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MNpeaucnosue

Llenn n npuHuunel ctaHgapTusauumn B Poccuitckoin Peaepaunn yctaHosneHsl degeparnbHbIM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-$3 «O TexHNYECKOoM perynmpoBaHnny, a Npasuna NpUMeHeHNs HaLMoHarnbHbIX CTaH-
Aaptos Poccuiickon ®eaepaunm — FOCT P 1.0—2004 «CtanaapTusaumna B Poccuiickon Peaepauymn. OcHOBHbIE
MOSIOXKEHMS»

CeegeHus o cTaHgapTe

1 NOArOTOBIIEH ABTOHOMHOW HEKOMMEPYECKON opraHu3aumnein «HayyHo-uccneaoBaTenbCKUiA LeHTP
KOHTPOIIA U ANarHOCTUKN TexHU4eckux cuctem» (AHO «HUL KA») Ha ocHoBe cobCcTBEHHOrO ay TEHTUYHOIO Nepe-
BOJA Ha PyCCKUA A3bIK MeXAYHapOOHOro cTaHAapTa, ykasaHHOro B pasaene 4

2 BHECEH TexHu4ecknum komuTeToM no ctaHaaptusaumn TK 10 «kMeHeakMeHT puckay

3 YTBEPXAEH 1 BBEAEH B JEMCTBUE Mpukaszom deaepansHOro areHTCTBa No TeXHUHeCKoMy perynu-
poBaHuto U meTponorun oT 30 Hosabpa 2010 . Ne 795-cT

4 Hactoawmin cTaHgapT naeHTM4eH MexxayHapogHomy ctaHgapty MOK 62305-1:2010 «3awmTa oT MOfHUA.
YacTb 1. O6wume npuHumnbl» (IEC 62305-1:2010 «Protection against lightning. — Part 1: General principlesy).

HaumMeHoBaHWe HacTosALero cTaHaapTa U3MeHeHO OTHOCUTENBHO HAUMEHOBAHUS YKa3aHHOMO MeXxayHapoa-
Horo cTaHgapTa Ansa npusegeHun B cootseTcteue ¢ FOCT P 1.5—2004 (noapa3saen 3.5).

Mpw npUuMeHeHUn HacToALero cTaHaapTa pekoMeHayeTcsl UCMoMNb30BaTh BMECTO CCbIIOYHBIX MeXayHa-
POAHBIX CTaHAAPTOB COOTBETCTBYIOLLNE UM HaUMOHanbHbIe CTaHAapThl, CBEAEHMUSI O KOTOPLIX NPUBEAEHbl B 40-
NonHUTENBLHOM NpunoxeHun JA

5 BBEAEH BMNEPBbIE

UHpopmayust 06 UsMEHEHUSIX K HacmosueMy cmaHOapmy rybrnuxkyemcs e exxe200Ho uzdasaeMoMm UHop-
MaUUoHHOM yKaszamerne «HaluuoHanbHele cmaHlapmsl», @ MEKCm USMEHEHUU U NonpasoK — 8 eXeMeCAYHO
usdasaembix UHGhOPMaUUOHHbIX yKa3amersix «HauyuoHanbHble cmarGapmei». B criyqae nepecmompa (3aMeHbl)
uriu ommeHbl Hacmosiujeeo cmaHOapma coomeemcemayrolee yeedomiieHue 6ydem ornybriuKo8aHo 8 exxeMecsiy-
Ho uzdasaeMoM UHGOpMAUUOHHOM yKasamere «HauyuoHanbHbeie cmaHdapmel». Coomeemcemeyrowias UHhop-
Mayusi, yeedoMIieHUe U meKCmbi pasMeLaromces makxke 8 UHGhopMalOHHOU cucmeme obuie20 nob308aHUsT —
Ha ogbuyuansHom calime ®edepalibHO20 a2eHMCmeaa o MEXHUYECKOMY pe2yriupo8aHUro U Memposioauu 8 cemu
UHmepHem

© CraHpapTtuHdopm, 2011

HacTosinin ctaHaapT He MOXET BbITb NOMHOCTHIO U YAaCTUYHO BOCTIPOU3BEAEH, TUPXKUPOBAaH M pacnpo-
CTpaHeH B kayecTBe ouumanbHoro nsaaHus 6es paspelueHna deaeparbHoOro areHTCTBa Mo TeXHUYECKOMY pery-
NMPOBAHMIO U METPOMNOTUN
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BeepeHuve

Ypap MoNHWM B 3paHue (CoopyxxeHue) unm B6m3n Hero ABASETCA UCTOYHUKOM OMacHOCTU A8 XU3HU U
3/10pOBbSA N0Ael, COXPaHHOCTY 34aHus (COOPYXeHUs), ero CoOAEePXXUMOro 1N MHXEeHepHbIX ceTei. MoaTomy paspa-
60TKa 1 NPUMEHEHNE Mep 3aLnTbl OT MOJIHWI AIBNAETCA OYEHb BaXHOI 3afjayvel

Heo6x04MMOCTb 3alnTbl OT MOJSTHUW ONPeSensloT B COOTBETCTBUM C CUCTEMON MeHeMKMEeHTa pucka u c
y4yeTOM 3KOHOMMYECKOro adphekra oT MCMNONb30BaHNA Mep 3aLuTbl OT MOMHUU. OnrcaHne MeHeXMeHTa puUCkKa,
CBSA3aHHOTO C 3alNTOW OT MOSIHWUK, NpuBeAeHo B M3K 62305-21).

PekomeHgaLmun, npuBefeHHbIE B HACTOSLLEM CTaHAapTe, NO3BONAT pa3padboTarb ahpekTnBHbIE Mepbl 3a-
WK1Tbl, 06ecneymBatoLme CHIKEHNE pUCKa NOPaXKEHUSA MOJSTHUEN.

Bce Mepbl 3aWWnTbl OT MOSTHUM AO/MKHbI 6bITb MHTErPUMPOBaHbI B 06LLYI0 cucTeMy 3awuTbl. C NpakTuyeckomn
TOYKM 3PEHUSA KPUTEPUN NPOEKTUPOBAaHUSA, pa3paboTkn, BHEAPEHUS Y MOCTOAHHOIO NMPUMEHEHUS Mep 3aLlnTbl OT
MOJIHUN MOXHO OTHECTW K O4HOW M3 ABYX Fpymnn:

- MepBas rpynna onpegensieT Mepbl 3alnTbl, HEOOX0AMMbIE A4151 YMEHbLIEHUSA NOBPEXAeHNs 34aHnii (co-
OPYXXEHWIA) U CHMXEHMNSA OMACHOCTU A5 XN3HU 1 340POBbA HAXOAAWMXCA B HUX N0Aein. ITol rpynne mep nocss-
weH M3K 62305-32);

- BTOpas rpynna onpegenseT Mepbl 3alinTbl, HEOOXOANMbIE A1 CHUKEHUS KONIMYECTBA 0TKa30B 3/1EKTPU-
YeCKMX ¥ 3NEKTPOHHbIX CUCTEM, HaXOAALMXCA B 34aHNAX (COOPYXeHNsX). DTON rpynne mMep 3alinTbl NOCBALLEH
M3K62305-43»

B3anMoCBA3b pas/IMyHbIX CTaH4aPTOB MO MPUMEHEHWIO Mep 3awWuTbl OT MOMHWM (CTaHAapTbl cepuu
M3K 62305) npuBefeHa Ha pucyHke 1

MpumeHseMblli B HACTOSLLEM CTaHAApTe MeXAYHapoaHbI cTaHaapT paspaboTaH TEXHUYECKMM KOMUTETOM
M3K/TC81 «3awmrta 0T MOJTHUN»,

PucyHok 1 — B3aummocsA3b ctaHgapToB cepun M3IK 62305 no npymeHeHuto Mep 3awuTbl OT MOJSTHUU

1) M3K 62305-2:2010 «3awmTta OoT MOsHMK. YacTb 2. MeHemKMeHT pucka» (IEC 62305-2:2010 «Protection against
lightning — Part 2: Risk management»).

2 M3K 62305-3:2010 «3awmrta oT MonHMKU. YacTb 3. dusnyeckoe noBpexpeHue 3gaHunii (CoopyXeHwid) n Buapbl
onacHocTn ansa xu3um noger» (IEC 62305-3:2010 «Protection against lightning — Part 3: Physical damage to structures
and life hazard»).

3 M3K 62305-4:2010 «3awmTta OT MOAHUKN. HYacTb 4. DNEKTpUUYECKMEe U INTIEKTPOHHbIE CUCTEMbI B 34aHUAX (Coopy-
xeHnsax)» (IEC 62305-4:2010 «Protection against lightning — Part 4: Electrical and electronic systems within structures»).
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HAUUWOHANBbHBLIU CTAHAOAPT POCCUUNCKON SOEONEPALUMUMN

MeHeoXMeHT puUcKa
3ALLUUTA OT MONMHUA
YacTtb 1

O6Lwue npuHUUNLI

Risk management. Protection against lightning. Part 1. General principles

HDarta BBegeHua — 2011 — 12 — 01

1 O6nacTb npuUMeHeHus

HacToAawmit ctaHaapT ycTaHaBnmnaeT obLwme NpUHLMMbLI 3aluTbl OT MOMHUM 30aHWA, COOPYXXEHWUIA U NX
YyacTeW, BKoYas HaXoAsLWMXCA B HUX JI0AeN, NHXEHEPHbIX CETeN, OTHOCALLIMXCA K 30aHUI0 (COOPYKEHWUIO), 1
ApYyrnx o6beKToB.

HacTtoswuia ctaHgapT He pacnpocTpaHsieTcs Ha:

- XXene3HogopoXKHbIE CUCTEMBI;

- aBTOTPAHCNOPTHbIE CPeACTBa, BOAHbIN 1 BO3AYLUHLIA TPAHCMOPT, a Takke Ha NpUBpeXKHbIE COOPYKEHUS;

- noaseMHble TpybonpoBoabl BbICOKOro AaBMeH s,

- prGOHpOBOﬂ,bI NMHNIA anekTponepeavini TeﬂeKOMMyHMKaLLMVI, He CBdA3aHHble C 3alijaeMbiM 3JaHNuemM
(coopyxeHuem).

MpumedyaHune— 3awmra OT MONHUN BbILWENEPEUNCIIEHHBIX CUCTEM OCYLLECTBNAETCS B COOTBETCTBUM C
3akoHOZATENbHLIMU U 06si3aTenbHbIMK TpeboBaHUAMK, NpaBuNaMm U HoOpMamm, ASUCTBYIOWMMU Ha TeppuTopun PO.

2 HopmaTtuBHbIe CCbINKK

B HacTosem cTaHAapTe UCNoNb3oBaHbl HOPMaTUBHBIE CCbINKM Ha crieaytoLume cTaHaapTbl:

MO3K 62305-2:2010 3awmTa oT MonHUW. HacTb 2. MeHegxmeHT pucka (IEC 62305-2:2010, Protection against
lightning — Part 2: Risk management)

MO3K 62305-3:2010 3awuta oT MonHUW. HacTb 3. Prandeckoe NoBpeXaeHNe 30aHni (COopy>KeHUA) N BUabI
onacHocTu ans xusHu noaen (IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to
structures and life hazard)

M3K 62305-4:2010 3awwmTa oT MONHUK. HacTb 4. BnekTpuueckue U 3eKTPOHHbIE CUCTEMBI B CTPYKTYpaX
(IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems within structures)

3 TepmuHbl U onpeaeneHun

B HacTosilem cTaHgapTe NpUMEHeHb! criefyloLme TEPMUHBLI C COOTBETCTBYIOLIMMU ONpeaeNEHNsIMA:

3.1 pa3psaa monHuu B 3emmio (lightning flash to earth): OnekTpuueckuit paspsaa Mexay rpo3osbiM obriakom
1 3eMnen, COCTOSAILLMIA U3 OQHOMO U HECKOSbKUX YAAPOB MOSTHUN.

3.2 Hucxoaawumia paspag (downward flash): AnekTpudecknii paspsig (MONHUKM) OT rpO30BbLIX 06IAaKoB K
3emMne, HauNHaLUIACS HUCXOAALLUM NTUAEPOM.

MpumeuaHune— Hucxoasawwmii paspsig COCTOMT U3 NEPBOrO UMIYIbCA, KOTOPbIA MOXET COMpoBOXAAaTLCA
nocnegylowmmm umnynscamu. OguH Unu HeCKONbKO MMMNYNbCOB MOMYT CONPOBOXAATLCS ANUTENbHLIM YAapOM MOMHUM.

Usnanue ocuumuansHoe
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3.3 Bocxoasawmin paspsag (upward flash): SnekTpuyecknin paspsaa (MONHWK) OT 3eMIU K rpo30BbIM 0bna-
Kam, Ha4nHaLWNIACA BOCXOAAWMUM NMAEPOM.

MpuMeyaHne— Bocxogsawmi paspsig COCTOMT U3 NEPBOro ANUTENBHOIO yAapa, KOTOPbI MOXET CONPOBOX-
AaTbCA UMM He COMpOBOXAATbCS MHOXECTBEHHbIMU MOCMNeayoWwmuMy uMnynscamm. OauH unu HECKONBKO UMMYNbCOB
MOTYT COMPOBOXAATBCS ANUTENbHbIM YAAPOM.

3.4 ygap monHuun (lightning stroke): EQUHWUYHBIA 3NEeKTPUYECKUA pa3psis MOMHUKM  Mexay obnakom u
3emMnen.

3.5 kopoTkuit yaap (MmonHuu) (short stroke): Yactb monHum, npeactaensiowas cobom KpaTkuin UMNYNbC
TOKa.

MpumedaHnwue—KopoTknin yaap npogormkaeTcsi B TeueHue BpemeHu T, (06blMHO MeHee 2 Mc) (CM. pucy-
HOK A.1), NPV KOTOPOM 3HA4YeHUE CUNbl TOKA CHWKAETCHA A0 YPOBHSI BOABOE MEHbLUE MUKOBOIO 3HaYeHMsl.

3.6 anuTtenbHbIA yaap (MonHUK) (long stroke): Yactbe MonHuK, npeacTasnsowasl cobon npoaomkuTenb-
HbIA UMNYLC TOKA.

Mpumeyanue—Ilepnog Bpemenn 7| ong, B TEUEHME KOTOPOIO CUIa Toka MonHum npesbiwaeT 10 % nukoeoro
3HaveHuns I, 06bIMHO cocTaBnsiowmi oT 2 Mc A0 1 ¢ (cMm. pucyHOoK A.2).

3.7 MHorokpaTtHbIX yaap (MonHuu) (multiple strokes): MonHus, coctoswas B cpeaHem U3 3—4 yaapos,
06bI4HO C MHTEPBANIoM BpeMeHU Mexay HUMWU, NpUbnanTensHo paBHbIM 50 Mc.

MpurnmeyaHune— YacTto MHOrOKpaTHbLIN yaap MOINMHWKM NpeAcTaBnsieT cobol HECKONbKO AECATKOB yAApoB C
MHTepBanamm mexgy Humm ot 10 mc go 250 mc.

3.8 Touka nopaxeHun (MonHuen) (point of strike): Mecto Ha NOBEPXHOCTM 3eMNN NN BLICTYNAOLWLNA
06beKT (Hanpumep, saaHue, LPS, NMHUM KOMMYHUKaUMIA, AepeBOo U T. N.), B KOTOPOE yaapsieT MOJTHUS.

MpuMeyaHne— MonNHUA MOXET UMETb HECKOMNBKO TOUEK MOPAKEHUSI.

3.9 Tok MonHuu (lightning current); i: SNeKTPUYECKNIA TOK B TOYKE NOPaXKEHUS1 MOSTHUENA.

3.10 nukoBoe 3HauYeHue (Toka MonHuu) (current peak value); I: MakcumanbHoe 3HauYeHUe CUnbl TokKa
MOJTHUN.

3.11 cpegHAA KpyTU3Ha (MMNynbca ToKa) (average steepness of the front of impulse current): CpeaHee
3Ha4YeHne N3MeHeHUs cunbl Toka 3a Nepuos BpeMeHun At = t, — t,, xapaktepusyowee UHTEHCUBHOCTb YBENUYeHUst
CUnbl TOKa 3a Ha4anbHbIA Nepuroa paspsiga MOSHAN.

MpunmedyaHune— CpegHsia KPyTM3HA MMIYNbCa TOKA paBHA Pa3HOCTU Ai = i(fy) — i(fy) 3Ha4YeHUI cunbl Toka B
Havare v B KOHLUe nHTepBana Af, geneHHon Ha At = f, — ; (cMm. pucyHok A.1).

3.12 anuTenbHocTb hpoHTa (UMnynbca Toka) (front time of impulse current); T;: MapameTp, paBHbIA
NPOAOITKNTENBHOCTU BpEMEHN, B TeYeHWe KOTOPOro ciia Toka MONTHUK HaxoauTes B uHTepsane ot 10 % ao 90 %
MUKOBOrO 3HAYEHMSA TOKa MOSTHUW, YMHOXEHHOM Ha 1,25 (cM. pucyHok A.1).

3.13 HavyanbHbIN MOMEHT UMMYMbca ToKa (ycrnoBHbIW) (virtual origin of impulse current); O;: 3HaveHue
BpeMeHU, COOTBETCTBYIOLLEE TOUKE NepeceyeHuns NPAMon, coeguHsitoen Toukn, cooteeTcTayowme 10 % n 90 %
MUKOBOrO 3HAYeHUA cunbl ToKa, € OCbio BpeMeHW. Ha rpaduke Toka AnuTenbHOro yaapa MofHUM (CM. pucy-
HOK A.1) aTa TouKa nexuT Ha ocn Bpemeru nesee 10 %-HOM TOYKM ToKa MOMHUN Ha BenuynHy 0,1 T,.

3.14 Bpemsa nonycnaaa (Toka MonHuu) (time to half value of impulse current); T,: MNapameTp, paBHbIlA
NPOAOIPKATENBHOCTU BPEMEHN OT HavallbHOro MOMeHTa UMysibca Toka MofHUM O, 40 MOMEeHTa BpeMeHU, koraa
cuna Toka yMeHbLuniacs A0 3Ha4YeHWsi, paBHOro NosioBUHE MMKOBOrO 3HAaYEHUS ToKa MOMHUK (CM. pucyHoK A.1).

3.15 npoaomkutTenbHocTb yaapa (monHuun) (flash duration); T: Bpemsi Hannunsa Toka MOMHUN B TOYKe
nopakeHUsa MOMHNEN.

3.16 BpemMs gnuTtenbHoro yaapa MonHuu (duration of long stroke current); 7, gng: MNPOAOCIKUTENBHOCTL
BPEMEHMU, B TEYEHMEe KOTOPOro cura Toka ANUTeNbHOro yaapa MofiHUM cocTasnsieT 6onee 10 % NUKOBOro 3Hadve-
HWA TOoKa MOJTHUM (CM. pUCYHOK A.2).

3.17 3apsa monHuum (flash charge); Qp agn: SNEKTPUYECKUN 3apsia, paBHbIA UHTErpany oT PyHKLUM ToKa
MOJTHUW MO BCEW NPOAOIPKUTENBEHOCTU Yaapa MOSTHUN.

3.18 3apsig umnynbca (impulse charge); QgporT: SNEKTPUYECKUA 3apsAa, paBHbIA MHTErpany oT pyHKUUM
TOKa MOJHUW MO NPOAOIPKUTENBHOCTU paspsaa NMyibca MOSTHUAN.

3.19 3apsapg anutenbHoro yaapa (long stroke charge); Q| gng: QneKTpUYecknii 3apsa, paBHblA UHTerpany
OT (PYHKLMM TOKA MOJSTHAM MO NPOACIKUTENBHOCTU ANINTENBHOMO yaapa.

2
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3.20 ypenbHas aHeprua (specific energy); W/R: DHeprus, paBHas nHTerpary ksagparta cisibl TOKa MOSTHUN
Mo Bceli NPOACIKUTENBHOCTU yaapa MOSTHUN.

MpwumedaHne— YaenbHasa 3Heprusa NpeacTaensieT coboi 3HEPIrnio, BbIAENSIEMYIO TOKOM MOMHUM Ha eauHULY
CONpoOTUBINEHUS.

3.21 yaenbHan 3Heprus uMnynbca Toka (specific energy of impulse current): OHeprus, pagHasa nHterpa-
Ny KBagpaTa cusibl Toka MOMIHUW MO BCEW NPOLOIPKUTENBHOCTA UMMYSbCa MOSHUN.

MpunMeyaHune— YaenbHasa dHEpPIVs ANUMTENBHOIO yaapa TOKa MONMHUWN HE3HAUUTENbHA.

3.22 sawmwaemoe 3paHue (coopyxeHue) (structure to be protected): 3aaHne (coopyxeHue), AnAa KoTo-
poro HeobxoauMa 3awmTa oT BO3AENCTBUSI MONTHUN B COOTBETCTBUM C TPeBOBaHUSAMUN HACTOSILLEro CTaHaapTa.

MpwumedyaHune— Zawmwaembie 3gaHusi (COOPYXKeHUsT) MOryT OblTb 4acTblo Gonee KpPynHbIX 34aHWMIA
(coopyxeHun).

3.23 nuHNA KoMMYyHUKauun (line): NinHua anekTponepeaayn Unn TeNeKOMMYHUKaLMOHHaA NINHUA, noase-
AeHHble K 3aluaeMoMy 3a4aHUI0 (COOPYKEHUIO).

3.24 TenekoMMyHUKaLuoHHas nuHUA (telecommunication line): lTnbua komMyHukauuin, obecnevnsato-
LLasi cBA3b ¢ 060pyA0BaHMEM, PACNIONOXKEHHBIM B 31aHAU (COOPY>KEHUN), B TOM YACAE NUHUN TenedOHHOMN CBA3K
WIW JIUHAW Nepeaaqn aHHbIX.

3.25 nuHnAa anekTponepeaaumn (power lines): PacnpegenutensHasa NMHAA KOMMYHUKaUWA, NpeaHasHa-
YeHHas Ans nogayn aneKkTpuMecKon sHeprum B 3gaHne (Coopy>KeHne) N NUTaHUA PacnosioXkeHHOro B HEM SNeKTPU-
YeCKOro Unun anekTpoHHoro obopydoBaHus. JIMHUA anekTponepeaaqun MoXeT OblTb HU3KOBOSMBTHOM U BbICOKO-
BOJSIBTHON.

3.26 ypap monHuu B 3gaHue (coopyxeHue) (lightning flash to a structure): Yaap monHuu B sawmwaemoe
30aHue (CoopyeHue).

3.27 ypap monHuun B6n13un 3gaHus (coopyxeHus) (lightning flash near an object): Yaap mMonHum B Touky
ropakeHWUsl, pacnooKeHHYHo 4OCTaToOUHO BrM3Ko OT 3auLLIaeMoro 30aHna (COOPYKEeHUN), KOTOPbIA MOXET Bbl-
3BaTb NepeHanpsikeHue B CETU.

3.28 anekTpuyeckan cuctema (electrical system): Cucrema, skntovaroLlan B cebs anemeHTsl, paboTtaro-
LLME OT HN3KOBOJLTHBLIX UICTOYHUKOB HarpsiKeHUs.

3.29 anekTpoHHas cucTtema (electronic system): Cuctema, BknovatoLLas B cebs UyBCTBUTESIbHbIE 351EK-
TPOHHbIE KOMIMOHEHTLI, TaKWe, Kak TefleKOMMYHUKaLMoHHoe 06opyaoBaHUE, KOMMbLIOTEPDI, CUCTEMBI YNpaBMneHus U
n3MepuTenbHbIe CUCTEMBI, CUCTEMBI PAANOCBA3U, CUMOBbIE 3I1EKTPOHHbBIE YCTaHOBKA.

3.30 BHYyTpeHHMe cucTeMbl (internal systems): 3nekTpuyeckne 1 aNeKTpoHHbLIE CUCTEMBI, PACTIONOXKEH-
Hble BHYTPU 30aHUs (COOPYXKEHUS).

3.31 chusnyeckoe noBpexaeHue (physical damage): MNMospexaeHne sgaHna (COOpYXeHuUs1) U ero coaep-
XXMMOTO U SFIMHUIA KOMMYHWUKaLWIA, NoryYeHHoe BCreACTBNE BO3AENCTBUSA MOSTHUW, NOBMEKLIee MexaHudieckoe,
TepMuieckoe, XMMUYeCcKoe NoBpeXxaeHne Unm B3pbiB.

3.32 Bpen xuBbIM cyLecTBaM (injury of living beings): YBeube Unn cMepTb NoAen NI XKUBOTHLIX, NOMy-
YEHHbIe OT MopaXkeHUs 31eKTPUYECKUM TOKOM, BbI3BaHHbLIM 3S1EKTPUYECKAM paspsiaoM UMM CKAYKOM HanpsbkeHUs
noA BO34eACTBUEM MOJSTHUN.

M punmedaHune — HeCMOTpﬂ Ha TO YTO Bp€ XXMBbIM CylleCTBaM MOXeT ABINATbLCA CreaACTBUEM CaMbiX pa3HbIX
NPWYKH, ANA Lenen HacTosAWero cTaHaapta TEPMUH «Bpe XMBbIM CyLLecTBaM» NogpasymeBaeT nony4YeHne Tpasm (unu
mbenb) BCNeACTBME MOPAXKEHUS IMNEKTPUHECKMM TOKOM (Tun onacHoctu D1).

3.33 oTKa3 aneKkTpuyecknx U anekTpoHHbIX cucteM (failure of electrical and electronic systems): Mo-
BpeXAeHWe 3NeKTPUHECKUX N 31EKTPOHHBLIX CUCTEM BCEACTBUE 31eKTpOMarHUTHOro MMNynsca yaapa MOHUA.

3.34 anekTpoMarHuTHbIM UMNynbe MorHUK (lightning electromagnetic impulse); LEMP: QnektpomMarHuT-
HOe BO3JeNCTBME TOKA MOTHUM, Bbi3blBaloLLee, BCeACTBME PE3UCTUBHBIX, NHOYKTUBHbLIX M €MKOCTHbIX CBSI3EN,
cka4vok (HapacTaHune) Toka, HanpsKeHUs1 N HanpPsXKeHHOCTU 3NEKTPUYECKOTO, MarHUTHOIO U 3N1eKTPOMarH1MTHOro
ronen.

3.35 umnynbcHoe nepeHanpsikeHue (surge): Pe3kuin nogbem HanpsikKeHWs!, Bbl3BaHHbIA 3N1EKTPOMarHUT-
HbIM UMNYSLCOM yAapa MOSTHAN U NPOSIBNSIOLLMIACS B BUAE NOBbILLEHUS 371EKTPUYECKOro HanpsKeHUst Unu Toka
00 3HaYeHWIn, NpeacTaBNAOLLINX ONACHOCTb A U30NSALMM UK NoTpebuTens.

3.36 30Ha 3awuTbl oT MonHuuM (lightning protection zone); LPZ: 3oHa, gns KoTopon yCcTaHOBMEHLI Napa-
MeTpbl 3N1eKTPOMarHUTHOW cpeabl Npu yaape MOSHUN.

MpumeuyaHune— paHnuUbl 30HbI 3aWWTHI OT MOMHUM HE 06A3aTENBHO SABNSAOTCA U3NMHMECKMMU rpaHMLamMu
(Hanpvmep, CTeHbl, MOMN W NEPEeKpPbITUS).
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3.37 puck (risk); R: OTHOLUeHWNe BEPOATHbLIX CPeaHUX eXeroaHbIX noTepb Noaein U npoayKLmMu, BO3HUKalo-
LMX N3-3a BO3AENCTBMS MOSTHWM, K OBLLEMY KONMYECTBY Noden U NpoayKLMU, HaxodsawWwmXes B 3alyaeMoM
30aHUM (COOPYXKEHUM).

3.38 npuemnembi puck (tolerable risk); Ry: MakcumansHoe AonycTumoe 3HavyeHue pucka ans sama-
eMOoro 3gaHus (CoopyxXeHus).

3.39 ypoBeHb 3awmTbl oT MonHuUuM (lightning protection level); LPL: Yucno, cooTBeTcTBylOLEe Habopy
3HaYeHWn MapaMeTPOR TOKa MOSTHUN U XapaKkTepuaytoLliee BepOSiTHOCTb TOro, YTO B3aUMOCBA3aHHbIE MakcMalb-
Hble U MUHMMarbHbIE 3HaYeHUs MapaMeTPOoB KOHCTPYKLUUU He ByayT NpeBblLLeHbl NPy BO3AEACTBAN MOSTHUW.

MpuMeyaHne—YpoBeHb 3aWnTbl OT MONHWM UCMONB3YIOT NPKW pa3paboTke Mep 3aLnThbl OT COOTBETCTBYIOLLEro
Habopa napameTpoB TOKa MOSHUW.

3.40 mepbl 3awnThbI (protection measures): Mepsbl, NpeanprHUMaeMble Mo OTHOLLEHWIO K 3alLmLLaeMoMy
30aHUI0 (COOPYXEHUIO) C LieNblo CHDKEHUSA pUcka.

3.41 3awwmra ot MmonHuum (lightning protection); LP: KomnnekcHasi cuctema 3alimThl 34aHUs (COOpYXeHUs )
N/ ero aneKkTPUYECKNX N 3NEKTPOHHBLIX CUCTEM OT BO3AENCTBUA MOSTHWAW, KoTopas 0bblMHO BKo4aeT LPS n
Mepbl 3aLLMThI OT 3M1EKTPOMAarHATHOMO UMNYIbca yaapa MOSHAN.

