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Mpeaucnosue

Llenun, oCHOBHble NPUHUMNBI U NOPSAOK NPOBeAEHUs1 paboT MO MEXTOCyAapCTBEHHON CTaHAapTU3aLum
yctaHosneHbl MOCT 1.0—92 «MexrocyaapcTBeHHas cucrema cratHgaprusauun. OCHOBHbIE NOSOXEHUA» U
MOCT 1.2—2009 «MexrocyaapcTBeHHasa cuctema ctaHgaprusauuu. CtaHaapTbl MEXTOCyaapCTBEHHbIE, Npa-

BUNA N PEKOMEHAALMU MO MEXTOCYAAPCTBEHHOI cTanaapTusaumu. MNpaeuna paspaboTku, NPUHATUSA, NpUMe-
HEHURA, OGHOBNEHUA U OTMEHBI»

CeeaeHun o ctaHpapre

1 NMOArOTOBNEH ABTOHOMHOW HEKOMMEPYECKON HaLMOHAnbHON opraHusauuen «Ex-ctangaprt»
(AHHO «Ex-cTangapt») Ha OCHOBE COGCTBEHHOTO ayTEHTUYHOIO NepeBoAa Ha PYCCKUI A3bIK MEXAYHAPOAHO-
ro cTaHfapTa, yKasaHHOro B NyHkTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM NO TEXHUUYECKOMY PErynMpoBaHuio u metponoruun (PoccraHgapt)

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAApTM3aLuu, METPONOrUK u ceptudunkauum (npo-
TOKOM OT 14 HOsIGPs 2014 1. Ne 72-IT)

3a NpuHATUE NPOroNocoBanu:;

KpaTkoe HaumeHoBaHWe cTpaHbl Kog cTpaHbl no CokpalljeHHoe HauMeHOBaHUe HaLMOHaNbHOro opraHa
no MK (MCO 3166) 004—07 MK (MCO 3166) 004—97 no craHaapTusauyun
AsepbaiigxaH AZ AscTaHaapT
ApMeHus AM MwuHakoHOMKUKN Pecnybnnku ApmeHuns
Benapycb BY loccTtanpapT Pecnybnukn Benapych
Kuprusus KG KelprelactangapT
Mongosa MD Monpgosa-CTaHgapT
Poccus RU PoccTanaapt
TapgxukucTaH TJ TapxukcTaHgapT

4 [Mpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryrMpoBaHUd 1 METPONormn ot 17 uioHs
2015 r. Ne 734-ct mexrocygapcTBeHHbln ctangapt NOCT 31610.11—2014 (IEC 60079-11:2011) BBeaeH B
JelicTBMe B KaYeCTBE HaUMOHanbLHOro craHgapra Poccuiickon deaepauuum ¢ 1 aekadbpa 2016 r.

5 Hacrosawui craHgapt MoAWMUUMPOBAH MO OTHOLUEHUIO K MEeXAYHapoAHOMY CTaHAapTy
IEC 60079-11:2011 Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i» (B3pbiBo-
onacHble cpeabl. Yactb 11: OBGopynoBaHue ¢ BUAOM B3pbIBO3aLLUMTHI «i»), BKNoYasa nonpasky Cor. 1 (2012),
NyTEM BHECEHUS JOMOSNHUTENbHbIX NONOXEHWUI, YTO 0BYCMNOBNEHO NOTPEBHOCTAMU 3KOHOMUKMU cTpaH CHI.

,D,OﬂOJ'IHl/ITeJ'IbeIe NOonoXXeHUA BHEeCEeHbl B TEKCT cTaHaapTa U BblieneHbl KypCUBOM.

PasbsacHeHune NPU4YNH UX BHECEHUA JaHO BO BBEAEHUN.

CcebINk1 HA MexayHapoaHble CTaH4apTbl, KOTOPbIE NPUHATHI B KAYECTBE MEXrOCYAapCTBEHHbIX CTaH-
[apToB, 3aMeHeHb! B pasfene «HopmaTuBHbIE CCbINIKU» U TEKCTE CTaHAapTa CCbifIkaMu Ha COOTBETCTBYIOLLME
UAEHTUYHbIE U MOAUMDULIMPOBAHHbBIE MEXIOCYAapPCTBEHHbIE CTaHAAPTDI.

MexxayHapoaHeIl cTaHaapTt pazpaboTaH TEXHUYECKUM KOMUTETOM No cTaHgaptusauum TC31 «O6opy-
JoBaHue Ans B3pbIBOOMACHbLIX cpea» MexayHapoaHou anekTpotexHuyeckon kommccun (IEC).

[NepeBOA C aHrNMIACKOro A3bika (en).

OdpmupmarnbHble 9K3EMNNAPbI MEXIAYHAPOAHOTO CTaHAapTa, Ha OCHOBE KOTOPOrO MOATOTOBMEH HACTOS-
LLMI MEXrOCYAapCTBEHHbIN CTAHAAPT, N MEXAYHAPOAHbIX CTAHAAPTOB, HA KOTOPbIE AaHbl CCbISIKU, UMEIOTCH B
denepanbHOM areHTCTBE NO TEXHUYECKOMY PErynupoBaHUIO U METPOSIOTUMN.

CreneHb COOTBETCTBUS — MoanduumposarHHasa (MOD)

6 BBEAEH BMNEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosauiemy cmaHlapmy nybrnukyemcs e exeao00HOM UHopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U rornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukoeaHo 8 exxemMeCcsa4YHOM
UHhOpMaYyUOHHOM yKka3zamersie «HayuoHanbHblie craH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcmbl pa3mewjaromces makxe 8 UHgopmMauyuoHHOU cucmeme obuieao nonb308aHus — Ha ou-
yuanbHom calime ®edepasibHO20 a2eHmemea o MexHUYECKOMY PeaynuposaHulo U Memponoauu e cemu
UHmepHem

© CraHgaptuHcopm, 2016

B Poccuiickon ®egepaumm HacCTOALWMA CTAHAAPT HE MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPAaXXMPOBAH U PacnpOCTPaHEeH B kKa4ecTBe oulmansHoro usgaHus 6e3 paspelweHusa degepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU



rocT 31610.11—2014

CopepxaHue

1 OOMACTD MPUMEHEHUS . . . ot et et e et e e e e et e et e e e e e e e e e e e
2 HOPMATUBHBIE COBISTKM. . . o o\ ot et e e et e e e e e e e e e e e e et e e e e e e e e e e e
3 TEPMUHBI M OMPEAETIEHUST . . o o o ottt e e et e e e e e e e e e e e e

4 Knaccucukaums uckpote3onacHoro 1 cBsisaHHoOro 060pya0BaHus No rpynnamM U TEMNepPaTypHLIM
KIMACCAM. . . o o\ ettt ettt e e e e e e e e

5 YpoBHU B3pbIBO3ALLUTLI AMEKTPOOOOPYAOBAHMSI U COOTBETCTBUE TPEOOBAHWUSAM B OTHOLLEHWUU
BOCTIITAMEHEHUS . . o o\ ottt et e et e e e e e e e e e e e e e e e

5.1 OBLUME TPEOOBAHMS . . . . oottt it et e e e et e e e e
5.2 YpPOBEHb B3PbIBO3ALLMTBI €IAM . . . ottt e e e e
5.3 YpoBeHb B3PbIBO3ALUUTBI «iD» . . . . o
5.4 YPOBEHb B3PLIBO3ALUMTBI KICH . o o v v ittt ettt e ettt e e et e e e e
5.5 CootBetrctBMe TpebOBAHMSAM B OTHOLUEHUWN UCKPOBOTO BOCTINIAMEHEHUS. . . . .o\ oot o oo e e e
5.6 CootBercTBMe TPeBOBAHUAM B OTHOLUEHUM TEMOBOTO BOCMIMAMEHEHUS . . . ... ..ot
5.7 TIPOCTOE OBOPYAOBAHUE . . . . . ottt ittt et e e e e e e e e e
6 TpeboBaHMA K KOHCTPYKLMU OBOPYAOBAHMS . . . . . oot e ot et e et et e e e e e et e e
B.1 OBOMOUKM . . o o\t i ettt e e e e e e
6.2 CoeanHUTENbHbIE YCTPONCTBA ANA MNOAKMIOYEHNA BHELLUHUX LUENEN. . . . . . .. ...t
6.3 PasgenuUTenbHbIE PACCTOSHUS . . . o oottt ettt e ettt e e et e e et e e e e
6.4 3aLmnTa OT NEPEMEHBLI MOSAPHOCTM . . . v v ittt et ettt et e e e e et e e e e
6.5 3aseMnAwme NPOBOAHUKN, PA3BEMbBI M BAKNUMDI . . . . ..ottt e e e e
8.6 TEPMETUBALMA . . . . oo
7 TpeboBaHusi K ANeMeHTaM, OT KOTOPbIX 3aBUCUT UCKPOBE3ONMACHOCTD .« . o v oo v vt i e e et e e
7.1 Harpyska MCKPOSALLUUTHBIX ONIEMEHTOB . « . . o oo v vt e et et et e e e et e e et et e e
7.2 BHyTpeHHue coegmHUTENbHbIE YCTPONCTBA, Pa3beMbl NAAT U ONMEMEHTbI . . . . oo oo e e e et
7.3 TIPEAOXPAHUTEIIM . . o et ettt e et e e e et e e e e e e e e e
7.4 TIepBUYHBIE NEMEHTBI M BATAPEM . . . . oottt it e e e e et e e
7.5 TToNYNPOBOAHMKOBBIE BMEMEHTDBI . . . .\ttt ettt e e e e e e e e e e e e e e e e e e
7.6 MoBpexaeHne aNeMEHTOB, COEAMHEHUN N PASAENEHUIN . ... . ... ... i
7.7 Tbe303NEKTPUYECKNE YCTPOMCTBA & . o v v v vt et et et e e e e et e e e et e et e et e e
7.8 3neKTPOXMMUYECKNE SSUENKN ANA OOHAPYKEHUSI TAB0B . . . o v vt e et e e et e e i e

8 Henospexaaemble arieMeHTbI, 61I0KM 3aMeMEHTOB U COeIMHEHUS], OT KOTOPbIX 3aBUCUT
Lot oo 0= 1o y - Tod o T 1 P

8.1 YpPOBEHb B3PbIBO3ALLMTBI €ICH . . . .ttt ettt e e e e
8.2 CeTeBbIE TPAHCAIOPMATOPDI . « . v v v v et et e et e e e et e e e e e e e e e
8.3 TpaHcdopmaTopbl, KPOME CETEBbIX TPAHCHOPMATOPOB . . . . o oottt et et et e e e e et e e e e
8.4 HenoBpeXAaeMbIe OOMOTKM . . . . . . oottt ettt et e e e e e e e e
8.5 TOKOOIrPaHUUUTENBHDBIE PE3NCTOPB . . . ottt ettt e e e e e e e e e e e e e e e e e e
8.6 KOHOBHCATOPDI . . . o oo e e e e e e e
8.7 LUyHTMpPYIOWME BMOKN UCKPOSALLIMTDBE . . . o o o o e e e e e e e e e e e e e e e et e e e e e e e
8.8 lMpoBoaa, NPOBOAHMKN NEYATHLIX MNAT U COBANHEHUA. . . . . . . .ottt ettt ettt e
8.9 PasgennuTenbHbIE SMEMEHTDI . . . . . .ot et e e e e e e e e e e e
9 JononHuTenbHble TPeBoBaHMA K cneLManbHOMY 3NeKTPOOOOPYAOBAHUMIO . . . . . oo v et i e e
9.1 Bbapbepbl 6€30MACHOCTU HA AMOOAX. . . . o i v it et e et e e e et e e e et e e e e e e
9.2 O6opyaoBaHUe FISCO . . .. ... . . .
9.3 PYUYHbIE U TOMOBHBIE CBETUIIBHUKM . . . . v v ot et et e et e e e e e e e et e e e e e et e e



rocT 31610.11—2014

10 TUNOBLIE MPOBEPKN M UCTIBITAHMS « . . v v vttt ettt e e e et e e e et e e e ettt et e e 47
10.1 VCMbITAHUSA HA UCKPODE3OMACHOCTD . .« . v v et et e et e e e e e et et e e e e 47
10.2 TeMNepaTYPHBIE UCTIBITAHMS . . . . . o oot ettt e e e e e e e e e e e e 50
10.3 UcnbiTaHne aneKkTPUYECKON MPOYHOCTU MBOMALMM. . . .ottt et e e e e e e e i 51
10.4 OnpeaeneHne NnapaMeTpoB NPOU3BOSIbHBLIX SNIEMEHTOB MUTAHUA . . . . ..o v i i e i ns 51
10.5 NCnbITaHUA aNEMEHTOB M BATAPEM. . . . . . .. ottt e et e e e et e e e e e e 51
10.6 MEXaHUUECKME UCTIBITAHMUA. . . . . o vttt e e e e e e e e e e e e e et e e e 53
10.7 UcnbiTaHusa nckpobesonacHoro 060pyaoBaHns, CoaepXKaLlero Nbe30anekTpuyeckme ycTpoicrea. 54
10.8 TunoBble UCNbITAHUSI ANOAHbBIX 6APbEPOB U LLUYHTOB B€30MACHOCTU . ... .ot vt e e e e e 54
10.9 UcnbITaHua Kabenst HA PACTSKEHUE. . . . . .. .ottt e et e et e e e e e 55
10.10 UcnbITaHUS TPAHCAOPMATOPOB & . . o ot e e et e e et e e et e e et e e et e 55
10.11 WcnbITaHna ONTUYECKUX Pa3AENUTENBHBIX YCTPOMCTB .« . v v v v vt e et ettt e e et i eaas 55
10.12 TokonpoBoAsALLAsA CNOCOOHOCTbL HEMOBPEXKAAEMbIX COEANHEHUIA NEYaTHbIX MNaT. . . ... ... .... 57

11 KOHTPOMbHbIE MPOBEPKN M UCTIBITAHUS . . . o o ot ettt it e e e e e e e e e e e e e e e e 57
11.1 KOHTPOnbHbIE UCMbITAHMA ANOAHBLIX BAPLEPOB BE30NACHOCTU. . . . . oot i et 57
11.2 KOHTPOMbHbIE UCMbITAHWA HEMOBPEXKAAEMbIX TPAHCHOPMATOPOB . .« o o v v e v e e e iee e e ns 57

12 MapPKUPOBKA. . . . . . oottt 58
12.1 OBLUME TPEOOBAHMS . . . . . ottt e e e 58
12.2 MapKupoBKaA COEANHUTENBHBIX YCTPOMCTB . . . o v v ettt et ettt e e et e ettt e 59
12.3 MpeaynpeanTenbHBIC HAAMUCH . . .o o it e et e e e et e e e et e e e et e et e 59
12.4 TIPUMEPBI MAPKUPOBKY . . . . o ottt et e e e e e e e e e e e e e e e e e e e e e 59

13 JOKYMEHTALMA. . . . ottt ettt e e e e e e e e e e e 60

Mpunoxenue A (o6a3arenbHoe) OueHka MCKPOOEe30NaCHbIX SMNEKTPUYECKUX UeNer. . ... ... ........... 61

MpunoxeHue B (oBsa3atenbHoOE) Mckpoobpasyowmii MEXaHU3M A1 UCNbITAHMSA MCKPOOEe30MacHbIX

1T 1= 89

MpunoxeHne C (cnpaBo4vHOe) M3amepeHue nyTen yTeuku, SneKkTpuyiecknx 3a3opoB U pasgenuTenbHbiX

paccToAHMI Yepes 3anMBOYHbIN KOMMAYHA U TBEPAYIO UOMALUMIO . . . ..o oo v e e e 96
Mpunoxenne D (00A3aTENbHOE) TEPMETUBALINS . . . . . o oottt it e e e e et e e et 98

Mpunoxenune E (cnpaBoyHOE) cnbiTaHme sHeprum nepexogHoro npouecea . ...... .. 101
Mpunoxenune F (obasatenbHoe) BapnaHTbl pasgenutenbHbiX PACCTOSHMIA AN CMOHTUPOBAHHbIX

neyaTHbIX NAaT U Pa3AENEHNE AMEMEHTOB . . . .o vt i e et et et e e 103
Mpunoxenue G (obasatencHoe) NckpobesonacHasa cucrtema noneson wuHbl (FISCO). TpeboBaHus

K ODOPYAOBAHMIO . . o .ttt ittt ettt e e et e e e e 106
Mpunoxenue H (cnpaeouHoe) NcnbiTaHme Ha BOCNaMeHeHne NonynpoBOAHUKOBbLIX MCKPOBe30nacHbIX

LT 1= 110
BUBIIUOTPAIMS . . . .o e 118



FOCT 31610.11—2014

BBeneHue

Hacrosilumin ctaHgapT siBMAETCA MOANMULMPOBAHHBIM MO OTHOLLEHMIO K MEXAYHapOAHOMY CTaHAapTy
IEC 60079-11:2011 ¢ nonpaskoi Cor. 1 (2012), BKMIOYEHHOMY B MEXAYHAPOAHYIO CUCTEMY CepTUdMKaLum
MOKEX 1 eBponelickyto cuctemy ceptudpukaumm Ha ocHose OupekTuebl ATEX 94/9 EC; ero TpeboBaHus non-
HOCTbIO OTBEYaloOT NOTPEBHOCTAM SKOHOMMKM cTpaH CHT.

Hacrosimin ctangapT siBnseTca OgHUM U3 KOMMIeKca CTaHAAPTOB Ha B3PbIBO3ALLUTY KOHKPETHBIX BU-
OB ANA 3nekTpoobopya0BaHNUs, NPUMEHAEMOrO BO B3PbIBOOMACHLIX Cpeaax.

CrtaHgapT npefgHasHadeH Anst UCNONb30BaHUS B LiENsiX HOpMatuBHOro obecnedeHns o6s3aTenbHOro
noagTeepXKaeHUA COOTBETCTBUA U UCMbITAHUNA.

BbINosiHeHMe yCTaHOBMNEHHbIX HAcTOSILMM cTaHgapToMm TpeboBaHuil BmecTe ¢ TpebOBaHMSAMU CTaH-
[apToB Ha B3pbIBO3aLUMTY KOHKPETHLIX BUAOB 06ecneunBaoT 6e30nacHOCTb NpuMeHeHus 0BopyaoBaHua Ha
OMAacHbIX NPOU3BOACTBEHHbLIX OGLEKTAX B YrONMbHOI, ra30BON, HE(PTSAHON, HedpTenepepabaTbiBaloWwen U gpy-
rMX OTPacnsAX NPOMBILLNIEHHOCTH.

B uensx yao6crBa o6paLleHnsi K KOHKPETHBIM TEXHUYECKUM TPeBOBaHNAM B HACTOSALLEM CTaHAapTe Co-
XpaHeHa Hymepauus pasaenos, nogpasaenos WM NyHKTOB, AA@HHbIX B ctaHaapTe |IEC 60079-11:2011.

B HacToALWMA cTaHAaPT BKIIOYEHbI AOMOSHUTENBHBIE MO OTHOLUEHUIO K MEXYHapOAHOMY CTaHAapTy
IEC 60079-11:2011 nonoxeHus (cnosa), oTpaxawwwme notpebHocTn akoHOMUkM cTpaH CHI, BbigeneHHble
KYPCUBOM, @ UMEHHO:

- B Tabnuuy 1 po6asnexsbl Gubnuorpaduyeckme ceoinku Ha IEC 60079-0:2007 n IEC 60079-0:2011;

- B cooTBeTcTBUU C TpeboeaHusmu FOCT 1.5—2001 B cBSis3n € HeBBedeHHOCTbiO |IEC 60079-25,
IEC 60085, IEC 60317-7, IEC 60317-8, IEC 60317-13, IEC 60664-1:2007, IEC 60664-3:2003, IEC 61158,
ANSI/UL 248-1 B KayecTBe MEeXroCcyaapCTBEHHbIX CTaHAAPTOB AaHHble JOKYMEHThI NepeHeceHbl U3 pasae-
na HOPMAaTMBHbIX CCbINOK B CTPYKTYPHbIN SreMeHT «Bubnuorpadusa». HopMaTUBHbLIE CCbINIKM HA MeXayHa-
poaHble cTtaHaaptbl IEC 60079-0, IEC 60079-7, IEC 60112, IEC 60127, IEC 60529, IEC 62013-1 3aMeHEHbI
COOTBETCTBEHHO Ha cooTBeTcTByOWMe nm FOCT 31610.0, FOCT 31610.7, TOCT 27473, TOCT IEC 60127-1,
FOCT 14254, TOCT 31610.35-1;

- B nogpasaenax5.1, 12.1 yrouHeHo TpeboBaHue 0 NPUMEHEHUN 3HaKa «X» B MapKUpOBKe B3PbIBO3aLLu-
Tbl B cootBeTcTBUM ¢ TOCT 31610.0;

- B noapasaene 12.4 nepevucnenus a-f) npmeegeHa AononHUTENbHAA MapkupoBka ansa 06opyaoBaHus
(3a ucknyeHmem cBa3aHHOro 060pyaoBaHMA) NyTeM HaHECEHUS 3HaKa YPOBHS B3pbIBO3ALUUTLI, pasMellae-
Moro nepea 3Hakom Ex B coorsetcteumn ¢ FOCT 31610.0;

- B nogpasgene C.1 KOHKpeTU3MpoBaHa METOAMKA NPOBEAEHUA PAaCYETOB.

Mo mepe NPUHATUA MEXTOCYyaapCTBEHHbIX CTAHAAPTOB, APMOHU3UPOBAHHbLIX CO cTaHaaptamu MOK u
MCO u npuseaeHHbIX B pasgene «bubnuorpadusy (MASHTUYHBLIX MEXAYHAPOAHLIM UMM MOAUMDULIMPOBAH-
HbIX), 8 TAKXXE HOPMAaTUBHbLIX JOKYMEHTOB, Onpeaenaowmx o6nacte NPUMEHEHUs! AanNekTpoobopyaoBaHuA ANs
B3PbIBOONACHLIX CPel B 3aBMCUMOCTM OT YPOBHSA €r0 B3PbIBO3ALUUTLI UM KAaTeropumn NPUMEHEHUs, B HACTOS-
LM cTangapt 6yayT BHOCUTLCA COOTBETCTBYIOLLNE USMEHEHUS.

\



Monpaeka k FOCT 31610.11—2014 (IEC 60079-11:2011) B3pbiBoOnacHble cpeabl. Yactb 11. O6opyno-
BaHMe C BUAOM B3pPbIBO3aLUThI «kUCKPOGe3onacHas 3neKkTpuyeckas Lenb «i»

B kakom MecTe

HanevataHo

[omkHo 6bITb

Mpeaucnosue. Tabnuua corna-
COBaHuSA

(MYC Ne 2 20191)
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Monpaeka k FOCT 31610.11—2014 (IEC 60079-11:2011) BapbiBoonacHbie cpeabl. Yacts 11. O6opyao-
BaHWe ¢ BUAOM B3PbIBO3alMThI cMCKpPoGe3onacHan aneKkTpuveckas uenb «i»
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(MYC Ne 4 2020+)
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M E X T ToOCVY.AAPGCTUBETHHB H CTAHAAPT

B3PbLIBOOMACHBIE CPEQbI
Yactb 11
O6opynoBaHue ¢ BUOOM B3PbIBO3aLWUTLI «MCKpoOe3onacHas 3ieKTpuYeckas uenb «i»

Explosive atmospheres. Part 11. Equipment with type of explosion protection «intrinsically
safe electrical circuit «i»

Hara BBegeHusa — 2016—12—01

1 OBnacTb NpUMeHeHUs

HacroAawmi ctaHpapT yctaHaBnmMBaeT TPEOOBAHUA K KOHCTPYKUMU W UCMBITAHWIO MCKPODOE30nacHoro
o6opyaoBaHus, NpeHa3HAYeHHOro ANa NPUMEHEHUS BO B3PbIBOOMACHLIX CPeAax, a Takke CBSA3aHHOro 06o-
pyaoBaHUs, NpeHa3Ha4YeHHoro Ans NOAKIIYEHUS K uckpobesaonacHbIM LiensiM, BXOASALLMM BO B3pbIBOOMNAC-
Hble cpeabl.

JaHHbIA BUA B3PbIBO3ALUMTLI NPUMEHUM K 3NEKTPOOOOPYAOBAHUIO, B KOTOPOM 3MEKTPUYECKUE LIEMU He
CnocoBHbI BbI3BATh B3PbIB OKPY>KAKOLLUX B3PLIBOONACHLIX CPes.

Hacrosimii ctaHaapt Takke pacnpoCTPaAHAETCA HA AMeKTPOOOOpyAOBaHME UMM YACTU ANEKTpPoobopy-
[OBaHWSA, HAXOASALWMECH BHE B3PbIBOONACHOW Cpelbl UNKU UMEOLLMe APYrov BUA B3PbIBO3ALUMTLI U3 NEPEYNC-
neHHbIX B FOCT 371610.0, B Tex cnyyasx, koraa uckpobe3onacHOCTb 3NEKTPUIECKUX Lienei BO B3pbiBOONAC-
HOI cpeae MOXET 3aBUCETb OT KOHCTPYKLMM U UCNOMHEHUS TaKoro anekTpoobopyaoBaHMA UMM €ro YacTeil.
C NoMoLLbI0 AAHHOTO CTaHAapTa OLEHMBAIOT BO3MOXHOCTb MPUMEHEHUSA BO B3PbIBOOMACHbIX Cpeaax anekTpu-
YecKux Lenen, nogsepratroLLmxcs BO3AEeNCTBUIO B3PbIBOONACHON Cpedbl.

TpeboBaHua Kk uckpobeszonacHbiM CUCTEMaM NpUMBEAEHbI B [1].

Hacroswmit ctaHgapt AononHseT u uameHsietr obwue tpeboeanus MOCT 376710.0, 3a UCKNIOYEHNEM
pasgernoB 1 MyHKTOB, NpuBeAeHHbIX B Tabnuue 1. B Tex cny4yasx, korga kakoe-nubo TpeboBaHne HacTosILLEro
cTangapra npotuBopeunt Tpebosanunto FOCT 31670.0, TpeboBaHUA HACTOSALLEro cTaHaapTa UMEKT Npenumy-
LLIeCTBEHHOE 3HaYeHue.

Ecnun TpeboBaHusa HACTOSILLEro craHgapra pacnpocTpaHslTCA kak Ha uckpobesonacHoe obopyaosa-
HWe, TaK U Ha CBA3aHHOEe 000pyAOBaHWe, TO UCMONb3YIOT TEPMUH «O00OpYyAOBaHNEY.

Ecnn TpeGoBaHua HacTOALLEro cTaHaapTa pacnpoCTPaHAIOTCA TOMbKO HA 3nekTpoobopyaoBaHue, TO
UCMONb3YIOT TEPMUH «3NEKTPOOBopya0BaHUEY .

Ecnu cesizaHHOe 060pyaoBaHWe HAX0AMTCSA BO B3PbIBOOMACHON Cpesie, OHO AOMKHO MMETb COOTBETCTRY-
OLLMIA BUA B3PbIBO3ALLMTLI U3 nepeuncnenHbix B FOCT 31670.0, n Toraa TpeboBaHNUsS 3TOr0 METOAA B3PbIBO-
3awuTbl BMecTe ¢ TpeboBaHuamu FOCT 31670.0 Takke pacnpoCTPaHATCA Ha CBA3aHHOe 060pyaoBaHMe.

M3paHue ocpuuymanbHoe



N Tabnwuya 1 —lNpuMeHaeMble pasgensl U nyHkTsl FOCT 31610.0

MpumeHeHne pasgenos MOCT 371670.0 k HacToAwWweMmy cTaHZapTy
Pasgen/nyHkT /EC 60079-0 [2] u [3]
NckpobesonacHoe obopyaoBaHue
MzpaHue 5.0 | UspgaHue 6.0 CesasaHHoe
(2007) (2011) HasBaHue pasaena/myHKTa Mpynna | Fovana Il obopyaoBaHue
(cnpaBo4Hble | (cnpaBoYHble (oBasaTenbHble TpeboBaHMA) nrpynna |l Py
cesefeHus) cBeeHus)

1 1 ObnacTb NpMMEHEeHUA MpumeHsaeTca MpumeHsaeTcA MNpumeHsaeTcs

2 2 HopMaTuBHEIE CChISNTKK MpuMeHsaeTca MpuMeHsaeTca MpuMeHseTca

3 3 TepMWHbI U onpefeneHns MpumeHsaeTcA MpumeHsaeTcA MNpumeHsaeTcs

4 4 Knaccudukaums obopynosa- MpuMeHsaeTca MpuMeHsaeTca MpuMeHseTca
HWUS No rpynnam

4.1 4.1 ObopynoBaHue rpynnel | MpumeHsaeTcA He npumeHsaeTca [NpumeHseTcs

4.2 4.2 Ob6opyaoBaxue rpynnebi Il MpumeHsaeTca He npumeHsaeTca MNpumeHsaeTcs

4.3 4.3 O6opygoaHnue rpynnei | He npumeHaeTcA MpuMeHsaeTca MpuMeHseTcs

4.4 4.4 Ob6opyaoBaHue AnNs KOHKPET- MpumeHsaeTcA MpumeHseTcA [MpuMeHsAeTCH
HOW B3pbIBOOMACHON cpeabl

51 51 BrnusHue okpyxatolein cpefbl [MpuMeHsaeTcsA MMpuMeHsaeTcs [MpuMeHsaeTcs

5.1.1 5.1.1 Temnepatypa oOKpyXxaroLlewn MpumeHsaeTcA MpumeHsaeTcA [MpuMeHsaeTcH
cpenbl

51.2 51.2 BHellHWe NCTOYHUKKU HarpeBa MpumeHsaeTcA MpumeHsaeTcA [MpuMeHsaeTcH
UnNu oxnaxgeHus

52 52 SKcnnyatauMoHHasa  Temne- MpumeHsaeTcA MpumeHsaeTcA [MpuMeHsaeTcH
paTtypa

5.3.1 5.3.1 OnpepenexHve  Makcumarb- MpumeHsaeTca MpumeHseTcA He npumeHaeTcsa
HO TeMnepaTypbl NOBEPXHOCTH

5.3.2.1 5.3.2.1 OnekTpoobopyaoBaHue rpyn- MpumeHsaeTcA He npumeHsaeTtca He npumeHaeTcsa
Mol |

5322 5322 OnekTpoobopyaoBaHue rpyn- MpumeHsaeTca He npumeHsaeTca He npumeHaeTcsa
el 1l

5323 5323 OnekTpoobopygoBaHue rpyn- He npumeHseTcA MpuMeHsaeTcs He npuMeHsaeTcs
bl 111

1L1'0191L€ 1001
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lMpodomxeHue mabnuuyp! 1

Paspen/nyHkT IEC 60079-0 [2] 1 [3]

MpumMeHeHue pasgenos MOCT 31610.0 Kk HacToAWEMY CTaHAapTy

MckpoGesonacHoe o6opyaoBaHue

WNsgaHne 5.0

UspaHue 6.0

YeHneM crny4aes, Korfa npume-
HeeTcsa 6.1.2.3a)

He npumeHseTcs, 3a UCKNto-
YeHneM crnyyaes, Korga npumMe-
HseTcA 6.1.3a)

CpsasaHHoe
(2007) (2011) HasBaHue pasgena/nyHkTa Mpynna | Fovnna Il] obopygoBaHue
(cnpaBoyHble | (cnpaBoYHbIE (o6szaTenbHble TPeGoBaHUS) nrpynna Il Py
cBefeHuns) cBeJeHNA)
53.3 533 TemnepaTypa ManbiX KOMMo- MpuMeHnsaeTca He npumeHsieTen He npumeHsieTcs
HEHTOB ANA srnekTpoobopygoBa-
HuA rpynnsl | 1 rpynnsi 1l
6.1 6.1 O6wue TpeboBaHMA MpuMeHseTca MpuMeHsieTca MpumeHseTcs
6.2 6.2 MexaHu4yecKkasn NpoYHOCTb He npumeHseTcs, 3a ucknto- He npumeHseTcs, 3a uckrto- He npuMeHsieTcs, 3a uUcknto-
YeHWeM cnyyaes, Korga npume- [ YeHueMm criyyaes, KOrAa MpUMe- | YeHWEeM cryyaes, Korga npume-
HAeTcA 6.1.2.3a) HseTesA 6.1.3a) HseTcs 6.1.2.3a)
6.3 6.3 Bpems oTKpbITUA 060104KM He npumeHseTca He npumeHsieTcA He npumenserca
6.4 6.4 Bnyxgatowne TokM B 060- He npumeHsaeTca He npumeHsieTca He npumensieTca
noykax (Hampumep, KpynHbIX
3MNEKTPUYECKUX MaLLWH)
6.5 6.5 KpenneHue npoknagku He npumeHsieTcs, 3a ucknio- He npumensieTcs, 3a ucknio- He npumMeHseTcs, 3a Ucknio-
YeHueM crnyqaes, Korja npume-  YeHueMm criyyaes, Korga npuMe- | YeHUeM cnyyaes, Korha npume-
HaeTcA 6.1.2.3a) HaeTcA 6.1.3a) HAeTeA 6.1.2.3a)
6.6 6.6 OnekTpoobopyaoBaHue, reHe- [NpumeHaetca MpuMeHsieTca He npumeHsercsa
pupytoLee aneKkTpoMarHuTHbIE 1
YNETPa3BYKOBLIE M3NyYeHUs
7.1.1 711 MpumeHsaemocTb He npumeHsieTcs, 3a ucknio- He npumeHsieTcs, 3a uckto- He npumMeHseTtcs, 3a uckmio-
YeHueM crny4aes, Korga npume- | YeHuem crnyyaes, Koraa NpumMe- | YeHWeM cryyaes, Korga nNpume-
HaeTcA 6.1.2.3a) HaeTcA 6.1.3a) HaeTcsa 6.1.2.3a)
7.1.2 7121 TexHuyeckne TpeboBaHUA K He npumeHsieTcs, 3a ucknio- He npumeHsieTcs, 3a uckto- He npumMeHseTcs, 3a uckio-
MaTtepuanam YeHueM cnyqaes, korga npume- | YeHuem criyyaes, KOraa NpuUMe- | YeHUEM cCryyaes, Korga npume-
HaeTcA 6.1.2.3a) HAaeTcA 6.1.3a) HsieTeA 6.1.2.3a)
713 7122 MnactmaccoBble MaTepuansl He npumeHseTcs, 3a uckio- He npumeHseTcs, 3a uckno- He npumMeHsieTes, 3a ucknto-
YeHneM crnyyaes, korga npuMe- | YeHuem criydaes, Korha npume- | YeHueM criyyaes, Korna npume-
HseTcA 6.1.2.3a) HseTcsA 6.1.3a) HaeTcA 6.1.2.3a)
7.1.4 7123 OnacTtoMepHble MaTepuansl He npumeHseTes, 3a UcKNto-

He npuMeHseTcs, 3a uUckmto-
YeHUeM cryyaes, Korga npume-
HseTeA 6.1.2.3a)

LL0L9LE 1004
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& [IpodomxkeHue mabnuup! 1

MpuMeHeHue pasgenos MOCT 37670.0 k HacTosLLEMY cTaHAapTy
Paspen/nyHkT IEC 60079-0 [2] n [3]
MekpobesonacHoe obopyhoBaHue
WapaHve 5.0 | UspaHue 6.0 CsszaHHoe
(2007) (2011) HasBaHue pasaena/nyHkTa Ipynna | Fovna Il o6opyaoBaHue
(cnpaBoyHble | (cnpaBoYHble (o6asatensHble TpeGoBaHUS) nrpynna Il Py
cBefeHus) cBefeHuA)
7.2 7.2 TennocTonKoCTb He npumMeHseTcs, 3a ucknto- He npumeHseTcs, 3a uckto- He npuMeHsieTcs, 3a UCKIto-
YeHneM cnydaes, Korga npuMe- | YeHWem criydaes, Koraa MpuUMe- | YeHUeM cryyaes, korga npume-
HseTes 6.1.2.3a) HseTeA 6.1.3a) HAeTcA 6.1.2.3a)
7.3 7.3 CBETOCTOMKOCTb He npumeHseTes, 3a uckto- He npumMeHseTca, 3a ucknio- He npumMeHsneTcs, 3a UcKto-
YeHueMm cny4aes, Korga npume- | YeHUeM criyyaes, Korfla MpuUMe- | YeHUeM crydaes, korga npumMe-
HseTcs 6.1.2.3a) HaeTeA 6.1.3a) HaeTcA 6.1.2.3a)
7.4 7.4 3apagbl CTaTUYECKOro anek- [MpuMeHseTca Mpumensaetca He npumenseTcsa
TpudyecTBa Ha BHELUHWX Heme-
Tannuyecknx obonoykax unu ux
YacTax
Het 7.5 HesaseMneHHble MeTannuye- MpumenaeTca MpumeHseTca He npumeHseTcsa
CKue YacTm
7.5 Her Pesb60oBble 0TBEpPCTUA He npuMeHsieTcs, 3a ucknio- He npumeHseTcs, 3a ucknio- He npumeHsieTcs, 3a uUcknio-
YeHueMm cnyvaes, Kora npuMe- | YeHnem cnydaes, KOrla NpUMe- | YeHUeM crnydyaes, Korga npume-
HaeTcA 6.1.2.3a) HAeTcA 6.1.3a) HAeTca 6.1.2.3a)
8.1 8.1 CocTtaB MaTepuana MpumMeHsaeTca MpumeHsaeTca He npumeHsieTca
8.1.1 8.2 O6opyaoBaHue rpynnsi | MpumenseTcsa He npumeHsieTca He npumensetca
8.1.2 8.3 O6opyaosaHue rpynnsl 11 MpumeHseTca He npumenseTtca He npumenseTca
8.1.3 8.4 O6opyaoBaHue rpynnsi Il He npumeHsieTca MpumeHsieTca He npumensetca
8.2 Hert Pe3bboBLle oTBepCTUSA He npuMeHsieTcs, 3a ucknio- He npuMeHsieTcs, 3a UCKIto- He npuMeHsieTcs, 3a ucknto-
YeHuem cnyvaes, Koraa npuMe- | YeHuem criyyaes, KOrAa NpuUMe- | YeHUeM Cnydvaes, Korga npume-
HAeTca 6.1.2.3a) HaeTca 6.1.3a) HaeTcA 6.1.2.3a)
9 9 KpenexHsle geTanu He npumeHsieTca He npumeHseTca He npumensertca
10 10 Bnokuposku He npumensieTca He npumeHseTca He npumeHsetca
1 1" [NpoxofHble nsongaropsl He npumeHsieTcs He npumeHseTca He npumensertca
12 12 Matepuansl, ucnonb3yemole He npumMeHsieTcs, 3a ucknio- He npumMenseTcs, 3a ucknio- He npumeHseTcs, 3a ucknio-
B Ka4yecTBe repMeTUKoB YeHNeM criyyaes, korga npume-  YeHWeM criyyaes, KOrAa MpuMe- | YeHWeM cnydaes, Korga npuMe-
HAeTca 6.1.2.3a) HsieTca 6.1.3a) HseTcA 6.1.2.3a)
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lMpodomxeHue mabnuuyp! 1

Pasgen/nyHkT /EC 60079-0 [2] u [3]

MpumeHeHve pasaenos MOCT 31610.0 k HacTosALeMy cTaHAapTy

NckpobesonacHoe o6opynoBaHue

WspaHue 5.0 | NsgaHue 6.0 CssAzaHHOe
(2007) (2011) HaseaHue pasgena/nyHkTa Mpynna | Fovnna Ill obopygoBaHue
(cnpaBoyHble | (cnpaBoYHble (o6s3aTenbHble TpeboBaHUA) nrpynna Il Py
cBefeHun) cBefleHNR)

13 13 EX-KOMMOHEHTHLI MpumMeHsetca MpumeHsaeTca [MpumeHsetcs

14 14 BBogHble ycTpoicTBa M co- He npumenseTca He npumensetca He npumeHsieTca
€AVHUTENbHbIE KOHTAKTHbIE 3a-
XKUMbI

15 15 CoeAuHUTENbHBIE  KOHTaKT- He npumenseTca He npumensieTca He npumeHsieTca
Hbl€ 3aXUMbl ANA 3a3€MNAIOLNX
UKW HyNeBbIX 3aLWUTHBIX NPOBO-
AHWKOB

16 16 Beogbl B o6onoykax He npumeHsieTca, 3a ucknio- He npumMeHsieTcs, 3a ucknio- He npumeHsieTcs1, 3a UCKMto-

YEHMEM cnyvaes, kora npume- | YeHWeM CriydaeB, Koraa NpuMe- | YeHUEM crnydvaes, Korga npume-
HaeTeA 6.1.2.3a) HaeTcA 6.1.3a) HAeTcA 6.1.2.3a)

17 17 HononHutensHele Tpeboga- He npumensieTcs He npumeHsieTca He npumeHsieTca
HUSI K BpaLLaloLMMCA SneKkTpu-
YecKUM MalumHam

18 18 OononHutenesHele Tpeboa- He npumeHsieTca He npumeHseTca He npumeHsetcsa
HUSE K KOMMYTaLMOHHLIM anna-
patam

19 19 OononHutensHele Tpebosa- He npumeHseTca He npumeHsieTcs He npumeHserca
HUA K NpefoXpaHuTenam

20 20 HononHutensHele Tpebosa- He npumeHsieTca He npumeHseTcs He npumeHsetca
HUS K COefUHUTENAM

21 21 [HononHutensHole  Tpebosa- He npumeHseTen He npuMeHsieTcs He npuMeHsieTca
HUSA K OCBETUTENBHBIM Npubopam

22 22 HononHutensHele Tpebosa- M3MeHeHO M3meHeHO He npumeHsercs
HUSA K FONOBHBIM W PYYHBIM CBe-
TUNBHUKaM

231 231 ObLwme TpebosaHWA MpumMeHsaeTca MpumeHsieTcs MpumeHsieTcs

232 23.2 Batapeu He npumeHsieTea He npumensaeTtcs He npumeHsetcs

LL'ol9le 1001
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@ [IpodomxeHue mabnuybi 1

MNpumMeHeHwne pasgenos MOCT 37610.0 k HacToALLeMy CTaHAapTy
Paspen/nyHkT IEC 60079-0 [2] v [3]
NUckpobesonacHoe obopyaoBaHue
UspgaHne 5.0 | UsgaHue 6.0 CesizaHHoe
(2007) (2011) HaseaHue paspena/nyHkTa Mpynna | Fovrna Ill o6opyaoBaHue
(cnpaBoyHble | (cnpaBoYHble (o6sazaTenbHble TpeboBaHUA) n rpynna Il Py
cBeAeHusA) cBeaeHuns)
— —_— — — —_— |
23.3 23.3 TuUnbel aNemMeHToB MpumeHseTcs MpumeHsaeTeA MpumeHseTcs
23.4 23.4 OnemeHTLl B 6aTapee lMpuMeHseTcs MpuMeHsieTes [NpumeHsieTcs
23.5 23.5 HoMWHanbHele  nNapameTphl MpuMeHsieTcs MpumeHsieTcs MpuMeHsieTcs
baTtapei
23.6 23.6 B3anmo3aMeHAeMOoCTb MpumeHseTecs [MpuMeHseTcs MpumeHsieTcs
23.7 23.7 Sapsaka nepBuyHbIX 6aTapei [NpumMmeHseTca MpumeHseTca lMpumeHsaeTecsa
23.8 23.8 YTeudKa MNpumeHseTes [puMeHsieTcsa MpumeHseTcs
23.9 23.9 MogkntoveHune [MpuMeHsaeTca MpuMeHseTca MpumeHsieTcs
23.10 23.10 PacnonoxeHue MpumeHseTca MpumeHsaeTcsa MpuMeHseTcs
2311 23.11 3aMeHa aneMeHToB unu 6a- MpumeHaetca [MpumeHseTcsa lMpumenseTeca
Tapeu
23.12 23.12 3aMeHsieMblii  NopTaTUBHbLIN MpumMeHsaeTca [MpuMeHseTca MpumeHseTcs
6aTtapeiHbIi UICTOYHUK MUTAHU!
24 24 JokymeHTayus lMpumeHsaeTca MpuMeHseTcA [MpuMeHseTca
25 25 CooTBeTCcTBUE npoToTuna lMpumensaeTca MpuMeHseTcA MpumenseTca
unu obpasua AOKyMEHTaM
26.1 26.1 Obuwue TpeboBaHus lNMpumennaeTca MpumeHsneTcn lMNpumensaeTcsa
26.2 26.2 Ycnosus ucnbitaHus [MpumeHseTca [MpumeHsaeTcs MNpumMeHseTeA
26.3 26.3 UcnbiTaHna Bo B3pbiBoOMac- IMpuMeHseTca [NpumeHseTcA MpumeHsieTeA
HbIX UCMbITaTeNbHBIX CMECAX
26.4.1 26.4.1 Mopsagok npoBefeHUsa ucrbl- He npuMeHseTcs, 3a UCKMO- He npumeHseTcs, 3a UCKMto- He npuMmeHsieTcs, 3a WUCKMto-
TaHui YeHWem cny4aes, Koraa npume- | YeHnem cnydaes, Korga npume- | YeHWeM crydaes, Korga npume-
HAeTcs 6.1.2.3a) HaeTcd 6.1.3a) HeaeTca 6.1.2.3a)
26.4.1.1 26.4.1.1 Obonovykn U uX 4Yactu U3 He npuMeHsieTcs, 3a UCKNto- He npumMmeHsieTcs, 3a UCKMto- He npumeHsieTcs, 3a UCKMto-
MeTanna 1 4act obonodek U3 | YeHUEeM criyvaes, Korga npuMe- | YeHWeM cryvaes, KOrAa MpUMe- | YeHMeM criyyaes, Korga NpuMe-
cTekna HAeTeA 6.1.2.3a) HAeTcs 6.1.3a) HAeTcA 6.1.2.3a)

11°'0191€ 100
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lpodomxeHue mabnuypi 1

Paspen/nyHkT /IEC 60079-0 [2] v [3]

MpumMeHeHue pasaenos SOCT 37670.0 k HacTosLLeMy CTaHAapTy

WckpobesonacHoe obopyaoBaHue

yAap

YeHWeM cnydaes, korga npume-
HAeTea 6.1.2.3a)

YeHneM criyyaeB, Korga npume-
HAeTcs 6.1.3a)

WaaaHue 5.0 | UsgaHue 6.0 CesaszaHHoe
(2007) (2011) HassaHue pasaena/nyHkTa Mpynna | Fovnna Ill oGopyaoBaHue
(cnpaBoyHble | (cnpaBoYHble (obssaTenbHble TpeboBaHWA) v rpynna Il Py
cBefeHus) cBeJeHuNs)
26.41.2 26412 McnblTaHna  HemeTannuye- He npumeHseTcs, 3a ucknto- He npumMeHsieTcs, 3a ucknio- He npumMeHseTcs, 3a ucknio-
CKUX OBOMOYEK UMW HEMETAMNNN- | YeHWeM Cny4yaes, Koraa NpuUMe- | YeHWeM CnydvaeB, KOrAa MpUMe- | ueHuem crydaes, Korga npume-
Yeckux YacTell MHbIX oborovek | HsAeTcs 6.1.2.3a) HaeTcA 6.1.3a) HReTcA 6.1.2.3a)
264121 | 26.4.1.21 OnekTpoobopyfoBaHne Ans He npumeHsieTcs, 3a Ucknto- He npumeHsieTca He npuMeHsieTcs, 3a UcKnto-
rpynnesil | YeHWeM crnyvaes, Korga npume- YeHueM cryyaes, Korga npume-
HAaeTes 6.1.2.3a) HaeTcA 6.1.2.3a)
264122 | 264122 OnektpoobopygoBaHne AN He npumeHseTcs, 3a ucknio- He npumeHsieTcs, 3a ucknio- He npuMeHsieTcs, 3a UCKNIO-
rpynn 1l n 1l YeHneMm cny4aes, Korja fnpume- | YeHMEM cnydaes, Kora npuMe- | YeHMeM cnydaeB, Korga nNpuMme-
HaeTen 6.1.2.3a) HseTcq 6.1.3a) HseTcA 6.1.2.3a)
26.4.2 26.4.2 McnbiTaHne Ha ygapocToi- He npumeHseTcs, 3a ucknto- He npumeHsieTcs, 3a ucknio- He npumeHsieTcs, 3a UcKNto-
KOCTb YeHneMm cny4aes, Korja npume- | YeHMeM cny4aes, Korga NpuMe- | YeHWeM cryyaeB, Korga npume-
HaeTcA 6.1.2.3a) HaeTcA 6.1.3a) HaeTcA 6.1.2.3a)
26.4.3 26.4.3 WenbitTaHue cbpacoiBaHUeM MpumeHsieTca MpumeHsieTcn He npumMeHseTcs, 3a UcKto-
YeHneM cnyqaes, Korga npume-
HAeTca 6.1.2.3a)
26.4.4 26.4.4 KpuTepun oueHkU pesynera- MpumeHsieTca MpumeHseTea He npumMeHseTcs, 3a uckrto-
TOB UCMbITAHWIA YeHneM cnydaes, Kora npume-
HaeTcA 6.1.2.3a)
26.4.5 26.45 MpoBepka COOTBETCTBUA CTe- MpumeHseTca MpumeHsaeTcA MpumensaeTca
neHu sawuTel, obecnevmsaemMon
obonoukamu (IP)
26.5.1.1 26.5.1.1 Obwue TpeboBaHus MpumeHseTca MpumeHseTca He npumeHseTcs
26512 26.5.1.2 OkcnnyataynoHHas  Temne- U3meHeHo MN3MeHeHO MN3meHeHO
parypa
26.5.1.3 26.5.1.3 MakcumanbHaa Temnepary- MN3meHeHo N3ameHeHO He npumeHsertca
pa NOBEpXHOCTU
26.5.2 26.5.2 McnbiTaHne Ha TennosoM He npuMeHsieTcs, 3a UCKItoO- He npumeHaeTcs, 3a ucknio- He npuMeHseTcs, 3a UcKto-

YeHneMm cnyvaes, Kora npume-
HAeTca 6.1.2.3a)
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© [IpodomxeHue mabnuupl 1

MNpumeHeHue pasgenoe MOCT 31610.0 k HacToAWeMy CTaHAApTY
Paspen/nyHkT /EC 60079-0 [2] v [3]
UckpobesonacHoe oGopyaoBaHue
U3paHue 5.0 | Uspanne 6.0 CBAsaHHoe
(2007) (2011) HassaHue pasaena/myHKkTa Mpynna | Fovrna I o6opyaoBaHue
(cnpaBouHble | (cnpaBoYHbIE (o6asaTenbHble TpeboBaHUA) u rpynna Il 2
cBefieHNs) cBeAeHns)
26.5.3 26.5.3 UcnbiTaHne Manbix aremeH- MpumeHsaeTea He npumeHseTca He npumeHseTca
TOB Ha BOCNNaMeHeHWe B3pbIBO-
onacHbIXx cMmecel (anekTpoobo-
pyaosaHue rpynn | u ll)
26.6 26.6 McnbiTaHne NpoxofdHbIX W30- He npumeHseTca He npumeHseTca He npumeHsertca
NATOPOB KPYTALUM MOMEHTOM
26.7 26.7 Hemetannuueckne o6onouku He npumeHsieTcs, 3a Ucknio- He npumeHsetcs, 3a ucknio- He npumeHsieTcs, 3a UCKIio-
Wnu  HemeTannu4eckne 4YacTu | YeHWeMm cnyqaes, Koraa NpuMe- | YeHuem cnyqaes, Korga npuUMe- | YeHuem criyydaes, Koraa npume-
UHbIX oBorovek HaeTca 6.1.2.3a) HsieTcsa 6.1.3a) HaeTcs 6.1.2.3a)
26.8 26.8 TennocToMKoCTb He npumeHseTcs, 3a ucknio- He npumeHseTca, 3a uckmo- He npumeHseTcs, 3a ucknto-
YeHWeM crnyvaes, Korja npume- | YeHWeM criyyaes, Korga npume- | YeHWeM crnydyaes, Korga npume-
HaeTcAa 6.1.2.3a) HAeTcA 6.1.3a) HaeTcA 6.1.2.3a)
26.9 26.9 Xono0CTONKOCTb He npumeHseTcs, 3a UCKNio- He npumeHsetcs, 3a ucknio- He npumeHsetcs, 3a Ucknio-
YeHnewm crniyqaes, Korja npume- | YeHWeM crnydvaes, Korfa npume- | YeHWeM criyyaes, Korga npume-
HAeTes 6.1.2.3a) HAeTcA 6.1.3a) HReTcAa 6.1.2.3a)
26.10 26.10 CBeTOCTOKOCTb He npumeHsieTcs, 3a Ucknio- He npumeHsieTcs, 3a Ucknio- He npumeHsetcs, 3a ucknio-
YeHWeM cryqaes, Korfa npume- | YeHuem crnydvaes, Korfa npume- | YeHueM crnydaes, Korga npume-
HAeTcs 6.1.2.3a) HseTcsa 6.1.3a) HsieTcs 6.1.2.3a)
26.11 26.11 CroiikocTb anekTpoobopygo- He npuMeHseTtcs, 3a ucknio- He npumeHsaeTca He npumeHseTca
BaHWA rpynnel | K BO3geicTBuio | YeHMEM criyvaes, Korga npume-
XUMUYECKUX areHToB HAeTcA 6.1.2.3a)
26.12 26.12 MpoBepka LENOCTHOCTM 3a- He npumeHseTca He npumeHseTcn He npumeHseTca
3eMreHuns
26.13 26.13 McenbiTaHue no onpeaeneHuto MpumeHsaeTca MpumeHaetca He npumeHseTca
COMPOTWBIEHUSA M30NALMKU  Ya-
cTeil obonoyek M3 HemeTanmnu-
YecKUX MaTepuanos
26.15 26.14 MamepeHue emkocTu MpumeHsaeTca MpumeHsaeTca He npumeHseTcs
Het 26.15 lMpoBepka HOMUHAmNbBHLIX Xa- He npumMeHseTca He npumMeHsieTca He npumMeHseTca
paKTepUCTUK BEHTUNATOPOB
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Paspgen/nyHkT /EC 60079-0 [2] v [3]

MpumereHne pasgenos FOCT 31610.0 Kk HacTosALeMY CTaHAapTy

UckpobesonacHoe o6opyaoBaHue

W3paHne 5.0 W3paHne 6.0 CBsisaHHOe
(2007) (2011) HassaHue pasgena/nyHkTa Mpynna | S— o6GopyaoBaHue
(cnpaBoyHble (cnpaBoyHble (obasaTtenbHble TpeGoBaHUA) vrpynna ll Py
cBefeHus) cBeAeHuns)

Het 26.16 AnsrepHaTUBHbIE uc- He npumeHsieTcs, 3a uc- He npumeHsetcs, 3a uc- He npuMeHseTcs, 3a uc-
nbiTaHWs anacToMepHbIX | KNoHeHWem crnydaeB, Koraa | knioveHuem criyvaes, korja | knioveHueM criyyaes, Korga
YNNOTHUTENBHBIX KoneL| npumeHsietca 6.1.2.3a) npumensiercsa 6.1.3a) npumeHsietcsa 6.1.2.3a)

27 27 KoHTponbHele ncnelTaHus MpumeHseTca MpumeHserca MpumeHnseTcs

28 28 OTBETCTBEHHOCTL  U3ro- MpumeHseTca MpumeHsaerca MpumeHseTca
ToBUTENEN

29 29 MapkupoBka MpumeHseTca Mpumensetca MpumenseTca

30 30 MHCTpyKLMK MpumeHseTca Mpumensaetca MpumeHseTca

MpunoxeHue A

MpunoxexHue A

[JononHutenbHele TpeGo-

He npumensieTcs

He npumeHseTea

He npumeHseTcs

(cnpaBoyHoe)

OLUEHKU pucka C WUCMONb3O-
BaHWeM YPOBHEl B3pbIBO-
sawwmTl obopyaosaHus ans
Ex-o6opyaoBaHua

(oBszaTensHoe) (obsizaTensHoe) BaHuW4 K kabenbHbIM BBOAAM
MpunoxeHne B MpunoxexHue B TpeboBanus pana  Ex- MpumeHsetca Mpumensaetca MpumeHseTcs
(oBsasaTenbHoe) (obsAsaTenbHoe) KOMMOHEHTOB
Mpunoxexue C Mpunoxexune C Mpumep ycTaHoBKM ANA MpumeHseTca MpumMeHsetca He npumeHsieTcs, 3a uc-
(cnpaBo4Hoe) (cnpaso4Hoe) ncnbITaHWii Ha yaapocTon- KMoyYeHWem cnyyaes, Korpa
KOCTb npumeHseTca 6.1.2.3a)
MpunoxeHue D Het AnbsrepHaTUMBHBIN - MeTOA MpuMeHseTca MpumMeHsieTca MpumeHseTcs

Mpunoxexue E

Mpunoxexue D

OnekTpoasuratenu, no-

He npumensieTcs

He npumeHseTca

He npumMeHsieTca

(cnpaBovHoe)

Tannuyeckux oGonoudek unu
HEMeTannu4ecknx yYacrei
WHbIX 0bonodyek (26.4)

KIMoYeHneM crnyyaes, Korga
npumeHseTca 6.1.2.3a)

KnoueHneM crniyvaeB, Korga
npumeHsietca 6.1.3a)

(cnpaBoyHoe) (cnpaBoyHoe) nyvaioue nuTaHne oT npe-
obpasoBatenent
Het Mpunoxexune E Tennosble  UcnbITaHUA He npumensetca He npumeHsneTtcs He npumensetca
(cnpaBoyHOE) ANEKTPUYECKUX MaLLIUH
Het Mpunoxexune F CxeMa UCNbITaHWA HeMe- He npuMeHsetcs, 3a uc- He npumeHsieTcs, 3a uc- He npuMmeHsieTcs, 3a uc-

KIno4YeHnem cnydvaes, Koraa
npumeHseTca 6.1.2.3a)
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OkoHyaHue mabnuypi 1

MpumMeHaeTca — aHHoe TpeGoBaHue cTaHaapta FOCT 31610.0 npuMeHseTcs 6e3 UsMeHeHUs.

He npumeHseTea — [JaHHoe TpeboBaHue ctaHpapta [OCT 31610.0 He npuMeHsieTcs.

He npuMeHseTcs, 3a UcKilodeHneM crnyyaes... — [laHHoe TpeboBaHWe cTaHAapTa He NPUMEHSAETCS KpoMe Tex
cryyaeB, KOrfja COOTBETCTBYET TpeboBaHUAM 3ailaHHbLIX YCIIOBUA.

MameHeHo — [laHHoe TpeboBaHue ctanfapta [OCT 371610.0 U3MEHEHO B COOTBETCTBMU C HACTOSALUM
cTaHAapToM.

Het — Het TpeboBaHuii

MpumeyaHne — Homepa pasgenoB B Tabnuue 1 npuBoasATcs Tonbko Ans uHdopmauyuun. NpumeHuMblie
TpebosaHua FOCT 31610.0 onpepeneHsl Ha3BaHUAMN pa3flenos, KOTopble ABMATCA 06sa3aTenbHLIMUA. HacTosuwas
Tabnuua bbina cocTaBneHa ¢ y4eTom crieyuansHbix TpeboBanuit FOCT 31610.0 n IEC 60079-0, usganue 6.0 [3]. Hy-
MepaLus pa3fenos npeabiayLLero U3aaHua npuseaeHa Tonbko ANa uHdopmaLuu, YTo NosBonseT Npu HeobXxoAUMOCTU
NPUMEHSATbL C HacToALMM cTaHAapToM TpeboBaHus craHaaprta IEC 60079-0, usganue 5.0 [2]. Npu otcyTctBUM Tpebo-
BaHusA (B Tabnuue 1 — HeT) unu npoTuBopednn Mexay TpebosaHMsaMU He0BXOAUMO PYKOBOACTBOBaTLCS TpeboBaHusI-
MW MOCNE[HEro nsaHus.

2 HopmaTtuBHbIE CCbISIKK

B HacTosLeM cTaHaapTe UCMONb30BaHbI CCbINIKU HA CReAyIoLMe HOPMAaTUBHBIE JOKYMEHTI:

TOCT 14254—96 (MOK 529—89) Cmeneru 3awumel, obecriequeaembie 0bosioukamu (kod IP)

FTOCT 27473—87 (M3K 112—79) Mamepuaribi a51ieKmpou3onsayuoHHbie meepdbie. Memod onpedere-
HUS cpasHUMesbHO20 U KOHMPOJIbHO20 UHOeKCO8 MPEeKUH20CMOLUKOCMU 80 aJiaxHol cpede

FOCT 31610.7—2012/IEC 60079-7:2006 3OnekmpoobopydosaHue Onsi 63pbi800NAacHbIX 2a308bIX
cped. Yacms 7. NosbiwieHHas 3aujuma euda «e»

TOCT 31610.0—2014 (IEC 60079-0:2011) B3pbigoonacHbie cpedbl. Yacmb 0. ObopydosaHue. Obwue
mpeboesaHusi

FOCT 31610.35-1—2014 (IEC 60079-35-1:2011) B3pbieoonacHbie cpedbi. Yacmb 35-1. [ornosHble
ceemursibHUKU 01151 MPUMEHEHUS 8 waxmax, onacHbix no pyoHu4Homy 2asy. Obwyue mpebosaHus u Memoobl
ucnbimarutl, OMHOCAWUECS K PUCKY e3pbiea

FOCT IEC 60127-1—2010 MuHuamiopHble nnaskue npedoxpanHumenu. Yacmb 1. TepmuHonoeaus o0ns
MUHUaMIOPHbIX nnaskux npedoxpaHumenedl u obwue mpebosarus K MUHUAMIOPHbIM M1askuM ecimaskam

MpumedaHue — lpu Nonb3oBaHUKM HACTOALMM CTaHAApPTOM Lenecoobpa3Ho NpoBepUTb AEUCTBUE CCbINOY-
HbIX CTaHAaPTOB B MHOPMAaLMOHHON cucTeMe obLLEro Nonb3oBaHUa — Ha ouynanbHoM cate dOefepanbHOro areHT-
CTBa MO TEXHWYECKOMY PETYIIMPOBaHUIO U METPOIOMMK B CETU UHTEPHET UnK No exerogHoMy WHPOpMaLUOHHOMY yKasa-
Tento «HauuoHankbHbIe CTaHAapThI», KOTOPLIA ONyGrnMKoBaH NO COCTOAHUIO Ha 1 AHBapA TeKyLero roaa, U No BbiNyckam
exeMeCcsMHOro MHhopMaLMOHHOIO yKasaTtens «HaluoHarbHble CTaHaapThl» 3a TeKywuil roq. Ecnu ccbinouHblil cTaHgapt
3aMeHeH (U3MeHEeH), TO NPpK Nofb30BaHUM HACTOSALLUM CTaHAAPTOM CnefyeT pyKOBOACTBOBATLCA 3aMEHSAIOWUM (U3MEHEH-
HbIM) CTaHAapTOM. ECnK ccbiNOYHbINA cTaHaapT oTMEHEH 6e3 3aMeHbl, TO MONOXEHUE, B KOTOPOM flaHa CCbinKa Ha Hero,
NPUMEHAETCH B 4acTK, He 3aTparmBaloLleil 3Ty CChINKY

3 TepMmuHbI U onpeaerneHus

B HacToAwWweM cTaHaapTe Hapaay ¢ TepMuHamm u onpegeneHnamu no FOCT 37670.0 ucnonb3ytoT cne-
ayolme TEPMUHBI U ONpeaeneHust:

3.1 O6wue nonoxeHua

3.1.1 nckpobesonacHOCTb «i» (intrinsic safety «i»): Bua B3pbIiBO3aLUTbl, OCHOBaHHbIN HA OrpaHuye-
HUM SANEKTPUYECKON SHEPrUM B 000PYAOBAHUM U COEAUHUTENBLHOM NPOBOAKE, KOTOPbLIE MOJBEPralTCcA BO3AEN-
CTBUIO MOTEHLMANbLHO B3PbIBOONACHOMW CPEAbI, 10 3HAYEHUSA HUXKE YPOBHS, Bbi3bIBAIOLLIEro BOCNNaMmeHeHue ot
MCKPEHUS1 UNU Harpesa.

3.1.2 cBsA3aHHOe o6opyaoBaHue (associated apparatus): nekTpoo6opyaoBaHue, KOTOpoe COAEPKUT
McKpobe3onacHbIe U UCKPOONACHbIE LENU, U CKOHCTPYUPOBAHO Takum 06pasoMm, Y4TO UCKPOONacCHbIe LENU He
MOIYT OKa3bIBaTb OTPULIATENBHOE BMMSHME HA UCKpODOEe30onacHbIe Lienu.

MpuMeyaHue — CeAsaHHLIM 060pyAOBaHUEM MOXET ObIThb:
a) anekTpoobopyaoBaHue ¢ ApYrum BUAOM B3pbIBO3aLUTLI, yKasaHHbiM B SOCT 371610.0, Ans npUMeHeHNA B COOT-
BETCTBYIOLLEN B3pLIBOONACHON cpefie, Unu
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b) anekTpoobopynoBaHue 6e3 Takoi B3pLIBO3aLUUTLI, KOTOPOE NO 3TOW NPUYMHE HE AOIMKHO UCMONBL30BaTLCA BO
B3pbIBOOMNACHOW cpefie, HanpuMep, perucTpupyoLLmii npubop, HaxoASLMIics BHE B3pLIBOONACHOM cpefibl, HO NOAKMOHEH-
HbIA K TepMonape, HaxoAsLleiica BO B3pLIBOONACHON cpefie, NMpW 3TOM TOMbKO BXOAHAA Lienb perucTpupyrollero npubopa
ABNAETCA Mckpobe3onacHOW.

3.1.3 uckpobesonacHoe ob6opynoBaHue (intrinsically safe apparatus): Snekrpoo6opyaoBaHue, B ko-
TOPOM BCe Lienu Uckpobe3onacHbl.

3.1.4 nckpobesonacHas uensb (intrinsically safe circuit): Lienb, B KOTOPO# B NpeAnUCaHHbIX HACTOALLMM
CTaHAapTOM YCNOBUAX, BKIIOYaA HOpMarbHble YCNOBUS aKCnnyartauuMmM U ykasaHHble YCnoBUSA HeucnpasHO-
CTU, HUKAKNne UCKpeHus umnuv TennoBbie B03,qel7lCTBVIFI He BblI3bIBalOT BOCMNJIaMEeHEHUA ,Cl,aHHOVI B3prB00I'IaCHOI71
cpeabl.

3.1.5 npoctoe obopynoBaHume (simple apparatus): OnekTpuyeckuin anemMeHT UM KoMOuHauma ane-
MEHTOB NPOCTOW KOHCTPYKUMM C TOMHO ONpPEAENeHHbIMU SMEeKTPUYECKUMU napaMeTpaMu, U KOTOpbI(e)
coBmecTuMM(bl) C NapameTpaMmm UCKpo6e30nacHomi Lenu, B KOTOPON OHU UCTOSb3YIOTCA.

3.2 nokpbiTue (coating): N3onsaumoHHbIN MaTepuan, HanpuMep, nak UM cyxas CMasouyHas nseHka, Ha-
HECEHHbIE Ha NOBEPXHOCTb COOPHOIO aneMeHTa.

MpuMeyaHue — NoKpLITUE U MaTepmarn OCHOBbI NeYaTHOM NaTkl 06pasytoT U30TUPYHOLLYH0 CUCTEMY, KOTOpast
MOXeT obrnafjarb TakuMM JKe CBOWCTBaMU, KaK TBepAasi M3omsums.

[Onpeaenenne 3.5, [4]]

3.3 koHdopmHoe nokpbiTHe (conformal coating): OnNekTpoM3oNsALMOHHLIA MaTepuan, HaAHOCUMbIN B
Ka4yecTBe NOKPbITUA HA CMOHTUPOBAHHbIE NEeYaTHble NnaTbl A1 NoNy4YeHUs TOHKOro Crosi, COOTBETCTBYIOLLIETO
NOBEPXHOCTU, AN CO34aHUA 3aLLUMTHOIO IKpaHa NPOTUMB BPEAHbIX BO3AEHCTBUI OKPYXKAIOLLEH Cpeabl.

[Onpeaenenne 2.1, [5]]

3.4 KOHTpONbHLbINA YepTex (control drawing): YepTexx unu apyron AOKYMEHT, NOATOTOBIIEHHBIA U3TOTO-
BUTENEM Ansi UCKPOOE30MacHOro Unmn CBA3aHHOro 060pya0BaHUs, coaepXaLmin nogpobHbIe NEeKTPUYECKue
napameTpbl AN NOAKMIOYEHUS K APYTMM MEKTPUYECKUM LIensM unu 060pyaoBaHuIo.

3.5 auogHbin 6apbep 6e3onacHocTu (diode safety barrier): C6opka a1eMeHTOB, COCTOSILLAA U3 LUYH-
TUPYIOLLUMX ANOA0B UMK Lienel AM0A0B (B TOM YMCTie CTAOMNMUTPOHOB), 3aLUMLLEHHBIX NPEAOXPAHUTENSIMUA UMK
pe3ncTopaMm Unu nx COMETAHUEM, U NPEANOYTUTENLHO U3FOTOBNEHHAA B BUAE OTAENbLHOIO 3NekTpoobopyao-
BaHusA, a He yacTu 6onee KpynHoro 06opyaoBaHus.

3.6 npuHuuMn uenoro o6bekrTa (entity concept): MeToa, ncnonb3yemMslit AnsA onpeaeneHus npuemne-
MbIX KOMBUHaLMI MCKkpoBe3onacHoro 1 CBA3aHHOro 06OpyAOBaHNA C NPUMEHEHMEM NapaMeTpoB UCkpobeso-
NacHOCTU COEANHUTENbHbIX YCTPOCTB.

3.7 noBpexpeHus (faults)

3.7.1 yuuteiBaemMoe noBpexaeHue (countable fault): MospexaeHue, npoucxoasilee B 4YaCTSX 3nek-
TpooBopyaoBaHWA, yaoBneTBopsAtoLwero TpebosaHUAM K KOHCTPYKLMM COTMACHO HacTOALLEMY CTaHAAPTY.

3.7.2 nospexaeHue (fault): MoepexaeHue nobOOro anemeHTa, pasgeneHus, U3oNAUMn Unu coeguHe-
HUA MEeXay SNEeMEeHTaMu, He ABNSAIOLLEroCca HeMOBPEXAAEMbIM COrNAacHO HaCTOALLEMY CTaHAapTy, OT KOTOPO-
ro 3aBMCUT UCKPOGE30NacHOCTL Lenu.

3.7.3 HeyuutbiBaeMoe noBpexaeHue (non-countable fault): MoepexaeHune, nponcxoasuiee B 4acTax
anNekTpoobopyAOBaHWA, HE YAOBNETBOPSAIOLErO TPEOOBAHUAM K KOHCTPYKLMM COTMACHO HACTOALLEMY CTaH-
aapry.

3.8 HOMMHanNbHbIN TOK Npeaoxpanutens I, (fuse rating 7,): HoMuHanbHbI TOK cpabaTbiBaHusA Npeao-
XpaHuTensi B COOTBETCTBUU €O cTaHaapTamu cepumn FOCT |EC 60127, [6] unu B COOTBETCTBUM C TEXHUYECKUMU
YCMOBUAMM U3rOTOBUTENS.

3.9 cuctema noneBoMn wuHbl FISCO: NckpobesonacHan cucrema nonesomn LWUHbI.

3.10 nenoBpexaaemocTsb (infallibility):

3.10.1 HenoBpexOaeMbli 3NEeMEHT UM HenoBpexaaeMaa co6opka anemMeHToB (infallible compo-
nent or infallible assembly of components): 3nemeHT unu c6opka aNeMeHTOB, KOTOPbIE B COOTBETCTBMU C Ha-
CTOALLMM CTAaHAAPTOM pacCMaTpUBAETCA KaK He MOABEPXEHHbIN ONpeaeneHHbIM NOBPEXAEHUSIM.

MpuMeyaHune — BeposATHOCTL TOro, YTO TaKUe NOBPEXAEHUA NPOU30NAYT B NpoLiecce aKCnyaTaLlun unm xpa-
HEHMSI, CUNTAIOT HACTOMBKO HU3KOW, YTO OHWU HE AOMKHLI MPUHUMATLCS B pacHeT.

3.10.2 HenoBpexaaemoe coeanHeHue (infallible connection): CoeauHeHus, Bknovaa Bce BO3MOXHbIE
BUAbl COeIMHEHWIA NPOBOAOB U NEYaTHbIX NMPOBOAHUKOB, KOTOPLIE B COOTBETCTBUM C HACTOSALLUM CTaHAAPTOM
CUYUTAIOTCA HEpa3MbIKaOLMMUCA NP KCNNyaTauun Unu XpaHeHuu.
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M pnmMmedyaHne — BepOHTHOCTb TOro, YTO Takue noBpeXxAeHUsA I'IpOI/ISOﬁ,qu B npouecce akcnnyaraluu unu
XpaHeHnAa, CHUTarT HacTonbKo HUW3KOW, YTO OHU He AO0MKHbI NPUHUMATLECA B pacyeT.

3.10.3 HenoBpexaaemoe pasaeneHve unu HenoBpexaaemas msonsumsa (infallible separation or
infallible insulation): Pasaenenve unu usonaumMa Mexay TOKONPOBOASLUMMU YACTAMU, KOTOPbIE B COOTBET-
CTBMM C HACTOSILLMM CTaHAAPTOM PacCMaTpuBaIOTCs KakK He MOABEPXKEHHbIE KOPOTKMM 3aMbIKaHUSIM.

M pumMmed4yaHune — BepOHTHOCTb TOro, YTO Takue noBpexgeHns I'IpOI/I30I7I,qu B rpowjecce aKkcnnyatayuu unu xpa-
HeHUA, CHUTaKT HaCTONbLKO HU3KOM, YTO OHU HE [ OIKHbI NPUHUMATBLCA B pacyeT.

3.11 BHyTpeHHsAsA npoBogka (internal wiring): MpoBoaka U anekTpuyeckue COeMHEHUSA, BbINONIHEHHLIE
M3roToBUTENEM BHYTPU 060PYA0BAHMSA.

3.12 TexobcnyxuBanue o6opyaoBaHua nog HanpsixeHueM (live maintenance): Texo6cnyxusanue,
OCYLLECTBIISIEMOE B TO BpEMsi, Koraa cBsisaHHoe 06opyaoBaHue, nckpobesonacHoe obopyaoBaHue v Lenu Ha-
XOAATCH NOA HaMNpsPKEHUeM.

3.13 anekTpuyeckue napametpsl (electrical parameters).

3.13.1 makcumanbHoe BxogHOe HanpspkeHue (maximum input voltage U;): MakcumanbHoe 3HaueHune
HanpskeHWs (MOCTOAHHOIO UMM aMNAMTYAHOIO 3HAaYEeHUs NePEeMEHHOr0o ToKa), KOTOPoe A0NYyCKaeTca npukna-
AblBaTb K COeANHUTENbHbLIM YCTPOWCTBaM 3nekTpoobopyaoBaHus 6e3 HapyLueHus BUAa B3pbiBO3aLUUTbI.

3.13.2 MakcuManbHbIA BXOAHOM TOK (Maximum input current I): MakcumanbHoe 3HaueHne Toka (no-
CTOAIHHOTO MMM aMNMTYAHOE 3HAYEHUE NEePEMEHHOrO TOKAa), KOTOPbIA MOXET NPOTEKaTb B COEANHUTENbHbIX
yCTponcTBax anekTpoobopyaoBaHusa 6e3 HapyLLeHusi BUAa B3PbIBO3ALLMTHI.

3.13.3 MakcumanbHas BxoAHasA MOWHOCTbL (maximum input power P). MakcumanbHoe 3HauyeHue
MOLLHOCTHU, KOTOPOE A0NYCKAETCA NOAAaBaTb HA COEAUHUTENbHbLIE YCTPOMCTBA anekTpoobopyaosanua 6e3 Ha-
pYLUEHUS BUAA B3PbIBO3ALLMTDI.

3.13.4 makcumanbHas BHYTPeHHsA eMKOocTb (maximum internal capacitance C): MakcumanbHoe
3HaueHue SKBMBANEHTHON BHYTPEHHEN EMKOCTU COEAUHUTENbHbLIX YCTPOWCTB anekTpoobopyaoBaHus.

3.13.5 MakcumanbHas BHYTPeHHAA MHAYKTUBHOCTL (Mmaximum internal inductance L;): Makcumans-
HOE 3Ha4YeHne 9KBUBANEHTHON BHYTPEHHEN UHAYKTUBHOCTU COEAMHUTENbHBIX YCTPOWUCTB 3NeKTpoobopyaosa-
Hus.

