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[flpeancnoBue

Lenn n npuHuunel ctaHgaptMsaumm B Poccumnckon ®egepaun yctaHoeneHbl PegepanbHbiM 3aKOHOM OT
27 nekadbps 2002 r. Ne 184-93 «O TeXHUYEeCKOoM perynmpoBaHiny», a npasuna npuMeHeHMst HaloHanbHbIX CTaH-
naptoB Poccunckon @eaepaunn —OCT P 1.0—2004 «CtaHaapTunsauusa B Poccunckon egeparnn. OCHOBHbLIE
NONOXEHUSAY

CBegeHUs o cTaHaapTe

1 NOAroOTOBJIEH ABTOHOMHOW HEKOMMeEpPYECKOU opraHunsaunen «HaydHo-nccnegoBaTellbCKUA LIEHTP
KOHTPOMA U AnarHoCTUKN TexHudecknx cuctem» (AHO «HWLU K ») Ha ocHoBe cOBCTBEHHOro ayTEHTUYHOMO Nnepe-
BOJa Ha PYCCKUN S13bIK MeXXayHapoaHOoro ctaHgapTa, yKkazaHHoro B pasaene 4

2 BHECEH TexHun4yeckum komuteTom no ctaHgaptusaumm TK 10 « MeHe ) KMeHT pucka»

3 YTBEPXXJEH VN BBEJEH B AEICTBUE Mpukazom PeaeparnsHOro areHTCTBa no TEXHUYECKOMY perysn-
poBaHUo U MeTponornn ot 30 HosaAbpst 2010 1. Ne 795-cT

4 Hactodawnn ctaHgapT naeHTndeH mexayHapogHomy ctaHgapTy MOK 62305-1:2010 «3awmta oT MOTHUN.
UacTb 1. Obwne npuHumnel» (IEC 62305-1:2010 «Protection against lightning. — Part 1: General principles»).

HanmeHoBaHWe HacTosLLero ctaHgapTa U3MeHeHO OTHOCUTENbHO HaUMMEHOBaHWS YKa3aHHOro MeXxayHapoa-
Horo cTaHgapTa Ansa npueeaeHua B cootsetctBue cOCT P 1.5—2004 (noapasnen 3.5).

[Tpn NpUMeHeHNU HacToALLEro ctaHaapTa pekoMeHaQyeTcHa UCMONb30BaTbh BMECTO CChINTOYHbIX MeXayHa-
POAHLIX CTAHOAPTOB COOTBETCTRBYIOLWME UM HaLMOHaNbHbIe cTaHA4apThl, cCBeAeHWUS O KOTOPLIX NpuBedeHbl B A40-
NONHUATENBLHOM NpUunoxkeHnn A

5 BBEAEH BI'NEPBbIE

VIHbopmayusi 06 U3MeHEHUSIX K HacmosieMy cmaHoapmy nybiriuKyemcsi 8 eXXe200H0 u3dasaeMoM LUHGOP-
MaUUOHHOM YKa3amere «HalyuoHallbHbie cmaHoapmbi», a meKcm U3MeHeHUU U rorpasoK — 8 eXXeMeCAYHO
U30asaeMbix UHCbOpMaUUOHHbLIX yKa3zamernsax « HayuoHaneHeie cmaHOapmely. B criydae nepecmompa (3aMeHbl)
LUTU OMmMeHbI Hacmosiuweao cmaHoOapma coomeemcemeyroujee yeeooMiieHue byoem ornybrukoeaHOo 8 eXXxeMeCcsy-
HO u30agaeMoM UHOpMaULOHHOM ykalamerie « HayuoHarnbHbeie cmaHOapmbi». Coomeemcemeyrouasi UHGhop-
Mauusi, yeeoOoMIIeHuUe U meKkcmabi pasMeLyaromcecs makxe 8 UHbopMalUoHHOU cucmeme obue20 rnob308aHUsT —
Ha oghuyuarsHoM catime ®eoeparibHO20 azeHmemea ro mexHU4YeCcKoMy peayruposaHuro U Memporioauu 8 cemu
VIHmepHem

© CraHgaptuHdopm, 2011

HacTodaLw i CTaHdapTt HE MOXET ObITb NOSTHOCTBIO UM YACTUYHO BOCIPOAN3BEOEH, TMPAXNPOBAH N PACMPO-
CTpaHEH B Ka4eCTBE OCbI/ILI,I/IElJ'IbHOFO N30aHUA be3s pPa3peLlEHNA ¢’6ﬂ,epaﬂb|— Olro aleHTCT1Ba N0 TEXHNYECKOMY pery-
JIMPOBAHWIC A METPOITOTNIA
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BBeaoeHue

Yaap MOnHUM B 3gaHue (CoopyXeHue) nnn Bonnusn Hero siIBNAeTcst UCTOMHUKOM OMacHOCTU AN XKU3HN U
300POBbS NTI0AeN, COXPaHHOCTU 34aHUS (COOPYXKeHUs ), ero COAEPXXUMOTIo U MHXXeHepHbIX ceTel. [oaTomy paspa-
DOTKa U NPpUMEHEeHUe Mep 3aLlUThl OT MOJTHUN SIBNSIETCSH OUEeHb BaXKHOW 3aa4el.

HeobxoagMMOCTb 3allnThl OT MOSHUAW oNpeaensitoT B COOTBETCTBUN C CUCTEMON MEHe)KMEHTa pPUCKa U C
y4yeTOM 3KOHOMKUYecKoro adpdpekta oT UCNOMb3oBaHUA Mep 3alUThl OT MOJTHUKU. OnucaHue MeHepKMeHTa pUcka,
CBSI3AHHOCO C 3aLLMTON OT MOMHUK, NpuBeaeHo B MIOK 62305-21)

PekoMeHgauunn, npuseaeHHble B HAacTosILLEM cTaHaapTe, NO3BONAIT paspaboTath addeKTUBHbIE Mepbl 3a-
LLINTHI, 0becnevmnBaroLne CHIKEHNE prUcKa nopa)keHust MOJTHUEeN.

Bce mepsbl 3almThl OT MOSTHUK A0MKHbI ObITb MHTErPUPOBaHLI B 0DLLYHO cUCTEMY 3aLUMTbl. C NpakTUYEeCKon
TOUKN 3PEHUSA KPUTEPUN NPOEKTUPOBAHUS, paspaboTKn, BHegpeHUS M NOCTOSIHHOMO NPUMEHEHUS Mep 3allnThl OT
MOJTHUN MOXXHO OTHECTU K 0AHOW U3 ABYX rpynn:

- NepBas rpynna onpeaenseTt Mepbl 3alnThl, HeobxoaMble AN YMeHbLUEHUS NOBpeXaeHUs 34aHnn (Co-
OPY>XEHUN) N CHMXKEHUSI ONAaCHOCTU AN XKU3HW U 340P0BbS HaXodALWMUXCA B HAX roden. OTOU rpynne Mep NOoCB4-
weH MOK 62305-32:

- BTOpasi rpynna onpeaensieT Mepbl 3aWmnTbl, He0OXoAUMbIE ANl CHAXKEHUSA KONUYECTBA OTKA30B SN1EKTPU-
UYeCKUX N 3NTEKTPOHHBLIX CUCTEM, HaxoasLWMXCS B 34aHUSX (COOPYXKEHUSIX). DTOM rpynne mMmep 3allTbl NoCBALLEH
M3K 62305-43).

B3anmMocBA3bL pas3nn4yHbIX CTaHOAPTOB MO NMPUMEHEeHUo Mep 3aliuTbl OT MONMHUK (CTaHdapTbl cepuu
M3K 62305) npuBeaeHa Ha pucyHke 1.

[TpUMeHsIEMbIN B HACTOSLLIEM CTaHAApPTe MeXAyHapoaHbIU cTaHaapT padpaboTaH TEXHUYECKUM KOMUTETOM
MOK/TC 81 «3awwmta oT MOIMHUNY .

M3K 62305-1
Yrpo3sa nopaxeHus
MOJTHUEN
Puck nopaxeHus w
MOJTHUEW

3aljuTa oT NopaxeHus

MOJTHUEW

’ Y A
Mepbl

3allmnThl MOK 62305-3 M3K 623054

OT MOJTHUM

PucyHok 1 — B3anmocesadb ctaHgaptoB cepun MOK 62305 no npyumeHeHntio mep 3awmTtbl OT MOJTHUN

1 M3K 62305-2:2010 «3awmTa oT monHumn. Yacte 2. MenemkmeHT puckar» (IEC 62305-2:2010 «Protection against
lightning — Part 2. Risk management»).

2) M3K 62305-3:2010 «3awmTta oT MonHuuK. Yactb 3. Puanyeckoe noBpexaeHve 30aHUN (COOpYXeHUn) n BuAbI
onacHoctn ans xusHun nogen» (IEC 62305-3:2010 «Protection against lightning — Part 3: Physical damage to structures
and life hazard»).

3) MK 62305-4:2010 «3awmTta oT MonHuKn. YacTb 4. SnekTpuyeckre 1 3NeKTPOHHbIE CUCTEMbI B 30aHUSIX (COOpPY-
xeHusix)» (IEC 62305-4:2010 «Protection against lightning — Part 4: Electrical and electronic systems within structures»).

IV
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HAUWOHAIJIbHBIN CTAHOAPT POCCUMUWCKOWUNW OSOEOEPALNWMN

MeHeO)XMeHT pUcCKa
JALIMTA OT MOJIHUM
acTthp 1

Oo6Lwune npUHUUNLI

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

[lata BBegeHusa — 2011 — 12 — 01

1 O6nacte NpPUMeHeHus

HacTtoawuin ctanaapT ycTaHaBnMBaeT obLne NpuHLUUNbLI 3alnTbl OT MOSHWUW 30aHUA, COOPYXXEHUA U NX
YyacTen, BKIoYas HaxoasaWMXca B HAX NoAen, UHXEHEPHbIX CeTer, OTHOCALLUXCH K 30aHUI0 (COOPYXXEHNIO), U
OpYyrnx o6 bLeKkToB.

HacToawmii ctTaHaapT He pacnpocTpaHaeTcd Ha:

- XKeJe3H0A0POXHbIE CACTEMDI,
- dBTOTPaAHCIIOPTHBIE CPEOCTRBA, BOAHbLIA U BOSJ:I,YLIJHI::M TPAHCIOPT, a TaKXKE Ha ﬂpMﬁpE)l(Hble COOPYXKEHNA,

- [NoA3EMHbIE prGOI'IDOBOLI,bI BbICOKOIO AaBJ1IEHWUA,
- pr60ﬂp080ﬂbl NTMHUWA slieKkrporiepegayii TEJ'IEI(OMM)/HMI(EILI,I/II?I, HE CBA3adHHbIE C 3alllUaeMblIM 3AaHNEM

(COOPYXEHNEM).

[TpumedyaHwne— 3awmrta OT MONHUN BbIWLENEPEUNCTIEHHBIX CUCTEM OCYLLECTBNAETCH B COOTBETCTBUMN C
3akoHOAATENbHbIMU N 0bsi3aTenbHbIMU TPEOOBAHUSIMU, MPaBUIaAMMU U HOPMaMK, AEUCTBYIOWMMN HA Tepputopumn PO.

2 HopMaTuBHbLIE CCbINKMU

B HacTosdlWeM cTaHAapTe UCNONb30BaHbI HOPMaTUBHbLIE CChINKU Ha creayrolmne ctaHaapThl:

M3K 62305-2:2010 3awmrta o1 MmonHUW. HacTb 2. MeHegpkmeHT pucka (IEC 62305-2:2010, Protection against
lightning — Part 2: Risk management)

M3K 62305-3:2010 3awmTta oT MmonHMK. HacTtb 3. Pursnyeckoe nospexaeHue 3gaHnu (CoopyXeHui) 1 BUab|
onacHocTu ang xusHn nmnogen (IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to
structures and life hazard)

MOK 62305-4:2010 3awnta oT MONHUK. HacTb 4. QnekTpudeckme 1 3NeKTpoHHbIE CUCTEMbI B CTRYKTYpax
(IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems within structures)

3 TepMUHbLI U onpeaeneHns

B HacTodAlemM cTaHaapTe NpUMeHeHbl cnegylolme TepMnUHbI C COOTBETCTBYHOLLMMK onpedeneHNaMN:
3.1 pazpaa monHuu B 3emnio (lightning flash to earth): SnekTpuuecknin pazpsaa mexay rpo3oBbIM 0b6nakom

N 3eMNnen, COCTOALLMN N3 0AHOTO UM HECKONBKUX yAapOoB MOSTHUN.
3.2 HUcxoaawun paspag (downward flash): Qnektpudecknn paspsig (MOSTHKUN) OT rPO30BLIX 0OMNAaKOB K

3eMne, HaunHalLWMRCs HUCXoAALW MM NAEPOM.

[TpnmeyaHwmne— Hucxogawmm paspsa COCTOUT U3 MNEPBOro0 UMMYIbCa, KOTOPbIM MOXET COMNPOBOXAATbCH
nocnegytowmmmn nmnynescamn. OaQuH Unn HECKONbKO MMMNYIbCOB MOIyT COMNPOBOXAATbCHA ANMUTENbHLIM YA4ApPOM MOJTHUMN,

U3paHue odunuuanbHoe
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3.3 Bocxoaawuu paspaa (upward flash): Inektpudecknid paspsig (MOHUN) OT 3EMIIN K rPpo30BLIM 0bna-
KaMm, Ha4YMHaroLWMNCa BoCXoadaLWwmMmM nMaepom.

[TpnmeyaHwune— Bocxogawmm paspsg COCTOUT U3 NEPBOro ANUTENBHOIO yaapa, KOTOPbIM MOXET COMNPOBOXK-
OATbCH NN HE CONPOBOXAATbCA MHOXECTBEHHbIMW nocneayrwmmm mmnynscamm. OgnH nnn HECKONBbKO MMIMYIbCOB
MOTYT COMPOBOXOATbCHA ANMUTENbHLIM YO4APOM.

3.4 yaap monHuu (lightning stroke): EQUHUYHBIN SNEKTPUYECKUA pa3psad MONHUUA  MeXay obnakom U
3eMnen.

3.5 KopoTkuu yaap (MonHuu) (short stroke): Hacte monHun, npeacrasngatowiasi cobon KpatkMi UMNynsC
TOKaA.

[TpumeyvyaHnune—KopoTkun yaap npoaosnkaeTca B Te4YeHne BpemMeHu [, (0OblMHO MeHee 2 MC) (CM. pucy-
HOK A.1), Npu KOTOPOM 3HAYEHME CUIbl TOKA CHMXAETCH A0 YPOBHA BABOE MEHbLUE MUKOBOIO 3HAYEHUS.

3.6 anutenbHbIN yaap (MonHuu) (long stroke): Hacte MoONHWW, NpeacTaBnstoLas codbon Npoac/HKUTENb-
HbIA UMNYIbC TOKA.

[Tpumedanune—Illepnog BpemerHn 7| ong, B TEHEHME KOTOPOro cuna toka monHum npesbiwaeT 10 % nMKoBOro
3HaveHus I, 0bbI4MHO cocTaBnsWMN OT 2 MC A0 1 ¢ (CM. pUCYHOK A.2).

3.7 MHOrokpaTtHbIX yaap (MonHuu) (multiple strokes): MonHua, coctosilas B cpegHem U3 3—4 yaapos,
ODbIYHO C UHTEPBANOM BpeMeHN MeXay HUMK, NPUONU3NTENbLHO paBHbIM 50 MC.

[TpnmMmedyaHune— YacTo MHOIOKpPaTHbLIW yaap MOMHUKN nNpeacrtaBnsetT cobon HECKObKO AECATKOB yaapoB C
nHTepBanamm mexagy Humm ot 10 mc go 250 mc.

3.8 Touka nopaxeHua (MmonHuen) (point of strike): Mecto Ha NOBEPXHOCTMU 3EMNN UMM BbICTYNAOLWNNA
00beKT (Hanpumep, 3ganune, LPS, nuHnmM KoMMyHUKauMA, AepeBo UT. MN.), B KOTOPOE yaapsaeT MOJTHUS.

[ PUMEYAdHWE — MonHUS MOXET MMETb HECKOINbKO TOYEK MOopPaXeHn4.

3.9 ToK MmonHuu (lightning current); /: 9NeKTpU4YeCKUA TOK B TOUKE NopaXkeHUa MOJTHUEN.

3.10 nukoBoe 3HavYeHUe (Toka monHuu) (current peak value); /: MakcumansHoe 3Ha4YeHWe CUNbI TOKa
MOJTHUI.

3.11 cpegHAAa KpyTU3HA (UMNyNbca ToKa) (average steepness of the front of impulse current): CpeaHee
3Ha4YeHne N3MeHeHUa CUNbl ToKa 3a nepuogd BpeMeHn Af = £, — {,, xapakTepusyoLlee MUHTEHCUBHOCTbL YBENNYeHUA
CUNbl TOKa 3a HadalnbHbIV Nepuod paspsga MOHUN,

[TpnmedaHne— CpegHaa KpyTU3HA MMMNyNbca TOKa paBHa pasHocTn A = i(l,) — i(f) 3HA4YEeHUN CUIbl TOKA B
Havane v B KoHUe nHtepeana At, geneHHon Ha At = f, — t; (cMm. pucyHOK A.1).

3.12 anntenbHocTb ppoHTa (MMNynbca Toka) (front time of impulse current); 7,: NapameTp, paBHbLIN
NPOAOIHKUTENBHOCTU BPpEMEHU, B TeYEeHUEe KOTOPOro ckna Toka MonHUM HaxoauTtceda B UHTepBane oT 10 % ao 90 %
MAKOBOIO 3HAYEHUs1 ToKa MONHUN, YMHOXeHHOW Ha 1,25 (cM. pucyHOK A.1).

3.13 HavyanbHbIK MOMEHT UMNYbca ToKa (YcnoBHbIW) (virtual origin of impulse current); O,: 3HavyeHne
BpeMeHW, COOTBETCTBYOLLEE ToUKe nepeceveHna NpsaMon, coeguHaroLen Toukn, cootseTeTByoWMe 10 % 1 90 %
MAKOBOIO 3HAYEeHUs1 CUMbl TOKa, C OCblo BpeMeHU. Ha rpadpuke Toka AnNUTenbLHOro ygapa MmonHUM (CM. pUCy-
HOK A.1) aTa Touka nexxut Ha ocun BpemMeHu neesee 10 %-HOU TOUKM TOKa MOJTHUK Ha BenndnHy 0,1 7.

3.14 Bpema nonycnaga (toka monHuu) (time to half value of impulse current); 7,: NapameTp, paBHbIN
NPOACIPKNTENBHOCTU BPpEMEHW OT HavarlbHOro MOMeHTa UMNynbca Toka MoJiHMKM O, 40 MOMEHTa BpeMeHU, Korga
cvNna ToKa yMeHbLUMNach 40 3Ha4YeHUs, paBHOro NoJ1IOBUHE NMUKOBOMO 3Ha4YeHUd ToKa MOTHUK (CM. pUCYHOK A.1).

3.15 npogonmxutenbHoCcTb yaapa (MonHuu) (flash duration); T: Bpemsa Hannuna Toka MONHUU B TOUKE
NnopaXkeHUs MOJTHUE.

3.16 BpeMa gnutenbHoro yaapa mornHum (duration of long stroke current); T, ong: T1pOAOITTKUTENBHOCTL
BPEMEHN, B TEYEHUME KOTOPOro CUMla ToKa ANUTeNlIbHOro yaapa MmonHun coctasnsieT bonee 10 % NMKoBoro aHave-
HAA TOKa MOJTHUM (CM. PUCYHOK A.2).

3.17 3apag monHuu (flash charge); Qg agy: SNEKTPUYECKNN 3apaa, paBHbIU UHTErpany oT yHKLUN TOKa
MOJTHW MO BCEW NPOACIPKUTENBLHOCTU yaapa MOJTHUN.

3.18 3apag umnynbca (Impulse charge); QguorT: GNEKTPUYECKUN 3apaa, PaBHLIM MHTerpany oT PyHKUNNU
TOKa MOJTHUAW NO NPoAO0JKUTENLHOCTU paspaga UMnynbca MOJTHUN.

3.19 3apap anutenbHoro ygapa (long stroke charge); Q, ong: QNEKTPUYECKNN 3apaa, PaBHbIN UHTerpany
OT PYHKLIMN TOKA MOJTHUK MO NPOACIKUTENBHOCTU ANUTENLHOro yaapa.

2
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3.20 yaenbHas aHeprus (specific energy); W/R: OHeprusi, paBHasa MHTerpasny ksagparta CUnbl TOKa MONHNN
Mo BCeN NPoAoIMKNTENBHOCTU yaapa MOMTHUN.,

1puMeyYaHune— YagenbHas 3Heprus npeacrtasnsiet cobon SHEPruto, BbIAENSEMYIO TOKOM MOTHUM HA €ONHULY
CONPOTUBNEHUS.

3.21 yaenbHad aHeprna uMnynbca Toka (specific energy of impulse current): SHeprua, pasHaa nHTerpa-
Ny KBagpaTta Cunbl ToKa MOJTHUK Mo BCEU NPOAO0IKUTENBHOCTU UMNYyJ1bCca MOJTHUN.

[ PUWMEYaAHWE — Y,u,eanaﬂ SHEPIUA OANNTEINbHOINO yaapa ToKka MOJIIHUN HE3HAYUTEIbHA.

3.22 3awmiiaemoe 3gaHue (coopyxeHue) (structure to be protected): 3ganune (coopyxeHue), AN KOTO-
poro Heobxoanma 3aluuTa oT BO3AENCTBUA MOJTHUX B COOTBETCTBUN C TPeDOBaHUAMU HACTOSILLIEro cTaHaapTa.

[TpunmeyaHwmne— 3awmuaemole 3gaHns (COOpyXeHUs) MoryTt BbiTb 4acTblo Oonee KPyrnHbiX 3g4aHUN
(COOPYXXEHUN).

3.23 NUHUA KOMMYHUKaUUU (line): JInHna anekTponepegaydum Unm tenekoMmyH1UKauMoHHaa NnMHNA, noase-
OeHHble K 3allMaeMoMy 30aHno (COOPYXKEHUIO).

3.24 TeneKoMMyHUKauUOHHaa nUHUA (telecommunication line): JlnHnua kommyHukauuin, obecnevmnsato-
LLIasi CBA3b C 00opyaoBaHUEM, paCcNONOXEHHbIM B 34aHUU (COOPYXKEHUN), B TOM Yicne NHWUK TenedpoHHON CBA3N
NN NMHUKX Nepeaadvn gaHHbIX.

3.25 NNMHNA anekTponepeaadm (power lines). PacnpegenutensHaa NUMHUA KOMMYHUKaL WK, npegHasHa-
YeHHaa anga nogadn snekrpuyeckon aHeprun B agaHume (CoopyXeHue ) U NUTaHUga pacnorioXXeHHOro B HeM 3J1eKTpU-
YeCKOro Unn anekTpoHHoro obopyaoBaHus. JlMHUA anekTponepegadyn MOXKET OblTb HU3KOBOMBTHOWU U BbICOKO-
BOJTBTHOMW.

3.26 yaap monHuu B 3aaHue (coopyxeHue) (lightning flash to a structure): Yoap monHuu B 3alimiaemoe
3aaHue (CoopyXeHune).

3.27 yaap MmonHuu B6nu3un sgaHua (coopyxeHus) (lightning flash near an object): Yaap monHum B ToUKy
nopaXkeHud, pacnonoXXeHHy AoCTaTouHO ONMM3KOo OT 3aLlULLIaEMOro 3aaHnUs (COOPYXKEHNUST), KOTOPbLIN MOXKET Bbl-
3BaTb NepeHanpsXXeHne B ceTU.

3.28 anekTpuyeckasa cuctema (electrical system): Cucrema, Bknovarowasa B cedst aneMeHThl, paboTalo-
LLie OT HN3KOBOJLTHBIX MCTOYHUKOB HarnpsbKeHns.

3.29 aneKkTpoHHaa cuctema (electronic system): Cucrema, BknrovaroLlasa B cebdsi YyBCTBUTENbHbIE 3MEK-
TPOHHbIE KOMMOHEHTbLI, TaKMe, KaK TermfekoMMYyHUKaLWMOHHOE 00opyaoBaHME, KOMMLIOTEPLI, CUCTEMbI YMpaBIeHUs1 K
N3MepUTeNbHbIE CUCTEMBI, CUCTEMbI PaANOCBA3N, CUMOBLIE 3MTEKTPOHHLIE YCTaHOBKN.

3.30 BHyTpeHHUe cucteMbl (Internal systems): Qnekrpnyeckme 1 3N1eKTPOHHbIE CUCTEMBI, PaCNOJIOXKEH-
Hble BHYTPU 34aHUA (COOPYXKEHUS).

3.31 ¢pusnveckoe noBpexaeHue (physical damage): lNospexageHue 3gaHns (COOPYKeHUdA) U1 ero coaep-
XXUMOTO UM NMMHUA KOMMYHUKaL MW, Nony4vYeHHoe BCneacTBMe BO3AeUCTBUSA MOJTHUW, NOBMNekKLIee MexaHu4yeckoe,
TepMuyeckoe, XMMUYeCcKoe NoBpeXxgeHne U B3pbIB.

3.32 Bpea XUBbIM cyllecTBaM (Injury of living beings): YeBeube UN cMepTb NTHoaen UM XKUBOTHLIX, NOJTY-
YeHHble OT Nopa)KeHUAa 3NeKTPUYeCKMM TOKOM, BbI3BaHHbLIM 3J1EKTPUYECKAM Pa3psaaoM UM CKaukoM HanpsXeHUd
noa Bo3aencTBUEeM MOJTHUN.

[TpumeyaHune—HecmoTps HA TO YTO Bpead XUBbIM CYLLECTBAM MOXET SBNATLCS CrNeACTBMEM CaMbIX Pa3HbIX
NPUYUH, AN UeNen HacTOAWero ctangapra TEPMUH «BPes XUBbIM CYLLLECTBAM» NOogpasyMeBaeT nonyyeHne Tpaem (Unm
Mobenb) BCreacTBue NOPaXKeHUs 3MeKTPUYEecKMM TOKoM (Tun onacHoctu D1).

3.33 OTKa3 aneKTpuYecKUX U anekTpoHHbIX cucteM (failure of electrical and electronic systems): 'lo-
BpeXXaeHWne anekTpnuyeckux U 3NeKTPOHHbLIX CUCTEM BCNeACTBUE 3NeKTPOMarHUTHOrO MMNynbca yaapa MOJTHUN.

3.34 anekTpoMarHUTHbIU UMNyNbLC MonHUM (lightning electromagnetic impulse); LEMP: OnektpomMmarHuT-
HOoe BO34eWCTBMe ToKa MOMHUK, Bbl3blBatloLlee, BCNeACTBUE Pe3UCTUBHBLIX, MHOYKTUBHBLIX M eMKOCTHbLIX CBSI3eN,
CKa4oK (HapacTaHue) Toka, HanpkKeHUa N HAaNPAXKeHHOCTU SNeKTPUYEeCKoro, MarHUTHOro U SNeKTPOMarHUTHOMO
Moneun.

3.35 UMnNyNbCHoOe nepeHanpaXeHue (surge): Pe3knn nogbeM HanpsaXKeHUs, Bbl3BaHHbIV 3N1eKTPOMarHuT-
HbIM UMMYINbCOM yaapa MOSHUM 1 NPOABNAOLWMNCA B BUAE NOBbLILLEHWUSA 3NeKTPUYeCKoro HanpsXKeHUa Unn Toka
00 3HaYEeHWUN, NpeacTaBnAloLLMX ONAacHOCTL ANs U3oNsUUM NN NoTpedbuTens.

3.36 30Ha 3awWwuTbl oT MonHuU (lightning protection zone); LPZ: 3oHa, aona koTopon ycTaHOBNEHbI napa-
MeTPbI 3J1IeKTPOMarHUTHOW cpeabl Npy yaape MOJTHUN.

[TpunmedyaHwue— [paHuybl 30HbI 3aWLUTBI OT MOMTHUX HE 00sA3aTenbHO ABMAITCA PUMHYECKUMU TPaHULIAMU
(Hanpumep, CTEHbI, MO U NMEPEKPbITUSA).
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3.37 puckK (risk); R: OTHOLLeHUe BEPOATHLIX CpeaHNX eXerogHbiX NoTepb nogen 1 npoaykLunn, Bo3HUKalo-
LLIMX LN3-32 BO3AEUCTBUS MOJTHUN, K 0DLLIEMY KONMYECTBY Noaen 1N NpoayKunn, Haxoasawmnxcsl B 3alivLLiIaeMom
30aHUN (COOPYXKEHUN).

3.38 npuemMmnemMsbIn puck (tolerable risk); Ry: MakcumansHoe gonycTuMoe sHadeHUe pucka ans sawua-
eMOoro 3gaHunsa (COOPYKeHUs ).

3.39 ypoBeHb 3awmTbl oT MonHuUuU (lightning protection level); LPL: Yncno, cooTBeTCTBYOWEE HADOPY
3Ha4YeH NapamMeTpOoB TOKa MOJTHUU U XapaKTepusytollee BepOATHOCTb TOro, YTO B3aMMOCBA3aHHbIEe MakcUMarib-
Hble U MUHUMAanbHbIE 3HAYEHUA NapaMeTPOB KOHCTPYKLIMK He ByayT NpeBblLLeHbI NPpU BO3AEUCTBAN MOMHUMN.

[TpumedyaHune— YpoBeHb 3aWmUTbl OT MONMHUM UCNONb3YIOT NPU paspaboTke Mep 3aWnTbl OT COOTBETCTBYHIOLEND
Habopa napamMeTpoB TOKA MOITHUMN.

3.40 mepbl 3alUTbI (protection measures): Mepbl, npeanpuHUMaemMble Mo OTHOLIEHMIO K 3allyLaeMoMy
30aHUI0 (COOPY)KEHUIO) C LeNbo CHKEHNA pUcka.

