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CBeoeHun o cTaHaapTe
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nyHkre 4

2 BHECEH TexHuueckum komuteToM no ctaHgaptuaunm TK 403 «O6opyaoBaHme 4N B3pbIBOONACHbLIX
cpen (Ex-obopyaoBaHue)»

3 YTBEP>XEH W BBEJEH B JEMCTBWE Mpukasom deaepansHOro areHTcTBa no TeXHUYeckoMy peryni-
poBaHuto N MeTponorin ot 30 Hosbps 2010 . Ne 791-cT.

4 HacTtoswumin ctaHaapT WaeHTUYEeH MPOoeKTy LecToro usgaHus MexayHapofHoro ctaHgapta MOK
60079-11:2010 «B3apbiBoonacHble cpeabl. Hactb 11. UckpobezonacHan anekTpuyeckas Lens «i» (IEC 60079-11
«Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i»).

Mpn NpUMeHeHN HacTosALWEero cTaHdapTa pekoMeHAyeTCs MCNob30BaTb BMECTO CChISTOYHbIX MeXayHa-
POOHbLIX CTAHAAPTOB COOTBETCTBYIOLME UM HaLMOHanbHbIe cTaHdapTsl Poccuiickon degepaunn, ceegeHust o
KOTOpbIX NpUBEAEHbI B AOMONHATENBHOM NpUnoxeHn JA

5 BSAMEH NOCT P 52350.11 — 2005

UHebopmauust 06 UsMeHeHUsIX K HacmosiLeMy cmarH8apmy rybriukyemcs 8 UHGhopMaUUOHHOM yKazamerie
«HauuorarneHbie cmaHdapmbi», @ MEKCM U3MEHEHUU U MorpagoK — 8 EXXKeMECSIHHO U3dasaeMbix UHghopmauu-
OHHbIX yKa3amensax « HayuoHaneHele cmaHOapmel». B criyydae nepecmompa (3aMeHbl) Ui OmmeHbi Hacmosiue-
20 cmaHdapma coomeemcemesyrouiee yeedomiieHue bydem orybiluKo8aHo 8 exxeMeCsIYHO u3dasaeMoM UHpop-
MauyuoHHoOM ykasamerie «HauuoHanbHbie cmaHdapmely. Coomeemcemeyrowias uHgbopmayusi, yeeOoMIeHus U
MeKCMbI pasmeLarmcs makxe 8 UHhopMalLoHHOU cucmeme obujeao rosib308aHuUsi — Ha oghuyuarnsHoM call-
me ®edeparnbHO20 azeHmemeaa o MeXHUHECKOMY peayrupo8aHUio U Memporioauu 8 cemu IHmepHem

© CrangapTtuHdopm, 2011

HacToswwmin CTaHOapT HE MOXEeT ObITb MOSTHOCTLHO UMM YACTUHHO BOCMNpounssedeH, TMpaxKnposaH 1 pacnpo-
CTpaHeH B Ka4ecTBe Od)I/ILI,I/IaJ'IbHOFO n3gaHng Ges paspeLieHna CDe/J,epaanoro areHTCTBa No TeXHN4YeCKkoMy pery-
NMpoBaHNO N MeTPOJ1I0TnMn



roCT P M3K 60079-11—2010

CopepxaHune

1 06nacTb MPUMEHEHMST . . . . . . . v o o v e e e e e e e e e e e e e 1
2 HOpMATUBHBIE CCBINKM . . . . . . . o o it i e e e e e e e e e 9
3 TepMUHBI M OMNPEAEIIEHUST . . . . . . . v o o e e i e e e e e e e e e e e e 10
4 Tpynnbl 1 TemAepaTypHble KNnaccbl UCKpobe3onacHOro U CBA3aHHOIo aN1eKTpoobopydoBaHis . . . . . . 13

5 YpoBHM B3pbIBO3ALLMTLI 3/1EKTPOOOOPYA0BAHMS U COOTBETCTBUE TPEOOBAHMSIM B OTHOLLEHWW BOCMIaMe-
HEHUST . . . . L o o o e e e e e e e e e 13
51 06wWme TpeBOBAHUS . . . . . . . . . e e 13
5.2 UckpobesonacHast Lenb YPOBHS «ia» . . . . . . . . . . v v v e e e e e e e 14
5.3 UckpobesonacHas Lenb YPOBHS «ib» . . . . . . . . .. 14
5.4 VckpobesonacHast LeMb YPOBHS «IC» . . . . . . . . . . . v v i e e 14
5.5 CooTBeTcTBME TPEOOBAHUSAM B OTHOLLUEHUN NCKPOBOMO BOCTIIAMEHEHUS . . . . . . . . . . . . .. 14
5.6 CooTBeTCTBME TPEOOBAHMAM B OTHOLLEHUW TEMSOBOIO BOCMIAMEHEHNS . . . . . . . . . . . . . . 14
5.7 MpocTtoe anekTpooBOPYAOBAHMNE . . . . . . . . o o ottt it e 17
6 TpeboBaHWsI K KOHCTPYKUMM INEeKTPOOBOPYAOBAHUS . . . . . . . . . . . v o i i i i et e e e 18
6.1 OBOMOUKN . . . . . . o o e e e e e e 18
6.2 CoeguHNTENbHbIE YCTPOWCTBA A1 MOAKMIOYEHUS BHELLHUX Lenel . . . . . . . . . . . . . . .. 19
6.3 TTyTW YTEUKN U SMIEKTPUYECKUE 3830Pbl . . . . . . o o o o v e et e e e e e e e 22
6.4 3awmTa oT nepeMeHbl MOSMSAPHOCTU . . . . . o v v v v e et e e e e e e e e e e 29
6.5 3azemnstoline NPOBOAHMKN, PA3bEMbBI U 3AKUMbBI . . . . . v v v v o e e e e 30
6.6 FepMeTM3aLIMA . . . . . . . . . e e e e e 30
7 TpeboBaHUA K afieMeHTaM, OT KOTOPbIX 3aBUCUT MCKPOBE3oMacHoOCTb . . . . . . . . . . . . . . . . . 31
7.1 Harpyska UCKPOSALLUTHBIX 3NTEMEHTOB . . . . . . . v v v v v e e e e e e e e e e e e 31
7.2 BHYTpeHHWe coegUHNTENbHbIE YCTPOUCTBA, pa3beMbl NNaT M afeMeHTbl . . . . . . . . . . . . . 32
7.3 MpedoXpaHUTEIIU . . . . . v o o v o i e e e e e e e e e e e e e 32
7.4 MepBUYHbIE BMIEMEHTBLI M BATAPEUN . . . . . . . . . . . v o s e e e e e e e 33
7.5 MonynpoBOAHUKOBBIE SMEMEHTBI . . . . . .« v v v v e v e e e e e e e e e e e e 35
7.6 MNoBpexaeHne afIeMEeHTOB, COeAMHEHUI U pa3geneHnin . . . . . . . . . . . . . . . . ... ... 36
7.7 Tbe303NeKTPUYECKNE YCTPOMCTBA . . . . . . v v o v e v e e e e e e e e e e e e e e 37
7.8 DNeKTPOXMMUNYECKMNE SUEAKN AN OOHAPYXKEHUA TA30B . . . . . . . v v v v v v e e e e e e 37

8 Henoepexgaemble snemeHTbl, 610KM 311EMEHTOB M COeUHEHNUS, OT KOTOPLIX 3aBUCUT 1ckpobesonac-
HOCTB . . v v v v o e e e e e e e e e e e e e e e e e e 37
8.1 UckpobesonacHas Lenb YPOBHS «IC» . . . . . . . . . . . v vt e e e e 37
8.2 CeTeBble TPAHCOPMATOPBl . .+ .« « v v v v e i e e e e e e e e e e e 37
8.3 TpaHcopMaTopbl, KpOME CETEBbLIX TPAHCHOPMATOPOB . . . . .« v« o v o o v e e e e e 39
8.4 HenoBpexaaemble OOMOTKN . . . . . . . . . . . . . v i e e 39
8.5 TOKOOrpaHUUNUTENbHBIE PE3UCTOPBI . . . . . v v v e v e e e e e e e e e e e 40
8.6 KOHAEBHCATOPBI . . . . . . . v o o i e e e e e e e e 40
8.7 WyHTupyoWmMe BNOKN UCKPOBALLMTBL . . .« o v o v v e i e e e e e 41
8.8 lMpoBoaa, NPOBOAHMKM MeYaTHbIX NNAaT U COBAMHEHNS . . . . . . . . . . . . . . . . . . .. .. 42
8.9 PazgenuTenbHbI€ BMEMEHTBI . . . . . v . v v v e e e e e e e e e e e e e 43
9 HononHutenbHble TpeboBaHMA K cieunanbHOMY SM1eKTPooBoPYAOBAHMIO . . . . . . v v o o v o v v 43
9.1 Bapbepbl 6€30MACHOCTM HA ONOOAX . . . . . .« o v e i e e e e e e e e e e 43
9.2 O6opygoBaHme FISCO . . . . . . . . . . s 44
9.3 PydHble U TOMOBHBLIE CBETUMBHUKM . . . . . . o o o o o i e e e e e e e e e e e 44
10 TunoBble NPOBEPKN U UCTIBITAHUST . . . . . . v v v v v e e e e e e e e e e e e e e e e 44
10.1 VcnblTaHWs HA MCKPOBE3OMACHOCTD . . . . .« o o v v e e e e e e e e e e e e e e 44
10.2 TeMnepaTypHbIE UCTIBITAHUS . . . . . . . . v v i v e e e e e e e e e e e e 48
10.3 VcnblTaHWe anekTpUYECcKoM NPOYHOCTU USOTIALUMM . . . . . . . o o v o e e e e e e e e e 48
10.4 OnpegeneHne NnapaMmeTpoB NPOU3BOSbHBLIX 3MEMEHTOB MUTAHUSA . . . . . . . . . . . . . . . .. 48
10.5 VicnbiTaHusl 9NeMEeHTOB M BaTtapel . . . . . . . . . . . . o v v e e e e e 49
10.6 MexaHMYeckne UCTIBITAHUS . . . . . . . . o v v v v e e e e e e e e e e e 50

10.7 UcnbiTaHust nckpobeszonacHoro anekTpoobopyaoBaHus, cogepkallero Nbe3oanekTpuieckne ycr-
POACTBA . . . . . . o i e e e e e e e 51



roCT P M3K 60079-11—2010

10.8 TvnoBble UCMbITaHWA ANOAHbIX BapbepoB M LWYHTOB 6€30MacHoCTN . . . . . . . . . . . . . ..
10.9 UcnbiTaHnA KAaBENA HA PACTSKEHNE . . . . . . . . . . i v i e e e e e e e
10.10 UcnbITanns TpaHCOPMATOPOB . . . . . . . . . . o o o o e i e e
10.11 UcnbiTaHWst ONTUYECKUX PasaenUTENbHbIX YCTPOUCTB . . . . . v v v o v v e e e e e e e e
10.12 TokonpoBogsas cnocobHOCTb HEMOBPEXAAaeMbIX COeANHEHUI NeYaTHbIX NaT . . . . . . . .

11 KOHTPOMBHBIE UCTIBITAHUST . . . . . o o v o v e e e e e e e e e e e e e e e e e
11.1 KoHTponbHbIe UCMbITAHUA AMOAHBLIX BAapbepoB BE30MACHOCTM . . . . . . . . . . . . . . . . ..
11.2 KoHTpOrnbHbIE UCTLITAHWSI HENOBPEXAAEMbIX TPAHCHOPMATOPOB . . . . . . . v o v v v ot o

12 MapKMPOBKA . . . . . . o i o e e e e e e e e e e e e e e e
121 06WMe TPEBOBAHUST . . . . . . . o o o e e e e e e e
12.2 MapKnpoBKa CPeACTB COSANHEHUST . . . . . . . . . . . o it e e e e
12.3 MpegynpeAnTenbHbIe HAOMACK . . . . . . . . v v v e e e e e e e e e e e e e e
12.4 TlpUMeEpbl MAPKUPOBKM . . . . v . v o v e e e e e e e e e e e e e e e e e

13 OOKYMEHTALMS . . . . . . . o ot e e e e e e e e
MpunoxeHune A (obsizatensHoe) OueHka NCKpoBe3onacHbIX afieKTpudecknx ueneml . . . . . . . . . . ..
MpunoxeHune B (0b6si3aTensHoe) Vickpoobpa3syoLmii MexaHam Ans crbiTaHWs MckpobesonacHbIX Lenei
MpunoxeHue C (cnpasodHoe) VamepeHue nyTern yTeukn, 3aneKTpuYeckux 3a3opoB U paccTosHUIA pasaene-
HUS Yepe3 3anMBOYHbIA KOMNAyHO 1 TBEPAYHO U3ONALMIO . . . . . . . . . . . . . . ..

MpunoxeHune D (0bsizaTenbHoe) FEpMETU3aLMS . . . . . . . . . o o v v e e e e e e e
Mpunoxerwne E (cnpasoyHoe) UcnbiTaHWe 3Heprnn nepexogHoro npouecca . . . . . . . v o v v v v .
Mpunoxerwve F (0bsizaTensHoe) BapuaHThbl 3a30poOB Ansi CMOHTUPOBAHHBIX MeYvaTHbIX NNaT 1 pazaeneHne
BNIEMEHTOB . . . . . v v ot e e e e e e e e e

MpunoxeHue G (obsasatensHoe) NckpobesonacHas cuctema nonesolt WuHbl (FISCO). TpeboBaHus k 060-
PYOOBAHUIO . . . . v v v e o e e e e e e e e e e e e e

MpunoxeHue H (cnpasouHoe) UcnbiTaHne Ha BocnamMeHeHWe NonynpoBOAHUKOBLIX UCKPOBGe3onacHbIX
LEMEM . . . . . . o s,

MpunoxeHue OA (cnpasoyvHoe) CBeaeHWUsi 0 COOTBETCTBUM CChIIOYHbBIX MEXAYHAPOAHbIX CTAaHAAPTOB CCbl-
NOYHBbIM HaLMoHaneHbIM cTandapTam Poccuiickon ®eagepaummn (M 4eACTBYOLLUM B 3TOM

KauecTBe MEXrOCyAapCTBEHHLIM CTAaHAAPTAM) . . . . . . . . . . . . . v v v e

Bubnuorpadmst . . . . . L L L L e e e e s

51
52
52
52
54
54
54
54
55
55
56
56
56
57
59
83

90
92
95
97
99

103



roCT P M3K 60079-11—2010

BBenoeHue

HacTtoswmin ctaHgapT BXOOUT B KOMMIIEKC HaLUMOHaNbHbIX CTaHAapTOB Ha B3pbIBO3aLLMLLEHHOE SNEKTPO-
obopynoBaHmne, paspabaTtbiBaeMbIX TEXHUHECKUM KOMUTETOM Mo cTaHgapTm3aumn TK 403 «ObopyaosaHue ans
B3pblBOONacHbIX cpeq (Ex-obopyaoBaHue)» Ha OCHOBE NpUMEHEHWs MexxayHapoaHbIX cTaHaapTo MOK Ha obo-
pyaoBaHue Ans B3pbIBOOMNACHLIX cpes.

B uensix yaobcTea obpalleHns K KOHKPETHBIM TEXHUYECKUM TPeBOBaHMSM B HACTOSILLIEM CTaH4ApTe coXpaHeHa
HyMepaLus pasfgenos, noapasgernos U MyHKTOB, AaHHbIX B NPOEKTE WeCcToro nagaHusi ctaHgapta MGK 60079-11.
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HAUUWOHANBbHBIA CTAHOQOAPT POCCUUCKOU PEJEPALUMN

B3PbIBOOINACHBIE CPEQAbI
YacTtb 11

UckpobeszonacHaa anekTpuyeckasa uenb «i»

Explosive atmospheres. Part 11.
Intrinsic safety circuit «i»

Oata BBegeHus — 2012 — 01 — 01

1 O6nacTb NPUMeHeHusA

HacTtosawmii ctTaHgapT ycTaHaBnmMBaeT TpeboBaHNS K KOHCTPYKLMK W UCTbITaHWIO UckpobesonacHoro obo-
pyaoBaHusl, NpegHasHavyeHHOro Ans NpuMeHeHns BO B3pbIBOONACHbLIX cpeaax, a Takke CBA3aHHOro anekTpoobo-
pyaoBaHusi, NpedHa3HadyeHHoro Ans noAknoyYeHns K nckpobesonacHbIM LiensiM, KOTOpble HAXOAATCS B TaKuX
cpenax.

JaHHbI BUA B3PbIBO3ALLMTLI MPMMEHUM K 971€KTPO0O0PYA0BAHNMI0, B KOTOPOM 3M1EKTPUYECKMe Lienn He cro-
COBHbI BbI3BaTh B3PbIB OKPY>KAKLLMX B3PbIBOOMACHbLIX cpes.

HacTrosawuii cTaHgapT Takke pacnpoCcTpaHAeTCs Ha SMeKkTpoobopyaoBaHWE UK YacTW SNeKTpoobopyaoBa-
HWS1, HAXOOALLMECS BHE B3PLIBOOMACHOW Cpebl Ui UMetoLLMe ApYroi BuA B3pbIBO3ALLMTLI M3 MepeYnCrieHHbIX B
M3K 60079-0, B Tex cnyyasix, korga nckpobe3onacHOCTb 3NEKTPUYECKMX Lierner BO B3pbIBOOMACHOW cpeae MOXeT
3aBWCETb OT KOHCTPYKLIMKN U UCMIOSNTHEHWST TaKoro anekTpoobopyaosaHust nn ero Yacteir. C NoMOLLbIO AaHHOro
CTaHOapTa OLEeHUBAOT BO3MOXKHOCTL MPUMEHEHUS SM1eKTPUYECKUX Lienei, noasepraroLmxcs Bo3gencTeuio B3pbl-
BOOMAacHOW cpeabl.

TpeboBaHuWs K nckpobesonacHbIM cucTeMam npreedeHsl B ctTaHaapTe MOK 60079-25.

HacTtoawmii ctTaHgapT AONONHSET 1 n3aMeHsieT obume TpebosaHnsa MOK 60079-0, 3a uckntoveHem pasge-
JI0B 1 NYHKTOB, NpMBeAeHHbIX B Tabnuue 1. B Tex cniyyasx, korga kakoe-nnbo TpeboBaHme HacTosLLero ctaHgapTa
npoTnBopeynT TpebosaHmio MOK 60079-0, TpeboBaHust HACTOSILLEro cTaHdapTa MMEeoT NPenMyLLLEeCTBEHHOE 3Ha-
yeHue.

Ecnu TpeboBaHus HACTOSILLEro cTaHaapTa pacnpocTpaHaTCs Ha nckpobesonacHoe obopyaoBaHue 1 ces-
3aHHOe 0bopyaoBaHMNe, TO TEPMUH «0BOPYAOBaHMEY MPUMEHSETCS BO BCEM CTaHAapTe.

Ecnu TpeboBaHWs HacTosILLLEero cTaHgapTa pacnpocTpaHaoTCA TONbKO Ha anekTpoobopyaoBaHme, To Tep-
MWH «anekTpoobopyaoBaHve» B cTaHAapTe Bcerda o3HadaeT anekTpoobopyaoBaHue.

Ecnu ceaszaHHoe anekTpoobopyaoBaHe HaxoauTCsl BO B3PbLIBOOMNACHOW cpefe, OHO AOMKHO UMETh COoT-
BETCTBYHOLLMIA BUA B3PbIBO3ALLNTI, MepevncieHHbin B MOK 60079-0, n yaoBneTBopsiTs TPeOOBaHUAM cTaHAapTa
Ha B3pbIBO3aLLMTY KOHKpeTHoro Buaa n TpebosaHnsam M3K 60079-0 ogHoBpeMeHHO.