3.13.6 mMakcMmanbHOe OTHOWEHWe BHYTPEHHUX UHAYKTUBHOCTU U conpotuenenuna (L/R;) (max-
imum internal inductance to resistance ratio L/R;): MakCuManbHoe 3Ha4eHWe OTHOLUEHWSI MHAYKTUBHOCTM K
COMPOTMBIIEHUIO, KOTOPOE MOXET UMETb MECTO HA BHELUHWX COEAUHUTENbHbIX YCTPOMCTBAxX 3MeKTpoobopy-
AOBaHuA

3.13.7 makcumanbHoe BbLIXO4HOE HanpskeHue (maximum output voltage U,): MakcumanbHoe 3Ha-
YEHWE HanpPsKEHUst (MOCTOSHHOTO MM aMNAMTYAHOE 3HAYeHMEe MEePEeMEHHOro TOKa) Ha COeAUHUTENbHbIX
yCTpOMCTBaxX anekTpoobopyaoBaHuA B Criydae npunoxxeHus nioGoro HanpskeHus, BKNIOYAA MakCUManbHoe
3HaYeHune HanpsXKEeHUA.

3.13.8 makcuMmarnbHbIi BLIXOQHOW TOK (Maximum output current /,): MakcumanbHoe 3Ha4eHNe Toka
(NOCTOAAHHOTO MNKU aMNAUTYAHOE 3HAYEHUE MEePEMEHHOr0), KOTOPbIN MOXET NPOTeKaTb B COEANHUTENbHBIX
yCTpOMCTBaxX 3nekTpoobopyaoBaHus.

3.13.9 makcumanbHas BbIXOAHAA MOWHOCTL (Maximum output power P,): MakcumansHoe sHaueHue
3NEKTPUYECKON MOLLHOCTU, KOTOPOE MOXET ObiTh Ha BbIXO4HbIX COEAUHUTENbBHLIX YCTPOUCTBAX 3NEKTPo06o-
pyaoBaHus.

3.13.10 makcumanbHas BHEWHAA eMKOCTb (maximum external capacitance C,): MakcumanbHoe 3Ha-
YeHWe eMKOCTU, KOTOPYIO JONYyCKaeTCA NOAKMIoYaTh K COeANHUTESbHbIM YCTPOCTBaM 351ekTpoo6opyaoBaHus
0e3s HapyLleHUa Buaa B3pbIBO3aLLMThI.

3.13.11 makcumanbHas BHeWHAs UHAYKTUBHOCTL (Maximum external inductance L,): Makcumans-
HOE 3HaYeHUe UHAYKTMBHOCTU, KOTOPYHO AOMYCKAETCA NOAKIIOYATE K COEANHUTENbHBIM YCTPONCTBAM 95eKTPO-
obopynoBaHus 6e3 HapyLleHUs BuAa B3PbIBO3ALLMTbI.

3.13.12 makcumanbHoOe OTHOWEHNE BHEWHMX MHAYKTUBHOCTYM 1 conpoTtuenenus L /R, (maximum
external inductance to resistance ratio L /R;). MakcumanbHOe 3Ha4EHUE OTHOLLEHUA UHAYKTUBHOCTW K CO-
NPOTUBIIEHUIO BHELUHEW SNEKTPUYECKOW Lienu, KOTOPOE MOXET UMETb MECTO Ha BHELUHEM COEAUHUTENBbHOM
YCTPONCTBE ANeKTPoo6opyaoBaHus 6e3 HapyLLeHUsi ero UCKpoGe3onacHoOCTH.

3.13.13 MakcumanbHoe HanpshkeHue NOCTOAHHOro Toka unu adgeKTMBHOE 3HaYeHMUEe NepemMeH-
Horo (U,;)) (maximum r.m.s. a.c. ord.c. voltage U,,): MakcuMansHO€ HanpspkeHne, KoTopoe MOXET GbITh npu-
NOXEHO K COEAUHUTENbHbLIM YCTPOWCTBAM UCKPOONACHbIX Lienei CBAzaHHOro obopyaosaHusi 6e3 HapyLieHust
BMAA B3PbIBO3ALLMTHI.
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MpumMeyaHus

1 OT0 TaKxe OTHOCUTCH K MaKCMManbHOMY HarpsKeHWH, KOTOpoe MOXET ObiTb NPUNOXEHO K UCKPOOMACHBIM CO-
eAVHWTENbBHLIM yCTpoiicTBam nckpobesonacHoro anekTpoobopyaoBaHnsa (HanpuMep, KOHTaKTbl NS 3apsja Ha anekTpo-
obopyfosaHuu, paboTatoliem oT GaTapeil, Korfa 3apsaKka MOXET OCYLLECTBNATLCA TOMBKO 3a NpeAenaMu B3pbiBoonacHoi
30Hb!).

2 3HaueHwne U, MOXeT ObITh pasnuyHbIM [N pasHbIX TUMOB COeiMHNTENbBHLIX YCTPOICTB, a Takke ANs Hanpsxe-
HWIA NepeMeHHOro 1 MOCTOSIHHOTO TOKa.

3.14 kateropus nepeHanpsibkeHus (overvoltage category): LUncdposoe 0603Ha4eHune, onpegensioLlee
yCnoBuMe nepeHanpsKeHUsa NepexoaHoro npouyecca.
[Onpeaenenne 1.3.10, [7]]

MpumedaHune — Ucnonbaytotes kateropuun nepeHanpsbkerus |, 11, 11 n 1V (cm. 2.2.2.1 [EC 60064-1 [7]).

3.15 cTeneHb 3arpasHeHua (pollution degree): Llucposoe o603Ha4YeHne OXXMaaeMon CTeneHn sarpas-
HEHUA MUKPOCPEAbI.
[Onpeaenenne 1.3.13, [7]]

[MpuMevyaHune — Mcnonb3yroTca cTeneHm 3arpsasHedns 1, 2, 3 n 4.

3.16 3awuTHOE CBepxHU3KOe HanpsxeHue (protective extra-low voltage — PELV): Cucrema co
CBEPXHU3KUM HaNPsH>KEHMEM, KOTOPAA HE U30MNMPOBAaHA ANEKTPUYECKU OT 3E€MIMU, HO B APYrMX OTHOLLEHUAX
yaoenersopsiet TpeboaHuam k SELV.

MpumMedvyaHune — Cucrema 50 B ¢ 3a3emneHnemM ¢ OTBETBAEHUSAMMN B CpefHER Touke — 3TO cuctema PELV.

3.17 HomuHanbHOe HanpsikeHue usonauum (rated insulation voltage): 3HaueHue AeinCTBYIOLLErO Bbi-
AEPKUBAEMOTO HAMPSHKEHUS, YKa3aHHOE U3roToBUTENEM AnsA 060pyA0BaHUA UMK €r0 YacTu, XapaKTepuayio-
Lee yKkasaHHyo (40NroCPOYHYI0) NPOYHOCTb €ro U30NALIMM.

[Onpeaenenne 1.3.9.1, [7]].

Il punmMedaHune — HoMunHanbHoe HanpsaXeHne n3onAaudun He ob6asaTencHo paBHO HOMUHAlIbHOMY HanpsXeHUKo
o6opy;|oaaH|/|9|, KOTOpoe, npexae Bcero, CBA3aHoO C qDyHKLlVIOHaJ'IbeIMM XapakTepUcTuKamMmu.

3.18 nepuoauyeckoe MakCUManbHOe HanpskeHue (recurring peak voltage): 3HaueHne makcumanb-
HOrO HaMPsHXKEHUSA NPU NEPUOAUYECKNX USMEHEHUAX (DOPMbI KDUBOIM HANPSHKEHUSA, ABASAIOLLIMXCA Pe3ynbTaTom
UCKaXEHUI HanpsiXXeHUsi NepPeMEHHOr0 TOKa UMK NEPEKIIOYEHUS ANEMEHTOB C HaNPSHKEHUEM NEePEMEHHOro
TOKAa Ha Hanpsi>XeHWe NOCTOAHHOrO TOKa.

MpuMevaHune — Cny4aiiHble 6pOCKU HANPsXKEHUS, HANPUMep, NpU CIly4YaiiHOM BKITIOMEHUU, HE CHUTatOTCS Nne-
PUOANYECKMM MaKCUManbHbIM HanpskeHeM.

3.19 6e3onacHoe cBepxXHU3KOe HanpsikeHue (safety extra-low voltage — SELV): Cucrema co cBepx-
HWU3KMM HanpsxeHuem (06bl4HO He Gonee 50 B nepemeHHOro Toka unu 120 B nocTosiHHOrO Toka 6e3 nynb-
cauuu), KoTopas ANEeKTPMYECKN M30NUPOBaHA OT 3eMNW U OT APYrUX CUCTEM TakuMm 00pa3oM, YTO €AUHUYHOE
noBpeXaeHWe He MOXET Bbl3BaTb SMEKTPUYECKuii yaap.

MpumevyaHune — Cucrema 50 B 6es 3asemneHns — ato cuctema SELV.

3.20 repmeTtusaums (encapsulation/encapsulate): NMpouecc HaHeceHUs koMNayHAa ANA 3aWmThbl N1000-
ro SNeKTPUYECKOro yCTponcTea (yCTPOMCTB) niobbiM NPUEMNEMbIM CMOCOBOM.

3.21 3anueka (casting): MNpouecc 3anuBkmM XXMAKOrO KOMMNayHAa Npu HOPManbHOM AaBNEHUU OKPYXato-
Len cpeabl B hOpMy ONA NUTLS.

3.22 dopmosaHue (moulding): Mpouecc pasmeLeHns obbekTa B CTAHOK C MONOCTbIO Ansa ¢hopmoBa-
HWS U BBEEHWUE NacTMaccoBOro MaTepuarna BOKpyr NOMELLEHHOTO KOMNOHEHTA NoA AaBrieHneM, NpUMeHse-
MbIM AN YACTUYHOM U NOMHOW repMeTu3auum NnoMeLLEeHHOr0 KOMMOHEHTA.

MpuMmedyaHune — [aHHbli NPOLIECC MOXET TaKKe OTHOCUTBLCH K NIMTHEBOMY MPEeCccoBaHuio, POpMOBKE UNK
dhopmoBaHuio.

3.23 ranbBaHu4eckas usonsuma (galvanic isolation): PacnonoxeHvue B 060pyaoBaHumM, KOTOpoe no-
3BOSISIET OCYLLECTBNATL Nepegady curHana unum MoLHOCTU Mexay uensMu 6e3 ux npsaMoro snekTpu4eckoro
coeauHeHus.

MpuMeyaHue — ManbBaHNMYecKas U3onALMSA YacTo NPUMEHSAET MIEMEHTLI ¢ MarHuTaMu (TpaHcdopmaTop unu
pene) UNu SfeMeHTbl ¢ ONTUHECKUMU CPEACTBaMM CBSI3M.
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4 Knaccudukaumsa nckpobesonacHoro n cBA3aHHOro o6opyaoBaHus no
rpynnam u TeMrneparypHbIM KJlaccam

UckpobesonacHoe u ceAsaHHOe 060pyaOBaHUe ¢ BUAOM B3pPbIBO3aLLUMTHI, yKasaHHbiM B FTOCT 316710.0
Ans NPUMEHEHNsA B COOTBETCTBYIOLLIEH B3PLIBOONACHOW cpefie, AOMKHO NOAPA3AENnsiTbCA HA rPynnbl B CO-
OTBETCTBUU C TpebosaHuAMKM K rpynne obopyaosanns [OCT 31670.0 n knaccupuumpoBaTbCs N0 MaKCu-
MarnbHOW TemnepaType NOBEPXHOCTU UMM TEMNEPATYPHOMY KNAaccy CornacHo TpeboBaHusIM K Temneparype
OCT 31610.0.

CesisaHHoe o6opyaoBaHue 6e3 BuAa B3pbIBO3ALWUTLI AOSDKHO TOMBKO NOAPA3AEnsATLCA Ha rpynnbl Co-
rnacHo TpebosaHuaM Kk rpynne obopyaosanus FOCT 316710.0.

5 YpoBHM B3pbLIBO3aWUTbI NEKTPOOOOPYyAOBaHUA U COOTBETCTBUE
Tpe6oBaHUAM B OTHOWEHUN BOCNNAMEHEHUsA

5.1 O6wue TpeboBaHuA

WUckpobesonacHoe obopyaoBaHue U UCKpobe3onacHble 4acTu CBA3aHHOTO0 060pyaA0BaHUA A0MKHBI ObITb
OTHECEeHbl K OAHOMY U3 YPOBHEN B3PbIBO3ALUMTLI «ia», «ib» unn «ic».

TpeGoBaHUA HACTOALLErO CTaHAAPTa AOMKHbI NPUMEHSATLCA KO BCEM YPOBHSIM B3pbiBO3aLLUUTHI, €CIK
He ykasaHo uHoe. [pu onpeaeneHun ypoBHEN B3PbIBO3aLWMTLI «iay, «ib» UM «ic» NoBpexaeHUs anemeH-
TOB U COEAMHEHUI HEOOXOAMMO y4uTbIBaTL UCX0AA U3 TpebGoeanui 7.6. MoBpexaeHus pasgeneHuii mexay
TOKOMPOBOAALLMMM YaCTAIMU HEOOXOAMMO YYUTLIBATb B COOTBETCTBUM C TpeGoBaHuamu 6.3. Mpu onpeaene-
HWM YYUTBIBAIOT Pa3mblkaHue, 3aKopavyMBaHe U 3a3eMNneHne BHELUHUX UCKPODEe30nacHbIX COEANHUTENbHBIX
YCTPOWCTB COornacHo 6.2.

MckpobesonacHble napameTpebl A4ns ckpobe3onacHoro u CBA3aHHOro 060pyaoBaHUA AOMKHLI onpeae-
NATLCA C y4eTOM TpeBOBaHMII B OTHOLLIEHMM UCKPOBOIO BOCNIaMEHEeHUA No 5.5 n TennoBoro BOCNMaMeHeHUs
no 5.6.

[ns uenen ceA3aHHOro 060pyA0BaHUSA, KOTOPbLIE NOAKMIOYAIOT K LiensiM ¢ 6e30nacHbIM CBEPXHU3KUM Ha-
npsbrkeHnem (SELV) nnu Kk Lenam ¢ 3almTHbIM CBEPXHU3KUM HanpsbkeHnem (PELV), Hanpsikenune Uy, AOMKHO
NPUMEHSATBLCA TONBKO ANA HanpshkeHust obLyero Buaa, a HOMMHaNbHoOe paboyee HanpspbkeHUe NpUKNaabiBa-
0T MeXAy NPOBOAHUKAMM LENU, Kak HanpsbkeHue anddepeHymanbHOro Buga (TMNMYHble NpUMepbl — Uenu
RS-232, RS-485 unu 4-20 MA). B Mapkuposke 83pbis03altmbl Ha CBA3aHHOE 000pya0BaHUE, MCNONb3YoLLEe
uenn SELV n PELV, gorkeH ObITb ykasaH 3HaK «X» cornacHo TpebGosaHuam k mapkuposke FOCT 31670.0.
CneuuarnbHble YCIOBUS NPUMEHEHUS, NEPEYUCTIEHHBIE B CepTudukaTe, 4OMKHbLI CoaepxaTb NogpobHoe onu-
caHue HeobxoaNMbIX MEP NPEAOCTOPOXKHOCTH.

Ecnu B npeaocTaBneHHoW AOKYMEHTALMU M3TOTOBUTENDL ONpeaenun MEeTOANKU TexobcnyxmBaHua noa
HanpsbkeHneMm, To 310 TexobcnyXMBaHMe Nog HanpsHKEHMEM He AOMKHO HapyLlaTb UCKPOGEe30NacHOCTb, U 3TO
CrnegyeT yuuTbiBaTb BO BPEMS UCMbITAHUI U OLIEHKW.

MpumeyaHus

1 [Ons o6opyaoBaHWUs MoryT 6biTb 3aAaHbl LIENU HECKONBbKUX YPOBHE, U OHO MOXET UMETL pasHble NnapameTpbl ANS
KaXXAoro U3 yKkasaHHbIX YpOBHel Lenen.

2 TMpu NpunoxeHUn HanpsxxeHnii Uy, U; B crnefytolymx pasaenax Ana oLUeHKU MOXET NPUMEHATLEA Nio6oe Hanps-
XKeHune 40 MakcumarbHoro.

5.2 YpoBeHb B3PbIBO3aWMNThI «ia»

Mpyn npunoxeHumn HanpspkeHuin U, n U, uckpoGesonacHbie Lenn anekTpootopyaoBaHus ypoBHA «ia» He
[OMXKHbI BbI3bIBATb BOCMNMAMEHEHUE B KAXA0M U3 CNEAYIOLWUX CnyYaes:

a) Npu HOPMAaInbHOM AKCNNyaTauum U BBEAEHMU BCEX HEYYNTLIBAEMbIX MOBPEXAEHWUI, CO3AAI0LMX Hau-
Gonee onacHble YCNOBUS;

b) npu HopManbHOIi akcnnyaTaummn, BBEAEHUM OAHOTO YYUTBLIBAEMOTO U BCEX HEYYUTLIBAEMbIX NOBPEX-
AeHuin, cosgaoux Haubonee onacHble YCrnoBUs;

C) NpW HOPMAarbHOWN JKCMnyaTauuu, BBEAEHUM ABYX YYUTLIBAEMbIX M BCEX HEYYUTbIBAEMbIX MOBPEX/Ee-
HWI, co3patoLmx Hanbonee onacHble yCroBusl.

B ka)xgom 13 BblLLEYKa3aHHbIX CIy4aeB HEYUUTbIBAEMbIE MOBPEXAEHUS MOTYT ObiTb PA3fIMYHBIMK.
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Mpu ucnbiTaHUM UNK oueHKe Uuenemn Ha NCKPOBOe BOCMaMeHeHNe HeobX0AMMO UCMNONb30BaTb KOAh K-
uuneHTbl 6esonacHocTu B cooTBeTcTBMM € 10.1.4.2 Ansi cnyyaes:

-ayub) —1.5;

-C) —1,0

Bo Bcex cny4yasix npu OLEHKe TeMNepaTypHOro Kracca noBepXHOCTU KO3hduULueHT 6e30nacHOCTH Mo
HanpPsHKEHMIO UMK TOKY AOM¥eH ObiTb paseH 1,0.

Ecnu MOXeT BO3HMKHYTb TOMIbKO OAHO YYUTbIBAaEMOE MOBPEXAEHWE, TO AN NPUCBOEHUst uckpobeso-
MacHOW LIenu YPOBHA «ia» NMPUHUMAIOT BO BHUMaHWE TPeBOBaHWUA NepevyncneHnin a) u b), npu ycnosuu Bbl-
nosiHeHns TpebGoBaHUN HACTOALLEro CTaHaapTa K MCMbITaHUAM MCKPOGe3onacHoM Lenu ypoBHSA «ia». Ecnu
YYUTBIBAEMbBIE NMOBPEXAEHUS HE MOTYT BO3HUKHYTb, TO ANSA NPUCBOEHUSA UCKPODE30NacHONM LIEMU YPOBHA «iay
NPUHUMAIOT BO BHUMaHUe TpeboBaHWA NepeuncneHus a), npu yCrioBum BbINONMHEHNUsA TpeBoBaHMi HACTOALLETO
CTaHaapTa K UCTbITaHUAM Uckpobe3onacHoi Lienu ypoBHS «ia».

5.3 YpoBeHb B3pbIBO3aWUTbI «ib»

Mpu npunoXxeHnu HanpsbkeHuin Uy, u U, nckpobesonacHble Lenu anekTpoobopyaoBaHmns ypoBHs «ib» He
JOIMKHbI BbI3bIBATb BOCMMIAMEHEHUE B KQXKAOM U3 CNEAYIOLIMX CIyYaes:

a) Npu HOpPManbHON JKCNNyaTauun ¥ BBEAEHUN BCEX HEYUMTbIBAEMbIX MOBPEXAEHUN, CO34AIOLMX HAW-
Bonee onacHble yCnoBus;

b) npu HoOpManbLHORM 3KcnyaTauMn U BBEAEHUW OOHOTO YYUTHLIBAEMOTO U BCEX HEYYUTbIBAEMbIX NOBPEX-
JeHuin, cosgaomx Hanbonee onacHle yCrnoBus.

B kaxaoMm W3 BbILLEYKa3aHHbIX CIIyYaeB HEYYMTLIBAEMbIE NOBPEXAEHNA MOTYT BbITh Pa3fMYHbIMA.

Mpu nCAbITaHUKM AW OLIEHKE LieNei Ha MCKPOBOE BOCTNaMEHEHUe HeoBXxoaMMO UCMOb30BaTh kO3 du-
uneHT 6esonacHoctu 1,5 B cootsetcTBum ¢ 10.1.4.2. Bo BCEX Cnyyasax nNpu OLEHKE TEMMNeEPATYPHOro knacca
MOBEPXHOCTU KOIDPUUUEHT 6€30NaCHOCTU NO HANPSHKEHUIO UK TOKY AOJKEH ObITh paBeH 1,0.

Ecnu yuntbiBaeMble NoBpexaeHns He MOryT BOSHUKHYTbL, TO AN NPUCBOEHUA UCKpobesonacHou uenu
YPOBHS «ib» NpuHUMAaIOT BO BHUMaHWe TpeboBaHUA NepedncneHmns a), npu ycnosum BuinosHeHust TpebosaHum
HaCTOALLEro CTaHAapTa K UCMbITaHUAM MCKpoGe3onacHOn Lenu ypoBHA «ibx.

5.4 YpoBeHb B3pbIBO3aIWMUThI «iC»

Mpu npunoxxeHun HanpsbkeHwuii Uy, u U; nckpobesonacHble Lieny anekTpoobopyaosaHnsa YpoBHA «ic» He
JOMXKHbI BbI3bIBaTb BOCNIAMEHEHWE B3PLIBOONACHOW CMECH NPU HOPManbHOW 3KCnyaTauumu u Npu yCnoBusx,
3a[1aHHbIX HACTOALLUMM CTAHAAPTOM.

Mpun ncnbITaHUM UK OLIEHKE Lienei Ha UCKPOBOE BOCMIIaMeHeHUe HeobxoanmMo MCNonb3osaTb ko3 du-
umneHT 6esonacHoctu 1,0 B cootBetcTBUM € 10.1.4.2. BO BCEX Cnyyasix Nnpy OLEHKE TEMNEPATYPHOro knacca
NMOBEPXHOCTU KOIPDULUEHT UCKPOOE30MAaCHOCTU NO TOKY UINU HAMNPSHKEHUIO AOMKeH ObiTb paseH 1,0.

MpuMmevyaHue — lNoHATME yUUTLIBAEMbIX MOBPEXAEHUIA HE NMPUMEHSIETCS K 3TOMY YPOBHIO B3pLIBO3ALUNTI.
HenoBpexaaeMble areMeHTbl U cGopka arieMeHToB Mo pa3sferny 8 He NnpuMeHsitoTest. Ans nckpoGesonacHoi Lenn ypoBHA
B3pbIBO3ALUNTHI «iC» TEPMUH «HEMOBPEXAAEMbIA» CrieflyeT NOHUMaTh Kak «COOTBETCTBYIOLWMA TpeGoBaHUAM 7.1».

5.5 CoorBercTBMe TPe6OBaHUAM B OTHOWIEHUU UCKPOBOTO BOCNJSIAMEHEHUA

Heobx0aMMO OLEHUTb U/MNKU UCTIBITATL LENb HA A(PEKTUBHOE OrpaHUYEHUe SHEPTUM UCKPbI, KOTopas
MOXET BbI3bIBaTb BOCMNIAMEHEHNE B3PLIBOOMACHOW Cpefbl, B KAXA0N TOUKE, rae MOXET NPOM3OUTU pasbeaun-
HEeHue unu coeanHenune, B cootsetrcreum ¢ 10.1.

Llenn o6opyaoBanus rpynnsi lll, noagBepxeHHbIe BO3AEUCTBUIO NbISIU, UCNLITLIBAIOT HA UCKPOBOE BOC-
nnameHeHue B COOTBETCTBUM C TpeboBaHusiMK K 060pyaoBaHuio rpynnbl |IB.

5.6 CoorBercTBME TPEOOBAHUAM B OTHOWIEHUU TENJIOBOIO BOCNSIAMEHEHUA

5.6.1 OGwue TpeGoBaHuA

Heobxoanmo oueHUTb U/MnKn ncnbiTaTtb MakCUMarnbHYIO TEMNepaTypy BCEX NOBEPXHOCTEN KOMMOHEHTOB,
060no4ek, NPOBOAKU M NEYaTHbIX NPOBOAHMKOB, KOTOPbIE MOTYT KOHTAKTMPOBATb C B3PbIBOONACHLIMU Cpeaa-
mu. MakcumarnbHas TeMmneparypa, AonycTumasi nocrne BeBeAEHUA nospexaeHun no 5.2, 5.3 u 5.4, pomkHa
ObITb B COOTBETCTBUU C TpeGoBaHuAmMuU k Temneparype FOCT 31610.0.

MenbiTaHus, ecnv oHWM HeoBXoAUMbI, YKa3aHbl B 10.2.
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MpumedaHusa

1 TpeboBaHWA faHHOro NOANYHKTa He MPUMEHSAIOTCH K CBA3aHHOMY 060pYA0BaHUI0 C APYrMM BMEOM B3pbIBO3aLLu-
Tbl U3 nepevmncnerHelx B fOCT 371670.0 unu HaxogsLeMyca BHe B3PbIBOONACHOW 30HbI.

2 HeobxopiMo ocobeHHO TaTenbHO BbIOUpaTh MaTepuansl A5 MPUMEHEHWS BOMM3W BbICOKOTEMMepaTypHbIX
3MeMEeHTOB, HanpuMep, aneMeHToB, 6atapeil UK aneMeHToB, cNnocobHLIX paccenBaTh MolHocTb Gonee 1,3 BT B ycro-
BUAX MOBPEXAEHUA, onpefeneHHblX B pasgene 5, Ana npeaynpexaeHns BTOPUYHOro BOCMNaMEHEHUs B3PLIBOOMACHON
cpefbl, HanpuMep, BCNeACcTBUE HarpeBa Uin ropeHusi meqaTHblX Mnnart, NMoKpsITUA, KOPrycoB SrIEMEHTOB.

5.6.2 Temnepatypa NnOBepPXHOCTU MasibIX 35IEMEHTOB o6opyaoBaHus rpynnbi | u i

TpeboBaHUSA K 3HAYEHMAM TEMNEPATYP ManbIX ANEMEHTOB, UCNONb3yeMbIX B 000pyA0BaHUK ANA rPYNnbI
| unm Il, npuBeaeHsbl B TpeBOBAHMAX K TEMNEPATYPE MarbiX KOMMOHEHTOB ANS aNeKTpoobopyaoBaHusi rpynnbl
| unu Il FOCT 31670.0 n TpeboBaHMA K UCMbITAHUAM YKa3aHbl B TPEOOBAHUSX K UCMbITAHUAM ManblX KOMMO-
HEHTOB Ha BOCNMaMeHeHne B3pbiBOONacHbix cmecen MOCT 316710.0.

KoahdmumeHnT 6esonacHoctn 5 K u 10 K, Heobxoaumbli cornacHo TpeboBaHnaM kK MakCUMansHOW Tem-
nepatype nosepxHoctu [OCT 371670.0 He NpUMEHAETCA K MakCumarnoHOn Temneparype nosepxHoctu 200 °C,
275 °C un 950 °C, npuBeaeHHbIM B Tabnuue. OueHka knaccudumkaumm TeEMNEpPaTypHbIX KNaccoB B COOTBET-
CTBUU C pa3MepoM KOMMNoHeHTa npu temneparype 40 °C B FOCT 371670.0.

MpumedaHue — Ecnu kaTanuTudeckue Unu Apyrue XMMUYECKNE peakuuu BO3MOXHbI, HEO6XOAUMO NPOKOH-
CYNETUPOBATLCA Y crieyuanucTa.

5.6.3 NMpoBoaa BHyTpPeHHero MoHTaxa ana rpynnbi I u ll
MakcumansHO AOMYCTUMBIA TOK, COOTBETCTBYIOLLMI MAakCUMansHOW TeMnepaType caMmoHarpeBa npo-
Boga, OepyT u3 Tabnuubl 2 AN MeAHbIX NPOBOAHWKOB MNU BbIMUCIAIOT MO criegylowei opmyne ana Bcex

MeTannos.
1
t(1+aT) ]2
[=];|——+ 1
{T(Hat)} ’ M

rae @ — TeMNepaTypHbIi KO3MMULIMEHT CONPOTUBNEHNA MaTepuana npoBoAHMKA (Ans Meam a = 0,004284 K-1,
Ans 3onota a = 0,004201 K-7);
I — makcumarnbsHO AONYCTUMbINA AENCTBYIOWMIA TOK, A;
I; — TOK NnaBneHns NPOBOAHKKA NPU MaKCUMarnbHOW YKasaHHON TeMNepaType OKpy>XatoLwein cpeabl, A;
T — TemMnepartypa nnaeneHus marepuana nposoaHuka, °C (ana meau — 1083 °C, ana sonota — 1064 °C);
t — noporosas Temneparypa B °C 4na AaHHOIO TeMnepaTypHOro knacca. 3HadyeHue ¢ — 310 TeMnepary-
pa NpoBOAHUKA BCNEACTBME CaMOHArpeBa U HarpeBa OT OKPY>KAIOLLEN Ccpefibl.

TMpumep — ToHkul MeOdHbI NpoeodHuk (TemnepamypHbil knnacc — T4)

a=0,004284 K-

1,= 1,6 A (onpedensemcs aKcnepuUMeHManLHO UJU yKa3aH U320moeumerieM IPoGodHUKa)

T=1083°C

t : Ons T4 (manbit anemeHm, t < 275 °C)

Tpumerue ¢popmyny, nonyyum:

I=1,3 A (3mo makcumanbHO AonycmuMbili MOK € HOPMaJlbHbIX YCII08USIX UJIU € yC/I08USIX NospexdeHus,
npu Komopom memriepamypa npoeodHuka He npeenicum 275 °C).

Tabnuya 2 — TemnepaTypHas knaccudpukauua MefHoW NPOBOAKM (MPU MaKCMMarnbHOM TemnepaType oKpyatoLei
cpeasbl 40 °C)

[aveTp, wm Hnoug:ﬂ:Hr;znif:quro MaKcuManbHo 4ONyCTUMBII Tok, A, INs TeMNepaTypPHOTo knacca
(em. npumesiatie 4) (oM. npwme*-vlane 4 T1 -T4 v rpynnbi | T5 T6
0,035 0,000962 0,53 0,48 0,43
0,05 0,00196 1,04 0,93 0,84
0,1 0,00785 2,1 1,9 1,7
0,2 0,0314 3,7 3,3 3,0
0,35 0,0962 6,4 5,6 5,0
0,5 0,196 77 6,9 6,7
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OkoHyYyaHue mabnuubl 2

MpuMeyaHusda

1 YkasaHbl MakcuMarnbsHO JOMYyCTUMbIE 3HAYEHUS MOCTOSAHHOTO UNKU 3P PEKTUBHBIE 3HAYEHWUSA NEPEMEHHOTO ToKa
B amnepax.

2 [Ons MHOTOXWIbHBIX NPOBOAHUKOB B Ka4eCTBE MIOLaan NONepeYHoro ceveHns npuHumatoT obLyyto nnowaab
BCEX XWUM NpoBOAHMKA.

3 Tabnuua oTHOCUTCS K FMBKUM MOCKUM NPOBOAHMKAM, HanpUMep, NEHTOMHBIM Kabensm, Ho He pacnpocTpaHs-
eTCcs Ha NPOBOAHUKU NevaTHbIX Nnat (cM. 5.6.4).

4 B kadvecTBe AnameTpa W nnowaan nonepevyHoro ce4eHna NPUHUMaT HOMWHanbHbIe 3HaYEHNUA, NPUBEAEHHbIE
M3roToBUTENEM NpoBoAa.

5 Ecnu makcumanbHas MOWHOCTE He npeBbiwaeT 1,3 BT, npoBogka MoXeT GbiTb OTHECEHA K TeMnepaTypHOMY
knaccy T4 u ucnonb3oBaTbCs B anekTpoobopyaosaHum rpynnbl |. Ana rpynnsl |, ecrnn nonagaHue nNbinu UCKNIOYEHO,
JonyckaeTcs MakcumanbHaa MowHocTb 3,3 BT npu TeMnepatype okpyxatowen cpeabl Ao 40 °C. [Ina onpeaenequs
MaKcMMaribHON MOLYHOCTM NpU TeMnepaType okpyxatoleid cpegbl Buiwe 40 °C (cm. Tabnuuy 3a un 3b).

5.6.4 lNevyaTHble nposoaHukK ansa rpynnei | u ll

TeMnepaTypHbI KNacc NevaTHbIX NPOBOAHUKOB ONpeAensioT Ha OCHOBAHUU UMEIOLUXCA AaHHbIX unu
METOAOM NPOBEAEHUA USMEPEHNIA.

Ona MeaHbIX NeYaTHbIX NPOBOAHUKOB TEMMEPATYPHBINA KIacc MOXHO onpeaenaTb no tabnuue 3.

Tabnuuya 3— TemnepaTypHas knaccudpukauma NPOBOAHUKOB NeYaTHLIX NNaT (NpU MakcMmanbHoi TemnepaType okpy-
Xatolei cpeabl 40 °C)

MVHUManbHas LWnpuHa MakcuManeHbIi JOMyCTUMBIA TOK ANA TeMNepaTypHbIX Knaccos, A
neYaTHoro NpoBoAHNKa, MM T4 — T4 u Mpynna | T T6
0,075 08 0,6 0,5
0,100 1,0 0,8 0,7
0,125 12 1,0 0,8
0,150 1,4 1.1 1,0
0,200 1,8 1,4 1,2
0,300 2,4 1,9 1,7
0,400 3,0 2,4 21
0,500 3,5 2,8 2,5
0,700 46 3,5 3,2
1,000 59 48 4,1
1,500 8,0 6,4 5,6
2,000 9,9 79 6,9
2,500 11,6 9,3 8,1
3,000 13,3 10,7 9,3
4,000 16,4 13,2 11,4
5,000 19,3 15,5 13,5
6,000 22,0 17,7 15,4

MpuMeyaHue — YkasaHbl MakCUMansbHO AOMNYCTUMbIE 3HAYEHUS MOCTOSIHHOMO UMKN 3P HEKTUBHBIE 3HAYEHNS
nepemMeHHOro Toka B amnepax.

Tabnuua oTHOCUTCA K NedaTHLIM nnaTtam TonwmHoi 1,6 Mm 1 6onee co cnoem Meam TONLLMHON He MeHee 33 MKM.

Ansa nnat TonwwHoi ot 0,5 go 1,6 MM MakcMManbHbIA TOK yMeHbLatoT B 1,2 pasa.

[Ans BBYXCTOPOHHUX NeYaTHbIX NiaT MakcuManbHbIi TOK ymMeHbLwatoT B 1,5 pasa.

Onst MHOroCnoliHbBIX NNaT MakcumasnbHbIi TOK YMEHbLUAIOT B 2 pasa Afs paccMaTpuBaeMoro criosi mpoBogHMKa.

Mpw TonLmHe crnos meamn 18 MKM MakcUManbHbliA TOK ymeHbLuatoT B 1,5 pasa.

Mpw TonwmHe cnos Mean 70 MKM MakcuMarnbHbIA TOK yBernmumusaloT B 1,3 pasa.

Mpy NpoxoXAeHUN NevaTHOro NPOBOAHUKA MOA 3NEeMEeHTaMM, pacceuBaloLLMMK Npu HopmanbHoW paboTe unu
nospexaeHnsix mowHocTb 0,25 BT unu 6onee, Tok ymeHbLuatoT B 1,5 pa3sa.

B MecTe NoaKnNOYEHUA 3NEMEHTOB, pacceuBaloWwUX NpU HOpManbHON paboTe Unu NoBpeXAEeHUsX MOLWHOCTb
0,25 Bt 1 6onee, WnpuHy 4OpOXKW yBenuqmBatoT B 3 pasa Ha AnuHe 1,0 MM UK yMeHbLLIAIoT B 2 pa3a MakcUManbHbIi
TOK. [JONOMHUTENBHO, €CNW NeYaTHbIN NPOBOAHMK NPOXOAUT MOA 3IEMEHTOM, UCTIONb3YIOT KO3MMULIMEHT, yKasaHHbIA
ANA BOPOXeEK, NPOXOAALMUX NOA KOMNOHEHTaMK, paccensatowumu 0,25 BT unu Gonee.

[na TemnepaTtypbl okpyKatoLeit cpegbl 0 60 °C MakcuManbHbIA TOK YMeHbLUaloT B 1,2 pasa.

[nsa TeMnepartypbl okpyatoweit cpeabl o 80 °C MakcuManbHbIA TOK yMeHbLuatoT B 1,3 pasa.
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Hanpumep, nevatHble OQHO- UNKU ABYXCTOPOHHUE NNartbl TOMNWUHOW HE MeHee 0,5 MM, C nevyaTHbIMU
NPOBOAHWKAMU TOSILUMHON HE MeHee 33 MKM, NPUMEHAA KO3((PULMEHTbI, yKasaHHbIE B NPUMEYaHUAX K Tab-
nuue 3, OTHOCAT K TeMnepaTypHOMYy Knaccy T4 unv AonyckaioT Ans npumeHeHus B 06opyaoBaHum rpynnbi |,
€CINN OHN UMEIOT MUHUMANbHYIO LUIMPUHY NeYaTHOro nposogHuka 0,3 MM, a ANUTENbHO NPOTEKAIOLWMIA NO HUM
TOK He npesbiwaeT 0,444 A. AHaNOrM4yHO NeYaTHbIE NPOBOAHUKU MUHUMATbLHOW WMpKHLI 0,5, 1,0 M 2,0 MM OT-
HOCAT K TemnepaTtypHOMY knaccy T4 npu makcumanbHbiX Tokax 0,648 A, 1,092 A un 1,833 A COOTBETCTBEHHO.

TemnepaTtypHyio Knaccuukaumio neyaTHbIX NPOBOAHMKOB ANUHONW 10 MM UNKU MeHee He NPOBOAAT.

Ecnu TemneparypHbIii KNnacc NneyaTHOro NPOBOAHUKA ONPEAENSIOT 9KCNEPUMEHTANbHO, HE0BX0AMMO UC-
nosb30BaTh MakCMMAasIbHbI ANUTENbLHO NPOTEKAIOLLMIA TOK.

[onycTumble OTKNMOHEHUSI NMPW WU3FOTOBMEHUM MEYaTHbIX MMar He JOIMKHbI YMEHbLIATh MUHUMATbHYIO
LMPUHY NeyaTHoro npoBoaHuka bonee, yem Ha 10 % unu 1 MM, B 3aBUCMMOCTM OT TOTO, KAKOE U3 3HAYEHUN
MEHbLUE.

Ecnu ucnbiTaHus He NPOBOAATCA, NMPU MAKCUMAanbHON MOLLHOCTU He Bonee 1,3 BT nevarHble nNpoBo-
AHUKU MOTYT ObITb OTHECEHDbI K TEMNEPaTypPHOMY Kraccy T4, unv AonyckKaloTcs Anst NPUMEHEHUA B AMNEKTPO-
o6opyaosaHum rpynnbi 1.

Ans rpynnbl |, ecnu nonagaHue nblyu UCKIIOYEHO, AO0NYCTUMA MOLLHOCTL 3,3 BT.

MakcumManbHyl0 MOLLHOCTL Npu TEMNEpaType OKpyXaloLlei cpeapbl Boiwe 40 °C onpeaensior B COOT-
BETCTBMM C Tabnuuen AN OLEHKM TeMnepaTypHOW Knaccudukauuu nnowaanm noBepxXHOCTU KOMMNOHEHTOB
= 20 MM2. M3MeHeHne MakCUMarbHOM MOLLIHOCTU pacceMBaHUA OT TemnepaTypbl OKpyXalowen cpeabl B
OCT 31610.0.

5.6.5 Temneparypa uckpo6e3onacHoro 060pyoBaHus U KOMNOHEHTOB AnA rpynnbi Il

MakcumanbHyio TeMnepartypy NOBEpXHOCTU Ansi uckpobesonacHoro obopyaosanusa rpynnel lll onpeae-
naT cornacHo nyHkTy FOCT 31670.0 uamepeHue temneparypbl. MamepeHus AomkHbl ObiTb NPOBEAEHLI C
UCNONb3oBaHNEM ONpeAeneHHbIX 3HaveHun U, n J; ansa nckpoGesonacHoro oGopyaosaxus 6es 10 % koaddu-
uueHTa 6esonacHocTu. Temneparypa AomkHa ObITb TaKON, Kak Temneparypa noBepxHOCTU CKPO6e30nacHoro
obopynoBaHus, KOTOPOE B3aMMOAEWCTBYET C Nbinbio. Hanpumep, aAns uckpobesonacHoro o6opyaoBaHus, 3a-
LuMLIeHHOro o6ono4kon no kpaiHen mepe IP5X, Temneparypa noBepxHOCTU 0GONO4KM A0SMKkHA ObiTh M3Me-
peHa.

B anstepHaTtuBHOM cnyyae uckpobesonacHoe o60OpyaOBaHME AOMMKHO CYUTATLCA COOTBETCTBYIOLLMM
TpeboBaHUAM K NOMTHOMY MOTPY>XXEHUIO U HEKOHTPOIMPYEMOMY CIOIO NbINK, €CNY COOTBETCTBYIOLLIEE pacce-
MBaHWE MOLLHOCTU B NIOGOM KOMMOHEHTE cornacHo Tabnuue 4, a TOK KOPOTKOro 3aMblkaHusi — MeHee 250 MA.
WckpobesonacHoe o6opyaoBaHMe 40MmKHO BbiTb NpoMapkupoBaHo T135 °C.

Tabnu ua 4 — MakcumansHoe Aonyctumoe paccenBaHMe MOLLHOCTU B 3neMeHTe, Norpy>XeHHoM B Nbifb

MakcumanbHas TeMnepaTypa oKkpyxatoLleit cpegsl, °C 40 70 100

HonycTMas MoLHoCTs, MB 750 650 550

5.7 MpocTtoe o6opynoBaHue

K npoctoMmy 060pya0BaHUIO OTHOCAT:

a) NacCMBHbIE 3MIEMEHTbI, HanpUMep BbIKMOYATENWU, COEAUHUTENBHBIE KOPOOKU, PE3UCTOPLI U NMPOCTbIe
nonynpoBOAHUKOBLIE YCTPOWCTBA;

b) ycTpoiicTea, HakannueawLme SHEPrui0, COCTOALLME U3 EAUHUYHLIX SNEMEHTOB B NPOCTbIX LENsX C
onpeaeneHHbIMU napaMeTpamu, HanpUMep KOHAEHCATOPbl UMK KaTyLIKW MHAYKTUBHOCTU, 3HA4YEHUS1 KOTOPbIX
OOIMKHBI YYUTLIBATLCA NPU onpegeneHnm obLeit 6e30nacHOCTU CUCTEMBI;

C) UCTOYHUKN FrEHEPUPYEMON SHEPrumn, Hanpumep Tepmonapsl U POTOINEMEHTLI, B KOTOPLIX ntobasa u3
reHepupyeMbIX UMW BENMUYKNH He npesbiwaet 1,5 B,100 mA n 25 MBT.

MpocToe o6opyaoBaHne AOMKHO COOTBETCTBOBATbL BCEM TPEOOBaHUAM HACTOALLETO CTaHAapTa, Kpome
pasgena 12. A3rotoBuTENb N NPOEKTUPOBLUMK UCKPOOE30NacHOM CUCTEMBI IOSMKEH AOKa3aTb COOTBETCTBUE
JaHHOMY MYHKTY, BKMOYas cneuudukauum MaTepuanos U NPOTOKOSbl MCNLITAHUIA (€CNU NPUMEHSIOTCS).

Bceraa Heo6x0aMMO yUnUTbIBaTb CrieayioLLMe acnekTbl:

- BesonacHOCTb NPOCTOro anekTpoobopya0BaHUs He AormkHA 06ecneunBaTbCa NPUMEHEHNEM OrpaHu-
YUTEMBHBLIX YCTPOWCTB MO TOKY U/MNKU HANPSXKEHUIO.

- Mpoctoe o6opynoBaHne He JOIMKHO COAEPKaTb CPEACTBA, YBENUUYUBAIOLLME 3HAYEHUA TOKA UM Ha-
NpsPKEHUs, HanpuMep, npeobpasoBareny NOCTOAHHOIO TOKA.
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- B Tex cnyvasx, korga npocToe anekrpoobopyA0BaHUEe AOIMKHO COXPAHATL LIEMOCTHOCTb M30ONALNUKN UC-
kpoGe3onacHoi Lenu OT 3eMSM, OHO AODKHO BbiAEPKUBATb UCTILITATENbHOE HANPSHKEHWE MO OTHOLUEHUIO K
3a3eMIeHuIo B COOTBETCTBUMU € 6.3.13. Ero 3a)MMbl A0IDKHBI OTBEeYaTb TpeboBaHuam 6.2.1.

- Hemetannuueckue 060n104ku unu 060104KM U3 NETKMX CMNIIaBoB, B Criydae Ux pasmeLLeHus BO B3pbIBO-
ONacCHOW ra3oBow cpeae, AOIDKHbI YA 0BNETBOPATL TPEOOBAHMAM K ANEeKTPOCTaTUHECKUM 3apsiiaM Ha BHELUHUX
HEeMEeTanNMYeCKMX Matepuanax u K A0CTynHbiM MeTannuyeckum yacram FOCT 31670.0.

- Ecnu npoctoe anekrpoobopyioBaHue yCTaHOBMEHO BO B3pPbLIBOONACHOW cpeae, T0 Heobxoaumo oue-
HUTb MaKCMMAanbHYIO TeMnepaTypy NOBepxXHOCTU. [pu ncnonbL3oBaHMun B Mckpobe3onacHoW uenu B npeaenax
CBOMX HOMMWHArbHBLIX XapakTepUCTUK U NPpU MakCUMansHOW TeMNepaTtype okpyxatowei cpeabl 40 °C nepe-
KFoyaTenu, NaTpoHbl, LUTENCENU U 3aXu1Mbl AOMMKHbI UMETb MaKCMManbHYI0 TeMneparypy noBepxHOCTn Me-
Hee 85 °C, TO eCTb OTHOCUTLCA K TEMNepaTypHOMY Knaccy T6 aAna npumeHeHui rpynnbl |, U Takke AOMmKHbI
ObITb NPUroAHbLI ANSi NPUMEHeHUI rpynnbl | v rpynnb |, TeMnepaTypHbii Knacc Apyrux TUNOB NPOCTOro 06o-
pPyAOBaHUsi AOIMKEH OLIEHMBATLCSA B COOTBETCTBUM C pa3aenom 5.6 Hacrosiwero craHaapra.

Ecnu npocroe anekTpoobopyaoBaHue SIBMSIETCA YacCTblo ANeKTpoobopyaoBaHus, Coaepkallero apyrue
3NeKTpUYEecKue Lenu, BCI0 CUCTEMY HEOOXO0AMMO OLIeHUBaTb B COOTBETCTBUM C TPeDOBAHMSIMU HACTOSILLETO
cTaHaapra.

MpuMeyaHus

1 [latumku, B KOTOPLIX MCMONb3YeTCA KaTanuTuieckas peakuyus Unu apyrme anekTpoxXuMuyeckue NnpuHLMnG, obbiy-
HO He SIBNSIOTCA NPOCTLIM anekTpoobopyaoBaHueM. Heobxoguma KoHCynsTaLms cneLyanucToB Mo UX NPUMEHEHUIO.

2 HacTosiwwmii cTaHAapT He ycTaHaBnuBaeT TpeboBaHUA 0 HE06X04MMOCTHN NPOBEPKU COOTBETCTBMUS MPOCTOrO ArneK-
TpoobopyaoBaHus cneumdukaLmn N3roToBUTENS.

6 TpeboBaHMs K KOHCTPYKLUM 060pyaoBaHUA

MpuMeyaHune —ECnnB cOOTBETCTBYIOLMX NOAMNYHKTaX He yKasaHo MHOe, To TpeboBaHMsA HacTosILero pasgena
OTHOCSTCS TOMBKO K KOHCTPYKTUBHEIM 0COBEHHOCTAM MCKpoGEe3onacHOro U CBS3aHHOTO 060pYA0OBaHM1s, KOTOPLIE BIUSIOT
Ha LaHHbIi BUZ B3pLIBO3ALLUTI.

Hanpumep, TpeboBaHua No repmMeTmsaumy 3asmMBOYHBIM KOMMNAYHAOM MPUMEHSIIOT TOSIbKO B Cliydyae,
ecnu repmetnsauus Heobxoanma Ans BbINONHEHUs TpebosaHui 6.3.5 unu 6.6.

6.1 OGonouvku

6.1.1 O6wue Tpe6oBaHus

Ecrnu nckpo6e3onacHOCTe MOXET ObiTb HApYLUEHA B pe3ynbTaTte nonagaHusa Bnaru, nbiv unu Joctyna
K TOKOMPOBOASALUMM YaCTsIM, HanpuMep, ecnu Lenu coaepxaT HenoBpexaaemMble nyTu yTeuku, Heobxoauma
obonouka.

HeobxoaumascTeneHb3almTbi3aBUCMT OTYCMOBUISKCNNyaTaLummn; HanpuMep, 4nsanekTpoobopyaoBaHus
rpynnbl | MoxxeT noTpeboBaTbCsi cTeneHb 3awmThl IP 54 B cootBeTcTBUM € TOCT 14529.

KoHCTpyKkumsa 060MnoYkM He oBsisaTensHO AomKHA OblTb OAMHAKOBOI ANA 3aLUMThI OT NMPUKOCHOBEHUS K
TOKOMPOBOASALLUMM YaCTAM, HaX0AALMMCH No4 Hanps>KeHUWeM, U OT NonagaHusa BHYTPb NOCTOPOHHUX TBEPAbIX
npeaMeToB U XXUAKOCTEN.

3a o0603Ha4yeHne NOBEPXHOCTEN, 0Bpasylolmx rpaHuubl O0BOMOYKM, OTBEYAET W3rOTOBUTEMbL. ITO
0603Ha4YeHne fOMKHO ObITh 3aNUCAHO B 3aKMIOYUTENIbHOM BapuaHTe AOKyMeHTauuu (cMm. pasgen 13).

6.1.2 O6onouku ana o6opynosanua rpynnbl | unu |l

6.1.2.1 O6wwume TpeboBaHus

MckpobesonacHoe 1 cBsisaHHOe 06opyaoBaHWE, KOTOPOE PacCYUMTaHO Ha pasgeneHus B Tabnuue 5 unu
npunoXxeHun F, gomkHO ObITb CHabxeHo 060noYKkoN, oTeevaoLwen TpebosaHuam 6.1.2.2 unu 6.1.2.3 cooT-
BETCTBEHHO.

6.1.2.2 ObopyaoBaHue, cooTBeTCTBytOLLEE Tabnuue 5

OGopyaoBaHue, oTBevatLlee TpeGoBaHUAM K pasgeneHuam Tabnuubl 5, 4omkHO BbITb cHabXeHo 060-
NOYKOM Co cTeneHbto 3awmTbl IP20 B cooTBeTcTBUM C TpeBoBaHusMu FOCT 714529 nnu BblilLe B COOTBETCTBUM
C YCNOBUAIMU IKCMIyaTauum 1 yCroBUSAMU OKPYXatoLLEen cpeabl.

Ob6onoyka He 06sA3aTeNbHO A0MKHA NoABEPraTbCsA UCTIbITaHUAM Anst o6onodek no FOCT 31610.0, oaHa-
KO ANsi NepeHOCHOro 0bopyaoBaHWs NPOBOAST UCTbITAHME cOpackiBaHnem no FOCT 371670.0.
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6.1.2.3 O6opynoBaHue, COOTBETCTBYIOLLEE NPUNOXKEHUIO F

OGopyaoBaHue, oTeevaroLlee TpeboBaHMAM K pasgeneHuam tabnuubl F.1 n F.2, agomkHO ObiTh CHabxe-
HO 3awmMTomn aAns obecneyeHus creneHu sarpsAsHeHns 2. 3Toro 4OCTUraloT OAHUM U3 CNOCOOOB:

a) 060ono4Ykor Co cTeneHbio 3awmTbl IP54 nnu Beiwe B cootBeTcTBUM ¢ [TOCT 14529 B COOTBETCTBUM C
YCNOBUSIMW SKCNIyaTaumu Unu ycroBusiMU OKpyXatoLLei cpeabl. B Tabnuue 1 npueeaeHbl AONONHUTENbHbIE
cBeaeHnn MOCT 3716710.0, npuMeHsiemble ANst AAHHbIX 000N0YeEK;

b) o6ono4kor co creneHbto 3awmTbl IP20 unu Bbiwe B cooTBeTcTBUU C [OCT 14529 npu ycnoeuu, 4to
pasaeneHus ob6ecneyeHsl C NOMOLLLIO NOKPLITUA TUNA 1 UNK 2 Unn 3anMBOYHOIO KOMMAayHAA UNK Yepes TBEPAYIO
nsonaumio. Het HeobxoaMmMoCTH noaseprate 060NOYKY UCMbITAHUAM Ans o6onoyek cornacHo FOCT 31670.0;
OZHaKO AN NEPEHOCHOro 060pyA0BaHWSA NPOBOASAT UCMbITaHUE cOpackiBaHuem no FOCT 31610.0;

C) 060M0YKOIN CO cTeneHblo 3awmTbl IP20 1 orpaHMYeHMEM MOHTaXa nNpu yCroBuu, YTO ByAYT yKasaHbi
TpebOBaHMA K OrpaHMuYeHUI0 MOHTaXa B CrneuuanbHbIX YCMOBUAX NpUMeHeHusa. Homep ceptudmkata Ha
3NeKkTpooBOopyAOBaHNE AOIDKEH COAEPXKaTh 3HAK «X» corrmacHo TpebosaHuam k mapkuposke MOCT 371610.0.
B cneyuanbHbix TpebOBaHUSIX NPUMEHEHUS!, MEPEYNUCrNEHHbIX B cepTudmkaTte, AOIMKHbI YKa3blBaTLCA
noapobHbie He0BX0AUMbIE MEPbI MPEAOCTOPOXKHOCTH.

6.1.3 O6onouku ana o6opyaosaHus rpynnsoi Il

MckpobesonacHOCTb ckpobe3onacHoro 060pyL0BaHMA MOXKET BbITb HApYLLEHA B pe3ynbsrate nonagaHus
MblW UM AOCTYNa K TOKONPOBOASALLUMM YacCTAM, HanpuMep, ecnu LUenu coaepxaTr Henospexaaemble nyTu
yTeuku, Heobxoguma obonoyka:

a) MNpu pasgeneHun, COOTBETCTBYIOLMM TPeOGOBaHMAM K 3a30pam Unu NyTAM yTeuku Tabnuubl 5 unu
npunoxeHusi F, o6onouka gomkHa obecnevmBarh YPOBEHb 3aLMTbl NO KpalHen mepe IP5X B COOTBETCTBUM C
FOCT 14529. Ansa paHHbIX 060N0YeK AOMONHUTENLHO NPUMEHAIOT 6.1.2.3, nepevncnexue a);

b) Mpu pasgeneHun, oTBevalOLMM TpeBGOBAHUAM PACCTOAHUAM NOA MOKPLITUAM, 3aNMBOYHbLIM KOMNA-
YHAOM WINU MYTAM YTEYKM YEPE3 TBEPAYIO u3onaumio Tabnuubl 5 unu npunoxenus F, o6onouka aomkHa obe-
cneyuBaTk CTENEeHb 3awuTel MO KpaviHen mepe IP2X cornacHo FOCT 14529. Het Heo6x0aMMOCTU noaeeprartb
060noyky ucneiraHuam ana o6onoyek FOCT 316710.0, oaAHaKO NepeHOCHoe 06GopyaoBaHue HeobxoauMo noa-
BepraTb UCnbITaHUo copackiBaHneM cornacHo FOCT 37670.0.

OBono4ku ceAzaHHOro oGopyaosanusa rpynnol |l 40mkHbI cOOTBETCTBOBATL TpeboBaHuaMuU 6.1.2.

6.2 CoeaMHuUTenNbHbIE YCTPOWCTBA ANA NOAKIMIOYEHUS BHEWHUX Lenen

6.2.1 3axumbl

B pononHeHue K TOMy, YTO 3aXuUMbl ANl UCKpoGe3onacHbIX Lienei AOMKHbl oTBeYarb TpeboBaHUAM
6.3, OHU AOMKHbI ObITh OTAENEHbI OT 3aXXUMOB UCKPOONACHLIX Liene OAHUM UMW HECKONbKUMKU crnocobamm,
yKa3aHHbIMU B NepeyucneHumn a) unu b).

3Tn cnocobbl pasgeneHust Takke MPUMEHSIOT, Koraa UCKpo6e3onacHOCTb MOXeT ObiTb HapylueHa
BHELUHEW NPOBOAKOW, KOTOpas, OTCOEAWHUBLLUCL OT 3aXXMUMA, MOXET 3aMKHYTLCA HA MPOBOAHMKW WUIU
3NEMEHTbI.

n puMedyaHue 1—3axuMbl 4NsNoacoeqNHEHUS BHELLHUX qeneﬁ KI/ICKpOSe:iOI'IaCHOMy N CBA3@HHOMY aNeKTpo-
o6opy.q03aHmo AOMXHbI ObITh BEIMOMHEHB! TAKUM 06p630M, 4yTOObl OHU He noBpeXAarnunch Npy BbINONHEHNN COSUHEHWIA.

a) Ecnu pasgenenue obecneumBaeTcs 3a30poM, TO ANEKTPUYECKUI 3a30p MEXAY HEM3O0NUPOBAHHLIMU
TOKONPOBOAALMMM YACTSAIMU 3XXKMMOB AOIDKEH ObITb HE MeHee 50 mm.

n puMedyaHune 2 — PacnonoxeHue 3aXMMOB U METO MOHTaXa AOIKHbI ObITb TakKuMm, YTOObl KOHTaKT Mexay
uenamu B cny4ae cMeLleHUA NpoBOAKU 6bin ManoBepoATEH.

b) Ecnu pasgeneHue BbIMOMHEHO Pa3MELLEHUEM 3aXKMMOB MCKPOGE30MacCHbIX M UCKPOONACHBIX Lienen
B pasfgenbHbiXx 060nouykax unM 3a CYET MCNOMb30BAHWUA M3O0NALUMOHHON NEPEropoaku, UNu 3a3eMIEeHHOW
MEeTanNMYECcKon Neperopoakm Mexay 3axumamm nog o6Len KpbILLKOW, A0MKHbI ObITh BbIMOMHEHLI CeayioLme
ycnosus:

1) Kpas neperopoaok, UCNONbL3yEMbIX ANA pa3faeneHns 3aKMMOB, A0SMKHbI OTCTYNAaTb OT CTEHOK He 6o-
nee 4yem Ha 1,5 MM unu JOMKHO 0BEeCNEUMBATLCA MUHUMANBHOE paccTosHue 50 MM Mexay 3axumamu B
nboM HanpasnNeHUM BOKPYT NePeropoakm;

2) meTannuyeckue Neperopogku AOPKHbI OblTb 3a3€MNEHbl U UMETb AOCTATOUHYIO MPOYHOCTb U XKECT-
KOCTb, YTOObI HEe pa3spyLUaTbCs NPU MOHTaXe. TonNWMHA TakuX NEPEropoaock AoMKHa ObiTb He MeHee 0,45 MM.
Mpn MeHbLIen ToNLWMHE NePeropoaku A0MKHLI COOTBETCTBOBATL TpeGosaHuAm 10.6.3. 3aszemneHHble meTan-
nu4eckme Neperopoiku TaKke JOIMKHbI MPONYCKaThb MAaKCUManbHbIA TOK, BO3MOXHbIH B aBapUIHbIX PEXUMAaX
6e3 nporopaHnsa Neperopoakn Unu NOBPEXAEHUA LENU 3a3EMNEHUS;
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3) HemeTannMyeckme u3onupylLwmre neperopogku AO0/HKHbl MMETb COOTBETCTBYHLWMWA kKoadhduumeHT
TPEKWHITOCTOWKOCTHU, AOCTATOYHYIO TO/WMNHY M KpEeNUTbCA TakuMm 06pa3om, 4To6bl 6bITb YCTONUYMBLIMU K Aedop-
mMaumaM, KoTopble MOryT BOCNPEenATCTBOBATb UX MPUMEHEHMNI0 MO Ha3HayeHunto. ToNWMHA Taknx neperopogok
[OMKHa 6bITb He MeHee 0,9 MM. Mpyu MeHbLIEen TONWNHE NEPEropoaKM AO/KHbI YA0BNETBOPATL Tpe60oBaHNAM
10.6.3.

3HauyeHNs 31eKTPUYECKNX 3a30P0B N NyTel yTeukn Mexny Hen3onnpoBaHHbIMU TOKONPOBOAALLUMMN Ya-
CTAMMW 3aXMMOB pas/INYHbIX UCKpobe3onacHbIX Lenei 1 3a3eMNeHHbIMU UM 6e3 HanpsaXeHns TOKONMPOBOASA-
WMMWN HaCTAMU A0/DKHbI 6bITb HE MEHee 3HauyeHuii, NpuBeAEeHHbIX B Tabnuue 5 nnn paBHbl UM.

3HayYeHNs 31eKTPUYECKMX 3a30pOB MeXAy HEeW30/MPOBAHHbIMWU TOKOMPOBOAAWMMMN YaCTAMWN BHELLIHUX
COeAMHNTENbHbIX CPEACTB pasfesibHbiX UCKpoHe3onacHbIX Lenein AO/KHbI ObiTb PaBHbI:

- He MeHee 6 MM Mexay pasfefnbHbIMU UCKpobe3onacHbIMU Lensamu,

- He MeHee 3 MM OT 3a3eMJ/IEHHbIX YacTeil, ecnn Npun oueHke 6e30NacHOCTY He Obl/I0 yUYTEHO 3a3eM/IeHune.

Mpn n3mepeHnn 3a30poB BOKPYr TBEPAbIX U30NALUOHHBIX CTEHOK WM Neperopoaok creayeT pPyKOBOA-
CcTBOBATbCA pUCYHKOM 1. HE06X04MMO yuMTbiBaTb BO3MOXHOE MepeMelleHne XeCcTKO He 3akKpensieHHbIX Me-
Tannnyecknx yacTen.

[ ] e \\

1— ToKonpoBoAsAWasa YacTb; I — aneKkTpuyeckme 3a3opbl U gvHa I'IyT617I yTeuKM B COOTBETCTBUU C 6.3;
d — anekTpuyeckne 3a3opbl Ha BHELUHUX COeAMHUTENbHbIX yCTpOVICTBaX 3aXUMOB B COOTBETCTBUM C 6.2.1

MpuMeyaHue — YKasaHHble pasMepbl — 3TO 3HAUEHUSI 3/IEKTPUUECKUX 3a30P0B W AJIMHbI NyTell yTeuky BOKpyr
U301ALMN B MUSIUMETPAX, Kak yKa3aHo BbilE, U He TOSLLMHbI N30NALMN.

PucyHok la — Tpe6oBaHUsl K 3a30pam U A/IMHE NyTeli yTeuku A5 32KNMOB, K KOTOPbIM MOAK/IOUYEHb! Fa/lbBAHUYECKU He
cBsi3aHHble 1UckpobesonacHsle Lenu

PucyHok 1 — Pa3genexue I/ICKp06e30ﬂaCHbIX N UCKPOONacHbIX 3aXXKUMMOB
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1— 3aWunTHbIN Cnoii: HenpoBoAsALas UK TOKOMPOBOAALLAA U 3a3eM/IeHHas YacTb; 2 — neperopojka B cooTBeTCTBUM C 6.2.1 \b), B AaH-
HOM MpyMepe neperopojka — O4HOPOAHAsA C OCHOBaHWEM WU MPOYHO COeAMHEHHas C HUM; I — afnekTpuyeckme 3a3opbl U A/MHA NyTH
yTeykn B COOTBETCTBUM 0 6.3; dM > 3 MM 411 TOKONPOBOAALLEr0 3a3eM/IEHHOIO €Nos; ¢2 > 6 Mm; ¢/3 > 50 MM un ¢4 < 1,5 mm

MpumevyaHne — YKasaHHble pa3mepbl — 3TO 3HAYEHUA INIEKTPUYECKUX 3a30POB U ANINHLI MYTU YTEUYKU BOKPYT
n3onAauuun, Kak ykasaHo Bbille, a He TOJIWMHbI N301aUnn.

PucyHok 1b — Mpumep pasgeneHus MCKpo6e30omnacHbIX U MCKPOOMACHbIX 3aXKUMOB C MOMOLLbI0 Neperopoaku

PucyHok 1, nuct 2

6.2.2 3nekTpuyeckme pasbeMbl

KOHCTpYKUNA 3/1eKTpUYecknx pa3bemMoB, MnpefHasHa4YeHHbIX A5 MNOAKIYEHUA BHELWHNX WCKPO-
6e3onacHbIX Lenei, fo/HKHA OTINYATLCA OT KOHCTPYKUUM pa3beMoOB AN UCKPOOMACHbIX Lened n He goskHa
fonyckaTb B3anMO3aMeHAEeMOCTH.

Ecnn Buckpo6e3onacHoM uav cBA3aHHOM 3/1eKTP0060opPYyA0BAHMM UCMONb3YIOT HECKOMBKO 3/1€KTPUYECKNX
pa3beMoB AN BHEWHUX COeANHEHWNI, N HENPABUIbHOE COeMHEHNE MOXET OTpuuaTenbHO NOBANATL Ha BUA
B3pbIBO3alNTbl, AO/MKHbI ObiTb MPUHATHI MeEPbl, UCKAOYaOLW e BO3MOXHOCTb UX HENpPaBU/IbHOTO coefuHe-
HWSA, Hanpumep, NpU MOMOLWM KAwYa, WKW pas3bembl JO/DKHbI ObiTb MAEHTUPUUMPOBAHBI MapKNUPOBKOW Wan
LLBETOBbIM KOAOM.

MpucoeanHeHne NpoBOAOB K pa3bemMaM He BbINOJIHEHO 3aBOACKMM CMOCO60M, OHO JO/KHO BbIMO/THATHLCSA
B cooTBeTcTBMM €6.2.1. Mpy ncnonb3oBaHMy cneynanbHOro MHCTPYMEHTa, Hanpumep, ¢ NOMOLbIo 3arnbaHus,
ncKknww4vawuwero BO3MOXHOCTb OTCOegMHEeHUA XWNbl NpPOBOAHWKA, pa3beMbl AO0J/1KHbl OTBe4YaTb TOJ/IbKO
Tpe6oBaHuam tabnuubl 5.

CoeAnHnUTeNb, coAepXaliMii Lenn 3asemMneHns, NOBPeXAeHNe KOTOPbIX MOXET oKa3aTb BIMAHMNE Ha UC-
Kpo6e30NacHOCTb 3/1EKTPUYECKOW Lenu, J0/KeH ObiTb BbINO/IHEH B COOTBETCTBUM C 6.5.

6.2.3 OnpepeneHve OTHOWEHWSA MakCUMasibHOW BHELWHEN WHAYKTUBHOCTU K COMNPOTUBIEHMIO
(LOIRO) AN1A NCTOYHMKA NUTAHUA C OTPAHUYEHHbIM COMNPOTUB/IEHNEM

OTHOWEeHNe MaKCuMasibHO BHeWwHeW MHAYKTUBHOCTM K conpoTuBneHunto (LOIRO), koTopble MOryT 6biTh
noAKNKYEHbl K UCTOYHUKY MNTaHNA C OTPaHNYEHHbIM CONPOTUB/IEHNEM, PacCUYUTbIBAKT NO I'IpI/IBE‘,qQHHOVI HWnxe
dopmyne. B aToii popmyne yuutbiBaeTcsi koadpuuneHt 6e3onacHocT 1,5 no TOKY, M OHA He AOJ/IKHa WucC-
nonb3oBaTbCs, kKorga C5Ha BbIXOAHBLIX 3aXUMax anekTpoobopynoBaHusa npesbiwaeT 1 % CO.

8eR + (B4eR2 - 7212ell IR
xo = 1 FH/Om, 2
Vo = asU @)

roe e — MUHUManbHas BOCMaMeHsiloWwas 3Heprus uckpoobGpasyluiero mexaHusma, [x, cocTaBnsiowas
ANsi 3N1eKTPoo6opyA0BaAHUS:

- rpynnel | 525 wmkOXx,
- nogrpynnsl IIA 320 wmkAx,
- MB 160  mkOX,
- MC 40 MKOX;

RS — MUHMManbHOE BbIXOAHOE CONPOTUB/IEHUE UCTOYHMKA NUTaHus, Owm;
UO — makcumasnbHOe HanpsXeHue X0n0cToro xoaa, B;
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L, — makcumanbHasi MHAYKTUBHOCTL HA 3aXUMax UCTOYHMKA NuTaHus , My,
Cy — MakcumanbHasa eMKOCTb Ha 3aXUMax UCTOYHUKA NUTaHuA, ®.

Lo 32eRy
Meu Lg=0 —= , TH/OM.
ou?

R

(]

Mpu koadhpuuneHTe GesonacHocTu, paBHoM 1, sHadenue L /R, AOMmKHO ObiTb yBENUYEHO B 2,25 pasa.

MpuMedaHus

1 OBbI4HO OTHOLLEHNe L /R, NPUMEHSAIOT AN OLUEHKU BNUAHUA pacnpeAeneHHbIX napamMeTpos, Hanpumep, kabens,
a ero NPMMEHeHWe LN COCPEAOTOMEHHbIX 3HAaYEHNIA UHAYKTUBHOCTU U CONPOTUBIEHMUS TpebyeT 0co60ro paccMOTpeHuS.

2 OTHolweHune L /R, MOXeT ObiTb OnpeaeneHo 3KCNepUMEHTanbHO ANA HENMUHENHLIX UCTOYHUKOB NUTaHWUA ¢ no-
MOLLBH UCTBITAHWUA LIENK C HECKOMBKUMU ANCKPETHLIMU BenuunHaMn L, u R, MeTofamm, onucaHHbiMi B 10.1. [inanasoH
NCnonb3yeMbix 3Ha4eHUA R, AOMKEH N3MEHATLCA NPAKTUYECKN OT 3HaYeHU AN KOPOTKOro 3aMblkaHUs (MakcuManbHbIn
I, ) Ao 3HaveHuit Ans xonocToro xoAa (I, NOYTH paBeH HyMIo), N TEHASHLWUA 3MEHEHMUA 0MKHa rapaHTUpoBaTh, YTo L /R,
He NPUBEAET K oTpULaTENbHBIM pesyrTataM UCNbITaHUIA.

6.2.4 MocTOAHHO NoACcOoeANHEHHbIe Kabenu

OnekTpoobopyaoBaHne, CKOHCTPYMPOBAHHOE C NOCTOSIHHO NOACOEAWMHEHHbIM Kabenem Ansi BHEeLUHUX
COEeANHEHUI, JOMKHO NPOUTU UCMbITAHUE HA pacTshkeHue kabensa B cootBeTcTBuM ¢ 10.9, ecnu nospexaeHue
BbIBOAOB B 3MEKTPOOGOPYAOBAHMU MOXET NPUBECTU K HAPYLUEHUIO UCKPOOE30MacHOCTH, HanpuMep, ecnu B
kabGene HeCKONMbKO MCKPOBe3onacHbIX Lienem U NOBPEXAEHNE MOXET Bbi3BaTb ONAaCHOE COEIMHEHME.

6.2.5 TpeGoBaHusA K COEOUHEHUAM U BCNOMOraTeNnbHOMY 000pyAOBaHMIO A4Sl UCKpOobe3onacHo-
ro o6opyaoBaHus, PacnosioXXeHHOro B HeB3PbIBOONACHOW 30He

UckpobesonacHoe ob6opyaoBaHme MoxeT ObiTb CHAbXEeHO COeaAUHUTENBHLIMU YCTPONCTBAMMU, KOTOPbIE
He A0NyCKaeTCa MCnonb30BaTh BO B3PbIBOONACHONW 30HE, HAaNPUMEpP, COEAMHEHMS, 3arpyXaioLume AaHHbIe U
COeANHEHMSA 3apALHOr0 akKyMynsiTOPHOIO yCTPOWCTBA. Takue yCTponcTea AOMKHbI ObITb CHADKEHBI 3aLLUUTON,
YTOObl HOMMHANbHBIE NAPaAMETPbI 3ALUUTHLIX KOMIMTIOHEHTOB BHYTPU UCkpobe3onacHoro 060pyaoBaHus CooT-
BeTcTBOBanM TpeboBaHuio 7.1. Micnonb3oBaHue NpefoXpaHuTEns, 3alMLLEHHOrO LUYHTUPYIOWEN AUOAHOW
YCTaHOBKOW, COOTBETCTBYIOLLEN TpeboBaHuaM 7.3 n 7.5.2, ABNAETCA A0CTATOMHON 3aLWMTON ANSA OrpaHMYeHus
HanpsHKeHUs.

Ecnu fgaHHblE COeAUHEHNS UCMONb3YIOT ANS COEAUHEHUS C 3apsiAHBIM aKKYMYNSITOPHBIM YCTPOMCTBOM,
[OMKHbI cobniogatbes TpeboBaHus 7.4.9.

3awpnTHana uenb U KOMMOHEHTbI MOTYT HaxX0AWTLCA B UCKpobe3onacHom 06opyaoBaHUM Unu B 060py-
AOBaHUM ANA HEB3PbIBOONACHON 30HLI. Kakas-nubo 4acTb 3almMTHOW Lienu, pacnosnoXxeHHast BO BCNOMOra-
TenbHOM 060pYyA0BaHUKM HEB3PLIBOOMACHOW 30HbI, A0JHKHA ObiTb OLEHEHA B COOTBETCTBUM C TpeboBaHMAMU
HacTosLLero craHaapra, a BcnomorarensHoe 06opyaoBaHue A0MKHO ObiTh YKa3aHO B JOKYMEHTaLMN.

MakcumarnbHoe HanpspkeHne U, KOTOpoe MOXET NPUMEHATLCA K COeMHEeHUAM Ges0nacHOM 30HbI,
AOMKHO ObITb yKa3aHO B AOKYMEHTaLUUM U NPOMapKMpOBaHO Ha uckpobeszonacHom obGopyaosaHun. Hanps-
xeHue U, Ha BBOAHBIX YCTPOMCTBAX IOIDKHO CUMTATLCA HOPMANbHLIM HaNPSDKEHNEM CETH, Hanpumep 250 B
nepeMeHHOro ToKa, eCnu B MapkUpOBKE He YKa3aHO MHOTO.

MpumeyaHune — Ecnu HanpsbkeHne Uy, meHblue, Yem 250 B nepemeHHOro Toka, To laHHoe 3HaYeHWne He cne-
JYeT NpMHUMaTb 6e3 oLeHku 06opyaoBaHus.

B gononHeHune uene nkpobeszonacHoro 060pyaoBaHMS AOMKHA BbITh CHabXxeHa cpeaCcTBamMu Ans npea-
ynpexaeHus nepegadn SHepruv, CNOCOOHONW BbI3BaTb BOCNNAMEHEHne, Ha coeMHeHnsa 6e30nNacHON 30HbI
npu pacnonoXeHnuu BO B3PbIBOONACHOM 30HE.

MpumeyaHune — [aHHble TpeboBaHUS He paCNPOCTPAHAIOTCA HA UCMNONBb30BaHUE COEAUHEHUI N3rOTOBUTENEM
Mpyv NPOU3BOACTBE, UCMBITAHUU, PEMOHTE UNK nepebopke.

6.3 PasgenuTtenbHble pacCTOAHUA

6.3.1 OGwue Tpe6oBaHuA

TpeboBaHuWA kK pasgenuTenbHbIM pacCTOSAHUAM NpuBeAEHbl B pazaenax 6.3.2—6.3.14. AnkrepHaTUBHbIN
METOA ONnpeaeneHns pasmepoB pasaenuTenbHbIX PaCCTOSHUIN NPUBEAEH B NpuIoxeHum F.

6.3.2 PaspgeneHue TOKONpoBOAALWMX YacTen

Pasgenenus mexay:

- nckpo6e3onacHoO! 1 UCKPOOMACHOK LIENSIMU; UMK

23



rocT 31610.11—2014

- pa3sHbIMK NCKPOBE30NaCHLIMMY LIENAMU; UMK

- LIenbio U 3a3€MMEHHbIMU UNU M30NUPOBAHHLIMW METANNNUYeCKUMU HacTsIMU
DOMKHLI COOTBETCTBOBATbL CMNeAyoLUMM TPEOOBaHUAM, €CNU BUA 3aLLMTbI 3AaBUCUT OT pasfieneHui.

PasgenutenbHble pacCTOAHUA CneayeT U3mMepsaTb UINU OLIEHUBATh C YYETOM BO3MOXXHOTO CMELLIEHUS Npo-
BOAHMKOB UMW TOKONPOBOAALUMX YacTel. TEXHONOrMYeckue A0onycku Npu U3roTOBIIEHUN HE JOIDKHbI YMEHb-
waTb 3a3opbl 6onee, yeM Ha 1 MM unu 10 % (BepyT MeHbLLEE U3 ABYX 3HAYEHUN).

PasgenutenbHble pacCTOAHMA, COOTBETCTBYIOLLME 3HAaYEeHUsM Tabnuupbl 5 unu npunoxexuio F npu ycno-
BUAX 6.1.2.2, 6.1.2.3 unu 6.1.3, He OMKHbI ObITb NOABEPXKEHbI NOBPEXAEHUIO.

