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MpepucnoBue

Llenu u npuHumnbl ctaHaaprusauum B Pocouiickon denepauyum ycraHoBneHsl deaepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TexHU4eCKOM perynupoBaHumy, a npaBuna NPUMEHEeHUs HALUMOHAarbHbIX CTaH-
papros Poccuiickon ®egepauun — FOCT P 1.0 — 2004 «Crangaptusauua B Poccuickon ®egepauyumn. OCHOB-
HblE NONIOKEHUAY

CBegeHuA o ctaHpapre

1 PABPABOTAH HayuHo-ucnbitarensHbiM LeHTpoM «CAMT3IC» n TexHU4€CKMM KOMUTETOM NO CTaHAAPTU-
3auum TK 30 «3nekTpoMarHuTHasi COBMECTUMOCTb TEXHUYECKUX CPEACTBY HAa OCHOBE COOCTBEHHOTO ayTEHTUYHO-
ro nepeBoaa Ha PyCCKuii 3blK MEXAYHapOAHOro CTaHAapTa, yka3aHHOro B NyHKTE 4

2 BHECEH TexHuyeckum koMuTeToM No ctaHgaprusaumm TK 30 «3nekTpomarHuTHaa COBMECTUMOCTb
TEXHUYECKUX CPEACTB»

3 YTBEP>XAEH W BBEJIEH B IEVICTBUE Mpukaszom dGeaepanbHOro areHTCTBa N0 TEXHUHECKOMY pery-
NMPOBAHUIO U MeTPonorum ot 29 Hosabpsa 2011 1. Ne 1841-ct

4 Hacroauwui ctaHaapT aBnsieTcs MoAUULIMPOBAHHBLIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY CTaHAAPTY
M3K 61800-3:2012 «CucrtemMbl aneKTpUYECKOro NpUBOAA C pErynupyeMon CKopocTblo. Yactb 3. TpeboBaHua
OMC u cneynanbHble MeToabl ucnbiTaHui» (IEC 61800-3:2012 «Adjustable speed electrical power drive
systems — Part 3. EMC requirements and specific test methods»). Npu 3aToM AONONHUTENbHLIE MOSIOXKEHUSA
1 TpeboBaHUA, BKNIOYEHHbIE B TEKCT CTaHAApPTa ANs yueTa noTpebHOCTEN HALUMOHANbLHOW 9KOHOMMKM POCCUCKOn
Pepepauyum n 0cobeHHOCTEH POCCMINCKOW HaLMOHAmNbHOW CTaHAApTU3auuu, BbIAENEHbI B TEKCTE CTaHaapTa
KYPCUBOM.

HaumeHoBaHWe HacTosAILEro cTaHaapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUST YKa3aHHOTo MeXayHa-
poaHoro craHgapta AnAa npusegeHus B cootsercreue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpu npumMeHeHMn HaCTOALLEro CTaHAapTa PEKOMEHAYETCA UCMONb30BaTb BMECTO CCbINOYHbIX MeXAYyHa-
POAHbIX CTaHAapTOB COOTBETCTBYIOLLME UM HaLMOHanbHble cTanaapTel Poccuiickon ®eaepauumn, ceefeHnsa o
KOTOpPbIX NPUBEAEHbI B AOMOSNHUTENMBHOM MpUnoxeHun OA

5 BSAMEH TOCT P 51524—99

UHehopmayusa 06 UsMEHEHUSIX K Hacmosiuiemy craHO0apmy nybrnukyemcs e exxee00H0 u30asaeMOoM UHGOP-
MayuoHHOM ykazamene «HayuoransHbie cmaH0apmbi», @ MEeKem USMEHEHUL U NMonpasoK — 6 €KeMECAYHO
usfasaembix UHhOPMaUUOHHbIX yKaszamernsx « HayuoHanbHbie cmaH0apmbi». B criydae nepecmompa (3ameHbi)
unu ommeHs! Hacmosuwezo cmaHdapma coomsemcemeyiouiee ysedomreHue 6ydem onybriuKo8aHo 8 eXXeMecsy-
HO u3dasaeMoM UHOPMaUUOHHOM yKasamerie «HauuoHanbHbie crmaHdapmbiy». Coomeemcemaeyiowias UHpop-
mayus, yeeOoMIIeHUS U MeKCMbl Pa3Melaromces markke 6 UHgopmMayuoHHOU cucmeme obuyeeo rosib30e8aHus —
Ha ochuyuanbHoM calime ®edeparnbHo20 azeHmemea ro MexXHUYECKOMY pezyriuposaHuio U Memposoauu 8 cemu
UrmepHem

© CrangaptuHcpopm, 2014

Hacrosiuyit CTaHAapT HE MOXET BbiTh MOSIHOCTLIO MK YaCTUYHO BOCTIPOM3BEAEH, TUPAXMPOBAH 1 pacnpo-
CTpaHeH B Ka4ecTBe 0huLManbHoro usaaHus 6es paspeLieHus degeparnbHOro areHTCTBa No TEXHUHECKOMY Pery-
NUPOBAHMIO M METPOSOTUM
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Mpeancnosue k MOK 61800-3:2012

MexxayHapoaHbin craHgapt MOK 61800-3:2012 noarotoBneH nogkomMuteTom 22G «CUCTEMDI SNeKTpUYec-
KOro npuBOAa C perynupyemoi CKOpPOCTbIO, BKITIOUAIOLLME NONYNPOBOAHUKOBLIE CUMINOBLIE Npeobpa3soBaTenu»
TexHuueckoro komuteta MOK TK 22 «Cucrembl u 060pyaoBaHue CUNOBOM SMEKTPOHUKUY.

Hacrosias koHconuaupoBaHHas Bepcusa M3OK 61800-3 Bkniouaet B cebs ctaHaapt MOK 61800-3:2004
(sTOpoe usnanue) n UsmeHenue 1 (2011) K Hemy.

B Tekct MOK 61800-3:2004 BHECEHBI TPM OCHOBHBIX MU3MEHEHUS N0 OTHOLWEHMIO Kk MOK 61800-3:1996:

a) Knacchbl pacnpegeneHus cuctem anekrpudeckoro npusoaa (C3IMN) (HeorpaHMyeHHOE pacnpeaeneHue u
orpaHu4YeHHoe pacnpeaeneHune) sameHeHbl Ha kateropumn C3IM (C1—C4) ¢ BknoveHUem onpeaeneHmii, 0oTHOCS-
LLIMXCA KaK HenocpeACTBEHHO k 060PYA0BaHNIO, TAK U K €r0 NpeanonaracMoMy MCNosnb30BaHWUIO,

b) yTOYHEHbI HOPMbI 31IEKTPOMAarHUTHOW SMUCCUU;

¢) nnaH SMC 0606LueH ans sknioueHns C3MM kateropum C4.

Hymepauus Tabnuy npueaeHa B COOTBETCTBUM C opurnHanom M3K.
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HAUUWOHANBbHBIN CTAHAOAPT POCCUNCKOWNW DEQLEPALUMN

COBMECTUMOCTb TEXHUYECKUX CPEACTB INEeKTPOMarHuTHas

CUCTEMbI NEKTPUHECKOIO NPUBOJA
C PENYNIMPYEMOWU CKOPOCTBLIO

YacTtb 3
TpeboBaHua AMC u cneymanbHble METOAbI UCNLITAHUIA
Electromagnetic compatibility of technical equipment.

Adjustable speed electrical power drive systems. Part 3.
EMC requirements and specific test methods

Dara sBBeaena — 2013 — 01— 01

1 O6bnactb NpUMeHeHUs1 U uenb

Hacroswmii crangapt ycraHasnuBaeT Tpe00oBaHusi ANEeKTPOMarHMTHON coBMecTuMocTn (SMC) k cuctemam
anekTpuveckoro npusoaa (C3IM) B coOOTBETCTBMU C onpeaeneHmem 3.1, npeaHasHa4veHHbIM 4N perynuposaHus
CKOPOCTM BPALLIEHUS ANEKTPUYECKUX ABUTATENEN NEPEMEHHOTO M MOCTOAHHOTO Toka. Tpe6oBaHUA yCTaHOBIEHbI K
C3I1 ¢ npeobpasoBarensimm BXOAHOTO W/MNW BLIXOAHOTO HANPSDKEHWIA TEPEMEHHOIO TOKA (HANPSXKEHNE «NUHNA —
nMHUA») Ao 35 kB (cpeaHeKkBaapaTMYecKoe 3HaYeHUue).

Hactosawmii ctaHgapt pacnpocrpaHsaeTcs Ha CIl, NPUMEHSAEMbIE B XUSbIX, KOMMEPYECKNX U NPOMBILLNEH-
HbIX 30HaX, 32 UCKMIOYEHUEM NPUMEHEHWI AT ANEKTPUIECKON TAMU U ANEKTPUIE CKUX TPAHCNOPTHBIX CPEACTB.
C3I1 moryT 6bITb NOAKIMIOYEHBI KaK K MPOMBILLITEHHBIM SJIEKTPUYECKUM CETAM, TaK M K HU3KOBONBTHLIM 3MNEKTPU-
YEeCKUM CeTsIM 06LLero HasHaveHus. MpoMbILLNEHHbIE CETU NOMYYAIOT NUTaHKE OT OTAESbHbIX pacrnpeaenurenb-
HbIX TPAaHCPOPMAaTOPOB, KOTOPbIE 0BLIYHO PACMONOXKEHLI OKOMO UNWU BHYTPU NPOU3BOACTBEHHOMN 30HbI U NUTAIOT
TOMNbKO NPOMBILUNEHHBLIX NOTPebuTenei. MPOMbILLNEHHBbIE CETU MOTYT Takke NOsy4aTb MUTAHNE OT COOCTBEHHOIO
3MEKTPUYECKOTO reHepupyioLLero 060py10BaHus.

CO3IM moryT 6bITb HEMOCPEACTBEHHO NPUCOEANHEHBI K HU3KOBOSLTHLIM 3NEKTPUYECKUM CETAM 00LLEro Ha-
3HaYeHUs1 C 3a3eMNEeHHOI HENTPAarblO, K KOTOPbLIM TaKXKe NOAKIYaTCA ObiToBbIE NOTpebuTenu.

CO3I, Ha KOTOpbIe PacNpPOCTPAHSIETCA HACTOSALLMIA CTAHAAPT, BKIOYALOT LLMPOKYIO HOMeHknarypy C3l moL-
HOCTbIO OT HECKOIbKMX COTEH BaTT A0 coTeH meraearT. C3IM yacto BxoaAT B GonbLuyio cuctemy. Hacrosimi
CTaHAapT He pernaMeHTUpyeT CUCTEMHbIE aCMeKTbl, HO COAEPKUT PeKOMEHAaLUW no AaHHOMY BOMNPOCY B MPUIIo-
»xeHuax B, C, D.

TpeGosaHua SMC BbIGpaHbl Tak, UT0ObI 06ecneunBaTb 4OIKHbIN YPOBEHb 371EKTPOMArHUTHOW COBMECTUMO-
ctu anst COl B KUNbIX, KOMMEPYECKMX U MPOMBILLINIEHHbIX 30HaX. YCTaHOBMNEHHbIE TPEBOBaHNSA HE YUNTHIBAIOT,
OZIHAaKO, T€ AKCTPEMANbHBIE Cry4Yan, KOTOPbLIE MOTYT UMETb MECTO C UCKITIOYUTENBHO Maroi BEPOSITHOCTLIO. Msme-
HEHURA XapakTePUCTUK SMEKTPOMArHUTHOW coBMecTuMocTn C3TM, npoucxoasiune B aBapuiHbIX pexxumMax, B Ha-
CTOSsILLEM CTaHJapTe He paccMaTpUBalOTCS.

Llenbto HacToALWwero craHgapTa ABNsSeTca onpeaeneHme HopMm u MeToaos ucnbitaHun C3M ¢ yueTom ux
npeanonaraeMoro npuMeHeHus. Hactoswmii ctaHaapT coaepXXut TpeboBaHKUs K NTOMEXOYCTORYMBOCTM U Tpebo-
BaHWA K 9N1EKTPOMarHUTHoOM amuccun ot C3r.

MpuMeYaHne— OnekTpoMarHnTHas 3MUCCUS MOXET OKa3blBaTb BIUSHWE Ha APYroe snekTpoHHoe obopy/o-
BaHWe (HanpuMep, paguonpPUEMHUKN, N3MePUTENbHYIO annapaTtypy W BEIMUCTIUTENBbHYIO TEXHUKY). [TOMEXoyCTONYNBOCTb
HeobxoauMa, 4Tobb! 3almTUTL COMM OT HenpepbIBHLIX U KPaTKOBPEMEHHBLIX KOHAYKTUBHLIX U U3fyYaeMblX NoMeX, BKMo-
Yas aneKTpocTaTuyeckne paspsabl. TpeGoBaHWA K 3NIeKTPOMarHUTHOW 3MUCCUN 1 NMOMEXOYCTOMHMUBOCTM CormacoBaHsbl
Lpyr ¢ APYroM 1 ¢ peanbHON aneKTpoOMarHMTHOM o6cTaHoBKoM Npu akcnnyatauuun COlT.

N3paHue oduumansHoe
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Hacroswmii cranaapt ycraHaBnMBaeT MMHUMAaNbHO HE0OX0AuMble TPeBOBaHUS ANEeKTPOMAarHUTHOW COBMeE-
cTumocTum ansa C3.

TpeboBaHus K NTOMEXOYCTONYNBOCTU YCTAHOBMEHbI B COOTBETCTBUM C KNaccUmrkaLmen anekTpoMarHMTHOM
obcraHoBkW. TpeboBaHUSA K HU3KOYACTOTHOM S1EKTPOMArHUTHOW 3MUCCUM YCTAaHOBIEHbI B COOTBETCTBUM C Xapak-
TEPUCTUKAMU IMEKTPUYECKUX CETEN. TPeOOBaHMA K BbICOKOHACTOTHOW 3MEKTPOMarHMTHON 3MUCCUM YCTAHOBIEHbI
B COOTBETCTBUM CYETbIPbMS KAaTeropusiMm npeanonaraemoro npumeHeHunst C3Ir1, KOTopble 0XBaTbIBAIOT YCIOBUS
3MEKTPOMArHMTHON 06CTAHOBKK, U BBEAEHUS B AENCTBUE.

B kavecTBe cTaHAapTa, pacnpoCTPaHSAIOLLErocs Ha NPOAYKLUMIO KOHKPETHOrO BMAA, HACTOSILLMIA CTaHaAapT
MOXeT ObITb MPUMEHEH ANns oueHku cooTBeTcTBMA C3M. CTaHaapT MOXET ObITb TAKKE NPUMEHEH AT OLIEHKU
cooTtBeTCcTBMA C3l nnu 0CHOBHLIX Moaynei npusoga (OMIM) (cm. 3.1), KOTOpbIE MOTYT ObITb MAPKMPOBAHLI B
OTAENLHOCTY.

Hacroswwmii ctangapt BkntoyaeT B cebs:

- Tpeb0oBaHNUsA OLEHKM COOTBETCTBUSI NPOAYKLMU, NOANEXALLEN PA3MELLIEHUIO HA PbIHKE;

- PEKOMEHAYEMYIO MHXXEHEPHYIO MPAKTUKY (CM. 6.5) Ana cnyvaes, Koraa YpOBHU BbICOKOYACTOTHOMN 3MNeKT-
POMAarHUTHOW AMUCCUM HE MOTYT ObITb U3MEPEHDI, NpeXxae Yem 060pya0BaHUE Pa3MELLIEHO Ha pbIHKe (Takue CIl
onpeaeneHbl B 3.2.6 kak kateropusa C4).

MpumedaHue — Bnepom uzgaHum M3IK 61800-3 6bino ykasaHo, 4To npeanonaraemoe npumeHexnune C3rl
MOXeT noTpeboBaTe NPOBEAEHUS KOHCTPYKTOPCKUX paboT Ans BBeAE€HWS B IKCrnyaTauuio. [ns 3Toro B yKasaHHbINA
cTaHaapT ObiNo BBEAEHO MOHATUE «PEeXUM orpaHudeHHoro pacnpegenenus». O6opyaoBaHue, ANA perynupoBaHus
KOTOPOro MPUMEHANOCH MOHATUE «PEXUM OrpaHUYEHHOro pacnpefeneHus», perynupyetcs B HacToALLEM CTaHAapTe
nyTeM BBegeHus kareropuit C2 n C4 (cm. 3.2).

HacroAwmn ctaHgapT pacnpoCTPaHAETCA HA KOHKPETHYIO MPOAYKLIMIO, COAEPHMT MONHbINA KOMNNEKT Tpebo-
BaHui SMC 1 npeHa3HayYeH ANns NPUMEHEHUA NPU OLIEHKE COOTBETCTBUSA TpeboBaHnsaM SMC npoaykumm KaTero-
puii C1, C2 n C3 npu pasmeLleHnn ux Ha pbliHke (cm. 3.2.3—3.2.5).

PaanoyacToTHYI0 SNeKTpOMAarHuTHYIO 9MUCCHIo OT 060pyaoBaHus kateropuv C4 OLIEHUBAIOT TONbKO NPK
yCTaHoBKe 060PYyA0BaHUS B MECTE pa3MELLEHUA NO Ha3Ha4YeHuio. CneaoBarenbHo, Takoe 000pyA0BaHNE AOMK-
HO OLIEHMBATbLCA KaK CTaLMOHapHas yCTaHOBKA, A KOTOPOW B HACTOSILLEM CTaHAAPTE NPUBEAEHbI MPABUIA MHXe-
HepHON NpakTukK (cm. 6.5 n npunoxxeHue E), XxoTs1 He yCTaHOBNEHbI HOPMbI 9M1EKTPOMAarHUTHOW 3Muccum (3a uc-
KINIOYEHNEeM cry4yaeB BOSHUKHOBEHMS Pa3HOINacum).

Hacrosawmii ctanaapt He ycraHaBnMBaeT Kakux-nubo Tpebosanuit 6esonacHoctn anst C3M1, Takux, Hanpu-
Mep, Kak 3aLuMTa npoTUB AMEKTPUYECKOro NopaXeHus nepcoHana, KoopawHauua U3onNALUU M COOTBETCTBYIOLLIME
OU3NEKTpUYECKme UCbITaHus, be3onacHas akcnnyarauusi unv NpeaoTepaLLeHne OnacHbIX NOCNEACTBUN aBapuil.
HacTosawmi ctaHgapT He yCTaHaBNUMBAaET Takke TpeboBaHuii 6e30nacHOCTM Unu PYHKUMOHAanNbHOM 6e30MacHOCTH,
CBSI3@aHHbIX C BO3€ICTBUEM INEKTPOMArHUTHBIX MOMEX.

B ocobbix cnyuasx, korga Bonuau C3lN npuMeHsieTcsl BbICOKOYYBCTBUTENbHAA annaparypa, MoryT norpebo-
BaTbCs AONOMNHUTENbHbIE MEPbI 1151 CHKEHUS SNEKTPOMArHMTHOM 3MUCCUM oT CIMN HUXKE YCTaHOBMEHHbIX HOPM
WU AOMOSHUTESBbHBIE MEPbI MO NOBbILLIEHNIO MOMEXOYCTOWUYMBOCTU BbICOKOUYBCTBUTENbLHOW annaparypbl.

Hacrosawwun ctangapt OMC, pacnpoctpaHsiowminca Ha COl, umeeT npeMMyLLecTBo nepea scemu Tpebo-
BaHUsIMKM 00LMX cTtaHgapToB SMC, npu STOM AONOSHUTENbHbIX UCNbITaHMI No AMC He TpebyeTcsa. Ecnim C3I
SIBNSIETCA 4aCTbIO 000py10BaHUSA, HA KOTOPOE PaCMPOCTPAHAIOTCA TPEOOBaHNA OTAENBHO pa3paboTaHHOIO CTaH-
Aapta SMC, pacnpoCTpaHsIIOLLErocsl Ha KOHKPETHYIO NPOAYKLMIO, TO 3TOT CTaHAapT MMEET NPEUMYLLIECTBO ne-
pean HaCToALMM CTaHAapTOM.

2 HopmatuBHbIE CCbUIKU

B HacTosiLeM cTaHaapTe UCNomNb30BaHbl HOPMAaTUBHbBIE CCbINIKU HA CrieayloLme CTaHaAapThl:

FOCTP 50397—2011 (MOK 61000-161:1990) CosmMecmumocCimb MEXHUYECKUX cpedcme ieKmpoMazHuUm-
Has. TepMmuHbI u onipedesnieHus

OCT P 50648—94 (MOK 1000-4-9—93) Coemecmumocmb MEeXHUYECKUX cpedcme 3MeKmpomMagHUmHasl.
YemoUiqueocmb K MazHUMHOMY MO0 NMPOMbIWIEeHHOU Yacmomal. TexHudeckue mpeboeaHus u Memoo0bl UCTbl-
maHuli

TOCTP 51317.2.4—2000 (M3K 61000-2-4—94) CosmecmumMocmb MEXHUYeCKux cpedcmea rieKmpomags-
HUMHas. SrnekmpomMagHuUmHas 06cmaHoeka. YposHU 3/1eKmpoMagHUMmHol coeMecmumocmu 01151 HU3KoYacmom-
HbIX KOHOYKIMUBHBIX ITOMEX 8 cucmemMax J1eKmpocHabXeHuUs NPOMbILLTIeHHbIX npednpuamuti
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FTOCT P 51317.2.5—2000 (M3K 61000-2-5—95) Coemecmumocmb mexHu4ecKux cpedcme anekmpomae-
HUMHas. AnekmpomMazHumHas obcmanoeka. Knaccughukayus 3rieKmpomagHUumHbIX TOMEX 8 MecImax pasmeue-
HUSI MexHu4Yeckux cpedcme

FOCTP51317.3.2—2006 (MOK 61000-3-2:2005) Coemecmumocmpb MexHu4ecKux cpedcme arnekmpomae-
HUMHas. AMUCCUS 2aPMOHUYECKUX COCMAsIISIoUX MOKa IMexXHUYecKuMu cpedcmeamu ¢ nompebrsembiM mo-
KoM He b6osiee 16 A (8 00HoU ¢hase). Hopmbl u memods! ucnibimaruli

FOCT P 51317.3.3—2008 (M3K 61000-3-3:2005) Cosmecmumocmb MexHUYecKux cpedcme anexmpomaa-
HumHas. OzpaHudeHue U3MeHeRHUl HanpsxeHus, KonebaHull HanpskeHus U ¢hnuxkepa 8 HU3K080JIbMHbIX CUC-
memax anekmpocHabxenua obweeo HasHayeHusi. TexHudeckue cpedcmea C noOMmMpedbrseMbiM IMOKOM HE
bonee 16 A (8 00HOU ¢hase), NOOKMOYaeMble K ANIeKMpUHecKoli cemu npu HecobmodeHuu onpedernieHHbIX
ycrnosuti nodkmodeHus. Hopmbl u Memoolbi ucribimanuli

FOCTP 51317.3.4—2006 (M3K 61000-3-4:1998) Cosmecmumocmb mexHU4ecKux cpedcmea anekmpomas-
HumHas. OzpaHuyeHue IMUCCUU 2aPMOHUYECKUX COCMAsIAIoWUX IMoKa MexHu4YecKumu cpedcmeamu ¢ no-
mpebnsaembiM Mokom 6onee 16 A, nodkmovyaemMbiMu K HU3KO8OJIbIMHbBIM CUCMEeMaM 371eKMpPOCHabXeHuUs.
Hopwmbi u Memodbl ucnbimaHuli

MOCT P 51317.3.11—2006 (M3K 61000-3-11:2000) Cosmecmumocmb MexHU4ecKux cpedcmea anekmpo-
maeHumHas. OepaHu4eHuUe USMEHEeHUU HanpshkeHus, KonebaHull HanpsxeHus U ¢oriukepa 6 HU3K08O0JTbMHbIX
cucmemax anekmpocHabxeHus obuieeo HasHadyeHus. TexHudeckue cpedcmea ¢ nompebrnsaembiM MOKOM HE
bonee 75 A, nodkmodaemMble K anekmpudeckoli cemu npu onpedeneHHbix ycnosusix. Hopmbl u memoosb!
ucnbimanrulii

FOCT P 51317.3.12—2006 (M3K 61000-3-12:2004) CosmecmumMocmb MexXHUYecKUx cpedcms 371eKmpo-
maeHumHas. O2paHuU4eHUE 3MUCCUU 2apMOHUYECKUX cCOCMaersaiowux moka, co3dasaemblx MEXHUYeCKuMu
cpedcmeamu ¢ nompebnsembiM mokom bonee 16 A, Ho He 6onee 75 A (e 00HOU ¢ha3e), nodKmoyaembimu K
HU3KO0B0/IbMHbIM CUCMEMaM 3NIEKMPOCHabXeHUs 06uie20 HasHaderus. Hopmbi u memoOdbt ucribimaruli

TOCT P 51317.4.2—2010 (M3K 61000-4-2:2008) CosMeCMUMOCMb MEXHUYECKUX cpedcme riekmpomas-
HUmMHas. Ycmoliidueocmb K anekmpocmamu4deckum paspsadam. TpebosaHusa u Memoolbl ucribimaHuli

FOCT P 51317.4.3—2006 (MOK 61000-4-3:2006) CosmMecmumMocmb MexXHUYeCKux cpedcme 311ieKmpo-
MaeHuUMmHas. Yemoulqueocms K paduo4acmomHOMy 3NIeKmpomazHumHomy rnomo. Tpebosarus u Memodbl Ucnbi-
maHuli

FOCTP51317.4.4—2007 (M3K 61000-4-4:2004) Cosmecmumocmb MeXHU4ecKuUx cpedcme sfieKkmpomas-
HUmMHas. Yomo4yueocme K HaHOCEKYHOHbIM UMITYIbCHbIM roMmexam. TpeboeaHust u Memoodbt ucribimaHull

FOCTP 51317.4.5—99 (M3K 61000-4-5—95) Cosmecmumocmb MEXHUYECKUX cpedcme anekmpomagHum-
Has. Yemolivueocms K MUKPOCEKYHOHbIM UMY MbCHbIM noMexam 6onbuwioli sHepauu. TpebosaHusa u memoodsbt
uenbimanuli

FOCTP 51317.4.6—99 (MOK 61000-4-6—96) CoamecmumMoCmb IMEXHUYECKUX CPeOCMe 3MeKmpomagHum-
Has. Yemoliqueocmb K KOHOYKMUBHbBIM NoMexam, Haee0eHHbIM paduo4acmomHbIMU 3IeKMPOMAagHUMHbIMU 110-
namu. Tpebosarus u mMemo0dbl ucneimaHull

FOCT P51317.4.7—2008 (MEC 61000-4-7:2002) Cosmecmumocmb MmexXHu4ecKux cpedcme anexkmpomas-
HumHas. Obuwee pykosodcmeao no cpedecmeam U3MepPEeHUl U USMEPEHUM 2aPMOHUK U UHMepaapMOHUK 0nis
cucmem aneKmpocHabXxeHus U noOKIMoYaeMbIX K HUM MexHU4YecKux cpedcme

FOCT P 51317.4.11—2007 (M3K 61000-4-11:2004) Coemecmumocmb MEXHUYECKUX cpedcme 3f1eKmpo-
MazHUmMHas. Yemoliyueocme K nposaiiam, KpamKospeMEeHHbIM NPepbI8aHUSM U USMEHEHUSIM HaNpsiXeHUSs 31eK-
mponumarus. TpebosaHusa u Memo0lbl ucnbimanutli

FOCT P 51317.4.13—2006 (M3K 61000-4-13:2002) CosMecmumocmb MEXHUYECKUX cpedcme 3neKkmpo-
MaegHUmHas. YemoUlyugocmb K UCKaXXeHUAM CUHycOoudanbHOCIMU HarnpsKeHus 3MeKmponumanus, eKmoqas
nepedady cusHasos ro reKmpuYeckum cemam. Tpebosarus u Memoodbi ucribimaHull

OCT P 51317.4.34—2007 (M3K 61000-4-34:2005) Cosmecmumocmb MeXHUYECKUxX cpedcme 311ekmpo-
MaeHuUmHas. Yemoiqueocmp K nposearnam, KpamKkoepeMeHHbIM NPEPbIGAHUSIM U USMEHEHUSIM HanpshkeHus
anekmponumanus mexHudeckux cpedcme ¢ nompebnaembiM mokom onee 16 A e 00Ho( hase. TpebosaHus
u MemoOhbl ucnbimaruli

TOCTP 51318.11—2006 (CUCTIP 11:2004) CoemecmumMocmb MexXHUYECKUX cpedcme fieKkmpomazHum-
Has. lNpombiuuneHHbie, HaydHble, MeduyuHckue u 6bimoebie (MMTHMB) ebicokodacmomsubie yempolicmea. Paduo-
nomexu uHlycmpuarnbHbie. Hopmbl u Memodbl usmepeHuli
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TOCT P 51318.14.1—2006 (CUCTIP 14-1:2005) Coemecmumocmp MEXHUYECKUX Cpedcmea sriekmpomae-
HumHas. bbimosbie npubopbl, INEKMPUYECKUE UHCMPYMEHMbI U aHanoauyHble ycmpolicmea. Paduonomexu
uHOycmpuarnbHble. Hopmbl U Memolbi usmepeHuli

FTOCTP51318.16.1.1—2007 (CUCIIP 16-1-1:2006) Cosmecmumocmb MEexXHUYeCcKUX cpedcme 351eKmpo-
maeHumHas. TpebosaHus K annapamype 0515 U3MePeHUs napamempos uHOycmpuarbHbIX PadUornoMex U roMexo-
yemodiyugocmu u memoOsbi uameperuli. Yacme 1-1. Annapamypa 0119 usMepeHus napamempos uHdycmpuarnb-
HbIX paduornomex u nomexoycmotdueocmu. [Tpubopbi Ons usmeperus uHGycmpuarbHbIX paduoromex

TOCTP51318.16.1.2—2007 (CHCTIP 16-1-2:2006) Cosmecmumocmb MEXHUYECKUX cpedcme 31eKmpo-
mazsHumHas. TpebosaHus K annapamype 0515 USMEePeHUSs napamempos UHOycmpuarbHbIX paduornomex U oMexo-
ycmoUtqyusocmu u memoO0b! uameperull. Hacme 1-2. Annapamypa 05151 u3MepeHus napamempos uHoycmpuarb-
HbIx paduonomex u nomexoycmodyusocmu. Yempolicmea 0n1a u3mepeHuss KOHOYKMUBHbIX paduornomex U Uchbi-
maHuli Ha ycmoliyueocmb K KOHOYKMUHbIM paduorioMmexam

FTOCT P 51318.16.1.4—2008 (CUCTIP 16-1-4:2007) Coemecmumocmb MEXHUYECKUX cpedcme 351eKmpo-
mazHumHas. TpebosaHus K annapamype 0515 U3MEePeHUs napamempos UHOycmpuarnbHbIX paduornomex U oMexo-
ycmoUtqyusocmu u memoO0b! uameperull. Hacme 1-4. Annapamypa 0151 u3MepeHus napamempos uHoycmpuars-
HbIX paduornomex u nomexoycmouiyusocmu. Yempodlicmea 0515 usMepeHus usrnyyJaembix paduornomex u ucreima-
Hull Ha yemoliyueocme K U3ry4aembiM paduonomexam

FTOCTP51318.16.2.1—2008 (CUCTIP 16-2-1:2005) Cosmecmumocmb MEXHUYECKUX cpedcme 31eKmpo-
maegHuUmHas. TpebosaHus K annapamype 0511 U3MepPEeHUSs napamempos UHOycmpuanbHbIX paduornomex U noMexo-
yemoliqueocmu u memoO0bl usmepeHrutl. Hacms 2-1. MemoOdbi uamepeHull napamempos UHOycmpuasnbHbIX pa-
duornomex u nomexoycmouiyusocmu. ViamepeHue KOHOYKmMuUHbIX paduoromex

FTOCT P 51318.16.2.3—2009 (CUCTIP 16-2-3:2006) Cosmecmumocmb MexXHU4YecKux cpedcme 31eKkmpo-
MmazHumHas. TpebosaHus K annapamype 0111 USMEPEeHUs napamempoes UHOycmpuaribHbiX paduornomMex U oMexo-
yemoliiyueocmu u memoObl usmeperuli. Yacms 2-3. MemoOb! usmepeHuli napamempoe UHOycmpuasbHbIX pa-
duonomex u nomexoycmotiqusocmu. MiamepeHue uartydaemMbix paduornomex

FOCT P 51318.22—2006 (CHUCTIP 22:2006) Cosmecmumocmb MexHU4ecKux cpedcme srekmpomazHum-
Has. ObopydosaHue UHGhOPMAaUUOHHbIX mexHonoaul. Paduonomexu uHlycmpuasbHbie. Hopmbi u Memoodbi usme-
peHuli

TOCT P 54418.21—2011 (M3K 61400-21:2008) Bo306Hoensemas sHepaemuka. BemposHepzemuka. Yc-
maxoeKu eemposHepzemudeckue. Yacmb 21. ismepeHue u oueHKa xapakmepucmuk, Cesi3aHHbIX C Ka4eCmeoM
3reKmpuYecKoli S3HepauU, 6eMPOIHEP2EMUYECKUX YCMAaHO80K, MOGKIIIOHEHHbIX K aNieKmpuyYeckol cemu

FOCT P 55055 —2012 Paduonomexu uH0ycmpuarbHbie. TepMuHbi U orpedesieHust

MpuMeyaHue— lNpu NonNb3oBaHMM HACTOALUM CTaHAaPTOM LienecoobpasHo NpoBEpUTL AEHCTBUE CCbINOY-
HbIX CTaHAApTOB B MHGOPMALMOHHON cucTeMe 0BLLero NoNb3oBaHUA — Ha oduLManbHoM caiite defepantHoro areHT-
CTBa M0 TEXHUYECKOMY PEryrnMpoBaHUIO U METPONOTUK B CETU MIHTEPHET WU MO €XErofHo uigasaeMoMy UHdOopMaLy-
OHHOMY YyKasaTento «HaunoHarnbHble CTaHaapTbl», KOTOpbIA ONy6GNUKOBaH Mo COCTOSIHUIO Ha 1 siHBaps TeKyLLEero roga, W
M0 COOTBETCTBYIOLUM EXKEMECAYHO W3[aBaEMbIM WHMOPMALMOHHLIM yKasaTensiM, OMyGrMKOBaHHEIM B TeKyLLEM
rogy. Ecrnin ccbinouHbiil cTaHAapT 3aMeHeH (U3MeHeH), TO NpU NOMb30BaHUU HACTOSILMM CTaHAapTOM CrieAyeT pyKoBOA-
CTBOBATLCS 3aMEHSIIOLLMM (U3MEHEHHBIM) CTaHAapTOM. ECnn CChINOYHBINA CTaHAapT OTMeHeH 6e3 3aMeHbl, TO Mosioxe-
HUe, B KOTOPOM JlaHa CChifka Ha Hero, MPUMEHSIETCA B 4acTU, He 3aTparvBaloLLei Ty CChINKY.

3 TepMmuHbI 1 onpeaeneHun

B HacTosLweM cranaapTe npuMeHeHbl TepMuHbl no FOCT P 50397, FTOCT P 55055, a Tacke cneayiowme
TePMHHbI C COOTBETCTBYIOLLMMU ONPEAENEHUAMU:

3.1 OnpepeneHns, OTHOCAWMECA K YCTAHOBKAM U X COCTAaBHbIM YaCcTAM

OcHoBHble YacTn C3l1 B COOTBETCTBUM C ONpeaeneHnAMKU, NPUBEAEHHLIMU HUXE, a TAKXKe OCTasibHble
3NEeMEHTbI YCTAHOBKM NpeACTaBrieHbl HA pUCyHke 1.

3.1.1 ocHoBHOM moaynb npuBoga (OMM) [basic drive module (BDM)]: OnekTpoHHbIA CUNOBON npeobpa-
30BaTeflb U CBA3AHHbIE C HUM YCTPOWCTBA YNPaBneHus, NOAKMIOYEHHbIE MEXYy MCTOYHMKOM 3NEKTPONUTaHuA
u apuratenem. OMI1 oGecneunBaet nepeaady dNeKTPUIECKON SHEPrMm OT UCTOUHUKA SNEKTPONUTAHUA K ABUTaTe-
o u MOXeT 06ecneunTb Nepeady ANeKTPUYECKONn SHEPrumn OT ABUraTenst K UCTOUHMUKY anekTponutaHusa. OMI
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YcTtaHOBKa UM 4yacTb YCTaHOBKM

Cuctema anektpuyeckoro npmsoga (C3I)

MonHbini mogynb npusoga (MMIT)

CucTtemMa ynpaBfieHUsi U yCTaHOBKM
nocnefoBarte/lbHOCTH

OCHOBHOW MOAynb NPUBOAA.
YnpasneHve,
npeo6pasoBaTesnb
n3awuta

Cekums nuTaHus.
Bos6yxaeHue.
AnHamnuyeckasa sawmra.
BcnomoraTesibHble YCTPOCTBA.
Apyroe

[ABuraTenb v AaTunkm

O6opyaoBaHve, NpUBOAMMOE B ABUXEHNE

PucyHok 1 — OnpefeneHns, OTHOCALLMECS K YyCTaHOBKE W ee cocTaBy

o6ecneynBaeT ynpaB/iieHne HEKOTOPbIMY UM BCEMU N3 NEPEYUNCTIEHHBIX HUXKE XapaKTEPUCTUK, CBA3AHHbIX C 3/1eK-
TPUYECKOit aHeprueit, nepefaBaeMoiil K ABUraTesnio U Ha BbIXo4e ABuraTens:

-cuna Toka,;

-yacToTa;

- HanpsXeHwue;

- CKOpPOCTb;

- MOMEHT;

- cuna;

- NOSIOXEHWe.

3.1.2 nonHblii Moaynb npusoga (MMM) [complete drive module (CDM)]: Moaynb nprvBoAa, BKAYawoLWwmii
B ce6sl, HO He orpaHunyeHHblii, OMI 1 paclMpeHns, Takme Kak3allMTHbIe YCTPOICTBa, TpaHcopMaTopsl 1 BCNo-

mMoraTtesibHoe obopyfoBaHue. O4HaKo gBUratesib ¥ CEHCOPbI, KOTOPblE MEXaHUYeCKM CBS3aHbl C OCbio ABUrate-
Ns, He BKAYakT B coctas MMI.



FOCTP 51524—2012

3.1.3 cuctema anektpuyeckoro npusoga (C3MM) [power drive system (PDS)]: Cucrema, cocrosiias u3
ogHoro unu 6onbluero yncna MMM u asuratens unu gsuratenen. JNiobblie CEHCOPbI, MEXaHUYECKN CBA3AHHbIE C
OCblO ABUraTens, Takke SBNATca Yactbio C3MM, ogHako o6opyaoBaHme, NPUBOAUMOE B ABUXEHUE, HE BKIIOYa-
0T B coctaB C3r.

3.1.4 yctaHoBka (installation): OBopyaoBaHue Unm Heckonbko 06pa3Los 060pyA0BaAHUA, BKIHOYAIOLLNE B
cebs no meHbLuen mepe C3IM u o6opyaoBaHue, NPUBOAUMOE B ABUXKEHUE.

3.2 NMpumeHeHMe NO Ha3HAYE€HUK

3.2.1 nepBas aneKTpoMmarHuTHasa o6ctaHoBka (first environment): SnekrpomarimTHasa ob6cTaHoBKa no-
MELLEeHWI (34aHUI) B >KUIbIX 30HAX, BKIIIOYAsi TaKke 0OCTAHOBKY yUpEXaAEHWUIA, HENOCPEeACTBEHHO NOAKMIOYEH-
HbIX 6€3 MPOMEXYTOUHbIX TPAHCHOPMATOPOB K HU3KOBOSBTHBLIM 3MIEKTPUYECKUM CETAM, MUTAIOLLMM 34aHUSA B XN-
NbIX 30HaX.

MpuMedyaHue—pumepamn MECT pas3MeLLeHUs], OTHOCSLMXCS K NEPBOI SreKTPOMarHUTHO# o6cTaHoBKe,
SABMAIOTCA lOMa B XKUMbIX 30HAX, XUMble NOMELLEHUs, KOMMepYeckue NpenpuATUS U obuckl B XKUMbLIX 3[aHUNAX.

3.2.2 BTOpasA anekTpoMarHuTHas o6¢craHoBka (second environment): 3nekTpomarHuTHas 06CTaHOBKa
BCEX YUPEXAEHUN, MOMELLEHUIA, KDOME TeX, KOTOPbIE HENOCPEACTBEHHO MOAKNIOYEHBI K HU3KOBOMLTHLIM 9NEKT-
PUYECKUM CETAM, NUTAIOLLMM 34AHUS B XKUIIbIX 30HAX.

MpuMeyaHue—TlpuMepamn MecT pasMeLLeHUsl, OTHOCSILLMXCS KO BTOPOi  3NEKTPOMarHUTHo 06CcTaHoBKe,
ABMAIOTCA MPOMBILLEHHbIE 30HbI, TEXHUYECKME 30HbI, pasMelLeHHble B NI0ObIX 34aHuAX, NonyJyaiowme nuTaHe oT cne-
uMansHO NpeAHasHa4YeHHbIX AMs 3TOro TpaHcgopMaTopoB.

3.2.3C3MN kateropuu C1 (PDS of category C1): C3I'l HOMMHanbHbLIM HanpsiXeHuem mexnee 1000 B, npea-
Ha3HaYeHHbIE ANA NPUMEHEHUS B NEPBOM ANEKTPOMAarHUTHOM 0OCTaHOBKE.

3.2.4 C30N kareropuu C2 (PDS of category C2): C3I HOMMHANbHbLIM Hanps>xeHuem MeHee 1000 B, He
UMeIoLLMEe BUITKM ANsi NOAKMIOYEHUS K CETU U HE SBNSIIOLLUECA NepPeBUXKHbIMUA YCTPONCTBAMU, KOTOPLIE NPU
NPUMEHEHNM B NEPBON 3NIEKTPOMArHMTHOM 0BCTAHOBKE NOANEXAT YCTAHOBKE U NOAKIOYEHNIO UCKIIOUUTENBHO
npodpeccmoHanamu.

MpumedvyaHue — KnpodeccuoHanaMm OTHOCAT YenoBeka (opraHusaumio), obnapatowiero HeoGxogUMoi
KOMMETEHTHOCTBIO B BOMPOCAxX YCTAHOBKW W (MNKU) BBEAEHUA B AEACTBUE CUCTEM 3NEKTPUYECKOro MpuBoAa, BKOYas
acnekTbl S1eKTpoMarHuTHo coBmecTumoct CIr.

3.2.5 C3I kareropumn C3 (PDS of category C3): C3IN HOMMHanNbHbIM HanpsxeHneM MeHee 1000 B, npea-
HasHa4eHHbIE ANA NPUMEHEHUA BO BTOPON 3NEKTPOMarHUTHOW 06CTaHOBKE M HE NpeAHa3HaYeHHbIe ANA NpUMe-
HEHWA B NEPBO  BNIEKTPOMAarHMTHOM OOCTaHOBKE.

3.2.6 C3I kateropuu C4 (PDS of category C4): C3I ¢ HOMMHANbHLIM HaNpPsHXkeHUeM He meHee 1000 B
UM C HOMUHAMbHBIM TOKOM HE MeHee 400 A unu npeaHasHauYeHHbIe ANA NPUMEHEHUS B COCTaBE CNOXHbIX CUCTEM
BO BTOPOI 3NEKTPOMAarHMTHON 06CTaHOBKeE.

3.3 MecTa pasmeweHnusi, NOpTbl U UHTepP(Penchbl

3.3.1 mecTo aKkcnnyarauum (ana ucnoitanum) [in situ (for test)]: Mecro, rae o6opyaosaHne yCcTtaHOBNEHO
KOHEYHbIM MOJIb30BaTENEM ASIS €r0 NPUMEHEHNS N0 HA3HAYEHMIO.
3.3.2

usmepumenbHas nnouwaoka [test site (radiation)]: nowadka, omeeyaiowas mpebosaHusm, obecnequsaro-
WUM NpasUibHOE UMePEeHUe SNeKmMpoMagHUMHbIX noned, usny4aeMbix UcribimyeMbiM yempolicimneoM 8 yciio-
8usIX ucnbimaxuli,

[FTOCT P 50397—2011, cmambs 161-04-28]

3.3.3 nopT (port): JocTyn (N0oAXoA) K yCTPONCTBY UIM CETH, B KOTOPOM MOTYT BbITb NOAAHLI MU MPUHATDI
9NEeKTPOMArHUTHas 3HePrusi UMM CUrHarbl UNK B KOTOPOM MOTYT GbITb 0BHAPYXKEHbI UINU U3MEPEHbI U3MEHEHUS
ycTpoicTea unm cetu (cm. [1] (131-12-60)).

MpumedaHune — PasHoBugHocTu noptoB COI npeacTaBneHbl Ha PUCYHKe 2.

3.3.4 nopt kopnyca (enclosure port): dusnyeckas rpaHuua C3l1, Yepes KOTOPYIO MOTYT U3Ny4YaTbCA UK
NPOHUKATb SNEKTPOMArHUTHbIE NOS (CM. PUCYHOK 2).

3.3.5 nopt usmepenuns u ynpasnenus (port for process measurement and control): MopT BBoga/BbIBOAA
Ana npoBoaa unu kabens, Yepes KOTOPbI OCYLLECTBNSAETCA B3anmocsadb C3I ¢ npoueccom.
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3.3.6 nopT anekTponuTtaHus (power port): MopT, KOTOPbIA coegnHsaeT C3M C NCTOYHNKOM 3N1EKTPONUTaHUS,
obecneumnBatoLL M TaKkxke nuTaHue apyroro o6opyaosaHus.

3.3.7 OCHOBHOI4 NopT asiekTponuTaHmna (main power port): MopT anekTponuTaHus, Yepes KOTopbIii o6ec-
neunBaeTcs nuTaHme C3I TO 31eKTPUYECKOl SHeprue, KoTopas nocse 31eKTPUYEeCcKoro CMI0BOro npeobpaso-
BaHVA nNpeobpasyeTcs ABuUratesieM B MeXaHNYECKYH 3Hepruio.

3.3.8 BcnomMmoraTenbHbIN NOPT asiekTponutaHusa (auxiliary power port): MNopT anekTponutaHus, yepes
KOTOpbI/i 06ecneymBaeTca NMTaHNME UCKIUYNTEIbHO BCNoMoraTeibHbIX ycTpoiicTs C3M, BkAoYas BbIHECEHHbIE
Lenu B MecTe akcnayatauum (Npu nx Hannuum).

3.3.9 mexaHu4yeckas cBsA3b (mechanical link): MexaHnyeckoe coefuHeHue Mexay BasioM ABuraTens
C3I n obopyaoBaHnem, NPUBOAMMbIM B ABMXEHNE.

3.3.10 curHanbHbIi UHTepdeiic (signal interface): CoeauHeHue BBOAA/BLIBOAA TMHUM, NOAKIOYAOLLEN
OCHOBHOW MOAyfb NpuBOAa WK NOMAHLIA Moaynb npusoga (OMM/MMM) kapyroit yactu C3I1 (CM. pUCYHOK2).

MopT Kopnyca MopT nsmepeHuns

3asemMnieHnsa

PucyHok 2 — BHyTpeHHue unHTepdeiicel C3M v npumepbl NOpPTOB

3.3.11 uHTepdeiic anekTponuTaHus (power interface): CoeanHeHusl, HeobxoguMmble ANs pacnpeneneHns
3aneKkTpuyeckoi aHeprun BHyTpU C3M (CcM. pucyHOK 3 1 NosiCHEHME B NpunoxeHnn E.1).

MpunmeuyaHune — WHTepdeicbl nutaHusa CIM MOryT UMeTb pas/iniHble (QOpPMbl Y pacLUMPEHUS:

-BHYTpu MMM/OMM.

WHTepdbelic anekTponuTaHna MoXeT OblTb MOAKINYEH ANA MOoAAYN 3/1eKTPUYECKON 3IHEepruu oT OAHON yacTn
MMM/OMM k gpyroin. OAuMH UHTepdeinc 3nekTponuTaHWs MOXeT ObiTb 06wMM Ana pasHbix C3M. Ansa npumepa
CM. PUCYHKMN 3 1 4.

Ha pucyHke 3 npeAcTaBneH vHTepdeinc anekTponuTaHus, KOTOpbIA nofaeTt 3/1eKTPO3HEepruio 0T BXOAHOTo npeo6-
pasoBartens, rge sHeprus nepeMeHHoro Toka npeobpasoBbiBaeTcs B Apyryto hopmy (34ecb — B 3HEPrvi0 NOCTOAHHOIO
TOKa), K BbIXOAHOMY WHBEPTOpY, A€ 3Heprusi npeobpasoBbiBAeTCA W3 NPOMEXYTOUYHOW (hopMmbl (34eCb — MNOCTOAHHbIN
TOK) B gpyryto oopmy (34eCb — B MEPEMEHHbI TOK), NOC/e KOTOPOro 3HEPrusi MOXeT O6biTb HENOCPEACTBEHHO MNogaHa
K anekTpoAsuraTenamMm nepemMeHHOro Toka.

Ha pucyHke 4 npegcTtaB/iieH WHTepdeiic 3N1eKTponmMTaHus, KOTOpPbli nogaeT 3HEepru OT BTOPUYHOW OOGMOTKM
TpaHcopmaTtopa (KoTopblli siBAseTca vacTtelo MMIM) K oTaenbHbIM OMIT;

- BHyTpu C3rl.

Heo6xoaMM0O OTMETUTb, YTO COeAMHEHUEe Mexay UHBEPTOPOM U ABuraTenemMm unu AsuratesiaMu Takxe npejcras-
naeT coboi uHTepdpelic anekTponuTaHma. OTO NOCAefHUIA MHTepdeinc anekTponuTaHua nepef npeobpasoBaHWeM B
MEeXaHUYeCKY0 3Hepruio.

3.3.12 Touka obuiero npucoeauHeHuns; TOM [point of common coupling (PCC)]; Touka BHYTpuUnpous-
BOACTBEHHOro npucoeauHeHus; TBI [in-plant point of coupling (IPC)]; Touka npucoepuHeHus [point of
coupling (PC)].

MpumevaHune
KpaTkune nosicHeHus:
- TOM — Touyka obLwero NpucoefMHeHNs B 06OLLECTBEHHbIX pacnpeAennTenbHbIX 3N1eKTPUYECKNX CEeTSX;
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- TBM — Touka 06LLEro NpUCOefUHEHNS B CETU MPOMbILIEHHOTO NPeAnpuaTUs;
- TOYKa NpuUCoeAVHEHUS — TEPMUWH, NPUMEHUMbIA B K&XAOM W3 YyKasaHHbIX Bbille c/y4yaeB (CM. onpeesnieHus,
npueeaeHHble B [2 ], TOCT P 51317.2.4).

MopT 3NeKTponuTaHNs NHTepdelickl anekTponuTaHus

PucyHok 3 — WHTepdpelicbl anekTponutaHmsa CIM c obuieli WMHONW NOCTOSIHHOTO TOKa

MopT anekTponuTaHust NHTepdeiickl anekTponutTaHus

PucyHoOK 4 — VHTepdeiicbl 3NeKTponuTaHus ¢ 06WMUM BXOAHbLIM TpaHCOpMaTopoM
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3.4 KomnoHeHTbI C3I

3.4.1 npeoGpasoBaresnb [monHoro moaynsa npusoaa (MMM)] [converter (of the BDM)]: Bnok, koTopbli
npeobpasyeT hopmy SMEeKTPUYECKOW SHEPruK, nogaBaeMoit u3 cetu K hopme, HeoGxoanmMon ansa oGecneveHnst
nUTaHua gsurarens (apuratenemn) nyTeM usMeHeHus ogHow unm 60nbLIEro Y4cna BeNMYMH: HanpsXxeHue, cuna
TOKa, yacroTa.

MpuMmeyvaHnus

1 MNMpeobpasoBaTenb BKOYAET B cebsA 3NEKTPOHHbIE KOMMYTUPYIOLLUE YCTPOWCTBA U CBA3AHHbLIE C HUMU BCMOMO-
ratenbHble Lenu koMmyTauun. OH ynpaBnsieTcs TPaH3MCToOpamu UM TUPUCTOPaMU UnK NOBLIMU UHBIMU Nepekroyato-
UMK MOSYyNPOBOAHMKOBBIMW Npubopamu.

2 lMpeobpa3oBaTenb MOXeT ObiTb NUHENHLIM, BEAOMbIM CETLIO UMM aBTOHOMHBIM MpeobpasoBaTenem U MOXeT
COCTOSATb, HaMpUMep, U3 OJHOro UMK GonbLUero Yyucna BuiNpsAMUTENeil Unu NHBEPTOPOB.

3.4.2 (anekTpuyeckuin) aBuratens [(electric) motor]: OnekTpuyeckas MalumHa, koTopasi npeobpasyet
BMNEKTPUYECKYIO HEPTUIO B MexaHu4yeckyto (cm. [3] (151-01-53)).

MpumedyaHne—B KoHTekcTe TpeboBaHWii HacTosALlero cTaHgapTa ABuraTenb BKIOYaeT B ceba Bce
CEeHCOpbl, YCTaHOBMEHHbIE Ha HEM, BLIMOMHAOWME GYHKUMM NO MofaepxaHuto paboyero pexuma v B3anMoAeit-
ctBua c MNMMI.

3.4.3 cyb6komnoHeHTbl COI1 [sub-component (of the PDS)]: B koHTekcTe TpeboBaHWUI HACTOALLIErNO CTaH-
Japta coctaBHble yactu CIIM MoryT BbITb NOAPA3AENEHbl HA CYOKOMMOHEHTBI, KaXAbIA U3 KOTOPbIX NPEACTaBNAET
€060M KOHCTPYKTUBHYIO YaCTb 060pyA0BaHNSA, CNOCOOHYIO (PYHKLIMOHUPOBATL AaBTOHOMHO NPU BbINOHEHUM OYHK-
Luun, onpeaeneHHon U3roToBUTENEM.

MpuMeyaHne—pumepoM cyGKOMMNOHeHTa ABnAeTcsa 6rnok ynpasnenws MMM,
3.5 TepMMHbI, OTHOCSLWMNECA K INTeKTPOMArHUTHbIM ABJIEHUAM

3.5.1 oTknoHeHue HanpsaxeHua (voltage deviation): PasHoCTb, BbipaXaemas, kak npasuno, B NPOLIEHTHOM
OTHOLLIEHWUM, MeXay HanpsXXeHneM B JaHHbIA MOMEHT BPEMEHU B JaHHOW TOUKE CUCTEMbBI U ONOPHLIM HaNPSXKEHU-
eM, TakuM KaK HOMUHaIbHOE HanpsXxXeHue, cpeaHee 3HaYeHue AeiCTBYIOLLEro HanpsHKeHUs, 3asBiIEHHOE Hanps-
»XeHue anekTponutaHus (cm. [4], ctatbs 604-01-17)).

352

U3MeHeHue HanpspkeHus (voltage change): UsmeHeHue cpeaHeksaapaTMyeckoro Ui NUKOBOrO 3HAYEHUSA
HanpsHKeHUA Mexxay ABYMA NocreAoBaTerbHbIMW YPOBHAMU, YAEPXNBAIOLLIMMUCA B TEYEHNE ONPEAENEHHbIX,
HO HEPErnamMmeHTUPOBAHHLIX UHTEPBANOB BPEMEHW.

MpuMeyaHue— [na KOHKPETHLIX NPUMEHEHWIH AOMXKeEH ObITb YCTaHOBIEH BLIGOP CpeaHeKBaapaTUHEeCcKoro
WU NMUKOBOIro 3Ha4eHUA HanpAXeHUA.

[TOCT P 50397—2011, cmambs 161-08-01]

353

koneb6aHue HanpspkeHus (voltage fluctuation): Cepus U3MEHEeHUI HaNPsHKEHUS UK NPOAOIDKUTENBHOE U3ME-
HEeHWe cpeHeKBaapaTUIECKOro Ui MMKOBOTO 3HAYEHUA HANPSXEHUS.

MpuMeyaHune—/[na KOHKPETHLIX NMPUMEHEHNIA AOMKEeH ObiTb yCTAHOBNEH BLIGOP cpefHeKBagpaTUYec-
KOO MM MWUKOBOFO 3HAYEHMUs1 HanpsXKEHUs.

[TOCT P 50397—2011, cmambs 161-08-05]

354

nposan HanpspkeHuA (voltage dip): BHe3anHoe CHWXEHWE HanpsKEHUS B TOUKE MNEKTPUYECKOW CUCTEMBI
3a KOTOPbIM crieyeT BOCCTAHOBIEHME HANPSDKEHUA NOCE KOPOTKOro MHTEepBara 0T HECKONbKUX LIMKIMOB 0
HECKONbKUX CeKYHA,.

[FTOCT P 50397—2011, cmambs 161-08-10]
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4 O6uwue TpeboBaHuA

4.1 O6wue ycnoeus

Bce anekTpomarHuTHbIE SIBNEHNUS JOMKHbI PACCMAaTPUBATLCS MO OTAENBLHOCTU C TOYKUN 3PEHUS SneKkTpomar-
HUTHOIM 3MUCCUU UIM MOMEXOYCTOMYMBOCTU. HOPMbI yCTAaHOBMNEHBI ANSA YCMOBUIA, KOTOPLIE HE NPUHUMAIOT BO BHU-
MaHue KyMynAaTUBHbIE 3DdEKTbI PA3MUYHBIX NEKTPOMArHUTHLIX SABIIEHUIA.

[nsa peanuctuyeckom oueHku coctosiHmst SMC gomkHa ObITb BbiIOpaHa TMNnMYHas koHdurypaumus C3M.

[pyuMeHeHne ncnbiTaHuii 4ns OLeHKM NOMEXOYCTOMUYUBOCTU KOHKpeTHOM CIl1 3aBUCUT OT ee KOHJurypa-
Luun, NOPTOB, €€ TEXHONOrMKU U pabounx ycnosui (CM. npunoxenus A, B, D, E).

4.2 NcnbiTaHusa

4.2.1 YcnoBus

Pasnuune mexay TMNOBbLIMU, NEPUOANYECKUMM U CeLManbHbIMU UCNbITAHUAMM YCTAHOBIEHO B [5] U [6].
Ecnun He yCTaHOBNEHO MHOE, BCE UCTLITAHUSI B COOTBETCTBUU C HACTOALLMM CTaHAAPTOM SBMAOTCH TUNOBLIMU.
O6opynoBaHKne AOMKHO COOTBETCTBOBATL TpeGoBaHMAM OMC npu UCNbITAHUSIX METOAAMM, YCTAHOBIIEHHBIMU B
HaCTOALLEM CTaHAApTE.

Il pumMmedYyaHune — C y4yeToM ,U,eIZCTByPOLLleFO HaluWOHanNbHOro 3akoHoAaTeNbCTBa, OTHOCALlerocAa K paguone-
pefadaM, HEeKOTOpble WCNbITaHUA Ha I'I0MeX0yCT0I7ILWIBOCTb MoryTt 6bITb npoBefeHbl B YCNOBUAX, orpaHn4uBaroLLinx
Bbl60p MEeCT WX NpoBeeHUA.

[Mpn HeoBX0AMMOCTUN AOIMKHBI ObITb NPEANPUHATLI MEPDLI 3aLMUTbI NPOTUB NIOOLIX HENpeaHAMEPEHHbIX MO-
CNeACTBUI 0OLUMX NPOLIECCOB, KOTOPbIE MOTYT ABUTLCS PE3YNLTaTOM HapyLUeHUs (hyHKUMOHUPpOBaHWSA 06opyao-
BaHWSA NPW NPOBEAEHUU UCNbITaHWi B obnactn SMC.

Mpwu npoeegeHun ncnoitannin MMM NO4KNOYAIOT K ABUraTento, PEKOMEHAYEMOMY U3rOTOBUTENEM, C UC-
nonb3oBaHWem kabens v BbINONMHEHWEM NPaBuUM 3a3eMIIEHUS, YCTAHOBMEHHbIX M3roTosutenem. B kauectee
anbTepHaTMBHOIO BapuaHTa A0Mnyckaercs (C cornacus U3rotToBUTENs) MPUMEHEHWe NaCCUMBHOW Harpysku
(pe3ncTuBHOWM NN Pe3UCTUBHO-UHAYKTUBHON) (HAnNpuMeEp, Npu OLEHKE HU3KOYaCTOTHOM 3NEKTPOMAarHUTHOW
3aMUccun).

n pumMed4yaHNne — I'Ipm M3MEPEHNN BbICOKOYACTOTHbLIX 3M1EKTPOMarHUTHbBIX noMex npumeHeHue naccuBHOWM
Harpy3ku MOXeT CTaTb HEBO3MOXHbIM N3-3a HeobxogumocTn NMUTUPOBaTE CUMMETPUYHBIE U o6|.|.|,|/|e HECUMMETPUY-
Hbleé €éMKOCTU N BUAbI CBA3N.

OnucaHus UCMbITaHUIA, METOA0B UCTbITAHWUI, XapaKTEPUCTUK UCTILITAHUIA U UCTIbITATENbHbIX YCTAHOBOK NPK-
BeJeHbl B CTaHAapTax, ykasaHHbIX B pasaerne 2 HacTosLWero craHaapTa, U He NoBTOPATCA 34eCb. OgHako
Tpebyemble ANna NPaKTUYECKOro NPUMEHEHUS HACTOALLErO CTaHAapTa AoNoNHUTENbHbIe TpeboBaHusa 1 uHopma-
uMa unu cneuuduyeckne MeToabl UCTbITAHWMIA NPUBEAEHbI B HACTOSALLIEM CTaHaapTe.

4.2.2 MpoTOKON UCNbITAHUN

Pesynbrarhbl UCNbITaHWI AOMKHbI ObITb 3aPErMCTPUPOBAHBI B NPOTOKOME UCMbITaHUIA. [POTOKON UCNbITAHUIA
JOMKEH SICHO M OAHO3HAYHO NPEeACTaBMnATb BCKO HEOOXOAUMYK MHOpMaLMIo 06 uCnbITaHUSAX (HanpuMep,
PEXUM Harpy3ku, npoknagka kabens u T. 4.). TexHM4eckoe onnucaHue u onpeaeneHne yCTaHoBMEHHbIX HOPM Anis
NPUHATBIX KPUTEPUEB NPUEMKU AOMKHbLI 06eCneYmBaTLCA NPOM3BOAUTENEM M OTMEYATLCH B NPOTOKONE UCMbI-
TaHWUN.

B npoTokone ucnbitaHuin A0mkHA ObITb NPUBEAEHA YTBEPXAEHHAs NporpamMmMa UCTbITaHuin. Ymcno npucoe-
AnHaeMbIx kK COlM BbIXOAHBIX YCTPONCTB JOIMKHO ObITb BEIOPAHO Tak, YTOOLI CMOAENMPOBATL PEarnbHbIE YCII0BUS
3KCMyaTauum U rapaHTupoBaTh, YTO NPY NPOBEAEHUMN UCTILITAHWUIA YYTEHbI BCE BO3MOXHbIE BUZbI OKOHEYHbIX
YCTPONCTB. MCNbITaHUsi AOMMKHbLI NPOBOAUTLCS NPU HOMUHANBHOM MUTAIOLLIEM HAMPSPKEHWUU Y NPU HEOBXOAUMOCTH
BOCMPOU3BOAUTBLCS.

4.3 lokymeHTauua ana nosnb3oBartens

Bbi6op HOpM M CTPYKTYPbl HACTOSILLIErO CTaHAapTa OCHOBBLIBAETCA Ha MOHUMAaHWKM OTBETCTBEHHOCTU
Hanag4yuka unonb3oBarens C3I1 3a cobnogeHne pekoMeHaaumnin n3roToBUTENS, OTHOCALLIMXCSA K 06ecneveHuto
SOMC.

M3rotoBuTens 4OMmKeH nepeaatb Hanagquky OMIM, MMM unu nonb3oeartento C3 goKyMeHTauuo, Heob-
X0AUMYIO AN npasunbHon yctaHosku OMM, MMM unu COIM B cocTaBe TUNUYHOW CUCTEMBI MM NpoLiecca B

10



rOCTP 51524—2012

obcTaHoBKe Mo npeAgHasHadYeHuI0. [IokyMeHTauua A0SpkHA BKNOYaTh B Ce0s1 BCe NpeaynpexaeHus], OTHOCALLN-
€CA K 3NEeKTPOMarHMTHOM 3MUCCUU B COOTBETCTBUM € 6.1 M Tabnuueli 13. [lokymeHTauma AOMKHA TaloKe BKIIO-
yatb B cebs npeaynpexaeHus no 5.3.2, ecnu nomexoycronynsoctb OMIM, MMM unu C3MN He cooTBETCTBYET
BTOpPOI 0OCTaHOBKe.

MpumeyvyaHunsa

1 MpUMeHUTENLHO K anekTpoMarHUTHOn amuccun, CIM (unu OMI, unu MMIT) ¢ NOHUXKEHHBIM YPOBHEM 3MNEKTPO-
MarHuTHOW amuccum, kateropuii C1 n C2 Bcerga MOryT NPUMEHSATLCS BMeCTO 060pyAoBaHUSA C NOBLILLEHHBEIM YPOBHEM
aMucenun, Takum kak obopyaoBaHmne, cooTBETCTBYOWEe KaTeropun C3.

2 KaTeropun o60pyaoBaHusi B 4acTu SNEKTPOMarHUTHOW 3MUCCUM YCTaHaBNMBAIOT HE3aBUCUMMO OT KaTeropui B
4acTU NomexoycTondmBocTu. Hanpumep, 3aseneHue, 4to COMM umeet kateroputo C1 Mo aneKTpoMarHUTHOW 3MUCCUK,
He AOMXHO O3Ha4aTb, YTO NMOMexXoycToW4MBOCTb C3IM cOOTBETCTBYET UMEHHO NEPBOIA 3MEKTPOMarHUTHoO obcTaHoBke
(em. 3.2.1, 3.2.3).

Ecnu ans BbINOAHEHUSA YCTAaHOBAEHHBIX HOPM HEO6X0ANMBI CrieLuanbHble Mepbl obecneuerns AMC, atn
Mepbl 4OMKHbI ObITb YETKO YCTAHOBMEHLI B AOKYMEHTaLUM Nofnb3oBaTens. C y4eTOM YCrOBUiA IPUMEHEHUS 3TH
Mepbl MOTYT BKNIOYaTb B ce68:

- 3HaYeHUe MMHUMANBHOTO U MaKCUMaNbHOMO AOMNYCTUMOrO MOMHOIO CONPOTUBIMEHMS CETU ANEKTPONU-
TaHus;

- UCNONb30BaHWE 3KPAHMPOBAHHBIX U CreunanbHbIX kabenen (CMNoBbIX M/MnNu ynpaeneHus);

- Tpe6oBaHusA kK COeAMHEHMIO 3KPaAHOB kabenew;

- 3Ha4YeHME MaKCUMAanbHON AONYCTUMON ANWUHbLI kabenen;

- pasgenexue kabenei;

- UCNOMb30BAHWE BHELUHNX YCTPOMCTB, Takux, HanpuMep, kak punsTpsbl;

- paBuUIbHOE NpUcoeanHeHne K OYHKLMOHASIbHOMY 3a3EMIIEHUIO.

Ecnu B pasnuyHoii 06cTaHoBke HE06X0ANMO NPUMEHSITb Pa3NUYHbIE YCTPONCTBA UMM COeAUHEHUS, 3TO
[AOJDKHO ObITb YyCTAHOBNEHO.

MepeyeHb BCNOMOraTensHOro 060pyaosaHus (HanPUMEP, AONONHEHUI UMK PACLLMPEHWUIA), KOTOPOE MOXET
ObITb A0GaBneHo k C3IM ans ob6ecnevyeHnss COOTBETCTBUS TPEOOBAHUAM MOMEXOYCTOMHYUBOCTU M/MNK ANEKTpomar-
HUTHOW SMUCCHU, JOIDKEH ObITb 4OCTYNEH. [epeveHb MOXET TAKKe OTPaXKaTbCA B HEKOTOPLIX pasaesnax NpoToKo-
na ucnbITaHUi, C TEM YTOObI YTOUHMTb 3aKMIOUYUTENbHBIE PEKOMEHAYEMbIE MEPONPUATUS.

5 TpeboBaHUA NOMEXOyCTOMYUBOCTU

5.1 O6wue ycnoBusa

5.1.1 Kputepuu npuemku (Kputepumn kayectesa PyHKLLMOHUPOBAHUS)

KayecTBO (PYHKLMOHMPOBAHWA CUCTEMbI CBA3AHO C PYHKUMAMM, BbINOAHAEMbIMU OMI nnm MMM, nnn C3MM
B LIEMIOM, YCTaHOBMEHHbIMW U3rOTOBUTESEM.

KauecTBo (pyHKLMOHUPOBaHUS CyOKOMMNOHEHTA CBA3AHO C (PYHKLMSIMM, BbINONHAEMbIMU CyOKOMMNOHEHTaMM
OMIT unu MMM, unu C3B, yCTaHOBMNEHHLIMM U3roToBUTENEM. [Ns AeMOHCTpaLMmM NOMEXOYCTONYUBOCTM Kade-
CTBO (PYHKLMOHMPOBAHMS CyBKOMMOHEHTA NpU BO3AECTBUM MOMEX MOXKET ObITb MPOBEPEHO B KAYECTBE ankTep-
HaTUBbI UCTILITAHWAM MO NPOBEPKE Ka4eCTBa (PYHKLUMOHUPOBAHUA CUCTEMBI (CM. 5.1.2).

XOT$ B COOTBETCTBUYM C TPEBOBaHUAMM HACTOALLErO CTaHAapTa UCTbITaHUS CYyOKOMMNOHEHTOB (KOMMNOHEHTOB
MMM/OMIT) fonycTUMbI, TaKWe UCMBITAHUA HEe NpeAHasHayYeHbl AN OTAENbBHON OLEHKU COOTBETCTBUSA CyOKOMMO-
HEHTOB.

Kputepuu npuemku NpUMEeHsIoTCA ANA NPoBEpKM kavecTsa dyHKumMoHuposaHua C3IN npu Bo3aencTeum
BHELLHMX 31EKTPOMArHUTHbIX MOMEX.

C Touku 3peHna AMC nobas yctaHOBKa B COOTBETCTBUM C PUCYHKOM 1 AOMKHA PYHKLIMOHMPOBATb 4 OMMK-
HbiM oOpasom. Tak kak COI sBnAETCA 4acTbio (PYHKLMOHANbLHOIO psifa 6onee Cno)HbIX TEXHONOrMYECKUX
MPOLIECCOB, BNMSAHNE HA 3TN NPOLIECChI MBMEHEHWI kadYecTBa pyHKkumMoHupoBanua C3MM TpyaHO npeackasaTth.
BMecTe cTem OCHOBHble acnekTbl paboTbl GOMbLUMX CUCTEM CriefyeT oTpakaTb B nnaHe AMC (cM. npunoxe-
Hue E).

MasHbIMK yHKUMAMM CIMT ABNAIOTCA NPeBPAaLLEHUEe SNEKTPUYECKON SHEPrn B MEXaHWUYECKYHO 1 06paboT-
Ka uHdopmaumm, HeobXoAMMOW AN STOTO.

Ons C3IN n ans ee cybKOMNOHEHTOB NPUMEHSOT KPUTEPUK NpUeMKIu/kavyecTBa pyHKLUMOHUPOBaHUSA A, B n
C npv BO3AEMNCTBUM NOMEXM KOHKPETHOIO BUAA, YKa3aHHble B Tabnuue 1. Kputepun npuemMku NpUMeHUTENBHO K
KaXaoMy 3MeKTpOMarHMTHOMY SIBIEHUIO YCTaHOBMNEHbIB 5.2 U 5.3.

11
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Tabnwunya 1 — Kputepum npuemkn C3M B OTHOLLUEHUU BO3AECTBUSA SNEKTPOMArHUTHBIX NOMeX

Bua xapakTepucTuKu
KavecTsa
pYHKLMOHUpPOBaHNS

KpuTepuih npueMku/kpuTepuin kavecTsa cpyHKqMOHMposaHMﬂ”

A

B

C

ObLMe XxapaKTepUCTUKM
Ka4yecTBa (YHKLMOHWUPOBa-
HUS CUCTEMBI

OTCYTCTBYIOT 3aMeTHbIE
M3MeHeHUs pabounx xapak-
TepuK.

OyHKUMOHUpOBaHUe B
COOTBETCTBWM C Ha3HaYEeHW-
€M B npejenax ycTaHoBMeH-
HbIX JOMYCKOB

3aMeTHble U3MeHeHusa
(BUAMMbIE UK CRbILUUMBIE)
pabounx xapakTepucTuK.

CamoBOCCTaHOBIIEHNE
HOpManbHOro yHKLUOHU-
poBaHug

BuikntodeHne oBopyao-
BaHWA, U3MeHeHns pabo-
UMX XapaKTepuUcTUK.

CpabaTbiBaHns 3awuT-
HbIX ycTpoiicTs 2).

OTcyTeTByeT caMoBOC-
CTaHOBMEHNE HOPMabHO-
ro pyHKUMOHMpPOBaHNA

CneuuanbHble xapakre-
PUCTWKM KadecTBa (pyHKLM-
OHUPOBaHWSA CUCTEMBI.

KpyTawuii  MOMEHT

M3meHeHna KpyTsLlero
MOMeHTa B npefenax ycra-
HOBEeHHbIX AOMNYyCKOB

BpeMeHHOe n3MeHeHune
KpYTSALLEro MOMEHTa BHe
npeAenoB  yCTaHOBAEHHbIX
ZLOMNYyCKOB.

CamoBoccTaHoBNeHne
HOpMarbHOro MyHKUUOHU-
poBaHus

McuesHoBeHUe KpyTa-
Lero MoMeHTa.

OTcyTCcTBYET CaMOBOC-
CTaHOBNeHNe HOopManbHo-
ro ¢pyHKUMOHNpPOBaHUS

XapaKTepucTukM  kade-
cTBa YHKUMOHWPOBaHUSA
cyBGKOMMNOHeHTa.

®PyHKUMOHMpPOBaHUE
CWMOBOA  SMEKTPOHUKN U
Lenei NoAKo4eHNs aBUra-
Tens

OTCyTCTBYIOT HapyLLEeHUs1
PYHKLUMOHUPOBAHUA CUIO-
BbIX MOJTyNPOBOAHUKOBBIX
3MeMeHToB

BpeMeHHI cboit, KoTo-
pblii He NPUBOAMUT K Henpea-
BUAEHHOMY OTKIIOMEHUIO
carn

OTKnioYeHNe, BbI3BaH-
Hoe cpabaTbiBaHMEM
3aLLUTHBIX yCTpoiceTs 2) .

