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FOCT P M3K 60950-21—2005

MpeaucnoBue

Llenu v npuHumMnel cTaHgapTusalum B Poccuiickoii deaepaummn yctaHosneHbl degepanbHbiM 3akOHOM OT
27 nekabps 2002 r. Ne 184-$3 «O TexHNYeCKOM perynmpoBaHumy, a npaBunna npuMeHeHUst HauuoHanbHbIX
ctaHgapToB Poccuiickoin ®egepaunmm — FOCT P 1.0—2004 «CraHgapTtusauusa B Poccuinckon ®egepaumn.
OcCHOBHbI€e NOMoXeHna»

CBeaeHUA o cTaHgapTe

1 NOArOTOBIEH ABTOHOMHOM HEKOMMEpPYECKON opraHu3aumein HayyHo-TEXHNYECKUIN LLeHTP cepTu-
dukauum anektpoobopyaosaHus (HTLCI) «MC3MM» Ha ocHoBe coOBCTBEHHOrO ayTEHTUYHOro Nepesoaa CTaH-
JapTa, yKasaHHoro B nyHkre 4

2 BHECEH TexHudecknum komuteTom no craHgaptusauun TK 452 «besonacHocTb ayauo-, Buaeo-,
3NeKTPOHHOW annapaTypbl, 060pyaoBaHUs WHGOPMALMOHHBIX TEXHOMOrMA U TenekoMMYHUKaLWOHHOro
obopynosaHus»

3 YTBEPXAEH W BBEAEH B AENCTBUE Mpukasom denepansHOro areHTCTea rno TeXHUYeckomMy
perynvpoBaHuto n metponoriu ot 29 aekabps 2005 r. Ne 455-cT

4 Hacrosiuii cTaHgapT MaeHTUYEH MexayHapoaHomy ctangapty MOK 60950-21:2002 «O6opyaosa-
HWe MHOPMaLMOHHBIX TexHonorui. TpeboBaHna 6esonacHocTu. YacTs 21. YaganeHHoe 3neKkTponutaHue»
(IEC 60950-21:2002 «Information technology equipment — Safety — Part 21: Remote power feeding»).

Mpu npUMeHeHUn HacTosILLero cTaHaapTa PEKOMeHyeTCsl UCMOMNb30BaTh BMECTO CCbIIOYHOro Mexay-
Hapo4HOro cTaHAapTa COOTBETCTBYIOLWMIA HauMoHanbHbIA cTaHdapT Poccuiicko degepaunn, ceeaeHUs o
KOTOPOM NpuBeadeHbl B AOMNOMHUTEbHOM NPUNoXeHn B

5 BBEJEH BMNEPBbIE

UHpopmayuss 06 usMeHeHUsIX K HacmosweMy cmaHOapmy rnybiiukyemcsi 8 exe200H0O u3dasaemMom
UHhopMalUOHHOM yKa3zamerie « HayuoHarnbHbie cmaHOapmbi», a MeKcm U3MeHeHUU U rornpasoK — 8 eXxeme-
CSIYHO U3dasaeMbiX UHDOpMaUUOHHbIX yKa3amerisax « HayuoHanbHbie cmaHOapmbl». B criyyae nepecmompa
(3ameHbI) unu ommeHbl Hacmosiueeo cmarndapma coomeemcmesyiowee yeedomiieHue 6ydem onybukoeaHo
8 eXXeMecCsIHHO u3dasaeMoM UHOpMaUUOHHOM yKkazamene «HauuoHanbHbie cmaHO0apmbl». Coomeemem-
syrowjasi UHhopmayus, ysedoMiIeHUE U meKCmbi pa3Meujaromces makxe 6 UHghopmayuoHHol cucmeme obuye-
20 rof1b308aHus — Ha oghuyuansHom calime @edepalibHO20 a2eHMCcmea o MeXHU4YeCKoMy peayiuposaHUo
U Memporoauu e cemu lHmepHem

© CraHgapTuHdopm, 2008

HacToswwuin cTaHgapT He MOXeT BbITb NMOHOCTbIO UMW YacTUYHO BOCTIPOM3BedeH, TUPaXMpoBaH 1 pac-
MpocTpaHeH B KavecTse oduLMansHOro saaHus 6es paspeleHnsa deaepansHOro areHTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHnio U MeTpororim
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BeegeHune

Hacroswuumia ctanpapT cnegyeT npuMeHsTb coBmecTHo ¢ MOK 60950-1. MyHkTel MOK 60950-1 npumeHs-
0T B 060CHOBaHHBIX crnyyasix. Ecnu TpebosaHua HacTosAwero ctangapTa coBnagatoT ¢ TpebosaHuaMn 6eso-
nacHoctu M3K 60950-1, To cooTBeTCTBYIOWME NYHKTHI UNK noanyHkTel MOK 60950-1 ykasaHbl B KPYribIxX
ckobkax nocrne MyHKTOB UNW NOANYHKTOB HacTosLero cTaHgapTa. Ecnv B Tpe6oBaHuUsIX HacToAWero ctaHgap-
Ta ccbinaloTca Ha TpeboBaHua wnu kputepum MOK 60950-1, TO npuBeAeHa KOHKpETHas CCbiNka Ha
MOK 60950-1.

MeToab! UCnbITaHWI B TEKCTE cTaHAapTa BblAeneHbl KYpCUBOM.
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HAUUWOHANBbHBIW CTAHOAPT POCCUMUCKOW SGEOEPALMUMU

O6opyaoBaHue NHhbopMaLUOHHbIX TEXHONOIMMI
TPEBOBAHUA BE3OMNACHOCTHU
YacTtb 21
YpaneHHoe anekTponutaHue

Information technology equipment. Safety requirements.
Part 21. Remote power feeding

Oata BBegeHna — 2008—07—01

1 O6nacTb NpMMeHeHus

HacToswwmii cTaHaapT pacnpocTpaHseTcst Ha 06opyaoBaHne UHDOPMaLNOHHBIX TEXHONOMIA U paccmarT-
pusaeT Bonpoc o6ecrneyeHmns 1 NonyyeHus aneKTponuTaHnsa Yepes TeneKoMMyHUKaLIMOHHbIE CETU, B KOTOPbIX
HanpsbkeHWe NpeBsbIaeT npeaensl 4N8 Lenen ¢ HanpskeHueM TenekoMmMyHukaumoHHon cetn (HTC).

2 HopmMaTuBHbIe CCbINKN

B HacTosweM cTaHAapTe UCMOoNb30BaHbl HOPMATUBHbBIE CChINKU Ha Cneayowmin cTaHaapT:
M3K 60950-1—2001 O6opyaoBaHue nHpopMaLMOHHLIX TexHonoruin. BesonacHocTb. Yacts 1. O6wme
TpeboBaHus

MpwuMmeyaH e — [AnsccolNoK Ha CTaHAaPThI, FoA N34aHust KOTOPbIX yka3aH, nocneayioLme nonpasku K nio6ov
U3 AaHHbIX NyGnukauui nnv nepecmoTpbl N0GoN M3 HUX He NPUMEHUMBbI. [INs CCbINIOK Ha CTaHAaPTbl, Fo4 M34aHUs KOTOPbIX
He ykasaH, HeoGXoauMo WUCNOmnb3oBaTh Camoe MocneaHee U3gaHune CCbUTOYHOrO HOPMAaTMBHOIO AoKymeHTa. Crpa-
Hbl — yneHbl UICO n MOK BeayT ykasatenu el CTBYIOWMX MEXAYHAPOAHbIX CTAHAAPTOB.

