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Mpeaucnosne

1 PASPABOTAH N BHECEH TexHu4eckum KOMMTETOM MO CTaHAapTu3auunm B
06nacTn 9NEKTPOMArHUTHOM COBMECTUMOCTH TexHnyeckux cpeacts (TK 30)

2 NPUHAT W BBEOEH B OEVMCTBWE [NocTaHoBneHuem [occtanoapTa Poccum
ot 22 nekabpsa 1999 r. N 559-ct

3 Hactodumin cTaHOapT COAEPXUT aAyTEHTUYHbIA TEKCT MeXOyHapOL4HOro
ctaHgapta MOK 61000-4-6 (1996-03), n3g.1 "OnekTpomarHuTHasi COBMECTUMOCTb
(BMC). YacTte 4. MeTtogbl ucnblTaHUi U namepeHun. Pasgen 6. YCTOMYMBOCTb K
KOHOYKTUBHbIM  MOMEXaM, HaBeAEeHHbIM  paguoyacToTHbIMM  momamn"  C
AOMNONHUTENbHLIMKM  TpeboBaHUAMK, OTpaxawwwmmMm NOTPEOHOCTN  3KOHOMMUKU
CTpaHbl
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Hactosaumn crtaHgapTt sBnsetcs 4acTtbto ctanHgaptoB MOK cepum 61000
COrfiacHoO crieayroLen CTpyKType:
YacTtb 1 OcHoBbI
O6wee paccmoTpeHune (BBeaeHue, yHaaMeHTarnbHble NPUHLMMbI)
OnpepneneHus, TeEpMUHOOMUS
YacTb 2 OnekTpomarHuTHaa obcTaHoBKa
OnuncaHune 3nekTpoMarHUTHOM 06 CTaHOBKM
Knaccudwmkaums anekTpoMarHuTHOM 06 CTaHOBKN
Y pOBHU 3MEKTPOMArHNTHON COBMECTUMOCTU
Yactb 3 Hopmbl
Hopmbl nomexoammnccumm
Hopmbl MOMEXOYCTOMYMBOCTM (B TeX CryyasX, KOrda OHU He sBhslTCA
NpeaMeToM pPacCMOTPEHUA TEXHUYECKUMW KOMUTETaMKu, paspabaTtbiBaloLmMm
CTaHOapTbl HAa NPOAYKLMIO)
YacTb 4 MeTogbl UCNbITaHUA U U3MEPEHNIA
MeToabl nsmepeHun
MeToab! ncnbiTaHUn
YacTb 5 PykoBoacTBa No yCTaHOBKE M MOMEXOMOLaBIIEHMNIO
PykoBoacTea no yctaHOBKe
PykoBogcTBa no noMexonogaBrieHnto
YacTtb 6 O6wme ctaHaapThl
YacTb 9 PasHoe
Kaxxgas 4yacTb nogpasgensieTca Ha pasfgenbl, KoTopble MoryT ObiTb
onybMKOBaHbl Kak MeXayHapOAHble CTaHAapThbl MO0 Kak TEXHUYECKNE OTYETDI.

1 O6nactb NnpuMeHeHuns



Hactosumin  cTaHgapT  pacnpocTpaHsieTcsl  Ha  9NEeKTPOTEXHUYECKUE,
9NEKTPOHHbIE U paduoarieKmpoHHbIe n3nenua n obopyaoBaHune (qanee B TEKCTE -
TeXHUYECKNe cpeacTaa) 1 ycTaHaBnmBaeT TpeboBaHNs YCTOMYNBOCTM TEXHUHECKMX
cpeactB (TC) K KOHOYKTMBHBLIM 3IeKTPOMarHUTHLIM rnoMexam (fanee B TEKCTe -
NOMEXN), BbI3bIBAEMbIM U3MYYEHUAMU MNPENMYLLECTBEHHO paguonepesaroLLmx
ycTponcTB B nosoce YactoT oT 150 kl'y go 80 My,

Ctangapt npumensaetcs ana TC, mmerowmx xoTs Obl OOMH MOAKIOYEHHbIN
(nogknovaembln npu akcnnyatauum TC) NpoBogHUK (Kabenb): anekTponuTaHus,
nepenayv CUrHarnoB, yrnpaBfieHUs!, 3a3eMSIEHNS U T.4.

MpumeyaHue - MeToabl UCNbITAHWUW YCTAHOBIEHbI B HACTOSLLEM CTaHAapTe Ans
oueHKkn adbdpekToB Bo3aencTBms Ha TC KOHOYKTMBHLIX nomex. MogenuposaHue v
N3MEpPEHNE MapaMeTpoB MNOMEX He obecneymBaroT [OCTATOYHOM TOYHOCTU 4NN
KOSMYECTBEHHOIro onpeaesieHna ykasdaHHbIX 3ddpeKToB. YCTaHOBMEHHbIE METOAbI
MCNbITaHU NpeaHa3HayYeHbl, B MEPBYO odepeab, Ans obecneveHns 4oCTaToOuHON
BOCNPON3BOAUMOCTUN pPe3yrbTaToB, MOSYYEHHbIX C WUCMOMb30BaHMEM pPa3fMYHbIX
CpenCcTB UCMbITaHUA, MPU KA4eCTBEHHOM aHanm3e 3opeKToB.

HacTosawmn cTaHgapT He ycTaHaBnMBaEeT WCMbITaHUA, MPUMEHAEMbIX A5
KOHKpeTHbIX TC mnnm cuctem. Ero rmaBHoM 3agaven siBnsietca obecnevyeHne Bcex
3aMHTEPECOBaHHbIX TEXHUYECKUX KOMUTETOB no CTaHgapTusauum,
paspabarbiBaloLyX CTaH4aAPTbl HA NPOAYKLUMIO, OOLLMMWN CCbINTIOYHBIMU OaHHBIMM.
TexHnyeckne KomMuTeTbl Mo cTaHgaptm3auum (unm mnsrotoButenm TC) HecyT
OTBETCTBEHHOCTb 3a BbIOOp BWOOB W CTENEHEW XEeCTKOCTU UCMbITaHWN,
npumMmeHsiembix ans TC.

CmeneHu xecmkocmu ucrbimaHul Ha ycmouyueocmb K KOHOYKMUBHbIM
rnomexam, HageOeHHbIM pPaduo4acmomHbIMU 37IEKMPOMacHUMHbIMU 10715IMU 8
oripedesieHHoU  rosioce  (nosiocax) 4Yacmom, U MemoObl  ucrbimaHul
ycmaHasnusarom 6 cmaHOapmax Ha TC KOHKpemHo20 suda U 8 mexHuU4Yeckou
dokymeHmauuu Ha TC 8 coomeemcmeuu ¢ HacmosWwUM cmaHOapmom.

lpu ycmaHosneHuu mpebosaHuu k TC rno ycmou4yusocmu K 8030elcmeuto
paduoHacmomHbIX 3MIEKMPOMacHUMHbIX U3/ly4YeHull Hacmosawud cmaHO0apm
npumeHsitom coemecmHo ¢ TOCT P 51317.4.3.

TpebosaHusi Hacmosiwe2o cmaHOapma siensiromcs 0bs3ameribHbIMU.

CoolepxxaHue cmaHOapma MOK 61000-4-6-96 HabpaHO npsMbIM WpUhmom,
dornonHumernbHble mpebosaHusi k cmaHOapmy MOK 61000-4-6, ompaxarowjue
rnompebHoCcMu 3KOHOMUKU CMpaHbl, - KyPCUBOM.

2 HopmaTtuBHbIE CCbINKU

B Hacmosiwem cmaHOapme UcCrofib308aHbl CCbIIKU Ha credyrujue
cmaHOapmabl:

TOCT 30372-95/TOCT P 50397-92 COBMECTUMOCTb TEXHUYECKUX CPeacTB
3MeKTpoMarHuTHas. TepMuHbl U onpeaeneHus

[OCT P 51317.4.3-99 (M3K 61000-4-3-95) COBMECTUMOCTb TEXHUYECKUX
cpencTts SNEKTPOMarH1UTHas. YCTOMYMBOCTb K paanMo4acTOTHOMY
SMeKTpPOMarHMTHoOMYy nomo. TpeboBaHus U MeToAbl UCMbITAHWUN

[OCT P 51318.14.1-99 (CUCIIP__14-1-93) COBMECTUMOCTb TEXHUYECKUX
CPEeACTB 3MeKTpoMarHuTHas. PaavonoMexu uHAycTpuanbHble  OT  ObITOBbIX
NpnbOpPOoB, SNEKTPUYECKUX NHCTPYMEHTOB U aHamNOIMYHbIX YCTPOWUCTB. TpeboBaHus
N MEeTObl UCMbITAHWUN

3 O6wme nonoxeHus
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McToyHMKaMmM nomex, NPUMEHUTENBHO K KOTOPbIM B HAcTOALWEM cTaHaapTte
pernameHTUpoBaHbl TpeboBaHusa nomexoyctonumBoctTn TC, saBnsaAlTCHd, B
OCHOBHOM,  3feKTPOMarHWTHble oM, Cco3JaBaemMble  paauonepesaroLymMm
YCTpOMUCTBaMW. YKa3aHHble 3feKTpOMarHUTHbIE MOfs MOryT BO3JEeWUCTBOBaTb Ha
NPOBOAHMKMW, NOAKMOYEHHbIe K TC, yCTaHOBMEHHbIM B MECTax aKCMnyaTauymu.

Pasmepbl TC, apnsiowmxcs B 60MbLUMHCTBE CrlydaeB COCTaBHbIMWU 4acTAMM
GombwMX cucTem, nofaraloT ManbiMM B CPaBHEHUMM C  OfIMHOW  BOJSHbI
anekTpomarHuTHoro nons. MNogkntodeHHsle Kk TC NpoBOgHUKKU, B TOM Yuche Kabenu
AMEeKTPONUTaHnA, JuHUA  CBA3W, Kabenu, coeguHsawowme  Orokn,  MoryT
paccMmaTpMBaTbCS Kak NaCcCUBHbIE MPUEMHbIE aHTEHHbI.

HaBegeHHble B YyKa3aHHbIX MNPOBOAHWKAX HarnpsiKeHWsi Bbi3blBaOT TOKM,
npoTtekatowpme Yepes TC. [Npyn npoBegeHUN UCMbITAHUW HaA NMOMEXOYCTOMYMBOCTb
npeanonaraT, 4YTO NOAKMOYEHHble K TC MNpPOBOAHMKM SBMAOTCA  OMNOMSAMMA

(anuHon Af4,  ASZ). YKkasaHHble OMNONMM  3aMEHSAIOT  YCTPOMCTBaMu
ceaAsn/pasesaskm (YCP), umetowmmmn nonHoe conpoTuBrieHne obuwero Buga no
OTHOLLEHMIO K NriacTuHe 3asemreHuns, pasHoe 150 Om.

B cooTBeTCcTBUM C pernaMmeHTMpPOBaHHbIM B HACTOSILLEM CTaHOapTe MeToaoM
BO3[ENCTBME IMEKTPOMarHUTHbIX norei Ha wucnoityemoe TC  (UTC) n
MNOAKIMOYEHHbIE K HEMY MPOBOAHMKM UMUTUPYIOT 3NEKTPUYECKMMU N MarHUTHbIMK
nonammn (E n H), obpasyembiMn HanpsHkeHUsIMM M TOKamMK, CO3JaBaeMbiMX Ha
paboyem MecTe Ana UCMbITaHUI, Kak NOKa3aHo Ha pUCyHKe 1a.

MeToa mCnbITaHUA OCHOBAH Ha MUCMOMb30BaHUM YCTPOMUCTB CBA3U/Pa3BsA3Ku, C
MOMOLLBI0 KOTOPbIX MOMEXY BBOAAT B K&XKObIN MOMEHT BPEMEHU B OAMH NPOBOLHUK,
noakntodeHHbIn K UTC, B TO BpeMs Kak Ha ocTarbHble NOAKMYEHHbIE NPOBOAHNUKN
nomexy He nogatoT (CM. pucyHok 16). Takon meToa SBNsSeTCa NPUONMKEHHbIM, Tak
Kak B peanbHOW OBCTaHOBKE 9fekKTPOMarHUTHbIE Mofs BO3AEUCTBYOT C
pasfnMYHbIMKM amMnMTygaMm 1 pasamm Ha Bce MoaksoveHHble K TC npoBOAHUKM
OLHOBPEMEHHO.

TpeboBaHMst K yCTpOMCTBaM CBS3W/pa3Bs3kyM ycTaHoBfeHbl B 6.2. Jlobble
YyCTpOWCTBa CBA3W/pa3BA3kK, yooBneTBopsowme TpeboBaHMsaM, YCTaHOBIIEHHbIM B
6.2, MOryT 6bITb NMPUMEHEHbI Npy NpoBeAeHUn ncnbiTaHnin TC Ha YCTOMYMBOCTbL K
KOHOYKTMBHbIM MOMEXaM, HaBeOEHHbIM Pagno4acTOTHbIMU 3SIEKTPOMarHUTHLIMA
nonsamu.

4 OnpepeneHus

B Hacmosuwem cmaHOapme rpuMeHsitom mepMuHbl, ycmaHosreHHble 8 T[OCT
30372/TOCT P 50397, a makxe criedyroujue.

4.1 OKBMBAnNeHT Pyku - 3eKTpUYeckoe YCTPOMCTBO, MoAenupytoliee MnosHoe
COMPOTUBIEHME YEeNOBEYECKOro Tera B TUMMYHBIX ycroBusax mexay TC, koTopoe
aepxat B pykax, 1 3emren.

lMpumeyaHve - KOHCTPYKUMS 3KBMBaneHTa pykuM [OfkHa COOTBETCTBOBATb
TpeboBaHuAM, ycTaHoBneHHbIM B [OCT P 51318.14.1.

4.2 BcnomoratensHoe TC - TC, npumeHsiemoe AONs CO34aHWsi CUrHaroB,
obecneunBaroLmMx HopmanbHoe dyHKuMoHnpoBaHne WTC, wim gna npoBepku
KadyecTBa (pyHKUMOHUpoBaHua NTC.

4.3 BBog nomexu ¢ nNpUMEHEHMEM Krewen CBA3n - cnocob BBoaa MoOMeExu B
kabenb (NPOBOAHMK) C MOMOLLBIO 3NIEKTPUYECKOrO YCTPOMCTBA, OXBAaTbIBAKOLLEIO
kabenb.
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4.3.1 TokoBble KIewy CBSA3W - Khewy CBSA3M B Buae TpaHcdopmaTopa,
BTOPMYHOM OOMOTKOWN KOTOPOro ABnsieTcsa kabernb, B KOTOPbIN BBOAUTCS NOMeEXa.

4.3.2 OneKkTpOMarHUTHbIE Krewy CBA3U - Kfeum CBSA3M C KOMOMHMPOBAHHOW
€MKOCTHOWN N MHOYKTMBHOWN CBA3bIO AN BBOAA NOMEXU B Kaberb.

lMpumeyaHue - CeedeHusi 0 8800e MOMEXU C MNPUMEHEHUEM Kriew,el ces3u
rpusedeHbI 8 rnpuIoxeHuUU A.

44 TlonHoe conpoTuBneHve obwero Buaa (obwee HecuMMmempu4yHoe
corijpomuersieHue) - OTHOLLEeHNe obLLero HECUMMETPUYHOIO HaMnpsPKeHUS K obLemy
HECMMMETPUYHOMY TOKY AN onpegenenHoro nopta TC.

4.4.1 Obwee HeCUMMEMPUYHOE HarpsKeHue - cpedHee 3HadYeHue hasHbIX
HarpskeHuli. Mexoy KaxXObIM U3 POBOOHUKOB, 8X00SILUX 8 OrpedesieHHyH
epyny, u 3emnel (MIoCKOCMbHO 3a3eMIIEHUS).

4.4.2 Obwulti HeCUMMEMPUYHbLIU MOK - CyMMa MOKO8, pomeKaruwux 8
MPoB8OOHUKax, 8X00AUWUX 8 OrpedesieHHyo 2pyriry.

4.4.3 lNopm - epaHuua mexdy TC u eHewHel arnekmpomazHUmMHou cpedol
(3aXXuM, pasbeM, Kremma, CmbIK C853uU U m.rl.).

MpymeyaHue - MNonHoe conpoTuBeHne obLLEero Buaa MoxeT ObiTb onpedeneHo
B pe3ynbrare AeNeHns HanpsbKeHusl, No4aHHOro Mexay 3aXMMOM (COeAMHEHHbIMU
BMeCTe 3ajumamu) unm 3KpaHoMm onpegeneHHoro nopta TC wu nnacTuHow
3a3eMfieHns, Ha U3MEPEHHYIO BENMYMHY CYMMAapHOro TOKa, MPOTEKaloLero vYepes
BblLLEYKa3aHHbIA 3aXMM (COeAMHEHHble BMECTE 3aXMMbl) UNM 3KpaH (CM. Takxe
6.3,6.4)

4.5 WcnbiTatenbHbin reHepatop (LN - ycTponcTBO, nNpeaHasHa4yeHHoe ANs
CO3[aHUsi CUrHaroB C YCTaHOBMIEHHbIMW napameTpamu npu ucnbiTaHuax TC Ha
YCTOMYMBOCTb K KOHOYKTUBHbIM MOMeXaMm, HaBedeHHbIM paguMov4acTOTHbIMU
9MIeKTPOMarHUTHbBIMW ~ MOMAMK,  BKIOYaloLlee reHepaTtop  BblCOKOYACTOTHbIX
CUrHaroB, MCTOYHWK MOAYNMPYIOLLEro CurHana, aTTeHHaTopbl, LUMPOKOMNOMOCHbIV
YCUNUTErb MOLLHOCTU U UIbTPbI (CM. PUCYHOK 2).

4.6 YCTPONCTBO CBA3N - 3reKTpUYecKkoe YCTPOMCTBO, NMetoLLee onpenerneHHoe
NOSIHOE CONPOTUBIIEHNE, NpeAHa3Ha4YeHHoe Ana nepesaym noMexm U3 O4HOM Lienu

B APYTyIO.

