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MpeaucnoBue

Lienu, 0CHOBHbIE MPUHLMNBI U OCHOBHON MOPAAOK NPOBEAEHMA paboT No MeXrocyaapCTBEHHON CTaH-
Aaprusayun yctaHosneHol B FOCT 1.0—2015 «MexrocyaapCTBeHHaa cuctema crtaHgaprusaumum. OCHOBHble
nonoxenusay» n MOCT 1.2—2015 «MexrocygapcreeHHasa cucrema craHgaprtusagyuun. Ctangaptbl Mexrocyaap-
CTBEHHbIE, NPaBUA U peKOMEeHAALMM MO MEXTOCYAAPCTBEHHOW cTaHaapTusauuu. MNpasuna pa3pabotku, npu-
HATWS, OGHOBNEHNA U OTMEHbI»

CeepfieHUA 0 cTaHaapre

1 NOArOTOBNEH ABTOHOMHOWM HEKOMMEPYECKON opraHusaumein «Hay4yHO-TEXHUYECKUI LEHTP cepTu-
dukauyum anektpootopyagosanua «MC3M» (AHO HTLIC3 «MC3l») Ha oCcHOBE COGCTBEHHOrO NepeBoaa Ha
PYCCKMI A3bIK aHITOA3bIYHOW BEPCMM CTAaHAApPTa, YKA3aHHOIO B NyHKTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNMpOBaHUIO U METPONOrUn

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAApTM3auuun, METponorum n ceprudukaumm (npo-
TOKOM OT 14 HOs0pst 2013 . Ne 44)

3a npuHsATHE NPOronocoBasu:

KpaTkoe HaumeHoBaHWe cTpaHbl Mo MK Kop, cTpaHbl no MK CoKpalleHHOe HaUMEHOBaHWEe HaLMOHanNBLHOro opraHa
(UCO 3166) 004—97 (UCO 3166) 004—97 no cTaHAapTU3aLMM
Benapycb BY loccrangapT Pecnybnukn Benapyck
Kupruauma KG KblprblacTaHgapTt
Poccus RU Pocctangapt

4 Mpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PEryNUMPOBAHUIO U METPONOrMM oT 2 anpens
2014 r. Ne 292-ct mexxrocygapcTeeHHbii ctaHgapt NOCT IEC 62151—2013 BeeaeH B AeNCTBUE B KayeCcTBe
HauuoHarnbHoro craHaapta Poccuinckoin degepauynum ¢ 1 ceHTAbpsa 2015 T

5 Hacrosawmn craHaapt UAEHTUYEH MexayHapoaHomy craHgapry IEC 62151:2000 «BesonacHocTb
000pya0BaHUST COEAMHAEMOTO BMEKTPUYECKU C TENEKOMMYHUKaALMOHHbIMU ceTaMu» («Safety of equipment
electrically connected to a telecommunication network», IDT).
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MpeaucnoBue

MexayHapoaHas anektporexHudeckas kommccusa (MIK) ssnserca BcemupHon opraHm3aumen no crad-
AapTm3auuu, BKIIOYAIOLLEN BCEe HAUMOHanbHble KoMuTeTbl (HaunwoHanbHblie komuteTbl M3K). Liensio M3K
ABMAETCA PA3BUTUE MEXOYHAPOAHOIO COTPYAHUYECTBA NO BCEM BONPOCAM CTaHaapTusauum B o6nacru anek-
TPUYECKOW M IMNEKTPOHHOI annapatypel. 10 ykasaHHOMy W Apyrum Buaam gesitenbHoctu MOK nyGnukyer
MeXXayHapoaHble cTaHaapTbl. VX NoArotoBka BO3NaraeTcs Ha TEXHUYECKUE KOMUTETHI. JTioboin HauMoHanb-
Hbl komuTeT MOK, 3anHTEepecoBaHHbIVi AaHHLIM BONPOCOM, MOXET y4aCTBOBAaTb B 9TON MOArOTOBUTENbLHOM
pabote. MexxayHapoaHble, NPaBUTENLCTBEHHLIE U HENPABUTENLCTBEHHbIE OpraHU3auuu, COTpyaHUYaloLwme
¢ M3K, Taicke y4acTBylOT B NOAroToBUTENLHON padote. MAK TecHO coTpyaHuuaet ¢ MexxayHapoaHow opra-
Husauwmen no craHgaprtusauum (MCO) B COOTBETCTBMU C YCNOBUSAMU, ONpeaeneHHbIMU B COOTBETCTBYIOLLIEM
cornalleHum Mexxay AByMs OpraHu3auusaMu.

OdmumanbHble pelueHus unu cornawwenna M3K no TexHmyeckuM BONPOCcaM BbipaXKaloT, HACKOSbKO 3TO
BO3MOXHO, MEXYHapOoAHOe COrnacoBaHHOE MHEHWEe MO OTHOCALLMMCA K Aeny BOMPOCaM, TakK KakK KaKabiv
TEXHWYECKUIA KOMUTET UMEET NPeACTaBUTENEen OT BCEX 3aUHTEPECOBAHHBIX HALMOHANBHbLIX KOMUTETOB.

BbinyckaemMble AOKYMEHTbI UMEIOT (POpMYy pekOMeHAAauui Ans MeXAyHapOAHOro UCMONb30BaHUA, Ny-
GnuKyloTCa B BUAE CTAHAAPTOB, TEXHUYECKNX OTHETOB UMW PYKOBOACTB U NPUHUMAIOTCA HALMOHANbHLIMU KO-
MUTETaMU UMEHHO B TAKOM NMOHUMAHUM.

B uensax cogencrena MexayHapoaHoONn yHudmkaummn (€QMHOI cUCTeMe) HauuoHanbHble KommuteTbl MOK
005a3ytoTcA Npu pa3paboTke HaUMOHAsbHbIX U pernoHanbHbIX CTaHAAPTOB 6paTh 32 OCHOBY MeXAyHapOAHbIe
crangaptbl M3K, HAaCKOMNbLKO 3TO NO3BONSAIOT YCNOBUA AAHHON cTpaHbl. Jloboe pacxoxaeHue mexay craHaap-
TamMnm M3K 1 COOTBETCTBYIOLUMMU HALMOHAMNbHLIMU WKW PErMOHANbHLIMU CTaHAAPTaMU AOSMKHO ObITb SICHO
0003HaYEHO B NOCNEAHHUX.

MO3K He npeaycmarpuBaet npoueaypbl MApKUPOBKM U HE HECET OTBETCTBEHHOCTL 3a No6oe obopyaoBa-
HKe, 3aBlIEHHOE Ha COOTBETCTBUE OAHOMY M3 cTaHaapToB MOK.

Heobxoaumo o6patuTb BHUMAHME HA TO, YTO HEKOTOPLIE ANEMEHTbl HACTOALLEr0 MEXAYHapOAHOro
cTaHgapTta MOryT SIBNATLCA NPEAMETOM NaTeHTHOro npasa. M3K He HeCceT OTBETCTBEHHOCTb 3a YCTAHOBMEHUEe
no6Boro Takoro NaTreHTHOro npasa.

Hacroswumii mexxayHapogHbiii cTaHaapT noarotosneH TexHudeckum komutetoM TK 74 «BesonacHoCTb
NU3MEPUTENBLHOTO, KOHTPONBLHOTO U NAabopaToOpPHOIro 060PYAOBAHUS».

Bropas penakuusi aHHynuMpyeT U 3aMeHsIET NepByIO peaakuuio, onybnukosaHHyio B 1985 roay, u sisnseTt-
€Al €e TEXHNMYECKUM NepecMOTPOM.

Hacroswmii craHaapTt uMeeT cTaTyc rpynnoBbix nyGnukauumii no 6esonacHoctu cornacHo IEC PykoBsoa-
ctB0 105 n ISO/IEC 51.

TekcT aT0ro craHgapTa OCHOBAaH Ha cneaylowmnX A0KyMeHTax:

3anpoc npoekta (FDIS) OTyeT 0 ronocosaHun

741565/ FDIS | 74/574/RvD
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BBepeHue

Hacrosiwmi ctanaapt npegycmMaTpuBaert, YTo XOTS TENEKOMMYHUKALMOHHbIE CETU noka3aHbl 6e3onac-
HbIMU NPU NPUKOCHOBEHMM NMPU HOPMAaNbHOM (PYHKLIMOHMPOBAHUU, HEKOTOPbIE OTAENbHbIE TPEOOBAHUA AOMK-
Hbl ObITb MCMONb30BaHbI, koraa 060pPyAOBaAHME COEAMHEHO C CETAMM, UCMOMb3YIOLMMUCS B NOMELLEHUAX
nonb3oBarens. [JaHHble TpeboBaHUA rapaHTUPYIOT HepacnpOCTPaHeHne BO3MOXKHbBIX ONAacHOCTEN oT obopy-
JOBaHUs Yepe3 CeTb. Takke o6ecnevnBaeTca OTCYTCTBME BO3MOXHOCTU KOHTAKTa C HamNpsbKeHUAMU CETH Ye-
pe3 camo o6opyaoBaHUE U COEANHUTENBHBIE Pa3beMbl, [1€ HEKOTOPLIN AOCTYN A0MKeH ObiTb NPEAOCTaBNEH,
npeaoTBpaLLaeTca HenpeaHaMepPEHHBI KOHTaKT Uu NioBon KOHTAKT ¢ GONbLUIOKI NOBEPXHOCTLIO KOXW.

BepxHue ypoBHU TENEKOMMYHUKALIMOHHBIX CUTHANOB Obinu onpeaeneHbl. OHKU Takoke BKNIOYAIOT Bbi3bIB-
Hble curHanbl TenedoHa, KOTopbie Obiu onpeaeneHbl NyTEM pacyeTa HaNPsHKEHUI, Kak NPaBuNo, UCNONb3y-
I0LMECA B pa3HbiX ceTax. Kpurepuin anekrpuyeckoil 0nacHOCTU UCNONb30BaH B onpeaeneHum, BbibpaHHOM B
cooteetcTBum ¢ IEC 60479-1.

YPOBHM MCMbITAHUIA, UCNONBb3yeMbIX AN 000pyAOBaHUSA, YYMTBLIBAIOT BO3MOXHbIE NEPEHaNPHKEHUN
B TENEeKOMMYHMKALUMOHHOW CceTu. [lJaHO cneuumansHoe pacCcMOTpeHue 4dactel o6opyaoBaHMSA, KOTOpble, Kak
npeanonaraeTcs, MOryT yaAepXUBaTbCsl PYKOW UMM K KOTOPbIM BO3MOXHO NPUKOCHOBEHUE B TEYEHNE HOPMAaSb-
HOro ucnonb3oBaHusa, Hanpumep, TenedoHHasn Tpybka.

CunTaetcs, 4To B 06MacTAX pucka ¢ BbICOKMM HanpskeHuem, TpeGoBaHUi HacTosILLEero craHaapra Mo-
XeT ObITb HEAOCTaTOUHO; AOMOMHUTENbLHbIE YCTPOMUCTBA 3aLUMThI, HE NPEAYCMOTPEHHBIE HACTOSILLUM CTaHAap-
TOM, MOTyT ObITb YCTaHOBNEHLI B Te.I'IeKOMMyHVIKaLI,I/IOHHOVI CETU NpU UCKNIOYUTENbHDLIX YCITIOBUAX.

Vi
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M E X T OCVY3APGCTIBETUHHUB 4 C TAHAODAUPT

BE3OMNACHOCTb OBOPYAOBAHUA, COEANMHAEMOIO 3JIEKTPUYECKN
C TENEKOMMYHUKALIMOHHBLIMW CETAMU

Safety of equipment electrically connected to a telecommunication network

Hara BBegeHusa — 2015—09—01

1 ObnacTb NpUMeHeHust

1.1 O6opyaoBaHue

Hacroawmit ctaHaapr pacnpocTpaHsaeTca Ha 0bopyaoBaHue, CNPOEKTUPOBAHHOE U NPEAHA3HAYEHHOE
AN HENOCPeACTBEHHOr0 COeANHEHUS C TENEKOMMYHMKALMOHHOW CETbIO, HE3aBUCUMO OT UCTOYHMKA NUTAHUSA.

ObnacTb NPUMEHEHNA HACTOSILLEro cTaHaapTa npeaHasHayeHa Ans yCOBEPLUEHCTBOBAHNSA CTaHAapTOB
no 6e30nNacHOCTU NPOAYKUMM B YaCTU OMACHOCTEWN, OTHOCALLMECS TONMbKO K COeAMHEHMIO 000pyaoBaHuAa ¢
TENEKOMMYHUKALMOHHOW CETLIO.

Hacrosiwumii ctangapt B obLuem BKoYaeT crneayoume TpebosaHusa no 6e30nacHOCTU U KpUTEPUN Co-
OTBETCTBUS:

a) 3awmrta obcnyXuvBatoLlero nepcoHana, paboraroLlero ¢ TeNeKOMMYHUKaLUUOHHBIMU CETAMU, U APYruX
nonb3oBaTtenen TENEKOMMYHUKAUMOHHOW CETU OT OMNacHbIX YCNOBUIN B TENEKOMMYHUKALMOHHOW CETU B pe-
3ynbTare coeguHeHus ¢ 06opyaoBaHnemMm;

b) 3awmTta o6cnyxumBaroLLero nepcoHana u nonb3oearenei 060pya0BaHUSA OT HAMPSHKEHUI TENEKOMMY-
HUKaLUOHHON CETY;

C) 3aLuMTa CUCTEMbI NPOBOAKN TENEKOMMYHUKALMOHHOW CETU OT neperpesa.

MNpegnonaraetcs, 4TO COOTBETCTBYIOWME Mepbl cornacHo ITU-T (CekTop No TeNeKOMMYHMKaLMAM MeX-
AYyHapOAHOro coto3a anekTpocssan), Pekomengauus K.11, npuHATLI ANS CHUXKEHUA BEPOATHOCTU NOCTYyNne-
HKUA B 000pyAOBaHUE nepeHanpshkeHuit, npesbiwaowmx 1,5 kB nukoBoro sHavyeHus. Ona yCTaHOBOK, B KOTO-
pbIX MOCTynawLme B 060pyaoBaHME NEPEHaNPSXKEHUSA MOTYT npesbiwath 1,5 kKB NMKOBOro 3HavyeHus, MoryT
rIOTpe6OBaTbCFI AONONHUTENbHbIE MEPbI, TAKNE KakK nogaBneHne uMnyrbCHbIX nepeHanpﬂmeHMVl.

1.2 JononHuTernbHble TpeboBaHUA

JononHutenbHble TpeboBaHUs kK TpeBOBaHUAIM, YCTAHOBMEHHbIM B HACTOSALLEM CTaHAApTE, MOTYT ObiTh
HeobxoanMbI ANs cnegyoLero o6opyaoBaHus, NnpegHasHa4eHHOro ANs:

- paboTbl NPK 0COOLIX YCIIOBUAX OKPY)KAIOLLEH CPEabl, TAKUX KaK BbICOKAs TemMreparypa, NoBbILEHHAs Brax-
HOCTb, BUOpaLWsi, YpE3MEPHast 3anbINEHHOCTb, TOPIOYMNE Tasbl, KOPPOINOHHAS U B3PbIBOONACHAsA aTMocdepsl;

- ANEKTPOMEAULIMHCKOTO NPUMEHEHUS, UMEIOLLIETO (PU3NYECKMIA KOHTAKT C MaLUEHTOM.