Tabnwuuya 1— MNpumeHsemble pasgensl U nyHkTbl MK 60079-0

Mpumensemble pasgenst M3K 60079-0 k MOK 60079-11
Paspen/nynkt M3K 60079-0
NckpobesonacHoe snekTpoobopynoBaHue

CBfAsaHHOe
M3g. 5.0 | Uag. 6.0 HasBaHue paspena/nyHkra lpynna | Mpynnalll anekTpoobo-
(cnpa- (cnpa- (obs13aTenbHoe) v rpynna Il pynoBaHue
BOYHOE) | BO4YHOE)
1 1 O6nacTb NpMMeHeHust MpumensieTcs MpumeHsieTca MpumeHsieTcs
2 2 HopmaTuBHbIE CCbINKK MpumeHsieTcs MpumeHsieTca MpumeHsieTcs

Uspanne ocpmumanbHoe
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lpodomkernue mabnuupi 1

Paspen/nynkt M3K 60079-0

Mpumensemble pasgenst M3K 60079-0 k MOK 60079-11

NckpobesonacHoe asnekTpoobopynoBaHue

pa3BykoBOe u3nyvawuiee
obopynoBaHne

CnAsaHHOe
MN3pg. 5.0 | WUsg. 6.0 HaasaHue paspena/nyHkra Mpynna | Mpynna lll 3NeKTpoobo-
(cnpa- (cnpa- (obsA3aTensHoe) v rpynna Il pynoBaHue
BOYHOE) | BO4YHOE)
3 3 TepMuyHbI M onpegenexHns MpumeHseTcs MpumeHsaeTcsa MpumeHsaeTca
4 4 lpynna obopygoBaHus MpumeHsieTcs Mpumensetcs MpumeHseTcs
4.1 4.1 Mpynna | MpumeHseTcs He npumensietca |lNpumensetcs
4.2 4.2 Mpynna Il MpumeHsieTcs He npumensietca |[lMpumensaeTcs
4.3 4.3 Mpynna Il He npumensietcs MpumensieTcs MpumeHseTcs
4.4 4.4 O6opyagoBaHve ans koHkpeT-| MpumeHsieTcs MpumenseTcs MpumenseTcs
HOW B3pPbIBOOMNACHON cpeabl
5.1 51 Bnusanne okpyxawwen cpe-| NMpumeHsietca MpumenseTcs MpumenseTcsa
abl
5.1.1 5.1.1 Temnepatypa okpyxawwen| NMpumenaeTcs MpumensieTcsa MpumeHseTcs
cpeabl
51.2 5.1.2 BHewHne nctouHmkun Harpeea| MNpumeHsieTcsa MpumensieTcsa MpumeHseTcs
NN oxnaxxgeHust
5.2 5.2 OkcnnytaunoHHast Temnepa-| MNpumeHseTcs MpumenseTcs MpumeHseTcs
Typa
5.31 5.31 OnpeaeneHne makcumanb-| NpumeHsietcsa MpumeHsieTcs He npumensietcs
HOW TemnepaTtypbl MOBEPXHO-
cTH
5.3.2.1 5.3.2.1 | BnekTpoobopygosaHue rpyn-| MpumeHsieTcs He npumensietca | He npumensietcs
nol |
5.3.2.2 5.3.2.2 | Onektpoo6opyaosanue rpyn-| MprmMeHsieTcs He npumensietca |He npumensietcs
noi |l
5.3.23 5.3.2.3 | BnekTpoobopynosaHue rpyn-| He npumensieTcs MpumenseTcs He npumensetcs
noi 1
5.3.3 5.3.3 Temnepatypa manbix komno-| MNMpumeHsaeTcs He npumensietca | He npumensietcs
HEHTOB A5 anekTpoobopyao-
BaHus rpynnel | v rpynnsi
6.1 6.1 O6wue TpeboBaHus MpumeHsieTcs MpumeHsaeTcsa MpumeHsaeTcsa
6.2 6.2 MexaHu4yeckasi NPOYHOCTb He npumensietcs, | He npumensietcs, |He npumensercs,
3a WCKIIOYEeHWEeM | 32 MCKIIOYEHWNEM [3a UCKIYEeHNEM
crnyvaes, korga npu- | cnydvaes, korga npu- | crnyyaes, korga npu-
MeHsieTca 6.1.2.3, | meHsieTcs 6.1.3, ne- | meHsieTca 6.1.2.3,
nepevyucnexHve a) peuncrieHve a) nepeuncrieHve a)
6.3 6.3 3agepxka npu oTkpbiBaHuu| He npumensietcs He npumensetca |He npumensietcsa
o6onovku
6.4 6.4 YpaBHUTENbHbIE TOKU He npumeHsieTcs He npumensietca | He npumensietcs
6.5 6.5 CoxpaHeHvne ynnoTHeHus Cwm. npumevanvne 1 | Cm. npumevanve 2 [ Cm. npumevanue 1
6.6 6.6 OnekTpomarHutHoe u ynet-| MpumeHsieTcs MpumenseTcs He npumensetcs
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CnAsaHHOe
WN3g. 5.0 | Wap. 6.0 HasBaHue pasgena/nyHkra pynna | Ipynna lll 3nekTpoobo-
(cnpa- (cnpa- (o6s13aTenbHoOE) v rpynna Il pygoosaHue
BOYHOE) | BO4YHOE)
7.1.1 7.1.1 MpumeHsieMoCTb He npumensieTcs, 3a | He npumensaetcs, | He npumensertcs,
MCKITIOYEHNEM CIy-|3a WCKIIOYEHMEM | 32 WUCKITIYEHUEM
YyaeB, korga npuMme- | Cry4aes, Korga npu- | cnyyaes, korga npu-
HseTcs16.1.2.3, nepe- | meHsieTca 6.1.3, ne- | meHsietcsa 6.1.2.3,
yncrieHne a) peuuncrieHve a) nepevucrnexHve a)
7.1.2 7.1.2.1 O6wue TpeGoBaHus He npumensietcs, 3a | He npumensetcs, | He npumeHsietcs,
MCKITIOYEHNEM CNy-|3a WCKIIYEeHMWEM | 38 WUCKITIUYEHUEM
YyaeB, Korga npume- | cnyvaes, Korga npu- | cnyyaes, korga npu-
HseTcs1 6.1.2.3, nepe- | meHsieTcs 6.1.3, ne- | meHsaeTca 6.1.2.3,
JYucneHue a) peudncrnieHve a) nepeyncrieHve a)
7.1.3 7.1.2.2 MnactmaccoBble Matepua- | He npumensietcs, 3a | He npumensaeTcsa, | He npumeHsieTcs,
nbl UCKIIOYEHMEM CINyYa- [ 328  MCKMNIOYEHUEM | 32 UCKITIOYEHUEM
eB, Korga npuMeHsi- | cnydaes, korga npu- | crydvaes, korga npu-
etca 6.1.2.3, nepe- | meHsietca 6.1.3, ne- | meHsietca 6.1.2.3,
yucneHue a) peuncrieHve a) nepeyncrnexHve a)
7.1.4 7.1.2.3 | OnactomepHble matepua- | He npumensietcs, 3a | He npumenseTcsa, | He npumensaeTcs,
nbl WCKITIOYEHNEM CNy-|3a WCKIIOYEHNEM | 38 WCKITIYEHUEM
YaeB, Korga npume- | Crnyvaes, Korga npu- | cnyyaes, korga npu-
HseTcs1 6.1.2.3, nepe- | meHsieTca 6.1.3, ne- | meHsieTcsa 6.1.2.3,
yucreHve a) peuncneHve a) nepevucrnexHve a)
7.2 7.2 TennocTonKoCTb He npumensietcs, 3a | He npumensertcs, | He npumensietcs,
UCKITIOYEHMEM CIY-|3a WCKIIYEHMEM | 38 WUCKITIYEHUEM
YyaeB, Korga npume- | cnyvaes, Korga npu- | cnyyaes, korga npu-
HseTcs16.1.2.3, nepe- | meHsieTcs 6.1.3, ne- | meHsaeTca 6.1.2.3,
yYucrneHne a) peuncrnieHve a) nepeuncrnienve a)
7.3 7.3 CBeTOyCTONYMBOCTb He npumensieTcs, 3a | He npumensaertcsa, | He npumeHsietcs,
UCKIIOYEHUEM CIy-[3a ucKn4YeHnem | 3a UCKIYeHueMm
YyaeB, Korga npume- | cnyvaes, Korga npu- | cnyyaes, korga npu-
HsieTcs 6.1.2.3, nepe- | meHseTca 6.1.3, ne- | MeHsieTcs 6.1.2.3,
yucneHue a) peuncrieHve a) nepeuncrnexHve a)
7.4 7.4 OnekTpocTtaTudeckme 3apsi- | [NpumeHsieTcs MpumensieTcs He npumensietcs
Jbl HA BHELLHWX HEMeTannm-
Yeckux MaTepuanax
Het 7.5 HoctynHble meTannuyeckune | NMpumensaetcsa MpumenseTcs He npumensieTcs
YacTu
7.5 Hert Pe3bboBble 0TBEPCTUSI He npumensietcs, 3a | He npumensaertcs, | He npumeHsietcs,
UCKITIOYEHUEM CIy- [3a wuckniovYeHnem | 3a UCKIoYeHUeM
vyaeB, Korga npume- | cnyvaes, Korga npu- | crnyyaes, korga npu-
HsieTcs1 6.1.2.3, nepe- | meHsieTca 6.1.3, ne- | meHsieTca 6.1.2.3,
yucneHue a) peuyncrieHve a) nepeuncrnieHve a)
8.1 8.1 CocTaB matepuana MpumensieTcs MpumeHsieTcs He npumensietcs
8.1.1 8.2 Mpynna | MNpumensaeTtcs He npumenseTtca He npumensieTcs
8.1.2 8.3 Mpynna Il MpumensieTcs He npumensetcs He npumeHseTcs
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HWS1 K CBETOBbLIM Mpubopam

CesizaHHOe
WNag. 5.0 | Usg. 6.0 HaseaHue paspena/nyHkra Mpynna | Mpynna lll anekTpoobo-
(cnpa- (cnpa- (obsA3aTenvHoe) v rpynna Il pynoBaHue
BOYHOE) | BO4YHOE)
8.1.3 8.4 Mpynna Il He npumeHsieTcs MpumeHsieTcs He npumensieTca
8.2 HeT Pe3bboBble O0TBEPCTUSI He npumenseTtcsa,| He npumensaeTcsa,| He npumensaeTcs,
3a UCKMYeHMeM| 3a WUCKIIOYEeHUEeM| 3a UCKIIOYEHUEM
cny4aes, korga npu-| cry4aes, korga npu-| cnyyaes, korga npu-
MeHseTca 6.1.2.3,| mensietca 6.1.3, ne-| menseTca 6.1.2.3,
nepevncrnexrve a) peuuncrienve a) nepevuncrnexHve a)
9 9 KpenexHble getanu He npumensietcs He npumensieTcs He npumeHsietcs
10 10 BnoknpoBku He npumensietcs He npumensieTcs He npumeHsietcs
11 11 MpoxogHble M3onaATopbI He npumensietcs He npumensieTcs He npumeHsietcsa
12 12 Matepwuansl, ucnonesyemele | He npumensnetcs,| He npumensetcs,| He npumensietcs,
B KA4YeCcTBE repMeTUKOB 3a WUCKIOYeHMeM| 3a WUCKIKYEeHMEM| 3a  UCKITIYEHUEM
crny4aes, Korga npu-| crnydaes, Korga npu-| cny4aes, Kkorga npu-
MeHsieTcsa 6.1.2.3,| mensietcsa 6.1.3, ne-| meHseTca 6.1.2.3,
nepevncrieHve a) peuncrienve a) nepe4uncnexnve a)
13 13 EX-KOMMOHEHTHI MpumeHsieTcs MpumeHsaeTcs MpumeHseTcsa
14 14 BeogHble ycTpownctBa mn co- | He npumensietcs He npumensieTcsa He npumensieTca
eaAnHnTeNnbHble KOHTAKTHbIE
3aXNMbl
15 15 BeogHble ycTponctBa ansa| He npumensietcs He npumensieTcs He npumeHsietcs
3a3eMMANLWNX UK 3aWwmT-
HbIX NPOBOAHUKOB
16 16 OTBepcTus 060novku He npumensetcsa,| He npumensneTcs,| He npumensaeTcs,
3a WUCKIOYeHWeM| 3a WCKIKYEeHMEM| 32  UCKITYeHUeMm
crydaes, korga npu-| crnydaes, Korga npu-| cryvaes, korga npu-
MeHsieTca 6.1.2.3,| mensietca 6.1.3, ne-| meHseTca 6.1.2.3,
nepeyncrieHve a) peuncrneHve a) nepeyncrieHve a)
17 17 HononuutenevHble TpeboBa- | He npumensieTcs He npumensietca | He npumensieTca
HUS K BpalLaloWmMMesa mMalu-
Ham
18 18 HononuutensHele Tpeboea-| He npumeHsieTcsi He npumensietca | He npumensieTca
HUSI K KOMMYTaLUUOHHBIM ar-
napaTtam
19 19 HononHutenbHble TpeboBa-| He npumeHsieTcsi He npumensieTcs He npumeHsieTcs
HUA K NPeaoXpaHnTenam
20 20 HononHutenbHble TpeGoBa- | He npumeHsietcs He npumensietca | He npumensieTca
HUSI K COEQMHUTENSAM
21 21 HononHuteneHble TpeboBa-| He npumeHsieTcs He npumensieTcs He npumeHsieTcs
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mMeTannuyeckne vactu o6o-
NoYeK M CTEeKMsIHHbIE YacTu
obonoyek

33 UCKIIOYEHUEM
cnyyaes, korga npu-
MeHseTca 6.1.2.3,
nepevncrnexHve a)

3a WCKMIYeHuem
crny4aes, korga npu-
MeHseTcsa 6.1.3, ne-
peuncrnenve a)

CesizaHHOe
WNap. 5.0 | WUsp. 6.0 HaseaHue paspena/nyHkra Mpynna | Mpynna lll anexkTpoobo-
(cnpa- (cnpa- (obs3aTensHoe) v rpynna |l pyaosaHue
BOYHOE) | BOYHOR)
22 22 HononHutenbHele Tpeboa-| MN3ameHeHO N3meHeHo He npumensietca
HUS K TONOBHbLIM U PYYHbIM
CBETUIIbHMKAM
231 23.1 O6wue TpeboBaHwus MpumeHsieTcs MpumeHsaeTcs MpumeHseTcsa
23.2 23.2 baTapeu He npumensietcs He npumensietcs He npumeHsieTcs
23.3 23.3 Tunbl aneMeHToB MpumensieTcs MpumensaeTcsa MpumeHsieTca
23.4 23.4 OnemeHThbl B GaTapeu MpumensieTcs MpumensaeTcsa MpumeHsieTca
23.5 23.5 HomunHanbHble napameTpbl| [pumeHsieTcs MpumensaeTcsa MpumeHsieTca
bartapen
23.6 23.6 BaanmoszameHsaemMocTb MpumeHsieTcs MpumeHsaeTcs MpumeHsieTca
23.7 23.7 3apsigka nepBuUYHbIX 6aTa-| [NpumeHsieTcs MpumensaeTcs MpumeHsieTca
pen
23.8 23.8 YTeuka MpumeHsieTcs MpumeHsieTcs MpumeHseTcsa
23.9 23.9 CoeauHeHus MpumeHsieTcs MpumeHsaeTcsa MpumeHseTcsa
23.10 23.10 YcTaHoBKa MpumeHsieTcs MpumeHsaeTcs MpumeHsieTca
23.11 23.11 3ameHa anemeHToB unu 6a-| lNpumensieTcs MpumensaeTcs MpumeHsieTca
Tapem
23.12 23.12 BameHsiembin 6riok 6atapeun | lNpumeHsieTcs MpumeHsaeTcsa MpumeHsaeTcsa
24 24 HokymeHTauunsa MpumensieTcs MpumeHsaeTcsa MpumeHseTcsa
25 25 CootBetcTBue npototuna| [lpumeHsietcs MpumeHsaeTcs MpumeHseTcsa
unu obpasua gokymeHTam
26.1 26.1 O6wue TpeGoBaHust MpumenseTca MpumenseTcs MpumenseTcs
26.2 26.2 CTpykTypa ncnbiTaHus MpumenseTcs MpumeHsaeTcsa MpumeHseTca
26.3 26.3 McnbiTaHns Bo B3pbiBoonac-| [MpumMeHsieTcs MpumeHsaeTcsa MpumeHseTcsa
HbIX MCMbITaTENbHLIX CMECsX
26.4.1 26.4.1 OuepegHoCcTb UCMBITAHWNA He npumensieTtcsa,| He npumensaeTca,| He npumensercs,
3a WUCKMIYEHMEM | 3a WUCKIIOYEeHUEM| 3a UCKIIOYEHUEM
cny4aes, Korga npu- | cny4daes, Korga npu-| cnydaes, Korga npu-
MeHsieTcsa 6.1.2.3, | mensietca 6.1.3, ne-| meHseTca 6.1.2.3,
nepevncrieHme a) peuncnenve a) nepevncrnenve a)
264.1.1 | 26.4.1.1 MeTannunyeckne obonovkn,| He npumensietcs,| He npumeHsietcs,| He npumeHsercs,

33 UCKIIOYEHUEM
crny4aes, Korga npu-
MeHsaeTca 6.1.2.3,
nepevncrnexHve a)
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HEHTOB Ha BOCMMaMeHeHune
B3pbIBOOMACHbLIX CMecen
(rpynna | v rpynna Il)

CnasaHHoe
M3p. 5.0 Hap. 6.0 HasgaHue pasgena/nyHkTta Mpynna | Ipynnalll anekTpoobo-
(cnpa- (cnpa- (obs3aTencHoOE) v rpynna Il pynoBaHue
BOYHOE) BOYHOE)
26.4.1.2 |26.4.1.2 | Hemetannuyeckue obonoy- [ He npumeHsetcsa,| He npumeHsetcs,| He npumeHsercs,
KM U UX YacTn 3a WCKMIYEHMEM| 3a WCKIIOYEeHUEeM| 3a UCKIIOYEeHNeEM
chny4aeB, korga npu-| cry4aes, Korga npu-| crydaes, Kkorga npu-
MeHsieTca 6.1.2.3,| mensietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepevncrnexHve a) peuuncrieHve a) nepeuyncreHve a)
26.4.1.2.1126.4.1.2.1| Onektpoobopynoeanve ans | He npumeHseTca,| He npumensietcs He npumeHsietcs,
rpynnsi | 3a WCKKYEHNEM 3a WUCKIIOYEHUEM
cny4aes, korga npu- crny4aes, korga npu-
MeHsieTcsa 6.1.2.3, MeHsaeTca 6.1.2.3,
nepevyncrieHve a) nepeuyucrieHve a)
26.4.1.2.2|26.4.1.2.2| 3nektpoobopynosaHue ansa| He npumeHsietcs, | He npumensietca,| He npumeHsieTcs,
rpynn w1l 3a WCKMNIYeHuem| 3a WCKMIYeHuem| 3a WCKMKYEeHUEM
crny4daes, Korga npu- [ crny4daes, Korga npu-| cny4vaes, Kkorga npu-
MeHsieTcsa 6.1.2.3,| mensietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepeyncrieHve a) peuncneHve a) nepevyncrieHve a)
26.4.2 26.4.2 YaapoycTonumBoCTb He npumeHsietcsa,| He npumenseTcsa,| He npumeHsaeTcs,
3a WCKMIYEHMEM| 3a WCKIIOYEHUEM| 3a UCKIIOYEHNEM
cny4aes, Korga npu- | cnydaes, Korga npu-( cnydaes, Korga rnpu-
MeHsieTca 6.1.2.3,| mensietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepevucrieHve a) peuncrneHve a) nepevucrieHve a)
26.4.3 26.4.3 WUcneiTaHne cbpaceiBannem | [NpumensieTcsa MpumenseTcs He npumeHseTcs,
3a WUCKIIOYEHUEM
cnydaes, Korga npum-
MeHsaeTca 6.1.2.3,
nepevucrieHve a)
26.4.4 26.4.4 KpuTtepuii npuemMkm He npumeHsietcsa,| He npumeHseTcs,| He npumeHsaeTcs,
3a WUCKMIOYEHMEM| 3a WCKIIOUYEHUEM| 32 MCKIIOYEHNEM
cny4aes, Korga npu- | cnydaes, Korga npu-( cnydaes, Korga rnpu-
MeHsieTcsa 6.1.2.3, mensietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepevncrieHve a) peuncrnenve a) nepeyncrnexHve a)
26.4.5 26.4.5 CreneHb 3awymTbl obonovkon | MNpumeHsieTcs MpumenseTcs MpumenseTcs
26.5.1.1 |26.5.1.1 O6wue TpeGoBaHus MpumensieTcs MpumeHseTcs He npumeHnsieTcs
26.5.1.2 |26.5.1.2 | OkcnnyaTtaumoHHas Temne- | M3meHeHo MameHeHO M3meHeHOo
parypa
26.5.1.3 |26.5.1.3 | MakcumanbHasa TtemnepaTty- | N3meHeHO M3ameHeHO He npumeHsieTcs
pa NoBEPXHOCTU
26.5.2 26.5.2 McnbiTaHne Ha TennoBow | He npumensietcs,| He npumensetcs,| He npumensercs,
yaap 3a WUCKMIOYEHMEM| 3a WCKIIOUYEHUEM| 328 UCKIIOYEHUEM
cny4aes, korga npu-| cry4aes, Korga npw-| cnyyaes, korga npu-
MeHsieTca 6.1.2.3,| meHsietca 6.1.3, ne-[ meHsaeTca 6.1.2.3,
nepevncnexHve a) peuncrnenve a) nepeyncrnexnve a)
26.5.3 26.5.3 McnbiTaHne manbix komno- | MNpumensieTcsa He npumensietcs He npumeHsieTcs
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HUe 3nacToOMepPHbIX YNIOTHU-
TelNnbHbIX Koney

3a  UCKMIYeHUeEM
cnyyaes, korga npu-
MeHseTca 6.1.2.3,
nepevncrnexHve a)