OTcyTCTBYIOT NnoTepw
XpaHUMBIX NpOrpaMMm, Npo-
rpamMm nonb3oBaTens u yc-
TaHOBOK.

OTcyTcTBYET CamoBOC-
CTaHOBMNeHNe HopManbHO-
ro yHKLUMOHUPOBaHUS

XapaKkTepucTukn Kade-
cTBa PYHKLMOHUPOBaHMSA
cyOKOMMOHeHTa.

®YHKLUMOHMpPOBaHMWe yCT-
poiictBa cbopa u obpabot-
Kn MHopMaLmu

[Mepenava faHHbIX Y
obmeH nHdopmMmaymeir ¢
BHELIHUMMW YCTpoihcTBaMM
He HapyLueHbl

BpeMeHHble HapyLueHuUsi
obMeHa AaHHbIMU. OTCyT-
cTBue ownbok B nokasaHu-
AX BHYTPEHHUX U BHELUHWUX
YCTPOWCTB, KOTOpLIe MOrNu
6bl BbI3BaTh ocTaHoBKY COl1

Owmbku Npu nepepaqe
JAaHHbIX, NMoTeps AaHHbIX U
MHdopMaLyun.

OTCcyTCTBYIOT noTepu
XpaHUMBIX NporpamMm, npo-
rpamm nones3oBaTens u yc-
TaHOBOK.

OtcyTcTBYeT camMoOBOC-
CTaHOBIEHWe HopMarbHO-
ro yHKLMOHUPOBaHUSA

XapaKTepucTukn  Kade-
cTBa pyHKUUOHUPOBaAHUSA
cy6GKOMMNOHeHTa.

OYHKLUMOHNpPOBaHUe
aucnnees U naHenei yn-
paBneHuns

OTcyTcTBME BUAUMbBIX
M3MEHEeHUA nHdopmauum
Ha gwucnnee, JonyckaroTcs
He3HauuTenbHble koneba-
HUA APKOCTU CBeYeHus
cBeToanonoB unu Hebonb-
lwoe ApoxaHue cMMBOMOB

BuguMele BpeMeHHble
M3MEeHeHUsa WHdopMaLmm,
HexenaTenbHoe CcBeYeHne
CBETOANOA0B

OTKMOYEHNE AUCTINEEB,
NoCTOSAHHasA MNoTeps WH-
dopMaLuu UM HegonycTu-
MblA pexum paboThl, o4e-
BUAHblE oWNOKM oToGpa-
XeHUa uHdopmMaLuu.

OTCcyTCTBYIOT noTepu
XpaHWMbIX nporpamm, nNpo-
rpamm nonb3oBaTens U yc-
TaHOBOK

JoxpaHuTenen.

1) Kputepuu npuemkn A, B u C. Panblu-cTapThl He Aonyckatotes. danbli-cTapToM SBNSETCA HenpefHame-
peHHoe naMeHeHWe norndeckoro coctosaHns « OCTAHOBIIEH», koTopoe MoxeT Bbi3BaTb paboTy ABuraTtens.

2) KpuTepuii npuemkn C. PyHKUMS MOXeT BbiTb BOCCTAHOBMEHa onepaTopoM (pydHolt nepesanyck). [ns nu-
HelHbIX KOMMYTUPYEeMbIX NpeobpasoBaTenei, paboTaloLmx B pexume nHBepTopa, fonyckaeTcs cpabaTeiBaHne npe-
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5.1.2 Bbi60p Buaa kputepua kayectea PYHKLIMOHUPOBAHUA

5.1.2.1 O6Lme nnu cneumanbHble XapakTepUCTMKK KauecTea (PYHKLUMOHMPOBAHUA CUCTEMbI

KpuTtepun npuemku/kputepumn kadectsa PyHKLMOHUPOBAHUS, COOTBETCTBYIOLLME 0OLLIMM XapakTepucTukam
KauyecTBa (PYHKLUMOHMPOBAHUA CUCTEMbI (CM. COOTBETCTBYIOLLIYIO rpady Tabnuupl 1), A0MmKHbI ObITb ONpeaeneHbl
C y4eTOM 0COBEHHOCTEN NPpUMEHEHNs U KoHdurypauun C3IM. OTBETCTBEHHOCTb 3a ONPEAENEHMe yYKasaHHbIX Kpu-
TepueB NPUeMKM HeceT narotosutens CIlT.

K cneynanbHbIM XxapakTepucTukam kayectsa PYHKLMOHMPOBAHUS CUCTEMbI OTHOCAT KPYTALUMIA MOMEHT.
McnbiTaHua no NnpoBepke KPyTALEero MOMEHTa NPOBOASAT TOMbKO B TOM Cryyae, €Criv 9T0 TOYHO YCTaHOBMEHO B
TEXHUYECKOW JOKYMEeHTauun Ha obopyaoBaHue. B aToM cnyyae ucnbiTaHus no NpoBEPKE KPYTALLEro MOMEHTA
MOryT BbITb NPOBEAEHBI KaK NPAMbIE, TAK M KOCBEHHbIE. [PK NPSMBIX UCTILITAHUAX U3MEPSAIOT BO3MYLLIEHWUS KPYTS-
LLIero MOMEHTA C UCNOSb30BaHWEM U3MEPUTENA MOMEHTA, 3aLUMLLEHHOTO B OTHOLWEHUM SMC.

Ka4ecTBo (pyHKLIMOHMPOBAHUA B YaCTU KPYTALLErO MOMEHTa MOXET ObITb ONPEAENEHO ¢ Y4ETOM CNOCOGHO-
CTU CUCTEMbI NOAAEPXKUBATbL MOCTOSHCTBO NOTPEBNSAemMoro Toka unmu CKoOpoCTu B Npeaenax yCTaHOBNEHHbIX
JOMYCKOB NPU BO34ENCTBUM 3NEKTPOMArHUTHbLIX NOMeX (CM. Takke 5.1.3). [03TOMYy UCTLITAHUA C U3MEPEHNEM
TOKa MOryT OblTb MCNOMNb30BaHbI B KAYECTBE KOCBEHHbIX WCMNLITAHWI MO NPOBEPKE KPYTALLEro MoMeHTa. Ans
uenen oueHkn cooTBeTcTBua TpebosaHmam SMC, ecnu He COrnacoBaHo NPUMEHEHUE UHBIX METOAOB, CUUTALOT,
YTO BbIXOAHOW TOK CUNOBOro npeobpasoBartens ¢ 40CTATOMHON TOYHOCTbIO NPEACTaBNAET KPYTALLMIA MOMEHT. B
KayecTBe ansTepHaTMBbI MPY NPOBEAEHUM KOCBEHHBIX UCMLITAHUI ONYCKAETCHA UCTONb30BaTh U3MEPEHUE CKOPO-
CTU NMPY YCMOBUM, YTO YCTAHOBIIEHA NOMHAsA UHEPLIUSI CUCTEMBI.

5.1.2.2 KauectBO OYHKLIMOHUPOBAHNS CyOKOMMNOHEHTOB

McnbiTaHmsa CyGKOMMOHEHTOB C LIENbIO MPOBEPKM KauecTBa (PYHKLIMOHUPOBAHKS CyOKOMMNOHEHTOB NPOBOAAT
B Tex cnyyasax, ecnu C3OlN He MOXET ObITb BBEAEHA B AEWCTBME M UCTMbITAHA HA U3MEPUTENbHON NnoLaake
BCNEACTBUE OrPAHUYEHUI, CBA3AHHBIX C KOHCTPYKTUBHbIMM pasmepamn C3M, notpebnaembiM TOKOM, HOMUHATb-
HbIMMW MapaMeTpamm ANEKTPOCHABKEHNS U YCIIOBUSIMU HATPY3KK.

B nio6om cnyyae ucnbitatenbHasg yCTaHOBKA A0MKHA ObITb 3aLLUMLLEHHON OT BO34eiCcTBUA nomex Ha C3MM
UMK Ha UCNbITYEMBIA CYOKOMMOHEHT NPU HAUBLICLLIEN CTEMEHM XXECTKOCTU UCTIbITaHUI. cnbiTaHusa no npoBepke
cbyHKUmii cbopa n 06paboTkn MHopMauuK, BKMYas PYHKUWK, BLINOJHAEMbIE BCMIOMOraTernbHbIM 000pyA0BaHK-
eM (Mpu nx Hanu4uM), NPOBOAAT TOMbKO B cny4asnx, ecnu C3M uMmeeT COOTBETCTBYIOLLME NOPThI U UHTEPXENCI.

McnbiTaHua ¢ uenbio NPOBEPKM Ka4ecTBa PYHKLIMOHMPOBAHUS CYOKOMNOHEHTOB, NPOBOAUMbIE B COOTBET-
cTBMM C Tabnuuen 1 (Npy HaNUYMM COOTBETCTBYHOLLMX (DYHKLIMI), CHATAIOT AOCTATOYHbLIMK ANS ONPeaeneHnst CooT-
BETCTBUA TPEOOBAHUSAM HACTOSAILLIErO CTaHaapTa.

5.1.3 YcnoBusa npoBeaeHUA UCNbITAHUA

Harpy3ska npu ucnbiraHusax 4ormkHa ObITb B Npejenax, ycTaHOBMEHHbIX u3rotoButenem. [JeicTBUTENbHOE
3HaYeHne Harpy3ku JOIKHO ObITb OTPAXKEHO B MPOTOKOME UCNLITAHUA.

McnbiTaHue ¢ uenbio NpoBepKU XapakTepUCTUK KPYTALLEro MOMEHTA, a Takke PYHKUMIA cuctem cbopa u
06paboTkn nHhopmaumm TpebyeT NpUMEHEHUS CrieuuanbHOro UCTbITaTENLHOro 060pyaA0BaHMA C HEOBX0AUMOW
YCTOWYMBOCTLIO K NAapasuTHLIM CBA3SIM U BO3AENCTBUIO UCTIbITATENbHbLIX MOMEX. Takoe ucnbitatensHoe obopyno-
BaHMWE MOXET UCMNONb30BaTLCA, TONLKO €CMW NOMEXO0YCTONYMBOCTbL MCNbITATENBHOW YCTAHOBKM NOATBEPXKAEHA
OMOPHLIMU M3MepeHUAMU. OLIEHKa HAPYLLEHUI KPYTALLEro MOMEHTA MOXKET ObITb BbIMOJHEHA AATUNKOM KPYTSALLE-
ro MOMEHTA UI M3MEPEHNEM UITU BBIMUCTIEHMEM TOKA, UK APYTMMU KOCBEHHbLIMU METOAaMU. [ins 3TOro Ha MecTe
UCTbITAHWI HEOOXOAMMO UMETb aAaNTUPOBAHHYIO MOMEXOYCTOMYMUBYHO HArPy3Ky.

[Mpu ncnbITaHMSAX C LIENbIO NPOBEPKM DYHKLMI cucTem cbopa n 06paboTkm nHdopmMaumm Heo6xoaMmo MMETb
COOTBETCTBYHOLLEEe 060pyA0BaHUE ANt MOAENUPOBAHMSA NEPEAAYM UM OLIEHKU AaHHLIX. OBOPYA0BaHME JOIDKHO
UMETb JOCTAaTOUHYIO MOMEXO0YCTONYUBOCTL A5 HOPMAanbHOW PaboTOCMNOCOBHOCTU B NEPUOA UCTILITAHUIA.

MockonbKy ABUraTenb NPOBEPSIETCA U3TOTOBUTENEM B COOTBETCTBUM C TPEOOBAHUSAMM AENCTBYIOLLMX CTaH-
JapToB, anekTpudeckne agpuratenu C3MM, 3a UCKNIOYEHMEM AATUMKOB, HE HYKAAIOTCA B AONONHUTENbHLIX UCNbITA-
HUAX HA MOMEXOYCTONYNBOCTL. [M03TOMY, KOraa asuratens npucoeanHeH k OMIM/TMIT B nepuoa ucnbiTaHui,
UCTITAHMS HA MOMEX0YCTOMYNBOCTL CAMOTO ABUraTens He TpebyloTCs.

Tam, rae nopTbl CyLLECTBYIOT, OHW AOMMKHbI ObITh UCMILITAHBI, BKMIOYAA UMEIOLLMECS JONONHUTENBHBIE NPU-
cnocobneHus. icnbitaHns JOMKHbI ObITb OAHO3HAYHO ONPEeAEneHHbIMW U BOCNPOM3BOANMBIMU OT NOPTA K NOPTY.

B cnyyae ecnu HecKonbKo AaT4MKOB, MOPTOB YNPaBneHUs Uy CUrHanbHbIX UHTePENCOB UMEIOT OUHAKO-
BYI0 KOH(PUTYpaLIMIO (PacrnoroXeHue), 4OCTaTOYHO NPOBECTU UCTbITAHWE TONBbKO OAHOr0 AATYMKA, MOPTa UMK UH-
Tepderica Takoro Tuna.

MuHumarnbHble TpeboBaHUs, UCTILITAHUA U KPUTEPUM NPUEMKU, COOTBETCTBYIOWME 5.1.1, yCTAHOBMEHbI B
52 un 5.3.
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5.2 OcHOBHbIe TPE6OBaHUA NOMEXOYCTONUMBOCTU. HU3KOUYACTOTHDLIE
3NeKTPOMAarHUTHbIE MOMeXH

5.2.1 O6wme NnpuHLUUNDbI

YcTaHOBMEHHbIE B HACTOAWEM MyHKTE TpeGOBaHWUA NPUMEHSIOT Npu obecneveHun ycronumsoctu C3IM
K HU3KOYACTOTHbLIM 3MEKTPOMArHUTHLIM NoMexam. N3rotoBuTens A0MKEH NPOAEMOHCTPMPOBATL COOTBETCTBUE
TpeboBaHMSAM NOMEXOYCTOWUYUBOCTU C UCNOSb30BAaHUEM UCNLITAHUIN, PACHETOB UNU UMUTaLMKU. ECnun He ycTaHoB-
JIEHO MHOE, AOCTaTOMHO MOATBEPAUTL, YTO CUNOBAs Lenb 6yaeT COOTBETCTBOBATb YCTAHOBIEHHBLIM KPUTEPUSIM
NPUEMKU 1 YTO HOMUHArbHbIE 3HAYEHUS, YCTAHOBMEHHbIE ANS BXOAHbLIX Lenen (punstpoB U T. 4.), He NpeBbI-
LLIEHbI.

MpuMeyvyaHune — Yucno BNAOB ANEKTPOMArHUTHLIX NOMEX He [OMKHO COOTBETCTBOBATb YCTAHOBMEHHOMY
B 06Lux ctaHgaptax OMC, HO BMecTe C TeM ABNAETCA BaXHbIM NPU KOHCTpyUpoBaHuu cunosoit Lenu C3MN. MNposectu
UCNBITAaHNS NMPUMEHMTENBHO KO BCEM BUAAM 3NEKTPOMArHUTHLIX NoMeX TpyaHo, ocobeHHo npu notpebnaeMom Toke
cBbille 16 A U BXOAHOM HanpsbkeHun cebilwe 400 B. OfgHako MHOrONETHUIA OMbIT NOKasbIBaEeT, YTO NpU NpaBUNBLHOM
PYHKLMOHMPOBaAHMM CUMOBOW LENW YCTPOWCTBa ynNpaBneHWsa U BCcnomoraTternsHoe obopyfoBaHue, Kak NpaBuno, ABNs-
OTCS YCTONUMBBLIMU K 3MEKTPOMArHUTHLIM MoMexam. IOTo 06yCnoBfeHo ecTeCTBEHHbIMU pa3Bsi3kaMu, UMEIOLWUMUCS
B COTl. MNpumepamu Takux pas3Bsi3oK SABMSAOTCS Te, KOTopble 06ecnevnBaloTcsi CUCTEMON SNIEKTPOCHABXEHNUSA U NOCTOSH-
HbIMU BpEeMeHM BCcrnoMoraTernbHbIX NPoLeccoB, TakuX Kak BEHTUNALUA.

B akcnnyaTauuoHHbIX AOKyMeHTax Ha C3M A0MKHO ObITb yka3aHO O COOTBETCTBUM TpeBoBaHWAM HACTONA-
Liero ctaHgapra. Ecnu cooTBeTCcTBME @ MOHCTPUPYETCA NPOBEAEHUEM UCTIbITAHUM, JOIDKHBI YYUTLIBATLCA Hauu-
OHarbHble crmaHOapmbi Poccutlickoli @edepayuu, ycmaHasnusaiouwjue mpebosaHus ycrnolqueocmu K 3n1eKmpo-
MazHUMHbIM romexam u Memoodsi ucrbimarulil (cM. B.7 npunoxexus B).

MpuMeYaHune— YcroBua sKkcrnyaTayum, CBA3aHHbLIE C CETEBLIM U BCMOMOraTernbHbLIM 3MeKTpocHabXeHnem
(Mpn Hanuuum), yxxe BKIIOYEHbI B ycnoBusa akcnnyaTauun C3l B cooTBeTcTBUM ¢ TpeboBaHuAMM [6] unu [7] unu [8].
YcnoBus aKcrnyaTaluum, cBsidaHHble C CETEBLIM U BCOMOraTenbHbIM 3M1eKTpoCHabXeHeM, BKItoHatoT B ce6s uaMeHe-
HWSA 4acTOThl, CKOPOCTb U3MEHEHNSA YacTOThl, UBMEHEHUSA HanpsXeHus, konebaHus HanpspKeHUs, HECUMMETPUIO Ha-
NPSHKEHNIA, TaPMOHUKU Y KOMMYTaLMOHHbIE Bbipesbl.

5.2.2 TapMOHUKUA U KOMMYTaLMOHHbIE BbIPe3bl/UCKAXKEHUA HANPSXKEHUA

5.2.2.1 HuskoBonbsTHbIe CIM. VCKaXKeHMA HanpsKeHUsA

C3r, OMIM unu MMM 4omKHbI BbIAEPKMBATL UCNBITAHUS C YPOBHAMKU MOMEXOYCTOMYMBOCTU, YCTAHOBIEH-
HbIMM B Tabnnuax 23, 24 n 25. Cneayet NpoBepuUTh, YTOObI 3TM YPOBHW HE NPEBbILIANN HOMUHANBLHbIX XapakTepu-
CTUK BXOAHbIX Liene (bunsTpoB U T. 4.). AHaNU3 KOMMYTaLMOHHbIX BbIPE30B AOMKEH ObITb NPOBEAEH BO BPEMEH-
Holi obrnactu. JonyckaeTcs npoBepka NOMEXOyCTOWUYMBOCTU U3FOTOBUTENEM MYTEM PACHETOB, UMUTALU UIU UC-
NbITAHWNA, KaK ykazaHo B 5.2.1. Ecnn BbIGpaH MeToa NPOBEPKU NYTEM UCTbITAHUA, OHW A0MKHBI ObITb NPOBEAEHBI
¢ npumeHeHneM C3T ¢ noaknio4MeHHbIM ABurateneM. Ons obopyaosaHus ¢ HOMUHAIbHbLIM NOTPEONAEMbIM TOKOM
MeHee 16 A Ha ¢ha3y NPUMEHAIOT METOAbI, YCTaHOBIEHHbIEe B TOCT P 51317.4.13.

MpuMeyaHUe— PacyeT BKNaga KOMMYTaLUOHHbIX BbiIp€30B B MOSHbLIA KO3EPULMEHT rapMOHUYECKUX

UCKaXeHWIA C MPUMEHEHNEM aHannaa B YacTOTHOW 06nacTh He BhISIBNSAET HekoTopble BuAbl BpeaHbiX adhdekToB (cM. B.1
npunoxexusa B).

Tabnwuuya 23 — MuHuManbHele TpeboBaHWS NOMEXOYCTONYNBOCTU ANst KOSPPUUMEHTa NOSNHBLIX rAPMOHUYECKNX
UCKaXXEHUIA Ha nopTax 3aneKTPOnUTaHWs HW3KoBOMETHBIX C3MM

Mepsas obcTaHoBKA Bropas obcTaHoBka KpuTepHA NPUEMKW/
BnekTpomarHuTHoe KPUTEPMI KauecTsa
fiBNeHve CCbINOYHbIN UcnbiTaTenbHbIn CCbINoYHbIA UcnbiTaTenbHblil | ghypkimonnposatms
AOKYMEHT ypoBeHb AOKYMEHT ypoBeHb
FrapmoHukn — [7] 8 % [2), rOCTP 12 % A
CYMMapH®bIi 51317.2.4,
KoadppuLneHT Knacc 3
rapMOHUYECKNX
COCTaBASAOLLNX
(THD)
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Tabnuya 24 — MuHNManeHsle TpeGoBaHUs NOMEXOYCTOWUMBOCTY ANA UHAMBWAYAIbHBIX FAPMOHUK Ha nopTax

3NeKTPOnUTaHWA HU3KOBOMBTHLIX COI

SneK;gﬁZs;:mHoe MNepBas ob6cTaHoBKa BTopas o6cTaHoBKa KpwTepuit npuemkw/
Mopanok CcbInoyHbIh WeneitaTenbHelih CcblnoyHeIn MenbiTaTenshpii | <PYTEPUA katecTea
rapMOHUKK AOKYMEHT yposeHb" AOKYMeHT ypoBeHb?) PYHKLMOHMPOBAHNA
2 rocTP 3% rocrt P 5%
3 51317.4.13, 8% 51317.4.13, 9%
Knacc 2 Knacc 3
4 1,5 % 2%
5 9 % 12 %
YeTHble TpeboBaHus 1,5 %
rapMOHUKK He ycTaHaB-
6<h<50 nuBatoT
7 7,5 % 10 %
9 25% 4 %
11 5% 7%
13 4,5 % 7%
15 TpeboBaHus 3 %
He ycTaHaB-
nueatoT
17 3% 6 %
19 2% 6 % A
21 TpeboaHnus 2%
He ycTaHaB-
nvearoT
23 2% 6 %
25 2% 6 %
27 TpeboBaHua 2%
He ycTaHaB-
nvearoT
29 1,5 % 5%
31 1,5 % 3%
33 TpeboBaHua 2%
He ycTaHaB-
nvearoT
35 4,5 % 3%
37 1,5 % 3%
39 TpeboBaHua 2%
He ycTaHaB-
nveatoT

Knacc 3, 4TO npubnuautencHo B 1,5 pasa
FOCT P 51317.2.4.

1) WenblTaTenbHble YPOBHU AN MHAMBUAYANBHBIX FAPMOHUK COOTBETCTBYHOT YPOBHAM Mo fOCT P 51317.4.13,
knacc 2, uTO npwubnuanTtencHo B 1,5 pasa npeBbILAET YPOBHM SMEKTPOMAarHWTHOW COBMeCTUMOCTW no [2],
FOCT P 51317.2.4.

2 WcnbiTaTenbHbIe YPOBHU ANSt WHAMBUAYaNBHLIX FaPMOHUK COOTBETCTBYHOT YPOBHAM Mo fOCT P 51317.4. 13,
NMpeBbILLAeT YPOBHM 3MNEKTPOMarHUTHOW CcoBMecTUMOCTM no [2],

15



rOCT P 51524—2012

Tabnwuya 25— MuHumanbHele TpeboBaHMs NMOMEXOYCTOMYMBOCTM AMS KOMMYTaLMOHHbLIX BbIPE30B Ha MopTax
ANEKTPONUTaHUA HU3KOBONLTHLIX COll

MepBasa o6cTaHOBKa BTopas obcTaHoBka KpuTepwit npuemku/
OnekTpomarHuTHoe - ; - —| xputepwit kauectsa
AsneHue CChbISTOUHbIN UcnbiTaTenbHbI CCbINOYHbIN UcnbiTaTenbHbIN (pyHKL[VIOHVIpOBaHVIﬂ
DOKYMEHT ypoBeHb [OKYMEHT ypoBeHb
KoMMyTaLmoHHbIe OrcyTtcBYeT He ycraHaenu- [5], knaccB my6uHa 40 %, A
BbIpes3bl BaloT obuyas nnowaab
250 %, rpagyc

5.2.2.2 C3OlN HOMUHANbHLIM HaNpsbkeHweM cabille 1000 B. MckaxkeHus HanpspkeHua

OCHOBHOM NOPT 9NEKTpPONMTaHUs

C3lM unu OMM/TMIT 40MKHbI BbIAEPXKMBATL UCTILITAHWUSA C YPOBHSAMU NMOMEXOYCTOWUYNBOCTU, YCTAHOBNEH-
HbiMK B Tabnuue 3. Npu 3T0M HEOOX0AUMO YOeaAUTLCA, YTO YKa3aHHbIE YPOBHU HE NPUBOAAT K NPEBLILLEHUIO
HOMMHASbHbIX NAPaMETPOB BXOAHLIX Lienew ((bunsTpoB U T. 4.). AHaNU3 KOMMYTaLMOHHBIX BbiPE30B NPOBOAAT BO
BPEMEHHOM 00nacTu. N3rotoBurenb MOXET MPOBEPUTH MOMEXOYCTOWUUBOCTL PACHETAMU, UMUTALMEN UMW UCNbITA-
HMSIMU B COOTBETCTBMM C5.2.1.

MpumevyaHune — PacyeT BKnaga KOMMYTaLMOHHBLIX BbIPE30B B MOMHbIA KOAPPULUNEHT FapMOHUYECKUX
MCKaXeHWA C MPUMEHEeHWeM aHanusa B 4YacTOTHOW obfacTu He BhISIBMSIET HEKOTOpble BUAbI BpeaHbIX 3hdeKToB
(cMm. B.1 npunoxeHus B).

Ta6nnya 3 — MuHuManbHble TpeGoBaHWS NOMEXOYCTOWYMBOCTU [N TapMOHWK M KOMMYTALUWOHHLIX Bbipe-
30B/UCKaXKEHWA HaMpsDKEHMs] Ha OCHOBHBIX NopTax anekrtponutaHus COIN ¢ HOMMHANBHLIM - HanPsKEHWEM CBbILLIe
1000 B

OneKkTPoMarHuTHoe CCbINOYHbIi McnblTaTenbHbli Kputepuit npuemkm/
ABneHne AOKYMEHT YpoBeHb Kputepun kadecrsa
YHKUMOHNPOBaHNS
FapMoHuKkK (BKNtovasn | [2], FTOCT P 51317.2.4, YpoBeHb 311eKTPOMarHUTHOW Al
THD u rapmMoHuKku oTaens- | kracc 3 COBMECTUMOCTH
HbIX MOPSAKOB)
KpaTkoBpeMeHHble rap- | [2], FTOCT P 51317.2.4, B 1,5 pasa 6onblue nocTosiH- AD
MOHUKM (< 15 ¢) Knacc 2 HOro YPOBHSA  3reKTPOMarHUTHoOM
COBMECTUMOCTH
YcTaHoBuBLUWECA UHTep- | [2], FTOCT P 51317.2.4, YpoOBeHb 3MeKTPOMarHUTHOM A
rapMOHUKU Kknacc 2 COBMECTUMOCTU
KpaTkoBpeMeHHble WuH- | [2], FTOCT P 51317.2.4, B 1,5 pasa 6onblle NOCTOSAH- B?
TeprapMoHuku (< 15 c) Knacc 2 HOrO YPOBHS  3reKTPOMarH1UTHoOwM
COBMECTUMOCTU
KoMMyTaLuoHHble  BbI- | [5] rny6uHa 40 % U,y (knace B) A
pesbi Mnowaps") 125 %, rpagyc
(knacc C)
1) Knacc C no [5] npuMeHAIOT k NepeuYHOil 0BMOTKe TpaHcdopMaTopa.

BcrnomorartenbHbIin NopT 3NeKTponuTaHus

BcnomMoratenbHble nopThl anekTponutanust C3MM A0MKHBI BbIAEPXKUBATbL NPU UCMNBITAHUSAX HA MOMEXOYCTOW-
UYMBOCTb UCTIbITATENbHbIE YPOBHU AT1si BTOPOW 3NEKTPOMArHUTHOM 06CTAaHOBKM, YCTAHOBMEHHbIE B Tabnuuax 23, 24
1 25 1 COOTBETCTBOBATL KPUTEPUSIM, YKA3aHHLIM B STUX Tabnuuax.

Mpu 9TOM HEoBxXoaUMO YyOeaUTLCS, YTO yKa3aHHbIE YPOBHU HE MPUBOAAT K NPEBLILLEHWUIO HOMUHAMbHbIX
napameTpoB BXOAHbIX Lienei ((punbTPoB U T. A4.). AHaNM3 KOMMYTaLIMOHHbIX BbIPE30B NPOBOAAT BO BPEMEHHOW
obnactu. M3roToBUTENL MOXET MPOBEPUTbL MOMEXOYCTOWYMBOCTL pacHeTaMu, UMUTaLMEN UMM UCTILITAHUAMU
B COOTBETCTBUMM C5.2.1.
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MpumeyaHune— PacyeT BkNaga KOMMYTaLUOHHbLIX BbIPE30B B MOMHbIA KO3MULMEHT rapMOHUYECKUX
NCKaXXEHWIA C NPUMEHEeHUeM aHanuaa B YacTOTHOW 00nacTu He BLISBNSAET HeKoTopble BUALI BpefHbIX ahdekToB (cM. B.1
npunoxeHusa B.1).

5.2.3 OTKNOHEHUA HANPSXXEHUA, NPOoBasibl U KPAaTKOBPEMEHHbIe NnpepbIBaHuA

5.2.3.1 HuskoBonbTHbIe C3MT (OTKIMOHEHUA HAaNPSDKEHUS)

C3rl unu OMIN/TIMIN 40mKHbI BbIAEPKMBATL UCMLITAHUA C YPOBHAMU MOMEXOYCTOMYUMBOCTH, YCTAHOBNEH-
HbIMK B TaONuue 5. M3roToBUTENB MOXET NPOBEPUTL MOMEXOYCTOMYUBOCTL pACHETAMU, UMUTALIMEN UMM UCNILITAHU-
SIMU B COOTBETCTBUM C5.2.1.

Tab6bnwuuya 5 — MuHuManbHele TpeboBaHUA NOMEXOYCTOMYMBOCTU ANA OTKITOHEHUN HanpsPKEHUs, NPOBanos M
KpaTKOBpPEeMEHHbIX MpepbiBaHUA HAMpsDKeHWA Ha nopTax aneKTPONUTaHWA HWU3KOBOMBTHLIX COll

OnekTpomar- MNepBaa obcTaHoBKa BTopaa o6cTaHoBKa Kputepui
HUTHOE npuemKu/ Kpute-
ABneHue CcbinoyHbIn MeneiTaTenbHbIA CcbinoyHbIN UcnbiTaTenbHbIR puit kavecTsa

[OKYMEHT ypoBeHb AOKYMeEHT ypOBeHb ¢YHKHn?4:MPOBa-

OTKNOHeHNs [9],[10] +10 %" [2), rocTP +10 %" A

HaNpsXeHUA 51317.2.4,

(=260c) knacc B
Mposansl rocTtp OcraTtou- | Mepuoasb! FocTP Ocrtatoy- | [Nepuoabl
Hanpsxe- 51317.4.11, Hoe 51317.4.11, Hoe
Hns®) Knacc 2, unu Hanps- Knacc 3, unu Hanps-
rocTP XeHune rocTtP XeHune
51317.4.34, 0 %, 1, 51317.4.34, 0 %,
knacc 29 70 %, 25/30%) knacc 3% 40 %, 10/123),
70 %, | 25/30%, cY
80 % 25/30%
KpaTko- Ocrtaroy- | MNepuogsl Ocrtatou- | [MNepurogbl
BPEMEHHbIe Hoe Hoe
npepbiBaHuA Hanps- Hanps-
HanpsxeHUs XeHue XeHune
0% 250/3007) 0% |[250/3007)

1) OTKroHeHNWe HanpsKeHNA NpeAcTaBnseT coBoil M3MEHEHWE HOMUHASBLHOMO HanPsHKEHWUS SNEeKTPONUTaHMS.
Menbitanua TpexdasHbix COMM Ha yCTORYMBOCTL K OTKNOHEHWSAM HanpsXeHUs TpebyloT NpoBOAUTL YBENMYeHue unu
YMeHbLUEHUE HanpshKeHUa OfJHOBPEMEHHO B Tpex dasax.

2 Ecnu HanpsxeHWe HWKe HOMUHAmNLHOMO, MakCUManbHbe HOMUHAMbHLIE 3HAYEHUA BBIXOAHOW MOLLHOCTH —
CKOPOCTU /UM MOMEHTa — MOTYT BbITb YMEHbLUEHbI, T. K. OHW 3aBUCAT OT HaNPsXKEHUs.

3) «25/30 nepuoaos» o3HauaeT «25 nepuogos npu yactoTe 50 'y, 30 nepuonos npu yactoTe 60 My».

4 [Onsa npeo6pasosaTerneit ¢ NUHelHON KOMMYyTaLnei, paboTaloLnx B pexume MHBEpTOpa, JOMycKatoT cpaba-
TbiBaHWe rnpeaoxpaHuTenei.

5) [ns nopToB anekTPONUTaHWs ¢ HOMUHANBHBIM TOKOM > 75 A fonyckaeTcst MPpUMeHeHe MeTofa UCbITaHui
Ha YyCTOWYUBOCTL K NpoBanamM HanpsixeHusa B cootBeTcTBUM ¢ 7.5 FOCT P 54418.

6) FOCT P 51317.4.11 npumeHsitoT AnNs o6OpPyAOBaHWA C HOMMHAmNbHLIM TOKOM, He MpeBbiaowmm 16 A
OCT P 51317.4.34 — pna obopyfoBaHWSA ¢ HOMUHAmbHLIM TOKOM, MpeBbiwanwmM 16 A.

7) «250/300 nepnonos» o3HavaeT «250 nepnoaos npu yactoTe 50 My, 300 nepuoaos npu yactoTe 60 My».

MpuMmedaHuns

1 CnepyeT yuutbiBaTh, 4To COlM NpUMeEHSOT AnsA NnpeobpasoBaHus 3Hepruu, a NpoBarbl HanpsKeHUA NpeAcTaB-
nAT coboit noTepn uMetoLledcs aHeprun. MoaToMy Ans obecnevenus BezonacHoCTU MOXET BbiTb HEOBX0ANMBIM
pacuennsaTe gsuratens COlM faxe npu Bo3gelUCcTBAM NpoBanoB HanpsxeHus amnnutygoi 30 % wnu 50 %, anutens-
HocTbto 0,3 c.

2 CHWXeHUe BXOAHOro HamnpsXXeHUs NpoAOIIKUTENLHOCTBIO AaXe HECKONbKO MUSINIUCEKYHA MOXET NpUBeCTU K
NeperopaHmnio NaBKUX BCTABOK NpefoxpaHnuTeneil y BeAOMbIX CETbIO TUPUCTOPHLIX NpeobpasoBaTteneit, paboTaowmx B
pexume pekynepaLum.

3 BrnivsiHe NpoBanoB HanpsikeHUs (CHUKEHWS SHeprun) Ha TEXHOMNOTUYECKUiA npoLecc TPYAHO onpeaenuTs 6e3
nogpobHOro 3HaHMS 3TOro rnpouecca. OTOT pesynbraT onpeaenseTcs KOHCTPYKUMENH CUCTEMbl U €€ HOMUHANbHLIMU
XapaKkrepuctTukamMmm U MoxeT ObiTb, B 06Liem, HanbonbwuMm, ecnu noTpebnenne mowHocTn B C3MM (BKNKOYas notepu)
NpeBbLILLAET UMEIOLLYIOCA MOLLHOCTb.

17



FOCTP 51524—2012

Tam, rae 970 BO3MOXHO U HE NPefCTaBnsAeT ONacHOCTU, PYHKLMOHMpoBaHMe CIIM Npu KpaTKOBPEMEHHbIX
npoBarax HanpsbKeHUA MOXKET ObITb MPOBEPEHO NYTEM BKITOUEHUSA U BBIKITIOYEHUS CETEBOTO 3NEKTPONUTAHUA MPU
CTaHdapTHbIX pabounx ycnosusix (cm. B.6.1).

M3rotoBuTEnb AOMKEH YCTAHOBUTL B AKCTITYyaTaLMOHHBIX JOKYMEHTaX yXyALUEHUE Ka4eCTBa (OYHKLUMOHUPO-
BaHua C3l npu BO34eiCTBUM NPOBASIOB U KPATKOBPEMEHHbIX MPEPbIBAHUNA HANPSHYKEHUSA.

MpumMeyaHNe— YnydweHne NyTeM UCMONb3oBaHUA arperatoB 6ecnepebGoWHOrO NUTaHUSA, reHepaTopoB
ropsiyero pesepsa, ABP MoryT npuBecTu K 3Ha4UTENbHOMY yBEMMYEHUIO pasMepa U ctouMocT C3MM 1 MOryT CHU3UTL
KMNA ycTaHoBKM Unn k03 PpULIMEHT MOLLHOCTHM B ceTU. Kcrnonb3oBaHue Takoil onepauum, kak aBToMaTU4ecKuid pecTtapr,
MOXET MPUBOAUTL K CHWKEHWUO 6e30MacHOCTU U He OTHOCUTCA K 06rnacTh NPUMEHEHUA HACTOALWero ctaHaapTa.

5.2.3.2 COlN HOMUHAanNbHbLIM Hanps>keHWem cabie 1000 B (0TKNOHEHUA HaNPSXKEHUSA)

OCHOBHO NOPT 9NEKTPONUTaHUSA

OcHoBHoW nopT anekTponuTaHmsa C3lN AOIKEH BblAEpXXMBaTh NPU UCNLITAHUAX HA NOMEXOYCTONYMBOCTb
UCMbITaTErNbHbIE YPOBHM, YCTAHOBMNEHHbIE B Tabnuue 6. V3rotoBUTENb MOXET NPOBEPUTL NOMEXOYCTOMYUBOCTb
pacyeTamMu, MMUTaLMen Unn UCNbITaHMAMKN B COOTBETCTBUM C5.2.1.

Tabnwnya 6 — MuHumanbHble TpeGoBaHUS NMOMEXOYCTONYMBOCTM ANS OTKNOHEHUA HANPSXeHUs, NpoBasioB M
KpaTKOBPEMEHHEIX MPepLIBaHUA HaNPsHKEHNS HAa OCHOBHBIX MopTax anekTponuTaHns C3IM ¢ HOMMHanNbHBIM - Hanps-
XeHunem cebile 1000 B

OneKkTpoMarHuTHoe CcCbINoYHbIN MenbiTaTenbHbI Kpmepmyﬁ npuemkw/
ABneHue AOKYMEHT YPOBEHb Kputepun kasectsa
hYHKLMOHUPOBaHUA
OTKroHeHUst HanpsixeHna | [2], FOCT P 51317.2.4, +10 %" A
(> 1 MuH) Knacc 3
OTKnoHeHUs HanpsbkeHna | [2], FOCT P 51317.2.4, +10 %, -15 %" Al
(£ 1 MuH) Knacc 3
MpoBansl FOCT P 51317.4.34, OcTtaTo4Hoe Mepuoab!
HanpsXeHUs knacc 22) HanpsixXeHue
0% 1 c
40 % 10/123)
70 % 25/30%
80 % 250/300%
KpaTkoBpeMeHHbIe OCT P 51317.4.34, OcraTouyHoe Mepuoanbl
npepiBaHUs Hanpsbkenus | knacc 22) HanpsxeHue co
0% 250/3009

1) OTKnoHeHWe HanpsikeHUs npeacTaBnseT coboil U3MEHeHWe HOMWHANBHOIO HarpsKeHUs 3reKTponuTa-
HWA. NenbiTanusa TpexdpasHeix COMM Ha ycTOWYMBOCTb K OTKITOHEHUSIM HanpspkeHUs TpebyloT NpoBoAUTL yBenuueHue
UMW YMEHbLUEHWe HanpsxeHus OAHOBPEMEHHO B Tpex dhasax.

Mpw OTKNOHEHUN HanpsXXeHUs NoOOoI LWar M3MEHEHNS HanpsKeHUst He AOIKeH npeBblwaTth 12 % HOMUHANb-
HOro HanpsPKeHWs, U WHTepBarbl BpeMEHW MeXAy LiaraMu AOMKHbI ObiTb He MeHee 2 c.

Ecnu HanpspkeHue HWXe HOMWHAMbHOro, MakcMmaribHble HOMUHamNbHbIE 3Ha4YeHUs1 BbIXOAHOW MOLLHOCTU —
CKOPOCTU WU MOMEHTa — MOTYT ObiTb YMEHbLUEHEI, T. K. OHW 3aBUCAT OT HanpsKeHUsI.

2) TUNUYHBIE 3HAYEHWUS MYBUHBI U ANMTENBHOCTU NPOBarioB HanpsbkeHus npusefeHsl B [11].

%) «10/12 nepuopoB» o3HauaeT «10 nepnoaos Npu yactoTe 50 Iy, 12 nepuoaos npm yactoTe 60 IMy».
4) «25/30 nepuopoB» 03HauaeT «25 nepnoaos nNpu YactoTe 50 Iy, 30 nepuoaos npu yactoTe 60 IMi».
5) «250/300 nepnopoe» o3HavaeT «250 nepuogos npu Yactote 50 'y, 300 nepuopoB npu vactote 60 MMy».
6) [ns npeobpasoBaTeneii ¢ NuHeiiHol koMMyTaLMelt, paBoTaloLLmMX B pexuMe MHBepTOpa, AonyckatoT cpaba-
TbiBaHWe npeaoxpaHuTeneil.

WsrotoBuTenb AOMKEH YCTAHOBUTL B AKCTIITyaTaLMOHHBIX AOKYMEHTaX yXyALLEHUE KayecTBa (DYHKLIMOHUPO-
BaHuAa C3l npu BO34eiCTBUM NPOBANIOB U KPATKOBPEMEHHbLIX MPEPbLIBAHUI HANPSXKEHUA.

BcnomorarenbHbii NOPT 9NEKTPONUTaHMS

BcnomoratenbHbie nopThl anekTponuTaHus C3MN A0MKHBI BbIAEPXKMBATb MPW UCTILITAHUAX HA NOMEXOYCTOM-
YMBOCTb UCTILITATENLHBIE YPOBHU, YCTAHOBIEHHbIE B Tabnuue 7. M3roToBuTENb MOXET MPOBEPUTL NOMEXOYCTON-
YMBOCTb pacyeTaMmu, UMUTaUuei Unm UCblITaHUAMK, B COOTBETCTBUM C 5.2.1.
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Tabnuuya 7 — MuHuManbHble TpeboBaHUSA NOMEXOYCTOWHMBOCTU ANA OTKIIOHEHWA HaMpsXXeHWs, NpoBanoB U
KpaTKOBPEMEHHbLIX MpepbIBaHUI HanpsPKeHNs Ha BCNOMOraTeNbHbIX HU3KOBONLTHLIX MopTax arnekrtponuTaHna COll

3nekTpoMarHutHoe CCbINOYHbIN UcnbiTaTenbHblil Kputepuit npuemku/
aBneHne JOKYMEHT ypoBeHb Kputepui kauectea
YHKLMOHUPOBaHUA
OTKNOHEHNA HanpsAXeHusA [2], FTOCT P 51317.2.4, +10 % A
(> 1 MuH) Knacc 3
OTKNOHEHNA HanpsAXeHUA [2], TOCT P 51317.2.4, + 10 %/-15 % A
(£ 1 MuH) Knacc 3
MpoBanesl TOCT P 51317.4.11 nnu OcTaTouvHoe Mepuopabl
HanNpAXeHNs TOCT P 51317.4.342 HanpsaxXeHne
0% 1 c
40 % 10/127)
70 % 25/303)
80 % 250/300%
KpaTKoBpeMeHHbIe FOCT P 51317.4.11 nnu OcTaTovHoe Mepuopabl
npepbiBaHNs Hanpsxenus | fOCT P 51317.4.342 HanpsaxeHwe c
0% 250/300%
1) «xly nepnofoB» 03Ha4aeT «x nepuofoB Npu Yactote 50 Iy, ¥ nepuoaos Npu yactoTe 60 My».
2 FOCT P 51317.4.11 npuMeHsoT AN 06OPYAOBaHMA C HOMWHANBHLIM TOKOM, He MpeBbialoWuM 16 A,
[OCT P 51317.4.34 — pnsa obopyaosaHus ¢ HOMUHaNbHLIM TOKOM, NpeBbiWaroLwmumM 16 A.
%) «25/30 nepnogoB» o3Ha4aeT «25 nepuogos Npu YacTtoTe 50 My, 30 NnepuogoB npu Yactote 60 My».
4 «250/300 nepuonoB» o3HavaeT «250 nepuoaos npu YactoTe 50 My, 300 nepuonos npu yactote 60 My».

5.2.4 HecummeTpusa HanPsXKeHUM U OTKSTIOHEHUA YacTOTbl

5.2.4.1 Hu3koBornesTHbIE C3l

OnpeaeneHunsi n NOACHEHUS, OTHOCSLLMECS K OLIEHKE HECUMMETPUM HaNPSHKEHUH, NpuBeaeHbl B B.5.2 npu-
noxexus B.

C3M unu OMMN/MMI 4oSKHBI COOTBETCTBOBATL TPEGOBAHUAM NOMEXOYCTONYMBOCTHM NPU UCTILITATENbHBLIX
YPOBHSAX, YCTAHOBMNEHHbIX B Ta0nuue 8.

M3roToBUTENE MOXET NPOBEPUTL MOMEXOYCTONYMBOCTb pacHeTamMu, UMUTaLMEN UM UCNBITAHMSAMU B COOT-
BeTCTBMM € 5.2.1.

Mpu Bepudukaumm A0swkHbl ObITb CO3AaHbI YCIIOBUSA HOMUHANBHON HArpysKku.

Tabnunya 8 — MuHuMmanbHble TpebOBaHUA MOMEXOYCTORYNBOCTU ANA HECUMMETPUN HaNPSXKEHWA U OTKIOHEHWHI
YacToTbl Ha MOpTax 3JNEKTPONUTaHUS HU3KoBOMLTHBIX COll

MNepBasa ob6cTaHoBKa BTopasa obcTaHoBKa KpwTepwii npuemkn/
SneKkTpoMarHuTHoe ) ) ) — | kpuTepwii kauecTsa
fABNeHue CCbINOYHbINA UcnbiTaTenbHbIA CcCbINoYHbIN UenbiTaTeNbHLINA byHKLMOHNPOBaHMS!
AOKYMeHT ypoBeHb DOKYMEHT ypoBeHb
HecummeTpua [9], [10] 2% [2), FOCTP 3% A
HanpsxeHuial (koappuLmeHT 51317.2.4, (ko3acbhnumeHT
obpaTHoi nocne- Knacc 3 ob6paTHoi nocre-
JoBaTernbHOCTH AoBaTenbHOCTU
Hanps>KeHuin) HanNpAXeHuin)
OTKNOHEeHNs [9], [10] 2% [2]), FOCTP +2 %, A
YyacToThl 51317.2.4 + 4 %, ecnu
anekTpocHabxe-
HUe oTAeneHo oT
061 eCTBEHHBIX
pacnpepenu-
TenbHbIX ceTel
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MepBas ob6cTaHoBKA BTopasa obcTaHoBkKa KpuTepwit npuemku/
SJ'IEKTPOMaI'HI/ITHoe KpI/ITepI/Iﬁ KavecTsa
ABneHue CchbINoYyHbIN UcnblTaTenbHbIl CcCbINOYHbII cnbiTaTenbHbIN YHKLMOHNPOBaHNS
AOKYMEHT ypoBeHb AOKYMEHT ypoBeHb
CKopocTb — 1 %lc — + 1 %lc, A
N3MeHeHns + 2 %lc, ecnn
4acToThl 3neKTpocHabxe-
HWe oTheneHo oT
06LLeCTBEHHbIX
pacnpegenu-
TenbHbIX ceTen
) He npumensioT ans ogHodasHeix C3rT.

5.2.4.2 COl1 ¢ HOMUHaNbHbLIM Hanps>xeHnem cebiwe 1000 B

OCHOBHOW NOPT NEKTPONUTaHNUS

OnpeaeneHns u NOACHEHUA, OTHOCALLMECS K OLIEHKE HECUMMETPUU HanpsKEHUI, NnpuBeaeHbl B B.5.2 npu-
noxeHus B.

C3Munu OMM /MMM gomkHbI COOTBETCTBOBATL TPEOOBAHUSAM MOMEXOYCTOWYMBOCTM NPU UCTILITATENbBHBIX
YPOBHSIX, yCTAHOBIEHHbIX B Tabnuue 9.

M3roToBUTENb MOXET NPOBEPUTH MOMEXOYCTOMYUBOCTL PacyeTamMu, UMUTALMENR UNU UCNbITAHUSIMU B COOT-
BeTcTBUU C5.2.1.

Mpu Bepudmkaumm A0mkHbl ObITb CO3AaHbI YCIOBUSA HOMUHASNbLHOWM HArpy3Kku.

Tabnuuya 9 — MuHUMarnbHble TpeboBaHUA NOMEXOYCTONYUBOCTU ANSt HECUMMETPUMN HANPSXKEHWA N OTKNOHEHWUH
YacToTbl Ha OCHOBHLIX MopTax anekTponuTaHna C3I ¢ HOMUHanNbHLIM HanpspkeHueM cebile 1000 B

OneKkTpoMarHuTHoe CCbINoYHbIN WcnbiTaTenbHbli Kp"mpwf' npuemku/
ABNEHUe AOKYMEHT ypOBeHb Kputepnn kadectba
YHKLMOHMPOBaAHUA
HecummeTpua [2], FOCT P 51317.2.4, 2 % (koadpuumeHT obpaTHOM A
HanpsXXeHni Kknacc 2 nocnefoBaTeribHOCTU Hanpsaxe-
HU)
OTKNOHEHNA YacToThl [2], FOCT P 51317.2.4 *2 %, A
+ 4 %, ecnu anekTpocHabxe-
HWe OTAENeHO OT O6LYEeCTBEHHbIX
pacnpefenuTensHbIX ceTeit
CKOpOCTb U3MEHEHUSA — + 1 %lc, A
4acToThl + 2 %l/c, ecnu anekTpocHabxe-
HWe OTAENeHO OT O6LIEeCTBEHHbLIX
pacnpeaenuTenbHbIX ceTeit

BcnoMorartenbHbii NOPT aAEKTPONUTAHUA

OnpeaeneHus N NOACHEHUS, OTHOCALLIMECS K OLIEHKE HECUMMETPUM HaNPSHKEHWIA, NpuBeaeHs! B B.5.2 npu-
noxexus B.

BcnomorarenbHblie nopThl anekTponutains COlNM A0MKHBI BbIAEPXUBATL NPU UCNBITAHWSIX HA MOMEXOYCTON-
YUBOCTb UCTILITATESBbHLIE YPOBHM, YCTAaHOBIEHHbIE B Tabnuue 10.

M3rotoBUTENL MOXXET NPOBEPUTHL MOMEXOYCTOMYUBOCTL PacieTaMu, UMUTaLIMEN UNU UCTILITAHNSIMMA.
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Ta6nuya 10 — MuHMMansHble TpeboBaHWA NOMEXOYCTOWYMBOCTYN AN HECUMMETPUN HaNPSPKEHWA U OTKITOHEHWIA
4acToTbl Ha BCMOMOraTeSbHbIX NOpTax aNeKTPonUTaHMsA HU3Koro HanpsbkeHua COTl

. M Kputepwuii npuemkn/
OneKkTpoMarHuTHoe CcbINoYHbIA MenbiTaTenbHbIn KpUTEpHii KavecTBa
siBNeHne AOKYMEHT ypoBeHb byHKLMOHMpPOBaHHA
HecummeTpusa [2], FOCT P 51317.2.4, 3 % (koadpdpurumeHT obpaTHoit A
HanpsKeHUi Knacc 2 nocnejoBaTenbHOCTN Hanpsixe-
HUIA)
OTKIMOHEHUA YacToT [2], FOCT P 51317.2.4 +2 %, A
* 4 %, ecnn anekTpocHabxe-
HWe OTAENeHo OT O6LeCTBEHHBIX
pacnpeaenuTenbHbIX CceTen

5.2.5 Bninsinne cuctembl IneKTpPocHabxeHusa. MarHutHble nonsa
McnbiTaHus Ha NOMEXOYCTOWYNBOCTL B cooTBeTCTBUMN CFOCT P 50648 He npoBoasaTt (cm.A.3.1 npunoxe-
HUA A).

5.3 OcHOBHbIE TPe60OBaHNA NOMEXOYCTONYUBOCTU. BbICOKOYACTOTHLIE
3NEeKTPOMarHUTHbIE NOMeXu

5.3.1 YcnoBus

MuHuManbsHble TpeboBaHUS NOMEXOYCTONYMBOCTU NPU NPOBEAEHUN UCNBITAHWI C BO3EMUCTBMEM BbICOKOUA-
CTOTHbIX MOMEX M KPUTEPUU MPUEMKN YCTAHOBMEHLI B NPUBEAEHHLIX Hke Tabnuuax 11 u 12. Kputepun npuemku
ycTraHoBneHbl B 5.1.1. MosacHeHus npuseaeHbl B A.3 NpUNoxeHus A.

5.3.2 MNepBan 3nnekTpoMarHMTHaA 06CTaHOBKA

WcnbiTaTtenbHble BO34ENCTBUSA C YPOBHAMU B COOTBETCTBUM C Tabnuuen 11 A0mkHbI ObITb nogaHbl Ha CIMN,
npeaHasHavYeHHbIe ANs NPUMEHEHUS B NEPBOM SNEKTPOMAarHMTHOI 06CTaHOBKE.

Ecnu MMM/OMIT ckOHCTpYUpOBaHbI Tak, YTOObl YPOBHU NOMEXOYCTOMUUBOCTM COOTBETCTBOBANMU Tabnu-
ue 11, TO B MHCTPYKLMM MO SKCNNyaTauun Ha 9T0 060pyaoBaHWe [OSHKHO ObITb MMCbMEHHOE NpeaynpexaeHue o
TOM, YTO OHO HE NpegHa3Ha4YeHo ANna UCNONb30BAHMA B MPOMbILLINEHHbIX YCTAHOBKAaX.

Tabnuya 11 — MuHumanbHele TpeboBaHusa nomexoycToitumnocTn anga COl, npegHa3Ha4YeHHBIX ANA MPUMEHEHNUS
B nepsoit o6cTaHoBKe

OcHoBonosaratoLwui 5 Kputepuit npuemkm/
Mopt OnekTpoMarHuTHoe cTaHAaaprT, 5 NenbiTaTenbHbIA KpUTepHii kauecTsa
fABNeHWe ycTaHaBnuBaLuii ypoBeHb YHKLMOHMpOBaHMS
MeTo4 UcCnblTaHUK
Kopnyca BnekTpo- FOCT P 51317.4.2 | 4 kB (KOHTaKTHbIA paspsg)
cTaTuyeckue unn 8 kB (Bo3AYLLUHbIN
paspsgsbl pa3psaf), ecnu nogava B
KOHTaKTHOro paspsaga
HEeBO3MOXHa
PapuovactoTHoe FOCT P 51317.4.3, 80—1000 M,
3NeKTpoMarHuTHoe cM. Takxke 5.3.4 3 B/m, A
none, aMnnuTygHas HacTosLero 80 % AM (1 kl'y)
Moaynauua cTaHpapTa
PaawunovactoTHoe FOCT P 51317.4.3, 1,4—2,0 Ty,
3reKkTpoMarHuTHoe cM. Takxke 5.3.4 3 B/m, A
none, aMAnuTygHas HacTosLero 80 % AM (1 kl'y)
MoaynaLuA cTaHpapTa
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OcHoBononaratoLui ) KpuTepuit MpremKw/
r|0pT 3HeKTpOMaI'HMTHoe CTaHAapT, . UcnbiTaTenbHbIR prTeme KayecTBa
fABNeHne ycTaHasnusatowmu ypoBeHb bYHKUMOHMPOBAHMS
mMeToa UCNbITaAaHUK
Kopnyca PagunovactoTHoe [OCT P 51317.4.3, 2,0—2,7 Ty, A
3NEeKTPOMarHnuTHoe cM. Takke 5.3.4 1 B/m,
none, aMnNUTyaHasa HacTosLLero 80 % AM (1 kl'y)
MoAynAauuA cTaHaapTa
MopTsl HaHocekyHaHbIE rOCT P 51317.4.4 1 kB/5 k'y" B
3MeKTponUTaHus UMNYNbCHbIE
(3a ucknoveHuem nomMexwu
BCnomMorartesribHbIX
rlOPTOB ANEKTPO- | p1 1 kpocekyHaHbIE rOCT P 51317.4.5 1 kB, B
NUTaHWs NOCTOSH- &
UMMyNbCHblE 2 kB
HOro ToKa HaMPA- | oy ey Goneuor
60 B) aHepruu, 1/50 Mmkc,
8/20 mkc?
PapunoyacToTHble [OCT P 51317.4.6, 0,15—80 MI'y, A
noMexu, HaeefeH- CM. Takke 5.3.4 3 B/m,
Hble areKkTpomar- HacTosLLero 80 % AM (1 kl'y)
HUTHLIM MOMeM, CTaHfapTa
oBLWMIA HECMMMET-
PUYHBLIA peXum
UHTepdeichl HaHoceKkyHAHbIE FOCT P 51317.4.4 1 kB/5 Iy, B
3reKkTponuTaHuns UMMYbCHblE €MKOCTHbIe Knelyu CBA3U
nomexu®
MopTbl NUHKIA HaHoceKkyHAHbIE FOCT P 51317.4.4 0,5 kB/5 U, B
n3MepeHus u UMMYbCHblE €MKOCTHbIe Knewyu CBA3U
ynpaeneHus nomexu®)
npoueccamu 1
Mi‘:;:?:::g‘a PapvouacToTHble | [OCT P 51317.4.6, 0,15—80 My, A
Bcromora- noMexu, HaBefeH- cM. Tarke 5.3.4 3 B/m,
TefbHbIE MOpTI Hble anekTpomar- HacTosiLero 80 % AM (1 kl"u)
ANEKTPONUTAHNS HUTHbIM monew, cTaHaapTa
nocTosHHoro Toka | OO LM f'eCMMMef)T)_
HanpsXeHNem PUYHBIA pexum
MeHee 60 B

") Npu Bo3aeiicTBUM Ha NOPTHI ANEKTPONUTAHNA C HOMUHANBLHLIM TOKOM MeHee 100 A NpUMEHSIOT Henocpes-
CTBEHHbLIV BBOA NOMEXW C UCNOMb30BaAHWEM YCTPOWUCTBA CBA3U U YCTpoUCTBa paspsagkv. Mpu BosaeidcTBUMM Ha NopThl
ANEKTPONUTAHUS C HOMUHAMNbHLIM TOKOM, paBHLIM UNU npesblwatowum 100 A, NPUMEHAIOT HEeNocpeACTBEHHLIN
BBOZA NOMEXU UM €MKOCTHbIE KNeLu cBsA3n 6e3 ucnonb3oBaHus ycTpoicTea paspsagku. Npu ucnorb3oBaHUM eMKo-
CTHBIX KNeLlei cBA3KN UcneiTaTenbHbIA YpoBeHb formKeH 6biTh 2 KB/S KL,

2) TpeboBaHWe ycTaHaBNUBAIOT TONBLKO A MOPTOB € NOTpebnsieMbIM TOKOM MeHee 63 A B ycroBusix obneryeH-
HOW Harpy3ku B cooTBeTcTBUU ¢ 5.1.3. He fonyckaeTca npeBbilUEHME HOMUHANBLHOMO UMMYFLCHOMO HanpsHKeHWs
NPOYHOCTU OCHOBHOW u3onayuu (cm. [12]).

3) BBOZ MOMEXM N0 CXeMe «IIMHUA — FUHUAY.

4) BBoi NOMexU No cxeMe «SIUHUS — 3eMNsy.

%) Tpe6oBaHne ycTaHaBNWBAIOT TOMLKO ANs MOPTOB M MHTepdeiicoB, obLyas AnnHa NoAKoHaeMbIx kabeneil
KOTOPbIX B COOTBETCTBUU C TEXHUYECKON JOKYMEHTaLUMEN U3roToBUTENS NMpeBbIaeT 3 M.
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5.3.3 Bropas anekTpoMarHuTHasa o6¢cTaHoOBKa
McnbiTaTenbHbie BO3AERCTBUS C YPOBHAMU B COOTBETCTBUM C Tabnuuei 12 40skHbI ObITb NogaHsl Ha C3MT,
npeaHasHayYeHHbIe AN NPUMEHEHNS BO BTOPOI 3MeKTpoMarHUTHOW 06CTaHoBKe. cnbiTaTenbHbIe BO3ASHCTBUA C
STUMUW YPOBHAMU NOAAIOT TaKXKe Ha HU3KOBOSLTHbIE NMOPTbI MW HU3KOBOMbTHLIE UHTEPdeChl (NeKTPonuTaHus,

curHanoB) COIN HOMMHANbLHLIM HanpskeHnem cabiwe 1000 B.

FOCTP 51524—2012

MpunuMedaHue— NpuMepaMn HU3KOBOMBTHLIX NOPTOB U MHTepdeiicoB C3IM HOMUHaMbHBIM HanpsXXeHnem
cbilwe 1000 B ssnsawTeS:
- HW3KOBONMBTHBIA MOPT KOpryca BCMOMOraTeNlbHOro, KOHTPOIBHOMO U 3aLMTHOrO 060pyaoBaHus;
- HW3KOBOMLTHbIA NOPT HW3KOBOMLTHOMO anekTponuTanusa COrl;
- HU3KOBOINBTHLIA MHTepdeiic BCMIOMOraTeNsHOro 3NeKTPONUTaHNS, pacrpeensiemMoro Mexgy OCHOBHbIMU KOM-

noHeHtamu COIIT;

- HU3KOBONMBLTHLIA WHTEpgeidc curHanoB, nofaBaeMblX OCHOBHbIM komnoHeHTam COTT;
- HW3KOBOJSETHBIA MOPT CUrHanoB TexHosorudeckux npoueccos COrl.

Tabnuya 12— MuHUManbHble TpeboBaHUA nomexoycTonumsocTn Ansa COl1, npegHasHadveHHbIX AN NPUMeHeHUs
BO BTOPOI obcTaHoBKe

Hble aneKTpomar-
HUTHLIM NONEM,
o6t HecuMMeT-
pUUHLIil pexum®

HacToAwero
CTaHgapTa

80 % AM (1 kl"u)

OcHoBononarawoLwun 5 KpuTepuit npuemkm/
|-|0pT SJ'IeKTPOMaFHI/ITHoe cTaHaapT, y McnblTaTenbHbINA KpI/ITepI/II7I KavyecTBa
ABNeHue YCTaHaBJ'II/IBa}OLL[I/IJ/I YpPOBeHb QJyHKLWIOHI/IPOBaHI/IFl
MeTod UCAbITaHUU
Kopnyca GnekTpo- FOCT P 51317.4.2 | 4 kB (koHTaKTHbIA paspsad) B
cTatuyeckue unu 8 kB (Bo3AYLUHLIN
paspsagel paspsg), ecnu nogava
KOHTaKTHOro paspsga
HEBO3MOXHa
PaguodacTtoTHoe FTOCT P 51317.4.3, 80—1000 My, A
3MneKkTpoMarHuTHoe cM. Takxke 5.3.4 10 B/m,
nosie, amMmnNNUTyAHas HacTosALLero 80 % AM (1 kly)
Moaynauus cTaHgapTa
Papuno4yacTtoTHoe FOCT P 51317.4.3, 1,4—2,0 My, A
aneKTpoMarHUTHoe cM. Takke 5.3.4 3 B/m,
norie, amnnuTyaHas HacTosALLero 80 % AM (1 klNy)
Moaynsuus cTaHgapTa
PapunovacTtoTHoe [OCT P 51317.4.3, 2,0—2,7 Ty, A
aneKTpoMarHUTHoe cM. Takke 5.3.4 1 B/m,
norie, amnrMTyaHas HacTosALero 80 % AM (1 klNy)
mMoaynauus cTaHgapTa
MopThi HaHocekyHaHble FOCT P 51317.4.4 1 kB/5 ky" B
3aneKTponuTaHus UMMYNbCHbIE
(3a ucknoyeHnem nomexwm
BCMOMOraTernbHbIX
nopToB 3NekTpo- | MMKpocekyHaHble FOCT P 51317.4.5 1 kB, B
NUTaHNA NOCTOSH- UMMNYMbCHbIE 2 kB9
HOro TOKa Hanps- | noMexu GonblIOW
XeHUueM MeHee aHeprum, 1/50 Mke,
60 B) 8/20 mkc?
Paauno4vacTtoTHble [OCT P 51317.4.6, 0,15—80 Ml'y, A
NnomMexu, HaBeAeH- CM. Takke 5.3.4 10 B/m,
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OkoxYyaHue mabnuupi 12

OcHoBononararoLwumn 5 KpuTepwit npuemku/
I'IopT SHEKTPOMBFHVITHOE cTaHaapT, . McnbiTaTenbHbINA Kpl/lTepMﬁ KavecTBa
sIBNeHue ycTaHaenuBatomit ypoBeHb PYHKLMOHMPOBAHNS
MeToZ MCNbITaHUI
UHTepdeiicel HaHocekyHAHble IOCT P 61317.4.4 2kB /5y, B
3aNeKTponuTaHus UMNyfbCHbIE €MKOCTHblE KIeLy CBA3M
nomexu®)
MopTbl HaHocekyHAHbIE TOCT P 51317.4.4 1B /5 «kly, B
CUTrHanbHbIX UMNyfbCHbIE €MKOCTHblE KeLuyu CBA3M
WHTepdeiicon nomexu®)
PapuouactoTHble TOCT P 51317.4.6, 0,15—80 Mry, A
nomMexwu, HaBeJeH- CM. Takke 5.3.4 10 B/m,
Hble areKTpomar- HacToALWero 80 % AM (1 klMy)
HUTHBLIM MONEM, cTaHpapTa
o6t HecUMMeT-
PUUHBIA pexum®)
MopTbl NWHWIA HaHocekyHaHblE TOCT P 51317.4.4 0,5kB /5y, B
U3MepeHusa u UMNyfbCHbIE €MKOCTHble Knelyn CBA3M
yrpasneHus nomexu®)
n[:éoueccaMM. MUKpoceKyHHble FOCT P 51317.4.5 1 kB3, B
cnomora- UMNYMNbCHEIE 2 kB9
TeNbHble NOPThLI HOMEXN GOMbLIOH
8/20 mKc®)
HanpsxXeHnem
MeHee 60 B Paauno4vacTtoTHble TOCT P 51317.4.6, 0,15—80 Mry, A
nomMexwu, HaBeJeH- CcM. Takxke 5.3.4 3 B/m,
Hble anekTpomar- HacTosALero 80 % AM (1 k")
HUTHBLIM NONeM, cTaHaapTa
obLWmnin HecUMMeT-
PUYHBIN pexum®

) Mpu Bo3geiCcTBMM Ha NOPTLI ANEKTPONUTAHWUS C HOMMHANBHEIM TOKOM MeHee 100 A MPUMEHSIIOT Henocpea-

CTBEHHbI BBOA NOMEXM C MICMONBL30BAHUEM YCTPOCTBa CBA3N U yCcTpoiicTBa paspaaku. [pu BosgencTBUU Ha NOPThI
3MeKTPONMUTaHUA ¢ HOMMHArBHBEIM TOKOM, paBHbIM UMW NpeBbilatom 100 A, NPUMEHSIIOT HENOCPEACTBEHHLIN BBOA
NOMEXW WNKU EMKOCTHLIE KNeLm cBA3N 6e3 MCnonb3oBaHUs YCTpolcTBa pa3psaku. [pu Mcnonb3oBaHUN €MKOCTHBIX
Kneler CBA3K UCNbITaTenbHbLIA YpoBEHb A0MKeH GbiTb 4 KB/S Ky,

2) TpeboBaHne ycTaHaBNMBAIOT TONMLKO AN NOPTOB C NOTPeBrsieMbIM TOKOM MeHee 63 A B ycrioBusix obneryeH-
HOW Harpy3ku B cootBeTcTBMM ¢ 5.1.3. He pgonyckaeTca npeBbilUEHUE HOMUHANBHOrO UMMYMBCHOMO HanpaXeHua
NMPOYHOCTN OCHOBHOW M3onayun (cM. [12]).

3) BBOg NOMEXM N0 CXEME «AUHUS — MNHUAY.

4) BBO NOMEXM MO CXEME «MUHUA — 3eMAAY».

5 Tpe6osaHne ycTaHaBNUBAIOT TONBLKO ANA NOPTOB UM MHTepdbeiicoB, oblas AnnHa nofkodaeMbIx kabenen
KOTOPLIX B COOTBETCTBUM C TEXHUYECKON AOKYMEHTaLWUelh N3roToBUTENS NpeBLILLAET 3 M.

6) TpeboBaHne ycTaHABNMBAKT TONBLKO ANA NOPTOB, obLIas ANWHA NOAKIoaeMbIX Kabeneil KOTopLIX B COOT-
BETCTBUM C TEXHUYECKON AOKYMeHTauuen usrotosutena npesoilwaetr 30 M. Ecnu ucnonsayeTcs sKpaHMpOBaHHLINA
kabenb, NPUMEHSIIOT NPsIMYIO NoAaYy NoMexn Ha akpaH Kabens. [insa nonesbiX LWWH WAW APYTUX CUIHaNbHBLIX UHTEp-
cheiicoB, B KOTOPLIX UCNONb30BaHWE YCTPOWCTB 3aLUThl OT MMMYSBLCHBIX NepeHanpsXeHWin IBNSeTCA HenpakTUYHbIM
no TEXHUYECKUM NpuunHaMm, TpeboBaHUA He ycTaHaBnuealoT. TpeboBaHUA Takke He YCTaHABNWBAIOT, €ClM HOopMarib-
Hoe (PYyHKUMOHMpOBaHWE UCTLITYyeMoro obopyaoBaHua He MoXeT BbiTb obecneyeHo M3-3a BIUSHUSA YCTPOWCTB CBS-
3U—pasBA3KW.

OneKkTpoMarHuTHble sIBMEHUA, yKkasaHHble B Tabnuue 12, HenpuroaHbl AN NPUMEHEHUSI NPU UCTIbITAHUAX
NOPTOB HOMWHASbHbLIM HANPsPKEHUEM U30NAUMKM cebile 1000 B. Takue nopTbl AN yNPOLLUEHUS UMEHYIOTCS BbICO-
KOBOSMLTHLIMU NOpTaMu C3IN HOMUHANBLHBLIM HaNpAXXeHnem caebile 1000 B.

MpumedaHune — MNpumepamu BeIcOKOBOMLTHLIX NopToB COIN HOMUHaNBHLIM HanpsXxeHnem cebie 1000 B
ABNAIOTCS:

- BbICOKOBOJIETHLIN MOPT Kopryca TpaHcgopmaTopa, cekuun npeobpas3oBaTens W ABUraTens;
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- BbICOKOBOMLTHLIA NOPT NepBUYHOI 0OMOTKM TpaHcdopMmaropa;

- BbICOKOBOSBETHEIA MHTEpdEAC BbICOKOBOMBTHOMO SMIEKTPONUTAHUA, pacnpefensieMoro Mexay OCHOBHbIMUA KOM-
noHeHTammu COIT,

- BbICOKOBOJETHBI UHTepdeNC BbICOKOBOSIETHLIX CUrHANoB, NoAaBaeMblX OCHOBHLIM KOMMoHeHTam COr.

5.3.4 MomexoyCcTOMYUBOCTL NP BO3AEUCTBUM INIEKTPOMArHUTHLIX NOnen

COIrl, umetome:

- HOMUHanNbHOE HanpspkeHue He Bbiwe 500 B;

- HOMUHanbHbIN TOK HE Bbille 200 A;

- 06uyyto maccy He 6onee 250 kr u

- BbICOTY, LUMPUHY U rIyOuHy He Gonee 1,9 m
noanexar ucnbiraHusiM no FOCT P 51317.4.3u"OCTP 51317.4.6, cM. 5.3.2 1 5.3.3 HacTosILero ctaHgapra.

Ecnun C3l umeet 66nbLumMe pasmepbl i 6onee BbICOKME HOMUHAMNbHLIE NAPaMETPbI, YEM YKa3aHO BbILLE,
TO U3TOTOBUTESTb MOXET:

- npoBecTu ucnbiTaHuss CAMNno NTOCTP 51317.4.3u FOCTP 51317.4.6 nubo

- NPOBECTU UCTILITAHUS CyOKOMNOHEHTOB C3I1, BOCNIPUUMUMBLIX K BO3AENCTBUIO INEKTPOMArHUTHOrO Nons,
no fOCTP51317.4.3ulOCTP 51317.4.6.

Ecnu pa3mepbl oBUratens CrimLLKOM BENUKK AT €70 BBEAEHUS B 1€ICTBUE HA M3MEePUTENLHOI NNoLLaake,
OH MOXET ObITb 3aMEHEH Ha ABUraTeNb MEHbLLMX PA3MEPOB, NMPY YCIOBUM, YTO 3TO HE CKaXETCA oTpuLaTenbHo
Ha pyHKLMOoHMpoBaHuu OMI/TMIM. EcnM MCNbITLIBAIOT UCKIMIOYUTENBHO CYGKOMMOHEHTLI, TO AONOMHUTENBHO
NPOBOAAT UCTILITAHUSI NO BO3AENCTBMIO HAa C3I nanyyeHuin yCTponcTB paamocesasu, 0ObI4HLIX ANA NPOMbILLNEH-
Horo npumeHeHusa C3IN, kak ykaszaHo B A.3.2.2 npunoxeHus A. Pe3ynbraTbl 9TUX UCNbITAHUIA A€WCTBUTENbHbDI
NULWb ANt KOHKPETHOTO MeCTa pa3MeLLeHust, yCTaHOBNEHHOTO 060py10BaHNA U 4aCTOT UCTILITAHWN.

5.4 NpumeHeHue TpeOGoBaHUI NOMEXOYCTOMYMBOCTU. CTaTUCTUYECKMNE ACNEKTbI

Mpu BbIOOPE KPUTEPUA NPUEMKM AT KOHKPETHOTO McnbiTaHus CIlN Heo6xoaUMMO NOHUMATD, UTO pe3ynerat
UCMbITaHWUI HOCUT BEPOSATHOCTHLIN XapakTep. B 3aBUCUMOCTHU OT KpUTEPUS NPUEMKU M Has3HavyeHus COl BEpOATHO-
CTHbIIi XapakTep pe3ynsraToB UCMbITAHWIA AOIDKEH ObITb YUTEH MYTEM YCTAHOBIEHUS YMCTIA UCTILITATENbHBIX BO3-
OEeNCTBUI UNn NPOAOIMKUTENBHOCTU UCTbITAHWUIA.