3 TepMuWHbI U onpeaeneHus

B HacTosileM cTaHaapTe NnpuMeHeHbl TepMuHbl o MOK 60950-1, a Takke cneayolmMe TEPMUHBI C COOT-
BETCTBYIOLWMMUN OnpeaeneHnsIMU:

3.1 YNT uenb (TenekoMMyHUKaLlMOHHas LienNb yAaneHHoro anekrponutanus) [RFT circuit (remote
feeding telecommunication circuit)]: Bropn4Has uenb B 060pyaoBaHum, npeaHasHadeHHas ans obecneyeHns n
nony4YeHus nNUTaHusa HanpsbkeHnemM NocTOAHHOMO ToKa OT TeNNeKOMMYHUKALMOHHOM CeTn, 3HaueHue KOTOporo
npeBbllWaeT Npeaens!, yctaHoBneHHble AN HTC Lenen 1 uenei, B KOTOPbIX BO3MOXKHbI NepeHanpsikKeHust oT
TeNeKOMMYHUKALUOHHBIX ceTel.

3.2 YNT-T uenb (RFT-C circuit): YMT uenb, KoTopasi CNpoekTnpoBaHa v 3alyileHa Tak, 4To npyu Hop-
MasbHbIX YCIOBUAX SKCMyaTaLum U B yCIOBUAX eANHUYHOA HEMCMPABHOCTY 3HAYEHNS TOKa B Lienin He NpeBbl-
LWAOT YCTAHOBMEHHbIX.

MpunmeyaHwne—IpegentHble 3Ha4YEHWA TOKa NPU HOPMAIbHBIX YCMOBUSIX 3KCMNyaTauun U B YCrOBUSIX €au-
HWYHOW HENCMNPABHOCTM YCTaHOBIEHbI B 6.1.

3.3 YNT-H uenb (RFT-V circuit): YMNT uenb, koTopas paspabotaHa v 3allumLLieHa Tak, YTo Npy HopMarb-
HbIX YCNOBUAX 3KCMnyaTaLumM U B YCHOBUSX €AMHUYHON HEUCTPABHOCTU 3HAYEHUS HanpsbKeHUS ABMATCS
OrpaHnyYeHHbIMK; orpaHndeHa Takke obnacTb, 4OCTYNHasA AN KOHTaKTa.

MpwumedaHu e — lMNpeaenbHble 3HAYEHUA HANPSXKEHWUS NPYU HOPMATbHbIX YCIOBUSIX 9KCMNyaTaLum 1 B yCIIOBU-
AX €ANHVYHOW HENCNPaBHOCTM YCTaHOBIEHb! B 6.2.

U3paHne opnymnansHoe
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4 O6wme TpeboBaHUA

4.1 MNuTtaHue oT TeneKoMMyHUKaLUOHHOW ceTu [cM. MOK 60950-1 (MyHKT 1.4.11)]

YT uenuv o6bl4HO NpeBbILWAOT Npeaensl, ykasaHHble B MOK 60950-1 (cM. nepeuncnenne b)2.3.1), atak-
e npeBblwatoT 15 B - A. B cootBeTcTBUM ¢ MOK 60950-1 (NYHKT 4.7.2) B cny4vae Heo6XxoauMoCTu NCNOMb3YIOT
NPOTUBONOXKAPHBINA KOXYX.

4.2 [ocTyn K YacTsiM c onacHou aHepruemn [cm. MOK 60950-1 (nyHkT 2.1.1.1)]

ObopyaoBaHue AOMKHO MMEeTb KOHCTPyKUMio, obecneyuBatollyo B o6nacTsax AocTyna ageksaTHyo
3aLLMTY OT KOHTaKTa c HeusonupoBaHHbIMU YacTamu YT uenu.

TpeboBaHWsA NPUMEHAIOT AN BCeX MonoXeHWn obopyaoBaHus, ecnmn oHO NoAkIiodeHo u paboTaeT npu
HOPMaIbHBIX YCMOBUAX 3KCMIyaTaLum.

3awwunTy obecneunBaloT n3onsaumMen, orpaxaeH1ueM Unm Ucrnornb3oBaHnem 610KMPOBOK.

Coomeemcmeue niposepsirom rio MSK 60950-1 (nynkm 2.1.1.1).

4.3 3awuTa B o6nacTax, 4oCTYNHbIX Npu o6cnyxuBanum [cm. MOK 60950-1 (nyHkT 2.1.2)]

B obnacTax, 4OCTYNHbIX NP 06CNYKMBAHUN, OFOSIEHHbIE YAacTW AOMMKHbI 6bITb PACNONOXEHb UIN OrpadK-
AeHbl Tak, 4Tobbl Cry4YanHoe 3aMblkaHye Ha Lenu ¢ 6esonacHbiM CBEpXHU3KUM HanpsbkeHueM (BCHH) nnu Ha
HTC uenu, Hanpumep MHCTPYMEHTOM UIN UCTILITATEfbHBIM LLYMOM, UCTIONb3YeMbIM OBCINYXMBaIOLLMM Nepco-
Hanom, 6b1f10 ManoBepOATHO.

OroneHHble YacTn YTT Lenen, KOTopble MOryT BbI3BaTb 3HEPreTUYeCcKyo OnacHOCTb, AOMPKHbI ObITb pac-
NONOXeHbl UN orpaxaeHbl Tak, YTo6bl HEYMbILWAEHHOEe 3aMblkaHUe NPOBOAALMMU MaTepyanamm 6o mano-
BEPOATHLIM NPY 06CNYKUBAHUN.

Iiobas 3awuTta, Tpebyemasn ANA COOTBETCTBUA TpebOBaHUSAM HaACTOAWEro NyHKTa, AoMKHa ObITb ner-
KOCBbEMHOW 1 3aMeHAEMON, ecnv ee yaaneHue Heo6xoAMMO Ans 06CcnyXuBaHUs.

Coomeemcmesue mpebosaHUro rPO8EPSIOM OCMOMPOM U usmMepeHueM. [1ns oripedeneHusi HeripedHa-
MepEeHHO20 KOHmaKkma y4umsigarom me Heu30/upo8aHHbIe Yacmu, K KomopbiM 0bcyXusaiouwemy rnepcoHa-
Iy Heobxodumo nonydumes docmyr, @ makxe me yacmu 6611U3U HUX, KOmMOopbIe UCoib3yom Orlsi peMoHma
Opyaux yacmed.

4.4 3awura B o6nacTax orpaHuveHHoro goctyna [cm. MOK 60950-1 (nyHkT 2.1.3)]

Onsa o6opynoBaHus, kKOTOPOE yCTaHaBNUBAKOT B 06NacTaX orpaHU4eHHOro A4oCTyna, NpUMeHsT Tpebo-
BaHuWs AnsiobnacTeli focTyna onepaTtopa 3a UCKIIIYEHUEM TOr0, YTO KOHTaKT paspeLuaeTca c OroNeHHbIMU Yac-
Tamu YT uenu ncnbitatensHeiM nanbuem no MOK 60950-1 (nyHkT 2.1.1, pucyHok 2A). OaHako Takue yactn
[OOIMKHbI BbITb PACMONOXEHb! UMW OrpakAeHbI Tak, YTOObl HeYMBbILLNEHHbIA KOHTAKT 6blN1 ManoBEPOATHBIM.

OroneHHble YacTu, KOTOPbIE MOTYT Bbl3BaTb 3HEPTETUYECKYIO ONACHOCTb, AOMMKHBI GbITb PACNONOXeHb!
WK orpakaeHbl Tak, YTobbl HenpegHaMepeHHoe 3aMblkaHne NPOBOAALMMWU MaTepnanaMmu 6uino Manose-
POSATHBIM.

Coomeemcmsue mpebosaHUo rIPO8EPSIIOM OCMOMPOM U UsMepeHueM. [lns onpedeneHus HernpedHa-
MepEeHHO20 KOHMaKma, y4umsiearom me Heu3onupo8aHHble Yacmu, K KomopbiM He0BX0OUMO rofy4ums doc-
myn, a makxe Yacmu ebiu3u HuXx.