4.7 YCTPOUCTBO pa3BA3KU - SieKTprUYeckoe YyCTPONCTBO, NpeaHasHayeHHoe and
npegoTBpalleHnss  BO3ZencTBuMs  nomexu, nogaBaemon Ha WTC, Ha
BcnomoratenbHble TC n gpyrne ycTponucTBa, He nogBepraemble UCMbITaHUSIM.

MpumevaHne - YCTPOUMCTBO CBA3M W YCTPOWCTBO pPa3BA3KM MOryT ObITb
obbeanHeHbl B OOHOM Koprnyce (YCTPOMUCTBO CBA3W/pPasBsA3KM) UMM MOryT
npeacTaBnAaTb cOOOM OTAErNbHbIE YCTPOMUCTBA (Kak NpaBusio, Npy BBOLE NOMEXM C
MOMOLLbHO KreLlen CBA3K).

4.8 KoahbdmumeHT CBA3UM - OTHOLLEHWE HanpsbkeHuda, cosgasaemoro Ul B
peXxumMe  XOfioCTOr0  Xoga Ha  pasbemax YCTPOMCTBA  CBSA3W/Pas3BA3KM,
npegHasHayeHHbIX Ana nogknoderns UTC (aanee B TekcTe - pasbembl "UTC"), K
HanpskeHuto Ha Bbixoae UI.

5 CteneHu XXeCTKOCTU UCNbITaHUM



TpeboBaHNsT MOMEXOYCTOMYMBOCTM MPU BO3AENCTBMM KOHAYKTUBHBIX MOMEX,
HaBOAMMBIX U3NYyYEeHNMN paguonepenaroLLmx yCTPOMCTB B Moroce YacToT oT 9 o
150 kI, He ycTaHaBnMBatoT.

Tabnmua 1 - CTeneHmn XecTKOCTM UcnbiTaHni B nonoce YactoT ot 150 kl'y go 80
My,

McnbiTatenbHoe HanpsixeHne
CteneHb YXECTKOCTW
ncnbiTaHUN
Ty, nb otHocutenbHo 1| Uy, B
MKB
1 120 1
2 130 3
3 140 10
X CneunanbHoe
3Hak "X" npeacTtaBndeT cobor OTKpbITbIN Krnacc. COOTBETCTBYOLWAA CTENEHb
XECTKOCTU WCMbITaHUN MOXeT OblTb YycTaHOBNieHa B CcTaHgaptax Ha TC
KOHKPETHOro BMAa U B TEXHNYECKOM JOKYMeHTauum Ha TC

B Tabnmue 1 npuBeneHbl cpegHekBagpaTUYHbIE 3HAYEHMST HanpshKeHUs
HEeMO4YynNMPOBaHHOIO UCNbITaTenbHOro curHana (nomexu), cosgasaemoro UM B
pexumMe XOofiocToro xoda Ha pasbemax "MTC" ycTponctBa cBA3u/pa3Bsa3ky (CM.
6.4.1). MNpn ucnbiTaHmax TC ykasaHHbIN UCMNbITATEMbHbLIA CUrHaN LOMMKEH ObiTb
MOOYNMPOBaH NO aMniuTyae cCUHycouaarnbHbIM HanpsbkeHem vYactotor 1 kI npwm
rny6uHe moaynauumn 80% Aana Toro, 4ToObl BOCNPOU3BECTM pearibHble YCroBUs
BO3ENCTBUS NMOMEX.

MpumevaHus



1 MeTogbl ycTaHoBrneHus TpeboBaHui Kk TC MO yCTOMYMBOCTU K WU3Ny4EHHOW
9N1eKTPOMarHUTHOM aHeprumn pernameHTupoBaHbl Takxke B [OCT P 51317.4.3.

YKasaHHbIN CTaHOapT oxBaTbiBaeT 4acToTbl Bblwe 80 MIy. TexHudeckumum
KomMuTeTaMu Mo CTaHgapTusauum TpeboBaHWs U MeTOAbl  UCNbITAHWUN,
perrnameHTUpoBaHHble B HacTosweM ctaHgapte n FOCT P 51317.4.3, moryT ObITb
YCTaHOBIEHbI ANA YacToT Bbiwwe n Hke 80 ML, COOTBETCTBEHHO (CM. NPUIIOXEHME
B).

lMpumeHeHue Memolda ucribimaHul, YyCmaHO8/IEHHO20 8 Hacmosiuem
cmaHdapme, Ha 4yacmomax ebiwe 150 Ml uy Haxodumcsi Ha paccMompeHuu.
CmeneHu xecmkocmu ucribimaHul (3Ha4eHUsi UCMbIMamesibHO20 HarpsiXeHusl)
Ha yacmomax ebiwe 80 MI'y domkHbl bbimb ycmaHoereHbl 8 cmaHOapmax Ha TC
KOHKpemHoz20 suoa.

2 TexHn4eckMMmnm KoMmteTamm ro CTaHgapTuM3auun mMoryt ObITb YCTaHOBJEHbDI
allbTepHaTUBHbIE CXEeMbl MOAYIALINNA.

3 [loepewHoCcmb U3MEPEHUS UCMbiMamersibHO20 HarpsiXXeHusi OOIKHa
cocmasensams He 6oriee £10%.

PekomeHgauun no BbIGOpY CTENeHen XeCTKOCTU WUCMbITaHW NpuBEAEHbl B
npunoxeHuu B.

6 UcnbiTatenbHOe o6opyaoBaHue
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6.1 I

NI pomkeH BKMOYaTb 3nNemMeHTbl, obecnevymBaloLme co3haHne TMOMEXU
Tpebyemoro ypoBHsi Ha pasbemax "MTC" kaxgoro ycTponctBa cBs3n/pasBaskn. B
coctaB Ul BxogsaT crnepyowme anemMeHTbl, KoTopble MOryT ObiTb 06beanHeHb! B
OO HOW KOHCTPYKLUM UMM NPUMEHATBLCS NO OTAENBHOCTH (CM. 4.9 1 pUCYHOK 3):

- reHepatop(bl) BbICOKOYACTOTHbIX curHanoB G1, obecnevnBarowmm
nepekpbiTMe 3a4aHHON NOSIOChl YaCcTOT U BO3MOXHOCTb aMmifMTy4HON MOZynsLun
CUrHana cuHycouganbHbIM HanpsbkeHnem YactoTton 1 Kl npu rmybuHe mogynaumm
80%. dopma MoOynMpoBaHHbLIX KonebaHun npuBegeHa Ha  puUCyHke 3.
BblcoKO4aCcTOTHbIN reHepaTop(bl) OOIDKEH NMeTb BO3MOXHOCTb

aBTOMAaTU3MPOBaHHOW MEPecTPONKM YacToTbl CO CKOPOCTbiO He Bonee 1,5-10-3
aekag/c wn  (AKM) pyYHYHO NEepecTporKy YacToTbl. B cnyyae npumeHeHus
CUHTE3aTOPOB  4YacTOTbl  BbICOKOYACTOTHblE  reHepaTopbl  [OMMKHbI  ObITb
nporpaMMMpyemMbiMn ANst YCTAHOBKN HEOOXOOMMbIX 3HAYEHWUI Liara nepecTponKn
4acTOTbl N BPEMEHWN 3a4EPXKN HA YaCTOTE;

- atTeHioaTtop T1 (TMNnyHoe 3HaveHnMe BHOcumoro 3atyxaHust ot 0 go 40 ab)
ANS perynvpoBaHnsi YpoBHS BbIXOAHOMO curHana B Tpebyemoun nosioce 4acTor.
ATTeHIaTop MOXET ObITb BKIOYEH B KOHCTPYKLINIO reHepaTopa BblCOKOYACTOTHbIX
CUrHarnos;

- BbICOKOYACTOTHbIM Nepekntodatens S1, npegHasHadeHHbIA 45 BKIOYEHUSA U
BbIKINOYEHNA curHana npu oueHke nomexoyctonymsoctn UTC. [MepekntoyaTerns
MOXeT ObITb BKIMHOMEH B KOHCTPYKLMIO reHepaTopa BblCOKOYACTOTHbLIX CUrHanoB
NN NpeacTaBnaATb COOOM OTAENBHOE YCTPONUCTBO;

- LUMPOKOMOMOCHbIN yCcunuTenb(1) MowHocTu PA, KOTOpbIN NPUMEHSIOT A5
YCUNEHNs1 CurHana, ecriv BbIXOO4Has MOLUHOCTb reHepaTtopa BblCOKOYACTOTHbIX
CUrHanoB He4oCTaTO4Ha;

- unbTpbl HU3KKX (LPF) 1 (nnun) Beicokmx (HPF) yacToT, npuMeHeHne KOTOpbIX
MOXeT ObITb He06X0AMMO AN UCKIIOYEHNST BO3OENCTBUSA rapMOHUK (CYOrapMOHMK)
ncnblTaTenbHoro curHana Ha UTC, obnagatowme BbICOKOM BOCNPUMMYMBOCTBIO K
pPagno4yacToOTHbIM CUrHanam, Hanpumep, paguonpuemMHble ycTponcTBa. [lpu
HeobXxoaMMOCTN OUNBbTPbI HU3KUX M (ANK) BbICOKMX YacTOT BKMAKOYAKT Mexay
LLUMPOKOMOSIOCHBLIM YCUIMUTESNIEM MOLLHOCTU U aTTEHI0ATOPOM;

- aTTeHwatop T2 ¢ GMKCUMPOBAHHbIM BHOCUMbBIM 3aTyXaHWeEM, PaBHbIM WU

G6onbwmm 6 b 1 conpoTneneHnem Z; =50 OM, UMEIOLLMIN 1OCTaTOYHY MOLLHOCTb
paccesiHus. ATTeHroatop T2 npegHasHayeH AN YMEHbLUEHUSI pacCornacoBaHUA
MeXay LUMPOKOMOMOCHBIM YCUIUTENEM MOLLHOCTM M ucnbiTyemon uenbio TC u
AOJSDKEH ObITb pacnosioXXeH Kak MOXHO Brivke K yCTPOMCTBY CBSA3M.

MpumevaHne - ATTeHaTop C MKCUPOBAHHBbIM BHOCKMMbIM 3aTyxaHnem 6 ab
MOXET OblTb BK/OYEH B COCTaB YCTPOMCTBA CBA3U/Pa3BA3KW. YKasaHHbIN
aTTeHaTop He MPUMEHSIOT, eCiM BbIXOQHOE COMPOTUBIIEHUE LUMPOKOMOSIOCHOrO
YCUIMUTENSA MOLLHOCTU HaxOAWUTCH B YCTAHOBMEHHbIX npedenax npu  nobbix
YCIOBUSIX Harpy3Ku.

Xapaktepuctukn W[ B OTCyTCTBME  MOOYNSAUMM  CUrHana  OOSDKHbI
COOTBETCTBOBAThL YKa3aHHbIM B Tabnumue 2.

Tabnumua 2 - Xapaktepuctukm Ul



HanmeHoBaHue XapakKTepucTukn

3HayeHne XapaKTEePUCTUKN

BixogHoe conpotusneHne UL, Om

KCBH, oTH. eguHuL, He bonee

KoadpdmumeHT HEeSMHENHbIX
NCKaXXEHUI, OTH. eanHuL, He Bonee

AMnMTyaHas Moaynaums
BbIXOHOrO cuUrHana

ypOBeHb BbIXOOHOIoO CUrHasna

50

1,2

15

BHYTPEHHSIS1 I BHELUHAS] MOAYNSAUNS pu
rmyéuHe wmoaynaumm  (801£5)%, wdactoTe
MOZYMPYHOLLEro CUHYCcomMaanbHOro curHana
1 kMyx10%

HommkeH obecneuymBaTb YCTaHOBEHHYHO
CTEMNEHb XXECTKOCTU UCMbITaHU (CM. Takxe
npunoxexve [)

6.2 YcTponcTea cBA3N/pa3Ba3Ku

YcTponcTBa CBA3W/PasBsA3KM MNPUMEHSIOT A BBO4A MNOMEXW B 3adaHHOM
Monoce 4acTtoT B pasfMyHble NPOBOAHMKKM (kabenu), nogknoyeHHble Kk UTC.
YcTponcTBa CBA3W/pa3BA3KM MOMyT NpeacTaBnsaTb cobon oTaernbHble 6roKu mnm
ObITb 006beauHeHbl B ogHom kopnyce. OCHOBHbIM MNapaMeTpoM YCTPOWCTBa
CBA3M/Pa3BA3KN SABMSETCS 3HA4YeHWe MOAyns MOSIHOMO COMPOTUMBAEHMS obLuero

Buaa |Z.:|, nsamepenHoro Ha pasbvemax "UTC". TpeboBaHus K YyKasaHHOMY
napameTpy ycTaHoBreHbl B Tabnuue 3. lNMpasuna Boibopa mMeToga BBO4A MOMEXU
YyCTaHOBIEHbI HWXe 1 B 7.1. MNMpumepbl YCTPONCTB CBA3WN/Pa3BA3KM, UMEKOLLMXCS B
HanM4un, npuBedeHsl B npurioxeHun .

Tabrmua 3 - OCHOBHOM NapamMeTp YyCTPONCTBA CBA3N/pa3BA3Ku




Nonoca yactot, My,
MapameTp

0,15-26 26-80

Moaynb MnonHoro conpoTtmereHns obuuero || 150+20 150 +60
—45
Buaa |Z.z|, Om

MpumevaHus

1 MpyBeaeHHbIE TPeBOoBaHUS K NOrPeLLHOCTM |Z ;| AOMKHbI Y0BNETBOPATLCS
AN crydaes, Korfa pasbeMbl And nogknodeHns scnomoratensHoro TC (aanee
B TeKkcTe - pa3bembl "BcnomoratenbHoe TC") ycTponcTBa CBA3W/Pa3BA3KU He
Harpy>xeHbl 1 Korga ykasaHHble pa3beMbl KOPOTKO3aMKHYThI Ha 3eMITto (MacTUHy
3a3emrneHus).

2 3HadeHua aprymeHTa Z,; W KOadpuUMeEHTa pasBA3KM Mexay pa3beMami
"MTC" un "BcnomoratenbHoe TC" ycTpoucTBa  CBSA3W/Pa3BA3KM — He
pernaMmeHTUpyoT. OTU  XapakTEPUCTMKM  COBMECTHO  perfiaMeHTMpPOBaHbI

YCTaHOBIIEHHbIM B Tabrmue TpeboBaHMeM K [OMyCTUMbIM OTKIIOHEHUSM |Z g |
Ana crnyvaes, korga pasbeMbl "BcrnomoratensHoe TC" He HarpyxeHbl 1M Korga
yKa3aHHble pa3beMbl KOPOTKO3aMKHYTbI Ha 3eMIt0 (NSIaCTUHY 3a3eMIeHs).

3 lMpw BBOAE NOMEXMU C NMOMOLLBIO KreLen CBA3W, yCTaHOBIEHHbIE B Tabnvue

TpeboBaHus K |Z,;| MoryT He ynoeneTsopsiTbcs. B aTOM cryyae gonyckaercs
MPUMEHEHME KMeLlen CBSI3W B COOTBETCTBUM C NpaBuUnaMu, YCTAHOBIIEHHLIMU B
7.3.

6.2.1 HenocpencTBeHHbIN BBOA, NOMEXN

Momexy, noctynatowwyto ot WM, nogarT Ha akpaHbl kabenen yepes pe3ncTop
100 Om. Mexagy BcnomoraTesnibHbiM TC M TOYKOM BBOLA MNOMEXU BKIOYAKOT
YCTPOMCTBO pa3Bs3ky (CM. 6.2.4), pacrnonaraeMmoe BO3MOXHO Grivke K Touke BBoAa
nomexu (CM. pucyHkm 4a, 46). [Insa HEKOTOpbIX 3KpaHMPOBaHHbLIX Kabenen NpocTbIX
BUOOB YCTPOMCTBO pPa3sBA3KM MOXeT OblTb 0b6beguMHEeHO B OOHOM Kopryce C
pesnctopom 100 Om (cMm. pucyHok .1 npunoxexus IN).



6.2.2 OCHOBHbI€ TUMbl YCTPOUCTB CBA3WN/Pa3BA3KU

CxeMbl yCTPOUCTB CBA3W/pa3Ba3kn OCHOBHbIX TunoB (YCP-C1, YCP-C2, YCP-
C3, YCP-T2, YCP-T4, YCP-T8, YCP-HC) npuBeaeHbl B npuroxeHun I
YcTponcTea cBA3U/pa3Ba3KM NMPUMEHSAIOT 415 BBOL4A NMOMEXN B HEAKPAHUPOBAHHbIE
kabenun. lMpuHUUNBI BBOA4A MOMEXW B HE3KPaHMpPOBaHHbIE Kabenu u pasBA3KM
MokasaHbl Ha pUCYHKax 4B W 4r. YcTponctBa CBA3W/Pa3BA3KM HE OOSMKHbI
oKasblBaTb  HEONAronpuUATHOTO  BIMSIHUSE  HA  MNPOXOXOEHWe  CUrHarmoB.
HdononHutenebHble TpeboBaHUA K KOHCTPYKUMWM YCTPOWCTB  CBA3W/PasBA3Ku
yCTaHaBNMBaloT, Npn HeobxoaMMOoCTH, B cTaHaapTax Ha TC KOHKpeTHOro Buaa.

6.2.2.1 YcTtponcTBa cCBs3W/pa3BA3KM AN BBoga MNoMex B Kabenu
3NEKTPONUTaHNS

[ns BBOOa nomex B Kabenu 3neKkTponuTaHus BCEX BUOOB PEKOMEHOYETCHA
NPUMEHSITb YCTPONCTBA CBA3W/pa3Ba3ku. BmecTe ¢ Tem B crnyyasix, Korga nuTaHve
TC ocywecTBnseTcss OT 0AHOGA3HOM CEeTU NepeMeHHOro (MOCTOSIHHOMO) Toka npw
notpebnsemom Toke Gonee 16 A B ogHon dhase, oT TpexdasHOM CETU, a TaKxke
OOHOBPEMEHHO OT HECKOSIbKMX WCTOYHMKOB C Pa3fIMYHBbIMU - HaMNPSKEHUSIMU,
AonycKaeTcsi NpUMEHeHVe OpyrMx MeTo40B BBOAA NMOMEXM.