3.42 cuctema sawuTbl oT MonHUMU (lightning protection system); LPS: KomnnekcHasa cuctema sawiuTsl oT
MOSHUK, NpeaHa3HaYeHHas AN yMeHbLUEeHUS1 PU3NYeCcKUX MOBPEXAEHWNI 30aHNI (COOPY>KEHWI) MpK yaape Mori-
HWK B 34aHKe.

MpumeyvyaHue—LPS cocTOUT U3 BHELHUX U BHYTPEHHMX CUCTEM 3aLLUTbl OT MOJTHUMN.

3.43 BHelLHAA cucTeMa 3aWmThbl oT MonHuu (external lightning protection system): Yacte LPS, coctos-
Las U3 CUCTEMbI MOSTHUENPUEMHUKOB, CUCTEMbI TOKOOTBOAOB U CUCTEMbI 3a3EMITEHUS.

3.44 BHYTpeHHAsA cucTeMa 3awuTbl oT MonHuM (internal lightning protection system): Yacts LPS, co-
CTosILasi U3 CUCTEMbI YpaBHUBaHWS MOTEHLMAMNOB U CPeACTB 3IEKTPUYECKON N30NALNN BHeLWHen LPS.

3.45 cuctema monHuenpueMHUKOB (air termination system): HYactb BHewHen LPS, B koTopoi ncnone-
3yl0T MeTarnMyeckme aremMeHTbl, Takie, Kak MpyTbl, apMaTypHYIO CETKY, TOKOOTBOALI UMW BepTUKanNbHbIE TPOCHI,
npedHasHaueHHbIe 4N nepexsaTa MOSHUN.

3.46 cucrema TokooTBogaoB (down-conductor system): HacTtb BHelwHel LPS, koTopas npeaHasHaveHa
Onsi 0OTBeAeHWNsI TOKa MOSTHUWN N3 CUCTEMbI MOSTHUENPUEMHUKOB B CUCTEMY 3a3EMITIEHMS.

3.47 cuctema 3asemneHus (earth-termination system): Yacts BHewHel LPS, npegHazHayeHHasa Ans oT-
BeAEHWs1 ToKa MOSTHAWN N paccenBaHns ero B 3emne.

3.48 BHelUHUe ToKkonpoBoasALwue YacTtu (external conductive parts): OTKpbITble MeTanIMyeckue YacTu,
BXoZsILUMe B 3aLMLaeMoe 3aaHne (CoopyXXeHune) Unm BbiIxodsLue 13 Hero, Takue, Kak Tpybonposoa, 31eMeHThl
MeTannyeckoro kabens, MeTannMyecknii Bo3AyxoBoa U T. 4., KOTopble CNOocoBHbI MPUHATL Ha cebsl U NPoBecTU
YacTb TOKa MOTHUM.

3.49 ypaBHuBaHUue noteHuuanos (lightning equipotential bonding); EB: CoeanHerue ¢ LPS meTtannu-
YeCKNX 3NIEMEHTOB 3[aHNSs (COOPYXEHUS) HAMPSAMYIO UMW Yepes YCTPONCTBA 3aLUMThbl OT UMMNYNLCHLIX NepeHanpsi-
JKEeHWI, npegHasHa4YeHHoe A4S CHXKEHNA PA3HOCTU SMeKTPUYECKUX NOTEHLUMANOoB, BO3HUKaOLWen Nod Bo3ael-
CTBUEM MOSTHUN.

3.50 ycnoBHbI UMNeaaHc 3aszemneHus (conventional earthing impedance): OTHoLLeHWe NMKOBOro 3Ha-
YEHNS HaNPsHKEHWs B KOHTYPe 3a3eMITEHNS K MMKOBOMY 3HAYEHWIO TOKa B KOHTYPe 3a3eMIleHNs1, KOTopble B 0BLLeM
cnyvae HabnogaloTes He 0QHOBPEMEHHO.

3.51 mepbl 3awmTel ot LEMP (LEMP protection measures); LPM: Mepebl, npeanpuHiMaemsle Ansi 3awuThl
BHYTPEHHNX CUCTEM OT BO3OEACTBUA S1EKTPOMArHUTHOro MMMynbca yaapa monHum (LEMP).

MpumeyaHue—LPS aBnsetcs yacTblo 06LWEN CUCTEMBI 3alUTLI OT MOITHUM.

3.52 marHuMTHBbIN 3KpaH (magnetic shield): 3akpbITbI, METANMYECKUA, NOAOBHbIN CeTKe Nn CMNOLLHON
LT, YKpbIBaOLWWA 3alimaemMoe 3gaHne (CoopyXeHue) U ero YyacTb, NpegHasHauvYeHHbIA Onsl coKpalleHust
KONMYEeCTBa OTKA30B 3NEKTPUUECKMX N SMIEKTPOHHBLIX CUCTEM.

3.53 ycTpoMcTBO 3alMThl OT MMMNYNbCHBLIX NepeHanpsxeHUn (surge protective device); SPD: YcTpoun-
CTBO, NpeJHa3HavYeHHoe s orpaHNYeHUst NepeHanpsbkeHUst U CKavukoB HanpsiKeHWs; yCTPOUCTBO COAEPXKAT Mo
KpanHen mepe oanH HENMUHEHBIN KOMMOHEHT.
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3.54 cuctema 3awWwmThbl OT UMMYbCHLIX NepeHanpsxeHun (coordinated SPD system): Habop ycTpoicTs
3aLUTbl OT UMMYLCHBIX NepeHanpsXeHNA, AoSMKHbIM 06pa3oM NoAoBpaHHbIX, CornacoBaHHbIX 1 YCTaHOBEH-
HbIX, POPMUPYIOLLIMIA CUCTEMY 3aLLNTLI, obecrneunBaloLLyto CHIDKEHWE KONMYEeCTBa OTKA30B AEeKTPUIECKUX U
BMNEKTPOHHbLIX CUCTEM.

3.55 HoMMHanbHoe BblepKUBaeMoe UMNYIbcHoe HanpsikeHue (rated impulse withstand voltage level);
Uy IMnynbcHoe HanpsiXeHue, ycTaHoBIeHHoe U3roToBUTeNeM AN 060pyaoBaHNs U ero oTAebHbIX YacTen,
XapaKkTepusytoLee cnocobHOCTb U30MALMN BblAePXKUBaATL BPEMEHHbIE Neperpy3ku no HanpsXkeHUo.

MpumeyaHne— B HacToOAWEM CTaHOAPTE UCMNONb30BaHa TOMBKO Pa3HOCTb NMOTEHUMANOB Mexay NpoBOOHW-
Kamu nog HanpspkeHnem u 3eMiew.
(M3K 60664-1:2007 [1])

3.56 nszonupyrollee cpencTso (isolating interfaces): YcTpoicTBO, cCnocobHoe yMeHbLUUTL BO3AeNCTBUE
CKaYKOB HaMNpsPKeHNA (BbI3BaHHbIX HAaBeAEeHHbIM TOKOM) B NIMHUSIX KOMMYHUKaLWA, BXOOALLMX B 30HY 3alUMTbI OT
MOMHNN.

MpumevaHuns

1 N3onupylowmm cpeacTBOM SIBNSAIOTCSA pa3Bs3biBalOne TPAHCHOPMATOPLI C 3a3eMIIEHHBIM 3KPAHOM MeEXAy
06MOTKaMVI, Kabenu n3 onTUYecKoro BONOKHA, HE cogepxawue Mmetanna, n onTpoHbl.

2 V130nsIUMOHHbIE XapaKTepUCTUKN U3ONMPYIOWEro CpeacTBa OOMMKHbI COOTBETCTBOBATH KOHKPETHOW CUMTyauuun.

4 MapameTpbl TOKa MOMTHUN

MNapameTpbl TOKa MOJTHAW, UCNOSb3yeMble B cTaHaapTax cepun M3K 62305, npuBeaeHsl B npunoxeHun A.

DYHKUMA TOKa MOMHAN OT BpEMEHU, UCMoNbayeMast 415 aHanusa, npuseaeHa B NpuioXxeHum B.

UHdbopmaums ans moaenmpoBaHns Toka MOSHAM NPy UCbITaHUAX NpuBeaeHa B npuioxeHun C.

OcHoBHbIe NapaMeTpbl, UCNoMb3yeMble B TabopaTopHbIX YCNOBUSAX Arst MOAENTMPOBaHUS BO3AENCTBUSA MOJT-
HWUKW Ha KoMMoHeHTLI LPS, npuBeaeHsl B npunoxeHuun D.

WHpopmaumsa o ckadkax HarnpsbkeHUs, Bbl3biBaeMbIX MOSTHUEN B pasfNYHbIX TOYKaX YCTaHOBKU, NpUBeAeHa
B NpunoxeHnm E.

5 MoBpexaeHne BcneacTBUE NonaaaHUA MOMHUM

5.1 MoBpexaeHne 3gaHUn (COOpyxKeHUN)

MornHus, nonagatoLlas B 3gaHue (CoOopyKeHne), MoXeT NPUBECTU K MOBPEXAEHUAM HeNnocpeaCTBEHHO B
3[aHUN (COOPYXKEHUN), TPABMaM U CMepTU NtoAei U NOBPEXKAEHUIO UMYLLIECTBA, BKITHOYAA OTKa3bl BHYTPEHHUX
cucTeM 3gaHus. MNMoBpexaeHns 1 oTKasbl MOTYT MPOSBNATLCS Ha TEPPUTOPUM HENOCcpeaACTBEHHO BONU3N 3aaHus
(coopyxeHus) N oXBaTblBaTb NpuneraoLyo Tepputoputo. Maclitab ackanauum paspyLUeHUWin 3aBUCUT OT XapakTe-
PUCTUK 30aHNs1 (COOPYXXEHUS) N MapameTpoB MOSTHAN.

5.1.1 BozgeicTBMe MONMHUU Ha 34aHue (coopykKeHUe)

OcHOBHbIe XapaKkTepUCTNKA 30aHNA (COOPYKEHMS), MoABEPXKEHHOMo NOTEeHLUMaIbHOMY BO3AEACTBUIO MOSI-
HUW, BKITHOYAOT B ceb4:

- MaTepuanbl, U3 KOTOPbIX MOCTPOEHO 3aaHue (ApeBecuHa, KUpnu4, 6eToH, Xkene3obeToH, MeTann);

- hYHKUMOHaNbHOE HasHaveHue (Ko Aom, oduc, pepma, TeaTp, roCTMHULA, LWKoMa, 6onbHULa, My3en,
LiepKOBb, TIOpbMa, yHUBepMar, 6aHK, 3aBod, NPOMbILLIEHHbIE 1 CMIOPTUBHbLIE COOPYXKEHWA);

- cofepumoe 3gaHuns (CoopyKeHust), 0cobeHHOCTU ero cbuTaTenemn (Noan U KMBOTHbIE) U HAaNUYMe B 34a-
HUW FOPHOYNX UMM HErOpHOUMX, B3PbIBHYATLIX UM HEB3PbLIBYATLIX MaTepUanos, aNeKTPUHECKNX 1 3NIEKTPOHHBIX CUC-
TEeM C HU3KAM UIN BLICOKMM BbIIEPXXNBAEMbBIM HAMPSXKEHNEM;

- JTMHUN KOMMYHUKaLWUIA (NAHAN SneKTpornepeaaqn, TENeKOMMYHUKaLMOHHEBIE NMHWK, Tpybonposoasl U T. 4.);

- CYLLleCTBYyIOLME M NpeaocTaBnsieMble Mephbl 3aluThbl (HanpruMep, 3alnTHbIe Mepbl 451 CHXKEHUS hunsn-
YeCcKMX NOBPEXAEHWIN 1 OMacHOCTY OIS XKU3HN, CHKEHWS KONMYECTBa OTKA30B BHYTPEHHUX CUCTEM 30aHUSA);

- MacwTad pacnpocTpaHeHNs ONacHOCTU: 34aHUS (COOPYXKEHNST) C 3aTpyaHEHHON 9BaKyaLent; 3aaHus (co-
OpPY>KEHUS), B KOTOPLIX MOXET BO3HWKHYTb NaHWKa; 30aHns (COOPYXXeHWs1), oracHble AN NpUneraroLLmMx TeppuTo-
PWiA; 30aHUA (COOPYXKEHWST), onacHble NS OKpYyXKaroLwen cpeabl.
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B tabnuue 1 npuseaeHo onucaHne Bo30encTBUS MOMHUA Ha pasfinyHble TUMNbI 34aHNA.

Tab6bnwuuya 1 — OnucaHne BO3RENCTBMS MONHUU HA Pa3fnnuHble TUMbl 30aHUN (COOPYXEHNI)

Tun 3paHuna (COOpyXXeHusa) B COOTBETCTBUU
€ ero pyHKUMAMU UMnNKU coaep>KUMbIM

Bosgenctene mMonHuu

XKunon gom

KopoTkoe 3amMblkaHue B 3NEeKTPUHECKMX CeTsax, MoXap U matepuanbHbIi
ywiepb.

MoepexaeHne, 0bbIMHO OrPaHMYEHHOE CaMUM 3JaHMEM (COOPYXEHNEM),
NoaBepPXEeHHbIM BO3JENCTBUIO B TOYKE MOPAXEHNS MONHUEN.

OTka3 aneKkTpM4eckoro U sNeKTPOHHOro 060PYAOBAHUA U WHXKEHEPHBLIX
ceTel (Hanpumep, TENeBU3OPOB, KOMMNBIOTEPOB, MOAEMOB, TENeOHOB U T. A1.)

3panve depmbl

OnacHOCTb BO3HWMKHOBEHMS NOXapa W ONACHbIX CKAa4YKOB HaNPsHKeHusl, a
TaKKke HaHeceHusi marepuanbHoro yuwepba (nepBuYHbLIN PUCK).

MpekpalueHre nogaym aNeKTPOIHEPIMN N BO3HUKHOBEHWE ONACHOCTU Arist
KM3HM AOMALLHEero CKoTa M3-3a OTKasa 3NEeKTPOHHOIO YrNpaBneHUs CMCTeM
BEHTUNSALMK, NOAAYM MULLM U T. 4.

Teatp

[ocTnHKua

Wkona

YHuBepmar

CrnopTuBHbIE COOPYXEeHUS

MoBpexpeHne anekTpuyeckoro obopyaoBaHus (Hanpumep, 3NeKTpooc-
BelleHus1), KOTopoe € BonbLION BEPOATHOCTLIO MOXET NPUBECTU K NaHMKe
cpeav niogen.

OTka3 noxxapHoOW TPEBOIMW, KOTOPLIN MOXET NPUBECTU K 3adepXKe Bbl-
NMONHEHUs NPOTUBONOXAPHbLIX Mep

baHk
CTpaxoBasi KomnaHus
Kommepueckas komnanwmsi n T. 4.

BolwenepeuncneHHbie Nnpobnemel NNIOC Npobnemesl, BoiTeKaowme n3
noTepu CBsi3u.
OTKa3 KOMMbIOTEPOB U NOTEPA AAHHBIX

bonbHuua
Canartopui
Tiopbma

BoiwenepeuncneHHolie npobnemel nac npobnemebl 6onbHbIX, HAXoAs-
LMXCS B OTAENEHNN MHTEHCMBHON Tepanuun, U TPYAHOCTM MPW CMaceHun He-
NOABMXHBIX BONBbHBIX

MpombilwneHHoe npeanpuaTe

JdononHutensHoe BO3AeCTBME MONHUM BO3HWKAET B 3aBUCUMOCTU OT
chepbl AeATENBHOCTU U MMYLLECTBA NPeanpUATUA, NPobnemMsl paHXupyioT-
CA B npegenax oT ManbiX K HeOMyCTUMbIM MOBPEXAEHUSM U NOTEPAM NPO-
M3BOACTB

My3el n apxeonorm4eckne packorku

HeBoamecTumble noTepu, cBsA3aHHble C HaHeCeHnem Bpeaa obbvekTam

LlepkoBb KYNbTYPHOTO 3Ha4YeHVUA B 30aHum (COOPYXeHWUN)
TenekomMmyHMKaLmnK Heponyctumasn notepsi o6WeCcTBEHHBIX KOMMYHUKaUUi
OnekTpocTaHumm

dabpuka NUPOTEXHUYECKUX n3pe-
nmn

3aBog No Npov3BoAcTBy 6oenpuna-
coB

MocnepcTBua noxapa u B3pbiBa ANS 3aBoga W 6nmanexalumx oKpecTHo-
cTen

XuMunueckun 3aesog

HedTeneperoHHbinn 3asog,

fApepHas ycrtaHoBka

Bbuoxumnueckas naboparopua w
3aBof

Moxap 1 B3pblB HA 3aBoge C NarybHbIMM AN MECTHbIX XuUTenen n rno-
GanbHbIMU AN OKpYXalowen cpeabl NnocneacTensMmn

5.1.2 UCTOUHUKU U TUNBI NOBPEXAEHUA 3AaHUN (CoopYyXeHUiA)
OCHOBHbBIM UCTOYHUKOM NOBPEXAESHWI ABMSIeTCA yAap MOMHAK. B 3aBUCUMOCTU OT NONOXKEHUA TOYKK Nopa-
XKeHUs MOSTHUeN OTHOCUTENBHO paccMaTpUBaeMoro 3aaHus (CoopyXeHUs) AoMKHbI ObITb YYTEeHbI cneayrowme

cUuTyaumn:

a) S1: yaap MornHuu B 3aaHne (CoopyKeHue);
b) S$2: yaap monHuu B6113n 30aHusi (CoopyKeHus);
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¢) S3: yaap MOMHWU B NIMHUN KOMMYHUKALIMIA 3aaHUs (COOpYXKeHUS);

d) S4: yaap MonHUm B6NU3N NIMHWN KOMMYHUKALIWMIA 30aHUs (COOPYXXeHWUST).

a) Yoap MOnHWUMU B 3aaHUe (COOPYXXeHNE) MOXET BbI3BaTh:

- MONIHOE U YaCTUYHOE pa3pyLlieHre, noxap Wy B3pbiB BCIIEACTBUE BbICOKOW TemnepaTypb! Ayri Mon-
HWAM, MOBLIWEHUA SNEKTPUHECKOro Toka B MPOBOAHUKAX, MPUBOASALLETO K UX NMeperpeBy M pacnsiasneHno
MeTania;

- BO3ropaHune n/unu B3pblB BCNEACTBUE UCKPOBOIO paspsiaa Npu nepeHanpsbkeHWn, Bbi3BaHHOM Pe3UCTUB-
HBIMW N UHAYKTUBHBIMU CBA3AMU U pacnpocTpaHEHNEM YaCTU TOKa MOSTHUW;

- BpeA XWBbIM CyLLIeCTBaM BCNEACTBUE MOPaKEHUS SNEKTPUYECKAM TOKOM, NPOM3OoLLEALIEro NPy ckadke
HarnpskeHNa UNK NoA Bo3AeUCTBUEM 31IEKTPUYECKOrO TOKa, Bbl3BAHHbLIX PE3UCTUBHBIMUA U UHAYKTUBHBIMU CBA3A-
MW, BO3HUKaOLWMMN NOA BO3AENCTBUEM TOKA MOJSTHUW;

- OTKa3 Unn c60n BHYTPEHHUX CUCTEM BCNEACTBUE BO3AEWACTBUS SMEKTPOMarHUTHOIO UMMynbea yaapa
MOJTHAW.

b) Yaap monHum B6nu13mn 3gaHus (CoopyXXeHusl) MOXKeT Bbi3BaTb:

- 0TKa3 Unu c60oi BHYTPEHHUX CUCTEM U3-3a BO3AEACTBUSA SIEKTPOMAarHATHOTO UMIYSbca yaapa MOSTHUM.

c) Yaap MOMHUK, HanpaeneHHbIA B IMHAWM KOMMYHUKALIMIA 30aHUS (COOPYXKEHUS), MOXKET BbI3BaTh:

- BO3ropaHue Uunu B3pblis BCEACTBAE UCKPOBbIX PA3psA0B, BbI3BaHHLIX TOKOM MOJTHUM U NepeHanpsbe-
HWEM B JIMHUAX KOMMYHUKaLWIA;

- Bpe/ XWBbIM CyLLeCTBaM BCIEACTBME NOpaXeHUs AMEKTPUIECKUM TOKOM NMPU CONMPUKOCHOBEHWUM C MPOo-
BOAHWUKAMW N0 BLICOKAM HaMNpshkeHUeM B 34aH1M (COOPY>KEHUN), BbI3BAHHOTO TOKOM MOJTHAM U TOKaMu, HaBe1eH-
HbIMW Yepes JIMHUN KOMMYHUKaLWIA;

- 0TKa3 Unn c6oi BHYTPEeHHWUX CUCTeM BCrieCTBUE NepeHanpsikeHUi, NOSIBASAIOLMXCA B SIMHUSIX KOMMYHU-
Kauuii 3gaHust (CoopyXKeHus).

d) Yaap monHum B61M3M NNHNIA KOMMYHUKALLWIA 30aHNs (COOPY)XEeHUS) MOXKET Bbi3BaTb:

- 0TKa3 Uy cBo BHYTPEHHUX cUCTEM BCreACTBUE NepeHanpsikeHNs!, BbISBAHHOMO MOSTHUEN B JIMHUSIX KOM-
MYHUKaLWA 30aHNS (COOPYKEHUS).

MpumevyaHune 1— Pabora co c6oAMM BHYTPEHHUX CUCTEM HE SIBNSIETCS NPEAMETOM PACCMOTPEHUSI CTaH-
naptoB cepun MK 62305. Ota Tema paccmotpeHa B M3K 61000-4-5 [2].

Mpumevanune 2—lNpegnonaraetcs, YTO TONBKO UCKPOBbLIE pa3psabl, HECYLLME TOK MOMHUM (MOMHOCTBIO UIK
YacTWU4YHO), CNOcOGHbI BbI3bIBATH BO3ropaHue.

MpunmevaHnune 3 — Yaapbl MONHWM B BbiCTynarowme Tpy6onpoeogp! unv B6MmMam ot HUX 06bIMHO He HAHOCSIT
ylep6 30aHnio (COOpYKEHUIO), NPU YCIOBUM, YTO OHU CBsi3aHbl C TOKOOTBOAAMY 3daHns (coopyxenus) (cM. MOK 62305-3).

B pesynkTaTe cBOero BO3AENCTBUS MOMHUSI MOXKET BbI3BaThb TPW TUMA NOBPEXAEHNIA:

- D1: Bped XuBbIM CyLLIeCcTBaM OT MOPaXKeHUs 3NEKTPUIECKAM TOKOM;

- D2: dusunyeckoe nospexaeHue 3gaHunst (CoopyKeHust) (Moxap, B3pbIB, MexaHUYeckoe paspyLueHe, XMMu-
Yeckue BbIBpOChI) Bcrie4cTBME BO3AEHCTBUS TOKA MOMTHAN U UCKPOBLIX Pa3psaos;

- D3: oTKa3 BHYTPEHHWX CUCTEM BCeACTBUE BO3OENCTBUS 371EKTPOMAarHUTHOTO MMMynbca yaapa MOMHUN.

5.2 Tunbl noTepb

Kaxxgblin Tn notepb, 04MH UM B KOMBUHALMN C APYrMMUA, MOXET NPUBECTU K pasfniHbIM NoTepsiMm B 3aLLm-
LLIaeMOM 3aHUM (COopyKeHUM). TUM NoTepb 3aBUCUT OT XapaKTepUCTUK 3aLLmMLLaeMoro obbekTa.

Cranpaptbl cepun MOK 62305 paccMaTtpusaroT creaytoLime TUMbl NoTepb A5 34aHUst (COOPYXKEHUS):

- L1: noTepu, ceazaHHbIe € rMBenbio UNiN TPaBMUPOBaHUEM NOAEN;

- L2: notepwu, cBsA3aHHbIE C NOMHLIM UM YaCTUYHLIM pa3pyLUeHUeM oBLLECTBEHHBIX KOMMYHWKaLWIA;

- L3: notepu, cBsizaHHbIe C HaHeceHNeM Bpeaa o6bekTam KyrbTYPHOro HazHavYeHus;

- L4: akoHOMUYecKkue noTepu B 3gaHNK (COOPYXEeHWUM), ero Coaep>XUMOM, FIMHNSX KOMMYHUKaLIA W/Ann npu
HapyLleHUA U1 NpekpaLLeHnM AeATeNbHOCTU.

Motepu Tuna L1, L2 1 L3 MoryT 6bITb pacCMOTPeHb! kKak NOTEPU CoLMalibHOrO 3HaveHus!, noTepuy Tina L4
SIBMSIOTCH SKOHOMUYECKAMU MOTEPSMMU.

Mpumeyanune—B cradgapTax cepun MOK 62305 Takne koMMyHanbHble yCryrv, kak nogady rasa, sogel, TB
curHana, TenedoHHyio CBsA3b M obecrneveHne SNeKTPoSHepruen, paccmMaTpyBaloT Kak ObWeCcTBeHHbIE KOMMYHUKaLUK.

CBs3b Mexay UCTOYHUKOM NOBPEXAEeHNUSA, TUMOM NOBPEXAEHUS U BO3HMKAIOLLMMA NOTepsiMX NpusedeHa B
Tabnuue 2.
CB43b TWUNa NoTepb, TUMa NOBPEXKAEHUS U COOTBETCTBYICLLENO PUCKa NokasaHa Ha pUcyHke 2.
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Tab6nunya 2— lNoBpexaeHns 1 NoTepu B 34aHUM (COOPYXEHMMN) B COOTBETCTBUM C Pa3/INYHLIMI TOUKAMU MOPadKeHUs!
MOJTHUEN

Touka nopaxeHus CxemaTuyeckoe M306pa)KEHI/Ie TOYKKN NcTouHnk Twvn noBpex- Tvn noTepu
MOJHUel yaapa MOSHUN nospexaneHuna AeHuna
L1, L4b>
B 3paHue (coopy- D1 L1, L2, L3, L4
XeHue) S1 D2 Lla> L2, L4
D3
B6nu3n 3paHusA
(coopyxxeHus) S2 D3 Lla), L2, L4
B nvHMM KOMMYy- D1 L1, L4b)
HUKauuii 3gaHus S3 D2 L1, L2, L3, L4
(coopyxeHus) D3 na), L2, L4
B6/11311 KOMMYHM-
Kauuin 3gaHus S4 D3 na), L2 L4

(coopyxeHus)

a) Tonbko AN 34aHnin (COOPYXEHUIA) C PUCKOM BO3HWUKHOBEHWS B3pbiBa W ANS1 GOMbHWL, WM APYrUX 34aHui
(coopyxeHwuid), B KOTOPbIX MpW yAape MOMHUM B 3JaHWe BO3HMKaeT yrposa Ans aogei.

b) Tonbko Ans 3gaHunii (COOpyXeHWil), B KOTOPbIX NPW yAape MOMHUKU B 3aHWe BO3HUKaeT yrpo3a A/1s XWU3HU
XMBOTHBIX.

Puck Puck Puck Puck
K1 r2 R3 *4
Twn
notepm MoTepu, CBsi3aHHble OKOHOMUYECKUe noTepu

B 37j@aH1n (COOPYXEHUN),
€ro CoepXUMOM, SINHNAX
KOMMYHVKaLwid nvnm

C HaHeceHVeM Bpeaa
06beKTam Ky/bTypHOTO
Ha3HauYeHus B 30aHNM

(coopyxeHun) npu npekpatieHn
hesiTenbHoCTU
5
§
balt sy
&F § o wi
ro83
21*1
©
o
5

&) Tonbko Anst 6OMbHUL UM APYTrUX 3faHuii (COOpPYXeHWi), Npyu oTkase BHYTPEHHWX CUCTEM KOTOPbIX HEMEANEeHHO BO3HUKAeT
OMacCHOCTb /151 XXU3HU W 3[0POBbsS tofeit.
b Tonbko Ans 3paHwii (COOPYXEHWIA), NPU MOBPEXAEHWM KOTOPbIX BO3HWKAET Yrpo3a /sl XW3HU U 340POBbSl XMUBOTHBIX.

PucyHok 2 — Tunbl NOTepb M COOTBETCTBYIOWMIA UM PUCK, BbI3BaHHbIA pPa3fIMUHbIMK TUNAMU MNOBPEXAeHul
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6 DKoOHOMMYecKan LiernecoobpasHOCTbL U TPeOOBaHMA K 3alUTe OT MOJTHUM

6.1 TpeGoBaHUA K 3aLUTe OT MOJTHUN

[N ymeHblUueHns coumanbHbIX noTeps L1, L2 1 L3 gorpkHa 661Tb NpoBeAeHa oLieHKa NoTpebHOCTY B 3alumTe
30aHNsA (COOPY>KEHUS) OT MOSTHUN.

UT06b! OLLeHUTb, AEeNCTBUTENBHO SN 3aLMTa OT MOSTHUM HeoBXxoauma, NPOBOANTCA OLIEHKa puUcka B COOTBETCT-
BUWW C NpoLieaypamMu, ycTaHoBMeHHbIMU B MOK 62305-2. B cooTBETCTBUM € TUMOM noTepb (MyHKT 5.3 MOK 62305-2)
OOMKHbI ObITb UCCNeaoBaHbI:

- Ry pyck rubenu nnu TpasM1MpoBaHust Moaen;

- R,: pycK4YacTUYHOro NN NOJSTHOTO paspyLUeHUs O6LWEeCTBEHHbLIX KOMMYHUKaLUIA;

- R;: puck noTepb, CBA3aHHbLIX C HAHECEHWEM BpeAa 06beKTaM KyrnbsTYPHOMO 3HaUEeHUS.

