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Mpeancnosune

Llenn n npuHuunel cTaHgapTusaumm B Poccuinckoin eagepaupn yctaHorneHsl degepanbHbiM 3aKOHOM OT
27 nekabps 2002 . Ne 184-93 «O TexHUYECKOM perynnpoBaHumny», a npasina npuMeHeHUs HauMoHanbHbIX CTakH-
paptos Poccuiickoin Pegepaumm — FMOCT P 1.0—2004 «CtaHgapTusauus B Poccuiickoit egepavin. OcHOBHble
NONOXEHWS»

CBefieHUnA o cTaHaapTe

1 NOAFOTOBJIEH ABTOHOMHON HEKOMMepYEeCKon opraHusaunein «HayyHo-uccneaoBaTeNbLCKUA LLEHTP
KOHTPOIIA N ANarHOCTUKN TexHudeckmx cuctem» (AHO «HULU KA») Ha ocHoBe coBCTBEHHOTO ayTEHTUYHOrO Nepe-
BOAA Ha PyCCKUA A3bIK MEXAYHAPOAHOIo CTaHAapTa, ykazaHHOro B pasaene 4

2 BHECEH TexHu4ecknum koMuteTom no ctangaptusaummn TK 10 «MeHepKMeHT pucka»

3 YTBEPXXOEH 1 BBEQEH B JEMCTBUE Mpukaszom PeaeparnsHoro areHTCTBa No TexHU4eckomy perynu-
poBaHuio n MeTponorum ot 30 Hoabps 2010 1. Ne 795-cT

4 Hactoawumi ctaHaapT uaeHTu4eH mexxayHapogHomy ctaHgapty MOK 62305-1:2010 «3awmta 0T MOHWN.
YacTtb 1. O6wme npuHumne» (IEC 62305-1:2010 «Protection against lightning. — Part 1: General principlesy).

HanmeHoBaHuWe HacTosLLEero cTaHaapTa UsMEeHeHO OTHOCUTENBHO HAMMEHOBaHUS YKa3aHHOrO MeXayHapoa-
HOro cTaHAapTa Ana npuseaeHus B cooteetcTane ¢ FOCT P 1.5—2004 (nogpazaen 3.5).

Mpu npumeHeHNU HacToALero cTaHAapTa pekoMeHayeTCsl UCMONb30BaTb BMECTO CCbINTIOHHbIX MeXayHa-
POAHBIX CTaHAAPTOB COOTBETCTBYIOLLNE UM HauMoHanbHble CTaHAapThl, CBeAEHNUS O KOTOPbIX NPUBEAEHb! B A0-
nosnHUTENBHOM NpUnoXxeHun JA

5 BBE[AEH BINEPBbIE

NHbopmatust 06 UsMEHEeHUsIX K HacmosiuweMy cmaHOapmy nybnukyemcst 8 exe200H0 uzdasaemMoM UHop-
MaUUOHHOM ykazamere «HauuoHansHble cmaHdapmbi», 8 mekem UaMeHeHUl U romnpagok — 8 eXeMeCcsayHo
usdasaembix UHGhopMaUUOHHbIX yKazamessix «HauyuoHaneHbie cmaHdapmely». B criydae nepecmompa (3ameHbl)
unu ommeHsl Hacmosiujeao cmarfapma coomeemcemeyroujee ysedomrieHue bydem onybriUKo8aHO 8 EXeMeCHY-
Ho usBasaemMom UHGhopMaUUOHHOM yKa3amerne «HauyuoHansHsle cmaHOapmel». Coomeememeyrolasi UHGhop-
Mauyusi, yeeGoMIIEHUE U MEKCMbI pa3MeLyaromes makke 8 UHGhopMayUOHHOU cucmeme obLue20 oJ1b308aHUS —
Ha ogbuyuansHom calime DedeparibH020 a2eHmemea o MEXHUYECKOMY peeynuposaHuio U Memporoauu 8 cemu
UHmepHem

© CrangapTuHdopm, 2011

Hacrosiumii ctaHaapT He MOXET BbITh MOMHOCTHIO UMW YAaCTUYHO BOCNpousBeAeH, TMPaXKUpoBaH U pacnpo-
CTpaHeH B kauecTse opuumManbHOro uagaHus 6es paspelueHua deaeparnsHoro areHTCTea Mo TeXHAYECKOMy pery-
NUPOBAHWIO 1 METPOMOMN
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BBepeHune

Yaap MonHMKU B 3gaHne (COOpPYXeHWe) uam B6/IM3N HEro SBASETCA UCTOYHUKOM OMACHOCTW A5 XXU3HU ©
3/10pPOBbS NIOAEN, COXPAHHOCTM 34aHUSA (COOPYXEHUST), EFO COAEPXKMMOTO U MHXEHEPHbIX ceTeil. MoaTomMy paspa-
60TKa 1 MPUMEHEHNE Mep 3aLLNTbl OT MOJIHWI IBNSIETCA OYEHb BaXHOI 3ajayel

Heo6x04MMOCTb 3aWnTbl OT MOJTHUM ONPEeLENsitoT B COOTBETCTBUM C CUCTEMON MeHeMKMEHTa pucka u c
y4yeToM 3KOHOMMYEeCKOoro adhekTa oT MCNONb30BaHNUA Mep 3aluTbl OT MOMHUU. ONncaHne MeHeaXMeHTa pucka,
CBSI3aHHOTO C 3alMTOIN OT MONHUK, NpuBedeHo B M3OK 62305-21).

PekoMeHzauun, npuBeAeHHble B HACTOSLLEM CTaHAapTe, NO3BONSIOT paspaboTaTt 3h(heKTUBHbIE MEPDI 3a-
WK1Tbl, 06ecneymBatoLLme CHIKEHNE pUCKa NOPaXKeHW MOSTHUEN

Bce Mepbl 3aWWnTbl OT MOJTHUMN AO/IXKHbI OblTb MHTErPUMPOBaHbI B 06LY0 cUCTEMY 3awuTbl. C NpakTUyYeckoin
TOUKM 3PEHUS KPUTEPUN NPOEKTUPOBAHNSA, pa3paboTki, BHEAPEHWUS! Y MOCTOSHHOTO NPUMEHEHUSI MEp 3aLLNUTbI OT
MOJIHUN MOXHO OTHECTW K O4HOW M3 ABYX rpynn:

- nepBasi rpynna onpeaensieT Mepbl 3alnTbl, HEO6X04MMbIE /151 YMEHbLIEHUSA NOBPEXAeHNs 3aaHnii (co-
OPYXEHWNIA) N CHWKEHUSI ONACHOCTUW A151 XKU3HW 1 300P0BbSA HaXOAAWMXCA B HUX tofeli. DTON rpynne mep noces-
weH M3K 62305-32);

- BTOpas rpynna onpegenseT Mepbl 3aWuTbl, HEO6XOAUMbIE A1 CHUXKEHUSI KOSIMYECTBA OTKA30B 3NEKTPU-
YeCKMX U 3NEKTPOHHbIX CUCTEM, HaXOASALMUXCA B 3[aHNSAX (COOPYXeHUsX). DTON rpynne mMep 3alinTbl NOCBALLEH
M3K62305-43»

B3aMMOCBSi3b pas/iMyHbIX CTaHAAPTOB MO MPUMEHEHMIO Mep 3alWuTbl OT MOMHWM (CTaHAapTbl cepuu
M3K 62305) npuBefeHa Ha pucyHke 1

MpYMeHSIEMbIN B HACTOALLEM CTaHAaPTe MeXAYHapoAHbIi cTaHAapT pa3paboTaH TEXHUYECKUM KOMUTETOM
M3K/TC81 «3awmuTa oT MOSTHUW».

PucyHok 1 — B3ammocsA3b cTtaHgapToB cepun M3IK 62305 no npMmeHeHU0 Mep 3aluTbl OT MOJSIHUU

1) M3K 62305-2:2010 «3awmnta ot MonHun. Yactb 2. MeHegxmeHT pucka» (IEC 62305-2:2010 «Protection against
lightning — Part 2: Risk management»).

2) M3K 62305-3:2010 «3awmrta oT MO/HMKU. YacTb 3. dusnyeckoe NoOBpexAeHue 3naHuii (CoopyXeHwuid) n Buapbl
onacHocTu Ans xu3Hu nwogei» (IEC 62305-3:2010 «Protection against lightning — Part 3: Physical damage to structures
and life hazard»).

3 M3K 62305-4:2010 «3awmTta OoT MONHUKU. YacTb 4. DNeKTpuYeckme 1 3/1IeKTPOHHbIE CUCTEMbl B 34aHUAX (Coopy-
xeHnsax)» (IEC 62305-4:2010 «Protection against lightning — Part 4: Electrical and electronic systems within structures»).

\Y,
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HAUWOHANBbHBIU CTAHAOAPT POCCUUCKOWN OEOAEPALUUMU

MeHeaXMeHT puUcKa
3ALUUTA OT MOJTHUU
YacTtb 1

O6wune nNpuUHUMNLI

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

DaTta BBegeHus — 2011 — 12 — 01

1 O6nactb npumeHeHus

HacTtoawuit ctaHgapT ycTaHaBnMBaeT obLme NpUHLMMbI 3aWUThl OT MOMHUW 34aHWIA, COOPYXEHWUI N NX
YyacTel, BKMHoYaa HaxoasLWmnXcs B HAX JIOAeN, UHXEHEPHBIX CeTEeN, OTHOCALLMXCS K 34aHUI0 (COOPYKEHUIO), 1
ApYrnx o6beKkToB.

HacToswwmia ctTaHaapT He pacnpocTpaHseTcs Ha:

- Xene3HoAopOoXHble CUCTEeMbI;

- aBTOTPaHCNOPTHLIE CPEACTRA, BOAHbIV 1 BO3AYLLUHbLIA TPAHCMOPT, a Takke Ha NpUBpeXXHbLIE COOPYKEeHUS;

- NoA3eMHble TpybonpoBodbl BbICOKOro AaBneHus;

- TpyGonpoBoabl NMMHWIA 3neKkTpornepeaqn U TENeKOMMYHUKaLUWIA, He CBSI3aHHbIe C 3alyLiaeMbIM 34aHuem
(coopyxeHuem).

MpumeuaHwue — 3awmra OT MOMHUU BbIWENEPEHUCTIEHHBIX CUCTEM OCYLLECTBNSETCH B COOTBETCTBUU C
3aKkoHoAaTenbHbIMU U obsizaTenbHbIMK TpeboBaHUAMKU, NPaBMNaMm U HOpMammn, AENCTBYIOWMMU Ha TeppuTopun Pd.

2 HopmatuBHbI€ CCbINIKU

B HacTosiLLeM cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChISNIKA Ha crieyoLLue CTaHaapThbI:

M3K 62305-2:2010 3awmra oT MonHuK. HacTb 2. MeHemkmeHT pucka (IEC 62305-2:2010, Protection against
lightning — Part 2: Risk management)

M3K 62305-3:2010 3awpmra ot MofHUK. HacTb 3. Pusnueckoe NnoBpeXxaeHWe 30aHnii (COOpY>KEHWUIA) N BUOGI
onacHocTu ans xusHu mogen (IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to
structures and life hazard)

M3K 62305-4:2010 3awmTa oT MONHUN. HYacTb 4. DnekTpudeckue 1 3rIEKTPOHHBLIE CUCTEMBI B CTPYKTYpax
(IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems within structures)

3 TepmuHbI M onpeaeneHns

B HacTosilem cTaHgapTe NpUMeHeHb! criedytolume TepMUHBI C COOTBETCTBYIOLLMMIA ofpeaeieHUsIMU:

3.1 pa3psag monHuu B 3eMmnio (lightning flash to earth): SnekTpudeckunii paspsag mexay rpo3osbiM obrakoM
W 3eMnein, COCTOSILLIMIA U3 OAHOTO UMW HECKOJTBbKUX YAAPOB MOMHUN.

3.2 Hucxoaawmn paspaa (downward flash): SnekTpudeckuin paspsig (MonHUK) OT rPo30BbIX 061aKoB K
3emne, HauMHaLMIACS HACXOAALLUM NMOEPOM.

MpwumeyaHune— Hucxoaswmit paspsig COCTOMT U3 NEPBOrO MMIYNbCA, KOTOPLIA MOXET CONPOBOXAATHLCA
nocnegylowmmn umnynscamu. OguH UM HeCKoNbKO UMNYNBLCOB MOFYT COMPOBOXAATLCA ASIMTENbHLIM YAAPOM MOMHWUK.

Usnanue ocpuuuansHoe
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3.3 Bocxogawun paspaa (upward flash): SnekTpudecknin paspsa (MOMHAKW) OT 3eMIIX K rPo30BLIM 06na-
KaM, HauMHaoLLMACA BOCXOASALWAM NMOEPOM.

MpumeyaHun e — Bocxogsawmi paspsig COCTOMT M3 NEPBOro ANUTENBHOIO YAAPa, KOTOPbIA MOXET CONPOBOX-
JaTbCA UMW He COMPOBOXAATBCS MHOXECTBEHHBIMU MOCMeAyoWwUMM uMmnyrbcamm. OauH UM HECKONbKO MMNYNbCOB
MOTYT COMPOBOXAATbCHA ANWUTENbHBIM YA3POM.

3.4 yaap monHuum (lightning stroke): EQUHWUYHBIA anekTpu4eckuiA paspsg MOMHUA  Mexay o6nakoM 1
3eMnei.

3.5 kopoTkuin yaap (MonHuu) (short stroke): Yacte MonHuW, npeacTasnsiollas coboi KpaTKUA UMNYNbC
ToKa.

MpunmeyaHune—KopoTkuin yaap npoaomxaeTcs B TeueHue BpemeHun T, (06blMHO meHee 2 mc) (cm. pucy-
HOK A.1), NpY KOTOPOM 3HAYEHUE CUNbl TOKA CHWXAETCHA A0 YPOBHSI BABOE MEHbLUE MUKOBOTO 3HaYeHWs.

3.6 anuTenbHbIN yaap (MonHuu) (long stroke): Yactb monHuu, npeacTaensiiowas cobor npoaormkuTesb-
HbIA UMNYIBC TOKA.

Mpwumeyanne—Illepnoa Bpemenn T ong, B TEUEHME KOTOPOTO CUIa Toka MorHum npesbiwaet 10 % nNUKoBoro
3HaveHus I, 06bIMHO COCTaBNSAIoWMI OT 2 Mc A0 1 ¢ (CM. pucyHOK A.2).

3.7 MHorokpaTHbIi yaap (MonHuu) (multiple strokes): MonHusi, coctosilas B cpegHeM ns 3—4 yaapos,
0BbI4HO C MHTEPBASIOM BpEMeHU MeXay HUMW, NPUBNU3UTENbHO paBHLIM 50 Mc.

MpuMeyaHwMe— YacTo MHOrOKpaTHbLIN yAap MOMHUM MPEACTaBNseT cobol HECKONbKO AECATKOB YAApOB C
MHTEepBanamm mexgy Humm ot 10 mc go 250 mc.

3.8 Touka nopaxeHusn (MonHuen) (point of strike): Mecto Ha NoBepXHOCTN 3eMNX UMK BbICTYNAKOLWAN
0b6bekT (Hanpumep, 3aaHune, LPS, NMHUM KOMMYHUKaUWIA, AepeBo U T. M.), B KOTOpoe yaapsieT MOJTHUSL.

MprvMeyaHue— MonHUA MOXET UMETb HECKOILKO TOYEK MOPaXKEHUSA.

3.9 Tok MonHuu (lightning current); i: SNekTpU4ecKMi TOK B TOUKE NopaXeHUst MOSTHUEe.

3.10 nukoBoe 3HauYeHue (Toka MonHuu) (current peak value); I: MakcumanbHoe 3HauyeHUe cusbl Toka
MOTTHUMN.

3.11 cpeaHss kpyTU3Ha (MMNynbca Toka) (average steepness of the front of impulse current): CpegHee
3HaYeHue N3MeHeHUs cunbl Toka 3a Nepuoa BpeMeHn At = £, — t,, xapakrepusyrowee UHTEHCUBHOCTb YBENUYEHUS
CUMbl TOKA 3a HaYvasbHbIA Nepuos paspsiaa MOMHUN.

MpumeyaHune— CpeaHsis KpyTU3HA UMIMyNbCA TOKa paBHA PasHOCTU Ai = i(ty) — i(ty) 3HaYeHUi cunbl Toka B
Havane v B KOHUe NHTepBana Af, geneHHow Ha Af = t, — {; (cMm. pucyHok A.1).

3.12 panutenpHocTk hpoHTa (MMNynbca Toka) (front time of impulse current); T,: MapameTp, paBHbIi
NpPoJoMKUTENBHOCTU BpeMeHU, B TeHEHNE KOTOPOro cua Toka MonMHUN HaxoanTtcsa B MHTepsane oT 10 % 0o 90 %
MUKOBOTO 3HAYEHUS ToKka MOSTHUN, YMHOXEHHON Ha 1,25 (cM. pucyHoK A.1).

3.13 HayanbHbIA MOMEHT UMMNYNbca Toka (yenoBHbIR) (virtual origin of impulse current); O,: 3HaveHune
BpeMeHU, COOTBETCTBYIOLLIEE TOUKE NepeceyeHust NPsIMON, coeUHsIIoLLEN ToukK, cooTBeTcTBYIoWwMe 10 % 1 90 %
MUKOBOro 3HAYEHUA CUNbl TOKa, C OCbio BpeMeHWn. Ha rpaduke Toka AnuUTensbHOro yaapa MOSHUKA (CM. puUcy-
HOK A.1) 8Ta TouKa NexxnT Ha ocu BpemeHu nesee 10 %-HoM TOYKN Toka MOMHWN Ha BenudmHy 0,1 T;.

3.14 Bpema nonycnaga (toka monHuu) (time to half value of impulse current); T,: MapameTp, pasHbIi
NPOACIPKATENBHOCT BpeMEHU OT Ha4arbHOro MOMEHTa MMNYrbca Toka MoSHAM O, A0 MOMeHTa BpeMeHH, korga
cuna Toka yMeHbLuMnach A0 3Ha4YeHUs1, PaBHOro MOSIOBMHE NMKOBOTO 3HAYEHWs TOKa MOSTHUN (CM. pucyHOK A.1).

3.15 npogonxutenbHocTb yaapa (MonHuu) (flash duration); T: BpemMsi Hannunsa Toka MOMHUNA B TOYke
ropakeHust MONHNEN.

3.16 Bpemsa anuTenbHoro yaapa monHuu (duration of long stroke current); T, ong: IMpogomk1TensHOCT
BPEMEHW, B Te4YeHWe KOTOPOro cuna Toka AnvTenbHOro yaapa MonHun coctasnsieT 6onee 10 % NUKoBOro sHave-
HUA TOKa MOSTHUM (CM. pUCYHOK A.2).

3.17 3apsaa monHuu (flash charge); Qg asy: DNEKTPUYECKNIA 3apsa, PaBHbIN MHTErpany oT pyHKLUM ToKa
MOJTHWW NO BCEW NPOAOIKUTENBHOCTI yaapa MOSTHAW.

3.18 3apsag umnynbca (impulse charge); Qsport: ONEKTpUYECKWiA 3apsad, paBHbIA MHTerpany oT yHKLM
TOKa MOJSTHWW MO NPOAOIKUTENBHOCTU pa3psiga UMMYbca MOSTHAM.

3.19 3apsap anutenbHoro yaapa (long stroke charge); Q, ong: OMeKTprieckuii 3apsg, paBHbIA UHTerpany
OT hYHKLMM TOKA MOSTHWW MO MPOJOIBKATENBHOCT ANUTENBHOTO yaapa.

2
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3.20 yaenbHas aHeprus (specific energy); W/R: SHeprusi, paBHas UHTerpary kBagpaTta CUnbl TOKa MOMHUN
1o BCeW NpOACIKUTENIbHOCTU yAapa MOSTHUN.

MpwumeyaHne— YagenbHas sHeprvs npeacTaensieT cobon aHepruio, BuiAENsieMyio TOKOM MOIHUW Ha eAUHULY
CONpPOTUBIEHUS.

3.21 yaennHas aHeprua uMnynbca Toka (specific energy of impulse current): OHeprus, pasHas uHterpa-
ny KkBagpara CUrbl Toka MOMHWN NO BCE NPOAOIKUTENBHOCTA UMIMYNbCa MOMHUAN.

n punmMevyaHnune — Y,qeanaﬂ JHepIvsa ANUTenbHOro yaapa T1oka MONHUM He3HavuTernbHa.

3.22 3awmwaemoe 3paHune (coopyxeHue) (structure to be protected): 3aaHue (coopyxeHue), Ans KoTo-
poro Heobxoauma 3aLuTa oT BO3ASWUCTBUSI MOJTHUM B COOTBETCTBUN C TPeGOBAHUAMM HACTOSILLEro CTaHaapTa.

Mpn™MeyaHune— awmwaemsle 3aaHUA (COOPYXeHUs1) MOryT GbiTb dacTblo Gonee KpynHbIX 3paHUIA
(coopyXeHui).

3.23 nuHuA koMmyHuKauui (line): JIuHuA anekTponepegayuvn Unv TenekoMMyHUKaLMoHHas IMHUA, noase-
AEHHbIe K 3alLMLLaeMoMy 30aHUI0 (COOPYKEHUIO).

3.24 TenekoMMyHUKauuoHHan nuHuA (telecommunication line): NTuHWMA kKOMMyHUKaumiA, obecneunsato-
Luas cBA3b ¢ 060pya0BaHWEM, PACTIONOXKEHHBIM B 3[aHUU (COOPY)XEHWUN), B TOM YMCNe NMHWN TenedOoHHON CBA3K
WU NINHAW NepedaYdn AaHHbIX.

3.25 nuHua anekTponepegaum (power lines): PacnpegenvrenbHas NMHAA KOMMYHUKaLWA, NpeaHasHa-
YeHHas 4 NoAaYvu 351eKTpUYEeckon SHepruv B 3aaHue (CoopyXeHune) n NUTaHUA PacnonNOXEHHOo B HEM 3M1eKTpy-
YeCcKOro 1nm anekTpoHHOro obopyaoBaHus. JIMHWS anekTponepedadn MOXeT OblTb HU3KOBOSBTHOWN U BbICOKO-
BOMBTHOM.

3.26 ypap monHuu B 3aaHue (coopyxeHue) (lightning flash to a structure): Yaap monHum B 3awmwaemoe
30aHue (CoopyXKeHue).

3.27 ynap monHumn B6nu3n 3gaHusn (coopyxeHus) (lightning flash near an object): Yaap monHum B Touky
MopaKeHNs, pacrnonoXeHHYHo AoCTaToOuHO BrM3KO OT 3aLLMLLAeMOoro 3AaHUsA (COOPYXKEHWUA), KOTOPLIA MOXET Bbl-
3BaTb NepeHanpshkeHue B ceTu.

3.28 anekTpuyeckan cuctema (electrical system): Cuctema, skniovatowias B cebs anemeHTsl, pabotato-
LLIME OT HN3KOBOSBTHBLIX UCTOHHMKOB HaNpsiKeHusl.

3.29 anekTpoHHas cuctemMa (electronic system): Cuctema, Brntovatowas B cebs UyBCTBUTENbHbIE SM1EK-
TPOHHblE KOMMOHEHTBI, TaKVe, KaK TenekoMMYHUKaLMoHHoe oBopyaoBaHWe, KOMMNbIOTEPbI, CUCTEMbI YTPaBIieHUs 1
n3mMepuTeribHble CUCTEMbI, CUCTEMbI PaAMNOCBA3MN, CUIOBbIE SIEKTPOHHbBIE YCTaHOBKA.

3.30 BHyTpeHHMe cucTeMbl (internal systems): SnekTpuyeckme 1 aneKTpoHHbLIE CUCTEMBI, PaCTIONOXEH-
Hble BHYTPU 30aHNs1 (COOPYXKEHUST).

3.31 dbuanyeckoe nospexaeHue (physical damage): NospexaeHue sgaHus (CoopyxXeHus) U ero coaep-
XUMOTO WA SIMHUIA KOMMYHUKALIMA, NoNyYeHHoe BCeACcTBME BO3AENCTBUS MOSTHIM, MOBIEKLIee MexaHudeckoe,
TepMunyecKkoe, XMMUYECKoe NoBpeXxaeHne Ui B3pbiB.

3.32 Bpen xuBbIM cylecTBaM (injury of living beings): YBeube nnu cMepTb NIOAEN UK XKUBOTHBIX, NOJTy-
YeHHble OT MOPaXXeHUs 31eKTPUHECKAM TOKOM, BbI3BaHHBIM SSIEKTPUYECKUM Pa3psigoM Ui CKAYKOM HanpsKeH st
noa Bo3gencTsmeM MOSHAN.

n pumedvyaHune — HECMOTpﬂ Ha TO YTO Bpe[ XUBbIM CyLLLECTBaAM MOXET SABNATLCA CreACTBUEM CaMbIX Pa3HbIX
MPVYYH, ANs LUenen HacTosWero cTaHgapTa TePMUH «BPE[ XMBbIM CyLLieCTBaM» NogpasymMeBaeT norny4eHue TpaBm (unu
mbenb) BCNeaCTBME NOPaXEHUs! SNEKTPUYECKMM TOKOM (Tun onacHoctu D1).

3.33 oTKa3 aneKkTpuvecknx U anekTpoHHbIX cuctem (failure of electrical and electronic systems): Mo-
BpEXAEHWEe 3NEeKTPUYECKAX U SIIEKTPOHHBIX CUCTEM BCNIEACTBUE 3/1EKTPOMarHUTHOrO MMMNynbea yaapa MOHUK.

3.34 anekTpomarHuUTHbIN UMNynbc MmonHum (lightning electromagnetic impulse); LEMP: OnektpomarHut-
Hoe BO3Je/CTBNe ToKa MOMHWK, Bbi3biBatoLlee, BCEACTBNE PE3UCTUBHBIX, UHAYKTUBHBLIX 1 eMKOCTHBIX CBS3EN,
CKa4oK (HapacTaHune) Toka, HanpPshKeHUs 1 HanpsHKEHHOCTI 3NEKTPUYECKOro, MarHUTHOTO U 3/1eKTPOMarHUTHOro
rnonen.

3.35 uMnynbcHoe nepeHanpsikeHue (surge): Peakunii nogbem HanpskeHUs!, BblaBaHHbIA SNeKTpoMarHuT-
HbIM MMNYSILCOM YAapa MOSTHUM 1 NPOSBISIIOLLMICA B BUE NOBLILLEHNS 3MEKTPUYECKOro HaNPsKEHNA U Toka
A0 3Ha4YeHU, NpeACTaBnsAOLLMX ONACHOCTb ANA U30NALUN UK NoTpebuTtens.

3.36 3oHa 3awuThl oT MonHuu (lightning protection zone); LPZ: 3oHa, Ans KOTOpoWl ycTaHOBMEHb! napa-
MeTpbI 3/1eKTpOMarHUTHOM cpedbl Npy yaape MOrHAN.

MpumeyaHue— paHULbl 30HbI 3aLMTHI OT MOSTHUM He 06S3aTenNbHO SBMSATCA (PUIUYECKUMU PaHMLaMu
(Hanpumep, CTeHbl, Mo W NepeKkpbITUs).
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3.37 puck (risk); R: OTHOLLEHWE BEPOATHBLIX CPeAHUX exeroaHbIX noTepb Modein n npoayKLum, Bo3HUKato-
LLMX N3-32 BO3OENCTBUS MOSMHUK, K 0BLLeMy KONMMYeCTBY NtoAen U NpodyKumm, HaxoasLWNXes B 3awMLLaeMom
30aHUn (COopYXKEHNN).

3.38 npuemnembin puck (tolerable risk); Rr: MakcumarnsHoe gonycTumoe sHaveHne pucka ans sawumiua-
€MOro 3faHNsA (COOPY>KEHUS).

3.39 ypoBeHb 3awwmThl oT MonHuum (lightning protection level); LPL: Yucno, cooTseTcTByloWwee Habopy
3Ha4YeHW NapaMeTPOB TOKa MOSTHAM U XapaKTepuaytoLLiee BEPOSTHOCTb TOTO, YTO B3aMMOCBA3aHHbLIE Makcumaris-
Hble U MUHUMarbHbIE 3HAYEHWs MapaMeTPOB KOHCTPYKLMM He ByayT NpeBbileHbl NPy BO3AEACTBAN MOSTHUMN,

MpuMeyYaHmne— YpoBeHb 3aLMTEl OT MOITHWM UCMONb3YIOT NpU pa3paboTke Mep 3alyTbl OT COOTBETCTBYIOLErO
Habopa napameTpoB TOKa MOIHUMW.

3.40 mepbl 3awuThI (protection measures): Mepbl, npegnpuHUMaemMele No OTHOLLEHUIO K 3aLlyLLaeMoMy
30aHUI0 (COOPYXKEHNIO) C LIeSbHo CHUXKEHWNA pUcka.

3.41 zawmTa ot monHuum (lightning protection); LP: KomnnekcHas cuctema salutbl 3gaHus (COOPY>KeHUs )
W/ ero aNeKTPUYECKNX N 31IEKTPOHHBIX CUCTEM OT BO3AENCTBUSI MOSTHWM, KOTopasi 0bbIMHO BrtovaeT LPS u
Mepbl 3aLMUThl OT 3MEKTPOMarHUTHOro UMMynbca yaapa MOHUM.