[ns BBOAa NMOMExXM B OQHOMNPOBOAHbIE, ABYXMPOBOAHbLIE M TPEXNPOBOAHbLIE
kKabenn anekTponuTaHns NPUMEHSIIOT YyCTponucTBa cBA3u/pasBsaskm Tunos YCP-C1,
YCP-C2, YCP-C3 cooTBETCTBEHHO (CM. pUcyHOK .2 npunoxeHusi ). AHanorm4Hble
yCTponcTBa MOryT 6bITb MPUMEHEHbI A9 Tpexdia3HbIX CUCTEM 3NIEKTPONUTaHUS.

Ecrm B ycnoeBusax akcnnyatauum nogknovaemble Kk TC  npoBoga
SNEKTPONUTaHNS MNPOMOXeHbl pasfenbHo Apyr OT Apyra, AfA BBOAa MOMEXu
NPUMEHAIT ycTponcTBa cBsa3u/pasBsaskn tuna YCP-C1 m nomexy nogatoT Ha
Kaxkayto uenb anekTponutaHmns otaensHo. Ecrim MTC umeeT 3axumbl 3a3eMneHms,
TO WX COEOMHAT C MNNacTUHON 3a3eMSieHUs vepe3 YCTPOMCTBO CBA3U/pa3BA3KU
Tvna YCP-C1, ecrm 9T0 JONycCTUMO NO YCIIOBMAM 3KCnnyaTaumu. B atom cnyyae
anekTponutaHne TC OCyLLEeCTBNSAOT Yepes YCTPONCTBO CBA3U/pa3Baskm Tuna Y CP-
C3. Ecrm BkntodeHvne ycTponctBa cBasu/passaskum YCP-C1 B 3aszemnsiowmn
NPOBOAHMK He MNpeacTaBnseTcss BO3MOXHLIM (Hanpumep, Korga npyv 3TOM
HapylwaeTca paboTa cpeacrtsa pagumocBssn), 3axum 3asemneHns UTC pormkeH
ObiTb COeQMHEH HenocpeaCTBEHHO C MIIOCKOCTbIO 3a3emrieHuns. B atom crnyvae
ycTponcTBo cBAsn/pasBasku tuna YCP-C3 3ameHsaoT Ha ycTponcTtso Tuna YCP-
C2 gna npenoTBpaLUEeHNsi KOPOTKOTO 3aMblKaHUSA MUCMbITaTeNbHOro CurHana Ha
3eMIt0 Yepes 3a3eMIAoLLMN MPOBOAHNIK.

MpymeyaHne - KoHaeHcaTopbl, NPUMEHSIEMbIE B YCTPOUCTBAX CBA3W/Pa3BA3KMY,
NOAKIMOYEHBI K NPOBOAHMKAM, HaxogsawMMmcsl nog HanpsbkeHnem. B pesynbrarte
MOMYT BO3HMKHYTb 3HayuUTENbHble TOKM yTeyku. [loaToMy npuMeHeHue
3a3eMNSIoWero  NpPoOBOAHMKA, COEOMHSIOWEro YCTPOUCTBO CBA3W/Pa3BA3KM C
MSIOCKOCTbIO 3a3eMrieHus, ABnseTcs oba3aTenbHbIM.



6.2.2.2 YcTpoucTBa CBA3W/pa3BAa3kM AN9 BBOAA MNOMEX B CUMMETPUYHbIE
HE3KPaHNPOBAHHbIE NIMHUK

[na BBoga nomex B CUMMETPUYHbIE HEIKPAHVMPOBAHHLIE JIMHUU MPUMEHSAIOT
ycTponctBa cBasw/pasesaskn tunos YCP-T2, YCP-T4 wunm YCP-T8. Cxewmbl
yKa3aHHbIX YCTPONCTB NpuBeAeHbl Ha pucyHkax I.4-I".6 npunoxenuna I

YKazaHHble YCTPONCTBA CBA3WN/pa3BA3KM NPUMEHSIHOT:

- YCP-T2 - pna kabenen, cogepxawmx OAHY CUMMETPUYHYO napy (4Ba

nposoga);

- YCP-T4 - pona kabenen, cogepXawmx ABEe CUMMETPUYHBLIX Mapbl (YeTbipe
nposoga);

- YCP-T8 - ans kabenen, cogepxawmx YeTblpe CUMMETPUYHBIX Napbl (BOCEMb
NPOBOAOB).

MpumevaHne - [1na BBoga NoMexm B HE3KpaHMpPOBaHHbIE Kabenu, cogepxalume
NHOE YMCII0 CUMMETPUYHBIX Nap, NPUMEHSIIOT YCTPOMCTBA CBA3W/Pa3BA3KM APYrnx
TVMNOB, YOOBNETBOpslOLME B HeobxoguMmon nonoce 4vactoT TpeboBaHusM,
YCTaHOBSIEHHbLIM B 6.2

[Ona BBoga nomexu B kabenn, coaepxawme 3Ha4YUTENbHOE YUCTIO
CUMMETPUYHbIX Nap, LenecoobpasHo NPUMEHNATb KIELLWM CBA3MN.

6.2.2.3 YcTponctBa cBA3W/pa3BA3KM AN BBOA MOMEX B HECUMMETPUYHbIE
HEeSKpaHMPOBAHHbLIE NIMHUN

Ons BBoga nomMexn B HECUMMETPUYHbIE HEIKPAHUPOBAHHLIE  JFIMHWMU,
cogepxawwme aBa npoBoga, NPUMEHAT YCTPOMUCTBa cBA3W/pa3Ba3ku Tuna YCP-
HC2 (pucyHok .3 npunoxenus ). Onsa BBOAA NOMEXM B HE3KPAHUPOBAHHbIE
kabenn ¢ 60oMnblUMM YMCIIOM HECUMMETPUYHBLIX Nap uenecoobpasHo NpPUMEHATb
KneLy CBsA3W.

6.2.3 BBoa nomMexm ¢ NpUMEHEHMEM KIIELLEN CBA3N
Mpn BBOOE NOMEXU C NPUMEHEHMEM KIlELLEN CBA3N (OYHKLIUN CBA3U U yHKL A
pa3Ba3ku pasgeneHol. CBa3b obecneynmBaeTcs 3a CYET Krewen cBA3W. 3HaveHue

MOAYMs MOMHOMO  COMPOTMBIEHUS oBLwero Buaa |[£.x| WM dyHKUMM passasku
obecneumBaloTCA 3@  CYET  MNOAOKMIOYEHHOro  BcnomoratensHoro  TC.
CnepoBsaTtenbHo, BcriomoratensHoe TC 4ABnseTca B 3TOM Clflydae COCTaBHOM
4YacTbl0 YCTpPOWCTBa CBA3W/Pa3BA3KM (CM. pUCYHOK 5). [lMpaBuna npumeHeHus
KIeLen CBs3M yCcTaHoBMeHbl B 7.2. Ecrm npu npuMeHeHWM TOKOBbIX KreLlen CBA3N
NI SNEKTPOMArHUTHbIX KIeLen cBasn TpeboBaHus, yCTaHOBMEHHbIE B 6.2 1 7.2, He
MOryT ObITb BbINOMHEHDbI, MPUMEHAKT MeToA, npuBedeHHblin B 7.3. lpn aTom
YPOBHM MogaBaeMon MOMEXW yCTaHaBfMBatOT, Kak ykasaHo B 6.4.1. Kpome Toro,
MOCTOSAHHO KOHTPOSTMPYIOT N KOPPEKTUPYIOT BENUYUHY Pe3YnbTUPYIOLLEro TOKa.

6.2.3.1 TokoBble KneLwm cBsA3n

TokoBble Krnewm cBs3uM obecneymBaloT UHOYKTUBHYK CBS3b C MPOBOAHUKOM,
noakntodeHHbIM K UTC. YuuntbiBas koaddmuneHT TpaHchopMaLnn Krewlen cesasu,
MOXHO npeHebpeyb BHOCUMbIM B MPOBOLHMK CONPOTMBIIEHMEM UCTOYHMKA MOMEXU
B cpaBHeHun ¢ conpoTtueneHnem 150 Om, obecneunBaemMbiM Npu MOAKMYEHUN
BcrnomoratensHoro TC. Hanpumep, npu koaddmumeHTe TpaHcdopmaumm KreLlewn
ceasn 5:1 BbixogHoe conpotuereHne WM (50 Owm) TpaHcdopmupyetcs B
conpoTuBreHne, pagHoe 2 Om.

MNpumeyvaHus



1 MNpn ncnonb3oBaHMM TOKOBLIX KIELUEN CBA3U HA HU3KMX YacToTax Heobxoammo
ybeaunTbCcsl, YTO YPOBEHb BbICLUMX FAPMOHUK CUrHamna, co3gaBaemMoro yCunmTenem
MoLLUHOCTM PA (cM. pucyHok 2) Ha pasbemax NTC, He npeBblWaeT YpoOBHA curHana
Ha OCHOBHOM YacToTe.

2 Ana MMHUMKM3aLMmM eMKOCTHOM CBA3WN Kabernb, B KOTOPbIN BBOAUTCHA NOMEXA,
OOITKEH NPOXOAUTb MO LLEHTPY TOKOBBIX KIleLlen CBA3M.

6.2.3.2 OneKkTpoMarHUTHbIE KNeELm CBA3N

OreKTpOMarHUTHbIE Krewy CBA3M yCTaHaBMMBAKOT O4HOBPEMEHHO €MKOCTHYHO
N MHOYKTUBHYIO CBA3b C MPOBOAHMKOM, NOAKMOYEHHbIM K UTC.

CBegeHnsa o NpUMEHEHUM 3NEeKTPOMarHUTHbIX KNewen CBSA3W NpuBeneEHbl B
npunoxeHun A.

6.2.4 YcTpouncTBa pasBs3Ku

YcTponcTea pa3BA3KU NPUMEHSAIOT NPW HEMNOCPEACTBEHHOM BBOAE MOMEXM, a
Takke nogknovaT Ko BceM kabenam WTC, He noaBepraeMbiM BO3LENCTBUIO
MOMEX.

YCTponcTBa pasBA3KN OOIMKHbI COAEepKaTb HECKOSbKO KaTyLleK MHAYKTUBHOCTM
n coeppuTOBbBIE MaTepmanbl AN Toro, YTobbl o6ecneynTb B YCTaHOBIIEHHOW Mosioce
4acTOT BbICOKOE MOSHOE COonpoTMBNEHNe. BenmuymHa o6Wen WHOYKTUBHOCTM
YCTPOMCTBA pas3BA3KW AofkHa OblTb He MeHee 280 MKIH Ha 4vactote 150 KIL.
NHOYKTUBHOE CONPOTUBIEHNE YCTPOMUCTBA Pa3BA3KM JOSMKHO COCTaBMATh HE MeHee
260 Om Ha 4yacTtoTax go 26 My n He meHee 150 Om Ha YacToTax Bbille 26 My,
OTO MOXET ObITb JOCTUIHYTO MO0 HAMOTKON HECKOSTbKNX BUTKOB Ha (peppuTOBbIE
Konbua, Mbo nyTem UCMNosb30BaHNS HECKONMbKUX DEPPUTOBLIX KOSEL, HaoeThIX Ha
kabenb B Buae eppuToBon TPYOKKN (CM. PUCYHOK 4r).



6.3 lNpoBepKa NOMHOro ConpPoTUBIEHNSA 0bLLEro Buaa yCTPONCTB CBA3W/pasBAa3Ku
[na obecneveHnss BOCNPON3BOAUMOCTU Pe3yrbTaToOB UCMbITAHU YCTPOUCTBA
CBA3N/pa3BA3KM  OOMKHbI  YAOBMNETBOPATbL  YCTAHOBMEHHbIM B Tabnmue 3

TpeboBaHUAM K 3HAYEHUIO MOAYMS MOMHOMO COMPOTMBIEHUS oBLwero Buaa |Z .z,
namepsiemMoro Ha pasbemax "UTC". [Ona npoBepkn XapakTepPUCTUK MOSHOro
COMPOTMBIIEHNST  YCTPOUCTB  CBA3W/PAasBA3KM  MNPUMEHAOT  YCTaHOBKY B
COOTBETCTBMM C PUCYHKOM 6a. YCTPOMCTBO CBA3W/PasBA3KM WM CTaHOAPTHYHO
NMacTUHY CBA3WM pasMeLLaioT Ha NnacTuUHe 3a3eMIieHns], pasMepbl KOTOPOW LOIMKHbI
npeBbIWaTbh pasMepbl NMPOEKLMM YCTAHOBKN C KaXKOOW CTOPOHbI HE MEHee YeM Ha
0,2 M. [Ona npoBegeHna nNpPOBEPKM  UCMOMb3YIOT  U3MEPUTENb  MOSHbIX
COMpPOTUBAEHUI. MI3aMepuTenb MOMHbIX COMPOTUBIIEHUN LOMMKeH ObiTb KanmbpoBaH
NPy YCTaHOBKE Ha NSiacTUHe 3a3eMIieHus.

[MozpewHocmb  u3MepeHUss  COMpomuersieHuUs  uamepumersnieM  [10SHbIX
coripomuerieHul 0ormkHa cocmasersisime He bonee 5%.

Heobxoaumo, 4TOGbl ANMHa COeOMHEHUMSI MeXOy TOYKOW MOOKMYEHUs K
CTaHOapTHOW nracTuHe cBA3n 1 pasbemoM "UTC" ycTponcTea CBA3W/pa3BA3KN He

npesbiwana 30 mm. MpoBepKy 3HaveHus |Z,;| ocyliecTBnalT B cooTBETCTBUN C
pUCyHKamu 6a 1 66.

lMpumeyaHue - Todka U3SMEPEHUsl Z,, Ha pucyHke 6a sensemcsi obuiell
moykoli 8 coomeemcmauu ¢ rnoopasoesiom 6.4.
YcTponctBa CBA3W/pa3BA3KM  AOOMDKHbI  YOOBIETBOPATL  TpeboBaHUSM K

3HAYEHMI0 MOZYIA NMOMHOTO CONPOTUBNEHUs obLero Buaa |Z .5 |, ycTaHOBRNEHHbIM B
Tabnuue 3, korga pasbeMbl "UI™ HarpyxeHbl Ha conpotueneHne 50 Om, ans
crnydaeB, Korga pasbembl "BcnomoratenbHoe TC" He HarpyxeHbl W Korga
yKasaHHble pa3beMbl KOPOTKO3aMKHYTbl Ha 3eMmio (MracTUHy 3a3emrieHunst), Kak
nokasaHO Ha pucyHke 66. BbinonHeHne aToro TpeboBaHus obecneymBaeT
HeobxooMMoe 3HauyeHue KoaddpuumeHTa pas3BA3KK, NPU KOTOPOM MOAKIHOYEHME
BcnomorarenbHoro TC, He3aBUCUMO OT TOro, MMEET NN OHO 3a3eMIEHHbIN Unn
N30NMPOBaHHbIN OT 3eMIN BbIXOA, HE ByaeT BMMATL Ha pe3ynbTaTbl UCMbITaHUN.

Ecnn npumeHsaoT mMeToabl BBOAA MOMEXM C UCMONMb30BaHMEM Krellen CBs3U
WM HEMOCPELCTBEHHOIO BBOAA NOMEXM, HET HEOH6XOAMMOCTM MPOBOAUTL NPOBEPKY
3Ha4YeHnss MOAyNsa MOSIHOro  COMpOTMBIIEHMS obOWero Buga Ana  Kaxagoro
BcrnomoratensHoro TC, noakntoveHHoro Kk UTC. B 3ToM crnydae npuUMEHSAoT
MOMOXeHWs1, YCTaHOBIIEHHbIE B 7.2. ECnn NOMoXeHusi, YCTaHOBIIEHHbIE B 7.2, He
MOryT ObITb BbINOSIHEHbI, AOMNYCKAETCHA NPUMEHEHME MeTOAa, YCTaHOBSIEHHOMO B
7.3.

6.3.1 lNepexoaHoe ycTtponcteo 150 Om-50 Om

[Mpu ycTaHoOBKEe ypOBHEN BbIXOAHbIX CUrHanoB UM npumeHsoT ABa nepexoaHbix
yctporctBa 150 Om-50 OM oOOMHaKoBOWM KOHCTPYKUUW (PUCYHKM 6B U 6r).
YKasaHHble YCTPOMCTBA pa3MeLLatoT Ha NITIOCKOCTU 3a3eMIIEHNS.



6.4 YcTaHOBKa YPOBHEN NOMEXM

YCTaHOBKY YPOBHEN NOMEXM OCYLLECTBIIAIT B COOTBETCTBUMU C 6.4.1. [Npn aTOM
Ul, ycTpoinctBa cBs3u/pas3BaA3kn M nepexogHble yctpouctBa 150 Om-50 Owm
OOSDKHbI - yAOBReTBOpsATb TpeboBaHuAM, npuBegeHHbiM B 6.1, 6.2 un 6.3.1
cooTBeTcTBeHHO. OBopyaoBaHVe pasMeLLalT Ha NnacTuHe 3a3eMIrieHns, pasMmepbl
KOTOPOW AOSKHbI NPEBbIWATh pasMepbl NPOeKLMn yCTaHOBNEHHOTO 0bopyaoBaHUSA
C KaXgon CTOPOHbI HE MeHee YyeM Ha 0,2 M.

lMpymeyaHue - NMpn ycTaHOBKEe ypoBHEN Nomexun Bce Kabenu, NoAKMYeHHbIe K
pasbemam "UTC" n "BcnomoratensHoe TC" ycCTpoMUCTB CBA3W/PasBsA3KW, He
3a0eNCTBOBaHHbIX B NpoLiecce YCTaHOBKM, OTKIOYAOT (CM. PUCYHOK 7).