MpumeyvaHune 1— PrUCK 3KOHOMUYECKMX NOTepb R, OLEHMBAIOT NMPY NPUHATUM peLleHust o LenecoobpasHocTu
3aWuTbl OT MOMIHUM Ha OCHOBE 3KOHOMMWYECKOro aHanusa (cm. 6.2).

3awuTa oT MosIHUM HeobxoanMa, eciv XoTsa 6bl 0AuH U3 BUAOB pucka R,, R, Unn Ry Bbillie NpUemieMoro
pucka Ry, T. €. eCnu BbINOMHAeTCs XoTs 6bl 0AHO U3 HEPABEHCTB:

Ry> Ry, Ry> Ry, Ry > Ry.

B aTtom Cllyvae OO0JDKHbI ObITb NMPUHATBI COOTBETCTBYOLWKWE Mepbl AJIA CHUXKEeHUA pUcka 4o npuemnemoro,
Korga BbinosiHeHbl 0 AHOBpPeMeHHO crieayole Tpyu HepaBeHcTBa:

Ry<Ry, Ry<Ry, Rs<Ry.

Taknm obpasom, ycrosune R < Rt A0MKHO 6bITb BbINOMHEHO ANA Kaxkaoro Tuna notepb (L1, L2 nL3).

[nsa coumnanbHbIX NOTePb 3HaYeHUe NpUeMnNeMoro pucka Ry A0MKHO BbITb YCTAaHOBIIEHO COOTBETCTBYHOLLIUM
rocyaapCTBEHHbIM OpraHoM BrlacTu.

MpwumeyaHwne 1 — locyaapcTBeHHbIE OpraHbl BNAcTu, MMeWwme COOTBETCTBYIOLIME MONHOMOYUS, MOTYT B
KOHKpeTHbIX Crydasix onpeaenvTte NOTpebHOCTL B 3awmTe OT MonHum u 6e3 oueHkm pucka. B atux cnydvasx oHu yctaHas-
nnBarwT HeOGXO,qMMbIVI YPOBEHb 3alnUTbl OT MONHUN. B HEKOTOPbIX Cny4asx OUEeHKa pUCcKka MOXeT ObITb BbINONHEHA KakK
mMeTog 0BOCHOBaHUA Ans MU3MEHEHUS YPOBHS 3alUMTbl OT MOJTHUK.

MpumeyaHune2— MeToapl OLEHKM pUCKa U Npoueaypbl Bbibopa Mep 3awmTtel npuBeaeHs B MOK 62305-2.

6.2 dKoHOMUYecKan LernecoobpasHOCTb 3alUTbI OT MONTHUM

[Nna CHUXKeHWA 3aTpaT Ha 3aluMTy OT MOJSTHUM U 3KOHOMUYECKUX noTepb L4 ang sawmuiaemoro saaHus
(coopyxeHus) LenecoobpasHo OLeHUTb aKoHOMUYeckuiA ekt OT BHeApeHUst Mep 3alUMTbl OT MOMHUN.

B aTom cnyyae Heobxoanmo oLeHUTb puck R, (akoHoMudeckue notepu). OueHka pucka R, No3BonsieT npo-
BECTU CPaBHUTEIbHYIO OLEHKY SKOHOMUYECKUX NOoTEepb NMPU HANMM4MmM Mep 3alUTbl OT MOJSTHUM U NPU UX OTCYT-
CTBUN.

3awuTa oT MOSTHUU ABMSETCA 3KOHOMUYEeCkU 3¢pdeKTUBHON, eCniv CyMMa CTOMMOCTW OCTaTOUHbIX NOTepb OT
BO30ENCTBUA MOSTHUW MOCHEe BHeApEeHUs Mep 3aluTbl OT MoSTHUKM Cg, U 3aTpaT Ha BHegpeHue Mep 3awmTbl Cpy
MeHee CTOMMOCTM NOSHbIX NOTepb OT BO3AENCTBUSI MOSTHUM Be3 NPpUMEeHeHNst Mep 3aLUTbl OT MOMHUK C

CrL* Cpm < Cy-

MpumedaHune— MeToas OLEHKM SKOHOMUYECKON LIeNnecoobpasHOCTU NPUMEHEHUS MEP 3aLLmThbl OT MOMHUN
npveegeHsl B MOK 62305-2.

7 Mepbl 3aWMTbI

7.1 O6LWue nonoxeHus

[NA CHAKEHMA prcka B COOTBETCTBN C TUMOM NOBPEXAEHUIA MOTYT BbiTb NMPUHATLI COOTBETCTBYIOLLME Mepbl
3aLLATHI.

7.2 Mepbl 3alimThbl Nogen oT ruGenu u nonyyeHUs TaXXenbIX TPaBM BCNeACTBUE NOPaXKeHUA INeKT-
pUYeCKUM TOKOM

Bo3MOXHble Mepbl 3aLUTLI BKIHOYaoT:

- M30MALNIO BbICTYMNAOLLNX TOKOMPOBOASALLNX HYacTen;

- co3daHue paBHOMoTeHUManbHOM cpebl NOCpeACTBOM coeANHEHNs] OOBEKTOB, OKPY)KaroLWMX YerioBeka, ¢
CUCTEMOI 3a3eMeHUs;
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- chusnyeckume orpaHUyYeHNs 1 sanpeLyaroLme n npeaynpexgaroLine 3Haku,
- ypasHMBaHWe NoTeHUNasoB.

MpnmevaHnue 1 — Co3gaHne paBHOMOTEHUMANBHOW Cpedbl W YNydlleHue CUCTeMbl 3a3eMIEHNS BHYTPY U
CHapyXW 3JaHuns (COOPYXEHWUs) MOXET YMEHbLUWTbL OMacHOCTb AMNA XWU3HKU nogen (cMm. pasgen 8 M3K 62305-3).

MpumevyaHue 2 — Mepbl 3awyTbl 06bIMHO 3DPGPEKTUBHBI TONBKO B 34aHWMMU (COOPYXEHUM), OCHaLLeHHOM LPS.

MpumedyaHune3— Vcnonb3oBaHne AeTEKTOPOB PO3bl MOXET CHU3UTb OMACHOCTb ANs XKM3HW NOAeN.

7.3 Mepbl 3aWuThl ANA yMeHblleHUA U3nYecKuxX noBpexaeHnin sgaHus (coopyxeHus)

3awuTy obecnednBatoT NyTeM NPUMEHeHNs CUCTeMbl 3aLLnTbl 0T MonHUK (LPS), BkntovatoLLei:
- CUCTEMY MOJTHUENPUEMHUKOB;

- CUCTEMY TOKOOTBO/OB;

- CUCTEMY 3a3eMeHus;

- cMCTEMY YpaBHMBaHWS NOTEHLIMAIIOB;

- AMEKTPUYECKYHO N30NSALMIO (3a30p) OT BHeLwHen LPS.

MpumeuvaHue 1 —Tlpu Hanuium LPS obecneyeHne paBHOMOTEHUMANBHOCTU SIBMSIETCS BEXXHOW MEpPOM ans
YMEHbLUEHWs1 ONacHOCTM BO3HWKHOBEHWS MoXapa W B3pbiBa, a Takke yrpo3sbl Ans xusHu. bonee nogpobHas nHbopma-
umnsa npmeegeHa B MOK 62305-3.

MpumevyaHune 2—[na ymeHblIEHN MOBPEXAEHUN 34aHUS M HaxodsLWerocsi B HEM MMyLecTBa cregyet
NPUMeEHsTb CPeacTBa, OrpaHuYMBaloWme pasBMTME U pacnpocTpaHeHne noxapa, Takue, Kak Hecropaemble kadbl,
OrHETYLUNTENWU, TMAPaHTbI, CUrHann3auunto nomapHon TPEBOrn, NPOTUBONOXapHble YCTAaHOBKWU.

MpumevyaHue 3 — 3awylieHHble 3anacHble Bbixodbl 0becrneymBaloT 3amTy nepcoHana.

7.4 Mepbl 3aWMThI ANA YMEHbLUEHUSI OTKA30B 3MEeKTPUYECKUX U MEeKTPOHHBIX CUCTEM
Bo3MOXHbIe Mepbl 3aLLUTbl 31EKTPUYECKNX U 3MIEKTPOHHBIX cucTeM (LPM) BkntovatoT B cebs:
- NPUMEHeHWe Mep 3a3eMIeHus;

- UCMOSb30BAHNE MArHUTHbLIX 3KPaHOB;

- NprMeHeHWe 6oree 6e3onacHbIX cnocoboBs (MPOoKaaKkv) IMHAA KOMMYHUKaLWIA;

- IPUMEHEHNe U3oUPYIOLLNX CPeaCTB;

- HanM4mne yCTPONCTB 3aLLUTLI OT UMMNYITLCHBLIX NepeHanpskeHUi.

OTN Mepbl MOTYT MPUMEHATLCA MO OTASNBHOCTU UIN B COMETaHUN APYT C APYTrOM.

Mpumevanne 1—[OnancrtounHnka nospexgenHnn S1 3awmtHbie Mepbl 3PMEKTUBHBI TOMBKO B 3AaHUM
(coopyxeHuu), ocHaweHHom LPS.

MpumevaHune 2 — Mcnonb3oBaHne AeTEKTOPOB rPO3bl U COOTBETCTBYIOWEro 060pyAOBaHNA MOXET CHU3NTb
OTKa3bl 3TEKTPUHECKNX N SNEKTPOHHbIX CUCTEM.

7.5 BbiGop Mep 3aWwuThl

Bce mepbl 3awwmThl, NpuBeaeHHble B 7.2, 7.3 1 7.4, B COBOKYNHOCTU hOPMUPYIOT OBLLYIO CUCTEMY 3aLLUTbI
OT MOSTHUMW.

Bri6op Mep 3awuTbl gomKeH ObiTh NpoBeAeH NPU NPOEKTUPOBaHUM U COTfacoBaH BragenbLem 3allumiae-
MO0 34aHUA (COOPY>KEHUA) ANA KaXKA0To TUNa NOBPEXAeHUIA B COOTBETCTBUN C BEPOATHOCTLIO €r0 NOABNEHUA.
Tarke AOMKHbI BbITb YHTEHbI TEXHUYECKUE U 3KOHOMUYECKNe 0COBEHHOCTU PasNIUYHBIX Mep 3aLUUTLI.

KpuTtepun ana oueHk1 pucka 1 Bbibopa Hanbonee noaxoaaLmMx Mep 3awmuThl npuseaeHsl B MOK 62305-2.

Mepb! 3aLWnTbI OT MOSIHUK 3chcheKTUBHBI NPU YCIIOBUK, YTO OHN COOTBETCTBYHOT TpeGoBaHNAM CTaHAApTOB U B
COCTOSHUW NPOTUBOCTOATL OXKUAAEMOMY BO3AENCTBUIO MOSTHUN.

8 OcHOBHble KpUTepUM 3aWmTbl 34aHUA (COOPYXKEHUS)

8.1 O6wue nonoxeHua

WpeanbHas sawmra 3aaHna (CoopyXeHUa) npegnonaraerT, 4To 06beKT 3aLuThl 3a3eMIeH, MONHOCTLIO 3aK-
PbIT MPOBOAALLUM 3KPAHOM COOTBETCTBYIOLLIEN TONLWMHBI 1 0BecneveH aaekBaTHbIM COEAUHEHUEM B TOHKe BBOAA
B 3KpaH SIMHUIA KOMMYHUKaUWIA 34aHUs1 (COOPYXKEHUS).

Takas 3almTa MOXeT NPeAoTBPaTUTL NPOHUKHOBEHWE TOKa MOSTHUM 1 €€ 3NeKTPOMarHUTHbIX Monei B 06bekT
3aLMTLI M NPeAoTBpaTUTL ONacHoe TePMUYECKOE N 3NeKTpoAnHaMUYeckoe BOo3AenCTBIe ToKa, a criefjosaTesbHo,
0MacHOCTb BO3ropaHusi U NepeHanpsikeHUsi BO BHYTPEHHUX CUCTeMaX.

Ha npakTuke ob6ecneveHue abconoTHON 3aLLUTLl HACTO HEBO3MOXHO U 3KOHOMUYECKU HeLleniecoobpasHo.

10
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HepocTaTtouHble pasmepebl 3kpaHa Wunu ero HegocTaToyHas TOMWMHA MOTYT MO3BOSTUTL TOKY MOSTHAW NPo-
HWKHYTb CKBO3b 3KpaH 1 BbI3BaTb:!

- husnyeckme nospexxaeHns 3gaHust U co3aath Yrposy Ans XKU3HU U 300pO0BbA NoAen;

- OTKa3 BHYTPEHHUX CUCTEM.

Mepbl 3aLWmTbI, NPUHATLIE A5 YMEHbLUEHWS NMOBPEXAEHUIA U COOTBETCTBYIOLUX KOCBEHHbIX MOTepb, A0SK-
Hbl 6bITb paspaboTaHbl 4Nt MOMHWN € onpedeneHHbIMM NapamMeTpamum Toka, oT KOTopoW TpebyeTces salumra (ypo-
BEeHb 3aLWTbl OT MOJTHUM).

8.2 YpoBHU 3awuThbl oT MonHuu (LPL)

B HacToseM cTaHAapTe ycTaHoBMEeHbl YeTblpe YpoBHSA 3almTbl 0T MortHuU (I—IV). ina kaxaoro ypoBHs
3aLWmTLl onpeaeneHbl PUKCUPOBaHHbIE MakcUMaribHble U MUHUMASTbHbIE MapaMeTpbl TOKa MOSTHUN.

MpumevyaHnune 1— 3awmTa OT MONHUK, NapameTpbl TOKA KOTOPOK NPEBbLILWAIDT MAaKCUManNbHbIe N MUHUMATNb-
Hble 3Ha4eHws, cooTBeTcTBYlowMe LPL |, TpebyeT Gonee adhekTVBHLIX Mep 3awmThl, BbIGOP U BHEAPEHNE KOTOPbIX
DOMXHbI NPOBOAUTBLCA UHAMBUAYAIbHO.

MpnmevyaHne 2 — BepoATHOCTE BO3HUKHOBEHWS MOIMHUM C MUHMMArbHbIMW MapameTpaMn TOKa uNu
MakCMMarnbHbIMK 3HAYEHUAMW BHE YCTaHOBMEHHOro Avanasona coctasnset ana LPL | menee 2 %.

BeposTHOCTb NpeBbILLEHNS MakcUMarbHbIX 3HaYeHUA NapamMeTPoB ToKa MOSTHUK, cooTBeTCTBYOLWMX LPL I,
coctasnsieT 1 %. B cooTBeTCTBUN C NpegnonaraeMsiM COOTHOLLEHUEM MONOKNTENbHBLIX U OTpULATENbHbLIX paspsi-
OOB 3HaYeHUs1 4N NONOXUTENbHBIX paspsiaos 6yayT umeTb BeposiTHOCTb Hbke 10 % (cMm. pasgen A.2), a ans
oTpuLaTenbHbIX pa3paaoB oHU ocTaHyTes HUXe 1 % (cM. pasaen A.3).

MakcumanbHble 3Ha4YeHUsi napamMeTpoB ToKa MOSIHUM, cooTBeTcTRYowme LPL |, cHukeHbl o 75 % ana
LPL Il n go 50 % ans LPL Il n IV (B cooTBeTCTBUN C NpAMONUHeHon 3asucumoctbio ans I, Q n di/dtf, u B
COOTBETCTBUW C KBaApaTUYHON 3aBucUMocTbio anst W/R). MapameTpbl BpeMeHU HeU3MEeHHbI.

M pnmMevyaHne 3 —ypOBHVI 3aWNTbl OT MONMHUN, MaKCUMarnbHble 3HAYeHUA NapamMeTpoB TOKa MONHUN KOTOPbIX
HXXe COOTBETCTBYIOLLMX YCTAHOBMNEHHbIX 3Ha4eHnn ans LPL IV, no3eonsiotr paccmarpueate 3Ha4eHWA BEPOATHOCTU NO-

BpeXAeHWs, NpeBbllaowe npeacTaeneHHbie B npunoxennn B MOK 62305-2 ana ynyqwenuns mep 3awmTbl 6e3 nanuw-
HWX 3aTpar.

MakcrmarbHele 3Ha4YeHNs NapameTpPOB ToKa MOMHUN A1 pasfMyHbIX YPOBHEN 3aLMTLI OT MOSTHUM NpUBe-
AeHbl B Tabnuue 3. OHu MoryT 6bITb UCMOMb30BaHbI 4SSt IPOEKTUPOBaHWUS KOMMOHEHTOB 3aLUMTbl OT MOSTHWAW (Ha-
npvMep, Npu BblBope NonepevHoro ceveHusi NPOBOAHUKOB, TOMNLLMHLI METaITUMECKUX NIMCTOB 3alUTHBIX 3Kpa-
HOB, YCTPOMCTB 3alnTbl OT UMMNYNbCHBLIX NepeHanpsbkeHuin, 6ezonacHoOro paccTosHUA Ha crydai UCKPeHUsa) n
onpegenexHuns napameTpos, MOAENUPYIOLLNX BO3AEACTBME MOSTHAWN Ha TaKue KOMMOHEHTHI (CM. NpunoxeHue D)
Mpu UCRbITaHUAX.

Tabnwuuya 3 — 3HavyeHnss MakCMManbHbIX NapameTpoB MOMNHUKM B cooTBeTCTBUM ¢ LPL

MepBbIi NONOXUTENBHBLIA UMMYNLC LPL
MapameTpbl Cumeon EavHuua | Il 1] NV
n3mMepeHus
MakcumanbHbIl TOK I KA 200 150 100
3apsa nmnynbsca QsHoRrT Kn 100 75 50
YaenbHaa aHeprus WIR MDx/Om 10 5,6 2,5
MapameTpbl BpemeHu TyT, MKC/MKC 10/350
MepBbIlt OTpULATENLHBIA MMMYILC?) LPL
MapameTtpebl Cumson EavHmua | Il ] [\
n3mepeHunn
MakcumanbHbIn TOK I KA 100 75 50

11
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OkonyaHue mabnuuesr 3

MepBbIn NONOXUTENBHBLIA UMNYNLC LPL
CpegHsasa KpyTM3Ha MMMynbca ToKa di/dt KA/MKC 100 75 50
MapameTpbl BpemeHu T/Ts MKC/MKC 1/200
Mocnegyowmin UMNynbC LPL
MapameTpsi Cumeon Mfﬂzgzﬂiﬂ | I i v
MakcumanbeHbIn TOK I KA 50 37,5 25
CpepHsia KpyTM3Ha di/ dt KA/MKC 200 150 100
MapameTpbl BpemeHu Ty T, MKC/MKC 0,25/100
AnuTensHeli yaap LPL
MapameTp Cumeon Mfﬁzgzﬂ:g | I 1 v,
3apsig anvTensHOro yaapa QLoNG Kn 200 150 100
MapameTpbl BpemMeHU TLong c 0.5
3apsg LPL
MapameTpsl Cumeon MESZ::E:Q | il 1] v
3apsig MOMHWK Qf AsH Kn 300 225 150
a) Nanuble TabnuLsl NpeaHasHa4YeHbl TOMbKO NS PacyeToB U He MOTYT 6biTb NPUMEHEHBI MPU UCTIbITAHNSX.

MuHUManbHbIe 3HaYeHWUss aMnNImMTyAbl Toka MOSTHAW Ans pasnndHbIX ypoBHen LPL ucnonbaytoT ang onpeae-
neHus pagnyca pukTuBHom cdpepbl (cM. pasaen A.4) 1 30Hbl 3aLmTbl OT MornHUKM LPZ Og, koTopast He MOXET BbIThb
noAgeprHyTa npaAMomy yaapy MosnHAM (M. 8.3 U puUcyHKM 2 1 3). MUHUMarbHbIe 3HaYeHUs1 MapameTpoB TokKa
MOJTHUN BMECTE C COOTBETCTBYOLLMM pagnycoM uKTUBHON cdepbl NpueaeHsl B Tabnuue 4. OHY MoryT 6biTb

MCNoJ1b30BaHbl ANA pa3MelleHnss CUCTeMbl MOJTHUENPUEMHUKOB W onpeeneHnA 30Hbl 3allTbl OT MOJTHUA
LPZ Og (cwm. 8.3).

Tabnwnya 4 — MuHMMarnbHble 3Ha4YeHUsI NapaMeTpoB MONHUK 1 paanyca OUKTUBHOW cdepbl, cooTBeTCTBYIOWME LPL

Kputepuu nepexsata mMonHuu LPL
CumBon Eavnnua | Il ]} v
MuHMManeHOE NUKOBOE 3HaYeHVe TOKa MOSTHWM 1 KA 3 5 10 16
Pagnyc dwvktmeHon coepsl r M 20 30 45 60

B COOTBETCTBUM CO CTATUCTUHMECKAM pacnpedeneHnem, NnpeacTasneHHbIM Ha pucyHke A.5, MOXeT BbiTb
onpedeneHa cpedHss BEPOSITHOCTb TOrO, YTO MapamMeTpbl TOKa MOSTHUAN MeHbLUE MaKCUMarbHbIX 3Ha4YEHW 1,
COOTBETCTBEHHO, BoMbLUE MAHUMAIIbHBIX 3HAYEHUIA, YCTaHORMEHHBIX A71S KaKOOTO YPOBHS 3aLMUThI (CM. Tabnuuy 5).

Tabnuuya 5— BepoATHOCTU, COOTBETCTBYIOWME Npeaenam napaMmeTpoB TOKa MOMTHUM

LPL
BeposATHOCTL, COOTBETCTBYIOLLAA NapamMeTpy ToKa MONHUK
| Il ] v
MeHblue MakCuManbHOro 3Ha4eHWs, yCTaHOBMeHHOro B Tabnuue 3 0,99 0,98 0,97 0,97
Bonblie MUHUMAaNbLHOTO 3Ha4YeHusl, YCTaHOBNEHHOro B Tabnuue 4 0,99 0,97 0,91 0,84

Mepsbl 3awuTbl, yctaHoBneHHble B MOK 62305-3, MOK 62305-4 adphdhekTUBHLI, ecrnv napameTpbl MOMHAN
HaxoaATCcA B AnanasoHe, onpedeneHHoM LPL, npuHsiTom ans npoekta. MNoatoMy achdeKTUBHOCTL Mep 3aluumThbl
OLeHMBaloT BEPOATHOCTbLIO, C KOTOpOIZ napamMmeTpbl ToKa MOJTHUK HaxXodATCA B 3TOM Jana3oHe.
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8.3 30HbI 3aWUTbI OT MONHUNU

Mepbl 3awmThl, Takue, kak LPS, akpaHupoBaHue NpoBoAo0B, MarHUTHbIE 3KPpaHbl U YCTPOWUCTBA 3aLnThl OT
UMMNYNbCHBLIX NepeHanpPsKeHUA, onpeaensoT XapakTepUCTUKN 30HbI 3aLmTbl oT MonHUKU (LPZ).
Huxe npuseaeHo onucaHue LPZ mep 3alwiutbl 0T MOMHUN B COOTBETCTBUN CO CHWXKEHNEM BO3AENCTBUSA
3MeKTPOMarHUTHOro UMMynbca yaapa MOSTHUN (CM. PUCYHKN 3 1 4).
LPZ O, — 30Ha, B KOTOPOI1 yrpo3a BO3HNKAET U3-3a NPAMOro yaapa MONHWA U BO3AENCTBUA 3NeKTpo-
MarHUTHOTO Mot MONHUN. BHYTpeHHWe cucTembl MoryT GbiTb NOABEPrHYTHI BO3AEUCTBUIO
MOMHOrO UM YAaCTUYHOMO 3NEKTPUHECKOro TOKa MOSTHUN N CKaYKy HanpsbkeHs;
LPZ Og — 30Ha, 3almileHHast OT NpsMbIX yAapoB MOMHWAK, B KOTOPON CYLLIECTBYET yrpo3a BO3AencT-
BUWSAA 9NIEKTPOMArHATHOIO Mo MOSIHWK. BHYTpeHHWe cuctembl MOryT BbITh NoABEPrHYThI BO3-
OEeNACTBMUIO YaCTUYHOTO 3IEKTPUYECKOrO TOKa MOSTHUN U CKavKam HanpspkeHus;
LPZ 1 — 30Ha, B KOTOPOW aNeKT pUHeCKNin TOK U CKavkun HanpskeHUA orpaHnuydeHsl NyTem nepepacnpe-
AeneHnsi aNeKTpu4eckoro Toka u NPUMEHeHNA U3oNUPYIOLWNX CPeaCTB UWIUNN HECKONbKUX
YCTPOWCTB 3aLlUThl OT UMNYNbCHBIX NepeHanpskeHUn Ha rpaHuuax obnacten sawmThbl OT
MOIHUU. MNpuMeHeHWe NPOCTPAHCTBEHHOrO AKPaHUPOBaHUA MOXET 0cnabuTte BO3AEUCTBUE
aneKTpoMarHUTHOMo Nonsa MOSTHUK;
LPZ 2, ..., n— 30Ha, B KOTOPOW 3NIEKTPUHECKUIA TOK N CKaYKW HANPsHKEHUSI MOTYT BbITb OrpaHUYeHb! NyTem
nepepacnpeaeneHus 3f1eKTPUYeCcKoro Toka U NpUMeHEHUA N3oINPYIoLLIUX CpeacTsB Ununu
HEeCKOMbKUX AOMNOMHUTENBHBLIX YCTPOWCTB 3alThbl OT UMMYSbCHBIX NepeHanpsXXeHUI Ha rpa-
HULax obnacten 3almTbl OT MOAHUW. [puMeHeHWe AONONHUTENBLHOMO NPOCTPaHCTBEHHOIO
3KpaHMPOBaHUSI MOXET OCNabuUTb BO3AENCTBUE 351EKTPOMAarHUTHOMO NMONsA MOSTHUN.

S1
<
S2
LPZ Og
N
N
\\\
1 — 3gaHue (coopyxeHue), S1 — yAap mMonHuKM B 3aaHue (CoopyxeHue);
2 — cuctema MOJSTHWMENPUEMHUKOB; S2 — yaap monHuu B6MM3K 30aHus (COOPYXKEHUs);
3 — cuctema TOKOOTBOAOB; S3 — yAap MONHWM B NIMHUM KOMMYHUKALMIA 30aHUS (COOPYXKEHUS);
4 — cuctema 3asemrneHus, S4 — ypap MonHuu BBGAU3M NUHUIN KOMMYHUKALMIA 30aHUA (COOPYXeHus);

5 — BxogALmMe KOMMYHUKaLUW; r — paguyc UKTUBHOW cpepsl;
s — De3onacHoe paccTosiHWE NpU UCKPeHuw;

Y — ypoBeHb semnu;
O — cuUcTeMa ypaBHWBAHWA NMOTEHLMANOB NMOCPeACTBOM MPUMEHEHUS YCTPOICTB 3aLLUThbl OT UMNYIILCHBLIX NEepeHanpsKeHUt;

LPZ Op — npsiMoit yaap, NOMHbIK TOK MOSTHUW;

LPZ Og — otcyTcTBUE NPAMOro yaapa, YaCTUHHbLIA TOK MOMHWM UMW UHAYLMPOBAHHBIN (HABEAEHHbIN) TOK;
LPZ 1 — otcyTcTBUE NPAMOro yaapa, YaCTUHHbLIA TOK MOMHWU UMW UHAYLUPOBAHHBIN (HAaBEOEHHbIN) TOK;
3aWMWLWEeHHbIN 06beM BHYTPU LPZ 1 gomkeH yuuTbiBaTh paccTosiHue S

PucyHok 3 — 3oHa 3awuTthbl OT MOMHKKM, onpegeneHHasi B cooteeTcTBum ¢ LPS (MOK 62305-3)

MpumeuyaHune 1— Yem Bbille MHAEKC 30HbI, TEM HIKE SMEKTPOMArHUTHbLIE NapameTpbl OKpyKatoLwen cpeab!.
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[nsa obecneveHns 3allUThI, KaK NPaBuro, salluiiaemoe 3aaHne (COopYXeHne) AOMKHO HaxoauTLCA B 3a-

LMLLIAEMOM OT MOSHUN 30HE, SNEKTPOMAarHUTHbIE XapakTepUCTUKA KOTOPO COBMECTMbI C BOSMOXHOCTSAMW 3aa-
HUS! (COOPYXKEHMS) MPOTUBOCTOSATE BO3HUKAMOLLIMM BO3AENCTBUSIM, HTO NPUBOANT K CHIKEHWIO NOBpeXaeHni (pu-
314YECKUX NMOBPEXAEHUIN, 0TKasa aNeKTPUYECKMX U NEKTPOHHBIX CUCTEM BCNeACTBME NepeHanpsiKeHni).

MpumedaHune 2— [nsa GONbLWMHCTBA SMNEKTPUYECKNX U SNEKTPOHHBIX CUCTEM U annapaTtypbl MHgopmauus o

AoNyCTUMOM YPOBHE HanpsiPKeHusi ycTaHaBMBaeTCs U3roTOBUTENEM.