3.42 cucrema 3awmTtbl oT MonHuu (lightning protection system); LPS: KomnnekcHas cuctema salutsl oT
MOIMHWUM, NpeAHasHavYeHHas 451 yMeHbLUEHNS hU3NHEecKUX NOBPEXAEHN 3AaHUI (COOPY>KEHWUIA) MpU yaape Morl-
HUW B 3aaHKe.

MpumeyaHune—LPS cocTouT 13 BHEWHUX Y BHYTPEHHUX CUCTEM 3aLLMTbI OT MOITHUW.

3.43 BHelWHAA cucTeMma 3alinUThl OT MonHUM (external lightning protection system): Yacts LPS, cocToa-
LLas U3 CUCTEMbl MOSTHUENPUEMHUKOB, CUCTEMbI TOKOOTBOAOB U CUCTEMbI 3a3€MIIEHUS.

3.44 BHyTpeHHAA cucTeMa 3awWuTbl oT MonHUK (internal lightning protection system): Yacts LPS, co-
CTosILasi U3 CUCTEMbI YpaBHMBaHUA MOTEHLMAMOB U CPEACTB AMIEKTPUYECKON N30NALUK BHewwHen LPS.

3.45 cucrema monHuenpueMHUKOB (air termination system): Yacte BHewHen LPS, B koTopon ncnon.-
3ylOT MeTasIMYeckne arieMeHTbI, Takue, Kak NpyThbl, apMaTypHYHo CeTKy, TOKOOTBOALI UM BEPTUKANbHbIE TPOCHI,
npeaHasHaveHHble 4nsa nepexsara MOMHUK.

3.46 cucrema TokooTBogoB (down-conductor system): HYacTb BHewHen LPS, koTopas npeaHasHaveHa
0N OTBeAeHWS ToKa MOMHNM U3 CUCTEMbI MOMTHUEMNPUEMHUKOB B CUCTEMY 3a3EMITEHUSI.

3.47 cucrema 3asemneHus (earth-termination system): YacTb BHewHen LPS, npeaHasHaueHHaa Ansa ot-
BeAEHWs TOKa MOJSTHWAN U paccenBaHNs ero B 3emrie.

3.48 BHelLHMe TokonpoBoasiume Yactu (external conductive parts): OTKpbITbie MeTanIM4eckue YacTu,
BXOJsLMe B 3allMLLaeMoe 30aHKne (COopYKeHUe) Uy BbiIXoasaLLMe 13 Hero, Takue, Kak TpybonpoBopa, 3nemMeHTbl
MeTanm4ecKkoro kabens, MeTannM4ecknii Bo3ayxoBoa 1 T. 4., KoTopble cnocobHbl MPUHATL Ha cebs 1 NposecTu
YacTb TOKa MOMHUN.

3.49 ypaBHuBaHue noteHuuanos (lightning equipotential bonding); EB: CoeaunHenne ¢ LPS metannu-
YeCKNX 3IEMEHTOB 3aHWs (COOPYKEHWS) HanpsaMYo UK Yepes YCTPONCTBA 3aLlMThl OT UMMYSbCHBIX NepeHanpst-
JKeHWIA, NpeaHasHa4veHHoe NS CHDKEHWS pa3HOCTU 3NeKTPUYECKMX MOTEHLMANIOB, BO3HUKAOLER Mo Bo3aei-
CTBNEM MOSTHWK.

3.50 ycnoBHbIN MMNeaaHc 3azeMneHuns (conventional earthing impedance): OTHoOLLEHWE NUKOBOrO 3Ha-
YeHWS HaNPSXKEHNS B KOHTYPe 3a3eMIIeHUs1 K NMKOBOMY 3HAUEHMIO TOKa B KOHTYPE 3a3eMIleHus], KoTopble B obLuemM
cny4ae HabntogatoTcs He OQHOBPEMEHHO.

3.51 mepbi 3awmTtbl ot LEMP (LEMP protection measures); LPM: Mepebl, npeanpvHiMaemMble A5 3awwuTb
BHYTPEHHNX CUCTEM OT BO3AENCTBUA 3NEKTPOMArHUTHOro UMnyrbca yaapa mosnHumn (LEMP).

Mpumeyanune—LPS aBnaerca YacTbto o6LWEN CUCTEMBI 3aLLUMTHI OT MOSTHUK.

3.52 marHuTHbIN 3KpaH (magnetic shield): 3akpbITbIi, MeTanIMYeCcKUin, NOAOGHbIA ceTKe UMK CMTOLWHOR
LLMT, YKPbIBAOLLMA 3alluLaemoe 30aHne (CoopyXKeHNe) UK ero vacTb, NpeaHasHavyeHHbIA Anst cCokpalleHnst
KOSIM4ecTBa OTKA30B 3IIEKTPUHECKUX U SMEKTPOHHBIX CUCTEM.

3.53 ycTponcTBo 3aWmMThl OT MMNYNbCHBLIX NepeHanpsikeHUn (surge protective device); SPD: YcTpoii-
CTBO, NpeHasHavYeHHoe A1 orpaHUdeHUs NepeHanpsKeHUA N CKaukoB HanpsiKeHNst; yCTPONCTBO COAEPXKUT no
KpalHe Mepe O0fMH HENMUHENHBINA KOMMOHEHT.
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3.54 cucTema 3aWKUTBLI OT UMMNYNbLCHBLIX NepeHanpskeHun (coordinated SPD system): Habop ycTpoiicts
3aLUTBI OT UMNYJILCHBIX NepeHanpPsXeHNIA, OMKHBIM 06pa3oM nogobpaHHbIX, COrnacoBaHHbIX U YCTaHOBMEH-
HbIX, POPMUPYIOLLNA CUCTEMY 3aLLMTHI, OGECNEUNBAIOLLYIO CHUKEHUE KOSIMYECTBA OTKA30B 3MEKTPUYECKUX U
3MNEKTPOHHBIX CUCTEM.

3.55 HoMmuHanbHoe BblAepXXMBaeMoe UMMy bCcHOe HanpsixeHue (rated impulse withstand voltage level);
Uy IMnynbcHoe HanpsikeHue, yCTaHOBIIEHHOE N3roToBmUTeNeM Anst 06opyaoBaHns Ny ero oTaebHbIX YacTew,
XapakTepuaytoLee cnocobHOCTb U3OMSALMMN BEIAEPKMBATL BPEMEHHbIE NEPErPY3KN Mo HaMPSHKEHWHO.

MpwnmeyaHune— B HacTosWeM cTaHAapTe UCNONb30BaHa TONBKO Pa3HOCTb MOTEHLUMANOB MEXay NPOBOAHM-
KaMu nog, HanpsbkeHueM W 3emnen.
(M3K 60664-1:2007 [1])

3.56 nsonupyiollee cpeactso (isolating interfaces): YcTponctso, cnocobHoe yMeHbLUTL BO3AENCTBNE
CKau4KOB HanpshkeHUs (BbI3BaHHbIX HaBe4EHHbIM TOKOM) B JIMHUAX KOMMYHUKALIWIA, BXOAALWMX B 30HY 3aLUWTbl OT
MOJTHWN.

MpumevaHus

1 N3onupylowum cpeacTBOM SIBMSIOTCS pa3Bsi3biBalowme TPaHCHOPMAaTopbl C 3a3eMMNEHHbIM 3KPaHOM MexXay
0OMOTKaMm, Kabenn 13 ONTUYECKOro BOJIOKHA, HE CoAepKalume meTanna, U ONTPOHBbI.

2 N30nsiuMOHHbIE XapaKTEPUCTUKMN M3ONMPYIOLLErO CPeACTBa AOIKHbI COOTBETCTBOBATb KOHKPETHOW CUTyaL UK.

4 MapameTpbl TOKa MOSTHUMN

MapameTpbl TOKa MONHWW, UCNONb3yeMble B cTaHdapTax cepun MOK 62305, npuBeaeHs! B npunoxkeHun A.

PYHKLUNA TOKa MOSHUK OT BpeMeHU, UCronb3yemasl 4518 aHanusa, npusegeHa B npunoxxeHun B.

UHdbopMaLma ans MogennpoBaHns Toka MOSTHAM NPW UCTIbITaHUAX NpuBedeHa B npunoxxeHun C.

OcHoBHble NapameTpbl, UCMOoSb3yeMble B TabopaTopHbIX YCIOBUSX AJ1s1 MOAEeNMpoBaHASA BO3AEACTBUS MOJT-
HWW Ha KOMNOHeHTLI LPS, npueseaeHs! B npunoxeHun D.

UHdpopmaLms o ckaukax HanpsbkeHNs!, Bbi3biIBaEMbIX MOMTHUEN B pasnUYHbIX TOYKaxX yCTaHOBKN, NpuBedeHa
B npunoxexuu E.

5 ﬂospexqquMe BCrneacTeve nonagaHUAa MOMHUU

5.1 MoBpexaeHne 3aaHUIA (CoopyXeHU)

MonHusi, nonagaroLas B 3gaHne (CoopyXeHNe), MOXeT NPUBECTU K NOBPEXAEHUSAM HEeNOCPeACTBEHHO B
30aHUN (COOPYXEHUN), TPaBMaM U CMepTU JIFo4el 1 MoBPEXAEHUIO UMYLLIECTBA, BKIOYAA OTKa3bl BHYTPEHHUX
cuctem 3gaHus. MNoBpexaeHns 1 oTkasbl MOTYT NPOSIBNSATLCSA Ha TEPPUTOPUN HENOCPEACTBEHHO BONN3KN 3aaHNS
(coopy*eHWs) 1 OXBaTbIBATL MPUIEraloLLyH TeppuTopuo. MacluTab ackanavmm paspyLeHuii 3aBUCUT OT XapakTe-
PUCTUK 30aHNs1 (COOPY)KEHUS) 1 MapamMeTPOB MOSHAN.

5.1.1 Bo3geicTBUEe MONMHUM Ha 3OaHue (CoopyXkeHue)

OCHOBHble XapaKTepUCTUKN 3AaHNUS (COOPYKEHNST), NOABEPKEHHOIO NOTEHLUMANLHOMY BO3AEACTBUIO MOS1-
HWUW, BKMOYatoT B cebs:

- MaTepuarsl, U3 KOTOPbIX MOCTPOEHO 3aHMNe (ApeBecuHa, KUpnu4, 6eToH, Xene3obeToH, MeTann);

- PyHKLMOHarbHOE HasHaueHue (kunor oM, oduc, chepma, Teatp, rocTUHULA, LWKona, 6onbHULa, My3eN,
LiepKoBb, TIOpbMa, yHUBepMar, 6aHK, 3aBof, NPOMbILLIIEHHbIE U CIOPTUBHBIE COOPYXKEHUSA);

- coAepXNMoe 3aaHuns (CoopyKeHus), 0cobeHHOCTH ero obutaTenen (Noam v KMBOTHbLIE) U HanM4ue B 3aa-
HUM roOpHOYUX UM HEropHOUNX, B3PLIBYATLIX U HEB3PLIBYATLIX MaTepuUarios, 3NeKTPUYECKNX 1 AreKTPOHHBIX CUC-
TEM C HA3KUM UM BLICOKAM BbIAEPXKMBAEMbIM HaMpPsHKEHNEM;

- JIMHUN KOMMYHUWKALLWA (MUHUW SneKkTponepeaaqun, TeNeKOMMYHMKALWOHHbIE NUHAN, TpyBonpoBoabl U T. 4.);

- CyLLecTByOLME U NpedocTaBnseMble Mepbl 3awuThl (HanpUMep, 3aluMTHbIe Mepbl AN CHKeHUs hran-
YeCKUX MOBPEXAEHUA 1 ONMACHOCTU NS XU3HN, CHUXKEHUS KONMYECTBa OTKA30B BHYTPEHHUX CUCTEM 30aHWSA);

- MacwTab pacnpocTpaHeHWs ONacHOCTU: 3AaHUs1 (COOPYKEHWUST) C 3aTPYAHEHHON 3BaKyaLnen; 3aaHus (co-
OPYXXEHUS1), B KOTOPbLIX MOXET BO3HUKHYTb MaHWKa; 30aHNsA (COOPYXeHWs ), onacHble 4 npuneratoLwmMx TeppuTo-
pYIA; 30aHKA (COOPYXKeHUs), onacHble NS OKpy>KaroLLen cpeael.
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B tabnuue 1 npusegeHo onucaHne BO30eACTBUS MOMHAW Ha pasfinyHble TUMbl 34aHUA.

Tab6bnuya 1 — OnucaHne BO3RENCTBUS MONHUM HA PasfMuHble TUMbI 30aHUN (COOPYXEHNI)

Tun 3panua (CoopyxeHus) B COOTBETCTBUU
C ero pyHKUMAMU U/MNKU coaep>KUMbIM

Bosaenctene mMonHuun

XKunon gom

KopoTkoe 3aMblkaHue B 3NEKTPUHECKMX CeTAX, MOXap U MatepuarnbcHbIN
ywepb.

MoBpexaeHne, 0BLIMHO OrPaHNYEHHOE CaMUM 38aHMEM (COOPYXEHUEM),
noaBepXXeHHbIM BO3AEACTBUIO B TOYKE MOPAXEHUS MONHUEN.

OTka3 aneKkTpU4ecKoro U aNeKTPOHHOTO 060PYAOBAHUA U WHXEHEPHBLIX
ceTeli (Hanpumep, TENEBU3OPOB, KOMMNBIOTEPOR, MOAEMOB, TENeOHOB U T. a1.)

3panne depmbl

OnacHOCTb BO3HWUKHOBEHMWSI NOXapa M ONACHbIX CKAa4YKOB HaNpPsiKeHusl, a
TaKKe HaHEeCEHUs matepuanbHoro yuwepba (NepBUYHBIN PUCK).

MpekpaleHre Nogaym anekTPOSHEPIMU N BO3HUKHOBEHWE ONACHOCTU Arist
KM3HM JOMALLHEro CKOTa M3-3a OTKa3a 3NEKTPOHHOMO YNpaBNeHUs CUCTEM
BEHTUNSALMY, NMOAAYU NULLM U T. 4.

Teatp

locTuHMua

Wkona

YHuBepmar

CropTVBHBIE COOPYXEHUSA

MoepexpeHne anekTpuyeckoro obopyaoBaHus (Hanpumep, 3NeKTpPooc-
BelleHUs1), KOTOpoe C GonblLIOK BEepOATHOCTLIO MOXET NPUBECTU K NaHMKe
cpeay nogen.

OTka3 noxxapHOW TPEBOIMW, KOTOPLIN MOXET NPUBECTU K 3adepXKe Bbl-
MONHEHUS NPOTUBONOXAPHbLIX Mep

bank
CTpaxoBasi KoMmnaHus
Kommepueckas komnanusi v T. g.

BolwenepeuncneHHbie NpoGnemsl NNIOC NPoOGNembl, BoiTEKaowme 13
noTepu CBsiau.
OTKa3 KOMIbIOTEPOB U NOTEPA AAHHBIX

BonbHuua
Canartopuii
Tiopbma

BblwenepeuncneHHsle Npo6nembl NAC npobnemMbl GonbHbLIX, HAXoas-
LMXCST B OTAENEHUM MHTEHCMBHON Tepanuu, U TPYAHOCTM MPW CMAceHUU He-
NOABMXHBIX BONbHBIX

MpombllneHHoe npeanpuaThe

JononHutensHoe BO3AECTBME MOITHUM BO3HWKAET B 3aBUCUMOCTU OT
chepbl A4eATENBHOCTU W MMYLLECTBA NPeanpuaTUii, NPOBnemMsl paHXUpyIoT-
CA B npegernax oT ManbiX K HeZIONMyCTUMbIM MOBPEXAEHUSIM U NOTepsim Npo-
M3BOACTB

My3el n apxeonormyeckue packornku

HeBoamecTumble noTepu, cCBsid3aHHble C HaHeCeHnem Bpeaa obbekTam

LlepkoBb KYNETYPHOTO 3Ha4Y€eHWUA B 30aHUKN (COOPYXEHUN)
TenekoMmMyHMKaLMK Heponyctumasn notepsi obWeCcTBEHHbIX KOMMYHUKaUUIA
OneKTpocTaHumm

dabpuka NUPOTEXHUYECKUX M3pe-
nmn

3aBog No Npou3BoACTBY 6oenpuna-
coB

MocnencTBus noxapa u B3pbiBa ANs 3aBoga v 6rnmanexalumx OKpecTHo-
cTen

XuMunyeckun 3aesog

HedTeneperoHHoit 3aBog

fApepHasa ycrtaHoBka

Buoxumnueckan nabopartopua u
3aBof

Moxap v B3pblB HA 3aBoAe C MaryGHbIMM AN MECTHbIX XUTenen n rno-
GanbHLIMU A OKPYXXAaIoWEn cpeabl MocneacTeusiMmn

5.1.2 UCTOYHUKU U TUNDBI NOBPEXAEHUA 30aHUN (COOpYXeHUI)
OCHOBHbBIM UCTOYHUKOM NOBPEXAEHWI SABNsieTcs yaap MOMHAK. B 3aBUCUMOCTW OT NONOXEHUA TOYKW Nopa-
XXEeHUS MOSTHWeN OTHOCUTENBbHO paccMaTpUBaeMoro 3aHus (CoopyXXeHUs) A0SKHbI ObITb YUTEHbI creayrowme

CUTyauuu:

a) S1: yaap MorHuK B 3aaHne (COopyKeHUE);
b) S$2: yaap monHuu 613N 30aHus (CoopyeHus);
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¢) S3: yaap MOnHWU B NUHUN KOMMYHUKALIMIA 3aaHUs1 (COOpYXXeHUs);

d) S4: yaap MonHUM BONN3N SIMHWIN KOMMYHUKaLIMIA 30aHus (CoopyKeHus1).

a) Yaap MonHun B 3aaHNe (COOPYXXEHUE ) MOXKET BbI3BaTb:

- MOSIHOE WU YacTUHHOE paspyLUeHne, Noxap WWn B3pbiB BCreACTBUE BbICOKOW TeMnepaTypbl Ayrv Mon-
HAM, MOBLIWEHUA SMEKTPUHECKOro Toka B MPOBOAHMKAX, MPUBOASILLETO K UX NMeperpeBy U pacnsiiaBneHuno
mMeTania;

- BO3ropaHue u/vnu B3pbiB BCAeACTBUE UCKPOBOIo paspsaa npy nepeHanpsikeHWW, BbIaBaHHOM pPe3nUCTUB-
HBIMU N UHAYKTUBHBIMU CBA3AMU U pacnpocTpaHEeHNEM YacTy Toka MOMHUW;

- BpeA X1BbIM CyLLIeCTBaM BCNEACTBUE NOPaKEHUS 31EKTPUYECKAM TOKOM, NpousoLLeaLlero npu ckadke
HanpsbkeHNA UNu NoA Bo3AeNCTBUEM JIEKTPUYECKOrO TOKa, BbI3BaHHbLIX PE3UCTUBHBIMW U MHAYKTUBHLIMU CBA3A-
MW, BO3HUKaOLWMMW NOA BO3AENCTBUEM TOKA MOSTHUW;

- O0TKa3 U c60 BHYTPEHHUX CUCTEM BCNEACTBAE BO3AEWCTBUS NIEKTPOMarHUTHOro UMMynbca yaapa
MOJTHAW.

b) Yaap MonHu1 BGnn3mn 34aHus (CoopyXXeHnUs1) MOXET Bbl3BaTb:

- 0TKa3 UnNn c60i BHYTPEHHUX CUCTEM W3-3a BO3AEACTBUS 3JIEKTPOMAarHATHOIO UMMysbca yaapa MOSTHUM.

) Yaap MonHuW, HanpaeneHHbIA B MMHAM KOMMYHUKaLWIA 30aHUs (COOPYXKEHUsT), MOXET BbI3BaTb:

- BO3ropaHue n/unu B3pbiB BCEACTBAE UCKPOBbIX Pa3psiAoB, BbI3BaHHLIX TOKOM MOSTHUA U NepeHanpsike-
HWEM B SIMHUAX KOMMYHUKaLIA;

- BpeA X1BbIM CyLLeCcTBaM BCrieACTBUE MOpaXKeHUs! SNIEKTPUYECKUM TOKOM MPU CONPUKOCHOBEHUN C MPOo-
BOAHWKaMW oA BbICOKAM HanpskeHUeM B 34aHUM (COOPY>KEHWUM), BbI3BaHHOTO TOKOM MOSTHAM U TOKaMu, HaBefieH-
HbIMU Yepes SIMHUA KOMMYHUKaLWIA;

- 0TKa3 Unu c6oi BHYTPEHHWUX CUCTEM BCieACTBUE NepeHanpsikeHUiA, NOSIBAAIOLNXCA B SIMHUSIX KOMMYHU-
KaL Wi 30aHns (COOPYKeHUs ).

d) Yaap mMonHum B6nM3m NIMHWIA KOMMYHUKaLIWIA 30aHUs (COOPYXKEHUs) MOXET BbI3BaTb:

- 0TKa3 U cBoii BHYTPEHHWUX CUCTEM BCNEACTBUE NepeHanpsikeHNs!, BbISBAHHOTO MOSTHWUEN B JIMHUSIX KOM-
MYHUKaLA 30aHNs (COOPYIKEHUS).

MpumevyaHune 1— Pabora co c6osAMM BHYTPEHHUX CUCTEM HE SIBINSIETCS NPEAMETOM PAaCCMOTPEHUSI CTaH-
aaptoB cepun MOK 62305. Ota Tema paccmotpeHa B M3K 61000-4-5 [2].

MpumevyaHune 2—lNpegnonaraetcs, YTO TONBKO UCKPOBLIE paspsiabl, HECYLLME TOK MOMTHUM (MONTHOCTBIO UITU
YacTWYHO), CNOCO6HbI BbI3bIBaTh BO3ropaHue.

MpumevaHune 3 — Ygapsl MONMHUM B BbICTynarowme Tpy6onpoBoas! unv BGMMam o1 HUX OObIMHO HE HAHOCST
ylwep6 3aaHnio (COOpYXeHWIo), NPU YCIOBUM, YTO OHU CBsi3aHbl C TOKOOTBOAAMM 3daHus (coopyxenus) (cM. MIK 62305-3).

B pesynsrate cBoero BoO3AeNCTBUA MOMHUA MOXKET BbI3BaThb TPW TUMNa NOBPEXAEHNIA:

- D1: Bpea XnBbIM CyLLIeCTBaM OT MOPaXKeHUs 3NeKTPUIECKAM TOKOM;

- D2: dusnyeckoe nospexaeHue 3aaHnst (CoopyKeHust) (Moxap, B3pbIB, MEXaHUYECKOE pa3pyLUeHUe, XMMU-
Yeckue BbIBpOChl) BCeACTBUE BO3AENCTBUSA TOKA MOSTHAM N MCKPOBLIX paspsiaos;

- D3: oTKa3 BHYTPEHHWX cUCTeM BCreACTBME BO3OENCTBUS S11eKTPOMarHUTHOro MMynbsca yaapa MOosTHUN.

5.2 Tunbl noTepb

Kaskabii TN notepb, 04MH UM B KOMBUHALMWN C APYTUMA, MOXKET NPUBECTU K pasfniHbIM NOTEPSM B 3aLLu-
LLIaeMoM 34aHUN (Coopy>KeHun). Tun NoTepb 3aBUCUT OT XapakTepucTuyK 3alluiLiaeMoro obbekTa.

Cranpaptsl cepun MOK 62305 paccmaTtpuBatoT crieaytoLume TUMbl NoTepb A5 34aHUst (COOPYKEHUS):

-L1: noTepwu, cBsA3aHHbIE C rMBenso UM TPaBMUPOBaHWEM NoaeN;

-L2: notepwu, cBsA3aHHbIE C NOSHLIM UM YaCTUYHBIM pa3pyLUeHeM OBLEeCTBEHHbIX KOMMYHUKaLWA;

- L3: notepu, cBsizgaHHble C HaHeCeHneM Bpeaa oGbekTam KynbTYPHOro HazHauYeHus;

- L4: skoHOoMU4ecKMe NoTepu B 34aHUN (COOPY>KEHUN), ero coaepXXUMOM, TMHUSAX KOMMYHUKaLMUIA /AN npu
HapyLLeHUM UNn NpekpaLleHn AeATeNbHOCTA.

Motepu Tuna L1, L2 1 L3 moryT 6bITb pacCMOTpEHbI Kak NOTEPU CoLMalibHOrO 3HaveHus!, noTepun Tvna L4
ABMSIOTCH SKOHOMUYECKAMU MOTEPSIMMU.

Mpwnwmeyanwne—B crangaptax cepum MOK 62305 Takve koMmyHanbHble ycrnym, kak nogady rasa, sogsl, TB
curnana, TenedoHHyo CBS3b 1 obecneveHne SNeKTpo3Hepruel, paccmMaTpuBalT Kak OGLLEeCTBEHHbIE KOMMYHUKaLMM.

CBs3b Mexay UCTOHYHUKOM MOBPEXAEHNS, TUMOM NOBPEXAEHUS U BO3HMKAIOLLMMI NOTEPsAMU NpUBedeHa B
Tabnuue 2.
CBa3b TiNa noTepb, TUMa NOBPEXAEHWS U COOTBETCTBYIOLLETO prcKa NokasaHa Ha pUcyHke 2.
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Tab6nuuya 2— loBpexaeHns 1 notepu B 34aHUN (COOPYXEHUN) B COOTBETCTBUM C PA3/INMYHBIMU TOUKAMW NOPaKEHWs
MOJTHUEN

Touka nopaxeHusa CxemaTuyeckoe n3o06paxeHne TOuKu MNCTOUHUK Tun nospex- Tun notepu
MOJHVEl yAapa MOonHUn noBpexaeHuns feHusn P
L1, L4b>
B 3gaHue (coopy- D1 L1, L2, L3, L4
XeHune) S1 D2 Lla> L2, L4
D3
B6nu3n 3gaHus
(coopyxeHus) S2 D3 Lla), L2, L4
B nvHUM Kommy- D1 L1, L4b)
HUKauunii 3gaHuns S3 D2 L1, L2, L3, L4
(coopyxxeHus) D3 na), L2, L4
B6/113 KOMMYHMK-
Kauuii 3gaHus S4 D3 na), L2 L4

(coopyxeHus)

a) Tonbko ANsA 34aHuii (COOpPYXXEHMUIN) C pUCKOM BO3HMKHOBEHMWS B3pbiBa W AN GOMbHUL WX OAPYTUX 34aHWIA
(coopyXeHuit), B KOTOpbIX NPV yaape MOJIHWM B 3faHne BO3HMKAEeT yrpo3a Ans nogen.

b) Tonbko Ans 3gaHuii (COOPYXEHWi), B KOTOPbIX NPU yaape MOMHUU B 3[aHWe BO3HWKAEeT yrpo3a A/1s XWU3HK
XUBOTHbIX.

Puck Puck Puck Puck
K1 r2 R3 *4
Tun
notepu MoTepw, CBSA3aHHbIE OKOHOMWYecCKue notepu
B 34aHn1 (COOpYXeHUN),

C HaHeceHVeM Bpeda

06bekTaM Ky/bTypHOro

HasHayeHns B 34aHUM
(coopyxeHun)

€ro COAePXNMOM, JIMHUAX
KOMMYHUKaLWin ninnm
npy NpekpaleHnn
fesATenbHOCTH

XUThOwn &1

5
b2 ; C
g@% it
Fo&s
21*1
®

5

a) Tonbko AnA 60NbHUL, UK APYrUX 3A4aHuii (COOPYXXEHWA), Npu OTKa3e BHYTPEHHMX CMUCTEM KOTOPbIX HEMEA/IEHHO BO3HMKaeT
OMacHOCTb A1 XWU3HU 1 300POBbS NOAEN.
b Tonbko Ans 34aHNil (COOPYXKEHWiH), NPU MOBPEXAEHUW KOTOPbIX BO3HWMKAET Yrpo3a A/1 XU3HW W 3[0POBbSA XWUBOTHbIX.

PucyHOK 2 — Tunbl NOTEPb U COOTBETCTBYIOLWMIA UM PUCK, BbI3BAHHbLIN Pa3NMYHbIMK TUNAMU MOBPEXAEHWI
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6 dkoHOMMYecKas Lenecoob6pasHOCTb U TPe6OBaHUA K 3alUTe OT MONTHUM

6.1 TpeboBaHUA K 3aliUTe OT MOSTHUU

Ons ymeHblUeHNs coumnanbHbix noTeps L1, L2 n L3 gorpkHa 6bITh NpoBeAeHa oLeHKa noTpebHocTy B 3awmte
30aHWs (COOpYXKeHNs1) OT MOSTHUM.

UT06bI OLIEHWTb, AEACTBUTENBHO N 3aLLUTa OT MOMTHUM HeobxoauMa, NPOBOAMTCS OLIEHKa pyUcka B COOTBETCT-
BWM C NpoLieaypamu, ycTaHoBeHHbIMM B MOK 62305-2. B coOTBETCTBUM C TUNOM NoTepb (MYHKT 5.3 MOK 62305-2)
OOMKHbI ObITb UCCNedoBaHbI:

- Ry puck rubenu nnu TpaBMMpoBaHus nroaen;

- R, pucKk YacTU4HOro Unm NomHoro paspyLleHns obLiecTBEHHLIX KOMMYHUKaLWIA;

- R3: pyck noTepb, cBA3aHHbIX C HaHeceHeM BpeAa 06beKTaM KyJIsTYpHOIo 3Ha4YeHUs.

