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CISPR 16-1-2:2006 Specification for radio disturbance and immunity measuring apparatus and methods —
Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary equipment — Conducted
disturbances (TpeGoBaHus k annapartype Ans USMepeHust paguonoMex 1 NOMexXoycToM4nMBOCTU U METOAbI U3~
MepeHuii. Yactb 1-2. Annapatypa Ana usmepeHust paauonoMex u NoOMexoycToiunBocTu. BenomorarensHoe
obopyanosaHue. KoHAYKTUBHbIE paauornomexu).

MexgyHapoaHei ctaHgapt CISPR 16-1-2:20086 nogrotoeneH MexgyHapogHbIiM CneumanbHbIM KOMUTE-
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MepeBoa € aHrnMUIICKOTO A3blka (en).

HauMeHOBaHue HacTOALWEro crtaHgapra M3MEHEHO OTHOCUTENbHO HAWMEHOBAHUS MEXOYHapOAHOro
cTaHgapra ans npueeaeHus B cootsetcTeue ¢ FTOCT 1.5—2001 (nogpasaen 3.6).

CCbINKM Ha MeXAyHapOAHble CTaHAAapPTbl, KOTOPbIE MPUHATHI B KAYECTBE MEXTOCYAAPCTBEHHbIX CTaH-
[lapToB, 3aMeHeHb! B pasfene «HopmaTUBHbIE CChINKU» U TEKCTE CTaHjapTa CCbINKaMu Ha COOTBETCTBYOLLUE
MEXXrocyapCTBEHHbIE CTaHAaPTLI.

[ononuutensHble dpasbl M CnoBa, BHECEHHbIE B TEKCT CTaHAaapTa AnsA yTOYHeHusA obnactu pacnpo-
CTpaHeHus u obbekTa cTaHaapTu3auum, BbigeneHbl NOMYXUPHLIM KYPCUBOM. TEPMUH «paano4acToTHOe BO3-
myLieHue» («radio disturbance») 3aMeHeH Ha TEPMUH «MHAYCTPUANbHAs paguonomexay B Uensx cobnioge-
HUS NPUHATON TEPMUHONOTUN.

CBeaeHns 0 COOTBETCTBUU MEXTOCYAapPCTBEHHbIX CTAHAAPTOB CCbINTOYHBIM MEXAYHAPO4HbIM CTaHaap-
TaM npuseaeHbl B JONOMHUTENLHOM NPUNOKeHun [A.



rocCT 30805.16.1.2—2013

CTeneHb COOTBETCTBMA — MoaguduumuposaHHasa (MOD).
CTaHgapT NoAroTOBMEH Ha OCHOBE npumeHeHnsa MOCT P 51318.16.1.2—2007 (CUCTIP 16-1-2:2006)

6 BBEJEH BMNEPBbIE

UHpopmayus 06 usMeHeHUsaX K Hacmosauiemy cmanfapmy nybrnukyemcs e exea00HOM UHOpmMayu-
OHHOM yKasamerne «HauuoHarnbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U MornpasoKk — 8 eXemMeCaYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHblie cmaHO0apmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHbl Hacmosweeo cmaHdapma coomeemcemaeyroujee yeedomneHue 6ydem ornybruKko8aHo 8 exXemMeCIYHOM
UHGhOpMaUUOHHOM yKa3zamerse «HavyuorarnbHbie cmaHdapmbi». Coomeememeyrouias uHgopmayus, yeedom-
JIeHUe U meKcmbl pasmeujaromcess makxe e UHgopmauyuoHHOU cucmeme obujeao rnosib30e8aHus — Ha ou-
yuanbHom calime ®edeparnibHO20 a2eHmemea rno MexHUYECKOMY PeaynuposaHulo U Memponoauu e cemu
UHmepHem

© CraHgaptuHcopm, 2014

B Poccuiickon ®egepaumm HaCTOALWMIA CTAHAAPT HE MOXET ObiTb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPAXXMPOBAH U PacnpOCTPaHEH B KaYeCTBe ouumansHOro usganus 6e3 paspelueHus degepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU



rOCT 30805.16.1.2—2013

CopepxaHue

1 OONACTD MPUMEHEHUS . . . o v vt v et et e et et et e e e e e e e e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBIFTKM. . o o v vt e e et e e e e e e e et e e e e e e e e e e e e e e e e e e 1
3 TEPMUHBI U OMPEACTIEHUA . . . . o v e et e ettt e e e e et et e e e e e e e e e 2
4 OKBUBAMEHTBI CETU MUTAHMS . . . . o et et e e e e e e e e e e e e e e e et ettt e e e 3
5 TTPOBHMKM TOKA U HAMPSDKEHUST . . . o o e e ettt e e e e e e e e e e e e e e e e e e e e e e e e e e 7
6 YcrpoiicTea CBA3K ANA UCMbITAHWMIA HA YCTOWYUBOCTbL NPU MHXXEKLMU TOKA PagUoONOMeEX . . . ..o v v vn ... 10
7 YcTpoicTea CBA3M ANA U3MEPEHUA KOHAYKTUBHBIX PAaAUONOMEX B CUTHANMBHLIX MIMHUAX . . . . ... oo ... .. 11
8 OKBMBamNEHT PyKW K NOCHEA0BaTENbHO COEANHEHHbIM aneMeHTRC . . ... ... ... ... ... ........... 13
Mpunoxenue A (06a3aTenbHOe) SKBUBANMEHTLI CETU MUTAHMSL. . . . . . ..o oottt e i e et e e 23
Mpunoxenne B (cnpaBovHoe) KOHCTpyKuua, nosoca paboumx 4acTtoT u KoahduuneHT kanmbposku

MPOBHUKOB TOKA . . . o ottt e ittt e it et et e e e e e e e e et e e et e e et et e s 30
Mpunoxenue C (cnpaBoyvHoe) KOHCTPYKUMA YCTPOMCTB CBSI3U ANst MHXEKLUMM TOKa paguonoMex B nornoce

4actoT OT 0,15 A0 B0 ML . . . ..o e 37
Mpunoxenue D (cnpaBovHoe) MpUHUMN M3MEPEHUs NapaMeTpoB NOMEXOYCTOMYMBOCTU NPU BO3AENCTBUM

TOKa pagnonomex N NPUMEPBI YCTPOMCTB CBSIBM . . . . . . oo vt it i e e e e e e s 41
Mpunoxenue E (oGsasarenbHoe) Mpumep aCUMMETPUYHOIO 9KBUMBArEHTa CETU U U3BMEPEHUE ero

NAPAMETPOB . . . . ot ittt ettt e e e et e e e e e e e e 43
Mpunoxenue F (o6a3arenbHoe) Mpumep skBMBANEHTa CETU ANS KOAKCUANbHBbIX U APYrMX

9KpPaHUPOBAaHHbIX KaGenen N U3MEPEHUE Ero NAPAMETPOB . . . .. o oo e e e nens 48
MpunoxeHue G (cnpaBoYHOe) KOHCTPYKLUMSA €MKOCTHOTO NMPOOHUKA HAMPSHXKEHUS U U3MEPEHNE

€O MAPAMETPOB . . . . o .ttt ettt it ettt e e e e e e e e 50
MpunoxeHve H (cnpaBoyHoe) OGOCHOBAHME MUHUMATNbLHOTO KO3(D(ULMEHTA PA3BA3KM MEXAY 3aXKUMaMU

cetn nutaHua n saxmumamu «Mcnoityemoe TCx» / «Mameputens NPM» V-o6pasHoro

SKBUBAMEHTA CETU MUTAHMS . . . . oot ittt et e e e e ettt et e e e e ae e 56
MpunoxeHne | (cnpaBoyHoe) OBOCHOBaHWE AOMYCTUMOTO OTKIOHEHUA apryMEHTa BXOAHOIO MOJIHOO

conpoTtueneHns V-o6pazHoro 9KBUBANEHTA CETU MUTAHUS . . . . .o oo oo oo 57
Mpunoxenne OA (cnpaBoyHoe) CBeAEHMSA O COOTBETCTBUM MEXIOCYAapCTBEHHbIX CTAHAAPTOB CCbINOYHbIM

MEXOYHAPOAHBIM CTAHAAPTAM . . o o\ e et et ettt e e et et e et et e e e e 59
BUBIIMOTPAMIMA . . . oot e 60



MKC 33.100.10
33.100.20

MonpaBka k FOCT 30805.16.1.2—2013 (CISPR 16-1-2:2006) CoBMeCTUMOCTb T€XHUYECKUX CpeacTB
anekTpoMarHuTtHasa. TpeboBaHMA K annapartype Ons U3MEepeHusi napaMeTpoB MHAYCTPUASbHbIX
paguonomex U NOMexXoyCTOMYUBOCTU U MeTOAbl U3MepeHui. Yactb 1-2. Annapartypa ana usmepeHus
napaMeTpoB WHOYCTPUASIbHbLIX PaguonoMex M NMOMexOyCTOMYMBOCTU. YCTPOMUCTBA ANA U3MEpPeHuUsA
KOHAYKTUBHbIX PaAUONOMEX U UCNBLITAHMIA HA YCTOMYUBOCTb KOHAYKTUBHbIM paguonomMexam

B kakom mecTe HanevaTtaHo HomxHo 6bITb

COBaHMUA PecnyGnuku KasaxcTaH

MNpeaucnosue. Tabnuua corna- — KasaxcTaH ‘ KZ ‘ FoccTaHaapt

(MYC Ne 7 2019r)

78



roCT 30805.16.1.2—2013
(CISPR 16-1-2:2006)
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M E X T FoOCYAAPCTHBETHHDbB W C TAHAAPT

COBMECTUMOCTb TEXHUYECKUX cpencTB INeKTpoOMarHuTHasa

TPEBOBAHUA K ANNAPATYPE ANA UBMEPEHUSA NAPAMETPOB MHAYCTPUATIbHbLIX
PAOUOMOMEX U MOMEXQOYCTONYMBOCTU N METOAbl UI3SMEPEHWA

YacTtb 1-2

AMMNAPATYPA ANA USMEPEHVA NAPAMETPOB MHAYCTPUANBbHbLIX PAAUOMOMEX
N MOMEXOYCTOWUYMBOCTW.
YCTPOUCTBA ANA USMEPEHUA KOHOYKTUBHbLIX PAOVONOMEX U UCTbITAHWUA
HA YCTONYMBOCTb K KOHOYKTUBHbBIM PAOVOMNOMEXAM

Electromagnetic compatibility of technical equipment. Specification for industrial radio disturbance and immunity
measuring apparatus and methods. Part 1-2. Industrial radio disturbance and immunity measuring apparatus.
Conducted radio disturbance measuring and immunity test apparatus

Dara BBegaeHna — 2014—01—01

1 ObnacTb NpUMeHeHus

HacToswmit cTaHaapT ABRSETCA OCHOBOMONAraloLWmMM CTaHAApPTOM, YCTaHaBNUBAIOLMM XapakTepucTu-
KM U Ka4eCTBO (PYHKLIMOHMPOBAHUS YCTPOWCTB AN U3MEPEHUSI HANPSDKEHNA M TOKA UHAYCTPUanbHbIX paguo-
nomex B nofnoce Yactot ot 9 kl'y go 1 Mu.

HacrosAwumit cTaHaapT pacnpocTpaHAeTca Ha U3MepuTeNbHbIe YCTPOMCTBA M YCTAHABMMBAET TEXHUYE-
ckne TpeboBaHus K 3KBUBArIEHTaM CETK, NPOGHUKAM TOKA U HANPSHKEHUSA M YCTPOWCTBAM CBA3N ANSA UHXKEKLIMK
TOoKa B kabenu.

TpeGoBaHUsi HACTOSILLEETO CTAHAAPTA AOMKHbI BBIMOMHATLCA HA BCEX 4AcTOTaX U ANA BCEX YPOBHEW HA-
NPSHKEHUST U TOKa MHAYCTpUanbHbIX paguonomex (UPIM) B npeaenax avanasoHoB uamepenuin CUCTHIP, ycra-
HOBMEHHBIX 418 U3MEPUTENBHOTO 060pyAOBAHUSA.

Metoabl M3MepeHuis yctaHoBneHsl B FOCT 30805.16.2.1, o6aa nHdopmauus no nomexam npusegeHa
B [1].

2 HopmatuBHbIe CCbINKU

B Hacmosimjem cmaHOapme ucnosib306aHbl HOPMaMueHbie CCbUIKU Ha cnedyloujue cmaH-
Gapmbi:

FOCT 14777—76 Paduonomexu uHdycmpuanbHbie. TepmuHbl U onpedeneHus

I'OCT 30372—95 CoemecmumMocmb MexXHUYeCKUx cpedcme anekmpoMazHumHasa. TepMuHb! U
onpedeneHus

FOCT 30804.4.6—2002° CoemecmumMoCmb MexXHU4eCKUX CPpedcme 31eKmpoMazHuUMHas. Ycmod-
4YugoCmb K KOHOYKIMUGHbLIM rnoMexaM, HaéedeHHbIM paduo4acmomHbIMU 31eKMpPoMa2HUMHbIMU 10-
namu. TpeboeaHus u MemoOds! ucnbimaHull

IOCT 30805.14.1—2013 (CISPR 14-1:2005) CoemMecmumocms mexHu4eckux cpedcme 351eKmpo-
mazHumHasn. bbimoebie NPu6oOpPkI, 3NeKMpuYyecKue UHCMPYMeHMb! U aHano2u4yHblie ycmpoiicmea.
Paduonomexu uHdycmpuanbsHbie. Hopmbl u Memodbl usmepeHuil

rOCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) Coemecmumocmb MexXHU4eCKuUx cpedcme 3rekx-
mpomaznumnas. TpeboeaHus Kk annapamype 05 usMepeHuss napaMempoe uHoycmpuainbHbix paduo-

* B Poccuiickoit depepaumu aeiticteyet FTOCT P 51317.4.6—99 (MOK 61000-4-6—96).

W3paHue ocpmumnansHoe
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nomex u rnomexoycmouqueocmu u Memoodbs! usMepeHull. Yacme 1-2. Annapamypa 0ns usmepeHus
napamempoe UHOycmpuanbHbix paduonomMex u nomexoycmoliiyueocmu. lpubopbi Ona usMepeHus
uHlycmpuanbHbix paduonomex

rOCT 30805.16.2.1—2013 (CISPR 16-2-1:2005) Coemecmumocmb mMexHUYeckux cpedcme
anekmpomazHumHas. TpeboeaHus K annapamype Oys usMepeHusi napamMempos UHAycmpuanbHbIX
paduonomex u nNomMexoycmoliiyueocmu u Memoodsl usmepeHuil. Yacmep 2-1. MemoOdbi1 usmepeHul na-
pamempoe uHAycmpuanbHbIX paduornomMex U nomexoycmoliiyueocmu. N3mepeHue KOHOYKMUGEHbIX
paduonomex

IOCT 30805.16.4.2—2013 (CISPR 16-4-2: 2003) CoemecmuMoCcmb MexXHU4YeCcKux cpedcme arek-
mpomazHumHasi. HeonpedeneHHocmb u3mepeHuli 6 obnacmu 37ieKMpPoMa2HUMHOU CO8MecCmuMo-
cmu

I'OCT 30805.22—2013 (CISPR 22:2006) CoemecmumMocimb mexHU4ecKux cpedcme ajiekmpomaa-
HumHas. O6opydoeaHue uHhopmMauyUOHHbIX MexHonozul. Paduonomexu uHlycmpuanbHbie. Hopmbi
u Memodb! usMepeHull

MpuMeyaHue —Mpn NOMb30OBAHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL ENCTBME CChINMOYHBIX
CTaH#apToB B MH(OPMaLMOHHON cucTeMe OGLUEro nonb3oBaHUst — Ha oduLMansHoM caiiTe defeparnbHOro areHTcTBa
Mo TEXHUYECKOMY PEryrMpOBaHUI0 U METPOIOrN B CeT MIHTEPHET UMK Mo eXerofHoMYy WHOPMAaLMOHHOMY YKa3aTero
«HaupoHasbHble cTaHgapTbi», KOTOpbIA OMy6MKoBaH Mo COCTOSIHUIO Ha 1 siHBaps TeKyLero roga, 1 o BbiNyckam exe-
MEeCSYHOr0 MH(OPMaLMOHHOO ykasaTens «HauuoHanbHble cTaHAapThl» 3a TeKyLWWid rof. Ecnu cebinouHblii cTaHgapT
3aMeHeH (M3MeHeH), TO NpU NoNb30BaHUU HACTOSILLMM CTaHAapToOM ClefYeT PYKOBOACTBOBATLCA 3aMEHSIIOLUM (M3MeHeH-
HBIM) CTaHAapToM. Ecnu ccbinouHblii cTaHgapT OTMeHeH 6e3 3aMeHbl, TO MOMOXeHWe, B KOTOPOM AiaHa CCbirika Ha Hero,
NPUMEHSIETCA B YaCTK, He 3aTparmBatoLLei STy CChIKY.

3 TepMuHbI U onpeaeneHns

B Hactoswem craHgapte npuMmeHeHbl TepMuHbl no FOCT 14777, FOCT 30372, a Takke cneaylowme
TEPMUHbI C COOTBETCTBYIOLLIMMI ONpPeAEneHNsIMU:

3.1 cummeTpuyHoe HanpsaxeHue (symmetric voltage): HanpsykeHue BbicokodactoTHon (BY) nomexu,
BO3HUKaOLLee Mexay ABYMS NpoBodamy B [IBYXNPOBOAHON CxeMe, Takow Kak oaHodasHaa ceTb NUTaHUS.
Ecnu V, — BEKTOPHOE HaNpsXXeHUEe MEXay OHUM M3 CETEBbIX 3aXMMOB 1 3eMren, V, — BEKTOPHOE Hanps-
KEHWE MeXOy APYrUM CETEBLIM 3aXKUMOM U 3eMnen, TO CUMMETPUYHOE HanpshkeHWe npeacraenser cobow
PasHOCTbL BEKTOPOB (V, — V).

MpumevyaHue — WHOTGa CUMMETPUYHOE HaMNpsKeHWe Ha3bIBaloT HanpshkeHWeM AuddepeHLnansHoro
pexuma.

3.2 obwee HECUMMETPMYHOE HanpsxeHWe, aCUMMETPUYHOE HanpshkeHue (asymmetric voltage):
HanpsbkeHue BY nomexu, BO3HUKAIOLLEE MEXAY SNEKTPUYECKON CpeaHen TOYKOW CETEBLIX 3aXKUMOB U 3eM-
nen, paBHOE NONOBMHE CYMMbI BEKTOPHbIX HaNpspreHuin Vo u Vy, . e. (V, + V)/2.

MpumevyaHune — MHoraa oblyee HECUMMETPUYHOE (ACUMMETPUYHOE) HampsikeHWe Ha3bIBaOT HamnpspkeHUem
obLero pexuma.

3.3 HecuMMeTpuyHOe HanpsikeHue (unsymmetric voltage): AMNNUTYAA BEKTOPHOTO Hanpsbkenus V,
unu V,, B cooteetcteuu ¢ 3.1 u 3.2. HecMMMETPUYHOE HaNpsXeHMe NPEACTaBnseT co60n HanpshkeHue, us-
MepeHHOoe nNpu noMoLum V-06pasHOro akBUBaneHTa cetu nutanusa (cm. 3.4).

3.4 sksuBaneHT cetn nutanua, ICI1 (artificial mains network, AMN): YcTpoiictBo, obecneunsatowiee
HOPMUPOBAHHOE MOSNHOE COMPOTUBMEHUE CO CTOPOHbI 3aKUMOB ANSt NOAKMIOYEHUA UCMLITYEMOIO TEXHUYe-
ckoro cpeactea (TC), noaavy HanpsbxeHusa UPI Ha uameputens UPT u pa3essky CxeMbl UCTIbITAHUA C CEThIO
nuTaHus.

CyLecTBYIOT ABa OCHOBHbIX BuAa ICI: V-00pasHbiii 9KBUBANEHT CETU NUTaHUA, obecnevnsatoLLmi ns-
MepeHNe HECUMMETPUYHOTO HaNPSXKEHUN, U AenbsTaodpasHbIii SKBUBANEHT CETH NUTaHus, obecnevnsatoLui
n3MepeHne CUMMETPUYHOIO U 0OLLEro HECUMMETPUYHOIO (ACMMMETPUYHOMO) HANPSDKEHUS MO OTAENbHOCTH.
TepMUHBI «CxeMa cTabunusauum NofHOro ConpoTuBeHus» (M. 3.6) n «V-06pasHblil 9KBUBANEHT CETU NUTA-
HUA» B pAAE CyvaeB UCMONb3YIOT KaKk paBHO3HAYHbIE (B3aUMO3aMEHSIEMbIE).

3.5 acummeTpuuHbIN IkBUBaNeHT cetu; ASC (asymmetric artificial network, AAN): Yctpoicreo ans
U3MepeHnsa (N1 MHXEKLMK) 06LLIEro HECUMMETPUYHOTO (ACUMMETPUYHOIO) HaNPSDKEHUA (HanpsbkeHus obLue-
ro pexumMa) B HE3KPAHUPOBAHHBIX CUMMET PUYHBIX CUTHATBHBIX NUHUAX (HANPUMEP, TENEKOMMYHUKALIMOHHbIX)
npu NoAaBne€HUM CUMMETPUYHOTO CUrHana B NUHUK (curdana B auddepeHunansHOM pexume).
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NMpumevyaHune — MHorga ASC HasbiBaloT Y-06pa3HbiM 3KBUBaTIEHTOM CETH.

3.6 cxema ctabunu3auuu nosiHoro conpotTusBneHus (impedance stabilisation network): Cxema akBu-
BaneHTa cetu, obecnevnpaiolero crabunbHoOe NoNHoOe CONPOTUBNEHME NpU UcnbITaHuax TC.

Mpumevanuns

1 TepMuH «cxema cTabunuaaLym NOMHOMO COMPOTUBIEHUA» YacTo UCNOMNb3YETCA Kak CUHOHUM TepMUHA «acuMMe-
TPUYHBLIN SKBUBANEHT CETU» (CM., Hanpumep, [4]).

2 B I'OCT 30805.22 dna ob6o3HavyeHus1 cxeMbl cmabunu3ayuu nosIH020 CONPOMuUEsIeHUs1 ucnosbL3yemcs
mepMUH «3KeueasieHm NosIHo20 conpomueneHust cemu, SCC».

3.7 yctponctea cBasu/pasBasku; YCP (coupling/decoupling network, CDN): YcTpoiicTtea, npeaHasHa-
YeHHble ANa uxekyun BY curHanos B nutaiowpme u uxble uenu ucneiryemoro TC npu o6ecnevyeHnm Manoro
BAUAHKNA Ha Apyrue uenu u Ans u3MepeHus HanpspkeHua KOHAYKTUMBHbIX UPT.

3.8 3amyxaHue npu npeobpasoeaHuu obuje20 HeCUMMEMmpPUYHO20 (aCUMMempPUYHO20) Hanpsa-
JKeHus: OmHouweHue obuwe20 HeCUMMEMPUYHO20 (aCUMMEeMPUYHO20) HanNPsXXeHUs Ha 3aXXumax cxe-
Mbl K HEe)XenamesibHOMY CUMMEeMPUYHOMY HaNnpsmKeHU0, 603HUKaOWeMy Ha 3mux 3ayumax npu Ha-
UYUU yKa3saHHO20 o6uie20 HeCUMMEeMPUYHO20 (aCUMMEeMPUYHO20) HanpPsKeHUs.

lTpumeyaHue — B HacmosiujemM cmaHOapme 0n5 0603HavYeHUs1 3amyxaHusi npu npeobpazoeaHuu o6-
We20 HeCUMMEMPUYHO20 HaNpPsKeHUs1 MPUMEHEeH MePMUH «3amyxaHue npodosibHo20 npeobpazoearusi (31M)»,
coomeemcmeytowuli mepmuHy «longitudinal conversion loss (LCL)».

3.9 akeusanenm pyku: Ycmpoiicmeo, cocmosuiee u3 nocisiedosamenbHO c0eOUHEeHHbIX KOH-
deHcamopa u pe3ucmopa, rnodKsmoyaemoe MeXxXoy Kopriycom ucmoyHuka UPI1 u onopHeIM 3a3emre-
Huem 0na uMumayuu enusaHusl Pyku onepamopa.

3.10 onopHoe 3as3emmneHue: CoeGuHeHUe uiu npoeodsuias No8epPxHOCMb, MoMeHyuan Komopodu
ucnone3yemcs e kasecmee obuje20 Hyneeo20 NomeHyuana (Ha NpakmMuke — nnacmuHa 3a3eMiIeHuUs
(Memannuyeckuil nucm, NOGKIOYEeHHbI K WUHe 3a3emsieHus). K onopHoMy 3a3eMneHulo nooknoya-
rom usmepumensHoe o6opydoeaHue u ucnbimyemoe TC.

4 JOKBMBaneHTbl CETU NUTaHUA

OkBuBaneHT cetu nutaHust (3CIM) Heobxogum ans obecneyeHus YCTAHOBNEHHOTO 3HAYEHUS NOMHOIO
COMPOTUBAEHNS Ha 3axumMax ucnbityeMoro TC (MTC) Ha BbICOKMX 4aCcTOTax, U30Nsuun U3MepuUTENbHON ar-
napartypbl OT BbICOKOYACTOTHbIX CUFHANOB B CETU MUTaAHWUSA, NOAAYU HANPsXKEHUS KOHAYKTUBHBIX UPIT Ha u3-
meputens NPT,

CyuiecTByYHOT ABa OCHOBHbIX BUga 3CI: V-00pa3sHbIii 9KBUBANEHT CETWU NMUTaHUsI, C MOMOLLIbIO KOTOPOTO
N3MEPSIOT HECUMMETPUYHOE HanpsXKeHWe KOHAYKTUBHbIX VIPI, n gensrao0pasHbiil 9KBUBANEHT CETU MuTa-
HusA, 0GecneynBatoLmii UISMEepeHne CUMMETPUYHOTO U OBLLIEF0 HECUMMETPUYHOTO (ACUMMETPUYHOrO) HaNps-
»eHua VPTT no otgeneHocTu. SCIM AOMKEH UMETL 3aXmMbl «CeTb» ANA NOAKMIOYEHUS K CETU SNeKTponuTa-
HUs1, 3aXMMebl «McnbiTyemoe TC» Ans noaknoyeHus ucnoiryemoro TC, BY paswvem «M3meputens APMy» ansa
MOAKIMIOYEHUS USMEPUTENSA U KNEMMY 3a3eMIeHus.

OCIM pgomxkeH GbITb OCHALLEH 9KPaHUPOBAHHbLIM KabenemM A NOAKMIOYEHUS K CETU BNEKTPONUTaHUs u
MMETb 3aXXUM AN 3a3EMNEHNA dKkpaHa kabens.

MpumMeyaHuns

1 MNpuMepbl CXEM SKBWBANEHTOB CETW MUTAHWUSA NPUBEAEHbl B NMPUITOXEHUN A.

2 B HacTosWeM pasjene ycTaHoBneHbl TpebGoBaHusa K NOTHOMY COMPOTUBIIEHUo U passsidke SCIM, BKIOYas cooT-
BETCTBYIOLLME METOALI MX U3MepeHWUs. HekoTopble UCXOofHbIe JaHHble U 060CHOBaHUe HeOonpeneneHHOCTU U3MePeHNit
Hanpspkerna NP ¢ npumeHeHnem SCT1 npusegeHel B FOCT 30805.16.4.2 v [5], pa3gen 6.2.3.

4.1 NonHoe conpoTusneHue 3CI

3HayeHuss MOAynsi BXOAHOrO MOMHOro conpotuneHnsa 3CI, n3MepeHHOro Ha 3axumMax Ans NoAkmnove-
HUA ucnbityemoro TC OTHOCUTENbLHO OMOPHOro 3a3emMneHus, korga pasbem «M3meputens UPIM» HarpyxeH
Ha conpoTtusrneHne 50 OM, U aprymeHTa MnosfiHoro COnpPOTUBIIEHUA AOMMKHbI COOTBETCTBOBATL TPeOOBAHUAM,
NpUBEAEHHbIM HUXE.

MonHoe conpoTuBneHne Ha 3axxummax «Mcneiryemoe TCy» 9KBMUBANEHTa CETU NUTAHUA ONpPeaensieT nosi-
HOe COMpOTUBIIEHNE OKOHEYHOW Harpy3ku cO CTOPOHbLI ucnbityemoro TC. Moatomy, ecnu pasbem «U3mepu-
Tenb VPT» He noakntoveH k nameputento MPI, OH aomkeH ObITb Harpy»eH Ha conpotusneHue 50 Om. Ons
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ofecneyeHnn TOUHOCTU Harpy3ku 50 Om cnegyeT ucnonb3oBatb NMBO BHYTPU, NGO CHapyxu SCI aTTeHwa-
Top 10 aB, KCBy koToporo (¢ noGoi CTOPOHbI) He AOMKEH NpeBbILaTh 3Ha4eHuii 1,2—1. 3HadyeHue satyxa-
HWUSA STOro aTTeHaTopa AOMKHO YUUTLIBATLCA NPU U3MepeHumn koadduumnenta kanubposku SCI (cMm. 4.10).

MonHoe ConpoTUBNEHUE MEXY KaXabIM U3 3aXMMOB «McnbiTyemoe TC» (3a CKNIOYEHUEM 3axKuma 3a-
LLIMTHOTO 3a3eMIMEHNsT) U ONOPHBLIM 3a3E€MMEHNEM AOIHKHO YOOBNETBOPATb 3HAYEHUSAM B COOTBETCTBUU C 4.2—
4.6 npun NobOM 3HAYEHUU BHELLUHETO MOMHOr0 CONPOTUBNEHUS, BKIIOUAs KOPOTKO3AMKHYTYIO LieNb, COEAUNHSIO-
LLYIO COOTBETCTBYIOLLMI CETEBOM 3aXXNM M OMOPHOE 3azeMrneHune. ATo TpeboBaHne JOMKHO BbIMONHATLCA ANSs
BCEX TemMnepaTypHbIX pexmumoB padotel OCI1, ykasaHHbIX B TEXHUYECKOW AOKyMeHTauun Ha JCI, Bknoyas
MaKCMMarnbHYIO TEMNEPAaTypy, U ANs BCEX 3HAYEHMI NUKOBLIX TOKOB, BKIIOYas MakcuMarnbHOe 3HavyeHue.

Ecnu TpeboBaHue K aprymeHTy MOSIHOrO COMPOTUBMEHUS BbIMNOSIHUTL HEBO3MOXHO, €70 U3MEPEHHbIE
3Ha4YeHuUA creayeT y4yecTb Npy OnpeaeneHun CoOCTaBNSALWMX HEONPeaAeNneHHOCTU M3MEPEHNIn B COOTBETCTBUN
¢ F'OCT 30805.16.4.2 .

PekomeHZaumm no pacyeTy COCTaBNAIOWENn HeonpeaeneHHOCTH, 06yCnoOBNEHHON NPeBbILLEHUEM A0-
nycka no 3HAaYEHUIO apryMeHTa NosiHOro CONPOTUBMNEHUS, MPUBEAEHbI B MPUNOXEHUH .

MpumMmevyaHne — Tak Kak coefuHUTeNbHbIE Kabenu ucneltyemoro TC He npegHasHaveHbl Ana paboTel Ha Bbl-
COKUX YacToTax (cebilwe 30 MIL), nsMepeHue 3Ha4eHus nonHoro conpotuenexHns SCI1 cnegyeT NnpoBogWUTbL CO cneuu-
anbHbIMK NepexofHNKkamu, obecnevnBaroLLMMmN KOPOTKWE CoegUHeHNs. BHocMMOe 3aTyxaHne NepexofHUKOB W ArnHa UX
NpPoOBOAOB AOMKHLI BbITh YYTEHEI NPK KanubpoBske.

4.2 V-o6pa3Hbiil 3kBUMBaneHT cetu nutaHua 50 OM/50 mkl'H + 5 Om (anA nonockbl 4acToT ot 9 Ao
150 kl"u)

3HavyeHua Moaynsa U aprymMeHTa BXOAHOrO MorHoro conporusneHus 3CI1 B 3aBUCMMOCTU OT 4acCTOThl
[OMXKHbI COOTBETCTBOBATbL YKasaHHbIM B Tabnuue 1 u Ha pucyHke 1a. [lonycTtumoe OTKIIOHEHUe MoAaynsA non-
HOro conpoTueneHusa pasHo + 20 %, aprymenta — +11,5°.

