefarollero MMHUManeHyto MolwHocTb. Onpeaenstor F, kak
cpenHee 3HadeHue F ansA octaswnxcs comaepos. Ecnu sHaueHna F Ans sTux ouaepos HaxXoAsTed B LUMPOKOM AUanasoHe
3HauYeHWid, cneayeT NoNyYuTL 3HaYEHNe -, B3BEeLIeHHOe B COOTBETCTBUM C HArpy30UHOM CNOcoBHOCTLIO Kaxkaoro duaepa.
TouHO Tak e oNPeAeNAIT S, 4, KaK Harpy3Ky HU3KOro HaNpsXXEHNA, NOAKNIOHYEHHYI0 K hnaepy, NepefaroeMy MUHUMArb-
HYIO MOLLLHOCTb, U S/, KaK HArpy3Ky HU3KOTO HaMpsMeHUs, MOAKMIONEHHYHO K 1 OCTaBWUMCH duaepam;

iii) oLleHUBaIOT rapMOHUYECKOe HanpskeHue, BH3BaHHOe ycTaHoBKaMu HH Ha ypoBHe cpefHero HanpsXeHus, no

dopmyrne
_ 0,7
Unev = Anev X SovwFw ™ + Sy (B.4)
rae X, — rapMoHUYeCKoe PeakTUBHOS CONPOTUBIEHNS Ha LMHE NUTaHWA (WWHa 2 Ha pucyHke B.1);
iv) onpegenaAlT JONYCTUMOE 3HAUSHWE rAapMOHUYECKOro HanpskeHus, AocTynHoe Anga Bcex ycraHosok CH B nog-
cUcTeMe:

Ghav = OdLﬁW—T#UML%US‘Uf?LW (B.5)
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V) onpejenAakT NOCTOAHHYK pacnpeaeneHia nAa Bcex yCTaHOBOK CHe noacucreMe, ydutTblBad, YTO 3HaAMeHaTenb
cregytoleil hopMynsl COAEPXKUT Kak KBaAPaTHbIA KOpeHb, Tak U KopeHb
G
_ AMY
hMY [ #S 0330 033e g p03a (B9)
h MV a

Myvw' w w

A

rae Sy — Harpyska CH, nogkniouenHas k duaepy, nepegaroLlemMy MUHAMasHY0 MOLLHOCTb;
Sy — Harpyska HH, nogknoueHHas k n ocTaBLIMMCA uaepam.

[Npy HaliAeHHOM MOCTOAHHOM 3HAUEHWE Ayus, AMSA KOHKPETHOR NOACUCTEMEI MOXHO OMPeAenuTL pacnpegeneHne
rapMOHUYECKOro ToKa AnA KOHKPEeTHOW ycTaHoBKM CH, ncnonbaysa npueeaeHHyH Boiwe copmyny (B.2). dopMmyna or-
HOCUTCA Ko BCeM ycTaHoskaMm CH B nogcucTeme, a He TOMBKO K TeM, KOTOpbIE NOAKNIMEHH K buaepy, nepepatowemy
MWHAMANbHYH MOLLHOCT b.

B.2.3 NMpumep npuMmeHeHNA nogxoda, NpegcTaeneHHoro g B.2.2

MoacTaHumsa 132 kB/11 kB ¢ MOLWHOCTLIO KOROTKOMO 3amMblkaHua 150 MB - A npu 11 KB obecneunsaeT NAaTe puaepos
C XapaKkTepucTukamu, npueefeHHsiMn B Tabnuye B.1. 3agaua cocTtout B ToM, 4TOGBI onpeagenuTs pacnpegeneHue Toka
5-ih rapmoHukn ana ycraHoskm S00 kB- A, nogkrtoueHHOR Ha nonnyTu Bacne dongepa Ne 4, rae MoLHOCTB KOPOTKOrO 3ambl-
KaHWs cocTaengeT 47 MB- A. NnaHvwpyemble ypoBHW 5-i rapMoHukn 132 1 11 kB coctaensatot 2 % u S % cooTBETCTBEHHO.
B gaHHoM npuMepe npegnonaraeTcs, YTo 3MUCCUIO TapMOHMWK OT YeTaHoBOK HH MOXHO He yuWTbIBaTb.

Tabnuua B.1— XapakrepucTukn pugepa ana paccMarpueaeMon CUCTEMbI

) MOLHOCTE KOPOTKOTO
Homep chupepa OnvHa cuvpepa 7, kKM (Bl?nalgaz::(gyf;ﬂ;zaﬁxsyfm) 3aMb|E(a)::: HIG I,au,_axl:memu
1 5 4 47
2 5 4 47
3 7 5 37
4 10 6 28
5 15 5 20

Heobxogumo onpegenuTb 3HaueHna F u S ana camoro cnaboro dmaepa n ocranbHbix uaepos. OCHOBHAA YacTb
3TOro pacyeTa NokasaHa B Tabnuuye B.2 n Mmoxer 6biTb Nerko BEINONHEHA ¢ NOMOLLLIO 3MNEKTPOHHOR Tabnuubl.

Tabnuuya B.2 — Onpegenenve 3Hauenun F u S/ gna domaepos

Houep duaepa | A dmacps | M s F
' 6yaywme Harpyskn) AanbHem KoHue, MB-A
1 5 4 47 20 3,19
2 5 4 47 20 3,19
3 7 5 37 35 4,05
4 10 6 28 60 5,36
5 16 5 20 75 7,50

lpadpa 5 npeacraengaer coboii nponssegeHne AnNuHEl douaepa Ha Harpysky, rpadgpa 6 — 4acTHOE MOLWHOCTU KOpPOT-
KOro 3aMblkaHua yenu nutadua 150 MB- A n cooTBeTCTBYIOWEro 3HaueHusa B rpadpe 4. Mpadha 5 nokasbieaeT, uTo naep
Ne 5 senaeTcs cambim cnabbiM co 3HaueHnaMU Sy, = 5 MB-Au £, =7,50. [ina dugepos 1—4 Sy, = 19MB-An F, = 3,95
(13 cymmMbl 3anucen rpacpbl 3 M cpeHero sHaueHus 3anucei rpadbl 6 COOTBETCTBEHHO).

Ana 5-n rapMoHnku o = 1,4; Lyan, =5 %; Lyys =2 %.

lMpu onpegenexnn obwero gocTynHoro HanpaXeHua us dopmynbl (B.5) npefnonaraerca, uto T,y = 1 M UTO 3Ha-
ueHuem Uy, |, B fAHHOM NpUMepe MOXHO npeHebpeub. MNonyuaem cneayolee:

14
Gy = Y%y — Leus = "4/0,05%4 0,024 = 0,04 pu. B.7)
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HeobxognMo onpefenuTb NOCTOAHHYIO pacnpefenaHna nogocuctemol CH ¢ yueToM MOLLHOCTU KOPOTKOIO 3aMblka-

HUA 150 MB - A » ucnonesoeanua Bazel 1 MB - A,
Mimeem:
X s Z% =0,033 pu.
3 popmynel (B.8) cnegyer:

GhMV

A =
i (\/Z : dSMVWF %+ Sy, a_o'm)

= 0.04 =0,0229.