CesAsaHHoe
W3g. 5.0 Hap. 6.0 HasBaHue pasgena/nyHkra Mpynna | Ipynnalll anektpoobo-
(cnpa- (cnpa- (o6s13aTenbHoOE) v rpynna Il pyaosaHue
BOYHOE) BOYHOE)
26.6 26.6 WenbitaHne npoxogHbix M3o- | He npumeHsietcs He npumensietcs He npumeHsieTcs
NSATOPOB KPYTALMM MOMEH-
TOM
26.7 26.7 Hemetannuueckue obonoy-| He npumeHsietcs,| He npumensietca,| He npumeHsieTcs,
KW UKW HeMeTannuyeckme | 3a WCKIIOYEHMEM| 3a WUCKITIOYEHUEM| 32 UCKIIOYEHUEM
4vactum OGOJ’IOHGK cny4aes, Korga npu- | cny4aes, Korga npu-( crnydaes, Korga npu-
MeHsieTca 6.1.2.3,| meHsietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepevncrnexHve a) peuncrnenve a) nepevncnexnve a)
26.8 26.8 TennocTonKoCTb He npumeHsietcs,| He npumeHseTcs,| He npumeHsercs,
3a WUCKMIOYEHMEM| 3a WCKITIOYEHUEM| 38 UCKIIOYEHUEM
cny4aes, korga npu- | cry4aes, korga npv-| cnydaes, korga npu-
MeHseTca 6.1.2.3,| mensietca 6.1.3, ne-| meHseTca 6.1.2.3,
nepevncrnexHve a) peuncneHve a) nepevncrnexHve a)
26.9 26.9 XonoaocTonKoCTb He npumensietcs,| He npumensieTca,| He npumeHsietcs,
3a WCKMIYEHMEM| 3a WCKIIOYEHUEM| 32 UCKIIOYEeHNeM
chny4aeB, korga npu-| cry4aes, korga npu-| crydaes, korga npu-
MeHsieTca 6.1.2.3,| mensietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepevncrnexHve a) peuncneHve a) nepeuyncrieHve a)
26.10 26.10 CBeTOCTOMKOCTb He npumeHsietcsa,| He npumenseTcs,| He npumensaeTcs,
3a WUCKMIYEHMEM| 3a WCKIKOYEHUEM| 32 UCKIIOYEHUEM
cny4aes, Korga npu- | cnydaes, Korga npu-( cnydaes, Korga npu-
MeHsieTcsa 6.1.2.3, mensietca 6.1.3, ne-[ meHseTca 6.1.2.3,
nepevncrieHve a) peuncrnenve a) nepedncrnexnve a)
26.11 26.11 CrovikocTb anektpoobopygo- | He npumeHsieTcs,| He npumeHseTcs He npumensietcs
BaHusa rpynnbl | kK BO3gen-| 3a WUCKNOYEHNEM
CTBWIO XMMUYECKMX areHToB cny4aes, korga npu-
MeHsieTca 6.1.2.3,
nepevncrnexHve a)
26.12 26.12 MpoBepka uenoctHocTu 3a-| He npumeHsieTcs He npumensieTcs He npumeHsieTcs
3emneHus
26.13 26.13 McneiTanne no onpegene-| lpumeHsaeTcs MpumenseTcs He npumensietcs
HUIO COMPOTUBIIEHUS U30MsI-
UuKn Yactein o6onoYek U3 He-
MeTanu4eckux matepuarnoB
26.15 26.14 M3mepeHne emkocTu Mpumensetca MpumenseTcs He npumeHnsieTcs
Het 26.15 Bepudunkauns HomuHane- | He npumeHsaetcs He npumeHsietca | He npumensietca
HbIX NapamMeTpoB BEHTUNATO-
poB
Het 26.16 AnbrepHaTuBHoOe orpanunde-| He npumensetcd,| He npumensietcs,| He npumensietcs,

3a WCKMKYeHuem
crny4aes, korga npu-
meHsietcsa 6.1.3, ne-
peuncneHve a)

33  UCKMNKIOYEHUEM
cny4aes, Korga npw-
MeHsaeTca 6.1.2.3,
nepevncrnexHve a)
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CeszaHHOe
WN3g. 5.0 H3g. 6.0 HasBaHue pasgena/nyHkra Mpynna | Ipynnalll anekTpoobo-
(cnpa- (cnpa- (oBasatenbHoe) urpynna Il pynoBaHue
BOYHOE) BOYHOE)
27 27 PyTvHHbIE ncnbITaHuA MpumensieTcs MpumenseTcs MpumeHsieTcs
28 28 OTBeTCTBEHHOCTb U3roTOBU-| [MpuMeHsieTcs MpumeHseTcs MpumeHsieTcs
Teneun
29 29 MapknpoBka MpumeHsieTcs MpumeHsieTcs MpumeHsaeTcs
30 30 WHCTpyKUmMK MpumensieTcs MpumeHsieTcs MpumeHseTcs
Mpuno- |Mpuno- HononHutenbHble Tpeboea-| He npumeHsieTcs He npumensietca | He npumeHsieTcs
XeHve A |xenne A | HUS kK Ex-kabenbHbiM BBO-
aam
Mpuno- |Mpwuno- TpeboBaHusa ans Ex-komno-| [MpumensieTcs MpumeHseTcs MpumeHsieTcs
xeHue B [xeHue B | HEHTOB
Mpuno- |Mpwuno- Mpumep yctponctea anst yc- | lNpumeHsieTcs MpumeHsieTcs He npumeHsieTcs,
xeHne C [xeHue C | TOMHYMBOCTU K WCMBITAHUIO HA 3a WCKIIYEeHNEM
yaap cnyyaes, Korga npu-
MeHseTca 6.1.2.3,
nepevucrieHve a)
Mpuno- [Mpwuno- YpoBHW B3pbiBo3awmThl 060- | MpuMeHsieTcs MpumenseTcs MpumenseTcs
xeHnne D [xenne D | pyaoeanus ansi Ex-ob6opyno-
BaHUA
Mpuno- |Mpwuno- [Buratenun, nutaemole oT1| He npumeHsieTcs He npumensietcs He npumensietcs
xeHve E |xenne E | npeobGpasopatens
Het Mpuno- McnbiTanne Ha noebliweHnsa | He npumeHsieTcs He npumensietca | He npumeHsieTcs
xenve F | Temnepatypbl anekrtpudec-
KMX MalLWH
Het Mpwuno- Cxema-pykoBoacTteo no uc-| He npumensaetcsa,| He npumensaeTcsa,| He npumeHsaeTcs,
xeHne G| NbiITaHuAM HeEMeTannuMuyec-| 3a WCKIYEeHWEM| 32 WCKIIYEHUEM| 32 WCKITOYEeHUeM
Knx ob6onoYeKk u Mx YacTtew | cnydaes, korga npu-| cryyaes, korga npu-| cnydaes, Korga npu-
(26.4) MeHsaeTca 6.1.2.3, mensietca 6.1.3, ne-[ meHaeTca 6.1.2.3,
nepevncrnexHve a) peuncrneHve a) nepeuyncrnexHve a)

Mpumensietca — [anHoe TpeGoBaHme ctaHgapta MOK 60079-0 npumensieTcs 6e3 naMeHeHUs.
He npumeHsietca — [aHHoe TpeboBaHue ctaHgapta MOK 60079-0 He npumeHsieTcs.
He npumeHsieTcs, 3a ucknwodeHnem criydaes... — [laHHoe TpeboBaHue ctaHgapTa He NPUMEHSIETCS KpoMe Tex
cnyyaes, korga cooTBeTCTByeT TpeboBaHMAM 334aHHbIX YCIIOBUN.
NameHeHo — [aHHoe TpebGoeaHue craHgapta MOK 60079-0 namMmeHeHO B COOTBETCTBUM C HACTOSALWMM CTaH-

AapTOM.

Het — Het TpebGoBaHwii.

MpwumedyaHune— Homepa pasgena B Tabnuue 1 npuBogsaTcst TONbko Ans MHgopmauun. MNpuMeHumble

TpeboaHua MOK 60079-0 onpeageneHsl Ha3BaHUEM pasgena, KoTophi siBnsieTcst obsizaTeneHbiM. HacTtoswas Tabnu-
ua bbina HanucaHa ¢ y4eToM crieuumanbHbix Tpebosanmin MOK 60079-0, nsganve 6.0. Hymepaumsa pasgenoB npegbi-
Jywero vm3ganus npueBegeHa Tonbko Ans uHdopmMaumm. OT0 gaeT BO3MOXHOCTb obwwme TpeboBannsa MIK 60079-0,
nsgaHve 5.0, ucnonb3oBatb ¢ AaHHON 4acTbto 60079 npu HeobxogumocTun. Mpu oTcyTcTBUM TpeboBaHusa (B Tabnu-
ue 1 — HeT) UM BO3HWKHOBEHUM KOHMPNUKTa mexay TpeboBaHusMM HeobxoaumMo pykoBOACTBOBaTbCA TpeboBaHusi-
MW MOCNeaHero uagaHus.
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2 HopmaTuBHbIEe CCbISNKK

CnegytoLume HopMaTUBHbIE OKYMEHTbI codepXaT NofoXeHUs, KoTopble NocpeJCTBOM CChISTOK HA HUX B
HacTosILeM cTaHaapTe SBNSAI0TCS NonoXkeHusamn Hactoswer yact MOK 60079. [1ns AOKYMEHTOB € yKkazaHHOW
OaTol AecTBUTENbHBIM SIBSIETCS YKazaHHoe M3gaHue. [ns 4oKyMeHToB 6e3 ykasaHHOW AaTel AeNCTBUTENbHBIM
siBNseTCA NocrneaHee nsgaHune ykasaHHoro JoKyMeHTa (Co BceMu nornpaskamu).

M3K 60079-0 BapbeiroonacHble cpeabl. Yacts 0: ObopyaosaHue — Obwue TpeboraHusa (IEC 60079-0,
Explosive atmospheres — Part 0: Equipment — General requirements)

M3K 60079-7 BapbisoonacHble cpegbl. HacTe 7. O6opyaoBaHve ¢ BUAOM B3pbIBO3aLLUThLI «MOBbLILLEHHAS
3awumTa Buaga «e» (IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety e)

M3K 60079-25 BapbisoonacHsle cpegpl. HacTb 25: VckpobesonacHble anekTpudeckme cictembl (IEC 60079-25,
Explosive atmospheres — Part 25: Intrinsically safe electrical systems)

M3K 60085 SnekTpudeckas nsonsauus. Knaccudukaums no tepmudeckum csoricteam (IEC 60085, Electrical
insulation — Thermal evaluation and designation)

M3K 60112 MaTtepuanbl an1eKTpom3onsLMoHHbIe TBepable. MeToabl onpedeneHnst HOpMaTUBHOIO U CpaBHU-
TernbHOro nHaekcoB TpekuHroctonkocTn (IEC 60112, Method for the determination of the proof and the comparative
tracking indices of solid insulating materials)

M3K 60127 (Bce yactu) MuHunatiopHele nnaekue npegoxpanutenu (IEC 60127 (all parts), Miniature fuses)

M3K 60317-3 TexHnyeckune TpeboBaHUS K crielinansHbIM Bugam 06MOToUHbIX NpoBoaoB. YacTs 3: Kpyrnas
Me[Has MpoBorioka, NoKpbiTasi nonuadupHor amarneto, knacc 155 (IEC 60317-3, Specifications for particular types
of winding wires — Part 3: Polyester enamelled round copper wire, class 155)

M3K 60317-7 TexHnyeckue TpeboBaHUS K crieLmansHbIM Bugam 06MOTOUHbIX NpoBoaoB. YacTs 7: Kpyrnas
Me[Has MpoBorioka, NoKpbITasd nonvaMmaHon asmannbto, knacce 220 (IEC 60317-7, Specifications for particular types
of winding wires — Part 7: Polyimide enamelled round copper wire, class 220)

M3K 60317-8 TexHnyeckue TpeboBaHUS K crieLmansHbIM Bugam 06MoTouHbIX NpoBoaoB. YacTs 8: Kpyrnas
Me[Has NpoBosioka, NoKpbITas nonuagpupumMmmuaHoin amaneto, knacc 180 (IEC 60317-8, Specifications for particular
types of winding wires — Part 8: Polyesterimide enamelled round copper winding wire, class 180)

M3K 60317-13 TexHudeckue TpeboBaHWSA K crieyuansHbIM Buaam 0OMoTOYHbIX NpoBoaoB. YacTb13: Kpyr-
nasi MmegHasi npoBosioka ¢ NOAN3UPHBLIM UM NONN3UPUMUAHBLIM MOKPLITUEM C NONINAMUA-NMMUGHOW aManbto,
knacc 200 (IEC 60317-13, Specifications for particular types of winding wires — Part 13: Polyester or polyesterimide
overcoated with polyamide-imide enamelled round copper wire, class 200)

M3K 60529 CteneHu 3awumThbl, obecnevmsaemble obonovkamu (Kog IP)

(IEC 60529, Degrees of protection provided by enclosures (IP Code)

M3K 60664-1: 2007 PykoroAcTBO No BbIGOPY 130nsLmm Ans 060pyaoBaHUs B HU3KOBOMLTHLIX CUCTEMAX.
YacTb 1: MpuHumnbl, TpeboBaHus n ncneitaHus (IEC 60664-1:2007, Insulation coordination for equipment within
low-voltage systems — Part 1: Principles, requirements and tests)

M3K 60664-3 PykoBoacTBO Mo BLIGOPY M30MALMN Ans 060pyaoBaHUsi B HU3KOBOMLTHLIX cMcTemMax. YacTb 3:
MNpuMeHeHWe NOKPLITUS, 3arMBKU UK POPMOBKM A5l 3alMThl OT 3arpsisHeHus (IEC 60664-3:2003, Insulation
coordination for equipment within low-voltage systems — Part 3:Use of coating, potting or moulding for protection
against pollution)

M3K 61158-2 MNMepeaada LM POBLIX AaHHbIX AN M3MepeHns 1 ynpasneHus. LLUnHbI noneeble Ans cucrem
aBTOMAaTUYECKOro peryrinpoBaHns 1 ynpasneH1s TexHonormieckumim nporeccamu. Yacte 2: Cneundukauna dou-
3uyeckoro ypoBHs 1 onpedeneHue yenyr (IEC 61158-2, Industrial communication network — Fieldbus specifications —
Part 2: Physical layer specification and service definition)

M3K 62013-1 Namnbl ronosHble, UCTONb3yeMble Mpy paboTax B WWaxTax ¢ pyaHUYHbIM ra3om. YacTb 1.
O6Lwme TpeboaHWsA. KOHCTPYKLIMS M UCTILITAHKS, CBSA3aHHbIE C puckoM B3pbiBa (IEC 62013-1, Caplights for use in
mines susceptible to firedamp — Part 1: General requirements — Construction and testing in relation to the risk
of explosion)

ANSI/UL 248-1 MNnaBkuih npegoxpaHunTens Huakoro HanpsbkeHus (ANSI/UL 248-1, Low-voltage fuses — Part 1:
General requirements)

MpumedyaHwue— pn NONb30BAHUN HACTOSILLUM CTaHAAPTOM LenecoobpasHo NpoBepuTb AEWCTBUE CCbINOY-
HbIX CTAHA4APTOB B MH(OPMAaLMOHHON cucTeme obLero nonb3oBaHMa — Ha oduumnansHoMm cante PeaepanbHOro areH-
TCTBA NO TEXHNYECKOMY pEeryrimpoBaHuUi0 U MeETpOnormm B cetun |/|HTepH6T nnn No exerogHo ngasaemMomy VIHd)OpMaLI,VI-
OHHOMY yKaszaTeno «HaunoHanbHble cTaHdapThI», KOTOPLIN ONybnvMKoBaH NO COCTOSIHWIO Ha 1 siHBapsl TeKyLWero roga, u
Nno COOTBETCTBYHLWNM eXeMeCAYHO n3gaBaemMbiM VIHd)OpMaLI,VIOHHbIM yKasaTtensam, 0I'Iy6J'IVIKOBaHHbIM B TeKyLlieMm roay.
Ecnu ccbinoyHbIn cTaHgapT 3amMeHeH (M3MEHeH), TO NMpW NOMb30BaHUM HACTOSIWMM CTaH4apTOM criegyeT pyKoBOACTBO-
BaTbCH 3aMEHAIWNM (VI3MeHeHHbIM) cCTaHaapTOM. Ecnun ccbinovHbiv CTaHaapT OTMEHeEH 6e3 3aMeHbl, TO rnornoxeHve, B
KOTOPOM AdaHa CCbllKa Ha Hero, npuMeHsdaeTcsa B 4actu, He 3anarMBarou.|,e17| 3Ty CCbIJIKY.
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3 TepMmuHbl N onpeaeneHus

B HacTosLLeM cTaHAapTe Hapsay ¢ TepMuHaMmu 1 onpegenexHmamn no MOK 60079-0 ncnonbaytoT cnegyto-
LLMe TEPMUHbLI C COOTBETCTBYHOLLUMU onpeaeneHusamMu:

3.1 O6Lue nonoxeHusa

3.1.1 nckpobezonacHocTb «i» (intrinsic safety «i»): Bug B3pbIBo3aLLnTbl, OCHOBAHHLIN Ha OrpaHNYeHNI
3MEeKTPUYECKOA SHEPTUM B 3N1eKTpoobopyaoBaHN M COeQUHUTENBHON MPOBOAKE, KOTOPLIE NOABEpraloTcsl BO3Aen-
CTBUWIO MOTEHLUMANLHO B3PLIBOOMACHON cpeabl, 40 3HAUYEHUsI HUXKE YPOBHS, BbI3bIBAOLLEro BOCTIaMeHeHne oT
WCKPEHWS UK HarpeBa.

3.1.2 cBA3aHHoOe anekTpoobopyaoBaHue (associated apparatus): SnekTpoobopyaoBaHue, KOTOPoe Co-
AepXuUT nckpobesonacHble 1 MCKPoOoMacHbIe Liem U CKOHCTPYMPOBAHO TakuM 06pasom, YT MCKpoonacHbIe Lienu
He MOTyT OKa3blBaTb OTpULATENBHOE BMNSIHWE Ha UCKpobesonacHble Lenu.

MpumeyaHue— CBA3AHHLIM 3MEKTPOOGOPYAOBAHUEM MOXKET ObIThb:

a) anekTpoobopyAOBaHUE C APYIVM BMOOM B3PbIBO3ALLMTLI, BKIOYEHHLIM B HACTOSILMIA CTaHAAPT, OTBEYatoWMM
TpeboBaHUsIM NPUMEHEHUs B COOTBETCTBYIOWEN B3PbIBOOMACHON cpeae, WUnu

b) anektpoobopygoeaHue 6e3 Takol B3PLIBO3AWMTLI, KOTOPOE MO 3TOM MPUYMHE He AOIMKHO MWCMONb30BaThCS
BO B3pbIBOOMNACHON ra3oBON cpede, HanpyMep PermcTpypyrowmin Nnpubop, Haxoasiwmincss BHe B3PbIBOOMNACHONW cpeapl,
HO MOAKIIOYEHHBIN K TEpMONape, HaxogsAWwencsl BO B3PbIBOONACHOW Cpede, Y KOTOPOro TOMbKO BXOAHasA Lenb UCKPO-
f6esonacHas.

3.1.3 uckpobezonacHoe anekrpoo6opyaoBaHue (intrinsically safe apparatus): OnektpoobopyaosaHue,
B KOTOPOM BCe af1eKTpuyeckue Lienu nckpobesonacHsbl.

3.1.4 nckpobezonacHas uensb (intrinsically safe circuit): OnekTpuyeckas Lenb, B KOTOPOW B NpegnucaH-
HbIX HACTOSALLMM CTaHOAPTOM YCOBUSX, BKIOYAs HOpMasibHble YCIOBUSA IKCNyaTalny 1 ykasaHHble YCNoBus
HEWCNPAaBHOCTU, HUKAKNE UCKPEHWS UMW TENSOBbLIE AENCTBUS HE BbI3bIBAKOT BOCTNIAMEHEHNS AaHHOW B3pbIBOOMNAC-
HOW cpeabl.

3.1.5 npocToe anekTpoobopyaoBaHue (simple apparatus): ONekTpu4eckuii SNemMeHT UM KoMBUHaL s
3M1EMEHTOB MPOCTOM KOHCTPYKLMM € TOYHO onpedeneHHbIMU 3MeKTprudeckUMm napamMeTpamm K KoTopble COBMECTU-
Mbl C MCKPODE30NacHOCTLIO Lienu, B KOTOPOW OHU UCNOSb3YHOTCS.

3.2 nokpbITHe (coating): UsonaumnoHHbIA MaTepuan, HanpuMep fnak Uiy cyxasi CMasodHas NnneHka, HaHe-
CeHHas Ha MoBEPXHOCTb COOPHOro anemMeHTa.