1.3 UcknroueHus

Hacrosawuit ctTaHgapT He pacnpocTpaHaeTcs Ha:

- 3awWmTy 0BCny>KMBAIOLLETO NepcoHara 1 nonb3oBaTenel 060pya0BaHUS OT ONACHOCTE, BO3HUKAIOLLIMX
B 060pyaoBaHuu. Monb3osaTenb U 06CMY>XMBAIOLLUIA NEPCOHAN 060pPY10BaHUS CYUNTAIOTCS 3aLUMLLEHHBIMU OT
ONacHOCTel, BO3HMKaOLWMX B 06opyaoBaHuu, ecnu sTo obopyaoBaHue oTeevaeT TpeboBaHMAM COOTBETCTBY-
loLLero cTaHaapra no 6e3onacHocTy;

M3paHue ocpuuymanbHoe
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- (OYHKLMOHANbHYIO HAafeXHOCTL 0060PYAOBaHUS U TENEKOMMYHUKALIMOHHBIX CETEN;
- 0bopyaoBaHue, UCMOoNb3yioLLEee HaNPsHXKeHUE TENEKOMMYHUKALMOHHOW CETH, NpeBbiLlaloLLee npeaerb-
Hbl€ 3HAYEHUs ANA Uenu HanpskeHWa TernekomMmyHuKaunoHHon cetu (uenb HTC (TNV circuit)).

1.4 BbasoBas ny6nukauums no 6e3onNacHoOCTH

Hacroawuin ctanaapT aenserca 6asosor nybnukaumuen no 6e30nacHOCTM U NepBOHAYanbHO npejHa-
3Ha4vanca and UCnonb3oBaHUA TEXHUYECKUMU KOMUTETaAMU npu noaroToBke CTaHAapTOB B COOTBETCTBUU C
npuHumMnamu, nsnoxeHHbimu B Pykooactsee |IEC 104 u Pykosoactee ISO/IEC 51. OH He npeaHasHaveH Ans
MCNOMNbL30BaHUS M3rOTOBUTENSMMW UITM OpraHamm No cepTudukaumu.

OpHoi u3 06A3aHHOCTEN TEXHMYECKOrO KOMUTETA NPU MOATOTOBKE CBOMX NyOGnMKauuii N0 BO3MOKHOCTH,
ucnons3oBarb 6asosble nydnukauyum no GesonacHocTn. TpeboBaHUs, METOALI UCNLITAHUIA WUIW YCIIOBUS UC-
NbITAHUN HacTosALWero craHgapta He NPUMEHAIOT, NoKa He 6y,qu cneynanbHO ykasaHbl UK BKNIOYEHbI B COOT-
BETCTBYIOLLEE U3gaHue.

lne TpeboBaHna HacToALLIEro crtaHaapra OTnM4yarTcs oT TpebOBaHMI COOTBETCTBYIOLLETO CTaHAaapTa
no 6e30MacHOCTU, MPUOPUTETHLIMU ABNAOTCA TPeOOBaHNA COOTBETCTBYIOLLETO cTaHaapTa no 6e30nacHOCTU.

B Tex cnyyasx, korga HacTosALLMI CTaHAAPT ONpeaensaeT UCNONb30BaHWE OCHOBHOM U30MALMK U Apyrue
BMAbI M30NALUM UMK 3ALUMTHOE 3a3eMIEHNE, NMPUMEHSIIOT NOAPOOHO M3NOXKEHHbIE TPeBGOBaHUSA, ONpeaeneH-
Hble B COOTBETCTBYIOLLEM CTaHAapTe no 6e30nacHOCTU U3aenus.

2 HopmaTuBHbIE CCbINKK

B HacTosLeM cTaHgapTe UCNONb30BaHbI HOPMATKBHBIE CCbINIKM Ha Crieaylowme MeXxayHapoaHbIe CTaHAapTbl:

IEC 60050-195:1998, International Electrotechnical Vocabulary (IEV) — Part 195: Earthing and protection
against electric shock (MexxgyHapoaHbIin anekTpoTexHuyeckui cnosape (IEV). Yactb 195. 3asemnenue u 3a-
LLMUTa OT NOPAKEHMSA INEKTPUYECKUM TOKOM)

IEC 60309, (all parts), Plugs, socket-outlets and couplers for industrial purposes (Bunku, po3etku u co-
€AVHUTENU NPOMBILLMEHHOTO Ha3HaYeHus)

IEC 60990:1999, Methods of measurement of touch current and protective conductor current (MeTtoab!
U3MEPEHUA TOKa NPMKOCHOBEHMWA 1 TOKA 3aLLMTHOIO NPOBOAHMKA)

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification (3awura
nogen n o6opyaosaHus, obecneunsaemasi o6onodkamu. LLynbl Ans nposepku)

IEC Guide 104:1997, The preparation of safety publications and the use of basic safety publications and
group safety publications (Moarotoeka nyénukauuii no 6e30nacHOCTN U Mcnonb3oBaHue 6a30BbIX NyGnuKaLui
no 6e30MacHOCTM U rpynnbl nyGnukauwii no 6e3o0nacHoOCT)

ISO/IEC Guide 51:1990, Guidelines for the inclusion of safety aspects in standards (Pykosoactsa no
BKITIOMEHMIO acnekToB 6e30MacHOCTH B CTaHAAPThI)

3 TepMuHbI M onpepeneHus
B HacTOsILIEM CTaHAapTe NPUMEHEHbI CNeayoLmMe TEPMUHbI C COOTBETCTBYHOLLMMM ONpPeaeneHUsaMu:

3.1 OCHOBHBI€ NOHATUSA

3.1.1 onacHasa TokoBeayuwasn yactb (hazardous-live-part); TokoBeaywas 4actb, KOTOpasi B COOTBET-
CTBUM C ONpPEAENEHHbIMU YCIIOBUSAMIU MOXET NOPA3UThL ONACHbIM SMNEKTPUYECKUM yAapHLIM BO3AENCTBUEM.

[IEV 195-06-05 moancnumpoBaHHbIn]

3.1.2 ToK oT npukocHoBeHus (touch current): SnNeKTpUYECKUIA TOK, NPOTEKAOLLMIA Yepes Teno Yenose-
Ka, KOraa OH NpuKacaetcs K AOCTYMHOW YacTu UM YacTaM 060pyaoBaHus.

[IEV 195-05-21 moancmLumpoBaHHbIN]

MprnMeyaHne — «ToK OT NPUKOCHOBEHWSI» BblN NEPBOHAYAIBHO BKITOMEH B TEPMUH «TOK YTEYKM».

3.1.3 TenekoMMyHuKauuoHaa cetb (telecommunication network): Mepegatowaa cpega, 3akaH4yuBa-
IOLL@ACH NPOBOAHON NMUHUEN, NpeAHa3Ha4YeHHOW ANA CBA3M Mexay obopyaoBaHWeM, KOTOPOE MOXET ObiTb
pasMeLleHO B pasnnMyHbIX 34aHUAX, UCKIOYas:

- MarucrparnbHyo CUCTEMY A1 SNEKTPONUTAHUS, Nepeaayn u pacrnpeaeneHust anekTpu4ecKon aHeprum,
€Cnu OHa NCMONb3yeTcs Kak nepegatolas cpeaa CBssu;

- TENEeBU3NOHHbIE CUCTEMBI Pa3BOAKM C UCNOSb30OBaHWEM Kabens.



FOCT IEC 62151—2013

MpumedaHmna

1 TepMUH «TenekoMMyHUKaLMOHHas CeTb» onpeaenseT PyHKUMoHansHoe HasHaveHue, a He aneKkTpu4eckue xapak-
TEPUCTUKM CETU. TENEKOMMYHMKaLMOHHYIO CETh He knaccuduuymnpytot camy no cebe kak Lens BCHH nnu yens HTC. Takas
KnaccudukaLlmsa 0THOCUTCS TOSMBKO K Liensam o6opysoBaHus.

2 TenekOMMYHUKaLWOHHAsA CeTb MOXET ObITh:

- OBLLECTBEHHOMN UNWN YaCTHOI;

- MOABEPrHYTON NepeHanpsKeHnsm oT NepexofHbIX MPOLECcCoB, Bbl3biBaeMblX aTMOCqepHbIMU paspsfgaMm n Heuc-
NpPaBHOCTAMU B CUCTEMAX MEKTPONUTaHUS;

- NOABEPrHyTOW NPOAOSbHLIM (0OLUMM HECUMMETPUYHLIM) HaNPsXXeHWAM, HaBOAUMbLIM OT NPOXOAALLMX PSAOM fu-
HWIA 3NEKTPOCETU UNN TOPOACKOro 3eKTpoTpaHcnopTa.

3 MpumMepamun TENEKOMMYHUKALMOHHBIX CETEN SBMSAIOTCA:

- o6Lue TenedoHHble CETU KOMMYTaLIMOHHOIO TUNa;

- ceTn obLeCTBEHHOW MHOPMaLu;

- UHTerpupoBaHHble crnyxebHble uudposble ceTn (ISDN);

- YaCTHble CETU, XapaKTepUCTUKW SNEKTPUYECKOrO COMNPSIXEHUS KOTOPbLIX aHanoryHbl NpuBeAeHHbIM BhiLUe.

3.2 N3onauma

3.2.1 ocHoBHa#sa usonauua (basic insulation): N3onauus, obecneunBatoLLias OCHOBHYIO 3aLLUMTY OT NO-
pa>keHMs ANEKTPUYECKUM TOKOM.

3.2.2 pononHuTenbHaa usonauua (supplementary insulation): HesaBucumaa usonsumsi, npuMmeHsie-
Mas AOMOSNIHUTENBHO K OCHOBHOM M30MAUUKN, YMEHbLUAIOLWAA ONAaCHOCTb MOPAXKEHMS SNEKTPUHECKUM TOKOM B
crnyyae noBpeXxaeHnss OCHOBHOW M30MALMHN.

3.2.3 pBonHana usonauua (double insulation): M3onsuums, coctonwas 3 0CHOBHONM U AONOMHUTENbLHOM
n3onaymu.

3.2.4 ycunenHas nsonauma (reinforced insulation): EauHas cucrema nsonsymum, obecnevmatowas cre-
NeHb 3aluTbl OT NOPaXEHUS INEKTPUYECKMM TOKOM, BKBUBASIEHTHYIO CTeneHu, oGecneynBaeMon 4BOWHON
U30NAUMEN, B YCNOBUAX, YCTAHOBIIEHHbLIX HACTOALLUM CTaHAaPTOM.

Il punumMmed4yaHune — TepMVIH «CUcTeMa n3onAynn» yKasblBaeT, YTO U30NALUA He obsi3atenbHoO AormkHa ObITh
O,D,HOpO,D,HOVI. OHa MoxeTr cofjepXaTb HECKOJTBKO CnoeB, KOTOphbIe He obs3aTensHO OLEeHNBaKT KaK OCHOBHYH Uk gonorn-
HUTENBbHY U30NALNUIO.

3.2.5 dbyHkunoHanbHaa usonauma (functional insulation): U3onsauus, Heobxoagmmasa TONbLKO ANsS UC-
npaBHon paboTbl 060PyAOBaAHUA.

Il pnMedvyaHne — CDyHKLU/IOHaJ'IbHaH n3onAauuA He 3alluaeT OT NopaXXeHUsA snekKTpu4eckMM TOKOM, o HaKo
YMeHbLUaeT BEPOATHOCTE BO3HUKHOBEHUA BOCMITaMEHEHUA U OTrHA.

3.3 SnekTpuuyeckue xapakrte pUucTUKU o6opyaoBaHUSA

3.3.1 HoMUHanNbHOe HanpsxeHue (rated voltage): YkaszaHHOe M3roTOBUTENEM HanpPsKeHWe UCTOYHUKA Ce-
TEBOro aneKTponuTaHua (Ana TpexdasHoOro MCTOYHMKA NEKTPONUTAHUA NPUHUMAIOT JIMHEMHOE HaNpPsKEHUE).

3.3.2 pnana3oH HOMUHaNLHOIO HanpsxeHusA (rated voltage range): YkasaHHbIl U3roTOBUTENEM Auna-
Na3oH HanpshKeHUA UCTOYHMKA CETEBOTO 3MEKTPOMUTAHUSA, BbIPAXXKaeMbliA HUXKHUM U BEPXHUM 3HAYEHUAMM
HOMWHAIbHOTO HaMPSXKEHUS.

3.4 locTynHOCTBL

3.4.1 pocTynHbIn (accessible): [Jonyckatowmn NpUKOCHOBEHNE.
MpumedaHne —Cm. 42.21.

3.4.2 obcnyxxuBarowmmn nepcoHan (service person): Jinya, umeroLume CoOTBETCTBYOLLYIO TEXHUYECKYIO
NOArOTOBKY M OMbIT, 0CO3HAOLME ONACHOCTb, KOTOPOW OHM MOTYT ObiTb NOABEPrHYTbI MPU BLINOSIHEHWUM 3aja-
HUA, 1 BRnagetoLme cnocobamm CHUKEHMSA 3TON ONAacHOCTU Ana cebs n apyrux nu.

3.4.3 nonb3oBartenb (user): Jllo6oe nuuUo, He OTHOCSALEECA K 06CNY>XMBAIOLLEMY NEPCOHAny.

3.4.4 obnacTb, AOCTYNHaA NONb3oBaTesnko (user access area): ObnacTtb, B KOTOPYHO NPpU HOPMAarbHbIX
YCNOBUAX BO3MOXEH AOCTYM:

- 6e3 NPUMEHEHNS MHCTPYMEHTA Ui

- C MOMOLLBIO CPEACTB, CNeLmManbHO NpegHasHayvYeHHbIX AN NoNb30BaTens, unm

- onepartopa No MHCTPYKUMM NO dKChnyaTaumm He3aBUCUMO OT HEOBXOAMMOCTU MPUMEHEHUSA WHCTPY-
MEeHTa.

TepMUHbI «A0CTYN» U «AOCTYMHbIA» OTHOCATCA K BbILLEYNOMSAHYTOMY MOHATUIO 0BnacTb, AOCTyNHas
Nnonb30BaTEeNo, €CNIN MHOE HE YTOYHEHO CnewuuarnbHoO.
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3.4.5 obnacTb, 4OCTyNHaA onAa o6cnyXuBaHUA (service access area): Obnacrtb, oTnuyalLwascsa ot
obnacTtu, LOCTYMNHOW NONb30BATENIO, TEM, YTO ANsi 00CNY>XMBAIKOLLEro NepcoHana paspeLleH AOCTyN Aaxe npu
BKIMIOYEHHOM 0B0pYA0BaHUW.

3.4.6 noMewieHne ¢ orpaHU4eHHbIM AOoCcTynoMm (restricted access area): NomeweHune gns obopyaosa-
HUS, TAE NPUMEHAIOT 006a NPUBEAEHHbIX HMKE TPeboBaHUA:

- OCTYN pa3speLUeH TONMbKO OOCNY>MBAKLLEMY NEPCOHANy UMM Nonb30BaTensM, NPOUHCTPYKTUPOBAH-
HbIM O MPUYUHAX OTPAHUYEHUS, OTHOCALLMXCA K MOMELLEHUIO, U NPeaoCTEPeXeHNAX, KOTOpPbIe AOMKHbI ObiTb
BbIMOSHEHBI;

- BOCTYN BO3MOXEH TONBKO C MCMONb30BAHUEM UHCTPYMEHTA, GNOKMPOBKU U KIKOYa UK APYrUX CPEACTB
6e30nacHOCTU, NPOBEPAEMbIX NIULIOM, OTBETCTBEHHBLIM 38 NOMELLEHME.

3.4.7 nHcTpyMeHT (tool): OTBepTka unu nobo Apyron NPeaMeT, KOTOPbIA MOXET ObITb UCNOMb30BaH
ANA BO3AENCTBUA Ha BUHT, 3aLUenKy unm agpyroe pukcupyowee ycTponcTao.

