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4 BBE[IEH BIMEPBbIE

1 O6LWme nonoxeHus

1.1 O6bnacTb NpUMEHeHUs N Lenb

HacTtoswmn ctangapTt, paspabomarHbil Ha ocHose nybnukayuu M3OK 61000-2-5-95, yctaHaBnmBaeT Knaccudukalmio
3/1EKMPOMac2HUMHbIX MOMEX, B8bI3bl8AaeMbIX 3NIEKMPOMacHUMHbIMU SI8MIeHUSIMU U fpoueccamu, ornpedensouumu
3/1eKMpPoOMacHUMHyr0  06CcmaHo8Ky, NPUMEHUTENbHO K PpasfUYHbiM MecTaM pasMELLEHUS  SMEKTPOTEXHUYECKUX,
SNEKTPOHHbIX U PaduO3NIEKMPOHHbIX U3OeNUn, 000pPYAOBaHMSA N CUCTEM (anee B TEKCTE - TEXHUYECKNE CPEACTBA).

Llenbto cTaHpgapta sBnsietca oGecrneyeHue 3auMHTEPECOBAHHLIX TEXHUYECKMX KOMUTETOB MO CTaHZapTM3auuu,
pa3pabaTbiBaloLLmMX CTaHAapTbl B 06MacTv yCcTOMYMBOCTU TexHudeckux cpefcTB (TC) K 3NeKTpoMarHUTHbIM nomexam
(MOMEX0yCTOMYMBOCTM), CBEAEHWUSIMU O XapaKTEPUCTUKax 3NEKTPOMAarHWTHOW OBCTaHOBKM W pEKOMeHOauusiMu o
BbIGOpY ypoBHel nomexoycTtonumBocT TC npy BO3AEUCTBUM 3MEKTPOMArHUTHBIX MOMEX pasfnuyYHbIX BWOOB U,
crefoBaTerbHO, Mo 06eCneYeHNo ANEKTPOMAarHMTHOW COBMeCTUMOCTM TC B yCNOBUSIX 3KCMyaTauum.



I'IleBe,quHble B HacTodAleM CTaHOapTe peKoMeHOauun npumMeHaArT aOnsd TC Bcex HasHa4yeHun, ncnonb3yrLwmnx
ANEKTPOMArHUTHYHO 3HEpPruio, npedHasHayYeHHbIX ANd MPUMEHEHMS B YCIOBUAX 3NEKTPOMAarHUTHOM o0cTaHoOBKM,
yKasaHHbIX B HacTOdALEeM CcTaHAapTe. XapakTepUCTUKN 3NEKTPOMarHUTHON 0obCcTaHOBKK BHYTPU TPaAHCNOPTHbLIX CpeacTB
(aBTOTpaHCI’IOpT, Kopa6nm, CaMOJ'IETbI) B HactoduwemM CTtaHgapTe He NpuBoAATCA, HO UX BIIUAHME Ha OKpYyXaloLlyto
ANEKTPOMarHUTHyro OGCTaHOBKy Y4NUTbIBAETCA.

YpOBHM MNOMEXOYCTOMYMBOCTM, YCTaHaBnmBaemble Ans TC KOHKpeTHOro BuAaa, OOMKHbl OblTb HEe TOMbKO
HEenocpeACTBEHHO CBA3aHbl C XapakTepUCTUKaMM OKpYXalolen 3neKkTpoMarHUTHOW O6CTaHOBKM, HO Takke y4uTbiBaTb
TpeboBaHusa obecneveHns 6e3onacHOCTU MPUMEHEHMSA UNN HagexHocTn TC, 4To MOXeT npuBoAuTb K Bbibopy Gonee
BbICOKMX YPOBHEN MOMEXOYCTONYNBOCTMU.

TpeGoBaHMs NOMEXOYCTOMYMBOCTY MOTYT Takke GbiTb PasfMyHbIMU NPU UX YCTAHOBIIEHUW B CTaHOapTax pasnuyHbIX
KaTeropuii, HanpumMep, B 06LLeM cTaHdapTe, cTaHAapTe Ha rpynny TC 1 B cTaHgapTe Ha TC KOHKpeTHOro Buaa.

CodepxaHue nybnukayuu MOK 61000-2-5-95 HabpaHo npsMmbivM wpughmom, OoronHumerbHble mpebosaHus K
nybnukayuu MOK 61000-2-5, ompaxaroujue nompebHocmu 3KOHOMUKU CmpaHbl, - KypCUBOM.

1.2 HopmaTtuBHbIE CCbISKN
B Hacmoswem cmaHOapme ucnonb308aHbl cCbiiku Ha [1], [2] u cnedyrouwue cmaHdapmbi:

FOCT 13109-97 Onekmpuyeckasi sHepausi. CoeMecmuUMOCmb MEXHUYECKUX cpedcmea ariekmpomasHumHasi. Hopmbi
Kayecmea 3/1eKmpu4yecKoll 3Hepauu 8 cucmemax arnekmpocHabxxeHusi obwe2o HasHavYeHuUst

FOCT 30372-95/TOCT P 50397-92 Cosmecmumocmb MmexHUYECKUX cpedcme afiekmpomazHumHasi. TepMuHbl U
onpederneHusi

FOCT P 51317.2.4-2000 (M3K 61000-2-4-94) Cosmecmumocmb MEeXHUYECKUX cpedcme 3reKmpomMagHUmHasl.
AnekmpomazHumHasi obcmaHoeka.  YpO8HU  anekmpomasHumHol — cosemecmumocmu  Onisi  HU3KOYacmoOMmHbIX
KOHOYKMUBHbLIX MOMEX 8 cucmeMaXx 351eKmMpPOCHabXeHUs NPOMbILWIEHHbIX pednpusmull

F'OCT P 51317.3.8-99 (M3K 61000-3-8-97) CosmecmuMocmb MEXHUYECKUX cpedcme 3eKmpoMazHUMmHasl.
lMepedaya cueHano8 MO HU3KOBOMLMHLIM 3/IEKMPUYECKUM CemsiM. YpOoeHU cuaHasos, Mofockl 4acmom U HOPMbI
3/1EKMPOMacHUMHbIX MOMEX

1.3 MpurHUMNbI KNaccudukaumm

MpuvHUMNBl  KNaccudmKaumm, OTHOCHALLMECH K 3NEeKTPOMarHUTHOM OOCTaHOBKE, OCHOBaHbl Ha OMUCaHUM W
KnaccmdvkaumMn 3NeKTPOMarHUTHBIX SBMAEHWA W MPOLECCOB B TUMWYHBIX YCnoBusx pasmelleHns TC, a He Ha
YCT@HOBINEHHbIX B AEWCTBYIOLUX CTaHAapTax TpeboBaHuax nomexoyctonumsoctn TC. Bmecte € Tem NpuHATO, 4TO
rapMoHu3aums ¢ TpeboBaHMAMN, YCTAHOBMEHHLIMM B AEWCTBYIOLMX CTaHaapTax B obrnactn nomexoyctondmsoctn TC
(ecnn 3TO BO3MOXHO), YMPOCTUT CUTyauuto W OOMerdut MpuHATME pPEeKOMEHAAUMW, MPUBEAEHHbIX B HACTOSILLEM
cTaHgapre.

OnpepeneHve TepMuHa "OnekTpomarHntHas obctaHoBka", yctaHoBneHHoe B FTOCT 30372/TOCT P 50397, ocHoBaHo
Ha MOHSATUM 3NEKTPOMAarHUTHOrO SIBMEHUs, npouecca. [ns KONMYeCTBEHHONO ONUCaHWS SMEKTPOMArHUTHbLIX SIBIEHWUIA U
npoueccoB, (OPMUPYIOLLMX SNEKTPOMArHUTHYIO OOCTaHOBKY, WCMOMb3yeTcsl TEPMWH CmeneHb UHMEHCUBHOCMU
anekmpomazHUmMHoU rnomexu.

Takum 06pa30M, MOHATME 3NEKTPOMArHUTHOIoO ABJfEeHUA, npouecca ABNnAeTCAd UCXOOHbIM NMYHKTOM Npu onpegeneHun
XapaKTepUucTuk SJ'IeKTpOMaI'HVITHOﬁ oBCcTaHoBKKN © yCTaHOBJIEHUN CTENEHEN WUHTEHCUBHOCTYU ANEKTPOMArHUTHbIX NMomMmex
NPUMEHNTENTbHO K pa3fiMyHbIM YCNOBUAM 3KCNnyaTauun TC.

B HacTosawem CTaHgapTe I/I,EI,eHTMCbMU,I/IpOBaHbI TP OCHOBHbIE KaTeEropmm aneKTpoMarHUTHbIX NMOMEX, Bbl3blBa€MbIX
ONEKTPOMarHUTHbIMU ABNEHUAMN U NpouecCaMn. HU3KOYACTOTHbIE OJNEeKTPOMarHUTHble MOMEeXW; BbICOKOYACTOTHLbIE
ONEKTPpOMarHnTHble NOMeXU; aNneKkTpocTaTnvyeckne paspagbl.

Ha nepBom 3Tane onucaHUsi 3NeKTPOMarHUTHOW 06CTaHOBKM ANsi MecT pasMelleHuss TC  xapakTepucTuku
9NEeKTPOMarHUTHbIX MoMeX (amnnutyaa, dopma nepexodHoro npouecca, AMTENbHOCTb (OPOHTa, ANUTENBHOCTb
nepexonHoro rnpouecca, BHyTPEHHEE COMPOTUBMEHNE UCTOYHMKA, YacToTa NOBTOPEHUs U T.4.) onpefensioTcs B obLemM
BMAE U yCTAHABNMBAOTCS OXUAAEMblE CTENEHU UHTEHCUBHOCTU U YPOBHM 311EKTPOMArHUTHBIX NOMEX.

Ha BTopom aTane BbI6VIpaeTCF| OdHa eOWHCTBEeHHaa CTeneéHb WHTEeHCUBHOCTU U3 YKa3aHHbIX Kak Hanbonee
npeacraBuTenbHas ONs 9NEeKTPOMarHUTHON MOMEXM KOHKPETHOro BuAa NpUMEHUTESbHO K onpedeneHHoOMY Knaccy mMecT
pasmMelleHnsa TC, KOTOPYIO YYUTBIBAIOT NPU YCTAHOBIIEHUN YPOBHA 3NIEKTPOMAarHUTHOM COBMECTUMOCTU OIS YKa3aHHOro



Kknacca mect pasmelleHus TC.

MpuHUMNBI KNaccudukaumm, OTHOCALLMECH K 3NIEKTPOMAarHUTHOMN obcTaHoBKe, npmeeneHbl Ha pUCyHKe 1, rae nokasaHo
ncnosnb3oBaHMe OByX Ha6OPOB Tabnuu;

- BXOAHble Ta6J'IVILl,bI, VI,D,eHTI/I(*)I/ILI,VIpyI'OLIJ,VIe ANeKTpoMarHnuTHble ABfieHna U npoueccbl U yCTaHaBnmMBalowmne cteneHu
MHTEHCUBHOCTU U YPOBHU 3NEKTPOMArHMTHbIX NnoMex pasfimyHbliX BUOOB;

- BbIXOAHble Tabnuubl, naeHTUULMPYOLWNE TUNUYHbIE MecTa pasmelleHns TC u ycTaHaBnvBaroLmMe KOHKPETHbIN
YPOBEHb 3NEKTPOMAarHUTHON COBMECTMMOCTW AN 3MEKTPOMArHUTHbIX MOMEX KaXaoro BuAaa, MOEHTUEOULMPOBAHHbIX B
Habope BXoAHbIX Tabnuu,.



BXOAHbLIE TABNULBI « BbIXOOHbIE TABNWLbI

ANeKTPOMarHMTHRIE NOMEXH, Knaces mMect
BbILIEIEMBIE 3NEKTROMarHWTHEIMK pasmewenna TC
ABNEHUAMA W NPOUECCaMM

HuakouaeToTHeIE
- KoHgyrTueHLIe
> Hanydaemwe
BoicokoHacToTHLIE
|
YETAHORNEHWE CTeNeHeR HHTEHCHMBHOCTH YCTaHOBNBHWE CTENEHW MHTEHCHAHOCTH
SNEKTPOMarHUTHON NOMEXH ANA Kaxaaro INEKTOOMIETHATHOR NOMEXH ANA Kax00ro
euga nopra TC npw onpegeneHHoM Knacce
WMECT paiMeweHva
A - KOHTPORWPYEMARA INEKTPOMArHWTHEA ObCTaxkoaka
1 - n
2.
3.
4 - eCcTeCTeEeHHaRA
L INEeXTPOMArHUTHAR
OBCTanoBKa
X - WEcTHan
SNEKTPOMarHuTHaA
oberanoexa )
SNeKTROMArHTHLIE NOMEXY @, B, C Knaccw mect paaveweHdn TC X, ¥, 2
AHANEHME Nept TC
napameTpa
Crenemk
WHTEHCHME- ]
HOCTH MNERTO- AnexTpo-
MAMATHOR MOMEXA MaArHATHAA NQMEXD

PucyHok 1 - MpuHUmMN knaccudukaumm anekTpoMarHMTHON 06CTaHOBKM

Mpumepbl KnaccoB MecT pasmelleHns TC npveeneHsl B NpunoxeHnn A. Knaccel MecT pa3melteHust TC, OTMYHbIe OT



npuBeOeHHbIX B NPUNoxeHun A, MOryT GbiTb NpU HEOBXOAMMOCTM YCTaHOBIEHblI AOMOSHUTENbHO. XapaKTepuUCTUKK
KIaccoB OCHOBaHbl Ha CYLLECTBEHHbIX MapameTpax 3MeKTPOMarHUTHbIX NMOMeX B MecTax pasmelleHus TC, a He Ha
CTPYKTYPHbIX UNK reorpaduyeckmx acrnektax. Hanpumep, noHATAS "NMpoMbILLIEHHOE NpeanpusaThe” HegocTaTouHo Ans
TOro, YTOObI OMpeaenuTb Knacc Mecta pasmelleHuss TC, Tak kak Ha NPeanpuaTUM MoryT GbiTb pasfivyHble YCrnoBus
pa3MelleHnss TC (cneuuanvauMpoBaHHble MOMELLEHUSI C MOHWKEHHbIM YPOBHEM 3MIeKTPOMAarHWTHBIX MOMeX [Ansi
pasMeLLeHnsi BLIYMCTIMTENBHON TEXHMKM, ODUCHI, @ TaKKe NOMELLEHNsI MPOU3BOACTBEHHOMO Ha3HaYeHNs!).

2 OnpegeneHuns

B HacTosiwem ctaHaapTe npumeHsitoT TepMuHbl no FOCT 30372/TOCT P 50397, a Takke cnegytoLime.

2.1 YpoBeHb 3reKTpOMarHUTHOW COBMECTUMOCTWU - YCTaHOBMEHHbIN MaKCUManbHbI YPOBEHb 3MEKTPOMarHUTHOM
nomexwm, koTopas, kak oxuagaetcs, OyaeTt Bo3aerictBoBaTb Ha TC B KOHKPETHBIX YCINOBMAX 3KCMNyaTaumm.

lMpumeyaHne - Ha npaktuke B kavyecTBe YPOBHS IMNEKTPOMArHUTHOW COBMECTMMOCTM NMPUHUMAETCH He abCOoMoTHbIV
MaKCMManbHbI  YPOBEHb 93MEKTPOMAarHUTHOM MOMEXM, a YpPOBEHb, KOTOPbIA MOXeT ObiTb MpeBbIeH C Marnown
BEPOSATHOCTBIO.

2.2 CteneHb WHTEHCUBHOCTU ANEKTPOMArHUTHOM MNOMexn - yCnoBHaA BeJiMYMHa, Xapakrtepusywuwlad aOunana3oH
ypOBHeI;I 3ANEKTPOMArHUTHOM NOMEXM ONpeaEeNeHHOro BMaa B pacCMaTpuBaeMoM MECTE pasMeLLeHns TC.

2.3 YpoBeHb MOMEXOYCTONYMBOCTU - MaKCMMarbHbIN YPOBEHb AaHHOW 3NEKTPOMAarHMTHOW MOMEXW, BO3AENCTBYHOLLEN
Ha koHkpeTHoe TC, npu KOTOpPOM coxpaHsieTca Tpebyemoe kaduecTBo byHKUMoHMpoBaHusa TC.

2.4 Mecto pasmeleHns TC - MecTO ycTaHOBKM unm npumeHeHus TC, xapakTepusylolleecs pasnuyaembiMu
YCMNOBUSAMM 311EKTPOMArHMTHON 06CTaHOBKW.

2.5 Knacc mect pasmelleHus TC - cOBOKYMHOCTb MecCT pa3melleHust TC, umerolmx obLume cBOMCTBa, OTHOCSLLMNXCS K
TMNaMm u ocobeHHOCTAM npuMeHeHnst TC, BKNoYasi yCroBUSt YCTAHOBKU U BIUSIHUSI BHELLHWX 3NIEKTPOMAarHUTHbLIX MOMEX
(cm. npunoxeHue A).

2.6 MNMopm - epaHuua mexdy TC u eHewHel anekmpoMagHUmHol cpedoli (3axxuM, pasbem, KnemMma, CmbiK c853U U T.

n.).

2.7 lopm kopnyca - c¢busudeckas epaHuuya TC, 4Yepe3 Komopyrw Mo2ym u3nyyambcsi coslasaembie TC unu
MPOHUKaMb 8HEWHUEe 3/1eKMPOMagHUMHbIE MOJISi.

2.8 HuskoeonbmHas pacnpedenumeana,q a/lekKmpu4yecKkasd cemb - HU3KOBO/IbImHas pacnpedenumeanaﬂ
a/iekKmpu4yecKkasa cemb 3Hep200Ha6)Kafou4eL7 opeaHu3auyuu (3neKmpuquKaﬂ cemb o0buweeao Ha3Ha'—IeHUFI) unu
HU3KOBOJ/IbMmHas J3lieKmpudyeckas cemb rlompe6umenﬂ afiekmpu4eckol 3aHepauu, npedHa3Ha'-/eHHa,q ona numaxusi
pPasnuyYHbIX NPUEMHUKO8 3/1EKMPUYECKOU 3HepauU 8 Mecmax Ux pasmeuleHus.

3 OcHOBHble CBeAeHUsi MO MPUMEHEHUID CUCTEMbl Knaccudukauuu, yCcTaHOBIEHHOM
HaCTOSILUMM CTaHOAPTOM

3.1 O6ocHoBaHMe cucTeMsl knaccudurkaumm

Llenb cuctembl knaccudukaumm cOCTOMT B TOM, YTOBbl YCTaHOBWUTb OFpaHWYeHHbIi HaBop XapakTepuctuk u
CBA3aHHbIX C HAMW 3HAYEHWI, KOTOPbIe AOIMKHbI YYUTLIBATLCS MPYU MOEHTUMKALMKM SKCNNyaTaUMoHHbIX TpeboBaHuii K
TC. HeobxoanMOCTb TakoW CUCTEMbI Knaccuukaumm AMKTYETCS 9KOHOMUYECKUMU COOBpaXXeHUSIMU, NOCKOMNbKY B 3TOM
cnyyae orpaHU4MBaEeTCsl YACHO pasnuyHbIX TUNoB TC, KoTopble AOMmKeH paspabaTtbiBaTb M BbiNyckaTb U3rOTOBUTEND.
YcTaHOBMNeHHass B HacTosileM CcTaHgapTe cucTemMa MnpeacTaBnsieT [OCTAaTOMHO MoApoGHYH  knaccudmkauumio
MHOFOYMCINEHHbBIX 3NEKTPOMAarHUTHbIX SIBIIEHWIA 1 NPOLIECCOB M CBSA3AHHBLIX C HUMUW 3NEKTPOMArHUTHbIX MoMex. JTo He
0bsa3aTenbHO 03HaYaeT, YTO NOMEXOYCTONMYMBOCTL KOHKpeTHOro TC gormkHa GbiTb noATBEepXKAeHa Ans BCEX YKa3aHHbIX
SIBMEHUA W NpOLUECCOB, TaKk Kak MPUMEHUTENBbHO K pacCcMaTpuUBaeMol SMeKTPOMarHUTHOW OGCTaHOBKE WU
XapakTepucTukaMm KoHkpeTHoro TC MoxeT 6biTb BbiGpaH OrpaHWYeHHbIi Habop BWAOB SMEKTPOMAarHUTHbIX MOMEX,
[OCTaTOYHO MOSIHO ONWCHIBAOLLIMIA YCrOoBUA aKcnnyaTaumm TC.



3.2 OnekTpoMarHuTHbIE MOMEXU

OnekTpomarHutHasi obcTaHoBka, B koTopot TC A0mkHbl (PyHKLMOHUPOBaTh 6€3 HapyLueHWiA, OCTaTOYHO crnoxHa. C
uenblo ee KnaccuguvKauun yCTaHOBMEHb! CNeaylolme TpyU KaTeropyMm 3reKTPOMarHUTHbIX MOMEX, XapaKTepu3ayHoLmX
3NEKTPOMarHUTHy0 06CTaHOBKY:

- HM3KOYACTOTHbIE BMEKTPOMAarHUTHbLIE MOMeXu (KOHOAYKTMBHbIE W u3fydyaemble) (Bbi3blBaeMble MoGbIM UCTOUYHUKOM,
KpOMe 3MNeKTPOCTaTUYECKMX paspsigos);

- BbICOKO4YaCTOTHbI€ 3J1IEKTPOMAarHMTHble NoMexu (KOH,CI,yKTVIBHbIe n VI3J'Iy‘-IaeMbIe) (Bbl3bIBaeMble N0ObIM MCTOYHUKOM,
KpOMe 3NEeKTpOoCTaTU4EeCKnX paspﬂuos);

- anekTpocTaTUYeckue paspsiabl.

Takoe pasgeneHne HeobxogMmo ANA MOAeHTUUKaALMA 3NEKTPOMArHUTHBIX MOMEX B KOHKPETHOW 3MneKTpOMarHUTHOW
obcTaHoBKe.

B KOHTEKCTe HacTosiLLero ctaHgapTa NoHsaTUe "HM3KMe YacToTbl" O3Ha4yaeT, YTo npeobnagarollas YacTb YaCTOTHOro
CMeKTpa 3NEeKTPOMarHUTHOM MOMEXMU NeXUT Huxke 9 KU, a MOHSATME "BbICOKME 4acToThbl" - YTO OHa pacnorfioXeHa Ha
yactoTax (MHoro) 6onbLumx, 4yem 9 klu.

N3nyyaemble 3nekTpoMarHWTHbIE MOMEXW BO3HMKAKT B TMPOCTPAHCTBE, OKpyxawwem TC, B TO BpeMs Kak
KOHOYKTMBHbIE MOMEXM PacnpOCTPaHSTCSA B PA3NMYHbIX MeTanamyeckmx (Mpoeodsiyux) cpeaax.