MpwnMedaHune— okpbiTUE U MaTeprarn OCHOBLI MEYaTHON NraThl 06pa3syloT U3ONUPYIOLWYI0 CUCTEMY, KOTOpast
MOXET 0bragaTb TakvMu Xe CBOWCTBaMM, Kak TBepaast M3onsiuusi.
[Onpepenenne 3.5 M3OK 60664-3]

3.3 koHopmMHoe nokpbiTUe (conformal coating): SnekTpon3onsaUMOHHBIM MaTepuarn, HAaHOCUMbI B Kaye-
CTBE MOKPLITUS HA CMOHTUPOBAHHbIE NeYaTHbIe MnaThbl 4ns NoAydYeHUsl TOHKOTO Crosl, COOTBETCTBYHOLLEro MoBepX-
HOCTW, NS cO3AaHNs 3aLLMTHOro aKpaHa NpoTUB BPEAHbLIX BO3AEWCTBUA OKpY>KatoLLLEel cpeabl.

[Onpegenenne 2.1 MGK 61086-1].

3.4 KOHTponbHbLIN YepTex (control drawing): HepTex unu Apyrot AOKYMEHT, MOAroTOBNEHHbIA U3roTOBUTE-
nem ans nckpobe3onacHoro Um CBA3aHHOIo anekTpoobopyaoBaHus, cogepkallmin nogpobHble anekTpudeckue
napameTpbl 41151 TOAKIHOHEHWS K APYTMM 3/1EKTPUHECKM LIeNsiM UK 3NekTpoobopyaoBaHuio.

3.5 anogHbIN 6apbep 6esonacHocTU (diode safety barrier): Coopka snemMeHTOB, COCTOSILLASA U3 LUYHTK-
pyoLLMX ANMOAOB UMK Lienel AMo40B (B TOM Ynucne cTabunMTPOHOB), 3allULLEHHbIX NpedoXpaHUTENsIMUA UK
pesncTopamMm UM UX codeTaHneM, U NPeanoYTUTENbHO N3rOTOBMEHHAS B BMAE OTAENbHOrO anekTpoobopygosa-
HWA, a He YacTy Bonee KpynHOro anekTpoobopyaoBaHus.

3.6 npuHUMN uenoro ob6bekTa (entity concept): MeTod, ncnons3yemblil 4ns onpegeneHnst npuemMnembix
KOMBUHaLMIA UckpoBe30nacHoro 1 CBA3aHHOMO 3M1eKTPoobopyaoBaHWS C MPUMEHEHUEM NapaMeTPoB Nckpobeso-
NacHOCTW CoeaNHMNTENbHBIX YCTPOWCTB.

3.7 noBpexageHus (faults).

3.7.1 yuutbiBaemoe noBpexaeHue (countable fault): MNoepexaeHne, nponcxogsiiee B YacTAX 31EKTPO-
0bopyaoBaHKs, yaOBNETBOPAIOLLErO TpeboBaHUAM K KOHCTPYKLUMK cornacHo MOK 60079-11 (HacTosiLLeMy cTaH-
AapTy).

3.7.2 noBpexaeHue (fault): MospexaeHne nNoboro afieMeHTa, pasgeneHns, U3onsumMn UM coeamHeHns
MeXay anemMeHTamu, He siBnsiroLLerocst Hernospexaaembim cornacHo MOK 60079-11, 0T KOTOpOro 3aBUCUT UCKPO-
©e30MacHOCTb Lienu.
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3.7.3 HeyuuTbIBaeMoe noBpexgeHue (non-countable fault): MNMoBpexgeHne, nponcxosilee B YacTax
aMeKTpoobopyaoBaHuWs, He YAOBMNETBOPSOLLEro TpeboBaHUAM K KOHCTPYKLUMK cornacHo MOK 60079-11.

3.8 HoMuHanbHbLIN ToK NpeaoxpaHuTens I, (fuse rating /,,): HoMuHaneHbI% TOK cpabaTbiBaHUS Npeao-
XpaHUTENs B COOTBETCTBMU C cepueli cTaHaapToB MOK 60127, ANSI/UL 248-1 nnu ykazaHHbIN U3roTOBUTENEM.

3.9 cuctema nonesoun wuHbl FISCO: VickpobesonacHas cuctema nonesom LWNHbI.

3.10 HenoBpexpaaemocTsb (infallibility).

3.10.1 HenoBpeXxAaaeMbI aNeMeHT UnNu HenoBpeXxaaemasa coopka anemeHToB (infallible component
or infallible assembly of components): OnemeHT unn cbopka anemeHToB, koTopble B cooTeeTcTBMN ¢ MOK 60079-11
paccMaTpuUBaloTCA Kak He NoABePKEeHHbIe onpeaeneHHbIM NOBPEXAEHUSAM.

MpumMeyaHNe— BepoaTHOCTb TOro, UTO TakMe MOBPEXAEHUS NPOU3OKaYT B MPOLECCe dKCnmyaTauum unm
XpaHEHWs], CUMTAIOT HACTONBKO HWU3KOWM, YTO OHA HE AOSKHA MPUHMMATBLCS B pacuer.

3.10.2 HenoBpexaaemoe coeauHeHue (infallible connection): CoeanHeHus, BKoYast BCe BO3MOXHbIE
BNAblI COEANHEHWNA NPOBOAOB W NeYaTHbIX NPOBOAHNKOB, KOTopble B cooTBeTCcTBMM ¢ MOK 60079-11 cunTaroTes
HepasMbIKaLLMMUCS MPK SKCryaTaumum UM XpaHeHnn.

MpumMedyaHWe— BeposaTHOCTb TOro, YTO TakMe MOBPEXAEHUS NPOU30oKaYT B MPOLECce dKCnmyaTauum unm
XPaHEHWs1, CYNTAIOT HACTONBbKO HWU3KOM, YTO OHA HEe AOIKHA MPUHMMATBLCS B Pacyer.

3.10.3 HenoBpexaaemoe pasaeneHue UnNu Henoepexaaemas usonauus (infallible separation or infallible):
PasgeneHve nnun nsonaumsa mexay ToKoBeayLLMMK YacTaMu, KoTopble B cooTBeTcTBMM ¢ MOK 60079-11 paccmar-
pUBaOTCS Kak He NoABEPKEHHbIE KOPOTKAM 3aMbIKaHUSIM.

MpumeduyaHWe— BeposaTHOCTb TOro, UTO TakMe MOBPEXAEHUS NMPOU30OKAYT B MPOLECce dKCnryaTauum unm
XPaHEHWs1, CUNTAIOT HACTONBKO HWU3KOM, YTO OHA HEe AOIKHA MPUHMMATBLCS B Pacyer.

3.11 BHYTpeHHAA npoBoAaka (internal wiring): MNpoBoaka 1 anekTpudeckne coeguHeHus1, BbINOSTHEHHbIE
M3roToBWUTENEM BHYTPU anekTpoobopyaoBaHUs.

3.12 Texo6cnyxuBaHue anekTpoobopyaoBaHuA noa HanpshkeHueM (live maintenance): Texobcnyxu-
BaHWe, OCYLLECTBsIEMOE B TO BpeMsl, Koraa cBsizaHHoe anekTpoobopyaoBaHue, uckpobesonacHoe anekTpoobo-
pyaoBaHue 1 Lenu HaxoasaTcs Mo HanpsbkeHneMm.

3.13 anekTpuyeckue napameTpsbl (electrical parameters).

3.13.1 MmakcumMmanbHoe BXxogHoe HanpsikeHUe (maximum input voltage U:): MakcumanbHoe 3HauyeHue
HanpspkeHUs (MOCTOSIHHOro UNW aMNIUTYAHOrO 3HaYeHWs MepeMEeHHOro Toka), KOTopoe AoMnycKkaeTcs npuknaibl-
BaTb K coeVHWUTENbHbIM YCTPOCTBaM anekTpoobopyaoBaHusi bes HapyLueHWsl Braa B3pblBO3aLLUThI.

3.13.2 makcuManbHbIM BXoAHOW Tok (maximum input current 7,): MakcumanbHoe 3HaueHve Toka (MocTo-
SIHHOrO UV aMMANTYAHOE 3HAYeHWe NepeMEHHOro ToKa), KOTOPbLI MOXET MPoTeKaTb B COEANHUTENbHbLIX YCTPOR-
cTBax anekTpoobopyaoBaHua 6e3 HapyLleHWs Biaa B3pblBO3ALUUTLI.

3.13.3 MakcumaneHaa BxogHasa MoLHOCTL (Mmaximum input power P;): MakcumansHoe 3HaYeHne MoLL-
HOCTW, KOTOpOE AOoMYCKaeTCsa NoAaBaTh Ha CoeAMHUTENbHbIE YCTPOWCTBA aNeKTpoobopyaoBaHus 6e3 HapyLLUeHWs
BMAA B3PbIBO3ALLUTDI.

3.13.4 makcumanbHas BHYTpeHHAA eMKocTb (maximum internal capacitance C;): MakcumarnbsHoe 3Have-
HWe 3KBMBANEHTHOW BHYTPEHHEW eMKOCTW CoOeaMHUTENbHBLIX YCTPOMCTB 3/1eKTpoobopyaoBaHuUS.

3.13.5 MakcMManbHas BHYTpPeHHAR UHAYKTUBHOCTL (maximum internal inductance L;): MakcumansHoe
3HaYeHWe 3KBUBANEHTHOW BHYTPEHHEN MHAYKTUBHOCT COeAUHUTENbHbIX YCTPONCTB 3NeKTpoobopyAoBaHMs.

3.13.6 makcumanbHoe oTHOLWEeHUe BHYTPEHHUX UHAYKTUBHOCTU U conpoTueneHus (L;/R) (maximum
internal inductance to resistance ratio L;/R;): MakcumanbHoe 3HauyeHue OTHOLLEHUS MHOYKTUBHOCTM K CONPOTUBIe-
HUI0, KOTOPOE MOXET UMETb MECTO Ha BHELLIHUX COeAUHUTENbHBIX YCTPONCTBAX 3NeKTpoobopya0BaHuUS.

3.13.7 makcumanbHoe BbIXxogHoe HanpskeHue (maximum output voltage U,): MakcumansHoe 3Have-
HWe HanpskeHUs1 (MOCTOSIHHOTO UMM aMNIUTYQHOE 3HaYeHWe NEPEeMEHHOro ToKa) Ha COeAUHUTENbHbLIX YCTPO-
CTBaX aNeKkTpoobopyaoBaHUS B criyyae NpunoxeHus noboro HanpshkeHs, BKNoYas MakcumarsHoe sHaveHue
HanpsbkeHusl.

3.13.8 MakcumManbHbI BbIxogHOW Tok (maximum output current 1,): MakcMmansHoe 3HaueHWe Toka (Mo-
CTOSIHHOTO UMK aMNAUTYAHOE 3HAaYeHUe NepeMeHHOro), KOTOPbI MOXET NpoTekaTk B COeAUHUTESBHBLIX YCTPON-
CTBaX 3/1eKTpoobopyA0BaHMS.

3.13.9 MakcMManbHas BbIxogHasi MOLWHOCTbL (maximum output power P,): MakcumarnbHoe 3HadyeHne
3MEKTPUYECKOH MOLLHOCTU, KOTOPOE MOXKET ObIThb Ha BLIXOAHbLIX COeAMHUTENBbHBIX YCTPOKCTBaX anekTpoobopyao-
BaHMSI.
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3.13.10 makcumanbHas BHeLWHAA eMKocTb (maximum external capacitance C,): MakcumansHoe 3Have-
HWe eMKOCTW, KOTOpYHo AoMnyckaeTcsi NogKoYaTh K coeuHUTENbHBIM YCTPOMCTBaM anekTpoobopyosaHus 6e3
HapyLUeHWs1 Buaa B3pbIBO3aALLUTI.

3.13.11 makcuManbHaa BHeLWHAA UHAYKTUBHOCTL (maximum external inductance L,): MakcumansHoe
3HayeHne MHAYKTUBHOCTW, KOTOPYIO AoMycKaeTcs NoaKNioYaTh K COeANHUTENbHBIM YCTPONCTBaM 3/1eKTpoobopy-
AoBaHus 6e3 HapyLUeHWsl Buaa B3pbIBO3aLLMTLI.

3.13.12 MakcuManbHOe OTHOLWEeHUe BHELHUX UHAYKTUBHOCTU U conpoTuBneHus L /R, (maximum
external inductance to resistance ratio L /R,): MakcumansHoe 3HaueHne oTHOLLEHUS MHAYKTUBHOCTU K COMpPOTUEB-
TNEHNI0 BHELLHEN SMEKTPUYECKON Liernn, KOTopoe MOXET UMETb MECTO Ha BHELLHEM COeAUHUTENLHOM YCTPONCTBE
aneKkTpoobopyaoBaHus 6e3 HapyLLeHWs ero nckpobesonacHoCTy.

3.13.13 MmakcuMmanbHoe HanpsikeHue NOCTOAHHOro Toka unu adpcgeKkTUBHOEe 3HaYeHUe nNepemMeH-
Horo (U,,) (maximumr.m.s. a.c. or d.c. voltage U,;,): MakcmanbHoe HanpshkeHne, KoTopoe MOXeT BbITb NpUoxe-
HO K COeAMHUTENBHBIM YCTPOMCTBAaM MCKPOOMACHLIX LieMnel CBSI3aHHOro aneKTpoobopyaosaHust 6e3 HapyLLeHns
BMAA B3PbIBO3ALLUUTLI.

MpumevaHus

1 370 TaKkKe OTHOCUTCA K MaKCUMAaribHOMY HaMpsiKEHWI0, KOTOPoe MOXET OblTb MPUMNOXEHO K MCKPOONaCHbLIM
COoeaVHWTENBbHBLIM YCTPONCTBaM MckpobesonacHoro anektpoobopyaoBaHusl (HanpuMep, KOHTaKTbl AN 3apsiga Ha anek-
TpoobGopyaoBaHuy, paboTatowem o1 batapel, Korga 3apsika MOXeT OCYLLECTBMATLCS TONbKO 32 npegenaMu B3pbiBOO-
NacHoOW 30Hbl).

2 3HaveHue U, MoxeT ObiTb pasnuuHbIM Arist pasHbIX TUMOB COeAMHUTENBHBLIX YCTPOWUCTB, a TaKKe OMst HanpsbKe-
HWUY NEePEeMEHHOro U MOCTOSIHHOMO TOKa.

3.14 kaTteropus nepeHanpsxeHus (overvoltage category): Lindposoe obo3HaueHne, onpegensitoLLiee yc-
NoBUE NepeHanpsiKeHusi nepexoaHoro npoLecca.
[Onpegenerve 1.3.10 MOK 60664-1]

MpwumedaHune— WUcnoneaytotes kateropum nepeHanpsbkenus |, 1L 1w IV (em. 2.2.2.1 MBK 60064-1).

3.15 cteneHb 3arpasHeHuna (pollution degree): Lindpposoe 0603Ha4eHe oXXngaemMon cTeneHn sarpsisHe-
HWS MUKpocpeabl.
[Onpeaenerune 1.3.13 M3K 60664-1]

MpwumeyaHwne— Vcnonb3yTtes ctenenn 3arpasHenns 1, 2, 3 n 4.

3.16 3aWMTHOE cBepXHU3Koe HanpsxkeHue (protective extra-low voltage — PELV): Cuctema co cBepx-
HU3KNM HanpsbKeHneM, KoTopas He U30IMpOoBaHa SM1EKTPUYECKMN OT 3eMIIX, HO B APYIrMX OTHOLLEHUSIX yOOBIETBO-
psieT TpeboBaHuaM k SELV.

MpunmedyaHune— Cucrema 50 B ¢ 3a3emneHnemM ¢ OTBETBNEHUSAMM B CpeaHen Tovke — 310 cuctema PELV.

3.17 HoMuHanbHoe HanpsxeHue usonauuun (rated insulation voltage): 3HaveHvne aeincTByloOLLEro Bbl-
OePXKMBAEMOTO HaMNpPsHKEeHUS, yKkasaHHOE N3roToBMTeNeM Ans 06opyaoBaHNs UK ero YacTu, XapakTepusyoLlee
yKasaHHYo (J0NrOCPOYHYH) MPOYHOCTL Ero U30MsALMK.

[Onpeaenerne 1.3.9.1 MOK 60664-1]

MpumedyaHun e— HomvHanbHoe HampsbkeHWe U30NsAUMM He 06513aTernbHO PaBHO HOMMHASBHOMY HanpsbKe-
HUIO 000pPYAOBaHMSA, KOTOPOE, NPEeXae BCEro, CBA3aHO C (PYHKUMOHANBHBIMK XapakTepucTUkaMmm.

3.18 nepuogunyeckoe MakcuManbHoe HanpsxeHue (recurring peak voltage): 3HavyeHne MakcumansHoro
HanpspKeHWs Npu Nepruognyecknx M3MmeHeHUsIX opMbl KPUBOW HANPSHKEHUS, SIBMSOLLMXCSA pesyrbTaToM UCKaxke-
HUI HanNpsbKeHUs NepeMeHHOoro Toka U NepeknioveHs 3N1IeMEHTOB C HarnpshXXeHneM nepeMeHHoro Toka Ha Ha-
NpspKeHe NOCTOSAHHOTo ToKa.

MpumeyaHwue— CnyyaiHble BPOCKM HaMNPsKEHWs, HANPUMEP MpY Cry4aHOM BKIIOYEHWUMW, HE CHUTAIOTCS
nepvoanyeckMM MakCumarnbHbIM HanpsXeHnem.

3.19 6e3onacHoe cBepxHU3Koe HanpsxeHue (safety extra-low voltage — SELV): Cuctema co cBepx-
HU3KUM HanpsikeHWeM (06bluHo He Bonee 50 B nepemeHHoro Toka niun 120 B nocTosiHHOro Toka 6e3 nynscaumu),
KOTOpast a/1eKTPUYECKN U30NMpOBaHa OT 3eMIN U OT APYrUX CUCTEM TakuM 0BpasoM, YTO eAnHUYHOE NoBpexaeHne
He MOXeT Bbl3BaTb 3MEKTPUYECKUI yaap.

MpnumeyaHune— Cucrema 50 B 6e3 3azemneHuss — ato cuctema SELV.
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3.20 repmeTun3saumn (encapsulation/encapsulate): MNpoLecc HaHeceHWs koMnayHAa Ans 3aWuThl Ntoboro
3/1eKTPUYECKOro YCTPOMCTBA (YCTPOICTB) NtoBbIM NpremMneMsIM crnocobom.

3.21 3anuBka (casting): lNMpouecc 3anvBKW XXUAKOro KOMNayHaa npy HopMansHOM AaBleHUN OKpYKatoLLen
cpeabl B hopMy 4151 NINTBS.

3.22 cpopmoBaHue (moulding): MpoLecc pasmeLleHnst 06bekTa B CTaHOK C NOSIOCThI0 AN (POpMOBaHUS U
BBEJeHWe NNacTMaccoBOro Matepuana BoKpyr noMeLLeHHOro KOMMNOoHeHTa nog AaBrneHnem, NpuMeHsieMbIM A4S
YaCTUYHOW 1 NONTHON repMeTU3aLMM MOMELLIEHHOMO KOMMOHEHTA.

MpumeuaHwue— [laHHbIN NPOLECC MOXET TaKKe OTHOCUTCA K NUTBEBOMY MPECCOBaHMIO, (POPMOBKE UK
¢hopmoBaHuio.

3.23 ranbBaHUYecKan usonauma (galvanic isolation): PacnonoxeHue B 06opyaoBaHUn, KOTOPOe NO3BO-
NsIeT OCYLLECTBNATL Nepegady curHana unm MoLHOCTU MeXay LiensiMn 6e3 nX NpsiMoro afekTpruyeckoro coeau-
HeHus.

MpumMeyaHwue — lNpy ranbBaHNYECKOW U3ONALMN YacTO MCMONb3YIOTCA 3NEMEHTLI C MarHuTamu (TpaHcdop-
MaTop UMK pere) Uin aremMeHTbl C ONTUYECKMMM CPeaCTBaMU CBSI3U.

4 Mpynnbl U TemMnepaTypHble KNaccbl UCKPoGe3onacHOro u cBA3aHHOIo
anekTpoo6opyaoBaHus

WckpobesonacHoe 1 cBAzaHHOE 3/1eKTpoobopyaoBaHme ¢ B3pbIBO3aLLMTON BMAA, yKasaHHoro M3K 60079-0
ONS NpUMEHeHUs B NPUCYTCTBUN COOTBETCTBYIOLLIEN B3PLIBOOMACHOW cpedbl, AOMKHO NoApasaenaTLCs Ha rpyn-
Mbl B COOTBETCTBUM C TpeboBaHUsAMM K rpynne obopygosaHns M3K 60079-0 n knaccugumumpoBaTtbca no Makcu-
ManbHOW TeMnepaTtype NOBEPXHOCTM UMK TeMnepaTypHbIM Knaccam corflacHo TpeboBaHuaM K TemnepaType
M3K60079-0.

CasizaHHOe 060pya0oBaHNE, KOTOPOE HE MMEET TaKOro BMAa B3pbIBO3ALLMTLI, AOSHKHO TOMbLKO NoApa3aensThb-
Cs1 Ha rpynnbl cornacHo TpeboBaHWAM K rpynne obopygosaHusa MOK 60079-0.