MpumevaHue 1— Puck skoHOMUYECKMX NOTEPL R4 OUEHMBAIOT NPU NPUHATAM PELLIEHNS O LienecoobpasHocTm
3aWMTbl OT MOMTHMM HA OCHOBE 3KOHOMMYECKOTO aHanmaa (cm. 6.2).

3awuta oT MONHUM Heobxoauma, ecnm XoTs Obl OoAuH N3 BUAOB pUCKa R1, R2 unm R3 Bbille npunemMmrnemMoro
pucka RT, T. €. €CI1 BbINOSHAETCS XOTS 6b1 04HO U3 HepaBeHCTB:

R,>Rr, Ry> Ry, Ry > Ry.

B sTom Cllydae OOJKHbI 6bITb NPUHATBLI COOTBETCTBYOWME Mepbl ANd CHUXKEeHUA pucka 4o npuemnemoro,
Koraa BbINoJiHeHbl 04HOBPpeMeHHO crefyiole Tpu HepaBeHcTBa:

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

Takum o6pasom, ycrnosue R < Ry AomkHO ObITb BbINoNHEHO ANns Kaxkaoro Tuna notepb (L1, L2 n L3).

N5 coumanbHbIX NOTepb 3HAa4YEHWe NPUEMSIEMOTO pyUcka R AOMKHO BbITb YCTAaHOBMEHO COOTBETCTBYHOLLIMM
rocy4apCTBEHHbIM OpraHoM BacTu.

MprvmeyaHue1— locyaapcTBEHHbIE OpraHbl BNacTu, UMeIOWME COOTBETCTBYIOLME MONHOMOUMS, MOTYT B
KOHKPEeTHbIX ClyHasax onpeaenntb ﬂOTpeﬁHOCTb B 3awuTte OoT MONHUN n Ges OUEHKU pucka. B atux cny4aax OHW yCTaHaB-
nueBarwT H606X0,L'WIMI:>II7I YPOBEHb 3alLUTblI OT MONHUN. B HEKOTOPbIX Cny4vasax OUeHKa puUcka MoxeT ObiTb BbINONHEHA KakK
MeToz 0BOCHOBaHUS ANS W3MEHEHWUsT YPOBHS! 3alMTbl OT MOSHUM.

MpumeuaHue2— MeTogbl OLEHKM pUcka M Nnpoueaypbl Boioopa Mep 3awmTtol npuBegeHbl B MOK 62305-2.

6.2 JKOHOMUYecKan LernecoobpasHOCTb 3alUTbl OT MONTHUM

[na cHWKeHWa 3aTpaT Ha 3aluTy OT MOJSITHUM N SKOHOMUYECKUX noTepb L4 ansa sawmiaemMoro sgaHus
(coopykeHus) LienecoobpasHo OLIeHUTL 3KOHOMUYEeCKUN adhdpeKT OT BHEAPEHUS Mep 3aLLuUThl OT MOSTHUN.

B aToM criyyae Heo6xoaMmo oLeHUTs puck R, (akoHomuuyeckue notepu). OueHka pucka R, No3BorsieT npo-
BECTU CPaBHUTENbHYIO OLEHKY S3KOHOMUYECKUX NMOTEPb MPU HANMUYUU Mep 3allmTbl OT MOSTHUW U NMPU NX OTCYT-
CTBUN.

3alymta oT MofHUM ABMAETCA 3KOHOMUYEecKU 3 PEKTUBHOM, €CIIN CYMMa CTOMMOCTM OCTaTOUHbIX MOTEPb OT
BO3AeNCTBUA MOMHUN Mocne BHeApeHUs Mep 3aluThbl 0T MorHUK Cgy M 3aTpaTt Ha BHeapeHue Mep 3almTbl Cpy
MeHee CTOMMOCTU MOMHbIX MOTepb OT BO3AENCTBUSI MOMHWM 6e3 NpuMeHeHUs1 Mep 3alumTbl oT MosHuK C; :

Cr* Cpm < G-

MpumedaHue— MeToabl OLEHKA IKOHOMUYECKON LIenecoobpasHOCTU NPUMEHEHNS MEP 3aLUMTbl OT MOJTHUM
npveegeHsl B MOK 62305-2.

7 Mepbl 3awmThbl

7.1 O6wme nonoxeHnN

[LNs CHWKEHMS pUcKa B COOTBETCTBUM C TUMOM NOBPEXKAEHUIA MOTYT BbITh MPUHATLI COOTBETCTBYHOLLME MEPbI
3aLUATLI.

7.2 Mepbl 3almThI Nogen ot rméenu n nonyvyeHUA TAXenbIX TPaBM BCrieacTBUe nopaXKeHnua 3IneKkr-
pUv4eCKMM TOKOM

Bo3moXHble Mepbl 3aLLMTLI BKIOYALOT:

- M30NALMIO BBICTYNAKOLLUX TOKONPOBOASILLNX HYacTen;

- co3faHve paBHOMOTeHUMaNbHOM cpedbl MOCpeACTBOM COeANHEHUs1 0BBbEKTOB, OKPYXXaroLWMX YesoBeka, ¢
CUCTEMOMN 3a3eMNEHNs;
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- Cbl/l3|/|‘-IeCKI/Ie orpaHuyveHuna 1 3anpellarouine 1 npegynpexgarolmne 3Haku,
- ypaBHMBaHWe NOTeHLUNaroB.

MpumevyaHune 1 —Co3gaHne paBHOMOTEHUMANBHOW Cpedbl W yryudlleHWe CUCTeMbl 3a3eMITEHUsI BHYTPU U
CHapyXu 30aHUs (COOPYXEHWS) MOXET YMEHbLUMTE ONacHOCTb ANS KW3HWM mogen (cm. pasgen 8 MOK 62305-3).

MpumevyaHue 2— Mepbl 3awmTbl 0ObIMHO 3EEKTVBHBI TONBKO B 34aHUM (COOPYXeHUK), ocHaleHHom LPS.

MpumedyaHue 3 — Vcnonb3oBaHne AeTEKTOPOB IPO3bl MOXET CHU3NTb OMACHOCTb OM1A KU3HU Noaen.

7.3 Mepbl 3aWuThl ANS yMeHbLUeHUA hbUusnyecknux noBpexaeHUn sgaHus (CoopyxeHus)

3awuTy obecrneunBaoT NyTeM NPMMEHEHNA CUCTEMbI 3aLmTLl 0T MoSHUK (LPS), BkntovatoLlei:
- CUCTEMY MOSTHUENPUEMHUKOB;

- CUCTEeMY TOKOOTBOAOB;

- CUCTeMy 3a3eMJIEHNS;

- CUCTEMY YpaBHUBAHWS MOTEHLMANOB;

- AMIEKTPUYECKYIO U30MALMIO (3a30p) OT BHeLUHel LPS.

MpumedvaHnue 1—Tlpu Hannymm LPS obecneveHne paBHOMOTEHUMANBLHOCTMU SBNSETCH BAXHON MEpoOW Ans
YMEHbLIEHWUS1 ONacHOCTU BO3HVMKHOBEHUS MOXapa W B3pbiBa, a Takke yrposbl Ans XusHu. bonee nogpoGHas MHpopma-
uusi npuBegeHa B M3K 62305-3.

MprumedvaHune 2—[na ymMeHbIEHNS1 MOBPEXAEHWI 30aHUST U HaxXOAsILLEerocs B HEM MMyLLEcTBa cregyet
NprYMeHsATb CpeacTBa, OrpaHuYMBalolLMe pa3BUTUE W pacnpocTpaHeHue noxapa, Takue, Kak Hecropaemble Wwkadbl,
OTHETYLUMTENU, TMAPaHTbI, CUrHANU3aUWio NOXapHOW TPEBOIMU, MPOTUBOMOXAPHbIE YCTAHOBKU.

MpumeyvyaHne 3 — 3awmweHHble 3anacHble Boixodbl obecnevnBaloT 3awmTy nepcoHana.

7.4 Mepbl 3alMTbI ANA YMeHbLUEHUA OTKa30B aNEKTPUIECKUX U INEKTPOHHbIX CUCTEM
BoaMoXHbIe Mepbl 3aLLMTbl ANEKTPUYECKMX U 3NEKTPOHHBIX cucTeM (LPM) BkntouatoT B ceb4:
- NPUMEHEHWEe Mep 3a3eMIIeHus;

- UICNOJSIL30BaHWE MarHUTHbIX 3KPaHOB;

- NpMeHeHNe 6onee 6ezonacHbIX cnocoboB (NpoKaakn) JIMHUIA KOMMYHUKALIWI;

- NPUMEHEHNE N30NNPYIOLLMX CPeaCTB;

- HanM4ne yCTPOMCTB 3aLLMTbl OT UMAYSLCHLIX MepeHanpsikKeHi.

3T Mepbl MOTYT NPUMEHSATLCA MO OTASNBHOCTU UNN B COMETaHUA APYT C APYTOM.

Mpumevanune 1—[Onauctounnka noepexgennn S1 3awmtHble Mepbl 3GPEKTUBHBI TONLKO B 3O4aHWM
(coopykeHnu), ocHalleHHom LPS.

MpumedvyaHnune 2 — Ucnonb3oBaHne AETEKTOPOR MPO3bl U COOTBETCTBYIOWETO 060PYAOBAHNA MOXET CHU3UTD
OTKa3bl 3MEKTPUHECKNX U SMEKTPOHHBIX CUCTEM.

7.5 Bbibop Mep 3alUThI

Bce Mepbl 3awwuThl, NpuBeaeHHbie B 7.2, 7.3 n 7.4, B COBOKYNHOCTU (hOPMUPYIOT 06LLYIO CUCTEMY 3aLLUTHI
OT MONMHWN.

Bei6op Mep 3awmThl AoMmKeH GbiTb NPOBEAEH NPU NPOEKTUPOBaHAW U COrfacoBaH BnagesbLUeM sawmwae-
MOro 34aHWA (COOPYXeHUA) ANS KaKA0ro TUNa NoBpeXaeHU B COOTBETCTBUN C BEPOATHOCTLIO €ro NOsIBMEHUS.
Tarke AOMKHbI GbIThb YHTEHbI TEXHUHECKME U SKOHOMUYECKUE 0COBEHHOCTU PasfINYHbIX Mep 3aLUmThI.

Kputepun ans oueHkn pucka n Bolbopa Hanbonee noaxoaawmx Mep 3awmTol npuseaeHsl 8 MOK 62305-2.

Mepbl 3aLwuTbl OT MOSTHUK 3¢hhEKTUBHBI MPW YCITOBUW, YTO OHW COOTBETCTBYIOT TPEGOBaHUAM CTaHAAPTOB U B
COCTOSHUW NPOTUBOCTOATL OXMAAEMOMY BO3AEACTBUIO MOSTHUN.

8 OCHOBHbIe KpUTepuM 3awWmTbl 3a4aHUA (COOPYXKEHUs)

8.1 O6wue nonoxeHun

WaeanbHasa 3awmra sgaHna (CoopyXeHWUN) NpeanonaraeT, YTo O6beKT 3aLUnThl 3a3eMIIeH, NONHOCTLIO 3ak-
PbIT NPOBOAALLMM 3KPaHOM COOTBETCTBYIOLLEN TONWMHBI M 06ecneveH aaekBaTHLEIM COeAMHEHNEM B TOHKE BBOAA
B 3KpaH NUHWUIA KOMMYHUKaLUUA 30aHUS (COOPYKXEHUSR).

Takas 3awmrta MOXeT NpeaoTBPaTUTb MPOHUKHOBEHUE TOKa MOMTHUN U €€ 3M1eKTPOMAarHUTHbLIX Nnosien B 06bexT
3aLMThI U NPeA0TBPaTUTL ONAcHOE TePMUYECKOE U 3NEKTPoANHaMUYecKkoe BO3AeNCTBINE TOKa, a CrejoBaTeNbHO,
OMacHOCTb BO3ropaHus U NepeHanpsikeHNs BO BHYTPEHHUX CUCTEMaX.

Ha npakTuke o6ecneveHune abconioTHON 3aLLUThl HAacTO HEBO3MOXHO U SKOHOMUYECKU HeLleniecoobpasHo.

10
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HepocTaTouHble pa3mephbl akpaHa Wy ero HegoCcTaTouHaA TOMWMHA MOTYT MO3BOSTUTL TOKY MOSMTHUW Npo-
HUKHYTb CKBO3b 3KpaH U1 BbI3BaTb:

- huanyeckre noBpexaeHUs 3gaHns U co3aaTh Yrposy Ans XKU3HN U 300pOBbA NI0AEN;

- OTKa3 BHYTPEHHUX CUCTEM.

Mepbl 3aLWnTbI, MPUHATLIE A5 YMEHbLUEHWS NMOBPEXAEHUIA U COOTBETCTBYIOLMX KOCBEHHBIX MOTepb, AOSIK-
Hbl 6bITb paspaboTaHbl ANst MOMHWK € onpedeNneHHbIMK NapamMeTpamum Toka, oT KOTOpol TpebyeTces salumTa (ypo-
BEHb 3aLWTbl OT MOSTHUW).

8.2 YpoBHU 3awuThbl oT MonHuK (LPL)

B HacTosLwweM cTaHaapTe ycTaHOBMEeHbl YeTbipe YPOBHS 3alimTbl 0T MorHUU (I—IV). Aina kaxaoro ypoBHs
33Tl onpedeneHbl PUKCUPOBaHHbIE MaKCUMaribHble U MUHUMATbHbIE MapaMeTpbl TOKa MOSTHUN.

MpumeyaHune 1 — 3awmTa OT MONHUM, NapameTpbl TOKA KOTOPOK NPEBbLILWAT MAKCUManNbHbBIE N MUHUMANb-
Hble 3HayeHwus, cooTBeTCTBYtoWMe LPL |, TpebyeT Gonee adhekTVBHLIX Mep 3aWmThl, BbIGOP U BHEAPEHNE KOTOPbIX
DOMXHbI MPOBOAUTLCA UHAMBUAYAIBHO.

MprnmevyaHune 2 — BepoATHOCTE BO3HUKHOBEHWSI MOINMHUM C MWHMMAarbHbIMKM NapaMmeTpaMu TOKa uUNu
MakCcMMarnbHbIMWU 3HaYeHUAMM BHE YCTaHOBMEHHOro AvanasoHa coctasnset ans LPL | mexee 2 %.

BeposaTHOCTb NpeBLILLEHWS MakCUMarbHbIX 3Ha4eHUA MapamMeTPOoB ToKa MOJTHUM, cooTBeTCTBYoLwmX LPL I,
coctasnsieT 1 %. B cooTBETCTBMN C NpeanonaraeMsiM COOTHOLUEHUEM MOMOKNTENbHBLIX U OTpULATENbHLIX paspsi-
OOB 3HAYeHUs 4N NONOXUTENbHBIX paspsaos 6yayT MMeTb BeposiTHOCTb Hbke 10 % (cm. pasgen A.2), a ans
oTpuLaTenbHbIX Pa3paaoB OHU ocTaHyTest HUXKe 1 % (cM. pasgen A.3).

MakcumarnbHble 3Ha4YeHUs1 MapaMeTpoB ToKa MOSTHWAM, cooTBeTcTRyowme LPL |, cHukeHbl fo 75 % ana
LPL Il n go 50 % ans LPL Il n IV (B cooTBETCTBUN C NpAMONUHERHoR 3aBucumocTtbio ans I, Q n difdf, u B
COOTBETCTBUW C KBagpaTU4YHOR 3aBicumocTbio anst W/R). MapameTpbl BpeMeHU HEU3MEHHBI.

MpumevaHune 3 — YPOBHM 3aWMTbI OT MOMHUN, MAKCUMATbHbIE 3HAYEHUA NAPAMETPOB TOKA MOMTHWN KOTOPbIX
HIXE COOTBETCTBYIOLLMX YCTAHOBMNEHHbIX 3HaqeHnn ansa LPL IV, no3eonsoT paccmarpuBats 3Ha4eHWA BEPOATHOCTU NO-

BpEeXAEHWs, NpeBbILLaloWwue NpeacTaeneHHsie B npunoxennn B MOK 62305-2 ans ynyqwenns mep 3awmtel 6€3 nanuw-
HWX 3aTpar.

MakcvmarnbHble 3Ha4YeHNs NapamMmeTpPOB TOKa MOMHUN A5 pa3fMYHbIX YPOBHEN 3aLMTLI OT MOTTHAM NpUBe-
AeHbl B Tabnuue 3. OHW MOryT 6bITb CMONb30BaHbI 4SSl IPOEKTUPOBAHUSA KOMMOHEHTOB 3aLUMTbl OT MOJTHWAW (Ha-
npvMep, NpK BeliGope NonepevHoro ceveHusl MPOBOAHUKOB, TOMLLMHLI METAITUMECKUX TIMCTOR 3aLUTHLIX 3Kpa-
HOB, YCTPOMCTB 3alWTLl OT UMMNYSILCHBIX NepeHanpsbkeHWid, 6e30MacHoOro paccToAHUA Ha criydail UCKPeHUs) U
onpegeneHns NnapameTpos, MOAENUPYIOLLUX BO3AEACTBME MOMHAWN HA Takue KOMMOHEHTHI (CM. NpunoxeHne D)
MpU UCRBbITaHUAX.

Tabnuuya 3 — 3HadyeHnss MakCMManbHbIX NapameTpoB MOMHUKM B cooTBeTCcTBMM ¢ LPL

MepBbIt NONOXUTENBHBIA UMMYNLC LPL
MapameTpbl CumBon Eavhmua | Il 1] [\
M3MepeHus
MakcumarnbHbIi TOK 1 KA 200 150 100
3apsa nmnynbsca QsHoRrT Kn 100 75 50
YpenbHaa aHeprusi WIR MDx/Om 10 5,6 2,5
MapameTpbl BpemeHu TT5 MKC/MKC 10/350
MepBLIii OTPULATENLHBIA MMNYILC?) LPL
MapameTtpebl Cumson EavHmua | Il ] [\
n3MepeHunn
MakcumaneHbIn TOK I KA 100 75 50

11
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Okonyarnue mabnuyst 3

MepBbIii NONOXUTENbHBLIA UMMYNLC LPL
CpegHsa KpyTU3Ha uMnynbca Toka di/dt KA/MKC 100 75 50
MapameTpbl BpeMeHu T/ T, MKC/MKC 1/200
Mocneayowmn nmnynsc LPL
MapameTpbl Cumeon MEﬁg:Zﬂiﬂ | Il 1] \%
MakcumanbHbI TOK I KA 50 37,5 25
CpeaHsist KpyTM3Ha di/ dt KA/MKC 200 150 100
MapameTpbl BpemMeHu T, MKC/MKC 0,25/100
AnuTensHei yoap LPL
MapameTpei Cumson ME&"Z:Z:Z‘H | Il ]} \"
3apsag anvTenbHOro yaapa QLong Kn 200 150 100
[MapameTpbl BpEMEHM TLONG c 05
3apsag LPL
MapameTpsil Cumson ME&"Z:Z:?H | Il ]} \"
3apsig, MOMHUK QL asH Kn 300 225 150
a) NanHble Tabnuubl NPeaHasHaueHbl TOMbKO ANs PACHETOB W He MOTYT 6biTb NPUMEHEHb! NPU UCTIbITAHUSX.

MuHUMasbHbIe 3HaYeHWst aMInATYAbl TOKa MOSTHAW ANA pasnuyHbIX ypoBHen LPL ncnonb3ayot Ans onpeae-
NeHuns paguyca hukTneHom cdpepbl (M. pasaen A.4) 1 30Hbl 3aLnTbl OT MorHUK LPZ Og, koTopast He MOXeT 6bIThb
noageprHyTa npssMomMy yaapy MonHuM (CM. 8.3 1 pUCYHKM 2 1 3). MMHUMarnbHble 3HaYeHus1 napaMeTpoB Toka
MOJTHUW BMECTE C COOTBETCTBYOLLMM paanycom hUKTUBHON cdepbl NpuBeaeHsl B Tadbnuue 4. OHM MOryT BbITb

Mcnonb3oBaHbl And pasMeleHnda CUCTeMbl MONMHUENnpUeMHUKOB WU onpeaeneHnAa 3oHbl 3alluTbl OT MOJTHUK
LPZ Og (cm. 8.3).

Tabnwnuya 4 — MyuHMManNbHbIE 3HAYEHUsI NapaMeTPOB MOSNHUM 1 paguyca OUKTMBHON cdpepol, cooTBeTCTBYIOWME LPL

KpuTepuu nepexsata MOnHUU LPL
CumBon Eannnua | Il ] v
MyHMManbHOe MUKOBOE 3HAYEHWE TOKa MOJTHWM 1 KA 3 5 10 16
Papuyc cduktvBHOM cdbepsl r M 20 30 45 60

B COOTBETCTBUM CO CTATUCTUYECKAM pacnpedeneHnem, NpeacTaBneHHbiM Ha pucyHke A5, MOXeT BbITb
onpenerneHa cpeaHss BEPOATHOCTb TOTO, YTO NapameTpbl TOKa MOMHUM MeHbLUEe MaKCUMarbHbIX 3HaYeHU 1,
COOTBETCTBEHHO, BOrbLLE MAHUMANLHLIX 3HAUEHWIA, YCTaHOBMNEHHLIX [N KaXOoro YPOBHS 3aLMThI (CM. Tabnuuy 5).

Tabnwuuya 5— BeposATHOCTH, COOTBETCTBYIOWME NpedenamM napaMeTpoB Toka MOMHUK

LPL
BeposaTHOCTb, COOTBETCTBYIOLLAA NapameTpy Toka MOJHWU
| Il 1] v
MeHblUe MakCUManbHOTO 3Ha4YeHWs, YCTAHOBMNEHHOro B Tabnuue 3 0,99 0,98 0,97 0,97
Bonblie MWHMMAanbHOrO 3HaYeHWsl, YCTAHOBMEHHOrO B Tabnuue 4 0,99 0,97 0,91 0,84

Mepbl 3awwmThl, ycTaHoBneHHbIe B M3K 62305-3, MOK 62305-4 achdeKTUBHbI, ecriv napaMeTpbl MOMHUN
HaxoOATcs B AnanasoHe, onpeaeneHHom LPL, npuHsitom anga npoekta. MNoatomy adpeKTUBHOCTL Mep 3alumTbl
OLIEHUBAIOT BEPOATHOCTBLIO, C KOTOPOW NapaMeTpbl TOKa MOMHAWM HaXo4ATCs B 3TOM AManasoHe.
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8.3 30HbI 3aWUTbI OT MONHUNU

Mepbl 3awuThl, Takue, kak LPS, akpaHupoBaHWe NPOBOAOB, MarHUTHLIE 3KPpaHbI U YCTPOUCTBA 3alnThI OT
WUMNYNbCHBIX NepeHanpPsPKEHUIA, oNpeaensoT XapakTePUCTUKN 30HbI 3aLuTbl OT MonHUKU (LPZ).
Hwxke npueeaeHo onucaHne LPZ mep 3aintbl OT MOAHUN B COOTBETCTBUN CO CHUXKEHNEM BO3AENCTBUA
3MeKTPOMarHUTHOrO UMMyNbCa yaapa MOSTHUM (CM. PUCYHKN 3 1 4).
LPZ O, — 30Ha, B KOTOPOI1 yrpo3a BO3HUKAET U3-3a MPAMOro yaapa MONHUA U BO3AENCTBUA 3NeKTpo-
MarHUTHOro NMons MoNHUA. BHyTpeHHWe cucTembl MOryT ObiTb NOABEPrHYTHI BO3AEHCTBUD
MOMHOO UITM YaCTUYHOTO 3NEKTPUHECKOro TOKa MOSTHUN U CKaYKy HanpsbkeHs;
LPZ Og — 30Ha, 3aluileHHas oT NpsAMbIX YAapoB MOMHWK, B KOTOPON CYLLIECTBYET yrpo3a Bo3AencT-
BUSA NIEKTPOMArHATHOIO MO MOSIHUK. BHYTpeHHWE cucTeMbl MOryT BbITb NoABEPrHYTHI BO3-
OENACTBM1IO YAaCTUYHOTO 3IEKTPUYECKOrO TOKa MOSTHUWN U CKavKaM HanpsbkeHUs:;
LPZ 1 — 30Ha, B KOTOPOW 3aNeKTpUHeCKNiA TOK U CKavKun HanpshkeHUA orpaHuydeHsl NyTem nepepacnpe-
AeneHnst aNeKTpU4eckoro Toka u NPUMEHEHUA U3ONUPYIOLWUMX CPeacTB UW/UNN HECKONbKUX
YCTPOWCTB 3alUUTbl OT UMMNYbCHBIX NepeHanpskeHUn Ha rpaHuuax obnacten 3awmTbl OT
MOMHUU. MNpuUMeHeHKe NPOCTPAHCTBEHHOTO 3KPaHUPOBaHNUA MOXET ocnabute BO3AeCTBUE
3aNeKTPOMarHUTHOMO Mo MOSTHAK;
LPZ 2, ..., n— 30Ha, B KOTOPOW 3NEKTPUYECKUIA TOK N CKaYKM HANPSHKEHUS MOTYT BbITb OrpaHUYeHbl NyTem
nepepacnpefesnieHnsl 3f1eKTPUHECKOro Toka U NPUMEHEHUA U3OSIMPYIOLLIUX CPeacTB Ununu
HECKONMbKAX AOMONMHUTENBHBLIX YCTPOWCTB 3aLUUThLl OT UMNYNLCHBIX NepeHanpsXXeHUI Ha rpa-
HULax obnacTen 3almThbl OT MOSAIHUW. [puMeHeHWe AONOHUTENBLHOMO NPOCTPaHCTBEHHOTO
3KpaHMPOBaHNS MOXET 0CNabUTb BO3AENCTBUE 3/1EKTPOMAarHUTHOMO MO MOSTHUN.

S1
Y
S2
LPZ Og
N,
N
\\\
1 — 3gaHue (coopyxxeHue); S1 — yAap MOnHUKU B 3gaHue (COOpyXeHue);
2 — cucTema MOJSTHUMENPUEMHUKOB; S2 — yaap monHun B6MM3M 3gaHWs (COOPYXKEHUS);
3 — cucTema TOKOOTBOAOB; S3 — yAap MOMHWU B NIMHUM KOMMYHUKAUMI 30aHUS (COOPYXKEHUS);
4 — cuctema 3asemreHus; S4 — ypap MonHuM BBMU3M NUHUIN KOMMYHUKALMIA 30aHUS (COOpY»eHus);

5 — BxogsAwMe KOMMYHUKALUY; r — paguyc HUKTUBHOW chepsl;
s — 0e30nacHoe paccTosIHUE NpU UCKpeHuw;

Y — yposeHb semnu;
O — cuUcTeMa ypaBHWBAHWS MOTEHLMAIOB MOCPEACTBOM MPUMEHEHUSI YCTPOICTB 3aLLUThl OT UMNYIILCHLIX NEpeHanpsKeHUIt;

LPZ O — npsiMoi yaap, NOMHLIA TOK MOSTHUY;

LPZ Og — otcyTcTBUE NPAMOro yaapa, YaCTUYHbLIA TOK MOMHWUM UMW UHAYLUPOBAHHBIN (HABEAEHHbIN) TOK;
LPZ 1 — otcyTcTBUE NPAMOro yaapa, YaCTUHHBLIA TOK MOMHWW UMW MHAYLUPOBAHHLIN (HaBEAEHHbIN) TOK;
3aLMLLEHHBIA 06beM BHYTPU LPZ 1 gomkeH yunTbiBaTe paccTosiHue S

PucyHok 3 — 30Ha 3awuThl OT MOMHWKM, onpegeneHHasi B cooteeTcTBum ¢ LPS (MOK 62305-3)

MpumeuyaHune 1— Yem Bbille MHAEKC 30HbI, TEM HIKE SMIEKTPOMArHUTHLIE NapameTpbl OKPYyXaloLwen cpedb!.
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[ns obecneveHnst 3aLluThI, KaK NpaBuo, sawuiaemoe 3gaHue (CoopyXeHne) AoMKHO HaxoauTbCs B 3a-

LMLLIAEMO OT MOJTHUW 30He, 3M1IeKTPOMAarHUTHbIE XapaKTepPUCTUKA KOTOPO COBMECTMbI C BO3MOXHOCTAIMM 34a-
HUSA (COOPYXKEHUS) MPOTUBOCTOSATHL BO3HUKAMOLLIMM BO3AENCTBUAM, HTO NPUBOANT K CHIDKEHWHO NOBpeXxaeHni (u-
3MYECKMX MOBPEXAEHWIA, OTKa3a 3NEKTPUYECKUX 1 3MEKTPOHHLIX CUCTEM BCEACTBME NepeHanpshkeHui).

MpumedvaHune 2— [nsa 6GONbLMHCTBA SMEKTPUYECKMNX U SNEKTPOHHBIX CUCTEM U annapaTtypbl MHGopMauus o

A0oNyCTUMOM YPOBHE HarnpsiXeHusi yctaHaBnmBaeTCs U3rotoBuTenem.