HomeHknaTtypa BMOOB 3NeKTPOMarHUTHbIX MOMEeX creaytoLuasi.
KoHAyKTVBHbIE HU3KOYACTOTHBIE 3MEKTPOMArHUTHLIE MOMEXM:

- TAPMOHUKUN, MHTEPTapMOHWKW HanpsiXkeHUs SNeKTPoNUTaHus;

- HaNPsPKEHWs CUrHaroB, NepeaBaeMblX B CUCTEMAX 3NEKTPONUTaHNS;

- KonebaHusi HanpsKeHUs1 ANEeKTPONUTAHNS;

- NpoBasibl, KPAaTKOBPEMEHHbIE NPePbIBAHNS U 8b5I6POCHI HANPSXKEHNS SMNEKTPONUTaHUS;
- OMKITOHEHUST HaNpPsKEHUsT 371eKMponumaHusi;

- HECUMMETPUSI HANPSHXKEHUIA B TPeXasHbIX CUCTEMaX 3MEKTPOCHaAbKeHUS;
- UI3MEHEHWS YaCTOTbl MUTAKOLLErO HANPSKEHUST;

- HaBe[eHHble HU3KOYACTOTHbLIE HAMPSKEHWS;

- NOCTOsIHHbIE COCTaBMSIOLLME B CETSAX NEKTPONUTAHUS| NIEPEMEHHOIO TOKa.
MN3nyyaemble HU3KOHACTOTHbBIE SNEKTPOMArHUTHbIE MOMEXU:

- MarHUTHbIE MOns;

- anekTpuYeckue nons.

KoHOyKTVBHbIE BbICOKOYACTOTHBIE 3MEKTPOMArHUTHLIE MOMEXM:

- HaBeZleHHble HaNPSKEHWS UM TOKWU HEMPEPLIBHBIX KonebaHuii;

- anepuoan4ecKkne nepexoaHble NpPoLEeCChl;

- KonebaTernbHble NepexofHbIe NPOLEeCChI.

MN3nyyaemble BbICOKOYACTOTHBIE 3MEKTPOMArHUTHLIE MOMEXM:

- MarHUTHbIE NOJA;



- ANeKTpuYeckne nons;
- 9NeKTPOMarHUTHbIE NOMs, B TOM YMCHe Bbi3blBaeMble:
HenpepbIBHLIMU KonebaHusmu,

nepexoaHbIMU NpoLeccamu.

OnekTpocTaTuyeckme paspsagbl

Kpome TOro, [AOJKHbI ObITb Y4TEeHbI GﬂeKTDOMaFHVITHbIVI MMNyNbC BbICOTHOIO AOepHOro B3pbiBa WU Opyaue
3leKmpomMazHUMHbIe SI8MIeHUsT U rpoyecchbl bonbwol 3Hepauu, Komopble mo2ym npedcmasnsme yepo3y ons TC
epax0aHCKO20 Ha3Ha4YeHUs.

MprmeyaHue - B HacTosiLem cTaHAapTe He YYnTbIBAKOTCS.

K 4Yncny noptos TC, yepes KOTopble 3NEKTPOMarHUTHbIE MOMEXWN OKa3sbiBalOT BO3AENCTBME Ha TC, oTHoCAT: nopT
Kopnyca, NopTbl 3NEKTPONNTaHnA nepemMeHHOro Toka, nopTbl IEKTPONUTaHMA NOCTOAHHOIO TOKa, NOPThbl BBOAA-BbIBOOA
CUrHanoB, NOpTbl 3a3eMsieHus. VICTOYHMKM NOMEX, BUAbI CBSA3M N XapaKTePUCTMKN PacnpoCTPaHEHUS ANEKTPOMarHUTHbIX
nomMex 3aBUCAT OT Opr)KaPOLIJ,eVI cpeabl.

3.3 dopmumpoBaHme 1 ynpoLleHme gaHHbIX 06 anekTpoMarHUTHom o6cTaHoBKe

HeBo3amoxHO 1 He TpebyeTcAa nomHoe onucaHWe 3NeKTPOMarHUTHoW ob6CTaHOBKWM B ycrnoBusax akcnnyartauum TC.
Jlioboe ee onucaHve orpaHW4MBaEeTCA HEKOTOPbIMMW XapakTepuctukamum aTol obctaHoBkM. Ha nepsom aTane
dhopmMrpoBaHNa AaHHbIX 06 3NeKTPoMarHUTHOMW O06CTaHOBKE AOIMKHbI ObiTb BbIOpPaHbI NOAXOASLUME XapPaKTEPUCTUKW,
COOTBETCTBYIOLLME PA3NNYHBIM SMIEKTPOMArHUTHLIM SBMIEHUSIM U MPOLeccaMm, Bbi3biBaIOLLMM 3MIEKTPOMAarHMTHbIE MOMEXW.
lMepeyeHb BUAOB yKasaHHbIX 31EKTPOMAarHUTHbIX NOMex npueegeH B 3.2.

[MonHoTa onucaHusa anekTpoMarHMTHOM O6GCTaHOBKM BCerga orpaHvdMBaeTcHd. HekoTopble acneKTbl OKpyXarLlewn
9MNEeKTPOMarHUTHOM OBCTaHOBKU UTHOPUPYHOTCS, MOCKOMNbKY MH(OPMaLUnUs O HUX OTCYTCTBYET, UK NOTOMY, YTO NPUHATUE
UX BO BHMMaHue cgenarno 6bl cuctemy knaccudukaumm CrmvKoM CrioxHon. Kpome Toro, npyu paccMOTPEHUU HEKOTOPbIX
3MEeKTPOMarHUTHbIX NOMeX NPUMEHSAETCS CTaTUCTUYECKMI NOAXOA.

YT1obbl NMomoub paspaboTunkam u nonb3oBatensm TC obocHoBaTb TpeboBaHMSA MOMEXOYCTOMYMBOCTW, cUCTEMa
Knaccudmkaumm nocTpoeHa TakmuMm o0pasom, YTO A1 SMEKTPOMAarHUTHON NMOMEXU KaXa4oro Buaa ycTaHaBnuBaeTcs oauH
YPOBEHb  3MEKTPOMAarHUTHOW COBMECTMMOCTM MPUMEHUTENBHO K KaXaoMy kKnaccy MecT pasmelleHuns TC.
XapaKkTepuUCTUKM 3MEKTPOMArHMTHOM MOMEXM Kaxaoro Buaa npeactaBneHbl B TabnuuHow copme. Takon noaxon
Nno3BoONSeT OnpedenuTb 3KCMnnyaTauumoHHble TpeboBanmst k TC, npegHasHaYyeHHbIM ANst MPUMEHEHMST B Pa3fUYHbIX
YCIOBUSIX.

KoHkpeTusaums Tp66OBaHI/II7I I'IOMeX0yCTOI7I‘-WIBOCTVI OOIMKHA ObITb ocyuleCTBlieHa B CTaHOapTax Ha rpynnbl TCunn TC
KOHKPETHOro BnAa 1 He siBNseTca 3agadven HacTodwero craHgapTa.

MpuMeHUTENBHO K KOHKpeTHbiM TC anekTpomarHuTHasi obcTaHoBKka onpedensieTcs He TOMbKO Hanuyinem u
XapaKkTepoOM BHELUHUX WCTOYHWKOB MOMEX, HO TaKkKe YCMOBUSIMA MOHTaxa M yctaHoBkum TC. [MpakTvka MOHTaxa u
ycTaHoBkM TC noaTBepkAaeT BO3MOXHOCTb CYLLECTBEHHOIO YMEHbLUEHUS] 3NTIEKTPOMArHUTHbIX MOMEX Mpy pasgeneHnm
uenert TC U UCTOYHUKOB NMOMEX, SKPAHUPOBAHUN U NOAABIEHNM 3NTEKTPOMArHUTHBIX MOMEX B MECTax UX BO3HUKHOBEHUS,
YTO OOIMKHO ObITb MPUHATO BO BHMMaHWE MpW OLEHKE MpearnoniaraemMbiXx YPOBHEN SMEKTPOMarHUTHBIX MOMEX B MecTax
pasmeLyeHusa TC.

[NpuBeaeHHble OaHHble O CTEMNeHsIX WHTEHCUBHOCTU U YPOBHAX 3NEKTPOMarHUTHbIX MOMeX pas3finyHbIX BUOOB
BKNtOYaloT cTeneHb A ons KOHTpOﬂMpyeMOIZ 3NEKTPOMarHUTHOMN obcTaHoBKK (an ncnonb3oBaHM onpegeneHHbIX Mep
nomexonoaasrieHNA Unun KOHTpOJ‘Iﬂ) N cTeneHb X, O3Ha4aloLLyl, YTO B HEKOTOPbIX MecTax pasMeLleHus TC MoryT
npeo6na,anb NCKNIOYNTENbHbIE YCIOBUA, 06yCJ'IaBJ'II/IBaPOLU,I/Ie XKECTKYH 3NEKTPOMarHMTHyo O6CTaHOBKy.

Ecnn cneumanbHble TpeGoBaHMA K KayecTBY (YyHKUMOHUpOBaHMs TC B onpedeneHHbIX YCNOBUSAX 3KCMiyaTtauuv
OTCYTCTBYIOT, Mpouegypa YycTaHoBneHus TpeboBaHui nomexoyctonumBocT TC KOHKpPETHOro BuAa 3akniovaetcs B
BblIOOpe COOTBETCTBYIOLLEro Krnacca MecT pasmelleHnss TC 13 npuBeAeHHbIX B NPUoXeHun A n Tpebyembix ypoBHeN
NMOMEXOYCTONYMBOCTU NPW BO3AEWCTBUM NOMEX Ha pasnuyHble noptbl TC C y4eTOM pekoMeHdauui, NpuvBeOEeHHbIX B
pasgene 8.



4 Hu3ko4acToTHbIe ANeKTpoOMarHUTHble NOMexXu

4.1 KOHOYKTUBHbIE HN3KOYACTOTHbIE 3NIEKTPOMAarHUTHbIE MOMEXU
4.1.1 FapMOHVKN HanNpsXKeHNs1 NEKTPONUTaHUN

"apMOHWKM SBNAIOTCS CUHYCOUAAMNBbHLIMU U3MEHEHUAMW HAMNPSKEHUS SNEKTPONUTAHUS, UMEIOLLMMUN YacToTy, KpaTHYHO
OCHOBHOW YacToTe ceTu.

rapMOHVIKVI HanpsaXXeHna ABNAKTCA pe3ynbTaToOM NPOTEeKaHUA TOKOB, BO3HUKaAKOLWKUX B HEernMHEeNHbIX Harpyskax.
YKkasaHHble TOKM BbI3bIBAlOT NageHue Hanps>XXeHna Ha NOJSIHOM COMpPOTUBIIEHUN CeTU 3NEeKTPOoNnUTaHuA. Tokn wu
HanpsaXeHna rapMoHUK OT pPasfinyHbiX UCTOYHUKOB CKIagbiBalOTCA reoMeTpudeCKn TakK, 4YTO pes3ylnbTupyrollee
HanpsaXxXeHne MeHblle 1 pasHoO apVI(*)MeTVNeCKOVI CyMMe BCeX COCTaBNAOLWMNX.

PasnuyatoT NCTOYHMKM rapMOHUK HanpsXXeHns OBYX BUOOB!

- anekTpuyeckne npubopsbl, NOAKMYaeMble B 3HAYMTENBHOM KONMMYECTBE K HU3KOBOSbTHLIM pacnpenenutenbHbIM
anekTpuyeckum cetam (B ToM uucne TC, nuTarowmecss BbINPAMIIEHHbIM TOKOM, BKM4Yasi ObiToBble MpubophI,
TEneBun30pbl, NePCOHanbHbIE KOMMbIOTEPDI, @ TAKKE ANEKTPOoNpnbopsbl, UMELLNEe TUPUCTOPHOE yrpaBnexHve, n T.4.);

- NpOMBbILLIIIEHHOE o6opyuosaHV|e, noakntyaemoe K JdJN1eKTpn4eCkMmMm CceTtaM HU3KOoro, cpeagHero umnn BbICOKOIo
HanpsXXeHna (perynmpyeMble ANeKTponpmnBoadbl, TAroBblie BbINPAMUTENIN, CUIOBbIE npeo6paaoBaTer|V|, Oyroeble ne4u,
CBapO4Hble YCTaHOBKN U T.}J,.).

MHorouncneHHole HebGonbLUINE WUCTOYHUKK - nepBuyHaa npuynHa rapmMoHWK B HU3KOBOJIbTHbLIX pacnpenenntenbHbIX
ANEKTPUYECKUX CeTax. VICTOYHMKIN 3HAYUTENBHbIX rapMoOHMNYEeCKNX NomMeXx CyleCTBEeHHbI B NPOMbILLJTIEHHbIX 30HaX.

B Tabnuue 1 npueBeaeHbl YPOBHU 3MEKTPOMArHUTHbIX MOMexX B 4acTW rapMOHUK HanpsaxXeHua B HU3KOBOJIbTHbIX
cucrtemax 3HeKTpOCHa6)KeHVIF| (B% K Hanps>XeHuwo OCHOBHOM ‘-IaCTOTbI), a TakXe 3Ha4veHusa KOSdeJVILIMeHTa NCKaXXeHUnA

CUHYCOMAANbHOCTU KPUBOWM HanpsiXxeHus Km: (8%).

Tabnvua 1 - YPOBHW 3MEKTPOMAarHUTHbIX MOMEX B YacTW TapMOHWMK HaMpPsPKeHWs B HWU3KOBOSIbTHBIX CUCTEMax
anekTpocHabxeHns (B% K HanpsXXeHNo OCHOBHOW YacToThl)

Mopsagok rapmMoHuK

CrteneHb E HeueTHble rapMoHuKn (He KpaTHble 3) HeyeTHble rapMoOHVKM | YeTHble rapMOHUKK
WHTEHCWBHOCTU HE (kpaTHble 3)
aneKTpomMarHUTHoOwm
nomexm
5171113 |17 |19 | 23-25 |>25| 3 9 | 1521 |>21|2 | 4 |6-10 |>10
A B cootBeTcTBMM C TpeboBaHuaMU kK TC KOHKPETHOro Buaa
1 8 |6/5/35/ 3| 2 |15| 15 * 5115/03|0,2/0,2|{2| 1 | 05 |0,2
2 10 (87| 5 (45| 4 4 3,5 *x 6 |25 2 17| 1 3|15 1 1
X B cooTBETCTBMM C XapakTepucTMkammu mecTa pasmelleHusa TC

*0,2+412,5/n (r@e n - HOMep rapMOHUKN).

** Ot 3,5 go 1,0 (ymeHbLUaeTcsa ¢ yBennyeHneM 4acToThbl)

MpumeyvaHusa

1 CrveneHb WHTEHCMBHOCTM A MpuUMeHsieTCcs AnA  CUCTEM  3MEeKTPOCHAbXeHWs,  3aluEeHHbIX OT
3MNeKTpoMarHuTHbIXx nomex, u ana TC, koTopble MOryT OblTb BOCMPUUMYMBBI K FapMOHWMKaM HanpsikeHuh B

nuTalollerr ceTu  (KOHTPOINbHO-U3MepuTensHoe nabopaTopHoe oGopyaoBaHWe, CPeAcTBa  ynpaBneHust
TEXHOMOMMYECKMMM NPOLECCaMM U BbIMUCTIMTENBHON TEXHUKN).




2 CTeneHb UHTEHCUMBHOCTY 1 COOTBETCTBYET YPOBHIO 311EKTPOMarHUTHOM COBMECTUMOCTU, YyCTaHOBNEHHOMY B [2]
[Nl HU3KOBOJIbTHBIX CUCTEM 3MNeKTPOCHabxeHus obLero HasHadeHusi. OHa MOXET NPUMEHSTLCS TakKe Ansi CUCTEM
3NEeKTPOCHAOXEHUS! MPOMBILLNEHHbIX NPEANPUSTUA NPU ManoM YPOBHE 3MEKTPOMArHUTHLIX MOMex (Mmarble U
CpefHve NPOMbILLTIEHHbIE NPeanpUATUS).

3 CTeneHb 2 NpMMeHSieTCA ANst ANEeKTPUYECKUX CeTel NPOMbILINEHHbIX npeanpuatuii (cm. FTOCT P 51317.2.4).

4 CteneHb X NpUMEHSETCA AN CUCTEM 3NEKTPOCHABXKEHUA MPOMBILIMEHHBIX NPEANPUATUIA C MOBbILLEHHbLIM
YPOBHEM 311EKTPOMArHNTHbIX NOMeX (MeTanmypruieckue npeanpusaTna u 1.4.).

5 [MpedenbHo donycmumble 3HaYeHUs KO3ghguyueHma n-ol 2apMOHUYecKoU cocmaensowel HanpsKeHUs
NPUMEHUMErIbHO K 37IeKMPUYEeCKUM cemsiM C HOMUHasbHbIM HanpsixeHuem 0,38, 6-20; 35; 110-330 kB
ycmanosneHsl 6 FTOCT 13109

[aHHble, KacaloLwmecs NHTEPrapMOHUK, HAX0OATCA HA PACCMOTPEHUN.
4.1.2 CvrHansil, nepeagaBaeMblie No CUNTOBbIM JIMHUAM CUCTEM 3]'IeKTpOCHa6)KeHVIﬂ

CunoBble NUHUK npeaHasHadeHbl Ana nepegayu GHGKTpI/I‘-IeCKOIZ SHEeprnm, HO MOryT Takxe ObITb MCNOMb30BaHbI Aanda
nepegavn curHanosB ynpasJieHUA. Cuctemsbl nepegavn curHanos no CUNOBbIM JIMHUAM MOTyT ObITb OTHECEHbI K OAHOMY
13 Tpex BMAoB:

- CUCTEeMbl YNpaBneHus, UCMONb3yEMble 3MNEKTPOCHAOXKaWMMN OpraHu3aumMsaMm B pacnpefennutenbHbiX CeTsix
obuiero HasHaveHus, B nonoce Yactot oT 100 My go 3 klu, kak npasBuno Hwxe 500 Iy, ¢ ypoBHem curHanoB o 9%

Ui (Ugnpe - HOMUHAMBHOE HamnpsikeH1e aMeKTpUYeckom CeTh);

- CUCTEMbl YMNpaBfieHUsi, UCMONb3yeMble 3NeKTpoCHabXawLWwumMn opraHM3aumsaMi B pacrnpefenuTenbHbIX CceTax
o6uero HazHa4yeHus1, B nonoce 4acTtoT oT 3 Ao 95 kl'u 1 ¢ ypoBHAMM curHanos Ao 2,5% UHDH ;

- CUCTEMbI Nepefayn CUrHamnoB Mo 3MEKTPUYECKUM CETAM ObITOBbIX U MPOMbILLIIEHHBIX MOTPEOUTENEN aNeKTpNYecKon
3Heprum B nonoce yactot oT 95 fo 148,5 kl'u ¢ ypoBHsiMu curHanos ot 0,6 0o 5% UHDH .

B Ta6nv|ue 2 npeanctaBfieHbl YPOBHU 3J1EKTPOMArHUTHbIX nomex B 4aCTW CUrHanoB, nepegaBaemMbliX B CUCTeMax
3NEKTPOCHAbXeHUS.

I'Ipumeanue - Cucmewmsbl nepedaqu CU2Harsiog 10 HU3KOBOJIbMHbIM 31eKmpUu4eCKUM cemsmM Moa2ym Ae6JISMbCA
ucmoYHuUKamu 8bICOKOYacmMomHbIX KOHOmeUGHbIX 3/1IeKmpomMacHUMHbIX rTOMeX.

Tabnuua 2 - YpOBHM SMEKTPOMArHUTHbIX NMOMEX B YACTU CUrHanoB, nepeAaBaeMbiX MO CUMOBbIM NuHUAM (B % K
HOMWHANbHOMY HanpPsHKEHUIO 3NIEKTPONUTaHNS)

CTeneHb MHTEHCUMBHOCTHU Monoca vacror, k'Y
3MNeKTPOMarHUTHOM NnoMexm
0,1-3 3-95 95-148,5 148,5-500
A B cooTtBeTcTBMM C TpeboBaHmAMM K TC KOHKPETHOrO BMAaa
(ceTb 6e3 nepegaun curHanoB)
1 5(0,1-0,5 kl'u) *(3-9 klMu) 0,6 (kmnble 30HbI) (2-0,6)**
(B6NM3M nepepaTymka curHamnoB) Ot5001,3(0,5-3kly) | 5(9-95kML) | 5 (NpOMbILLNEHHbIE
30HbI)
X (Hannune pe3oHaHCoB) B cooTtBeTCTBUM C XapakTepucTukamu mecta pasmeryexHus TC

* 3Ha4yeHnst HaxoasaTCa Ha paccmMmoTpeHnn.

** 3HauyeHus npuBedeHsbl B MB

MpumeyaHus




1 CteneHb MHTEHCMBHOCTM A NPUMEHSETCA TakKe ONs 9NeKTPUYECKNX CeTen, B KOTOPbIX MOryT NpuUCyTCTBOBaTh
CUrHanbl, NPOHUKaOLLME N3 COCEQHUX SNEKTPUYECKUX CETEN.

2 YposHu cueHanos u rosiockl Yacmom rpu nepedaye CusHano8 o HU3KOBOMbMHbLIM 31€KMPUYECKUM Cemsm
ycmaHosneHsbl 6 FTOCT P 51317.3.8

4.1.3 VI3aMeHeHNs1 HanpsbKeHUS U 4acTOTbl B CUCTEMAX f1IEKTPOCHADXEHMS
4.1.3.1 HanpsxeHne

B cuctemax anektpocHabxeHus nepemMeHHoro Toka yactotom 50 'y MOryT MMeTb MEeCTO U3MEHEHWUS HanpsKeHus
pasnuyHoro Bmaa:

a) HernpepbIBHbIE UMW CIy4alHO MOBTOPSIOWMECSH U OTHOCUTENBHO ObICTpble KonebaHus B npeaenax AoNyCTUMbIX
YCTaHOBUBLUMXCSA OTKIMOHEHWUW HaNpPsHKEHWUST ANIEKTPUYECKOM CETU C 4YacTOTOM WM3MEHEHWst HanpsbkeHus oT 25 pas B
CekyHAy 0O oAHOro B MuHyTy. Haubonee Mewatowmin acpdekT KonebaHum HanpskeHus - 3To MepLaHne CBEeTOBbIX
npubopoB (rmaBHbIM 06pa3oM mnamn HakanueBaHusa Marow MoliHocTu) (cbrukep), cospatowee U3NONOTMYECKUIA
anckoMmagopT. VICTOYHMKaMKM yKa3aHHbIX konebaHuin sBnAlTcs OObIYHO TakMe MPOMbILLIIEHHbIE HArpy3ku, Kak OyroBble
neyn (B CeTSAX BbICOKOrO HanpsbkeHus), CBapovyHOe 00opyAoBaHWe (B CETAX HWU3KOrO HanpskeHus), a Takke
nepeknioYeHne 3Ha4nTEeNbHbIX HArpy3ok 1 6aTtapen KOHOEHCATOPOB. YKa3aHHble KonebaHust HanpsXKeHUs AOMKHbI ObiTh
anddepeHUnpoBaHbl OT MeANIEHHbIX UBMEHEHUIA YCTaHOBMBLLETOCS HaNpPshXeHUsA B CUCTEMAX 3NEKTPOCHabXeHMS;

6) omKoHeHUs1 HanpskeHusi, npedcmasssoujue coboli MedreHHbIe U3MEHEHUS] yCmaHo8UBWE20Cs HarpsiXKeHusT u3-
3a 71a8HO20 U3MEHEHUSsT Hagpy3Ku 8 Sriekmpudeckol cemu;

B) npoBarnbl HanpshkeHus (B npegenax ot 10 oo 99% U:-n:ur.{) N KpaTKoBpeMeHHble nepepbiBbl MuTaHus (100%

UI'I]:IH ) NPOOOIIKUTENbHOCTBIO B Npeaenax ot 04HOro nonynepuoaa A0 HECKOJIbKUX CEKYHA.