COCTOSIHMEM HEUCTIPABHOCTY MPU HAPYLLEHUU pa3aeneHnst CYNTAIOT TONbKO KOPOTKOE 3amblKaHue.

HacToawum craHgapToM He pernaMeHTupyIoTcs TpeboBaHus K pasgeneHusam, koraa uckpobesonacHas
uenb oTaeneHa ot Apyrux Lenen 3asemneHHbIM(0M) MeTannMyeckum(oin), Hanpumep, ne4aTHbIM NPOBOAHUKOM
UK Neperopoakoii Npu ycrioBum, 4to Npoboi Ha 3eMIio He HapyLUAET BUA 3aLLUTbI U, YTO 3a3eMIIEHHAs TOKO-
NPOBOAALLAA YaCTb MOXET HECTU MaKCUMAarbHbIN TOK, KOTOPLIA ByAeT NpoTeKaTb NO HeW B aBapuitHbIX YCNo-
Busix. TpeboBaHUA K NyTAM YTEUKU HE NMPUMEHSIOTCS, €CMU 3a3EMIEHHbIE NEYaTHbIE NPOBOAHUKU Pa3Aensior
TOKOMPOBOAALLUME NyTU, TpebyloLume pasgeneHus, HO NPUMEHSIIOTCA TPeOOBaHUA K ANEeKTPUYECKUM 3a30pam.
TpeGoBaHus K aNEeKTPUIECKMM 3a30paM He NPUMEHSIIOTCS, €CNU 3a3eMINEHHas MeTannu4ecKkas neperopoaka
3HAUUTENBLHOM BLICOTHI HE IONYCKAET Nepexoaa 3apsza Mexzay KOMMOHEeHTamu, Tpebylowmumu pasgeneHus.

n puMmedaHue 1— Bw,q 3awuThbl 3aBUCUT OT paa,qeneHvu?l A0 3a3eMITeHHbIX U U3oNUPOoBaHHLIX MeTannnye-

CKUX YacTeu, ecnu TOKOOFpaHM'-MBalOLLlMﬁ pPe3nUcCTop MOXET 6biTh 0boitneH KOPOTKUMU 3aMblKaHUAMWU MeXAY uenbto U
3a3eMITeHHOW Unu VI30]'II/IpOBaHHOVI MEeTanfInYEeCcKon HacTbio.

3azemneHHas meTannuyeckas neperoposka AomkHa ObITb MPOYHON M XKECTKO 3aKPENNEeHHON Ha OCHOB-
HO KOHCTPYKLUMM, YTOObI UCKMIOYMTL noBpexaeHue. OHa AOMKHA UMETb JOCTATOYHYIO TOMNLWMHY U TOKONPO-
BOASALLYIO CNOCOBHOCTb, YTOGbI UCKINIOYMTH NPOTrOPaHNE UK NOBPEXAEHUS LIENMU 3a3EMINEHUS B HEUCNPABHOM
cocTosiHuu. Meperopoaka AOMKHA UMETL TONMWMHY HE MeHee 0,45 MM u gomkHa ObiTb NPOYHO 3akpenneHa
Ha XXECTKOW MEeTannM4eCckon 3a3eMseHHON YacTu yCTPOMCTBA MIM NPU MEHbLUEN TONWMUHE AOMKHA COOTBET-
cTeosaTk 10.6.3.

Ecnun HemeTannuyeckasi M30nMpytoLas Neperopogka TONLWMHON U C COOTBETCTBYIOLLMM CPABHUTENbHbLIM
MHAEKCOM TpekuHroctoiikoctn (CUT) cornacHo Tabnuue 5 yctaHOBNEHa MeXIy TOKONPOBOASALLMMU YaCTSIMMU,
3MEKTPUYECKUE 3a30Pbl, NYTU YTEYKU U APYTME Pa3fenuTenibHble PAaCCTOAHUS U3MEPSIIOT BOKPYT NEPErOpOKH,
npu yCcrnoBuu, YTo ee TOMNLUMHA cocTaBnsieT He MeHee 0,9 MM, 8 NPU MEHbLLEN TOTLWHE MEXaHUYECKYIO NPOoY-
HOCTb NEPEropoaKU UCMbITLIBAKOT B COOTBETCTBUM C 10.6.3.

MpumeyaHune 2— MeToabl oLeHKW NpuUBeLeHbI B NpunoxeHun C.

6.3.2.1 PaccrosiHusi B COOTBETCTBUM C Tabnuueii 5

Ons nckpobesonacHbIX Lenen ypoBHen «ia» U «iby pasgenuTernbHble pacCTOAHUSA, 3HAYEHUS KOTOPbIX
HUXE YKasaHHbIX B Tabnuue 5, HO paBHbl UMW COCTABMAIOLUME HE MEHEE 1/3 3HAYEHMIA, yKas3aHHbIX B Tabnu-
ue 5, AOMXKHbl pacCMaTpPUBATLCS KaK NOABEPKEHHbIE YYUTLIBAEMbIM NMOBPEXAEHUSAM Ha KOPOTKOE 3aMblKaHue,
€Cnu 9T0 HapyLuaeT Uckpobe3onacHOCTb.

Ans nckpobesonacHbix Lienel ypoBHEN «ia» U «iby pasaenutenbHble pacCTOAHUS, COCTABNAIOLLNE Me-
Hee 1/3 OT 3HaYeHMUIA, yKa3aHHbIX B Tabnuue 5, AOMKHbI paccMaTpuBaTLCS, Kak NOABEPKEHHbIE HEYYUTbIBAE-
MbIM NMOBPEXOEHUAM Ha 3amblkaHUe, €Cnn 3TO HapyLUaeT UCKpoBGe30nacHOCTb.

[ns nckpoGesonacHbiX Leneii ypoBHS «iC» pasfenuTenbHble PACCTOSAHUS, 3HAYEHUS] KOTOPBIX HUKE YKa-
3aHHbIX B Tabnuue 5, cneagyeTt paccMmarpuBaTth Kak NOABEPXKEHHbIE KOPOTKOMY 3aMbIKaHUIO, €CINK 3TO HapyLua-
eT uckpobe3onacHoCTb.

6.3.2.2 PaccTosiHusi B COOTBETCTBUM C NpUNOXeHuem F

Ons nckpobesonacHbIX Lenei ypoBHen «ia» U «iby pasgenuTernbHble pacCTOSAHUSA, 3HAYEHUSA KOTOPbIX
HUXKE YKa3aHHbIX B NPUNOXEHUK F, JOMKHbI pacCcMaTpUBATLCA KaK NOABEPXKEHHbIE NOBPEXIEHNAM COTNIAacHO
F.3.1, ecnu aT0 HapyLUAeT MCKPOGE30NacHOCTb.

[ns uckpo6e3onacHbIX LEneii YPOBHS «iC» pasfenuTenbHble PACCTOSHUS, 3HAYEHUSI KOTOPbIX HUXKE YKa-
3aHHbIX B MpUNoXeHun F, cneayer paccmarpuBath, Kak NOABEPXKEHHbIE KOPOTKOMY 3aMbIKaHUIO, €Cru 3TO
HapyLuaeT uckpobe3onacHoCTb.
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Tabnuuya 5— [nuHa anekTpuYeckux 3a3opoB, NyTel yTeUkn U pasaeneHuii

1 2 3 4 5 6 7
e | orerpmeon || S| S | | S| e
3HaueHue), B ' 3an1BKy KoMnayHaoM, MM | TBepayto usonaumio, Mm ' (CUT)

Lenb ia, ib ic ia, ib ic ia, ib ic ia, ib ic ia, ib ic la, ib ic

10 1,5 0,4 0,5 0,2 0,5 0,2 1,5 1,0 0,5 0,3 - -

30 2,0 0,8 0,7 0,2 0,5 0,2 2,0 1,3 0,7 0,3 100 100

60 3,0 0,8 1,0 0,3 0,5 0,3 3,0 1,9 1,0 0,6 100 100

90 4,0 0,8 1,3 0,3 0,7 0,3 4,0 21 1,3 0,6 100 100
190 50 1,5 1,7 0,6 0,8 0,6 8,0 25 26 11 175 175
375 6,0 2,5 2,0 0,6 1,0 0,6 10,0 4,0 3,3 17 175 175
550 7,0 4,0 2,4 0,8 1,2 0,8 15,0 6,3 50 2,4 275 175
750 8,0 50 2,7 0,9 1,4 0,9 18,0 10,0 6,0 2,9 275 175
1000 10,0 7,0 3,3 1,1 1,7 1,1 25,0 12,5 8,3 4,0 275 175
1300 14,0 8,0 4,6 1,7 23 1,7 36,0 13,0 12,0 5,8 275 175
1575 16,0 10,0 53 * 2,7 * 49,0 15,0 16,3 * 275 175
3,3k * 18,0 9,0 * 4,5 * * 32,0 * * * *
4,7k * 22,0 12,0 * 6,0 * * 50,0 * * * *
9,5k * 45,0 20,0 * 10,0 * * 100,0 * * * *
15,6 k * 70,0 33,0 * 16,5 * * 150,0 * * * *

* NaroToBnTeNb SOMKEH NPeACTaBUTL A0Ka3aTeNIbCTBO COOTBETCTBUS TpeGoBaHWsIM B oTHoLeHUM CUT aneKTpou3onALUMOHHEIX MaTepuanos. Mpu HanpshkeHnu

0 10 B CUT aneKTpoU3onALMOHHOro MaTepuana ykasbiBaTb He TpebyeTca.

LL'0l9Le 1001
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6.3.3 HanpsxeHvne mMmexay TOKONPOBOAALWMMN YacTAMU

HanpsikeHue, KOTOpoe yunTbIBaOT NPU NPpUMeHeHun Tabnuubl 5 nnn npunoxeHns F— aTo HanpsxeHue
Mexay No6bIMU BYMS TOKONPOBOAALLMMUN YaCTSAMU 3NEKTPUYECKUX Lenei, AN KOTOPbIX 3NeKTpuyeckme 3a-
30pbl BAMSAIOT Ha BUA 3alWUTbl paccMaTpvBaemoii Luenu, Hanpumep (CM. PUCYHOK 2), 3TO HanpsikeHne Mexay:

- NCKpO6HEe30MacHON Lienbio 1 UCKPOONACHOW YacTblo 3TOW Xe uenun, unu

- uckpob6e3onacHo Lenbio N NCKPOONACHbIMY Lensamu, uam

- MeXxJy MCKpo6e3onacHbIMU LEensiMun, 31eKTPUYECKN He CBSI3aHHbIMU MeXAay coboli.

1

1 — waccu; 2 — Harpyska; 3 — uckpoonacHas uenb ¢ Um, 4 — yacTb uckpobe3onacHoii Lenun, He sSIBNAIOLAACA UCKPOOE30nacHO;

5 — uckpobesonacHas Lenb; 6 — pa3mepsbl, onpefensemble no tabnuue 5 wan npunoxeHnio F ecnm Heobxoaumo; 7 — pasmepbl,

onpeaensemble No o6LWMM MPOMbILLNIEHHbIM CTaHdapTaM; 8 — pa3Mepbl B COOTBETCTBUM C 7.3; 9 — pasmepbl B COOTBETCTBUM C 6.2.1

ANA BbIXOAHBIX 32KMMOB MeXay pas3fefibHbiMU 1cKpobe3onacHbIMK LEensmMm 1 Mexay Mckpobe3onacHbIMWA W MCKPOONaCHbIMW Liensamu;
10 — 3almnTHbIE KOMMOHEHTLI cornacHo 8.9

PucyHok 2 — MpumMepbl pasgeneHnii Mexay TOKONpPOBOASLWMMU YacTaMU

Mpy oueHKe 3NeKTPUMUYecKkux 3a30pOB U MyTeii yTeukn cnepyeT NpUHUMAThL Cleayloline 3HaYeHus Ha-
NPsHKEHNs:

a) 4ns anekTpuuYecknx Lenei, ranbBaHNUYeckn He CB3aHHbIX MexXay co60il BHYTpU 060pyf0BaHUS: Hau-
6onbluas U3 CYMM aMnINTYAHbIX 3HAYEHWIA HanpshKeHWi 3Tux Leneii, koTopas sIBAsieTCs NPOU3BOAHON OT:

- HOMUHANbHBIX HANPSHXKEHWIA Leneid; um

- MakCUMasbHbIX HaNPsHKEHW, yKkasaHHbIX N3roTOBUTENIEM, KOTOPblE MOTyT 6€30MacHO NPUMEHSTLCS B
uenu; um

- NOGbIX HAMPSYKEHWU, TEHEPUPYEMbIX BHYTPU 3TOMO 3/1€KTPOOGOPYA0BAHNS.

Ecnm ofHO M3 HanpshxeHuii coctaBnsieT meHee 20 % OT ApYroro, TO ero He yuuTbiBaloT. CeTeBoe Ha-
npsbkeHue LOMKHO paccMaTpuBaTbes 6e3 yuyeTa CTaHAAPTHOrO OTK/IOHEHUSI OT HOMUHA/ILHOTO 3Ha4YeHus. Ans
CUHYCOMAANbHbIX HaMpsXKEHUA amnauTyfHOoe 3HauyeHWe onpefensieTcss Kak npousBefeHue 3 eKTUBHOrO
3HAYEHUS HOMVUHA/ILHOTO HaMpPsKEHUs Ha V2;

b) Ons yacTeil anNekTpUYeckoii Lenu: MakcuManbHoe 3HauyeHue HanpsKeHUsi, KOTOPOE MOXET BO3HMK-
HYTb B /11060I YacTu 3Toli Lenu. STo Takke MOXET 6biTb CyMMa HanpsHKeHU PasfnyHbIX UCTOUYHUKOB NUTaHUS,
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NOAKNIOYEHHBIX K dMneKTpuyeckon uenu. Ecnu ogHo U3 HanpskeHui coctaensieT meHee 20 % OT Apyroro, To
€ro MOXXHO He Y4MTbIBATh.

Bo Bcex cnyvasx cneagyer NnpMHMMaTb MakCMMasbHble 3HAYEHUs HanpshKeHusl, KOTopble MOTyT ObiTb
nony4eHbl B aBapuiiHbIX pexumax paboTbl B COOTBETCTBUM C pasgenom 5.

BHewuHee HanpsxeHne HeobxoanMo NPUHUMATL PaBHbIM Uy, unu U, , 3asBNEHHOMY ANs COeAMHUTESb-
HbIX CPEACTB, Yepes3 KOTOPbIE OHO NOAKMIOYEHO. HanpskeHns nepexoaHbixX NpoLeccoB, KOTOPbIE MOMYT BO3-
HUKaTb A0 PA3MbIKaHWA LUeNu YCTPOWCTBOM 3aLUUTbl, HANPUMED NNABKUM NPEAOXPaHUTENEM, HE YYUTbIBAIOT
npu OUEHKEe NYTEN YyTEYKU, HO UX CEAYET YUUTbIBATh NPU OLIEHKE 3NEKTPUYECKUX 3a30pOB.

6.3.4 dnexTpuyeckui 3asop

N3onaumoHHbIe Neperopoaku, He COOTBETCTBYIOLWME TpeBoBaHUAM 6.3.2, HE YUUTLIBAIOT.

Opyrue n3onaunoHHbIE YaCcTH AOIDKHBI YA0BNETBOPATL TPe6OBaHUAM KONOHKM 4 Tabnuupl 5.

Mpu aMNAUTYAHBIX 3HAYEHUAX HaNpshkeHusA Boiwe 1575 B He06x0aMMO UCNONbL30BaTh Pa3aenuTENbHYIO
M3ONUPYIOLLYIO UMK 3a3eMIMEHHYI0 METANNMYECKyIo0 NEPEropoaky, KOTopas A0mHkHa YAOBIETBOPATL TpeboBa-
HuaMm 6.3.2.

6.3.5 Myt yTeukn yepes sasiIuBKy KOMNayHAoOM

3anuBoYHbLIM KOMNAyHA AOMKEH oTBeYaTb TpeboBaHuam 6.6. [ina vacren, KoTopble A40MKHbI ObiTb rep-
METU3UPOBAHBLI KOMNAYHAOM, MUHUMATbHLIA NYTh YTEYKU MEXAY repMeTU3MPOBaHHBLIMU TOKONPOBOAALLMMU
YacTAMM, ArieMeHTaMu U CBOGOAHOI NOBEPXHOCTBIO 3aNUBOYHOIO KOMNAyHAA AOMKEH COCTABNATL 1/2 paccro-
AIHWA OT NpUBEAEHHOTO B Tabnuue 5, HO He meHee 1 mm. [lononHuTensHOE pasgeneHune He Tpebyercs, ecnu
KOMNayHJ HaXx0AUTCS B HENOCPEACTBEHHOM KOHTAKTe W CLIEMMEH CO CTEHKaMu 0605104KM TBEPAOro U3onsaLu-
OHHOrO Marepuana B COOTBETCTBUU € Tabnuuen 5 (cMm. pucyHok D.1).

3nekTpuyeckas NPOYHOCTb U30NALMKU, repMETU3UPOBAHHOW KOMMAYHAOM 3NEKTPUYECKON Uenu, AoShKHa
CoOTBETCTBOBATL TpeboBaHuam 6.3.13.

MoBpexxaeHne repMeTu3MpoBaHHOTO UMM FEPMETUYHO 3aKPLITOTO ANMEMEHTA, HaNPUMEP NONYNPOBOAHU-
Ka, KOTOpPbI BLINOMHEH B COOTBETCTBUU C 7.1, HO AN KOTOPOIO HE M3BECTHbLI BHYTPEHHME 3a30Pbl U PACcCTONA-
HUA Yepes 3anuBKy, 4OJHKHO pacCMaTPUBATLCA KaK €AMHUYHOE YUMTLIBAEMOE NOBPEXAEHUE.

MpuMedyanune — [JononHuTenbHble TpeGoBaHUS NpUBeAEHbl B NPUNOXeHUM D.

6.3.6 MyTb yTeuku yepes TBEPAYIO U3ONALUIO

Teepaylo M30NSALUMIO U3rOTaBNMBAIOT METOAOM LUTAMMOBKW WU OTNUBKM B (DOPME, HO HE 3aNMBKON.
SnekTpuyeckasa NpoYHOCTb TBEPAON M30NSALMM AOSHKHA COOTBETCTBOBATL 6.3.13, ecnu nyTn yTeuku yaosneT-
BOPSAIOT TpeboBaHMsAM Tabnuubl 5 nnu npunoxenusn F. MakcumManbHbIi TOK M30NIMPOBAHHON NPOBOAKW HE A0N-
)KEH NPEBbILLATh 3HAYEHUS, YKa3aHHOro U3roToBUTENEM NPOBOAA.

MpumevyaHus

1 Ecnu n3onsATop MarotoeneH U3 AByX unv 6onee YacTel aMeKTPOM3ONALMOHHOrO Marepuana, KoTopble HafexHo
coefMHeHbl Mexay coBol, TO Takyto KOMMO3UTHYIO N30MNALMIO MOXHO paccMaTpuBaTh Kak TBepPAYHO.

2 B HacTosieM cTaHfapTe TBepAas M3onsauns — 9TO U30MALMA 3aBOJCKOr0 W3roTOBMNEHUS, Hanpumep nnacTuHa,
U30NSALMOHHBIE TPYOKM UMK N3ONALMA Ha Nposojax.

3 Jlak u nopoBHble MOKPBITUSA HE CYATAIOT TBEPA O U3onALMEN.

4 3rneKTpU4eckuit 3a3op MEXAY COCEAHUMM [OPOXKAMWU Ha NPOMEXYTOUHbLIX CMOSX NeYaTHbIX Nnar creayeT pac-
cMaTpuBaTh KaK 3MeKTPUHECKMM 3a30pOM Yepes TBepAbli 3NeKTPON3oNALMOHHEIN MaTepuan.

6.3.7 CnoxHble pasaeneHus

Mpu KOMBUHMPOBAHHLIX PA3AENEHUsIX, HAaNPUMEp, MO BO3AYXY U YEPE3 U30NALMIO, UX CyMMapHOe 3Ha-
YeHue JOIMKHO ObiTb onpedeneHo no Tabnuue 5 ¢ y4eToM BCEX COOTBETCTBYIOLLMX pa3aeneHunin. Hanpumep,
npu HanpsxeHun 60 B:

- ANEKTPUYECKUI 3a30p = 6 x pasgeneHue Yepes TBepAYI0 U30NALMIO;

- ANEKTPUYECKuii 3a3op = 3 x pasaeneHue Yepes KomnayHa;

- 9KBMBAIEHTHbIN 3a30p = chakTuyeckuii 3a3op + (3 x moboe AONONHUTENbLHOE pasfeneHue Yyepes KoM-
nayHa) + (6 x nioboe 4ONONHUTENLHOE pasaeneHne Yepes TBEPAYIO N30NALMIO).

Ans uckpobesonacHblX Lenen ypoBHel «ia» u «iby pasgeneHve cuuTaloT HenoBpeXaaeMbiM, €Crum OHO
He MeHee SNeKTPUYEeCcKoro 3a3opa, ykasaHHoro B Tabnuue 5.

To60oi anekTpu4EeCKnin 3a30p UK pasaeneHne, CocTaBnsaLlee MeHee 1/3 ot gaHHbIX Tabnuupbl 5, Npu
pacyeTe 3KBUBANEHTHOIO 3a30pa HE YYUTLIBAIOT.
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Ons nckpobesonacHbix Lenen ypoBHSA «iC» YKa3aHHbIE BbILLE Pe3ynbTaTbl HE AOMMKHbI ObITh HUXKE 3HaYe-
HKUA 3a30pa, yKazaHHoro B Tabnuue 5.

6.3.8 MyTn yteukm

Ona nyTten yTeyku, npueedeHHbIX B Tabnuue 5, CUT anekTpou3onauMoHHOro Matepuana AOMmKeH Co-
OTBETCTBOBATb 3HAYEeHUsIM, yKa3aHHbIM B Tabnuue 5 unu npunoxeHue F, n3mMepeHHbIM B COOTBETCTBUM C
FOCT 27473. Metoa uaMepeHns Unu oLUeHKN STUX NyTeln YTEYKN AOIMKEH COOTBETCTBOBATbL NPUBEAEHHOMY Ha
pucyHke 3.
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f— AnuHa Nyt yTeukn; M — meTann; / — U3onsUMoHHbI MaTepuarn,
7 — NpukneeHHas Neperopojka; 2 — LeHTparibHas MeTannuyeckas YacTb, He MoAKMoYeHa K UCTOUHUKY HanpshkeHus,
3 — He npuKneeHHas neperopoaka. BeicoTa pasgenuTensHoro yrmyéneHns > D

PucyHok 3 — OnpegeneHue nyTen yTedku (B Bo3gyxe)

B kneeBom coeguvHEHWU KIeW OOMMKEH MMETb WU30NUPYIOLLME CBOMCTBA, 9KBMBASIEHTHbIE CBOWCTBAM
CMEXHOro maTtepuana.
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MyTb yTeukn MOXeT 06pa3oBbIBATLCS U3 CrOXEHUSA Bonee KOPOTKUX PaCcCTOSHUI, HAaNPUMEp, Koraa nyTu
YyTEYKM NPEPbLIBAIOTCA TOKOMPOBOAAWMMMU AeTansamu. [pu 9TOM paccTosiHuA, cocTaensaowme meHee 1/3 ot
COOTBETCTBYIOLLMX 3HAYEHWUI, YKa3aHHbIX B Tabnuue 5, He yunTbiBatoT. Ana HanpsxeHud Bbiwe 1575 B (am-
NNMTYAHOE 3Ha4YEHNEe) HeOBXOAUMO UCNONBL30BaTb U3ONALMOHHYIO UMM 3a3€MIEHHYIO METANMUYECKYIO nepe-
ropoaky, yaoBneTsopsitoLLyto TpeGoBaHusm 6.3.2.

6.3.9 MyTn yTeYkn No NOBEPXHOCTU, NOKPbLITON 3NEKTPOU3ONALUOHHBIM MaTepUanom

KoHthopMHOE NOKpbITUE AOMKHO MOKPbIBATb NPOMEXYTKM MeXay NPOBOAHMKAMU C LIEMbIO 3aLLUThbl UX
OT Bnaru u rpsasu n obecneunsartb 3PGEeKTMBHOE JONTOBEYHOE repMETUYHOE YNNOTHEeHKe. MNOKPbITUE AOIMKHO
UMETb XOpOLUMEe afre3noHHbIE CBOWCTBA K TOKONPOBOASLLMM AeTansiM M U30NsALUOHHLIM MaTtepuanam. Mo-
KpbITWE, HAHOCMMOE pacrblNIEHNEM, OMKHO UMETL ABA CIOS.

TpadapeTHyI0 Macky He CYUTAKOT KOHOPMHLIM MOKPLITUEM, HO €€ MOXHO paccMaTpuBaTh Kak OAMH U3
CNoeB NOKPbITUA, €Crn APYron Cro HAHOCAT pacnbINEHNEM, U HET NOBPEXAEHWI B npoLecce nawku. Mpu uc-
Nonb30BaHWKM APYrMX METOAOB, HaNpuMep, NOrpyXeHus, HaHECEHUS NOKPLITUSE KUCTbIO, BAKYYMHOW NPONUTKK
MOXHO HAHOCMTb TONbKO OAMH CION NOKPbITUA. TpadapeTHasa Macka, oTBevaioLas TpeboBaHuAM AN NOKPbI-
Tuii Tuna 1 cornacHo [4], cuutaercs KOH(OPMHBIM NOKPLITUEM, U AOMNONHUTENbLHOE MOKPbLITUE HE TpebyeTcs.
MarotoBuTenb AOMKEH NPeaCTaBUTb A0KA3aTeNbCTBO COOTBETCTBUA TpeboBaHusaM npunoxeHus F.

MpuMmevyaHue 1— HeoBXOAMMOCTL NPOBEPKU COOTBETCTBUS NOKPLITUS CeLMdUKaLMU N3FOTOBUTENS HACTOS-
LWMM CTaHAAPTOM He pernameHTUpyeTcs.

MeToa HaHeCeHMs NOKPLITUA Ha Mnaty AOKeH OblTh YKa3aH B AOKYMEHTaUuu B COOTBETCTBUU C Tpe-
6oBaHMAMMU K AoKymeHTauun MOCT 37670.0. Ecnn NOKpbITME CUMTAETCA aAeKBaTHbIM U TOKOMPOBOASALUUE
JeTanu, HanpuMmep, COEAUHEHMUS U BbIBOAbI ANIEMEHTOB BHYTPEHHETO MOHTAXA, HE BLICTYMAIOT U3 MOKPLITUSA,
3T0 AOMKHO ObITb YKa3aHO B AOKYMEHTALMW U NOATBEPXAEHO Npu nposepke. MyTu yTe4kn noa nokpeiTMeEM
JOMKHbI ObITb B COOTBETCTBMU C Tabnuuen 5.

Ecnu Hem3onnpoBaHHbIE NPOBOAHUKW UNU TOKONPOBOAALLME AETaNN BLICTYNAIOT U3 NOKPbLITUA, TO CUT,
yKasaHHbIn B Tabnuue 5, unu tabnuue F.2 unu rpynnbl Matepuanos, Kak ykasaHo B F.3.1, pacnpoctpaHsieTca
Ha U30MSALMIO U MOKPbITHE.

MpumevyaHune 2 —ToHATHe «llyTu yTeukn noa NOKpbITUeM» Bbino paspaboTaHo ANA MNIIOCKMX NOBEPXHOCTEMN,
HanpuMep XeCTKUX nevaTHblX nnat. MMbkne nevaTHble NNaThl 4OMKHBI UMETL COOTBETCTBYIOLEE YNpYroe NoKpbITUe, KOTo-
poe He pacTpeckuaeTca. CylLlecTBeHHbIe OTKITOHEHWA OT 3TOW CTPYKTYpbI TPeDBYIOT crneuumansHoro pacCMOTPEHuUS.

6.3.10 TpeGoBaHuA K MOHTaXy NeYaTHbLIX NNart

Mpu AnuHEe NyTn yTEYKN 1 3NEeKTPUYECKMX 3a30pax, BAUSIIOLLMX HA MCKPODE30nacHOCTb anekTpoobopy-
[OBaHuA, NeYaTtHaa nnara AoMmkKHa OTBeYaTb Crneaylowmm TpeboBaHUAM (CM. PUCYHOK 4):

a) ecnu Ha nevaTtHylo nnaty HaAHeCEeHO KOH(POPMHOE NOKPbITUE B COOTBETCTBUMU C 6.3.9, TpeboBaHus
6.3.4 n 6.3.8 4OMKHBI PAaCNPOCTPAHATLCS TONBKO HA TOKOMPOBOASILLUME YACTU, KOTOPbIE BLICTYNAIOT U3-NOA
NOKPbITUA, BKNOYAA, HaNpumep:

- NeYyaTHble NPOBOAHWUKK, KOTOPbIE BbICTYNAIOT U3-NOA NOKPLITUS;

- cB0GOAHYIO NOBEPXHOCTb NEYATHOW NNarbl, KOTOPAsA NOKPbITA TONbLKO C OHON CTOPOHDI;

- HEU30NUPOBAHHbLIE YAaCTU 3fIEMEHTOB, KOTOPbIe MOTYT BbICTYNaTb U3 NMOKPbLITUS;

b) Tpe6oBanuns 6.3.9 4OMKHBI PACNPOCTPAHATLCA HA ANEKTPUYECKUE LIEMMW UMM YaCTK Lieneid, a Takke Ha
9NEMEHTbI BHYTPEHHEro MOHTAaXa, €CNu MOKPbITUE 3aKPbIBAET TOKONOABOASILLME BbIBOAbLI ANIEMEHTOB, MECTa
nanku u NpoBoAALLME YacTu MOObIX ANEMEHTOB;

C) €Cnun 3nNeMeHT YCTAHOBMEH Haj neYaTHbIMK NPOBOAHMKAMM HA nnare unu B6nuaun HuX, Heo6xoaumo
paccmaTpuBaTb BO3MOXHOCTb HEYYUTLIBAEMOIO NOBPEXAESHUA MEXAY TOKONPOBOASALLEN YACTbIO ANeMeHTa U
ne4yaTrHbIM NPOBOAHMKOM, 32 UCKMIOYEHUEM CryyaeB, Koraa:

1) usonauus mex@y TOKONPOBOASILLEW 4aCTbiO 3MEMEHTa U NeYaTHbIM NPOBOAHUKOM YAOBMNETBOPSET
TpebosaHuam 6.3.2, unu

2) noBpexaeHue co3naeT MeHee onacHble YCroBus.
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a) Mnata ¢ yaCTUUHBIM NOKPLITUEM
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c) MNnata ¢ naiikoi 06pe3aHHbIX UK MOLOrHYTLIX BLIBOAOB PE3NCTOPOB

MpuMevyaHune — TonwMHa NOKPLITUA gaHa He B MacluTabe.

a — npuMensatoTca TpeboBaHUA K 3a3opy 6.3.4;
b — npuMeHsioTca TpeGoBaHUA K ANUHE NyTYW yTeukn 6.3.8;
¢ — NpUMeHatoTca TpeboBaHWUA K ANUHE NyTU yTeukn 6.3.9

PucyHok 4 — MyTu yTeukn n arnekTpuUYeckne 3a3opbl Ha NevaTHbIX nnatax

6.3.11 PaspeneHune 3a3eMneHHbIMU 3KpaHamMu

Mpu ncnonb30BaHUM 3a3€MIIEHHOTO METANIMYECKOTO 3KpaHa Mexay LensiMu UM Ux YacTsiMUM 9KpaH U
nio6oe coeanHEHNEe C HUM OOIMKHbI OblTb paccuuTaHbl HA MakCMManbHbIW ANUTENbLHBLIN TOK, KOTOPbLIA MOXET
npoTekaTtb B COOTBETCTBUM C pa3genom 5.

CoeaunHeHue, BbINONHEHHOE C NOMOLLBIO pasbema, AOIMKHO YA0BNETBOPSATL TpeboBaHusam 6.5.

6.3.12 BHyTpeHHsA npoBOAKa

M3onsauus, 3a UCKIIOYEHUeM naka u noaoSHbIX NOKPLITUIA ANsi NPOBOAHWKOB BHYTPEHHEN MPOBOAKM,
[OJDKHA paccMaTpuMBaTbCs Kak TBepaas nsonaums (cm. 6.3.6).

PasgeneHue mexay npoBOAHUKAMM AOMAHO ONpeaensTbCs CyMMOW paguanbHOM TOMLUWHLI TBEPAON
M30MN5IUMKM HA NPOBOAAX, NMPONOXEHHbIX B BUAE OTAErNbHbLIX NPOBOAOB AWM CChOPMUPOBAHHLIX B rpynny npo-
BOZIOB (>KTYThbl) Mnu B kabene.
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PaccTtosHus mMexgay nposogamu UCKpoBe3onacHom U MCKPOONACHOW Lenei AOMmKHO COOTBETCTBOBATb
3HaYeHUsAM, yKasaHHbIM B Tabnuue 5 ¢ ydetom TpebosaHuin 6.3.7, 3a UCKNIOYEHMEM CrieayoLLMX Cry4aes:

- NpoBOAA MCKPOOE30NaCHOW UMM UCKPOOMACHOW LIENK 3aKIOYeHbl B 3a3E€MIEHHLIN 3KpaH; unu

- M30nAUmMsA XXuUn uckpobesonacHbiX Lienen ypoBHen «iby u «ic» cnocobHa BbliaepkaTb AeNCTBYIOLLEE UC-
nblTatensHoe HanpsikeHue 2000 B nepemMeHHOro Toka npu ucnbeltaHuu cornacHo 10.3.

n pumMmedYyaHune — OpHuM 13 meTogoB obecneveHns n3onaunu, cnocobHoi BbldepXaTb Takoe UCNbiTaTeNbHOe
HanpsaXxeHue, ABnAeTcA UCNoNb3oBaHUe I/ISOJ'IHLWIOHHO|7| TPY6KV| noBepx Uenu.

6.3.13 TpeGoBaHUA K INEKTPUYECKOW NPOYHOCTU

M3onaumsa mexay mckpobesonacHoi Lenbio 1 KOPMycom UMK 3a3eMAEHHbIMU YacTAMU anekTpoobopy-
[OBaHUA J0MKHA BblAepXuBaTb ucnoitaHue no 10.3 npu aHEKTUBHOM UCNLITATENBHOM HaNPSXXeHUU nepe-
MEHHOTO TOKa, PABHOM YABOEHHOMY HamnpshKeHWIO Mckpobe3onacHo uenu, Ho He meHee 500 B.

Ecnu uenb He COOTBETCTBYET 3TOMY TpeboBaHWio, 000pya0BaHNE AOSHKHO ObiTh NPOMApPKMPOBAHO 3Ha-
KOM «X» W JOKYMEHTaUMsA AOIDKHA COAepXaTk MHAOPMaLMIO, He0GX0AUMYIO ANA NPABUILHOTO MOHTaXa.

M3onauusa mexay nckpobes3onacHom M MCKPOONACHO UeNnblo A0MKHA BbiAEpXMBATh AEHCTBYIOLLEE UC-
NbiTaTeNbHOE HanNpPsHXKEHMe NEPEeMEHHOro Toka, pasHoe (2U + 1000) B, Ho He meHee 1500 B, rae U — cymma
OENCTBYIOLNX 3HAYEHMI HAMNPSXKEHUA COOTBETCTBYIOLLMUX INEKTPUYECKUX Lienen.

Ecnu npobon mexay anekTpuyeckn He CBA3aHHbIMU Mexay co60i nckpobe3onacHbIMKU LIENAMU MOXKET
NPUBECTU K CO3AaHWNI0 HEOE30NacHbIX YCMOBUIA, U30MNALIMA MEXAY TaKUMKU LIENAMU AOSDKHA BblAEPXXMBATb JAei-
CTBYIOLLIEE UCTIbITATENBHOE HaMNPSHXKEHUE NEPEMEHHOIO TOKa, pasHoe 2U, HO He meHee 500 B, rae U — cymma
JENCTBYIOLLMX 3HAYEHUI HaNPSXEeHUN UCKPODBe30nacHbIX Lienen.

6.3.14 Pene

B HOpManbHOM pexxvmMe HOMWHamMbHbIE 3HAYEHNS TOKa U HAaNPSHXKEHUA Ha KOHTaKTax pene, obmorka Ko-
TOPOW BKMIOYEHA B UCKPOOE30NACHYIO LieNb, HE AOMKHbI NPEBLILIATL YKA3aHHbIX U3rOTOBUTENEM, @ KOHTaKTbI
pene He AOSKHbI KOMMYTUPOBATb Ha OTKNoYeHne Bonee 5 A addpekTnBHOro Toka unu 250 B achdekTusHoro
HanpskeHus, unu 100 B-A mowHocTn. Ecnn 3Ha4YeHnsa, KOMMYTUPYEMbIE KOHTaKTaMu, He npesbiwaioTt 10 A
unu 500 B-A, 3HaYeHUS ANUHBI NYTEN YTEYKU U SNEKTPUYECKUX 3a30p0oB U3 Tabnuubl 5 A0MKHbI ObiTb YABOEHDI.

Mpu Bonee BbICOKMX 3HAYEHUAX TOKA U HanNPsXKeHUa UcKpobesonacHble U UCKPOONaCHbIE LENU MOryT
ObITb NOAKIIOYEHBI K O4HOMY pPerne, TOSNbKO ECNU ero KOHTaKThI pasaerneHbl 3a3eMIIEHHOI METANNUYECKON Unn
U30MALMOHHON NEPEropoakon B COOTBETCTBUK C 6.3.2. Pasmepbl Nneperopoakn AOIHKHbI YYUTLIBATh MOHU3A-
uuto npu paboTe pene: B TakUxX Cry4asx ANMHa NyTU YTEYKN U NEKTPUYECKUe 3a30pbl A0IDKHbI ObITh GonbLue
npuBeaeHHbIX B Tabnuue 5.

Ecnu y pene ecTb KOHTaKTbl B UCKPOOE30nacHbIX LiensiX U Apyrue KOHTaKTbl B MCKPOONACHLIX LENAX,
nckpoGe3onacHsle U UCKPOONACHbIE KOHTAKTbl JOMkKHbI ObITh pasaeneHbl U3ONSALMOHHON UK 3a3eMIEHHON
MeTannM4eckoin neperopoakon, COOTBETCTBYIOWEl 6.3.2, B gononHeHue Kk TpeboBaHusM Tabnuubl 5. KoH-
CTPYKUMA pene AomkHa ObiTk TakoBa, YTOOLI HAPYLUEHHbIE UMW NOBPEXAEHHbIE KOHTAKTHbIE YCTPOWCTBA He
MOINK NepeMeLLaTbCa UK yxyaLaTtb LEernoCTHOCTb pasfeneHus Mexay UckpobesonacHbLIMM U UCKPOONACHbI-
MW SMNEKTPUHECKUMU LIEMAMMU.

B kayecTBe ansTepHaTMBLI, PAa3feneHns B perne MoryT ObiTb OLE€HEHbl B COOTBETCTBUM C MPUNOXEHU-
em F, ¢ yueTom ycCnoBuin OKpy>KaloLen cpeabl U KaTeropui NepeHanpspkeHUst B COOTBETCTBUU C NMPUIOXKEHU-
em F. B aTOM crnyyae Takke NPUMEHAITCA ykasaHHble Bbilue TpebGoBaHUA K 3a3€MIEHHbIM METannmMyeckum
UNKU U3ONALMOHHLIM NeperopogkamM. Ecnu u3onaumoHHas unu metannuyeckas 3a3eMrneHHasi neperopogka
3aKnioYeHa B 3aKpbITY0 060noYKy pene, To npumeHsiorca Tpebosanua 10.6.3 k 3akpbIToi 0bonoyke pene, a
HEe K M30MALMOHHON UMK METaNNMYeCcKo 3a3eMreHHoN neperopoake.

6.4 3awuta OT NepemMeHbl NOSIAPHOCTU

B uckpoBesonacHom 06opyaoBaHUK AomkHa ObiTb 06ecneyeHa sawwmrTa oT HapyLLeHUs1 BUAa B3pbIBO-
3aLUMTHI B pe3ynbTaTe U3MEHEHUS NOMAPHOCTM NUTaHUsS ucKkpobesonacHoro 06opyaoBaHUSA UMM COEAUHEHUH
mexay anemeHtamu Garapen. [ns aToi Lienu AONYyCKaeTcs MCNosib30BaHNE OAHOIO Auoaa.

6.5 3asemnsaowmne NPOBOAHUKU, Pa3bEMbI U 3AXKUMbI

B cniyyasix, korga 3asemrneHue, Hanpumep, 060ro4ek, NPOBOAOB, METANIMYECKUX IKPAHOB, MPOBOHM-
KOB nevaTHbIX Mnar, KOHTaKTOB LUTEMNCENbHLIX coeanHuTeneii u 6apbepos 6e30NacHOCTM Ha Anoaax, Heobxo-
AnMo ana ofecrneyeHns BUAA B3PbIBO3ALLMTEI, NIOLLAAL NONEPEYHOTO CEYEHNS MPOBOAOB, COEANHUTENbHBIX
YCTPOWCTB M 3&KUMOB, UCMOMb3YEMbIX AN 9TON Lenu, A0miHAa ObiTh pacCcUMTaHa Ha ANUTENbLHOE BO3Ael-

31



rocT 31610.11—2014

CTBME MaKkCUMarsibHO BO3MOXHOIO TOKa MO YCNOBUSIM, yKa3aHHbIM B pasgenie 5. QnemMeHTbl AOMKHbI Takke
oTBevaTb TpeboBaHUAM pasgena 7.

Ecnu pazbem coaepxuT 3a3eMNEHHbIE Lienu U BUA B3pbIBO3aLLMTbI 3aBUCUT OT 3a3eMIIeHns Lenu, pasb-
€M JOIDKEH BKINOMaTb HE MEHEE TPEX HE3aBWCUMbIX 3a3eMIAIOLLMX NPOBOAHMKOB A4S UCKpoDe3onacHbIX Le-
nen ypoBHSA «ia» U He MeHee [BYX 3a3eMNALLMX NPOBOAHUKOB ANs UCKpoOe3onacHbIX Lenen ypoBHA «iby
(cm. pucyHok 5). 3asemnsaiome NPOBOAHUKM AOMMKHbI ObITb COeAMHEHBbI NapannensHo. Ecnum pasbem MOXET
ObITb OTCOEAMHEH NOA YITIOM, Ha KaXXA0M KOHLE CoeAMHUTENS Unn BOnM3mn Hero J0SMKHO ObITk NPeayCMOTPEHO
OfHO COefUHEHME.

3aXXMMbl JOIMKHbI ObITh 3aLUMLLEHbI OT CAMOOTBUHUYUBAHUS, M UX KOHCTPYKLUMS AOMKHA UCKMIOYaTb CMe-
LLieHne NoaKNioYaeMbiX MPOBOAHMKOB. Hagnexawmin koHTakT 40MmKeH BbITb 06ecnedeH 6e3 paspyLueHuns npo-
BOLHWKOB, B TOM YUCME W AN MHOTOXWMJSIBHOTO MPOBOAA, NPUMEHAEMOro Ha 3a)yumax A NoACcoeaNHEeHUs
NPOBOAHUKOB HaNPsAMYH. KOHTaKT B 3a)KMMax He AOMMKEH HapyLLaTbCA NPu U3MEHEHUSIX TeMMepaTypbl B HOP-
MarbHbIX YCNOBUSX paboTbl. 3aXKMMbl, NPeHa3Ha4YeHHble Ans NOACOeANHEHUSI MHOTOXUMbHbIX MPOBOAHUKOB,
OOMXKHbI coaepXaTb YNpyruin NPOMEXYTOUHbIA 3NEMEHT, UCKNIOYaoLWMIA NOBPEXAEHNUA NPOBOAHWKOB. 3axu-
Mbl ANA NPOBOJHNKOB CEYEHUEM MEHEE 4 MM2 [OIDKHbI ObITb PACCUNTaHbI HA NOAKMIOYEHNE NPOBOLHUKOB G
MEHbLUEN NnoLaablo ce4eHUs. 3axuMbl, KOTOPbIE COOTBETCTBYIOT TpeboBaHusm cravgaprta FOCT 31610.7,
CUMTAIOTCA COOTBETCTBYHOLLMMU STUM TpeBoBaHUAM.

b— TpVI CoeAUHUTENBHLIX AreMeHTa, He ABNALUXCA He3aBUCUMbBIMU

PVICyHOK 5— anIMepr He3aBUCUMBIX U He ABNAKLWKUXCA He3aBUCUMBIMU 3N1€eMEHTOB

Hegonyctumo cneayiowlee:

a) MCnonb30BaThb 3aXKMMbl C OCTPbIMU KPOMKaAMU, KOTOPbIE MOTYT NOBPEAUTL NPOBOAHUKM;

b) ucnonb3oBarb 3a>XUMbl, KOTOpPbIE NPU HOPMANbHOM 3aTArMBaHUM MOTYT BpaLLaTbCH, CKPY4MBaTbCA
nnu aedopMUpPOBaTLCS;

C) UCMONb30BAaTb U3ONALUOHHLIE MaTEPUarnbl, NepeaaloLue KOHTAKTHOE AaBIEHNE.

6.6 NepmeTusauun

6.6.1 O6wue Tpeb6oBaHusA

Ana uckpo6e3onacHoro anekTpoobopyaoBaHMs BCe Lienu, NOACOEAMHEHHbIE K 3anuTbiM TOKONPOBOAS-
wum aetanam u(unun) sneMmeHtam u(unm) HeUs3oNMPOBaHHLIM TOKOMPOBOASILLUMM AETANAM, BbICTYNAIOLLMM
13 KOMnayHaa, AOMKHbI ObITb UCKkpoOe3onacHbIMU. MOBPEXAEHMSA BHYTPU 3arMBOYHOIO KOMNAYHAA AOMMKHbI
YUYUTLIBATLCA, HO BO3MOXHOCTb BOCNSIAMEHEHUS B3PbIBOONACHON CMECH BHYTPU KOMNAayHAA HE YUYUTbIBAIOT.

Ans cBazaHHOro 060pyaoBaHNA HEOBXOAMMO OLIEHMBATb MOBPEXAEHUS BHYTPU 3aJIMBOYHONO KOMNayHAA.

Ecnu anektpuyeckne uenu, NoACOeANHEHHbIE K 3annTbiM TOKOMPOBOASILLMM YacTAM M(MSK) anemMeHTam
n(Unu) HEU3oNUPOBAHHLIM TOKONPOBOAALLMMYU AETANAM, BLICTYNAIOLMM U3 KOMNAyHAA, HE SBMSIOTCSI UCKPO-
6e30nacHbIMU, OHU A0SMKHbI UMETL B3PbIBO3ALUUTY APYrMX BUAOB B COOTBETCTBUMU C [OCT 371670.0.

FepmeTu3aums MOXeT ObiTb BbIMONHEHA LUTAMNOBKOW, (POPMOBKOW MIN 3arMBKON.
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MpumeHsiemaa repMeTusaums AOMDKHA OTBEYaTb CreaylowmM TpeboBaHusaM W Npu HeoBX04UMOCTH
9TO TaKKe pacnpoCTPaHSETCA Ha ALWMK ANA repMeTusaumm unmu 4actu 060M04KK, UCMOMb3yeMble NPU repMe-
TM3aumu:

a) umeTb pabouyto Temnepartypy, ONpeaeneHHy0 M3roTOBUTENEM KOMnayHaa unm obopyaoBaHus, Ko-
TOpas AOMKHA BbITb HE MeHee MakCMMarnbHON TeMnepaTypbl N0OOro 3emMeHTa B YCIIOBUAX repMETU3ALINY;

b) B kauecTBe anbTepHaTUBLI NPU TEMMEPATYpe 3NEeMEeHTa Bbilue paboyein TemnepaTypel KOMnayHaa
HeoBOXx04MMO NOKa3aTk, YTO YKA3aHHbIN SNEMEHT He NPUBEAET K NOBPEeXaeHuto komnayHaa. MNpu Temnepary-
pe komnayHAa, NPEeBbILLAIOLLEN ero HOMUHATILHYIO TEMNEPaTYPY NpW NPOJOMKUTENLHON paboTe, He JOIMKHO
HabnoaaTbCA HUKAKUX BUAUMBIX MOBPEXAEHUNA, HANPUMep, TPELLMH B KOMNayHAe, OGHaXEHUsI repMeTU3n-
POBaHHbLIX Y3M0B, OTCRaumBaHWs, HeAOMYCTUMON yCaaKku, BCMyYMBaHUS, PaCLLENNEHUA UNK PasynpOYHEHNs,
CNOCOBHBIX HAPYLUMTL BUA B3PbIBO3aLLMTLI. Ha koMnayHAe Takoke He JOMKHO HabnioaaTbCcsa NPU3HAKoB nepe-
rpeea, KOTOpoe MOrno Obl OTPULIATENBHO NOBMKATL HA BUA B3PbIBO3ALUMTL;

C) MaTepuan KoMmnayHaa AorkeH UumMeTb TO 3HaueHne CUT, koTopoe ykasaHo B Tabnuue 5 u npunoxe-
Hun F, ecnu kakue-nubo HeusonupoBaHHbIe TOKONPOBOASALUME AETaNMU BLICTYNAIOT M3 KOMNAyHAA;

d) Tonbko MaTepuansl, 0OTBeYaLme TpeboBaHUAM ucnbiTaHna no 10.6.1, MOryT UMETb OTKPLITYIO U He-
3aLUMLLEHHYI0 CBODOAHYIO MOBEPXHOCTb, 00Pa3yIoLLYIO YacTb 0G0NOYKK;

€) MMETb XOPOLLME aAre3noHHbIE CBOWCTBA KO BCEM TOKONPOBOAALLUMM AETANAM, 9NIeMEHTaM BHYTPEH-
Hero MOHTaxa, 3@ UCKIIOYEHNEM CMy4aeB, KOAA OHW pa3MeLLeHbl B 060M104Ke U NONHOCTLIO 3anNUTbl KOMNa-
YHOOM;

f) 3anMBOYHbLIN KOMNAYHA He JOIDKEH COAEPXaTb MOSIOCTEN, 3@ UCKIIOYEHNEM CIy4aeB, Koraa paspeLue-
Ha 3anMBKa KOMMOHEHTOB, COAEPXALLMX NOMOCTU (TPAH3UCTOPSLI, pene, NPeAoXpPaHnTenu u T.4.);

g) UMeTb PO0BOE HaMMeHOBaHUe U 0003HaYEeHMe TUNA, YKa3biBaeMble M3roTOBUTENEM KOMNAayHAa.

MpumeyvaHune — dononHutenbHble TpeboBaHUs NpuBegeHsbl B NpunoxeHum D.

6.6.2 NepmMeTU3auua, UCNIONb3yeMan AN UCKIIOYeHUA B3PbIBOONACHOM cpeAbl

3anuBeka, ucnonb3yemas Ans UCKIIOYEHNA KOMNOHEHTOB M MCKPOBE30NacCHbIX Lienei OT B3PbIBOONACHOW
cpeabl, A0MKHa COOTBETCTBOBaThL 6.3.5.

Mpu ucnonb3oBaHun POPMOBKM AN UCKIIOYEHMST KOMMOHEHTOB U UCKPOOGe3onacHbIX Lenen OT B3pbl-
BOONACHOW Cpeabl MUHUMArbHaA TOMLWMHA CBOBOAHON NOBEPXHOCTU AOSPKHA COOTBETCTBOBATL Tabnuue 5
(pucyHkun D.3a n D.3b).

B nckpobesonacHom 06GopyaoBaHuM, rae KOMNayHA MCMOSb3YIOT AN YMEHbLUEHUS BEPOATHOCTU BOC-
nnameHeHUsi FOpAYNX KOMMNOHEHTOB, HAaNpPUMEpP, AMOA0B U PE3UCTOPOB, 0GBbEM U TONLLMHA KOMNAyHAA [AOIDK-
Hbl YMEHbLUNTb MaKCUMaIbHYIO TEMNepaTypy KOMMNayHaa 40 Heo6XoaUMOro 3Ha4YeHUS.

MpumMmeyvyaHue —IlMpuMepbl NPUMEHEHUS 6.6.2 — NpeaoXpaHUTENN, NbE303NEKTpUYECKUE YCTPOUCTBA C KOMIMO-
HeHTaMuW nofAaBfieHUst U YCTPONCTBA, HaKkannuBaloLue SHepPruio ¢ KOMMNOHEHTaMU NOAABMEHUS.

7 Tpe6oBaHUA K 3rieMeHTaM, OT KOTOPbIX 3aBUCUT UCKPOBE30NacHOCTb

7.1 Harpy3ska UCKPO3aWUTHbIX 35IEMEHTOB

[na uenen ypoBHEN «ia» U «iby Kak B HOpMarnbHbIX, TaK U B aBapUHBLIX pexxmMax paboTbl, yKasaHHbIX
B pasgene 5, noGble 3neMeHTbl, OT KOTOPbIX 3aBUCUT BUJ B3PbIBO3ALUUThI, AOIMKHbI ObiTh HarpyeHsbl He
fonee, yeMm Ha 2/3 OT HOMUHAMNbHbLIX 3HAYEHWUI TOKA, HANPSHKEHUS U MOLLHOCTU B 3aBUCUMOCTU OT YCNOBUMN
MOHTaxa u pabodyero guanasoHa Temnepartyp. [ns uenei YpOBHA «iC» B HOPMaribHbIX YCIIOBUSAX 3KCNnya-
Tauuu 3NEeMeHTbI, OT KOTOPbIX 3aBUCUT BUJ B3PbIBO3ALLUMTLI, HE AOMKHLI ObITb HArpy><eHbl 6onee, 4em Ha ux
MaKCUMarnkbHbIE 3HAYEHUS TOKA U HaMpPsHDKEHUS U He Bonee, Yem Ha 2/3 Ux MOLHOCTU. DTN MakCUManbHble
HOMMHArbHbIE 3HAYEHUSI AOIKHBI ObITb HOPMANbHBIMU MPOMbILLMTEHHBIMU 3HAYEHUAMM, YKA3aHHbIMMW N3rOTO-
BUTEMEM 9N1EMEHTOB.

Onsa uenen ypoBHei «iay», «ib» u «icy TpaHcdhopmaTopbl, NpeaoxpaHuTenn, TEPMONPEeaOXPaHUTENH,
pene, onTPOHbI U BbIKMOYaTENW AOMKHbI paboTaTb NPM HOMUHAMNLHON Harpyske, obecneqnBatoLen nx Hop-
ManbHoe PYHKLMOHMPOBaAHKE.

Heobxoaumo Takke yunTbiBaTb BMUSAHUE YCMOBUI MOHTaXa U konebaHui TeMneparypbl OKpY>KatoLLewn
cpeabl, yKa3aHHbIX U3rotToBUTENEM 000PYAOBAHUS M B TPEOOBAHUAX K BIUSIHUIO OKPYXKAIOLLEN CPpeabl U K IKC-
nnyataumoHHon Temneparype FOCT 37670.0. Hanpumep, Ana nonynpoBoAHMKA paccenBaeMasi MOLLHOCTb
He A0orkHa npesbIWaTh 2/3 3HaYeHMsA MOLLIHOCTU, KOTOpas onpeaenseT MakcUMarnbHO AONYyCTUMYIO TeMnepa-
TYpy nepexoaa B AaHHbIX YCNOBUSX MOHTaXa.
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HomWHanbHbIE XapaKTePUCTMKW NEMEHTOB JOIDKHbI ObITh, Kak YKa3aHOo BbiLLE, NPW MOAKIIOYEHUH K NIO-
6omy Apyromy 060pya0BaHUIO, UCNONb3yeMOMY B Oe30MacHON 30He, HanpUMep, BO BPeMsi 3apsifiku, TEKYLLEro
TexobcnyxvBaHus, 3arpy3ku AaHHbIX, B TOM YMChe C y4eTOM HeUCnpaBHOCTEN B UCKpobesonacHom o6opyao-
BaHUK.

TpeboBaHUsl fAHHOIO pasgena He pacnpOCTPAHSIIOTCA HA BCTPOEHHbIE pasbeMbl AN NpOrpaMMupo-
BaHWs, KOTOPbIE HEAOCTYMHbI ANA NOMb30BATENS1 U UCNOMbL3YIOTCS TONbKO NPWU U3FOTOBIIEHWU, PEMOHTE UK
npoBepke.

Ecnu pe3aucrop u KoHAEHCATOp NOAKMIOYEHbI MOCNEA0BAaTENbLHO AN 3alUThbl OT pa3psaa KOHAEeHCcaTo-
pa, MOXHO CUMTATb, YTO 3HAYEHME pacCenBaemMoi MOLLHOCTU pe3ucTopa B BaTTax paBHo CU? | rne C — 3Ha-
yeHue B papagax, U — 3HaueHue B BONbTax.

[eTanbHble UCNbITAHUS UM aHanNU3 3reMEHTOB W Y3MOB 3IEMEHTOB ANsi OnpeaerneHns napaMeTpos,
Hanpumep, HanPsXXEHUST U TOKA, K KOTOPbIM MPUMEHSIOT k03dduUUeHTbl 6e30nacHOCTM, HE NpOBOAST, NO-
CKOMbKY KO3hduLmeHTbl 6€30nacHOCTU B COOTBETCTBMM C 5.2 U 5.3 ucknio4aloT He0OX0AUMMOCTb B A€Talb-
HbIX UCMbITAHWUAX UNK aHanu3e. Hanpumep, cTabunUTPOH, ANs KOTOPOrO U3rOTOBMTENb ykasan napamertpbl
10 B +10 %, gomkeH paccmMarpuBaTbCs, Kak yCTPOMCTBO Ha 11 B 6e3 HeobxoaumMoCTH yuuTbiBaTh Takue ag-
dheKTbl, KaK MOBbILLUEHWE HANPSXKEHUSA BCNEACTBUE YBENUYEHUS TEMNEPATYPbI.

7.2 BHyTpeHHUe CoeauHUTENbHbIE YCTPOMCTBA, Pa3beMbl NNAT U 3IEMEHTbI

3T COEAUHUTENN JOMKHbI GbITb CKOHCTPYUMPOBaHbLI TAKUM 06pa3oM, YTOObLI UCKIIOYaNach BO3MOXHOCTb
UX HENPaBWUMLHOIO COEAMHEHUSI UMM B3aUMO3aMEHSAEMOCTHU C APYTUMU COEAUHUTENSIMU, YCTAHOBNEHHbLIMU B
anekTpoobopyaoBaHUU, UK MAEHTUMDULMPOBAHLI TakMM 06pa3oMm, YToObl HENpaBUbHOE COeANHEHUE CTano
0YEeBUAHLIM.

Ecnu BUA B3pLIBO3ALLUTLI 3aBUCUT OT COEAUHEHUS], TO 0OpLIB LiENW B COEAUHUTENE JOJDKEH CUUTATLCS
YUYUTbIBAEMbIM MOBPEXAEHUEM B COOTBETCTBUU C pasgenom 5.

CoeanHuTenb, Yepes KOTOPLIN NPOXOASAT LIENKU 3a3eMIleHus, A0MKeH ObiTb CKOHCTPYMPOBaH B COOTBET-
CTBUM C 6.5, €CNn BUA B3PbIBO3ALUMTHI 3aBUCUT OT 3a3EMITEHUSA.

7.3 MpepoxpaHutrenu

[ns 3awmThl 3N1€MEHTOB OT NEPErpy30K MOryT UCNONb30BaTLCA NPeAOXPaHUTENMU, NPU 3TOM CneayeT Uc-
XOAMWTb U3 TOrO, YTO 3HAUEHME ANUTENLHO NPOTEKAIOLWEero Yepes npeaoxpaHuTens Toka cocraenset 1,7/,. Co-
NPOTUBIIEHNE MPEAOXPAHUTENSI B XONMOAHOM COCTOAHWUMN NPU MUHUMANBLHOIW TEMNepaType OKpyxaloLei cpe-
Abl MOXET ObITb NPUHATO KaK HEMOBPEXAaeMoe CONPOTUBNEHNE, COOTBETCTBYOLLEE 8.4 B Lienax orpaHn4eHuns
ToKa. MNpu oTCyTCTBUM MHAOPMALMU OHO MOXET ObITb NPUHATO B KA4€CTBE MMHUMANbLHOrO CONPOTUBMEHUA
np1 MMHUMAanbHOW yKasaHHOM TemnepaTtype OKpyXalowel cpeabl, €Cnm oHO usMepeHo Ha 10 obpasuax B Co-
oTBeTCTBMU C TpeboBaHusiMu 10.4. Bpemsa — TOKOBbIE XapaKTEPUCTUKU NpeaoxpaHnTenen A0SMKHbI rapaHTu-
poBaTh, YTO MaKCMMAarnbHbI€ NAapaMeTpbl 3aLUULLAEMbIX INEMEHTOB HE NpeBbIleHbl. Ecnu usrotoButenem He
yKa3aHbl BpEMS — TOKOBbIE XapaKTEPUCTUKU NpefoXpaHuTens, HeobxoauMo NPOBECTU TUMOBbLIE UCTILITAHUSA
B cooTeeTcTBMM C 10.4 He MeHee YyeM Ha 10 o6pa3uax. 3TO UCNbITaHME NOKA3bIBAET CNOCOOHOCTL 3aLuLa-
eMOoro anemeHTa Bbigepkarb 1,5-kparHyio Harpy3ky noboro nepexoaHoOro NPoLecca, KOTOPbIi MOXET UMETb
MECTO, ecnm U, NPUNOXeEHO Yepe3 NPeAOXPaHUTEb.

MNpepoxpaHuTenu Ana ypoBHEN «ia» u «ib», KOTOpPble MOTYT NPOBOAUTL TOK NPU pa3MeLLEHMN BO B3pPbl-
BOOMNACHbIX 30HAX, OIDKHbI ObITb FEPMETU3MPOBAaHbLI B COOTBETCTBUU C 6.6.

MNeperopaHue npegoxpaHuTenen ANs YPOBHA «iC» HE yuuTblBalOT NpU OnpeaeneHnun TEennoBoro BOC-
nnaMmeHeHus1.

Mpu repmeTnsauuu NpeaoxpaHUTENs KOMMNAyHA HEe AOIMKEH NPOHUKATbL BHYTPb NPeAOXpaHUTens, 4YTo
AOIMKHO ObITh NPOBEPEHO UCTILITAHUSIMU HA 00pa3suax B coOTBeTCTBUM C 10.6.2, UNU U3roTOBUTENDL AOMKEH
rapaHTMpoBaTh BO3MOXHOCTb €ro 3anueku. B kauectse anstepHaTuBbl NPeaoXpaHUTEeNb repMeTU3UPYIOT A0
3anuBKuU.

3ameHa npefoxpaHuTenen, MCMONb3yeMbIX AN 3alMThbl SNEMEHTOB, AOMKHA ObiTb BO3MOXHA TONBLKO
nocrne oTKpbiBaHMs 060MOoYKKU anekTpoobopynoBaHusa. Ha npeaoxpaHutene unu BonmM3au Hero AOMKHbI ObiTb
HaHECEeHb! ero TUN U HOMUHANbHLIN TOK I, UMK APYIME XapakTePUCTUKK, UMEIoLLME 3HauYeHne ansa obecnede-
HUSA Uckpobe3onacHoOCTU.

MpeaoxpaHuTenu 40KHLI UMETH HOMUHAIBHOE HaMNpsbKeHne He MeHee U, (nnu U, B uckpoGesonacHom
anekTpoobopyA0BaHUM U LENSX), Npu 3TOM TpeboBaHusi Tabnuubl 5 Ha HUX He pacnpocTpaHsaioTcs. KoHeTpy-
MpOBaHue NpeaoxXpaHuTenei U Ux aepxarenei MoOXeT OCYLLECTBNSATLCS N0 OOLENPOMBILLINIEHHBIM CTaHAap-
Tam, a cnocob Mx MOHTaXa He AOIDKEH YMEHbLLIAThL 3a30Pbl, NYTU YTEUKM U pa3aeneHusi, obpasyemble npeso-
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XpaHutenem u ero gepxarenem. Korga aro Heobxogumo ans obecneyeHun nckpobGe3onacHoOCTH, 3a30pbl C
ApYyrMMun YacTaMm Lenu AoMmKHbl COOTBETCTBOBATL 6.3 .

MpumeyaHune — [onyckaerca MCMoNb3oBaHUe MUKPOMNPEAOXpPaHUTENenW, COOTBETCTBYIOWMX CEPUN CTaHAap-
ToB [OCT IEC 60127.

MpepbiBaioLas cnocoOHOCTb NPeAOXPaHUTENS A0MKHA ObiTb HE MEHEE MAKCUMANbHO BO3MOXHOIO TOKa
uenu, B KOTOPOI OH YCTAHOBMEH. [INA CUCTEM 3neKTpPOCHabXeHuA ¢ HanpsbkeHnem Ao 250 B nepeMeHHOro
TOKA BO3MOXHbI TOK NPUHUMAIOT paBHbIM 1500 A nepeMeHHOro Toka. MpepbiBatoLyo cnocobHOCTL Npeao-
XpaHUTena onpeaensiot B COOTBETCTBUMU C cepuen crangaptoB FOCT IEC 60127 wnu [6], n n3rotoButenb
OOIMKEH yKa3aTb 3Ha4YEHUe NpepbIBaloLLEeli CNOCOOHOCTU B JOKYMEHTALUM.

NMpumMeyaHune — B HeKoTOpbIX yCTaHOBKax MOTYT BO3HUKaTL Gonee BbICOKME BO3MOXHbIE TOKM, HanpuMep npu
6onee BbICOKMX HaMPSPKEHUAX.

[nAa orpaHuyeHus oXxMAaeMoro Toka A0 3Ha4YeHUsl, COOTBETCTBYIOLLIEr0 HOMUHASIbLHOW NpepbiBatowen
CNOCOBGHOCTM NPeaOXPaHUTENS, MOXKET UCMONb30BAaTLCA TOKOOrPaHUYUTENBHOE YCTPOWCTBO, KOTOPOE AOMKHO
ObITb HENOBPEXAAEMbIM B COOTBETCTBUM C pa3aenom 8, a ero HOMUHaNbHbIE 3HAYEHUA A0MKHbI ObITb Cneay-
IOWUMU:

- HOMUHanNbHbIA TOK: 1,5-1,7-1;

- HOMUHanbHoe Hanpsbkenue: U, unm U;;

- HOMUHanNbHaA MOLYHOCTL:1,5-(1 ,7-1,,)2 X  MaKkCUManbHOEe CONPOTMBNEHUE TOKOOrPAHUYMTENBHOIO
yCTponcTBea.

3a30pbl U NYTU YTEYKN HA TOKOOTPAHUYUTENBHOM PE3UCTOPE U €ro NeYaTHbIX MPOBOAHUKAX PaCCUMTLIBA-
10T C NPUMEHEHNEM HANPSDKEHUSA 1,7 X I, X MaKCUManbHOe CONPOTMBAEHNE TOKOOrPaHUYMTENBLHOTO PE3UCTO-
pa. HanpsxeHne nepexoaHoro npoLecca He yuntbiBaloT. PasaenuTenbHble pacCTOSIHUSA MEXAy Pe3MCTOPOM M
APYrMMUK 4acTAMM LEeNU AOMKHbI COOTBETCTBOBATL 6.3.

7.4 MepBuyHbIe 3neMeHTbI U 6aTapen

7.4.1 OGwue TpeboBaHMA

B otnuuue ot TpeboBaHuii k batapeam MOCT 31670.0 gonyckaeTca napannenbHoe coeauHeHue ane-
MEHTOB W B6aTtapen B uckpobezonacHOM 060pyAOBaHUM NPU YCAOBUU, YTO UCKPOBE30nacHOCTb 060pyaAoBaHUA
He HapyLuaeTcs.

MpumedyaHune — TpeboBaHWe k NapannensHo NOAKMIOYeHHbIM BaTapesaM MOCT 31610.0 He pacnpocTpaHaeT-
CHA Ha aneMeHTbl 1 6aTapeun B CBA3@HHOM 3NeKTPOOOOpYA0BaHUM, €CNU TOMBKO OHWU HEe UMEIOT 3aLyuTy OAHOro U3 BUAOB,
ykasaHHblx B fOCT 31610.0.

OnemeHTbl U BaTapen HEeKOTOPbIX TUMOB, HANPUMEpP, NUTUEBLIE, MOTYT B3PbIBaTLCA NPU KOPOTKOM 3a-
MbIKaHUK Uy 3apsake 06paTHON NONAPHOCTbLIO. ECNK Takow B3pbIB MOXET OTPULIATENLHO NOBANATL HA UCKPO-
6e30nacHOCTb, 6830MacHOCTL MPUMEHEHUS TAKMX ANEeMEHTOB U 6aTapei B KOHKPETHOM Uckpobe3onacHOM unu
CBSI3aHHOM 3MNeKTPo0OOpPyAOBaAHUU AOMKHA ObITb NOATBEPXAEHA UX U3FOTOBUTENEM. B TeXHUYECKON AOKy-
MEHTaL MK 1, ECNM BO3MOXHO, B MAapKMPOBKE 3NeKTPooOopyaoBaHUs A0MmkHa ObiTh OTpaXeHa HeobxoauMoCTb
BbIMNONHEHNa Mep 6e30NacHOCTM NPU IKCMMyaTauum Unm 3aMmeHe Takux aneMeHTos u 6artapeii.

MpumeyaHune — SnemeHTbl, COOTBETCTBYIOLLME TpeGoBaHWAM [8] unu [9] unu ApyruM COOTBETCTBYIOLWUM CTaH-
Aaptam no 6e3onacHocTu, OTBEYatoT JaHHOMY TpeboBaHMmio.

Ecnu Gatapeun JOmKeH 3aMeHsATb NONb30BaTENb, HA ANEKTPOODOpYyAOBaHNE HAHOCAT NpeaynpeanTesb-
HYI0 MapKUPOBKY B COOTBETCTBMMU C 12.3, nepevucnenune a).

MpumeyaHune — M3roToBUTENb ANEMEHTOB U GaTapeit YacTo yKasbiBaeT Mepbl NPEAOCTOPOXHOCTH, KOTophie
HeoBxoanMo cobntoaarts Ans GesonacHocTU nepcoHana.

Ecnu anemeHTbl 1 6atapen AOMKHbI NepesapaXaTbCa BO B3PbIBOOMACHONW 30HE, TO 3apsbkaloLLme Lenu
JOIDKHBI ObITb MOMHOCTLIO ONpeAeneHbl Kak YacTb 06opyaoBaHusi. Cuctema 3apsaku gorkHa ObiTb Takou,
yTOObI AaXEe NPYU NPUMEHEHMU NOBPEXAEHUS COrnacHo 5.2, 5.3 unu 5.4 kK cucteMe 3apsiiku, HaNpsHDKEHUE U
TOK 3apsiAKM He AOKHbI NPEBbLILIATh NPeaerns!, 3a4aHHbIE U3TOTOBUTENEM.

n punMevyaHne — yCTpOVICTBO 3apAaaku, ucnonblyemoe Bo B3prBOOI'IaCHOl7I 30He, AOMMKHO Takke UMETb BUA
B3pbiBO3aLiUTElI B COOTBETCTBUN C 30HOM NPUMEHEHUA.
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7.4.2 KoHCTpyKuua o60onouku (otceka) ana 6atapen

Mckpobe3onacHOCTb anemMeHToB M 6arapeit, ucnonb3yembix B UCkpobezonacHoM 060pya0BaHUM, a Tak-
e Temneparypa UxX NOBEPXHOCTEN AOMKHbI ObITb UCMLITAHLI UK OLEeHEeHbl B cooTBETCTBUM € 10.5.3. KoH-
CTPYKUMS aneMeHTa unu 6arapeu 0/mkHa OTHOCUTLCA K OQHOMY U3 CrieayloLmx TUNOB:

a) repMeTUYHbIEe (Ta30HENPOHULIAEMbIE) SNeMEHTbI unu 6arapeu;

b) repMeTUYHbIE (C pPErynupyeMbiM KranaHoM) aneMeHThbl unu 6arapeu;

C) anemeHTbl unu 6arapeun, npegaycmarpusaloLLmMe, KpoMe yCTPOMCTB cOpoca AaBNEHUs, repMETU3aLuIo
aHarnormyHylo ykasaHHOW B nepeuncnermnsax a) u b).

Takue anemeHTbl unu 6arapeun He A0IPKHbLI TpeGoBaTh ONMBKU AMEKTPONMTA B TEYEHME CPOKA CRYXObl
M JIOMKHBI UMETb METANIMYECKYIO UMM NNIACTMACCOBYIO 060MOUKY, YA0BIETBOPSIOLLYIO Cneayowmm TpeboBa-
HUAM:

1) UENbHOTAHYTYIO (OECLLIOBHYIO), LUTAMMNOBAHHYIO UMW NUTYIO, COEAWHEHHYIO NNaBfeHneM, CBApKOW Unu
CKNENKOW U YNAOTHEHHYIO PE3UHOBLIMWU MSIN NNAaCTMACCOBbLIMU rEPMETU3UPYIOLLIMMKN YCTPOWCTBaMM, (PUKCK-
PYEMBIMU KOHCTPYKUMEN 000NOYkM U 06ecneumBaloLMMmU NOCTOSIHHOE YNMIOTHEHUE, TaKUMU KaK NPOKIaaku
(Wwanbsbl), KONbLUEBbLIE YNOTHEHUS U T.N.;

2) He CYUMTAIOTCA FEPMETUYHBIMM LITAMNOBAHHbIE, PA3BanbLOBaHHbIE, FTOPUPOBAHHBIE U T. M. 060N0YKH,
He y0BNETBOPAIOLUME NEPEYUCTIEHHBLIM BbilLe TPEOOBaHUAM, UNKU YacTM 000MOYEK, B KOTOPbLIX UCMONb3YIOT
marepuarnbl, NPOHMLAeMbIE AN ra3a, Hanpumep, Ha GyMaXkHON OCHOBE;

3) ynnoTHEHNE BOKPYT BbIBOAOB AOMKHO ObITb CKOHCTPYMPOBAHO, KaK OMUCAHO BhiLLE, WU AOCTUIAaTbCs
3aMMBKOW TEPMOYCaXKUBAIOLLIMMCS UNKU TEPMONNACTUYHLIM KOMMAayHA0M;

d) anemeHTbl unu 6arapeu, repMeTU3MPOBaHHbIE KOMMAYHAOM, NPOUM3BOAUTENL KOTOPOrO rapaHTupyeT
BO3MOXHOCTb €r0 UCNONb30BaHUA C AAHHBIM 9NEKTPONIMTOM U €ro COOTBETCTBME 6.6.

CooteeTcTBue a) unu b) noaTeepxgaeTca Aeknapauuein U3rotoBuTensi aneMeHTa unu 6arapeu. Coor-
BETCTBUE NepevucneHuam ¢) unu d) oueHuBaeTcsa NPOBEpKON arieMeHTa unu 6arapeu u, rae Heobxoaumo, ¢
NX KOHCTPYKTOPCKUMU YepTexamu.

MpuMmedaHune — HeoGXOAUMOCTL NPOBEPKN COOTBETCTBUS SNIEMeHTa Unu Gatapen cneyudukaLmm M3rotoBu-
Tens HacTOALMM CTaHAapTOM He pernameHTUpyeTcs.

7.4.3 YTeuka anekTponura u BeHTUNAUUA

B anemeHTax 1 6aTapesx JOSHKHA UCKIIOYATLCS yTeYKa 3NeKTPonuTa, nn OHU AOMKHBI ObITb 3aKPbIThI
Takum 06pa3soM, YToObl NPeaoTBPaLLANnacs BO3MOXHOCTb MOBPEXAEHUA INEKTPONUTOM INEMEHTOB, OT KOTO-
pbIX 3aBUCUT UCKPODOE30NacHOCTb. AnemMeHTbl U B6atapen A40mMkHbI ObiTb UCNbITAHLI B COOTBETCTBMM C 10.5.2,
UM U3rOTOBMTENb JOJHKEH NPEACTABUTb NMMCbMEHHOE NOATBEPKAEHMNE, YTO n3aenue otTeedvaet TpeboBaHNAM
10.5.2. OnemeHThl 1 6aTapeun, nponyckarowmue aneKTponuT 1 3anuTble B COOTBETCTBUM C 6.6, nocne 3anuBku
AOMKHbI BbITh UCNbITaHbI B cOOTBETCTBUM C 10.5.2.

Ecnu o6opynoBaHue coaepxuT aneMeHTbl unu 6arapeu, 3apsxaemMble B 060pyaoBaHuKn, M3roTOBUTEND
Batapeit 4OMKEH NPEAOCTaBUTb 40Ka3aTeNbCTBO, YTO KOHLUEHTPAUMA Bogopoaa B cBoboagHOM o6beme kopny-
ca batapeu He MOXET NPeBbICUTL 2 % OT 00bLEMA, UK OTBEPCTUA ANsl OTBOAA ra3a BCEX ANIEMEHTOB AOMKHbI
ObITb YCTPOEHbI Tak, YTOObI BblAENsoWmMecs ra3sl He NoNaganu BHyTpb 0060n04kM 060pyaoOBaHUA, coaepka-
LUV AMEeKTPUYECKME UNK 3MEKTPOHHbIE KOMMOHEHTLI, UNu coeanHenus. Ha anekrpoobopynoBaHue, COOTBET-
ctyloulee TpeboeaHusaM «ia» unu «ibx», n anektpoobopyaosanue noarpynnsl IIC TpeboBaHue 06 oTBEPCTUAX
[ANsi OTBOAA rasa unu orpaHuYeHnn KOHLIeHTpauunu BOAOPOAa HE NPUMEHSIIOT.