YcTaHoBKY ypoBHeW nomexu (CcM. 6.4.1) npoBoAAT npu HEMOAYSMPOBAHHOM
Hecywen. lNMocne ycTaHOBKM YPOBHEW OCYLLECTBASAKT aMniMTyOHY0 MOZYNALUo
NOMexXn CcuHycouganbHbiM curHanom 4yactotom 1 klu. nybuHy mogynauumm
KOHTPONMPYIOT C nomoLbio ocuunnorpaga. Mcnbitanns TC  nposogaT npwu
MOAYINMPOBAHHOW NOMEXe.

6.4.1 lNMopagok ycTaHOBKM YPOBHENW MOMeExM Ha pasbemax "UTC" ycTponcTts
CBA3N/pa3BA3KM

MopsigoK  YCTAHOBKM YpPOBHEW MNOMEXVM MNPU  UCMOMb30BaHWM  YCTPOWCTB
CBA3WN/pa3BA3KM BCEX TUMOB nMpuBedeH Ha pucyHke 7. UM nogknodaoT K
BbICOKOYACTOTHOMY BXOOHOMY pa3bemy YCTpPOMCTBa CBA3W/pasBsaskn. K pazbemy
"MTC" wuepe3 nepexogHoe ycTtponctBo 150 Om-50 Om noaknovaroT
N3MepuTenbHbIn  NpMbop C BxogHbiM  conpoTtmerieHem 50 Owm. Pasbem
"BcnomoratenbHoe TC" gorkeH GbITb HarpykeH Ha nepexogHoe yctponcTtso 150
Om-50 Owm, nocnegoBaTenbHO C  KOTOPbIM  MOAKMOYAKT  LOMONHUTENbHbIN
pesnctop 50 Om. lMNMogknoyeHne nepexogHbIX YCTPOUCTB K pa3beMaM YCTPOUCTB
CBA3WN/pa3BA3KM OCYLIECTBNSETCA 4Yepe3 obwpme TOYKM B COOTBETCTBUMM C
puUCyHKamu 7a, 76.

MpumeyaHus

1 lMpu HenocpeactBeHHoOM BBoge nomexu yctpoructBo 150 Om-50 Om un
aononHuTenbHbln pesnctop 50 Om k pasbemy "BecnomoratensHoe TC" ycTponctea
CBA3WN/pa3BA3KM He MOAKIYAlOT, Tak Kak 9KpaH kabensi coeguHeH C nracTUHOW
3a3eMreHNsa CO CTOPOHbI 3TOro pasdbema (CM. pUCyHoK .1 npunoxerus IN).

2 PekomeHOyeTCsi MPOBOAUTL YCTAHOBKY YPOBHEN NMoMexu Ha pabodem mecTe
Anda vcnbltadun TC (cMm. pasgen 7).

Mpn MCNoNb30BaHMM CXEMbl, MPUBELEHHOW Ha PUCYHKE 7B, YPOBHU MOMEXM
yCTaHaBMMBaloT TaknuMm obpasom, 4YTOObl GbinM NonyyYeHbl creaylowme nokasaHus
n3mepuTenbLHoro npubopa:

Ui = (Up/6) £ 25 % (B NMHENHbIX BENMYMHaXx)
nnm

Ui = (U - 156) sB £ 2 gb (B norapndMmyeckmx BermymnHax).

YcTaHOBKa YpoOBHEN nMoMexu [oikHa ObiTb npoBedeHa Ans  Kaxgoro
npuMeHseMoro npu ucnbitTaHnsax TC ycTponctBa cBsA3W/pa3BA3KU. KOHTPOrbHble
napameTpbl I (ypoBeHb BbixogHoOro curHana WM ana kaxgoro wara M3MeHeHus
4YacToTbl, YCTaAHOBKM aTTeHwatopa M Ap.) OO/KHbl ObiTb 3admKCUMPOBaHbI U
BOCNpPOu3BEAEHbI NMPU NPOBEAEHUM UCMBbITAHUN.

MpumevaHus

1 Ty - ucnblTatenbHoe HanpshkeHue, npuvBegeHHoe B Tabrmue 1, Upgy -
N3MEPEHHOE HaMpsHKeHNEe B COOTBETCTBUM C PUCYHKOM 7B.



2 BennuuHa koadpdmumenTa 6 (15,6 ob) onpegenserca Tem, 4TO HanpskeHne
Ha cornacoBaHHOW Harpyske (rpu rnookmodeHuUU K pasbemam "MITC" nepexodHozo
yempotcmea 150 Om-50 Om u usmepumernbHoe2o rpubopa ¢ cornpomusreHuem 50

Om) cocTaBnseT MOMnoBUHY BenMUUMHbI U, a HanpsbkeHWe Ha U3MepUTENbHOM
npubope ¢ conpotmeneHnem 50 Om, NOAKIOYEHHOM K NEPEXOAHOMY YCTPOMCTBY
150 Om-50 OM, yMeHbLUaeTCcs B OTHOLEeHUM 3:1.

3 [Honyckaemcs npoeodumb ycmaHOBKy ypOBHeU rnoMexu rpu U3MepPeHUU
curbl moka Ha Hagpy3ke 150 Om.

YcTaHoBKa YpPOBHEM MOMEXWM MPU UCMOSMb30BaHMM TOKOBLIX KIELEn CBSA3N
MOXeET ObITb NpoBeAeHa C MPUMEHEHNEM UCTbITATENBHOrO 6r10Ka CONPOTMBIIEHMEM
50 Om (cm. npunoxeHve A) NpyM U3MEPEHUM HaNpPsPKEHUS UM cunbl Toka. [Mpu
MCNONb30BaHUN UCMbITaTenbHoro 6noka conpotmerieHnem 50 Om msmepsiemoe

HanpsxeHne U, OyneT Ha 6 OB MeHblle UCMNbITAaTENbHOTO HaMPSHKeHWs,
npuBeaeHHoro B Tabnumue 1.
lMpn ycTaHOBKE YpPOBHEN MNOMEXU C MNPUMEHEHMEM UCMbITaTeNbHOro Orioka

conpoTusneHmem 50 Om usmepsiemoe HanpsikeHne Uiy Unn pesynbTUPYOLLMIA TOK
B UcnbiTaTenbHOM 6noke I, 4omkHbI GbITh paBHbI:

U = (T f 2) £25 % (B NMHeHbIX BENMYmMHaXx)
nnm

U = (U -6 aB) £ 2 nb (B norapudommnyeckmx BenuumHax);

Ligw = Up /100 (B MMHeNMHbIX BENMYMHaX)
nnm

Lip (BMKA) = T (nBmkB) —40(aB0M) (B Nnorapndmmnyeckux BenmumHax).

7 Paboumne mecTta AnNA MCnbITaHMU HACTONMbHbIX
M HanonbHbIX TC

[Ona npoeegeHus ucnbitaHi UTC pasmewlaoT Ha U3onMpyowen nogcraBke
TonwuHon 0,1 M, pacnonoXeHHOMW Ha nnacTuHe 3asemMrneHus. Bce kabenw,
nogkntodaemble Kk  WTC, p[omkHbl ObITb  CHabXeHbl  COOTBETCTBYIOLLMMM
YyCTpONCTBaMM CBA3W/pa3BA3KK, pasmeLLeHHbIMM Ha paccTtoaHum oT 0,1 oo 0,3 m oT
KOHTYpoB npoekuunm MTC Ha nnacTuHy 3a3emneHnst (pUCcyHkn 8 n 9).

lMnacmuHa 3a3emrieHuss OormkHa npedcmaessnismb cobol MeOHbIU  umnu
aroMuHuUesbIli  Memarnu4yeckut ucm monuwuHotu He wMeHee 0,25 mm.
Lonyckaemcs ucrnonb3o8ame Opyaue Memaribl, HO rpu 3mMoM mosujuHa aucma
oomkHa 6bimb He wMeHee 0,656 MM, MuHumarbHble pasmepbl  rIacmuHbl
3a3emMrieHuUsi OOMKHbI cocmaessiimb TX7T M. @akmuyecKkue pasmepbl 3agucsim om
pasmepos UTC. lNnacmuHa 3a3emrneHusi O0/MKHa 8biIcmyrnambe HEe MEHee YeM Ha
0,2 M ¢ Kaxdoli cmopOHbI 3a KOHMYypbl obopydosaHusi, ycmaHaseueaemoao 8
coomeemcmeuu ¢ pUCyHkamu 8, 9 Ha nnacmuHe 3asemrneHus. [lnacmuHy
3a3eMrieHUs1 COeOUHSIIOM C 3auyUmHbIM 3a3eMIIEHUEM.

[ononHutenbHble cBeageHns o pasmeweHnn NTC npuseneHsl B 7.1-7.5.



7.1 MNpasuna Bbl6opa MeToaa BBOAA MOMEXU U UCTbITATENbHbIX TOYEK

[na Bbibopa TMNOB M 4ucna kabenen, B KOTopble OOMMkHA ObiTb BBeLEHa
nomMexa ¢ UCNosfib30BaHMEM YCTPONCTB CBA3W/pa3Bsa3ku, HEOOXOANMO pacCMOTpeTb
pacnonoxeHne o6opyaoBaHNs B TUMUYHBLIX YCIOBUAX 3KCMyaTaumn 1 onpeaenuTb
BEPOSATHbIE AMMHbI NOAKIIOYaeMbIX Kabenen.

7.1.1 Boibop meToga BBOAA NOMEXM

Mopsigok BbibOpa MeTona BBOAA NOMeEX NpuBeaeH Ha pucyHke 10.

Bce kabenu, BblOpaHHble Onsi BBOA4A NMOMEXW, OOIMKHbI OblTb MOAKIMHOYEHbI K
CeTn 3NeKTPONUTaHusl, WCTOMHUKaAM CUrHasnoB, 3alMTHOMY  3a3eMJSIEHMIO,
BcrnomoratenbHbiM TC 1 T.M. U pacnonoXeHbl C MakCUMarbHbIM NPUGNMKEHNEM K
MX pacronioXeHuio B ycroBusix akcnnyataumm TC. [onyckaetcs npuMeHeHue
YCTPOWUCTB CBA3U/pa3BA3KM TUMOB, HE YKasaHHbIX B HACTOsILEM CTaHaapTe,
YAOBNETBOPSAIOWMX TpeboBaHMAM HacTosdwero cTtaHgapta. Ecnm  Heckonbko
kabenen, nogkntodeHHbIX K UTC, nponoxeHbl pagoMm Ha pacctosiHum 6onee 10 m
nnm nponoxeHol ot UTC k gpyromy obopygoBaHuio B obLiem kabenbHom KaHarne,
NX paccmaTpuBaloT Kak oauH kabenb u Ans BBoga MNOMEXWU MPUMEHSIOT KIieLm
CBSA3MN.

7.1.2 BbI6op ncnbiTatenbHbIX TOYEK

Ona Toro, 4TOObl WCKMOYUTL MPOBEAEHUE  UMULWIHUX  UCMbITaHWUN,
PYKOBOACTBYIOTCS CregyowmmMmn npasunamu.

Mpn npoBegeHUM WCMNbITAHUMW, Kak MpaBuro, [AOCTaTouHO BO36YyxaaTb

OrPaHNYEHHOE YMCIIO 11 HaBeAEeHHbIX TOKOB, npoTekatowmx yepes NTC (2 2n £5).
Ons atoro mn3 obuwero ymcna nogkmtoveHHblx Kk UTC kabenen (MpoBOAHMKOB)
Heobxoammo BblbpaTb n kabenen (NPOBOAHMKOB), K BBOAY Nomex B kotopble UTC
aBnseTcs Hanbonee BOCNPUMMYMBBLIM. OTOT BbIGOP OCYLLECTBIIAOT, Kak NpaBusio,
No pes3ynbTatam npeaBapuTernbHbiX UcnbiTaHun. OcTanbHble Kabenn npu
NpoBeAEHUN UCTIbITAHUA A0SMKHBI ObITh OTKMYeHbl oT UTC, ecnm 910 AONYCTUMO
no ycnosuam yHkumoHnpoBaHua UTC. B NpoTMBHOM crydae K HAM LODkHbl ObITb
MOAKIOYEHbI YCTPOMCTBA Pa3Bs3KM.



7.2 Nopsook BBoAA NOMEXM C MOMOLLBHO KeLwen CBA3un
Mpn BBOAE NOMEXM C MPUMEHEHUEM KIIELLEN CBA3WN 3HAYEHWE MOAYNS MOSHOMO

conpoTmereHns obLiero euaa |Z.;|, koTopoe obecneunsaercs npu NOAKMOYEHNN
BcrnomoratensHoro TC, AOfMKHO COOTBETCTBOBATb TpeboBaHUSAM, NpUBEAEHHBLIM B
Tabnumue 3. [Ins 3Toro NpMHUMaloT Creayolme Mepbi:

- Kaxxgoe BcnomoratenbHoe TC, ncnonb3yemoe npy BBOAE NMOMEXM C NOMOLLBHO
Krewen CBA3n, yCTaHaBMBaKOT Ha M30NMpytoLwen nogcrtaske tonwmHon 0,1 m Hag
NNacTUHOW 3a3eMIeHNs;

- BCe kabenun, NOAKMNYEHHbIE K KaxxgoMmy BcrnomMoratensHomy TC, Kpome Tex,
KOTOpble COeauHAT ykaszaHHoe BcrnomoratensHoe TC ¢ UTC, pomkHbl ObiTb
obecneyeHbl ycTpoucTBaMu pas3Bsa3kM (CM. 6.2.4). OTM YyCTPOMCTBA pPa3BA3KU
YCTaHaBMMBAalOT Ha pacCcTosHuMK, He npesbiwatowem 0,3 M OT BCrnomMoraTeslbHoro
TC. Kabenn mexay BcrnomoraTtenbHbiM TC 1 ycTpoUCTBaMU pasBA3KU UNU Mexay
BcrnomorateneHbiMn TC 1 Knewamn CBA3M NPOKMagbliBaloT Hag nnacTUHON
3a3emrieHuns Ha BbicoTe oT 30 oo 50 MM, He gonyckas Ux CKpyyYmBaHus (PUCYHOK 5);

- AN ynyyweHus BOCNPOM3BOAUMOCTM Pe3yrbTaToB MCMbITaHUA Ha BbICOKUX
yacTtoTtax (Bbiwe 30 M) anvHa kabenst mexay BcnomoraternbHbiMu TC 1 Knewamm
CBA3M He porpkHa npesbiwats 0,3 M. [py MCMNOMb3OBaHUKM 3NEKTPOMAarHUTHLIX
Knewen cBsA3n 3To TpeboBaHMe He NMPUMEHSAIOT, TaK Kak MOfHOEe COnpoTUBEHUE
obwero Bmaa Ha 4actotax Bbiwe 10 MU onpegenseTcsi, B OCHOBHOM,
SNEKTPOMAarHUTHbIMU KnewamMmm CBA3MK;

- B Kaxgom BcnomoratenbHom TC BbIOMpaloT NOAKMYEHHbI Kabernb,
orvkavwmin K kabento, coeguHAOLEMY ykazaHHoe BcrnomoratensHoe TC ¢ UTC.
YCTPOMUCTBO pasBA3KWU, K KOTOPOMY MOAKMHOYEH yKasaHHbIA Kabenb, AOSMKHO ObiTb
Harpy>keHo Ha pasbemax "UIM conpotumeneHnem 50 Om. O6Lee conpoTusneHue
mMexay BcrnomoratenbHbiM TC 1 nnacTUHOW 3a3emrieHns coctaBuT npu atom 150
Om. B Tex cnyyadax, korga BcnomoratenbHoe TC uMeeT oTAernbHbIN 3aXUM
3a3eMrieHns, 3TOT 3aKUM NOAKIYAKT K NiacTUHE 3a3eMrieHns Yepes yCTPOUCTBO
cea3n/paseaskm Tuna YCP-C1, HarpyxeHHOe Ha pasbemax "™ conpoTtuBneHnem
50 Om.

Ecrm nonoxeHus HacToswero pasgerna He MoryT ObiTb  BbIMOSHEHDI,
NPUMEHSAIOT npaBuna, ycTaHoBfeHHble B 7.3. NMpn 9TOM Ha ocTasnbHbIX Kabensx,
nogknoYveHHblX K VI, ycTaHaBnmBatoT YCTPOMUCTBA Pa3BSA3KMN.



7.3 lNopsigok BBOAA MOMEXW C MOMOLLBIO KIELWEn CBA3WN, ecrin TpeboBaHnsa K
NOSIHOMY COMPOTMBIIEHNIO HE YO, 0BETBOPSOTCS

Ecrm npn BBOOE NOMEXM C NPUMEHEHMEM KIelen CBA3N TpeboBaHuA K
MONMHOMY COMpPOTMBIiEHMIO o6wero Buaa He MoryT ObiTb  BbIMOSHEHbI C
npuMeHeHnem BcnomoratenbHoro TC, Heobxoaumo, 4TOObl 3HayYeHwe Moayns
MOSIHOrO CoNpoTMBIEHNA obwiero Buaa ana Toro nopta UTC, Ha KOTOpbIN NnogaeTcsa
nomMmexa, 6bIfio He MeHee 3Ha4YeHUs MOAYMs NOSIHOTO CONPOTMBIEHNS obLuero Buaa,
obecnevnBaemoro scnomoratesnibHeiM TC. ECrm 3TO yCrnoBue He BbINOSHAETCH, K
pazbemam BcrnomoratenbHoro TC noOAKMOYarT KOHAOEHCATopbl  Pa3BsA3KW,
BENMYNHA EMKOCTWN KOTOPbIX 4OiPkHa 0b6ecneynTb ykasaHHOe Bbllle COOTHOLLEHWE
Mexay norHbIMK conpoTuBneHnsmn obwero suga UTC n BcnomoratensHoro TC.
Mpn ncnonb3oBaHMM 3TOrO0 MeToda HeobXOAMMO YYUTbIBATb MPUBEOEHHbIE HUXE
OTNN4YMS OT Nopsiaka BBOAA NOMEXN, YCTAHOBIIEHHOO B 7.2:

- UTC n BcnomorateneHble TC npy ncnbiTaHUAX OOMKHbI 6bITb COEQUMHEHDbI C
NacTUHON 3a3eMrieHnst NGO yCTaHOBIEHbI HA N30NUpYOLEn noacTaBke (PUCYHKK
A.3 1 A4) B COOTBETCTBMU C YCIIOBUAMMW UX YCTAHOBKW NPW IKCNyaTaumu;

- Mexgy knewamn cBsasm n UTC HeobxogmMmMo AONOMHUTENBHO YCTaAHOBUTb
TOKOCBEMHUK O5151 UBMEPEHNS BENUYMHBI TOKA MNPy BBOLE MOMEXMU.