S1
5 1 2 3

LPZ 1 ot e
i
[}
____________ E <
ds-l E ‘\
LPZ 2 T N s2
|
[}
[}
|

1
| 1sPD \_LPZ Og
I

~,
\\~

N

<\

1 — 3pgaHue (coopyxeHue) (akpaH LPZ 1); S1 — yaap mMonHun B 3gaHue (CoopyXeHue);

2 — cuctema MOSTHUENPUEMHUKOB; S2 — ypap monHun B6NU3KN 3gaHun (CoopyxeHus);

3 — cucrtema TOKOOTBOAOB; S3 — yaap MONHUM B NUHWUM KOMMYHUKaUUW 30aHUSA (COOpYXeHUs);

4 — cucTema 3a3eMneHus; S4 — yaap MonHuu B6GAU3WM NUHUIA KOMMYHUKALMIA 30aHus (COopyKeHus);
5 — nomelleHue (skpaH LPZ 2); r — paauyc ukTuBHON chepbl;

6 — KOoMMyHUKauuu 3gaHus (coopyxenust)  d, — GesonacHoe paccTosHue OT BO3AEUCTBUSI MArHUTHOTO NONS;

Y — yposeHb semnu;
O — CUCTEMA YPABHUBAHWA NOTEHUMANOB ¢ NPUMEHEHWEM YCTPONCTB 3aWNTbl OT UMNYNBCHBIX NEPEHANPAXEHUR;

LPZ O, — npsimolt yaap, NONHbIN TOK MONHWK, BO3AEUCTBUE NOMHOTO MArHUTHOrO NONS;
LPZ Og — oTcyTcTBUE NPAMOro yaapa, YacTU4HbIA TOK MOSMIHUWM WAU UHAYLUPOBAHHLIN (HaBeAEHHbIN) TOK, BO3AenCTBUe

NONHONO MarHUTHOrO NONA;

LPZ 1 — oTtcytcTBUE NPAMOro yaapa, YacTUMHLIN TOK MOMHUM WAW UHAYLUPOBaHHLIM (HaBeAeHHbIN) TOK, Bo3genctene bonee

cnaboro MarHMTHOro nons;

LPZ 2 — otcytcTBUE NpAMOro yaapa, 4acTUYHBbIA TOK MOMHUM UKW UHAYLMPOBaHHLIM (HaBedeHHbIN) TOK, BO3AeNCTBUE elle

Bonee cnaboro MarHUTHOroO Nons.

B sawmuwenHom o6beme BHyTpU LPZ 1 u LPZ 2 cnepgyet cobniogare 6e3onacHoe paccrosiHue ds.

PMCYHOK 4 — 30Ha 3aWmTbl MOMHUK, 30HA, COOTBETCTBYIOLLAA MepaM 3alnTbl OT INEKTPOMarHMTHOro umnynbca

yaapa monHun (MOK 623054)

8.4 3awuTta 3gaHun (coopyxeHUn)

8.4.1 CHuxeHue chnusnyeckux noBpeXxaeHUA U onacHOCTU rmbenu noagen
Ana CHWKeHNs onacHOCTU NOBPEXAEHNA (pa3spyLLEHUs) 30aHUs (COOPYKEHUNA) U ONacHOCTU rnbenu nioaen

3awmwaemoe 3gaHue (CoopyxxeHue) AomMKHO HaxoauTbes B LPZ Og unu Boiwwe. 310 MOXeT 6biTb AOCTUTHYTO
nocpeAcTBOM NPUMEHEHUA CUCTEMBI 3aLnTbl OT MonHuK (LPS).

14

LPS cocTouT 13 BHELWHWX N BHYTPEHHUX CUCTEM 3aLUMTbl OT MOSTHUN.

®yHKUMK BHewWHUX LPS:

- nepexsaT yaapa MOSHWU B 34aHNe (COOpY)KeHUe) (4epes cUCTeMY MOSTHUENPUEMHNKOB);
- 6esonacHoe oTBeAEHNE TOKa MOSTHUM B 3eMJt0 (4epes3 CUCTEMY TOKOOTBOAOB);

- paccenBaHue Toka MONTHUU B 3eMAI0 (Yepes3 CUCTEMY 3a3eMIIEHMS).
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dyHKuMen BHYTPeHHUX LPS siBNseTCA NpeaoTBpalleHne onacHoro Bo3ropaHms B 34aHumn (COOPYXeHUM)
nyTeM ypaBHMBaHWUSI NOTEHLMANO0B UM UCNOMNb30BaHNA 6e30NacHOro M30NMPYHOLLEro PacCTOSHUS S Mexay KOM-
noHeHTamu LPS v apyrumm TokonpoBoAALWMMUY SrieMeHTaMn BHYTPY 30aHNUS (COOPYXKeHUS).

YeTblpe knacca LPS (1, I, 11I, IV) onpegeneHbl kak psig KOHCTPYKTUBHBIX NpaBui, cooTBeTcTBYowWwMe LPL.
Kaxxabin Habop npaswun BkoYaeT B cebsa npasuna, 3aBucsLLME OT YPOBHSA 3aLUUThI (Hanpumep, paanyc pukTme-
HOW cdbepsbl, LUMPpUHA NETAIN U T. 4.) U He3aBUCALLME OT YPOBHS 3aLUUTLI (HanpumMep, nonepedHsle ce4eHUs NpoBoa-
HWKOB, MaTepuanbl U T. 4.).

Ecnu yoensbHoe conpoTUBIEHNE NOBEPXHOCTU 3eMIN CHapYKWN 3aaHNs (COOPYXXeHUS) U nosa BHYTpU 3aa-
HNA (COOPYXEHWsT) 4OCTaTOUHO HU3KO, ONACHOCTL AN XKU3HM YelloBeKa OT MOopPaXKeHNs SNeKTPUYeCcKUM TOKOM
MOXeET ObITb YMeHbLUeHa:

- CHapy>kn 30aHUs (COOPYXXEHUSA) NYTEM N30NSALMM TOKONPOBOASALLNX YaCTER, BoIpABHMBAHMS MOTEHLMATIOB
C 3eMIen Yepes CUCcTeMy 3a3eMNeHNs], NpedynpeanTenbHbIX Hagnmcen n UsNYecKUX orpaHUieHuiA;

- BHYTPU 34aHNSA (COOPY>KEHWSA) MyTEM NMPUMEHEHNS CUCTEMbI yPaBHUBAHUSA MOTEHLMANOB NTIUHAIA KOMMYHW-
Kauuii ¢ TOYKOWM BBOAA UX B 34aHNE (COOPYXKeHMe).

LPS pomxHbl cooTBeTcTBOBaTL TpeboBaHam MIK 62305-3.

8.4.2 CHMmXeHNe OTKa30B BHYTPEHHUX CUCTEM

3alyra, HanpasneHHas Ha CHUKeHWe BEPOATHOCTU OTKa30B BHYTPEHHWX CUCTEM, JOIDKHA OrpaHUYunTb:

- CKauKW HanpsbKeHWUs BCeaCTBUE PE3NCTMBHBLIX M UHOYKTUBHBLIX CBSI3EH, BbI3BAHHbLIX YAApOM MOSHAU B
3aHue (CoopyxeHue);

- CKa4Kn HanpsixeHusl BCrieacTBre NHAYKTUBHBIX CBA3EN, BbI3BaHHbIX yAapoM MOSHUN BONU3M 3aaHus (Co-
OpYXEHUS);

- CKa4Kkv HanpsbKeHWs, Bbi3BaHHbIE YAapOM MOJSTHAM B FIMHAN KOMMYHUKaUMIA 30aHUA (COOPY>KEHWUs) Unn
BOMU3N HUX;

- MarH1THoOe norse, HenocpeACTBEHHO BO3AEVCTBYOLLEe Ha BHYTPEHHUE CUCTEMBI.

MpumedaHne— OTkasbl annapaTypbl, Bbi3BaHHble BO3AEUCTBUEM 3NEKTPOMArHUTHOrO Nons, 06bIMHO
He3HauMTenNbHbl NPY YCrOBUK, YTO annapatypa cooTBeTcTByeT TpeboBaHnsim MOK 62305-2 u M3K 62305-4.

3alwmaemble cUcTeMbl OMKHbI ObITb pacnonoXeHsl B LPZ 1 nnu Boiwe. 3To MOXET ObiTb AOCTUTHYTO
nocpeacTBOM NPUMEHeHUs Mep 3aLnTbl, COCTOSLLMX U3 MarHUTHbIX 3KPaHOB, YMEHbLLAOLLMX MHAYLMPOBAHHOE
(HaBedeHHOE) MarHUTHoe none Wy NposeaeHNst ANEKTPONPOBOAKMN, ocnabnaowen nHaykumio. Ha rpaHuuax
3alUMLLAaeMol 30HbI A0MMKHO BbITh 0BecnedyeHo coeanHeHNe MeTaIMYEeCcKUX YacTed U cUCTEM, BbIXOASLLMX 3a
rpaHuLbl 34aHNs (CoopyXeHus). ATo coegnHEHNE MOXET BbiTb BbINOMHEHO MOCPEACTBOM TOKONPOBOASALLMX Yac-
TeN Nnn Npy HeoBXxoAMMOCTI YCTPONCTBA 3aLLMThI OT UMNYSbCHbIX NepeHanpsiKeHWUIA.

3almnTHbIe Mepbl AM1S1 30HbI 3aLLUTbI OT MOMHUM OOMKHBI ObITb BbINOMHEHbI B cooTBeTCTBUM ¢ MOK 62305-4.

OdbpeKkTMBHaNA 3almMTa OT UMMNYSIbCHBIX NepeHanpsiKeHWi, Bbl3bIBaOLLNX OTKa3bl BHYTPEHHUX CUCTEM, MO-
XeT BbITb AOCTUrHYTa NOCPEACTBOM MPUMEHEHUS U30NUPYIOLLUMX CPEeACTB U/ CUCTEMbI 3aLLUTHBLIX YCTPOUCTB
OT UMNYbCHBIX NepeHanpsaXXeHUin, orpaHUiMBaloLLEn CKavku HanpskeHUs 40 MakcUMarbHO BblAepKMBaeMoro
AN 3aluULLIaeMOoR CUCTEeMbI.

WzonupytoLwne cpeacTea M yCTPOMUCTBA 3aLlUMTbl OT UMMYbCHLIX NepeHanpsbkeHUA 4oMKHbI ObITb YCTaHOB-
NneHbl B COOTBETCTBUK ¢ TpeboBaHuaMU cTaHaapTa MOK 62305-4.
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MpunoxeHne A
(cnpaBouHOE)

MapameTpbl TOK& MOJTHUNU

A.1 MonHu4a

CyLlecTBYIOT ABa OCHOBHbIX TuMa MOJTHWIA:

- HUCXOZALWMA pasps MOMHWKM, HauYMHAKLWMIACA HUCXOASALMM NNAEPOM OT FPO30BOr0 06/1aka K 3eM/IE;

- BOCXOAAWMIA pa3psad MOSHWN, HAYMHAKLWNIACA BOCXOAAWMM SIMAEPOM OT 3eMn K obnaky.

O6bIYHO HUCXOASWME MOJSIHUM XapaKTepHbl AN PaBHUMHHbIX TEPPUTOPUIA M HEBBLICOKMX 3AaHWI (COOPYXEHWA),
TOrga Kak 715 BbICOTHbIX 34aHuiAi (COOPY)XXEHWNA) OOMUHUPYIOLWUMKN  SBASKOTCA BOCXOAsAWMe paspsagbl MonHun. Cyule-
CTBYET MNpsiMasi 3aBWCHMOCTb MeXAy BbICOTOW 3A4aHUs (COOPYXEHWSs)) K BEPOSATHOCTbLIO MPSIMOTO yAapa MOJSIHAM B HEro

(cm. M3K 62305-2, npunioxeHue A), a KpoMe TOro, B 3aBMCUMOCTU OT BbICOTbl 34aHUSA (COOPYXEHWUSA) MPOUCXOANUT U3Me-
HeHne n3nYecKnx yCnoBuii.

TOK MOSIHAU COCTOMT U3 OAHOTO WM HECKOJIbKUX YAApoB B BUJE:
- KOpPOTKOrO yjapa MpoAo/HKUTENIbHOCTBI0 MeHee 2 Mc (pucyHok A.1);
- A/MTENBLHOTO yAapa NpoAOo/HKMTENIbHOCThI0 6onee 2 Mc (pUCYHOK A.2).

Cuvna Toka

O:— Hava/bHbIi MOMEHT KOPOTKOTO yJapa MOSHUK;
| — nuKoBoe 3HAYeHMe CWibl TOKA,

T| — p/mTeNbHOCTL KOPOTKOTO yAapa MOJHUM;
T2 — Bpemsa nonycnaga

PucyHok A.l — padmk napameTpoB cUsibl Toka (06bIYHO T2 <2 MC)

Kpome TOro, ygapbl MOSHUM pas3fensatT Mo ux MoASAPHOCTH (I'IOI'IO)KI/ITeI'IbHOMy nnn otpuuartesibHomy 3ap9|,qy) n

nocnieloBaTeIbHOCTY MOSIBAEHUsT (MepPBbIi, NOCNeAyoLMiA, HANOXEHHbIN). BO3MOXHbIE KOMMOHEHTbI MOJSIHUW [/1si HUC-
XOAsLIMX Pa3psA0oB NokasaHbl HAa pUCYHKe A.3, [1S BOCXOASLWMX — Ha pUCYHKe A.4.

Cuna Toka

Tlong — BpeEMSsl J/MTESIBHOTO YAapa MOJHAK;
Qlong— 3apsif I/IMTENLHOIO Yaapa MOHAN.

PucyHok A.2 — Tpadhuk napameTpoB ONTENBHOMO yaapa MOSHUM
(06bl4HO 2 MC < TLONG < 1 ¢)

16



Meps.blit KOPOTKWIA yaap

T
3apsa NONOXUTENbHBIA UMW OTPULLATENbHBLIA

—ik

Mocneayowme KopoTkue yaapbl

3apsap oTpuuaTenbHbIN

roCTP M3K 62305-1—2010

KopoTtkuit u primtenbHblid yaap

— ik

T
3apsig nonoXxuTenbHbIA UNKM oTPULLATENbHbIA
Yepeayolmecs AnurernbHbie
¥ KOpOTKUE yAaphbl
T

3apsig oTpMuaTenbHbIA

PucyHok A.3 — TUMNYHbIE KOMMOHEHTHI HACXOASLMX Pa3psioB MOIHUA ANsl PABHUHHOW MECTHOCTU U HEBbICOKMX
30aHVI (COOPYXKEHMI)

[oNONHMTENBHLIM KOMMOHEHTOM BOCXOAALMX PaspsaoB ABMNSAETCA MEPBbIA ANUTENbHLIN YAap, KOTOPLIA MOXET
COMPOBOXAAaTbCA HECKONBKUMM (40 OEeCsTH) HanoXeHHbLIMU KOPOTKMMK uMnynbcamn. OaHako cnefyeT OTMETUTb, UTO
BCE MapamMeTpbl BOCXOASLWMX Pa3psaoB MeHbLLE, YeM aHarnormyHble napameTpbl HACXOAAWMX pa3psiaoB. bonbwuin 3a-
pagd ANUTEnNbHBIX BOCXOASALWMX YAAPOB MOSIHUM NMOKa He noareepxaeH. MosTomy napameTpbl TOKa MOMHUM BOCXOZAWMX
pa3psagoB COOTHOCAT C AaHHBIMKW MaKCUMAanbHbLIX 3HAUEHUN ANA HUCXoAAWMX paspsgos. bonee TouHasi oueHka napa-
METPOB TOKa MOITHUM U UX 3aBUCUMOCTb OT BbICOTbI M0 OTHOLIEHUIO K HUCXOAAWMM M BOCXOASLMM pa3psigaM HaXoamTCs

B npouecce uccneaoBaHun.
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ik ik

HanoxeHHble
KOpOTKUe yaapbl

KopoTkuii yoap

Mepsbii AnutenbHblil ynap
ANuUTenbHLIM yaap

t t
3apsAabl nonoxuTenbsHbIe Uy oTpularensHbIe 3apsagbl NonoxuTenbHbIE UMK oTpulaTerbHbIe
—-ik —ik
Mocneayowme
KOpOTKWE yaapbl
t ) ot
3apsiabl oTpyuaTenbHble 3apsabl oTpyuaTenbHbie

[ EAQWHCTBEHHbIA
n ! \ ONUTenNbHbI
AN yaap

—
-

t
3apsabl nonoXxuTenbsHbIe Uny oTpyulatenbHLIe

PucyHok A.4 — TunnyHble KOMMOHEHTLI BOCXOASLWMX pa3psigoB MOMHWM ANs 34aHui CpedHen BbiCOTbl M/WNWN BbICOTHbLIX
30aHUN (COOPYKEHWI)

A.2 MapameTpbl TOKa MOSNTHUU

MapameTpbl TOka MOMNHWK, NPVBEdEHHbIE B HACTOSALWEM CTaHapTe, OCHOBaHbl Ha pesynbratax AaHHbiXx MexayHa-
poaHoro Coeeta no 6Gonblumm anekTpuueckum cuctemam (CIGRE"Y), kotopele npveeaensl B Tabnmue A.1. MNpeanonara-
€TCA, YTO STU AaHHble NOAYUHATCS norapndMmnyeckn HopmanbHOMy pacnpegeneHuio. CooTBeTCTByOWee cpegHee
3Ha4yeHue | M AUCNepcUs Ojog NpMBeaeHsl B Tabnuue A.2, dyHKUMs pacnpefenexns nokasaHa Ha pucyHke A.5. Ha
OCHOBE (PYHKUMM pacrnpedeneHus MoxeT ObiTb onpegeneHa BeposATHOCTb NOSIBreHns Moboro 3HaueHnst kaxgoro napa-
meTpa.

Mpeagnonaraetcs cnegytowee oTHoweHue nonspHocTu: 10 % nonoxutensHeix 1 90 % oTpuuaTenbHbIX pa3psaos
MOMHUW. 3Ha4YeHne BEPOATHOCTU BO3HWMKHOBEHWSA Oonee BbICOKMX MUKOBbIX 3HAYEHUWM TOKa MOJTHWM, YeM PacCMOTPeHO
paHee, npuBeaeHo B Tabnuue A.3. Ecnn nHdopmaumus 0 penbede MECTHOCTM HedoCTynHa, TO criedyeT WUCMonb3oBaTh
YyCTAHOBIMEHHOE BbllLE OTHOLIEHMWE.

) CIGRE — International Council on Large Electrical Systems.
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Ta6nuuya A1 — 3HaueHns napameTpoB TOKa MOSTHUN B COOTBETCTBUM C AaHHbIMU [3], [4]

3HaveHun

dukecupo- NMunna
MapameTp TOKa BaHHbIE Twn ypapa monHun Ha pu-
MOSHWUK 3HavYeHus 95 % 50 % 5% cyHke A5
ana LPL 1
4b) 20b) 90 |MepBbiii oTpULATENBHBIN KOPOTKMI &) 1A+1B
I(KA) 50 4,9 11,8 28,6 |Mocrneayrowwmi oTpuuaTenbHbIN KOpoTKMi 2) 2
200 46 35 250 D:f::;) NONOXWUTENbHbIN KOPOTKUI (egu- 3
1,3 7,5 40 | OtpuuatenbHbii 4
QrLash (Kn)
300 20 80 350 |MNonoxutenbHbiv 5
1,1 4,5 20 MepBbIN OTpULUATENbHBLIM KOPOTKUIA 6
Qsport (Kn) 0,22 0,95 4 Mocneayowmin oTpuuaTenbHbIi KOPOTKUIA 7
100 2 16 150 |l1epBbii NONOXMTENBHLIA KOPOTKWIA (eamn- 8
HUYHbI)
6 55 550 |lNepBbin oTpUUATENbHBLIN KOPOTKUNA 9
WIR (k0x/Om) 0,55 6 52 |Mocneayowmi oTpULaTeNbHbIA KOPOTKUI 10
10000 25 650 15000 | MepBbIli NONOXMTENBHBIN KOPOTKMI 11
9,1 24,3 65 |MepBbin oTpuuaTenbHbI KOPOTKMIE @) 12
?.:f/tﬁié ) 9,9 39,9 161,5 | Mocneaytowmi oTpuLaTenbHbIN KOPOTKUIA ) 13
20 0,2 2,4 32 |[NepBbii NONOXUTENBHBLIA KOPOTKUN 14
dildtage,/90% (KA/MKC) 200 4,1 20,1 98,5 |Mocneaytowmi oTpULATENBHBIN KOPOTKUI @) 15
QLong (Kn) 200 MpoponxuTeneHbIN
Tiong (€) 0,5 MpogonxuteneHbIN
1,8 5,5 18 |[llepBbi oTpULATENbHBIV KOPOTKUIA
MpoaomKMTenbHOCTb 0,22 1,1 4,5 |lMNocnepyowmn oTpuuaTenbHbIi KOPOTKUIA
dpoHTa uMmnynbca
TOKa (MKC) 3,5 22 200 |llepBbiit NONOXUTENbHBLIA KOPOTKUIA (eam-
HUYHbI)
30 75 200 |[Mepebifi oTpuuaTenbHbIn KOPOTKUM
MpopomkMTenbHOCTL 6,5 32 140 |Mocnepylowmii oTpuLaTenbHbIN KOPOTKUI
yAapa (Mkc)
25 230 2000 MepBbiIi NONOXUTEMbBHBLIN KOPOTKWIA (eau-
HUYHbI)
BpemeHHomn uHTepsan 7 33 150 [MHorokpaTHble oTpuLaTenbHbIe
(mc)
0,15 13 1100 |OTpuuatenbHbie (BCe)
Obwas npogonxKu-
TeNbHOCTb yaapa (Mc) 31 180 900 |OrtpuuarencHoie (6e3 eaMHUHHOTO)
14 85 500 |MonoxuTenbHbI
a) MapameTpbl U 3Ha4YEHUS B COOTBETCTBUM C [4].
P) BHavenuss I=4 kAwn I= 20 kA COOTBETCTBYIOT 3HaueHussim BepostHocTn 0,98 n 0,8 cooTBETCTBEHHO.
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TabnwnuyaA.2 — Jlorapudmuyeckn HopMarnbHOe pacrnpeaeneHwe napameTpoB Toka MonHun. CpepgHee 3HaveHue [ v
Ancnepeust Ojpg PaccHMTaHbl Ha OcHoBe 95 %-HbIX U 5 %-HbiX 3Ha4YeHUn AaHHbIX [3], [4]

CpegHee ucnepcus® n
NapameTp P S A (5159 Tun ynapa (paspsiga) MonHum Ha puz;:xz A5
(61,1) 0,576 MepBbiii oTpMUATENbHBIA KOpoTKMii (80 %)2) 1A
33,3 0,263 MepBbi oTpuuartensHbi KopoTkuin (80 %)a) 1B
I(kA
(kA) 11,8 0,233 Mocnepytowmii oTpuuaTenbHbIA KOPOTKMIF?) 2
33,9 0,527 MepBbI NONOXUTENBHBIN KOPOTKUA (€ANHNYHDBIN) 3
7,21 0,452 OTpuuarenbHbIn 4
Qrasn (Kn)
83,7 0,378 MonoxuntenbHbIN 5
4,69 0,383 MepBbI OTpUUATENBHBLIN KOPOTKUN 6
Qstorr (Kn) 0,938 0,383 Mocneaytowmi OTPULATENbHBIA KOPOTKWA 7
17,3 0,570 MepBbIfi NONOXUTENBHBIN KOPOTKUA (€ANHNYHDBIN) 8
57,4 0,596 [MepBbI OTpUUATENBHBLIN KOPOTKUN 9
WIR (kOx/Om) 5,35 0,600 Mocnegyowmn oTpuLaTenbHbI KOPOTKUIA 10
612 0,844 MepBbii NONOXUTENbHBIN KOPOTKUI (€AUNHNYHDBIN) 1
24,3 0,260 MepBbliii oTpULATENbHBIA KOPOTKWIA?) 12
di/dtrnax (KA/MKC) 40,0 0,369 Mocneayiowmii OTpULATENbHBINA KOPOTKUIAZ) 13
2,53 0,670 MepBbIi NONOXUTENBHLIA KOPOTKUM (€QUHNYHBIN) 14
dildtzge/90% (KA/MKC) 20,1 0,420 Mocneaylowmii oTpuLaTENbHLIA KOPOTKMIH2) 15
QLong (Kn) 200 MpopomKUTENbHLIN
TLong (€) 0,5 [MpoponmxkuTenbHbIN
5,69 0,304 [MepBbIi oTpUUATENBbHBLIM KOPOTKUN
MpoaomKknTenbHOCTb
dpoHTa wuMNynbca 0,995 0,398 Mocnepyowmn oTpuUaTenbHbIn KOPOTKUIA
TOKa (MKC) . . . .
26,5 0,534 MepBbi NONOXWUTENbHbLIN KOPOTKWIA (€AUHUYHBIN)
77,5 0,250 [MepBbIi oTpUUATENBbHBLIM KOPOTKUN
MpopomkuTensHOCTL 30,2 0,405 Mocnepyrowmit oTpuuaTenbHbIA KOPOTKUMI
yaapa (Mkc)
224 0,578 MepBbii NONOXWUTENbHbLIN KOPOTKWIA (€AUHUYHBIN)
BpemeHHOW nHTepBan 32,4 0,405 MHorokpaTHble oTpuuaTenbHble
(mc)
12,8 1,175 OTpuuaTtenbHble (BCe)
MonHas npoaonXxu-
TenbHOCTb yaapa 167 0,445 OtpuuarenbHbie (6e3 eanHNYHOro)
83,7 0,472 [MonoxnTenbHbin

a) MapameTpbl U 3HAYEHUSI B COOTBETCTBUM C [4].
®) Glog = 10g (X16 %) — 109 (X50 %)-
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Tabnuuya A3 — 3HaveHuss BeposTHOCTM P kak pyHKUUM Toka MonHmum 1

T (kA) P I (kA) P
0 1 60 0,2
3 0,99 80 0,1
5 0,95 100 0,05
10 0,9 150 0,02
20 0,8 200 0,01
30 0,6 300 0,005
35 0,5 400 0,002
40 0,4 600 0,001
50 0,3
BeposiTHOCTb, %
99,8
99,5
99 3
NS
98 MC
A\ ® — napamerp
\\\ ~(8) SUNGE
90 N\ < 9
\\\ Yo N 5
NN — P AN S L R I I I N
80 -
N NN
60 \‘ \\\ \,15
50—-—-— N | \‘\\ :% ..... -4 —-] AU P
40 N TN \\\: D
30 \\ \\ \\ \\ (2)
0 N D
20— ;.______:’ N NN NN NN LT LT d. ] R ENEEEE
\ DN N
10 Al A\ <
5 AN @\ N
\ \
\ AN
2 \‘ .
1 S .
\
0,5 f
023 1 2 3 4
10 2 3 4 6 810 2 34 6 810 2 34 6 810 2 3 4 6 810
Mapametp

MpumeyaHune— Obo3Ha4HeHne KpuBLIX NpuBegeHo B Tabnuuax A.1 n A.2.

PucyHok 5 — ®PyHKuust pacnpegeneHvs napameTpoB TOKa MOMHWK
(MuHnn npoxoanaT vepes 95 %-Hoe n 5 %-Hoe 3HaveHve)

Bce 3HaueHus, yctaHoBneHHble anst LPL, npuBegeHHbIe B HACTOSILWLEM CTaHA4apTe, OTHOCATCA Kak K HUCXOOSLWUM,
Tak M K BOCXOOSILLMM pa3psigaM MOIHUM.

n punmMmevyaHne — 3HaveHne napamMmeTpoB TOKa MOINHUKW nony4varT nyTem M3mepeHm7|, BbIMOJTHEHHbLIX Ha
BbICOTHbIX 34aHUAX (COOpy)KeHVIﬂX). Cratncrtmnyeckoe pacnpegeneHne oueHOK NUKOBbIX 3Ha4YEeHUI TOKa MOJSTHUMU He y4un-
ThbiBAET TOrO, YTO BO3AEWCTBME HA BbICOTHbIE 34aHWS (COOpy)KeHVIH) 3aBUCUT OT pPacnonoXXeHnsa MONHUN.
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A.3 OnpeaeneHue napameTpoB MaKCUManbHOro Toka monHuv ansa LPL |

A.3.1 MonoxuTtenbHbIN pa3pan,

MexaHnueckne BO3OEWCTBMS MOMHUWN CBA3aHbI C MUKOBbIM 3HaveHuem Toka (/) n ypenvHon avepruen (W/R).
Tepmuyeckoe Bo3gencTBue CBA3AHO C yaenbHon aHepmen (W/R) B cnyvae BO3HWKHOBEHUS PE3UCTUBHOTO COEANHEHUsI
n ¢ 3apsagom (Q) B cnyvae pacrnpocTpaHeHusl AyroBoro paspsiaa Ha MHXeHepHble ceTu. [epeHanpsbkeHne n onacHoOCTb
MCKPOBOr0O paspsaa, Bbi3BaHHbIE MHAYKTUBHLIMW TOKaMW, 3aBUCAT OT cpeaHen KpyTuaHbl (di/df) Toka monHuw.

Kaxabii us eguumndHbix napametpos (I, Q, WIR, dildf) cesizaaH ¢ onpegeneHHbIM MeXaHU3MOM OTKasa. ATo HEO6-
XOAMMO y4nTbiBaTb NpU OnpeaeneHnn MeToaoB UCTbITaHWA.

A.3.2 NonoxuTenbHbIN UMNYNbLC U ANUTENbHbLIA YAAap MOMTHUKX

3navenusi I, Q n WIR, cBa3aHHble C MEXaHWYEeCKUM U TEMMOBbIM BO3AENCTBUEM, ONpeaensiioT no gaHHbIM Noro-
XKUTENbHLIX Pas3psaoB MOMHUKM (NOCKonNbKy 10 %-Hble 3HAYeHWs MONMOXMTENbHBIX Pa3psAoB HAMHOMO BbiWe, YEeM COOT-
BeTcTRyloWwme 1 %-Hble 3Ha4YeHns oTpuuarenbHbiX pa3psagos). M3 pucyrka A.5 (nuhum 3, 5, 8, 11 n 14) ¢ BEpOATHOCTAMM
Huxe 10 % moryT 6biTb MCMONB30BaHbI crnefylowme 3HaYeHNs:

I =200 KA;

QrLasn = 300 Ki;

Qsport = 100 Ki;

WIR =10 MOx/Owm;

di /dt = 20 kA/MKc.