I'Iepepblabl NNTaHu4d, npoaomkarwLlimeca bornee 1 MuWH, He paccMmaTpuBaloTCA B KayeCTB€ HU3KOYACTOTHbIX
ONEKTPOMarHnUTHbIX NMomMex, a CYUTAKTCA BbIKMIOYEHNEM WUCTOYHUKA 3SNEeKTpOonuUTaHuA. I'Iposanbl N KpaTKkoBpeMeHHble
nepepbiBbl NTUTAHNA HANPAXeHUA MoryT ObITb BbI3BaHbI:

- KOPOTKMMU 3aMbIKaHUAMW B HU3KOBOJIbTHbIX pacnpenesiMtesibHblX 3NEeKTPUYEeCKUX CceTax, YyCTpaHAeMbIMU npu
(byHKLI,VIOHVIpOBaHVIVI nnaBKNX NpegoxpaHnTenen (/J,J'IVITeJ'IbHOCTbIO 00 HECKOJ1IbKMUX OEeCATKOB MC);

- aBapusiMK Ha NIMHUSIX CPEeOHEro M BbICOKOTO HampshKeHUst UM ApyroM ceTeBoM 06opyaoBaHMM COMPOBOXAAEMbIMU
UIN HEe COMPOBOXAAEMbIMN aBTOMATMYECKMM NMOBTOPHbLIM BKITHOUYEHUEM (anuTensHocTbio oT 100 o 600 mc);

- KOMMYTaLMSMN MOLLHbIX Harpy3oK, 0COOeHHO ABuratenen n 6atapei KOHAEHCaTOpPOB;

r) HECUMMETPUS HANPsSPKEHUI B TpexdasHbIX CUCTEMAX 3NEKTPOCHABXEHWSs, BO3HUKaKOLWLAs Npy HepaBeHCTBE hasHbIX
HanpsPKeHWA UNM U3MEHEHUW HopMarnbHOro ¢as3oBoro cooTHoweHus (3:120)°. CteneHb HECUMMMETPUU HanpsKeHUN
onpenensieTcsi B COOTBETCTBUMU C METOLOM CUMMETPUYHbBIX COCTABIISIOLLMX KaK OTHOLLEHWE HaMNPSXKEHUsI COCTaBMSAOLLNX
o6paTHol (HyneBoit) NocrneoBaTeNbHOCTM K HANPSXKEHNIO COCTaBNSALWMX NPSAIMO nocrnegoBaTenbHOCTU. HecummeTpus
Cco3faeTc HEeCMMMETPUYHbIMU TpexdasHbIMU UNU MOLLHBIMW OAHOMA3HBIMKM Harpyskamu, TakMMW, Hanpumep, Kak
TArOBblE MOACTAHLMN INEKTPUDMLMPOBAHHOIO XENE3HOA0POXKHOIro TPaHCNopTa UNn ogHOga3HbIE 3NEKTPOMNEYM.

4.1.3.2 YactoTa B cMcTEMaAX 3M1eKTPOCHabXeHUs

YactoTa B cMcteMax arekTpocHabXeHnst 0B6bIMHO JOCTATOYHO YCTOMYMBA U U3MEHSIETCS, Kak NPaBUo, MeHee YeM Ha
0,1 Tu. B aBTOHOMHBLIX CUCTEMax I3MEKTPOCHABGXEHUSI 4YacToTa, OAHAKO, MOXET W3MEHSITbCA B Gonee LUMPOKOM
avanasoHe, BMNOoTb A0 4%. 3HAUNTENbHOE CHWKEHME 4YacToTbl MOXET SBNATbCA CNEACTBMEM aBapun  Unu
peKoH(Urypaumm B cUCTEME 3NEKTPOCHaBXeHNs.

B tabnuvue 3 npuBeAeHbl YPOBHW 3NEKTPOMArHUTHbLIX MOMEX B YaCTU U3MEHEHUI HaNPSXKEHUS N YacToTbl B CUCTEMAX

3]'IeKTpOCHa6)KeHVIF|.

Tabnuua 3 - ypOBHM QNIEeKTPOMarHMUTHbIX MNomMex B 4acTu N3MEHEHUN HanpsXxeHna wun 4actoTbl B CUCTeMax
3]'IeKTpOCHa6)KeHI/IF|



Bua anekTpomarHUTHOM NoMexum
CreneHb OtknoHeHus | KonebaHus MpoBanbl KpaTtkoBpeMeHHble | HecummeTtpusa | ameHeHus
WHTEHCVBHOCTW | HANPSXKEHUS], | HANPSXKEHUS], | HaMpPsXXeHns nepepbIBbI HanpspKeHUN YacToThl
3NeKTpo- o 0 o1 10 0o 99% nuTaHms nuTatoLLero
po-. % U oo % Toom | Ussp ! U,
MarHUTHOM i ) (>99% TT ) HanpsKeHus,
HOM /0 HOM /0 % 0
nomexu %
ANUTENbHOCTb, | ANUTENbHOCTL, C
c
A B cooTtBeTcTBUM C TpeboBaHuAMM k TC KOHKpETHOro B1uaa
1 +10 i3 <0,8 <0,6 2 2
2 +10 <10 <3 <60 3 2
X B cooTBeTCTBMM C XapaKkTepuctnkamm mecta pasmelleHusa TC
lMpumeyaHus
1 YposHu anekmpomMasHumHoU coeMecmuMocmu 8 cucmemax 3/1eKmpOoCHabXeHUs MPOMbIUIIEHHbIX
npednpusmuti ycmaHoeneHs! 8 FTOCT P 51317.2.4.
2 [llpedenbHo Oonycmumble 3HA4Ye€HUS pa3mMaxa U3MEHEHUS HafpsXKeHUS, yCmaHO8UBWEe20Cs OMKIIOHEHUS
HanpsiKeHusi, KoaghghuyueHmos HecuMMempuu HarnpspkeHul obpamHol u Hyneeol nocriedogameribHOCmU,
OMKITOHEHUS Yacmombl 8 cucmeMax 311eKmpocHabxeHusi obuweao HasHadeHus1 ycmaHosrneHsbl 8 TOCT 13109

4.1.4 HaBegeHHble HU3KOYACTOTHbIE HANPSXKEHUSs

Hu3KkoyacToTHble TOKM, MpoOTeKawlue B CUIOBbIX kabensax, MoryT (B 3aBMCUMOCTU OT CWIbl TOKOB, YCIOBWUWA
pasmMeLleHuss 1 Tuna kabenewn, a Takke APYrMx napameTpoB) HABOAWUTb HM3KOYACTOTHbIE 3NIEKTPOMArHUTHbIE NMOMEXU B
CUrHanbHbIX kabensax n kabensax ynpaBneHus, NoAakntoYeHHbIX kK TC.

B Tabnuue 4 npmeeaeHbl YpOBHU HU3KOYACTOTHbIX KOHAYKTUBHbIX 3JIEKTPOMArHMTHbIX NoMeX, npeactaBnAaroLLmnx coborn

obwwme HeCMMMeTpPpUYHble HanpaXeHnda, HaBoanMble B Gnmanexalmx curHanbHblx kabensx n kabensx ynpasneHua.

Tabnvua 4 - YpoBHM OBLIMX HECMMMETPUYHBLIX HaMNPSXKEHUW HU3KOYACTOTHBLIX KOHAYKTUBHBIX 3NEKTPOMAarHUTHbIX
nomMex, HaBeAeHHbIX B CUrHanbHbIX kabensx n kabensax ynpaesneHns (B BOnbTax)

CTteneHb UHTEHCMBHOCTHU lMomexu, HaBoguMble B pe3ynbTaTe NpoTekaHWs TOKOB B MOABOASALLNX
nomex nuTaHue kabensx Ha YacToTe CETU U YacToTax rapMOHUK
HomuHanbHble ycrnoBusi akcnnyaTaumm ABapuiiHble ycrnoBus
OT150 Ny go 1 klMuy* O11 0020y, O150 Iy pno 1 kly,
A B cooTtBeTcTBMM € TpeboBaHnsaMu kK TC KOHKpETHOro BMaa
1 0,05-1 0,05 100
2 0,15-3 0,15 300
3 0,5-10 0,5 1000
4 1-20 1 3000**
X B cooTBeTCTBMM C XapakTepucTnkamu mecta pasmelleHusa TC
* YpOBEHb 3reKTPOMarHMTHOM MOMEXM BO3PacTaeT C YBENMYEHVNEM YaCTOThI.
** HanpsikeHus MoryT 6bITb OrpaHUYeHbl YCNOBUAMM Npobost n3onsumm




4.1.5 HanpsikeHne NOCTOAHHOW COCTaBMAIOLLEN B CETAX ANEKTPONUTAHNSA MEPEMEHHOIO ToKa
YPOBHM 3MEKTPOMArHUTHbIX MOMEX HaXo4ATCA Ha PacCMOTPEHUN.

4.2 N3nyyaemble HU3KOYACTOTHbIE 3MEKTPOMAarHUTHbIE NOMexXu

4.2.1 MarHuTHble nons

MarHuTHble nons NpombILWeHHoM YacToTbl 50 U co3gatoT pasnnyHblie NCTOYHUKK:

- bnvanexalume NMHUM 3NEeKTPONUTaHNs, B OCOOEHHOCTU BO3AYLUHbIE NINHUN;

- TpaHcgopmMaTopbl U Apyroe 060pyaoBaHME CUCTEM 3MEKTPOCHABXEHNS;

- dNneKTpunyeckmne I'IpVI60pr NPOMBbILLNIEHHOIo N ObITOBOrO Ha3Ha4eHus.

[pn ncnonb3oBaHMK ANEKTPUDULMPOBAHHBIX XKESE3HbIX JOPOr CO34at0TCA MarHUTHbLIE MOSi C YaCTOTOW, XapakKTepHON

A58 9NeKTpMPULMPOBAHHOIO XXene3HOAOPOXHOro TpaHcnopTa.

3HaunTenbHble MarHUTHbIE MONSA Ha 4YacToTax rapMoOHUK OCHOBHOM 4acToTbl ANeKTponnTaHna Moryt MmeTb MecTo

TOINbKO B OTAENbHbIX CyYasx (Hanpumep, Npyu UCNosb30BaHWN MOLLHOTO BbIMNPSIMUTENBHOTO 060pYA0BaHMS).

B TaGJ‘II/ILle 5 npmeedeHbl YPOBHU 3MTEKTPOMArHUTHbIX NOMEeX B YaCTU HU3KOYACTOTHbLIX MarHUTHbIX nonen 6es yyeTa

aBapUNHbIX YCJ'IOBVIVI B cuctemax SJ'IeKTpOCHGG)KeHVIH.

Tabnuua 5 - YPOBHU 3MEKTPOMArHUTHbIX MOMEX B YaCTU HU3KOYACTOTHBIX MarHUTHbIX NOMen (B A/M)

YacTtoTta nomexu
CreneHb MoCTOSIHHBIN YacToTa MpombiwneHHas |  FapMOHMKu YacToTbl, He
WHTEHCUBHOCTU TOK* 3NEeKTPUYECKon yacToTa, 50 OCHOBHOM CBsi3aHHblE C
AneKTpoMarHUTHoM TArN** ry** yacToTbl ceTn OCHOBHOM
nomexu (0,1-3 kl'w) yactoTon
ceTu****
A B cootBeTCcTBMM C TpeboBaHMAMU K TC KOHKPETHOro BuAaa
1 3 1 3 3/n 0,015
2 10 3 10 10/n 0,05
3 30 10 30 30/n 0,15
4 100 30 100 100/n 0,5
X B cooTBeTCTBUM C XapakTepuctukamm mecrta pasmellexHma TC

* NONONHUTENBHO K MarHUTHOMY MO0 3eMMM HaMNpsKEHHOCTbO NpubnuautensHo ot 20 o 60 A/m, B
3aBMCUMMOCTM OT MecTa pasMelleHns, B 1 M Hag 3eMnen.

** B 20 m oT konmeu. HanpspkeHHOCTb MarHMTHOrO MONS CYLUECTBEHHO YBENUYMBAETCS Mpu
npubnmxeHnn k konee. HanpspkeHHocTb 1 A/m B 20 m OT Konmeu n 1 M Haa 3emriei COOTBETCTBYET
NPUMEHEHNIO FTIOKOMOTMBA MOLLHOCTLI0 NpnbnnautensHo 3000 kBT.

HekoTopble cUCTEMbI XENEe3HOAOPOXKHOV aBTOMaTWKM M TerneMexaHWku MOryT co3gaBaTb MarHUTHble
nons HanpsXKeHHOCTbIO 6oMbLUIEN, YeM MPU CTENEHN UHTEHCUBHOCTU 1.

*** NS BO3OYWHbIX JIMHWUA MPU M3MEPEHUsIX B 1 M Hag MOBEpPXHOCTbI 3eMnu. [ns Xumbix u
KOMMEPYECKMX 30H MPU U3MEPEHUAX Ha paccTosiHuM 0,3 M OT 3NeKTpUYecknx NnpubopoB MarHUTHoOe nore
UMeeT HanpsbkeHHoCTb oT 1 go 10 A/m.

i I'Ipm Mcnosib3oBaHMM CUCTEM CBA3N C UHOYKTUBHBbIMU paMKaMin cpeaHee 3HavyeHne HanpAaXXeHHOoCTHn




nons B nonoce 4YactoT oT 100 My go 5 klM'u, moxeT coctaenats 0,1 A/m

4.2.2 DnekTpuyeckne nons

SneKTpmquKme nonsa 3HaYuTenbHOMn Hanpsa>XeHHoCTn MUMerT MecCTo B6nu3n ot BO3OYLIHbIX 3NEKTPUYEeCKnUX NNHUA
BbICOKOIo Hanps>XXeHna n Ha anekTpu4ecknx noactaHunax. 3paHus, pacnonoXeHHble noa BO34YLWHbIMU 3NTEKTPUYECKUMU
NUHUAMK, ocrabnsatoT HaNpsA>XeHHOCTb 3NeKTpU4eCcKoro nomnsa ot 10 po 20 pas. 3J'IeKTpVILIeCKVIe nond, cos3gaBaemble
ObITOBbLIMU ANEeKTpn4eCKnmmn an60paMV|, 00bIYHO OYEHb Marnbl.

B Tabnuue 6 npueeaeHbl YPpOBHU 3NTEKTPOMArHUTHbIX NOMEX B YaCTU HU3KOYACTOTHbIX 3NTEKTPUHECKUX nonen.

Tabnuua 6 - YpoBHM 3NEKTPOMArHUTHbIX MOMEX B 4aCTW HU3KOYACTOTHbIX 3neKkTpuyeckmx nonen (B kB/m, Ha BbicoTe 1
M Haz, NOBEPXHOCTLIO 3eMIu)

CTeneHb MHTEHCMBHOCTU MCTOYHMK 3neKTPOMarHUTHOM NoMexu
3NEKTPOMarHUTHOM NomMexu

CunoBble NUHUN CunoBble NHWK NpyY CwunoBble NHUKU NpuY
NOCTOSAHHOIO TOKa yacToTe 16 % ru yacTtoTe 50 Ny,

A B cootBeTcTBMM C TpeboBaHnsaMu Kk TC KOHKpETHOro BMaa

1 01 01 £0,1*

2 1 0,3 AR ES

3 10 1,0 i 1%+

4 20 3,0 £ pQrrrx

X B cooTBeTCTBUM C XapakTepucTukamu mMect pasmetyeHmns TC

* OnekTpomarHuTHas 06CTaHOBKA >XUIbIX MOMELLEHWI, BAANM OT BO3AYLUHbIX 3NTEKTPUYECKUX JIUHUNA.

** BHe nomeLleHUi nof BO3AYLLIHbIMU 3NEKTPUYECKUMU NUHUAMU HanpsbkeHvem o 30 kB. BHyTpu nomeLleHui
noA BO3AYLIHBbIMW 3NEKTPUYECKUMU NUHUSAMM HanpskeHuem o 765 kB.

*** BHe noMeLLeHnI Nof BO34YLWHBIMU NEKTPUHECKUMU NINHMAMU HanpsbkeHnem go 400 kB.

**** Ha BbICOKOBONbTHbLIX NOACTaHUMsX HanpsbkeHnem o 400 kB v nog BO3AYLIHbIMW  3MEKTPUYECKUMM
TNIMHUAMM HanpsXeHvem o 765 kB

5 BbICOKOYACTOTHbIE 3fIeKTPOMarHUTHbIe NOMeXxu

5.1 KOH,D,yKTMBHbIe BbICOKOYACTOTHbIE 3NTIEKTPOMArHUTHbIE MOMexXun

SJ'IGKTpOMaFHVITHbIe NnoMexXn YyKa3aHHOro BMAOA BO3HUKAKT B 3MIEKTPUYECKUX COedUNHEHUAX TC nubo B nUHUSX
ANeKTponnTaHna (nepemeHHoro NN NOCTOAHHOIO TOKa), UM CUTHaNbHbIX JTIMHUAX N NTMHNAX yNpaBlrieHn4d.

KOH,EI,yKTI/IBHbIe BbICOKOYACTOTHbIE 3JIEKTPOMArHUTHble MNoMexu MoryT ObITb pasaeneHbl Ha ABa OCHOBHbIX BuMaa -
HenpepbiBHbIE kone6aHus n anepunogunvyeckue nnm konebartenbHble nepexoaHble npouecchl.

Kaxgblii M3 BMOOB KOHOYKTUBHbIX BbICOKOYACTOTHbIX 3MIEKTPOMAarHUTHLIX MOMEX XapaKTepusyeTcsl onpefeneHHbIM
Habopom napameTpoB:

- HenpepbiBHbIE MOMeXu (HaBe,D,eHHble HenpepbiBHbIE KOJ'IeGaHVIH) - aMnnuTygon, 4acToTon M BMOOM MOAYNAUUK
HaBeOeHHOro HanpsxxeHua (TOKa), a TakXe BHYTPpeHHUM ConpoTmuBrieHneM NCTOYHUKa NomMex;



- anepuoaunyveckune un konebaTenbHble nepexogHble Mpouecchl - ANUTENbHOCTbIO OPOHTa (CKOpOCTbI'O HapaCTaHVIH),
ONUTENbHOCTLI0, MUKOBBIM 3HAYEHWEM, CNIEKTPOM, YaCcTOTON BO3HUKHOBEHWNSA, YaCcTOTOMN KoneGaHwui (,D,J'Iﬂ konebaTtenbHOro
nepexogHoro npouecca) HaBedEeHHOro HanpaxeHua (TOKa), a TakXke BHYTPEHHUM CONnpoTUBIIEHNEM NCTOYHUKA NOMEX.

B Hactodwem pasgene npuBedeHbl Tabnuupbl, coaepxaliMe COOTBETCTBYHOLME YPOBHU  KOHOYKTUBHbLIX
BbICOKOYaCTOTHbIX 3MEKTPOMAarHUTHbIX MOMEX, KOoTopble cnegyeT BblbupaTb AN  ONUCaHWS  3NEKTPOMarHUTHON
06CTaHOBKM B pasnuyHbIX MecTax pasmelueHns TC.

5.1.1 HaBepgeHHble HanpsbkeHus (TokM) (HesaTyxatLue konebaHus)

lMpn pacnonoxeHnv NPOBOLHUKA B IIEKTPOMArHUTHOM MOrie HanpshkeHWe 3NEeKTPOMAarHUTHOM MOMEXW HaBOAUTCA
OTHOCUTENBHO OMOPHOIO 3a3eMIeHns. AMNIMTYAa HAaBEAEHHOIo HaMpPshKeHUs (Toka) 3aBUCUT OT ANWHbI MPOBOAHMKA, ero
BbICOTbI HaJ 3eMIiei, a Takke oT APYrMX akTopos.

Cesa3b MeXxay HanpsaXeHHOCTbH nonda M HaBeAeHHbIM HanpsaXeHnemM HOMUWHalbHO ABNAeTCA TNINHENHOM npun anunHax
NpoBOAHUKOB OonbLKnX, YeM ofHa LecTas AnNuvHblI BOMHbI. Ecnu pas3mepbl NpoBOAHUKOB I'IpVI6J'IVI)KaIOTCF| K 4yeTBepTn
ONWHbI BOJTHbI U KpaTHbI en, MOTyT BO3HUKaTb pe€30HaHCHbIe Gq)CbeKTbl.

B Tabnuue 7 npusBedeHbl 3HaYeHUsi HaBeAEHHbIX OBLWNX HECUMMETPUYHBIX HANPSXKEHWN U TOKOB, PacCYMTaHHbIX B
NpPeanonoXeHWn, YTO BOMHOBOE COMPOTMBMEHME MO OTHOLUEHWIO K OnopHoh 3emne pasBHO 150 Om. YpoBHM
SMNEeKTPOMAarHUTHOM NOMeXV NpuBeAeHbl AN cnyyas oTcyTcTBus moaynaunm. OBblMHO HaBeAeHHbIe Hanps>KeHUs U TOKN
MOZynupoBaHbl NO amnnuTyae (kak npasuno, ¢ rnyouHon He 6onee 80%) nnu no yactoTe.

Tabnuua 7 - YPOBHU 3MEKTPOMArHUTHbIX MOMEX B YaCTN HaBe4EHHbIX HANPSXKEHNN N TOKOB HEMPEPbIBHbLIX konebaHum

CteneHb Monoca yacTtoT
WHTEHCMBHOCTU
3NEKTPOMarHMTHOM
noMmexu
OT1 10 po 150 kl'y* 010,15 go 27 Ml OT1 27 po 150 MI'y,
HanpspkeHue, Tok, MA HanpspkeHue, Tok, MA Hanpsikenwne, Tok, MA
B B B

A B cooTtBeTCcTBMM C TpeboBaHMAMU K TC KOHKPETHOro Buaa
1 0,1 0,7 0,3 2 0,3 2
2 1 7 1 7 1 7
3 3 21 3 21 3 21
4 10 70 10 70 10 70
5 30 210 30 210 30 210
X B cooTBeTCTBMM C XapakTepucTMkammn MecT pasmelleHus TC

* HanpsikeHus noMex, HaBOAMMbIX OTAENbHLIMW paguonepeaaTymkaMmm, paboTalWwmumy Ha CBEPXHUSKNX
YyacToTax, MOryT NpeBbIlaTh NPYBEAEHHbIE B Tabnuue 3Ha4YeHus

5.1.2 lNepexogHble NpoLecchl

Ons uenei knaccuukauMn KOHAYKTUBHbIE BbICOKOYACTOTHbIE NEpexoaHble 3IeKTPOMarHUTHLIE NOMEeXM pasaensioT
Ha [Be Tpynnbl: anepuoauyeckue M KomneGaTenbHble. B Kakdoi U3 HWX MOXHO BbIAENMUTb HECKONBbKO MCTOYHMKOB,
onpeaensioLwmx hopMUpPOBaHVe NoMeX AaHHON rpynnbil:

a) UMNynbCHble NMomMexu GOomnblUoW MOLUHOCTU. OGbIYHO MPUHUMAETCS, YTO pasfiMyHbie POPMbI ITUX WUMMYIbCHBIX
nomex O6YCMOBMEHbl MOMHUEBLIMU paspsaaMn UM YHKUMOHMPOBaAHMEM NMaBKUX NpedoxpaHuTenein. [Mpu atom
paccmaTpuBaroT:



- UMNYNbCbl, Bbl3blIBA€Mble MOJTHNEBbIMU pa3pAaaamMin B BO34YLUHbIX pacnpenennternbHbIX CUCTeMax;
- MMNYyNbCbl, Bbl3blIBA€Mbl€ MOJTHNEBbLIMU pa3pagamMmn U pacnpocTpaHdarowmeca B N0A3EMHbIX kabensix;

- MMNynbCbl, BO3HUKAKOLWKME MNpu CbYHKLI,VIOHVIpOBaHVIVI nnaBKnx npe,qoxpaHVlTeneVl 3a cYyeT 3anaceHHoMn Heprmn B
MHOYKTUBHOCTU OTKIHO4HaeMoro o6opy,qosaH|/|ﬂ N CUCTEMbI ANEKTPONUTaHUA;

6) CBEpPXKOPOTKME UMMYIbCHbIE NOMEXU. TN UMMYIbCHbIE MOMEXU 0BbIYHO acCOLUMPYIOTCS C MomMexamu "nckpeHns"
npu NepekrnioyeHnn Harpys3ok B 3MEKTPUYECKUX CeTaX W MOryT BKYaTb MOcCrefoBaTenbHOCTUM COObITUIA (naykm).
MMnynbcHble MOMexu ykasaHHoro Bmpga obnagatroT HeGOMbLUOW 3HEeprnen, Ho CnocobHbI NPUMBOAWTLE K HAapYyLUEHWUIo
dyHKuMoHnpoBaHusa TC;

B) konebartenbHble nepexodHble nomexu. Yactota konebaHuin Ans nomex 3TOro Buaa nexuT B npegenax oT 1 kuy
(NpenmyLLEeCTBEHHO B pe3ynbTaTe MepeknioyeHus KOHOAEHCATOPOB) A0 HECKOMbKMX Mmerarepl, (nokanbHble konebaHus
npv pasbefuHeHnn Lenen npyn kKommyTtaumsx). lMomexu ykasaHHoOro suaa B 6onee BbICOKON YacTy YaCTOTHOrO AnanasoHa
UMeEINT HebonbLUylo SHEPrnio, HO MOTYyT MMETb BbICOKME MNUKOBbIE HanpskeHus. B 6onee HWM3KOM YacTW YaCTOTHOrO
AvanasoHa yKka3aHHble nomexv MoryT obnagate 6onbLuen aHepruen, Ho Npy 6onee HU3KUX MUKOBBLIX HaNPSPKEHUSX.