3.41 3awmTta ot MmonHuUuU (lightning protection); LP: KomnnekcHasa cuctema 3alnThbl 34aHNA (COOPYXKEHUSA)
/UM ero aNeKTPUYECKNUX N 3NEKTPOHHbLIX CUCTEM OT BO3AEUCTBUS MOMHUK, KOTOopad oObIMHO BKtoYaeT LPS n
Mepbl 3aLlMTbl OT 3N1eKTPOMarHUTHOro MMnMynbca ygapa MOoHUN.

3.42 cuctema 3awutbl oT MonHUU (lightning protection system); LPS: KomnnekcHasa cuctema salitbl OT
MOJTHUW, NpeaHa3HadvyeHHada Anga ymeHbLUeHNA rsndeckux noBpeXxaeHnn 3agaHnm (CoOopyXeHnn) npu ygape Mos-
HAN B 3gaHKe.

[TpumedvaHune—LPS cocTouT N3 BHELWWHNX U BHYTPEHHUX CUCTEM 3aLlNTbl OT MOJTHUM.

3.43 BHelWHAA cucTeMa 3aluTbl oT MonHUU (external lightning protection system): HacTte LPS, coctoga-
LLiad U3 cUCTeMbl MOJTHUENPUEMHMKOB, CUCTEMbI TOKOOTBOAOB M CUCTEMbI 3a3eMITeHUS.

3.44 BHYTpeHHAA cuctemMa 3awuTtbl oT MonHUM (internal lightning protection system): Hacte LPS, co-
CTosAas U3 CUCTeMbl YpaBHUBaAHUA NOTEHLUMANOB U CpeCTB 3NekTpudecKkon n3onaunm BHewHen LPS.

3.45 cuctema MmonHuenpueMHUKoOB (air termination system): Hacte BHelwlHen LPS, B KOTOPOW UCMOMNb-
3YIOT MeTannnyeckme aneMeHThl, Takue, Kak NpyThbl, apMaTypPHYHO CeTKY, TOKCOTBOALI U BepTUKalbHbIe TPOCHI,
npeaHasHavyeHHble ANng nepexsara MOJTHUN.

3.46 cuctema TokooTBogoB (down-conductor system): HacTe BHewHen LPS, koTopasa npeaHasHadeHa
Onga oTBedeHUd ToKa MOMHUU U3 cCUCTEMBI MOJTHUENPUEMHUKOB B CUCTEMY 3a3eMITeHNS.

3.47 cuctema 3azemneHusn (earth-termination system): Hactb BHelwlHen LPS, npegHasHayeHHaa aAngd oT-
BeJeHWNs ToKa MOJIHUU U paccemBaHUg ero B 3eMrie.

3.48 BHelUHUe TokonpoBoaAalwMe Yactu (external conductive parts): OTKpbITele MeTanmMyeckme 4YacTtu,
BXOOsLUME B 3aLlMLLaeMoe 30aHne (COOpYKeHWNEe) UM BbIXoasiLne U3 Hero, Takue, Kak TpydoonpoBoa, 3NeMeEHTh
MeTannn4eckoro kabens, MetTannnyeckni Bo3ayxoBoa U T. 4., KOTopble CnocobHbI NPUHATL Ha cebs 1 NPOBECTU
YyacTb TOKa MOITHUN.

3.49 ypaBHuBaHue noteHuymanoB (lightning equipotential bonding); EB: CoeanHeHne ¢ LPS meTannu-
YeCKNX 31IeMEHTOB 34aHNA (COOPY>KEeHWS) HanpsaMyo UnnYepes yCTPOUCTBa 3aLlUUThl OT UMMYbLCHLIX NepeHanps-
XEeHUW, npeaHasHavdeHHoe AN CHUKEHUA pa3HOCTU aNeKTpUYecknx noTeHunanos, BoO3HMKalowen nog Bo3gen-
CTBUAEM MOJTHUW.

3.50 ycnoBHbIU UMNegaHc 3a3eMneHus (conventional earthing impedance): OTHoLWeHUe NMKOBOIO 3Ha-
YeHUS HaNPsKEHNS B KOHTYPE 3a3eMIIEHNA K MMKOBOMY 3HAUEHUIO TOKA B KOHTYpPE 3a3eMIIEHNS, KOTOpbIE B 0OLLIEM
cnydvae HabnwoaarTcs He OOHOBPEMEHHO.

3.51 mepbl 3awmutbl oT LEMP (LEMP protection measures); LPM: Mepbl, npeanpuHuMmaemMbslie ANg 3alUThl
BHYTPEHHUX CUCTEM OT BO3AEUCTBUA 3NEeKTpOMarHUTHOrc umnyneca yaapa monHun (LEMP).

[Tpumeyanune—LPS asnsercsa yactbio 0bwen cuctembl 3awmTbl OT MOTNTHUMN.

3.52 MarHUTHbIU 3KpaH (magnetic shield): 3akpbITbl, METANNUYECKNWA, NOAOOHLIA CeTKEe UM CNNOLLHOW
LT, YKPbIBAOLWMA 3allylaemMoe 3gaHne (CoopyXXeHue) UM ero 4yactb, NpegHasHadeHHbIM Ang cokpalleHns
KONYeCTBa OTKA30B 3MEKTPUYECKUX U SNEKTPOHHBLIX CUCTEM.

3.53 YCTPOUCTBO 3alUUTLI OT UMNYNbCHLIX NepeHanpsXxeHUU (surge protective device); SPD: YcTpon-
CTBO, NpegHa3Ha4vYeHHoe AN orpaHndeHns nepeHanpskeHNa 1 CKavykoB HanpsbkeHWd; YCTROUCTBO COAEPXKUT No
KpanHen mepe ognH HeENMMHENHBIN KOMMOHEHT.
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3.54 cuctema 3alWmnThbl OT UMNYNbCHbIX NepeHanpsaxeHun (coordinated SPD system): Habop ycTponcTts
3alMTLl OT UMNYNBLCHBLIX NepeHanpsiKeHN, A0MKHLIM 0bpazomM NoaobpaHHbIX, CornacoBaHHbIX U YCTaHOBMNEH-
HbIX, POPMUPYIOLLNMA CUCTEMY 3aLUNTBLI, 0becnevnBalolyio CHKEHWE KONUYECTBa OTKA30B SNEKTPUYECKNX U
3J1EKTPOHHBLIX CUCTEM.

3.55 HOMMHanNbHOE BbldepXXMBaemMmoe MMNnyrnbcHoe HanpsaXXeHue (rated impulse withstand voltage level);
Uyy: IMnynbcHoe HanpsikeHue, yCTaHOBIEHHOE U3roToBUTENEM AN 000pyaoBaHUA NN ero OTAENbHBIX YacTeun,
XapakTepuayrollee cnoCobHOCTL N3ONALMN BeIAEPXKNBATL BpeMeHHbIe neperpy3skn no HanpsiXkeHUHo.

[TpunmeyaHune— B HacTosIlWEM CTaHAAPTE NCNONb30BaHA TONBKO PAa3HOCTb MOTEHUMANOB MEXAy NMPOBOAHW-
KaMmy NnoA Hanps>KeHMeM U 3eMIen.

(M3OK 60664-1:2007 [1])

3.56 usonupymwLyee cpeactBo (isolating interfaces): YcTpoUCTBO, CNOCODHOE YMEHbLUUTL BO3AENCTBUE
CKa4YKOB HanpsaKeHUs (Bbl3aBaHHbLIX HaBe4eHHbIM TOKOM) B JTMHUAX KOMMYHUKaL UMW, BXOOALWMX B 30HY 3aLLMTbI OT
MOJTHUIA.

[TpumevyaHus

1 Nsonupylowmm cpeacTBOM SBNAOTCH pasBsA3blBAOWME TPAHCHOPMATOPbl C 3a3€MITEHHBIM 3KPaHOM MeXAay
obmoTKamMmu, Kabenm n3 oNTUYECKOro BOMOKHA, HE coaepXawme meTtanna, u ONTPOHbI.

2 N30naUnoHHbIEe XapaKTepUCTUKU U30NNPYIOLLEro cpeacTBa AOMKHbI COOTBETCTBOBATH KOHKPETHOM cUTyauuw.

4 NapameTpbl TOKa MOJIHUMN

[TapameTpbl TOKa MONHUN, UCNonb3yemMble B cTaHAapTax cepun MOK 62305, npusedeHsl B NpUNoXXeHUn A.

OYHKUMSA TOKa MOMTHUX OT BPEMEHW, UCNoNb3yeMas aAns aHanusa, npyueegeHa B NpunoXxeHun B.

NHopmaumna ans MoaenmpoBaHnUs ToKa MOJTHAM NPU UCNBITaHUAX NpyBeaeHa B NpunoxeHun C.

OCHOBHbIE NapaMeTpbl, UCNONb3yeMble B NabopaTOpHbLIX YCNOBUAX ANsl MOAENUPOBAHUS BO3AEUCTBUSA MOSI-
HUW Ha KOMMOHeHThbI LPS, npuBeaeHsl B npunoXxeHun D.

NHdpopmMaLns 0 ckadkax HanpsXXeHUs, Bbl3blBaeMbIX MOMNHUEN B pa3nUYHBIX TOYKaX YCTaHOBKA, NpyUBedeHa
B NpUnoxxeHnn E.

5 lNoBpexaeHue BcneacTeve nonagaHa MoONHUN

5.1 MNoBpexaeHne 3aaHUN (CoopyKeHUN)

MonHusa, nonagatolwas B 3aaHnNe (CoOopyXeHUe), MOXeT NPUBECTU K NOBpeXaeHUsAM HenocpeaCcTBEHHO B
30aHnN (COOPYXXEeHUW), TpaBMaM U CMepTU Ntogen U NoBpeXaeHUio UMyLLIeCTBa, BKIHoYasa O0TKa3dbl BHYTPEHHUX
cucTem 3gaHus. MNoBpeXaeHust U 0TKasbl MOTYT MPOSIBNATLCHA HA TEPPUTOPUN HENOCPEACTBEHHO BONN3K 30aHUS
(COOpPYXEHUS) N OXBaTbIBaTb NpUneratoLUyto Tepputopuo. Maclutad ackanauum paspyLUueHnA 3aBUCUT OT XapaKkTe-
PUCTUK 30aHNA (COOPYKEHUS) N NapaMeTpoB MOJTHUN.

5.1.1 Bozaeucrtemne MOfIHUM Ha 3aaHue (CoopyXKeHue)

(OCHOBHbIe XapaKTepUCTUKX 30aHUA (COOPYKeHUS), NoABEPKEeHHOro noTeHuansHOMY BO34eUCTBUKO MOJI-
HUW, BKITHOYAOT B ceb4:

- MaTepuanbl, U3 KOTOPLIX NOCTPOEHO 3aaHne (ApeBecuHa, KUpnd, OeToH, XXene3obeToH, MeTann);

- QYHKLUMOHaNbHOE HasHaveHne (kunown aom, opuc, dpepma, teaTp, roCTUHULA, LLIKoNAa, DONbHULLA, My3en,
LIepKOBb, THOpbMa, YHUBepMar, 6aHK, 3aBo, NPOMbILLNEHHbIE U CNOPTUBHbLIE COOPYKEHUS);

- coaepXKnmMmoe 3gaHus (CoopyXeHus), ocobeHHOCTN ero obutatenen (Ntoan U KUBOTHbIE) U HANKUYKeE B 30a-
HAW rOPHOYUX UM HETOPHOYMX, B3PbIBYATLIX UM HEB3PbLIBYATHIX MaTEPUAanoB, 3N1EKTPUYECKUX N 3NEKTPOHHBLIX CUC-
TEM C HA3KAM UM BBICOKAM BblAepXUBaAEMbIM HANPSXKEHNEM;

- NMIMHAN KOMMYHUKAaLU WA (MMHAK 3NeKTponepeaayvn, TenekoMmyHUKaLNOHHbIE TMHUA, TpybonpoBoabI U T. A4.);

- CYLLIECTBYIOLWME N NpeaocTaBNdeMble Mepbl 3allUThl (HanpuMmep, 3alUTHbIe Mepbl AN CHUKEeHUS U3n-
YeCKUX NMoBpeXXaeHU U onacHOCTU AN XKU3HWU, CHDKEHUSA KoNUdecTBa 0TKa3oB BHYTPEHHUX CUCTEM 3aaHUA);

- MacLuTab pacnpocTpaHeHNs OnacHOCTU: 30aHNA (COOPYXKEHUS) C 3aTpyaHEHHOW 3BaKyaLmnen; 3gaHns (Co-
OpPY>XeHUS1), B KOTOPLIX MOXET BO3HUKHYTb MNaHUKa; 34aHng (COopYKeHUd), onacHble Ang npunerawLmx TeppuTo-
PUK; 30aHNA (COOPYXKEeHUS ), onacHble AN OKpyXXatolen cpeabl.
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B Ta6n|/|ue 1 npmnBedeHo ONncCaHne BO30EUCTBUA MOMMHUN Ha Pa3JIM4HbIE TUIbI 30aHUN.

Tabnwuua 1 — OnncaHne BO3AENCTBUA MOIMHUU HA PasfNYHbIE TUMbI 34aHUN (COOPYXEHUIN)

Tun 3gaHna (COOPYKEHUA) B COOTBETCTBUNA
C ero PyHKUUAMU n/innm coaepxMmbim

Bo3zneucrteme MonHuu

YKnnow aom

KopoTKOe 3aMblKaHUE B 3MEKTPUHECKUX CETSX, NoXap U marepuarnbHbIU
yLep®o.

[ToBpexaenne, 0bbIMHO OrpaHUYEHHOE CaMUM 34aHUEM (COOPYXKEHUEM),
NoABEPKEHHBIM BO3AEUCTBUIO B TOYKE MOPaAXKEHUS MOITHUEMN.

OTKa3 3NEKTPUHECKOTO N 3NEKTPOHHOINO 060pyaoBaHNS N NHXEHEPHbIX
ceTen (Hanpumep, TENEBU3OPOB, KOMMBIOTEPOB, MOAEMOB, TENedOHOB U T. A4.)

30aHne dhepmbl

OnacHOCTb BO3HMKHOBEHUS MOXapa M ONacHbIX CKAYKOB HaNPshXKEeHus, a
TaKXXe HaHeceHusl matepuanbHoro ywepba (nepBUYHbIN PUCK).

[TpekpalleHne nogavn sneKTposHEPIMn N BO3HMKHOBEHUE OMACHOCTU OIS
XKU3HW OOMAaLLHEro CKoTa M3-3a OTKasa 3MeKTPOHHOIo ynpaBneHUs CUCTEM
BEHTUNALUMK, NOoA4a4YM MALLM U T. A,

Teartp

[ocTUHULA

Ulkona

YHuBepmMar

CrnopTuBHbIE COOPYXEHUS

[ToBpexaeHne anekTpuyeckoro obopyaoBaHus (Hanpumep, 3NeKTpooc-
BELWLEHNS), KOTOPOE C DONMbLION BEPOSATHOCTBIO MOXET NPUBECTU K MNaHUKE
cpean nioaen.

OTKa3 noxXapHowu TPEBOIM, KOTOPbIN MOXET NPUBECTU K 3aEepPXKKE Bbl-
NONMHEHUS NPOTUBOMNOXAPHbIX Mep

baHk
CTpaxoBasi KOMNaHNA
Kommepyeckass KoMnaHus m 1. A.

bonbHMua
CaHaTtopum
Tiopbma

BoilwenepeyncrneHHble npobnembl Nnioc Nnpobnembl, BbITEKAKOLWMNE U3
NOTEPU CBSI3MN.
OTKas KOMMbIOTEPOB U NOTEPSA AAHHbIX

BoilwenepeuncneHHble npobnembl nnoc npobnembl BONbHbIX, HAXOOS-
LWNXCH B OTAENEHNUN MHTEHCUBHOW Tepanun, N TPYAHOCTU NMPU CNAaceHUN He-
NOABMXHbBIX OONbHbIX

[TpombilLNeHHOE NpeanpusaTne

[ononHnTenbHOe BO3AEWCTBME MOJTHUM BO3HUKAET B 3aBUCUMOCTU OT
chepbl AEATENBHOCTU M UMYLLECTBA NPeanpusTUn, Npobnembl paHXupyoT-
Csl B npegenax oT ManbiX K HEAONYCTUMbIM NOBPEXAEHUAM W MOTEPAM MPO-
N3BOACTB

My3sen n apxeonormyeckme packonku

HeBo3mecTumble NnoTepun, CBA3aHHblE C HaHECEHNEM Bpeaa obbekTam

LlepkoBb KyNbTYPHOro 3Ha4eHUs1 B 34aHUN (COOPYKEHUN)
TenekoMmmyHnKaumnmn Hepgonyctumas notepsi 06WeCTBEHHbLIX KOMMYHUKALNN
IMNEeKTPOCTAHUNN

dabpuka NMPoOTEXHUYECKUX n3ge-
nuu

3aBog no npon3soacTBy boenpuna-
COB

XUMUYECKMN 3aBoAa

HedTeneperoHHbin 3aBoq

AaepHasl yCTaHOBKa

buoxnmunueckas nabopartopusa w
3aBo/

[TocneacTBus noxapa n B3pbiBa ANS 3aBoda v brnnsnexawmx oKpeCcTHO-
cTen

[loxxap v B3pbIB HA 3aBoAe ¢ narybHbIMU ANsl MECTHbIX XUTENEen U rMo-
banbHbIMKM ANS OKPyXXatowWwen cpegbl NocneacTBUSIMU

5.1.2 ACTOMHUKM U TUNDbI NOBpEeXAeHUN 34aHUN (COOPYXKEHUN)
(OCHOBHBIM UCTOYHMKOM NOBpeXaeHUN ABNAeTcA yaap MoHUA. B 3aBUCUMOCTW OT NMOSIOXKEHUA TOUKU rnopa-
XXEeHUS1 MOJTHUEW OTHOCUTESIbHO paccMaTpUBaeMoro 3gaHust (CoOopyXeHUs1) A0SKHbI ObITb yUTeHbl creayoLlme

CUTYal .

a) S1: yaap MOJTHUU B 3gaHUe (COopYyXeHNe);
b) S2: yoap MonHum BONN3n 30aHnst (COOPYKEHUSA);
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C) S3: yaap MOJTHUU B JTIMHUN KOMMYHUKaL M 30aHNA (COOPY>XXEHURA);

d) S4: yaap MonHMK BONU3W NUHUA KOMMYHUKaL WA 30aHUSA (COOPYXKEHUS).

a) Yoap MOIHUKX B 3gaHne (COopyXeHne ) MOXKeT Bbi3BaTb:

- MONHOE UM YacTUYHOE paspyLUeHUe, NoXKap U/MNu B3pbIB BCNEeACTBUE BbICOKON TEMMNepaTypbl Ayrn MOn-
HAW, NOBbILLEHUA 3MeKTPUYEecKoro ToKa B NPOBOAHMKAX, NMPUBOASLLEro K UX neperpeBy U pacniaBneHuto
MeTanna;

- BO3ropaHue U/unu B3pbIB BCNeACTBUE UCKPOBOTO paspsiaa Npu nepeHanpskeH1n, BbiaBaHHOM PE3UCTUB-
HbIMW A UHOYKTUBHBLIMW CBA3SIMU 1 pacnpocTpaHeHUeM YacTu ToKa MOJTHUW;

- Bpe[ XMBbIM CyLLEeCTBaM BC/1IeACTBUE NMopaXKeHUa 3NeKTPpUYEeCKUM TOKOM, NpomnsoLleaLlero npu ckadke
HanpsXeHUa UNn nod Bo3geUcTBUEeM 3MeKTPUYECKOro ToKa, BblaBaHHbIX Pe3UCTUBHBIMU M UHOYKTUBHLIMU CBSA3S-
MW, BO3HUKaOLWMMW No4 BO3AEeNCTBUEM ToKa MOMHUN;

- OTKa3 UN cOOWN BHYTPEHHUX CUCTEM BCNEACTBME BO3AEUCTBUSA 3MEKTPOMArHUTHOrC MMNynbca yaapa
MOJTHUIA.

b) Yaap MonHum BONM3n 30aHns (COOPYXKEHUS) MOXKET BbI3BaTh!

- OTKa3 UM cOon BHYTPEHHUX CUCTEM N3-3a BO3AEUCTBUS SNEKTPOMArHUTHOro UMNynbca yaapa MOSHUN.

C) Yaap MOMHUK, HanpagBneHHbIN B TMHUM KOMMYHUKaL U 30aHUA (COOPYXKEHUS ), MOXET Bbl3BaTh:

- BO3ropaHue n/unn B3pbIB BCNEACTBUE UCKPOBLIX Ppa3psaoB, Bbl3aBAHHbLIX TOKOM MOMHUM U NepeHanpsixe-
HMEeM B NIMHUAX KOMMYHUKaLNN;

- Bpe[ XXMBbIM CyLLecTBaM BCNeACTBUE NOpPaXKeHUA 3N1IEKTPUYECKUM TOKOM NP COMPUKOCHOBEHUN C NMPO-
BOAHUKAMW NO4 BLICOKUM HanpsbKeHneM B 3g4aHUn (COOPYKeHUN), BbI3BAHHOIO TOKOM MOJTHUAKW U TOKaMW, HaBedeH-
HbIMW Yepes NMIMHUU KOMMYHUKaLWIA;

- OTKa3 U1 cbon BHYTPEHHUX CUCTEM BCNeACTBUE NepeHanpsikeHUn, NOABMASIIOLLNXCS B JIMHUSIX KOMMYH -
KalW 3gaHns (COOPY>KEHUS).

d) Yaap MonHun 6131 IMHNIA KOMMYHUKaLMA 30aHUS (COOPYXXEHUST) MOXKET BbI3BaATh:

- OTKa3 U cbou BHYTPEHHUX CUCTEM BCEACTBUE NepeHanpsiKeHUs, BbI3BAHHOTO MOJTHUEN B NTMHUSAX KOM-
MYHUKaLWW 30aHNA (COOPYXKeHNA).

[TpnmedvaHne 1 — Paborta co cOOAMM BHYTPEHHUX CUCTEM HE SIBNSAETCS NPEAMETOM PaCCMOTPEHUSA CTaH-
naptoB cepun MOK 62305. Ota tema paccmotperHa B MOK 61000-4-5 [2].
TpumedaHune 2—[lpegnonaraercs, YToO TOMNbKO UCKPOBbIE pa3psagbl, HECYLLME TOK MOMHUK (MONMHOCTLIO UMK
YaCTU4YHO), CNOCODHBbI BbI3bIBATb BO3rOpaHuUe.
TpumevaHune 3— Yaapbl MONMHUM B BbiCTynawwme Tpybonposogs!l nnn B6Mmam ot HUX 0BbIMHO HE HAHOCAT
yLepO 30aHUI0 (COOPYXKEHUIO), NPU YCITOBUN, YTO OHU CBSI3aHbl C TOKOOTBOAAMM 34aHNA (coopyxenust) (cm. M3K 62305-3).

B pesynsraTte cBOEro B03geCTBMUS MOMHUA MOXKET BbI3BaTh TP TUMa NOBPeXOeHUN:

- D1: Bpea >XMBbIM CyLLleCTBaM OT NopaXkeHUs 3N1eKTPUYECKUM TOKOM;

- D2: dppmsmndeckoe noppexaeHue 3gaHnug (CoopyeHusa) (noxkap, B3pbIB, MexaHudeckoe paspylleHne, XMMm-
YyecKkune BbIDPOCHI) BCNeACTBUE BO3AEUCTBUA TOKA MOSTHUN U UCKPOBLIX pa3psaoB;

- D3: 0TKa3 BHYTpEeHHUX CUCTEM BCNeaCcTBUE BO3AENCTBUA 3NTIEKTPOMAarHUTHOro UMnNynbca yaapa MOJTHUN.

5.2 Tunbl noTepb

Kakabl TUN NoTepb, OAUH UM B KOMOUHALIMK C APYTMMIA, MOXET NPUBECTU K pasnNYHbLIM NMOTEPSIM B 3aLLIW-
LLIaeMOM 30aHWNU (COOPYKEHWUN). TN NOTEPL 3aBUCUT OT XapaKTEPUCTUK 3aLlMLLaeMoro obbekTa.

CtaHgapTbl cepun MOK 62305 paccmaTtpuBaloT criegyroLlme TUnbl notepb Angd 3gaHnuga (CoOopYKeHUs):

- L1: noTtepun, cBsA3aHHbIE C rTMbenbio v TpaBMUPOBaHNEM N0OE;

- L2: noTepun, cBsA3aHHbIE C NOMHbLIM UMW YaCTUYHbLIM pa3pyLlleHnemM obLeCTBEHHbBIX KOMMYHUKaLUNA;

- L3: noTepun, cBsA3aHHbIe C HAHECEHNEM Bpeaa 0bbeKkTaM KynbTYPHOro HazHauYeHUs ;

- L4: akoHOMUYecKMe NOTEPU B 34aHNKN (COOPYXKEHWUN), ero COAEPXKUMOM, NMTUHUAX KOMMYHUKALLMA /NN Npn
HapyLeHNX UNK NpekpalleHNX OesATeNnbLHOCTH.

[ToTepu Tvna L1, L2 n L3 mMoryT ObITb pacCMOTPEHbI Kak MoTEPU coLnansHOro 3aHavyeHus, notepun tina L4
ABNSAOTCH 3KOHOMUYECKMMU NOTEPSAMMA.

TpunmeyvyaHne—BcraHgaptax cepun MOK 62305 Takne KoMMyHanbHble YCNyry, Kak nogady rasa, sogsl, 1B
curHana, tenedoHHY0 CBS3b U ODecneYeHne 3NeKTPO3HEPIMEN, pacCMaTPUBAIOT KakK OBLWECTBEHHbBIE KOMMYHUKALUW.

CBs13b MeXy UCTOUHUKOM MOBPEXAEHUS, TUNOM MOoBpeXAeHUS U BO3HUKAOLLMMN NOTEPAMU NpUBeaEHa B
Tabniue 2.
CBA3b TUNA NMOTEPb, TUMNa NOBPEXAEHNUA N COOTBETCTBYIOLLIErO pUCKaA NoKasaHa Ha pUCyHKe 2.
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Tabnwuya 2—lloBpexaeHns u NOTEPU B 34aHNN (COOPYKEHUN) B COOTBETCTBUU C PA3NMNYHBIMU TOYKAMMW NOPaXKEHWUS
MOJTHUEWN

Touka nopaxeHus CxemaTtudeckoe U3obpa)keHue TOYKU MCTOUYHMK Tun noBpex- Tun 1OTEDH
MOJTHUEN yaapa MOJTHUK NOBpexXaeHns OeHusA P
{ L1, L4P)
B 3gaHne (coopy- D1 L1, L2, L3, L4
XEeHune) S1 D2 L18), L2, L4
e :
S saanus T
(COOPYKEHUSA) ﬁ S2 D3 L18), L2, L4

Bonmnan KommyHu-
Kaumyu 3gaHus
(COOpyXKEHUS)

o4 D3 L12), L2, L4

B NMUHUKM KOMMY- D1 L1, L4P)
HUKaAUMM 30aHUNS S3 D2 L1, L2, L3, L4
(COOPYKEHUSA) D3 L18), L2, L4

3) Tornbko AN 30aHWi (COOPYXXEHWIN) C PUCKOM BO3HUKHOBEHWS B3pbiBa UM ANs1 BONbHUL, UNWU APYIUX 30aHWi
(COOPYXKEHUWN), B KOTOPbLIX MPW yaape MONHMM B 3JaHMUE BO3HUMKAET yrposa ans niogemn.

°) Tonbko 0N 30aHUN (COOPYXXEHUN), B KOTOPLIX NMPU yaape MOMHUU B 34aHWE BO3HUKAET yrpo3a AN XU3HU
XUBOTHBbIX.

Tvn
[loTepu, cBA3aHHbIE
noTepu g NONHLIM [ToTepu, cBA3AHHbLIE IKOHOMUHECKME NOTEPH
. B 30aHUKU (COOPYKeHWHN),
YyenoBe4yeckou UNU YaCTUYHbIM C HaHeCEHWEeM Bpeaa ero COXUMOM. MAHMSIX
KM3HU B 30aHUN pa3pyLLeH1eMm 06BHEKTAM KyIbTYPHOIO COAEP e
(coopyKeHUn) 00LeCTBEHHbIX Ha3HaYeHWs B 34aHVN KOMMYyRWKaLh Winn
KOMMYHMKAaLUA B 30aHUN (CoopyeHnm) npn npexkpaLweHun
COOpYXeHUK) nesATensHOCTY
Tvn
noBpex-
AeHUs

Punanveckoe
noBpeXxxgeHve 3gaHus
HbIX CUCTEM
COOpYXeHUsA
dusnveckoe
noBpexgeHwe
00LLEeCTBEHHbIX
KOMMYHUKaLUA
KOMMYHWUKaLUK
cylLlecTBam
OT NnopakxeHus
SNEeKTPUHECKUM TOKOM
Puandeckoe
noBpexaeHue 30aHus

:
o
A

ssS -
m%E
mQ®s<s
= X ¥
OO
S82
S2s
O
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(COOpYXeHUs )
Ortkas® anexrpu-
YECKUX U 3MNeKTPOH-
OTKa3 3NeKTpU4ecKnx
N SNEKTPOHHBLIX CUCTEM
ODLLEeCTBEHHbIX
Pduanyeckoe
noBpexaeHwve
OOBEeKTOB KynbTypbl

Bpea”
pen ’ XUBbIM
(CoOpYyXeHus)
OTKas aneKkTpu4ecKux
N SNEKTPOHHbLIX

a) Tonbko ANA GONBHUL, UM APYIMX 30aHWUN (COOPYXXEHWUIA), NPU OTKA3E BHYTPEHHUX CUCTEM KOTOPbIX HEMEONIEHHO BO3HWUKAET
OMNacCHOCTb ANA XXU3HW U 300POBbA NICOSH.
b) Tonbko AnNA 3naHui (COOPYXEHUI), NPU NOBPEXASHUN KOTOPBLIX BO3HUMKAET Yrpo3a AN XWU3HW U 300POBbS KUBOTHBIX.