5 YpoBHM B3pbiBO3aWUTLI INEKTPOOGOPYAOBaHNA U COOTBETCTBUE
Tpe6GoBaHMAM B OTHOLUEHWW BOCNIaMeHeHUs

5.1 O6wue TpeGoBaHUA

WckpobesonacHoe obopydoBaHme 1 nckpobesonacHble YacTh CBA3aHHOMO 351eKTpoobopya0BaHMS AOKHbI
ObITb OTHECEHbI K OAHOMY 13 YPOBHEN «ia», «ib» nnu «icy.

TpeboBaHusa HacTosILLEro cTaH4apTa A0MKHbLI MPUMEHSATLCSI KO BCEM YPOBHSIM MCKpoBe3onacHbIX Lienen,
€C/N He yKasaHo MHoe. [pu onpeaeneHnn ypoBHS «ia», «ib» Unu «ic» NoBpexaeHust 3NeMeHToB U CoeaUHEHNI
HeobXxoanMo yunThIBaTh MCxoas 13 TpeboaHuii 7.6. MNoBpexaeHnst pasgeneHnii Mexay ToKoBeAyLLMMM YacTamu
HeobXx0aMMO y4MTEIBaTL B COOTBETCTBUM € TpeboBaHusiMK 6.3. [MNpu onpeaeneHnn y4nThIBatoT pasMblkaHue, 3aKo-
pauynBaHue 1 3a3eMIIeHNe BHELLHMX NCKpoBe3onacHbIX BBOAHLIX YCTPOWCTB COrnacHo 6.2.

MckpobesonacHble napameTpbl 4151 McKpobe3onacHoro 1 CBA3aHHOMO 3N1eKTPoobopyAoBaHNS AOMKHbI Or-
peaensitbesi ¢ ydeToM TpeboBaHWIA B OTHOLLEHUM MCKPOBOTO BOCNIaMEHeHWs Mo 5.5 1 TennoBoro BocniiaMmeHeH s
no 5.6.

Ans uenei cesi3aHHOro anekTpoobopyaoBaHMS, KOTOPbIE NOAKAYALOT K LiensiM ¢ 6e30MacHbIM CBEPXHIN3-
KM HanpspkeHuem (SELV) nnn K uensim ¢ 3alnTHLIM CBEPXHU3KMM  HanpsbkeHnem (PELV), HanpsbkeHue U,
O0JHKHO MPUMEHSATHCS TONBKO AN XapakTepUCTUKM 3HAYEHNS HAaMNpsKEHWs!, @ HOMUHanbHoe paboyee Hanpshke-
HWe NpUKNaabIBaT MeXay NPOBOAHMKAMU Lienu Kak HanpsbkeHue andpdpepeHumansHoro Buaa (TUnuYHsIe nprme-
pbl— uenun RS-232, RS-485 unun 4-20 mA). Homep cepTudmkaTta Ha cesizaHHOe anekTpoobopyaoBaHue, UCnosb-
sytoulee Lenu SELV n PELV, gomkeH cogepkaTb 3HaK «X» corfiacHo TpeboBaHmam kK mapkuposke M3K 60079-0.
CneupnanbHble TpeboBaHWs NpUMEHEHWS, NepevncrieHHble B cepTudnkaTte, A0MKHbI cogepkaTb nogpodHble Heob-
XOAMMbIE Mepbl MPedoCTOPOXHOCTW. ECnin B NpegocTaBneHHOM AOKYMEHTaLMM M3roTOBUTE b ONpeaenin MeToau-
Ku TexobcnyXnBaHusi Nog HanpsikeHnem, To 9To TexobcnyxmeaHe nog HanpshkeHMem He AOSKHO HapyLlaTtb
nckpobesonacHoOCTb, 1 3TO crieayeT yUMTbIBaTh BO BPEMS UCTIbITAHUIA U OLIEHKM.

MpumevaHnsa

1 [Insa anekTpoobopyaoBaHus MOryT ObiTh 3a4aHbl LIENW HECKONbKMX YPOBHEW, U OHO MOXET MMETb pasHble napa-
METPbI ONA KaXXAoro U3 yka3aHHbIX ypOBHEWU Uenen.

2 Mpwn npunoxeHun HanpspkeHuin Uy, U, B criegyowmx pasgenax anst OLeHK MOXET NPUMEHSITbCA noboe Hanpsi-
XeHne A0 MaKCUMalbHOro.

13



roCTP M3K60079-11—2010

5.2 Uckpobe3onacHas Lenb YPOBHA «ia»

Mpw npunoxeHunn HanpsixkeHuii Uy, 1 U; nckpobesonacHble Lienn ypoBHS «ia» He A0SKHbI Bbl3bIBaTL BOCTa-
MEHEeHUe B KaXXI0M U3 criefyoLLmX criyqyaes:

a) NpX HopMasibHOW aKcnyaTaummn 1 BBEAEHNN BCEX HEYYMTbIBAaeMbIX MOBPEXAEHWIA, co3datowmnx Hanbo-
Jlee onacHble yCrnoBus;

b) npu HopmMmanbHoOW aKcnyaTauum, BBe4eHUWN OHOMO YUUTLIBAEMOrO Y BCEX HEYUUThIBAeMbIX NOBpexae-
HWUIA, cosgatoLLmx Hanbonee onacHble YCroBUS;

C) Npy HOpMasibHOW aKcnyaTauun, BBeAEHNN ABYX YUUTbIBAEMbIX 1 BCEX HEYUUTbIBAEMbIX NOBPEXAEHWN,
cozpatoLLmx Hanbonee onacHble YCnoBus.

B ka)xaom 13 BbilleyKazaHHbIX Cy4aeB HeyuMTbIBaeMble NOBPEXAEHUSI MOTYT ObITb PasfinyHbIMU.

Mpy nenbITaHUM UK OLEHKe Lienein Ha UCKPOBOE BOCTIIaMeHeHe HeobxoamMmo nenonbaoBaTh koadduLmeH-
Tbl 6e30MacHocTW B cooTBeTCTBUM € 10.1.4.2 ANg crnyvaes:

-a)ub) —1,5;

-C) —1,0.

Bo Bcex crnyyasix npu oLeHke TeMnepaTypHOro Knacca NoBepXxHoCTU koadpduLmMeHT 6e3onacHoCTH Mo Ha-
NPSPKEHNIO MW TOKY AoSKeH ObiTh paBeH 1,0.

Ecnun MoxeT BO3HUKHYTb TONBKO O4HO YUMThIBAEMOE NOBPEXAEHNEe, TO A5 IPUCBOEHWSI UCKpobesonacHo
Lienu YPOBHS «ia» NPUHMMAaLOT BO BHUMaHWe TpeboBaHWs nepeyncieruii a) u b), npu ycnoeum BbInonHeHust Tpebo-
BaHWI HACTOSALLEro cTaHAapTa K UCNbITaHUAM UCKpoBe30macHO Lienu ypoBHs «ia». Ecnv yunTeiBaeMble NoBpex-
OEHNS He MOTYT BO3HUKHYTb, TO A1 NPUCBOEHMNS! UCKpoBe3onacHo Lienn YpoBHS «ia» NpMHUMAatoT BO BHUMaHWE
TpeboBaHMsi NnepevncrneHnst a), NPy yCrnoBUn BeINOMHEHNS TpeboBaHWIA HAaCTOSILLLErO CTaHAapTa K UCTbITaHWUAM
nckpobeszonacHoOW Lienu YpoBHs «iax.

5.3 UckpobezonacHas Lenb ypoBHA «ib»

Mpw npunoxexHnn HanpsbkeHui U, 1 U; nckpobesonacHble Lenu ypoBHs «ib» He A0MKHbI Bbl3blBaTb BOC-
nnamMmeHeHWe B KaXXaoM U3 crieyoLmX criyyaes:

a) NpW HoOpMasbHOW 3KCNyaTaLumn U BBEAEHUN BCEX HEYUMTLIBAEMbIX MOBPEXAEHWIA, co3aatowmnx Hanbo-
Jlee onacHble YCrnoBus;

b) npv HopmanbHOW aKennyaTaumm 1 BBe4eHUM O4HOT0 YUUTLIBAEMOrO U BCEX HEYUMTbIBAEMbIX NMOBpeXxae-
HWIA, cozaatoLLmx Hanbonee onacHsle yCrnoBusl.

B kaxxaom 13 BbilleyKazaHHbIX CyYaeB HeyuMTbIBaeMble NOBPEXAEHUSI MOTYT ObITb pasfnyHbIMA.

Mpy ncnbiTaHUK UK OLLEHKE Lienei Ha UCKpOBOe BocriaMeHeHne HeobXxoamMmo NCnonb3oBaTh KoadpLMEHT
6esonacHocTu 1,5 B cooTBeTcTBMM ¢ 10.1.4.2. BO BCex crniyyasx npuy oLeHKe TemnepaTypHOro knacca noBepxHo-
CTU KO3 hMLUMEHT BE30NaCHOCTN MO HAMPSHKEHNIO U TOKY AoSmKeH ObITb paseH 1,0.

Ecnu yunTbiBaeMble NOBpeXaeHWS He MOTYT BO3HUKHYTb, TO 4151 IPUCBOEHUSI MCKpobesonacHOW Lieny ypoB-
Hs «ib» NpUHUMaLOT BO BHMMaHWe TpeboBaHUS NepedncrieHs a), Npu ycrioBuUmn BbINOHEHUS TPebOBaHUIA HACTOS-
LLlero cTaHgapTa K UCTbITaHUSAM UCKpobe3onacHo Lienn ypoBHS «iby.

5.4 Uckpobe3onacHas Lenb YPOBHA «icy»

Mpw npunoxeHun HanpskeHnin U, n U, nckpobesonacHble Lenu ypoBHS «iC» He AOMKHbI BbI3bIBATb BOC-
nnamMmeHeHMe B3PbLIBOOMACHOW CMECU MpU HOPMaribHOM 3KennyaTalmmn 1 Npy yCnoBusx, 3agaHHbIX HACTOSALLMM
cTaHOapToM.

Mpy MCNbITaHUK UK OLLEHKE Lienei Ha UCKpOBoe BoCMaMeHeH e HeobXxoamMmo NCnonb3oBaTh KoadpLMeHT
6esonacHocTu 1,0 B cooTBeTcTBMM € 10.1.4.2. Bo BCex criyyasx npu oLeHKe TemnepaTypHOro knacca noBepxHo-
CTU KO3 pMLMEHT NCKpoBE30NacHOCTY MO TOKY NN HANPSPKEHWIO oSMKeH ObiTb paBeH 1,0.

MpumeyaHune— lNoHATUE yUNTLIBAEMbIX MOBPEXAEHUNA HE NPUMEHSETCS K 3TOMY YPOBHIO Lenu. HenoBpex-
JaeMble KOMMOHeHTbl 1 cbopka aneMeHTOB No pasgeny 8 He npumensitoTes. [na nckpobesonacHow Leny ypoBHS «icy»
TEPMUH «HEMOBPEXAAEMbINY criegyeT NOHUMAaTb KakK «yAOBMeTBOPSIOWMI TpeboBaHusam 7.1».

5.5 CooTtBeTCTBUE TPeOGOBAHMAM B OTHOLLEHUM UCKPOBOro BoCcnnamMeHeHUs

Heobxoanmo oueHUTb W cnblTaTh Lenb Ha 3chdekTMBHOE OrpaHUYeHe SHEPTUM UCKPbI, KOTOPast MOXET
BbI3bIBaTb BOCMSIaMeHeHWe B3pbIBOOMACHON cpeapl, B KaX4O0N TOUKe, rae MOXeT MPoU30oTN pazbeanHeHne nim
coeauHeHue, B cooTeeTcTBUM ¢ 10.1.

Ana rpynnsl [l ucnbiTaHWst HA UCKPOBOE BOCMIaMeEHEHWE B COOTBETCTBUM ¢ TpebosaHusMm gns rpynnsi 1B
OOJDKHBI MPUMEHSATLCA K LiensiM, MoABEPXKEHHbBIM MbISN.

5.6 CooTBeTCcTBUE TPeOGOBaHMAM B OTHOLLUEHMU TENNOBOro BOCNNaMeHeHUA

5.6.1 O6wwue Tpe6oBaHUA

HeobxoamMmo oLeHUTb U/nnu ncnbiTaTe MakCUManbHY TeMnepaTypy BCex MOBEPXHOCTEN KOMMOHEHTOB,
obonovek NPoBOAKM 1 NeYaTHbLIX NPOBOAHMKOB, KOTOPbLIE MOTYT KOHTAaKTUPOBATbL C B3PbIBOONACHLIMU CpeaamMMu.
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MakcumanbHas Temneparypa, AonycTuMas nocne BBeAeHWs nospexaeHu no 5.2, 5.3 n 5.4, gomkHa 6bITb B
cooTBeTCTBUU ¢ TpeboBaHuaMUK kK TemnepaType M3K 60079-0.
McnbiTanus, ecnim oHv Heobxoaumel, ykazarsl B 10.2.

MpumevaHus

1 TpeGoBaHUsi AaHHOTO NOAMNYHKTA HE MPUMEHSIIOTCA K CBSI3aHHOMY 3MekTpoobopyaoBaHUIO C APYIMM BUAOM B3pbl-
BO3awmThl u3 nepeuncrieHHbix B MOK 60079-0 nnn HaxogswemMycsi BHE B3PbIBOOMACHOW 30HbI.

2 Heobxogumo ocobeHHO TwatenbHo BbibupaTe Matepuarnsl AMsl NPUMEHeHUs1 BONMM3KU BbICOKOTEMMEPATYPHbIX
KOMMOHEHTOB, Hanpumep anemeHToB, 6aTapen UM KOMMOHEHTOB, CMOCOOHLIX paccerMBaTb MOWHOCTL Gonee 1,3 BT B
YyCNnoBUAX NoBpeXaeHus, onpedeneHHblX B pasgene 5, Ana npegynpexgeHnsa BTOPUYHOro BocnsjiaMmeHeHus B3pbIBOO-
nacHoW rasoBoV cpefbl, HanpUMep, BCeACTBME HArpeBa UMM ropeHnst NeYaTHbIX NraT, NOKPbITUIA, KOPNYCOB 3/1IEMEHTOB.

5.6.2 Tpe6oBaHUA K ManbIM KOMMoHeHTam ansa rpynnsbi | n ll

TpeboBaHWSA K 3HAUEHWAM TeMNepaTypbl ManblX 3fIEMEHTOB, MCNOosb3yeMbiX B 06opyaosaHum gns rpynnsi |
unu I, npvBeaeHbl B TpeboBaHMSIX K TeMnepaType ManbiX KOMIOHEHTOB 45151 anekTpoobopyaosaHus rpynnbl | nam i
M3K 60079-0 n TpeboBaHMs K UCMbITAHUSAM yKasaHbl B TpeboBaHMAX K UCMbITAHNSAM MasibIX KOMNOHEHTOB Ha
BOCnnamMeHeHue B3pbiBoonacHbix cMecet M3K 60079-0.

KoadhdbmumeHT 6esonacHocT 5 K 10 K, Heobxoammbliii cornacHo TpeboBaHUsIM K MakcManbHOW Temnepa-
Type nosepxHocTn M3K 60079-0, He npuMeHsIeTCs K MakCUMalibHbIM 3HaYeHUsIM TeMnepaTypbl MOBEPXHOCTU
200 °C, 275 °C n 950 °C, npueaeHHbIM B Tabnuue. OueHka Knaccudukalm TeMnepaTypHbIX KNaccoB B COOTBET-
CTBUM C pasMepom KoMroHeHTa npu TemnepaTtype 40 °C 8 MOGK 60079-0.

M punmMmedvyaHwne— Ecnn katanutudeckne wnm apyrme xmMnyeckmne peakumm BO3MOXHbI, HeO6XO,CI,VIMO MPOKOH-
CcyneTnpoBatbCAa y cneunanucra.

5.6.3 MNpoBoga BHyTpeHHero MoHTaxka anga rpynnbi [ u ll
MakcrmMansHO 4oNyCTUMBIA TOK, COOTBETCTBYHOLLMIA MaKkcMMarbHOM TemnepaTtype camMmoHarpesa npooga,
GepyT 13 Tabnuubl 2 4na MegHbIX TPOBOAHUKOB UMK BLIMMCASIKOT MO cneaytoLlein hopMyne ansa Bcex MeTasnsios:

_ t(1+ aT) V2

rae a — TemnepatypHbli KoadMLMEHT CONPOTUBNEHNS MaTeprana nposogHuka (ans mean a = 0,004284 K,
ans sonoTa a = 0,004201 K7y;
I — makcMmanbHO 4oNYCTUMBIA ASACTBYHOLLNIA TOK, A;
I — ToK NnaBneHns NpoBOAHMKA NPY MakcMabHOW YKa3aHHOW TeMnepaTtype okpyXatoLlen cpeasbl, A;
T — TemnepaTtypa nnasrneHnsa MaTtepuana nposogHuka , °C (ana megn — 1083 °C, ans sonota— 1064 °C);
t — noporoas Temnepatypa B °C Ansa gaHHoro TemnepartypHoro knacca. 3HadeHue { — 3To TemnepaTypa
NpoBoOAHMKa BCIeACTBME caMOHarpeBa 1 Harpesa oT oKpyXKatoLen cpeapl.

Npumep ToHkuli medHbIl NposodHuk (TemnepamypHbiil kinacc — T4)

a = 0,004284 K

I = 1,6 A (onpedensiemcst akcnepumMeHRmarnbHO UJlU yKa3aH uzzomosumesieM npoe8odHUKa)

T=1083 °C

t: Ons T4 (manbili anemenm, t < 275 °C)

Tpumerue popmyny, nony4yum

1=1,3 A (amo makcumanbHoO donycmumbili MOK 8 HOPMaJlbHbIX YC/I08USIX UJTU 8 yCII08USIX TOBPEXOeHUSsI, Npu
Komopom memnepamypa npoeodHuKa He npeebicum 275 °C).

Tabnuua 2 — TemnepartypHas knaccupukaumsi MegHoN NPOBOAKM (NMPW MakCUMarbHON TeMMnepaType OKpyKatowen
cpeabl 40 °C)

[nametp, Mm Mnowanae nonepeyHoro MakcrmansHo [onycTumbln TOK, A, ANA TeMnepaTypHOro knacca
, 2 -
(cM. npumeyanme 4) ceveHus, Mm< (CM. nMpumMeda T4 — T4 u rpynne | 15 T6
Hue 4)

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
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OkonyaHue mabnuusi 2

[unametp, mMm Mnowaae nonepevHoro MakcumanbHO [ONyCTUMBIA TOK, A, ANA TeMnepaTypHoro kKrnacca
) 2 -
(cM. npumeuanme 4) ceveHusi, MM- (CM. Npumeyda T1 — T4 v rpynne! | T T6
Hue 4)
0,35 0,0962 6,4 5,6 50
0,5 0,196 7,7 6,9 6,7

MpumevaHns

1 YkasaHbl MakcumarnbHO JONYCTUMbIE 3HAYEHWST MOCTOSIHHOIO UNK 3MMEKTUBHbIE 3HAYEHUSA NEPEMEHHOTO
TOKa B aMmnepax.

2 [Insi MHOTOXWIbHbBIX MPOBOOHWKOB B Ka4eCcTBE MIOLLaau MONepeyHoro ceveHust NpuHMMatoT obLwyto nno-
waab BCEX KW MNPOBOAHMKA.

3 Tabnmua oTHOCMTCA K TMOKMM MNIOCKUM MPOBOAHMKAM, HanpuMep NeHTOo4HbIM kKabensam, HO He pacnpocTpa-
HSIETCS HA NMPOBOAHWUKU MeuvaTHbIX nraTt (cM. 5.6.4).

4 B kayecTBe gnamMeTpa U nnowagy rnonepeyHoro ceveHnst NpUHMMalOT HOMUHarbHBIE 3HAYEHUs1, NpUBeaEH-
Hble M3roTOBUTENEM NpoBoaa.

5 Ecnu makcumanbHasi MOLWHOCTL He npesbiwaeT 1,3 BT, npoBogka MoxeT 6bITb OTHECEHA K TeMMepaTypHO-
My knaccy T4 v ncnonb3oBaTbCs B anekTpoobopyaoBanuy rpynnsl I Onst rpynnel |, ecnv nonaganve nbinv uckove-
HO, JonyckaeTcsl MakcuManesHasi mowHocTb 3,3 BT npu Temneparype okpyxatwowen cpegbl go 40 °C. [ina onpegene-
HWUSI MakCMMaribHOM MOLLHOCTUM Npy TeMnepaType okpyxatowen cpeapl Boiwe 40 °C (cm. Tabnuuy 3a n 3b).

5.6.4 MNevaTHble npoBogHUKK ana rpynnbl [ u i

TemnepaTypHbI KNacc nevYaTHbIX MPOBOAHUKOB ONpedensitoT Mo UMEOLLMMCS AaHHBIM U U3MEPEHUEM.