MpuMeyaHue — HacTosAwuii cTaHAapT He yCTaHaBNUBAET TpeGOBaHUSi O HEOGXOAUMOCTU MPOBEPKU COOTBET-
cTBUs GaTapem No KOHLEHTpaLMK BofopoAa crielnduKaLyn N3roToBUTers.

Ona nepesapskaeMblx U Henepe3apshkaeMbiX 3MEeMeHTOB AaBrieHue BHyTpu obGonouku Gatapen He
AomkHO npesblwarb 30 kMa (0,3 6ap). N'epmeTnanpoBaHHbie 060n04kM BaTaper Heo6x0AMMO UCNLITHIBATL B
cooTrBeTcTBuM € 10.5.4.

MpumevaHus

1 [ns 3TOro MOXHO NCMOMb30BaTh BEHTUNALIMOHHOE OTBEPCTHE.

2 B repMeTuYHBIX aneMeHTax AonycTumo Gonee BLICOKOE AiaBneHne, HO B 3TOM cllyvae KaX/bli aneMeHT [OoSmKeH
ObITb OCHaLLeH ycTpoiicTBOM cbpoca AaBMEHUs UMK CPeCTBOM OrpaHUYEHUS [ aBreHnsl 40 3HA4YEHUs, KOTOPOe MOXET
BblepXaTb ANEMEHT B COOTBETCTBUM CO crneLmduKaLueil U3rotToBuTens.

7.4.4 HanpsixeHue 351eMeHTOB
Mpu OLEHKE M UCMIBITAHUAX NPUHUMAIOT 3HAYEHNE HaNPSDKEHUS ANMEeMEHTa, ykazaHHoe B Tabnnuax «Mep-
BWYHbIE 3MEMEHTbI» U «AKKymynsaTopbl» FOCT 371670.0. [ins aNeMEHTOB, He yKasaHHbIX B 3TUX Tabnuuax,
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onpegeneHue MakCUMarnbHOTO HaMPSHXKEHUA PA3OMKHYTOM Lienu NpoBOAAT cornacHo 10.4 HacToALlero craHaap-
Ta, 8 HOMUHASBHbIM HaNPSHKEHUEM CHUTAIOT 3HAYEHUE HANPSDKEHUS, YKa3aHHOE U3rOTOBUTENIEM JNIEMEHTA.
7.4.5 BHyTpeHHee cOnpoTUBIIEHUe 3rieMeHTa unu 6aTtapeun
BHyTpeHHee conpoTuBneHue batapen unu anemMeHTa onpeaensior B coorsetcteum ¢ 10.5.3.
7.4.6 barapeu B aneKTpoo60pyaOBaAHUM C APYTUM BUAOM B3PbIBO3ALMTDI

MpuMmedyaHune — ITOT pasgen oTHOCUTCSA K 060pYyA0BaHUIO, KOTOPOE 3alLMLLEHO B3PLIBOHENPOHULIAEMO 060-
NOYKO (MM APYrUM crnocoGoM), HO COAePXKUT BaTapeto U CBsi3aHHbIe Lienu, KoTopble TpeGyHoT 3alluThl BUa «Uckpobeso-
nacHasi Lienb» Npw oTKase CETEBOro MUTAHWS U OTKpbIBaHUM OGOIOYKU BO B3PLIBOOMACHOI ra3oBoii cpepe.

Kopnyc 6atapen unu ero kpenneHne K anekTpoobopyaoBaHUIO AOMKHbI ObiTb CKOHCTPYMPOBAHLI Ta-
KMm 0Bpasom, 4Tobbl BaTapetd MOXHO ObINO yCTaHaBNMBATL U 3aMEHATb, HE HapyLLasa UCkpobezonacHOCTU
3NeKkTpoobopyaoBaHUS.

Ecnu ansi orpaHnyeHust Toka UCNoNb3yeTCs TOKOOTPAHUYMUTENbHBIA PE3UCTOP, OH AOIMKEH ObiTh HArpy-
)XEH B COOTBETCTBUM C 7.1. TOKOOTpaHUUYUTENbHBIE PE3UCTOPDbI, YCTAHOBIEHHbIE NOCNEA0BATENLHO C NIEMEH-
Tamu unv G6artapeamu, cneayeT BoIoMpaTb N0 MakCMManbHOMY Hanpsbkenuio U, ecnu HET ApYroi 3aLuThbl.
B kauecTBe Takoi 3aWWTbl MOXHO UCMOMNbL30BaTb OAUH CTAOUINUTPOH, HArpyXXeHHbIW B COOTBETCTBUM C 7.1.

MpumeyvyaHune — Ecnu ans obecneveHnst besonacHocTu anemeHTa unu 6atapen Heo6xoAMMO TOKOOrpaHU4M-
TenbHoe YyCTPONCTBO, He 06a3aTeNbHO, YTOOLI 3TO YCTPOWCTBO BbINO HEOTLEMNEMON YacThio 6aTapen.

7.4.7 batapeu, ucnosnib3yemble U 3aMeHsieMble BO B3PbIBOONACHbIX Cpeaax

Bnok us 6atapeun, NpUMEHSIEMO BMECTE C TOKOOTPAHUYMUTENbHBLIMU YCTPONCTBAMU, HEOOXOAMMbBIMU ANS
obecneyeHnsa nx Nckpobes3onacHOCTH, AOMKEH NPeACTaBnATb HEPa3bOoOPHYIO KOHCTPYKLUIO, HAanpuMep, 3anuT
KOMNayHAOM MMM pasMeLleH B repMeTMHHONU 000mnoyke, ecnu 9ToT OMoK NpeaHa3HayvYeH Ans UCMOoMNb30BaHMUs
UKW NOANEXUT 3aMeHe BO B3pbliBoOnacHol cpeae. KoHcTpykuusi 6noka fosmkHa ObiTb BbINONIHEHA TakuM 06-
pa3om, YTOObl AOCTYMHbLIMU SIBMANUCH TOMNbKO BbIXOAHbIE MCKPODOE30NacHble KNEMMbl U COOTBETCTBYIOLLUM
06pa3oM 3allULLEHHbIE COEANHUTENbHbIE YCTPONCTBA ANS 3apsiiku (€CNU OHN UMEIOTCS).

Bnok aomkeH NporTK ucnbiTaHue copacbiBaHueM no NOCT 31610.0, 3a ucknoyeHnem anekTpoobopy-
[I0BaHWs, A1 KOTOPOTO UCTbITAHWE YAapoM He NpeaycMoTpeHo. KoHCTpykuma 6noka AomkHa npeaoTepallarb
BbINageHWE UM OTAENEHNE ANEMEHTA OT annapara Wwunm TOKOOrPaHNYNTENLHOrO YCTPOWCTBA, NPUBOASALLME K
HapyLueHuto nckpobeaonacHoCTH 6rioka npu NPOBEAEHUU UCNbITAHNA COPaCcbIBAHUEM.

7.4.8 Barapeu, UCnornb3yeMble, HO He 3aMeHfieMbleé BO B3pPbIBOONACHOU cpeae

3nemeHT unu G6atapes, He NpeaHasHaYeHHble ANA 3aMeHbl BO B3PLIBOOMACHOW Cpefie, B KOTOPOM ANs
obecneyvenns nx 6e3onacHoCcTU TpebyeTcs MCNONbL30BaTb TOKOOrPAHUUMUTENbHLIE YCTPOWCTBA, AOIDKHbI ObIThb
3aLUMLLEHbI B COOTBETCTBUM C 7.4.7 UMK NOMELLEHbI B OTAENbHYIO 0O0MNOUKY CO CneuuanbHbIMU KPEeneXHbIMU
YCTPOMCTBAMM, HANPUMeEpP TakuMK, Kak ykasaHo B FOCT 371670.0, a Taloke oTBeYaTb cneayowmm TpeboBaHusaM:

a) KOHCTPYKUWMA Kopryca 6rioka unu cnocobbl KpenneHus sneMeHTa unm darapen BHyTPM Kopnyca A0rmK-
Hbl BbITb TAKUMW, YTOObI BrEMEHTbI MU 6aTtapen MOXHO ObINO YCTaHABNMBATbL U 3aMEHSATb, HE HAPYLLAs UC-
Kpo6e30nacHOCTU anekTpoobopya0BaHUS;

b) nepeHocHoe 06GopynoOBaHUE, HaNpUMEpP PAaUONPUEMHUKUA U NEpPefaTyuku, JOIDKHO MPOWTU UCTbI-
TaHus cbpacbiBaHMEM B COOTBETCTBUM C FOCT 376710.0, 32 UCKNIOYEHMEM TOTO, UTO NEPBUYHbIE UCTILITAHUA
Ha yAapOCTOWKOCTb Criedyer mponyctutb. KOHCTpyKUus (yCTPOMCTBO) NMEPEHOCHOTO 3nekTpoobopynoBaHuA
JOIMKHA NPeaoTBpaLLaThk BbiNageHWe unu otaeneHne 6arapein unm anNeMeHToB OT annapara, NPMBOASILLME K
HapyLUeHWIo NCKpoBe30nacHOCTW NP NPOBeAEHUN UCNbITAHNA COpacbiBaHUEM;

¢) obopyaoBaHMe OOMKHO UMEThb Tabnuuky ¢ npeaynpeauTensHOM HaANUCLIO B COOTBETCTBUM C 12.3,
nepeyucneHune b) unu d).

7.4.9 BHewHMe KOHTAKTbI AN 3apsaaa 6arapen

BnemMeHTbl unu 6atapen ¢ BHELUHUMM 3apsAHbIMUM KOHTAKTaMUu AOIDKHbI ObITb CHABXEHbI CpeacTBaMm
Ans npeaynpeXxaeHns KOPOTKOro 3amblKaHUst KOHTAKTOB UMM NEPEAAYN HA HUX SHEPTUM, CMOCOOHON BbI3BATb
BOCMaMeHeHWe Npu KOPOTKOM 3aMbIKaHUU KOHTAKTOB. 3TO MOXET AOCTUraTtbCs OAHUM U3 CRIEAYIOLLUX Cro-
co00B:

a) orpaHMYeHUEM, BbIXOAHbIX NapaMeTpoB COMMAacHO TpeboBaHUAM AaHHOTO CTaHAAPTa;

b) ansa nckpobesonacHoro anekTpoobopyaoBaHus rpynnsl |l creneHb 3awmTbl 060N04KK Leneii 3apsaa
nomkHa B6biTh He Hxe IP30, a okono pasbema (3aXMMOB) 3apsiAHON Lenu AOMkHA ObITb YCTAHOBNEHA Ta-
6nuyka ¢ npegynpeanTenbHON HAANWUCLIO B COOTBETCTBUM C 12.3, nepeuncneHue ¢) HacTosALWero crtaHgapra
unun cornacHo FOCT 371670.0. PazaenutenbHble pacCTOAHUA MexXay 3apsaHbIMU KOHTAKTaMKU AOSDKHbI COOT-
BETCTBOBATh 6.3 C y4eTOM HanpsiKeHUs pa3oMKHYTOW Lienu barapeu.
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7.5 MonynpoBOAHUKOBLIE 3fIEMEHTbI

7.5.1 BnuaHune nepexogHbIX NPOLECCOB

B cBsisaHHOM anekTpooGopyAOBaHMM NONYNPOBOAHMKOBEIE AMEMEHTbI JOIKHbI BblAEepXUBaTb aMMnnUTyA-
HOE 3HayeHne HanpsHKEHWUA NEPEMEHHOr0 TOKa U MaKCMManbHOE 3HaYeHWe HanpsKeHWUS NOCTOSAHHOIO TOKa,
JEeneHHbIe Ha 3HAYEHNEe COMPOTUBIEHNUSA NOCNEAO0BATENBHO BKITIOYEHHOIO HEMOBPEXAAEMOro pe3nucropa.

B uckpobesonacHom anekTpoo6opyaoBaHMK BIMSHUEM NEPEXOAHbIX MPOLECCOB BHYTPU anekTpoobopy-
[JOBaHWA, a TaKKe CBA3AHHbIX C UCTOMHUKAMMW Ero NUTAHUS MOXHO rnpeHebpeYb.

7.5.2 WyHTbI, OrpaHMynBaloline HanpspkeHne

MonynpoBOAHWKOBLIE 3MEMEHTbl MOTYT UCMOMb30BaTbCA B KA4YECTBE LUYHTUPYIOLLUMX YCTPOWCTB ANs
OorpaHNYeHuns HanpsXXeHus, NpKU YCNOBUM, YTO C YYETOM MEepPexXoHbIX MPOLIECCOB OHW YAOBNETBOPAIOT yKa3aH-
HbIM HWKe TpebGoBaHuaM. Hanpumep, gobaBneHne 0gHOro0 NPesOXpPaHUTENs U CTabUNUTPOHA, Harpy>XeHHbIX
B COOTBETCTBMMU C 7.1, CYMTAETCS A0CTATOYHbIM CPEACTBOM OrpaHUYEHUs1 NepexoaHbIX NPOLIECCOB ANA Lenei,
NOAKMIOYEHHbIX K CTABUIUTPOHY.

MonynpoBOAHUKOBBIN 3NEMEHT AOKEH ObITb pacCYMTaH Ha TOK, paBHbI YMHOXEHHOMY Ha COOTBET-
cTByOLLMIA KO3hPULMEHT 6e30NacHOCTM TOKY KOPOTKOTO 3aMblKaHUsi, KOTOPbIA MOXET NPOTEKAThb B SMEKTPU-
YEeCKOW Lienu npu 3aMmblikaHUW NOSYNPOBOAHUKOBOIO 3reMeHTa. OTO AOMKHO ObITb NOATBEPXKAEHO B AOKYMEH-
Tax U3roToBMTENA NOMYNPOBOAHUKOBBIX SNIEMEHTOB B CNEAYIOLLMX CryYasx:

a) Avoabl, TPAH3UCTOPbI, BKMIOYEHHbIE NO CXeMe AuoAa, TUPUCTOPbLI U aHanorMyYHble NONyNPOBOAHWU-
KOBbIE YCTPOWCTBA AOMKHbI ObITb pacCYMTaHbl HA HOMUHANMBHBIA TOK B NPAMOM HanpaBfeHUn, N0 MEHbLUEN
mepe B 1,5 pasa npesblLLaOLLMiE MaKCUManbHO BO3MOXHbI TOK KOPOTKOTO 3aMblKaHWS ANs UCKpoBGe3onacHbIX
uenen yposHa «ia» u «ib», u B 1,0 pasza 4nsa uenei ypoBHA «iCy;

b) cTabuMnNUTPOHLI AOIMKHLI UMETb

1) B pexxume ctabunusaumm — nonyTopoKpaTHbIN 3anac no MOLHOCTHU, KOTOPAs MOXET pacCenBaTbCs
Ha HKX;

2) B NpAMOM HanpaeneHun — NOoNyTOPOKPaTHbLIN 3anac No MakCcuMasnbHOMY TOKY, KOTOPbIN NPOTEKAET B
MECTe UX YCTAaHOBKM MPUW NMOBPEXIAEHUN HA 3aMblkaHWe ANA cKpoBe3onacHbiX Uenen ypoBHSA «iay unu «ib» un
OAHOKPaTHbLIN 3anac N0 MakCUManbHOMY TOKY AN Lenein ypoBHA «iCy.

Ans nckpobe3onacHoi LUenu ypoBHA «ia» NPUMEHEHWe ynpaBnseMbiX NonynpoBOAHUKOBbLIX 9NEMEHTOB
B KAQUYECTBE LUYHTUPYIOLLMX OrpaHuuMUTENEN HanpshKeHUs, Hanpumep, TPaH3UCTOPOB, TUPMCTOPOB, CTabUNK-
3aTOPOB HANPSKEHUSA M TOKA, U T. 4., Pa3peLLaeTcs, €Cnv BXOAHASA U BbIXOAHAS LIENU ABNAIOTCS Mckpobeso-
nacHeiMK nnu OyaeT A0KAa3aHO, YTO OHU HE NOABEPXKEHbI BIUAHUIO NEPEXOAHLIX MPOLECCOB CO CTOPOHbI MU-
TawLen cetu. B anekTpuyecknx Lensix, BbIMOMHEHHbLIX B COOTBETCTBUM C BbiLLEYKa3aHHbIMKU TpeGoBaHUAMM,
YyCTPOICTBA C AyONMpOBaHMEM CYMTAIOT HEMOBPEXAAEMbIM ONOKOM.

B cBa3aHHOM anekTpoobopyaoBaHum Ana uckpo6e3onacHoi Lenu ypoBHA «ia» MOTyT UCMOMb30BaTbCA
TPW HE3aBUCUMbIE NONMYNPOBOAHUKOBLIE LIENU C OFPaHUYUTENSAMU AEWCTBUTENBHOIO HaNpPsDKEHUs NPy yCno-
BUM cobnogeHuns TpeboBanun 7.5.1. SnekTpuyeckne uenu C LUYHTUMPYIOLMMWU TUPUCTOPAMKU AOIDKHbI ObiTb
[ONONHNTENbLHO UCTbITaHbl B cooTBeTcTBUM ¢ 10.1.5.3.

7.5.3 MocnepnoBarenbHbleé TOKOOrPaHUYNTENbHbIE YCTPONCTBA

Jonyckaetcs npuMeHeHWe TpeX MOCMeaoBaTeNbHO NOAKMIOYEHHbIX OROKMPYIOWMX AMOAOB B LIENSX
YPOBHSA «ia», OAHAKO Apyrue nonynpoBOAHWKU U yNpasnsieMble NOonynpoBOAHUKOBbLIE YCTPOWCTBA AOMKHbI
NPUMEHATLCS B Ka4Y€CTBE NOCIef0BaTeNIbHO NOAKMIOMEHHbIX TOKOOrPaHUYUTENBbHbIX YCTPOWCTB TONbKO B 060-
PYyAOBaHUA C LIENbIO YPOBHA «ib» UMK «icy.

OpaHako Ans orpaHUyYeHUsi N0 MOLLHOCTK B 9NEKTPOOB0OpYyA0BaHMM C LENbIO YPOBHSA «ia» MOTYT UCNOSMb-
30BaTbCA NOCNeAoBarenbHbIE TOKOOrPaHUYUTENbHBLIE YCTPOMCTBA, BKIMIOHAIOLLUE YyNPaBnsieMble U Heynpasns-
eMbl€e NonynpoBOAHUKOBLIE YCTPOMCTBA.

MpuMeyaHune — lMpumMeHeHUe NONyNpOBOAHUKOB W yNpaBnsieMbIX NONynpoBOAHUKOBLIX YCTPOWUCTB B Ka4ecTse
TOKOOrpaHU4MBatoLLUX YCTPOUCTB AN 060pyA0BaHNSA YPOBHA «ia» He AOoMNycKaeTCs NOTOMY, HTO OHW MOTYT UCMONb30BaTbL-
CS B 30HaX, A€ NOCTOSAHHOE UIK YacToe NPUCYTCTBUE B3PLIBOOMNACHON CPEAbl MOXET COBNACTL C KpaTKOBPeMEHHLIM nepe-
XOAHBIM MpPOLIeCCOM, KOTOPLIA MOXET Bbi3BaTb BOCNNaMeHeHne. MakcumManbHblil TOK MOXET Bbi3BaTb KpaTKOBPEMEHHLIN
nepexofHsIi npouecc, HO He ByAeT paccMaTpuBaTbCA Kak I, MOTOMY YTO BHIMOSIHEHUE YCIIOBUIA UCMIbITAHNA Ha UCKPOBOE
BocnnameHerune no 10.1 o3HayaeT AOCTaTOMHOE OrpaHUYeHNe SHEpPruKM TOro NEPEXOAHOro npouecca.

7.6 MoBpexaeHue anNeMeHTOB, COeAUHEHUN U pa3aeneHuin

[na ypoBHen «ia» n «iby» , ecnu Harpy3ka Ha 9NeMeHT COOTBETCTBYET 7.1, ero nospexaeHne A0MKHO
paccmaTpuBaTbCa Kak yuuTbiBaemoe. [Ans YyPOBHA «iC», €CNM HArpy3ka Ha 9NEeMEHT COoTBeTcTByeT 7.1, OH
CYNTAETCA HENnoBpeXXaaeMbIM.
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MpumeHeHue TpeGoBaHui No 5.2 1 5.3 fOMKHO y4uThIBaTL CreayoLlee:

a) ecnu Harpyska Ha SneMeHT He COOTBETCTBYET 7.1, ero noBpexaeHue JOHKHO paccMaTpuBaThCs Kak
HeyuuTbiBaemMoe. Ecnu Harpyska Ha anemeHT COOTBETCTBYET 7.1, ero NOBpeXKaeHME AOMKHO CYMTATLCS y4uu-
TbIBAEMbIM;

b) ecnu kakoe-nMBo NOBpPeXaEeHNE MOXKET NPUBECTU K APYFOMY NMOBPEXAEHUIO NI HECKONBKUM NOBPEX-
AEHUAM, TO NEPBUYHOE U NOCEeAYIOLLME NOBPEXAEHUSA AOMKHbI pACCMaTPUBATLCA Kak O4HO NOBPEXAEHUE;

C) Pe3nCTOPbI AOMKHbI paccMaTpPUBAaTLCA KakK MOBPEXAAEMbIE HA 3aMblKaHUE, pa3MblKaHWe U NPUHUMA-
owrMmn noboe 3Ha4eHWe CONPOTUBIEHNUS (AONOMHUTENLHO CM.8.4).

[na TepMUMYECKOi OLIEHKU NIIEHOYHLIE U MPOBONOYHbLIE Pe3NCTOpsI, padotawwme 4o 100 % HOMUHaNb-
HOWM MOLLIHOCTU, HE CHMTAIOTCA NOBpPEXAAEMbIM NPU Bonee HU3KOM CONPOTUBIEHUN.

d) nonynpoBOAHMKOBbIE YCTPOMNCTBA CHUTAIOT MOBPEXAAEMBIMU HA 3aMbIKaHKWe, pasMblkaHue U Nepexos
B PEXUMbI, K KOTOPLIM OHU MOTYT ObITb NPUBEAEHbI B pE3yNbTaTe NOBPEXAEHUA APYTUX SNEMEHTOB;

- NS OLEHKU TEMMNEpPaTypbl NOBEPXHOCTU CneayeT paccMarpuBarb nospexaeHue noboro nonynpoBo-
AHUKOBOIO YCTPOWCTBA B YCMOBUSAX, KOr4a OHO PacceuBaeT MakCMMaribHyI0 MOLHOCTb. OaHako Ans AWOA0B
(Bkntovasa cBeToanoAbl U CTABUMUTPOHLI), MCMONb3YEMbIX B COOTBETCTBUM C TpeGoBaHUAMM 7.1, AOMKHA y4uu-
TbIBaTLCA TOSNbKO MOLLHOCTb, KOTOPYIO OHM PACCEUBALOT B NPAMOM HanpaBneHnu Unu B 3€HEPOBCKOM PEXUME,
€CInn OH NPUMEHSETCS;

- UHTErpanbsHbI€ CXEMbI MOTYT NOBPEXAATLCA TaKUM 06pa3oM, YTO MeXay UX BHELUIHUMU BbIBOAAMU MO-
XKET UMETb MecTO ntobas KoMOUHaLMS 3amblkaHuil (pa3MblikaHuin). OaHaKo ecnu NoBpeXxaeHue BbiOPaHo, OHO
HEe MOXET U3MEHATLCA, HaNPUMEpP, NyTeM NPUINOXEHUS BTOPOro NOBpeXaeHus. B cnyvae BBeaeHus ykasaH-
HbIX BbILLUE NOBPEXAEHWUA EMKOCTb M UHAYKTUBHOCTb, NOAKITOYEHHBIE K YCTPOMCTBY, AOSHKHLI pacCMaTpuBaTh-
CA B UX Hanbonee onacHOM COEAUHEHMN;

- paccMaTpuBas HanNPSXXEHWE Ha BHELLHKUX KOHTAaKTaxX MHTErpanbHOW Cxembl, BKNoYatoLen npeobpaso-
BaTENMMU HaNPSHKEHUA (NOBLILLAIOWME UK NPeobpasyloLLMe HaNpsHXKeHME HA ANEKTPUYECKU-CTUPAEMOM Npo-
rpamMupyeMomM NOCTOSAHHOM 3aMNOMUHAIOLLEM YCTPONCTBE), BHYTPEHHEE HAaNpPsAXXEHUE He YYUTLIBAIOT, €CNN Ha
BHELUHUX KOHTaKTax HE MPUCYTCTBYET MOBLILUEHHOE HAMPSKEHUE U HUKAKUE BHELUHUE KOMMOHEHTLI, Hanpu-
Mep, KOHAEHCaTOopPbl UMW APOCCENnM, He UCNONbL3YITCA Ana npeobpasoBaHus. ECnu Ha kakom-nnbGo BHELWHEM
KOHTaKTe NPUCYTCTBYET NOBLILLEHHOE HaNpsXXeHWe, To CNeayeT npeanonarars Hanu4YUe NOBbILLEHHOrO HaNpA-
XKEHWSA HA BCEX BHELLUHWUX KOHTAKTaX MHTErpanbHON CXeMbl.

MpumeyaHune — HeobXxo[MMOCTb NPOBEPKN COOTBETCTBUS WHTErparibHbIX CXeM crieLudukaLm N3roToBUTeNs
HaCTOSLLMM CTaHAAPTOM He perfiaMeHTUpyeTcs:,

€) CoeIMHEHMNS AOMKHbI paccMaTpuBaThLCA Kak NOBPEXaaemble Ha pasmbikaHue. Ecnn coeauHeHms CBo-
00A4HO ABUralOTCsA, TO OHM PACCMAaTPUBAIOTCA TaKkke Kak NMOBpeXaaeMble Ha 3amblkaHue ¢ niobol 4acTblo
3MEeKTPUYECKON Lienu B npeaenax ux nepemeLteHus. Mpu 3Tom CHUTAIOT, YTO NePBOHAYasbHbIA pa3pbiB — 3TO
OfHO YUMTblBAEMOE MOBPEXAEHWE, a MOBTOPHOE COEAUHEHUE — 3TO BTOPOE YYWUTLIBAEMOE MOBPEXAEHUE
(cm. 8.8);

f) anekTpuyeckne 3a3opbl, MyTU YTEUKU U pasfeneHns JOSMKHbI yYUTbIBATLCS B COOTBETCTBUM C 6.3;

g) KOHAEHcaTopbl AOMKHbI paccMaTpUBaTLCA Kak MOBpeXaaeMble Ha 3amblkaHue, pasMblKaHUe U Npu-
HUMaKLWMMK Moboe 3Ha4YeHMe eMKOCTH, OT HyNst 40 MAaKCMMAanbHOW €MKOCTU KOHAEHCATopa, NONy4YeHHON U3
cneundukayum n3rotosutens (cm. 8.6);

h) apoccenu AOMKHLI paccMaTpUBaTLCA, Kak NOBPEXAaeMble Ha pa3MblkaHue U Niodoe 3HaYeHUe OT HO-
MWHAaNbLHOTO CONPOTUBIEHUSI A0 KOPOTKOTO 3aMbIKaHUSA, HO TONMbKO NMpu 6onee HU3KNX COOTHOLLEHUSIX MEXAY
WHAYKTUBHOCTbIO U CONPOTUBMNEHUEM, YEM YKA3aHO B TEXHUYECKUX YCNOBUSAX Apoccenei (HO cMoTpuTe 8.4.2);

i) pasmbikaHue nOOro NPOBOAA MM NEYATHOrO NMPOBOAHMKA, BKMOYAsi UX COEAUHEHUs], OMKHO pac-
cMaTpuBaTbCs Kak 04HO yYUTbIBAEMOE MOBpeEXxaeHUe (HO cMoTpuTe 8.8).

BkntoueHne nckpoobpasytoero MexaHuama B UCNbITYEMOE dnekTpoobopygoBaHme Ansi MOAENUPOBa-
HWA pa3pbiBa, KOPOTKOTO 3aMbIKAHWUSA NN 3aMbIKAHMS HA 3€MJII0 HE paccMaTpUBaIOT Kak yuuTbiBAEMOe Mo-
BPEXAEHMNE, @ CHMTAIOT UCMBITAHUEM B HOPMAIIbHOM PEXUME.

Henospexaaemble COEAMHEHUs1 B COOTBETCTBUM C pasaenom 8.8 u pasgeneHus B COOTBETCTBUM C pas-
aenom 6.3 cunTaloT HENOBPEXAaeMbIMU U UCKPOOBPAa3YIOLLMI MEXaHN3M He AOMKEH NOAKIYaTLCA NOCneao-
BaTENMbHO C TAKUMU COEAMHEHUAMM UM MapansesnbHO TakKMM pasaeneHusim.

Ecnu HenoBpexxaaeMble COEAUHEHUS HE UMEIOT CTeNeHb 3aluTbl 060NoYkn He MeHee IP20 , ux cum-
TalT NOBPEXAAEMbIMU, U UCKPOOOPA3YIOLLMI MEXaHU3M MOXET MOAKMIOYaTLCA NOCNea0BaTENLHO C TAKUMK
coeaAnHEeHNAMN.

39



rocT 31610.11—2014

Ecnu HenospexxaaeMble pasaeneHusi He repMeTU3UpOBaHbl UK HE UMEIOT NOKPbITUS B COOTBETCTBUM C
pasgenom 6, unu He obecneveHa cteneHb 3awmTbl 060nN04kM He MeHee |P20, ux cuuTaloT NoBpeXagaeMbiMu,
U MCKPOOOPa3yIoLMii MEXaHWU3M AOSMKEeH MOAKMIoYATbLCA NapansenbHO TakuM pasgeneHusM.

7.7 Mbe3oaneKkTpuyeckue ycTponcTea

Mbe3oanekTpuyeckue yCTpomcTBa AOIKHbI ObiTb UCTIbITAHBI B COOTBETCTBUM € 10.7.

7.8 dnekTpoxumuyeckue auemku ansa ooHapyXeHus rasoB

SNeKTPOXUMUYECKNE AYENKU, UCNONb3yeMble AnA obHapyxeHus rasoe, Heo6xoaumo paccMmarpuBaTb
KaK UCTOYHUKN AONOAHUTENbHOIrO HaNPAXXeHUs U TOKOB, KOTOPbI€ MOTYT BNUATL HA OUEHKY UCKpPOBOIro BoC-
nnaMmeHeHna U ucnbitaHne. OaHaKo UX He CreayeT yYuTbiBaTb Kak UCTOYHUKM YBENUYEHUS MOLLHOCTM Npu
oLeHKe TeNnNOBOro BoCNNameHeHnss 060pyaoBaHus.

8 HenoBpexaaeMble 3neMeHTbl, GIIOKU 3MIEMEHTOB U COeAUHEHUS, OT KOTOPbIX
3aBUCUT UCKPOGE30NacHOCTb

8.1 YpoBeHb B3PbIBO3AWUNTHI «iC»

Tpe6oBaHusa 8.2—8.9 He pacNPOCTPAHAIOTCA HA YPOBEHDb KiC».

8.2 CeTeBble TpaHChopMaTopbI

8.2.1 O6Gwue TpeGoBaHUA

B HenoBpexaaeMblX CETEBbIX TPaHC(opMaTopax 3amMmbikaHue 0OMOTOK, NUTAIOWMX UCKpobe3onacHbIe
uenu, ¢ nobbimu apyrummu 06MOTKaMK HE PaCCMaTpPUBAIOT, OAHAKO MOTYT UMETb MECTO KOPOTKUE 3aMblKaHMs
U pa3mbikaHus 06MOTOK TpaHcdhopmarTopa. KombuHauum noespexxaeHuii 00MOTok TpaHcopMaTopa, KoTopble
MOTYT MPUBECTYU K YBENMUYEHMIO BbIXOAHOTO HAMPSHKEHUS UMW TOKA, HE JOIDKHbI YYUTLIBATLCA.

8.2.2 3awunTHbIe Mepbl

BxoaHas uenb HENOBpEeXJaeMoro CETeBOro TpaHcdpopmaropa, nNpeaHa3sHaYeHHOro Ana NUTaHUA UC-
KpoGe3onacHbIX Lienen, fomkHa 6biTb CHabKeHa TOKOBOM 3aLUMTON, HanpuMmep NNaskuM NpeaoxpaHuTenem,
YOOBIETBOPSIOLLMM TPeBGOBaHUAM 7.3, UNU aBTOMATUYECKUM BbIKNOYaTENEM C COOTBETCTBYIOLLMMMU nNapame-
Tpamu.

Ecnu BxoaHble U BbIXOAHbIE OOMOTKM pasfeneHbl 3a3eMNEHHbIM MeTanIMYeckum KkpaHoM (cm. 8.2.3
TUN 2, nepedncrielne b), kaxkgas HesaseMreHHas BXOAHAA NIMHUA A0MKHA ObITh 3alMLLEHa NaBkuM Npeao-
XpaHutenem nnm aBTOMatn4eCKkUM BbiKNiovaTenem.

[Onsa TemnepaTtypHOi 3awmTbl TpaHcdopmarTopa B AOMONHEHUE K NPeaoXpPaHUTENio nnn asTomartu4e-
CKOMY BbIKITIO4ATENI0 MOXET UCMIONB30BATLCA 3anuUTbi TEPMONPEAOXPAHUTEND UMK APYTrOe TENNOBOE YCTPOW-
CTBO, NPUYEM AOCTaTOYHO YCTAHOBKU OJJHOTO YCTPOIACTBA.

MpeaoxpaHuTenu, NarpoHbl NpeAoxXpaHuTenen, NpepbIBaTeny n TepMUYEcKne yCTPONCTBA AOSDKHbI OT-
Bevatb TpeboBaHMSIM COOTBETCTBYIOLLErO CTaHAapTa.

NMpuMedvaHue — HeobxogMMOCTL NPOBEPKU COOTBETCTBUSA NPEAOXPaHUTENE, NaTPOHOB NpeAoXpaHUTENe,
aBTOMaTMYECKUX BbIKNIOJaTeNeid U TEMroBbIX YCTPOWUCTB cneuuduKauun U3roTOBUTENS HACTOAWMM CTaHAapTOM He
pernaMeHTUpyeTcs.

8.2.3 KoHcTpykuua TpaHcpopmaTopoB

Bce 06MOTkM, nuTaloLme uckpobesonacHble Lenu, A0MmkHbI ObiTb OTAENEHbI OT APYrMX OGMOTOK MyTeM
NPUMEHEHUSI KOHCTPYKLIMM OHOTO U3 [1BYX TUMOB.

Onsa KOHCTPYKUMKU NepBOro TMna obMoTka AoMmkHa pacnonararbea:

a) Ha 0QHOM CTepXKHe cepAeYHUKa C OCTanbHbIMU OOMOTKaMK; UNK

b) Ha pa3sHbIX CTEPXKHAX CepAeYHUKA.

OBMOTKM AOMKHbI BbITh OTZIENEHBI COrnacHo TpeboBaHuAM Tabnuubl 5.

[NA KOHCTPYKUMM BTOPOro TUna o6MOTKM AOMKHbLI pacnonaratbCs 0gHa Haa ApYron, Npu 3TOM AOIMKHO
cobnioaarbca 0AHO U3 cneayloLmx TpeboBaHMmii:

a) TBepaasn u3onsauus mexay o6MoTkamm J0mkHa ObiTb BLINOSIHEHA B COOTBETCTBUM C Tabnuuen 5;

b) mexay 06moTkaMu A0rmKeH ObiTb YCTAHOBMEH 3a3eMNEHHbIN 3KpaH (M3 MeaHoW onbru) Unu aKkemea-
NEHTHOI NPOBOMOYHON 0OMOTKM (NPOBOMNOYHBINA 3KpaH). TonwuHa MeaHon ponbLru unu NPOBOSIOYHOIO 3KpaHa
AomkHa ObiTh BbIGpaHa B COOTBETCTBMM C Tabnuuen 6.
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n puMevyaHuHne — HaHHagq Mepa No3BONAET rapaHTUpPOBAaTb, YTO B CNy4Yae KOPOTKOro 3aMblkaHUA Mexay obmoT-
KaMW U 3KpaHOM, 3KpaH BblAE€PXUT 6e3 np060ﬂ TOK, ﬂpOXOAFlU.WIVI no Hemy A0 Cpa6aTbIBaHVIﬂ nnaBKoOro npefoxpaHutens
nnn aBToMaTU4eCcKoro BbliKn4arens.

Jlonyckn U3rotoBuTeNst He AOIMKHbLI CHWXKATbh 3HAaYEeHUs1, NpuBEeAEHHbIE B Tabnuue 6, 6onee yem Ha 10 %
uwnu 0,1 MM, B 3aBUCUMOCTU OT TOr0, Kakoe U3 3HAYEHUI MEHbLLIE.

Tabnwm ya 6 — MuHumanbHas TonwmHa onbLrv UM MUHUMAarbHbI AWaMeTp MPOBOSIOKU 3KpaHa B 3aBUCUMOCTM OT
HOMUWHalIbHOIo ToKa npegoxpaHuTens

HoMuHanbHbIA TOK npegoxpaHutens, A 0,1 0,5 1 2 3 5
MuHnmanbsHas TonwmHa akpaHa 3 onsru, MM 0,05 0,05 0,075 0,15 0,25 0,3
MuHMManbHLIA AuaMeTp NPOBONOKU 9KpaHa, MM 0,2 0,45 0,63 0,9 1,12 1,4

3KpaH 13 onbru AOMKEH UMETb BA HE3aBUCUMMbIX NPOBOAHMKA 3a3EMIIEHUS, KaXAbli U3 KOTOPbIX
JOIDKEH ObITb paccyMTaH Ha MaKCMMAarbHbIA ANUTENbHbIA TOK, KOTOPbIA MOXET NpoTekaTb A0 cpabaTbiBaHUs!
MNaBKoOro NPeAoXpaHUTENs UNM aBTOMATUYECKOrO BbIKAoUaTens, Hanpumep 1,71, Ana npeaoxpaHuTens.

MpOBONOYHLIN 9KPaH AOIMKEH COCTOSITb U3 ABYX SNEKTPUYECKU HE3ABUCUMBIX CITIOEB MPOBOSOKU, KaXK-
Abli U3 KOTOPbIX AOMKEH ObiTb paCCUMTaH HA MAaKCUMarbHbIA ANUTENbHbIA TOK, KOTOPbIA MOXET NpoTekaTb A0
cpabaTtbiBaHMSA NIIABKOTO NpeAOXpaHUTENs UM aBTOMATUYECKOrO BbIKMovYaTens. M3onsauus mexay crosmu
OOJDKHA BblAEpXKaTb UCnbiTaTensHoe HanpsxeHne 500 B B coorBercTBUM ¢ 10.3.

CepaeyvHukn BCeX CeTeBbIX TPAHC(hOPMATOPOB AOMKHbI ObiTh 3a3€MIEHbl, 3@ UCKIIOYEHUEM Cy4aes,
Korga 3aseMmneHue He TpebyeTca Ans BUAA B3PbIBO3aLMTbI, HANPUMEP, UCMOSb3YIOTCA TpaHchopMaTopsbl C
M30MMPOBaHHbLIMU cepaedYHMKaMu. Onsa TpaHchopMaTopoB, UCMONb3YIOLWMX hEPPUTOBLIE CEPAEYHUKHU, Tpe-
f6oBaHMe 0 3a3eMINEHUM CepaevHUKa He NPUMEHSIETCS, HO (heppUT AOIMKEH pacCMaTpuBaThCs Kak TOKONpO-
BOASILLMI B LENsX pasfeneHusi, eCnu HeT COOTBETCTBYIOLLENH MHopMauun Ana AoKasatenbCTBa TOrO, YTO
marepuan cepaeyHuKa M30oNMPYIOLLMHA.

OOMOTKM, NUTaloLWme pasaenbHblie uckpobesonacHble Lienu, AoIMKHbI ObITb pasaeneHbl Mexay cobon u
oTAeneHbl 0T Apyrnx o6moTok (cM. Tabnuuy 5).

O6MOTKM TpaHchopMaTopa A0SMKHLI NPONUTLIBATLCS U3OSALIMOHHBLIM JIAKOM UM 3aNMBaTLCS KOMNAYHAOM.

MpumeyaHune — MNpUMEHeHWe U3ONALMOHHOMO Naka ANA NPONUTKW 0GMOTOK MOXET He oGecneunsaTh BbINON-
HeHue TpeGoBaHUit K pasgeneHusaM.

8.2.4 TunoBble ucnbITaHUA TpaHCPopMaTopoB

TpaHcdopmaTopsl ¢ NOACOEANHEHHBIMU K BbIBOAAM O0OMOTOK, CBA3aHHBIMU YCTPOUCTBAMU: Npeaoxpa-
HUTENSIMW, aBTOMATUYECKUMI BbIKIIOHATENAMU, TEPMUHECKUMU YCTPONCTBAMU U PEIUCTOPAMU, AOSMKHbI CO-
XpaHsiTb 6€30NacHOCTb ANEKTPUYECKON U30NALUN MEXAY UCTOYHUKOM NMUTAHUA U UCKPODE30nacHON Lenblo,
Jaxke ecnu npousoiaeT KOPOTKOE 3aMblkaHUe OgHOW M3 0OMOTOK, a BCe Apyrue BbiXOAHble 0OMOTKM OyayT
Harpy>eHbl MakCMMarnbHo.

Ecnu B TpaHcdhopmaTope UCNonb3yeTcsl NoCneaoBaTenbHbIii PE3NCTOop, 3anuTblil BMECTE C ero 00MoT-
KamMu, YCTaHOBMEHHbIN Tak, YTO MeXay HUM M 0BMOTKOW TpaHccopMaTopa OTCYTCTBYIOT HEU30NUPOBaHHLIE
TOKONpOBOASILLME YacTu unm 06ecne4ymBaloTCa ANMHa NYTEN YTEYKU U 3a30pbl B COOTBETCTBUM C Tabnuuen 5,
1 Npu 3TOM PE3UCTOP OCTAETCA B LENKU NOCNE NPUMEHEHNUA UCTbITAHMA NO pasaeny 5, To BbIxogHAA 00MOTKa
[AOIMKHA CYMTATLCA HEMOBPEXAAEMOMN Ha KOPOTKOE 3aMblkaHue, KpOMe Kak Yepes pe3ncTop.

TpaHcdopmaTopbl A0MXHbI ObITe UCMBITAHBLI B cooTBeTCTBMM € 10.10.

8.2.5 KOHTpOnbHbIe UCNbITaHUA CeTeBLIX TPaHc(opMaTopoB

Kakablit ceTeBoi TpaHcopMaTop AOMKeH ObITb UCMBITAH B COOTBETCTBUM C 11.2.

8.3 TpaHcdopmaTopbl, KpOMe ceTeBbIX TpaHcchopmaTopoB

KOHCTPYKLMA 1 BO3MOXHbIE MOBPEXAEHUA TaKMX TPaHCHOPMaTOpPOB AOSMKHbI COOTBETCTBOBATL Tpebo-
BaHusM 8.2.

MpumMedaHune — TakuMmu TpaHcopMaTopaMu MoryT 6biTb TpaHCHOPMaTOpPLI CBA3U, KOTOPEIE UCTIONb3YHOTCS B
cUrHasbHbIX LensX uimn TpaHcgopMaTopsl AN ApYrux Lienei, Hanpumep Ans npeobpasosateneil MUTaHUs.

KOHCTPYKLMS 1 UCNbITAHUA TaKUX TPAHCHOPMATOPOB AOSMKHBI ObITb BbINOMHEHbI B COOTBETCTBUM C Tpe-
6oBaHusMK 8.2 32 UCKNIOYEHUEM TOTO, YTO TaKue TpaHChopMaTOpPbl AOMMKHbI ObITh MCNbITAHLI NPU MaKCUManb-
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HOM paccesHUM MOLLHOCTU B TpaHcdopmatope 6e3 pasmbikaHus 0OMOTOK Ans o6ecneveHns COOTBETCTBYIO-
wen NpoYHOCTU u3onaumu. Ecnu TpaHcdopmaTop HEBO3MOXHO UCMLITATb B STUX YCNOBUAX C NEPEMEHHBIM
TOKOM, Kax¢nas 0OMOTKa NP1 TUNOBLIX UCMLITAHNAX JODKHA HArpyXaTbCA NOCTOAHHLIM TOKOM, PaBHbiM 1,71, B
CcoOTBETCTBUM C 8.2.4. OHAKO MPU KOHTPOSbHbIX UCMLITAHUAX B COOTBETCTBUM C 11.2 M30MALUMA Mexay BX0A-
HbIMU U BLIXOAHBIMM 0OMOTKaMM AOIDKHA BblAEPXMBATL Donee HU3Koe HanpsXxeHue, paBHoe 3hPEKTUBHOMY
3Ha4YeHuIo Hanpsbkenus (2U + 1000) B unu 1500 B, B 3aBUCUMOCTM OT TOr0, Kakoe HanpshkeHue Gonblue, npu
3TOM U — camoe BbICOKO€ HOMUHANbHOE HanpshkeHue mobol ucnbiryemon 06MoTKu.

Ecnu Takue TpaHcgopmMaTopbl NOAKMIOYEHBI C ABYX CTOPOH K UCKPOGE30NaCHbIM LiensAM, BO BpEMSI KOH-
TPONbLHOIO UCTLITAHMA HEO06X0AMMO NPUIOXMTL Gonee HU3koe HanpsbkeHue (500 B) mexxay NepBUYHOM U BTO-
PUYHOM 0OMOTKaMM B COOTBETCTBUM C 11.2.

Ecnu pasgenutenbHble TpaHCGHOPMATOPbI NOAKMIOYEHbI K UCKPOONACHBIM LUeNAM C BHELUHEN CUINOBOW
Lenbio, UCMONb3YIOT 3alUTHbLIE CPEACTBA B COOTBETCTBUM C 8.2.2. UM B UeNb NUTaHUS, B COOTBETCTBUU C
TpeboBaHusaMuU 8.9, BKIIOYAIOT NPEAOXPaAHUTENb U CTAOUNUTPOH A4Na 06ecneveHns HeNOBPEXAAaEeMOCTH aNeK-
TPUYECKMX 3a30POB M NyTEW YTEYKM TpaHCcopMaTopa npu BO3MOXHBLIX NepeHanpspkeHusx. HommHanbHoe
BXOZHOE HanpsbkeHue no 8.2.4 AOMKHO ObITb PABHLIM HANPSHXKEHUIO CTABUNUTPOHA.

Korpa Takue TpaHcopmaTopbl NOAKMIOYEHBI K MICKPOOe30nacHbIM LENSAM U NPeAoXpaHUTesb He UCNOSb-
3yeTcs, Kaxaylo 00MOTKY HEOOXOAMMO UCTILITATh MAKCUMASbHBIM TOKOM, KOTOPbI MOXET NPOTeKaTb B YCIO-
BWSIX HEUCNPABHOCTM, YKa3aHHbIX B pasgene 5.

8.4 HenoBpexaaemble OOMOTKMU

8.4.1 AemndepHbie OOMOTKH

HemndepHbie 0OMOTKM, BbIMOMHEHHbIE B BUAE KOPOTKO3aMKHYTbIX BUTKOB ANA CHKEHUSI BIUSIHUSA UH-
AYKTUBHOCTHU, JOMDKHBI pACCMAaTPUBATLCA KaK HEMOBPEXAaeMble Ha pa3MblkaHUe, €CAN OHU UMEIOT HAZEXHYIO
MEXAHUYECKYI0 KOHCTPYKLIMIO, BLINOMHEHHYIO, HANPUMED, B BUAE GECLUOBHLIX METANNMYeckux Tpybok nnu 06-
MOTOK W3 HEU3ONMUPOBAHHOTO MOCTOSAHHO KOPOTKO3aMKHYTOrO NPOBOAA, COEAUHEHHBIX NANKOMN.

8.4.2 ipoccenum, cocTosiline U3 U30NTMPOBAHHbIX NPOBOAHUKOB

Hpoccenu, cocrosiLme U3 U3ONMMPOBAHHLIX NPOBOAHWUKOB, CHUTAIOTCA HENOBPEXAAEMbIMU NPU 3HAYe-
HUAX COMPOTUBIEHUA HUXKE UX HOMUHASbHBIX 3HAY€HUN (C y4€TOM AONYCKOB) UMM MHAYKTUBHOCTU BbILLE UX
HOMMWHasbHbIX 3HAYEHUIN (C y4ETOM AO0NYCKOB), €CNYU OHU COOTBETCTBYIOT CIIEAYIOLUMM YCITOBUSIM:

- HOMWHanMbHBIA AMamMeTp NPOBOAHMKA NPOBOAOB, UCMOMbL3YEMbIX ANl MOHTaXa ApOCCens, AOMKEH
6bITb He MeHee 0,05 mmM;

- Ha NPOBOAHMK AOSHKHbI ObITb HAHECEHBI HE MEHee A1BYX CIIOEB U30MNSILMM UNM OAWH COii TBepAOW U30-
nAyuK TonwwmHon Gonee 0,5 MM Mexay coceAHUMU NMPOBOAHUKAMM, UITU NPOBOAHUK AODKEH BbiTb U3rOTOBNEH
13 9ManuMpoBaHHOW KPYrrol NPOBOMOKM B COOTBETCTBMU CO CNEAYIOLLUMM TPEGOBAHUAMMU:

a) ana knacca 1 no [10], [11], [12] unu [13]: NPOBOAHMK HE AOIMKEH NOBPEXAATLCA NPU MUHUMASBbHBIX
3HaYeHUAX HanNpsHkeHUst Npobos, ykasaHHOIO AN Kracca 2, U Npy UCTIbLITAHWM B COOTBETCTBUM C pasaenom 14
no [10], [11], [12] unu [13] pomkHOo BbITb HE Bonee 6 npo6oes Ha 30 M NpoBOAa, HE3aBUCUMMO OT AUAMETPA, UNU

b) ansa knacca 2 no [10], [11], [12] unu [13]: usrotoBUTENs AOMKEH NPEACTaBUTbL 40KA3aTENLCTBO COOT-
BETCTBUS YKa3aHHbIM BbiLue TpeGOBaHUSIM.

MpuMeyaHue — HeoGxogMMOCTL NPOBEPKY COOTBETCTBUA XapaKTepUCTUK U3OMNALMM, YKa3aHHBIX N3roToBUTE-
nem, knaccy 1 1 2 HacTOSILLMM CTaHAapTOM He pernameHTUpyeTcs;

- MOCNEe 3aKPennieHna UM HamoTKu OOMOTKM AOSKHbI ObiTb BbICYLUEHbI ANs yAANeHWs Brarm nepeg
NPOMNUTKON COOTBETCTBYIOLLMM BELLECTBOM OKYHaHWEM, KanesbHbIM OPOLLUEHUEM UMW BaKyYMHOW MPOMUTKON.
HaHeceHune NoKPbITUI OKPACKOW UMK HaMbINIEHUEM HE CYMTAETCA NPOMNUTKON;

- MPONUTKa A0IMKHA BbINOSMHATLCS MO cneyuanbHbiM MHCTPYKLUMUAM M3rOTOBUTENA AaHHOMO BUAA Nponu-
TOYHOrO BELLECTBA TakUM 00pa3om, YTOObl NPOCTPaAHCTBA MEXAY NPOBOAHUKAMU ObINM NOMHOCTLIO 3anonHe-
Hbl U YTOObI JOCTUrANOCh XOpOoLLUee cuenneHne Mexay NpoBOAHMKAMMU;

- €CNM UCMONb3YHTCA NPONUTOYHbIE BELLECTBA, CoAepKaLLmMe pacTBOPUTENN, NPOLIECC MPOMUTKN U CyLL-
KU OOIDKEH OCYLLECTBNSATLCA HE MEHee [IByX pas.

8.5 TokoorpaHnuurtesnbHble Pe3UCTopbI

ToKOOrpaHW4MTENbHBLIE PE3NCTOPBI AOIMKHBI ObITb OAHOMO N3 CNeaYOLLMX TUMOB:
a) NEHOYHOrO;
b) NPOBONOYHOrO € 3aLMTON NPOTUB pasmMaTbIBAHMS NPOBOMOKK B Criy4yae ee 06pbIBa;
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C) NEYATHOro, UCNONb3yeMOro B rubpuaHbIX M NOAOOHLIX LieNsX, ¢ NOKPLITUEM, COOTBETCTBYIOLLIMM 6.3.9,
UK repMETU3UPOBAHHBIE COrNacHo 6.6.

Henospexaaembli TOKOOrPaHUUYUTENbHBLIN PE3UCTOP AOIDKEH CYMTaTLCA MOBPEXAAeMbIM TOSIbKO Ha
pasmblkaHue Lenu, 4To paccMaTpuBaloT Kak OHO YYUTLIBAEMOE NOBPEXAEHNE.

Harpy3ka TOKOOrpaHu4uTENBLHOIO pe3ucTopa A0SMKHA COOTBETCTBOBATL TpebOoBaHMAM 7.1, u OH AOIMKEH
BblAEMKMBATbL MO MeHbLLen Mepe 1,5-kpaTHble MakCMMaribHble 3HAYEHUA HaNPsHKEHUMA U MOLLIHOCTU B HOpP-
ManbHbIX U aBapUIHbIX pexxuMax paboTel, onpeaeneHHbIX B pasgene 5. MospexaeHus Mexay BUTKaMu npa-
BUIMbHO HArpy>eHHbIX NPOBOSIOYHbIX PE3UCTOPOB, UMEIOLLME 3anuTbie OOMOTKM, HE YUUTLIBAIOT. [Ins 3anvBKu
0OMOTKM CriegyeT UCnonbL30BaTh M3OMSLMOHHBIM MaTtepuan co 3HayeHnem CUT no tabnuue 5 npym HOMUHanNb-
HOM HaNPsHKEHUU, YKa3aHHOM U3rOTOBUTENEM.

ConpoTuBreHne B XONnogHOM COCTOSIHUM (NMPY MUHUMAarbLHOW TEMMNEpaType OKPY>KaloLLen cpeabl) npeao-
XPaHUTENEN N HUTEN NnamMn MOXKHO paccMaTpuBaTh Kak HEMOBPEXAAEMbI TOKOOrPaHUYMTENbHBIA PE3UCTOP,
€CM OHU UCMOMb3YIOTCSl B YCMOBUSIX, KOIAA UX MPUMEHEHUE COOTBETCTBYET HOMMHANbHLIM MapaMerpam.
HuTb namnbl 4ONYCTMMO paccMaTpuBaTh B Ka4eCTBE TOKOOTPAHUYUTENBHOIO 3NEMEHTA TOMbKO AN PYYHbIX
dboHapen U rofioBHbIX CBETUILHUKOB. [pn OTCYTCTBUM APYron MHopMaLmm, 3TO CONPOTUBIIEHUE MOXKET ObITb
MPUHATO B KQ4€CTBE MUHUMANbLHOIO COMPOTUBIIEHMS NMPU MUHUMArNILHOW TEMNEPAType OKPYXAIOLLENH cpefpbl,
N3MEPEHHON B COOTBETCTBMU C pa3sgernom 10.4.

n pumMmed4yaHune — INamna pgomnxHa 6bITb 3aljmuieHa MeTogoMm, OTITUYHBIM OT I/ICKpOGe:iOI'IaCHOVI uenu.

8.6 KonpeHcatopbl

8.6.1 PaspenutenbHble KOHAEHCATOPbI

B HenoBpexaaeMomM y3ne pasgenurenbHbIX KOHAEHCATOPOB NioboN u3 AByX NOCNEQ0BaTenbHO NOAKMIO-
YEHHbIX KOHAEHCATOPOB PACCMAaTPUBAIOT, KaK MOBPEXAaeMbli HA 3aMblKaHUe UNu pasMbikaHue uenu. B kaue-
CTBE €MKOCTHU y3na NnpuHUMatoT Haubonee HebnaronpuaTHOe 3Ha4YeHue noboro KOHAEHcaTopa, a koadduuu-
eHT uckpobesonacHoctu 1,5 JOMKeH UCNONb30BaTLCS NPUMEHUTENBHO K BNOKY.

PaspenutenbHble KOHAEHCATOPbl AOIMKHLI U3rOTOBMATLCA C MCMONb30BAHWEM TBEPAOrOo AUINEKTPUKA
U UMETb BbICOKYIO HAAEXHOCTb. NPUMEHEHME ANEKTPONUTUYECKUX UITU TAHTaNoOBbIX KOHAEHCATOPOB HE J10-
nycTuMo. BHelHne coegnHeHnsa Kaxxaoro koHaeHcaropa u 6noka KOHAEHCATOPOB AOMKHbI COOTBETCTBOBATL
6.3, Ho TpeBoBaHWA K Pa3aeneHunio He JOIKHbI MPUMEHATLCA K BHYTPEHHEN YacTu pasaenuTenbHbIX KOHAEH-
caTopoB.

M3onsums kaXkgoro KOHAEHCATopa AOMKHA BbIAEPXKUBATD UCTILITAHUSA HA SNEKTPUYECKYIO MPOYHOCTb CO-
rnacHo 6.3.13 mexay anekTpogamMu 1 Mexay KaXKablM 3NeKTPoAOM U BHELWHUMU TOKONPOBOAALLUMU YACTAMMU.
Ecnu pasgenuTencHble KOHAEHCATOPbl UCMONb3YIOT MeXay MCKpoOe30nacHbIMM U UCKPOONACHBIMU LIENAMM,
3TU pasgenuTenbHble KOHAEHCATOPbl AOMKHbI OLEHMBATLCA KAaK €MKOCTHbIE CBA3WM MEXAY STUMM LensiMu.
Mepenasaemas 9Heprus paccHMTLIBAETCA C UCMONb3oBaHMeM U, n camoro HeGnaronpuATHOTO 3Ha4YeHUs nio-
6oro KoHAeHcaTopa U AOSKHa COOTBETCTBOBATL AONYCTUMOW dHepruun socnnameHeHnus no 10.7. Bce BO3MOX-
Hble MepexoaHble NPOUECChl AO0MMKHbI YYUTLIBATLCA, U HEOOXOAUMO PaCCMOTPETb BNUSAHUE CaMOWN BbICOKOW
HOMMWHanNbHOM paboyeit 4acToTbl (N0 MHAIOPMAaLUK U3FOTOBMTENS) B AAHHOW YacTu Uenu.

Brnok u3 pasgenutenbHbIX KOHAEHCATOPOB, BbIMNOSIHEHHLIA B COOTBETCTBUM C 8.9, OIDKEH paccMaTpu-
BaTbCA KaK HENOBpexXgaemas ranbBaHudeckas U3onsauns Ans noCTOAHHOro Toka.

8.6.2 KonpeHcatop cdunesrpa

KoHaeHcaTopbl, NOAKMIOMEHHbIE MEXay KOPNyCOM 3neKTpooBbopyaoBaHUs U Mckpobe3onacHomn Lenbio,
JOMKHbI cooTBeTCTBOBAaTH 6.3.13. B cnyyae, ecnu ux 0Tkas npuBoAUT K HapyLLUEHWIO uckpobeszonacHoCTH (Ha-
npumep, BO3HUKHOBEHUIO MyTel 06X0A4a aneMeHTOB, OT KOTOPbIX 3aBUCUT MCKPOGE30NacHOCTb), OHU AOIDKHbI
COOTBETCTBOBATb NepeyncreHHsiM B 8.6.1 TpeGoBaHuAM K pasgenurernbHbiM KOHAeHcaTtopam. KoHaeHcarop,
oTBevatoLmin TpeboBaHUsIM K HEMOBpeXaaembiM pasaeneHmam 6.3, BHeLLHe U BHYTPEHHe cuuTaercs obecne-
YMBAIOLMM HEMOBpPEXAaemMoe pasaeneHne n Heobxoaum TONbKO OAMH KOHAEHCATOop.

MpuUMeYaHUe —HasHa4eHNe KOHAEHCATOPOB, YCTaHABNMBAEMBIX MEXAY Pamoii U Lenbto, — unsTpaLus Bbl-
COKMX 4acTOT, HanpuMep, Nojada NUTaHWsA Yepes KOHLeHcaTopkl.

8.7 LUyHTUpyoWwme 6r10KN UCKPO3aLWUThI

8.7.1 O6wue Tpe6oBaHuA
lpynna aNemMeHTOB AO/MKHA CHUTATLCS LUYHTUPYIOLMM BNOKOM MCKpO3alLmMTLl, ECIIM OHA rapaHTUpyet
MCKpo6e30MacHOCTb LiENU 3a CHET NPUMEHEHUS LUYHTUPYIOLLMX 3IEMEHTOB.
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B HenoBpexnaemMoM LUyHTUPYIOLLEM GriOKe MCKPO3aLUMThl LUYHTUPYIOLUME SMEMEHTbI (QUOAbI UNnn cTa-
GUAMTPOHBI) LOMKHLI AYGNUPOBAaTLCA. B LUyHTUpPYOLLEM GrIOKe UCKPO3aLLMThI S LN YPOBHS «ia», NpuMeHsis
TpeBoBaHWA pasaena 5, yauTbIBaKOT TOMBLKO NMOBPEXAEHME 04HOTO AU0AAa. Anoabl AOMKHbI BbITb PACCUUTaHbI Ha
MPOAOIHKUTESBHBIN TOK, KOTOPbLIA MOXET NPoTeKaTb B MECTE UX YCTAHOBKU NMPpU NOBPEXAEHUU Ha 3aMbIKaHue.

MpumevaHusn

1 [nA npegoTepalleHnst BocnaMeHeHUs B3pLIBOOMNACHO cMeck B criyvae obpbiBa CoeAUHEeHUA MOXeT notpebo-
BaTkLCA repMeTu3aLusa 6noka B cootseTcTBum ¢ 6.3.5.

2 LLyHTMpyoLLMe aneMeHTbl, UcnofnbayeMble B Griokax, MoryT NpoBO4MTL TOK B HOpMalibHOM pexume paboTsi.

3neMeHTbI LUYHTMPYIOLLero Broka WCKpo3aLmuThl 40MKHbI BbITe HArpy>xeHbl B COOTBETCTBUM C 7.1, BKMIO-
yas criyqan BO3fENCTBUSI HANPSHKEHNS TEPEMEHHOTO ToKa €O 3HaveHueM U,,. MNpu 3awumte ¢ nomoLLbio npeso-
XPaHUTENS LUYHTUPYIOLUE SNeMeHThl Broka AoSkHbl OblTh paccyUMTaHbl Ha ANUTENbHOE NPOTEeKaHUe Toka
1,71,,. KOHCTPYKUMS NPefoXpaHUTens [OmkHa YA0BNETBOPATL TpeGoBaHuAM 7.3. CnoCOGHOCTL LyHTUPYIO-
LLUMX 3NEMEHTOB BblAEPXKUBATb NEPEXOAHbIE PEXUMbI AOMKHA ObiTb NpoBEpeHa B COOTBETCTBUM € 10.8 unm
onpeaensATbCs CPaBHEHMEM TOKOBPEMEHHbIX XapakTEPUCTUK cpabaTbiBaHUs nNpefoxpaHuTenst ¢ paboummm
XapakTepucTMkaMm anNemMeHTOB.

Ons WwyHTMpYowmx 6roKOB UCKPO3aLUTbI, N3FOTOBIIEHHbIX KAK OTAENbHOE 3neKkTpoobopya0BaHue, KOH-
CTPYKUMA fOMmKHa cooTBeTcTBOBaTh 9.1.2.

Mpu NpUMeHeHNUM LUIYHTUPYIoLLEro 6rioka MCKPO3alLLUThbl B KaYeCTBE HEMOBPEXAAEeMOro yana, Heooxoau-
MO yuuTbIBaTb CreaytoLlee:

a) WYHTUpYOLWMI BroK MCKPO3aLLmMTbl pacCCMaTpPUBAIOT Kak NOBPEXAaeMblii Ha pa3MblKaHue Lienu;

b) HanpspkeHnem Brioka cuHMTalT HanbornbLUee HanpPsHXKeHNE LUYHTUPYIOLLEro SMeMeHTa;

C) NOBPEXAEHUE KAXAO0ro LUYHTUPYIOLLErO SNeMeHTa Ha 3amblKaHue pacCMaTpuBaloT Kak 04HO NOBPEX-
OeHue;

d) Uuenu ¢ LWYHTUPYIOLLMMU TUPUCTOPAMK AOIDKHBI UCNLITLIBATLCA B cOO0TBETCTBUU € 10.1.5.3.

8.7.2 Bnoku UCKpOo3aWwmnTbl C WYHTUPYIOWUMMU INIEMEeHTaMKN

LLUyHTMpytoLLMii BNOK MCKPO3ALMTbI JOIDKEH CHUTATLCA OIMOKOM UCKPO3aLUUTLI C LYHTUPYIOLLIMMK 3ne-
MEHTaMU, €CIU OH rapaHTUPYET, YTO INEKTPUUECKUE NapamMeTpbl OTAENbHOTO NIEMEHTA UMK TPYNIbl 3NeMEH-
TOB SABNSAOTCS KOHTPONUPYEMbIMU BENMUYMHAMMU, KOTOPbIE HE HAPYLLIAIOT UCKPOHBE30nacHOCTM Lenu.

Ecnu 6nok nckpo3aiuTbl C LUYHTUPYIOLLIMMU 3eMEHTaMU NOAKMIOHAIOT K MCTOYHUKY NUTAHUA, XapaKTe-
PU3YIOLLEMYCSI TONLKO 3HaYeHUeM U, OH JOIDKEH aHANU3MPOBAaTLCA HA YCTOWYUBOCTL K NEPEXOAHBIM PEeXM-
MaM B COOTBETCTBUM C 8.7.1,3a UCKNIOYEHUEM crydaes, korga 6nok ucnonb3ayioT:

a) Ans OrpaHWYEHUs1 dHEpruu paspsaga, BbIAENAIOLWENCA U3 APOCCenei UNM Nbe3odNEKTPUIECKUX
YCTPOWCTB,;

b) Ana orpaHM4eHnst HanpPsHKEHUS YCTPOMCTB, KOHAEHCATOPOB.

Bnok AMoA0B COOTBETCTBYIOLLIETO HOMUHANA, COOPaHHbLIX N0 MOCTOBOI CXeMe, I0MMKEH paccMaTpuBaThb-
CSl KaK HeNnoBpeXAaeMbli ONOK UCKPO3aLLUUTbI C LUYHTUPYIOLLIMMM NEMEHTaMMU.

8.7.3 Broku NCKpPo3awmuTbl C OrPaHUYUTESNIAIMU HANPSDKEHUSA

LLlyHTMpyioLmii Bnok MCKpO3aLUMTbl JOIDKEH CUMTATLCS BNOKOM MCKPO3aLLMThI C OFPAaHUYUTENSIMU Ha-
NPSDKEHUSA, €CNIU OH FAPAHTUPYET, UTO K UCKPOOE30nacHOW Lienu NPUIOXEHO HanpshkeHue 3aJaHHOT0 YPOBHS.

Brnok uckpo3awmTbl ¢ OrpaHUYUTENSIMU HANPSHKEHUS IOIDKEH OblTh 0ObEKTOM aHanu3a B NepexofHbiX
pexxmmMax, Korga OH MOXET MOAKIMI0YaTbCS K UCTOYHUKY NUTAHUS, AN KOTOPOro ONpeAerneHa ToNnbKO BeNnMuuHa
U,,, B COOTBETCTBMM C 8.7.1, 3@ UCKITIOYEHUEM CIy4aeB, KOraa nuTaHue Grioka OCyLIECTBISIOT OT:

a) HenoBpeXaaemMoro TpaHcdopmaropa, U3rotToBneHHOro B COOTBETCTBUM C 8.2;

b) 6noka uckposawmTbl Ha Auoaax (CTabunUTPoHax), U3rOTOBNIEHHOTO B COOTBETCTBUM C pa3aernom 9;

c) 6arapeu, U3roToBIEHHOW B COOTBETCTBUU C 7.4;

d) HenoBpexaaeMoro LyHTUpYIoLLEero 6noka UCKpPo3aLLmTbl B COOTBETCTBUM C 8.7.

8.8 lNpoBoga, NPOBOAHUKM NEYATHbIX NAT U COeANHEHUA

MpoBoaa, NPOBOAHUKU NEYATHLIX MNAaT, BKMIOYasa UX NoacoeamHeHusi, 06pasyiome 4actb anekTpoobo-
pPyaoBaHUA, AOMMKHbI paCCMaTpPUBaTLCA KaK HENOBPEXAAaeMble HA pasMblKaHue B CReaylowmx cny4asnx.

a) [ins npoBOAOB:

1) ecnu gBa NpoBOAA BKIIOYEHbI NApannenbHo; uim

2) ecnu OAHOXUILHbLIN NPOBOA UMEET AUaMeTP He MeHee 0,5 Mm u cBoGOAHYIO ANUHY MeHee 50 MM, unun
MEeXaHMYeCKU 3aKpernsieH B TOUKEe COEIMHEHUST; UIu
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3) ecnv OAMHOYHBLIN MHOTOXUJBHBIA UMK TMOKKMIA NPOBOA NEHTOYHOrO TUNA UMEET CeYEeHUe He MeHee
0,125 mm? (auameTp 0,4 MM), He nepernbaeTcs npu pabote U UMeeT OJNMHY MeHee 50 MM, UNK HaAEeXHOo 3a-
KpenneH B TOYKe COEAUNHEHNS.

b) na NpoBOAHMKOB NeYaTHbIX Nnar:

1) ecnu ABa NPOBOAHMKA LUIMPUHON HE MEHee 1 MM BKIIOYEHbI NapanmnensHo; unm

2) ecnv 0WH NPOBOAHUK UMEET LUMPUHY HE MeHee 2 MM unn 1 % OT CBOEN ANWHbLI, B 3aBUCMMOCTU OT
TOro, KaKkoe 3Ha4yeHue 6onbLue;

B o6oux cnyyasx npoBOAHMKM NEYaTHbIX NNaT 4OMKHbI COOTBETCTBOBATL NOGOMY U3 crieayloLmx Tpe-
GoBaHu:

- KaXkablil NPOBOAHUK BbINOMHEH U3 MEAWU HOMUHAMNbLHOI TOMNLMHOW HE MeHee 33 MKM; unu

- TOKOHECYLLasa CnOCOOHOCTb €ANHUYHOIO NEYaTHOro NPOBOAHUKA UITU COMETAHUS NPOBOAHNKOB WUCHbI-
TbiBaeTcsa B cooTBercTeum ¢ 10.12;

3) ecnn JOPOXKM PasHbIX CroesB COeAUHEHbl O4HUM CKBO3HbIM OTBEPCTUEM C OKPYXXHOCTLIO HE MeHee
2 MM unu AByMA napannenbHbIMU CKBO3HLIMU OTBEPCTUAMM C OKPY>KHOCTLIO 1 MM U 9TW OTBEPCTUA COeaUHe-
Hbl Mexay coboii B cooTBeTcTBMM € 8.8 b) 1) unu 8.8 b) 2).

CKBO3HbIE OTBEPCTUA AOMKHbI COOTBETCTBOBATL CNEAYIOWMUM TPebOBaHMAM:

- UMETb TOMLLUMHY NOKPLITUA HE MeHee 33 MKM; unu

- TOKOHecyLas cnoCoBbHOCTb €AUHUYHOTO CKBO3HOTO OTBEPCTUA UCTILITLIBAETCA B COOTBETCTBUM € 10.12;

¢) Ana coeauHeHnit (MCKMoYasa BHELLHWE LWTENCENU, PO3ETKU U KIIEMMbI):

1) ecnu ABa COeAUHEHNS NapannenbHbl;

2) ecnu umeeTcs OAUHOYHOE NasHOe COeANHEHNE, B KOTOPOM NPOBOZ NPOXOAUT Yepes nnaty (Bknoqasi
OTBEPCTMA YEPe3 Hee) U OH M3OTHYT nepea Nankomn, a eCnu He N3OrHYT, TO 3anasiH NOCPeACTBOM UCNOMb30Ba-
HWUs1 aBTOMaTa, Unu UMeeT coeJMHEHUE CKPYTKOW, 3anasH TBepAbiM NPUNOEM, UMK NPUBAPEH;

3) ecnu nmeeTca nasHoe coeiMHEHUe CMOHTUPOBAHHOIO Ha NOBEPXHOCTU SNeMeHTa B COOTBETCTBUU C
PEKOMEHAALMAMU N3TOTOBUTENS ANEMEHTA;

4) ecnu nMeeTca 0OAUHOYHOE CoeiMHeHune, koTopoe cooTeeTcTeyeT FOCT 31670.7,

5) ecnm UMEeTCs ANEeKTPUYECKUA COeAUHUTENb BHYTPU 000SI0YKK, U COeAMHEHUE BKIOYAET HE MeHee
Tpex He3aBUCUMbIX COEAMHUTENbHbIX ANEMEHTOB ANA YPOBHA «ia» U HE MEHee ABYX — ANA YPOBHA «iby, npu
STOM 3MEeMEHTbI NOAKIIOYeHbl napannenbHo (CM. PUCYHOK 5). Ecnu coeguHuTens MOXET CMECTUTLCA noj
YrroM, OAUH 3MEMEHT COEAUHEHUA AOIDKEH NMPUCYTCTBOBATL HA KAXKAOM KOHLIE COeaUHUTENS unuM nobnusocTu
OT Hero.

n pnmMmeyvyaHune — I'Ile MNONMHOCTHLHO OTCOEAUHEHHOM CoeluHUTENe Lienn 0IMKHbI OCTaBaTbCA MCKpOGeSOI'IaCHbIMM.

8.9 PaspenurenbHble 3NIeMeHTbI

8.9.1 Obwme TpedGoBaHUA

Henospexgaemble pasgenuTenbHbIe SNeMeHTbl, YAOBNETBOpsAIoWmMe TpeboBaHNsAM AAaHHOTO pasaena,
cnegyet paccMmaTpuBaTh kak obecneumBaioe HenoBpeXgaemoe pasgeneHue.

8.9.2 PaspenurenbHble 3reMeHTbl MeXAY UCKPOGe30nacHbIMU U UCKPOONACHBIMM LieNsiMKN

PasgenuternbHbIe 3MeMeHTbl JOMMKHbI COOTBETCTBOBATL CNeAyoLLUM TpeboBaHUAM:

a) pasgenuTenbHble SNEeMEHTbI 4OIMKHLI COOTBETCTBOBATL TpeOOBaHMAM Tabnuupbl 5, 32 UCKINIOYEHUEM
BHYTPEHHEW YacTu pas3fenuTenbHbIX 9NIEMEHTOB, €CAN OHU UMEIOT FePMETUYHYIO HEPa3BOPHYIO KOHCTPYKLMIO
(Hanpumep, ONTPOHOB, ANA KOTOPbIX 3HAYEHMUSA, YKa3aHHble B pasaenax 5—7 tabnuupbl 5, He NPUMEHSAIOTCS).
Ecnu npumeHsietcs Tabnuua F.1, KONoOHKa 2 He NpUMEHSETCS;

b) uTOBbI NCKMIOUYNTL BOZMOXHOCTb NEPErpy3ku pasaenuTernbHbIX 3NIeMEHTOB U 00eCnednTb UX Harpysky
B COOTBETCTBUM C 7.1, COEAMHEHNSA NCKPOOMACHOW LUEenu cneayer CHabtxarb 3alumTon. 3awura ot neperpysku
pasfenuTenbHbIX 9NEeMEHTOB CO CTOPOHbLI MCKPOONACHON Lienu, HanpuMep, MOXET A40CTUraTbCA BKNIOYEHUEM
€4WHUYHOTO CTabuNUTPOHa, 3aLMLLEHHONO NPEAOXPaHUTENEM C COOTBETCTBYIOWMMMK napamerpamu no 7.3
unu TennoBoro ycrponcTea. Mpu stom TpebosaHuA Tabnuubl 5 K NPeaOXPaHNTENIO U CTABUAUTPOHY HE Npu-
MEHSIOT. HOMUHaNbHasi MOLWHOCTL CTabUNUTPOHA A0MKHA ObiTb HE MEHEee 3Ha4eHus, NONy4aeMoro B pe-
synetate ymHOXeHus 1,71, Ha MakcuMarnbHOe HanpsbkeHue crabunusaumn. KOHCTPYKUMA npeaoxpaHuTens
M METOA MOHTaka, Hanpumep, B AepkaTene AOMkHbl YAOBNETBOPATL TpebOBaHUAM U HOPMaM Ha AMEKTPO-
obopyaoBaHue obLUero HasHa4eHusi. B HEKOTOPbIX CnyyYasx NpU CoeanHEeHnsaX UCkpoBe3onacHo Lenu Takke
MOTYT NPUMEHATLCA NOA0GHbBIE CNOCOOLI 3aLMThl BO U3bexaHue NPEeBbLILUEHUSA Harpy3ku Ha pasaenuTenbHbIN
3neMeHT. B ansTepHaTMBHOM Crny4yae ONTUYECKUE pasgenuTenbHble YCTPONCTBA A0SMKHLI OTBeYaTb Tpebosa-
HUAM K ucneiraHuam 10.11
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MpumeyvaHnune 1 — Tonbko eAUHUYHBIE YCTPOCTBA B KOPMYCe C MyXUM COEAUHEHUEM UCMLITLIBAIOT COrNMacHo
10.11;

C) 3NEMEHT BbIAEP>XMBAET UCMbITAHNE HA ANEKTPUYECKYIO NPOYHOCTL COrnacHo 6.3.13 mexay saxxumamum
MCKPOOMAaCcHO Lenu n 3axumMammu uckpobe3onacHon uenu. McneirarenibHOe HanpsKeHne U3ONsALUKM, yKa3aH-
HOE M3roTOBUTENEM, ANA HENOBPEXAAEMOTO Pa3AeneHNUs NCTIbITLIBAEMOro rIeMeHTa JOMKHO ObITb HE MEHee
UCNbITATENLHOMO HANPSHKEHUS, yKazaHHoro B 6.3.13.