4.5 CoepgunHeHne o6opynoBaHua

4.5.1 O6wue Tpeb6oBaHua [cM. MOK60950-1 (nyHkT 3.5.1)]

Lienv mex6n0o4HbIX coeANHEHUIA AOIKHBI 0becneyunsaTe AONTOBPEMEHHOe COeAMHEHUE B COOTBETCTBUN
¢ TpeboBaHuaMN pasgena 6 ana YIT uenei.

MpwumeyaHune— Jlonyckaercs ansi coeauHMTensHOro kabensa cogepxate 6onee ogHoro tTuna uenev (Hanpu-
mep, BCHH uenb, HTC uenb, YMNT uenk) Npu ycrnoBuu, YTo Lienn pasgeneHbl, Kak 31o yctaHoBneHo MOK 60950-1 n Hactost-
WM CTaHAapToOM.

4.5.2 B3aumocssasb mexay YT uenamu [cm. MOK 60950-1 (nyHkT 3.5.2)]

YOT-T uenu B nuTaowem obopyaoBaHUN AOMMKHbI COeanHATLCA Tonbko ¢ YMT-T uenamn B gpyrom
obopyaoBaHuu.

YMNT-H uenu B nuTatowem obopyaoBaHUM OOIDKHBI COeAUHATLEA Tonbko ¢ YMT-H uenamu B apyrom
obopyaoBaHuu.

Coomeemcmeaue mpebosaHusM — 8 coomeemcmeuu ¢ nepeyucneHueme) 6.4.

5 MopknioueHne K TeNTeKOMMYHUKaLMOHHbIM CeTAM

YT uenb gonyckaeTcs NoakntoYaTb HeNocpeACTBEHHO K TeNekOMMYHUKALMOHHOM CeTu.
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6 YpaneHHoe anekTponuraHue

,D,OCTyFI K NMPOBOAHUKaM TeﬂeKOMMyHI/IKaLI,I/IOHHOIZ uenn yaaneHHoro anekTponntaHna orpaHuy4eH ansa
OGCJ’Iy)KI/IBaPOIJ.I,eFO nepcoHana.

MpwnMedaHwne—B HacTosIWweM pasgene paccMaTpuBaloT 3MeKTpocHabxeHne yaaneHHoro o6opyaoBaHus
HanpshkeHneM, 3Ha4eHye KOTOpOoro MPeBbILWatoT npeaens Hanpsxkenunst ans HTC uenen. CywecTByioT ABa TMNA Lenen:

YMT-T — o6ecneunBatowme 6€30nacHOCTb OrpaHnYeHmeM 3Ha4eHus Toka go 60 MA, (ncnonb3aytotes B EBpone);

YMNT-H — o6ecneunBatowme 6e30NacHOCTE OrpaHnyYeHneM 3HauYeHUs NOCTOSIHHOTO HanpsixkeHusi 4o 200 B v 3Have-
HWA TOKa A0 TeX Xe npeaenos B cooTBeTcTBUM ¢ MOK 60950-1 (nyHKT 6.3), ucnonsayemele B CeBepHoi AMepuke (CM. npu-
noxexwue A).

6.1 MNpepenbHble 3HavyeHna B YIMT-T uenax

MpumeyaHune— EcnunpegenbHble 3Ha4eHNs TOKa, ykazaHHble B 6.1.1, 6.1.2 1 6.1.3, Ha npakTuke He BCTpeya-
totest, 10 YIT-T uenb gomkHa cogepxarb yCTPOCTBO KOHTPONs 1 Habnogerus (Hanpyumep, perynsitop 6anaHca), kotopoe
pabotaeT Takum o6pa3om, 4ToObl NogaepMBaTe Tpebyemble NpeaenbHble 3HaYeHUs.

6.1.1 lNMpegenbHble 3HaYE€HUA NPU HOPMarbHbIX YCNOBUAX 3KCNyaTauum

Mpw HopManbHbIX YCroBusX akcnnyaTauum YMT-T Lenb AomKkHa COOTBETCTBOBATL clieayrowmum Tpebo-
BaHUAM:

a) 3HayeHue ToKa B yCTaHOBUBLUEMCS COCTOSIHUM, MOCTynaroLero U3 nutatoLero o6opyaosanuns YMT-T
Lenu B TeNEKOMMYHUKaLMOHHYIO CeThb, He OOJDKHO NpeBbiwaTh 60 MA npu ntoboii Harpyske;

b) 3HavyeHVe TOKa B YCTAHOBUBLLUEMCH COCTOSIHUM, MOCTyNarwLWero n3 eAnMHUYHOro NpoBoAHMKa NUTal-
wero obopynosarus YMT-T Lenu yepes TeNEeKOMMYHMWKALNOHHYIO CETb K 3a3eMTeHHOMY KOHTAaKTY, He AOMMKHO
npesbIWaTh 2 MA;

c) YNT-T uenb AomkHa 6bITb OrpaHn4YeHa HOMUHANbHBIM 3Ha4YeHUEM HANPSXKEHUS B NPOBOAAX TENEKOM-
MYHUKALNOHHOM CETU, €CNIN 3TO HaNpsXeHUe N3BEeCTHO.

MpumevyaHune 1— EcnvmHOMWHaNbHOE 3Ha4YeHVe HanPsPKeHUs! B NPOBOAAX TENEKOMMYHUKaLMOHHOMN CETN He-
M3BECTHO, TO CM. Nepeyuncnexune d) 6.4;

d) HOMWHarbHOEe 3HauYeHWe HanpPsKeHUs N3OMNALMN MeXAY NPOBOAHUKaMU, a TaKKe Mexay nobbiM npo-
BOAHWKOM U 3a3eMNeHHbIM KOHTaKTOM B YTT-T uenun 4omkHO 6bITb COpasMepHO MakCUMansHOMY HanpsikeHAO
YMT-T uenu B ee nuTatowieM 060pya0BaHUA, €CMU 3TO U3BECTHO. ECNK 3To HEM3BECTHO, TO U3ONSILMA AOMKHA
BblAEPXMUBaTb BO3AENCTBUE NOCTOAHHOrO HanpsbkeHus 800 B.

MpumedaHune 2— YpoBeHb M30MNSILUN y COEAMHUTENEN YHUUTBHIBAIOT TAKUM Xe 06pa3om.

Coomeemcmeue mpebogaHUIo NPo8epsIiom OCMOMPOM U USMepeHUeM, a coomeemcemaeue repeducrie-
Huw b) 6.1.1 — ¢ nomowbro pesucmopa Ha 2000 Om £ 2 %.

6.1.2 MpeApenbHble 3Ha4YeHUA NPU YCNOBUAX eAUHUYHON HEUCNPABHOCTU

B cnyyae eguHuuHon HeucnpasHocTu [cM. MOK 60950-1 (nyHkT 1.4.14)] B nuTalowem obopyaoBaHUU
YMT-T uenu unu NoBpeXxaeHUs U3oNSALUN MeXay OAHUM U3 NPOBOAHUKOB TeNEKOMMYHUKALMOHHOW CEeTU U 3eM-
nensHadveHue Toka B YINT-T LenuHe AOMKHO NpeBbiaTh NpeAenbHbIX 3HAYeHUWI, yKasaHHbIX Ha pUcyHKe 1 ans
uenu «pasza — 3emna» n «dasa—dasa». Kpome Toro, no ucteveHun 2 c npegenbHoe sHaueHue Toka ycTaHaB-
nneatoT 25 1 60 MA COOTBETCTBEHHO.