Ona obecneyeHnss MOMHOrO n OOCTOBEPHOIo onncaHna 3NeKTpOMarHUTHbIX NoMeXxX KaXXOaoro Bhaa, d)OpMVIpyPOLIJMX
ANEKTPOMAarHUTHy OGCTaHOBKy, OOJKHbI BbITb YKa3daHbl MMKOBOE Hanps>XeHne XorocToro xoaa un NMUKOBLIN TOK KOPOTKOMO
3aMbIKaHUA NCTOYHUKa NOMEXN.

B tabnuuax 8 u 9 npuBedeHbl YPOBHM 3MEKTPOMArHUTHbIX NMOMEX B 4acTU KOHOYKTUBHbLIX anepuoauyveckux u
KonebaTenbHbIX MMMYNbCHBIX MOMEX B HU3KOBOJSIbTHLIX CUCTEMAaXx 3NEeKTPOCHabXeHUs nepemMeHHoro Toka. [aHHble B
Tabnvuax 8 u 9 npeacrtaBneHbl B TPEX BPEMEHHbIX M YACTOTHbIX AManasoHax C uenbko obecneveHns ob6o6LleHHOoro
ONMCaHUS CYLLECTBEHHbIX XapakTePUCTUK INIEKTPOMArHUTHBLIX MOMEX.

Tabnuua 8 - YPOBHU 3MNEKTPOMArHUTHbIX NMOMEX B 4acTu KOHOYKTUBHbIX anepunognvyecknx MMnyribCHbiIX NoMex B
HU3KOBOJ1bTHbIX CUCTEMAX SJ'IeKTpOCH36>KeHVIF|

MapameTp 1 cTeneHb Bua anepuoamnyeckon nMnynsLCHOM NOMexu
WHTEHCMBHOCTM
ANEKTPOMArHUTHOM MOMEXM
HaHocekyHgHoM MukpocekyHAHON ANUTENbHOCTU MunnucekyHoHowm
ONUTENBbHOCTMU ONUTENBbHOCTKN
TyNOBOW NCTOYHMK KoHTakTHOE MonHwueBbIn MonHwueBbIn MnaBkuin
UCKpeHne™ paspsag Ha paspsa Ha npepoxpaHutens**
paccTosHMN MeHee | paccTosiHumn 6onee
1 KM* 1 kM*
OnutenbHoCTb ppoHTa™™* 5 HC 1 MKC 10 MKC 0,1 mc
OnutenbHoCTb™*** 50 HC 50 mkc 1000 mkc 1 mc
YacTtoTa nosiBrneHuns Maykn umnynscoB | MHoOrokpaTtHble MHorokpaTHble Penkve umnynscol
UMMYIbChI MMNYIbCbl
MonHasa onuTenbLHOCTbL MwunnucekyHabl MunnucekyHabl CekyHAbl OavHo4vHoe cobbiTue
coObITUS*****
BHyTpeHHee conpoTuBreHvne 50 Om 1-10 Om 20-300 Om 02-2 Om
NCTOYHUKA
A B cooTtBeTcTBMM C TpeboBaHmAMM K TC KOHKPETHOrO BMAa
1 0,5 kB 1 kB 0,5 kB MNomexun
OTCYTCTBYIOT
2 1 kB 2 kB 1 kB
05 U pax
3 2 kB 4 kB 1,5 kB
1,0 U




4 kB 8 kB 2 kB

2,0 U,

X B COOTBETCTBUM C XapaKTepucTUKaMu MecT pasmelleHuss TC

* [na cucteMm anekTpocHabXeHus ¢ HOMUHanbHbIM HanpsbkeHnem 120-690 B. lNpuBeaeHHble AaHHble He
3aBUCAT OT HanpsXXeHus1 CUCTEMbI ANEKTPocHabxeHus. MpsamMon yaap MonHUM B 3gaHne MOXeT co3aaTtb bonbLuve
TOKW B CUITOBbIX NPOBOOHMKAX.

> MpuBeaeHHble 3HAYeHUsa cnpaBeanmBbl AMs NEepexoaHbIX MPOLLECCOB, BO3HUKAKOLWMX MPU MakCcMMarbHOM
3Ha4YeHUn cnHycouapbl OCHOBHOWN 4acCTOTbl 3NIEKTPONUTaHUS.

*** [NepedHnin OPOHT NepexogHoro npotecca.

**** Ha ypoBHe NOMOBWHbI NMMKOBOrO 3Ha4Y€HNS NepexogHoro npowecca.

*** C y4eTOM MHOIOKPaTHOro NOSABNEHNS UMMNYIbCHBIX MOMeX

Tabnuua 9 - YpOBHW 3NEKTPOMAarHUTHbIX MOMEX B YacTu konebaTernbHbIX MMMYNbCHLIX MOMEX B HWU3KOBOMbTHbLIX
cMcTemax anekTpocHabxeHns

MapameTp n cTeneHb
WHTEHCWUBHOCTM
3MEeKTPOMarHUTHOM noMexm

Bug konebatensHOM MMNyNbCHON NOMeXu

C BbICOKOW YacTOTOM
konebaHun (0,5-5 MI'u)

Co cpeaHeln yactoTom
konebanun (5-500 kI'u)

C HU3KoWM yacToToMn
koneb6anun (0,2-5 k')

TnNoOBOW NCTOYHUK

*kk

[nutenbHOCTb (hpoHTa
OnutenbHOCTL****
YacTtoTa nosBneHus

BHyTpeHHee conpoTuBnexune
NCTOYHMKa

Peakuus nokanbHom
3NEKTPUYECKON CUCTEMBI
Ha MMMYIbCHY NoMexy™
50 HC
5 MKC

YacTtble nomexu

50-300 Om

Peakuusa anektpuyeckon
ceTu 30aHns Ha
UMMYTbCHYO NOMexy™
0,5 MKc
20 MKc

Cny4aliHble nomexu

10-50 Om

MepekntoyeHne ceTeBbiX
KOHAEHCaTOpOB™*
1,5 MKC
3 mc
Pepnkne nomexu

10-50 Om

A B cootBeTCcTBMU C TpeboBaHMAMM kK TC KOHKpeTHOro B1aa

1 0,5 kB 1 kB 05 Umax
2 1 kB 2 kB 1,0 Umax
3 2 kB 4 xB 2.0 Umax
4 4 kB 6 kB 3,0 Uma:-:
X B cooTBeTCTBUM C XapakTepuctukamm Mect pasmeLlexHms TC

* Ona cuctem SnekTpocHabXeHWst ¢ HOMUHanbHbIM HanpshkeHnem 120-690 B. lNpuBeaeHHble OaHHblE He

3aBUCAT OT HaNpAXXeHnda CUCTEMbI C-)J'IeKTpOCHaG)KeHVIﬂ.

* MpuBeadeHHble 3HaYeHUsa crnpaBeanuBbl AN NepexodHblIX MPOLEeCCOB, BO3HWMKAKLLMX MPU MakcMMarbHOM

3Ha4YeHUn cnHycouapbl OCHOBHOW 4acToThbl ANEeKTponnTaHuA.

*** [epegHWA POHT HaYaNbHOM YacTu NepexofHoro npolecca.




**** Ha ypoBHe NOMoBWHbI NMMKOBOIO 3Ha4eHus ormbatoLLen nepexoHoro npowecca

YPOBHM 3NEKTPOMArHUTHbIX MOMEX BbIPaXEHbl KaK HanpsXXeHUs XONoCcTOoro XoAa, YTO COOTBETCTBYET TUMUYHbLIM
YCrOBMUSIM  Marnon Harpy3kM CUCTEM 3NEKTPOCHabXeHUs U  OTCYTCTBMIO Kakmx-nnbo YCTPOMCTB 3aliuTbl  OT
nepeHanpsbkeHni. [Ina anekTpoMarHUTHbIX NOMEX, XapakTepUCTUKM KOTOPbIX OTpaXkatoT reoMeTpuio NPOBOOHNKOB U BUA
CBSA3M C MCTOYHWMKOM MEPEeXOoOHOro npouecca, HanpshkeHWs npvBeAeHbl B BONbTax HE3aBWCMMO OT HOMWHAaIbHOro
HanpspkeHWst CUCTEMbl dneKkTponuTaHus. [Ons KOMMYTauUMOHHbIX MOMEX, BO3HMKaMLWMX MPU KOMMYTaLUuW Harpy3ok B
ANEKTPUYECKNX CETHAX, HamMpPsDKEHUS MOMEXM MNPSMO MPOMOPLIMOHANbHbI HAMPSHKEHWIO CUCTEMbl 3MEKTPOMUTaHUS ©

NoO3TOMY NpencTaBnATCA Kak MHOXUTENN aMNJTUTYAHOIO 3Ha4YeHUA HanpsaXeHna NPOMBbILLIIEHHOM YaCcTOTbI Um .

5.2 ManyqaeMble BbICOKOYACTOTHbIE 3N1EKTPOMAarHnTHbie NoOMexu

OnucaHue C-)J'IeKTpOMaFHVITHOIZ 00CTaHOBKM B 4aCTM UCTOYHUKOB BbICOKOYACTOTHOMO ANEeKTPOMarHUTHOro mn3ny4dyeHus
OCHOBaHO Ha OLeHKe nomex AByxX BNOOB:

- n3ny4vyaembix konebartenbHbIX 3NEKTPOMArHUTHbIX NOMew;
- n3ny4vaemMbiX UMMNYJbCHbIX (nepexoqulx) ANEKTPOMAarHUTHbIX NONewn.

Momexn kaxgoro Bvaa MOryT ObiTb OOCTATOYHO MOSIHO OXapakTepU30BaHbl OrPaAHMYEHHbIM YUCIIOM MapamMeTpoB.
OnpepgeneHHas anekTpoMarHMTHast 06CcTaHoOBKa MOXET ObITb 0OyCroBneHa NnomMexowm O4HOro BMaa Unu paccmaTpmBaTtbhes
KaK cyrnepnosuuusi nomex pasnuyHbIX BUAOB.

5.2.1 Many4aemblie konebaTenbHbIE 3NEKTPOMAarHUTHbIE NONsi

OTU aneKTpoMarHUTHbIe MoMexu, AeWCTBYIOLME Kak Ha OTAENbHOM YacToTe, Tak U OOHOBPEMEHHO Ha HEeCKOMNbKMX
YacToTax, MOryT OKasblBaTb CyLLECTBEHHOE BNusHME Ha YHKUMOHMpoBaHWe TC m3-3a CenekTMBHOCTU ykasaHHbIX TC
UNN 13-32 BO3MOXHbIX MEXaHU3MOB BO3HMKHOBEHMS pe3oHaHcoB. K mnanyyaembim konebatenbHbIM 3NeKTPOMarHUTHbIM
nonsm OTHOCSAT Te, Anst KOTopbIX Nno kparnHen mepe 90% cpegHen MOLLHOCTU COAEPXUTCA B CNekTpanbHOM MHTepBane

[f 1uin - Eraze 1, KOTOPBI MOXET BbiTh Onpepenen w3 yenosusi: £ f Fin £ 12

YPOBHW 3M1EKTPOMArHUTHLIX MOMEX B 4acTu M3Nny4vaemblX KorebaTenbHbIX 3NeKTpOMarHWTHbIX Mofel npuBeaeHbl B
Tabnuue 10.

Ta6n|/|u,a 10 - ypOBHM ANEeKTPOMarHMUTHbIX NnoMex B YaCTu Usny4yaemMblxX KonebaTenbHbIX SANIEKTPOMarHUTHbIX nonen (B
B/m)

Monoca 4acTtoT
CrteneHb OT9«kly OT 26 no 28 [nana3soHsbl Ot 27 po 1000 Ot 27 po 1000 Ot 27 po 1000 OT1 1000
MHTEHCUBHOCTMK | go 27 Ml My nobutenbckomn Ml My MIy MIy go 40
ANeKTPo- pagmocBsaaun My
MarHuTHoOun
nomexu
Bce PaguoctaHumm | lNMepepatymku MopTaTmBHbIE MobunbHbie Bce nctouHmkn, Bce
WNCTOYHUKN NUYHOTO nobutenbckon | pagnotenedoHbl | paanoTenedoHsbl, nckno4as WNCTOYHUKN
Nnonb3oBaHUsA | pPagnocBeaAsn (ncknovas NPUMEHSIEMbIE HA | MNOPTaTUBHbIE,
rpakgaHcKoro pagMocTaHumMmM | aBTOTPAHCNOPTHBLIX MOOUnbHbIE
avanasoHa rpakgaHcKoro cpefncrteax pagmoTtenedoHsbl
AnanasoHa) (nckntovas 1 pagmoctaHumm
paguocTaHumm rpaxgaHCcKoro
rpaXkgaHCcKoro auanasoHa
ananasoHa)
A B cooTtBeTcTBUM C TpebGoBaHuaMU k TC KOHKpETHOro B1aa
1 0,3 0,3 0,3 0,3 0,3 0,3 0,3
2 1 1 1 1 1 1 1




3 3 3 3 3 3 3 3
4 10 10 10 10 10 10 10
5 30 30 30 30 30 30 30
X B coOTBETCTBUM C XapakTepUCTUKamMu MecT pa3melleHns TC

CeefeHusa 06 nanyvyaembix kornebatenbHbIX 3MeKTPOMarHUTHbIX MOMNAX NPYBEAEHbI B MPUNoxXeHun b.
5.2.2 Many4yaemble nMNynbCHbIE (NepexoaHble) aNeKTpOMarH1THbIE Nons

Manyyaemble uMNynbCHble (NepexofHble) 3MeKTPOMarHUTHble oSt MPeAcTaBnsioT cobon MoMexu, KoTopsble,
HEeCMOTpsi Ha Manylo ANWTENbHOCTb, MOMYT OKasblBaTb CYLECTBEHHOE BMUsHWME Ha yHKUMOHMpoBaHWe TC u3-3a
3HAYUTENbHOW CKOPOCTU HapacTaHust uMmnyrnbca. PakTMyeckn, peanbHble UMMYNbChl UMEIOT CHOXHYI0 opMy, KoTopas
MOXeT OblTb WM3BECTHA TOMbKO YacCTUYHO BCIEACTBME OrPaHWYEHHOW MOSIOChl MPOMYCKaHUS CPEACTB M3MEPEHWS.
MapameTpbl MMNYNbCHbIX (MEPEXodHbIX) 3MEeKTPOMAarHUTHbIX MOMen 3aBUCAT OT PacCTOAHMS MeXZYy WCTOYHUKOM
n3ny4vyeHna n peuenTtopom. K MMMNyNbCHbIM (I'IepeXO,EI,HbIM) ANEeKTPOMarHMTHbIM NONAM OTHOCAT 3JIEKTPOMarHUTHbIe Nons,
ONMNTENbHOCTbL KOTOPbLIX He MnpeBblllaeT 200 MC M M3MeHeHue NONAPHOCTU KOTOPbIX B TeYeHue BO3MYyLLEeHUA He
npesbiwaeT 10 pas.

CeepneHus 06 nany4vyaembiX UMNYJbCHbIX (I'IepeXO,D,HbIX) ANEKTPOMAarHUTHbIX NONAX NPUBEAEHLI B NPUoxeHnn B.

YPOBHM 3NEKTPOMArHUTHbIX MOMEX B 4acTu MU3fyyYyaeMblX UMMYMbCHbIX (MepexofHbiX) SMeKTPOMAarHWTHbIX Monen
npveeneHsl B Tabnuue 11.

Tabnvua 11 - YpOBHM 3NEKTPOMArHUTHbIX MNOMEX B YacTM U3My4YaemblX MMMYNbCHBIX  (NepexodHbIX)
9MNEeKTPOMArHUTHbIX Nomnen (CKOpoCTb N3MeHeHus, B/m-Hc)

MCTOYHMK 3neKTpoOMarHUTHOM NoMexu
MapameTp n cTeneHb MonHwneBble Bbikntouatenu ¢ Brikntodatenu Ha | lNepeHanpsikeHus
MHTEHCUMBHOCTM paspsgbl Ha rasoBou nsonsumen OTKPbITbIX OT MOJHNEBbLIX
3NEKTPOMArHUTHOM NOMEXU 3eMni* Ha 3NEeKTPUYECKMX 3NEKTPUYECKUX paspsigoB n
noacTtaHumsx™ noacTaHumax KOMMYTaLNOHHOMN
nenTenbLHOCTN B
BO3OYLUHbIX JIMHUSAX
anekTponepenay
OnutenbHOCTb ppoHTa 100-500 Hc** 10 HC*™* 100 Hc*** 1 MkC***
A B cooTtBeTCcTBMM C TpeboBaHMAMU K TC KOHKPETHOrO BUaa
1 30 100 30 3
2 100 300 100 10
3 300 1000 300 30
4 1000 3000 1000 100
5 3000 10000 3000 300
X B cooTBeTCTBMM C XapakTepucTMkammn MecT pasmelleHus TC

* Ha pacctosiHum 6onee 50 m.

** TlukoBoe 3HaYeHWe 3aBUCUT OT PaACCTOSHUS A0 MCTOYHMKA W CKOPOCTM HapacTaHusi Toka MOMHUK.
OKkpaHUpOBaHWUE 3a CYET UCMOSb30BaHUS METANMNNMYECKUX KOHCTPYKLUMIA 34aHuiA 1 Npodunns MECTHOCTU NPUBOANT K
3HaYMTENbHOMY CHUXKEHUIO YPOBHS MOMEXMU.

*** MnkoBoe 3HaYeHME HanNpsa>XeHHOCTU NnoJiaA NnoMexn CyLleCTBeHHO 3aBUCUT OT PpaCCTOAHMA O MCTOYHUKA




6 dnekTpocTaTnyeckme paspsaabl

OnekTpocTaTuyeckre paspsiiibl MPOUCXOAAT B pe3ynbTaTe NPUGIMKEHNS 3apshKeHHOro YernoBeka (06bekTa) Kk Apyromy
yenoBeky (06BbEKTY). PeLenTop aneKkTpocTaTMYeckoro paspsifia BHavare nofaBepraeTcsl BO3AEUCTBUIO 3MEKTPUYECKOO
nonsi, o6ycroBNeHHOro 3apsiioM, 3aTeM nocrne npo6osi AMANEKTPUKA BO3HWKAET pa3psif, C NEPEXOAHbIM TOKOM CHOXHOM
NPVPOLbI, KOTOPLIA BbI3bIBAET UMMYNbCHOE NMEPEXOAHOE 3MEKTPOMArHUTHOE More. YPOBEHb 3MEKTPOMarHUTHBIX NMOMEX,
BbI3BaHHbIX 3MEKTPOCTaTUYEeCKUMU paspsfaMu, CYLLECTBEHHO 3aBUCUT OT NPOBOAUMOCTM MOBEPXHOCTEN U BMaXHOCTM
BO3AYyXa.

6.1 Tokun anekTpocTaTN4ecKknx pa3psaos
B Tabnuue 12 npmBedeHbl CBeAEHUSI O CKOPOCTU M3MEHEHN Toka paspsiga B A/HC U O 3apsAHOM HanpsXeHWun nepeg

pa3psgomM B KB, kOTopble SIBMSIOTCA BaXKHbIMM MapameTpamMu, OnpedensitolUMn MHTEHCUMBHOCTb 3MIEKTPOMAarHUTHOro
BO34ENCTBUS.

Tabnvua 12 - YpoBHU 3NEeKTPOMAarHUTHbIX MOMEX B YaCTU TOKOB M HANPSHKEHWI MPW 3NeKTpoCTaTUYeCcKmX paspsaax

MapameTp 1 cTeneHb MHTEHCMBHOCTU Bua paspsiga

ANEKTPOMarHMTHOM NOMeEXU

YactoTa nosiBneHuns

BHyTpEHHee conpoTtunBneHne NCToYHUKa

100-500 Om**

MepaneHHbIn BoicTpbin
Bpemsa HapacTaHusa Toka pa3spsaa 5 HC 0,3 HC
OnutenbHocTb pa3psaga 15 HC 2 HC

100-500 Om**

EmMKOCTb UCTOYHUKA 100-500 n® 100-500 n®
CkopocTb 3apsagHoe CkopocTb 3apsgHoe
U3MEHEHUA TOKa | HanNpPsXXeHne, | U3MEHeHWs | HanpsbkeHue,
paspsiga, A/Hc kB TOKa paspsaa, kB
AlHc
A B cootBeTcTBUM C TpeboBaHnAMN k TC KOHKPETHOTO
BMaa
1 - - - <1
2 25 - 25 2
3 40 - 40 4
4 80 8 80 8
5 100 15 - -
6 - 30 - -
X B cooTBeTCTBMM C XapakTepucTMkammn MecT pasmelleHus TC

* 3aBUCKUT OT Yncrna noaen B NOMELLEHUN.

**3aBUCUT OT UCTOYHUKA (INEKTPUYECKUI MHCTPYMEHT, PYKM YernoBeka, npeameTsl mebenu)




6.2 SﬂeKTDOMaFHMTHbIe nonsa, co3gaBaeMble 3N1eKTpoCTaTu4eCKMMmn paspagamm
B Ttabnuue 13 npuBeneHbl cBeAeHNA O CKOPOCTU U3MEHEHUA MUMMNYIbCHbIX 3NEeKTPUHECKMX U MarHUTHbIX nonewn,

BHELLHVX N0 OTHOLLUEHMIO K PeLenTopy, U3MepeHHbIX Ha paccTosiHuM 0,2 M OT MecTa 3M1eKTpOCTaTUYeckoro paspsaa.