(\/o, 033 - "5 -7,5003314 +19.3,05-0314 )

(B.8)

(B.9)

Heobxopumo onpefenuTb pacnpefeneHne ToKa YCTaHOBKW € YYETOM COIMAacoBaHHOW MowHocTn S; = 0,5 p.u. Uc-

NONb3yA MOLLHOCTH KOPOTKOTo 3aMbikaHua 47 MB- A B Touke oueHku, nonyyaem cnegyouee:
Xe; == 0,106 p.u
5 47 " AU

M3 dbopmynel (B.2) cnegyert:
1 1

E _AhMVS,.(“) 0,0229-0,51¢
hi = ——

e -~ Jo,1106

B OTHOLIEHUM OCHOBHOIO TOKa YCTAHOBKU 3TO cOOTBETCTBYET 8,5 % ToKa 5-i rapMoHuKm.

=0,43 pu

(B.10)

(B.11)
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MpunoxeHue C
(cnpaBo4Hoe)

Mpumep pacueta obwero eknaga gnAa CH u HH

B yenax wnnroctpayum dopmyna (7) Beina npumMeHeHa B 4acTHOM criydae cuctemel CH, npegnonaras, uto koadp-
dULyMeHT Nepefaun U3 Bocxogallen cuctemsl BH paBaH 1 Ha BCEX 4acTOTax FaPMOHWK W YTC MNaHWpyeMble YPOBHU B
cuctemax BH v CH cooTBeTCcTBYOT NpUBEAeHHBIM B Tabnuue 2. PesynsraThl NpeAcTaBneHsl & Tabnuue C.1.

Tabnuya C.1—Mpuemnemblli oGWNA BKTAR Gy YCTAHOBOK CH 1 HH B HanpaxeHusa rapmoHuk CH, ecnn koad-
duyuneHT nepegaun ot cuctemel BH—CBH cuutaetca pagHbIM eguHuLe

HeyeTHble rapMOHUKN, HE KpaTHbIE 3 HeyeTHble rapMOHUIN, KpaTHbIE 3 UeTHble rapMOoHMKK
omocr | [Es | oo | BT | wwor | Doy

5 4 3 2 2 0,4
7 2,8 9 0,4 4 0,2
1 28 15 0 6 0,2
13 2 21 0 8 0,2
17 1,2 10 0,2
19 1,0

23 0,8

25 0,7

YToB bl NpoNnMrCTPUPOBaTE CNyYad pe3cHAHCA B OKPECTHOCTHU S5-I rapMOHMWKK, HIDKE NOKa3aHo NpuMeHeHue dop-
Mynbl (7) ¢ TpEMA PasNUUYHBIMKU 3HAYEHUAMW KoaddULUMeHTa nepegadun Ha S5-i rapMoOHUKe:

- Touw =1 Capvary = 514 — (121414 = 4 %;
- Tsum = 2 Copyary = 514 — (2214114 = 2 %,
- Tsym = 3 Goppyary = 514 - (3-2)14]1114 = 0 %.

M3 npuBeeHHbIX BbILLE pe3ynsTaToB ACHO, YTO YKasaHHBIA NOAXOR CMEAYET NPUMEHATbL ¢ OCTOPOXKHOCTLIO, €CrK
KoadhdnLNeHT nepesaqn oT BocxopAlel cucTemel kK cucteme CH Bonee 1. CnegyeT Taioke NOMHUTb, UTO KO DULUEHTEI
nepejadyun 3aBUCAT HE TOMNbKO OT rAPMOHWYECKOrO NOPAJKA U PACNONOKEHUA, HO MOTYT TaKKe U3MEHATLCA CO BPEMEHEM
(HanpumMep, U3-3a PasMUYHBIX COCTOAHUA KOHAEHCATOPHLIX BaTapel).

34



FOCT IEC/TR 61000-3-6—2020

Mpunoxexue D
{cnpaBouHoe)

MeTtopa pasaeneHnsa NNaHUpyeMblX YPOBHEH U pacnpeneneHua HOPM 3MUCCHUMN
B ceTyaTbIX cuctemax BH—CBH

D.1 O6wunin MeTtoa pasaeneHns NiaHMpyeMblX ypoBHen B cuctemax BH—CBH

Metoa, npeacraeneHHbn B 9.2.2, crieAyeT pacnpoCTPaHUTe ANA NPUMEeHEeHUa Npu pasjeneHun nnaHupyemblX
YPOBHEH Mexay pasnUuHBIMW WWHAMW UMK NOJCTaHUWAMK B KOHKPETHOW cucTteme BH—CBH.

YuuTtbiBaa pucyHok 7, obme ycnoeus, 3agaHHbele dopmynoi (13), RorskHbl BEINONHATECA Ha Noboi nofcTaHumm m
U3 n NoAcTaHUui, oBpasylolnx paccMaTpUBagEMy O CUCTEMY:

[e]
[ o o o o o
Kiim| 2 EQm |+ Kfoem| 2 Elwi [+ +Kipm) 2 Elwi || <Lanv-emvs (1)
iBB1 is B2 iBBn
(=3 o
rae > Ef <Gy
ivBj
MpumeuvaHne — Popmyna (D.1) npegcraenaer coboii cymMMy nomex, nepefasaeMblx No BCEW cucTeme, no-

STOMY aHanNorMYHbLIE YCNOBKA TakKe AOIMKHB! BLINOMHATECHA Ha BCEX NOACTAHLWSX UMK WWHaX, obpasyloWwmnx paccMarpu-
Baemyto cuctemy BH—CBH, a He TonbKo B NyHKTe, NPefACTaBNAWEM NHTEREC.

Ana kaxkgoro nopaaka rapMoHuk h HeobxoAMMO onpeaenuTe KoIDULNEHTbI BIUAHUS Ky .

KoaddhuneHT BnMaHusa Khj_m npegcTaenaer cobol rapMoHUUecKoe HanpaMeHne nopagka h, KoTopoe BO3HUKEET B
yarne m, Korga rapMoHWYEcKoe HanpsKeHne nopagka h amnnutygol 1 p.u. NofaeTca B ysen j; pacyer Khj_m o6bIYHO Tpe-
6yeT MCNonb3oBaHUA KOMMLIOTEPHON NporpamMmel. KoadhduyWeHTsl BAMAHWA CBA3aHEI C ANeMeHTaMW MaTpuLbl NOMHBIX
COMNPOTWBMEHWI Y3Na CMCTEMBI NF NOpsaaka rapMOHWUK, NPeACcTaBNAWEro MHTepec.

Ha ocHoBe Toro e MeTofa pacnpefeneHus, UTo U NpUMeHsSeMblld paHee, U B cooTBeTCTBUK ¢ chopmynoin (14) go-
NycTUMBIH OGWWA BKNaj BCeX YCTaHOBOK, CO3aKOLWMX MOMEXW, KOTOPLIM MOXET BbiTh NPefoCcTaBNeH paccMarpuBaemMomMy
NYHKTY B, (paBHblii Gy g,,,), HOMKEH COCTaBNATH YacTb 0BLUero nnaHupyemoro yposHA Ans cuctemsl BH—CBH (L, g,
onpefenaeMyto Kak OTHOWEHWE MOLHOCTK Sy, K 06LIeld MOLHOCTK NMUTAHNA CUCTEME, T. €.