PucyHok 2 — Twunbl noTepb U COOTBETCTBYIOWUU UM PUCK, BbI3BAHHbLIN Pa3NUYHbIMU TUNAaMN MOBPEXIEHUA
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6 DKOHOMMYecKas LenecoobpasHOCTL U TPeGOBaHUA K 3aLinTe OT MOJTHUM

6.1 TpeboBaHUA K 3aLlUTe OT MOSTHUN

[na ymeHblUeHns counansHbix notepb L1, L2 n L3 gormkHa bbITh NpoBedeHa oLeHKa NoTpebHOCTU B 3aLmTe
30aHUA (COOPYXXeHWUS) OT MOJTHUWN.

UTOObLI OLEeHUTL, AEUCTBUTENBHO N 3aLlmMTa OT MOMHUK HeobxoaMma, NPOBOAUTCS OLIEHKA pUCKa B COOTBETCT-
BUW C NpoLeaypamm, yctaHoBneHHbIMY B MOK 62305-2. B cooTBeTCTBUM C TUNOM NOoTepb (NYHKT 5.3 MOK 62305-2)
OOMKHbI ObITh UCCNeaoBaHbI;

- Ry pyck rmbenu unu TpaBM1MpoBaHns Niogen;

- R,: pyckyacTrUyHOro Unm NonNHoro paspyweHnsa odLecTBeHHbIX KOMMYHUKaLWIA;

- R;: pUCK noTepb, CBA3aHHbLIX C HaHeceHWeM Bpeda 00bekTaMm KyNbTYpHOro 3HavyeHus.

[TpyumevyaHune 1— PUCK3KOHOMNYECKNX MOTEPL R4 OLUEHUBAIOT NPU NPUHATN PEeLleHns O LenecoobpasHoCcTy
3aWmnTbl OT MOMHUN HA OCHOBE SKOHOMMYECKOro aHanmaa (cm. 6.2).

3awmTa oT MonHUM Heobxoanuma, ecnn XoTsa bbl 0AMH U3 BUAOB pucka R, R, unn R, BbllLe NpUeMNemMoro
pucka R, T. €. €CNU BbINONHAETCHA XOT Obl OAHO N3 HEPABEHCTB!

R,>Ry, R,> R, Ry > R-.

B aTOM CliyHae AJOJIKHbI ObITh NMPUHATBI COOTBETCTBYHOLLME MEepbl AJ14d CHUXEHNA PUCKa A0 NMPUEMIIEMOIO,
KOlAda BbllMoJIHERHBI OAHOBPEMEHHO CllieAyroLlUnNe TP HEPaBEHCTBA.

R,<R- R,<R: R:<R-.

Taknm obpasom, ycnoesme R < R+ A0/MKHO ObITh BEINOMHEHO AN Ka)kaoro Tuna notepb (L1, L2 n L3).
[na coumanbHbIX NOTepb 3HaYeHUe NpUeMnemMoro pucka R+ AOMKHO ObITb YCTaHOBIEHO COOTBETCTBYOLLUM
rocyaapcTBEeHHbLIM OpraHoM BracTu.

[Tpumedvvadnwne1l— [ocygapCTBEHHbIE OpraHbl Bractu, UMelope COOTBETCTBYIOLLUME MONTHOMOYUSA, MOTYT B
KOHKPETHBIX Crny4asx onpeaenute NOTPEOBHOCTb B 3almTe OT MONTHUM K Be3 oUueHKN pucka. B aTux cnyvaax oHW ycTaHaBe-
NIMBAIOT HEODXOAMMBIN YPOBEHb 3aWUTLlI OT MONHUN. B HEKOTOPLIX Cry4asix OUeHKa puUcKa MOXET ObiTb BbINOMNHEHA KakK
MeToa 0BOCHOBaAHUA ANA U3MEHEHUS YPOBHS 3aWMTLI OT MOJTHUN.

[TpumevaHumne 22— MeToabl OUEHKM pUCKa K Npoueaypbl Bbibopa mep 3awmnTtel npueegersl B MOK 62305-2.

6.2 IKOHOMMUYecKan LI,EHECOOspa?.HOCTb 3dalllUTbl OT MOJTHAUIN

[1ns cHWKeHUA 3aTpaT Ha 3aWuTy OT MOJTHUN N 3KOHOMKWYEecKuX notepb L4 Ana 3awumaemoro 3gaHus
(coopyXeHus) LienecoobpasHo oUeHUTb 3KOHOMUYECKNiA 3chdeKT 0T BHeApeHUs Mep 3aLuTbl OT MOSTHUAN.

B aTOoM cnyyae HeobxoaMmo oLeHNTb puck R, (akoHomuueckune notepun). OueHka pucka R, No3BonsieT npo-
BECTU CPaBHUTENBbHYIO OLEHKY 3KOHOMUYECKUX NOTEPb MPU Hann4ium Mep 3aLlnTbl OT MOSHWAM U NP UX OTCYT-
CTBUMN.

3almra oT MOMHNK ABNAETCSA 3KOHOMUYEeCKN 3pdeKTUBHON, eCN CyMMa CTOMMOCTW OCTaTOMHbBIX MOTEPL OT
BO3ENCTBUS MOMHUW NOCcne BHeApeHWs Mep 3aluThbl 0T MofiHUM Cg, W 3aTpaT Ha BHeapeHue mep 3awmThbl Cop
MeHee CTOMMOCTW NMOSHbIX NOTEePb OT BO3AENCTBUS MOMTHUM 6e3 NpUMEHEeHUst Mep 3aLUMTbl 0T MONHUK C; :

CrLt Cpu < (L

[TpumeyaHne— MeToabl OLEHKN SKOHOMUYECKOWN LENEecoobpasHOCTU NPUMEHEHUS MEP 3aLlMTbl OT MOIMHUN
npuBeaeHsl B MOK 62305-2.

7/ Mepbl 3alUMTDI

7.1 ObLwKne nonoxeHUn

IEl,J'ISZI CHXEHNA PUCKa B COOTBETCTBIAN C TUTTOM I'IOBpE)K,EI,EHI/II:;I MOTYT ObITh NMPUHATBI COOTBETCTBYHOLLNE MEPDbI
3dLlLUATHI.

7.2 Mepbl 3alWuUThbI Noaen ot rnéenu n NONYyYHYeHUA THXENbIX TPABM BCINeACTBUNE NMOPaAXEeHNA STNEeKT-
pnuyecCKmMMm TOKOM

BO3MOXHble MEpPbl 3alLATbl BKITHOYAOT.

- NSOJTALUMKO BbICTYIAOLWKMX TOKOMNPOBOAALLINX YyacTewu;

- CO3AdaHne paBHOI'IOTEHLI,I/IaJ'II::HOﬁ cpedbl nocpeaqcrsom coegmHeH1d 06'I::8I{TOB, OKPYXaOLWMNX YEJIOBEKA, C
CUCTEMOW 3a3eMITEHUS;



FOCT P M3K62305-1—2010

- Cbl/l3|/|‘-IECI(I/Ie orpaH4ernAa N 3aripellatiolliie N npeaynpexXaatllme 3HaK,
- YVPpaBHMBaHWE MNOTEHLNATIOB.

[TpumedvaHne 1 — Co3gaHne paBHOMNOTEHUMANBHOW Cpeabl U yrnydlweHne CUCTEMbl 3a3eMITEHUS BHYTPU U
CHapPYXXWN 30aHUA (COOPYXEHUA) MOXET YMEHbLUNTL ONACHOCTb ANS XU3HW nogen (cm. pasgen 8 M3OK 62305-3).
TpnmevaHune 2— Mepbl 3aWmTbl 0ObIMHO 3PMEKTUBHBLI TONBKO B 34aHMUKN (COOPYXEHUN), OCHALWLEHHOM LPS.
1TpumedyaHunme 33— Vcnonb3oBaHne OeTEKTOPOB MPoO3bl MOXET CHU3UTb OMAaCHOCTb ANS XXWU3HW JTI0OEWN.

7.3 Mepbl 3aliuTbl 4Ns YMeHblueHUs pm3nyecknx noBpexaeHun sgaHua (coopyxeHus)

3alnty obecnevmBaroT NyTemM NPUMEHEHUSA CUCTEMBI 3aLLUTLI OT MOSTHUK (LPS), BKNtovatoLLen:
- CUCTEMY MOJTHUENPUEMHUKOB;

- CUCTEMY TOKOOTBOAOB;

- CUCTEMY 3a3eMIEeHUS;

- CUCTEMY YpaBHUBAHUA NOTEHLNATOB;
- ANEKTPUYECKYH N30NaLUto (3a30p) OT BHellHen LPS.

MTpumevanme 1 —TIlpn Hannuum LPS obecneveHne paBHONOTEHUMANbHOCTU SIBNSETCH BAXXHOW MEepon Ans
YMEHbLUEHUS OMNAcHOCTU BO3HUMKHOBEHUS NOXapa M B3pPbIBa, a Takke yrpo3bl Anst Xu3Hn. bonee nogpobrHas nHdopma-

umns npuBegeHa B MOK 62305-3.
[Tpumedvanne 2—[nsa ymeHblleHN NOBPEXOAEHUN 30aHUA N HaxodsIWerocs B HEM UMyLLECTBa crnegyer

NPUMEHSATb CPeacTBa, orpaHnYmMBalolLMe pasBuUTUE N pacnpocTpaHeHUe noXxapa, Takne, Kak Hecropaemble WKadbl,
OMHETYLUMTENN, TMAPAHTLI, CUTHANU3aLUNI0 NMOXAPHOW TPEBOMM, NPOTUBOMNOXAaPHbIE YCTAHOBKM.
[TpnmevaHune 3 — 3aWmeHHble 3anacHble BbiIXodbl obecneumBatoT 3awWwmTy nepcoHana.

7.4 Mepbl 3al4UTbl ANA YMeHbLUeHUA OTKa30B 3NMEeKTPUYECKUX U INeKTPOHHbLIX CUCTEM
Bo3MOXXHbIe Mepbl 3aLlThl SNEKTPUYECKUX U SNEKTPOHHLIX cuctem (LPM) BkntovatoT B cebs:
- MIPUMEHEHNE MepP 3a3eMIEHUS;

- ICNONb30BaHNE MarHUTHBLIX SKPAHOB;

- NpUMeHeHne bonee BezonacHbIX CNOocoboB (MPOKNaaKN) MUHUA KOMMYHUKALMIA;

- MPUMEHEeHNe N30NNPYIOLLNX CPpeacCTB;

- HAanu4ne yCcTPOWCTB 3alUUThl OT UMMYIbCHBLIX NepeHanpshKeHUN.

ITN MepPbl MOTYT NPUMEHATLCA NO OTAENBLHOCTU UMK B cOYeTaHUM APYr € APYroMm.

[Mpumevadnmne 1— HOnga nctodyHnka noBpexageHnn S1 3awmnTHble Mepbl SODHEKTUBHBI TONBKO B 30aHUN

(COOpyXeHun), ocHaweHHom LPS.
[TpnmevaHne 2— Vcnonb3oBaHne OETEKTOPOB NPO3bl U COOTBETCTBYHOWENrO 060pyaoBaHNA MOXET CHU3UTL

OTKa3bl 3JEKTPUYHECKNX N 3ITEKTPOHHbLIX CUCTEM.

7.5 Bbib6op Mep 3aWmThl
Bce mepbl 3aWwmThl, NnpuBedeHHble B 7.2, 7.3 n 7.4, B COBOKYNMHOCTN DOPMUPYHOT OOLLYHO CUCTEMY 3aLLMTbI

OT MOJTHNNI.
Bbl60p MepP 3allTbl AOJ1XKEH ObITh npoBeaeH NP rnpoekTnpoBaHi K1 COrJ1aCoBaH BlladesibUeM 3allllliae-

MOTO 34aHUA (COOPYXKeHWA) ANs KaXXaoro Tuna nospeXgeHn B COOTBETCTBUN C BEPOATHOCTLIO ero NnosiBleHus.
Takke O0MKHbI ObITb Y4TEHBLI TEXHUYECKUE N BKOHOMUYECKNE OCODEHHOCTU pasnYHbIX Mep 3aLLUUThI.
Kputepunm Ans oueHKU prucka 1 Bblbopa Hanbonee noaxoaaLmx mep sawwuntbl npusegeHsl B MOK 62305-2.
Mepbl 3aLUThI OT MONHUN 3 dEKTUBHBI MPU YCNOBWUX, YTO OHWU COOTBETCTBYHOT TPEDOBAHUSIM CTaHAAPTOB U B

COCTOAHNWN NPOTUBOCTOATb OXNOAEMOMY BO3dEUCTBUC MOJSTHUMN.

8 OCHOBHbIe KpUTEepUM 3alnTbl 30aHUA (COOPYXKEHUA)

8.1 ObLWwmne nonoxeHus

VlgeanbHas 3awjuTa 30aHUS (COOpyH{EHMﬂ) npearioriaraceTt, YTo OOBLEKT 3aLUNThI 3a3eMI1eH, MOSTHOCTbIO 3aK-
PbIT NPOoBOAALLIM SKPAHOM COOTBETCTByI-OLLI,EI?I TOJILWNHBI U obecneyeH aeKBaTHbIM COEAMNHEHNEM B TOYKE BBOAA

B 3KpaH JNMMHUWA KOMMYHUKALIMA 30aHUS (COOPYKEHUST).
Takas 3almTa MOXeT NpeaoTBpaTUTbL NPOHUKHOBEHWE TOKa MOSHUAN 1 ee 3NeKTPOMarHUTHbLIX Noen B 00bLEeKT
3allMThl U NpegoTBpaTUTL ONacHoe TepMUYECcKoe N 3MekTpogmHaMmmnyeckoe BO3AeCTBUE TOKA, a crneaoBaTeNbHO,

OMNaCHOCTb BO3IropaHNA U nNepeHarnpaxeHd BO BHYTPEHHMX CUCTEMAX.
Ha NMPAKTUKE obecneveHne abCcontoTHON 3alllATbl HaCT1O HEBO3MOXHO N SKOHOMWYECKHA HELI,EJ'IECOOﬁpa?;HO.

10
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HepocTtaTovHble Pa3MeEpPbl 3KPaH4a n/vnn ero HEAOCTATOHHAA TOJILUNHA MOTYT NO3BOJINTb TOKY MOJTHUIA MPO-
HAKHYTb CKBO3b SKPdH N Bbl3BdATb.

- cbmsmqecme NoBpeXACHNA 30aHNA N CO34aTb YIPO3y AJ14 KU3HWN 1N 30POBbHA noaeu;

- OTKd3 BHYTPEHHKNX CUCTEM.

Mepbl 3dlLUAThIl, NMPUHATBIE AJ14 YMEHbLLUEHNHA I'IOBpE)K,EI,EHI/II?I N COOTBETCTBYROLLMX KOCBEHHbBIX IOTEPb, AOJIK-
Hbl ObITb pa3p360TaHb| AJ14 MOJTHK C onpegdeiieHHbIMU NapaMeTpaMiA TOKa, OT I{OTODOIZ TDEGyETCFI 3dlllnTa (yDO-
BEHb 3adlllATbl OT IVIOJ'IHI/II/I).

8.2 YpoBHU 3auTbl oT monHuu (LPL)

B HacTodleM cTaHaapTe yCTaHOBMEHb!l YeThipe YPOBHSA 3alnTel oT MonHuUK (I—IV). [na kaxaoro ypoBH4A
3alUnTLl onpeaeneHbl PUKCUpoBaHHbIE MakcUManbHble U MUHUMATbHbIE NapaMeTpbl ToKa MOJTHUN.

[TpumevaHune 1— 3awmra oT MOMHUK, MapaMeTpbl TOKA KOTOPOW NPEBLIWLAICT MakCUMalbHble N MUHUMATb-
Hble 3Ha4YeHus, cooTBeTcTBYoOWMe LPL |, Tpebyer 6onee ahhekTMBHBIX Mep 3awmThl, BbIOOP N BHEAPEHNE KOTOPbIX
OOIMKHBI MPOBOANTLCA MHOMBUAYATBHO.

[TpumevyaHnune 2— BepoATHOCTb BO3HUKHOBEHUS MONMHUM C MMHUMAlbHbLIMKU MapamMeTpamMu TOKa WK
MaKCUMarbHbIMM 3HAYEHUSIMWU BHE YCTaAHOBIEHHOro gnanasoHa cocrtaenset ansda LPL | meHee 2 %.

BepoATHOCTL NpeBbLILLEHNA MakCUManbHbIX 3HAaYeHWUX NapaMeTpoB Toka MOMHMK, cooTBeTCTBYoWKNX LPL |,
coctaBnseT 1 %. B cooTBETCTBUM € NpeanofiaraémMbiM COOTHOLLEHUEM NONOXKUTENBbHbLIX M OTpULIATENBbHbLIX Pa3psi-
0OB 3Ha4YeHUs Onst NONMOXUTENbHbLIX paspaaos dyayT uMeTb BepodaTHOCTL Hke 10 % (cMm. pasagen A.2), a ans
oTpuLaTeNlbHbIX pa3paaoB oHW ocTaHyTeAa HUXKe 1 % (cMm. pasgen A.3).

MakcumanbHble 3HavYeHUs napamMeTpoB Toka MonHUKU, cooTBeTcTBYOWMe LPL |, cHkeHbl Ao 75 % angd
LPL Il n ao 50 % ans LPL lll n IV (B cooTBeTCTBUM C NPSAMONTMHENHOW 3aBUCUMOCTLo and I, Q n di/dft, n s

COOTBETCTBUMN C KBagpaTUYHOM 3aBicumMocTbto ansa W/R). MNapameTpbl BpeMeHn HeUM3MEHHbI.

[TpyumevyaHune 3— YPOBHU 3aLUNTLI OT MONTHUWN, MAKCUMAarbHble 3HAYEHUS NMapamMeTPoOB TOKA MOIHUM KOTOPbIX
HU)XE COOTBETCTBYHOWMX yCTaHOBNEHHbIX 3HavYeHnn gns LPL IV, no3eonsioT paccmarpmBaTte 3HA4Y€HUSA BEPOATHOCTU MO-
BPEeXAEHWS, NPeBbILatoWmne npeacraBneHHblie B npunoxeHnn B MOK 62305-2 ana ynydweHna mep 3awmTbel 6e3 nanuiu-
HMX 3aTpAar.

MakcrmanbHble 3Ha4YeHUS NapaMeTpoB TOKa MOJTH OAJA PA3JTMHHbBIX yDOBHEIz 3dlliATbl OT MOJIHUA INpHBE-
AEHbI B T86J'II/ILI,8 3. OHN MOTYT ObITb NCMONL30BAHHI AJ14 NMPOEKTNPOBAHNA KOMIMTOHEHTOB 3aliATbl OT MOJTHUW (Ha-
NPUMEpP, NPn Bbl60pe nonepeyvHHoro ce4eHn4A rnposBogHMNMKOB, TOJ1IWAHBI METaJUJTNMHECKNX JIMCTOB 3alUMTHBIX 3KPa-
HOB, yCTDOIZCTB 3dlWNTbl OT MMNYJIbCHbIX I'IEpEHaFIpﬂ}I(EHI/Iﬁ, be3onacHoro PACCTOAHNA Ha cnyqaﬁ I/ICI(pEHI/IFI) A
onpegeriennd napametTpoB, MOACTTINPYHOLWNX BO3AeNCTBME MOJTHUAN Ha TakKne KOMMOHEHTHI (CIVI. NMPUJT0XKEHKNE D)
NP NCINbITAHNAX.

Tabnwnuya 3 — 3Ha4YeHUs MakCuManbHbIX NapamMeTpoB MONMHUKN B cooTBETCTBUM € LPL

[TepBbin NONOXUTENBHBIK UMNYNBC LPL
NapameTpb CumBon EanHnua | [ 1 N
N3MEPEHUS
MakcnmanbHbIN TOK 1 KA 200 150 100
3apsig nMmnyrnbca QsHORT K 100 75 50
YaenbHas sHeprus W/R MIxk/Om 10 5,6 2.5
[lapameTpbl BpeMeHU T4/75 MKC/MKC 10/350
MepBbIfi oTpULATENBHBLIN UMNYNLCA) LPL
NapameTpb CumBon EAnHnLa | [ 1
N3MEPEHUS
MakcumanbHbI TOK 1 KA 100 75 50

11




FOCT P M3K62305-1—2010

Okon4yaHue mabnuuesl 3

[TepBbln NONOXUTENBHBLIM UMNYNBLC LPL
CpeaHssi KpyTu3Ha nMmnynbca TokKa di/ dt KA/MKC 100 75 50
[lapameTpbl BpeMeHu T4/ T, MKC/MKC 1/200
[Tocnegywowmn nmMmnynec LPL
NapameTpbl CumBON EAnHuua | ! I \
N3MepPEHUS
MakcumarnbHbIWM TOK i KA 50 37.5 25
CpegHss KpyTuaHa di/ df KA/MKC 200 150 100
[lapameTpbl BpeMeHM T4/ 75 MKC/MKC 0,25/100
OnvTenbHbIR yoap LPL
NapameTpb CyMBoON EAMHMUa | ! 1 \
N3MepPEHUS
3apsg AnMTenbHOro yaapa QLONG Kn 200 150 100
[TapameTpbl BpemeHu T oneG C 0,5
3apsa LPL
MNapameTpsbl CumBON EAnHnUa | [ I N
N3MepeHUs
3apsag MOMHUK QF| AsH Kn 300 225 150

3) NaHHble Tabnvubl NpegHasHa4YeHbl TONbKO ANst PaCHETOB M HE MOMYT ObiTb MPVMMEHEHbI NMPU UCMbITAHUSIX.

MWHMUManbHble 3Ha4YeHUS aMNMTYaAbl TOKa MOMHUKW And pas3nuyHbiX yposHen LPL ncnonbayoT ang onpeae-
neHna pagunyca pUKTMBHOU cepbl (cM. pasaen A.4) 1 30Hbl 3anTel 0T MonHUK LPZ Og, KoTopast He MOXeT ObITb
noaBeprHyTa npaMomy ygapy MOJIHUM (CM. 8.3 U PUCYHKM 2 1 3). MUHUManNbHbIe 3Ha4YeHUda napameTpoB TOKa
MOJTHUN BMECTE C COOTBETCTBYIOLLM pagnycom pUKTUBHOW cdepbl npuBeaeHbl B Tabnuue 4. OHXM MoryT ObITh
MCMOMNb30BaHbl ANS pa3MelleHns CUCTEMbl MONHUENPUEMHUKOB U onpeaeneHns 30Hbl 3aluTbl OT MOJTHUNK

LPZ O, (cMm. 8.3).

Tadbnwua 4 — MuHumaneHble 3HAYEHUS NAapaMeTPOB MONTHUKM U paanyca OUKTUBHON cdpepbl, cooTBeTCTBYOWME LPL
Kputepumn nepexeara MONHUU LPL
CunmMBOIN EavHnua | 1 1] AV
MuHnmanbsHOE€ NMMKOBOE 3HA4YeHWEe TOKa MOJTHUWU I KA 3 5 10 16
Pagnyc dOUKTUBHON cdpepbl r M 20 30 45 60

B COOTBETCTBUU CO CTATUCTUYECKUM pacripegesiennem, npeacraBlier
ornpegelieHa cpeHAHd BEPOATHOCTb TOIO, YTO MNapaMeTpbl TOKa MOJIHUA ME

HbIM Ha puUcyHke A.5, MoXeT BbIThb
HbLLIE MaKCUManbHbBIX 3HAYEeHUA 1,

COOTBETCTBEHHO, BomnbLLEe MUHUMAIbHBIX 3HAYEHWIN, YCTaHOBNEHHbIX 4181 KaXKO0ro YpoBHS 3aLlUMThl (CM. Tabnuuy 5).

Tabnwua 5— BepoatHocTn, COOTBETCTBYIOWME NpeagenamMm napameTpoB TOKA MONHUU

LPL
BepoATHOCTL, COOTBETCTBYOLWAA NapamMmeTpy Toka MOJIHUK
| | 1] I\
MeHble MakCUManbHOMO 3HaYeHUsl, YCTaHOBIMEHHOIO B Tabnuue 3 0,99 0,98 0,97 0,97
Bonblwe MMHMManNbHOrO 3Ha4YeHusl, yCTaHOBNEHHOroO B T1abnuue 4 0,99 0,97 0,91 0,84

Mepbl 3aWwnThl, ycTtaHoBNeHHble B MOK 62305-3, MOK 62305-4 adpdekTUBHLI, ecnn napameTpbl MOJTHAN
HaxoOaTCcA B AnanasoHe, onpegeneHHom LPL, npuHaTtom ans npoekrta. Noatomy apPeKTUBHOCTL Mep 3aLLUTLI

OUEHNBAOT BEPOATHOCTbLIO, C I{OTODOIZ NapaMeTpPbl TOKa MOJIHUA HaXOOAATCHA B 3TOM AUNalla30HE.
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Mepsbl 3aWwmThl, Takne, kak LPS, akpaHnpoBaHue NpoBOAOB, MarHUTHbLIE 3KpaHbl M YCTPOMCTBA 3aLLUThIl OT

MMIMYJ1bCHbIX I'IEDEHaI'IpFI}I{EHI/IIZ, onpedestadroT XapakTepnCctmki 30Hbl 3alllTbI

oT MmonHum (LPZ).

Huke npnBeageHo orNcCaHNe LPZ Mep 3allliATbl 6T MOJIHNA B COOTBETCTBUIA CO CHN>KEHNEM BO3OEeUCTBUS

3NeKTPOMarHUTHOro UMMNybca yaapa MOMHAU (CM. PUCYHKN 3 1 4).

LPZ O, — 30Ha, B KOTOPOW yrpo3a BO3HUKAET N3-3a NPSAMOro yaapa MOMHAM U BO3OEACTBUS SNIEKTPO-
MarHUTHOro Nonsa MoSTHNMU. BHYTpeHHWe cnuctemMbl MOryT ObiTb MOABEPTrHYThl BO3AEACTBUIC
MONHOro U YaCTUYHOMO 3MEKTPUYECKOro TOKa MOJSTHAN U CKaYKy HanpsKeHUs:;
LPZ Op — 30Ha, 3almiLeHHas oT NpAMbIX YAapoB MOMHWKW, B KOTOPOW CyLLIECTBYET yrpo3a BO3AeNCT-
BLS 3M1EKTPOMarHMTHOro Nonsa MonNHUK. BHyTpeHHUe cuctemsl MoryT BbITb NOABEPrHyThl BO3-
OEeNCTBUIC YaCTUYHOIO 3NEeKTPUYECKOro ToKa MOJTHAM N CKaYKaMm HanpsKeHUs;
LPZ 1 — 30Ha, B KOTOPOW 3NeKTPUHECKNA TOK N CKa4vK HanpsbKeHWst orpaHnyeHbl NyTem rnepepacrnpe-
OeneHns 3NeKTprUYecKoro Toka U NPUMEHeHUs U3oNNPYIOLLNX cpeacTB /UM HECKOMNbKNX

YCTDOHCTB 3alllATbl OT MUMNYJIbCHbBIX I'IEpEHEiI'IpFI}I{EHI/IIﬁ

Ha rpaHuuax obnacTten 3aluThbl OT

MOJTHAW. rlpI/IIVIEHEHI/Ie NPOCTPaAHCTBEHHOIO 3KPAHNPOBAHUA MOXXET ocnaduTb BO30EUCTBUE

SJ1EKTPOMal HATHOT G MNMOJ1A MOJTHUIA,

LPZ 2, ..., n— 30Ha, B KOTOPOW 3NEKTPUYECKNIA TOK N CKaYKN HAanNpskeHUss MoryT OblTb OrpaHUYeHbl NyTem
nepepacnpeaeneHnst 3NeKTPUYecKoro Toka U npuMeHeHNsa N30NUPYHLLIMX cpeacTB U/ nnu
HECKOJTbKNX JOMOSNTHUTENBbHbLIX YCTPOWCTB 3aLLXThl OT MMMYSIbCHLIX NepeHanpsiKeHUin Ha rpa-
HULax obnacTtein salmTbl OT MOMHUW. [MpuMeHeHne OONONHUTENBHOro NPOCTPAaHCTBEHHOMo

SKPaHNPOBAHUA MOXET OCnadbuTb BO30EeNCTBUE SJ1EKTPOMAlHATHOIO NOoINA MOJIHWA.

ST

@
SPD
) 4
1 — 30aHue (COOpYXeHue); S1 — yaap MONHUKM B 3aHUe (COOPYXKEeHUe);
2 — cucrtema MONHUENnpUemMHUKOB; S2 — yaap MonHUM BONMU3W 30aHUA (COOPYXKEHURA);
3 — cUcTemMa TOKOOTBOAOB; S3 — yaap MOSIHUUM B NIUHUM KOMMYHUKALIMKW 30aHUA (COOPY>XKEHUR);
4 — cuctema 3aszemMneHus; S4 — yaap MOnHUKU BONU3U NUHUKA KOMMYHUKAUMKU 30aHUA (COOPYKEHUA);
9 — BXOAALLUE KOMMYHUKALNN; r — pagnyc PUKTUBHOU chepbl;

s — Bes3onacHoe paccTOSHUE MPU UCKPEHUU;

\/ — YypoBeHb 3emnu;

O — CUCTEMA ypaBHMBAHUA NOTEHUMANOB MOCPEACTBOM MPUMEHEHUA YCTPOUCTB 3allUThbl OT UMMYJbCHBIX NMepeHanpskeHun;

LPZ Op — npsamoun yaap, NOnHbIN TOK MOJTHUN;

LPZ Og — oTtcyteTBUE NpAMOro yaapa, 4acTudHbIU TOK MONHUKM UK MHAYUMPOBAHHBLIW (HABEAEHHbIW) TOK,;
LPZ 1 — oTcyrcTBUE NpAMOro yaapa, YacTUHHbIM TOK MOJITHUKW UNKU MHAYUUPOBAHHbLIM (HABEAEHHbLIN) TOK;

3almleHHbIn obbem BHYTPU LPZ 1 aonxeH yduTbiBath paccTtosiHUE S

PucyHok 3 — 30Ha 3awmTbl OT MONHUK, onpeaeneHHas B cootBetcteum ¢ LPS (M3K 62305-3)

[TpyumedvaHune 1 — Yem Bbile MHOEKC 30HbI, TEM HWXE SMNEKTPOMArHUTHbIE NapamMeTpbl OKpyXXarwewn cpeasbl.
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[1ns obecneyeHuns 3aLLUTLI, KaK NPaBuIIo, 3aLlMLLIaeMoe 3aaHune (CoopyXXeHne) A0SHKHO HaxoauUTbLCs B 3a-
LLIMLLAEMOI OT MOJTHM 30HE, SNEKTPOMAarHUTHLIE XapaKTepUCTUKA KOTOPON COBMECTUMbI C BO3MOXXHOCTAMU 3a-
HUA (COOPY)KEHNSA) NPOTUBOCTOATL BO3HUKAOLUM BO3AENCTBUAM, YTO NPUBOANT K CHDKEHWIO NoBpexaeHuin (bun-
3MYECKUX MOBPEXAEHNIN, OTKa3a 3MNeKTPUYECKNX U 3NEeKTPOHHbLIX CUCTEM BCNeACTBUE NepeHanpsiKeHWn).