Tabnuua 13 - YpOBHM OSMNEKTPOMArHUTHbIX MOMEX B 4aCTM  OSMEeKTPOMarHUTHbIX MOfen, Bbl3BaHHbIX
3NEeKTPOCTaTUYECKMMM pa3psifamn (CKOPOCTU M3MEHEHWUSI HaNPsPKEHHOCTW AneKTpuyeckoro nons, B/M-HC, n MmarHuTHoro

nons, A/M-Hc)

CTeneHb MHTEHCMBHOCTU CKOpOCTb M3MEHEHUS CKOpOCTb M3MEHEHUS
3NEKTPOMarHUTHOM NOMEXN | HaNPSXXEHHOCTU ANEKTPUYECKOro | HAaNpsPKEHHOCTUM MarHUTHOroO Nons,
nons, B/m-Hc A/M-HC
A B cooTtBeTcTBMM C TpeboBaHMaMU K TC KOHKPETHOro BUaa
1 250 2
2 500 4
3 1000 8
4 2000 16
X B cooTBeTCTBMM C XapaKTepucTMKkammn MecT pasmelleHus TC

CeepneHus 06 n3ny4vyaembiX UMNYNbCHbIX 3MTEKTPOMArHUTHbIX MONAX, BbI3BAHHbLIX 3JIEKTPOCTATUYECKMMIU pas3pagamMu,
npuBeaeHbl B MNpUNoXXeHnn B.

7 aﬂeKTPOMarHMTHbIe noMexu B Mectax pa3mMelleHna TexHn4eCKnx cpencte

7.1 MecTa pasmeLLeHnsa TEXHNYECKUX CpeacTB

Tabnuvupbl, NpuBedeHHble B NpUNOXeHun A, copepXaT pekoMeHgauuv no BbIOOPY COOTBETCTBYIOLUMX CTEMeHen
WHTEHCMBHOCTW  9NEKTPOMarHMTHbIX MOMeX [ANS pasfiuM4YHbIX KraccoB MecT pasvewenHus TC u ypoBHew,
obecneymBaloLLX COBMECTMMOCTb Pa3fUYHbIX WCTOYHMKOB JMEKTPOMAarHUTHbIX MOMeX C ucnonb3yembimn TC. 3Tn
pekomeHpaumn He aBnsoTcs TpeboBaHaMM kK TC M nNpegHasHaveHbl Ans NPUMEHeHWs TEXHUYECKMMMU KoMUTeTaMu no
cTaHgapTvM3auuv, paspabaTtbiBalOWwUMM CTaHgapTel Ha npoAdykuuio, paspaboTynMkamMyv M nonb3oBaTensmuv npu
ycTaHoBneHun TpeboBaHuii nomexoyctonumsoctu TC.

Knaccbl mect pasmewieHuss TC MoryT ObiTb onpegeneHbl NpW YCTAHOBMEHUWM CBOWCTBEHHLIX MM XapaKTepHbIX
NMPU3HAKOB, CBA3aHHbLIX C HANIMYMEM UMK OTCYTCTBMEM TEX UMW UHbIX BUOOB 3MEKTPOMArHUTHBIX MOMEX.

Cne,qyeT Y4UTbIBaTb, YTO YPOBHU 3NEKTPOMArHUTHbLIX MOMEX B pearibHbIX YCIOBUAX SKcnnyatauumn TC TaK Xe, KaK 1
YpPOBHMU I']OMeX0yCTOl7I‘-II/1BOCTl4 TC, [OMKHbI NPUHUMATbLCA TONbKO C onpeueneHHoﬁ BEPOATHOCTbLIO.

7.2 Bo3gencTeme anekTpoMarHUTHbIX MOMEX Ha NOPThl TEXHUYECKNX CPEACTB

OnekTpomMarHuTHbele NMoMexu BO34eWCTBYOT Ha TC B pesynbTate MpoueccoB U3NyyYeHus unm nposogumocTtu. [Mpu
paccMOTpeHUM BOMPOCOB YCTONYMBOCTU K SNIEKTPOMArHMTHLIM MOMEXaM BaXXHOE 3Ha4YeHne UMeeT yCTaHOBMNEHE NopToB
TC, 4Yepes KOTOpbIE€ ANEKTPOMArHNTHbIE MOMEXU MOTyT BO3fencTBoBaTh Ha TC, kak MOKa3aHo Ha pUCYHKe 2. XapakTep u
CTeneHb BO3AENCTBUSA AMIEKTPOMarHUTHON NoMexun 3aBUCAT OT BUAa rnopTa.



MNopT kopnyca

!

MopTel 3NEKTPONKTAHKA
NEepPEMEHHOTO TOKa

MopTel aBOAA-BLIBOAA CHIHANDA
TC -

MNopTol 3NeKTPONHTAHWA
NOCTOAHHOM TOKa

I

MopTt 3a3eMnexHvn
PucyHok 2 - Bo3gencTBune aneKTpoMarHUTHbIX noMex Ha nopTel TC

Tabnuupl, NpMBeAeHHbIE B NPUINOXeHNU A, cogepxaT cBeAeHUs, NpUMeHsieMble AN pasnuyHblx nopTtos TC.

V|3J'Iy‘489Mble ANEeKTpOMarHnTHble nomMexu, BO3,D,el7ICTBy}0LIJ,VIe Ha NpoBOAHUKK, noAcOoedUNHEHHbIe K TC, BHe ero
Kopnyca, CTaHOBATCA KOHAYKTUBHbIMM NOMeXaMun U Yy4YUTbIBAKOTCA B Tabnuuax, npuBeaeHHbIX B MPUNOXEHUN A, npu
nepevyncneHnn pasnnydHbiX BMAOB NOMeX, OTHOCALUMXCA K KOHOYKTUBHbIM NMOMexaM. HeI'IOCpe,D,CTBeHHO n3nyvyaemblie
ANEKTPOMAarHMUTHble NMOMEXU, YKa3aHHblE B Tabnuuax, BO3,D,el7ICTBy}OT TOJIbKO Ha NMOpT Kopnyca TC.

anI paccMoTpeHUn Tabnuu, npmBeaeHHbIX B NPUIOXEHUN A, cnegyeTt ydnTbiBaTb, YTO HaNpAXeHUA KOHOYKTUBHbIX
ANEKTPOMarHnUTHbIX nomMex Moryt npeacraBnAaTb cobon CUMMETPUYHbIE, HECUMMETPUYHbIE U obuwwme HeCUMMMETPUYHbIe
HanpsaXxeHua, nsMepeHHble Mmexay pasfmMdHbiIMY NPOBOAHUKAMW KOHKPETHbLIX CUCTEM.

CUMMETpUYHOE HampsiKeHne NoMex - 3TO HanpshkeHue, BO3HMKaloLWee Mexay ABYMSI TOKOHECYLLUMMI MPOBOAHMKAMM.
ObLiee HeCMMMETPUYHOE HanpshkeHue - cpefdHee M3 HanpsbKeHuid Mexay paccMaTpvMBaembiMM MPOBOAHMKaMK (Mo
KpalHeli Mepe, OBYMSl) U BbiOpaHHOW OMOPHON TOYKOM (OMOPHBLIM 3a3emsieHMeM). HecrMMeTpuyHoe HanpsikeHve
n3MepsieTcs Mexgy OOHUM W3 paccMaTpuBaeMblX MPOBOAHWKOB M BbIOpAHHOW OMOPHOW TO4YKOW. ITM Tpu Tuna
HanpspKeHWin He SBNSTCA HesaBMCUMbIMU. Hanpumep, B criyyae ABYX NMPOBOAHMKOB W OMOPHOW TOYKM Pa3HOCTHBI
BEKTOP HECMMMETPUYHBLIX HAMPSKeHUIA JaeT CUMMETPUYHOE HanpsiKeHVe, B TO BPEMS KaK MOJIOBMHA BEKTOPHON CyMMbI
3TUX ABYX HanpspKeHWn aaeT obLee HECUMMETPUYHOE HanpsiKeHne.

BaxHbIi acnekT npoektvpoBaHus TC nop yrnoMm 3peHust SfeKTPOMarHWTHOW COBMECTMMOCTWM 3akmoyaeTcs B
MOHMMaHUKM TOrO, YTO CyLIECTBEHHble Pa3HOCTM MNOTEHUManoB MOryT UMeTb MeCTO MexXady pasHbIMW cucTemamm
NPOBOAHMKOB (HanpuMmep, CUCTEM JNEKTPONUTaHUS U Nepegayn AaHHbIX). OTU pPa3HOCTM NOTEHUMAanoB onpeaensTcs
amnnuTyAon Momex, BCTPeYaloLMXCs B COOTBETCTBYIOLLEN CUCTEME, W YCMOBUSAMMW OCYLUECTBNEHUS 3a3eMieHns u
NpuUCcoeaHEHNs B KOHKPETHOM MecTe pasmetyeHns TC.

B tabnvuax, npeacTaBneHHbIX B MPUINOXEHNW A, YPOBHM 3MEKTPOMArHUTHbIX NOMeX BblGpaHbl Takum 06pa3oM, YToObI
YCTaHOBUTb YPOBHW 3NEKTPOMArHUTHOM COBMECTUMOCTM AN HECKOMbKUX KNnaccoB MecT pasmelleHus TC. [ns kaxgoro
Krnacca MecCT pa3sMelleHWsi NpUBEAEHbl CBOWCTBEHHbIE €My XapaKTepHble MpU3HAKW SNEKTPOMarHUTHOW O06CTaHOBKU
BMeCTE C HEO6XOAMMBIMM MOSICHEHUSIMU.

8 MpuHUMNbI BbIGOpPa ypOBHEN MOMEXOYCTOMYNBOCTU TEXHUYECKUX CPEACTB

8.1 MNoaxop, K BeIGOPY YPOBHEN NOMEXOYCTONYMBOCTH

Pa3paboTka, M3roToBneHne, MOHTaX U TexHudeckoe obcnyxmBaHve TC, obnagalrowmx BbICOKOM YCTOMYMBOCTBIO K
3N1EKTPOMArHMTHBIM MOMeXaM, MOXET NoTpeboBaTb 3HAUYUTENbHbLIX CPEACTB. TpeboBaHUSA MOMEXOYCTONYMBOCTI OOSDKHbI
NMo3TOMy YCTaHaBMMBATbCA C OCTOPOXHOCTbIO. [IpuHATBLIM noaxod 3akniyaetcs B TOM, 4YTO  TpebGoBaHust
NMOMEX0yCTONYMBOCTU CleayeT yCTaHaBNMBaTb B COOTBETCTBUN:

a) C aneKTpoMarHMTHOM 06CTaHOBKOM, B KOTOPOW ByAeT OCyLLecTBNSATbCS akcnnyaTauus TC;



6) CO CTeneHbl BNUAHUA BO3MOXHbIX 3JTEKTPOMAarHUTHbIX NOMeX Ha d)yHKLI,I/IOHVIpOBaHI/Ie TC.

MpyMeHuTENbHO K  pasnuyHbiM  yHkuMAM TC  MoryT ObiTb  yCTaHOBMEHbl PasfMyHble  XapakKTepUCTUKK
nomexoycTtonunsoctn. Hanpumep, dyHKUUK, CBSA3aHHbIE ¢ 6e30NacHOCTLIO, AOMKHBI BbiTh 0becnevyeHbl 6onee BbICOKAM
YPOBHEM MOMEXOYCTOMYMBOCTU, YeM PyHKLMKM, OTHOCAWMECA K noTpebutenbckum csovicTBam. [loaTomy noaxond K
BbIOOpPY YPOBHEN MNOMEXOYCTOMYMBOCTM [OMKEH NPUHUMAaTb BO BHMMaHWe peanbHylo NoTpebHOCTb YCTOMYMBOrO
dyHKUMOHMpoBaHns TC nNpu BbINOMTHEHUN €70 OYHKLMIA.

8.2 HeopgHo3HauyHOCTH Npw BbIGOpe YPOBHEN MOMEXOYCTONYNBOCTH

8.2.1 HeogHo3Ha4yHOCTK, 0OYCMNOBMNEHHbIE YCIIOBUSIMU UCTbITAHWI HA MOMEXOYCTONYMBOCTb

[Mpn ycTaHOBNEHWM YpOBHEW MOMEXOYCTOMYMBOCTM TEXHUYECKMX CPEACTB HEOOXOOAMMO MpPUHMMAaTb BO BHUMaHue
YCNOBUSI  MPOBEAEHUSA UCMbITAHUM Ha MNOMEXoycTomumBoCcTb. [lpy 3TOM cnegyeT yunuTbiBaTb  BO3MOXHYHO
HEOAHO3HAYHOCTb pPe3yrnbTaToB UCMbITaHWUA, 06YCNOBNEHHYIO:

- MOrPELLHOCTBIO CPEACTB U3MEPEHUN;

- XapakTepuCTUKaMn OKpY>KatoLLel areKTpPOMarHMTHON 06CTaHOBKN NpW NPOBEAEHNMN UCTbITAHWN;

- XapakTepucTukamn MoHTaxa 1 yctaHoBku TC.

OTy HeOAHO3HAYHOCTb CcrneayeT OueHMBaTb MNyTEM KOHTPONA BOCMNPOM3BOAMMOCTM pPe3yribTaToOB  KOHKPETHbIX
ucnbiTaHnin. B 3aBMCMMOCTM OT BMOOB NPOBEAEHHBIX UCMbITAHUA HEOAHO3HAYHOCTb NMEXUT B OOMbLUMHCTBE CryyaeB B
npegenax ot 1 go 6 gb.

8.2.2 HeogHo3Ha4HOCTH, 0BycrnoBneHHble ycTaHoBkon TC B MecTax pa3meLleHus

HeopgHo3HayHoCTK, 0OycnoBneHHble ycTtaHoBko TC B MecTax pasmelleHus, rnaBHbiM 00pa3oMm, CBA3aHbl C
BO3MOXHON GMM30CTbI0 CUMBHOMO MCTOYHMKA 3MNEKTPOMArHUTHLIX MOMEX, HanuMyMe KOTOpOro He npegnonaranoch, a
TakKkKe C yCrnoBUsiIMM MOHTaXa 1 yctaHoBku TC.

8.2.3 YcTpaHeHe HEOAHO3HAYHOCTH

Ons yCTpaHeHna HeOoAHO3Ha4YHOCTU HeobxoamMmo npegycMmatTpuBaTtb COOTBETCTBy}OLLI,VIﬁ MHTEepBan (3anac) mMexay
OXngaemMbiM YPOBHEM 3N1EKTPOMArHMTHbLIX NOMeX B MeCTe pa3MeLleHnda TCwu ypoBHEM I'IOMexoyCTOVI‘-IMBOCTM TC.

8.3 Kpntepum cteneHmn BAmMaHNA 3aNeKTPOMarHUTHbIX MOMeEX

Ona oueHKn CTENeHn BMUAHUS 3NEKTPOMArHUTHbIX MOMEX MOryT OblTb MNPUMEHEHbl pPasfnuyHble KpUTEpUW,
yuMTbIBaOLLME MOCNEACTBUS BO3OENCTBUSA SNEKTPOMarHuTHbIX nomex Ha TC. B 3aBucMmocTy oT BMaa 1 HasHayveHnst TC
KpUTEpUN ANst ONpeAeneHnst CTeneHn BINAHMSA MOTyT BKIOYaTh:

- KaTacTpodu4ecKkoe BIIUSIHME MOMEX - BIIMSHWME, KOTOPOE MOXET ObITb NPUYMHON CMEPTM WUNU 3HAYUTENBHOrO
yXyglweHna 300pOBbA 4enoBeka, UK 3HaYUTESlbHOro yLu,ep6a, nnn MOXeT npmBoaAUTb K AOPYrMM 3HaYUTESlbHbIM
HeﬁﬂarOI'lpMﬂTHblM nocneacTBuAMm,

- KPUTUYECKOE BMUSIHAE MOMEX - BIIUSIHWE, KOTOPOE MOXET ObiTb NMPUYMHOWN YXYALUEHWUS 300POBbS YEroBeka Wnm
3HauuTenbHoOro yulepba o60pyaoBaHMIO, UMW KOTOPOE MOXET MPUBOAUTL K APYTMM CYLLECTBEHHLIM HEBNaronpusiTHLIM
nocneacTBusim;

- 3HauvYuUTenbHOE BINMAHME NOMEX - BIIMAHUE, KOTOpPOE MOXeT KOHYaTbCA He3Ha4yuTesllbHbIM MOCTOAHHbLIM yLLl,ep60M
o6opy,qosaHmo Mnn MoXeT NpUBOAUTb K APYrMM yMEepeHHbIM He6J'IaI'OﬂpMﬂTHbIM nocneacTeBunAMm,

- He3HauuTenbHOE BIWSIHWE MOMEX - BIMSIHUE, KOTOPOE MOXET MPUBOAUTbL K BPEMEHHOW mnoTepe 3ddheKTUBHOCTU
hbyHKUMOHMpOoBaHUs TC 1 MOXEeT UMeTb Apyrne He3HauuTenbHble HebnaronpuaTHbIE NOCNEACTBUS;

- HeCylleCTBEHHOE BMUsIHAE TOMEX - BIUAHWE, KOTOPOE SBMSIETCA MPUYMHON noTepu  3hdeKTUBHOCTM
(bYHKUMOHMPOBaHUS B AOMYCTUMbBIX Npeaenax u He TpebyeT BMeLLaTenbCTBa.

C [pyron CTOpOHbI, 20cydapcmeeHHble cmaHOapmbl 8 obnacmu ycmoltvugsocmu TC K 3neKmpomMazHUMHbIM
rnomexam, paspabomaHHbie Ha ocHoge cmaHOapmos MOK cepuu 61000-4, knaccnuUMpyT pesynbTaTbl UCMbITAHWI Ha
NMOMEX0yCTOMYMBOCTb CreaytoLmm obpasom:

- A - HopmarnbHoe yHKLUMOHMPoBaHKe TC B COOTBETCTBUM C YCTAHOBIIEHHBIMU TPEGOBaHUSIMYA;



- B - BpemeHHoOe yXyglieHne nnm notepq beHKLI,VIVI nm pa6OTOCI'I0006HOCTVI TC, KOTOpble CaMOBOCCTaHaBJINBAOTCA ;

- C - BpeMeHHoe yxyAaLleHue unm noteps yHKUMM unu paboTtocnocobHocT TC, koTopble TPeGyT BMeLIaTeNnbCTBa
orepaTtopa Unu nepesarnycka CUCTEMb;

- D - yxyAlleHve nnu notepsa yHKUMIN, KOTopble HE MOryT ObiTb BOCCTAHOBIMEHLI 13-3a NOBpexaeHns obopyaosaHus
(koMNOHEHTOB), NporpaMmMHoro obecneyeHns NN NOTepu AaHHbIX.

NPUNOXEHUE A
(cnpaBo4HoE)

ypOBHVI 3]19KTpOMaFHVITHOFI COBMECTUMOCTU ANA pa3fIMyHbIX KnaccoB MecCT pa3mMelleHns
TeXHN4YeCKux cpeancTs

Knaccel mecT pa3smelyennsa TC, BKMOYEHHbIE B HacToswwee npunoxeHune (tTabnuubl A.1-A.8), oxBaTbiBalOT LUMPOKUIA
AvanasoH ycrnosui akcnnyatauum TC, HO HE UCHepnbIBaKOT BCEX UX BUAOB, MOCKONbKY NEpevymcrieHme BCEro MHOXeCTBa
yCcrnoBui akcnnyaTauuun 3atpygHutenbHo. Knaccel mecT pasmeryeHusa TC, OTNMYHbIE OT PacCMOTPEHHbIX HUXEe, MOryT
ObITb OnpeaeneHbl N0 Mepe BO3HUKHOBEHMSI HEO6X0OMMOCTH.

[ns kaxdoeo knacca mecm pasmeujeHusi TC npusedeHbl c80UICMBEHHbIE €My XapaKmepHble NMpu3HaKU, Ces3aHHbIe C
Hanu4ueM umu omcymcmeueM mex UMu UHbIX 3/1eKmpoMagHUmHbIx 8o3delicmeuli Ha TC u omHocsawuecs K pasnuyHbiM
nopmam TC. [lpu ux ucnonb3ogaHuu Heobxodumo umemb 8 eudy, Yymo, ecriu o6 omcymcmeuu orpedesIeHHo20
anekmpomagHUmMHo20 eo030elicmeusi Ha TC He yka3aHo, credyem 8blbupamb 6o5ee 8bICOKY CMeneHb
UHMEeHCUBHOCMU MOMEX.

A.1 Knacc 1 mecT pasmelleHus TC

XapakTepHble NpU3Hakn NPUMEHNTENbLHO K noptam TC

MopT kopnyca:

- TC He pacnonaraeTcsl Nof BbICOKOBOSIbTHBIMU MIMHUSIMW 3MIEKTponepenay;

- paanoBellatenbHble nepeaaTynkn pacnosioXKeHbl Ha yganeHum 6onee 1 km. Ecnu aToT NPU3HaK He BbINOJTHAETCA, TO
OnA BbICOKOYACTOTHbIX NU3ITyYaeMblX 3N1EKTPOMarHMTHbIX nonen NPpUMeHATCA ycnoBu4a Knacca 2 MeCT pasmeLleHns TC;

- pagnocTaHumMn NdUTENBCKON PaanoCBA3M PacrnonoXeHbl Ha yaaneHnn 6onee 200 M.
MopTbl anekTponuTaHMs NepeMeHHOro Toka:

- MOryT ObITb MOAKMKOYEHbI K BO3AYLUHBIM CUITOBbIM NIMHUSIM ManoHaCeNeHHbIX paoHOB;
- NoABEeprarTCst 3Ha4YMTENbHOMY BO3AENCTBUIO MOMHNEBLIX Pa3psifoB;

- CeTb 31EKTPONUTaHUS UMEET OTHOCUTENbHO BbICOKOE MOSTHOE COMPOTUBIIEHUE.

MopTbl 3NeKTponMUTaHMs MOCTOSIHHOIO TOKA - HE MPUMEHSIOTCS.

MopThbl BBOAA-BbIBOAA CUrHASOB:

- MOAKIIOYaEMbIE NMHUM CBSI3N NPOXOAAT B MaroHaceneHHbIX panoHax;

- NOAKNoYaeMble kabenu ynpaerneH1s UMeT 00bI4HO AnNuHY He 6onee 10 m;

- MoOBEeprarTCs 3Ha4YMTENbHOMY BO3AENCTBMIO MOITHNEBBLIX Pa3psaaoB.

MopTbl 3aLWMTHOrO 3a3eMneHus:

- MOryT ObITb noaBepXeHbl BO3OENCTBUIO MOMEX, BO3HMKAKOLWNX B BO3OYyLWHbIX TNUHUAX 3neKkTponepenayn B
pes3ynbTate MOJTHUEBbIX pa3pAanos,



- MECTHOE 3a3eMiieHne MOXeT OTCYTCTBOBATb UMM UMETb BbICOKOE NMOJNTHOE CONPOTUBIIEHUE;
- MHOIFo4ncCneHHble MeCTHble 3a3emMndaone yCTpOVICTBa MOoryT ObITb HE CBsI3aHbl Mexay cobor.

Mpumeyarme - Knacc 1 MoxXeT BbITb TUNUYHBLIM ANns npuMmeHeHnsa TC B XUIbIX NOMELLEHNAX CENbCKON MECTHOCTMU.