TpeboBaHMsA NTOMEXOYCTOYMBOCT M JOSHKHBI NPOBEPATLCA TUMOBLIMU NCMLITAHUAMMW HA NPEACTABUTESNBHOM
obpasue. N3rotoBUTENb UMM NOCTABLUMK AOMKHbI 06ecneunTb noaaepXaHue kayecraa npoayKLUUM B OTHOLLUEHUN
OMC nyTem ncnonb3oBaHUs CUCTEMbI Ka4yecTaa.

Pesynbratbl M13amMepeHuii, nonyyeHHole ans C3, ycTaHOBNEHHOW B MECTE SKCITyaTaLum, a He Ha U3Mepu-
TenbHOI nnoLaake, 4OMKHbI PpacCMaTPUBATLCA KaK OTHOCALLMECH UCKMIOUUTESIBHO K 9TOW YCTAaHOBKE.

6 TpeboBaHMA 3NEKTPOMAarHUTHON 3MUCCUUN

6.1 O6wume TpeGoBaHNUA INEKTPOMArHUTHOU IMUCCUU

MamepeHunsa 4omkHbl NPOBOAUTLCS B pabovem pexxmme, obecneumpatoLieM HanOOnNbLLNIA YPOBEHb AMUCCUM
B NOJI0CE YacCTOT M3MEPEHUIA, COOTBETCTBYIOLLIEM HOPMaNbHOMY NMPUMEHEHUIO.

CyMMmapHble cBeaeHusi 0 TpeBOBaHUSAX 311eKTPOMAarHUTHOM SMUCCUM B COOTBETCTBUM C Knaccudpmkaumeit
CO3I (cm. 3.2) npuseaeHsl B Tabnuue 13.

Tabnunuya 13 — CeefeHus o TpeBoBaHMSX S1EKTPOMarHUTHOR aMuccui

KaTeropusa HnakouyacToTHbIE NoMexu HanpsxeHue nomex Nanyyaemble nomexu
caen (NopT aneKTponuUTaHWs) (NopT anekTponuTaHus) (nopT Kopnyca u apyrue nopTbl)
C1 OueHKa COOTBETCTBUSA Npo- OLieHKa COOTBETCTBUA Mpo- OueHka cOOTBETCTBUA NPO-
Aykuun, TpeboBaHua: 6.2.2, | aykuun: 6.4.1.1 —Tabnuua 14 | Aykuyumn: 6.4.1.3 — tabnuua 15,
6.2.3.1 unn 6.2.3.2, unu 6.2.3.3, 6.41.2,6414
6.2.4,6.25.
YcnoBus Harpysku: B.2.3.3 un
B.3.2.
[MepBasa anekTpomarHuTHas
obcTaHoBKa
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Kateropua HuskovyacToTHble noMexu (nopt HanpspkeHne nomex (nopt Nanyyaemble nomexun (mopTt
can ANEKTPONUTaHNA) BMeKTponUTaHma) Kopriyca u gpyrue rnoprbl)
c2 OueHka COOTBETCTBUA NPOAYK- OueHKa COOTBETCTBUSA MNpPo- OueHKa cooTBETCTBMA Npo-

uun, TpebosaHus: 6.2.2, 6.2.3.1 | aykunn: 6.4.1.1 — tabnuua 14. | gykuun: 6.4.1.3 — Tabnuya 15,

unn 6.2.3.2, nin 6.2.3.3, 6.2.4, MpeaynpexgeHue B UHCT- | 6.4.1.2,6.4.1.4.

6.2.5. pyKUWUM Mo aKcnnyaTauuu MpeaynpexneHue B UHCT-
Yenosus Harpysku: B.2.3.3 u pyKUMK Mo aKcnnyaTayuu

B.3.2.

MepBas snekTpomMarHuTHas
obcTaHoBKa Unu obLlecTBeHHbIe
pacnpegenutenibHble CeTw

C3 TpeboBaHusa: 6.2.2, 6.2.3.4, OueHKa COOTBETCTBUSA MpO- OueHKa cooTBETCTBMA Npo-
6.2.4,6.2.5. aykumn: 6.4.2.1mn 6.422 — | gykummn: 6.4.2.3u 6.4.2.4 —Tab-
YcnoBusa Harpysku: B.2.3.3 u | Tabnuua 17. nuua 18.
obwwue npasuna B.3.3u B.4. MpeaynpexaeHue B UHCT- MpeaynpexgeHne B UHCT-
BTopas anekTpoMarHuTHas | pyKUWU No akcrnyaTtauuu PYKUMK MO 3KernyaTauum
o6cTaHoBKa
C4 Tpe6oBaHWA WHXEHepHON TpeboBaHUs UHXEHEPHO TpeboBaHUA MHXEHEpPHO
npaktuku: 6.2.2, 6.2.3.4, 6.2.4, | npaktukn: nubéo 6.4.2.1 wn | npaktuku: 6.4.2.1 1 6.42.3 —
6.2.5. 6.4.2.2 — Tabnuya 17, nubo | Tabnuya 18, nubo 6.5.1 —
Yenoeusa Harpysku: B.2.3.3 un | 6.5.1 —nnaH SMC u 6.5.2 — | nnaH OMC v 6.5.2 — Tabnuupl
obwue npaeuna B.3.3u B.4. Tabnuysl 19 u 20 21 un 22
BTopas anekTpomarHutHas
obcTaHoBKa

6.2 OCHOBHbIE HOPMblI HU3KOYACTOTHBbIX INEKTPOMArHMTHbLIX NOMeX

6.2.1 MeTOA OLIEHKU COOTBETCTBUA

COOTBETCTBUE YCTAHOBMEHHbIM TPEBOBaHKsAM MOXET ObITb NPOBEPEHO pacyeTaMu, UMUTALMEN UK UCNbITA-
HUAMMU.

6.2.2 KommyTaLunOHHbIe Bbipes3bl

KoMMyTauuoHHbIe BbIpe3bl M3MEPSIOT Ha MOpTax 3NEKTPONUTaHWUA C UCNONb30BaHWEM ocuunnorpada
(cm. B.1.1 npunoxexus B). KOMMyTaLMOHHbIE BbIpe3bl CO34aI0TCA yNpasnseMbiMy npeobpasoBatensimm, BeAo-
MbIMM CETBIO (CM. [5], 2.5.4.1).

Ecnu nssectHo, 4to BxoaHble Lenu C3IN He co34al0T KOMMYTALMOHHbIX BbIPE30B MU CO34aI0T BbIPE3bl
NULLIb KparHe Manon amnnuMTyAabl (Hanpumep, ANOAHbLIE BLINPAMUTENN), KOMMYTALMOHHBIE BbIPE3bl HE YYUTLIBAIOT.

MpuMeuaHusa

1 Ha npaktuke cosflaHne KOMMYTaLMOHHLIX BLIPE30B crefyeT paccMaTpuBaTb B OCHOBHOM MpPU NPUMEHEHWUM
TUPUCTOPHLIX NpeobpasoBaTeneii (BeAOMbIX ceTbio). [MpaKTu4eckum NpuMepom obopyoBaHUs, KOTOpoe MOXET GbiTb
no/iBepXXeHO BO3[1eiACTBUIO BLIPE30B, ABNATCA (UNLTPLI ANA NOAABNEHUA UHAYCTPUArbHbIX paguonoMex. YkasaHHble
uNLTPLI MOTYT BbITE NEperpyXeHsl NN NOABEPrHYTLI NOBTOPAOWMUMCA Neperpyskam.

2 [vopHbIi BeINPAMUTENL NpeacTaBnsAeT coboil HeKOHTponupyembl NpeobpasoBaTenb, BEAOMbIA CETbIO, KOTO-
pbll co3fjaeT KOMMYTALMOHHbIE BbIpe3bl NpeHebpexumMo Manoi amnnuTyasl. KoMMyTaLuuoHHbIe BbIpe3bl MOMyT co3fa-
BaTb HEKOTOpble CaMOKOMMYyTUpyeMble npeobpasosatenu (Hanpumep, HenpsiMbie Npeobpa3soBaTeny UCTOYHUKOB Ha-
NPsHKEHUA UHBEPTOPHOrO TUMAa C aKTUBHLIM OKOHYaHWEM ¢poHTa).

Ecnu koMMyTaLMOHHbIE Bbipe3bl HEO6XO0AUMO YUMTLIBATb, U3rOTOBUTENbL AOIDKEH NPEAOCTaBUTL CReayto-
e CBeIeHUs1 B KCMNNyaTaUuMOHHbIX AOKYMEHTaX:

- 3HaYeHne peakTUBHOro CONPOTUBNEHUS NIOOOro YCTPOMCTBA Pa3BA3KU, KOTOpOe BKIoveHo B CIMM;

- 3HaYeHNA PEaKTUBHOrO CONPOTUBNEHUSA AOMOSTHUTENbHLIX YCTPOMCTB Pa3BA3KU (NMPU UX HANMM4YMK), KOTOpble
MOTyT BbITb NpUMeHeHbI BHE C3MM ANns noaaBneHus MHAYCTpUanbHbiX paguonomex (cm. B.1.2 npunoxexus B).

CneayeT yuuTbiBaTb PEKOMEHAALMM NO STOMY BONpPOCY, NpuBeAeHHbie B B.1.3 npunoxxeHus B.

6.2.3 FapMOHUKKN U UHTEPrapMOHUKU

6.2.3.1 Hu3koBONbTHLIE OBLLECTBEHHbIE AnekTpudeckme cetn. ObopyaoBaHue, OTHocsILLeecA K obnacti npu-
MeHeHuna no FOCTP51317.3.2
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OBGopyaoBaHUe MOXET coaemKkaTb 0AHY Unu Heckonbko C3I, a Takke apyrue Harpy3ku. Ecnu C3IM npea-
cTaensieT coboi 06opyaoBaHue, OTHOCcsLLEeecs k obractu npumeHeHns no FOCT P 51317.3.2, npumeHsiot Tpebo-
BaHUA 3TOro craHgapra. OgHako ecrnu B COCTaB 000pyAOBaHMS, OTHOCALLErocss K 06nactu npuMeHeHus no
MOCT P 51317.3.2, BKNio4€eHbI 04Ha unu Heckonbko C3MM, TpeboBaHMst AAHHOTO cTaHAapTa MPUMEHSIIOT K KOMIT-
nekTHoMy 060pya0BaHuIo, a He K oTAenbHbIM C3MN. MsrotoeuTenb 060pya0BaHUSA HECET OTBETCTBEHHOCTD 38
onpeaerneHue rpaHuLbl CUCTEMbI M NOACUCTEM, K KOTOPbIM NPUMEHSIOT Tpebosanua FOCT P 51317.3.2, u meToaa,
NPUMEHSAEMOTO NPU OLIEHKE COOTBETCTBUS 000PYA0BaHNSA YCTaHOBIIEHHLIM TpeBoBaHUAM.

6.2.3.2 Hu3koBONLTHLIE OOLLECTBEHHBIE anekTpudeckue cetn. OBopyaoBaHue, OTHOCALLIeeCs K obracTu
npumMeHeHus FOCTP561317.3.12

Ecnmn C3IMN npeacrasnsier coboit 060pyaoBaHue, OTHOCSLLEECS k 0BnacTu npuMeHenuna no FOCTP51317.3.12,
NPUMEHSAIOT TpebGoBaHMA aaHHOTo cTanaapTa. OgHako ecnv B coctae 060pya0BaHuA, OTHOCALLerocs Kk obnactu
npuMmeHeHust FOCT P 51317.3.12, BknioveHbl oaHa unu Heckonbko C3M, TpeboBaHMsA gaHHOro craHaapra
NMPUMEHSIOT K KOMMNEKTHOMY 0B0pPYAOBaHUIO, a He K oTAenbHbiM C3MN. UsrotoButens o6opyaoBaHusa Hecet
OTBETCTBEHHOCTb 3a OMpPEeAEeNneHne rpaHuLibl CUCTEMbI U MOACUCTEM, K KOTOPLIM NPUMEHSIOT TpeboBaHusA
FOCTP 51317.3.12, n meToaa, NPUMEHAEMOrO NPU NOATBEPXKAEHUN COOTBETCTBUA 000PYA0BAHUS YCTAHOBNEH-
HbIM TpeBoBaHUAM.

6.2.3.3 HuskoBonbTHLIE 0OLLIECTBEHHBIE anekTpudeckue cetu. O6opyaoBaHue, He OTHOCALLiEeCs K obnac-
TV npuMeHeHusa no FOCTP51317.3.2 unn FTOCTP 51317.3.12

[ns o6opyaoBaHus, He OTHOCALLIErOCcs K obnacTu npuMeHenus no FOCTP51317.3.2 unm MOCTP 51317.3.12
(HOMWHanNbHbLIN TOK CBbILLE 75 A), cneayeT NPUMEHATL PEKOMEHAALMK, YCTaHOBNEHHbIEe B TOCT P 51317.3.4uB
B.4 npunoxeHus B HacTosawiero crangapra. Ecnm no TexHu4eckumM nnm 9kOHOMUYECKUM NPUHMHAM, YKa3aHHbIM B
npunoxexusax B u C HacTosiero craHaapTa, pekoMeHaauum, ykasaniole B FOCT P 51317.3.4 (cmynenu 1u 2)
He MOryT ObITb MPUMEHEHBI, CrieAyeT UCnonk3oBatk noaxoa FOCT P 51317.3.4 (cmyneHb 3) € y4ETOM NPUIOXKe-
HWA B HacTosiLero cTaHaapra.

M3roToBuUTENb AOIMKEH OTPA3UTL B AOKYyMEHTauuu Ha C3MM unu npeacrasutb No TpebosaHuio cBegeHusi 06
YPOBHSIX raPMOHUYECKMX COCTABNAIOLLIMX TOKA NPU HOMUHAMbHBLIX pabounx yCnoBUaX B NPOLIEHTaX HOMUHANBHO-
ro TOka OCHOBHO YaCTOTbI HA NOPTE AMEKTPONUTAaHUA. STU CBEAEHUSA MOTYT ObiTb NONYYEHbI NYTEM PAac4eToB,
UMUTALMN U UCTIBITAHUIA.

Mpu pacyeTax unu UMUTaLMKU NPEANONAratoT, YTO CyMMAapPHbI KOIMDMPULIMEHT rapMOHUYECKUX COCTABIIAIO-
LLMX NOAABaEMOro HanpspKeHUs AoImkeH ObiTb MeHee 1 %. BHyTpeHHee nonHoe ConpoTUBIIEHNE 3NEKTPUHECKON
CeTu nonaratot YNCTO MHAYKTUBHLIM. ECnu KOHKpeTHOE MecTO pasmeLleHns COlM HeU3BECTHO, TO Npu pacdeTax
rapMOHMYeCcKnX TokoB nonaratot, yto C3IM nogknioveHa K Touke NPUCoeAUHEHNS C HAMBONbLUMM 3HaYeHUeM Ry,
aonyckaemMbim narotosutenem C3r:

Rs; = Isc M,
rae ISC—TOK KOPOTKOro 3aMbiKkaHnsA B TOYKE NPUCOEANHEHUSA;
I, y — HOMUHaNbHBI NOTpednsaembI Tok COM.

Ecnu nsrotoButens He yCTaHaBNMBAET MaKCUManbHOe 3HaYeHne Rg;, TO Rg; nonaraiot pasHbiM 250.

Ecnu koHkpeTHOE mecTo pasmeLueHusi COlM M3BECTHO, TO UCNONb3YIOT 3HAYEHUE MONTHOTO CONPOTUBIEHUS
ANEKTPUYECKON CETU B MECTE pa3meLLeHns CIM.

MsroToBuTenb 4OMKEH paccunTaTb rapMOHUYECKME cocTaBnsoLwme Toka o 40-ro nopsigka. Kpome toro,
JorkeH ObITb paccyuTaH MnosHbIA Ko3PMULUEHT rapMOHUYECKUX COCTaBNSIIOLLUMX TOKa (C y4ETOM rapMOHUK 0
40-ro nopsaka).

Pekomenaauuu no pacyeTy rapMOHuMK NpuBeaeHsbl B [13], npunoxenune A, yactu 1, 2. PekomeHgauum no
CYMMWPOBAHUIO FTAPMOHUK OT Pa3fIMYHbIX UCTOYHUKOB NpUBEAEHbI B 6.4 [13].

Bo3sgelictBue nHTEprapMoHuK paccMoTpeHo B B.4.3 npunoxenus B HacToAwero craHaapra. Metogbl pac-
yeTa npuBeaeHbl B A.3 npunoxxerHusa A [13].

6.2.3.4 MpowmbILLNEHHbIE ANEKTPUYECKNE CETU

Ecnu C3IM npeaHa3HayeHa Ans MCNonb30BaHUsA B yCTAHOBKE, KOTOPas HE NOAKIMIOYAETCA HEMOCPEACTBEH-
HO K OBLLECTBEHHOI HU3KOBOMNLTHOW 3NEKTPUYECKON CeTU, TpeboeaHusa FTOCT P51317.3.2uMOCTP 51317.3.12
HE MPUMEHSAIOT.

B aToM cnyyae aomxeH ObITb UCNONBL30BAH NPUEMMNEMBIV NOAX04, B KOTOPOM PaCCMaTPMBAETCA YCTaHOBKA
B LUenom (cm. B.4 npunoxenua B).

MpuMeyaHune—K ycTaHoBKe B LieIoM, MOAKIIOYAEMOW K SNEKTPUYECKUM CeTAM HanpshkeHWem CBbille
1000 B, ™MoryT OblTb MpWMeHeHbl NpaBuna MOCTaBLUWKa SNEKTPUYECKOW 3Hepruun, OoObIYHO OCHOBaHHbIE Ha
TpeboBaHusx [14]. OTW npaBuna nNPUMEHAIT ANs YCTaHOBKW, @ He ANA OTAEnbHbIX o6pa3uoB oBopyaoBaHWs.
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[aHHble npaBuna o6bIMHO YYMTLIBAIOT peanbHblii FApMOHUYECKUIA COCTaB TOKA N UCKaXEHUsI HanNpsXKEHWUS B cUCTEME.
3 dheKTMBHLINM U NPOCTOI Noaxoh nNpeacTasneH B Tabnuue B.2 npunoxenus B.

Ecrnmn C3IM umeet HoMmHanbHoe HanpshkeHue cebiwe 1000 B, SMUcCeUsa rapMOHUYECKUX TOKOB OT OCHOBHOTO
M BCMOMOrarenbLHOro NoOPToB 3MNEKTPONUTAHUA AOSHKHA pacCcMaTpUBaThLCA NO OTAENBHOCTH.

6.2.4 KonebaHua HanpsxeHUs

6.2.4.1 Ycnosusa

O6GopyaoBaHue MOXET coaepXkaTb OZHY UIu Heckonbko C3M, a Takke Apyrue Harpy3ku, cnocobHbIE BbIs-
BaTb KONeGaHUst HaNPsDKEHUSA.

MpumMeuaHusa

1 KonebaHua Hanps»KeHWsa MOryT ObiTb Bbl3BaHbI, HAaNpUMep, YacTbiM M3MeHeHneM Harpysku C3I1 unu cybrapmo-
HWKaMW aCMHXPOHHbLIX ABUraTenei Npu BOCCTAHOBSIEHUM CKONMbXeHUA. KonebaHua HanpsikeHUst MOryT ObiTh Takke
Bbl3BaHbl UHTEPrapMOHUKaMU C YacTOTaMM, HECKOSBbKO OTITMYAIOLUMMUCA OT OCHOBHOW YacToThl UM YacTOT JOMMWHUpY-
owux rapmoHuk. KonebaHus HanpspkeHUS, Kak NpaBwuiio, BbI3bIBAIOTCA LMKIOKOHBEPTEPAaMU UM MHBEPTOPaAMW UCTOM-
HUKOB nuTaHuA (cM. B.4.3 n B.6.2 npunoxeHua B). UHTeprapMOHWKW HE NpeBbILIAIOT YPOBHEW 3reKTpOMarHUTHOWM
COBMECTUMOCTH, yCTaHOBMNeHHbIX B [2], FTOCT P 51317.2.4 vnu [15].

2 KonebaHua HanpsokeHUsi 3aBUCAT OT MOMHOrO CONPOTUBNEHWS YCTaHOBKM U pabouero Lukna Harpysku. [lpu
HEeKOTOPbLIX NMPUMEHEHMSIX MONb3oBaTellb MOXET YMEHbLWNTL KoniebaHna HanpskeHus nyTeM perynupoBaHus paboyero
UMKNa Harpysku, NyTeM U3MEHEHUs1 YCKOPEHUA ABUraTens unu gpyruMm MetTogamu.

3 BOnblIMHCTBO KoMebGaHWil HanpsXeHUs 3aBUCAT OT KOHKPETHOW YycTaHoBKW. [1oSTOMy pelueHWe 3TUX
CUCTEMHBIX BOMPOCOB JOJMKHO ObITb BO3MOXEHO Ha Nonb3oBaTefis. YPOBHWU 3NEKTPOMarHWUTHOW COBMECTUMOCTH,
npuseaeHHsble B [2], FOCT P 51317.2.4 pnA W3MEHEHUA HaNpAXeHUA, He AOMKHbLI ObiTb NpEBLILLEHbI, NPUHUMASA BO
BHUMaHWe KyMynsATMBHbIA addpekT oT Bcero o6opyaoBaHus.

6.2.4.2 C3I1, oTHOCALLMECA kK 0BnacTu npumeHeHus no FOCTP 51317.3.3 unm NTOCTP 51317.3.11

Ecnu C3IN npeacraenser coboi 06opyaosaHne, 0THOcALLEeeCs K 06nacti npumeHennano FOCTP51317.3.3,
NpMMEHAI0T TpeboBaHUA AAaHHOTO cTaHaapTa. OaHako ecnu B CocTaB 000pyaoBaHuA, OTHOCALLErocs kK obnactu
npumeHeHus no FOCT P 51317.3.3, BknioueHbl 04Ha unu Heckonbko C3MM, TpebGoBaHns 4aHHOTO cTaHgapTa npu-
MEHSIOT K KOMNJIEKTHOMY 000PYAOBaHMUIO, a HE K OTAENbHbIM C3II.

Ecnn C3IN npeacraensier coboi 060pyaoBaHue, 0THOCsLLEECS k oGnacTu npuMeHenusno FOCTP 51317.3.11,
NPUMEHSIIOT TPeboBaHMs AaHHOTO ctaHaapra. OfHako ecnu B COCTaB 060pyA0BaHUA, OTHOCALLIEroCs K 06nactu
npumeHeHuna no FOCT P 51317.3.11, BknioyeHbl 0AHA unu Heckonbko C3I, TpeboBaHuA AaHHOrO craHgapra
NPUMEHSIOT K KOMMMEKTHOMY 000PYA0BaHMIO, @ HE K OTAeNbHbIM C3MM.

MpumMmeyaHue—TlpumeHeHne HopMm KonebaHuii HanpsdkeHWs, ycrtaHoBneHHblx B [OCT P 51317.3.3 wnun
FOCT P 51317.3.11, BO3MOXHO nullb B TOM CIy4yae, €Cnu U3BECTHbl XapaKTePUCTUKW Harpysku, npeacraBnsioLlei
coboll obopyaoBaHue, NpUBOLUMOE B ABUXKEHME. [10STOMY TONMBKO KOHCTPYKTOP MalUuHbI, MPUBOAUMONA B ABUXEHME,
u/unu nons3oBaTenb CNOocobHbI OLEHUTE COOTBETCTBUE HOpMaM KonebaHWin HanpsxeHUs.

6.2.4.3 C3I1, He oTHOcAwWwmecs K obnactu npumeHenusi no FOCT P 51317.3.3unu fOCTP 51317.3.11

[ns obopyaoBaHus, He OTHOCALLErocs k obnactu npumeHeHusno FOCT P 51317.3.3 unu FOCTP 51317.3.11,
cospaBaemble konebaHus HanpskeHUsi B OCHOBHOM 3aBUCHT OT YCNOBUI Harpy3ku. [ins ykazaHHoro obopygosa-
HWUS HACTOALMI CTanaapT TpeboBaHUi K konebaHUaM HanpsiKeHWst He yCTaHaBMMBAET.

M pnMedYyaHne — K KoMnneKTHoH yCTaHOBKe MOryT ObITb NnpUMeHeHbl NpaBunia, yctaHaBnBaeMble MECTHbIMU
opraHamMmu BnacTu.

6.2.5 Omuccua rapMoHuK O6WEero HEeCUMMETPUYHOrO pexumma (HM3KOYaCTOTHbIe obwme
HECUMMETPUUYHBbIE HANPSXKEHURA)

YactoTa KoMmyTauum npeotpasosareneit C3MN 4acTo COOTBETCTBYET NOMOCE 3BYKOBbIX 4aCTOT, B YaCTHOCTM
nonoce 4acToT, 00bIYHO MCNONb3yeMOii B TenedoHax U cucTemax nepegadn AaHHbix.

[nsa ycTpaHeHusa pucka Bo3aeiCTBUSA NepekpeCTHbIX NOMeX Ha kabenun TenedoHoB, CUCTEM CBASU U T. 4. B
3KCnnyaTaunoHHbIX AOKYMEHTAaxX Ha YCTAHOBKY JOMKHO ObITb YKa3aHo, YTo kabenb uHTepdenca nuTaHns omKeH
ObITb NPONOXEH OTAENLHO OT CUTHarNbHbLIX Kabenen, unu LOoMmKHbI ObiTb YCTAHOBNEHLI ANLTEPHATUBHBIE METOAbI
nomexonoaasneHus.

6.3 YcnoBusa usamepeHuil BbICOKOYaCTOTHbIX 3NIEKTPOMArHUTHbIX MOMex

6.3.1 O6wume TpedboBaHNA

6.3.1.1 Obwue ycnosus

OCHOBHOW NPUYNHOW CO3[4aHUS BbICOKOYACTOTHLIX 3NEKTPOMAarHUTHbIX NOMeX (UHGycmpuarbHbix paduo-
romMex) MOXeET ObITb CKOPOCTb U3MEHEHMUS HANPSXKEHUS UK TOKA. [1NA 8TOro Buaa 3neKTpoMarHUTHON SMUCCUN
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onpeaensaloWwUM ABNAETCA 3HaYeHue du/df, BbidbiBaeMoe C3I1, U OHO MOXET ObITb NOMY4YEHO NPU BbIXOAHBIX
TOKax, MEHbLUKX, YeM HOMUHArbHbIN TOK C3M. Mo3TOMY UCNLITaHUA HA UHAYCTPUAnbLHbIE PagUONOMEXM NMPOBO-
AAT MNpuU ManbIxX Harpyskax. McnelTaHust 40SkHbI ObITb MPOBEAEHbI HA BCEX COOTBETCTBYHOLLMX NOPTaX, a UX
pesynsrarbl 4OMKHbI ObITb O4HO3HAYHO ONpeaerneHbl U BOCNPOU3BOAUMbI MPKU NOCNeA0BaTENbHbIX UCNbITAHUAX
Kakgoro nopra. MeToa UCMbITaHWI AOMKEH COOTBETCTBOBATL TpeboBaHuAM 6.2—6.4 upasdena 7 MOCTP51318.11.
Oco6oe BHUMaHKe criegyeT obpaTtuTb Ha cnocob 3asemMneHust.

Harpyska fommkHa COOTBETCTBOBATL NPeAebHbIM 3HAYEHUSAM, YCTAHOBIEHHBIM M3FOTOBUTENEM, AEWCTBM-
TenNbHbI€ YCIOBMUS HAarpy3ku AOMKHbI ObITb OTPaXKeHbI B MPOTOKOSE UCTIbITAHUIA.

6.3.1.2 KOHAYKTUBHbIE 3NEeKTPOMarHUTHbIE NOMEXU

MN3mepuTensHOe 06opyaoBaHMe AJ1A OLEHKU HanpsiXXeHNst UHAYCTpUarbHbIX paanornoMex Ha CETEBbIX 3a)MU-
Max (nopTe areKkTponuTaHus) BKNOYaeT B cebs uamepumensHbili npuemHuk no FTOCTP 51318.16.1.1.1, akBuBa-
neHT cetu anektponuTtaHua (50 Om/50 MkIH, cm. FTOCT P 51318.16.1.1m FOCT P 51318.11) (Npy BO3MOXXHOCTHU
NPUMEHEHUA SKBUBANEHTA CETH) NMMBO NPOBHMK HANPsHKeHUs, COOTBETCTBYIOLLMIA TpeboBaHusam MOCTP51318.16.1.2,
€CI1 9KBMBANEHT CETU HENPUMEHUM.

Ons namepeHuin HanpskeHusi ceTeBbix nomex C3M Ha MeCcTe akennyarauun A0MmkeH ObiTb MCNOMNb30BaH
NPOoGHMK HanpskeHWs 6e3 MCNonb3oBaHUS KBMBaNEeHTa cetu (cM. nyHkm 6.2.3 MOCT P 51318.11). MpoGHuk
HanpsHKEeHUA Takke NPUMEHSIOT, ecnu notpebnaemoin Tok C3MN npesbiwaeT 100 A, Unu BXOAHOE HaNpskeHne
C3I He meHee 500 B, unun ecnn C3lN umeeT B cBOeM cocTase npeobpa3oBaTenb, BeAOMbI CeThio (cM. A.4.1.2
NPUNOXeHUA A).

6.3.1.3 ManyyaeMble aneKTpoMarHuTHbIE NOMEXU

U3mepeHust nanydyaemMbIx MHAYCTpUanbHbIX paguonomex ot 006opyaosaHusi kateropuit C1 u C2 npoBoasT Ha
U3MepUTENbHON NNOLLAAKe, COOTBETCTBYIOLLEH TpeboBannam FOCTP 51318.16.1.4, TOCTP 51318.16.2.3.

MpeanoyTuTensHLIM MECTOM UCTIbITAHUI 000PYA0BaHWA KaTeropumn C3 ABMAETCA M3MepuTenbHas nnowaa-
ka, cooTBeTcTBylOWaa TpedosaHuam FTOCTP51318.16.1.4, FOCT P 51318.16.2.3. OgHako ecnu 3TO NpaKkTu-
YEeCKU HEBO3MOXHO C Y4ETOM MAacCChl, pa3MepoB 1 NoTpednsemon MoLHocT C3MM, ucnbiTaHusa MoryT ObiTk NPo-
BEAEHbl B MECTAX, HE COOTBETCTBYIOLLMX TPEOOBAHWAM K U3MEpPUTENbHLIM Nnowaakam. MpoeeaeHUe UCbITaHui
B 3TUX MECTaX AOIMKHO ObITb 0O0CHOBAHO B MPOTOKOE UCTILITAHWUIA. MamMepumernbHbill rpueMHUK GOITKEH coom-
eemcmesosamb mpebosarusm TOCTP 51318.16.1.1.1, nuameputenbHble pacctoaHus — tpeboBanusam 5.2.2
n723M0CTP51318.11.

6.3.2 Tpe6oBaHUA K coeAUHEHUAM

Ecnu C3MM ncnbITbIBAOT HA U3MEPUTENBLHOW NAOLWAAKE, TO UCTIbITATENbHAS! YCTAHOBKA, BKNIOYasa pacnoso-
>KEHWE U ANWHbI CUOBbIX W YNpaBnstowmx kabenei, AofmKHA COOTBETCTBOBAThL pasMeLLeHnio 060pyaoBaHus
NPy ero NPUMEHEHUN (NPMMEHEHNX) No HazHadveHuio (cM. 4.3). UcnbiTatenbHas yCTaHOBKA A0MKHA ObITb TOYHO
onpegeneHa B NPOTOKOME ucnbiTaHuin. Ecnm C3MM ucnbITLIBAIOT HA MECTE AKCNyaTauum, To pasMeLleHune kabe-
neu n yCTPOMCTBO 3a3eMIIEHNUS AOIDKHbI ObITh TAKUMM XKE, KaK NMPU SKCITyaTaumu.

6.4 OCHOBHbI€ HOPMbI BbICOKOYACTOTHbIX 3JIEKTPOMAarHUTHbIX NMOMeX

6.4.1 ObopynoBaHue kateropuim C1 n C2

6.4.1.1 HanpshkeHne nHayCTpuanbHbIX paauonoMeX Ha NOPTax NEKTPONUTaHUS

HopMbl HanpskeHUA paguonoMex Ha CeTeBbIX 3axumax (Noprax SMeKTPONUTaHUs) YyCTaHOBMEHbI B
Tabnmue 14.

Ta6nuya 14 — HopMbl HanpsxeHWs paauoNoMex Ha ceTeBblX 3aXumax B nonoce 4actoT 150 Ky — 30 My

C3MN kaTteropun C1 COIll kateropun C2
Monoca yvacToT,
My Ksasunukosoe CpeaHee 3HayeHue, Ksasunukosoe CpeaHee 3HaveHue,
3HaveHue, AB (MkB) 3HaueHue, ab (mMkB)
Ab (MkB) Ab (MKB)

YMeHbleHne oT 66 4o | YMeHblueHne oT 56 go
0,15<f<0,5 56 B 3aBUCUMOCTU OT | 46 B 3aBUCMMOCTM OT 79 66
norapudma 4acToThl norapudma YacToThl

05<f<5 56 46 73 60

5<f<30 60 50 73 60
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Ecnu C3I1 He cOOTBETCTBYET HOpMaMm KaTeropum C1, B MHCTPYKUMM NO SKCMnyaTauuu AOSMKHO ObiTb
npuBedeHO crnegyloLlee npeaynpexaeHue:

MpeaynpexaeHue
Mpu ucnonb3oBaHum B 6bITOBON 06CTaHOBKE 3TO 060pyAOBaHUE MOXET HapywaTb (PYHKLIMOHK-
poBaHMe OpyrMx TeXHUYECKUX CPeACTB B pesynbraTe co3gaBaeMbix paguonomex. B atom crniyuae
MOXeT MOoTpeGoBaTbLCA NMPUHATUE OOMOSNHUTENLHBIX MEpP MO CHUXEHUIO MOMEX.

MpunMeuaHMUe— BblcOKOYACTOTHYIO unbsTpaumio B obLeM HECUMMETPUHMHOM pexume obecnevunsator
BBEJEHWEM EMKOCTHbIX NyTei CBsA3W K 3eMne. Ecnu HeWTparnbHbIA NMPOBOAHWK B CUCTEME 3MEKTPOMNUTaHUS M30NUpo-
BaH OT 3€MIU USIM COEAUHEH C 3eMIeil Yepes BLICOKOE MOMHOEe CONPOTUBIIEHNE (CUCTEMa BMeKTPonuTaHnsa uHdopma-
LMOHHBIX TEXHOMOMMNA, Kak ykazaHo B 312.2.3 [16]), 9TW eMKOCTHble NyTW CBA3M MOryT ObiTb BpegHbIMK (cM. D.2.2
npunoxeHus D).

6.4.1.2 MopTbl M3MEPEHUA 1 yNpaBneHus npoueccamm

Ecnu NOPTbl USMEPEHNA U yNpaBreHna npoueccamMn npegHasHa4yeHbl 414 NoAKMI0YEHUA K NONeBbIM LLUN-
HaM, TO 3TU NOPTbl AOJPKHbI COOTBETCTBOBATbL Tpef)OBaHVIﬂM K KOHOYKTUBHbIM pagnonomexam, yCtTaHOBIIEHHbIM B
CTaHaapTax Ha NoneBsble LWKHLI. [opThl USMEPEHUSA 1 ypaBneHnsa npoLeccaMmu, npeaHasHavYeHHbIE A58 NOAKIIo-
YeHUs K 06LLEeCTBEHHbIM CETSIM CBA3U, PaCCMaTPUBALOT Kak NopTbl CBA3KU. K 3TUM NOpTam NPUMEHSIOT HOPMbI
KOHAYKTUBHbIX UHAYCTPUanbHbIX pagnuonomMmex, yctaHoBneHHole B FOCT P 5§1318.22, knacc B.

6.4.1.3 SnekTpomarHutHasa paguaums. NopT kopnyca

HopMbl MHAYCTpUanbHLIX paguonomex, usnydyaemMoix C3l (Mopt kopnyca, cM. TepMUH 3.3.4 U PUCYHOK 2),
YCTaHOBMEHbI B Tabnuue 15.

Tab6nuya 15 — Hopwmbl usnyyaemelx pagvonoMex B nonoce vactot 30—1000 My

C2nN kateropum C1 C3N kaTteropun C2
Monoca YacToT,
My HanpsxeHHOCTb BNeKTpUYeckoro nons, HanpsxeHHOCTb 9NeKTPUYECKOTro Mons,
KBa3MNUKoBOe 3HaueHue, KBa3WUNUKOBOE 3HaueHue,
AB (MkB/m) AB (MKB/M)
30 <f<230 30 40
230 < <1000 37 47

MpumMevaHnunsn

1 WUameputenvHoe pacctosHue 10 m.

2 Ecnun namepeHus HanpsxeHHocTu nona COIN kateropun C1 He MOryT ObiTh NpoBeAeHbl NpU N3MepUTENb-
HOM paccTosiHuM 10 M U3-32 BbICOKUX YPOBHEMN BHELLHETO LUyMa UMK Mo APYrUM NMPpUYMHaM, JonyckaeTcsl NPOBOAUTL
STU M3MepeHUs Ha paccTosiHUM 3 M. [puU Mcronb30BaHUM U3MEPUTENBHOTO PacCTOsIHUS 3 M pe3ynkraThl M3Mepe-
HUIA NpUBOAAT K paccTosiHAo 10 M BblMuTaHMeM 10 A6 U3 pesynsraTtoB UamepeHuidi. B sTom criyyvae AomxHbl BbITb
npeanpuHsTEl Mepbl Ans usbexaHns addektoB GnuxHero nons, ocobeHHo Ans CII 3HauUTENbLHOrO pasmepa M
Ha yacToTtax, 6nuskux k 30 My,

Ecnu C3l1 He cooTBeTCTBYET HOpMaM kateropum C1, B MHCTPYKLMKM MO 3KCMNyartauum AOIDKHO ObiTb
npuBeAEHO crneaylowee npeaynpexaeHne:

MpeaynpexaeHue
Mpu ucnonb3osaHuu B 6bITOBON O6CTaHOBKE 3TO 060PYOBaHUE MOXET HapylaTh (PYHKLIMOHM-
poBaHue APYrux TeXHMYECKUX CPeacTB B pe3ynbrate co3aaBaembix paauonomex. B atom crniyyae
MOXeT NoTpe6oBaTbLCA NPUHATHE AONONHUTENbLHbLIX MEP MO CHUXEHUIO NMOMEX.

6.4.1.4 OnexTpoMarHMTHasa AMUCCUSA OT UHTEPENCOB ANEKTPONUTAHNS

[na C3I, npeaHa3Ha4YeHHbIX AN9 NPUMEHEHUS B NEPBOM 3NIEKTPOMArHUTHOM 0OCTAHOBKE NpW OrpaHuye-
HWUM INEKTPOMArHUTHOM AMUCCUU, NPUMEHSIIOT YKa3aHHbIE HUXKE CNoCco0bI:

a) NsmepeHuns Ha uHTepdencax aNeKTPoNUTaHWA AOMNYyCKaeTCa He NPOBOAUTb, ECIU AINTMHA COOTBETCTBYIO-
wux kabenen meHee 2 M UNK €CNU NPUMEHAETCA SKPAHUPOBAaHHLIN kabenb. Kabenb 40mkeH UMETb BbICOKOE
KaueCTBO IKPAHUPOBAHUS HA BbICOKOW 4aCTOTE, HEMPEPbLIBHOCTb 9KPAHMPOBAHMSA NO BCEN ANNHE U COEMHEHUS C
MMM u aABUraTeneMm BKPYroBYIO.
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b) SnekTpomarHuTHag aMUCCUA A0MMKHA ObiTb NPOBEPEHA U3MEPEHNEM HAMPSHKEHUA pagMonoMeXx Ha UH-
Tepderice anekTponuTtanus B C3MM B cootBeTcTBUMU C T OCT P 51318.14.1. MNpn 9TOM NPUMEHSIIOT HOPMbI, YCTaHOB-
neHHble B Tabnuue 16.

¢) Ecnu npumeHsemMble METO4bl NOMEXOMNOAABIEHNUA HE NO3BOSAOT NPOBECTU NPOBEPKY NEKTPOMAarHUTHOWM
3MUCCUU B COOTBETCTBUU C NepedncneHnem b) (Hanpumep, npu npuMeHeHnm METOA0B NOAABNEHNUSA OBLLMX He-
CUMMETPUYHBIX MOMEX), TO 3PPEKTUBHOCTL METOA0B NMOMEXONOAABNEHUS MOXET ObITb NPOBEPEHA YCTAHOBMNEHN-
eM CBSI3M MeXay CeTeBbIM BXOAHbLIM Kabenem u ceTeBbiM kabenem gBurartens npu u3mMepeHnm nomMmex Ha ceTe-
BbIX 32>KMMax B COOTBETCTBUN C 6.4.1.1. 3Ta CBA3b 4OIPKHA ObITb YCTAHOBMNEHA MPU Pa3MeLLEHNUUN UCMbITYEMOrO
obopyAoBaHUs 1 9KBUBASIEHTA CETU Ha PaccTosiHM 1 M MPOKNagkon kabensa asuraTens napannensHo CEeTEBOMY
kabenio Ha paccTosHumM He 6onee 10 cMm No AnnHe He meHee 0,6 M.

Tabnwuya 16 — HopMmel HanpsikeHUs paguornomex Ha CETeBOM UHTepdeiice

N3mepeHna npu HOMUHANBHOM 3HAYEHUW BbIXOLHOIO TOKa
[Monoca vacTorT,
My, KBasunukoBoe sHaveHwue, Keasununkosoe 3HayeHwe,
ab (MkB/m) AB (MkB/M)
0,15<f<0,5 80 70
0,5 < <30 74 64

6.4.2 O6opynoBaHue kateropumn C3

6.4.2.1 iHchopMmaunoHHble TpeBoBaHus

Ecnu C3I1 He cooTBeTCTBYET HOpMaM KaTeropuint C1 unu C2, TO B MHCTPYKLMK NO 3KCMnyaTayuumn JOMmKHO
ObITb YCTAHOBMNEHO, YTO:

- COll aaHHOro TMna He npegHasHadYeHbl AN NOAKMIOYEHUA K HU3KOBOSBTHBIM OOLLECTBEHHbIM 3f1IEeKTpUYec-
KUM CETAM, NUTAIOLLMM INIEKTPUYHECKON SHEPTUEN XKUNble 30aHUSA;

- npy nogkntoveHnn CIM K TakuM CETAM OXKUAAETCA BIMAHME PagnoNoOMeEX.

M3roToBUTENb JOMKEH NOATOTOBUTHL PYKOBOACTBO MO MOHTAXY U npumeHeHunio C3MM, Bkniovaiowee B ceda
pekoMeHAaummn N0 NOMEXON0AaBNSIOLMM YCTPOWCTBAM.

6.4.2.2 HanpsxeHue noMex Ha NopTe 3NeKTPponuTaHusA

Hopwmbl paanonoMex Ha CeTeBbIX 3akumax (noprax anekrponutadus) C3lN yctaHoBneHb! B Tabnuue 17.

Takue e HOpMbI NPUMEHSIIOT A1 HU3KOBOJNBTHbIX MOPTOB anekTtponutaHna C3I ¢ HOMUHANbHBIM Hanpsbke-
Huem cebiwe 1000 B.

Ta6bnuya 17 — Hopmbl HanpskeHUss pafiMoNoMeX Ha ceTeBbIX 3axumax B nonoce 4vactoT 150 'y — 30 My
(C3rl, npuMeHsieMble BO BTOPOM arnekTpoMarHutHo obcraHoBke, — COI1 kateropuu C3)

Pasmep Monoca yvacTor, Ksasunukosoe 3HaveHue,
can' My a6 (MkB)
/<100 A 0,15 <f< 05 100 90
05 <f< 50 86 76
50 <f<30,0 YMeHbLuenune ot 90 go 70 YMeHblwenune ot 80 go 60
B 3aBUCUMOCTH OT rorapudma B 3aBUCUMOCTH OT Norapudma
4YacToThl 4acToThl
100A </ 0,15 <f< 0,5 130 120
056 <f< 50 125 115
50 <f<30,0 115 105
1) Pasmepbl COIM noapa3saensioT Ha ABE rpynnkl B COOTBETCTBMM C HOMUHASBHBIM TOKOM nopTa /.
2 HopMbl He NPUMEHAIOT K NOPTY AMEKTPONUTaHNA, hYHKLMOHUPYIOLLIEMY NPKU HanpsxeHnn cabilwe 1000 B.
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CM. Taioke D.2 npunoxenua D.

[na C3MN c Tokom cebiwe 100 A, HE MMeIoLLMX cneLnanbHO CKOHCTPYWPOBAHHLIX TPAHC(OPMATOPOB ANA
YCTpaHeHUs pucka Bo3/1eNCTBUSI NEPEKPECTHBLIX MOMEX HA CUTHArbHblE kabenu, B 3KCNNyaTaLMOHHbIX OKYMEH-
Tax Ha YCTaHOBKY AI0MMKHO BbIThb yka3aHo, UTo kabenb uHTepdeiica NUTaHms 4OMmKeH ObITb NPONOXEH OTAENbHO OT
CUrHanbHbIX Kabenew, UNU YCTAHOBMEHbI anbTEPHATUBHLIE METO/bLI NOMEXONOAABNEHUS.

6.4.2.3 MNopTbl U3MepeHUs U ynpasneHusi npouieccamu

Ecnu nopTel uU3aMepeHus U ynpasneHus npoLeccamu npegHasHaveHb! Ans noaKnoYeHns K nonesbIM Ln-
HaM, TO 3T NOPTbLI AOMKHbI COOTBETCTBOBATL TPeBOBAHMAM K KOHAYKTUBHOW 3MWUCCHUM, YCTAHOBIEHHbLIM B COOT-
BETCTBYIOLLMX CTaHAapTaXx, PaCnpoCTPaHSAOLLMXCA Ha YKa3aHHbIE NONEBbIE LUMHBI.

MopTbl U3MepeHUs 1 ynpasneHusl npoueccamu, NpeaHasHaveHHble Ansi NoAKIOYEHUS K 0OLLEeCTBEHHbIM
ceTaAM CBSI3U, pacCMaTpUBAIOT Kak NopTbl CBA3MU. K 9TUM NOpTaM NPUMEHSIOT HOPMbI KOHAYKTUBHON SMUCCUM,
ycTaHoBMNeHHble B [OCT P 51318.22, knacc A.

6.4.2.4 ianyqyaemble anekTpomarHuTHble noMexu. IMopt koprnyca

Hopwmbl nsnyyaembix C3M nHaycTpuanbHbiX paguonoMex (NopT kopnyca, CM. TepMUH 3.3.4 U PUCYHOK 2)
yCTaHOBMNEHbI B Tabnuue 18.

Tabnuya 18 — HopMbl nanyyaemblx paguornomex B nonoce yactot 30 —1000 My
(COM, npuMeHsieMble BO BTOPOIA anekTpoMarHuTHoll obcTtaHoBke, — C3IM kaTeropun C3)
Moroca vacTor, KBasunukoBoe 3HaueHwe,
My AB(MKB\M)
30< f< 230 50
230 < f <1000 60
MpumeyaHue—WMameputensHoe pacctosiHue 10 M.

MpunmMedaHune—Tabnuua 18 Byaet nepecmoTpeHa B Oyayllem ¢ yueToM paboT, nposognMblx CneunanbHbim
MeXZAyHapoaHeIM KOMUTETOM Mo paauonomexam (CUCHIP).

6.4.2.5 HTepdpenc anekrponutanHus

Ons C3I, npeaHasHaYeHHbIX AN NPUMEHEHUSI BO BTOPOW 3MEKTPOMAarHUTHON 06CTaHOBKE, UHCTPYKLMK MO
MOHTa>)Xy U NPUMEHEHWNIO AOMKHbI COAEPKaTb HE0OX0AUMbIE CBEAEHUS MO MOHTaXyY MHTepdelica anekTponuTa-
HUA, KaK yCTaHOBNEHO B 4.3.

6.5 NHxeHepHaa npakTuka

6.5.1 C3MN kateropuu C4

Ana C3MN kateropun C4 aOmKHbI UCMONb30BaTLCA Crieayowme npoueaypbl.

O6uwue ycnoBua

CyLIeCTBYIOT HEKOTOPbIE NPUMEHEHUS, AN KOTOPbIX HE NPeACTaBNAETCA BO3MOXHbLIM N0 TEXHUYECKUM
npuynHam obecneuntb coorBeTcTBue CII HOpMaMm, yCTaHOBMEHHbIM B Tabnuuax 17 u 18. K HuM oTHocaTca
NPUMEHEHUA CO 3HAYUTENBLHLIMU HOMUHANBHBLIMU NapameTpamm C3MM U cneunanbHBIMU TEXHUHECKUMU TpeGoBa-
HUAMMK:

- HanpsbkeHue cebile 1000 B;

- TOK cBbiLLe 400 A;

- NOAKMIOYEHUE K CETSIM, U30NUPOBAHHBIM OT 3EMMU UMK NOAKMNIOYAEMbIM K 3eMne Yepes DorbLLIOE NONHoe
conpoTtusneHue (cucremsl IT B cootBeTcTBUM € 312.2.3 [16]);

- NpuMeHeHue, korga TpebyemMoe AMHamuyeckoe (PYHKLMOHUMPOBAHUE OFPAHUYEHO B pesynbrare punb-
Tpaumu.

Mpwu ykasaHHbLIX npuMeHeHusIx 06opyaoBaHust kareropumu C4 nonb3oBaTenb U U3rOTOBUTESb 10JDKHbI COBME-
CTHO noaroToBuTk NnaH AMC ans obecneveHus cOoTBETCTBUA TpeboBaHuAM SMC npu NpMMEHEHUN NO Ha3HaYe-
HMIO (CM. npunoxeHue E).

B arom cnyyae nonb3osartens onpeaenseT xapakrepuctukn SMC o6CcTaHOBKM, BKIOYAIOLLEN YCTAHOBKY B
LIerioM 1 ee OKpy>keHue (CM. pucyHoK 5). U3rotoBuTenb AOSDKEH NOArOTOBUTL UHCPOPMALIMIO O TUMUYHBIX YPOBHAX
9NeKTPOMarHUTHON SMUCCUK, yctaHasnmuaaemon CIl.
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B cny4yae BnusiHusi noMex NPUMEHSIOT METOAbI U NpoLeaypbl N0 6.5.2.

n puMedvYyaHue — I'Ipmmepamm 06LL|I/|X METOAOB MnomexonofasiieHUAa, NPUMEHAEMbIX B COOTBETCTBUU C
nnaHoM OMC, ABRATCA: LUMPOKOe MpUMEHeHWe UNLTPOB, UCMONb3oBaHWe cneynanbHbiX TpaHcghOopMaTopos,
pasHeceHue kabeneid M T 4.

dunsTpoBaHue B IT-3neKTpMyecKux ceTax

MpumeHeHue unsTpos B COl, NOAKMIOYAEMbIX K NPOMBILLIEHHLIM PacnpeaenUTENbHbLIM ANEKTPUYECKUM
CeTsIM, U30MNMPOBAHHBIM OT 3EMITU UIMN MOAKIMIOYEHHBIM K 3eMI1e Yepe3 BbLICOKOE NOSIHOE CONPOTUBIIEHNE, MOXET
BbI3BaTb PUCK HapyLLeHUusi 6e3onacHocTu. B cnyyae ncnonb3oBaHust IT-anekTpu4eckux CETe B CNOXKHbIX NPO-
MBILLINIEHHBIX CUCTEMAX HOPMbI ANEKTPOMArHUTHOW 9MUCCUU HE MOTYT ObITb YCTAHOBNEHDI, U pasHoobpa3ue BO3-
MOXHbIX PELLEHUIA, OCHOBAHHbIX HA 3HAHUM CUCTEM, HE MOXET ObITb CTaHAAPTU30BaHO. OCHOBHbIE paccMaTpuBa-
emble AIBNeHNUs CBA3aHbI C YCOBUSIMU BO3HUKHOBEHUS1 HEUCNIPABHOCTEW U YTEYKOM TOKAa B hunbsrpax:

a) KOpPOTKOE 3aMblkaHMe Ha 3eMAI0 Ha cTopoHe asuratensa C3l1, koTopoe MOXET Bbi3BaTb cpabaTbiBaHue
CUCTEM MOHWUTOPUHra v NPUBECTU K HEMPEeAHAMEePEHHON OCTaHOBKe NMpoLecca;

b) kKOpOTKOE 3ambIkaHMe Ha 3EMII0 HA CTOPOHE ABUraTens, KOTOPOE MOXET NPUBECTU K BO3ASWUCTBUIO 0DLLe-
ro HECUMMETPUYHOTO HANPSDKEHNUSA HA PACNONOXEeHHOE NoBnmu3ocTn 060pyA0BaHUE;

C) NOXXHOE 0OHAPY>KEHNE HEMCTIPABHOCTU CUCTEMOW MOHUTOPMHIA M3-3a YBENMUYEHHON EMKOCTU Ha 3EMIIO,
koTOpoe ByaeT NpUBOANTL K HEMPEAHAMEPEHHOIN OCTaHOBKE NPOLIECCa.

PeLueHne 4OMKHO ObITb OCHOBAHO HA AHanNU3e KaXA0ro KOHKPETHOTO Cry4as.

6.5.2 Hopmbl nomex BHe rpaHuubl yctaHoBku ansa CII1 kateropuu 4. NMpumep pacnpocTpaHeHnsa
nomex

6.5.2.1 O6Lme nonoxeHus

[nsa C3lN, npumeHsieMbIX BO BTOPOI 9NEKTPOMArHMTHON 06CTAHOBKE, NONb30BaTeNb A0IMKEH NPUHATL MEPbI
K TOMY, UTOObI NOBLILLEHHBI YPOBEHb MOMEX HE OKa3blBan BUSIHUS HA COCEAHME HU3KOBOSLTHbLIE ANEKTPUIECKUe
CeTH, Aaxe ecnu pacnpocTpaHeHne noMex MPOUCXOAUT Yepes ANEKTPUYECKYIO CETb CPeAHEro HanNPSXXeHUs.

B cny4ae BnusiHUA NoMex B COCeAHEN HU3KOBONBTHOW 3MEKTPUYECKO CETU UMK B Cyvae pasHornacuim
mexay nonb3osarenem C3I (Hanpyumep, BHYTPU yCTaHOBKU 2, — CM. PUCYHOK 5) U nonb3osartenemM obopyaosa-
HUA — peuenTopa NOMeX B APYroi 3NeKTpUYEeCKo ceTu, Heo6xoAUMO B NEPBYIO 0Yepeab YCTAHOBUTb, YTO Ha-
Oniogaetcs BnusiHUe nomex Ha obopyaosaHue — peventop (ycraHoBka 1), korga pabotaer C3IM — npeanonara-
eMblil SMUTTEP Nomex (ycTaHoBKa 2).

6.5.2.2 BnnsHue nomex n3-3a npoBOAUMOCTH

VM3mepeHusi B 3TOM criydae NpOBOASAT HA HU3KOBOMLTHOM BTOPUYHON 06MOTKe TpaHcdopMaTopa CpeaHero
HanpsHKeHUs1 yCTaHOBKM (ycTaHoBKa 1), rae npuMeHsieTcs o6opyaoBaHne — peLentop nomex (CM. pUCYHOK 5 ans
TOYKM N3MEPEHNS). [pun 3TOM A0IKHBI ObITb BLINONHEHBI TpeGoBaHWA TabnuL 19—21, BKniodas CoxXpaHeHue BHeLL-
Hero LWyma Ha yCTaHOBMEHHOM YPOBHE.

CeTb cpeiHero HanpsbkeHus

R YcraHoska 1 —I YcraHoBka 2
Monbsosatens A | Mone3osarens B
| Touka namepeHus
L / L /
/ I V4 / 7/
Huskoe Huskoe
| HanpsxeHne 06 HanpskeHne
0OpyAOBaHWeE I can
(amuTTeEp)
O6opyaoBaHue I
(peuenTop)
O6opyaosaHue
L_ __ _

PucyHok 5 — PacnpocTpaHeHue nomex
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MpumeyvyaHn e— [laHHbIi MeTOf MOXEeT OblTb MPUMEHEH K Pa3/INYHbIM YacTAM OAHOWN W TON Xe yCTaHOBKM
npu ucnosb3osaHun CIIT HOMUHaNbHLIM  HanpskeHuem cBbiwe 1000 B npuMeHUTENIbHO K HOpMaM, YKasaHHbIM
B nnaHe OMC. B 3TOM cfiyyae U3MEpPEeHWs HanpshkeHuidi nNpu pacnpocTpaHeHUU Momex MpPoBOASAT HA HU3KOBOJ/IbTHON
BTOPUYHOV O6GMOTKE BbICOKOBO/IbTHOrO TpaHcdopmaropa (4acTb 1 ycTaHOBKM), anekTpuuecku 6nmxaliwen k C3I, pac-
cMaTpMBaeMoi Kak aMMTTep nomex (CM. PUCYHOK 6 ANA TOUKM U3MepPEHUS)

CeTb BbICOKOTO UK cpenHero HanpsaxeHus

PucyHok 6 — PacnpocTpaHeHue nomex B yCTaHOBKe, BK/ouvawowein B ce6s CIM HOMUHA/IbHLIM HanpsXXeHWem CBbilie
1000 B

Ecnn yctaHoBKa (CM. PUCYHOK 5) NpumMeHsieTcs B NepBOil 3/1eKTPOMArHMTHON 06CTaHOBKE, HanpsixxeHue
noMeXx ,O/I)XHO COOTBETCTBOBATb HOPMaM, yCTaHOB/IEHHbIM BTabnuue 19.

Ta6nuuya 19 — Hopwmbl pacnpocTpaHeHWsi HanpsbkeHuin  paguonomex (BHe C3II,
B NEpBOi 3/1EKTPOMArHUTHON 0GCTaHOBKE)

Monoca yacrtor, KBasunmkosoe 3HayeHue, CpefHee 3HayeHue,
My a6 (vkB) a6 (vkB)

0,15 < f < 0,5 YMeHblieHne ot 66 go 56 B 3aBN- YMeHblUeHMe OT 56 40 46 B 3aBU-
CUMOCTU OT norapudma 4yacToTel  CMMOCTMW OT siorapuma 4actoThbl

05 <f< 5 56 46

5 < f <30 60 50

Ecnn yctaHoBka 1 (CM. pucyHok 5) unm yactb 1 yctaHOBKM (CM. pUCYHOK 6) NMpuMMeHsieTcs BO BTOPOWA
3/1eKTPOMAarHMTHON 06CTaHOBKE, HamnpsXXeHne nomex LOJIKHO COOTBETCTBOBaTb HOpMaM, YCTAHOBJ/IEHHbIM B
Tabnuue 20.

Tab6nunuya 20— Hopmbl pacnpocTpaHeHus HanpshkeHuii paguonomex (BHe C3M, BO
BTOPO  3N1€KTPOMAarHMTHON 06CTaHOBKE)

Monoca yvacTor, KBasmnunkoBoe 3HauyeHue, CpefHee 3HaueHve,
My, a6 (vkB) ab (MkB)

0,15 < f< 05 79 66

05 <f< 5 73 60

5 < f<30 73 60
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Ecnu B otcytcrBue pyHKkumnoHnposanua C3IN — npegnonaraemMoro MCTOMHUKA MOMEX YPOBHU BHELLUHETO
LUYyMa MpPeBbLILLAKT HOPMbI, YCTAHOBMEHHbIE B Tabnuuax 19 n 20, a npu dpyHKkymoHmposaHun C3IM moryT ObiTb
BbISIBMIEHbI YACTOThI, HA KOTOPbLIX YPOBHU PaAMONOMeEX NPEBbLILLAIOT M3MEPEHHbIE YPOBHU LLYMA, TO CHMTALOT, YTO
nanHas C3l moxeT paccMmaTpuBaThCs Kak He COOTBETCTBYIOLLAS HOpMaM paguonoMex.

6.5.2.3 BrninsHue nomex n3-3a anekTpoMarHMTHOW paguaumm

6.5.2.3.1 N3any4yeHuna Ha YacToTax cebiwwe 30 My,

B cnyyae BnusiHUA NOMeX yPOBHU U3MYy4aeMbIX MHAYCTPUANbHbIX PAAUONOMEX AOIDKHBI ObITb U3MEPEHbI Ha
paccTosHum 10 M OT rpaHKLibl YCTAHOBKM, €CNY BMIUSIHUE NOMEX BbISIBIIEHO B NEPBOW 3MEKTPOMArHUTHON 00CTaHOB-
Ke, M Ha paccTosHumM 30 M OT rpaHuMLIbl YCTAHOBKM, €CMW BIMSHWE MOMEX BbISIBIIEHO BO BTOPOW 3MEKTPOMArHUTHOM
006CTaHOBKe.

M3MepeHHbIe 3HaYEHNUS HANPSDKEHHOCTM NOMSA A0MMKHBI COOTBETCTBOBATL Tabnuue 21.

Tabnuya 21 — HopMbl pacnpocTpaHeHUs M3ny4aeMblx paguonoMex Ha YacrtoTax
cBbiwe 30 MMy
mn Hal‘lpH)KeHHOCTb SNeKTpuyecKoro nonA,
OJ'IOC’ar‘-{aCTOT, KBa3nnMKoBo€e 3Ha4deHue,
u 4B (MKB/m)
30< f< 230 30
230 < f <1000 37

MpunmedaHune—MameputensHoe pacctosHue 10 M.

Ecnu B otcytcTBue pyHKUnoHuposaHua C3lN — npegnonaraemMoro MCTOMHMKA NOMEX YPOBHU BHELLHENO
LyMa MPEBbILLIAKT HOPMbI, YCTAHOBIEHHbIE B Tabnuue 21, a npu PyHKUuMoHupoBaHum COIM MoryT ObITb BhisIBNE-
Hbl YACTOTbI, Ha KOTOPLIX YPOBHM Paan0oNOMeX NPEBLILLAKT U3MEPEHHbIE YPOBHU LUYMa, TO CYMTAIOT, YTO AaHHas
CO3l MOXeT paccMaTpuBaThbCs Kak He COOTBETCTBYIOLLIAA HOpPMaM paguonomex. YpoBHU U3nyvyaemMbiX paguorno-
Mex 0T COIN AOMKHbI ObITb CHKEHBI 0 3HAYEHUIA, MEHBLUUX, YEM YCTAHOBIEHHBLIE HOPMbI, TN 0 MEHbLLUX
YPOBHEWN BHELUHETO LWyMa, B 3aBUCMMOCTM OT TOr0, YTO 6onbLie. Cum. Takke A.4.3 npunoxeHud A.

6.5.2.3.2 Nany4eHna Ha yactoTtax 0,15—30 My

B cnyvae BMMSAHUA NOMEX YPOBHM U3NyYaeMbIX PaAUONOMEX AOIDKHbI ObITb U3MEPEHLI HA pacCcToAHUM 10 M
OT rpaHuLibl YCTAHOBKU, ECINI BAUSIHWE NOMEX BbISIBFIEHO B NEPBON NEKTPOMAarHUTHON 0BCTaHOBKE, U HA paccTost-
Hum 30 M OT rpaHuLbl YCTAHOBKM, €CNU BIIMSIHUE MOMEX BbISIBIIEHO BO BTOPOW 3N1EKTPOMArHUTHOW 06CTAHOBKE.
Mpu U3MEPEHNAX UCTIONL3YIOT PAMOYHYIO aHTEHHY N0 FOCT P 51318.16.1.4. A3MepeHHbIe 3HaYEeHNUS HanpPsXKeH-
HOCTM NONS He AOIMKHbI MPEBbLILLATh HOPM, YCTAHOBIEHHbIX B Tabnuue 22 Ha 4acToTax BbISABNIEHHOIO BUSAHUSA
nomex.

Tabnuuya 22— HopMmbl paguonomex Ha 4yactotax Huxe 30 My

Monoca yacTor, HanpsxeHHOCTb MarHMTHOro Mons, BblpaxXeHHan B eAuHULAx
My HanpAXeHHOCTN SMeKTPUYeCKoro nons, KBasunukoBoe 3HaueHwue,
Ab (MkB/m)
0,15 < f< 0,49 75
0,49 < f< 3,95 60
3,95 < f<20 50
20< f <30 40

6.6 MpumeHeHue TpeOGOBaAHNIA INEKTPOMArHUTHOM 3MUcCUN. CTaTUCTUYECKUE acCheKTbl

Hacroawmin nogpasaen npumMeHsoT Tonbko K COlM kaTeropuin C1, C2, C3.

Cootsetcreue C3lkateropuii C1,C2, C3 npoBepsAloT NPOBEAEHMEM TUMNOBbIX UCTLITAHNI HA OAHOM penpe-
3eHTaTMBHOM 00Opa3ue. M3roToBUTENb U NOCTABLLMK AOMKHBI 00ECNEeYUTH C MOMOLLbIO CUCTEMBI KAYECTBA NOA-
aepxaHue xapakrepuctuk IMC npoussogumeix CIOM.

B cnyyae pasHornacui C3l1 kateropuinn C1, C2, C3 omkHbI paccMaTpuBaTbCA Kak He COOTBETCTBYIOLLME
TpeboBaHUAM HACTOALLEro CTaHaapTa TONbLKO B TOM Cryyae, Cnu NPOAYKLUUSt HE COOTBETCTBYET TPEOOBAHUAM
CTaTUCTUYECKON OLEHKM, yCTaHOBNEHHLIM B FTOCT P 51317.11 (nodpasden 11). MosTomMy OueHKa AOSMKHA ObITb
nposeAeHa Ha aTTeCTOBaHHOW U3MEPUTENbHON NIoLAaKe.
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Mpunoxexue A
(cnpaBouHoe)

MeTtoabl SMC

A.1 0O6wuit 0630p ABNEHUM, oTHoCALMUXCA K IMC

A.1.1 BneKTpoMarHuTHbIe ABNEHUA

CBefileHUA 0 MHOTUX 3MEKTPOMarHUTHbIX ABNeHnAxX npuseaeHsl B fOCT P 51317.2.5. OnpeaeneHnss  Hu3kovac-
TOTHLIX 3MEKTPOMarHUTHbLIX SBNeHuit NnpusefeHsl B [17], [18].

Mpu dyHKUMOHUpoBaHUKM CIIT K yCTaHOBUBLUEMYCS COCTOAHMIO MpoLiecca [o6aBnsatoTCs rapMOHUYECcKMe cocTaB-
nawme u3-3a HeNMUMHeWHoOCTU Npeobpa3soBaTensa U/WNU UHBEPTOPaA U BLICOKOYACTOTHLIE 3MEKTPOMarHUTHLIE SIBIEHUS
n3-3a BbICTPOro NEPEKMOYEHUsSI CUNOBLIX ANEKTPOHHBIX YCTPOWUCTB Npeobpa3soBaTens u/unu uHeeptopa. [Moatomy C3Il1
MOXET co3flaBaTb KaK HU3KOYACTOTHblE, TaKk U BbLICOKOYACTOTHLIE 3MEKTPOMarHUTHbIE MOMEXH.

C Apyroii CTOpOHbI, annapatbl Unu cucTeMbl, Haxoasawuecs B6nman COI1, MoryT co3aBaTe HU3KOHACTOTHbIE U
BbICOKOYACTOTHLIE NMOMEXM, KOTOpble MOrYT BO3f€NCTBOBaTL Ha (yHKUMOHUpoBaHue CIIl.

OneKkTpoMarHUTHbIE MOMEXU, KOTOpble AOMKHbI pacCMaTpUBaTLCA NMPU BBELEHUM B JeACTBUE U IKCrUlyaTauuun
CO3l, ucnonb3ytowmx CUnoByIo ANEKTPOHUKY, MOryT BbITb knaccuduympoBaHbl. Kaxaoe U3 anekTpoMarHUTHbLIX SBNeHWi
MOXET paccMaTpuUBaTbLCA B KAYECTBE HU3KOYACTOTHON UMW BLICOKOYMACTOTHOM NoMexu. B HacToseM cTaHaapTe rpaHu-
Ly MeXay HU3KUMM U BLICOKMMU YacToTaMn NpUHUMaloT pasHoi 9 Ky B COOTBETCTBUM € IOKyMeHTamu MexayHapofHo-
ro cotosa anekrpocsasun (MC3).

[na C3I1 paccmaTpuBatoT:

- OCHOBHble YacToTel MeHee 9 KU, cneunanbHO co3gaBaeMble AN obecneyeHns NUTaHUA ABUraTens,

- B Ka4eCTBE BTOPUYHOro ABNEHUA — dactoTbl 6onee 9 kY, KOTOpble MOrYT UCMONb30BaTLCA B CUCTEMaX ynpaB-
TNeHWs, HanpuMmep, B LUMPOTHO-UMNYNBCHOM MOAYNATOpPE, YNpaBnsAowWeM WHBEPTOPOM, B MUKPOMNPOLIECCOPHBIX reHe-
paTopax.

B kaxgom cnydae WOEHTUPULMPYIOTCA KOHAYKTUBHbIE U U3Ny4aeMble SNEKTPOMarHUTHbIE NOMEXH.

B oTHOLEHUW NPOBOAUMOCTU WHTEpEeC NpeacTaBnAIoT:

- HECUMMETPUYHOE HarnpsKeHue, XxapakTepuayroLlee noMexu, BO3HUKaloLWmMe Mexay BXOAHBIMU (BbIXOAHBIMU)
3axuMamMu obopypoBaHus;

- obLyee HeCUMMETPUYHOE HaMpsKEHWe, XapaKkTepusyollee NOMEXH, BO3HMKalOWMe Mexay cpefHel TouKoi
BXOAHBIX UMW BLIXOAHBIX 3a@XKMMOB 06OPYAOBaHUA W 3eMMeil MM OMOPHBLIM 3a3eMMSAIWNM COeJUHEHNEM.

MpuBefeHHbIN Bbile TEKCT ABMAETCA NOACHEHMEM K MoMexaM, Bbl3BaHHbIM MPOBOAUMOCTLIO; onpefeneHuns
npueegeHsl B fOCT P 50397.

B oTHOLWIEHWN U3NyYeHWs MHTepEeC NpeACTaBnsoT:

- 3NeKTpoMarHuTHoe none B BrUXHel 30He: paccTosiHWe A0 (NapasuTHOro) nepefarynka meHee A/ 2mw,

- 3reKTpoMarHuTHoe fose B AanbHel 30He: paccTosHue Ao (NapasuTHoro) nepegatynka Sonee A / 2w,
rae A — AfMHa BOMHbl paccMaTpuBaeMoro curHana.

Mpn n3y4eHUU BNEKTPOMAarHUTHOR COBMECTMMOCTM CUCTEMbI PAaCCMaTPUBaIOT KaXAbld U3 3TUX Cry4aeB C TOYKM
3peHNsa  aNeKTPOMarHUTHOW SMUCCUN U YCTOMYMBOCTM K 3MEeKTPOMarHUTHLIM nomexam.

O630p (pesyneraThbl Knaccudukauum) seneHnid, otTHocsAwmxesa K AMC, 0606LeH B Tabnuue A.1.

Ta6nuya A1 — OB30p siBNeHWA, oTHocsLWmMxcs K SMC

Pacnpo- YcTo4ynBoCcTb
HacroTa CTpaHepHI/Ie Ceasb SneK;pMOM'\girMH;THaH K BreKTPOMarHUTHBIM
nomex nomMexam
[[apMOHUKHW, KpaTHbIE HanpsxeHne npo-
TpeM (HyneBas nocrnefo- | MbILMEHHOW YacToThl
OBLMIA HECUMMETPUYHBIN | BATENBHOCTL).
pexumm OunddepeHumnanb-
Huakne MpoBogu- Hble TOKU
YacToThl MOCTb
0<f<9xky [apMOHUKKN, UHTEp- KoMMmyTaLUOHHbIe Bbl-
rapMOHUKW U KOMMYyTa- | pesbl.
CUMMETPUYHLIA pexnmM LUMOHHbIE BbIpE3bl. KonebaHua Hanps-
MocnegoBaTenbHOC- | XEHUS.
TW ceTeBbIX CUrHanoB
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YacToTa Pacnpo- Costan 3nekTpomarHuTHas YcToumBocTb
CTpaHeHue aMuccus K 3NeKTpoOMarHUTHbIM
nomex nomMmexam
MpoBansbl Hanpsaxe-
HWS U KpaTKOBPeMeHHbIe
apMOHWUKK, WHTEepP- | NepepbiBbl NUTAHUSA.
rapMOHWKW U KOMMYyTa- MMnynecHble nepe-
CUMMETPUYHBIA pexum LMOHHbIE BbIPE3bI. HanpsKeHus.
Mpoeogu-
MOCTh MocnegoBaTenbHOC- daszoBble konebaHus.
TW CeTeBbIX CUrHaroB HecumMeTpUUHbIe
Huskne
HanpsKeHus.
YacToThl
OTKINOHeHNsA YacToThI.
0<f<9ky
CocraBnswowue no-
CTOSIHHOrO TOKa B CEeTAX
Mone MarHuT- MarHuTHoe none MaruuTHoe none
OnuxHed Has cBA3b
Hanyde-
30HbI
Hue
EmkocT- OnekTpuyeckoe none OnexTpuyeckoe none
Has cBA3b
HaBefenHble paguo-
o . HaBeaeHHble paguno- | YacTOTHbIE HaMNpsKeHUs
OBLWMiA HeCUMMETPUYHbLINA
YaCTOTHblE HanmpsXXeHUs | U TOKW.
pexum
Mposoau- N TOKK OpHoHanpaBneHHbIe
MOCTb nepexogHble npouecchl
. PaanoyacToTHble Ha- OaHoHanpaBneHHbIe
CVMMETPUYHBIA peXuM
NPSKEHUA U TOKK nepexogHble NpouUecchl
Beicokue
YacToThl
9Ky < f OnekTpudeckoe none MMnynecHble MarHuT-
- (6onbloe nonHoe c¢o- | Hble nons.
. NpoTUBMEHUE). MepeHocHble paguno-
Mone 6nuxHelr 30HbI P ) P Paa
Wanyve- MarHutHoe  none | nepeaaTynku
e (Hu3Kkoe nonHoe conpo-
TUBNEHUe)
. OnekTpoMarHuTHble PagnovyactoTHble
Mone panbHel 30HLI
nons 3NeKTPOMarHuTHole nons
Lnpokui BosaywHbIi pa3psag.
CcNeKTp KoHTakTHBIA pa3psag
MpunmevyaHune — B HacTosilleM cTaHAapTe rpaHula Mexay HU3KUMW U BbICOKUMWU YacToTamu paBHa
9 Ky B COOTBETCTBUU C OOBLIMHOW NPaKTUKONA.