[nsa MeaHbIX NevaTHbIX NPOBOAHWKOB TEMMEPATYPHbIN KNace MOXHO onpedensaTh no Tabnuue 3.

Hanpumep, nevartHble 0gHO- U ABYXCTOPOHHWE MiiaThbl TOMLLMHOM He MeHee 0,5 MM, ¢ nevaTHbIMW NPOBOA-
HMKaMM TOMLLMHOM He MeHee 33 MKM, MpMMeHsIst KoahdMLMEHTLI, YkadaHHbIe B MpuMeYaHusix 3,4, 8 n 9, k Tabnu-
Lie 3, OTHOCAT K TeMnepaTypHoMy Knaccy T4 unuv gonyckaroT Ans TpUMeHeHNs B 3neKTpoobopyaosBaHum rpynnei I,
€CI OHW UMEIOT MUHMMAbHYLO LUMPUHY NeYaTHoro npoeogdHuka 0,3 MM, a 4nMTenbHO NpoTeKatoLWMiA Mo HUM TOK
He npeBbiwaeT 0,444 A. AHanorM4Ho nevaTHble NPOBOAHUKN MUHUMANbHOW WpKHBL 0,5, 1,0 1 2,0 MM OTHOCAT K
TemnepaTypHoMmy knaccy T4 npu makcumarnbHbix Tokax 0,648 A, 1,092 Aun 1,833 A cooTBETCTBEHHO.

TemnepaTypHyto Knaccudmkaumio nevaTHbIX NPOBOAHMKOB ANMHOM 10 MM M MeHee He NPOBOAST.

Ecnun TemnepaTypHbIi Knacc nevyaTHOro NpoBoAHMKA ONPeAensitoT 3KCnepuMmeHTanbHo, Heobxoanmo 1c-
Nnofb30BaTb MakCMMarbHbIN 4IMTENbHO NPOTEKAaOLLMNIA TOK.

HonycTumblie OTKNOHEHWS MPY M3rOTOBMEHWM NeYaTHbIX NaT He A0MKHbLI YMeHbLUAaTh MUHUMANbHYO LUMPK-
Hy nevaTHoro nposogHnka 6onee yem Ha 10 % unu 1 MM B 3aBMCUMOCTM OT TOTO, KaKoe 13 3HaUeHW A MeHbLLe.

Ecnv ncnbitTaHms He NpoBOANATCS, NPY MakCcMMarnbHOW MOLLIHOCTK He 6onee 1,3 BT neyaTHble NpOBOAHMKN
MOryT 6bITb OTHECEHbI K TEMMepaTypHOMY Knaccy T4 unu gonyckarotcst Ans npuMeHeHus B anekTpoobopyaosa-
HWUW rpynnbl 1.

Ons rpynnsl |, ecnv nonagaHne Nbifiv UCKHOYEHO, 4ONYyCTMMAa MOLLHOCTL 3,3 BT.

MakcumarbHyo MOLHOCTE NpK TeMnepaTtype okpyxatowen cpefpbl Boile 40 °C onpeaensiioT B COOTBET-
CTBWU C TabnuLer Anst OLLeHKM TeMnepaTypHoi knaccudukaumm nioLaam noBepxXHoCTU KOMMNOHEHTOR > 20 MMZ.
MN3ameHeHne MakcmMansHON MOLLLHOCTU paccenBaHus oT TemnepaTypbl okpyatoen cpeabl B MOK 60079-0.

Tabnwuya 3 — TemnepartypHas knaccudukaumsi NPOBOAHMKOB NeYaTHbIX Niat (Npy MakcvManbHOW TemnepaType
okpyxatowen cpegbl 40 °C)

MakcumaneHbll [ONYCTUMBIA TOK ANA TEMMNepaTypHbIX KNaccos, A
MakcrmansHas WrUpuHa NevaTHoro
I'IpOBO,D,HVIKa1), MM T1 — T4 v rpynnsl | T5 T6
0,075 0,8 0,6 0,5
0,100 1,0 0,8 0,7
0,125 1,2 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 24 2,1
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OkonyaHue mabnuusi 3

MakcumanbeHbIi [ONYCTUMBIA TOK ANA TeMnepaTypHbIX Knaccos, A
MakcumanbHas LmMpyMHa nevyaTHoro
FIpOBO,EI,HI/IKa1), MM T1—T4n rpynnbl | T5 T6
0,500 3,5 2,8 2,5
0,700 4.6 3,5 3,2
1,000 5,9 4,8 4.1
1,500 8,0 6,4 5,6
2,000 9,9 7,9 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

MpumevaHwusn

1 YkasaHbl MakcumaneHO JOMNYCTUMbIE 3HAYEHUS MOCTOSAHHOIO MK 3PHEKTUBHbIE 3HAYEHUS1 NePEMEHHOIo
TOKa B amnepax.

2 B mMecTe nogknioYeHnsl 3NeMeHTOB, pacCenBalolWmX Npu HOpMarnbHoOW paboTe Unv NOBPEXAeHNSIX MOLLHOCTb
0,25 BT u 6onee, WWpWHY AOPOXKM yBENUUMBaIOT B 3 pasa Ha gnuHe 1,0 MM unm ymeHbLIaloT B 2 ABa pasa MaKCu-
ManbHbI TOK. ECnn nevatHbIN NPOBOAHUK NPOXOAWUT MoA 3MeMeHTOM, JOMONMHUTENBHO UCMONb3YIOT KO3MMULMEHT,
NPUBEAEHHbLIN B NpuMedaHun 8.

3 Ona temnepatypbl okpyxawwen cpegpl 4o 60 °C makcumanbHbI TOK yMeHbLaloT B 1,2 pasa.

4 [Insa TemnepaTypbl okpyxatowen cpeabl o 80 °C makcvmarnbHbI TOK yMeHbLliaT B 1,3 pasa.

1) Tabnvua oTHOCUTCS K OAHOCTOPOHHMM NevaTHbIM nnataM TornwmHon 1,6 MM 1 BGonee co cnoem mMeau TOnNWM-
HOW He meHee 33 MKM.

Ons nnat TonwwHown ot 0,5 go 1,6 MM MakcvmanbHbIM TOK YMeHbLlaT B 1,2 pasa.

[nsa oByXCTOPOHHMX NeYaTHbIX NNaT MakcUMarnbHbIA TOK YMeHbLaT B 1,5 pasa.

[nsi MHOrOCMNOWHbBIX MNaT MakcMManbHbIN TOK YMEHbLIAKT B 2 pasa.

Mpu TonwmHe cnost mean 18 MKM MakcuMarnbHbIN TOK YMeHbLaT B 1,5 pa3sa.

Mpu TonwwmHe cnosa mean 70 MKM MakCcMManbHbIM TOK yBenu4yuearoT B 1,3 pasa.

Mpy NPOXOXAEHWN NeYaTHOro NPOBOAHMKA MOA 3NEeMEeHTaMK, pacCenmBaloWMMN NpU HOpMarnbHON paboTe munu
noepexgeHusix mowHoctb 0,25 BT unm 6onee, Tok ymeHbwatoT B 1,5 pasa.

5.6.5 TemnepaTtypa uckpo6ezonacHoro o6opyaoBaH1Usi U KOMNOHeHTOB AnA rpynnbi I

MakcmmanbHyto TemnepaTypy NOBEPXHOCTW Anst UcKkpobe3onacHoro anekTpoodopyaosaHus rpynnei Il on-
peaenstoT cornacHo nyHkTy MOK 60079-0 «M3meperne Temnepatypbi». MiamepeHust 4ormkHbl 6biTh NpoBeAeHbI C
ncnonb3oBaHWeM onpeaerneHHbIX 3HaveHuin U, n I, anst uckpobesonacHoro obopyaosaHus 6e3 10 % koadbcmup-
eHTa 6e3onacHocTW. TeMnepaTtypa AomkHa ObITb TAKoW, Kak TeMnepaTtypa NoBepXHOCTU MCKpobe3onacHoro obopy-
OOBaHMWs, KOTOpOEe B3aMoAencTByeT ¢ Mblblo. Hanpumep, anst nckpobesonacHoro obopyaoBaHus, 3alluLeHHO-
ro 0b6onoYkoi, No KpariHel mepe, IP5X, TemnepaTypa NoBEpXHOCTH 060J104KN A0SMKHA ObITh M3MepeHa.

B ansTepHaTUBHOM Criyyae uckpobesonacHoe 0bopyaoBaHme OOMKHO CHNTATLCS COOTBETCTRYHOLLUM Tpebo-
BaHWSIM K MOSTHOMY MOrPY)XEHUIO NN HEKOHTPOIMPYEMOMY CIIOH MbIfN, ECAN COOTBETCTBYIOLLEE paccenBaHne
MOLLIHOCTW B 1t06OM KOMMOHEHTe — cornacHo Tabnuue 4, a ToK KOPOTKOro 3amblkaHnsa — MeHee 250 MA. Uckpo-
6e3onacHoe 06opyaoBaHWe AOMKHO ObITe NpoMapkuposaHo T135 °C.

Tabnuwn y a 4 — MakcumanbHoe aonyctumoe paccemBaHne MOWHOCTU B KOMMNOHEHTE, MNOrpyXeHHOM B MNbiJb

MakcumanbHasa TemnepaTtypa OKpyXawLweun 40 70 40
cpeapl, °C
Honyctnmas mowHoCTb, MB 750 650 550

5.7 MpocToe anekTpooGopyaoBaHue

K npoctomy anekTpoobopyaoBaHuio OTHOCAT:

a) MacCMBHbIE 3N1IEMEHTbI, HAaNpUMep BbIKoUaTeNn, coeanHUTeNbHbIe KOPOBKKN, Ppe3nCcTopLI U MPOCTLIE No-
NYNPOBOAHNKOBLIE YCTPONCTBRA;
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b) ycTpolicTBa, HakanMearoLne aHepruo, COCTOSILLNE N3 €AMHUYHbLIX 3N1IEMEHTOB B MPOCTLIX LieMsiX ¢ onpe-
AeneHHbIMU NapaMmeTpamm, HanpuMep KoHAEHCaTopbl UK KaTyLUKM MHAYKTUBHOCTM, 3HAYEHWS! KOTOPbIX JOMKHbI
YUnTLIBATLCS NPUY onpegeneHmn obLien 6e3onacHOCTY CUCTEMBI;

C) UICTOYHWKM reHEPUPYEMON SHeprin, HanpumMep TepmMonapbl U bOTO3NEMEHTbI, B KOTOPLIX Nlobasi U3 reHe-
pUpyeMbIX UMW Benu4rH He npesbiwaeT 1,5 B, 100 MA 1 25 mBT.

MpocToe anekTpoobopyaoBaHe A0MKHO COOTBETCTBOBATL BCEM TPEBOBAHMAM HACTOSILLIErO CTaHAapTa, Kpome
pasgena 12. NI3roToBUTENb UK NPOEKTUPOBLLUK NMCKpoBe30onacHO CMCTEMbI OMKEH AoKa3aTb COOTBETCTBUE
AaHHOMY NYHKTY, BKNoYas cneundukaLm matepmanos U NPOTOKOSbl UCTbITAHWA (€CAN MPUMEHSIFOTCS).

Bcerga HeobxoaMMo yunTbIBaThL CriegytoLlue acnekTs:

1) BesonacHOCTb NPOCTOro a1eKTPoobopyAoBaHNS He AoMKHa obecnevnBaTbCcs MPUMEHEHNEM OrpaHNYK-
TeNbHbIX YCTPOWCTB MO TOKY U/WN HaMpsKeHUto.

2) MNpocToe anekTpoobopyaoBaHME He OOMKHO coaepKaTb CPeACTBa, YBENNYMBAIOLLIME 3HAYEHWUA ToKa UK
HanpsbkeHwsl, Hanpumep NpeobpazoBaTesiv NOCTOSIHHOIO TOKA.

3) B Tex cnyyasix, korga npocToe anekTpoobopyaoBaHme oMMKHO COXPaHSTb LIeNTOCTHOCTb N30SALIMN UCKPO-
Ge3onacHo Lenun oT 3eMINK, OHO AOSHKHO BbIAEPXKMBATL MCMNbITATENbHOE HAMNPSPKEHME MO OTHOLLIEHWIO K 3a3eMIe-
HWUIO B COOTBETCTBUM € 6.3.12. Ero 3aXknmbl A0MKHBI 0TBeYaTh TpeboBaHnam 6.2.1.

4) HemeTannu4yeckune 060n04UKN NN 0600UKM N3 NETKMX CMNAaBOB B C/lyvae UX pa3MeLLeHNs BO B3pbIBOO-
nacHoW rasoBoii cpeae AOMKHbI YAOBNETBOPATL TPeOOBaHNSIM K 3N1EKTPOCTaTUHMECKUM 3apsigaM Ha BHELLHWUX He-
MeTanIMyeckux MaTepuanax v K AoCTynHbIM MeTannmuyeckum yactsam M3K 60079-0.

5) Ecnn npocToe anekTpoobopyaoBaHne yCTaHOBNEHO BO B3PbIBOONACHOW cpeae, TO HeobX0aAMMO OLEHUTL
MaKkcMMasbHyt TeMnepaTypy NoBepxHOCTU. Mpu Ncnonb3oBaHWK B UCKpobesonacHoOW Lienu B Npegenax CBOMX
HOMMWHAambHbIX XapakTepUCTUK 1 NpWY MakcumarnbHoi TeMnepaType okpyxatLei cpeabl 40 °C nepekntovartenu,
NaTPOHbI, LUTENCENN 1 3aXKUMbI AOMMKHbI UMETb MakcUMarbHyto TeMnepaTypy noBepxHocTn meHee 85 °C, To ecTb
OTHOCUTBLCA K TeMnepaTypHoMy knaccy T6 ansa npumeHeHnin rpynnbl |, 1 Takke AormkHbl ObITb NpUrogHbl Ans
npumMeHeHuii rpynnbi | 1 rpynnsl . TemnepaTypHbIi Knacc Apyrvx TUMNOB NpOCToro 060pyaoBaHNs OOMKEH OLEeHW-
BaTbCsl B COOTBETCTBUM C pazaenioM 5.6 HacTosLLero cTaHgapTa.

Ecnun npocToe anekTpoobopydoBaHne SABNSIETCS YacTbio 3/1eKTpoobopyaoBaHuWs, cogepxallero apyrne
3/1eKTpUYecKMe Lenu, BCo CUCTEMY HEOBX0AMMO OLieHMBAaTL B COOTBETCTBUM C TpeDOBaHNSIMU HACTOSILLETO CTaH-
aapra.

MpumeyaHnwne 1—[artumky, B KOTOPbIX MCMNOMb3YETCs KaTanMTUYeECKasl peakums unv apyrme anekTpoxumMu-
Yeckme MpUHLMNGLI, 06bIMHO He SIBMSIOTCA NPOCTLIM anekTpoobopygoBaHuem. Heobxogmma koHcynbsTauusi cneumanuc-
TOB MO UX MPUMEHEHUIO.

MpumedyaHune 2 — Hactoawmi ctaHaapT He ycTaHaBnvBaeT TpeboBaHMSA © HeoOXOAMMOCTU MPOBEPKU
COOTBETCTBUSI MPOCTOro anekTpoobopygoBaHus cneundukaumm N3roToBuTens.

6 TpeGoBaHUA K KOHCTPYKLUU IMEKTPoo6opyaoBaHUA

MpumeyaHwue— TpeboBaHusi 3TOro pasgena, eCrv He yKasaHO WHOE B COOTBETCTBYIOLMX MOAMNYHKTAX,
OTHOCAITCSI TONMBKO K KOHCTPYKTMBHBIM OCOGEHHOCTSIM UCKPOGE30MacHOro U CBSA3AHHOIO 3MeKTpoobopyaoBaHusl, KOTo-
pble BNWSIIOT HA AaHHbIN BUA B3PbIBO3AWMTHI.

Hanpumep, TpeboBaHUs No repMeTU3aLMMU 3a5TMBOYHBIM KOMNAYHAOM NPUMEHSIFOT TOMLKO B Cny4yae, ecru
repmeTusauust Heobxoavma ans BbinonHeHUs TpedosaHui 6.3.4 nnn 6.6.

6.1 O6onouku

6.1.1 O6wwue TpeGoBaHUA

Ecnu nckpobesonacHocTb MOXeT BbITb HapyLLleHa B pe3ynbraTe nonagaHus Bnarv, nbiiv Uy goctyna K
TOKOBeAYLLMM YacTaM, HanpuMep, ecriv Lieny cogepkat HernoBpexaaemble nyTu yTeukn, Heobxoamma obonouka.

Heobxogmmas cTeneHb 3alluUThl 3aBUCUT OT YCIOBWUIA 3KCNSlyaTaummn; HanpumMep, Ans anekTpoobopyaosa-
HWA rpynnel | MoxeT noTpeboBaTbcs cTeneHb 3awwmThl IP 54 B cooTBeTcTBMM ¢ MOK 60529.

KoHcTpyKUmMs 0605104UKM He 0683aTENbHO A0MMKHA ObITb 0AMHAKOBOW A5 3aLLUTHI OT MPUKOCHOBEHWS] K TOKO-
BeayLLMM YacTsIM, HaXOASALMMCS Mo HAaNPsPKeHNeM, U OT nonagaHus BHYTPb NOCTOPOHHUX TBEPAbIX MPeaAMeToB
W XXnakocTen.

3a 0603HaueHe NoBEpXHOCTEN, 06pa3yoLLIMX rpaHnLbl 0600YKK, OTBEYAET U3rOTOBUTEML. DTO 0603HaYe-
HWe AOMKHO BbITb 3anMcaHo B 3aKMOUNTENLHOM BapuaHTe AoKyMeHTauum (cM. paszgen 13).

6.1.2 O6onouku ana o6opyaoBaHus rpynnbi | unu li

6.1.2.1 O6wme TpeGoBaHUA

MckpobesonacHoe 1 cesizaHHOe 000opydoBaHNe, KOTOPOE pacciMTaHo Ha pasgeneHus B Tabnuue 5 nnv npu-
noxeHumn F, gonxkHo 6bITb cHabkeHo 06004k, oTBeYatoLLe TpeboraHuamM 6.1.2.2 nnu 6.1.2.3 coOOTBETCTBEHHO.
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6.1.2.2 O6opynoBaHuMe, COOTBETCTBYOLEe Tabnuue 5

ObopynosaHue, oTBevatoLLee TpeboBaHUAM K pasaeneHnsiM Tabnuubl 5, 4oKHO bbITe cHabxeHo 0bonoy-
KOI co cTeneHbto 3awwuTsl IP20 B cooTBETCTBMU C TpeboraHusaMM M3K 60529 nnm Beille B COOTBETCTBUM C YCO-
BUSIMMW 3KCMATyaTauMm N yCIoBUSIMIA OKpyKatoLLel cpeabl.

Obonoyka He 0bsA3aTeNbHO AOMKHa NogBepraTbes UcnblTaHuam ans obonodek no M3K 60079-0, ogHako
Ansi nepeHocHoro 06opyaoBaHWsa NPOBOAAT UCNbITaHWe copackiBaHem no MK 60079-0.

6.1.2.3 O6opyaoBaHue, COOTBETCTBYIOLLEee NpunoxeHue F

O6opyaoBaHve, oTBevatoLLee TpeboBaHsM K pasgeneHusam Tabnuy, F.1 n F.2, gomkHo 6bITb cHabxeHo
3almTon ans obecnevyeHns cTenerHn arpsasHenHns 2. 3Toro AocTuratoT 0AHMM U3 CnocoboB:

a) 060104KON CO cTeneHbIo 3aLmnThl IP54 unu Beilwe B cooTBeTcTBUM ¢ MOK 60529 B COOTBETCTBUM C YCIO0-
BUSIMMW SKCMTyaTaLMW UK YCNOBUSIMUW OKpyXKatoLLel cpegbl. B Tabnuvue 1, npumevaHue 1, npueeaeHsl 40NOSHW-
TenbHble cBegeHnst MOK 60079-0, npumeHsiemMble ANt AaHHbIX 000OYeEK,;

b) obonoukol co cTeneHbto 3awuThl IP20 nnu Beiwe B cootBeTcTBUMM ¢ MOK 60529 npu ycnosuu, yto
pasgeneHus obecneyeHbl C MOMOLLLLIO MOKPLITUS TUMA 1 UNK 2 UNK 3aNMBOYHOIO KOMMayHaa, Unu Yepes TBepayto
nsonauuto. Het HeobxoaumMocTy nogsepraTb 060104KY UCMbITaHUAM A4nsa o6onovek cornacHo M3K 60079-0; oa-
Hako 4ns nepeHocHOro 060pyaoBaHWs MPOBOANAT UCMbITaHWe cbpackiBaHem no M3K 60079-0;

c) obosnoukoli co cTeneHbto 3awuThl IP20 1 orpaHnyeHneM MoHTaxa npw ycrnoBum, 4to ByayT ykasaHsbl
TpeboBaHWS K OrpaHUHEHMI0 MOHTaMKa B crieumanbHbIX YCIOBUSIX NMPUMeHeHUsl. Homep cepTudunkaTa Ha aneKkTpo-
0bopyaoBaHme JOMKEH cogepkaTb 3HaK «X» cornacHo TpeboraHusm kK Mmapkmposke M3K 60079-0. B cneunans-
HbIX TPeboBaHWSAX MPUMEHEHUS, NEPEHNCIIEHHBIX B cepTudmKaTe, A0MKHEI YKasblBaTbCA NogpobHble Heobxoau-
Mble Mepbl NPeaoCTOPOXKHOCTH.