Tabnuua A.1 - Knacc 1 mecT pasmeLleHus

CTteneHb UHTEHCVMBHOCTU 3NIEKTPOMArH1THOM
nomexun Ans nopToB pasfmMyHOro smaa
OnekTpomarHuTHasi nomexa
Ccblinka Ha MopT MopT MopTt MopT MopTt
Homep Kopnyca |3neKTpo- | 9anekTpo-| BBOAA- |3a3em-
Tabnuubl NUTaHUA | NUTaHWsA | BbiBOAA | NeHus
HacTosLero nepe- |MNOCTOSH- | CUrHanoB
cTaHgapTa MEHHOro | HOro
TOKa ToKa
Hwn3koyacToTHbIE KoadppmumeHT nckaxeHums 1 - 1 - - -
KOHAYKTUBHbIE CYHYCOMAanbHOCTU KPUBOW
3NEKTPOMArHUTHbIE | HanpsXXeHus
nomexm
CvrHanbl, nepegaBaemMble 2
no CUMNOBbLIM NINHUAM:
0,1-3 kl'y, - 1 - - -
3-95ky - 1 - - -
95-500 klMy - 1 - - -
KonebaHusa HanpsixeHus 3 - 2 - - -
AneKkTponuTaHns
MpoBanbl HaNpsPKeHWA - 2 - - -
MpepbiBaHNsT HANPsKEHWS - 2 - - -
HecnmmeTpusa HanpsxeHus - 1 - - -
OmKoHeHuUs HanpsXXeHUs - 2 - - -
M3meHeHnsa 4yacToThl B - 1 - - -
cucTemax
aneKkTpocHabxeHus
HaBepgeHHble 4 - - - 1 -
HU3KOYaCTOTHbIE MOMEXM
[MOCTOSAHHBIN TOK B CETAX * - * - * -
NepeMeHHOro Toka
HwuskoyacTtoTHOE OT cMcTeM NOCTOSAHHOIO 5 1 - - - -
MarHuTHoe none TOKa
Ha yacTtoTe anektpunyeckon 2 - - - -
TAMM
Ha ocHoBHOM YacToTe 2 - - - -
aneKkTponuTaHns
Ha rapmoHukax, He 1 - - - -
CBS13aHHbIX C OCHOBHOM




yactoTon ANeKTponnTaHna

Hwu3koyacTtoTHOE
ANeKTpu4yeckoe none

OT cucTemM NOCTOSAHHOIO
TOKa

Ha vacToTe anekTpuyeckon
TAMN

Ha ocHoBHoM YacToTe
3NEKTPONUTaHNs

Bbicoko4acToTHbIE
KOHAYKTUBHbIE
HaBedeHHble
HernpepbIBHbIE
konebaHus

10-150 klMy

0,1-30 MI'y,

30-150 MI'y

Bbicoko4acToTHble
KOHAYKTUBHbIE
3NEKTPOMarHUTHbIE
NoMexu OT CUCTEM
cUrHanusaumm no
CUNOBbLIM NMUHUSAM

3-95ky

95-500 kly,

Bbicoko4acToTHble
KOHAYKTUBHbIE
anepuoanyeckme
3NEKTPOMArHUTHbIE
nomexu

HaHocekyHaHoWn
AnNnTenbHOCTN

MukpocekyHaHon
ONUTENBHOCTY (B BNvKHEN
30HE)

MwukpocekyHaHOM
AnuTenbHOCTY (B AanbHen
30HEe)

MunnucekyHgHowm
ANUTENbHOCTU

Bbicoko4acToTHbIe
KOHAYKTUBHbIE
konebaTtenbHble,
nepexofHble NomMexu

Bbicokon yacToThl

CpepHen YacToTbl

Hwu3skon yactoTbl

Bblcoko4acTOTHbIE
n3nyyaemble
3MNeKTpOMarHUTHbIE
nons (HenpepbiBHbIE
konebaHus)

9 klMy-27 Ml'y (ntobble
NCTOYHUKM)

26-28 MI'y (pagmocTtaHumm
rpaXxgaHCcKoro AnanasoHa)

Niobutenbckas pagmocBssb
(BCe AnanasoHbl)

27-1000 Ml'y,
(nopTaTuBHbIE

10




paavoTenedoHbl 3a
WCKIOYEeHneM
paguocTaHLummn
rpaXkgaHcKoro AnanasoHa)

27-1000 My (MobunbHbIe 2 - - - -
pagunoTtenedoHsbl 3a
UcKnwo4yeHnem
paguvocTaHuui
rpaXkgaHcKoro AnanasoHa)

27-1000 MI'y (Bce 1 - - - -
WCTOYHUKMN, UCKNoYast
nopTaTuBHbIE, MOOUIbHbIE
pagunoTtenedoHb! n
paguocTaHuuu
rpakaaHCcKoro avanasoHa)

1-40 Ty (BCe NCTOYHMKN) 2 - - - -
Bbicoko4acToTHbIE MonHueBble paspagbl 11 2 - - - -
nsny4yaemble
UMMYIbCHbIE
3NEKTPOMarHUTHbIE
nons
[Momexu B cuctemax 2 - - - -
3neKTponuTaHus
OnekTpocTatudeckme | MeaneHHbIn 12,13 3 - - - -
paspsagpl
BeicTphbIn 3 - - - -

* [laHHble HaxoasATCs Ha paccMoTpeHun

A.2 Knacc 2 mect pa3melleHusa TC

XapakTepHble NpU3Hakn NPUMEeHNTENbHO K noptam TC

MopT kopnyca:

- paguocTaHumMmn NioBUTENbCKOW paanoCcBsi3n MOryT ObiTb pacnonoXeHbl Ha paccTosiHun bnvke 20 wm;

- paguvoBellaTenbHble nepedaTynky, paboTatowme Ha vactoTax Hwke 1,6 MU, pacnonoxeHbl Ha pPacCTOSHUKU He
6onee 5 km;

- MNOGNN30CTU BO3MOXXHO UCMONb30OBaHNe MeOULUUNHCKUX BbICOKOYACTOTHbIX yCTpOI7ICTB;

- No6NM30CcTM MOryT GbITb PACMONOXEHbI MECTHbIE 3MEKTPUYECKME NOACTaHLMMK;

- B 0OLLECTBEHHbIX MECTaxX BO3MOXHO UCMOSb30BaHUE 3BYKOBOCTNPOU3BOASALLMX CUCTEM U CIyXOBbIX annapaTos.
|_|OprI ANEeKTponnTaHna nepemMeHHOro Toka.

- MOAKMNI0YaT K CUIOBbLIM Kabensam;

- BO3MOXHO NPUMEHEHNE KOPOTKUX OTPE3KOB BO3OYLLHbIX CUITOBbIX JIMHUIA.

[MopTbl aNeKTponUTaHNsi NOCTOSIHHOIO TOKa - HE NPUMEHSIIOTCS.

MopTbl BBOAA-BLIBOAA CUMHASMOB - BO3MOXHO NPUMEHEHNE KOPOTKUX OTPE3KOB BO3OYLUHbLIX JIMHWUIA CBA3WN.

[MopTbl 3aWMTHOrO 3a3eMmneHuUst - MPUMEHEHWE B KayecTBe 3alLUMTHOrO 3a3eMfeHnsd MeTanfnyeckux CTPYKTYp,
KOTOpbIEe MOTyT ObITb COEQUHEHbI NN HE COeaUHEHbI C OrMOPHON TOYKOWN 3a3eMIIeHMS.



MpumevaHns

1 Knacc 2 mecT pasmeLleHns MoxeT ObITb TUMWUYHBLIM A5 NnpuMeHeHnA TC B XuUnbix ropoacKmMx nomMeLllueHunsx.

2 Bo3mOXHO ymepeHHoe BO34encTeme ANEeKTPOMarHTHbIX NoOMeX OT MOJTHUEBbIX pa3pAaAnoBs.

3 BbICOKOBOSbTHbLIE NIMHUM aneKkTponepenad MoryT pacnonaratbCa Hag 3gaHuaMn.

Tabnuua A.2 - Knacc 2 MecT pasmelleHus

aﬂeKTpOMaFHI/ITHaFl nomMexa

CTteneHb UHTEHCMBHOCTMU SJ'IeKTDOMaFHVITHOVI nomMexu
On4a nopToB pasfiM4yHOro emaa

Ccbinka Ha | [llopT MopT MopTt MopT MopTt
HoMmep Kopnyca| SnekTpo- anekTpo- BBOAA- |3aseM-
Tabnuubl nuTaHusa nuTaHus BblBOAA | NeHus
HacTosLero NepemMeHHOro | MOCTOSIHHOrO | CUrHarnoB
cTaHgapTa TOKa TOKa
Hun3koyacToTHblE KoadhbmumeHt 1 - 1 - - -
KOHAOYKTUBHbIE ncKaxxeHus
3NEKTPOMArHUTHbIE | CUHYCOMAAnbHOCTH
nomexm KpmnBomn
HanpsKeHus
CurHansl, 2
nepegaBaeMblie Mo
CWMOBbLIM NUHUAM:
0,1-3 kl'y, - 1 - - -
3-95kly - 1 - - -
95-500 kl'y, - 1 - - -
KonebaHus 3 - 1 - - -
HanpsKeHus
3NEKTPONUTaHNS
MpoBansl - 1 - - -
HanpsKeHus
MpepbiBaHUs - 1 - - -
HanpsKeHus
HecnmmeTpusa - 1 - - -
HanpsKeHus
OmkrnoHeHust - 1 - - -
HanpspKeHust
M3meHeHna - 1 - - -
4acToThl B
cucTemax
anekTpocHabxeHus
HaBepgeHHble 4 - - - 1 -
HU3KOYaCTOTHbIE
nomexm

[MOCTOSAAHHBIN TOK B
ceTaX NepeMeHHoro
TOKa




HwuskoyacTtoTHOE
MarHMTHoe none

Ot cuctem
NMOCTOSIHHOIO TOKa

Ha vactote
ANEKTPUYECKON TArN

Ha ocHoBHoM
yacToTe
3neKTponnuTaHms

Ha rapmoHukax, He
CBA3aHHbIX C
OCHOBHOW YacToToM
AneKTponnTaHua

HwuskoyacTtoTHOE
ANeKTpuyeckoe none

Ot cuctem
NMOCTOSIHHOIO TOKa

Ha vactote
ANEKTPUYECKON TArN

Ha ocHoBHoM
yacTtoTe
aneKTponnuTaHus

Bbicoko4acToTHblE
KOHOYKTUBHbIE
HaBe[eHHble
HernpepbIBHbIE
konebaHus

10-150 kl'y

0,1-30 MI'y,

30-150 MI'y

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
ONEeKTpOMarHnTHble
nomMexun oT CUCTEM
curHanumsaudmm no
CUINOBbIM NMNHNAM

3-95kly

95-500 kl'y,

Bbicoko4yacToTHblE
KOHOYKTVIBHbIE
anepvioaunyeckme
3MEKTPOMAarH1THbIe
nomexw

HaHocekyHaHoM
ONUTEeNbHOCTU

MukpocekyHaHoN
ONUTENBHOCTK (B
GnvKHEen 30He)

MukpocekyHaHON
ONUTENBHOCTY (B
JanbHen 30He)

MunnucekyHgHowm
ANUTEeNbHOCTU

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
konebarernbHble,
nepexogHblie nomMmexum

Bbicokon YacToThbl

CpeqaHeli yacToThl




Hwu3akon yactoTbl

BbicokoyacToTHbIe
nsnyvyaemble
3MNeKTPOMarHUTHbIE
nons (HenpepbiBHbLIE
KonebaHuns)

9 klu-27 My
(nobble UCTOYHMKM)

26-28 MI'y,
(paguocTtaHumu
rpa)kgaHCKoro
OvnanasoHa)

JlrobuTtenbckas
paavocsa3b (Bce
AnanasoHbl)

27-1000 My
(nopTaTuBHbIE
pagvoTenedoHbl 3a
UCKMOYeHneM
paguocTaHLumin
rpaXkgaHcKoro
OunanasoHa)

27-1000 My
(MobunbHbIE
pagvoTtenedoHbl 3a
UCKMOYeHNeM
paguocTaHLumin
rpakaaHCcKoro
OuanasoHa)

27-1000 Mr'y (Bce
WNCTOYHUKN,
WCKMoYas
nopTaTuBHble,
MOOUNbHbIE
pagunoTtenedoHbl n
pagvocTaHumm
rpaXxaaHCKoro
OuanasoHa)

1-40 Ty (Bce
WCTOYHUKM)

10

Bbicoko4acToTHbIe
nanyyaemble
UMMYNbCHbIE
ANeKTPOMarHuTHble
nons

MonHueBble
paspsagbl

Momexm B cuctemax
AneKkTponnTaHna

11

OnekTpocTatnyeckme
paspsagbl

MeaneHHbIn

BeicTpbIn

12,13

* [1aHHble HAaXOASATCS Ha PacCMOTPEHUN

A.3 Knacc 3 mect pa3amelleHus TC

XapakTepHble Npu3HaKky NpUMeHUTENbHO K noptam TC




MopT kopnyca:
- pagmocTaHumm NobuTenbCKonM paanocBa3mn, pacnosnoXeHsbl Ha yaaneHnm He 6onee 20 m;

- paguvoBellaTenbHble nepedaTynky, paboTtawolime Ha vacTotax Hwke 1,6 MU, pacnonoXeHbl Ha pPacCTOSIHUW He
6onee 5 Kkwv;

- LULMPOKOoe npumMmeHeHune NeNmMKMHIOBbIX CUCTEM paanoceA3n N NOPTaTUBHBLIX pa,EWIOCTaHLlI/IIZ;

- BbICOKaA KOHUEeHTpauna 060py}J,OBaHVIF| VIH(*)OpMaLI,VIOHHbIX TEXHONOMNN;

- NOBM30CTN BO3MOXHO MCMONb30BaHME MEOULMHCKMX BbICOKOYACTOTHbIX YCTpOVICTB;

- nobnmsocTn MoryT ObITb pacnonoXeHbl MEeCTHble 3NIeKTpnu4eckme noactaHumm,

- B NOMeLleHNAX BO3MOXHO NUCNOJ1b30BaHNE 3BYKOBOCMPOU3BOAALLMX CUCTEM U CIyXOBbIX annapaTos.
rlOprl ANeKTponnTaHmna nepeMeHHOro Toka:

- MOAKIIOYAlOT K CUMOBLIM Kabensm;

- BOSMOXHO NpnMeHeHne KOPOTKNUX OTPE3KOB BO3AYLLUHbLIX CUNOBbIX NNHWUR,

- BbICOKME YPOBHW TFapMOHWK HamnpsXeHWs 3neKkTponutaHus (npumeHeHne obopyaoBaHusa  MH(OPMaLMOHHBLIX
TEXHOMOrM, CBETOBbLIX NMPMOOPOB, PEryNMpyeMbIX 3NEKTPUYECKNX NPUBOAOB);

- NpumMeHeHune 060py,Cl,OBaHVIF| C yCTaHOBKOI;I Ha KpbllWwax 3,D,aHVIl7I (B03M0)KHOCTb BOS,D,GVICTBVIH MOJTHMEBDbIX Pa3pAaoB Ha
TC).

nOprI ANEeKTponnTaHnA NOCTOAHHOIO TOKa - He NMPUMEHAITCA.

|_|0pr| BBOAa-BbiBOAA CUTHAsOB!:

- BOSMOXHO NpUMeHEeHNne KOPOTKNX OTPE3KOB BO3QYLUHbIX NINHWUIA CBA3N;

- B CUCTemMax nepenadn curHanoB BO3MOXXHbI MOMEXN NPy KOMMYTaUMOHHbIX NMpoueccax B CEeTAX NIEKTPONUTaHUA.
rlOprl 3alUTHOIo 3a3eMiieHnA:

- NPpUMEeHeHNe B KadeCcTBe 3alUTHOINo 3asemMiieHna MeTanyimn4eckmux CTpyKTyp, KOTOpble MOryT ObITb coeaIHEeHbl nnu
He CoeaMHEHbI C ONMOPHOWN TOYKOM 3a3eMIeHUs;

- CMCTeMbI CBA3M (BKIOYasi MECTHbIE) MOTYT MMeTb 0DLLYyt0 CUCTEMY 3a3eMMeHNs C SNEKTPUYECKMUN YCTaHOBKaMK.
MpumevaHns

1 Knacc 3 mecT pa3meLyeHns MoXeT ObiTb TUNUYHBIM ANns npumeHeHns TC B KOMMEPYeCKnX 30Hax.

2 K anekTpryecknm ceTam MOryT ObITb NOAKIIOYEHBI ObITOBbIE NOTPEOUTENW AMEKTPUYECKOW SHEPTUN.

3 MpombiwneHHoe (CTaHoYHOE) 06opYyAOBaHNE HE MPUMEHSIETCS.

Tabnuua A.3 - Knacc 3 mecT pasmelleHus

CTeneHb UHTEHCUBHOCTM 3N1EKTPOMArHUTHON NoMexwu
s TOPTOB pasnuyHoro Buaa
OnekTpomarHuTHasi nomexa

Cchbinka MopT MopT MopTt MopTt MopTt
Ha HOMep | Kopryca | 3neKkTpo-| 3neKTpo- BBOJA- | 3a3eM-
Tabnuubl NUTaHWs | NUTaHNA BblBOA4A | NleHus
HacTosI- nepe- |MNOCTOSIHHOIO | CUrHanoB

Liero MEHHOro TOKa
cTaHgapTa TOKa




Hwn3koyacToTHbIE
KOHOYKTUBHbIE
ANEKTpOMarHnTHbIe
nomMmexu

KoadpcomumeHT
UCKaXKeHUs
CUHyCcOMAanbHOCTH
KPUBOW HanpshKeHns

CurHansl,
nepenaBsaemble Mo
CUNOBBLIM NTUHUAM:
0,1-3 kl'y,
3-95kly

95-500 klMy

KonebaHus
HanpspKeHus
aneKTponnuTaHus

MpoBanbl HanpsKeHUs

MpepbiBaHmA
HanpspkeHns

HecummeTtpus
HanpspKkeHus

OmkrnoHeHus
HarnpsiXeHus

MN3meHeHns YyacToTbl B
cuctemax
3neKTpocHabxeHus

HaBepgeHHble
HW3KOYaCTOTHblE
nomexu

[MOCTOSAAHHBIN TOK B
ceTax NepeMeHHoro
TOKa

HwuskoyacTtoTHOE
MarHMTHoe none

Ot cuctem
NOCTOSIHHOIO TOKa

Ha yactoTte
ANEKTPUYECKOMN TAMU

Ha ocHoBHoW YacToTe
ANeKTponuTaHns

Ha rapmoHukax, He
CBS13aHHbIX C OCHOBHOM
yacTtoTon
ANeKTponuTaHns

HwuskouyacTtoTHOE
ANeKTpu4yeckoe none

Ot cuctem
NMOCTOSIHHOIO TOKa

Ha yacTtote
3NEKTPUYECKON TATN

Ha ocHoBHoOM YacToTe
3NEKTPONUTaHNS




Bbicoko4acToTHbIE
KOHOYKTUBHbIE
HaBeeHHble
HernpepbIBHbIE
konebaHus

10-150 kl'y

0,1-30 MI'y,

30-150 MI'y

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
ANEKTpOMarHnTHbIe
nomMexun oT CUCTeM
CurHanunsaudmm no
CUINOBbLIM NMNHNAM

3-95kly

95-500 klMy

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
anepuoaunyveckumne
ANeKTpoMarHnTHble
nomexu

HaHocekyHaHoM
ANUTENbHOCTU

MwukpocekyHOHON
ANUTENBHOCTK (B
H6rvKHen 30He)

MukpocekyHaHoOM
ONUTENBHOCTK (B
JanbHen 30He)

MunnucekyHgHON
ONUTENBHOCTN

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
konebartenbHble,
nepexonHble NnomMexu

Bbicokon YacToThbl

CpepaHel 4acToThl

Hwu3akon yactoTbl

BbicokoyacToTHbIe
nsnyvyaemble
3MeKTpPOMarHuTHbIe
nons (HenpepbiBHbIE
konebaHuns)

9 kl'u-27 MI'y (ntobble
WCTOYHUKM)

26-28 MI'y,
(pagmocTaHumn
rpakaaHCcKoro
OunanasoHa)

JlrobuTtensckasn
paavocea3b (Bce
OnanasoHbl)

27-1000 MI'y,
(nopTatuBHblE
pagunoTtenedoHbl 3a
NCKIOYEHNEM
paguvocTaHuui
rpaXxgaHcKoro
OunanasoHa)

27-1000 Ml'y
(MOBUnbHLIE
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paavoTenedoHbl 3a
WCKIOYEeHneM
paguocTaHLummn
rpakaaHCcKoro
OvnanasoHa)

27-1000 MI'y (Bce 1 - - - -
WCTOYHUKM, UCKIoYas
nopTaTuBHbIe,
MOOUNbHbIE
paavoTenedoHbl 1
paavocTaHuum
rpaXkgaHCKoro
OunanasoHa)

1-40 Ty (Bce 3 - - - -
NCTOYHUKM)

Bbicoko4acToTHbIE MonHueBble paspagbl 11 2 - - - -
nsnyyaemble
UMMYMbCHblE
3NEKTPOMarHUTHbIe
nons

Momexu B cuctemax 1 - - - -
3NEKTPONUTaHNS

OnekTpocTatudeckme | MeaneHHbIn 12,13 3 - - - -
pas3psapl

BbicTpbIit 3 - - - -
* [laHHbIE HaxoAsaTCA HA pacCMOTPEHNN

A.4 Knacc 4 mecT pasmeLleHms

XapakTepHble NpU3Hakn NPUMEHNTENbLHO K noptam TC

MopT kopnyca:

- paguocTaHumMmn NobuTenbCKoV paanoCcBs3n, pacronoXeHbl Ha yaaneHun He 6onee 20 m;

- paguvoBellaTenbHble nepenaTynky, paboTtatolime Ha vacTotax Hke 1,6 MU, pacnonoxeHbl Ha PacCTOSHUA He
bonee 5 KM;

- LUMPOKOE NPUMEHEHUE NENIKUHIOBBLIX CUCTEM PaANOCBA3M U NMOPTATUBHBLIX PaAUOCTaHLMIA;
- BblCOKasi KOHLeHTpaums 060pyaoBaHUSA MHCOPMAaLMOHHbBIX TEXHOMOTUIA;

- NOBMM30CT BO3MOXHO WMCMOMb30BaHWE MPOMbILLNEHHbIX, Hay4YHbIX M MEOMLMHCKUX BbICOKOYACTOTHBIX YCTPOWCTB
Masno MOLLHOCTH;

- nobnmsocTn MoryT ObITb pacnonoXeHbl MECTHbIE 3NTEKTPUYECKMNE NoACTaAHUNN,

- B NOMeLlleHNAX BO3MOXHO UCNOJ1b30BaHME 3BYKOBOCMNPOU3BOOALLNX CACTEM N CINYXOBbIX annapaTtos.
nOprI ANEeKTponnTaHna nepemMeHHOro Toka.

- MOAKIIOYEHNE K CUITOBbIM Kabensim;

- BOSMOXHO NpnUMeHeHne KOPOTKNUX OTPE3KOB BO3AYLLUHbLIX CUNOBbIX NINHUA.

nOprI ANEKTPONUTaHNA NOCTOAHHOIO TOKa - HEe NPUMEHAIOTCA.