S
LPZ O,

3
Q\ }—ASPD
e I U I 1

[¢2]
W

SPD e
i
F
: \
TN
1
1
1
1
|

?E LPZ oB SPD \ LPZ OBEE
DY
SPD
\4 6

1 — 3paHue (coopyxeHue) (akpaH LPZ 1); S1 — ygap MonHUM B 3aaHue (CoopyxeHue);

2 — cucrtema MOSTHUENPUEMHUKOB; S2 — ynap monHun B6NU3N 30aHUA (COOPYXEHUs);

3 — cuctema TOKOOTBOAOB; S3 — yaap MOnHUKM B NIUHUWM KOMMYHUKAUUWA 30aHUSA (COOPYXEeHUs);

4 — cuctema 3a3emIeHus; S4 — ypap mMonHUM BGAM3WU NUHUA KOMMYHUKALIMIA 30aHus (COOpPYXeHus);
5 — nomelLeHue (skpaH LPZ 2); r — paauyc dukTuBHOW cepbl;

6 — KOMMyHWKauun 3gaHua (coopyxenusn)  d, — GesonacHoe paccTosHUe OT BO3AEWCTBUS MAarHUTHOTO NONS;

YV — yposeHb 3emnu;
O — CUCTEeMa ypaBHUBAHWSI NOTEHUMANOB C NPUMEHEHUEM YCTPOWUCTB 3alunTbl OT UMNYNbCHBIX NMepeHanpsxXeHui;

LPZ O, — npamoit yaap, NOoMHeLIN TOK MOSIHUW, BO3AECTBUE NOMHOrO MArHUTHOTO MONS;
LPZ Og — oTtcytcTeue NpAMOro yaapa, YacTUHHbIN TOK MOMHUM WAU UHAYLUPOBAHHLIN (HABEAEHHBIW) TOK, BO3AENCTBUE

NONHONO MarHWTHOro NONS;

LPZ 1 — otcytcTBUE NPAMOro yaapa, YacTUYHLIM TOK MOMHUM WAW UHAYLMPOBaHHLIM (HaBeaAEHHbIN) TOK, Bo3gencTene bonee

cnaboro MarHMTHOro nons;

LPZ 2 — otcytcTBue npAMOro yaapa, 4acTUYHBLIN TOK MOMHUM AW WHAYLMPOBaHHLIN (HaBeAeHHbIN) TOK, BO3AencTeue elle

Bonee cnaboro mMarHUTHOro Nons.

B sawuwenHom o6beme BHYTPU LPZ 1 u LPZ 2 cnepyet cobniogate 6e3onacHoe paccrosiHue ds.

Pl'lcyHOK 4 — 3oHa 3awmThl MOMHWUK, 30HA, COOTBETCTBYIOLLAA MepaM 3alnTbl OT INEKTPOMarHMTHOro mMnynbca

yaapa monHmm (MOK 62305-4)

8.4 3awuTa 3gaHumn (coopyxeHun)

8.4.1 CHuxeHue chnsnyeckux noBpeXxaeHUn U onacHocTu rubenu niogen
Ana cCHWXEeHNsA onacHOCTU NOBPEXAEHNA (paspyLLEHUs) 30aHUS (COOPY>KEeHUS) U onacHOCTU rnbenun niogen

3awmuaemMoe 3gaHune (CoopyxeHue) A0MKHO Haxoantbes B LPZ Og unu Boiwe. 310 MOXeT 6bITb AOCTUTHYTO
nocpeacTBOM NPUMEHEHUs1 CUCTEMbI 3aLLnTLI OT MOSTHUK (LPS).

14

LPS cocTouT U3 BHELIHUX U BHYTPEHHUX CUCTEM 3aLLUTLI OT MOSTHUAN.

®yHKUMK BHewWHUX LPS:

- NepexsaT yaapa MOSIHUN B 3aaHNe (COOpyKeHue) (Yepe3 CUCTEMY MOSTHUENPUEMHUKOB);
- 6esonacHoe oTBeAeHNe TOKa MOSTHAM B 3eMJt0 (4epes3 CUCTEMY TOKOOTBOAOB);

- paccenBaHue Toka MOSIHUW B 3eMNI0 (Hepes3 CUCTEMY 3a3eMITeHNs!).
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dyHkumen BHYTPeHHUX LPS sBnsieTcsa npedoTBpalleHne onacHoro Bo3ropaHust B 34aHnM (COopY>KeHnn)
nyTeMm ypaBHUBaHUSA NOTEHLMAMN0B UM UCNOMb30BaHNUA 6e30MacHOro M30SIMPYIOLLEro PAcCTOSHNA S MEXOY KOM-
noHeHTamu LPS 1 apyrumum ToKonpoBoAALWLMMA 31IEMEHTaMM BHYTPU 34aHUS (COOPYKEHUS).

YeTobipe kinacca LPS (I, I, 1, IV) onpeaeneHsl kak psa KOHCTPYKTUBHbLIX MpaBui, cooTeeTcTByowme LPL.
Kaxxabi Habop npasun BkovaeT B cebsi Npasuia, 3aBUCsILLME OT YPOBHS 3aLlLUThI (Hanpumep, pagnyc ukTuB-
HoW cdpepbl, LUMPWHA NETAA U T. A.) U He3aBUCALLME OT YPOBHS 3aLlUMThI (Hanpumep, nonepeqHble cevYeHns NpoBoa-
HWKOB, MaTepuansi U T. 4.).

Ecnn yaensHoe conpoTUBIEHNe NOBEPXHOCTI 3EMIN CHAPYXMN 34aHWS (COOPYXKEHMST) U Nofa BHYTPMU 3aa-
HUs1 (COOPYKEHUST) 4OCTATOUHO HU3KO, OMAaCHOCTb A1 XKU3HW YerioBeka OT NMopakeHUsl NeKTpU4eckMM TOKOM
MOXeT BblTb YMeHbLUeHa:

- CHapY>Xv 30aHWs (COOPYXKEHNA) MyTeM U30SALMN TOKONPOBOASALLMX YacTel, BbIpaBHUBAHUS NOTEHLMANOB
C 3eMrieli Yepes cucTeMy 3aseMIeHns, npeaynpeanTenbHbX Hagnmucei n nusnyecknx orpaHUHeHiA;

- BHYTPM 3A4aHWSA (COOPYXEHNSA) NyTeM NPUMEHEHNSA CMCTeMbl YPaBHUBaHWSA NOTEHLMANOB NIMHUA KOMMYH-
KaLuii c TouKol BBOAA UX B 3aaHUE (COOpPYXKeHNE).

LPS gomxHbl cooTBETCTBOBATL TpebosaHuam MK 62305-3.

8.4.2 CHMXeHNe OTKa3oB BHYTPEHHUX cUCTeM

3awwTa, HanpasneHHas Ha CHUXKeHWE BEPOSITHOCTU OTKA30B BHYTPEHHWX CUCTEM, AOSKHA OrpaHNUnTb:

- CKayKku HanpsKeHUsl BCreACTBUE Pe3UCTUBHBLIX U MHOYKTUBHbLIX CBSI3EN, Bbl3BaHHbIX YAAPOM MOSTHUN B
30aHue (CoopyXXeHue);

- CKaYKW HanpshkeHWst BCIIEACTBME MHAYKTUBHBIX CBSI3EH, BbI3BaHHbIX yAapoM MOMHUM BOGNU3W 3aaHus (co-
OpYXeHWs);

- CKaYKW HanpshkeHWs, Bbl3aBaHHble YAapoM MOSMHWUMA B JIMHAN KOMMYHUKaLMIA 3AaHUS (COOPYXXEHWUA) Unu
BOMU3N HUX;

- MarHUTHoe none, HenocpeaCTBEHHO BO3AENCTRYOLLEE Ha BHYTPEHHUE CUCTEMBI.

MpunmedyaHwune— OTkasbl annapaTypbl, Bbl3BaHHble BO3AEUCTBUEM 3NEKTPOMArHUTHOrO Nons, o6bIMHO
He3Ha4MTernbHbl NPU YCNOBUK, YTO annapatypa cooTBeTcTByeT TpeboBaHnsim MIK 62305-2 n M3K 62305-4.

3awmaemble cUCTEMbI 4OSKHbI ObITh pacnonoxeHsl B LPZ 1 unu Beiwe. 310 MOXeT BbiTb 4OCTUTHYTO
nocpeacTBOM NPUMEHEHUs Mep 3aLUWTbl, COCTOALLMX N3 MarHUTHbIX 3KPaHOB, YMEHbLUIALWUX MHAYLIMPOBaHHOe
(HaBegeHHOE) MarHUTHoe none Wynu NpoBeaeHWs 3NeKTPONPOBOAKN, ocnabnaowen nHaykumo. Ha rpaHuuax
3aLMLIaeMoi 30HbI JOMKHO BbiTh 06ecneyeHo coegnHeHNe MeTanIMYecKnxX YacTeil U CUCTEM, BbIXOASALLMX 3a
rpaHunLbl 3aaHNs (CoopyxeHust). ATo coeUHEHNE MOXET OblTb BbINOSIHEHO MOCPEACTBOM TOKOMPOBOASALLMX Yac-
Te NN NPy HeoBX0AUMOCTIN YCTPONCTRA 3aLUMTEI OT UMMYSIbCHBIX NepeHanpPsKeHNIA.

3alUMTHbIe Mepbl A4S 30HbI 3aLLMTbI OT MOMHUM AOIKHbI BbITh BbIMOMNHEHbI B cooTBeTCTBUM ¢ MOK 62305-4.

O dbeKkTUBHaNA 3alUTa OT UMMYLCHBIX MepeHanpsKeHWIA, Bbi3blBatoLLMX OTKa3bl BHYTPEHHUX CUCTEM, MO-
XeT ObITb 4OCTUIHYTa NOCPEACTBOM MPUMEHEHWS U3ONUPYHOLLNX CPeACTB U/ CUCTEMBbI 3aLUMTHBIX YCTPONCTB
OT UMMYNbCHbLIX NepeHanpPsXKeHUA, OrpaHUYNBaIOLLIEA CKaYKWU HANPSHKEHNSA A0 MaKCUMAarbHO BbiAEPXUBAaEMOro
ANs 3alMLLaeMoi CUCTEMBI.

M3onupytoLume cpeacTea M yCTPONCTBa 3aLThl OT MMMYSbCHbIX NepeHanpshKeHniA AoMKHbI BbITb YCTaHOB-
NneHbl B COOTBETCTBUM ¢ TpeboBaHusaMU cTaHgapTa MOK 62305-4.
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MpunoxeHue A
(cnpaBou4HOE)

I‘Iapameprl TOKa MOJTHUN

A.1 MonHunsa

CyLLEeCTBYOT B2 OCHOBHbIX TUMNa MOJHUIA:

- HUCXOZALWMA pa3psas MOMHWKW, HAYMHAKOLWMIACA HUCXOAALMM NUAEpoM OT rPO30BOro obfaka K 3emne;

- BOCXOAAWMIA paspsag MOMHUKU, HaYMHAKLWNIACA BOCXOAAWMM SIMAEPOM OT 3eMIN K 0bGnaky.

OO6bIYHO HMCXOASWME MOJIHUM XapaKTepHbl A5 PaBHUHHbLIX TEPPUTOPUIA N HEBBLICOKUX 3AaHWIA (COOPYXEHU),
Torga Kak [71s BbICOTHbIX 3AaHuii (COOPYXXEHWUIA) AOMUHUPYIOLWUMKN SIBASIOTCS  BOCXoAsAWwMe paspagbl MonHun. Cyule-
CTBYeT MnpsmMas 3aBWCHMOCTb MeXAy BbICOTOW 34aHus (COOPYXEHWS) Y BEPOATHOCTbLIO MPSAMOro yAapa MOJIHWAM B HEro

(cm. M3K 62305-2, npunoxeHue A), a Kpome TOro, B 3aBMCUMOCTU OT BbICOTbl 34aHUsA (COOPY>XEHWUS) MPOMCXOANT U3Me-
HeHne PU3NYECKNX YCOBWIA.

TOK MO/THAM COCTOUT M3 OOHOTO WIN HECKOJIbKMX YAapOB B BuUIe:
- KOPOTKOrO yaapa NpoAO/HKUTENLHOCTBI0 MeHee 2 Mc (pUcyHok A.1);
- ANNTENbLHOro ygapa NpoAo/XMTEIbHOCTLI0 6onee 2 Mc (pUCYHOK A.2).

Cuna Toka

01— HayasibHbIi MOMEHT KOPOTKOIO yaapa MOSHWY
| — nuKoBoe 3HAYeHVNe CWbl TOKa;

T| — A/MTENbHOCTL KOPOTKOrO yaapa MOJHWK;
T2 — Bpemsi nonycnaga

PucyHok A.1 — padhmk napameTpoB Cu/ibl Toka (06bIYHO T2 < 2 MC)

Kpome Toro, ygapbl MOSIHAM Pa3fensitoT Mo WX MOSISPHOCTM (MOMOXMTENBHOMY WU OTpULATEesIbHOMY 3apsigy) U

nocniefloBaTeIbHOCTY NOsiBNieHUst (NepBblil, NoceayoLmnii, HaNOoXEeHHbIR). BO3MOXHbIE KOMMOHEHTbI MOJSIHUM [/1Si HUC-
XOAALMX pas3psigoB NokasaHbl HA pUCyHke A.3, 4/ BOCXOASALMX — Ha pucyHke A.4.

Cuna Toka

Tlong — BPEMS [/ITESBHOTO yaapa MOSHUY;
Qlong— 3apsaf, 4/MTENbHOMO yaapa MOSHUN.

PucyHok A.2 — Tpaduk napameTpoB ONTENLHOTO yaapa MOSHUM
(06blyHO 2 Mc < TLONG < 1 ¢)
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t+iA ik
MepBblit KOPOTKMIA yaap KopoTkuia u gnutenbHbiv yaap
T T
3apsag NonoX1TenNbHLIA UMW OTPULLATENbHBLIA 3apsig nonoxuTenbHbLIA MY oTpULLATerbHBLIA
— ik — ik
Mocnenyowme KopoTkue yaapbl Yepeayolumecs AnurenbHbLie

M KOpOTKUE yAapbl

.
~|

3apsp oTpulaTerbHbIiA 3apspg oTpyuarenbHbI

PucyHok A.3 — TunnyHble KOMMNOHEHTbI HACXOASAWMX Pa3psiaoB MOSHUIA ANl PABHUHHOW MECTHOCTU U HEBBICOKMX
3[aHUN (COOPYKEHWUI)

JononHUTENBHLIM KOMMOHEHTOM BOCXOASLIMX PaspsidoB SIBMSETCS MEpBbiit ANUTENbHbLIN yaap, KOTOPLIA MOXET
COMPOBOXAATbCA HECKONBKUMM (40 OECsTH) HanOXeHHbIMW KOPOTKMMK uMnynbcamu. OgHako cnefyeT OTMETUTb, HTO
BCE NnapamMeTpbl BOCXOASLWMX PaspsdoB MeHblle, YemM aHanorvyHble napameTpbl HUCXoasawmx paspsgos. bonbwmi 3a-
pA4 ANUTENbHBIX BOCXOASAWMX YAAPOB MOMHUM NOKa He noaTeepxaeH. MosToMy napameTpbl TOKa MOSTHUM BOCXOAALWNX
pa3psiaoB COOTHOCAT C AaHHBIMW MakCUMarnbHbIX 3HAYEHWIA NS HUCXOAAWMX paspsaoB. bonee TouHas oueHka napa-

MEeTPOB TOKa MOJTHUN K UX 3aBUCUMOCTbL OT BbICOTbI MO OTHOLWIEHUIO K HUCXOAAWNM U BOCXOO4AWUM pa3psaamMm Haxogutcea
B npouecce uccneaoBaHun.
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ik ik
HanoxeHHkle
KOPOTKUe yaaphl
KopoTkuid yaap
Mepsbii OnuTensHLIA yaap
ANUTenbHLIM yaap
t t
3apsgbl NoNoXuTenbHbIE UK oTpULaTEenbHbLIe Bapsgbl NONoXWUTENbHEIE MM OTPULATENbHbIE
—ik —ik
Mocnegyowme
KOPOTKWE yaAapbl
t Tt
3apsigbl oTpyuaTenbHble 3apsabl otpyuaTenbHblie
ik
i
n .
Ny A EOMHCTBEHHBIN
! \ ':\‘ ,n\ ONUTENbHbIN
IAYAVAN yoap
t

3apsabl NoNoXUTENbLHLIE UMK oTpULaTENbHLIe

PucyHok A.4 — TvnuyHble KOMMOHEHTLI BOCXOASLLMX pa3psioB MOMHWUM ANs 34aHUIA CpedHen BbICOTbI W/WNWN BbICOTHBIX
30aHUI (COOPYKEHWI)

A.2 MapameTpbl TOKa MOSTHUK

MapameTpbl TOka MOINHWK, NPYBEAEHHbIE B HACTOSILLEM CTaHAAPTE, OCHOBaHbl Ha pe3ynbratax AaHHbiX MexayHa-
poaHoro Coeeta no Gonblumm anekTpudeckum cuctemam (CIGRE"Y), kotopsle npveeaeHsl B Tabnvue A.1. MNpeanonara-
€TCH, YTO 3TU AaHHble NOAYMHAITCS norapndMmUyYeckn HopmanbHoOMy pacnpegeneHuto. CooTBeTCTBYyOWEee cpegHee
3Ha4YeHue | 1 OUCNepcusi Ojog NpUBedeHbl B Tabnuue A.2, dyHKUMs pacnpefeneHns nokasaHa Ha pucyHke A.5. Ha
OCHOBE (PYHKUMM pacnpedeneHus MoxeT ObiTb onpeaeneHa BeposTHOCTb NOSIBreHWs noboro 3HaueHUst Kaxkaoro napa-
meTpa.

Mpeagnonaraetcs cnegylowee oTHoweHue nonspHocTu: 10 % nonoxutensHbix 1 90 % oTpuuaTenbHbIX paspsaoB
MOMHUW. 3Ha4YeHMe BEPOATHOCTU BO3HWMKHOBEHWSA Oornee BbICOKMX MUKOBbIX 3HAYEHUI TOKA MOJIHWMM, YeM PacCMOTPEeHO
paHee, npvBeaeHo B Tabnuue A.3. Ecriv nHdopmauus 0 pernbee MECTHOCTU HeOOCTYNHA, TO CriedyeT WUCTONb3oBaTh
YCTAHOBITEHHOE BbilLE OTHOLIEHWE.

) CIGRE — International Council on Large Electrical Systems.
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Ta6nuuya A1 — 3HaueHVs NapameTpoB TOKa MOSTHUM B COOTBETCTBUM C AaHHbiMu [3], [4]

3HaveHun

dukcupo- L]
MapameTp ToKa BaHHblE Twn ygapa monHuu Ha pu-
MOSHUK 3HavYeHus 95 % 50 % 5% cyHke A5
ana LPL 1
4b) 20b) 90 |Mepebiit oTpULATENBHBIA KOPOTKUIA &) 1A+1B
I(KA) 50 49 11,8 28,6 |Mocrneayrowmin oTpuuaTenbHbIN KOPoTKMiA 2) 2
200 46 35 250 I'IepBblifl NONOXUTENbHbIN KOPOTKUI (egu- 3
HUYHBI)
1,3 7,5 40 | OtpuuarenbHbin 4
QrLash (Kn)
300 20 80 350 |NonoxutenbHbin 5
1,1 4,5 20 MepBbIN OTpULATENbHBLIM KOPOTKUIA 6
Qsport (KN) 0,22 0,95 4 Mocnepyowmin oTpuuaTenbHbIA KOPOTKUIA 7
MepBbifi NONOXUTENBHLIW KOPOTKUA (eau- 8
100 2 16 150
HUYHbIIA)
6 55 550 |[lNepBbIn oTpUUATENBHBLIN KOPOTKUIA 9
WIR (k0x/Om) 0,55 6 52 |Mocnepyowmi oTpULATENbHbIA KOPOTKUIA 10
10000 25 650 15000 | MepBbIii NONOXUTENbHBIN KOPOTKUIA 11
9.1 24,3 65 |MepBbin oTpuuaTenbHbIi KOPOTKMIE @) 12
?.:f/tﬁié ) 9,9 39,9 161,5 | Mocneaytowmit OTpULATENBHBIN KOPOTKUIA ) 13
20 0,2 2,4 32 |[NepBbii NONOXUTENBHBIA KOPOTKUI 14
dildtage,/90% (KAMKE) 200 4.1 20,1 98,5 |Mocneaytowmi oTpULATENBHBIN KOPOTKUI &) 15
QLong (Kn) 200 MpoaonXuTenbHbIN
Tiong (©) 0,5 MpopgonmxuteneHbIN
1,8 55 18 |[llepBbin oTpULATENbHLIA KOPOTKUIA
MpogomKMTenbHOCTb 0,22 1,1 4,5 |lMNocnepyowmin oTpruaTenbHbI KOPOTKUIA
dpoHTa uMMnynbca
TOKa (MKC) 3,5 22 200 |[MepBbin NONOXUTENbHLIA KOPOTKUIA (eau-
HUYHBI)
30 75 200 |[Mepebili oTpuuaTensHbIn KOPOTKUM
MpofomkMTENnEHOCTL 8,5 32 140 |Mocnepylowmii oTprLAaTENbHbLIN KOPOTKUIA
yAapa (Mkc)
25 230 2000 MepBbIfi NONOXUTEMBHLIA KOPOTKWIA (eau-
HUYHBII)
BpemeHHol nHTepan 7 33 150 |MuorokpaTHble oTpULATENBHbIE
(mc)
0,15 13 1100 |OTpuuatensHbie (Bce)
O6was npogonxu-
TenbHOCTb yaapa (Mc) 31 180 900 |OtpuuarencHoie (6€3 eQMHUHHOTO)
14 85 500 |MonoxuTenbHblit

a) MapameTpbl U 3Ha4YEHUS B COOTBETCTBUM C [4].
P) BHaverust I=4 kAwn I= 20 kA COOTBETCTBYIOT 3HaueHusim BepositHoctm 0,98 n 0,8 cooTBETCTBEHHO.
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TabnunuyaA.2 — Jlorapucdmuueckn HopMansHoe pacnpegeneHve napameTpoB Toka MonHun. CpegHee 3HaveHue [ U1
AnCrepenst Ojog PaccHMTaHbl Ha OcHoBe 95 %-HbIX U 5 %-HbIX 3Ha4YeHUn gaHHbIxX [3], [4]

Cpenree | Oucnepcus® Nuhnn
NapameTp i Clog Tun ypnapa (pa3psga) MonHum Ha pucyHke A5
(61,1) 0,576 MepBbiii oTpUUATEnNbHBIA KOpoTkMii (80 %)2) 1A
33,3 0,263 MepBbI oTpuuartensHbi KopoTkui (80 %)a) 1B
I(kA
(kA) 11,8 0,233 Mocneayowmii oTpyuaTenbHbIA KOPOTKMIF?) 2
33,9 0,527 MepBbI NONOXUTENBHBIA KOPOTKUA (€AUHNYHBIN) 3
7,21 0,452 OTpuuarenbHbin 4
Qrasn (Kn)
83,7 0,378 MonoxutenbHbIN 5
4,69 0,383 MepBb OTpUUATENBHLIN KOPOTKUNA 6
Qsrorr (Kn) 0,938 0,383 Mocneayowmi oTpULATENbHBIA KOPOTKWIA 7
17,3 0,570 MepBbIfi NONOXUTENBHBIA KOPOTKUA (€AUHNYHBIN) 8
57,4 0,596 MepBbI OTpUUATENBHLIN KOPOTKUNA 9
WIR (xOx/Om) 5,35 0,600 Mocnegyrowmn oTpuLATENBHLIN KOPOTKUIA 10
612 0,844 MepBbIi NONOXUTENBbHLIN KOPOTKUI (€ AVNHNYHBIN) 11
24,3 0,260 MepBblii OTPULATENbHBINA KOPOTKWIH?) 12
di/dtnay (KA/MKC) 40,0 0,369 MocneaytowWwmii OTPULETENBHBIA KOPOTKUIAZ) 13
2,53 0,670 MepBbIi NONOXUTENBHLIA KOPOTKUM (€AUHNYHBIN) 14
dildtzges909 (KA/MKC) 20,1 0,420 Mocneaylowmii oTprLATENbHbINA KOPOTKMIAS) 15
QLone (Kn) 200 MpopomKUTEnbHLIN
TLone (©) 0,5 MpogomkuTeneHbIN
5,69 0,304 [MepBbIi OTpUUATENbHLIV KOPOTKUN
MpoaomKMTENBHOCTD
dbpoHTa wuMNynbca 0,995 0,398 Mocnepyowmn oTpULATENBHBIN KOPOTKUIA
TOKa (MKC) . . . .
26,5 0,534 MepBbii NONOXNUTENBbHbLIA KOPOTKWIA (€4UHUYHBIN)
77,5 0,250 [MepBbIi OTpUUATENbHLIV KOPOTKUN
MpopomxutensHoCTL 30,2 0,405 Mocnepyrowmii oTpuLaTenbHbIA KOPOTKUI
yaapa (Mkc)
224 0,578 MepBbii NONOXWUTENbHbLIA KOPOTKWIA (€4UHUYHBIN)
BpemeHHOWM nHTEpBan 32,4 0,405 MHorokpaTHble oTpuuaTenbHble
(mc)
12,8 1,175 OTpuuaTtenbHble (Bce)
MonHas npoaonXu-
TenbHOCTb yaapa 167 0,445 OtpuuarenbHblie (6e3 eanHNYHOro)
83,7 0,472 MonoxntenbHbIN
a) MapameTpbl U 3HA4EHUS B COOTBETCTBUM C [4].
®) G1og = 10g (X16 %) — 10g (X50 %).
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Tabnuuya A3 — 3HayeHuss BEpOSTHOCTM P kak pyHKUUM Toka MOrnHum 1

T (xA) P T (xA) 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 <
98 S
Y] ® — napametp
\\\ ~(8) N3
90 A
\\\ \\\ N 5)
NN — P SAN s L i 1. 1.1 (1l
80 < -
70M™ \\\ - \‘-&?
N
60 \‘ \\\ \,15
50—-—-— N | \‘\\ :% ..... . —. AUV O I
40 \\\ 14N, \\\: N
30 AN \\ \\‘ \\ (2) N
(:)\ N
20— ;(____.__.:’ N NN INN NN LT d. ] _.\‘.____
10 AV A\ ™
N @\ NN
5
\ N\
2 \ AN
\‘ N
1 N ]
\
0,5 s
0.2 3 1 2 3 4
10 2 3 4 6 810 2 34 6 810 2 34 6 810 2 3 4 6 810
Mapametp

MpumedaHune— ObosHauveHne KpUBLIX NpuBeaeHo B Tabnuuax A.1 n A.2.

PucyHok 5 — ®PyHKUuusi pacnpegeneHns napameTpoB TOKa MOMHWK
{(MHuM NpoxoanaT yepes 95 %-Hoe u 5 %-Hoe 3HaveHue)

Bce 3HaueHus, ycTaHoBneHHble aAnst LPL, npuBegeHHbIe B HACTOSILWLEM CTaHAApTe, OTHOCATCA Kak K HUCXOASILUM,
TaK U K BOCXOASILLMM pa3psigaM MOIHUN.

0l punmMmevyaHne— 3HaveHne napamMmeTpoB TOKa MOINMHUKW nony4arT nyTeM M3mepeHm7|, BbIMOJTHEHHbLIX Ha
BbICOTHbIX 34aHUAX (COOpy)KeHVIﬂX). Cratncrtmnyeckoe pacnpegeneHne oUueHOK NMUKOBbIX 3HaA4YEHWI TOKa MOJTHUU He y4u-
ThiBAE€T TOrO, YTO BO3AEWCTBME HA BbICOTHbIE 34aHUS (COOpy)KeHVIH) 3aBUCUT OT pacnonoXeHnsa MONHUN.
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A.3 OnpeageneHue napameTpoB MakKCUMaNbLHOro Toka monHuu ans LPL |

A.3.1 MonoxuTenbHbIN pa3pag,

MexaHuueckue BO3OEWCTBMSI MOMHUMM CBSAI3aHbl C MUKOBLIM 3HaueHuem Toka (/) u yaenvHol avepruein (W/R).
Tepmuyeckoe BO3aeNCTBME CBSI3aHO C yaenbHOW aHepmen (W/IR) B cnyyae BO3HWKHOBEHUS PE3UCTUBHOMO COEAUHEHUsI
n ¢ 3apsagom (Q) B cnydae pacrnpocTpaHeHns AyroBoro paspsiga Ha MHXeHepHble ceTu. [epeHanpsbkeHne M onacHocTb
WCKPOBOIO paspsaaa, BbI3BAHHbIE MHAYKTMBHLIMW TOKaMW, 3aBUCAT OT cpeaHen kpyTusHbl (di/df) Toka monHun.

Kaxabiih us eguHndHbix napametpos (I, Q, WIR, dildf) cesizaH ¢ onpeeneHHbIM MeXaHU3MOM OTKasa. ATo Heo6-
XOAMMO y4MTbIBaTb NPU ONpeaeneHnn MeTofo0B MCTIbITAHWA.

A.3.2 MNonoxuTenbHbIA UMNYNLC U ANUTENbHBLIA yaap MOITHUMX

3navenusi I, Q u WIR, cBsizaHHble C MEXaHWYECKMM U TEMIOBbIM BO3AENCTBUEM, ONpeaensiioT no gaHHbIM Nosio-
XKWUTENbHBIX Pa3psigoB MOMHUKM (Nockonbky 10 %-Hble 3HaAYeHWs1 MOMOXMTENbHBIX Pa3psifoB HAMHOMO BbilWe, YEM COOT-
BeTCTRyIoWME 1 %-Hble 3HaYeHns oTpuuarenbHbiX pa3psagos). M3 pucyrka A.5 (nuhum 3, 5, 8, 11 n 14) c BEpOATHOCTSAMM
Huxe 10 % moryT 6bITb MCMONB30BaHbl cnegylowme 3HaUYeHst:

1 =200 KA;

QrLasn = 300 Kr;

Qsport = 100 Kiy;

WIR =10 Mx/Owm;

di /dt = 20 kA/MKc.