[TpnmevaHune 2— [nsa BONbWIMHCTBA 3MEKTPUYECKMX U SNEKTPOHHBLIX CUCTEM K annapaTyps! nHopmaums o
OONYCTUMOM YPOBHE HanpsiKeHWs ycTaHaBNMBAETCH U3rOTOBUTENEM.

ST
1 2
LPZ O, 2 3
S3 6 LPZ Og 'm
C
SPD \
~ /
/
Y |
S4 y | S2
|
LPZOg .7 :
g |
P v |
4 6
1 — 3paHue (coopyxeHune) (skpaH LPZ 1); S1 — yaap MONHUKM B 3gaHue (CoopyXeHue);
2 — cucrtema MOJTHUENPUEMHUKOB; S2 — yaap MONHUKM BONU3K 30aHUSA (COOPYKEHURA);
3 — cuUcTemMa TOKOOTBOAOB; S3 — yaap MOSMHUKU B JIMHUKU KOMMYHUKAUMK 30aHUA (COOPYXEHURA);
4 — cucrtema 3a3eMIIeHUs; S4 — yaap MonHunM BGNIU3U NUHUA KOMMYHUKAUUK 30aHUA (COOPY>KEHURA);
5 — nomeuleHue (skpaH LPZ 2); r — pagunyc puktuBHon cdepsl;

0 — KOMMYHUKALIUKU 30aHUA (COOPY>KEHUA) d. — DesonacHoe paccTosiHue OT BO3AEUCTBUA MarHUTHOrO Mons;

\/ — YpOBeHb 3emny;

O — CUCTEMA ypaBHUBAHUA NOTEHUMANOB € NMPUMEHEHUEM YCTPOWCTB 3alLlUTbhl OT UMMYNbCHbIX NEepeHanpPsKeHUHN;

LPZ O, — npamoun ygap, NonHbIM TOK MONHUK, BO3AEUCTBUE MOMHONO MarHUTHOroO nons,
LPZ Og — oTcyTcTBUE NpAMOro ygapa, HacTudHbIM TOK MOJIHUM UKW UHAOYUWUPOBAHHLIM (HABEAEHHbLIN) TOK, BO3OEUCTBUE

NONHONO MarHUTHOroO MOn4;
LPZ 1 — oTcytcTBME NpAMOro yaapa, 4acTUYHbIM TOK MOMTHUM UKW MHAYUUPOBaHHBLIM (HABEASHHbIW) TOK, BO3aeucTene donee

cnaboro MarHUTHOro NOns;
LPZ 2 — oTcyTtcTBUE NpAMOro yagapa, YacTUYHbIM TOK MOMHUKM MNKU MHAYUWPOBAHHbLIM (HABEASHHbLIW) TOK, BO3AEUCTBUE elle

bonee ¢cnaboro MarHUTHOro Nons.
B sawuuwieHHom obweme BHyTpU LPZ 1 1 LPZ 2 cnegyet cobniogarte 6e3onacHoe pacctosaHue d..

PucyHok 4 — 30Ha 3aWmTbl MOMTHMK, 30HA, COOTBETCTBYIOLWAA MEpaM 3alnTbl OT 3NEKTPOMArHUTHOIO MMNyIbCca
yvaapa monHum (MOK 62305-4)

8.4 3awmTa 34aHUN (COOpYXKEeHUN)

8.4.1 CHnXXeHue busnvyecknx nospexageHMM N onacHocT rmoenu nwoaen

[1na CHWKEHMS 0NacHOCTU NOBPEXAEHUS (paspyLUeHUs) 30aHNS (COOPYKEHWST) 1 onacHOCTU rnbenn nogein
3allMaemMoe 3gaHue (coopyeHue) aomkHo Haxoautecs B LPZ Og nn Bhille. 3TO MOXKET ObITb AOCTUMHYTO
nocpeacTBOM NPUMeEHeHUs cUcTeMbl 3alnUTel 0T MOMHUK (LPS).

LPS cocToUT 13 BHELIHUX 1 BHYTPEHHUX CUCTEM 3aLUUTLI OT MOJTHUMN.

PyHKUMM BHeWHUX LPS:
- NepexsaT ygapa MONHUA B 3gaHUe (CoopyXeHne) (Yepes CUCTEMY MOITHUENPUEMHUNKOB);

- besonacHoe orBegeHne 10ka MOJIHWUIA B 3EMITHO (qepe3 CUCTEMY TOI{OOTBOLI,OB);
- pacCenBaHNE TOKa MOJTHUIA B 3EMJITHO (qepe3 CNCTEMY 3838MJ’I6HI/IFI).
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OyHKUMeN BHYTpeHHUX LPS aBnaeTca npegoTepalleHne onacHoro Bo3ropaHnuga B 34aHUM (COOPYKeHUN)
NyTEM YpaBHUBAHUA NOTEHLUMANOB NN UCMONb30BaHNUA 6e30MacHOro N3ONUPYIOLLIErO PACCTOAHUA S MeXay KOM-
noHeHTamu LPS v apyrumm TokonposoasLwmMm afieMeHTaMm BHYTPU 30aHUSA (COOPYXKeHUS).

UeTbipe knacca LPS (I, I, 11, IV) onpegeneHbl Kak pag KOHCTPYKTUBHBLIX NpaBun, cooTBeTCcTBYOWME LPL.
Kaxxabii Habop npaBunn BKNOYaET B cebs NpaBuna, 3aBUCSLLME OT YPOBHS 3aLLMThLI (Hanpumep, paanyc UKTUB-
HOW cdpepbl, LUMPUHA NeTNU N T. A4.) U He3aBUCALLME OT YPOBHS 3alUUThLI (Hanpumep, nonepedHsle ceveHnst NpoBod-
HUKOB, MaTepuanbli U T. A.).

Ecnu yaensHoe conpoTUBNEHUe NOBEPXHOCTU 3eMIU CHaPYXKN 34aHUA (COOpYXeHWUs) 1 nona BHYTPW 34a-
HUA (COOPYXKEeHUA) AOCTAaTOuMHO HU3KO, ONAacHOCTb ANA XXU3HW YenioBeKa OT NnopaXXeHUsa aNneKTpuidecKMM TOKOM
MOXET ObITb YMEHbLLEHA:

- CHaPY>XW1 30aHNs (COOPYXKEHUS) MyTeM U30NALIMK TOKOMPOBOAALLMX YacTel, BbipaBHMUBaHWUA NOTEHLMANOB
C 3eMIen Yepes cUCTeMy 3a3eMNieHnd, NpeaynpeanTenbHbiX Hagnmucen n prusndeckux orpaHUMYeHUin;

- BHYTPW 30aHNS (COOPYKEeHUS) NyTeM NpUMeHeHNUda CUCTeMbl ypaBHUBaHUA NoTeHUWanoB JTMHUA KOMMYHU-
KaLl MW ¢ TOYKOW BBOAA UX B 3daHUe (COopYyXeHue).

LPS gomkHbl cooTBeTCTBOBATHL TpeboBaHusm M3K 62305-3.

8.4.2 CHMXeHue oTKa3oB BHYTPEHHUX CUCTEM

3alluTa, HanpaBreHHas Ha CHKEHNE BEPOATHOCTM OTKa30B BHYTPEHHUX CUCTEM, AOIMKHA OrpaHUYUnTD!

- CKa4Kkn HanpsbkeHUsa BCneacTBUe Pe3nUCTUBHBLIX M MHOYKTUBHbLIX CBA3EW, BbI3BaHHbLIX yAapoOM MOMTHUA B
3aaHue (CoopyXeHune);

- CKauKK HanpsbkeHUsa BcneacTeme MHAYKTUBHBIX CBA3eW, BbI3BaHHbLIX yAapoM MOMHMUK BONU3W 30aHUA (COo-
OPY>XEHUA);

- CKa4vK1 HanpsikeHus, BbiaBaHHbIE yAapOM MOMHUU B NIMHUNA KOMMYHUKALMWA 30aHUS (COOPYXXEHUNA) N
BOMA3N HAX;

- MarHUTHoOE none, HenocpeACcTBEHHO BO3AEUCTBYOLLIEE HAa BHYTPEHHUE CUCTEMBI.

[TpumedyaHune— OTKasbl annapaTypbl, BbI3BaHHblE BO3AENCTBMEM 3MNEKTPOMArHUTHOIO Nons, 0ObIYHO
HE3HAYUTENbHbLI NPU YCNOBUK, YTO annapartypa cooteeTcTtByeT Tpebosannsam M3IK 62305-2 n MOK 62305-4.

3alluLlaemMble cCUCTEMbI AOIKHBI ObITh pacnonoXeHsl B LPZ 1 nnu Bbiwe. 3T0 MOXKET ObiTb AOCTUTHYTO
nocpeacTBOM MpUMeHeHUA Mep 3allUTbl, COCTOALLNX N3 MarHUTHBIX SKpaHOB, YMeHbLUAaoLWNUX MHAOYLMPOBaHHOE
(HaBedeHHOE) MarHUTHoe none U/nnn NPoBeaeHUA 3aNeKTPONPOBOAKN, ocnadbnatowen nHAyKuuo. Ha rpaHuuax
3alnLLaeMon 30HbI AOJTKHO ObITh 0becnevyeHo coeguHeHne MeTafIM4ecknx YacTtenm U cCUCTeMm, BbIXoAsILMX 33
rpaHnUbl 3gaHUA (COOPYKEHUST). DTO CoOeJUHEHMNE MOXKET ObITb BbINMOSIHEHO NMOCPEACTBOM TOKOMNPOBOAALLMX Yac-
TeN NN NP HEODXOAUMOCTW YCTPOMUCTBA 3aLLUTLl OT UMNYJSIbCHLIX NepeHanpsiKeHUN.

3allUUTHbIE Mepbl A4S 30HbI 3aLLUTbI OT MOJTHUWM OO MKHbI ObITh BbINOMHEHbI B cooTBeTCTBUM ¢ MOK 62305-4.

AP PeKTUBHaA 3aTa OT UMNYbLCHBIX NepeHanps)KeHWU, Bbi3blBaOLLUX OTKa3bl BHYTPEHHUX CUCTEM, MO-
XXeT ObITb AOCTUrHYTa NOCPEACTBOM NPUMEHEHUSI U3ONTUPYIOLLNX CPeacTB U/ UMW CUCTEMBI 3aLLUTHBLIX YCTPOUCTB
OT UMNYNbCHBLIX NepeHanpsaXeHUN, orpaHUYnBaroLLIEN CKAYKA HaMNMPsXKeHUA 40 MaKkCUMarbHO BblAePXXUBAEMOTO
Ons 3aunaeMon CUCTEMBI.

N3onunpyroLme cpeacrtea U yCTPOUCTBA 3aLUMUTLI OT UMMYMNbCHBLIX NepeHanpsikeHMn A0MKHbI ObITb YCTAHOB-
NeHbl B COOTBETCTBUN € TpeboBaHUAMU cTaHgapTa MOK 62305-4.
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[MpunoxeHune A
(cnpaBo4HOE)

I'Iapameprl TOKA MOJTHUA

A.1 MonHus
CyLwecTBYIOT ABA OCHOBHbIX TUMAa MOIHUN:

- HUCXOOSLWMIW pa3psig MOMHUK, HAYMHAIOLWWMNCH HUCXOASLWMM NUAepPOM OT MPo30BoOro obnaka K 3emne;

- BOCXOASAWMKM pa3psig MONMHUY, HAYMHAOLWMNCS BOCXOOSWMM NTNOEPOM OT 3eMnun K obnaky.

O6bIMHO HUCXOASWME MOJNTHUM XapaKTEePHbl ANS PABHUHHBIX TEPPUTOPUN N HEBLICOKUX 34aHUN (COOPYXEHUN),
TOrAa Kak ansl BbICOTHbIX 34aHUW (COOPYXEHUW) AOMUMHUPYIOWLMMKU SBNSAIOTCA BOCXogswme paspsgsl monHun. Cyule-
CTBYET MPsIMasl 3aBUCUMOCTb MEXAY BbICOTOMN 34aHUS (COOPYXEHUS) N BEPOATHOCTBIO NMPSMOro yaapa MONHUM B HETO

(cm. M3K 62305-2, npunoxenne A), a KpomMe TOro, B 3aBUCUMOCTU OT BbICOTbI 34aHUS (COOPYXEHUS) MPONCXOaNT U3Me-
HEHNE PUINYECKUX YCITOBUWN,

OK MOINMHUN COCTOUT U3 OQHOIO UMM HECKONbKNX yOapoB B BUAE:
- KOPOTKOro yaapa npoaosiKUTENbHOCTbIO MeHee 2 MC (PUCyHOK A.1);
- ONIMTENBHOIO yaapa npoaoiKUTENbHOCTLIO bonee 2 mc (pucyHok A.2).

Cuna ToKa

90 %

(O — HadanbHbIK MOMEHT KOPOTKOro yaapa MOJIHUU;
I — nuKoBoe 3Ha4YeHue CUnbl TOKA;

Ty — ANNMTeNbHOCTbL KOPOTKOro yaapa MOSHWUK,

T, — Bpema nonycnaga

PncyHoK A.1 — [padmk napameTpoB curbl Toka (00blYHO T, < 2 MC)

Kpome TOro, yaapbl MOINHUM pasaensaioT no ux NonapHoOCTU (NOMOXUTENBHOMY UNKU OTPULATENBHOMY 3apsiay) U
NocneaoBaTenibHOCTU NOSIBNEHUA (NEPBbIN, NOCNeayWmMn, HaNoOXeHHbIN). BO3MOXHbIE KOMMOHEHTLI MOMNMHUM ANS1 HUC-
XOOALWMNX pa3psaaoB rnokasaHbl Ha pucyHke A.3, Ans BOCXogsaWwmx — Ha pucyHke A4,

Cuna Toka

QLoNG

10 % S

3 10 %

T LoNG

T  oNnGg — BpeMs ANUTenbHOro yaapa MOJTHUU;
Q| one — 3apsag ANUTENBbHOro yaapa MOJTHUM.

PucyHok A.2 — ['padmk napameTpoB ONMUTENBHOIO ygapa MOnHUn
(06bIMHO 2 MC < T 4y < 1 C)
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[lepBbIA KOPOTKUA yAaP

KOpoTKMA U AnuTenbHbIU yaap

T
3apsig NonoXuTenbHbIA UMK OTPULLATENbHBLIN 3apsig nNonoXuTenbHbIA UMK OTPULLATENbHBLIN

-1 — 1

[Tlocnenylowime KOpoTKue yaapsl Uepeayowmecs anurenbHble
N KOPOTKME yaaphl

A N

3apsig oTpyulaTenbHbIA 3apsig oTpulaTenbHbIA

PUCYHOK A.3 — TUNNYHbIE KOMMOHEHTbI HUCXOO4ALWMX paspsaoB MONHUW ans paBHUHHOW MECTHOCTU U HEBbLICOKNX
30aHUN (COOPYKEHUN)

[ononHUTEenbHbIM KOMMOHEHTOM BOCXOASALWMX pa3paaoB sIBNAETCA NEPBbIN ANMUTENbHbIN yaap, KOTOPbIM MOXET
CONMPOBOXAATbLCH HECKONBbKMMU (40 AECATU) HANOXEHHBIMMU KOPOTKMMKU mMnynbcamn. OgHako criegyet OTMETUTb, YTO
BCE napameTpbl BOCXOASALWMX pa3psagoB MeHblle, YeM aHanornyHble napameTpbl HUCXoAAWmMX pa3psaoB. bonbwmn 3a-
P ANUTEnNbHbIX BOCXOASWMX YAAPOB MOMHUM MOKA He NoATBepXAeH. [1o3ToMmy napameTpbl TOKA MOMTHUM BOCXOASILLIMX
pa3psagoB COOTHOCAT € AAHHbIMM MaKCUMMarnbHbIX 3HAYeHUW AN HUCXOAALWMX paspsaaoB. bonee ToyHas oueHka napa-

METPOB TOKa MOJTHUN N NX 3aBUCUMOCTb OT BbICOTbI MO OTHOLWEHUIO K HUCXOOSWMM 1N BOCXOOsWMM paspsgamMm HaxXoauTcs
B npouecce nccrnegoBaHum.
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PucyHok A4 — TunnyHble KOMMOHEHTbI BOCXOAAWMX paspagoB MONMHUM NS 34aHUU cpegHen BbICOTbl W/WNMU BbICOTHbIX
30aHUN (COOPYKEHUN)

A.2 MNapameTpbl TOKA MONMHUI
[TapameTpbl TOKa MONMHUK, NMPUBEAEHHbLIE B HACTOSAWEM CTaHO4apTe, OCHOBaHbI HA pe3yrnbrarax gaHHbiX MexayHa-

pogHoro CoeeTa no 6onbwum anektpuyeckum cuctemam (CIGREY), kotopeie npueeaensl B Tabnuue A.1. MNpegnonara-
eTCH, YTO 3TN AaHHble NMOAYMHATCA norapndpmMmmnyeckn HopmanbHOMy pacnpegeneHnto. CoOOTBETCTBYIOWEE cpegHee

3Ha4YeHve | 1 ucnepcus Ojyq NPUBEAEHbI B Tabnuue A.2, byHKUMA pacnpegeneHus nokasaHa Ha pucyHke A.5. Ha
OCHOBE (DYHKUMW pacnpegeneHmns MoxeTt ObiTb onpegeneHa BEPOATHOCTb NOSBNEHNA NOOBOro 3Ha4eHnst Kaxgoro napa-

MeTpa.
[lpegnonaraeTca cnegytrowee otHoweHne nonspHocTn: 10 % nonoxutenbHblXx n 90 % oTpuuaTenbHbIX paspsgos

MOINMHUWN. 3Ha4YeHne BEPOSITHOCTU BO3HMKHOBEHUS Dornee BbICOKUX MUKOBbLIX 3HAYEHUWM TOKA MOITHUKU, YEM PACCMOTPEHO
paHee, npuBeaeHo B t1abnuue A.3. Ecnn nHdopmaumns o penbede MeCTHOCTU HEeQOCTyNHA, TO crneayeTt UCMoNb30BaTh

YCTAHOBJIEHHOE Bblle OTHOLWWEeHUEe.

1) CIGRE — International Council on Large Electrical Systems.
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Tabnwunuya A1 — 3HavyeHns napamMeTpoB TOKA MONHUM B COOTBETCTBUU C AaHHbiMK [3], [4]

SHAYeHUA

dukcunpo- IlnHusA
[lapameTp ToKa BaHHblE Tun yaapa MOnHUU Ha pU-
MOJTHU sHaveHuss | 95 % 50 % 5 % cyHke A5
nna LPL 1
4b) 20b) 90 |(MepBbi OTpULATENBHBIA KOPOTKUIN &) 1A+1B
T(KA) 50 4.9 11,8 28,6 [[locnegyrowmn otpuyaTtenbHbIN KOPOTKUN a) 2
500 46 35 550 HepBbIE‘I NOSTOXUTENBHLIN KOPOTKUN (eun- 3
HUYHbIW)
1,3 7,9 40 OTpuuaTtenbHbIN 4
QrFLash (Kn)
300 20 80 350 |MonoxuTenbHbIN O
1,1 4,5 20 [lepBbIin OTpUUATENBHBIN KOPOTKUA 6
QsporT (Kn) 0,22 0,95 4 [locnegyownn oTpulaTenbHbIM KOPOTKUN 7
100 9 16 150 |/1epBbIN NONOXUTENBHBIM KOPOTKMKN (€4u- 8
HUYHbIW)
6 55 550 |[MepBbin oTpyLAaTENBHBLIA KOPOTKUI 9
WIR (k[1x/Owm) 0,55 6 52 |Mocneayowmii oTpmuaTenbHbI KOPOTKUN 10
10000 25 650 15000 [ [lepBbIn NOMOXUTENBHBLIN KOPOTKUN 11
9,1 24 3 65 |MepBbii oTpULATENBHbLIA KOPOTKUI &) 12
di/dt,,., Ny . . ) 19
(KA/MKC) 9,9 39,9 161,5 [llocneayowmn oTpruaTernbHbIN KOPOTKUN
20 0,2 2.4 32 |llepBbln NONOXUTENBHBLIA KOPOTKUN 14
dildt3g9,/909, (KA/MKC) 200 4,1 20,1 08.5 |Mocneayowmn oTpyuaTensHbIn KopoTkun | 15
Q one (Kn) 200 [MpoAoNXUTEeNbHbIV
T one (C) 0,5 [pogONMKUTENbHbIV
1,8 5,5 18 |[lepBbln oTpULUATENBHLIN KOPOTKUA
[TpoaoMKNTENBbHOCTD 0,22 1,1 4,5 |lNocnegyowmmn otTpulaTernbHbIN KOPOTKUN
dpoHTA uMMMNynbca
TOKa (MKC) 3.5 29 200 |[1epBbi NONOXUTENBbHBIN KOPOTKUU (ean-
HUYHbIW)
30 75 200 |l1epBbin oTpnyaTenbHbIN KOPOTKUY
[lpoaonXnUTenbHOCTh 6,5 32 140 |[llocnegyrowmn oTpuuaTenbHbI KOPOTKUA
yaapa (MKc)
o5 530 5000 HepBbIE’I NONTOXUTENBHLIN KOPOTKUN (eun-
HUYHbIW)
BpemeHHON MHTepBan 7 33 150 | MHorokpaTHble oTpuLaTeNbHbIE
(mc)
0,15 113 1100 | OTpuuaTtenbHble (Bce)
Obwas npoaonXu-
TenbHOCTb yaapa (Mc) 31 180 000 |OTtpuuateneHblie (6e3 €QMHNYHOIO)
14 85 500 |lMonoxXuTenbHbIA

3) MapameTpbl U 3HAYEHNSI B COOTBETCTBUM ¢ [4].
0) Bnauenms =4 kAwn I= 20 kA COOTBETCTBYIOT 3HA4YeHUAM BepoAaTHOCTN 0,98 1 0,8 COOTBETCTBEHHO.
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TabnwuyaA2— Jlorapupmmyeckm HopmMmanbHOE pacnpegeneHme napameTpoB Toka MonHun. CpegHee 3HavYeHne U U
AVCnepcust Gjq PaccHnTaHbl HA OCHOBE 93 Yo-HbIX U 5 Yo-HbIX 3HA4YeHWUWN AaHHbIX [3], [4]

ynapa (MKc)

[Tocneaytowmm otTpnuaTenbHbIN KOPOTKUN

CpegHee ,El,mcrlepcms:lb) T NMuHwua
[TapameTp u Clog un yaoapa (paspsga) mMonHum Ha pucyHke A5
(61,1) 0,576 MepBbIi oTpULATENbHBIM KOPOTKUIA (80 %)2) 1A
33,3 0,263 MepBbili oTpULATENbHBIN KOPOTKUI (80 %)2) 1B
I{KA
(KA) 11,8 0,233 [Tocneaytowmm oTpvuaTenbHbIN KOPOTKUIA) 2
33,9 0,527 [TepBbIN NONOXUTENBHBLIW KOPOTKUW (€AUHUYHBIN ) 3
7,21 0,452 OTpunuaTtenbHbIN 4
QrLasH (Kn)
83,7 0,378 [TonoXntenbHbIN 5
[lepBbIN oTpUUATENBHBIN KOPOTKUIA 6
Qstorr (Kn) Mocrneayowmn oTprLaTenbHbI KOPOTKUN 7
[TepBbIN NONOXUTENBHBLIA KOPOTKUW (€AUHUNYHBIN ) 8
[lepBbIN oTpUUATENBbHBLIN KOPOTKUIA S,
WIR (kOx/Om) [Tocneaytowmm oTpnuaTernbHbIN KOPOTKUN 10
[TepBbIN NONOXUTENBHBLIN KOPOTKUW (€AUHUYHBIW ) 11
MepBbIi oTpULATENBbHBIA KOPOTKUNE) 12
di/dtmay (KA/MKC) Mocneayowmii oTpyuaTenbHbI KOPOTKURA) 13
[TepBbIN NONOXUTENBHBLIW KOPOTKUW (€AUHUYHBIW ) 14
di/dtzgo /900, (KA/MKC) Mocneayowmn oTpruaTenbHbIN KOPOTKMNG) 15
Q, ong (Kn) [MpogonmKnTenbHbINA
T ong (C) [TpoagonKnTenbHbIN
[lepBbln OTpUUATENBbHLIN KOPOTKUN
[TpoaoNMXNTENBHOCTL
HpPOHTa WMNynbCa [Tocneayowmn oTpuuaTeibHbI KOPOTKUN
TOKa (MKC) y § y y
[TepBbIN NONOXUTENBHBLIW KOPOTKUW (€AUHUYHBIN )
[lepBbln OTpUUATENbHLIN KOPOTKUN
[TpoaoNMXNTENBHOCTDL

[TepBbIN NONOXUTENBHBLIW KOPOTKUW (€AWHUYHBIN )

BpemeHHON nHTEpBan
(MC)

MHOrokpaTtHble oTpuuaTenbHble

OTpuuaTenbHble (BCe)

[TonHass NpoaonXu-
TENBHOCTb yaapa

83,7

0,472

OTpuuyaTenbHble (6e3 egUHUYHOIO)

[TonoXXutenbHbIN

3) MapameTpbl U 3Ha4YEHWS B COOTBETCTBUM ¢ [4].
D) Olog = 109 (X4 9) — log (X50 %,).
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abnwuuya A3 — 3HaveHusi BEPOATHOCTM P kKakK PpyHKUMKM TOKA MONHUKM [

I (KA) P I (KA) P
0 1 60 0,2
3 0,99 80 0,1
5 0,95 100 0,05
10 0,9 150 0,02
20 0,8 200 0,01
30 0,6 300 0,005
35 0,5 400 0,002
40 0,4 600 0,001
50 0,3
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[TpumeyaHnune—Obo3Ha4eHne KPUBLIX NpuBeaeHo B Tabnuuax A.1 n A.2.

PucyHok 5 — OyHKUKMA pacnpeaeneHnsa napameTpoB TOKa MOSTHUN
(MMHUK nNpoxoaAaT vepes 95 %-Hoe n 5 %-Hoe 3HadeHue)

Bce 3HaveHusi, yctaHoBneHHble ans LPL, npyuBegeHHbie B HAcCToOSAWEM cTaHAapTe, OTHOCATCH KakK K HUCXOOSALWUM,

Tak N K BOCXOAAWMM paspsgam MOJTHUMN.

[ PUWMEYAHWE — 3HaYeHune MNapameTpoB TOKa MOJITHUKX NMONy4HaloT MyTeM MSMEDEHMF’I, BbIlMOJTHEHHbLIX HA

BbICOTHbIX 3dHUNAX (COOpy}I{EHHFIX). Cratncrtmnyeckoe pacripegernieHne OueHOK NUKOBbIX 3HAYEHUN TOKA MOINHUWN HEe YYKn-
TbiBaeT TOro, 4to BOS,EI,EIHCTBI«’IE Ha BbICOTHbIE 30aHUA (COOpy}I{EHMFI) 3dBUCUT OT pPacCnonoxXeHmnd MOJTHUMN.
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A.3 OnpepgeneHne napameTpoB MakcumaribHoro Toka monHuu gnga LPL |
A.3.1 NonoxuntenbHbIN pa3psan

MexaHunyeckmne BO3OAENCTBUS MOJTHUM CBSA3aHbl C MNMUKOBbLIM 3HadeHuem Toka (/) n yaoenbHon sHepruen (WIR).
Tepmnyeckoe BO3AENCTBUE CBA3aHO € yaenbHou aneprmen (W/R) B cny4vae BO3HUKHOBEHUS PE3NCTUBHOIMO COEAMHEHUS

n ¢ 3apsgom (Q) B cnyvae pacnpocTpaHeHnss AyroBoro paspsiga Ha MHXeHepHble ceTu. [lepeHanpsikeHne n onacHoCTb
NCKPOBOIo pa3spsiaa, Bbl3BaHHbIE MHAYKTUBHBIMKM TOKAMMU, 3aBUCAT OT cpeaHen KpyTusHbl (di/dtf) Toka monHuw.

Kaxgbin n3 egnHnyHbiX napametpoB (1, Q, WIR, di/df) cBazaH ¢ onpeaeneHHbiM MeXaHU3MOM OTKa3a. ITO Heob-
XOAUMO Yy4UTbIBATL MPU onpegeneHnmn MetogoB UCTIbITAHUM.

A.3.2 [MonoXuTtenbHbLIN UMNYINLC U ANUTENbHLIA YOap MOJTHUU

3HaveHus 1, Q n WIR, cBsi3aHHbleé C MEXAHNYECKUM U TENNOBbLIM BO3AENCTBMEM, ONPEeaensioT No AAHHbIM MNOMo-
XUTENbHbLIX pa3psgoB MONHUK (nockonbky 10 %-Hble 3HA4YEeHUS MONMOXUTENbHbLIX PaspsagoB HAMHOIO Bblile, YeM COOT-

BeTcTBytowme 1 %-Hble 3HavYeHns1 oTpuuaTenbHbiX paspsgos). M3 pucyHka A.5 (nunun 3, 5, 8, 11 n 14) ¢ BEPOATHOCTSAMN
HMWxe 10 % moryt 6bITb MCNONL30BaHbLI CNeAyWNE 3HAYEHUS:

1 = 200 KA;
QrFLasn = 300 Kn;
Qsport = 100 Kn;
WIR =10 MIxx/Owm;
d/ /dt = 20 KA/MKcC.