PaspenutenbHble pene 4omkHbI oTBeYaTb TpeGosaHusim 6.3.14, a o6moTka pene gomkHa obecnevnsarb
paccesiHue MakcumMansHON NOAKMHYEHHON 3NEKTPUYECKON MOLLHOCTH.

MpumeyaHue 2— TpeboBaHus 7.1 Ha 0OMOTKW perne He pacnpoCTPaHAOTCS.

8.9.3 PaspgenutenbHbIe 3fIeMEHTbI MeXAy pa3aesibHbIMU UCKPOGe3onacHbIMU LienAMU

PasgenutenbHble aneMeHTbl OIMKHbI PACCMaTpPUBAaThLCA Kak 06ecneunBaroLLMe HenoBpeXxgaemMoe pas-
JerneHne pasfenbHbiX MCKPOOe3onacHbIX Lenen, €Cru BbINOMHAITCA crieayloLme yCroBus:

a) Harpyska ycTponcTBa AOSKHA COOTBETCTBOBATL 7.1 (C MPUMEHEHUEM UCKIIOYEHUN, YKa3aHHbIX B 3TOM
MYHKTE), €CNW HEMb3A A0Ka3aTb, YTO Lienu, NOAKIIOYEHHbIE K STUM BbIBOAAM, HE MOTYT HapyLUMTb HEMNOBPEX-
Jaemoe pasgeneHue ycTpoincte. Metoabl 3awmThl (Kak ykasaHo B 8.9.2) MoryT 6biTb He06GX0aUMBI ANs npea-
YNpEXaEHUA Neperpy3ku pasgennuTensHOro SNIEMEHTA;

b) nsonauus ycrpoiicTea AOMKHA COOTBETCTBOBAaTb TPeOOBaHUAM K MPOYMHOCTM u3onsAumm no 6.3.13.
McnbiTaTenbHoe HanpshKeHNe U30NALmMn, ykasaHHOe M3roTOBUTENEeM, ANA HEeMOBPEXIaeMoro pasaeneHus uc-
NbITEIBAEMOTO 3NEMEHTa AOMKHO ObITb HE MEHEe UCMbITATENbLHOTO HaNPSHXEeHUs, ykasaHHoro B 6.3.13.

9 [ononHuTtenbHbIe TPeOOBaHMA K cneuuanbHOMY 3NeKTPOOOopPyaAOBaHUIO

9.1 Bapbepbl 6e30NacHOCTH HA auoZax

9.1.1 OGwWwwMe NONoXeHus

Ouoabl B auogHoMm Gapbepe 6e30MacHOCTU OrpaHMYMBAIOT HaMNPsHXXEHUE, NPUNOKEHHOE K UCKpobe3o-
MacHOW Lenu, a HEMOBpPEeXaaeMblil TOKOOTPAHUYUTESNBHBIN PE3UCTOP OrPAHUYUBAET TOK, KOTOPbLIA MOXET Npo-
X0AUTb Mo uenu. bapbepbl 6e30nacHOCTU NpeaHa3HayYeHbl 4N NPUMEHEHUS B KQYECTBE CPEACTB CONPSHKEHUSA
UCKpPo6e30nacHbIX U MCKPOONACHbIX LIENE U AOMKHbI MPOWTU KOHTPOTbHbIE UCTbITaHMs no 11.1.

CnocobHocTb 6apbepa 6e30nNacHOCTU BbIAEPXUBATL MOBPEXAEHUS, BbI3BAHHbIE NEPEXOAHBIMU PEXU-
Mamu, JoskHa BbITk UCMbITaHa B cooTBETCTBMM C 10.8.

Bapbepbl 6e30MacHOCTM, COCTOALLME TOMLKO U3 ABYX AUOAOB UIM AUOAHBLIX LIEMOYEK U NPUMEHSIEMbIE
ans uckpobesonacHbiX Lienel ypoBHA «iay, pacCMaTpuUBaloT B Ka4eCTBE HENOBpeXaaeMbix GNMOKOB B COOT-
BETCTBMM C 8.7, Npu YCrIOBUK, YTO AUOAbLI NPOLUAN KOHTPOSbHbLIE ucnbitTaHua 11.1.2. B atom cnyyae, B COOT-
BETCTBUM C TpeBoBaHUsAMU pasgena 5 B pacHeT NPUHUMAIOT NOBPEXeHWE TONbKO OHOTO AMoAA.

Ons GapbepoB, UCNONb3yeMbiX AN UCKpoGe3onacHbIX Lenei YpoBHsSI «iC», MUHUManbHoe TpeboBa-
HWe — Hanuyne OAHOT0 CTaBMNUTPOHA U TOKOOFPAHUYUTENBHOTO pe3ucTopa, €Criu OHU (PYHKLMOHUPYIOT B
COOTBETCTBUM C TpeGoBaHusimm 7.1.

9.1.2 KOHCTpyKUuuA

9.1.2.1 MoHTax

KOHCTpyKUMA AOMKHA UCKIIOYaTb BO3MOXHOCTb HENPaBUITLHOTO MOHTaXA, KOraa rpynny 6apbepoB ycra-
HaBMMBaIOT BMECTE, HanNpuMep, ¢ NOMOLLBIO aCUMMETPUYHOCTU POPMbI KpENNEHUA anemeHTa bapbepa unu
LIBETOBON MapKNPOBKU.

9.1.2.2 Ycrpoiicrsa aAnda 3asemneHus

J[lononHUTENbHO K NMoBbiM CpeaACTBaM COEANHEHUSA BHYTPEHHEN aNEeKTPUYECKol uenu ¢ semnen, 6apbep
DOSDKEH UMETD, N0 KpaiHein Mepe, ewe 0a4HO COeAUHUTENbHOE YCTPOMCTBO UK CHAGXAaTbCA M30NIMPOBAHHBIM
NPOBOAOM C NAOLIAALIO NONEPEYHOr0 CEYEHNA HE MEHEE 4 MM2ANA 3a3EMMNEHUs.

9.1.2.3 3awmra arneMeHToB

Bce anemeHTbl 6apbepa 6e30nacHOCTU A0MKHBI NPEACTaBNsATbL CO60N eanHbIN Hepa3bopHbIN GNok, 3a-
NUTbIN KOMNAyHAOM B COOTBETCTBUM C 6.6, UNK BbINOMHEHHLIN B Hepa3bopHOW 060M04Ke, CKNIoYaIoLWE BO3-
MOXHOCTb PEMOHTA, UK 3aMEHbI 9NEMEHTOB €r0 BHYTPEHHEIO MOHTaXa, OT KOTOPbIX 3aBUCUT 6€30NaCHOCTb.

9.2 O6opynosanue FISCO

OnekTpoobopyaoBaHue, KOHCTPYKUUA KOTOPOro COOTBETCTBYET TPEOOBAHUAM NpunoxeHus G u KoTo-
poe npeaHasHayYeHo Ans npumeHeHus B cucteMmax FISCO, aomkHO ObiTh AONOMHUTENBHO NPOMaPKMPOBAHO
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FISCO nocne ykasaHua ero oyHKUMUN, HanpuMep, UCTOUHUK NUTAHUA, NONeBoe YCTPOWCTBO UM OKOHEYHOE
cornacyioLlee ycTpoucTso (cmoTpute pasgen 12).

9.3 Py4Hble ¥ rONOBHbIE CBETUIIbHUKU

lFonoBHble CBETUNBLHUKK ANS rpynnbl | 4OMmKHBLI COOTBETCTBOBATL Tpe6GoBanuio FOCT 371610.35-1.
Py4uHble ¥ ronosHble cBeTUNbHUKKM Ana rpynnbi 1l v 11l 4oOmKHBI COOTBETCTBOBATL TPEOGOBAHMAM HACTOS-
Lero craHaapra.

10 TunoBble NPOBEPKUN U UCTIbITAHUS

10.1 UcnbiTaHua Ha nCKPOGEe30NacCHOCTb

10.1.1 O6ume nonoxeHus

Bce uenu, koTopblie TpebyeTCA UCTbITLIBATL HA UCKPODE30NaCHOCTb, AOIDKHBI ObITh UCTILITAHBI AN NOA-
TBEPXAEHUSA, UTO OHU HE CNOCOOHDLI BbI3BATh BOCMITAMEHEHUE B YCMOBUSIX, YKA3aHHbIX B pasaene 5, ans co-
OTBETCTBYIOLLUMX YPOBHEN Lienei anekTpoo6opyaoBaHus.

SnekTpuyeckme Lenu A0IKHbI UCTILITLIBATLCH B HOPMAribHbIX U aBapUMHBIX pexxumax paboTsl, C y4eTOM
koadbpuumeHTa nckpobesonacHoctu (cm. npunoxenue A). UckpoobpasyloLmii MEXaHM3M AOIMKEH BKNOYATb-
€Sl B K&XAYI0 TOUKY UCTILITYEMOM Lienu, A1 KOTOPOI BO3MOXEH 0OpbIB, KOPOTKOE 3aMblKaHUE UMK 3aMblkaHue
Ha 3eMro. ONeKTPUYECKYIO LIeMb MOXHO He NMoABepratb TUMOBOMY UCTILITAHUIO C NPUMEHEHUEM UCKPOODpa-
3yI0LLIET0 MEXAHWU3Ma, €CNU ee CTPYKTYpa U SreKTpuYeckue napaMeTpbl J0CTaTO4HO XOPOLLIO OnpejeneHbl, a
UCKpOoBE30NacHOCTb MOXKHO OLIEHUTb MO XapaKTepUCTUKaM UCKpoBe30nacHOCTU METoAaMU, NPUBEAEHHBLIMY B
npunoxxeHum A (CM. pucyHkn A.1—A.6 unu tabnuubl A.1 n A.2).

Ecnu HanpskeHnA n TOkM ykasaHbl 6e3 onyckoB, npumeHsaeTca aonyck +1 %.

Il pumed4yaHune — LIeI'Ib, OLeHKa KOT0p0I7I nposejeHa ¢ UCNONb3OBaHUEM XapaKTepUCTUK MCKpOGeSOI’IaCHOCTVI
" Ta6J'II/ILl, MOXET Bbl3BaTb BOCNNaMeHeHUe Nnpu UCnbiTaHuM ¢ NpUMEeHeHneM VICKp006p63leLL[eI’O MeXaHu3Ma. l“|yBCTBI/I—
TeNbHOCTb MCKpoo6pa3y|ou.|,ero MexXaHU3Ma MeHAETCA, a Kpueble U Ta6J'IML|bI COCTaBrneHbl Ha OCHOBaHUW 6orbLUOro Yncha
TaK1X UCTIBITaHUIA.

10.1.2 Uckpoobpasyrowmmn MexaHusm

Mckpoobpasylowmini MexaHn3m AOMMKeH COOTBETCTBOBATL NPUBEAEHHOMY B NpunoxeHuu B, 3a ucknio-
YeHMeM Cry4aeB, KOraa ykasaHa ero HenpurogHocTb. B aTux cnyuasix cnegyer Mcnonb30Bath APYro UCKPO-
obpa3syloLmii MexaHn3M, 06ecnevmBatoLLIMn OAUHAKOBYKO CO CTAHAAPTHBIM MEXaHU3MOM UYYBCTBUTENbHOCTD.
Mpu 3TOM 060CHOBaHWE UCNONb30BAHUSA HECTAHAAPTHOTO MEXAHU3MA JOIDKHO ObITb BKIMIOYEHO B MOSICHUTENb-
HYI0 JOKYMEHTAaLMIO.

[ns uenew ypoBHS «ia» u «ib» ncnonb3oeaHne NCKPooGpasyoLLEro MexaHU3mMa Anis CO34aHUsi KOPOTKUX
3aMblkaHWi, OOPLIBOB U 3aMbIKaHUI HA 3EMITIO CYUTAETCS HOPMATbHBIM PEXUMOM PaboTbl U ABNSETCA HEYy4YU-
TbIBAEMbIM MOBPEXAEHNEM:

- Ha cpeacTBax CoeanHEeHus,

- Ha BHYTPEHHUX COEAUHEHUSIX UNU Yepe3 BHYTPEHHUE MYTU YTEYKM, AnNeKTpuyeckue 3a3opbl, paccro-
AHUS Yepe3 3anuBKy KOMNayHAOM U 4Yepes TBEpPAYo U3onauuio, He oTBevalomx TpebosaHuaM 6.1.2.2 unu
6.1.2.3.

MckpooBpasyioLmin MexXaHU3M He NPUMEHSAIOT ANSA UCTIbITAHUN:

- Yyepes HenospexaaeMble pasaeneHns unu nocneaoBaTesibHO ¢ HeMoOBPeXaaemMbiMU COEAUHEHUAMU;

- 4yepes MyTu YTeUKW, IneKTpu4eckne 3a3opbl, PaCCTOAHUA Yepes 3anuBky KOMMNayHAOM U Yyepes TBep-
Y0 U30MALMI0, COOTBETCTRYIOLLME TpeboBaHMAM Tabnuubl 5 unu npunoxexus F;

- BHYTPY CBSA3aHHOTO 000pya0BaHKUS, 32 UCKITIOYEHUEM BbIBOAOB MCKPOOE30nacHo Lenu;

- MeXay BblBOAAMM ranbBaHUYECKU pasaeneHHbIX Lenei, otsevarwmx tpebosaHmsam 6.2.1, kpome uc-
KMIOYEHUI, YKa3aHHbIX B 7.6 i).

[ns uenen ypoBHA «iC» NOAKNIOYEHME UCKPOODPa3yloLLEero MmexaHu3ma crnegyet paccMmarpuBarb B crie-
OYIOLLMX YCMOBUSAX:

- Ha BBOAHbIX YCTPOWCTBAX;

- Yyepes pasfeneHus, 3Ha4eHns KOTOPbIX MEHbLUE yKa3aHHbIX B Tabnuue 5 unu B npunoxexHuu F;

- BMECTO HOPMAarnbHO MCKPALLMX KOHTAKTOB, HANnpUMep, pasbLemMoB, BbIKMoYaTenemn, KHonoK, NoTeHLMo-
METPOB;

- BMECTO 3/1EMEHTOB, KOTOPbIE HE HArpPy>XeHbl COOTBETCTBYIOLLUM 06pa3oM B HOPManbHOM pexume pa-
60Thl.
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10.1.3 UcnbiTatenbHble ra3oBble CMECU U TOK KOHTPOJNMbLHOM Lienn UCKPOoospasyowero MexaHusma

10.1.3.1 B3pbiBOONAacHbIE UCMBLITATENbHLIE CMECU ANsi UCTbITAHMI C KO3dpuumneHToM 6e30nacHOCTU
1,0 ¥ TOK KOHTPONbLHOM LiENU UCKPOOOPAa3yIoLLEro MEXaHU3Ma

B3pbIBOONACHbIE UCTBITATENbBHbLIE CMECU, YKa3aHHbIE B Tabnuue 7, A0MKHbI UCNOMNb30BAaTLCA B COOTBET-
CTBMM C yKa3aHHOW rpynnoin ucnbiryemoro 060opyaoBaHusi. BapbiBoonacHble CMECU yKasaHbl B 3TOM pasaene
6e3 koacppuumerTa 6esonacHocTu. Ecnu Beoautca koadpduumeHT 6esonacHocTu 1,5, anekTpudeckue aHaqe-
HUA Lenu A0MiHbI ObITh yBENUYEHbl B COOTBETCTBUM C 10.1.4.2, nepeuncneHue a).

YyBCTBUTENBHOCTL UCKPOOOpA3yIOLLIEro MeXaHUu3Ma CcrieflyeT NPOBEPATb A0 Ha4ana Kaxaow cepum uc-
NbITAaHWIA, NPOBOAUMbBIX B COOTBETCTBUM C TpebosaHuem 10.1.5. [Ana 31oro UCkpoobpasylowmini mexaHuam
[omkeH ObITb BKIMIOYEH B LIEMb MOCTOSAHHOIO TOKA C HanpsbkeHuem 24 B, cogepikallylo KaTywwky ¢ BO3ayLu-
HbIM CEPASYHUKOM M UHAYKTUBHOCTLIO (95 £ 5) MIH. TOK B 3TOM LIENKN AOIMKEH COOTBETCTBOBATL 3HAYEHUAM,
yka3aHHbIM B Tabnuue 7 Ang COOTBETCTBYIOLLEN Ipynibl SNeKTPoobopyaoBaHusi. YyBCTBUTENBHOCTL A0MMKHA
CUUTaTLCA YAOBNETBOPUTENBLHONW, €CNKU BOCNIAMEHEHUE B3PbIBOONACHON UCMLITATENBHOW CMECU NPOUCXOAUT
B npeaenax 440 o00pOTOB AepXKaTens NPOBOSIOYEK NPU EM0 NONOXUTENLHOW NONAPHOCTH.

Tabnuya 7 — CocraBbl B3pbIBOONACHLIX UCNbITATENbHLIX CMeceil ANns kKoadduumeHTa 6esonacHoctu 1,0

Ipynna unu nogrpynna oGopyaoBaHus Cocrase! Bspb'BoonaCH':XB:;);;;T:W“"HHX cmeceit, 06.% | 15, g KOHTPONbHOI Lienun, MA
| (8,3 £ 0,3) % MetaHa 110—111
A (5,25 + 0,25) % nponaHa 100—101
B (7,8 £ 0,5) % atuneHa 65—66
lc (21 £ 2) % Bopopoga 30—30,5

B cneumanbHbIX criyyasx, Koraa anekTpooGopynoBaH1e UCNLITLIBAIOT U MapKMPYIOT ANA NPUMEHEHUS B
cpefae onpefeneHHOro raza Unu napa, ero UCMbITLIBAOT MPU Haunbonee Nerko BOCMIAMEHAEMON KOHLIEHTpa-
LMK 9TOTO rasa Unu napa B BO3AyXe.

MpuMeyaHune — Yucrota UMeOLLUXCS B NpoAaKe rasoB U napoB o6bIMHO ABNSETCA NpUeMNeMoil Ansa AaHHbIX
UCMbITaHW, HO He cneayeT NPUMEHATb rasbl YUCTOTOR MeHee 95 %. BnusHue U3MeHeHWd HopManbHbIX YCnoBUiA (3Ha-
UYeHUi TemMnepaTypbl, JaBleHUs W BNaXHOCTW BO3AyXa BO B3PLIBOOMACHOW CMECU) CHUTAIOT HesHauuTenbHbIM. Jliobble
3HayuTenbHble JefCTBUS U3MEHEHUI 3TUX NapaMeTPOB CTAHOBATCA OYEBUAHLIMU MPU KOHTPONBHOW kKanubpoBke MCKPO-
obpasytoLLero MmexaHuama.

10.1.3.2 B3pbiBOOMACHbIE UCTbITATENbHLIE CMECU ANA UCMbITaHUIA C KOSdUUUEHTOM Be30nacHOCTU
1,5 1 TOK KOHTPOMbHOM Lenu Ans UCKpoobpasyoLero MexaHmama

MpegnoyTUTENbHBIE UCMbITATENBHBLIE CMECU YKasaHbl B pasaene 10.1.3.1, a koacpduumeHT Gesonac-
HOCTW NPUMEHSIETCS C NMOMOLLbIO YBEMNUYEHUS HANPSHKEHUST NN TOKA, COOTBETCTBEHHO. Ecnn ana nonyvyeHus
KoappuuymeHTa 6e30nacHOCTU UCMONb3YETCA Gonee arpeccuBHas UCNbITaTenbHasa CMeCh, B LIENsX AaHHOro
CcTaHjapTa CYMTAETCs, YTO NPUMEHEH KOddpduumeHT 1,5, ecnu coctaB coOTBETCTBYET Tabnuue 8.

Tabnuya 8 — CocraBbl B3pbIBOONACHEIX UCTLITATENBHLIX CMeceii Ans koagdumeHTa 6esonacHoctn 1,5

CocTaBbl B3pbIBOOMNACHLIX UCNbITaTeNbHbIX cMecel, 0bbeM, %
gﬁi::;?ov;%g:)?;ggz::: KucnopoaHo-oaopoaHO-BO3AYLLHAA CMeCh KucrnopoaHo-BogopoAHan cMech T:g; :::;’?;T'
Boaopoa Bosayx Kucnopoa Bopaopop Kucnopoa
| 52+0,5 48+0,5 — 85+0,5 15+0,5 73-74
A 48+0,5 52+0,5 - 81+0,5 19+0,5 66-67
1B 38+0,5 62+0,5 — 75+0,5 25+0,5 43-44
Inc 30+0,5 53+0,5 17£0,5 60+0,5 40+0,5 20-21
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10.1.4 UcnbiTaHUA ¢ UCNONIb30BAHMEM UCKPOOOpa3yoWero MexaHmsma

10.1.4.1 WcnbiTanue uenu

Onsi ucnbiTyemon aneKTpu4ecKoi Lenu Belbupalotr napameTpbl, KOTOpble ¢ HauGonbLIen BEPOATHOCTLIO
CnocoBHbl BbI3BaTb BOCMSIAMEHEHNE B3PbIBOOMACHOW CMECH, C YYETOM [OMYCKOB B COOTBETCTBUW C pa3sfe-
nom 7 u 10 % konebaHusi CETEBOTO HaNPsSHKEHUS.

MckpoobpasyoLuii MexaHU3m JOMKEH BKNIOYATLCS BO BCE TOUMKU UCNLITYEMON LiENU, B KOTOPbIX CUUTA-
0T BO3MOXHbIM MOsIBIIeHWe 00pbiBa Unu 3aMblikaHusl. UcnbiTaHusa Lenm 405mkHbl NPOBOANTLCS B HOPMAasibHOM
pexxuMe paboTbl, @ Takke C O4HUM UMM ABYMSI NOBPEXAEHUSIMU B 3aBUCUMOCTU OT YPOBHA UckpobBesonac-
HO/i Lienn B COOTBETCTBMM C PasaernioM 5, n ¢ MakCMManbHLIMU 3HaYEHNAMU NOACOeaNHAEMOn emkocTn (C,)
W MHAYKTUBHOCTU (L), UMK OTHOLLEHUSI UHAYKTMBHOCTU K conpoTuenenunio (L,/R,), Ha KOTOpbIe pacCcuyuTaHo
anekTpoobopyaoBaHue.

Kaxkgyto uenb UCMbITbIBAIOT NPU Crieaylowem Konuiecree 060poToB ¢ A0NYCKOM "18 % Apepxarens npo-
BOMOYEK B MCKPOOOPAa3yloLLEM MEXaHN3MeE:

a) Ansa yenen noctosiHHoro Toka — 400 060poToB (5 MuH), N0 200 060POTOB HA KAXAO0N NONAPHOCTY;

b) ansa uenei nepemenHoro Toka — 1000 o6opoToB (12,5 MUH);

C) ANsl éMKOCTHbIX Lenein — 400 o6opoToB (5 MuH), N0 200 060POTOB HA KaXXAOW NONAPHOCTU. KOH-
AeHcaTop AOIMKEH UMETb JOCTAaTOMHO BPEMEHMW ANsi MOBTOPHONM 3apsiiku (MO MEHbLUEN mepe, 3-KpaTHYIo no-
CTOSIHHYI0 BpemeHun). OBbl4HOE BpeMs nepesapsigkm — okono 20 Mc, a Korga 3TOro HeAOoCTaTOYHO, BpeEMsi
MOXHO YBENUYUTL, CHSAB OAHY MUK Bonee NPOBOMOK UM 3aMeANIMB CKOPOCTb BpaLleHUst uCKpoobpasytoLero
MexaHn3ma. Ecnu npoBOMOYKK CHATbI, KONMYeCcTBO 060POTOB HEOOXOAUMO YBENUYUTb, UTOOLI COXPAHUTbL TO
e KONMMYECTBO UCKPEHWN.

Mocne kaaoro ucnbiTaHus, NPOBEAEHHOIO B COOTBETCTBUM C NEpPEYUCTIEHMsIMU a), b) unu ¢), Heobxo-
AUMO NpoBOAUTL KanMBpOBKY Mckpoobpasyiowlero mexaimama. Ecnu kanubpoBka He COOTBETCTBYeT Tpebo-
BaHuAM 10.1.3, ucnbiTaHnA 4aHHON UENW Ha BOCNNIAMEHEHUE AOIMKHbI ObiTb NPU3HAHLI HEAEWCTBUTENbHbIMU.

n pnmMmedyaHue — M3OI’HyTbIe N USHOLLUEHHbIe Boan)pamoable NPOBOJTOYKHU MCKpoo6paay}ou4ero MexaHusmMa Mo-
YT UIBMEHATb ero YyBCTBUTENBHOCTb, YTO MOXET MPUBECTU K HeAEeNCTBUTESNBHBIM pesynkratam.

10.1.4.2 KoadhpuymeHTtbl nckpobes3onacHoOCTU

MpuMeyvaHue — Llenb NpUMeHeHUs KoadpduLmMeHTa 6€30NacHOCTY - rapaHTUPOBaTL, YTO TUNOBOE UCMLITaHUe
WNY OLIEHKY UCKPOGE30MacHOCTU MPOBOASAT ANS Lienu, KoTopasi ¢ Gorblueil BEPOATHOCTLIO BLI3OBET BOCNNAMEHeHUe, Yem
NepBUYHAA LieMb, UMW YTO MepBUYHYIO LieMb UCTbITHIBalOT B Goree nerkoBocnnaMeHsIoLLEenca B3pLIBOONACHoi cMecu. B
OCHOBHOM Henb3s JOBUTLCA TOYHOTO COOTBETCTBUS MEXAY Pa3HBIMM METOAAMU NONYYEHUA onpeaeneHHoro koagduum-
€HTa UCKPoGe3onacHOCTH, HO yKa3aHHbIe HiKe METOAbI AaloT npuemremblit BEIGOP.

Koahbdpuunernta 6esonacHocTu 1,5 4OCTUraIOT OAHUM U3 CREeAYIOLMX METOAOB:

a) yBenuyeHmeM HanpsbkeHus cetu Ao 110 % (c yuetom konebaHusa ceTu) OT HOMUHAMNBLHOTO 3HAYEHUS
UK YCTAHOBKOM HanpskeHus 6atapen, UCTOYHUKOB NUTAHUSI U YCTPOMCTB, OFPaHMYMBAIOLLIMX HANPSDKEHUE, Ha
MakCMManbHOM YPOBHE B COOTBETCTBUM C pa3aenom 7, Toraa:

1) ANA UHAYKTUBHBIX 1 OMUYECKUX (PE3UCTUBHBIX) Lieneil YMEHbLLAIOT CONPOTUBIEHNE OrPaHNYUTENb-
HOrO pesncTopa AN yBENMYeHUsA TOKa UCTLITYEMO Lienu A0 3HAYeHUs, PaBHOrO 1,5-KpaTHOMY 3Ha4eHuto
TOKa nospexaeHus. Ecnu koadpdpuument 6esonacHoctn 1,5 He MOXET ObITb AOCTUTHYT TakuM CnNocobom, To
YBENUYNBAIOT HaNPs>KEHUE,;

2) ANst eMKOCTHBIX Lienem HanpshXeHue UCTIbITYEMON Lienu yBENMYUBALOT A0 3HA4YeHUS, paBHoro 1,5-kpar-
HOMY 3Ha4YEHUIO HanNpPsHXKeHUA noepexaeHus. Kak BapuaHT, Korga ¢ KOHAEHCaTOPOM UCNOMNb3YETCsl HEMOBPEX-
AaeMblii TOKOOTPaHUYUTENbHLIA PE3UCTOP, KOHAEHCATOP paccMaTpuBaloT kak H6arapeto, a Lenb — Kak OMuU-
YeCKylo.

Mpu ucnonb3oBaHuKM ANA OLEHKW KPUBbLIX U3 NpUnoxeHust A (M. pucyHkn A.1—A.6) unu tabnuy A.1 un
A.2) cneayeT NPUMEHATbL 3TOT e METoA;

b) ucnonb3osaHue 6onee Nerko BOCMNamMeHseMbIX UCTILITATENbHbLIX CMecel B COOTBETCTBUM C Tabnuuein 8.

Ecnu Heobxoaum koadhduument 6esonacHoctu 1,0, MICNONb3YIOT UCNLITATENbHYIO CMECh, YKa3aHHYI0 B
Tabnuue 7.

10.1.5 UcnbiTanua

10.1.5.1 O6wme nonoxeHus

McnbiTaHua Ha uckpo6e30nacHOCTb AOMKHbI NPOBOAUTLCA HA LiIENU B peXUMAax, NpeCcTaBnsAoLLmMX Hau-
6onbLUYI0O ONACHOCTL BOCNMAMEHEHUs. Tak, HanpuMmep, Anst NPOCTbIX Lene, KOTOPbIM COOTBETCTBYIOT NpU-
BeAEHHbIe Ha pucyHkax A.1—A.6 kpuBble, Hambonee onacHLIMU ABNAIOTCA UCMLITAHUS B PEXUME KOPOTKOTO
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3amblkaHuA. Ana 6onee CRNOXHbIX LEnei yCroBUSt MOTYT U3MEHUTLCS, U UCTILITAHWSI B PeXMME KOPOTKOro
3aMbIKaHWA MOTYT OKa3aTbCA MEHee onacHbiMU. Hanpumep, ANsi UCTOYHUKOB MUTAHMA CTabUNN3NPOBAHHLIM
HanpshkeHMeMm u ¢ orpaHudeHMem Toka, Haubonee onacHble ycrnoBusi OObIMHO UMEIOT MECTO, koraa nocne-
[OBaTenbHO C BbIXOAOM WUCTOYHMKA MUTAHUSA BKIIOYEH PE3UCTOP, OrpaHUYUBAIOLLMIA TOK A0 MAKCUMANbHOIO
3HAYeHUA, KOTOPOE HE BbI3bIBAET CHUXEHUSI HANPSHKEHUSA.

HenuHenHble UCTOYHNKKM NUTaHUA TPebyloT cneyuanbHOro paccMoTpeHusi. CmoTpute npunoxeHue H
Ans uHcbopMauumn No anbTepPHaTUBHOMY METOAY MCNbITAHMWIA HA BOCTINTAMEHEHUE MONMYNPOBOAHUKOBLIX UCKPO-
6e3onacHbIX Luenemn NUTaHus.

10.1.5.2 Uenun ¢ NHAYKTUBHOCTLIO U €MKOCTbIO

Mpu coaep>xaHnm eMKOCTU U UHAYKTUBHOCTM B LIENU B OLIEHKE NO KPUBbLIM Ha pUCyHKax A.1—A.6 moryT
BO3HUKHYTb TPYAHOCTMW, HaNpUMep, KOrAa SHEPrus, 3anaceHHas B KOHAEHCATOpe, MOXET YCUNUTb UCTOYHUK
nuTaHusa gpoccens. Ecnu o6Las MHAYKTUBHOCTL UMM €MKOCTb NO pesynbrartam OLeHKU B COOTBETCTBUU C Tpe-
GoBaHuaMK pasgena 5 coctaBnaer meHee 1 % OT AONYCTUMOTO 3HAYEHUSA NO KPUBLIM BOCNNTAMEHEHUS UMK
Tabnuuam B NpUNoXeHun A, TOra MakCUManbHYIO AONYCTUMYIO €MKOCTb UM MHAYKTUBHOCTb MOXHO NPUHATL
paBHOV AOMYCTUMOMY 3HAYEHMIO NO KPUBLIM HA PUCYHKAX uiu Tabnuuam.

CooTBeTCTBUE Lienu TpeboBaHMAM ONpeaensaoT OQHUM U3 CReayIoLWMX METOAOB:

a) ucnbiTaHWe ¢ KomMBuHaLMen eMKoCTU U MHAYKTUBHOCTH;

b) AnA nMHelHbIX Lenen (C orpaHUuYeHneM aKTUBHOMO TOKA).

1 3HaveHus L, n C,, onpeaeneHHbie No KPUBLIM BOCNAAMEHEHUA U Tabnuuam n3 npunoxexus A, npu-
MEHSIOT:

- ANA pacnpeaeneHHon MHAYKTUBHOCTM U €MKOCTU, HanpuMep kak B kabene;

- ecnu L; BHewwHen uenu (Ges kabens) B cymme <1 % L, ;

- ecnu C, BHewuHel Lenu (6e3 kabens) 8 cymme <1 % C,,.

2 3HayeHusn L, n C,, onpeaeneHHbIe no KpuBbIM BOCNNAMEHEHUA 1 TaBNULIAM 13 MPUNOXEHNST A, 10Mk-
Hbl ObITb YMEHbLUEHbI 0 50 %, ecnu:

- ecnm L; BHewwHel uenn (Ges kabens) B cymme 21 % L, ;

- ecnm C, BHewwHewn uenu (Ges kabens) B cymme 2 1% C,,.

YMeHbLUeHHast eMKOCTb BHELWHeN uenu (C kabenem) He gomkHa npesbiwatb 1 Mk® ans rpynn I, 1A u 11B
n 600 mk® ana rpynnsi 1I1C.

3HaueHus L, u C,, onpefeneHHbIe No JaHHOMY METOAY, He A0MKHbI ObiTb NPEBbLILLEHBI NPU CPABHEHUU
C CYMMOW BCEX 3HAYEHWIi L; NnioC 3Ha4eHUs1 MHAYKTUBHOCTM kabens B Lenu u cymma Bcex 3HadeHui C; nnioc
3HA4YeHNsA eMKOCTU kabensi COOTBETCTBEHHO.

10.1.5.3 Lenu ¢ 3awmToi (nepemMblyKOit), LUYHTUPYIOLLEN LENb HA KOPOTKOE 3aMblkaHue

Mocne Toro, kak BbLIXOAHOE HanpsbkeHue crabunuaupyercs, uenb AomkHa ObiTb He CNOCOGHa BbI3LIBATb
BOCMMaMEHEHUE NP YCNOBUSX, YKa3aHHbIX B pasaerne 5, B anekrpoo6opyaosaHumn ¢ COOTBETCTBYIOLLUM YpPOB-
Hem uenu. B gononHeHue Kk aToMy, €Cnu BUA 3aLUuThl OCHOBAH Ha cpabaTbiBaHUM 3aKOPaYMBaIOLLEN NEPEMBIY-
KW NPpY ApYIrMX HEUCTIPABHOCTSAX B LIENM, NPOXOAHAsA SHEPrus Nepemblvku BO BpeMs cpabaTtbiBaHUA He A0mMKHA
npeBbILWATL CReaylolme 3Ha4eHust Ansi COOTBETCTBYIOLLEN rpynnbl/noarpynnel 060pyaoBaHus:

- noarpynna liC 20 Mk
- noarpynna IIB u rpynna Il 80 mk[k
- noarpynna llIA 160 mkx
- rpynna | 260 Mk

MockonbKy UCKpOOGPa3yIoLLIMiA MEXaHU3M He NPUCNOCOBNEeH ANS NPOBEAEHUA UCTILITAHMIA HA UCKpoGe-
30NaCHOCTb 9NEKTPUYECKMX Lienel C 3aLMTON, LUYHTUPYIOWEN Lenb Ha KOPOTKOe 3amblkaHue, onpeaenexHue
BblAENUBLUENCA B pa3psae SHepruvm NPOBOAAT, HAaNpUMep, OCUMNNOrpadMUeCcKUMU USMEPEHNSIMU.

n puMeYyaHune — MeTo BEINONHEHNS 3TOTO UCTIBITAHUA U3NOXEH B NPUMNOXEHNN E.

10.1.5.4 Pesynbrarbl MCNbITaHUI HA MCKPODBE30NacHOCTb
BocnnameHeHue He AOMKHO NPOU3OWTU HU B OHOW CEPUN UCNBITAHUM U HU B OHOW TOYKE, BbIOPAHHOW
ANA UCNbITAHUN.

10.2 TemnepaTypHble UCNbITAHUA

Bce gaHHble No Temnepatypam AomkHbl 6a3MpoBaTbCA HA 3TANOHHO TEMNepaType OKPYXaloLEen cpe-
Abl, paBHON 40 °C, unu HaA MAKCMManbHON TeMnepaType OKpyXalollei cpeabl, 0603HAa4YEHHON B MapKUpOB-
Ke anekTpoobopyaoBaHus. NcnbitaHus, 6asupyioLmMec Ha STanoHHON TeMneparype, MOXHO NMPOBOAUTL NPU
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no6oit TemnepaTtype okpyxatowel cpeabl oT 20 °C 40 3TanoHHONW TemnepaTtypbl. PasHOCTL Mexay Temne-
paTypoW OKpy>atoLLen cpeabl, Npu KOTOPOW NPOBOAAT UCNbITAHUSA, U STANOHHON TeMnepaTypon Heo6xoanmo
npubaBuUTb K U3MEPEHHOI TEMNEpaType, eCnu TOMbKO 3NEMEHT HE UMEET HenMHeliHbIe TemnepaTypHble Xa-
paKkTepucTuKKu, HanpumMep, batapeu. Ecnu npesbilleHne TeMnepaTypbl U3MEPSAIOT NPW STANOHHOW TeMnepary-
pe oKpyXaloLen cpelbl, TO NPU ONpeaeneHnn TeMnepaTypHoro knacca cneayer UCnofb30BaTh Nofy4YeHHoe
3Ha4eHue.

TemnepaTtypy MOXHO U3MEPATL NOOLIM CMOCOOOM. MI3MEPUTENbHBIN ANEMEHT HE 0IHKEH 3HAYUTENBHO
CHWXaTb U3MEpPSAEMYI0 TEMNepaTypy.

JonyCcTUMbIM ABNSETCA CNEAYIOLMI METOA U3MEPEHUS NPEBLILLEHUS TeMnepaTypbl 0OMOTOK:

- U3MEPSIOT CONPOTUBMEHNE OOMOTKM U PErMCTPUPYIOT TEMMEPATYPY OKpY>KatoLLe Cpeasbl;

- npuKnagbisakoT MCnbITaTeNbHbIA TOK UMK TOKWU, U3MEPAKT MakCUMMarnbHOE€ COnpoTuBneHne 0BMOTKM U
PEerncTpupyioT TEMNEepaTypy OKpPYXXatoLen cpeabl Npu N3MEPEHUsX;

- paccyMTbIBAIOT MPeBbILLIEHME TEMMEPATYPbI N0 cneayoLlen gopmMyne

R
t=—(k+t) = (k+ 1), ®

rae t — npesblleHne Temneparypsl, K;
r — COnpoTMBREHWe OGMOTKM NPU TEMMNEPaTYPE OKpy>atoLen cpeapl &y, Om;
R — MakcumanbHOe conpoTuBneHne 06MOTKM NOCne NPUIOXeHUs UCNbITaTeNbLHOro Toka, Owm;
t, — Temnepartypa oKkpyxaroLLeii cpeabl Npu usmepeHusx r, °C;
f, — Temnepartypa okpyx<atoLien cpeabl npu u3mepeHusax R, °C;
k — BenuunHa, obpatHas TemneparypHomy KoadduumeHTy conpotusneHus oomotku npu 0 °C, koTopas,
Hanpumep, Ana meau pasHa 234,5 K.

10.3 McnbiTaHWe 3NEKTPUYECKON MPOYHOCTU U3ONALUN

McnbiTaHne anekTpu4eckon NPOYHOCTU AOMKHO NPOBOAUTLCSA MO COOTBETCTBYIOLLEMY CTAHAAPTY.

Ecnu Takoro craHgapta Het, HeoOX0AMMO UCMONL30BaThb CreayloLwWuii MeToa ucnbiraHus. UcnbitaHua
OOJSDKHBI MPOBOAMTLCA NEPEMEHHBIM HaNpPsHKeHUEM CUHycouaanbHOW POpMbl 4acToTomn ot 48 oo 62 Iy unu
HanpskeHUeM NOCTOSHHOIO TOKa, UMEIOLWMM Nynbcaumio He Bbiwe 3 % W 3HavyeHue, pasHoe 1,4 yKkazaHHOro
3Ha4YeHUs HaNpPsHPKeEHUA NEPEeMEeHHOro Toka.

MCTOUHUK NUTaHUS fOIHKEH UMETb MOLLIHOCTb, I0CTaTOYHYIO AN NOAAE PXKAHWA UCNIbITATENbHOTO Hanpsi-
JKEHUS! C YYETOM MIOBOro BO3HUKAIOLLIETO TOKA YTEYKU.

HanpsbkeHue AOrmKHO YBENUYUBaTLCA NOCTENEHHO 0 YKa3aHHOro 3HaYeHns 3a Bpems He MeHee 10 ¢, a
3areM NoAAEPKUBATLCH HEU3MEHHBIM B Te4eHue He meHee 60 c.

MpunoxeHHOEe HaNPSHKEHUE AOMKHO 0CTaBaTLCH NOCTOSAHHLIM B TEYEHME UCMLITAHNI, & TOK HE AOSMKEH
npeBbILLATh 3PDEKTUBHOIO 3HAYEHUA 5 MA B NOGOI NPOMEXYTOK BPEMEHMU.

10.4 OnpegeneHue napaMeTpoB NPOU3BOSIbHbLIX 3FIEMEHTOB NUTAHUA

MapameTpbl anemMeHTOB (BaTapeii) oNnpeaensiioT Ha AECATU HOBbIX, NOSIHOCTLIO 3apsXXeHHbIX 06pa3uax.
OnpepaerneHve napaMeTpoB A0IDKHO NPOBOAUTLCA NMPY YKA3aHHOW MakCMMarbHOW TemnepaTtype okpyxatoLlen
cpeibl UNu A0IMKHO GbITh OTHECEHO K 3TOM Temneparype, Hanpumep 40 °C. Mpu Heo6xoauMOCTH, NapameTpbl
YyBCTBUTENbHBIX K TEMNEepaType 3nemMeHToB 1 6arapeil, AOMmkHbI ONpeaensaTees npu 6onee HU3KMX Temnepa-
Typax, YTo0bl yCroBUsi UCNbITaHUM ObinK HanbGonee HeGnaronpusTHLIE.

Hau6onee HebnaronpusATHbIE 3HAYEHWUA NapamMeTPoB, He 00a3aTensHO ANA 04HOTo U TOro e obpasua,
nony4yeHHble BO BpEMS MCTbITaHUN HA 10 o6pasuiax, AOIMKHbI PaCCMaTpUBaTLCA Kak TUNUYHBLIE ANA 3NEMEHTA.

10.5 UcnbiTaHuA aneMeHTOB U 6atapen

10.5.1 OOwme nornoxeHus

o npoBeaeHus nmiobbix UCTILITAHUI Nepe3apskaeMble 3MEMEHTbI Unu 6aTapen HY>XKHO HE MeHee ABYX
pa3 NoNHOCTLIO 3apsAAUTb U pa3psauTb. MNpu BTOPO 1, ecnu 310 NOoTpebyeTcs, nocneayowmux paspsaakax He-
06x0aMMO ybeanTbCS, YTO EMKOCTb dfIEMEHTa Unu Barapen HaxoAuTCa B NpeAenax XxapakTepucTuk, ykasaH-
HbIX U3rOTOBUTENEM, YTO rapaHTUPYeT NPOBEAEHNE UCTLITAHWA HA MOJSIHOCTLIO 3aPSHKEHHOM 3NEMEHTEe unu
Garapee.

Ecnu npu ucnbiTaHMsix HEOOX0AMMO OCYLLECTBIATL KOPOTKOE 3amblkaHue anemeHTa unu 6arapeu, To
COOCTBEHHOE COMPOTUBIIEHME 3aKOPAYMBAIOLLEN NEPEMbIYKU AOIMKHO ObITb He Gonee 3 MOM, unu nageHue
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HanNpPspKEHUA Ha 3axMMax NOAKMIOYEHHON NepemMbluku AOIMKHO ObITh He Gonee 200 MB, nuGo He Gonee 15 %
ot 3[C anemeHTa. KopoTkoe 3ambikaHWe HEOOX0AMMO OCYLLECTBATbL MaKCMManbHO Brnm3ko oT 3aXXUMoB ane-
MeHTa unu baTtapeu.

10.5.2 UcnbiTaHuA aneMeHTOB U 6aTapen Ha yTeuKy 3feKTponuTa

HecaAtb 06pa3uoB AOMKHbI ObITb NOABEPTHYTHI HAMBONEE XKECTKUM U3 CrEAYIOLLUX UCTIbITAHWA:

a) KOPOTKOMY 3aMbIKaHUIO 40 NOSHON pa3paaku anemeHTa unu 6arapen (He NPUMEHSETCS ANst YPOBHS
nckpobe30nacHOl LIENK «ic»);

b) nponyckaHuio BXOAHOrO Mnu 3apsaaHOro TOKOB B Npeaenax, peKOMeHA0BaHHbIX U3rOTOBUTENEM;

C) 3apsaay 6arapeu B COOTBETCTBUM C MHCTPYKUUEN U3TOTOBUTENSA C OAHMM MOSHOCTbIO paspsiXeHHbIM
UITN NOBPEXAEHHLIM NEPENOMOCOBKON 3MIEMEHTOM.

MpuBEeAEHHbIE BbILLE PEXMMbI UCTIbITAHUIA BKIKOYAIOT NOGYI0 NepenosioCoBKY NPU 3apsake, UMEHOLLYHo
MECTO B Cry4asx, OroBOPEHHbIX B 5.2 n 5.3. OHM NCKMOYalOT UCMONb30BAHME BHELUHETO 3apsAHOro yCTpoi-
CTBa C 3apsAHbIMU XapaKkTepPUCTUKaMU, NpeBbILLaLLMMN PEKOMEHAOBAHHbIE N3rOTOBUTENEM SNEMEHTA UMK
Barapen.

Mocne BbINONMHEHWSA YKa3aHHbIX UCNbITAHUI UCMbITYEMbIE 0Opa3Lbl AOMKHbI ObITb MOMELLEHbI HE MEHEE,
YyeMm Ha 12 yacoB Ha KyCOK NpOMoKaTenbHoW Bymaru Takum o6pasom, YTobbl COeaANHEHUA Kopnyca, Hanpumep,
MeCTa yNnoTHeHUs, ObInn pacnonoXeHbl BHU3Y WU YCTAHOBIEHbI B COOTBETCTBUM C YKA3aHUAMU U3rOTOBUTE-
n4. Mo oKOHYaHWKM UCNbITAHWUIF HA NPOMOKaTenbHON ByMare Unm BHELLHMX NOBEPXHOCTAX UCMbITYeMbIX 06pas-
LOB HEe AOMKHO ObITb BUAUMBIX CNEAOB anekTponuTa. Ecnu ucneiTbiBanuch repMeTU3UPOBaHHbLIE 3NEMEHTbI
unu 6atapeu, TO UX NPOBEPKA MO OKOHYAHUW UCTIbITAHUMA HE AOSMKHA BbIABUTL NMOBPEXAEHUSA, KOTOPLIE MOTNU
Obl HAPYLUMTL COOTBETCTBME TpeboBaHuaM 7.4.2.

10.5.3 BocnnameHeHue BCreacTBUE UCKPbI U NPeBbILIEHUA TeMNepaTypbl NOBEPXHOCTU 3feMEeH-
TOB u GaTtapen

Ecnun 6atapes COCTOMT U3 HECKOMbKUX OTAENbHbIX 9N1EMEHTOB Unu Batapei MeHbLluero pasmepa, oob-
€VHEHHbIX B 32KOHYEHHYIO KOHCTPYKUMIO € cobntogeHmnem TpeboBaHui K pasaeneHuto u apyrux tpeéosaHui
[aHHOro cTtaHgapTa, TO Npu NPOBEASHUM UCNbITAHUI KaXablih anemMeHT 6atapen A0MmKeH paccMaTpuBaTbCs
KaK OTAenbHbIl 3NeMeHT. VICKMo4eHne CoCTaBnaIoT creuuanbHO CKOHCTPYMpOBaHHbIE BaTtapeun, AN KOTOPbIX
MOXET ObITb JOKa3aHa HEBO3MOXHOCTb KOPOTKOIO 3aMblKaHUSl MEXAY dneMeHTaMu, a oTkas nioboro anemeH-
Ta JOIMKEH paccMmaTpuBaThCs Kak OHO noBpexaeHue. B 6atapee, HEe NOMHOCTBLIO M30NMUPOBAHHON, CYMTAIOT
BO3MOXHbIM MOBPEXIEHNE Ha KOPOTKOE 3aMbIKaHWe MeXay €€ BHELUHUMU BbIBOJAMM.

AnemeHTbl 1 6aTapen A0MKHbI UCTLITLIBATLCS M OLEHMBATLCA Cneaylowmum 0bpasom:

a) OUEHKY UK UCNbITaHKUA Ha BOCNIIAMEHEHME UCKPOI CneayeT NPOBOAUTb HA BHELLHMX BbIBOAAX 3ne-
MeHTa unu Gatapeun. Ecnu nocnegoBarenbHO ¢ aNeMEHTOM unu 6arapeeit BKIIOYEHO TOKOOTPaHUYUTENbHOE
YCTPOMCTBO U UX COeAUHEHNE OTBEYaET TpeboBaHusiM 6.6, UCNbITAHNA UNKU OLEHKA AOIDKHbI NMPOBOAUTLCS C
YYETOM 3TOr0 YCTPOWCTBA.

Ecnu anekTpoobopyaoBaHue COAEPXUT STIEMEHTbI, KOTOPbIE HE AOMKHbI 3aMEHSATLCS BO B3PbIBOONACHOM
cpeae, UCMbITaHWe UCKPOBOIO paspsiia Ha BbIBOAAX €AMHUYHOIO 3MeMEHTA HE NPOBOAUTCS, NMPU YCNOBUU, YTO:

- MaKkcMMarnbHOe HanpsbKeHMe X0NoCTOro xoaa eAUHUYHOro anemeHTa — MmeHee 4,5 B.

Ecnun BHYTpeHHee CONPOTUBINEHUE aneMeHTa unu 6atapeun 40mkHO ObITb BKIIIOYEHO B OLIEHKY UCKpOGe-
30MacHOCTH, AOMKHO ObITh YKa3aHO MUHMMANbHOE 3HAYEHUE 3TOro0 CONpPOTUBNEHUs. B ansrepHaTMBHOM cy-
4yae, ecrnu U3rotToBuTesnb dneMeHTa/batapen He MOXET NOATBEPAUTb MUHUMAaNbHOE 3HAYEHWEe BHYTPEHHErO
CONPOTUBNEHUSA, UCTbITAaTENIbHAA OpraHM3auusa AODKHA UCNONb30BaTb ANA OnNpeaeneHusi BHYTPEHHEro Co-
npoTMBNEeHna Hanbonee HebNaroNnpUATHOE 3HaYEHMe TOKa KOPOTKOrO 3aMblKaHWUA U3 Pe3ynbTaToB UCTILITAHUI
10 o6pasLoB aneMeHToB/6aTapen, NPUHAB AN onpeaeneHus BHYTPEHHEr0 CONPOTUBIEHUS MaKCUMarnbHOe
3HaYeHUe HanpPsXKEHUSA XONOCTOro XoAa B COOTBETCTBUU € 7.4.3;

MpumMmevyaHue 1— HeKkoTopble TUMLI ANEMEHTOB, HAaNPUMEP HUKENb-KaAMUEBBIE, MOrYT UMETb MakKCUManbHbii
TOK KOPOTKOrO 3aMblKaHWs Mpyu TeMMepaTypax HUXe HopManbHOW TeMnepaTypbl OKpyXaroLeih cpegp.

b) 3nemeHTbI AOMKHbI ObITH UCNIbITAHBLI NPU NIOGON TEemMNepaType B Npeaenax 3HadyeHuin mexay nabopa-
TOPHOI TEMNEPATYPOI OKPY>KAIOLEN CPEAbl M 3a1aHHON MaKCUMAanNbHON TEMNEPATYPOIN OKPYXKAIOLLIEN Cpeabl,
npu KOTOPOI co3gatotcs Haubonee HebrnaronpuATHble ycnosusA. MonyvyeHHble pe3ynsrarbl A0SMKHLI UCMNOSb-
30BaThCsl Cpasy Npu OoLEeHKe TeMnepaTypHOro knacca. MNpun MOHTaxe 3NeMEeHTOB AOMKHO MOAENMPOBAaTLCA
TennoBoe B03,qel7ICTBl/|e nx 3agaHHOro pacnonoxxeHuna B 3aKOH4€HHOM 06opy,q03a|-mu. B kauyecTtBe 3Ha4YeHUsA
TeMmneparypbl NPUHUMAIOT MaKCUMaribHOE 3Ha4YeHue, USMEepPEeHHOe Ha BHeLlHeln o6onoyke KaxXaoro sneMeHTa,
KOTOPbLIA MOXET NOABEPraTbCsi BO3AENCTBUIO B3PLIBOONACHOM cpedbl. ECNn yCTaHOBNEH BHELWHUI KOXYX, TO
Temneparypy U3MepsitoT Ha MOBEPXHOCTU KOXKYXa M HA METanfM4eckon NOBEPXHOCTU dNeMeHTa unu obpasua.
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MakcumansHas TeMneparypa noBepxHOCTU AOMMKHA ONPefenaTbCa Cneayowmum o6pasom.

- Anga uenei ypoBHel «ia» n «ib» BCe BHELUHME MO OTHOLUEHUIO K dnemeHTy unu Gatapee Tokoorpa-
HUYUTENbHbIE YCTPOMCTBA CreayeT 3akopoTUTb AnNs NPOBEeAEHUS UCMbITaHWW. MicnbiTaHne NpoBOAAT KakK C
BHYTPEHHUMU TOKOOTPaHUYUTENbHLIMU YCTPOWCTBAMU B LIEMU, TAK U C KOPOTKO3AMKHYTBIMU YCTPOWCTBAMM,
Ha 10 anemeHTax unu Gatapesx B kaxgom cnydae. OT U3rOTOBUTENA neMeHTa unu 6atapeun 40mkHbI ObiTh
nony4eHsl 10 06pa3uUoB € 3aKOPOYEHHBIMU BHYTPEHHUMU TOKOOTPAHUYUTENBHBIMKU YCTPONCTBAMU BMECTE CO
cneunanbHbIMW UHCTPYKLUMSMU UM NPEAOCTEPEXEHNSMIU, HEOBX0AUMBIMU ANna UX 6E30NacHOro UCnonb3o-
BaHWA W UCMbITaHUSA. ECnn BHYTPEHHWE TOKOOrpaHWIUTENbHbIE YCTPOWCTBA 3aLUMLLAIOT OT BHYTPEHHUX 3a-
MbIKaHWUI, TO UX HE crieayeT yaanatb. OfHaKo Takue yCTPOMCTBA HEOOXOAMMO YUUTBIBATL TOMLKO ANS YPOBHSA
3awuThl «iby;

MpumMmedyaHue 2— pu yTeuke areKTPONuTa Npu UCTILITAHUAX CrieflyeT Takke YUUTLIBaTb TpeGoBaHus 7.4.3.

MpumedyaHue 3 — lpu onpefeneHN MakCUMarnbHOW TeMnepaTypbl MOBEPXHOCTU GaTapeu, cocToAwein us
HECKOSTbKUX SMEMEHTOB, eCni SNIeMEHTb COOTBETCTBYIOLMM 06pa3oM pasgesnieHbl Mexay coGoM, TONbKO OfMH 3NeMeHT
JorxeH GbiTb 3aKOPOYeH B AaHHbIi MOMEHT BpeMeHU AMns onpefeneHuss MakcMManbHOW TeMnepaTypbl NoBepXHOCTH.
(3To ocHOBaHoO Ha TOM, YTO KpaiiHe ManoBeposiTHO, YTO6bLI MPOKU3OLLITO KOPOTKOE 3aMblkaHue Goree YeM OHOIO anemMeH-
Ta O4HOBPEMEHHO).

- Ona uenei ypoBHA «iC» MakCUMAarbHYIO TEMNepaTypy NOBEPXHOCTU ONPEAENSIOT NyTEM NPOBEAEHUA
UCMbITAHUA B HOPMarnbHbLIX YCNOBUSAX IKCnnyartauumn 6e3 ynaneHus BCex 3alUmTHbIX YCTPOWCTB.

10.5.4 UcnbiTaHue noa paBsneHueM o60noyku 6arapem

MaTtb o6pasuos 060no4ku 6aTapen UCNLITLIBAIOT NOA AABIIEHUEM ANs onpeaeneHus aasneHus copoca.
JasneHue npuknaaciBaloT BHYTPU 00OMNOYKM M NOCTENEHHO YBENUYMBAIOT, NOKA He npousolaeT copoc. Mak-
cumarnsHoe aaeneHue copoca peructpupytor. OHO He A0mKHO npeBbiwaTh 30 kMa.

MakcumansHoe 3aperncTpupoBaHHoe aasneHue copoca npunarator k 06pasuy o6onoqku 6arapeu B Te-
yeHue He meHee 60 c. MNocne ucnbiTanus obpasew, AOMKEH NPONTU BU3yanbHbI 0cMOTp. OGpa3sel He A0MKEH
UMETb BUAMUMbBIX NOBPEXAEHUI UMM OCTaTOMHON AecopMaLmu.

Ecnu 3a3opel BHYTpM 060no4ku 6arapen COOTBETCTBYIOT 3HAYEHUAM U3 Tabnuubl 5, UCNbITaHue aasne-
Huem obpasLa, KOTOpPbLIA NPOLLEN UCTMbITAHWE HA TENNOCTOWKOCTL N0 FOCT 31670.0, He Tpebyetcsa. Ecnu 3a-
30p Ha nevaTHol nnate B c6ope BHYTpu 060NOYKM COOTBETCTBYET 3HAUYEHUSIM U3 NpunoxeHus F, Heobxogumo
NPOBECTU UCNbITAHNE JaBfieHnEeM Ha o6pasLe, KOTOPbIN NPOLLEN UCTbITAHUE Ha TENNOCTOMKOCTb, U AOMNOSHU-
TEnNbLHO, CNN 3TO NePEeHOCHOe YCTPONCTBO, NPOBECTU ucnbiTaHue copacbiBaHueM no FOCT 31670.0.

10.6 MexaHuveckue UCNbITAHUA

10.6.1 3anuBOYHbLIN KOMNayHA

MepneHAnKYNSpHO OTKPLITOM NOBEPXHOCTU 3aMMBOYHOIO KOMNAyHAA C NOMOLLBIO KPYITIOro MeTannuye-
CKOrO CTEPXHA AUaMeTpom 6 MM C rnagkuM NANOCKUM KOHLOM B TedeHue 10 ¢ aomkHa 6biTb NpUNoXeHa cuna
30 H. B pesynbrate UCMbITaHWSA He JOMKHbI HABNIAATLCA NOBPEXAEHUS, 0CTaTOMHas aedopMaumns unu nepe-
MeLLeHUa koMnayHaa 6onee, yem Ha 1 MM.

Ecrnu 3anmBoYHbIi KOMNayHa umeet cBobogHY0 MOBEPXHOCTbL U 0BpasyeT YacTb 060N0YKH, TO HEODXO-
JWMO rapaHTUpOBaTh, YTO OH ABNSAETCHA NPOYHLIM, HO HE XpynkuM. MoBEPXHOCTE KOMMAyHAA AOMKHA NoaBep-
raTbCs UCMbITAHUIO HA YAapOCTONKOCTL N0 FOCT 31670.0 ¢ BricoTON cOpacbiBanus h, ykasaHHou B ctonbue a)
Tabnuupbl N0 UCNLITAHMAM Ha yaapocTolikocTe MOCT 371610.0.

10.6.2 VcnbITaHUA NpeaoXpaHUTENENn C 3aNMBKON KOMNayHAOM

Ecnu HeoOxoauma 3anueka npefoxXpaHUTENENn KOMNAayHAOM U 3anMBKa MOXET NONacTb BHYTPb Npeao-
XpaHUTENS U HapyLWKUTL 6e30MacHOCTb, HEOBX0AUMO BbINOMHUTL CrieaytoLlee UCTbITaHUE Ha NATM o6pasuax
Ka>XKI0ro NnpefoxXpaHuTens A0 3anuBku.

McneiTeiBaeMbie 06pa3ubl C UCXOAHON TeMNepaTypoii (25 + 2) °C Heo6x0aMMO MIHOBEHHO NOrPy3uUTh B
BOAy C Temneparypoii (50 £ 2) °C Ha rnyOuHY HE MeHee 25 MM B TEYEHUE NO KpaiHei mepe 1 MUH. YcTpoiicTBa
CUMTAIOTCH YAOBIETBOPSIOLLMMM YCIOBUSIM UCTLITAHUS, €CNIW BO BPEMSA UCNbITAHUS U3 obpasua He Bblgens-
I0TCS My3bIPbKY.

B ansrepHaTMBHOM Criyvae UCMbITaHUE MPOBOASAT NyTEM NPOBEPKU NATW 06pasLoB NpeaoxpaHuTenein
nocne repmMeTu3auuu, YToobl UCKNIOYMTL NOMagaHNsa KOMNayHaa BHYTPb.

10.6.3 MNeperopoakun

Meperopoaku AOMKHbI BbiAEPXMBATL MUHUMansHoe yeunue 30 H, npunoxeHHOe TBEPAbIM UCTILITATE Mb-
HbIM CTEPXXHEM AnameTpom (6 + 0,2) MM. Yeunve npuknagbiBatoT NPUMEPHO MO LIEHTPY NEPEropoaku B TeYe-
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Hue He meHee 10 c. He gomkHo 6biTb AecbopmaLiMmn neperopoaku, kotopas Morna 6bl HapyLWHTL €€ NPUroj-
HOCTb AN NoCneayloLwero UCNosb30BaHUs.

10.7 WcnbiTanna nckpo6esonacHoro o60pyAo0BaHUA, CoAepXallero Nbe3oaneKTpuyeckue
ycTpo#icTBa

M3mepstoT eMKOCTb YCTPOICTBA W HaNPsHKEHUE, BO3HUKAIOLLIEE B HEM, KOrAa AOCTYMNHYIO NPy 3KkcnnyaTa-
UMM YacTb 000pPyAOBaHMSA UCTLITLIBAIOT YAAapOM B COOTBETCTBMM C NapaMeTpamMu, NpuBeaeHHbIMU B Tabnuue
no UCMbITAHUAM Ha yAApPOCTONKOCTb (rpada «Beicokas») no FOCT 31670.0 npu Temnepartype (20 £ 10) °C
C UCNOMb30BaHUEM UcCNbITatenbHoro o6opynosanusa no FOCT 31670.0. MNpuHumaetcs 6onee BbICOKOE 3HaYe-
HUE HanNpPsDKEHUA U3 ABYX UCNbITAHUIA HA O4HOM Obpas3sue.

Ecnn uckpobesonacHoe oGopyaosaHue, coaepxallee Nbe30aneKTpUieckoe yCTPOWCTBO, Npeaoxpa-
HEHO OT NPAMOro MEexaHu4ecKoro BO3AeNCTBUS, UCMbLITLIBAIOT YA4apOM NpeaoxXpaHuTenbHOe YCTPOMCTBO Npu
pacnonoxeHun nckpobesonacHoro o60pyaoBaHUs U NPeaOXPaHUTENBLHOTO YCTPOWCTBA B NOMNOXEHUU, Npea-
YCMOTPEHHOM U3roTOBUTENEM.

MakcumansHasa aHeprus, HakonneHHas eMKOCTbIO KpucTanmna npyu MakcuMansHOM U3MEpPEHHOM Hanpsi-
YKEHWM, HE JOMXKHA NPEBbLILWATh AnA 060PyA0BaHUS:

- rpynnbl | — 1500 mk[x,
- noarpynns! llA — 950 mkpx,
- noarpynne! 1IB — 250 mkx,
- noarpynnst lIC — 50 mk[x.

3almTHbIE YCTPOICTBA, OFPaHNYUBAIOLLME BbIAENEHNE 3anaceHHON Nbe303NeKTPUIEeCKUM YCTPOINCTBOM
3HEeprumn, He JOSHKHbI Pa3pyLaTbCA NPY yaape U TeM CaMbiM HApyLaTh BUA B3PbIBO3ALLMUTDI.

Ecnu nckpotesonacHoe o6opyaoBaHme HeoGXx0aMMO 3aWUTUTL OT BHELLHEr0 MEXaHU4eCKoro Bo3aen-
CTBUA, YTOObI HE AONYCTUTHL NPEBBILLEHUA YKA3aHHbIX 3HAYEHUI YAApHOIW 3HEPrumn, HoMep ceptudmkara Ha
3MNeKTpoobopyaOBaHNE AOIMKEH COAePXaTb 3HAK «X» COrnacHo TpebosaHuam k mapkuposke MOCT 37610.0.
CneumanbHble TpeboBaHUA NPUMEHEHUA, NepeduncneHHble B cepTudmkare, 4OMKHbI coaepatb noapobHbie
TpeboBaHUs K yCTaHOBKE.

10.8 TunoBble UCNbITAHUA AMOAHBLIX OapbLEPOB U WYHTOB 6€30NacHOCTN

Bapbepbl 6€30MacHOCTM UNU LUYHTbI 1OIDKHBI BbIIEPKMBATL BO3AEWCTBUE NEPEXOAHBIX MPOLECCOB, YTO
NoATBEPXAAETCA NCNBLITAHUAMU UX AMEMEHTOB.

Pe3ncTopsl, cumTarowmecs HenoBpeXxaaembiMu, AOIMKHLI PACCMaTPUBaTLCA KaK BblAepXuBatoLme nio-
Oble nepexoaHbie NPOLECChl, BO3MOXHbIE AN YKa3aHHOTO UCTOUHUKA NUTaHUS.

Ouoabl (Npy MUHMMANbHOW TEMMEPATYPE OKPYXKAIOLLIEN Cpeabl) AO0MKHbI BbIAEPXMBATL TOK, 3HA4YEHUe
KOTOPOTrO OMPeAEnseTcs AeNeHNeM aMNIUTYAHOTO 3HAYEHUA HaNPHKEHNA U, Ha CyMMapHOe 3Ha4YeHue Co-
NPOTUBMAEHUI NPEAOXPAHUTENS U HENOBPEXKAAEMOr0 pe3ucTopa, €Cnu OH BKIOYEH NOCNEeA0BaTENbHO C npe-
poxpaHutenem. MpoBepKy BbINOMHEHUS yka3aHHOrO TpebGoBaHUA OCYLLEeCTBARAIIOT NMBOo no cneumdukauum us-
rotoButensi, Nnbo No pe3ynsrataM ykasaHHbIX HUXE UCNBITAaHUN.

K ouogy kagoro Tuna B NpsiMOM HanpasreHun (ans crabunuTpoHOB — B 0OPaTHOM HanpaBneHuu)
Heo6Xx0AMMO NPUMNOXMTb NATb NPSIMOYTONbHLIX UMMYNLCOB TOKA, ANUTENBHOCTLIO 50 MKC KaXabli, NOBTOpAE-
MbIX C MHTepBanom 20 Mc. AMNNUTYAA UMMYNbCa AOMKHA PABHATLCA aMNAUTYAHOMY 3HAYEHUIO HANPSHKEHUSA
Uy, iI€NEHHOMY Ha 3Ha4eHne CONpPOTUBIEHNS NPEAOXPaHNUTENSA B XON0AHOM COCTOSHUM NPU MUHUMATIBbHOM
TeMneparype oKpyxaiLler cpefbl (Mc CONpOTUBNEHUE MOCNEA0BATENbHO BKAIOYEHHOTO pe3ucropa npu
Hanu4um ero B uenu). Ecnu gaHHbIe n3roToBuTENs NoKasbIBaloT, YTO NpeapaspbiBHOE BPEMSA NPefoXpaHUTens
npu aToM ToKe Bornblue 50 MKC, LULMPVHY UMMYIbCa cneayeT U3MeHUTb, YTOObl peann3oBath AEWCTBUTENBHOE
npeapaspbiBHOE Bpemsi. Ecnu npegpa3spbiBHOE BpeMsi HE MOXET ObITb NONMYyYEHO M3 AAHHBIX U3rOTOBUTENS,
cnepyet ucnbitath 10 NpegoxpaHUTENen Npu pac4eTHOM 3HAYEHUU TOKa ANA U3MEePEHUs1 COOTBETCTBYIOLLIETO
eMy npeapaspbiBHOrO BpemeHu. MonyyeHHoe 3Ha4YeHue crnegyer McnonbL30BaTh B Criydae, ecriv OHO MpeBbl-
waet 50 mKc.

HanpsbkeHne Ha auoae AOMKHO UBMEPATLCA A0 U NOCME 3TUX UCNLITAHWIA MPU UCTLITATENBHOM TOKE,
YyKa3aHHOM U3roToBUTENEM 3rieMeHTa. MIaMepeHHbIe 3Ha4YEeHMA HanpshkeHUsA HE AOMkHbI OTnn4aTbcs bonee
yeM Ha 5 % (3HayeHue 5 % BKIHOYAET NOTrPELUHOCTU UCTbITaTENbHOrO 06opyaoBaHus). Hanbonbluee 3Haye-
HUE HanpsHKEHUS, OTMEYEHHOEe BO BPEMS UCTbITaHWUA, JOMKHO UCMOMb30BaTLCA Kak aMnnuTyaHoe AnAa cepun
UMNYNbCOB, NPUKMabliBaemblX, Kak YKa3aHo Bbile, K N0BOMY NonynpoBOAHMKOBOMY YCTPOWCTBY OrpaHuye-
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Hus Toka. Mocne UCNbITaHUI 3TW YCTPOMCTBA CReayeT CHOBa NPOBEPUTL HA COOTBETCTBME cneumduKkaumum
U3roTOBUTENA.

Yrt06bl NOKa3aTh NPUIOAHOCTbL BCETO PAAA W3AENWIA, NPOU3BOANUMBIX KOHKPETHLIM U3rOTOBUTENEM, HE-
06X04NMO UCMLITATL MPU AAHHOM HaNPSHKEHUM TOMBKO NPeACTaBUTENLHLIN 0BpaseL,

10.9 UcnbiTaHusa kabens Ha pacTsokeHue

McnbiTanus cnegyer npoBOAUTL Creaylowmm o6pasom:

- K kabenio HeoBXoAMMO NPUNOXUTL MUHUMAaNbLHOE pacTarmBaiowee ycunue 30 H B HanpaBneHuu ocu
kabenbHOro BBOAA anekTpoobopy10BaHUS B TEYEHNE HE MeHee 1 Y;

- flonyckaerca cmelleHue o06onoykn kabens, HO He AOIMKHO HabnoaaTbCA BUAMMOIO CMELLUEHUS Bbl-
BOJOB;

- JAGHHOE UCMBbITAHWE HE [OIMKHO NPUMEHATLCA K OTAENbHBIM NPOBOAHMKAM, KOTOPbIE NOAKMIOYEHDI MO-
CTOSIHHO M He SIBNAIOTCS YacTblo kabens.

10.10 UcnbiTaHua TpaHcopmaTopoB

TpeboBaHue k 6e30nacHOMY aNEKTPUYECKOMY pa3aeneHunio OyaeT BbINOMHEHO, eCnu TpaHchopmarop
NPOWAET KOHTPOSIbHOE UCTILITAHUE, YKA3aHHOE HMXKE TUNOBOE UCNLITAHWE U 3aTEM BbIEPXUT UCNLITAaTENLHOE
HanpspkeHue (cm. 10.3), pasHoe 2U + 1000 B unu 1500 B (U — camoe BbICOKOE HOMUHANbLHOE HaMNpsHKeHWe
no6on ncneiryemont 06MOTKM), B 3aBUCUMOCTU OT TOFO, Kakoe 3HaveHue Gonblue, mexay noboit 06MoTKOM
(o6moTkamu), nuTaroLweln (NnuTarowmmMm) uckpobesonacHble Lenu, 1 BCemu pyrumm o6moTkamu.

BxogHoe HanpskeHwe yCTaHaBMMBAIOT MO HOMWUHANbHOMY HanpsbkeHuio TpaHcdopmatopa. BxoaHown
TOK [orkeH ObITb ycTaHoBneH Ha 1,71, 910 nNpeaoxXpaHUTENs Unu AoSHkeH ObITb paBeH MakcuMarbHOMy Henpe-
PbIBHO NPOTEKAOLLEMY TOKY, KOTOPbI MOXET NPOXOAUTL Yepe3 aBTOMAaTUYECKUI BbIKIIOYATENb, HE BbI3bIBAA
ero cpabarblBaHWUA NPU YBENUYEHUN HArpy3ku HA BTOPUYHbIE OOMOTKW. ECnin yBenuyeHne Harpy3ku orpaHuye-
HO BO3HWKHOBEHWEM KOPOTKOFO 3aMblKaHUS1 HA BCEX BTOPUYHBIX OOMOTKaX, UCMbITAHWE CReayeT NPOAOIMKUTD
C HOMWHarmbHBIM BXOAHBLIM HanpsXXeHNeM U MakCUManbHbIM BXOAHbLIM TOKOM, MOMYYEHHLIMU B 3TUX YCAOBUAX.

McnbiTaHue NpoBOAST HE MeHee 6 yacoB unu A0 cpabaTbiBaHMA HEBO3BPATHOIO TEMJIOBOIO pacuenns-
foLero ycrporicraa. MNpu ncnons30BaHUM TENMOBOMO PACLENISAIOLLEro yCTPONCTBA ¢ aBTOMATUYECKMM BO3Bpa-
TOM BpeMsl UCMbITAHUSA JOIMKHO ObITb HE MeHee 12 4yacos.

[Ona TpaHcpopmaropos Tuna 1 n 2a) Temneparypa 0bMOTKM He AOSPKHA NPEBbLILLATL 4ONYCTUMOE 3Haue-
HWe AN AaHHOTO knacca uonsumm no [14]. Temneparypy 06MOTKM U3MEPSAIOT B COOTBETCTBUM C 10.2.

Ons TpaHcdopmatopos Tuna 2b), ecnm HeobxoaMma M30nsAUMA OT 3eMiM 0OMOTOK, UCMONb3yeMbIX B
MCcKkpoGe3onacHom Lenu, NPUMEHSIETCA ykadaHHOe Bbille TpeGoBaHue. OfHAKO, €CNU U30MALMA OT 3EMMN HE
Tpebyetcs, TpaHCHOPMAaTOp CHMTAIOT NPOLUEALLMM UCMILITAHWUE, €CNIU OH HE BOCTINTAMEHUIICA.

10.11 McnbiTaHUA ONTUYECKUX pasaeriMTesibHbIX YCTPOUCTB

10.11.1 OGwue TpeGoBaHUA

[aHHble ucneliTaHWs NPOBOASAT, €CNU ONTUYECKUE pa3aenuTenbHble YCTPOWCTBA UCMONb3YIOT AN pasae-
neHns CKpoBe3onacHbIX U MCKPOONACHBIX LIENei U OHW HEAOCTATOYHO 3aLUMLIEHbI OT NEPETPY3KN BHELLHUMM
3aLUTHLIMU KOMMOHEHTamMu (cMm. 8.9.2).

O6pasLbl A0MKHbI YAOBMNETBOPATL UCMbITAHMAM, yKa3daHHbiM B 10.11.2 1 10.11.3.

10.11.2 TennoBas o6paboTKa, UCNbLITAHMA HA INEKTPUYECKYHO MPOYHOCTb U HA KapOoHU3auuo

MakcumanbHas Temneparypa, usMepeHHas Ha NPUeMHOI CTOPOHE 1 Ha nepeaatoLlen CTOPOHe, A0MKHa
ObITb OMpezeneHa Npu neperpy3ske ycTpoicTe. 3ateM OHM J0MMkHbI ObiTb NOABEPrHYThI TENNOBON 06paboTke
U UCTIbITAHUSAM Ha 3MEKTPUYECKYIO MPOYHOCTL. 3aTeEM AN NPOBEPKM 0OPa30BaHUA BHYTPEHHUX NyTEN YTEYKU
NpOBOASAIT UCMbITAHWE HA kKAapOOHU3aUUIO.

10.11.2.1 UcnbiTaHue Ha Neperpy3ky Ha NPUEMHOI CTOPOHE

[aHHOEe ucnbiTaHUe NPOBOAAT Ha NATM obpasuax.

MepepatoLan CTOPOHA ONTUYECKOTO PasaenuUTesIbHOro YCTPONCTBA A0MKHA paboTaTbh C HOMUHAMNBHbLIMM
3HaYeHUAMU Harpysku (Hanpumep, f; = I).