[NopTbl BBOAA-BbIBOAA CUrHANa - BO3MOXHO MPUMEHEHME KOPOTKUX OTPE3KOB BO3AYLLHbLIX CUTOBbLIX NIUHWIA.



[opTbl 3alMTHOMO 3a3eMneHuUs - MPUMEHEHME B KayecTBe 3alUMTHOrO 3a3eMieHus MeTanmn4yeckmx CTPYKTYD,
KOTOpPbI€ MOTyT ObITb COEQUHEHbI NN HE COEANHEHDbI C OMNOPHOWN TOYKOW 3a3eMMEHNS CUCTEMBI.

[NpumeyaHne - Knacc 4 MecT pasmeLleHnsa MoxeT ObITb TUMWYHBLIM ANS NpUMEeHeHnA TCB Nnpon3BOACTBEHHbLIX 30HAX C
ManbiM aHepron0Tpe6neHV|eM.

Tabnuua A.4 - Knacc 4 mecT pasmeLleHus

CTteneHb MHTEHCMBHOCTW 3MEKTPOMarH1THOM
nomexu Ans NopToB pasnU4yHoOro Buaa
OnekTpomarHuTHasi nomexa
Ccbinka Ha| [lopT MopT MopTt MopTt MopT
HOMep | Kopryca | 9MeKTpo- |9NeKkTpo- | BBOAA- | 3a3eM-
Tabnuubl NUTaHUA | NUTaHUS | BbIBOAA | NeHus
HacTos- nepe- nocTo- |curHanos
ero MEHHOro | SHHOTO
cTaHgapTa TOKa TOKa
Hun3koyacToTHble KoacbdpumumeHT nckaxeHms 1 - 1 - - -
KOHAYKTUBHbIE CUHycomaanbHOCTH
3NEKTPOMarHUTHbIE KPVBOW HanpsikeHns
nomexm
CvrHanbl, nepegaBaemMble 2
no CUMNOBLIM NINHUAM:
0,1-3 kl'y - 1 - - -
3-95kly - 1 - - -
95-500 kl'y, - 1 - - -
KonebaHus HanpsikeHust 3 - 2 - - -
3NeKTponuTaHns
MpoBanbl HanpskeHns - 2 - - -
MpepbiBaHNUA HaNpPsSXXeHWs - 2 - - -
HecummeTtpus - 2 - - -
HanpsKeHus
OmKoHeHUs1 HanpsiXeHusi - 1 - - -
M3MeHeHns YacToThl B - 1 - - -
cuctemax
anekTpocHabxeHus
HaBepgeHHble 4 - - - 3 -
HW3KO4aCTOTHbIE MOMEXH
IMOCTOAHHBIN TOK B CETAX * - * - * -
NnepeMeHHOro Toka
HuskouyacToTHOE OT cmMcTeM NOCTOSIHHOroO 5 1 - - - -
MarHuTHoe none TOKa
Ha yactote 1 - - - -
ANEKTPUYECKOW TArn
Ha ocHoBHOM YacToTe 2 - - - -
3NeKTponuTaHns
Ha rapmoHukax, He 1 - - - -




CBS13aHHbIX C OCHOBHOMN
4acTOTOM 3NEKTPONUTaHNSA

HwuskoyacTtoTHOE
ANneKTpu4eckoe none

OT cmMcTeM NOCTOSIHHOIO
TOKa

Ha yactote
ANEKTPUYECKOW TArN

Ha ocHoBHOM YacToTe
3NEKTPONUTaHNS

Bbicoko4acToTHble
KOHOYKTUBHbIE
HaBeeHHble
HenpepbIBHbIE
konebaHus

10-150 kl'y,

0,1-30 Ml'y,

30-150 MI'y,

Bbicoko4acToTHble
KOHAOYKTUBHbIE
3NEKTPOMarHUTHbIe
nomMexu oT cucTem
curHanusaumm no
CUNOBbLIM NMUHUSAM

3-95kly

95-500 kl'y,

Bbicoko4acToTHble
KOHAOYKTUBHbIE
anepuoanyeckme
3NEeKTpOMarHUTHble
nomexu

HaHocekyHaHowm
ONNTEeNbHOCTU

MukpocekyHaHon
ANUTENBHOCTK (B BrivkHeN
30He)

MwukpocekyHaHOM
ANUTenbHOCTY (B AanbHen
30HE)

MwunnucekyHaHon
ONUTENbHOCTN

Bbicoko4acToTHbIe
KOHAOYKTUBHbIE
konebaTtenbHble,
nepexogHble NomMexm

Bbicokon 4yacToThl

CpegHen 4yacToTbl

Hwskonm yacToThbl

Bbicoko4acToTHbIe
nanyyaemble

ANeKTpoMarHUTHbIE nonsa

(HenpepbiBHbIE
konebaHus)

9 klMNu-27 Mry (ntobble
WCTOYHMKM)

26-28 My (paguocTtaHumm
rpakgaHCKoro avanasoHa)

JTiobuTenbckas
pagunocea3sb (Bce
AnanasoHbl)
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27-1000 MI'y, 3 - - - -
(mopTaTuBHbIE
paguotenedoHbl 3a
WCKMIOYEeHNEM
paguocTaHuun
rpakgaHckoro avanasoHa)

27-1000 My (MobunbHbIe 2 - - - -
pagunotenedoHbl 3a
VCKMIOYEeHNEM
pagmocTaHummn
rpaxgaHCKoro ananasoHa)

27-1000 Mry (Bce 2 - - - -
WCTOYHWKM, UCKMNoYas
nopTaTuBHblE, MOBUIIbHBIE
paanoTenedOoHbl 1
paguocTaHumm
rpakgaHcKoro avanasoHa)

1-40 Ty (BCE NCTOYHMKNM) 3 - - - -
BbicokoyacToTHbIe MonHwveBble pa3psagbl 11 2 - - - -
nsnyyaemble
MMNyNbCHbIE
3MeKTpPOMarHUTHbIe Mons
Momexu B cnuctemax 2 - - - -
3MeKTponMTaHms
OnekTpocTaTnyeckme MepneHHbIN 12,13 3 - - - -
paspsabl
BbiCcTpbIv 3 - - - -

* [laHHble HaxoasaTCs Ha paccMmoTpeHnn

A.5 Knacc 5 mect pa3amelleHusa TC

XapakTepHble NpU3Haku NPUMeHNTENbLHO K noptam TC

MopT kopnyca:

- paanocTaHumUM NoOUTENBCKON PaanOCBA3M, PACMOoNIOXEHbI Ha yaaneHun He 6onee 20 w;

- paguoBeLLaTenbHble NepeaaTymky, paboTarwme Ha Yactotax Huke 1,6 My, pacnonoxeHsl Ha yaaneHun He bonee
5 Kkwm;

- HenocpeacTBeHHast GnM30CTb K MPOMBILUMIEHHBIM, Hay4YHbIM WM MEAMLMHCKAM BbICOKOYACTOTHLIM YCTpOMCTBaM
60NbLLION MOLLHOCTH;

- HenocpeacTtBeHHas 6nm3ocTb K nepeknoyawnwmmm 1 pasbeanHALWNM yCTpOVICTBaM ANEKTPUYECKMX NOoACTaHUMN
CcpeaHero n BbICOKOro HanpaXeHus;

- LUMPOKOE NPUMEHEHUE NEPEHOCHBIX paanonepeaaTynkoB 1 060pyA0BaHUS NENKUHIOBBLIX CUCTEM CBA3Y;
- HerocpeacTBeHHasi 6rn30CTb kK 060PYAOBaAHMIO SNIEKTPUYECKON AYrOBOW CBapKW;

- BNIN30CTb 3NEKTPUYECKUX Kabene cpeHEero HanpsiKeHus.

MopTbl aNeKTPoONMTaHUs NEPEMEHHOrO ToKa:

- NOOKNIYEHME CUNOBBIX YCTAHOBOK CPpeAHEN MOLLHOCTU K NOA3EMHbIM kabensm;



- Hanunyme oTaelibHbIX 3NEeKTPUYeCKux NoACTaHUMA BbICOKOIo Hanps>xxeHuna anqa

MOLLIHOCTU;

- BO3MOXHOCTb NMPUMEHEHNS aBTOHOMHbIX CUITOBbIX (hnaepoB.;

- BO3MOXXHOCTb COGCTBEHHOW reHepaLMmn NUTaKoLLEero HanpsHKeHUs;

- KOppeKumns KoadpdrLmeHTa MOLLIHOCTH;

- IPUMEHEHNE ANEKTPUHECKNX perynmpyemMbixX npnesoaoB 3HaAYUTENBHON MOLLHOCTU;

- UCMOMNb30BaHME PasbeUHSAIOLLMX BbIKNOYaTenen;

- NPMMEHEHWNE OYroBbIX AMEKTPUYECKUX NeYen;

- Harpy3ku co 3Ha4nTesibHbIMN U3MEHEHNUAMU ﬂOTpe6ﬂﬂeMOlZ MOLLHOCTHU;

- MOTyT UM€Tb MeCTO 3Ha4YUTEJIbHbl€ TOKM KOPOTKOIo 3aMblKaHUA.

[opTbl aNeKTpONMTaHUA NOCTOSHHOIO TOKa:

- MPUMeHeHne BbinpsMuTenen ¢ batapesmu;

- Hanun4yune nepekniyaemMmbiX MHOYKTUBHbIX HArpy30K B 3JTIEKTPUYHECKUX CETAX;

- Hann4yne Harpy3ok Co 3Ha4nTenbHbIMN USMEHEHUAMMU n0Tpe6r|;|eM0|7| MOLLHOCTMW.

MopTbl BBOAA-BbIBOA4A CUTHASOB:

- CUIOBbIE U CUTHanbHble kKabenu MoryT ObITb He pa3HecCeHbl;

CUNOBbLIX YCTaHOBOK GonbLuown

- TOKW, Bbl3BaHHblIE onepaunaMmn NepeknioYeHna B CUCTEME SNEKTPONNTAHUA, MOIyT co3aBaTb 3HA4YUTENIbHbIE MOMEXN

B CUCTeMaXx CBA3MU;

- TC, pacnonaraemble BHe 30aHuii, MOTYT NoABepraTsCsi MOBPEXAEHUSIM;

- NOBbILIEHHAst BO3MOXHOCTb BO3AENCTBUS MOMNHNEBLIX Pa3psaoB.

|_|0pr| 3aLUTHOrO 3a3eMIieHNA:

- UCNONb30BaHME pa3BeTBIIEHHbIX CUCTEM 3a3eMI1eHNA;

- Hanun4dune pacnpenernieHHblX ToOKallbHbIX CACTEM OMNOPHOro 3a3eMsieHUd, Kak npaBuino, XOPOLO KOHTPOJIMPYyEMbIX;

- HanNU4Me ANeKTPUYECKNX CoeqMHEHUN Mexay oTaenbHbIMU NOKanbHbIMU CUCTEMAMM ONMOPHOro 3a3eMieHuns,;

- MOTyT UM€Tb MEeCTO 3Ha4YUTEJIbHbIe TOKM KOPOTKOIro 3aMblKaHNA Ha 3eMIIH0.

MpumeyaHune - Knacc 5 MecT pasMeLleHns MOXeT OblTb TUMUMYHBIM ANs npuMeHeHns TC Ha NpeanpusTUaX TsKenow
NPOMBILLIIEHHOCTM, 3MEKTPOCTaHLIMSAX U SMEKTPUYECKUX NOACTaHLUSAX.

Tabnuua A.5 - Knacc 5 mecT pasmelueHus

AnekTpomarHMTHas nomexa

CTeneHb MHTEHCUBHOCTU 3J'IeKTpOMaFHVITHOI7I
nomMexu Ang nopToB pasfnmiMyHOro enaa

Ccblinka MopT MopTt MopTt MopTt MopT
Ha HOMep | Kopryca | 9NeKTpo- | 9NeKTpo- | BBoAa- | 3aseM-
Tabnuubl NUTaHUS | NUTaHUS | BbiBoga | NeHus
HacTosI- nepe- nocTo- |CuUrHarnos
wero MEHHOro | SHHOro
cTaHpapTta TOKa TOKa
Hwn3koyacToTHbIE \ KoacbdomumeHT 1 - 2 - - -




KOHOYKTUBHbIE
ANEeKTpOMarHnTHbIe
nomMmexu

NCKaXXeHWs!
CUHycOMAansHOCTU
KPVBOW HanpsipkeHust

CwvrHansl,
nepegaBaemble Mo
CUIOBBIM NTUHUAM:
0,1-3 kl'y

3-95 kl'y,

95-500 klMy

KonebaHusa HanpsxeHns
3MEeKTPonMTaHus

MpoBanbl HanpskeHus

MpepbiBaHus
HanpsKeHns

HecummeTtpus
HanpskeHns

OmkrnoHeHus1
HarnpsxeHus

Huako4acToTHbIE
KOHAYKTUBHbIE
3NEKTPOMArHUTHbIE
noMmexu

VI3MmeHeHns 4acToTbl B
cuctemax
anekTpocHabxeHus

HaBepgeHHble
HW3KOYaCTOTHbIE MOMEXU

[MOCTOSAHHBLIN TOK B CETAX
nepemMeHHOro Toka

HwuskoyacTtoTHOE
MarHMTHoe none

OT cmMcTeM NOCTOsIHHOro
TOKa

Ha vacTtote
3NEKTPUYECKOW TAMN

Ha ocHoBHOWM 4YacToTe
3NEKTPONUTaHNS

Ha rapmoHumkax
OCHOBHOW 4acTOTbl
aneKkTponuUTaHus

He cBsizaHHOE C
CcCUCcTEMON
AneKTponuTaHus

HwuskouyacTtoTHOE
ANeKTpu4yeckoe none

OT cuctem NOCTOSAHHOIO
TOKa

Ha vactoTe
3NEKTPUYECKOW TAMN

Ha ocHoBHOM YacToTe
3NEKTPONUTaHNS




Bbicoko4acToTHble 10-150 kl'y, 7
KOHOYKTUBHbIE
HaBeeHHble
HernpepbIBHbIE
konebaHus
0,1-30 MI'y,
30-150 MI'y,
Bbicoko4acToTHbIe 3-95 kl'y, 2
KOHOYKTUBHbIE
3NEeKTPOMarHUTHbIe
NnomMexu OT CUCTemM
curHanusaumm no
CUNOBBLIM NMUHUAM
95-500 klMy
Bbicoko4acToTHbIe HaHocekyHaHOM 8
KOHOYKTUBHbIE ONUTEeNbHOCTHN
anepuoanyeckme
3NEKTPOMarHUTHbIE
noMmexu
MwukpocekyHaHon
anutenbHocTu (B
OnvKHEN 30He)
MukpocekyHaHon
ANuUTeNnbHOCTU (B
AanbHewn 30He)
MwnnucekyHgHon
OJIUTEeNbHOCTU
Bbicoko4acToTHble Bbicokon yacToTbl 9
KOHOYKTUBHbIE
konebaTenbHble,
nepexofHble NomMexu
CpepaHen 4yacToThl
Hwn3akon yactoTb
Bbicoko4acToTHble 9 ky-27 Ml'y (nobble 10
nsnyyaemble WCTOYHMKM)
3NeKTpOMarHUTHbIe Nons
(HenpepbIBHbIE
konebaHuns)
26-28 My
(pagmocTtaHumm
rpakgaHcKoro
AnanasoHa)
Jrobutenbckas
pagunocea3b (Bce
OnanasoHbl)
Bbicoko4acToTHbIe 27-1000 MI'y,
nsnyyaemble (nopTaTuBHbIE
3NeKTpoMarHUTHble nons | pagmoTenedoHbl 3a
(HenpepbIBHbIE WCKMIoYeHnem
konebaHusi) paguocTaHuun
rpakaaHCcKoro
ananasoHa)
27-1000 MI'y,

(MoBUnbHbIE




pagnoTenedoHbl 3a
VCKMIOYEeHNEM
pagmocTaHummn
rpakgaHCcKoro
AvanasoHa)

27-1000 MI'y (Bce 2 - - - -
WCTOYHUKM, UCKNIOYas
nopTaTuBHble,
MOBUnbHbIE
paanoTenedoHbl 1
paguocTaHuum
rpakgaHcKoro
ananasoHa)

1-40 Ty (Bce 3 - - - -
WCTOYHMKM)

Bbicoko4acToTHbIE MonHuesble paspsabl 11 2 - - - -
nsnyyaemble
UMMYMbCHblE
3NEKTPOMArHUTHbIE Nons
Boikntouartenu ¢ razoBom 4 - - - -
m3onsaumen Ha
3NEKTPUYECKNX
noAcTaHUMsAX

Bbikntovatenu Ha 4 - - - -
OTKPbITbIX 3N1EKTPUYHECKNX
noacTaHUmsaxX

Momexu B cuctemax 4 - - - -
areKTponuUTaHus

OnekTpocTaTnyeckme MepneHHbIn 12, 13 2 - - - -
pas3psgpl
bBbicTpbIv 2 - - - -

* laHHbIe Haxo4ATCA Ha pacCMOTPEHUN

A.6 Knacc 6 mecT pasmelleHus TC

XapakTepHble NpU3Haku NPUMEeHNTENbHO K noptam TC

[MopT kopnyca:

- MapkoBKa aBTOMOOUNEN NOA BbICOKOBONbTHBIMU MMHUSMU 3nekTponepeaayu;

- B HENocpeacTBEHHOW GrM30CTN MOTYT NPUMEHSITLCS NMOABWKHBIE paguonepeaaTymkm 3Ha4YUTENBHON MOLLHOCTH.
[MopTbl anekTponUTaHNs NepeMeHHOro Toka:

- MOryT ObITb MOOKMKOYEHbI K CUITOBBIM FIMHWAM, MPOXOASALLMM Ha OTKPBITOM BO3AYXE;

- NoABeprarTcsa 3Ha4YUTENbHLIM BO3AENCTBUAM MOSTHUEBLIX paspsaos.

[MopTbl aneKTponUTaHNsi NOCTOSAHHOIO TOKa - HEe NPUMEHSIIOTCS.

MopTbl BBOAA-BbIBOAA CUrHArMOB - MOABEPraloTCa 3Ha4YMTENbHbIM BO34ENCTBUAM MOMHUEBLIX Pa3psifoB.

[MopThbl 3aLMUTHOMO 3a3eMNEHNs - MPUMEHEHNEe ONUHHBIX Lernen ¢ pasnnyHbIMU TOYKaMKn OMOPHOro 3a3eMIeHus.

MpumeyaHns




1 Knacc 6 wmecT pasmelleHuss TC MoxeT ObiTb TUNWYHBIM ANA nNpumeHeHus TC  BOGMAM3M  OXMBMEHHBLIX
aBTOMarucTpanei 1 Ha ynuuax ¢ MHTEHCUBHBIM ABWXEHUEM.

2 MoxXeT ObITb MPMMEHEH 1 Ans cTaunoHapHbIx TC.

Tabnuua A.6 - Knacc 6 mecTt pa3meLleHus

CTteneHb UHTEHCMBHOCTW 3MNEKTPOMarH1THOM
OnekTpomarHuTHasi nomexa nomexun Ans nopToB pasfmMyHOro smaa
Ccblinka MopT MopTt MopTt MopTt MopTt
Ha HOMep | Kopryca | aNeKTpo- | 9NeKTpo-| BBOAA- | 3a3em-
Tabnuubl NATaHUS | NUTaHUS | BbiIBOA | NeHust
HacTosI- nepe- nocTo- |CuUrHanos
wero MEHHOro | SHHOro
cTaHgapTta TOKa TOKa
Hwn3koyacToTHbIE KoadhcomumeHt 1 - 2 - - -
KOHAYKTUBHbIE ncKaxxeHus
3NEKTPOMarHUTHbIE CYHyCcOMAanbHOCTH
nomexm KPVBOW HanpsbKeHNst
CuvrHanbl, nepegaBaemMble 2
no CUMNOBbLIM NINHUAM:
0,1-3 kl'y, - 1 1 - -
3-95ky - 1 1 - -
95-500 klMy - 1 1 - -
KonebaHusa HanpsixeHus 3 - 1 - - -
AneKkTponuTaHns
MpoBanbl HaNpsPKeHWA - 1 - - -
MpepbiBaHmA - 1 - - -
HanpsKeHus
HecummeTtpus - 1 - - -
HanpsKeHus
OmkrioHeHus - 2 - - -
HarnpsKeHust
M3ameHeHnsa 4yacToThl B - 1 - - -
cuctemax
anekTpocHabxeHus
HaBepgeHHble 4 - - - 1 -
HU3KOYACTOTHbLIE MOMEXM
[MOCTOSAHHBIN TOK B CETAX * - * * * -
NepeMeHHOro Toka
HuskouyacToTHOE OT cucTeM NOCTOSAHHOIO 5 1 - - - -
MarHuTHoe none TOKa
Ha vactoTe 1 - - - -
3ANEKTPUYECKON TAMN
Ha ocHoBHoOWM yacToTe 2 - - - -
ANeKTponuTaHns




Ha rapmoHunkax oCHoOBHOM
YacTOTbl ANEKTPONUTaHNSA

He cBsi3aHHoEe C
cuctemon
3ANeKTponuTaHns

Hwu3koyacTtoTHOE
ANeKTpuyeckoe none

OT cucTemM NOCTOSAHHOIO
TOKa

Ha vacTtote
3NEKTPUYECKON TAMN

Ha ocHoBHoW YacToTe
AneKTponntTaHua

Bbicoko4acToTHblE
KOHOYKTUBHbIE
HaBeeHHble
HernpepbIBHbIE
konebaHus

10-150 kl'y

0,1-30 MI'y,

30-150 MI'y

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
ANeKTpoMarHnTHble
nomMexun oT CUCTEM
curHanunsaudmm no
CUINOBbIM NMNHNAM

3-95kly

95-500 kl'y,

Bbicoko4yacToTHblE
KOHAYKTVBHblE
anepvioguyeckme
3MEKTPOMArH1THbIe
nomexw

HaHocekyHaHoM
ANUTEeNbHOCTU

MwukpoceKkyHOHOM
AnuTensHocTu (B
GrvKHen 30He)

MukpocekyHaHoM
anutenbHocTH (B
OanbHen 30He)

MunnucekyHaHom
AnuTenbHOCTU

BblCOKOYaCTOTHbIE
KOHZOYKTUBHbIE
konebaTtenbHble,
nepexogHble NoMexu

Bbicokon YacToThbl

CpegaHel 4acToThl

Hwu3skon yactoTbl

BblcokoyacToTHble
nsnyyaemble
3MNeKTPOMarHUTHbIe
nons (HenpepbIBHbIE
konebaHus)

9 kl'y-27 MI'y (ntobble
WUCTOYHUKM)

26-28 My,
(pagmocTtaHumn
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rpaxgaHcKoro
OnanasoHa)

Jliobutenbckas 3 -
paavocea3b (Bce
AnanasoHbl)

27-1000 Ml'y, 3 -
(nopTaTvBHbIE
pagvoTenedoHbl 3a
UCKMOYeHNeM
paguocTaHLumin
rpakgaHcKoro
OunanasoHa)

27-1000 MI'y 5 -
(MobunbHbIE
pagunoTtenedoHbl 3a
WCKIOYEeHNeM
paguocTaHLumin
rpakaaHcKoro
OunanasoHa)

27-1000 MI'y (Bce 2 -
WCTOYHUKM, UCKIOYas
rnopTaTuBHbIe,
MOOUnbHbIE
paavoTenedoHbl 1
pagvocTaHuum
rpaXxgaHcKoro
OuanasoHa)

1-40 My (BCE NCTOYHMKN) 2 -

Bbicoko4acToTHbIE MonHueBble paspsagbl 11 2 -
nsnyvyaemble
UMMYIbCHble
3NeKTPOMarHuTHble
nons

Momexu B cuctemax 2 -
ANeKTponuTaHns

OnekTpocTaTnyeckme MepaneHHbIn 12,13 1 -
pas3psapl
BobicTpbin 1 -

* [laHHble HAaXOA4ATCS HAa PacCMOTPEHUN

A.7 Knacc 7 mect pasmelleHma TC

XapaktepHble Npu3Haku NpUMeHnTENbHO K noptam TC

[MopT kopnyca:

- UCMNOMb30BaHMEe CrneumnanbHOro sKkpaHa 3gaHus;

- MPMMEHeHMe NEePEHOCHbIX pagnMocTaHUMii MOXeT ObiTb 3anpeLleHo.
[MopTbl anekTponUTaHUsi NeEpeMEHHOro Toka:

- NMOAKITHOYEHUNE K CMITOBLIM Kabensim;

- BO3MOXHO NMPUMEHEHNE KOPOTKNX OTPE3KOB BO3OYLUHbIX CUOBbIX JIMHUN;




- BbICOKME YPOBHW TAapMOHUK HaMNpAXeHuA 3SneKkTponutTaHuna (npmmeHeHme O60py,D,OBaHM$| MHOPMALMOHHbIX
TEXHOSNOMMN, CBETOBbIX I'IpVI60pOB, perynmpyembiX 3N1EKTPUHECKNX I'IpVIBO,D,OB);

- IpUMeHeHne 060pyI0BaHUS C YCTAHOBKOW Ha Kpblllax 34aHWI (BO3MOXHOCTb BO34EWCTBUSA MOTHMEBbLIX Pa3psiioB).
[MopT anekTponuTaHusa NOCTOAHHOIO TOKa:

- NpMMeHeHne (HaxoxaeHune B pesepse) cuctem 6ecnepebonHOro NUTaHus;

- BO3MOXHO MCMOMNb30BaHMe pe3epBHOIO 3MEeKTPUYECKOro reHepaTopa.