3.5 Llenn n nx xapaktepucTukmn

3.5.1 nepBnYHasa uenb (primary circuit): Llenb, HenocpeaCTBEHHO NOAKIIOYEHHASA K CETU ANeKTponuTa-
HUSA nNepeMeHHOro Toka. OHa BKIOYaEeT B cebs, Hanpumep, CPeacTBa AN COEAMHEHUS C CETbIO ANeKTponuTa-
HWSA NEPEMEHHOTO TOKA, NePBUYHbIE 0OMOTKM TPAHCHOPMATOPOB, SMEKTPOABUraTENEN U APYTUX HArPy30UHbIX
YCTPOWCTB.

3.5.2 BTopuuHaa uenb (secondary circuit): Llenb, He MMelOLWaa NPAMOro NOAKMIOYEHUA K NEPBUYHON
Lenu 1 nony4aoLLas snekTpoaHepruto Yepes TpaHccopmaTop, npeobpasoBatens Unu 4pyroe 9KBUBaNeHTHOE
YCTPOWCTBO, unu ot 6atapeu.

3.5.3 uenb HanpsXXeHUA TENEKOMMYHUKaLMOHHOM ceTu; Lenbs HTC (TNV circuit): Liens B 06opyaosa-
HUK, ANA KOTOPOW AOCTYNHAasA 30HA KOHTaKTa orpaHudeHa (uckniovas yens HTC-0) n koTopas cnpoekTupoBaHa
U 3aLUMLLEHA TakK, YTO NPU HOPMAarbHbIX YCIOBUAX SKCNNyaTtauuv U Npu eAMHUYHON HEUCNPABHOCTU 3HAYEHNE
HanpsbKeHUS He MPeBbILLAET NpeaeribHO AOMYCTUMOTO 3HAYEHUS.

Llens HTC HacToAWMI cTaHAapT paccMaTpuBaeT Kak BTOPUYHYIO Lienb.

MpumMeyvyaHus

1 MpeaenbHele 3Ha4eHUs HanpsPKEHWM NpU HOpMarbHBIX YCIIOBUSAX JKCMyaTaLum v npu euHUYHOR HencrnpasHo-
cTv npuBefeHbl B 4.2.1.1. TpeboBaHua kK gocTynHoct Ans ueneit HTC ykasaHbl B 4.2.2.

Lenn HTC knaceudpmympytores Ha HTC-0, HTC-1, HTC-2 n HTC-3, kak yka3saHo B 3.5.4, 3.5.5, 3.6.6, n 3.5.7.

2 CooTHoLLeHUs Mexay HanpsxeHuamu uenei HTC nokasaHel B Tabnuue 1.

Tabnwuya 1—Tpegensl HanpsxeHuid Ans ueneh HTC

HopMmanbHble paGoune HanpsxeHUs

MepeHanpsxeHUs U3 TeNeKOMMYHUKALMOHHbIX

ceTell BO3MOXHbI? MpeBebiweHne npeaenos Lenn HTC-0,

Ho B npegernax Uenen HTC
Oa Llens HTC-1 Llens HTC-3
Her Llens HTC-0 Llens HTC-2

B npepenax uenn HTC-0

3.5.4 yenb HTC-0 (TNV-0 circuit): Lilene HTC, y koTOpOM:

- HOpMarbHble paboyne HanPsHKeHUS He NPEBbILLAIOT 6E30MaCHBIE 3HAYEHMS NPU HOPMAarbHbIX YCIOBU-
AX 3KCnnyaTauum U Npu ycrnosusax eAMHUYHON HEUCNPaBHOCTH;

- HEBO3MOXHbI NMepeHanpPsHXKeHNs N3 TENEKOMMYHUKALIMOHHBIX CETEN.

MpumMeyvaHus

1 MpeaensHble 3Ha4eHUs HanpsPKEHW NMpU HOpMarnbHBIX YCIOBUSAX JKCMyaTaLum 1 npu e4UHUYHOR HencnpasHo-
cTv npuBegeHbl B 4.2.1.1. TpeboBaHMa kK gocTynHocT Ans ueneit HTC ykasaHbl B 4.2.2.

2 B pamkax ctaHgapTtoB |[EC, ucnone3syoTtcs pasnuyHble onpeaeneHus, Takme kak BCHH (6esonacHoe cBepxHuM3-
koe HanpsbkeHue), 3CHH (3awmTHOe cBepxHUM3koe HanpskeHnwe) n BCHH uenb. TepmuH «uene HTC-0» Obin BKIOYEH,
4yTOObI M3BexaTb NPOTUBOPEYMA Mexay pasHbiMu cTtaHaapTamu MOK. B IEC 60950 TepmuHbl «Uenb HTC-0» u «uenwn
BCHH» — akBMBaneHTHbI.

3.5.5 yenb HTC-1 (TNV-1 circuit): Llens HTC, y KoTOpOM:

- HanpspkeHusa npu paboTe B HOPManbHbIX YCMOBUAX SKCNNyaTauMu He NpeBbILaloT Npeaenos Ang ue-
nen HTC-0, Takke paboTatowmx Npm HOpMAarsbHbIX YCIIOBUSX SKCNyaTtauun, u

- BO3MOXHbI NEPEHANPSKEHNUS U3 TENEKOMMYHUKALMOHHBIX CETEN U CUCTEM KabenbHOro pacnpeaeneHus.
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3.5.6 uenb HTC-2 (TNV-2 circuit): Lienb HTC, y koTopoti:

- HanpsbkeHue npu pabote B HOPMarnbHLIX YCNOBMAX 3KCNAyaTauuu NPEBLILLAET Npeaens Ana uenu
HTC-0, Take paboTalowmx NPy HOPMasibHbIX YCIIOBUAX IKCMsyaTauum, 1

- HEBO3MOXHbI NEPEHANPSKEHNA U3 TENEKOMMYHUKALUOHHBIX CETEMN.

3.5.7 uenb HTC-3 (TNV-3 circuit): Liens HTC, y koTOpOiA:

- HanpspkeHne npu pabote B HOPMarbHbLIX YCIOBUSAX 3KCMyaTauuu NpeBbilAeT npeaens Ans uenu
HTC-0, Takke paboTalowmx npu HOpMarbHbIX YCIIOBUSIX 3KCNnyaTauuu, U

- BO3MOXHbI NepeHanpskeHns U3 TeNEeKOMMYHUKALMOHHBIX CETEN U CUCTEM KabenbHOro pacnpeaeneHns.

3.6 3aszemneHune

3.6.1 samuTHOe 3a3emneHue (protective earthing): 3azemneHune kakoin-nmbo Toukn 060PYAOBAHUS UMK
cUCTeMbl, MpeHa3HavYeHHoe ana obecneyeHns GesonacHOCTH.

[IEV 195-01-11 moaucuumpoBaHHbIN]

3.6.2 dbyHkumoHansHoe 3asemnenue (functional earthing): 3azemnenue kakoi-nmbo Toukn obopyao-
BaHUA UNWU CUCTEMBI ANA Leneil, He CBA3aHHbIX C 6e30NaCHOCTbIO.

[IEV 195-01-13 MmoauhmumMpOoBaHHbIN]

3.7 3a30pbl u NyTH yTEUYKH

3.7.1 3a30p (clearance): KpaTtuaiiee pacctosHne Mexay AByMs TOKONPOBOASILLIMMU YaCTSMU UIN MEX-
Zly TOKONPOBO/SILLEH YaCTbiOo U OrPaHN4MBAIOLLIE NOBEPXHOCTLIO 000PYI0BAHNSA, MBMEPEHHOE MO BO3AYXY.

3.7.2 nytb yTeuku (creepage distance): Kpatyaiwmit nyTe MeXxay ABYMsi TOKONPOBOASALLMMMU YaCTAMM
UNKU Mexay TOKONpoBOAALLEN 4YacTbio U OFPaHUYUBAIOLLEN NMOBEPXHOCTLIO 000PYAOBAHUS, U3MEPEHHbIN NO
MOBEPXHOCTU U30NSLMUMU.

4 Uenn HTC

[ns oueHkn HanpskeHuii uenen HTC:

- paccMOTpeHne 06oux HopMmarbHbIX pabounmx HanpsKeHWi, BbIPaGOTaHHLIX BHYTPU M CHapyxu 06o-
pyaoBaHus; u

- HanNpPsDKEHUS, OTNUYHBIE OT HOPMasbHbIX PA00YNX HANPSXKEHWUI, TaKMe KaK yrpo3a anekTpu4eckoro no-
TeHuMana 3emnu U HanpPsKeHWs, BbI3BaHHbIE NIMHUAMM BbICOKOTO HAMPSHKEHUS M JIMHUSAMU SneKTponepeaayu,
He AOIKHbI ObITb PACCMOTPEHbI.

4.1 Uenn HTC-0

4.1.1 O6wme Tpe6oBaHUA

B uenax HTC-0 HanpspkeHWe 4OMKHO BbiTh 6e30MaCHBIM ANA NPUKOCHOBEHUS Kak B YCNOBUAX HOpMarb-
HOW 3KCnyarauumn, Tak U nocrne eAnHWYHON HEMCNPaBHOCTM, TaKOM Kak NPOOOi OCHOBHO M30MALUW UMK OT-
Ka3 OfIHOr0 KOMMOHEHTA.

MpnmeyaHue — B GunrnaHauu, Hopeerum n LLBeLumn obopygoBaHue knacca 1, npefHasHavyeHHoe 4ns nog-
KIHOYEHNS K 31EKTPONPOBOAKe 3[jaHNA Yepe3 HENMPOMBILLMEHHYH BUNKY W/ HeMpOMBbILLNEHHEI NPMBOPHLIA COSANHN-
Tenb W, KpOMe TOro, NpefHasHa4YeHo AN NoAgKM4eHUsA K ApyroMy oBopyA0BaHUIo UK CETU CBSA3M, U ecrnn 6e3onacHoCTb
3aBUCHUT OT COEAUHEHUA C 3aLLUTHLIM 3a3eMIIEHUEM WM OrPaHUYUTENM NepeHanpsKeHNst NoAKMYeHbl Mexay Beogamu/
BLIBOA@MM CETU CBA3MN U AOCTYMHLIMWA YaCTAMM, TO OHO AOMMKHO UMETb MapKUPOBKY ¢ TpeboBaHWeM Toro, 4To oGopyroBa-
H1e AOMKHO BbITh NOAKIIOYEHO K 3a3eMIIEHHON po3eTke.

Coomeemcemeue mpebosarHuam 4.1.2—4.1.4 nposepsrom OCHOMPOM U COOMEEeMCMayoLUMU
ucribimarusmu.

4.1.2 HanpsxeHusi Npy HOpMarbHbIX YCIIOBUMAX IKCNnyaTauum

Mpu HOpManbHbLIX YCNOBUAX 3KCMyaTauuu B oTAenbHOi uenn HTC-0 unm Bo B3aMMHO CBSI3aHHBIX Lie-
nax HTC sHaveHne HanpsbkeHna mexay niobbiMu ABYMA npoBogamu uenu unu uenei HTC n mexay nobbim
O HMM TakuM NPOBOAOM U 3eMIIEN HE AOMKHO NPeBbILAaTh 42,4 B NMKOBOrO 3HA4YEHUSA HANPSXKEHUS NepPEeMEH-
Horo Toka unu 60 B NOCTOAAHHOIO TOKA.

MpumMmedaHune —Llens, yjoeneTBopsiollan NpUBEAEeHHbIM BhiLe TpeGOBaHNSM, HO NOABEPXKEHHas NepeHa-
MPSOKEHUAM OT TeNEeKOMMYHUKaLIMOHHOW CETU MU cUCTeMBI KabernbHoro pacnpeseneHus, senserca Lensto HTC-1.
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4.1.3 HanpspkeHus B yCNOBUAX HeUCNpaBHOCTEN

3a uCKnioYeHnem cryvaeBs, paspeLleHHbiX B 4.2.1, npu eAUHUYHON HEMCNPaBHOCTM NoBOW U3onsaLumn
(Mckntoyan AONONMHUTENBHYIO UMW YCUNEHHYIO U3OMSLMIO) UMM €AUHUYHOW HeucnpaBHOCTKU NOGOro Komno-
HeHTa (MCKMYast KOMNOHEHTbI C AOMOSTHUTENbLHOW U YCUNEHHON U30NALMEt), 3HA4YEHUE HanpPsKeHUA Mexay
nobbiMKM ABYMSA npoBogamMu uenu unu ueneit HTC-0 n mexay nobbiM OAHUM Takum NPOBOAOM U 3€MNEN He
JOMKHO npeBbiwaTh 42,4 B MMKOBOrO 3HA4YEHUs1 HAMPSDKEHMSA NePEeMEHHOro Toka unu 60 B nocToAAHHOro Toka
no ucreyenun 0,2 c. Kpome TOro HegoMyCcTUMO npesbiLieHue 71 B NMKOBOro 3Ha4YeHUsI Hanps>XKEHUs NnepemMeH-
Horo Toka unu 120 B NOCTOSIHHOrO TOKa.

3a ncknoyeHmemM MeToaa, ykasaHHoro B 4.1.4, nomkeH ObITb NPUMEHEH OAUH U3 METOAO0B, U3NOKEHHbIX
B4.1.3.1,4.1.3.2unn 4.1.3.3.

CneposarernbHO, YaCTU CXEMbl CONPSHKEHMNSA, KOTOPbIE HE YAOBNETBOPAIOT TpeboBaHuam uenen HTC-0
npu HOpMarnbHbIX YCNOBUAX, HE ABMAIOTCA AOCTYMHbIMMU.

4.1.3.1 PasaeneHune ¢ nOMOLLBIO ABOWHOW UMM YCUNEHHON U30nsALMK

Ecnu uenb, HTC-0 otaeneHa oT Apyrux Lenen ToNbKO ABOWHONM UM YCUNEHHOW U3onsuuen, TO ABOWHAA
U YCUNEHHAas U3onaumsa AOMKHbI YAOBNETBOPATL TPEOOBAHMAM AEUCTBYIOLLErO CTAHAAPTA Ha NPOAYKLMIO.

4.1.3.2 PasaeneHue 3a3eMeHHbIM 9KpaHOM

Ecnun yactu uenn HTC-0 otaeneHbl OT ONacHbIX TOKOBEAYLUMX YacTen 3a3e€MIMEHHbIMU 3KPaHOM UMK
APYrMMU TOKONPOBOAALLMMMW YACTAMMW, TO ONACHbIE TOKOBEAYLUME YACTU AOMKHbI ObiTb OTAENEHLI OT 3a3eM-
NEeHHbIX YacTei OCHOBHON U3onauuen. 3a3eMeHHbIE YacTh AOMKHLI YAOBNETBOPSATL TPeboBaHUAM 3aLMT-
HOro 3azeMmneHns AENCTBYIOLLEro cTaHaapTa Ha NPOAYKLMIO.