[nsi nepeoro NONOXWTENbHOrO MMNYNbCa B COOTBETCTBUM C PUCYHKOM A.1 9T 3Ha4eHus JaloT nepeoe npvbnu-
XEHHOe 3Ha4yeHue ANUTENbHOCTU (DPOHTA:

T, =I/(di/df) = 10 mkc (T NpeacTaBnAeT He3HaUMTENbHBIA UHTEPEC).

Insa ynapa, cnagaiowero nNo 9KCNOoHeHTe, NPUONMXEHHbIN pacyeT 3apsaa U YAENbHOW 3HEPrMu BbIMUCTIAIOT MO
cnegytowen dopmyne (T << Tp):

Qshort = (1/0,7) - I - Ty,

WIR = (1/2) (1/0,7) - 12 T,.

A1 dopmynbl BMECTE € NPUBEAEHHBIMU BbIWE 3HAYEHUSIMU MO3BONAIOT NONyYnThb NepBoe NpubnuxeHwe sHave-
HWUS BpEMEeHMW nonycnaga:

T, = 350 mke.

3apsg AnUTEnbHOrO yaapa MOMHMK MOXeT BbiTb NPUBNMKEHHO BblMWCNEH No cdopMmyre:

QLonG = QrLasH — QstorT = 200 Kn.

MpoaonxuTenbHOCTb paspsga CornacHo pPUCYHKY A.2 MOXeT ObiTb OUEHeHa Ha OCHOBE JdaHHbIX Tabnuupbl A.1:

TLONG = 0,5 C.

A.3.3MepBbIN OTpULATENbLHLIA UMNYNbLC

Insi HeKOTOPbIX MHAYKTUBHbBIX COeANHEHWM BO34eNCTBME MEepBOro oTpuuaTtensHOro umnynbsca npuBOAUT K Hau-
BbICLLEMY MHAYKTMBHOMY (HaBedeHHOMY) HanpspKeHWto, Hanpumep ansi kabenen BHYTpW ene3obeToHHOro kabenbHoro
kaHana. M3 pucyHka A.5 (nmHum 1 1 12) moryT BbITb MCMONB30BaHbI Cliedytolme 3HauUeHUsl C BEPOATHOCTbIO Hke 1 %:

1=100 KA;

di/dt = 100 kA/mkc.

[na nepBoro oTpyuaTensHOro MMNynbca, COrnacHo pUCcyHky A.1, 3TW 3Ha4YeHUst JaloT B NEPBOM MPUONUKEHNU
creayoLyto AnmMTenbHOCTb OpoHTa:

Ty = 1/(di/dt) = 1,0 mkc.

Ero Bpemsi nonycnaga mMoxeT ObiTb OLEHEHO MCX0Ast U3 NPOAOIMKUTENBHOCTM NEPBOrO0 OTPULATENIBHONO UMIMYNbCa:

T, = 200 mke (T, npeAcTaBnseT N1llb He3HauUMTENbHbIN MHTEPEC).

A.3.4Tocneayowmnn umnynsc

MakcnmanbHOe 3HaveHue cpefHen KpyTuaHbel di/df, cBA3aHHOE C OnacHOCTBLIO MOSIBIEHUS UCKPOBOro paspsiaa,
BbI3BAHHOIO MHAYKTWBHBIM COEAUHEHNEM, ONMpeaensioT UCXoasi U3 Nocneaywmx oTpuLaTesbHbIX UMMNYbCOB (MOCKOb-
Ky Ux 1 %-Hble 3Ha4eHUA HamHOro Bbilwe, HYem 1 %-Hble 3HaYeHUs NepBbIX OTpULATENbHbBIX Pa3psiaoB UMM COOTBETCTBYIO-
wux 10 %-HbIX 3HAYEHUI NONOXUTENBHBIX pa3paaoBs). Mo pucyHky A.5 (MuHWKM 2 1 15) MoryT GbITh OnpeaeneHsl crneayto-
LMe 3Ha4YeHUs ¢ BeposaTHOCTAMU Hmxe 1 %:

I=150 KA,

di/df = 200 KA/MKC.

[ns nocnegylowero MMnynsca CornacHo puUcyHKy A.1 8TW 3Ha4eHus B NEPBOM MPUONWXKEHUM JaioT credytowyto
ANUTENbHOCTb HPOHTA:

T, = I /(dildf) = 0,25 mke.
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Ero Bpems nonycnaga MoxeT GbiTb OLEHEHO UCXOAA U3 NPOJOIHKUTENBHOCTU yaapa oTpuUaTerbHbIX MOCNeayto-
LMX KOPOTKMX YAaPOB:

T> = 100 mke (T, npegcTaBnseT He3HauMTeNbHbIN MHTEPEC).
A.4 OnpepeneHue napameTpoOB MUHUMaNbHOrO TOKa MOJTHUK

OdbdekTMBHOCTL Nepexsata LPS 3aBncUT 0T NapameTpoB MUHUMANbLHOrC ToKa MOSTHAM Ha CBA3AaHHOM pagu-
yce pMKTUBHOM chepbl. FeomeTpuyeckas rpaHuLa obrnacTei, KoTopble 3aluLeHbl OT MPSMbIX YAAPOB MOSTHUN,
MOXeT BbITb onpeerneHa ¢ UCMosb3oBaHeM MeToaa PUKTUBHOM cchepbl.

B cOOTBETCTBUM C AMEKTPO-TEOMETPUYECKON MOAENbIO paanyc UKTUBHOW cdepbl 1 CBsI3aH C MUKOBbLIM
3HayeHMeM NepBoro UMNynbca Toka. B otyeTe [5] aTa 3aBUCUMOCTL onNvcaHa ypaBHEHNEM:

r=10 085, (A1)

rae r— paauyc (UKTUBHOM chephl, M;
I — N1KOBBLIN TOK, KA.

Ansa gaHHoro pagunyca hUKTUBHOW cdepbl F MOXKHO NPeAnosIokKUTL, YTO Bee paspsaabl C MMKOBLIMU 3HaYe-
HUSIMU BblILLIE, YEM COOTBETCTBYOLLEe MUHUMabHOE NUKOBOE 3HaYeHue 1, byayT nepexsaveHbl eCTECTBEHHbIM
nyTem unm MorHueoTeogamu. MoaToMy BepOATHOCTL A5 MUKOBLIX 3HAUEHWIA OTpULLaTENbHBIX U NOMOXKUTENBHBLIX
nepBbIX yaapos, NpuBedeHHbIX Ha pucyHke A5 (nMuHun 1A n 3), aBnsieTcs BeposaTHOCTLIO Nepexsarta. MpuHumasn
BO BHUMaHWe oTHoLUeHWe NonspHOCcTU 10 Y%-HbIX NonoutensHbIX 1 90 %-HbIX OTpULATENbHLIX Pa3PRA0B, MOXET
6bITb BblYMCNEHa 06LLas BEpOATHOCTL Nepexeara (CM. Tabnuuy 5).
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Mpunoxexnune B
(cnpaBouHoe)

¢yHKUMVI TOKa MOJTHUUN OT BpeMeHu

Tok, chOpMUPOBAHHDBIMN:

- NepBbIM MONOXUTENbHbIM MMNYNbcom 10/350 mKc;

- NepBbiM oTpuuaTtensHblM umnynscom 1/200 mkc;

- nocrniegylowyMmn oTpuuaTtensHbiMu umnynecamm 0,25/100 Mke mMoxeT BbiTb onpeaeneH Kak:

t17,)'°
( 1) 0 exp (-t/ 1), (B.1)

P S LS P A
Tk 1+(t/m)

rme I — nukoBoe 3HaYeHue ToKa MOIHWK;

k — nonpaBouHbIN KO3DULMEHT NMUKOBOTO TOKA;

t — spewms;

T; — AnuTenbHOCTb (PpPOHTa UMMYNbCa TOKa,

T, — Bpems nonycnaga Toka MOMHWUMN.

Onsa ckadka Toka NepBoro NOMOXWUTENbHONO MMNYNbCA, NEPBOrO OTPULATENBHOTO UMIYINbCA U MOCHeayoWwmx oT-

pyvuatenbHbIX UMNYNbCOB ANA pa3nuyHbix LPL npumensioT napameTpsbl, npueseaeHHble B Tabrnvue B.1. AHanutuueckne
KpuBble (PYHKUWM BPEeMEHU NokasaHbl Ha pucyHkax B.1—B.6.

Tab6bnwuua B.1— Vcenegyemblie napameTpsl ypasHenus (B.1)

MONOKUTENBHBIA UMIYILC Mepsbii OTpULATENBHBIR Mocneayowme oTpuuarens-
UMNynNbC Hble UMNYNbCbI
MapameTpbl
LPL
| ] N—IVv | ] —Iv | ] n—v
LKA 200 150 100 100 75 50 50 37,5 25
k 0,93 0,93 0,93 0,986 0,986 0,986 0,993 0,993 0,993
T4, MKC 19 19 19 1,82 1,82 1,82 0,454 0,454 0,454
T5, MKC 485 485 485 285 285 285 143 143 143
ik
100 % — ——
’
90 %

/

50 %

10%

0%

~Y

T4

Ty

PucyHok B.1 — Kpreas HapactaHus Toka NonoXuTenbHoro nMnyrnsca
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ik
100 %
200 mkc
N
50 %
o \
\\
0% >
Ty t
PrcyHok B.2 — KpuBasi XBocta TOKa MONOXWUTENBHOIO UMNynbca
ik
100 % '
90 %
/ 1 MKC
50 %
10 %
0 % >
14 t

Ty

PucyHok B.3 — KpuBas HapactaHus Toka Nepeoro oTpuuaTernbHOro MMnynbca
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ig

100 %
50 Mke

50 %
50 %

0% ?
P!
1
PucyHok B.4 — KpuBas xBocTa Toka nepBoro oTpvuaTenbHOro nMmnynbca
ik
100 % l/
90 %
0,2 mkc
50 %
10 %
0% l >
T, t
)

PrcyHok B.5 — KpuBasa HapacTaHusi Toka nocregyowmx oTpmuaTenbHbiX UMMYnbCoB
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ik
100 %
N
50 mke
50 %

50 %
\\
0% >
15 t

PuncyHok B.6 — Kpveas xBocta Toka nocnegyiowmx oTpyuaTernbHbIX UMNynbCoB

AnuTteneHbil yoap monHum moxeT GbiTb ONMCaH NPAMOYronbHOW dopmoii co cpeHum Tokom I 1 npogomkuTens-
HOCTbIO T\ NG COrnacHo Tabnuue 3.

Ha ocHoBe aHanuTu4eckmx KPUBbIX 3aBUCMMOCTU TOKa OT BpeMEeHU MOXeT 6bITb nony4vyeHa nnoTHOCTb aMmnnuTyAbl
TOKa MornHum (pucyHok B.7).

TOKa MOMHuK, AT 3EeKTPOMarHUTHOro UMIyNbCa yaapa MONTHWW
103
1
MepBbIA oTpULaTEnbHBIA
102 ﬁap 100 KA 1/200 MKC
—
21
f
10°
1 0.1 Mocneaytowmin oTpuLaTenbHbIA /
yaap 50 kA 0,25/100 mkc
102
103
Mepebii NONOXUTENbHBLIA
104 yaap 200 kA 10/3500 mkc
10° 1 2 3 4 5 6 \ > 7
10 10 10 10 10 10 10

Yacrtora f, 'y

PucyHok B.7 — Kpueble nnoTHOCTM aMnnnuTyabl Toka monuumn ans LPL |

27



rocT P M3K62305-1—2010

Mpunoxexnune C
(cnpaBouHoe)

Mo,qenuposaHue TOKa MOJTHUM NPU UCNbITaHUAX

C.1 O6wue nonoxeHus

Ecnn 3pgaHune (coopyxeHue) nopaxeHO MONHWEW, TOK MOMHUM pacripefensieTcs BHYTPU 30aHus (COOpYXeHus).
Mpwn ucnbiTaHMn OTAENBHBIX KOMMOHEHTOB Mep 3almThbl 34aHUsI (COOPYXeHns1) HeOBXOAMMO yunThIBaTh COOTBETCTBYIO-
Wpe napameTpbl KaXgoro KOMNOHeHTa 3gaHus (CoopyxeHus). B koHue ucnbiTaHnii gomkeH 6biTe BLINOMHEH MOMHbLINA
aHanua cmcTembl.

C.2 MopenupoBaHue yaenbHoOn 3Heprum NepBoro KOPOTKOro MMNynbLca u 3apsaaa AnuTenbHOro yaapa

Vcecnegyemble napameTpsbl onpeaeneHsl B Tabnuuax C.1 n C.2, a nenbitarenbHbii reHeparop nokasaH Ha pucyHke C.1.
OTOT reHepatop MoxeT BblTb MCNONB3OBaH ANs MOAENMPOBAHUA YAENbHOW 3HEPrum NoroXuTENbHOro NepBoro M-
nyneca B KOMGMHaUMW C 3apsAOM OnUTEnbHOro yaapa.

Peaynbratbl McnbiTaHUA MOryT OblTb MCNOMNB30BaHbI ANS OLEHKM MEXaHMYEeCKOM LeNoCTHOCTW 34aHus (COoopyxe-
HUS) OT BO3AENCTBUA OMaCHOro HarpeBaHua W pacrnnasreHus.

Wcecnegyemble napametpsl, UCMONb3yemble Ans MOAENMPOBaHWS NepBOro umnynbca (NUKoebI Tok [, yaensHas
aHeprva WIR v 3apsag QsHorT), NpvBeaeHs! B Tabnvue C.1. 3T napameTtpbl AOMKHbI BbiTh NONy4YeHs B O4HOM 1 TOM Xe
umnynece. T0 MOXeT BblTb JOCTUIHYTO MyTeM annpoKCUMaLUMmn 3KCNOHEHLUMAnNbHOro cnaga Toka ¢ T, 6nuskoro k 350 MKkce.

Wcecnegyemble napameTpbl, ucnonedyembie 4715 MOgenvpoBaHus AnuTensHoro yaapa (3apsg Qong W nNpoaon-
XutenbHoCTb T ong), NpvBedeHbl B Tabnuue C.2.

B 3aBMCMMOCTM OT MCMBITYyEeMOro o6bekTa 1 OXuaaemblX MEXaHM3MOB MOBPEXAESHUA UCMBITAHNSA ANS NepBoro
MONOXUTENBHOTO MMMYNbCa UMK OUTENBHOTO yaapa MoryT ObiTb NPUMEHeHbl OTAENbHO UMW B KOMOMHMPOBAHHBLIX UC-
nbITAHUSIX B Cry4ae, Koraa AnuTenbHbI yaap cnegyeT 3a NepBbiM MMNYNbCOM HemeaeHHo. cnbiTanna Ha pacnnaene-
HVe oA BO3OEeMCTBMEM MONHWM AOMKHbI ObiTb BbINOMHEHBI C UCMONb30BaHNEM 06enx NonsapHOCTEN.

MpumeyaHwue— epBbilt OTpMLATENbHbLIM Pa3psa He JOMKeH ObiTb UCMONB30BaH NPU UCNBITAHUAX.

CrapTroBbIf
nepekniovarers
L 100 MKTH — 300 mKIH T
- ' — o o
J_ l Lp 15 05¢c
20 mMkd
M KommyTu- Wiyt
160 B pyloLmin RP
HanpsXXeHne nepekn4arenb 600Bl G
U BKI./BbIKS. |
R1=0,10m Ry McnbiryeMblii
ob6bekT
MeHeparTop ToKa Aysl NepPBOrO KOPOTKOTO leHepartop Toka Ans ANUTeNbHOro
yAapa ' : yAapa !

MpwumeyaHune— 3HadyeHns npumennmsl gna LPL |,

Pucyrnok C.1 — lNpumep reHepatopa, MCNONb3yemMoro Ans MOAENMpOBaHWUs YAENbHOW SHEPrMn Toka NepBoro
NONOXMTENBHOIO MMNYNbCa U 3apsaa ANUTENbHOMO yaapa

Ta6nwuua C.1— Nccnepyemblie napameTpbl NEPBOrO NONOXNTESNBHOIO UMIMYIbca

LPL
Uccnegyemele napameTpsbl I " Y fonyck, %
MukoBbi TOK 1, KA 200 150 100 +10
3apsg QgyorT, Kn 100 75 50 + 20
YpenbHasn aHeprna WIR, MIOx/Om 10 5,6 2,5 + 35
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Tabnuuya C.2— Wccnegyemble napaMmeTpbl ANUTENBHOTO yaapa

LPL
Acecnegyemble napameTpsl I i Ty Honyck, %
3apsag Q ongs Kn 200 150 100 =20
MpogonmxutensHocTe T gng: © 0,5 0,5 0,5 =10

C.3 MogenupoBaHue KpyTU3HbI UMMYbCA TOKA

KpyTuaHa umnynbca Toka onpegenser MHAYUMPOBaHHOE HanpsiKeHne B NeTnAX, YCTaHOBNEHHbIX BOKPYr NPOBOJ-
HWKOB, MO KOTOPbIM NPOXOOUT TOK MOITHUW.

KpyTvaHy nmnynbca Toka onpeaensioT Kak OTHOWeHe uameHeHunst Toka Ai 3a Bpemsi Af (pucyHok C.2). Nccneny-
emble napameTpbl, NPUMEHUMbIE ANS MOAENMPOBaHWA KPYTU3HbI ToKa, npueedeHsl B Tabnuue C.3. MNprmepsl ucnbita-
TenbHbIX reHepaTopoB NokasaHbl Ha pycyHkax C.3 u C.4 (reHepaTtopbl MOryT 6biTb MCMOMNB30BaHbI AN MOAENMPOBaHUSA
KPYTW3HBI TOKa MOMHUM, CBSI3aHHOIO C NPAMbIM yAapom MonHumn). Mogenupoeanne moxeT ObiTb BBIMONHEHO AN Nepso-
ro MooOXMTENbHOro UMMYNbca WU NOCNeAyoLWero oTpMLaTenbHOro nMnynbea.

MpunmeyaHune—3To MOAENMPOBAHWNE NO3BONAET ONPeAennTb KPYTU3HY MMMYrbCca TOKa. XBOCT TOKa HE umeeT
3Ha4YeHus Onsi JaHHOro BuAa MoAenupoBaHus.

MopenvpoBanue B cooTBeTcTBUMM ¢ C.3 MOXeT ObITb NPYMEHEHO HE3aBNCMMO UNM B KOMBUHaUMK ¢ MoAenuMpoBa-
Hvem B cooTBeTcTBUM ¢ C.2.

Bonee nogpobHas nHtopmaunsi OTHOCUTENbHO NapaMeTPOB UCMbITAHUIA MPU MOAENUPOBaHUM BO3AENCTBUA
MONHUM Ha KomnoHeHTbl LPS npveegeHa B npunoxenun D.

Ta6nwuya C.3 — Vccneayemble napameTpbl UMNYNbCOB MOMHUM

LPL
Acecneagyemble napameTpbl fonyck, %
I N—v
MepBbli NONOXNTENBHBIN UMMYILC:
Al KA 200 150 100 +10
Af, MK 10 10 10 + 20
Mocnepytowme KopoTkne paspsigpl:
A, KA 50 37,5 25 +10
Af, MKC 0,25 0,25 0,25 + 20

ik

Ai

~Y

At

PucyHok C.2 — 'padbvik kpyTU3HbI TOKa B cooTBeTcTBUM ¢ Tabnuuen C.3
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2 MKIMH

300 kB

HanpsikeHue U, = 10 mk®

leHeparTop TOKa

[TpwnmedaHune — 3HaveHnsa npumennmbl gns LPL .

Menbiryemblin
obbekT

9 MkH

0,1 Om

PucyHok C.3 — lNpumep reHepartopa, UCNONb3yeMoro Ans MoAenupoBaHWs KPYTU3HblI NepBOro
NONOXWUTENBHOO MMNynbca AN GONbLUMX UCMNBITYEMbIX 3N1EMEHTOB

3,5MB 1
HanpskeHne | —T- 10 H®

leHepatop ApkagbeBa—Mapkca

[MpwnmeyaHun e — 3HaveHnsa npumeHnmbl ans LPL 1.

UcnbiTyembin
obbekT

9 MklH

0,1 Om

PucyHok C.4 — [lpumep reHepartopa, NCnonb3yemMoro Ans MogenmpoBaHns KPYTU3HbI MNOCneayowmx
oTpuuartenbHbIX UMNYNbCOB AN 6ONbWNX UCMBITYEMbIX 31IEMEHTOB
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Mpunoxexnue D
(cnpaBouHoe)

MapameTpbl ANA MoAeNUpoOBaHUA BO3AeMCTBUA MOMTHMMA HA KOMMNOHeHTb!I LPS

D.1 O6wue nonoxeHun

B HacTosiwem npunoxeHWn yCTaHOBNEHbl OCHOBHbIE NapamMeTpbl, UCMOMNb3yeMble AMsi MOASNUPOBaHNUS BO3AeN-
cTBUA MONHUM B nabopaTtopHbix ycnoBusix. MNpunoxeHne oxeBaTbiBaeT BCe KOMNoHeHThl LPS, noaeepratowmecs Bo3gen-
cTBuio obwero (nnu Gonbluen ero Yactn) Toka monHuw. MNpunoxeHne cnegyeT MCNONb30BaTb BMECTE CO CTaHAapTamu,
ycTaHaenuBaowmmmn TpeboBanmsa n Metoabl NCNbITaHUI KOMNOHeHTOB LPS.

MpwumeyaHune—IllapameTpbl, COOTBETCTBYIOWME OTAENIbHBEIM 3NEMEHTaM CUCTEMbI (HAaNpUMep, yCTporcTBaM
3aWNTBI OT MMNYNBCHBIX NEPEHANPSIKEHNIA), B NPUIOKEHNN HE PACCMOTPEHbI.

D.2 MNapameTpbl TOKa B TOYKE NOPAXEHUA MONHUEN

MapameTpbl TOKa MOMHUKM UrpaloT GonbLyio ponb Ans obecnevenns uanyeckon uenoctHoctn LPS m Bkniovaiot
B cebs: nukoBbIN Tok I, 3apsa Q, yaenbHyio sHeprmio WIR, npopomxutensHoCTh T n kpyTuU3Hy Toka (dildf). B cootBeTCTBUM
C HMXEeNpUBEAEHHbIM aHanM3oM Kaxabli napameTp HanGonee BaXeH Npu uccneaoBaHMM OAHOTO M3 NPOLECCOB, NpU-
BOASLWMX K OTKasy. [MapameTtpbl Toka, UCnonb3yemble ANs UCTbITAHUNA, SBMNAITCA KOMOMHaAUWMEN 3TUX BENMWYMH, NPUMEHST-
emblx B nabopatopuv gns mMogenvpoBaHus M3M4ecKoro npouecca, NPMBOAALWEro K OTkasy uccnegyemyio yactb LPS.
KpnTtepun ot6opa ucnone3yembix BenuuvH npusegeHsl B D.5.

B tabnvue D.1 npuBedeHbl makcumanbHble 3Hadenus I, Q, WIR, T wn dildt, ncnonb3yemble gnsi ucnbiTaHui, Kak
PYHKUMA HEOOXOAMMOro YPOBHS 3aLLMThI.

Tabnwnua D.1 — 3HayeHVs napameTpoB, UCMOMNb3yEeMbIX NMPU UCMLITAHUSX ONA Pa3nNUYHbIX KOMINOHEHTOB LPS n
pasnuyHbix LPL

KomnoHeHT OcHoBHbIe MapameTpbl TOKa MOIHUU U 3ALLUTHI OT MOAHUUA Mpumeuanne

nponemsl

MonHue- Jpo3usa B co- LPL Q ong T

npMeMHuK |eauHeHunaXx (Ha-

npumMmep, TOHKUe | 200 <1 ¢ (npume-

MeTannuueckue i 150 HeHne Q ong

JINCTBI) N—v 100 B OAUHOYHOM
uMmnynesce)

Monuue-npu-| HarpeB ane- LPL WIR T Onpepenexne
€MHUK N TOKO-|MEHTOB anekTpu- kOx/Om pa3mepoB Mo
0TBOA 4yeCcKon uenm M3K 62305-3

| 10000 Mpumenexne nomoraeTt cokpa-
] 5600 WI/R B agnaba- TUTb KONMYECTBO

N—v 2500 TUYECKON MCnbITaHWUA

KOoHUrypaumum
MexaHunueckue LPL I kA WIR, kx/Om
BO34ENCTBUS

| 200 10000
I 150 5600

N—v 100 2500

SnemeHTbl Kom6uHupo- LPL I kA WIR, kOx/Om T
coeguHeHus BaHHOE BO3ENCT-

Bue (Tepmuyec- | 200 10000 < 2 mc (npy-
KOe, MexaHuuec- i 150 5600 meHenve I n
KOE W 3reKTpu- n—v 100 2500 WIR B8 opn-
yeckoe) HOYHOM UM-
nynsce)
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Okon4yaHue mabnuuyer D.1

KoMmnoHeHT OcHoBHbie MapameTpbl TOKa MOMHUM W 3ALLMTEI OT MOSHUM MpumeyaHue
npo6nemsi
Cucrtema 3a-| Opos3us B TOY- LPL | Q ones K T OnpepgeneHuve
3eMneHuns KE YCTaHOBKM pasmepoB 06bIY-
| 200 <1 ¢ (npnme- HO OCHOBaHO Ha
I 150 HeHve Q ong MEXaHNYeCKUX
n—v 100 B OOWHOYHOM W XMMUYECKNX
umnynece) cBolicTBax (Ha-
npumep, Koppo-
3us)
YcTpoicTBo Kom6unupo- LPL I, kA QshorT Kn WIR di/dt MpumensioT 1,
3aWwmThl OT UM- [BaHHOE BO3fen- k[x/Om KA/MKC |QgporTt M WIR B
NynbCHLIX Nepe-| cTeue (Tepmu- €4WHUYHOM UM-
HanpsbkeHun, |4eckoe, MexaHu- | 200 100 10 000 200 nynbce (T <2 mc);
cogepxawee |4eckoe u aneKt- Il 150 75 5600 150 npumeHsitoT A/At
paspsagHuk pudeckoe) n—v 100 50 2500 100 B OTAENbHOM
MCKpPOBOro pas- umnynbce
paga
Yetponcteo BosgelicTeue LPL | Qgnorr KN Heobxoaumo
3aWmTbl OT UM-|aneKTpu4eckon npoeepuTb 06a
nynbCHbIX Nepe-| aHeprum (nepe- | 200 acnekra
HanpsXXeHuw, |rpyska uenw) I 150
cogepxauiee n—v 100
6nokn metan-
NOOKCUAHbIX Ba-|  [Ouanektpude- LPL L kA T Heo6xogumo
pUCTOPOB CKOe BO3JeWCT- npoeBectn pas-
Bue (npobon gu- | 200 < 2 Mc (npume- AenbHble UCTbl-
anekTpuka / 06- 1 150 HeHve [ B TaHuA
pasoBaHue Tpe- n—v 100 OAWHOYHOM
LWWH) mMnynbce)

D.3 Nepepacnpeaenerue Toka

MapameTpsbl, NpuBeaeHHbIe B Tabnuue D.1, COOTBETCTBYIOT TOKY MOMHUU B TOYKE NMOpaxeHns MonHuen. dakrnyec-
KW SNEeKTPUHECKMIA TOK 06bIYHO YXOAWT B 3€MII0 MO HECKOIbKMM NYTSM, Tak Kak BO BHeWHWX LPS obbMHO npucyTcTBYIOT
HEeCKONbKO TOKOOTBOAOB M €CTeCTBEeHHbIX NPoBoAHMKOB. Kpome Toro, K sawmwaemomy 3gaHunio (COOpyXeHuio) o6bluHO
noaxoanT NMIMHUA KOMMYHUKaUWIA (BOAHbIE M rasoBble TPyObl, aNeKTpuyeckue U TENEKOMMYHUKAUWOHHBLIE JIMHUM U T. T1.).
Ina onpepenenns napameTpoB (HakTUUECKOro ABWXEHUS TOKa B ornpeAerneHHbiX komnoHeHTax LPS pgomkHo 6biTh npu-
HATO BO BHUMaHWe nepepacnpeaenermne Toka. JJormkHbl ObiTh OLEHeHbl aMnnNuTyga u hopma ckaqka Toka, NPOXOAsILLEro
Yepes KOMMNOHEHT B onpeaeneHHon Touke LPS. Ecnn nHgmemayanbHas oLeHka HeBO3MOXHA, TO napameTpbl ToKa MOryT
6bITb OUEHEeHbl NOCPEACTBOM Cneaylowmx npoueayp.

Ina ouexkn nepepacnpeaeneHns Toka B npegenax BHeWwHuX LPS moxeTt 6b1Tb npumeHeH koaduLmeHT KoHdu-
rypaumm k; (cm. npunoxenne C MOK 62305-3). O1oT koadMLMEHT NO3BONAET NOMNYYUTb KOMMYECTBEHHYIO OLIEHKY [0S
TOKa MOJHWK, NPOTEKaoWero No TokooTBoAam BHelWHMX LPS B Hamxyawem cny4vae.

Ins oueHkm nepepacnpeaeneHusi Toka NPU HaNMMYUKU OTKPbITLIX TOKONPOBOASILLMX YacTel, SMNeKTPUHECKnx u tene-
KOMMYHUKALUMOHHbBIX NIMHUA, NOABEAEHHbIX K 3alUMLLAEMOMY 30aHUIO (COOPYXEHWIO), MOryT GbiTb NPUHATBI NPUGIKEH-

HO 3Ha4eHus ke n kg, npueegeHHbie B npunoxeHwm E.