CornpomusrieHue, 8HOCUMOE MOKOCHLEMHUKOM 8 U3MepseMyro yerb, OOMKHO
6bimb He 6onee 0,5 Om. [loepewHOCcMb U3BMEPEHUS CuUlbl MOKa He OOImKHa
npesbiwams +10%.

HanpsikeHne nomexm yctaHasnmBaroT B COOTBETCTBUMM C 6.4.1. Ecnm cuna Toka
NpeBbILLIAET MakcMMarbHOe 3Ha4YeHme Ana ucnbliTbiBaemoro nopta TC, paBHoe

I =g /150 Om,

HanpsbkeHne curHana UM ymeHbLUaOT 0 TeX Mop, noka curna ykasaHHOro Toka

He cTaHeT paBHOM .y .

YPOBHN M3MEHEHHOro HanpsbkeHus curHana WM oTpaxaloT B npoToKone
ncnoiTaHMn. [na obecnevyeHnss BOCMPOU3BOAMMOCTU UCMbITAHWUIA PacofioXeHMe
obopynoBaHMs Ha paboyeM MecTe ANd UCMbITaHWA AO0SPKHO ObiThb yKasaHo B
NPOTOKOSIE UCMbITAHWUN.

CeedeHusi 0 MOWHOCMU CuU2Harna Ha 8bIx00e WUPOKOIMOIOCHO20 ycuumeris,
Heobxol0umou 0r1s1 rnosy4eHus ucrsimamesibHo20 HanpsixeHusi 10 B, npusedeHbl 8
npunoxe+uu /.



7.4 NTC, npeactasnstowiee cobon otaensHoe ngenve

NTC ycTtaHaBnMBaloT Ha wusonupylowen noactaBke TonwmHon 0,1 M Hapg
nnacTuHoW 3asemnenns. [na HacTonbHbiX TC nnacTuHy 3a3emMrneHns pasmeLLatoT
Ha cTtone (cm. pucyHok 8). Ko Bcem kabensm, BbIOpaHHbIM 715 NpoBeLEeHUS
NCNbITaHWI, noaKmoyarT yCTponcTBa CBS31/pa3BA3KN. YcTtponctea
CBA3WN/pa3BA3KM pa3MeLanT Ha MracTUHeE 3as3emrieHusi, obecnedmBasi MpPsIMON
KOHTaKT C Hen, Ha paccTtosHum ot 0,1 go 0,3 m ot UTC. Kaberm wmexay
ycTponctBamun cBasn/pasBsasknm u UTC aormkHbl 6bITb MakCUMarnbHO KOPOTKUMU U
He 0OrPKHbl ObITb 06begMHEHDbI B My4YOK U cKpyveHbl. Kabenu npoknagbliBaloT Ha
BbicoTe oT 30 oo 50 MM Hag NNacTUHON 3a3EeMIEHUS.

Ecrm UTC nmeeT oTaenbHbIN 3aXUM 3a3eMIeHNsl, OH JOIDKEH OblTb COEAUHEH,
ecnm 9To [OonycTMMO MO YcroBusaM  doyHKLMOHMpoBaHus WTC, ¢ nnactuHowm
3a3eMnieHns B COOTBETCTBUM C 6.2.2.1 Yepe3 YCTPOMCTBO CBA3W/Pa3BA3KU Tuna
YCP-C1. B oatom cnyyae pasbem "BcnomoratenbHoe TC" ycTponcTtsa
CBA3U/pa3BA3KM OOIPKEH ObITb NOAKMKOYEH K MNACTUHE 3a3eMIeHus.

Ecrm B coctaB UTC BxoguT KnasBmatypa unm BCnomoratesribHoe YCTPOUCTBO,
KOTOpOe npu 3KCnnyaTauuu gepxaT B pykaX, MNPUMEHSIOT 3SKBUBANEHT PYyKW.
OKBMBANEHT PYKN COEANHSIOT C MAACTUHOWN 3a3eMIIEHMS.

OkeuesarieHm pyku OomkeH ydosriemeopsimb mpebosaHusm [OCT P
51318.14.1.

BcnomoratenbHole TC, Heobxogumble ana obecnevyeHns pyHKLMOHNPOBaHNSA
NTC (cpenctBa cBA3W, MOL4EMbI, MPUHTEPbI, YCTPOMUCTBA CEHCOPHOrO yrnpaBreHns
n 1.4.), a Takke BcrnomoratenbHble TC, Heobxogumble ang nogayn Ha UTC
CUrHanoB M OLEHKM KayecTBa €ro (oyHKLMOHUPOBAHUA, NMPU UCMbITAHUAX AOSDKHbI
ObITb noakntoveHbl K UTC yepes ycTponcTBa CBA3N/pa3BA3KM.

Uncno kabenen, npedHasHayeHHbIX [Af5 BBOAA MNOMEXW, [JOonyckaetca
orpaHn4mMBaThb B COOTBETCTBUM C 7.1.

7.5 NTC, npeactaBnstowee cobon HECKONbKO COEAMHEHHbIX APYr C OpYyrom
n3genun

Mpun ncnbiTaHnax TC, coCTOAWMX U3 HECKOMbKUX U3LAENUNA, COEAUHEHHBIX APYr
c gpyrom (pucyHok 9, nsgenma A, B, C), npumeHsaoT oguMH 13 criegytoumx AByX
METO[0B.

OcHoBHoOM mMeToA. Kaxgoe mnspgenve, sBxoosuwee B coctaB NTC, gormkHO ObiTb
MOArOTOBMEHO K WCMbITAHUAM M UCMbITaHO Kak otgensHoe TC (cm. 7.4).
OcTanbHble u3genus nNpu 3TOM paccMmaTpuBalOT Kak BcrnomoratesnbHble TC.
YcTponctea cBA3U/pa3BA3KM MOAKMOYAT K Kabenam (NnpoBogHUKaMm) usgenui B
cooTBeTCcTBMM C 7.1. BCce nsgenusa ncnbiTbiBalOT Noo4YepeHo.

AnbTepHaTBHbIN MeTod. W3genus, Bxogsiwpme B coctaB TC, MOCTOSHHO
CoedVHeHHble Apyr C ApyroM kabensmu (NpOBOAHMKaMW), UMELWMMN OTNHY
MeHbLle 1 M, paccmaTpuBatoT B COBOKYNHOCTU kak UTC. Beog nomexu B kabemnm
MEeXOMOKOBbIX COeOMHEHUA He OCYLIeCTBNAKT. M3genua, saBnsaoumecs YyacTamu
ykaszaHHoro TC, pa3amewaloT Kak MOXHO Grivbke Apyr K apyry (MCKnoyas npsamon
KOHTaKT MexXay HUMKW) Ha wusonupylowen noacTtaBke TtonumHon 0,1 M Hag
nnacTuHon 3asemnenus. Kabenu, coeguHsOWMe YyKa3aHHble W3Lenus, Takxe
pasMeLLaldT Ha  M30MUpYIOLLE MNoAcTaBke.  YCTpoucTBa  CBA3W/Pa3BA3KU
NoAaKMo4alT KO BCeM ocTanbHbiM  Kabenam WTC, Hanpumep, kabensm
aNeKkTponuTaHns n kabensam, NoaknoyaemMblM K BcnomoratensHeiM TC (cm. 7.1).

8 MeToAabl ucnbiTaHUA
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TC pomkHO OblTb WUCMLITAHO B pexumax (yHKLMOHUPOBAHUA W Mpu
KNMMaTU4eCKMX YCrioBUAX, COOTBETCTBYHOLWMX HasHadeHuto TC. Temnepatypa u
OTHOCUTENbHAsH BNAaXHOCTb MPU UCMNbITAHMAX A0SMKHbI ObITh YKa3aHbl B NMPOTOKOSe
NCMbITaHUA.

UcnbimaHusi Ha coomeemcmeue mpebosaHusiM Hacmosuje2o cmaHdapma
rpoe8odsim rpu HOpMarsibHbIX KIUMamu4yecKux yCro8usiX:

- memMriepamype okpyxarouie2o eo3dyxa (25+10) °C;

- omHocumersibHoU eriaxxHocmu 8030y xa 45-80%;

- ammocpepHom OaesneHuu 84-106,7 kla (630-800 mm pm.cm.), ecru UHble
mpebogaHusi He ycmaHoeneHbl 8 cmaHOapmax Ha epynnsl TC unu TC
KOHKpemHoz2o suda.

Ecrm  ypOBHM un3ny4yaemblX paguonomMex Mpyv  UCMbITaHUAX MNPEBbILAOT
YCTAHOBSIEHHbIE  HOPMbI, [OOMKHbl  OblTb  MCMNOMBb30BaHbl  3KPAHMPOBAHHLIE
MOMELLEHMS.

MpumevaHne - WcnblTaHMA Ha YCTOMYMBOCTb K KOHOYKTUBHBLIM MOMEXam,
HaBeLEeHHbIM PagMoYacTOTHBIMU 3NIEKTPOMArHUTHBIMU NOMSIMUA, B OCHOBHOM MOTYT
ObiTb NpoBeaeHbl ©0e3 MNPUMMEHEHUS 3KPaHUPOBAHHbIX MOMELLEHWA. 3TO
06 BACHAETCSA TEM, YTO YPOBHM CO34aBaeMbIX UCMbITaTENbHbIX CUIHANOB U COCTaB
pabounx MecT AN UCMbITaHUMA TaKOBbl, YTO U3MyYEeHUE 3HAYUTENbHbIX YPOBHEWN
9Heprumn, 0COBEHHO Ha HMU3KMX YacToTax, MaroBEPOATHO.

McnbiTaHua npoBoaaT npu  nogkmodeHun W K Kaxgomy  yCTpPOUCTBY
cBA3un/pa3Ba3kM no odepegun. lNpu atom pasvembl "UIIM™ yCcTpoMUCTB CBA3UM U
pa3Bs3kW, Ha KOTOpble He MnofalwT UCMbITaTeNbHbIM CUrHan, OOMkHbl OblTb
Harpy>xeHbl Ha conpoTueneHms 50 Om.

lMpu ucnbimaHusix ebibuparom pexumbl Q@yHKUUOHUposaHusi UTC u3
npedycMompeHHbIX mexHu4deckol OokymeHmauuel Ha UTC, obecrniedusarow,ue
HauMeHbWyr ycmou4ueocmsb K rIoMexe.

[ns npegoTBpalleHnss BMSHWUS FApMOHUK (CyOrapMOHKK) UCMNbITaTeNbHOro
curHana Ha UTC, npu HeobxoomMMoCTH, NPUMEHSIOT GMIbTPbl HU3KUX U BbICOKMX
YacToT. PunbTp BbICOKOW YacTOThbl C rpaHnyHon Yactoton 100 kl'y pekomeHayeTcs
NPUMEHATL Ha BbIXOAE reHepartopa BbICOKOM YacCTOTbl. XapakTepuUCTUKU dmrnbTpa
HU3KMX 4YacToT [OOMKHbl ObiTb Takumn, 4TOoBblI oOGecneymBaTb NOLaBrEHME
rapmoHuk WM 0o ypOBHEW, MpU KOTOPbIX OHW He OyayT BMATb Ha pesyrbTaTbl
NCNbITaHUN. YCTaHOBKY YPOBHEWN NOMEXWN B COOTBETCTBUM C 6.4.1 NpoBOAAT nocrne
BKITHOMEHNA unbTpoB B coctas AT,

Monoca nepecTporkn YacToTbl gospkHa coctaBnatb oT 150 klMy, oo 80 MMy npum
3apaHee YCTaHOBJIEHHbIX YPOBHAX MOMEXW, MOAYNMPOBAHHOW MO amnnamMtyge
cuHycompaanbHblM HanpsbkeHnem 1 kl'y npu rmybuHe mopynsaumm 80%. [Ons
YCTaHOBKW YPOBHEN MOMEXWN U MEPEKIIOYEHNST YCTPOUCTB CBA3W/Pa3BsA3KM B Xo4e
McnbiTaHMn  genaoT nay3bl. CKOPOCTb MNEpPecTporKM 4YacToTbl He [[OrpkHa

npesblwate 1,5-10-3 pekag/c. Ecrm  npumeHsieTcs  LwiaroBasi nepecTporika
4YacTOTbl, War He [JorkeH npeBbiwaTtb 1% npeablayLwero 3HaYeHWst YacToTbl.
Bpemsi BO3QeNCTBMA MOMEXM Ha KaKOOW 4YacToTe AOMKHO ObiTb HE MeHbLUe
BpeMeHu, Heobxogmmoro Ana aHanmsa yHKunoHnposaHus TC 1 BbiABNeHUS ero
peakuunn. YacTtoTbl, Ha KOTopbiX UTC nmeeT NOHMKEHHYIO YCTOMYNBOCTL K NOMeEXe,
aHanM3npyrloT oTaenbHO. B xode ucnbiTaHui KadecTBO pyHKUMOHUpoBaHus UTC
NPOBEPAIOT BO BCEX pexuMMmax, BblOpaHHbIX And  ucnbiTaHuin. [lpn  aTom
pEKOMeEHAYETCA NPUMEHEHNE cnelmanbHbIX TECTOBbIX NPOrpamMm.

McnbiTaHusa npoBOAAT B COOTBETCTBUM C MPOrpaMMON UCMbITaHWUA, B KOTOPOM
yCTaHaBNMBaIOT criegyolme CBeAeHUs:

- pasmepbl TC;

- ycnoswus pyHKLMoHuposanua NTC;

- OCyLeCTBMATCA M ucnbitaHna UTC kak OTAENbHOro M3Zenus unm Kak



HECKOSIbKUX COeMHEHHbIX APYr C APYrOoM N3Lenvi;

- TUNbl MCNOSMb3yeMbIX CPeacTB MCNbITaHUA U pacrnornioxeHne UTC (B Tom
yucne, usgenun, exogsawmx B coctaBs UTC), BcnomoratenbHbix TC 1 yCcTponcTs
CBA3W/pa3BA3KY;

- Tunbl COEAMHUTENbHbIX Kabenen, Wucnonb3yemblX MNpU  UCMbITaHUSAX,
xapaktepnctukn noptoB NTC, K KOTOPLIM OHM MOAKIIHOYAKOTCS;

- Morfioca 4acToT UCTbITaHUN,

- CKOpPOCTb MEepecTpOrKM 4YacTOTbl, BpeMs BO3LENCTBUA MOMEXU Ha KaXKoowm
YacToTe, 3Ha4YeHne Wwara NepecTponkn 4acToThl,

- CTENEeHN XXeCTKOCTN UCNbITaHWIA;

- KpuTepumn KavecTtBa dyHKLMoHmpoBaHua ATC;

- onMcaHne MeToaa oueHKN pyHKkuMoHnpoBaHua NTC npu ncnbiTaHUsIX.

[Ona obocHoBaHMA nporpamMMbl UCMbITAHUMIW, NPU HEoOXOo4MMOCTMW, NMPOBOAAT
npeaBapuTenbHble UCNbiTaHWs. [JJoKkyMeHTaumnsa 06 UcnbliTaHUAX LOIMKHA coqepxaTb
YCrOBUS UCNbITaHWUA, CBeAeHNss 06 aTTecTaumm ucnbliTaternbHOro obopynoBaHua u
pe3ynbTaTbl UCMbITAHWN.

9 Pe3ynbTaTbl UCMbITaHUX U MPOTOKON
UCNbITaHUN

[aHHbln pasgen onpefensieT NOPSAOK OUEHKU pe3ynbTaToB UCMbITaHUA Y
NOArOTOBKM NPOTOKOSA UCMbITaHWIA, OTHOCSLUMXCS K HACTOSALEMY CTaHOapTy.

MHoroobpasve u pasmmumsa TC un cucTem, NOANEXaWMX UCMbITAHUAM,
3aTPyOHSOT  YCTaHOBMEHME pe3yrnbTaTOB  BO3OEUCTBUS  ANIEKTPOMAarHUTHOrO
n3nyvyeHns Ha TC n cucTemol.

PesynbTatbl UCMbITaHUN AOMKHbI ObiTb  KnaccumuupoBaHbl Ha OCHOBE
NPUBEOEHHBLIX HWKE KpUTEpMEB KayecTBa YHKLUMOHMPOBAHUS, €CIM  WHble
TpeboBaHMA He yCTaHOBMEHbl B CTaHgapTtax Ha TC KOHKpPETHOro Bvga wnM B
TeXHUYECKOM AoKymMeHTaumm Ha TC.

A. HopwmarnbHoe yHKLMOHMPOBAHME B COOTBETCTBMM C YCTaAHOBIIEHHbLIMU
TpeboBaHuAMM.

B. BpemeHHOe yxydweHue KadecTBa (OYHKLMOHWPOBAHUA WNU npekpalleHne
BbIMOMHEHNST YCTaHOBMIEHHON (YHKUMM C NOCNEAYHWMM BOCCTaHOBIIEHNEM
HOPMarnbHOrO  (PYHKLMOHUPOBaHWUS, OcyllecTBnseMbiM 6e3 BMellaTenscTea
orneparopa.