Coomeemcmeue mpebo8aHUI0 NMPOEPSIIOM OCMOMPOM U USMEPEHUEM rpu UMumauyuu HeucrpasHoc-
mel, Komopble Mo2ym ripou3olimu 8 obopydosaHuu, 88005 UX 1o 0dHou. [Npumepamu Mo2ym ClIyXumb Heuc-
npasHoOCMU KOMIIOHEHMO8, HapyweHue u3onsyuu Mexoy kaxdol moykol noOKImoYeHuUss merne-
KOMMYHUKayuoHHol cemu u 3emriel. Pe3ucmop Ha 350 OM + 2 % ucrnions3yiom mexdy rnposoOHUKaMmu, Ha
2000 0M + 2 % — Mex0y 0OHUM U3 NPO8OCHUKOE U 3eMniell. Ha pucyHke 1 ykazaHo epemsi, UBMEPEHHOe 8 Haya-
Tle egedeHUst HeucrpasHoCcCmu.
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PucyHok 1 — MakcumanbHbIN TOK Nocre eAUHNYHON HEUCNPaBHOCTU

6.1.3 MNpeaenbHble 3HaY€HUA NPU HaNIUYUU OQHOTO 3a3eMAIOLLEro NPOBOAHUKA

Ecnun oauH 13 nposoaHukos YMT-T uenu, HopMansHO NOAKMIOHYEHHBIA K TENEKOMMYHUKALWMOHHOW ceTu,
CNy4aliHO OKa3blBaeTCA 3a3eMISIEHHbIM, TO:

- TOK Mexay ApYruM NpoBOAHUKOM U 3eMMeit, namepeHHbln Yepes pesuctop 2000 Om + 2 % npwu ntoboi
BHELUHeN Harpyske, He AOMKeH NpeBblllaTb COOTBETCTBYIOLWErO NPefeslbHOro 3HaYeHUs], yKasaHHOro Ha
pucyHke 1 ans uenu «asa — 3emMns» ¢ y4eToM npeaenbHoro sHaveHns 25 MA yepes 10 ¢ nocne coefuHeHUs!
NPOBOAHUKA C 3eMMNen U

- HanpsbkeHue pa3oMKHYTOW Lienu Mexxay ApyruMm NpoBOAHUKOM W 3eMIeil He AOMKHO NpeBbIlaTh Mak-
cumanbsHoro HanpspkeHus ana Y T-T uenu, onpeaeneHHOro B COOTBETCTBUM ¢ nepeyncneHusimu c), d) 6.1.1.
M3mepeHne nposogaT Yepes 2 ¢ nocne coeiMHeHUs NPOBOAHMKA C 3eMIEN.

Coomeemcmeue mpeboeaHUuto rpo8epsitom 0CMOMPOM U USMEPEHUEM.

6.2 MNMpepenbHble 3HavyeHun B YINT-H uensax

6.2.1 MNpeaenbHble 3HaYE€HUA NPU HOPManbHbLIX YCNOBUAX 3KCNyaTaLumn

Mpun HopManbHbIX ycrnoBusx akcnnyaTtauum YT T-H uenb AomkHa cooTBETCTBOBATL creayowmm Tpebo-
BaHUSAM:

- 3HayeHue yCTaHOBMBLUErocs HanpsXKeHNsl pasoMKHYTOW LieNn MexXay 3eMIei 1 KaxkabiM NPOBOAHUKOM,
KOTOpPbIA 0OBIYHO COeANHEH C TeNIEKOMMYHMUKaLMOHHOM LieNbio, He A0/MKHO NpeBkIllaTh:

- 140 B nOCTOSIHHOIO TOKA;
- 200 B nocTosiHHOro TOKa Npu YCNoBUK, YTO YCTPOMCTBO KOHTPONSI U HabnoaeHUA UCNONb3yeTCA AN
orpaHMYeHus1 3Ha4eHUs Toka Ha 3eMIio B COOTBETCTBUU € 6.2.3;

- MakcumarbHasi 3Heprusi (MOLHOCTb), NogaBaemas Ha Nbyto Harpysky, COeAMHEHHYIO C TeNEKOMMY-
HWKaLUOHHOW ceTbio, He AorpKHa npesbiwaTh 100 BT yepes 1 ¢;

- 3HayeHue Toka B YCTaHOBUBLLEMCS COCTOSIHUU, KOTOPOE MOXET OblTb NOAaHO B TENMEKOMMYHUKaLUOH-
HYI0 CeTb, AOMKHO COOTBETCTBOBATL YKkazaHHOMY B MOK 60950-1 (nyHKT 6.3);

- HOoMUHarbHoe HanpsikeHue usonauun YMNT-H uenn, nonyvatowein nuraHme Yepes TeNeKOMMyHUKaLUu-
OHHYIO CeTb, AO/DKHO COOTBETCTBOBATb MOCTOAHHOMY HanpskeHuo 400 B mexay npoBoAHUMKaMu W
200 B — mexay nobbiM NpOBOAHWUKOM U 3eMAEN.

n punmevyaHune — HomuHanbHoe 3HaveHne HanNpsXXeHUA Takoke NPUMEHSAIOT K COEAUHUTENAM.
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Coomeemcmeue mpebo8aHUIo MPO8EPSIIOM OCMOMPOM U U3MEPEHUEM.

6.2.2 MNpeaenbHble 3HaYeHUA NPU YCNOBUAX eAUHUYHON HEUCTIPABHOCTHU

Mpw eauHnyHOM HencnpasHocTU [cM. MOK 60950-1 (nyHkT 1.4.14)] B nuTarowem obopyaosarHumn YMT-H
uenn, ecnu nto6oi ee NPOBOAHWUK, NOACOEANHEHHDIN K TENEKOMMYHUKaLMOHHON CETU, MOXKET OKasaTbCA 3a3eM-
NEHHbIM, TO:

- B TeYeHue nepBbix 200 MC BLIXOAHOE HANPSHKEHUE MEXAY KaXXAbIM NPOBOAHUKOM U 3€MIIENA MU Hemno-
CpeACTBEHHO MexXay NPoBOAHUKaMU, u3MepeHHoe Ha pesuctope 5000 OM £ 2 % (Npu 3TOM BCe Lienn Harpysku
OTCOEAUHAIOT), He AOMMKHO NPEBLILLATHL NPeaeribHbIX 3HaYeHn, npuBeaeHHbIX B MOK 60950-1 (pucyHok 2D);

- nocne nepeblx 200 MC AOMKHbI MTPUMEHATLCA NpeaAenNbHblIe 3HaYeHUs no 6.2.1.

Coomeemcmeue mpebosaHruro nposepsitom 0CMOMPOM U USMEPEHUEM MNpu UMumayuu HeucripagHoc-
mel, komopbie Mo2ym rnipou3solimu 8 obopydosaHuu. [pumepamu Mo2ym CIIyXuUmb HeUCrpagHoOCmu KOMIio-
HeHmMos, HapyuweHue U3onsauuu.

6.2.3 MNpeaenbHble 3HaYEeHUA NPU OJHOM 3a3eMSIeHHOM NPOoBOAHUKE

Ecnu ognH ns nposoaHukos YIT-H uenn, noacoeanHeHHbIN K TENeKOMMYHUKaLUOHHON CeTU, MOXET OKa-
3aTbCs 3a3eMEHHbIM, TO:

- HanpsbkeHne pa3oMKHYTOM Lienu Mexay ApyruM NpoBOAHUKOM U 3eMSei He A0SMKHO NpeBbIWaTh Mak-
cumanbHo nogasaemoro Ha YIT-H uens HanpsikeHus nocne 200 mc;

- ans YMNT-H uenun, y kOTOPOI NOCTOSAHHOE HanpsXeHne pa3oMkHyToun Lenu npesbiwaeT 140 B npu Hop-
ManbHbIX YCNOBWSAX SKCMyaTauuu, 3Ha4eH1e Toka Mexay ApYrm NpoBOAHUKOM U 3eMS1EN, U3MEepPEHHOe Yepe3
pesncTop Ha 2000 Om = 2 %, npu Mioboi BHELWHER Harpy3ske He A0SHKHO NpeBbilaTh COOTBETCTBYIOLLEro npe-
AeNbHOro 3HaYeHMs AnsA sHaveHus «dasa — 3emnsi», ykazaHHOro Ha pucyHke 1. Kpome Toro, 3HaveHue Toka
nocne 10 c He gornxkHo npesbiwaTts 10 MA.