6.1.3 O6ono4ku gnsa o6opygoBaHusa rpynnoi i

MckpobesonacHocTb nckpobesonacHoro 06opyaoBaHms MoXeT ObITb HapyLleHa B pesysbTaTe nonagaHus
ML UK JOCTYNa K TOKOBEAYLLMM YacTsM, Hanpumep, eciv Lenn coaepkaTt Hernopexgaemble MyTU yTedKu,
Heobxoavma obonoyka:

a) Mpu pasgeneHnn, COOTBETCTBYOWNM TpeboBaHMAM K 3a30paM WK NyTSM yTeukn Tabnuubl 5 nnu
npunoxeHus F, obornoyka gomkHa obecneunsatb ypoBeHb 3aLluThl, MO KpaiHel mepe, IP5X B cooTBeTCTBUN C
M3K 60529. Ons gaHHbIX 060104eK A0NOMHUTENBHO NPUMEHSIOT TpeboraHue 6.1.2.3, nepeuncneHue a);

b) Mpwv pasgeneHun, oTeeHaoLLMM TPeBOBaAHNAM K paCCTOSIHUSIM MOA, NOKPLITUAM, 3a/TMBOYHBLIM KOMMayH-
OOM UIN MYTAM yTeukn Yepes TBepayto nsonauuto Tabnuupsl 5 unu npunoxeHus F, obonoyka gomkHa obecneyn-
BaTb CTeMNeHb 3aLLWThI, NO KpaHel mepe, IP2X cornacHo MOK 60529. HeT HeobxoanmocTu nogeepratb 060noY-
Ky ucnbitaHuam ansa obonouek M3K 60079-0, ogHako nepeHocHoe obopyaoBaHue Heobxoaumo noasepraTs UC-
nblTaHWio copackiBaHnem cornacHo M3K 60079-0.

O6onouykn cesizaHHoro obopyaosaHus rpynnbl Il 4omkHbI cooTBeTCTBOBATL 6.1.2.

6.2 CoeanHUTeNbHbIe YCTPONUCTBA ANA NOAKNOYEHUA BHELWWHUX Lenen

6.2.1 3axumsbl

B nononHeHWe K ToMy, 4TO 3aXXMMbl 4151 ckpobe3onacHbIX Liener 4omkHbI oTBevaTh TpeboBaHnsM 6.3, oHK
OOIMKHBI ObITh OTAENEHbI OT 3aKMMOB UCKPOOMACHbIX Liene 0gHUM UMM HECKOMNBbKMMK cnocobami, ykasaHHbIMU B
nepeyncneHum a) unu b).

371K cnocobbl pazaeneHuns Takke NpUMEHSIHOT, Korga eKpobesonacHOCTb MOXET OblTb HapyLleHa BHELUHEN
NpPOBOAKOW, KOTOpasi, 0TCOEANHMBLLWCH OT 3aKMMa, MOXET 3aMKHYTbCS Ha MPOBOAHWKNA U 3NIeMEHTbI.

MpumedvaHune 1— 3axumbl AN NOACOEAVHEHUSI BHELWIHMX Lenen K uckpobesonacHoMy M CBSI3aHHOMY
3NeKkTpoobopyAOBaHNIO AOMKHbBI ObiTh BbIMONHEHBI TAakKMM 06pa3omM, 4ToObl OHM He NMOBPEeXZanucb NPV BbINOHEHUN
COeIMHEHUN.

a) Ecnu paszgenenne obecneymBaeTcs 3a30pOM, TO SNEKTPUIECKNIA 3a30p MeXy HEeEN30JTMPOBaHHbIMW TOKO-
BeAyLWMMN HaCTAMN 3a>KUMOB JOJDKEeH ObITb He MeHee 50 MM.

MpumMmedvyaHne 2 — PacnonoxeHne 3aXMMOB U METOA MOHTaXa AOMKHbI ObiTb TAKMMU, YTOOLI KOHTAKT MeXay
LensiMm B Crny4ae CMEeLeHVs1 NPOBOAKM Bbinl ManoOBEPOSITEH.

b) Ecnun pasgeneHune BbIMONHEHO pasMeLLeHMeM 3aXXKMMOB MCKpobe3onacHbIX 1 UCKPOoOoMnacHbIX Lienel B
pasaenbHbIX 060104Kax MY 3a cHeT UCMONb30BAaHMS U3OMSALMOHHON Neperopodkm, NN 3aseMneHHon metTannm-
YeCKOI Neperopoaku Mexay 3axxmmamm nog obLLein KpbILLKOW, 4OSKHEI GbITh BbINOMHEHLI CReayoLLME YCIoBUS:

1) Kpas neperopoaokK, MCNoNb3yeMblX ANs pasaeneHns 3aXkMMOoB, A0MMKHbI OTCTYNAaTb OT CTeHOK He Gonee
yeM Ha 1,5 MM Unn gosmkHo obecrneunBaTbCs MUHUManNbHOEe paccTosiHne 50 MM MeXxay 3axumamu B 1lo6om
HanpasfeHUN BOKPYT NeperopoaKu;
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2) MeTanIMyeckne Neperopoakn AoMKHbI GbiTb 3a3eM/IEHbI U UMETb AOCTATOUYHYIO MPOUYHOCTb UXKECTKOCTD,
yTO6bl HE paspyllaThecsa nNpyv MoHTaxe. ToNWMHA TakMX Neperopoaok AoskHa 6biTb He MeHee 0,45 MM. TpU MeHb-
Leli ToNWUHe NeperopoaKn fo/KHbI COOTBETCTBOBATb Tpe6oBaHuaM 10.6.3. 3a3eMsieHHble MeTasl/inyeckue ne-
Peropoakn Takke A0/MKHbI NPONYyCcKaTb MakCUMasibHbIN TOK, BO3MOXHbI/ B aBapuitHbIX pexnmax, 6e3 nporopaHus
Nneperopoakn Uan NoBPEXAEHUS Lenu 3a3eMeHns;

3) HemeTannnyYecknue U30NNpYyLLME NepPeropoakn AoKHbI UMEeTb COOTBETCTBYIOLWMI KO3 ULMNEHT TPEKUH-
rOCTOKOCTU, [OCTATOUYHYIO TOMWMHY U KPEMUTLCS TakM 06pa3oM, UTO6bI GbiTh YCTOWYMBLIMU K fedhopMmaumam,
KOTOpble MOTYT BOCMPENSTCTBOBATb UX NMPUMEHEHMIO MO HAa3HAYeHUo. TO/ILLMHA TaKMX Neperoposok 4o/mKHA ObITb
He MeHee 0,9 MM. MpU MeHbLLEe ToNLMHE Neperopoakn AO/MKHbI YA0BNeTBOpPATbL Tpe6oBaHusm 10.6.3.

3HaueHusl 3/IeKTPUUECKUX 3a30P0B U NyTeli yTeukn Mexay Heum3osIMpPoBaHHbIMY TOKOBEAYLMMU YacTaMU
3KMMOB PasfinyHbIX MCKPO6e30nacHbIX Leneit v 3aseMieHHbIMU UK 6e3 HanpsXKeHWs TOKONPOBOAAW UMK YacTs -
MW O/DKHbI BblTh HE MEHEe 3HAYeHW, NPUBeeHHbIX B Tabnuue 5, Un paBHbl UM.

3Ha4YeHUs1 31eKTPUYECKINX 3a30P0OB MEX/Y HEU30NMPOBaAHHLIMI TOKOBEAYLNMY YACTAMU BHELHUX COeau-
HUTE/bHBIX CPEACTB Pa3AesibHbIX NCKPO6e30nacHbIX Leneli A0/KHbI 6biTb PaBHbI:

- He MeHee 6 MM Mexay pasfefbHbIMU NCKPo6e30nacHbIMU LENSMU;

- He MeHee 3 MM OT 3a3eMJIEHHbIX YacTel, ecnn Npu oLeHke 6e30MacHOCTM He ObINI0 YUTEHO 3a3eM/IEHNE.

Mpu U3MepeHnn 3a30p0OB BOKPYT TBEPAbLIX M30/ALMOHHBIX CTEHOK WM NEPEropookK creayeT pykoBOACTBO-
BaTbCsl PUCYHKOM 1. HE06X0AMMO yunTbiBaTb BO3MOXHOE NMepeMeLeHIe XXECTKO He 3aKpenneHHbIXx MeTannndec-
KUX YacTeil.

(@) (@)

c/>3 [/ d-6\\ d-3

7 — TOKOMpoBOAsLLAs YacTb;, T — 3/IeKTpMUEcKne 3a30pbl U A/IMHA NyTeil yTeukn B COOTBETCTBUM C 6.3; d — 3anekTpuyeckune
3a30pbl Ha BHELWHWX COEAVHWUTEsIbHbIX YCTPOMCTBAX 3aXUMOB B COOTBETCTBUMM C 6.2.1.

MpumMeuyaHUNe — YKazaHHble pasMepbl — 3TO 3HAYEHUS SNIEKTPUYECKUX 3a30POB U [/IMHbI MyTei yTeuku BOKpYr
M30M1SILMN B MWIIMMETPAX, KaK YKa3aHO BbIle, W He TOMWWHbI U30SLUN.

PucyHok la — Tpe6oBaHus K 3a30paM M AJIMHE MyTeli yTeukn 471 3aKMMOB, K KOTOPbIM MOAK/OUEHbI Fa/lbBaHUUECKN
He cBsi3aHHble MCKpPOGe3onacHble Lenu
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1— 3aWuTHBIA CMoiA: HEeMpoBOAALLAA WM TOKOMPOBOAAWAA W 3a3eM/ieHHas 4yacTb; 2 — Meperopojka B COOTBETCTBMM € 6.2.1.b);

B [aHHOM MpuMepe neperopofka — OAHOPOAHAS C OCHOBAHMEM WM MPOYHO COEAMHEHHAst C HUM; [ — 3nekTpuyeckne 3a3opsbl

N O/IMHA NyTW yTeuykn B COOTBETCTBMM C 6.3; d\ > 3 MM 4/15 TOKONPOBOASALLEro 3a3eM/IEHHOro cnosi; ¢2>6 mm; ¢3>50 mm wwm
d4—<1,5 mm

MpumMeuyaHUne — YKkasaHHble pa3sMepbl — 3TO 3HAUEHUS] 3/IEKTPUUECKNX 3a30POB U AJ/IMHbLI MYTU YTeUKU BOKPYr
M30/15ILMK, KaK yKa3aHO Bbllle, a He TOMWYMHbI U30ALMN.

PucyHok 1b — lMpumep pasgeneHns MCKPo6e30nacHbIX M MCKPOOMACHbIX 3aXKMMOB C MOMOLLbIO MNeperopoaku

PucyHok 1 — PaspeneHune Mckpobe3onacHbIX U MCKPOOMAaCHbIX 3aXUMOB

6.2.2 DnekTpnyeckmne pasbemsbl

KOHCTpYyKUMA aneKTpnyecknx pasbemos, nNpegHasHavyeHHbIX 419 NOAKMNI0YEeHUA BHELWHUX UcKkpobesonac-
HbIX Lienei, fo/mKHa 0TINYaTbCa OT KOHCTPYKUUN pa3beMOoB /19 UCKPOOMACHbBIX Lienei 1 He fo/KHa AonycKaTb
B3a/MO3aMEHAEMOCTH.

Ecnu B nckpobesonacHoOM unu CBA3aHHOM 3/1€KTPOO6OPYA0BAHUN UCMOSb3YIOT HECKOJIbKO 3/1eKTPUYECKNX
pasbemoB A1 BHELUHWUX COeAUHEHUIA N HENpPaBWUIbHOE COeMHEHNE MOXET OTpULLATE IbHO NOBAVATb Ha BUA B3Pbl-
BO3aLLWTbI, AO/DKHbI ObITb MPUHATLI MEPbl, UCKIYaLW e BO3MOXHOCTb UX HEMPaBUILHOTO COeMHEHNS, HaMpK-
Mep, NPy NOMOLLM Kfkoya, UK pasbembl A0KHbI ObITb MAEHTUDULMPOBAHLI MAPKMPOBKOI UAN LIBETOBLIM KOAOM.

MprvcoeanHeHne NPOBOLOB K pa3beMaM He BbINOJSIHEHO 3aBOACKUM CNOCOOBOM, OHO ,O/HKHO BbINO/IHATLCA B
cooTBEeTCTBMM € 6.2.1. Mpn MCNOMb30BaHUN CMELUanbHOro UHCTPYMEHTA, HanpMMep ¢ NOMOLLbIO 3arnbaHuns, uc-
KNoYaroLwero BO3MOXHOCTb OTCOEANHEHMS XUMbl MPOBOAHMKA, pa3beMbl AO/MKHbI OTBEYaTb TO/IbKO TpeboBaHUAM
Tabnuupl 5.

CoefuHuTENDb, COAepXalluii Lueny 3a3emMneHuns, noBpexaeHne KOTopbIX MOXeT oka3aTb B/IMAHWE Ha UCKPO-
6e30NacHOCTb 3N1EKTPUYECKOW Lienu, fo/MKeH OblTb BbINO/THEH B COOTBETCTBUU C 6.5.

6.2.3 OnpegeneHmne OTHOWEHNA MaKCMMasibHOW BHELLIHEN WHAYKTUBHOCTU K conpoTumBrieHmnto (LOIRO)
ONA UCTOYHUKA NMUTaHUA C OfrpaHNYeHHbIM COMPOTUB/IEHUEM

OTHOLLEeHNe MakCcMMarsbHO BHELHeRd MHAYKTMBHOCTU K conpoTuBieHunto (LOIRO), koTopble MOryT 6bITb Noj-
KNOYEeHbl K UCTOYHUKY NUTAHUSA C OrpaHUYeHHbIM CONPOTUBMEHMEM, PACCUYNTLIBAKOT MO NpUBEAEHHON Hmke dhop-
mysne. B aToii chopmyne yuntbiBaeTcs koadppuymeHT 6es3onacHocT 1,5 no Toky, M OHa He 40J/HKHA MCNOo/b30BaTh-
cs, korga Cs Ha BbIXOAHbIX 3aXuMax anektpoobopyaosaHusa npesbiwaet 1% CO.

( \m2
64e2Rg - 72l/2el.s)

LJRnN = "H/Owm, (2)
45U|

rae e — MUHMMasbHas BOCMaMeHsolas 3Heprus MCKPoo6pasyioLllero MexaHmsama, A, cocTaBnsiowas
A5 9N1eKTPO06oPYA0BaHUS:

- rpynnbl | 525 mkX,
- nogrpynnel 1A 320 mkX,
- VB 160MKAX,
-1IC 40 MKOX;
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Rs — MUHMMAanNbHOE BbIXOAHOE CONPOTUBNEHNE NCTOUHWNKA NMUTaHKs1, OMm;
U0 — MaKChMalibHOe Halnps>XXeHne Xor1oCToro xoaa, B;

Ls — MaKCcumarsibHada MHOYKTUBHOCTE Ha 3a>KMMaXxX UCTOYHUKA NMUTaHUA, MH.
CS — MaKcuMarnbHast EeMKOCTb Ha 3aXKMMaX NCTOYHMKA NuTaHusa, @

L, 32R

Mpn Ly =0 R, = 9202’

MH/Om

Mpw koadbduumneHTe BesonacHocTu, paBHOM 1, 3HadyeHue L, /R, A40omKHO BbITb yBenuyeHo B 2,25 pasa.

MpumevaHns

1 O6bluHO OTHOWeHWe L, /R, NPUMEHSIIOT ANS OLEHKU BNUSIHWS pacnpefeneHHbIX napameTpoB, HanpuMep kabe-
N8, a ero NpYMeHeHne AN CoOCpeOTOUEHHbIX 3Ha4YEeHWI MHOYKTUBHOCTM U CONpOTMBIeHust TpebyeT ocoboro paccmoTpe-
HuS.

2 OTtHoweHue L /R, MoxeT BbiTb onpedeneHo aKCnepyMeHTanbHO A5l HENMUHENHbIX UCTOYHUKOB MUTaHWS C
NOMOLLBIO UCMLITAHNA LEENU C HECKOMBbKUMU ANCKPETHbIMK BenuunHamu Ly n R, metogamm, onncanHsimu B 10.1. lnana-
30H MCMOMb3yEeMbIX 3HAYEHUIN R, OOIMKEH U3MEHATLCS MPaKTUYECKU OT 3HaYeHWN AN KOPOTKOrO 3aMblKaHWs (MakCu-
maneHbli 1,) 4O 3Ha4eHui Ans xonocToro xoga (I, No4Tv paBeH HymMio), N TeHAEHUMS U3MEHEHUs1 JOMNXHa rapaHTupo-
BaTb, 4T0 L,/R, He NpuBedeT K NOBPeXAeHVIO BO BPeMsi UCMbITaHUSI Ha UCKPOOBpasyloWweM MexaHu3me.

6.2.4 MocTosAHHO NoacoeaUHeHHble Kabenu

OnekTpoobopyaoBaHMe, CKOHCTPYMPOBAHHOE C MOCTOSIHHO NOACOeANHEHHBIM Kabenem Ans BHEeLHWX Co-
eNHEeHWI, AOMKHO MPONTN UCTbITAHWE Ha pacTsbkeHne kabens B cooTBeTcTBMM ¢ 10.9 ecnin NoBpeXxaeHne BbIBO-
OB B 9M1eKTPO0BOPYA0BAHNN MOXKET NPUBECTU K HAPYLLEHWNIO UCKpODE30MacHOCTK, Harnpumep, ecnn B kabene
HEeCKONbKO UCKpobe3onacHbIX Liener U NoBpeXxaeHne MOXET Bbi3BaTb OMacHOe coeanHeHre.

6.2.5 TpeGoBaHMA K coegMHEHUSIM U BCOMoraTrelbHOMy o6opyaoBaHuio ansa uckpobesonacHoro
obopyaoBaHuA, pacnosfioXkeHHOro B HEB3PbIBOOMNACHOW 30He

WckpobesonacHoe 0b6opyaoBaHmue MOXeT BbITb CHabXeHO CoeaNHUTENbHBIMU YCTPONCTBAMM, KOTOPLIE HE
AonyckaeTcsl UCNOb30BaTh BO B3PLIBOOMACHONW 30HE, HANPUMep CoOeAMHEHUs, 3arpyKatoLLue AaHHbIe 1 coean-
HEeHWs 3apsiAHOrO akKYMYNSATOPHOIO YCTPOMCTBA. Takme yCTponcTBa AOSKHBI OblTh CHAaBXXeHbI 3aLLUTOR, UTOObI
HOMWHasbHble MapamMeTpbl 3aLLUTHLIX KOMMOHEHTOB BHYTPU UCKpobe3sonacHoro o6opyaoBaHnsl COOTBETCTBOBAN
TpebosaHuto 7.1. Vicnons3oBaHue NpeaoxpaHuTens, 3allmLLLeHHOro WYHTUPYOLLEe AMOAHOM YCTaHOBKON, COOT-
BETCTBYLOLWEN TpeboBaHusamM 7.3 1 7.5.2, ABNAeTCA 4OCTATOUHON 3aLLMTON 4N OrpaHUYeHNS HAaNpPsHKEHNS.

Ecnun gaHHble coegnHeHNs UCNOb3YHT ANsl CoOeaNHEHNsT ¢ 3apsaHbIM akkyMYISITOPHBIM YCTPOWCTBOM,
AoMmkHbl cobntogaTteces TpebosaHus 7.4.9.

3alLMTHas Lenb U KOMMOHEHTbI MOMYT HAX0A4MTLCs B MKpobe3sonacHom o6opyaoBaHm Unn B 0bopyaoBaHum
ONs HEB3PbIBOOMACHOM 30HbI. Kakas-nmbo YacTb 3aLUMTHOWM Lienn, pacnosioXeHHas BO BCrioMoraTeibHoM 06opy-
[0BaHMM HEB3PLIBOOMACHOWN 30HbI, A0MKHA ObIThb OLleHEHA B COOTBETCTBUN C TpeboBaHMSIMM HACTOSILLLETO CTaH-
AapTa, a BcnomoraternbHoe 0bopyaoBaHne OMKHO ObITb yKasaHo B JOKYMEHTaLu.

MakcmmanbHoe HanpspkeHue U, KOTopoe MOXKET MPUMEHSITLCS K coeAUHEHNIM 6e30MacHO 30HbI, A0MKHO
ObITb YKa3aHO B AOKYMEHTaLMM 1 NPpOMapKNpoBaHo Ha nckpobesonacHom obopyaosaHun. HanpsbkeHue U, Ha
BBOAHbIX YCTPONCTBAX AOSIKHO CUATATLCS HOPMaIbHBIM HanpsbkeHnem ceTu, Hanpumep 250 B nepeMeHHoro Toka,
€Cnu B MapK1UPOBKE He yKa3aHO UHOTO.