[na nepBOro NonoXmTernbHOro MMNynbca B COOTBETCTBMU C PUCYHKOM A.1 3TK 3Ha4YeHus1 AaloT nepBoe npubnum-
XEHHOe 3Ha4YeHue AnUTenbHOCTU PpoHTA:

T, =1/(di/df) = 10 mkc (T npeacraBnAeT HE3HAYUTESIBbHLIN UHTEPEC).

ona ypapa, cnagatowero no 3KCNOHEHTe, NPUONMXKEHHbIN pacyeT 3apsaga U yaernbHOW SHEPrUU BbIMUCISIOT MO
cneayowen dopmyne (T << Tr);

QsHorT = (1/0,7) - 1 - Ty,

WIR = (1/2) (1/0.7)- I2- T,

311 hopMynbl BMECTE C MPUBEAEHHBIMU Bbile 3HAYEHUSIMW MO3BONSIOT NMOMYYUTh NEPBOE MPUBIMKEHWE 3HAYE-
HVUS BPEMEHW NONycnaga:

T, = 350 MmKc.

3apsig ANVTENBbHOMO yaapa MOIMHUM MOXET GblTb NPUOIVKEHHO BbIMWUCIEH MO hOPMYIE:
QLong = Qrash — Qshort = 200 K.

[TpoaonmKMTENBHOCTL Pa3psaa CornacHo PUCyHKy A.2 MOXeT ObiTb OUEHEHA Ha OCHOBE AaHHbIX Tadbnuubl A.1;
TLONG — 0,5 C.

A.3.3 NepBbIN oOTpULUATENBHBLIN UMNYNbLC

[1ns HEKOTOPLIX MHAYKTUBHbIX COEAMHEHUN BO3AEUCTBUE MEPBOro OTpUUATENBbHONO MMNyNbca NPUBOAUT K HaW-

BbICLLEMY MHOYKTUBHOMY (HABEAEHHOMY) HaMPsKEHUIO, HaNpUMep Ans kabenen BHYTPU Xene3obeTOHHOro KabenbHoro
kaHana. 13 pyucyHka A.5 (nMHmm 1 n 12) moryT 6bITb MCNONBb30BaHbI Creayowme 3Ha4YEHNA C BEPOSTHOCTLIO HUXe 1 %:

1=100 KA;
di/dt = 100 KA/MKC.

[1ns nepBoro oTpuuyatenbHOro MMMynbca, COrmacHo PUCYyHKY A.1, 3TW 3Ha4YeHus1 AatoT B NEPBOM MNPUDNMKEHUN
CNeaywoLLyo ANMMTENbHOCTb (PPOHTA:

T, = [/(dildt) = 1,0 mKc.

Ero Bpems nonycnaga MoxeTt ObiTb OLEHEHO MCXOAS U3 MPOLOINKUTENBHOCTM MEPBOro OTpULATENBHOIO MMMYIbCa:
T, = 200 mke (T, npeacraBnsiet NUb HE3HAYUTENBHbLIN MHTEPEC).

A.3.4 Mocneayrowmn umnynbe
MakcumanbHoe 3Ha4veHune cpegHen KpyTuaHbl di/di, cBA3aHHOE C ONaCHOCTbLIO NOSIBITIEHUA UCKPOBOro paspsaa,

Bbl3BaHHOIO MHAYKTUBHbIM COeAUHEHUEM, Orpedelidior UCX044 N3 NnocleAyrwmnx oTpmudartelibHbIX UMINYJI1bCOB (I‘IOCKOJ’ b-
KY X 1 %-Hble 3HAYEHUS HAMHOro Bbiwe, YeM 1 %-Hble 3Ha4YeHUS NnepBbiX OTPpUUaTellbHbIX Pa3pda4oe Uit COOTBETCTBYIHO-

WmnX 10 %-HbIX 3HAYEHNW NONOXUTENBHbLIX paspsaoB). 1o pucyHky A.5 (NnuHuMM 2 n 15) moryT ObITh Onpeaenerbl Crneayto-
Lie 3HAYEHUS C BEPOATHOCTAMU HUXe 1 %:

=50 KA;
di/df = 200 KA/MKC.

[ns nocneayowero nMmnyrnbca cornacHo pucyHky A.1 3T 3Ha4YeHus B NepPBOM NMPpUBNMXKEHMW JAaloT Creayiowyto
ONMUTENbHOCTL hPOoHTA:

T, = 1/(dildf) = 0,25 mKc.
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Ero Bpems nonycnaga MoXeT DblTb OLEHEHO UCX0As U3 NPOAOIMKUTENBHOCTU yaapa OTpUUATENbHbBIX NOCNeayto-
LLNX KOPOTKUX YAAPOB:

T, = 100 mkc (7T, npegcraBnAeT HE3HAYUTENBHBIN NHTEPEC).
A.4 OnpeneneHne napameTpoB MUHUMANIBHOIO TOKa MOJTHUU

O dekTBHOCTL Nepexsarta LPS 3aBucuT oT napamMmeTpoB MUHMaIbHOro ToKa MOSHM Ha CBA3aHHOM paau-
yce puKTUBHONM chepbl. FeomeTpuyeckas rpaHuLa obnacten, KoTopble 3allULLEeHbl OT NMPAMbIX yaapoB MOMHUN,
MOXKeT ObITb onpeaernieHa ¢ Ucnosnb3oBaHMeM MeToaa PUKTUBHOM cdepsil.

B coOOTBETCTBUM C 3NEKTPO-reoMeTpU4ecKon Moaenbto paanyc pukTMBHon cdepbl r CBA3aH C NUKOBbLIM
3Ha4YeHneM NepBoro MMNynbca Toka. B otyeTe [5] 3Ta 3aBUCMMOCTL OnncaHa ypaBHEHNEM:

r=10 1085, (A1)

rae r— paanyc PUKTUBHON cdpepbl, M;
I — nuKoBbIN TOK, KA.

[ns naHHoro paguyca UKTUBHOW cdpepbl  MOXKHO NMpeanonoXnTb, YTO BCe paspaabl C MUMKOBLIMU 3HaYe-
HASAMW BbILLE, YEM COOTBETCTBYIOLLIEE MUHUMAaNbLHOE NUKOBOE 3HaveHne [, byayT nepexBaveHsl eCTECTBEHHbLIM
nyTem Unm monHueoTsogamu. [oaToMy BepOATHOCTL A4Sl MUKOBLIX 3HAYEHUN OTpULLaTENbHBIX U NOMOXUTENbHbIX
nepBbIX yaapoB, NpuBeaeHHbIX Ha pUcyHke A.S (NuHKUM 1A 1 3), ABNsAeTCs BepOoATHOCTLIO nepexeaTa. [1pruHumas
BO BHUMaHWe oTHoLwleHue NondpHOCTMU 10 Y%-Hbix nonoXutenbHbIX 1 90 %-HbIX oTpUUAaTENbHLIX Pa3pAa0B, MOXKET
ObITb BbIMMCNEHA 0DLLAsA BEPOATHOCTL NepexsaTa (CM. Tabnuuy 5).
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[MpunoxeHue B
(cnpaBo4HOE)

CDyHKLIMI/I TOKa MOJTHAKX OT BpeéMeHN

Tok, cchopMUPOBaHHBIWN:

- NepBbIM nonoxuntenbHbiM nmnynscom 10/350 MKc;

- NepBbiM oTpuuaTtensHblM nmMmnynscom 1/200 MKc;

- nocneaywwmmMmm otpuuatensHeiMm umnynscamm 0,25/100 Mkc MOXeT BbITb onpeaeneH Kak:

10
;oo(tT)

k 1+ (t/Ty)

[ = o exp (—t/ T5), (B.1)
rae / — nukoBoe 3Ha4YeHue TOKa MOJTHWUK;

K — nonpaBoO4YHbIN KO3PDULUMEHT MNMUKOBOIO TOKA,;

I — Bpewms;

T4 — ANUTENBbHOCTL (PPOHTA UMNYIbca TOKA,

T, — BpemMa nonycnaga Ttoka MOMHUMW.

[na ckadka Toka nepBoro rnosrioXUTENbHOro UMMynbca, NeEPBOro OTpUUATENbHOIO UMMyNbCca U NOCNeayloWwmnx OT-

puLaTternbHbIX UMMyNbCOB Anst pasnuyHblX LPL npumeHsitoT napameTpol, npuBeaeHHble B T1abnuue B.1. AHanutnyeckne
KpyBble DyHKUMKM BPEMEHM MNOKa3aHbl HA pucyHkax B.1—B.6.

Tabnwuua B.1— Vccnegyemble napameTtpsbl ypaBHeHust (B.1)

lONOXUTENBHBIK UMNYNILC [lepBbiv OTpuLATENbHBIN [Tocneaytouime otpuuaTens-
MMNYNbC Hbl€ UMMYNbChb
[TapameTpbl
LPL

I | [—I\/ I I —IV/ I | [—I\/

I KA 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

100 %

50 %

0%

PucyHok B.1 — KpuBasa HapactaHus ToKa MoSIoXUTENBHONoO MMIMynbca
24



FTOCTP M3K62305-1—2010

L
100 % i
ANEEENT
-
NG |
50 % -.‘
[N
S

PucyHok B.2 — KpuBas xBocTa TOKa MOMOXUTENBHOINO MMNyIbca

0 %

100 %

50 %

0 %

PucyHok B.3 — KpuBasi HapacTtaHusa Toka nepBoro oTpuuatenbHOro MMnyrnbca
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PucyHok B.4 — KpuBasi XxBocTta TOKa NepBOro oTpuyaTtenbHOro MMnynbca
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PucyHok B.5 — KpuBast HapacTtaHusa Toka nocrnegytowmx otpmuatesibHbIX UMMNYNbCOB
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PucyHok B.6 — KpuBasa xBocta Toka nocnegyowmx oTpuyartenbHbiX UMMNYJIbCOB

OdnutenbHbIM yaap MONTHUKM MOXET ObiTb ONUCAH NMPAMOYIonbHON OPMON CO CpeaHUM TOKOM [ N NpOaOIKUTENb-
HOCTbIO T ane COMMmacHo tabnuue 3.

Ha OCHOBE aHaNMUTUYECKUX KPUBBLIX 3aBUCUMOCTU TOKA OT BPEMEHU MOXET DbITb NonyveHa NNoTHOCTb aMmnnTyabl
TOKa MONHUN (pUCYHOK B.7).

AMNNUTYAa NAOTHOCTK [1nanasoH 4YacToTbl BO3AEeUCTBUS
ToKa monHuu, ATy 3NIEKTPOMarHMTHOro UMNysnbca yaapa MONMHUA
10°
--. [lepBbin oTpULaTENBHbIA I-
10° — T/ 100 KA 1/200 MKC
101IIIIIIIIIIIIIIIIIII||==!!!-.. IIIIIIIIIIIl
RS =1
f
yaap 50 kA 0,25/100 Mkc -\“
102 Id"l...h.ﬂ...k
I B R 5 W \\
107 -~ h
[lepBbl NONOXUTENbHbLIW
107 yaap 200 kA 10/3500 mkc
I R R R I
10
10’ 10° 10° 10 10° 1

PucyHok B.7 — KpuBble NnoTHOCTM amnnutyabl Toka monHum gnsa LPL |

107"

0° 10°
Yactota f, 'y
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[MpunoxeHue C
(cnpaBo4HOE)

MO,D,EHI/IpOBaHI/Ie TOKa MOINMHAUN NpA UCNbITaHNAX

C.1 Oowme nonoxeHus

Ecnun 3gaHmne (COOpyXeHUe) NopaXeHO MONHUEN, TOK MOJNTHMKM pacrnpeaensieTcs BHYTPU 34aHus (COOPYKEHUS).
[Tpy ncnbiTaHMM OTAENBbHBLIX KOMMOHEHTOB MEP 3alupUThbl 34aHUS (COOPYXEHUS) HEODXOAMMO YyUMTbLIBATb COOTBETCTBYIO-
WLMe napameTpbl KaXaoro KOMMOHEHTA 34aHust (COOpPYXeHus). B kKOHUEe ucnbiTaHMU JOIKEH BbiTb BbINONHEH MOJTHbLIN
aHannm3 CUCTeMbl.

C.2 MogenupoBaHue yaenbHOWU SHEPrMn NepBoro KOPOTKOro MMnynbca u 3apaga anurenbHOro ygapa

Wcenegyemble napameTtpsl onpeaenedsl B Tabnmuax C.1 n C.2, a ncneitatenbHbIi reHepaTop nokasaH Ha pucyHke C.1.
IOTOT reHepaTtop MOXeT ObliTb UCMONb30BaH AN MOAENUPOBAHUS YAENBHOW SHEPIUU NONOXUTENBHOIO NEPBOr0 NM-
nynsca B KOMOMHaAUMK C 3apsiaoM ANUTENbHOro yaapa.

Pe3ynbrarbl UCMNbITAHUW MOIYT ObiTb MCNONBb30BaHbl 4151 OLUEHKN MEXAHUYECKOW LENOCTHOCTU 3aaHusl (COOpYXe-
HUS) OT BO3AEUCTBUS OMACHOrO HarpeBaHWUs U pacnaBneHuns.

Viccneayemble napameTpbl, UCNONb3yeMble ANs MOAENUPOBAHUS MEPBOro nmnyrnbca (NMMKOBbIM TOK [, yaenbHas
aHeprns WIR w 3apsg Qsport), NpvBeaeHsl B Tabnuue C.1. 3T napameTpbl 4OMKHbI BbITh NONy4YeHbl B OAHOM U TOM Xe
NMMYyNbCe. ATO MOXET ObITb AOCTUIHYTO MyTEM annpOKCMMaLNK SKCMOHEHUMANBHOIO cnaga Toka ¢ To, tnmskoro Kk 350 MKcC.

Miccneayemble napamMmeTpbl, UCMOMNb3yeMbIE AN MOAENUPOBaAHNA OANUTENBbHOrO yaapa (3apsa Q one W Npoaon-
XUTENBHOCTL 1) oneg ), NpyBedeHbl B Tabnuue C.2.

B 3aBUCUMOCTN OT UCMBITYEMOro 0ObEKTa U OXMNOAEMbIX MEXAHM3MOB MNOBPEXAEHMN UCNBITAHUS ANs MNepBOro
NONOXNUTENBHOIO UMMyIbca UMn ANMUTENBHOIO yaapa MoryT ObiTb NMPUMEHEHBI OTAENBHO UMM B KOMOMHUPOBAHHbLIX UC-
NbITAHUAX B Criyvae, Korga AnuTenbHbIM yaap cregyert 3a nepBbiM MMNYNbCOM HeMeaneHHo. cnbiTaHnsa Ha pacnnasne-
HUEe No4 BO3AEWUCTBUEM MONHUM OOIKHbI ObiTh BBIMOMHEHLI C UCNONb30BaAHNEM 0DenxX NONSIPHOCTEWN.

[TpumedaHwune—IllepBbln oTpULATENbHLIN Pa3psa He AOrmKeH OblTb MCNONB30BaH MPU UCMNbITAHUSX.

CTapToBbLIA

nepeknoJarens
1 100 MK — 300 Mk T
Lp 1,5 0,5c¢
20 MKD
KOMMyTHU- LyHT
160 kB oyiowmin  Rp I
HanpsKeHne nepeknwyaTenb
U, BKJ1./BbIKJ. |
Ry =0,10m Ry enbiTyeMblid
0ObeKT
[eHepaTop TOKa Ans NepBoro KOPOTKOro [eHepaTop TOKa Ans ANMTENbHOro
yAaapa yAapa

[TpunmeyaHwune— 3HadyeHus npumerHnmbl ansa LPL .

PucyHok C.1 — [lpumep reHepartopa, UCrnonb3yemMmoro ansd MogenvpoBaHus yaenbHOU 3HEPIruM TOKa NepBoro
NONOXUTENBHOINO MMMNyNbca U 3apsaa ANMUTENnbHOro ygapa

Tabnwunua C.1— Vccnegyemble napameTpbl NEPBOrO MOMOXUTENBHOIO MMNybeca

LPL
Mcenegyemble napameTpbl I ” Y donyck, %
[TvkoBbIN TOK [/, KA 200 150 100 + 10
SEIDFI,EI, QSHORT: K 100 75 50 + 20
YnenbHasa sHeprnsgs WIR, MIhx/Om 10 5,6 2,5 + 35
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Tabnwuua C.2— Vccnegyemble napameTpbl ANUTENBHOIO yaapa

LPL
Mcecneagyemble napameTphbl I : Y donyck, %
Sapﬂ,ﬂ, QLONG! K 200 150 100 + 20
[TpoaonxuTenbHoCcTb 7 ongs © 0,5 0,5 0,5 + 10

C.3 MogenunpoBaHue KpyTU3HbI UMMYyJibCa TOKA

KpyTnaHa nmnynbca 1oKa onpegensiet HQyuMpOBaHHOE HanpshkeHne B NeTNSAX, YCTAHOBIIEHHbIX BOKPYI MPOBOA-
HUKOB, MO KOTOPbLIM MPOXOAUT TOK MOITHUN,

KpyTU3Hy nmMmnynbca ToKa ONpeaensitor Kak OTHOWEHNE nameHeHns Toka Ai 3a Bpemsi Al (pucyHok C.2). Ncecnepy-
eMble MapameTpbl, NPUMEHMMbIE AN MOAENUPOBAHUSA KPYTU3HLI TOKa, npueedeHsl B Tabnuue C.3. lNpumepsbl ncnbita-
TENbHbLIX FTEHEPATOPOB MNoKa3saHbl HA pucyHkax C.3 n C.4 (reHepaTtopbl MOryT BbiTb UCMONBb30OBAaHbLI AN MOAENUPOBAHUS
KPYTU3HbI TOKA MOMHUN, CBSI3AHHOIO C NPSMbIM yaapomMm MonHum). MogenupoBaHune MOXeT ObiTb BbINOMHEHO ANl NEPBO-
o NONMOXMUTENBHOIO NMMMyNbCa U NOCNEAYIWEro oTpuuaTenbHOro UMnNynbeca.

[TpnmeyaHne—3T0 MOAENMPOBAHMNE NO3BOMNSET ONpeaenuTb KPYTU3HY UMMNYNbca TOKa. XBOCT TOKA HE UMEET
3Ha4YeHns ANA AaHHOro BMaa MOAENnMPOBaHUS.

MoaenupoBanue B cooTBeTcTBUM € C.3 MOXeT bBblTb NPUMEHEHO HE3aBUCMMO UMM B KOMBMHaAUMM ¢ moaenupoBa-
HMeM B cooTBeTcTBun ¢ C.2.

bonee nogpobHas nHpopmaumsa OTHOCUTENbHO NapamMeTpPoB UCNbITAHUW NMPU MOAENUPOBaAHUMN BO3AENCTBUS
MOINMHUM Ha KOMNoHeHTbl LPS npuBeaeHa B npunoxenun D.

Tabnwunuya C.3 — Uccnegyemble napameTpbl MMMYNbCOB MOITHUN

LPL
Accneagyemble napameTphbl I : 1y donyck, %
[lepBbIN MONOXUTENBHBLIN NMIMYIbLC:
Al, KA 200 150 100 + 10
Al, MKC 10 10 10 + 20
[Tocnegyowme KOpPOTKNE paspsgbl.
Ai, KA 50 37,5 25 + 10
Af, MKC 0,25 0,25 0,25 + 20

/-
At f

PucyHok C.2 — Npathuk KpyTmn3Hbl TOKa B COOTBETCTBUM € Tabnuuen C.3
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2 MKIH 0,25 OMm

9 mklH

300 kB

HanpsbkeHune U, 10 Mk®

I 0.1 Om

cnbiTyeMbiN
obbekT

[eHepaTop TOKa

[TpumedyaHune— 3HadveHnst npumeHnmbl ans LPL 1.

PucyHok C.3 — [lpumep reHepartopa, UCnonb3yemMoro Ans mMogennpoBaHus KPyTU3HblI NEPBOIo
NONOXUTENBHOIO UMNynNbca Ans BONbWNX UCMbITYEMbIX 3[TEMEHTOB

2 MKIH 0,25 OM

_ @
9 MKIH
3,5 MB
HanpsHKeHUe 10 H® :
I 0,1 OM
[eHepaTOp ApKkaabeBa—Mapkca : UcnbiTyeMbin

ODbLEeKT

[TpumeyaHune— 3HadeHns npumeHnmbl ans LPL |

PucyHok C.4 — [lpumep reHepaTopa, NCNonb3yemoro ans MoaenmpoBaHns KPYyTU3HbI NOCNeayoLwmx
oTpuuaTernbHbIX UMMYNbCOB ANst BONbWNX UCTIBITYEMbBIX 3NTEMEHTOB
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I'Iapawleprl AnA moaerimpoaHuA BO3A4eUCTBUA MONMTHUN HA KOMNOHEeHTbI LPS

D.1 Oowme nonoxeHns
B HacToswem npunoXxXeHnn ycTaHOBIEHbI OCHOBHbLIE MapamMeTpbl, UCMONb3yeMble ONA MOAENUPOBaAHUS BO3OEN-

CTBUHA MOJIHUAN B na60paT0prlx YCITOBUAX. HpHﬂO}I{EHHe OXBaTbIBAE€T BCE KOMIMOHEHTHI L

PS, noagBeprarowmecs Bo3aen-

cTBUIO 0bwero (unn donblen ero 4YacTn) Toka MonHun. [punoxeHwe criegyet NCNnonb3oBaTb BMECTE CO CTaHAapTamu,

yCcTaHaBMMBawWMMMN TpeboBaHns U MeToabl UCMbITAHUW KOMMNOHEHTOB LPS.

[TpumedaHwue—IllapameTpbl, COOTBETCTBYIOWME OTAENBbHbIM 3NeMeHTamMm CUCTEMbI (Hanpumep, yCTponcTeam
3aWNTbl OT UMMYINbCHLIX NMEPEHANPSKEHNN), B NPUITOXEHUN HE PACCMOTPEHSI.

D.2 NapameTpbl TOKa B TOMKE NOPaAXEHUA MOJTHUEWN
[TapameTpbl TOKa MONHUK urparT bonbluyto ponb ans obecnevenus usmndeckon uenoctHoctn LPS v Bknovator
B cebs: nukoBbIN TOK £, 3apsa Q, yaenbhyto sHepruio WIR, npogormkntensHOCTb T 1 KpyTU3HY Toka (di/dt). B cooTBeTCTBUN
C HMXEnpuUBEAEHHbIM aHANM30M Ka)XXabl napameTp Hambonee BaXKeH MNMpu UCCrneaoBaHmm ogHOro U3 npoLueccoB, MNpu-
BOASALWMX K OTKa3y. [lapameTpbl TOKa, UCNONb3yeMble ANsl UCMbITAHUW, SBNSIOTCS KOMBOUMHAUMEN 3TUX BENUYUH, MPUMEHSI-
eMblX B nabopartopun ansi moaenupoBaHus PU3NYECKoro npouecca, NpUBoOAsWEro K 0Tkasy uccnegyemyto vyactb LPS.

Kputepun otbopa ncnonb3ayembix BENUYMH NPUBEAEHb! B

..

B tabnuue D.1 npmuBegeHbl makcumaneHble 3HaveHust I, Q, WIR, T w di/df, ncnonb3yemble ans UCnbliTaHUW, Kak
dyHKUNS HEODXOAMMOro YPOBHS 3aLLUTHI.

Tadbnwua D.1— 3HadveHus napameTpoB, UCTMONBb3YEMbBIX NMPU UCNbITAHUAX ANSl Pa3fINYHbIX KOMNOHEHTOB LPS w

pa3nnyHbiX LPL

KOMNOHEHT OCHOBHbIE apameTpbl TOKa MOJIHAW W 3aLlLUThl OT MOJTHUM IpymevaHune

npotnemsl

MonHue- Opo3nsa B CO- LPL Q NG T

NPUEeMHUK eaAnHeHnsaX (Ha-

npumMmep, TOHKne I 200 <1 ¢ (npnme-

MeTannyeckme | 150 HeHne Q) oneG

NINCTbI) —IV 100 B OAWHOYHOM
NMNYNbCe )

MonHune-npun-| HarpeB ane- LPL WIR T OnpeaeneHue
EMHUK U TOKO-|MEHTOB 3IEKTPU- K/ Om Pa3MepPoB Mo
0TBOA YEeCKOW Uenwu MOK 62305-3

I 10000 [TlpumeHeHune NnomMoraeT COKpa-
1 5600 W/R B agnaba- TUTb KONMNYECTBO

H—IV 2500 TUYECKOWU NCMbITAHUW

KOHoUrypaumm
MexaHundeckue LPL I KA WIR, kIx/Om
BO3dENCTBUSA

I 200 10000
1 150 5600

H—IV 100 2500

OnemMeHTbl KomBuHupo- LPL I kA WIR, k[bx/Om T
coeanHeHnS BaHHOE BO3OENCT-

Bue (TepMmnyec- | 200 10000 < 2 MC (npw-
KOe, MexaHn4vec- | 150 5600 MeHeHne [ v
KOE W 3MEeKTpu- N—IV 100 2500 W/R B oau-
Yyeckoe) HOYHOM WUM-
nynbce)
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Okon4vaHue mabnuus! D.1

KOMNOHEeHT OcHOBHbIE MapameTpbl TOKa MOMHUM U 3aLMTbI OT MOSTHUU MpumedaHue
npodnemsbl
Cuctema 3a-| Jpo3usi B TOMY- LPL | Q Ny KN T OnpegenexHune
3eMI1eHUS KE YCTaHOBKM pasMepoB 0OblY-
| 200 <1 ¢ (npnme- HO OCHOBAaHO Ha
| 150 HeHne Q) oneG MEXaHUYeCKUX
H—1V 100 B OQWNHOYHOM NN XUMUYECKUX
NMNYIbCe) CBOMCTBaxX (Ha-
NnpUMep, KOppPo-
3UA)
YCTpONCTBO KomMmOuHmnpo- LPL 1, KA QsHorTs K WIR di/dt [pumensitoT 1,
3aWwmTbl OT M- | BaHHOE BO34EWN- K/ Om KA/MKC |Qgport M W/R B
NyNbCHLIX NMepe-| CTBUe (TepMu- eAUHUYHOM UM-
HanpsP>KEHNN, |4YecKoe, MeXaHW- | 200 100 10 000 200 nynece (7 <2 mc);
cogepXxawee |4YeCcKoe N SMEKT- | 150 75 5600 150 NPUMEHSIOT A/AL
pa3psAaHUK PUYECKOE) H—IV 100 50 2500 100 B OTAENbHOM
NCKPOBOIo pas- NMNyrbce
paaa
YCTPONCTBO Bosgencreune LPL | Qgports K Heobxoanmo
3alUTbl OT UM-|SNEKTPUYECKON npoBepuTb 00a
NyNbCHbLIX NEpe-| aHeprun (nepe- | 200 acnekra
HaNpPs>KEHUN, |Tpy3Ka Uenn) | 150
coaepxauiee H—1V 100
BnoKKn mertarn-
NOOKCUAHLIX Ba-| Hunanektpuye- LPL 1, KA T Heobxoanmo
PUCTOPOB CKO€ BO3EWNCT- NPOBECTU pPa3-
Bue (npobown au- | 200 < 2 MC (npnme- OeNbHbIE UCMbI-
anekTpuka / ob- | 150 HeHne [ B TaHUA
pa3oBaHNEe Tpe- H—IV 100 OANHOYHOM
LLIVH) NMNYIbCE)

D.3 MNepepacnpepeneHne TokKa
[TapameTpsbl, NpuBeaeHHbIE B Tabnuue

D.1, COOTBETCTBYIOT TOKY MOJTHUU B TOYKE NOPaXXeHUs monHuen. akrmnyec-

KN 3NEKTPUYECKMIN TOK ODbIYHO yXOAUT B 3EMITI0 MO HECKONMBbKMM NYTAM, TaK KAk BO BHEWHUX LPS 00bIMHO NpUCYTCTBYIOT
HECKONBbKO TOKOOTBOAOB W €CTECTBEHHbLIX NPOBOAHMKOB. Kpome TOro, K 3aWmwaemMomMy 34aHUI0 (COOPYKEHUIO) 0ObIYHO
NoAxoaaT NIMHMM KOMMYHUKaUMW (BOAHbIE W ra3oBble TPyObl, SNMEKTPUYECKME U TENEKOMMYHUKALMOHHBIE NMTUHUU U T. N.).

IIns onpepgenenns napameTpoB PaKTUYECKOro ABMXEHUS TOKa B ONpeaeneHHbIX KOMMOHEHTax L
HATO BO BHMMaHue nepepacnpegeneHne toka. [omkHbl ObiTh OUEHEeHbl aMmnnutyga un oopma ckav

PS AOIMKHO ObITh NPU-
Ka TOKA, NPOXOASLLErO

4yepes3 KOMMOHEHT B onpegeneHHon Todke LPS. Ecnv vHanBugyanbHas oueHKa HEBO3MOXHA, TO NapamMeTpbl TOKA MOryT
ObITb OLEHEHbI NOCPEACTBOM Creayiowmx npoueayp.

[1ns oueHkn nepepacnpeaeneHns Toka B npegenax BHewHux LPS moxeTt ObiTb npumMmeHeH KO3ty MeHT KOHDU-
rypaumm k. (cm. npunoxenne C M3K 62305-3). 3T1oT koahPUUMEHT NO3BONSAET NOMYyHYUTb KOINTMHECTBEHHYIO OLEHKY OO0NW
TOKa MOINHUN, NPOTEKALWEro No ToKoOTBoA4amMm BHEWHMX LPS B Hanxygwem cnydae.