Coomeemcmeue mpebosaHUro rpo8epsHom 0CMOMPOM U USMEPEHUEM.

6.3 OTpeneHue OT Apyrvx Leneu u yacten

B coctaBe o6opyaosaHusa YT Lenb AomkHa ObITb OTAeNeHa oT cneayowmx Lenei nyacTtein:

- gpyrux YT uenen dbyHKLUOHANBbHOW U3ONSILMEN MPKU YCIOBUU, YTO HUKaKana Lenb He NpeBLIWaeT npe-
AenbHble 3HauYeHus1, ykasaHHble B 6.1 1 6.2, ecnn ata nsonsauus sakopodeHa. B gpyrom cnyvae uenu 4omkHbI
6bITb OTAENEHbI TaK, kKak 6yaATo ogHa N3 HUX HAXOAWUTCA NOA ONACHBLIM HANPSHKEHUEM;

- CHH uenen gononHUTENLHOM M30NALUEN;,

- 3a3eMIeHHbIX AOCTYMHbIX YacTel, 3azemneHHbix BCHH ueneii n 3azemnerHbix HTC wenei ocHOBHOM
n3onaunen.

MpumedaHune 1—[OnsaTpeboannin B Hopeermn — M3K 60950-1 (nyHkT 1.7.2, npumeyvanue 4);

- HesaseMIeHHbIX AOCTYMHbIX YacTei, HesasemneHHblx BCHH uenei, HesasemneHHbix HTC Lenen u
Lener Nog onacHelM HanpskeHnem ogHUM UInn ABYMS TUNaMKU U3ONALUN:

- OBOWHOW UMW YCUMEHHOW N30NsILUNeN;

- OCHOBHOW M30MAUMEN, UCTIOoNb3yeMOo BMeCTe C 3alUTHLIM 3KpaHOoM, COeAWHEHHbIM C OCHOBHBLIM
323eMMALLINM KOHTaKTOM.

Mpumedyanwue 2— [natpeboBanHun B Hopeernn — M3K 60950-1 (nyHkT 1.7.2, npumeyanue 4 v nyHkT 6.1.2.1).

Coomeemcmeue mpebosaHuio nposepsiiom 0CMOMPOM U U3MEPEHUEM.
6.4 WHcTpyKuuM No ycTaHOBKe
[ns o6opyaosaHus, ucnoneaytowero YT uenb, B UHCTPYKLMA NO yCTaHOBKE YKa3bIBaOT criegyioLlee:
a) HanpsokeHue YT uenu;
b) adpbekTuBHYIO EMKOCTL UCTBLITYEMOro o6opyaoBaHus:
1) mexay Toukamu NoAKITFYeHUs Anst NPOBOAHUKOB TENEKOMMYHUKaLMOHHON ceTu;
2) mexay TOUYKON NOAKIIIYEeHNS e QUHUHHOTO NPOBOAHWKA TENEKOMMYHUKALMOHHOW CETU U 3eMIeld;
C) BO BpeMsl YCTaHOBKW AOIDKHa ObiTb MpoBeAeHa CUCTEMHasA oueHKa, 4Tobbl rapaHTMpoBaTb, YTO
achbheKkTMBHAs eMKOCTb BCEI CUCTEMBI, BKITHOUAsi EMKOCTb UCMLITYeMOoro ob6opyaoBaHus, He NpeBkbilIaeT 3Have-
HWI, YKa3aHHbIX Ha PUCYHKe 2;
d) BO BpeMst yCTaHOBKWN AOMMKHO BbITb NpOBEPEHO, ABNAETCA S HOMUHAMbHOE HanpsikeHne NpoBoaHN-
KOB TENeKOMMYHUKaLMOHHON CETU COOTBETCTBYIOLWNM CTaHAapTHOMY HanpsbkeHuto YTT uenn BMecTe cHano-
YXEeHHbIMW NepexoAHbLIMU NpoLeccamu;
€) BO BpeMsl YCTaHOBKU AOJDKHO ObITb MPOBEPEHO, 3a3eMNSIOT N Lienn, coeiMHEHHbIE BMecTe, Bce
YMT-T uennunu sce YMT-H uenu.
Coomeemcmeue mpebosaHuro rposepsitom 0CMOMPOM U USMEPEHUEM.
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Mpunoxenve A
(cnpaBouHoe)

YaaneHHoe anekTponuTaHue (CM. pasaen 6)

A1 O6wme nonoxeHns

IBa anbTepHatmBHbIX TUNA YT uener — YN T-T uenb u YIMNT-H uene — otpaxalot 4OCTaTOUHbLIN ONbIT X UCNOSb-
30BaHUA B pasnuuHbixyactax mupa. YIT-T uenu sBnsaioTca TMMMYHBIM BUAOM HEYPABHOBELLEHHBIX LIeNen N ncnonb3ylTes
B EBpone, B To Bpems kak YT T-H uenun ABnsioTCa TMNMYHBIM BUAOM YPABHOBELWEHHBIX Lienen u Ucnonbaytotca B CeBepHON
Amepuke. Hekotopble YTT-H uenu HecbanaHCMpOBaHbl, HO B HUX UCMONb3YIOT 3a3eMneHHbIN NpoBoAHWK. MpoBoaHWKN
nameHumBor YIT uenu naonmpoBaHbl OT 3eMnn 60MbWNM COMPOTUBNEHNEM, B TO BPEMA KaK NPOBOAHUKN YPABHOBELEH-
How YTIT-H uenn naonmpoBaHbl 0T 3€MITM TONBKO MCTOYHUKOM HaNpPSHKEHUS.

YpaaneHHoe anekTponuTanue, coctaensiowee ot 50 4o 60 B HanpsxxeHnst NOCTOAHHOO TOKa, LWWIMPOKO NCNOMb3YIOT B
ananoroov TenedoHHon cucteme. OHO Takke JONroe BpeMsi UCNonb3oBanockb B 06nactn 6onee BbICOKUX HaNPsHKeHUN
ONs MarncTparbHbIX NTMHUIA CBSI3W BO MHOTUX cTpaHax. TpeboBaHus 6esonacHocTn Geinu onpegeneHsbl B HAUMOHANbHbIX
cTtangaprax, Hanpumep B lepmannmn — B DIN VDE 0800-3 [3]. Takoe noBbIweHHOE Hanps)XeHne yganeHHoro NUTaHnsa nna-
HMPOBanock, 4Tobbl pacwmpuTb aboHeHTckue NuHuKM. OgHuM n3 Npumepor saenaetca HDSL (undposas aboHeHTCKan
NMHWSA BONbLLON PaspsiaHOCTH).