C. BpemeHHoe yxy[lleHne KadecTBa (PyHKLMOHMPOBAHUS WM NpeKpalleHue
BbINOSIHEHUS]  YCTAHOBIIEHHOW  (PyHKLWUM, KOTOpble TPebylT BMellaTenscTBa
onepaTopa uUnn nepesanycka CUCTEMbI.



D. YxygweHve kadectBa (PyHKLMOHUPOBAHUA UNN MNpeKpaLleHne BblMOSHEHNS
YCTaHOBMEHHON (PyHKLMK, KOTOpPblE HE MOryT OblTb BOCCTaHOBMEHbl WU3-3a
nospexaeHns  obopyaoBaHusi  (KOMMOHEHTOB), HapyLeHWss  NPOrpamMMHOro
obecneveHns unn noTepun AaHHbIX.

NTC He [OOMmMKHO CTaHOBUTBLCS OMAcHbIM WM HEHadeXHbIM B pesyrbrate
BO34ENCTBMS NMOMEX BWOOB, perfnaMeHTUPOBaHHbIX B HacTosweM cTaHgapTte. B
criydae NpUEMOMHbIX U cepmugbuKkayUOHHbIX UCMbITAHWM NporpaMmma UCMbITaHUA U
NOPSLOK OLLEHKN pe3yrbTaToOB UCMbITaHUWM OOMkHbl ObiTh pernaMeHTUpOBaHbl B
COOTBETCTBYOLLEM cTaHaapTe Ha TC KOHKpeTHOro Bnaa.

MPOTOKON UCMbITAHUN OOIPKEH BKIOYATb YCIOBUS MUCMNbITAHUA U pe3ynbTaThl
NUCMbITAHUA.

PucyHok 1a - Cxema obpasoBaHusa
3NeKTpoMarHuUTHbIX nonen B6nmaum UTC npu
NpoTeKaHUU TOKOB B Kabensax
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Z.s - TOMHOE COMpOTUBIIeHVME O0OLEero Buaa YCTPOWCTB CBA3W/Pa3sBSA3KY,
nsmepsieMoe B Todke noakmoveHna WUTC; Uy - BbixogHoe HanpsbkeHve UM B
peXxviMe XonocToro xoaa; .y - obliee HecMMMeTpUYHoe HanpsixeHne mexay UTC
M nnacTvHon 3asemnenvs; I, - obWMiA HECMMMETPUYHBIA TOK, NPOTEKaroLMIA

yepe3 UTC; T,z - TOKM Ha NpoBOAALLMX NOBEPXHOCTSX M B nNpoBogHukax NTC; E,
H - anekTpuyeckne 1 MarHUTHbIe Nons

MpumevaHue - PesncTtopbl 100 OM BKIOYEHBI B YCTPOUCTBA CBA3W/pa3Ba3ku. K
neBomMmy pasbeMy noaknoyveH peanctop 50 Om, k npasomy nogknoydeH Ul

PucyHok 1a - Cxema oOpasoBaHUA 3MeKTPOMarHUTHbIX nosnien B6nmam UTC npu
NpOTeKaHUN TOKOB B kKabensax

PucyHok 16 - Cxema paboyero mecta ans
UCNbITaHUN HA YCTONYMNBOCTDb K
PaAMoO4acCTOTHbIM KOHAYKTUBHbLIM NMOMexam
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CUrHAaNoH

T - Harpyska 50 Om; T4 - arteHioarop (6 ob)

PucyHok 16 - Cxema pabodero mecta Ons UCNbITAHWA Ha YCTOMYMBOCTb K
pagMoYacTOTHBIM KOHAYKTUBHBIM NOMexXam

PI/IcyHOK 1 - WcnbiTaHua Ha yCTOIZ‘WIBOCTb K pagno4acToOTHbIM KOHOYKTUBHbIM
nomMexam

PucyHok 2 - UcnbiTaTenbHbIN reHepartop
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(3; - TreHepaTop BbICOKOYACTOTHbIX cwurHanos; Ty - aTTeHwarop; & -
nepeknyartens; PA - LWUMPOKOMNOMOCHbIN  ycurmtens MowHocTu; LEE/HEE -

UNbTPbl HU3KUX W/WUNKU BbICOKUX YacToT, T~ - aTtTeHwaTop C (MKCUPOBAHHbLIM
2
3aTtyxaHuewm (6 ab)

PucyHok 2 - icnblTaTtenbHbIn reHepatop

PucyHok 3 - OnpegeneHune opmMbl KonebaHum
Ha pa3bemax "UTC" yctpouncraea
cBA3U/pa3BA3KM (HanpsXKeHue B pexume



xonoctoro xoaa UlN, cteneHb XXeCTKOCTH
ucnboitTaHmn 1)

3 3 1,4+80%
2 2 I
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a 6
a - HeMOﬂyﬂMpOBaHHblm paﬂ,MOqaCTOTHblﬁ CuUrHan (aMranITy,cl,Hoe 3Ha4yeHne

HanpsbkeHust 1T, =1,41 B; cpegHekBagpaTuyeckoe 3HayeHve HanpspkeHns U =1
B);

6 - MOOYNMPOBAHHbI PAANOYaCcCTOTHbIN cuUrHan npu rmyGuHe moaynauum 80% (1T

=1,12 B; nukoBoe 3Ha4yeHue Hanpsxenus U . =2,54 B)

PucyHok 3 - Onpegenenvne copmbl KonebaHun Ha pasbemax "MTC" ycTponcTsa
CBS3W/Pa3BA3KN (HanpsbkeHne B pexume xoroctoro xoga WM, cTeneHb XecTKOCTU
ncnoitTaHn 1)

PucyHok 4a - [lepeyeHb CUMBOJIOB,
NPUMeHsAeMbIX B NPpUBeAEeHHbIX HMXKe cxemax
padoy4yunx mecTt AnsA ncnbiTaHUU



- 50-0MHbIV KOakcuaribHbIV Kabernb

- kabernb ANneKTponnuTaHna nnmn nepegadm curHaroB

- Harpy3ka 50 OmM ansa koakcuanbHoro kabens

- nepexogHoe ycTtponcteo 150-50 Om (kopobka c
pesnctopom 100 OM, BKIMKOYEHHBIM  Mexay
pazbemamu "150 Om" 1 "50 OM", cm. 6.3.1)

- WCTOYHWMK  BbICOKOYACTOTHbIX CUrHamoB C
BbIXOOHbIM conpoTuereHnem 50 Om

- N3MEpUTENbHbIN npMbop C  BXOAHbIM
conpotmenennem 50 Om, Hanpumep, CEenekTUBHbLIN
BOMbTMETP

- aTTeHaTop C BXOAHbIM conpoTuneHnem 50 Om,
3aTtyxaHuem 10 nb

% R TR

Benomora- - YCTPOWCTBO CBA3W/Pa3BA3KM, UMEIOLLEE PasbeMbl
il TENbioe 12 "MTC", "I, "BcnomoratensHoe TC"

-

PucyHok 4a - lNepeveHb CMMBOSIOB, NPUMEHSAEMbIX B NPUBEOEHHBIX HUXE CXemax
pabo4vnx MecT Ana UCMbITaHU

PucyHok 46 - lpuHUnn HenocpeaCTBEHHOro
BBOAA NOMeXu B 3KpaHUpoBaHHbIe Kabenu
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PucyHok 46 - lMpuHUMN HEenocpeacTBEHHOrO BBOAA MOMEXW B 3KPaHUPOBAHHbIE
kabenm

PucyHok 4B - [lpyHumMn BBOAa NnomMexu B
He3KpaHNpPOBaHHbLIe Kabenun

n - 4Y1Ccrno nposogHMKOB B kabene

PucyHok 4B - NpuHUKMN BBOA4A NOMEXM B HEAKPaHUPOBaHHbIE Kabenn

PucyHoK 4r - [MpyuHUMnbl pa3BA3Ku



HwaKo4acToTHAR BrICONOUACTOTHAR

EaTylka MHOYKTHEHOCTI ESTYyLIES MHOYKTHEHOCTIA
) KWTC
T ——
——
K BonomMo- R
FaTensHOY 1J
TC Cpﬂan

30 mm

o P T o

MpumevaHus

1 O6wasa nuayktneHocTb L > 280 MkI'H Ha YacToTe 150 kI'y,

2 Cpm =47 HO® (TONbKO 4Nsi HEAKPAHMPOBAHHbIX Kabenen).

3 HuskovacToTHas KaTylKa MHOYKTUBHOCTW: 17 BUTKOB Ha q)eppl/ITOBOM KoJibLe,

martepuan NiZn, p.=1200.

4 BblCcOKOYACTOTHas KaTylKa WHOYKTMBHOCTU: 2-4 peppuTOBbIX KOrbLa

(obpasytome TpydKY), Matepuan NiZn, .. =700
PucyHok 4r - MNMpuHLMnbl pa3BA3Ku

PucyHok 4 - MNpuHUMnbl CBA3M N pasBA3KK

PucyHok 5 - lIpuHUMNbI CBA3U U pa3BA3KU NPU
BBOAE NOMEXN C MPUMEHEeHNEeM Krelwien CBA3un

i=03m 01 mei=03m

' ™) f ™

BecnomorarensHoe
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MpumevaHne -  YcTpoucTBa  CBA3W/PasBsA3KY, NOAKIMHOYEHHbIE K
BcrnomoratensHoMmy TC, Hanpumep, YCP-C1, nogknio4yeHHoe K 3aXKMMy 3alUmMTHOrO
3azemrnenunsa, uim YCP-C3, pomkHbl ObiTb HarpyxeHol Ha pasbemax "Wl
conpoTusreHnem 50 Om

PucyHok 5 - lNpuHuMnbl CBA3M U pasBA3KW MNPy BBOAE MOMEXU C MPUMEHEHNEM
KneLlewn cBA3n

PucyHok 6a - KOHCTpyKUunA ycTaHOBKM Ans
NPOBEPKN NOSTHOrO CONPOTUBIIEHNS oOLlero
BUAa YCTPOMUCTB CBA3U/pa3BA3KU

Kr
CTaHAapTHAR e 300 poas
AnacTHHa §
CBAIN % METEF'",."
/
;{, Touka Mame-
,:; PEHUA Zip \
-5 ‘: i"f YeTporcTan
KoakeHansHei ﬁ K canau.fpaannam K scnomMoratent-
pazbeM 7 TG Homy TC
-—-‘; = x
4l = e
] =] ) B-DHFILI,HGHHHH
=200 MM % = [ . Marepuan =200 MM
/ —
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MnacTema 3azemneHun

MpumeyaHus
1 Pa3mepbl cTaHaapTHOW NiacTUHBI CBA3WN AOMMKHbI cocTaBnAaTb 0,1x0,1 m.

2 nﬂaCTVIHy 3a3eMlieHnda n CtaHgapTHYyO NacTuHy CBA3U U3roTaB/IMBaAOT U3
Mean, natyHn wunn antoMUHUA. YKasaHHble NfacTuHbl OOSMKHbI UMETb XOpOLUVII7I
KOHTaKT, 0COOEHHO Ha BbICOKMX YacToTax

PucyHok 6a - KOHCTpyKUMSA yCTaAHOBKM AN MPOBEPKU MOSHOIO COMNPOTUBIIEHWUS
obLLero Bnaa ycTpomucTB CBA3WN/pa3BA3KM

PucyHok 66 - Cxema ycTaHOBKM AOJ11 NPOBEPKMU
NONMHOro CONpPoTUBIEHUA obLliero Bnaa
YCTPOUCTB CBA3U/pa3BA3KU



BonodoratensHoe

WamepuTens 7N YCP {cMm. npumedanue)
MOMHED WMTC —
CONPATHRNEHWHA . r in
CraHgapTHan NNacTvMHa
CBAAY /

50 Om

MpvmeyvaHue - TpeboBaHMst K MOAYIIHO MOMHOMO COMPOTUBIEHUS 06LLEro Buaa
[OIDKHbI YO, 0BIETBOPATLCSA NPU 3aMKHYTOM U pa3OMKHYTOM Kritode II (cM. 6.3)

PucyHok 66 - Cxema yCTaHOBKW AS19 MPOBEPKWU MOSTHOrO COMPOTMBIIEHMS OBLLEro
Byaa yCTPOMCTB CBA3W/Pa3BA3KM

PucyHok 6B - Cxema nepexogHoro yctpoucrea
150 Om-50 Om

100 Gim
o—— }+——o
Pastem 150 Om Pastem 50 OM
O O

MpumeyvaHue - Pe3anctop Ha MeTannMyeckon NneHovYHom ocHoee, T > 2,5 BT

PucyHok 6B - Cxema nepexogHoro yctporcTtaa 150 Om-50 Om

PucyHok 6r - KOHCTpyKUMA nepexoaHoOro
yctpouctea 150 Om-50 Om

MeTann ]
=
KoakcuaneHeld 1w é
L
r— L]
paibem G _____ ( i (11 ] —
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100 mm |

. J0 MM




MpymeyaHme - KOHCTPYKLMSA NepeEXO4HOro YCTPOMCTBA MOEHTUYHA KOHCTPYKLMK
CTaHOapTHOW NMacTUHbI CBA3M Ha pucyHKe 6a. [lo6asneH peanctop 100 Om

PucyHok 6r - KoHcTpykumsa nepexogHoro yctponctea 150 Om-50 Om

PucyHok 6 - YcTaHOBKa A8 NPOBEPKU XapaKTEPUCTUK YCTPOMUCTBA CBA3W/pa3BA3KU
n nepexogHoe yctponctaso 150 Om-50 Om

PucyHok 7a - OnpepneneHue oouwen TOUKM nNpu
MCNOJIb30OBaHUU HE3KpPaAaHUPOBaHHbLIX Kabernewu

-

OGWwan Todka

_—_

Paseem WTC

PucyHok 7a - OnpeneneHne obLLe TOYKM NPU UCMOMNb30BaHNM HE3KPAHUPOBaHHbIX
kabenewn

PucyHok 76 - OnpeneneHue oouwen TOUYKM nNpu
UCNONIb30BaHUU 3KpaHUPOBAHHbIX Kabenen

n

il 1 & Ofujan Touka
PaibeMm MTC

PucyHok 76 - OnpegeneHune obLuern TOYKM Npu MCNOoSIb30BaHUN SKPaAHUPOBAHHbLIX
kabenen

PucyHok 7B - Cxema yCcTaHOBKMU
UcnbiTaTenbHbIX YpOBHEeN Ha 3axumax "UTC"
YCTPOUCTB CBA3U/pa3BA3KMU



30 pae

C ) NepexofHoe
YCTROWCTRO
i 150 Om - S0 Om

r———

q
T

Mpumevanne - Harpysky 150 Om Ha 3axumax "BcnomoratenbHoe TC"
YyCTpOMCTBaA CBA3W/Pa3BsA3KM, Hanpumep, corfacylolee nepexogHoe YCTPOMCTBO
150 Om-50 Om ¢ pgononHuTenbHbIM pe3nctopoM 50 OM, NPUMEHSIIOT TOMbKO B
cllydae HeaKpaHWpPOBaHHbIX Kabenen (3KpaH 3KpaHUPOBAHHOIoO Kabensi CoequHEH C
NNacTUHOWN 3a3eMIIeHNs Ha CTOPOHe BcrnomoraTtenbHoro TC)

wr 100 O
Bocnomora- 1
TeneHoe  WTC e\ J
TC u
YCP

/7 (VY

Oblumne ToukW MNnactvHa aaaemneHns

lar

HIM

PucyHok 7B - Cxema YyCTaHOBKWM UCMbITaTElNbHbIX YPOBHEW Ha 3axumax "UTC"
YCTPOUCTB CBSA3M/pa3BA3KN

PucyHok 7 - YcTaHoBKa UcnblTaTeNbHbIX YPOBHEN (CM. 6.4.1)

PucyHok 8 - lpumep paboyero mecta ans
ucnoitaiun TC, npeacrasnsowero cooon
oTAenbHOe nsgenue
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Mpumevanuna - YaoaneHne WUTC oT nobbiX MeTanM4yeckux npeameTos,
NCKMOYas nracTUHy 3as3eMsieHnss U YCTPOMCTBa CBA3W/Pa3BA3KM, [OOSMKHO
coctaBnaTb He MeHee 0,5 M. K pasbemam "UIM™ ycTponcTB CBA3W/Pa3BA3KkM, Ha
KoTopble He nogaetcs curHan ot W[, nogkmovarT pesncTopbl  Harpysku
conpoTueneHnem 50 Om

PucyHok 8 - lpumep pabodero mecta ansa vcnbiTaHuin TC, npeacTaBnsitoLLEro
cobown oTaenbHoe nsgenve

PucyHok 9 - lpumep paboyero mecta ans
ucnbitTaHmn TC, npeacraBnsowero cooou
HEeCKOJIbKO COeAIMHEeHHbIX APYyr ¢ APYrom
nsgenumn
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Mpumevarnna - YpaneHne WTC oT mobbix MeTannmMueckux nNpeamMeTos,
UCKMOYas nracTUHY 3as3eMsieHnss U YCTPOMCTBa CBA3W/Pa3BA3KM, OOSHKHO
coctaBnsatb He MeHee 0,5 M. K pasbemam "UI™ ycTponCTB CBA3W/pa3BA3KK, Ha
KoTopble He nogaetca curdHan oT W[, nogknoyarT pesncTtopbl  Harpysku
conpotmenennem 50 Om. Kabenn gnvHom He Gonee 1 M, coeauHsowme 6Gnoku
NTC, yknagbliBaloT Ha U30NSILMOHHON NOACTaBKe

PucyHok 9 - lNpumep pabodero mecta ansa vcnbitanmin TC, npeacTaBnsitoLEro
cob0oi HECKOMbKO COEANHEHHbIX APYr C APYrOM U34enui

PucyHok 10 - MpaBuna BbiboOpa meToaa BBoAa
nomMexwu
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Bwbop metona
BEOOA NOMEXN

HMmewToR
noaxodAl e yCTpoRCTEa
CBEA3WpaInAIRMT

Her

Ha

MNpuMeHEHWE Hengopencreen-
MpuMeHeHUe yCTRORCTES Knewed WM HbIl BBOA
cefAawipaIsaakm no 6.2.2 CHAIM NOMEXH Mo
6.2.1

lMNpoeepka BLNONHEHWR TpeboBAHWM:
1. Nonvoe conpoTHRNEeHWs oBuwiero BUEA BCNoMoraTens-
Horo TC 150 Om
2. Kabienw nponoseds Ha BeicoTe ot 30 Ao 50 MM
HaJ NASCTUHON IEABMIEHUA
3. Anura kabeneid mexay UTC v ecnoMoraTensHbIM
TC meHee 1m

TpebosaHus
BLINONHAKTCA?