Tabnuya 1 — 3HayeHUs Moaynsa U apryMeHTa MornHoro conpotueneHus V-obpasHoro 3CI 50 Om/50 MKH + 5 Om
(cM. pucyHok 1a)

YactoTa, MI'y 3HaueHue MoAynA NosiHoro conpoTueneHns, Om 3HaueHue aprymeHTa NonNHOro CONPOTUBNEHUS, ...°
0,009 522 26,55
0,015 6,22 38,41
0,020 7,25 44,97
0,025 8,38 49,39
0,030 9,56 52,33
0,040 11,99 55,43
0,050 14,41 56,40
0,080 16,77 56,23
0,070 19,04 55,40
0,080 21,19 54,19
0,000 23,22 52,77
0,100 251 51,22
0,150 32,72 43,35

MpuMmedvyaHune — V-o6pasHblil skBUBaneHT ceTu nuTaHus 50 Om/50 MKTH + 5 OM, BXOAHOE NofHoe conpoTuBne-
HWe KOTOPOro COOTBETCTBYET TpeboBaHUAM, YCTAaHOBMEHHBIM B HacTosALweM nogpasgene v 4.3, [onycKkaeTca NpuMeHsaTsL B
nonoce YactoT oT 150 Ky go 30 MI'y,

4.3 V-00pasHbIii 3KBUBANEHT ceTu nutaHua 50 OM/50 mklH (ana nonocbl yacTot ot 0,16 Ao 30 M)

3Ha4YeHMsA MOayns U aprymeHTa BXOAHOro nomnHoro conpoTtusneHus 3CI1 B 3aBUCMMOCTU OT YacToThl
OOMKHbI COOTBETCTBOBAThL yKa3aHHbIM B Tabnuue 2 u Ha pucyHke 1b. [lonycTumoe OTKNoHeHWe 3HavyeHusi
MOAYNA NOMHOIO CONPOTUBMNEHUS AOMKHO ObITb paBHO + 20 %, aprymeHta — + 11,5°.
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Tabnuya 2 — 3Ha4yeHWUs MOAYNA W apryMeHTa BXOL4HOIo MOSTHOro ConpoTuBieHns V-o6pasHoro sKkBMBaneHTa cetu nu-
TaHmsa 50 Om / 50 MKIH (cm. pucyHok 1b)

YacToTa, 3HayeHve moayns B3HauveHue aprymMeHTa YacToa, 3HaueHWe Moayrs BHaveHue aprymeHTa
qu I'IOJ'IHOF:MC;O’I'(IDP'\?ITMBHG- HOHHOFSMZO,IT??)TMBHG- MrLl MONHO F:M(;C’)I'IOP“C;TVIBJ'IG- NONHO F:M(;:I'.I?(;TVIBJ'IE-
0,15 34,29 46,70 1,20 49,57 7,56
0,17 36,50 43,11 1,50 49,72 6,06
0,20 39,12 38,51 2,00 49,84 4,55
0,25 42,18 32,48 2,50 49,90 3,64
0,30 4417 27,95 3,00 49,93 3,04
0,35 4552 24,45 4,00 49,96 2,28
0,40 46,46 21,70 5,00 49,98 1,82
0,50 47 65 17,66 7,00 49,99 1,30
0,60 48,33 14,86 10,00 49,99 0,91
0,70 4876 12,81 15,00 50,00 0,61
0,80 49,04 11,25 20,00 50,00 0,46
0,90 49,24 10,03 30,00 50,00 0,30
1,00 49,38 9,04

4.4 V-00pa3HbIii 3KBMBArNeHT cetu nutaHua 50 Om/5 mklMH + 1 Om (ans nonocbl 4acTot
ot 150 k'y oo 108 MIu)

3Ha4yeHnsa Moayns U aprymMeHTa BXOAHOrO MOSIHOrO conpotueneHust 3CIM B 3aBUCMMOCTM OT YacTOThbI
J0MKHbI COOTBETCTBOBATh YKa3aHHbIM B Tabnuue 3 u Ha pucyHke 2. lIonyCTUMOE OTKNOHEHME 3HAYEHUS MO-
Aynsi NONHOro conpoTueneHus pasHo £ 20 %, aprymenta — £ 11,5°,

Tabnuya 3 — 3HauyeHus Mogynsi M apryMeHTa BXO4HOro NofHoro conpotusnenus V-obpasHoro OCI1 50 Om/5 MkTH +
1 OM (cM. pucyHok 2)

y 3HaueHue moayns 3HaueHue aprymeHTa 3HaveHWe moayna 3HaueHue aprymeHTa
acroTa, YacroTa,
NOIHOro CONpOTUBIe- MorHoro conpoTuene- NonHoro conpoTuene- NosiHOro conpoTuBne-
My My o
Hus, Om Hu{, ....° Husa, Om HUS, ...
0,15 470 72,74 4,00 46,33 21,63
0,20 6,19 73,93 5,00 47,56 17,62
0,30 9,14 73,47 7,00 48,71 12,80
0,40 12,00 71,61 10,00 49,35 9,04
0,50 14,75 69,24 15,00 49,71 6,06
0,70 19,82 64,07 20,00 49,84 4,55
1,00 26,24 56,54 30,00 49 93 3,04
1,50 33,94 46 05 50,00 49 97 1,82
2,00 38,83 38,15 100,00 49 99 0,91
2,50 41,94 32,27 108,00 49 99 0,84
3,00 43,98 27,81

4.5 V-o6pasHblil 9KBUBaneHT ceTu nutaHusa 150 Om (ana nonockl yactot ot 150 kI'y go 30 MIw)

3HayeHne Moayns BXOAHOIO MOMHOIo ConpoTUBNEHUA gaHHoro SCI AomkHO GbITh (150 + 20) Om ¢ ap-
rYMEHTOM MOJSTHOTO CONPOTUBIIEHUS, HE NMpEBbILLAOLWLMM 20°,
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4.6 [lenbraoOpasHbiii 3KBMBASIEHT ceTu nuTaHua 150 Om (ana nonockl yactot ot 150 kMY
£o 30 Mlu)

3Ha4yeHne mMoayns BXOAHOTO MONHOrO conpotuBneHust aaHHoro ICM aomkHo ObiTth (150 + 20) Om ¢
apryMeHToOM NOMHOro CONPOTMBIEHUA, HE npeBbilwarowmmM 20° kak Mexay 3axmmamu «Ucnbityemoe TCy» m
OMOPHbLIM 3a3eMNEeHneM, Tak U Mexay AByMs 3axuMamu «Mcnbiryemoe TCy», COEAUHEHHBIMU BMECTE, U ONOp-
HbIM 3a3eMneHnem.

Ana nsMepeHna cuMMeTpuyHOro HanpsbkeHuss UIPTT 9KkBMBaneHT CeTu AOMKEH coaepaTtb 9KpaHUpo-
BaHHbIA CUMMETPUPYoWMI TpaHcopmarop. [Ana Toro 4tobbl U3dexatb LWYHTUPOBAHUA N3MEPAEMON Lenu,
3Ha4YeHUe NONHOro CONPOTMBIIEHUSI 9KBUBASIEHTA CETM NS CUMMETPUYHOIO CUrHanNa AOMKHO ObITb HE MeHee
1000 Om BO Bcel paboueit nonoce 4actotr. Hanpsbxenue, usmepsemoe nsmepurenem VP, 3aBucuT ot Homu-
HaNbHbIX 3HAYEHUI 3neMeHToB, BxoaAwux B cxemy ICI1, u koacbcdpuumneHta TpaHchopMmauun. SKBUBANEHT
CeTU NMTaHUA AOMKeH ObITb KanMOpoBaH.

4.6.1 CummeTpua AenbTaobpa3HOro 3KBUBaANeHTa ceTu

CrteneHb CUMMETPUU CXEMbI AeNbTa00pa3HOro SKBUBANeHTa ceTh A0skHA ObITb TAKOW, YTOOLI HaNU4Yue
06LLero HECUMMETPUYHOTO HAMPSPKEHUS HE OKA3bIBano CyLLECTBEHHOTO BAIMAHUA HA U3MEPEHE CUMMETPUY-
HOro HanpsXeHus.

MpumeyaHune — CTeneHb CAMMETPUUA N3MEPSIIOT C MOMOLLbIO CXEMbI, NPUBEAEHHOW Ha PUCYHKe 3.

HanpsxeHnue U, nonator ot reHeparopa, UMEIOLLEro BHyTpeHHee NonHoe conpotueneHne 50 OM, mexay
OMOPHbIM 3a3emMneHmeM 1 obLLEel TOYKON ABYX pe3ucTopoB conpotusneHueM 200 Om + 1 % kaxabin. pyrue
BbIBOAbI 3TUX PE3UCTOPOB NOAKMNIOHAIOT K 3axmmam «Mcnbiryemoe TC» AensTaobpa3HOro akBUBanNEHTa CeTu
NUTaHUS.

HanpsxeHne Ug u3mMepsioT B NONOXEHUU NepeknioyaTens AN U3MepeHns CUMMETPUYHOTO Hanpshxe-
Husa. OTHoweHne U, /Ug aomxHo BbiTh Gonee 20 (26 ab).

4.7 Pa3Ba3ka

4.7.1 Tpe6oBaHusa

Ona Toro 4to6bl Ha NGO YacTOTe UCKNIOYNTL BMAHUE MELLIAIOLLMX CUTHANOB B CETU NUTAHUA U €€ He-
M3BECTHOIO MOSIHOrO CONPOTUBAIEHMA Ha pe3ynbraTkl U3mepeHnin HanpsbkeHua UPT, gomkHa ObiTh obecneve-
Ha COOTBETCTBYIOLLAA MUHUMArNbHaA passAaska (KOIMMPULMEHT pa3BA3KU) MEXAY KaXKAbIM CETEBLIM 3aXMUMOM
n pasveMoM «M3meputens MPIM» npu 3agaHHON Harpy3ke COOTBETCTBYIOLLErO 3axuma «Mcnbityemoe TCy».
[aHHoe TpeboBaHWe ycTaHaBNMBAKOT HEMOCPEACTBEHHO Ans V-00pa3HOro aKkBuBaneHTa cetu nutaHus (bes
OOMOMHUTESbHBLIX BHELUHUX Kabenewn u unsTpoB). 3HaYEHUs MUHUMAnNbHOW pa3Ba3ku V-00pasHbiX IKBUBA-
JIEHTOB CETU NUTaHUA NpuBeaEHbI B Tabnuue 4.

Tabnuuya 4 — 3HavyeHNss MUHUManNbLHOW pasBA3ku V-06pa3sHbIX 9KBUBANEHTOB CETU NUTAHUA

Paspen Bua V-o6pasHoro 3CIM | Monoca yactot, MI'y MuHumanbHaa paseaska, Ab
0,009—0,05 0—40°
42 50 OMm/50 MKTH + 5 Om
0,05—30 40
4.3 50 Om/50 MKIMH 0,15—30 40
0,15—3 0—40°
4.4 50 OM/5 MklH + 1 Om
3—108 40
MpumeyaHune — 3HayeHUs, OTMEYEHHblE 3HAKOM *, JIMHEAHO BO3pacTaloT C yBenuUdeHWeMm norapudma
YyacToThl.

MpumeyaHune —[na nogasneHns MOMeX Ha CeTeBbIX 3aXMMax MoXeT noTpeboBaTbca AONONHUTENBHAA PUNb-
Tpauusa BHe OCIT (cm. [1]).

4.7.2 Metoa U3MEpPEHUA

Cxema yCTaHOBKM A11S M3MEPEHUs 3HaYEHNA MMHUMArnbHOW Pa3BA3KW NpeacTasneHa B npunoxexdun H
Ha pucyHke H.1. CHavana namepsior curHan U; Ha conpotusrneHny Harpysku 50 Om npu NosIHOM CONpoTHB-
neHun uctodHuka 50 Om. 3arem 3TOT MCTOUHMK CUrHana BKIIOYAIOT MEXAY COOTBETCTBYIOLUMM 3aXXMMOM CETU
M OMOPHbLIM 3a3eMsieHUEM; COOTBETCTBYIOLLME 3a)mMbl «Mcnbiryemoe TCy» HarpyalT Ha CONPOTUBIIEHUE
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50 Om u Ha pasveme «M3ameputene APM» (Harpy>keHHOM Ha conpotusneHne 50 OM) U3MepsIoT BbIXOAHOE
HanpshkeHue U,. [pn n3MepeHnn paspaski JOMKHO YUNTLIBATLCA 3aTyXaHWe aTTeHaTopa, ykasaHHoro B 4.1
(10 aB). TpeboBaHue No pasBsa3ke JOIHKHO BbIMOMHATLCA Af1S BCEX CETEBbIX 3a>KMMOB U 3aXUMOB «McnbiTye-
moe TC». Ecnu Harpyska Ha gpyrux CETeBbIX 3aXUMax BNUsIET Ha pe3ynbTaTbl U3MepeHui, aaHHoe Tpeboa-
HWe JOIMKHO BbIMOMHATLCA, KOrAa APYINe CeTEBbIE 3aXMMbl PA3OMKHYTbI UM 3aMKHYTbl HAKOPOTKO.

Mpu 3TOM AOMKHO BbINOMHATLCS HEPABEHCTBO

Up-Uyp2 Fp+ A, )

rae U, — onopHoe HanpseHne Ha ceTeBbIX 3axumax, Ab (MkB);
U, — BbIxofiHOE HanpshkeHue Ha pasbeme «M3meputens UPT», ab (MKB);
Fp — TpeGoBaHne K MMHUMAnbLHON pa3Bsiske (KoapdmumenT passsskn), Ab;
A — 3aTyxaHue BCTPOEHHOro arTeHtoaropa, ab.

MpumedaHune — Tak kak coeguUHUTENbHbIE kKabenu ucnbiTyemoro TC He npefHasHadeHbl 4Ns paboTsl Ha Bbl-
COKUX YacToTax (cBbiwe 30 ML), namepeHne KoaddULIMEHTa pa3BA3KM creayeT NpoBOAWUTb CO cneluanbHbIMKU nepe-
XOAHWKaMK, obecneynBalolLMMK KOPOTKME COeAuHEHNs. MamepeHne U; [OMMKHO NPOBOAMTLCA C NOMOLLLIO Nepexoaa,
npeAHasHa4eHHoro AN NOAKMHOYEHUA UCTOYHIUKA CUrHana.

4.8 MakcumanbHbIW Ppaboumnii TOK U NageHue HanpsHKeHUsA ceTu

MakcumanbHoe 3HadeHune yCcTaHoBMBLUErocs paﬁouero TOKa U MakCMManbHOE 3Ha4YeHue NMMKOBOro pa-
6o4ero Toka JOMkHbl ObITb U3BECTHLI.

HanpskeHue, nogasaeMoe Ha ucneityemoe TC, JOMKHO COCTaBNATb He MeHee 95 % ceTeBoro Hanps-
JKEHWA Ha CETEBbLIX 3aXXMMaxX 9KBUBANEHTA CETU NUTAHUSA.

4.9 MogcoeauHeHUe K ONOPHOMY 3a3eMIIeHUI0

Mpu ncnbitaHnsax TC HEKOTOPbLIX TUNOB MOXET NOTPeboBaTLCA BKIOYEHME CONPOTUBNEHUSA B NPOBOA,
coeauHAowmii TC ¢ ONOPHbLIM 3a3eMIIEHNEM B 9KBUBATNEHTaX CETU MMTAHUS, ykadaHHbix B 3.2 1 3.3, ucxoas us
Tpe6oBaHUI TEXHUYECKUX JOKYMEHTOB Ha NpoayKumio. JJaHHOEe CONPOTUBMEHUE BKNIOYAETCA B TOUKY X, OTMe-
YEHHYI0 Ha 3a3eMnAoLLEeM NPOBOAE Ha pUCYHKax 4 u 5. BkrovaeMoe B NPOBOA CONPOTUBIEHME NPEACTaBNsAET
Cco0O0M KaTyLKy MHAYKTUBHOCTM 1,6 MIH MnNu CONPOTUBMNEHWE, YAOBMNETBOPSAIOLIEE TPEOOBAHUIO K 3HAYEHUIO
MONHOro CONPOTUBMEHNA B COOTBETCTBUM C 3.2 Unu 3.3 — AnA COOTBETCTBYHOLLEN MONOChI YACTOT.

MpuMedaHue — B LenAx 6ezonacHocT HeO6X0[MMO UCKIIOUUTL pe3ncTop 5 OM (cMm. 4.2).

4.10 KoadcduuueHT kann6poBku V-06pa3sHOro 3KkBMBarneHTa CeTu NUTaHus

Mpu BLINONHEHWUM U3MEpPeHUi HanpsxeHust PT Heo6xoanmo 3HaTb K03hULMEHT KanMbpOBKK IKBUBA-
NeHTa CEeTU NUTaHuA (3aTyxaHue mexay 3axumamu «Mcneiryemoe TC» V-06pasHoro 3CI U pasbemom «MU3-
meputens MPIM»). Mpoueaypa usmeperusa koadduumeHta kanmbpoBku npuseaeHa B A.8 npunoxeHus A.

5 MpOGHMKM TOKa N HaNpshkeHus

5.1 Mpo6HUKM TOKA (TOKOCHLEMHMKM)

O6Lme HECUMMETPUYHBIE TOKM KOHAYKTUBHLIX VP B kabensax MoryT 6biTh M3MepeHbl 6e3 Henocpea-
CTBEHHOTrO NMOAKIOYEHUS K Kabernto U BHECEHUSI U3MEHEHNI B CXEMY C MOMOLLIbIO CMEeLUanbHO CKOHCTPYHUPO-
BaHHbIX NMPOBOHUKOB TOKA (TOKOCHEMHWKOB). YA400CTBO NPUMEHEHUSI NPOBHUKOB TOKa O4E€BMAHO: U3MEPEHUS B
CMOXHbIX NPOBOAHBIX CXEMAX, SNIEKTPOHHBIX YCTPOWCTBaX M T. . MOryT BbITb NpoBeaeHsl 6e3 npekpalleHus
HOpManbHOI paboTbl MNK M3MEHEHNs1 KoHdurypaumm obopyaoBaHus. KOHCTpyKUus NnpoGHUKOB ToKa AOMKHA
BbITb PA3bEMHON, C TEM YTOOLI MPOBHUKOM MOXHO BbINO OXBATUTb UCMILITYEMbIA NMPOBOA.

McneiTyeMblil npoeog npeacraBnser coOoi 0OLHOBUTKOBYIO NMEPBUYHYI0 0OMOTKY. BropuyHas obmoTka
HaxoAMTCA BHYTPW NPobHMKa TOKa.

Mpo6HUKKM TOKa MOrYT GbITb CKOHCTPYMPOBAaHbI ANA U3MepeHuit B nonoce vactot oT 30 go 1000 Mru,
XOTSl OCHOBHAsI Mofioca 4acTtoT usMmepeHuii cocraenset ot 30 go 100 Mry. Ha vacrorax cebiwe 100 My
Ha pesynsrarbl U3MEPEHUIA MOTYT OKa3aTb BNUSIHUE CTOSYNE BOSHbLI B JIMHUSIX CUCTEMBI SMEKTPOCHABXKEHMS,
BCNeACTBME Yero HeobxoagumMo M3MeHsATb NonoXeHue nNpobHMKa Toka AN MonyyYeHUs MakCUMarbHbIX MOKa-
3aHUIA.
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Mpu pazpaboTke NPOGHUKOB TOka 06ecne4nBaloT MakCMManbLHO BO3MOXHBIV NOCKMI y4acTok AYX B no-
noce pabouymnx 4actor. Ha yacrorax HWke nNnockoro yyacrka AUX TouHble U3mepeHUs MoryT ObiTb NPOBEAEHDI
Npy NOHMXXEHHOW YyBCTBUTENIbHOCTU U3-32 YMEHbLUEHUS1 NepeaTo4HOro CoNpoTuBIEeHUA. Ha yactorax Bbiwe
nnockoro yuyactka AYX He obecneunBaeTcsi 4OCTAaTOMHAA TOYHOCTb U3MEPEHUN BCNEACTBUE PE30HAHCOB B
uenu npo6Huka Toka. Mpu AONONHUTENLHOM 3KPAHUPOBAHUM NPODOHUK TOKA MOXET BbiTb NPUMEHEH AN U3-
MepeHUa obLLMX HECUMMETPUYHBIX 1 CUMMETPUYHBIX TOKOB (CM. B.5 npunoxxexus B).

5.1.1 KoHcTpyKuua

MpoGHUKKM TOKa AOMKHBI ObITb CKOHCTPYMPOBAHLI TakK, YTOOLI 06ecne4nTb n3mepeHue Tokos 6e3 pas-
pbiBa UCNLITYEMbIX NPOBOAOB.

HekoTopble TUNOBbLIE KOHCTPYKLMM NPOGHUKOB TOKA NPUBEAEHbI B NPpUNoXeHuu B.

5.1.2 Tpe6oBaHua kK NpoGHUKAM TOKa

BHocumMoe nonHoe conpotusneHue, OM, He Gonee.............c..coeoeee. 1

MepeaatouHoe NOMHOE CONPOTUBREHMUE V... .. coouve e e e, ot 0,1 20 5 OM Ha NNOCKOM yyacTke
AYX B nonoce paboumx 4acror,
or 0,001 gpo 0,1 Om Ha y4acTke
HWXe MIockoro yyactka AYX (npo6-
HUK TOKA Harpy>xeH Ha conpoTuene-

Hue 50 Om)
LUyHTUpytoLas eMKOCTb (EMKOCTb MeXay KOprnycom NpoBHUKa 1 ucnbl-
Tyemon uensto), NP, HeBonee................oeeeieiiiieieeeeeviieeeen. 2B
VIMIYTIBCHBIA OTKITMK .evnisieee e vet e eeseeees e eenean eeseeaenan canann s Ha pacCMOTPEHUU
KOSDULIMEHT KATNUOPOBKM ... eeeceniineeceteitieeeeeeee e eeeeeeceeee eeneenaes AOIKeH ObITb YCTAHOBIEH B 3a/1aH-

HOM Monoce 4acroT Ans TUMOBbIX
00pa3LoB NPpOOHMKOB TOKA

ot 100 kl'y o 100 My,

ot 100 go 300 Mry,

ot 200 go 1000 MI'y

TOK HacbIWEHNA
(NOCTOSAHHbIW UNW NEePEeMEHHbIN TOK, NPY KOTOPOM KO3 DPULIMEHT Kanu-

OpoBKU NPOBHKMKA uaMeHseTca Ha 1 aB), A ... L AOMmkeH ObITb YCTaHOBIEH
MpeaensHoe none (BHELWHEee 3NeKTPUYecKkoe none, KOTOPOE Bbi3biBa-
eT u3amMeHeHue nokasaHuii Ha 1 ab), B/M, He MeHee................c.ceeeee.... 10

3anac no apdPekTUBHOCTM (YMEHbLUEHWE MOKA3aHWIA NPU pacnonoxe-
HWUK TOKOBEAYLLero NpoBoAa psAO0M C NPOOHUKOM, BHE €r0 packpbisa),
OB, HE MEBHEE......ovtit i e e ee eee e 40

JonycTumoe BnusiHue opueHTauuu (M3MEHEHMe NOKa3aHWui npu uc-

Nonb30BaHWM TOKOBEAYLUMX NPOBOAOB PAa3NIUYHOTO CEYEHUS M npu

nepemMeHe MecTa nx pasMeLLeHuss BHYTPU OTBEPCTUS MPOGHMKA TOKa),

OB, HE BOMEE... ... ittt e e e e e e 1 — po yactotbl 30 MIy;
2,5 — B nonoce yacror
ot 30 go 1000 MI'y

Onametp paboyero OTBEPCTUSA, MM, HE MEHEE............vveeeeeeenenn.e. 15
Koagppuyuenmeanubposku, 05 (1/0m), Om, Heboee.................... om 20 8o —14 (Ha NfIOCKOM y4acm-
ke AYX);

om 60 0o —20 (Ha yyacmke HuKe
nrocKo20 yyacmka A4X)

1) BMecTo AaHHOI XapakTepucTUKM MOXET BbiTh UCMOMb30BaHa B3auMHas ne-
pexofHas npoBoguMocTb [B AB (S)]. 3Ha4yeHne NpoBOAUMOCTH, BbipaXXeHHOe
B Aelunbenax, npubaBnseTcs K nokasaHUsM U3MEpUTENbHOrO NpUeMHUKa. [ns
KanuBpoBKK MpWU U3MEPEHUM MEPEXOAHOTO COMPOTUBMEHUS UMK MEPEXOAHO
NMPOBOAUMOCTN MOXET OblTb HEOBGXOAMMO WMCMOMbL30BaHWE CheLUanbHO CKOH-
CTPYVMPOBAHHOIO U3MepuTenbHoro 6noka. (CM. npunoxeHue B).
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lNoepewHocmb ko3hpuyueHmakanubpoeku,0b,Heboree........... 1

Tok HacbiweHua (NOCMOoAHHbIU unu nepemMeHHbIl MoK, Npu Ko-
mopom KoahguyueHm kanubpoeku nNnpobHUKa usMeHssemcs Ha
TOB), Ao e e e e e ———————— 10, 25, 250.

5.2 MpoGHMUKKU HaNpsXKeHUnA

5.2.1 NpoSGHUK HaNPSXKEHUs C BbICOKUMM NOSIHbIM CONPOTUBIIEHUEM

Mpo6HUKU HanpsXkeHWs NpeaHa3HayYeHbl NS M3MepeHUs HanNpsHKeHUS KOHAYKTUBHLIX paguonomex Ha
CETEeBbIX 3aX3MMaXx, B LENAX NMTAHUA U YNPABMEHUSA OTHOCUTENBLHO kopnyca. MPoOHUKKM HaNPSAXXEHUS AOMKHbI
MMETb pasbeMbl ANA NOAKMIOYEHUA ucnbityemoro TC, uamepurensa UPI n onopHOro 3asemneHus.

Mpumep cxembl NPOBHMKA, UCMONbL3YEMOr0 AN U3MEPEHUST 3HAYEHUN HaNPSHKEHUSI MeXAY CETEBbIM
npoBoOAOM U OMNOPHBLIM 3a3eMNneHUeM, NPEeACcTaBrneH Ha pUcyHke 6. NMPOOGHUK COCTOUT M3 pa3aenuTEenbHOro
koHaeHcatopa C u peauctopa R, 3HaYEHUE CONPOTUBIIEHUSA KOTOPOrO AOMKHO ObiTb TakuM, 4TOOLI NONHOE
CONPOTUBNEHNE MEXAY NUHMEN u 3emnen Obino 1500 Om. MpoBHUK Talke MOXKHO UCMONbL30BAaTbL ANA NPO-
BeAEHUA M3MEPEHUI B APYrux Uensix u nuHusx. Npu nposBegeHnn U3MEPEHUn B Lensx, umelowmx 6onbLuoe
3Ha4yeHne COBCTBEHHOrO NOSIHOTO COMPOTUBIIEHUS, MOXET MOTPEOOBATLCA NPOOHUK C BbICOKUM 3HAYEHUEM
BXOZHOTO MONHOr0 COoNpoTuBNeHus. B Lensx 6e30nacHOCTU Ha BXOAE U3MEPUTENBLHOTO nNpubopa MOXeET no-
TpeboBaTLCA NOAKNIOYEHNE 1POCCENS, UHAYKTUBHOE CONPOTUBNEHNE KOTOPOTO X, I0MKHO GbiTh 3HAYUTENLHO
oonblue R.

BHocumoe 3aTyxaHue npobHMKa HaNpsHKeHUst AOIMKHO ObITb kanMbpoBaHoO B 50-OMHOM U3MEPUTENLHON
cucteme B nonoce vactor ot 9 k'y Ao 30 MI'y. BnusiHne Ha TOYHOCTb U3MepeHus nioboro ycTpoicTea, npu-
MEHSeMOro Ans uenen 3awuTbl, He AOMKHO NpeBbIaTh 3Ha4eHus 1 b, B NpOTUBHOM Cny4ae 310 3Ha4YeHue
JOIMKHO ObITh yYTEeHO npu kanubpoBske. MeTns, o6pa3oBaHHas NPOBOAOM, NOAKIIOYEHHBIM K NPOGHUKY HaNps-
YKEHUS, UCTILITYEMbIM CETEBLIM MPOBOAOM M OMOPHLIM 3a3EMMEHUEM, AOMKHA UMETb MUHUMASbHbIE pa3mepbl
[ANS CHWKEHNS BIWAHUSE CUIbHBIX MArHUTHBIX MOMENn.

5.2.2 EMKOCTHOW NPOGHUK HaNpsiKeHUA

EMKOCTHOV NPOOHMK HaMPs>KEHUA NpefHasHadveH Ans usmepeHus obLiero HECUMMETPUYHOTO Hanps-
KEeHWsA nomex B kabensax ncnbiryemoro TC 6e3 HENOCPEACTBEHHOTO NPOBOASILLETO KOHTAaKTa C U3MepsieMbIMU
uensmMu n 6e3 nameHeHns cxembl BkniodeHuss TC. [daHHbI MeToa No3BONSET NPOBOAUTL 3MepeHus 6e3 npe-
pbiBaHUS HOPMarneHON paboTbl ucnbiTyemoro TC, MMEIOLErO CroXHbIE NPOBOAHbIE cuCTeMbl. KOHCTpykuma
€MKOCTHOIO NPOBHUKA HaMPSXKEHNUA AOMKHA ObITb TAKOW, YTOObLI 3TUM NPOBHUKOM MOXHO ObINO ya06HO 0XBa-
TUTb U3MEPSIEMBII NPOBOA.

EMKOCTHOW NPOBHMK HaNpsHXEHWUSA UCMOSb3YETCA AN U3MEPEHUIn KOHAYKTUBHBIX MOMEX B NONOCe 4acToT
ot 150 klN'y oo 30 MI'y n OMKEH MMETL B 3TOW NOMOCe YacToT NPaKTUYECKU NOCTOSIHHBIN KOS(PDULIMEHT Ka-
nm6poBkn. KoachduumeHT kKannbpoBKkM onpeaensieTcs Kak OTHOLLEHUEe 3HAYEHNS HanpPsKEHNUst MOMEeX B UCTbI-
TyeMoM kabene K 3Ha4eHUI0 HanpPsHKeHUA Ha Bxoae nameputens P n 3aBucut ot Tuna kabensi. EMKOCTHoOW
NPOBHUK HANPSXKEHUA JOIMKEH KanMbpoBaTbCsA BO BCEN YKA3aHHON MOSI0ce YacToT, ANst Kakaoro Tuna kabens
B COOTBETCTBUM C METOAMKOW, NPUBEAEHHON B NPUINOXEHUN G.

Ons CHWXXeHUs noMex, Bbl3BaHHbIX HaBogkamMu (CM. 5.2.2.2), moxeT notpeboBaTbCs 4ONOMHUTENBHOE
9KpaHUPOBaHME €MKOCTHOrO MPOGHMKA HanpskeHusi. TIpuMep KOHCTPYKLMM U METoA M3MepeHust Koadpdu-
LWeHTa NoJaBneHus MeLLaloLLmMX CUrHanos NPUBeAEHbI B NPUoXeHun G. EMKOCTHOWM NPOGHWK HANPsHXeHUs
JaHHOro TMMna JOMyCKaeTCa UCnonb3oBaTh Anst uameperus VP Ha TenekoMMyHUKaLMOHHbIX nopTtax (noprax
cBsi3n). MMHUManbHbIi uamepsieMslii yposeHb VPIM 06bIMHO aocTuraet 3HaveHus 44 ab (MkB).