I1ns oueHKkn nepepacnpeaeneHns Toka NP HannyMm OTKPbITbBIX TOKONPOBOAALWMX YacTeEN, SMNEKTPUYECKUX U Tere-
KOMMYHUKAUWMOHHBIX NIMHUW, NMOABEAEHHbLIX K 3alULAEMOMY 30aHUIO (COOPYXKEHULIO), MOTYT OblTb MPUHATBI NPUONMKEH-

HO 3Ha4YeHUs K, U K,, NMpUBeaAeHHble B NpunoxeHun E.

OnucaHHbIn NOAXo 4 MPUMEHUM AN OUEHKM MUKOBOIO 3HAYeHWUs1 TOKa, NPOTEKAIOWEro no ogHoMy onpeaeneHHo-
My NyTU B 3eMMi0. BblumcneHne gpyrmx napameTpoB TOKa BbINMOMHEHO HA OCHOBE CNeaAylomnX COOTHOLLEHUN:
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rae x, — 3Ha4YeHue paccMaTpuBaeMmblxX BEMWYUH (NMMKOBbLIM TOK [, 3apsia Q,, yaenbHasa aHepmms (WIR),, kpyTnaHa Toka
(di/dt),,), cooTBETCTBYOLLEE ONPEAEIIEHHOMY MYTW TOKa B 3EMITIO «P»;
X — 3Ha4YeHne paccmaTpmBaemMblX BENUYUH (MUKOBLIW TOK 1, 3apsg Q, yaenbHasa sHeprns (WIR), kpytmnana toka (di/di)),
COOTBETCTBYIOWEE 0DWEMY TOKY MOIMHWUY;
K — KosthduumeHT nepepacnpeaeneHns ToKa;

K. — koadpdurumeHT nepepacnpegenenns Toka ans sHewHux LPS (cm. npunoxenne C MOK 62305-3);

Ks, K, — KOSphPUUKMEHTHI NepepacnpeneneHns Toka npu Hanmyiumm BHELWHUX TOKOMNPOBOAAWMX YACTEN, SNEKTPUYECKUX U

TENEKOMMYHUKALNOHHbLIX NUHUW, BXOASAWMX B 3aluaemoe 3gaHne (coopyxeHue) (cm. npunoxeHwe E).

D.4 Bo3zgencrtBue ToKka MONMHUN

D.4.1 Tepmuyeckoe Bosgencraene (Harpes)

TepmMmnyeckoe BO3OAEUCTBUE TOKA MOMHUWN BbI3BAHO MPOXOXAEHUEM 3MEKTPUHECKOrTo TOKa 4vepes NPOBOOAHUKN UMW
anemeHTbl LPS. Pe3anctnBHbIn HarpeB Takke BO3HUKAET MNMPU 3aMblIKAHUM B TOYKE COEAMHEHUS U BO BCEX U30NNPOBAHHbIX
yactax LPS.

D.4.1.1 Pe3anctnBHbIN HarpeB

PEe3UCTUBHBIM HArPEB MOXET BO3HUKHYTb B NOOOM KOMMNOHeHTe LPS, npoBoasiwem CylweCcTBEHHYIO 4acTb TOKA
MONHUKW. MunHumanbHas nnowagb NonepevyHoro ceyveHuss NPOBOAHUMKOB AOIMKHA ObiThb AOCTATOMHOW AN nNpeaoTBpalle-
HUSA Meperpesa NpoBogHNKOB A0 YPOBHSA, KOrga MOXeT BO3HMKHYTL noxapoonacHas cutyauus. Hapsay ¢ TepMuHecKumm
BO34eNCTBUAMU, onmncaHHbiMn B D.4.1, cneayeTt Takxe nccrneaoBatb MEXaHUYECKYH0 YCTOUYUMBOCTb U KPUTEPUKN OONTO-
BEYHOCTM ANS1 BbICTYNAOWMX YacTen 34aHusi (COOPYKEHUST), NMOABEPKEHHOIO BO3AENCTBUIO KITMMATUYECKNX (DAKTOPOB
n/mnn Koppo3snn. [ns npeaoTBpaleHus yrpo3bl AN XU3HU U 300pOBbS N0AEN N yObITKOB BCNEACTBUE B3PbiBA UK
noxapa Heobxoaumo nccnegoBaTb HarpeBalwWUUCs NPOBOOHUK.

Huxe npuBegeHbl pekoMmeHaauum rno BbIMONMHEHNIO OLUEHKU MOBbILWWEHUSA TeMnepaTypbl MPOBOAHUKA No4 Aewn-
CTBUEM TOKA MOJTHUMN.

AHanMMTU4YeCKUN nogxoa CoOCTOUT B CNeaYIOLWeEM.

MrHoBeHHasi MOLHOCTbL, NpeBpalaiLasicsl B TENNO MPU NPOXOXAEHUN 3NEKTPUHECKOro TOKa, UMeeT BUA:

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

‘ennoBasi SHeEPrusi, NPoOu3BeAeHHas! NOMHbLIM UMMYNbCOM TOKA MOMHWUK, paBHa akTUBHOMY (OMUYECKOMY) COMNPO-
TUBITEHNIO UCCNeayemMblX KOMMOHEHTOB LPS, yMHOXEHHOMY Ha yAEenbHYIO SHEPrUIO MMNyNbca. JT1a TENNoBas 3HEPrus,
BblpaXeHHasi B gxoynsax (k) nnn Bartax B cekyHay (Bt1/c), nmeet Bua;

W =R|idt. (D.6)

[lpn yoape monHmm dpasbl BbICOKOW yOENbHOW 3HEPINMN MONHUKN ABNSAKTCA OY€Hb KOPOTKUMU MO BPEMEHU, W
NosIBNAKOWEECH B 34aHUKM (COOPYXEHUW) Tenno BbICTPo paccemBaeTcd. [1osToMy Takoe siBneHne cuntarT agnabaTu-
YECKUM.

TemnepaTtypa npoogHukoB LPS moxeTt bbiThb oueHeHa cnegyiowmm obpasom:

— —

e—eoza exp— 1], (D.7)
9 v G
rae 0 — 8o — NOBbIWEHNE TeMNeparypbl NPOBOAHUKOB, K;
o — TemMnepaTtypHbIn KO3 PUUMEHT conpotmenenns, 1/K;
W/IR — ypenbHas sHeprns nMmnynbsca toka, hx/Om;
Po — yAenbHOEe OMUYECKOE CONPOTUBNEHUE MPOBOAHUKA B OKpyXxawwen temnepartype, Om-m;
q — NNowWaab NonepeyHoro CeYeHUs NPOBOAHMKA, M2
Y — NMAOTHOCTb Martepuana, Kr/m>;
Cw — TennoBasi eMKOCTb, IDK/KrK;
0 — TeMmneparypa nnasnenus, °C.

3HAYEHUSA XapaKkTeEPUCTUK PUNYECKUX NapaMeTPOB, ONNCaHHbIX B ypaBHeHun (D.7), ans pasnnyHbiX MaTtepuanos,
ncnonb3yemoix B LPS, npmBeaeHsl B Tabnuue D.2. B kavectBe npumepa npumeHeHnst ypasHerHust (D.7) B Tabnuue D.3
NnpuBeAeHbl AaHHbIE MOBbLIWEHUSA TEMMepaTypbl MPOBOAHUKOB, U3TOTOBIMEHHbBIX U3 PasfUYHbIX MartepuanoB, Kak (OyHK-
unsa W/IR v nnowaan nonepeqvHoro ceveHuns npoBOOAHUKA.

Ob6blvHas MONHUA XapaKTepunayeTcsl KOPOTKUM yaapom (Bpemsi nonycnaga meHee 100 MKC) U BbICOKUM MUKOBbLIM
3HAYEHNEM TOKA. B 3TMX yCcnoBmusix HEOBX0AMMO y4MTbIBATb NOBEPXHOCTHLIN 3dPeKkT (CknH-adhdpekT). OaHako Ha NpaKTu-
ke B DONbLUMHCTBE ClyYaeB, CBA3aHHbLIX C KOMMNOHEHTaMn LPS, xapaktepuctmkm martepuanoB (QMHaAMMUYECKas MarHuT-
Has NPOHMLAEMOCTb NpoBogHuka LPS) n reometpudeckas koHdurypauusa (nnowage NonepeyHoro ceveHus nNpoBOaHU-
ka LPS) ymeHblIaoT BO3AENCTBME CKUMH-3ddheKTa Ha NOBbLILWLEHNE TeMnepaTypbl NPOBOAHUKA A0 HE3HAYUTEIBHOIO
YPOBHS.

KOMNOHEHT pa3psiga MonHuK, Hanbonee cnocobCTBYIOWMK HArpeBY, — MEPBLIN BO3BPATHLIM yAap MONHUMN.
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abnnua D.2 — dusmyeckne XxapakTepucTukn marepuanoB, UCMONb3YyEMbIX B KOMMNOHEHTax LPS

MaTtepuan
XapaktepucTuka ATHOMUHU A Markaa (HU3Koyrne- Menb HepxagewLas
poaucTan) cTanb cTanp?
Pg, OM - M 29 - 1077 120 - 107° 17,8 - 1079 0,7 - 107°
a, 1/K 4,0 - 1073 6,5 107 3,92 - 107 0,8 - 107
Y, Kr/m® 2700 7700 8920 810°
0, °C 658 1530 1080 1500
Cq, IDK/Kr 397 - 10° 272 - 103 209 - 103 —
Cy, HXK/KITK 908 469 385 500

3) AyCTEHWUTHAas, He MarHUTHas.

Tabnwunua D.3 — lNoBbilweHne TeMNEPaTYPb! NPOBOAHUKOB C PA3NMYHbLIMU MONEPEYHBIMU CeHYEHNSIMUM Kak pyHkumst WIR

MaTtepuan
i
WIR, MOx/Om

2,5 5,6 10 2,5 5,6 10 2,5 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

3) AyCTEHUTHas!, He MarHuUTHas.

D.4.1.2 TepMmunyeckoe noBpexgeHne B Mecte yCTaHOBKU

TepMmnyeckoe noBpexgeHne B Mecte yCTaHOBKM MOXET MPOU3OUTU BO BCEX KOMMOHeHTax LPS, B KOTOpbIX MOXET
BO3HUKHYTb KOPOTKOE 3aMblkaHue, T. €. B CUCTEME MOMMHUENPUEMHUKOB, 3a30pOB DE30MacHOCTM Ha Crydan UCKPEHUA U T. 4.

B mectax coeauHEeHNs MOXET MPOU3ONTUN OMnmaBliEHUE N 3P03nsd Mmarepuana. B OCHOBaAHUWN 3MEKTPUYECKON OYIU
TeMrneparTypa gocturaeT BbICOKMX 3HAYEHUN U3-3a BbICOKOW MIMOTHOCTU 3MEKTPUYECKOro toka. bonewas 4yactbe TENOBOW
3HEPIMN ODbIMHO PAaCNPOCTPAHAETCH MO NOBEPXHOCTM MeTanna wnm b6nusko o1 Hee. Bbicokas Temneparypa, BO3HUKALO-
Las HEMOCPEACTBEHHO B OCHOBAaHUM AyIU, SIBMSAETCA U3DbITOYHON N MOXET ObITb MOrMoweHa MeTansomMm npoBogHUKa, a
ee N3bbLITOK MOXET BbITb paccesH NyTemM MU3NyYeHUs Tenna Unu 3aTtpadveH Ha NnasfneHne Unn BbiNnapmBaHue metanna.
MHTEHCMBHOCTBL Mpouecca 3aBUCUT OT aMnnutydbl U NpogosKNTENBbHOCTU TOKA.
D.4.1.2.1 Obwmne nonoxeHus

[1ns BbMUCNEHUS TEPMUYECKUX BO3AEUCTBUN HA MEeTann4eckue noBepxHOCTU B TOYKE BO3JENCTBUA TOKA MOJTHUN
Obinn paspadboTaHbl HECKONMBbKO TEOpeTUYEecKuX moaenen. B Hactoswem craHgapTe npuBegeHa TONbKO MOAENb BblpaB-
HUBaAHUSA NOoTeHunanos. [lpumeHeHne 3Ton Mmogenm ocobeHHO 3MPDEKTUBHO ANSA TOHKUX MeTannmMyecknx NOBEepXHOCTEN.
Bo Bcex cny4asix gaHHbIn METOL, NPUBOANT K KOHCEPBATUBHbLIM pe3ynbraramM, NOCKONMbKY B KA4YeCTBE Mnocrtynara npuHATo
TO, YTO BCH 3HEPrusi, BO3HMKalIOWAs B TOYKE BO34ENCTBUSA MOJIHUWN, UCMONb3YETCH Ha NNaBneHue Unu BbiNnapuBaHue
MaTepuanoB NPOBOAHMKA Be3 yyeTa pacnpocTpaHeHus Tenna BHYTpM metanna. B apyrmx mogensix ncrnonb3oBaHa 3aBu-
CUMOCTb MOBPEXOAEHNS B MECTe BO3AENCTBUA MOMHUM OT NPOOOINKUTENBHOCTU UMMNyNbCca TOKa.
D.4.1.2.2 Mopenb CHWXEeHWSA pasHOCTU MOTEHUMANOB
loTpebnaemyto aHeprnio W B OCHOBaHUM 3NEKTPUYECKON AYIM PacCUUTLIBAOT KaK NPoOu3BeAeHNe PasHOCTU MO-
TeHUManoB aHoga/katona U, . W 3apsiga MonHmm Q:

W = Jug o (£)i(t)dt = ug ¢ [i()lat. (D.8)
0 0
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aK KaK Uy c NMPaKkTUYeCKN KOHCTaHTa B AuManasoHe paccMaTtpuBaeMbiX 3HAYEHWW TOKa MOMHUK, TO SHeprusi B

OCHOBaHWW Oyrn 3aBUCUT OT 3apsga MmonHum Q.

Pa3HOCTb MOTEHUMAaNoB MeXay aHOAOM/KaToAOM U, . AOCTUraeT 3Ha4YeHUM B HECKONbKO AecsATKOB BT.
YNpoweHHbIN Nogxod npeanonaraet, uTo BCA SHEPrusi, odpasyowasics B OCHOBaAHUW 3MEKTPUHECKON Oy, pPacxo-

OyeTcs TONbKO Ha nnaeneHwe martepunana. B ypaBHeHun (D.9Q) ncnonb3oBaHO 37O NpeanonoXeHne, HO OHO 4acTo AaeT

3aBbIWEHHYIO OUEHKY 0bbema nnaBneHus.

V= —/ =7 & 5% ~ D.9
¥ Ew{ﬂa_ﬂu) {:5 ( )

3.

rae V. — obbem nnaBneHus mertanna, M
Uy c — PA3HOCTb NOTEHUManoB Ha aHoge/katoae (NPUHATaA Kak KoHCTaHTa), B;
— 3apsa monHun, Kn;
Y — MNOTHOCTb MaTtepuana, Kr/m>;
Cw — Tennoemkoctb, /KrkK;
0, — Temnepartypa nnaeneHus, °C;
0, — TeMmneparypa okpyxatwen cpeapbl, “C;
C, — yaenbHas tennota nnasnexHus, Lx/kr.

3HAYEHUA XapakTePUCTUK PU3NYECKNX NApaMETPOB, UCMONb3yeMbIX B ypaBHeHnn (D.9) Ans pasnnyHbIX MmaTepua-
noB, npumeHsiemblXx B LPS, npuBegeHsl B Tabnuue D.2.

B ocHOBHOM, paccmaTpuvBaeMbin 3apsg — 3TO CyMMa 3apsgoB BO3BPATHOMO yaapa MONHUM U TEKYLLEro ToKa
MOIMTHUW. J1abopaTopHbIM ONbIT NOKasar, 4YTo BO34ENCTBUE 3apsda BO3BPATHOIO yaapa MOJITHUM HE3HAYUTENBHO MO CPaB-
HEHWUIO C BO3OENCTBUEM 3apsga MOIMHUN.

D.4.2 MexaHu4Yeckme Bo3gencTBuUA

MexaHn4eckoe BO34ENCTBME TOKA MOJSTHMM 3aBUCUT OT aMninTydbl U NPOAOIDKUTENBHOCTU TOKA, a TakKe OT Xapak-
TEPUCTUK YNMPYrocTn marepuna, Ha KOTopbin BO3gencteyeT MonHusa. MexaHn4veckoe BO34ENCTBUE TaKKe 3aBUCUT OT Tpe-
HUA Mexgy Jactamm LPS, ecnm ato nmeet mecTo.

D.4.2.1 MarHntHoe B3anmMmoaencTBue
MarHnTHble Ccunbl BO3HUKAIOT MEXAy ABYMS MPOBOAHUKAMUW NO4 BO3AEUCTBMEM 3NEKTPUYECKOIO TOKA WU, €CINU
CYLLECTBYET TOMNbKO OAWH NPOBOAHUK MEXAY €ro 4actaMmu, obpasyowmmm yron nunm neTnio.

Ecnn TOK npoxoauTt no nocrneaoBarteribHOW Uenu, aMmnnutyga SNekTpoanHaMmmnyecknx cun, BO3HMKAKLWUX B Pas-
NMUYHBIX yYacTKax Uenu, 3aBMCUT Kak OT aMnnuTyabl TOKA MONMHUN, Tak N OT KOHurypaumm uenn. MexaHmnyeckoe BO34eN-
CTBUE CWIT 3MNEKTPOMarHNTHOINO B3aMMOOENCTBUSA 3aBUCUT HE TONbKO OT aMninTydbl TOKa, HO Takke n OT PopMbl NPOBOA-
HUKa, CUIbl TOKA, ero npoaoriKNTENbHOCTN, KOHUIypaunm CUCTEMBbI.

D.4.2.1.1 SnekTpoanHaMN4eCKNe CUIbl

INEKTPOANHAMUYECKNE CUMbl, BO3HMKAOWWE Noa BO3AEUCTBUEM TOKA / B NPOBOAHUKE, UMEIOLLEM napannernb-
Hble Y4aCTKU ANUHOW [, HA paccTosaHUKM d, Kak NokasaHo Ha pucyHke D.1, moryT 6biTb NPUONIMXKEHHO BbIMUCIEHBLI NO
crnegyowen opmyrne:

'S

C W

U ;2 -7 ;2
Fy = teitnl=2.107 AL (D.10)
rae F(f) — anektpognHammndeckasl cuna, H;
[ —TOK, A;
U, — MarHuTHas NPOHULAEeMOoCTb Bakyyma, 471 - 10~/ TH/m;
[ — AnvHa NpPoBOAHUKOB, M;
d — paccTosiHne Mexay nNpsMbiMU naparnsienbHbIMU MPOBOAHUKAMN, M.

PucyHok D.1 — Obwas cxema gByx NPOBOAHMKOB ANS BbIMUCIIEHNS 3MEKTPOANHAMUNYECKON CUTbI
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B LPS yacto npumMeHsiioT pacnonoXeHne npoBogHUKOB nod yrnom B 90° ¢ coeguHeHneEM NPOBOAHUKOB BOMMN3n
yrrna, Kak nokasaHo Ha pucyHke D.2. Cxema HanpspkeHun gns aton KoHdurypauum nokasaHa Ha pucyHke D.3. OceBas
cuna, BO3HMKAIOLWAas Ha ropu3oHTarnbHOM MPOBOAHUKE, UMEET TEHAEHUUIO BbITACKMBATb MPOBOAHUK U3 COEOUHEHUS.
3Ha4YeHne cunbl Ans ropn3oHTanbHOro NPOBOAHUKA onpeaensoT ncxoast u3 NMKoBoro 3HadeHust toka 100 KA v AnuHbI
BepTUKanbHoOro npoeogHuka 0,5 m (cm. pucyHok D.4).

—_ F
-+
Y
F
PucyHok D.2 — KoHdurypauwus PneyHok D.3 — Cxema pacnpe-
NpoBoAHUKOB B LPS OeNneHNs HanPsXKEHN ONS KOH-

dourypaumm npoBOAHUKOB, Npea-
CTaBlIEHHOW Ha pucyHke D.2Z

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

[TpunmedyaHwmne—[lukoBoe 3HaveHne Toka 100 KA n anvHa BepTUKanbHoro nposoaHuka 0,5 m.

PucyHok D.4 — [padomnk 3aBUCMMOCTN CUMNbl HA €auHULY ANWHbI F NS rOpU30oHTanbHOMO NPoBOAHUKA,
N300paxKeHHOro Ha pucyHke D.2

D.4.2.1.2 BnnsaHne anektpognHaMNYeCcKux CUI

MrHOBEHHOE 3Ha4YeHne 3NEeKTPOAMHAMUYECKOW curbl F(f) NponopunoHanbHO KBaapaTy MrHoBeHHoro toka I(f)?.
[Ins aHannaa pocta HanpshkeHUs B MeXaHu4eckon cTpyktype LPS Heobxoaumo oueHuTb ynpyryo aedopmaunio o(f) u
ko dpumumeHT ynpyroctn k cTpyktypbl LPS. YacTtora cobeTBeHHbIX KONebaHmn (CBSI3aHHAA C yNpPyrocTtbio) U NOCTOSIHHAS
nedopmaumnsa LPS (cBs3aHHas ¢ ee NNacTUYHOCTBIO) SIBNSAOTCA Hanbonee BaXHbIMU napameTpamu. Kpome Toro, BO
MHOIMX cnydasix BO34EUCTBNE CUIT TPEHUS BHYTPU CTPYKTYPbI TaKke MMEET CYLWECTBEHHOE 3HAYEHME.

AMnnutyga konedbanmm ynpyrom cTpyktypbl LPS, BbI3BaHHbLIX 3MEKTPOAVHAMMYECKON CUIMOW, BO3HUKAIOLWEN MOA
BO3AEUCTBMEM TOKA MONMHUN, MOXET OblTb OUEeHeHa C NOMOLWbIO AnddepeHUManbHOrO ypaBHEHUS BTOPOro nopsigka.
KrnioveBbiM dhakTopoM SIBNSIETCH COOTHOLWEHUE Mexay NpoaosPKUTENbHOCTBIO MMMyNbCa TOKA U NEPUOOOM €CTECTBEH-
HbIX MeXaHn4eckux konedbanmm cTpyktypbel LPS. ObbivHo ans LPS xapaktepeH bonbwon nepmnog eCTeCTBEHHbLIX Koneba-
HUW CTPYKTYpPbl LPS n manein nepmnog konebannm nog BO3AENCTBUEM 3NEKTPOANHAMUYECKUX CUN. B 3TOM cnydyae Makcu-
ManbHOE MEXaHU4YEeCKOEe HanpshkKeHne BO3HMKaEeT MNOCre NpekpaweHUus MNyrnbca ToKa M MMEET 3HAYEHUE HUXKE, YEM
npu BO3AEUCTBUM MONHUN. B BONbWIMHCTBE CrNy4YaeB MakKCUMalbHbIM MEXaHUYECKUM HaNpsi>KeHUEM MOXHO NpeHeb-
peyb.

[Inactuyveckas gedopmaums BO3HUKAET, KOraa HanpsiXeHue npu pacTsiKeHUW NpeBbIWaeT npeaen nnacTU4YHOCTU
martepuana. Ecnm martepuan, 3 KOToOporo coctout cTpyktypa LPS markmn, Hanpumep antoMmHUN Ui OTOXXKEHHas
Medb, SNEKTPOANHAMUYECKUE CUMMbl MOTYT U3OTHYThb NPOBOAHUKM B yrnax v netnsx. JomkHel ObiTe paspaboTtaHbl cneuu-
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anbHble KOMNOHEHTBI LPS ansa toro, 4tobbl NPOTUBOCTOATE 3TUM CUITAM U MOBLICUTL YNPYroCcTb COOTBETCTBYIOWMX SI1e-
MEHTOB.

[TonHOEe mMexaHun4vecKkoe HarnpsikeHune B CTpyktype LPS 3aBucut o1 mHTEerpana BpemMmeHu, NMpunoXeHHOW Cunbl W,
Takum 00pas3om, OT yAENbHOW 3HEPINK, COOTBETCTBYIOWEN MMNYNbCY TOKA. OHO TakXe 3aBUCUT 0T POPMbl UMNYINbCa TOKA
N ero NPOAOINKUTENBHOCTU (N0 CPaBHEHUIO C NEPUOAOM ECTECTBEHHLIX KONebaHmm CTpyKTypbl). Bce 3tm napameTpsl
OOIMKHbI ObITb YYTEHbI NPU UcnbITaHUAX LPS.

D.4.2.2 TloBpexgeHne yaapHOU akyCTUYeCKOU BOJTHOW

Ecnn TOK MONHUKM OABWMXETCH MNo ayre, T0 BO3HMKaET yaapHas BonHa. Cvna yaapa 3aBUCUT OT MUKOBOIO 3HAYEHUS
TOKa MOJTHUM N MHTEHCUBHOCTU MNOBbLILLEHUS TOKA MOITHUMN.

OB6bIYHO NOBPEXAEHUS, BbI3BAHHbIE aKyCTUYECKOW yOAPHOW BONHOW, SIBNSOTCS HE3HAYUTENBbHBIMU ANA MeTaniun-
yeckux vacten LPS, HO MoryT HaHecTn noBpexaeHus OKpyXatwmum obbekTam.

D.4.3 KombnHupoBaHHbIe BO3OeNCTBUSA

Ha npaktnke n TennoBble, 1 MEXaHU4YECKUE BO3LAENCTBUA MPOUCXOAAT OQHOBPEMEHHO. TemMmneparypa nnaBreHuns
MaTepnanoB KOMNOHEHTOB LPS (NpyTbl, 3aXXnmbl U T. A4.) A0IMKHA ObITb 4OCTATOYMHOM ANS TOro, YTobbl n3bexartb pasmsr-
YeHUs1 MaTepunanoB, B NPOTUBHOM CIly4ae MOryT NpOU3ONTU CyLEeCTBEHHO Bonee 3HaunTenbHbIE MOBPEXaeHus. B ypes-
BblHAWHbLIX Cny4YasiXx NPoOBOAHUK MOXET MPu B3PbIBE pacnnaBUTbCA U MPUYMHUTL 3HAYUTENBHOE MOBPEXAEHUE 3OaHUI0
(COOPYKEHUIO) U €ro oKpyXxawLen cpege. Ecnn nonepevHoe ceveHne meTanmna gocratodvHo, TO HEODXOAMMO NPOBEPUTL
TONBbKO €ro MexaHn4eckyto LenoCTHOCTD.

D.4.4 UckpeHune

B obwem cny4vyae MCKpeHUe onacHoO TOMBbKO B NOXapoonacHow cpede. Ha npaktuke vawe BCero UCKPEHUE He
BNUSIET HA KOMMOHEHTbI LPS.

MoryT npon3onTn gBa pasfnydHbIX TUMa UCKPEHUSA. TEPMUYECKOE UCKPEHUE N UCKPEHNE, BbI3BAHHOE MOBbLILLEHUEM
HanNpsPKeHns. TepMUYECKOe UCKPEHUE NPONCXoanT B Crydae, Korga oYeHb BbICOKMW TOK BO3HUKAET B MECTE COEQNHEHUS
OBYX NpoBOAAWMX MmaTepuanoB. Hanbonblwee TepMUYECKOE UCKPEHUE MPOUCXOAUT B MECTE KOHTaKTa, eCnn cuna npw-
Xatma cnmwkomMm mana. OHO BbI3BAHO BbICOKOW MMNOTHOCTbIO TOKa U cnabbiM KOHTAKTOM. IHTEHCUMBHOCTb TENnOBOIO
NCKPEHUA CBA3aHa C yaelNbHOW 3HEPrMen, N No3ToMy camMmon KpUTudeckon hasonm MONMHUKM SBMSETCH NEPBbIN BO3BPAT-
Hbin yaap. VickpeHne, BbI3BAHHOE MOBbILLEHMEM HaNPsXXEHUs, NPONCXoauT B Crnydae, Korga TOK UAET Mo KPUBOIMHENHO-
MY, U3BUIIUCTOMY NyTU, HAaNpUMep B COEAMHEHUN, U HaAaBeAEHHOE Hanps)XeHne, BO3HMKaluWee B NeTne, NpeBbIlLAaeT
HanNpsbkeHne npobosa mexay mertannumyveckumm dactsamun. HaBegeHHoe HanpshkeHne nponopumoHanbHO COOBCTBEHHOW
NMHOYKTUBHOCTUN, YMHOXEHHOW HA KPYTU3HY TOKa MOINHUW. [103TOMY ANs UCKPEHUS, BbI3BAHHOIO MNOBLILLEHUEM HarpsiKe-
HUSA, CaMbIM KPUTUYECKUM KOMMOHEHTOM MOJIMHUWM SBMNSAETCH Mocneaylwmn oTpuyaTternbHbin paspsa.

D.5 KomnoHeHTbI LPS, cBA3aHHbIe C HUMU NpobnemMbl U UCcrieayemMblie napamMeTphl

D.5.1 Obwme nonoxeHus

Cuctembl 3aWmnTbl OT MOMHUMU ODBLIMHO CO34al0T U3 HECKONMbKUX Pa3NINYHbIX KOMIMOHEHTOB, KaXAbIW U3 KOTOPbIX
BbIMOJIHAET onpeaeneHHyo PyHKUNIO B CUCTEME. XapaKTep KOMMOHEHTOB U yAelnbHOE HanpsiXeHne, KOTOPOMY OHWU
noaBepratTcs, TPebyoT OTAENBHOINO aHanuasa npu npoBeaeHnn nadopaTtopHbIX UCMbITAHUA AN MPOBEPKU UX XapaKTe-
PUCTUK.

D.5.2 MonHuenpueMHUK

Cucrtembl MONHUENPUEMHUKOB ODbIMHO MOABEPralTCs MEXAHUYECKUM U TEPMUYECKUM BO3dencTBusam (cm. D.5.3),
OQHAaKO cregyeT yunTbiBaTh BbICOKYIO 4OSI0 TOKA MOJTHUN, NPOXOASLWEro Yepes3 MONMHNENPUEMHUK. B HEKOTOPBLIX chny4dasx
obpasyeTcs spo3ns noa BO3AENCTBUEM 3MEKTPUYECKON AyrK, 0CODEHHO B €CTECTBEHHbIX KOMNOHeHTax LPS, Hanpumep
B BUAE TOHKUX METANINYECKUX MOKPLITUN KPOBIMU UMW CTEH (e MOXET NMPOU3OUTU NMPOBON NN Ype3mMepHOe NOBbILLEHNE
TeMNepPaTypbl NMOBEPXHOCTUN) N BPEMEHHO MU3ONUPOBAHHbLIX YacTeN.