MpUMEHEHAE INEKTROMArHHTHIIX MpuMEHEHKE ANEKTPOMATHHUTHRIX
KNELEH CEAIM MMM TOKOBBIX KNELEeH CRASM WK TOKDEBIX
Kreled ceae ne 7.2 Krieled canam no 7.3

PucyHok 10 - lNpaBwnna Bbibopa MeToga BBoga NOMeEXU

NMPUNOXEHUE A (o6s3aTtenbHoe). CBegeHus o
BBOAE NOMEXU C NOMOLLbIO KNneLieu CBA3N

MPUNTOXEHUE A
(obsi3aTensHoe)

MeToq BBOga TMNOMEXM C TMOMOLLUbIO TOKOBbIX KNelWeh CBA3M  Unu
ONEKTPOMAarHUTHbIX Knewiei CBA3W B COOTBETCTBMM C 7.2 U 7.3 HacTOSALLEro
cTaHaapTa npumeHum Ans 6onbluMHCTBa BUAOB kabene n TC.



A.1 BBoA nomexu ¢ NOMOLLBH TOKOBbIX KNELLEeW CBS3N

ToKoBble Knewy CBA3W MPUMEHSAOT, B OCHOBHOM, AOnS1 BBOAA MNOMEXWU B
oTAenbHble NPoBOAHMKM (Kabenn) nnmn B XryTbl Kabenen, coeguHsaowmx ABa 6noka.

YpoBHM NOMEXN, BBOAUMOW TOKOBbLIMU KIlELLIAMW CBA3W, YCTaHaBNMBatOT nepes,
npoBefeHneM UcnbITaHui. LlenecoobpasHo NpMMEHATbL METO, YCTAHOBKM YPOBHEN
nomexn, npuvBeaeHHbIn B 6.4.1 HacTosiwero crtaHgapta (CM. pucyHok 7). Ecrin
YCTaHOBKa YpOBHEN TMOMExM He MoxeT ObiTb BbIMOMHEHA B CUCTEME C
conpotuerieHem 150 OM (B COOTBETCTBUW C PUCYHKOM 7), AOMycKaeTcs uX
yCTaHOBKa C NpUMeHeHneM ucnbiTaTenbHoro 61oka conpotusneHmem 50 Om.

Cxema ansa ycTaHOBKM YpOBHEN MOMEXU MpU UCMOMb30BaHUM MUCMbITaTeNbHOrO
6noka conpotmerneHnem 50 Om npuBegeHa Ha pucyHke A.1. KoHcTpykuus
ncnblTatenbHoro 6mnoka conpoTtusrieHem 50 OM, UCNOMbL3YEMOro NMpu ycTaHOBKE
YPOBHEWN MomMexu, npueegeHa Ha pucyHke A.2. [NoTepu npu nepepade curHana B
ncnbiTatenbHOM 6roke He AorkHbl npesbiwate 1 Ab. Npu ycTaHoBKe ypoBHEN
MOMEXN C MWCMOMb30BaHNEM WCMbITATENbHOrO 6fi0kKa NPUMEHSOT crneayoume
npasuna:

- 9KpaH kabensi, coefMHEHHbIN C BXOAHbIM Pa3beMOM TOKOBbIX KfleLlen CBSA3MW,
AOIkeH ObITb COefQMHEeH C MMacTUHOW 3a3eMsieHus uchblTaTenbHoro 6roka
NPOBOAHWUKOM MUHUMarbHO BO3MOXHOW ASNHbI;

- MCnbiTaTeNbHbIM 60K JOMKEH BbITb HA O4HOM KOHLEe HarpyeH Ha 50-OMHyo
KoaKCHuarbHy HarpysKy, ApYrMM KOHLLOM - MOAKIOYEH K U3MeputensHoMy npubopy
C BXOAHbIM conpoTuereHnem 50 Owm;

- ypoBeHb curHana Ul ysenuumeatloT 4O Tex nop, noka nsmepaemoe npndéopom
HanpsbkeHne He AOCTUrHeT 3HadeHnss Ha 6 aOb meHbwero, 4Yem Tpebyemoe
3Ha4yeHwue, yctaHoBneHHoe B Tabnmue 1 (cM. 6.4.1 HacTosALero cTangapTa);

- ypoBeHb curHana W[ dmkcupyloT Ons KaXkgoro 3HayeHus 4acTtoTbl U
BOCNPOMN3BOAAT Npu ucnblTaHmsx TC.

A.2 BBoa nomexum C NOMOLLBIO 3NIEKTPOMAarHUTHbIX KreLen CBs3un

[MpuMeHeHMe SNEKTPOMArHUTHbBIX KIleLen CBA3N UIMCTPUPYIOT pUcyHku A.3 1
A.4. YCcTaHOBKY ypOBHEN NOMEXu Npu UCMNOSb30BaHUN 3NIEKTPOMAarHUTHbIX KIleLlen
CBS31 BbINOSHAKT B cucteme ¢ conpotmeneHnem 150 Om B cootBeTcTBUM C 6.4.1
HacTosLero ctaHaapTa (CM. PUCYHOK 7).

A.3 Pabo4yee mecTo Ans UcnbiTaHUn

[ns npoBeAeHus NCNbITaHWUIA Krewm CBS3M YyCTaHaBNMBAKT Ha UCMbITbIBAEMble
kaberm. Ha knewy nogatT curHan ot W[, ypoBeHb KOTOPOro [OSDKeH
COOTBETCTBOBATb NpeABapuUTENlbHO YCTaHOBMEHHOMY 3Ha4eHuto. [pu ucnbiTaHuax
9KpaH BXOOHOIO pa3bema TOKOBbIX KIelWen CBA3M UMK 3aXMM  3a3eMrieHus
SNEeKTPOMarHUTHbLIX KNewen CBA3WM [JoimkeH OblTb coeauHeH € NNnacTUHOWM
3asemrneHnsa (cm. pucyHkm A3, A4). Ecnm mamepsiemass BenvuuHa ToKa Mpu
NCNOSMb30BaHUN TOKOBbIX Krelerh CBA3M WM 3NeKTPOMarHUTHbIX KIlewen CBSA3n
NpeBbIAeT MakCMManbHOe 3HayeHue Ans ucnbiTbiBaemon uenn TC (cm. 7.3),
BbIxoAHOe HanpsbkeHne WIT  OomkHO OblTb  COOTBETCTBEHHO  YMEHbLLEHO.
YMeHbLLUEHHOEe 3HayeHve HanpskeHus Ha Bbixode WM AomkHO GbiTb OTpaXKeHO B
NPOTOKOSIE UCMbITAHWUN.

PucyHok A.1 - Cxema ycTaHOBKU YPOBHEN
nomMmexu ¢ NpUMeHeHUeM UcCnbITaTeNnbHOro
6noka conpotuBneHuem 50 Om
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PucyHok A1 - Cxema YCTaAHOBKM YPOBHENW TMOMEXM C  MPUMEHEHNEM
ncnblTatensHoro 6roka conpotmeneHem 50 Om

PucyHok A.2 - KOHCTpyKLUA UCnbITaTeNbHOro
6noka conpotusneHuem 50 Om
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PucyHok A.2 - KoHCTpyKLus ncnbiTatenbHoro 6oka conpoTtmsreHem 50 Om

PucyHok A.3 - O6wasa cxema pabo4yero mecra
ANA NCNbITaHUU C UCNOSMIb30OBaHUEM KIleLleu
CBA3MU
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Mpumevanne - YpaneHne WMTC oT mobbiXx MeTanMYeckux npeameToB
(nckrnoyas nnacTUHy 3as3eMrieHnss U YCTPOUCTBa  CBA3W/Pa3BA3KM)  OOIDKHO
coctaBnaTb He meHee 0,5 M. K pasbemam yCTpoMCTB CBA3WN/pa3BA3kKM, Ha KOTOpbIe
He nogaeTcsa curHan ot UIM, nogkntoyatot conpoTtmaneHme 50 Om

PucyHok A4 - lNpumep pasmeweHna UTC Ha nnacTuHe 3asemsneHust npu BBOAE
MOMEXU C UCMOMNb30BaHNEM KIlELLEen CBA3N (B1a CBEPXY)



NMPUNOXEHUE B (cnpaBo4Hoe). Kputepum
BbIOOpa NOSIOCHI YacTOT NPU UCNbITAHUAX

NMPUNOXXEHWE b
(cnpaBo4Hoe)

HacToauwwmin ctaHpapT ycTaHaenmBaeT TpeboBaHust K TC no ycTOMYMBOCTU K
KOHOYKTMBHbIM MOMEXaM, HaBeOEHHbIM Pagno4acTOTHbIMU 3SIEKTPOMarHUTHLIMN
nonsamu, U Mmetoabl ncnolitaHmn B nonoce ot 150 kly go 80 MIy. Heobxoanmas
nornoca 4acToT npu ucnoiTaHnax TC 3aBucut ot Buga TC, ycrnoBun ero yCTaHOBKM
n akcnnyatauun. Hanpumep, onsa TC pasmepammn meHee 0,4 M, nonydaroLwero
nuTaHve o1 6aTtapen, nNpu OTCYTCTBUM KaKUX-IMOO MNOAKMHOYEHHBIX K HeMy
NPOBOAHMKOB UNn Kabenen HeT HeEOOXOOMMOCTM B UCMbITAHUAX Ha YacToTax Huke
80 MI'y, TaKk KaKk ManoBeposATHO, YTOObI HaBeQEeHHbIE SNIEKTPOMArHUTHbIMU MONSMU
MOMEXU MOITN HapyLLNTb PyHKLMOHMPOBaHWe yka3daHHoro TC.

BepxHas rpaHnyHas YactoTa UCMbITaHUN, pernaMmeHTUpoOBaHHasa B HACTOSLLEM
CTaHgapTe, B OCHOBHOM, AorpkHa coctaBnatb 80 MIy. B HekoTopbix cryyasix,

npumeHuTenbHo Kk TC wmanbix pasmepoB (< Af4d, e » - ANMHA BOIMHbI,
COOTBETCTBYIOLLAA BEPXHEN MPaHUYHOW YacToTe UCMbITaHun), ctaHgapTel anga TC
KOHKPETHOro Buaa MOryT npegycMatpuBaTbh YBENIMMEHWE [PaAHUYHOM 4YacToTbl
ncnblTaHun (Ho He 6Gomnee vem o 230 MIy). B aTomM cnydae xapakTepucTUKM
YCTPOMCTB CBA3W/pa3BA3kn (CM. Tabnmuy 3) AomkHbl ObiTb pacnpocTpaHeHbl 40
yactotbl 230 MI'y. Ecnm meToq ucnbiTaHUKW, pernaMmeHTUpPOBaHHbLIM B HAaCTOSLLEM
CTaHgapTe, NPUMEHATb ANns YacToT Bblwe 230 My, Ha pesynbTaTbl UCMNbITAHWIA
OyayT okasbiBaTb BruMsiHME pa3mepbl 060pyaoBaHUSA, TuMbl  UCNOMb3YeMbIX
coeanHUTENbHbIX Kabenen, KOHCTPYKLIUM YCTPOMUCTB CBA3WN/Pa3BSA3KM.

lMpumedaHue - XapakmepucmuKku ycmpoucme cessu/pa3esi3ku 0rs eeoda
rnomexu Ha Yacmomax ebiwe 150 MI'y Haxodsimcsi Ha paccmMompeHuU.

HwikHAss  rpaHmyHass  4YacToTa  UCMbITAHWWA  3aBUCUT  OT  CTENeHu
BocnpuumuymBocT TC  (COBMECTHO C  NOAKMOYEHHbIMW  Kabenamu) K
BO3AENCTBYIOLLMM 3fEeKTpOMarHUTHbLIM nonsm. [pu aTom paccmatpumsaloT Tpwu
pa3fnMYHbIX Cny4as:

a) TC pasmepamun < rf4, nonyyawowme nutaHne ot OGaTapen, He nmerome
3a3eMnslWMX MPOBOAHMKOB M coefuHeHun ¢ nmobbimMu gpyrimm TC u He
NPUMEHsIEMblE MO Ha3Ha4YeHVo B Mepuoa 3apsgkn 6atapen OT 3NeKkTpU4ecKomn
ceTu. YkasaHHble TC He nognexart MUCMbITaHUsIM Ha COOTBETCTBME TpeboBaHWAM
HacToswero ctaHgapta. Ecnm TC akcnnyatupytoT B nepuog, 3apsakn 6atapen ot
9NIeKTPUYECKON CETW, MPUMEHSIIOT MNpaBwuna, NpUBELAEHHbIE B nepeyuncrieHnsix 6)
Unu B).

Onsa TC pasmepamn > /4 (C ydeTOM MaKCMManbHON ANMHbI NOOKMHOYEHHbIX
kabenen) n nuTaHem OT Oaraper HWKHIO [PaHUYHYKD Y4acTOTy WCMNbITaHUN
onpenensitoT B COOTBETCTBUN C PUCYHKOM B.1;

6) TC, nonyyawowpme nuTaHMe OT JNEKTPUMECKOM CEeTU, He UMeloLme
NOOKMIOYEHHbIX Kabenen, 3a UWCKMYeHMeM Kabens anekTponuTaHus. HukHas
rpaHM4yHasa YacToTa UCMbITaHUW cocTaBfideT B 9ToM crnyyae 150 kl'y;



B) TC, nogknoyaemble K CeETU anekTponutanus, K gpyrum TC u umeroume
NOAKIMIOYEHHbIE JIMHUM CBS3M W ynpaBrieHus. HwkHAA rpaHudHas 4acTtoTta
ncnbiTaHmn coctasngaet 150 kly,.

Mpumepbi:

- ONa KnaBmaTtypbl MEPCOHarbHOrO KOMMbOTEpa C MNUTaHMem oT bGartapen,
NOAKMoYaeMon ¢ NOMOLLbIO Kabens, npeacTaBnstowero cobon cBuTbin B cnvparnb
NPOBOAHMK ONIMHON 4 M, HWXHSAS rpaHWYHasa 4YacTtoTa MCNbITaHUA OOibkHa ObiTb
paBHa 6,67 My (cm. pucyHok B.1). KnaBuaTypa gorpkHa 6biTb CoOeduHeEHa C
9KBUBANEeHTOM PYyKW;

- AN9 MbilUnM, UMeoLen Kabenb AMMHOM 2 M, HWKHAS FpaHM4YHas 4acToTa
ncnbiTaHmn coctasngaeT 15 MIu;

- PYYHOM KamnbKynaTop C OMOKOM NUTaHus, MNOAKMYaeMbiM K  CEeTu
3MIEKTPONUTaHNSA NEPEMEHHON0 ToKa, AOIPKEH ObITb UCMbITAH NPY BBOLE NOMEXM B
kabenb 3neKTponuTaHus Npu HWkHeEN rpaHudHon Yactote 150 kly. KanbkynaTtop
AOJSTKEH ObITb COEANHEH C 9KBUBASIEHTOM PYKU;

- CEeTeBOM MNpouvrpbiBaTerb, KOTOPbIM MOXET OblTb MOAKMOYEH K
paguoBeLaTenbHOMY MNPUEMHUKY M 3BYKOBbIM KOJIOHKaM, AOSPKEH ObiTb MCNbITaH
Npy BBOAE NMOMEXM B Kabenb 3NeKTponuTaHus M COeauHUTENbHble kKabenu npwu
HWKHEN rpaHn4Hom yacTtoTte 150 klu;

- YCTPONCTBO OXPaHHOW CUrHanmMsauum ¢ OOMHOYHBIMW JaTyMKaMu PasfnyHbIX
BMOOB, YCTAHOBMIEHHbIMA B 34aHMKW, AOf8 KOTOpbIX AfMHbI  COeaUHUTENbHbIX
kabenem B COOTBETCTBMM C TEXHUYECKOW [OKYMEHTAUMEN Ha YCTPOWCTBO
curHanusauum (gatymkn) moryT npesbiwaTtb 200 M, JOIMKHO ObITb UCMNbITAHO MpU
nogavye NomMexu B yKasaHHble COeAUHUTENbHble Kabenu npu HWKHEN rpaHUYHOWN
yactote 150 kl'y,.

PucyHok b.1 - 3aBUCMMOCTb HUXHEWN
rPaHUYHOM 4YacTOTbl UCNbITAHUWN OT ANUNHDbI
kKabensa v pasmepoB TC
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Fiay - HWKHSIS rpaHWuYHas 4actota wchnbiTauui; ¢ =310 m/c; 1 =armHa

kabena+HanbonbLumn pasmep TC

PucyHok B.1 - 3aBUCMMOCTb HWKHEN FPAHWYHOW 4aCcTOTbl UCMNbITAHUA OT OSUHbI
kabensa n pasmepos TC



NMPUNOXXEHUE B (cnpaBo4yHoe). Bbibop
cTeneHemn XXecTKoCTU UcnbiTaHUNU

NMPUNOXXEHVE B
(cnpaBo4Hoe)

CTeneHn XecTKOCTU UCMbITaHUA BbiGMpaOT B COOTBETCTBUN C OXMOAEMbIMU
YPOBHAMW 3SIEKTPOMArHUTHbIX MU3IyYeHUA, KOTOPbIE MOrYT OKa3biBaTb BIUAHME Ha
TC n nogknoyeHHble K HUM Kabenm B ycnoBusix akcnnyatauuun. [lpy aTom
HeobXxo4MMO nNpUHUMAaTb BO BHVMMaHWE BO3MOXHbIE MOCMEACTBUSA HapyLUEHUI
dyHKUMoHMpoBaHua TC npun Bo3gencTeum rnomex. B crnyvae, ecnu nocneacteBus
HapyLlweHnn yHKuMoHupoBaHua TC MoryT ObiTb 3HauYuTENbHbIMKW, BblGupatoT
©onee BbICOKME CTEMEHN XECTKOCTU UCMbITAHUNA.