Insi nepBoro NONOXWTENbHOrO MMMNYNbLCa B COOTBETCTBUM C PUCYHKOM A.1 3T 3Ha4eHus1 JalT nepeoe npvonu-
JKEHHOE 3Ha4YeHue ANUTENbHOCTU (PPOHTA:

T, =I/(di/df) = 10 mkc (T NpeacTaBnsAeT He3HaAUATENbHBIA UHTEPEC).

Onsa yaapa, cnagatowero nNo 3KCMOHeHTe, NPUONUXeHHbIN pacyeT 3apsiga U YAENbHOW 3HEPrMu BbIMUCTISIIOT MO
cnepytowen dopmyne (T4 << To):

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

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

O™n dopmynbl BMECTE € MNPYBEASHHBIMUY BbIWE 3HAYEHUSIMU MO3BOMNAIOT NONyYnThb NepBoe NpubnuxeHne sHave-
HWUS BPEMEHMW nornycrnaga:

T, = 350 mke.

3apsg AnuTenbHOro yaapa MOMHMM MOXeT BbiTb NpUBNMKEHHO BblMMCNEH Mo dopMyrne:

QLonG = QrLasH — QshorT = 200 Kn.

MpoaonxuTenbHOCTb paspsida cornacHo pUCYHKY A.2 MoxXeT ObiTb OUeHeHa Ha OCHOBE AaHHbIX Tabnuupbl A.1:

TLONG = 0,5 C.

A.3.3MepBbIN OTpULATENBLHBLIA UMNYNbLC

NS HEKOTOPbIX MHAYKTUBHBIX COEAUHEHVIA BO34ENCTBME MEPBOro OTpUUATENBHOIO MMMYNbca NMPUBOAUT K Hau-
BbICLLEMY MHOYKTMBHOMY (HaBedeHHOMY) HanpsPKeHWIo, Hanpumep Anst kabenei BHYTPW ene3o6eToHHOro kaGenbHoro
KaHana. M3 pucyHka A.5 (nMHumM 1 1 12) moryT ObITb UCMONB30BaHbI Cledytolme 3HaueHUsl C BEPOATHOCTbIO Hke 1 %:

1=100 KA;

di/df = 100 kA/mkc.

[na nepBoro oTpuuaTensHOro MMNynbca, COrMacHo PUCYHKY A.1, 3TW 3Ha4YEHUs] JalOT B NEPBOM MPUGNUKEHWM
creayoLyo AnmMTeneHOCTb poHTa:

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

Ero Bpemsi nonycnaga MoxeT ObiTb OLEHEHO MCX0Ast U3 NPOAOIMKUTENBHOCTM NEPBOrO OTPULATENBHOMO UMIMYNbCa:

T, = 200 mke (T, npedcTaBnsieT N1Lb HE3HAUMTENbHBIN MHTEPEC).

A.3.4Mocneayowmnn umnynsc

MakcrmanbHOe 3HadeHue cpegHen KpyTuaHbel di/df, cBsf3aHHOE C OnacHOCTbLIO MOSIBIEHUS UCKPOBOro paspsiaa,
BbI3BAHHOIO MHOYKTWBHBIM COEAVHEHWEM, ONPeaensiioT UCXoasi M3 NOCNeaylowmx oTpULaTeNbHbIX UMMYIbCOB (MOCKOMb-
Ky Ux 1 %-Hble 3Ha4eHUA HamHOro BbIWweE, Yem 1 %-Hble 3Ha4YeHUs NepBbIX OTPULATENbHBIX Pa3psiaoB UMM COOTBETCTBYIO-
wux 10 %-HbIX 3HAYEHUI NONOXUTENBHBIX Pa3psdoB). Mo pucyHky A.5 (MUHUKM 2 1 15) MoryT GbITh ONpeaeneHsl crneayto-
LMe 3Ha4YeHUs ¢ BeposTHoCTAMU Hxe 1 %:

1=50KA;

di/df = 200 KA/MKC.

Ina nocnegyrowero MMnynsca CormacHo pUcyHKy A.1 8TW 3Ha4eHus B MEPBOM MPUOIVXKEHUM JaloT credylowyto
ANUTENBHOCTb HPOHTA:

T, = I /{dildf) = 0,25 mke.
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Ero Bpems nonycnaga moxet ObiTb OLIEHEHO MCXOA M3 MPOJOIMKUTENBHOCTY yAapa OTpuLaTerbHbIX NOCneayto-
LLIMX KOPOTKMX yAapoB:

T> = 100 mke (T, npeacTaBnsieT He3HaYUTENbHbIA UHTEpEC).

A.4 OnpepeneHue napameTpoB MUHUMANLHOIO TOKa MOJTHUX

AdbhekTrBHOCTL NepexsaTa LPS 3aBucUT OT NapameTpoB MUHUMASTbHOTO TOKa MOJTHWM Ha CBSA3aHHOM paau-
yce UKTUBHOM cchepbl. FeomeTpudeckas rpaHuLa obnacTei, KoTopsle 3allyLLeHbl OT MPAMbIX YOapOB MOMHAK,
MoxeT BbITb onpegeneHa ¢ UCNoNb3oBaHUeM MeToaa (OUKTUBHON cdepbl.

B cOOTBETCTBUM C 3MEKTPO-TeoMeTpuyeckold Moaenbso paauyc dUKTUBHOM cdpepbl I CBSA3aH C NKOBLIM
3HaYeHWeM NepBoro MMNyrbca Toka. B oTueTe [5] 3Ta 3aBUCUMOCTL onUcaHa ypaBHeHUEM:

r=10 7085, (A1)

rae r— paguyc (pUKTUBHOM cdepbl, M;
I — nnKoBLINA TOK, KA.

Ans aaHHoro paguyca UKTUBHOW cdepbl r MOXHO NPeanoNnoXuUTb, YTO BCe paspsiabl C MMKOBLIMU 3HaYe-
HUSIMU BbILLIE, YEM COOTBETCTBYHOLLEE MUHUMArbHOE NUKOBOE 3HadeHue 7, 6yayT nepexsaqeHbl eCTeCTBEHHbLIM
nyTem Uin MonH1MeoTeodamu. Mo3ToMy BepOATHOCTb ANs NMAKOBLIX 3HAYEHWA OTPULIATENBHBIX U MOMOXKUTENbHBLIX
nepBbIX yAapoB., NpuBeaeHHbIX Ha pucyHke A.5 (NHUK 1A 1 3), ABNsieTCA BEPOSTHOCTLIO NepexeaTa. MpuHumasn
BO BHUMaHWe oTHoLUeHWe nonsipHocTU 10 %-Hbix nonoxutenbHbIX M 90 %-HbIX OTpMUaTeNbHbIX Paspsaos, MoXeT
6bITb BelUMCNEHa 06LLas BeposiTHOCTb Nepexasata (CM. Tabnuuy 5).

23



FOCT P M3K 62305-1—2010

Mpunoxexnue B
(cnpaBouHoe)

¢yHKUMVI TOKa MOJTHUUN OT BpeMeHu

Tok, chOpPMUPOBAHHbIMN:

- NEepBbIM MONOXUTENBbHLIM MMNYNbcom 10/350 mKc;

- NepBbIM oTpuLaTtensHbiM umnynscom 1/200 mkc;

- nocrniegyloWmMMmn oTpyuaTtensHbiMu umnynscamm 0,25/100 Mkc moxeT BbiTb onpeaeneH Kak:

t17,)'°
( 1) 10 exp (—t/ Ty), (B.1)

Y A UL VI
Tk 14(tTy)

rme I — nukoBoe 3HaAYeHME TOKA MOITHWMK;

k — nonpaBouHbIN KO3(DULMEHT NMUKOBOTO TOKA;

t — Bpewms;

T, — AnuTenbHOCTb (PPOHTA UMIYNbCa TOKa;

T, — Bpems nonycnaga Toka MOMHWMN.

Ona ckadka Toka NepBOro NOMOXWUTENBHONO MMNYNbCA, NEPBOrO OTPULATENBHOTO UMIMYNbCa U MOCNeAyIoWmnxX oT-

pyvuatenbHbIX UMNYNbCOB AnA pa3nudHbix LPL npumeHsiioT napameTpel, npueseaeHHble B Tabrvue B.1. AHanutuueckne
KpuBble PYHKUMM BPEMEHW NOKasaHbl Ha pucyHkax B.1—B.6.

Tab6nwuuya B.1— Vcenegyemble napameTpsl ypaBHeHus (B.1)

MONOKHTENBHBIA UMNYLC Mepsbiti oTpUUATENBHBIA Nocneayowme otTpuuarens-
UMNynNbLC Hble UMNYNbChI
MapameTpbl
LPL
| ] N—v | ] —v | ] 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 — Kpveas HapacTaHusi TOKa NMOnoXWTENbHOro MMIMyrbca
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ik
100 %
200 mkc
N
50 %
o \
\\
0% >
T t
PrcyHok B.2 — KpurBasi xBocTa ToKa MONOXUTENBHOIO UMMNyNbCa
ik
100 % '
90 %
1 MKe
50 %
10 %+
0% t:

Ty

PucyHok B.3 — KpuBas HapacTaHvsi Toka NepBoro oTpuuaTenbHOro MMnyneca
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100 %
50 MKe

50 %
50 %

0% ?
T2
)
PucyHok B.4 — KpuBas xBocTa Toka NepBoro OTpyuaTenbHOro MMnynbca
ik
100 % l/
90 %
0,2 MKc
50 %
10 %
0% l >
T, t
Ta

Pucynok B.5 — KpuBasa HapacTaHusi Toka nocrnegyowmx oTpruuaTenbHbiX UMMYNbCOB
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ik
100 %
N
50 mkc
50 %

50 %
\\
0% >
1, t

PuncyHok B.6 — Kpreasa xBocta Toka nocneayiowmx oTpyuarernbHbIX UMNyNbCoB

JnuTteneHbil yoap monHum MmoxeT GbiTb ONMCaH NPAMOYronbHOW ¢opmoii co cpeaHum TokoMm I U1 NpogomkuTens-
HOCTbIO T\ NG COMnacHo Tabnuue 3.

Ha ocHoBe ananuTuyeckmx KPUBbIX 3aBUCMMOCTU TOKaA OT BPEMEHU MOXET 6bITb nony4yeHa nnoTHOCTb aMmnnNuTyAbl
TOKa MornHum (pucyHok B.7).

TOKa MOnHuK, ATy 3NEeKTPOMarHMTHOIO UMIYSbCa yaapa MONTHAW
103
Y
MepBbIA oTpULAaTENBbHBIA
102 ﬁap 100 KA 1/200 MKC
N
o
f
10°
1 0.1 Mocneaytowmin oTpuLaTenbHbIA /
vaap 50 kA 0,25/100 mkc
102
103
Mepebii NONOXUTENbHBIA
104 yaap 200 kA 10/3500 Mkc
10° 1 2 3 4 5 6 \ > 7
10 10 10 10 10 10 10

Yactora f, 'y

PucyHok B.7 — Kpueble nnotHocTv aMnnutyasl Toka monuHum gnst LPL |
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Mpunoxexnune C
(cnpaBouHoe)

Mo,qenuposaHue TOKa MOJTHUMN NPU UCNbITaAaHUAX

C.1 O6wue nonoxeHus

Ecnn 3aaHue (coopyXeHue) NopaXxeHO MONHWEW, TOK MOMHUM pacripefensieTcsl BHYTPU 3aaHusl (COOpYXeHusl).
Mpn ucnbiTaHMn OTAENBHBIX KOMIMOHEHTOB MEP 3alMThl 34aHUsI (COOPYXeHus1) HeOBXOAMMO YuUNTbIBaTb COOTBETCTBYIO-
WMe napameTpbl KaX4oro KOMMNOHeHTa 3gaHus (CoopyxeHusl). B koHue ucnbiTaHuii 4omkeH GbiTe BLINONHEH MOMHBINA
aHanua cucTembl.

C.2 MogenupoBaHue yaernbHOW 3HepruM NepBoro KOpoTKOro MMNynbLca u 3apsaga anuTenbHoro yaapa

Wccnegyemble napameTpsl onpegenensl B Tabnuuax C.1 n C.2, a nenbitarenbHbii reHeparop nokasaH Ha pucyHke C.1.
OTOT reHepatop MoxeT OblTb MCMONB3OBaH ANs MOAEMMPOBAHUS YAENbHOW 3HEPruM NONoXUTENbHOro NepBoro MM-
nyneca B kKOMGMHaUMW € 3apsAoM OnUTEnbHOro yaapa.

Peaynbrathl MCMbITaHUIA MOMYT BblTb MCNOMNB30BaHbLI ANl OLEHKM MEXaHMYEeCKOW LeNoCTHOCTW 34aHusA (COoopyxe-
HUS) OT BO3AECTBUA OMACHOIO HarpeBaHus W pacrniaBreHus.

Wccnegyemble napameTpsbl, UCMOMNb3yemble 4ns MOAENVMPOBaHWS NepBoOro UMMynbca (NUKoBbIN TOK [, yaensHas
aHeprva WIR v 3apsg QsHorT), NpvBeaeHs! B Tabnmue C.1. 3T napameTpbl AOMKHbI BbiTb NONy4YeHs B O4HOM W TOM Xe
umnynece. 310 MOXeT BblTb JOCTUMHYTO MyTEeM annpoKCUMaLUMK 3KCNOHEHUMAnNbLHOrO cnaga Toka ¢ T, 6nuskoro k 350 Mkc.

Wccnegyemble napameTpbl, UCMonb3yemble 415 MOgenMpoBaHust ANuTensHOro yaapa (3apsg Q ong W Npogon-
XUTenbHOCTh T ong), NPvBedeHbl B Tabnuue C.2.

B 3aBWCMMOCTM OT MCMbITYyEeMOro obbekTa U OXuaaemblX MEXaHU3MOB MOBPEXAEHUIA UCMBITAHUS ANA NepBoro
MONOXUTENBHOMO MMMYNbCa UMW ANUTENBHOTO yAapa MoryT ObiTb NPUMeEHeHbl OTAENbHO UMM B KOMBMHMPOBAHHBLIX UC-
NbITAHUSIX B Cry4ae, KOoraa AnNUTenbHbI yaap cnegyeT 3a NepBbiM MMMNYNbCOM HemeaieHHo. cnbiTanna Ha pacnnaene-
HVWe NnoA BO3OENCTBMEM MONMHWMM ACIXKHbI OblTh BbINOMHEHBI C UCMOMNb30BaHUEM 06enx NonsapHOCTEN.

MpumeyaHwue— epBblil OTpMUATENbHLIN Pa3psg He AOMKeH ObiTb UCMONB30BaH NPU UCNBITAHUAX.

CraproBbIi
nepexntovaTens
L 100 MKTH — 300 mKH T
- ' ' woeeeee- [
J_ l Lp 15 05¢
20 mk®d
M KommyTu- Wiyt
160 B pyloLunin RP
HanpsxeHne nepeknio4yaTenb 600Bl G
U BKI./BBIKIT. s
R1=0,10m Ry UcnbiTyeMblii
obbekT
MeHepaTop ToKa Ans NEPBOTO KOPOTKOM® leHeparop Toka Ansi ANUTENLHOTo
ynapa ! ! yaapa !

MpwumeyaHune— 3Hadyenns npumennmbl gnsa LPL |,

Pucyrnok C.1 — lNpumep reHepatopa, MCNONb3yemoro Ans MOAENMPOBaHWUS YAEMNbHOW SHEPIMM ToKa NEpPBOro
NONOXMTENBHOrO MMNYNbLCa U 3apsaa ANUTENbLHOTO yaapa

Ta6nwuua C.1— WNccnegyemble napameTpbl NEPBOTO NONOXUTESNBHOIO MMMYIbCa

LPL
Uccnegyemsie napameTpsbl I " Y fonyck, %
MukoBbIn TOK 1, KA 200 150 100 +10
3apsag Qsyor, Kn 100 75 50 +20
YpenbHas aHeprua WIR, MIOx/Om 10 5,6 2,5 + 35
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Tabnuuya C.2— WNccnegyemble napaMeTpbl ANUTENBHOMO yaapa

LPL
Acecnegyemble napameTpbl I " Ty Honyck, %
3apsag Q ong, Kn 200 150 100 + 20
MpogomkutensHocTe T gng: © 0,5 0,5 0.5 =10

C.3 MogenupoBaHue KpyTU3HbI UMMYJIbCA TOKA

KpyTnaHa umnyneca ToKa onpegenser HAYUMPOBaAHHOE HanpsikKeHne B NeTNAX, YCTaHOBMNEHHbIX BOKPYI MPOBOA-
HMKOB, MO KOTOPbIM NMPOXOAWUT TOK MOITHWW.

KpyTnaHy umnynbca Toka onpeaensitoT Kak OTHOWeHre uaMeHeHust Toka A/ 3a Bpemsi Af (pucyHok C.2). Nccnegy-
eMble napameTpbl, NPUMEHUMbIE AN MOAENMPOBaHWS KPYTU3HbI TOKa, nNpueedeHsl B Tabnuue C.3. MNprmepsl ucnbita-
TenbHbIX reHepaTopoB Noka3aHbl Ha pycyHkax C.3 u C.4 (reHepaTopbl MOryT ObITh MCMOMB30BaHbI AN MOAENVMPOBAHUSA
KPYTU3HBI TOKa MOINHUM, CBSI3aHHOIO C NPsSMbIM yAapom MonHuu). MogenvpoBaHne MoxeT ObiTb BBINONHEHO ANs NepBo-
ro MONOXMTENBHOrO UMMYIbCa M NOCNEAYIOWEr0 OTPULATENBHOMO NMMyNbea.

MpnmeyaHne— 3To MOAENMPOBAHNE NO3BONSET ONPEAENVTbL KPYTU3HY MMMNYIbCA TOKA. XBOCT TOKa HE UMEeT
3Ha4YeHusa Ans JaHHOro BUAa MOAENUPOBaHWS.

MopenvpoBanue B cooTBeTcTBUMU ¢ C.3 MOXeT ObITb NPYMEHEHO HE3aBUCHMMO UM B KOMOGUHaAUMK C MOAENUPOBa-
HMeM B cooTBeTcTBUM ¢ C.2.

Bonee nogpobHas MHopMauWsi OTHOCUTENBHO NapaMeTPOB UCMbITAHUIA NMPU MOAENUPOBaHUM BO34ENCTBUSA
MOMHUM Ha KomnoHeHTbl LPS npueegeHa B npunoxenun D.

Tab6nwuya C.3 — Vccneayemble napameTpbl UMNYNbCOB MOMHUK

LPL
Aceneagyemble napameTpbl Honyck, %
I v
MepBblii NONOXUTENbHBIA UMMYILC:
A, KA 200 150 100 +10
Af, MKC 10 10 10 + 20
MNocnegytowme kopoTkue paspsigb!:
A, kA 50 37,5 25 +10
Af, MKC 0,25 0,25 0,25 + 20

ik

Ai

~Y

At

PucyHok C.2 — I'padbuvik kpyTU3HbI ToKa B cooTBeTcTBUM ¢ Tabnuuen C.3
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300 kB

HanpsokeHue U, = 10 Mk

leHepaTop TOKa

[MpwvmedaHune — 3HaveHns npumennmbl gns LPL .

Meneiryemblin
obbekT

9 Mk

0,1 Om

Pucynok C.3 — lNpumep reHepartopa, NCNONb3yeMoro Ansi MOAeNupOBaHUs KPYTU3HbI NEPBOro
NONOXUTENBHOrO MMMNyNbca AN GonbLUMX UCTBITYEMbIX 31IEMEHTOB

2 MKIH

0,25 Om
-~ - —

3,5MB 1
HanpskeHue | —T- 10 H®

leHepatop ApkagbeBa—Mapkca

[MpwvmeyaHun e — 3HaueHus npumeHnmsbl anst LPL 1.

UcnbiTyeMbi
obbekT

9 MklH

0.1 Om

PucyHok C.4 — [lpumep reHepartopa, NCnonb3yemMoro Ansg mMogenvmpoBaHnsi KPYTU3HbI MOCNEAyoWwmx
oTpuuaTernbHbIX UMMYIBCOB AN 6ONbWNX UCMBITYEMbIX 31IEMEHTOB
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Mpunoxexnue D
(cnpaBouHoe)

MapameTpbl ANA MoAeNUPOBaHUA BO3AeACTBUA MOJNTHUMA HA KOMMNOHeHTbI LPS

D.1 O6wue nonoxxeHun

B HacTosiwem npunoxeHun yCTaHOBNEHbI OCHOBHLIE MapaMeTpbl, UCMOoNb3yeMble Arsi MOASNUPOBaHNS BO3AEN-
cTBUSA MONHUM B nabopaTtopHbix ycroBusix. MNpunoxeHne oxeBaTbiBaeT BCe KOMNoHeHTbl LPS, nogeepratowmecs Bosaein-
cTeuio obwero (nnu Gonbluel ero Yactn) Toka monHuw. MpunoxeHne cnegyeT UCMONbL30BaTb BMECTE CO CTaHAapTamu,
ycTaHaenuBaowmmmn TpeboBannsa n MeToabl NCNbITaHUI KOMNOHeHTOB LPS.

MpwnmeyaHune—lNapameTpbl, COOTBETCTBYIOWME OTAENIbHBIM 3NEMEHTaM CUCTEMbI (HAaNPUMeEp, yCTPOMCTBaM
3aWNTBI OT UMMYNBCHBIX NMEPEHANPSHKEHNIA), B NPUSIOKEHNN HE PACCMOTPEHBI.

D.2 NapameTpbl TOKA B TOYKE NOPAXEHUA MONHUEN

MapameTpbl TOKA MOSNHWKM MrpaloT Gonblyo ponb ans obecneveHns duanyeckon uenoctHoctn LPS u skniovaiot
B cebn: nukoBbIN Tok I, 3apsig Q, yaenbHyio aHeprmio WIR, npopomxutensHOCTh T 1 KpyTuaHy Toka (dildf). B cootBeTCTBUM
C HMXEnpUBEAEHHbIM aHanu3oM Kaxablil napameTp HanGonee BaXeH Npu UccneaoBaHMM OAHOTO M3 NPOLECCOB, NpU-
BOASILLMX K OTKa3y. MapameTpbl ToKa, CMoNb3yeMble ANs UCTbITAHUNA, SBNATCA KOMOMHaAUWEN 3TUX BENMWYMH, NMPUMEHS-
emblx B nabopatopuv gns MogenvpoBaHusi mM3M4ecKoro npouecca, NPUMBOAALWErO K OTKasy uccnegyemyio yactb LPS.
Kpntepun ot6opa ucnone3yeMbix BenuuvH npuseaeHsl B D.5.

B tabnvue D.1 npuBedeHbl makcumanbHble 3Hadenus I, Q, WIR, T wn dildt, ncnonb3yemble ansi ucnoiTaHWi, Kak
DYHKUMA HECOXOAMMOrO YPOBHS 3alUUThI.

Tabnwnua D.1 — 3HadeHVs napameTpoB, UCMONb3YEMbIX MPU UCMLITAHUSX AMS Pa3nNUYHbIX KOMMOHeHTOB LPS n
pasnnyHbix LPL

KomnoHeHT OcHoBHble MapameTpbl TOKa MOMHUU M 3ALLNTHI OT MOMHUUA Mpumeuanne

npo6nemsl

MonHue- 3po3usa B co- LPL Q one T

npUeMHuK |eauHeHmnsax (Ha-

npuMmep, TOHKUE | 200 <1 ¢ (npume-

MeTannuueckue i 150 HeHnne Q ong

TINCTbI) n—v 100 B OAUHOYHOM
umnynesce)

Monuue-npu-| HarpeB ane- LPL WIR T Onpepgenexne
€MHUK N TOKO-|MEeHTOB anekTpu- kOx/Om pa3mepoB Mo
oTBO4 YecKon uenm M3K 62305-3

| 10000 MpumeHeHne NMOMOraeT Cokpa-
] 5600 WI/R B agnaba- TUTb KONUYECTBO

N—lv 2500 TUYECKON MCrnbITaHWi

KOHUrypauum
Mexannueckue LPL I kA WIR, xx/Om
BO3eNCTBUSI

| 200 10000
Il 150 5600

N—lv 100 2500

3nemeHTbl Kom6uHupo- LPL I kA WIR, kOx/Om T
coeguHeHus BaHHOE BO3AENCT-

Bue (Tepmuyec- | 200 10000 < 2 mc (npu-
KOe, MexaHuuec- I 150 5600 meHenve I un
KOE W 3MeKTpU- n—v 100 2500 WIR B ogn-
yeckoe) HOYHOM UM-
nynsce)
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OkoHyaHue mabnuuyesr D.1

KomnoHeHT OcHoBHbie MapameTpbl TOKA MOMHUM W 3aLLMTEI OT MOSHUM MpumevaHue
npotnemsi
Cuctema 3a-| O3pos3us B TOY- LPL | Q ong: K T OnpegeneHue
3eMneHuns Ke YCTaHOBKM pasmepoB 06bIY-
| 200 < 1 ¢ (npnme- HO OCHOBaHO Ha
I 150 HeHve Q ong MEXaHNYeCKNX
n—v 100 B OOWHOYHOM W XMMUYECKNX
umnynece) cBolicTBax (Ha-
npumep, Koppo-
3us)
YcTpoiicTBO KomBunupo- LPL I kA QshorT: Kn WIR di/dt MpumensioT 1,
3awWwwTel OT UM- [BaHHOE BO3gen- kKx/Om KA/MKC [QgrorT M WIR B
NynbCHLIX Nepe-| cTeue (Tepmu- €4NHUYHOM UM-
HanpsbkeHun, |4eckoe, MexaHu- | 200 100 10 000 200 nynesce (T <2 mc);
cogepxawee |4Yeckoe U 3neKT- Il 150 75 5600 150 npumeHsitoT A/At
paspsagHukK pudeckoe) n—yv 100 50 2500 100 B OTAENBHOM
MCKPOBOro pas- uMnynbsce
paga
YeTponcTeo BosageriicTeune LPL | Qgnorr K1 Heobxoaumo
3aWmTEl OT UM-|aneKkTpu4eckon npoeepwTb 06a
nynbCHbLIX Nepe-| sHeprum (nepe- | 200 acnekTa
HanpsXeHu, |rpyska uenw) I 150
cogepxauee n—v 100
6nokn metan-
NOOKCUAHbIX Ba-|  Ouanektpuue- LPL L kA T Heobxogumo
pUCTOPOB CKoe BO3JeliCT- npoeectn pas-
Bue (npobon gu- | 200 < 2 Mc (npume- AenbHble UCTbl-
anekTpuka / 0b- I 150 HeHve I B TaHuA
pasoBaHue Tpe- v 100 OAWHOYHOM
LWWH) uMnynbsce)

D.3 NepepacnpegeneHue Toka

MapameTpel, NpuBeaeHHbIe B Tabnmue D.1, COOTBETCTBYIOT TOKY MOMHUM B TOYKE MOpaxeHust MonHuen. dakrnuec-
KW SNEeKTPUHECKMIA TOK O6bIYHO yXOAWT B 3€MII0 MO HECKOIbKUM NYTSIM, Tak Kak BO BHeWHWX LPS obbMHO NpucyTCTBYIOT
HEeCKONbKO TOKOOTBOAOB M €CTeCTBEeHHbIX NpoBoAHMKoB. Kpome Toro, K sawmwaemomy 3gaHunio (COOpyXeHuio) 06bluHO
noaxoasT NMUHMM KOMMYHUKaUWWA (BOAHbIE M ra3oBble TPyObl, aneKTpuyeckue U TENEKOMMYHUKAUWOHHBLIE NIMHUM U T. T.).
Ona onpeaenenns napameTpoB (HaKTUUECKOTO ABWXEHUS TOKa B orpefereHHbiX komnoHeHTax LPS gomkHo 6biTh npu-
HATO BO BHUMaHwe nepepacnpegenenune Toka. [JorkHbl ObITb OLeHeHbl aMnnNuTyga u opmMa ckadka Toka, NPOXOASILLEro
yepes KOMMNOHEHT B onpeaeneHHon Touke LPS. Ecnn nHamMBmayanbHas oLeHka HEBO3MOXHA, TO napameTpbl Toka MOryT
6bITb OUEHEHbI NOCPEACTBOM Cneaylowmx npoueayp.

Ona oueHkn nepepacnpegenexusl Toka B Npegenax BHeWwHuX LPS moxeT 6biTb npumeHeH koachULMeHT KoHdu-
rypaumm k; (cm. npunoxenne C MIK 62305-3). 3ToT koadMLMEHT NO3BONAET NONYYUTH KONMYECTBEHHYIO OLIEHKY [0S
TOKa MOIHUK, NMPOTEKaIoWEro No TOKOOTBoAAaM BHEWHMX LPS B Hamxyawem cny4ae.

Ins oueHkm nepepacnpegeneHusi Toka NPU HaNMYUKU OTKPLITLIX TOKONPOBOASLUMX YacTel, SNeKTpUIEckux u tene-
KOMMYHVKALMOHHbBIX JIMHUA, NOABEAEHHbIX K 3alMLLAEMOMY 30aHUIO (COOPYXXEHWIO), MOryT GbiTb NMPUHATEI NPUGINKEH-

HO 3Ha4eHus kg, n k;, npueegeHHblie B npunoxeHwm E.