5.2.2.1 KoHCTpyKumsA

KOHCTpYKUMA eMKOCTHOrO NpoBHMKa HanpskeHUs AomkHa OblTb Takon, YToObl obecneynTb U3MepeHue
HanpskeHusa 6e3 OTKNIOYEHUA ucnbiTyemoro kabens. Cxema, ucrnonb3yemas Nnpu U3MEpeHUn HanpsHKEHUs
Mexay kabenem u OnopHLIM 3a3eMNeHneMm, NpegcTaBneHa Ha pucyHke 7. MPoOHUK COCTOUT U3 €MKOCTHOTO
32)KMMHOrO YCTpOiiCcTBa (Knewen) cBsi3u, NoACOEANHSIEMOro K YCUITUTENIO, UMEIOLLEMY MOCTOSIHHbIA KO9g)-
uuueHT yeunenus B paboderi nonoce 4actot. Ans o6ecneyeHns nnockoi YacTOTHOW XapakTePUCTUKM B 06-
NacTy HUXHMX YacToT 3HAYEHMe BXOAHOIO0 COMPOTUBEHUsI Rp 3TOr0 YCUNMTENst AOMMKHO ObITb JOCTaTOMHO
60MbLIMM N0 CPABHEHWIO C PEAKTUBHBIM COMPOTUBIIEHNEM X,

MpuMedaHne — KOHCTPYKLUMA eMKOCTHOrO NpoBHUKA HanpsKeHWs U METOLbL U3MEPEHUS ero XapakTepucTuK
npuBeaeHsl B NPUNoXeHnn G.
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5.2.2.2 TpeboBaHWA K EMKOCTHBIM NPOOHMKAM HanpsXeHUs

JononHuTensHas LWyHTUPYOLLAS EMKOCTb MEXY 3a3EMNAIOLMUM 3aXKUMOM EM-
KOCTHOrO NPoGHMKa HaNPsHKEHUS U UCTILITYEMbIM kaGenem, Nd...................... meHee 10

KoadpdhmumenT kannbpoekn F,=2010g, | V/U|, BB (CM. pUCYHOK7) ...................  [AOMKEH ObITb YCTAHOBMEH
B 3a4aHHOI nomnoce 4acToT

MMNYNbCHAA XAPAKTEPUCTUKA. .. e ieeeeiieieeneeiaeaeeaeeeetaeteeeeeesiieesiesienesieeeeeeeee AOJDKHA  ODECMEUUTHL  fIM-
HEWHOCTb Npu nepepadve
MMNynbca B COOTBETCTBUU
C METO/IOM, YCTaHOBMEH-
HbiMm TOCT 30805.16.1.1,
npunoxeHus B, C aona no-
nocel B

BrnusHue anektpnyeckoro nons (BNUSHUE, Bbi3bIBAEMOE ANEKTPOCTATUYECKON

CBAA3bl0 C APYrMMM Kabenamm BONM3an NPOBHUKA) ................ceeeeveeeeeevnnen....  NPU yOoaneHuu kabens, B
KOTOPOM NpOBOAATCA W3-
MepeHusi, u3 npobHuka no-
kasanusa namepurensa UPT
AOIMKHbI YMEHbWUTLCA 60-
nee yem Ha 20 ab

Aneptypa (pacKkpbiTue) eMKOCTHOrO NpoGHMKa HanPsHkeHUs (NPU pa3MblkaHnK
OBYX KOaKkcuarnbHbIX 3M1EKTPOAOB Y Nasa, CM. PUCYHOK G.1), MM ..................... He meHee 30.

6 YctpounctBa cBA3U AJ1S1 UCTbITAHUA HA YCTOWMUYMBOCTb NPU MHXEKLUU TOKA
paguonomex

YcTpoiicTea CBSA3M NpegHasHaueHbl AN UHXEKLUMU ToKa paauornomex B UCTIbITyeMble NPOBOAA U pa3BsA3-
KW Apyrux NpoBoaoB U miobbix annapaToB, NOAKMIOYEHHBIX K UcnbiTyeMomy TC, OT BO3AEUCTBUSI STUX TOKOB.

Mpu 3HaYeHUU BLIXOAHOrO MOMHOrO COMPOTUBIIEHUS UCTOYMHUKA MCMbITATENLHOrO CUrHana, paBHOM
150 OM, CyLLIECTBYET 3Ha4YUTEMbHASA KOPPENALMSA, NO KpaHen mepe Ao Yactotbl 30 MMy, Mexay HanpsHkeHHO-
CTbIO MONA paguonomex, sosgencrayowmx Ha TC, u SAC UCTOYHMKA, MPUMEHAEMOTO NPU METOAE UHKEKLIUK
TOKa, 06ecnevmBaloLLMX TY e CTEMEHb yXyALLEeHUs KauecTBa hyHKLIMOHUPOBaHUA ucnbiTyemoro TC. YcToituu-
BOCTb TC K MHXEKTMPOBAHHOMY TOKY paauonoMeXx BbipaXXaeTcsa 3TUM 3HadeHuem 30C ucrouHuka.

MpuMepbl KOHCTPYKLUUW YCTPOICTB CBA3M, a Takke NPUHUMN UX paGoTbl NpuBeAeHbl B NpUnoxeHusx C
nD.

6.1 XapaKTepuCTUKMN

MpoBepKy TEXHUYECKUX XapakTepPUCTUK YCTPOMCTB CBA3U NPOBOAAT U3MEPEHUEM NOMNHOTO CONpPOTUBIE-
HuA B nonoce Yacrot ot 0,15 o 30 MMy u BHOCKMMBIX NOTEPL B Nonoce Yactot ot 30 o 150 MIu.

6.2 [onHoe conpoTuBneHue

B nonoce 4acrort ot 0,15 go 30 MI'y cymmapHoe o6Liee HeCUMMETPUIHOE NOSIHOE conpoTuenexue (BY
SMEKTPUYECKUA APOCCENb BKMIOYEH NapannenbHo ¢ pe3uCTUBHBIM conpoTuenennem 150 OM ucToyHuka no-
MeX), U3mepsemMoe Mexay TO4KON BBEAEHUS MELLAKoLLEero curHana B ucnbityemoe TC v OnopHbIM 3a3eMIeHu-
€M, JOmkHO umetb moaynb (150 £ 20) Om n aprymeHT MeHee  20° (MonHoe CONPOTUBIIEHUE TAKOE Xe, Kak y
V-06pasHoro akBMBaneHTa cetu nutanusi 150 Owm, cm. 4.5).

Hanpumep, Ans ycTpoicTs CBA3W TUNOB A U S TOYKON BBEAEHWUSA MELLAIOLLEro curHana siBfseTcs 3kpaH
BbIXOJHOr0 COEAUHUTENS, ANA YCTPOUCTB CBA3U TUNOB M 1 L — BbIXOAHbIE COEAUHUTENbLHbLIE 3aXKUMbI.

6.3 BHocumbie notepu

BHOCKMbIE MOTEPM M3MEPSIOT MO CXEME B COOTBETCTBUU C PUCYHKOM 8.
B nonoce Yacrot o1 30 ao 150 MI'y BHocuMble noTepu Ug /Ug ABYX MAEHTUYHBLIX YCTPOWCTB CBA3M [Ka-
cKagHoe nocnefoBaTenbHoe COeAWHEHWe NPOBOAaMU MUHUMANBHON ANUHBI (MeHee 1 cM)] AOMKHbI ObiTb B
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npeaenax ot 9,6 ao 12,6 ab (Ug — nokasaHue nameputens NPT npu HenocpeaCcTBEHHOM COeUHEHNN FeHe-
paTtopa u u3mepuTens Apyr ¢ Apyrom, Ug — nokasaxue nsmeputens VNPT, koraa Mexay HAM 1 reHepaTopom
BKITHOYEHbI NOCnefoBaTensHO ABa UAEHTUYHbBIX YCTPONCTBA CBA3MN).

7 YcTponcTtBa CBSI3M AN U3mepeHnss KOHAYKTUBHbIX pagnornomMex
B CUrHasIbHbIX JIMHUAX

Paavonomexu U mOMexoyCcToMYMBOCTb NPUMEHWUTENBHO K CUrHAMbHBIM IMHUAM MOTYT BbITb OL|€HEHbI Y-
TEeM U3MEPEHUS UMK UHKEKLUU HaNPsXKeHW 1 TOKOB KOHAYKTUBHBIX paguonomMex. [ina aToii uenu npumMeHsoT
ycTpoiicTBa cBsi3un, obecrneynsaoe U3mepeHne KOHAYKTUBHLIX PaauonoMeXx npu NoAaBNEHWU NOMEe3HOro
curHana B nuHuuU. PaccMartprvBaeMble B HAaCTOSILLIEM pa3ene yCTPOUCTBa CBA3W NpedHasHayeHbl 4rs usmepe-
HUS NapamMeTpoB PaaMoNoOMeX U NOMEXOYCTONUYNBOCTM (OBLLMX HECUMMETPUYHBIX U CUMMETPUYHBIX 3HAYEHU
TOKOB W HaNpsbkeHWM). K TUNMUYHBIM YCTPONCTBAM CBA3U, MPUMEHAEMbIM NPU AaHHbIX U3MEPEHUAX, OTHOCATCA
NpoBHMKM TOKa M aCUMMETpPUYHBIE 3KBMUBAneHTbl ceTu (ASC) (unu Y-o6pasHble SKBUBANEHTbI CETH).

MpumeyvaHus

1 TpeboBaHusi K aCUMMETPUYHEIM 3KBUBANEHTaM CETHU, MPUMEHAEMBEIM NPU NPOBEAEHUN UCTILITaHUI Ha YCTONYNU-
BOCTb NpW BO3LEACTBUM KOHLYKTUBHLIX MOMEX Ha CUrHarnbHble NUHUK, ycTaHoBMeHbl B FOCT 30804.4.6 [ASC npeacTas-
nsawT coboit ocobLIi BUA YCTPONCTB cBsA3u/pa3easku (YCP) no FOCT 30804.4.6].

2 AcUMMETPUYHbIE 3KBMBANEHTLI CETU, COOTBETCTBYOWME TpeboBaHMAM 4R uaMepeHui napametpos UPI, moryT
TakKe COOTBETCTBOBATL TPeBOBaHUAM ANA NCMLITAHUIA Ha YCTOWYMBOCTE K KOHAYKTUBHLIM paguonomexam.

3 CurHanbHble NIMHWKU BKIoYaKOT B ceba TeNneKoOMMYHUKaLMOHHbBIE IMHUKA U 3axkuMbl (NopTel) TC, npegHasHaveH-
Hble AN NOAKIIOYEHNS AaHHBLIX JIMHWIA.

4 B cOOTBETCTBUM C pasgerioM 3 TepMUHbI «obLiee HECUMMETPUYHOE (aCUMMETPUYHOE) HaNpsXKEHWE» U «Hanps-
XeHue obLLero pexuMay, a Takke TePMUHbI « CUMMETPUYHOE HanpshKEHUE» U «HanpskeHue anddepeHUnanbHOro pexu-
Ma» ABMSAIOTCA CUHOHUMaMM.

5 TepMUH «aCUMMETPUYHLIA 3KBUBANEHT CETWU» UCMONb3YETCA B Ka4ecTBE CUHOHWMA «Y-06pasHoOro skBUBaneHTa
ceTu». Ocoboii Bepcuein Y-06pa3sHoro aksuBarneHTa ceTu aBnseTcs T-ob6pasHblii akBuBaneHT ceTu (cM. E.1 npunoxeHus E).

Mpu ncnonb3oBaHWm NPOGHMKOB TOKA NPW UCTILITAHUAX B CAyYae, €CNKN YCTAaHOBNEHA HOPMA HanpPsSPKEHUA
WPI, HeobxoamMMo onpeaenuTb 3HadeHme HopMbl Toka MPIM no 3agaHHOMY 3HA4Y€HWUI0 HOPMbl HanpsHKeHUs
(B BONbTaXx). Ons 9TOro 3Ha4YeHWe HOPMbl HanNpsHKeHUst HEO0OX0AUMO pasaenuTb HA CONPOTUBIIEHUE CUTHANb-
HOW MWHUKU UK COMPOTUBIIEHWE HArpy3ku, Kak ykasaHO B npoueaype uamepeHus. [lJaHHoe conpoTtusneHue
MOXET ObITb CONPOTUBNEHMEM O6LLEro pexuma.

TpeboBaHMsa K aCMMMETPUYHBIM 3KBUBASIEHTaM CETU YCTAHOBMEHbI B 7.1.

B03MOXXHOCTb NPUMEHEHUA KOHKPETHOrOo ASC 3aBUCUT OT CTENEHN NOAABNEHUA CUMMETPUYHOTO Hanps-
YXEHNSA OTHOCMTENbHO OBLLETO HECUMMETPUYHOTO HaNpshkeHna Vo, /V,, . [laHHbIi napaMeTp aCUMMETPUYHOTO
9KBMBAreHTa CETU CBA3aH CO 3HA4YEHMEM 3aTyxaHus NpoaonbHOro npeodpasosanus (3MM) (cm. 3.8). Mpumep
aCUMMETPUYHOIO 3KBUBANEHTA CETU U METOAbI M3MEPEHUA €70 NapaMeTpoB NpuBeAEHbl B NPUIoXeHuu E.

7.1 Tpe6boBaHMA K ACUMMETPUYHbLIM 3KBUBAIIEHTaM CEeTU

ACUMMETPUYHBIE 3KBMBASIEHTBI CETU NPeAHA3HAYeHbl ANs U3MepPEeHUa (MNU UHXeKLUM) 0BLMX HECUM-
METPUYHBIX HaNPsHKEHUI (HAMPs>XKEHU OBLLEro pexxiuma) B HE3KPaHUPOBAHHBIX CUMMETPUUHBLIX CUrHANBbHBIX
(Hanpumep, TENEKOMMYHUKALMOHHBIX) NMUHUAX NPY NMOAABAEHUU B LENU USMEPEHUSA CUMMETPUYHOIO CUrHana
(curHana anddepeHUnanbHOro pexxmma).

[MpuMevaHus
1 B [4] ANA AaHHOro 3KBUBANEeHTa ceTu NPUMEHEH TEPMUH «CXeMa CcTabunusaLmn NONHOro CONPOTUBNEHNAY.

O6Las cxema noAKMYeHUs aCUMMETPUYHOTO SKBUBANEHTa CETU NPeACTaBneHa Ha pUCyHke 9a.

Mapametpbl ASC, npuMeHsieMbIX AN U3MEepPeHUs 0BLLMX HECUMMETPUYHBIX (ACUMMETPUYHBIX) Hanps-
>keHnin PT1, AOMmKHbI COOTBETCTBOBATL NONIOCE YACTOT U3MEPSEMbIX HaNpsHKEHUW NOMEX, a Takke nonoce
Y4acToT NONe3Horo curHana. rlapaMGprl ACUMMETPUYHbIX IKBUBANEHTOB CETU NPUBEAEHDI B Taanue 5.
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Tabnunya 5 — Napamerpbl ASC, NpUMeEHAEMBIX ANA U3MEPeHUs obLMX HECUMMETPUYHBIX (ACUMMETPUYHBIX) HanNps-

xeHuin PN

HaumeHoBaHWe napameTpa

3HayeHve napameTpa

BxogHoe MofHoe cornpoTuBiieHne (OCHOBHOW Uenun) ans obuwero
HECMMMETPUYHOrO (aCUMMETpHUUHOr0) Hanpsixerns UPMY:

- MoAynb (150 £ 20) Om

- aprymeHT (0+£20)°

3aTyxaHue npogoneHoro npeobpasosaHusa (3MM) Ha nopTe «Mc- | B nonoce vactot ot 9 go 150 k' — Ha paccmo-
nbiITyeMoe TC» aKBMBarieHTa cetu? TPeHuN.

B nonoce yvacrtot ot 0,15 go 30 MI'y gonxHo
6biTb YCTAHOBMEHO B CTaHAApTe Ha rpynny ofjHo-
POAHOI NPOAYKLMM (CM. Takke pucyHok 9b)3)

3aTyxaHune oBLWMX HECUMMETPUYHLIX CUrHaroB MeXzy nopTamu
«Mogkntodaemoe obopyaosanune (MO)» n «Mcnbiryemoe TC» ak-
BUBaNeHTa ceTu

B nonoce 4actot oT 9 A0
150 kI'y — Ha paccMOTpeHUN.
B nonoce yvactot ot 0,15 go

1,5 MINy — 6onee 35— 50 ABb (nuHelHoe yBenu-
YeHUe ¢ yBenuueHueM rnorapudma 4actoThbl),
Ha YacToTax cBbilwe 1,5 My — Gonee 55 gb

<3 ﬂ54)

BHocuMoe 3aTyxaHue OCHOBHOW (CUMMETPUYHONR) Lienn Mexay
noptamu «lMogknovaemoe obopyaosanune (MO)» n «McnuiTyemoe
TC» aKBMBaNeHTa ceTu

KosdhdpmumeHT Kanubposku (Mexay rnoptoM «Mcnbiryemoe TC» | 9,5 o6 9 (Tunosoe 3HaueHue)
n pazbeMoM «Mameputens UPT»), KoTopblii Heobxoaumo npuba-
BWUTb K NokasaHuto nameputenst MUPIN npu usmepeHusx obLyero He-

CUMMETPUYHOrO HanpsbkeHus P S)

MonHoe ConpoTUBIEHUE CUMMETPUYHON Harpysku okeusareHTa | ©
ceTu
Momnoca YacToT NoNe3Horo curHana (aHanorosoro unu uudposoro) | )
Monoca yactor

- nameperusa MPT1
- UCTILITAHWUA Ha NOMEXOYCTONYNBOCTb

o (0,009) 0,15 0 30 My
no IFOCT 30804.4.6

1) O6Lyee HecMMeTpUYHOE NONHOe conpoTueneHne ASC AOMKHO M3MEHSTLCS 3a cueT [JobaBnNeHns K OCHOBHOW
(CMMMETPUYHOIA) Lenn SKBUBaneHTa AOMOMHUTENbHOW HECUMMETPUYHOM LieN B COOTBETCTBUM C pUcyHKoM 9a. Ha-
CTOALYWIA CTaHAapT ycTaHaBNMBaeT AOMNYCTUMbIe 3HaYeHUA O6LWEero HeCUMMETPUYHOIO MOSTHOMO COMNPOTUBIIEHUA ANA
OCHOBHOWA (CMUMMETPUYHOI) LUenu 3KkBUBaneHTa. Ecnu BNnuAHUEe HECMMMETPUYHONM Lieny Ha MOfIHOE COMpPOTUBIIEHUE U
¢azy ASC HesHauNTEemNbHO, AOMNYCKAETCA NPUMEHATL YKasaHHble B Tabnuue AonycTUMble 3HauyeHuA. B npoTMBHOM cry-
Yyae, HaNPUMep ecnii HECUMMETPUYHAA LieNb 3KBUBANEHTa N3MEHSIET MOAYIb MOSTHOMO COMPOTUBNEHUA Bonee Yem Ha
10 OM unu 3Ha4yeHue aprymeHTa — 6onee 4em Ha 10°, 3T0 4OMKHO BbITb YY4TEHO B CTaHAapTe Ha rpynny OfHOPOAHOM
npoAYyKUUK.

2) Mpm oueHke cooTBeTcTBUA TC HOpMamM MPI B cUrHaNBHLIX MMHUAX BO3MOXHBI pasfiMuHbIe noaxopbl K BbIGopy
3HaveHus 3N ASC. B cTtaHgapTax Ha rpynny ofHOPOAHOW NPOAYKLMUM MOXET ObiTb ycTaHOBMEeHo npumeHeHue ASC,
3HaveHue 3M1MM koTopbIX Bolwe, 4eMm 31 peanbHoW curHansHon nuHUK, 6o pasHo 3MIN peanbHON NUHUW.

3) 3Hauenua 3MMM Ha pucyHke 9 ycTaHoBNeHb B FOCT 30805.22 n npuBefieHbl B HACTOALLEM CTaHAapTe B Ka-
YyecTBe nMpuMepa. B ctaHgapTax Ha nNpogykumio MoryT 6biTb onpeaenensl gpyre 3Havenus 3MM. Mpu yctaHoBReHUH
A ONyCTUMBIX 3Ha4eHuii 3IT1 npuHUMaloT BO BHUMaHUe Tpu dakTopa: 3HaqeHue 31T oCHOBHOW (CUMMETPUYHON) Lienn
akBUBaneHTa; uameHenue 3M1N, BHOCUMOE AOMONHUTENBHOW HECUMMETPUYHON Lienbio, U HeonpeaeneHHoOCTb U3me-
peHui, obycnoeneHHyto BnuaHuem 3MMN. Ha pucyHke 9b npuBeaeH NpuMep ycTaHoBMeHUs TpeboBaHUI K 3HAYEHUAM
3aTyxaHusi npogonbHoro npeobpasosaHua ASC.

4 PeanbHble TpeboBaHusA ByAYT 3aBUCETh OT XapaKTepucTMK NIMHUK Nepefaqun. Hekotopble cucTeMsl aonyckatoT
3HaueHMe BHOCUMBbIX NoTepb He Gonee 6 AB. BHocuMble notepu, cosgaBaeMble ASC, 3aBUCAT OT NOMHOMO COMNPOTUB-
NeHNA UCTOYHWUKA U Harpy3Kku BCeil CUMMETPUYHOM cxeMbl. pu 6ornee HU3KOM KUK BLICOKOM 3Ha4€HWM NOSTHOro COnpo-
TUBMNEHWUA BHOCUMBIE NOTEepU ByAYT HUXE UNK BhiLe U [OIMKHBI 33/jaBaThbCcsl NPOU3BOAUTENEM.

9 KoadhchuumeHT kanubposkn ASC U3MEpSIOT C NPUMEHEHNEM UCTILITATENLHOI YCTAHOBKU B COOTBETCTBUM C
pucyHkoM E.6 npunoxenus E.

6) 3naueHne 1OMKHO BLITb YCTAHOBMEHO B 3aBUCMMOCTM OT TEXHUYECKUX TpeBoBaHui K cucTeme, Hanpumep 100
unun 600 Om.

7) 3HaueHne AOMKHO BbITb YCTAHOBNEHO B 3aBUCUMOCTM OT TeXHUUECKUX TpeBoBaHUii K cucTeMe ANs cUMMe-
TPUYHBLIX BHOCUMBIX NMOTepb, HanpuMep He bonee 2 unu He 6onee 100 My,

8) [Ins nepekpbITMs BCeil NOMOCH YacTOT U3MEePeHUii 0MycKaeTcsl NPUMEHEHUE HECKONMBKUX acMMETPUYHBIX
3KBUBANEHTOB CETU.
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7.2 TpeGoBaHUA K IKBUBASNIEHTaAM CETU ANA KOAaKCUanbHbIX U APYrUX 3KPaHUPOBAaHHbIX

kabenen

OKBUBANEHTLI CETU ANA 3KPAHUPOBAHHLIX KaGenen npeaHasHaYeHbl AN U3MEPEHUS (MM MHKEKLUK)
HECUMMETPUYHBIX (0BLLIMX HECUMMETPUYHBIX) HAMNPSHKEHNI HA 3KPAHAX KOAKCHANbHBLIX UMK APYrMX 9KPaHMpO-
BaHHbIX Kabenei (Hanpumep, TENEKOMMYHUKALIMOHHBLIX) NPW NpoxoxaeHun BY curiana unu curHana cessm.

MapameTpbl AaHHLIX 9KBUBANEHTOB NpeACTaBneHbl B Tabnuue 6.

MpumevyaHnn

1 B [4] AN AaHHOrO 3KBMBanNEeHTa CETU NPUMEHEH TEPMUH «CXeMa CTabunuaauum NoriHOro ConpoTUBIEHUS».
2 B I'OCT 30805.22 dns o603Ha4yeHuUs1 cxeMbl cmabunu3ayuu MoJIHO20 COMPOMUEJIeHUsI UCMOJIb3yemcs

MepMUH «3KeU8anieHm nosiHo2o conpomuenenust cemu, 3ICC».

Tabnuya 6 — MNapameTpbl 3KBUBANEHTOB CETU AN KOaKcManbHbIX U APYIUX SKpaHUpoBaHHLIX kabeneit

HaumeHoBaHue napameTpa

3HaueHue napamMeTpa

BxogHoe nonHoe conpoTueneHne (OCHOBHOI Lenu) Ana obLiero HecuMme-
TPUYHOTO (aCUMMETPUYHOTO) HanpsixeHna UPMY:

- Mogynb

- aprymeHT

(150 + 20) Om
(0+ 20y

3aTyxaHne oBLUMX HECUMMETPUYHLIX CUrHanoB2) Mexay noptamu «Mogkmio-
Yaemoe obopygoearue (MO)» u «MenbiTyemoe TC» 3KkBUBaNeHTa ceTu

B nonoce 4actot oT 9 go 150 kl'y — Ha
paccMOTpeHUu.

B nonoce yactot ot 0,15 o
1,5 MI'y — 6onee 40 b

BHocuMoe 3aTyxaHue 1 noroca nepefadu 478 MofesHoro curHana (curHa-
na cBs3u unn BY) mexay noptamu «lMogkrtodaemoe ob6opygosaHue (MO)» n

«McnbiTyeMoe TC» 3KBUBANEHTa CeTH 3

KoadbduLmeHT kannubposku (Mexay noptom «Menbiryemoe TC» 1 pasbemom | 9,5 nB¥ (Tunosoe 3HaueHue)
«MNameputens UPMy), koTopelii HeoBxoaMo NprbaBUTL K NOKa3aHWIo n3Me-

putens NPT npu naMepeHunsx obLero HeCUMMETPUYHOrO HanpsxxeHusa UPT1

[Nonoca 4acTorT:
- uamepeHus MPI
- UCMbITaHMA Ha NMOMEXOYCTONYUBOCTb

OT (0,009) 0,15 0 30 My
no FOCT 30804.4.6

1) OBfliee norHoe HecUMMETPUYHOE COMPOTMBMEHWE 3KBMBANEHTa CETW ONpeAenseTcs CONpOTUBREHWUEM
150 Om pesucTopa, BKIIKOYEHHOro napannensHo ApOoCcento, U eMKOCTbIO BXOAHOro pa3bema OTHOCUTENbHO Kopnyca
3KBUBAIIEHTA.

2) Tak kak aKpaH KoakcuanbHoro kabens Ha nopte «[oakniodaemoe o6opyaosanie (M+O)» NoacoeaNHEH Heno-
CpefCTBEHHO K METanIn4eckoMy Kopnycy aKBuBaneHTa ceTu, To TpebyeMoe 3HaYeHne pa3Baskn NONYYUTb HECNOXHO.

3) BHaueHNs AoMKHbI BbITh YCTAHOBMEHL! B CTaHAapTe Ha rpynny OfHOPOAHO NPOAYKLMN.

4) KoadhuLmeHT kanbpoBKn onpeaensitoT ¢ NpUMEHeHNEM UCTbITAaTeNbHO YCTaHOBKA B COOTBETCTBUM C NpU-
noxexwem E, pucyHok E.2.

8 OkBMBaneHT pyku n nocnenoBatesibHO COeAUHEHHbIN 3nemeHT RC

8.1

OKBUBANEHT pyku NpeaHasHayeH aAns NnpoBeaeHus usmepeHun napameTtpos TC, KOTOpoe He noacoeau-
HAETCS K ONOPHOMY 3a3€MIEHUNIO U NMPU 0OLIMHOM UCMNONb30BAHUM HAXOAUTCA B pyKax. SKBUBANEHT PYKU Tak-
XK€ MOXKET MCMNOMb30BaTbCA NPU UCTLITAHUSIX YCTPOMCTB, UMEIOLLUX NNACTMACCOBbLIN KOPNYC C NPOBOAALLMM
nokpbiTueM. K 060py10BaHUIO TAKOro TUMA OTHOCATCSA: ANEKTPOMHCTPYMEHT, MUKCEpbI, TenedoHHble TPyOku,
IDKOUCTUKK, KnaBuaTtypa u T. n.

OKBMBaNEHT PykU NPUMEHSAIOT NpyU NPOBEAEHUU U3MEPEHUI NapamMeTpoB KOHAYKTUMBHLIX UIPI B nonoce
yacrort ot 0,15 a0 30 MI'y (cm. F'OCT 30805.14.1). BnusiHue pyk onepaTtopa Haubonee CUnNbHO CKa3biBAETCA
B nonoce 4acror ot 5 go 30 My,

BBegeHue

8.2 KoHcTpyKuuA 3KBUBaNeHTa pykm u anemeHta RC

OKBMBAINEHT PyKU COCTOMT M3 METANNMUYecKon honbri unu NNAacTuUHbl, kKOTopas onpeaeneHHbiM obpa-
30M pasMeluaercs (HamaTbiBaeTCsl) Ha Ty YacTb 060pyA0BaHUs1, K KOTOPOW OObIMHO NPUKACAETCH pyka Nonb-
3oBarens.
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Metannuueckyto ¢onbry noAcoeauHAIOT K 3TaroHHON Touke M cuctembl Ans usmepenus UPM, K KoTo-
po#u noaknoyaeTca RC anemeHT, cocToawmi n3 kougexdcaropa C emkoctbio 220 nd + 20 %, nocneaosarens-
HO coeiMHeHHOro ¢ conpoTtusnedneMm R =510 OmM 1 10 %, BTOpOW BbIBOA KOTOPOIO COEAUHAETCA C ONOPHBLIM
3aseMneHuem (cMm. pucyHok 10 a).

Monockn metannnyeckon ponbrn WMpuHon 60 MM, UCNOMb3yemble ANA UMUTALUK BIUAHUS PYKU NOSTb-
3oBarens, 00MaTbIBalOT BOKPYr PYKOATKM YCTPOWCTBA MM Kopnyca (OCHOBHOM YacTtu). MNpu Hanuuuu knasua-
TYpbl METANNMYEeCcKyto onbry unu (4To yaobHee Ha NPaKTMKe) METANMMYECKYIO NMACTUHY MaKCUMaNbHbIMU
pasmepamu 100 - 300 MM2 pasmeLLaloT cBepxy Ha knasuwax. [pumeps UCNONbL30BaHNS PONbMW NPeaCTaB-
neHbl Ha pucyHkax 10 u 11.

Hnuna npoeoga mexay aneMeHToM RC n Metannuyeckon bonbron He A0MmKHA npesbiwath 1 M. Ecnu
ANA UCNbITaTeNbHOW YCTAaHOBKM HEOOX0AUM NPOBOA, ANMHONM Gonee 1 M, TO NONHAas WHAYKTUBHOCTL NPOBOAA
npy1 MakcMmanbHOn Yactote usmepenun 30 My gormkHa Obitb MeHee 1,4 MkIH.

Ecnu paccmatpusaTh BCE cOeAUHUTENbHbIE NPOBOAA KaK OAMH NPOBOA B CBOOOAHOM NPOCTPAHCTBE,
TO MHAYKTUBHOCTb NpoBoaa L AomkHa ObiTb MeHee 1,4 MkIH, ecnu BepxHSAs rpaHuLa Nonockl YacToT B UC-
NbITAaHUU HA KOHAYKTUBHbIE Nomexu pasHa 30 MIy. Ecnu 3agaHHOe 3Ha4YeHue AnuHbl NPOBOAA OTHOCUTCS K
€AUHCTBEHHOMY NpPOBOAY, TO MOXHO PacCYMTaTb MUHUMATbHLIA AWAMETP NPOBOAOB, KOTOPbIE AOMKHLI ObITb
MCNONb30BaHbI, NONb3YACL NPUBEAEHHOW HMKE POPMYION, NPU U3BECTHLIX 3HAYEHUAX UHAYKTUBHOCTU L, TH:

_ M (ﬂJ_
L 21t[In g 1], ()
rme p = 4x- 1077 Th/M;

! — anuHa nposoaa, M;

d — anameTp nposoaa, Mm.

MpnMedaHue—TIlpn 3Ha4eHUn nHAyKTUBHOCTU 1,4 MKIH Ha yacToTe 30 MI'Y 3ameTHO npeobnagaeT conpoTmB-
nexue anemeHTa RC, a BMUSHNE NHAYKTUBHOCTU HE3HAUYNUTENBHO.

8.3 TlpumeHeHue 3KBUBASIEHTa PYKKN

MakcumManbHasa gnuHa nposoda Mexay arneMeHTom RC n OnopHbiM 3a3emineHueM 0ObIMHO OTBEYaeT
TpeboBaHuAM, KOrga ArnvHa nNpoBoda He npesbiwaer 1 M. dneMeHT RC MOXET, Hanpumep, pacnonaratbCs
KaK MOXHO Brnvxe unum Kk MeTannuyeckoin donbre, unu K onopHoOM Touke. MpaBunbHbIi BLIOOP B 3HAYUTENLHOM
CTeneHu 3aBUCUT OT BHYTPEHHEro o6LLEero HECUMMETPUYHOTO CONPOTMBIIEHUS UCTOUMHMKA MPTT u BONHOBOTO
COMPOTUBMNEHUS NUHUM Nepeaayn, 06pasoBaHHON COeAMHUTENbHbLIM MPOBOAOM U OKpYXXaloLLel ero cpeao.
Ecnu nonoca yactoT, B KOTOpor NpoBogsaT namepexnusa UPI, orpaHuunBaerca vyacrortoun 30 MI'y, To ueneco-
0o0pasHOo pasmecTuUTb anemeHT RC BHYTPUW akBuBaneHta cetn nutanua (OCI1) unu ASC. B atom cnyyae He-
CUMMETPUYHOE HaNPSXKEHWE PagmonoMex U3MepstoT OTHOCUTENbHO ONOPHOIO 3a3eMIIEHUA.