4.1.3.3 3awyra 3asemnenmem yenu HTC-0

Yactu uyenein HTC-0, 3awmiieHHble 3a3eMNeHNEM, AOMKHbI ObiTb NOAKMIOYEHbI K KNEMME 3aLUMTHOTO
3a3eMNEHns, 1 NPu 3TOM, B COOTBETCTBUM C 4.1.3, AOIMKHO ObITb BLINOSIHEHO TPEOOBAHNE OTHOCUTENLHO NOJ-
HOro COMPOTUBIEHWUA LIENKU UM NPUMEHEHO YCTPOWCTBO 3aLUUThI, UK TO U Apyroe. 3a UCKNIOYEHNEM CIy4yaeB,
paspeLLeHHbIX B 4.2.1.2, yactu uenen HTC-0 Takke 40mKHbI ObiTb OTAENEHbI OT APYIMX Lenen, He SABMSIIOLLMX-
csa uensiMm HTC-0, ¢ nomoLLbo 0cHOBHOW uzonsiuuu. Lienn HTC-0 A0mkHbI UMETb AOCTATOUHYIO TOKONPOMYCK-
HY0 CNOCOBHOCTL NPU HEUCNPABHOCTU, YTOOLI rApaHTUPOBATb AENCTBUE YCTPOWCTBA 3aLLUMThLI, ECNU TaKOBOE
UMEEeTCH, U rapaHTUPOBAaTb, YTO LieMb, MO KOTOPOW 3TOT TOK YXOAUT B 3€MII0, HE HaPYLUMTCS.

4.1.4 CoeguHenue uenenn HTC-0 c gpyrumu uenamm

Ana yenn HTC-0 noaknoyeHue K ApyruM Lensm paspeLLaeTcsl Npu BbINOMHEHUU BCEX NEPEYUCNEHHbIX
HUXE YCIOBUI:

- uenu HTC-0 otaensioT BHYTPW 060pya0BaHUA OCHOBHOM M30nsauMeii OT Noboi nepBUYHON Uenu (BKIo-
yas HenTparnb), u

- uenb HTC-0 ynoeneTtBopsieT TpeboBaHuAM 4.1.2 npu HOpMarnbHbIX YCNOBUSAX SKCMyaTaLuu, a Takke

- 3a ncknrodennem Tpebosanuit 4.2.1.2, uen HTC-0 yaosneTeopsieT TpeGoBaHusam 4.1.3 B cnyyae eau-
HUYHOWN HEUCNpPaBHOCTM OAHOrO KOMMNOHEHTa unu usonauun uenm HTC-0, unu 0gHOro KOMMNOHEHTa U U30Ns-
LM BTOPUYHOW LIEMNW, K KOTOPOIW OHa NOAKMoYEeHa.

Ecnu uens HTC-0 npucoeauHena k apyrum uensm (ogHoi unm 6onee), Takaa uenb HTC-0 siBnsAercs
4acTblo, Ha KOTOPYIO pacnpocTpaHstoTcs TpebosaHusa 4.1.2 1 4.1.3.

Ecnu uenb HTC-0 nonyyaeT no NnpoBoAgamM SnNEKTponuTaHMe Ans BTOPUYHON LENU, KOTopas OTaeneHa ot
OMacHbIX TOKOBEAYLLMX YacTel NocpeacTBOM:

- ABOMHOW MK YCUNEHHON U30NsLUUn, Unu

- 323EMNEHHOro NPOBOAALLErO 3KpaHa, OTAENEeHHOro OT OMacHbIX TOKOBEAYLUMX YacTel Lenu ¢ nomo-
LLiblO OCHOBHOW U30N5LM1U,

uenb HTC-0 cneayet pacocmarpuBaThb, Kak Lienb, OTAENEHHYIO OT ONacHON TOKOBEAYLLEN YAaCTN TEM e
cnoco6om.

MpumeyaHune —/na BeiNonHeHUs TpeboBaHWiA, feiicTByrolmx B Hopseru, cM. npumedaHue k 4.1.1 v npu-
MevaHue 1k 5.3.1.

4.2 Uenn HTC-1, HTC-2 n HTC-3

Tpe6osanusa anga uenenn HTC-1, HTC-2 n HTC-3 0CHOBLIBAIOTCA HA BO3MOXXHOM COEANHEHWUU B OrPaHu-
YEHHbIX ManbiX NPOCTPaHCTBAaX.

4.2.1 XapakrepucTtuku n Tpeb6oBanua k uenam HTC-1, HTC-2 n HTC-3

4.2.1.1 MpeaenbHbie 3HaYEHUA

B otaenbHou uenm HTC-1, HTC-2 n HTC-3 unu B3aumocssizaHHbIx Lenax HTC-1, HTC-2 u HTC-3 Ha-
npskeHue mexay mobbiMu AByMs Nposoaamu uenu unm uenen HTC-1, HTC-2 u HTC-3, a Takke mexay nio-
6biM nposoaom uenu(eit) HTC-1, HTC-2 u HTC-3 u 3emneit JO/MKHO COOTBETCTBOBATL CEAYIOLLIEMY:
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a) Llenn HTC-1

3Ha4yeHusn Hal‘lpﬂ)KeHl/IIZ He AOIMKHbI NpeBbIllaTh:

- npegenbHbIX 3Ha4YeHun no 4.1.2 ans uenei HTC-0 B HOpManbHbIX YCNOBUAX 3KCMyaTauuu;

- npeaenbHbIX 3Ha4YEeHU I, NPUBEAEHHbIX HA PUCYHKE 1 M MONYYEHHbIX U3MEPEHUEM Ha PEe3UCTOpe Conpo-
TusneHnem 5000 Om £ 2 %, B cnyyae e4uHUYHOrO NOBPEXAEeHMA u3onauun (MCKnodas ABOMHYIO U YCUNEHHYIO
N30NALMKN) UNN EAUHUYHOTO NOBPEXAEHWUA OAHOrO0 KOMMNOHEHTA (MCKMYasA KOMMOHEHTbI ¢ ABOWHON U yCUIEH-
HOW n3onsaumnein) BHyTpu 000pyaoBaHUS.

MpuMmevaHue 1—B crnydae eAUHUHHOTO NOBPEXAEHUS M3ONALMM UK KOMMOHEHTa NpeAerbHoe 3HadeHne no
uctedenun 0,2 ¢ cootBeTcTByeT 4.2.1.1, ans yenn HTC-2 unu HTC-3 gns HopManbeHbIX YCIOBUIA SKCnyaTaumu.

Hanpsixenue U, B

A 1500
1500
— 1500 U B BONbTax
|| Ans400B<U<1500B U= T B MMRNMCeKyHAEX
T, To=1mc
1000 — 0
X 400 B n1KoBOro 3Ha4eHus
N W 3Ha4YeHus NOCTOAHHOIO TOKa
Mpepen no 4.2.1.1 b)
~ ANA HOPManbHbIX YCIIOBMIA
500 ~—— akcnnyarauum
TTTT0 1 5 10 1415 T 200 205 Bpems T, Mo

PucyHok 1 — MakcumansHo AonyctuMmoe HanpsaxeHue nocne equHUYHOro noBpeXxaeHna nsonauuu

b) Llenu HTC-2 n HTC-3
3HayYeHUs Hanps>KEHWI NPEBbLILLAIOT NpedenbHble 3HadYeHus no 4.1.2 ana uenu HTC-0, HO He Gonee
cneayoLwmx:
- 3HQYEHUI HaNPSHKEHUIA CUTHANOB, KOTOPbLIE AOIDKHLI YAOBNETBOPATL TpeboBaHusam A.2 unu A.3 (npu-
noxexue A) npu BbI3bIBHOM TENE(POHHOM CUTHanNE;
- B OTCYTCTBME BbI3bIBHOrO TENEMOHHOIO CUrHana:
KOMOMHaLMA Hanps>keHWi NepemMeHHOro U NOCTOSIHHOTO TOKAa B HOPMaribHbIX YCIIOBUSIX Skcnnyarauuu
JOMKHA yAOBMNETBOPATL YCMOBUIO:
Ui_i_ Udc S
70,7 120 ’
rae U,, — NUKOBOE 3HaYEHKNE HANPSHKEHUS NepeMEeHHOro Toka npu noboin yacrore, B;
U4, — 3HayeHne HanpsxeHMs NoCTOSHHOrO Toka, B.

A Tawke npeaerbHbIX 3Ha4eHUIN, NPUBEAEHHbIX HA PUCYHKE 1 U NONYyYEHHbIX UBMEPEHUEM Ha PE3UCTOPE
conpotusneHnem 5000 Om £ 2 % B cnyvyae eAUHUYHOTO NOBPEXAEHUA M30NALUK (MCKIKoYas ABOMHYIO U yCU-
NEeHHYI0 N30NALUMKU) NN €4NHUYHOTO NOBPEXAEHUS OAHOMO KOMMOHEHTA (MCKIIOYAast KOMNOHEHTbI C IBOWHOMN U
YCUINEHHON usonsiumen) BHYTpU 060pyaOBaHUA.

Coomeememeue npoeepsemcs 6HELWHUM OCMOIMPOM U UCTbIMAaHUEM.

4.2.1.2 OTgeneHue OT Apyrux Lenei U oT 4OCTYNHbIX YacTtein 06opyaoBaHust

MpuMmeyvyaHne 1 —Cm. Takke pasgens 5u 6.

Pasbegunenne uenen HTC-0, uenei HTC-1 u AocTynHbIX NpoBOAALWMX YacTen oT uenei HTC-2 u ue-
newt HTC-3 gomkHO GbiTh CreaylowwmMm;
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- B HOPManbHbIX YCNOBUAX IKCMIyaTauuu He MpeBbillaTb COOTBETCTBYIOLUMX MPEAErnbHbIX 3HAaYEHUN,
onucaHHbiX B 4.2.1.1 a) anAa uenen HTC-1, KkoTopble He NPeBLILLAIOT 3Ha4YeHusa ana yenen HTC-0, HTC-1 u
AOCTYMHLIX NPOBOASALLMX YaCTen;

- B Crny4yae eIMHM4HOW HEeMCnpaBHOCTU, Npejenbl, ykasaHHble B 4.2.1.1 b) ansa yenen HTC-2 u uenen
HTC-3 npu HOpmanbHbLIX YCNOBUSAX 3KCMNyaTauuu, He NpeBbILLAIOT 3Ha4YeHus ans uenen HTC-0, HTC-1 u
AOCTYMHLIX NPOBOAALWMNX YacTen. Jlonyckaerca ucnonb3oarb Lenu HTC-1 npu yBenuuyeHHbIX NpeaenbHbiX
3HAYEHMWIN NO PUCYHKY 1.

Boamox#o pasageneHue TpeboBaHuiA, €Crm OCHOBHAs U3onsaums 06ecnevumBaeTcs, Kak ykazaHo B Tabnu-
e 2, KoTopas TakKe NOKa3bIBAET, B KAKOM U3 criy4aes 6.1 OHa NPUMEHSIETCA; APYIUE PELLEHUS HE UCKITIOYEHbI.

Tabnuya 2 — PasgeneHue yeneit HTC

PazgeneHHble Yactn Pasgen

Liens HTC-0 Llens HTC-1 6.1

WNn AOCTYNHbIE NPOBOASILLME YacTh Liens HTC-2 OcHoBHas nsonALMA

Lens HTC-3 OcHoBHas usonauua u 6.1

Llens HTC-1 enb HTC-2 OcHoBHas nsonauua n 6.1
Llens HTC-2 Llens HTC-3 6.1
Llens HTC-1 Lenb HTC-3 OcHoBHas nsonauna
Llens HTC-1 Lens HTC-1 DyHKUMOHaNbHaA U3oNaums
Llens HTC-2 Llens HTC-2 DyHKUMOHaNbHaA U3oNsauus
Llens HTC-3 Lens HTC-3 DyHKUMOHaNbHasA U3oNAauus

OcHoBHas usonsaums He TpebyeTrcs, ecnu yaoBneTBOPAIOTCA BCe cCneayloLwme yCnoBus:

- yenu HTC-0, HTC-1 unu gocTynHas NpoBoAALLIANa YacTb NPUCOEANHEHbI K KNneMMe 3aLUUTHOTO 3a3eM-
NeHus B COOTBETCTBUM C TpeOoBaHUsIMU CTaHAapTa Ha 060pyaoBaHKE; U

- B MUHCTPYKLMK NO SKCryaTauumn AOMKHO ObITb TOYHO YKa3aHO, YTO 3Ta OTAENbHAsA KNeMMa UMEET no-
CTOSIHHO€ COEAMHEHMNE C 3eMNEN; n

- ucnbitanua 4.2.1.5 npoeoant, ecnu uens HTC-2 unu HTC-3 npeaHasHavyeHa NPUHUMATbL CUTHAMbI UK
MOLLHOCTb, reHepupyemble BHE 060pyA0BaHNSA NPU HOPMAankbHbLIX YCIOBUAX 3KCNyarauumn (Hanpumep, B Te-
NEKOMMYHUKaLMOHHOW CETH).

Mo BbIBOPY M3roToBUTENA AOMycKaeTcs TpakToeartb Lenu HTC-1 n HTC-2 kak uenu HTC-3. B aTom cny-
yae uenb HTC-1 unu HTC-2 gomkHa yaoBNeTBopATbL BCEM TpeboBaHUAM Mo pasbeamHeHuio ans uyenn HTC-3.

Coomeemcmeue npoeepsiom OCMOMPOM, UMEePEHUEM U, npu Heobxodumocmu, umumauueli Heuc-
npasHOCMU KOMIMOHEHMO8 U U3onayuu mak, Kak 3mo moxem npousolimu e obopydosaHuu. Neped ucnbima-
HUSIMU U30M1Ayu0, He y0oenemeopsiowyo mpebosaHusam 05 OCHOBHOU u30nauuUU, 3aMbiKarom HaKopomKo.

MpumeyvyaHune 2—B cnyyasx, Korga UCNonb3yeTcs OCHOBHASA M30NALMS, K Hell NpuMeHsoT TpeboBaHus 6.1.
McnbiTaTenbHoe HanpsxeHue, ykasaHHoe B 6.2, B 6oMbLUMHCTBE CryyaeB Bhllle, YeM HanpsbkeHue, npunaraemoe K oc-
HOBHOW “3onauum.

MMpumedaHune 3— OTHocuTenbHO TpeboBanui, felicTBytownx B Hopseruu, cm. 5.3.1, npuMmedaHue 1.

4.2.1.3 OTaeneHne oT onacHbIX TOKOBEAYLUMX YacTen

Kpome cnyyaes, gonyckaembix B 4.2.1.4, uenu HTC-1, HTC-2 n HTC-3 gomkHbl ObITb OTAENEHbI OT
OMacHbIX TOKOBEAYLUMX YacTeil 0g4HUM UM o6oumMu cregyowmmm cnocobamu:;

a) ABOWHOW UMW YCUNEHHOW U3ONALUEN;

b) 0CHOBHOI M30MAUMEN COBMECTHO C 3aLLMTHBLIM 3KPAHOM, COEAMHEHHbLIM C KNEMMOM 3aLUUTHOrO 3a-
3EMIeHus.

Coomeemcmeaue nposepsiom OCMOMPOM U USMEPEHUEM.

MpumedyaHune — OTHocuTenbHO TpeboBaHUi, AerCTBYOWMUX B Hopsernn, cm. 4.1.1, npumedarue u 5.3.1,
npumedaHue 1.

4.2.1.4 Coeagunrenune ueneinnt HTC-1, HTC-2 n HTC-3 ¢ ApyrMMuK BTOPUYHbLIMK LIENSIMU
Honyckaetcs coeguHeHune yenum HTC-1, HTC-2 n HTC-3 ¢ apyrumu Lensamu npy yCroBuK, YTO STU Lenu
OTAEeneHbl OCHOBHON U3onauuen ot niobon nepBuYHON LEenu (BKMoYasa HeWTpanb) BHYTpU 060pyaoBaHuS.
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MpumeyvaHusa
1 OrpaHudenus B 2.3.1 Bcerga npuMeHsitoT Ans yeneid HTC.
2 OTtHocuTenbHo TpebosaHWin, AeiicTBytowmx B Hoperun, cm. 4.1.1, npuMedanue un 5.3.1, npumedanue 1.