OnuncaHHbIN NoaXo/ NPUMEHUM AT OLEHKM MUKOBOTO 3HAYEHMs1 TOKA, NPOTEKAIOLEro MO OAHOMY onpeaeneHHo-
My NyTu B 3emrio. Beluncrnenne apyrmx napameTpoB TOKA BbINOMHEHO HA OCHOBE CrieAyloWmUX COOTHOLWEHWIA:

Ip =k-I (D.1)
Q=k-Q, 0.2)
(WIR), = K2 (WIR), (D.3)
diy _ di
(86, =% (&) (D.4)
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rae X, — 3Ha4YeHwe paccmMaTpuBaeMbiX BENWUHMH (NMKOBbLI TOK I, 3apsp Q,, yaenbHas sHepms (WIR),, kpyTnaHa toka
(difdt)p), cooTBETCTBYIOWEE OMPEAENEHHOMY MYTW TOKA B 3EMITIO «P»;
X — 3Ha4yeHue paccmaTpyvBaeMbiX BENM4MH (MUKOBbIM Tok 1, 3apsg Q, yaeneHas aHepms (WIR), kpytmaHa Toka (didi)),
COOTBETCTBYIOWES 0BLLEMY TOKY MOMHUY;
k — koathUUMEeHT nepepacnpeaeneHns Toka;
k., — xoabduumeHT nepepacnpeneneHns Toka anst BHewHmx LPS (cm. npunoxenne C MOK 62305-3);

ke, k — xoacbcbuumenTbl NepepacnpeaenerHns Toka Npu Hanu4YMy BHELLHNMX TOKONPOBOASILLMX YaCTeN, SMEKTPUHECKUX U

TENEeKOMMYHUKALMOHHBIX MMHWIA, BXOASAWMX B 3auwiaeMoe 3aaHvne (coopyxeHue) (cMm. npunoxenuve E).

D.4 BoagencTBue TOKa MOMTHUU

D.4.1 Tepmnyeckoe Bo3zgencTeue (HarpeB)

Tepmunueckoe BO3AENCTBIE TOKA MOIMHWM BbI3BAHO MPOXOXOEHUEM 3MNEKTPUYECKOro TOKa Yepe3 NPOBOAHUKU Unn
anemeHTbl LPS. PeanctuBHbIi Harpee Takke BO3HMKAET NPpU 3aMblKaHUM B TOYKE COEAMHEHUS U BO BCEX M30INMPOBAHHbIX
vacTsax LPS.

D.4.1.1 Pe3nctuBHbIA HarpeB

Pe3ancTnBHbIM HarpeB MOXeT BO3HWKHYTb B N0OOM komMnoHeHTe LPS, npoBoaswem cylecTBEHHYI0 4YacTb ToKa
MonHUK. MyHMManbHasi nnowaas NonepevyHoro ceveHusl NPOBOAHWKOB AOMKHA ObiTb AOCTATOYHOW AnNs NpeaoTBpalle-
HVA neperpesa NPOBOJHMKOB A0 YPOBHSI, KOrJa MOXeT BO3HWKHYTb MoxapoonacHas cuTyaums.. Hapsiny ¢ Tepmuyeckumm
BO3AeNCTBUAMM, onmcanHbiMu B D.4.1, cnegyeT Takke uccrneaocBaTb MEXaHUYECKYl0 YCTOMYMBOCTb U KpUTEPUW AONTo-
BEYHOCTM AN BbICTYNAOLWMX 4YacTel 3aaHusi (COOpPYXeHWs), NOABEPKEHHOro BO3AENCTBUIO KNMMaTUYeCKknX (hakTopoB
n/vnu koppoauun. [ns npegoTBpalLeHns yrpo3bl ANS XWM3HU U 340pOBbs Nnioaei U yObITKOB BCrieAcTBUE B3pbiBa WK
noxapa Heo6xoaQuMo UccrnegoBaTh HArpPeBaoWUACA NPOBOAHUK.

Hwxe mpvBedeHbl pekoMeHAauMK Mo BbIMOMHEHWIO OLEeHKU MOBbIWEHUST TEMNEPATypbl NPOBOAHMKA NoA Aen-
CTBMEM TOKa MOITHUM.

AHanuTUYeckuii NOAXon COCTOUT B CriefyOLLEM.

MrHoBeHHasi MOLWHOCTb, NPEeBPALLAOLLASACH B TEMNNO NPU NPOXOXAEHUM 3MEeKTPUYecKoro Toka, UMeeT Bua:

P(H=i2R. (D.5)

TennoBas aHeprus, Npou3BedeHHas NOMHbIM UMMYNbLCOM TOKa MOMHUK, PaBHA aKTUBHOMY (OMMYECKOMY) conpo-
TUBMNEHNIO NCCnegyemMbiX KOMNOoHeHToB LPS, yMHOXEHHOMY Ha ydenbHylo SHepruio umnynbca. OTa Ternnosasi SHeprusi,
BblpaxeHHas B mxoynsax (x) unm Battax B cekyhay (BT/c), umeeT Bug:

W =R|[i%dt. (D.6)

Mpu yaape mMonHuu dasbl BbICOKOW YAENbHOW SHEPTUM MOMHUW SIBNSIOTCA OYEHb KOPOTKUMU NO BPEMEHW, U
NosIBNAIOLLEeEcs B 34aHUM (COOPYXeHMM) Tenno GeicTpo paccemBaeTcsl. [103TOMy Takoe sIBNeHue cunTaloT aguabatu-
YeCKuM.

Temnepatypa npoeogHWKOB LPS moxeT GbiThb oueHeHa crnegyowmm obpasom:

w
08 = oo — 1] (D.7)
q° v Cy
rae 6 — 6 — noBbllLeHVe TeMNEPaTypbl NPOBOAHUKOB, K;
a — TeMnepaTtypHblin koadduumeHT conpoTtuenenuns, 1/K;
WIR — ypenbHas sHeprusi uvnynsca toka, [x/Owm;
Po — ygenbHoe OMWYEecKoe COMPOTUBIIEHVE NPOBOAHUKA B OKpyXatowen Temnepartype, Om-m;
q — nnowaae NonepeyHoro CeYeHNs NPoBoaHUKa, MZ;
v — NMoTHOCTL Matepwana, Krims;
Cw — Tennosasi eMKOCTb, [Ix/krK;
04 — Temnepartypa nnaenenus, °C.

3HauveHns XapakTepucTuK PU3NYECKMX NapameTpoB, ONMcaHHbIX B ypaBHeHun (D.7), Ans pasnnyHbiX MaTepuanos,
ucnone3yembix B LPS, npueseaersl B Tabnuue D.2. B kadectBe npumepa npuMeHenusi ypaeHerws (D.7) B Tabnuue D.3
npvBegeHbl AaHHbIE MOBbIWEHUS TemnepaTypbl NPOBOAHMKOB, M3rOTOBIEHHBIX U3 Pa3nUYHbIX MaTtepuanos, Kak yHK-
uns W/IR v nnowagm nonepeyHoro ceveHvsi NpoBOAHMKA.

ObbluHasi MOMHUA XapaKkTepuayeTcsl KOPOTKMM yaapoM (Bpemsi nonycnaga meHee 100 MKC) M BbICOKUM MUKOBbIM
3HaYeHneM Toka. B aTux ycrnoBusix HEOOX0AMMO y4UTBIBATb NOBEPXHOCTHBIV 3dhdeKT (CkmH-adpdpekT). OaHako Ha NpakTu-
Ke B BOIMbLIMHCTBE Cry4aeB, CBSA3aHHbIX C KOMMOHeHTaMu LPS, xapakrepuctuku MatepuanoB (AMHamMmuyeckasi MarHuT-
Hasi NPOHMLAEMOCTb NpoBoAHUKa LPS) 1 reomeTpuueckas KoHGUrypaums (Nnowaap nonepeyHoro ceveHusi NpoBoaHU-
ka LPS) ymeHblaoT BO3geicTBME CKMH-3dbeKTa Ha NOBbILeHVWe TemnepaTypbl NPOBOAHMKA [0 HEe3Ha4UUTENbHOro
YPOBHS.

KomnoHeHT paspsiga MornHum, Hanbonee cnocobCTBYOWMIA HarpeBy, — NepBbIA BO3BPATHLIN yaap MOMHUM.
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Ta6nwuuya D.2 — duanueckne xapakrepucTMKM Marepuanos, UCMONb3yEMbIX B KOMINoHeHTax LPS

Marepuan
XapakrepucTtuka AMIOMAHWI Msrkasa (Hu3koyrne- Menb Hepmaaen;w,aﬂ
poaucras) cranb cTanb
Poy OM - M 29 -10°° 120 - 107° 17,8 - 107° 0,7 -108
o, 1K 4,0 1073 6,5-1073 3,92-107° 0,810
Y, kr/m3 2700 7700 8920 8103
6, °C 658 1530 1080 1500
Cs, Io/kr 397 - 10° 272 - 103 209 - 108 —
Cy, DxhiaK 908 469 385 500
) AYCTEHUTHAS!, HE MarHUTHas.

Ta6nuya D.3 — MNoBblweHne TeMnepatypbl NPOBOAHWKOB C Pa3NWYHLIMU NMonepeyHbiMM ceveHnsiMn Kak pyHkumsa WIR

Marepuan
Jorepeoe, | Anowas Misan (usicyrne- Hopraneras
WIR, MOx/Om

2,5 5,6 10 2,5 5,6 10 25 5,6 10 2,5 5,6 10
4 — — — — — — - — — — — —
10 564 — — — — — 169 542 — — — —
16 146 454 — 1120 — — 56 143 | 309 — — —
25 52 132 283 211 913 — 22 51 98 940 — —
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

2) AyCTeHUTHas, He MarHuTHas.

D.4.1.2 Tepmuyeckoe NOBpPeXAeHNe B MEeCTe YCTaHOBKM

Tepmmnyeckoe NOBpexaeHne B MeCTe YCTAaHOBKM MOXET MPOU3ONTH BO BCEX KOMMOHEHTax LPS, B KOTOPbIX MOXeT
BO3HWKHYTb KOPOTKOE 3amblkaHue, T. €. B CUCTeMe MOIHUENPUEMHMKOB, 3a30poB 6e30nacHOCTM Ha Criydal UCKPeHUs 1 T. 4.

B mecTax coeduHeHWsi MOXeT MPOU3ONTU OMNnaBleHVe U 3p03usi matepuana. B OCHOBaHWM 3MeKTPUYECcKon ayru
TeMnepaTypa JOCTUraeT BbICOKMX 3HAYEHWUN M3-3a BbICOKOW MIOTHOCTU 3MeKTpuYeckoro toka. bénbwas 4acts Tennoson
3Heprum 0BbIYHO pacnpoCTpaHsAeTCs MO NMOBEPXHOCTM MeTanna unv Gnusko oT Hee. Boicokasi Temnepatypa, BO3HMKalo-
Wasi HeNnoCPEACTBEHHO B OCHOBaHWM Ayrv, sIBNAETCS N3bbITOYHOM M MOXeT BbiTb MOrnolieHa MeTannoM NpoBoaHuKa, a
ee n3bbIToK MOXeT ObITb paccesH MyTem UanydveHust Tenna unu 3atpadeH Ha nnaeneHue unu BbiNapuBaHWe MeTanna.
MHTEHCMBHOCTL npouecca 3aBWCUT OT ammnuTydbl U NPOAOCIKMTENBHOCTM TOKa.

D.4.1.2.1 O6wue nonoxeHus

Ons BbMMCNEHNS TEPMUYECKMX BO3OEVUCTBUN Ha MeTanmyeckue rnoBepxXHOCTU B TOUKE BO3AEWCTBUSI TOKa MOMHUM
6binn paspaboTaHbl HECKOMNBKO TEOpeTUYecKUX Mogenei. B HacTosilwem cTangapTte npuBedeHa TOMbKO MOAENb Bblpas-
HVWBaHUs1 NoTeHumanoB. MNpumeHeHne aTol moaenu ocobeHHo athbhekTUBHO ANs TOHKMX METanMUYEeCKUX NMOBEPXHOCTEM,
Bo Bcex cnyqasx gaHHbIN MeToh NPYMBOOWT K KOHCEPBATUBHBLIM pesynbTaramM, NMOCKOMNbKY B Ka4eCcTBe MocTynarta NnpuHsTo
TO, YTO BCS SHEpPrusi, BO3HUKAIOWANA B TOYKE BO34ENCTBUA MOIMHWU, UCMONb3yeTCs HA MNMaerneHne Unu BoinapvBaHue
maTepuanoB NpoBogHuka 6e3 yveTa pacnpocTpaHeHus Tenna BHYTpU MeTanna. B gpyrx mogensx ucnons3oBaHa 3aeu-
CMMOCTb MOBpPEXAEHUs B MecTe BO3AEMCTBUA MOMHWM OT MPOJOIIKMTENBHOCTM UMNYyMbca TOKa.

D.4.1.2.2 Mogenb CHWXEHUs pPasHOCTU NOTEeHUManoB

MoTtpebnsiemyio aHeprnio W B OCHOBaHWUW SMEKTPUYECKOW AyrM pacCuMTLIBAlOT Kak Npou3BedeHWe pas3HOCTU Mo-
TeHUManos aHoga/katoga U, . U 3apsaga MofHuM Q.

W = [ug o (0)i(t)dt = uy . [li(t)]t. (D.8)
0 o]
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TaK KaK Uy ¢ NPAKTUHECKM KOHCTaHTa B AManas3oHe pacCMaTpuBaeMblX 3HAYEHUA TOKA MOSHWUM, TO SHEprusi B
OCHOBaHUM Ay 3aBUCUT OT 3apsiga monuum Q.

PasHOCTb NOTEHUMANOB MeXay aHOAOM/KATOLOM U, AOCTUFAET 3HAYeHUN B HECKOMbKO AECATKOB BT.

YnpouweHHbIM Noaxoa npegnonaraeT, UTo Besi 3Heprusl, o6pasytowancsi B OCHOBaHUM SMEKTPUYECKOW Ayru, pacxo-
AyeTcs TOMNbKO Ha NnaeBneHue matepwana. B ypaBHeHuu (D.9) MCnonb3oBaHO 9TO MPeanonoXeHne, HO OHO YacTo aaeT
3aBbIWEHHYI0 OLeHKy obbema nnaenexus.

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

roe V — o6bem nnaeneHns metanna, m°;
Ug,c — Pa3HOCTb MOTEHUMANOB Ha aHoge/katode (NMPUHATas Kak KOHcTaHTa), B;

Q — 3apsag monHum, Kn;

Y — NnoTHocTb MaTepwana, Kr/im>;

C, — TernnoemkocTtb, [Ix/krkK;

0 — Temnepartypa nnaenenws, °C;

06, — Temnepartypa okpyxawlLen cpegsl, °C;
Cs — ygenbHas Tennota nnaenenus, [Hx/kr.

3Ha4eHVs XxapakTepucTUK M3NUeckUx napameTpoB, UCMOMNb3yeMbiX B ypasHeHun (D.9) ans pasnuuHbiX matepua-
noB, npumensiembix B LPS, npveeageHsl B Tabnuue D.2.

B ocHoBHOM, paccmaTpuBaembii 3apag — 370 Cymma 3apsifoB BO3BPATHOMO ygapa MOMHMU U TEKYLLEero Toka
MOnHuK. JTabopaTopHsbIl ONbIT NOKa3sarn, YTo BO3AEWCTBUE 3apsga BO3BPATHOIO yAapa MOMHWM HE3HAYUTENBHO NO CPaB-
HEHWIO C BO3AENCTBMEM 3apsiga MOIMHUN.

D.4.2 MexaHu4eckue BO3oeNCcTBUA

MexaHnyeckoe BO3AEWCTBUE TOKa MOIHUU 3aBUCUT OT amnnuTyas U NPOAOIMKUTENBHOCTM TOKA, a Takke OT Xapak-
TEPUCTVK YNPYroctn Matepuna, Ha KOTOPbIN BO3AENCTBYeT MONHUA. MexaHndeckoe BO3AENCTBME TaIoKe 3aBUCUT OT Tpe-
HuA mexgdy Jactamm LPS, ecnn s10 nmeet mecTo.

D.4.2.1 MarHuTHOe B3anmogencTeue

MarHuTHble CuMbl BO3HWMKAOT Mexay ABYMS NPOBOAHMKAMW NoA BO3AEWCTBMEM SIEKTPUYECKOrO Toka WUNu, ecrnv
CyLLECTBYeT TOMNbKO OAWH NPOBOAHWK MEXAY €ro 4actaMu, o6pasyiowmmMm yron unu netnio.

Ecrnn Tok npoxognT No nocnegoBaTenbHOW LEnu, amnnuTyaa SNeKTPOAMHAMUYECKMX CUM, BO3HUKAIOWMX B pas-
JIMYHBIX yYacTKax Lenu, 3aBUCUT Kak OT aMnUTyAbl TOKA MONHUK, Tak U OT koHdUrypaumm uenn. MexaHuueckoe Bo3aen-
CTBME CUI 3NEKTPOMArHWTHOIO B3aMMOAENCTBUSI 3aBUCUT HE TONMBKO OT amnnTyAbl TOKa, HO Takke U OT HPOpMbl NPOBOA-
HVKa, CWUMbl TOKa, €ro NPOAOIMKUTENBHOCTHU, KOH(UIYPaLMK CUCTEMBI.

D.4.2.1.1 3neKkTpoagnHaAMUYECKNE CUIbI

OneKkTpogUHaMUYEeCcKue cusbl, BO3HUKaOWUE NoZ BO3AENCTBMEM TOKA /i B NPOBOAHMKE, UMEIOLLIEM Mapannerb-
Hble y4acTKM ONWHOM [, Ha paccTtosHuM d, kak nokasaHo Ha pucyHke D.1, MoryT GbiTb NPUBNMXKEHHO BbIYMCNEHBI MO
cnepytowen opmyne:

Ug .2 -7 2
F(t)=?‘:{~: {r)§=2-10 i (t)é-. (D.10)
rae F(f) — anekTpogmHaMmudeckas cuna, H;
i —TOK A;
Uy — MarHuTHasi NpoHNLAeMocTb Bakyyma, 41 - 1077 h/m;
L — anvHa npoBOAHWKOB, M;
d — paccTosHMe Mexay NpsMbIMU napannenbHbIMU NMPOBOAHUKAMM, M.

i

I
R —

i =i

PucyHok D.1 — O6wasn cxema AByX NPOBOAHWVKOB Af151 BbIYMCINEHWsI SNEKTPOANHAMUYECKOW CUMbl
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B LPS yacTto npumeHsitoT pacnonoxeHve NPOBOAHWKOB nog yrnom B 90° ¢ coeguMHeHWeM MPOBOAHWKOB BOMU3M
yrna, Kak nokasaHo Ha pucyHke D.2. Cxema HanpsbkeHuin Onst 3TOW KOHdmrypauum nokasaHa Ha pucyHke D.3. Ocesas
cuna, BO3HUKaLWasa Ha ropM3OHTanbHOM MPOBOAHUKE, UMEET TEeHAEHUMIO BbITaCKMBATbh MPOBOAHUK U3 COEAMHEHWUS.
3HaveHne curbl Ansi rOPU3oHTANBHOIO MPOBOAHMKA ONpedenstoT UCXOdsi U3 MUKOBOro 3HaveHust Toka 100 KA 1 AnuHbI
BepTMKaneHoro npoeogHuka 0,5 m (cm. pucyHok D.4).

X0
- F
a —
D Pl . |
) F
PucyHok D.2 — KoHdurypauus PucyHok D.3 — Cxema pacnpe-
npoBogHuKoB B LPS AeneHnsi HaNpPsHKEHWN ANsA KOH-

churypaumm npoBogHUKOB, Npea-
cTaBreHHol Ha pucyHke D.2

F, kH/m
80

70

60
50

40
30 \\
20

10

0 0,1 0,2 0,3 0,4 0,5
Im

MpwumeuyaHune— NukoBoe 3HadeHne Toka 100 kKA n gnuHa BepTUKanbHOro npoeogHvka 0,5 m.

PucyHok D.4 — lpathmk 3aBUCUMMOCTM CUIbl HA €AVHULY ANUHBL F ANS ropyu3oHTanbHOrO NPOBOAHMKA,
n3obpaxeHHoro Ha pucyHke D.2

D.4.2.1.2 BnusiHme anekTpogMHaMUYeCKux cun

MrHOBEHHOE 3HaueHMe SNEeKTPOAMHAMMYECKOH CuMbl F(f) NPONOPLMOHANBHO KBaApaTy MrHoBeHHoro Toka I(f)2.
Ons aHanusa pocTa HanpsbKeHWs1 B MexaHudyeckon cTpykrype LPS Heobxogumo oueHuTb ynpyryo aedopmaumio §(f) n
koatbmumeHT ynpyroctm k cTpykrypel LPS. Yactota cob6cTBeHHbIX konebaHui (CBsidaaHHas C ynpyrocTblo) U NOCTOsIHHAS
Aedopmaumus LPS (cBsisaHHas ¢ ee NnacTMYHOCTLIO) sIBMsOTCS Hanbonee BaxHbiMM napameTpamu. Kpome Toro, Bo
MHOTUX Crlyyasix BO3AENCTBUE CUIT TPEHUS BHYTPW CTPYKTYPbI TAIKE UMEET CYLLECTBEHHOE 3HAYEHne.

AMnnuTtyaa konebaHwin ynpyro cTpykTypbl LPS, Bbi3BaHHbIX 3NEKTPOAMHAMUYECKON CUIION, BO3HWKaOWeEN nog,
BO34ENCTBMEM TOKa MOITHUM, MOXeT BbiTb OLeHeHa ¢ nomowbio AnddepeHunanbHOro ypaBHeEHUs BTOPOro NOpsiaka.
KnioyeBbiM (hakTOpOM SIBNSETCA COOTHOLIEHME MEXAY NPOAOIKATENBHOCTBIO UMIMYINbCA TOKA M NePUOAOM €CTECTBEH-
HbIX MexaHu4eckux konebaHuin cTpykrypsbl LPS. O6biuHO anst LPS xapaktepeH Gonbluoi nepuog ectecTBeHHbIX koneba-
HUIM cTPykTYypbl LPS 1 manbin nepuop konebanuin nog Bo3gencrBMeM aneKTpogmHammyeckux cun. B atom cnyvae makeu-
MaribHOE MEXaHU4YECKOEe HampshKEHWE BO3HMKAET NOCME MPEKPaleHUs UMIYMNbCa TOKa U UMEET 3HAYEHUE HUXEe, YeMm
npu Bo3aencTBUM MonHuW. B GonblUMHCTBE clyvyaeB MAKCUMMalibHbIM MEXaHWYECKUM HanpsiKeHWEM MOXHO npeHe6-
peub.

Mnactnyeckas gecdopMaums BO3HMKAET, KOAA HanNpsikeHUe npv pacTskeHUW NpeBbiaeT npeaen nnacTuyHoOCTH
maTtepunana. Ecnu matepuan, us kotoporo coctout cTpyktypa LPS msarkumn, Hanpumep anioMuHUA Unu OTOXOKEHHas
Meab, SNEKTPOANHAMMYECKME CUMMbl MOTYT U30MHYTb NPOBOAHUKM B yrmax v netnax. JJomkHbl 66iTb paspaboTtaHel cneum-
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anbHble KOMNOHeHTHI LPS ans Toro, 4tobbl NpOTUBOCTOSATL 3TUM CUNaM U NOBLICUTL YNPYFOCTb COOTBETCTBYIOWMX 3ne-
MEHTOB.

MonHoe mexaHunueckoe HanpsikeHue B CTpykType LPS 3aBucuT OT uHTerpana BpemeHW, NPUNoXeHHOW cunbl u,
Takum o6pas3om, OT yaenbHON IHEPIMKM, COOTBETCTRYIOLWENH UMNYNbCY Toka. OHO Takke 3aBucuT OT HOPMbI MNYNBCa TOKa
N ero NPoAoNKUTENBHOCTU (N0 CPaBHEHUIO C NEPUOAOM €CTECTBEHHbIX konebGaHun cTpykTypbl). Bce 3tm napameTtpel
BOMKHbI 6bITb yUTeHbI MpY UcnbiTaHusix LPS.

D.4.2.2 MoepexaeHne yaapHON akyCTUYECKOW BOIHOWM

Ecnun Tok monHum aBvmxeTcs No Ayre, TO BO3HWUKaeT yAapHan BonHa. Cuna yaapa 3aBUCUT OT NMUKOBOFO 3HAYeHus!
TOKa MOMHUU U MHTEHCUBHOCTU MOBLILUEHUS] TOKA MOITHUMW.

O6bIuHO NOBPEXOEHUS], BbI3BAHHbIE aKyCTUYECKOW YOApHOW BONMHON, SIBMAIOTCA HEe3HA4YMTENbHbIMK ONA MeTannu-
yeckux vacten LPS, Ho mMoryT HaHecTn noBpexaeHus1 OKpyKaloWwmum obbekTam.

D.4.3 KoMObMHUpOBaHHLIE BO3AENCTBUS

Ha npaktuke u Tennosble, U MEXaHWYECKMe BO3AEWCTBUS MPOMCXOAST OQHOBPEeMeHHO. TemnepaTypa nnaeneHus
maTtepuanoB KOMMNOHEHTOB LPS (npyTbl, 3axuMbl U T. A4.) AomkHa GbITb AOCTATOMHON ANA TOro, YTo6bl n3bexatb pa3msr-
YeHWa maTepuarnos, B MPOTMBHOM Crlyyae MOTYT MPOW3OUTU CyleCcTBEHHO Gonee 3HauMTenbHble NoBpexaeHus. B upes-
BblYaMHbIX Cry4asix NPOBOAHWK MOXET MpW B3pbiBE PacnsiaBUTLCA M NPUHUHUTL 3HAYMTENbHOE MOBpEeXAeHUe 34aHuio
(coopyxeHunio) n ero okpyxaioweii cpege. Ecnn nonepevHoe ceveHvne metanna goctaToqHo, TO He06X0aMMO NPoBepUTb
TONbKO €r0 MEXaHWUYECKYIo LeNOCTHOCTD.

D.4.4 UckpeHue

B o6uwem cnydae uckpeHue onacHo TOIBKO B NOXapoonacHow cpepe. Ha npaktuke vawe Bcero UckpeHue He
BNUSIET HA KOMMOHEHThI LPS.

MoryT npousonTy ABa pasnuyHbIX TUNA UCKPEHUR: TEPMUYECKOE UCKPEHWE W UCKPEHWE, BbI3BAHHOE MOBLILLIEHWEM
HanpsbkeHus. TepMmueckoe UCKPeHe NPONCXOAMT B Chydae, KOrga OYeHb BbICOKUM TOK BO3HUKAET B MeCTe COeAUHEHUS
ABYX NpoBogsilyx martepuarnoB. HanGorbluee Tepmnyeckoe UCKpeHUe NPoMCXoauT B MecTe KOHTakTa, ecrniv cuna npu-
Xatms criviukom Mana. OHO Bbi3BAHO BbICOKOW MAOTHOCTBIO TOKa U CNabbiM KOHTAKTOM. VIHTEHCUMBHOCTbL TEennoBoro
WCKPEHUSA CBA3aHa C yAenbHOW SHEpPruen, n no3TtoMmy Camon KpUTUHeckow (hason MOMHUM SBNSETCA NepBbI BO3BpaT-
Hblli yaap. VckpeHve, BbI3BaHHOE MOBLIWEHWEM HaNPSHKEHWS, NPOMCXOANT B Cny4ae, Korga ToK MAET No KPUBONMMHEWHO-
MY, U3BMUITUCTOMY NYTW, HaNpUMep B COEAWHEHWUU, U HaBeAEHHOEe HanpsXeHwe, BO3HUKaOWee B Netne, NpeBbilaeTt
HanpspkeHne Npobosi Mexay MeTannuyeckumm vactamu. HaeegeHHoe HanpsikeHue NPonopuMoHanbHO COGCTBEHHOM
WHAOYKTUBHOCTU, YMHOXEHHON HA KPYTU3HY TOKa MONHWUKU. [M03TOMY ANA UCKPEHWS, BbI3BAHHOTO MOBLIWEHUEM HarpshKe-
HUSI, CaMbIM KPUTMYECKUM KOMIMOHEHTOM MONHWM ABMAETCS NOCNeaylowmn oTpuuaTensHeIi paspaa.

D.5 KomnoHeHTbI LPS, cBA3aHHbIe ¢ HUMU NPOGNemMbI U uccnefyeMbie NnapameTpbl

D.5.1 O6wme nonoxeHus

CuvcTtembl 3alWMTbl OT MOMHUM OObIYHO CO3AAI0T U3 HECKOJTbKMX Pa3fUyHbIX KOMIMOHEHTOB, KaXAbIA M3 KOTOPbIX
BbIMONHSIET onpegeneHHyo PYHKUMIO B cuCTeme. XapakTep KOMIMOHEHTOB U yAernbHOe HanpsiKeHue, KOTOPOMY OHM
noaeepratoTcs, TpebyloT OTAENbHOrO aHanu3a npy NpoBeAeHUN NnabopaTopHbIX UCTIBITAHUA NS NPOBEPKM UX XapaKTe-
pUCTUK.