Sim
Sﬂ)+( & SQ)+...+(S )+...+( by S

h2-m’ im n-m " Sin

Gham :[q( -

M-m’

) ’ LhHV—EHV' (D2)

¢ AoBaeneHnem uneHos Buaa (K,‘,‘}fm : S“) A0 TEX NOP, NOKA OHN OCTAIOTCA 3HAUNTENBHLIMU N0 CPABHEHWIO C Sy

Mpu paccMoTpeHun m-ro yana u j-ro nto6oro u3 Apyrux N—1 ysnos, pacnonoxeHHbix Nobrn3ocTH, sHadeHna S,, U
S,j MOXHO PaccHUTaThb B COOTBETCTBUM € 9.2.1 1 chopmynon (10), UrHopupya Npu STOM BECL NOTOK MOWHOCTH S, MeXAY
nobeIMKU ABYMA U3 3TUX Y3rOB.

Kpome Toro, utobul coorBeTcTBoBaTEL hopmyne (D.1) B yane m, sknag Gth Ha KaXAaon u3 n-1 Apyrux WAH AOMKeH
TalKe YAOBNETBOPATE CrieyloWweMy YCNOBUIO:

S,

Gopi €« ! Lyins fon
(K Su) +(KE S -Si) v +(8y) + o w (K o S,) TR

(D.3)

Hanee paccmarpusatoT, HanpuMep, NpueMneMelil obwuin BkNag Gy gy BCEX YCTAHOBOK, CO3AAIOLLUX MOMEXW, KOTO-
pble MoryT BbITb nofkrtoHeHbl B NyHkTe B1. NpuMmenuTensHO K gaHHoMY oblueMy BKNagy AomnKHB 6bITb BHINOMHEHbI pac-
YETbI NO NPUBEAEHHBLIM HWXKE (hOpPMYNaM, KOTOPLIE ABMNAIOTCA Pe3ynsTaToM Nnpumenenna dopmyn (D.2) u (D.3) Ha yposHe
WWHLI B1.

Ona B1:

G,

he1 < Tj i
SH +(Kf?2—1 '812) +(Kf?3—1 'Srs) tee +(Ka 5, )

(D.4)
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Ana B2:

S

12
\IS + Ki?z 1 Stz)Jr(KOc

GhBZ = ) 'LhHV—EHV .5)

h3-1 St3)+' +(K1('.-xn 1 Srn
uT A ana B3, Bdu BS.

AHanorMyHble YCroBUSA Takke AoMKHEl GbITb BEINOMHEHL Ha YPOBHE APYruX LWKWH. Hanpumep, Ha ypoBHe LWKWHLI B2
UMeem:

Ana B1:
Ghgy S g \/ o asﬂ Lo e .6)
(Km 2 S )+S +(Kh3 2 f3)+‘ +(Kf(fn 2 Sm)
Ana B2:
| S
G = Loenv e .7)

<
nez O\tl(Km—z Sa)* S + (K2 S )+ = (Kp 5 S;)

WT A. ans B3, B4 w BS.
B uTore nonyyarot 1 ycnoBWA ANS KaXAoW WWHel. Hanpumep, AnsS WwWWHel 1:

- ycrnosue 1:
G < a aSﬂ p Lowv_envs (D.8)
VS + Kh21 rz) (Kh3—1'sr3)+' +(‘Khrm Sm)
- ycnoswue 2:
S
G < 1 L . D.9
"8t <0\€/(Kff12 S )+S +(Kh3 2 Sf2)+"'+(Kf(fn 2 Sm) hHV—EHV? ©9)
- ycrnosue n
Grgr < 97— = “Lotnv_etiv- (D.10)
V(Km n St ) (Kf(:xz n'St2)+'"+Sm

3arem AaHHLIA MeTop MOXET BbTb NPpUMEHeH ANA pasgeneHns NNaHUupyeMblx ypoBHeR, YTobbl nonyunTe obwni
BKIMAJ Gth ANA BCEX ApYrvX NofcTaHUWA wnu wuH B2, B3 u T. p., obpasylowux paccMarpusaemyo cuctemy BH—CBH.

OpHako B CnNyyae pe3oHaHCca 3Ha4YeHue Gth MOXET ObITh O4EeHb TPYAHO OUEHUTL U NpuMmeHeHue dopmyn (D.1),
(D.2) n (D.3) MmoxeT NpuUBECTU K NOYTU HYNEBOMY BKMaAy ANA HEKOTOPLIX MOACTaHUWA. B aTux cnyyasx BMecTo paccuu-
TaHHoro obLero BkNaga AoNXKHA pacnpefendaTbCa cnpaseanuBas AonNsA SMUCCHM MEXAY PasNUYHBIMU YACTAMU CUCTEMBI.
Mpumep 3TOrO CNy4Yas NPUBEREH HUXE.

CnefyeT yuuTbiBaTh, UTO HECMOTPA Ha Hanbonee TouHoe onpepeneHue dakTMieckux npuemMnemblx obwmx sxkna-
[0B Ha Kax Aol WwuHe, Byaywme N3MEeHeHWa cUCTEMbl Talkke MOrYT OKasaTb CYLLECTBEHHOE BMUSHUE Ha KO3hMDULNEHT
nepefauun u pasgeneHne ypoBHerW NOMEX MEXAY pa3nUYHLIMKA LWWWHAMW B cUCTEME.

D.2 Mpumep NpUMEeHEHUA € YYETOM BAUAHUA pe3oHaHca

MpuBeaeHHHEIA HUXE NPUMEpP UIMIOCTPUPYET YNPOLLEHHOEe NPpUMEHeHne MeTofa, NpeacTaBnNeHHoro B 9.2.2 u nog-
pasgene D.1, AnA pazgeneHns NraHupyeMbix YPoBHER N pacnpeaeneHusa HopMm amuccun B cucteme BH—CBH. MNpusege-
Hbl TaKX¥e METOAR 60pb6b| C [pE€30HaHCOM BHYTPU CUCTEMbI.

B srom npuMmepe uenb COCTOMT B TOM, YTOGbl ONpefentTe HOPMbl AMUCCUN S-i, 7-A, 11-A 1 13-i rapMoHUK ANA
ycTaHoBKM HoBOTO noTpebuTens (S; = 80 MBT), koTopas Byaet noakntodeHa k noacraHyuu «kOnurep 150 kB» (ysen 1).

MpuMmeuaHue 1 — MNpu pacuere HOPM SMUCCUN PEKOMEHAYETCA YUUTHIBATL HE TOMBKO CYLLECTBYHOLNE YCTa-
HOBKW, HO U HOBBIE YCTAHOBKM, KOTOPLIE MOTYT BbITh NOAKITIOUEHE! K cUcTeMe B GyAyLLEM.