[na nccnegoBaHns 3po3vn Nog BO3AENCTBUEM 3MEKTPUYECKON OAyIrv criegyeTt paccMoTpeTh ABa MMaBHbIX NapameT-
pa UCNbITAHUW. 3apsa NPOAOIIKUTENBHONO TOKA U BPEMS €ro npoTEKaHUS.

3apsig, onpeaensieT SHeEPruio B OCHOBaHUK Ayrn. B vacTtHoOCTH, AnuTenbHble yaapbl ABNSIOTCH HAMbonee BaXXHbIMW
ONns8 3T0ro BMaa BO3AEUCTBUS, TOMAA Kak KOPOTKUMM yaapamMu MOXHO NpeHebpevb.

[TpoAOIMKNUTENBHOCTL MPOTEKAHNA TOKA UIPaEeT BaXHYIO pOoNb B HarpeBaHnn martepuanoB. [1pogonxmntenbHOCTL
TOKa, UCMONb3yemMas Nnpu UCMbITAHUSAX, JOIMKHA BbiTb COMOCTaBMMa C NPOAOITIKUTENBHOCTBIO TOKA ANMTENBbHOIO yaapa
(o1 0,5 0o 1 c¢).

D.5.3 TokooTBOALI

OCHOBHblE BO3AEUCTBUSA HA TOKOOTBOAbLI NpeacTaBnsoT cobown:

- TEPMUYECKNE BO3OENCTBUS, Bbl3BAHHbIE PE3UCTUBHBIM HArNPEBOM,;

- MEXaHN4YecKne BO3OEVNCTBUS, Bbl3aBaHHbIE MArHUTHbIM B3aMMOAEUCTBMEM, KOrga TOK MOIMHUM MPOTEKAET MO pac-
NONOXEHHBbIM PAAOM MPOBOAHUKAM, U3MEHSAET HanpaBleHne CBOEro ABMXEHUs (M3rmbbl Unn CBA3M MeXJy MPOBOAHW-
KaMKn, PaCnoONOXEHHbIMU Mo YINOM OTHOCUTENBLHO APYr apyra).

B 6onblIMHCTBE CrNy4YaeB 3TU ABa BUAA BO3AENCTBUN HE 3aBUCAT APYr OT Apyra, U nostoMmy MoryTt 6biTb NPOBEAEHb!
HE3aBUCUMbIE NAbopaTopHblIe UCTMbITAHUSA AN NPOBEPKU KaXAoro BO3AEUCTBUSA. ITOT Noaxon MOXeT bbiTb MPUMEHEH
BO BCEX Cny4asiX, KOrga BO3HMKAIOWMWN HArPeEB HE N3MEHSAET MEXAaHNYECKMX XapaKTEePUCTUK MNMPOBOOAHUKOB.

D.5.3.1 Pe3auctTnBHbIN HarpeB
PacyeTbl U UBMEPEHUSA, CBSA3aHHbIE C HArpeBaHWEM MNPOBOAHUKOB Pa3lMYHbIX MOMepeYHbIX CeYEeHUN N3 pPasHbIX
MaTeEpPUarnoB, BblI3BAHHLIM TOKOM MOSTHUWM, Dbl NccnegoBaHbl HECKONbKUMKW aBTopamu. OCHOBHbIE PEe3yrbTaTbl 3TOW
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paboTbl ¢ rpadmkamm n cbopmynamm npueeaeHs! B D.4.1.1. NMoatomy B 0bwem cnyvae HET HEOBXOAMMOCTU NPUMEHEHUS
nccnegoBaHnnM ans nNpoBEPKU NOBEAEHUA MPOBOAHMKA NPU NOBbLILLEHUN TEMMEPATYPHDI.

Bo Bcex cnyuvasix, ans KOTopbIX Tpebyetca wccnegoBaHne napameTpoB NPOBOAHUKA, AOMMKHO ObiTb YYTEHO
criegyoulee:

- OCHOBHbIMM HccregyeMbiMn nNapamMmeTpamMmn B 3TOM clydae SBNAITCA yaeribHasa 3Heprnsa n npoaonKnTenbHOCTb
nMNynbca ToKa.

- [oBbiWeHWe TemnepaTypbl N3-3a PE3NCTUBHOIO HarpeBa 3aBUCUT OT yOAenbHOW 3Heprun. Kccnegyemble Ynco-
Bble 3HAYEHUS OOMXKHbI COOTBETCTBOBATH MNEPBOMY yAapy MONHMK. Kak npaBunno, gaHHbIe NOJNyYeHbl NPy UccrnegoBaHnm
NONMOXUTENBHbLIX Pa3psaoB.

- [1pogoIMIXUTENBHOCTE MMNYNBbCA TOKA MOMHMN OKAa3bIBAET pellalLllee BO3AENCTBUME HA npouecc TennoobmeHa ¢
OKpYXXaloLWen cpeaon uccnegyemoro npoBogHunka. B 6onbWMHCTBE CryvaeB NPoAoIKUTENBHOCTE MMIMNYIbCa TOKA Ha-
CTONBKO KOPOTKA, YTO MNPOLECC HarpeBa MOXHO cHuTaTbh agnabaTUyecknm.

D.5.3.2 MexaHn4YecKkune Bo3gencTeBus

Kak nokazaHo B D.4.2.1, mexaHn4eckne B3anMOLEVNCTBUSA BO3HUKAIOT MeXAy NPOBOAHUKAMM, MO KOTOPbLIM MPOXO-
OUT TOK MONMHUK. Bo3HuKawwas cuna nponopunoHanbHa TOKy, NpoxogswemMy B NPoBogHMKAX (MN KBagparty ToKa, eCcrnu
nceneayeTcs otaenbHbIM M30THYThIM NPOBOAHKMK), U 0DpaTHO nponopuuoHanbHa PacCTOSIHUIO MEXAY MNPOBOAHUKAMM.

CuTtyauuns, B KOTOPON MNOSIBMSIETCA MEXaHMYEeCKOe BO34ENCTBUE, BO3HMKAET, KOorga NnpoOBOAHUK MMEET METNo UMK
N3OrHyT. ECnn no TakomMmy NpoOBOAHUKY MPOXOAUT TOK MOJSIHUM, Ha NPOBOAHUKM OENCTBYET MEXaHu4vecKkas cura, KoTtopas
MOXET YBENUYUTL MNETMNO UMK YIon, 1, TakuMm 0dpasom, U3OrHYTb NMPOBOAHUK HAPYXY. BennunHa 3ton cunbl Nponopumo-
HanbHa KBagparty aMmnnutydbl Toka. Heobxognmo TOYHO NPeacTaenATb OTIIMYUE MEXAY INEKTPOANHAMUYECKON CUNOWN,
NponopunoHanbHOW KBagparty aMmnnutygbl TOKa, N YNPYrMmMm HanpsbkeHnem, KOToOpoe 3aBUCUT OT MEXaHUYECKMX CBOWUCTB
cTpykTypbl LPS. na ctpyktypbl LPS ¢ 0THOCUTENBHO HU3KMMKN €CTECTBEHHBIMU YacTOTaMU yrpyroe HanpsixeHme, BO3HU-
Kalowee B CTPykType LPS, 3HaunTtenbHO HMXKe, Yem anekTpoanHammuyeckas cuna. B stom cny4ae oTcyTCTBYET HEODXOAW-
MOCTb NabopaTopHbIX UCCNeaoBaHUN ANsl NPOBEPKUN MEXAHUYECKOITo NMNOBEAEHUS U3OTHYTOro nog NPsMbIM YIIoOM NpPo-
BOAHMKA, €CNN BbINONHEHbI CTaHAapTHble TPeboBaHUA K NNowagn ero nonepeYHoro Ce4YeHus.

Bo Bcex cnyvasix, korga Heobxoanmbl nabopaTtopHble UCnbliTaHUs (cneyuanbHO Anst MSArKMX martepuanos), OOMXK-
Hbl ObITb YYTEHbI Crieaylowmne nonoxeHns. Crnegyer paccMoTpeTb TPU nNapamMmeTpa NeEPBOro BO3BPATHOIO yaapa. npogor-
XUTENBHOCTL, YAOENbHYIO SHEPINIC UMIMYIbCA TOKA WU, B Cny4yae TBEPAbIX CUCTEM, aMNnuTyay TOKa.

OT NpoaoIIKUTENBHOCTU UMNYIbCAa TOKA, NO CPABHEHUIO C NEPUOAOM €CTECTBEHHBLIX MEXAHUYECKUX KONebaHnn
CTPYKTYpbl LPS, 3aBUCUT TN MeXaHN4YEeCKOro BO34ENCTBUA HA CUCTEMY C TOYKU 3PEHUSA CMELLLEHUS:

- Ecrn npogornxXutenbHOCTE MMNYIbCa TOKA HAMHOIO MEHbLUE, YeM Mepuod eCTECTBEHHbIX MEXaHUYeCKUX KoJsle-
baHmn cTpykTypbl LPS (HopmanbHbin cniydan ans CTpyktyp LPS, nogBeprHyThIX HaANpsiKeHUo MMNyrnbCamMmm TOKa MOJT-
HUK), TO Macca N 3NacTUYHOCTb CUCTEMbBI MPENATCTBYIOT CMELLEHUIO, U MO3TOMY COOTBETCTBYIOLLLIEE MEXAHNYECKOE Harpsi-
XEHME MO CYWECTBY CBA3a@HO C yAENbHOW 3HEprven uMmnyrbca toka. [lukoBoe 3Ha4veHne nmnynbca ToKa UMEEeT OrpaHu-
YeHHOe BO3AeUNCTBUE.

- Ecnn npoaormkuTenbHOCTb MMIMYNbCa TOKA COMNOCTaBMMA C MNEPUOOOM €CTECTBEHHLIX MEXaHNYECKUX KonebaHun
CTPYKTYPb! UITN BbIWIE HEr0, CMELWEHNE cucTeMbl Bornee YyBCTBUTENBHO K pOpME CKayKa MPUNOXEHHOro HanpsikeHus. B
3TOM Cly4vae NUKOBOE 3HAYEHME UMMNYINbCa TOKA U ero yaernbHas 3HeEPrsa AO0MKHbI ObiTb BOCNPOU3BEAEHb! MPU UCTIbITA-
HUSAX.

YaenbHasi SHEPrnsi UMMynbca ToKa BIUSET Ha HanpshKeHWe, KOTOPOe BbI3bIBAET YNPYIyd U NacTUYeckyto aedop-
Mauunto cTpyktypbl LPS. PaccmaTtpuBaemble yncrnoBble 3Ha4eHUS COOTBETCTBYIOT NEPBOMY yAapy MOJTHUM.

MakcumanbHoe 3HaYeHue UMMyrnbca ToKa BIUAET HA MakcumarnbHOe cMeleHune CTpykTypbl LPS B crniyvae TBep-
OblX CUCTEM, UMEILNX BbICOKYIO YacTOTy €CTECTBEHHbIX KonebaHun. PaccmaTpuBaemble YNCIIOBbIE 3HAYEHUSA COOTBET-
CTBYIOT NEPBOMY yaapy MOJTHUMN.

D.5.3.3 CoeanHNTENbHbLIE KOMMOHEHThI

OINEMEHTbI COEAMHEHNS CMEXHBIX NPOBOAHUKOB LPS saBnsaoTcs Hanbonee BEpPOSITHBIMU MECTAMU MEXAHUYECKUX
N TEPMUYECKUX MOBPEXIEHUMN.

B mecTte pasmelleHns coeguHeHusi, Korga rnpoBOOHUKN COeduHEHbl nog npsMblM yrImioM, OCHOBHbIE BO3OEWUCTBUS
HaNPsKEHUN CBS3aHbl C BO3HUKAOWMUMN MEXAHUYECKUMN CUNAMKN, KOTOPbIE CTPEMSATCS pacnpsMnTb U3rnbd npoBOAHW-
Ka 1, npeogoneBas COMNPOTUBIIEHNE CUMbl TPEHUA MEXAY 3MeMeHTaMun COeAMHEHUS U MPOBOAHUKAMW, PaCTArMBaloT
3MeMeHTbl coegnHeEHUA. [1oABNeEHNE 3NEKTPUYECKON Ayrn BO3MOXHO B MECTax KOHTakta yacten. Kpome Toro, onpege-
NNEHHOE BIIMSIHWE OKa3blBAeT HarpeBaHWe MNOBEPXHOCTEN KOHTAaKTA.

JTabopaTtopHble UCMbBITAHMA MOKa3anu, YTo BblAENUTb KaXX0€ BO3AENCTBME O4veHb TPyaHO. Mexanudeckas cuna
BO3HMKAET M3-3a NOKanbHOro nnasneHns obnactn koHtakra. OTHOCUTENBHOE CMELWLEHNE MEXAY YacTsSMU SNEMEHTOB
COEAMHEHNS CNOCODBCTBYET BO3HUKHOBEHUIO INEKTPUYECKOW OYIM U NMocneayrowemMy MHTEHCUBHOMY MOBbLIWLEHUIO TEMIE-
paTypbl.

B oTcyTcTBME AOCTOBEPHON Mogenun nabopaTopHble UCNbITaHUS HEOBX0AMMO NPOBOANTL Tak, YTODbLI NpeacTaBUTb
Hanbonee BMN3KO K pearnbHbIM YCNOBUSIM NapamMeTpbl TOKA MOJTHUA B CAMON KPUTUYECKOW CUTyauun, T. €. Ansl Napamer-
POB TOKA MOJITHMM AOOIKHbI ObITb NPOBEAEHbI CrieunarnbHble UCTbITAHUS.

B gaHHoM crniydae cnegyert uccrnegoBartb TPU OCHOBHBIX NapameTtpa: NMUMKOBOE 3HAYveHue, yaellbHYI0 SHEPruio U
NPOAOITKUTENBHOCTE MMMNYINbCa TOKA.
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MakcnmanbHoe 3Ha4YeHue MMNyIbCa TOKA BbI3bIBAET MaAKCMMAalbHYIO CUIY U, €Cln 3NeKTpognHamMmudeckas cuna
HATSXXEHUS MPEBLIWAET CUNY TPEHUSA, MaKCmarnbHoOe cMmelweHne cTpyktyp LPS. Vccnegyembie 4umcnoBblie 3HAYEHUS
OOIMKHbI COOTBETCTBOBATL NepBomy yaapy. Ob6bIMHO OnybrnmMKOBaHHbIE JAHHbIE NONYYeHbl NPU aHanNM3e NoNOXUTENbHbIX
pa3psa0B.

YaenbHas sHeprnst UMMNynbca ToKa Bbl3bIBAET HArPeBaHNE KOHTAKTHbLIX MOBEPXHOCTEN, rae DONbLLON TOK NPOXoAnT
yepes HebONbLIYIO NNOWAAb KOHTaKTa. Vccnegyemblie YMCNOBbIE 3HAYEHUSA AOMKHbI COOTBETCTBOBATL NEPBOMY yaAapYy.
Ob6bIYHO AAaHHbIE MONYYaloT NMPU aHanu3e NONOXUTENbHbIX Pa3psaoB.

[TpogomKUTENBHOCTE UMMMYyINbCa TOKA BMUSAET HA MakCumalbHOE CMELWLEHNE CTPYKTYPbl NOCNE TOro, Kak rnpeBbl-
LeHa cuna TPEeHUs, 1 UTPaeT BAXHYIO PONib B SBMEHUAX Tennornepegadm B marepuanax.

D.5.3.4 3azemnurtenu

Ha npaktnke npobnembl ¢ 3nekKTpogamn 3a3eMieHnss CBS3aHbl C KOPPO3NEW U MEXAaHUYECKUMU MOBPEXOAEHUS-
MW, BbI3BAHHbIMW HE3NEKTPOANHAMUNYECKUMU cunamn. PaspylleHne anekTpoga 3aszemMriieHnss He UMEET CyLEeCTBEHHOIo
3Ha4veHusl. OgHako HeobXoaMMO TakXe y4YUTbIBaTb, YTO, HECMOTPS HA HanU4Yne TOKOOTBOAOB, 06bIMHO LPS nmeet He-
CKOJIbKO 3MNEeKTPOAOB 3a3eMIIeHUs. TOK MONMHUU OENUTCHA MeXAy HECKONbKUMW anekTpogamu 3azemrneHuns LPS, ymeHb-
Las KOPPO3nUo BCNeACTBNE BO3AEUCTBUS CTEKAIOLLEro TOKA.

B aTom cny4ae B npouecce UcnolTaHny cnegyeT pacCcMoOTPEeTh ABa OCHOBHLIX NapameTpa. 3apsa v NpoaomKnTenb-
HOCTb MMNyNbCa TOKA (NPOAOITKUTENBHbLIN pa3psa).

- 3apsag onpeaensiet 3HEepPruid U TOK, CTeKawwmn B 3emMrnio. B 4acTHOCTH, 3HEpPrMen NepBOro ygapa MOINHUK
MOXHO NpeHebpevb, Tak Kak AnNuTenbHble yaapbl 0ObIMHO OKa3biBalOT bonee CywecTBEHHOE BIUSIHME HA paspyLUEeHne
3NEKTPOOOB.

- [poaoImKNTENBHOCTE UMMNYINbCA TOKA UTPaeT BAXHYIO PONb B SBMNEHUAX Tennootgavm B marepumanax. [1pogonkm-
TENbHOCTE UMMYJIBCOB TOKA B NPOUECCe UCMbITAHMW A0MKHA ObiTb COMOCTaBMMa C NPOAOITIKUTENBHOCTBIC ANTUTENbHbIX
yaapos (ot 0,5 0o 1 ¢).

D.6 YcTpoucTea 3aliUTbl OT UMMNYIbCHbIX MepeHanpsaXXeHUw

D.6.1 Obwme nonoxeHus

Boagenctene MONHUM Ha YCTPOWUCTBO 3aliUTbl OT MMMNYNbCHbLIX NEPEHANPsKEHNN 3aBUCUT OT TUNa paccMmaTpuBa-
eMOro ycTponcTea 3awmTsbl. [1py 310M HEOBXOAMMO YHECTb HaANUYnUe UM OTCYTCTBUE UCKPOBOIO MNPOMEXYTKA.

D.6.2 YCTPOUCTBO 3alUTbI OT UMNYSNbCHbIX NMepPeHanpPAXeHUN, coaepxKaLllee MCKPOBbLIE NMPOMEXYTKU

Bo3aencrBme Ha UCKPOBOW MPOMEXYTOK, BbI3BBAHHOE MOITHUEN, MOXET BbiTb OTHECEHO K OAHON U3 ABYX OCHOBHbIX
KaTEropun:

- 9PO3USA IMNEKTPOAOOB pa3psiaHUKa OT Harpesa, NiaBleHns U UCnapeHns MmaTepuanos;

- MEXaHN4YEeCKOe HarpsikeHue, Bbi3BaHHOE yaapHOW BOJTHOW pa3spsiga.

OTN BO3OENCTBUSA YPE3BbIMANHO TPYAHO NccneaoBartb U30NMUPOBAHO OT APYIUX NPoLeccoB, OHW CBA3aHbl CIOXHbI-
MW COOTHOLUEHUSIMW C OCHOBHbLIMW MapamMmeTpamMn TOKa MOITHUM.

[Ns ncKpoBbIX NPOMEXYTKOB NabopaTopHble UCNbITAHUS AOIMKHbI NPOBOANTLCA Taknm 0bpaszom, 4Tobbl HaMbo-
rnee peanuctuyHoO NPeacTaBuUTb NapamMeTpbl TOKA MONMHUM B CAMOW KPUTUYECKOW CUTyauuun, T. €. JOIMKHbl OblTb YyYTEHbI
BCE NnapameTpbl TOKA MOJTHUM.

[Tpy 3TOM AOMKHbI ObITb PACCMOTPEHDLI MATH NAapamMeTpoB. MUKOBOE 3Ha4deHue, 3apsiga, NpoaosKMTenbHOCTb,
yaernbHas 3Heprnsd 1 MHTEHCMBHOCTb MOBbLILWLEHNS UMMNYNbCa TOKA.

XapakTepucTnkon BO3AEUCTBUS UMIMyNbCca TOKA, BbI3BAHHOIO yaapom MOJTHUW, SBMAETCH  MNUKOBOE 3HAYEHME
TOKa. VMccnegyemblie YncnoBble 3HAYEHUSA JOIMKHbI COOTBETCTBOBATL NepBomMy yaapy. OBbMHO AaHHbIE MONyYeHbl MNpu
aHanuae nonoXWUTErnbHbIX pas3psaoB.

3apsag popMupyeT nNoagBoANMYIO SHEPINIO 3MEKTPUYECKOU AYyIv B paspsaHuKe. JHEpPrus Ayrn Bbi3biBaeT Harpe-
BaHWe, NMaBfieHNE U BbiNapMBaHWe 4YacTn Mmartepuana anekTpoga B MecTe ero KoHtakra ¢ ayroun. Viccnegyemble HYUCO-
Bble 3HA4YEHUS OOIMKHbI COOTBETCTBOBATbL 0BLWEN SHEPruK yaapa MmonHum. OgHako BO MHOIMMX Crny4asix 3apsaoMm AnnTerb-
HOro yaapa MOXHO NpeHebpevb, B 3aBUCUMOCTU OT CXEMbl CUCTEMbI 3a3eMINeHns1 UCTOYHKKA anekTpormTanmsa (TN, TT
wnn ITYV.

[TpogomKUTENBHOCTL UMIMYNbCAa TOKA BUSAET Ha pacnpocTpaHeHue Tenrna B Macce anekrpoda n pacnpocTtpaHe-
HUE 30Hbl NMIaBIEHUS.

YaenbHas 3Heprusa umnynbca ToKa onpeaensier MarHUTHoe cxatue ayrm n pusnky B3anMOOZeUCTBUA MeEXAY
NOBEPXHOCTbLIO 3NEKTPoAa C Ayron (KOTopoe MOXET CYLWECTBEHHO YMEHbLUTbL 0ONAacTb pacnnaBneHns martepuana 3neKrt-

) MepBasi 6ykBa B 0603HAYEHUN CUCTEMbI 3a3EMIEHNS ONpeaenser XapakTep 3a3eMNeHUs NCTOYHVKA MUTaHWS:
— HEenocpeacTBEHHOE COeAUHEHNE HEUTpann UCTOYHUKA NUTaHUS C 3EMIEWN;

I — BCe TOKOBEAYLWIMNE HACTU U3ONTMPOBAHBLI OT 3EMIN.

BTropas bykBa onpegensietr CoCTOSHUE OTKPbIThIX TOKONPOBOASAWMX YACTEN OTHOCUTEINBHO 3EMIN:

T — OTKpbITble TOKONPOBOASLWMNE YaCTU 3a3eMIeHbl, HE3AaBUCUMO OT Xapakrepa CBSI3U UCTOYHUKA MNMUTAHUSA C
3EeMINEN;

N — HenocpeacTBEHHAs CBA3b OTKPbITbIX TOKOMNPOBOASAWMX YHYaCTEN IMEKTPOYCTAHOBKU C IMyX03a3eMITIEHHOW
HEUTpanbi UCTOYHUKa nutanua. (Mpum. riep.)
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poaa). Mccnegyemble YMCNOBbIE 3HAYEHUSA OOMKHbI COOTBETCTBOBATb NEPBOMY yaapy. OnybnmkoBaHHbIE AAHHbLIE MONMY-
YeHbl NPU aHanu3e NONOXUTENbHbIX Pa3psiaoBs.

TpumedaHue—[na ycTpoucrea ¢ NCKPOBbIMU 3a30pamMn, WUCMONb3YyEMbIMU B CUCTEMAX 3NEKTPONUTAHUA,
BEPOATHAA aMnInTyda CONpPOBOXOAEMOro Toka ¢ onpeaeneHHoON 4YacToToOn U HanpsikeHWEM B CETU COCTaBINSET BaXHbIV
hakTop, KOTOPbIU AOITKEH DbITh YYTEH.

D.6.3 YCTPOMUCTBO 3alUUTLI OT UMMNYINbCHbIX NepeHanpaAXeHUN, coaepxallee mMeTarnmooKCUaHbIe BapuUCTopbl

Boagencreue 1oka MONMHUM HA METAarNOOKCUAHbIE BAPUCTOPbI MOXET MPUBECTU K MNOBPEXAEHUSM OBYX BUOOB:
NOBbLILWEHNIO MEXAHUYECKOro HanpsikeHns n npobor gananekrpuka. Kaxaomy Bnagy COOTBETCTBYET CBOW PEXUM OTKa3a,
BbI3BAHHbIN PA3NNYHbIMU MPOSIBNEHUSIMU MONTHUN N XapaKTepusyembin pasnnyHbiMmn napametpamu. OTkas mertanmo-
OKCUMAHOIo yCTPOWUCTBA 3alUThl CBSI3aH € ero cnabbiMm Mectamu, U No3TOMy MarnoBEPOSATHO MOSIBMTEHNE OTKAa3a, Bbl3BaH-
HOMro KOMBMHAUMEN 3MEKTPOCTATUYECKOIO U MEXAHUYECKOro HanpsixeHmn. bnarogaps 31oMy BO3MOXHO NPOBEAEHUE
OTAENbHLIX UCMBITAHUW AN MPOBEPKN BAPUCTOPA B KAXOOM peXume 0TKa3sa.

Bo3gaenctBus MONHUM HA MeTanooOKCUAHbIE BAPUCTOPLI SBMSAKTCH CNeACTBUEM MOTMOLWEHUS SHEPIUN, MNPEBLI-
laLWen BO3IMOXHOCTU yCcTponucTea. YpeamepHas 3Heprusa cea3aHa HeNnoCcpeaCTBEHHO C 3Heprmen monHun. OgHako B
YCTPOUCTBaX 3alnTbl OT UMIMYIbCHbIX NepeHanpsiXKeHNn, YyCTAHOBMNEHHbIX HA CUCTEMAX INEKTPONUTAHUS, COMPOBOXOAl0-
MM TOK SHEProCUCTEMbI Cpasy rnocrie npekpaweHus Toka MONMHUN MOXET TakXe Bbl3BaTb MONHOE paspylleHne ycTpou-
CTBa 3aWUTbl. HakoHel, YCTPONCTBO 3aLlUUThl MOXET DObiTb NONMHOCTBIO Pas3pyLlLIeHO B pe3ynbraTe HarpeBa, 00ycrnoBneH-
HOro oTpuuaTerbHbiM TEMMEPATYPHLIM KOSMMPUUMNEHTOM BOINbT-aMMNEPHbLIX XapakTepUCTUK peanctopa. dna mogennpo-
BaHNSA BHYTPEHHUX HaMpsiXXeHUN MeTanoOKCUAHLIX BAPUCTOPOB crieayeT paccMmaTtpuBaTtb OQMH OCHOBHOW napameTtp:
3apsa.

3apaa onpeaensieT noaBOAUMYIO 3HEPIMIO B METANNMOOKCUAHOM DNOKe pe3nctopa, Npu 3TOM OCTAaTOYHOE Hanpsi-
KEHME METanNoOOKCUMAHOro brnoka pesncropa cHuTalT NocTosiHHbIM. ccneayemble 3HAYEHUST OOIMKHbI COOTBETCTBO-
BaTb BCMbILLKE MOJITHUMN.

[Tpobon ananekTpuka n obpasoBaHme TPeWwUH Bbl3BaHbl CKA4YKaMU TOKA, NMPEBbILAWMMN BO3MOXHOCTU PEe3UC-
TOPOB. JTOT PEXUM OTKaza 0bblMHO BO3HMKAET BCNEACTBUE pa3psiaa M MHOMAA Bbl3blBAET MOBEPXHOCTHLIM NPOBON Ana-
NekTpuka B b6noke pe3ncropa, KOTOPbIN Bbl3biBAeT TPEWMWHbI UMK oTBEPCTUS B naonsauymmn. OTKas rmaBHbIM 06pa3om
CBSA3aH C AU3NEKTPUYECKON HEYCTOMYMBOCTBIO M30Nsuum Bnoka pesucropa.

na mogenvpoBaHusa OaHHOIo ABMEHUS CreayeT pacCcMOTpeTh ABa OCHOBHbLIX NapameTpa. MmakcumarnbHOe 3Haude-
HUEe U NPOAOIKUTENBHOCTE UMIMYIbCA TOKA.

MakcumanbHoe 3Ha4vYeHue MMnynbca ToKa OnpeaensioT ¢ NOMOLWbIO CBA3N OCTATOYHOMO HaNPsiKEeHUS U MNpeBblLUe-
HUSA MakCMMalnbHOW 3NEKTPUYECKOW MPOYHOCTU M3onsuymm pesncrtopa. Vccnegyemble YNCNOBbIE 3HAYEHUSA OOJKHbI
COOTBETCTBOBATHL NnepsomMy ygapy. ObbMHO AaHHbIE NONyYaloT NMPU aHanui3e NonoOXUTENbHbIX Pa3psiaoB.

Bpemsa BO3OAeNCTBUA MMIMyNbCa TOKA BIUSET HA NPOAOIIKUTENBHOCTL BO3AEUCTBUS HaMPsXEHUSA N Bbi3bIBAET
cCTapeHne n3onsumm pesncropa.

D.7 Ob30p napameTpoB, NPUMEHAEMbIX MPU UCNLITAHUAX KOMNOHEeHTOB LPS

B tabnunue D.1 npmBegeHbl HanMbonee KPUTUYHbIE acneKTbl KaXAoro KoMmnoHeHta LPS npu BbINONMHEHUU CBOEW
dYyHKUMM 1 napamMmeTpbl TOKA MONMHUKN, KOTOPbIE HEOBXOAMMO BOCIMPOU3IBECTU B NaboOpaTopHbIX UCTbITAHUSIX.

3HA4YEHUA napameTpoB, npueeaeHHsle B Tabnuue D.1, COOTBETCTBYIOT OCHOBHbIM MapameTpam MOMHUU B TOYKE
NnopaXxeHus.