OCHOBHOW NPUHLMMA, KOTOPOMY HaAO CreaoBaTb NPU UCNOSMb30BAHMU IKBUBASIEHTA PYKM, 3aKnioyaeTcs
B TOM, YTO 3axum M anemeHTa RC HY>XHO No/ICOeANHATL K NOOON He3ALMLLIEHHOW HEMOABWXHOW MeTannu-
YECKOM YacTu UMM K METaNM4YecKon onbre, HAMOTAaHHON HA BCE NOCTaBMNAAEMbIE C YCTPOMCTBOM PY4ku ((PuK-
CUPOBaHHbIE U CbeMHbIe). MeTannuyeckasi Yactb 000pyA0BaHUA, NOKPLITAA KPACKOW UMK NTAKOM, CYMTAETCA
He3aLWLLEHHOW MEeTaNNMYeCcKon YacTbio U AOMMKHA HENOCPEACTBEHHO MOACOEAUHATLCA K aneMeHTy RC.

Mpu NpMMeEHeHUN SKBMUBANEHTA PYKU PYKOBOACTBYIOTCS CAEAYIOLLMMMN YKA3aHUSIMU:

a) Ecnu kopnyc ycTponCTBa BbIMOSIHEH NOMAHOCTBLIO M3 METaNMa U 3a3eMIieH, TO 9KBUBANEHT PYKU He
UCMONb3YIOT.

b) Ecnu kopnyc ycTponcTBa BbINOMHEH U3 U3OMSALMOHHOrO Marepuana, MeTannmyeckyto donbry Ha-
MaTbIBaKOT BOKPYr PYKOATKM B (cM. pucyHok 10C) a Taioke BOKPYr BTOpoW pykoaTku D (npu ee Hanuuum). Me-
Tannuyeckyto conery wmprHoi 60 MM Takke HaMartbIBalOT BOKPYr kopnyca C B TOM MecCTe, rae pacnornoXeH
XKEnNe3Hblli cepaeYHnK ctatopa ABUrarens unu BOKpyr KOpobku nepegad, ecnu npu aToM nonyyaercs bonee
BbICOKUIA ypoBeHb VPT1. 3Tu oTpeskn metannmyeckoin onbru 1 METanImMYeckoe KonbLuo Ui NPOXoaHON U30-
nsaTop A (Npy HaNnU4YMKM) COEAUHAIOT BMECTE U NOACOEeAMHSIOT K 3axxuMmy M anemeHTta RC.

¢) Ecnu kopnyc ycTaHOBKM BbINOMHEH YaCTUYHO U3 METanNa u 4YacTUYHO M3 U3ONALMOHHOIO Marepuana u
CHabXeH N30NMPOBAHHbLIMKU PYKOATKAMM, TO METANNUYECKYIO PONLIY HAMATbLIBAIOT BOKPYF PYKOATOK A u B (CMm.
pucyHok 10c¢). Ecnu B Mecte pacnonoxeHus Asurarensi Kopnyc BbINOMAHEH N3 HEMETaNNM4YeCcKoro marepuana,
TO kopnyc C 06epTbIBalOT MeTanu4Yeckon onbrom WMpUHON 60 MM B MECTE pacnonOXEHUSA XKENE3HOTo cep-
OeYHMKa cTaTopa ABUraTens unu Bokpyr kopobku nepepgad. Metannuyeckasa 4actb kopnyca, MeTannuyeckas
donbra BOKPYr pyKOSTOK AOMKHbI COEAUHATLCH BMECTE U NOACOEANHATLCA K 3axmmy M anementa RC.
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d) Ecnu yctaHoBka knacca |l (6e3 npoBoaa 3aseMneHus) MMeeT aABe PyKOATKM A n B U3 usonsaLUOHHOro
marepuana, a kopnyc C BbINOMIHEH U3 METaNNa, Kak, Hanpumep, y anekTpu4eckon nunbl (CM. pucyHok 10c),
MeTannuyeckyro oonbry HaMaTbIBaloT BOKPYT PYKOATOK A u B. Metannuueckyto ponbry Ha pykoaTkax Au B u
meTannuyeckuii kopnyc C coeauHSIIOT BMECTE U NOACOEAUHSAIOT K 3axxumy M anementa RC.

e) MpuMepbl NpUMEHEHNA SKBUBANEHTA PYKW NPU UCNbITAHUU MUKPOTENEdOHHLIX TPYOOK U KNaBnaTyphl
npeacTaeneHbl Ha pucyHke 11. Mpu ucnbitaHuu MukpoTenedoHHON TPpyBku (CM. pucyHok 11a) OTpesok metan-
nmyeckon onbrn WMpuHoW 60 MM HaMaTbIBaIOT BOKPYr PyKOATKU. Mpyu ucnbitTaHuM knasuatypbl (CM. puCy-
HOK 11b) KnaBuLLIK JOMKHbI ObITb, HACKONBLKO BO3MOXHO, NOMTHOCTLIO HAKPLITLI METANNMYeckon POnNbLroN Unn
nevyaTHoOW NNaTon, Npu 3TOM Nnata AOoDKHA NeXaTtb Ha KnaBuarype MeTaniu3mpoBaHHON CTOPOHON. Pasmepel
MOKPLITUA AOMKHBI BbITb He Gonee 300 - 100 Mm2.

Moaynb BXoAHOM NOMHOM CONPOTUBNEHMs!, OM,
apryMeHT BXOAHOrO NOMHOTO CONPOTURMEHUS, -_.°

60
/1] ‘~l
/ /Z!"'—-A yAgny
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40
—/\— — Moayr;
& —O— — aprymeHT
£\
20 b \ 50M J= HH
/ 50 Om 2
N Ny E
/ \ ]
// N o
\/
T \Q\\lh
09001 0,01 0,1 1 10 100
Yacrtorta, My

a) Ansa nonockl YactoT A no FOCT 30805.16.1.1 (o1 9 go 150 kl'y)

Mogynb BXoAHOIO MOMHOIO COnpoTMBNeHnus, Om,
apryMeHT BXOAHOTO MOIHOro CONPOTUBNEHUS, ...°

60
y"‘ /e o et aS A A e A
<\ L1
40 /K =\ — MOZY; —
[/ === — aprymeHT
1 L1 1 11 1
N °
==
20 & 50 OM B
\\ 2
el o
\\\
0 ¢
0,1 1 10 30
YacToTta, My,

b) Ona nonocel yactot B no FOCT 30805.16.1.1 (o1 0,15 go 30 MI'y)

PucyHok 1 — 3Ha4eHnsa MOAYNSA U apryMeHTa BXO[HOrO NOMHOro conpoTuBreHns V-06pa3Horo skBuBaneHTa
CETU NUTaHNA B COOTBETCTBUM C 4.2 1 4.3
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Mozynb BXOQHOrO MOMHOrO CONpOTHBIEHUs!, OM,
apryMeHT BXOAHOIO MOMIHOMO CONPOTUBIIEHHS, ...°

80
N
N
60
N
A/ﬂk_£r-£\ A "*-tls-zls
40 A —fr—moayne; |
== — APryMEHT
// x\ 10m -
20 Vg \< 50 Om ‘§ —
e &
//Y \O\ 0
' T
o )
0.1 1 10 100 200
Yacrora, MlNy

PucyHok 2 — 3Ha4eHne Moaynsa n apryMeHTa BXO[HOro fOfIHOro conpoTueneHnst V-oGpasHoro skBuBaneHTa
ceTu NUTaHuA B cooTBeTCTBUM € 4.4 (AnA nonoc YactotT Bu C no FOCT 30805.16.1.1) (o1 0,15 go 108 MIy)

HenbTaobpasHbliA aKBMBareHT Wameputens UPM
CETU NUTaHUA

leHeparop @

D

R — pesuncTopbl conpoTtueneHnem 200 OM ¢ A0OMyCTUMbIM OTKNOHeHWeM He Gonee 1 %, P, P, — 3axumbl <Mcnbityemoe TC»
3KBUBaANEHTa ceTu NuTaHus, U, — HanpsxeHue reHepartopa,; Ug — usMepsemMoe CUMMETPUYHOe HanpsaxeHue

PucyHok 3 — Cxema M3MepeHusi CAMMEeTpUM AensTaobpasHoro sKBUBarneHTa cetu
NUTAHWS MPY U3MEPEHNUM CUMMETPUYHBIX HaNpPsKEHUH
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da3HbIA
npoeoa |_ ) L, _ L, "03 Rs
TLLLT ]
Ca ¢
3awuTHoS R, Ry [T ___-i 1
3a3eMneHme -I. -I- XI Wcnsiryewmoe I ’ Wsmeputens UPM
o- =0 TC | |
| I ! | —o |
= F o Wil
R2 R1 |___ ___JI I; — Ml p—
HeiTpanbsHbIi l C l (o}
2 1 R
nposoa ot T T ~———— T A Rs
L Ly Ly b -

MpuMeYyaHUe — HoMuUHamNbHbIE 3HAYEHUS SNEMEHTOB NpuBeAeHbl B NMPUNOXEHUN A, Tabnuua A.1

PucyHok 4 — Mpumep V-o6pasHoro akeueaneHTa cetu nutaHnsa 50 Om/50 mMkIH + 5 Om
B COOTBETCTBUM C 4.2

®asHbIin
npoBog, |_ L, "02 Ry
o— -Evuuu 1n — 1+—
C,
3awmrHoe Rs —__6___] A
3asemneHue
T x | Wcnoityemoe I I Wameputens NPT
o J_ ——i=0 TC | I
R | o | | = rs —
5 N —o))_E — 7 -
HewnTtpanbHbii —l— C
1 R
npoeog, | C, 1 R
o r T_m H 13— 4

NMpumedvyaHue — HOMUHaNbHLIE 3HAYEHUS SNIEMEHTOB MPUBEAEHE! B NPUNOXEHWH A, Tabnuusl A2 — A4,

PucyHok 5 — MpuMep V-06pasHblx SKBUBaNeHToB ceTh nuTaHua 50 OM/50 MKH, 50 OM/5 MKIH + 1 Om 1 150 Om

B cooTBeTCTBMMU ¢ 4.3—4.5
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Cetb

Xg < 1500 OMJ_ c

(1500 - R) Om

1 Wamepurens UPT

@

V=(1500/R)U,

roe V— Hanpsxenue UPTT,
R— BxogHoe conpoTuBneHune usmeputens UPTT;
U— HanpsixeHue Ha Bxoge usmeputens VP

PucyHok 6 — CxemMa nsmepeHus HanpsbkeHusa VIPTT Mexay ceTeBbIM NPoBOAOM U OMOPHLIM 3a3eMseHneM (cM. 5.2.1)

EMKoOCTHOE 3a)KMMHOE YCTPOMCTBO CBSI3M

Ka6enb By

5
\/v :}:{: / "

Yeunenue yeunutensi ¢ 06paTHOi KpyTU3HOMN

Ry >> X, Wameputens UPT1
Xo = [1j(Cp + Cy)|
emesft]s oL %
c
C,+Cs+C\ 1 s
10 C Gp

o =2nf

7777

G,— KoathhULMEHT ycurieHua yeunurens; C — eMKocTb Mexay kabenem u knewamu; Cg — eMKOCTb MeXay MPoGHUKOM U semneit,
C, — BX0AHas eMKOCTb yCUnNTens; R, — BXoAHOE COMpOTUBNeHWe yeunuTens; V — HanpsXeHue nomexi; U — HanpsxeHne Ha Bxoje
U3MepUTENBHOTO NPUeMHIKA; F, — KoahdULMEHT KanuBpoBKU eMKOCTHOTO NPobHuKa, f— 4YacToTa MsMepeHus

PucyHok 7 — Cxema N3MepeHUs HanpsKeHUs Mexay
kabeneM v OropHbLIM 3a3eMNeHNeM
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JKBMBareHTHas cxema YCTpOWCTBa CBA3N

50 Om

y I

O

"/ S

PucyHok 8 — MamepuTenbHas ycTaHoBKa ANA NPOBEPKUM BHOCMMBIX NOTEPb YCTPONCTBA CBA3M B MOSI0Ce YacToT
ot 30 go 150 MI'y (cm. 6.2)

o— —0
WUcnbiTyemoe Moaknovaemoe
TC A3C 06opyaoBaHie
—O
Zun Wameputens APTI

Zun — HeCUMMeTPUUYHaA Uenb SKBUBANeHTa CeTU
a) Cxema nogkntoveHuss AOC

PucyHok 9 — Cxema nogkntodeHus AOC 1 rpachvk ycTaHoBMeHUA TpeGoBaHMii K 3aTyXaHuio NPoAonbHOro
npeobpasoaHus ASC, nuct 1
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3Mnn, ab
80
[r————
% L '\\\\
70 — ~
\ I~
——TT N S 1
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'_\\\\\\:~\ o
60 =
*K\\ \\\ \ ’2
‘\\\\\\ \/’3
— L LTI 4
50 L — ™ \'\ »” 5
- Ll
- N
‘-\_\\\\\:\ \;'6
\\\\\'\\‘\<_ '7
40 Q ng
\<V
30 C
0,1 1,0 10,0 100,0

f, MI'y

17— 3NNy = (70 + gon.) AB; 2 — 3MM,yy = 70 aB; 3 — 3MMyy = (70 - 3) AB; 4 — 3MMyy = (60 + 3) aB; 5— 3MMy,, = 6045;
6 — 3MMyy = (60 — 3) AB; 7 — 3MMyy, = (50 + 3) AB; 8 — 3MMyy =50 4B; 9 — 3MM,y = (50 - 3) 4B

MpumMmevaHuns
1 3nayeHus 311 onpegensatoT no popmyne

2
3MM = 3MMyy ~101g[ 1+ [ff] + fon,, (3)

yrn

rae 3MMyy — 3MMM Ha HWKHKUX YacToTax, Hanpumep 50 AB;
f — YacToTa usMepeHus;

fyn.I — YacToTa conpsaxeHus, Hanpumep 5 My,

Jon. — gonyck Ha 3Hadenue 3M1M1, Hanpumep 3 ab.

2 LleHTpanbHble 3HadveHua 311 (50, 60 n 70 gb) nokasaHbl YTOMWEHHLIMU NIMHUAMU, @ AOMYCTUMbIE 3HAYEeHUs
3l — cMEeXHBLIMU € HUMU TOHKUMU FTUHUSIMUA

b) Mpaduk ycTaHoBneHNUs TpeboBaHWii k 3aTyxaHUo NpogonbHoro npeobpasoBaHus ASC

PucyHok 9, nuct 2
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60

1
220n® £ 20 %

5100mM + 10 %

Mertannudyeckas conbra, HaMmoTaHHas
BOKpYT Kopnyca

a) OnemeHT RC b) MopTaruBHas anekTpuyeckan apenb

Metannuieckas ¢gonbra, Metannuueckas conbra,
HaMOTaHHas HaMOTaHHas
BOKPYT PYKOATKU BOKPYT PYKOATKW

MeTannu4yeckui
KOprnyc

Mpenoxpaxutens-ynop

(ecnn nmeertcs)

c) MNopratueHas (py4Hasn) anekTpuyeckas nuna

M — onopHas Tovka nsMepuTensbHol cucTemsl; A, B, D — pyKoATKM U3 M30nupytoLLero matepuana,
C — xenesHbili cepaeyYHUK cTaTopa ABuraTens unu kopobka nepeaay

PucyHok 10 — MNpuMeHeHWe aKkBUBaneHTa pyku
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60 A-A
TenedoHHbIi @
nposog ; 5//// L\///
B —
LA,
v/ Y/ L
| 220 nd 510 Om
11
A 1] |
a) MukpotenedoHHas TpyGka
220 nd 510 Om
KaGenb < Il —
ynpaeneHus | 1 b J_
(NEEEEE oo om =
ANANANANANAY 3
o \ \\‘ \\ N N \;\ N
= ANNANNENANNANNN
ANDLAIN A UNAN N
AN NAVAN

300

b) Knaemnarypa

MpuMeyaHWe — SKBUBANEHT PYKU COCTOMUT U3 MeTaINYecKon pornbrn pasmepamu:

a) WwupuHa — 60 MM, ANMHa fomKHa NpeBbILaTh ANUHY OKPYXHOCTU pyYek, KopnycoB o6opyfoBaHua — Ans vyacrei
obopyaoBaHus, KOTOpble BO BpeMsi paboThl HaxoaAaTcst B pykax (HamoTka He Gonee 4yeM B 4 MecTax);

b) 300 - 100 MM — AnA KnaBwaTyp, Korga pa3Mep MeTannU4Yeckoid onbri, NO3BOMSAET MOKPLITL BCE KIaBULLM
MOSTHOCTLIO, UMK A1 KNaBUATYP, pasMepbl KOTOPLIX MPEBLILIAT MakCMMarnbHbIA pasmep donbrt, — YacTU4HO

PucyHok 11 — MpuMepbl NPUMEHEHUS SKBUBANEHTA PYKW NPU N3MEPEHNN NapaMeTpoB 06opyaoBaHNS
MHDOPMaLIMOHHBIX TEXHOMOMN — MUKPOTEeNedOHHbIX TPYOOK U KnaBuaTypbl
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MpunoxeHune A
(o6sa3aTenbHoe)

OKBUBArIeHTbl CETU NUTAHUA

B HacTosLeM NpunoxeHUn npuBefeHbl cBefeHUs 06 aKBUBaneHTax ceTu NUTaHUs, UCTOoNb3yeMbIX ANA N3MepeHus
HanpsixeHust koHAYKTUBHBIX MPT1 B nonoce yactoT ot 9 k'y go 100 MI'y, ¢ MakcumarnbHbIMKU pabounmm Tokamu o 500 A.
PaccmoTpeHbl V-06pa3Hble OCI, npegHasHayYeHHbIe NS U3BMEPEHUIA HaMnpsDKEHUA MeXAY KaxabiM MPOBOAOM CETU NUTa-
HWS U OMNOPHLIM 3a3eMrieHneM, n gensraobpasHele OCIT ANA U3MepeHUit HanpsXKeHNS MeXay NPoBoAamMKU CETU NUTaHUA
(CMMMETPUYHOIO HanpsXKeHUs) U MexXay cpefHel TOYKON MPOBOJOB CETW NUTAHUA U OMNOPHLIM 3aseMneHneM (obuero
HECUMMETPUYHOIO HampspKeHUs).

A.1 O6bwue nonoxeHus

Cxembl OCI1 Bcex BUAoB fomkHLl obecnevunsathb B nonoce paboqnx 4acToT cTabunbHoe HOpMUPOBaAHHOE BXOAHOE
norHoe conpoTUBNEHNE, AOCTaTOMHOE NOAABIEHNE MeLLaloWnX CUrHanos, NOCTYNAIOWNX B CXeMY U3MEPEHUIA U3 CETU NK-
TaHuA (06blMHO MeLLatoLwme curHanbl AOMKHEI BbITh Mo KpaiHel Mepe Ha 10 AB HUXe YPOBHA N3MepAEMOro HanpsXXeHUs),
W He fonyckaTk nonajiaHus HanpsXeHNA ceTU NMUTaHUs Ha Bxoa nameputena UPT. Kpome Toro, MHorodasHble 3KkBUBaneH-
Thbl CETU NUTaHWA JOMKHBI 06ecnevnBaTh BLINOMHEHUE AaHHLIX TpeGoBaHUA ANA KaXoro NPpoBoja CeTH (ABYXNPOBOAHOM
of\HOa3HON CETU N YETLIPEXNPOBOAHON TpexdasHoi ceTH), UMETb NepekntodaTenb ANA NogknoveHna usmeputena UPM
K M13MepsieMOMy NpoBOAY CETU NUTaHWA 1 obecneunsaTb Harpysky Ana Apyrux Nposogos ceTw. MNpusegeHHbIe HUXe cxe-
Mbl 3KBMBaNEHTOB CeTU, NpefHasHavYeHHbIX AN ABYXNpoBoAHOW oaHOMa3HON ceTh, 06nafaloT TaKMMU BO3MOXHOCTAMU.
[aHHble cxeMbl MOTYT NPUMEHSATLCSA U ANA YETLIPEXNPOBOAHLIX TpexdasHbIX CeTel NUTaHWS.

A.2 Mpumep V-o6pasHoro aKkBuBaneHta cetu nuraHua 50 OmM/50 MkI'H + 5 Om

B Tabnuue A.1 npuBeaeHbl HOMUHaMNBHbIE 3HAYEHUAMU 3NeMeHTOB V-06pa3Horo skBuBaneHTa ceTU NUTaHUA, cxema
KOTOporo npeacTaBrneHa Ha pucyHke 4 (cM. 4.2). SnemenTsl L1, C1, R1, R4 n R5 onpeaensioT BXoAHOE NONHOE CONpPOTUB-
neHwue V- obpasHoro sksuBaneHTa; L2, C2 1 R2 obecnevyunsaloT nogasneHue Melwatowmnx CUrHanos, NOCTynawLmx U3 cetu
nuTaHus, a C3 sawmwaet naMeputens MPM oT HanpsXeHWa ceTu nuTaHua. JaHHaa cxeMa MOXeT ObiTb MCNoNb3oBaHa
Ans OCI ¢ MakeumankeHbIMK pabodnmu Tokammn o 100 A BKAOHMUTENBHO.

Tabnuya A1 — HoMuHanbHble 3Ha4YeHWs anemeHToB V-06pasHoro skBuBaneHTa cetu nutaHusa 50 Om/50 MkIH + 5 Om

onemeHT HomuHanbHoe 3HavyeHue

R1 5Om

R2 10 Om

R3 1000 Om

R4 50 Om

R5 50 Om (BxoaHOe nonHoe conpoTtueneHne nsmeputena UPIM)
Cc1 8 MKD

c2 4 mk®

C3 0,25 Mk®

L1 50 Mk

L2 250 MKH

Ha HuxHeM y4acTke nonocsl YactoT oT 9 o 150 k'Y nonHoe conpoTuBneHne koHgeHcatopa C3 emKkocTbio 0,25 Mkd
He MOXET cHUTaTLCA NpeHebpeXnMo ManbIM. Ecnn HeT Apyrux ykasaHui, Nnpu nsmepeHusix HeobxoguMo caenats nonpae-
KY Ha 3Ha4YeHWe 3TOro COnpoTUBEHUS.

B uensix 6e3onacHOCT KOpNYC sKBUBarieHTa AOMKeH BbiTb HAAEXHO COSANHEH C OMOPHLIM 3a3eMNeHNeM, NOCKONb-
Ky KoHAeHcaTopbl C1 n C2 uMetoT Gonbllne eMKocTH, 6o HeobxoaMMo UCNOoMb3oBaTb TpaHcopMaTop pasBA3KM No
ceTw.

MHAyKTUBHOCTBL KaTywku L2 B nonoce vacToT oT 9 Ao 150 kMy gomkHa uMeTb f06poTHOCTL He MeHee 10. Ha npak-
Tuke uernecoobpa3Ho NPUMEHATb KaTyLUKU UHAYKTUBHOCTU B ¢hasHOi uenu (npoBoa Noj HanpshKEHUEM), BKNIOYEHHbIE
BCTPEYHO — MoCrnefoBaTenbHo, a B HeTpanbHOW MMHUK — Apoccenu ¢ obLWUM cepae4HUKOM.
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KOHCTpyKUMA KaTyLwKu MHAYKTUBHOCTKM L1 npeacTaBneHa B pasgene A.7. Npu ucneitaHusax TC ¢ Tokamun notpebne-
HUs 6ornee 25 A MOryT BO3HUKHYTb TPYAHOCTU B MPUMEHEHUWN 3KBUBASIEHTa U3-3a CIOXKHOCTU peanun3auumn KaTywkun L2.

[aHHasa cxema MOXET Takxe oTBeyaTb TpebosaHUAM K V-06pa3HoMy akBUBaneHTy ceTu nutaHus 50 Om/50 MkH B
HWXHel pekomeHayemoi nonoce Yyactot ot 9 fo 150 Ky,

A.3 lNpumep V-o6pasHoro akBuBarneHTa cetu nutaHus 50 OmM/50 Mkl

Cxema ¢ HOMUHamNbHLIMU 3HAYEHUSIMU ANEMEHTOB, NpUBEEHHbIMU B Tabnuue A.2, npefcTtaBrieHa Ha pUCyHke 5
(cM. 4.3). OnemeHThl L1, C1, R2, R3 n R4 onpefensaoT BXOAHOE NOMHoe conpoTueneHne V-o6pasHoro sksuBaneHTa ceTu
nuTtaHusa. B otnuune ot V-obpasHoro akBuBaneHTa cetn nutaHua 50 Om/50 Mkl'H + 5 OM 3ecb OTCYTCTBYET pa3Ba3biBa-
loLLiee 3BEHO, TaK Kak cxema y10BrneTBopseT TeEXHUYECKUM TpeboBaHUAM K 3HaYEHUIO NONHOro conpotusneHnsa. OgHako B
crny4ae CUNbHbLIX CETEBLIX NMOMEX ANSA CHUKEHUs1 YPOBHA MeLLaloLMX curHanoB TpebyeTtcs punsrp. Takan cxeMa 3kBuBa-
NeHTa MOXET Ucnonb3oBaTbcs AnA ToKoB 40 100 A BKITHIOUUTENLHO.

Tabnuya A.2 — HoMuHanbHble 3Ha4YeHUs anemMeHToB V-06pa3Horo akBuBasneHTa cetu nutaHusa 50 Om / 50 MkH

OnemeHT HomuHaneHoe 3HayeHue

R1 1000 Om

R2 50 Om

R3 0 Om

R4 50 Om (BxogHoe nornHoe conpoTueneHune uameputens UPM)
R5 0 Om

C1 1 Mk®

C2 0,1 Mk®

L1 50 MklH

B Lensix 6esonacHOCTU KOpNyc SKBUBaNeHTa JOMKeH ObiTb HaAeXHO COEAWHEH C OMOPHLIM 3a3eMIeHMeM, Tak
Kak 3HadyeHue emkocT C1 Benuko. Ecnn HeBO3MOXHO oBecneqnTb HagexHoe coeuHeHne, Heo6xoaMMO UCNONb30BaTh
TpaHcgopMaTop pasBA3kK Mo ceTu. KOHCTPYKUMSA KaTyLK1 UHAYKTUBHOCTM L1 npeacTaBneHa B pasaene A7,

A.4 Tpumep V-o6pasHoro akBuBaneHTa cetu nuraHma 50 OmM/5 MkINd + 1 Om

Cxema V-o6pasHoro akBuBaneHTta cetn nutaHus 50 OM/5 MklH + 1 OM npeacTaeneHa Ha pucyHke 5 (cM. 4.4), Ho-
MWHamnbHblE 3HAYEHUS ANEMEHTOB CXeMbl NpUBeAeHbI B Tabnuue A.3.

[aHHbI SKBMBaNEHT CETU MOXET NPUMEHATLCA Ha YacToTax oT 150 kl'y ago 30 My ¢ Tokamu B npoBofax He 6onee
400 A.

Tabnuuya A.3 — HoMuHanbHblE 3HAYEHUA SNEMEHTOB 3KBUBaNeHTa ceTu nutaHna 50 OM/5 Mk + 1 OM

OnemeHT HomMuHanbHoOe 3HaveHue
R1 1000 Om
R2 50 Om
R3 0 Om
R4 50 OmM (BxogHoe norHoe conpoTtueneHue nameputena UPIT)
R5 1 Om
C1 2 MKD (MUHUMYM)
C2 0,1 Mk®
L1 5 MKlH

AnstepHaTuBHaA cxema V-obpasHoro aksusaneHTta cetu nutaHus 50 Om/5 MkMH + 1 OM ¢ HOMUHanNbHLIMU 3Ha4Ye-
HUAMW 3N1EMEHTOB NpuUBeAeHa Ha pUcyHke A.1.
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Takoi 3KBMBANEHT CETU NUTaHUS MOXET UCnonb3oBaTbca B nonoce YactoT oT 150 kl'y Ao 100 MMy ana Tokos B
nposogax He 6onee 500 A.

r T _I

K usmepurenio ~ A |
|

0,05I Mk == I
| 0,05 mkd I
K ucnbiryemomy J; e r Kcem
TC 2 100 Om }I_ nuTaHus

|
| 33 nd =— !
: 100 Om 10 Om 10 O:VI
| |
| |
| |
L

=

MpumedvaHune — [leTanu KaTyLKM UHAYKTUBHOCTU: MHAYKTUBHOCTL 5 MKIH (18 BUTKOB ANnaMeTpom 6 MM, HaMo-
TaHHbIe Ha Kapkac guameTpoM 50 MM), Touku otBoga y 3; 5; 9 n 13,5 BUTKOB.

PucyHok A.1 — lNpuMep ansrepHaTUBHOrO 3KkBUBaneHTa ceT nutaHnsa 50 OM/5 MkH + 1 OM ANs ycTpoicTs,
NCNOSb3yEMbIX C ICTOMHUKAMU MUTAHUA C HU3KUM COMPOTUBIIEHUEM

A.5 Mpumep V- o6pa3Horo askBuBaneHTta cetu nuraius 150 Om

MpumMep cxembl V-06pa3Horo akBuBarieHTa ceTu nutaHusa 150 OMm npeacTaBneH Ha pucyHke 5 (cM. 4.5). HomuHanb-
Hble 3Ha4YeHWUA SrIEMEHTOB NpuBeAeHbl B Tabnuue A 4.

Tabnuya A4 — HomuHanbHble 3Ha4eHUa aneMeHToB V-o6pa3sHoro akBusarneHTa cetn nutaHua 150 Om

OrnemeHT HomuHanbHoe 3HavyeHue
R1 1000 Om
R2 150 Om
R3 100 Om
R4 50 Om (BxogHoe nonHoe conpoTtueneHne nameputensa UPMM)
R5 0 Om
C1 1 MkD
C2 0,1 MKD
L1 CooTBeTCTBYIOLLEE 3HaYeHWe ans obecnevyeHns onpeaeneHHoro ConpoTUBIEHNA

A.6 Mpumep aensraobpasHoro dKBUBarneHTa cetu nutaHua 150 Om

Mpumep cxeMbl fensTaobpa3Horo aKBUBaneHTa ceTu NUTaHUA NpejcTaBneH Ha pucyHke A.2. HoMUHarbHble 3Haqe-
HWUS arNeMeHTOB NpuBeAeHbl B Tabnuue A.5.
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Wsmeputens AR

1 — ANs CUMMETPUYHON COCTaBNSAIOLLEl; 2 — ANS aCUMMETPUUHON COCTABNAILeNH

PucyHok A.2 — lNMpuMep fensraobpa3Horo a3kBUBaneHTa ceTn NUTaHUA

Ta6nuya A5 — HoMuHamnbHble 3Ha4eHUA BNEMEHTOB AensTaobpasHoro skBuBaneHTa cetu nutaHus 150 Om

OnemeHT HomuHaneHoe 3HaueHue
R1, R2 118,7 (120) Om
R3, R5 152,9 (150) Om
R4 390,7 (390) Om
R6, R7 275,7 (270) Om
R8, R9 22,8 (22) Om
R10, R11 107,8 (110) Om
R12 50 Om
C1, C2 0,1 Mk®
L C CooTBeTCTBYOWEE 3HAYEHWe Ana obecneyeHus onpeaAeneHHOro NOAAHOro CoNpoTUBNEHUA

MpuMmedyaHuna

Hel TOUKWK.

1 COOTHOLLIEHWE BUTKOB CUMMETPUPYIOLLEro TpaHcdopMaTopa 0MKHO 6biTb paBHO 1:2,5 npu 0TBOAE OT cpea-

2 HoMuHarbHble 3Ha4eHWs CONPOTUBNEHUS, YKasaHHble B ckobkax, npeacTasnaoT coboit Haubonee Gnuskue
pekoMeHAyeMble 3HadYeHuUs (aonyck = 5 %).