Ecrm wmecta, rge 6yayt akcnnyatupoBatbcs TC, M3BECTHbI, OXMAAEMblE
YPOBHWN 3MEKTPOMAarHUTHbLIX MOfen, KoTopble MOryT oOkasaTb BfnsHMe Ha TC,
YCTaHaBMMBaKOT HA OCHOBE aHanmM3a MECTHbIX MCTOYHWKOB pPaguovacTOTHbIX
n3ny4yeHun. Ecnm MoLHOCTN NCTOYHUKOB HEM3BECTHbI, N3MEPSOT HarnpsKEHHOCTH
nons B Mectax npeanonaraemon yctaHoskn TC.

B ocTanbHbiX cnyydasx npu BblIbOpe wuchbITaTeNbHbIX YPOBHEW YYUTbIBAKOT
NPVBEOEHHYIO HKE KrnacCcudmkaunio yCroBuin 3N1EKTPOMarHUTHOM 06 CTaHOBKN Npw
akcnnyatauumn TC.

Homep kracca cooTBETCTBYET CTEMNEHM XXECTKOCTU UCMbITAHWUIA, YCTAHOBEHHOM
B pa3gene 5 HacTosiwero ctaHgapTa.

Knacc 1 - o6cTaHOBKa, XapakTepu3ylwascs  HU3KUM  YPOBHEM
SNIEKTPOMAarHuUTHbIX  n3nydyeHnn. COOTBETCTBYET  Crfyyald  pPacnofioKeHUs
ManoMOLWHbIX  paguoBeLlaTENbHbIX U TENEBU3UOHHBIX MNEepeaaTyMkoB  Ha
paccTosiHum 6onee 1 KM OT mecTa akcnnyatauum TC.

Knacc 2 - obfcTaHoBKa, XapakKTepu3yllasica CpeaHVM  YPOBHEM
9NIEKTPOMArHUTHbIX M3nydeHnin. CooTBETCTBYET Cryyard NPUMEHEHUS NEePEHOCHbIX
pagnocTaHUumn MOLWHOCTbO MeHee 1 BT npu orpaHudeHumn ux paboTbl B
HenocpeacTBeHHon 6nmsocTur ot TC.

Knacc 3 - o0OCTaHOBKa, XapaKTepusylowgasiCsd  BbICOKMM  YPOBHEM
3NEeKTPOMAarHUTHbIX U3nydyeHuin. COOTBETCTBYET Cllydald NMPUMEHEHNS] NEPEHOCHbIX
paguocTaHuuin MoLHoOCTbo 6onee 1 BT B HenocpeacTeBeHHon 6nm3ocTtn ot TC (HO
He MeHee 1 M), a Takxke 6nM3koMy PacnonioXeHN0 MOLUHbLIX paguoBeLLaTEeNbHbIX U
TENEeBU3NOHHbLIX MNepedaTynkoB U MPOMBILIEHHbIX, HAy4YHbIX WU  MeOULMUHCKMX
BbICOKOYACTOTHbIX YCTAHOBOK. Krnacc 3 cooTBeTCTBYET TUMUYHOWN MPOMBbILLIIEHHOW
obcTaHoBKe.

Knacc X - ocobble ycrioBus anekTpoMarHMTHON o6 CTaHOBKK NpuK aKchyaTauum
TC, koTopble oroBapvBakTcA B cTaHgaptax Ha TC KOHKpeTHoro Bvaa wunn B
TexHn4ecknx ycrnosusax Ha TC.

Mpn HEKOTOPLIX YCIOBUSIX 3KCMyaTaumM NPUMEHEHME CneLnanbHbIX 3aWmTHBIX
MeponpuATUA MoXeT BbiTb Gonee nNpeanoYTUTENbHBLIM, YEM yCTaHoBMeHne Gonee
BbICOKOIO YPOBHS yCTONYMBOCTU TC K 9NIEKTPOMArHUTHOMY MOS0,

NMPUNOXEHUE I (cnpaBo4Hoe). CBegeHuna o6
yCTpOMUCTBaX CBA3U/pa3BA3KU



MPUNOXXEHME T
(cnpaBo4Hoe)

I".1. OCHOBHblE OCOHEHHOCTN YCTPOUCTB CBA3U/Pa3BsA3KM

YcTponcTtea cBA3WU/pa3BA3KM OOSMKHLI 0becnevnBatb:

- nogayvy nomexu k UTC;

- MNOCTOSHHOE 3HayeHve MoAyns MOSIHOrO COoMpPOTUBMEHMS obulero BuAa,
namepssemoro Ha pasvemax "UTC", He3aBUCMMO OT MOMHOrO COMNPOTUBIIEHUS
BcrnomoratesnsHoro TC;

- pa3BA3Ky BcnomoratenbHoro TC oT nomex Anda npeaoTBpaLLeHNst HapyLLEHWI
ero oyHKLMOHMPOBaHUS;

- HE3HaYUTENbHOE CHXKEHNE YPOBHSA MOMEe3HOro curHarna.

TpebyeMble napameTpbl YCTPOUCTB CBA3W/pa3BA3ku B nosoce vactoTt ot 150
kl'y oo 80 My yctaHoBneHbl B 6.2. [pyMepbl YCTPOUCTB CBSA3W/pas3BA3KK ANs
HE3KpaHMPOBaHHLIX U 3KpaHMPOBaHHbIX kKabenen npuBeneHsbl B pasgene [M.2.

Ha cxemax, npvBefeHHbIX B pasgerne .2, Tpebyemoe B COOTBETCTBMM C 6.2

3HaYeHMe Moayns MOMHOTO COMpOTMBNEHUs obwero Buaa |Z.;| ycTpoicTs
cBA3n/pa3Ba3kM obecneymBaeTca 3a CYeT BHYTpeHHero conpotmenenuns Wr,
paBHoro 50 OM, U nNpUMeEHEHWs n  Pe3nCTopPoB (MOCrefoBaTeNlbHO C KaXxaow
BO30y)XOaeMon fnuHMEN) Tak, 4YTOObl MX JKBMBASIEHTHOE COMPOTUBIEHME ObIfo

pasHo 100 Om (pucyHok 4B). [lpu wnCnNoNb3OBaHUM UWHOYKTUBHOCTU L.,
yooBneTeopsioller ycnosmio wl > 150 Om (w =2zt | f - yacToTa nomexw)

ONIEMEHT pa3BA3KU Cg He OOJDKEeH BJIMATb Ha BEJIMYMUHY MOJIHOINo COMnpoTuBIIEHUA

obuiero Buaa £ .

LleHTp pasbema "TC" ycTponcTea cBA3n/pasBsa3kn JOIMKEH ObiTb pacnonoxeH
Ha BbicoTe 30 MM Hag nnacTuHoM 3asemrieHud. [pn aTom Kabenb Mexay
yCTpOCTBOM cBs3u/pasBsaskn m UTC moxeT npencrtaBnsaTb COOGON  NMHMIO
nepegayun ¢ XxapakTepMCcTMYECKMM conpoTmBneHmem okosio 150 Om.

Ana HeakpaHVpoBaHHLIX Kabenen CylwecTBEHHO, YTOOblI KOoHAeHcaTop g He
OKasblBasn BfMSHUA Ha MPOXOXOEHWe MOne3Horo curHana. HegonycTmmo Takxe,
YTOObI Ha XapaKkTepucTmKn YCTPOUCTB CBA3U/pa3BA3KM oKasblBan
HebnaronpuaTHOe BMUSIHWE MOME3HbI  CUrHasm, Hanpumep, Mpu  HacbILWEHUN
deppUTOBLIX (MNBbTPOB.

MNMpumeyaHue - Tak kak KoHAeHcaTopbl iZ) U T MOTYT LUYHTMPOBATb 3fIEMEHThI
YCTPOUCTB  CBS3W/pa3BsA3KM, HaxogsaLmecs Noa  HanpsbkeHMem  CeTu
3NEKTPONUTaHNs, HEOOXOANMO MPUMEHSATb BbICOKOKAYE€CTBEHHbIE KOHAEHCATOpbI.
M3-3a Hannumsa ToKa yTEYKM 3aXUM 3a3eMIIEHMS YCTPOUCTB CBA3W/Pa3Bs3KM TUMOB
YCP-C2, YCP-C3 pgormkeH ObITb MOCTOSAHHO NOAKIMKOYEH K MMOCKOCTU 3a3eMIeHus.

I".2 MNprMepbl YCTPONCTB CBA3U/pa3Ba3Ku

YuntbiBas, 4to obecneynTtb pasfnmyHble QyHKUMOHaNbHbIe TpeboBaHus B
OLHOM YCTPOWNCTBE CBA3W/Pa3BA3KN HE NPeACTaBNSAETCA BO3MOXHbIM, HA PUCYHKaX
I".1-".6 npuBeaeHbl HECKOMNbKO BO3MOXHbLIX CXEM yKa3aHHbIX YCTPONCTB. 3Ha4YeHns
€MKOCTEN KOHOEHCaTOpPOB, ABMSIOLLMXCSA dNIEMEHTAMMN CXEM, MOTYT ObITb YTOYHEHDI
npv pa3paboTke KOHKPETHbIX YCTPOUCTB.

PucyHok I'.1 - YnpouweHHana cxema ycTpoucTBa
cBa3un/pa3Basku tuna YCP-H1, npumeHsemoro



npu BBoAe NOMexXu B 3KpaHUPOBaAHHbIE
kabenu (cm. 6.2.1)
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Mpumevanme - E =100 Owm, L > 280 mIH Ha wacToTe 150 kly,

PucyHok .1 - YnpoweHHas cxema ycTpoucTBa cBssu/pasBasku tuna YCP-H1,
NPUMEHAEMOro Npu BBOAE NOMEXM B dKpaHMpoBaHHbIEe Kabenu (cm. 6.2.1)

PucyHok I'.2 - YnpolwieHHasa cxema yCTpONCTB
cBa3un/pasBaskm tmnos YCP-C1, YCP-C2, YCP-
C3, npumeHsieMbIX Npu BBOAE NOMEXU B

He3KpaHUpPOBaHHbIe Kabenu anNeKTponuTaHus
(cm. 6.2.2.1)
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- ana YCP-C1: Cy=10 H®, C5=47 1, E =100 Om, L > 280 Mkl'H Ha yacToTe
150 klu;

- ana YCP-C2: Cy=10 H®, C5=47 Hd, E =200 Om, L > 280 Mkl'H Ha yacToTe
150 klu;

- ana YCP-C3: C=10 H®, C5 =47 HO, E. =300 Om, L > 280 mKIH Ha yacToTe
150 kl'y



PucyHok .2 - YnpouweHHass cxema YCTpPOMCTB cBs3w/pa3Bsaskm tunos YCP-C1,
YCP-C2, YCP-C3, npumeHsiemMbIX Npy BBOAE NOMEXN B HESKPaAHNPOBaHHbIE kKabenu
anekTponuTaHus (cm. 6.2.2.1)

PucyHok I'.3 - YnpouweHHana cxema ycTpoucTBa
cBa3un/pa3Basku tmna YCP-HC2,
npuUMeHsieMoro npu BBoae NOMexu B
He3KpaHMpoBaHHblIe HECUMMETPUYHbIE JIMHUMU
(cm. 6.2.2.3)
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MNMpumedanue - ;=10 HO, C5=47 HO, E. =200 Om, L > 280 mkl'H Ha 4acToTe
150 kl'y,

PucyHok .3 - YnpoweHHas cxema ycTponcTBa cBssu/pas3saskn tuna YCP-HC2,
MPUMEHSIEMOrO NPV BBOAE NMOMEXM B HEIKPAHUPOBAHHbIE HECUMMETPUYHBIE JINHUN
(cm. 6.2.2.3)

PucyHok .4 - YnpouweHHas cxemMa yCTPOUCTBA
cBasu/pasBsa3ku tuna YCP-T2, npumeHsemoro
npu BBoAe NomMexu B He3aKpaHNUPOBaAHHbLbIE
CUMMETPUYHbIe ABYXNPOBOAHbIE JIMHUU (CM.
6.2.2.2)



Mr
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ST,

MNpumedanwue - 2y =10 HO, C5=47 HO, E. =200 Om, L > 280 mkl'H Ha 4acToTe
150 kl'y, Ly =L, =6 M[H (koraa C4 n L4 He ucnonbaytoT, To Ly 2 30 MITH)

PucyHok .4 - YnpoweHHaa cxema ycTpoucTBa cBa3w/pasBsaskm tuna YCP-T2,
NPUMEHAEMOrO MpU BBOAE MNOMEXM B HESKPAHUPOBAHHLIE CUMMETPUYHBbIE
ABYXNPOBOAHbIE NMHUK (CM. 6.2.2.2)

PucyHok I'.5 - YnpolwieHHana cxema ycTponcTBa
cBa3un/pasBa3km tmna YCP-T4, npuMmeHsiemoro
npu BBoAe NoMexu B HE3KPpaHNPOBaAHHbLbIE
CUMMETPUYHbIE YeTbIPexnpoBoAHble NIMHUN
(cm. 6.2.2.2)
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MNMpumeyvanue - 2= 5,6 HP, E =400 Om, L; >> 280 mkIH Ha yacToTe 150 KU,
Ly=6MIH
PucyHok .5 - YnpoweHHaa cxema ycTpoucTBa cBsdw/pasBsaskm Tuna YCP-T4,

NPUMEHSIEMOro Mpu BBOAE MNOMEXW B HE3KPaHWPOBAHHblE CUMMETPUYHbIE
YeTbIpPeXNPOBOAHbIE MUHUM (CM. 6.2.2.2)



PucyHok I'.6 - YnpouwieHHasa cxema yCTpoMCTBa
cBa3un/pa3Ba3ku tmna YCP-T8, npuMmeHsiemoro
npu BBoAe NoMexu B HeaKpaHUPOBaHHbLbIE
CAMMETPUYHbIe BOCbLMUNPOBOAHLIE FIMHUN
(cm. 6.2.2.2)
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Mpumevanme - C =2,2 HP, E =800 Om, L >3 280 MkIH Ha wacToTe 150 kl'y,

PucyHok .6 - YnpoweHHaa cxema ycTpoucTBa cBa3w/pasBsaskm tuna YCP-TS,
NPUMEHSIEMOTO MpU  BBOAE TMOMEXW B HE3KPaAHUPOBAHHbIE CUMMMETPUYHbIE
BOCbMMWMNPOBOAHbIE NMMHUK (CM. 6.2.2.2)

NMPUNOXXEHUE [ (cnpaBo4HoOe). CBeaeHUus o
napameTtpax Ul

NMPUNOXXEHWE [
(cnpaBo4Hoe)

Heobxogumasi npu  UCNbITAHUSX BbIXOAHAA MOLUHOCTb  LUMPOKOMOSIOCHOIO
ycurmtensas PA (CM. pucyHOK 2) MoxeT ObiTb onpegeneHa, ecnv MNpuHSTb BO

BHMMaHWe ocnabnedne B atteHwoatope T- (6 ab), rmybuHy amnnmtygHown
moaynauum (80%, CM. pUCYHOK 3) U MUHMMarbHOE 3HaYeHne KoaddmLmeHTa CBA3N
NCMONb3yeMblX YCTPONCTB CBA3U/PasBA3KU UMM KNeLLen CBA3N.

B Ttabrmumue [0.1 npuBedeHbl 3HaA4YeHMs] MOLUHOCTM CUrHana Ha BbIXO4e
ycunutensl, HeobxoauMmMoM B COOTBETCTBMM C Tabmmuen 1 ans  nonyyYeHust
ncnblTaTenbHoOro HanpsbxkeHna 10 B.

Tabrmua [.1 - BeixogHaa MOLLHOCTb LUMPOKOMOSIOCHOIO yCcunuTens, Heobxoanmas
ANs nonyyeHns ucnbltTatenbHoro HanpsbkeHna 10 B



YCTponcTBO BBOAA NOMEXN MuHumanbHoe MoLuHoCTb
3Ha4YeHne curHana Ha
KoapdpmmeHTa BbIXO4e
cBa3n, ab ycunmtens, BT

YCTPONCTBO CBA3U/pa3BA3KU 0 7

TokoBbl€ Kreuw CBA3M Npu oTHoLeHuu || -14 176

yucra BUTKOB 5:1

OneKTpoMarHUTHbIE KIewm CBSA3N -6 28

MpumeyaHue - KoaddmumeHT cBa3um onpeaeneH B 4.8 HacToALWEro ctaHgapTa.
BennunHa koadpdmumeHTa cBs3M MOXeT OblTb M3MepeHa C UCMNOfb30BaHUEM
CXeMbl YCTaHOBKM YpOBHEW MNoMexu (CM. pucyHok 7B). KoadbdpmumeHT cBA3n

npeacTaBnseT CcoGoil  OTHOLWEHWe HanpskeHnst Uy, .  MonydYeHHoro, ecru
YCTPOMCTBO CBSA3W/pa3Bsi3kM COEOUHEHO MOCrenoBaTeNlbHO C  NepexodHbIM

yctpoictBom 150 OmM-50 Owm, K HanpsbkeHnio Uy, nonydyeHHoMy npw
NCNonb3oBaHUM [BYX MocregoBaTeSlbHO COeAMHEHHbIX NepexofHblX YCTPOUCTB
150 Om-50 Om

TeKkcT 4OKYMEHTa CBEPEH NO:
odmumnansHoe nsgaHve
M.: UK UN3paTenscTBO cTaHaapTtos, 2000
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