Micnonb3yemble NpY UCMbITAHNAX 3HAYEHUS MOTYT ObiTb BbIMUCNEHLI MYTEM aHanua3a nepepacnpegeneHmns Toka ¢
NOMOLLBbIO KO3(PDOULMEHTOB nepepacnpeaeneHns Toka B cootBeTcTtBumn ¢ D.3.

3HA4YEHUs NapameTpPoB, UCMOMb3yeEMbIE MPU UCTIbITAHUAX, MOIYT ObiTb BbIMUCMNEHLI HA OCHOBE JAaHHbLIX Tabnw-
ubl D.1 ¢ npumeHeHnemMm NoHmXKatwmx KoadhdpuumneHToB nepepacnpegeneHmns toka (cm. D.3).
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[MpunoxeHue E
(cnpaBo4HOE)

CKavKku HAlNpAXeHNUA, BbiIaBdHHbIE MOITHUEN
B Pa3liMMHbBIX TOYKaAX KpenineHnda KOMNOHEeHTOB

E.1 KpaTkun ob30p

[lpn ycTaHoBNeHUn napameTpoB MNPOBOAHUKOB YCTPOWUCTB 3alKUTbl OT UMMYJIbCHbIX NEpeHanpsi»XeHUn n COOTBET-
CTBYlOWEro obopyaoBaHusa A0MKHbl BbiTb onpegeneHsl BO3AENCTBUSA CKAYKOB HAMPSPKEHUSA B PA3NUYHbIX TOYKaX pasme-
LLEHNA 3TUX KOMMOHEHTOB. CKa4ky HanpsiKeHUst MOryT BO3HUKHYTb B pe3ynbrarte ToKa MOMHUKM N Nod BO3AEUCTBUEM
MHOYKUMM B NeTnsx. Bo3gencrBme CKaYvkoB HaNPsiKeHUs OOJMKHO ObiTb HUXE YPOBHS 3aWMTbl KOMMNOHEHTOB (onpeae-
NTEHHOIO NPU UCNbITAHUSIX N0 Mepe HEOBXOANMOCTN).

E.2 CKa4ukun HanpsXxeHUsA npu ygape MmosiHMM B 3gaHue (coopyxeHune) (MCTOHHUK noBpexaeHuns S1)

E.2.1 CKauku HanpsXkeHUs1 B OTKPbITbIX TOKONPOBOAALWMX HYACTAX U JIMHUAX KOMMYHUMKALUN, NnoABeAEHHbIX K
30aHUuI0 (COOPYXKEHULO)

[1pn yxoge B 3emMI1t0 TOK MOJNTHUW OENUTCSH MeXAy Ha3eMHOW CUCTEMOW 3a3eMINeHns, OTKPbITbIMW TOKOMNPOBOASLLIN-
MU 4acTsMM N TIMHUSIMU KOMMYHUKaUUW HENOCPEACTBEHHO WUIN Yepel yCTPoOUCTBaA 3almnTbl OT UMMNYIbCHLIX NepeHanps-
KEHWUW, CBS3AHHbLIX CO 34aHUEM (COOPYXEHUEM).

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

ABMNSAETCH YacTbio TOKA MOJTHUMN, COOTBETCTBYIOLLEINO KaX4on BHELUHEW NPOBOASLWEN YaCTU UNN KOMMYHUKALWN,
KosthduumeHT k. 3aBUCUT OT:

- KONMWYeCcTBa napannenbHbIX NyTeEUN TOKa MOJTHUW;

- YCITOBHOIO MnegaHca 3asemMineHnss ans noa3eMHbiX HacTen ninm nx Hag3eMHOro CornpoTUBIIEHUS, €CIN HAO3EM-
Hble 4YaCTU COedNHEHbI C NOA3EMHbIMMU;

- YCITOBHOIo MMNegaHca CUCTEMbl 3a3eMITEHUS.

[Na Noa3eMHbIX UHXEHEPHbIX ceTen Ke = £ ~ ; (E.2)
3

Z +Z[n1 + Ny = -

Z

N5 BO3OYLUHbIX WHXEHEPHbIX ceTen Kg = Y (E.3)
Zs +Z(n2 + Ny Zf)

rne Z — YCIOBHbIM UMMNEeAaHC CUCTEMbI 3a3eMITEHUS;

Z1 — YCINOBHbI UMNEAAHC BHELLHUX YacTen UM KoMmyHukauum (tabnuuya E.1), npoxogswmx nog 3eMnemn;

Zo — COMPOTUBIIEHNE 3A3EMINEHNSA 4NA HAA3EMHbIX YCTAHOBOK, COEAUHEHHbIX BO34YLWHbLIMAU  KOMMYHUKaUNAMW C
zemnen. Ecnn conpotnBneHne 3asemMmrneHnst B TOYKax 3a3eMIneHnss HEM3BECTHO, TO MOXET OblTb UCMONb30OBAHO 3HAYe-
Hue Z;, npuBeaeHHoe B 1abnuue E.1 (rae yaensHoe COnpoOTUBNEHNE COOTBETCTBYET TOYKE 3a3EMITEHUSA).

[Tpnmevanwne 1 —B BoiweynomaHyTon dpopmyne npeanonaraetcs, 4YTo 3HadeHne Z, OOQMHaKOBO BO BCEX
TOYKax 3asemnenus. Ecnm 310 He Tak, crnegyeTt Ucnonb3oBaTb DONee CNOXHble BblIPaXeHWUSs;

ny — obuee KONMYeCTBO BHELWHMX YacTen UM KOMMYHUKALMKW, NPOXOOALWMNX Mog 3eMITew,;

N, — obuwee KONUYECTBO BHELHUX YaCTen UMM KOMMYHUKAUUW, NPOXOAsWMX HaL 3eMNEWN;

I — TOK MONHWUK, COOTBETCTBYIOLWMN paccMmaTpuBaeMomy knaccy LPS.

Ecnn B nepBoM NpnbnnxXeHnn nonoBuHA TOKA MOMHWUWN MPOTEKAET B CUCTEME 3a3eMieHnsa n Z, = Z,, 3Ha4eHune K,
MOXET OblTb BbIYMCIMEHO ANS BHELWWHUX TOKOMPOBOASLWMX HYACTEN UNN KOMMYHUKALMIA:

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

Ecnn BXxogsiupe KOMMYHUKAUMKU (HANPUMEP, 3NEKTPUYECKUNA U TENEKOMMYHUKAUWOHHbLIE NIMHUN) HE 3KPaHUPOBA-
Hbl UMM HE pa3MeLLEeHbl B MeTann4eckomMm TpybonpoBoae, Kaxabi M3 n' NPOBOAHMKOB KOMMYHUKALUW HECET PaBHYIO

NOM0 TOKa MOINHUN
ko =k, /', (E.5)
rae n' — obuee KOnMYecTBoO NPOBOAHMKOB.

Hna sKkpaHnpoBaHHbIX KOMMYHUKaUUW, COEQUHEHHbIE B TOYKE BBOAA, 3HAYEHUA ToKa K. ANA KaXKOoro u3 n' npo-
BOOAHWKOB 3KPaHUPOBAHHbLIX KOMMYHUKAUUWN chegyoulee:
ki = ke Rs/ (n'Rs + Rc), (E.6)

rae Rg — omunyeckoe COnpoTUBIEHME HA eOuHULY OMNMWHbI 3KpaHa;

Re — oMmn4eckoe COonpoTMBIIEHWE HA €AVHULY ANMMHbI BHYTPEHHEro NPOBOAHMKA.

[TpumevaHune 2—Illpn ncnonb3oBaHUM 3TON POPMYIbl MOXHO HEQOOLEHUTL POSib 3KpaHa B OTKITOHEHUN TOKA
MONTHUN U3-3a B3aUMHOW UMHOYKTUBHOCTU MEXOy CepaeYHUKOM U 3KPAHOM.
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Tabnunua E.1— 3HaveHus ycrnoBHOro umnegaHca sasemMmnenns Z n Z, B COOTBETCTBUN C yYAENbHbIM COMNPOTUBIIEHNEM
rpyHTa

o P ZE11) YCNOBHbIM MMNEOAHC 3a3eMIeHNUs, COOTBETCTBYIOLLMK KNaccy LPSb), Z, Om
o Om | [ Il—IV
<100 8 4 4 4
200 11 6 6 6
500 16 10 10 10
1000 22 10 15 20
2000 28 10 15 40
3000 35 10 15 60
[MTpumevaHune 1 — 3Ha4veHns, NPpUBEAEHHbIE B AaHHOW Tabnuue, COOTBETCTBYIOT YCITOBHOMY UMMNEOAHCY
3a3eMIneHnsl NOA3EMHbLIX NPOBOAHMKOB Npu ycnosun umnyneca (10/350 mkc).
) 3HauyeHUus!, CBS3aHHbIe C BHELWHUMMW YacTsiMy AnuHon 6onee 100 m. NS BHEWHUX YacTel ¢ ANMHON MeHee
100 M, C BbICOKMM yAelbHbIM conpoTmBlieHneM 3emnu (> 500 Om - M), 3Ha4eHne Z; MoXeT ObiTb YABOEHO.
b) Cnctema 3aszemneHunss 4OMXKHA COOTBETCTBOBAaTH TpeboBaHuaM nyHkta 5.4 M3K 62305-3.

E.2.2 ®akTOopbl, BNUAKOLWME HA NepepacnpegerieHne Toka MOJTHUU B NIMHUAX afeKTponepenavu

[Tpn BblMMCNEHNAX cneayeT yYnThiBaTh HECKONBKO (DAKTOPOB, BIIVAIOWMX HA aMmnintyay n opMy CKavkoB Hanpsi-
XEHWS:

- ANYHa Kabens BNuUsieT Ha XapakTepucTUKK pacnpegeneHmns n opmMmy CKkadvka ToKa B COOTBETCTBMU C COOTHOLLE-
HHMemMm L/R;

- pasnn4YHbI NMNE4AHC HYINEBbLIX N (PA30BbLIX MPOBOAHMKOB BIIMAET HA pacripedeneHne Toka Mexay npoBogHUKaMM.

[TpunumeyaHnune— Hanpumep, ecnn Hyneson (N) NnpoBOAHMK MMEET MHOXECTBEHHOE 3a3emrieHue, bonee
HU3KUKU nmnegaHc N Nno CpaBHEHUIO C UMMNESAHCOM (PA30BbLIX MPOBOAHUKOB L1, Lo, U L3, 3TO MOXET NPUBECTU K TOMY, UTO
yepes npoBoaHuk N byaet natm 50 % Toka, a octaBwmecs 50 % pacnpeaensarcs mexay TpemMsa apyrmmm npoBoaHMKaMK
(no 17 % B kaxagom). Ecnn N, L4, Lo n Lz nmetoT 0anMHaKoBbIN MMNEAAHC, TO Yepes KaxXabliv NPOBOAHUK NponaeT npubnm-
3NTENbHO MO 25 % TOKa;

- Ha pacrnpegeneHne Toka BNUseT nMmnegaHc TpaHcgopmaTopa [3TO BO34EUCTBUE HE3HAYUTENBbHO, €CNN TPaHC-
dopmaTop 3awmeEH YCTPOUCTBOM 3alMTbl OT UMNYIMBbCHLIX MEPEHANPSKEHUN (LWYHTUPYIOWMA MMNeaaHc)];

- COOTHOLLUEHNE MEXAY MONMHbIM COMPOTUBNEHNEM 3a3eMITeHUs1 TpaHcopMaTopa U arneMeHTaMn Harpys3km Mo-
XeT BO3QEUCTBOBATL HA pacrnpegernenne 1oka (YemMm HMXKe nMmnegaHc tpaHcdopmMaropa, TEM BbllLe CKA4vku TOKa B CUCTE-
M€ HU3KOIro HanpsiXXeHus);

- napannenbHoe nogkniodveHune notpebutenen cHmxkaet 3PPEKTUBHOCTE MMNEJAHCA CUCTEMbBI HU3KOIO Harpsi-
KEHUSA, YTO MOXET YaCTUYHO MNOBLICUTH B HEU TOK MOMHUN.

E.3 Ckaykun HanpsxeHus B MIMHUAX KOMMYHUKaAUUKN, NOABEAEHHbIX K 30aHUNI0 (COOPYXEHUI0)

E.3.1 CKaukn HanpsxeHusA, BbI3BaHHbIE YyAAPOM MOJTHUU B JIMHUUN KOMMYHUKaALMN (MCTOMHUK NOBpeXaeHna S3)

[lpy ananuse ygapa MONMHMU B KOMMYHUKAUUM HEOBXOOAMMO y4uTbiBATb BO3AENCTBME TOKA MOITHUW HENocpea-
CTBEHHO Ha KOMMYHMKaLUMN N HA UX U3ONALMIO.

Bbi6op 3HaveHnst fyyp MOXET ObiTb OCHOBAH Ha UCMONbL30OBaHMN 3HAYEeHUW, NpuBeaeHHbIX B Tabnuue E.2 n E.3 ans
HU3KOBOJIBTHBIX cucTemM, n B Tabnuue E.3 ansg tenekoMMyHMKaUMOHHBLIX CUCTEM, IAe peKoMeHayeMble 3HadeHunsa fyvp
COOTBETCTBYIOT YPOBHIO 3aWmMThl OT MonHum (LPL).

Tabnwuwua E.2— OxungaeMmbi TOK NEPErpy3kn B HU3KOBOSbTHLIX CUCTEMAX, BbI3BAHHbLIX CKAYKOM HarpsiKeHus npu
yaape MOIHUW

Hu3akoBONbTHAA CUcTEemMa

Yaoap monHuu Yaap monHuu sOnu3su Yaoap MonHuu, B 34aHUe
B NIMHWK 3neKkTponepeaavn unm BONMU3U OT HUX 30aHUA (COOpy}I{EHMH)G) (COOpy}I{EHME})G)
| PL MCTOYHUK noBpeXxXaeHus MCTOUMHUK noBpexaeHua S4 MCTOYHUK NOBpeXx- MCTOUYHUK noBpeXx-
S3 (NpamMou yaap MONHUAU B (yoap mMosnHuu Bbnmnau OeHnAa S2 (HaBeaeH- neHna S1 (HaBeaen-
NMUHUIO SJ'IEKTDOI'IE}DEI,E!EI‘-IM)E) NUHUN aneKTponepeﬂaLm)b) HbIK TOK) HbIK TOK)
CKavoK Toka CKkaJvoK ToKa Ckauok Toka® Ckavok Toka®
10/350 mMKc, 8/20 MKe, 8/20 MKC, 8/20 MKC,
KA KA KA KA
H—IV 5 2,5 0,1 5
| [ 3,75 0,15 7,5
| 10 5 0,2 10
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Okon4yaHue mabnuubi E.2

[TpnmedaHuna— Bce 3Ha4eHUs COOTBETCTBYIOT OQHOW NTIMHUN KOMMYHUKALWWA.
3) 3HauyeHUs OTHOCATCA K CyYalo yaapa MOMHUM B NOCMHEAHUNM cTon® NUHUM anekTponepenayy B6nmsm MHOro-
XUNbHOroO npoBoaa (Tpu asbl U HOJMb) KOMMYHUKALWNA.

b) BHayeHns COOTBETCTBYIOT BO3AYLIHBIM MHVAM KOMMYHUKaUWUN. [ns noA3eMHbIX KOMMYHUKALUMI 3HAYEeHNe
criegyert pasgennTb Ha ABa.

¢) dopma NeTnu U paccTosHUE OT UCTOYHMKA MHAYKUMW BAUSIOT Ha 3HAYEHUS] OXUOAEeMOro TOKa Meperpysku.
3HaveHusa B Tabnuue E.2 OTHOCATCH K KOPOTKOMY 3aMbIKAHUIO B KOHTYPE HEIKPAHUPOBAHHOW METNUN PasfInyHoOU
chopMbl B BonblIKMX 3a0aHWsX (30Ha NeTnn okono 50 M2, wupuHa 5 M), NpU 3TOM OT CTEHbl 34aHNSA (COOPYXEHUSN)
OOMKHO BbITb pacctosiHne 1 M, LPS Haxogutcss B HE3KPAHMPOBAHHOM WU CTPOSILLLEMCH 34aHUU (COOPYXKEHUN)
(k. = 0,5). llns gpyrov netnm v xapakTepucTuK 34aHnsi (COOPYXEHUN) 3HAYEHNST OOIMKHbI ObITb YMHOXEHbI Ha KO3M-
drumneHTbl Kgq, Kgp, Kga (CM. MOK 62305-2, nyHKT B.4).

4) MHOYKTMBHOCTB M COMPOTUMBMNEHWE METNN BNWSIOT HA CKAYOK HaBedeHHOoro Toka. Ecnv conpotuBneHue netnm
HE3HAYUTENBbHO, CKaYOK TOKA AO0IMKEH ObITb NPUHAT B pasmepe 10/350 mke. 31O cny4an, Korga yCTponucTBO 3aLlUTLI OT
NMNYINbCHBLIX MEepPeHanpPsKeHMn KOMMYTUPYIOLLErNO TUna yCTaHOBMEHO B MHAYLUMPYEMOM KOHTYPE.

Tabnwua E.3— Oxmnagaembi TOK NEPErpy3kn B TENEKOMMYHUKALUNOHHbBIX CUCTEMAX, BbI3BAHHbIW CKa4YKaMu Nnpu ygape
MONMHUN

TGJ'IEI{OMM}/HIA KaUWOHHbIE CUCTEMDbI

Yaap mMOnHUM B TENEKOMMYHUKALUMOHHbIE NUHUNK Yoap monHuu Bbnuam  |Yaap MOnHUK, B 30aHUE
Unu BGNU3N OT HUX 3aaHus (coopyxeHms)® (coopysxeHue)®
| PL MCTOYHKUK noBpeXXaeHus MCTOUYHUK noBpexaeHua S4 MCTOUYHUK NOBpPEX- MCTOUYHUK NMOBpeX-
S3 (Nnpamoun yaap MOnHUK (yoap monHuu B6nmau aeHna S2 (MHAOYKUK- aeHua S1 (MHAYKUM-
B TENEKOMMYHUKALIMOHHbIE TENEeKOMMYHUKALIMOHHbIX OHHBbIN TOK) OHHbIU TOK)
nHUM ) nuHUA )P
CkaJoK Toka Cka4ok Toka Ckavok Toka® Ckauok Toka®
10/350 mKc, 8/20 MKce, 8/20 MK, 8/20 MKC,
KA KA KA KA
11—V 1 0,015 0,1 5
| 1,5 0,025 0,15 7,5
| 2 0,035 0,2 10

[TpnmedaHnsa— Bce 3Ha4EHNS COOTBETCTBYIOT O4HOWN NMHUM KOMMYHUKALWN,

3) 3HauyeHUs1 OTHOCATCS K HEIKPAHUPOBAHHBIM NIMHMAM KOMMYHUKAUMN C BOMbLMM KONUYECTBOM ABYXMWIb-
HbIX MPOBOAHMKOB. [Na HESKPaAHUPOBAHHOIO NPOBOAA NMPUMEHNMbIE 3HAYEHUST MOTYT ObiTb B 5 pa3 BblWe.

b) BHauyeHnsi COOTBETCTBYIOT BO3AYLWHbBIM HEIKPAHVPOBAHHBIM NIMHUSIM KOMMYHUKAUMIA. NS nog3eMHbIX KOM-
MYHUKaUUN 3HAYEeHUs1 crieqyeT pasgennTtb Ha aBa.

¢) dopma NeTnu 1 paccTosHUE OT MCTOYHMKA MHAYKLMMW BIVSIIOT HA 3HAYEHUs] OXUOAEMOro TOKa Meperpysku.
3Ha4veHus B Tabnuue E.3 OTHOCATCS K KOPOTKOMY 3aMbIKAHUIO B KOHTYPE HEIKPAHUPOBAHHOWN NMETNN pasfInvyHON
hOpMbl MapLIPYTOM B GOMnblMX 34aHUAX (30HA netnv nopsgka 50 M2, wupuHa 5 M), Npy 9TOM OT CTEHbl 34aHWA
(CoopyXeHust) gonmkHo BbITb pacctosiHne 1 M, LPS Haxoantcst B HE3KPAHUPOBAHHOM MU CTPOSILLEMCS 3aHUN

(coopyxenmn) (k. = 0,5). [lns apyron netnm n XapakrepucTuk 34aHust (COOPYXXEeHUs1) 3HAYEHNS OOMKHbI ObITb YMHO-
KEHbl HA KO3 PUUMEHTLI Kgq, Kgo, Kgz (cM. M3K 62305-2, nyHkT B.4).

d) NonoNHUTENBHYIO MHAOPMAaLMIO MOXHO NONyYnTb B [B].

[nsa aKkpaHnpOBaHHbLIX NIMHUW KOMMYHUKALMA 3HAYEHUS TOKA NEperpys3ku, npmBeaeHHole B Tabnuue E.2, moryT
ObITb YMHOXEHbI Ha KO3pduumeHTt 0,5.

[TpunmeyaHwmne—IllpegnonaraeTcs, YTO CONPOTUBIEHUE 3KpaHa NpUbNM3NTENbHO PaBHO CONMPOTUBMEHUIO BCEX
napannenbHbIX NMMHUA MPOBOAHUKOB.

E.3.2 Ckauyku HanpsXXeHus, Bbi3BaHHbIE yOapoOM MOSIHUM BONMM3N NMUHUN KOMMYHUKAUUN (MCTOYHUK NOBPEXK-
aeHusn S4)

CKa4kn HanpsbKeHWs, Bbi3BaHHbIE YAApPOM MOMHUK BONU3W NMHUMA KOMMYHUKAUWUW, UMEKOT HAMHOIO MEHbLUE 3SHEP-
MW, YEM CKa4KW, BbI3BaHHbIE YAAPOM MOMHUM B NMMHUM KOMMYHMKAUUK (MCTOYHUK NoBpexaeHuns S3).

OXxXnpgaemblie TOKU neperpyskn, COOTBETCTBYIOLLUME ONpeaeneHHOMY YPOBHIO 3awmTbel oT monHum (LPL), npuBeaeHsbl
B Tabnnue E.2.

[nsa aKkpaHnpoOBaHHbLIX JIMHUW KOMMYHUKALWMNA 3HAYEHUS TOKA NEperpysku, npmBeaeHHole B tabnuue E.2, moryT
ObITb YMEHbLIEHBI HA Ko3hdumumeHT 0,5.
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E.4 Ckavykn HanpsxeHus, Bbi3aBaHHbIe BO3ANCTBUEM UHAYKUMU (MCTOYHUKU NOBpeXxaeHUAa S1 unu S2)
E.4.1 Oowme nonoxeHus
CKauyky Hanps»eHusl, Bbi3BaHHble BO34ENCTBUEM UHAYKUMK, BO3HMKAKOLWEN B MarHUTHOM roJie npu yagape
MOJTHUM (MCTOYHUK S2) unn npu ABMXEHUN TOKA MOITHUKM BO BHEWHMX LPS wnn B npoctpaHcTtBeHHOM 3kpaHe LPZ 1
(MCTOYHUK S1), nmeloT 0bbivHO cKavok Toka 8/20 mkc. Takme ckadku crniegyet paccmartpuBaTtb nmbo B cucreme LPZ 1,
nmbo B cucteme LPZ 1/2.
E.4.2 Ckavuku HanpsaxeHUAa B He3KpaHupoBaHHou LPZ 1
B HeakpaHupoBaHHOM 30He LPZ 1 (Hanpumep, 3awpmuierbl Tonbko BHewHne LPS cornacHo M3K 62305-3 ¢ wnpu-
HOW neTnn bonee 5 M) cnegyeTr oXuaartb OTHOCUTENBHO BbICOKMX CKAYKOB HaNpPsiKEHWUs, BbI3BAHHbIX MHAYKUMEW Noa
BO34ENCTBUEM MAarHUTHOrO MOns.
OxXngaemble TOKM Neperpyskn, COOTBETCTBYIOLLME OnpeaeneHHoOMY YPoBHIO 3awmTel oT monHum (LPL), npuBeaeHsb!
B Tabnuuax E.2 n E.S3.
E.4.3 CKaukn HanpsXXeHnsa BHYTPU aKpaHupoBaHHon LPZ
B LPZ ¢ athdhekTnBHBIM NPOCTPAHCTBEHHBIM 3KPaHUPOBAHMEM (Tpebyemasi lUMprHA NeTNN MEHee 5 M B COOTBET-
ctBun ¢ npunoxennem A M3IK 62305-4) ycnoBusi Ans BO3HUKHOBEHUS CKAYKOB HaNpsiXXeHusl noj BO3AENCTBUEM
MHOYKUMW B MarHUTHOM None meHee brnaronpusiTHbl. B TAKOM Crny4ae CKadku HanpsKeHUs HAMHOIO HWXE, YeM NpUBEe-
neHHble B E.4.2.
BHyTpu LPZ 1 Bo3gencrene nHaykuum HUXe BCneacTeue AeMnpupoBaHus 3TUX BO3AENCTBUN MPOCTPAHCTBEHHbLIM
3KPaHOM.
BHyTpn LPZ 2 ckadkun HanpsikeHusi ewle bonee CHMXEHb! BCNEACTBME KACKAOQHOro BO3AENCTBUS MPOCTPAHCTBEH-
HbIX 3KpaHoB LPZ 1 n LPZ 2.
E.5 Obwan nupopmauus ob yctpoucTeax 3almuTbl OT UMNYNbLCHbIX NePeHaNpPIKeHUN
Micnonb3oBaHWe yCTPOUCTB 3alUTbl OT UMMYNbCHBIX NEePeHanpsiXXeHnn 3aBUCUT OT UX CNOCODHOCTM BblOEp K-
BaTb HaMpsiXeHne B cOOTBETCTBUK € Knaccudmkaumen MIK 61643-1 [7] ans snekTpn4vecknx CMCTemM U B COOTBETCTBUN C
MOK 61643-21 [8] ana TeneKOMMYHUKALUWMOHHbLIX CUCTEM.
YcTpouctBa 3awmThbl OT UMMYMBCHBIX NEpPeHanpsXeHnn, UCNosrnb3yemMmble B COOTBETCTBUN C UX YCTAHOBKOW, MpUMe-
HSAIOT B CNeAyOWMX Cryvasix:
a) Ha BBoAe NMMHMW KOMMYHUMKaAUUW B 3gaHne (coopyxeHue) (B rpanvue LPZ 1, nanpumep, B OCHOBHbLIX rpaHnyax
pacnpeaeneHns MB):
- YCTPOUCTBA 3aWmThl OT UMIMYNbCHBIX NEPEHAaNPXXEHNW, NPoBepeHHble Ans Iyyp (TUNWYHBLIN cka4vok Toka 10/350),
HanpuMmep 3aWuTHble YCTponcTBa Knacca |,
- YCTPOUCTBA 3aWUTbl OT UMMNYNbCHBIX NepPeHanpsiKeHnn, NpoBepeHHble anst Iy (TMNUYHbIN  cKa4voK Toka 8/20),
HanpumMmep 3awuTHble ycTpoucTtea knacca ll.
b) B HenocpeagcTBeHHOW BNMM30CTU OT 3alMLaemMon annaparypbl u obopyaosanus (B rpanvue LPZ 2 n wwupe,
HaNpuMep BO BTOPUYHBIX rpaHnuax pacnpeaeneHns SB nnu ans BbIXOAHOIoO rHesga SA):
- YCTPOWUCTBA 3alUUTbl OT UMMNYNbCHLIX NEPEHanPsKeHnn, NpoBepeHHble ans Ifyyp (TMNMYHBIM cka4vok Toka 10/350),
Hanpumep 3alWmnTHOE YCTPOUCTBO Knacca | anekTpnyeckmnx 3aWmnTHbIX YCTPOWUCTB;
- YCTPOUCTBA 3aWUTbl OT UMMNYNbCHBIX NepeHanpsiKeHnn, NpoBepeHuble anst Iy (TunndHbin  cka4vok Toka 8/20),
HanpumMmep 3awmTHOe yCTpoucTBo Knacca ll;
- YCTPOUCTBA 3aWMnTbl OT UMNYNbCHbLIX NMEPEeHanPsKeHUN, NPOBEPEHHBbIE MNMPU BO3AENCTBUN COYMETaAHUA pasnny-
HbIX CKA4YKOB TOKa (TUMU4YHbIN CKa4voK Toka 8/20), Hanpumep 3awmTHoe ycTponcTtBo knacca lll.
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[MpunoxeHue OA
(cnpaBo4HOE)

CBeaeHMA O COOTBETCTBUM CCbINMOYHbIX MeXAyHapoaHbIX CTaHOApTOB
CCbINMOYHbIM HaLMOHaNbHbLIM CTaHAApPTaM
Poccuuckon ®depepauumn

Tabnwua OA.1

OBo3HaveHue CCbINOYHOro MeXxayHa- CTeneHb ObosHavyeHne U HaUuMeHOBaHUE COOTBETCTBYIOLLErO
POAHOro craHaapTa COOTBETCTBUA HALMOHANBLHOroO crtaHgapTa
MOK 62305-2:2010 IDT [OCT P MOK 62305-2—2010 «MeHegpxmeHT pucka. 3a-

lwmuta ot monHun. Yactb 2. OueHka pucka»

MOK 62305-3:2010

*

MOK 62305-4:2010

COOTBETCTBUA CTaHAAPTOB.

* COOTBETCTBYOWMN HAUMOHAINBHbBIM CTaHOAPT OTCyTCTBYET. 1O ero yrBepXaeHus pekoMmeHayeTcsl NCnosb30-
BaTb NEepeBOd Ha PYCCKUU SA3blK OAHHOINO MeXxgyHapogHoro crangapra. [lepesoa AaHHOINO MeXxXayHapogHoro CraH-
napTta Haxogutcsl B PegepanbHOM MHPOPMALUMOHHOM (DOHAE TEXHUYECKUX pernameHToB M CTaHOapTOB.

[TpunmeyaHnwune— B HacToswen tabnuue nNCnonb30BaHO Cneayrowee ycernoBHoe 00603HAYEHNE CTENeHu

- IDT — nageHTu4YHbIE CTAHOAPTHI.
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