MpomblWNeHHasa NpakTUKa Nokalana, YTo OCHOBHBIMW NPUYMHAMU HECOBMECTUMOCTU ABNAIOTCA KOHAYKTUBHbIE
SNEKTPOMarHUTHbIE NOMEXM; BO3MOXHOE UCKIIOYEHUE COCTaBMSAIOT MOMEXU OT NEPEHOCHBIX paguonepeaaTynkos. B
HacToALLEM CTaHAapTe paccMmaTpuBaloTca NOoMexu, cneuududHele Ans npumeHeHua COr.

A.1.2 YpoBHMU 21EKTPOMarHUTHO COBMECTUMOCTH

Ona obecneveHns SMC anekTpoMarHUTHas sMUCCUS OT 060pyAOBaHUA U 3NIEKTPOMAarHUTHLIE NOMEXU, BOCNIPUHU-
MaeMble 3TUM 06opyaoBaHUeM, AOMKHLI BbITb U3MEPEHBI M OXapaKTepU3oBaHbl. PasnnyHble YpOBHU BENNYUH, OTHOCS-
LMXCA K INEKTPOMarHUTHLIM NOMeXaM U YCTOWUMBOCTM K AMEKTPOMarHUTHLIM NoMexam,
CTHbI, NpeAcTaBneHbl Ha pucyHke A.1.

KOTOpble AOMKHbI 6bITb N3BE-
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PucyHok A.1 — COOTHOLWEHNE MexXAy 3/1eKTPOMAarHUTHbLIMKU nomexamu
N YCTOWUYMBOCTLIO K 3/IEKTPOMArHUTHBLIM NoMexam

A.1.3 NMpnmeHeHne C3M n 3MC

O6nacTb npumeHeHna C3M cANWKOM Benuka, YTo6bl COCTABWTL MOJHLIA NepevyeHb NPUMEHEHWA. TeM He MeHee
npvMepbl, NpUBEAEHHbIE B TEKCTE MPUIOXKEHMSA, MOKa3blBalOT, YTO YC/IOBUSA 3M1EKTPOMArHUTHONW OOCTAHOBKM OYeHb
pasnuuHbl. Kak cnegyeTt us onpefeneHns, 3nekTpoMarHUTHas COBMECTUMOCTb B 6O/MblUel CTeNeHN 3aBWCUT OT OKpyXa-
1owein 91eKTPOMarHUTHOW 06CTaHOBKU, YEM OT XxapakTepucTuK camoro obopygoBaHus. Jlio6as apekTMBHaA UHXEHep-
Haf npakTvka J0MXHAa yuuTbiBaTb 3TO 06CTOATENLCTBO. Hanpumep, orpaHuyeHvne 3N1eKTPOMAarHUTHON 3MUCCUU B XWMbIX
3[aHNAX AO/HKHO OTINYATLCA OT OFPaHUYEeHUd 3MUCCUMM, KacatoLUXCA MPOKaTHOro CTaHa Ha NPOMbILIEHHOM npeanpu-
ATUN.

Hwxe npuBogAaTca npumepbl npumeHeHus CIMT:

- MexaHu4yeckue ctaHku, poboTbl, UCMbITaTeNlbHOe 060pyAOBaHNe, UCNoNb3yemoe B NPOU3BOACTBE, UCMbITATe/ lb-
Hble CTEeHAbI;

- MalWwWHbl ANS U3rOTOBNEHMA Gymarn, TeKCTWNAA, KanaHApoBble MallUHbl B Kay4dyKOBOW MPOMbILIEHHOCTY;

- TEXHOMIOTUYECKME NIMHUN MO NPOU3BOACTBY NacTMacc Win MeTasna, NpoKaTHble CTaHbl;

- obopyfoBaHne ANA U3MeNbYEeHUs LeMeHTa, neun Ans o6xura v CylKM LemeHTa, pacTBOPOCMECUTENU, LEeHTpu-
doyru, akcTpyaepsl;

- CBEpP/IN/IbHbIE CTaHKK,;

- KOHBelepbl, NOrpy304YHO-pa3rpy3oyHbie yCTPONCTBa, MOAbeMHOe o06opyaoBaHue (KpaHbl, acTakafbl U T. 4.);

- KopabenbHble ABuraTtenn U T. 4.;

- HacoCbl, BEHTUNATOPbLI UT. 4.

Yka3aHHble Bbllle npumeHeHuss CIIM OTHOCATCSA K 06nacTu NpuMMEHeHMs HacTosuwiero ctaHgapTta. OgHako cpeg-
cTBa aBTOTPaHCNopTa C 3/1eKTpoABUraTesIaMnM 1 cpeAcTBa 3/1EKTPUYECKON TArM n3 061acTn NpUMEHeHWs HacTosLero
cTaHfapTta uCKn4deHbl (cM. pasgen 1).

A.2 YcnoBus Harpysku, OTHOCALMNECS K BbICOKOYACTOTHbIM 3/1eKTPOMAarHUTHbIM AB/IEHUAM

A.2.1 Ycnosusa ncnblTaHnii, OTHOCALWMECH K UCMIbITAHNAM Ha 3/1eKTPOMArHUTHYI0 3MUCCUIO

Harpy3ka Ha AgBuratenb 06ObIYHO OKasblBaeT Manoe BAusAHWE Ha xapaktepuctukm OMC C3rl. Moatomy HeT Heob-
XO0A4MMOCTU B ucnbiTaHnax C3MM Ans NpoBeEpKM XapakKTepuCTUK 3NeKTPOMArHMTHOM amuccun ot C3M npu BCex ycnosuax
Harpysku. McnblTaHuss NPOBOAAT TOMIbKO MpW Harpyske, ABNAKLWENCA NpeacTaBUTeNbHON A8 BCeX CO3[aBaeMblX 3dsiek-
TPOMArHUTHbIX NMoMex. W3rotoBuTenb fO/MKEH NOATBEPAWTbL, UTO YCNOBUSA HArpy3ku, KOTOpble OH BblGpan Ans ucnbiTa-
HWIA, COOTBETCTBYIOT 3TOMY KPUTEPUIO.
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Uanyyaemble U KOHAYKTUBHLIE 3NEKTPOMarHUTHLIE nomexu, cosfasaemele COl1, B OCHOBHOM BLI3bIBAKOTCA pes-
KAMU WU3IMEHEHUAMU €€ BLIXOAHOrO HaNpPSXeHUs, UCMOMNb3YeMOoro NpU reHepupoBaHUUA BLIXOAHON MOLLHOCTU Ha HU3-
KOW YacToTe UNW Ha NOCTOSHHOM Toke. CneKkTp M3MEHEHUI HanpsXeHUs MOXET UMETb AOCTATOYHYIO SHEPruto mpu
BbICOKMX YacToTax, 4Tobbl C3IN reHepupoBana Wany4yeHUs oT BXOJHbIX CUNOBLIX kabenei, kopnyca, kabeneit asuratens
n kopnyca psuratensa. Tak Kak M3nyd4eHWe 3MEKTPOMarHUTHOW 3HEPruu Bbi3bIBAETCA UIMEHEHUAMU HaNpsXeHMs,
MCNBITAaHWSA AOMKHLI NPOBOAUTLCS B YCNOBUAX, KOMAA USMEHEHUA HanpsaXeHWUs UMeloT Hawbonblune cocTaBnsowme
BbICOKOW 4acTOThl.

B npoBeaeHUN UCNBITAHUIA NPU APYrUX YCIoBUSIX HET HeOBXoaUMOCTH.

Pe3KoCTb U3MEHEHWI BLIXOAHOrO HaNpsHXKEHUSI 3aBUCUT OT CKOPOCTU NepeKrriovMeHns YCTPoilcTBa NUTaHUS, UC-
nonb3yemoro B C3OMM. TpaHaucTopsl (IGBT) senstorcs BecbMa bBbICTPOAENCTBYIOWMMI YCTPOUCTBAMM, KOTOPLIE B COMETa-
HUU C XapaKTEPUCTUKOI BOCCTaHOBNEHWUA [UOAOB, MPUMEHSEMbIX B HEKOTOPLIX TUMAX WHBEPTOPOB, MOryT cosfaBaTb
3HaudeHusA dU/dt 6onee 1000 B/mkc. CneayeT OTMETUTD, YTO KPYTU3Ha XapaKTEPUCTUKN BOCCTAHOBNEHUS AUoAa ABnsieT-
CA OCHOBHOW NPWUYUHON BLICOKOro 3HayeHus dU/dt. Jaxe ecnu ypoBeHb TOKa BOCCTAHOBNEHWA 3aBUCWUT OT Harpysku,
KPYTU3Ha XapaKTepUCTUKW BOCCTAHOBINEHUS UOAA HE 3aBUCUT B TOW XK CTEMNEHN OT YPOBHS Harpysku.

CnepyeT TaKkKe 3aMeTUTb, YTO MEPOMNPUATUS MO YMEHLLUEHUIO PE3KOCTU U3MEHEHU HANPSXEHUA AOMKHbI yuun-
ThiBaTb 3PPeKThl HackIWEHU DUNBTPYIOLLIUX SMEeMEHTOB (HanpuMep, HacbIWeHne NOMEXoNnoAaBNSAWMUX HAYKTOPOB).

C ApyroW CTOpOHbI, BaXHO yUUTbiBaTb BO3EUCTBUE MACCUMBHLIX €MKOCTHBIX, aKTUBHBIX MW WHAYKTUBHBLIX KOMMO-
HEHTOB CUNOBON Lenu, Taknx Kak AeMndupyloLue KOMNOHEHTLI, UCNONb3yeMble ANA PEryNUPOBaHUSA CTENEHN NOBbLILLE-
HUA BLIXOAHOMO HanpsXeHUA. [pu HanU4uMm STUX YCTPOMCTB BLIXOAHON CUTHAN MOXET UMEeTb 3HaveHue dU/dt, koTopoe
3aBUCUT OT Harpysku. B Takom cnyyae BaxHo, 4Tobbl COl1 ucnbiTbiBanack Npu Hanxyalwem sHadenun dU/dt, Bo3Hukato-
weM npu dpyHkumoHuposanun COIr1.

A.2.2 YcnoBus Harpysku npu UCNbLITaHMAX Ha MOMEXOYCTOMYUBOCTb

Harpyska Ha gBuratenb 0bObLIYHO OKasblBaeT Maroe BIUsSHUE Ha xapaktepucTukn SMC C3l. MoaTomy HeT Heob-
XOAUMOCTU B ucnbiraHnax CIM Ans npoBepKn xapakTepucTuk nomexoycronunsoct C3MM npu BCex YCNOBUAX Harpysku.
McnbiTaHna NpoBOASAT TONbKO NpU Harpyske, siBNsioLWieics NpeacTaBUTENbHOW ANA BCEX CnydYaes BOCMPUUMYMBOCTM.
MaroToBuTENb AOSMKEH NOATBEPAMUTD, UTO YCMIOBUS HArpy3Kku, KOTOpbIe OH BbIGpan 4N UCNbITaHWA, COOTBETCTBYIOT 3TOMY
KpuTepuio.

OBbIYHO YCMOBMS Harpysku He BRMSAIOT Ha ycToiunBocTb COlN npu BO3AENCTBUM BLICOKOMACTOTHBLIX U HU3KOYac-
TOTHBIX NOMeX. HapyLleHWsa nofavn 3neKTponuTaHus n paboTbl YCTPONCTB YNpPaBneHUs B LENOM CBA3aHbl C YPOBHAMU
HanpshkeHusi, @ He Toka. VcnblTaHWsA NpW HW3KOW HarpysKke He Mo3BONAT OOHapYXUTb HEe3HauUTENbHblE W3MEHEHUS
YCTaHOBMNEHHbLIX YPOBHEN paboThl 3alUMTHBIX CXEM, TO €CTb Neperpy3kn No ToKy U HanpskeHuto. Ecnu aTu ypoBHMW aBns-
FOTCA KPUTUYHBIMU Ans HopManbHoi paboTel C3I1, UCMbITaHWe LOMKHO NPOBEPUTL YCTOWYMBOCTH K MOMEXaM B STUX
pabounx TouKax.

Ecnn npumeHsieTcA KpUTEpUI NPOBEPKN CO34aBaeMoro KpyTALLEro MOMeHTa, TO Harpyska JoMmkHa 6biTb Ha TakoM
YpPOBHe, YTOOLI MOXHO BbINO U3MEPUTE BO3MYLLUEHUA KPYTALLEro MOMEHTA, CBA3AHHbLIE C YCTONUYMBOCTLIO K HU3KOYACTOT-
HbIM WUNK BbICOKOYACTOTHBEIMKM MoMexaM. [ns 3Toro notpebyroTes ABUraTernb M Npubop, U3MepsAoLmMiA KpyTALMA MO-
MeHT. [BuraTenb AgomkeH paboTaTb NpU Harpyske, KoTopas WCMONb3YETCs B AMeKTPOMarHWTHOW obcTaHoBKe MPOBOAU-
MbIX UCNBITaHWA. ECrn NPpUMEHS0TCA MeTOAbl KOCBEHHOIo M3MEpPEHUs kpyTaALero MomeHTa, To COlN gomkHa paboTaTh
MpW TakoM YPOBHE Harpyaku, KOTopblil ByAeT [oCTaToOuHbIM ANA U3MePeHUs Noboro BO3MYLLEHNA KPYTALLEro MOMEHTa.

A.2.3 VicnbiTaHua nof Harpy3kom

Ona nposepkn xapaktepmuctuk IMC C3I MOryT NpoBOogWUTECA UCTBITAHUA NPU HW3KOWA Harpyske, T. €. UCMbITAHWUSA
¢ gsurateneM, paboTarowum 6ea Harpysku, ecnu cobrniogarotcs yKasdaHHble Bbille YyCnoBus. McnblTaHMs MOryT npoBo-
OWTbCA Jaxe C UCMOoNb3oBaHWeM MacCUBHbIX CUMOBbLIX PE3UCTOPOB U UHAYKTOPOB, KOTOPLIE BOCNPOU3BOASAT YCIOBUS
Harpyaku geuraTtens. Takke BaXXHO OTMETUTb, YTO KOXYX ABUraTens MOXET 4eliCTBOBaTb B Ka4eCcTBe SNIeMeHTa aHTEHHbI.
Ecrnv npuMeHseTcs naccuBHas Harpyska, Takke JOMmKHO ObiTb BOCTIPOW3BEAEHO BO34ENCTBUE 3TOW aHTEHHbI.

MarotoBuTens C3IM gorxkeH nofgTBepAuTb, YTo Harpyska COlN Bo Bpems ntoboro ucneitaHus obecneyvnT cosga-
HWe Haubonee HebnaronpuATHBIX UM Hanbornee YyBCTBUTENbLHBIX YCNOBUIA ANS KOHKpeTHOro obopygoBaHus. Takoe
noATBEPXAEHUE MOXET BbIThb NoSly4eHo NOCPEACTBOM UCNbITaHUA NPeAcTaBUTENBHOro obpasla Nnbo pacyeTamu, nubo
nMuTauuen.

A.3 HekoTopble acneKkTbl YCTONYUBOCTM K SNEKTPOMarHMTHLIM MoMexam

A.3.1 MarHuTHOe none NpPoMbILINEeHHON YacTOThbl

WUcnbiTanus B cootBeTcTBUMU € FOCT P 50648 06bl4HO NpoBOASAT, €CnK UCMONb3YTCA KOMMOHEHThI, BOCTIPUMMYM-
Bble K MarHUTHeIM nonaM. B C3MM YacTo necnonb3yroTes 4atymki ToKa ¢ ucnonb3oBaHnem addekra Xonna. OgHako aTu
JaTynKN CKOHCTPYMPOBaHbI A5 NPUMEHEHWUA B MeCTaX, r4e CYyLUEeCTBYIOT BbICOKME YPOBHU MarHWTHbIX Nofei (B Hemoc-
pefcTBeHHON BrN30CTM K cUnoBLIM Kabensm). HanpsikeHHOCTb NONSA B TOUKaX pasMeLLEeHUs LaT4YMKOB MHOMO BhiLLe, YeM
ucnblTaTenbHble YPOBHU B cooTBeTCcTBUMU ¢ FOCT P 50648. Hanpumep, MoxeT ObiTb paccynTaHo, 4To Tok cunoi 10 A
B OJMHOYHOM BECKOHEYHOM MPOBOAHWUKE CO3L4aEeT Ha PacCTOSHUM 5 MM MarHuTHoe none HanpskeHHocTblo 320 A/M.
CnepoBaTensHO, MOXET BbITh cAenaH BbIBOZ, YTO YPOBHW MarHUTHbLIX NONel, cozgaBaeMblX Npu UCMbITAHUSX Ha NOMe-
XOYCTONYMBOCTb, HE3HaYUTENbHbI B CPABHEHUN C pearibHOW 3neKTpOMarHuTHoi o6CcTaHOBKOW, B KOTOPOI NpUMEHAETCA
BOCMPUUMYNBLIA KOMMOHEHT.
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A.3.2 VicnbiTaHnsa Ha YCTOWYMBOCTb K 9NE€KTPOMarHUTHOMY MOrio

A.3.2.1 SneKkTpoMarHMTHbI€ Nonsi HU3KOro ypoBHS

MpomebiluneHHoe, HayyHoe n meauumHckoe (MHM) papuoyacToTHoe o6opyaoBaHME, HEKOTOpble CBapoYHble
annaparthbl, CyLUUMbHBIE YCTPOWCTBa U T. [i. MOrYT BbiTb UCTOYHUKAMU 3NEKTPOMArHUTHLIX MOMER HU3KOro YpoBHA. OTU
YCTPOWCTBa MPUMEHSIOTCA B XWUITbIX U NPOMBILAEHHBIX 30Hax. Oxugaemasn pe3ynbTupyloljasi Hanps)KeHHOCTb Mons,
BO3JelCTBYOLLEero Ha nopT kopnyca C3l1, MOXeT 6blTb MeHee 3 B/M.

Nmetowwmiics onbIT npumeHeHns C3IN NokasbIBaET, YTO €CNU pearnmn3yeTca BHYTPEHHSAS aKCMIyaTalMoHHasA roToB-
HOCTb, TO W3Ny4aeMble aneKTpoMarHuTHbIe Nons oT Apyrux CIOI u Apyrue aneKTpOMarHUTHbIE NOSS HU3KOMO YPOBHA OT
paAvoBeLLaTeNbHEIX CTaHLUMIA He ABMSAIOTCA NpUdMHaMu Ans xanob nonb3osateneit COrl.

A.3.2.2 [lononHuTenbHble UCNbITAHUA

HanpseHHOCTL Nonsa noHwkaeTca obpaTHO NPOMNOPLMOHANbHO PaccTOAHUIO MeXAY nepefarollieil aHTEHHOW 1
BO3MOXHbBIM YCTPOCTBOM — pPeLeNnTOPOM NOMEX U yBENUYMBAETCH NPONOPLMOHarbHO KBapaTHOMY KOPHIO U3 MOLLHO-
CTW, NojaBaemMoil Ha aHTeHHy. [loaTomy crefyeT yAenaTb BHUMaHUe nepeaaryukam, Kotopele MoryT pabotaTtk B Henoc-
peacTBeHHol 6rnmaocTtu (okono 1 M) k COMN. 3TM ycTpoilcTBa CBSA3N ABNSAIOTCA JOMUHUPYIOLLUMU UCTOYHUKAMK U3nyJyae-
MbIX NOMEX, BO3AENCTBYIOLMMU Ha aneKTpoHHoe obopyaosaHue. NpuMepoM 0BbIYHLIX NoKasnbHLIX UCTOYHUKOB Henpe-
PbIBHBIX BbICOKOYACTOTHBIX NMOMEX SIBNSAeTCS nepeaBukHoe obopyfoBaHWe pafuoCBA3N, TaKoe Kak MepeHOCHbIe Npu-
emonepeAaTynkn U 6ecnpoBonoYHbie TenedoHsbl.

KpynHele COl He MoOryT ycTaHaBnuMBaTbCA W NPaBUMbHO (PYHKUMOHUPOBATbL Ha U3MEPUTESNBLHON Mrowagke
(B aKkpaHupoBaHHON kamepe) Ans ucnbitaHuii no FOCT P 51317.4.3. TMosToMy AN NpOBEPKU YCTOWYMBOCTU K MOMEXaM
nonHocTbio cobpaHHbix C3l, ecnu ucnbITaHUA cybKOMNOHEHTOB ObINK NpoBefeHbl, AOMYCKAeTCA NPOBEAEHWe ansTep-
HaTWBHOrO OMONHUTENBHOMO UCMBITAHWA C UCNONb30BaHWEM B KavyecTBE UCTOMHUKOB MOMEX YCTPOICTB pajUoCBA3M,
06bIYHO NPUMEHAEMBIX B NPOMBILLMEHHBLIX 30HaX.

Mpu npoBegeHun ucnbiraHnini COIN PYHKLUMOHUPYET U KOHTPONUPYETCS B COOTBETCTBUM € 5.1.3 Npu HOpManbHbIX
paboyunx ycrnosusix (Hanpumep, Npu 3akpbIThIX ABepLax Lwkagos).

Tak kaK Takue MCMbITaHUi B 9KpaHMPOBaHHLIX NMOMELLIEHUSIX He NPOBOAST, MOTYT UCNONb30BaTbCA NULLL T€ pagno-
nepefaTynku, KOTOpble B COOTBETCTBUM C HALMOHarbHLIMU NpaBUiaMmn JONyckaTca K NPUMEHEHUIO B JaHHOM MecTe
pasmeLlleHums.

PekoMeHayeTcA NpMMeHeHUe criefylolmx paguonepesariukos:

- MepPeHOCHbLIX PaanocTaHLMiA, KoTopble 0OLIMHO MPUMEHSIOTCA B HEMOCPEACTBEHHOW 6MM30CTU K yCTaHOBKaM
nonb3oBarens;

- UMdpoBbIX MOBUIBbHEIX pagnoTenedoHOB, eCNK UX NMPUMEHEHUE He 3anpeLleHo B MecTax pasMelleHus B6nusun
YCTaHOBOK MOMb30BaTENA U €ClK OHW  CMOCOOHBI co3jaBaTh NOMEXW MPU HOMWUHASIbHON MOLLHOCTH.

Pagunonepeaatynkn LOIMKHBE UMETb NONHOCTBLIO 3apsXXeHHble BaTapen, WCTOYHWUKW NUTaHUA JOIXHbI paboTaTte
npyu MOMHOW MOLUHOCTU. Ecnu npuMeHsAeTca perynupoBka MOLHOCTU U3NYyYeHUA paguonepefaTynka (Unv sapsga
GaTapen), HeobXxoAMMO NPUHATL Mepbl, 4TOObI MOLHOCTL (3apAa) He 6bina cHukeHa. PekoMeHayeTcsl, YToObl U3roToBuU-
TeNb YCTAaHOBWUN U MPEeACTaBWM NoMb30BaTento nepedYeHb U XapakTepucTUKU paguonepeaTiukoB (TUM, MOLHOCTb,
YacToTbl), MCMOMb3YEMbIX MPWU UCTIbITAHUSX.

PagvonepegaTynk gepxar B pykax BOnuan BeptukanscHoi cteHkn OMMN/MMIMN. Bnuxaiillee paccTosHUE aHTeH-
Hbl  paguonepeaatyuka K COlM fomxkHo 6biTb paeHo 0,5—1 M. PaguonepegaTynk nepekrtoyarot us pexuma «lpunem»
B pexuM «lMepepavar» n obpatHo. Heobxoaumo obecnednTs, YTO6LI Bpema paboThl pajuonepeaatynka B pexume
«Mepepada» GbINO He MeHbLUE, YeM BpeMsi, HeobxoauMoe ansa peakyun C3M.  Ecnu ans cosgaHns MoMex npuMeHsoT
TenedoH, He UMEIOLLWiA NepeksTtodeHns N3 pexuma «Mpuem» B pexum «Mepepgaqar», BeayT nepegady Homepa aboHeH-
Ta. CnepyeT npoBoAUTb HE MeHee Tpex paguonepesad Npu Kaxaon opueHTayun aHTEHHbI (BEPTUKaNbHOW U FOPU3OH-
TanbHOW B NMOCKOCTU, NapannensHoi nosepxHocT COMN M nepneHaunkynapHoi K nosepxHoctu COIM (npu Hanpas-
NeHNn aHTeHHbl Ha COM).

[HaHHylo npouenypy NpoBoAsT:

- He MeHee YeM B MATU NO3ULMNSAX Ha Kaxaon BepTUKanbHoW noBepxHoctn CIl;

- AN BCEX OTBEPCTUIA Ha STUX BEPTUKASIBHBIX MOBEPXHOCTHAX, MPY STOM BEHTUNSALMOHHBIE PELLETKNA paccMaTpusa-
HOT Kak oTBepCcTUS,

- Ha BCeX MOBEPXHOCTAX ABUraTesns, BKIHOYatOLLEro AaT4uku.

Besa npouegypa formkHa BbiTb NOBTOPEHa He MeHee YeM ANsA ABYX YacToT pajguonepeaqu.

A.4 MeTo, U3MepeHUs1 BbICOKOYACTOTHbIX 3NEeKTPOMAarHUTHLIX NOMeX

A.4.1 MNonHoe conpoTuBneHne/3KBUBarNeHT ceTy NUTaHUA

A.4.1.1 Cxema aKBMBaneHTa ceTu

TaK Kak UCTOYHWK BBICOKOHYACTOTHLIX NoMex BHyTpU C3IT UMeeT KOHKpeTHOe MOfHOe COMpOTUBMEHWe, Ha usme-
peHve HanpsbKeHUs NoMeX BNWUAET MOSIHOE COMpOTUBIIEHWE SNeKTpuyeckon cetu. [lonHoe cOnNPoTUBNEHUE SMEKTPu-
YecKOoN CeTW MOXET paccMaTpuBaTbCs Kak UHAYKTMBHOE, 0CO6EHHO Ha HW3KWX YacToTax. BmecTe ¢ TeM U3-3a pasnuu-
HbIX EMKOCTEN, UMEIOLLUXCHA B CUCTEME, MOTYT BO3HUKATL Pe3oHaHChl. [ns fononHutensHon nHdopmayum cMm. 6.6 [19].

MosToMy crneayeT No BO3ZMOXHOCTW MCMOMb30BaTh 3KBUBANIEHT CETU NUTaHUS, 4ToObl CTaHAapTU30BaTh MOSHOe
CONPOTUBMEHWE UCTOYHWKA NWTaHUS, UCMONb3YEMOro Npyu UCMbITaHWUSAX, YTO yNydllaeT NoBTOPSAEMOCTb UCTbITaHnii Ha
pasnuyHbIX U3MEPUTENbHBIX NMoLaaKax.

XapaKTepuCTUKW pasfnyHbIX SKBUBASIEHTOB CETU yCTaHOBMEHEI B fodpasdene 5.1 [OCT P 51318.1.1.
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MPUMEHWUTENEBHO K NoNoce YacToT U3MEPEHWIA, YCTaHOBMEHHOW B HacTosLWEeM cTargapTe, AonyckaeTcs npuMeHe-
Hue sksuBaneHToB ceT 50 OM/50 MKIH unm 50 Om/50 MKIH + 5 Om.

Mp¥ UCNONB3OBaHUW SKBUBaNeHTa ceTn Mexay ucnbiTyeMblM obopygoBaHuem (C3M) u seMmnei BBoguTCs nos-
HOe COMpOTUBIEHUe Lenu, cocTosel n3 pesuctopa 50 OM napannensHo ¢ MHAYKTUBHOCTBIO 50 MKIH, He3aBUCUMO OT
MOSTHOMO COMPOTUBIEHUS NOLBOLUMOW SNEKTPUYECKONA ceTn. OKBUBANEHT CETU COAEPXUT OAMHaKoBble Lienu Ons Kax-
JOi U3 pas. HelTparbHblid NPOBOAHMK NOAKMIOYAETCA Yepes Lenb, WAEHTUYHYIO UCMONb3YeMOoi B Kaxaon us ¢as.

A.4.1.2 C3M, ¢ KOTOPOI HE MOXET MCNONb30BaTLCA IKBUBANEHT CeTU

A.4.1.2.1 TpnunHBEI HEBO3MOXHOCTW MCMOMb30BaHWA 3KBUBANeHTa CeTu

Ha HU3WKX 4acToTax M3MepeHuid Apoccenu BHyTpu akBuMBaneHTa cetn 50 OM/50 MkH pobasnsior 50 MkTH
K MOMIHOMY COMPOTUBMEHWUIO CETU anekTponuTaHus. [poccenn BHyTpu akeusaneHTta cetu 50 Om/50 MKIMH + & Om
L06aBnAT K NONHOMY conpoTueneHuto cetn 300 MKIH.

Takoe [OMOMHUTENBHOE MOMHOE COMPOTMBIEHWE MOXET HapyLWTb HopManbHyto paboTy HekoTopblx C3M (Ha-
npuMep, KOMMYTaLWUOHHbIE NpoBarnbl CTAHOBATCA CAWULLKOM BOMbWMMU NMPU CUMBHOM TOKE U ManblX yrnax 3axuraHus,
€CNUN MHOYKTUBHOCTb UCTOYHUKA NWTaHWUS CIIMLLKOM BblCOKa). B 3Tux criydasx 3KBMBANEHT CETU He MPUMEHSIIOT.

OKBMBaNEHTLl CETU, YKa3aHHble Bbllle, paccyuTaHbl Ha Tok fo 100 A, NOSTOMY OHW He MOryT Ucnomnb3oBaThLCa ANS
CQ3r, paccunTaHHbIX Ha Bonee BbICOKME 3Ha4eHWUA Toka. [nsa odeHb Bonblinx C3M (HanpuMep, ¢ TokoM cBeile 400 A)
MoSIHOe CONPOTUBIIEHNE CETU SNEKTPONUTaHUS BYAEeT HUXKe, YeM NONHOE CONPOTUBMEHWE SKBUBarneHTa ceTu. B pesynb-
TaTe UCMNOSIb3OBaHWE 3KBUBareHTa ceTu ByaeT NpUBOAUTL K Ype3BbIMaiHO BLICOKUM MOKa3aHUSAM MpU U3MeEpPEHUsIX.

MpW HanpsKeHUSX NUTaHWsA, NPeBbIatroLLMX HOMUHanNbHoe 3HadeHne 400 B, askBMBaneHTHl CeTM TpyAHO Npuob-
pecTu.

B Takux crniyqasx COlN nogkno4aloT HenocpecTBEHHO K CETU SNEKTPONUTaHus, U HanpsXeHne nomex JonyckaeT-
CA U3MepsATe MNPOBHUKOM HanpsXeHWUs ¢ BbICOKUM COMPOTUBIEHUEM.

A.4.1.2.2 TIpoBHWK HaNpsXeHUS ¢ BbICOKAM MOSHLIM COMPOTUBEHUEM

Ecnun akBMBaneHT ceTU He UCMONb3YETCH, HanpsKeHWe nomex MoxXeT ObiTb U3MepeHo MPOBHUKOM HanpsxeHUs
C BBICOKWUM conpoTuerneHnem B cootBeTcTBUM ¢ FOCT P 51318.16.1.2. Tak kaK TOK MPOMBbILUIIEHHOW YacTOThl HE NMPOXOAUT
Yyepes NPobHUK, OH MOXET ucrnonbaoBaTbes faxe ¢ COl ¢ oYeHb BLICOKMMU HOMWHAaNbHLIMU TOKaMM.

Mpu nogbope eMKOCTU U HOMWHANBHOFO HaMNpPSXeHUA KOHAeHcaTopa AaHHbIA NPOBHUK MOXET MCMNoNb30BaTbCH
B CUCTeMax aneKTpocHabXeHns HanpsikeHnem no KpaiHelh Mepe go 1000 B. Ecnu eMkocTb KOHAEHCATOpa CHUXaeTCs,
€ro BNWUsSHWE Ha pe3ynkeraThl U3MepPeHWUi creayeT NpoBepsTh Npu KanubpoBke, Kak yctaHoBneHo B [OCT P 51318.16.1.2.

MPOBHUK HanNpsHKeHUA NOAKMYaT MexXAy NUHWeR U Toukol 3asemneHusa. Ecnm MMIT/OMNM umeet 3a3emneH-
HbIi MeTannuuecKkuii Koprnyc, TO 3TOT KOPMYC MOXET NMPUHUMATLCA 3a TOUKYy 3aszemneHuda. [MpobHMK nopkmnovaloT K
BblBOAAM MUTaHUA B HernocpefcTBEHHON 6nusoctu kK ux Bxoay B MNMIT/OMI. CoeguHeHus ¢ NpoBbHUKOM AOMKHbI ObITb
Kak MOXHO Kopoue, xenaTensHo Meree 0,5 m.

B fOCT P 51318.16.1.2 npuBefieHO npepynpexaeHue o HeobXoaUuMOCTU MUHUMU3NPOBaTL 0BNacTb KOHTYpa,
06pa3oBaBLUYOCA MeXAY BbIBOAOM, COEAUHEHHBIM C NPOBHUKOM, UCNBITYEMBIM KOHAEHCAaTOPOM W TOYKON 3a3eMneHus,
C TeM YTOOLI CHU3UTL BOCNIPUUMHYUBOCTE K MArHUTHLIM MOSSM.

A.4.1.2.3 AnbTepHaTUBHLIN MeTog AN CUITbHOTOYHON C3l

B HekoTOpbIX cny4asx Ucnonb3oBaHue NpobHWUKa C BLICOKMM NOMHLIM CONPOTUBNEHUEM MOXET OoKasaTbCa 3aT-
pyAHUTENbHBIM U3-3a obecneveHns 6e3onacHoCcTU NpU cMeHe dasHblX NPOBOAHUKOB, U NoKa3aTenu MoryT 6biTb Ha
HecKonbKo AecATkoB Aeuunben Boblle, YeM nokasaTenu, NonyyYeHHbIe Npu U3MEPEHUN C UCNONB3OBAaHWEM 3KBUBANEHTa
ceTu (U3-3a HeCOrNacoBaHHOro CONPOTUBNEHUS).

AnbTepHaTUBHbLIN METOA, KOTOPLIA UCMONb30Banca B HEKOTOPLIX CTPaHaxX Ha NPOTAXXEHUN HECKONbLKNUX NET, 3aknio-
YaeTca B UCNONb30BaHWM B KavecTBe NpobHMKa SKBUBaseHTa ceTu ¢ MasribiM TOKOM (Hanpumep, 25 A) gaxe ¢ CUNbHO-
TouHoW COf (oKono Heckonbkux coTeH aMnep). OnucaHue metofa npueegeHo B A.5 [20]. C3MN npu 3TOM He oTKNIOYaloT
OT CETN 3NeKTPONUTaHUS.

3aXuMbl NOAKMIOMEHUA HArpy3Ku SKBUBasieHTa CETU [AOSKHbLI ObiTb cOeAUHEHblI ¢ NUHUAMKU nNuTaHna CIMN Ha
BXOAHbIX 3aXMMax kabenem anuHon 1 M. MexXzay TOUKOW COEAUHEHUSI U SKBMBANEHTOM CeTU AOMKHa BbITb HEKOTOpas
WHAYKTUBHOCTL (Hanpumep, coeanHUTENbHbIE NMPoBOAA). 3aXUMbl NOAKINIOYEHUSA NUTAHWUA 3KBUBANEHTa CeTU JOMKHBI
0OCTaBaTbCA OTKPLITLIMU (Hanpumep, 6e3 coeAuHeHMA ¢ NepudepuiiHeiM obopyaoBaHueM). U3MepUTenbHbI NpUem-
HUK AomkeH 6biTb NOAKNIOYEH K 3KBUBANEHTY CETU Kak 06bIYHO.

PesynbraThl U3MEpPeHUs, NOMyYEHHbe NpU UCMONL30BaHUU STOr0 METoAa, B AOCTATOMHOW cTeneHu 6nusku K
pe3ynbraTtam, nony4aembiM MNpU UCNONL3OBaHUU BUPTYarbHOMO SKBUBANeHTa CETU C TOKOM HECKOMbKO COTEH aMnep.

A.4.2 MNposepeHne U3MepeHNt BbICOKOYACTOTHbLIX EKTPOMArHUTHLIX MOMEeX

A.4.2.1 3mepuTenbHble NpUGopbI

A.4.21.1 Uenb uHdpopmayuu

Ona nonHoW wHdopmauun HeobxoguMo obpallaTbes K HacToswemy craHaapTty, [OCT P 51318.16.1.1 u
[OCT P 51318.11. [OnA Tex nonb3oBaTeNeil HacTOsILEro cTaHAapTa, KOTOpble He 3HaKOMbl ¢ METOAaMU  UN3MepeHUs
pPaanoYacToTHLIX MOMEX, B HACTOAWEM NOANYHKTe NpUBEAEHbl HEKOTOPLIE AOMONMHUTENbHLIE Pa3bACHEHUS.

A.4.2.1.2 AHanusaTopbl cnekTpa

AHanuaaropbl creKkTpa 3a4acTyio UCMONbL3YIOTCA AN OLEHKMU BEICOKOYACTOTHLIX NoMex. OgHako MHOrue aHanusa-
TOpbI CNeKTpa He COOTBETCTBYIOT NONHOCTLIO TpeboBaHuAM FOCT P 51318.16.1.1, 1 NO3TOMY MOryT BO3HUKHYTb cregy-
owue npobnemsi.
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Ecnu BxogHan n3buparenbHOCTb HEAOCTATOMHA, MOXET BO3HWKHYTb MHTEPMOAYMALMA, KOoTopas MpuUBEAEeT K
nony4eHUto HeBepHbIX nokasarteneil. HekoTopble aHanu3aTopbl CnekTpa He UMEKT COOTBETCTBYIOLLMX NONOC Nponycka-
HWA, YTO TaKkKe MOXET NMPUBECTU K oLuMbKaMm.

[na HopMmanbHOro ckaHMpoBaHUS aHanu3aTopbl CNeKTpa MCMNoNb3yHT NUKOBbIE AeTekTopul. OfHako cTaHAapThl
CUCTIP TpebyloT NnpumMeHeHUs U3aMepuTenbHbIX NPUEMHMKOB CO crneluarnbHbiMU AeTeKTopaMn — KBa3UMUKOBLIM U
[eTeKTOpOM CpefiHUX 3HavYeHnil. MHorga KBa3MnuKoBbI AeTeKTop HasbiBaloT «aeTekTtopoM CUCTIP». HekoTopble aHa-
nu3aTopbl crnekTpa UCMosb3YIOT UX KaK AONONHUTENbHbIE. [N KBa3WUMMKOBLIX AE€TEKTOPOB U JETEKTOPOB CPEAHUX 3Ha-
YeHuin B cootBeTcTBUM ¢ FTOCT P 51318.16.1.1 TpebytoTca BbicOKUe CNOCOBHOCTU BbiAepXUBaTL NEPErpy3ku, 4TO MOXET
oKasaTbcs npobriemMaTuyHbIM ANSE MHOTUX aHanM3aTopoB cnekTpa. Ecnu aHanusaTtop cnekTpa NonHOCTbIO COOTBETCTBY-
eT TpeboBaHusam TOCT P 51318.16.1.1, To 3TO AOMKHO GbiTb yKa3aHO U3roTOBUTENEM aHanusaropa.

A.4.2.1.3 lNMpUrogHOCTb U3MEPUTENLHBLIX NPUEMHUKOB

Ona Toro, yTo6bl onpeaenuTb, NpurogeH nu npubop (aHanusaTop crnekTpa UNKU U3MEPUTENbHLIA NPUEMHUK) K
aKennyaTtayum, HeobxoaUMMO onpefenuTb, NONHOCTLIO NN OH COOTBETCTBYET TpeboBaHuam FOCT P 51318.16.1.1. Huxe
M3I0XeHbl HEKOTOpble OCHOBHble OCOBEeHHOCTH.

[na nsmepeHns NnoMex Ha 3axuMax INEKTPUYECKUX CeTel NPUEMHUK JOIPKEH NepeKpbiBaTh NOMOCY 4acToT OT
150 o 30 MI'y, MNpuUeMHUK fOMDKEH UMETL  KBA3UMUKOBLIW AETEKTOP W AETeKTop CpefHUX 3Ha4yeHwii. LLinpuHa nonockl
nponyckaHusa gomnxHa 6biTe 9 kL.

B HekoTOpbIX NpMEMHUKAX Talke MOXHO WCNonb3oBaTb nonocy 4actoT oT 9 fo 150 kl'y. B aToit nonoce vactoT
JAOIMKEH UCMOSb30BaTLCA KBA3UMUKOBLIA AETEKTOP, a WHUPWUHa NOMNOCHI NporyckaHus AosmkHa 6bie 200 Iy,

N3amepuTenbHbIA MPUEMHUK ANS U3MEPEHUS U3Ny4YaeMblX 3NEKTPOMarHUTHLIX MOMeX (M3My4eHuid) AoMmKeH oxBa-
ThiBaTh norocy Yactot oT 30 go 1000 MI"y. MNpu aTOM cneayeT cnonb3oBaTh LUMPUHY nonockl nponyckanna 120 kuy u
KBa3MMWKOBLIA AETEKTop.

A.4.2.2 MeTtoabl U3MepeHUiA

A.4.2.2.1 HanoxeHue cnekTpoB

JornxHbl 6bITb cosfaHbl YCroOBUA, NPU KOTOPbLIX MNPUEMHUK OCTAeTCA HaCTPOEHHBIM Ha 3afaHHY 4acToTy
B TeYEHWe BpeMeHW, AOCTaTOYHOro AN YCTAHOBMNEHWA BLIXOAHOrO cUrHana paetekropa. Ecnu ucnbiTaTenbHeli Npuem-
HWK (MNK aHanu3aTop cnekTpa) ckaHupyeT CnULWKOM BGbICTPO, TO BBIXOAHOW CUrHan AeTekTopa AOMKHbIM 06pa3oM He
yCTaHaBnMBaeTCA W NPOUCXOAUT SABMEHUE, Ha3biBaEMOE HaNOXEeHUEM CNEeKTPOB, KOTOPOE NPUBOAUT K NOMYHYEHUIO He-
npaBunbHBIX NokasaHWii. OTo TpeboBaHMe 0COGEHHO BaXXHO MPWU UCMBITAHUSAX CUNOBOW ANEKTPOHUKK, BkNtodas CIM,
13-3a HU3KOM YacToThbl criefoBaHna UMNYNbCoB (0T 50/60 Ny Ao HeckonbkuX kunorepy). Ecnu Ha akpaHe oToGpaxaloTea
MUKU UMK npoBanbl opMbl CUrHana, 3TO yKasblBaeT Ha HaNoOXeHWe CNEeKTPOoB, U BPEMS pasBepTKU AOMKHO GbiTb
yBenuyeHo.

B anannaaTopax cnekTpa, KOTOpble 4acTo UCMONb3YHOTCA AN OLEHKU BbICOKOYACTOTHBIX MOMEX, MECTHLIN reTepo-
LVH nepecTpaunBaeTcs B NON0Ce YacToT. He cneayeT nyTaTb UX C aHanuaaTtopamMm crekTpa, KoTopble UCMOoNb3YIoT BbICT-
poe npeobpasoBaHue Pypbe cuUrHanos BO BpeMeHHOI obnacTu.

Ha Tex yacToTax, rge nokasaHwsa npubopa 6Gnusku K HopMaM, U3MepeHus crepyet NposoauTL 6e3 ckaHUpoBaHuA
npuemHUKa no 4Yacrtote. Tem camblM OyAeT ycTpaHeHa npobrnema HETOMHOCTM U3MEPEHUIA, CBSI3aHHasi C HaroXeHWeM
CMeKTPOB Ha 3TUX YacToTax.

A.4.2.2.2 TIMKOBbIN, KBA3UMWUKOBbLIA AETEKTOPLI U AETEKTOP CPeAHUX 3HAYEHUMN

MUKOBLIW, KBA3UMUKOBLIV JETEKTOPLl U [eTeKTop cpeAHUX 3HaveHuit ByayT AaBaTb OfjMHaKOBLIE MokasaTenu npu
Hann4YnMmn HeNpPEepLIBHOrO CMHYCOUAANLHOrO CUrHamna u Npu ycroBun, 4YTo Nonoca nponyckaHsa NpueMH1Ka ofiHa U Ta Xxe.
MpW HamMuun MMNYNbCHOrO curHana, Takoro kak LUMM (lwmpoTHo-uMnynbcHas Moaynsums), Haubonbluee nokasaHue
AacT MNUKOBBLIN [ETEKTOP, @ HauMeHbllee — eTeKTop CPpefHUX 3HaveHun. PasHuLa Mexay nokasaHusMU pasnuyHbIX
fleTekTopoB Hawbonee BemnuKa, Korga YacToTa NMoBTOPEHMS UMIMYNbCOB 3HAYUTENBHO HKE LUMPUHBI MOMOCH! NPonycKa-
HWA  MpUEeMHUKa.

A.4.2.2.3 BHelWHWA wym

TpeboBaHus, KacalLmecs orpaHUYeHUs BHELLHEro LuyMa, yctaHoeneHsl B 7.7 [OCT P 51318.11.

Heo6xoanMo NpeAnpuHSATL COOTBETCTBYIOLLME Mepbl, YTOObI BHELWHUA LUYM He Bbi3biBan OWWGOYHBIX NOKasaHWid.
[MpW KOHTpONE YpOBHA BHELLHEro LUyMa B NOAKIIOYaeMOid CeTH INEKTPOCHabXeHNA cnefyeT OTMETUTb, YTO OTKPLITHIN
BXOZHOW KOHTaKTOp MNK nepekrtoyaTens byner obecneunBaTh 3aTyxaHue, KOTOpoe OTCYTCTBYET B npouecce paboTbl
Car.

A.4.2.2.4 PacnonoxeHne C3l1 Bo BpeMs UCNbITaHUA

Mpu UcnbITaHWAX JOMKHBI BbITb UMUTUPOBaHbLI peanbHble paboune ycnosusa. CnefgosaTenbHo, o6opyaoBaHue
JAOIMKHO  (PYHKLMOHUPOBATL, KaK MpU MCMOMb30BaHUM MO Ha3Ha4YeHWo. HanpuMmep, KpbILWKW U 3aCNOHKKU, 3aKpbiTble BO
BpeMs paboTbl B 0ObLIYHBIX YCNOBUSX, AOMKHBI BbITh 3aKpbiThl U BO BpEMSA UCNbITaHWil. HekoTopble gpyrue Tpe6oBaHuA
Taloke YCTaHOBNEHbl B HACTOSLLEM cTaHaapTe.

A.4.2.2.5 VNamepeHue nanyyaeMbix nomex

Moapo6GHble cBeieHUs 06 aHTEHHaX W U3MEPUTENbHLIX Nnowaakax npueegeHbl B fOCT P 51318.16.1.4.

Ona cTaHgapTU3aummn ycrnoBuiA N3MEPEHNS U3NyYaeMblX WHAYCTPUarbHBIX paguonoMex NpUMEHsAIT cneyvans-
HYI0 OTKPLITYIO M3MepUTENLHYIO NnoLaaky. [na cosaaHnsa cooTBETCTBYIOLLEN YCTONYMBON OTpaxaTenbHol cnocobHOCTH
Ha nnowjagke ycTaHaBMMBaIOT METANIMYECKYIO MNacTUHy 3a3eMSIEHUA C JOCTAaTOUHOW NPOBOAUMOCTLIO.
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NcnbiTyeMoe o6opyaoBaHie ycTaHaBNvBaOT Ha MOBOPOTHELIV CTOS, NO3BONAIOLMIA U3MEPATL M3nyYaemMble noMe-
XU B pa3nnUYHbIX HanpaBneHusx.

[nsa obecneyeHns Toro, YTO N3MEPEHWUA HaxOASATCA B None JanbHeil 30Hbl Mpu caMoil HU3koi YacTtoTe (30 MIy),
aHTeHHy ycTaHasnueatoT Ha pacctoanum 10 unum 30 M OT UCNBITyeMoro o6opyLoBaHuS.

Onsa Toro 4ytobel 06HapyxUTb MakcuMarnbHOe U3nyvyeHne Ha ntoboi 3afaHHoi YacToTe, aHTeHHy nepemellaroT
Kak B BEpTUKanbHOW, Tak W B rOPU3OHTaNbHOW MNOCKOCTH.

A.4.2.2.6 WcnelTaHWa Ha MecTe aKcnnyaTayuu

Ecnun obopyfoBaHue He MOXET ObITb UCMLITAHO Ha W3MePUTENLHON NnoLwaake, WCNbITaHUSA NPOBOAAT Ha MecTe
sKkcnnyaTtauun. B Takom criydae [omKHbl ObiTe NPeANpUHATE AOMOMHUTENBHBIE Mepbl, YTOBLI N3bexaTb npobnem,
CBS3@HHbLIX C BHELUHUM LLUYMOM.

McnbiTaHus Ha MecTe aKenyaTaunn He SBRATCA BOCNPOU3BOAUMBIMW B TOW Ke CTEMEHU, YTO U UCMLITaHUA Ha
usMepuTenbHON nrowjagke. [losToMy HeobxogWMo TLATENbHO paccMmarpuBaTh pPe3ynbraThl UCMbITaHWi Ha MecTe
sKennyaTauumn, 4Tobbl o6ecnevnTb COOTBETCTBUE NPOAYKLWKU, MPOU3BOAUMONA GONLLUMMU NapTUAMMU.

OpwvH n3 noaxofos, nNpuMeHsiemblx B CLUA, sakntodaeTcs B TOM, YTO €ClW UCMbITaHWSA He Gbinu NpoBeAeHbl Ha
M3MepuTeneEHON nnowagke, To UX crnefyeT NPOBECTU Ha MecTe 3KcrnyaTauun B NepBbIX Tpex MecTax pasMeleHus
obopyaoBaHusa. Ecnv nogTeepxgaeTca cooTBeTCTBME 00OPYAOBaHWSA YCTaHOBMEHHBEIM HOPMam BO BCEX TPEX MecTax
pasMeLleHns, To cyuTaloT, YTo B obLleM crnydae obopyfoBaHue Takke ByAeT COOTBETCTBOBATL YCTAHOBNEHHLIM HOPMaM.

A.4.3 TMpuHATas NpakTUKa B OTHoLWeHn C3M 6oNnbLUoK MOLLHOCTHU

OnbIT pasnuUYHbIX CTPaH Ha NPOTAXEHUWN HECKOMNbKMX AEeCATUNETMI Nokasan, YTo YCTaHOBMIEHHblE 3aKOHO4aTeNb-
Hble npouefypbl U NpoLeaypbl 3aluThl crnyx6 pagnocBs3n OT BbICOKOYACTOTHLIX MOMEX OKa3anuchb AO0CTAaTOMHO ycneLwl-
HbIMU Ha MpakTuKe.

Hanpumep, HUXe onuckiBaeTca npouefypa, kotopas npuMeHsnack B [epMaHUM B TedeHUe MHOrUX ner.

B cooTBeTcTBMM C 3TOW Npoueaypoi obopyaoBaHme G0NbLLIOIA MOLLHOCTH, NpefHa3Ha4YeHHOe ANA UCMONb30BaHUA
BO BTOPOMW 3NEeKTPOMarHUTHoOW o6CTaHOoBKe, He MOANEXWUT UCMbITaHUAM Ha U3MEepUTENbHOW nnowjagke, Tak Kak OHO
ABMSAETCS YacTbio YCTAaHOBKU.  Takue Xe MpaBuia NpUMeHsitloTcst K 0bopyaoBaHuio, KOTOpoe yCcTaHaBNMBaETCsl CaMUM
ronb3oBaTenem Mnoj ero OTBETCTBEHHOCTb. HopMbl M3nyyaeMblX NOMEX ANSA TaKUX YCTaHOBOK GOMbLUOW MOLLHOCTU
OTHOCAIT K AeCTBUTENBHLIM rpaHnLaM TepPUTOPUN YCTAaHOBKU, B TOM YUCNE B OTHOLUEHWN U3MepUTernbHOro obopyoBa-
HWA W annapaTypbl YNpaBneHus, KOTopble NpegHasHayYeHbl ANns YCTaHOBKN Ha 3TOW TeppuUTOpUu.

Hopmbl M3any4aeMblix MOMEX ycTaHaBIMBAKOT C YYETOM FPaHUL YCTAHOBKM (TOMKOW W3MEPEeHWiA NS HanpshkeHWui
KOHOYKTUBHBLIX MOMEX ABMAETCA BTOpUYHAs 0OMOTKa HU3KOro HanpsXXeHWs cneaylowero npuMeHaemoro TpaHcgopma-
Topa CpeaHero HanpsKeHWs). [ns namMmepeHus U3ny4yeHuid yctaHaBnueanucb pacctoaHua 30 M OT rpaHuubl YCTaHOBKM.

Mpoueaypsl, ycTaHOBMEHHbIE B 6.5 HACTOALWEro cTaHgapTa, CNeAyloT 3TOW NPUHATON NpaKTUKe.

NcnonesoaHue CIM kaTeropun C4 B COOTBETCTBUW C 3TOW NpoLeypolt TpebyeT KOMMETEHTHOCTU B BONpocax
obecnevenna SMC. Takass KOMMNETEHTHOCTbL AOMKHa OblTb NPMMEHEeHa K KOHCTpyUpOBaHWIO annaparoB, 6o W3roTo-
BUTENIO W NONb30BaTeNo crefyeT onpeAenuTb Hauny4wne 3KoHOMUYeckn obocHoBaHHbIe YpoBHM OMC B KOHKpETHOIA
aneKTpomMarHuTHoi obcTaHoBKe.
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MpunoxeHue B
(cnpaBoyvHoe)

HuskovactoTHbIe ANeKTPpOMariuTHblie nomexu

B.1 KommyTauMoOHHbIe Bbipesbl

B.1.1 OnucaHue cnyyaes

KomMMyTaLOHHbIe Bblpe3bl BbI3bIBAOTCA KOPOTKUMMU 3aMblKaHUAMMW «IWHWUS — MMHUA» Ha 3aXuMax TUpUCTop-
Horo npeobpasoBarens. OHM BO3HUKAIOT, KOrAa NPOMCXOAWUT KOMMYTaLMUs ToKa OT OfHOW dpasbl 3MEKTPONUTaHUS K
cneaywowein. KoMMyTaLMOHHbIE Bblpe3bl NPeACTaBnNSAOT co60i OTKNOHEHUS HaNPSIKEHUS CETU MEPEMEHHOro ToKa OT
MFHOBEHHOIO 3Ha4eHUs1 OCHOBHOW cocTaBnsitoLeil. KoMMyTaLWoHHbIE Bbipe3bl HabniofatoTca B TOMKaX CUCTEM SMeKT-
pocHabeHusl, X 3HaYeHWUe 3aBUCUT OT COOTHOLLEHUA NOMHBIX CONPOTUBMEHUA UCTOUHUKA 3NEKTPONUTAHUA U pa3Bs-
3blBalOLLEell peakTUBHOCTM B TUPUCTOPHOM npeobpa3sosarene.

AHanu3 KOMMyTaLMOHHBIX BbIpE30B TpebyeT yyeTa 6onee WUpoKoh NONOCHI HACToT, YeM OGbIUHbIA rAPMOHUYECKUI
aHanu3. XapakTepucTUkM KOMMYTaLMOHHbIX BLIPE30B BO BPeMeHHOW 06nacTu Bei3biBaloT achdeKThl, KOTOpbIE HE MOryT
6bITb y4TEHbI MPU NPOCTOM rapMOHUYECKOM aHanuae. Mo3ToMy Bbipe3bl aHaNM3NPYOT BO BpeMeHHON 0bnacTu ¢ ucnofb-
30BaHMeM ocuunnorpada.

CnepyeTr MOMHUTb, YTO:

- B MPOCTLIX Cry4asix, MPW KOTOPbIX MPUMEHSIETCA 3TO MPaBuMIIO, AONYCKAETCs, YTO MOMHOe COMpoTUBIIEHWE
3MEKTPNYECKO CETU MOXET MOAENUPOBATLCA YUCTBIM peaKkTMBHBIM comnpoTusneHneM: Z = Lo. (3To ponyuleHue
HeJleiCTBUTENBHO NPU HaNUYMKU KOHAEHCAaTOPOB UNKU ANWUHHBIX Kabenei, Tak Kak B 3TUX CRy4asx MOryT NpoUCXOAuTb
pe3oHaHChl);

- YCTOMYMBOCTb K KOMMYTAUWOHHBEIM Bbipe3am KnaccudmuyupoBaHa B 2.5.4.1 [5], rae OHU U3MepAlTCa No
rny6uHe d, B % U, yyy, ¥ no nnowagm (rnybuHe, yMHOXEHHOW Ha LUMPUHY @, B MPOUeHTax - rpagycel). U, yy onpeaens-
eTcaB [5] Kak MakcumarnbHoe MrHoBEHHOe 3HadYeHue (amnnuTyaa) U, ucknioyan nepexogHole npoueccsl, U; npeacras-
nsieT coboii HanpspKeHUe «IMHUA — JIMHUSA» Ha NUHEWHON cTopoHe npeobpa3soBaTens Wnu TpaHcdhopmaTopa (npu
Hanu4um).

Ecnu npeobpasoBatenb He coaepXWUT kakoW-nnbo WHAYKTMBHOCTK, rMybuHa OCHOBHOro nposana NUHEAHOro Ha-
NPSPKEHUSA Ha 3axMmax camoro npeobpasosatens (HO He Ha 3axumax OMITIMIT) d, %, paBHa

d=100sin o, (B.1)

rae o — yron 3axuraHus npeobpasoBaTens ¢ (ha3oBbIM yNpaBNeHUEM (COOTBETCTBYET €CTECTBEHHON TOYKE KOMMYTaLnn
avopa).

B npuHUune, BbIpe3 xapaKTepuayeTcs 3Ha4YeHUeM FMUHERHOrO HaNpPsXeHWs Ha 3axuMax npeobpasosatens, pas-
Hblm O B.

Annpokcumauus gaet HegooueHky d ans o < 90° 1 nepeoueHky d ana a > 90 °,

Mnowage KOMMYTaLMOHHOIO Beipesa, % - rpagychl, MOXeT GblTb annpoKcMmMMpoBaHa ¢ NMOMOLLbIO MPOCTOrO COOT-
HoleHWA (Hanpumep, ANA TpexdasHoi MOCTOBOW cxeMbl YCNOBUS anmpoKCMMauWn CM. B NPUMEYaHUU HIXKE):

a=8000 (Zt ' /1L/ UL): (82)

rme Z; — oblee NMHelHOe NONMHOE COMPOTUBIEHWE B KaxaoW dhase (MpuHUMaemoe 3fecb Kak YACTOe peaKTUBHOe
COMNpoTMBNEHWe), BKMtoYas noboe nonHoe conpotusnexune B MMM;
/4, — OCHOBHas cOCTaBnstoLLlasa Toka Ha CTOPOHE JNIUHWK;
U, — HanpsaxeHue «IMHUSA — FMHUSY.
O4yeBWAHO, YTO HaUXyLLIMIA criyqail uMeeT MecTo, Korga C3l B TeKYLUMIA MOMEHT BPEMEHU HaxX0AUTCA B YCNOBUAX
orpaHW4eHus Toka.

MpuMedaHWe — [pu KOMMYTALMOHHOM Yyrrie U OT & AO (0 + U) KOMMYTaLMOHHOE HanpsiXXeHWe paBHO

2U; sinot

J2 UL sinot=2Ldidt,

nnowagb KOMMYTaLMOHHOTO Bhipe3a paBHa

a+m a+m
A= [ U(8)-do=2L; [(di/dt)-(dt/d6)-db. (B.3)
a a
A=2 Ll

A =221, (8 BONLTaX M pagunaHax),
rae /; — KOMMYTaLUUOHHLIA TOK.

44



FOCT P 51524— 2012

MpumedyaHune — TuNoBble 3HAYEHNA BeNMYMH NpPUBELEHbl B KAYeCcTBe pekoMeHaauuii. PucyHok npegnona-
raeT Hanuyme TMOSIHOTO COMPOTUBAEHUA Mexay 3axumamu C3MN u npeobpas3osaTtenem. MoBToOpAOLWMECa nepexoHble
npoueccol xapaktepusytTtca oTHoweHnem ULRMULWM ot 1,25 go 1,50 B 3aBUCUMOCTU OT KOHCTPYKUMW AeMndupyto-
wero yctpoiictea c ydetom dildt u IRR (guHamuuecknii o6paTHbIii TOK NONYyNpoBOAHMKA). HenoBTopsiowmecs nepexoa-
Hble npouecchl XapaktepusytTtcsa oTHoweHnem ULRMIULWM ot 1,8 o 2,5 B 3aBUCMMOCTMN OT AONOSTHUTENbHbIX 3aLNUTHbIX

YCTPOICTB.

PucyHok B.1 — TunoBas ¢opma KOMMYTaLNMOHHbIX Bbipe3oB. OTanyne ot
HEMOBTOPALMNXCA MEepPexofHblX MpoLeccos

[Lonyckaem, yto /a= 0,75 Id, n yunteiBaem konebaHue |d B TpexchasHoli MOCTOBOI cxeme
A=15Z11

a, % mrpagycel,
a =100 A (380/2n) (1/~2 UL =6077 (Z, «1dUL\
a=7794 (Zf /1UyL); (B.4)
a = 8000 (zf «/1/0/L)

Unn (B YCTAHOB/IEHHbIX €AVHULAX BENNYNH):
a =4 500 (ztiL).
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B.1.2 Bbluucnenume

B.1.2.1 O6Lwas oLueHKa

Mpu AelicTBUTENBHBIX MPEANONOXEHNAX, YKadaHHbIX Bbille, rnybuHa Bbipesa B ToYke NoAKIoueHnst Dpg, %,
paBHa

Dpe =100 sin o [Z, (Z, + Zg)] = 100 sin o (Z,/Z), (B.5)

rne Z;— oblyee NuHeiHoe conpoTuBnenune (Z; = Z, + Zy);
Zy — pa3sBA3blBalolLiee peakTUBHOe COMPOTUBIIEHUE MEXZY TOYKOW MOAKMIOYEHUA U 3axuMamiu npeobpasosaTens
(ecrin oHU BXOAAT MK He BXoAAT B M),
Z, — nofHoe ConpoTUBIEHWNE NUTatoLLell aNeKTPUYECKON CeTU B TOUKE MOAKIIOYEHUS.
BoamoxHOCTU ynpaBneHns amnnutygoit npeobpasosaTens (Hanpumep, B criyqae TpexdasHoro MOCTOBOro npe-
obpasoBaTens) 4acTo BblpaXarTcs 3HaveHneM sin o.
Mmy6uHa Bblpesa BapbupyeTest oT 100 % Ha 3axumax npeobpasosatens 4o 0 % Ha HyneBOM MOSTHOM COMPOTUB-
TIEHNN UCTOYHUKA.
[oGaBneHune pa3sssasbiBaloOLLEro peakTMBHOMO COMPOTUBIEHUA Zy MexXAy TodKoi nogkntodeHnss OMI cHuxaeT
rny6uHy Bbipesa, HO ee LUMPUHY B TOYKe MOAKIOYeHUs MOBBILIAET, TaKk YTo NoLadb Beipesa o o (% - rpafycel) ocTaeTcs
NOCTOSAHHOIA:

Ope = 8000 (Z, - 1, /U,). (B.6)

B npocThIx cryyasix, rae NpUMeHsIoTCS BhILIEYNOMSAHYTEIE JONYLUEHUS, STU YPaBHEHWA MOTYT UCTONb30BATLCS ANls
onpefeneHnst HeoGXOAMMOro PasBA3bLIBAOLLEro PeakTUBHOTO COMPOTUBIIEHUS. YUUTLIBas NpegernbHyto ryBuHy Beipe-
3a (cMm. Tabnuuy B.1) M BO3MOXHOCTH yrpaBneHus amniuTygoi npeobpasoBatens, ry6uHa Boipesa B TOUKE NOAKMoYe-
HWS paBHa

2o/ (2o * Zg). (B.7)

3HaueHue Z,, onpeaensemMoe nonb3oBaTerniemM, NO3BOMAET MOHTaXHWUKY BbIYUCMUTL 3Ha4YeHuUe Zd, M3 KOTOpPOro
MOXHO Bbl4eCTb BHYTpeHHee pa3BA3bliBatolliee peaKTUBHOE COMPOTUBIIEHUE (I'IpVI HaJ'IVI‘-II/IVI). OcTaBlUeecs 3HauYeHue u
ABNAETCA 3Ha4YeHWeM pPeaKTUBHOMO COMPOTUBIIEHWUS, KOTOPOE HYXHO MPUMEHWUTb ANA NpaBusibHON pPa3BA3KU.

MpuMeyaHUe — B BLIeNpUBELEHHBIX pacieTax He YUUTLIBAIOTCSH KOPOTKUE OANHOUHLIE UMNYSbChI B Hauane
W B KOHLiE KOMMYTaLMOHHOrO Bbipesa.

B.1.2.2 MNMpakTuyeckue npaBuna

MpuBeaeHHbin B B.1.2.1 pac4eT ycTaHaBNUBaET NpaKTUYeCKOe NpaBuno Ans CHUXEHUA 3NEKTPOMarHUTHON 3MuUC-
CUW C NOMOLLbIO MPUMEHEHUA PEaKTUBHOIO CONPOTUBNEHURA Z,.

OCHOBHbIE COOTHOLLEHWUA B NPEAMNONIOKEHUN, HTO NONHOE CONPOTUBIIEHNE AMEKTPUHECKON CETU SABNSETCH YUCTO
peakTuBHbIM, ByAyT cneayowumMm:

Z,=Low (B.8)

Zi=Z+ Z4, (B.9)

opc, % = 100 sin o (Z,/Z)), (B.10)

Opc, % - rpagycsl = 8000 (Z, - /4, /U, ). (B.11)

[na napannenbHO BKIIOYEHHBIX NpeobpasoBaTenei, NOACOEANHEHHBIX K OfHOW U TOW Xe NuHuM, cMm. [5].

CnepyeT y4uTbIBaTh, YTO COOTBETCTBUE KPUTEPUIO 3MUCCUWU KOMMYTaLIMOHHLIX BLIPE30B HE O3HavaeT aBToMaTu-
Yeckoro obecneveHUsi COOTBETCTBUSA KPUTEPUIO IMUCCUN FAPMOHUYECKUX COCTaBNSOWNX. AHaNoOrM4yHoO cooTBETCTBUE
KPUTEPUIO SMUCCUW FApPMOHUK aBToMaTU4ecku He obecnevnBaeT COOTBETCTBUSA KPUTEPUIO IMUCCUN KOMMYTaLMOHHBIX
Bblpe30B.

ACNEKT YCTOUYMBOCTU K ANEKTPOMarHUTHBIM NOMEXaM He OXBaTbIBAETCS NOMHOCTLIO KPUTEPUEM 3MUCCUN FapMO-
HUYECKMX WCKaxeHWid. B felicTBUTENbHOCTH, TaK Kak KPUTEPUA IMUCCUN FAPMOHUK He NOAPa3syMeBaeT ycTaHOBNEHUS
Kakux-nmbo ha3oBbIX COOTHOLUEHUA MeXAY Pas’nUYHbIMW FapMOHUKaMWU, OH He UCKNIOYaeT Hanuuua 4acTHOW hopMbl
HanpsbkeHus Ha 3axumax COlN. Tak kak YyacTHaa hopma HanpsKeHUa KOMMYTaUUOHHbLIX Bbipe3oB (dv/df, BO3IMOXHOE
NpoXoXAeHne Yepe3 HOMb) BNUAET Ha paboTy femMndupylowux yCTPONCTB N MOXET NOBNUATL TaKKe Ha SNEKTPOHHOE
ynpaBreHue, KOHKPETHBIW KpUTEPUA YCTORYUBOCTU K INEKTPOMarHUTHLIM NomMexaM ycTaHosneH B [6] u [7] n onpeaeneH
Takke B 4.1.1 [6] 1 [7] B KayecTBe aneKTpUIECKUX paboumnx ycnosuii.

B.1.3 PekomMeHAauMM B OTHOLWIEHUU KOMMYTALUUOHHbLIX Bblpe3oB

B.1.3.1 OneKkTpoMarHuTHaa asmMmmuccus

PekoMeHaaLun HWXe K cunoBbiM npeobpasoBaTensiM, KOHCTPYKUNSA KOTOPbIX TakoBa, YTO KOMMYTaUUOHHble
Bblpe3bl 3aBEAOMO UCKNIOYEHBI UMW UMEIOT NpeHebpeXUMo Manyo amnauTyay, He NPUMEHSIOT.

MpuMedyaHne—Hanpumep, HenpaMmbie NpeobpazoBaTeniM UCTOMHUKOB HaMPSXKEHUs MHBEepTepHoro Tuma
C aKTMBHBIMM (DPOHTAMN U OKOHYAHWUAMW UMMYILCOB, 060PYA0BaHHble PasBs3biBaOLUM PUIETPOM, CKOHCTPYMPOBaH-
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Hble ANns ocnabneHus addeKToB YacToTbl NePeKNIoYEHMIA, HE CO3AaloT KOMMYTALMOHHLIX Bbipe3oB. pocTele AnoaHbIE
BbINPAMUTENM  CO3[AI0T Bbipe3bl NpeHebpexxumMo Manoil amnnuTyabl. [pakTudeckun paccmaTpuBaTb SMUCCUIO KOMMY-
TaUMOHHBIX BbIPE30B CrEAYeT B Cry4ae NPUMEHEHUS BefOMbIX CETbIO TUPUCTOPHLIX NpeobpasoBaTeneil.

CootBeTcTBUE pekOMEHAaLWAM, KacaloWwmnmest KOMMYTaLIMOHHBIX BLIPE30B, He UCKoYaeT HeobxoauMocTu npo-
BEpPKU COOTBETCTBUSA TpebOBaHUAM, OTHOCALMMCSA K rapMOHUKaM. My6uHY OCHOBHBIX BEIPE3OB B TOUKaX MOAKMIOYEHNUS
(TOM wnun TBI) crieayeTt orpaHAYMBaThL B COOTBETCTBMU € Tabnuuein B.1 B npeanonoXeHnWm, 4To NOMHOE CONPOTUBAEHUE
3NEKTPUYECKON CETU ABMAETCH YNCTO PeaKTUBHLIM

Z=lw
CO 3Ha4yeHueM, paBHbIM 1,5 % (NO OTHOLWEHU K HOMUHaNBHON MoLyHocTn C3I).

MpumMmeyaHune — lNpu moHTaxe C3IN NonHoe conpoTUBIIEHUE AMEKTPUYECKOIN CETU NPpaKTUYEeCK onpepens-
HOT MO 3HAYEHUIO MOLLIHOCTM KOPOTKOrO 3aMblkaHWUS Sg; B TOYKE MPUCOEANHEHUS.

Zsc = U2LN /Ssc- ( B-12)

Tab6nunya B.1— MakcumanbHas gonyctumas rry6uHa KOMMYTaLUOHHBIX BEIPE30B B TOYKE NOAKNHOYEHUs

I'IapameTp I'Iepaaﬂ 9NeKTpoMarHnTHasa BTOpaH SNeKTpoMarHnTHaa
o6cTaHoBKa ob6c¢cTaHoBKa
MakcumansHasa rny- 20 % 40 %
OuHa BbIpe3oB Knace C no [5] unu cootBeTcTBMe Hauuo- | Knacc B no [5] unu no cornatleHuto ¢ nonb3o-

HanbHeIM  TpeGoBaHWSAM  NOCTaBLUMKOB | BaTernem
3NeKTPUYECKOW 3Heprum

MpuMmedaHusa

1 OT npaBuna HeNpUMeHUMBbI, €CNN OXUAAIOTCA PE30OHaHCHl U3-3a eMKOCTell unu Gonblunx AnuH kabenei.

2 [Ona HeKkoTopbIX crneynanbHbIX pacnpeaenuTenbHbiX ceTell MOXET ObiTb HeobxoauMO cneluansHoe paccMoT-
peHue (Hanpumep, ANSA BHYTPEHHUX pacnpeaenuTenbHbIX CeTel B rocnutansx. B Takux criyyasx ycnoBus omkHbl 6biTb
YCTaHOBMEHbI NOMb30BaTENEM.

CooTBeTCTBNE MOXKET ObiTb ONPEAENEHo pacyeTaMu, UMUTaLUEl UNKU U3MEPEHUSMM.

Ecnu C3lN He coOTBETCTBYET peKkoMeHAaLuusam, To AN NpefocTaBneHus nonb3oBaTento BO3MOXHOCTU obecne-
YNTb COOTBETCTBME PEKOMEHAALMAM M3roTOBUTENb AOMKEH yKasaTb B SKCMIyaTaUUOHHbIX JOKYMEHTax crneayolue
cBefeHus:

- MakcumanbHOe W MUHUMarbHOe 3HaYeHUsi NMOJSIHOTO COMPOTMBIIEHUS SNEKTPUYECKON CETU ANS HOPManbHOro
pyHKUMOHUpoBaHusa NMMIMN/OMIT;

- feTanbHble XapakTepuCcTUKW pa3Ba3biBatoLLeid peakTUBHOCTU Zy, BKIoYeHHoi B TIMIM/OMIM (npu Hanu4um) ;

- fleTanbHble XapaKTepuCTUKU pa3Bs3biBalolleil peakTUBHOCTU Zy, KoTopas MoXeT ObiTb nocTaBneHa AONONHU-
TenbHO.

MpumedyaHne— MuHMManbHOe MONHOE COMPOTUBEHUE HEMOCPEACTBEHHO CBSI3aHO C MaKCUManbHON
nnowagso KOMMYTaLUOHHbLIX BEIPE30B B TOYKe nogkrtodeHus (ecMm. B.1.1).

BmecTe ¢ TeM npu napannenbHoM MOoAKMOYEHUN HeckoNbKux COlN K O4HOM M TOM XKe TOYKe NOAKMNIHEHNA Ans
orpaHWYeHUs1 KOMMYTaLMOHHBIX BbIPE30B HEOOXOAUM CUCTEMHbLIA MOAXOA M MpOCTblE NMpaBuria HEMPUMEHUMBI.

MpuMeyaHue— lNpakTyeckn paccmaTpuBaTb YCTOMYMBOCTbL Apyroro o6opyjoBaHUs Npu BO3geicTBUM
KOMMYTaLMOHHbIX Belpe3oB COM criedyeT B criyyae NpUMeHEHWUs] NMOMEXOMOAABIIAIOLMX paAuo4acTOTHLIX (PUIETPOB.