Ha ocHoBaHuu pac4eToB 3KBMBaNeHT CETU UMEET cneayrolne XxapakTepuCcTuku:

- 3aTyxaHue, ab:
cummeTpuyHoe — 20 (20),

obLlee HecuMMETpUIHOE (acummeTpudHoe) — 20 (19,9);

- nonHoe conpotusnexune, Om:
cumMeTpuyHoe — 150 (150),

obLee HecuMMETpUIHOE (acuMmeTpuyHoe) — 150 (148).
3HaueHus1 B ckobkax npuBedeHbl Ara CONPOTUBNEHWUIA, ykasaHHbIX B ckobkax B Tabnuue A.5.
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A.7 MNpumMep NOCTPOEHUSA SIKBUBANEHTa CETU NUTAHUS C KaTYLIKOW MHAYKTUBHOCTYU 50 MKIH

A.7.1 Katywka uHAYKTMBHOCTH

CxeMma KaTyLLK1 MHAYKTUBHOCTU NMpefcTaBneHa Ha pucyHke A.3. ObmoTka cocTouT n3 35 BUTKOB MefHOI NPOBOMOKU
AnaMeTpoM 6 MM, HaMOTaHHbIX B OAUH P54 € WaroM 8 MM Ha KapKac 13 nsonupytoLlero marepuana guametpom 130 M.
MHayKTMBHOCTE O6MOTKM BHE MeTannuyeckoro koprnyca npeBbitiaeT 50 MKIH, @ BHYTpU MeTanmM4eckoro Kopryca — pas-
Ha 50 MKH. [ins o6ecneveHmnsi cTabunbHOro NONOXEHUA HAMOTKU Ha KapKace Hape3aloT CrupansHyto kaHaBky riyouHown
3 MM 1 NpOBOSIOKY YKNaAbIBalOT B 3TY KaHaBKY.

Mexay otBofamun BUTKOB 4 1 8, 12 1 16, 20 1 24, 26 1 32 BKNIOYEHb! pe3UcTopbl R 0AUHaKOBLIM CONPOTUBMEHUEM

430 Om + 10 %, yTo CHUXaeT J0OPOTHOCTL KaTyLWKM U TeM caMblM obecneunBaeT nofaBneHne pe3oHaHCOB Ha BbICOKUX
yacroTax.

R R R R

4 8 12 16 20 24 26 32

MNHAYKTUBHOCTL KaTyLLKKU cocTaBnaet S0 MKMH + 10 %.

PucyHok A.3 — Cxema KaTyLLKu MHAYKTUBHOCTU 50 MKIH

A.7.2 Kopnyc KaTyLIK1U UHAYKTUBHOCTH

KaTyLuKy UHAYKTUBHOCTU M Jipyrne 3neMeHThl SKBUBANeHTa CETU MOHTUPYIOT Ha METanfMyeckon pame, KOTOpyto
3aTeM 3aKpblBaloT MeTannM4eckuMm KpbilkaMu. B Lensx ynyJllueHns TennoBoro paccessHns HUXKHIOK 1 60KOBbIE KPbILLKK
nepdopupytot. Pasmepbl koprnyca AormkHb 6biTe 360 - 300 -180 MM.

O6wwuii BUA sKBMUBareHTa ceTu NpeacTaBneH Ha pucyHke A4,

n punMedyaHune — PeKOMeHAyeTCFl, 4TOObI pa3beMbl 3KBUBaneHTa Ad nogKio4eHUA UCTbITyeMoro TC pacnona-
ranucb Kak MoXHo bnuxe kK yrny Toro Kpaa kopnyca, y KOTOporo MOXXHO yCTaHOBUTL eLle O[WH SKBMBalrieHT U 6onee, uc-
Nonk3ya Kak MOXHO Gonee KOPOTKUE nposoja.

Annapartypa Ansi usmepeHusi
pagmornomex

—

:

MutaHue EH

PucyHok A.4 — OBLuuiA BUA SKBUBANEHTa CETU NUTaHUs

A.7.3 Pa3Bsizka KaTyLUKN UHAYKTUBHOCTH

3aTyxaHue MeLlaroLmx CUrHanos, MOCTyMNarLMX U3 CETU NUTaHUA B SKBUBANEHT, NMpeAcTaBneHHbIA Ha pUCYHKe
4, HO NMpu OTCYTCTBMM Lenu pasBssku L2, C2 1 R2 U UCNONB3OBAHUW KATYLUKU WHAYKTMBHOCTU B CXeMe, MoKas3aHo Ha
pucyHke A.5.

3aTyxaHue onpeaenseTcs Mexay 3axumamMu ceT NUTaHUS U pasbeMoM AS1A NoAKIoYeHUsA nameputens UPM.

Ha kpusol 1 (cM. pucyHoK A.5) NpuBeaeHO 3aTyxaHue punsrpa npu BHyTPEHHEM COMPOTUBNEHUN reHepaTopa cur-
HanoB Ha CETEBOM 3axuMme den, cocraenstoem 50 OM. Ha KpuBoOii 2 npuBefeHo 3aTyxaHne unsTpa, Koraa BHyTpeHHee
COMpPOTUBNEHUE reHepaTopa MEHSAETCA B COOTBETCTBUU C HOMUHAMBHEIM 3Ha4eHWeM BXOAHOMO MOSHOrO CONPOTUBMEHUA
SKBUBAneHTa CeTU NUTaHNA Za -
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PucyHok A.5 — 3aTyxaHue dbunbTpa akBMBaneHTa CETU NUTaHWA

A.8 N3amepeHue koadocpuLmeHTa kKanubpoBKN V-06pa3HOro akBUBaNeHTa ceTu NUTaHUsA

KoadbdpuuneHT kanubposku SCI1 onpeAenstoT ¢ NOMOLLbI0 UCNbITaTeNBEHON YCTAHOBKW, NPUBEAEHHON HA PUCYHKaX
A.Ba n ABb ons kaxgoi mcnbiTaTensHOW KoHbUrypauuu V-o6pasHoro aksusaneHTa cetu. KoadduumeHT kanubposku
N3MEPSIOT Ha KaX A oM MPOBOAE CETW NPU KaXXA0M TUMOBOM COeiMHEHUU (HanpuMep, Npu KOHMUrypaumsx C pyYHbIM U AnC-
TaHLUMOHHEIM NepekniodYeHneM) ¢ MOMOLLLIO aHanusaTtopa Lenei unu reHeparopa curdanos u uameputensa NP, Bee He-
3ajelicTBOBaHHbIE BLIBOAEI pasbeMa 3KBUBareHTa CeTU, NpefiHasHayeHHbIe AN NOAKIIoYeHNs ucnbiTyemoro TC, AomKHbI
ObITb HarpyxeHbl Ha conpoTuenexHne 50 Om.

Tak Kak BxogHOe COMpOTUBMEHUE CO CTOPOHLI pasbemMa TC MMeeT YacTOTHO-3aBUCUMBIN XapakTep, Heobxogumo,
YTOBLI BEIXOAHOE HaNpsXeHWe aHanusatopa uenei unm reHeparopa 6bino kanubpoBaHO ¢ NOMOLLLIO U3MEPEHHOTO YPOoB-
HS HanpsXXeHUs Ha JaHHOM pasbeMe ucneiTyemoro TC B COOTBETCTBUM C pUCYHKOM A.Ba.

KoHCTpyKUMs Nnepexoaa, UCMonNb3yeMoro Ha pasbeme TC, MOXET BbITb KpUTUYHA K Kannbposke. CoeanHEHNUS JOMK-
Hbl oBecne4nBaTb HU3KOEe CONPOTUBIIEHNE, @ T-COeAUHUTENb A OMMKEH pacnonaraTbes Kak MoXHO Gnuxe k pasbemy TC U
3aXuMaM 3asemneHns. Ana Toro 4Tobbl 06ecneqnTs MUHUMAIBHYIO MOTPELLHOCTL NPU U3MePEHUsX (CONpPOTUBIIEHUE UC-
TOYHUKA W Harpyskv fosmxHel 6bITb paBHel 50 OM), UCNONb3YHOT NOCTOsIHHLIE aTTeHtoaTtophl 10 46.

Kaxablii BLIBOL, CETEBOro pasbeMa HarpyXxawT Ha conpotuBrieHne 50 OM OTHOCMTENBHO 3a3eMITEHHOTO Koprnyca
3KBUBaneHTa.

[nsa V-o6pasHoro skeuBaneHTa 150 OM AOMMKHO yuUTHIBATLCS NepepacnpeeneHne HanpsxKeHUs MEXy pasbemMom
TC n BY paswemoM nsmeputens UPM, T. e. mexay conpotueneHmammu 150 n 50 Om.
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MpunoxeHne B
(cnpaBo4HOe)

KOHCTpyKUMA, nosoca paboymx 4acToT U KOIPPULMEHT KaIM6poOBKM NMPOOGHNKOB TOKa

B.1 O6cyxaeHne XxapakTepPUCTUK TOKOCHEMHUKOB

Pa3mepbl TOKOCbeMHMKa ONpeAensanTca MakcumanbHbIMKU pasMepamu kabens, Ha KOTOPOM [LO/IXHbI O6bITb NpoBeje-
Hbl U3MEPEHNs, MaKCMMasnbHOl MOLLHOCTbIO TOKa, NpoTekalLero no kabenio, 1 NONOCOKA YacTOT U3MEPAEMOro curHana.

TOKOCBEMHMK 06bIYHO MMeeT ToponAasnbHy opmy, nNpuyem MNpoBof, Ha KOTOPOM AO0/MKHbI O6bITb NPOBEAEHbl U3-
MepeHus, pasmellaeTca B LeHTpe oTeepcTus toponga. Cywectsyowme Tpeb6oBaHNA U TEXHUYECKME YC/TOBUSA U3rOTOBUTE-
neli NokKasbiBaloT, YTO ANamMeTp LEeHTPasibHOro OTBEPCTUA TOKOCHEMHMKA MOXeT n3MeHsaTbes ot 0,2 Ao 30 cM. BTopuyHyto
06MOTKY pasmellalT Ha Topouge Tak, 4Tobbl o6ecneuynTb oxBaTbiBaHMe kabens TokocbeMHUKOM. ToponaanbHblil cepaey-
HVWK 1 06MOTKY NOMeLLalT B 3KpaH, NpeAoTBpaLLaloWwmnii BAUAHNE 3NeKTPOCTaTUYeCcknx 3apsfoB. JKpaH AO/MKEH MMeTb
3a30p, WCKIYaLWNiA ero npespalieHne B KOPOTKO3aMKHYTbI BUTOK Ha TpaHcopmatope.

TUNoBblE TOKOCHEMHUKN, UCMOJb3yeMble Npu namepeHnax VNP, uMeloT BTOPUYHY0 06MOTKY, COepalLlyto OT cemu
[0 BOCbMW BWUTKOB. OTO ONTUMMU3NPOBAHHOE YNCO BUTKOB 0becneynBaeT 0HOBPEMEHHO MaKCUMasibHO MIOCKYH0 4acToT-
HYI0 XapakTepucTuKy n BHOCUMOE NoJIHoe conpoTueneHne 1 OM uaM MeHee.

[ns yactoT Hke 100 kY MCNONb3YTCA CEPAEYHUKM N3 NaMUHWPOBAHHOI KPeMHWUCTON cTann. ®epputoBbie cep-
OeYHUKN MCnonb3yTca Anga nonockl yactoT ot 100 kly go 400 My, un gna nonockl yactot ot 200 go 1000 MI'y, ncnone-
3yeTcs BO3AYLUHbI/ 3a30p C MepexofoM OT CUMMETPUYHON KaTyL KN K HeCMMMeTpuyHoMy 50-omHOMY Bbixogy. Pacnonoxe-
HMe 3/1eMEeHTOB TUMOBOro TOKOCHEMHMKa MokKasaHo Ha pucyHke B.1.

BalioHeTHbI

[Ana AcHoCTU Ha 3TOM BuUae A_A
KPbILLKN HEe npeactaB/eHbl
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TOKOCBEMHUK UCMOMNb3YETCA B OCHOBHOM B KavecTBe YCTPOICTBA, BOCMPUHUMAIOLWEro cUrHansl Npu NpoBefeHun
usmepeHuit napametpoB MPT1. CrnegoBaTtenbHO, ero KOHCTPYKUUA AOSMKHa BbiTb Takol, 4Tobbl Npeobpa3oBbiBaTb TOKU
WPT B HanpsbkeHUs, KoTopble MOryT 6biTb 06HapyxeHbl usmeputenem UPI. OTHOCUTENBHYIO YyBCTBUTENBHOCTL TOKO-
CbeMHUKa BblpaXatoT B efjMHULax npeobpasoBaHHOro NofiHoro conpotueneHus. MNpeobpasoBaHHoe NONHOE CONPOTUBIE-
HWe onpeaensioT Kak OTHOLLEHUE BTOPUYHOIO HanpsKeHWa (Kak npasuno, Ha 50-0MHOIM pe3UCTUBHON Harpyake) K nepeuy-
HOMY TOKY. VIHOrga BMeCTO 3TOW BENUYMHBI UCNOML3YIOT Npeobpa3oBaHHy0 NPOBOAUMOCTb.

MonHasa 4yBCTBUTENLHOCTL TOKOCLEMHUKa U U3MepuTena NPT asnaeTca yHKUMER YyBCTBUTENBHOCTU U3MepuTe-
ns. MuHumaneHslil o6HapyxuBaemblii Tok PN B npoBoge npeacTaBnseT co6oi OTHOLWEHNE YyBCTBUTENBLHOCTU N3MepU-
Tens UPM V k npeobpa3oBaHHOMY MOSIHOMY CONPOTUBNEHUIO AaT4nKa Toka Q. Hanpumep, ecnu Ucnonb3yoT U3MepuTens
WPM vyBcTBUTENBHOCTBIO 1 MKB 1 TOKOCBEMHUK C Npeobpa3soBaHHbIM NOAHBIM conpoTusneHneM 10 OM, TO MUHUManbHBIR
nsMepsiemelit Tok UPM coctaBut 0,1 MKA, ogHaKo, ecnu UCNonb3yrT nameputens NP vyBcTBUTENBHOCTLIO 10 MKB 1 TO-
KOCBEMHWK ¢ NpeobpasoBaHHbLIM MOMHLIM conpoTueneHneM 1 OM, To MUHUManbHLIA 3MepsaeMblid TOK cocTaBuT 10 MKA.
Ons nonyyeHws Hanbosblueil YyBCTBUTENBHOCTU 3HaYeHUe Npeobpa3oBaHHOro MOMHOTO COMPOTUBAEHUA AOMKHO ObITh
BO3MOXHO GonbwuM. MpeobpazoBaHHoe NofHOE CONpoTMBAEHNe Zy 4acTo BulpaxaloT B geyubenax oTHOCUTENLHO oa-
Horo OmMa. 370 yaobHas efnHULA, COOTBETCTBYIOLAA LUMPOKO NPUMEHSEMbIM eanHULam yposHA UPT, BeipaxeHHbIM B
Aeuubenax OTHOCUTENBLHO OAHOMO MUKPOBOMETa MU OAHOTO MUKpoaMmnepa (Z B geunbenax oTHOCUTENBHO ogHoro Oma
onpepensoT kak 20 Ig Z7).

B.2 SKkBMBaneHTHas aNeKTpUuYecKan cxeMa TOKOCbEMHUKA

B cooTBeTCTBUM C 0OLL€ei TeopUueit TpaHchopMaTopa TOKOCBEMHUK MOXET GbiTb NpeACcTaBnNEH TOMHOW 3KBUBANEHT-
Hol cxeMoii. [laHHaa cxema npuBefieHa BO MHOMUX M3aaHusax, Hanpumep B [6]. MNocne 3Ha4UTENbHOrO YNPOLLIEHUA TOYHBIX
SKBUMBANEHTHBIX CXEM W MOMYyYEHHBIX U3 HUX YpaBHEHWUI MOryT GbiTb NoNyYeHbl cneaylowme ypaBHeHUs A npeobpaso-
BaHHOrO MOSHOro COMPOTUBIIEHUSI TOKOCBEMHUKA:

- Ha BbICOKUX YacToTax:

_ oM .
4 = (ol/R, )? +(03LC - 1712’ (B.1)

- Ha cpejHuX YacTtoTax:

Z;=MR,/L, koraa (#°LC =1); (B:2)
- Ha HU3KNX HacToTax:
oM

% = [(oL/R, ) +(0’LC —172]V?’ (B.3)

rae Zy — npeobpasoBaHHOe NOMHOe COMNpoTUBIIEHKE;
M — B3auMHasa MHAYKTUBHOCTb MEXAY NEPBUYHON 1 BTOPUYHOW 0BMOTKamu;
L — WHAYKTMBHOCTb NEPBUYHOK OBMOTKY;
R; — Harpyso4Hoe NofiHoe cornpoTUBIIeHNe BTOPUUHONR OOMOTKY,
C — pacnpefeneHHas eMKoCTb BTOPUYHON 0BMOTKM;
 — yrnosas 4yacToTa, pag/c.

M3 npuBefeHHbIX YpaBHEHU MOXHO cAenaTh creayroLlue BoiBOAbI:

1) Ha cpefHWX YacToTax MakcumarnbHoe npeobpasoBaHHOE MOMHOE COMPOTUBEHUE NPN NOCTOAHHOM Harpy3o4HOM
MOMTHOM COMPOTWBIIEHUN NPSMO NPOMNOPLMOHANBHO OTHOLLEHWIO B3AUMHON UHOYKTUBHOCTU K WHAYKTUBHOCTU BTOPUYHOA
06MOTKM (3HaueHne R; NOAAEPXKMBAETCA NOCTOAHHLIM);

2) Ha BLICOKMX YaCTOTaX TOYKa NOSTOBUHHON MOLLHOCTW BO3HUKAET, KOra PeakTMBHOCTL pacnpeefieHHOW eMKOCTU
BTOPUYHOI 0GMOTKW paBHa Harpy3o4HOMY NMOSTHOMY COMPOTUBIEHMUIO.

B.3 OrpaHuuusatowme 3pdeKTbl U3MepeHuit ¢ TOKOCHLEMHUKOM

TokocbeMHUK npegcTaenser coboit TopougansHbldi TpaHcdopmaTop, npeobpasyoLlinii NonHoe conpoTuBIEHUe
BTOPUYHOW Lienn B NEPBUYHYHO Lienb. [na BTOPUYHON 06MOTKM, UMEOLLel BOCEMb BUTKOB, U 50-OMHOW Harpy3kn TUNUYHoe
3Ha4yeHne BHOCMMOTO 3aTyxaHus cocTaBnsieT npubnusutensHo 1 OM. Ona cnyyaes, korga cymMmapHOe NornHoe conpo-
TUBMEHWe WCTOYHMKa CUrHama W Harpysku B UsmepsiemMoii Lienu npesbiwaer 1 OM, NPpUMEHEHWe TOKOCLEMHUKA He W3-
MEHSET CYLLECTBEHHO YCMOBUIA NPOXOXAEHNUS NEPBUHYHOIO TOKA, OAHAKO €Crii CyMMa NOMHLIX CONPOTUBIEHUIA UCTOYHNKa
CUrHarioB M Harpysku oKasblBaeTcsi MeHblUe, YeM BHOCUMOE 3aTyXaHWe, NpUMEHeHWe TOKOCLEMHUKa MOXET NMPUBECTU K
3HaYUTENBHOMY M3MEHEHMUIO NEPBUYHOIO TOKa.

TOKOCBHEMHWK NPUMEHSIETCA B OCHOBHOM AN U3MepeHUA Toka MPI B NepBUYHBIX CUMOBBLIX NUHUSX, B KOTOPBIX
MOXeT MpoxoAuTk Tok He Bonee 300 A — npu NOCTOAHHOM HanpskeHuu u He Gornee 100 A — npu nepemMeHHOM Hanps-
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XeHUU. TOKOCLEMHUK MOXET Take NPUMeHSTLCS BONM3N YCTPONCTB, KOTOpble MOTYT FreHepupoBaTh CUMbHbIE BHELLHKUE
MarHuTHele nons. MpeoBpasoBaHHOe NOSIHOE CONPOTUBMEHUE TOKOCLEMHMKA He AOMKHO U3MEHATLCH NpW BO3deicTBUM
yKa3aHHbIX TOKOB U MarHUTHbIX nonei. CrneaoBaTenbHO, MarHUTHas Liefb TOKOCLEMHUKA AOMKHa BbITb CKOHCTPYMpOBaHa
Tak, YTOObl UCKIIOYUTL €€ HackllWeHWe. YUuTeiBas, YTo NepeMeHHble CUMoBLIE TOKU MOMYT UMeTb YacToThl oT 20 'y Ao
15 kU, OHWM MOrYT CTaTb NPUYUHOK NOBPEXAEHNS BXOAHLIX Lienei NOAKNIOYEHHOro U3MEPUTENbLHOMO NpuemMHuka. Ans
Toro UToBbl U3bexaTb STUX NOBPEXAEHWUA, HeoBXOANMO BBECTU MeEXAY TOKOCHLEMHUKOM U U3MEPUTENbHBIM MPUEMHUKOM
PEXEKTOPHBIA PUNBTP, HACTPOEHHbLIA Ha YacTOThl CUNOBLIX TOKOB. Cxema (uneTpa BbICOKUX HacToT C 4YacToTOl cpesa
9 k'Y NpepcTaBneHa Ha pucyHke B. 2.

OKpaHUpYIoLLUIA kopnyc

| C, KoakcuanbHblit
| pasbem

C1 = CZ = 0,64 MkD
L=0,8mMH

C,

__________p___

PucyHok B.2 — Cxema dpunrpa BbICOKMX
YacToT ¢ YacToTol cpesa 9 Ky,

B.4 TUNWYHbIE aMNJIMTYQHO-YaCTOTHbIE XapaKTePUCTUKN NPOGHUKOB TOKa

TUNUYHbIE aMNAUTYAHO-4aCTOTHbIE XapaKTepUCTUKW MPOGHMKOB TOKa C MnockuMmu yyactkamu ot 100 kly go
100 MTI'y cm. pucyHok B.3a), ot 30 fo 300 MI'y cm. pucyHok B.3b), ot 200 go 1000 MI'y cm. pucyHok B.3c¢).

B.5 QKpaHupyoluMe YCTPOMCTBa, MCMONb3YyeMble C TOKOCHEMHUKaMU

TOKOCHEMHWK B COMETAHMM C NPOBOASALLMM SKPAHUPYHIOWWM YCTPONCTBOM (Hanpumep MeAHbIM, NaTyHHLIM U T. 4.)
MOXET ObITb WCNONb30oBaH ANA M3MepeHUs obLLero HeCMMMETPUYHOro NMBo cMMMeTpuyHoro Toka nomex. Metog nmpu-
MeHUM B nonoce YacTtoT oT 100 kl'y go 20 MI"y. CyllecTBeHHON 0COBEHHOCTLIO 3TOr0 METoAa SABNSETCS NpUMEHeHue
MOANDULMPOBAHHOIO PagMo4acTOTHOrO TOKOCBEMHUKA B COMETAHUU C (PUNBTPOM BBICOKUX YaCTOT. PUNLTP BLICOKUX Ya-
CTOT NPUMEHSIIOT B LieNsX YCUNEHUs pexeKLUn TOKOB CUNOBOIN YacToThl Ha BbIXOAE TOKOCHeMHMKa. [1opsaaok nposeeHUs
UcrbITaHWiA nanoxex B [1].

B.5.1 TeopeTnueckana mogenb

a) OkBMBaneHTHblE CXeMbl UCMILITAHUIA C NPUMEHEHNEM TOKOCHEMHWUKOB, HA KOTOPLIX YKasaHbl COCTaBMsoLme To-
KoB: B (pa3HOM npoBoAe ceTu (/;) B HelTpanbHOM npoBoae (/) oBWuit HECUMMETPUYHBIA TOK (I), CUMMETPUYHBIA TOK
(Ip), NpuBefieHbl Ha pucyHke B.4.

MpumedvaHne — Da3oBuli yron mexay I; n I, cuutaeTca pasHbiM O (AN NPOBOAOB ANMUHON MeHee 1 M Npu
yactoTax Huxe 30 MI'y).

AHarnm3 cxembl MO3BONSET BbIBECTU CnefyloLine COOTHOWEHNA (CM. pucyHku B.4a n B.4b):
L=lc-Ip

2QIc=11 + Iy,

In=11 -1,
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b) Cxema ucnbiTaHuiA, NO3BONAIOWANA Pa3nenuTb 06LWNe HECUMMETPUYHDbIE
M CUMMETPUYHbBIE TOKW NOMEexX

PucyHok B.4 — 3kBMBaneHTHLIE CXeMbl UCMNBbITAHUIA ¢ NPUMEHEHUEM TOKOCLEMHUKOB

CnepnosarernbHoO, Ha BbIXOfie TOKOCHEMHMKA, OXBaTHIBaOLLEro NposoAa Tak, uTobel BO3AeicTBIA TOKOB 14 1 I, ckna-
AblBanuck, byaer curHan, obycroBneHHbIA Tonbko 06WUM HECUMMETPUYHBIM (aCUMMETPUYHBIM) TOKOM, B TO BPEMS Kak
Mpyn BIYUTAHNU BO3A@ACTBMIA OT TOKOB I, U I, Ha BbIXOAE AOMKEH NOSBUTECA CUrHa, CBA3AHHLINA TOMNBKO C CUMMETPUYHBIM
TokoM. HeoBxozuMa nonpaska 6 Ab K 13aMepeHHOMY 3Ha4YeHUto obLero HeCUMMETPUYHOIO ToKa U3-3a koadduuneHTa 2 B
ypaBHeHuU AN oOLero HECUMMETPUYHOTO ToKa (CM. PUCYHOK B.4b).

B.5.2 KOHCTpYKUMA 3KpaHUpYIOLWero yCTPoiCTBa

KoHCTpyKLMA [oNONHUTENBHOrO 3KpaHa NokasaHa Ha pucyHke B.5. Pasmepbl NpuBefeHbl AN TOKOCbEMHUKa C Ana-
MeTpoM cepiedHuka 51 MM. nA TOKOCbEMHWUKOB ¢ APYTMMU pa3Mepamu KOHCTPYKLUA [OMKHA GbiTb COOTBETCTBEHHO
U3MeHeHa.

1
i
50,8

31,8 38,1 31,8

\2 ortsepcTusi 24,0
2 mecTa

PucyHok B.5 — KOHCTpyKUMA BONONHUTENBHOrO 3KpaHa

JONONHUTENBHEIA 3KpaH CIYXUT AN NO3ULMOHUPOBAHWUS HESKPaHUPOBAHHLIX NPOBOAOB B TOKOCLEMHUKE U 0be-
creYeHns AONOMHUTENBHOrO 3KPaHUPOBaHUSA OT NoBOro BHELLHEro MarHUTHOrO MOTOKOCLUEMneHus, Koraa oguH W3 Bbl-
XOfHbIX 32)XMMOB TOKOCLEMHUKA 3a38MNAETCH. M30NnnpoBaHHLIi MHOTOXMILHLIA Nposog ceveHneM 0,75 mm2 nponycka-
0T Yepes OTBEPCTUS U COSQUHSIOT Ha KaXXAOM KOHLE C 3aXUMaMmM 41A NOAKTIHEHNA 3KpaHUPOBaHHLIX NPOBOAOB CETU
3MNEKTPONUTaHNA U NPOBOAOB, MOAKIIOMAEMbIX K SKBUBANEHTY ceTu. [0 LeHTPY SKpaHUpYyoLWero ycTpoicTea HaBuBatoT
U3ONALWUOHHYIO NEHTY Tak, YToObl NpoBoAa BN XeCTKO YKpenseHsl B yrnybneHusx u ata 4acTb c6OpKU NPOYHO YAEPKU-
Baslacb B TOKOCLEMHUKE, KOFa ero 3aKkpbiBaroT. SKpaHUpyHoLLee YCTPOWCTBO NO3ULMOHMPYIOT B TOKOCLEMHUKE TaK, HTO6bI
MAOCKOCTb, B KOTOPOW ykpenneHsbl npoeoga, 6bina nepreHanKkynsapHa K NMOCKOCTH 3a30pa Mexay nonosuHaMmn cepped-
HUKa B TOKOCBEMHUKE. pn STOM BaXHO 06eCnednTb N3OMALMIO SKPaHUPYHOLLEro YCTPOWCTBa, NPUBEAEHHOrO Ha PUCYHKE
B.5, oT kopnyca TokoChbeMHUKa Tak, YToBbl 3a30p B KOPryce He Bbin 3aKOpOYEH.

B.5.3 ®uUnsTp BepxXHUX YacToT

Bbicoko4acToTHLIA UNETP, NPU HEOBXOAUMOCTU, BKITIOHAKOT MEXAY BbIXOLOM TOKOCBEMHUKA W U3MEPUTENbHLIM
npueMHUKOM. OUIETP MOXET BbITb YaCTbio U3SMEPUTENBHOIO NPpUEMHKKa (CM. pUCYHKU B.2 1 B.4 6).
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B.6 KoachcpuumeHT kanubpoBKkU NpoOGHUKOB TOKa

Kanu6poBka TOKOCLEMHUKOB MOXET BbITb NpoBefeHa C UCNONb30BaHUEM U3MEPUTENBHOro Npucnocobnerus, npea-
cTaenstowero coboi koakcuanbHblh aganTep B BUAeE ABYX pasbeMHbIX NoNoBUH. B cobpaHHOM coCcTOSAHUM 1 NpU yCTaHOB-
Ke TOKOChEMHUKA Ha MOMOXEeHHOe MeCTO aganTep obpa3yeT KoakcuanbHYo NMHWIO, BHELWHWIA NPOBOA KOTOPOW OKpYXKaeT
TOKOCHLEMHUK, @ BHYTPEHHMIA NPOBOA NPOXOAUT CKBO3b OTBEPCTUE TOKOCHEMHUKA (CM. pucyHok B.8).

OkBUBanNeHTHasa cxema kanubpoBku NpefcTaBneHa Ha pucyHke B.6. 3HaveHue Toka Ip,, NpoTekatolero Yepes BHY-
TpeHHWA NpoBOA, NPU YCMOBUM, YTO KOAKCHarbHas NIMHNS XOPOLLO COrnacoBaHa, MOXET 6blTb BLIMMCIIEHO MyTEM pacyeTa
Ha OCHOBE pe3ynsTaToB U3MepeHUi HanpsxeHus V, B nuHun. MaTepuan akpaHUpYyloLWero yCTpoiACTBa TOKOChEeMHUKa
(ecnu oH sIBNAETCA MeTarnnu4yeckuM) AormkeH BbiTb yYTEH MPU KOHCTPYMPOBaHUM U3MEpPUTENbHOIO npucrnocobneHns u
obecneyeHnmn cornacoBaHuA KoakcuanbHOW NIUHAK.

50 Om
1 .
| I
IP
~ V1 50 Om
Vzl 50 Om

PucyHok B.6 — YnpolleHHaa cxema Lienu, BrIoYatoLein B ceba KoakcnanbHblil agantep U TOKOCbeMHUK. M3mepeHue
koadb1LMEHTa KanMbpoBKKN TOKOCBEMHUKA

MpeobpasoBaHHas npoBoguMocTb K, 4B (S) MoxeT ObITb Bbl4MCIIeHa Nno dopmyne
K=V,-V,-34 (B.4)
rae Vi — paanoyacToTHoe HanpshkeHWe B KoakcuansHOW NuHuu, A6 (MkB);
V5, — pafno4acToTHoe HanpsiXeHue Ha BhIXOAe TOKoCbeMHUKa, AB (MKB);
KoatbpuumeHT 34 yunThiBaeT 50-oMHOE NOSTHOE COMPOTUBIEHUE Harpy3Ku.
3HaveHune npeobpasoBaHHON NPOBOAMMOCTM K MCMONb3YIOT ANA BEIYUCIEHUS 3Ha4eHWsT U3MEPEHHOro Toka I, no
dopmyne
I,=Vy+ K, (B.5)
rae /, Belpaxatot B b (MKA), Vo —B 4B (MKB), K—B aB (S).