MpumeuaHne 2— BHacToAWEM NPUMEPE CETb CYUTAETCA NOMHOCTLIO 3arpyxeHHo. [lobasnenne HoBol ycTa-
HOBKU B ceTb NoTpebyeT usMeHeHuid B cucTeme (HoBble TpaHcOpMaToOpPbl U MMHWUK), KOTOPbIE B MPUBEAEHHOM NpuMmepe
He paccMaTpuUBaloTcS.
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Ha pucyHke D.1 nokasaHa 4acTb GUCTEMBI, B KOTOPOW MOMb30BATENW MOTYT NOAKMIONATLCA C PA3NMUYHBIMUA YPOBHA-
MU HanpsxeHnd. Ysen ‘| npegcraenaeT uHTepec ANA NOAKTIONEHUA PacCMaTpUBaEeMOW YCTAHOBKU NONb3OBATENSA, HO Ha
PUCYHKe TalkxKe nokasaHbl Bnusnexaliye ycTaHOBKW, KOTOPLIE MOTYT OKa3bIBATL BITMAHUE HAa YPOBHW rapMOHUK B y3ne 1. Yaa-
MNEeHHble YacTU BXOAHOW W BLIXOAHOW CUCTEM NPeACcTaBMNeHs WX 3KBUBANEHTHLIMA NMOMHBEIMKW CONPOTUBMEHUAMWN UCTOUHUKA
(ANa TouHoK oueHkU koahULMEHTOB BNUAHWA cUCTeMa AormkHA BbiTb cMogenupoBaHa Kak MUHUMYM Ha pacCTOAHUU
2—3 y3noB oT y3MoB, NpefcTaBMsAoWMX MHTePeC).

Sg = 12TBA, 2-90° Se =7 BA, 2 -90°
2 Mapc 220 kB
Orumep 380 kB
. | Mepedaioujas Mepedaiowjan
Sec = 17BA, -0 ?QO%MB A nunust 10 km JUHUR 8 KM
l ;

FOnumep 220 kB
240 MB-A Mepxypuii 220 kB
tOnumep 150 kB 14 %

J- k \t\\
7 on - | \ 110 MBT 80 MBT
1\ kaBenb 10 Km ) Mepedaiowan Mepedarowan
AN

2 x 80 Msap | s 32004 s 12 ke S =24 TB-A, 2=80°
N
™~ e
\\\\ S; = 80 MBr 165 ME//// s l
HenmyHTSB_ kB YpaH 150 kB 25 MB-A
4 135 % CamypH 150 1B
Ypar 15 kB
lNepedaroLyan R
90 MBrT nuHus 48 km s = 16 TB-A, 2 =80 l
1 8 Msap
lnymon 150 kB

PucyHok D.1 — Cucrema BH—CBH, paccmarpueaemMan npy NogkioYeH HOBOW yCTaHOBKM, CO3Aa0WeER nomexu,
Ha nogcraHymnK yana 1

[apMOHWYEcKoe MOrHoe COMPOTWERIEHWe CUCTEMbI Ha noacTaHuun «fOnutep 150 KBy (y3en 1) nokazaHo Ha pu-
cyHke D.2. Korga koHaeHcaTopHble Batapen Ha noacraHymn «HOnutep 150 kB» oTknioueHsl, cylecTByeT naparnensHeIA
pescHaHc okono 11-# rapmoHukn Bnarogapa kabento BH, coeguHeHHomMy ¢ nogcraHuned «HerryH 150 kB»n (ysen 4).
B 3aBUCMMOCTU OT Harpyskn GaTtapen KOHAeHCaTopoBs Ha noacTaduyun «konutep 150 kB» (y3en 1) moryT BbITh BRIKOMEH,
Bbl3blBad pesoHaHc NubBo Ha 5-i rapmoHuke (2x80 Msap), nvbo Ha 7-i rapmonuke (1x 80 Mseap). Mpamaa nuHus 1 Ha
pvcyHke D.2 npeacTaenaeT coboi rapMoHUJYeckoe NonHoe ConpoTUBNeHe Ana YucToO MHAYKTUBHOR CUCTEMBI; Apyrve nu-
HuW, obosHadeHHble Kak 2, 3 1 4, npeacTasnaT cobol TeEopETUYECKWE 3HAYEHWUA STOO NOMHOMO COMNPOTUENEHWA G YYETOM
KoatbpMUNEHTOB youreHwa 2, 3 n 4 cooTBETCTBEHHO.

MpumeuaHne — B HacToAWeM NpuMepe YacToTa ceTi paeHa S0 u.
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ManHoe conpomveneHne, Om
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PucyHok D.2 — MapmoHUueckoe rnorHoe conpotuenexune B ysne 1

D.2.1 KoachcomuneHTbl BANAHNA

KoachdonymeHTI BIUSHUA MeXAy pasnUYHBIMU NOACTaHLUAMU OLeHMBaloT B cooTBETCTBUMK ¢ D.1 ¢ ucnonssosaHu-
eM nperpaMmel MogenvpoeaHus rapMoHuk. KoadduymeHT BnvaHna mexay yanamu j u 1 npeacrasnser cobol rapMoHu-
yeckoe HanpskeHue nopagka h B yane 1, Korga rapMoHUYeckoe HanpaxeHWe aMnNNUTYAOA 1 p.u. BO3AEACTBYET B yane j.
B tabnvue D.1 npuBeseHbl HEKOTOPLIE 3HAYEHUS, PACCHMTaHHBIE ANA ITOMC NpUMepa.

Tabnuya D.1 — KoapduyneHTbl BNUAHNA Khj_1 MEXIY Y3MOoM j 1 yarom 1

KoHchurypaymna cuctembl MoacTaHyua Yaen ﬂ.ﬂ,:h; 1= 5 D.H:h; 1= 7 An:/;rj_ =1 " An:;j_ =1 13
1 Barapen lOnutep 380 kB 2 0,86 0,22 0,05 0,04
030 Manp | Mepkypuii 220 kB 3 1,75 0,61 0,14 0,00
tOnurep 150 kB HenTyH 150 kB 4 1,00 1,24 3,77 83
¥paH 150 kB 5 1,16 1,56 0,22 0,14
2 Barapea lOnuTep 380 kB 2 0,37 0,59 0,1 0,07
KO.IHﬂggcﬁﬂ?appOB Mepkypuia 220 kB 3 0,81 1,49 0,29 0,17
IOnurep 150 kB | Henryn 150 kB 4 0,90 1,02 1,48 2,14
¥paH 150 kB 5 0,71 1,53 0,52 0,28
3 Barapes KOnuTep 380 kB 2 0,22 0,24 0,82 0,45
o aern | Mepkypuii 220 kB 3 0,50 0,59 1,66 1,31
tOnuTep 150 kB HenTyn 150 kB 4 0,85 0,87 0,92 0,96
YpaH 150 kB 5 0,51 0,58 1,24 3,20

MpuemneMblin oBILMIA BKMa BCEX YCTAHOBOK, CO3AAOLLMX NOMEXU, KOTOPLIE MOTYT BhITk NepefaHbl U3 nyHkra B1

(Gpg1), Bynet yacTbio obero nnaHupyemoro yposHsi B cucteme BH—CBH (Lpyy _gppy)» KaK yka3aHo Huxe [Ana ynpoule-
HUSA C Y4ETOM TONbKO opMynsl (D.2)].
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D.2.2 3chchekTbl pesoHaHca

MNpw cnabom peszoHaHce KO3(MEPULMEHT BAWAHUA MOXET ObITh BHICOKMM, YTO HEONPaBAaHHO OrpaHWUNBaEeT
3MUCCUIO.