B.1.3.2 YCTOMYUBOCTb K 9NMeKTPOMarHUTHbIM MOMeXam

BpenHoe BosfeiicTBuE KOMMYTaLMOHHLIX Belpe3oB Ha COIM MoxeT 6bITb MHOro GONbLUMM, YeM TO, KOTOpoe
OyaeT onpeAerneHo Mnpu NpoBefeHWM aHanuaa B YacTOTHOW obrmacTu Ansd onpefeneHus ux Bknaga B koadduumeHt
MOSIHLIX FapMOHWUYECKUX UCKaxeHUA. [lo3ToMy HeobxofWM aHanus KOMMYTaLUMOHHLIX BbLIPE30B BO BpeMEHHOW
obnacTw.

Heo6xoAUMO OTMETUTL, YTO BO3JEACTBUSA rAPMOHUYECKUX COCTaBNSAOLLMX U KOMMYTaLMOHHBLIX BLIPE30B BAUAIOT
Ha paboTy aneKTPOHHLIX YCTPOWCTB yNpaBrieHns, a Takke Ha paboTy HeKOTOpbIX CUMOBLIX HanpumMep Aemrdupytowux,
YCTPOWCTB.

Tak kak HapyLleHUst PYHKLMOHNPOBAHWSA SMEKTPOHHBIX CUCTEM YNpaBneHUss BO3HWKatOT HeMeaneHHo, a AeMndu-
pyloLue ycTpoiicTea obnagatoT Manoi TennoBo MOCTOAHHOW BpeMeHW, ANUTENBHOCTb UCMbITaHWA Ha YCTOWYMBOCTb
K BO3JEWACTBUIO KOMMYTaLMOHHBIX BEIPE30B MPW YCTAHOBUMBLUKMXCSA YCNOBUSAX (MPW UX NpoBedeHUN) He JOSKHa rpeBbl-
wartb 1 4.
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Hwxe npeacTaBneHbl HEKOTOpLIE MpakTUYeckue criydyau, Korga crefyeT paccMaTpuBaTb YCTOWYUBOCTL K KOMMY-
TaUNOHHLIM BbIpe3am:

- NpU HeMeANeHHOM HapylleHUM pyHKLMOHMPOBaHWUSA B pesyrbsraTe BO3[EWCTBUSA, HanpuMep, Npu BO3aeicTBMK
Ha 3NEeKTPOHHbIE CUHXPOHU3UPYIOLLME CXEMBI, OMpeAensiowme MOMEHT nepexofa HanpsKeHUs: Yepes Hynb,

- NpWU TepMUYECKUX NEperpy3kax, HanpuMep, neperpyskax AemMndupyoLmux ycTpoiCcTB B cUNoBbIX NpeobpasoBa-
Tensx,

- NpU nepeHanpspkeHusix B LC-cxemax, HanpuMep, B paAno4acTOTHBIX MOMEXONOAABASIOWMX punsTpax.

B.2 OnpepeneHnus, oTHocsALMECH K rapMOHMKaM U MHTEPrapMOHHUKaM

B.2.1 O6wee o6cyxaeHue

B.2.1.1 AHanu3 HecuHyconaanbHbIX HaNpPsHKeHWH U TOKOB

Knaccuyeckuit aHanus ¢ npumeHeHneM psga dOypbe [21] nossonseT npeAcTaBuUTb NOOYI0 HECMHYCOUAANBHYIO,
HO NEePUOAUYECKYIO BESIMYUHY B BUEe COBOKYMHOCTU CUHYCOUAANbHLIX COCTaBIISIOLLUX, YacTOThl KOTOpbIX 06pa3sytoT psag
YacToT, a TakKe cocTaBnslolel NOCTOAHHOro Toka. HauMmeHblas yactota B psAy 4acToOT Ha3blBaeTCH OCHOBHOM
yactoToil [21]. [pyrve yactoThl B psfy 4acToT ABASAOTCS LeNbiIMU KpaTHEIMU OCHOBHOMW YacToTe U Ha3blBaloTCs «rapMo-
HU4eckuMu Yyactotamny. COOTBETCTBYIOLME UM COCTaBMSAIOLWMWE Ha3biBAIOTCA OCHOBHOW U rapMOHUYECKUMU COCTaBNA-
IOLMMK COOTBETCTBEHHO. [peobpa3oBaHue Pypbe MOXET ObiTb NPUMEHEHO K Moboi pyHKLMKM, NepnoaUYECcKOn Unu
Henepuoaunyeckoil. Pesynsrat npeobpa3oBaHus npefcraBnAeT coboii CnekTp B YacTOTHOW obractu, KoTophii B criyvae
HenepuoanYeckon PyHKLUN BpeMEHU SIBNAETCHA HENPEepbLIBHBIM U HE COAEPXUT OCHOBHOW cocTaBnsoleid. YacTHbIM
criyyaeM npuMeHeHusi npeobpasoBanuns Pypbe K nepuofudeckon PYHKLUM SABNAETCA  JNIMHENHBIA CNeKTp B YacTOTHOIA
obnacti, B KOTOPOM cneKTpasnbHble IMHAN NpefcTaBnalT cob60i OCHOBHYIO U rapMOHUYECKUE COCTaBMAIoLLME, COOTBET-
cTByloLLMe cocTaBnsowmm psga dOypbe.

MpumMeyvaHunA

1 Tpun aHanuse HanpsXXeHUs B CUCTEME SMNEKTPONUTaHUA COCTaBNSIoWas OCHOBHOMR YacToThl UMeeT HaubonbLUyIo
amMnnnuTyAy, XoTs He obA3aTenbHO SABMAETCA NEPBOW JIMHUEN B cNeKTpe, MOJSTyYEHHOM C NpUMeHeHueM BeicTporo npeob-
pasoBaHusa Pypbe K PYHKLUN BPEMEHMU.

2 lNpu aHanM3e Toka COCTaBNAOLLAst OCHOBHOIA YacToThl Heobs3aTenbHO MMeeT HanbonblLylo amMnNnTyay.

B.2.1.2 9neKkTpoMarHuTHble SIBMEeHUs, U3MEHSIIoWUECA BO BpeMeHH!

Ha HanpspkeHWa v TOKW B TUMOBOW CUCTEME 3MNEKTPOCHaGXKeHUA HenpepbIBHO BO3AEWHCTBYIOT NepekioyeHns n
U3MEHEHUSA NMUHENHBIX U HENMUHEWHBIX Harpy3ok. OfHako ANA ueneit aHanusa HanpshKeHWs U TOKU CYMTaloT cTaluoHap-
HbIMW B Mpefenax W3MepuTenbHOro OKHa, ANIUTENbLHOCTL KoToporo (npubnusutensHo 200 Mc) ABnsAeTcs LenbiM KparT-
HbIM MEpPUOAY HaMPSXEHWA SNeKTponuTaHWsA. MapMOHUYecKUe aHanu3aTopbl KOHCTPYWPYIOT Tak, YTob6bl [OCTUYL
Haurny4Llero KOMNpoMucca, KoTopbli aTa TexHonorust MoxeT obecneuntb (cM. FOCT P 51317.4.7).

B.2.2 TepMUHbI U onpefeneHus, CBA3aHHble C ANEeKTPOMarHUTHbIMU ABNEHUAMU

B.2.2.1 ocHoBHasa uacTtota (fundamental frequency): YactoTa B cnekTpe, nony4yeHHom npeobpasoBaHuem dypbe
PYHKLMM BPEMEHW, KOTOpPOi KpaTHbl BCe YacToThl crekTpa. B koHTekcTe TpebGoBaHUIA HAcToOsLWero crtaHpapTa aToTa
Xe 4YacToTa, YTO M YacToTa 3neKkTponuTaHusa npeobpasoBaTens, WM YacToTa, reHepupyemas npeobpasoBaTenem,
C Y4EeTOM KOHKpeTHOro paccmaTtpuBaemoro crnydas (cM. [21] (ctatba 101-14-50)).

MpumedaHus

1 B [22] (651-20-01) n (651-20-02) cocraBnsiowme onpeaeneHsl Kak pesynstat aHanusa @dypbe, NpU 3TOM
4YacToThbl COCTaBMIAIOLMX SBNAKTCA crefjcTBUeM. B HacTosiwem pasfene NpUMeHeHbl OnNpeaeneHnus TepMWUHOB,
OCHOBaHHbIe Ha nogxoge nogkomuTeTa 77A TexHuveckoro koMuteta MK 77 «BnekTpomMarHUTHas COBMECTUMOCTbY,
B COOTBETCTBUW C KOTOPBIM BHa4arne ycTaHaBMBalOT OMNpefefieHns YacToT, a COCTaBNAILWMe SABNSIOTCA CNeACTBUEM.
MpoTusopeYns Mexay AaHHbIMA ABYMS MOAXOAaMU OTCYTCTBYIOT.

2 Bcny4ae nepuogudeckod (YHKLMU OCHOBHasi 4acToTa Bcerfja paBHa YacToTe caMoil yHKuumn (cMm. [22]
(551-20-03) 1 (551-20-01)). 3TO onpepeneHne COOTBETCTBYET MNOANIMHHOMY ONPEAEeNeHU0 TepMUHa «OnopHasn
OCHOBHasi 4yactoTa» B cooTBeTcTBUM C [22] (551-20-04) u (551-20-02), B KOTOPOM TEPMUH «OMOPHBIA» MOXeT BbiTb
WCKITIOYEH, eCli MMeeTCs PUCK HeorpeAerneHHOCTU.

3 B cny4ae ntoboro ocTalowerocs pucka HeonpeeneHHOCTU YacToTa anekTpocHabxeHus gomxHa 6biTe conoc-
TaBfneHa C MornspHOCTBI0 U CKOPOCTBIO BPALLEHUs] CUHXPOHHOIO reHeparopa (reHepaTopoB), NUTAIOWEro CUCTEeMYy.

4 [laHHoe onpegeneHne MOXeT ObiTb NPUMEHEHO K NIo6OW NPOMBILLNEHHOW NUTatOWE SnekTpudeckoi cetu, 6es
yJyeTa NOAKIMIOYEHHbIX Harpy3ok (O4MHOYHOMN Harpy3ku UM KOMOGMHALMM Harpysok, BpaljaloWMXCa MalMH UKW UHBIX
Harpy3oK) U Aaxe €crnv reHepaTtop, NuTaloLWmid ceTb, NpeAcTaBNAeT coboii cTaTudeckit NpeobpasosaTens.

B.2.2.2 ocHoBHas cocrtaBnsitowana [fundamental component (or fundamental)]: CocTaBnsiowas, 4Yactota KOTo-
poit npefcTaBnaeT coboi OCHOBHYIO YacToTy.

B.2.2.3 yacroTta rapmMoHuku (harmonic frequency): YacToTa, kpaTHas OCHOBHOI YacToTe. OTHOLLEHUE STON YacTo-
Tbl K OCHOBHOW YacToTe Ha3blBaeTCs NOpsSAKOM rapMOHUKU (pekoMeHayemoe obosHadveHue h) (cm. [22] (651-20-07),
(551-20-05) n (551-20-09)).

B.2.2.4 rapmonuueckas coctaBnsiowasa (harmonic component): Jliobasi coctaBnsiowan Ha 4YactoTe rapMOHUKK.
YpoBeHb rapMOHUKU OOBLIMHO BhlpaXaloT B CpefiHeKBafpaTu4eCckux 3Ha4eHUsX.

MpumeyaHue — [Ina KpaTKOCTU rapMOHUYECKNE COCTaBANOLME Ha3bIBaOT rapMOHUKaMN.
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B.2.2.5 yactota uHTeprapmoHukm (interharmonic frequency): Jllo6as 4acToTa, He KpaTHas OCHOBHOW YacToTe
(eM. [22] (651-20-07), (551-20-05) n (551-20-09)).

MpumMedaHna

1 MNpuMeHsAa pacluMpUTeNbHOe TOMKOBaHWE TEPMUHA «MNOPSAOK FapMOHUKU», NOL MNOPAAKOM WHTEprapMOHWKM
MOHUMaIOT OTHOLLEHWE YacTOTbl MHTEPrapMOHWKM K OCHOBHOW YacToTe. 3TO OTHOLUEHUE He SBMAETCH LenbiM YUCIIoM
(pekoMeHayeMoe ob603HayveHne m).

2 Ecnm m <1, ponyckaeTcsi NnpMMeHeHWe TepMUHa «cybrapMoHuka», cM. [22] (651-20-10).

B.2.2.6 uHTeprapmoHuyeckas cocTasnstowas (interharmonic component): CoctaensmwLlas Ha YacToTe UHTep-
rapMOHWKW. YpOBeHb WHTEPrapMOHWKM OObLIYHO BbipaXatoT B CpefHeKBafpaTUYecKuX 3Ha4eHUsX.

MpumedaHunn

1 [AnsA KpaTKOCTU WHTeprapMoHWYECcKUe COCTaBNAIoOLLME Ha3bIBAKT UHTeprapMOHUKamu.

2 B cootBeTcTBUM C TpeboBaHuamm TOCT P 51317.4.7 1 B koHTeKcTe TpeboBaHWi HacTosALwero cTaHaapTa Anu-
TeNbHOCTb M3MepUuTEeNnbHOro okHa pasHa 10 nepuofam OCHOBHOM YacToThl Ans cuctem 50 My U 12 nepmogaM  OCHOB-
HOM YacToTel — Ansa cucteM 60 Iy, T e. npubnuamtensHo 200 mc. CriefoBaTenbHO, Pa3sHOCTb YacToOT ABYX NocnenoBa-
TerNbHbIX UHTEPrapMOHWYECKUX COCTaBMNAOWMX paBHa NpubnuautensHo 5 MU, B cnyvae WHOW OCHOBHON Y4acToThl  Anu-
TENbHOCTb U3MEPUTENBHOrO OKHa CrieayeT BelbupaTe MexAy LeCTbio NEPUoAaMU OCHOBHOW YacToThl (NpUbnnsuTensHo
1000 mc gnsi 6 'u) u 18 nepuogamu 0CHOBHOM YacToThl (NpubnuantensHo 100 mc ana 180 My).

B.2.2.7 conepxaHue rapmoHnyeckux cocrasnsaiowmx (harmonic content). CymMa rapMOHU4ECKUX COCTaBIso-
LmMX nepuogunyeckoir BenuuuHbl (cm. [22] (651-20-12)).

MpuMmedaHuns

1 CoaepxaHue rapmMOHWYECKUX COCTaBMAOLMX NpeacTaBnaeT coboii PyHKLUMIO BpeMEHH.

2 [ns npakTu4eckoro aHanmusa MoOXeT 6biITb HeobxoauMa annpokcuMauus NEpUOfUYHOCTH.

3 CopepxaHue rapMOHWYECKUX COCTaBMAIOLMX 3aBUCUT OT BbiIGopa OCHOBHOW COCTaBNAIOLWEN.
4 CpepHeKkBafpaTuyeckoe 3HauYeHUe cofiepXaHus rapMOHUYECKMX cocTaBrsowmx HC paBHO

(B.13)

rme Q — TOK Unun HanpsixeHue;
h — nopsAaoK rapMoHWKKM (B cooTBETCTBUU € B.2.2.3);
H =40 pna ueneii HacTosLlero cTaHaapTa.

B.2.2.8 cyMmmapHbIfi KoathbULIMEHT rapMoHMYECKUX cocTaBnsowmx (total harmonic distortion, THD): OtHo-
LUEHWe cpefHeKBapaTMYeCcKoro 3HaYeHUs COAepXaHUs rapMOHWUYECKUX COCTaBRAWMUX K CpeaHeKBafpaTUdeckomy
3Ha4YeHWI0 OCHOBHOI COCTaBMAOLWEA WU  OMOPHOW OCHOBHOW COCTaBRAOWEH NEepeMEHHON BenuuuHbl (cM. [22]
(651-20-13)).

MpumedaHuns

1 CoaepKaHue rapMOHWYECKUX COCTaBISIOLMX 3aBUCUT OT BbiBopa OCHOBHOW COCTaBNSIOLWEN.

2 CyMMapHblii KOS MULMEHT FaPMOHUYECKUX COCTaBMSIOLLUMX MOXET BblTb orpaHWYeH onpefeneHHbIM nopsa-
KOM rapMoHUKN (pekomeHayemoe obo3HadveHune H). [na ueneil HactosLero ctaHfapta H = 40:

H Qh 2
THD = hgz (?1) , (B.14)

rae Q, B JOMOMHEHWe K NpuMedaHuto B.2.2.7, — cpeaHekBajpaTuyeckoe 3Ha4eHne rapMoHUYecKo CoCTaBnsoLLei.
B.2.2.9 cymmapHoe copepxxaHue uckaxeHui (total distortion content): BenudnHa, nonyvaemas BblYMTaHueM U3
nepemMeHHON BENWYMHBLI OCHOBHOW COCTaBNSAOLe M ONopHOW OCHOBHOW cocTaBnstolen (em. [22] (551-20-11)).

MpumedaHunsn

1 CymMMapHoe COAepxaHue WcKaxeHUi BkntovaeT B ceba rapMoHUYECKMEe U MHTEPrapMOHUYECKUe COCTaBIsIo-
Wmre (Npy Hanm4mm).

2 CyMMapHoe cofepXxaHue WCKaXXEHUA 3aBUCWUT OT BbLIOOpa OCHOBHOW COCTaBMAIOLLEN.

3 CyMmMapHoe cofepaHue WCKaXeHWii npeacTaBnseT co6oN hyHKLMIO BPEMEHH.

4 MNepemMeHHas BenuynHa (obo3Havaemasa Q) npefcTaBnseT cobol NepeMeHHyH BENUYMHY ¢ HyneBoii cocTaBns-
toLLEe MOCTOSAHHOro ToKa.
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5 CpepHekBagpaTnyeckoe 3Ha4YeHUE CyMMapHOro cofepXaHus WckaxeHwih DC paBHO

DC :(,jroﬁ), (B.15)

rae o6o3HauYeHns COOTBETCTBYIOT BBefleHHbIM B B.2.2.7 n B.2.2.8. Cm. Takxe [22] (101-14-54) un (551-20-06).

B.2.2.10 cymmapHoe oTHollleHue nckaxeHui [total distortion ratio (TDR)]: OTHOLeHne cpefiHeKBaAPaTUHECKOro
3Ha4YeHMs1 CYMMapHOro CcofepXaHus WUCKaXXeHWI K cpefiHeKBajpaTUMeCcKoMy 3Ha4YeHUIo OCHOBHOI cocTaBnAlowWwen unm
ONOPHOA OCHOBHOW COCTaBNAIOLIEA NepeMeHHON BenuyuHbl (cM. [22] (551-20-14)).

MpuMeyvyaHue — CyMMapHOe OTHOLWEHUE UCKAXKEHUA 3aBUCUT OT Bbl60pa OCHOBHOW coaaanmou.teﬂ.

@ -q?
—a

B.2.2.11 cymmapHbli# koadpbuumeHT uckaxenmnid [total distortion factor (7DF)]: OTHoleHWe cpefHekBajpaTu-
YEeCKOro 3Ha4YeHWs CYMMapHOro CcojfilepXaHus WCKaXeHWH K cpefiHeKkBafpaTuyeckoMy 3HaueHMio NepemMeHHON Benuyu-
Hbl (eM. [21] (101-14-65), [22] (551-20-160)).

TDR = (B.16)

MpumeyaHusna
1 CyMMapHbIii k03P PULMEHT UCKAKEHUW 3aBUCUT OT BLIOOPa OCHOBHOW COCTaBNAIOLLEN:

2 2
ToF = DC V@ Q7 (B.17)

Q Q

2 OtHoweHue TDF k TDR paBHO OTHOLUEHWUIO CPEeAHEKBaAAPATUHECKOrO 3HAYEHUS OCHOBHOMW COCTaBnstoLei K
CYMMapHOMY CcpefHeKBajpaTUHecKOMy 3Ha4YeHWo. OTa BeNu4YuHa npeacTaBnseT coboit koahULUUEHT OCHOBHOW CO-
crasnstowei [fundamental factor (FF)] (cM. FOCT P 50397, cmampbs 161-02-22).

FF=TDFITDR=Q,/Q < 1. (B.18)

B.2.2.12 uHauBuayanbHoe oTHoleHue uckaxeHu# [individual distortion ratio (IDR)]: OTHolueHue nto6oii rapmo-
HUYECKON COCTaBNSAIOLWEN K OCHOBHOW COCTaBnsitoLLen

IDR = Q,/Q. (B.19)

B.2.3 YcnoBus npuMeHeHus

B.2.3.1 OnopHble BENMUUYNHbI

[nsa uenei HacTosWwero ctaHAapTa 1 obecneyeHns ASCHOCTU YCTaHOBMEHHbIE HOPMbI OTHOCST K COOTBETCTBYIOLLUM
HOMMWHamNbHLIM 3Ha4YEHUAM.

Hopmbl ana THD n TDR npuMeHsaoT K

H Q 2
THD = =h_
hg'z (QNJ (B.20)
n
TDR =
Q1
nUnu
IDR = Qy/Qur,

roe QN1 — HOMWHanbHOEe cpefHeKBafpaTUYEeCcKoe 3Ha4eHUe OCHOBHON COCTaBNAIOLLEN.

MpumeyaHune— BaxHO OTMETUTL, YTO CyMMapHbIA KOAPPULMEHT rapMoHUYeckux coctasnsaowux THD He
BKIOYaeT B cebsi MHTeprapMoHUYeckue cocTasnsowne, W npepenbHblil Nopaaok rapMoHukn paseH 40. CymmapHoe
OTHOLLIEHUE UcKaxkeHN TDR BktovaeT B cebs MHTeprapMoHU4eckue CoCTaBMAOLLME, a Takke NOMOoCYy YacToT OT rapMo-
HuUYeckol coctasnstoLlen 40-ro nopsgka fo 9 kl'y. Ecnn uHTeprapMoHUHecKkue cocTasnstoime n cosgasaemMble NOMexu
Ha YacToTax Bbllle 4acToTbl rapMOHWYecKol cocTaBnstoleit nopsgka 40 npernebpexumo manel, THDu TDR paBHbI
CyMMapHbIA KoatbdULIMEHT UCKaxXeHWid TDF, npu NpuMEHeHUU KOTOpOoro UCKaXeHUs onpeJensaioTea CyMMapHbIM cpea-
HeKBajpaTUYeCKUM 3Ha4YeHUEeM HanpsXKeHWs UM Toka, Ucnonb3yeTcs pefKko. [ns UCKToYeHUs BO3MOXHbIX ownboK
ero NpUMeHeHne He peKoMeHAyeTCs.
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OueHKy co3faBaeMblX NIeKTPOMarHUTHLIX MOMEX crneayeT npoBoAuUTb MpK pabodnx ycrnosusix, obecneynsato-
LMX MaKCUManbHOE 3HaYeHWe COAEepXaHWs FapMOHWYECKMX COCTABMAKLIMX NOTPeONAeMoro Toka B COOTBETCTBUU
¢ FOCT P 51317.3.12 npwv BbinonHeHun TpeGoBaHUi K HOMUHaNBHOMY 3Ha4YeHuo. BmecTe ¢ TeM UHTeprapMoHUKU
crefyeT oLeHuBaTb OTAerbHO.

MpumedaHune — CopepxaHue rapMOHUHECKNX COCTaBMANLMX noTpebnsaemoro Toka HC/ onpepeneHo B
FOCT P 51317.3.12 Kak NosHblil rapMOHUYeckuii Tok THC, B KOTOPOM MHTEPrapMOHWKN MOTYT ObiTb UCKITHOYEHbI, YTO
npepcTaBnaeT coboit xopoluee NPUGNUXEHNE K CYMMapHOMY COAEpPXaHWo WCKaxeHUn notpebnsemoro Toka DCI:

H
TCH = HCI = (I =DCl = |12 - 1,2 (B.21)
h=2

B.2.3.2 Cucrembl M yCTaHOBKHM

COIl, Kak npaBuo, SBMseTCs KOMMNOHEHTOM Goree KpPynHOW CUMCTEMbI, KOTOpas MOXET OblTb TaKoW e KpYMHOW,
Kak nonHas TexHonorndeckas nuHUs B GyMadkHOW Mnu MeTannypruyeckoil NpoMelLLeHHOCTU. B HacTosLem cTaHaapTe
LNS UCKIMHOYEHNSA OLWMBOK  MOHATUE «yCTaHOBKa» MCMONb3YETCH UCKMIOUNTENBHO ANS 0603Ha4YeHUs NOSHOW YCTaHOBKY,
KoTopasi coeguHeHa ¢ TOI (Toukol oBLLUero NpUCoesMHEHUs) SNeKTpUYecKon ceT oBLLECTBEHHON CUCTEMBI AMEKTPo-
CHabxeHus.

B.2.3.3 Pexxum Harpy3ku

YCroBusi yCTAHOBMBLUErOCS COCTOSIHWS CUCTEMBl MPeACTaBnAlT coboit  HauxXyAaLuMiA cryyaid, yu4uTbiBas, 4To
oblaa ANUTENBHOCTE PeXxuma neperpysku (yCKOPeHWe WNU UHbIe pexuMmbl) He npeBbilaeT 5 % 3a 24 4 paboTsl 1
1% 3a ceMb fHeit paboTbl. Ecnu Harpyska cUCTeMbl onpefensetca pabouyum LMKIOM, OLeHKa SMUCCUWM FapMOHUK
B TEYeHMWe Nepuoja HauBbICLIEN Harpy3ku JOKHa MPOBOAUTLCA B COOTBETCTBUW C METOAOM W3MEPEHWA, yCTaHOB-
nenHelM B FOCT P 51317.4.7.

YCrnoBusA neperpyskm He paccMmaTpuBatoT MpW OLEHKe HU3KOBOMBTHEIX C3lN ¢ HOMUHaNbHEIM NoTpebnaeMelm
TOKOM MeHee 75 A (cMm. B.3.2.2).

B.2.3.4 CornacoBaHHasA MOLLHOCTb

CornacoBaHHaa MOLWHOCTb Sgr OMNPEeAenseTcs SKBUBAmNEHTHBIM OMOPHBEIM TOKOM /1y (CyMMapHoe cpepHe-
KBagpaTuyeckoe 3HadeHwue):

Sst=Un " In - 3, (B.22)

rae Uy — HOMUWHanbHoOe (UnKn 3asiBreHHoe) NMHeHoe HanpskeHue B TOIT;
I7jy — OMOPHBLIA TOK.

BaxHO OoTMeTWUTb, YTO 3HayeHue /ry OMM3KO K HOMMHANILHOMY 3HaYeHMWI TOKa pacuenfieHWs npepbiBaTens
rMaBHOW Lienn yCcTaHOBKU. Sgr NpefcTaBnsieT coboi MOWHOCTL, NepeAaBaeMyto B o060 MOMEHT BpPEeMEHM B YCTAHOBKY
3MeKTpUYeckon ceTbio. MOXHO MPEANONOXUTb, YTO ANS KaXAO0N cormacoBaHHOW MOLWHOCTU CyllecTBYyeT npueMnemas
MOLLIHOCTb KOPOTKOrO 3aMblkaHWs (YpoBEHb KOPOTKOro 3amblkaHusl) Sgc, onpegensemas s TOMM.

OTBeTCTBEHHOCTL 3a ee onpeaeneHue cnefyeT Bo3NnaraTk Ha CETEBYIO OpraHU3aLmio.

MpuMmevyaHUe — 3HayeHUe Sgr CBA3AHO C pesynbraTaMu CorfalleHUs Mexay Nonb3oBaTeneM (Bnagenb-
LieM YCTaHOBKU) U TMOCTaBLUMKOM 3JIEKTPUYECKOW 3HEPruu.

Ecnu 3Ha4YeHne cornacoBaHHO MOLLHOCTU NPUMEHSAIOT ANs OnpeferieHns cUnbl Toka, C KOTOPOW CpaBHWUBAIOT
rapMOHUYECKNe COCTaBNALWME ToKa, YTOObI BLIpa3UTb UX OTHOCUTENLHO 3TOr0 3HaYeHUA (B efUHULAX BENMUYUHLI), TO
OMNOPHBIN TOK /1pq CHUTAIOT PaBHLIM /7.

B.2.3.5 CornacoBaHHasn BHYTPeHHAA MOLUHOCTb (pacluMpeHue onpeaeneHna cornacoBaHHOM MOLLHOCTH)

CornacoBaHHas BHYTPEHHSAS MOLLHOCTb Sj74 AMNS YCTAHOBKW, orpejensiemMast B TO4Ke BHYTPUNPOU3BOACTBEHHOIO
npucoeanHenus (TBIM) o, 3aBUCUT OT KBMBASIEHTHOrO OMOPHOrO TOKa /74 (CYMMapHoe cpefiHekBajpaTuyeckoe 3Haye-
HUE) ANA YacTu A yCTaHOBKW, Nofyyatoleil IUTaHne oT o

Sira =Un “Iva- 3, (B.23)
rae Uy — HOMUHanbHoe nuHenHoe HanpsxeHwe B TBI a.

CrieflyeT OTMETUTD, YTO /74 NPeACTaBNAET coboil HOMWHANBHLIA TOK NUTaOLW el ceKyum YacTu A ycTaHOBKU. 3Ha-
yeHue Iy, ONU3KO K HOMUHANBHOMY 3HA4YeHMWIO TOKa pacuensieHust npepbiBaTensa 3Toi 4YacTu A YCTaHOBKM.

MoxHO NpeAnonoXuTb, YTO ANSA KaXAOW COrNacoBaHHOW BHYTPEHHEN MOLLHOCTU CylLlecTBYeT npuemMriemasl MoLL-
HOCTb KOPOTKOIO 3aMblKaHUA (YPOBEHb KOPOTKOrO 3amblkaHua) Sge,, onpeaensiemas s TBI .

OTBeTCTBEHHOCTL 3a ee onpefeneHne Bo3NaraloT Ha pacnopsguTensd BHYTPEHHUM  pacnpefenieHneM aneKTpo-
CHabxeHus.

B.2.3.6 OTHOWeHMe TOKa KOPOTKOro 3aMblKaHUA UCTOYHUKA B YCTaHOBKe

Rs; npeacTasnseT coboit OTHOLLIEHWE TOKa KOPOTKOro 3aMblkaHUsl MCTOYHUKA SNEKTPONUTaHWS B ONpefeneHHoil
Touke npucoefuHeHns (TIT) K KaxyLeiAcs HOMUHANBHOW MOLLYHOCTM YCTAaHOBKW MAW YacTU YCTaHOBKM, MOnyvaroLlei
nuTaHue ot aToi Tl (cMm. pucyHok B.2):

Rsia = Ssca!Sita=Isca!ltna: (B24)
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MHpekc N1 B popmyne (B.24) o3HayaeT paccMaTpuBaeMyl 4acTb YCTaHOBKM, MHAEKC a 03HauyaeT TOuKy npucoe-
AVHEHUS, ABNAOWYIOCA UCXOAHON Ans 3TOl yacTu.

MpnmMmeyaHunsa

1 B 1.5.35 [5] u 3.69 [23] oTHOCUTENbHAsA MOLLHOCTb KOPOTKOro 3aMblkaHusi RSC onpegeneHa kak OTHOWeEHWEe
MOLLLHOCTM KOPOTKOrO 3aMblKaHWS MCTOYHMKA K KaXyLlelcs MOLHOCTA OCHOBHOI cCOCTaBnslLWeld Ha NMHeNHOl CTopoHe
npeo6pasoBaTtensa (npeobpasoBaTtesneil). 7o onpefeneHne OTHOCUTCH K AAHHO TOUYKe 3N1eKTPUYEeCKol ceTu, yCcTaHOB-
NEeHHbIM paboynMm yCcnoBUAM W KOHKPETHOW KOoHdurypauumn cetu. B HacToswem cTaHgapTe NPpUMEHEeH Takoi e Moaxof,.
OpHako BenuunHa RS/ OTHOCUTCA K HOMWMHANbHOW Kaxylleics MOLHOCTM CYMMapHO Harpysku, NOAKIOYEHHOW K
TOYKe MPUCOEAUHEHUS «BHM3 MO MOTOKY», & He K KaXyleihcs MOLHOCTM OCHOBHOI cocTaBnfAwlLlieli onpefeneHHol
Harpy3ku (npeobpasoBartens), NOAKMOYEHHON K TOUYKE NPUCOEAUHEHUS «BHW3 MO MOTOKY».

2 [faHHoe onpefeneHve MOXeT OblTb NPUMEHEHO K pas3/iMyHbIM ycTaHOoBKam. B atom cnyuvae Tl npepcrtasnser
co6oii TOM, nITNAcooTBETCTBYET COrlacOBaHHOW MOLLHOCTH.

3 [laHHOe onpefeneHne MOXeT OblTb TakkKe TMNPUMEHEHO K OTAEefNbHOW YacTu YCTAHOBKW C HOMWHAaNbHbIM
Tokom |TNA OTHOLWEHNE TOKA KOPOTKOTO 3aMblKaHWA WUCTOYHUKA B ycTaHOBKe RS/ BbipaxaeTcsi Kak OTHOWeEeHue Toka
KOPOTKOro 3amblikaHua B TBI yacTu yCTaHOBKW K €e HOMUHANbHOMY TOKY.

4 TpuMeHsAs paclwmnpuTesibHoe TO/IKOBaHue TepMuHa, faHHOoe onpefeneHne MoXeT OblTb Takke MPUMEHEHO K
oTAEeNbHOI YacTu o6opyAoBaHUS ¢ HOMUHaNbHbIM TokOM /TNj. RS/, BbipaxaeTcsi kak OTHOLIEeHMe ToKa KOPOTKOro 3aMbl-
KaHusi, Cyl,ecTBYlOLLEro BO BHyTPEHHEW paccmaTpvBaeMoil Touke (ob6ecneynBaeMoii NCTOYHNKOM) NUTaeMoi yactu 060-
pygosaHus. [laHHoe pacwuputesibHOe TOJ/IKOBAHWE MPUMEHUMO TOJIbKO MPU PacCMOTPEHUU BHYTPEHHUX COCTaBHbIX
yacTeil obopynoBaHus.

5 YacTb A yCTaHOBKM C OTHOLIEHMEM TOKa KOPOTKOro 3aMblKaHUA UCTOYHMKA RSia npefcTaB/ieHa Ha pucyHke B.2.
YacTb A BK1oYaeT B cebs yacTb B ¢ OTHOWEHMEM ToKa KOPOTKOro 3aMblkaHUs UCTOYHMKa Rs/B, a Takxe yactb C U T. 4.
YacTb B B cBOW ouyepefb BkAwYaeT B ceba yacTtb Bl, yactb B2 n T. o. Takue pasfeneHnss cxem no3BOSAKT NpOBOAUTL
aHanu3 n OUeHKY pasfINYHbIX OTHOWEHMWI TOoKa KOPOTKOro 3aMblkaHMA B Pas3/IMYHbIX BO3MOXHbLIX TOYKax npucoepu-
HeHuA.

PucyHok B.2 — TOTM, TBI, oTHOWeHMe ToKa ycTaHOBKM U RS/

B.2.3.7 OTHOLWEHNEe KOPOTKOTO 3aMblKaHua
Rsc npepgctaBnseTt co60ii OTHOWeEHWE MOLHOCTM KOPOTKOro 3aMblikaHus B TOI kK HOMUHaNbHOW Kaxyueics
MouULHOCTM o6opygoBaHus (cm. TOCT P 51317.3.4 nFOCT P 51317.3.12):

Rsc="SC”Ne = IsC LNe- (B-25)

MpunmevyaHune — CyyeToM npumepa, NPpUBEAEHHOrO Ha puUcyHke B.3, aTa BeiMUnMHa MOXeT OblTb BblpaxeHa
KaK (OyHKUMSI OT COOTBETCTBYHOLWMX 3HaYeHnii RSh Ha pucyHke B.3 npegcTaBneHa yacTtb 060pyaoBaHua (e), nonyvarwollas
nutaHme oT WKWHbI (TBM5 npu Toke KOpoTKoro 3ambikaHus Isc B TOM u HoMuHanbHOM noTpe6nsiemom Toke 1lle.
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MprvMeHeHVe NpuBefEHHbIX Bbille onpegeneHwii gaet:

Psie = Sscg/S/fe = /SC5//L\\e=
=Uscsg//SC) (IsC”LNe) = (SSC5/SSc) (RSCe) (8.26)

MM Rsce = (Ssc/Sscs) Rsie-

JT0 onpejeneHve NPYMEHWMO NpW  YCTAHOBEHWW YCNOBUIA NpPUCOEAMHEHUSA YacTh 06OpYyAOBaHUS K HU3KO-
BONbTHON 06LWECTBEHHON pacnpeaennTenbHoi cetn ¢ yyetom TpebosaHuii FOCT P 51317.3.4 n TOCT P 51317.3.12.

PucyHok B.3 — TOIM, TBI, oTHOWeHWe Toka yCcTaHOBKM U Rsc

MpumeuvaHnune — [pyroe onpegeneHne RSC ana BbinpaMuTenei, yuuTbiBalolwee MNOCTOAHHbIA TOK,
npueeneHo B pasgene A.2 [13].

B.2.3.8C30, Heco3gawume nomex

Ha C3n, cooTtBetcTByowme Hopmam [OCT P 51317.3.2 wnm Hopmam ctyneHn 1 FTOCT P 51317.3.4, moxeTt
6bITb HaHeceHa Hapgnucb «C3M He MckaxaeT 3/1eKTPOMArHUTHYH0 06CTaHOBKy». [pumeHeHue Takux C3IM pgonyckaeTcs
6e3 orpaHuMyeHunit.

B.3 NpuMeHeHne cTaH[apPTOB 3MUCCUU TAPMOHNK

B.3.1 O6uwmne NnoaoXeHnNs

B pe3ynbTate TeopeTM4eckoro M3yyeHus CUIoBbIX nMpeobpasoBaTesneil N Nx NpUMeHeHWs npeobpasoBaTenu Gbinn
MO EennpoBaHbl Kak UCTOYHWKN FapMOHMYECKNX TOKOB. HekoTopble HOBble nNpeobpasoBartesiv, OTHOCALWMECA K UCTOYHU-
KaM HanpshkeHus (MCnosib3yloLlime YCKOPEHHYI0 KOMMYTaUuio v ynpasaeHne ¢ ucnonb3osannem WAM), nyywe paccmart-
puBaTh Kak UCTOYHMKMN TFapMOHUYECKUX HaMpPsHXXEHWUA, XOTA OHM nogkntoyvalTca K Tl (koTopas Takke ABASeTCA UCTOYHU-
KOM HarnpshkeHus), NosiHoe conpoTuBfieHne (PeakTUBHOCTb) KOTOPOW npeo6pasyeT KX B MCTOYHMKM TOKa.

OgfHako aTa obuienpuHATas MoAeNlb HeNpUMEeHWMa, ecnyn BHYTPEeHHee rapMOHWYecKoe MOJIHOe COMNpOoTUB/EHWe
npeo6pasoBaTensi SIBASETCA HU3KMUM B CPABHEHUWU C MOJIHbIM COMNPOTWMBIEHWEM 3NEKTPUYECKOW ceTu. B kavecTBe npu-
Mepa paccmaTpuBalT cryyail AMOAHOr0 BbIMPAMUTENSA, B KOTOPOM Ha CTOPOHAX MEepeMeHHOro W MOCTOSHHOTo ToKa
OTCYTCTBYIOT Kakme-nnbo passBs3biBalollMe peakTopbl. [apmMoHMYeckne HanpsxeHus 6yayT onpefenaTbCA KOMMOHeHTa-
MW C HU3LWIMM FapMOHUYECKUM MOJIHbIM COMNPOTUBJ/IEHUEM.

Mpy ycTaHOBNEHUN MOAENVN WCTOYHMKA FapMOHUYECKUX TOKOB HEOOXO4MMbl MUHWMAas/IbHblE 3HaHUSA CUCTEMBI.

Mogaenb NCTOYHMKA rapMOHMYECKNX TOKOB 4acTo NpurogHa Ana 60nbluMHCTBA NpeobpasoBaTeneil U A4na rapmMoHu-
YECKUX COCTaBNALWMX A0 25-ro nopagka. OfHaKo Takylo MoAesb ciefyeT USMEHUTh A1 YacToT, PacMo/IOKEHHbIX Bbllle
4acToT rapMoHMyeckmx coctaBnswmux 40-ro nopsigka, rae 6onee yfo6HON, kak npaBuio, SBNsSieTCA MOAE/Nb NCTOYHMKA
rapMOHNYEeCKMX HanpsxeHwin. B cpefgHeil 06n1actn rapMOHMYECKMX COCTaBnawWwmMx nopsagka oT 25 ao 40 Heobxogumsl
cneuunanbHble Mepbl OnNpegeneHvs npuemaemMoi Mogenu.

[ns Toro 4to6bl onpegennTb NOPSAAOK U aMNANTYAY Pas/IMyHbIX TapMOHUYECKMX COCTaBASALWMNX ANS Pa3/NYHbIX
BMAOB npeobpasoBartesneli, 6blaM NpeAcTaBfieHbl pasfinyHble Mogenu. O630op 3TMx ny6nukauuini npueegeH B [13]
(pasgen A.1) n B [7] (npunoxeHune B) nnun B [6] (NnpunoxeHue B), B KOTOpble BKIOYeHa UHopmauusa u3 [24].
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B HacTosileM cTaHfapTe AaHHbIA aHanu3 He NMpUBOAUTCS.

COll yacTo SBnAeTcs UCTOYHUKOM FapMOHUYECKUX TOKOB, KOTOPblE BLI3bIBAIOT rapMOHUYECKUE HanpsiKeHWs.
apMOHUYecKkne HanpsKeHUs AOMKHbI CPaBHUBATLCA C YPOBHSMM SMEeKTPOMarHUTHOW COBMECTUMOCTH, YCTaHOBMEH-
HbiMu B [9], [10]vnu [2], TOCT P 51317.2.4. HeoGxoauMO TakKe y4uThiBaTh BAUAHUE pabovnx U MOHTaXHbLIX YCIIOBUNA,
KaK ycTtaHoBneHo B [13], rae Tawke npeactaBneHbl METOAbI CYMMUPOBaHUS rapMOHUK.

MeTofibl CHMXEHUS YPOBHEl NMOMEX pPaccMOTpeHbl B NpunoxeHun C, npakTuyeckne npasBuna MNOAKIOYEHUS
CO3IN — B B.4 HacToswero npunoxeHusi. C y4eTOM NpOMBILLMEHHON NpakTUkK, oTHocAweiics k C3l knacca C4, ontu-
MarbHble pelleHUs onpefensloT WUCXOAA U3 TEXHUYECKUX U SKOHOMUYECKUX ToyeK 3peHus. OHu BkNtoyaloT B cebs
YMpOLYEeHHbIE METOlbl CHIDKEHUS NOMEX, HanpuMep, UCNONb3oBaHUE onpefeneHHbIX TpaHcopMaTopoB CO CABUIOM
¢as, NPUMEHUMbIX K pasnuyHbiM CIl1.

MpumMeHeHne dunsTpos B kaxao C3MN no oTAensHOCTA MOXET NPUMBECTU K OMAacHOMY PUCKY BO3HUKHOBEHMWS
MHOXECTBEHHbIX Pe30HaHCHbIX YacToT. KpoMe Toro, Tak Kak rapMOHMYEecKUe MONHbIE COMPOTUBIIEHNS, @ Takke cylle-
CTBYIOLLME UCKaXEHUS HaNpPsPKeHUs B OCHOBHOM HEU3BECTHbI U HECTAOUMBbHLI, TO, B YaCTHOCTW, TPYAHO OMpefenuTb
HOMMWHanbHble XapakTepucTuku cunsrpa. MNosToMy crnefyet NpUMEHsTb 06LLMiIA NoAX0A K UNBTPOBAHWUIO YCTAaHOBKMN B
uenom. Takol nogxon cM. B [25].

B.3.2 O6uecTBeHHbIE 3NeKTpUUYecKue ceTu

B.3.2.1 O6wme ycnoBus

Ona HuskosonbsTHEIX COI1 (C HOMMHANBHBIM TOKOM cBhilWe 16 A, HO He 6Gomnee 75 A B ofHOl ¢ase) B
TOCT P 51317.3.12 ycTaHOBIeHbl OrpaHUYEHUST TapMOHUYECKUX TOKOB, MHXEKTUPYEMBIX B 0bLLecTBEHHbIE pacnpeje-
nurtensHble cuctembl. HopMbl, yctaHoBneHHble B FOCT P 51317.3.12, npUMEHNMBbI Npexae BCero K anekTpuyeckomy u
3reKTpoHHOMY 06opyf0BaHuIo, NpefHa3Ha4YeHHOMY AN MOAKIIOMEHUS K 0bLLeCTBEHHBIM pacnpeAenuTenbHbIM CUCTe-
MaM nepemeHHoro Toka. Ecnu COIN npepacraensaer coboii o6opyfoBaHue, oTHocsLweecsa K obnactu npMMeHeHus no
TOCT P 51317.3.12, npumeHsitoT TpeboBaHuA aToro ctaHgapta. OgHako ecnu ogHa unu 6onbluee ynucrio COI BxogaT B
cocTaB obopyaoBaHus, oTHocsLerocs k obnactn npumeHeHua FOCT P 51317.3.12, TpeboBaHuA artoro ctaHgapra npu-
MEHSIOT K KOMIMIEKTHOMY 000pyz0BaHuIo, a He K oTtaenbHeiM COl.

UcnbiTaTenbHas ycraHoBKa AN HEMOCPEACTBEHHLIX U3MePEeHWiA Unn Banuaauum npolecca KOMMbIOTEPHOW UMU-
Tauuu, npumensemasn ana C3T, oTHocAwmxea K obnactu npumeHenua FOCT P 51317.3.4 wnum TOCT P 51317.3.12,
COCTOWT M3 UCTOUHUKA HarnpsPKEHUs U usMepuTenbHoro obopyfoBaHus, kak yctaHoBrneHo B [OCT P 51317.3.12. Ecnu
B KayecTBe He3aBUCMMOrO UCTOYHUKA SNEKTPONUTaHMA AN UCTILITAHWIA NMPUMEHSIIOT CUHXPOHHYIO MaLLWUHY, CefyeT yuun-
TbIBaTb, YTO €€ rapMOHUYECKOe MOMHOE COMPOTUBIIEHUE OMNMpeAEnaeTcs MOMHbIM COMPOTUBMEHNEM OTpULIaTENbLHON
nocrie4oBaTeNbLHOCTU, @ HE TOKOM KOPOTKOrO 3amblKaHMsI.

MpumedyaHune— Ecnn CIMM BrntovaeT B ceba TpaHchopmaTop ¢ ha3oBbIM CABUIOM, TOMKY U3MEPEHUS
BblBMpatoT Ha nepBuYHO 0BMOTKe.

N3mepeHUsi NpoBOASAT NpU YCTAaHOBUBLLMXCA YCMOBUSAX. YCnoBus paboThbl ¢ NpeBbiLIEHNEM MOLYHOCTM (NpU BO3-
[eiiCTBAM Ha MOMEHT BpaLLieHUs MPU NONHON CKOPOCTU) He PaccMaTpUBALOT, TaK Kak OHN OTHOCATCA K UCKIIOHUTENbHBIM
NPUMEHEHUAM, W €CrM UMEIOT MeCTO, TO JOCTaTOMHO OrpaHWYeHbl N0 BPEMEHW.

dyHAaMeHTanbHblE pasnuynusa npoLecca 3MUCCUU FAaPMOHUK CUMOBOMW SMEKTPOHWKOWR npeobpasosartenei B 3a-
BMCUMOCTM OT WX pexumMa paboTsl, NOTpebrieHWs SHeprin Unu pereHepauun SHEPruyu OTCYTCTBYIOT.

YpoBeHb 3NEKTPOMarHUTHbLIX NMOMEX MOXET ObiTb OLEeHEeH MPAMBIMA U3MEpPEHUaMU N6o nMuTaumein npu ycro-
BUSIX, yCT@HOBMNeHHbIX B fOCT P 51317.3.12. O630p MeTOL0B NPpUBEAEH B anropuTMax Ha pucyHkax B.4 n B.5.

YcTaHoBneHbl fBa Bua paboyunx ycroBuid, 4Tobel yuyecTb pasnuyHbie Bugbl COI:

- HOMUHanbHLBIA NOTpPebnaemMblii TOK Npu Ga30BOW CKOPOCTU B pexume ABuratens (4na npeobpasosatens —
NCTOYHUKa HaI'IpFl)KeHI/IH);

- HOMWHasbHbLIA MOMEHT BpalleHWUs Npu 66 % 6a30BOI CKOPOCTU B peXuUMe ABUraTens (4n9 TUPUCTOPHOro NpUBo-
[a NocTOsIHHOro Toka Unn npeobpasoBaTens — UCTOYHUKA TOoKa).

MpumevyaHune —B [6]n [7] GasoBas ckopocTb onpeaerieHa kak MAHWMarnbHas CKOpOoCTb, NMPU KOTOPOK
ABuratenb cnocobeH co3gaBaTb MakCUManbHYIO BLIXOAHYH MOLWHOCTE. B crnyyae npeobpasoBaTtens — UCTOYHUKA Ha-
MPsPKEHUS 3TO YacTo Ta Ke CKOPOCTb, KOTOPYH ABWUraTenb pa3BuBaeT Npu MPSMOM MUTAHWUKU OT BMEKTPUYECKOW CeTH.

Ons oBopygoBaHusa, He oTHocsALWeroca K obnactu npuMmeHexnus no FOCT P 51317.3.2 w FOCT P 51317.3.12
(Hanpumep, Npu HOMUHanNbHOM TOKe CBblle 75 A), npuBefeHbl pekoMeHaauuu B [OCT P 51317.3.12 n B.4
HacTosILLero MpUIOXeHUS.

MpumMmeyaHne — [apMOHUYECKNE COCTaBNSAOLWMNE, CO3AaBaemble PasniHbIMU NEKTPUHECKUMU KOMIMOHEH-
TamMn obopyfoBaHns, MOryT BbiTb CYMMUPOBaHbLI C UCMOMb30BaHUeM Gofiee TOYHOro aHanuTUYeCcKoro npeacTaBieHns
PU3MYECKOro 3aKOHa, COOTBETCTBYIOLLErO KOHCTPYKTUBHEIM 0coBeHHOCTsIM C3IT 1 KOHCTPYKTMBHBLIM 0COBEeHHOCTAM ApY-
rMX KOMNoHeHToB (cM. B.3.3).

B.3.2.2 OueHKa nyTeM uMUTaLUMN

OueHKy aMUCCUU MHANBUAYarbHBIX FAPMOHUYECKUX cocTaBnsawowux oT C3lN MeTofoM uMHUTaLmMn cneayeTt NpoBo-
OWTb, NMPUMEHSAS OCHOBHBIE NpaBuna CyMMUPOBaHMWSA, NPeAcTaBleHHbIe Ha PUCYHKe B.4. HavanbHON cTyneHbio SBnAoT-
¢ xapakrepuctukn C3IT M UCTOUHMKE HaNPsPKEHUS.
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OueHka aMUccUn rapMoHUK

YcTaHoBNeHWe xapakre- Y

pvctuk C3MM: YcTaHoBNeHue xapakre-
- TN NpeobpasoBarens; XapakTtepuctuku C3MM PUCTUK UCTOMHUKA Hanpsi-

|

- HOMUHarnbHbIE 3HaYeHUSA M UCTOYHUKA HaNpPsXKeHus XXEeHUs:
H?anﬂ)KeHVIFI 1 TOKa; - HanpsixeHue Up;
SCemin - YPOBEHb UCKAXKEHWM

HanpsxeHus Uy,
- HECUMMeTpPUSA Hanpsixe-
Y HUN T;

OnpegeneHne Modeny UMUTaLMKN Ha OCHOBE - MOMNHOE CorpoTUBNEHNe
UCTOYHMKa HanpshkeHust

> paccMoTpeHus xapaktepnctuk C3MM 1 ucTodHuka Z(h);
HanpseHUs ’

- Rsce

Y

UcnbiTanna ¢ uenbio Banuaauumn

Nmutaums Moaenu

[na cemeiicTBa Npoaykuuu (NpoayKumm
OQHOTO 1 TOTO Xe BUAa)

CpaBHeHue
pe3ynbTaToB -
C Y4ETOM AOMNYCKOB

Banuagauma mogenu nposegeHa ans Bcex
Buaos C3IM ¢ HOMUHANbHBIMU 3HAYEHUAMKU
B pacCMaTpvBaemMoOM avanasoHe

l

MpogomkeHne MMUTaLWMKN gNs onpeaeneHns SMUCCUM rapMOHUYECKMNX
COCTaBNALMX NPUMEHUTENBHO K MaeanbHLIM YCOBUAM UCTOUHMKA
(Mp¥ HOMUHaNLHOM HanpPsHKEHUU, 683 NCKAKEHWUIA U HECUMMETPUM
HanpspkeHnin u npu Z(h) = 2nhF,-L)

PucyHok B.4 — OueHKka amuccun rapmMoHUYecKkUX cocTasnsowmx ot CIM

B.3.2.3 YcnoBua Harpy3ku npu oLeHKe nyTem UCMbITaHWi

B.3.2.3.1 O6wue nonoxeHus

Ecnn rapmoHuyeckue coctasnstowue, cosgasaemele COl1, U3MEPSIOT NO OTAENBHOCTH, TO NPUMEHSIOT YCIOBUS
Harpyaku, COOTBETCTBYIoLLME BUAY npeobpasoBaTens C3M, KOTopble CYMMUPOBaHLI Ha pucyHke B.5. MNogpobHele cBee-
HWA NpuBefeHbl B B.3.2.3.1—B.3.2.4,
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TUNOBLIE UCTIBITAHMS H& SMWUCCUIO FAPMOHMK
VMU UCNLITAHUS ANA BaNVAALMM MOgenu

UMHUTaUun

YcTaHOBEHNe XapakTe-
puctuk C3MT:
- TUn nNpeobpa3soearens;
- HOMUHaJTbHbIE 3HaYEeHUA
HanpsXeHusa U ToKa;

- RSCe min

Xapaktepuctukmn C3rM

N UCTOYHUKA HanpshXeHuna

YCTaHOBMEHUE XapaKTe-
PUCTUK UCTOYHMKA Hanps-
XKeHusa.

- HanpsxkeHne Uy,

- YPOBEHb UCKaXXeHWUN
HanpsbkeHns: Uy,

Y

C TUPUCTOPHbBIM BXOAOM

Mpeobpa3soBaTtenu ¢ ANCAHBIM
BXOAOM (Un1 TUPUCTOpamy,
UCMONb3yeMbIMU B Ka4yecTBe
anognos). Mpeobpasosatenun

]

- HECUMMETPUST Hanpshke-
HUW T;

- MOJTHOE CONPOTUBIIEHNE
WUCTOYHUKA HanpshKeH s
Z(hy,

- Rsce

A

\

\Bmcan/

Mpeobpa3soparenu,
CaMOKOMMYTUpyeMble Ha BXoae

COCTOAHKE

Ona HoMMHanbHOro Toka < 75 A
BXOAHOW TOK (CpedHeKBagpaTUHecKoe 3HauYeHue)
100 % /) B ycTaHOBMBLUEMCSI COCTOSIHUM.

Ons HoMMHamnbHoro Toka < 75 A
BXOAHOW TOK (CpefHeKBaapaTuueckoe sHaveHue)
100 % Ip v MeHee Npu MuHuMU3aLUM THC,
pexum paboTbl ABuraTens, ycTaHOBUBLLIEECS

BxogHow Tok (CpegHekBagpatuyeckoe
3Hauenve) 100 % Iy v meHee

npu MuHuMKu3aummn THC,
pexuM paboTbl ABuratens,
YCTaHOBUBLLEECH COCTOSIHUE

Mexanu-
yeckast

Bug
Harpysku

HarpyxeHHbi
asurartens

Y

npeobpasosarens

3nekTpu-
yeckasn

Mexanu-
yeckas

SnekTpu-
yeckast

Bua
Harpysku

HarpyxeHHbll
Asurarernb

Bua

\

KopoTko3aMkHyTas uenb

unu peakTop Ha BbIxoge

NIUHUW NOCTOAHHOTO TOKA
{makcummnsauus THC)

Peauctop Ha Bbixoge NMMHUM
NOCTOSIHHOTO TOKA WUITN Pe3ncTop
W UHAYKTOP Ha BbIXoAe
npeoGpasoBarens

Peanuctop Ha Bbixoge nuHun
MOCTOSIHHOTO TOKa
UIrn yCTaHOBKaA «BMITOTHYIO»
(vcnonb3yst BXoA U BbIXOA
npeobpasosarenen)

PucyHok B.5 — Ycnosus Harpysku npu U3MepeHUsiX rapMOHUYECKNX COCTaBMSIOLLMX, cosgaBaemMblx CIMN
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Ha pucyHke B.6 npefcraBneHa ucnbiTaTeNlbHas YCTaHOBKa C MWCMONb30BaHWEM MEXaHUYECKON Harpysku.
PucyHkn B.7 1 B.8 unnocTpupyoT BO3MOXHOCTU NPUMEHEHUS SNEKTPUYECKUX Harpy3oK npu oTCyTCTBUU MeXaHU4YeCcKon
Harpysku.

CeTb aneKkTponuTaHus

WMcnonbsyemas C3M
MpoBHMK
TOKa
© MpeoBpasosaters D'TBe‘:'_Irf' Me:zr:;;gcaﬂ
TpaHccopmatop
Ansa nogbopa HanpsbkeHns
Wnmn Rgeg
McnbirarensHoe
oGopyaosaHve

PucyHok B.6 — McnblTaTenbHan ycTaHOBKa C MEXaHUYECKOW Harpy3koi

B.3.2.3.2 InoaHbIA BEINpsAMUTENDb Ha BXoae

COIl1 ¢ AMoaHbIM BhINpsSMUTENEM Ha BXxoAle (WU TUPUCTOPHBIM BLINPAMUTENEM, WNW TUPUCTOPaAMU, NCNOMbL3Y-
eMbIMU B Ka4ecTBe AMOL 0B € YHKUMEN nepekniodaTens) MoryT bbb ucnbitadbl Npu 100 %-HOM HOMUHANBbHOM NOTPe6-
NSIEMOM TOKe (CpeaHeKBagpaTU4ecKoe 3HaYeHWe), yCTaHOBIIEHHOM B TEXHUYECKOW AOKYMeHTauuu nsrotosutensa. He-
obxogumMas Harpyska Ans nofydyeHus noTpebnsemMoro Toka MoxeT 6biTb obecnedeHa asuratenemM, BbIGpaHHBIM
U3roTOBUTENEM, U MEXaHWUYECKOW Harpyskoil Ana paboThl B YCTaHOBMBLLEMCA peXnUMe.

HarpyXeHHbIi ABUraTenb MOXeT ObiTb 3aMeHeH aNeKTPUYECKO Harpyskoi, nogkno4aeMon K Bbixofy npeobpa-
30BaTENSA UMK K BEIXOAY NIMHUN NOCTOAHHOMO TOKa, NPU CREAYIOLWNX YCNOBUAX:

- Ha BbIxoge npeobpasoBaTenn 3NEKTPUYecKas Harpyska [JOSDKHa COCTOATb M3 MHAYKTMBHOCTU U pe3ncTopa
(cM. pucyHok B.7);

- Ha BbIXOAE IWHWM MOCTOAHHOrO TOKa 3NeKTpUYEecKas Harpyska JorbkHa COCTOSATb W3 pesnucTopa (CM. pucy-
Hok B.8).

[ns HOMUHaNbHOro NOTpeGnAemMoro Toka, paBHOMO WNW NpeBbILLALLEro 75 A, YCNOBUA HOMUHANbLHOrO NoTpebnsa-
eMOro ToKka MOryT BbiTb 3aMeHeHbl YCNoBUAMKU, Makcumusupyowmumu THC.

CeTb aNeKTponUTaHus

Wcnonbsyemas CIM
MpoGHKK
TOKa
N © Mpeo6pasoearens
3nekTpuueckas Harpyska,
3aMeHsowWwasn
TpaHcdopmartop HarpyxeHHbI asuraresb
Ans noabopa HanpsKeHus
wnunn Rge,
UcnbiTatensHoe
obopyaosaHue

PucyHok B.7 — UcnbiTaTenbHasn ycTaHOBKa C 3MEKTPUYECKOR Harpyskon,
3aMeHsIoLWeNn HarpyXeHHblil ABuratens
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CeTb ANeKTponuTaHnA

Ucnonbayemas C3MM
Mpo6Huk
Toka BxoaHon
P
O KOHBepTep U punbTp
TIMHWUIA NOCTOSIHHOTO
TOKa
TpaHcgopmaTop ,
anst nog6opa HanpspkeHns 4
Wnmmn Rgeg
OnekTpuyecKan Harpyska,
3aMeHsILLas BbIXOAHON
npeobpasoBarens
McnbiTatenoHoe ~
W Harpy>XeHHbI gsuraterb
obopygoBaHve PyX A

PucyHok B.8 — UcnblTaTensHaa ycTaHoOBKa € pe3NCTUBHON Harpy3Kon

B.3.2.3.3 BxogHow npeobpasoBatenb, BEAOMEIA CETbIO

C3IM c BxofHbIM NpeobpaszoBaTtefnieM, BEeAOMbIM CeThIO (TUPUCTOPHEIM MpeobpasoBaTesieM) UCMBITHIBAIOT NpU
HOMWHaNbHOM CpefHeKBagpaTUYecKoM 3HadyeHuW noTpebnsaemMoro Toka, YCTaHOBSIEHHOM B TEXHWYECKOW [OKYMEeH-
Taluu U3roTOBUTENS, UMK NPU MEHBLLIEM 3HaYeHUW, Makcumusnpytowem THC. B UCNBITaHUSX B YCNOBUSX pereHepaumu
HeT HeobxogumocTu. Heobxogumas Harpyska Ans nonyvyeHWs cooTBETCTBYHOLWEro noTpebnaeMoro Toka MOXeT BbiTb
obecneveHa ABurateneM, BbiOpaHHbIM W3roTOBUTENEM, W MeXaHWYeCKOW Harpyskoi ans paboTel B yCTaHOBMBLUEMCS
pexume.

B cny4ae npeobpa3soBaTens — UCTOYHMKa TOKa HarpyXeHHbIA ABUratenb MoOXeT ObiTb 3aMeHeH UHAYKTOPOM Ha
BbIXOf e FTMHWU MOCTOAHHOMO TOKa (3aMeHsIIoWUM ABUraTerns).

B cny4ae npeobpasoBaTens — MCTOMHMKA HanpsbkeHWs TOKa HarpyXeHHbI ABuratenb MOXET ObiTb 3amMeHeH
Pe3sncToOpoOM Ha BbIXOAe NMUHUKU NMOCTOSHHOrO TokKa (CM. pUCYHOK B.8).

MpuMeydaHune — Yenosus, obecrneduBatoLe MakcuMarnsHoe sHaveHne THC, Gnuskm K ycrioBusiM, obecne-
YMBAIOLMM MaKCUMasibHOe 3HadYeHWe Nynbcauni (Mexay NUKOBLIMW 3HAYEHUSIMN) B NMIUHUW NOCTOAHHOMO TOKa Ha BbIXO-
A€ BXOQHOro npeobpasoBarens.

B.3.2.3.4 CamokoMMyTUpyeMblii BXORHON NpeobpasoBaTtenb

CO3I ¢ caMoKOMMYTUpPYEMbIM BXOAHLIM NpeobpasoBaTenemM UCNLITHIBAKT NPU HOMUHANBHOM CpefAHeKBafpaTu-
YeCcKOM 3HayeHUW NoTpebrnsemMoro Toka, YCTaHOBNEHHOM B TEXHUYECKOW AOKYMEHTaUUU W3roTOBUTENS, UNU NpU MeHb-
LIeM 3Ha4YeHUU, Makcumusupytowem THC. B UcnbITaHNAX B YCNOBUSAX pereHepaunn HeT Heo6XoauMocTH.

Heobxogumas Harpyska Anst NONy4eHUs COOTBETCTBYOWEro noTpebnaeMoro Toka MoxeT bbiTb obecrneyeHa ABU-
ratenem, BbIOpaHHbLIM WM3rOTOBUTENEM, U MeXaHWYeCKON Harpy3koi Ansa paboThl B yCTaHOBUBLUEMCS pexume. Harpy-
XeHHbIA ABUraTenb MOXeT ObiTb 3aMEHEH pe3UCTOPOM Ha BbIXOAE MWHWUM NOCTOSAHHOrO TOKA.

B.3.2.4 MakcumanbHoe 3HaveHue THC

PaboTa npu HOMUHaNEHOM MNOTPebNsAEMOM TOKe He Bceraa SBNAETCA HeobxoauMon ANA cooTBeTCTBUA TpeboBa-
HMAM MaKCMMU3aLMU CyMMapHOro Toka rapMoHuk (THC) (B notpebnsaeMom Toke).

MpumMmeyvyaHune — BHacroawem ctaHgapte THC npeacTaBnaeT coboilt cyMMapHoe cogepXaHue rapMoHuyec-
KMx cocTaBrnsowmx (cM. B.2.2.7), 4TO coBrnagaeT ¢ onpegeneHnem B [22] (651-20-12). B FfOCT P 51317.3.12 THC
0603Ha4YaeT CyYMMapHbI rapMOHUYECKUIA TOK, KOTOPLIA MOXHO paccMaTpuBaTb Kak CyMMapHoOe cofepxaHue rapmMoHu-
YeCKUX COCTaBNSAIOLLUX B TOKE.

[na onpepeneHHblx BUAOB npeobpasoBaTteneit (Hanpumep, ana npeobpasoBateneil — WCTOMHUKOB ToKa) Nynb-
cauuv Toka B NMMHUK NOCTOSHHOIO TOKA 3aBUCAT OT CKOPOCTU BpalleHna ABuratens. Hauxyglune ycnosus BO3HUKaOT Npu
HYNEeBOW CKOPOCTH, UTO 3KBUBASIEHTHO 3aMeHe HarpyXXeHHOro ABuUraTens WUHAYKTOPOM Ha BbIXOAE NIMHUW MOCTOSHHOMO
Toka. OTOT criyyaid, B OCHOBHOM, He NpefcTaBnseT HopmanbHoW pabotel COMM.

OLeHKy rapMOHUYECKUX TOKOB, CO3fjaBaeMblX pasnuyHbiMU Bugamu C3IM ¢ HOMUHaNBHBEIM NOTpebnsaeMbiM To-
KOM, paBHbLIM UNK NpeBLILLAIOLWLUM 75 A, NPoBOAAT NpU cneaytowmx pabovnx ycnosusx:

- HOMUHanbHbIA NoTpebnaemblit TOK Npu 6a30BO CKOPOCTU B pexuMe asuratens (ana npeobpasoBaTtens —
MCTOYHMKA HamMpPsBKEHUS);

- HOMUHarbHLIA TOK ABUraTensa npu 66 %-Hoilt 6a30BOW CKOPOCTU B pexume asuratens (ANA TUPUCTOPHOrO
npvBoja MOCTOSHHOrO TOKa UK nNpeobpasoBaTens — WCTOMHUKA ToKa).

Ona C3I apyrux BMAOB, ANSl KOTOPLIX HEACHO, NPU KakOM W3 BblLLEYKa3aHHLIX YCNOBUA UMEET MECTO HanxyALLui
cnyyail, cnefyeT NpoBOAUTL OLIEHKY Npu 0b6oUX ykalaHHbIX Bbilwe pabodnx ycnosusax. MNpu KaxgaoM u3 3TUX YCNoBUiA
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rapMOHWYECKUEe TOKM JOIMKHbI ObiTb OLEHeHbl B NMPOLeHTaX OT HOMWHaNbHOMO 3Ha4eHWs OCHOBHOW cocTaBnstoLLei
noTpebnsemMoro Toka. YcnoBus, Npu KOTOPLIX 3HaveHune THC GyaeT HauBbICLLUM, CrefyeT paccMmaTpuBaTh Kak Hauxysa-
LUWiA cryYaid.

Ecnu aTu aBa ycrnoBusa He MoryT GbITb OLieHeHbl (MyTeM UCTbITaHUiA U NPOBEPEHHON UMUTALMN) UK eCrn Heob-
XOAMMO OLEHWUTE Hu3koBomnbTHYt0 COlM ¢ HOMUHaMbHBIM NOTPEbnAeMbiM TOKOM MeHee 75 A, TO B Ka4ecTBe ansTepHa-
TUBBI NpefnaraeTcs NPoBepUThL YCNOBUS MakcuMyma THC ¢ ucnonb3oBaHueM criefytoLlero yrnpoLeHHoro Metoga. Tok
CO3MM ycTaHaBnMBalOT HWXE HOMWHAMNBHOMO 3Ha4YeHWs noTpebnsieMoro Toka Tak, 4TobObl abconmoTHOe 3HavYeHue Toka
nynbcauuii B JIMHUM NMOCTOAHHOMO Toka Oblfo MakcMMarnbHelM. BbinonHeHune atoro TpeboBaHWA MPOBEPAIT aHanM3oM
opMbl TOKa NPU U3MEHEHWN MPOKMaLKA NUHUA MNOCTOAHHOMO TOKa.

YcnoBus, obecrneunBaroLime penpeseHTaTMBHOCTb ONpefeneHns MaKkcMMmarnbHOro 3HadeHusa THC, MoryT Takke
ObITb BEIMOMHEHEI NPY NPOBEEHUM UCTbITAHWIA UK Banugaluy npoLecca MMATaLUN C SNeKTPUYECKON Harpy3Kon nytem
perynmpoBaHusi CpeAHero 3Ha4eHnsa Toka B IMHUKU NMOCTOAHHOrO TOKa.

NamepeHne nHameuayansHoro KospduumeHTa uckaxenuin /DR (cm. B.2.2.12) obecneunsaeT Npu 3TUX yCroBUSX
nepeoueHky Haubonee BaxHbLIX TFaPMOHWYECKUX COCTaBMSANLMX Toka. Pesynbratel 3TUX U3MepeHuii MoryT ObiTb
NMPUHATEl B Ka4ecTBe pPe3ynsraTtoB UCMbITaHUWA, €Criv HOMUHAaNbHOe 3Ha4YeHWe ToKa He [OCTUraeTcs, a UMuTauusa He
ncnonb3ayeTcs.

B.3.3 MeToabl cyMMMpOBaHUS rapMOHUYECKUX COCTaBMAIOLLUX B ycTaHOBKe. [IpakTuyeckue npasuna

B.3.3.1 MpuHUMNManbHble NONOoXEeHUs

MapMOHWYecKkne CoCTaBMstoLMe OT pasfn4HbIX KOMMOHEHTOB (YacTeil obopyaoBaHus) cymmupytoTcss Hanbonee
npuemnemelM cnoco6oM. BribpaHHbIA METOA CYMMUPOBaHUA MOXET ObITb GLICTPLIM, HO KOHCEpPBaTUBHBLIM NpUGMXe-
HueM. Mpn HeoBXxogMMOCTH NOBLILUEHHON TOYHOCTU MOXET ObITb BeIOpaH Npuemnemelil 3aKkoH CyMMUpPOBaHUS, y4UTbIBa-
IOLLMIA NPUHLMN AeWCTBUSA U CTPYKTYpY npeobpasosateneit C3lMN. Pe3ynsraTel CpaBHUBAT ¢ HOMUHANBLHBIM 3Ha4YeHMeM
OCHOBHOIA COCTaBMsAtoLeil ToKa annapaTta Unu cuctem (kaxylleica noTpebnsaemMoi MOLLHOCTbIO).

B.3.3.2 NpocTroe apudmeTuyeckoe cyMMMpoBaHue rapMOHUYECKUX TOKOB

Mpun 3TOM NoAXoAe rapMOHUYECKWE TOKU CYMMUPYHOTCA apudmeTnyeckn. JaHHblii METOA NpOCT, HO YacTo focTa-
TOYHO KOHCepBaTuBeH. PacyeTbl MHOUBUAYANbHBIX OTHOLUEHUA WCKaxeHWi /DR (Ana kaxaoro nopsika) npoBoAAT Ans
TpexdasHbIX KOMMOHEHTOB C NPUMEHEHWEM NPUBEAEHHOrO HUXE YpaBHEHUs, MPUMEHUMOro AN BCEX UCKaKatoLLUX
KOMMOHEHTOB MNU YacTu ycTaHoBku. HD npeacTaBnseT coboli obuwiee oboaHaveHue ans /DR wnu THD. Unpekc eq
OTMEYaeT, YTo AaHHasA BEeNu4YMHa OTHOCUTCA K onpefeneHHon YacTi obopyaoBaHusi B cucteme. Mnaekc /T oTMeyaer, 4to
nprMep OTHOCWUTCS K YacTW YCTAHOBKU, OfHaKO NPUMEHUM K YCTaHOBKE B LeNnoM (C ucrornb3oBaHueM uHgekca ST):

S
eq
HD = ¥, HDog (B.27)
eq

B aToM ypaBHeHuu HD,, BbipaxaeT HOMUHAmbHbI OCHOBHOW TOK KOMMOHeHTa (YacTu obopyaoBaHus),
a HD — HOMWHanbHbIi OCHOBHOW TOK YacTy YCTAHOBKU (NPW  COrNacoBaHHOW BHYTPEHHEN MOLHOCTH).

Ons oaHodasHbIX KOMMOHEHTOB MPUHUMAlT BO  BHMMaHWe  JAOMOSNHUTENbHBIA  KOSIPPUUUEHT ydueTa
HecCUMMeTpuHm;

- ANA ofHoMa3HbIX Harpy3ok, (hasa—dasa, KoshhULINEHT paBeH 3

- ANS oAHOga3HbIX Harpy3ok, asa—HenTpanb, koadduLUUeHT paBeH 3:

S
3| HDog = | . (B.29)
Sir

[lononHnTenkbHbI KOS(HMULNEHT y4eTa HECUMMETPUM NMPUMEHSIOT K TEM BENIMYMHAM, KOTOPblE OTHOCSITCS K Upes-
MepHbIM HarpyakaM, CO3AatoLUM YCrOBUS HECUMMETPUN.

lpumep: S;r = 150 kBA.

Yacmb uckaxarouwje2o obopydoeaHusi Ne 1: Seq =25kBA ¢ HD = 65 % omHocumesiLHO €20 HOMUHaNLHO20
moka.

HDqyq = 65 (25/150) % = 10,8 % omHocumensHo lry, (unu Syy).

HYacmb uckanaiouezo ob6opydoearusi Ne 2: Sqq =10 KBA ¢ HD = 10 % omHocumesbHO 20 HOMUHalIbHO20
moka.

HDgq2 = 10 (10/180) % = 0,7 % omHOcuUmenbHO Iryg (UNU Spy).