Mpumep 3aBUCUMOCTM Ko3thpuLmMeHTa KannbpoBky NpobHUKa Toka OT YacToThl NpeAcTaBreH Ha pucyHke B.7. MoTe-
PUW, BHOCUMbIE KOaKCUanbHbIM aganTtepoMm, Harpy>XeHHblM Ha conpoTuereHune 500mc TOKOCBEMHUKOM, Pacnos1oXXeHHbIM
BHYTPW aganTepa, nokasaHbl Ha pucyHke B.8. ®oTorpadms npucnocobnerns ¢ koakcuanbHelM agantepoM NpuseaeHa Ha
pucyHke B.9.

ab
5

0

N\
N

TN -

1 5 10 50 100 500 1000
YacToTa, My

PucyHok B.7 — 3aBUcMMOCTb koadbduLmeHTa kanmbposku NpoBHMKa Toka OT 4acToThl
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YacTtoTta, My,

PucyHok B.8 — TlloTepu, BHOCMMbIe KOakCuasibHbIM afanTepoM, HarpyxXeHHbIM Ha conpoTuBneHne 50 Om
C pacnosioXXeHHbIM BHYTPU TOKOCHEMHUKOM. TOKOCbEMHUK TaKXe HarpyxeH Ha conpoTtusrieHne 50 Om

PucyHok B.9 — TOKOCbEMHUK MEXAY ABYMsi NOJIOBMHAMM KOAKCManbHOro ajantepa
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NMpunoxeHue C
(cnpaBouHoe)

KOHCTPYKUMA yCTPOMCTB CBA3U ANIA MHXEKUUW TOKA paanonomex
B nonoce yactor or 0,15 no 30 My

C.1 YcTpolicTBO CBA3M TMNA A AnA KoakcuanbHOro aHTeHHOro Bxoaa

Cxema 1 KOHCTPYKUMA YCTpOoUCTBa CBA3U TUNa A npusefieHbl Ha pucyHke C.1. [lpoccenb AomKeH UMeTb UHAYKTUB-
HOCTb 280 MKIH.

Opoccenb npeacTasnsaeT coboi KOHCTPYKLMIO U3 CepAeYHUKa U 06MOTKM.

CepaeyHnK cocTONT U3 ABYX OANHAKOBBLIX CKIMEeeHHbIX eppuUTOBLIX Koney us matepuana 4C6 unu aHanorm4Horo,
UMeloLLUX BHELUHUA gnameTp 36 MM, BHYTPEHHWIA AnameTp 23 MM, TonwmHy 30 MM.

MpuMeyaHuUe — XapaKTepuCcTUKU MarHUTHoro dpepputa Tuna 4C6. 0OTHOCUTENbHAA HavanbHaa MarHuTHas Npo-
HULaeMocTb p ;= 120; koathduLneHT notepb tg 6/u ;< 40 npn 2 MI'y, meHee 100 — npu 10 MI'y; yaensHoe conpoTuene-
Hue p = 10 KOwm.

OBMOTKa COCTOWT M3 28 BUTKOB 3KPaHMpPOBaHHOTO KoakcuanbHoro kabens, Hanpumep UT-34, anametpom 0,9 mm ¢
HapYXXHOW N30NMpYLoLLEe XNOPBUHWUOBOW TPYOKOA gnameTpom 1,5 mMm.

K reHepatopy K ucnoityemomy
NonesHoro curHana oGopyaoBaHnio

70 145

K uctouHmky
noMex

pd It 4
AP

70
|

-10

10+

16

.

)
—
O

.\ \

'

.

A |

AL AR AN

WUcnbityemoe
obopyaosaHue

MNMonesHbin
curHan

UCTOUHKMK NomMex MnactuHa 3a3eMneHmna

4, 5 — meTannuyeckuit kopnyc, 145 x 70 x 70 MM (YacTb 5 pacnorioxeHa Ha nracTuHe 3aseMnenus P1); 6 — nepeaHsasa naHenb (M3o-
NAUMOHHBIN MaTepuan); 7 — nnara Ans pasMeLeHus Apoccens (M3oNALMOHHLIN MaTepuan); 8 — GaoHETHBIN KoakcuarnbHbIH pasbeM
(BNC), 50 OM; 9 — 3axum AnA NoAKMIoMeHUs K 3emre; 10 — GaiioHeTHbIA KoakcuarnbHbll pasbeM; 13 — Apoccerb UHAYKTUBHOCTLIO 280
MKIH K3 ABYX CKNeeHHbIX ¢heppuUToBbLIX Korel Tuna 4C6, ¢ = 36 MM, BHYTPEHHUIA AnameTp 23 MM, TonwmHa 30 MM 1 28 BUTKOB KOaK-
cuanbHoro kabens; 74 — koakcuarbHbIi kabenb ¢ AnameTpoM npoeoaa 0,9 MM 1 UsonupyioLen Tpyokoi auametpoM 1,5 MM

PucyHok C.1 — lNpuMep ycTpoiicTBa CBS3MN TUNa A Ans KoakcuarnbHoro Bxoa
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C.2 YetpolicTBo cBA3u TMna M anA ceTeBbIX NpoBOAOB

CxeMa 1 KOHCTpYKLMS ycTpoiicTBa cBa3n Tuna M npuseaeHsl Ha pucyHke C.2

[OBa gpoccens AoMKHbl UMETb MHAYKTUBHOCTb Mo 560 MKIH Kaxablil. EMkocTb koHgeHcaTopos C1, C2 gonxHa 6biTb
0,110, 47 MkD COOTBETCTBEHHO.

Opoccenb MHAYKTUBHOCTLIO 560 MKIH NpegcTaBnseT coboil KOHCTPYKLMIO N3 cepfedHKa 1 0BMOTKN.

CepaeYHnK COCTOUT U3 ABYX OAMHAKOBLIX CKMEEHHbIX (heppUTOBLIX KoreL, u3 matepuana 4C6 unm aHanornyHoro,
VMetoLLMX BHELWHWA gnameTp 36 MM, BHYTpeHHUIA guametp 23 MM, TonwuHy 30 Mm. OBmoTka cocTonT 13 40 BUTKOB U30-
NUpOBaHHOW MeAHOW NpoBONoKKU AuaMeTpoM 1,5 MM.

145
K ncTouHuky nomex |—§|

K cetn
~—
N

.,
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Oy,
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DIN LF'0

“
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4# »
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% o
K ucneityemomy
obopyaosaHwmio

91R 560 mMkMH 7

cl1-0imed M UcnbiTyemoe
C2 - 0,47 mkd _\ o6GopyaosaHue

1 2x560 MKIH

av |

Y

o
1
Cen;{ﬂo | AN 5 Om 75 Oml °

UcTouHuk nomex

~

MnactuHa 3aseMneHns

4—9 — cM. 6rok cBsisu TUNa A; 71 — ceTeBoe rHe3A0 ANA UCMLITYeMOro 06opyaoBaHuUA (ABa U30NMPOBaHHBIX OAHOMNONIOCHBIX THe3aa);

12 — ceTeBas LTencenbHan Bunka (2P + 3emnf); 15 — ABa Apoccensa U3 ckneeHHbix hepputosbix koney Tuna 4C6, ¢ = 36 ‘MM, BHY-

TpeHHUI gnametp 23 MM , TonwuHa 30 MM ¢ 40 BUTKaMW Ha KaXAaoM; 76 — N30NMPoBaHHbLIN MeAHbIN NPOBOA C BHELLHUM AUaMETPOM
1,5 Mm.

PucyHok C.2 — lNpumMep ycTpoiicTBa cBA3K TUNa M Ana ceTeBbIX NPOBOAOB

C.3 YctpolicTBo cBA3u Tuna L ans npoBoAoB rpoMKorosopurens

Cxema 1 KOHCTpyKLMS YCTpoiicTBa cBA3M TUNa L npuseaeHbl Ha pucyHke C.3.

[Ba apoccens fomKHbl UMETb MHAYKTMBHOCTL No 560 MKIMH KaxabIi. EMKocTb koHgeHcaTopos C1, C2 gomkHa 6biTb
47 H 1 0,22 MK COOTBETCTBEHHO.

Opoccenb HAYKTUBHOCTLI0 560 MKIH npefcTaBnseT coboi KOHCTPYKLUUIO M3 cepaeydHuKa U 0BMOTKM.

CepaeyHnK cocTouT M3 peppuTOBOrO KosbLa, UMetoLero BHeLWWHUI AnameTp 36 MM, BHYTPEHHUI gnaMeTp 23 MM U
TONWMHY 15 MM, n3 Mmatepuana 4C6 unu aHanorn4Horo.

ObmoTka cocTouT U3 56 BUTKOB MEAHOW NPOBOMOKK € NakoBoW usonsuuen, gnametrp obMotku 0,4 M.
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K MCTOUHMKY nomex

4 INE

62 OM, 0,5 BT N\

N

750m | 750m,0,5Bt N\

| | N

60 MK J:|C1 c1 §

K rpomko- ey ~ '_h 17
OBOPUTENIO el
17 [ 18 :E K enbityemomy
e 60 MK obopyaosaHuio
C2 Cc2
o T T §
F_I 6
5 =

MpuMedyaHUe — YcTaHOBKaA arleMeHTOB — CM. YCTPOMCTBO CBSA3M TUMa M.

4—6, 8—9 — cM. yCTpoWcTBa cBA3K TUNa A; 17 — U30NNPOBaHHbIE O4HOMOSMIOCHLIE THe3Aa ANA BUMKK € NPYXKUHALMMU BOKOBBIMU Ha-
Knagkamu; 18 — ABa gpoccens UHAYKTUBHOCTLI0 60 MKIH kaxabii; C1 = 10 HO, C2 = 47 v

PucyHok C.3 — lNpumMep ycTponcTBa cBA3N Tuna L 4N\ NpOBOAOB MPOMKOroBopuTens

C.4 YctpoiicTBa cBA3N TUNA S|y ANA CUFHANOB 3BYKOBOW 4acToThbl

CxeMa 1 KOHCTPYKLMA YCTPOICTBa CBA3N TUNa Sy, NPUBEAEHb! Ha pucyHke B.4. MIHAYKTUBHOCTbL Apoccesisa JomKHa
ObITe 280 MKIH. SKpaHWpOBaHHLIN kabenb AOMKEH OTHOCUTLCA K UCNONb3YeMbLIM Ha 3BYKOBOW 4acToTe, U ero gunamerp
JormkeH OblTb He Bonee 2,1 MM.

MpuMeyaHuna

1 KoHCeTpyKumna apoccens gomkHa bbiTb nageHTUYHON npueegeHHon B C.1.

2 B kayecTBe yCTpOiicTBa CBA3N TUNA Sy, lONyCKaeTcs UCNONb30BaTb YCTPOUCTBO CBA3M TUNa A B COOTBETCTBUM C
C.1, ecnu gBa kabensa ctepeocurHana ucnbityemoro TC coeiuHEHbI BMECTE.

K nctouHnky nomex

4 8
100 Om
1B
QB '
280 mklH 19 Kwucnbityemomy TC
B
S, ] I
20
9 6
= 5 2

4—6, 8, 9 — cM. YCTPONCTBO CBAA3N TUMNA A; 79 — po3eTKN € NPUWKUMHBIMU KOHTaKTamu;
20 — apoccenb UHAYKTUBHOCTBIO 280 MKIMH

MpumMmevaHmne — YcTaHoBKa Apoccenss — CM. yCTPOMCTBO CBSI3W TUna A.

PucyHok C.4 — Mpumep ycTpoitcTBa cBA3K TUNa Sy, ANA CUrHarNoB 3BYKOBOW 4acTOThI
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C.5 YcrpoiicTBa CBA3M THNa Sy ANA 3BYKOBbLIX CUTHANOB, BUACOCUTHANOB U CUTHANOB yNpaBneHus

CxeMa 1 KOHCTpPYKLA YCTpOMCTBa CBA3U TUNa Sy, ANS 3BYKOBLIX CUTHANO0B, BUAEOCUIHAmNoOB U CUrHarmnoB ynpaerne-
HWUA NnpuBeaeHbl Ha pucyHke C.5. MHAYKTUBHOCTb KaxK[oro U3 AByx Apoccenei gomkHa 6biTb 560 MKIH. BHeluHuiA gnametp
TpexnpoBogHoro kabens AomkeH 6biTb He 6onee 1,5 MM, UTO fOCTUIraETCA UCNONb3OBaHWUEM ABYX KOaKcuanbHbIX kabenei
Tuna UT-20 (anameTp 0,6 MM) 1 MefHOro NpoBofia ¢ NnakoBoi usonsayunen gnametpom 0,3 MM.

MpumMmeyvyaHue — KoHCTpyKuus apoccens AomkHa bbiTe UASHTUYHON npueegeHHoN B C.2.

K uctouHuky nomex 4] =
4 1|l

¢ K ucnbityemomy
21 R =y 21
ey m— 560 Mkl oo
— N\ e
91t 22 6
L T

5

MpumevaHmnsa
1 YcTaHoBKa fpocceneil — CM. YCTPORCTBO ¢BA3N Tuna M.
2 C =1 HO (unv 6onee, ecnu NO3BONSET MCTOMHUK CUTHana).

4—6, 8, 9 — cM. yCTpolcTBa cBA3M TUNa A; 27 — MHoroLTIpEBO pasbeM (HanpuMep poseTka DIN Ha 7 nonoxeHui);
22 — pBa apoccens MHAYKTUBHOCTBIO 560 MKIH KaxAablii

PucyHok C.5 — Mpumep ycTpoiicTBa CBA3N TUNA Sy, AN CUTHANOB 3BYKOBOW YacTOThl, BUEOCHUIHAmNOB U CUrHamnoB
ynpaBneHns
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MpunoxexHue D
(cnpaBouHoe)

MpuHUMN n3MepeHUs napaMeTPoOB NOMEXOYCTOMYMBOCTU NPU BO3AENCTBUM TOKA paguonomex
U NPUMEpPbI YCTPOUCTB CBA3U

D.1 MpuHUMN n3MepeHUsi NapaMeTpoB NOMEXOYCTOWYUBOCTH

MpuHUMN n3MepeHuss NapaMeTpoB NMOMEXOoyCTONYMBOCTYN MNpefcTaBneH Ha pucyHke D.1. MHaykTUBHOCTL L npea-
cTaBsieT coboii BbICOKOE COMPOTUBEHNE A4S UHXEKTMPYyeMoro Toka paguonomex. dunetp L/C2 obecneynBaeT pa3Basky
BcrnoMoraTenbHoro obopyaosaHusa n BY reHepaTtopa nHxeKkTupyeMbix nomex. CurHan rnomexu ot reHepaTopa ¢ BHYTpPEH-
HUM conpoTueneHnem 50 OM BBOAMTCS B MPOBOAA UMK B 9KpaH KoakcuaneHoro kabens yepes pesuctop R1 conpoTusne-
Hvem 100 OM 1 pasgenuTenbHblil kKoHaeHcaTop C1. KongeHcatopbl C1 1 C2 MoryT BbiTb 3aMeHeHkl KOpOTKO3aMKHYTON
nepemblYKo, ecrnn 3To He BNUAET Ha paboTy ucneityemoro TC.

D.2 Tunbl yCTPOWCTB CBA3U U UX KOHCTPYKLUK

MNcnonb3ayroTes yCTPORCTBA CBA3N YKa3aHHbBIX HKE TUMOB:

Tun A

YceTpoWcTBa ¢BA3N TUMNa A npefHasHadveHbl AnA ucnbiTaHnii TC Ha NOMEX0YCTONYMBOCTL MPU MHXEKLUUN KOHAYKTUB-
HbIX paguornomex B KoakcuarnkeHble kabenu 1 npoeoga, No KOTOPbIM NepefatoTcs NonesHble BbICOKOYACTOTHLIE CUTHAnbI.
KoHeTpyKuusa yCcTpocTBa cBA3U Tna A npusegeHa Ha pucyHke D.1. PeancTop conpoTueneHuem 100 Om (ansa obecneve-
HWSi MOMHOro COonpoTUBNEHNs McTouHMKa 150 OM npu conpoTuBneHun reHepaTopa paguonomex 50 OMm) nogkrtodaeTcs K
3KpaHy KoaKcuarbHOro BbIXOLHOro coefunHUTens B 6rioke CBA3N.

Opyrue kabenu ansa cetm
KoakcuanbHbif kabenb, NUTaHWA, MPOMKOTOBO-
CKpy4YeHHas napa unu puUTenen 1 T. n., KaXAbLINA
MHOTOXMIbHBIA NPOBOA Harpyxaetcsi Ha Gnok
cesiau (150 Om)
Hcnbityemoe w
Briok csian oGopyaosaHue Bnok cesian
leHepatop
nonesHoro
curHana wnu
BCMOMoraTenbHoe
o6opyaoeaHue
B4 reveparop £~ wraycerocr
rnomex 50 Om T I
C1, C2 - koHaeHcaTopbl ¢ HU3kuM BY umnegancom
Rgy + R1 =150 Om r 30C (ecnn ycnosus npeoﬁr;)aaoaaunﬂ NepemMeHHOro Toka
B MOCTOSHHbIN TOK MO3BOJISIKOT, TO KOHAGHCATOPbI
I - TOK noMexv [OMKHBI BbITb 3aMEeHeHbI NePeMbIHKOM)

/

PucyHok D.1 — MpuHUMN UcnbITaHWn Ha NOMEXOYCTORUYUBOCTL NMPU MHXEKLUN TOKa Nomex

Tun M

YCTpoWcTBa CBA3M JaHHOro TUNa npefHasHadYeHsl 48 UCNoNb30BaHWA ¢ ceTeBbIMU NpoBogamu. [leTanu KOHCTPYyK-
UMu npuBegeHbl Ha pucyHke D.2. MHxekums obLuero HeCMMMETPUYHOIO Toka Momex ocyllecTsrnsieTcs B oba nposoja
Yepes aKBMBasIeHTHoe conpoTueneHne 100 OM. [JaHHOe yCTPOUCTBO aHanorM4Ho fensraobpasHomy aKBUBANEHTY CeTu 1
npeacTaBnseT coboii, ecnv CMOTPETL CO CTOPOHbLI 3aXXKUMOB UCTbITyemMoro TC, CMUMMeTpUYHOE 1 obLLee HeCMMMETpUYHoe
3KBMBANEHTHOE PE3UCTUBHOE COMPOTUBMEHUE, paBHoe 150 Om.

TunL

YcTpoiicTBa CBA3W AaHHOro TUna npefHasHaveHbl AN UCMbITaHWA Ha ycToWYMBOCTb TC K TOKam KOHAYKTUBHLIX
nomex B NpoBogax rpomkorosopuTtens. KOHCTpYKUMS YCTPOWCTB CBA3W Tuna L npefcraeneHa Ha pucyHke D.3. [NonHoe
COMPOTUBEHNE UCTOYHMKA MeLLaIoLLEro CUrHana Takoe xe, Kak 1 Ans ycTponcTs cBasm Tuna M.
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Tun S n S

YCTpOI;ICTB;vCBH:sM Tna S, u Sy, NpeAHasHa4eHbl 4N5 UCMbITaHUA HA NOMEXOYCTORUNBOCTE TC NpY UHXEKUNU TOKOB
KOHAYKTUBHBIX NOMEX B NPOBOAa Nepefadvun 3B8yKOBbIX CUrHamnoB, BUAEOCUrHaANoB U T. . BNokn MMetoT MHOMOLWTLIPLKOBbIE
pa3beMbl, KOTOpPbIE [ OMMKHBI COOTBETCTBOBATL PasfnyHbIM KOHUIrypaLmMAaM COeaUHUTENEN.

YcTpoiicTa cBA3K TUNa Sy NPUMEHSIOT Npu HeOBXOANMOCTN 0BecneduTb Lienb NpAMON Nepeaaqn 3ByKOBbIX CUrHa-
110B, BUAEOCUTHANOB, CUrHasrioB yNpaBneHus U T. 4., ANS KoTopbix TpebyeTcsi pa3Bs3ka, ¢ TeM YTo6bl 06ecneunTtb NocTy-
nneHne curHana noMexu K ucnoityemomy TC. [letanu KOHCTpYKUMKM NpeAcTaeneHsl Ha pucyHke D.4. Mokasana pa3ssaska
A5 3BYKOBbIX CUrHanNoB, KOTopyto obecrnedmBaeT Napa 3KpaHUPOBaHHLIX MPOBOAOB, HAMOTAHHLIX Ha heppUTOBOE KONbLIO.
B cnyyae MHoroxuneHbIX kabeneil No KOHCTPYKTMBHLIM NPpUHMMHaM MOXeT noTpeboBaTbes pasfenutb nposoaa kabens
nepes HaMoTKOW Ha heppuTOBOE KOMbLO, Kak nokasaHo Ha pucyHke D.5. B o6oux criydasix TOK NOMEX MHXEKTUPYETCA
Yepe3 100-0MHBbIi pe3ancTop Ha BbIBOALI 3KpaHa U 3a3eMIIEHUs BEIXOJHOIO COEANHUTENBHOMO YCTPOUCTBA, Yepes KOTopble
nonajaeT B akpaHbl 3KpaHMpOBaHHBLIX NPOBOAOB, a Yepes KoHaeHcaTopbl C — B ipyrne (HeakpaHnposaHHbIe) Nposoaa.

YcTpoiicTea cBA3n Tuna S, NpefiHasHadeHbl ANs NMPUMEHEHMUs! B CriyyasiX, ecrin HeT HeoBXOAUMOCTN B NpoXoxXae-
HWU None3HbIX CUrHanoB Yepes YCTPOCTBO cBA3KU. Bee npoBofa kabens HarpyXaroT Ha cornacoBaHHble CONPOTUBNEHUA.
Hetann KoHCTpyKUMK NpuBefeHbl Ha pucyHke D.2. Tok MOMeXuU UHXEKTUPYIOT Yepe3 pesuctop conpotueneHuem 100 Om
B 9KpaH (3a3eMIleHWe) U LITHIPbKU 3a3€MIIEHUS] COEAUHUTENS, NPUYEM K 3TON TOUKe AOIMKHbLI ObITb NOAKNIOHEHBI TaKKe
BCe HarpysouyHele pesnctopbl NpoBogoB (0T R1 go Rn). CrneayeT OTMETUTb, YTO AN STOW LIenn MoXeT GblTb MCNONb3o-
BaHO yCTPOWCTBO CBA3M TUNa Sy (cM. pucyHok D.4 unu D.5), HarpyxeHHoe Ha NpaBUNbHO NofoBpaHHOe HarpysouHoe
COMpPOTUBNEHKE.

Ecnu BHyTpeHHee conpoTuBreHne reHepaTopa noMex He paBHo 50 OMm, 3HavyeHmne conpoTUBNEHUA NOCneaoBaTenk-
HO NoAKIO4aeMoro pesucropa nogbupartoT Tak, 4Tobbl nonyyYnTs Tpebyemoe conpoTuenexnune 50 Om.

Ansa nonocel yacToT oT 0,15 o 30 MI'Y 3HaYeHne MHAYKTUBHOCTU KaTyLIEeK pafuo4acToTHOro Apoccens, nokasaH-
HbIX Ha pucyHkax C.1 — C.5, pomkHo 6biTb 280 MKIH (Mnu 2 - 560 MKIH Npu napannensHoM coefuHeHUN). KoHCTpyKLmnn
yKasaHHbIX Bbllle KaTyLlek npuBegeHbl B NpunoxeHum C.

Oco6oe BHUMaHWe JONMKHO 6bITb yaeneHo obMoTKaM KaTyLuek, ¢ TeM 4Tobbl 3HaYeHne napa3uTHON eMKOCTU Ha Bbl-
XOfHbIX 3@XWMaXx YCTPONCTB cBS3U BbINO BO3MOXHO Bonee HU3KUM.

CnepyeT OTMETUTDL, YTO MeTannu4eckne kopnyca 6rokoB cBsA3W AOMKHLI 6bITb COeiMHEHbI C NNAacTUHON 3a3emne-
HWS C NOMOLLBIO MENKO CMIIETEHHON MeAHON WWHBI 6onblwnX pasmepos. [oBepXHOCTL KOPMYCOB B MecTe MOAKNIOYEHNS
LUMHbI JOoMXHa GbITb HEOKPALLEHHOMN.

23

K nctounu 1000m —F 1—, /A
nomex M 1 . 777 A 24 KMan_I%emomy
1Br |—L_F—

9
6

MpuMeyaHune — 3Ha4eHUs1 HArpy3oUHbIX CONPOTUBMEHUI ANS 3BYKOBOro 060pyA0BaHUA:
3BYKOCHUMATENb MarHUTHBIA. .. . ... ............... 2,2 KOM - 2,

3BYKOCHUMATENb Nbe303NEKTPUUECKUR. . . . .. ... ... .. 470 kOM - 2

MUKPODIOH . . . ..o 600 Om - 2;

TIOHED .« oot 47 kOwm - 4;

MArHUTOMIOH . .. . oottt 47 kOm - 4;

AYAMO BX./BBIX . . . oo 47 kOm - 4

6—8, 9 — cM. ycTpolicTBO cBA3M TUMa A; 23 — MeTannmyeckuit kopnyc 100 x 55 x 55 MM ; 24 — MHorowTLIpeBoi pasbem,
R1— Rn — cornacoBaHHbIe Harpy3o4Hble CONPOTUBMEHUS.

PucyHok D.2 — CxeMa ycTpoiicTBa CBS3W TUNa S, C HArpy3o4YHbIMIU CONPOTUBMEHUSAMM
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MpunoxeHue E
(obssaTtenbHoe)

Mpumep aCMMMETPUYHOrO IKBMBArEHTA CETU U U3MEPEHME ero napameTpos

E.1 Npumep acuMMeTprUYHOro SKBUBaNeHTa ceTu — T-o6pasHblili SKBUBANEHT CeTU

B kadectBe npumepa ASC Ha pucyHke E.1 npusefeH T-06pasHblit SKBUBArEHT ceTu. 3axuMbl a4 U by npegHasHa-
YeHbl ANS NOAKNIOYEHUA ABYXNPOBOAHOW CUrHaNbHOW NuHUK uenbiTyemoro TC, knemma RG — ANA NOAKITOYEHUs SKBUBa-
TleHTa CeTU K ONOPHOMY 3a3eMMeHUI0 UrK K 3aLlUTHOMY 3a3eMITeHnto (3axumy 3asemneHus ucnoityemoro TC).

a1 O
Cr
Ry L
- 04,
TC L ] no
— - ob,
2
Rr
Cr
b,0 I
—0
Ru OnopHoe 3asemnenue (RG)

U 3aluTHOe 3a3eMneHune

RGO
4

PucyHok E.1 — Mpumep T-o6pasHoro skBUBaneHTa ceTn Ansi ABYXNPOBOAHOW JIMHUK

CuMMeTpUYHOe HanpshkeHue curHana, Heobxogumoro Ans yHKUMOHMpOBaHUA ucnbiTyemoro TC, nogaior Ha 3a-
KUMbI @, U by. CABOEHHBIA gpoccenb Ly ofecnednBaeT usmepeHue obLieil HeCUMMETPUYHON (aCUMMETPUYHOIA) cocTaB-
nsawowein NPM. [ee oBMOTKM Apoccensa CKOHCTPYWPOBaHbI TakK, YTobbl CUMMETPUYHLIE TOKM ObINM NofaBrneHbl 3a cHeT
60onbLLLIOro CONPOTUBNEHUS, @ 3aTyxaHne AN 06LNX HECUMMETPUYHBIX TOKOB (MpoTeKatoLux K Ry,) Beino npeHebpexnmo
MarnbiM.

BxofHoe norHoe conpoTuBreHne SKBUBANeHTa ceTu AnsA obuiero HecMMMeTpu4iHoro HanpsbkeHus UPT gormkHo
coctaBnATb 150 OM. [laHHOe conpoTueneHue onpeenserca AByMs pesuctopamn Ry (200 Om), koTopble Ans obLero He-
CUMMETPUYHOIO TOKa BKMOYeHb! NapanmensHo, 1 NocreqoBarefibHo BKMNIOYEHHLIM C HUIMMW COMPOTUBIIEHUEM Ry, KOTOPbIM
06bI4HO ABMAETCA BXOAHOE NofiHoe conpoTuenexune nsmeputens NP (50 Om).

Mpu nNpaBunbHOM BbIGOpe 3TUX ANEMEHTOB 3HadeHWe koadbduLmMeHTa kanmbpoBKu aKBMBaneHTa ceTu GyaeT npu-
6nmauTenesHo pasHo 9,5 gb.

KoHgeHcaTopel Cr ABNAKTCA GIIOKMPOBOYHBIMM U UCKNIOHaKOT U3MEHeHNe CBOMUCTB Aipoccenst Ly u3-3a HacbILeHUs
cepAevHVKa 1 noBpexaeHne pe3ucTopoB 3KBUBANEHTa CETU NOCTOAHHLIM HanpshKeHNneM, MMEIOWUMCS B SIMHUW.

E.2 UamepeHus napametpoB ASC

[ns onpepeneHWst cooTBETCTBUA TpebOBaHWUAM, YCTaHOBIIEHHLIM B 7.1, MPUMEHSIIOT yKasaHHbIe HUXEe MeToabl U3-
MepeHusa napameTpos ASC:

a) BxogHoe nonHoe conpoTuBrieHue.

BxogHoe norHoe conpoTUBMEHUe acMMMETPUYHOrO SKBUBArneHTa CeTU NpeAcTaBnseT coBoi NonHoe conpoTus-
neHne Mexay 3axumamu a, U by, CoeanHEHHbIMIU BMECTe, U 3aXUMOM OMOPHOro 3aseMneHus RG. 3HadYeHne BXOfHOro
MOSHOro CONPOTUBIEHMUS! 4OMKHO COOTBETCTBOBATL TpeGoBaHNAM NPy MOAKMHYEHNM COeMHeHHbLIX BMECTe 3aXUMOB a, 1
by K 3aXnMy RG M Npu OTCYTCTBUW TAKOro NOAKIIOHMEHUS, KaK NnokasaHo Ha pucyHke E.2.

b) 3aTyxaHue npogoneHoro npeobpasosarus (3M1M).

N3mMepeHWs NpoBOASAT B COOTBETCTBUM € pUCyHKkoM E.3c. CurHan ¢ Belxoga aHanvaaropa Lernei nogatoT Ha NpoGHUK
31 (CMMMETPUPYIOLWUIA TPaHCPOPMATOP) ¢ OCTATOMHBIM (HE CKOMMEHCUPOBaHHEIM) 3Ha4eHWeM 3N no kpaiiHein mepe
Ha 10 4B npeBbiWwatowum Tpebyemoe 3HadeHue MM ASC. Bepudukauus npobHuka 3N gomkHa NPOBOAUTECS B COOT-
BETCTBUM C PUCYHKOM E.3a, ero kannbpoBka — B COOTBETCTBUU € pucyHKoM E.3b.
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Mopr TC Mopr MO
a1 a2
A3C
Man:‘eefll;;eﬂb Y — o6pasHblii T
9KBMBANEHT S
by b T°"
50 Om

MpumevyaHune — [N aCUMMETPUYHLIX IKBUBASIEHTOB CETU, UMEIOLLMX Gornee YeM ofHy napy NpoBOAOB, T. €.
npuMeHsieMbIX Npu paboTe ¢ MHOrONPOBOAHLIMW NUHUAMU, Bce NpoBoa nopta TC U cooTBeTCTBEHHO nopTa MO coeau-
HSAIOT BMECTE.

PucyHok E.2 — Cxema namMepeHusi BXOAHOO MofIHOro ConpoTUBNeHuUsi

M-o6pasHasn
cxema

MpoGHuk
3nn
vT z

Q-

e [

MpumMedvaHuns

E AB, B cootBeTCTBUM C [7].
V ’ 1
2 B kavecTBe Harpyaku npoGHuka 31 npumeHsitoT M-06pasHyto cxeMy ¢ MUHUManbHbIM 3HaveHuem 3[11, co-
Ri(Ry +R3)
R1 +R2 +R3
[OMKHO BbITb PaBHO HOMUHANBHOMY CUMMETPUYHOMY MOSTHOMY COMPOTUBIIEHUIO SKBMBaNEHTa ceTn Z, a obliee HecUM-

1 3aTyxaHue NpofonkHoro npeobpasoBaHns onpeaenatoT kak 201g

CTOSILLYIO U3 PESUCTOPOB Ry, Ry U Rz (Ry = R3). CuMMeTpUYHOe conpoTusnenne M-o6pasHoii cxembl Z =

RaRs
R2 + R3

M-06pa3sHoit cxeMel JOMKHbI ObITh creayowmmn: Ry =120 OM 1 R, = R5 = 300 Om.

3 ObLee HeCMMMETPUYHOE COMpPOTUBIIEHNE FreHepaTopa CUrHanos (aHanusatopa Lenei) JomkHo BbiTb Z /4 (T. e.
25 Om npu Z =100 Om).