Ecnm uenb HTC-1, HTC-2 u HTC-3 coeauHena ¢ apyrumu Lensmu (oaHon unu 6onee), 1o uens HTC-1,
HTC-2 n HTC-3 gaBnsieTca 4acTblo, KOTopasi I0fhkHA COOTBETCTBOBAThL TpeboBaHusm 4.2.1.1.

Ecnu uenb HTC-1, HTC-2 u HTC-3 nonyyaer anekTponutaHue OT BTOPWUYHOWM LENWU, OTAENEHHOW OT
Lenn ¢ onacHbIM HaNPsHKEHUEM:

- ABOWHON UMK YCUNEHHOWN U3ONsSILUEN;

- 3a3eMnEeHHbIM NPOBOAALLMM IKPAHOM, KOTOPbIN, B CBOIO OMEPEfb, OTAENEH OT Lienu C ONAacHON TOKOBE-
AyLwien 4acTblo OCHOBHON U30NsUMen;

uenb HTC-1, HTC-2 u HTC-3 cneayeT paccMarpuBarh Kak OTAENEHHYIO OT LENN C ONMAaCHOW TOKOBEAY-
LLIeW YacCTbIO TEM ke Cnoco6om.

Coomeemcmeue nposepsom 0CMOMPOM U uMumauyueli eOUHUYHbIX HeucrpasHocmel KOMIMOHEHITIO8
u usonayuu, eepossimHbIX 6 obopydosaHuu. He umumupyrom HeucrnpasHOCMU, KOMOpbie MO2ym ebl36aimb
Ha pesucmope conpomuesneHuem 5000 Om + 2 %, nodkmodeHHoM mex0y 08yms npoeodamu yenu HTC unu
mex0y o0HUM nposodom amoll yenu u 3emreli, HarnpskeHus, ebixodswue 3a npeodernbi 3ampuxoeaHHo
30Hb! pucyHka 2D (cm. 2.3.1), 8 meyeHue He meHee 5 c.

4.2.1.5 Vcnbitanne ans paboyero HanpsbkeHusi, reHepupyeMoro BHe 0bopyaoBaHus

3mo ucnbimaHue npPosodam nuwib 8 Crlyyae, eciu OHO yKa3aHo 6 4.2.1.2.

lpu ucnibimaHusax UCnonb3yloM yKa3aHHbIl U32omosumerieM 2eHepamop, Komopbiil ebidaem Makcu-
MaribHOe HanpskeHue, oxudaemoe om eHewHeeo ucmodHuka. pu omecymemeuu makux ykasaHuli npume-
Hsaom 2eHepamop, Komopbil obecrnequeaem HanpsixxeHue (120 + 2) B nepemeHH020 moka 4acmomoui 50 unu
60 'y u umeem ebixo0Hoe conpomueneHue 1200 Om * 2 %.

MpuMmeyaHune — eHepaTop He UMUTUPYET HaNpsikeHUe, JedcTByloLee B TENEKOMMYHUKALUWOHHON ceTun. Ero
MCMOMb3YIOT NPU UCTLITaHUAX Leneit 06opyAoBaHUA METOLOM UMUTALMM BbI3LIBHOTO CUrHana.

F'enepamop nodkmodarom K Knemmam ob6opydosaHusi, npedHasHa4eHHbIM 0518 COeOUHEHUS C MENEeKOM-
MyHUKayuoHHoUl cembio. OOUH nNomoc 2eHepamopa rnodKIo4alom K KieMme 3a3emMiieHus 060pydoeaHus (Cm.
PUCYHOK 2). McnbimamenbHoe HanpsxeHue nodarom He 6onee 30 muH. Ecnu danbHeliwee yxyouieHue He
npoucxolum, ucrbiMmaHus 3aKkaH4yusarom.

B meueHue ucnbimanuil uenu HTC-0, HTC-1 unu docmynHble npoeodsiyue Jacmu O0mkHbI coomeem-
cmeosamb mpebosarusam 4.1.2.

Ucnibimarusi mosmopsiiom rnocsie 83auMHO NPOMUBONONOKHO20 NOOKIHOHEHUA NPoe0d0e MesneKoMmy-
HuKayuoHHOU cemu K Knemmam o6opydoeaHus.

1 2

L ) —
7

(: o)

1 — ucnbiTyeMoe 06GopyAoBaHue; 2 — KNeMMbI AN NOAKIIOYEHUSA K TENEKOMMYHUKALMOHHON CETH; 3 — UCTIbITaTeNbHbIN reHepaTop

PucyHok 2 — UcnbiTaTenbHeIi reHepatop
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4.2.2 3awmTta ot conpukocHoBeHus ¢ uenamMu HTC-1, HTC-2 u HTC-3

4.2.2.1 OCTYNHOCTb

OBGopyaoBaHne JOMKHO ObITb CKOHCTPYMPOBAHO Takum 06pasom, UToObl B 30HE A0CTyNna Nonb3oBarens
umenacb HeobxoanMMas 3alumTa OT CONPUKOCHOBEHUS C:

- KOHTaKTaMn pa3LeMOB, HEOCTYMHBIX ANA NPUKOCHOBEHUSA UCTILITATENbHLIM LLYyNOM (PUCYHOK 3);

- OrOfIEHHLIMM NPOBOAALLUMMU YaCTAMMU, PACNONOXEHHLIMU B BaTapeiHOM OTCeke, COOTBETCTBYIOLLIMMMU
4222;

- OrOMEeHHbLIMU NPOBOASALLMMU YacTaMU uenein HTC-1, umeowmmu nobyio TOUKyY, CBA3aHHYIO C KIEMMOM
3aLLUMTHOTO 3a3EMIIEHUS;

- OrOfIEHHbLIMM NMPOBOAALUMMHU YaCcTAMU pasbemoB B Lenax HTC-1, oTaeneHHbIMK OT AOCTYNHbIX He3a-
3eMIIeHHbIX NPOBOASALLMX YacTen 060py0BAHUA B COOTBETCTBUM C4.2.1.2.

MpumeyvaHus

1 TUMMYHBIA NpumMep — obornoyka KoakcuanbHOro pasbema.
2 foctyn k yenam HTC-1 u HTC-3 vepes gpyrue yenu Taioke orpaHuyeH no 4.2.1.2 B HEKOTOPLIX Cryvasix.

B obnactu, goctynHon Ana obcnyxusanus, TpeboBaHus, npeabsBnsieMble K HenpegHaMepeHHbIM KOH-
TaktaM ¢ uensmu HTC-1, HTC-2 unu HTC-3, otcytcTByloT. OQHAKO OronieHHble 4acTu, NpeacTaBnsaowmue
COBON 9HEepPreTUYECKyd OMacHOCTb, AOMKHbI ObiTb pa3MeLLeHbl U OrpaXaeHbl Tak, YTobbl NpeAoTBPaTUTh
BO3MOXHOCTb HEYMbILUIEHHOrO CO34aHWUA NepeMblyek NPOoBOASALMMU Marepuanamu, UCrNosib3yeMbiMu NMpu
obcnykmBaHuu Apyrux Yacrtein o6opya0BaHus.

Jlobble orpaxkaeHus, yctaHaBnMBaeMble B COOTBETCTBUM C 4.2.2.1, AOMKHbI ObITb NErkoyaansieMbiMu
UM 3aMeHsAeMbIMU NPU 0OCITY>KUBAHWUM 3aLLMLLAEMbIX YaCTEid.

B nomeLLeHnax ¢ orpaHUyYeHHbIM 4OCTYNOM TpeboBaHusl, NpeabsiBnsieMble K HenpeaHaMepeHHbIM KOH-
TaktaM ¢ yenamu HTC-1, HTC-2 unu HTC-3, OTCYTCTBYIOT.

OnHaKo OroneHHble YacTu, HanpuMep, Takue Kak MHCTPYMEHT UMW UCMbITATENbHbIE LUYMbl, UCNOMNb3y-
emble 00Cny>KMBaIOLLMM NEPCOHANOM, AO0MKHbI ObITb PasmeLLeHbl U OrpaaeHbl Tak, YToObl He BO3HMKana
ONacHOCTb KOPOTKOro 3amMbikanus. Cpeacrea 3aluTbl HE0OX0AUMbIE B COOTBETCTBUM € 4.2.2.1, AOMKHBI ObITb
nerkoyaansieMbIMy UM 3aMeHAEeMbIMU NPY 0BCNY>KUBaAHNM 3aLLMLLIAEMbIX YaCTEe.

! R 6,0+0'05 —\

@12+0.05 80 0,2
@50 + 0,2

1 — npoBoAALMIi MaTepuarn; 2 — HeNpPoBOAALLWIA MaTepmalt; 3 — pyKkosTka
PucyHok 3 — UcnbiTaTenbHbIiA Lwyn

Coomeemcmeue npoeepsIom OCMOMPOM, USMEPEHUEM U 3Ha4YeHUsIMU UCTbImamesibHo20 Wyna
(IEC 61032, ucnbimamenbHbil wyn muna B), npumeHsemblli coanacHo mpeboesaHuli coomeememeyouwezo
cmanOapma Ha 060pydoeaHue, u ucnbimamerbHbili Wyr, PUCyHOK 3.

4.2.2.2 BatapeliHblii oTcek

foctyn k nposoasiwmm yactam uenein HTC-1, HTC-2 n HTC-3, HaxoaswmMcst BHyTpu 6aTtapeiHoro or-
ceka B 060py0BaHMU, pa3peLuaeTcsl NPy BbINOMHEHUU BCEX CreAYIOLLMX YCIOBUM:
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- OTCeK UMeeT ABepLy, kKoTopas TpebyeT cneunarnbHON onepauun ans oTKpbITUS, HaNPUMeP UCNONbL30-
BaHWA UHCTPYMEHTa UNK BO3AEWCTBUSA Ha 3anupatoLlee yCTPOWCTBO;

- uenu HTC-1, HTC-2 n HTC-3 HegoCTynHbI, KOrAa ABEpLA 3aKpbITa;

- NPMMEHEeHa MapKMpPOBKA OKOMO ABEpLIbl UMK Ha ABEpLE, eCnu NocneaHss 3akpenneHa B obopyaosa-
HWUK, C yKa3aHMAMU O Mepax NpeoCTOPOXKHOCTM ANs 3alUThbl MONb30BATENs, Koraa ABepLa OTKpbITa.

MpumedaHue — MHpopMaLua 06 OTKIOYEHUN TeNeOHHOro WHypa A0 OTKPLITUSI ABEPLbI SABMSETCS Npu-
MepOoM NpUeMNeMOin HCTPYKLMUM.

Coomeememeue fPoeepsIom 0CMOMPOM.

5 3awura o6cnyXxmMBarowero nepcoHana TerliekOMMYHUKALMOHHOM ceTn
1 nonb3oBaTenen Apyroro o6opyaoBaHusi, COeAUHEHHOIO C 3TOM CEeThbIO,
OT onacHocTen B obopyaoBaHumn

5.1 OGme nonoxeHUA

Lienn, HenocpeaCTBEHHO COEAMHEHHbIE C TENEeKOMMYHUKALUMOHHOW CETblO, AOIMKHbLI COOTBETCTBOBATb
Tpebosanuam ana uenen HTC-0, HTC-1, HTC-2 unu HTC-3.
Coomeemcemeue nposepsiiom OCMOMPOM U U3MEPEHUEM.

5.2 cnonb3oBaHue 3alWUTHOIO 3a3eMrieHusA

3almMTHOE 3a3eMMNEHNE HE JOMKHO 3aBUCETh OT TENEKOMMYHUKALIMOHHON CETH.

Ecnu 3awmta TeNeKoMMYHUKALMOHHBLIX CETEN 0GECNEYNBAETCA 3aLUMTHBLIM 3a3eMnenueM o6opyaosa-
HUSA, TO MHCTPYKLMA NO dKCNIyaTaLmm A0IDKHA COAePKaTb CBEAEHUA 0 HeobxoaumMocTu obecnedeHmns paGoro-
CNoCOBHOCTU 3aLLUMTHOTO 3a3EMIEHMS.

Coomeemecmeue nposepsiom OCMOMPOM.

5.3 OToeneHune TenieKOMMYHUKALMOHHBbIX CETEeN OT 3eMnu

5.3.1 TpeGoBaHus

Kpowme Tpebosanuii 5.3.2 gomkHa ObiTb NPUMEHEHA U3ONSALMA MeXay LiensiMu, npegHasHayeHHbIMU aAns
COEANHEHNA C TENeKOMMYHUKALMOHHON CETbIO, M NIOOLIMU YaCTAMMU UIK LIENsIMU, KOTOPble ByayT 3a3eMneHbl
BO BpeMmsi aKkcnnyataumu o6opyaoBaHuUs, Unu BHYTPU ucnbiTyemoro obopyaosanus (nanee — MO), unu yepes
apyroe obopyaosaHue.,

OrpaHnumTenu nepeHanpsXKeHWin, KOTopble LUYHTUPYIOT M30NALMIO, AOIDKHBI UMETL MUHUMArNbLHOE Ha-
NPsXEHUE MCKPOBOro Npo6osa NOCTOAHHOIO TOKA, B 1,6 pasa NpesbILaloLee HOMUHANBHOE HANPSHKEHNE Unu
B 1,6 pasa npesbiLLAOLEE MAKCMManbHOE 3Ha4eHUe HOMUHAMNbHOTO AMana3oHa HanpPsHKEHUA.

Coomeemcmeue nposepsiom 0CMOMPOM U crieGyrowumu UCTbIMaHUsIMU.

H3onsayuro nodsepzarom UChbIMaHUI0 Ha 3IeKMPUYECKYI0 NMPOYHOCMb Co2nacHo 6.2.2. Ucnbimamerb-
HOE HarpsiXeHue rnepemeHHo20 moka ebibuparom cnedyowee:

- 01 06opydosaHrus, npedHasHa4eHHO20 011 yCmaHoeku 6 mecmax, e0e HOMUHanbHOe HarpsikeHue
cemu repemMeHHo20 moka npesbiwaem 130 B: 1,5 kB;

- 0nsa ece2o Opye020 06opydosaHus: 1,0 kB.

MpumevaHunsa

1 B ®unnaHauu, Hopseruu u LLiBeLnn cylecTByIoT JONONHUTENbHBLIE TPEGOBAHWUA K U30NALMHK.

2 PaccMoTpeHre HOpMasbHLIX 3HaYEeHUIA HanpsKeHNst OTHOCUTCA K BO3MOXHOCTN BO3HUKHOBEHUSI MOMEX U3 CETH,
OTHOCALLUXCA KO 2-i KaTeropun nepeHanpspkeHus (cm. IEC 60664), BOZHUKaIOWMX Ha KOHL@X U30naLmu.

Yenbimarus HanpsyxeHueMm npumeHsomces 0ns nioboeo 060pydoeaHus ¢ MEXaHUYECKUM NpueodoM, pa-
6omarowezo om cemu.

Bo epems ucnbimaHull Ha 3NeKMPUYECKYIO NMPOYHOCMb paspewaemcs ydanamb KOMIOHEeHMbI, UWyH-
mupyrouwjue u3onayuro, 3a UCKIIoHeHueM KoH0eHcamopos. Ecniu amo npuMeHsom, mo npoeodsm O0onosnHu-
meribHYIO NMPOBEPKY C UCbIMmamenbHOU Uernbio (CoanacHO PUCYHKY 4) CO ecemu yCmaHO8IIeHHbIMU KOMITO-
HeHmamu. Vicnbimarue ebIfNOHAIOM NpuU HanpspKeHuU, Pa8HOM HOMUHANbHOMY HaIpPsKeHUI0 uru eepxHemMy
3HAYeHUI0 HOMUHaNbHO20 duanasoHa HanpsXKeHUs.