Hanee paccMaTpuBaloT crydal NMocnefoBaTenbHOrO pesoHaHca. B nocrnegHem pagy nocrniegHed rpadbl Tabnu-
ysl D.1 koacbdpuyuent Brmanna Kz 4 = 3,2 Ha 13-i# rapmoHuke. Mcnonb3oeaHle 3TOM0 3HAUSHWS B BbILLENPUBEAEHHON
opMyrne B CoYETaHUW C nokasaTenemM CyMMUPOBAHWA o = 2 NPUBOAWUT K TOMY, UTO CYMMapPHYIO MOLWWHOCTL YCTAHOBOK,
NOAKMKOUEHHBIX B y3re 5, HEOBXO[UMO YMHOMUTE Ha koaddpuymerT K ,, koTopoli paseH 10,2,

B pesynbrare npocToro npuMeHeHUs BhiluenpreeeHHoR dopmyne obuni BkNag G, gy, PaspelledHblil Ana noa-
CTaHUMK 1, MOXET CTaTb OUeHb HU3KMM. B 3TOM chyJae 13-3a BLICOKOTo 3HaueHUs KoadgULUeEHTa BNUAHUS NpU Nocneqo-
BaTEMbHOM Pe30HAaHCe MEXAY Y3MoM S 1 yaroM 1 CKaxeHWe, BbI3BaHHOE YCTaHOBKaMW, NOAKITIOMEHHBIMU K yany 5, byner
oKasblBaTh Honbluee BNUAHWE HA UCKAXKEHWE HaNpAXEeHWA B yane 1, ueM B yane 5.

HeAcTBrUTeNBHO, rapMOHWUECKOe NOMHOE CONpoTUBNeHwe npu h = 13 (650 y), BuauMoe U3 ysna 5, AenAerca go-
CTATOYHO HU3KWUM, K&K NoKazaHo Ha pucyHke D.3.

MonHoe conpotuenexune, Om
200

180
160
140
120
100
80 .

60 / —
0 ST \

_e/ \¥ L

20 —
-

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Yacrora, My

PuecyHok D.3 — MNapMoHWueckoe nonHoe conpoTUBreHne Ha y3ne 5 «YpaH 150 kB», korga oTkntoveHbl 6arapeu
KOHAeHCATOpOoB Ha yane 1 «kOnutep 150 kB»

Moaxoa, NpUBEAEHHBIA HUXe, NPUHUMAET BO BHUMAaHMWe TOT ¢pakT, uTo 3chddeKkThl pe3oHaHca STOro TUNa [OMKHLI
YUUTBIBATLCA TakKe NYTeM ycTaHOBNeHWn Bonee HU3KMX HOPM 3MUCCUMW B y3re 5, a He TOMNbKO NyTEM CHUXEHWA UNn He-
ONpPaBAaHHOTC OrpaHWYeHUa 3MUCCUK B y3ne 1. BosMOXHBIA MeTog peanwsalun 3Toro NoAxoAa COCTOUT B onpeaeneHum
HOPM 3MUCCUW B y3Mne 5 KaK 3Ha4eHW TOKa, MOMyYeHHbIX NyTeM NOACTAaHOBKM MWHUMArTbHOTO 3HAYEHUS rapMOHWYECKOro
NONHOTO COMPOTUBNEHUA B KAYECTBE ONOPHOIO 3HAYEHWS, HaNpPUMep ¢ MCMNOMb30BaHUEM WAEANLHOMO NOMHOMO COMPOTMB-
NeHNA NHAYKTUBHOW CUCTEMBI, paBHOTO hZ 4. [IpyriM METOA0M ABMNASTCA OLEHKA HOPM SMUCCUM ANA YCTAHOBKM, MOAKN0-
UYEHHOW K Y3NnYy 5, C YUETOM WX BNUAHUA Ha HAaMNpsXXEHUS rapMOHUK B yane 1.

Takum ofpasom, AnsA oueHkn npuemnemoro rmobanbHoro Bknaga Gpgq B yane 1 crieflyeT yuuThIBaTb, UTO BCAKUNA
pas3, Korga rapMoHWJecKoe MoMHoe CONpPOTUBMNEHWE B yarle j CTaHOBUTCA MeHee, YeM MpousBefeHWe MNonHoro conpo-
TWBMNEHWs Ha OCHOBHOW YacToTe Z; Ha NopAfAoK rapMOHUKKM h, KOIDMULMEHT BIUAHUA Kpji—1 Mexay yanom Jj v y3nom 1
CnepyeT YMHOXUTb Ha KOA(MULMEHT yMeHbLISHUA F,, onpeaenaeMblil Kak OTHOWEHWe MeX Y 3HaueHnem hakTnieckoro
rapMOHWYECKOro MOMHOIO COMPOTUBMNEHWS U NWHERHOR 3KCTPANONALUUEN NONMHOMOC CONPOTHBMNEHUA HA OCHOBHOW YacToTe

cneayowmm obpasom
Z,.
F.o=— D.12
“hz (D-12)

rae Z,; — rapMOHMYECKOE MOMHOE CONPATUBIEHUeE B y3re J ana nopsagka h;
Z4j — TrapMOHWYECKOE MOMHOE CONPOTHBIIEHME B yane j ANA nopsaka A.

Hanpumep, korga 6arapen crarndeckux KOHASHCATOPOB Ha yane 1 BbIkoveHbl (KOHpUrypayua cucteMbl 3 B Tab-
nuue D.1), nonHoe conporueneHue Ha 13-l rapMoHuke B y3ane 5 B 3,2 pasa MeHblUe MUHUMAILHOMO ONMOPHOTO MOMHOTO
COMPOTUBNEHUA B yarne 5, NPUHUMaeMoro paBHLIM hZ, (cM. pucyHok D.3 npu yactoTe 630 My). Takum o6pasom, koapdm-
LIMEHT BNUAHNA Kpe 1 MEXAY Y3Namn S U 1 MOXHO YMHOXUTL Ha KO3 UL MeHT sz 0,31, kak nokasaHo B chopmyne (D.13)
1 B Tabnuye D.2.

3ror koachdouyneHT ocriabneHun sz MOXET NMPUMEHATBCA BCAKUA pa3, korAa koaddpruyueHT BnuaHuA Buiwe 1. MNepe-
cMoTpeHHas chopmMyna ansa pacdeta mobanbHoro BKnaga B yane 1 cneaylowas:
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I St

Gppy = - u - m
'VSH +(Fp Knzq) Sp, +(Fa 'Kh3—1) “Spa +(Frq Kng 1) ~Sia+(Fs 'Kh5-1) “Sts

Lopv_grv- (D.12)

MpumeuaHue 1 — Ecnu koacbduyneHT ocnabnexnuws F,; npesbiliaet 1, ato 6yaer ceAsaHo ¢ NapannentHeiM
pe3cHaHCOM, M MOXeT noTpeboBaTbcs Apyrol noaxod (HanpuMep, AONYCK pasyMHOro KoadpuUueHTa ycuneHus, Takoro
Kak 2—3).