4 MNpu noakntodeHnn k M-obpasHoii cxeme ¢ yKasaHHbIMU BhILLE 3HAYEHWUSIMU NapaMeTPOB U3MEPEHHOe OCTaTo4YHoe
(HeckomneHcnpoBaHHoe) 3Ha4eHWe 3TN npobHuKa JomkHO BbiTe Ha 20 AB GonbLlue, Yem MakcumarnbsHoe 31 aKkBuBaneH-
Ta CeTW, NPUMEHSAEMOrO MPU N3MEPEHNSIX.

5 [Ins obecnevyeHns NOBTOPSAEMOCTU U3MepeHmii 3HaveHne 3MMIM npoGHUKa AOMKHO BbiTe paBHO TpeByemMoMy 3Ha-
YeHuto npu Nroboi opueHTaumm M-06pasHoit cxemMbl OTHOCUTENBHO NPOGHUKA.

6 Mpumep npobHuka 3MMM npusegeH B [8].

MeTpUYHOe conpoTueneHune M-obpasHoii cxembl ( J JOMKHO BbITk paBHO 150 OMm. Mpu Z = 100 OM napameTphbl

a) Cxema Bepudukaumu npobHuka 3Mr

PucyHok E.3 — CxeMbl Bepudmkaumu, kanubposku npobHuka MM n nsmepeHns 3 acuMMETPUHHOIO SKBMBareHTa
ceTH, nncT 1
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Mpo6Huk
ann |

L-obpa3aHas
cxema
V4

Al

Z/ 4 Rca[

MpuMevyaHusa
1 3aryxaHue npoponeHoro nepexona 3MM;, AB, onpefensAoT ¢ npuMeHeHUeM L-06pasHOi CXeMbl B COOTBETCTBUM
C BbIpaXeHneM

ann, - 20|g|(R‘” IZ)+4Rq +2|

ARy 112) | E1)

2 Ha HeonpegeneHHocTb naMeperus 3l aCUMMETPUHHOrO SKBUBANeEHTa CeTU, NPUBELEHHOrO Ha pucyHke E.3c,
BMMSAIOT TOMHOCTb YCTaHOBKU MapamMeTpoB L-06pa3Hoil cxeMbl U 3Ha4veHue ocTaTouHoro 3N npobHuka. MameHeHue opu-
eHTauumn npobHuka 3 oTHOCUTENBLHO 3aXUMOB L-06pa3Hoi cxeMbl BydeT NPUBOAUTE K OnpefeneHHoln HeonpeaeneHx-
HOCTU KanubpoBKu.

3 MNpumep napameTpoB L-06pasHoOi cxeMbl: NpyU NOTHOM conpoTueneHun Z = 100 OM u Rsym =100 OM ycTaHoBKa
3Ha4YeHns R, = 750 OmM obecneumt 31T npobHuKa, pasHoe 29,97, T. e. npubnuantensHo 30 Ab.

b) Cxema kanubposku npobHmka 3NN

Mpo6Huk McnbiTyembin ASC
3nn
Mopt Mopt
VT z TC no z
d MopTt
u3mepuTens
ZI4 nPn

MpuMevyaHusa

1 3HauveHue 3MM onpefenstoT Kak ykazaHo B NpuMeYaHum 1 K pucyHky E.3a.

2 B 3aBUCUMOCTM OT pa3HOCTU Mexay 3HadeHuem 31 ASC, nognexalwym n3amMepeHuto, 1 3Ha4eHneM ocTaToMHOro
3N npoBHMKa TOYHOCTb U3MEPEHNSA MOXET BbITb NOBLILLEHA NPOBEAEHUEM U3MEPEHUI NPU ABYX OPUEHTaLMAX NPoBHUKa
311 oTHocuTensHO 3axumoB nopta TC aKBMBaNeHTa CETU U ONpeAeNeHns CpeAHero 3Ha4eHUsi pesyrsTaTtoB N3MepeHus.

3 Ans acuMMETPUYHLIX SKBUBANEHTOB CETU, UMetoLLuX Bonee Yem ofjHy napy NpoBOAOB, T. €. NPUMEHSAEMbIX Npu
paboTe ¢ MHOronpoBOAHEIMW NUHKUAMM, U3mepstoT 31 Kaxaoih napel, MPK 3TOM ApYyrue napbl HarpyxatoT Ha obLyee He-
CUMMETPUYHOE NOHOE COoMpoTUBNEHNE Z.

¢) Cxema nsmepeHus 3N acUMMETPUYHOIO SKBMBANEHTa CETU

PucyHok E.3, nuct 2
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¢) 3aTyxaHue obLMX HECUMMETPUYHBIX CUTHANOB MEXAY NOopTOM MoAKN4aemoro obopygosaHus (MO) u noptom
uenbITyemoro TexHuyeckoro cpefcetea (TC).
M3mepeHune 3aTyxaHusa NPoBOASAT B COOTBETCTBUM C PUCYHKOM E.4.

Mopt Mopt
TC no
Z
% A3C
(Y-06pasHbiii
SKBUBAmNEHT G
Swl cetn)
by
MopT usmepurens NP
4 V2

Z, =150 Om; Z, = 50 Om

MpumeyaHuna
1 3HadeHne 3aTyxaHns OGLLMX HECUMMETPUYHLIX CUrHanoB Mexay nopToM MO 1 nopToM TC agecy,, AB, onpene-
TAKT B COOTBETCTBUM C BbIpaXeHWEM

V
8decoup = 20'9‘\/;‘ ~ 8ydiv - (E.2)

2 KoacpdnumeHT kanubposkn ASC &, ONpEeSersioT B COOTBETCTBUN C pUCyHKOM E.6.

3 TpeboBaHMA K 3aTyXaHWio 0MKHbI BhINOMHATLCA B 06enx NonoxeHUsAx nepekniovatens S, 4.

4 Insi acMMMETPUYHBIX SKBMBANIEHTOB CETU, UMeEtOLWUX Bonee YeM ofHy napy NpoBOAOB, T. €. MPUMEHSAEMBIX NpU
paboTe ¢ MHOrONPOBOAHLIMUY SIMHUAMMU, BCe NpoBofa nopta TC u cooTBeTcTBEHHO, NopTa MO, coeamnHAT BMecTe.

PucyHok E.4 — VcnbiTaTenbHas ycraHoBKa NS U3MEePeHUs 3aTyxaHus 06LLMX HECUMMETPUYHBIX CUTHaNoB
Mexay noptom O n nopTom ucneityemoro TC

d) BHocUMblE NOTEPU CUMMETPUYHON CXEMBI.

NamepeHne BHOCMMBIX NOTEPb CUMMETPUYHOI CXeMbl NPOBOASAT B COOTBETCTBUN C PUCYHKOM E.5.

B Ka4yecTBe CUMMETPUPYIOLLUX YCTPOMCTB MpPU U3MEPEHUM BHOCUMBIX NOTEPb 3KBUBANIEHTa CETU MOrYT GbiTb MC-
noNb3oBaHbl ABa WAEHTUYHLIX NpobHuka 3IM. Ona onpegeneHusi Ux coBCTBEHHBIX BHOCUMBIX NOTEPb ABa NpobHUKa
coeaunHAT nocnegosatentHo. ObLee BHOCUMOe 3aTyxaHue AByx npo6Hukos 3I1IM B nonoce Yactot oT 0,15 o 30 My,
AoMmxHO 6bITb MeHee 1 aB.

V4
Iy a @
Up G ASC Ul z
by BY b,
p— L
50 Om

Z =100 Om

PucyHok E.5 — UcnbiTaTenbHasa ycTaHoBKa ANS U3MEepEeHNUS BHOCUMBIX NOTepb ANSA CUMMETPUYHBIX CUTHANOoB MeXAay
noptamu MO n TC
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e) KoachhuyneHT kannbpoBkM aCUMMETPUYHOIO 3KBUBArIEHTa CETU.

N3amepeHus koadduumeHTa KanubpoBKM NPOBOASAT B COOTBETCTBUM C PUCYHKOM E.6.

f) NMonHoe cuMMeTpUYHOe Harpy3o4Hoe COMpPOTMBIIEHUE U Morloca YacToT Nepeaadqu.

[aHHblit napameTp aKBUBaneHTa CETU onpefensieTcs XxapakTepucTukamu UCNbITYeMOoi cucTeMbl. Y-obpasHblie 3KBU-
BanNeHTLl CETU MOrYT BbITb OMTUMU3UPOBaHLI OTHOCUTENBHO LUMPUHLI NMOMOCHI 4acToT Nepeaaqn Npu onpejeneHHoM non-
HOM conpoTUBNEHUNU. N3MepeHue Nonockl YacToT Nepeiayn Npu onpeaeneHHoOM NONHOM CONPOTUBNEHUN CUMMETPUYHON
Harpysku NPoBOAAT C NOMOLLIbIO UCNLITATENBHOW YCTAHOBKU MO PUCYHKY E.5.

Mopt
Z, TC
L]
ASC
(Y-aKkBMBaneHT)
by 150 Om
¢ MNopt nameputens UPM

Z, =150 Om; Z, = 50 Om

MpumevaHua

1 KoahpuuymeHT kanubposkn ASC a AB, onpeaensioT B COOTBETCTBUN C BbIpaXXeHUEM

vdiv'
i

Al (E3)

iy = 20 |g

2 [nA acMMMETPUYHbBIX 3KBUBANEHTOB CETU, UMEOLWMNX Gonee vem OAHY nMapy npoBoAoB, T. €. NPUMEHAEeMbIX NPU
pa60Te C MHOronpoBOAHLIMW NUHUAMU, BCE NpoBOoAa NOpTa UCNLITYeMOro TCwm nopta MO cOOTBETCTBEHHO COEAUHAIOT
BMecCTe.

PucyHok E.6 — VcnblTaTensHas ycTaHoBKa ANa usMepeHus koaddpuuyueHta kanubposku ASC
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MpunoxeHue F
(oba3arenbHoe)

Mpumep aKBMBaNEHTa CEeTU AN KOaKCHanbHbIX U PYrUX 3KPaHMPOBAaHHLIX KabGenen u nsmepeuue
ero napamMeTpoB

F.1 OnucaHue 3KBUBaNeHTOB CETU AN KOaKCUarnbHbIX U APYIMX 9KpaHUpOBaHHbIX KabGenei

MpuMep aKBMBarneHTa ceTU ANA KoaKcuanbHoro kabensa npusefeH Ha pucyHke F.1. B KOHCTPYKUUW NpuBefeHHO-
ro aKBMBareHTa CeTU NpPUMEHEHbI BHYTPEHHWE gpocceny obLero HECMMMETPUYHOIO pexuMa, obpa3oBaHHbIE HAMOTKOW
MWHUATIOPHOrO KoaKkcuanbHoro kabens (MUHUATIOPHBIA Kabens ¢ MomnyXecTKUM CMOLUHBIM MEAHLIM 3KpaHOM UK MUHWa-
TIOPHEI Kabenb B akpaHe ¢ ABOHON ONMeTKoii) Ha deppUTOBLIE KOMbLA.

Ecnu He TpebyeTcs BLICOKOW CTENEHW 3KpaHWPOBKW, BHYTPEHHUI Apoccensb (Apoccenu) obLero HECUMMETPUHHOrO
pexumMa MoXeT BbiTb 06pasoBaH BUdUNAPHON HAMOTKO N30NMPOBaHHOIO BHYTPEHHETO NPOBOAAa SKpaHUpOoBaHHOro kabe-
NS U U30NUpPOBaHHOro 3KpaHa kabens Ha oBLMiA MarHUTHLIA cepevHnK (heppuToBLIA TOpoua).

Mpn MHOrOXMIBHBLIX 3KPaHWpPOBaHHEIX Kabensx agpoccenu MoryT GblTb 0bpasoBaHbl MHOTONPOBOAHOW HaMOTKOM
M30MNUpOBaHHBIX NMPOBOAOB U OTAENBHOMO 3KPaHWPOBAHHOMO NPOBOAa UMW HAMOTKOW MHOMOXMINBHOIMO 3KPaHUPOBAHHOIO
kabens Ha obLMiA MarHUTHBI CEpAEYHMK.

MuHWaTIOpHBbIA
KoakcuanbHbIA kKabenb

KoakcuanbHblin pasbem Merannuueckmin kopnyc

3MNCC c koakcnanbHbIM Kabenem /
S no

KoakcuanbHbiit kabenb

TC

KoakcuanbHbiii kabenb

Wsonupytowas nnactuHa
WwyHT C < 1 nkd

KoakcuanbHbiii pasbem

CoefvHeHWe C 3KpaHOM
KoakcuanbHoro kabens

deppuToBLIe TOPOUAbI

Ry— conpotuenexue usmeputena UPM

MpumeyaHne — [poccenb o6Wero HECUMMETPUYHOIO peXnUMa UHAYKTUBHOCTLIO L. > 1,4 MIH, nonHas napa-
3UTHasA LWYHTUPYIOLLLAS €MKOCTb A0MXKHa BbITe MeHee 1 Nd.

PucyHok F.1 — Mpumep 3kBUBaneHTa ceTu AN KoakcuanbHoro kabens

F.2 UamepeHune napaMeTpoB SKBUBAMEHTA CETH AN KOaKCHanbHbIX U APYrUX 3KPaHUPOBaHHLIX kaBenen

a) BxogHoe nonHoe conpotusnexHue

BxoaHoe nomnHoe conpoTUBNEHUE U3MEPSAIT MeXAy aKpaHOM KoakcuanbHoro kabensi Ha nepexofHoOM pasbeme
ncneiTyemoro TC 1 pasbeMoM oNOpHOro 3asemneHus. MNpu aTom pasbeM usmeputena UPI aormkeH 6biTb HarpyXeH Ha
conpoTtusneHne 50 Om.

b) KoadduumeHT kanubposku

N3ameperus koaduumenTa kanubposkn SC NpoBOASAT B COOTBETCTBUM C PUCYHKOM F.2.
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MopTt Mopt
Z, TC no
aCc
Ans KoakcuanbHbIX
W ApYrux aKpaHu-
poBaHHbIX
Vi kabenen
¢ MopTt nsmeputensa UPM
Z Vo

Vi
%uaiy = 20197 -|: AB

PucyHok F.2 — YcTaHoBKa AN U3MepeHUsi KoadbuLMeHTa KannbpoBKY 3KBUBaNEHTa CETU [ KoaKchanbHbIX
W LpYrux sKpaHUpoBaHHLIX kabenei
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MpunoxeHune G
(cnpaBo4Hoe)

KOHCTPYKLUNS €MKOCTHOTO NPOGHMKA HaANpPs)XXeHNsA U N3MepeHne ero napaMmeTposB

G.1 BBegeHune

B HacTosLLEM NPUIOXEHUN M3MOXEH MeTOoZ KannbpoBKM €MKOCTHOrO NPoGHMKA HanpshkeHusi. icnonb3oBaHue gpy-
rMX MeToA0B KasMGPOBKU A0MYCKAETCA MPW YCA0BUK, YTO HEONPEAENEHHOCTb U3MEPEHUIA NPy UX UCNONb30BaHWUN He npe-
BbILLlAET HeonpeAeNeHHOCTH NPU NCNOJ/Ib30BaHUN MeTofa, YCTAHOB/IEHHOTO B HACTOALLEM MPUIOXEHUN.

G.2 PaccmoTpeHMne cxeMbl EMKOCTHOTO NPO6HMKA HanpsXeHns ¢ OU3NYECKOM TOUKM 3peHns

KOHCTPYKUMS €MKOCTHOro Mpob6HUKa HanpsxeHus npuBedeHa Ha pucyHke G.1. Mpo6GHWMK COCTOMT M3 ABYX KOak-
CuanbHbIX 3M1EKTPOAOB, 3a3eM/ALWEro 3axnma, kabenbHoW onpasBku U ycunutens. BHewHwii anekTpos vcnosb3yeTtcs
B KauyecCTBe 3/1eKTPOCTAaTUYECKOro 3KpaHa A5 YMEeHblUeHUs OWnBoK n3MepeHusi, 06YCNOBNEHHbIX 3/1eKTpPOCTaTUYeCcKoi
CBA3bI0 C NPOXOAAWMMY BAOSb KOHCTPYKLUM Kabensamu.

BHeLLHUi anekTpos

BHyTpeHHUiA anekTpog,

3axuM 3a3eMneHns

MpumeyaHunsa

1 KabenbHas onpaBka MCNOMb3yeTcst A8 LEeHTPOBKU UCMbITYeEMOro kabensi BHyTpu nNpobHuka. dTa onpaBka MOXeT
JencTBoBaTb Kak AW3ANEKTPUK, YBENNYMBAKOLWMNIA 3NEKTPUYECKYI0O €MKOCTb MeXAY UCMbITyeMbiM kabenem v BHYTPEHHUM
3N1eKTPOAOM NPOGHUKA HanpsKeHUs.

2 MNpoBoja MCTOYHMKA NUTAHUS HEO6XO0AMMO 3KpaHUpOBaTb, C TEM YTOObl He 4ONYCTUTbL BO3AECTBMA NOMEX B NPO-
BOJax Ha CXeMbl NMPOBHMKA HaNPsXEeHUS.

PucyHok G.1 — KOHCTPYyKUMA €MKOCTHOro Npo6HMKa HanpsxeHus

OKBMBANIEHTHAsE CXemMa eMKOCTHOTO MPO6HMKa HanpshkeHus npepctaBneHa Ha pucyHke G.2. Ecnm cywecTtByeT Ha-
npsbkeHne mexay kabenem u 3emneit, B pesynbTaTe 3/1€KTPOCTATUYECKON UHAYKUMM NOSABASETCA HaBeAEeHHOe Hanpsxe-
HUe MeXxAy BHYTPEHHUM U BHELWHUM 31eKTpogamu. ITO HanpsaxeHue noctynaeT Ha BXO4 YCUINTENSA C BbICOKUM BXOAHbIM
NOJIHbIM COMPOTUB/IEHNEM, B KOTOPOM YCU/IMBAETCA U NPU HU3KOM BbIXOLHOM COMPOTUBMAEHUU NOJAETCA Ha BXOn U3Mepu-
Tensa VPTI.
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EMKOCTHOE 3a)KMMHOE YCTPOICTBO CBSA3M

TunoBble 3HAYEHNSA INEMEHTOB U XapaKTepUCTUK KOHCTPYKLUW, NpUBeAEHHON Ha pucyHke G.1:
b =25 mm; ¢ =55mMm; d= 100 mm; C = 8nd (guameTp kabensa 26 mm); Cs= 7 no;
Cp=5n®; Rp=1MOmM; \ZS « [1/(/coO)|; Rp>> |U(/'co(Cs + Cp))|; Zop=50 Om; Zr = 50 Om.

MpruMeyaHne — YKasaHHble 3HAYEHUS] He ABASOTCS 06s3aTefibHbIMU. [lONycKalTCs Apyrne 3HaYeHUst U ux
KOM6UHAaLMKU, COOTBETCTBYOLLME TPEGOBAHNUAM, YCTAHOBNEHHLIM B 5.2.2.2.

PucyHok G.2 — JkBMBanNeHTHas cxemMa €MKOCTHOro nNpo6HMKa HanpsxeHus

G.3 iI3mepeHNe YacTOTHON 3aBUCUMOCTU KO3 ULMEHTA KaIMBPOBKHY

McnbiTaTenbHas ycTaHOBKa AN M3MepeHWs 4acTOTHON 3aBMCMMOCTU KoaddhuumMeHTa KannbpoBKU €MKOCTHOrO
npo6HuKa HanpsHxeHus B nosoce paboumx YacToT NnpuBefeHa Ha pucyHke G.3. BepudmkaLlmio eMKOCTHOro npo6HuKa npo-
BOJAT B TaKO nocnefoBaTelbHOCTH:

a) noArotasnuBaloT Kabesnb TOr0 Xe Tuna, YTo UCMNonb3yeTcs € UcnbiTyembiM TC.

MpuMeyaHune — ECAM C @MKOCTHbIM MPOGHMKOM WCMOMb3YHOTCA Kabenn HEecKOoNbKMX TUMOB, Npu KannbpoBke
cnepyeT Bbi6paTh penpe3eHTaTuBHble Kabenu HEeckosbKMX TUMOB U ONpefenvnTb BO3MOXHOCTb pacnpocTpaHeHus nony-
YeHHbIX pe3y/nbTaToB Ha kabenu Apyrux Tunos. KoadduuneHT kanmbpoBku Fapgonyckaetcs onpefensiTb B COOTBETCTBUAM
c ypaBHeHnem (G.3), 0lHAKO peKOMeHAyeTCs NPOBOAWUTL M3MepeHust [a ANa Kaxaoro kabens;

EMKOCTHOV NpOBHUK HanpshXeHus
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b) kKanMBpoBoOYHLI BrOK pasmeLLatoT Ha NacTMHE 3a3eMIIEHNS, KaK yKasaHo Ha pucyHke G.3;

c) oba koHUua Kkabens MNOACOEAMHSIOT K BHYTPEHHUM nopTam KanubpoBodHoro 6noka (nopt 1, nopt 2) (cm.
pucyHok G.3);

d) Npo6HKK pa3MeLLaloT B KannubpoBo4HOM Broke 1 perynupyroT nonoxeHue kabens Tak, 4Tobbl OH NPOXoAUN Yepes
LieHTp kabenbHoW onpaBKu.

M pumMedyaHune — Ecnn KOHLEBbIE NNaCTUHbI Kanm6posquoro onoka HaxoaATcAa CIULWKOM 6nusko K KOHUaM
I'IpO6HMKa HanpsxXeHnA, BospacTtaeT NnapasuTHad eMKOCTb, YTO MOXET YBENTUYNTb NOrpelHOCTb NU3MepeHnA Koe(b(bmumeH-
Ta KaJ'II/I6pOBKI/I Ha BbICOKMX YacToTax. Ecnu KOHLEBbI€ NNaCTUHbI Kanm6posquoro Onoka nsnuwHe yAaneHbl OT KOHUOB
I'IpO6HMKa HanpaXeHuA, ToO Ha BbICOKUX YaCToTax B rpaHuLlax KaJ'II/I6pOBO‘-IHOFO Onoka Moxet CCbOpMI/IpOBaTbCFl croAvan
BOJIHa, YTO TakKXe MOXET yBENMNYnUTb NOrpelllHOCTb N3MepeHUA KOSquDMLWIeHTa KaJ'IM6POBKM.

€) NOACOENHSAIT NOpT 3a3eMreHns NPobHUKa K BHYTPEHHEMY MOpTYy 3a3emneHua kanubposoyHoro 6noka. Mog-
COEAUHSAIOT BHELLHWIA MOPT 3a3eMiieHns kanwbpoBoYHoro 6rioka k onopHOMy 3aseMneHuio. 3asemnsiowas nepemMblyka
AOMmKHa 6bITb MUHUMaIbHON ANWHBI, UMETb Manyto MHAYKTUBHOCTL W HAXOAUTLCS BHE anepTypbl MpobHUKa HanpshKeHUs,

f) reHepaToOp cUrHanoB ¢ BbIXOAHbLIM MOMHbLIM conpoTuerieHnem 50 OM NOACOSAUHAIOT K BHELLHEMY nopTy 1 Yepes
aTTeHtoaTop ¢ 3aTyxaHuem 10 ab;

g) uameputens NPT ¢ BxoaHBIM NOfHBIM conpoTueneHnem 50 OM NOACOEAUHAIOT K BHELWWHEMY NOPTY 2 U HarpyxaioT
BbIXOHOW NopT NpobHuKa Ha conpoTusneHne 50 OM. MamepatoT ypoBeHb curHana V B ycTaHOBMEHHO Nonoce 4acror,

h) nameputens Pl noacoefHSIOT K BLIXOAHOMY MOPTY NPOOHMKa U HarpyxatT BHELUHUIA MOPT 2 Ha conpoTuBne-
Hue 50 OM. N3mepAtoT ypoBeHb curHana U B yCTaHOBNEHHOR Nonoce 4acTor;

i) koadhpuumeHT kannbpoBkn F,, AB, paccunTbIBaOT NO M3MEPEHHBIM 3HAYEeHNAM YPOBHEN cCUrHarna, ucnonb3ys
BblpaxeHue

F,=20Ig|VIU|. (G.1)

G.4 Metoa U3MepeHua npu oueHke BIIUAHUA BHEWHUX NeKTpuiYecKux noneu

G.4.1 BnusiHne BHeLLHEero aneKTpuuyecKoro nons

BnusHne BHeLLHero anekTpu4eckoro nons NposBRSETCS B pesynbrare areKTpocTaTuieckoi CBA3N NpobHMKa ¢ Ka-
6enamu, HaxogAWMMNUCS PSAOM ¢ NPoBHUKoM. MoAenu aneKTpocTaTU4ecKoin CBA3U U WX IKBUBANIEHTHBIE CXeMbl Npej-
CTaBneHsbl Ha pucyHke G.4. O6LiMe HECUMMETPUUHbIE HanpaxeHua V, Ha kabene 2 n nsmepsemoe HanpaxeHue V Ha
kabene 1 HaBOAATCA Ha BXOAHOM 3axMMe NPoBHUKa HaNPsXKEHUS ¢ BLICOKUM BXOAHBIM NOMHBIM CONPOTUBNEHUEM Yepes
emkocti C, 1 C, Kak nokasaHo Ha pucyHke G.4a. [N yMeHbLUEHNS 3NeKTPOCTaTUYECKON CBA3N Yepes eMKocTb C, uc-
Monb3YIOT aNeKTpocTaTudeckuin akpaH. OfHAKO N3-3a HECOBEPLUEHCTBA 3NEKTPOCTAaTUHECKOro 3KpaHa He NpeAcTaBnaeTca
BO3MOXHbBIM UCKITIOYUTL BNUAHUE BHELIHEro ANEKTPUYECKoro nons, obycnosneHHoe aNeKTpoCTaTUHECKON CBA3bI0 MEXAY
BHELUHUM SNeKTPOAOM NPOBHUKa N APYrUM HaPYXHBLIM kabenem (Yepes eMKoCTb CX') (cM. pucyHok G.4.b).

MeToauka nsmepeHns Npu oLEHKe BNUAHUA 3NEKTPUHECKOW CBA3N MeXAY BHELUHUM 3NeKTPOAOM 3neKTpocTaTuye-
ckoro npo6Huka U BHeWHUM Kabenem npuseaeHa B G.4.2.

G.4.2 Metoa n3mepeHua Npu oUEHKe BNMAHNUA BHELLHEro AMNEKTPUYECKOro nonsa

BnuaHue BHeLHEro anekTpu4eckoro nons, obycnoBneHHoe 3aNeKTPOCTaTUYECKON CBA3LIO NPU OrpaHUYeHHON adh-
heKTUBHOCTU 3KPaAHUPOBAHWS, OLEHNBAIOT NPOBEAEHNEM U3MEPEHUII Ha U3MEPUTENBbHON YCTaHOBKE, NPUBEAEHHON Ha
pucyHke G.5. smepeHUn NpOBOAST B TaKON NOCNEA0BaTENbHOCTY:

a) naMepsIoT koapduymeHT kanubposkn F, = 20 Ig |V/U|, npumeHan meTog, yKkasaHHbIn B G.2;

b) pasmeLLiaioT eMKOCTHO NPOBHUK HanpspkeHUs B KanUBpoBoYHOM Brioke psaoM ¢ kabenem Ha paccTosHUK S OT
kabens, paBHoM 1 cM (cM. pucyHok G.5);

C) NOACOEAUHSIOT NOPT 3a3eMNeHNUsA NpobHUKa K BHYTPEHHEMY NOPTY 3a3emneHus kanubposodHoro Bnoka. Moa-
COEAUHAIOT BHELLHWIA NOPT 3a3eMneHNs KanubpoBouHOro Bnoka K NNacTUHe 3a3emMneHns,

d) noacoeanHAIT reHepaTop CUrHaNoB C BbIXO4HbLIM NONHBLIM conpoTueneHuemM 50 OM K BHeLUHeMY nopTy 1 yYepes
aTtTeHtoaTop ¢ 3atyxaHuem 10 ab;

e) nogcoeaunHsaoT uameputenb UPIM ¢ BxogHBIM NONHBIM conpoTueneHnem 50 OM K BHeLUHeMY NOPTY 2 U HarpyXaioT
BLIXOHOW NOPT Npo6HUKa Ha conpoTuenexne 50 OM. M3mepsaloT ypoBeHb curHana Vg B yCTaHOBMIEHHOW NOfoce YacTor,

f) noacoeguHaoT usmeputens NP K BbIXogHOMY NOPTY NPOBHUKa U HarpyxaloT BHELUHUIA NOPT 2 Ha cOonpoTUBAe-
Hue 50 OM. NamepatoT ypoBeHb curHana Ug B yCTaHOBNEHHOW NONOCe 4acToT,

g) paccynUTLIBAKOT NO U3MEPEHHBIM 3HAYEHUAM YPOBHEeWH curHana koaddULMEHT NoJaBNeHUA BNUAHUA BHELIHEro
3MNEKTPNYECKOro Nons 3a CYET aKpaHUPOBAHWA NPoBHUKa, UCNONb3YA BblpaXeHue

Fg = FH(VIU). (G2)
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Ka6enb 2

a) OKBMBa/IEHTHaA CXemMa eMKOCTHOro I'Ip06HVIKa HanpaxeHnsa 6e3 3NEKTPOCTaTUYECKOro aKpaHa

BHYTpeHHWIA anekTpos Ka6enb 2

b) OKBMBa/IEHTHas cXxeMa eMKOCTHOro I'IpO6HI/IKa HanpaxXeHna C 3/1IeKTpoCTaTUuY4eCKMM 3KpaHoOM

PucyHok G.4 — Mopgenb 3nNeKTpocTaTUYecKkon CBA3M U 3KBUBANIEHTHAsA cxema A8 eMKOCTHOro Npo6HMKa HanpsXeHus
KannbpoBouHbIiA 610K BHyTpeHHuiA nopT (NopT 2)

S - paccTodaHue mexay Kabenem v BHELWHUM 3/1EKTPOAOM €MKOCTHOro npo6an<a HanpaxeHna

PucyHok G.5 — M3meputenbHas yctaHOBKa AN1A U3MEPEHUA NOAaBNEHUSA BAUAHUA BHELIHErO 3/1eKTPUYECKOro nonsd 3a
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G.5 ImnynbcHaa xapaKrepucTuka

EMKOCTHOW MPOBHWUK HanpsXeHUs UCMoMb3ylT COBMECTHO ¢ u3Meputenem WPT], N ero KOHCTPYKLWMS He JomKHa
OKa3sblBaTb BNUSAHUA Ha paboTy MPI. Tak kak B cOCTaB €MKOCTHOro NpobHuKa HanpsKeHWs BXOLWT akTMBHas cxema,
HeoBXoAMMO 3HaTk ero UMMNYNbLCHYIO XapakTepuUCTUKY. MIMNYNbCHYO XapaKTepucTUKy eMKOCTHOro NpobHMKa U3MepSIoT ¢
NMOMOLLIbIO reHepaTopa UMMYbLCOB C XapakTepucTukamm B cootseTcTBun ¢ FOCT 30805.16.1.1, npunoxeHus B, C, ana
nonockl 4YacToT B.

MpuMeyaHne — YYuTbiBas TPYSHOCTb UIMEPEHUS UMMYNBCHON XapakKTEPUCTUKM eMKOCTHOTO NpoBHUKa Ha-
npsXXeHnA ¢ NOMOLLbI0 reHepaTopa UMNynbLCoB, NpoBepKa ((VIMI'IyJ'IbCHOI?I cnocoBHOCTU» BO3MOXHa nposegeHnemMm nUsaMme-
PEHUIA ero NMUHERHOCTY NPU Nogade CUHYCOMAArbHBIX CUrHAMOB, MUKOBOE 3HaYeHUe KOTOPLIX PABHO MUKOBOMY 3HaYEHWIO
umnyneca. JonycTUMOCTb NPOBeAeHNs LaHHbIX U3MepeHNii 0BycrnoBneHa TeM, YTO B KOHCTPYKLUM EMKOCTHOro NpoBHMKa
HanpPsKEHUs! OTCYTCTBYHOT AETEKTOP U MOMOCOBOR ounkTp. 15 MUHUMU3ALMN aMnUTYL bl OTPaXeHHOro curHana npu uc-
NoNb30BaHWUK KoakcuanbHOro Kabens Mexay reHepaTopoM CUrHamoB U KanuBpoBOYHEIM BOKOM MoxeT noTpe6oBaTkes
BKITlOMeHNe aTTeHoaTopa. Ecru cTabunuaaums YacToTHON XapaKTepucTUKN HeoBsaaaTernbHa, aTTeHraTop He TpebyeTcs.