Yacmb uckaxaroujezo o6opydoearusi Ne 3: Seq =1 kBA ¢ HD = 85 % omHocumesnbHO €20 HOMUHallbHO20
moka, Ho odHogha3Ho20 (¢haza—cpa3sa), e 1,73 paza npeebiwarouje2o0 HOMUHaNbHbIU MOK NPU cuMMempuYHoU
Hazgpy3Ke, ¢ 2apMOHUKaMU, YMHOXeHHbIMU Ha 3.

HD¢oq3 =85 (1,0/150) - 1,73 = 1,0 % omHocumensHo Iy (unu Sy).
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Ansa cucmemsbt HD = (10,8 + 0,7 + 1,0) % = 12,5 % ¢ £Soq /S;7= (25 + 10 + 1)/150 = 0,240.
Pacyem cnedyem npoeodumi 01151 2apMOHUKU Kaxdoz2o nopsioka u dns THD.

B.3.3.3 Meton nceBOoKBagpaTU4YeCcKoro CyMMMpoBaHus (epeMeHHbIW NoKa3aTtenb cTeneHu)

CyMMUpoBaHue rapMOHUYECKUX TOKOB BO3MOXHO C NpUMeHeHWeM Gonee penpeseHTaTMBHOMO 3aKoHa:

- K TOKaM, OTHOCUTENbHO KOTOPbIX U3BECTHO, YTO OHU MpoTeKaloT B ase (Hanpumep, TOKU B AMOAHOM BLINPSIMU-
Terne), NPUMEHSIIOT apuMeTUYecKoe CYMMUPOBaHUE KaxXAoro nopsijka:

In =2 I, (B.30)

- MPU crnyyaiiHOM (a3oBOM COOTHOLLEHUM MEXAY TOKaMW MPUMEHSIOT pasfuYHble noKasaTenu CTeneHW npu
CYMMUPOBaHUM KaX[oro rnopsigka:

1/ o
I = [Z/m“] : (B.31)

rmea=1ana h<5;
a=14ana5<h<10;
a=2ana10<h.

C nomMoLbio BbiWenpuBeeHHbIX (hOpMyI OLIEHUBAIOT UHAUBUAYANbHBIE rAPMOHUYECKUe TOKU, a Takke THD.

3TOT MeToA NO3BONSET AaTb OLIEHKY rapMOHUYECKUX TOKOB, NOCTYNAIOLWUX U3 CUCTEMBI.

PesynetaT cymMMUpOBaHUs paccMaTpuBaloT MO OTHOLWEHUO K HOMUHANbHOMY OCHOBHOMY TOKY CUCTEMbI
(cornacoBaHHas BHYTPEHHSIA MOLLHOCTb) U MOXET MCMoSb30BaTbCA ANS AEMOHCTpaUun COOTBETCTBUS TpeboBaHUAM
TOCT P 51317.3.2 unu FOCT P 61317.3.4 (cmyneHb 1 unu 2) € y4€TOM HOMUHamMbHbLIX XapaKTepUCTUK MALUUHBI UNK
cuctembl. PesynbraTel CyMMUPOBaHWS MOMYT UCMONb30BaTbCA AaXe ANA OLEHKU COOTBETCTBUA GOMNbLUMX NPOMbILLSEH-
HbIX CUCTEM UMK YCTaHOBOK.

B TMNWYHBIX cnyYasx STOT MeToh NPUMEHSIIOT K 060pyA0BaHWIO ANA NErkoi NPOMBILLIEHHOCTU C «COrNacoBaHHOMN
MowyHocTeo» oT 30 go 100 KBA unu K ycTaHOBKaM ANSA NErkoi NPOMBILLNEHHOCTU C «COrNacoBaHHON MOLUHOCTBIO» OT
100 po 300 kBA.

B.3.3.4 Noaxop ANnsl NPOMbILUNEHHbIX ANEKTPUYECKUX CeTEW, OCHOBAHHbLIN Ha pacuyeTax u/Mnu namepeHuax

Ecnu cooTBeTCTBME HOPMaM FrapMOHUYECKUX COCTaBAAIOLWMX HE MOXET BbiTb JOKAa3aHO C MOMOLLbIO UCNONb30oBa-
HUS BbILLEYNOMSAHYTBIX MPUBNKEHHBIX METOAO0B, TO HEOBXOAUMO NPUMEHNATL 6onee TOYHYI0 OLEHKY SMUCCUMN FapMOHUK.
3T0 kacaeTcss cyMMapHoOro Toka, noTpebnsemoro ycTaHOBKOW.

CyMMapHbIA rapMOHUYECKUIA TOK, BbipabaTbiBaeMblil YCTAHOBKOIA, BKITlo4as Harpysky, AOSKeH ObiTb onpepeneH
pacyeTamMn Unu usMepeHusamMKu. [lpu 3ToM HeobXoAMMO y4nTeIBaTb AelicTBUTENbHbIE (ha3oBbleé COOTHOLEHUA MeXay
rapMOHWKamu, Co3faBaeMblMW Harpyakamu, 4ToObl 3PdeKTel B3aWMOUCKITIOYEHUSI FapMOHUK He Oblnn npourHopu-
poBaHbl.

B TUNWUYHBIX criydasx aToT Nogxoj NMPUMEHSIIOT K 060pyA0BaHWIo AN NErkon NPOMbILLIIEHHOCTU C «CorNacoBaHHON
MoLLHocTBio» cBbiwe 100 kBA unu k obopyfoBaHuio AN TSHKENOW NPOMbILLITEHHOCTH.

B.4 MNpaBuna ycTaHoBKW/OLIeHKa 2NMeKTpOMarHUTHON COBMECTUMOCTM MO rapMOHNYECKUM COCTaBNAIOWUM

B.4.1 NpombiluneHHble TpexdasHble CUCTEMbI Manoi MOLLHOCTY

MpuBefeHHbIE HKE CBEAEHUA MOrYT CMYXWUTb PYKOBOACTBOM AnA ucnons3oBaHua C3M nNpu UX BKNHOYEHUN B
cocTtaB annaparoB unu, B Sonee obLeM NoHMMaHWK, B cucTeMbl. [pUMeEHeHWe HOPM rapMOHUYECKUX COCTaBMAOLLMX K
Kaxgoi C3IM MOXET NPUBECTU K HESKOHOMUYHOMY PeLLEHNIO /UMK K TexHudeckoMy abeypay. YacTo npasunbHee npu-
MeHUTb 06LMIA nogxoh K dUMETPOBAHUIO YCTAHOBKW B LienoM. 370 TpebyeT cyMMMpOBaHWUA rapMOHWYECKUX TOKOB,
co3faBaeMblX BHYTPU YCTaHOBKM.

MpoueAypa OLEHKN SMUCCUN FapMOHUYECKMX MOMEX B LieNIoM npefcTaBrieHa Ha pucyHke B.9.

Kak yctaHoBneHo B 6.2.3.1, TpebosaHua [OCT P 51317.3.2 n fOCT P 51317.3.12 NpUMEHSIOT K annapaTam,
cogepxawum COl1, koTopble HenocpeCcTBEHHO nogkmtodeHbl K TOM B 06LieCTBEHHbLIX HU3KOBOSETHLIX pacrnpeenu-
TeNbHbIX AMneKkTpudecknx ceTsax. lMoaTeepxaeHWe COOTBETCTBUA MNPOBOAUTCA MYTEM CPaBHEHWSA YPOBHEN WHAMBUAY-
anbHbIX OTHOLUEHWIA uckaxeHWn /DR (kaxxporo nopsaka) v cymmapHoro KoadduumMeHTa rapMOoHWYecKUX cocTaBns-
towux THD, cosgaBaeMblx annapaTtoM WU CUCTEMON, ¢ TpeboBaHUAMU, ycTaHoBMNEeHHbIMU B [OCT P §1317.3.2 un
FOCT P 51317.3.12.

Ons COl, koTopble He OTHOCATCA K 06nacTu NpUMeEHeHUs1 3TUX CTaHAapToB, B Ka4eCTBE PYKOBOACTBA MOXET ObIThb
ucnonb3oBaHa creaytoLwjas npoueaypa.

OBbIYHLIA NOAXOA 3akntoyaeTes B NPUMEHEHUN HOPM rapMOHUYECKUX TOKOB K yCTaHoBKe B LiernoM. OueHka cym-
MapHbIX FaPMOHMYECKMX MOMEX NMPOBOAUTCH C UCMOMb30BaHWEM NPUEMIIEMOro 3akoHa CYMMUPOBaHWSA, B COOTBETCTBUM
C TpebyeMoi cTeneHbio NpubnuxeHus (cMm. B.3.3). MNpumeHeHWe ynpoLLleHHOro MeToda U KpuTepueB JOMycKaeTes, ecnu
cornacoBaHHas MOLHOCTb HaXOAMUTCA B Npefenax cpefHUX 3HaveHuii (Hanpumep, mexay 100 n 300 kBA), kak npea-
cTaBrneHo Ha pucyHke B.9. 3a cootBeTcTBMe COlN HopMaM rapMoHu4ecknx Tokos B TOl 0TBETCTBEHHOCTL HECET NOMb30-
BaTenb.
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OueHka amuccum Crapr MpumeuaHue— OnopHble 3HaYEHNS
rapMOHUYECKUX NoMex rapMOHUK OTHOCATCS K TOKY.
Aa 3Muccuen rapMOHUYECKIX Nomex
THD <5 % >
ot COI1 MOXHO npeHeSpeyb
Het
C30M moxet ObiTb
C3M cooTtBeTCcTBYET
ucnonksosana g cocrase | Her TpebosaHuAM \ Ha _ C3I1 moxer 6bITb UCnofb3oBaHa
annapava wnn cicTemsl FocT P 51317.3.3 unn g 6e3 orpanuyeHmit
NpY YCMOBMSIX, yKA3aHHBIX TOCT P 513173 11/
Hke = TunnuyHaa o6cTaHoBKa GbITOBbIX
[ He OTHOGHTCS K 061ECTH 1 KOMMEPYECKUX MOMELLIeHUA

npuMeHeHua cCTaHgapTos

|

OueHKa 3MUCCUM rapMOHNYECKUX NOMEX OT CUCTEM, ucnonbayrowmx CIMM

!

HuskoBonbTHLIE pacnpenenuTerbHble CeTU

Y

MNpombiluneHHele ceTh

\ i

Y

CornacoBaHHasa MolHocTb < 100 KBA

100 kBA < cornacoeaHHas MowHocTb < 300 kBA

(]

OI'IOpHOG 3Ha4YeHUe — HOMUHanNnbHoOEe
3HavYeHune ToKa annapara
UInv CUCTEMbI (HOMVIHaJ'IbHaﬂ
MOLLHOCTb CMCTeMbI)

!

CyMMUpoOBaHue rapMOHUYECKOro coaepxaHus:
- apudMeTuYecKoe CymmMupoBanue

B cooTBeTcTBUM ¢ B.3.3.2 unu

- ICEBAOKB2APATUMECKOE CYMMUPOBAHUE

B cotBetcTBUM ¢ B.3.3.3, unu

- BEKTOPHOE CyMMUpPOBaHUe ¢ MakcuManbsHO
BO3MOXHOW TOMHOCTBIO B COOTBETCTBUU
¢cB.3.3

Y

MpoBepka cooTBeTCTBUSA

A
OnopHoOe 3HaYeHne — HOMUHATNBHOE 3HAYEHNE ToKa
obLwei ycTaHOBKW (COrmacoBaHHasi MOLLHOCTb
unu notpebnsemas cornacoBaHHasi MOLWHOCTb)

\

CyMMuUpOBaHUe rapMOHNYECKOrO CofiepXKaHUA:
- apuMeTUYECcKOe UK NCEBAOKBAAPATUYECKOE CyMMUPOBaHUE,
CYMMMUpPOBAHUE MO NEPEMEHHOMY IKCMOHEHUMANBHOMY 3aKOHY
(byHKLMR N3BECTHOTO (ha3oBOro COOTHOWeHUs). B cooTeeTcTBUM
¢B.3.3.3;
- BEKTOPHOE CyMMUPOBaHHE C MaKCUMaNbHO BO3MOXHOW
TOMHOCTBIO ANS KAKAOIO NOPSIAKA rapMOHNYECKUX COCTaBNAIOLWNX
NpW KaXKAOW Harpy3ke CUCTEMbI WNNu uamepeHus. B cooteetcraun
cB.3.34

TunuyHaa obcTaHOBKa KOMMEPYECKUX
MOMELLEHUIA U 30H NETKOW
NPOMBILLITIEHHOCTU

THD<10%

CornacoBaHHast MOLLIHOCTb

TpeboBaHUAM
rocT P 51317.3.12 ot 100 Ao 300 kBA
TunuuHasa o6cTaHoBKA KOMMEPYECKUX TunuuHas obcTaHoBKa
NOMELLIEHUIA U 30H NErKoi NPOMBILLITEHHBIX 30H
NPOMBILLNEHHOCTH Npu1 COrmacoBaHHON
MOLLHOCTH CBbILLES
100 kBA (n cuctem
cpeaHero HanpsbkeHus) |
lMpoBepka cooTBEeTCTBUA
TpeboraHusaM Tabnuupl B.2
B 3@BUCUMOCTU OT 3HAYEHNA RSI
PucyHok B.9 — OueHka sMUCCUN rapMOHUYECKUX NomeX npu ucnonb3oBaHun COl

(anmapaTtoB, CUCTEM UMK YCTaHOBOK)
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B.4.2 Bonblune NPOMbILINEHHbIE CUCTEMBI

B.4.2.1 MNpuHumMnuanbHble NONOXeHUs

MpuBeeHHbIe HUXE CBEAEHUS MOTYT CMYXWUTb PYKOBOACTBOM Ans  UcnonbaoBaHua COIT npu ux BrIoYeHUN B
cOCTaB annapaTtos unu, B 6onee obLieM NoHMMaHum, B cucTemMbl. [1pUMEHeHne HOPM rapMOHUYECKUX COCTaBMAOWNX K
kaxpoi C3IM MOXET NPUBECTU K HESKOHOMHOMY peLLeHUo Wunu K TexHudeckomy abeypay. Yacto npaBunbHee npume-
HUTb O6LWWIA NoAX0A K (PUNBTPOBAHUIO YCTAHOBKM B LiENoM. 3TO TpebyeT CyMMUpOBaHUA rapMOHWYECKUX TOKOB, CO3laBa-
€MbIX BHYTPU YCTaHOBKW.

Mpoueaypa OLEHKN 3MUCCUU rapMOHMYECKUX NOMEX B LIeNIOM NpeAcTaBneHa Ha pucyHke B.9.

[ns ycTaHoBOK, NonyYalowmx NUTaHWe OT AMEKTPUHECKNX CeTel CPeAHero HamnpspkeHus, BKIoYaloLwux 6onblune
CO3I1 1 ocobeHHO Te, KOTOpble MMEIOT HOMUHaNbHOE HanpskeHue cebilwe 1000 B nepemeHHoro Toka, criefyeT Henoc-
pPeACTBEHHO NPUMEHSTb TeXHUYECKU oT4eT [14]. OBblMHO YCTAHOBKY pa3fensiioT Ha pasfNMyHbIe YacTu B COOTBETCTBUM
C HanmnymMeM ecTeCTBEHHbIX pa3BA3biBaOLMX YCTPOICTB (TpaHcdhopMaTopos U T. A.). PasgeneHune cnefyeT NpoBOAUTL Ha
OCHOBE aHarnusa NofiHON 3MEKTPUYECKOH CXeMbl, NPUHUMAA BO BHUMaHNE BO3MOXHOCTL PE30HAHCOB (CM. PUCYHOK B.2).

MecTa pasMelleHus HeobxoguMbIx hUNETPOB AOMKHEI BbITb TWATENBHO YCTAHOBMNEHbI, HO OYEBUAHO, YTO PUNLT-
poBaHue kaxgoi COI HenpakTuyHo. OObIYHLIA NOAXOA 3aKMIOY4AETCA B NPUMEHEHUM HOPM rapMOHMYECKUX TOKOB K
YCTaHOBKE B LIENOM UMK K YacTsM yCTaHOBKMW, kak Gbino ykasaHo Belwe. B KpuTuueckux cryyasix nposogutcs Gonee
AeTanbHblii aHanu3 ¢ y4eToM CYLLECTBYIOLMX YPOBHEN rapMOHUYECKNX UCKaXEHUIA HanpshKeHUs.

B.4.2.2 Metop onpeaeneHns NCKaXeHUH TOKa ANA YCTaHOBKK B LIENIOM

HopMbl rapMOHWYECKNX COCTaBIISAIOWMUX TOKa MPUMEHSAIOTCA K ycTaHoBKe B LierioM. Hopmbl npuMensilotcs  ans
MHAMBUAYaNbHLIX OTHOWEHUA UckaxeHWn /DR (kaxpaoro nopsaka) U Ana cyMMapHoOro koadguuueHTa rapMoHUYECKUX
coctasnsowux THD.

FapMoHUYeckne cocTaBnaloWMUe ToKa, co3flaBaeMble YCTaHOBKOW B LIENOM, AOMKHLI COOTBETCTBOBATL YCTAHOB-
NeHHbIM B Tabnuue B.2 B onpeaeneHHoIA Touke npucoeguHeHus (cM. onpegenenne Rg; B B.2.3.6). MNocTaBLyuK U nonb3o-
BaTens COl AOMKHBI NPUIATK K cornawwernto o Touke npucoeauHenus (TOM unu TBIT) M 0 npuMeHeHun Apyrux HOpm
3MNEeKTPOMarHMTHOW 3MUCCUM, YCTaHOBMNEHHbLIX HAa HauMoHanbHOM ypoBHe. YTI1 fgomkeH 6bITb naeHTUULMPOBaHHBI
LUIMHOMPOBOA,.

MpuMeyYaHue— Y4yuTeiBas onpefeneHne Rg U NpucoefMHEHNE K ONpefeneHHOMY LUMHOMPOBOAY, OYEBUA-
HO, YTO BCe Harpysku, nonydaroLiMe nuUTaHWe OT STOro LUMHOMPOBOAA, BHOCSLYWE BKMaj B COOTBETCTBYHOLUMIA TOK /7y,
JOOMKHBI BbITb YYTEHBI NpU pacyeTax SMUCCUM rapMOHUYECKUX COCTaBSIOLLUX.

Takoit nogxoa ucnoneayetca B CLLA (cM. [25]) 4N BceX ypOBHEN HanpsXeHWA B aneKTpUYeckUx pacnpeaenurenb-
HbIX ceTsx. MpuMep npakTUYeckux HopM, npolweaLuunx nposepky B CLLUA, npusegeH B Tabnuue B.2.

[apMOHWYEeCKUE TOKU BhIPaXaroTCs B MPOLEHTaX CYMMapHOro Toka, COOTBETCTBYIOLLEro BHYTPEeHHEN cornacosaH-
HON MOLLHOCTU CUCTeMbl SMeKTPOMNUTaHUs NepeMeHHoro Toka yctaHoBku B UenoM /DR. B cniydae TOMM Tok Harpysku
onpesenseTcs «CornacoBaHHO! MOLLHOCTLIO», TO €CTb MOLLHOCTLIO, COrfacoBaHHON Mexay nons3oBaTeneM U nocTas-
LMKOM SneKTpudeckoil aHepriun. B cnyyae TBI HOMWHanbHLBIA TOK OCHOBHOW COCTaBNAOLEN Harpy3kn paBeH HOMU-
HaneHOMY TOKY Harpysku B dougepe, nogxoasilem K TBIM (cm. B.2.3.5 n B.2.3.6).

Ta6nuuya B.2— TpeboBaHusi SMUCCUU rAPMOHUYECKMX TOKOB B NpOLieHTax oT cyMmapHoro Toka B TOMM unu TBIM npu
cornacoBaHHON MOLLHOCTU

MHavBuayanbHoe OTHOLUEHWE ucKaxeHuid [DR
Rg TDR
h<11 1M1 <h<17 17<h<23 23<h<35 35<h
Rg <20 4 2 1,5 0,6 0,3 6
20 < Rg; <50 7 35 2,5 1 0,5 8
50 < Rg; < 100 10 4,5 4 1,5 0,7 12
100 £ Rg; < 1000 12 55 5 2 1 15
1000 < Ry 15 7 6 2,5 1,4 20

MpumevaHunsa

1 YeTHble rapMOHUKU OFpaHUUUBAIOTCA A0 3HA4YeHWUs, paBHOro 25 % HeYETHbLIX rapMOHUK.

2 [Insi cMCTEM C YMCITOM UMIYSIBCOB @ CBbILLE 6 HOPMbI ANA KaXaoW HAUBUAYaNbHON rapMOHUKKU YMHOXaKT
Ha koaduLmeHT /6. [Ans cucTembl ¢ 12 UMNynbCaMu 3TO COOTBETCTBYET yBefMueHnio B ABa pasa. Hopmel THD
OCTalTCA HEeU3IMEHHbLIMU.
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B.4.2.3 AHanus B KaXXaoOM KOHKpPEeTHOM criyvyae

B kavecTBe ansTepHaTMBLl MOXET ObITb NPOBEAEH MOMHLIA aHanus cucteM. Ero Heobxoanmo MNPOBOAWUTL B KPUTU-
Yeckux criydasx. PesynkraThl aHanusa 3aTteM JonyckaeTcs NPUMEHSATE ANA NpaBUIIbHOrO onpegeneHus obLero duner-
poBaHUS UNKU JPYruX MEeTOLOB MOMeXonoAaBneHus.

Heob6xoaumo npoBecTn criegytowne npoueaypsl:

- OLEHUTL CYLLECTBYIOLWUIA YPOBEHb UCKaXEHUSI rapMOHNYeckoro HanpsxeHuss B TOlMN (OTBETCTBEHHOCTE OnepaTo-
pa pacnpegenuTenbHoi ceTu — oBLLEeCTBEHHOI UNKU YacTHOW);

- BbIYUCIIUTE UM UBMEPUTE rapMOHWYECKOe NOSTHOE COMPOTUBMIEHWE WCTOYHUKA NUTaHWA B TOYKE NpucoefuHe-
HWS [OTBETCTBEHHOCTb OnepaTopa pacnpefenuTenbHoi ceTu, obLLeCTBEHHOW UMM YacTHOW, B cryvae MOAKMOYEHUs K
TOI 1 oTBETCTBEHHOCTL NOMb30OBaTENA B cnyyae nogknrodeHus K TBI (Touka nogkniodeHus BHyTpu)]. B [13] (pasgen A.2)
npuBeAeHbl CBeJEeHUS 0 BCTpeYatoWweMcs NOfHOM rapMOHUYECKOM COMPOTUBIEHUN CETEN;

- paccynTaTk WU U3MEPUTL rapMOHWYecKne TOKKU, KoTopble nogkntodaemas COlN 6yaeT UHXeKTUpoBaTe B CUCTe-
My (OTBETCTBEHHOCTb U3roTOBUTENS);

- BbIYUCNUTE BO3HUKalOWMNE rapMOHWYECKUe HanpsxeHusi (0TBETCTBEHHOCTb NOnb3oBaTens).

MpumeyaHune — Bce npasuna u MeTodbl, NpusBefeHHble B [14] npUMEHUMBI K NPOMbILLNEHHbLIM 3reKTpuyec-
KUM CeTHM, BKMHOMas UX HU3KOBOSLTHEIE YacTy, XOTs k obrnacT npuMmeHeHns [14] oTHOCATCA pacnpefenuTenibHele CeTu
cpeaHero HanpsxeHusa (oT 1 o 35 kB BKOYUTENBHO) U BLICOKOrO HanpshxeHus (cebllwe 35 kB).

B cnydyae nogkntodeHusa K TOMN pesynsTupyroLMe YPOBHU rapMOHUYMECKUX HanpsiKeHWn He AOMKHblI Npesblllarb
nnaHoBble 3HAYeHWUs, OnpeAereHHble NOCTaBLYMKOM SIIEKTPUYECKON SHEpruu.

B cnyyae nogkntodeHus K TBI pe3ynsTupytoliMe YPOBHM rapMOHUYECKUX HanpsKeHA He JOMKHbI MnpeBblllarh
YPOBHU 3NEKTPOMAarHUTHOW COBMECTUMOCTMW.

YpOBHU 3NEKTPOMarHUTHON COBMECTUMOCTU ANA rapMOHUYECKUX HanpsKeHWn ycTaHosneHsl B [9], [10] npumeHun-
TeNbHO K HM3KOBOMBTHBIM 0BLLEeCTBEHHBIM cucTemMaM, B [15] NpuMeHUTENbHO K 06LWeCcTBEHHLIM CUCTEMAM CPefHEro
HanpsxeHua u B [2], FOCT P 51317.2.4 NpUMEHUTENbHO K YacTHLIM NMPOMBILLUNEHHBIM CUCTEMAM.

B Touke nogkntodeHns MoxXeT 6bITh onpefeneHa cylyecTyoLas HOMUHaNbHasA MOLWHOCTL (Has3biBaeMasi «corna-
COBaHHOW BHYTPEHHeA MolyHoCTbio», cM. B.2.3.4 n B.2.3.5).

Ons COl, nognexallen NOoAKNHOYEHUIO, ClieayeT ycTaHaBnMBaTh HOPMbI NOMeX. Pa3yMHoe pelleHue 3aknovaeT-
CA B ornpeAeneHun aTuX HOpM MOMeX MPOoMopLUOHAnbHO OTHOLLEHUIO HOMUHanbHoW MolHocTu COlN K cooTBETCTBYIO-
Lei cornacoBaHHOR BHYTPEHHER MOLYHOCTA U NPONOPLMOHANBEHO YPOBHAM 3M1€KTPOMarHUTHON COBMECTUMOCTH, ycTa-
HoBreHHbIM B FOCT P 51317.3.2u FOCT P 51317.3.12.

B.4.2.4 BnusHue nomex tenecoHHON CBA3M

B CeBepHoii AMepuke 1 OuHNAHAMKM M3-3a NapannenbHOW NPoKNagkn NUHWIA pacnpefeneHun SHeprum U Tene-
POHHBIX NUHWIA BO3HWKNa HeOBXOAUMMOCTb BBECTU «KO3(PPUUUEHT BAUAHUA noMeX TenedoHHon ceasn, T/F). B [25],
pasgen 6.8 npeacTaBneHbl pe3ynbTarthl «B3BELUMBAHUA» PasfUYHbIX FAPMOHUK. SKBUBANEHTHLIW NCOOMETPUHECKNIA
TOK [, onpejenstT no gopmyne

Ib=1-TIF, (B.32)
W CcOrnacHo MpakTuKe BhILLENEPEUNUCTIEHHBIX CTPAH PEKOMEHAYIOT NPUMEHATL hopmyny
I <Ipa. (B.33)

BHyTpuM ycTaHOBKM 0OLMe HECMMMETPUYHBLIE TOKW rapMOHUK B kabene, nuTalowemM ABuUraTenb, MOryT Bbi3BaTb
NMOMEXM B TEMNEMOHHBIX JIMHUSIX, €CMU OHU MAYT NaparnnensHo. 3Toro cneayeT usberatb (cM. 6.1.4).

B.4.3 VIHTeprapMOHUWKM 1 HaNpsi)KeHUs1 UK Toku 6onee BLICOKUX YacToT

B nonoce 4acToT Bbille 4acToThl rapMOHUYECKOW cocTaBnstowen 40-ro nopagka u ao 9 kY cneayer paccmarpu-
BaTb COl1 B KayecTBe aMUTTEpa, ABNAIOLLEroCsl UCTOMHUKOM HanpsXXeHUA.

TpeboBaHuUs k anekTpoMarHUTHON amuccun oT COM Ha 3TUX YacTOTax He YCTAHOBMEHbI, TaK KaK He CTaHAapTU3o-
BaHbl ypoBHM OMC.

OpHako npumeHeHne C3I onpeaeneHHbIX BUAOB MOXET NOoTpeboBaTb PacCMOTPEHUSA 3MUCCUU WHTEPrapMOHUK
W HanpsikeHuii unu TokoB Ha Goree BbICOKMX YacToTax (Ao 9 kly), 4To rnaBHbIM 06pasom oTHocuTca K COIN BbICOKOW
MOLLHOCTH, TakUM KaK LMKIMYeckue npeobpasoBaTent U MHBEPTOPSI, ABNSAIOWMECA UCTOYHUKOM Toka. HeobxofumocTb
paccMOTPEHUS SMUCCUU UHTEPrapMOHUK W HampspKeHUA UM TOKOB Ha YacToTtax Ao 9 Kl MOXeT OTHOCUTLCS K Npeob-
pas3oBaTensaMm C aKTUBHbLIM YyNpaBfeHUeM Havanom W KOHLOM WMNYMbCOB, B KOTOPbLIX KOMMYTUPYHOLWE YCTPOUCTBa
¢ LUMM HenocpefCTBEHHO CBA3aHbl C SMIEKTPUYECKOW CEThIO.

NHTeprapMOHUKK Ha YacToTax, cferka oTnuyarouxes OT OCHOBHOW YacToThl UK YacToT AOMUHUPYIOLLMX rapMo-
HWK, TaKKe MOryT Bbi3BaTb konebaHust HanpsxkeHuss (cMm. B.6.2). VHTeprapMOHWKW SBMSAIOTCSA pe3ynsTaToM BO3HUKHO-
BEeHWS OMEeHWI 4acToT, KOTopble MOryT WMETb MECTO B HEMMUHENHBIX CUCTeMaX, TakMX Kak OCBETUTENbHble CUCTEMb
(c yHKUMel kBagpaTUYHOK 0BpaboTKN HanpsKeHUs).

HenuHelHbI OTKNUK Uckaxaroljero o6opyAoBaHUsA Bbi3bIBAET NOABEHWE CYMMbl U Pa3HOCTU YacTOT pasfndHbIX
rapMOHWK U WHTeprapMoHuK. Pas3HocTHas YacToTa MOXET BbIThk B Npefenax, BbidbiBaroux drnkep. [MaBHas npuynHa
nosiBneHus dpnvkepa — LUKndeckme npeobpasoBaTten U MHBEPTOPELI, ABMAOWMUECH UCTOMHUKOM Toka. YpoBHU OMC
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NPUMEHUTENBHO K BO3MOXHOCTU NosiBNeHns dnukepa ycraHosneHbl B [2], FOCT P 51317.2.4. WUHTeprapMOHUKM MOryT
HenocpeACTBEHHO BO3/eiCTBOBATbL Ha KOppeKuuio KoadduLueHTa MOLWHOCTU ¢ NpUMeHeHnem GaTtapeid KoHAeHcaTo-
poB 1 PUNLTPOB rapMOHUK, 0COBEHHO U3-3a PE30HaHCOB.

OMuccnsa  He aormkHa npesbiwatb 80 % YCTaHOBMEHHbLIX YPOBHEW HanpsbKeHWs, NpuBefAeHHbIX Huxe (cM. [2],
npunoxexue C).

u=0,2 % ana TBI knacca 2;

u =1 % ana TBIM knacca 3;

up =0,3 % ana TBI knacca 2,

up=1,5% pana TBI knacca 3,
rAe U — OTHOLWeHWe cpefHeKBafpaTUYECKOro 3Ha4YeHUs HaNpPsPKeHNsa Ha AaHHON YacToTe K cpefHekBajpaTU4eckoMy
3HaYEHWIO OCHOBHOW COCTaBMAOWEN HanpsXeHUs,

Up — YPOBEHb, OTHOCALLWIACS K Ntoboii monoce yacToT wrpuHoii 200 My, UeHTpupoBaHHOW Ha 4acToTe F, onpefe-

nsemslil no dpopmyne

F+100Ty

1 2
Up = | =1—  [V3(f)af
b= V1 20074 F_“J)om() , (B.34)

rae V4y — HOMMWHanbHOE cpefHeKBajpaTU4eckoe 3Ha4YeHNe OCHOBHOW COCTaBMALLEH;
V(f) — cpefHekBagpaTMdeckoe 3Ha4eHWe HanpshkeHus Ha yactoTte f,
F — ueHTpansHag YacToTa Nnonockl YacToT (BbIGUpaeMoil Bhille YacToThl rapMOHUKM 40-T0 nopsiaka).

Ha 6onee BbICOKMX YacToTax MOMEXW BO3HUKAIOT B OCHOBHOM OT npeobpasoBaTeneid ¢ akTWBHBIM yrpaBrieHnem
Ha4yanom n KOHLIOM UMMYNbCOB, B KOTOPbIX KOMMYTUPYHOLLIME yCTpoicTBa ¢ LLUMM UMetoT cunbHYo CBA3b C 3NeKTpU4eckomn
CeThIo.

B.5 HecummeTpusa HanpsxeHUn

B.5.1 HauanbHble cBeaeHust

HecummeTpusi HanpsxeHuii B Tpexda3Hol cucTeme B OCHOBHOM BbI3bIBAETCH HEPaBHOMEPHOW Harpy3koi B ABYX
n3 Tpex asax ofHoMasHbIMKU Harpyskamu. HecMMMeTpUA HanpsKeHWn HenocpefCTBEHHO CBA3aHa CO 3Ha4YeHUeMm
OfHOha3HOW Harpy3Kku Kak MPOLEHTHOrO OTHOLUEHWUSA K HOMWHANBHOMY 3HAY€HUIO W C MOSIHLIM COMPOTUBMEHNEM NUTa-
toLLlelt anekTpuYyeckoi ceTu. B kayecTBe npumepa NpUBOAAT TpexdasHblii TpaHCcopMaTop ¢ 3agaHHbIM aBTOMaTUYeC-
KUM perynumpoBaHueM M Harpysky, MOAKIIOMEHHYHO TONbKO Mexay AByms daszamu. Ecnu Harpyska npegcraenser coboi
3Ha4YUTENbHbIA NPOLEHT OT HOMUHAaMNBHON MOLHOCTU TpaHcdopMaTopa, KUNoBONLTaMnep, BLIXOAHLIE HanpsKeHUs
(dbasa — HelTparnb) AByx das, NPUCOEANHEHHBIX K Harpy3ske, 6yayT yMeHbLUeHbl, Toraa Kak TpeTbsi 0OMoTKa 6e3 kakoi-
nMBo Harpysku ocTaHeTCs C TEMU Xe napameTpamu.

3Ha4uTensHaa HECUMMETPUSA MOXET Bbi3BaTb Ype3MepHoe HarpeBaHwe TpaHcdopmaTopoB. [nsA Toro 4Tobbl
OMpeAenuTb, MOXET N TpaHchopMaTop NUTaTb 0AHOMA3HLIe Harpy3kn, KOTOpble NPeACTaBnAlT co60i 3HAYUTENbHBII
MPOLEHT HOMUHANBHOW MOLLHOCTW, KUNOBONLTaMNep, cneayeT MPOKOHCYNETUPOBATLCA C U3rOTOBUTENEM.

Opyrue TpexdpasHele Harpy3ku, NoAKNIOYEHHbIE K HECUMMETPUYHOMY TpeXdasHOMY UCTOYHUKY 3MEKTPONUTaHus, B
OCHOBHOM ByAyT noasepraTbca BpeAHbIM BO3AENCTBUAM. B kauecTBe npumMepa: HECUMMETPUS MOXET Bbi3BaTb TOK
obpaTHOIl NocneaoBaTENbHOCTH, NpOTEKaOWMIA B TpexdasHOM acUHXPOHHOM ABWUraTene, KOTOpbIii yMeHbLUAeT BbIXOA-
HON MOMEHT BpaLLEHUA NPU HOMUHANBLHOM TOKE UNW BbI3bIBAET Ype3MepHoe HarpeBaHue Npu HOMUHANLHON BLIXOAHOW
MOLLHOCTU ABuUratens. B HekoTopbiX ABuraTensax 3 %-Has HecUMMeTpUS MOXeT NpuBecTU K 10 %-HOMY CHUKEHUIO UX
BbIXOAHOA MOLWHOCTU. ECNN COCTOAHNE HECUMMETPUN WMEET MeCTo B CeTu, NUTatowen TpexdasHulit ABuraTens, To
HeobX0AUMO NPOKOHCYNETUPOBATLCSA C U3rOTOBUTENEM ABUraTens ¢ TeM, YToObl ONPEAENUTL COOTBETCTBYIOLWEE CHIKE-
Hue B Uensx 6e3onacHoro ¢pyHKLMOHMPOBaHUA ABUraTens.

B.5.2 OnpeaeneHuna U oueHka

B.5.2.1 Onpepenenus

OnpeaeneHns, OTHOCALUMEC K HECUMMETPUWU HanpspkeHUi, npuseaeHsl B [9), [10], [2], FOCT P 51317.2.4 wnu
[15]. HekoTopble MeToAbl pacveToB MpuBeAeHbI HUXE.

B MHorodasHblx cUCTeMax HeCMMMETPUA HaNPSXXeHWii NnpeacTaBnaeT cobol ycnoBus, Npu KOTOPLIX cpefHeKBas-
paTu4eckue 3HaYEHUA OCHOBHBIX COCTaBNAIOWMNX HANPSKEHUNA «ITUHUS — AMHUA» UNKN ha3oBble YrNbl MeXAy nocneao-
BaTenbHbIMK (ha3aMu He paBHbl. [nA Lenen HacTosAWero cranHfjapra CcTeneHb HepaBeHCTBa BbipaXaeTcA OTHOLUEeHU-
em obpaTHoi NocnefoBaTesIbHOCTU OCHOBHBLIX COCTABMAIOWMX K MPsMOi NocneaoBaTenNbHOCTU cocTaBnaowmx. MNpu
HEKOTOpPbLIX 06CTOATENBLCTBAX B OLIEHKY HECUMMETPUM HarpspKeHUIA BKITIOHAIOT HyNeBylo NocnefoBaTenbHOCTb COCTaB-
TIAKOLLMX.

B.5.2.2 MonHbii aHanus

TouHble onpeaeneHus OTHOCATCA K aHanusy TpexdasHbIX CUCTEM METOAOM CUMMETPUYHBIX COCTABNAIOLWMX.

OTOT BWA aHanusa OCHOBaH Ha MoAxoAe, B COOTBETCTBUM C KOTOPLIM Ntobble OTKNOHEHUA ha3HbIX HANPsIKEHWA oT
uaeansHoi TpexdasHoW cucTemMbl MOryT BbiITb ONMCaHbI CyMMOA Tpex cuctem BekTopoB. OHU Ha3sbIBalOTCA «HyneBas,
npsmas u obpaTHas MocnefoBaTeNIbHOCTU BEKTOPOB» M ONpefensioTcs, KaK yKasaHo HWXe:

Up=Upg+ Upq + Uygy — Hanpsxkenune dpassl A,
Upg = (Uy + Ug + U )/3 — cocTaBnsioLasa HyneBoii nocneaoBaTenbHOCTH;
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Up = (U + a Ug + @ U )3 — cocTaBrisiolyas NpsiMoiA MoCreaoBaTenbHOCTy;
Upp = (Ua + @ Ug + a Ug)/3 — cocTasnaiolas o6paTHOI NOCNeA0BaTeNbHOCTH,
rae Uy, Ug n Uc — BekTOpbl (hasHbIX HanpsbKeHMWiA,
a— oneparop, a=— (1/2) + j (/3/2).
OTHolueHWe obpaTHOl nocnefoBaTenbLHOCTM K MpsiMO NocneaoBaTerlsHOCTU NpeacTaBnseT coboil HecuMMeT-
pUo HanpsXXeHWiA:

©% =100 Uy/Us.

Tpumep 1 — AmnnumyO0si u ¢pa3oeblie yaiibl HanpsiKeHUl «JIUHUSA — Helimpanby U36eCmHbl, 4YMo 1o3eo0/is-
em paccyumams HanpsixeHus1 «JIUHUSI — NIUHUSI» U coomeemcmeayiowue ¢hazoanie yaibl:

Upn=231,00u 0,0°, Ugy = 220,00 u —125,1°, Ucy = 215,00 u 109,8°.

Upp =400,26 u 26,7°, Ugc = 386,03 u — 98,0°, Ucp = 365,01 u 146,3°.

B pesynbmame:

- Hyneeasi nocnedoeamensHocmb Uy=12,91 u 35,2°

- npsimast nocnedoeamensHocmb Uy = 221,41 u -5,0°

- 06pammuas nocnedoeamenbHocmb U, =11,78 u 90,7°
U Hecummempusi HanpsixkeHul T =100 ( 11,78 / 221,41) = 5,32 %, ¢ cocmaensilowjeli Hyneeol nocnedoeamesbHo-
cmu 5,83 %.

Tpumep 2 — AmniumyO0bi u ¢hazoebie yaiibl HanpsiKeHUl «JIUHUA — Helimpanby U3eechHbl, Ymo 1no3eorsi-
em paccyumamb HanpsieHus1 «JIUHUSI — NUHUS» U coomeemcmeayiouwjue ¢hazoenle yaibl:

Upan=230,00u 0,0°, Ugy = 280,00 u —135,0°, Uey = 170,00 u 130,0°.

Upp =471,57 u 24,8°, Ugc = 340,00 u -105,1°, Ucp = 363,41 u 159,0°.

B pesynbmame:

- Hyneeas nocnedosamesibHocmb U, = 34,26 u —138,7°,

- npsimasi nocsiedoeamenibHocmb U; = 223,09 u -3,7°,

- o6pamnas nocnedosamensHocms U, = 49,59 u 48,1°
U HecuMmempusi HanpsixeHuli T = 100 (49,59 / 223,09) = 22,23 %, ¢ cocmaensioweli Hyneeou nocnedosamerbHo-
cmu 15,36 %.

B.5.2.3 MpuGnuxeHHble MeTOAbI

Hwxe npegctaBneHsl TpU NpUBNMKEHHBIX MeToAa.

MepBLIii MeTog 06bIYHO O0BecnednBaeT Nydwmne pesynetaTbl Npu owubke MeHee 5 % AnNsA HecuMMeTpuUn nioboro
BUAa, asoBble Ykl HaNpsSHKeHUN «NUHUA — HelTpanb» ANA KOTOPOW HaxoaAaTcsa B npedenax + 15° n ux amnnutyabl
HaxoasaTcs B Npefenax * 20 % OTHOCUTENBHO COOTBETCTBYIOLLEH MAeanbHOW CUMMETPUYHON CUCTEMbI (NPAMOA Unn
obpaTHOi nocneaoBaTenbHOCTH).

Usg, Uz 1 Uzq npeacTaBnsitoT coboit HanpskeHN «MHNA — Heltpanb», & = (Uj — Ugyerage)(3Uaverage) ANS
KaXaoro U3 Tpex HamnpskeHUR «MUHUA — HeWTpanby.

T npefcTaBnseT coboil HECUMMETPUIO HaNPsXKEHWIA Kak OTHoLLeHne obpaTHOW NocneaoBaTenbHOCTU aMnAuTya
HanpsXeHWd K NpAMOI nocneaoBaTeNbHOCT aMNAUTYA HaNPSKEHUNA.

Torpaa
3
T= /63 (8;) . (B.35)
1
CyulectBeHHO 6Gornee npoctoe npubnuxeHue
T = 213 [Upgax = Umin/Uaverage] (B.36)

obecnequBaeT npuemrneMble pesynsrathl (aGconioTHas ownbka B OCHOBHOM MeHblue 1 % Ana T meHee 7 %).
Pac4eT no npusegeHHON HWxXe dpopMyne Takxe AaeT NpueMrieMble pesynbraTthl (abcontoTHas ownbka B OCHOB-
HOM MeHblwe 1 % Ana t© meHee 10 % unu B cnydae, ecnu ¢asoBble CABUMA 3HAYUTENbHbI):

T = MAX|Uj; = Uaveragel/ Uaverage: (B.37)

lMpumep 1
Upan = 231,00, Ugy = 220,00, Uen = 215,00.
Upp = 400,26, Ugc = 386,03, Uca = 365,01.
Uaverage = (400,26 + 386,03 + 365,01)/3 = 384,07
u, uckmovas decsimble donu, Ugyyerage = (400 + 386 + 365)/3 = 383,66.
812=1,433%, 08,3=0,197 %, &37=-1,629 %.
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Hecummempus HanpsixeHull paeHa [6(1,4332 +0,1972 + 1,629%)]'2=5,3 %
unu (213) (Umax — Unin)/Uayerage = (2/3) (400 — 365)/383,7 = 6,1 %,
unu c ucnons3oeaHuem nocnedrell annpokcumayuu 19,1/383,7 = 5,0 %.

lMpumep 2
Uan = 230,00, Ugy = 280,00, Ucn = 170,00.
UAB = 471,57, UBC = 340, UCA = 363,41.

Usverage = (471,57 + 340 + 363,41)/3 = 391,66.

812 = 6,801 %, 823 =-4,397 %, 831 =-2,404 %.

Hecummempus HanpsixeHuii paeHa [6(6,8012+4,3972+4,3973)]'2 = 20,7 %
unu (2/3) (Umax = Umin)/Uayerage = (2/3) (472 — 340)/391,7 = 22,4 %,
unu c ucrnonb3oeaHueMm nocnedHel annpokcumayuu 80,6/391,7 = 20,6 %.

B.5.3 Bnuaxune HaC3MN

Bnuaxwe na C3T1 BapbupyeTca B 3aBUCHMOCTU OT TUMA UCMONb3YEMbIX CUMOBOM Lieny U MeToAa ynpaBreHus.
Kaxzblil TUN ynpaBreHus v Uenu criefyeT AeTanbHo NpoaHanusnpoBaTb. B LienoM Ha perynupyemMble U Heperynupye-
Mble npeoBpasoBaTenu, KOTopble NUTaKT aKTUBHbIe Harpysku, BiusHue GyaeT HeGonbwoe. Ha npeobpasoBartenu ¢
hasoBbIM ynpaBneHnem Takoro Buga, KOTopble MCMOMb3YHT NIMHEAHOE HampskeHue ¢ ha3oBLIM CABUIOM B KayecTBe
OMOPHOro cuUrHana, BosgeicTene byaeT MeHbLUe, YeM Ha NpeobpasoBaTenu, KOTopble UCMONb3YHOT NTMHENHOE HanpsKe-
HWe, CUHXPOHU3NPOBaAHHOE C NUHUEN, N NepeceYeHns HyNsA B Ka4eCTBe OMOPHOro curHana. Perynupyemele W Heperynu-
pyeMble npeobpasosaTenu, nutatome 6aTapen KOHLEHCATOPOB, UCMONb3yeMble B KOHTYpe MOCTOAHHOTO Toka MHBEPTO-
pOB (MCTOYHMKOB HaNPsXeHUs1), UMEOT HECUMMETPUIO TOKOB, CYLLECTBEHHO BbILIE, YeM HECUMMETPUU HamnpsKEHUN, 1
BbiLLE, YeM MpeobpasoBaTenu, nuTatowne UHAYKTUBHYIO HarpysKy, Hanpumep, ABUraTens NOCTOSHHOMO ToKa.

Ocoboe BHUMaHWe cnegyeT yaenaTb KOHCTPYKUMM NpeoBpasoBaTernieil, NUTatoLmx 6aTapen KOHAEHCaTopoB, Tak
KaK MUKOBbIA TOK HAMHOrO yBeNUYMBAETCH 3a CYET HECUMMETPUW HanpspkeHuid. Ona odeHb Gonblunx 6aTapei KOHAEH-
€aTopoB, B KOTOPLIX MyfbCcupylolee Hanpsx)eHne HebonblUoe, NUKOBLIA TOK OT KaXoi dpasbl orpaHuYMBaeTCs TONbKO
BHYTPEHHUM COMPOTMBIIEHNEM UCTOYHMKA W NOObIM AOMNOMHUTENBHLIM MOMHBIM conpoTuBneHnem B COM W pasHuueit
Mexay HanpsbkeHueMm 6aTapen KOHAEHCATOPOB W NMUHENHBIM HanpskeHneM. OTHOLLUEHWE MUKOBLIX TOKOB MeXAy dasa-
MU MoxeT gocturate 20 % ana 3 %-Hol HECUMMETPUN HaNPSXKEeHWA € 1 %-HbIM BHYTPEHHUM COMPOTUBIEHUEM UCTOM-
HuUKa.

B.6 lNpoBanbl HanpaxeHua. KonebaHus HanpsXeHus

B.6.1 NMpoBanbl HanpsixeHUs

B.6.1.1 OnpepeneHue

Hanbonee obLleil HhopMOWA HW3KOMACTOTHBIX MOMEX SIBMSIETCSA NpOBas Hanps)KeHUs UK NOHWXEHWe Hanpsixe-
HWSA B 0HOM UnK BO BceX Tpex ¢pasax. MNposan HanpsxeHns npefcTaBnseT cobol BHE3anNHOE NOHWKEHNE HaNPSXEHUS
B TOYKE 3MEKTPUYECKON CUCTEMBI, 32 KOTOPLIM CNEeAYeT BOCCTAHOBIIEHUE HAMPSPKEHWUSA MOCNE KOPOTKOrO MpoMeXyTKa
BpeMEeHM OT MONOBUHLI Nepuofa A0 HECKONbKUX ceKyHA. [Mposan Hanps»keHus o6blMHO BbI3biBAeTCA NUKBUAauueit
MoCTaBLUKOM SMEKTPUYECKOA SHEPrUN HENCTIDABHOCTEN B CETSX 3aMnyCcKoOM MOLLHBIX ABUraTenen y nonb3osaTensa unu B
Hernocpe/fcTBeHHO! 6nn3ocTn ot Hero. UccnefoBaHWsi pasnuyHbIX NMOCTABLUMKOB B pasHbIX CTpaHax nokasanu, 4Tto npo-
JOMKUTENBHOCTL NPOBarnos HanNpsXXeHWA MOXET konebaTbest OT NonoBUHLI nNepuofa Ao 15 nepuogos unu 6onee npu
HanpsbkeHusix, BeIXoAsAwmx 3a npefenst 10 %-Horo AOMyCTUMOro OTKIOHEHUS HanpsixkeHusi. OCTaToMHOE HanpskeHue
(HauMeHblLiee 3HaYeHUe HanNpsXXeHUA B TeYeHWe npoBana) B HacTosiLee BpeMsl cCHUTaloT rMy6BuHOI npoBana, xapakTe-
pusytoLeid ero 3HayeHune (rnybuHa nposana npeacTaBnsieT coboil pasHOCTb MeXAY OMOPHLIM U OCTATOYHBIM Hanpse-
Huem). OcTaToyHoe HanpsXXeHne B OCHOBHOM 3aBUCUT OT MecTa pasMeLleHUs UCTOYHUKa HanpsxeHusa (06biYHO noa-
CTaHUMU BLICOKOro/cpefiHero HanpsKeHUK), cobbITUS, SKBUBANIEHTHOTO KOPOTKOMY 3aMblKaHWUIo, U TOYKU HabnogeHus
(ucuepnbiBatowan HdopMauua npuseaeHa B [11]).

B.6.1.2 Bnuanue HaC3M

B.6.1.2.1 OcHoBbl

MpoBankbl HaNPSXXEHWA MOryT oTpuuaTtensHo Bo3sgeicTBoBaTb Ha COMM. OBbIMHO, Kora NOHWXAETCA HaNpsXXeHne
UCTOYHMKA MUTAHKUSA, MOLHOCTb, KOTOPAs MOXET nepefaBaTbCsl OT CETU K ABUraTenio, Takke cHuxaetca. OfgHako Heko-
Topble npeobpasoatenu C3M KOMNEHCUPYIOT MpoBanbl HanpsXKeHUs ¢ OrPaHUYEHHBIMU XapakTePUCTUKAMMN NyTeMm
M3MEHEHWUA YrNOB KOHTPONS BXOAHLIX BbiNpamMUTenei. CneayeT Takke y4UTbIBaTh, YTO peKynepaTuBHble npeobpasosa-
Tenu, No3BoNALLNe nNepeaBaTh MEXAaHUYECKYIO SHEPIUIO OT ABUraTens Hasaf K nuTaroLleil ceTu, MoryT pyHKLUOHUPO-
BaTb B YCNOBUAX NpoBana HanpsXXeHus.

Bospeiicteue nposana HanpsxeHua Ha COl1 cnepyeT paccmaTpuBaTh B COOTBETCTBUU € DU3UYECKO nNpupogomn
obopyaoBaHus, NpUBOAUMOro B ABWXeHUe. Boree Toro, anekTpoHHbIe ycTpoicTBa ynpaBrneHus C3M U KOMNOHEHTHI
cunosoro npeo6pasosaTens cnegyet npu sToM pasgensTs (cm. [11]).

Ynpaensiowasa Yacte C3MN MoxeT obnagartb yCTOWYMBOCTHIO C KpUTEPUEM KavecTBa (PyHKLUMOHUPOBaAHUSA A K
onpeAerneHHbIM BUAAM NPOBanoB HanNpsPKEHUsi, HO 3Ta YCTOWYUBOCTb MOXET OblTb HEUCMONb3oBaHa, €CNU OHa He
cornacoBaHa ¢ noBeAeHneM npeobpasosartensa unu obopyaosaHus, NPMBOAUMOro B ABikeHue. MNpeobpasoBaTtenb He
obnapaet cnocobHocTbIO CoXpaHAThb 3Hepruto. ObopyAoBaHue, NPMBOAUMOE B ABWXEHUE, UMEET B OCHOBHOM Manyto
CMocobHOCTL 3anacarb HEPruto, YTO MOXET ObiTb UCNONbL30BAHO NpU onpeAeneHHbIX ycnousix. TpebosaTb, 4TOOLI
ycroitunocts COl k NpoBanam HanpsXeHWs1 CTPOro COOTBETCTBOBanNa yCcTOMMMBOCTHU ynpasnstoweit yactu C3M, 6bino
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6bl owmnbkoin. HeobxoanMMO AOKYMEHTUPOBATL MOCHEAOBATENBHOCTL yNpaBreHus, 4Tobbl NpefocTaBUTb BO3MOXHOCTb
none3oBaTtento agantuposaTtb TpeboBaHWA K 060py0BaHnio, NPUBOAUMOMY B ABUXEHUE.

B.6.1.2.2 PerynupyemMbie npeobpasoBarenu

Perynupyemble npeobpa3oBartenu, HanpuMmep, CKOHCTPYUPOBaHHLIE C MPUMEHEHNEM TUPUCTOPOB WNKU TpaH3unc-
TOpOB, B OCHOBHOM MPUMEHSIOTCA A1 Npeobpa3oBaHWUsA NEPEMEHHOIo Toka B NOCTOAHHLIA TOK € perynupyeMbiM Hanps-
XKeHueM. JTorm4eckyro cxemy, MCnorb3yemyio ANt CUHXPOHWU3aLMKU PerynmpoBaHns CUNOBLIX NONYNPOBOAHUKOBLIX NpU6o-
poB, 4acTo NPOEKTUPYIOT Tak, YTOObl He MPOMCXOAWUIIO BHINPSAMIIEHUE MPU NafeHUN CETEBOr0 HANPSKEHNS HUKE KOHK-
peTHOro 3HaveHus. B HekoTOpbIX criydasix perynupoeaHue oTKIloYaeTcs, Noka nonb3osaTtenb He nepe3anycTUT norudec-
Kyto cXeMmy, unu (B Apyrvx cry4asx) dyHKLMOHWpOBaHWe BO30OGHOBMSAETCS, TONbKO €CnW HanpskeHne Bo3BpalljaeTcs B
TeyeHUe cooTBeTCTBYtoWEero nepuoga BpeMeHu. O6biMHO COlN He MOXET ynpaBnATb ABUraTeneM BO BpeMs nposana
HanpsXeHWA, N KOHTPOMb He OCYLLIECTBASAETCA [0 TEX Mop, Noka He NPOU3OKAET nepesanyck Norndeckoin cxemol. Ecnn
npouecc, kotopbiM ynpasnsieT COl1, sBnsieTcA KpUTUYECKUM, TO XapakTep obcyxaeHus npobneM ¢ ee U3roToBUTENEM
AomkeH obecne4vnsaTtb, YTOGLI peakLusi IOFMYECKO CXeMbl Ha NpoBarn HanpspkeHusi 6bina coBMecTuMa ¢ TpeboBaHUs-
MK npouecca. B HEKOTOpbIX KpUTUYECKMX criydasix HeobxofWMo npefnpuHUMaTb AOMONHUTENbHBIE Mepbl (HanpuMep,
rapaHTUpoBaTh ansTepHaTUBHBLIE UCTOYHWUKKA 3Hepruu) Ana obecneyeHns YHKLUWOHUPOBaHUA npolecca Npu 3Havn-
TenbHbIX NpoBanax HanpsKeHUs.

Bo BpemsA npoBanoB HanpsXkeHWs1 MOLHOCTb, co3faBaemas B OMI/TIMIT u nepegaBaemas ABuraTento, CHUXaeT-
€A1, YTO MOXET NOBNUSATL Ha PYHKLMOHUPOBaHKe, 3aBucslLee oT paboumnx Touvek ABuratens. PaccMoTpum criyyain perynu-
pyemoro npeo6pa3soBaTenibHOro MoCTa Ha LIeCTW TUpUCTOpax, NepeaaloLLero 3HEPruto K ABUraTento NOCTOSHHOTO ToKa.
Ecnu aBuratenb paboTaeT Ha BLICOKOI CKOPOCTM, NMpoBarbl HaNpsPKeHWsi MOTYT BbI3BaTh CMaj Nika JIMHERHOro Hanps-
XEHUA HUXKEe HanpsxkeHUs sskops. TUPUCTOPBLI OTKIIOYAIOTCSA C MOMOLLbIO IKOPHOM Lienu, TOK B KOTOpPOW ByfeT CHuXaTb-
ca. Ecnu npoBan HanpskeHWs cryvaetcs, Koraa ABuratens paboTaeT Ha Manol CKOpOCTHU, CXeMa YNpaBlieHUA MOXET
AaTb UMNYNbC B KOHTPONBHOI TOYKE M KOMMEHCUPOBaTb NMOHWXEHHOE HanpspkeHue. B aTom criyyae perynupoBaHus
AsuraTtens He NpoucxofuT. YTo KacaeTcs KPUTUYECKUX Harpysok, TO BlMsHWEe nposana HanpsbkeHUs JOnMKHO obcyx-
AaTbea ¢ usrotoButenem CII, ¢ TeMm 4TobbI onpeaennTb, Kak cxema ynpasrieHuss ByaeT pearmpoBaTb Ha nNpoBan
HanpsaxeHus.

PekynepatmBHble Npeobpa3oBaTenu Takoro TUNa, KOTOPLIA UCMONBL3YeT NIMHEWHOE HanpshKeHUe ANA Nepekniove-
HWSA TUPUCTOPOB MOCTa, 0COBEHHO YYBCTBUTENbHLI K NpoBanaM HanpsbkeHus. Ecnu nuHeliHoe HanpsxeHue napaet
CIMULLKOM HU3KO BO Bpemsi 0bpaTHOro MoToka MOLLHOCTU, pPerynupoBaH1e NOToKa MOLWHOCTM OT ABUraTens K CeTu He
MPOUCXOAUT, Tak Kak TMPUCTOPbI HE MOTYT BbITh OTKIIOYEHb!. Ecrin cxema ynpasneHus He pearnpyet nu6o nposan Hanps-
XKeHWs MPOUCXOAUT BHE3arnHo UNu cnyyaeTcs nocne BKIYEHUS] TUPUCTOPA, TO TUPUCTOP HE MOXET ObITb OTKMIOHMEH U Ha
ABuraternb MOryT GbiTb NofaHbl U3ULWHNE HeperynupyemMble TOKW. 3TU TOKW MOTyT NPMBECTU K NOTEHLUWanNbHO BpeAHLIM
BO3fENCTBUAM Ha obopyaoBaHue, NPMBOAUMOE B ABUXEHWE, WNWU Aaxe K paspylueHWto aBuratens. [Ans KpUTUHeCcKux
Harpysok Bo3fje/iCTBME MPOBarioB HaNpsXeHUA Ha peKkynepaTuBHele Npeobpa3oBaTenu criefyeT obcyxaaTb ¢ U3roToBK-
Tenem C3T, ¢ TeM 4Tobbl ONpeaenuTh, Kak Lienu ynpaBneHusa u cunosbie Lienu 6yayT pearnpoBatb Ha NpoBas Hanpsxe-
HWA. Ona KpUTUYECKUX Harpysok MOXeT UCMonb3oBaTbCA [OMNOSHUTENbHAA aMeKTpuyeckas cxema AN YMEHbLUIEHUS
BMUSHUA Hanpsx)XeHus Ha paboTy C3r.

MpoBankl HaNPsXEHWA MoryT BO34EACTBOBATL TaKKe Ha peKyrnepaTuBHble npeobpasoBaTenu, KoTopble nepe-
KntoYatoTea ¢ NOMOLLbIO ynpasnsiowmx cpeacTs. BosaencTeme nomex CBA3aHO C TeM, YTO MOHWXEHUE HanpsXXeHUs BO
BpeMsA npoBana MOXET YMeHbLUNTL MOLLHOCTb, NepefaBaemyto OT Harpyskv K ABUraTernto u K ceTu. Ecnu Takoe seneHue
NPUCYTCTBYET, TO B 3TOM UHTEepBane BpeMeHU LBUraTenb He perynmpyeTcs.

B.6.1.2.3 Heperynupyemele npeobpasopaTenu

Ha Heperynupyemble npeobpasoBaTenu, HanpuMmep, AWOAHbIE MOCThI, NpoBarbl HaMPsKEHUS CYLUECTBEHHO He
BMUAIOT, 38 UCKINOYEHNEM BbICOKUX NYCKOBLIX TOKOB, KOTOpLIE MOTYT TeYb B GaTapen KoHAeHcaTopoB NpeobpasoBaTeneii
MCTOYHMKOB HanpsikeHWs rnocrne Bo3obHOBNEHUA HanpsixkeHus. OfHaKo UX BbIXOLHAs MOLLHOCTb W HanpshkeHWe BO
BpeMA rposana HanpsKeHWs cHuxarTcA. CHKEeHUe MOLLHOCTU MOXET Bbl3blBaTb HeBnaronpuaTHbIe BO3LEACTBUSA Ha
apyrne vactn C3lM. Ecnu, Hanpumep, npeobpasosaTtent cHabXaeT aneKTponUTaHUEM WHBEPTOP, TO BbIXOAHAsA MOLL-
HOCTb MHBEpTOpa OyAeT orpaHuyeHa, W perynvmpoBaHue ABuUratens nepeMeHHoro Toka 6yaeT noTepsHo.

HekoTopble U3roToBUTENM Takxke 3anpeLlatoT paboTy, B cryyae ecnu HanpsikeHue, NuTaloLee WHBEPTOp, Nagaet
HWXe COOTBETCTBYIOLLEro 3HaveHns. HekoTopble KOHCTpyKLUmmn CIM Takke TpebytoT Toro, 4Tobkl norudeckas cxema Gebina
nepesanylieHa nepea TeM, kak paboTa NPOJONXUTCA, HO BO BPEeMS BHIKITOYEHUS JIOTMYECKOH CXxeMbl ynpaBneHue
LBUraTenem He NPOUCXOAUT. STOT BPeMEHHOW UHTEPBAN MOXET YBENUYNTECA HACKOMBKO 3TO HEOBXOAMMO LTS CUHXPO-
HM3aLumn Noruyeckoi cxemel ynpaBneHns UHBepTopa ¢ hakTUYECKOn CKOPOCTLIO ABUraTens Nocne noTepu ynpaBneHus.

CuHXpoHU3aLUmMs Heobxoamuma Ans Toro, YToBbl NPUBECTU YacTOTy BLIXOAHOMO CUrHana oT WHBepTopa B COOTBET-
CTBUE C PaKTUHECKON CKOPOCTLIO ABUraTens. MNpoLecc cCMHXpoHU3aL M onpefensaeT COOTBETCTBYHOLLME HYacTOTy U Hanps-
XeHue, KoTopble HeobX0ANMO NofaBaThb K ABUraTeso ANs NNaBHOro Nepexoga oT ABWXKEHUSA No UHepLMK K ynpaBisieMo-
MY ABUKEHMIO.

C3r ¢ KpynHoii BaTapeei KOHAEHCATOPOB MOMYT MPOXOAUTL Yepes KOPOTKUE MPOoBasbl HanpshkeHWs Gnarogaps
3Heprum, HakonneHHo B 6aTapee KoHAeHcaTopoB. B Lenom, cnepyeT narotaBnueath GaTapeto KoHaeHcaTopa focTa-
TOYHO 06beMHoW, 4ToBEI OHa Morna obecnednTb paboTy Bo Bpems NPOBaNOB HAMpPsKeHUs!, HESKOHOMUYHO. pu Hanu-
YNA KPUTUYECKUX Harpy3oK Ans nofjadvs 3Heprun BO Bpemsi npoBarna HanpsXeHUs MoxXeT ucnonb3oBaTbes GaTapes.
COIl1 ¢ aganTMpoBaHHEIM PEerynMpoBaHUEM MOTYT NPOACNKATb YHKUMOHMPOBaTL BO BPEMS NPEPLIBAHNUSA HanpsKeHUs,
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obecneunBas BbIXOAHYIO MOLLHOCTb, 6nU3Kyio K HyMto. Bo Bcex cnyyasix Bo3gedcTBUS NPOBanoB HaNpskeHUA Ha pyHKLu-
oHuposaHue COl1 ux cnegyet obcyxaaTb ¢ U3roTOBUTENEM, € TEM YTOOLI onpeaennTs, cootBeTcTByeT N CIM Tpebo-
BaHUsAM K obopyAoBaHuWIo, NPUBOAUMOMY B ABUXKEHUE.

B.6.1.2.4 O6wue BUALI 3aLUNTBI

YCTONUMBOCTL K NpoBanaM HanpspkeHUst B 3HAYMTENbHOW CTENEHU 3aBUCUT OT BUAA npeobpasoBaTens u ero
Harpysku. AGCONIOTHaA 3almTa MOXET ObITb kKpaiiHe AOpOrocTosiLei, U NOSTOMY 3aLUTy HEOGX0AUMO TLaTENBHO BLIGK-
paTb ¢ y4eToM TpeboBaHuit npouecca.

AbcontoTHan 3awuTa TpebyeT AybnupyroLlero UCTONHUKA aNeKTponuTaHus. Hanpumep, 3To MOXeT BbiTb cucTema
6ecnepeboitHoro nutaHus (CBM) gononHutensHo kK COIM MM UCTOYHUK NOCTOAHHOrO Toka (6aTapes), noaatoLyas 3Hep-
rMio B NIMHUIO NOCTOAHHOIO TOKa WHBEPTOPa — UCTOYHUKA HanpspKEHUS.

MocneaoBaTenbHoe NPOXOXAEHUE — METOJ ynpaeneHus, no3sonsowmuii nsbexaTe MNEepexofHOro CBepXToka
6e3 ucnonb3oBaHUA pPe3epBHOro UCTOYHUKA 3Heprn. CrieqoBaTenibHO, CKOPOCTb ABUKEHUSI MaCCUMBHOW Harpysku Hews-
6GeXHO CHU3UTCA A0 TAKOrO YPOBHS, KOTOPLIWA OnpefenseTcd OTHOLUEHWEM MOMEHTA BpalleHUs Harpy3ku K MHepuuu. B
Lensax 6e3onacHOCTU 3TOT BUA 3aLUMThI HEMNb3sA UCMONb30BaTh NPU aKTUBHLIX Harpyskax (HarnpuMep, B criydae nogbema
BO BpeMs peKynepawuu, npu KOTOPOM HEOBXOAUMO MeXaHU4YecKoe TOPMOXEHUE).

Mepesanyck Ha xogy — B0O30OHOBNEeHWe nocrnefoBaTeslbHONO NPOXOXAEHUSA LUKNOB npeobpasoBaHus, KOTOpoe
MOXET NMPUMEHATLCA B Crlyyae NaccUBHLIX Harpy3oKk C ANUTENbHLIM UKW OYeHb ANUTENbHBIM BPEMEHEM MpoCcToa npu
JABWXEHUN Harpysku no UHepLuu.

ABTOMaTMYecKuid nepesanyck Bcerga npegnonaraer ycnosus obecneveHns 6esonacHoCcT, OTBETCTBEHHOCTL 3a
KOTOpble BoO3naraeTcs Ha Morib3oBaTens.

B.6.2 Konebanua HanpsikeHus

UHTeprapMOHUKU MOTYT BbI3bIBaTb (PMKEp B OCBETUTENLHOM 060pYAOBaHWUM, KakK yka3aHo B B.4.3. YpoBHU anek-
TPOMarHUTHoOI coBMecTUMOCTM npusegeHsl B [9), [10], [2], FOCT P 51317.2.4, [15] c yyeToM BuAa 3rEKTPUHECKON CETH.
3Mucena nHTeprapMoHuk oT C3MN gomkHa GbITb orpaHudeHa Tak, YTobbl pacyeTHbIe 3HaYEeHUS rapMOHUYECKUX Hanps-
XeHuih B TBIM, BbisbiBaeMblX gaHHoi C3MN, He npesbiwanu 80 % ypoBHelW aneKkTpoMarHUTHO COBMECTUMOCTU.

C3n, npusoaswue B ABuxeHUe Gonblune Harpysku, HanpuMep, yaapHole npeccol, 3feKTpuyeckue Nunel 1 Mexa-
HWYECKUE CTaHKW, nepuoauyeckn TpebyloT nosauu 6GOMbIUMX TOKOB W3 MUTAOLLE CEeTH, YTO BhI3bIBAET KonebaHus
HanpsXeHWUsA B ceTU. 3Ha4YeHUe BHYTPEHHEro MNOMHOrO COMPOTUBMEHUS CeTW, nuTatoweit atn CII, AOMKHO BbITb TakuMm,
yTobbl KonebaHus HanpsPKeHUs He NpeBbilan AONyCTUMBbIX Npefenos, paBHbiX 10 %. MuKoBbIE HArpy3kun, KOTOpLIE B
CpeAHeM He MpeBLIAaT HOMUHamNbHBIX 3HAYEHWA CUCTEMbI NUTAHWS, HO CO3aloT OTKIIOHEHWUS HANPSXKEeHWA NMUTaHus,
npeBblllatowne JoNycTUMbIE, TakKe crneayeT NpUHUMaTbL BO BHUMaHWE NPU YCTAHOBIIEHUM 3HAYE€HUA NOMHOMO COMpo-
TUBNeHUs. B oBLLeCTBEHHON ceTu konebaHWs HanpsikeHUs oT oTaenbHoro obpasya obopyfoBaHUs He AONXKHbLI MPeBbl-
watb 3 %. Ecrnu kone6aHus NpoucxoisT 4acTo, HOpMbl driukepa AOMKHBI ycTaHaBNuBaTbCA AN o6WECTBeHHbIX
3MEKTPUYECKMX CETEN, a TakKe APYrUX CETel, MUTAIOLLMX OCBETUTENbHbIE Harpy3ku (cMm. 6.2.4).

B.7 Bepudukauus ycToi4MBOCTH K HU3KOYACTOTHBLIM 3IEKT POMarHMTHLIM noMexam

B cootBeTecTBUM € 5.2.1 ycToitumBocTe COMT K BO3AEACTBUIO HU3KOYACTOTHBIX 3MEKTPOMarHUTHLIX NOMEX MOoXeT
ObITb NPOBEPEHa pacHeTamu, UMUTaLMER UK ncnbiTaHusmu. Ons Belbopa MeToga BepudukaLmn B OTHOWEHUU NoMe-
XV KOHKPETHOrO BMAa W3roTOBUTENb MOXET 3anonHuTL sveiikn Tabnuubl B.3.

Tab6nwuya B.3— lNnaH Bepudukauumn ycronumsoct CIMN K HU3KOYACTOTHLIM 3NEKTPOMarHUTHLIM NoMexam

He npumeHs-
eTcA

OnekTpomarHuTHas

AHanus
nomexa PacyeTbl MmuTtauua UenbiTaHna

FapMOHWUKKU HanpsKkeHUA

KoMMyTaLuoHHbIe BbIpesbl

OTKNOHEHUs HanpsaxXeHua

M3MeHeHNa HanpaxeHus

KonebaHus HanpsixeHUs

MpoBanbl HanpsKeHUs

HecuMMeTpuss HanpsxeHWil

OTKNOHEHUs 4acToThl

MarHuTHble nong, Bbl3biBaeMble
UCTOYHUKOM MUTaHNA
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Mpunoxexue C
(cnpaBouHoe)

KomneHcaumsa peakTMBHOW MOWHOCTU. PunsTpaumnsa

C.1 YcraHoBKa

C.1.1 O6bIyHOE (PyHKLUMOHUpPOBaHUE

Monb3oBaTenb AM1EKTPUYECKON 3HEPrun, nepefaBaeMoit U3 pacnpefAernuTenbHOW ceT, 06bIMHO UMEeeT HecKonb-
KO MNN MHOrO annapaTtoB, MNOAKTOMaeMbIX K ofHOW W Tol xe TOM. [Ona Toro 4tobbl oxapakTrepusoBaTb kKOMEGMHALUMIO
annapatoB, 060pYA0BaHWUA UK CUCTEM C UX CUCTEMOW NUTaHWS, NOAKMYEHHBbIX K TOMM,  UCMOnb3yloT TepMUH  «ycTa-
HOBKay.

MHorve NpoMbILLNEHHbIE YCTAHOBKU BKITHOHAIOT B ce6s Heckonbko oTAenbHex COT.

Ob6cyxgeHne koadpduLneHTa MOLLHOCTH, PeaKTUBHOW MOLLHOCTM M 3MUCCHUM FApMOHUK TOKa U HanpsXeHUs npu-
MEHWUTENbLHO K 0TAeNbHON C3l ABNAeTCA HeJOCTAaTOMHBIM U MOXET Bbl3BaTb HEHYXHbIE TEXHUYECKUE TPYAHOCTU. EAUH-
CTBEHHOE pelleHue, TpebyeMoe Ha npakTuke, JOMKHO BbiTe MPUHATO B OTHOLUEHWUM YCTAHOBKW B LIETIOM.

YcTaHOBKa BKIHOYAET B ce0s1 MHOMO pasnuYHbIX Harpy3ok.