Mpumeuanune 2— dopmyna (D.13) npumMeHaeTca ana onpefenenus Gpgy Ha WinHe 1, aaxe ecnu koagdrum-
€HT F,; MeHee 1. Ho B 3TOM cnyyae ANS pacyeTa HOpM 3MUCCHM rapMOHUUECKOTO TOKA Ha WnHE 1 hakTuueckoe 3HaueHue
rapMOHUYECKOID MOMHOTO CONPOTUBNEHNUA Z,,_4 AOMKHO BbiTb 3aMEHEHO STANOHHBIM 3HaYeHnem h-Z;_,.

KoadhuymeHTel ocnabnexna sz npusegeHsl B Tabnuye D.2 gna cnyuaes, koraa koaddUUUEHT BNUSHUA NpeBbl-
LIaeT eAWHULY.

Tabnwuya D.2 — Koaddbrynentsl ocnabnexnns

KoachdpuymneHTol ocnabneHun sz
KoHdmrypayma cucTembl MoacTaHyuA Yaen
h=5 h=7 h=1 h=13
IOnutep 380 kB 2 — — — —
Baraped -
1 KOHAEHCATOPOB Mepkypuii 220 kB 3 (1,10) — —_ -
2x 80 Meap
tOnuTep 150 kB Henryn 150 kB 4 (3,57) 0.73 0,06 0,02
¥pan 150 kB 5 (1,79) 0,41 — —_
{Onutep 380 kB 2 — — — -
Barapes -
5 KOHAEHCATOPOB Mepkypuit 220 kB 3 — 0,85 — —
1x80 Meap
tOnuTep 150 kB HenTyH 150 kB 4 — (1.73) 0,34 0,14
¥paH 150 kB 5 — 0,97 — —
lonutep 380 kB 2 — — — _
Barapes -
5 KOHAEHCATOPOB Mepkypuia 220 kB 3 — — (1,1 0,73
OTKMKOYEeHa
IOnutep 150 kB HenTy 150 kB 4 - — — —
Ypan 150 kB 5 — — (1,47) 0,31

Obwun srnag 3aTem MoXeT BTk paccunTaH ANA pasnuUHbLIX KOHUIYpaLWi CUCTEMBl U NOPAAKOB rApMOHUK. Pe-
3ynetaTel NpueeaeHb B Tabnuye D.3.

Mpumep pacuetos ANA 7-W rAPMOHWKK ANA KOHDUIypayum cuctemel Ne 2 npueefeH HUXe ¢ Ucnorb3oBaHueM ¢hop-
mynsl (D.13).

S,

G < H L .
781 = ¢ p = = = hEHV—EHV?

S +(Fpo Kig 1) "Spy +(F23 'Kh3-1) “Spa +(Frg Kpar) ~Siq +(F25 'Kh5—1) “Sis

5
Gy <14 24 2 %;
781 1,4 14 14 1,4
245 +(0,59) " 180 +(0,85 -1,49) "~ -190 +(1,02) " -90 +(0,97 -1,53)"" -25

Gy <0,92 %.

Ana kaxxaoro Nnopaaka rapMoHUK HeOBXOAUMO YUUTHIBATE TONBKO HAUXYAWWA crydaid, Kak nokasaHo B Tabnuye D.3.
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Tabnuya D.3— OBuwwe Brnagbl Gpgy Ha yane 1

MopsapoK rapMoHUK h=5 h=7 h=1 h=13
MnaHupyeMblid YPOBEHb Ly, mhy 2% 2% 1,5% 1,5 %
MokasaTernk 3akoHa CYMMWPOBaPHUA 14 14 5 5
a l H
KoHdourypaymsa cuectemel Gyg1 (Up/Uy), %

BaTapes KOHAEHCAaTOPOB
1 2x 80 Meap 0.77 % 1,29 % 1,37 % 1,39 %
OnuTep 150 kB

Barapes koHOoeHcaToOpoOB
2 1x 80 Meap 1,16 % 0,92 % 128 % 1,36 %
HOnutep 150 kB

BaTtapes koHgeHcaToOpoB
3 OTKMOMEHa 1,36 % 1,30 % 0.69 % 092 %
HOnutep 150 kB

Ofwue BKMafL!, KOTOpble MoryT BbiTh AONYLLEHE ANSA BCEX APYIMX UCKCKAIOWMX YCTAHOBOK, NOAKMIOMEHHBIX K LWK-
Ham B2 (Gpgo), B3 (Gyg3) M T A., MOTYT BLITh nonyyeHsl TakNM xe ofpa3oM, HO B KauecTBe AONOMNHUTENBLHOrO Wara Npw
UCNONb30BaHUWN METORA CNeAyeT Takke yBeguThca, UTO YONoBus, ykasaHHule B coopmyne (D.3), yaoBneTBopeHb! B OTHO-
LeHUK Bcex obLUX BKMagoB, onpefjeneHHex Takum obpasom. B npusegeHHOM npuMepe ANA yNpoweHnsa Nnpegnonaraer-
CA, YTO YKa3aHHbl€ YCINOBWA BbINOMHAKTCA.

D.2.3 Hopmbl amuccun

C vcnonbzoeaHnem dopmynel (15), npueegeHHoOR B 9.2.3, 3aTeM MoryT 6biTb onpeaeneHbl HOPMbl SMUCCUN FrapMO-
HUYECKOro HaMPSAXEHWs, KOoTopble ABNATCA hyHKUWed OTHOLWEHNWS COrmacoBaHHON MOWHOCTY ycTaHoBku (S;, MB - A) K
oBLei MoLHOCTU NuTaHns (Sy) Ha noacTaHymn 1.

B atom criyuae umesm:

S
- 5-ArapMoHuKa:  Eg= Gogqal—— =077 %4 80 =0,35 %;
S, \/245

S
- 7-ArapMonuka:  Eyq; = Grgy S_ =0,91% 14 ” :0, 1%;

U‘l

W

11-A rapMoHuka: B4 = 11B1oc— 0,69 % - 224 =0,39 %;

- 13-arapmonnka:  Ejq; = G13B10{{s_ 0,92 % - ,/ =0,5 %.
t1

HopmMbl aMUCCUW, ONpefeneHHble B 3HAYEHUAX rapMOHMYECKUX TOKOB, MOTYT BbiTh NOoNyUYeHH ¢ MCNONbL3oBaHWEM
rapMOHUYECKOro NOMHOMO conpoTUeNeHns (cM. pucyHok D.2 n 6.4.1). OfHako He cnefyeT yuuThiBaTb OYEHb HU3KNE 3Ha-
YeHWHA MOMHOTC COMPOTUBMEHUS W3-3a NOCMEAOBATENBHOIO pe3oHaHca (koadduyneHT ycurneHua < 1), kak obbacHeHo
B6.4.1.