YIMT-T uenu co 3Ha4YeHEeM NOCTOSIHHBIX TOKOB A0 60 MA 1 3Ha4EHUEM NOCTOAHHOIO HANPSHKEHNA 8O HECKONBKUX COTEH
BOMNbT — 3TO HEYPaABHOBELLEHHbIE LeNu, He CO3halolme OnacHoCcTU nopaxenus Tokom. YMT-H uenwn, paboTaowme npm
NOCTOSIHHOM HanpskeHun 4o 140 B mexay NPOBOAHMKOM 1 3eMITEN MNK NPY NOCTOAHHOM HanpshxeHun 200 B mexay npoeoa-
HVKOM U 3eMreli C UICMONb30BaHUEM YCTPONCTB KOHTPONS U HabniogeHus, Takke NCNonNb3ytoT, He Co3gaBasi ONACHOCTU.

A.2 O6wme skcnnyaTauMoHHbIe Tpe6oBaHNA

YaaneHHoe NnMTaHrne HanpsXXeHNAMM, NPEBLIWALMMK NPeaenbHble 3HaYEHNA HaNPsHKEHNSA, yCTAHOBMEHHbIE AN
HTC uenen, n Tokamu, NpeBbILLAIOWMMN NPEeAENsbI ANs Lenen ¢ orpaHnYeHneM Toka, Tpebyercsa obecneumnBats goctarTov-
HOW 3Hepruemn oT TENEKOMMYHVKALNOHHbBIX CETEN.

OpaHako He BO BCEX cnyvasx MMeeT CMbICH npegoTepawaTe AocTtyn obenyxusaowero nepcoHana k YMNT uenw.
ObcnyxuBatowemy nepcoHany Heobxogammo obecneunTts AocTyn Ans paboT ¢ TeNEKOMMYHUKALUMOHHLIMU CETSIMU NoA
HanpsKeHneM (Npu OTKMIOYEHHOM NMTaHUW) TaK Xe, Kak U C MMTarwmm o6opyaoBaHMeM U YCTpoNCTBaMu Harpyaku YT
uenen.

A.3 O6wme Tpe6oBaHMA Ge3onacHOCTH

Monb3oBaTtens He gomkeH umets aoctyn kK YMT uenw. Monb3oBaTens AorKeH ObiTb 3alWMULEH OT NOpaXeHust
3NEKTPMYECKMM TOKOM B COOTBETCTBMM C TpeboBanusimm M3K 60950-1 orpaHnyennem goctyna K YT uenm Tak xe, Kak K
BTOPUYHbBIM LiensmM N0 onacHbIM HanpsixeHnem. OgHako MoryT notpebosaTtbcs 6onee Bbicokue TpeboBaHUs KU3onsiuum
M HeoBXoAUMOCTb YBENUYMTE 3a30pbl, Nockonbky YT Lenb paccmaTpuBaeTcs Kak Lenb, rae BO3MOXHbI nepeHanpsi-
XKeHus.

O6cnyxuBatoWwmii nepcoHan 3almieH ot koHTakTa ¢ YT uenamu u 6onbwoi 061acTblo KOHTaKTa ¢ OrofIEHHBIMU
vactamm YTT-H uenei naonnpoBaHUeM gaHHbIX LeNel Kak BTOPUYHbIX Lenei nog onacHbIM HanpsiKeHneMm.

Ecnv o6cnyxueatowmin nepcoHan kacaeTcst obonx npoeoaHukos YMT-T uenu, To 6onbwas yacTe Toka (fyp7), uTa-
towero obopyaoeanue YINT-T uenu, MoXeT NPONTU Yepes Teno Yenoseka. [ns 3aWwmTsl OT ONacHOro AN 340POBbs YernoBe-
Ka BO3aencTBuA TOK Jyqr He AOIKeH MpeBbllwaTh NpederbHbIX 3Ha4YeHUN, yunTbiBas TOK, NpoTEKaWui Yepes Teno
YernoBeka no Nyt «pyka — pykay (60 MA).

Ons 3awmThl 06CNyXUBaIOLLIErO NepcoHana, kacatoLwerocsi 0gHoro npoBogxuka Y T-T Lenu v UMerowWwero KOHTaKT ¢
3a3eMMeHnemM Yepes HorM, MakCMMarbHO JA0NYCTUMBIN TOK Yepes Teno YenoBeka UMeeT MeHbLLEee 3Ha4YEHUE U3-3a NPOXOXK-
AeHnsiBbnnan cepaua. 3HaueHus Toka 0T ogHoro nposogHuka Y T-T uenu K 3emiie npy HopMarbHbIX YCIOBUSIX 9KCrnyaTa-
UMM MOXeT nerko ObiTb OrpaHWMYeHO M He JOJKHO MpPEBblWaTb TOK, KOTOPbIM OBLIMHO HE BbI3bIBAET HWUKAKOW
peakuun, — 2 mA. Ecnv ogvH 3 nposogHukoB YT T-T uenu criy4aiHO OKa3biBAeTCsi 3a3eMIEHHbIM, a YEeIOBEK KacaeTcs
APYroro NPOBOAHMKA, TO ANA 3aLKUTLI OT ONACHOTO AN 30POBbS YENOBEKA BO3AENCTBUASA 3HAYEHNE TOKA [T HE AOMKHO
NpeBbIlWaTh NpedernbHbIX 3Ha4YeHUN (25 MA), yunTbiBas TOK, MPOTEKALWMIA Yepes TEero YernoBeKa Mo NyTu «pyka — Horax.
Ecnu Tok Iyqr NpeBbIWaeT aTo npeaensHoe 3HaveHue, To AoImkeH 6bITb MexaHn3m CHUXeHus Toka 10 25 MA n 6onee, KoTo-
pbIf NpUBOAMTCS B AeNCTBUE pa3banaHCpPOBKOW CUCTEMBbI, BbI3BAHHON HEUCMPABHOCTHIO.

O6cnyxvBatoWmii nepcoHan Takke oMKeH BbITh 3alLMLEH OT MOPaKEHUS INEKTPUHECKUM TOKOM, KOTOPLIA MOXeT
6bITb BbI3BAH Pa3psigoM OT 3apsbkeHHom emkocTn YT T-T uenm yepes Teno venoseka [cMm. A.5.2 (punoxexue A)].

MockonkeKy Yenose4veckoe Teno BoobLie MmeHee BOCNPUUMYMBO K NMOCTOSIHHOMY TOKY, Y€M K NepeMeHHOMY, 3T0 AaeT
BonbLIe BO3MOXHOCTEN NPU NPOEKTUPOBaHMKN 060pyA0BaHUS Af1s1 TOT0, YUTOBEI COOTBETCTBOBATb 3KCMIyaTauMOHHbLIM Tpe-
6oBaHusim 1 TpeboBaHnaAM 6e30MacHOCTU NPU UCMONB30BAHUM MOCTOAHHOIO TOKa. [103TOMY HACTOSLWMIA CTaHZapT He onpe-
AenseT cneuunanbHbIX TpeboBaHuii 4nsa yaaneHHOro aNeKTponuTaHns NepeMeHHbIM TOKOM.
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A.4 MpvHUMN yaaneHHOro aneKTponuTaHus

A41 YNT-T uenn

Ha pucyHke A.1 npvBegeH NnpuMmep cUCTEMbI yAANeHHOro anektponutaHusi. OHa cCOCTOUT U3 YCTPOWCTBA NUTAHWS
YMT-T uenu, TeNeKOMMYHUKALMOHHON LIENU Y 6AMHUYHOW HArpy3Kk1 B yAaneHHOM KOHLLE NMHUKU. Bo3MOXHbI KoHUrypaumm
o6opypoBaHus ¢ 6onee yem ogHow Harpyskon K YIT-T uenu.