MpuemHas cTtopoHa aomkHa paboTarb C YCTAaHOBNEHHON MOLLHOCTBIO (HanpuMep, Mexay TOKonpuem-
HUKOM W u3nyyaternem), Kotopasi He AOMMKHA NOBpeXaaTb KOMMOHEHTbl. [aHHble 3Ha4YeHust AorkHbl ObiTh
onpeaeneHbl NpU NpeaBapuTenbHbIX UCTILITAHUSX UNK B3ATLI U3 CneLuduKaumm.
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Mocne AOCTMKEHNUA TEPMUYECKOro paBHOBECUSI AOIDKHA ObITb yBenuyeHa MOLLHOCTL. [locne noeTop-
HOro AOCTMXEHUSA TEPMUYECKOTO PaBHOBECUA MOLLHOCTL JOIKHA YBENMUYMBATLCA CTYMEeHYaro, noka He Gyaer
TEPMUYECKOro paBHOBECUS U Tak Aanee, noka NPMeMHbI NonynpoBOAHUK He OyaeT NoBpeXaeH. 3To orpaHu-
YUT UNU 3HAYUTENbHO CHU3UT pacceBaHUe MOLLIHOCTU.

[lo noBpexaeHus NpUemMHuKa HeobxoaAMMO 3aperucTpupoBaTb MakCUMaribHyl0 Temnepartypy nosepx-
HOCTM MPUEMHON CTOPOHbI ANs KaXaoro o6pasua BMeCTe C TEMNEpPaTypoi OKpy»KaloLle#n cpefbl.

10.11.2.2 WcnbiTaHWe HA Neperpysky Ha nepeaaioLlei CTopoHe

[laHHO€e ucnbITaHUe NPOBOASAT HA NATH o6pasuax.

lMpuemMHasa cTopoHa ONTMYECKOro pasaenuTeNLHOro yCTPOCTBa paboTaeT Npu HOMUHATNBLHBIX 3HAYEHU-
AX HaNPsbkeHus 1 Toka (Hanpumep, Ve g, I¢).

MepepatoLas ctopoHa AomkHa paboTaTb C YCTaHOBNEHHOW MOLLHOCTbIO, KOTOPas He 0IHKHA NOBPEX-
AaTb KOMMOHEHTDI. ,[l,aHuoe 3Ha4YeHue AO0SMKHO ObITb onpeaeneHo npu npeaBapuUTenbHbIX UCMbITAHUAX UK
B3SITO M3 cneumdukaumu.

[Mocne AOCTWKEHU TEPMUYECKOro paBHOBECUA AOMKHA ObiTh yBEnMUYEeHa MOLLHOCTbL. [locne noeTop-
HOro AOCTUXEHNA TepMUYECKOro paBHOBeCUA MOLLIHOCTb A0MKHA yBENMYNBATLCA CTyNneH4yaro, Nnoka He 6y,qu
TEPMUYECKOro paBHOBECUS U TAK Aarnee, Noka nepeaaioLmin NonynpoBOAHUK He ByaeT noBpexaeH. 1o orpa-
HUYUT UNKU 3HAYUTEMBHO CHUSUT pacceBaHUe MOLLHOCTMU.

[o nospexaeHus nepeaarumka Heo6xoaMMOo 3aperncTpUpoBaTh MakCUManbHyI0 TeMneparypy nosepx-
HOCTM nepejaroLLeii CTOPOHbI AN KaXaoro obpasua BMecTe ¢ TemnepaTypoi OKpy>aioLlei cpeapbl.

10.11.2.3 TennoBas 06paboTka u UCNbITAHWE NPOYHOCTU SNEKTPUHECKON U30NALIMK

Bce 10 06pa3Los, ucnonbayembix 8 10.11.2.1 1 10.11.2.2, omkHbI 6bITb NOMELLEHBI B Neyb Ha 6+02 ya-
COB NpY MaKkCMManbHOW TeMNeparype NoBepPXHOCTU, 3aNMCAHHOW NPU NPoBEAEHUN UcNbITaHui o 10.11.2.1 u
10.11.2.2, yBenuyeHHol He MeHee Yyem Ha 10 K, HO He Gonee yeM Ha 15 K.

OonTunyeckne pasgenurenbHble YCTPOMCTBA A0SMKHBI OCThITh A0 (25 + 2) °C. 3aTem OHM AOMKHbI ObiTb
NOABEPXKEHbI UCMbITAHUIO AMEKTPUYECKON NPOYHOCTU U30NAUMK HanpsbkeHuem 1,5 kB (nepeMeHHOro Toka ot
48 po 62 I'u), mexay knemMMmamu Mckpobe3onacHbiX U UCKPOONACHLIX Lenei u B Te4eHue 10 ¢ HanpspkeHue
JOIMKHO ObITb YBENMUYEHO 10 3-25 o KB. [laHHO€ HanpspkeHne AoM¥HO ObITh NoaaHo (65 & 5) ¢.

Bo BpeMsi 4aHHOrO MCNbITAHMSA HE AO0IMKHO ObiTb NPO6OSA U30NALUMK Mexay NPUEMHUKOM U nepeaaTyu-
KOM M TOK YTEYKM HE AOSMKEH NpeBbIWaTh 5 MA.

10.11.2.4 UcnbiTaHne Ha kapboHU3aLMIO

10.11.2.4.1 MNpuemHasn cTopoHa

McnbiTaHue npoBoAAT Ha naTu o6pa3suyax 10.11.2.1.

HanpspkeHne nocrosiHHoro Toka 375 910% B AOMKHO ObITb MPUMOXEHO K KnemMMam (Hanpumep, K
NPUEMHBIM U MepefarwmuM KneMMam) nonynpoBOAHMKA C MOBPEXAEHHOW NPUEMHOW 4acTbi0 B TEYEHUe
(3021) MUHYT, 4TOBbI UCNbITaTb 0OpPA30BaHUE BHYTPEHHETO MYTU YTEYKWU, BbI3BAHHOTO HArpETbIM MIACTUKOM
(kapGoHuzauuei).

B TeueHue 5 nocneaHnx MUHYT UCMBbITAHUA 3HAYEHME TOKa He A0SMKHO NPeBbILaTh 5 MA.

10.11.2.4.2 lNepeaatowan CTopoHa

WcnbiTaHue npoBOAAT Ha nNaTu o6pa3uyax 10.11.2.2.

HanpsoxeHune nocTosiHHoro Toka 375 $; g, B A0MKHO GbITb NPUIOXEHO K KNEMMaM NOBPEXAEHHOI Nepe-
AaloLen CTOPOHbI (Hanpumep, AMoaa) B Te4eHue (3091) MUHYT, 4TOObl MCNbITaTb 06pa3oBaHME BHYTPEHHETO
NYTU YTEYKU, BbI3BAHHOTO HArpeTbiM NNacTukom (kap6oHusauumeii).

B TeueHue 5 nocneaHUX MUHYT UCMILITAHUS 3HAYEHUE TOKA He JOJDKHO NpeBbilaTh 5 MA.

10.11.3 UcnbiTaHne 3MEKTPUYECKOW NPOYHOCTU U KOPOTKOrO 3aMblKaHUA

10.11.3.1 Obuwme TpebGoBaHus

OnTuyeckue pasgenurenbHble YCTPONCTBA AOMKHbI ObiTb MOABEPrHYTbI UCMLITAHUIO 3NEKTPUYECKOM
NPOYHOCTH, 3aTEM UCMLITAHWUIO TOKOM KOPOTKOFO 3aMbIKaHWUSA U, €Cnu He06X0AUMO, NCMILITAHNIO TOKOM KOpOT-
KOrO 3aMblKaHUsi C OrpaHUYEHUEM TOKA, YKAa3aHHOTO HXKE, 3aTeM UCTIbITAHMIO ANEKTPUYECKOW NPOYHOCTM.

10.11.3.2 lMpeaBapuTenbHOE UCNBITAHNE ANEKTPUYECKON NPOYHOCTH

[laHHOEe ucnbiTaHMe NPOBOAAT HA Tpex HOBbIX 06pa3uax. Ana 10.11.3.4 ucnonb3yoT TPU AONONHUTENb-
HbIX 0Bpasua.

[lo npoBeaeHUs1 UCNLITAHUIN TOKOM KOPOTKOTO 3amblkaHus 06pasubl ONTUYECKOrO pasfenuTenbHOro
yCTPOICTBA AOIMKHbI BblaepaTk 6e3 Npo6os UCNbITaHUe 3NEKTPUYECKON NMPOYHOCTM HanpshkeHneM 4 ‘35% kB
AEeNCTBYIOLLIETO 3HAYEHUA, NPUNOXEHHOTO MexXxay uckpobe3onacHon U UCKPOONACHONW 4acTAMU ONTUYECKOIO
pa3aenuTenbLHOro yCTPOWCTBa.
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10.11.3.3 McnbiTaHWe TOKOM KOPOTKOTO 3aMblKaHUs

Tpu o6pasua ONTUYECKOro pasaenuTenLHOrO yCTPOWCTBA AOMMKHbI ObiTh UCNLITAHLI TOKOM KOPOTKOTIO 3a-
MblKaH1s. HanpsbkeHne B pa3OMKHYTON UCTLITATENBHOM LIENU JOMKHO ObiTh U,. JOCTyNHasA MrHOBEHHas Ha-
rpy304Has CnocoGHOCTL UCNbITATENLHON LENU AOMKHA ObiTb HE MeHee 200 A. UcnbiTatenbHas uenb A0IKHA
ObITb COEAMHEHA C ONTUYECKUM Pa3fenuTenibHbIM YyCTPOMCTBOM TaK, YTOObI UCNLITATENbLHLIA TOK NOAABAarncA
Yyepes UCKPOOMACHYH YacTb ONTUYECKOTO pa3fiennTensHOro yeTpoicTea. Mpu ucnbiTaHum A0NyckaeTcs ocra-
BMTb NOAKIOYEHHBIMI 3aLUMTHLIE KOMIMOHEHTLI UK Y3Mbl, KOTOPbIE ABNAAIOTCA YaCTbiO Lieny.

10.11.3.4 WcnbiTaHWE TOKOM KOPOTKOrO 3aMblKaHMs C OrpaHM4YeHneM Toka

Ecnu onTudeckne pasgenurenbHble YCTPOWCTBA MMEKOT MOCNEAOBATENbHO COEAMHEHHbIE 3aLUUTHLIE
NPeaoXpaHMTENN UMK PE3UCTOPLI, OrPaHUYMBAIOLLME TOK, TPU AOMNONHUTENbLHLIX 00pa3sL|a onTMYecKoro pasae-
NUTENbLHOTO YCTPOKCTBA AOMKHbI ObITh BblAEp>KaHbl Npyu 1,7-KpaTHOM 3HA4YEHWM HOMMHANBLHOIO TOKa Npeao-
XpaHuTens unum 1,5-kpaTHOM pacCUNTaHHOM TOKE KOPOTKOTO 3aMblKaHWUA Yepes pe3ucTop B YCNOBUAX HEUC-
NpaBHOCTU, NOKa TEMNepaTypa He AOCTUTHET PaBHOBECHUS.

10.11.3.5 UcnbiTaHWe aneKTPU4eCcKoi NPOYHOCTH

Kaxxabin obpasel, AomkeH BbiaepxmBaTh 6e3 npobos UCNbITaHWE Ha ANEKTPUYECKYI0 NPOYHOCTL Ha-
npsbkeHnem 2U + 1000 B unu 1500 B aeicTeyioLero 3Ha4eHusl, B 3aBUCUMOCTH OT TOrO, Kakasi U3 BENUYMH
OornbLUe, NPUINOXEHHOIO MeXay UCKPOGe30nacHoi N MCKPOONacHOK CTOPOHAMK ONTUYECKOTO pasaenuTenbHO-
ro yctpomncrsa B Te4eHue (65 + 5) c.

Mpu ucnbITaHUM ONTUYECKUE pPa3aENUTENbHbIE YCTPOWCTBA HE A0MKHLI B30PBATLCA UMW 3aropeThes Npu
UCMbITAHUWN TOKOM KOPOTKOTO 3aMblKaHMS U TOK HE JOJKEH NPeBbiwarh 1 MA NPU UCMLITAHUSAX HA ANEKTpUYe-
CKYIO MPOYHOCTb.

10.12 TokonpoBoAAwWas CNOCOGHOCTb HEMOBPEXAAEMbIX COeAUHEHUM NeYaTHbIX NnaT

TokonpoBoasiLasa cnocoBHOCTb COeANHEHMS UCNbITLIBAETCS B Te4eHue 1 4 ¢ ToKom, B 1,5 pasa npeBbl-
LWAKOLLMM MaKCUMarbHbIA HENPEPLIBHLIA TOK, KOTOPLIA MOXET NPOTEKaTb B AAHHOW TOYKE B HOPMArbHbIX U
aBapuiiHbIX ycnosusax paboTtbl. [pUMEHEHNE STOTO UCNLITATENBLHOTO TOKA HE AOIMKHO Bbi3blBaTh Pa3MblKaHWe
COEAUHEHNSA UNu ero otaeneHus o1 cyberpara B NGO ToUKe.

11 KOoHTpOsnbHbIE MPOBEPKU U UCTIbITAHUS

11.1 KOHTpPONbHbIe UCNbITAHUA ANOAHBLIX 6apbepoB 6€30NacHOCTU

11.1.1 Bapbepbl 6€30NacHOCTY 3aKOHYEHHOW KOHCTPYKLIUU

KOHTpOnbHOE MCNBITAHUE AOMKHO NPOBOAMTLCA Ha KaxaoMm bapbepe 6€30NaCHOCTM 3aKOHYEHHOW KOH-
CTPYKLUMU ANSA NPOBEPKM NPaBubHON paboTbl BCEX 3NEMEHTOB Bapbepa u CONPOTUBNEHUSA BCEX NPEAOXPAHU-
Tenen. PaspelieHo ncnonb30BaHMe CbEMHbIX BCTABOK AN MPOBEAEHUSI AAHHOTO UCNbITAHUA, ecnu uckpobe-
30MacHOCTb COXPAHSIETCA NMPU CHATbIX BCTaBKaX.

11.1.2 Aunoabl Ans AByXAUOAHbLIX 6apLEPOB YPOBHA «ia»

HanpsikeHue Ha 3aumax Anoa0B A0MKHO BbITb M3MEPEHO, Kak yKa3aHO UX U3roTOBUTENEM, NPU TEMNe-
paType OKpy>KatoLLei cpeabl 40 U NOCne CneayolmX UCMbITaHWI KaXaoro aAuoaa:

a) BosgencTememM Temnepartypbl 150 °C B Te4eHue 2 v;

b) umnynbcamu Toka B cootsetcTeuu ¢ 10.8.

11.2 KoHTposnbHbIe UCMbITAHUA HENMOBPEXaAaeMbIX TpaHcgopmaTopos

IMpU KOHTPOSBHLIX UCMLITAHMAX NPUKNAALIBAEMOE K HEMOBPEXAAEMbIM TpaHCOpMaTopam Hanpspke-
HWe [OMHKHO COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHBIM B Tabnuue 9, rae U — HaubonbLuee HOMUHANLHOE
HanpskeHne nboii ncneITyemoit 06MOTKW. Bpemsa NPpUNOKEHWS UCNbITAaTENbHOTO HANPSHKEHUS 4OIMKHO ObITb
He MeHee 60 c.

B kayecTBe ansTepHaTUBLI, UCTILITAHME MOXET NPOBOAMUTLCA C 1,2-KPaTHLIM UCTILITATENbBHLIM HaNpPsDKe-
HMEM, HO B TeYeHMe Gonee KOpPOoTKOro nepuosa, paBHoro He MeHee 1 c.

Mpunaraemoe HanpsHXeHUe JOMKHO OCTaBaTbCsl NOCTOSIHHLIM BO BPEMS UCNbITaHUSA. TOK BO BpeMs UC-
NbITAHUSA HE JOJKEH BO3pacTaTh BbilLe OXMAAEMOro 3HaYeHUs Ans uenu U B Nio6oe Bpema He AOMKEH npe-
BblLLATb AEWCTBYIOLLEE 3Ha4YEHME 5 MA.

Bo Bpems aTUX UCNbITAHWUI HE AOIMKHO NPOUCX0AUTL NPOBO0s n3onAauuMn mexay obmoTkammn unu mexay
no6oi 06MOTKOM U CEPAEYHUKOM UMK IKPAHOM.
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Tabnuuya 9— HanpsbkeHnss ANA KOHTPOSIbHLIX UCTIBITaHUIA HeNoBpeXAaeMbIX TpaHCOpPMaTopoB

McnbitaTensHoe HanpskeHue, AeicTByloLee 3HaueHne, B, TpaHcdopmaTopa

MecTo NpUNoXeHnUAa ucnbeitatesibHoro € NEPBUUHBIMY 1 BTO-
HanpskeHuA CeTeBoro HeceTeBoro PUYHBIMU OBMOTKaMK B
nckpoGesonacHol Lenu
Mexay BXOAHBIMU U BLIXOAHLIMM OBMOT- 2U + 1000,
Kamm 4U, Ho He MeHee 2500 HO He MeHee 1500 500
Mexgy ntoboit 06MOTKOW U cepAie4HNKOM
W SKpEHOM 2U, Ho He MeHee 1000 | 2U, Ho He MeHee 500 500
Mexay kaxxgoit 0OMOTKOW, MUTatoLLEei uc- U + 1000)
KpoGe3sonacHyto Lenb, 1 nioboii Apyroi Bbl- . 2U, Ho He MeHee 500 500
_ . HO He MeHee 1500
XOAHOW 06MOTKOM
H ogﬂjgﬁlmy keokROR 0BMOTKOR UcKpoGesonac- 2U, Ho He MeHee 500 | 2U, Ho He meHee 500 500

12 MapkupoBka

12.1 O6wue TpeboBaHUA

O0beM CBEAEHMIA, YKa3blBaeMbIX B MAPKMPOBKE UCKPOOE30NacHOro U CBSI3aHHOTO 060pyAOBaHuUS, 401-
»XeH cooTBeTcTBOBaTL MOCT 37670.0. TekCT npeaynpeauTenbHbIX HAANUCER, €CNU OHN NPUMEHAIOTCA, A0N-
>KEH COOTBETCTBOBATbL TEKCTaM npeaynpeauTenbHblix Hagnucen MOCT 31670.0.

Ha obopynoBsaHue, ynosnersopsioLlee TpebosaHusamM pasaena 5.4, HAHOCAT CUMBON «iC». Ecnu Heobxo-
AUMO HaHeCTU MapKMPOBKY OAHOro U3 ApYyrnx BU0B 3aLuThbl, ykasaHHbix B FOCT 371610.0, ee HaHOCAT nocne
cuMBONa «icy.

Ons cessaHHOro obopyaosanus cumsonel Ex ia, Ex ib unm Exic (ia, ib unu ic, ecnu cumson Ex yxe Ha-
HeCeH) A0mKkHbl ObITb 3aKMOYEHbI B KBaAPaTHLIE CKOOKMU.

MpumevaHus

1 MecTo MapKupoBKU BCexX OTHOCHI:LWIXCH K nckpoBesonacHocTu napameTpos, Hanpumep U, L;, C; L, ConT. n,,
BbIGUpPatoT N3 NpaKTUYEeCKUX cooBpakeHuiA.

2 CTaHfjapTHblE CUMBONbI AN1A UCMOMB30BaHUA B MapKUPOBKE U JOKYMEHTaLMn NpuBeAeHs! B pasgene 3 HacTos-
Lero ctangapta u B FOCT 31610.0.

Mo npakTU4EeCKUM COOBPaKEHUSIM MOXET ObITb OFPaHWYEHO UMW UCKNIOYEHO UCMONb30BaHWE KypcuBa
WM NOACTPOYHLIX 3HAKOB 1 UCMOMb30BAHO YNPOLLEHHOE HaNKUcaHue cuMMBOIoB, Hanpumep Uo BmecTto U,

Ecnu o6opyaoBaHue COOTBETCTBYET TpebGoBaHusaM 6.1.2.3, nepeuncrnieHne a), ykasbiBaroT ypoBeHb IP.

Ecnu obopynoBaHue COOTBETCTBYET TpebGoBaHusiM 6.1.2.3, nepevncneHune ¢), MapkuposKka LOMKHA CO-
Jepxatb 3HaK «X» cornacHo TpeboeaHusam K Mapkuposke MOCT 371670.0 n B ceptucpukate AOMKHbI ObITb
yka3aHbl TpeboBaHuA crneuuansHbIX YCrIoBUIA MPUMEHEHUS.

Ecnu o6opyaoBaHue He COOTBETCTBYET TpeboBaHusaM 6.3.13, MapKuposka [OMKHA COAEPKATb 3HAK «X»
cornacHo TpeboeaHusam K Mapkuposke FOCT 371670.0 n B ceptudpmkate AOMKHbI ObiTb YKa3aHbl TpeboBaHuA
cneyuarnbHbIX YCITOBUIN NMPUMEHEHUS.

Ecnu o6opygosaHme Heo6X0aMMO 3aLUUTUTL OT BHELLHET0 MEXaHWYECKOro BO3AeiCTBus, YTobbl He A0-
MyCTUTb NPEBbILLEHUs yKa3aHHbIX 3Ha4eHuin (10.7) yaapHoii aHeprn, nogpobHbie TpeGoBaHMsa fOMKHbI ObITb
yKasaHbl, Kak crneuuanbHble ycrnoBus 6€30nacHOro NpUMEHEHNs!, MapKUpPosKa AOMKHA COAePKaTb 3HAK «X»
cornacHo TpeboBaHusim kK Mapkuposke TOCT 371670.0 n B ceptudukate gomkHbl ObITb yka3aHbl TpeOOBaHUSA
crneumanbHbIX YCIOBUA NPUMEHEHNUS.

Kaxkaas eguHuua obopyaoBaHusi, KOTOpoe COOTBETCTBYET TpeboBaHMAM nNpunoxeHus G, AomkHa ObiTb
OONONMHUTENBHO NPOMapkupoBaHa cnoBoM «FISCO» nocne ykaszaHus ero pyHKUMI, HAanpuMep UCTOUHUK Nu-
TaHus, NoneBoe YCTPONCTBO UMK OKOHEYHOE COornacyloLuee ycTponcTBo.

Mpu ucnonb3oBaHuu 060PyAOBaHUA, UMEIOLLEr0 ABOWHYKO MapKWPOBKY, NO3BOMNSIOLLYIO €r0 UCMonb3o-
BaTb Kak B cucremax FISCO, Tak 1 B 06bI4HbIX MCKpOBEe3onacHbIX CUCTEMaX, HEOBXOAMMO pasnuyaTb MapKu-
poBky FISCO 1 MapkupoBKy 06bl4HOI MCKPOGE30nacHO CUCTEMBI.
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Ana nerounnkos nutanusa FISCO HeoGxoaMMO yKasblBaTh BbIXOAHbIE napamMetpbl Uy, L, Cy, Ly, Py u
Ly/R,, v ans nonesbix yCTpoicTB FISCO u orpaHnuutenen BbIXOAHbIE U BHYTPEHHWE napamMetpsbl U, 4, G, L,
P v L/R, ykasbiBath He Tpebyetcs.

12.2 MapkupoBKa Coe AUHUTESbHbIX YCTPOWCTB

CoeagnHuTenbHble YCTPOMCTBA, KNEMMHbIE KOPOOKU, BUITKM U PO3ETKM MCKPOBE30MacHOro N CBA3aHHOIO
obopynoBaHusa OMKHbI OblThb YETKO NPOMAPKUPOBAHbI M Nerko naeHTuduuymuposatbcs. Ecnu ana aton uenu
MCMONb3YIOT LBET, TO 3TO AOIMKEH ObITb ronyboi UBeT Ans nckpobe3onacHbIX COeAUHEHWUN.

Ecnu yactu obopyaoBaHusa Unm pasnuyHble areMeHTbl 000pya0BaHUA COeAUHEHBI Mexay coBom ¢ no-
MOLLIbIO BMITOK 1 PO3ETOK, NMoCrneaHne JOMkHbl ObiTb MAEHTUMDULMPOBAHbI KaK cogepXalLlime ToNbKo uckpobe-
3onacHsle Uenu. Tam, rae Ans 9TOM Lenu UCMonb3yIoT LIBET, OH AOIMKEH ObITb ronyobim.

JononHutenbHO AomkHa ObiTb 06ecrneyeHa AOCTATOMHAs M NOHSATHAs MapkKUpoBKa Ana obecneveHus
NpaBUNbLHOrO COEAUHEHUS ANA BCEN UCKPOOE30nacHOM Lenu B LIEnom.

MpuMeyaHue — [nA aToi Lienn MoryT noTpeboBaThCA JONONMHUTENBHBIE TAabNUYKM Ha BUNKaxX WKW poseTkax
UMW OKOMO HUX. ECNK NpaBUnbHOCTL COEAUHEHUS! HE BbI3bIBAET COMHEHMIA, AOCTATOYHO TaBNUYKK HA 06OPYAOBaHUN.

12.3 MpeaynpeauTtenbHbie HAANUCHU

Ecnu Ha oGopyaoBaHue HeoOX0AMMO HAaHECTU Kakylo-nmbo U3 cneaylowmx npeaynpeautenbHbiX Haga-
nucen, Tekct u3 Tabnuupl 10 nocne cnosa «MNPEOYIMNPEXXOEHME» MOXHO 3aMeHsATb TEXHUMYECKW IKBUBA-
NEHTHLIM TEKCTOM. HeckonbKo npeaynpeanTenbHbIX HAANUCEN MOXHO 00beaUHATL B OA4HON SKBUBASNEHTHOW
npeaynpeauTenbHON HAAMUCK.

Tabnuya 10 — TekcT NpegynpesnTenbHbIX HaANMCen

MyHkT | Pasgen NPEAYNPEXXAEHWE

a) 7.41 NPEOYMNPEXXAEHNE — NCMOJTb30BATb TOJbKO BATAPEN YYYYY
(rne Y — HauMeHoOBaHWe M3roToBUTENe SNEMEHTOB U TUN 3neMeHTa unun batapen)

b) 7.4.8 MNPEOYNPEXOEHVME — HE 3AMEHATH BATAPEIO, EC/IM BO3MOXHO MPUCYTCTBUE
B3PLIBOOIMACHOW CPEAbI

c) 7.4.9 MPEOYNPEXOEHUE — HE 3APSMXATbL BEATAPEIO B ONACHOW 30HE
d) 7.4.8 NPEOYMNPEXAEHWNE — HE OTKPbLIBATb, ECITM NMPUCYTCTBYET B3PbIBOOMNACHAA CPEJA

12.4 Mpumepbl MapPKUPOBKU

Hwxe npuBedeHbl NpuMepbl MapKUPOBKK.
a) ABTOHOMHOE nckpobesonacHoe o6opyaoBaHue

C TOME LTD (KomnaHus)
NENDPKNHIOBLIA MPUEMHUK TUMA 3
OExia lIC T4

-25°C<Ta<+50°C

MO3KExX ExOC 04 ****

CepuitHbIi Homep XXXX

b) UckpobGesonacHoe o6opyaoBaHue, npegHasHa4YeHHOE ANs NOAKMIOYEHUS K ApyroMy 060pyaA0BaHUIO

M HULOT
MPEOBPA3OBATENb TUMA 12
1Exib 1IB T4

ACB No: Ex05****

L{10 MKkTH C;: 1200 no
U:.28B L: 250 mA

P :13Br
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¢) CesAsaHHoe 060opyoBaHne

J SCHMIDTA.G.

BJITIOK MNTAHUA TUNA 4

[Exib] |

ACB No. Ex05****

U,:2508B P,:0,9B1

1,: 150 MA U,:24B

L, 20 Ml Co : 4,6MkD

d) Cea3aHHoe 060pyi0BaHUe ¢ B3pbIBOHENPOHULIAEMON 060N0UKON

PIZZA ELECT. SpA

1Exd [ia] IIB T6

ACB No.: Ex05****

U, :250B P,: 0,981
U,:36B 1,:100 mA
Co: 0,31MkD Ly,:15MMH

CepuitHbin Homep XXXX

e) UckpobesonacHoe 060pya0BaHME C YPOBHEM B3PbIBO3ALLUUTDI «iC»

M HULOT

Mpeo6Gpasosarens TuNa 12A
2Exic 1IB T4

ACB No: Ex05****

U:28B C=0

f) MckpoGesonacHoe 060pyaoBaHMe C ypOBHEM B3pbIBO3aLUTLI «ib» € BLIXOAHBIMKU NapamMeTpamu «ia»

PRAHA ELECT
1Exib [ia lIC] IB T6
ACB No: ExQ9****

U:30B U,56B

/i 93 MA P,:0,014 Br
L. 0,01 M1 1,10 MA
Ci: 0,031 mk® L,: 0,15 Ml
CepuiiHbin Homep XXXX C,: 35 Mmk®

rae ACB — HasBaHuMe unu 3HaK ucnbiTaTenbHOW OpraHu3auuu.

13 dokymeHTaums

[oKyMeHTaUuus1 [0fDKHA BKMIOMATb MHCTPYKUMM B COOTBETCTBUM C TPeBOBAHUAMM K MHCTPYKLMAM
FOCT 31610.0, a Take cnegyowyto nHgopmaumio:

a) aneKkTpuyeckue napaMmeTpbl 4Ns NpMHUMNA Lenoro obbekra:

1) ANA UCTOYHMKOB NUTAHUS — BbIXOAHbIE AaHHbIE, Hanpumep U, 1,, P, n, ecnn HyxHo, C,, L, u/mnu
JonycTumoe cootHoweHue L /R,;

2) ANsi NPUEMHUKOB SHEPrMn — BXOAHbIE iaHHbIe, Hanpumep U, I, P, C;, L; n cooTHoweHue L/R;;

b) nobble cneumanbHbie TPeGoBaHKSA N0 YCTAHOBKE, TEXOOCNY>KMBAHMIO N0 HANPSHKEHMEM U dKCnnya-
Tauuu.

MpumeyaHue — KOHTPONLHLIA YepTex — pekoMeHyemas dopMa oObeMHeHNs] UHdopMaLMKM O NOAKITIoYe-
HUK U crieymanbHbX TpeboBaHMii N0 MOHTaXY W aKCyaTaLuu,

C) MakcuMmarnbHoe 3HauyeHue U, KOTOpoe MOXET ObiTb MPUIIOXKEHO K 3aXKMMaM MCKPOONAacCHbIX Lenen
UM cBA3aHHOro 06opyaoBaHMUS;

d) nobble cneumanbHble YCNOBUS, KOTOPbIE MPUHATLI NPY ONPeAeneHu BUAa 3aLmMTbl, HaNnpuMep, YTo
HanpsbkeHue AO0IDKHO NOCTYNaTh OT 3aLUTHOTO TpaHcopmMaropa unu Yepes amoaHbii 6apbep 6e3onacHoCTy;

€) COOTBETCTBUE UNN HECOOTBETCTBUE TpeboBaHusaM 6.3.13;

f) 0603HaYeHMe NOBEPXHOCTN 0OONOYKM B Cy4yae, eCru OT 3TOr0 3aBMCUT UCKPODE30NacHOCTb;

g) YCNOBUs OKpYXaloLLei cpefbl, B KOTOPbIX MOXET UCMOMb30BaThCA 060pya0BaHUE;

h) ecnu npumMeHsieTcs npunoxxeHue F, B JOKyMEHTaLUM A0MKHbI ObiTb YKa3aHbl CTENEHb 3arpsi3HEHUS U
KaTeropus NepeHanpsHKEHUs.
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MpunoxeHue A
(obs3aTenbHoe)

OueHKa UCKpoGe30nacCHbIX IMeKTPUYECKUX Lenen

A.1 OcHoBHbIe KpuTepun

NckpobesonacHas Lernb LoSKHa Y,0BNEeTBOPATb TPEM OCHOBHBIM TpeGoBaHUAM:

a) He Bbl3bIBaTb UCKPOBOro BOCANaMeHeHUA NPy UCbITaHUK Lienn Unmn ee oLeHKe B COOTBETCTBUN C TpescBaHMHMM
pasgena 10 fns ykasaHHOro ypoBHs Lenu (cM. pasgen 5) u rpynnbl snekTpoobopyaoBanus (cM. pasgen 4);

b) He Bbl3biBaTL BOCMIaMeHEHUS OT HarpeThIX NOBepXHOCTel. TeMnepaTypHeblii knacc uckpobesonacHoro obopygo-
BaHWSA AOMmKeH ObITb onpegeneH B cOOTBETCTBUM ¢ 5.6 U TpeboBaHUAMM K TeMnepaType [OCT 31610.0. TemnepaTypHas
Knaccudmkaums He LoMKHa NPUMEHSTLCS K CBS3aHHOMY 3eKTpoobopynoBaHuio;

¢) uckpobesonacHas Lienb omkHa ObITb COOTBETCTBYIOLMM 06pa3soM oTaeneHa oT Apyrux Lenei.

MpumMmedyaHus

1 TpeboBaHue, yKkasaHHOE B MEPEYNCIIEHUM a), MOXET ObiTb BbINOSIHEHO MpPOBEAEHWEM OLieHKW. [Ins aToro He-
06X0AUMBI TOYHBIE AaHHBIE O HANPSHKEHUM, TOKE W TakMxX napameTpax Lenu, Kak eMKOCTb U UHAYKTUBHOCTb Ha rpaHu-
Lie BocrnaMeHeHus. B Taknx ycroBusix Lenb MOXeET ObiTb OLieHeHa, Kak uckpobesonacHas, ¢ TOUYKA 3peHUs] UCKPOBOTO
BOCMMaMeHeHus.

2 TpeboBaHuWe, yKasaHHOe B NepeyncrneHnu b), MoxeT GbiTb BEINONMHEHO NYTeM OLEHKW MakcUMarnbHbIX Temnepa-
TYP NOBEPXHOCTU 3MEMEHTOB MO UX TEMNOBOMY PEXUMY WUIA MAaKCMManNbHOA MOLLHOCTK, KOTOPas MOXET ObITb K HUM Mo/-
BefeHa B COOTBETCTBYIOLLMX YCIIOBUSAX NMOBPEXTEHNS.

3 TpeboBaHue, yKazaHHOE B NEPEYNCIIEHUM C), MOXKET BbITb BHINONHEHO NyTeM 06ecnevYeHnsl COOTBETCTBYIOLLIUX
nyTel YTEYKM U SMeKTpUYecKuX 3a30poB, a Takke NPUMEHEHUEM 3MEMEHTOB, YAOBNETBOPSIOWMX TpeboBaHUAM MO pas-
Jdeny 8, Hanpumep TpaHcopMaTopoOB, TOKOOrPaHUUYUTENbHLIX PE3UCTOPOB.

A.2 OueHKa ¢ Ucnonb30BaHMEM XapaKTepUCTMK UCKpoGe3onacHOCTHU U Tabnuy

Ecnu uens, olyeHnBaemas Ha uckpobeaonacHoCTb, NpUbnmKaeTca K NpocToi Lenu, AN KOTOPOi UMEETCa 3TanoH-
Has 3aBUCUMOCTb, TO NPU NPOBEAEHWUM OLIEHKM HYXHO UCMOSb30BaTh XapaKTepUCTUKU UCKPOBE30NacHOCTH, yKkasaHHbIe Ha
pvcyHkax A.1—A.6 unu B Tabnuyax A.1 n A.2 ¢ y4eToM BO3MOXHBIX YCIIOBUIA NOBPeXAEHUS B COOTBETCTBUN C pasfenoM 5
1 koacbhmmeHToB GesonacHocTH B cootBeTcTBUM ¢ 10.1.4.2.

OB6bI4HO JoMmKHa NPUMEHSITLCA cnegytowas npoueaypa:

- OMpeAensoT caMyro HebnaronpPUATHYIO NPAKTUYECKYIO CUTYaLUIO C Y4ETOM AOMNYCKOB AN areMeHToB, KonebaHuii
HanpsXXEHWUS MUTaHWUSA, NOBPEXAEHNIA U3ONAUUN N ANEMEHTA;

- 3aTeM, ucxoas U3 Tpebyemoro koadpdulmeHTa 6e3onacHOCTU, KOTOPLIN 3aBUCUT OT TUNa Lenu (cM. 10.1.4.2), a
TaKKke OT YPOBHs Lienu anekTpoobopyaoBaHUs (CM. pasgen 5), Nony4aoT U3MEHEHHYI0 Lenb, KOTOPYIO MOXHO OLieHMBaTb;

- NPOBEPSIOT NPUEMNEMOCTb NapaMeTpoB NONYHEHHON Lienn CpaBHEHWEM C XapaKTepucTukamm uckpobesonacHo-
CTW, YKasaHHbIMU Ha pucyHkax A.1—A.6 unu B Tabnuuax A.1 n A.2.

Mony4YeHHyto AN OLEHKM LieNb MOXHO UCMNbITHIBATL C NOMOLLBIO UCKpOoOoDBpa3sytoLwero MexaHuama, ecrnim ucneliTaHue
npefnoYuTaloT OLIEHKe.

MpumedyaHune — [aHHble, NpeAcTaBneHHble Ha pucyHkax A1—AB 1 B Tabnuuax A.1 u A.2, OTHOCATCS TONBKO K
NPOCTbIM LensiM. Bo MHOrMx criydasx ux MoxeT 6biTb TPYAHO NMPUMEHWUTL ANA OLEHKM MCKpo6e30nacHOCTU uenei, BeTpe-
YaloLMXCsa Ha npakTuke. Hanpumep, MHOTME UCTOMHUKN MUTaHUSA UMEIOT HENMMHENHBIE XapaKTEPUCTUKN U He MOTYT ObiTb
OLeHeHbl Mo XapaKTepucThkam Mckpobe3onacHOCTH, Tak Kak pucyHoK A.1 MOXeT 6biTb UCNONb30BaH TONLKO B cydae,
Korga Lenb npeAcTaBneHa anemMeHToM unu 6atapeei ¢ nocnefosaTenbHO NOAKNIOHEHHBIM TOKOOrPAHUYNTENBHBIM Pe3i-
CTOpoM. [0 3TOI MpUYKNHE HerNMHENRHbIE LUenu, Hanpumep Leny NoCTOAHHOrO TOoKa, BbI3OBYT BOCNNamMeHeHne npu Gonee
HU3KUX 3HAYEHUSX TOKa, YeM Te, KOTOpble MOXKHO MPOrHO3UPOBaTbL MO PUCYHKY A.1 Ha OCHOBE HaNPSXEHWS XONOCTOro
Xofa U ToKa KOPOTKOro 3aMblkaHWs. B HEKOTOpbIX TUMaxX HeMUHENHbIX Lienei MakcMMarbHblih AONYCTUMBIA TOK MOXET
COCTaBNATb TOMNbKO 1/5 OT TOKa, NPOrHO3MpPYyeMoro No xapakrepucTukaM UckpobesonacHocTu. Heobxoanmo ybeautees B
TOM, YTO OLIEHKW BBLIMOSHSAOTCA TONMbLKO ANA Cly4YaeB, KOrAa paccMmatpuBaemMasi Lernb MOXeT BbiTb NpeacTaBneHa oaHowW
U3 NPOCThIX Lieneit, ANA KOTOpbIX NPeAocTaBneHa nHgopmaums. Mmetowanca B Hanu4Ymm MHOopMaLmus orpaHudeHa u He
MOXET OXBaTUTb BCe Npobriembl, BO3HUKaIOLLME NPU KOHCTPYUPOBAHUM UCKpoBe3onacHbIX Lieneil.

A.3 MNpumMepbl NpocTbiXx Lenewn

a) MNpocTasa MHAYKTUBHaS Lenb

UTobbl 6onee nogpo6HO NPOMNNIOCTPUPOBATL NPOLEAYpPY OLEHKM UCKPOBEe30nacHOCTU, HYXHO pacCMOTPETh Lenb
ans anekrpoobopynoBaHus noarpynnbl [IC, cocToALLYIO0 M3 UCTOUHUKA NMUTaHWA B BUAE drieMeHTa unu batapeun Hanpsbke-
Huem 20 B v nocriefoBaTeNnbHO YCTaHOBMEHHOro HEMOBPEXAaeMOro TOKOOrpaHUYUTENBHOMO Pe3ncTopa ConpoTUBIEHnEM
300 OM, K KOTOpOW MNOAKITIOYEH MHAYKTUBHEIA aremMeHT conpoTueneHmem 1100 OM u nHgyktmBHocTbio 100 MITH, Kak no-
KasaHo Ha pucyHke A.7.
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3HayeHus 300 u 1100 OM — MUHUManbHble, @ 100 M[H — MakcumanbHoe 3HayeHue. HyxxHo npoBecTn e pas-
JenbHble OLEHKU: ofiHY, 4Tobbl y6eanTbes, YTO caM UCTOYHMK NMUTaHWS UckpobesonacHblit, BTOpylo — YTo6bl y4ecTb Bu-
SAHWE NOAKIIOYEHHON Harpy3ku. OLEHKY NpoBOAAT cneaytomm obpasom:

1) UcTOYHUK nuTaHus

MocnepoBaTensHOCTL OLEHKN:

1) B3HaueHne ToKoOrpaHUYUTENBHOMO PE3UCTOpa YCTaHaBNUBAKOT paBHLIM MUHUManNbHO 300 OM, YTO COOTBETCTBYET
Hanbonee HebnaronpuaTHoOMy cnydato. Ecnun aToT peanctop He oTBeYaeT TpeboBaHWUSAM B OTHOLLEHUN HENOBpPEXAaeMo-
ctu (cM. 8.4), NnpUMEHEHWE OfHOrO NOBPEXAEHUA (CM. pasgen 5) BLI30BET U3MEHEHUE Lienu, Npu SToM pesucTtop GyaeT
cyMTaThcA KOPOTKO3aMKHYTBIM. [py Takom nospexaeHun nutaHue 6onee He Gyaer nckpobesonacHbIM.

Heobxoaumo Takke onpefennTb MakcuManbHoe 3HavyeHUe HanpsixeHusi 6atapeun B cootBeTcTBUU C 7.4.3. HyXHO
NPUHSATL MakcUMaribHoe HanpshxeHue 6atapen paBHbIM 22 B.

Il) MakcumanbHbIA TOK KOPOTKOro 3aMblkaHus paBeH 22/300 = 73,3 MA.

MockonbKy NpW STOM YCIOBUM LieNb CTAHOBUTCS OMUYECKON, MPUMeHeHWe TpeboBaHuii pasgena 5 n 10.1.4.2 paet
N3MEHEHHYI0 Lienb, B KOTOPOI TOK KOPOTKOro 3aMblKaHuA yBenuyeH o 1,5 x 73,3 = 110 MA.

1) U3 Tabnvybl A.1 MOXHO BuAETb, YTo Anst nogrpynnbl 1IC MUHUManNbLHLIA TOK BOCMITaMEHEHUS AN OMUYECKON
Lienun ¢ HanpshkeHneM NCToYHWKa NUTaHna 22 B paBeH 337 MA. VICTOYHUK NUTaHWS B 3TOM Crlydae MOXET ObiTk OLEHEH Kak
McKpobe3onacHbIi ¢ TOYKKU 3peHNST UCKPOBOIO BOCMITAMEHEHWS.

2) MNopgkrtodeHne Harpysku

MocnenoBaTensbHOCTL OLEHKM:

I) MakcnmanbHoe HanpsixeHue 6aTapen pasHo 22 B. Mockonbky 300 n 1100 OM — MUHMManbHbIE 3HA4YEHUSA, MaK-
CUMarnbHO BO3MOXHEIA TOK B Harpyake paBeH 22/(300 + 1100) = 15,7 MA. Hukakue NoBpeXAEHUs1 He paccMaTpUBaIoT,
nockonbky peauctop 300 OM ABnseTcA HenmoBpexXgaeMbiM, a NOBPEXAEHUe UHAYKTMBHOTO 3rieMeHTa B pe3yrnkraTe KopoT-
KOro 3amblkaHus BeAeT K (hOpMUPOBAHUIO PAaCCMOTPEHHO BhILLE Lienu.

II) Ans npumeHeHnsa TpeboBaHwuii pasgena 5 n 10.1.4.2 Heobxop Mo, 4Tobbl Npyn KoadduymeHTe besonacHocTn 1,5
ToK Uenu 6bin yBenuyeH go 1,5 x 15,7 = 23,6 MA.

II1) B cootBeTCTBUU € pucyHKoM A.4 ana noarpynnel |IC npu nHaykTuBHocTn 100 MIH MUHMManNEBHLIA BOCNNaMeHs-
FOLLIMIA TOK A5 UCTOMHMKaA HanpsxeHnem 24 B paBeH 28 MA. [o3ToMy Lienb MOXeT BbITb OLieHeHa kak nckpobesonacHas ¢
TOYKM 3PEHNS UCKPOBOro BOCMNaMeHeHUst npuMeHuTeneHo K nogrpynne |IC.

MpumeyaHusa

1 [ANna HanpsKeHWA XonocToro XoAa 3HauuTensHo HUXe 24 B cnefyeT NpUMeHATL CXeMY, yKasaHHyIo Ha pucyHke A.6.

2 lNpuBeAeHHble BhILe OLEHKU OTHOCATCA K UHAYKTUBHOMY 3MIEMEHTY € BO3AYLUHLIM cepAedyHukoM. Ecnu nHayk-
TUBHbIA 31IeMEHT UMEeEeT Xene3Hblil cepaeYHUK, Takne OLEHKU MOXHO paccmaTpuBaTb TONbKO Kak npubnusutencHble, U
noTpebyeTcs UCMbITEIBATL Lienb ¢ NPUMEHeHeM UckpoobpasytoLero MexaHuama (npunoxerue C), 4Tobbl YCTaHOBUTD,
ABMNAETCH UMW He ABNSETCA LUenb WcKpobesonacHol. Ha npakTuke, ecrniv oLeHKa OCHoBaHa Ha U3MEPEHHOM 3Ha4YeHUM
WHOYKTUBHOCTW, MUHUMASIbHBIA TOK BOCMNIaMEHeHUs 00bI4HO, HO He Bcerga, bonbLue, YeM 3Ha4YeHue, NonyYeHHoe B pe-
3yneraTe OLeHKH.

b) MpocTan emkocTHas Uenb

Llenk, nokasaHHasa Ha puUcyHKe A.8, npegHaszHa4YeHa Ans NpUMeHeHUs B anekTpoobopyaoBaHun rpynnel |. OHa co-
CTOWUT M3 NocrefoBaTeNLHO COeANHEHHbIX GaTapeit HanpsikeHnem 30 B, HemoBpeX4aeMoro TOKOOrpaHUYUTENbHOrO pe-
3uctopa conpoTtueneHnem 10 kKOM K KoHaeHcaTopa eMkocThio 10 Mk®. B npegnaraemMom npumepe 3Hadenusa 30 B u
10 MK® — MakcumanbHble, a 10 KOM — MUHMManbHoOe 3HaYeHue.

MpoBOAAT fBe OTAENbHbIE OLUEHKW: OfHY — YTOOLI YOEAUTLCH, YTO caM UCTOYHUK NUTaHWA uckpobesonacHbli, 1
BTOPYIO — YTOBLI y4ecTb NPUCYTCTBUE KOHAEHCaTopa.

1) MleTouHMK nuTaHua

MocKoneKy npoueaypa OLEHKU NpakTUYecKn aHanormyHa npoLeaype, oNMCaHHOW B nepedncneHnmn a) 1), AononHu-
TenbHbIX JaHHbIX NPUBOAUTE He TpebyeTcsA. MCTOMHNK NUTaHNS MOXET paccMaTpuBaThCs, kak Mckpobe3onacHbIf, ¢ TOYKN
3pEeHUs UCKPOBOro BocMnaMeHeHus ¢ koaddpuuymeHtom 6esonacHoctu cs. 100.

2) KoHpeHcaTtop

MocrnenoBaTenbHOCTb OLIEHKM:

I) MakeuManbHoe HanpskeHue Gatapeu pasHo 30 B, a MakcuManbHas eMKocTb paBHa 10 MK®. Hukakue nospex-
JeHUst He paccMaTpumBaloT, Tak Kak pesuctop conpotuerneHneM 10 kKOM SIBNSETCA HenoBpexaaeMbiM, a HEUCNPaBHOCTb
€MKOCTU BCreACTBME KOPOTKOrO 3aMblkaHusl Unu obpbiBa BeeT kK (hOPMUPOBaHUIO LieNKn, paccMOTPEHHON B b) 1.

II) MpumeHeHune Tpeboranuit pasgena 5 n 10.1.4.2 Tpebyer, 4utobbl npu koaddpuumeHTe GesonacHocTn 1,5 Hanps-
XeHwne 6bino yeenuyeHo ao 1,5 x 30 = 45 B.

[I1) XapakTepucTuku uckpobesonacHoCTU Ha pucyHke A.2 Ans rpynnel | NOKa3biBaloT, YTO NpU HanpsxeHun 45 B Mu-
HUManbHas BENUYMHa BoCTNTaMeHsIoLell eMKOCTU cocTaBnsaeT Tornbko 3 MKD, a npu HanpsbkeHun 30 B — Tonbko 7,2 MKD,
No3TOMY Lenb He MOXET BbITb OLeHeHa kak uckpobesonacHasi.

MpuMmeyvaHusa

1 CyuwecTBYyeT HECKOMBKO BO3MOXHOCTEW U3MEHUTb LiENb TaK, YToObl OHa cTana uckpobeszonacHol. 3HavYeHUA Ha-
NPSKEHNA LENU UM eMKOCTU MOTYT GbiTb CHUXKEHbI, UK HEMOBPeXaeMblii pe3ucTop MOXET GbiTb YyCTaHOBNEH Nocneao-
BaTeNbHO ¢ KoHaeHcaTopoM 10 Mk®. Ha pucyHke A.2 nokasaHo, YTo ANs KoHAeHcaTopa eMKOCTbio 10 MKD MUHUManbHoe
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HanpsikeHne BocnnameHeHWa paBHo 26 B. MNMosToMy, ecnu sHadeHne eMKocT 10 MKD HYXHO COXpaHWUTb, HanpsxeHue
6aTapen fomkHo BbITb CHKeHo go 26/1,5 = 17,3 B. B Ka4ecTBe ansTepHaTMBHOrO BapuaHTa 3Ha4eHWe eMKOCTU MOXHO
CHU3UTL A0 3 MKP UMK YCTaHOBUTL HenoBpexaaeMblil pe3UCTop ¢ MUHUMaNbHBIM conpoTuareHnem 5,6 OM nocnegosa-
TenbHO € KoHAeHcaTopoM (Tak kak 10 MkP npu conpoTueneHun pesunctopa 5,6 OM jaeT MUHUMarbHOE HanpsXeHne BOoC-
nnameHeHus;, pasHoe 48 B), uTo Tawke NpuBeET K CO34aHUI0 Lienu, KoTopas MoXeT BbiTk OLieHeHa Kak uckpobesonacHas
B OTHOLLIEHUW UCKPOBOro BOCMIaMEHEHUS AN rpynnbil .

2 CnepyeT UMeTb B BUAY, YTO 3HAYEHUSA MUHUMASBHOMO HamnpsKeHUA BOCnNaMeHeHns Ans eMKOCTHbIX Lenei Ha
pucyHkax A.2 n A.3 NPUMEHSIOT K 3apsiKeHHOMY KOHAEHCaTopy, KOTOpbIiA HE CoefMHEH HenocpeaCTBEHHO C UCTOYHUKOM
nuTaHus. Ha npakTuke, Npu ycroBWK, YTO caM WCTOYMHUK NMUTaAHUA UMEET BbICOKWUA KoaddULUeHT Be3onacHoCTH, Kak B
NPUBEAEHHOM Beille NpuMepe, MOryT BbiTb MPUMEHEHbI XapakTepUCTUKN UCKPOoBe3onacHOCTH, NPEACTaBMNEHHbIe Ha pu-
cyHkax A.2 n A.3. OfHaKo, ecrm UCTOYHUK NUTaHUA UMEeT MUHUMaIbHbIA KO3(dPULMEHT UCKpOBE3oNacHoCTu, ero nog-
KIHOYEHWe K KOHeHcaTopy MOXET NPUBECTUN K CUTYaLMK, Koraa Lens OyAeT UCKPOONacHOW HECMOTPSA Ha TO, YTO OLeHKa Mo
XapakTepucTikam nckpobesonacHocT Ha pucyHkax A.2 u A.3 nokaseiBaeT UckpobesonacHocTb Lienu. OugHKy uckpobeso-
MacHOCTW Takux Lienei Heo6xoAUMO BECTU C NPUMEHEHNEM UCKpOOBpasytoLLero MexaHuama (npunoxexue B).
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1 — MUHUMaNBHBIA BOCTMaMeHAILWUIA ToK /, A; 2 — HanpAXeHWe UCTOYHMKa nuTaHua U, B

PucyHok A.1 — Omunyeckue uenu
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1 — emkocTb C, MK®; 2 — MUHUMarbHoOe BoCMnaMeHsolWwee HanpsaxeHue U, B

M puMmedyaHne — KpVIBbIe COOTBETCTBYHT YKa3aHHbIM 3Ha4YeHWAM TOKOOrpaHUYNTENbHOro pesmcropa

PucyHok A.2 — EMKOCTHble Lenu rpynnb |
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PucyHok A.3 — EMKOCTHbIe Lenu rpynnbi |l
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1 — WHAYKTMBHOCTbL L, H; 2 — MUHUManbHBIN BoCcMamMeHSoWMiA Tok 7, A

MpuMeyaHun
1 UcnbiTaTensHoe HanpsxkeHue Lenu 24 B.
2 YKkazaHHble YPOBHMW SHEPruyn OTHOCATCH K NOCTOSAHHOMY 3HAYEHWIO HAKOMMEHHON B MHLYKTUBHOCTMW 3HEPTUN.

PucyHok A.4 — NHAyKTUBHBIE Lenu rpynnbl
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1 — WHAYKTUBHOCTL L, MI'H; 2 — MWHWMarbHbIA BOCTINaMeHALWWA ToK 7, A

MpuMedvyaHunsa
1 KpvBble COOTBETCTBYHOT 3HAaUYEHUSIM HanpsiXXeHusi Lenun U, Kak ykasaHo Ha pUCyHKe.
2 YpoBeHb 3Heprum 525 Mk Dk cOOTBETCTBYET NOCTOAHHOMY 3HAYEHUIO HAKOMMEHHON B UHAYKTUBHOCTU SHEPTUM.

PucyHok A.5 —HAyKTMBHBIE Lenu rpynnebi |
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1 — WHAYKTUBHOCTb L, MIH; 2 — MWHWManbHbIA BOCNaMeHALWWA ToK 7, A

MpumevaHus
1 KpuBble COOTBETCTBYHOT 3HAUEHUAM HaNPsXeHUs Lenm Uy, Kak ykasaHo Ha pUCYHKe.
2 YpoBeHb 3Heprum 40 Mr/DK COOTBETCTBYET NOCTOAHHOMY 3HAQYEHUIO HAKOMMEHHON B MHAYKTUBHOCTU SHEPTUU.

PucyHok A.6 — UHgykTuBHBbIE Lenu nogrpynmel [IC
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30 B, He Bonee

20 B,
He Gonee

PucyHok A.7 — lNpocTas UHAYKTUBHasA Uenb
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1100 Om, 100 mMH,
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—L

10 kOMm, He MeHee

—L

PucyHok A.8 — lNpocTan eMKoCcTHaA LUenb

— 10 Mk®P, He Bonee
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Ta6nuya A1 — JonycTUMEIA TOK KOPOTKOTO 3aMblKaHWUs B 3@aBUCUMOCTU OT HanpsbKeHUs W rpynnbl arekTpooGopyso-

BaHus
JonycTUMbIl TOK KOPOTKOTO 3aMbIkaHus, MA, AN NoATpynnbl (FpynMbl) aNeKTpooGopyA0BaHUS NOATPY NN U rpynnb! |
HanpsxeHue, e 1B A I
B KoadpdpuumeHT 6esonacHocTU
x 1 x1,5 x1 x15 x1 x1,5 x1 x15
12,0 — — — — — — — —
12,1 5000 3330 — — — — — —
12,2 4720 3150 — — — — — —
12,3 4460 2970 — — — — — —
12,4 4210 2810 — — — — — —
12,5 3980 2650 — — — — — —
12,6 3770 2510 — — — — — —
127 3560 2370 — — — — — —
12,8 3370 2250 — — — — — —
12,9 3190 2130 — — — — — —
13,0 3020 2020 — — — — — —
13,1 2870 1910 — — — — — —
13,2 2720 1810 — — — — — —
13,3 2580 1720 — — — — — —
13,4 2450 1630 — — — — — —
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lpodomxeHue mabnuypl A. 1

[onycTUMbII TOK KOPOTKOTO 3aMblkaHus, MA, AN noArpynnbl (fPynmbl) aNekTpooGopyAoBaHUS NOATPYNn 1 rpynnb! |
Hanpsxerve, Ic 1B 1A |
B KoadhduLmeHT 6e3onacHoOCTU

x 1 x1,5 x 1 x15 x 1 x1,5 x1 x1,5
13,5 2320 1550 5000 3330 — — — —
13,6 2210 1470 4860 3240 — — — —
13,7 2090 1400 4720 3140 — — — —
13,8 1990 1330 4580 3050 — — — —
13,9 1890 1260 4450 2970 — — — —
14,0 1800 1200 4330 2880 — — — —
14,1 1750 1160 4210 2800 — — — —
14,2 1700 1130 4090 2730 — — — —
14,3 1650 1100 3980 2650 — — — —
14,4 1600 1070 3870 2580 — — — —
14,5 1550 1040 3760 2510 — — — —
14,6 1510 1010 3660 2440 — — — —
14,7 1470 980 3560 2380 — — — —
14,8 1430 950 3470 2310 5000 3330 — —
14,9 1390 930 3380 2250 4860 3240 — —
15,0 1350 900 3290 2190 4730 3150 — —
15,1 1310 875 3200 2140 4600 3070 — —
15,2 1280 851 3120 2080 4480 2990 — —
15,3 1240 828 3040 2030 4360 2910 — —
15,4 1210 806 2960 1980 4250 2830 — —
15,5 1180 784 2890 1920 4140 2760 — —
15,6 1150 769 2810 1880 4030 2690 — —
15,7 1120 744 2740 1830 3920 2620 — —
15,8 1090 724 2680 1780 3820 2550 — —
15,9 1060 705 2610 1740 3720 2480 — —
16,0 1030 687 2550 1700 3630 2420 5000 3330
16,1 1000 669 2480 1660 3540 2360 4830 3220
16,2 980 652 2420 1610 3450 2300 4660 3110
16,3 950 636 2360 1570 3360 2240 4490 2990
16,4 930 620 2310 1540 3280 2190 4320 2880
16,5 910 604 2250 1500 3200 2130 4240 2830
16,6 880 589 2200 1470 3120 2080 4160 2770
16,7 860 575 2150 1430 3040 2030 4080 2720
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lpodomxerue mabnauypsi A.1

[lonyCTUMBII TOK KOPOTKOTO 3aMblkaHWs, MA, ANs NoArpynnbl (Fpynmbl) anekTpooGopyAoBaHUS NoArpynn 1 rpynnb! |
HanpsxeHve, Inc 1IB A |
B KoadduruyneHT 6esonacHocTn

x 1 x15 x 1 x1,5 x1 x15 x1 x1,5
16,8 840 560 2100 1400 2970 1980 4000 2670
16,9 820 547 2050 1370 2900 1930 3740 2490
17,0 800 533 2000 1340 2830 1890 3480 2320
171 780 523 1960 1310 2760 1840 3450 2300
17,2 770 513 1930 1280 2700 1800 3420 2280
17,3 750 503 1890 1260 2630 1760 3390 2260
17,4 740 493 1850 1240 2570 1720 3360 2240
17,5 730 484 1820 1210 2510 1680 3320 2210
17,6 710 475 1790 1190 2450 1640 3300 2200
17,7 700 466 1750 1170 2400 1600 3260 2170
17,8 690 457 1720 1150 2340 1560 3230 2150
17,9 670 448 1690 1130 2290 1530 3200 2130
18,0 660 440 1660 1110 2240 1490 3170 2110
18,1 648 432 1630 1087 2188 1459 3083 2055
18,2 636 424 1601 1068 2139 1426 3000 2000
18,3 625 417 1573 1049 2091 1394 2935 1956
18,4 613 409 1545 1030 2045 1363 2871 1914
18,5 602 402 1518 1012 2000 1333 2807 1871
18,6 592 394 1491 995 1967 1311 2743 1828
18,7 581 387 1466 977 1935 1290 2679 1786
18,8 571 380 1441 960, 1903 1269 2615 1743
18,9 561 374 1416 944 1872 1248 2551 1700
19,0 551 367 1392 928 1842 1228 2487 1658
19,1 541 361 1368 912 1812 1208 2465 1643
19,2 532 355 1345 897 1784 1189 2444 1629
19,3 523 348 1323 882 1755 1170 2423 1615
19,4 514 342 1301 867 1727 1152 2401 1600
19,56 505 337 1279 853 1700 1134 2380 1586
19,6 496 331 12568 839 1673 1116 2359 1572
19,7 448 325 1237 825 1648 1098 2337 1558
19,8 480 320 1217 811 1622 1081 2316 1544
19,9 472 314 1197 798 1597 1065 2295 1530
20,0 464 309 1177 785 1572 1048 2274 1516
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lpodomxeHue mabnuypl A. 1

[onycTUMbII TOK KOPOTKOTO 3aMblkaHus, MA, AN noArpynnbl (fPynmbl) aNekTpooGopyAoBaHUS NOATPYNn 1 rpynnb! |
Hanpsxerve, Ic 1B 1A |
B KoadhduLmeHT 6e3onacHoOCTU

x 1 x1,5 x 1 x15 x 1 x1,5 x1 x1,5
20,1 456 304 1158 772 1549 1032 2219 1479
20,2 448 299 1140 760 1525 1016 2164 1443
20,3 441 294 1122 748 1502 1001 2109 1406
20,4 434 289 1104 736 1479 986 2054 1369
20,5 427 285 1087 724 1457 971 2000 1333
20,6 420 280 1069 713 1435 957 1924 1283
20,7 413 275 1053 702 1414 943 1849 1233
20,8 406 271 1036 691 1393 929 1773 1182
20,9 400 267 1020 680 1373 915 1698 1132
21,0 394 262 1004 670 1353 902 1623 1082
21,1 387 258 989 659 1333 889 1603 1069
21,2 381 254 974 649 1314 876 1583 1055
21,3 375 250 959 639 1295 863 1564 1043
21,4 369 246 945 630 1276 851 1544 1029
21,5 364 243 930 620 1268 839 1525 1017
21,6 3568 239 916 611 1240 827 1505 1003
21,7 353 235 903 602 1222 815 1485 990,0
21,8 347 231 889 593 1205 804 1466 977,3
21,9 342 228 876 584 1189 792 1446 964,0
22,0 337 224 863 575 1172 781 1427 9561,3
221 332 221 851 567 1156 770 1394 929,3
22,2 327 218 838 559 1140 760 1361 907,3
22,3 322 215 826 551 1124 749 1328 885,3
22,4 317 21 814 543 1109 739 1296 864,0
22,5 312 208 802 535 1093 729 1281 854,0
22,6 308 205 791 527 1078 719 1267 8447
22,7 303 202 779 520 1064 709 1253 835,3
22,8 299 199 768 512 1050 700 1239 826,0
22,9 204 196 757 505 1036 690 1225 816,7
23,0 290 193 747 498 1022 681 1211 807,3
231 287 191 736 491 1008 672 1185 790,0
23,2 284 189 726 484 995 663 1160 773,3
23,3 281 187 716 477 982 655 1135 756,7
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lpodomxerue mabnauypsi A.1

[lonyCTUMBII TOK KOPOTKOTO 3aMblkaHWs, MA, ANs NoArpynnbl (Fpynmbl) anekTpooGopyAoBaHUS NoArpynn 1 rpynnb! |
HanpsxeHve, Inc 1IB A |
B KoadduruyneHT 6esonacHocTn

x 1 x15 x 1 x1,5 x1 x15 x1 x1,5
23,4 278 185 706 471 969 646 1110 740,0
23,5 275 183 696 464 956 638 1085 723,3
23,6 272 182 687 458 944 629 1079 719,3
23,7 270 180 677 452 932 621 1073 715,3
23,8 267 178 668 445 920 613 1068 712,0
23,9 264 176 659 439 908 605 1062 708,0
24,0 261 174 650 433 896 597 1057 704,7
24,1 259 173 644 429 885 590 1048 698,7
24,2 256 171 637 425 873 582 1040 693,3
24,3 253 169 631 421 862 575 1032 688,0
24,4 251 167 625 416 852 568 1024 682,7
24,5 248 166 618 412 841 561 1016 677,3
24,6 246 164 612 408 830 554 1008 672,0
24,7 244 163 606 404 820 547 1000 666,7
24,8 241 161 601 400 810 540 991 660,7
24,9 239 159 595 396 800 533 983 655,3
25,0 237 158 589 393 790 527 975 650,0
25,1 234 156 580 389 780 520 964 642,7
252 232 155 578 385 771 514 953 635,3
25,3 230 153 572 381 762 508 942 628,0
25,4 228 152 567 378 752 502 931 620,7
255 226 150 561 374 743 496 920 613,3
25,6 223 149 556 371 734 490 916 610,7
25,7 221 148 551 367 726 484 912 608,0
25,8 219 146 546 364 717 478 908 605,3
259 217 145 541 360 708 472 903 602,7
26,0 215 143 536 357 700 467 900 600,0
26,1 213 142 531 354 694 463 890 593,3
26,2 211 141 526 350 688 459 881 587,3
26,3 209 139 521 347 683 455 871 580,7
26,4 207 138 516 344 677 451 862 574,7
26,5 205 137 512 341 671 447 853 568,7
26,6 203 136 507 338 666 444 847 564,7
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lpodomxeHue mabnuypl A. 1

[onycTUMbII TOK KOPOTKOTO 3aMblkaHus, MA, AN noArpynnbl (fPynmbl) aNekTpooGopyAoBaHUS NOATPYNn 1 rpynnb! |
Hanpsxerve, Ic 1B 1A |
B KoadhduLmeHT 6e3onacHoOCTU

x 1 x1,5 x 1 x15 x 1 x1,5 x1 x1,5
26,7 202 134 502 335 660 440 841 560,7
26,8 200 133 498 332 655 437 835 566,7
26,9 198 132 493 329 649 433 829 562,7
27,0 196 131 489 326 644 429 824 549,3
271 194 130 485 323 639 426 818 5453
27,2 193 128 480 320 364 422 813 542,0
27,3 191 127 476 317 629 419 808 538,7
27,4 189 126 472 315 624 416 803 535,3
27,5 188 125 468 312 619 412 798 532,0
27,6 186 124 464 309 614 409 793 528,7
27,7 184 123 460 306 609 406 788 525,3
27,8 183 122 456 304 604 403 783 522,0
27,9 181 121 452 301 599 399 778 518,7
28,0 180 120 448 299 594 396 773 515,3
28,1 178 119 444 296 590 393 768 512,0
28,2 176 118 440 293 585 390 764 509,3
28,3 175 117 436 291 581 387 760 506,7
28,4 173 116 433 288 576 384 756 504,0
28,5 172 115 429 286 572 381 752 501,3
28,6 170 114 425 284 567 378 747 498,0
28,7 169 113 422 281 563 375 743 4953
28,8 168 112 418 279 559 372 739 4927
28,9 166 111 415 277 554 370 735 490,0
29,0 165 110 411 274 550 367 731 487,3
29,1 163 109 408 272 546 364 728 485,3
29,2 162 108 405 270 542 361 726 484,0
29,3 161 107 401 268 538 358 724 482,7
29,4 159 106 398 265 534 356 722 481,3
29,5 158 105 395 263 530 3563 720 480,0
29,6 157 105 392 261 526 351 718 478,7
29,7 155 104 388 259 522 348 716 477,3
29,8 154 103 385 257 518 345 714 476,0
29,9 153 102 382 255 514 343 712 4747
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lpodomxerue mabnauypsi A.1

[lonyCTUMBII TOK KOPOTKOTO 3aMblkaHWs, MA, ANs NoArpynnbl (Fpynmbl) anekTpooGopyAoBaHUS NoArpynn 1 rpynnb! |
HanpsxeHve, Inc 1IB A |
B KoadduruyneHT 6esonacHocTn

x 1 x15 x 1 x1,5 x1 x15 x1 x1,5
30,0 152 101 379 253 510 340 710 473,3
30,2 149 99,5 373 249 503 335 690 460,0
30,4 147 97,9 367 245 496 330 671 4473
30,6 145 96,3 362 241 489 326 652 434,7
30,8 142 94,8 356 237 482 321 636 4240
31,0 140 93,3 350 233 475 317 621 414,0
31,2 138 92,2 345 230 468 312 614 409,3
31,4 137 91,0 339 226 462 308 607 404,7
31,6 135 89,9 334 223 455 303 600 400,0
31,8 133 88,8 329 219 449 299 502 394,7
32,0 132 87,8 324 216 442 295 584 389,3
32,2 130 86,7 319 213 436 291 572 381,3
32,4 129 85,7 315 210 431 287 560 373,3
32,6 127 84,7 310 207 425 283 548 365,3
32,8 126 83,7 305 204 419 279 536 3573
33,0 124 82,7 301 201 414 276 525 350,0
33,2 123 81,7 297 198 408 272 520 346,7
33,4 121 80,8 292 195 403 268 515 343,3
33,6 120 79,8 288 192 398 265 510 340,0
38,8 118 78,9 284 189 393 262 505 336,7
34,0 17 78,0 280 187 389 259 500 333,3
34,2 116 77,2 277 185 384 256 491 327,3
34,4 114 76,3 274 183 380 253 482 321,3
34,6 113 75,4 271 181 376 251 473 315,3
34,8 112 74,6 269 179 372 248 464 309,3
35,0 11 73,8 266 177 368 245 455 303,3
35,2 109 73,0 263 175 364 242 450 300,0
35,4 108 72,2 260 174 360 240 446 2973
35,6 107 71,4 258 172 356 237 442 2047
35,8 106 70,6 255 170 352 235 438 292,0
36,0 105 69,9 253 168 348 232 434 289,3
36,2 104 69,1 250 167 345 230 431 287,3
36,4 103 68,4 248 165 341 227 429 286,0
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OkoH4yaHue mabnuupsi A.1

[JonycTUMbIii TOK KOPOTKOTO 3aMbIKaHWs, MA, AN NoArpynnbl (rpynmbl) anekTpooGopyLoBaHWS NOArpY NN W rpynnbi |

HanpsxeHue, lc | 1B | A | I
B KoadduuueHT GesonacHocTn

x1 x1,5 | x1 x1,5 | x1 x1,5 | x1 x15

36,6 102 67,7 245 164 337 225 426 284,0
36,8 100 66,9 243 162 334 223 424 2827
37 99,4 66,2 241 160 330 220 422 281,3
37,2 98,3 65,6 238 159 327 218 419 279,3
37,4 97,3 64,9 236 157 324 216 417 278,0
37,6 96,3 64,2 234 156 320 214 414 276,0
37,8 95,3 63,6 231 154 317 21 412 274,7
38,0 94,4 62,9 229 153 314 209 410 273,3
38,2 93,4 62,3 227 151 311 207 408 272,0
38,4 92,5 61,6 225 150 308 205 407 271,3
38,6 91,5 61,0 223 149 304 203 405 270,0
38,8 90,6 60,4 221 147 301 201 404 269,3
39,0 89,7 59,8 219 146 298 199 403 268,7
39,2 88,8 59,2 217 145 296 197 399 266,0
39,4 88,0 58,6 215 143 293 195 395 263,3
39,6 87,1 58,1 213 142 290 193 391 260,7
39,8 86,3 57,5 21 141 287 191 387 258,0
40,0 85,4 57,0 209 139 284 190 383 255,3
40,5 83,4 55,6 205 136 278 185 362 241,3
41,0 81,4 54,3 200 133 271 181 342 228,0
41,5 79,6 53,0 196 131 265 177 336 2240
42,0 77,7 51,8 192 128 259 173 331 220,7
42,5 76,0 50,6 188 125 253 169 321 214,0
43,0 74,3 49,5 184 122 247 165 312 208,0
43,5 72,6 48,4 180 120 242 161 307 204,7
44,0 71,0 47,4 176 117 237 158 303 202,0
44,5 69,5 46,3 173 115 231 154 294 196,0
45,0 68,0 45,3 169 113 227 151 286 190,7
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Ta6nuuya A2 — JonycTumMas eMKOCTb B 3aBUCUMOCTY OT HanpshKeHUs U rpynnbl 3aNeKTpooGopyaoBaHns

JonycTuMas emMKoCTb, MK®, ANA NOArpynnbl (FpynMbl) anekTpoobopyaoBaHus
HanpsixeHue, Ic 1B 1A
B KoacbpumumeHT BesonacHocTn
x1 x1,5 x1 x1,5 x1 x1,5 x 1 x1,5
5,0 — 100 — — — — — —
5,1 — 88 — — — — — —
52 — 79 — — — — — —
53 — 71 — — — — — —
54 — 65 — — — — — —
5,5 — 58 — — - — — —
5,6 1000 54 — — — — — —
57 860 50 — — —_ — — —
5,8 750 46 — — — — — —
5,9 670 43 — — — — — —
6,0 600 40 — 1000 — — — —
6,1 535 37 — 880 — — — —
6,2 475 34 — 790 — — — —
6,3 420 31 — 720 — — — —
6,4 370 28 — 650 — - — —
6,5 325 25 — 570 — — — —
6,6 285 22 — 500 — — — —
6,7 250 19,6 — 430 — — — —
6,8 220 17,9 — 380 — — — —
6,9 200 16,8 — 335 — — — —
7,0 175 15,7 — 300 — — — —
71 155 14,6 — 268 — — — —
7,2 136 13,5 — 240 — — — —
7,3 120 12,7 — 216 — — — —
7,4 110 11,9 — 195 — — — —
7,5 100 111 — 174 — - — —
7,6 92 10,4 — 160 — — — —
7,7 85 9,8 — 145 — —_ — —
7,8 79 9,3 — 130 — — — —
7,9 74 8,8 — 115 — — — —
8,0 69 8,4 — 100 — — — —
8,1 65 8,0 — 90 — — — —
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[podomxeHue mabnuupl A.2

HonycTtumas eMKkocTe, MK®, ANA NOArpynnbl (rpynnkl) anekTpoobopyAoBaHNS

HanpsxeHue, lc e
B KoadbcpuupneHT 6esonacHocTu

x1 x15 x1 x15 x 1 x15 x1 x15
8,2 61 7,6 — 81 — — — —
8,3 56 7,2 — 73 — — — —
8,4 54 6,8 — 66 — — — —
8,5 51 6,5 — 60 — — — —
8,6 49 6,2 — 55 — — — —
8,7 47 5,9 — 50 — 1000 — —
8,8 45 55 — 46 — 730 — —
8,9 42 52 — 43 — 590 — —
9,0 40 4,9 1000 40 — 500 — —
9,1 38 4,6 920 37 — 446 — —
9,2 36 4,3 850 34 — 390 — —
9,3 34 41 790 31 — 345 — —
9,4 32 3,9 750 29 — 300 — —
9,5 30 3,7 700 27 — 255 — 1000
9,6 28 3,6 650 26 — 210 — 500
9,7 26 3,5 600 24 — 170 — 320
9,8 24 3,3 550 23 — 135 — 268
9,9 22 3,2 500 22 — 115 — 190
10,0 20,0 3,0 450 20,0 — 100 — 180
10,1 18,7 2,87 410 19,4 — 93 — 160
10,2 17,8 2,75 380 18,7 — 88 — 140
10,3 17,1 2,63 350 18,0 — 83 — 120
10,4 16,4 2,52 325 17,4 — 79 — 110
10,5 15,7 2,41 300 16,8 — 75 — 95
10,6 15,0 2,32 280 16,2 — 72 — 90
10,7 14,2 2,23 260 15,6 — 69 — 85
10,8 13,5 2,14 240 15,0 — 66 — 80
10,9 13,0 2,05 225 14,4 e 63 e 70
11,0 12,5 1,97 210 13,8 — 60 — 67,5
11 11,9 1,90 195 13,2 — 57,0 — 60
11,2 11,4 1,84 180 12,6 — 54,0 — 58
11,3 10,9 1,79 170 12,1 — 51,0 — 54
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lMpodomxerHue mabnuupl A.2