B cooreeTcTBUM € nogpasgenoM D.2.2, ecnv AnA HeKCTOPbIX FAPMOHUYECKUX NOPAAKOB MOMHLIE COMPOTUBEHNA
Zhj Me&Hee OMopPHOro 3HaYeHWs h-ZU, OHW JOMXHEI BBITh 3aMeHeHbl ONOPHBIMU 3HAYESHUAMK ANg pacyeTa HOpM amuccun
rapMOHUK TOKa AN 3TUX rapMOHWYECKUX NOPSAAKOB.

B cnyuyae napannenbHoro pesoHaHca, U3-3a KOTOPOro B CETW MMeeT MecTo Ko3dhdULUEHT ycuneHus, npesbiwa-
IOLWMIA 2 UK 3, ceTeBor opraHn3auu cnegyer M3yuUTb BO3ZMOMHBEIE Mepbl MO yMeHblUeHUo ycuneHna. Hanpumep, KoH-
AeHcaTopHule Gatapen MoryT BbiTe OTCTpoeHsl, YToBbl M3bexaTe pesoHaHca Ha 5-U W 7-H rapmoHukax. OgHako korga
pesoHaHC obycnoBneH eMKOCTLI NMUHWE Mnu Kabeneid, moxeT GbiTh TPYAHO W3MEHUTE YCNOBWA PE3OHAaHTCAa, KaK 3TO U
NPONCXOHJMUT B PACCMOTPEHHOM NPUMEpe, KOrfa peacHaHc kabera Ha 11-1 rapMoHuKe NoABnAeTCs, korga batapen kox-
feHcaTopos B yarne 1 He paboTatorT.

U‘l

%]
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MpunoxeHue E
(cnpaBo4dHoE)

CNUCOK YCINOBHbIX 0602HaYeHUd U MHOEKCOB

E.1 O6wenpuHATbIe OYKEEHHbIe 0603HAYeHUA

A — nocTofHHaa pacnpejeneHnsa B 3aBUCUMOCTI OT OTKMUKA AaHHOW CUCTEMBI HA rapMOHUYECKOe HaMNPsXeHWe;
¢ — MOKa3aTeNk 3aKoHa CYMMUPOBAaHNS,

C — ypoBeHb (3NeKTPOMarHUTHOW) COBMECTUMOCTH;

E — Hopma (snekTpomMarHUTHOR) 3MUccui;

F — oTHoWeHWe MOLLHOCTEN KOPOTKOMO 3aMbIKaHWA B TOUKE NUTAHUA W HA yaaneHHOM KoHue dugepa CH;

F — oTHoweHWe haKkTU4ecKoro NoNHOMo rapMOHUYECKOro CONPOTUBNEHWA K NOMHOMY rapMOHUYECKOMY COMNPOTUB-

NeHuto, onpeeneHHOMY YMHOMEHWNEM CONPOTUBNEHNA Ha OCHOBHOWN 4acToTe Ha NopAJQOK rapMoOHWK (,D,J'Iﬂ cucrem BH u

CBH);

npu B

MexH,

G — gonycTumbld cBLWMA BKNaZ 3MUCCUN B ONpeAerneHHon YacTu CUCTEMBI,
h — nopaaoK rapMoHKKW;

i — OAWHOYHBLIA MOMNB3OBATENb UMK YCTAHOBKA MOMNbL30BATENS,

[ — TOK;

K, k — koathduyWeHT unu cooTHoLeHWne MexXay ABYMSA 3HauyeHuAmMK (obwee sHadeHue);
[ — AnvHa NUHWK UK orgepa,

L — nnaHnpyeMuld ypOBEHL;

PCC — Touka obwerc npucoeguHeHNns,

POC — Touka npucoeguHeHNs,

POE — Touka oueHku;

P — akTvBHaa MOLLHOCT;

S — nonHasa MOLHOCTE;

T — roadbcbuyMeHT Nepegavu,

U — HanpspreHve;

X — PeakTUBHOE COMPOTUBIIEHUE;

Z — rornHoe conpoTUBneHue.

E.2 CNMCOK MHAEKCOB

a — cpefiHee 3HaueHue;

h — nopsAaoK rapMOHUKK,

hUM — nepepaqa rapMOHWYECKOro HaNpaKeHWA nopagka h, UMEeIoLWEeroc «Ha BOCXOAALIEM KoHUe» (Hanpumep,
H), Ha cpepHee HanpsaxeHue,

i — nonb3oBaTENb UMK YCTAHOBKA NOMNL30BaTENA

J— ycTpoincTeo (obopyaoBaHue, cozfarollee NoMexXn) U y3en (OTNWYHBIA OT y3ra m) B CUCTEME,
LV — nuskoe HanpsxkeHue (HH);

m — HOMep CTaHLWKU UMK WWHL (PAaCCMaTPUBAEMOTO Yara);

MV — cpegHee HanpstkeHne (CH);

N — 4YWUCNOo CTaHUWI, LWKWH UNU HOUAEPOB B CUCTEME;

w — Haubonee cnabulid puaep.

E.3 CNUcoK OCHOBHLIX YCNOBHbIX 0603HAYEHUIA
MpuMmevaHune 1 — YcnosHule oboaHaueHUs, He Tpebylowme pasbACHEHWIA, He YKasaHbl.

B,,, — wuHa unu ctaHuuA B cucteme (1 <m < n);

Ejp; — HOPMa 3MNCCUM FrAPMOHUYECKOro TOKa nopsaaka h Ana ycTaHoBKW Nonk3osarens /;

Epj— HOPMa 3MUCCHM rapMOHWYECKOTO HANPSKeHUA nopaaka h AnsA YCTaHOBKW NOMb3oBaTend /,

GppveLy — NPMEMNeMBIR OBWMIA BKag B HanpsxeHwe h-i rapMoHnkn Bcex yctaHosok CH n HH, cozparowux no-
KOTOpblE MOTYT NOMyYaTh NUTAHWE OT paccMarpusaeMoit cucteMsl CH, %;

Gpgm — MaKCUManbHbIA 0DWMA BKNaA B HANPAXeHWe h-i rapMOHUKW BCEX YCTAHOBOK, CO3AAIOLIMX NOMEXH, KOTO-

pEle MOTYT NONyYaTs NUTaHWe oT AaHHOR NoACTaHUUKU B, B paccMaTpusaeMon cucteme BH—CBH, %;