Annaparypa TenekoMMyHMKaLIMOHHas Lienb Harpyaka OkoHewHoe
nuTaHusa . . (obopynoBaHne) : obopynoBaHne
ot s 5
VICTOUHMK —_— : YIT-T uens
CETEBOro O — :
nuTaHuA 1 H H :
nepemeH- : : :
HOIO UnK MOm ) ! :
noCTOosH- i C H :
1 1D : i
MOmL] = : H :
—0 O —} o—0 Oo——¢
: : HTC wnm :
BCHH uenb

PucyHok A.1 — Mpumep YT T-T cuctemsl yaaneHHOro SNeKTponuTaHns

OHeprus k ycTponctey nutanusa YMT-T uenn nogaeTcs nocpeAcTBOM CTOYHUKA NUTAHWUA NEPEMEHHON CETU NI
MCTOYHMKA MOCTOSIHHOTO HaNPsKEHWUs1.

ToK yAaneHHom cUcTeMbl r1eKTPONUTaHUsA ONPaHNYMBAETCA 40 MaKCUManbHOrO 3Havenns I,qr = 60 MA ycTpoit-
CTBOM KOHTpONs Toka B yctponctse nutanmsa Y T-T uenu. MNpy HencnpaBHOCTV Mexay 04HUM U3 NPOBOAHWKOB LIENKN U 3eM-
new, ecnn HeoB6XoAMMO, TOK CHUXKAIOT A0 MUHUMAIbHOIO 3HAYeHUS C NOMOLLLIO YCTPOMCTBA KOHTPONs u HabnioaeHus!.

HanpsukeHne yaaneHHow cucTeMbl anekrponuTanus Uyn 3aBUCHT OT ANUHBI M CONPOTUBNIEHUS TENEKOMMYHNKaLIWY-
OHHOW ceTw, a Tarke TpeboBaHuii K Harpy3ske. NpeaensHoe 3Ha4eHne HaNPsHXKEHUSA, YCTAHOBIMEHHOE ANs 3alUMThl OT Nnopa-
XEHUWS TOKOM, OTCYTCTBYeT, TaK KaK 9Ta 3alyurta onpefensieTcs orpaHuHeHneM Toka (NOHATUE UCTOUYHMKA TOKA).

Opnako Uypr He MoxeT npesbiwaTte 1500 B, NOCKoNbKy paspsaaHUK Ans 3alwmThl OT aTMOCHEPHbLIX NepeHanpsikeHNi
TenekoMMyHVKauMoHHoN ceTu [cm. MOK 60950-1 (pasgen 6, npumevanue 1)] orpaHnumBaeT HanpskeHue. MNpakTnyecku
pabouee HanpsixkeHWe paspsaHVKa 4 3aWmM Tl OT aTMOCHEPHbIX NepeHanpsbkeHU U HOMUHaNbHOE HanpsikeHue kabens
MoryT notpeboBaTh MCNOMNb30BaHWs 6oree HU3KOrO 3HaYEHNST HanPsSHKEHUS.

OTpenbHo oT 6anaHcnpoBoYHbIX peanctopor Y T-T uenb — 3To HeypaBHOBELWEHHasn cuctema, cbanaHcMpoBaH-
Has oTHOCUTEeNbHO 3emMnu. [Ins orpaHnyYeHns ToKa OT MNPUKOCHOBEHMWS 3HaYeHVe CONPOTUBNEHUA KAXXA0Mo N3 ABYX CUMMET-
PUYHLIX PE3UCTOPOB 0OLIYHO OUYEHb BEICOKOE U paBHO 1 MOwm.

A.4.2 YMNT-H uenn

Annaparypa TenekoMMyHWKaLMOHHas Lenb Harpyaka OkoHeYHoe
nuTaHusa (o6opyaosaHve) obopynosaHue
ot +(nnioc) 140 go KOHTPONbHOE i
+(nnioc) 200 B YCTPOACTBO YNT-H uens
Batapes
T e
=
L L 3
- Batapes
K HTC nnm
OHTPOMNLHOS BCHH wLens
oT -(MuHyc) 140 go YCTPOWCTBO
-(muHyc) 200 B

Pucyrok A.2 — Mpumep YN T-H cuctembl yaaneHHOro snekrponuTaHmnst

Ha pucynke A.2 npusegeH npumep YIT-H cuctemsl yaaneHHoro anektponuTtanusl. batapes moxeTt Takke ObiTb
MCTOYHUKOM MOCTOSIHHOIO HaNpsiXeHns. KOHTPOnbHOE yCTPONCTBO MCMONB3YIOT, €CINU HanpsiKeHUe NOCTOSIHHOMO TOKa 0T
OAHOTO U3 NPOBOAHMKOB A0 3emMnu npeebiwaeTt 140 B. Ecrniv ogvH n3 NPOBOAHVKOB B TENIEKOMMYHUKaLWOHHOW CeTHU 3a3eM-
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NeH, TO KOHTPONBHOE YCTPONCTBO OBHapyxMBaeT gucbanaHc cucTemMbl U NpepbIBaeT HaNpPsiKeHNe Ha ApYroM MPOBOAHMKE.
KoHTponbHOE YyCTPOMCTBO MOXHO TaKKe UCMONb30BaTh Asi OrpaHNyYeHUsl 4eNCTBUTENbHOWM MOLLHOCTY NPYU HEeUCNPaBHOC-
T B 060pyaoBaHum, nony4atowem nutTaHme.

A.5 TpeboBaHua GesonacHOCTH

A.5.1 YcTaHOBMBLUMICA TOK, NPOXOOALLMMA Yepe3 Terno YenoBeka

CepbeaHOCTb NOPaKeHWs SMEeKTPUHECKMM TOKOM CBSI3aHa C TOKOM, TEKYLLMM Yepes TeNo YernoBeka, KoTopbIi KacaeT-
CS1 LUenu ¢ onacHom sHepruemn. 3HavyeHne HanpsiKeHV MOXeT UBMEHATLCS B 3aBUCUMOCTU OT COMPOTUBIEHNA Tena, U OHO
He CBSA3aHO C CePbe3HOCTbI0 MOPaXKEHWA 3MEKTPNHECKNM TOKOM. HanpsixkeHne 4o MOMeHTa KoHTakTa MoXeT UMeTb Nntoboe
3Ha4YeHue, HO JOMXKHO ObiTb NPEayCMOTPEHO ero CHUXEHWE A0 3HAYeHWs, NMPW KOTOPOM 3HaYeHUe TOoKa, NPOXOAALLEro
yepes Teno, byaet goctatouHo HM3kum. [ns YN T-H uenv HanpsikeHne umeeT 3 heKT yMeHbLIEHNsI CONPOTUBIEHNSA Yerno-
BeYeCckoro Tena ans 6ornee BbICOKMX 3HAYEHUI HAMPSKEHWS, eCrU NPONYCKaTh Yepes TEMNo NoBbILWEeHHbIN 3MeKTPUYECKuii
Tok. [MoaTomy HanpsixeHne uenu orpaHnymeateT 4o 140 B nocTosiHHOro ToKa OT NPOBOAHMKA Ha 3eMII0, A0 TOro Kak 6ygeT
MCNONb30BaHO OrpaHnYeHne ToKa.

B [1] Ha pucyHKke 15 yCcTaHOBMEHO, YTO TOK B 30He DC-1 (a0 2 MA) 06bI4HO He Bbi3biBaeT HUKAKOW peakuun. B aoHe
DC-2 (o1 2 MA g0 nuHUM b) MoXXeT NpoTekaTh TOK C YCTaHOBMBLUMMCS 3Ha4Y€HUEM A0 25 MA, KOTOpbIV 06bIMHO HE OKa3biBaeT
HWKaKOro OnacHoro Ansi 340pOBbsi YenoBeKa BO3aecTBUsi Npu camom HebnaronpuaTHOM NMyTu NPOTEeKaHWUs Yepes Teno
yenoBeka.