NmnynbcHas XapakTepucTuka reHepatopa UMMynecoB fomkHa 66Tk 0,316 MBc B nonoce Yactot ot 0,15 go 30 MMy
B cooTBeTcTBUM ¢ TOCT 30805.16.1.1, mabnuya B.1. CnekTp curHana reHepatopa UMNynbCOB NPaKTU4YECKN He MEHSEeTCH
fo vactoTel 30 My, MpubnuxeHHoe 3Ha4YeHne WNPUHBI UMMYNBCa T ONPefenAeTca U3 ypaBHEHUS

©=1(xf,). (G.3)

Mpwu f,, = 30 M"Y 3Ha4eHune T = 0,0106 mKc.
AmMnnuTyaa umnyneca A onpegensieTca no popmyne

A=0,316/t=29,8V. (G.4)

N3 opmynel (G.4) cnepyeT, 4TO €MKOCTHOW MPOGHUK TOKa AOMKEH COXPaHATb NIMHENHOCTL NpU nojave Ha Hero
CUHYycOWAanbHbIX CUrHarNoB ¢ amnnTyA o HanpshkeHus go 30 B. JiuHeiHocTe NpoBHMKa NpoBepsAoT MsMepeHueM Koad-
uumeHTa KanmbpoBKM F, NpK yBeNU4eHUM aMnaIuTyabl HanpsxeHua reHepatopa curHanos Ao 30 B.

G.6 3aBucMMocCTb KoadbcpuumeHTa KanubpoBKM

KoatbpuuneHT kannmbpoBKM eMKOCTHOrO NpobHWKa TOoKa 3aBUCUT OT AMaMeTpa UcnbiTyemoro kabens u ero nomno-
XEHUsI BO BHYTPEHHEM arnekTpoae npobHuka. [MNpu namepennn koHAyKTUBHBLIX MPIM HeobxoguMo 3HaThb TOMHOE 3HadYeHue
KoadpdpmLmeHTa kanMbpoBKM eMKOCTHOro MpobHuKa. PacqeTt koadduuneHTa kanubposkn ana kabensa nroboro Tuna npega-
CTaBMAET CNOXHYIo 3aaady. [MoaToMy 6bINo NpoBeAEHO Mccref,oBaHNE OLIEHKN BNUSIHUA KOHUrypauum kabensa Ha Koad-
PULMEHT KannBpoBKU EMKOCTHOrO NPOBHMKA HanpsXeHUs.

Ansa kabeneit pasnnYHBIX TUMOB U UX Pa3fMYHOTO OTHOCUTENBLHOTO PaCMONOKEHUSI B U3MEPUTENBHOW YCTAHOBKE
NPOBOAUNUCE CPABHEHNA 3HAYEHMIA KoapdULMEeHTOB KannBpoBKK, MONYYEHHbIX pacHETHBEIM NYTEM W B pesynkrate u3Me-
peHuin. UameHeHne koadduumneHTa KanubpoBKU NpU M3MEHEHUN MONOXEHMUS Kabens Bo BHYTPEHHEM 3MEKTPOAE €MKOCT-
HOro Npo6HUKa HaNPsXXeHWs NokazaHo Ha pucyHke G.6. Mpu NpoBefeHUN IKCNEPUMEHTOB Kabernb 3aMeHANCA MegHbIM
WTBIpEM.

CnnowHasa NUHNA Ha pucyHke G.6 UnnioCcTpUpyeT pesynbraTkl pacyeToB B 3aBUCMMOCTUA OT WU3MEHEHUS eMKOCTH
MeXAY BHYTPEHHUM 3NeKTPOAOM U kabeneMm, a ToYKaMu OTMEYEHbI U3SMEpEHHBIE 3HaYeHUs. Pe3yneraThl pacHeToB XOpoLUo
CornacyloTecs ¢ AaHHbIMU U3MepeHuii. MoxHo caenaTk BbIBOA, YTO KOaddULMEHT KanubpoBKN eMKOCTHOro NpobHuKa Ha-
NPSKEHUA HE 3aBUCUT OT PacnoNOXeHUs Kabensa Bo BHYTPEHHEM aneKTpoAe Npu 3HaYeHUN KoapdULUeHTa CMeLLEHNUA He
6onee 0,8. Takum o6pasoM, AN MUHUMM3ALMM MOrPELLHOCTU U3MepeHUii HeobxoauMo pacrnonaratb kabGenb, B KOTOPOM
BbINOMHSAIOTCA U3MEPEHUS, NO OCU BHYTPEHHETO 3NeKTpofa EMKOCTHOIo NpobHuKa.

OTKNOHeHNe koahdpuuneHTa kanubpoBKN eMKOCTHOrO NpoBHMKa HanpsbkeHus F,, AB, OT pac4eTHOro 3Ha4YeHus
B 3aBUCMMOCTU OT paguyca kabensi nokasaHo Ha pucyHke G.7. CnnoLwHas NMHUA UNNIOCTPUPYET pesynbTaTbl pac4eToB
3HaYeHUA F,, BEINONHEHHBIX NO hopmMyre

Fp=p—9 2, (G.5)

c,.. b
p |geT

ref
rae € — ANINeKTpuYeckas NPoOHULAEMoCTh;
a,— Papuyc kabens, ncnonbsyeMblili B ka4ecTBE ONOPHOro 3HAYEHUS!.
Lpyrue KOHCTaHTLI NoKasaHbl Ha pucyHke XK. 1.
3Ha4YeHns eMKocTU Cp, a TaKke KoadULUMEHTa YCUIMEHUA YCUNUTENS C HU3KUM BbIXOAHLIM COMPOTUBIIEHUEM MO-
TNy4eHbl U3MepeHueMm.
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OKBUBAJIEHTHbI paAuyc Kaxnoro kabens onpegenieH ¢ yyeToM CyMMapHOl niowagn nNonepeyHoro ceYeHust Bcex
npoBOAOB, BXOAALLMX B kKabesb, U COOTBETCTBYET MJjolWiaAn NOMNEPEYHOro CeYeHnss MeaHOoro WTbips. Yncao npoBofoB B
Kkabene meHsinocb oT 1 go 12. Ha pucyHke G.7 BUAHO, YTO pacyeTHble 3HAYEHWSA XOPOLIO COrnacylTcs C pe3ynbTaTom
M3MEPEHNS NpKU UCMNOMb30BAHUM MEeAHOro WThbipsA. Pa3Huua Mexay U3MepeHHbIMU pedynbTaTaMu A8 peasibHOro kabens
N pacyeTHbIMW 3HAYEHUAMU HaxoauTcs B npegenax 2 ob. DToT pe3ynbTar NokasbiBaeT, YTO KO3(PUUMEHT KannbpoBKM
MOXET 6bITb NPUBAMKEHHO ONpefenieH ¢ NOMOLLbI BbipaxeHus (G.5) ¢ yueTom njowagn nonepeyHoro CeYeHNs Kaxaoro
Kabens.

a — paguyc kabensi; b — BHYTpPeHHWIA paguyc BHYTPEHHEro
3NeKTPoAa; C — BHYTPEHHUIA pagnyc BHELLHEro 31eKTpoaa; A —
paccTosiHue Mexzy LeHTpamu BHYTPEHHEro anekTpoaa 1 kabens

PrucyHok G.6 — OTk/NoHeHUe KoahpuuneHTa Kanmobpos-

KA MpU U3MEHEeHUW NonoxeHus kabensa BO BHYTPEHHEM
3/1eKTpoAe eMKOCTHOro NPo6GHUKa HanpshxXeHus 0,2 0 02 04 06 08 10 12
KoappuumneHT cmewwenns al(b - a)

1 1 1
I k5

|
0 50 100 150 200
OTHOwWweHne paanycos bla

¢ - V3MepeHHble 3HayeHus (kabenb);
O - n3MepeHHble 3Ha4YeHns (MeaHbIl WTbIpb)

MpumeyaHue — To BepTMKaNbHOW OCU yKa3aHO OTK/IOHEHWe koadhduuneHTa KanubpoBkM Fa OT pacyeTHOro
3HayeHuna npu onopHomM 3HayeHun bla = 10.

a— paguyc kabensi;; b— BHYTpeHHWiA paguyc BHyTPEHHEro anekTposa

PucyHok G.7 — Pe3ynbTaTt Ucc/iefoBaHns 3aBUCMMOCTU KO3 (PULMEHTA KaNN6POBKM €MKOCTHOrO NpoGHMKa
HanpshkeHusi oT paguyca ka6ens
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MpunoxeHue H
(cnpaBouHoe)

O60cHOBaHMe MMHUMaNbHOTO k03thPULIMeHTa Pa3BA3KM MeXAY 3aXKUMaMu CETU NUTaHUSA
u 3axumamm «Ucnbityemoe TC»/»Usmeputenns UPIM» V-06pasHOro akBuBaneHTa ceTu NUTaHUA

Ana ymeHbLUeHUA BNUSAHWA MOMHOro COMPOTUBMEHUA CETU NUTaHUSA, 3Ha4YeHWe KOTOPOI ABMAETCA HeornpeaeneH-
HbIM, Ha BXO4HO€ MOJSIHOe COMpoTUBIieHWe V-06pa3Horo aKBMBarneHTa CeTU NUTaHWA CrnefyeT YCTaHOBUTb MUHUMATbHBIA
KO3 PULIMEHT pasBsA3KM MEXAY 3aXUMaMU CeTU NUTaHWUA U pasbeMoM «Mameputens UPT» npu onpefeneHHoi Harpyske
Ha 3axumax «Mcnbiryemoe TCx». [MNpu onpeaenerHun koadduLumeHTa pasBasku HeOBX0AMMO YyUUTEIBaTE pasnnyHbIE TUMbI
V-06pa3HbiX 9KBUBANEHTOB CETU NUTaHWA. CxeMa naMepeHuns koaduLmeHTa passaskm npuseeHa Ha pucyHke H.1.

40 b

U3ameputennb 3axuMbl
nPn Ry cetm 50 Om 50 Om

—1
50 Om|U; 50 Om| U4

MpumevaHue — HanpsxeHne Uy U3MepsIOT OTLENEHO MPW Harpyske UcTouHuKa nutaiusa 50 OM. HanpskeHue
U, MoXeT BbiTb U3MepeHo Ha 3axumax «McenbiTyemoe TCx» unun Ha pasbeme «Mameputens UPT» (B 4.7.2 ycTaHOBREHO,
4TO HanpsixeHue U, HeoBXxoANMO onpefensaTs Ha pasbeMe «Mameputens UPT»).

PucyHok H.1 — Cxema usmepeHus koadpdpuumueHTa passasku

Mpu sHa4YeHnn conpoTusneHns R, = 4 950 OM koadpcpuumeHT passasku (20 Ig U,/U,) paseH 40 gb. Ecnu npu pan-
HOM 3Ha4eHUM R, 3aXUMbl MUTAHUSA 3aMKHYTb HAKOPOTKO UMK Pa3oMKHYThL (PEXUM XOMoCTOro X0Aa), U3MeHeHue conpo-
TUBNEHNA Ha 3axxumax «Mcnbityemoe TC» coctaBut 1 %. CnegoBatesibHo, YTOObBI BIUSIHUE CONPOTUBNEHUS CETU MUTAHUSA
Ha conpoTUBMEeHWe 3KBUBaNeHTa CETU NUTaHUS GbINo orpaHuyeHo aHadyeHumeM 1 %, Heobxoguma passaska 40 oAb (nopsgok
n3MepeHns KosddULMeHTa pa3BA3KU NpuBeeH B 4.7).

Mpu oueHKke HeonpeaeneHHocTW wusMmepenus WPI ¢ nNpuMeHeHUeM 3KBUBANeHTa CETU B COOTBETCTBUU C
FOCT 30805.16.4.2 npuHATO, YTO AOMYCTUMOE OTKITOHEHWE BXO4HOMO NOMHOro CONPOTUBIEHNUA 3KBUBANEHTa CETU COCTaB-
nsaet 20 %, 1 BNUAHWE COMPOTUBIIEHUA CO CTOPOHLI CETEBLIX 32KMMOB HE YYMTHIBAETCS.

[apaHTUpoOBaTL OTCYTCTBUE TaKOro BMMSAHUS He NpeAcTaBnseTcA Bo3MOXHbIM. OfHako npu passaske 40 aob co-
XpaHAEeTCA AONyCTUMOE OTKNoHeHWe 1 % Ans yveTa BNUAHUSA CONPOTUBIIEHMS] CO CTOPOHBI CETEBbIX 3aXUMOB. Hanpumep,
ecnu HeonpegeneHHocTb uaMeperns WUPI, obycnoBneHHas OTKIOHEHUEM BXOAHOMO MOHOrO CONPOTUBNEHWUS 3KBUBA-
NeHTa CeTU nuTaHus, paBHa 2,6 4B (em. FOCT 30805.16.4.2, npunoxeHue A, nyHKm A.2), TO cocTaBnaowas gaHHoOW
HeomnpefeneHHOCTH 3a CHET HEM3BECTHOIO 3Ha4YeHNs NOSTHOrO COMNpPOTUBNEHUs ceTu nNuTaHus GyaeT pasHa 0,13 gb.

Mpu koachbuLumneHTe pa3esaskn 40 4B BNUSHUE Harpyskn Ha CETEBLIX 3aXUMax Ha KO3 (ULUEHT KanubpoBKN 3KBU-
BalieHTa CeTW NUTaHUA orpaHnyeHo, U obnerdeHo ocnabneHue nomex, JeiCTBYIOLMX B CETU NUTAHUS, A0 YPOBHA HUXeE
KpuTudeckoro. [JononHUTeNsHoe NofaBreHne noMex MOXeT OblTb JOCTUIHYTO 3@ CHET (hUnbTpaLmu.

OnbIT NnponasoguTenei CBUAETENLCTBYET O BO3MOXHOCTU JOCTATOYHO MPOCTLIMK cnocobamn NoNy4nTb 3Ha4YeHUe
KoahbuumeHTa pa3Basku, pasHoe 40 4B (ecnun gaHHoe 3HaueHMe pa3BA3KK eLle He obecrneyveHo), Harlpumep nNyTeM ycTa-
HOBKW KOHAEHcaTopa Mexgy 3aXuMamu ceT NUTaHus U 3emrei.
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MpunoxeHue |
(cnpaBouHoe)

O60cHOBaHUe AONMYCTUMOIO OTKIIOHEHUS apryMeHTa BXOOHOro
NOJSIHOro CONPOTUBIIEHUA V-06pa3HOro sKBUBasieHTa ceTu NUTaHUA

3HadeHne HeonpefieneHHOCTN U3MepeHnii U, ycTaHoBneHHoe B FOCT 30805.16.4.2 Ans nsmepenus NPT ¢
NPUMeHeHNeM SKBMBaNeHTa CeT NUTaHWsA, PaccHUTLIBANOCh Ha OCHOBaHUN «Kpyra HEeONpefeneHHocT» AZ, (cM. pucy-
HOK |.1), KOTOPBIA MOXHO TakXe Ha3BaTb KPYrom A0MyCTUMbIX OTKITOHEHNIA NOSTHOTO COMPOTUBREHUS.

MpaHULbI 3HaYEHWA apryMeHTa

MpaHuubl 3HaYeHus Moayns

A MOMHOMO CONPOTUBMEHUSI
Kpyr AonycTUMBIX OTKIMOHEHWIA
no FOCT 30805.16.4.2
j250mM| Agp
MonHoe
conpotuanexHue ACI
Pacn
0 Om 50 Om

Moaynb nonHoro conpoTuereHus, Om

PI/[C)/HOK [.1— Onpe,qeneHme A0NYyCTUMBIX OTKIMOHEHMWI 3HAYEHUA MOAYIA NOSTHONo CONpPOTUBIEHUA U apryMeHTa

OpfHako cyLlecTBylOLME aHanM3aTopkl LeNei He No3BonsoT onpegenuTb Kpyr AONYCTUMbIX OTKIOHEHWIA Ans non-
HOro CompoTUBMeHusA. [Ans sToi Lenn MOXeT notpeboBaTbCA [OMONMHMTENBHOE MporpaMMHoe obecrnedeHune. NoaTomy
peKOMEeHLYyeTCA AOMOSHATENBHO K YCTaHOBNEHHOMY Tpe6oBaHWIo B 4aCcTU 4OMNYCTUMOrO OTKNOHEHWUS 3HA4YEHUA MOoAyns
MOMHOro conpoTuBneHns fobaenuTb TpeboBaHne K AONYCTUMOMY OTKNOHEHUIO apryMeHTa NOMHOr0 CONPOTUBNEHUA.

B cooTBETCTBMU C PUCYHKOM |.1, MICNONBL3YA TPUrOHOMETpUYeckue pyHKUMK, nonyyatoT npu A|Z)/|Z] = 0,2 aonycTtu-
MO€ OTKITOHEHUWE apryMeHTa NonHoro conpotusneHusa Ae = 11, 54°.

B ka4ecTBe TeOpeTU4ECKO OCHOBbI BBIMUCAIEHNA HEONPEAENEHHOCTU N NOBTOPAEMOCTU PE3yNLTaToB U3MEpEeHNit
KOHAYKTUBHbIX MOMEX ¢ NOMOLLbIo V-06pa3Horo akBuBaneHTa cetu ucnonbayercs [5]. [ns o6bACHeHNS BNMAHNA OTKNOHe-
HUI apryMeHTa NomnHoro conpoTuarieHus V-06pasHoro sksuBaneHTa ceT MoryT BuiTb MCMonb3oBaHbl ypaBHeHUs (6), (5)
us [5]:

AUm _Zgo+Zia| b AUg |, _Zao [AZin _Ag

Unt  Zg+Zip \ao Ugo ) Zg+Zin\ 213 Zgo

rae Up; — WCTMHHOe nokasaHue HanpsxeHus usmeputens WPTI, cooTBeTcTByloliero Tpe6GosaHuAM
IOCT 30805.16.4.2, B naeanbHbIX YCNoBUSAX;

Z13 — naeanbHoOe BXOQHOE€ NOHOE ConpoTUBNeHue V—O6pa3H0r0 3KBUBaneHTa ceTu NUTaHuA,
Zin=2Zy3+ AZp,

Zgo Ugp — VCTUHHBIE 3Ha4eHUsA napameTpos UcTodHuka UPM (1. e. ucnbityemoro TC);
0y — WCTUHHOE 3Ha4eHne KoadduyneHTa kanmbposkn V-o06pasHoro skBUBasieHTa ceTm,

AUy, Aa, AUy, AZ;,, AZy — OTKNOHEHUA OT UCTUHHLIX UMK NAeanbHbIX 3HAYEHUA.

m

[ns onpegeneHusi BIUAHWSA LOMYCTUMBIX OTKITOHEHW apryMeHTa NOIHOro CONpOTUBIIEHUS Ha 3HavYeHue Heonpefe-
NEHHOCTN nsMepeHus cocTaBnstolmne Aa, AUy AZ 4 MOryT BbiTh MPUHATL PaBHLIMM HyIHO, TOFAA UCMOSL3YS YpaBHEHUA
(6), (7) B [5], nonyyatoT

AUm _ _Zdo [ AZp |_, AZ
= =c2
Unt Za+Zpn\ 213 Z13
ABcontoTHoe 3HaveHne KoapduLmeHTa Cy Kak PyHKLMKM PasHOCTU @pryMeHTOB ¢ = ¢z, — Pgg = Pacn — Pyt NON-

HBIX CONPOTUBNEHUIA Z; U Zyg = Z 41 NPVBEAEHO B [5], pUCYHOK 15, ANS HECKOMBKUX 3HA4EHWUH COOTHOLLEHNS |Z43/Z 4 |.
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AGConioTHOe 3HaYeHne koadduyneHTa C, Bbino paccunTaHo AN HECKONbKUX 3HaYeHUit gy re (0°, — 45°, — 90°),
Pacn (0% 300, 46°), |Z43/Z4| (0,1; 0,2; 0,4; 0,8; 1,0; 1,4) n Apyep (—23°% — 11,59 11,59, 23°).

AGcorntoTHoe 3HaueHne koapduLmeHTa AZ; /7,5 NPUHATO paBHbIM 0,2 (T. €. 3HAUYSHUI0 MaKCUManbHO A0NYCTUMOro
OTKINOHEHWUs1 MOAYNA BXOAHOro nornHoro conpotusnexusa OCI).

ﬂ.l'lﬂ CpaBHeHUA OTKNOHEHUI HanpsXXeHuA, Bbl3BaHHbIX OTKIMOHEHUEM apryMeHTa NnoyiHoro CONpoTusneHunsa, ypoBHu

HanpsDKeHUA paccyUTbIBaNUCh No oopmyne
AU
20Ig( ——”'j.
Umt

CpaBHeHUe OTKNOHEHN HaNPSKEHNA NPOBEAEHO NPN AQycn = —23° U

Apyen = —11,5° a Take npu Apyen = 11,5° M Apyen = 23°, T. e. paccunTaHa pasHOCTb 8 OTKNOHEHW YPOBHSA Ha-
npsbxeHUa nNpu 23° n yposBHA HanpskeHUs npu 11,5°. Mpu 3TOM NonyyeHsl crnegyowue pesynbsraThbi:

npu oyrc = 0° M @y = 0° pasHocTb & = 0,018 AB (max);

NPV @yre = — 45° U o5 = 46° pasHoceTb & = 0,27 aB (max);

npu Qyrc = — 45° U pzcn = 30° pasHocTb & = 0,86 AB (max);

npy Qyre = — 90° U @z = 46° pasHocTb & = 3,07 B (max).

CpaBHeHUe OTKIMOHEHUIA YPOBHA HANPsHKEHUA NpU Apyen = 23 ° U Apgen = 11,5 © nokaswiBaeT, YTo Ha NoBTOpSA-
€MOCTb pe3ynsratoB U3MEpeHWA BAUSIET He TONbKO MOAYNb MOMHOro conpoTuBneHusi V-obpa3Horo skBMBaneHTa cCeTH
MUTaHUS, HO Takke YacToTa (KOTOpas ONpeensieT Pyan) U 3HaUYEHUe apryMeHTa oyrc (CM. Takke [5], pucyHok 15). Takum
obpa3soM, npoBejeHHble pacyeTbl NOKa3bIBaloT, YTO HEAOCTaTOMHO ONpefenuTs A0MYCTUMOE OTKITOHEHUE 3HauYeHUs Mo-
YA BXOAHOro MOMHOMo ConpoTMBeHNs V-06pas3Horo akeusaneHTa cetu NuTaHus. OrpaHuyeHne onycTUMOro OTKIOHe-
HWUA aprymeHTa MosiHoro conpoTueneHns V-o6pasHoro sKkBUBarieHTa ceTu NUTaHWA U ucnonb3oBaHue ASC co 3HaYeHUeM
|APacn max] = 11,5 © He BbI3bIBaeT npoGriem npu usrotoeneHnn V-obpasHoro 3CI1, HO ynydllaeT NOBTOPSAEMOCTb pe3yrib-
TaToB M3MEPEHUN ANA WAEHTUYHLIX UCTIbITYyeMbIX TC.
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MpunoxeHune A
(cnpaBouHoe)

CBeZleHUsl 0 COOTBETCTBMM MEXIOCYAapPCTBEHHbIX CTAHAAPTOB CCbISIOYHBIM MeXAYHAPOL4HbLIM
cTaHgapTam

Tabnuya JA1

OBo3HayeHVe U HaMeHoBaHue
MeXAyHapoaHoro ctaHaapTa

CreneHb
COOTBETCTBUA

O6o3HauyeHWe U HaMMeHoBaHue MeXrocyaapCcTtBeHHOro
CTaHgapTa

IEC 60050-161:1990 MexayHapoaHbIi
3NeKTPOTEXHUYECKUI croBapb. [Masa 161.
OnekTpoMarHuTHast COBMeCcTMOCTb

NEQ

FOCT 14777—76 Papnonomexu WHAYCTPUanbHble.
TepMuHbI U onpeaeneHus

IEC 60050-161:1990 MexayHapoaHbIi
3NEeKTPOTEXHUYECKUIA croBapk. [Naea 161.
OnekTpoMarHuTHasi COBMeCTUMOCTb

MOD

[OCT 30372—95 CoBMeCTUMOCTb TexXHUYECKUX
CpeAcTB aneKTpoMarHuTHas. TepMuHel U onpeaeneHus

IEC 61000-4-6:2008 QGnekTpoMarHutHas
coBMecTUMOocCTb (OMC). HacTb 4-6. MeToAbl
UCMbITAHWIA U WU3MEpPeHWd. YCToMYMBOCTb
K KOHAYKTMBHBIM NOMeXaM, HaBefeHHbIM
paanoYacToTHEIMU NONAMU

MOD

[OCT 30804.4.6—2002* Co0OBMECTUMOCTb TeXHUue-
CKUX CPEACTB 3MEKTPOMarHUTHas. YCTOWYUBOCTb K KOH-
OYKTUBHBIM NOMexaM, HaBeAEeHHbIM pPagnoYacTOTHLIMM
3NEeKTPOMarHUTHeIMK NnonaMun. TpeboBaHWUA N MeToAbI UC-
NbiTaHWi

CISPR 14-1:2005 3nekTpomarHuTHas co-
BMeCTUMOCTb. TpeboBaHua Ans GbIToBBIX
YCTPOWCTB, SMeKTPUYECKUX MHCTPYMEHTOB
W aHanoru4yHelX ycTponcTs. Yactb 1. Anek-
TpOMarHuTHas sMuccus

MOD

FOCT 30805.14.1—2013 (CUCMP 14-1:2005) Co-
BMECTUMOCTb TEXHUYECKUX CPEACTB ANEeKTPOMarHUTHas.
BbiToBblE NPUGOPSI, 3MEKTPUHECKUE WHCTPYMEHTHI U aHa-
nornyHble ycTpoiictea. PaguonoMexn UHAYCTpUanbHble.
HopMbl 1 MeToabl U3MepeHuit

CISPR 16-1-1:2006 TpeboBaHus Kk anna-
paType Ana UsMepeHus paguornomex u no-
MEXOYCTOMYMBOCTN N METOALI U3MEPEHUN.
Yacts 1-1. Annapatypa Ans U3MepeHua
pagvornoMex M nomexoycroiumsBocTu. W3-
MepuTensHas annapartypa

MOD

MOCT 30805.16.1.1—2013 (CUCNP16-1-1: 2006) Co-
BMECTUMOCTb TEXHUYECKUX CPEACTB AMEKTPOMarHUTHasi.
TpeboBaHua k annapatype ANs U3MEpPEeHUs NapameTpos
WHAYCTPUANbHBIX PAAUONOMEX U NOMEXOYCTOWUNBOCTHN U
MeToAbl U3mepeHunii. Yactb 1-1. AnnapaTtypa Ana usme-
peHun napamMeTpoB UHAYCTPUANbBHBIX PAANMONOMeX U no-
mexoycToitumsocTi. Mpubopbl ANS N3MEPEHNUSA UHRYCTPU-
anbHbIX pagnonomex

CISPR 16-2-1:2005 TpeboBaHusa k anna-
paTtype Ansi U3BMEpPEHUS paguonoMex 1 no-
MEXOYyCTOMYMBOCTU U METOALI U3MEPEHUIA.
Yactb 2-1. Metoabl U3MepeHMWiA pagnono-
Mex U nomMexoycTohumBocTU. MN3mepeHue
KOHZAYKTUBHBIX pagunonomMex

MOD

MOCT 30805.16.2.1—2013 (CUCTIP 16-2-1: 2005) Co-
BMECTUMOCTb TEXHUYECKUX CPEACTB ANEKTPOMarHUTHas.
TpeboBaHua Kk annapatype AN U3MEPEHUs NapameTpoB
WHAYCTPUANbHBIX PaguonoMex U MNOMEXOYCTONYMBOCTU
n Metofbl UsMepeHui. Yactb 2-1. Metoabl nsMepeHumn
napameTpoB MHAYCTpUanbHLIX paguonoMex U NOMeEXo-
ycToiumBocTU. U3amepeHne KOHAYKTUBHBIX paguonomex

CISPR 16-4-2:2003 TpeboBaHusa k anna-
paType Ans UsMepeHusi paguornomex u no-
MEXOYCTOMYMBOCTU U METOALI U3MEPEHUHA.
Yactb 4-2. HeonpegeneHHOCTH, CTaTUCTU-
Ka n mofenupoBaHue HopM. HeonpeaeneH-
HOCTb M3MepeHuid B obriactu SMC

MOD

FOCT 30805.16.4.2—2013 (CUCTIP 16-4-2: 2003) Co-
BMECTUMOCTb TEXHUYECKUX CPEACTB ANEKTPOMarHUTHas.
HeonpeaeneHHocTe U3MepeHWid B obnactn anekTpomar-
HWTHOW COBMECTUMOCTH

CISPR 22: 2006 O6opypoBaHue WHGOp-
MaLMOHHbIX TEXHONOrUA. XapaKTepucTuku
paaguonomex. HopMbl M MeToAbl U3Mepe-
HUA

MOD

FTOCT 30805.22—2013 (CISPR 22:2006) CosmecTu-
MOCTb TEXHUYECKUX CPEACTB aneKTpomarhutTHas. O6opy-
JoBaHue UHOPMAaUMOHHBIX TexHonoruwin. Pagnonomexu
nHAyCcTpUanbHble. HOpMbl U METOA LI UCNBITAHWIA

n pumMmevyaHune — B HaCTOﬂLLleVI Ta6nv|L|,e ncnonb3oBaHbl cnejgywwune 0603Ha4YeHnst cTeneHn CooTBETCTBUS

CTaHAapToB:

- MOD — moguduuympoBaHHbIe CTaH4apThl;
- NEQ — HeakBuBarieHTHble cTaHAapThl.

* B Poccwuiickoii ®epepanuun gericteyeT FTOCT P 51317.4.6—99 (M3K 61000-4-6—96).
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CISPR 16-2-1:2003

CISPR 16-3:2003

IEC 60050-161:1990

CISPR 22:2006

CISPR 16-4-1:2003

John Wiley & Sons

ITU-T PekomeHaauma
G.117 (1996)

Makdapnaiit, |IEEE
transaction on EMC.
1999, Tom 41

Bbubnuorpadusa

TexHuueckne TpeboBaHWA K annapatype ANSA N3MepPeHNsa pagMonoMex U NoMexoyCToii-
YUBOCTU U MeTOALI M3MepeHunid. YacTb 2-1. MeToabl UsMepeHus paguonomex u nome-
XOyCTON4UBOCTU. M3MepeHne KOHAYKTUBHBIX NOMeEX

TexHuuyeckne TpeboBaHWA K annapatype ANSA U3MePeHUs pagmonomex U NoMexoycToii-
UYMBOCTU U MeTOAbI M3MepeHnii. YacTb 3. TexHudeckue oryetsl CUCIIP

MexayHapofHbIi  aneKTpoTeXHUYeckuid cnosapb. [naea 161. 3nekTpoMarHuTHas
COBMECTUMOCTb

Ob6opyaoBaHue NHDOPMaLMOHHBIX TEXHONOIMIA. XapaKkTepuctuku paguonomex. Hop-
Mbl U METO/Ibl M3MEPEHUiA

TexHuuyeckue TpeboBaHUA K annapaTtype AN UsmMepeHusa pagmornoMex U NoOMexoyCTo-
YMBOCTM U METOA LI UsMepeHuit. YacTb 4-1. HeonpeeneHHocT, cTaTUcTUKa N Mogenu-
poBaHue HopM. MHCTpyMeHTanbHasi cocTaBnsitoLas HeonpeaeneHHOCTU U3MepPeHuiA

MaruutHele Lenu u TpaHcgopmaropsl, 1947

Bonpockl, kacatowmeca acCUMMETpUn NUHWIA Nepeaayvn OTHOCUTENBLHO 3eMnn

Mpo6HMK ANs N3MepeHNs ANEKTPUIECKON aCUMMETPUN CETEl U YCTPOWCTB



rOCT 30805.16.1.2—2013

YAK 621.396/.397.001.4:006.354 MKC 33.100.10 MOD
33.100.20

KnioueBble CNoBa: anekTpOMarHuTHas COBMECTMMOCTb TEXHUMECKUX CPEACTB, UHAYCTPUanbHbIe paauonome-
XU, IKBMBANEHTbI CETH, NPOBGHUKN, YCTPONCTBA CBA3U, U3MEPUTENb UHAYCTPUANbLHBIX PaAUONOMEX, UCTIbITYe-
MO€ TEXHUYECKOE CPEACTBO, METOAbI UCTIbITAHMIA
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