OnmncaHHbIN NoaXo NPUMEHUM AT1S OLEHKM MUKOBOTO 3HAYEHMUs1 TOKA, NPOTEKAIOLWEro Mo OAHOMY OnpeaeneHHo-
My NyTW B 3emnio. Beluncnenne apyrmx napameTpoB TOKa BbIMOMHEHO HA OCHOBE CriefyloWwmMX COOTHOLWEHWIA:

L=k I (.1

Q=k-Q, 02)
(WIR), = K2 (WIR), (D.3)

diy _ di

(86), =+ (&) (D.4)
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rae X, — 3Ha4YeHve paccmaTpuBaeMbiX BENMWUYMH (NMMKOBLI TOK I, 3apsip Q,, yaenbHas sHepms (WIR),, kpyTnana toka
(difdt)p), cooTBETCTBYIOWEE ONPEAENEHHOMY MYTH TOKA B 3EMITIO «P»;
X — 3Ha4yeHue paccmaTpuBaeMmbIX BeNMUMH (MnkoBbi Tok 1, 3apsa Q, yaeneHas avepmsa (WIR), kpytmaHa Toka (difdi)),
cooTBeTCTBYlOWEee 0bLemMy TOKy MOMHUY;
k — koathhuUMEeHT nepepacnpegeneHns Toka;
k., — KoadbuumeHT nepepacnpeneneHns Toka anst BHewHnx LPS (cm. npunoxenne C MOK 62305-3);

ke, ki — KoatpuumenTbl NepepacnpeaeneHns Toka Npu HanuyMyM BHELHNMX TOKONPOBOASILLMX YaCTen, SMEKTPUHECKnX U

TENEeKOMMYHUKALMOHHbIX MWHWIA, BXOAAWMX B 3awmwaeMmoe 3gaHue (coopyxeHue) (cMm. npunoxenuve E).

D.4 Bo3zpgencTBue Toka MOMHUU

D.4.1 Tepmnyeckoe Bo3gencrTemne (HarpeB)

Tepmunyeckoe BO3AENCTBME TOKA MOMHMM BbI3BAHO MPOXOXOEHNEM AMEKTPUYECKOro ToKa Yepe3 NpPOBOAHUKU UNn
anemeHTbl LPS. Pe3nctuBHbIn Harpes Taike BO3HMKAET NpU 3aMblKaHUM B TOYKE COEAMHEHUS] U BO BCEX M30NUPOBAHHbIX
vacTsax LPS.

D.4.1.1 PeanctuBHbIi HarpeB

PeancTuBHbI HarpeB MOXeT BO3HWMKHYTb B Ni0O6OM koMnoHeHTe LPS, npoBogsawem CyliecTBEeHHYI0 4acTb ToKa
MonHUW. MyHMManeHasi nnowaae NonepevHoro ceveHusl NPOBOAHMKOB AOMKHA ObiTb AOCTATOMHOM ANs NpeaoTBpalle-
HVA neperpesa NPOBOAHMKOB A0 YPOBHS, KOrJa MOXeT BO3HWKHYTb MoxapoonacHas cuTyaums. Hapsigy ¢ Tepmuyeckumm
BO3AeNCTBUAMM, onmcanHbivm B D.4.1, cnegyeT Takke nccneaoBatb MEXaHUYECKyl0 YCTOMYMBOCTb U KpUTEPUM AONTo-
BEYHOCTM A BBICTYNAOWMX YacTel 3aaHns (COOPYXeHWs), NoABEPKEHHOro BO3AENCTBUIO KNMMATUYECKMX (haKToOpOB
n/vnn koppoaun. [ins npegoTBpaleHns yrposbl AN XKU3HU U 340POBbA Nioaen U ybuITKOB BCreacTBUE B3pbiBa Wi
noxapa Heo6xoaQ¥Mo uccrnegoBaTh HarpeBaoWUACA NPOBOAHUK.

Hwxe mpvBegeHbl pekoOMeHAaLUMN NO BbINOMHEHWIO OLEeHKU MOBbIWEHNSA TeMnepaTypbl NPOBOAHMKA MoA Aen-
CTBMEM TOKa MOIHWM.

AHanuTuyeckuii Noaxon COCTOUT B CrieytoLLEM.

MrHoBeHHasi MOLLHOCTb, NPEeBpaLLAOLLANACH B TENNO NPU NPOXOXAEHUN 3NEKTPUYEeCKoro Toka, MeeT Bua:

P(t) = 2 R. (D.5)

Tennosas 3Heprusi, NPou3BedeHHast NOMHbIM UMMYNbCOM TOKa MOMHUK, PaBHA aKTUBHOMY (OMMYECKOMY) conpo-
TUBMEHNIO NCCNeayeMbiX KOMMOHEHTOB LPS, yMHOXEHHOMY Ha ydenbHylo SHepruio umnyneca. J1a Tennosasi sHeprusi,
BblpaxeHHas B mxoynsax (k) nnm Battax B cekyHay (B1/c), umeet Bua:

W =R|i*dt. (D.6)

Mpu ypape monHum ¢asbl BbICOKOW YAENbHOW 3HEPIUM MOITHUW SIBNSIIOTCA OYEHb KOPOTKUMU NO BPEMEHW, U
NosiIBNsAIOLLEecs B 34aHUK (COOPYXeHWM) Tenno ObicTpo paccemBaeTcsi. [1oaToMy Takoe siBNeHue cunTaloT aguabartu-
YeCcKMM.

TemnepaTypa npoBogHWKOB LPS moxeT 6biTb oueHeHa cnegyowmm obpasom:

w
0= opE— 1| (D.7)
q° v Cy
roe 6 — 6 — noBbllLeHVe TeMnepaTypbl NPOBOAHUKOB, K;
o — TeMnepartypHbin koadduumeHTt conpoTmenenns, 1/K;
WI/R — ypenbHas sHeprusi umnyneca Toka, [x/Om;
Po — yaenbHoe OMMYecKoe COMPOTUBIEHVE NPOBOAHUKA B OKpyXatwen Temneparype, Om-m;
q — nnowaae NonepeyHoro CeYeHnss MPoBOaHUKA, M2;
04 — NMoTHOCTL Marepwana, Krims;
Cw — Tennosasi eMKOCTb, [Ix/krK;
0 — Temnepartypa nnasnenus, °C.

3HayveHns XxapakTepucTuk Puan4eckmx napameTpoB, ONMcaHHbIX B ypaBHeHun (D.7), Ansa pasnnuyHbiX MaTepuanos,
ucnone3dyembiXx B LPS, npuseaerbl B Tabnuue D.2. B kadvectBe npumepa npuMeHenusi ypasHerus (D.7) B Tabnuue D.3
npvBegeHbl AaHHbIE MOBbIWEHNA TemnepaTypbl NPOBOAHWMKOB, M3rOTOBIEHHbIX U3 PasnUyYHbIX Matepuanos, Kak (yHK-
ums WIR v nnowagm nonepeyHoro ceveHnsi NpoBoaHMKa.

Ob6bluHasi MOMHMA XapaKTepuayeTcsl KOPOTKMM yaapoMm (Bpemsi nonycnaga meHee 100 MKC) M BbICOKUM NUKOBbIM
3HaYeHnem Toka. B aTnx ycrnoeusax HeobxoaMMo y4nThiBaTb NOBEPXHOCTHbIV 3deKT (CknH-adpdpekT). OaHako Ha NpakTu-
Ke B BOMbLIMHCTBE Cry4aeB, CBA3AHHbIX C KOMMOHEHTaMu LPS, xapakrepuctuku matepuanoB (QMHammyeckasi MarHuT-
Hasi NPOHMLAEeMOCTb NpoBoAHUKa LPS) n reomeTpuueckan KoHpUrypaums (Nnowaaps nonepeyHoro ceveHusi NpoBOAHU-
ka LPS) ymeHblialoT Bo3gencTBMe CKMH-adbpeKTa Ha NoBbllLeHWe TemnepaTypbl NPOBOAHMKA [0 HE3HAYUTENbHOro
YPOBHSI.

KomnoHeHT paspsiga MonHum, Hanbonee cnocoGCTBYIOWMI HarpeBy, — NepBbIN BO3BPATHLIN yaap MOMHUMW.
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Tab6nwuuya D.2 — duanueckue xapakrepucTUKM matepuarnos, UCMONb3yeMbIX B KOMINOHeHTax LPS

Marepuan
XapakrepucTtuka AMIOMAHWN Msarkasa (Huskoyrne- Mesb Hepxcaaen;w,aﬂ
poaucrasn) cranb cTanb
Po» OM - M 29 -10°° 120 - 107° 17,8 - 1079 0,7 - 1078
a, 1K 4,0 1073 651073 3921073 0,810
Y, Kkr/m3 2700 7700 8920 8103
6, °C 658 1530 1080 1500
Cs, ox/kr 397 - 103 272 - 103 209 - 108 —
Cy» DxirK 908 469 385 500
a) AYCTEHUTHAS!, He MarHuTHas.

Ta6nuuya D.3 — NoBblweHne TemnepaTtypbl NPOBOAHWKOB C PasnUYHbIMU NonepeyHbiMK ceveHmnsiMn Kak pyHkuma WIR

Marepuan
Torepoon, | Anowni Mz sy Hopranerias
WIR, MOx/Om

2,5 5,6 10 2,5 5,6 10 2,5 5,6 10 2,56 5,6 10
4 — — — — — — — — — — — —
10 564 — — — — — 169 542 — — — —
16 146 454 — 1120 — — 56 143 | 309 — — —
25 52 132 283 211 913 — 22 51 08 940 — —
50 12 28 52 37 96 211 5 12 22 190 460 940
100 3 7 12 9 20 37 1 3 5 45 100 190

8) AyCTeHUTHas, He MarHuTHas.

D.4.1.2 Tepmuyeckoe NOBpeXAeHWe B MeCTe YCTaHOBKW

Tepmnyeckoe NoBpexaeHne B MecTe YCTAaHOBKM MOXET NMPOU3ONTH BO BCEX KOMMOHeHTax LPS, B KOTOpPbIX MOXeT
BO3HWKHYTb KOPOTKOE 3amblkaHue, T. €. B CUCTeMe MOIMHUENPUEMHWKOB, 3a30pOB 6e30nacHOCTM Ha Cryyval UCKPeHUs 1 T. 4.

B mecTax coeguHeHVsi MOXeT MPOU3OWTU OMMaBneHve U 3po3usi matepuana. B oCHOBaHWM 3MeKTpUYeckon ayru
TeMnepaTypa JOCTUraeT BbICOKMX 3HAYEHWUN KM3-3a BbICOKOW MIOTHOCTM 3MeKTpuyeckoro toka. bénbwas yactb Tennoson
3Heprum 06bIYHO pacnpOCTpaHsAETCs MO NMOBEPXHOCTM MeTanna unm 6rnmsko oT Hee. Bbicokasi Temneparypa, BO3HMKalo-
Wasi HeNnoCPeACTBEHHO B OCHOBaHWM Oyrv, SIBNAETCS M3BbITOYHOM M MOXeT BbiTb MornolieHa mMeTaniioMm npoBoaHuKa, a
ee nabbIToK MOXeT ObiTb paccesH MyTem uany4eHus Tenna unu 3atpadeH Ha nnaeneHue unu BbiNnapuMBaHve Metanna.
WHTEHCMBHOCTBL npouecca 3aBWCUT OT amnnuTygdpl U NPOJOIKMTENbHOCTM TOKa.

D.4.1.2.1 Obwue nonoxeHus

Ons BbIMMCNEHNS TEPMUYECKMX BO3OEUCTBUN HA MeTannm4eckue rnoBepxHOCTV B TOUKE BO3AEWCTBUSI TOKa MOMHUM
6binn paspaboTaHbl HECKOMNBKO TeopeTMYeckux mogdenen. B HacTosilwem cTaHgapTte npuBedeHa TOMbKO MOAesb Bblpas-
HVWBaHUs1 NoTeHumanoB. NpumeHeHne aTon mMoaenu oco6eHHO aPPeKTUBHO ANs TOHKMX METanMYeCKUX NoBEPXHOCTEMN,
Bo Bcex cny4asx AaHHbIN MeTod NPVMBOOWT K KOHCePBAaTUBHbBIM pedynbTaram, NOCKOMNbKy B Ka4eCTBe MnocTynarta npuHsTo
TO, YTO BCS SHEPrusi, BO3HUKaIOWan B TOYKE BO3OENCTBUA MOMHWK, UCMONb3yeTCsl Ha NNaeneHue Unu BbinapvBaHue
mMaTepvanoB npoBogHuka 6e3 yveTta pacnpocTpaHeHus Tenna BHyTpu meTanna. B gpyrmx mogensx ucnonb3oBaHa 3aBu-
CMMOCTb MOBpPeXAEeHUs B MecTe BO3AENCTBUA MOINMHWMU OT NPOJOIIKMTENIBHOCTM UMNYyMbca ToKa.

D.4.1.2.2 Mopenb CHWXeHUs pasHOCTU NOTEeHUManos

MoTtpebnsiemyio aHeprnio W B OCHOBaHUW SMEKTPUYECKOW Ayrv pacCuMTLIBAOT Kak Npou3BedeHne pas3HOCTU Mo-
TeHUMarnos aHoga/katoga U, U 3apsga MonHum Q.

W = [ug o (1)i(t)dt = uy ¢ [li(t)t. (D.8)
0 0
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TaK KaK Uy ¢ NPaAKTUHECKM KOHCTaHTa B Auanas3oHe paccMaTpuBaeMblX 3HAYEHWN TOKa MOMHWUKM, TO SHeprusi B
OCHOBaHUM Ay 3aBuCUT OT 3apsaa monhum Q.

PasHOCTb NOTEHUMaNoB Mexay aHOAOM/KATOAOM U, . AOCTUrAeT 3HAYeHUN B HECKONMbKO AEeCATKOB Br.

YnpouweHHbIN nogxogd npeanonaraet, YTo BCsl aHeprus, o6pasytowancsi B OCHOBaHUM SMEKTPUYECKOW Ayru, pacxo-
AyeTcs TONbKO Ha nnaeneHne matepwana. B ypasHeHun (D.9) ncnonb3oBaHo 9T0 NpeanonoXxeHne, HO OHO 4acTo agaeT
3aBbIWEHHYI0 OLeHKy obbema nnaeneHus.

_ UalcQ 1
Ve Ty T (8,-6,)+Cy (D-9)

roe V — o6bem nnaeneHns metanna, m°;
Ug,c — PA3HOCTb MOTEHUMANOB Ha aHoge/katofe (NMPUHATas Kak KoHcTaHTa), B;

Q — 3apsg monHum, Kn;

Y — nnoTHocTb mMaTepwana, Kr/m>;

Cw — TennoemkocTtb, [Ix/KrK;

0 — Temnepartypa nnasnenws, °C;

0, — Temnepartypa okpyxawoLen cpeapl, °C;
Cs — ygenbHasa Tennota nnasnexusi, [Hx/kr.

3Ha4eHVs XapakTepucTuK r3nyecknx napameTpoB, UCMONb3yeMbiX B ypasHeHun (D.9) ans pasnuyHbiX matepua-
noe, nNpumensiembix B LPS, npvBegeHsl B Tabnuue D.2.

B ocHoBHOM, paccmaTtpuBaembii 3apsa — 3T0 Cymma 3apsigoB BO3BPATHOMO ygapa MOMHUKM U TEKyLLero Toka
MonHuK. JlTabopaTopHbIl ONbIT NOKa3sarn, YTo BO3AEWCTBMUE 3apsga BO3BPATHOrO yaapa MOMHWM HE3HAYUTENBHO NO CPaB-
HEHWIO C BO3AENCTBMEM 3apsga MOIMHUW.

D.4.2 MexaHu4eckue BO3gencTBUA

MexaHnyeckoe BO3AENCTBME TOKa MOIMHWU 3aBUCUT OT amnnuTyapl U NPOAOIMKUTENBHOCTM TOKA, @ Takke OT Xapak-
TEPUCTUK YNPYroctn Matepuna, Ha KoTopbli BO3AENCTBYeT MOnHUA. MexaHn4eckoe BO3AENCTBME TaloKe 3aBUCUT OT Tpe-
HWA mexay vactamm LPS, ecnm s10 nmeet mecro.

D.4.2.1 MarHuTHOe B3anmopgencteune

MarHuTHble Cunbl BOZHWKAIOT MeXAy ABYMS NPOBOAHMKAMW NOA BO3AEWCTBMEM SIEKTPUYECKOro Toka Wnu, ecrnv
CyLLECTBYeT TOMbKO OAMH NPOBOAHVK MEXAY ero Jactamu, o6pasyiowmmm yron unm netnio.

Ecnn ToK nmpoxoanT No nocnegoBaTenbHOW Lenu, amnnutyaa SNeKTPOANHAMUYECKMX CUM, BO3HUKAIOWMX B pas-
JIMYHBIX yYacTKax Lenu, 3aBUCUT KaK OT aMnuTyabl TOKA MOMHUK, Tak U OT koHdUrypaumm uenn. MexaHuueckoe Bo3aen-
CTBME CUM 3MNEKTPOMarHMTHOrO B3auMOAENCTBUSI 3aBUCUT HE TOMBKO OT aMnNnnTyAbl TOKa, HO Takke U oT hOopMbl NPOBOA-
HVKa, CWMbl TOKa, €ro NPOAOIMKUTENBHOCTHU, KOHMUIYPaLMKN CUCTEMBDI.

D.4.2.1.1 3neKkTpogMHaMUyecKne Cunbl

OnekTpoguHaMU4ecknue cunbl, BO3HUKaOWUe Noj BO3AeNCTBMEM TOKa / B NPOBOAHWKE, UMEIOLLEM napannerib-
Hble yyacTkv ANMMHONM [, Ha paccTtosHuK d, kak nokasaHo Ha pucyHke D.1, MoryT 6biTb NPUGNMKEHHO BbIYMCNEHBI MO
cnegytwouien popmyne:

Kg ;2 -7 ;2
F(')=z_f£’ {r)§=2-10 i (t)é—. (D.10)
rae F(f) — anekTpogmHamudeckas cuna, H;
i —TOK A;
Uy — MarHuTHasi NpoHNLAeMocTb Bakyyma, 47 - 107 TH/m;
L — anvHa npoBOAHVKOB, M;
d — paccTosHWe Mexay NpsAMbIMU napannenbHbIMU NPOBOAHUKAMM, M.

i

i
D e —

i =i

PucyHok D.1 — O6uwas cxema AByX NPOBOAHWKOB AJ151 BbIYMCEHWS SNEKTPOANHAMUYECKOW CUrbl
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B LPS vacTto npumeHsitoT pacnonoxeHve NpPoBOAHWKOB nod yrnom B 90° ¢ coeguHeHVWeM NpOBOAHWKOB BOMM3U
yrna, Kak nokasaHo Ha pucyHke D.2. Cxema HanpsbkeHun ans 3ToW KoHdmrypauum nokasaHa Ha pucyHke D.3. Ocesas
cuna, BO3HUKAaIOLWasa Ha ropM3oHTanbHOM MPOBOAHUKE, UMEeT TEeHOAEHUMIO BbiTaCKMBaTb NMPOBOAHUK W3 COEAMHEHWUS.
3HaveHne cunbl Ansi rOpU3oHTaNbHOIO NPOBOAHMKA ONpedenstoT UCXoadsi U3 NMUKOBOro 3HaveHus Toka 100 KA 1 AnuHbI
BepTvKanbHoro npoeogHuka 0,5 m (cm. pucyHok D.4).

B ol
- F
a <l
D R ) I
I F
PucyHok D.2 — KoHdourypauus PucyHok D.3 — Cxema pacnpe-
npoBogHuKkoB B LPS AeneHnsi HaNpsHKeHWN ANA KOH-

curypaumm npoBoAHUKOB, Npea-
CTaBreHHow Ha pucyHke D.2

F, kH/m
80

70

60
50

40
30 \

10

0 0,1 0,2 0,3 0,4 0,5
ILm

Mpwnmeyanwne—lukoBoe 3HaveHne Toka 100 kA n gnuHa BepTuKanbHoro npoeogHvka 0,5 m.

PucyHok D.4 — lpadhmk 3aBMCUMOCTM CUIbl HA eauHULY ANUHBL F AN ropu3oHTanbHOrO NPoBOAHMKA,
n3obpaxeHHoro Ha pucyHke D.2

D.4.2.1.2 BnusiHne anekTpogMHaMM4eckux cun

MrHOBEHHOE 3HauYeHMe SNEKTPOANHAMMYECKON Cunbl F(f) NPONOPLMOHANBHO KBagpaTty MrHoBeHHoro Toka I(f)2.
Ons aHanusa pocta HanpspkeHus B MexaHudeckon ctpykrype LPS Heobxoavmo oueHnTb ynpyryto aedopmaumio §(f) n
koacbdmumeHT ynpyroctm k ctpykrypbl LPS. Yactota cob6cTBeHHbIX konebanHui (CBsidaHHas C ynpyrocTblo) U NOCTOSIHHAsA
aecopmaums LPS (cBsizaHHas ¢ ee nnacTMYHOCTBIO) sIBNAOTCA Hanbonee BaxHbiMM napameTpamu. Kpome Toro, Bo
MHOIUX Criyyasx BO3AENCTBUE CUIT TPEHUS BHYTPU CTPYKTYPbl TalKe UMEET CYLLECTBEHHOE 3Ha4eHue.

AmnnuTtyaa konebaHwin ynpyron ctpyktypbl LPS, Bbi3BaHHbIX 3NEeKTPOAMHAMUYECKON CUION, BO3HWKAIOWEN nog,
BO34EMNCTBUEM TOKA MOITHUM, MOXET ObiTb OLeHeHa ¢ nomowbio AvddepeHumnanbHOro ypaBHeHUs BTOPOro nopsiaka.
KnioyeBbiM hakTOpOM SIBNSAETCA COOTHOLLEHME MEXAY NPOAOIKUTENBHOCTBIO UMIMYIbCa TOKA U NePUoaOM eCTeCTBEH-
HbIX MexaHndeckux konebanui cTpykrypbl LPS. O6bivHO anst LPS xapaktepeH 6onbluoi nepuog ectecTBeHHbIX koneba-
HUIM cTPykTypbl LPS 1 manbiin nepuop konebanni nop BO3gencrBMeM aneKkrpoamHammyeckux cun. B atom cnyvae makeu-
MarnbHOE MEeXaHU4YeCcKoe HanpspbkeHWe BO3HMKAeT Nocre MnpekpaweHus UMIMyrbca Toka U UMeeT 3HAYEHUE HUXe, Yem
npu Bo3gencTBUM MonHuu. B GonbluMHCTBE Cry4yaeB MAKCMMarbHbIM MEXaHW4YEeCKUM HanpsiKeHWEM MOXHO npeHeb-
peub.

Mnactuyeckan pedopmaums BO3HMKAET, KOIAA HanpsikeHue npu pactsikeHuW npesbllaeT npeaen NNacTM4HOCTH
martepunana. Ecnu matepuan, ua KoToporo coctout cTpyktypa LPS msarkmn, Hanpumep anioMuHUA Mnu OTOXOKEHHas
Meab, SNeKTPOANHAMMYECKME CUTbl MOTYT M30MHYTb NPOBOAHUKM B yrnax n netnax. JJomkHol 66iTb paspaboTtaHel cneum-
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arnbHble KOMNOHEeHTbI LPS ans Toro, 4ytobbl NpOTUBOCTOATH 3TUM CUNaM U NOBLICUTL YNPYFrOCTb COOTBETCTBYIOWMX dne-
MEHTOB.

MonHoe mexaHnueckoe HanpsikeHue B CTPykType LPS 3aBucut OT uHTErpana BpeMeHW, NPUNOXeHHOW cunbl u,
Takum o6pasom, OT yaenbHON 3HEPIMKM, COOTBETCTBYIOLLEN UMNYNbCY Toka. OHO Talkke 3aBucuT OT HOPMbI MMNYNbCa TOKa
W ero NPoAoMKMTENbHOCTU (N0 CPaBHEHUIO C NEPUOAOM eCTECTBEHHbIX konebaHun cTpykTypbl). Bce 3tm napameTtpsl
AOMKHbI 6bITb YUYTEHbl NPY UcnbiTaHusx LPS.

D.4.2.2 lMoBpexgeHne yaapHOW akyCTUYECKOW BOMHOW

Ecnun Tok monHum ABvxXeTcA No Ayre, TO BO3HWUKAaeT yAapHas BonHa. Cuna yaapa 3aBUCUT OT NMUKOBOTO 3HAYeHUs
TOKa MOMHUU U MHTEHCUBHOCTU MOBLILUEHUS] TOKA MOITHUMW.

O6bIYHO NOBPEXOEHUS], BbI3BaHHbIE aKyCTUYECKOW yOapHOW BONHON, SIBNAIOTCA HE3HAYUTENbHbIMK ANA MeTannu-
yveckux vacten LPS, HoO moryT HaHecTn noBpexaeHus OkpyKalowmm obbekTam.

D.4.3 KoMbuHUpOBaHHbIe BO3AENCTBUSA

Ha npaktuke n Tennosble, U MEXaHWYECKMe BO3AEMCTBUS MPOMCXOAST OQHOBPEeMeHHO. TemnepaTypa nnaeneHus
matepuanoB KOMNOHEHTOB LPS (mpyTbl, 3axuMbl U T. A4.) AomkHa 6T AOCTATOMHON ANA TOro, YTo6bI n3bexatb pa3msr-
YeHWA maTepuarnos, B MPOTMBHOM Clly4ae MOTYT MPOW3OUTU CyLeCTBEHHO Bonee 3HauMTenbHble noBpexaeHus. B upes-
BblYaNHbIX Cry4asx NPOBOAHWK MOXET NpW B3pbiBe pPacnfiaBUTLCA W NPUHMHUTE 3HAYMTENbHOE MOBPEeXAEHUe 34aHuto
(coopyxeHuio) 1 ero okpyxaiowen cpege. Ecnv nonepevHoe ceveHve metanna goctaTovHo, T0 He06XoaMMOo NpoBepuTb
TONbKO €r0 MEeXaHW4eCKylo LenoCTHOCTb.

D.4.4 UckpeHnune

B ob6wem cnyyae uckpeHue onacHoO TOIMbKO B NOXapoonacHon cpepe. Ha npaktuke vawe BCEro UCKpeHue He
BNUSIET HA KOMNOHEHThI LPS.

MoryT npousonTy ABa pasnuyHbIX TUNA UCKPEHWA: TEPMUYECKOE UCKPEHWE N UCKPEHWE, BbI3BAHHOE MOBbILLEHWEM
HanpsbkeHns. TepMmyeckoe MCKpeHne NPoMCXoguT B Chydae, Korga OYeHb BbICOKUM TOK BO3HUKAET B MECTe COeAUHEHUS
ABYX NpoBogsilmx martepuarnoB. Hanbornbluee Tepmuyeckoe UCKPEeHNe NPOMCXOAUT B MeCTe KOHTakTa, ecrnv cuna npw-
xatms crnvwkom mana. OHO BbI3BAHO BbICOKOW MAOTHOCTBIO TOKa U CNabbiM KOHTAKTOM. VIHTEHCUMBHOCTbL TEennoBoro
UCKPEHUA CBA3aHa C yAernbHOW SHEepruen, n nostomy camomn KpuTudeckow (hason MOMHUWM SBNSETCA NepBbii BO3BpaT-
HbIVi yaap. ckpeHne, BbI3BaHHOE MOBLIWEHWEM HaNPSHKEHWs, NPOMCXOANT B Cny4ae, Korga ToK MAeT no KPUBONMMHEWHO-
MY, U3BMITMCTOMY NYTW, HaNpUMep B COEAMHEHWU, N HaBeAEHHOEe HanpsXeHwe, BO3HMKaoWee B Netne, Npesbilaet
HanpspkeHne Npo6osi Mexay MeTannuyeckumm vactamu. HaeegeHHoe HanpsikeHue nNponopumnoHansHO cobGCTBEHHOM
VHOYKTUBHOCTU, YMHOXEHHON Ha KPYTU3HY Toka MONHWKU. Mo3ToMy ANA UCKPEHWA, BbI3BAHHOrO MOBLIWEHNEM Harpsbke-
HUSI, CaMbIM KPUTUYECKUM KOMIMOHEHTOM MONHWM ABNAETCS NOCNeaylowWwnn oTpuuaTensHbin paspaga.

D.5 KomnoHeHTbl LPS, cBAA3aHHbIe ¢ HUMU NpO6NembI U uccneayemMbie napamMmeTpbl

D.5.1 O6wme nonoxeHus

CucTtembl 3aWMTbl OT MOMHUM OObIMHO CO3AaI0T U3 HECKOIbKMX Pa3fnUyHbIX KOMMOHEHTOB, KaXAbIM M3 KOTOPbIX
BbINONHAET onpeaeneHHyo PYHKLMIO B cuCTeme. XapakTep KOMMOHEHTOB U yAernbHOe HanpsikeHue, KOTOPOMY OHM
noaeepraioTcsi, TpebyoT OTAENbHOro aHanuaa npu nNpoBeAeHun nabopaTopHbIX UCTbITAHUA ONA NPOBEPKM MX XapaKTe-
pUCTUK.