B ycTtaHoBuBLUEMCS pexiuMe paboTel B noboi Touke TpexdasHoi ceTh nepemMeHHOro Toka gasHoe HanpsxeHue
W NMHENHBIA TOK NpefcTaBnsaoT coboi Nepuofuyeckn U3MEHSIIOWMECs BEMWMYMHEI ¢ nepuogoM T un vactoton f= 1/T.
Pepnko GbiBaeT, YTOOLI HaNpshXeHWe 1 TOK He UMenn ha3oBoro CABWra U He BKIoYanu B cebs rapMOHUYECKUX COCTaBMnA-
OLLMX, KOTOPLIE UCKaXaloT YNCTbIE CUHYCOWAANbHBIE CUTHAmMLI. YUUTLIBAS, YTO 3MeKTpUYeckas aHeprua pacnpeaenser-
CA C MOMOLYbI0 UCTOMHUKOB HanpsbkeHus, popma KpuBOW Toka B Moboii Touke cucTeMbl 3HeprocHabxeHus (cetu
anekTponuTaHusa, npeobpasoBaTensa UMM WCTOYHWUKA SMEKTPOMNUTaHUSA NPOMBILLNEHHOR YCTaHOBKU) UcKkaxaeTea 6onb-
e, YeM dpopMa KpUBOW HanpsbkeHus. [oaTomy AnS BeIMMCNEHUS aKTMBHOW W peakTMBHOW MOLWHOCTH uenecoobpa3sHo
NPUHATL, YTO B MOOOW TOYKE CETU 3NEKTPOMNUTaHUA HanpsKeHUe npefcTaBnsaeT COBOW YUCTLIN CUHYCOUAANbHLIA cUr-
Han, cpefiHeKBajpaTudeckoe 3Ha4eHne KoToporo (Mexay gasoil u HeidTpansto) pasHo U. PacyeT akTUBHOW MOLHOCTU
P B oTAeNnbHOW hasze NpoBOAUTCA No dopMyne

-
P =%jU(t)-i(t) o, C.1)
0

KOTOPYHKO MOXHO YNpOCTUTL U BbIPa3UTh Kak
P =Uly-cos(¢4), (C2)

e /i — cpefHeKBafpaTudeckoe 3Ha4eHne OCHOBHOW COCTaBMSAIOLLEA NTMHEeAHOro ToKa,

©q — ha3oBbIil caBUr MEXAY OCHOBHLIMU COCTaBANAIOLMMUA TOKa U Da3HOMo HanpsXeHus;

P — ycrioBHO nonoxuTenbHas BeNuYuHa, Koraa TokK / uMeeT ba3oBbli CABUM MeHee T/2 OTHOCUTENBHO HanpspKeHUs
(HanpsxeHue, B; Tok, A; MoLlHOCTb, BT). Ha TOM e 0CcHOBaHUM peakTWBHas MOLLHOCTb Q, Bap, onpedenseTcs Kak

Q= U-y-sin(y). (C.3)

OTa dusndeckan BennunHa NOATBEPXAAET HaNUYNe BHYTPU NPOMBILLIIEHHOW YCTAHOBKN peaKTUBHLIX 3NEMEHTOB,
Harnpumep, WHAYKTUBHOCTEN UMW KOHAEHcaTopoB. MpUHUMAIOT, UTO STU SNIEMEHTHI ABMSIOTCA NOTPEOUTENAMNU peakTuB-
HON MOLUHOCTK, €Crin BenuvnHa Q ABNAETCA NONOXUTENLHOW (Hanuuue UHAYKTUBHOCTEW) UNKn co3faloT peakTUBHYIO
MOLLHOCTb, €Cni BenuunHa Q ABNAETCA OTPULATENLHON (Harnmune KOHZEHCaTopoB).

AHaNornyHo aToMy KaxyLjaaca MoWHOCTL S, BA, B TOUKe ceTW 3neKTponuTaHus onpefensaeTcsa Kak npousseqe-
HUe cpefHeKBafpaTUYEeCKUX 3HaYeHUIA HanpsKeHna (dasHoro) u obuyero Toka:

S=V-1I (C.4)

B TpexdasHoii ceTn akTUBHAA MOLYHOCTb, PEaKTUBHAA MOLLHOCTb M KaXyLLasiCt MOLLHOCTb — 3TO CyMMa COOTBET-
CTBYIOLMX MOLLHOCTEN B Kaxaown dase, T. e. AN CUMMETPUYHON CUCTEMBI:

P =3 V-ly-cos (¢1) = V3 U-ly-cos(gq);
Q=3 Vilysin (¢q) = 3 U-ly-sin(gq); (C.5)

S=3Vv/=3 U1
rae U — cpeaHeKkBagpaTunyeckoe 3HavdeHue NUHEenHoro HaNpsXXeHUs.
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KodhbmLMeHT MOLLHOCTU A ONpefenstoT Kak OTHOLUEHWE aKTUBHOW MOLLHOCTM K MOSHOW MOLLHOCTW. A BblpaXaeTcs
B 0fHOa3HOM, a TakKe TpexdasHON Harpyske no criegyrowen dpopmyne

=22l cosie). (C.8)
S

OTa 0CHOBHasA hopMyra nokasblBaeT, YTO KO3 MULIMEHT MOLLHOCTM 3aBUCUT OT pasoBoro cAsura (Mexgy TOKOM
N HanpsKeHWEM) W rapMOHWYECKUX COCTaBMALWMUX ToKa.

Takum o6pa3oM, OCHOBHOe AOMYyLUEHWe 3aKmoyaeTcss B TOM, YTO HanpspkeHue paccMaTtpusBaeTcs Kak curHan
YWCTO CUHycouaanbHoi opMbl, @ hopma Toka UckaxaeTcs. OTO AonyLleHWe AenatoT AMA Toro, YTobkl paccyuTaTb
MOLLIHOCTb U BCe CBfi3aHHble C Hell hakTopbl, HanpuMmep KoaddULUEeHT MOLHOCTW. [Ona Apyrux pacyeToB, HanpuMep,
pacyeToB UCKaXKEHUS rapMOHUK HanpshKeHUs nof AeicTBMEM Harpysku, crnefyet paccMmatpuBaTb BHYTPEHHee MosiHoe
conpoTusrieHne cetu. MckaxeHne cMHycomganbHOCTWU HanpsPKeHUs Noj AeicTBUEM Harpy3ku MOXHO BbIMUCIUTBL U3
NCKaXEeHHOro ToKa, NpoTeKatoLero B AaHHOW TOYKe, U BHYTPEHHEro NMofHOro ConpoTUBEHNSA CeTW, NOABEAEHHOW K 3TOW
TouKe.

C.1.2 NMpaKkTuyeckue peLueHus

C.1.2.1 O6waa npakTuka

XOpOLLO U3BECTHO, YTO AJIA UCKITIOYEHUS MepeHanpsKeHUs YyCTaHOBKA U U3MNULLHEro MOBLILLEHUS TOKa, NpoTeKa-
toLero B pacnpefennuTensHoii ceTn, Heobxoanmo paboTaTb € BEICOKMM KO3 MULMEHTOM MOLLHOCTU. Ho npakTuyecku
3TOT KO3(PPULMEHT MOLLHOCTU PaccMaTpMBaETCH TONMBKO C TOMKU 3PEHUSA peakTWBHOW MOLLHOCTH, TOrAa Kak B JeNCTBU-
TENbHOCTU 3[leCh 3aTparMBaeTcs TakKe W COAepXKaHWe rapMOHMK.

OB6bI4HO MMeeT MecTo noTpebneHne peakTUBHOW MOLLYHOCTW MPOMBILINEHHON YCTaHOBKOW. [1o3TOMy MpUHSTO
NPOBOAUTL OOLLYIO KOMMEHCcaUmto, € TeM YTOOLI CHU3NTL KoadhdULMeHT casura ¢as n Takum obpasoM CHU3UTL NOTpeb-
fleHWe yCTaHOBKOW peakTUBHO MOLLHOCTW. NS 3Toro KOHAEHcaTopbl yCcTaHaBNuMBalT Orivxe K noTpebuTento peakTue-
Holt MoLHocTK Nubo Bnuxe K TOMN B LeNoM. B HEKOTOPLIX CTpaHax MOCTaBLYMKN 3NEKTPUHECKOW SHEPrMKU BBOAAT AOMNON-
HWTenNbHYO NNaTy C ydyeToM koadduumeHTa casura a3, 0COGEHHO NMPU UHTEHCUBHOM UCTONb30BaHUK pacnpejernu-
TeNnbHOW ceTu.

C.1.2.2 N3ameHeHus obLLeil NPaKTUKK

C y4eTOM BaXHOCTU PaccMOTPeHUs Ko3pdULMeHTa MOLYHOCTU W U3-3a YBENUYEHUS 06BEMOB MCNONb30BaHUA
HeNMHeWHbIX Harpy3ok HeoBXoAMMO NPOBOAWTL KOMIMEHcaLMio rapMoHuk. MoxeT npooguTbea obLwas KomneHcauus
rapMoHMWK C puneTpaumel Bcell yCTaHOBKW MNU JloKanbHas KoMMeHcauus ¢ ounstpamu, ycTaHaBnmBaeMelMU B HENoc-
pefcTBEHHON GrU30CTU K HENMUHEeWHBIM Harpyskam. BosmoxHo, 6onee npeAnoyTUTENBHBEIM SIBRSETCA UCNONb30BaHNE
Harpyaok, He co3fatoLLMX NMOMeX.

M3 ckasaHHOro Bbllle CneayeT, YTo HeobXxoaMMbIMU ABNAIOTCA ABa BUAA KOMMEHCcALMKN: KOMNEeHcaLms, oTHoc LW a-
ACA K KOS PULMEHTY caBUra pas, U KoMneHcaums, OTHOCALLAACA K COAEePXaHUI0 rapMOHUYECKUX COCTaBNSOWMX TOKa.
OnsA kaxgoro M3 aTUX BUAOB KOMMEHCaLUMn UCNonb3yloT ABa noAaxofa: obLwmii noaxoa AN BCEW YCTaHOBKN UNKW NoKanb-
HblA nogxoA ANs KaXAoW HenMHelHo! Harpy3ku. MoryT paccMaTpuBaTbea YeThipe criyyasi KoMMneHcaLmmn, HO HU OAWH 13
HWX He SBNSAETCH He3aBUCUMBLIM, MOSTOMY AaHHas npobnema ponxHa obcyxaarbea 6Gonee noapo6HO.

C.1.3 KoMmneHcauus peakTuBHOW MOLLIHOCTH

C.1.3.1 O6me KpuTEPUM KOMNEHCALIUU

Koppekunto koaduLmeHTa MoLHOCTM 06opy0BaHNA NPOBOAAT C NOMOLLBIO KOHAEHCATopHbLIX 6aTapei, noa-
KntovaembX K JIMHWM  3NEKTPONUTaHUSA 3MeKTPOMEXaHUYECKUX UK CTaTUYeCcKX npeobpasosaTeneil.

EMKOCTb ycTaHaBnMBaeMoii KoHeHcaTopHoi GaTapen 3aBUCUT OT aKTUBHOW U peaKTUBHOW MOLLHOCTEW, HeobXxo-
OVMbIX NS CUCTEMBI, a TakKe OT U3MEHEHUS MOLLHOCTU B TEYEHUE AHA (XapaKTepUCTUK U3MEHEHUS Harpys3kn BO BpeMe-
HW). EMKOCTb KOHAEHcaTopHOW GaTapen 3aBUCUT TakxXe OT NPaKTUKW YCTAHOBIIEHUS pasMepoB MnaTexein 3a KOMMy-
HanbHbIEe YCryri.

KomneHcauunsa peakTMBHOW MOLLHOCTU 3a4acTylo ONpeAensaeTca B 3aBUCUMOCTU OT CPEeHEro 3HavyeHus notpebre-
HWUA 3Heprumn (aKTUBHOW U peakTMBHOW) B Haubornee HanpshKeHHbI Nnepuoa AHA B TedyeHue Mecsua.

M pumMedYyaHne — [oHATHe «peaKkTUBHasa aneKkTpuyeckasa SHeprua», ucnosiblyemoe B HacTtodlleMm pasjene,
onpeaenAeTcAa Kak WHTerpan ot peaKTMBHOVI MOLLHOCTU B onpeAeneHHOM BpeMEHH()M WHTEepBane.

[na oueHkn koapdrumeHTa MOLHOCTM HeOBXOAUMO 3HaTb CredyloLUe KpUTEPUN NpefocTaBNeHUst KOMMyHarb-
HbIX YCIIyT:

- Mepuvofbl HANPsXKEHHOTO peXxMMa B TeYEHUe JHS,

- orpaHuyeHnst cBOGOAHOMO OT Harpy3ku koaduLMeHTa peakTUBHOW MOLYHOCTU (HanpuMmep, tg ¢);

- aHHble MoJib30BaTeisl, Takue Kak, Harnpumep, XapakTepucTUKa U3MEHEeHUsT Harpysku BO BpEMEHMW.

CrnepyeT yunThiBaTb, YTO KOMMeHcauusi NoTpebneHnst peakTUBHOW MOLLHOCTU He MOXET 6bITb HWU NOCTOSIHHOWM, HU
AONroBpeMeHHOW. MoCcTosHHAA KoMMeHcauus B AeACTBUTENbHOCTM NpuBena 6bl K NOANUTKE CETU 3MeKTponuTaHust
peakTUBHOM MOLLHOCTLIO B OMpeeneHHoe BpeMs. B pesynbrate  yBenuuunock 6bl HanpsxeHWe B yCTAHOBKE MOJb30-

70



rOCTP 51524—2012

BaTens, YTo He sABNsAeTcs UenecoobpasHbiM. Takol noaxod K KOMMeHcauuW MOXET paccMarpuBaTbes Ans Beei ycTa-
HOBKW W MpaKTUYeCKU ABMAETCH HEBO3MOXHBIM Ans Kaxgon COrl.

C Apyroit CTOPOHBI, KOHAEHCATOPLl MOTYT YCTaHaBMMBaTbCA Ha CTOPOHE HWU3KOro HamnpsiKeHUs nubo Ha CTopoHe
cpefHero HanpspkeHuss. O6bluHAs MpaKTWKa MOKa3blBaeT, YTO YCTAHOBKa Ha CTOPOHE CPeAHero HampsiKeHus sBseTcs
3KOHOMMYECKU BbIFOAHOW, ecrnvm KoMMNeHCauus peakTWBHOW MolyHocTU gocTuraeT 600 ksap. Mpu HU3KUX HOMUHamMb-
HbIX 3HAYeHWsSX peaKTUBHOW MolyHocTU ©Goree npeanouTUTENbHOW SBMSAETCA YCTAHOBKA Ha CTOPOHE HU3KOro
HanpseHus.

Ecnu koHAgeHcaTopbl kKoMNeHcaLmMn KoahduLMeHTa MOLHOCTY NpefHa3HaqYeHbl ANs YCTaHOBKM B CETAX C UCTOM-
HUKaMW rapMOHWYECKOro CUMHYCOMAArbHOrO TOKa, TO pekoMeHAyeTcs, YTobbl nocrnegoBaTensHO € KOHLeHcaTopamu
BKIHOManuMce WHAYKTUBHOCTU. OT0 HEoBX0aMMO Ans Toro, YTo6bl KOHEYHbIE Pe30HaHCHLIe YacTOThl CABUrariMch HUXe
caMol HU3KOW YacTOTbl XapakTepuCTUYECKUX rapMOHUK, 0OblMHO NATON rapMoHukn (cm. C.1.3.4).

C.1.3.2 MpuMeHeHUe KoMNeHcaLMn NPU HU3KOM HanpsiXKeHUuun

C.1.3.2.1 Pa3anu4Hble pelueHus

B cooTBeTCTBUM C MECTHBIMW YCIIOBUSAMW MOXHO OMNpeAeniTh TpU BUAa KoMneHcauun (cM. pucyHok C.1):

- UHAMBUAYanNbHas KOMNeHcauus annapaTos;
@ CpenHee HanpsikeHWe

- rpynnosas KoMmeHcauus,
X ;T
Oblas
KoMreHcaums * *
pynnosas \ \
KoMneHcauus
' Oz O+

- oBLjan komneHcaLms.
PucyHok C.1 — KoMneHcauusa peakTMBHOW MOLLHOCTU

s

WNHugBuayansHas
KOMMNeHcauus

C.1.3.2.2 NnausungyanbHasi KOMNeHcauusa AnNA ABUraTens, CBSI3aHHOO HEMOCPEACTBEHHO C CEThbio

MHuavBuayanbHasa KoMreHcaumust 0cOGEHHO PEKOMEHAYETCA MPU HanuuuK ABUraTensi ¢ NOCTOSIHHON CKOPOCTBIO
BpaleHUa HOMUHaNbLHON MOLHOCTBIO cBhiWwe 25 KBT, n ecnun oH aomkeH paboTtaTk B Te4eHWe Bonblueil YacTn pabodero
BpemeHW. [laHHoe ycnoBue, B YaCcTHOCTH, NPUMEHSETCA K NPUBOAHBLIM ABUraTensM MallUWH C BbICOKOW UHepLeN, Takux,
HanpuMep, Kak BeHTUNATOpbl. KOMMyTaLUMOHHOE YCTPONCTBO ABUraTeNs aBTOMaTUYECKN NOAKIIOYaeT WU OTKNoYaeT
koHAeHcaTop. LlenecoobpasHo ybeguTbCa B OTCYTCTBUM ONACHOCTU pe3oHaHca.

a) Mpeumywecrea

PeakTuBHasa aHeprua cosfaeTca HenocpeacTBEHHO B TOW TOYKE, B KOTOPOI oHa NoTpebnsierca. CHUXeHWe Harpys-
KW peakTUBHOrO TOKa NPOUCXOAWUT NO BCeil AnuHe kabensa anekTpocHabxenusa. OTaenbHas KoMNeHcauus, Takum obpa-
30M, Gonblue cnocobCTBYET CHKEHWIO KaXyLENCa MOLHOCTU, NOTEpb HaMPsIKEHUA W NPOBarnoB HanpsPKEHWS B NPo-
BOJHUKAX.

b) Hepocrarku

AOna  maneix noTpebutenen WHAMBUAYaNbHAA KOMNEHCaUWUsA ABNSETCA OTHOCUTENbHO AOPOroCTOAWEN, Tak Kak
Heckonbko HebonblMX KOHAEHcaTOpoB ABNAlOTCA Gonee goporMMu, YeM oTfenbHas KpynHasi KoHfgeHcaTopHasa GaTa-
pes. Koraa KoHAeHcaTopbl NOAKMIOYEHB!, OHN YBENUYNUBAIOT HaNPsKeHWe ceTu nokanbHo. MNpu aToMm cTaHoBUTCA HEObXO-
AUMBIM WX OTKSIOYEHUE OT ceTu obLlero nonb3oBaHUA (BLICOKOBONLTHOW) B MEPUOZ Manoi Harpysku, YTo6bl CHU3UTb
HanpsixeHune. CnefyeT y4uTbiBaTb, YTO MOBLILLEHHOE HaNPS)XKEHUe CBA3aHO C PUCKOM NPUNOXEHWUSA YPE3MEPHOro Ha-
NpsXXeHUA K 060pyAOBaHUIO U NPUBOAUT K €ro NpexaeBpeMeHHOMY cTapeHuio. CrefoBaTenbHO, KOHLEHCATOPbI foSK-
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Hbl MPUCOEANHATLCSA K CETW MO BO3MOXHOCTU C MOMOLLbIO UX COBCTBEHHbLIX KOMMYTUPYIOLLMX YCTPOACTB. BaXHbIM Hepo-
CTaTKOM SIBNAETCA TOT haKT, YTO Ype3MepHOe UCMOoNb30BaHNE KOHLEHCATOPOB B NPOMBILLIEHHON SM1eKTPOCETH NoBLILA-
€T OMacHOCTb BO3HUKHOBEHUA pe3oHaHca. Bee aTW dhakTopbl 3Ha4YMTeNbHO 0cnabnsarT noTeHuuansHbIe NPeumyLLecTsa,
KOTOpbI€ MOXHO MONy4YuTb OT MHAMBMAYaNbHOW KOMMEHcaumu.

C.1.3.2.3 'pynnoBas KoMneHcaLus

B cnydae rpynnoBoi KomneHcauuu oTgeneHas koHgeHcaTopHas 6atapes, ynpaenseMas ee coOCTBEHHbLIM pac-
npeaenuTensHeIM YCTPOUCTBOM, KOMMEHCUPYET rpynny noTpebuTenei peakTUBHOW 3HEPriM, pacrofioXEHHYHo B Liexe
UNKU B Kakoi-nmbo oTAenbHON 30He.

a) MpeumyiuectBa

MpynnoBasa koMneHcalumsa TpebyeT MeHbLLUMX BIIOXEHUN, YeM WHAMBUAYansHas koMmneHcauus. OfHako rpaduk
Harpysku gomkeH GbiTb U3BECTEH 3apaHee, YToObl NPaBUNBHO paccunTaTb EMKOCTb KOHAEHCcaTopHbIX GaTapeit u usbe-
XaTb ONacHOCTU BO3HWKHOBEHWUSA NepekoMMeHcaLmn (Korga peakTuBHON MOLLHOCTU nocTaBnseTcs bonblue, Yem Tpeby-
€TCA), KOTopas Bbl3biBAET MOCTOSHHbLIE MEpeHanpsi)XeHus, NpUBoAsALLMe K NpexieBpeMeHHOMY cTapeHuto obopypoBa-
HUsA. KoHgeHcaTopHas 6atapes obopyfoBaHa cob6CTBEHHLIM pacnpefenuTenibHbelM YCTPOWCTBOM, YTO obreryaeT BO3-
MOXHOCTb €€ OTK/IOYEHUS B NMepuoAbl MarnblX Harpy3ok B obLiecTBeHHO ceT obLero nonb3oBaHus, Aaxe ecrnm cooT-
BETCTBYIOLLME NOTPebuTEeNnu MOLHOCTI OCTaOTCA NPUCOEANHEHHBIMM.

b) Hepocratku

Kabenu anektpocHabXeHUs1 pasnnyHbiX NOTPe6GUTENEd MOLLHOCTU AOMKHEI BbiTh paccunTaHbl Ans NpornyckaHus
KaKk peaKkTWBHOro, Tak M akTWBHOro Toka. KpoMe Toro, HeoBxognMMo o6ecnevmnThb 3allmTy KOHAEHCaTOPOB (MCNoMb30BaTh,
Hanpumep, nnaBkue NpefoxpaHUTenu, aBToMaTU4eckne BhIKIOMaTeNn U T. 4.) U UX pa3psag B Lenax 6esonacHocTy
(pa3psAHble pe3ncTopel) BO BpeMsi TEXHUYECKoro oBcnyXunBaHus U peMoHTa. 3a nnaBkUMKW NpeAoXpaHUTENsIMA Heob-
xogumo obecneunBatb perynsipHoe HabnogeHuve.

C.1.3.2.4 Obwaa koMneHcauus

B cnyyae obLei KoMneHcalum Npou3BOLCTBO peakTUBHON SHEPrun CKOHLEHTPUPOBAHO B OfHOW KOHKPETHON
TOuYKe, Yallie BCEero Ha NoACTaHLUMM UK B AOCTATOMHO GOMBLIOM M XOPOLLO BEHTUNMPYEMOM NoMeLLeHnn. B ycTaHoBKax ¢
ManbiMW NoTpebuTenssMn MOLLHOCTU B OCHOBHOM PEKOMEHAYETCA MPUMEHSATL aBTOMaTUYECKU PeryrnmpyemMyto LieHT-
paneHylo koMneHcauuto, ¢ TeMm 4YTobbl n3bexaTe nepekomMneHcaumn. Ecnu kpuBas Harpysku rnokasbiBaeT Hebornblune
konebaHus, HeobXoAMMO TONBKO  BKIKOMaTh BClo BaTapeto B nepuogbl paboTel yCTaHOBOK.

a) Mpeumyiuecrea

KoHaeHcaTopHbIe 6aTapen MMEKT XOPOoLLUMIA KO3 ULIMEHT 3arpy3ku, Nerye oCyLLECTBISAETCA KOHTPONb 3a ycTa-
HOBKOI. Kpome TOro, ¢ aBToMaTU4eckuM yrnpaBneHMeM KoHZieHcaTopHou GaTapeeil rpacduk Harpy3ku ycTaHOBKU OTChe-
XuBaeTca adpdekTnBHO, 6e3 BMellaTenbCcTBa YernoBeka (To ecTb 6e3 py4HOro CoefiMHeHUs1 U pasbepuHeHust). Takoe
pelleHne sBnAeTCA Hawbonee 3SKOHOMUYECKU BLIFOAHLIM, €cnu konebaHWa Harpy3ku HECBOWCTBEHHbI KOHKPETHbLIM
noTpebutensm MOWHOCTH.

b) Hepocrartku

Pa6oTatowme HMUxXe No ceT YCTAHOBKU ABMSIOTCS UCTOUHUKaMU peakTUBHOW SHepruu.

C.1.3.3 NpumeHeHUe KOMNEHCaAUUU Npu cpefHEM HanpsKeHNU

OG6bI4HO KOMNEHcaUUA NPOBOAUTCS Ha LieHTpanu3oBaHHO ocHoBe. KoHaeHcaTophl rpynnupytoT B 6aTapee Ha
noACTaHUUW cpefHero HanpsxeHusi. BaTtapeu yepes aBToMaTUYECKMiA BbIKNOYaTENb MPUCOEAUHSIIOT K LUMHE CPeAHero
HanpsxeHns. X MOWHOCTL MOXET AOCTUraTb HecKonbkux Merasap/MBap, W OHU MOMYT NoApasfensaTbCa Ha MeHbLUME
ceKuum, KoTopble nocriegoBaTenbHO NPUBOAATCA B AeiCTBUE ANS NOMyYeHUs1 ONTUMaribHOW KoMMeHcaumm Kak dyHKUUn
rpacguka aHeBHOW Harpysku. Kaxpaaa cekuus ynpaBnsieTcsi KOMMYTaLUOHHLIM YCTPOMNCTBOM, NPeAyCMOTPEHHLIM Ans
NoAKNIOYEHNS KOHAEHCATOPOB C Y4eTOM (pyHKUMU rpacdmMka AHEBHOW HArpy3kn WU KOHTPONS «OH-MaiH».

a) Mpeumywecrea

Ecnu ypoBHM MOLLHOCTU KOHAEeHCaTOpHbIX BaTapeil npesbiwator 600 KBap, CTOMMOCTL KOMMEHcaLUMK Npu cpeg-
HeM HanpsxeHun OyaeT, kak NpaBWUNO, MEHbLUE CTOMMOCTU KOMMEHCALWUU MNPU HU3KOM HanpspKeHUM.

6) Hepocratku

JaHHbIli MeToa KOMNeHcauun He NPUBOAUT K CHSATUIO HanpsiKeHUst B TOM YacTu ceTu, KoTopasi pacnosioxeHa
HWXe KoHAeHcaTopoB. BkniodeHue koHAeHcaTopHoil BaTtapen BbidbiBaeT BhIOpoCH HanpspkeHUs. KoMmyTaumio KOH-
AeHcaTopHblX 6aTapeit Heobxogumo npoBoAUTL BGornee OCTOPOXKHO, YEM C KOHZEHcaTopaMu B CEKLMU HU3KOrO Hanpsi-
XKEHUA.

C.1.3.4 OnacHOCTU BO3HUKHOBEHNA pe3oHaHca

OnacHOCTW BO3HUKHOBEHUA pe3OHaHCa BO3HWKAKOT U3-3a OAHOBPEMEHHOIO Halnuyus B CETU KOHAEHCaTopoB ANS
KOMMNEHcaunn peakTUBHOW MOLLHOCTU U UCTOMHUKOB rapMOHUYECKUX TOKOB, BKITIOYalOLLUX B ceba cTaTu4eckne npeobpa-
3oBaTtenu.

YnpoLyeHHan cxema NpoMbILLNEHHOW CeTu, BKIoYasi NaccuBHYyo Harpy3ky RL U KoHaeHcaTopHylo GaTtapeto, non-
HOCTbIO KOMMEHCUPYIOLLYIO Harpy3Ky, npeacTaeneHa Ha pucyHke C.2.
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Xr— N0NKOe CONPOTHBACHUE CETH 3NEKTPONUTAHAS NpW HOLKOCTH KOPOTKOTO 3aMuKkaKHug SSCO; Xt—nonnoe conpoTuBAEHNe
Tpakchopnatopa ¢ Kakyueicsa mounocTsn SN (peakTnsHoe conporusaenue xsc), TON —To4ka 06Uero NPUCOCAUHEHUA K LIHeE
BTOPAYHON OONOTKN C NOLHOCTbHE KOPOTKOrO 3aMbkawug Sscl; R, L — conpoTHBACHNE A WHLYKTHBHOCTL, COOTBETCTBYNUUE
AKTUBHOA W peakTuehoh nounoctTw P w QHarpyskw (P — akTuBHAA NOLHOCTL NACCABHOA HArpy3ku n noteps, Q-—peakTHpHas
HOUHKOCTb MAacCHBHOM Harpysku); C — KOHAEHCATOp ANA KONNEHCALNA PeakTHBHON 3HEPTUN C HOLHOCTHE Qood

PucyHok C.2 — YnpouleHHasi cxema MpPOMbILLIEHHOW CeTU

M3MeHEHUA rapMOHMYECKOro MoaHOro  COMpoTUBAEHUSA SI'IeKTpl/I‘-IeCKOI‘/’I cetn B TOlN ¥ onacHOCTM BO3HMKHOBeE-
HUA pe30oHaHca, CBA3aHHOIo C HalMYMEM UCTOYHMKAa FapMOHMYECKUX TOKOB, MpeacTasfeHbl Ha pucyHke C.3.

MonHble conpoTUBAEHUS XT U Xb CETU «BblLEe MO MOTOKY» CMOCOGCTBYIOT CHWKEHMIO MOLLHOCTM  KOPOTKOro
3aMblKaHWA OT 3HaYeHUs SsSco [0 3HayeHuA Sscl:

Ssci - (1/SS0o0 + xsc/SN) -1. (€.7)

PrncyHok C.3 — lNonHoe conpoTuBieHME B 3aBUCUMOCTU OT YacTOTbl TMpuU yl'lpOLIJ.eHHOl7I cxXeme cetn
CnepoBaTe/fibHO, 3KBUBIEHT MOMHOIO COMPOTUB/EHUA FapMOHUK Zh ceTn B TOIN OTHOCUTENLHO Mopsigka rapmo-
HVKN h “MeeT 3HayeHune

Zh=(h Uf [/2Qoxg - Sstl- Q)2+ /2P2]"12, (C.8)

a pPe30HaHCHaA 4YacCToTa pacCCHUTbIBaAETCA o q)opmyne

~"MfSsci + QVQcondf2, (C.9)
roe f, — yacToTa OCHOBHOWM FapMOHUIKM.
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Ha pucyHke C.3 nokasaHbl MU3MEHEHUS NONTHOMO COMPOTUBAEHUA Z;, W TMOSIHOrO CONPOTUBIMEHUSI CETU TOMbKO
Ana X, n X; B 3aBUCUMOCTU OT YaCTOThI, NPU 3TOM 3HAYEHNE Z;, nokasbiBaeT yeurneHue npu pe3oHaHCcHoii vactoTe f, no
CpaBHEHUIO C NOMHBIM CONPOTUBNEHNEM caMoii ceTU. [puMepbl NMOMNHLIX CONPOTUBIEHUI CeTel U pa3nMyHbIX BapuaHToB
perynupoBaHus npusoaatca B [14].

Ecnu Ha onpeAeneHHbIX 4acToTax rapMOHUK NONHOE COMPOTUBIIEHNE CETU CTAaHOBUTCA BLICOKUM U Ha COOTBET-
CTBYIOLLUX HacTOTax NPOUCXOAWUT NOANUTKA rapMOHUYECKUMU TOKaMU, BO3HUKAIOT CyL|ECTBEHHbIE rapMOHUYECKUe Ha-
NpsKEHUA B COOTBETCTBUM € 3aKoHOM OMa. Takum obpa3oMm, Mexay UHAYKTUBHOCTSIMU U KOHAEHCaTopaMn CETU BO3HM-
KaeT pe3oHaHC. 3TO NPUBOAUT K NOCNEACTBUAM:

a) onacHOCTb Neperpy3kn KOHAEHCaTOpOB M3-3a CBEPXTOKOB, MpoTeKalowmux No KoHAeHcaTopaM, 0cobeHHO Ha
BbICOKUX YacTOTax FrapMOHUK;

b) onacHocTb Npo60oeB Ha BLIBOAAX STUX KOHAEHCATOPOB U3-3a 3HAYUTENbHBLIX rAPMOHUYECKUX HanpsHKEeHWUN;

C) HapyweHue paboTbl annapaTypbl ¢ YyBCTBUTENBbHLIMU 3MEKTPOHHBIMU 3NeMeHTaMn U neperpeB 06MOTOK ABUra-
Tena Npu BLICOKUX MAPMOHUYECKUX HaNPSXEHWUSX Ha BbIBOAAX NPOMBILLMEHHON YCTaHOBKK,

d) obpasoBaHue rapMOHW4ECKUX TOKOB B pacnpefesIuTENnbHOW CETM U B APYrUX yCTaHOBKax norpebutens npu
BO3HUKHOBEHUU rapMOHUYECKUX HaNPsKeHWA.

CnepayeT NpUHATbL COOTBETCTBYOWMUE MEPHI N0 0DecreYeHno CHUKEHNS U3Ny4YeHUs UCTOMHUKaMU rapMOHUYECKO-
ro Toka Nu6o ycTaHoBUTL puNLTPLl. PacnonoxeHne KOHAEeHCaToOpoB B NPOMBILLMEHHON CETU ABMSETCS, TakuM 06pa3som,
BaXHbIM aKTOPOM BO3HUKHOBEHWUS PE3OHAHCOB.

Mpobrnemsl pe3oHaHca 3a4acTylo Bbi3bIBAOT HEOOXOAUMOCTL NPOBEAEHUA NOAPOGHOro aHanusa ceTn anekTpo-
CHabxeHusA ansa nx paspeweHus. 3Tn npobneMbl He ABNAIOTCA CMCTEMAaTU4ECKUMW NO CBOEMY XapaKTepy, HO Mpu KX
BO3HUKHOBEHUW NOCNEACTBUA Yalle BCero 03HavalT HaHeceHne Bpefia 060pyaoBaHUIo, He roBOpA yXe 06 UX BUSHUA
Ha ero yCKopeHHoe cTapeHue.

B HacTosAleM pa3fene pacCMOTpeHa ofjHa cXxeMa KOMMeHcauun peakTuBHOW MowHocTU. CneayeT obpatutb
BHMMaHMWe Ha TO, YTO YBEMMYEHNEe YMCra TaKUX CXEM B CETU MOBLILLAET OMacHOCTb BO3HUKHOBEHUS pe3oHaHca.

C.1.4 Metoabl onnsrpauum

C.1.4.1 Kputepuu

Mpw npumeHeHun punestTpos B CIM BO3HUKAKOT TPYAHOCTHU, CXOAHLIE € TEMU, YTO NOSABMAIOTCA NPU NPUMEHEHUN
unsTpoB B ycTaHoBKax. CBefeHus, npusegeHHble B C.1.3.2 — C.1.3.4 OTHOCUTENBLHO KOMMNEHCAaLUW peakTUBHOM
MOLUHOCTH, NpUMeHUMBl K C3M, NUWBL UCXOAHbLIE KPUTEPUMN ABNSAIOTCA cneynduHeckumMi.

OuneTpel B C3MM crneayeT NpUMEHATb B Criydae BEPOSTHOrO BO3HUKHOBEHWUS YPE3MEPHOro YpOBHS MCKaXeHMWiA
BbICOKOBOJIETHOMO HanpsiXeHus. YPOBEHb WCKaXeHWN HanpsXXeHWa OLeHUBaloT B COOTBETCTBUM ¢ B.3 1 B.4 npunoxe-
Hua B. Ons kaxgol KoHkpeTHolW COl M3BecTHbl OObIMHbIE XapaKTepUCTUKU rapMOHUYECKOW 3MUCCUU, T. €. YPOBHU
rapMOHWYECKUX TOKOB. HO 3TUX XapaKTepUCTUK AN pacyeTa punsrpa HEJOCTaTOMHO.

Kak npaBuno, dunsrpom sBnseTcs obopyfoBaHue, NPUCOSAUHEHHOE K CeTU, MpeAcTaBnAiowee cobol kpaiiHe
HW3KOEe MONHOe COMPOTUBMEHUE Ha TeX OTAENbHbIX YacToTax, KoTopble AOMKHbLI unsTpoBaThca. uUNbTp nornowaet
rapMOHWYECKMEe TOKU ITUX OTAENbHbLIX YacToT. OfHaKko He YCTaHaBNMBAKOTCA PasiUuMa MexAy rapMOHUYECKUMU TOKa-
MU, uaywmm ot C3MT, roe ToK NPOXoguT Yepes dUNLTP C HU3KUM NOSHBIM CONPOTUBNEHUEM (B OTAMYME OT ceTu ¢ Gonee
BLICOKMM MOSIHBIM  COMPOTUBNEHWEM), U FaPMOHWYECKUMMN TOKaMWU, BO3HWUKAIOLLMMMN OT FAPMOHUYECKOro HanpsKeHus,
CYLLECTBYIOLLErO B CETU, KOTOPLIE OMPEAENAOTCA CyMMOW FrapMOHUYECKOro NMOSTHOrO CONPOTUBRNEHNUSA CETU U CONPOTUB-
nenus dunerpa (cM. pucyHok C.4).

M3 ykasaHHOro BblLLE CEAYET, YTO pacqeT PUNLTpa SBRSETCA JOCTATOMHO CHOXHBIM NPOLIECCOM, NPU STOM crieay-
€T yunTbIBaTb TPW OCHOBHbIX Napamerpa:

1) ToK, noanexaiwyuii PUNETPOBaAHUIO, WUCTOUMHUKOM KoToporo senserca COl (OTBETCTBEHHOCTb U3rOTOBUTENSA
cany;

2) cylyecTByloLlee rapMOHUYECKOe HanpsXeHue (BO3MOXHO NpUMeHeHUe ypoBHelt SMC, HO B Lenom, ux npume-
HeHWe npuBeno Obl K NepeoLieHke HOMUHAMbHbLIX XapakTepucTuk dunsrpa);

3) nonHoe rapMoHWMYECcKoe CONpPOTUBNEHWE B CUCTEMEe (OTBETCTBEHHOCTb pacnpeAenuTens SHepruv npeanpus-
Tua nonb3oatens, ecnu ato TBIM, U ceTeBoit opraHusaumm, ecnu 3ato TOIT).

BaxHo OTMETUTb, YTO 3HAHUI 3HAYEHUI FaPMOHUYECKOrO HANPSXKEHU HEAOCTATOYHO, €CNU HEU3BECTHO NOJSHOe
rapMOHUYeCcKoe conpoTuBeHue. YacTo ANA NpaBUNbHON OLEHKU uUnsTpa HeobxoauMbl NpejBapuUTenbHble n3Mepe-
HUSI HaMpPsPKEHUA U MOMHOro ConpoTuBneHusa. B pesynbrate no npuydnHam, ykasaHHbiM B C.1.3.4, BO3HUKAET onacHOCTb
nocrnefoBaTenbHO-NapanfienbHbIX PE30HAHCOB.

C.1.4.2NaccuBHbIN pUNLTP

Hanbonee TpaguLMOHHLIMU (DUNETPAMKU ABNSAIOTCA NacCUBHBIE PE3OHAHCHBLIE KOHTYPLI (NOCNeAoBaTenbHOE Co-
efJMHEeHUe UHAYKTUBHOCTW W eMKOCTW) UNU AemndupoBaHHble KOHTYPbl C NPUCOEAUHEHWEM pe3nucTopoB unu Gonee
CINOXHBIX CTPYKTYP, YTO YBENUYUBAET YUCAO NONIOCOB M HYNeid B NOAHOM COMPOTMBIEHUN UNLTpa.

DUNBTP MMeET 04YEeHb HU3KOE MONHOE CONPOTUBMIEHUE MPU ONpeAeneHHoi YacToTe, KOTopas ABNSAETCS KpaTHOM
YacToTe ceTu. batapes UNLETPOB C pasNYHLIMKA NapannenbHO COSANHEHHBIMA PE3OHAHCHBIMW KOHTYpaMu obecneuyu-
BaeT punsrpauuio rapMoHUK ¢ nopsgkamu, Hanpumep, 5, 7, 11, 13 (cM. pucyHok C.4). BaTtapea dunsrpoB MoXeT Taioke
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BK/l0YaTb B Ce6S1 BbICOKOYACTOTHbIE MOMexonoaaBnsioune uabTpbl. batapen GUALTPOB KOHCTPYMUPYIOT ANS NOCTOSH-
HOW 4acTOTbl CETM U B Ciyydae ecsiv oubTpbl cNabo gemMndurpoBaHbl, 3PPEeKTMBHOCTbL (huabTpa 3aBUCUT OT CTAbU/IbHO-
CTV YacTOTbl CETU.

CnepgyeT OTMETUTb, YTO Npu PuabTpaLMm MHTEPrapMOHMK HEOBXOANMO NPUMEHATb AemMndupoBaHHble hUnbTPbI;
vnbTpauns MHTeprapmMoHnk 3 deKkTUBHa TOMbKO B Y3KOW MOnoce 4acToT.

UTo KacaeTcs onacHOCTU BO3HWKHOBEHUS Pe30HaHCOB, criefyeT 06paTuTb BHUMaHWe Ha cnepyloune gsa OCHOB-
HbIX ABNEHUA:

- B OCHOBHOM pe30HaHC BO3HMKAET Ha 4acToTe, KOTopas HEeCKO/IbKO HMXe 4acToTbl HAacTpoiiku chunbTpa. Heobxo-
AVMO NpOBEpUTb, He NOBAMAET NN Pe30HaHC Ha KOHTPONb KosnebaHwui HanpsXXeHUs WauW CUrHanusauuio no ceTw,
KoTopas MOXeT UCNOoMb30BaTbCA B CUCTEMe 3HeprocHabxeHus. [lonb3oBaTenlb COBMECTHO C NpejcTaBUTensMu ceTe-
BblX OpraHusauuini 06s3aH MHPOpMMPOBATL M3rOTOBUTENA O TaKOW BO3MOXHON paboTe ceT W XxapakTepucTukax Hecy-
LLMX YacToT;

- thunbTpayma kaxpoih CIM nosbiwaeT 0NacHOCTb BO3HUKHOBEHWA PE30HAHCOB, YTO B pe3ysibTate MOXeT MoBu-
ATb Ha 60NbLUYI YacTb YCTAHOBKW. B LeNoM, TONbKO aHanu3, NpoBeAEeHHbIli B Kax[OM KOHKPETHOM cnyyae, MOXeT
YCTPaHATb NOAO0GHbIE CMOXKHOCTU, MO3TOMY MNpeAnoyYTUTeNbHEE OCYLECTBAATb 0OLLY0 KOMNeHcauuio.

(.1.43 lecTo pacnonoxewuns gunevrpa

B cnyyae npumeHeHus uHameuayanbHoro dunbTpa obopyaoBaHMe unbTpauuym AO/MKHO HAXOAUTLCA Kak MOXHO
6nmxe K uckaxawweid CIM. OgHako Npu MPUMEHEHMU NPeanoYTUTENbHOro MeToAa obuieli koMneHcauuv pacnosno-
XeHue 1 CTpyKTypa unbTpa fO/KHbI BbIOUPATLCA C YHETOM C/efyLWmnXx napaMmeTpoB YyCTaHOBKM:

- CeKLun C eCTeCTBEHHOW pa3BsA3KOW B ceTu;

- apyrue uckaxawowmne C3IM nam HarpyskyM ¢ XxapakTepucTvkaMy BHOCUMMbIX UCKAXEHWUN, T. €. XapakTepuctukamu
3MUCCUN TAPMOHUYECKNX TOKOB;

- NOSIHble CONPOTMB/IEHUS pacnpefennTenbHO ceTn, 0COBGEHHO MpWM UCMNOMb30BaAHUU ANWHHBIX Kabenei waun
CXeM KOMMeHcauuu peakTuBHOW MowHocTu (cm. C.2).

C.2 PeakTuBHAA NOLKHOCTL W TAPHOHUKH

(2.1 0654Kse NeTOLY NOQABACHUS NOMEX

Kak ykazaHo B C.1.1, MeToAbl KOMMNEHcauuy PeakTUBHON MOLLHOCTM W UNbTpaLMM rapMOHUYECKMX TOKOB B
3HaYMTENbHON CTeneHn B3auMOCBA3aHbl M MO3TOMY He MOTYT MPUMEHSATbLCA He3aBUCMMO APYr OT Apyra.

B cootBetctBun ¢ C.1.3.4 o0MacHOCTbL pe3oHaHca BO3HMKAET, KakK TO/IbKO KOHAEeHCaTop NPUCOeANHAETCA K 3M1eKT-
pyYeckoin cetu, KOTopas No CBOEMY XapakTepy SBNAETCS WMHAYKTUBHON. dnekTpuyeckne kabenu Takxke BHOCAT eMKOCT-
Hoe conpoTuB/ieHNe B ceTb. [lpuMeHeHne KoHAeHcaTopa, KOMMEHCUPYILLero peakTUBHYO MOLWHOCTb, MNPUBOAUT K
yBENNYEHUNIO rapMoHMYeckux TokoB B TOI, Kak nokasaHo Ha pucyHke C.5. 3HauyuTefbHble rapMOHUYECKMNEe TOKU Takxe
npoTekalT yepes KoHAeHcaTop.

Kak cnepyet u3 pucyHka C.5, CMOXHOCTU BO3HMKAIOT YXe C OJHUM KOHAEHCATOPOM W YBE/IMYMBAIOTCA C YUC/IOM
KOHAEHCATopPOoB, WMCMNOMb3yeMbIX ANS KOMMNeHcauun peakTUBHOW MOLHOCTU. Upe3mepHOe MCnofb30BaHWe B CEeTU KOH-
[leHcaTopoB A1 NacCUMBHOW hunbTpauumn, a Takke Ans KOMNeHcauun peakTUBHOM MOLLHOCTW yBe/MyYnBaeT Yncio BO3-
MOXHbIX PE30HAHCHbIX 4YacToT. M03TOMy NpumMeHeHue o6Lieil KoMneHcauuu, pacnpocTpaHALWencs Ha BCO CUCTEMY,
NPUBOAUT K HaWMy4dlWwnM pesyfbTaram.

Bonee Toro, nepexos K MHAUBMAYaNbHOW KOMMNEHCaLUW peakTUBHOW MOLLHOCTM C O4HOBPEMEHHON unbTpaumnei
rapMOHVK yBenuynsaeT OnacHOCTb NepenpousBOACTBa PeakTMBHON MOLWHOCTM. dPakTuyeckn ahdekTnBHas naccusHas
hvnbTpauus Takke NPoOU3BOAUT 3HAYNTENIbHOE KONMYEeCTBO PeaKTUBHON MOLHOCTM. M03TOMy COBMECTHOE paccmoTpe-
HVe [BYX 3TVX NPOLLECCOB AaeT BO3MOXHOCTb HaliTV Hawydllee pelleHne nyTeM pa3paboTku onTumasibHOro o6opypo-
BaHMA A9 YCTAHOBKW B LIE/IOM.
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20 KB - Ssc0 = 69 MBA

CnnowHas fiMHuA - TOoK, A,
NYHKTUPHAs JIMHUSA - HanpshkeHue NUHUS-HelTpanb, kB

tgp=10,5
b) ®opMbl TOKa U HaNPsXeHUs1 B TOUKe
a) Cxema Lenu obwero npucoegmHeHns (QcC He NOAKNOYEH)
201
CnnowHasa nnHUA - ToK, A, CnnowHasa nMHnAa - Tok, A

NYHKTUPHaA NNHUA - HanpsaxXeHune ﬂMHI/IFI-HeﬁTpa]'Ib, KB

c) ®opmbl TOKa U HANPSXEHUS B TOUKe d) Tok B Qc
obwero npucoeguHeHnsa (Qc NOAKNIOYEH)

PucyHok C.5 — TlMpumep HECOBEPLUEHHOro pelleHnss npu KoMMNeHcauuum peakTUBHON MOLYHOCTH

C.2.2 ipyrue peweHunsn

C.2.2.1 O6wure nonoxeHuns

OCHOBHbIM HeO0CTaTKOM NacCUBHbLIX (PUILTPOB ABAAETCA HECMOCOOHOCTL UX K ajanTtauum K U3MEHEHUSAM CeTu u
cocTaBHbIX 4acTeil unbTpa (CTapeHue, 3aBUCUMOCTb OT TemnepaTtypbl U T. A.). MaccusHblii hunbTp ABnseTca adek-
TUBHbIM, €CMN €ro MoJIHOe CONPOTUBMEHNE HA ONpefefieHHON YacToTe Maso MEHSeTCs MO CPaBHEHWUIO C U3MEHEHUSMU
NMOSIHOrO CONPOTUB/IEHUA UCTOYHMKA NUTAHMA. B HEKOTOPLIX CiyyasX KOMMneHcauusa 3aTpygHsaeTcs, ec/v UCTOYHUK nuTa-
HUA uMeeT HebosbllOe MOSIHOE COMPOTUBJ/IEHWE WM YacCTOTHasA XapakTepuctuka (uibTpa HETOYHO HacTpoeHa Ha
rapMoHuKM, co3gaBaemMble Harpyskoi. OfHako Hambonee cepbe3HbiIMM Npobnemamu ABAAKTCSA NocnefoBaTefbHble
WAN napannenbHble pe3oHaHCbl, KOTOPble MOryT BO3HUKaTb B CETU.

CnepoBaTesnibHO, Kak ANA CeTeBblX OpraHnsaunii, Tak n 4Na UHAMBUAYyanbHOro NonbL3oBaTens MorytT notpe6oBaTb-
cA Apyrve MeToAbl KOMMeHcaluuu, Nno3posidiolime onTUMasibHO UCNOJL30BaTb 3HEPruio, nosyvyaemyto ot cetu. HoBble
pelweHus, npegnarawuwme 6onee apdekTnsHoe npumeHeHne C3M, HaxXoAATCA Ha cTaguy pacCMOTPEHUSA, a HeKoTopble
M3 HUX — Ha CcTajuu NpousBOACTBEHHOrO npouecca. ATO akTUBHble cunoBble unbTpel 1 C3AM, He co3gatlouime nomex,
Bk/loyawwme B cebs cpencTea ynpasneHua komneHcauueli koaduuneHTa MOWHOCTU CeTu.

C.2.2.2 AKTUBHbIEe pnNbTPbI

MpuHLUMN akTUBHOW (hUNbTpaunmM 3aknyaeTcs BO BKAIOYEHUW MeXAy Harpys3koli v UCTOYHMKOM 3Heprum (3nekT-
puyeckoil ceTblo) npeobpas3oBaTenss, COCTOALLEr0 U3 CMIOBOro nNpeo6pasoBaTens UHBEPTOPHOrO TUNa, KOTOPbIA MOXeT
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KOMMeHCUpoBaTb rapMOHUKWA TOKa UK HanpspkeHWs. Korga akTUBHBIA uUnETp BKIOYAKOT NapanfenbHo Harpyske Ans
reHepupoBaHWA rapMOHUYECKOro ToKa B Ka4ecTBe MPOTUBOMOCTABMEHUS TOKY, BblpabaTbiBaeMOMY Harpy3koW, OH pac-
cMaTpuBaeTCs Kak napannenbHbld UNK LLYHTOBLIA akTUBHLIA PUNETp. ECnu dunstp coenHeH ¢ ceThio nocneaosarenb-
HO, TO OH KOMMEHCUPYET rapMOHUYECKOe HanpsPKEHWe B TOYKE COEAUHEHUS ¢ Harpy3koh. OCHOBHBIM MPEUMYLLECTBOM
aKTUBHBIX (PUMLTPOB MO CPaBHEHMIO C MAacCUBHLIMU SBMSAETCA MX CMOCOBHOCTE afanTMpOBaTbCA K U3MEHEHWUAM CETU
W Harpysku.

Mpu napannenbHbIX MW NocrnefoBaTeNbHbBIX COeLUHEHNAX BO3IMOXHO MCronb3oBaTk OUNLTPLI C PasnnyHom
CTPYKTYpOii. MicnonbaoBaHne akTUBHLIX PUIETPOB BMECTE C MACCUBHBIMW KOMMOHEHTaMU Mo3Bonuno bl YNy4LUTb KOH-
CTPYKLMIO U pacluMpUTb NOTEHUWaNbHOe NMPUMEHEHWe aKTUBHLIX PUMNLTPOB, B TOM YUCE MPU CPeAHEM HanpsKeHuu.
Kpome Toro, cyLlecTByeT TeHAEHLUS K CHWKEHWNIO CTOMMOCTU aKTUBHLIX (OUIETPOB.

C.2.2.3 C3M, He cosgatlowme nomex

HoBble BMAbl ceTeBbIX NpeobpasoBaTeneil NpeAcTaBnaloT coboii ansTepHaTUBY akTUBHLIM hunstpam. Takve ofHo-
Unun TpexdasHele YCTPONCTBA 3aMEHSIOT ANOAHLIE UNU TUPUCTOPHbIE NpeobpasosaTeny. OHU JoMyCKakT KOMMNEHcaLuo
KosppuumeHTa MoLHocT C3MM Kak NocpefcTBOM NPOXOXAEHUA TOoKa, MOMYyYEeHHOro oT ceTH, B da3e ¢ HanpspKeHneMm
CEeTU, TaK U NyTeEM MUHUMU3ALUN rapMOHUK Toka. KOMMOHEHTLI, NCrofb3ayeMble B 9TUX NpeobpasoBaTensx, CToAT J0po-
XKe, TaK KaK KOHTPOJIMPYIOT W BKOMEHWE, U BLIKIIOYEHWE Toka. Knaccuyeckum BUAOM Takux npeobpasoBaTenei cetu
ABnseTcA npeobpasoBaTenb HanpsXeHUss MHBEPTOPHOro TUMa € WCMOMb3oBaHWEM LUECTU TpaH3uMcTopoB. CUCTEMbI
CUMOBbIX NPUBOZ OB, BKItOYas AaHHbIA TN Npeobpa3soBaTens ceTu Ans KoMmneHcauum koadduumeHTa MOLHOCTH, Hasbl-
BalOTCA YUCTLIMU UNK Heuany4yatowumu nomexm CIMT.

C.2.2.4 NpumMmeHeHUe

CTOMMOCTb NepCrnekTUBHbLIX CUCTEM KOMMEHcaLMn peakTUBHOR MOLLHOCTU U rapMOHUYECKWX TOKOB SBMAETCH N
MOXET CTaTb BaXHON YaCTbIO U3JEepPXKeK OT HEMUHEWHbIX Harpy3oK, KOTopble OHW KomneHcupytoT B COMN unu npu gpyrux
NnpUMeHeHUsX. 3To 0BCTOATENBCTBO CEAYET YUUTLIBATh U B OTHOLLUEHUW KanUTanoBOXeHWIA, SKcnyaTaLum u TeXxHn4ec-
koro obcnyxuBaHWA. SKennyaTauua Takux CUCTEM NopoXaaeT 3aTpaThl C Bo3pacTalowynMu noTepsamu, Ho No3sonseT
CHM3WTb NoTpebrieHne peakTWBHOW MoLHOCTW. BanaHcupoBaHWe Mexay 3aTpaTtamu 1 npenmyllecTBamMmn OCYLLECTBNSA-
eTcA ¢ Lenbto o6ecneveHnss SMC (To ecTb cooTBETCTBUSA YpoBHAM OMC).

WUcnonesoBaHue obLiei, rpynnoBoi unu KOMOGWHUPOBAHHON KOMMEHcaLuun MoxeT ObiTb Bornee AOCTYMHBIM, YeM
NMpPUMeHeHWe NacCcuBHEIX Mep, TaK Kak CHUXaeTcsa OnacHOCTb BO3HUKHOBEHUS pe3oHaHca.

CnepgyeT Takxe Y4UTLIBATL, YTO NEPCNEKTUBHLIE CUCTEMBl KOMNEHCALUN peakTUBHO| MOLLIHOCTM U FrapMOHNYECKUX
TOKOB YBENUYMBAIOT YUCIIO KOMMYTUPYHIOLLUX SNEKTPOHHBIX CUMIOBBIX YCTPOWUCTB, YTO MOXET CTaTb NPUYUHON yBENUYEeHUn
BbICOKOYACTOTHOW 3NEKTPOMarHUTHOW 3MUCCUN.
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Mpunoxexune D
(cnpaBoyHoe)

PaccmoTpeHmne BbICOKOYACTOTHBIX 3MEKTPOMArHMTHbIX NOMeX

D.1 PekomeHnaauumn ansa nonb3oBarens

D.1.1 Oxxupaemas aneKkTpoMardutHas ammccus or CIMN

D.1.1.1 C3I1 1 ee KOMNOHEHTHI

WarotoButenu C3MM, NpuMeHAEMbIX B MPOMBILLNEHHBIX 3MNEKTPUHECKNX CETSX UMK B OOWECTBEHHbIX CeTAX, U3
KOTOPLIX 3NEKTpUYECcKas SHeprus He NOCTyNaeT B XUSble 34aHUA, SBNAIOTCS B LIENIOM TeXHWUYECKU KOMNETEHTHBIMUA U
3HaKoMbIMU ¢ aBneHnaMn SMC.

Mpwu narotosneHnn komnoHeHToB C3MM ¢ Uenblo UX NPOAAXN WU3rOTOBUTENU HE MOMYT NPUMEHATL METOALI NOMe-
XOMOAABNEHUA C LeNblo CHWKEHNS YPOBHS pagnonoMex, NOCKONbKY OHWU He 3HaloT rpaHUyHbIX yenosuin obecnedeHmns
OMC KoHeuHoi ycTaHoBKU. Bonee Toro, Nonb3oBaTento KOMNOHEHTOB CREAYET CaMOMY, UCXOAS U3 IKOHOMUYECKUX CO00-
paeHUW, NpUHUMaTL pelueHnsa 06 ncnonb3oBaHUKU o6LWKMX UNKU FPYNNOBLIX METOAOB (PUMLTPALUN N SKPaHUPOBAHWUSA,
NPUMEHEHUN €CTECTBEHHOTO CHUXEHUSA NOMEX NPU YBENUHMEHUN PaCCTOAHUS UNKU  pacnpeeneHHblX AONONHUTENbHBIX
3MNeMeHTOB B CXeMe CyLLecTBYIoWeN YyCTaHOBKU, YTOOLI o6ecneqnTb 3NeKTPOMarHUTHY0 COBMECTUMOCTb B KaXA0M KOHK-
peTHOM cry4ae.

D.1.1.2 KoHAYKTUBHbIe paguonomMexu

BaxHoON xapakTepucTukoin ansa nonbsosatens CII 6e3 dunbTpauum npu oLEHKe BO3MOXHbBIX METOAO0B CHUXe-
HWSA pajguoroMex ABMAETCH YPOBEeHb KOHAYKTUBHBIX paguoroMex B monoce 4actoT oT 150 ky ago 30 MIu, koTopble
MOXHO OXuAaTb Ha nopTax anekrponutaHua CIll.

MMpvBeAeHHbIE HMKE pesynbTaThl OCHOBaHbl Ha namepeHusix COI HeCKONbKUX TUMOB (OTHOCALYNXCA K UCTOMHUKY
HanpsXeHWUA UNKU ToKa), NPOBEAEHHLIX B pa3nuyHbLIX cTpaHax B nepuog ¢ 1990 no 1994 rr. [Ana oLeHKW ypoBHeih nomex,
KOTOpbIE MOXHO OXMAaTb Ha nopTax anekTponuTaHua COl1, nonocy 4acToT noApasgensioT Ha TpU YacTu (B COOTBET-
ctBum ¢ FOCT P 51318.11; 0,15—0,5 MI'y, 0,5—5,0 MI'y n 5,0—30 MI'y ¥ MakcMMasbHbIii ypOBEHb NOMEX Kawgown
COI1 B kaxA0i YacTu NONOCkl YacTOT PErMCTPUPYIOT KaK penpe3eHTaTUBHLIA 3rTeMeHT 3aToi YacTu. M3mepeHus nposo-
AT C UCnonb3oBaHWeM B OCHOBHOM MUKOBLIX [eTeKTopoB. B gnanasoHe OTKNOHEHWIA oT cpefHero 3HadyeHusa + 20 ab
Ugst (cM. pucyHok D.1) cocpepoTodeHo okornio 91 % pesynsTaTtoB € YYETOM OTKNOHEHWIA, BO3HUKAOWMWX Mpw
PasnUYHbIX Harpy3odHbIX pexumax (ferkas M MakcumanbHas Harpyska), pasfuyHbix HOMUHaNBHBIX BXOAHBLIX Hanpsxe-
Husax (220; 400; 460; 660 B) n pasnuyHoil HOMUHanNeHoOW MowHocTh (oT 0,75 go 740 kBT).

B cooTBeTCTBUU C PU3NYECKOA OCHOBOW CO3JaHUs KOHAYKTUBHBIX MOMeX cpefHWe NUKOBblE NoKasaHWs MOXHO
annpoKcMMUpoBaThL ABYMSA NpAMbLIMUA NIMHUAMU ¢ HakrnoHoMm 20 ab/gekapa v 40 ab/gekapa. [lse nuHUW, nepecekaowm-
€CH Ha NPOMEXYTOYHOM YacToTe firgns = 2 MITL, MOryT BbITb NpeacTaBneHsl hopMynoi

80B - 10Ky
Ugist/BB(MKB) =20log————
aist/AB(MKB) 9 7 1B (D.1)
ecnn 100 KU < F < Fiyaps,
80B - 10Ky - frans
Uyist/AB(MKB) =2010 )
dist/AB(MKB) R (D.2)

ecnu Fi s < F <30 Ml

PesyneraTel W3MepeHU KOHAYKTWBHBLIX pajvornomMex rnpeacTaBneHbl B MUMKOBLIX 3HadYeHUAx. Ksasumnukosoe
3HavyeHne pajnonoMex MeHblle MUKOBOro 3Ha4YeHUsi U NPOrpeccMBHO YOLIBAET NPM YMEHbLUEHUN YacTOThl Nepeknto-
YeHuss cunosblx ycTponcTs. [nga COlN ¢ yactoToil nepekntodeHna ot 200 My go 1 kl'y KBa3UMUKOBOE 3HaYeHWe B
OCHOBHOM Ha 2—5 Ab Huxe NuKoBoro 3HaveHus. B Tex cnyyasix, Korga pesynsrarbl U3MepEHMA Obinu NONyYeHbl TONBKO
Kak KBa3sWMUKOBbIE 3HAYEHWUs], 3Ta y4UTLIBaNoch Npu oueHke (cM. pucyHok D.1).

B 6onbliunHcTBe crnydaeB obopyfoBaHue PyHKUMOHMPYET 6e3 BAMAHUA NMOMeX, HO cnocobbl CHUKEHUSA YPOBHSA
noMex (Hampumep, BbICOKOYACTOTHasA unsTpauua) AoMKHbl 6biTb UCNONb3oBaHbLI BONW3M paguonpUeMHOA UK YyB-
CTBUTENbLHOW annapatypbl, TakO Kak CpeficTBa U3MEPEeHWUN OYeHb ManbiX HaMpPSKEeHWNA.
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Mikosoe 3navenune, 46 (ukB)

Piucynok DI —KonpgyKkTusHue nomexu, cosgasaense pasnudnsun C3n,
He 00OpygoBaKHSNN DUALTPANN

D.1.1.3U3nyvaense nomex

W3nepenus u3nyyaensx noMeXx feTanbhHo Ke AHANW3APOBANUCH W3-33 OTCYTCTBHA KAanol Ha nowexn 371070
Bufa. OfgHako Ha pucywke D.2 nokasano, 4ero WOKHO OKMAAaTb 0T o6opygoBannd. OUeHeHHHEe pesynbraty
MpefcTaBasnT co60f W3Wepewus, OTKOPPEKTUPOBAHHHE K NUKOBHN 3HAYEHHAN, NONYYEHHHN NPH  pacCTORHNN
W3nepewns O we npumenennew waw 6e3 npuNEHEHNs CNOCOBGOB CHUKEHAS ypoOBHS W3Ny4aensx nomex. PacnpocT-
PaHeHne Pe3ynbTaTOB M3WEPEHAN KOHAYKTHBHHX paguonowex, npefcTaBNeHHHX Ha pucywke D.1, wa nonocy yacror
cesue 30 Ty npegcrasaser co6od npuGnAKeHue, KOTOPOE COBMECTHO C HECKOMbKWNA MPEACTABACHHYIU
JHAYEHHANN  CNOCOGHO faTb [OCTATOYKO MKOOpPMALAW LR O6LACHEHWS OTCYTCTBUA Xanof Ha usnyyaewse
paguonouexu.

B coorsercTaum cpucyHkon D.2cpefrue 3Havenns n3nyyaensx pagunononex wa yactorax cesue 10007y vacto
MPOXOLAT HUKe MPEAenbHuX 3HAYEHUH W3NyyaeNux nowex, ycTawosaendsx 8 FOCTP 51318.11, fake 6e3 npuwe-
HEHUA NETOROB CHUXKEHUA YPOBHA MOMEX.

K wsnyyaeuwsn paguononexal avanuTuyeckuii nogxoq He NPANEHABT. NPUYNHE COCTONT B TOM, YTO OCHOBHHNN
HCTOYHMKANA w3nyyaensx paguonomex o1 C3M B 6ONbUNHCTBE CAYYaEB ABAANTCA HE CUNOBHE INEKTPOHKHE CXENY

npeopasosatenei, NATARLAXCS OT CETH, & HUKPONPOUECCOPH WAW HEKOTOPHE BTODPHYUHNE WCTOUHNKM NUTAKUA 060py-
[OBaHNA.

79



FOCT P 51524— 2012

MnkoBoe 3HauveHve, b (MkB/m)

PucyHok D.2 — Oxupgaemble ypOBHW M3nydyaemblx pagnonomex ot C3I ¢ HOMWHaNbHbLIM HanpsaxeHuem o 400 B.
lMKoBble 3HaYeHUs, HOpMasn3oBaHHble K paccToAHuio 10 m

D.1.1.4 SneKTpoOMarHMTHasa aMUCCUS OT MHTepdIelica 3NeKTPONUTaHus

DneKkTpoMarHuTHas aMuccust oT uHTepdelica anekTponutTaHns o6ycnoBieHa B OCHOBHOM O6LWMM HECUMMETpUY-
HbIM HanpsxeHuem. OO6llee HeCMMMEeTpPUYHOEe HanpshkeHne B MHTepdeiice 3NeKTPONUTaHWS MOXeT MMeTb BbICOKOEe
3HauyeHue dvldt. 3To Bbicokoe 3HauyeHue dvidt MHAyuMpyeT ToK B pacnpefenieHHoin eMKOCTW KaGens u B 3NeKTpu4Yeckoi
Harpyske (Bkntouvatwoleii B cebss 06MOTKM 1 apmaTypy ABuratenst). PacnpegeneHHble TOKM BO3BpaLlalTCsA K UX UCTOYHU-
Ky Yyepe3 3eMJIl0 1 Yyepe3 3M1eKTPUYeckyl ceTb 60 Yepes BXOAHble huIbTPbl COOTBETCTBYIOLMX Npeobpa3oBaTeneil.
Mo3Tomy 3nekTpomMarHuTHas 3MUCCUA OT MHTepdieiica 3/1EKTPONMTaHMA CBSidaHa C HanpshKeHWEM MNoMeX, U3MepsieMbIM
Ha nopTe 3/1eKTPOonuUTaHus.

D.1.2 PekomeHpauuu

D.1.2.1 O6wecTBeHHasa HN3KOBOJ/IbTHAA 3/IeKTpuUyeckasa ceTb

MoTeHunansHoe BO3aelcTBME NOMeX, co3faBaemblx COIIN, 3aBUCUT OT 3/IEKTPOMArHUTHOW O0GCTAHOBKM, B KOTO-
poii ucnonblyetca C3I.

B HEKOTOpbIX CTpaHax Masble KOMMepyeckne npeanpuaTAsS Uau NpeanpuaTAS JIErKON NPOMBIWIEHHOCTU NOAy-
YalT 3/1EKTPUYECKYH 3HEPrMi OT HM3KOBO/IbTHOI ceTu 06Liero nonb30BaHKs, OT KOTOPO MOTPE6NAT SHEPTUNI0 Takke
Xunble goMa. B 3Toil cucteme OTCYTCTBYET rasibBaHu4vyeckasi U3onsaumsa Mexay TpexdasHbiMy BXOAHbIMY TepMUHanamm
C30M un ceTeBbIMU po3eTKamMu B XWblX nomeweHusx. Ecnu C3M, He obopyaoBaHHasa unbTpamu, HenocpeacTBEHHO
noAcoefnHeHa K HA3KOBOJIbTHOW CeTW 3/1eKTponuTaHus obLero npMMeHeHus, OT KOTOPOW MOTPe6NsAoT IHEPTUI0 Xumble
3[aHus, CylW,ecTBYeT 3HauYMTe/bHbI PUCK NMOMEX paguo- U TeNIeBU3NOHHOMY npueMy. B 3Toli 3nekTpoMarHuTHOW obceTa-
HOBKE pekoMeHpyeTcsi o06opyaoBaTb hunbTpaMn BxogHble 3axumbl CIIl. Takum ob6pa3om, nosib3oBatenb AO/KEH
Bbl6paTh C3I1, COOTBETCTBYIOLLYIO HOPMaM, YCTaHOB/IEHHbIM B 6.4.

D.1.2.2 BTopas afileKTpOMarHuTHasa o6cTtaHoBKa

B NpoMbILWIEHHbIX 30HaX (HO HE B HU3KOBOJ/IbTHbIX OBLLECTBEHHbLIX CUCTEMAx 3/1eKTPOCHaBXeHUs) obLieli npakTu-
KOV B TeYeHWe MHOrMx net O6bin0 npumeHeHme CII 6e3 uabTpoB. B 0OCHOBHOM 0OHM paboTannM XOpoWwo u He
cosfasanu paguonomex gpyromy o6opyaosaHuio. 3To NOATBEPXKAANOCH OTCYTCTBMEM Xanob Ha pagmonomexu B oTpac-
NAxX npomblwneHHocTu. CnegoBatenbHo, C3M coBMeCTUMbI C APYrMM 060pyAOBaHMEM B OTHOLIEHMM W3MyvyaeMbixX pa-
anornomex.

CyuiecTBylowme npobaembl, Kak NpaBuio, CBsA3aHbl C KOHAYKTUBHbIMK noMexamu ot OMI/MIMIM. 3Tn nomexm pac-
NpoCTPaHATCA BAONb Kabenei nutaHusa gBuratenein n Moryt nepefaBaTbCcs Ha Apyroe obopyaoBaHuMe 3a cyeT rajibBa-
HUYECKON, WHAYKTUBHOW WM €MKOCTHOW CBSI3W WU NYTEM W3/TyYEHUS.

Mpo6seMbl MOTYT BO3HUKHYTb, eciin C3MM 6e3 hunbTpoB NPMMEHAOT B6M3N 0CO60 YyBCTBUTENBHOIO 060pyAoBa-
HusA. OgHako C3I1 MOXeT oka3aTbCs HEe eAUHCTBEHHbIM WCTOYHMKOM MOMEXU, U YyBCTBUTE/IbHOE 06OopyaoBaHne umeet
06bIYHO 60M€€e HU3KYID HOMWHA/IbHYH MOLHOCTb, yeM C3I. CnepgoBaTesibHO, NOBbIWEHNE MOMEXOYCTONYMBOCTA UYB-
CTBUTE/NILHOTO 060PYA0BaHUSA MOXET CTaTb 60/1ee 3KOHOMUYHbLIM pPELUEHNEM, YEM (OUNbTPALUS SNEKTPOMArHUTHOW 3Muc-
cun ot C3rl.
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Mpobnembl ¢ BAWAHWEM KOHAYKTMBHbIX paguonomMex, cosgaBaemblx C3I1, 06bMHO NpeaynpexaaloT NpUMEHEeHU-
eM peKkoMmeHZauuii no MoHTaxy COll, BKNtoWasa pasHeceHUe cuUrHanbHbIX U NMUTaoWmux kabenei. Ecnu aToro HepocTa-
TOYHO, TO CrefyeT MOBLICUTEL MOMEXOYCTOWUMBOCTL YYBCTBUTENBHOrO 060pyA0BaHUS MO0 YMEHbLWNTL ANEKTPOMarHUT-
Hyto amuceunto ot C3MM B 3aBUCUMOCTH OT TOr0, Kakoe pelueHune 6onee 3KOHOMUYHO.

MpvMeHeHne KoMMepYeckn focTynHoro dunstpa SMC B uHTepdeiice anekTponuTaHua Mexay OMIM/MMIM n asu-
raTeniemM MOXeT MPUBECTU K BO3HUKHOBEHUIO Npobnem. Bo3MOXHO Tawke noBpexeHWe KoHAeHcaTopoB B dunerpe
U3-3a peskux (PPOHTOB, BOSHUKAIOLLMX MPW NEPEKITIOYEHUSX, Ha KOHLE UHTepdeiica, nogkntodaemoro k OMMN/MMIM.

Ecnu gnsa coeguHenus mexay OMNM/TIMI u aBurateneM NpUMEHAT 3KpaHUPOBaHHbLIA WU apMUPOBaHHLIN Ka-
Genb 6e3 dunsrpauun Bxoga OMM/TIMI, TO KOHAYKTUBHBIE MOMEXW B CETU YBEMMYATCH U3-38 EMKOCTHOIO CONpOTUBE-
HWSA apMupoBaHHoro kabensi. CrneposaTensHo, ecnu Ans pelleHns npobnemel OMC NpUMEHSAIOT 3KpaHUpPOBaHHLIA UK
apMUpoBaHHbIi Kabens mexagy OMI/TMIM v asuratenem, To UNETP AOMKEH ObITb COEAMHEH CO BXOLOM MUTaOLLEi
cetn OMI/TIMI. Mpwu 9TOM YMeHbLUeHWe J0 MAUHUMYMa ANWHbI Kabens AgBuratens cnocobcTByeT B LIENIOM YMEHbLUSHUIO
paguornoMex, Many4yaemblX 3TUM Kabenem.

MockonbKy duneTpaums BeidbiBaeT npobnemMsl B obnactu 6e3onacHoCcTM B CUCTEME, W3ONMPOBaHHOMN OT 3eMINH,
€[ VHCTBEHHLIM peLleHWeM B 3TOM cnydae byfer obecneveHune JOCTaTOMHON NOMEX0YCTOWYMBOCTU Apyroro obopyaosa-
HUsi B 3TOi oBcTaHoBKe.

Ona cucteM, B KOTOPLIX JIMHWA NOA HanpsXXeHWeMm coefjuHeHa C 3eMreil, cnefyeT NpPUMEHSATb KOHAEeHcaTophbl
knacca «Y» (NMWHWUS — 3eMn1f), KOTopble AOIKHbI ObiTb paccynTaHbl ANs MOSIHOrO HanpsbkeHWs  mexay dasamu.