B [1] Ha pycyHke 2 npvBedeHbl NpUMeEpbl BHYTPEHHErO COMPOTUBEHWUS YenoBedeckoro Tena. [na nocToAHHbIX
TOKOB, TEKYLLMX MO NyTW «pyKa — pykax, B[1] B Tabnvue 5 npvBeaeH cepagyHo-TOKOBbIM hakTop F= 0,4, 4TO 03Ha4aeT, 4To
NOMHbIV TOK OT NPUKOCHOBEHWSI MOXKET GbiTb BblLLE, KOrAa yHUTLIBAIOT BO3MOXHbIV 3thdpekT punbpunnsiuun. Ana saHaueHui
NOCTOSIHHOTO TOKa CepaeYHO-TOKOBbIN (hakTop He NpuBeaeH, Ho [1] (NyHKT 4.3, naparpacd BTOpOi) ycTaHaBNUBaeT, 4To 3Ha-
YeHue ToKa, TEKYLEro Mno NnyTh «pyka — pykay, MOXeT ObITb BbilLe, YeM AJ1s TOKa, TEKYLLEro Mo NyTU «pyka — Horay. 310
0O3HauvaeT, YTo TOK 60 MA, TEKYLLMI MO NYTU «pyKa — pyKa», BPsiZ NI MOXET Bbl3BaTb OpraHn4eckoe NoBpexXaeHne unm oka-
3aTb onacHoe Ans 340POBbsA YeNoBeKa BO3aeNcTBme.

Necxoas ns BolleynoMSAHYTbIX AaHHbIX UCMONb3YHTCS Crieayowme npeaenbHble 3Ha4YeHUs:

Mpu kacaHMm 0AHOIO NPOBOAHUKA (TOK, TEKYLLMIN NO NYTW «PyKa — HOra»):

2 MA — Npu HopMarnbHbIX YCIOBUAX SKCMnyaTauuu;

25 MA — ¢ apyrmm 3a3eMneHHbIM NPOBOAHUKOM.

Mpwu kacaHnm 060UX NPOBOAHMKOB (TOK, TEKYLLMI MO NYTH «pyKa — pyKa»):

60 MA — npu Nto6BbIX YCrIOBUSIX.

Kacanue YTT-H uenu, paboTatoweri o 140 B NOCTOAHHOIO HANPSHKeHUs!, ManoBeposTHO ByaeT BpeaHbIM A0 TeX
nop, MoKa BO3MOXEH KOHTaKT € Marnow 06nacTbio Npy HopMarbHbIX yCIOBUSIX M TOCIE eAMHUYHON HeucnpaBHocTu. Hanpum-
Mep, Npy Cly4avHOM KOHTakTe npu HebnaronpusTHbIX YCIOBUSIX KOHTAKTHOE COMPOTUBIIEHUE MOXET ObiTb CTONb Xe
ManbiM, Kak MONOBMHA 3HA4E€HUs 4151 KCYXOro» (He NponycKaloLero TOK) KOHTaKTa, To eCTb paBHow 2500 Om. OTo npuBerno
Obl K 3Ha4EHW 0 TOKa Yepes Terno, paBHoOMY 56 MA.

A.5.2 ConpoTvBneHue YenoBe4Yeckoro rena

Mpv n3amepeHnn ToKa OT NPMKOCHOBEHWS MOAENMPYIOT KOHTaKT CuyerioBeyeckuM Tenom. ConpoTuBrieHne Tenasiensi-
eTcs kputnyeckum gns YMT-H uenun, noaTtoMy o6nacTs KOHTaKkTa orpaHMuMBaloT, YToObl NoAAepXXMBaTh BLICOKOE 3HaYeHUe
conpoTuenenus tena. Ana YMNT-T uenv mogenvpyemoe CONpoTUBIIEHNE TeNna He SIBNSIETCS KPUTUHYECKUM, MOCKOITbKY 3TU
Lenu ¢ orpaHnYeHHbIM TOKOM, a AN UCMNbITAHUS UCNONb3YIOTCH HAaMXyALWKne 3HaYeHus. B cootBeTcTBUM € [1] camoe Hu3koe
3Ha4eHune conpoTtmeneHna Tena — 350 Om mexay pykor v CMHOM YernoBeKka. W xoTsa 310 He AeWCTBUTENbHbIW NYTh Arsi
NPOTeKaHMA TOKa Yepes Teno B 3TOM NPUMEHEHUM, OH UCMONb3YeTCsl KaK HAUXYALIMIA CriyYan Npy U3MepeHnn 3HavyeHus
TOKa B LEnu «pyka — pykar, 4Tobbl onpeaenuTs MMHMMAarbHO A40NYCTMMOE NpeaeribHoe 3HaYeHue, yCTaHOBIIEHHOe Ans
Xenyao4koson pubpunnauun. AnsiuamepeHuii 3HaueHU ToKa B LIenu «pyka — Hora» (Mexay OaHUM NPOBOAHWUKOM U 3eM-
nemn) nenonbayoT obwenpuHaToe s3HaueHne 2000 Om.

Hun3koe 3HauyeHne conpoTMBNEHUst Tena Takke UCMoNb3yeTcs B [2], Korga BbIUMCIAIOT MakCUManbHOe 3HaYeHne
3apsga eMkocTu (cm. A.5.3).

A.5.3 3apaxeHHasa eMKOCTb

B YMT uenun aHeprvsi HakannMBaeTCsA B EMKOCTM LENW, 3apsKasicb OT NOCTOSIHHOIO HanpsbkeHus nuTannsa Uy . Ecnn
YenoBeK KacaeTCs Luenu, To 3HePrua MoXeT BbITb YHaCTUYHO UMW NOMHOCTBLIO pa3psikeHa Ha ero Teno. BaanMmocsasb mexay
MakcvMMarbHbIM HANPSX)KEHNEM U EMKOCTBIO NPUBEAEHA B [2] € NCNONb30BaHUEM TaKKe HEKOTOPbIX AaHHbIX [1].

OhhekTUBHAA EMKOCTb ANA AaHHOW Leny HeU3BeCTHA B TeYeHUe TUNOBOTo UCNbITaHusi o6opyaoeaHus. OHa cocTo-
WT 13 BHYTPEHHEN eMKoCTM nuTatowero obopyaoBanus YT uenu nnioc eMKOCTb TENEKOMMYHUKaLUMOHHOW CeTn, coeau-
HeHHbIX BMecTe. Ecnu Heckonbko moaynen Harpy3km COBMECTHO MCMONb3YIOT NMTaHWe, TO BbluncneHne g eKTMBHON
E€MKOCTU MOXeT okasaTbea 6onee CnoxHoiM, 4YeM NnpocTo npubaeneHue. B TeueHne TMNOBOIO NCNbITAHWA OQHOW €ANHULbI
060pyaoBaHUs U3BECTHA TOMNBKO €ro BHYTPEHHSIsi eMKOCTb. Ecnn anekTpuyeckuin yaap Becrneacteue paspsaa 3Ton 9Hepmm
MOXeT ObITb OrpaHnYeH, TO OLEeHKa NONHOW CUCTEMHOW EMKOCTU 10IDKHA ObITh MPOBeAEHA, KOraa uenas cucrema paspabo-
TaHa M OCHOBaHa Ha U3MEPEHHBIX 3HA4YEHUSIX EMKOCTU BCEro 060pyoBaHusi U NapaMeTpoB TENEKOMMYHUKALUOHHOW CeTH
(AnnMHa, NOroHHas eMKOCTb) M NOCTOAHHOTO HanpsKeHUs NuTaunsa Uyr. B MHCTpyKumK no yctanoBke 06a3aTenbHO yKasbl-
BaloT B3BELLEHHYI0 EMKOCTb 060pyA0BaHNS, KOTOPYIO YHUUTBHIBAIOT NPW MOHTaXe 06opyaoBaHus (cm. 6.4).
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