D.5.2 MonHuenpueMHUK

Cuncrembl MONHMENPUEMHUKOB OObIYHO MOABEPraloTCs MEXaHWY4eCckUM U Tepmuyeckum Bosgencteuam (cm. D.5.3),
OHaKO criefdyeT yunTbiBaTb BbICOKYIO AOMI0 TOKA MOITHWM, MPOXOASILLErO Yepe3 MONHenpuemMHuK. B HekoTopbix cnydvasx
obpasyeTcsa 9po3va Nogd BO3AENCTBMEM SNEKTPUHECKON Aymv, 0COGEHHO B €CTEeCTBEHHbLIX KOMNOHeHTax LPS, Hanpumep
B BMAE TOHKUX METannmyecknx nokpbITUI KPOBMM UMK CTEH (A€ MOXKET NPOU3ONTH NPobon nnn Ype3mepHoe NoebllweHne
TemnepaTypbl NOBEPXHOCTU) U BPEMEHHO U30NUPOBAHHbIX YacTewn.

Onsi uccnegoBaHns 3po3nn Noj, BO3ENCTBUEM 3MEKTPUYECKON YU crieflyeT paccMmoTpeTb ABa MMaBHbIX napameT-
pa vcnbiTaHun: 3apsig, NPOAOIIKMTENBHOIO TOKA U BPEMS! ero NpoTeKaHwusl.

3apsa onpegensieT SHeprvio B OCHOBaHMK Ayrv. B yactHocTh, ArmtenbHble yaapbl ABNAIOTCA Hambonee BaXxHbIMK
ANsi 9TOro BuAa BO3OENCTBUS, TOrAa Kak KOPOTKUMM yAapamu MOXHO npeHebpeub.

MpoJoMXMTENbHOCTE NPOTEKAHNST TOKA UIpaeT BaXHY0 pofb B HarpeBaHum matepuanoB. [MpogonxmtenbHOCTb
TOKa, MCMonb3yemas Mpv UCMbITaHUAX, AOMKHA ObiTb conocraBuma ¢ MPOAOIPKUTENBHOCTBIO TOKa ANWTENbHOrO yaapa
(o1 0,580 1C).

D.5.3 TokooTBOALI

OCHOBHble BO34ENCTBUSA HA TOKOOTBOALI NPeacTaBnsaioT cobom:

- TepMUYEeCKMe BO3OENCTBUS, Bbi3BaHHblE PE3UCTUBHBLIM HarpeBoOM;

- MexaHn4eckvme BO3OeNCTBUS, Bbi3BaHHbIe MarHWTHbIM B3aMMOQEWCTBMEM, KOrAa TOK MOMHMM NpOTeKaeT no pac-
NONOXeHHbIM PAAOM MPOBOAHMKAM, U3MEHSIET HanpaBneHve cBoero ABvxeHust (M3rmbbl NK CBA3WM Mexay NPOBOAHU-
Kamu, pacrnonoXeHHbIM1 NoA YINOM OTHOCUTENbHO ApYyr Apyra).

B 6onblwmHCTBE Cryyaes 3TV ABa BUAA BO3AEWCTBUM HE 3aBUCAT APYr OT Apyra, U NO3ToMy MoryT 6b1Tb NpoBeaeHb!
He3aBUCUMble nabopaTopHbie UCMbITAHUS Arsi NPOBEPKM KaXaoro BO3AencTBUsi. TOT Noaxoa MoxeT GblTb NPUMEHeH
BO BCeX Cry4asx, KOrga BO3HWUKAIOWMIA HAarpeB He M3MEHSIET MeXaHU4YeCknX XapaKTepucTuK NPOBOAHWKOB.

D.5.3.1 PeauctuBHbIN HarpeB

PacyeTbl U n3amMepeHusi, CBA3aHHbIe C HarpeBaHWeM MPOBOAHWKOB PA3MUYHBIX NONEPEYHbIX CEYEHUI W3 pasHbIX
mMaTepuanos, Bbi3BaHHbIM TOKOM MOMNHUM, Bbiny nccneaoBaHbl HECKONbKUMK aBTopamun. OCHOBHbIE pe3ynbraTbl 3TOW
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paboTbl ¢ rppadmkammn u cbopmynamm npueegersl B D.4.1.1. MNoatomy B 06wem cnyvae HeT HeO6X0AUMOCTU NPUMEHEHNS
uccneaoBaHnin Ansa NPoBepku NoBeAeHNsA NPOBOAHMKA NPU NOBbIWEHUU TeMnepaTypbl.

Bo Bcex cnywasix, ansi kotopbix Tpebyetca uccnegoBaHue napameTpoB NPOBOAHUKA, AOMKHO OblTb YyHYTEHO
criegyioluee:

- OCHOBHbIMM MCccneayemMbiMK NapameTpamun B 3TOM Cry4Hae ABNAOTCA yAeNbHan 3Heprvs U NPoAOIMKMTENbHOCTb
nMnynbca ToKa.

- MoBblWweHne TemnepaTypbl U3-3a Pe3UCTUBHOTO HarpeBa 3aBUCUT OT yAenbHOW aHeprun. Uccneayemblie Ymucno-
Bble 3HA4YeHUs AOMKHbI COOTBETCTBOBATL NEPBOMY yAapy MonHumn. Kak npaswno, AaHHbIe NONyYeHbl NPU UCCNeaoBaHUm
NoNnoOXuTtenbHbIX pa3psanos.

- [poponXnMTenbHOCTbL MMMNYIbCa TOKa MONHUK OKasblBaeT pelualowee BO3AeNCTBUE Ha nNpouecc Tennoobmena ¢
OKpYy>KalowWwen cpeaon uccrnegyemoro NpoeogHuka. B GonblumvHCcTBE CnyvaeB NpogonKMTENbHOCTb MMMNYNbCa TOKa Ha-
CTONMBKO KOPOTKA, YTO MPOLECC HarpeBa MOXHO cuyuTaTb apguabatnueckum.

D.5.3.2 MexaHu4eckue BO3OencTBUA

Kak nokasano B D.4.2.1, MexaHn4eckne B3anMOAEUCTBUA BO3ZHUKAIOT MeXAy NPOBOAHMKAMM, NO KOTOPLIM NPOXO-
AVT TOK MonHuK. BosHukarowas cuna nponopumMoHanbHa ToKy, NPoXoaawemy B NPOBOAHMKAX (MNn KBagpaTty Toka, ecnu
ncenepyeTcs OTAeNbHbIM M3OTHYTHIN NPOBOAHMK), U 06PaTHO NPONOPLUMOHANbHA PACCTOAHWIO MeXdy NPOBOAHWKaMM.

CuTyaums, B KOTOPOWN MOSBNSAETCA ME@XaHU4ecKoe BO3AeNCTBUE, BO3HWKAET, KOraa NpoBOAHMK UMEEeT NEeTNIo Unu
n30rHyT. ECnn no takomy nNpoBOAHWKY NPOXOAMT TOK MOMHWKM, HA NPOBOAHWKM AENCTBYET MEeXaHW4ecKaa cuna, Kkotopas
MOXET YBENUUUTB METN0 UK yron, v, Takum o6pa3om, M30rHyTb NPOBOAHWK HapyxXy. BennunHa aton cunel nponopumo-
HanbHa KBagpaTy amnnuTydbl Toka. Heobxogumo TOYHO MpeacTaenATb OTNUYME MEXAY SNEeKTPOAUHAMUYECKOW CUNON,
NponopLMOHanbHON KBagpaTty aMmnnuTyAbl TOKa, U YNPYrMMm HanpskeHWem, KOTopoe 3aBUCUT OT MeXaHW4eCKUX CBONCTB
cTpykTypbl LPS. [Ins cTpyktypbl LPS ¢ OTHOCUTENBbHO HU3KUMKM €CTECTBEHHBIMU HacTOTaMM ynpyroe HanpsyKeHne, BO3HU-
Kaowee B cTpyktype LPS, s3HauntenbHo Hke, YeM snekTpoanHamuyeckas cuna. B atom cnyyae otcytcreyet Heobxoau-
MOCTb NnabopaTopHbIX NCCNedoBaHVI ANsi NPOBEPKN MEXaHUYECKOro NOBEAEHUS W3OTHYTOrO NoA MpPsSMbIM YINOM Npo-
BOAHWKA, €CNN BbINOMHEHbl CTaHAapTHble TpeboBaHMsa K Nnowaan ero NoNepeyHoro cevYeHus.

Bo Bcex cnyuasix, korga Heobxoaumbl nabopaTopHble UCMBITaHUA (CNeunanbHO AN MAMKMX maTtepuwanos), AOMK-
Hbl BbITb yUTEHbI Creaytowme nonoxernnsi. CnegyeTt paccMoTpeTb TpU NapameTpa NepBoro BO3BPaTHOrO yaapa: npoaon-
XUTENBbHOCTb, YAENbHYIO SHEPIMIO MMMYNbCA TOKA U, B Cry4ae TBepAablX CUCTEM, aMnNnuTyay Toka.

OT NpoponNKUTENBHOCTU UMMYIbCca TOKa, MO CPABHEHUIO C NEPUOAOM ECTECTBEHHbIX MeXaHu4Yecknx konebaHwn
CTPYKTYpbI LPS, 3aBncuT TMN MexaHn4eckoro Bo3aencTBma Ha CUCTEMY C TOYKW 3PEHUSI CMELLeHUS:

- Ecnv npogonxuTenbHOCTb MMIMYyNbCa TOKA HAMHOTO MEHbLUe, YeM Nepuos eCTECTBEHHbIX MEeXaHN4eCKX Kone-
6aHuin cTpykTypbl LPS (HopmanbHbIi cnyqai ana cTpyktyp LPS, nogBeprHyTbIX HaNpspKEeHUIO UMNYNbCaMn ToKa Mori-
HUK), TO Macca ¥ 3NacTMHHOCTb CUCTEMBI MPENATCTBYIOT CMELLEHMIO, U MO3TOMY COOTBETCTBYIOLLLEE MEXaHUYeCKoe Hanpsi-
XeHWe No CyLLEeCTBY CBSI3aHO C YAENbHOW 3Heprven ummnynbca Toka. [TMkoBoe 3HaueHne uMnynbca Toka MMeeT OrpaHu-
YeHHOe BO3JencTBMe.

- Ecnun npogonxuTenbHOCTb MMyNbca ToKa CONOCTaBMMa C NEPUOAOM €CTECTBEHHBIX MeXaHudyeckmx konebaHwn
CTPYKTYPbl UMK BbilLE HEro, CMeLLLeHWe cuctemel bonee YyBCTBUTENBHO K (hOPME CKayvka MPUIIOKEHHOro Hanpshkenus. B
3TOM Clly4ae NMKOBOe 3HauYeHne UMNynbca TOKa M ero yaenbHasi aHepms AOMKHbI 6biTb BOCNPoOM3BeAeHbl Npy UCnbITa-
HUAX.

YaeneHas 3Heprusa umnynbca Toka BMUSET Ha HanpsPkeHne, KOTOpPoe Bbi3bIBaeT YNpyrylo U nnactuieckylo aedop-
maumio cTpykTypbl LPS. PaccmaTpuBaemblie 4YncnoBble 3Ha4YeHWUs1 COOTBETCTBYIOT NEPBOMY yaapy MOMHUK.

MakcumanbHoe 3HaveHne MMNynbca ToKa BNUSIET HA MakcumarnbHOe CMelleHue CcTpykTypbl LPS B cniyyae TBep-
AbIX CUCTEM, MMEIOLLUX BBICOKYIO YacTOTy eCTeCTBeHHbIX konebaHni. PaccmaTpyBaemble YUCTNOBbIE 3HAYEHUS1 COOTBET-
CTBYIOT NEPBOMY YAAPY MOIMHUN.

D.5.3.3 CoeanHuTenbHbI€ KOMNOHEHTbI

OnemMeHTbl CoeanHEeHUs1 CMeXHbIX NPOBOAHUKOB LPS siBnsiloTcs Hambonee BeposiTHbIMM MeCTaMy MeXaHNYeCKUX
M TePMUYECKMX MOBPEXAEHUMN.

B mecte pasmelueHunsi coeamHeHns, Koraa nNpoBOAHUKM COEOUHEHbI Nof NPsSIMbIM YITIOM, OCHOBHbIE BO3AENCTBUA
HanpsXeHWN CBA3aHbl C BO3HUKAIOWMMU MEXaHUYeCKMMKU CUnamm, KOTopble CTPeMSITC pacnpsiMutb m3rmb nposoaHu-
Ka U, NpeogoneBas COMpoOTUBNEHUE CUMbl TPEHNA MeXAy 3NeMeHTamu coefuHeHUs U NPOBOLHMKAMM, pacTArmealoT
anemMeHTbl coeauHeHust. [osiBneHne 3neKTpUYecKon Oyrm BO3MOXHO B MecTax KOHTakTa 4yacTte. Kpome Toro, onpeae-
NeHHoe BNuAHWE OKa3blBaeT HarpeBaHWe NOBEPXHOCTEN KOHTaKTa.

NabopaTtopHbie ucnbiTaHns NokKasanu, YTo BbiAENUTb Kaxaoe BO3AeMCTBME oYeHb TpygHo. MexaHuueckasa cuna
BO3HMKAET W3-3a NOKarbHOro nnaeneHns obnactn koHtakta. OTHOCUTENbHOE CMELLEHME MeXAy 4acTsMM 3NEeMEHTOB
coeAnHeHNsi cnocobCcTBYET BO3HUKHOBEHUIO 3MEKTPUYUECKON AYry 1 MocreyiowemMy UHTEHCUBHOMY MOBLILLEHUIO Temne-
patypsbl.

B otcytcTBMEe aocToBepHOM mogenu nabopaTtopHbie UCNbITaHUst HeoHbxoAUMO NPOBOAUTL TaK, YTOOLI NPeacTaBuTL
Hanbonee 6nNU3KO K peanbHbIM YCNOBUAM NapameTpbl TOKa MOMHUM B CaMON KPUTUYECKOW cUTyauuu, T. €. Ans napamer-
POB TOKa MOMHWM AOIPKHBLI ObITb NpOBeAeHbl cneumarnbHble UCTbITaHUS.

B panHom crniyyae criegyet uccnegoeaTtb TPU OCHOBHbIX NapameTpa: NMUMKOBOE 3HaueHue, yAernbHYI0 SHepruio u
npoAoIIXUTEeNbHOCTb UMNYIbCA TOKA.
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MakcumanbHoe 3Ha4YeHne UMNynbca TOKa Bbi3blBAET MaKCUMArbHYIO CUMY U, eCcrniv aneKTpoaMHaMmmuyeckas cuna
HaTSKEHUS NPEBbILAET CUNY TPEeHUA, MakcumanbHoe cmeleHne cTpyktyp LPS. Uccnegyemblie uncnoBbie 3Ha4YeHUs
JOIXHbI COOTBETCTBOBaTL Nepeomy yaapy. O6biMHO onybnukoBaHHbIe AaHHbIE NOMyYeHbl NPU aHanu3ae MonoXuUTernbHbIX
pa3psigoB.

YaenbHasi SHepMsl UMNYNbCa TOKa Bbi3bIBAET HAarpeBaHNe KOHTAKTHLIX MOBEPXHOCTEN, rae 6OnbLIoN TOK NpoxoauT
yepe3 Hebonblylo Nnowaap KoHTakTa. ccnegyemble YncnoBble 3HaYeHUsl AOMKHbI COOTBETCTBOBATbL NEPBOMY yAaApy.
OG6bIYHO AaHHble MOMy4aloT NPU aHanNW3e NONOXWUTENBHBIX PaspPsiaoB.

MpoaormKMTENBLHOCTE MMNYNbCA TOKA BNMSET HA MakcumarbHOe CMeLLeHUe CTPYKTYpbl Nnocre Toro, Kak npeBbl-
WeHa cuna TpeHusl, N UrpaeT BaXHylo Ponb B ABMNEHWAX Tennonepegayum B marepuarnax.

D.5.3.4 3azemnurenu

Ha npaktuke npobnembl ¢ anekTpogamun 3azeMneHus CBsidaHbl C KOPpPO3Nern U MexaHUYeCKMMU MOBpeXOeHUsT-
MW, Bbl3BAHHBIMU HE3NEKTPOANHAMMYECKUMU cunamun. Pa3pylueHne anekTpoga 3a3emrieHusi He UMeeT CyLLLeCTBEHHOro
3HaveHus. OgHako HeobXoaAUMO Talkke y4uTbiBaThb, YTO, HECMOTPSI HA HanNuuMe TOKOOTBOZOB, 00bIMHO LPS umeeT He-
CKOMbKO SMEKTPOAOB 3a3eMneHus. TOK MONHWN AenNUTCA MeXAy HECKONbKUMMK arnekTpogamu 3asemneHusi LPS, ymeHb-
Wasl Koppo3uio BCreACTBME BO3AENCTBUA CTEKAIOWEro TOKa.

B atom cnyyae B npouecce UcnbiTaHui cneagyet paccMoTpeThb Ba OCHOBHLIX NapamMeTpa: 3apsig U NPogornkuTesb-
HOCTb MMMNynbca Toka (NPOAOIMKUTENBHBIN Paspaa).

- 3apsig onpegensieT SHEPruio N TOK, CTEKalowWwmun B 3eMrnio. B yacTHOCTW, 3HepiMen nepBOro yaapa MOJTHUM
MOXHO npeHebpeub, Tak Kak gnutensHble yaapbl 06bIMHO OKa3biBaloT Gonee cywecTBeHHOE BMUSIHME Ha paspylueHne
3MNeKTPoaoB.

- MpoaomKMTENBHOCTE MMNYNBCA TOKA UIPAET BaXHYIO Posib B SIBIIEHUSIX TENNooTaa4um B matepuanax. [Npogonku-
TeNbHOCTb UMMYSbCOB TOKa B MPOLECCe MCNbITaHMIM AOoMKHA ObiTb CONOCTaBMMa C MPOAOIDKUTENBHOCTBIO AJIUTENbHbIX
yaapos (o7 0,5 go 1 ¢).

D.6 YcTponcTBa 3alwmThbl OT UMMYNbCHbIX NePeHanpsXeHun

D.6.1 O6Lwiue nonoxeHus

BospgericTBre MOMHWMM Ha YCTPOWCTBO 3alMUThl OT MMIMYIBCHLIX NEpeHanpsikeHUn 3aBUCUT OT TuMa paccMmaTpuBa-
€eMOro ycTpolcTBa 3awmThl. [pn 3TOM HEOOXOAUMO YyHEeCTb HaNUYMe UIM OTCYTCTBME UCKPOBOIO NMPOMEXYTKA.

D.6.2 YcTponCcTBO 3a1uuThl OT UMMNYIbCHbIX NepeHanpsaXXeHUuM, coaepxallee UCKPOBbLIE MPOMEXYTKU

BoagericTBre Ha MCKPOBOKM MPOMEXYTOK, BbI3BAHHOE MOSHWEN, MOXET ObiTb OTHECEHO K OHOW U3 ABYX OCHOBHbIX
KaTeropui:

- 9po3uMs ANEKTPOAOB pa3psigHMKa OT Harpesa, NNaBfeHns U CNapeHus maTepyarnos;

- MexaHM4ecKoe HanpsbkeHue, Bbl3aBaHHOe YAapHOW BOMHOW paspsja.

OTN BO3OENCTBUSA Ype3BblHaiHO TPYQHO MccneaoBaTh U3ONIMPOBAHO OT APYrvMX NPOLECCOB, OHW CBA3aHbI CNOXHbI-
MW COOTHOLUEHUSIMM C OCHOBHbIMM NapaMeTpaMy TOKa MOMHWM.

Ons MCKPOBbIX MPOMEXYTKOB NnabopaTopHble UCMBITaHWUs! AOMKHbI NPOBOAUTLCS TakMM 00pasoM, 4Tobbl Hanbo-
nee peanucTMYHO NpeacTaBUTb NapameTpbl TOKA MOMHUM B CAMOW KPWUTMYECKOM cuTyauuu, T. €. JOMKHbI ObiTb yHTEHbI
BCE MapameTpbl TOKa MOMTHUW.

Mpu 3TOM AOMXKHbI ObITb PACCMOTPEHbI NATb NapaMeTPOB: NMUKOBOE 3HadeHwe, 3apsid, NPOAONKUTENbHOCT,
yAenbHas SHeprusi 1 MHTEHCUBHOCTb MOBLIWEHMA UMMYMbCca TOKA.

XapakTepucTuKor BO34EWCTBMA MMNYNbCa TOKa, BbI3BAHHOMO yAapOM MOJHMM, SIBNSIETCSI  MUKOBOE 3HA4YeHve
ToKa. Vccneayemble YMCnoBble 3Ha4YeHWA OOMKHbI COOTBETCTBOBATL NepBoMy yaapy. O6bIMHO AaHHble MOMyYeHbl Npu
aHanuse MNonoXuTenbHbIX Pa3psigoB.

Bapsg dopMupyeT NogBOAMMYIO SHEPrui0 SMEeKTPUHEcKon ayrv B paspsigHvke. OHeprust Oyrv Bbi3blBAeT Harpe-
BaHuWe, NNaeneHne u BbiNapMBaHue 4YacTu mMatepuana aneKkTpoda B MecTe ero KoHTakra ¢ gyrow. Miccnegyembie yncno-
Bbl€ 3Ha4YeHWs OMXHbI COOTBETCTBOBATL OOLWEN aHeprun ygapa MonHMU. OgHako BO MHOMMX Criydasix 3apsiaoM anuternb-
HOro ygapa MOXHO npeHebpeub, B 3aBUMCYMOCTU OT CXeMbl CUCTEMbl 3a3eMneHnst uctouHvka anektponutanmst (TN, TT
wnm IT)V,

MpoaomKMTENBEHOCTE UMMYNbCA TOKA BMMSAET Ha pacnpocTpaHeHue Tenna B Macce anekTpoga v pacnpocTpaHe-
HWE 30Hbl MNaBneHus.

YoeneHas sHeprusi UMNynbca ToKa onpedensieT MarHUTHoe cxatve ayrm n dusnky B3auMOZENCTBUA Mexay
NOBEPXHOCTBLIO SNEeKTpoda C AYron (KOTOpoe MOXET CYLWECTBEeHHO YMEeHbLWTbL obnacTb pacnnaeneHusi marepvana arekT-

) Nepeas 6yksa B 0603HAYEHUM CUCTEMbI 3a3eMIIEHUSI ONPEedensieT XapakTep 3a3eMIeHNs1 UCTOYHMUKA MUTAHUS:

T — HenocpeacTBEHHOE COeauHEHUe HewTpanu UCTOYHMKA NMUTaHWs C 3eMIew;

I — Bce TokOBeayLUME YaCTW M3ONMPOBAHLI OT 3EMMM.

Btopas 6ykBa onpegensieT COCTOsIHME OTKPbITbIX TOKOMPOBOASLLMX YacTel OTHOCUTENbHO 3EMITU;

T — OTKPbITbI€ TOKONpPOBOAALWME HYaCTU 3a3eMlieHbl, HeE3aBUCUMMO OT Xapakrtepa CBA3N UCTOYHUMKa NMUTaHuA C
3emnen;

N — HenocpeacTBeHHas CBA3b OTKPbITbIX TOKOMPOBOAALLNX yacten SNEeKTpOyCTaHOBKN C rnyxosasemneHHoﬁ
HenWTpanbio UcTovHuka nutanus. (Mpum. nep.)
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poaa). Miccnegyembie 4MCNOBbIE 3HAYEHUs1 AOIKHBI COOTBETCTBOBaTL NEpPBOMY yaapy. Ony6nukoBaHHbIe AaHHbIe Mony-
YeHbl NPY aHanuse NonoXuTernbHbIX pa3psaoB.

Mpumeyanune—[lna ycTPONCTBA C NCKPOBLIMK 3a30pPaMKn, MUCNOMb3YEMbIMU B CUCTEMAX 3NEKTPOMNUTaHUS,
BEpOSATHAsA amnnuTyga ConpoBOXAAEeMOro Toka ¢ onpeaeneHHon YacToTON U HaNPSHKEHWEM B CETU COCTaBNSIET BaXHbINA
dakTop, KOTOpbI AOIMKEH ObiTb yYTEH.

D.6.3 YcTponcTBO 3a1UThl OT UMNMYNbLCHLIX NepeHan pAXXeHnn, cogepxallee MeTannooKCMAaHbIe BapuCcTopbl

BosgencrBue Toka MONMHUM HA METaNNOOKCUAHLIE BAPUCTOPLI MOXET NPUMBECTU K MOBPEXASHUSIM ABYX BUOB:
MOBLILLEHNIO MEXaHWYECKOTO HanpskeHus n npoboto ananektpuka. Kaxgomy Bugy COOTBETCTBYET CBOW PEXMM OTKa3a,
BbI3BaHHbIV PA3MMYHBIMU MPOSIBIEHNAMW MONHUU U XapakTepusyemblil pa3nuyHbiMK napameTtpamu. OTKa3 mertanno-
OKCUAHOrO YyCTPOWCTBA 3almThl CBSI3aH C ero cnabbiMm mectamu, 1 No3ToMy ManoBepoATHO NOSIBNIEHWE OTKa3a, BbI3BaH-
HOro KOMOVHaUWen 3NeKTpocTaTNHECKOro N MexXaHU4eckoro HanpsbkeHuin. bnarogaps 3ToMy BO3MOXHO npoBegeHue
OTAENbHbIX UCMbITAHWIA ANs NPOBEPKM BapUCTOpa B KaXAOM pexume oTKasa.

Bo3gencTena MonmHUM Ha MeTannooKcuaHble BapuCTOpbl SABNAIOTCS CNEACTBUEM MOMNOLWEHUA SHEPIMK, NpeBbl-
watower BO3MOXHOCTM YCTPOWCTBA. UpeamepHas SHEprus ceBsisaHa HEMocpeACTBEHHO C aHeprven monHun. OgHako B
YCTPOWCTBaX 3almTbl OT UMMYIbCHBIX MEePeHanpPsKeHWN, YCTAHOBMNEHHLIX HA CUCTEMAX 3NEKTPONUTaHWS, CONPOBOXAAI0-
LM TOK 3HEProcucTeMbl Cpasy nocne npekpaweHns Toka MONMHUM MOXET TalkoKke Bbi3BaTb MONHOE paspylweHne yCTpow-
CTBa 3awmThl. HakoHel, yCTPOWCTBO 3almThl MOXET ObITb NONHOCTBIO pa3pylUeHO B pesynbTate HarpeBa, o6ycnoBneH-
HOro OTpULATENBHBIM TeMMNepaTypHbIM KO3MPULNEHTOM BONBT-aMNEPHbIX XapakTepucTuk pesuctopa. Ans mogenupo-
BaHWA BHYTPEHHUX HaMPsPKEHWI METanooKCMAHBIX BAPUCTOPOB CnefdyeT paccmaTpuBaTb OAWH OCHOBHOW napameTtp:
3apsg.

3apsg onpeaensieT NoaBOAVMYIO SHEPrUi0 B METannookcugHom 6rnoke peauctopa, npu 3TOM OCTaToYMHOE Hanpsi-
XeHvne meTannooKcuagHoro Grnoka pesavcTopa cYMTaloT NOCTOAHHBIM. Miccnegyemble 3HAYEHUs1 JOMMKHBI COOTBETCTBO-
BaTb BCMbILKE MOMHUM.

MpoGor guanekTprka n obpasoBaHve TPewyH Bbi3BaHbl CKAYkamy TOKa, MPEBLILLAIOWMMU BO3MOXHOCTU pE3UC-
TOPOB. OTOT pexuM OTKa3a obblMHO BO3HWMKAET BCNeAcTBUE paspsiaa v MHOIAA Bbi3bIBAET MOBEPXHOCTHBIM Npoboi aua-
neKkTpuka B Gnoke pesanctopa, KOTOPbIV Bbi3biBAeT TPeWwuHbl Unu oTBepcTusl B usonsauum. OTkas rnaeBHbiM 06pa3om
CBAiI3aH C OUSNEKTPUYECKOW HEeYyCTOMYMBOCTBLIO usonaumm 6noka pesucrtopa.

Ons mogenvpoBaHus AHHOTO ABMeHWA cneayeTt pacCMOTPEeTb ABa OCHOBHbLIX NMapaMmerpa: MakCumarbHoe 3Haue-
HVe W NPOAOCIIKUTENBHOCTb MMMyNbCa TOKa.

MakcnmanbHoe 3Ha4eHVe MMNyNbca Toka ONPeaensiioT C NOMOLLbLIO CBSI3M OCTATOYHOIO HanpsiKeHWUsi U NpeBbiwe-
HUA MaKCMManbHOW SNeKTPU4ecKon NPOYHOCTU U3onNAuMK pesucTopa. Mccnepyemble YMCroBble 3HAYEHWUSI JOIKHbBI
COOTBETCTBOBaTbL NepBoMy yaapy. O6bMHO AaHHble MOMyYaloT NPU aHanM3e NONOXWUTENbHLIX Pa3PAAO0B.

Bpemsi BO34eNCcTBMA MMNyNbCa TOKa BNUSIET HA NPOAOIIKUTENbHOCTb BO3AEUCTBUSA HANPSXKEHUS U Bbl3biBaeT
cTapeHue usonsumu pesucropa.

D.7 O630p napamMeTpoB, NPMMEHAEMbIX NPU UCTILITAHUAX KOMNOHEHTOB LPS

B tabrnmue D.1 npuBeaeHbl Hanbonee KpUTUYHBIE AcnekTbl Kaxaoro komnoHenta LPS npu BbinonHeHun ceoemn
yHKUMM ¥ NapaMeTpbl TOKA MOMHUU, KOTOpble HEOBXOAMMO BOCNPOU3BECTU B NAGOPATOPHbLIX UCNBITAHWUAX.