B medeHue ucnbimaruli:

- He BO/MKHO 6biMmb NMPO60 U30NAAYUU NPU UCTILIMAHUU Ha 3M1eKMPUYECKYI0 MPOYHOCMb;
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- KOMMOHEeHMbI, WYHMUPYWUE U30Nayur, 0CMAasieHHbIe Ha Mecme 60 8PEMS UCTbIMaHUs 3neKmpu-
yecKoll npoyHocmu, He 00mkHbI ObiMb M0BPEXOEHbI;

- MOK, mekywuli 8 ucrnibimamernbHol yenu (pucyHok 4), He 8omxeH npesbiame 10 MA.

5.3.2 UcknroueHus

Tpe6oBaHus 5.3.1 He NPUMEHSIOT K creayoLemMy 060pya0BaHMIO;

- NpefHa3Ha4YeHHOMY ANnsi COEAUHEHUS C ANeKTPONPOBOAKON 34aHWUIA G MOMOLLLIO BUHTOBbIX KNEMM UK
APYrMM HageXHbIM cnocobom;

- NpefHa3Ha4YeHHOMY A COEAUHEHWS C dNEeKTPONPOBOAKONW 34aHUIi Yepes BUMKY U PO3ETKY NMPOMbILL-
NEHHOT0 NMPUMEHEHWA, UMM NPUBOPHBLIN COEANHUTENb HEMPOMBILLIIEHHOTO NPUMEHEHUA, UKW ANa NOAKIO-
YeHusa 060UMU yKasaHHbIMKU Cnocobamu B COOTBETCTBUU C TpeboBaHuamu IEC 60309 nnu HaUMOHaNLHOTO
cTaHAapTa aHarormyHoro NPUMEHeEHUs;

- NpefHa3Ha4YeHHOMY A5 YCTaHOBKM 06CMY>KMBaOLLMM NEPCOHAN0M U MMEeOLEMY YKa3aHUsA B MHCT PyK-
LMK No akcnnyarauuu, Kotopele Tpedytot, 4uToBbl 060pya0BaHUE ObINO NOAKIIOYEHO K CETEBON PO3ETKE C 3a-
LUUTHbIM 3a3eMneHneM (CM. 5.2);

- OCHALLEHHOMY MOCTOAHHO NOAKMIOYEHHbIM NMPOBOAOM 3aLLUMTHOIO 3a3eMIIEHUst U CHabXEeHHOMY yKa3a-
HUAMW B MHCTPYKLMW MO 9KChnyaTaummu no yCTaHOBKE 3TOr0 NMPOBOAA.

Mpumeyarune — B Punnanguu, LLseyuun n Hopeernn aTn ncknio4eHns NnpUuMeHsloT 4ns o6opyaoBaHus, npeg-
HasHa4eHHOro AN COeAAVHEeHUs C ANEKTPONPOBOAKONA 3AaHUA C NOMOLLbIO BUHTOBBIX KIEMM WNWU APYrUM HaAeXHbIM Cno-
coboMm; 1 ans obopyaoBaHWs, NpeAHasHa4eHHOro ANs COeAWHEHNS C SMEKTPONPOBOAKON 34aHU Yepe3 BUNKY U PO3ETKY
MPOMBILLITEHHOrO NMPUMEHEHUS, UK NPUBOPHbLIA COEAUHUTESNb HEMPOMBILLIIEHHOrO NMPUMEHEHUS, NN ANA NOAKIIOYEHUA
060o1MK ykazaHHbIMK criocobamu B cooTBeTcTBUM ¢ TpebGoBaHusiMu IEC 60309 unm HauMoHanbHOro cTaHAaapTa aHanoruy-
HOro NPUMEHEHNS.

KOMMOHEHTH, WYHTUDYIOLIME M30NALMIO,
/ HanpuMep orpaHULUTENb NepeHanpPXeHUNA

WUcnbiTyemoe o6opynoeaHme

CeTb NuUTaHus

nepeMeHHOoro Toka L //

Mopxniouenne
K TENeKOMMYHUKALIMOHHO
< cem
(coepuHenms Het)

N

N T 4

MogkrioueHMe K 3awuTHomy &
383eMIeHUI0 UMK YacTAM
1 LiensimM, NOAKMIOYEHHbIM
K 38LLUTHOMY 383eMMEHMI0

HomuHanbHoe HanpsixeHue
5 kKOM

(e

PucyHok 4 — VcnibiTaHue pa3sBA3ku Mexay TeNeKOMMYHUKaLMOHHOI CETHIO U 3eMITeil

5.4 OrpaHuyeHune ToKa OT NPUKOCHOBEHUS K TENNEKOMMYHUKALIMOHHOWU CETH

ToK OT NPUKOCHOBEHNSI OT 0O0PYA0BaHUA, NUTAIOLLETOCA OT CETU JMEKTPONUTaHUsSi MePEeMEHHOro Toka, K
TEeneKoOMMYHUKALMOHHOW CETU JOSMKEH ObITb OFPaHUYEH.

Coomeemcmeue npoeepsom, Ucronb3ys UcnbimamernbHbie Uueru, npueedeHHblie Ha pucyHkax 5 u 6.

O6opydosaHue nposepsaom, Ucnonb3ys UCTbIMamMesbHYIO Uerb, NoKas3aHHYo Ha pucyHke 5 (0n1s 00Ho-
¢hasHoe0 060pydosaHUs, KOIMOPOEe COEOUHEHO MOSIbKO «38e300li» ¢ TN- unu TT-cucmemoli arekmponumausi)
unu 6 (0ns mpexghazHoeo ob6opydosaHus, Komopoe coOedUHEeHO MOIbKO «38€300L» ¢ TN- unu TT-cucmemoli
anekmponumadus), unu, egde Heobxo0umo, Opyayro ucrbimamernbHyio Uenb, 83amyio u3 IEC 60990, pucyHku
7, 8, 13 unu 14.

ObopydoeaHue, komopoe nodkmoyalom K |T-cucmeme anekmponumadus, npoeepsiom 6 coomeem-
cmeuu ¢ pucyHkamu 9, 10 u 12 IEC 60990. Takoe obopydosaHue mMoxem bbimb makke nooKmoYeHo Kk TN-
unu TT-cucmeme 3neKmponumMaHus.
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Ucnbimanrus He npoeodam 0ns 06opydosaHus, y KOMoOPO2o yernb, NOOKoYaemMas K menekoMMmyHuKa-
UUOHHOUI cemu, COe0UHeHa ¢ 3aujumHbiM 3a3eMneHueM unu Knemmol (hyHKYUOHanbHO20 3a3eMieHus e 060-
pydosaHuu; mok om MO K menekoMMyHUKaUyUOHHOU cemu cHumarom Hyrneebim.

[Hna obopydosarus, umeroweeo 6onee yem O0Hy Uerb, MOOKIIOHaeMylo K MeneKOMMYHUKayUuOHHOL
cemu unu cucmeme KabenbHo20 pacnpedenerus, ucnbimaHue rnpoeodsam mosbKo o 00HOMy sapuaHmy 0ns
uenu Kkaxdo2o0 muna.

Hna obopydosaHus, He UMEIWE20 KneMMbl 3aujuimHo20 3a3eMieHus, nepexkmodamens S2 e yenu
nposoda 3a3eMIIeHuUs, ecriu OH NOOKIMIOYEH K KrieMme (OyHKUUOHaMbHO20 3a3emneHus 8 MO, He 3ambikaom.
B npomusHom criy4ae oH 3aMKHym.

Knemmy B usmepumenbHoeo npubopa coeduHsiiom ¢ HelimparnbHbiM npoeodoM cemu anekmponuma-
Hus. Knemmy A KOMMymupyom npu usMmepeHuu nepekmodamenem S1, a nonspHoOCMb — nepexioYamenem
P2 npu nodkmoyeHuU K moyke coeOUHEHUS ¢ MeneKOMMYHUKaUUOHHOL cembio unu cucmemoli kabernbHo20
pacripedeneHus.

Hnsa o0HogasHo20 0bopydosarHusa ucrnbimaHue rnposodsm npu ecex KOMOUHauusax nepekmodamenel
nonapHocmu P1 u P2.

Hns mpexgasHoeo obopydosaHus ucnsimaHue nposodsm e obeux no3uyusx nepexoYamens nonsp-
Hocmu P2,

lMocne kax0020 uamepeHus obopydosaHue npueodsm s ucxo0Hoe paboyee cocMosHue.

U3mepeHus ebInomnHAIMm, ucnonb3ys 00UH U3 usmepumerbHbiX npubopos rno IEC 60990, pucyHOK 4.

Hu 08Ho u3 3nadeHull He domkHO npesbiams 0,25 MA cpedHekeadpamuyHO20 3Ha4YeHusl.

P1

~ 6
N N

——— N

2
PE /_ S2 PE
1 ]
3
B A ST
u —

1 — nsonupyioLwnii TpaHcopmaTop (AN M3MepeHui); 2 — NpoBog 3a3eMIeHuUst; 3 — U3MepuTenbHas Lienb;
4 — TOouKa NOAKMIOYEHNSA K CeTH ANeKTPONUTaHWA NepemeHHoro Toka; 5 — MO,
6 — coefjuHeHNe C TeNeKOMMYHMWKALIMOHHOW CEThIO (He MOAKNIOYEHO)

PucyHok 5 — UcnbiTaTenbHasa cxeMa AnA U3MepeHUsl Toka OT MPUKOCHOBEHUS ofHOba3HOro o6opyoBaHms, MMTAaeMOro
oT TN- unun TT-cucTeMbl aNeKTpONUTaHNs, COeJMHEHHOW «3Be3[0N»
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4
L1 L1
-
|
P1
L2 — L2 — 6
— L3 ) fjpz
L3 H
N IN
PE S2 PE
1 1 / 5
3
2/ B/ \A s

1 — M3onupyroOLMIA TpaHchopMaTop (4118 M3MepeHnit); 2 — NpoBoJ 3aseMrieHns; 3 — usmMepuTenbHas Lienb;
4 — TouKa NOAKMIOYEHWNS K CETU SMEKTPONMTaHUS nepeMeHHoro Toka; 5 — U0,
6 — coefUHeHWe C TeNeKOMMYHMUKaLMOHHOW CETbIO (He NOAKIIOYEHO)

PucyHok 8 — VcnbiTaTenbHasn cxeMa 4N U3MepeHuUst Toka OT NPUKOCHOBEHUS TpexdrasHoro obopyaoBaHus, NUTaemMoro
oT TN- unu TT-cUcTeMbl ANEKTPONUTaHUSA, COeJMHEHHON «3BE30M»

6 3awuta nonb3oBarenen o6opyaoBaHUA OT NepeHanpsKeHus!
B T€NMEKOMMYHUKALMOHHBIX CeTSX

6.1 TpeGoBaHus K pasgeneHuio

O6opyaoBaHue fOmKHO obecneunBaTb HEOOXOAMMOE ANeKTpPUYECKoe pasaeneHune Mexay uenamu HTC-1
unn HTC-3 u cneayowmmu yactsimu 060py10BaHUs:

a) HesaseMIIEHHbIMW NPOBOASLLUMM YACTAMM U HENPOBOASALLMMMU YaCTAMM, NpefHa3sHaYeHHbIMU Ans
yAEpPXKaHNA B pyKax UMM KacaHus BO BPEMsi HOPMarbHOIO UCMONb3oBaHuAa (Hanpumep, TenedoHHan Tpyobka
unu Knasumartypa), u

b) yacTaAMM 1 UENsIMKU, K KOTOPbIM MOXHO MPUKOCHYTLCA UCTbITaTENbHLIM nNanbuem (IEC 61032, ucnbli-
TaTtenbHbIl Wyn B), KPOME KOHTAKTOB pa3beMOB, K KOTOPbIM HEMb3SA NPUKOCHYTLCA UCMLITATENbHBLIM LLYNOM
no PUCYHKY 3; U

C) LensiMu, KOTOpble NpeAHa3Ha4yeHbl AN NOAKMIOYEHUs K Apyromy obopyaosaHuio. TpeGoBaHue k pas-
AerneHnIo pacnpoCTpaHseTcsl B Ni0OOM Cryyae Ha AOCTYMHble uenu. 3TO He PacnpOCTPaHSETCA Ha uenu,
npeaHasHaveHHble ANns COEAUHEHUs C APYrMM 060py10BaHMEM B COOTBETCTBUM C 6.1.

3T TpeboBaHUs He NMPUMEHSIIOT, €CIU CXEMOTEXHUYECKMIA aHanu3 u uccneaoBaHue oGopyaoBaHNA No-
Ka3bIBaloT, 4TO 6e30nacHOCTL 06ecneunBaeTca APYrMMKU CpeacTBaMu, HanpuMmep, B Cryyae AByX Lienen, Kax-
Aas U3 KOTOPbIX UMEET NMOCTOSAHHOE NOAKIMIOYEHUE K 3aLUMTHOMY 3a3€MIIEHUIO.

Coomeemcmeue rnposepsom ucnbimaHusamu no 6.2. TpeboeaHus K pa3mepam U KOHCIMPyKUUU 3a30p08,
nymsm ymeyku U criyiowHol u3onayuu He npumeHsiiom 011 npoeepku Ha coomeemcmeue 6.1,

6.2 MNMpoueaypa ucnbITaHUA HA INEKTPUYECKY O NPOYHOCTb

Coomeemcmeue 6.1 nposepsiom ucnbimanuamu no 6.2.1 unu 6.2.2.
Ecnu ucnbimbiealom KOMIIOHEHM, HanpumMep cueHasnbHbill mpaHcghopmamop, Komopbill npedHasHayeH
0ns obecneyeHus mpebyemoeo pa3lernieHus, Mmo KOMMNOHEHM He 00ImKeH Obimb WyHMUposaH Opyaumu KOM-
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MOHeHMamu, ycmaHO804YHbIMU yempolicmeamu unu npoeodkoli, ecrnu OHU Moxe He y8oernemeopsiom mpebo-
eaHusm pasderneHus no 6.1.

Tpu ucnbimaHuu ece nposoda, npedHasHa4eHHbie 01151 COeOUHEHUs1 C MEeNeKOMMYHUKaUUOHHOU cembio,
coeduHsiom emecme (CM. pucyHok 7), ekimodas mobble npoeoda, komopbie mpebyemcs 0 npasuniam 3Kc-
nnyamauuu merneKoMMyHUKaUUOHHOU cemu nodkmodamb K 3emrie. To4HO mak xe ece npoeoda, npedHasHa-
YeHHble 0ng coeduHeHus ¢ Opyaum obopydoeaHuem, coeduHI0m eMecme coanacHo 6.1, nepeducrieHue c).

Henposodswue yacmu ucnbimbiealom Memarnnuydeckol osnbeoll, KoHmakmupyrowel ¢ rnoeepxHo-
cmbio. Ecnu ucrionb3yrom Memannudeckyto ¢honbeay, NoKPbIMyIo Kresawum cocmasom, mo OH OOIKeH 6bimb
npoeodsuium.