MopT BBOOA-BbIBOAA CUIHAOB:

- MCMONb30BaHNe YCTPOMNCTB 3aLUNTbl OT NePEHANPSKEHNA Ha NUHUAX CBA3M;

- MPUMEHSATCS MEPONPUATUSA AN YMEHbLIEHUSA BO3AENCTBUSA SNEKTPOCTATUYECKMX pa3psiaoB.

[MopThbl 3aWNTHOrO 3a3eMseHnst - NPUMEHEHNE cneuunanbHO CKOHCprVIpOBaHHOﬁ CUCTEMbI 3a3eMineHnd, Ha KOTopyro
NpaKkTU4eCKn He OKa3blBakOT BIINAHNE CUNOBbIE YCTAaHOBKU N MOJTHUEBbIE pa3paabl.

lMpumeyaHne - Knacc 7 mecT pasMmelleHuss MOXeT ObiTb TUMMYHBLIM Ans npumeHeHns TC B NOMeLLeHusiX LeHTpa
nepegayv AaHHbIX.

Tabnuua A.7 - Knacc 7 mecT pasmelleHus

CTteneHb MHTEHCMBHOCTW 3MEKTPOMAarH1THOM
nomexu Ans NopToB pasfU4yHoOro Buaa
AnekTpomarHMTHasi nomexa
Ccbinka Ha | TopT MopTt MopTt MopTt MopT
HoMmep KOpnyca | aneKkTpo- | aneKTpo-| BBOAa- | 3a3eMm-
Tabnmubl NUTaHUA | NUTaHUA | BbIBOAA | NeHust
HacTosLero nepe- nocTo- |curHanos
cTaHpapTa MEHHOrO0 | SIHHOrO
TOKa TOKa
Hwn3koyacToTHbIE KoadhcomumeHt 1 - 1 - - -
KOHOYKTUBHbIE UcKaxxeHus
3NEKTPOMArHUTHbIE CYHyCOMAanbHOCTH
nomexm KPVIBOW HanpsbKeHWst
CurHansl, 2
nepegaBaeMble Mo
CWMOBbLIM NINHUAM:
0,1-3 kl'y, - 1 - - -
3-95ky - 1 - - -
95-500 kl'y, - 1 - - -
KonebaHusa HanpsixeHus 3 - 1 - - -
3NEKTPONUTaHNS
lMpoBanbl HanpsKeHus - 1 - - -
MpepbiBaHua - 1 - - -
HanpsKeHus
HecnmmeTpus - 1 - - -
HanpsKeHus
OmkrnoHeHus - 2 - - -
HarnpspKeHust




M3ameHeHnsa 4acToThl B
cucrtemax
3HeKTp00Ha6)KeHVI$|

HaBepneHHble
HM3KOYaCTOTHbIE NMOMEXM

[MOCTOSAAHHBIN TOK B CETAX
NnepeMeHHOro Toka

HwuskoyacTtoTHOE
MarHMTHoe none

OT cucTemM NOCTOSAHHOIO
TOKa

Ha vactote
ANEKTPUHECKON TAMN

Ha ocHoBHoW YacToTe
3NEeKTPONUTaHNs

Ha rapmoHumkax
OCHOBHOW 4acTOTbI
3NEKTPONUTaHNS

He cBsA3aHHoe ¢
cuctemon
3NEeKTPoNUTaHNs

HwuskoyacTtoTHOE
ANneKTpu4eckoe none

OT cucTeM NOCTOsIHHOIO
TOKa

Ha vactote
3NEKTPUYECKON TAMN

Ha ocHoBHoW YacToTe
3NeKTponuTaHns

Bbicoko4acToTHble
KOHOYKTUBHbIE
HaBeOeHHble
HenpepbIBHbIE
konebaHus

10-150 kl'y,

0,1-30 MI'y,

30-150 MI'y

Bbicoko4acToTHbIe
KOHOYKTUBHbIE
ANeKTPOMarHuTHble
NoMexu OT CUCTEM
curHanmsauum no
CUIOBbIM NTIUHUAM

3-95ky

95-500 kl'y,

Bbicoko4acToTHbIe
KOHOYKTUBHbIE
anepuvoaunyeckue
ANEKTPOMarHUTHbIE
nomexu

HaHocekyHaHoM
ONUTENBHOCTU

MukpocekyHaHoOM
ONUTENBHOCTK (B
OnvbKHen 30He)

MwukpocekyHaHOWM
ONUTENBHOCTK (B
JanbHen 30He)




MunnucekyHgHowm
ONUTENbHOCTU

Bbicoko4acToTHble
KOHAOYKTUBHbIE
konebaTenbHble,
nepexofHble nomexu

Bbicokol YacToThbl

CpefaHeli yacToThl

Hw3akon yactoTbl

Bblcoko4acTOTHbIE
nanyyaemble
3NEeKTPOMarHUTHbIe
nons (HenpepbiBHbLIE
koneb6aHus)

9 klMu-27 Ml'y (ntobble
NCTOYHUKM)

26-28 MI'yy
(paguocTtaHumu
rpaXkgaHcKoro
OunanasoHa)

Jllobutenbckas
pagunocBa3sb (Bce
JunanasoHbl)

27-1000 Mr'y
(nopTaTuBHbIE
paguoTenedoHbl 3a
UCKMoYeHnemM
paguocTaHuui
rpaXxaaHcKoro
OuanasoHa)

27-1000 MI'y,
(MobunbHbIE
pagvoTenedoHbl 3a
UCKITIOYEHNEM
paguocTaHuui
rpaxgaHcKoro
OuanasoHa)

27-1000 Mr'y (Bce
WCTOYHUKM, UCKNoYas
nopTaTuBHble,
MOOUMbHbIE
paguoTenedoHsl 1
paguocTaHuum
rpakaaHCKoro
OunanasoHa)

1-40 Ty (Bce
WUCTOYHUKM)

10

Bbicoko4acToTHbIe
nanyyaemble
UMMYNbCHbIE
ANEKTPOMarHUTHbIE
nons

MonHueBble paspsaabl

Momexun B cuctemax
AneKTponntTaHna

11

AnekTpocTaTuyeckme
pa3psabl

MepaneHHbIn

BbicTpbIN

12,13




* [laHHble HaxoaAaTCs Ha paccMoTpeHnn

A.8 Knacc 8 mect pa3melleHusa TC
XapakTepHble Npu3Hakn NpUMeHnTensHo K noptam TC
[MopT kopnyca:

- HemocpeacTBeHHas 6rM30CTb K NPOMBILLIEHHBIM, HAYYHBIM U MEAULMHCKUM BbICOKOYACTOTHLIM YCTPOWCTBAM Maromn
MOLLLHOCTU;

- Hann4yne peHTreHOBCKUX MMMNYIbCHbIX VI3ﬂy‘-IeHI/II7I N PEHTIeHOBCKMX YCTaHOBOK;
- NpuMeHeHne 060py/J,OBaHVI9| ana gpatepmun;

- NpUMeHeHne oBopyaOBaHMA, UCMOMb3YIOLLEro U3NydYeHUst B rurarepLeBoi nonoce 4actoT (NIMHEHbIE YCKOpUTEnH,
MarHeTPOHbI);

- MPMMEHeHMe ynbTpa3ByKOBOro o6opyaoBaHus.

[MopTbl aNekTponMTaHMa NepeMeHHOro Toka:

- MoAKIoYeHre MeanumuHckoro obopyanoBaHms xm3HeobecneyeHus;
- NCMoSb30BaHUE M30NMPYIOLLNX TPAHCHOPMaTOPOB;

- NpMMeHeHne cuctem GecnepebonHOro NUTaHUs;

- HanMumMe pe3epBHbIX SNIEKTPUYECKUX FEHEPATOPOB.

MMopTbl 3NeKTponNUTaHWsA NOCTOSHHOIO TOKA - HE MPUMEHSIOTCS.
MopTbl BBOAA-BbIBOAA CUTHASOB:

- nomexu B pesynbTaTe MNpPOLECCOB KOMMYTaLUMM B CUIIOBbIX CETSX MOMyT OKasblBaTb BRMSIHUE Ha annapaTtypy
nepenayv faHHbIX;

- NPUMEHEHWNE HWU3KOYPOBHEBBIX CUCTEM PErMCTPaLMMN AAHHbIX.

[MopTbl 3aWMTHOrO 3a3eMmneHust - NMPUMMEHEHME chneumnanbHo CKOHCprMpOBaHHOﬁ CUCTEeMbl 3a3eMlieHna B uenax
obecneyeHns 6esonacHocTu npUMeHeHnA o6opy,u,osaHV|$|.

MpumeyvaHusa

1 Knacc 8 mecT pasmelleHnss MOXeT ObiTb TUMMYHBIM Ans npumMeHeHust TC B MOMELLeHUsX KNMHUK, 6onbHuUu,
rocnuTanemn.

2 B HEKOTOpbIX MOMELLEHUSIX, COoAepXKaLlmX oGopynosaHme AA0EPHOro MarHUTHOro pes3oHaHca, MOrytT MMeTb MeCTO
BbICOKME YPOBHU NOCTOAHHbLIX U HU3KOYACTOTHbIX MarHMTHbIX nonemn.

3 MoryT NpMMEHSTLCS MMMYMbCHbIE Na3epbl U BbICOKOYACTOTHbLIE SMEKTPOXUPYPIUYECKNE UHCTPYMEHTbI.

Tabnuua A.8 - Knacc 8 mecTt pasmelleHus

CTeneHb UHTEHCUBHOCTW 3NEKTPOMarHMTHOM
nomMexu Ansa nopToB pasfmiMyHOro enaa
SﬂeKTPOMaFHVITHaﬂ nomMmexa

Ccbinka Ha | TMopTt MopTt MopTt MopTt MopT
Homep Kopryca | aneKkTpo- | aNekTpo- | BBOAa- | 3a3eM-
Tabnuubl nUTaHUs | NUTaHUS | BbiBOAA | NEeHud
HacTosLero nepe- nocTo- | CUrHanos




CTaHgapTa

MEHHOIro
TOKa

AHHOIo
TOKa

Hwn3koyacToTHbIE
KOHOYKTUBHbIE
ANeKTpoMarHnTHble
nomexu

KoadbdmumeHT
NCKaXXeHNs
CUHyconaanbHOCTH
KPMBOWN HanpsiXeHns

1

1

CwvrHansl,
nepegaBaemMblie Mo
CUNOBBIM NTUHUAM:
0,1-3 kly

3-95klMy

95-500 klMy

KoneGaHusi HanpsikeHus
3neKTponuTaHus

MpoBanbl Hanps>keHns

MpepbiBaHMA
HanpspKkeHus

HecummeTtpus
HanpspkeHus

OmkroHeHus1
HanpsiKeHusi

VI3MmeHeHns 4YacToTbl B
cuctemax
anekTpocHabxeHus

HaBepgeHHble
HM3KOYaCTOTHbIE MOMEXMU

[MOCTOSAHHBLIN TOK B CETAX
nepemMeHHOro Toka

HwuskoyacTtoTHOE
MarHMTHoe none

OT cmMcTeM NOCTOSIHHOro
TOKa

Ha vacTtoTe
ANEKTPUYECKOMN TAMM

Ha ocHoBHOWM 4YacToTe
3NeKTponuTaHns

Ha rapmoHumkax
OCHOBHOW 4acTOTbl
3NEKTPONUTaHNS

He cBsizaHHOE C
CcCUCcTEMON
AnNeKTponuTaHus

HwuskouyacTtoTHOE
ANeKTpu4eckoe none

OT cuctem NOCTOSAHHOIO
TOKa

Ha vactoTe
3NEKTPUYECKOW TAMN

Ha ocHoBHOW YacToTe




ANeKTponnTaHna

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
HaBedeHHble
HenpepbIBHbIE
konebaHus

10-150 kI

0,1-30 My,

30-150 Ml'y,

Bbicoko4acToTHbIE
KOHOYKTUBHbIE
ANeKTpoMarHnTHble
nomMexun oT CUCTeM
CurHanunsaudmm no
CUINOBbIM NMMHNAM

3-95 kl'y,

95-500 kl'y,

Bbicoko4yacToTHble
KOHOYKTVBHblE
anepvioguyeckme
3MEKTPOMarH1THbIe
nomexw

HaHocekyHaHOM
ONNTENbHOCTH

MukpocekyHaHon
ANUTENbHOCTU (B
OnuKHEN 30He)

MwukpocekyHaHon
anutenbHocTu (B
AanbHen 30He)

MwunnucekyHaHon
ONUTENbHOCTN

Bbicoko4acToTHblE
KOHAOYKTUBHbIE
konebaTenbHble,
nepexofHble NomMexu

Bbicokon yacToTbl

CpeaHen 4yacToTbl

Hwn3kon YacToThbl

BbicokoyacToTHbIe
nsnyvyaembie
3MNeKTpOMarHUTHbIE
nons (HenpepbiBHbIE
konebaHus)

9 ky-27 Ml'y (noboble
WCTOYHMKM)

26-28 MI'y
(pagvocTtaHumm
rpakgaHcKoro
AnanasoHa)

JTiobutenbckas
pagunocea3b (Bce
OnanasoHbl)

27-1000 MI'y,
(nopTatmBHbIE
pagnoTenedoHbl 3a
VCKMoYeHnem
pagmocTaHummn
rpakaaHCcKoro
ananasoHa)

10




27-1000 Ml'y 2 - - - -
(MobunbHble
pagvoTenedoHbl 3a
UCKIMIOYEHNEM
pagmocTaHummn
rpagaHckoro
ananasoHa)

27-1000 MI'y (Bce 2 - - - -
WCTOYHUKM, UCKITIOYas
nopTaTuBHbIe,
MOBUnbHbIE
paanoTenedoHbl 1
paguocTaHuum
rpaxgaHcKoro
ananasoHa)

1-40 Iy (Bce 2 - - - -
WCTOYHMKM)

Bbicoko4acToTHbIE MonHueBble paspsabl 11 2 - - - -
nsny4yaemble
UMMYIbCHbIE
3NEKTPOMarHUTHbIE
nons

Momexm B cuctemax 2 - - - -
aneKkTponuUTaHus

OnektpocTaTtuyeckme | MeaneHHbINn 12,13 2 - - - -
paspsagpl
BbicTpbIv 2 - - - -

* [laHHble HaxoasaTcs Ha paccMoTpeHnn

MPUNOXEHWE B
(cnpaBouyHoe)

I/I3ny=|aeMb|e KonebaTternbHble ANeKTpomMarHnTHble nons

Manyyaemble koneGaTenbHble 9MeKTPOMarHWTHblE MOns npeacTaBnaloT cobon rmasBHbIM  06pasoM  U3nyyYeHus
pagvonepeaarLwmx yCcTponcTB C MOAYNMpoBaHHbIMKM Hecywwmmu. PucyHok B.1a npepcrtaBnseTt cnektp curHana ¢
YacTOTHOW wnn a3oBOA MOAYNAUMEN, PUCYHOK B.16-cnekTp amnnuMTygHO-MOAYNMPOBAHHOIO curHana ¢ AByMs
OOKOBBIMKW MOMOCaMM U NOAABIEHHON HeECyLen, pUCyHoK b.1B - cnekTp curHanma ¢ amnnuMTygHOW Mozynsauven ogHon
TOHanbHOW YacTOTOW, pUCYHOK B.1r - chopmy 3aTyxatoLlero cuHycomaansHoro konebanus.
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Pl/lcyHOK B.1 - Tunu4yHble xapakTepncTukn n3ny4vyaembix konebaTtenbHbIX 3ANEKTPOMArHUTHbIX Nonen

VcTouHrKamu nanyyaemblx konebaTenbHbIX SNeKTPOMarHUTHbIX Nonen MoryT ObITh:

- TENEBU3NOHHbIE U paanoBeLLaTenbHble NepeaaTymky;

- NopTaTUBHbIE N MOBUIbHbIE paanoCTaHUuW;

- MPOMBILLIIEHHbIE, Hay4Hble, MeanLMHCkue 1 bbiToBble (MHMB) BbiCOKOYACTOTHbIE YCTPONCTBA.

MHorve wmMnynbCHblE 3MEKTPOMArHUTHBIE MONSA, TakMe Kak M3Ny4YeHUs PaavoNiOKaUMOHHBIX CTaHUWUA, SIBNSATCS
naykamy Hes3aTyxarLMX 3NEeKTPOMArHUTHbIX BOSH. VICTOYHUKM, co3patolime 3HauuTeNbHble KOHOYKTUBHbIE MOMEXU Ha
rapmMoHMKax OCHOBHOW 4acTOTbl SMIEKTPUYECKOW CETU, Takke MOryT paccMaTpyBaTbCs Kak SMUTUPYKOLLME M3NydYaeMble
HesaTyxalolimMe SneKTPOMarHWTHbIE MOMsl, HanpuMep, WMMNYNbCHbIE WCTOMHUKMA MNUTAHWUS C  LUMPOTHO-Ha30BOW
Moaynsiumen.

B Tabnuue B.1 npuBeaeHbl pe3ynbTaTthl pacHeTOB pacCTOSHUIA Mexay paguonepeaarLmmMm yctporcteamu u TC, npu
KOTOPbIX HAMPsPKEHHOCTb 3NIEKTPOMArHWTHOrO Moss, CO34aBaeMoro pagvonepenarolMy YCTPOMCTBaMU pasnmMyHOro

Ha3Ha4eHud, He npeBbillaeT YCTaHOBJTIEHHOIO 3Ha4YeHuA E L-

PacyeTbl npoBedeHbl ANs HecKonmbkux 3HaueHnii E |, cooTeeTcTBylowmx pasnmuHbIM CTEneHAM MHTEHCMBHOCTU
3MEeKTPOMarHMTHoM nomexw (cM. Tabnuuy 10) U TUNOBbIX 3HAYEHWUI MOLLHOCTU paguonepeaaTynka P.



Tabnuua B.1 - PaccTosiHe mexay pagvonepedaTtymkoM C BbIXOAHOW MOLLHOCTBIO P 1 TexHudYeckum cpedcTBOM Ans
pa3nuyHbIX CTENEHEN MHTEHCUBHOCTM 3MEKTPOMArHUTHbIX NMOMeX (HanpsiKeHHOCTe aNeKTPOMarHUTHOro nosst)

PacctosHue mexay paguonepegaowum yctponctsom n TC, m
CreneHb HanpsxkeHHocTb | PaguoBewaTteneHble | [lepeHocHble | lMepepatumku | TeneBuU3NOHHbIE
WHTEHCMBHOCTU nons EL B/M nepegaTymky ¢ paguocTaHLuK | rpaxaaHCcKoro nepegartymku
3NEeKTPOMarH1THoOn ’ amMnnuTygHoM (27-1000 Mr'u, | AnanasoHa (26- | (48-233 MI'u,
nomexu mMoaynsaumen P=5 BT) 28 My, P=12 P=200 kBT)
(150 klu-30 My, BT)
P=500 kBT)
1 0,3 15650 52 80 9900
2 1 4950 16 24 3130
3 3 1565 52 8 990
4 10 495 1,6 2,4 313
5 30 156 0,5 0,8 99

NPUNOXEHWE B
(cnpaBo4HoE)

Manyyaemble UMNynbcHbIe (MepexoAHble) 3NeKTPOMarHUTHbIe Nons

MNanyyaemble MMMyNbCHbIE 3NEKTPOMarHUTHbIE MOMs MOryT GblTb pasHooGpasHbiMU. [Be TUNWuHble POPMbl TaKuX
nomex rnokasaHbl Hwxke. PucyHok B.1a npeacraBnsieT anekTpuyeckoe rore paspsiga MOMHUM Ha paccTosiHuu 1 KM,
pucyHok B.16 - anekTpuyeckoe nore Ha paccTosHMM 1 M OT MecTa paspsifa CTaTUYEecKOro arneKkTpuyecTsa. 3HaueHue
dE/dt (pucyHok B.16) cooTBETCTBYET MakCUMarnbHON CKOPOCTU M3MEHEHWS] HAMPSKEHHOCTU 3TIEKTPUYECKOTO NONS.

Lol
1

HanpaxeHHOCTE 3NeKTDHYECKOMD
nonA, KBl
-9
|

HanpRxeHHOCTE 3NEKTRHYECKAND
nong, kBl

50 100
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1
150
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100 !
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-
/|
S
_Eu._.
T T -
0 5 10
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PucyHok B.1 - TunuyHble popMbl n3rydaemblX MMMYMbCHbIX MONen

Oowmummn npUYMHaMn N3nyd4aemblX UMNYMbCHbIX 3NIEKTPOMAarHUTHbLIX MNOMen ABMSTCS:



- MOJTHMEBbIE pa3paabl;
- pa3pAanbl CTaTU4ECKOro 3J1IeKTpn4ecTBa;
- BKITHOYEHUS/BbIKITIOYEHUS Harpy3oK B HU3KOBOJIbTHbIX 1 BbICOKOBOJIbTHbIX 3J1IEKTPUYECKNX CEeTAX.

3artyxawwme konebatenbHble Nonsi ¢ ObICTPbIM BpeMeHeM HapacTaHud, umerowme Gonbwe 4yem 10 uameHeHumn
NONAPHOCTW, MOTYT ObITb pasfeneHbl Ha UMMNYNbCHYO U konebaTenbHy YacTu.

TMPUTIOXXEHUWE T
(uHghopmayuoHHoe)
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