HVDC — BbIcOKOE HanpaXeHWe NOCTOAHHOIO TOKA;
Ipi— YPOBeHb 3MWCCUK raPMOHMYECKOTO TOKa NopsagKka h YCTaHOBKKM nNonb3osaTens f;
Kppys — KOIOMULMEHT YMHOKEHNA AMNA YPOBHEW COBMECTUMOCTMU NPU KPaTKOBPEMEHHLIX HAMPAXEHNAX FapMOHUK

nopsAaka h, obecneuynBatoMid NonydYeHne COCTBETCTBYILWMX KPaTKOBPEMEHHLIX 3HAYeHUA YPOBHER COBMECTUMOCTU
(B cooTBeTCTBWM C onpegeneHnen no [6]). [Cm. Takke HacToAwwmiA ctaHaapr, 4.1, dopmyna (1)];
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Kpi_m — T@pMOHUYECKoe HanpsxeHue Nopaaka h, KoTopoe BOIHUKAEST B yane m, eCcrv B y3en j NoAaeTcs eiuHUYHoe
rapMoHuYeckoe HanpsxeHwe nopagka A (1 p.u.) (B ponAx HaNpAXKeHWa OCHOBHOW YacToTh);

LpryEny — MNaHUpyeMblid YOBEHb rapMOHUYECKOTo HaNpaxeHna nopaaka h ana BH—CBH, %;

Lpppy — NNaHUpyeMblid ypoBeHb rapMOHUYECKoro HanpsxeHna nopagka h ana CH, %;

POE unu POE; — Touka OLEHKM 3MWCCUM YCTaHOBKM NOMb30BaTeNs /;

P;— aKkTWBHasA comacoBaHHas MOLLHOCT b OTAENBHOTS NOMb30BATENA UMK YCTAHOBKW NoMb3osaTens f

SVC — cTaTuyeckuidi KOMNEeHCaTop PeaKkTMBHOW MOLLHOCTH,

Qpshunt — AMHAMUUECKAA xapaKkTepucTuka, Meap, Moboro peakTopa ¢ TUPMGTOPHLIM yNpasneHhem nobebix craru-
YECKMX NepeMeHHbIX KOMMNEHCAaTOPOB, NOAKNIOUEHHBIX K pacCMaT pUBaeMON LWWHE;

Spi— B3BELUEeHHasn UCKaXaloLLan MOLHOCT b NOMNL30BATENA /;

S; = P,/cos@; — cormacoaHHaa MOLWHOCTL YCTAHOBKW NOMB3OBATENA / UMW HOMWHANBHAA MOLHOCTL, MB-A, pac-
CMaTprBaeMol YCTaHOBKEW (cospatolwen nomexu) (nubo Harpyskn, nubo reHepayun);

S,y — obLasa MOLWHOCTE YCTaHOBOK, KOTOPEIE MOMyYaoT NMUTaHWe HENOCPEACTBEHHO MPK HU3KOM HaMpsKeHU Ye-
pes TpaHcdopmaTop(bl) cTaHumn BH/CH (Brnrouan obecnevyeHne pocta Harpyzkn B Byayliem);

Sy — 06Wasa MOWHOCTL YCTAHORBOK, KOTOPHIE NOMYYaKT NUTaHWe HenocpefCcTBEHHO MPU CpefiHeM HaNPsXeHUA
yepes TpaHcdopmarop ctaHyuu BH/CH (Brnowas obecneveHue pocta Harpysku B 6ygywiem);

Syt — MOLWHOCTE, MB-A, NepefaBaemMas B Lenb, BEIXOAALLYIO N3 paccMarpusaeMol WinHsl BH—CBH (Brntouast
obecneveHmne pocTa Harpyskn B Bygyliem);

Spip — MolHocTs, MB- A, nioBeix cTaHuuii BH noCcTOAHHOO TOKa Nk HEMUHERHLIX reHepUPY IOLLMX YCTAaHOBOK, NOA-
KMIOYEHHBIX K paccMarpusaeMoi wnHe BH—CBH;

Sgc — MOLLHOCTb KOPOTKOTD 3aMbIKaHUS,

S;— obuw@asa MOWHOCTL NOCTaBKK pacCMaTpUBaEMON CUCTeMEl, BrNoYasa obecnedeHune pPOCTa Harpysku B Gyayliem
(B NpuHUMNe, S;— CyMMa MOLLHOCTER BCEX YCTAHOBOK, BKMHOMAA YCTAHOBKWN «BHU3 MO TEYEHUION, KOTOPLIE MOMyYaKT Ui
MOryT NONy4YaTk NUTaHWEe OT PACCMaTPUBAEMON CUCTEMBI);

TCR — TWpWUcTOpHBEIR YNpaenseMbld peakTop;

THD — cyMmapHoe rapMOHUYECKOe WCKAaXEeHWEe — OTHOLWEHWE CpefHEeKBafpaTUuyHOro 3Ha4YeHWs cyMMbl BCEX
rapMoHUYECKMe COCTaBNAMLLMe A0 YCTAHOBNSHHOIo nopspka (H) K cpegHekBagpaTuiHOMY 3HaYEHWI0 OCHOBHOMO KOM-
MOHeHTa;

Thum — koabhuyMeHT nepegaqdy HaNPAXEHWs rapMoHKUK Nopagka i «BBEpX MO TEYSHUIO» K CpeaHEeMy HanpsKe-
HWIO; 3HAYEHWE B 3aBUCUMOCTMN OT XapaKTePUCTUK CUCTEMBI, YPOBHEW HAarpy3ku N NopsfKa rapMoHWK;

U, — rapmoHuueckoe HanpsaxeHue nopsgka h (oblee sHaveHue);

Uppy — rapmoHiyeckoe HanpaxeHwe nopsagka h npu BH;

Uppy — rapmoHuueckoe HanpsxeHue nopagka h npu CH;

UpLy — rapMoHuueckoe HanpsieHue nopsgka h npu HH;

Up; — YPOBEHE 3MUCCUN FapMOHNYECKOTD HANPAXEHUA NOpAJKa h nonb3osaTens /,

X — FapMOHUYeckoe peakTUBHOE COMpPOTHUBMEHWe NopAaKa h CUCTEeMbI AMEKTPOCHABXEHWA B TOUKe OLEHKU YCTa-
HOBKH /;

Z,; — rapMOHWYECKOE MOMHOE COMPOTUBIEHWe MOpAfka h cUCTeMbl anekTpocHabkeHua B Touke oueHku (POE)
YCTAHOBKM /.
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MpunoxeHue JA
(cnpaBo4Hoe)

CBelleHUA 0 COOTBETCTEUM CCbUTOMHbIX MEXAYHAPOAHbIX CTAHOAPTOR MEXKrocyaapcTBeHHbIM

CTaHgapTaM
Tabnuuya AA.1
O6o3HaYeHUe CCBINOYHOrO CTeneHb OBozHaYeHWe U HAMMEHORAHWE COOTBETCTRYIOLErO
MEXAYHAPOAHOTO CTaHAapTa COOTBETCTBUA MEXTOCYAapPCTBEHHOrO CTAHAAPTA
|[EC 60050-161 MOD MOCT 30372—2017 (IEC 60050-161:1990) «CoBMecTUMOCTb
TEXHWYECKUX CPEACTB 3NEKTPOMarHuTHada. TepMUHbl U onpefe-
neHna»
MpumevyaHue — B Hacroawelh Tabnuue UCnons30saHo cnegylowee ycnosHoe obosHaveHne cTeneHu cooT-
BETCTBUA CTAaHAapTOB:
- MOD — mMoanthULMPOBaHHBIA CTaHAapPT.
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