HonycTumas emkocTb, MKP, ANA noArpynnbl (Fpynmbl) anekTpoobopyoBaHNA
HanpsikeHue, Inc 1B 1A |
B KoadbduuneHT 6esonacHocTu

x 1 x15 x 1 x15 x 1 x1,5 x 1 x1,5
11,4 10,4 1,71 160 11,7 — 48,0 — 52
11,5 10,0 1,64 150 11,2 — 46,0 — 48
11,6 9,6 1,59 140 10,8 — 43,0 — 46
11,7 9,3 1,54 130 10,3 — 41,0 — 42
11,8 9,0 1,50 120 9,9 — 39,0 — 40
11,9 8,7 1,45 110 9,4 — 37,0 — 38,6
12,0 8,4 1,41 100 9,0 — 36,0 — 38
12,1 8,1 1,37 93 8,7 — 34,0 — 36,6
12,2 7,9 1,32 87 8,4 — 33,0 — 36
12,3 7,6 1,28 81 8,1 — 31,0 — 34,3
12,4 7,2 1,24 75 7,9 — 30,0 — 34
12,5 7,0 1,20 70 7,7 — 28,0 — 32,3
12,6 6,8 1,15 66 7,4 — 27,0 — 32
12,7 6,6 1,10 62 7,1 — 25,4 — 30,5
12,8 6,4 1,06 58 6,8 — 24,2 — 30
12,9 6,2 1,03 55 6,5 — 23,2 — 29
13,0 6,0 1,00 52 6,2 1000 22,5 — 28,5
13,1 57 0,97 49 6,0 850 21,7 — 27,5
13,2 54 0,94 46 58 730 21,0 — 27
13,3 53 0,91 44 56 630 20,2 — 26
13,4 5,1 0,88 42 55 560 19,5 — 256
13,5 49 0,85 40 53 500 19,0 — 24,8
13,6 46 0,82 38 52 450 18,6 — 244
13,7 4,4 0,79 36 5,0 420 18,1 — 23,5
13,8 42 0,76 34 49 390 17,7 — 23
13,9 41 0,74 32 47 360 17,3 — 22
14,0 4,0 0,73 30 4,60 330 17,0 — 21,5
14,1 3,9 0,71 29 4,49 300 16,7 — 20,5
14,2 3,8 0,70 28 4,39 270 16,4 1000 20
14,3 3,7 0,68 27 4,28 240 16,1 800 19,64
14,4 3,6 0,67 26 4,18 210 15,8 500 19,48
14,5 3,5 0,65 25 4,07 185 15,5 360 19,16
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lpodomxeHue mabnuubl A.2

Lonyctumasa emkocTb, MKD, ANA NOArpynnbl (rpynnbl) anekTpoobopyaoBaHNa
HanpsxeHue, lic B A
B KoadpduumeHT 6esonacHoCcTU

x1 x1,5 x1 x15 x1 x1,5 x1 x15
14,6 3,4 0,64 24 3,97 160 15,2 320 19
14,7 3,3 0,62 23 3,86 135 14,9 268 18,6
14,8 3,2 0,61 22 3,76 120 14,6 220 18,4
14,9 3.1 0,59 21 3,65 110 14,3 190 18
15,0 3,0 0,58 20,2 3,55 100 14,0 180 17,8
15,1 2,90 0,57 19,7 3,46 95 13,7 170 17,48
15,2 2,82 0,55 19,2 3,37 91 13,4 160 17,32
15,3 2,76 0,53 18,7 3,28 88 131 140 17
15,4 2,68 0,521 18,2 3,19 85 12,8 130 16,8
15,5 2,60 0,508 17,8 3,11 82 12,5 120 16,48
15,6 2,52 0,497 17,4 3,03 79 12,2 110 16,32
15,7 2,45 0,487 17,0 2,95 77 11,9 100 16
15,8 2,38 0,478 16,6 2,88 74 11,6 95 15,8
15,9 2,32 0,469 16,2 2,81 72 11,3 90 15,4
16,0 2,26 0,460 15,8 2,75 70 11,0 87,5 15,2
16,1 2,20 0,451 15,4 2,69 68 10,7 85 14,8
16,2 2,14 0,442 15,0 2,63 66 10,5 80 14,64
16,3 2,08 0,433 14,6 2,57 64 10,2 75 14,32
16,4 2,02 0,424 14,2 2,51 62 10,0 70 14,16
16,5 1,97 0,415 13,8 2,45 60 9,8 67,5 13,8
16,6 1,92 0,406 13,4 2,40 58 9,6 65 13,64
16,7 1,88 0,398 13,0 2,34 56 9,4 60 13,32
16,8 1,84 0,390 12,6 2,29 54 9,3 58 13,16
16,9 1,80 0,382 12,3 2,24 52 9,1 56 12,8
17,0 1,76 0,375 12,0 2,20 50 9,0 54 12,64
171 1,71 0,367 11,7 2,15 48 8,8 52 12,32
17,2 1,66 0,360 11,4 21 47 8,7 50 12,16
17,3 1,62 0,353 11,1 2,06 45 8,5 48 11,8
17,4 1,59 0,346 10,8 2,02 44 8,4 46 11,6
17,5 1,56 0,339 10,5 1,97 42 8,2 44 11,2
17,6 1,53 0,333 10,2 1,93 40 8,1 42 1
17,7 1,50 0,327 9,9 1,88 39 8,0 40 10,64
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lpodomxeHue mabnuusl A.2

LonycTumasa emkocTb, MK®, ANA NoArpynnbl (rpynnbl) anekTpoobopyaoBaHNA
HanpsxeHue, lic s A
B KoadpdpuumeHT 6esonacHoCcTU

x1 x1,5 x1 x15 x1 x1,5 x1 x15
17,8 1,47 0,321 9,6 1,84 38 7,9 39,2 10,48
17,9 1,44 0,315 9,3 1,80 37 7,7 38,6 10,16
18,0 1,41 0,309 9,0 1,78 36 7,6 38 10
18,1 1,38 0,303 8,8 1,75 35 7,45 37,3 9,86
18,2 1,35 0,297 8,6 1,72 34 7,31 36,6 9,8
18,3 1,32 0,291 8,4 1,70 33 7,15 36 9,68
18,4 1,29 0,285 8,2 1,69 32 7,0 34,6 9,62
18,5 1,27 0,280 8,0 1,67 31 6,85 34,3 9,5
18,6 1,24 0,275 7,9 1,66 30 6,70 34 9,42
18,7 1,21 0,270 7,8 1,64 29 6,59 32,6 9,28
18,8 1,18 0,266 7,6 1,62 28 6,48 32,3 9,21
18,9 1,15 0,262 7,4 1,60 27 6,39 32 9,07
19,0 1,12 0,258 7,2 1,58 26 6,3 31,2 9
19,1 1,09 0,252 7,0 1,56 25,0 6,21 30,5 8,86
19,2 1,06 0,251 6,8 1,55 24,2 6,12 30 8,8
19,3 1,04 0,248 6,6 1,52 23,6 6,03 29,5 8,68
19,4 1,02 0,244 6,4 1,51 23,0 5,95 29 8,62
19,5 1,00 0,240 6,2 1,49 22,5 5,87 28,5 8,5
19,6 0,98 0,235 6,0 1,47 22,0 5,8 28 8,42
19,7 0,96 0,231 5,9 1,45 21,5 572 27,5 8,28
19,8 0,94 0,227 5,8 1,44 21,0 5,65 27 8,21
19,9 0,92 0,223 57 1,42 20,5 5,67 26,5 8,07
20,0 0,90 0,220 5,6 1,41 20,0 55 26 8
20,1 0,88 0,217 55 1,39 19,5 5,42 25,6 7,87
20,2 0,86 0,213 54 1,38 19,2 5,35 25,2 7,8
20,3 0,84 0,209 53 1,36 18,9 5,27 24,8 7,75
20,4 0,82 0,206 52 1,35 18,6 5,20 24,4 7,62
20,5 0,80 0,203 51 1,33 18,3 512 24 7,5
20,6 0,78 0,200 5,0 1,32 18,0 5,05 23,5 7,42
20,7 0,76 0,197 4,9 1,31 17,7 4,97 23 7,33
20,8 0,75 0,194 4,8 1,30 17,4 4.9 22,5 7,16
20,9 0,74 0,191 4,7 1,28 17,2 4,84 22 7
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lpodomxeHue mabnuusl A.2

Lonyctumasa emkocTb, MKD, ANA NOArpynnbl (rpynnbl) anekTpoobopyaoBaHNa
HanpsxeHue, lic B A
B KoadpduumeHT 6esonacHoCcTU

x1 x1,5 x1 x15 x1 x1,5 x1 x15
21,0 0,73 0,188 46 1,27 17,0 4,78 21,5 6,93
21,1 0,72 0,185 4,52 1,25 16,8 4,73 21 6,87
21,2 0,71 0,183 4,45 1,24 16,6 4,68 20,5 6,75
21,3 0,70 0,181 4,39 1,23 16,4 4,62 20 6,62
21,4 0,69 0,179 4,32 1,22 16,2 4,56 19,8 6,56
21,5 0,68 0,176 4,25 1,20 16,0 4,5 19,64 6,5
21,6 0,67 0,174 4,18 1,19 15,8 4,44 19,48 6,37
21,7 0,66 0,172 4,11 1,17 15,6 4,38 19,32 6,25
21,8 0,65 0,169 4,04 1,16 15,4 4,32 19,16 6,18
21,9 0,64 0,167 3,97 1,15 15,2 4,26 19 6,12
22,0 0,63 0,165 3,90 1,14 15,0 4,20 18,8 6
221 0,62 0,163 3,83 1,12 14,8 4,14 18,6 5,95
22,2 0,61 0,160 3,76 1,11 14,6 4,08 18,4 5,92
22,3 0,60 0,158 3,69 1,10 14,4 4,03 18,2 5,9
22,4 0,59 0,156 3,62 1,09 14,2 3,98 18 5,85
22,5 0,58 0,154 3,55 1,08 14,0 3,93 17,8 5,8
22,6 0,57 0,152 3,49 1,07 13,8 3,88 17,64 577
22,7 0,56 0,149 3,43 1,06 13,6 3,83 17,48 5,75
22,8 0,55 0,147 3,37 1,05 13,4 3,79 17,32 57
22,9 0,54 0,145 3,31 1,04 13,2 3,75 17,16 5,65
23,0 0,53 0,143 3,25 1,03 13,0 3,71 17 5,62
23,1 0,521 0,140 3,19 1,02 12,8 3,67 16,8 56
23,2 0,513 0,138 3,13 1,01 12,6 3,64 16,54 5,65
23,3 0,505 0,136 3,08 1,00 12,4 3,60 16,48 55
23,4 0,497 0,134 3,03 0,99 12,2 3,57 16,32 5,47
23,5 0,490 0,132 2,98 0,98 12,0 3,53 16,16 5,45
23,6 0,484 0,130 2,93 0,97 11,8 3,50 16 54
23,7 0,478 0,128 2,88 0,96 11,6 3,46 15,8 5,35
23,8 0,472 0,127 2,83 0,95 11,4 3,42 15,6 5,32
23,9 0,466 0,126 2,78 0,94 11,2 3,38 15,4 53
24,0 0,460 0,125 2,75 0,93 11,0 3,35 15,2 5,25
241 0,454 0,124 2,71 0,92 10,8 3,31 15 52
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lpodomxeHue mabnuusl A.2

LonycTumasa emkocTb, MK®, ANA NoArpynnbl (rpynnbl) anekTpoobopyaoBaHNA
HanpsxeHue, lic s A
B KoadpdpuumeHT 6esonacHoCcTU

x1 x1,5 x1 x15 x1 x1,5 x1 x15
24,2 0,448 0,122 2,67 0,91 10,7 3,27 14,8 517
243 0,442 0,120 2,63 0,90 10,5 3,23 14,64 5,15
24,4 0,436 0,119 2,59 0,89 10,3 3,20 14,48 51
245 0,430 0,118 2,55 0,88 10,2 3,16 14,32 5,05
246 0,424 0,116 2,51 0,87 10,0 3,12 14,16 5,02
24,7 0,418 0,115 2,49 0,87 9,9 3,08 14 5,0
24,8 0,412 0,113 2,44 0,86 9,8 3,05 13,8 4,95
24,9 0,406 0,112 2,40 0,85 9,6 3,01 13,64 49
25,0 0,4 0,110 2,36 0,84 9,5 2,97 13,48 4,87
25,1 0,395 0,108 2,32 0,83 9,4 2,93 13,32 4,85
25,2 0,390 0,107 2,29 0,82 9,3 2,90 13,16 4,8
25,3 0,385 0,106 2,26 0,82 9,2 2,86 13 4,75
25,4 0,380 0,105 2,23 0,81 9,1 2,82 12,8 4,72
25,5 0,375 0,104 2,20 0,80 9,0 2,78 12,64 4,7
25,6 0,370 0,103 217 0,80 8,9 2,75 12,48 4,65
25,7 0,365 0,102 2,14 0,79 8,8 2,71 12,32 46
25,8 0,360 0,101 211 0,78 8,7 2,67 12,16 4,57
25,9 0,355 0,100 2,08 0,77 8,6 2,63 12 4,55
26,0 0,350 0,099 2,05 0,77 8,5 2,60 11,8 4,5
26,1 0,345 0,098 2,02 0,76 8,4 2,57 11,6 4,45
26,2 0,341 0,097 1,99 0,75 8,3 2,54 11,4 4,42
26,3 0,337 0,097 1,96 0,74 8,2 2,51 11,2 4,4
26,4 0,333 0,096 1,93 0,74 8,1 2,48 1 4,35
26,5 0,329 0,095 1,90 0,73 8,0 2,45 10,8 4,3
26,6 0,325 0,094 1,87 0,73 8,0 2,42 10,64 4,27
26,7 0,321 0,093 1,84 0,72 7,9 2,39 10,48 4,25
26,8 0,317 0,092 1,82 0,72 7,8 2,37 10,32 4,2
26,9 0,313 0,091 1,80 0,71 7,7 2,35 10,16 4,15
27,0 0,309 0,090 1,78 0,705 7,60 2,33 10 4,12
271 0,305 0,089 1,76 0,697 7,50 2,31 9,93 41
27,2 0,301 0,089 1,74 0,690 7,42 2,30 9,86 4,05
27,3 0,297 0,088 1,72 0,683 7,31 2,28 9,8 4,0
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[podomxerHue mabnuupl A.2

HonycTumasa emkocTe, MKP, ANa NoArpynnel (rpynnel) anekTpoobopyaoBaHNa
HanpsixeHe, 1[e3 1B A |
B KoadbdpuumeHT 6esonacHocTu

x1 x15 x1 x15 x 1 x15 x 1 x15
27,4 0,293 0,087 1,71 0,677 7,21 2,26 9,74 3,97
27,5 0,289 0,086 1,70 0,672 7,10 2,24 9,68 3,95
27,6 0,285 0,086 1,69 668 7,00 2,22 9,62 3,9
27,7 0,281 0,085 1,68 663 6,90 2,20 9,56 3,85
27,8 0,278 0,084 1,67 659 6,80 2,18 9,5 3,82
27,9 0,275 0,084 1,66 654 6,70 2,16 9,42 3,8
28,0 0,272 0,083 1,65 650 6,60 2,15 9,35 3,76
28,1 0,269 0,082 1,63 645 6,54 2,13 9,28 3,72
28,2 0,266 0,081 1,62 641 6,48 2,11 9,21 3,70
28,3 0,263 0,08 1,60 636 6,42 2,09 9,14 3,68
28,4 0,26 0,079 1,59 632 6,36 2,07 9,07 3,64
28,5 0,257 0,078 1,58 627 6,30 2,05 9 3,6
28,6 0,255 0,077 1,57 623 6,24 2,03 8,93 3,67
28,7 0,253 0,077 1,56 618 6,18 2,01 8,86 3,65
28,8 0,251 0,076 1,55 614 6,12 2,00 8,8 3,5
28,9 0,249 0,075 1,54 609 6,06 1,98 8,74 3,45
29,0 0,247 0,074 1,53 605 6,00 1,97 8,68 3,42
29,1 0,244 0,074 1,51 600 5,95 1,95 8,62 3,4
29,2 0,241 0,073 1,49 596 5,90 1,94 8,56 3,35
29,3 0,238 0,072 1,48 591 5,85 1,92 8,5 3,3
29,4 0,235 0,071 1,47 587 5,80 1,91 8,42 3,27
29,5 0,232 0,071 1,46 582 5,75 1,89 8,35 3,25
29,6 0,229 0,07 1,45 578 5,70 1,88 8,28 3,2
29,7 0,226 0,069 1,44 573 5,65 1,86 8,21 3,15
29,8 0,224 0,068 1,43 569 5,60 1,85 8,14 3,12
29,9 0,222 0,067 1,42 564 5,65 1,83 8,07 3,1
30,0 0,220 0,066 1,41 560 5,50 1,82 8 3,05
30,2 0,215 0,065 1,39 551 5,40 1,79 7,87 2,99
30,4 0,210 0,064 1,37 542 5,30 1,76 7,75 2,96
30,6 0,206 0,0626 1,35 533 5,20 1,73 7,62 2,93
30,8 0,202 0,0616 1,33 524 5,10 1,70 7,5 2,90
31,0 0,198 0,0805 1,32 515 5,00 1,67 7,33 2,87
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lMpodomxeHue mabnuupl A.2

HonycTtumasn emkocTe, MK®, ANA NOArpYNnbI (rpynnkl) anekTpoobopyaoBaHNA
HanpsixeHe, c IIB A |
B KoadbduupmeHT 6esonacHocTu

x 1 x15 x 1 x15 x 1 x15 x 1 x15
31,2 0,194 0,0596 1,30 506 4,90 1,65 7,16 2,84
31,4 0,190 0,0587 1,28 497 4,82 1,62 7 2,81
31,6 0,186 0,0578 1,26 489 4,74 1,60 6,87 2,78
31,8 0,183 0,0569 1,24 482 4,68 1,58 6,75 2,75
32,0 0,180 0,0560 1,23 475 4,60 1,56 6,62 2,72
32,2 0,177 0,0551 1,21 467 4,52 1,54 6,5 2,69
32,4 0,174 0,0542 1,19 460 4,44 1,52 6,37 2,66
32,6 0,171 0,0533 1,17 452 4,36 1,50 6,25 2,63
32,8 0,168 0,0524 1,15 444 4,28 1,48 6,12 2,6
33,0 0,165 0,0515 1,14 437 4,20 1,46 6 2,54
33,2 0,162 0,0506 1,12 430 4,12 1,44 5,95 2,49
33,4 0,159 0,0498 1,10 424 4,05 1,42 5,9 2,45
33,6 0,156 0,0492 1,09 418 3,98 1,41 5,85 2,44
33,8 0,153 0,0486 1,08 412 3,91 1,39 5,8 2,42
34,0 0,150 0,048 1,07 406 3,85 1,37 5,75 2,4
34,2 0,147 0,0474 1,05 401 3,79 1,35 57 2,33
34,4 0,144 0,0468 1,04 397 3,74 1,33 5,65 2,28
34,6 0,141 0,0462 1,02 393 3,69 1,31 5,6 2,26
34,8 0,138 0,0456 1,01 390 3,64 1,30 5,55 2,22
35,0 0,135 0,0450 1,00 387 3,60 1,28 55 2,2
35,2 0,133 0,0444 0,99 383 3,565 1,26 5,45 2,2
354 0,131 0,0438 0,97 0,380 3,50 1,24 54 2,2
35,6 0,129 0,0432 0,95 0,376 3,45 1,23 5,35 2,2
35,8 0,127 0,0426 0,94 0,373 3,40 1,21 53 2,17
36,0 0,125 0,0420 0,93 0,370 3,35 1,20 5,25 2,15
36,2 0,123 0,0414 0,91 0,366 3,30 1,18 52 2,15
36,4 0,121 0,0408 0,90 0,363 3,25 1,17 5,15 21
36,6 0,119 0,0402 0,89 0,359 3,20 1,150 5,1 2
36,8 0,117 0,0396 0,88 0,356 3,15 1,130 5,05 1,99
37,0 0,115 0,039 0,87 0,353 3,10 1,120 5 1,98
37,2 0,113 0,0384 0,86 0,347 3,05 1,100 4,95 1,96
37,4 0,11 0,0379 0,85 0,344 3,00 1,090 49 1,95
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[podomxerHue mabnuupl A.2

HonycTumasa emkocTe, MKP, ANa NoArpynnel (rpynnel) anekTpoobopyaoBaHNa
HanpsixeHe, 1[e3 1B A |
B KoadbdpuumeHT 6esonacHocTu

x1 x15 x1 x15 x 1 x15 x 1 x15
37,6 0,109 0,0374 0,84 0,340 2,95 1,080 4,85 1,94
37,8 0,107 0,0369 0,83 0,339 2,90 1,070 4,8 1,93
38,0 0,105 0,0364 0,82 0,336 2,85 1,060 4,75 1,92
38,2 0,103 0,0359 0,81 0,332 2,80 1,040 47 1,91
38,4 0,102 0,0354 0,80 0,329 2,75 1,030 4,65 1,9
38,6 0,101 0,0350 0,79 0,326 2,70 1,020 4,6 1,87
38,8 0,100 0,0346 0,78 0,323 2,65 1,010 4,55 1,86
39,0 0,099 0,0342 0,77 0,320 2,60 1,000 4,5 1,85
39,2 0,098 0,0338 0,76 0,317 2,56 0,980 4,45 1,83
39,4 0,097 0,0334 0,75 0,314 2,52 0,970 4.4 1,82
39,6 0,096 0,0331 0,75 0,311 2,48 0,960 4,35 1,8
39,8 0,095 0,0328 0,74 0,308 2,44 0,950 4,3 1,79
40,0 0,094 0,0325 0,73 0,305 2,40 0,940 4,25 1,78
40,2 0,002 0,0322 0,72 0,302 2,37 0,930 4,2 1,76
40,4 0,091 0,0319 0,71 0,299 2,35 0,920 4,15 1,75
40,6 0,090 0,0316 0,70 0,296 2,32 0,910 4.1 1,74
40,8 0,089 0,0313 0,69 0,293 2,30 0,900 4,05 1,73
41,0 0,088 0,0310 0,68 0,290 2,27 0,890 4 1,72
41,2 0,087 0,0307 0,674 0,287 2,25 0,882 3,95 1,7
41,4 0,086 0,0304 0,668 0,284 2,22 0,874 3,9 1,68
41,6 0,085 0,0301 0,662 0,281 2,20 0,866 3,85 1,67
41,8 0,084 0,0299 0,656 0,278 2,17 0,858 3,8 1,66
42,0 0,083 0,0297 0,650 0,275 2,15 0,850 3,75 1,65
42,2 0,082 0,0294 0,644 0,272 2,12 0,842 3,72 1,62
42,4 0,081 0,0292 0,638 0,269 2,10 0,834 3,68 1,61
42,6 0,079 0,0289 0,632 0,266 2,07 0,826 3,64 1,6
42,8 0,078 0,0286 0,626 0,264 2,05 0,818 3,6 1,59
43,0 0,077 0,0284 0,620 0,262 2,02 0,810 3,55 1,58
43,2 0,076 0,0281 0,614 0,259 2,00 0,802 3,5 1,56
43,4 0,075 0,0279 0,608 0,257 1,98 0,794 3,45 1,55
43,6 0,074 0,0276 0,602 0,254 1,96 0,786 3,4 1,54
43,8 0,073 0,0273 0,596 0,252 1,94 0,778 3,35 1,63
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lMpodomxerHue mabnuupl A.2

HonycTtumasn emkocTe, MK®, ANA NOArpYNnbI (rpynnkl) anekTpoobopyaoBaHNA
HanpsixeHe, c IIB A |
B KoadbduupmeHT 6esonacHocTu

x 1 x15 x 1 x15 x 1 x15 x 1 x15
44,0 0,072 0,0271 0,590 0,250 1,92 0,770 3,3 1,52
44,2 0,071 0,0268 0,584 0,248 1,90 0,762 3,25 1,5
44,4 0,070 0,0266 0,578 0,246 1,88 0,754 3,2 1,48
44,6 0,069 0,0263 0,572 0,244 1,86 0,746 3,15 1,47
44,8 0,068 0,0261 0,566 0,242 1,84 0,738 3,1 1,46
45,0 0,067 0,0259 0,560 0,240 1,82 0,730 3,05 1,45
452 0,066 0,0257 0,554 0,238 1,80 0,722 3 1,42
454 0,065 0,0254 0,548 0,236 1,78 0,714 2,98 1,41
456 0,064 0,0251 0,542 0,234 1,76 0,706 2,96 1,4
45,8 0,063 0,0249 0,536 0,232 1,74 0,698 2,94 1,39
46,0 0,0623 0,0247 0,530 0,230 1,72 0,690 2,92 1,38
46,2 0,0616 0,0244 0,524 0,228 1,70 0,682 2,9 1,36
46,4 0,0609 0,0242 0,518 0,226 1,68 0,674 2,88 1,35
46,6 0,0602 0,0239 0,512 0,224 1,67 0,666 2,86 1,34
46,8 0,0596 0,023 0,506 0,222 1,65 0,658 2,84 1,33
47,0 0,0590 0,0235 0,500 0,220 1,63 0,650 2,82 1,32
47,2 0,0584 0,0232 0,495 0,218 1,61 0,644 2,8 1,3
47,4 0,0578 0,0229 0,490 0,216 1,60 0,638 2,78 1,28
47,6 0,0572 0,0227 0,485 0,214 1,59 0,632 2,76 1,27
47,8 0,0566 0,0225 0,480 0,212 1,57 0,626 2,74 1,26
48,0 0,0560 0,0223 0,475 0,210 1,56 0,620 2,72 1,25
48,2 0,0554 0,0220 0,470 0,208 1,54 0,614 2,7 1,22
48,4 0,0548 0,0218 0,465 0,206 1,53 0,609 2,68 1,21
48,6 0,0542 0,0215 0,460 0,205 1,52 0,604 2,66 1,2
48,8 0,0536 0,0213 0,455 0,203 1,50 0,599 2,64 1,19
49,0 0,0530 0,0211 0,450 0,201 1,49 0,594 2,62 1,18
49,2 0,0524 0,0208 0,445 0,198 1,48 0,589 2,6 1,16
49,4 0,0518 0,0206 0,440 0,197 1,46 0,584 2,56 1,15
49,6 0,0512 0,0204 0,435 0,196 1,45 0,579 2,52 1,14
49,8 0,0506 0,0202 0,430 0,194 1,44 0,574 2,46 1,13
50,0 0,0500 0,0200 0,425 0,193 1,43 0,570 2,46 1,12
50,5 0,0490 0,0194 0,420 0,190 1,40 0,558 2,43 1.1
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OkoHyaHue mabnuupi A.2

Jonyctumas emkocTb, MK®, ANA MOArPYNMbI (TPYNbI) anekTpooGopyaoBaHNs
HanpsixeHue, Inc 1B A |
B KoachdpuumeHT 6esonacHocTu

x1 x1,5 x1 x1,5 x1 x15 x1 x1,5
51,0 0,0480 0,0190 0,415 0,187 1,37 0,547 24 1,08
51,5 0,0470 0,0186 0,407 0,184 1,34 0,535 2,3 1,02
52,0 0,0460 0,0183 0,400 0,181 1,31 0,524 2,25 1
52,5 0,0450 0,0178 0,392 0,178 1,28 0,512 22 0,99
53,0 0,0440 0,0174 0,385 0,175 1,25 0,501 22 0,97
53,5 0,0430 0,0170 0,380 0,172 1,22 0,490 22 0,96
54,0 0,0420 0,0168 0,375 0,170 1,20 0,479 2,15 0,95
54,5 0,0410 0,0166 0,367 0,168 1,18 0,468 2,15 0,94
55,0 0,0400 0,0165 0,360 0,166 1,16 0,457 2 0,94

A.4 lonyctumoe cHuxeHune abcheKTUBHON €MKOCTH NPU UCNONBL30OBaHUK 3aWUTLI NocnefoBaTeNbHO
BKITIOYE€HHbLIM PE3UCTOPOM

Korga peauctop ycTaHOBNEH nocnefoBaTeribHo ¢ KOHAEHCATOPOM ANS OrpaHUYEHUA IHEPrumn, KOTopasi MOXET Bbl-
[enuTbCs B BUAE pa3paga oT X KoMBUHauum (3Heprusa Mexay ysnamu A u B Ha npuseieHHOM HUXe pucyHke A.9), oueHka
3 PEKTUBHON €MKOCTU MEXAY STUMU ABYMS y3famMu MOXET ObiTb yNpoLleHa ¢ NOMOLWbIO NpUMeHeHUs Tabnuuebl A.3. B
Ka4yecTBe anbrepHaTuBhl, ecrnn Ta6nv|qy HE NPUMEHALOT, LelNb MOXET ObITb UCNbITaHA.

Pesuctop gomkeH 6biTb B COOTBETCTBUM € 7.1, U y3en X AorkeH ObiTb OTAENEH OT BCEX APYrX TOKONPOBOASLLNX

YacTeil B COOTBETCTBUM € 6.3.

Ta6nuya A3 — [onycTUMOE CHuxeHWe 3PeKTUBHON €MKOCTM MpU UCMONb30BaHUM 3alyUTbl NOCNeAoBaTeNbHO

A

X

B
2

-\C

BKJTHOMEHHBIM PEe3UCTOPOM

~ : Caq) = C x k03 PULIMEHT YMEHbLUEHNA

PucyHok A.9 — OKBUBaNeHTHas eMKoCTb

ConpoTtusreHve R, OM

KoachduLmMeHT yMeHbLUEHWA ”

ConpoTtusnexune R, Om

KoachdpuumeHT ymeHbLIeHNA

0 1,00 10 0,74
1 0,97 12 0,70
2 0,94 14 0,66
3 0,91 16 0,63
4 0,87 18 0,61
5 0,85 20 0,57
6 0,83 25 0,54
7 0,80 30 0,49
8 0,79 40 0,41
9 0,77

MpuMmedvaHune —lNpuBeaeHHbIe B Tabnuue Ko3pDULMEHTI faHbl C 3anacoM. Bornee 3Ha4YNUTENbHOE CHUXEHNE

EMKOCTU MOXET BbITb MPUHATO MO pesynsraTtam UChbITaHUi.
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lMpunoxeHune B
(obsa3arenbHoe)

UckpooGpasyrowmnin MexaHu3Mm i UCNbITaHua UCKPoGesonacHbIX uenen

B.1 Metogbl UCNbITAaHNI Ha MICKPOBOE BOCNNaMeHeHUue

B.1.1 MpuHunn npoBeAeHUs UCTILITAHUN

JnekTpuyeckyto Lenb NOAKNIOYAIOT K KOHTaKTaM McKpoobpasyloLLero MexaHuama, KoTopble HaxoAsaTCA BO B3PLIBHOM
Kamepe, 3anosfIHeHHOW UcNbITaTeNbHOMN B3prBO0I'IaCHOI7| CMeCbHo.

MapameTpel Lenu perynupytotca Ansa obecneveHns sagaHHoro koadpulmeHTa 6e3onacHoCcTU 1 NPOBOAUTCA UCTIbI-
TaHWe C Lenbio onpegeneHuns, I'IpOM30I7IIJ,eT Unn He I1p0|/|30I7I]J,eT BOCMNaMeHeHne UcnbiTaTenbHON B3prBOOI'IaCHOI7I CcMecu
npu onpegerieHHoOM Konu4ecTee cpabaTbiBaHWA KOHTAKTHOW CUCTEMBI.

Ecnu He ykasaHO UHOe, fONYCKU ANs pasMepoB o6paboTaHHbIX AeTaneil cocTaBnsioT +2 % (ANns AnvHLI Bonbdpa-
MOBOW npoBonoYku +10 %) ,a ANA HanNpsbkeHna u Toka 1 %.

B.1.2 Uckpoobpasyowmit MexaHn3m

WckpoobpasytoLwmii MexaHU3m JOIKEH COCTOATb M3 KOHTaKTHOrO YCTPOWCTBA, PacriofioXXEHHOro B COCYA e B3PLIBHOM
kamepbl 06LEMOM He MeHee 250 cm3, U NpegHa3HayYeH ANA CO3AaHNA AMEKTPUYECKUX pa3ps/oB NpU 3aMblKaHUM U pas-
MbIKaHUW 3NEKTPUYHECKOW Lenu B cpefie UCTIbITaTENbHO B3PLIBOOMACHOA cMecH.

MpumedaHune 1 — KOHCTpYKLUA UCKpooGpasyloLLero MexaHusMa v B3pbIBHO kamepbl NpUBeAeHa Ha pUCYH-
Ke B.4. (Cxema pacronoxeH1a KOHTaKTOB NpuBefeHa Ha pucyHkax B.1, B.2 n B.3.)

OfVH 13 KOHTaKTHBIX 3/1eKTPOAOB AOIMKEH NpeAcTaBnsAaTb coboii BpalyatoMitics KaiMUEBBIA ANCK C ABYMS Nazamu
(pucyHok B.2).

MpuMeyaHne 2 — [nNs OTNUBKM KagMUEBbLIX KOHTAKTHbLIX AUCKOB MOXHO WUCMOSb30BaTb KajMUi, NMPpUMeHsie-
MBI 4N HaHECEeHUA ranbBaHUYecKoro NoKpLITUS.

[pyroi KOHTaKTHbIA 3NeKTpod COCTOUT U3 YeTbIpeX BoNbgdpamMoBbIX nposoriovek aAuametpom 0,2 + 0,02 mm, 3akpe-
MMNEHHBIX NO OKPYXHOCTW AnameTpoM 50 MM Ha AepxaTene aneKTpoAa 13 naTyHu Unu Apyroro NoAXoAsLLero Matepuana
(pucyHok B.3).

MpuMeyvyaHune 3— B mecTax KpenneHus BorbpamMoBbIX MPOBOMOYEK XenaTenbHO 3aKpyrNATh Ykl Aepxare-
N8, 4Tobbl NpefoXpaHNTL NPOBOMOYKNA OT OCTPBIX KPOMOK.

CxeMa pacnonoXxeHusi KOHTAKTOB MpuBefeHa Ha pucyHke B.1. [lepxaTenb BpaLyatoT Takum o6pa3om, Utobbl Bonb-
dpamMoBbie NPOBOMOYKA CKONMBL3UMK MO LLEPOXOBaTOW NMOBEPXHOCTU KaiMUEBOro AUcka. PaccTosHue Mexay Aepxarenem
npoBonoYek u guckom coctasnset 10 mm. CBobofHasa anuHa npososnoyek — 11 MM. [poBONOYKN BLINPAMIAIOT M yCTaHaB-
NMBaIOT NEPNeHANKYNAPHO NOBEPXHOCTU ANCKA, KOTAa OHN HE KOHTaKTUPYIOT C HUM.

Ocw Banos, BpalljaroLlmx AUCK U AepxKaTenb NpoBONOYeK, pacronoXeHbl Ha paccToaHUn 31 MM Apyr oT Apyra u
3MEKTPUYECKM N30NMMPOBaHLI Mexay coboi 1 OT LIOKONsi OCHOBaHUS MexaHU3ma. SNeKTpUYecknini TOK NOABOASAT U CHUMAIOT
CKONb3ALMMU KOHTaKTaMm Ha Banax, KoTopble NPUBOAAT B ABUXEHMWE C MOMOLLLIO TOKOHENPOBOAALLMUX LIECTEPEH C COOT-
HoleHnem 3ybbeB 50:12.

OepxaTens nposorovek BpallatoT ¢ YactoTtoit 80 06/MUH aneKTpuyeckuM ABUrateneM, KOTOphIid B criyvae Heobxo-
LMMOCTU MOXET UMETL peayKTop. [IMcK BpalLaloT MearnieHHee B NPOTUBOMONOXHOM HarnpaBneHuu.

Mn pumMmedvyaHune 4 — |_830H6I'Ip0HI/IL[aeMbIe MOALLMMHUKA CKOSNBXEHUs1 HEOOXOAUMEI B LlOKosie OCHOBaHUA, eCnu
He ucnonb3yeTcAa CUCTeMa pacxoja rasa.

Ecnun He ncnonb3yoT cucTeMy cBoGOAHOM LMPKYNSLUM UCTIbITaTeNbHOW B3pLIBOONACHOW cMecH, TO HeobxoauMo
UCNonb30BaTh ra3oHenpoHUL@eMble MOALLMMHUKM B ONOPHON nnuTe.

Ons pernctpauumn yucna obopoToB Barna AepXartersi POBOSIOYEK UCTIONb3YIOT CHETUUK UIU M3MepUTENb BPEMEHN
ANs onpeAeneHns NPOAOMXUTENBHOCTM UCNIbITaHUI, COOTBETCTBYIOLLEH 3aaHHOMY Yncrly 060poToB Bana fepxaTtens.

Mn puMevyaHune 5 — lMocne BocnnaMeHeHusi BSprBOOI’IaCHOVI CMeCHU XenaTtenbHO aBTOMaTU4€CKU OCTaHOBUTL
ABuUratenb UNU cYeTyunK. Ana perucTpaluu socnnameHeHus B3pblBOOI‘IaCHOl7I CMeCU MOXeT, HanpuMep, UcCnonNb3oBaTLCA
CbOTOSJ'IeMeHT nnu gatTvnk gaBneHunA.

Cocyn B3pbIBHOW KaMepbl AOIMKEH BhiAepXuUBaTh B3pbIB AaBrieHueM He MeHee 1500 klla (15 6ap), ecnu He npeayc-
MOTpeH c6poc AaBneHus.

EMKOCTb Ha 3aXnUMax KOHTaKTHOro yCTpoicTBa UCKpoobpasytoLLero MexaHnaMa He ofmkHa npesbiwatb 30 nd npu
Pa3oMKHYTbIX KOHTaKTax, ConpoTUBIEHUe He AOIMKHO npeBbiwarb 0,15 Om npu noctositHHOM Toke 1 A U co6cTBEHHAsA UH-
AYKTUBHOCTb He A0MXKHa NpeBblwaTh 3 MKIH NpY 3aMKHYTHIX KOHTaKTax.

B.1.3 Kanu6poBka uckpoobpasyouiero MexaHusma

UyBCTBUTENBHOCTL UCKPOOGpasyloLLero MexaHuaMa HeobxoguMo NPoBEPSATL A0 U MOCHE KaX0i cepun UCNbITaHUiA
no 10.1.3.
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Ecnu 4yBCTBUTENBLHOCTHL UCKPOODpasytoLLero MexaHM3Ma He COOTBETCTBYET yKkazaHHOW, ANS ee BOCCTaHOBNEHUA
HeoBXxo4MMO BEIMOMHUTE crefytolue JeAcTBuUS:

a) NpoBepUTL NapamMeTpbl KOHTPOMBHOW SMEKTPUHECKON Lieny;

b) npoBepuTL cocTaB UcnbITaTeNbHOW B3pLIBOONACHOW CMecH;

C) OMUCTUTL BOSbpPamMOBEIE NPOBOSIOYKM;

d) 3amMeHunTb BonbdpamMoBLIe MPOBOMOYKM;

€) NOAKIIOYUTL BbIXOAHLIE 3aXMMbl UCKPOoOBpasytoLLero MexaHuaMa K Lenu ¢ napamerpamu 95 mMH/24 B/100 mA
B cooTteTcTBUM ¢ 10.1.3 1 caenaTb He MeHee 20000 o6opoTOB AepxaTensa BonbdpaMoBbIX NPOBOROMEK B aTMocdepe
BO3AYXa,;

f) saMeHuTb KagMWeEBBIA AUCK U OTKanMbpoBaTh NckpoobpasyoLmii MexaHuam cornacHo 10.1.3.

B.1.4 MNMoaroTtoBKa U OUMCTKa BONMbppaMoBbIX NPOBOSIOYEK

Bonbdpam — o4eHb Xpynkuii MaTepuan, 1 BofibhpaMoBbie NPOBOMIOYKA PACLLEMIIAIOTCA Ha KOHL@X nocne oTHocu-
TeNbHO HEMPOAOIMKUTENBHOrO BpeMeHW paboThl.

PekomeHayeTCs OfWH U3 CreAyoWmUX cnocoboB NOArOTOBKM BONMbgpamMOBbIX ANEKTPO0B K UCTIBITaHUAM:

@) onnaBMTb KOHL|bI NPOBOSIOYKI C MOMOLLbIO YCTPOWCTBA, NMokasaHHOro Ha pucyHke B.5, npu stom Ha kaxgoi npo-
BONOYKe 06pasyeTcs WapuK, KOTOPbIA MOXHO NIErko yAanuTb WUnYMKamm.

Mocne Takoi MoAroToBKW, B CpeAHEM, OAHY U3 YETbIPEX KOHTAKTHBIX MPOBONOYEK HYXXHO 3aMeHATb TONbLKO Mnocrne
50 000 nckpeHwia,

b) HapesaTb NpoBONOKY, HAMPUMEP C NOMOLLbIO BEICOKOKAYECTBEHHBIX HOXHWL,

3aTeM NpoBOMNOYKM YCTAHOBUTL B A€pXKaTeNb U BPYYHYHO O4YMCTUTL BCIO MOBEPXHOCTL NPOBOOYEK, BKIIOYAs KOHLibI,
Haxaau4Hoii Bymaroii knacca 0 My akBUBanNeHTHLIM abpasuBHBEIM MaTtepuanom.

MpuMeyaHusa

1 Mpw o4mncTke Nposonoyvek HeobxoaUMo ybupatb U3 uckpoobpasyoLero MexaHnama aepxaresb SNMeKTPofoB.

2 TpeboBaHua K pa3Mepy 3epeH HaxgadHoi Gymarn knacca O Unu aKBMBaNEeHTHOro abpasvBHOro Mmartepuana,
onpegeneHHbIe Npy NMOMOLLM cuTa, NpuBeaeHsbl B Tabnuue B.1.

Tabnwuya B.1
KonunyecTBo 3epeH, NpoxoAsLLuX Yyepes oTBEpCTUA cuTa Pasmep oTBEpCTUA CUTa, MKM
MpoxoasAT BCce 3epHa 106
3afepxuBaeTcs Ha cuTe He bonee 24 % 75
3agepxuBaercs Ha cuTe He MeHee 40 % 53
Mpoxogut He 6onee 10 % 45

Kak nokasbiBaeT OnbIT, ANA cTabunusayun YyBCTBUTENBHOCTU UCKPOOOGpasyloLero MexaHusma BO BpPeMsi UCTbl-
TaHWii xxenaTenbHO OYUCTUTL U BBIMPAMUTL MPOBOSIOYKM HA paBHOM paccTOsHWMW. [epuognYHOCTL OYUCTKN 3aBUCUT OT
CKOPOCTW, C KOTOPOI Ha NpoBOnoYKe 06pasyroTes OTMOXEHUA. 3Ta CKOPOCTb 3aBUCUT OT UCNBITYEMOI Lienu. NpoBonoyka
JomkHa 6bITb 3aMeHeHa, ecrnn ee KOHeL, pacLUensieH Unu NpoBONOYKY HEBO3MOXHO BLINPAMUTE.

B.1.5 YcTaHOBKa HOBOro KagMMeBOro Aucka

YTtobbl cTabunusnposaTb YyBCTBUTENBHOCTE UCKPOOGpasytoLLero MexaHuaMa, pekoMeHAYeTCs cnegytoLlas npo-
Lieaypa YCTaHOBKM HOBOTO KagMWEBOro Aucka:

a) YCTaHOBWTb AWUCK Ha UCKpooDpasyoLLieM MexaHu3Me;

b) NogKNHOHNTL BEIXOAHBIE 32XKMMbI MCKPOOGpasytoLLero MexaHnsmMa K Lenu ¢ napametpamu 95 mM/24 B/100 mA B
cootBeTcTBMU ¢ 10.1.3.  cgenatb He MeHee 20000 o6opoToB AepxaTens NPoBorovek B aTMocdepe Bo3ayxa;

C) YCTaHOBMUTL HOBLIE MPOBOMOYKM, MOAMOTOBMIEHHLIE N OYULLEHHbIE B COOTBETCTBUM € B.1.4, N NOAKMHOYUTL BbIXOA-
Hble 3aXMMbl UCKPOOBpPa3yHoLLero MexaHu3ma K HeaneKTponMTUYECKOMY KOHAeHcaTopy eMKOCTLI0 2 MKD, 3apshkaeMoMy
Yyepes pe3ucTop conpoTusneHnem 2 kKOm,;

d) 3anonHWTL cocys B3PLIBHOW KaMepbl UCMbITaTeNbHOM B3pLIBOONACHOW cmeckto Ans noarpynnsl A (unv rpynnsl 1)
(10.1.3.1) v nogaTb HanpspkeHwe 70 B (gnsa rpynnbl | — 95 B) Ha eMKOCTHYO Lienb W BpallaTb UcKpoobpasytolmii Mexa-
HW3M, NOKa He BOCNiaMeHUTCA B3pbIBOOMNacHasa cMeck Unn He npousonaet 400 obopoToB AepxaTens nposorodek. Eciu
BOCM/IaMEHEHUSA He NPOU3OLLNO, NPOBEPLTE CMECh, 3aMEHWUTE NPOBOMOYKM UMM NPOBEPLTE UCKPOOBPasyoLLMA MeXaHN3M.
Ecnu BocnnameHeHne KOHTPOSbHON B3PLIBOOMNACHON CMECH NPOW3OLLIO, TO CriefyeT CHKaTb HanpsxeHue Ha 5 B u no-
BTOPSATb ONMCaHHyto npoLeaypy A0 TEX Nop, Noka He MPeKpaTUTCS BO3HWKHOBEHWE BOCMIaMEeHEHWH;

€) HanpsxeHue, nNpu KOTOPOM AOMMKHO MPOU3OWTU BOCMrameHeHune, pasHo 45 B ansa nogrpynnbl lIA (55 B — ansa
rpynnsl ) , U HanpsxeHWe, NpuW KOTOPOM BOCMNaAMEHeHUe He JOIMKHO nmpoucxoguTs, paBHo 40 B ans noarpynnsl 1A
(50 B— ansa rpynnsi 1).

B.1.6 O6nacTb npuMeHeHUs MCKpooBpasyiollero MexaHuama

MekpoobpasyoLunii MexaHuam npeaHasHaveH Ans ucnbiTaHns nckpobesonacHbIX Lienei co creayrowumn npesens-
HbIMU NapaMeTpamu:

a) UCnbITaTenbHbIA TOK — He Gonee 3 A,
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b) pabovee HanpskeHUe UCNBITYEMbIX OMUYECKUX UM EMKOCTHLIX Lieneil — He Gonee 300 B;
C) ANS UHAYKTUBHBIX Lienei — WHAYKTUBHOCTb He 6onee 1 H;
d) yacToTa TOKa B aneKTpuYeckux Lensx — He 6onee 1,5 My,

MpuMeyvaHunsa

1 VckpooBpasyroLmili MexaHM3M MOXHO MPUMEHSATL A1A UCMbITaHUIA Lenei ¢ napamMeTpamu, BIXOAALWLMUMY 3a yKa-
3aHHble npefensl, HO NpyY 3TOM BO3MOXHbI U3MEHEHNSA YyBCTBUTENBHOCTH.

2 Ecnu ucnblTaTenbHblii TOK NpeBbiwaeT 3A, HarpeB BofbdpamMoBbIX NMPOBOMOYEK MOXET CTaTb [OMOHUTENBHO
NPUYMHON BOCMNaMeHeHNa 1 NOBNUATL Ha pesyneraThbl UCTbITaHWA.

3 [Ans MHOYKTUBHbLIX Lienei HeoBXogMMO NPUHATL Mephl K TOMY, YTobbl COBCTBEHHAA MHAYKTUBHOCTb W MOCTOSIHHbIE
BPEMEHM Lienu He okasbiBanv HeraTuBHOro BAUSAHUA Ha pesynbraThl.

4 EMKOCTHbIE U UHAYKTUBHBIE LIEMU € BLICOKUMMN 3HAYEHUAMU MOCTOSHHBIX BPEMEHU MOXHO UCTbITbIBaTbL, Hanpu-
Mep, YMeHbLLas 4acToTy BpalleHus uckpoobpasyrolero MmexaHmama. EMKoCTHbIe Lienu MOXHO UCMbIThIBaTL, CHAB ABE UMK
TPUW NPOBOMOYKK. [pK STOM HEOBXOZUMO YUUTHIBAT, YTO CHUXEHWE YacTOThl BpalleHUs UCKpoobpasytoLero MexaHu3Ma
MOXET W3MEHUTb ero YyBCTBUTEMbHOCTb.

NckpoobpasytoLlmii MexaHUaM He NMPUMEHAETCA AMA UCTMbITaHUS Lenei, KOTopble BLIKIOHAKT TOK UK CHIDKatoT
aMneKTpUYecKme 3HaUYeHUA B pe3ynkTaTe pasMblkaHWs U 3aMblkaHUsi KOHTakTa B UCKpoobpasyeLlem MexaHusme npu Tpeby-
eMoM Konu4ectee 06opoToB. [AnsA UcnbiTaTeneHbIX Lenel cosfatoT Hanbonee HebnaronpuaTHLIE BbIXO4HbIE YCOBUS Ha
NPOTSXKEHWUU BCEro UCTIbITaHUS.

MpumedvaHune 5— [Ona nogobHelx Lenei B npunoxerHusx E n A npvBepera gononHutensHas nHhopmaLus.

B.1.7 Mogudukaumm nckpoobpasytoiero MexaHuama Ansa 6onbLnx TOKoB

MckpoobpasytoLmii MexaHU3M MOXHO NPUMEHSTL 415 UCMNbITaTENbHBIX TOKOB oT 3 o 10 A, ecrnn MexaHW3M uaMe-
HeH criegytoLmm obpasom:

BonbghpamoBble NPOBONOYKM 3aMeEHEHLI NPOBOSIOYKaMK ¢ AuamMeTpoM, yBenudeHHbIM ¢ 0,2 mm go 0,4 = 0,03 MM, #
ceobogHas gnvHa ymeHblweHa go 10,5 mm.

MpumedyaHue 1— YMeHblueHWe cBOBGOAHOW AMWHEI CHXXAET U3HOC KaJMUEBOro gucka.

O6Lee conpoTUBNEeHNe WCKPooBpasyroLLEro MexaHuaMa, BKIoYas COMPOTUBIIEHUE KOMMYTMPYHOLLEro KOHTaKTa,
AOIMKHO BbITh CHIMKEHO Ao MeHee 100 MOM UK UCTbITYeMas LeMb AoSHKHa ObiTh M3MEHeHa TakuM 06pa3omM, YToGbl KOM-
NeHCUpoBaTh BHYTPEHHEE COMPOTUBIIEHUE UCKPOOBPasyHLLEro MexaHuama.

MpuMedyaHne 2— OfHO M3 BO3MOXHbIX peLleHUid — NpUMeHEHUe LLIETOK TaKoro Xe TUna, Kak B aBTOMOOUIb-
HOW MPOMBILLIIEHHOCTH, B COMETAHWM C NaTyHHLIMK BTyrNKaMu Ha Bariax MCKpoobpasyHoLero MexaHuama Ans yBenuyeHus
nnoLyaAn KoHTaKTa.

ObLWWasn UHAYKTUBHOCTb MCKPOOBpa3yioLLero MexaHu3Ma M MHAYKTUBHOCTb OT NOACOEAUHEHUS K UCMILITYEMON Lienu
AonxHbl 6bITb cBEAEHBI K MUHUMYMY. MakcuMansHoe 3HaveHue JOmKHO GbiTh paBHO 1 MKIH.

Mckpoobpasytowmini MexaHU3M MOXET UCTonb3oBaThes Ans 6onee BLICOKMX TOKOB, HO MPU 3TOM UHTEPNpeTUpOBaTh
pesyneraTbl He06X0AUMO ¢ 0C060I OCTOPOXHOCTbLIO.
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Pa3mepsbl B MunnumeTpax
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PucyHok B.1 — HckpoobpasytoLuii MexaHn3M AN UcnblTaHns uckpobeaonacHbIx Lienei
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PucyHok B.2 — KagMueBbIA KOHTaAKTHBIA gUCK
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PaSMepr B MUnnuMeTpax
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PucyHok B.3 — [epxatens npoBorioyek
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17— unsonupytowjas nnacTuHa; 2— noABoj Toka; 3 — U30nMpoBaHHbIN 60NT; 4 — N30NMPOBaHHBLIN MOALUIHUK, 5 — BLIXOAHOE OTBEPCTUNE

ANngrasa; 6 — LJoKosb OCHOBaHUS; 7 — Bonbg pamMoBas NpoBooyka; 8 — gepxaTenb NPOBONoYeK; 9 — 3aXUMHOWM BUHT, 70— HaXumHas

nnactuHa; 77 — saxuMm; 72 — kamepa; 73 — KagMUEBbLIA KOHTAKTHbLIN AUCK; 74 — pe3nHoBOe YNIoTHEHWe; 75 — BXo4HOe OTBepcTMe

angrasa; 76 — LWecTepHA € COOTHoLWeHUeM 3ybbeB 50:12M; 77 — nsonuposaHHaa MydTam; 18 — npuBogHOW ABUraTenb C pegyKTopoMm
80 o6/mMUH

PucyHok B.4 — Cxema B3pbIBHOW KaMepbl A5 UCMbITaHUA Ha McKpobe3onacHoCTb
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1 — noaBod NUTaHWsA; 2 — MefHbIN Gpycok; 3 — BorbpamMoBasa NPOBOMoOYKa;
4 — n3onupytoLas rnnacTmHa

M puMmedyaHne — OnnasneHHble WapuKku CHATL WUNYUKaMH.

PucyHok B.5 — YcTpoWCTBO ANA NOATOTOBKM BONbgpaMoBbIX NPOBONOYMEK METOAOM ONNaBneHunA
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Mpunoxexue C
(cnpaBouHoe)

N3mepeHMe nyTen yreuku, 3NeKTpUYecKkux 3a3opoB U paszesnimTenbHbIX pacCTOAHUI Yyepes
3aNMBOYHbIN KOMNAYHA U TBEPAYIO U30NALNIO

C.1 OneKTpunyeckue 3a3opbl U pasaenuTenbHble pacCTOSHUA Yepes 3alIMBOYHLIN KOMNAayHA U TBEpAYIO

nsonauuio

HanpsxeHue Ans NpoBefeHNsA OLEHKN JOIMKHO ObITb onpefeneHo B cOoTBETCTBUM € 6.3.3.

OneKkTpuYeckuin 3a3op paccmaTpuBaloT Kak caMoe KOPOTKOe pacCTOsHWE Mo BO3LYXY MeXAY ABYMS TOKOMNPOBOASA-
UMM YacTamn. Ecrin mexay TOKonpoBOASALMMM YacTAMKU UMEETCS M3onupytoLlas feTank, HanpuMmep neperopogka, pac-
CTOsIHNE U3MepAIT BAOMNb NYHKTUPHLIX TMHWIA, KaK nokasaHo Ha pucyHke C.1.

JTFEEEL

1 — NPOBOAHMK; 2 — aNeKTpUYECKMil 3a3op; 3 — Neperopozka
PucyHok C.1 — N3mepeHune anekTpudeckoro 3asopa

Ecnu paccTosiHue Mexay TOKOMPOBOASLLMMU YaCTAMM COCTOUT YaCTUHHO U3 SMEeKTPUYECKOro 3a3opa U YaCTUYHO U3
pasAennTernbHOro PacCTOSHUS Yepes 3arMBOUHbIA KOMMayHZ U (MNT1) TBEPAYHO U30IALMI0, SKBUBATNEHTHbIA aNeKTpUIeckuii
3a30p WUIIU paccTosiHWeE pasfeneHuns Yepes KoMnayHz MOXKHO paccumTaThb, Kak onncaHo HUXe, a nomnyveHHoe 3HaueHue 3a-
TEM CPaBHUTb CO 3HAYEHWEM B COOTBETCTBYHOLLEN KOmNOHKe Tabruupl 5.

JonycTum, 4To Ha pucyHke C.2 A — arekTpudeckuii 3asop, B — pasgenutenbHoe paccTosiHUe Yepes 3annuBoYHbIN

koMnayHz, a C — pasfienuTenbHoe paccTosiHUe Yepes TBEpayHo U30NALMIO.

Cc

1 — NPOBOAHUK

1 1 PucyHok C.2 — UN3MepeHue
CINOXHBIX PaccTOAHUA

Ecnu 3sHa4YeHne A MeHbLUe, YeM COOTBETCTBYIOWEE 3HAYeHWe, NpUBeAeHHOE B Tabnuue 5, To creayeT UCnonb3o-
BaTb OA4HY W3 NpuBefeHHbIX HUxe Tabnuy,. MNpu pacqeTax He yYUTLIBAIOT 3HAUEHUA BENUYUHbI SMIEKTPUYECKUX 3a30POB UNK
pasfeneHunit, MeHbLUe 1/3 COOTBETCTBYIOLLMX 3Ha4YeHUiA no Tabnuue 5.

Peayneratel pac4eToB 170 onpedeneHuto Kax0020 aKkeueaneHmHoz0 pa3denumenbHo20 pacCmosiHusl HYXHO Cro-
XUTb U CPaBHUTL C COOTBETCTBYIOLLUM 3HaYeHeM 13 Tabrnuubl 5.

C nomoLLblo faHHbIX KOMOHKM 2 Tabnuubl 5 HeoBxoaUMO M3MepeHHble 3HAaYEHUS YMHOXUTb Ha KO3 ULIMEHTHI,

npusegeHHble B Tabnuue C.1.

Tabnuya CA1
BenuuunHa HanpsaxeHus U<10B 10B=U<30B U=230B
A 1 1 1
B 3 3
3
C 4 6
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C NOMOLLbI0 aHHLIX KOSOHKM 3 Tabnuusl 5 HeOBXOANMO M3MepeHHble 3HaYEHUS] YMHOXMUTb Ha KOS hULIMEHTSI,

npusefeHHble B Tabnuue C.2.

Tabnunya C.2
BenuwunHa HanpsikeHus U<10B 10B=<U<30B Uz30B
A 0,33
B 1,00
C 1,00 1,33 2,00

C nomoLbto AaHHbIX KONMOHKM 4 Tabnuubl 5 He0BXOAUMO U3MEpPEHHbIE 3HAaYEeHUS] YMHOXUTb Ha KO3pdULNEHTHI,
npuBeAeHHsble B Tabnuue C.3, 1 nonyyeHHble pe3ynsraTthl CeayeT CRoXUTb.

Ta6nuuya C.3
BenuynHa HanpsxeHus U<108B 10B=<U<30B U=30B
A 0,33 0,25 0,17
B 0,75 0,50
1,00
cC 1,00

C.2 MyTu yTeuku

HanpspkeHne Ans NpoBeAeHUSA OLEHKM JOIMKHO BbITh onpefieneHo B cooTBETCTBUM € 6.3.3.
AnuHa nyTu yTedku fgormkHa 6biTb U3MepeHa BAOIb NOBEPXHOCTU U3OMALMK, Kak NoKasaHo Ha pucyHke C.3.

a1

1 — nognoxka; 2 — 6oposaka; 3 — neperopogka; 4 — kreu

PucyHok C.3 — N3MepeHne AnNuHbI NyTeil yTeUku

HeobxoanMo chenathb creaytolme U3MepeHus, nokasaHHble Ha pucyHke C.3:

a) 4NWHY NYTU YTEYKN N3MepsItoT BOKPYT Nio6oi BbIEMKW Ha NOBEPXHOCTH, €CIN LUMPUHA BEIEMKU He MeHee 3 MM;

b) ecnu nsonaunoHHas neperopopka unu 6apbep B COOTBETCTBUK € 6.3.2 yCTaHOBIEHDI, HO HE NPUKNEEHbI, ANUHY
nyTV YTe4kn namepsitot Nnbo Hag neperopogkoit, nnbo nog Hew, B 3aBUCMMOCTHU OT TOrO, KaKoe 3Ha4YeHne MeHbLUE,

C) ecnu neperopofka (CM. nepevncrieHne b) npukneena, ANUHY NYTH YTEYKN BCErga U3MepAIoT Had NeperopofKoil.

Ecnv gnsa cokpaleHnsa gnvHbl MyTW YyTeYKM UCNOSb3YIOT Nak U fakoM MOKpbITa TONBKO YacTb NyTH yTeYKU, Kak Mno-
Ka3aHo Ha pucyHke C.4, obLLUyto akeusaseHNMHYI0 ANUHY NYTU YTEYKN onpefensitoT no KoroHke 5 unu 6 tabnuupl 5, nc-
nonb3ys CNeayroLWuiA pacyeT: ANnsi KONOHKK 5 crieflyeT YMHOXUTL B Ha 1, a A — Ha 3, ANsi KONOHKK 6 cneayeT yMHOXUTL B
Ha 0,33 u A Ha 1. PesynsTaThl COXuUTb.

NN

1 — nak; 2 — npoBOAHUK; 3 — MoAI0XKa

PucyHok C.4 — N3aMepeHne CroXHbIX pacCTOAHUMR
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MpunoxeHne D
(o6a3aTenbHoOeE)

FepmeTnsaumsa

D.1 CuenneHue

Bce BbiCTynatwLwme 13 ca0A repMeTuka 4acTu aNeKTPUYEcKoli Lenu AomMKHbl 6biTb 3aKpbiTbl KOMIayHAOM. KomnayHg,
OO/IKEH UMEeTb CUensieHne ¢ 3TUMU NOBEepPXHOCTAMU pasfena.

WNcknioveHne TpeboBaHWii K NyTAM yTeukn ANS 3/1EMEHTOB, 3a/MTbIX KOMMayHAOM, OCHOBaHO Ha OTCYTCTBMMU BO3-
MOXHOCTW 3arpsisHeHusi. iamepeHHoe 3HayeHne CUT, B CYLLHOCTU, ABMAETCA OLEHKOW CTeneHn 3arpsisHeHus, Heobxoam-
MOro 78 Toro, 4Tobbl Bbi3BaTb NPOGOV pasfdeneHns mexgy TOKONpoBoAAWMMK AeTansMu. Ha oCHOBaHWW 3TOr0 MOXHO
caenartb crefyouime gonyuweHnsa:

-eCN BCE 3/IeKTPMYECKMe HYacTu U NOAJ/OXKKA MOMHOCTbIO 3aKpbIThl 060/104KAMU U HWA OAHA YacTb He BbIXOAMT 3a
npesensl 3a7MBKM KOMMNAayHAOM, TOr4a HeT pucka 3arpsisHeHUs 1M NO3TOMY NPO6OI OT 3arpA3HeHNs HEBO3MOXEH;

- ecnim nobasn yacTb Lenu, HanpuMmep OroieHHbI VAN N30NNPOBAHHbIA NPOBOAHWK, 3NE€MEHT WU NOAJ0XKa nevar-
HOW nnaTbl, BbIXOAAT 3a Npejesnbl KOMNayH4a WM OH He NIOTHO npuneraeT K rpaHuue pasgena, To Tam MoxeT obpaso-
BaTbCA 3arpsA3HEHVE ¥ BO3HUKHYTb MPOOGOWA.

D.2 Temnepatypa
Temneparypa 3a/IMBOYHOIO KoMmMnayHza [0/1KHa COOTBETCTBOBaTh 6.6.

MpunmevaHuns

1 Bce 3anMBOYHbIE KOMMAYHAbl UMET MakCMMaibHYH TeMnepartypy, Npy NPeBbILEHUN KOTOPOI OHU MOTYT TEpPSiTb
UM N3MEHATH CBOM CBOMCTBA. Takne N3MeHeHUs MOTyT Bbi3BaTb 06pa3oBaHue TpeLwH UM HapyleHne CTPYKTYpbl kKomna-
yHAa 1 noesieyb 3a cO60W A0CTyN B3pbIBOOMNACHOWN cpedbl K 60/1ee HarpeTbiM, YeM HapyXXHasl, MOBEPXHOCTSIM KOoMnayHza.

2 CnepyeT yunTbiBaTb, YTO KOMMNOHEHTbI C 3a/IMBKO KOMMNAYHAOM MOTYT GbiTb TEN/€e U XON04HEE, YEM Ha OTKpbI-
TOM BO3AyXe, B 3aBMCUMOCTU OT KO3IpPMLUMEHTA TENNONPOBOAHOCTM 3a/IMBOYHOIO KOMNayHaa.

FepmMeTn3NpoBaHHblIE KOMMOHEHTbI MOryT ObITb 60/1€e ropAYnuMu U 6onee XoNoAHbIMU, YeM OHU Gblv Bbl Ha OT-
KpbITOM BO34yXe, B 3aBMCUMMOCTU OT TEMJIONPOBOAHOCTU 3a/IMBOYHOIO KOMMNayHAaA.

m5e3 060/104KK

1 2 3 5 4 3

1— cBob6oAHasA NOBEPXHOCTb; 2 — repMeTU3NpyLWmnii MaTepman: NosoBUHA 3HAYEHNS M3 KOJTOHKM 3 Tabnuubl 5 Npu MMHUMaNbHOM 3Ha-

yeHun 1,00 MM; 3 — KOMMOHEHT, repMEeTUINPYOLW K MaTepman He LO/KEH MPOHUKATL BHYTPb; 4 — repMeTusupylowmnii matepuan (Ton-

WMHa He 3afaHa); 5 — meTannauyeckas win U30NALMOHHAA 060M104Ka: ANA MeTanInyeckoli 0607104k TONLWMHY He ykasbiBaloT (cMm. 6.1),
ToNWMHA n3onAumn — no Tabnuue 5 (konoHka 4) HacTosiLiero ctaHjapra

PucyHok D.1 — Tpumepbl repmMeTU3npoBaHHbIX Y3/10B, COOTBETCTBYOWMX 6.3.4. 1 6.6
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NN

MuHumanbHas TonwuHa Ao cBo6ogHOW NOBEPXHOCTU — HE MeHee 1/2 3HaJYeHUs1, ykasaHHoro B Tabnuye 5 (KonoHka 3)
€ MUHUMYMOM 1 MM
a) MexaHuueckan sawura

—|{ 1

K

MuHuMansHas TonWwmuHa — B 3aBUCMMOCTU OT TeéMNepaTypbl BHELLHER NoBepXHOCTH
b) Tepmuyeckasn sawura

Ob6o3Ha4eHHble pasfeneHns cooTBETCTBYIOT Tabnuue 5 (konoHka 3), Tabnuue F.1 unu Tabnuue F.2.
MuHuManbHas TonwuHa 4o cBo60AHOIN NOBEPXHOCTN — HE MeHee 1 MM
c) Paspenenue uenei

]

MunH1UMansbHasa TonwuHa Ao cBoBoHON NOBEPXHOCTU — He MeHee 1/2 3HavYeHus, yKasaHHoro B Tabnuue 5 (KornoHka 3)
€ MUHUMYMOM 1 MM
d) 3awuTa npegoxpaHuTeneii B uckpobesonacHow Lenu
PucyHok D.2 — lNpuMeHeHWe repMeTU3aLi C UCMOSNb3OBaHWEM 3aNMBOYHOMO KoMNayHaa 6e3 060onoYku
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L

MuvHUManbHas ToNwWwmMHa A0 CBOOGOAHON NOBEPXHOCTU — He MeHee 1/2 3HauyeHus, ykasaHHoro B Tabnuue 5 (konoHka 3)
C MUHUMYMOM 1 MM
€) WcknouyeHne NPOHUKHOBEHUS rasa

PucyHok D.2, nuct 2

a— dopmoBKa Hag, He YCTaHOBJ/IEHHbIMU b — d®opmoBka Hag KOMNOHEHTaMMU,
KOMMOHEeHTamu YCTAHOB/IEHHLIMI Ha MeyaTHyl nnarty

7— hopmMoBKa — A0/HKHA UMETb MUHUMAJsIbHYH TOJWMHY A0 CBOGOLHON NOBEPXHOCTU MO KpaiiHell mepe cornacHo ta6nuue 5 (KONOH-
Ka 4) ¢ MMHMManbHON TONWMHON 0,5 MM; 2 — KOMMNOHEHT (Hanpumep, NpefoxXpaHuTenb); 3— neyarHas naata ¢ MUHUManbHOWM TOMLWMHOW
0,5 mm

PucyHok D.3 — [MpumMepbl 6510k0B ¢ (OOPMOBKOIA, COOTBETCTBYHOLEN 6.6

MpnmeuvaHne — Pucydkn D.1, D.2 n D.3 A ynpoLeHHOCT! He MoKasbiBalOT coeAnHeHns B 6/10Kke U 13 Hero.
OHWN UNNIOCTPUPYIOT HA NPUMEpe YacTu, KOTOpble BaxHbl A5 BUAA B3pPbIBO3ALLMUTHI.

PucyHok D.1 nokasblBaeT HeKOTOpPble MpUMepbl G/10KOB, repMeTU3NPOBaHHbIX 3a/IMBOYHbIM KOMNAyHAO0M, KOTOpble
MOKa3blBaOT 3HAYNTESIbHYIO Pa3HuLy MeXAy 3/1eKTPUYECKMMM 3a30pamMmn [0 MOBEPXHOCTU A5 3a/IMBOYHOTO KOMNayHAa u
AlMkamn 4N repMmeTmsaunm MeTananyecko uam TBepaol usonsaumen.

PucyHok D.1a — 6e3 060/104KN.

PucyHok D.1 b —3aBepluieHHas 060/104ka.

PucyHok D.1c— oTKpbiTas 060s104Ka 6€3 KpbILLKNA.

PucyHok D.1d — o60/104Ka C KPbILLIKOIA.

Ha pucyHke D.2 nsobpaxeHbl AONOMHUTENbHbIE NPUMEpPbl repMeTn3aunmn ¢ MCNosb30BaHMEM 3a/MBOYHOrO Komna-
yHAa 6e3 060/104KN.

Ha pucyHke D.2a n3obpaxeHa MexaHunyeckas 3awmTa MHAYKTOpa W ero KOMMOHEHTbl MOAABMEHUS.

Ha pucyHke D.2b n306paxeHO NpuUMeHeHue 3a/IMBOYHOIO KoMNayHAa A1 CHWXEeHWS TemnepaTtypbl NOBEPXHOCTU.

Ha pucyHke D.2c n3o6paxeHo pasgesieHne MckpobesonacHbIX Lenei.

Ha pucyHke D.2d n3obpaxeHa 3awuta npegoxpaHuteneil 3anMBoYHbIM KOMNAyHAOM B MCKpo6e3onacHow uenu.

Ha pucyHke D.2e n3obpaxeHO npuUMeHeHwe 3a1MBOYHOro KoMnayHza Ans UCKIYEeHUS NMPOHUKHOBEHUSA rasa.

Ha pucyHke D.3 u3obpaxeHbl npumepbl 6/10K0OB, MCMO/Mb3YyOWMUX repMeTu3auynio TBepgon m3onauvein. 3To noka-
3blBaeT HeobxoauMble TpebOBaHUA K KOHCTPYKLMM W 3/1EKTPUYECKMM 3a30pam [0 noBepxHocTu. Cnocob repmeTtusanmmn
TBEPAOW n3onsAuneli — popMoBKa 6/10ka Kak egUMHOro YCTpOCTBa.

PucyHok D.3a — T[epmeTusupylowas TtBepas W3005UMS HaA HeycTaHOB/IEHHbIM KOMMOHEHTOM, Hanpumep
npepoxpaHuTenem.

Ha pucyHke D.3a nokasaHo yCTpPOWCTBO, HanpuMmep npegoxpaHntens, kotopoe hopmyeTcs nof faBfieHneM Co BCeX
6 CTOPOH OAHOBPEMEHHO.

PucyHok D.3b — MepmeTun3npytowlan TBepaas U3onsauus Hag KOMNOHEHTaMU, YCTAHOBMEHHbIMW Ha NeyaTHylo nniary.

Ha pucyHke D.3.b nokasaHo, 4TO XOTSi AaHHbIA PUCYHOK MOXO0X Ha pUCYHOK D.3, KOMMOHEHT, Hanpumep npegoxpa-
HUTeNb, CHayana MOHTMPYeTCA Ha neuyaTHyl nnaty (nosvums 3) nepen ycTaHOBKOW noA faBneHuem. 3Ta onepauus npu-
MeHsieTc AN (DOPMOBKW BK/IENKONA.
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MpunoxeHue E
(cnpaBouHoe)

WcnbiTaHue 3Heprum nepexoaHoro npouecca

E.1 MNpuHumn

Mpy1 BOSHUKHOBEHWM B LIENU HaNpsXKeHWsA W ToKa NepexofHoro npoLecca AonNyCTUMBl 3HaYeHWs HanpsKeHWUs U Toka
BblLLUE 3Ha4EHWIA, MPUBELEHHbLIX B MPUIOXKEHNA A, MPU YCIOBUM, YTO 3HEPriUst NepexoaHoro npolecca orpaHuYeHa sHade-
HUAMK, yKadaHHeIMK B 10.1.5.3. B KayecTBe NpuMepa MOXHO paccMOTPETL Cryyail, Korga UCTOMHUK NMUTaHUS, B KOTOPOM
MCMOMb3yeTCA NocneoBaTeribHOE NOMynNpPOBOAHUKOBOE TOKOOrpaHUYNUTENbHOE YCTPOMCTBO, PEMMCTPUPYET GOMNbLLION TOK U
OTKMIOYaETCH, HO NPY 3TOM TOK KpaTKOBPEMEHHOrO NepexofHOro npoLecca NepeaaeTca Ha Harpysaky. Jpyroi npumep, Kor-
Aa Uenb MHAMKaLMKN HanpshXeHWs BKITOYaeT TUPUCTOP, NMOAKITHOYEHHBI NapannensHO Harpyake, HO BLICOKOE HanpsiXeHne
MOXeT KOPOTKOE BPEMS MPUCYTCTBOBATE Ha Harpyake 4o Toro, kak cpaboTaeT TUpUCTOp.

Llene AoMKHa UCMBITEIBATLCS C TEMU NOBPEXAEHUSMM, KOTOPLIE MPUMEHSOTCS B COOTBETCTBUM € 5.1 U JatoT Hau-
6onee onacHble 3Ha4YeHWs1 3HEPrUM B YCIOBUSX, NPUBEAEHHbLIX B YKA3aHHOM MyHKTe.

MpumMmeyaHue — Hanbonee HeGnaronpuaTHLIE YCroBUA He 06s3aTerlbHO BO3HUKAIOT NpU MakcMManbHOM Ha-
npspkeHun. Heobxoanma Takxe oLieHka Gornee HU3KOro HanpskeHUs.

FPUHLMN STOTO UCMBITAHWS 3aKIHOYaeTCA B USMEPEHUN SHEPTUM B TeMeHWe NMepuoga BpeMeHH, Koraa HanpsaxeHue
¥ Tok GyAyT NpeBbILlaTh 3HAaYEHUSA, NPUBEAEHHLIE B NMPUNOXEHUU A, UMW 3HAYEHUS, KOTOPbIE HE ABNSAIOTCSA BOCNNAMEHAIO-
LUMMW NPY UCTIBITAHWK C MPUMEHEHUEM UCKpooBpasytoLLiero MexaHnama B cootseTcTeun ¢ 10.1.

E.2 VcnbiTaHue

OHeprus, KoTopasi MOXET BbIAENUTLCA BO B3PLIBOOMNACHYIO cpeay, AoMMKHa GbiTb M3MepeHa No MOLLHOCTU U BpeMe-
HW 3a Nepuoj, Korga 3Ha4eHNs HanpsXXeHUs U ToKa NPeBbLILLAT 3HaYeHUsA, NPUBEAEHHbIE B NPUNOXEHUU A, UNK 3Have-
HWS, O KOTOPbIX U3BECTHO, YTO OHW HE BbI3LIBAKOT BOCMIIAMEHEHUs NMPU UCNBITAaHUN C NPUMEHEHUEeM UCKpoobpasyloLLero
MexaHuama.

Llenb gomkHa GbITe UCMbITaHa NpW camoil HebnaronpuSATHOW Harpyske Npu NOBPEXAEHUSAX B COOTBETCTBUM C 5.1.
Ecnu uenk nuTaeT BHeLUHee YCTPOWCTBO (Hanpumep, Koraa UCTOMHUK MUTaHUS C NOCNeA0BaTeNbHO YCTaHOBIIEHHBIM Nosy-
NPOBOJHUKOBEIM TOKOOrpaHU4mMBatoWUM YCTPOWCTBOM NOAAET 3HEPrUI0 CO CBOUX BLIXOAOB Ha pyroe yCTpOUCTBO, ycTa-
HOBIEHHOE BO B3pPLIBOOMACHON aTMocdepe), Torfa cosfatowen HauxyfLnue ycroBusi Harpy3koi MoxeT 6biTb nobas Ha-
rpy3ka oT Harpy3ku XornocToro xogaa Ao KOpOTKOro 3aMblKaHUs.

B kadecTBe npumepa MOXHO MPUBECTU criedyoLUmniA: ecnu UCTOMHUK NUTaHUA BbipabaTbiBaeT HanpsxeHue 15 B B
YCIOBUAX XOMOCTOMO Xofa U CHabXeH nocrefoBaTenbHO yCTaHOBNEHHBIM MONYNPOBOAHUKOBLIM TOKOOr paHUHUBaOLLUM
YCTPOICTBOM, KOTOpOe cpabaTbiBaeT, KOrAa TOK NpeBbilaeT 1 A, oXuUAaeTes, YTo Lenb Npy NOAKIIOYEHUN K CTabUnUTpoHy
¢ Hanbonee HebnaronpuATHON Harpy3kon npuMepHo 14,5 B, co3facT KOPOTKUI NEPEXOAHBINA PEXUM C TOKOM Bhilwe 1 A go
Toro, kak cpaboTaeT TOKOBbIi BbIkntovaTerb. CTabUNUTPOHLI ¢ 6onee HU3KUM HaNPAXEHNEM, YEM YKasaHHOe BbiLLe, Takke
Heo6X0AMMO UCTLITHIBATD.