D.5.2 MonHuenpueMHUK

Cucrembl MONHMENPUEMHUKOB OBbIYHO MOABEPraloTCs MEXaHWYeCcKUM U Tepmuueckum BosgelicTeusim (cm. D.5.3),
04HaKO criedyeT yunTbiBaTb BbICOKYHO AOMI0 TOKA MOITHWM, NPOXOASILLEro Yepe3 MONIHUENpUeMHUK. B HeKoTopbIX cnydvasx
ob6pasyeTcsa 3po3ns Nof BO3AENCTBUEM ITEKTPUUECKON Aymv, 0COGEHHO B €CTECTBEHHBLIX kOMNOHeHTax LPS, Hanpumep
B BMAE TOHKUX METanmnmMyeckux NoKPbITUI KPOBMW UMK CTEH (e MOXKET MPOU3OUTH NPoBon nnu Ype3mepHoe NoBbllWeHNe
TemnepaTypbl NOBEPXHOCTU) U BPEMEHHO U30NTMPOBaHHLIX YacTe.

Insi uccnegoBaHns 3po3nu Noj, BO3AENCTBUEM 3MEKTPUYECKOW AYIU crielyeT paccMoTpeTb ABa IMaBHbIX napameT-
pa ucnbiTaHWi: 3apsig, NPOAOIIKMTENBHOIO TOKA M BPEMS! €ro NpoTeKaHus.

3apsig onpegensieT SHePIMIO B OCHOBaHWM Ayrv. B yactHocTy, ArmtenbHble yaapbl SENSIOTCA Hambonee BaXHbIMK
ANst 9TOro BuAa BO3OENCTBUS, TOrAa Kak KOPOTKUMM yAapamu MOXHO npeHebpeub.

MpoJoMKMTENBHOCTE NPOTEKAHWST TOKA UIPaeT BaXHY0 porb B HarpeBaHum matepuano. [MpogonxmtenbHOCTb
TOKa, MCMonb3yemas NPy UCMbITaHUsIX, AOMKHA OblTb CONnocTaBMma C MPOAOIDKUTENBHOCTBLIO TOKa ANWTENbHOrO yaapa
(010,580 1¢).

D.5.3 TokooTBOALI

OCHOBHble BO34ENCTBUS HA TOKOOTBOALI NPeACTaBNsAT coOGOn:

- TEPMUYECKME BO3OENCTBUS, BbI3BaHHbIE PE3UCTUBHLIM HarPeBOM,;

- MexaHnu4eckne BO3OeNCTBUS, Bbi3BAHHbIE MarHWTHbIM B3aMMOLEWCTBMEM, KOfAA TOK MOMHMM NpOTeKaeT no pac-
NMOSOXEHHbIM PSAOM MPOBOAHMKAM, M3MEHSIET HaNpaBIeHe CBOero ABvxeHusi (M3rmbbl N CBA3WM Mexay NpPOBOAHU-
Kamu, pacnonoXeHHbIMU Mo YINOM OTHOCUTENBHO ApYyr Apyra).

B 6onblmMHCTBE CryyaeB 3Tv ABa BUAA BO3AEWCTBUM HE 3aBUCAT APYr OT Apyra, U NO3TOMy MOryT 6bITb NpoBeaeHb!
HesaBUCUMble nabopaTopHbie UCMbITAHUS Arsi NPOBEPKM KaXAoro BO3AeNcTBUsl. ITOT Noaxoa MoxeT GblTb NpUMEeHeH
BO BCEX Cry4asx, KOrga BO3HUKAIOWMIA HAarpeB He U3MEHSIET MeXaHUYeCKMX XapaKTepucTuK NPOBOAHWKOB.

D.5.3.1 Pe3auctuBHbIN HarpeB

PacueTbl U n3mepeHusi, CBsI3aHHbIe C HarpeBaHWeM MPOBOAHWKOB PA3fIUYHBIX NONEPEYHbIX CEYEHUI U3 pasHbIX
mMaTepuanos, Bbi3BaHHbIM TOKOM MOMHMM, ObINM nccneaoBaHbl HECKONbKUMK aBTopaMu. OCHOBHbIE pe3ynbraTbl 3TOW
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paboTel ¢ rpadmkammn u bopmynamm npueegeHsl B D.4.1.1. MNMoatomy B o6wem cnyvae HeT HeOBX0AUMOCTU NPUMEHEHNS
McecnepoBaHuin NS NPOBEpKU NOBEAEHUA NMPOBOAHMKA NMPW MOBLIWEHUU TEMNEpaTypbl.

Bo Bcex cnyyasix, anst kotopeix Tpebyerca uccnegoBaHue napameTpoB NPOBOAHUKA, AOIMKHO ObITh yHYTEHO
cregyollee:

- OCHOBHBIMM UCCNeayeMbIMM NapameTpaMun B 3TOM Cry4ae ABAAOTCA yAenbHan 3HEPIUS U NPOAOIHKUTENBHOCTL
nMnynbca ToKa.

- MoBblWweHne TemnepaTypbl U3-3a PE3UCTUBHOTO HarPpeBa 3aBUCUT OT yaenbHOW sHeprumn. Uccnegyemblie Ymucno-
Bble 3HA4Y€HMS AOMMKHBI COOTBETCTBOBATL NEPBOMY yAapy MonHum. Kak npaevno, gaHHbie NonyYeHsl NpU uccneaoBaHum
NMoNoOXuUTtenbHbIX pa3psnoB.

- [poaonXKMTEnbHOCTL MMNYIBCA TOKA MONHUM OKa3blBaeT pellawee BO3AENCTBUE Ha npouecc Tennoobmena ¢
OKpy>KaloWwen cpeon uccregyemoro NpoeogHuka. B GonblumvHCTBE CnyvaeB NPoAoNKUTENBHOCTE MMMNYNbCa TOKa Ha-
CTONBKO KOPOTKA, YTO MPOLECC HarpeBa MOXHO cuuTaTb agnabaTuueckum.

D.5.3.2 MexaHu4eckue BO3OenNCTBUA

Kak nokasano B D.4.2.1, MexaHn4eckne B3anMOAEWCTBUA BO3ZHUKAIOT MEXAy NPOBOAHMKAMM, NO KOTOPLIM NPOXO-
AVT TOK MornHuK. BosHukarowas cuna nponopumMoHanbHa ToKy, NPoXoaswemy B NPOBOAHMKAX (Mnn KBagparty TokKa, ecnu
uccnepyeTcs OTAeNbHbIR M3OTHYTBIN NPOBOAHMK), U 06paTHO NPONOpLUMOHaNbHa PaCCTOAHUIO MeXay NPOBOAHWKaMM.

CuTyauus, B KOTOPON MNOSBNAETCA MEXaHU4YECKOe BO3AENCTBUE, BO3HMKAET, KOrAa NPOBOAHMK UMEET NETNI0 Unn
M30rHyT. ECrin no Takomy NpoBOAHWKY NMPOXOAMT TOK MOMHWKM, HA NPOBOAHWKM ASUCTBYET MEXaHWYecKas cuna, Kotopas
MOXET YBENUUUTb NETNI0 UMK Yron, v, TakuMm 06pa3som, U3orHyTb NPOBOAHWK HapyxXy. BenuunHa aton cunel nponopumo-
HanbHa KBagpaTy amnnuTygel Toka. Heobxogumo TOYHO MpeacTaBnATb OTNMYME MEXAY SNeKTPOAUHAMUYECKOW CUNON,
NPONOPLMOHAINBHON KBaAPaTy aMmmnnTyAbl TOKA, W YNPYIMM HanpshkeHWeM, KOTOpoe 3aBUCUT OT MEXaHWYECKUX CBONCTB
cTpykTypbl LPS. [Ins cTpyktypbl LPS ¢ OTHOCMTENBHO HU3KMMKM €CTECTBEHHBIMU HAaCTOTaMM YNpyroe HanpshkeHue, BO3HU-
Kaowee B cTpyktype LPS, sHaunTeneHo Hke, 4eM anekTpoanHamuyeckas cuna. B atom cnydae otcytcTByet Heobxoau-
MOCTb NabopaTopHbIX NCCNEAOoBaHWIA ANsi NPOBEPKM MEXAHUYECKOro NOBEAEHUS W3OTHYTOrO NoA MpsSIMbIM YINOM Npo-
BOAHWKA, €CNW BbINOMHEHbl CTaHgapTHble TpeboBaHWsA K Nnowaan ero NONepeyHoro ceveHus.

Bo Bcex cnyuasix, korga Heobxoaumbl nabopaTopHble UCMbITaHUA (CNeunanbHO Ans MAMKMX MaTtepuanos), AOMK-
Hbl ObITb YUTeHbl cregyowme nonoxexusi. CnegyeTt paccMoTpeTb TpU NapameTpa NepBOro BO3BPaTHOrO yaapa: npoaon-
XUTENBHOCTb, YAENbHYIO SHEPIMIO MMMYNbCA TOKA U, B Cry4ae TBepAblX CUCTEM, aMNIUTyay Toka.

OT NpoponmkMTENBHOCTU UMMYIbCA TOKA, MO CPABHEHUIO C NEPUOAOM €CTECTBEHHbIX MEeXaHu4Yeckux konebaHwn
CTPYKTYpbI LPS, 3aBMCUT TN MéXaHn4eckoro BO3AencTBMSA HA CUCTEMY C TOYKU 3PEHUST CMELLEHUS:

- Ecnv npogonxnTensHOCTb MMMyNbCa TOKA HAMHOTO MEHbLUE, YeM Nepuod €CTECTBEHHbIX MEXaHUYECKMX Kone-
BaHui cTpykTypbl LPS (HopmanbHbIi crnyqai ana cTpyktyp LPS, nogBeprHyThIX HaNpspKEHUIO UMMNYNbCaMU TOKa MOrT-
HUK), TO Macca 1 3NacTUHHOCTb CUCTEMBI MPENSTCTBYIOT CMELLEHUIO, U NMO3TOMY COOTBETCTBYIOLLLEE MEXaHUYECKOe Hanpsi-
XEHWe Mo CyLLEeCTBY CBA3aHO C YAENbHOW 3Heprven umnynbca Toka. [TMKoBoe 3HauyeHue UMNynbca ToKa UMEET OrpaHu-
YeHHOe BO3gencTBME.

- Ecnu npogonxuTenbHOCTb MMyNbca TOKa COMOCTaBMMa C NEPUOAOM eCTECTBEHHBIX MeXaHudyeckmx konebaHwn
CTPYKTYPbl UMK BbilLe HEro, CMeLLeHWe cuctemel 6onee YyBCTBUTENBHO K (hOpMe CKauka MPUIIOKEHHOTO Hanpshkerus. B
3TOM Cy4ae NMKOBOE 3Ha4YeHne UMNyNnbca TOKa M ero yaenbHasi 3Hepms AOMKHbEl 6biTb BOCNpon3BeAeHsbl Npu UcnbiTa-
HUAX.

YaeneHas 3Heprua UMnynbca Toka BMUSIET Ha HanpsbKeHne, KOTOpoe BbI3bIBAET YNpyryio 1 nnactuyeckyto gedop-
maumio cTpykTyphl LPS. PaccmatpuBaemMblie 4icnoBble 3HaY€HWsI COOTBETCTBYIOT NEPBOMY yaapy MOMHUN.

MakcumanbHoOe 3HaYeHne MMNyNbCa TOKa BMMSIET HA MakCUMaribHOe CMelLeHue CTpykTypbl LPS B cniyuae TBep-
AbIX CUCTEM, UMEIOLLUX BBICOKYIO YacTOTY €CTECTBEHHbIX konebaHui. PaccmaTpuBaemblie YUCTIOBbIE 3HAYEHUSI COOTBET-
CTBYIOT NEPBOMY yAAPY MOMHUN.

D.5.3.3 CoeanHuTenbHbIE KOMNOHEHTbI

OnemMeHTbl COeAVHEHUS] CMEXHBIX NPOBOAHUKOB LPS siBnsilotcs Hambonee BepoOsiTHBIMU MecTaMy MeXaHNUYECKUX
M TEPMUYECKMX NOBPEXAEHUMNA.

B mecte pasmelueHunsi coeamHeHns, KOraa NnpoBOAHUKM COEOUHEHbI Mof NPSIMbIM YITIOM, OCHOBHbIE BO3AENCTBUSA
HaMpPsHKeHWN CBA3aHbl C BO3HUKAIOWMMN MEXaHUYECKUMKU CUIamMK, KOTOpble CTPEMSTCS pacnpsiMutb u3rmb npoBoaHu-
Ka U, NpeoaoneBasl CONPOTUBINEHUE CUMbI TPEHUSI MEXY 3NeMEeHTaMu COeAVHEHUs U NPOBOSHUKAMM, PacTArMBaloT
ANeMeHTbl coeauHeHust. [osiBNeHne 3NeKTPUYECKon OyrM BO3MOXHO B MecTax KOHTakTa udacTei. Kpome Toro, onpege-
TNEHHOe BNUAHWE OKa3blBaeT HarpeBaHWe NOBEPXHOCTEN KOHTakKTa.

NabopaTtopHbie ucnbiTaHnsa Nokasanu, YTo BbiAENUTb Kaxaoe BO3AEWCTBME o4eHb TpygHo. MexaHudeckasa cuna
BO3HMKAET M3-3a NOKArbHOIo MraeneHns obnactn koHtakta. OTHOCUTENbHOE CMELLEHME MEXAY 4acTsMM 3NEMEHTOB
CcoeMHEHUs1 CNOCOBCTBYET BO3HUKHOBEHUIO 3MEKTPUUECKOW AYrY W NMOCNeAyIoWweMY UHTEHCUBHOMY MOBLILLEHUIO Temne-
patypbl.

B otcytcTBME AocTOBEpHOM Mogeny nabopaTopHbie UCNbITaHUsSI HEOHBXoAUMO NPOBOAUTL TaK, YTOOLI NPeacTaBuTL
Hanbonee 6nNKU3KO K peanbHbIM YCNOBUAM NapameTpbl TOKa MONMHUM B CaMOMN KPUTUYECKOI cUTyaluu, T. €. Ans napamer-
POB TOKa MOMHWM AOIKHEI ObITb NpOBeAeHbl CneumManbHble UCTbITaHUS.

B panHom criyuyae criegyeT uccnegoeaTtb TPU OCHOBHBbIX MapameTpa: MUKOBOE 3HAaueHUe, yAerbHYI0 SHEPIMio U
npoAoIKUTENBbHOCTL UMNYINbCAa TOKA.
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MakcumanbHoe 3Ha4eHne UMNyNbca TOKa Bbi3blIBAET MaKCUMAaribHYIO CUMy U, ecrnv aneKkTpoagvHamuyeckas cuna
HaTSKEHUS! NPEBbILLAET CUNY TPEHUA, MakcumanbHoe cmeleHne cTpyktyp LPS. Uccnegyemblie uncnoBble 3HaY€HUs
OOIDKHBI COOTBETCTBOBaTb Nepeomy yaapy. O6bi4HO ony6nvkoBaHHble JaHHbIe MOryYeHbl NPy aHanu3e MNooXUTENbHbIX
pa3psaoB.

YaenbHasi 3HepIvsi MNyNbCca TOKa Bbi3bIBAET HAarpeBaHWe KOHTAKTHBIX MOBEPXHOCTEMN, rae 6onbluoi ToK NpoxoauT
yepes Hebonbllylo nnowaae KoHTakta. Uccnegyemeble 4YMCnoBble 3HaYE€HUST JOIMKHBI COOTBETCTBOBATL MNEPBOMY yAapy.
OG6bIYHO AaHHbIE MONy4aloT NPU aHanu3e NoNoOXWUTENbHLIX Pas3psiaoB.

MpopgomkMTenbHOCTE UMNYNbCca TOKA BAMSAET HA MakcMMaribHOE CMELLEHUE CTPYKTYPbl MOCIe TOro, Kak NpeBbi-
LWEeHa cuna TPeHusl, U UrpaeT BaXXHYI0 Pofb B AIBMNEHWUAX Tennonepeaaqum B marepmarnax.

D.5.3.4 3azemnutenu

Ha npaktuke npobnembl ¢ anekTpogamun 3aszeMneHus CBsidaHbl C KOPPO3Uer U MexaHUYEeCKUMU MOBpeXaeHUsT-
MW, BbI3BaHHbIMW HE3NEKTPOANHAMUYECKMMUN cunamu. PaspylieHne anekTtpoga 3a3eMiieHusi He UMeeT CyLLeCTBEHHOrO
3HauveHus. OgHako HeobxoauMO TakKe YYUTLIBATb, YTO, HECMOTPSI HA HanuuuMe TOKOOTBOAOB, O6bIMHO LPS umeet He-
CKOJNBbKO 3MEKTPOAOB 3a3emneHns. TOK MOMHUM AennTCA MeXay HEeCKONbKMMM arekTpogamu 3asemnenusi LPS, ymeHb-
Lasl KOppPOo3uio BCreACTBME BO3AENCTBUA CTEKAIOWErNO TOKa.

B aTom cny4ae B npouecce UcnbiTaHuin cnegyeTt pacCcMoTpeThb ABa OCHOBHbLIX NapaMeTpa: 3apsig U NpoaoIkUTeNb-
HOCTb MMNyfbca Toka (MPOQOMKUTENBHLIN paspsaa).

- 3apsig onpegensieT SHEPruio n TOK, CTEKaloWmn B 3eMriio. B uyacTHOCTW, aHepriMen nepeoro yaapa MOSTHUM
MOXHO MpeHebpeYb, Tak kak gnutencHble yaapel o6biMHO OkasbiBaloT Gornee CylecTBEeHHOE BIMSIHUE Ha pa3pylueHue
3MNEeKTPOAOB.

- MpogomKMTENbHOCTE MMMNYNBCA TOKA UrPaeT BaXHYI0 posib B SIBIIEHUSsIX Tennootgaaym B matepvanax. [Npogonku-
TENbHOCTb UMMYNBLCOB TOKA B MPOLECCe WUCNbITaHUMIM AOoMmKHA ObiTb CONOCTaBMMa C MPOAOIDKUTENBHOCTLIO ANUTENbHbIX
yaapos (o7 0,5 8o 1 ¢).

D.6 YcTponcTBa 3aWwmThl OT UMNYIbCHbIX NEePeHan psiKeHUN

D.6.1 O6Lwme nonoxeHus

BosgelnicTBne MONMHWMM Ha YCTPOMCTBO 3aLLWThI OT UMIYIILCHBIX NMEepeHanpsikeHUii 3aBUCUT OT TUNa paccmaTpuBa-
€eMOoro ycTpoicTBa 3awmThl. [pn 3TOM HEOOX0AUMO Yy4EeCTb HanuuMe UM OTCYTCTBME UCKPOBOIO NPOMEXYTKA.

D.6.2 YcTporcTBO 3almThl OT UMMYNbCHbIX NepeHanpsXXeHUn, coaepxallee MCKPOBbIe MPOMEXYTKU

BoapgericTBre Ha UCKPOBOW MPOMEXYTOK, BbI3BAHHOE MOSTHUEN, MOXET OblTb OTHECEHO K OHOW U3 ABYX OCHOBHbIX
KaTeropum:

- 3po3Msa ANEKTPOAOB pas3psigHMKa OT Harpeea, NNaefeHns U UCNapeHus maTepuarnos;

- MeXaHVW4eckoe HanpsixeHwe, Bbl3BaHHOE yAapHOW BONHOW pa3psga.

3T BO3JENCTBMA Ype3BbiHaiHo TPYAHO MCCrneaoBaTb M30NUPOBAHO OT APYIMX NPOLECCOB, OHU CBA3AHbLI CNOXHbI-
MW COOTHOLUEHUSIMM C OCHOBHbIMW NapamMeTpaMy TOKa MOMHWM.

Ons MCKPOBLIX NMPOMEXYTKOB NabopaTopHble UCNbITaHWS SOMXHBI MPOBOAUTLCS Takum obpasom, 4Tobel Hanbo-
nee peanucTV4HO NpPeacTaBuTb NapaMeTpbl TOKa MOMHWM B CaMOM KPUTUYECKOW CUTyauuu, T. €. OOMKHbl ObITb yuTeHbl
BCE MapameTpbl TOKa MOMHUW.

Mpu 3TOM AOMXHbI ObITb PACCMOTPEHBI NATH NapaMeTPOB: NMUKOBOE 3HayeHue, 3apsid, NPoAONKUTENbHOCT,
yaernbHas 3Heprsi 1 MHTEHCMBHOCTb MOBbIWEHWA UMMyfbca TOKa.

XapakTepucTUKolr BO3OEUCTBUMA MMNYNbCa TOKa, BbI3BAHHOIO yAapOM MOSHUM, SIBNSIETCSI  MUKOBOE 3Ha4eHue
TOKa. ccrnegyemble YMCNOBbIe 3HAYEHWsI JOJIKHBI COOTBETCTBOBATh NEepBOMY yaapy. OOblMHO AaHHble NOoMy4YeHbl npu
aHanuse MNoNoOXUTENbHbIX Pa3psigoB.

3apsag popMmpyeT NOABOANMYIO 3HEPrvIo 3NEKTPUYECKON Ayrv B paspsigHuKe. OHeprusi Ayrv Bbl3biBaeT Harpe-
BaHve, NNaBreHne U BbiNapvBaHne 4acTu matepuana anekTpoda B MecTe ero KoHTakta ¢ ayroi. Mccnegyemble ymcno-
Bble 3HAYeHUs1 JOMKHbI COOTBETCTBOBATL O6LeN sHeprm yaapa MonHun. OgHako BO MHOMMX Cryyasix 3apsigoM AnuTenb-
HOro yJapa MOXHO npeHebpeyb, B 3aBUCMMOCTU OT CXeMbl CUCTEMbI 3a3eMneHnsi uctovHvka anektpormtanms (TN, TT
wnm IT)Y,

MpogomKnTenbHOCTE UMMYNbCa TOKa BIMAET Ha pacnpocTpaHeHne Tenna B Macce anekTpoga v pacnpoctpaHe-
HWe 30Hbl MNaBneHus.

YaenbHas sHeprusi MMnynbca Toka onpegenseTr MarHMTHOe cxaTtve Ayrv u OU3uKy B3auMOZEWNCTBUA Mexgy
NOBEPXHOCTBIO 3MeKTpoda € Ayrow (KOTOpoe MOXET CyLeCTBEHHO YMeHbLUUTL 0bnacTb pacnnaerneHvs Matepuana anekT-

) Mepeas Byksa B 0603HAYEHUM CUCTEMbI 3a38MINEHUS ONpeaenseT xapakTep 3a3eMIeHusl UCTOYHMKA MUTaHWS:

T — HenocpeacTBEHHOE COEAUHEHNE HeWTpanu UCTOYHUKA NUTaHus C 3eMIen;

I — Bce TokOBedyLUME YaCTV M3ONMPOBaHbI OT 3EMIH.

Bropas Gykea onpegensieT COCTOSHWE OTKPbITBIX TOKOMPOBOASALLMX YACTEN OTHOCUTENBHO 3EMINU:

T — OTKpbITbIE TOKOMPOBOASAWME HYACTU 3a3eMIeHbl, HE3aBMCUMO OT XapaKTepa CBsI3W WCTOYHWKa NUTaHUA C
3eMnen;

N — HenocpedCTBeHHasi CBA3b OTKPbITbIX TOKOMPOBOASALWMX YacTell 3MeKTPOYCTAHOBKU C FNyX03a3eMIIeHHOM
HeMTpanbio UCTOYHUKA nuTanusA. (Mpum. nep.)
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poaa). Miccnegyemble YUMCnoBble 3HAYEHWUs1 AOMKHBI COOTBETCTBOBaTL NEPBOMY yaapy. Ony6nukoBaHHbIe AaHHbIe Mony-
YeHbl NMPY aHanuae NorNoXUTENbHbIX Pa3psaoB.

Mpumeyanne—[lna yCTPONCTBA C CKPOBLIMK 3a30paMK, UCNOMb3YEMbIMU B CUCTEMAX 3NEKTPONUTaHWS,
BEpOSITHAs aMnNnNMTyga CONPOBOXAAEMOro TOKa C onpeaeneHHON YacToOTON U HANPSHXKEHWEM B CETU COCTaBNSIET BaXHbIN
dakTop, KOTOpbIN AOIKEH ObiTb YYTEH.

D.6.3 YcTponcTBO 3a1mThl OT UMNMYNbLCHLIX NEepeHan pAikeHun, cogepxallee MeTanNooKCMAHbIE BapuCTopbI

BosgencTBue Toka MOINHUM HA METANNOOKCUAHbIE BAPUCTOPLI MOXET NPUMBECTU K MOBPEXASHUSIM [BYX BUIOB:
MOBLILLEHUIO MEXEHWUYECKOTO HanpsikeHus n nNpoboto ananektpuka. KaxgoMy Bugy COOTBETCTBYET CBOW PEXMM OTKa3a,
BbI3BaHHbIV PA3MMYHBIMU MPOSIBIIEHNUSIMW MONHUM U XapakTepuayemblil pasnuyHbiMu napameTtpamu. OTka3 mertanno-
OKCUAHOTrO YCTPOICTBA 3awmThl CBSI3aH C ero cnabbiMM mectamu, U NO3TOMy ManoBepOATHO NOSIBIEHWE OTKa3a, Bbl3BaH-
HOro KOMOWHaUWel 3NeKTpoCcTaTNHYECKOro U MEeXaHUYeCcKoro HanpshkeHuwit. bnarogapn 3ToOMy BO3MOXHO NpoBeAeHWe
OTAENbHbLIX UCMbITAHWA ANsl MPOBEPKM BApUCTOPa B KAXAOM PEeXMMe oTKasa.

BosgencTBya MOMHUM Ha MeTannooKCUaHblE BApUCTOPLI SBNAIOTCA CNEACTBUEM MOINOLWEHUA SHEPIMW, NPEBbI-
watower BO3MOXHOCTW YCTPOWCTBa. YUpeamepHas 3HEprus ceBsi3aHa HEMOCPEeACTBEHHO C 3Heprmen mMonHun. OaHako B
YCTPOWCTBaXx 3aWwmTbl OT UMMYIbCHBIX MEpPeHanpsKeHWN, YCTAHOBMNEHHLIX HA CUCTEMAX SNEKTPONUTaHWS, CONPOBOXAAI0-
WM TOK 3HEpProcucTeMbl cpasy nocrne npekpaweHns Toka MONHUM MOXET TaloKe Bbi3BaTb MNOSHOE paspyweHne YCTpoW-
CTBa 3awWwmThl. HakoHel, yCTPOWCTBO 3alyThl MOXET ObITb NONHOCTBLIO paspyLUeHO B pesynbTate Harpeea, 06ycnoBneH-
HOMo OTpULATENBHBIM TemMMnepaTypHbIM KO3MPULNEHTOM BONBT-aMNEPHBLIX XapakTepucTuk pesuctopa. [ns mogenvpo-
BaHWS1 BHYTPEHHUX HaNpPsBKEHWU MEeTanoOKCMAHBIX BAPUCTOPOB ChnefyeT paccMmaTpuBaTb OAWH OCHOBHOW napameTp:
3apsg.

3apsg onpeaensieT NoABCAVMYIO SHEPTUIO B METaNNooKCMAHOM Brnoke peauctopa, npu 3TOM OCTaToYHOe Hanpsi-
XeHvne MeTannooKcuagHoro Grnoka peancTopa CYMTaloT NOCTOAHHBLIM. Mccnegyemble 3HAYEHUs1 JOMKHBI COOTBETCTBO-
BaTb BCMbILWKE MOMHUM.

MpoGol guanekTpvka u obpasoBaHye TPewWyH Bbi3BaHbl CKaYkamMy TOKA, MPEBLILLAIOWMMU BO3MOXHOCTU pE3UC-
TOPOB. OTOT pexuM OTKasa obblMHO BO3HWKAeT BCNeACTBUE paspsaa v MHOIAA Bbi3blIBAaeT MOBEPXHOCTHBIM Npoboi aua-
neKkTpuka B Broke peanctopa, KOTOPbIV Bbi3biBAET TPEWwMUHb UNKM OTBEpCTUsl B usonsauumn. OTkas raeHbiM 06pa3om
CBSI3aH C OUSNEKTPUYECKOW HEeYyCTOMYMBOCTBLIO u3onaumm Gnoka pesucrtopa.

Ans MmogenvpoBaHusa AAaHHOTO SBMEHWA cneayeT pacCMOTPEeTb Ba OCHOBHBIX NMapaMerpa: MakCUmaribHoe 3Haue-
HVE W NPOAOIHKUTENBHOCTE MMMYNbCa TOKA.

MakcmmanbHoe 3Ha4YeHVe MMNyNbca Toka ONPeaensioT ¢ NOMOLLbIO CBSI3U OCTATOYHOIO HanpsiKeHWUsi U NpeBbile-
HUA MaKCMManbHOW SNeKTPU4ecKon NPOYHOCTU u3onAuMmn pesucropa. Mccnepgyemble YMCroBble 3HAYEHUSI JOIKHbI
COOTBETCTBOBaTb NepBoMy yaapy. O6bMHO AaHHbIE MOMyYaloT NPU aHanuM3e NONoOXWUTENbHbIX Pas3pPsaos.

Bpemsi BO3AENCTBMSA UMIMYNIbCA TOKa BNUSIET HA NPOAOIDKUTENbHOCTb BO3AEUCTBUSA HANPSKEHUS U Bbi3biBaeT
cTapeHue usonsiuMu pesucropa.