CoeauHeHne
L C TeNeKOMMYHUKaLIUOHHOK
I'Ioncoep,uHeHu’e\' N CeTbio
K MarucTpanu Ucnbityemoe 06opyaoBaHue (npycoenuenys rer)
nuTaHns —_PE |
(Mp1coeauHeHUs HeT) A

Tokonpoeo-
Aswan donbra

leHepatop
uenbitatenbHoro{ X
HanpsiKeHUs

Ce#A3b TONMbKO ANs ¢)

* TunuuHo ANA YacTei, NpefHa3HaYeHHbIX AN YAepXKaHUs B pyKe.
PucyHok 7 — Touku NpUNoXeHns UCNbITaTENbHOrO HaNPsXXeHNA

6.2.1 VicnbiTaHMe BO3AeMCTBUEM UMMNYISILCOB

Usonauuro, obecnedusarowiyro pasdeneHue, nodsepaarom ucneimanuo 10 umnynbcamu nepemeHHol
nonapHoOCMU, UCMONb3ya UcnbimamerbHbIll eeHepamop umrynbcos (cM. npunoxeHue B) ¢ umnynbcamu
10/700 mxc. MiHmepsan mexQ0y nocredosameribHocmamu umiynbcoe — 60 ¢, HayanbHoe Hanpskenue U,
cocmasnsem:

- 0n4a 6.2.1, nepeyucnerue a): 2,5 kB;

-0ns 6.2.1, nepequcnerusa b) u c): 1,5 kB.

MpuMeyaHune — 3HadeHune 2,5 kB ansa 6.2.1, nepeuncnenune a) 6bino BeIGpaHo npexae Bcero, YToGb! rapaH-
TUpOBaTb COOTBETCTBUE PacCMaTpMBaEMOMN U3ONALUM, U STO He 06A3aTENbHO UMUTUPYET BEPOATHBIE NepeHanpskeHns.

6.2.2 cnbiTaHue HanpsXeHuem

Usonauuro, obecneyusarowlyro pasdeneHue, nodeepaaom UcnbiMaHUw 8 meyeHue 60 ¢ 8 0CHOBHOM C
nomouwibro cuHycoudanbH0o20 HanpskeHus: ¢ yacmomod 50 unu 60 [y, unu ¢ NOMoWb0 NMOCMOSIHHO20 MOKa,
pasHo20 NUKOBOMY 3HAYEHUIO UCMbIMameribHO20 HanpsKeHUs repemMeHH020 moka.

UcnbimamenbHoe HanpsXXeHue nepemMeHH020 moka:

- 0ns 6.1, nepeyucneHue a): 1,5 kB;

- 0na 6.1, nepequcneHua b) uc): 1,0kB.

HanpsixeHue, npunazaemMoe K Ucrbimyemoli u3onsauuu, ysenuqusaom nocmeneHHo om Hyns 0o mpeby-
eM020 3Ha4eHus U sbifepxusarom e medeHue 60 c.

B cnyqae 6.1, nepequcneHue b) u 6.1, nepe4qucneHue ¢) paspewaemes ydanams oepaHudumenu nepe-
Hanpsxxerul npu ycrnosuu, 4Ymo OHU ebidepxxusarom ucrnbimaHue eo3delicmeuem umnynbcoe no 6.2.10ns 6.1,
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nepe4qucneHue b) u 6.1, nepeducnieHue ¢) npu nNposepKe KOMNOHEeHMoes eHe 0bopydosaHus. B crnydae 6.1,
nepeyqucneHue a) oepaHudumeny nepeHanpsikeHull He yoansiom.

6.2.3 Kpurepuu coorBeTcTBUA

B me4qenue ucnibimanuli no 6.2.1 u 6.2.2 He dormkeH umemb Mecmo npoboli usonayuu.

Cqumaiom, ymo npoboli usonayuu nNpou3ower, eciiu mok, npomexkarouwuli e pesynbmame nodadyu uc-
nbiIMamersibHO20 HanpPsKeHUS, eHe3anHo 6€CKOHMPOMIbHO so3pacmaem, m.e. u3onauus He npensmemeyem
€20 NpomeKaHuio.

Ecnu eo epemsa ucnbimaHus oepaHudumens nepexanpsikeHull cpabameieaem (unu npoucxodum uc-
Kpoeoli npoboli 8 3neKkmpoHHOU 2a3opa3padHol namne), mo makas cumyauyusi.

- 0na 6.1, nepeyducrnieHue a) coomeememesyem omkasy;

- 0na 6.1, nepeyucnexue b) u 6.1, nepequcneHue c) paspewaemecs 80 epemMs ucrbimaHus eo3delicmeu-
eM uMnyInbCcoe coznacHo 6.2.1;

- 0ns 6.1, nepequcnenue b) u 6.1, nepequcrieHue ¢) 80 8peMs UCIbIMAaHUS HarnpsXXeHUeM Co2nacHo
6.2.2 (c mobbiMm O2paHudumeneM nepeHanpsaxeHuli, 0cmaeneHHbIM Ha Mecme), coomeememeyem omkasy.

Hna ucnbimanuli eo3felicmeuem UMYIbCO8 0BPEXOEHUe U30MAUUU NIPOBEPSIoM ¢ MOMOWbBIO 1PO-
6EpKU COMpomMuerieHus1 usonayuu. YiamepeHus npoeodam fpu HanpskeHuu, pasHom 500 B nocmosHHO20
moka, ecriu 02paHuduMmernu nepeHanpsxeHuli ocmaerneHbl Ha MECME, HAMNPsXeHUe NOCMOSHHO20 MoKa, npu
KOmopom rpoeodsam u3mepeHus, ebibupaiom Ha 10 % meHblue, Yyem paboyee HanpskeHue ozpaHudumens
neperanpspkerull. ConpomusnieHue u3onayuu He 00ImkHO bbimb MeHee 2 MOM. PasdeneHue ozpaHuqume-
nieli nepeHanpspkeHus 00nycKaemcs, ecnu conpomuerneHue usonayuu yoem u3mepeHo.

B kayecmee anbmepHamuebi pabomy ogpaHudumens nepeHanpsxeHull unu npoboll u3onayuu MoxXHO
OYEHUMb 110 ¢hopMe OCyUIIoepamm.

MpumMeyaHue — OnucaHne npoueayp ANA OLEHKU paboTkl OrpaHUUUTENS NepeHanPAXeHWH MKW NPoGosa U3o-
NSILUMKM C UCMOMNb30BaHUEM OCLIUIINOTPaMMbl AaHO B NpUnoxeHun C.

7 3awumra TeNeKOMMyHUKaLlMOHHOW MPOBOAHON CUCTEMbI OT Neperpesa

ObopyaoBaHue, npegHasHa4eHHOe ANnA nepeaadn SNeKTPOSHEPruM Yepes NPOBOAHYI0 TENEKOMMYHU-
KaLMOHHYIO CUCTEMY K OTAANEHHOMY OOOPYAOBAHUIO, AOMMKHO OrPaHUYUBATL BLIXOAHOW TOK A0 YPOBHS, KO-
TOPbI HE BbI3bIBAET NOBPEXAEHUSI NPOBOAHON TENEKOMMYHUKALIMOHHOM CUCTEMbI U3-3a Neperpesa npu nio-
ObIX BHELUHWUX YCMOBMSAX Harpysku. MakcumanbHOe 3Ha4YeHue Toka oT 060pyaoBaHUS HE AOMKHO NPEBLILLATL
npeaensHoe 3Ha4eHne Toka AN MUHUMArbHON NoWaan NonepevHoro Ce4eHus NpoBoAa, onpeAeneHHoro B
MHCTPYKUMK MO dkcnnyaTtauuu. Ecnu npeagenbHoe 3Ha4€HUe TOKA HE YCTAHOBMEHO, TO €0 NPUHUMAIOT paB-
HbiM 1,3 A.

MpuMmeyvaHue 1 — YcTpoiicTBOM 3alUThl OT NEPErpy3kn NO TOKY MOXET OblTb NpefoxpaHuTeNb UMK Lenb,
KoTopasi BLINOMHSAET 3Ty (hYHKLMIO.

MpuMmeyaHue 2 — MuHumanesHbI gnameTp nposoaa, 06LIMHO UCNONBL3YEMOro B NPOBOAKE TENEKOMMYHUKa-
LinoHHOW cucTeMbl, 0,4 MM, AN KOTOPOro MakCMMaribHbIA TOK B Cnyvae MHOFOXUNLHOro kabens paeeH 1,3 A. 3Ty npo-
BOAKY OBbIYHO He yKa3blBatoT B MHCTPYKLWM MO SKCTNyaTauuu, Tak Kak yCTaHoBKa NPOBOAKW YaCTo He 3aBUCUT OT MOHTaXa
o6opyaoBaHus.

MpuMmeyaHue 3—[ancHelilee orpaHniyeHne MoxeT GbiTb He0OXx0aUMMO ANA 06opyaoBaHUs, NpeaHa3HaYeH-
HOro AN1si COeAUHEHNS C LIENsAMU, KOTOpble He NMOABEpPraloTCA NepeHanpskeHWaAM 6narogapsi yCcTpoiCTBaM 3alyuThl.

Coomeemcmeue rposepsom credyrouwum obpasom.

Ecnu oepaHuyeHue moka npoucxo0um bnazodaps co6CmeeHHOMY 8HYMpPEeHHeMyY COnPOMUeBIIeHUIO Uc-
MOYHUKa 31IeKmMpPOonuUmMarus, usmepsom ebixoOHOU Mok Ha moboli akmueHol Haspy3ke, 8KImo4asi KOPoOMmKoe
3ambikaHue. Jonycmumbill npeden ro moky He 0omkeH 6bimb npeebilueH nocrne 60 ¢ ucnbimaxull.

B cniyqae ecnu oepaHu4eHue moka obecrniequsaemcs ycmpoUlicimeom 3awumabi 0m repeapy3Ku o moky,
UMEIOWUM YCIMaHOBIIeHHbIE 8PEMEHHbIE XapakmepucmuKu:

- Xxapakmepucmuka epems/mok OQo/mKkHa zapaHmuposeames, 4mo npu 110 % donycmumozo npedena
moka npepbisaHue npou3olidem e medyeHue 60 MUH.

MpumedyaHune 4— XapakrepucTuka BpeMsA/TOK NNaBkux npegoxpanutenei Tunos gD M gN, yKazaHHbIX B
IEC 60269-2-1, coOTBETCTBYET BbILLEYNOMAHYTHIM TpebGosaHuaM. Mnaskue npegoxpaHutenu Tunos gD M gN Ha Homu-
HanbHbIA Tok 1 A ByAyT cOOTBETCTBOBaTL NpefenbHOoMy Toky 1,3 A;

- 8bIX0OHOU MOK Ha Mobol akKmueHOU Hazapy3Ke, 8Ko4as KopomKoe 3aMbikaHue, Npu WyHmMuUpoeaHHOM ycmpod-
cmee 3awumbl om nepeapysku 1o MoKy, usMepeHHsill nocne 60 ¢ ucneimaHul, He domkeH npeebiwamb 1000/U, 20e
U — ebixo0Hoe HarnpsixeHue, UsMepeHHoe npu 8Cex OMKIIOYEHHbIX Hagpy3Kax.
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Ecnu ozpaHudyeHue moka obecne4usaemcs ycmpolicmeom 3auiumbl om nepeapysKu o moky, Komopoe He umeem
ycmaHoeneHHol xapakmepucmuku epeMs/mox:

- 8bIX0OHOU MoK Ha noboli akmueHoU Hagpy3Ke, eKoHas Kopomkoe 3amMbikaHue, He OO/KeH npesbiuiamb yema-
HoeneHHbIl npeden nocne 60 ¢ ucnbimaHusa, u

- 8bIX0OHOU Mok Ha nioboll akmueHoli HazpysKe, 8KN4asa KopomKoe 3aMbikaHue, npu WyHmMuUpoeaHHOM yempod-
cmee 3auumbi Om nepeepysku 1o moky, usmeperHbill nocne 60 ¢ ucnsimarul, He donxeH npeebiame 1000/U, ede
U — ebixo8HOe HanpsaxeHue, USMEePEHHOe rpU 8CeX OMKITIOYEHHbIX Hagpy3Kax.
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MpunoxeHue A
(o6sa3aTenbHoe)

HopMmbl gnsa TenedoHHbIX BbI3bIBHbIX CUTHANOB (CM. 4.2.1.1)

A.1 BBeneHue

[Ba B3auMo3aMeHsAeMbIX METOA, ONUCAHHLIX B HAaCTOALLEM MPUNOXEHWUWN, OTPaXaroT OMbIT, HAKOMNEHHbIA B pas-
NWYHBIX cTpaHax. MeTog A TUNMYeH AN aHanoroBbiX TenedoHHEIX ceTell EBponel, a meTog B — ans CesepHoit AMepUKAL.
3TN MeToAbl OCHOBLIBAKTCH Ha aHanoriyHeIX cTaHgapTax anekTpudeckoil 6e3onacHoCTH.

A.2 Metog A

o amomy memody 3Ha4eHUA MOKo8 Irgq U ITgs, NPOMeKaowux yepes conpomusnerue 5000 Om, nodkniodeHHoe
MexOy deyms mobbiMu poeodamu Unu npoeodom U 3asemiieHueM, He GOMmKHbI Npeebiuiampb 3Ha4eHul, onpedeneHHbix
cnedyrouum obpasom:

a) ltg1 — mok, onpedenaemsill pacyemom usiu UsMepeHHbIl 3a ool 00HokpamHbiti nepuod delicmeus 8bi3bigHO-
20 cuerana t, (8 coomeemcmeuu ¢ onpedeneHueM Ha pucyHKke A.1), 3HaueHUe Komopoeo He npeebiiaem:

- Ipu MOGyNUPOSaHHOM 8bI3bIBHOM CugHane (t; < o) — 3HadeHus, MoNy4eHHo2o U3 epaghuka Ha pucyHke A.2 0ns
epemeHu t,, unu

- Npu NpodomKUMenbHOM 8bi3bl6HOM cugHane (t; = o) — 3HadeHus 16 MA;

I+g1, MA, onpedensiom Kak

/
lrgq = % - ona (t, <600 mc),

t,—600 | 1200-t; |
/ = 1 .i+ 1P -0 < <
751 800 242 500 2 nq (600 mc <t, < 1200 mc),

i
lrqq = £ -ang (t, = 1200 mc
TS1 2\/5 (1 ),

ale |p— nuKoeoe sHadeHUe moka coomeemcmeyrouleli popMb! cueHana (CM. pUcyHoK A.3), MA;
Ipp — 3Ha4eHue dgoliHol amnnumydbl moka coomeememeyioujeli GpopMbl cugHana (CM. pucyHok A.3), MA;
t, mc.
b) gy — cpedree sHayeHUe Mmoka O/ NOEMOPAIOLLIXCS Ma4eK UMMYNbcoe MOodynupOBaHHOZ0 bi3bieHO20 Cue-
Hana, paccyumarHogo Ona 00HO20 Uukina Modynauuu 6bi3bieHoeo cueHana t, (6 coomeemcemeuu ¢ onpedeneHuem Ha
pucyrke A.1), He domxHo npesbiulamb 16 MA cpedHeksadpamu4HO20 3Ha4eHUs;
I7go onpedenswom Kak

2 1/2
Iy = t_1./%31+ﬂ_ld_c
t t 3,752

ele gy — coenacHo A.2, nepeyucneHue a), MA;
I 4o — 3Ha4eHUe NocmoAHHO0 MoKa, NpomekKaoweao Yepes conpomusnerue 5000 OM 60 epeMs HeaKmMugeHo2o re-
puoda yukna modynayuu, MA;
tyuty, me.