Onsa nogrpynnel 1B MakcumansHo gonycTUMeIA Tok npu 14,5 B paBeH 3,76 A (no Tabnuue A.1). Moatomy npu uc-
NbITaHUW HEOBXOAMMO N3MepPUTb NPOU3BEAEHUE HanpsXxeHUss U TOKa B TEYEHWe BPeMeHW, Korga Tok GyaeT npesbiwaTh
3,76 A. UcnbiTaTenbHas ycTaHoBKa U OXuaeMble HanpsikeHWe U ToK, pernctpupyemslie LudposbiM ocuunnorpadgom,
LOMXKHbI BbITh, Kak MokasaHo Ha pucyHkax E.1 n E.2

1 4

et

1 — ncnbiTyeMasn Lenb, 2 — Harpyska; 3 — PTyTHbIl BblknovaTesb;
4 — BONBTMETP BLICOKOTO COMPOTUBMEHMUS; 5 — LUYN ANS 3amepa BenuyMuHbLI Toka

PucyHok E.1 — Mpumep ucneiTyemoit Lenu
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BpeMﬂ,Vc

1 — TOK I, MaKkcuMansHo JOMyCTUMBIA B COOTBETCTBUM C UCTbITAHWEM Ha NCKPOGE30NaCHOCTL UMK OLIEHKOW MO MPUMOXKEHUIo A;
2 — nepepaBaemMan aHeprus () — HanpsxeHue V(B) x 3alITpuxoBaHHLIN y4acTok KpuBol (A.c)

PucyHok E.2 — MNpuMep BbIXOAHOMO curHana

B aTOM cry4ae aHeprusi nepexofHoro npoLecca AoMKHa paccunTbIBaTLCA NyTEM UBMEPEHNS TOKa 40 CTabunuTpoHa
(c NoMoLLbIO U3MepUTENBLHOMR CKOBLI) U HaNpPsKeHWs Ha CTabUNUTpoHe. 3aTeM MOXHO U3MEPUTL CepUto TOKOBPEMEHHBIX
XapaKTEePUCTUK ANS KaXLO0ro 3HaYeHWs Toka cTabunusauun U onpesenuTb 30HY Noj KPUBOW 3aBUCUMOCTU «HaMNpsKeHue X
TOK» OT BpeMeHU. TakumM o6pasomM MOXeT BbITb onpefeneHa 30Ha nog KpUBoii [0 NafieHUsA Toka A0 3HaYEeHUS, HIKe KOTo-
pOro OH CYUTAETCA HeCMOCOBHLIM Bbli3blBaTb BOCNaMeHeHne. 3T0 UcnbiTaHWe aHeprn nepexogHoro npouecca.

B apyrux cnyvasx caMmoii HebnaronpuAaTHON Harpy3kon MoxeT BblTe NepeMeHHbId pesnuctop. B sTom cnyvae paa
TOKOBPEMEHHbIX XapaKTepUCTUK MOXET OblTb NONyYeH AMA KaxAoh OMUYECKOW Harpy3kn NpakTU4EeCcKU OT KOPOTKOro 3a-
MbIKaHUS 10 3HAYEHMA CONPOTUBNEHUsI MeHee U /L, 1 UHTerpan MOLHOCTU U BPEMEHU, NPUNOXKEHHbIA K pe3ncTopy Mo-
XeT 3aTeM UCNonb3oBaTbCs 415 pacyeTa MOLLHOCTU NepexoAHoro npouecca. B ka4ecTBe Harpyskm MOXHO UCNONb30BaTb
KOHAEHCaTop unmn Apoccerib, B 3aBUCUMOCTH OT yKasaHHLIX BLIXOAHLIX NapaMeTpoB.

HanpsbkeHne U Tok cnefyeT U3MepsATb CKOPOCTHBIM 3arnoMUHaloWm ocuunnorpadoM, cnocobHbIM obecnevnTs
CKOPOCTb BpEMEHHOW pa3BepTkM MeHee 1 MKC Ha AeneHwe. McnbiTaTenbHoe obopyfoBaHUe U ero nojkroveHne K uc-
NbITYEMON Lienu AOMKHBI OKasbiBaTb MUHUMaNbHOE BUSHWE Ha M3MepsieMble BefMYnHbL. PekomeHayeTcs ucnons3osaTh
DaT4YUKN TOKa U KaHarmnbl M3MEpPEHUS HanpsXXeHUA ¢ BLICOKUM COMPOTUBMEHNEM. PekoMeHayeTca UCNonb3oBaTh PTYTHLINA
Kavalowuitcs BeIKNovaTerb, Tak Kak OH Co3faeT ABYCTOPOHHUNA MEXaHW3M C HU3KUM KOHTaKTHbLIM COMPOTUBAEHWEM, HO
MOXHO UCMONB30BaTh W Apyrie KBUBATIEHTHbIE BbIKNIOMATENN.
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Mpunoxenue F
(o6a3arenbHoe)

BapuaHTtbl pasaenurenbHbIX PacCTOAHUIA Al CMOHTUPOBAHHbIX NeYaTHbIX NnaTt
U pasaeneHue 3rieMeHToB

F.1 O6wwme TpeGoBaHuA

B cooTBeTCTBUM C HACTOSALLUM NPUNOXEHWEM pasfenuTenbHbIE PacCTOAHUA ANA TOKONPOBOAALWMX AeTanei [o-
NycKaeTcs yMeHbluaTb N0 CPaBHEHUIO CO 3HAYEHUAMU, NpUBEAEHHLIMU B Tabnuue 5 HacTosLero ctaHgapTa. 310 npu-
roXeHne NPUMEHSIIOT, Korfja B YCIIOBUSIX CTENEHU 3arpsa3HeHusi He Goree ABYX SNeKTpUYecKue pasfefieHns oLieHUBaloT:

- B CMOHTUpPOBaHHbLIX NeYaTHbIX nnartax; u

- B pasgenuTenbHbIX arieMeHTax 3a UCKNIMEeHUeM TpaHcgopMaTopoB, CooTBeTCTBYOWMX Tabnuue F.1 unnm F.2, B
3aBUCUMOCTU OT YPOBHSA UCKpobe3onacHoi Lenu.

MpumevyaHue — Obwme TpeboBaHUA K pasgenuTeNbHBIM pacCTOAHUAM ANS TOKONPOBOAAWMX A€Tanei npu-
BefeHbl B pasfene 6.3 HacTosLwero ctaHAapTa. OHWU OCHOBaHbI, rMaBHbIM 06pa3oM, Ha cTeneHn 3arpsasHeHus 3 [7]. Cuu-
TaeTcs, YTO ABOAHAA UNK yCUITEHHasA M30MSLMSA B COOTBETCTBUM ¢ [7] cooTBeTCTBYET TpeboBaHWUAM k uckpobesonacHomy
pasgeneHuto Ansa ypoBHel nckpobeaonacHoml Lenu «ia» n «iby.

[ns ne4yaTHbIX NNaT, pene v ONTPOHOB, KOrA4a cTeneHb 3arpA3HeHus 2 obecneveHa ycnoBUsMM MoHTaxa, 060mnoykoi
UMK NOKPLITUEM, 3allMLiaolWuM OT NonajaHus nelv 1 BRark, MOryT NPUMEHATLCA MeHee XecTkue TpeboBaHUs K KOH-
CTPYKLMW f@aHHOro NPUNOXeHUs.

OTn TpeboBaHNA NpuUMeHstoTCA B cooTBeTCTBUM C [7] «BbiGop usonauum ans o6opyfoBaHUA B HU3KOBOMBTHBLIX
cucTemMax».

[aHHble, npuBeaeHHble B Tabnuue F.1, gelcTBuTenbHLl ANA Kateropumn nepexnanpsxenus I/1l/Ill (cunoeble/apyrue
Lienun), n cTeneHun sarpsasHeHus apa (6e3 koHAeHcaumun Bo BpeMsi paboThl); oHM B3ATH U3 [7]. B sToM ansrepHaTUBHOM
MeToAe UCrnonb3oBaH BeIGOP U3oNALMU.

F.2 YnpaBneHue 3arpasHeHnem

Ecnu nevaTHble nnaTbl UMK paspaenuTenbHbie 3MeMEeHThl HaXOAATCH B YCMOBUAX CTEMeHU 3arps3HeHus aBa unu
MeHee, NPUMEHSIOT YMEHbLUEHHbIE 3a30pbl;

- ANA uenen ypoBHew «ia» 1 «iby — B COOTBETCTBUU ¢ Tabnuuei F.1;

- ANSA uenei ypoBHA «ic» — B COOTBETCTBUM € Tabnuueid F.2.

CHWKeHWe 3arpsAsHeHmns cTeneHn ABa OCTUraeTcs NpU BhINMOMHEHUN CMEAYIOLUX YCIOBUIA:

- YCTaHOBKa MeYaTHbIX NnaTt unu pasgenuTerbHbIX 3eMeHTOB BHYTPW 060104KM, CTeNeHb 3alyuTsl KOTOPOI cooT-
BETCTBYET YCNOBUAM aKcnnyartauum u MuHumanbHo paeHa |IP54 B cootBeTcTBUM € [OCT 14529.

O6onodvka formkHa yAoBneTBOpsATL BceM TpeboBaHWsM K oGonovkam fOCT 31670.0 ans o6onovek co CTeNeHbio
3alnTel He MeHee IP54, unu

- NPUMEHEHWe KOHPOPMHOro MOKPbLITUS TUNa 1 unu Tna 2 B COOTBETCTBUM C [4], unu

- MOHTaXX B KOHTPONUPYEMOii cpefie ¢ AOCTAaTOMHO HU3KUM 3arpsA3HeHWEM; B STOM clydae TpebyeMble yCnoBus
MOHTaXa [JOMMKHbI ObITb JOMOMHUTENBHO YKa3aHbl B JOKYMEHTaLMW U3roTOBUTENs, a 3HaK «X» JOIKeH GbiTb fo6aBneH K
Mapkuposke cornacHo fOCT 31610.0.

F.3 3asopbl Ans neyaTHbIX NnaT U pa3geneHue reMeHTOB

F.3.1 YpoBHM «ia» U «ib»

[na uenei ypoBHeii «ia» 1 «ib» 3a3opbl B COOTBETCTBUU € Tabnuuei F.1 MOryT NPUMEHSTLCS B Criy4qasx, yKasaHHbIX
B pasgene F.1, npu ycrnosun, 4To:

- KaTeropua nepeHanps»xeHnsa uenei gomxHa 6bite I/11/111 (cunoBble/gpyrue uenu) B cooTBeTCTBUU C [7]. 3TO Tpe-
6oBaHne JOMKHO BbiTb JOMONHUTENEHO YKa3aHo B [JOKYMEHTaLWK OT U3roTOBUTENs KaK ycrioBMe MoHTaxa. Homep cepTu-
dukaTa Ha anekTpoobopyaoBaHue JOMKEH cofepxaTb 3HaK «X» cornacHo TpebosaHusM kK MapkupoBke FOCT 31610.0.
CneyuantHble TpeboBaHWSA MPUMEHEHUS, NepedncneHHbIe B CepTUdUKaTE, JOMKHLI cogepxaTb Noapo6Hble TpeboBaHUs
K yCcTaHoBKe.

PasgeneHns, cooTBeTCcTBYIOWME Tabnuue F.1, cunTaroT HENOBPEXLaeMbIMU, U OHU He AOMMKHbI MOBPEXAaTbCA 40
HW3Koro conpoTuBneHna. OfHako ecnu NpuMeHsIoT 4ybnuposaHue aneMeHToB (Hanpumep, ABa KOHAEHcaTopa, yCTaHOB-
NeHHble nocnefoBaTensHo), pasfeneHne MeHee NorHoro 3HaveHns, Ho 6oree uUnm paBHoe NOSIOBUHE 3HaYEHUA No Tabnu-
Le F.1, paccMaTpuBaloT Kak 0fHO y4UTbIBaeMoe nospexaeHune. Hukakue gpyrue noBpeXxaeHUs He [ onycKaloTCs.

PasgeneHns nog nokpeITUeM, Yepes 3anMBOYHbIA KOMNayHA W Yepes TBEPAYH U30NALMIO AOMKHEI MPOATH TUNOBLIE
U KOHTPOMbHbIE UCMBITaHUA B COOTBETCTBUU € [7] U [4], @ AN 3NeKTpUYECcKUX 3a30pOB U NyTEW YTEHKN TUNOBLIE UMK KOH-
TPOrbHbIE UCMBITAHUA He TpebytoTes. MOoCKOMbKY KOHTPOMbHBIE UCTIBITAaHUS MOXHO NPOBOAUTL TOMBLKO C ranbBaHUYeCKU
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pasfeneHHsIMU LiensMu, JoMycKaeTes BKIYaTh cneluantHele UCnbiTaTenbHble NPOBOLHUKN B KOHCTPYKUMIO NeYaTHO
nnatsl, YToGkl NOATBEPAUTL 3P EKTUBHOCTL METOAA USFOTOBIEHNS (HAaHECEHWe NOKPLITUSA, 3anuBKa).

Tabnuuya F.1— OnekTpudeckue 3asopbl, NyTH YTEYKN U pasgeneHusn ANs Lenei ypoBHeii «ia» 1 «ib» npu npumeHeHUm
3aLLUTEl OT 3arpA3HEHNS W BEINOIHEHUW crieluanteHbIxX TpeboBaHuil K MaTepuany U MoHTaxy

1 2 3 4 5 6 7
HomMuHanbHoe SnekTpudeckuii PasgenuTene- PasgenuTtene- | PacctosiHue noa | PacctosHue noa | MuHUManbHbI
HanpsxeHue 3a30p U NyTb | HOe pacCTOsiHME | Hoe PacCTOsiHME | MOKPbITUEM, MM | MOKPbITUEM, MM | cpaBHUTENb-
nsonaumu, yTedKu, MM Yyepes Yepes TBepAyto | Tun nokpbltna 1 | Tun nokpeitua 2 HbIA HAEKC
ahpekTUBHOE (MpumevaHue 2) 3aNUBOYHBIN nsonauuo,MMm | (Mpumedvanue 4) | (Mpumevanue 4) | TPEKMHIOCTON-
HanpaxeHue KoMnayH4d, MM KOCTW
nepeMeHHoOro Toka (CUT)

UNu HanpaxeHue
MOCTOSIHHOTO Toka, B
(MpumeyaHua 1 n 5)

KaTteropua

nepeHanpsaxeHns 1l I/ (Awalll (A Iwalll 1] (WAl (WA Al

(MpumeyaHue 3)
10 0,50 0,20 0,50 0,20 —
50 100
100 1,50 0,32 0,75 0,32

0,20 0,20 0,20

150 3,00 1,30 1,50 0,65 175
300 5,50 3,20 2,75 1,60
600 8,00 6,40 4,00 3,20 275

MpuMeyvyaHuqa

1 CKauku HanpskeHus — Ha ocHoe cepun R10. PakTuyeckoe pabouee HanpskeHUE MOXET npesblaTh NpU-
BefleHHoe B Tabnuue 3HaveHue Ha 10 %.

2 Brutodast KOMMOHEHTHI M HacTU NeYaTHOW nnaTkl.

3 Kateropus nepeHanpsikeHUs — B COOTBETCTBUM C [7].

4 Tvn NOKPLITUSA B COOTBETCTBUM C [4]

5 Bkniovas mosTopsiloLeecs MaKcUManbHOe HanpsikeHwe, Hanpumep, Ans npeobpasoBaTeneil NOCTOAHHOMO
TOKa, HanpshbkeHUe NepexofHoro Npoyecca He y4nTLIBaloT

Tunosble UCMbITaHWUA AOMKHEI NPOBOAUTLCA C y4ETOM Haubonee HebNaronpuUATHLIX YCMOBUIA OKpYXatowwen cpeabl,
3asiBMNeHHbIX AN obopyfoBaHus, HaNnpUMep MakCUManbHOW 1 MUHMManbHON TeMneparyp.

CnoxHble pa3feneHusi B COOTBETCTBUK € pasgenom 6.3.7 no Tabnuue F.1 He onpeaensiio.

F.3.2 YpoBeHb «ic»

[nsi uenn ypoBHs «iC» YMEHbLUEHUE pasaenuTeNbHbIX PacCTOAHUIA B COOTBETCTBMU ¢ Tabnuueit F.2. aonyckaeTca
npy BLIMOMHEHWUM crieaytowux TpeboBaHuin:

- €CNM HOMUHaNbLHOE HanpsPKeHWe paccmaTpuBaemoro anekTpoobopyaoBaHusi nu nioboit yacTu anekTpoobopyao-
BaHWS He NpeBbILIaeT MakcuMarnbHoro 3HaveHuna 60 B, Hukakue TpeboBaHmns K pasgenuTenibHbIM pacCTOSHUAM B AOMNONHE-
HUe K TpeboBaHUAM OBLLMX MPOMBILLNEHHBLIX CTAHAAPTOB HE NPUMEHAIOTCA. DNeKTpUYecKne 3a30pbl U ANMHA NYTU YTEYKn
anekTpoobopyAoBaHUA C MakCUMyMOM HOMUHANbLHOrO HanpsxeHus oT boree 60 go 375 B gomkHbl COOTBETCTBOBATL
3Ha4yeHusM U3 Tabnuusl F.2,

- Heo6X0AMMO NpPEeAYCMOTPETbL BHYTPEHHIOWD UMW BHELIHIOIO 3alluTy arekTpoobopyaoBaHusi, YTobbl orpaHU4UTL
uenu o Kateropun nepeHanpspkeHus |l, Kak ykasaHo B [7].
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Tabnuya F.2 — OnekTpudeckne 3a3opbl, MyTW YTEYKU U pasfeneHna ANa ypoBHSA «ic» NpU NPUMEHeHUN 3aluTsl OT
3arpasHeHns 060Mo4KON NN ¢ NOMOLLIbIO CheLnanbHbiX YCITOBUIA MOHTaXa

1 2 3 4 5 6 7
Hanpaxexue OnekTpuyeckun Pazpenutens- Pasaenutens- OnuHa nytn OnuHa nytn CpaBHUTENb-
(makcumarnbHoe 3asop, MM Hoe paccTo- Hoe paccTo- yTeuKu, yTeukun noa HBIR UHAEKC
3HauyeHue), B fAHWe Yepes fAHWe Yepes MM MoKpbITUEM, TPEKUHIOCTOM-
3aNUBOYHLIN TBEPAYIO U30- MM koctn (CUT)
KOMNayHa, MM nALMIo, MM
90 0,40 0,15 0,15 1,25 0,30 100
190 0,50 1,50 0,40
0,30 0,30 175
375 1,25 2,50 0,85
>375 * * J * d *

NU3roToBuTeEnb.

MpumevaHua
1 [Ans 3a30poB ¢ NOMETKOW «—» AONOMHUTESNBHLIE TPeOOBaHMSA He NPUMEHSIIOTCS;, «*» — 3HaYeHUsi 3a30poB A0
HacTosILLero BpeMeHU He onpeaeneHbl
2 lMopTBepxaeHne cootBeTcTBUA TpeboBaHMsaM K CUT ans U3onsuuoHHBIX MaTepuanoB JOMMKeH NpeAcTaBUTb
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MpunoxeHune G
(obszaTenbHoe)

UckpobGesonacHasa cuctema noneBon wuHsbl (FISCO)
TpeGoBaHusa kK 060pya0BaAHUIO

G.1 BBegeHue

HacTosiee npunoxeHue cogepxuTt nogpobHyto MHopMaLmMio 0 KOHCTPYKLNK 060pYA0BaHUSA C NPUMEHEHUEM WC-
KpoGesonacHoit cucTemel nonesol WuHbl (FISCO), ocHoBaHHOR Ha MPUHLMMaX MaH4YeCTepCKOro KoAWpOBaHUsi ¢ nuTa-
HUEM OT LUMHBI, CKOHCTPYUPOBaHHBIX B COOTBETCTBUM C [15], KOTOPLIA ABMAETCA cTaHA4aPTOM (OU3NYECKOro YpoBHA AN4
YCTaHOBOK C LLUMHOIA.

Ha koHcTpyKkuuio o6opygoeaHus FISCO pacnpocTpaHsaoTes TpeboBaHUS HacToALLEero cTaHaapTa, €Crim HaCTOSALLMM
MPUNOXEHWEM He NpeaycMoTpeHo WHave. YacTe nonesoro ycTpoicTea FISCO MoXeT UMeTb OAUH U3 BUL OB B3pbIBO3a-
WKTbI, YKa3aHHbIX B cTaHgapTte fOCT 31610.0, npUMEHUMbIM ANA UCMOMNb30OBaHUSA B COOTBETCTBYIOLLEA 30He Unu npu
COOTBETCTBYIOLLEM YPOBHE 3aLuTLl 060pygoBaHus. B aToM cnyvae TpeGoBaHWs HAaCTOSALEro NPUIOXKEHUS NPUMEHSIHOTCSA
TONBKO K TOW YacTy arnekTpoobopyaoBaHus, KOTOpas HeNMoCPEACTBEHHO NpUcoeaHeHa K uckpobesonacHoMy MarucTpanb-
HOMY WK OTBETBUTENBHOMY Kabento.

MpuMedaHus

1 CepTudukaLlmsa B cooTBETCTBUM ¢ TpeboBaHUAMK FISCO He npensaTcTByeT TOMY, YTOGbI YCTPOMUCTBO Takke 6bino
CepTUULMPOBAHO U MapKUpOBaHO B COOTBETCTBUM C JaHHbIM CTaHAaPTOM 0Obl4HEIM cnocoboM, YTobbl OHO MOrfo uc-
nonb30BaTbCA B APYrUX cUCTEMAEX.

2 Tunu4yHas cuctema BuaoB obopyaoBaHusa FISCO nokasaHa Ha pucyHke G.1.

G.2 TpeboBaHusi K o6opyaoBaHuio

G.2.1 Obwue nonoxeHus

KoHcTpyKkums oBopyaoBaHWA AOMKHa COOTBETCTBOBaTL TpeboBaHMAM HacTOALWEro ctaHgapTa, ecnu HacToALWUM
NPUNoXeHWem He NPeAyCcMOTPEHO NHaYe.

B pokymeHTauum obopyfoBaHus JOMKHO OblTb YKkasaHo, YTO OHO NOAXOAWUT ANA NpuMeHeHus B cucteme FISCO
cornacHo [1].

G.2.2 NcTouHuku nutanua FISCO

G.2.2.1 O6LWme nonoxeHUs

WCTOUHUK MUTaHWSA JOMMKEH UMETb NMBO NMUHERHYIO Harpy30UHYHO XapaKTepUCTUKy C OrpaHUYeHHbLIMU NapameTpa-
MU, 6o TpaneuneBUAHYIO UNU NPSMOYTONbHYIO BEIXOZHYIO XapaKTepucTuKy. MakcuMarnsHOe BbIXOHOE HanpsKeHUe He
OOMKHO BbITh B nana3oHe oT 14 B o 17 B B ycrnoBusiX, onpeAerieHHbIX B HACTOSALLEM CTaHAapTe AN COOTBETCTBYIOLLETO
YPOBHSA 3aLUUThI.

MakcumarnbHble 3Ha4eHNst BHYTPEHHeN HesalULLIeHHOH eMKocTU C; N UHAYKTMBHOCTY L; 3aNeMeHTOoB, He cHabXeH-
HbIX OrpaHUYUTENSAMU TOKA WU HanpskeHWs, A0MKHbI ObITh He 6onee 5 HO 1 10 MKIH COOTBETCTBEHHO.

BbIxofHble Leny UCTOUHMKA NMTAHUSA MOTYT ObITh 3a3EMIEHBI.

G.2.2.2 JononHuTenkeHble TpeboBaHMS K ICTOMHUKAM NUTaHNS YPoBHei «ia» unm «ib» FISCO

MakcumarbHbIn BeIXOLHOR TOK /g AN nioboro Tuna UCTOYHWUKA NUTaHWA YpoBHeR «ia» unu «ib» FISCO pomkeH
onpeaensaTsCa B COOTBETCTBUM € HACTOSALLMM CTaH[apToOM, HO He AOrKeH npesblats 380 MA. [ns oLeHKW NCTOYHUKOB
MUTaHWs ¢ NPAMOYrOfbHOW BLIXOAHON XapakTepUCTUKON MOXHO Ucnonk3osatk Tabnuuy G.1.

Tabnuua G.1— OueHka MakcUMarnbHOro BLIXOAHOIO ToKa ANt UCTOMHUKOB NUTaHUSA YPOBHe# «ia» unu «ib» FISCO ¢
NPAMOYroNbHOWR BLIXOLHON XapaKTepuCcTUKON

U. B Honyctumelin Tok gna Il C Lonyctumbiii Tok ans |l B
o (c koachpuLmeHToM BesonacHoctu 1,5), MA (c koacpbuumeHToM GesonacHocTH 1,5), MA
14 183 380
15 133 354
16 103 288
17 81 240
17,5 75 213
MpumeyvyaHue — [Ba HanbonblKNX 3Ha4YeHUs Toka AnA anekTpoobopyfaoBaHua rpynnel [IB BeiBefeHb! ANa
MoLlHocTu 5,32 Bt
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MakcumaribHas BbIXOAHaA MOLHOCTL Py He AoKHa Npesbiwars 5,32 Br.

G.2.2.3 JononHuTenbHble TpeboBaHUS K UCTOYMHUKAM NUTaHMA YpoBHA «ic» FISCO

MakcuMarnbHbIA BbIXOAHOW TOK Iy ANA UCTOYHWUKA NUTaHWA YPOBHA «ic» FISCO aomxeH onpeaenatsca B COOT-
BETCTBUW C HACTOALMM cTaHAApTOM. [Ins OLEHKW UCTOMHUKOB NUTaHUSA YpoBHSA «ic» FISCO ¢ npAMOyronbHoi BbIXOAHON
XapaKTepUCTUKOI# MOXHO Ucnonb3osaTb Tabnuyy G.2.

Tabnuya G.2 — OueHka MakCUMarbHOTO BLIXOAHOMO TOKa ANS UCTOMHUKOB NUTAHUSA ypoBHSA «ic» FISCO ¢ npsamo-
YronbHOM BIXO4HOW XapaKTepUucTUKOM

U, B Donyctumein Tok ansa Il C, MA Donyctumbii Tok Ansa Il B, MA
14 274 570
15 199 531
16 154 432
17 121 360
17,5 112 319
MpuMevyaHue — MakcumanbHas BLIXOAHAA MOWIHOCTE Py MCTOMHWKOB nuTaHua «ic» FISCO He
orpaHW4MBaeTcs.

G.3 lMoneBble ycTpoiicTtBa FISCO

G.3.1 Obwume nonoxeHus

HacTtosiwme TpeboBaHUA NMPUMEHAIOTCA K YCTPOWCTBaAM, KPOME OKOHEYHbIX COMMacyroLwux YCTPOWCTB MCTOYHMKOB
nuMTaHWsa U npocToro obopyAoBaHUsi, NOACOEANHEHHBIX K UCKpoDe3onacHoW LUMHe, YCTaHOBMEHHOW BO B3pbIBOOMNACHOM
30HE UK BHE B3PbIBOONACHOMN 30HbI:

a) yCTpoicTBO AOMKHO UMETb MUHUMaNbLHOE BXOAHOe HanpsikeHue U, (17,5 B;

b) BeIBOAbI LWMHBI JOMKHBI ObITE N30IMPOBaHbLI OT 3€MSIU B COOTBETCTBUM C HACTOSILLMM CTaHAApPTOM;

C) BbIBOAbI LUWHBI MOMEBLIX YCTPOWCTB, NOAKNIOYEHHBIX K pasHbiM UCTOUHMKAM NUTaHUs, AOIMKHbI ObITh ranbBaHuye-
CKM M30MMpPOBaHbl B COOTBETCTBUU C HACTOALMM CTaHAApPTOM, YTODbI 3TU BLIXOALI OCTaBanuchb NacCMBHLIMU, U UCKITIOYa-
110Cb MHOTOKpaTHoe 3a3eMrieHne WWHbI;

d) MakcumarnkeHas HesalluiieHHas eMKoCTb C; KaX0ro NoNeBoro yCTpoicTea formkHa ObiTb He Gonee 5 HO. Ykasbl-
BaTb BXOfHbIE M BEIXOLHbIE NapaMeTphl B cepTudUKaTe UNWU Ha STUKETKe He TpebyeTcs,

€) B HopMaribHbIX YCINOBUAX UK B YCITOBUSIX HEUCMPABHOCTH, YKa3aHHbIX B HACTOALWEM CTaHAapTe, BbIBOAb! LWNHbI
JOMXHbI 0OCTaBaTbCs MACCUBHLIMK, T.€. BbIBOAbI HE AOMMKHbI ABAATLCA UCTOMHUKOM 3HEPrun ANa CUCTEMBI, 3a UCKNIoYe-
HWeM ToKa yTeukn He 6onee 50 MKA,

f) noneBbIM ycTpoiicTBaM AOMmKeH BbITb MPUCBOEH YPOBEHb 3aLUThl U OHW AOMKHBI COOTBETCTBOBATL rpynne anek-
TpoobopyaosaHus |, nogrpynnam 1IC unu 111& nnmn noboit komMGUHaUMKn gaHHbIX Fpynn;

g) noneBbIM ycTpolncTBaM noarpynnel |IC, npeaHasHaYeHHbIM ANA YCTAaHOBKU BO B3PbLIBOOMNACHLIX Cpefax, AOMKeH
6bITb NPUCBOEH TeMMepaTypHelit knace. Ansa ycTpoiicTe Ansa nogarpynnel IC, npegHasHaveHHbIX ANSA YCTaHOBKN BO B3pbil-
BOONAaCHbLIX cpefax, fomkHa ObiTb onpefeneHa MakcuMansHas TeMnepaTtypa noBepxXHOCTH.

G.3.2 JononHuTenbHble TpeboBaHMA K MOMEBEIM YCTPORCTBaAM ypoBHel «ia» unu «ib» FISCO

HononHutensHble TpeboBaHUSA K NONEBLIM YCTPOACTBAM YPOBHER «ia» unu «ib» FISCO:

a) MMHUMarbHble BXOAHble NapaMeTphbl NoneBbiX YCTPOUCTB AoMKHbEI 6biTb — [;: 380 MA n P;: 5,32 BT,

b) BHYTPEHHSAA MHAYKTUBHOCTL NONeBbIX YCTPOWCTB L; AomkHa BbiTe He Boree 10 MKIH.

G.3.3 HononHuTtenkeHble TpeboBaHWA K NoneBLIM YCTPONCTBAM YPOBHSA «ic» FISCO

HononHuTensHeiM TpeboBaHWEM K MOMEBLIM YCTPOWCTBAM YPOBHSA «ic» FISCO: BHYTPEHHAA MHAYKTUBHOCTL None-
BbIX YCTPOWCTB L; AorKkHa ObITh He Gonee 20 MKTH;

G.3.4 OkoHeuvHoe cornacytoLlee yCTpoiicTBo

JInHeliHble OKOHeYHbIE cornacyloLime ycTpoiicTBa, HeobxoguMble AN CUCTEMBI, JOMKHLI BKIOMATL PE3UCTOPHO-
KOHOEHCaTOPHYIO CXeMY, Ha BbIXO4ax KOTOPOW pe3ncTop ¢ HOMUHanom He MeHee 90 OM coefiMHeH nocrnefoBaTenbHo ¢
KOHAEHCaTOpOM HOMUHanoM He Bonee 2,2 Mk (BKrtodasa fOMYCKK).

MpumMmevyaHne — B [15] pernameHTupoBaHel TpeboBaHMS K 3Ha4YeHUsM SnNeMeHToB, HeoBxogWMbIM Mpu
sKcnnyaTayum.

OKoHeYHoe cornacyoLlee YyCTPOMNCTBO [OMKHO:

a) UMeTb YPOBeHb 3aLLuThI;

b) cooTBeTCTBOBaTE rpynne anekTpoobopyaosarus |, [IC unu [IIC nnn komBuHauum sTux rpynn:

1) noneBLbIM ycTpoicTBaM rpynnbl 1IC, npegHazHa4eHHbIM AN YCTAHOBKW BO B3PLIBOONACHLIX cpefax, AomKeH ObiThb
NPUCBOEH TeMMepaTypHbIi Kriacc;

2) ycTpoiicteam rpynnel [IC, npefHasHauYeHHBIM 415 YCTAHOBKM BO B3pbIBOONACHLEIX Cpefax, JofxHa 6biTe npu-
CBOEHa MaKkcumarnbHas TeMnepatypa NoBEPXHOCTU. ECNUN cUUTaETCA, YTO €MKOCTHLIA 3MEeMEHT (SNeMeHTEl) MOXET He
€037aTb KOPOTKOrO 3aMblKaHUsi, TO HOMUHaNbHas MOLYHOCTb TaKoro pesnctopa gomnxHa 6uiTe 5,1 BT;
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C) METb MUHUMarbHbLIE BXOAHbIE NapaMeTpbl U; He MeHee 17,5 B;
d) 6bITb M30NMPOBaHO OT 3€eMNN B COOTBETCTBUU C HACTOSLLIUM CTaHAapToOM;
€) UMeTb MaKCUMarbHYIO He3aLLMLLEHHYIO BHYTPEHHIO WHAYKTUBHOCTL L; He 6onee 10 MKTH.

MpumevaHusn

1 OKoHeYHble cornacylolmne ycTpoicTsa MOryT BXOAUTb B COCTaB NONEBLIX YCTPOUCTB WU UCTOYHUKOB NUTaHUS.

2 Mpu npoBefeHnn oLueHKN 6e30NacHOCTN CYUUTaEeTCA, YTO €MKOCTL OKOHEYHOTO cormacytowero ycrpoincTtea C; He
oKa3sbiBaeT BO3JeACTBUSA Ha UCKpoBe3onacHble CBONCTBa CUCTEMBL.

G.3.5 MpocTtoe obopyaosaHue

MpocToe o6opyaosaHue, ucnonbsyemoe B UCkpobesonacHoi cucteme, OIMKHO COOTBETCTBOBaTL TpeboBaHWAM Ha-
cTosAwero ctaHgapra. JonofHUTeNbHO obLwas UHAYKTUBHOCTb U €MKOCTb KaXgoro npoctoro obopyfoBaHus, NOAKNIOUYEH-
Horo k cucteme FISCO, ponxHobl 6biTb He Gonee 10 MKIH 1 5 HD cOOTBETCTBEHHO.

MpumedaHune —I[lpn NpMCBOEHUM TEMNEPATYPHOIO Kinacca NpocTomMy 060py[0BaHUIO B CUCTEME YPOBHEN «ia»
unn «ib» HYXHO YYNUTLIBaTb, YTO MaKcMMarsHoO AoMnycTUMas MOLLHOCTL cocTaBnsaeT 5,32 BT. TeMnepaTypHblil Kinace npo-
cToro obopyaoBaHus B CUCTEME YPOBHS «iC» onpefensieTcsl B HOpMaribHOM peXume sKcryaTauuu.

G.4 MapkupoBka

Kaxxgan eguHuya anektpoobopyaoBaHus fomnxkHa 66T MapkupoBaHa cnoBoM «FISCO», 3aTem gomxHa 6bITb yka-
3aHa PYHKUMA 3nekTpoobopyaoBaHUsi, TO €CTb MCTOMHUK NUTaHUS, NMofeBoe YCTPOWCTBO MIIU OKOHEYHOE cornacylolee
yCTpoicTBO. [JONONMHUTENBHO Kaxgas eAuHULa anekTpoobopyfoBaHWA fomkHa ObiTb MapKupoBaHa B COOTBETCTBUM C
HacTOSLLMUM CTaH[apTOM, €CIM B HAacTOSAILEM CTaHAapTe He NPeAyCMOTpeHbl M3MeHeHus. Hanpumep, AonXHbl 6bITb Npo-
MapKupoBaHbl HAUMEHOBaHUE U afipec U3roTOBUTENS.

Ecnu anektpoobopyaoBaHue UMeeT ABOWHYIO MapKUPOBKY, TaK, YTO OHO MOXET BbITb NCNONB30BAHO KaK B cUcTeMe
FISCO, Tak n B TpaguULMOHHOW UCKpobe3onacHoi caMOoCTOATENbHOW cUcTeMe, HeOBXOAUMO NPUHATL Mepbl, YTODLI No-
Ka3aTb pasnuuusa mexay mapkmpoko FISCO n MapKupoBKOW A5S MPUMEHEHNUS B CaMOCTOATENBbHON UckpobesonacHoi
cucTeme.

B mapkupoBke ncTouHnkoB nuTaHusa FISCO He TpebyeTcs ykasbiBaTb BuixoAHble napameTtpel U, I, C,, Ly, Py 1
L,/R,. B MapkupoBke nonesbiX yCTPOUCTB U OKOHeUHLIX cormacytolux yeTpoicTs FISCO He TpebyeTca ykasbiBaTb BXOA-
Hble U ocTaTouHble napameTpel U, I, C;, L, P, n LyR;.

G.4.1 Tpumepbl MapKupoBKu

a) MeTouHmK nuTaHns

NCTOYHUK MuTaHua FISCO

Up 250V

[Exia] lIC

John Jones Ltd

SW99 2AJ UK

Tun: DRG OOI

—20°C<Ta<+50°C

PTB Nr 01A 2341

CepuitHbll Homep: 014321

b) nornesoe ycTpoiicTBO

nonesoe ycTpoiicteo FISCO

Exia llC T4

Paul McGregor plc

GL99 1JA UK

Tun: RWS 001

—20°C<Ta<+60°C

c) OKoHeYHoe cornacyrLlee yCcTporucTBO

OkoHeuyHoe cornacymolee ycTpoicteo FISCO

Exia llC T4

James Bond plc

MK45 6BY UK

Tun MIS 007

BAS 01 A 4321

CepuiiHbi HoMep: 012345

d) MNMoneBoe ycTPOWCTBO C ABOWHON MapKUpPOBKOiA

A McTavish plc

GL 98 1BAUK

Tun RWS 002

-20°C<Tas+60°C

INERIS 02 A2345
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CepuiiHbli Homep: 060128
MNoneBoe ycTpoicteo FISCO
ExiallCT4--------uc------
ExiallCT6

U;28V

C; 3nF

I;: 200 mA

L; 10 uH

Pi12W

[
o

bed

1 3

BapbiBOONacHas 30Ha Hes3apbiBoONacHas 3oHa

1 — OKOHeYHOe corracylolee yCTPOWCTBO; 2 — WCTOMHUK MUTaHWA; 3 — fAaHHble; 4 — MepeHOCHOe OKOHEYHOE cornacytoLyee YCTPon-
CTBO; 5 — nonesble YCTPOWCTBa; 6 — MarucTpanbHbIl kabenb; 7 — OTBETBUTENBLHLIN Kabernb

PucyHok G.1 — Tunoas cuctema
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Mpunoxenue H
(cnpaBouHoe)

McnbiTaHne Ha BOCsIaMeHeHMe NOosyNnpPOBOAHNKOBbLIX UCKPOGe30nacHbIX Lenemn

H.1 O6wwue cBegeHun

MCTOMHUKM NUTaHUA ABNAIOTCS OCHOBHOM YacTbio Moboli anekTpudeckoi LUenu. Ecnu nutaHne nogaerca K NCKpo-
GesonacHbIM LenaMm, pacronoXeHHbIM B B3PbIBOOMACHbLIX 30HaxX, TO BbIXOAHbLIE 3HAYEHUA MapaMeTpoB UCTOYHMKA TOKa
BOMKHB! BbITb UCKpobe3onacHbIMU.

MpumevaHusn

1 B HacTosALWEeM NPUIIOXKEHNU TEPMUH KUCTOUHUKUA NUTaHKUA» SABNAETCA 06WUM NOHATUEM. K UCTOYHUKaM NUTaHWUA OT-
HocuTcs uckpobesonacHoe obopyaoBaHue U cTabunusarTopbl Toka UNK Uenu oNTUMU3aLUK HanpsXeHUsa B 060pyaoBaHNu.

2 Hacrosilee mnpunoxeHWe paccMaTpuBaeT BbIXOAHbIE NapaMeTpbl WCTOMHMKA NUTaHUA TOMbKO  Kak
uckpobesonacHble.

MepBoHa4anbHO Mckpobe3donacHble UCTOMHUKA MUTaHWA COCTOANM U3 HenoBpexaaeMoro TpaHcdopmaropa, Bbl-
NPAMUTENBHOrO AMOAA, CrIaXWBaloLLero KOHAeHcaTopa, 3a KOTopbliM CneaoBan TOKOOrpaHU4YUBaloOWUiA pe3ncTop, orpa-
HUYMBAIOLWWIA MakcuMarbHbI BbIXOAHOW TOK. 3a BbIXOAHOE HanpshkeHWe NPUHWManW HanpshkeHue Ha Crnaxusalolem
KoHAeHcaTope 6e3 Harpy3ku UNKU HanpshkeHUe Ha LLYHTUPYIOLLUX CTaBUNUTPOHAX, KOTOPLIe OrpaHUYUBaIOT MaKCUMarnbHoe
BbIXOAHOE HanpsXeHue.

KpuBble 1 Tabnuupl B NpUnoXeHnn A 0CHOBaHbI Ha 3HAYEHUAX HaNPSXKEHNS, TOKa, EMKOCTU U UHAYKTUBHOCTK, NOSYy-
YEHHBIX MPU UCNbITaHMKU Ha UCKpoobpasyloLieM MexaHWU3Me MpU UCNONb3OBaHUN TaKUX NPOCTLIX Lenei UCTOMHUKA nuTa-
HWS, NPW OTCYTCTBUMU BOcrniaMmeHeHuii npu 400 obopoTax Ha uckpoobpasyloLeM MExaHU3Me C UCNONb30BaHNEM 4 BOMb-
dpamoBLIX NPOBOSIOK C KaAMUEBLIM AUCKOM. MaTemaTUyeckn 3TO 03HaYaET, YTO NpU ycnosun, 4To 66110 1600 MCKpeHUId,
BEPOATHOCTb BOCMTaMeHEeHUs1 (Ha OCHOBE KONWYECTBa NONYyYEHHBIX UCKPEHWI) Ha BLIXOAHBIX 3aXXMMax pa3oMKHYTOW UK
3aMKHYTOM Lienu MCTOYHMKA NUTaHnA MeHee yeM 6,25%10~04. B peiicTBUTeNnbHOCTH, M3-3a KonebaHWii BONbghpaMoBoii
NPOBOMNOKU Ha KagMWEBOM [UCKe 1 U3-3a Na30B Ha KagMWEBOM AMUCKE YUCNO NCKpeHUI ropasgo bonblue. MNMostoMy dakTu-
YyecKasi BEpOATHOCTb BOCNIaMEHEHNA HUXE.

OcHoBbIBasiCb Ha OMbITHBIX AaHHLIX, BBINO NONy4Y4eHo, YTO Auarpamma norapudmMa BEpOATHOCTU BOCMIIAMEHeHUs!
NMHEeNHo cBsA3aHa ¢ norapudMom Toka B LUenu (cM. pucyHok H.1). CormacHo TpeboBaHUsIM HacTOSLEro cTaHaapTa uc-
TOMHWKN NUTaHnA (ANA ypoBHEW «ia» U «ib») cunTatoTca cOOTBETCTBYIOLMMM CTAHAAPTY TOMNBKO, €CAIN OHW UCTbITaHbl Ha
UCKpeHWe Mpun 3HavyeHumn Toka, B 1,5 pasa GonbLie HOpManbHOro, ¢ UCNBITaTENbHON CMeChio, COOTBETCTBYHOLLEH onpee-
NeHHOM rpynne.

Ha ocHoBe cBA3K BEPOATHOCTM BOCMNAMEHEHNA 1 TOKa, YKa3a@HHOrOo BhILLE, TakoW CTOYHUK NUTaHUs uMen Gbl npu
HOPMarbHOM ToKe BEpPOSTHOCTL BOCTIaMeHeHUs MeHbLue 1,16x10708,

MonBoAst UTON MCTOYHUKW NMUTAHUA CHATAOTCH YA40BNETBOPUTENBHEIMU, €CNN obecnednBaeTcA BEPOATHOCTb BOC-
nnaMeHeHUs NPy pasmbikaHM 1 3aMbIKaHUW BLIXOAHbLIX COEAMHEHWNIA UCTOUHMKA NUTaHMs MeHee 1,16x 10708,

MNpu fanbHedlleM pa3BUTUN KOHCTPYKLUU MCTOMHUKOB NUTAHUA Bbinn BBEAEHLI CrIOXHEIe Lienu, KoTopble obecne-
YnBann UCKpabesonacHOCTb He TOMBKO C MOMOLLLIO OrpaHUYeHUs ToKa, HanpsbKeHUs, MHAYKTMBHOCTW U éMKOCTU, HO U C©
MOMOLLBIO MCKYCCTBEHHOMO orpaHn4eHns NpoAoIKUTENEHOCTU paspsga Unu orpaHUYeHneM HanpsKeH s, MeHsIFLLMMCS
Ha nepekntoYaloLmMx koHTakTax. CTaHAapTHBIE UCMBITaHUA ¢ NPUMeHeHUeM UCKpoobpasytoLlero MexaHnsma cranm He-
YAOBNETBOPUTENLHEIMW MO HECKOMBKAM NPUYMHaM:

HEBO3MOXHO yBenMuMBaTh TOK UMW HaNPshKeHWe B NCTOMHWKEX MUTaHUA ANna o6ecneveHns HeoBxoqumMoro kosddu-
LmneHTa BesonacHocTu 1,5, Tak Kak xapakTepUCTUKK Lenei B GonbLUMHCTBE CryvaeB TPYAHO M3MEHUTD,

MCTOYHUK He MOXET co3fjaBaTb YBEMUYEHHbIA TOK UMK HanpsKeHne U3-3a orpaHnYeHnst B HOMUHamNbHLIX napamMe-
Tpax ero KOMMOHEHTOB,

U3MEHEHUs B UCTOYHUKE ToKa, YBeMYUBaloLLMe 3Ha4YeHWUS TOKa UMW HanpsiXeHWs, U3MEHSIKOT CXeMY CUHXPOHM3aLMK
U crnefoBaTelbHO U3MEHSAOT XapaKTEPUCTUKN Lienu.

B Takux cnyyasx o6bl4HO cHMTanock AocTaToqHbIM 06ecneynTb KoathdULMEHT 6e30MacHOCTH 3a CHET YBENMYeHMS
YYBCTBUTENbHOCTU UCMbITATENBHON ra30BOi CMecK, CMOML3ys Lierk B cMecH, obecnedmnBaroLleit kKoadpduumeHT Gesonac-
HocTh 1,5. [laHHoe WcrbiTaHWe NPOBOAMUIOCH C WCTOMHWUKOM MWUTAHWA UCTIbITATENbHOW ra3oBoOi cMecu ¢ yBENUYEHHBIM
KO3hhuLUMeHToM GeaonacHOCTM ANs NOATBEPXKAESHUSA, YTO He MPOUCXOZMUT BOCTNIaMEeHEHNS npu 400 obopoTax Ha UCKpo-
obpasylolemM MexaHu3Mme, Mpn YCnoBUK, YTO BEPOSITHOCTL BOCMaMeHeHUs MeHee 6,25x10794, Brino gonylyeHo, 4To B
HOpMasnbHbIX YCNOBUAX BEPOATHOCTE BOCMNNameHeHns byaet meHee 1,16x10708,

HecMoTpa Ha To, UTo B HEKOTOPLIX CRydasX UCTOUHWK MUTaHWA GbiN UCMBITAaH C BEPOSTHOCTHIO BOCMNaMeHeHUs
MeHee 6,25x10704 g rasosoit cMecy ¢ koachduLmeHToM BesonacHocTu 1,5, oH He oBecneyusan BEPOATHOCTW BoCnna-
MeHeHus 1,16x1006 g HopmanbHbIX YCrOBUSIX, MOTOMY YTO MCTOYHUK MUTAHUS He 0BecneYnBaeT NMMHERHOrO OTHOLLIEHUS
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norapudgMa BEPOSTHOCTU BOCNMaMEHEHUS K forapudmMy Toka. 3TO BbI3BaNo 06eCnoKOeHHOCTb, U NOAOBHEIE UCTOYHWKK
nUTaHWs He paccMaTpuBannck kak obecnedmBatoline TpebyeMyro BepOATHOCTb BOCTNIAaMEHEHMUS MPU HOPMaribHOM TOKe.

HacTosilee npunoxeHne cogepXuT METOLbI UCTBITaHUA TakUX CHOXHBIX Leneid nuTanus. Ons JoCTUXKeHUs Koad-
durumeHTa 6e30MacHOCTU NPUMEHSAIOT WUCMbITATENBHYHO Fa30BY0 CMEChb C YBEMMYEHHOW YyBCTBUTENBbHOCTLIO (COrMacHo
10.1.3.2).

HeobxoanMo NpoBoAUTbL UCMLITAHUS C MCMONb30BaHNEM UCTBITATENBHON ra3oBoil cMmecH ¢ koadduLmeHToM Gesonac-
HocTn 1,5, y6eaumBLumnck, |YTo npu 400 obopoTax He MPOUCXOAWUT WCKPeHWiA. [aHHOoe ucnblTaHue MpoBOAUTCHA ANSA nog-
TBEPXAEHUS COOTBETCTBUA 0BA3aTeNbHbIM TpeBoBaHWAM HacTosLero ctaHgapTa, onpeaenerHsim B 10.1.4.

HeobxoaMmo NpoBecTU AOMNONHUTENbHBIE UCTBITaHUS, YTOBbl yOeguTheCs, YTO Lienb NoKasbliBaeT OTHOLLEHWE MEXAY
BO3MOXHOCTLI BOCMMaMeHeHNs U KoadhduLumeHToM 6e30nacHOCTU UCMLITAaTENbHOrO rasa Ansa NoATBEepXAeHNs, YTO npu
HopMasribHOM TOKe M efuHOM KoadduumneHTe BesonacHOCTH rasa [OCTUraeTcs JOMYCTUMO HW3KOe 3Ha4yeHWe Bocnma-
MeHeHust 1,16e~08. MpoBoaNTCS UCMBITAHWE UCTOMHUKA MUTAHUS C ra30BOI CMeChio C KoadhdULMeHTamMu Be3onacHocTy
SFx = 1,5, SFy = 2,0, SFz = 2,5. UcnoneayeTcs rpacduk BeposTHOCTM BOCMNaMeHeHns koadduumerTa 6e3onacHocTi B
LBOHOM norapudmMuydeckom macwtabe. [NogTBepKAEHO NPU UCMbITAaHWSX, UTO €CNKU NPU AaHHBIX KoadduumeHTax bes-
onacHocTU He BblNo BocnnameHeHWn Ny BocnnaMmeHeH!st MPOUCXOAWNU, cnaj NorynpoBOLHUKOBOIO NckpobesonacHoro
WCTOYHUKa NWTaHusA Bonblue, YeM ANA NPOCThIX Leneit. Takke cnag nonynpoBOAHUKOBOMO MCKpoHe30MacHoro NCTOYHKKa
NMPOAOIMKAET YBENMYMBATLCS, NMOCKONBKY KOSPEULMEHT 6e30NacHOCTU CHUXAETCS, rapaHTUpys, YTO MPW HOpMansHOM
TOKe U eANHOM KoadhbuLmeHTe 6e30nacHOCTU, BEPOATHOCTE BOCMIIAMEHEHUA MEHbLLIE, YEM AS1A MPOCTON Lienu, YTo MeHb-
we 1,16x107%,

[aHHoe npunoxeHne NOAXOAUT LIS NONYNPOBOAHUKOBEIX MCKPOBGE3onacHbIX MCTOMHUKOB NMUTAHWA Mo TOKY Ui Ha-
NPSPKEHUIO, KOTOPLIE OrpaHUYUBaOT UMK NPEepLIBAIOT TOK, KOrAa 3Ha4YeHWe Toka Unn HanpsKeHUs nNpesblllaeT npeaen, Ho
BOCCTaHaB/IMBatOTCA [OCTaTOMHO OBICTPO MexXay nocrnefoBaTenbHbIMU 3aMbIKaHUSAMU UIU pa3aMbIKaHUAMMW NPOBOIOKU U
OWCKOM UcKpoobpasytoLLero MexaHuaMa, Tak YTO OHU BO3BpaLLaloTes K HopManbHoi paboTe o cnefytoLero saMblkaHus
UnKn pa3mblkaH1si NPoBonoku. [laHHOe NpUoXKeHWe He pacnpoCTPaHSAETCA Ha CTOMHUKN NMUTaHKUSA, KOTOpbIe OTKITIoYaloTca
Ha NpoAoCIMKUTENbHbIE Nepuoabl, KOraa 3Ha4eHUs ToKa UMK HaNPSXeHUs NpeBblLLeHbl. B Takux crnyyasx AOmKHO UCnosb-
30BaTbCA Npunoxexue E.

H.2 VcnbiTanue

NCTOYHUK NUTaHWA JorxeH OblTb WCMbITAH C MCMONbL30BaHUMEM UCKPOOOpasylowero MexaHuaMa B CreayoLmx
cnyvasx:

a) 400 060pOTOB C NPUMEHeHMEM UCTIbITATeNbHOI Fra30Boi cMeck, obecneunBaloLLmii koadduymeHT GezonacHocTH
1,5, 6e3 HabnogaeMblX UCKPEHUI;

b) fononHuTeNbHLIE UCTBITaHUS, Kak NpegycMoTpeHo B Tabnuue H.1, Ana rapaHTun Toro, UTo BEPOATHOCTL BOCnNa-
MEHEeHUS Npu eMHOM ko3 uLimeHTe GesonacHoOCcTU ByfeT LOCTaTOYHOW| M HUXKeE, YeM ANA NPOCTOMN Lienu.

HekoTopble 13 rasoBbIx CMecei, COOTBETCTBYIOLMX 4N YKa3aHHLIX Bbllle UCMbITAHWA, U COOTBETCTBYIOLLME TOKM
ANA KanMBpoBKM, UCMONb3YIOLLME CTaHAaPTHY KannbpoBoYHyto cmeck 24 B 95 MIH, npuBegeHbl B Tabnuue H.2.

CokpalleHue MY B nocrneaoBaTenbHOCTY UCMbITaHUIA Tabnuusl H.1 03HauYaeT ucnbiTbiBaeMoe yCTPONCTBO, KOTOpoe
ABIIAETCSH UCTOMHUKOM NUTaHUs B 060pyA0BaHUN C NPUMEHAEMBIMWA HEUCTIPABHOCTSIMUA B COOTBETCTBUU C YPOBHEM 3aLLM-
Thl U YCTaBKaMMW HanpshkeHWs 1 TOKa Ha MakCcManbHbIX 3Ha4eHUsAX B NpeAenax AornyckoB KOMMOHEHTOB Lenu. Koaddu-
LMeHTbl 6e30NacHOCTW He MPUMEHSIOTCS K TOKY UMW HanpsKeHuto, OHU NPUMEHSIIOTCS K UCTIbITaTENbHbLIM rasam.

Tam, rge nocnegoBaTenbHOCTb UCMBITaHKA B Tabrnuue H.1 TpebyeT ucnonb3oBaHWUsA npocToii Lenu, byaeT ucnone-
30BaThCA NabopaTopHbIA UCTOYHUK NUTAHWA ¢ YCTaBKOW HanpsxeHus Ha U, ucnbiTbiBaeMoro o6opy10BaHUs, TOKOM 3a-
MbIKaHWUs Lienu, orpaHnyeHHsLIM 40 I, UcnbiTbiBaeMoro 060pyAoBaHns ¢ NOMOLLLIO MOCHe0BaTerNkbHLIX pe3sncTopos, orpa-
HUYMBAIOLLMUX TOK, 1 C HU3KOW MHAYKTUBHOCTBIO.

Tabnuuya H.3 ABnseTcs NpMMepoM Lenu, nocrneaoBaTeribHble UCMBITaHUSA KOTOPOW COOTBETCTBYIOT TpeboBaHMAM
Tabnuupsl H.1. Mpaduk AaHHO Lenu ykasdaH Ha pucyHke H.1, o603HaueHHbIn « Pr — Tabnuuya H.3 — cootBeTcTBY€ET». ECnn
rpaduk AaHHOM Lienn cpaBHUTb C rpadMKoM NpocToi Lenu, 0603HaueHHBIM « Pr — npocTtas Lenb», OH NoKa3sbiBaeT, YTo
npu GonbLUeM KonuyecTBe BocnnaMeHeHuii ¢ 6onee BLICOKMM koadpuuueHToM npu 1,67 n 2,5, koadpduumeHT Gesonac-
HOCTW CHUXAETCS U BEPOATHOCTL BOCMIIAMEHEHUSA CHIKaeTes BbICTpee, YeM A NPOCTON LENW U, CNefoBaTENbHO, UMeeT
JOMyCTUMO HU3KOE 3Ha4YeHKe, TaK Kak koadpduumeHT 6ezonacHocTu ynan 6bl A0 eguHULbI.

Tabnuua H.4 ABnseTcs npuMepoMm Lienu, nocnegoBaTenbHble UCMBITaHUA KOTOPOii He COOTBETCTBYHOT TpeboBaHUAM
Tabnuuel H.1. Mpaduk gaHHOW Lenu nokasaH Ha pucyHke H.1, o6o3HadeH «Pr — Tabnuua H.4 — He COOTBETCTBYETY.
Ecnu rpaduk gaHHOM Lenu cpaBHUTL C rpadpukoM npocToit Lenu, ob6o3HavyeHHbBIM «Pr — npocTas Lenby», To OH NoKaabl-
BaET, YTO NPU MeHbLUeM Konn4ecTBe BocrnaMmeHeHuit ¢ 6onee BbICOKMM KoaduumeHTom GesonacHocTu npu 1,67 u 2,56,
KoappuLUmeHT 6e30NacHOCTU CHKAETCH, U BEPOATHOCTL BOCMIIAMEHEHUSA HE YMeHbLUaeTcs BhicTpee, YeM AN NPOCTOM
Lienu u, criegoBaTerieHoO, OHa He CKIOoHSAETCs (He NpubnikaeTcs) K AoNyCTUMO HU3KOMY 3HaYEHUIo, TaK Kak KoaddULMEHT
GesonacHocTH ynan 6bl A0 efuHULbI.
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= Tab6nunya H.1 —MNocnegoBaTenbHOCTL UCNBITAHUI
N

Ne OnucaHue rpaca ‘x’ rpacha ‘y’ rpacha ‘2’
1 | YcraHoBneHHbIN ko3 duumneHT Ges- 1.5 1.67 no 2.0 20p025
0nacHoOCTH
2 | OnpeageneHue KanuGpoBOYHOIO 3Ha- | (MOK KOHMPOIbHOU Uenu, yKasaHHbll | (MoK KOHMPOINbHOU Ueru, ykasaHHbll | (MoK koHmponbHoU yenu, ykasaHHbIl
YyeHus Toka ans 24 B 95 MIH KoH- e mabnuue 7) e mabnuuye 7) e mabnuue 7)
TpOonbHON Uenu . . -
(YemaHoeneHHbil koachhuliueHm (YemanroeneHHblIl koaghehutiueHm (YemanroeneHHbitl koachgpuyueHm
besonacHocmu) 6e3onacHocmu) 6esonacHocmu)
3 | KoHTponbHas ucneiTatensHaa cMecb | Mcnonbayiite Tabnuuy H.2, ecnu He- | Mcnoneayitte Tabnuuy H.2, ecnu He- | UcnonbayiiTe Tabnuuy H.2, ecnu He-
obxogumo o6xogumo obxoaumo
4 | ToK KOHTpOMbHOW Lenn N3meputb, wucnonbsya 24V 95mH | Usmeputb, wucnonbsya 24V 95mH | Uameputb, ucnonbsya 24V 95mH
KOHTPONbHOW Lienn KOHTPONbHOW Lienn KOHTPONbHOW Lienu
5 | Mony4yeHHbIN KoathpuLUneHT 6esonac- | SFx = SFy = SFz=
HocTK (fomxeH BbiTb B AnanasoHe, |(mok koHmponbHoil uenu e mabnuue 7) | (mok koHmponbHoii uenu e mabnuue 7)| (mok koHmponbsHoll uenu 8 mabnuue 7)
onpeaeneHHom B 1) - - - - — —
(nony4yeHHbIl KanubposoyHbill MoK (nony4eHHbIl KanubpoeoyHbill MoK (nony4yeHHbIl KanubposoyHbil MoK
6 | KonundectBo 060poTOB ANSA UCNBITYe- 4000 400 40
MOro ycTpoicTBa
7 | Konn4yecTBo uUCKpeHWit Ana ducna 16000 1600 160
060p0oTOB, YyKasaHHbIX BblLlLe
8 | WcnbiTyemoe obopyaosaHue, WChbI- Nx Ny Nz
TaHHOe C KonuyecTBoM 060poTOB B
COOTBETCTBUM C 6 U KONMYECTBOM NO-
TyYEHHBIX UCKPEHMWiA
9 | BepoATHOCTb, paccyMTaHHas Ha oOc- Nx Ny Nz
HOBe uucria BocnnameHeHU K yucny Px= —— Py= ——— Pz= ——
MCerHVIVI 16000 1600 160
10 | Bo3amoxHoe cooTBeTCTBME Ecnu Px = 0 unu Py = 0, unu Pz = 0, ucnbityemoe o6opyaoBaHue cooTBETCTBYET. ECnn Bce 3HaueHus He pasHbl 0, To
nepewauTe K wary 11
11 | MNpoctaa uenb (cocTosias U3 na- Na Nb Nc
6opaTopHOro WCTOMHWKaA MWUTaHWUA U
pesucTopa, orpaHU4MBaloLLEro TOK),
UcnbiTaHHas Kak yka3aHo B 8, U Komnu-
YeCTBO MOMYYEHHLIX BOCMIaMEHEHU
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OkoHYaHue mabnuupl H.1

Ne OnwucaHune rpaca ‘X’ rpaca 'y’ rpaca ‘z’
12 | BepoATHOCTb, paccyuTaHHaa Ha oc- Na Nb Nc
HOBe uucra BocnnamMeHeHWn K Yncny Pa = Pb = Pc=———
VCKPEHWiA ANA MPOCTOi Lenw 16000 1600 160
13 | Pacuet cooTBeTCTBUA WcneiTyemoe o6opygoBaHie NPoLUo, eCrin crnefytoLime YCrnoBUs BbINOMHEHbI:
(log Px) < (log Pa) unu Px £ Pa
Py Pb
(log Py — log Px) = (log Pb — log Pa) wiin —= ——
Px Pa
(log Py — log Px) (log Pz — log Py) SFz log>FY
> wm [Py IOQSFy S I ARES
(log SFy — log SFx) (log SFz — log SFy) Px = PT/

Tabnu Ua H2— KOSquDI/ILWIEHT GesonacHocTH, obecneynBaemblil HECKONMBKUMU B3pblBOONACHBIMW UCNbITATENBHBIMU CMEeCAMU, KOTOPBIE MOTYT ObITb MCNOMB30BaHbI

chl

ANs ucnelTaHuii B Tabnuue H.1

CocTaBbl B3pbIBOONACHBIX Tok B lpynna n noarpynna anekTpoobopyaoBaHuA
NnenblTaTenbHbIX cmecel?l, KaJ'II/IGpOBO‘-iHOVI uenu,
%, kK 06bEMY B BO3ayXE mA | 1A 1B IIc

(8,3+0,3) % meTaH 110-111 1 — — —
(5,25 + 0,25) % nponaH 100-101 1,089-1,11 1 — —
(52 £ 0,5) % Bogopog 73-74 1,49-1,52 1,35-1,38 — —
(48 £ 0,5) % Bogopog 66-67 1,64-1,68 1,49-1,53 — —
(7,8 £ 0,5) % sTnneH 65-66 1,67-1,7 1,52-1,55 1 —
(38 £ 0,5) % Bogopog 43-44 2,5-2,58 2,27-2,35 1,47-1,53 —
(21 £ 2) % Bogopog 30-30,5 3,6-3,7 3,27-3,36 2,13-2,2 1
(60 + 0,5) % Bogopoa/ 20-21 5,23-5,55 4,76-5,05 3,09-3,3 1,42-1,53
(40 £ 0,5) % kucnopog
(70 £ 0,5) % Bogopoa/ 15-15,3 — — — 1,96-2,03
(30 £ 0,5) % kucnopog nog gaenerHunem 0,22 MPa

LL'0L9ie 100l
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= Tab6nuya H.3 — MNpumep uenn ans rpynnel | ¢ XapakTepucTukamu, NokasaHHLIMK Ha KpuBoii I, pucyHok H.1 — CooTBeTCTBYET NOCNefoBaTesibHOCTH ncnbITaHmi

& Tabnuyel H.1
Ne OnucaHne rpaca ‘X’ rpacga ‘y’ rpada 'z’
1 | YcTaHoBNeHHLI! KoaghdmumeHT Be3onacHoCcTy 1,5 1,67 g0 2,0 2,0p025
2 OnpepaeneHne KannbpoBOYHOrO 3Ha4eHWs Toka Ansd 24 B 110 MA 110 MA 110 MA
95 MIH KOHTpOnbLHOM Lenu =73 MA — ——=668055MA | ——————=55p044 MA
(1,5) (1,67 60 2,0) (2,0 00 2,5)
3 KoHTponbHas ncneltatenbHas cMechb 52% H, : 48% Bo3syxa 48% H, : 52% Bo3ayxa 38% H, : 62% Bo3ayxa
4 | ToK KOHTpPOMEHON Lienu 73 MA 66 MA 44 MA
5 MonyyeHHbIA KoagpULMeHT Ge3onacHoCTH (4omkeH bbiTb B (110 MA) (110 mA) (110 MA)
AvanasoHe, onpefeneHHoM B 1) =— =1 SFy= ——=1 Fz=—— =25
(73 MA) (66 MA) (44 mA)
HopmanbHoe 3HaueHue HopmarnbHoe 3HauyeHne HopmanbHoe 3HaveHue
3anucb SFx = 0,17609 Banuck SFy = 0,22272 3anucb SFz = 0,39794
6 KonuyecTtso 060poTOB ANA UCMILITYEMOro YCTPOUCTBA 4 000 400 40
7 Konu4ecTso NCKpeHuii gnsa uncna o6opoToB, ykasaHHbIX Beiwe | 16 000 1600 160
8 McnbiTyemoe yCTpoRCTBO, UCNBITAHHOE € KonuuecTBOM 060po- | Nx = 1 BocnnameHeHue Ny = 9 BocnnameHeHuii Nz = 80 BocnnameHeHwiA
TOB B COOTBETCTBUMU C 6 U KONTMYECTBOM MOSYYEHHBIX UCKPEHWUI
9 | BepodATHocTb, paccunTaHHas Ha OCHOBE Yucra BoChflaMeHe- 9 80
HWIA K YMCny UCKPEHUH Px = =6,25x 10~ Py=——=56x10"3 Pz=——=50x10"
16000 1600 160
3anucb Px = —4,20412 3anuck Py = —2,25181 3anuck Pz = -0,30103
10 | BO3MOXHOE COOTBETCTBUE Px #0, Py #0, Pz # 0, nepeiitu k 11
1 MpocTan uenkb (cocToswasn u3 nabopatopHoro uctodHUka nu- | Na = 10 BocnnaMeHeHuia Nb = 3 BocrnameHeHus Nc = 32 BocnnameHeHuns
TaHWUA N pe3ncTopa, orpaHUY1BaloLLIEro TOK), UCTIbITAHHAA Kak
yKa3aHo B 8, 1 KONU4eCTBO MOMyYeHHbLIX BOCNTaMeHeHWH
12 BepoaTHoOCTb, paccuuTaHHasd Ha OCHOBE Yucfia BocnnameHe- 10 3 32
HWIA K YMCITY UCKPEHWIA ANS NPOCTON Lemnu Pa = =6,25x 104 Pb= —— =1,88 x 10-3 Pc= — =20x 10"
16000 1600 160
3anuck Pa = -3,20412 3anuce Pb =-2,72584 3anuck Pc = -0,69897
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GLL

OkoHYaHue mabnuupt H.3

Ne

OnuncaHne

rpaca ‘x’ rpaca ‘y’ rpaca ‘2’

13

Pac4et cooTBeTCTBUA

MenbiTyemoe yCTpoACTBO NPOLWNO UCTbITaHUe, NOCKOSIBKY:

(3anuceb Px) < (3anueb Pa)? [a, nockoneky -4,20412 < -3,20412

(sannck Py — 3anunck Px) = (3anucb Pb — 3anuce Pa)?

Oa, nockoneky (=2,25181 + 4,20412 = +1,95231) > (-2,72584 + 3,20412 = +0,47828)

(log Py —log Px) (log Pz-log Py)

(log SFy—log SFx)  (log SFz—log SFy) '
(—2,25181 + 4,20412)

Oa, nockonbky { =41,868} 2 {
(0,22272 - 0,17609)

(~0,30103 + 2,25181)
(0,39794 — 0,22272)

= 11,1333}

Ta6nuuya H.4 —Mpumep Uenu Ans rpynnsl | ¢ XxapakTepucTnkamu, NokasaHHbIMU Ha kpusoit [, pucyHok H.1 — He cooTBeTCTBYET NocneaoBaTerisHOCTM UCTbITaHNi

Tabnuypsl H.1
Ne OnncaHune rpaca ‘x’ rpaca ‘y’ rpacpa ‘2’
1 YcTaHoBneHHbIN KoaddpuuneHT 6e30NacHoCTH 1,5 1,67 po 2,0 2,0p025
11
2 OnpepeneHue Kanvl6poaquoro 3HadeHUs Toka aAna 24 B 110 MA =73 MA 110 MA = 66 0 55 MA 0mMA = 55 10 44 MA
95 MIH KOHTpONbHON Lenu (1,5) (1,67 80 2,0) (2,0 80 2,5)
3 KoHTponbHas ucnelTatensHas cMech 52% H, : 48% Bo3ayxa 48% H, : 52% Bo3pyxa 38% H, : 62% Bo3ayxa
4 | Tok KOHTPOMBLHOM Lienu 73 MA 66 MA 44 MA
5 MonyueHHbIi koadduLmeHT GesonacHocTU (fonkeH 6biTh B (110 mA) (110 MA) (110 mMA)
AuanasoHe, onpeaerneHHoM B 1) SFx=—— =15 SFy= —— =1,67 SFz=———=25
(73 mA) (66 MA) (44 mMA)
HopmarnksHoe 3HaueHune HopmanbHoe 3Ha4yeHne HopmManbHoe 3Ha4deHue
3anuck SFx = 0,17609 3anuce SFy = 0,22272 3anuck SFz = 0,39794
6 KonuyecTtso 060p0oTOB ANSA UCMLITYEMOIO YCTPOUCTBA 4 000 400 40
7 | KonnyecTso uckpeHuii Ans uncna oGopoToB, ykasaHHbIX Bellwe | 16 000 1600 160
8 McneiTyeMoe yCTpoiicTBO, UCMBITaHHOE C KonuyecTBoM 060po- | Nx = 6 BocnnaMeHeHMid Ny = 1 BocnyiameHeHne Nz = 1 BocnnameHeHne
TOB B COOTBETCTBUU C 6 1 KOMMYECTBOM MOSYYEHHbLIX UCKPEHWUI
9 BeposTHOCTb, paccynTaHHas Ha OCHOBe Yucna BocnnameHe- (6) 1 )]

HWUIA K Yncny UCKpeHWI

x = ——=3,75 x 1074
16000

3anunce Px = —3,42597

Py=—— =625x10 Pz=—— =625x10
1600 160
3anuce Pz = -2,20412

3anuck Py = -3,20412
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9

OkonyaHue mabnuupi H.4

(log Px) < (log Py)? Oa, notoMy 4To —3,42597< —3,20412
(log Py —log Px) 2 (log Pb — log Pa)?
HeT, notoMy uto (=3,20412 + 3,42597 = +0,22185) He BblWe,
=+0,47828)
(log Py —log Px) (log Pz - log Py)

(log SFy —log SFx) = (log SFz— log SFy

) ?

(—3,20412 + 3,42597)

(0,22272 - 0,17609)
(—2,20412 + 3,20412)

(0,39794 — 0,22272)

HeT, noTomy yto {

=5,70711}

Ne Onucaxune rpada ‘x’ rpaca ‘y’ rpacpa ‘z’
10 | BoamoxHoe cooTBeTCTBUE Px#0, Py #0, Pz #0, nepeitun Kk 11
11 MpocTas Uenb (cocTaBneHHaa M3 nabopaTopHoro ucTouHuka | Na = 10 BocnnameHeHwui Nb = 3 BocnnameHeHus Nc = 32 BocnnameHeHus
NUTaHNA U pesncTopa, orpaHUYMBaroOWLEro Tok), UchbiTaHHasi
KaK yKa3aHo B 8, 1 KONU4YeCTBO NONyYEeHHbLIX BOCNNaMeHeHUNA
12 | BepoATHoCTb, paccynTaHHasa Ha OCHOBE Yucna BocrnnameHe- 10 3 32
HWIA K YACry UCKPEHUIA ANSA NPOCTON Lienu a=——=6,25x%x10"4 Pb=——=1,88x 103 Pc=——=2,0x 10"
16000 1600 160
Log Pa =-3,20412 Log Pb = —2,72584 Log Pc = -0,69897
13 | PacyeT cooTBETCTBUSA UcnbiTyeMoe ycTpOMCTBO He NPOLUNO UCTBITaHUE, MOCKOMNBKY:

Yem (—2,72584 + 3,20412 =

= 4,75766} He Bblle, YeM

LL'0L9Le 1O0d
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BeposiTHOCTb BOCNnameHeHust
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KoadpmumeHT Ge30MacHOCTU UCTbITATENbBHOIO rasa
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IEC 60664-1:2007

uL1642
IEC 62133

60317-3

IEC 60317-7

IEC 60317-8

IEC 60317-13

IEC 60085

IEC 61158-2

Bubnuorpadusa

Explosive atmospheres — Part 25: Intrinsically safe electrical systems (B3pbiBoonacHble
cpenbl. Yactb 25: MckpobesonacHble aneKkTpuieckne CUCTEMBI)

Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoonacHble
cpegbl. Yactb 0: O6opyaoBaHme — Ob6uue TpeboBaHuA)

Explosive atmospheres — Part 0: Equipment — General requirements (BspbiBoonacHule
cpegbl. YacTtb 0: O6opygosaHne — ObLune TpeboBaHus)

Insulation coordination for equipment within low-voltage systems — Part 3: Use of coating,
potting or moulding for protection against pollution (PykoBogctso no BeiGopy n3onsyum gns
obopyfoBaHUs B HU3KOBONBTHLIX cucTeMax. YacTb 3. [pUMeHeHUe NoKpLITUS, 3arUBKU UK
¢popMOBKM AN 3aLUUTLI OT 3arpsA3HEHUs)

Coatings for loaded printed wire boards (conformal coatings) — Part 1. Definitions, classifi-
cation and general requirements

Low-voltage fuses — Part 1: General requirements (Mnaekue npegoxpaHUTen HU3KOro
HanpshkeHus. YacTe 1: Obwme TpeboBaHuS)

Insulation coordination for equipment within low-voltage systems — Part 1: Principles, require-
ments and tests (PykoBogcTtBo no Bbibopy msonsaummn ans obopyaoBaHusl B HU3KOBOSBTHBIX
cuctemax. Yactb 1. MpuHUMNLI, TpebGoBaHNA U UCTILITaHUA)

Standard for lithium batteries

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety
requirements for portable sealed secondary cells, and for batteries made from them, for use
in portable applications

Specifications for particular types of winding wires —Part 3: Polyester enamelled round copper
wire, class 155 (TexHu4eckue TpeboBaHUsA K cneyuanbHeIM BUAaM 0O6MOTOUHBLIX NPOBOAOB.
YacTb 3. Kpyrnasa MefHasi npoBorioka, noKkpbiTasi nonuagupHoin amansbto, knacc 155)
Specifications for particular types of winding wires — Part 7. Polyimide enamelled round
copper wire, class 220 (TexHuyeckue TpeboBaHUA K cneunanbHeIM BUAam OBMOTOYHLIX
nposofoB. YacTe 7. Kpymas mefHas NpoBOMoKa, NOKPbITas MONMaMUAHON 3Marblo,
knacc 220)

Specifications for particular types of winding wires — Part 8: Polyesterimide enamelled
round copper winding wire, class 180 (TexHu4eckue TpeboBaHUA K cneunanbHbIM BUaaM
0B6MOTOYHBIX NpoBogoB. YacTk 8. Kpyrnas MmegHasi NpoBosioka, NoKpbITas nonMacupuMugHon
aMarnbto, knacc 180)

Specifications for particular types of winding wires — Part 13: Polyester or polyesterimide
overcoated with polyamide-imide enamelled round copper wire, class 200 (TexHu4eckue
TpeboBaHuA K cneuuansHeIM BUAaM 0BMOTOYHLIX mpoBogoB. YacTe 13: Kpyrnas MegHas
npoBofoKa ¢ NOMU3cUPHLIM UK NONU3MUPUMUAHEIM NOKPLITUEM € MOMMaMug-UMULHON
aMarbto, knace 200)

Electrical insulation — Thermal evaluation and designation (3nekTpudeckas maonAuWs.
KnaccudukaLma no TepMuyeckum ceoiicteam) IEC

Industrial communication network — Fieldbus specifications — Part 2: Physical layer specifi-
cation and service definition (Mepefava UNPOBLIX AaHHBIX AN UBMEPEHUS U YpaBneHusl.
LLMHBI noneBble AN CUCTEM aBTOMAaTUYECKOro PeryrnupoBaHuns 1 YNpaeneHnus TexHonornye-
ckumu npoueccamu. Yactb 2. CneludmkaLlmsa druandeckoro YpoBHA U onpeaeneHne ycnyr)
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