3HaueHns napameTpoB, nNpuBegeHHble B Tabnuue D.1, COOTBETCTBYIOT OCHOBHBIM MapameTpam MOMHWUM B TOUKE
nopaxeHwus.

Mcnonb3yemble Npyu UCMbITAHUAX 3HaYeHUs1 MOTYT GbiTb BbIMUCINIEHBI NyTeM aHanusa nepepacnpeaeneHus Toka ¢
nomMoLbio ko3adUUMEHTOB NepepacnpeaeneHunsi Toka B cooteetcTeum ¢ D.3.

3HauyeHns napameTpoB, WCMOMNb3yeMble MPW UCMbITAHWSX, MOrYyT 6biTb BBIMMCNEHbI HA OCHOBE JaHHbIX Tabnu-
ubl D.1 ¢ npumeHeHnem noHmxarowmx koadduumeHToB nepepacnpegeneHnsa toka (cm. D.3).
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MpunoxeHune E
(cnpaBoyHoe)

Ckauku HanpaXXeHUA, Bbi3BaHHbIE MOJTHUEN
B pPa3fUyHbIX TOYKaX KpenmneHuUa KOMNoHeHTOB

E.1 KpaTtxuin 0630p

Mpw yctaHOBNEeHUM napameTpos MPOBOAHMKOB YCTPOWCTB 3alUThl OT UMIYIbCHBIX NepeHanpsikeHnn U COOTBET-
cTByIoWEro o6opyaoBaHusi AOKHLI ObiTh onpeaeneHbl BO3AEWCTBUSI CKAYKOB HAMNPSHKEHUS] B Pa3nuyHbIX TOYKaX pa3me-
LEHUS STUX KOMMNOHEHTOB. CKaykn HanpshkeHWs1 MOTyT BO3HUKHYTb B pe3yrnbrare TOKa MOMHWM M Nof BO3aenNCTBUEM
MHAOYKUMK B neTnsix. BosgencTBne CKauvkoB HanpsikeHUsl AOIDKHO OblTb HUXE YPOBHS 3alMTbl KOMIMOHEHTOBR (onpeae-
TNIEHHOTO MPW UCTbITAHUSX NO Mepe HeobXxoauMocTH).

E.2 Ckauku HanpskeHUs nNpyu yaape MosiHUM B 3faHue (coopyxeHue) (MCTOYHUK noBpexaeHus S1)

E.2.1 Ckauku HanpsXXeHUs B OTKPbITbIX TOKONPOBOAALMX HYACTAX U JIMHUAX KOMMYHUKaLUA, NOABEeAEeHHbIX K
30aHuI0 (COOpYXeHUIo)

Mpu yxoge B 3eMnio TOK MONHWUN OENUTCS MEXAY Ha3eMHOW CMCTEMON 3a3eMITEHUS, OTKPbITBIMU TOKONPOBOASILLW-
MW 4aCTSIMU M NIMHUSIMA KOMMYHWKaLUMIA HEMOCPEACTBEHHO UMK Yepe3 YCTPOWCTBA 3awmTbl OT UMMYNbCHBIX NepeHanpsi-
JKEHUN, CBSI3aHHbLIX CO 3ZaHUEM (COOPYXEHUEM).

Tak, Ir =k - 1 (E.1)

SIBMNSIETCH 4acCTblo TOKA MONHUWN, COOTBETCTBYIOLWLEIO KaXXAOW BHELUHEW NPOBOAALWEN YaCTU UM KOMMYHUKaUUW.
KoacbdbuumeHT k. 3aBucut oT:

- KOMMYEeCTBa napannenbHbIX NYTeN ToKa MOJHUM;

- YCMOBHOIO UMNegaHca 3a3emnenust Anst NoA3eMHbIX YacTer UM UxX Hag3eMHOro ConpoTUBNEHUS, €CNKU HaA3EM-
Hble YacTW COeUHEHbl C NOA3EMHbIMMY;

- YCNOBHOIO MMMNeAaHca CUCTEMbI 3a3eMIEHMsI.

Ons NoA3eMHbIX UHXEHEpPHbIX ceTell Kg = Z zY (E.2)
Z1+Z -
1+ (n1 +n 22)
. _ Z
A5 BO3AYLHBIX WHXEHEpPHbIX ceTell Kg = ; (E.3)

Z, +Z(n2 +m %J

raeé Z — yCrnoBHbI MMMNEAAHC CUCTEMbl 3a3eMIeHUs;

Z1 — YCNOBHbIV UMNEJAHC BHELWHWX YacTel unn kommyHukauui (tabnuua E.1), npoxogawmx nog 3emnen;

Z, — COnpoTUBIEHNE 3a3eMMeHNs ANA HaA3eMHbIX YCTAHOBOK, COEAMHEHHbIX BO3AYWHLIMU KOMMYHUKAUNSAMU C
3emnen. Ecnu conpoTuBnenvne 3asemneHns B TOYKaX 3a3eMIieHWUsi HEM3BECTHO, TO MOXeT GblTb MCNOMNb30BaHO 3Haue-
Hwe Z,, npmBegeHHoe B Tabnuue E.1 (rae yoenbHoe CONPOTUBNEHUE COOTBETCTBYET TOHKE 3a3eMSIeHus).

Mpumedvanune 1— B BbllueynomsaHyTon dbopmyne npearnonaraeTcsi, |To 3HaveHne Z, OaMHAKOBO BO BCEX
To4kax 3asemnenvs. Ecnu ato He Tak, cneayeT ucnone3oBaTtb 6onee CroXHbIe BbIPAXKEHUS;

n, — obuwee KONN4ECTBO BHEWHWUX HacTen UNu KOMMYHVKaLIWIA, MPOXOAsMX Nog 3emneit;

n, — obuee KONUYECTBO BHELHUX YacTel UM KOMMYHUKALUIA, NPOXOaAWMX Haa 3emneis;

I — TOK MOMHMKM, COOTBETCTBYIOWMI paccMmaTpuBaemoMy knaccy LPS.

Ecnu B nepeom npnbnmkeHun NoNnoeMHa TOKA MOITHUM MPOTEKaeT B CUCTEME 3a3emneHnst u Z, = Z,, 3HaveHue K,
MOXET ObiTb BBIYMCIEHO AN BHEWHNX TOKONPOBOASLWMX YacTel UM KOMMYHUKaLWIA:

ke = 0,5/(n + ny). (E.4)

Ecnm Bxoasiume KOMMyHUKaumu (Hanpumep, SNEeKTPUUECKUA N TENEKOMMYHVUKALMOHHBIE JIMHUM) HE SKPaHUPOBa-
Hbl UMM HE pasMelLEeHbl B METanM4eckom TpybonpoBoe, Kaxabil U3 n' NPOBOAHWUKOB KOMMYHWUKAUMIA HECET PaBHYIO
JOMI0 TOKa MOITHUN

ki =k, In', (E.5)
rae n' — obwee KONMYECTBO NPOBOAHNKOB.
Ins SKpaHMPOBAHHBIX KOMMYHUKAUWIA, COEONHEHHbIE B TOYKE BBOAA, 3HaveHusi Toka ki AnA Kaxgoro u3 n' npo-
BOJHMKOB SKPAHMPOBAHHbIX KOMMYHUKauun cnegyouwiee:
ki = ke Rg/ (n'Rg + Rg), (E.6)
rme Rg — omuyeckoe COMNpoOTUBMNEHWE Ha eauHuUy AJMHbI 3KPaHa;
Rc — omunyeckoe conpoTvBnNeHWe Ha eAuHULY AMNWMHbI BHYTPEHHEro NPOBOAHUKA.

Mpumeyvyanune 2 —Ipu ncnonbzosaHnn 31oM HGOPMyIbl MOXHO HEAOOLIEHUTL PONb 3KPaHa B OTKNOHEHUN TOKa
MOIMHUM M3-32 B3aMMHON UHAYKTUBHOCTU MEXAY CepAEYHUKOM U 3KPAHOM.
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Tabnuya E.1—3HayeHnsa ycrnoBHOro MMneaaHca 3asemrnenmnsa Z n Z, B COOTBETCTBUM C YAErNbHbIM CONPOTUBNEHNEM
rpyHrta

OMP . 2611) YCnoBHbIN MMNEAaHC 3a3eMIieHusi, COOTBETCTBYIOLLMIA Knaccy LPSb), Z, Om
Om | Il n—v
<100 8 4 4 4
200 11 6 6 6
500 16 10 10 10
1000 22 10 15 20
2000 28 10 15 40
3000 35 10 15 60
MpumevaHne 1 — 3Ha4eHus, NpuBEAEHHbIE B AaHHOM Tabnuue, COOTBETCTBYIOT YCNIOBHOMY MMMNeAaHcy
3a3eMneHns NoA3eMHbIX MPOBOAHMKOBR Npu ycnoBun umnynsca (10/350 mkc).
a) 3HaueHWsl, CBSI3aHHbIE C BHELUHMMY YacTsiMy AnvHol Gonee 100 m. [ns BHEWHKX YacTel C ANVNHON MeHee
100 M, € BbICOKMM yAenbHbIM COnpoTUBNeHuem 3emnm (> 500 Om - M), 3HaveHne Z; MOXeT OblTb YABOEHO.
b) Cuctema 3asemnenusi AorpkHa COOTBETCTBOBaTh TpeGoBanMaM nyHkTa 5.4 MOK 62305-3.

E.2.2 dakTopbl, BMIMAKLWNE HA NepepacnpeaerneHne ToKka MONTHAU B NIMHUAX aneKTponepeaa4u
Mpwv BbIYMCNEHNSX CriedyeT YYMTbIBaTbh HECKOMNBbKO PaKTOPOB, BAUAIOWMX HA aMnnnTyay u popMy CKaykoB Hanps-

XKeHus:
- ONMHa Kabensl BNMsieT Ha XapakTepucTUKM pacnpegeneHusi n opMy ckauka TOKa B COOTBETCTBUM C COOTHOLLE-

Huem L/R;

- pasnV4HbIN UMNeJaHC HyneBbiX U HasoBbiX NPOBOAHWKOR BIMSET HA pacrpedeneHre Toka Mexay NpoBOAHUKaMM.

MpumeyaHune — Hanpumep, ecnn Hynesol (N) NpOBOAHMK MMEET MHOXECTBEHHOE 3asemneHue, bonee
HM3Kvn umnegaHc N Mo cpaBHEHUIO C MMNegaHcoM (hasoBbIX NPOBOAHWKOB L4, Ly, 1 L3, 3TO MOXET NPMBECTU K TOMY, YTO
yepes npoeogHuk N 6yget uatn 50 % Toka, a octaBlumecs 50 % pacnpefensaTcs mexay Tpemsi ApYiMMU NPOBOAHUKaMM
(no 17 % B kaxgom). Ecnn N, L4, Lo u L3 »MeloT 0auHakoBbIi UMNeAaHe, TO Yepes KaxXabli MPOBOAHWK NpornaeT npubnwu-
anTenbHo no 25 % Toka;

- Ha pacnpegerneHve Toka BNUsET uMmneaaHc TpaHcdopmartopa [9T0 BO3AENCTBUE HE3HAYUTENBHO, €CNKU TPaHC-
cdopmMaTop 3awyeH YCTPOMCTBOM 3almThl OT MMMNYSbCHBIX NEPEeHanpPsPKeHW (LWYHTUPYIOWWMIA umneaaHc));

- COOTHOLUEHME MEXAY MOSIHLIM COMPOTUBIIEHUEM 3a3eMIeHUsi TpaHcHOpMaTopa U 3NEMEHTAMU Harpy3km mo-
XeT BO3ZAeMCTBOBaTh Ha pacnpeaerneHne Toka (YemM HWKe MMneaaHc TpaHcdopmaTopa, TeM Bbie CKaYkn Toka B CUCTe-

Me HU3KOro Hal'lpﬂ)KeHVIﬂ);

- napannernbHoe nofdkrioyeHne notpebutenei cHuxaeT apdeKTMBHOCTD UMNEJAHCA CUCTEMbI HU3KOTO Hanpsi-
XKeHuA, YTO MOXeT YaCTU4YHO MNOBLICUTL B HEW TOK MOITHUM.

E.3 Cxkayuku Hanps)XeHUs B IMHUAX KOMMYHUKaLIMI, NOABEAEHHbIX K 34aHUI0 (COOPYXEeHUIo)

E.3.1 Ckauku HanpsxeHus, BbI3BaHHbIE YAapPOM MOSTHUM B JIMHUU KOMMYHUKaLUN (MICTOYHUK noBspexzaeHusa S3)

Mpu ananuse ygapa MOMNHWM B KOMMYHMKaUMM HeobBXoauMO yumTbiBaTb BO3AEWCTBME TOKA MOMHUM HEnocpen-
CTBEHHO HA KOMMYHWKaUMKU U HA UX M30NSILMIO.

Bui6op 3HaveHns Ijyp MOXeT GbiTb OCHOBAH Ha MUCMONb30BaHUM 3HAYEHWUIA, NPpUBEAeHHbIX B Tabnuue E.2 n E.3 ana
HU3KOBOSMBTHBLIX CUCTeM, 1 B Tabnuue E.3 aAna TenekoMMyHUMKAUMOHHbIX CUCTEM, A€ peKoMeHAayemble 3HaveHusi Ipyp
COOTBETCTBYIOT YPOBHIO 3awmThl OT MonHum (LPL).

Tabnuua E2— Oxvgaemolli TOK NEperpy3ku B HU3KOBOJIBTHBIX CUCTEMAX, BbI3BAHHLIX CKAYKOM HaMpPsPKEHUS Mpy
yaape MonHuu

HuskoBonbTHas cucrema

Ynap monuHuu
B JIMHUW 3neKTponepeaaqn unu BGNU3M OT HUX

Ynap monHun s6nu3n
ananus (coopyxenns)®

Yaap MonHum, B 3gadue
{coopyxeHue)®

UcTouHuk noBpexaeHusa S4

UcTouHMK noBpex-

NCTOYHMK noBpex-
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LPL NcTouHUK nospexxaeHus
S3 (npamon yaap monHuu B (yoap MonHuu BGnuau AeHusa S2 (HaseaeH- Aevua S1 (HasegeH-
nuhuio snektponepenaun)® | nunum anextponepepaun)® HbliA TOK) HbIii TOK)
Cka4ok Toka Ckayvok Toka Ckauok Toka?) Cxauok Toka?
10/350 mkc, 8/20 mkc, 8/20 mkc, 8/20 mKc,
KA KA KA KA
n—Iv 5 2,5 0,1 5
Il 7,5 3,75 0,15 7,5
| 10 5 0,2 10
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OkonyaHue mabnuue! E.2

MprvmedyaHu a— Bce 3Ha4YeHUs1 COOTBETCTBYIOT OJHOMN JIMHUN KOMMYHVKaLMW.

8) 3HayeHUst OTHOCATCA K CRyYalo yaapa MONHUM B NOCNEAHUI cTon® NMHUK snekTponepeaaqn B6rman MHoro-
XUINBHOrO NpoBoga (Tpu asbl U HOMb) KOMMYHUKALMA.

b) 3HaueHWs COOTBETCTBYIOT BO3AYLIHLIM fIMHUAM KOMMYHMUKaLWA, [N Noa3eMHbIX KOMMYHUKaLWii 3HaqveHne
cnegyet pasgenuTb Ha gBa.

) dbopma NETNIM U PacCTOsiHME OT WCTOYHMKA MHAYKUMM BIMSIIOT HA 3HAYEHUA OXMAAEMOro Toka meperpyaku.
3HaveHuss B Tabnuue E.2 oTHOCATCA K KOPOTKOMY 3aMblKaHWIO B KOHTYPE HEeSKPaHWPOBaHHOW MeTnn pasnuyHomn
thopMbl B BonbLMX 3AaHMsX (30Ha NeTnn okono 50 M2, wupuHa 5 M), Npu 9TOM OT CTeHbl 3AaHUs (COOPYKEHUS!)
JOIMkHO BbiTe paccTosiHve 1 M, LPS Haxogutcs B HEIKPaHWPOBAHHOM WU CTPOSILLEMCS 34aHWMKU (COOPYXEeHUN)
(k. = 0,5). ins gpyroii NeTnu 1 XapakTepucTVK 34aHUs (COOPYXEHUs) 3Ha4eHUA QOMKHbI ObiTb YMHOXEHb! Ha Koad-

uumneHTbl Kgq, Kgo, Kgz (cM. MOK 62305-2, nyHkT B.4).

9) MIHaYKTMBHOCTB M CONPOTUBNEHME NeTNM BIUSIOT Ha CKAaUuOK HaBeaeHHOro Toka. Ecrin conpoTMBneHne netmnu
HEe3Ha4YMTENbHO, CKa4YoK TOKa AomkeH ObiTb NPUHAT B pasmepe 10/350 mkc. 310 crnyYaw, Korga YCTPONCTBO 3almThbl OT
UMMYMbCHbIX NePeHanpPsPKEHN KOMMYTUPYIOLLEro TUna yCTaHOBMEHO B MHAYLMPYEMOM KOHTYpE.

Tab6nwnua E.3 — Oxugaembin TOK Neperpyskn B TENEKOMMYHVKALMOHHBIX CUCTEMAaX, BbI3BaHHbIN CKaykaMu Npu yaape

MOITHUU
TenekoMMyHUKaLMOHHbIE CUCTEeMbl
Yoap MOnHUM B TE€NEKOMMYHUKALMOHHBIE NIMHUK Yaap monHuu B6nu3n  |Ygap mMonHuu, B 3naHue
unu B6IMaM OT HUX ananus (coopyxeHus)° (coopyxenue)°©)
LPL AcTodHKK noBpexaeHus AcTovHuk nospexgeHua S4 NcTOUvHUK noBpex- MCcToUuHMK noBpex-
S3 (npsmMon yaap mMonHuu (yoap monHwu B6nusu Aenna S2 (uHaykum- | AaeHua S1 (MHAaykum-
B TENEeKOMMYHUKaLUOHHbIE TENIEKOMMYHUKALMOHHBIX OHHBIA TOK) OHHBbIA TOK)
mHAn)?) nMHKiT))
Cka4ok Toka CKa4oK Toka Cxauok Toka? Crauok Toka?
10/350 mke, 8/20 mke, 8/20 mkc, 8/20 mxce,
KA KA KA KA
N—Iv 1 0,015 0,1 5
Il 1,5 0,025 0,15 7,5
| 2 0,035 0,2 10

MpwumeyaHwuna—Bce s3HaueHnss COOTBETCTBYIOT OHOW JIMHUM KOMMYHUKaLWIA.

a) 3HaueHns OTHOCATCS K HESKPAHMPOBAHHBIM MUHUAM KOMMYHUKAUMIA C GOMbLIMM KONUYECTBOM ABYXWIb-
HbIX MPOBOAHMKOB. [INl HE3KPaHMPOBAHHOIO MPOBOAA NPUMEHUMbIE 3HAYeHUs1 MOryT ObiTb B 5 pa3 Bbilue.

b) 3HaueHMsi COOTBETCTBYIOT BO3AYLLHLIM HESKPAHMPOBAHHBIM NIMHUAM KOMMYHUKAUMIA. [INs NOA3EMHBIX KOM-
MyHUKaLMM 3Ha4YeHus cnepyeT pasgenutb Ha ABa.

©) dopma NeTnM n paccTosHUe OT UCTOUHMKA MHAYKUMM BIMSIOT Ha 3HAYEHUs! OXMOAEMOro ToKa Neperpyaku.
3HaveHus B Tabnuue E.3 oTHOCATCA K KOPOTKOMY 3aMblKaHUIO B KOHTYpe HE3KPaHUMPOBAHHOW METNU pasnuyHOW
hopmbl MapLIpYTOM B GOMbLUMX 34aHMSX (30Ha NeTnm nopsaka 50 M2, WwrpnHa 5 M), Npy 3TOM OT CTeHbl 34aHMs
(coopyxeHust) ormkHO 6bITb paccTosiHme 1 M, LPS HaxoanTcs B HE3KpaHUPOBAHHOM WMWK CTPOALWEMCS 34aHUU
(coopyxenun) (k. = 0,5). [ins1 apyrow nNeTnu n xapakrepucTuK 34aHus (COOPYXEHWN) 3HAYEHNA AOMKHBI BbITb YMHO-
XeHbl Ha koadpduumeHThbl Kgq, Kgo, Kgz (cM. MIK 62305-2, nyHkt B.4).

9 NononHuTenbhyio MHAOPMALMIO MOXHO MOMY4UTh B [6].

Insa skpaHMPOBaHHBIX NMMHUI KOMMYHMKaLMIA 3HAYEHWA TOKa neperpysku, npveeaeHHsie B tabnuue E.2, moryt
6bITb YMHOXEHbI HA KO03thdumumeHT 0,5.

Mpwumevanwne—lpeanonaraercs, YTO COMNPOTUBNEHNE 3KpaHa NPUONN3NTENBHO PaBHO COMPOTUBMEHUIO BCEX
napannernbHbIX NUHUI NPOBOAHUKOB.

E.3.2 Ckauku HanpsaXeHus, BbI3BaHHbIE YAApOM MOSNTHUU BONU3N NUHUIA KOMMYHUKAUUA (MCTOYHUK NOBPEX-
aeHua S4)

Ckauky HanpspKeHwsl, Bbi3BaHHbIE YAApOM MOINHUM BONW3W NUHWIA KOMMYHWUKaUWIA, UMEIOT HAMHOTO MeHbLUe SHep-
MK, YeM CKauky, BbI3BaHHbIE YAAPOM MOSIHMM B JNIMHUM KOMMYHUKAUMA (MCTOMHUK noBpexaenns S3).

Oxupaemble TOKU Meperpyskn, COOTBETCTBYIOLWME ONpeaeneHHOMyY YPOBHIO 3awmTbl oT monuuu (LPL), npuBeaeHsb!
B Tabnuue E.2.

Ina sKkpaHUPOBaHHBIX NMMHUI KOMMYHUKaLMIA 3HAYEHWA TOKa neperpysku, npveBefeHHole B Tabnuue E.2, moryT
6bITb YMeHbLIeHbl Ha koaddumumenT 0,5.
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E.4 Ckauyku HanpsXeHus, BbI3BaHHbIe BO3AENCTBUEM UHAYKUUKN (MCTOYHUKU NoBpexaeHna S1 unu S2)
E.4.1 O6wme nonoxeHusn
Ckaykn HanpskeHusi, Bbi3BaHHble BO34EVWCTBMEM MHAYKUMKM, BO3HUKaOWEW B MarHUTHOM nMone npu ygape
MOSTHMM (MCTOYHMK S2) unu Npu ABUXEHWU TOKa MONHWKM BO BHewHux LPS wnu B npocTpaHcTBeHHOM akpaHe LPZ 1
(uctouHuk S1), nmetoT o6bIMHO ckadok Toka 8/20 mkc. Takve ckadku cnegyeT paccmarpueaTb nmbo B cucteme LPZ 1,
nmbo B cucteme LPZ 1/2.
E.4.2 Ckauku HanpsaxeHUs B He3KpaHupoBaHHon LPZ 1
B HeakpaHuposaHHon 3oHe LPZ 1 (Hanpumep, 3awpweHbl Tonbko BHewHne LPS cornacHo MOK 62305-3 ¢ wunpw-
Hol neTtnn Gonee 5 m) cnedyeT OXnaaTb OTHOCUTENBHO BbICOKMX CKAYKOB HaMNpPsiKeHWUs, Bbl3BaHHbIX MHAYKUMEW nog
BO34ENCTBUEM MArHUTHOrO Mons.
Oxvgaemble TOKM Neperpyskun, COOTBETCTBYIOLLME OnpeaeneHHOMY YPOBHIO 3awmTel 0T MonHum (LPL), npueeaeHs!
B Tabnuuax E.2 n E.3.
E.4.3 Ckauku Hanps»KeHUs BHYTPU 3KkpaHuposaHHon LPZ
B LPZ ¢ atheKTMBHbIM NPOCTPaHCTBEHHLIM 3KpaHMpoBaHveM (Tpebyemas WwupuHa netnvm meHee 5 M B COOTBET-
cTBumn ¢ npunoxenmem A MOK 62305-4) ycnoBuss [na BO3HUMKHOBEHWSI CKaYKOB HanpsikeHus nog BO3geriCTBUEM
MHAYKUMM B MarHUTHOM Mone meHee BnaronpusTHbl. B Takom crniyvae ckadku HanpsikeHWsi HAaMHOTO HUXe, YeM npuse-
AenHble B E.4.2.
BHyTpn LPZ 1 BO3gencTBMe MHOYKUMM HWXE BCNeacTBre AeMnMpOBaHUA STUX BO3OEWCTBUIN NPOCTPaAHCTBEHHbIM
3KpaHoM.
BryTtpy LPZ 2 ckaukv HanpsixeHus ewe Gonee CHwXeHbl BCNEACTBME KackagHOro BO3OEMCTBUA MPOCTPaHCTBEH-
HbIX 3KpaHoB LPZ 1 n LPZ 2.
E.5 O6wan nuncopmaumsa 06 ycTponcTBax 3aiuTbl OT UMNYSbCHbIX NePeHanpsKeHUn
Mcnonb3oBaHwe yCTPOWCTB 3awWyTbl OT UMMNYIbCHBIX NEPeHanpsikeHnii 3aBUCUT  OT WX CNOCOBHOCTU  BblAEPXKK-
BaTb HanpshkeHne B COOTBETCTBUM € Knaccudukaumen MOK 61643-1 [7] onsa anekTpu4eckux CMCTeM U B COOTBETCTBUMN C
MG3K 61643-21 [8] ons TenekOMMYHUKaUMOHHbBIX CUCTEM.
YcTponcTBa 3awpmThl OT UMMYNbCHBIX NepeHanpsXeHnn, NCnornb3yeMbie B COOTBETCTBUN C UX YCTAHOBKOW, NpUMe-
HSII0T B CNeayowmnx cnyYasx:
a) Ha BBoge nuHWi KOMMYHVKaUWi B 3gaHune (coopyxeHue) (B rpanuue LPZ 1, Hanpumep, B OCHOBHbBIX rpaHMuLax
pacnpegenexuss MB):
- YCTPOMCTBA 3aLUMTbl OT MMNYMbCHBIX NMepeHanpskeHnn, NpoBepeHHbie ans Iyp (TMNUYHBIN ckavok Toka 10/350),
Hanpvmep 3aluTHbIEe YCTPOWCTBa Knacea |,
- YCTPOWMCTBA 3aWWTbl OT UMMYMbCHLIX NEePeHanPsiKeHU, NPoBepeHHbIe Ans Iy (TMNMYHBIN  ckadok Toka 8/20),
Hanpumep 3awmTHble ycTponcTea knacca ll.
b) B HenocpeacTBeHHON 6nusocTu OT 3awmuiaeMoli annapatypsl U o6opygosaHus (B rpavuue LPZ 2 v wwupe,
Hanpumep BO BTOPWYHLIX TpaHuuax pacrnpegenenus SB unu gna BoixogHoro rHesga SA):
- YCTPOVCTBA 3alWwyThbl OT UMMYMNbCHBLIX NepeHanpstkeHnn, nposepeHHble ansa Iyp (TMnnuHbIl ckavok Toka 10/350),
Hanpumep 3awmuTHOE YCTPONCTBO knacca | anekTpnmyeckmux 3awmTHbIX YCTPOUCTB;
- YCTPOWCTBA 3alLMTbl OT MMNYNbCHBIX NEepeHanpskeHun, NpoeepeHHble Ans Iy (TunmuHbl  ckayok Toka 8/20),
Hanpumep 3awmTHOe ycTporcTeo knacca ll;
- YCTPOWCTBa 3aWUThl OT UMIMYNbCHBIX NepeHanpsikeHWn, NPOBEPEHHbIE NMPU BO3AEWCTBUM COYETaHUS] pasnuy-
HbIX CKauKoOB TOKa (TMMNYHBLIN cKa4ok Toka 8/20), Hanpumep 3awmTHOe ycTponcTeo knacca lil.
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Mpunoxenne OA
(cnpaBou4Hoe)

CBeaeHUs 0 COOTBETCTBUM CCbINOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
CCbINOYHbIM HaLMOHaNbHbLIM cCTaHAapTam
Poccuitckon degepauun

Ta6nuuya A1

0O60o3Ha4YeHre CCbINMOYHOIro MexayHa- CTteneHb O6o3HaveHue M HaMMeHOBaHMe COOTBETCTBYIOLLEro
poAHoro crtaHgaprta COOTBETCTBUA HaUMOHAanNLHOro craHgaprta
M3K 62305-2:2010 IDT OCT P M3K 62305-2—2010 «MeHegpxmeHT pucka. 3a-
wmta o1 monHum. Yacte 2. OueHka pucka»
M3K 62305-3:2010 — *
M3K 62305-4:2010 — *

* COOTBETCTBYIOWMI HAUMOHANbHbLIA CTaHOAPT OTCYTCTBYeT. [10 ero yTBepxaeHusi peKoMeHayeTCst Cnosnb3o-
BaTb NepeBOd Ha PYCCKUI 513blK JAHHOIO MeXAyHapoAHoro craHgapta. NepeBoj OaHHOIO MeXOyHapOAHOro CTaH-
Japta Haxogutcs B PegepanbHOM MHpOPMALMOHHOM (DOHAE TEXHUYECKMX pernameHToB M CTaHA4apTOB.

MpumeyaHune — B HacTosiwen Tabnuue MCNONb3OBaHO cregytollee ycrnoBHoe o6o3Ha4YeHne cTeneHun
COOTBETCTBUSA CTAHAAPTOB:
- IDT — ngeHTu4YHbIe CTaHgapThl.
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