MpumeyaHune — YacToTbl HanNpskeHUA TeNnedOHHBIX 3BOHKOB 0ObIMHO HaxoAATcs B AnanasoHe 14—50 'y,

t, — dnumensHocmb fMepuoda 0OUHOYHOR0 €bI3bIEHO0 CueHaila, Koada OH Npodoimkaemcs & meyeHue ecezo ne-
puoda 8bi3bI8HO20 CUzHana;

- cymma nepuodoe delicmeus omoOenbHbIX 8bi3bl8HbLIX CUgHanoe 8 rnpedenax 0OHO20 8bI3bIBHOLO CUgHana, Ko2da
nepuod o8UHOYHOZO 8bI3bI8HO20 cugHana cocmoum u3 deyx unu bonee omoenbHbIx nepuodoe delicmeus ebl3bl6HO20
CueHana, KaKk rokasaHo Ha npumepe, ade ty =t,, + by,

ty — OnumenbHOCMb 0OHO20 MONHOE0 UuKna Modynauuu

18



FOCT IEC 62151—2013

PucyHok A.1 — OnpegeneHune anUTENBHOCTU NEPUOAa BbI3bIBHOMO CUrHana v Lukna Mogaynauymu

Bpems ¢, mc 16 MA

10000
1000

\

\

\
\\
N
100
10
10 20 50 100 200 500 1000

60 Tok I5,, MA

MpumedyaHune — KpuBasa ocHoBaHa Ha KpuBoi b Ha pucyHke 14 |IEC 60479-1.

PVIOyHOKA.2 —_— KpVIBaﬂ npegenbHo AoNyCTUMOro 3Ha4eHUA ToKa /TS‘I MOAYJTMPOBaHHOIO BbI3bLIBHOIO CUrHasna
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)

Tok I(f) L ——l.\ n nl__ Nc:—n N I__

3
Idc
Idc

Bpemsi { ———»

PucyHok A.3 — [IBoiiHasi aMnnuTysa Toka U MMKOBOE 3Ha4YeHNe ToKa OTHOCUTENLHO 3eMni

A.3 Metog B

MpumedyaHune — HacroAawuit MeTog ocHoBaH Ha cTaHaapTe CLLUA COl1 (cBoa denepanbHbix npasun) 47
[«DKC (PepepanbHas koMuccus cBsiau) npaBunay), Yactb 68, pasgen D ¢ aononHUTENbHEIMU TpeboBaHUAMK, NPUMEHA-
€MbIMU B YCNOBUSIX HEUCMPaBHOCTM.

A.3.1 Bbi3bIBHOM curHan

A.3.1.1 YactoTa

BbI3bIBHOW CUrHan [OMmKeH UMETb HecyLyto YacToTy He Gonee 70 L.

A.3.1.2 Hanps»keHue

HanpsixeHue BbI3bIBHOTO curHana fosmkHo 6eiTb MeHee 300 B aBoiiHoi ammnuTtyabl n meHee 200 B nukoBoro 3Ha-
YeHUss OTHOCUTENBHO 3EMMKN, U3MEPEHHOE NPU CONPOTUBIEHUN He MeHee 1 MOM.

A.3.1.3 Mogynsauus

HanpsikeHne BbI3bIBHOrO curHana AomMKHO NpepbIBaTLCA AN CO34aHNUA Nay3 «MoKosi»He MeHee 1 ¢, HO He Bonee
5 c. Bo BpeMs 3TUX Nay3 HanpsKeHWe OTHOCUTENBHO 3eMNU HE AOMKHO NpeBbiwaTh 56,5 B NOCTOAHHOIO HanpspKeHUS.

A.3.1.4 Tok B ycnoBusiXx eAUHUYHOW HEMCNPaBHOCTHU

B cniyyae, Korga BbI3bIBHOW CUrHAN CTAaHOBUTCA MPOAOIMKUTENbHBIM BCNEACTBUE €iUHUYHON HEUCTIPaBHOCTH, TOK
Yepes pesnctop 5000 OM, coefMHEHHBIA MexXAay NobbIMU ABYMS BLIXOAHBIMUA NPOBOAAMM WU MEXAY BbIXOAHLIM NPOBO-
OOM U 3eMnei, He OMKeH npeBbiWaTh 56,5 MA ABONHOW aMNNUTYALI, KaK NOKa3aHo Ha pUcyHke A.3.

A.3.2 YcTpolcTBO OrpaHM4eHusi 1 KOHTPOSb HanpsiKeHUs

A.3.2.1 YcnoBUa npuMEHeHUs1 YCTPOMCTBa OrpaHUuYEHUs] UMW KOHT PO HanpsXeHus

Llenb curHana 3BoHKa AOIMKHA UMETb B CBOEM COCTaBE YCTPOWCTBO OTKIIOMEHWUA B COOTBETCTBUM C A.3.2.2 unu
JomkHa BbITb oBecrneydeHa KOHTpoNeM HanpsxkeHUs cornacHo A.3.2.3, unu gomkHel 6biTe NpUMeHeHL 0ba MeToaa oaHo-
BPEMEHHO B 3aBMCUMOCTH OT TOKa, NMPOTEKAaIOLLEro Yepe3 ykasaHHOe CONpPOTUBREHNE, NOAKNHOHMEHHOE MEXAY UCTOYHUKOM
HanpshKeHUs BbI3bIBHOrO curHana 1 aeMnei. Ycnosus NpMMEHEHUS yCTPONCTBA OrpaHUHEHUA NN KOHTPONA HanpsXXeHUs
crepytoLue:

- ecnu Tok Yepes peanctop 500 OM He npesbiwaeT 100 MA ABOWHOI aMNNUTYALI, TO He TPeBYTCA HU YCTPOWUCTBO
orpaHuYeHns, HU KOHTPOMb HanpsPKeHUs!,

- ecnun Tok Yepes pesnctop 1500 Om npesbiwaet 100 MA gBoiHOW aMnNnUTYALl, TO TpebyeTca ycTpoilcTBO orpa-
HUYeHus. Ecnu ycTpoincTBO orpaHuyeHns yaoBneTsopaeT TpeboBaHUAM Mo orpaHMyeHuto pucyHka A.4 ans R = 500 Om,
TO KOHTPONb HanpsXeHnsa He npuMeHsitoT. OfgHaKo ecnn YCTPOWCTBO orpaHuieHus yaoBreTBopsieT TpeboBaHUsM Mo orpa-
Hu4eHuo pucyHka A.4 ¢ R = 1500 OM, To Heo6X0ANMO NPUMEHATE TaKKe KOHTPOSb HaNpsXXEHUS,

- eCnu Tok Yepes pesunctop 500 OM npesbiwaeT 100 MA ABOIHOI aMNNUTYALI, HO TOk Yepe3 peauctop 1500 OM He
NpeBbILLaeT 3TOro 3Ha4eHUs, To He06X04MMO NPUMEHUTD:

YCTPOCTBO OrpaHWveHnusi, cooTBeTCTBYIOLWEE TpeboBaHMsIM NO orpaHuYeHunio pucyHka A.4 ana R = 500 Owm, unu
KOHTPOIMb HaNPsXXeHUs.
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MukoBoe 3HaueHne Toka I, MA

1000 OrpaHuyuBaioLLiee

YCTPOWMCTBO
(28 mc, 600 MA) UcTouHuK ﬂ
BEI3LIBHOMO R = 500/1500 Om

HanpshkeHua

200

100 ———————————————————
(1,0 ¢, 100 MA)

50—

T T
0,02 0,05 0,1 0.5 1,0 5,0
MakcumanbHoe Bpems [0 orpaHudeHus t, ¢

PucyHok A.4 — lMpeaenbl orpaHUYeHna Hanps»KEHWA BbI3bIBHOTO CUrHana

MpumevaHuns
1 Bpemsi t U3MepPSAIOT OT MOMEHTa NOAKIIOYEHUS CONPOTMBIEHUS R K Uenw.

2 HaknoHHyto YacTs rpaduka onpegenstoT kak [ = % .

A.3.2.2 YcTpoiCcTBO OrpaHuy4eHus

TokodyBCTBUTENBHOE YCTPOWCTBO OrpaHUYeHWs BKNIOYAIOT NocnefosaTenbHO B NPOBOAHUK, NOABOAALLNIA HanpsKe-
HWe BbI3bIBHOMO CUrHarna, 1 OHO orpaHWYMBaET TOK BbI3bIBHOIO CUrHana corflacHo TpeboBaHWAM pucyHka A.4.

A.3.2.3 KoHTponb HanpsieHus

HanpspkeHwe mexay aemnein 1 NpoBOAHUKOM, NOABOASALLMM BbI3bIBHOW CUTHarM, AOMKHO 6biTb He MeHee 19 B nuko-
BOrO 3HaYeHUA 1 He npeBekIlWaTh 56,5 B NocTOAHHOIO HanpsbkeHWs B No6oW MOMEHT, KOrAa BbI3bIBHOW CUrHan oTeyTeTByeT
(pexum oxugaHus).
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MpunoxeHne B
(obs3aTenbHoE)

UcnbiTaTenbHbIN reHepaTop UMNynbCOB (CM. 6.2.1)

CxeMa, MpuBefeHHas Ha pucyHke B.1, wncnoneayeTcs ans Toro, 4tobbl reHepupoBaTb Mmnynbcsl 10/700 mkc
(rne 10 Mkc — Bpems HapacTaHusA nepeaHero dopoHTa uMnynsca, 700 MKC — AMUTENbHOCTE MMMyrnbca no yposHto 0,5),
KoHAeHcaTop Cy NepBoHaYarnbHoO 3apsaxaroT Ao HanpsxeHus U...

KoneBaTenbHas dopma UMMYSbCOB, KOTOpast UMeeT MecTo MpU PasoOMKHYTON Lienu, MOXeT BbiTb APYroi npw nog-
KITFOMEHWUMN Harpy3sKu.

MpumevyaHuns

1 Mpun Mcnonb3oBaHMK AaHHOTO UCTbITATENIBHOMO reHepaTtopa Heo6xoauMO BbiTe 0c0BeHHO BHUMATENBHBIM, TaK Kak
Ha KoHAeHcaTope Cq UMeeTca 6onbLUOA 3apsaa.

2 CxeMa ncnbITaTenbHbLIX UMMNYNBCOB AN UMMynbea, ycTaHoBneHHoro B ITU-T PekomeHnaauuu K .21, ansa umutagum
nepexofHbIX NPOLECCoB B TENEKOMMYHUKALMOHHOW CETH.

Rs

Ry
o 1 { 1—o

O— O

Cq =20 MO
R, =50 Om
R, =15 Om
C,=0,2 M®
R4 =25 Om

PucyHok B.1 — Cxema ucnbITaTenbHOro reHepaTopa UMMynbLCcoB
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MpunoxeHue C
(cnpaBouHoe)

MeToauka ucnbiTaHui UMnynbcamm (Cm. 6.2.3)

C.1 UcnbiTatenbHoe o6opyaoBaHue

FeHepaTop MUMMYNbLCOB MO NPUNoXeHuto B.
3anomMuHatoLmii ocumnnorpad ¢ fuanasoHOM YacToT HECKOMNbKO Merarepl.
BbICOKOBOSBTHBIN MPOGHUK C KOMMEHCUPYHOLLMMI arieMeHTaMMU.

C.2 MeTtoguka npoBeeHUS UCMbITAHWUN

Ha ucnbimyemoe obopydoeaHue eosdelicmeyiom HEObXOOUMbIM YUCIIOM UMIY/IbCO8 U 3arucbiéalom ¢hopmy
CugHanos.

MMpumepsi, npusederHbie 8 C.3, nomMozalom ycmaHosums, cpabomarn nu o2paHudumesb fepeHanpsixeHul unu
npousowen npobod usonayuu.

C.3 NMpumMepbl popM CUrHANOB Npy UCMLITAHUAX UMNYNbCaMKN

Hanpspkenue U(t), kB
I

T >
1000 Bpewms t, Mkc

M puMedaHne — [NocneposaTenbHble UMNYNbChbl NOBTOPAKTCA NO cpopme.

PueyHok C.1 — dopmMa curHana npu oTCYTCTBUM orpaHuduTenei nepeHanpspkeHnin u npo6osa naonayum

Hanpsixxenue U(f), kB
A

2 -

5 Bpems t, MKC

MpumedaHune —MocnejoBaTenbHble UMMYMNbCLI He MOBTOPSIOTCA NO hopMe. PopMa Kaxkgoro UMnynsca ns-
MeHsieTcA BCreAcTBUE Npo6os usonsauuu. Npoboii YeTko BUAEH Ha ocLUmnnorpaMMe UMNYLCHOTO HampsKeHUS.

PucyHok C.2 — ®opma curianos npu npoboe nsonsauyum 6e3 orpaHndmteneil nepeHanpskeHui
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Hanpsbkenue U(f), kB

4 . Hanpsikenune U(f), kB
// 3
1 //
/
1 2
/\ ’ -
\/ 5 Bpemsi {, MKC 1000 Bpewms t, MkC

Tun orpaHMuMTenA NepeHanpAXeHW: 7 — rasopaspsAaHbIi; 2 — NoyNPOBOSHUKOBLIN, 3 — MeTannooKCUAHbIA
MpumMeyvaHune —IllocnegoBatenbHble MMMYNbCH NOBTOPAIOTCA MO popMe.

PucyHok C.3 — ®opma curHana npu pabotatoem orpaHuuuTene nepeHanpshkeHuii

Hanpsoxkenue U(f), kB
A

[\
\/ U 5 Bpewn t, ke

PucyHok C.4 — ®dopMa curHana npu KOpOTKO3aMKHYTOM OrpaHu4uTene nepeHanpsikeHnin v usonsauum
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Mpunoxexnue AA
(cnpaBouHoe)

CBegeHus 0 COOTBETCTBMM CChISTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
MEeXrocygapcTBEeHHbIM CTaHOapTaM

Tabnuya A1

O603HauYeHNe MeXayHapoaHoro cTaHaapTa CTteneHb OBo03Ha4eHe U HauMeHoBaHWe COOTBETCTBYHOLLEro
COOTBETCTBUA MeXrocyaapCTBeHHOro ctaHgapTa
IEC 60050-195:1998 — *
IEC 60309 (Bce 4acTm) — *
IEC 60990:1999 — *
IEC 61032:1997 — *
IEC Guide 104:1997 — *
ISO/IEC Guide 51:1990 — *

* COOTBETCTBYHOLUMIA MEXTOCYLapCTBEHHbIA CTaHAapT OTCyTCTBYET. [lo ero yTBEpXAEHUs PEeKOMEHAYETCH UCMOMb-
30BaTh NepeBOf Ha PyCCKUiA A3bIK AaHHOMO MEXAYHAPOLHOMo CTaHLapTa.
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(1]

(2]
(3]

(4]
(5]
(6]

(7]
(8]

IEC 60269-2-1:1998

IEC 60479-1:1994
IEC 60664-1:1992

IEC 60950:1999
IEC 61201:1992
CFR 47, Part 68

Bubnuorpadusa

Low voltage fuses — Part 2-1. Supplementary requirements for fuses for use
by authorized persons (fuses mainly for industrial application) — Sections | to
V: Examples of types of standardized fuses

Effects of current on human beings and livestock — Part 1: General aspects

Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

Safety of information technology equipment
Extra-low voltage (ELV) — Limit values

Code of Federal Regulations (USA) — Part 68: Connection of terminal
equipment to the telephone network (commonly referred to as «FCC Rules,
Part 68»)

ITU-T Recommendation K.11:1993  Principles of protection against overvoltages and overcurrents

ITU-T Recommendation K.21:1996 Resistibility of subscriber’s terminal to overvoltages and overcurrents

YK 681.3:331.4:006.354

MKC 33.020, IDT
35.020

KntoyeBble cnoBsa: 4OCTYMHOCTb, 3a3eMIeHue, 3a3op, nsonauua, onacHaa Tokoseaywaa 4actb, TENEKOMMY-
HUKaUMOHHAaA CETb, TOK OT MPUKOCHOBEHUA

Pepaktop J1.B. KopemHukoea
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