D.1.2.3 Katreropun C1u C3

MN3roToBuTENL AOSKEH NPEAoCTaBUTL MHGOPMaLMio, HeoBXoAMMYIO Mofib3oBaTento Ans Bulbopa npaBuUnbHOM
KaTteropuu oGopyAoBaHUs B OTHOLUEHWW 3NEKTPOMAarHUTHOW aMMCCMU U MpaBuUITbHOIA ycTaHOBKM obopyaoBaHus. JTa
WHopMaLMA JOMKHa BKNoYaTb B cebs YeTKne MHCTPYKLMKU MO MOHTaxy Ntobbix dunstpoB. Ecnu HeobxoauMel cnewm-
aneHble kabenu, TO B UHCTPYKLUM JOSMKHO ObITb COOTBETCTBYIOLEE YKa3aHMe.

MoHTa)XHUKN 060pYAOBaHWUSA 4acTO NPUMEHSIOT KOHTPOSb U3OMALMKA ANS NPOBEPKU KadvecTBa SNEKTPONpOBOAKK.
OpHako uneTpel SMC 06bIYHO XyKe BbIAEPKUBAIOT TAKOW KOHTPOrb, YeM CUMoBoW npeobpa3oBarenb. CnefoBarenb-
HO, W3roTOBUTENb AOMKEH NPeAOCTaBUTb NONb30BaTENO YETKME UHCTPYKLUM NO KOHTPOSIO U30NALMUN.

Ecnn C3I1 He obopygoBaHa unsTpaMm U He COOTBETCTBYET HOPMaM areKTpOMarHUTHLIX nomex Kareropun C1,
U3roToBUTENb AOMXKEH YeTKO ykasaTb 06 3TOM B AOKYMeHTauuu Ans nonb3osartens. B aToM cnyyae usrotosutensb
JOMmKeH npeaynpeauTs, Yto COMN He nNpefHa3HaveHa AN NPUMEHEHUS] B HU3KOBOMBLTHOW CETU anekTponuTaHus oblyero
NMPUMEHEHUs, W3 KOTOPOI SHeprusi NoCTynaeT B Xunble AoMa.

Ecnn COl1 co3gaeT KOMMYTaLMOHHbLIE Bblpe3bl Ha BXOAe, TO 3TO OMKHO ObiTh yKkasaHo B [JOKYMEHTauuu Ans
nonb3oBaTtens.

Mpyn BO3HMKHOBEHWM NpobnemM U3roToBUTENb AOMKEH NPEANOXUTL (3a CHET Nonb3oBaTens) peleHue, Heobxoau-
Moe ans cootBeTcTBMA COlN Gonee HU3KOW KaTeropun B OTHOLLEHUN SNEKTPOMArHUTHOW SMUCCUN.

D.1.2.4 Kateropun C2n C4

B Takom cnyyae noTpebuTenb AomkeH obnagaTb TEXHUYECKOW KOMNETEeHUWEN, NO3BONAWeEd NPUMEHUTL npa-
BUINBHYIO KOHUenLmio obecnedeHna OMC ana ycTaHoBku. M3roToBuTenb A0MKEH NPeaocTaBuTb MHOpMaLMIo O KaTero-
pun 06opyaoBaHNA B OTHOLUEHUN INEKTPOMArHUTHOW SMUCCUM. B 3TOM cny4ae nonb3oBaTeslb CMOXET BbiGpaTth npa-
BUNBHYIO KOoMBUHaUWIO KaTeropun ob6opyfoBaHNS B OTHOLIEHUU INEKTPOMArHUTHON SMUCCUU U Mep NO CHWKEHUIO
paguornomex, 4Tobbl obecneunTb Hanbornee 3KOHOMUYHOE pelleHne ANSA YCTaHOBKMW.

D.2 Be3onacHOCTb U NpUMEHeHNe pafuoUYacTOTHbLIX NoMexonoaasnsioWmx unsTpoB B cUCTEMAX

aneKTpocHabxeHus

D.2.1 Be3onacHOCTb M TOKN YTEYKHN

MpuMmeHeHne unsTpaLun pagmonomex B cUCTEMaxX 3NEKTPocHabXeHWs Ans obecneyeHWss COOTBETCTBUSA HOP-
MaM 3M1eKTPOMarHUTHBIX MOMEX XOPOLLO M3BECTHO B MPaKTUKe KOHCTpyupoBaHus. [Mpu npUMeHeHUn UnsTpoB BaXHO
NpoBEpUTb, YTO 3HAYEHUSA EMKOCTEN W, CrefloBaTeNbHO, COAEPXaHNe 3Heprun, a Takke 3dpdeKTMBHOCTL B LeNoM
KOHAEHcaTopoB TUNa «Y», UCMOSb3yeMbIX B (UbTpax, COOTBETCTBYIOT HOpMaTuBHLIM TpeboBaHUsAM cTaHgapToB 6e30-
nacHocTu, Hanpumep [26] B criydae annapaToB, BKNHOHaeMbIX B C€Tb C MOMOLLbIO LUTENcenbHON BUNKK. Ecnu Tok yTeuku
Ha 3eMNIi0 Yepe3 KoHAEeHcaTop pafuovyacTOTHOrO MOMEXOoNnoAaBnALero dgunstpa CrULLKOM BENUK, adpdeKTUBHOCTL
AnddepeHUnanbHON 3aLUThl (OT KOPOTKUX 3aMbIKaHUA Ha 3eMNI0) B JAaHHOIN cucTeMe areKTpocHabXeHns MoXeT BbiTb
HapyleHa.

TpeboBaHusa 6e3onacHOCTH, cBA3AHHbIE C TOKAMU YTeYKW, BKIoYas TpeboBaHus K nNpepynpexeHuio nonb3osa-
Tenewn, ycraHoBneHsl B [27].

D.2.2 BesonacHOCTL U NPUMEHEHUEe pafAuoYaCcCTOTHLIX NoMexonoAaBnsoWmMX (hUnsTpoB B cUCTeMax

3NeKT pocHabXXeHUsl, U30NTMPOBAHHbIX OT 3eMNU

B CNoxXHbIX Npou3BoACTBax, BKIoYaloWwmx B ceba NpUMeHeHWe NpokaTHLIX CTaHOB Mnu GymaropenatenbHbIX
MalUWH, 4eHTpoBeXHOro n BecrioMoratensHoro 060pyaoOBaHWSI caxapHOM OTpacnu, KpaHoBOro o6opyAoBaHus unm o6o-
PYAOBAHUS XUMWYECKON MPOMBILLNIEHHOCTH, 3PPEKTUBHO NPUMEHSIOT pacnpeAerneHHble W30NIMPOBaHHBIE CUCTEMBI
anekTpocHabxeHWs. B Takux cuctemax anekrpocHabxeHns Heobxogumo obecnevnTb BO3MOXHOCTb NPOJOIIKEHUS
paboTbl 060pyAoBaHNs, HECMOTPS Ha KOPOTKME 3aMblKaHUA Ha 3eMIio, BO3MOXHbIe Npexae BCero npu NpUMEHEHUN
o6opyaosaHua BHE 3gaHuUii Npy MOBLILLEHHOW BNaXHOCTN Bo3ayxa. KopoTkoe 3aMmblkaHue Ha 3eminio obHapyxusaloT
C NOMOLLBI «CUCTEMBI MOHWTOPMHIa KOPOTKOrO 3aMblkaHUA» Ha 3eMnio, YTo obecneunBaeT 6e3onacHoe npogoxe-
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Hne paboTbl 060pyA0BaHUA A0 CrefyLWero Lykna ero TeXHMYeckoro ob6enyxmeanuns. «dunocodus 6esonacHocTn npo-
Lecca» B NMPOMbILW/IEHHbIX YCTAHOBKAX MOXeT ObiTb HapylleHa W3-3a Ha/nyus napasvMTHbIX 3/1EMEHTOB B 3/1€KTPONpPO-
BOAKe W 060pyfoBaHUM, Kak nokaszaHo Ha pucyHke D.3, Hanpumep, emkocTeir Cpv mexay 31eKTpUYeckoil ceTbl u
3emnei.

Heckonbko C3IM COBMECTHO (PYHKLMOHUPYIOT B CNOXHOM Npouecce npu pacnpeaeneHHomMm U301MpoBaHHOM 3Hep-
rocHa6xeHun

PucyHok D.3 — BesonacHocTb ¥ NnpuMeHeHue UAbTPOB

Pe3ynbTupylollee eMKOCTHOE CONPOTUB/IEHNE ONpefensieTcs CYMMOIN BCEX KOHAEHCATOPOB Tuna Y u napasuTHbIX
emkocTeil. Cymma emkocTeli Bcex Cpv MOXeT AocTuraTb HECKOIbKMX Mukpodhapas. Jliobas cumctema noMexonogaBrisiio-
LUX paAnoYvacToTHbIX (hUNbTPOB OyAeT yBennyMBaTb EMKOCTb MO OTHOLUIEHUIO K 3EMJIE [0 OYEHb BbICOKOTO 3HAYEHUS,
NOCKO/IbKY MCNoMb3yeTcs 60/blIOe YMC/I0 KOHAEHCATOpoB Tuna Y (Hanpumep, A0 3HA4YeHus, B N pa3 MpeBbillaloLLero
Cy). C yBenuueHnem emMKOCTHOl cBA3W OyAeT BCe TpyAHee U TpyAHee U, HaKOHel, HEBO3MOXHO OOGHapyXUTb KOPOTKoe
3aMblKaHNe Ha 3eMJl.

Mpu Hannuum ycTpoicTe dunbTpaunn paguonomex (Cy) niob60e KOPOTKOE 3aMblkaHMe Ha 3eMJI0 Bbi3blBaeT
npoTeKkaHMe OYeHb BbICOKOTO TOKa 4Yepe3 NosynpoBOAHUKOBbLIE MepekyarLmMe npubopbl BHYTPU CUCTEMbI 3N1EKTPU-
yeckoro npuBofa. JTO COOTBETCTBYET YC/IOBMSIM KOPOTKOrO 3aMblkaHUsS B 3a3€eMJ/IEHHON ceTu Mpu MosiBNeHun no6oi
HEeUcnpaBHOCTU, YTO MPUBOAUT K cpabaTbiBaHUIO U pacUen/ieHnto 3alUTHbIX 3/1IEKTPOHHbIX YCTPOWCTB U, HakoHel, K
HexenaTenbHOW OCTaHOBKe paboTbl C HenpeAckaldyeMbiMW 3KOHOMUYECKMMU MOCNEACTBUAMM.

Mo 3Tum npuynHam unbTpauus paguonoMex HecoBMecTMMa € U30/IMPOBAHHbLIMU CUCTEMAMU 3HeprocHabxe-
HUSI MPOMBbILLJIEHHbIX YCTAHOBOK 1 MO3TOMYy He paccMmaTpuBaeTcs B Npumepax, NpUBEAEHHbIX B HACTOSWEM CTaHgapTe.
Kpome TOro, chunbTpaums pagmonomex He MoXeT 6biTb 3DEKTUBHON B 3TUX cucTeMax. JTO 0OYC/IOBNEHO TeM, 4TO
06paTHbIi KaHan TOoka NMOMEXW K MCTOYHUKY MOMEXW B CUCTEME, U30/IMPOBAHHON OT 3eM/IM, ABNSETCA TO/IbKO €MKOCT-
HbiM. Ero 6ygeT TpyAHO onpefenuTb WAM paccumTaTb U3-3a Pe30HaHCOB C napasuTHbIMW MHAYKTMBHOCTAMM Lpv. Hako-
Hel, BO3pacTaHWe TOKOB MOMEXM, NpoTekawlnx yepes Heckosibko Cy, MOXeT NpUBECTM K npobnemam BAUAHUS (B3anMm-
HOr0) C Apyrum o6opyaoBaHMEM, NOAKIKYEHHbIM K TOM Xe CUCTEME 3/1IeKTPOCHaBXeHMs.
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MpunoxeHue E
(cnpaBouHoe)

AHanus anekTpoMarHUTHOM COBMECTUMOCTHU 1 nslaH AMC

E.1 O6wme nonoxeHus. CucreMHblii aHanus dMC, npumMeHUMbIii K CIM

E.1.1 SnekTpomMarHutHasa o6craHoBKa

E.1.1.1 O6wme nonoxeHus

Ha ocHoBe Knaccudpukaumm npumeHenus COlN no HasHaveHuto (cM. 3.2) MoryT 6biTb nonyYeHsl 6onee getanu-
3MpOBaHHblE W NPUroAHbIe ANS NPUMEHEHWUS OMNpEeAeneHusi, OTHOCALMECs K aeKTpoMarHuTHon obctaHoBke. [ns
OMUCaHMWsl 3NEKTPOMarHUTHOW 0BCTaHOBKM MOryT ObiTb MCMOMb30BaHbl pasnuyHbie noaxoabl. CrnegyeT onpeaenuTb
obLLMe XapaKTepuCTUKM 3neKTPOMarHUTHON 06CTaHOBKM, Ha KOTOPLIX MOTYT oCHOBLIBaTbCs YpoBHM OMC. Ecnu Heobxo-
anmo goctudb SMC cucTeM, To XapaKkTepUCTUKN MOMEXOYCTONYMBOCTU CrefyeT paccMaTpuBaTb COBMECTHO € npasuna-
MW 3KCrnyaTalun yCTaHOBKW, ee KOHCTPYKUMeW, dpuandeckuM pasgeneHueM, punsTpoBaHUEM U SKpaHUpoBaHWeM.

B cooTBeTcTBUM C TMMamu C3l MoryT ObiTe onpeAeneHsl ocobble Knacckl 31eKTPOMarHUTHONW 06CTaHOBKM.

E.1.1.2 O6wee MogenupoBaHue

CucteMa COCTOUT U3 HEeCKOMbKWX nogcucteM. Mmetowmecs ycTpoicTtea (NogcucTeMbl) MOryT obnagatb ABYMS
cBoicTBamMK, oTHocALLMUMUCA K OMC: anekTpoMarHUTHON 3MUCCUEN U YCTOWYUBOCTLIO K SNEKTPOMarHUTHeIM noMexam
(cM. pucyHok E.1).

SnekTpoMarHMTHasi o6cTaHoBKa

1
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\ \ )
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B1 B2 B3 B4 B

PucyHok E.1 — B3aumMogeiicTBME MeXay CUCTEMaMU U SNEKTPOMArHUTHOW 06CTaHOBKOM

OnekrpoMarHuTHyto 0b6CTaHOBKY oOMpefensioT YCTpoWcTBa, obnagarolme CBOUCTBOM 3NEKTPOMarHUTHOW aMUC-
cUKU. DneKTpoMarHuTHas 3MUCCUST MOXET JOCTUraTb BOCNPUMMHMBOIO YCTPOWCTBA Yepes pas3fnnuyHble BUAbLI CBA3N.
O6LwMe B3auMoAeiiCTBUS ONpeAEensioTCa MexXay nogcucteMaMu/ U j M NOACUCTEMON i U SNeKTpoMarHUTHoW o6cTaHoB-
KOi. OTU B3aMMOAENCTBUA OCYLLECTBIIAIOTCA C UCMONBb30BAHMEM PasnUYHLIX BWAOB CBA3WU [CBA3b Yepes obLyee nonHoe
COMpPOTUBIIEHUE, CBA3b N0 MHAYKLMK M u3nyyeHuto (Tabnuya E.1)]. OTa mogenb B3auMoaeWCTBUA MeXAY CUCTEMAMMN U
3NeKTpOMarHUTHoW 06CTaHOBKON MOMOraeT BbISIBNATL pasnuyHble npobnemMbl AMC 1 onpegenaTb HeobxopuMble npe-
AernbHble 3HavyeHus. HekoTopble npumepbl MPUMEHEHUA MOAENN B3auMOAEWCTBUA NpUBeAeHbl Ha pucyHke E.1 u B
Tabnuye E.1.

E.1.2 Metoabl cucteMHoro aHanusa 3MC

E.1.2.1 MNoHATHe «30Ha»

3apaun cuctemHoro aHanusa AMC [OMmKHbI pelwaTbCa € UCNONb3OBAHWEM 3HAHUIA O XapaKTepucTUKax CurHana B
KaxQoii nofcuctemMe, ypoBHSIX MOMEXOYCTOMYMBOCTU KPUTUYECKUX LiENei, NPOBEAEHHbBIX KOHCTPYKTUBHBLIX UCTILITAHUAX W
Ha OCHOBE pacCMOTPEHUS CYLLECTBYIOLER 3NeKTpPOMarHUTHoW o6CcTaHOBKM.

Mpu HeobxogumocTU AomxHbl pa3pabaTbiBaTbcA MOAENW UCTOMHUMKOB CUrHanoB (nepefaTyukoB), MPMEMHUKOB,
aHTeHH, cpefl pacnpocTpaHeHusa n nyTen cesasu. Liensio cuctemHoro aHanusa SMC asnaeTcs cofeiicTBue B paspaboTke
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KOHCTPYKTUBHbIX Tpe6oBaHMii 1 npouenyp, obecneymBaloLLMx COOTBETCTBME CUCTEMbI 3/IEKTPUYECKOro npusoga Tpeb6o-
BaHuam SMC.

MoHATMe «30Ha» ana C3M onpefensoT Ha OCHOBaHWW peanbHON 31eKTPOMarHUTHOW 06CTAaHOBKM M BOCMPUUM-
ynBoCTU nmoAacuctem u obopyaoBaHusa. Mepes kaxAblM ucnbiTaHMeM Ha OMC ANA KaxAoW 30Hbl JO/KHbI yCTaHaBun-
BaTbCsA O0COOble KPpUTEPUU MPUEMKU. DTU KPUTEPUWN LO/KHbI ONpefenATb npoueaypy, UCNosb3yemMyto A1 OLEHKN Kaye-
cTBa pyHKUMOHMpoBaHua C3M BO BpeMs UCNbITAHWA HA NOMEXOYyCTOWYMBOCTb W ANS BbIABNEHUA HeWcnpaBHOCTEN wamn
OTK/IOHEHU OT TeEXHUYECKUX TpeboBaHUn. Kputepum npmemkn Ans oTAENbHON nofcuctems! (MM o60pynoBaHUA) AOXK-
Hbl 6bITb BK/IOYEHbl B NpUMeHsAeMylo npouenypy ucnoitaHus 3MC. ToHATME «30Ha» O0TOOpaXeHo Ha pucyHke E.2.

PucyHok E.2 — TloHATMe «30Ha»

E.1.2.2 VHTepdeiicsl
B tabnuue E.1 npuBegeHbl NpuMepbl CUNOBbIX UHTepcheiicoB Mexay nogcuctemamu CIM (kak nokasaHo Ha
pucyHke E.3) n Bugbl nHTepgeincos (KOHAYKTUBHOE 3/1€KTPOMArHMTHOe B3auMMOAeicTBUe, 3/1eKTPOMarHuTHoe B3aumMo-

felicTBMe yepes3 usniyyeHue).

Ta6nuya El — 3nekTpoMarHUTHOe B3auMOZeNCcTBME MexAy MofcucTeMamiy W 3/1eKTPOMAarHUTHOW 06CTaHOBKOA
MTofcucTena Kak BOCTPUHNYNBOE yCTPOiCTBO
logeucrena kak
WCTORHIK INEKTPONATHUTHYX SNEKTPONATHATHAS Tpake- Mpeobpa- (16
nowex 06cTakosKa bopuatop 308aTeNb a0ens Isurarens
SneKTpONATHNTHAS N/A v} o, o] cl
0fcTanoBka Rad
Tpawcoopuartop Cl, NIA Cl NIA NIA
E, H,
Rad
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OkoH4YaHne Tabnuupl E.1

MogcuctemMa Kak BOCMPWMMYMBOE YCTPOMCTBO
Mogcuctema Kak

NCTOYHUK  S/TEKTPOMATHUTHbIX OneKTpoMarHutHas TpaHc- Mpeobpa-
nomex o6cTaHOBKA chopmatop 30BaTesb Kabenb Asuratens
Mpeo6pasosaTens o, Cl N/A Cl NIA
Rad
Kabenb Cl, Rad Cl, N/A Cl
Rad Rad
Oeuratens Rad NIA Cl Cl N/A
MpumeyaHune — O6GO3HAUYEHUS NyTeill CBA3N:

C/ — cBsi3b yepe3 o6Liee aKTUBHOE W/MN PEaKTUBHOE COMPOTUB/IEHNE;
£ — cBA3b Yepe3 3NeKTpUYeckoe none;

H — cBsA3b yepe3 mMarHUTHoe nose;

Rad — cBA3b uepes uanyueHue;

N/A — He npumeHuMmO.

PucyHok E.3 — lMpumep anekTpuyeckoro npmsoga

E.1.2.3 O6opynoBaHue

LomKHbl 6bITb OnpeeneHbl 3N1eKTPOMarHUTHbIEe XapakTepUcTUKN Kaxaoro oépasya obopynoBaHusa (B 4acTu afek-
TPOMArHUTHON 3IMUCCUN N YCTONYMBOCTM K 3N1EKTPOMArHUTHbIM NOMEXaMm) U 30Hbl, K KOTOPbIM OTHOCATCSH  3TW 3/1EKTPO-
MarHUTHble XapaKTepucTuKu.

B cnyuasx, ecnu TpebyeTcsa paspaboTka nnaHa OMC B cooTBeTCcTBMM C 6.5.1, npumMeHsA0T hopmMy, NpeacTaBieH-
Hyto B E.2.

MpnmevyaHune — MNnaH 3MC ocHoBaH Ha TpeboBaHuax [28].

Mnan 3MC paspabaTbiBaloT NPUMEHUTEIbLHO K Ucnosb3oBaHuio C3M B KOHKpeTHON ycTaHoBke. Lienb pa3paboT-
K nnaHa — nposefeHne aHanmsa 3MC Ha ypoBHe ycTaHOBKM. Ha ocHoBe aHanm3a 3MC A0/KHbl ObliTb OnpefeneHbl
MeponpuaTusa, obecneuymBaroLlie 3N1eKTPOMarHUTHY0 COBMECTUMOCTb.

E.2 Mpumep nnaHa OMC gna o6Wwmnx NpuMeHeHNN

E.2.1 CBepeHusa nonmcaHus, OTHOCALWMECHA KMPOEKTUPOBaHNIO

Mnan 3MC B cooTBeTCcTBUM C 6.5.1 cogepXuUT cornaweHme n otpaxaeT 0OMeH TEXHUYECKMMU CBEAEHUSAMUN MeXAy
M3roTOBUTENEM U Nosib3oBaTesieM. [103TOMy criefyeT onpenesiMTb OTBETCTBEHHOCTb KaxAol 13 Tpex CTOPOH: M3roToBU-
Tena C3Il, MOHTaXHOW opraHusauum (MOHTaXHuWKa) u nonb3oBatend. [lMnaH OMC pgonxeH paspabaTbiBaTbCA
COBMECTHO 3TMMWU Tpems CTopoHaMu. Bce BOMpOCbl, He OTHOCALWMECS K KOHKPEeTHOMY npumeHeHuto C3II, MoryT 6biTb
VUCK/THOYEHBbI.
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MNnan SMC nogpa3gensioT Ha gBe YacTu.

Bonpocbl, no koTopblM 06bIMHO cnefyeT AOCTUYbL COorMnalleHns, ykasaHel B E.2.

HononHutenbHble BOMPOCHI, COrMalleHne Mo KOTOpbIM MOXET GbiTb Heo6XoAUMBIM NpU onpefeneHHbIX npuMe-
HeHusAX, yKkasaHbl B E.3.

MpumevaHune—Ecnu TpeboBaHne He NpUMEHUMO, cneayeT Ucnonb3oBaTb 0603HaveHWe «He npumenu-
Mo» (N/A). B sToM cnyyae Heo6x0g4MMO AOMNONHUTENBLHO BKIHOYUTE OBbACHEHUE.

Hwxe npeactaBneH nepeveHb BONPOCOB U OTBETOB, KOTOpble MOryT GbiTb NMPUMeEHEHb! Npu paspaboTke nnaHa
OMC.

M3rOTOBUTENB/MOCTABLLMK . . ... ..ottt et e e e et et et et ee e

KOHEUHBIN  MOMB3OBATEND. .. ...et ettt it eeeeeeae e

PacnopsiKeHUe...........ooooiiiiiiiii Aata ...

Bua npeanpuaTus (HanpuMep, XUMUYECKUA 3aBOA, HACOCHAA YCTaHOBKA) ............

lMpuMeHeHne (Hanpumep, Hacoc, BEHTUNATOP, KOHBEWEP) ..........ocevvvivnieiinininnen.

Jluyo (nuua), otBeTcTBEeHHOE(ble) 3a obecnedeHne SMC .............cocoiveeiiiinn. ...

E.2.2 AHanu3 3neKTpoMarHuTHon o6CTaHOBKU

E.2.2.1 CBeaeHus o npeanpuaTUN

MecTo pa3MeLeHUs yCTaHOBKN.

OnucaHne OKpY>XEHWUS YyCTaHOBKU ([0NONHUTENBHO NpU pa3MelleHnn C3MM Bo BTOPOI 3neKTpOMarHMTHoi obcra-
HOBKE).

MepBas anekTpoMarHUTHas obcTaHoBKa ..........

BTopas anektpomarHutHaa obcTaHoBKa..........

PaccTosiHuA oT 3aaHua (NoMeLeHns), B KOTOPOM pasmMelleHa C3lM, 4O UCTOYHUKOB NOMEX B NEpPBOI anekTpomar-
HUTHOW OBCTaHOBKE................. , M.

PaccTosiHuA oT 34aHuA (NOMeLeHUs), B KOTOPOM pasMelyeHa C3MM, Ao Apyrux NpeaANpPUATUIA BO BTOPOI 3neKTpo-
MarHWTHOW OOCTaHOBKE.................. , M.

KoHCTPYKUMA 3faHMsa (NOMeLLeHus).

Bua KoHCTpyKUMKM (AepeBo, KUpnu4, 6ETOH, CTanb, amtoOMUHUA U T. .) ....oooviinniiiniiieee e .

ApmupoBaHue (cTanb T 4.) MHa...... Het........

Hanuune cneuynansHoro noMeweHua ansa cuctemel Ma........ Het ......... .

PacnonoxeHune nomelyeHuns.

Cxema nomelleHus (c cobniogeHneM macwtaba u otobpaxeHnem OCHOBHLIX A€Taneii: OKoH, ABepet U T. 4.).

E.2.2.2 CBegeHus 06 aneKkTponMTaHuM 1 3a3eMIeHUm

PacnpepeneHne anekTpuyeckoi aHeprum.

Cuctema pacnpeaeneHusi anekrpudeckot aHeprum gns C3lN: ugeHTUdUKauua Touku NPUCOEAUHEHUA (UAEHTU-
uKaLnoHHbIe HoMepa pacnpefenuTenbHON NaHenu, KOMMYTaLMOHHOMO YCTpoicTBa unu TpaHcdopmaTopa).

Tun pacnpefenuTenbHOW CUCTEMSI .............. (Hanpumep, TN-C, TN-S; TT, IT).

Tun anekTponuTaHus COI: (3Be3pa...., TPEYIONbHUK. .. ... .. , Homepa das............. , HOMepa NpPoBOAOS....... )

LLnHa 3azemneHns (cnocob m MecTo coeAUHEHUS).

Cxema aneKTponpoBOAKH.

OpfHOMUHelHas cxeMa CUCTeMbl 3NIeKTPOCHabXeHUs Ha MecTe IKcnnyaTaLmu (OT CUNoBOro TpaHcgopmaTtopa Ao
CQ3IM) c otobpaxeHnem Bcex TpaHCHOPMATOPOB, pacnpedenuTenbHblX NaHeneil U T 4. U yKa3aHMeM HOMMWHaNbHOro
HanpsXeHUsi, HOMWHamNbHOW MOLLHOCTM, NPUMEHAEMbIX Kabeneit n UX NPOKNagKK, Yacna NpoBOAHWKOB W Npubnnsun-
TenbHOW AnuHbI  Kabenei/LuMHONPOBOAOB.

E.2.2.3 CBeneHus, oTHocswmecs K AMC

3aszemnenue CIll.

Hanuuue onopHoro 3asemneHus COMN ............. B OAHOW TOYKE........... , CMELUAHHOIO................ .

CxeMa akBunoTeHUuanbHoro coeguHernsa C3rl.

OkpaHupoBaHue COrl.

MpumeHeHWe sKkpaHUpoBaHHLIX kopnycos ana MMMN/OMIM Mda...... Het........ .
Ucnonb3oBaHne akpaHUpoBaHHbIX kabenei [Mda ........... HeT............ .
Mcnonb3oBaHue gpyrux Mep (Hanpumep, koHTelHepoB) [a .......... HeT........

Hanuuue uyBcTBUTENBLHOrO 060pYAOBAHMA Ha NPeANpUATUN (BKNIOYas ABMFaTej'IVI n kabenu).

CsegeHus o niobom obopyaoBaHnK B 3aaHUN UK NOBNN3OCTU OT YCTaHOBKMU, BOCTIPUMMHYUBOM K PajNo4acTOTHLIM
noMexam.

MpubnusutensHoe yaanenue ot C3MN (kabenewt C3M). ycTpoicTB ynpaBneHUst 1 M3MEepeHUs, LWNH nepeaayn
AaHHbIX, KOMMNLIOTEPOB)............ , M.

Hanbonee BepoATHbIE NYTU CBA3WU 3NEKTPOMArHUTHBLIX MOMEX .............. KOHAYKTUBHASA CBA3b ................. , CBA3b
yepes UBNYYEHNE .........oeveeennenn. ...

Bocnpuumumnsoe k paAI/IOHaCTOTHbIM nomexam obopyfoBaHUe BHe NPeAnpUATHS.

Jliobble papguoBelyaTenbHble aHTEHHbI UK @HTEHHbI PafUOCBA3N B NPAMOW BMAMMOCTU WNW BONU3N Npeanpus-
TUS. ..., Oa........ Het....... .
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OnucaHWe aHTeHH (Hanpumep, paanonoKaunoHHeIx, paguo/TB, pagnontobuTensCckux, MUKPOBOMHOBBIX UMK ApY-
rx) (4acToThl, PaccTOsAHUA A0 aHTeHH, M). [pUMeHeHNe Ha NpeanpuATUM pagmoobopyoBaHWs rpaxaaHcKoro guana-
30Ha, MEpPEeHOCHbIX MpueMonepeaaTHnKoB, cpeacTB 6ecnpoBogHOW CBA3W, TeneynpasieHUs, CUCTEM CUHXPOHU3aLMK
YacoB. OnucaHue ykasaHHOro o6opyfoBaHus.

E.2.3 AHanu3z 3MC

E.2.3.1 NneHTndukauma Haubonee BocnpmmMYuBoOro o6opyaoBaHnA n cUcTeM

AHanus aneKkTpoMarHUTHO 06CTaHOBKW, BHELLHEW NO OTHOLLEHWIO K YCTaHOBKE.

E.2.3.2 NpeHTndomnkauus yacreli C3I, noTeHumanbHO cnocobHbIX co3aaTh MOMEXu

AHanus anekTpoMarHUTHONW 06CTaHOBKW, BHELUHEH NO OTHOLLEHWIO K YCTaHOBKE.

E.2.3.3 Hanuuue puckoB HapyLlleHUs PyHKLIMOHMPOBaHUA BOCNpPUUMUMBLIX YacTeil CIM npu Bo3aeiicTBUU
nomex

Oa................ HeT................. OnucaHue.................. .

E.2.4 PaspaboTKa npaBun MOHTa}a

E.2.4.1 3azemneHue

YyeT peKkoMeHAauui, ykasaHHbIX usroTosuTenem C3l1, npu onpeaeneHnn npasun MOHTaxa.

OueHKa BOMpPOCOB, YKa3aHHbIX HUXe, ANs onpeAeneHns apdekTUBHOCTU 3a3emneHus, caasaHHon ¢ OMC:

- cuctema 3asemrneHuss COl (ogHoToYeYHas, cMellaHHas),

- 3KBUMOTEHLMarnbHble coefuHEHNs (NPOBOASALLMX YacTel, NoABepratoLLMXcs BO3LEACTBUIO MOMEX);

- NoAKNtodeHne MeTannuyecknx ctpyktyp C3l k cucTeMe 3aseMneHus;

- obecneyeHne KayecTBa BbICOKOYACTOTHLIX COEANHEHWUIA;

- UCMOMb30BaHNe KpenexHelX YCTPOWCTB NPU COEANHEHUAX «MeTann — meTanny;,

- yAaneHue oKpackn U WHbIX U30NUPYIOLMX MaTepuanoB (rge Heobxoanumo).

OnucaHne NpuHATBEIX pelleHuid no SMC.

E.2.4.2 Kabenu u npoBoaka

E.2.4.2.1 Buibop kabeneit

YueT peKkomeHAaLui, ykasaHHbIX usrotosutenem C3M, npu onpegeneHMn nNpaBun MOHTaxXa.

OueHKka BONpPOCOB, ykasaHHbLIX HUXe, ANs onpeaeneHusa addekTuBHOCTU kabeneii, cBsazaHHoW ¢ OMC:

- BUJ cUrHanos (Hanpumep, UM poBLIE AaHHblE, ANSA ABUraTeNsa U T. 4.);

- Hanu4ne Heucrnosnb3yeMblX NPOBOAHMUKOB;

- TUNkbl kabenew v BUA SKPaHUPOBaHWUA (NPU Hanu4um).

OnucaHne NpUHATEIX peweHui no 3MC.

E.2.4.2.2 TpaccupoBka NUHMIA

YueT pekoMeHAaUMiA, ykasaHHbIX usrotosutenem COIl1, npu onpepeneHun npasus MOHTaxa.

OueHka BOMNpOCOB, yKa3aHHbIX HUXe, AN onpeaerneHunst adeKTMBHOCTA Npoknagku kabenel, ceasaHHoi ¢ SMC:

- pasgeneHue kabeneii BLICOKO MOLYHOCTU HU3KOYPOBHEBLIX UNU CUTHambHBIX Kabenei;

- MUHUMK3aUUS ANWH NapanfesibHO NPONoXKeHHbIX kabenei;

- pas3geneHue kabeneii pasHbIX ANWH;

- npsAMoyrosibHble NepeceveHus kabenei;

- ncrnornb3oBaHue kabeneeofoB U kabernbHbIX Xenobos B kayecTBe napanmnernbHbIX 3a3eMNALWMX NPOBOAHUKOB;

- pacnonoxeHue kabenei B kabenbHbIX xenobax;

- 3a3emneHune kabernbHbIX XernoboB.

OnucaHne NpPUHATBIX pelueHuii no SMC.

E.2.4.3 3kpaHupoBaHue kopnycos C3ll

YueT pekoMeHfaLUui, YykasaHHbIX usrotoButenem C3l1, npu onpeAeneHnn nNpaBun MOHTaxa.

OueHKa BOMNpOCOB, YKasaHHbLIX HWXe, Ans onpefeneHust adpekTUBHOCTU SKkpaHUpoBaHUs koprycos COl1, cBs-
3aHHon ¢ OMC:

- HENPEPLIBHOCTb METanUYeCKUX KOpMycos;

- pa3Mmeptl LWerein n 0TBEPCTUN,

- BBOJ, kabereii Yepe3 NnacTuHy OMOPHOro 3a3eMreHus,

- npucoeaunHeHne aKpaHOB kaberneii K ONOPHOMY 3a3eMneHuo (NPeAnoYTUTENBHO BKPYIOBYIO).

OnuncaHne NpUHATBIX pelueHuii no SMC.

E.2.4.4 [lononHuTenbHbI! n3onupylowmit TpaHcdopmarop

YyeT pekoMeHAaumMiA, ykasaHHbIX usrotosutenem COl1, npu onpeaeneHWu npaBun MOHTaxa.

OueHka BOMpOCOB, yKa3aHHbIX HUXe, Ans onpeaeneHns adeKTuBHOCTU MeponpusaTuid no o6ecnedvernto AMC:

- MPUMEHEeHUe CcneLuarnbHOro M3OoNUPYIOLLEro TpaHcopMaTopa;

- Hanuuue aNeKTPOCTaTUYECKOro 3KpaHa B TpaHccopMmaTope.

OnucaHue TpaHcdopmMmaTtopa (pa3Mepbl, pasMelleHue).

E.2.4.5 dunsrpaumn

YyeT pekoMeHAauUmMiA, ykasaHHbIx uarotoButenem COIl, npu onpeaeneHuu nNpaBun MOHTaxa.

OueHka BOMpPOCOB, YKa3aHHbIX HUXe, ANns onpeaeneHns apdeKTMBHOCTU MeponpusaTuiA no obecnederunto IMC:

- LieHTpanu3oBaHHas unu pacnpegerneHHas KoHdurypauusa unstpoB ANA NOAABNEHUS BbICOKOYACTOTHBLIX NOMEX;

- NPUMeHeHUe (PUNLTPOB B CUrHaNbHbBIX MUHUSAX;
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- NpUMeHeHne pUNLTPOB B UHTepdeiicax aneKkTponuTaHUA (NpU BO3MOXHOCTH).

OnucaHue NpUHATLIX pewleHuid no OMC.

E.2.4.6 JononHutenbHble METOAbI NOMeXonoAaBneHusa

YueT pekomMeHAauUWit, ykasaHHbLIX marotoButeneM CIl, npu onpeaeneHnn npasun MoHTaxa.

O6ocHoBaHne Heob6XoAUMOCTU JOMOMHUTENBHBIX METOA0B NOMEXONOAABNEHUS.

PaccMoTpeHWe BO3MOXHOCTU:

- 3NEeKTPUYECKOro pasfeneHus uenei;

- NPUMEHEHNA ONTUYECKUX kKabeneir,

- ranbBaHW4YeCKOW W3ONALMKM TNWHWIA Nepefayn AaHHbIX (Hanpumep, NPUMEHeHUeM 3feKTPOHHO-ONTUUYECKUX
YCTPOWCTB, TpaHcopMaTopoB),

- NOBBLILEHNUA 3ALUMLLEHHOCTU BOCMIPUUMHMBLIX YCTPOICTB.

OnucaHne NPUHATBIX pelueHuii no SMC.

E.2.5 ®opmanbHble pe3ynbTarbl M TEXHUYECKOe coepKaHue yCTaHOBKM

MpoBepka COOTBETCTBUA MOHTaXK@ YCTaHOBKW BblpaboTaHHLIM NpaBunam.

Bce geTann MoHTaxa cCOOTBETCTBYIOT BbipaboTaHHbIM npaBunamM? [a.... Hert.....

OnucaHve AelCcTBUA MO KOPPEKTUPOBKE HEUCTPaBHOCTEN.

MoaroToBka MHCTPYKUMIA MO noaAepkaHuio xapakrepuctuk OMC ycTaHOBKU (Hanpumep, NO UCKITIOYEHUIO KOppo-
34K, BMUAHWUA MbIW Ha KAYECTBO KOHTAKTOB, MEXaHUYeCcKoro ocrabneHus KOHTakTtoB U T. 4.).

Moanueu nuua (nuy), oTBeTCTBEHHOro (bIX) 3a ob6ecneyeHne SMC.
HaTta.
Moanuck (nognucu).

E.3 NMpumep gononHeHua K nnaHy 9MC ang KOHKpeTHOro npuMeHeHus

E.3.1 JononHUTenbHbI# aHaNu3 aNeKTPoMarHUTHOU O6CTaHOBKMN

E.3.1.1 PacnpegeneHve aneKkTpu4eckoit sHeprum ot NoAcTaHLMmn NoCTaBLnKa 3HEPrun K OCHOBHOMY NUTatoLLEMY
TpaHcopmaTopy NpeanpuATUS.

Bonpockl, paccMmaTpuaemele B E.3, cBA3aHbl ¢ hakropamu, BHEWWHUMU NO OTHoWeHUo kK C3M, koTopble MoryT
OKka3blBaTb BMUAHME Ha XapakTepucTukn SMC npu 6onee CrOXHBIX NPUMEHEHUSIX.

MocTaBLUMK NEKTPUYECKON SHEPIUHK:

PaccTosHue oT Gnuxaiiwein nogcTtaHUun (€crm U3BECTHO).

Mopspok pacnpefeneHns aHeprum oT NOACTaHLMMK:

OnucaHne KoMBMHaLWMKM BO3AYLUHLIX/NOA3EMHBIX NUHWIA.

XapaKTepuCTUKKU rnaBHoro TpaHcdopmaropa npeanpuaTus

MollHocTb NepBrUYHOR 06MoTKM (KBA), HanpsbkeHue, Yncrno das, Tun coeMHeHNNs (3Be3aa, TPEYronbHUK), cBeae-
HWS 0 APYrUX XapakrepucTukax.

BbixoAbl BTopuuHO 0OGMOTKM ANS BHYTPEHHEro pacrpeaerneHus SHeprum

HanpsxeHue, yncno NpoBoAoB, Yncno a3, TUN coefUHEHUS (3Be3fa, TPEYronNbHUK).

CBefeHuUs o 3a3emrneHun TpaHchopmMartopa (Kak U rae 3asemreH).

KoHcTpykuua 3asemnsiollero anekrpoaa 3paHusa

OAVNHOYHBIA 3a3eMMAOLWUIA SNEKTPOA, HECKOMNBbKMX 3a3eMISIOLNX SNEKTPOAOB, CETEBas 3a3eMNsAoLas KOHCT-
pyKUMA, NnaTa 3a3eMneHusl, NoA3eMHble MeTannuyeckue Tpybbl BoAoCHaGXeHNA, CTanbHON KapKkac 3fjaHus.

Mpun ncnonb3oBaHWM Apyrux cnocoboB 3aseMieHUs MPUBOAUTCA WX ONUCaHUe.

CxeMbl aneKTponpoBoAKU

OpHonuHeliHasa cxema NPOBOAKA CUCTEMbI 3N1EKTPOCHAbXEHWUS yCTaHOBKW OT MOACTaHUMU MOCTaBLUUKa SHEpruu
[0 OCHOBHOro nuTatoLero TpaHccopmatopa NpeanpusaTUs (¢ oTobpaxeHnemM Bcex TpaHcopMaTopoB, NaHenei ynpas-
NeHnaAuT. 4.).

ConpoTueneHue 3asemnsioliero anekrpoga, Om.

E._3.1.2 PacnpeneneHue aneKkTpmyecKkoi 3HepruM oT OCHOBHOTO NUTalowWwero TpaHcdopmaropa npeanpuaTus
[0 MECTHOMW pacnpeaenuTenbHO| NaHenu/KoMMyTUpyloLLero ycTpoicrBalTpaHccgopmaropa CIl

Bonpochl, paccMaTpuaemMble B E.3, cBsi3aHbl ¢ (hakTopamu, BHELWWHUMKU NO oTHoLeHuto kK C3l, KkoTopble MOryT
oKasblBaTb BNuUsHUe Ha xapakrepuctuku OMC npu 6onee CrnoXHbBIX NPUMEHEHUSIX.

CxeMbl aneKTponpoBoAKU

OpHonuHeliHasa cxeMa pacrnpefenuTenbHOW CUCTEMbl INEKTPOCHAOXEHNUSA YCTaHOBKU OT OCHOBHOMO MUTAIOLLEro
TpaHcopmaTopa 0 MECTHOW pacnpefenuTenbHOR naHenn/koMMyTUPYIOLLEro ycTpoilcTBa/TpaHccopmartopa.

CBefieHns 0 MeCTHOI pacnpefienUTeribHoON naHenu/koMMyTUpYyloleM YCTpoicTBe/TpaHcgopmaTope.

UaeHTudukauma pacnpefenutensHoi NaHenn/koMMyTupylowero ycTpoicTBalTpaHcgopmMaTtopa.

KOHCTpyKUMS NaHenu, Kak U e OocyLecTBAETCA 3KBUNOTEHUMansHoe coeiuHeHne.
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Tun anekTpocHabxeHuss Ana pacnpegenuTenbHON NaHenu/koMMYTUPYIOLWEro ycTpolcTBa/TpaHcdopmaropa
[3Be3ga, TpeyronbHUK, YUCNO a3, Kak U rae OCYLIECTBNAETCA SKBUNOTEHUNanbHOe coeiUHeHNe, YUCo NpoBOAOB, pas-
Mepbl NpoBoAoB(hasHbIX, HedTparnbHoro, 3awuUTHoro), Matepuan nposogos (Cu, Al)].

HeiTpanbHbIA LUMHONPOBOS, KaK W rae OCYLLECTBAETCA IKBUNOTEHUNanbHOe coefiuHEHNE.

3aszeMnAWWA WKUHOMPOBOA, KaK WU rAe OCYLLEeCTBAETCA SKBUNOTEHUNANbHOE COeAUHEHUE.

Hanuuue oTaenbHbIX HEU3ONUPOBAHHBLIX MPOBOJHUKOB 3alUMTHOro 3asemneHus ot COIM unu vactein COIT.

OnucaHne NPUHATBLIX pelueHnii no SMC.

E.3.2 AHanuz OMC

E.3.2.1 YacTOTHbIN NnaH

Heobxoanmo obecneunTb 3alMTy OT BIIUSHUS paguoHacToTHLIX nomex? [a

(obbscHeHue).

Ecnu HeoBxogumo oBecnedmnTb 3awwuTy, To AN aHanusa o6CTaHoBKK cnegyeT pa3spaboTaTb YacTOTHbIA MnaH.

MpuMep 3anonHeHWs Tabnuubl YacTOTHOrO MiaHa nNpueegeH B Tabnuue E.2.

E.3.2.2 UcnbiTauusa B obnactu IMC
MepeveHb CCLINOK Ha NPOTOKOSbI NPOBEAEHHLIX UCNbITaHWA B o6nactn SMC.

Heobxoaumbl N A0NOMHUTENbHBIE CneLuarnbHbie UCnbiTaHua B obnactu SMC? [Ja....... Her........
Ecnu ga, MoryT 6bITb HeOBX0AMMBI crefytoLLue npoueayphbl:
- nogrotoBka nnaHa OMC c nposegeHneM aHanuaa SMC,;
- NnpoBeAeHNe UcnbiTaHui B obnactu SMC 1 NoArotToBKka NPOTOKONOB UCMbITAHWA.
FBNAIOTCS NU pesynbraTthl UCTIbITaHWA NpueMnembiMn?  fa ........ HeT........... .
OnucaHWe AeNCTBUA MO KOPPEKTUPOBKE HENCTPABHOCTEN.
Tabnuya E.2— YactoTHulit nnaH
O6opyao- Bnok Yac- LLnpu- OnucaHue Hanps- Tok, | ®opma CsolicTBa Ccblirnoy-
BaHue ToTa Ha UCTOYHWKA | XeHue, A BOMHbI HbIi
nonochbl nomex B Omuc- | Yetoid- | gokymeHT
vyacToT cua yun-
BOCTb
NHBepTOp Mogynb 5 kly BuixogHas 510 MM +
Ne 1 IGBT YyacroTa
KOMMYyTauum
WHBepTOp Mogynb 5 kly BbixogHas 510 LM +
Ne 2 IGBT yacTtoTa
KOMMyTaLum
MHBepTop | Brok ynpas- | 40 Mry, TTL clock 15 TTL +
Ne 2 NeHus aBura- clock
Tenem
MHBepTOpSI CeHcop (R YacToTa 0,03 +
BbIXOZHOrO oTCYeTOB
Toka
Benomora- Metounmk 200 kiMy, YacToTa 230 Nm- +
TenbHoe nuTaHus KoMMyTaLum nynsc
obopygosa-
Hue
Becnposo- +
TNoYHbIe
TenedqoHsl
CnyxebHele | Mpuemo- + +
paguocTaH- | nepegaTymk
Luu
TobuTens- Mpuemo- |144 MI'y +
ckue nepegaTtymk
pagunocTaH-
uuu

MpuMeyaHune— [omkeH 6bITb NpoBeJEH B COOTBETCTBUU ¢ Tabnuuei E.2 aHanus pucka HapyLleHus
PYHKLMOHMPOBAHUSA NepeuncrieHHoro Belille o6opyaoBaHWs Npu BO3AEWCTBUM NOMEX, C OMNpeeneHneM HeobXoau-
MbIX MEPOFIPVIHTVIVI no obecne4veHunto FIOMexoyCTOVI‘-WIBOCTVI.
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Mpunoxexnne JA

(cnpaBoyHoe)

CBefeHUsi 0 COOTBETCTBUM CCbINIOYHbIX HALMOHANbHbIX CTaHAAPTOB
MeXOyHapoAHbIM CTaHAapTaM, UCMONb30BaHHbIM B Ka4eCTBe CChINOYHbIX
B NPMMEHEHHOM MeXAyHapOoAHOM cTaHaapTe

Tabnuuya A1

OB03Ha4eHWe CChISTOYHOro CTeneHb 0OB603Ha4yeHNe M HaMMeHoBaHuWe
HauMoHanbHoOro ctaHgapTta COOTBETCTBUA CCbINIOYHOMo MeXayHapogHoro ctaHgapTta

FOCT P 50397—2011 MOD M3K 60050-161:1990 «MexayHapoAHbLIA SNeKTPOTEXHUYECKUNA

(M3K 60050-161:1990) crnoBapb. [naea 161. 3OneKTpoMarHUTHas COBMECTUMOCTb»

FOCT P 50648—94 MOD MOK 61000-4-8:1993 «B3neKkTpoMarHuTHas COBMECTUMOCTb
(BMC). Yactb 4. MeTOAEl UCMbITAHUA U MaMepeHUd. Pasgen 8.
McnblTaHns Ha yCTOWYUMBOCTb K MarHWTHbIM MOMSAM NPOMBbILLEH-
HOW YacToTbI»

MOCT P 51317.2.4—00 MOD MOK 61000-2-4:1994 «3neKkTpoMarHuTHas COBMeCTUMOCTb

(M3K 61000-2-4—04) (BMC). Yactb 2. GnekTpomMarHuTHasa obcTaHoBKka. Pasgen 4. Ypos-
HW 3NEKTPOMarHMTHOW COBMECTUMOCTU Ha NPOMBILLIEHHBIX Npea-
NPUATUAX A8 HU3KOYACTOTHBIX KOHAYKTUBHBIX NOMEX»

MOCT P 51317.2.5—00 MOD M3K 61000-2-5:1995 «BnekTpoMarHuTHasg COBMeCTUMOCTb

(M3K 61000-2-5—095) (BMC). YacTb 2. OnekTpomarHuTHas obctaHoBka. Pasgen 5. Knac-
cudrKaLmsa aNeKTpOMarHUTHLIX 06CTaHOBOK»

MOCT P 51317.3.2—2006 MOD M3K 61000-3-2:2005 «CoBMeCTMMOCTb TEXHUYECKMX CpPeACTB

(M3K 61000-3-2:2005) 3INEKTPOMarHUTHasA. SMUCCUSA FapMOHUYECKUX COCTaBMAIOLLUX TOKa
TeXHUYECKUMU cpeacTBamMKu ¢ noTpebnsaembiM TokoMm He 6Gonee
16 A (B oaHoW dase). HopMbl U MeTOAbI UCNBITAHNIA»

MOCT P 51317.3.3—2008 MOD M3K 61000-3-3:2005 «CoBMeCTUMOCTb TEXHUYECKMX CPeACTB

(M3K 61000-3-3:2005) anekTpoMarHuTHaa. OrpaHU4eHne W3IMEHEHMWIA HanpsXXeHUsi, Ko-
nebaHuit HanpsxeHUs W dnNUkepa B HU3KOBOSLTHBLIX CUCTEMax
anekTpocHabxeHus obLero HasHaveHUsi. TexHudeckue cpeacrea
¢ noTpebnaeMbIM TOKOM He Gonee 16 A (B ogHoii chase), nogknio-
yaeMble K ANEeKTPUHECKOn CeTU Npu HecobniofeHun onpeneneH-
HbIX YCNOBWIA NoaKNiodeHnsa. HopMbl U MeToAbl  MCTNBITAHUIA»

MOCT P 51317.3.4—2006 MOD M3K 61000-3-4:1998 «3nekTpomarHUTHad COBMECTUMOCTb

(M3K 61000-3-4:1998) (BMC) — YacTtb 3-4: HopMbl — OrpaHuyeHUe aMMCCUU rapMOHU-
YecKUX cocTaBnalWmMX Toka obopyaoBaHMeM ¢ NOTpebnAeMbiM
TokoM Gonee 16 A B HM3KOBOMBTHBIX CUCTEMaxX 3NeKTpocHabxe-
HUS»

rOCT P 51317.3.11—2006 MOD M3K 61000-3-11:2000 «COBMeCTUMOCTb TEXHUYECKUX CPEACTB

(M3K 61000-3-11:2000) anekTpoMarHuTHasa. OrpaHUYeHne U3IMEHEHWIA HanpPAXeHUs, Ko-
nebaHnin HanpsixxeHUs1 U NMKepa B HU3KOBONBTHBLIX CUCTEMAxX
anekTpocHabxeHus obLyero HasHadeHUs. TexHU4eckue cpeacTea
¢ noTpebnaemMbiM TOKOM He Gonee 75 A, nogkniovaeMble K anek-
TPUYECKON CETU NpU onpefeneHHbIX ycnosusix. Hopmel n MeToabl
UcnblTaHNn»

rOCT P 51317.3.12—2006 MOD M3K 61000-3-12:2004 «CoOBMeCTUMOCTb TEXHUYECKUX CPEACTB

(M3K 61000-3-11:2004)

anekTpomarHuTHasn. OrpaHU4eHne SMUCCUN FapMOHUYECKUX CO-
CTaBNAOLWNX TOKa, CO3jaBaeMblX TEXHWYECKUMU CpPeAcTBaMU C
notpebnaemMbim TokoM Bornee 16 A, Ho He Gonee 75 A (B ofHOW
dase), nogkniovyaemMbiMU K HU3KOBONLTHLIM CUCTEMaM SIIeKTpPo-
CHabXeHuUn obLyero HasHavyeHnsA. HopMbl U MeToAbl UCMbITaHUIA»
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FOCTP 515624—2012

(CHNCNP 14-1:2005)

OBosHayeHne ccblNoYvHoro CTeneHb O6osHavyeHne U HauMeHoBaHWe

HaunoHaneHOro crtaHaapTa CoOTBEeTCTBUA CCblJTIOMHOIo MeXxayHapoaHoro ctaHgapTa

FOCT P 51317.4.2—2010 MCD M3K 61000-4-2—95 « COBMECTUMOCTbL TEXHUYECKUX CPECTB SMeK-

(M3K 61000-4-2—2008) TpoOMarHuTHas. YCTOMYMBOCTL K SNEKTpocTaTu4eckuM paspsamam.
TpeboBaHus U MeToAbl UCTILITAHUIAY

FOCT P 51317.4.3—2006 MCD M3K 61000-4-3:2006 «CoBMeCTUMOCTb TEXHWYECKUX CPEACTB

(M3K 61000-4-3:2006) 3reKTpoMarHuTHas. YCTOWYUBOCTL K pajnodacTOTHOMY SneKTpo-
MarHuTHoMy nomnto. TpeboBaHUA U METOALI UCTILITAHUIAY

FOCT P 51317.4.4—2007 MCD M3K 61000-4-4:2004 «CoBMECTUMOCTb TEXHUYECKUX CPELCTB

(M3K 61000-4-4:2004) aneKkTpoMarHUTHasa. YCTOWYMBOCTb K HAHOCEKYHAHBIM UMMYSbC-
HbIM MomexaMm. TpeboBaHUA U MeToAbl UCTbITAHUIAY

FOCT P 51317.4.5—99 MCD MOK 61000-4-5—95 «CoBMECTUMOCTb TEXHUYECKUX CPEL CTB SNeK-

(M3K 61000-4-5—05) TpOMarHuTHas. YCTOWYUBOCTb K MUKPOCEKYHAHBIM  UMMNYMNbCHBLIM
nomexam 6onbLUOA 3Heprun. TpeboBaHMA N METOALI UCNbITAHNIA»

FOCT P 51317.4.6—99 MOD MO3K 61000-4-6—96 «CoBMeCTMMOCTL TEXHUHECKUX CPEACTB areK-

(M3K 61000-4-6—06) TpoMarHuTHasl. YCTOWYMBOCTb K KOHAYKTUBHBIM MOMEXaM, HaBe-
OEHHbIM pafnovacTOTHEIMA SNIEKTPOMArHUTHEIMKA Monsamu. Tpe-
6oBaHUA N MeTOAblI UCTbITAHNIA»

OCT P 51317.4.7—2008 M3K 61000-4-7:2009 «3OneKTpoMarHuTHag COBMeCTUMOCTb

(IEC 61000-4-7:2002) (BMC). YacTb 4-7. MeToabl UcnbiTaHUii U usmepeHuid. Oblee py-
KOBOACTBO MO M3MEPEHWUAM FrapMOHUK U UHTEPrapMOHMWK M U3Me-
puTenbHbIM NpubopaM ANA cUCTEM anekTpocHabxeHWsa U nog-
KIto4aemMoro K HUM obopyaoBaHUA»

MoCT P 51317.4.11—2007 MOD MOK 61000-4-11:2004 «CoBMECTUMMOCTb TEXHUYECKUX CPEACTB

(M3K 61000-4-11:2004) ariekTpoMarHuTHasa. YCToW4YnBoCTb K NpoBaraM, KpaTKoBpeMeH-
HbIM NPepbIBaHWAM U U3MEHEHUSAM HamnpsXeHWsa anekTponuTa-
Hus. TpeboBaHWs n MeToAbl UCMLITAHWAY

MOCT P 51317.4.13—2006 MCD M3K 61000-4-13:2002 «3nekTpoMarHuTHas COBMECTUMOCTb

(M3K 61000-4-13:2002) (BMC) — YacTtb 4-13: MeToabl UCNbITAHWA M M3MepeHUiA — lap-
MOHWKW W UHTEprapMOHMWKK, BKITFoYas nepegady CUrHanos Mo anek-
TPUYECKUM ceTAM, BO34EWCTBYIOLME HA MOPT 3M1EKTPONUTaHNUA
nepeMeHHOro Toka, HU3KOYaCTOTHblE UCMLITAHUA Ha MOMeXoyc-
TONYUBOCTb»

MOCT P 51317.4.34—2007 MCD MOK 61000-4-34:2005 «OneKkTpomMarHuTHas COBMECTUMOCTb

(M3K 61000-4-34:2005) (BMC) — YacTtb 4-34: MeTogbl UCMbITAHWA U U3MepeHuii — K-
NbITAHUS Ha YCTOWYMBOCTE K NpoBanam HanpsKeHWs, KpaTkoBpe-
MEeHHBIM MpepbiBaHUSAM W U3MEHEHUAM HanpsxeHws obopygo-
BaHUA ¢ noTpebnaembiM TokoMm Bonee 16 A B ogHol dase»

MoCT P 51318.11—20086 MCD CUCTIP 11:2004 «[MpoMbIWNEHHbIe Hay4YHble U MeAULMHCKNE

(CUCIP 11:2004) (MHM) BbICOKOYACTOTHLIE YCTPONCTBA — XapakKTepUCTUKA SMeKT-
pOMarHUTHbIX NoMex — HopMmbl U MeToAbl U3MEPEHMIiY»

roCT P 51318.14.1—2006 MOD CUCIMP 14-1:2005 «BnekTpoMarHUTHast COBMECTUMOCTbL — Tpe-

6oBaHna AnA 6LITOBLIX NPUGOPOB, 3NEKTPUYECKUX UHCTPYMEHTOB
M aHanornYHbIX YCTPOWCTB — YacTb 1. BMuUccus anekrpomarHut-
HbIX NOMEX»
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OkoHvyaHue mabnuybl A.1

(CHCIMP 22:20086)

O60o3HayeHne ccbinovHoro CTeneHb O6o3HayeHne N HauMeHoBaHue

HauuoHarnbHOro ctaHgapTta cooTBeTCTBUA CCbIJI0OYHOIo MeXxayHapoaHoro ctaHaapTta

roCT P 51318.16.1.1—2007 MOD CUCIP 16-1-1:2006 «TpeboBaHua K annapaTtype AnS usMepe-

(CUCNP 16-1-1:2006) HUS NapaMeTpoB UHAYCTPUANbHLIX PagnonoMeXx U MOMEXOYCTON-
YMBOCTU U MeToAbl u3MepeHUint — YacTb 1-1: Annapatypa Ans
M3MepeHus napameTpoB UHAYCTpUanbHLIX pajguonoMex U nome-
XoycToitumBocT — M3aMepuTenbHas annapatypa»

FOCT P 51318.16.1.2—2007 MOD CUCNP 16-1-2:2006 «TpeboBaHuA k annapatype AnNSA U3Mepe-

(CUCMNP 16-1-2:2006) HUA paguonoMex M NoMexXoyCcTOMYMBOCTU U METOAblI U3Mepe-
HU — YacTb 1-2: AnnapaTtypa Ans M3MepeHus paguornomex u
nomexoyctonunsoctu — BecnomoratensHoe obopyfoBaHne —
KoHAYKTUBHbIE paguonoMexu»

MOCT P 51318.16.1.4—2008 MOD CUCTIP 16-1-4:2007 « CoBMeCTUMOCTb TEXHUYECKUX CPEACTB SMNeK-

(CUCIP 16-1-4:2007) TpoMarHuTHas. TpeboBaHus K annapartype ANs U3MepeHus na-
paMeTpoB MHAYCTpUANbHLIX pagnornomMex U NOMeXoycTon4nBoOCTH
1 MeToAbl U3MepeHuii. Yactb 1-4. Annapatypa AN usMepeHus
napaMeTpoB WHAYCTPUanbHBLIX PafuonoMex U NMOMeXoyCTOWYM-
BOCTW. YCTPOIAiCTBa AN U3MEPEHNS U3Ny4YaeMblX paguonoMex M
MCNbITaHUI Ha YCTOWYMBOCTb K U3NydyaemblM paguonoMexamy

MOCT P 51318.16.2.1—2008 MOD CUCTIP 16-2-1:2005 «TpeboBaHua K annapaTtype AnA usmepe-

(CUCMP 16-2-1:2005) HUA paguonoMex U NOMEXOYCTOWUUBOCTU U METOALI USMEPEHWIA.
Yactb 2-1. MeToabl U3MepeHuint pafiuonomMex U NoMexoycTonqn-
BOCTU. M3MepeHUe KOHAYKTUBHbBIX paguonomMex»

MOCT P 51318.16.2.3—2009 MOD CUCTIP 16-2-3:2006 «TexHudeckne TpeboBaHUA K annapartype

(CHNCINP 16-2-3:2006) ANA U3MepeHnsa paguonoMex U NoMexoycTonumBoCTM U METOAbI
naMepeHuin. Yacte 2-3. MeToabl M3MEpEeHUiAi NoMeX U NoMexoyc-
TorunBoCTU. M3amepeHne nany4aemelx nomex»

MOCT P 54418.21—2011 MOD M3K 61400-21:2008 «BeTpoBble TypbuHbl. YacTs 21. M3amepeHune

(M3K 61400-21:2008) N OLeHKa XapaKTepuUCTUK, CBA3AHHLIX C Ka4ecTBOM aneKkTpuyec-
KOW 3Hepruu, BeTPoBbIX TYPOUH, MNOAKIIOYEHHbLIX K SHepreTuyec-
Kol ceTu»

MOCT P 51318.22—2006 MOD CUCTIP 22:2006 «ObopyaoBaHue MHGOPMAaLUOHHBLIX TEXHOMO-

rMiA. XapakTepucTuku paguonomex. HopMbl U MeToAbl U3Mepe-
HUA»

COOTBETCTBUA CTaHAaPTOB!

- MOD — moguduuupoBaHHbIe cTaHAapThl.

M punMeyvyaHne — B HaCTOHU.J,eI?I Ta6nv|ue NCcnosib3oBaHO crieaykoulee ycnoBHoe o060o3HaveHne cTeneHun
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Bubnuorpacgua

MexayHapofHbIi anekTpoTexHudeckuii cnosapb. [naea 131. Teopua uenein

(International Electrotechnical Vocabulary (IEV) — Chapter 131: Circuit theory)

OnekTpoMarHutHas cosmecTumocTb (OMC). Yactb 2-4. GnekTpomarHutHas
obcTaHOBKa. YPOBHU 3NEKTPOMAarHUTHOW COBMECTUMOCTM B HYaCTN HU3KOYACTOTHLIX
KOHAYKTUBHBIX NMOMEX Ha NPOMBILAEHHBIX NPEANPUATUSAX

(Electromagnetic compatibility (EMC) — Part 2-4: Environment — Compatibility
levels in industrial plants for low-frequency conducted disturbances)

MexgyHapoaHblil aneKkTpoTexHu4deckuit cnosapb. [naea 151. OnekTpuyeckue
U MarHUTHbIe YCTPONCTBA

(International Electrotechnical Vocabulary (IEV) — Chapter 151: Electrical and
magnetic devices)

MexayHapogHbIl aneKkTpoTexHU4eckuid crosapb. [naBa 604. MeHepupoBaHue,
nepeaada u pacnpeaeneHue anekTpu4eckoi aHeprum. Mpoveccel

(International Electrotechnical Vocabulary. Chapter 604: Generation,
transmission and distribution of electricity — Operation)

MonynpoBogHukoBble NpeobpasoaTenu. Oblue TpeboBaHUA U nNpeobpaso-
BaTeNnu ¢ NUHeNHoN KommMyTayuei. Yactb 1-1. Cneuudukaymm ocHoOBHbIX Tpebo-
BaHWI

(Semiconductor convertors — General requirements and line commutated
convertors — Part 1-1: Specifications of basic requirements)

CucTeMbl perynmpyemMblx anekTpudeckux npusogos. Yactb 2. O6wue Tpebosa-
HWSA. HoMuHankeHble cneuyndukaumn Ana perynupyemMbiX HU3KOBOMBTHLIX YacToT-
HbIX CUCTEM 3MEKTPUYECKUX MPUBOAOB NEPEMEHHOro ToKa

(Adjustable speed electrical power drive systems — Part 2: General
requirements — Rating specifications for low voltage adjustable frequency a.c.
power drive systems)

CucTeMbl perynupyeMblix snekTpudeckux npusogos. Yactb 1. HoMuHanbHbIe
cneyndukaymn gnsi HU3KOBOMETHBIX CUCTEM 3MEKTPUYECKUX MPUBOJOB MOCTOSAH-
HOro ToKa

(Adjustable speed electrical power drive systems — Part 1: Rating specifications
for low voltage d.c. power drive systems)

CucTeMbl perynupyemMbix anekTpuyeckux npueogos. YacTb 4. Obwue Tpebosa-
HWSA. HoMUHanbHble cneundukaumm s cUCTeM areKTpUYecKux NpUBoAoB nepe-
MEHHOro ToKa HanpsikeHueMm cbile 1000 B, Ho He Bonee 35 kB

(Adjustable speed electrical power drive systems — Part 4. General
requirements — Rating specifications for a.c. power drive systems above 1000 V
and not exceeding 35 kV)

OnekTpomarHuTHaa cosmecTuMocTs (BMC). YacTb 2-2. BnekTpomarHutHas
obcTaHoBKa. YPOBHU SM1EKTPOMAarHMTHON COBMECTUMOCTH B OGLLECTBEHHBIX HU3KO-
BOSETHBIX CUCTEMAaX 3MEKTPOCHabXEeHUS B YacTU HU3KOYACTOTHBLIX KOHAYKTUBHbLIX
noMex W curHanoe, nepefaBaeMblX Mo CUMOBLIM MUHUAM

(Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility
levels for low-frequency conducted disturbances and signalling in public low-voltage
power supply systems)

Cosmecmumocmb mexHU4YecKux cpedcme anekmpomagHum-as. Snekmpomae-
HUmMHas obcmaHoeKa. YpoeHU 3/mekmpomMagHumHol CO8MecmuMoCmu 8 HU3KO-
80/1IbMHbIX cucmemax 31eKmpocHabXeHus obujeeo HasHadeHUs 8 yacmu HU3Ko-
YacmomHbIX KOHOYKMUGHbIX [TOMeX U CuzHalos, repedasaeMbix 1o CUNO8bIM Nu-
HUAM

BnekTpoMarHuTHaa coBMmectuMocTb (OMC). YacTb 2-8. BnekrpoMarHuTHas
obctaHoBka. Paszgen 6. MNposanbl U KpaTKOBpEMEHHbIE MpepPbIBAHUS HaNPSXKeHUS
B 06LeCTBEHHbIX HU3KOBONLTHLIX CUCTEMaX ANeKTpocHabXeHWsa ¢ pesynsratamu
cTaTucTUudeckux obcnegosaHuit

(Electromagnetic compatibility (EMC) — Part 2-8: Environment — Voltage dips
and short interruptions on public electric power supply systems with statistical
measurement results)

KoopauHauua nsonauun ans obopyaoBaHusi, BKIIIOYEHHOTO B HU3KOBOSBTHbIE
cuctembl. Yactb 1. MpuHumnel, TpeboBaHWA M UCMbITAHWUA

(Insulation co-ordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests)
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OnekTpomarHuTHaa cosmecTumocte (OMC). YacTk 2. OnekTpoMarHuTHas 06-
cTaHoBka. Pasgen 6. OueHka ypoBHEN 3MeKTpoOMarHWTHOW aMUcCUM B cUCTEMaXx
aneKTpocHabXeHNs NPOMBILUIEHHBIX NPEANPUATUIA B YaCTW HU3KOYACTOTHBIX KOH-
OYKTUBHBIX NOMEeX

(Electromagnetic compatibility (EMC) — Part 2: Environment — Section 6:
Assessment of the emission levels in the power supply of industrial plants as
regards lowfrequency conducted disturbances)

OnekTpomarHuTHas coeMecTUMocTb (OMC). YacTb 3-6. Hopmbl. OueHka HopM
SMUCCUMN ANSA NOLKNHOYEHUA BO3MYLLAOWMUX YCTAHOBOK K CUCTEMaM 3neKTpocHab-
XeHUs CpefHero, BLICOKOro U KpaiHe BbICOKOro HanpsxeHus

(Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment of
emission limits for the connection of distorting installations to MV, HV and EHV
power systems)

OnekTpomarHuTHas coBMecTUMocTb (BMC). YacTb 2-12. SnekTpoMarHutHas
06CTaHOBKa. YPOBHU 3NEKTPOMarHMTHON COBMECTUMOCTU B OBLLECTBEHHBLIX CUCTe-
Max 8MeKTpocHabXeHUa cpefHero HanpsXKeHUs B YacTU HU3KOMACTOTHLIX KOHAYK-
TUBHBIX MOMEX U CUrHamnoB, nepefasaemblX MO CUMOBLIM TUHUAM

(Electromagnetic compatibility (EMC) — Part 2-12: Environment — Compatibility
levels for low-frequency conducted disturbances and signalling in public medium-
voltage power supply systems)

OnekTpu4eckne yCTaHOBKW HU3KOro HanpsikeHus. YacTe 1. OCHOBHbIE MpPUH-
LMnbl, oleHka obLIMX XapaKTepUCTUK, onpeaeneHns

(Low-voltage electrical installations — Part 1: Fundamental principles,
assessment of general characteristics, definitions)

OnekTpomarHuTHas coBmectTuMocTb (BMC). Yactb 2. 3nekTpoMarHutTHas o6-
cTaHoBKa. Pasgen 1. OnncaHue snekTpoMarHUTHOW 0B6CTaHOBKWN. SNEKTPOMarHuT-
Has 06cTaHOBKa B YaCTW HU3KOYACTOTHLIX KOHAYKTUBHLIX NOMEX U CUrHanNoB, nepe-
JaBaeMblx B 0BLLECTBEHHLIX CUCTEMaX SNEeKTPOCHabXeHna

(Electromagnetic compatibility (EMC) — Part 2: Environment — Section 1:
Description of the environment — Electromagnetic environment for low-frequency
conducted disturbances and signalling in public power supply systems)

Cosmecmumocmb mexHu4eckux cpedecme sfnekmpomasHumHas. Snekmpomaa-
HumHasa obcmaHoeka. Budbi HU3KOYacmOmMHbIX KOHOYKMUBHbIX TOMeX U CuaHa-
n108, nepedagaeMbix 10 CUIO8bIM [IUHUAM, & cucmeMax 3/1eKmpocHabx)eHusi 0b-
wea20 HasHadeHus

OnekrpomarHutHas coBMecTUMocTb (OMC). Yactb 2. OnekrpomarHutHaa o6-
ctaHoBka. Pasgen 3. OnucaHue anekTpomarHWTHoi obcTtaHoBku. U3nyyaemble
NMOMEXMN M KOHAYKTMBHbIE MOMEXH, He CBA3aHHbIE C YacTOTON CeTu

(Electromagnetic compatibility (EMC) — Part 2: Environment — Section 3:
Description of the environment — Radiated and non-network-frequency-related
conducted phenomena)
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CTU U MeToAbl U3sMepeHuid. YacTb 1. MeToabl UsMepeHuii paiuonoMex n NoOMexoy-
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(International Electrotechnical Vocabulary — Part 101: Mathematics)

MexayHapoHbIi snekTpoTexHudeckui croBapb. Yacts 551-20. CunoBasi anek-
TpoHuKa. [apMOHUYecKknin aHanus

(International Electrotechnical Vocabulary — Part 551-20: Power electronics —
Harmonic analysis)

OnekTpoHHOe obopyfoBaHWe AN UCMONb30BaHUS B CUMOBLIX YCTaHOBKaX

(Electronic equipment for use in power installations)

MonynpoBoaHukoBLIe NpeobpasoBaTtenu. Obwme TpeboBaHus u npeobpaso-
BaTenu, BejoMble ceTblo. YacTb 1-2. PyKoBOACTBO MO NPUMEHEHUIO

(Semiconductor converters - General requirements and line commutated
converters — Part 1-2: Application guide)

PekomeHgyemasn npaktuka UO3U n TpeboBaHMA K KOHTPOIIO rapMOHUK B arekK-
TPUYECKNX CUIMOBLIX CUCTEMAaX

(IEEE recommended practices and requirements for harmonic control in
electrical power systems)
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Ayauo-, Bugeo- 1 aHanorm4yHasi aneKkTpoHHasi annapatypa. TpeboBaHua 6e3o-
MacHocTu

(Audio, video and similar electronic apparatus — Safety requirements)

CucTeMbl aneKTpu4eckoro nNpueofa ¢ perynupyeMon ckopocTbio. YacTe 5-1.
TpeboBaHusa GesonacHoCcTU. DnekTpudeckne, TENSOBLIE W 3HepreTudeckue TpeGo-
BaHWA

(Adjustable speed electrical power drive systems — Part 5-1: Safety
requirements — Electrical, thermal and energy)

OnekTpoMarHuTHas coeMecTumocTs (OMC). YacTe 5. PykoBoacTBa no yctaHoB-
ke u nomexonopasneHuto. Pazgen 1. Obwee paccMmoTpeHune

(Electromagnetic compatibility (EMC) — Part 5: Installation and mitigation
guidelines — Section 1. General considerations)
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