D.7 O630p napamMeTpoB, NPUMEHAEMbIX NPY UCTILITAHUAX KOMNOHEHTOB LPS

B Ttabrmue D.1 npuBeaeHbl Hanboree KpUTUYHBIE AacnekTbl KaXaoro komnoHeHta LPS npu BbinonHeHun ceoen
yHKUMM ¥ NapaMeTpbl TOKa MOMHUU, KOTOpble HEOGXOAMMO BOCNPOU3BECTU B NaGOPaTOPHbLIX UCNBITAHUSX.

3HaueHns napameTpoB, NpuBegeHHble B Tabnuue D.1, COOTBETCTBYIOT OCHOBHBIM NapamMeTpam MOMHWUM B TOUKE
nopaxeHwus.

Mcnonb3yemble Npyu UCMbITaHUSX 3HaYeHUs1 MOTYT GbiTb BbIMWUCINEHbI NyTEM aHanu3a nepepacnpeaeneHns Toka ¢
nomMoLbio koadhUUMEHTOB NepepacnpeneneHusi Toka B cooteetcteum ¢ D.3.

3HaueHns1 napameTpoB, WCMOMb3yeMble MPW UCMbITAaHWSAX, MOryT GbiTb BbIMMCNEHbI HA OCHOBE AaHHbIX Tabnu-
ubl D.1 ¢ npuMeHeHnem noHmxaowmx koahUUMEHTOBR NepepacnpeaeneHns Toka (cm. D.3).
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Mpunoxenune E
(cnpaBoyHoe)

Ckauku HanpsikeHUsl, BbI3BaHHble MOJTHUEW
B pPa3fUyHbIX TOYKaxX KpenmneHuAa KOMNOHeHTOB

E.1 KpaTtxun 0630p

Mpun ycTtaHOBNEHUM napameTpoB NPOBOAHWKOB YCTPOMCTB 3aliMTbl OT MMMYIMbCHBIX MEPEHANPsKEHUN U COOTBET-
cTByloWwero obopyaoBaHnsi 4OMKHbI O6biTb onpeaeneHbl BO3AEACTBUS CKAYKOB HaMNpsHKEHUs1 B Pa3nuyHbIX TOYKaX pa3me-
LLEHUs1 3TUX KOMMOHEHTOB. CKaukn HanpsiXeHusi MOryT BO3HUKHYTb B pe3yrnbrate TOKa MOMHUMU U Nog BO3ZEUCTBUEM
MHAYKUMM B NeTnsix. Bo3aencrene CKaykoB HAMPSDKEHUS JOIDKHO ObiTb HWKE YPOBHS 3aliMTbl KOMMOHEHTOB (onpeae-
NEHHOTO NMPU UCTIbITAHUSIX MO Mepe HeobxoaumMocTw).

E.2 Ckauku HanpskeHus Npy yaape MonHuu B 3aaHue (coopyxeHue) (MCTOUHUK nospexaeHus S1)

E.2.1 Ckauku HanpsKeHUs B OTKPbITbIX TOKONPOBOAALMX YACTAX U IMHUAX KOMMYHUKaLUN, NOABEeAeHHbIX K
34aHUI0 (COOPYXKEHUIO)

Mpu yxoge B 3eMnio TOK MONHWM AENUTCS MEXAY Ha3eMHOW CUCTEMON 3a3eMITEHUS, OTKPbITbIMU TOKONPOBOASILLN-
MM YacCTSIMM U NIMHUSIMA KOMMYHUKaUUA HENOCPEeACTBEHHO UMM Yepe3 YCTPOMCTBA 3awwmThl OT UMNYNbLCHBIX NepeHanps-
JKEHWUW, CBSI3aHHbIX CO 34aHueM (COOPYXeHUeEM).

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

SIBMAETCS YacTbio TOKA MOMHUW, COOTBETCTBYIOLLENO KXAOW BHELIHEN NPOoBOAAWEN 4acTu Unu KOMMYHUKaLWK.
KoadbdnumeHT k. 3aBucuT OT:

- KOMMYECTBA NaparnnenbHbIX NYTeN ToKa MOJTHUM;

- YCMOBHOIO UMMNegaHca 3a3eMnenunst Ans nog3eMHbIX 4acTen Unm ux Hag3eMHoro CoNpoTUBNEHUS, eCnu Haa3eM-
Hble YacTW COEAUHEHbl C NOA3EMHBIMMY;

- YCNOBHOTO MMMegaHca CUCTEMbI 3a3eMIEeHMSI.

NS noa3eMHbIX MHXEHEpHbIX ceTen  Ke = Z zY (E.2)
Z1 +Z(n1 + nZZz)
s = Z
AN BO3AYWHBIX WHXEHEPHbIX CeTen Kg = ; (E.3)

Z, +Z(n2 +ny é—f)

rae Z — yCnoBHbIV UMMEAAHC CUCTEMbl 3a3eMIeHUS;

Z4 — YCNOBHbIN MMNEeAaHC BHELWHUX YacTel unv kommyHukauui (tabnuua E.1), npoxoaswmx nog semnew;

Z, — CONpoTUBIEHNE 3a3eMINeHUs ANA HaA3eMHbIX YCTAaHOBOK, COEAVHEHHbIX BO3AYLWHLIMM KOMMYHUKaUMAMU C
3emnei. Ecnu conpoTtuBnexvne 3asemneHns B TOYKaxX 3asemneHWsi HEM3BECTHO, TO MOXeT BblTb MCNONb30BaHO 3Haue-
Hue Z,, npumBegeHHoe B Tabnuue E.1 (rae yaensHoe CONpoTMBNEHWE COOTBETCTBYET TOHKE 3a3eMNeHus).

MpumeyaHue 1 — B BbilueynomaHyTON popmyne NpeanonaraeTcs, 4To 3HaveHne Z, OAWHAKOBO BO BCEX
To4kax 3asemneHvs. Ecnn ato He Tak, cnepyeT ucnonb3oBaTtb 6onee CNOXHbIE BbIPAXEHUS;

ny — obuiee KOMMHECTBO BHEWHWX YacTeN UNU KOMMYHUKALWIA, MPOXOAALMX NOA 3eMIEN;

n, — obuee KoNMHYECTBO BHELHUX YacTen UM KOMMYHUKALWIA, NpoXogawmx Haga 3emnei;

I — TOK MOMNHUK, COOTBETCTBYIOWMIA paccmaTpuBaemomy knaccy LPS.

Ecnun B nepsom npubnukeHun nonoemHa Toka MOINHWM NMpOTEKaeT B cUCTeMe 3asemnenust u Z, = Z;, 3HadeHue kK,
MOXeET ObiTb BbIMMCIEHO ANS BHEWHUX TOKOMPOBOASALMX YaCTe UM KOMMYHUKaLWIA:

ke = 0,5/("1 + nz). (E.4)

Ecnn Bxogsiume KOMMyHUKauuu (Hanpumep, 3NeKTPUYeCKUi U TENEKOMMYHUKALMOHHBIE NIMHUM) HE SKpaHUpOBa-
Hbl UMM HE pasMelleHbl B MeTannmyeckom TpybonpoBoge, Kaxabii U3 n' NPOBOAHWKOB KOMMYHUKAUWIA HECET PaBHYHO
DOm0 TOKa MOSTHUM

K, =ko!n', (E.5)
rae n' — obLee KonMuecTBo NPOBOAHUKOB.

NS 3KpaHUPOBAHHBIX KOMMYHUKALWIA, COEUHEHHbIE B TOYKE BBOAA, 3HaveHwsi Toka k AnA Kaxgoro u3 n' npo-
BOJHMKOB 3KPAHMPOBAHHbIX KOMMYHUKauun cnegyouwee:
ke = ke Rs/(n"Rs + Rc), (E-6)
rme Rg — omuyeckoe COnpoTUBNEHWE Ha eauHULY AJUHbI 3KpaHa;
Rc — omunyeckoe conpoTuBneHne Ha eguHuLy ArvHbl BHYTPEHHErO NPOBOAHUKA.

Mpumeyvanune 2—Ipu ucnonsaoBaHnm 1o HGOPMyIbl MOXHO HEAOOLEHUTL PONb 3KPaHa B OTKNOHEHUN ToKa
MOJTHAN M3-3a B3aUMHOW MHAYKTUBHOCTM MeXAy CepAeYHMKOM M 3KPaAHOM.
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Tabnuya E.1—3HavyeHnsn ycrnoBHOro uMnegaHca 3asemnenma Z u Z, B COOTBETCTBUM C YAENbHbIM CONPOTUBIEHNEM
rpyHTa

o p Z?) YcnoBHbIN UMMNeaaHe 3a3emneHunsi, COOTBETCTBYIOLLMIA Knaccy LPSb), Z, Om
o Om [ I ll—Iv
<100 8 4 4 4
200 11 6 6
500 16 10 10 10
1000 22 10 15 20
2000 28 10 15 40
3000 35 10 15 60
MpumevaHne 1 — 3HaueHus, NpUBEAEHHbIE B AaHHON Tabnuue, COOTBETCTBYIOT YCIIOBHOMY UMMNeAaHCy
3a3eMNeHnst NOA3EMHbIX NPOBOAHUKOB Npun ycroBun wmmnynbca (10/350 mkc).
a) 3HaueHWs, CBSI3aHHbIE C BHELUHUMM YacTsiMy anvHol Gonee 100 m. [Insi BHELWHKUX YacTel ¢ ANMHON MeHee
100 ™, € BbICOKMM yAenbHbIM conpoTueneHnem semnm (> 500 Om - M), 3HaveHne Z; moxeT OblTb YABOEHO.
b) Cuctema 3asemrneHVsi AOMKHa COOTBETCTBOBATh TpeboBaHusM nyHkTa 5.4 MOK 62305-3.

E.2.2 ®dakTopbl, BNMAKOLWNE HA NepepacnpeaeneHue Toka MOSTHAU B NIMHUAX 3neKTponepeaa4u

Mpwy BbIYMCNEHNSIX CriedyeT YYMTbIBaTb HECKONBbKO PaKTOPOB, BMUSAIOWMX HA aMnimTyay n popMy CKaykoB Hanps-
KeHus:

- ANWHa kabens BNusieT Ha XapaKTepuCTUKM pacnpegeneHunsi n hopmy ckavka Toka B COOTBETCTBMM C COOTHOLLE-
Huem L/R;

- pa3nuYHbIN UMNEAAHC HyMeBbIX U ha3oBbIX NPOBOAHMKOB BNMSAET Ha pacnpegeneHne Toka Mexay NpoBOAHUKAMM.

MpumeyaHwue— Hanpumep, ecnv Hynesor (N) NPOBOAHVK UMEET MHOXECTBEHHOe 3asemrnieHue, bonee
HU3KkMn umnegaHc N No cpaBHEHUIO € MMNegaHcoM hasoBbIX NPOBOAHUKOB L4, Ly, U L3, 3TO MOXET NpMBECTU K TOMY, YTO
yepes npoeogHuk N 6ygeT natn 50 % Toka, a octaBlumecs 50 % pacnpefensitcs Mexay Tpemst ApYiMMM NPOBOAHVKaMK
(no 17 % B kaxgom). Ecnin N, L4, Ls 1 L3 nmeroT oauHakoBbIi UMNegaHe, TO Yepes Kaxabivi NPOBOAHWUK npoiaeT npubnu-
3uTenbHO Mo 25 % TokKa;

- Ha pacnpegerneHvie Toka BNUsieT UMNeAaHC TpaHcdopmartopa [9To0 BO3AENCTBUE HE3HAYUTENBHO, €CNKN TPaHC-
cdopmaTop 3aWwyiLeH YCTPOMCTBOM 3alyThl OT UMMNYNbCHLIX NEPEHANPSDKEHWUIA (LWYHTUPYIOWWMIA umneaaHc));

- COOTHOLUEHUEe MeXAy MONMHbLIM COMPOTUBIIEHMEM 3a3emiieHusi TpaHcdopmaTopa U aNeMeHTamn Harpy3km mo-
XeT BO3AeNCTBOBaTb Ha pacnpeaeneHne Toka (YemM HWXE MMneaaHc TpaHcdopmaTopa, TeM Bbile CKAaYku ToKa B cucTe-
M€ HU3KOTO HanpsbkeHus);

- napannenbHoe nopknioueHne notpebutenen cHnxaet apPEKTUBHOCTL UMNEJAHCA CUCTEMbI HU3KOTO Harpsi-
JKEHUS, YTO MOXEeT YaCTUYHO MOBLICUTb B HEW TOK MOJTHUM.

E.3 Ckauku HanpsXeHusi B TIMHUAX KOMMYHUKaLUM, NoABeAeHHbIX K 3JaHUL0 (COOPYXEeHUIo)

E.3.1 Cxa4uku HanpsixeHus, Bbi3BaHHble yAapOM MOSTHUU B IMHUM KOMMYHUKaLUMN (MCTOYHUK noBpexaeHunsa S3)

Mpwv aHanu3e ygapa MONHUM B KOMMYHUKaUUW HEOBXOAUMO yuuTbiBaTh BO3AEMCTBME TOKA MOMHUM Hemnocpen-
CTBEHHO Ha KOMMYHWKaUWUM U Ha WX U30NSILMIO.

Bbi6op 3Havenns Ipyp MOXET GblTb OCHOBAH Ha UCMONbL30BaHWM 3HaYeHui, NpuBeaeHHbIX B Tabnuue E.2 n E.3 gns
HU3KOBOMBTHLIX CUCTEM, U B Tabnuue E.3 gns TenekoMMYHMKaLUMOHHBLIX CUCTEM, FAe pekomeHgyemble 3Hadvenust Iyp
COOTBETCTBYIOT YPOBHIO 3awWmThl OT MonHum (LPL).

Tabnuua E2— Oxngaembiii TOK NEPETPY3KN B HU3KOBOJIBTHBIX CUCTEMAX, BbI3BAHHBIX CKAYKOM HaMpspKEHUs! Npu
yoape MonHum

HuskoBonbTHas cucrema
Ynap monHum Yaap monHuu B6nu3n | Yaap monHuu, B 3aaHue
B IMHUW dneKTponepeaayYn unv B61u3M OT HUX afanusi (coopyxeHus)® (coopyxenue)©)
LPL UcTouHnk nospexaeHus UcTounuk nospexaenus S4 NcTouHuK nospex- NCTOYHUK NOBpex-
S3 (npsAmon yaap mMonHuu B (yaap mMonHuu Bo6nuau aeHust S2 (HaseaeH- aenuna S1 (HaseaeH-
nunuio anektponepenaun)? | nunum anexrponepenaun)® HbIiA TOK) HbIii TOK)
Ckayok Toka CKauoK Toka Ckauok Toka®) Cxauok Toka?
10/350 mkc, 8/20 mkc, 8/20 mKkc, 8/20 mKc,
KA KA KA KA
n—v 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 mabnuusi E.2

MpurumedaHu s — Bce 3Ha4YeHWs1 COOTBETCTBYIOT OJHON JIMHAN KOMMYHVIKALMIA.

8) 3HayeHUs! OTHOCATCA K CNyYalo yaapa MONHUM B NOCMEAHUI cTon® NWHMK SnekTponepeaaqn B6rman MHOro-
XKUINBHOFO NpoBoga (Tpu asbl U HOMb) KOMMYHUKaLMIA.

b) 3HaueHWs COOTBETCTBYIOT BO3AYLIHLIM JIMHUAM KOMMYHVKaLMA. [nA Noa3eMHbIX KOMMYHWKaLWIA 3HaYeHne
cnegyet pasgenuTb Ha Aga.

¢} dbopma METIIM W PacCTOsiHME OT WCTOYHMKA WHAYKUMM BIVSIIOT HA 3HAYEHUS OXMAAEMOro TOKa meperpyaku.
3HaveHus B Tabnuue E.2 OoTHOCSTCH K KOPOTKOMY 3aMblKaHWIO B KOHTYPE HESKPaHVWPOBaHHOW MEeTnv pasnuyHomn
hopmbl B GonbMX 3AaHMSX (30HA NeTnu okono 50 M2, WMpuHa 5 M), Npu 3TOM OT CTEHbl 3AaHUSA (COOPYXEHUS!)
JOMkHO BbiTk paccTosHve 1M, LPS Haxogutcs B HEIKPaHMPOBAHHOM WINU CTPOSILLEMCS 34aHWUKM (COOPYXeHUW)
(k. = 0,5). ins1 gpyroii NeTnu 1 XapakTepUCTVK 34aHUs (COOPYXEHUsT) 3Ha4eHUsA JOIKHbI ObiTb YMHOXEHb! Ha KOSM-

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

9) YIHOYKTMBHOGTB M CONPOTUBMEHME NeTnu BIUSIOT Ha CKaYOK HaBeaeHHOro Toka. Ecrin conpoTueneHne netmnm
He3Ha4YMTEeNbHO, CKavoK Toka AormkeH ObiTb NpUHST B pasmepe 10/350 mkc. 310 cnyYan, Korga YCTPONCTBO 3aWmThl OT
UMMYIbCHbIX NePEeHanPsPKEHNA KOMMYTUPYIOLLETo TUNA YCTAHOBMEHO B MHAOYLUPYEMOM KOHTYpE.

Tab6nwuua E.3 — Oxugaemblin TOK Neperpyskn B TENEKOMMYHMKALMOHHBIX CUCTEMAaX, BbI3BaHHbIN CKaykamu nNpu yaape

MOIHUU
TenekoMMyHUKaLMOHHbIE CUCTeMbl
Yoap MOnHUM B TENEeKOMMYHUKALUWOHHBLIE JIMHUU Yaap monHuu BOnu3n  |Yoap mMonHuu, B 3naHue
unn BEIU3N OT HUX apnanus (coopyxeHus) (coopyxenue)©)
LPL AcToqHKK noBpexaeHus AcTovHuk nospexgeHus S4 NcTouHUK nospex- McTouHuk noBpex-
S3 (npsmon yaap MonHuu (yaap monHuu B6nusu Aenna S2 (vHaykum- | Aenua S1 (MHAyKum-
B TENEKOMMYHUKALUOHHbIE TENEKOMMYHUKALMOHHBIX OHHBIW TOK) OHHBIA TOK)
AN AMHKITYP)
CKauoK Toka Cka4oK Toka Crauok Toka? Cravok 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

MpwumeyaHua— Bce s3HaueHUs COOTBETCTBYIOT OAHON JIMHUM KOMMYHUKaLWIA.

a) 34aueHns OTHOCATCS K HE3KPAHUPOBAHHLIM MUHUAM KOMMYHMKAUMIA C GOMbLIMM KONUHECTBOM [BYXWIb-
HbIX NPOBOAHMKOB. [INsl HE3KPAHMPOBAHHOIO NMPOBOAA NPUMEHUMbIE 3HAYeHUs1 MOryT OblTb B 5 pa3 Boilue.

b) 3HaueHns COOTBETCTBYIOT BO3AYILHLIM HESKPAHMPOBAHHBLIM NMHWAM KOMMYHUKAUMIA. [INs NOA3EMHBIX KOM-
MyHUKaLUA 3Ha4veHus cnedyeT pasgenutb Ha ABa.

<) hopma NeTnn 1 paccTosHUE OT MCTOUHMKA WHAYKLUMM BRMSIOT HA 3HAYEHUs| OXMAEeMOro TOKa Neperpyaku.
3HauveHus1 B Tabnuue E.3 oTHOCATCS K KOPOTKOMY 3aMbIKaHUIO B KOHTYpe HE3KPaHUPOBAHHOW METNU pasnuyHOMN
hopMBI MapLIPYTOM B GOMbIUMX 34aHMSX (30Ha NeTnm nopsiaka 50 M2, WwmpnHa 5 M), Npy 3TOM OT CTeHbl 34aHNs
(coopyxeHust) ormkHO 6bITb paccTosiHme 1 M, LPS HaxoanTcsi B HE3KpPaHUPOBAHHOM MW CTPOSALWEMCS 34aHUN
(coopyxenun) (k. = 0,5). [ins1 apyroi nNeTnyu n xapakTepucTuK 3gaHusi (COOPYXeHWA) 3HaYeHNA AOMKHBI BbiTb YMHO-
XeHbl Ha koadhdmumeHTbl Kgq, Kgo, Kgz (cm. M3K 62305-2, nyHkr B.4).

9 NononHnTenbHyio MHAOPMALMIO MOXHO MOMy4UTh B [6].

Ina sKkpaHMPOBaHHBIX NMMHUIA KOMMYHMKaLUMIA 3HA4YEHUA TOKa neperpysku, npveegeHHsie B tabnuue E.2, moryt
6bITb YMHOXEHbI HA k03thdumumeHT 0,5.

Mpwumeyanwne—lpeanonaraercs, YTO COMPOTUBEINEHNE 3KpaHa NPUGNN3NTENBHO PaBHO COMPOTUBIEHNIO BCEX
napannenbHbIX NUHUI NPOBOAHUKOB.

E.3.2 Ckauku HanpsaxXeHus, BbI3BaHHbIE YAAPOM MOJTHUU BOAU3N NUHUIA KOMMYHUKAUUA (MICTOYHUK NOBPEX-
aeHua S4)

Ckauky HanpspKeHwsl, Bbi3BaHHbIE YAApOM MOIHUM BONW3W NUHWA KOMMYHWUKaUWIA, UMEIOT HAMHOTO MeHblLle SHep-
MK, YeM CKauky, Bbi3BaHHblEe YAAPOM MOJIHMM B JNIMHUM KOMMYHWUKaUWIA (MCTOYHUK noBpexaenus S3).

Oxupaemble TOKU Meperpyskn, COOTBETCTBYIOLLME ONpeaeneHHOMY YPOBHIO 3awmThl oT monuuu (LPL), npuBeaeHsb!
B Tabnuue E.2.

Ina sKkpaHUPOBaHHBIX NMMHUIA KOMMYHMKaLUMIA 3HA4YEHWA TOKa Neperpysku, npveeneHHole B Tabnuue E.2, moryt
6bITb YMeHbLLEeHbl Ha ko3dhdnumeHT 0,5.
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E.4 Cka4yku HanpsXXeHus, BbI3BaHHbIE BO3AENCTBUEM UHAYKUUN (MCTOMHUKN NoBpexaeHusa S1 unn 82)
E.4.1 O6wme nonoxeHus
Ckayky HanpsikeHusl, Bbl3BaHHble BO34EWCTBMEM WMHAYKUMM, BO3HUKaOWeEW B MarHUTHOM Mone npu ygape
MOSTHUM (MCTOYHMK S2) unu Npu OBUXEHWM TOKa MONHWKM BO BHewHux LPS munu B npocTpaHcTBeHHOM 3kpaHe LPZ 1
(uctouHuk S1), nmetoT o6bIMHO cka4ok Toka 8/20 mkc. Takvne ckadku cnegyeT paccmatpueaTb nubo B cucteme LPZ 1,
nmb6o B cucteme LPZ 1/2.
E.4.2 Ckauku HanpsxXeHUs B He3KpaHupoBaHHon LPZ 1
B HeakpanvuposaHHom 3oHe LPZ 1 (Hanpumep, 3awpwensl Tonbko BHewHue LPS cornacHo M3K 62305-3 ¢ wmpw-
Hol neTnn Gonee 5 M) cnedyeT OXMAaTb OTHOCUTENIBHO BbICOKMX CKAYKOB HaMpsiKeHWs, Bbl3aBaHHbIX MHAYKUMEW nog
BO34ENCTBUEM MArHUTHOrO Mons.
Oxvaaemble TOKM Neperpy3ku, COOTBETCTBYIOLLME OnpeaeneHHOMY YPOBHIO 3aWwmTel 0T MonHum (LPL), npueeaeHsi
B Tabnvuax E.2 n E.3.
E.4.3 Ckauku Hanps»KeHUs BHYTPU 3KpaHnposaHHon LPZ
B LPZ ¢ athdeKTMBHbIM NPOCTPaHCTBEHHLIM 3KpaHNpoBaHeM (Tpebyemas WwupmHa netnm meHee 5 M B COOTBET-
cTBuM ¢ npunoxenmem A MOK 62305-4) ycnoBusi Ans BO3HUMKHOBEHWSI CKaYKOB HanpsiKeHus nog BO3AerCTBUEM
MHAYKUMM B MarHUTHOM Mone MeHee BnaronpusTHbl. B Takom criyvae ckadku HanpsikeHWsi HAaMHOMO HUxXe, YeM npuee-
AenHble B E.4.2.
BHyTpn LPZ 1 BO3AencTBrE MHOYKUMM HUXKE BCNEACTBME AeMNMPOBAHUSA 3TUX BO3AEWCTBUIA NPOCTPAHCTBEHHbLIM
3KpaHoM.
BHyTpy LPZ 2 ckauky HanpsixeHust ewe Gonee CHWXeHbl BCNEACTBME KackagHOro BO3AEWCTBUA MPOCTPaHCTBEH-
HbIX 9KpaHoB LPZ 1 n LPZ 2.
E.5 O6wwan nHcopmaums 06 ycTponcTBax 3awuTbl OT UMMYSbCHbIX NePeHanpPsHKeHU N
Mcnonb3oBaHne yCTPOWCTB 3aWwmThl OT MMNYNBCHBIX MEPEHAaNPsHKEHUA 3aBUCUT  OT WX CNOCOBHOCTM  BblgEPKK-
BaTb HanpshkeHne B COOTBETCTBMM ¢ Knaccudukaumern MIK 61643-1 [7] onsa aneKTpu4eckux CUCTEM U B COOTBETCTBUM C
M3K 61643-21 [8] pns TeNEeKOMMYHUKAUMOHHBIX CUCTEM.
YCTPONCTBA 3aWwyThl OT UMMYIBCHBIX NePEeHanpPskeHN, NCNonb3yeMbie B COOTBETCTBUUN C UX YCTAHOBKOW, NMpUMe-
HSIIOT B CNeyoWwmx CrnyYasx:
a) Ha BBoAe nNuHWI KOMMYHMKaUMI B 3gaHue (coopyxeHue) (B rpaHuue LPZ 1, Hanpumep, B OCHOBHLIX FpaHuLax
pacnpegenexusi MB):
- YCTPOMCTBA 3aLMTbl OT MMNYMBCHBIX NMepeHanpskeHni, NpoBepeHHble Ansa Iype (TUNMYHBIN ckavok Toka 10/350),
Hanpvmep 3alWuUTHbIE YCTPOWCTBA Knacea |;
- YCTPOWMCTBA 3alWTbl OT UMMYMBCHLIX NEPEHANPSDKEHUN, NPOBEPEHHbIE Ans Iy (TUNMYHBLIN  ckadok Toka 8/20),
Hampumep 3awWwuWTHble ycTponcTea knacea ll.
b) B HenocpeacTBeHHON GrnU3ocTU OT 3aWmLaeMoii annapatypsl U o6opygosaHus (B rpaHuue LPZ 2 v wwupe,
Hanpumep BO BTOPUHYHbIX TpaHuLax pacrnpegenenust SB unu gna BeixogHoro rHesga SA):
- YCTpPOVCTBa 3alyThbl OT UMMYMbCHBLIX NepeHanpstkeHwi, npoeepeHHbie ans Fyp (TMNuuHbIlA ckavok Toka 10/350),
Hanpumep 3awuTHOE YCTPONCTBO Kracca | anekTpuyecknx 3awmTHBIX YCTPOUCTB;
- YCTPOWCTBA 3alLMTbl OT MMNYNbCHBIX NEepeHanpsikeHui, NpoeepeHHble Ans Iy (TunuuHbll  ckayok Toka 8/20),
Hampumep 3awmTHOe ycTporcTeo knacca ll;
- YCTPOWCTBa 3alMThl OT UMIYNbCHBIX NMEepeHanpsikeHWn, NPOBEPEHHbIE NMPU BO3AEWCTBUM COYETaAHUS pasnuy-
HbIX CKauKOB TOKa (TMMWYHLIN ckaqok Toka 8/20), Hanpumep 3awmTHOe ycTpoicTBo knacca lll.
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Mpunoxexne A
(cnpaBo4Hoe)

CBeaieHUs 0 COOTBETCTBUMU CChINOYHbLIX MeXAYHapoAHbIX cTaHAAPTOB
CCbINOYHbIM HaUMOHaNbHLIM CTaHgapTam
Poccuitickon degepaunn

Ta6nuuya A1

0O603HavYeHe CCbIMOYHOIOo MexXxayHa- CreneHb 0O603HavyeHue M HaMMEHOBaHME COOTBETCTBYIOLLENO
poAdHOro crtaHgapTa COOTBETCTBUA HaLMOHANBHOro cTaHgapTa
M3K 62305-2:2010 IDT [OCT P M3K 62305-2—2010 «MeHegpXmeHT pucka. 3a-
wmta oT monHum. Yacte 2. OueHka pucka»
M3K 62305-3:2010 — *
M3K 62305-4:2010 — *

* COOTBETCTBYIOLWMI HAUMOHANBHLIA CTaHOAPT OTCYTCTBYeT. [0 ero yTBepXAaeHusi peKOMeHAyeTCs1 NCMNOoNb30-
BaTb NepeBO Ha PYCCKUI s13blK JAHHOIO MeXAyHapoAHoro craHpapta. NepeBoj OaHHOIO MeXOyHapOoaHOrO CTaH-
aapTta Haxogutcs B PegepanbHoM MHpOPMALMOHHOM hOHAE TEXHUYECKMX PernameHToB U CTaHA4apToB.

MpumeyaHne— B HacTosiwen Tabnvue MCNoNb3OBaHO crieaytollee ycroBHoe 06o3HaqYeHne CTeneHun
COOTBETCTBUS CTAHAApPTOB:
- IDT — nageHTu4YHbIe CTaHgapThl.
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