Mpnmevanne — 1 Ecnn Hanpskenne U, meHbwe, yem 250 B nepemeHHOro Toka, To JaHHOE 3HaYeHne He
cnegyeT npuHumaTtb 6e3 oueHkn o6opyaoBaHUsS.

B pononHeHue uenb mkpobeszonacHoro o6opyaoBaHusl AormkHa ObiTb cHabXeHa cpeacTBamu Ansl npeaynpexae-
HUSI Mepeaayn 3Heprun, crnocoGHOW BbI3BAThL BOCMNaMEHeHWe, Ha coeguHeHns 6e30nacHON 30HbI NMPW PaCNONOXeHUM
BO B3pbIBOOMNACHON 30HE.

MpumedyaHne — 2 [daHHble TpebOBaHWS He PacNpPOCTPAHAIOTCSI HA UCTONb30OBaHNE COeAUHEHUI N3TrOTOBUTE-
nemM npu nNpou3BoACTBE, UCMbITaHUKU, PEMOHTE MK nepebopke.

6.3 MNyTn yTeukn n anekTpuyeckue 3asopbl

6.3.1 O6wue TpeboBaHUsA

TpeboBaHWA K NyTAM YTEYUKN 1 ANEKTPUYECKM 3a30pam NpuBeaeHsl B pasgenax 6.3.2 — 6.3.14. AnstepHa-
TMBHbIA MeTO onpeaeneHns pasaMepoB NyTer yTEUKN 1 3NEeKTPUYECKUX 3a30p0B NpuBeaeH B NpuioxeHun F.

6.3.2 MyTu yTeukn u anekTpuyeckue 3a3opbl MeXay TOKONPOBOAALUMMU YacTAMU

MyTn yTeUKM 1 aneKkTpuyeckue 3a3opbl Mexay:

- UcKpoBe3onacHoM 1 MCKPOOMacHOW LiensiMun nim
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- pa3HbIMX CKpoBe3onacHbLIMM LensiMn UK

- LEeMbHo 1 3a3eMJ1IEHHBIMW U U30MMPOBaHHLIMW METanIM4ecKMM YacTAMI 4OMKHbI COOTBETCTBOBATL Clie-
ayoLwnm TpeboBaHnAM, ecrv BUA 3aLLMThI 3aBUCUT OT NYTEN YTEUKM U SNIEKTPUYECKIX 3a30POB.

OnekTpudeckre 3asopbl criegyeT U3MepsaTb UK OLEHWBATL C Y4ETOM BO3MOXHOMO CMELLEeHMS MPOBOAHMKOB
WK TOKOMPOBOASALLMX YacTelh. TexHonormieckne Aonycky Npu U3roToBNEHUN He A0MKHbI YMeHbLUAaTb 3a30pbl
6onee yem Ha 1 MM 1nun 10 % (6epyT MeHbLLee 13 ABYX 3HAYEHWN).

OneKTpuyeckie 3a30pbl, COOTBETCTBYHOLLME 3HAYEHUSIM Tabnunubl 5 unu npunoxeHuto F npu yenoeusx 6.1.2.2,
6.1.2.3 11 6.1.3, He 4oMXKHbI BbITb NOABEPKEHbI MOBPEXAEHNIO.

CocTosiHMEeM HeUCNPaBHOCTU MPU HAPYLLEHUN pasaeneHUs CHATaOT TONBbKO KOPOTKOE 3aMblkaHueE.

TpeboBaHWA K aNeKTpUYECKMM 3a3opam, Koraa nckpobesonacHas Lienb oTAeneHa oT Apyrx Lener 3asem-
NEHHbIMW, HanpMmep, NeYaTHLIM NPOBOAHMKOM U MEPEropoaKON, MPY YCIOBWK, YTO Npoboii Ha 3eMIto He Hapy-
LaeT BMA 3aLUWTbI U YTO 3a3eMIIeHHas TOKOBeAyLLas YacTb MOXET HECTW MakCUMarbHbIA TOK, KOTOpbIA ByaeT
npoTeKkaTh Mo Hell B aBapUAHbLIX YCIOBUSIX, HACTOSILLIMM CTaHOAPTOM He pernameHTupytoTcst. TpeboBaHuWs K NyTam
YTEUKN He MPUMEHSIOTCS, eCNI NYTU 3a3eMIIeHHbIX NeYaTHbIX NaT pa3gensoT ToOKoNpoBogaLme nyTu, Tpebyto-
LLine pasaeneHust, Ho MpUMeHsItoTCA TpeboBaHUS K 3aNeKTpUieckM 3azopam. TpeboBaHWS K 3MeKTpUYeCcKM 3a30-
pam He NPUMEHSIIOTCS, ECIN 3a3eMNIeHHas MeTannnmieckas neperopogxka 3HaunTebHOM BbICOTbI He AonyckaeT
nepexoaa sapsga Mexagy KOMMoHeHTamu, TpebyoLMMK 3a3emMreHmne.

MprvmMmeyaHune— Bug 3awmTbl 3aBUCUT OT SMNEKTPUYECKUX 3a30POB A0 3a3EMIMEHHbIX UMN U30NNPOBaHHbIX
MeTarnnnMYecknx YacTen, ecrnm TOKOOTPaHUYMBaIOLWMIA Pe3NCTop MOXeT ObiTb 060NAEH KOPOTKUMK 3aMblKaHUSIMK MeXOy
Lenbio U 3a3eMNEHHON UNN U3ONUPOBAHHOW MEeTarmMYeckon YacTbio.

3azemneHHast MeTannmMyeckas neperopoaka AomkHa bbiTb MPOYHON U KECTKO 3aKperneHHON Ha OCHOBHOM
KoHCTpyKunn. OHa AosmkHa UMeTb 4OCTaTOUHYO TOSLLMHY M TOKOMPOBOASLLYIO CNOCOBHOCTb, YTOObLI UCKTOUNTD
nporopaHne NN NoBpeXXaeHUs Lienu 3a3eMieHnst B HemcnpaBHOM COCcTosIHUK. Meperopoaka gomkHa UMeThb Tos-
LLMHY He MeHee 0,45 MM 1 gormkHa BbITb NPOYHO 3aKpeneHa Ha XXeCTKON MeTannM4eckon 3aseMneHHoM YacTu
0060N04KM anekTpoobopyA0BaAHNS N NPU MEHbLUER ToNLWMHe AormkHa cooTBeTcTBOBaThL 10.6.3.

Ecnu HemeTannunyeckasi nsonupytoLLlas neperopogka ToMAWNHOM 1 C COOTBETCTBYIOLLIMM CPaBHUTENbHBIM
nHaekcom TpeknHroctorkocTn (CUT) cornacHo Tabnuue 5 ycTaHoBAeHa Mexdy TOKONPOBOASLLMMK YacTAMM,
aNeKTpUYecKne 3a30pbl U MYTU YTEUKN U3MEPSOT BOKPYT NEPEeropoaky Npu ycrnoBum, YTo ee ToMLLMHA cocTaBnsaeT
He MeHee 0,9 MM, a Npy MeHbLUel TONLLMHE MeXaHUYECKYo MPOYHOCTL Neperopoaki UCMbITEIBAKT B COOTBET-
cteum c 10.6.3.

MpnmeuvaHne 2— MeToabl OUEHKN NprBeAeHbl B npunoxeHum C.

6.3.2.1 MNMyTn yTeukn N anekTpuyeckue 3azopbl B COOTBETCTBUU ¢ Tabnuuen 5

Ansa nckpobesonacHbiX Lienei ypoBHeW «ia» 1 «ib» NyTN YTEUYKM U 3NEKTPUYecKne 3a3opbl, 3Ha4EHUs KOTo-
PbIX HUXKe YKasaHHbIX B Tabnuue 5, Ho cocTaBnsolne He MeHee 1/3 3HaYeHWI, ykazaHHbIX B Tabnuue 5, 4omKHbI
paccMaTpyBaTbLCA Kak MOABEPKEHHbIE YUUTbIBAEMbIM NMOBPEXAEHUSIM HAa KOPOTKOE 3aMblKaHWUe, eCnn 3TO Hapy-
LUaeT nckpobesonacHOCTb.

Ons uckpobesonacHbIX Lienei ypoBHER «ia» U «ib» NyTun yTeukn 1 aneKkTpuyeckme 3a3opbl, cCocTaBnsioLLme
MeHee 1/3 OT 3HaYeHWI, ykazaHHbIX B Tabnuue 5, 4OMKHbI paccMaTpuBaThCsl Kak MOoABEPXKEHHbIE HeyuUTbIBae-
MbIM MOBPEXAEHUSM Ha 3aMblKaHWe, eCI 3TO HapyLUaeT UCKPODOe30oMacHOCTb.

Ansa nckpobesonacHbiX Liener YpoBHS «iC» MYTU YTEYUKM 1 3M1eKTpUYECKUE 3a30pbl, 3HAYEHNSI KOTOPbIX HMKe
yKasaHHbIX B Tabnuvue 5, cnegyeT paccMmaTpyBaTh Kak MoABEPKEeHHbIE KOPOTKOMY 3aMblKaHWI0, eCii 3TO Hapy-
LUaeT UckpobesonacHOCTb.

6.3.2.2 MyTHn yTeukn U aneKkTpuyeckue 3a3opbl B COOTBETCTBUM € npunoxeHuem F

Ons nckpobesonacHbIX Lienen ypoBHEN «ia» 1 «ib» NyTun yTeukn 1 anekTpuieckue 3asopbl, 3Ha4eHUs KOTOo-
PbIX HXE YKa3aHHbIX B MpUnoxeHun F, gormkHbl paccMaTpuUBaTLCS Kak NoaBepKeHHbIe NOBPEeXAeHUAM cornac-
Ho F.3.1, ecnu a1o HapyLuaeT nckpobesonacHoCTb.

Ansa nckpobeszonacHbliX Liener YpoBHS «ic» MYTU YTEYUKM U 3f1eKTpUYEeCKUe 3a30pbl, 3HAYEHNS KOTOPbIX HMKe
yKasaHHbIX B NpunoxeHun F, cnegyeT paccmatpuBaTh Kak NoABEpKEeHHbIE KOPOTKOMY 3aMblKaHWIo, ecrnin aTo
HapyLuaeT UckpobesonacHoCTb.
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Tabnwuua 5— 3asopbl n gnvHa NyTew yTeuku

1 2 3 4 5 6 7
HanpsbkeHue| 3SnekTpudeckuin MyTe yTeuku MyTb yTevkn MyTe yteukn, | Mytu yteukm gna |CpaBHUTENbHLINA
(amnnuTtyn- 3a3op, Yyepes 3anuBKy |[4vepe3 TBepayo MM NOBEPXHOCTEW, MHAGKC TPEKMH-
HO€ 3HauJe- MM KOMNayHOOM, n3onAauuto, NOKPLITBIX 3NEeKT- FOCTOUKOCTHU
Hue), MM MM POU3ONALUNOHHBIM (CAT)
B Matepuanom, Mm
Lenb ia, ib ic ia, ib ic ia, ib ic ia, ib ic ia, ib ic ia, 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 2,1 1,3 0,6 100 100
190 5,0 1,5 1,7 0,6 0,8 0,6 8,0 2,5 2,6 1,1 175 175
375 6,0 2,5 2,0 0,6 1,0 0,6 | 10,0 4,0 3,3 1,7 175 175
550 7,0 4,0 2,4 0,8 1,2 0,8 | 15,0 6,3 5,0 24 275 175
750 8,0 5,0 2,7 0,9 1,4 0,9 | 18,0 10,0 6,0 29 275 175
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 2,3 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 * * * *
4,7 k * 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 * * * *
MpumevyaHune 1— M3roToBuTenb JOMKEH NPeacTaBnTb AOKa3aTeNbCTBO COOTBETCTBUA TpeboBaHUsIM B
oTHoweHun CUT anekTpomsonsiumoHHbIX maTepuanoB. MNpu Hanpsbkenun go 10 B CAT anekTpomnsonsumoHHOro
martepuana ykasbiBaTb He Tpebyetcsi.

6.3.3 HanpsixxeHne mexay TOKONPOBOAALMMM HYacTAMMU

HanpsikeHne, KOTopoe yunThIBaOT MNPY NPUMEHeHWU Tabnuubl 5 unu npunoxeHuns F — aTo HanpsbkeHne
Mexay NbbiMn ABYMSI TOKOMPOBOASALLMMK YACTAMU SM1EKTPUYECKMX Liener, AN KOTOPbIX 3NeKTpuieckne 3a3opbl
BWSIIOT Ha BMA 3aLLWTbI paccMaTpyBaeMon Lenu, HanpmumMep (CM. PUCYHOK 2), 3TO HanpsiKeHne Mexay:

- ckpobe3onacHON Lenbio 1 UCKPOOMNacHO YacTbio 3TOW XKe Leny Unm

- UCKpobezonacHo! LIenbo 1 UCKPOOMAaCHLIMU LIENSAMM, UK

- Mexay nckpobesonacHbIMU LIENSIMK, SEKTPUUECKN HE CBSI3aHHLIMU MexXay coBoi.

Mpw oLleHKe 3NeKTpUYECKNX 3a30pOB 1 NyTel yTeukn cnegyeT NpUHMMaTh cregyrollmne 3HadeHus Hanpsi-
KeHUS:

a) [ins anekTpuyeckmx Lenew, rafisBaHNYeckn He CBA3aHHbIX Mexady coboi BHYTpM 06opyaoBaHNS: Hau-
6onbLiasi U3 CYMM aMmiIMTYAHbIX 3HAYEHUA HANPSDKEHUIA 3TWX Lienel, kKoTopas SIBNSeTCs Mpon3BoOAHON OT:

- HOMUHAMbHbIX HANPSHKeHWA Lenen nnm

- MaKCMMAanbHbIX HaNpPsPKeHWR, yKasaHHbIX U3roTOBUTENEM, KOTopble MOryT 6e30macHO NpUMEeHATLCS
B LEenu; unm

- NOObIX HANPSKEHUA, FeHeppPYEeMbIX BHYTPW 3TOM0 3N1eKkTpoobopyaoBaHus.

Ecnu ogHo 13 HanpsbkeHWA cocTaensieT MeHee 20 % oT Apyroro, To ero He yumTbiBatoT. CeTeBoe Hanpsike-
HWe JOMKHO paccMmaTpuBaThes 6e3 yueta cTaHaapTHOMO OTKIOHEHWS OT HOMUHAMNBHOrO 3HaYeHUs1. [ns cMHycou-
AanbHbIX HAMPSHKEHWA aMNnMTyaHOoe 3HaveHre onpeaensieTcs Kak npovssedeHne adeKTMBHOIO 3HaUeHNst HOMU-

HaJ1bHOMO HAMpAXXeHNA Ha 1/5
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b) [ns yactei anekTpnyeckol Uenn: MmakCumasbHOe 3Ha4YeHne HanpsXXeHus, KOTOpoe MOXEeT BO3HUKHYTb B
N6oit YacTn 3Tol Uenu. ITo Takke MOXeT BbiTb CyMMa HaNpPsXXeHUi pas3/iInyHbIX MICTOYHUKOB MUTAHUA, NOAK/IHO-
YEHHbIX K31eKTpuyeckoi uenn. Ecnn ogHo 13 HanpshkeHuin coctaBnsieT meHee 20 % OT 4PYroro, T0 ero MOXHO He
YUUTbIBATD.

Bo Bcex cnydasax cnefyeT NpMHUMAaTh MakCuMasbHble 3Ha4YeHUA HanpsHXXeHns, KoTopble MOTyT ObITb NOYy-

YeHbl B aBapuiiHbiX pexunmax paboTbl B COOTBETCTBUN C pas3fesiom 5.

2? 27

27?2 27

1— waccun; 2 — Harpy3ka; 3 — wmckpoonacHas uenb ¢ Umk 4 — yacTb nckpobesonacHoW uenu, He ABAAKWAACcS MCKpobe3onacHo;

5 — uckpobesonacHaa uUenb; 6 — pa3mepbl, onpedensiemMbie no Tabnuue 5 wam npunoxeHuto F, ecnn Heobxogumo; 7 — pasmepsl,

onpegensiemMble MO OOLMM MPOMbIWJIEHHBIM CTaHAapTam; 8 — pa3Mepbl B COOTBETCTBUM C 7.3; 9 — pasmepbl B COOTBETCTBMU

€ 6.2.1 ANns BbIXOAHbIX 3@XMMOB MeXAy pasfefbHbIMU UCKpobe3onacHbIMM Lensamy U Mexgy MCKpob6e3onacHbIMU U MCKPOOMacHbIMU
uensamun; 10 — 3alnTHbIE KOMMOHEHTLI coracHo 8.9

PUcCyHOK 2 — TyT yTeuku 1 3NEeKTPUUecKMe 3a30pbl MeXAy TOKOMPOBOAAWMMM YacTAMM

BHelwHee HanpsXXeHne HEOH6X0AUMO NPUHMMaTb paBHbiM Um nnu l/j, 3aABNeHHOMY A8 COeANHUTENbHbIX
CpepcTB, Yepes KOTOPble OHO MOAKMNYEHO. HanpsXeHnsa nepexofHblX NPOLLECCOB, KOTOPble MOTYT BO3HUKATb A0
pa3MblKaHWA Lenu yCTPONCTBOM 3alyuTbl, HANPUMeEpP NAaBKAM NpefoXpaHuTeneM, He YUuTbiBalOT Mpu OUEeHKe
nyTen yTeukun, HO NX cnegyeT yUnTbiBaTb NPW OLEHKE 31eKTPUYECKNX 3a30POB.

6.3.4 DMeKTpUYECKuii 3a3op

N30nALM0HHbIE NEPEropoAku, He COOTBETCTBYOLME TpeboBaHuAM 6.3.1, He yunTbiBaloT.

Apyrne n3onaumnoHHble YacTu A0/KHbl yA0BNETBOPATbL Tpe60BaHNAM KOMOHKN 4 Tabnuubl 5.

Mpyv aMNANTYAHbIX 3HAYEHUAX HaNpsXeHusa Boiwe 1575 B HE06X0AMMO MCMNONb30BaTh pas3fennTenbHyo
NU30NUPYIOLLYI WAW 3a3eMJIEHHYI0 MeTa/l/IM4yeckylo neperopojky, Kotopas [oJhkHa yA0BAeTBOpATb TpeboBa-
Huam 6.3.1.

6.3.5 MyTn yTeukn yepes 3a/IMBKY KOMMayHOOM

3anNnMBOYHbIN KOMMNAyHA AO/KEH OTBeYaTb TpeboBaHuAM 6.6. A yacTei, KOTopble A0/MKHbI ObITb TEpMeTHn-
31MpOBaHbl KOMNAyHAOM, MUHUMA/IbHBINA NYTb YTEUKN MEeXAY repMeTU3NpOBaHHbIMW TOKOMPOBOAALWMMN YACTAMM,
afnemMmeHTamu 1 cBo60OAHO NOBEPXHOCTbIO 3a/IMBOYHOIO KOMNayHAa AO/DKEH cocTaBnsATh U2 paccTossHUA OT npu-
BefeHHOro B Tabnuue 5, Ho He meHee 1 MM. lononHUTeNbHOE pasfefneHne He TpebyeTcs, ecim KOMMnayH4 Haxo-
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ANTCA B HEMOCPEACTBEHHOM KOHTaKTe U CLLernIeH co CTeHKaMu 060noYKY TBepAOoro U3oNSALMOHHOIo MaTepuana B
COOTBETCTBUM C Tabnumuen 5 (cMm. pucyHok D.1).

OnekTpuyeckas NPOYHOCTb U30SALUK, rEpMETUIMPOBAHHOM KOMMAayHAOM 3MeKTPUYECKON Lienu, 4omkHa
COOTBETCTBOBATbL TpeboBaHWsM 6.3.12.

MoBpexaeHne repMeTU3NPOBaHHOIO UM repMETUYHO 3aKPbITOrO 3NeMeHTa, HanpumMep NonynpoBoaHKKa,
KOTOPbI BEIMOSTHEH B COOTBETCTBUM C 7.1, HO NS KOTOPOTO HE U3BECTHbLI BHYTPEHHME 3a30pbl U pacCTOsIHUA Yepes
3anMBKY, A0MKHO paccMaTpUBAaTLCA Kak eAuHUYHOE YUUTLIBaeMOe NOBPEXAEHUE.

MpunmMedaHwne— [dononHutenbHble TpeboBaHWs NpMBeAEHbI B Npunoxermn D.

6.3.6 MNyTb yTeukn yepes TBepAYIO UIONALUIO

Teepayto U30NALMIO U3roTaBNMBAKOT METOAOM LUTAMIMOBKW U OTIIMBKU B (DOPME, HO HE 3aNMBKOW. 3NeKTpu-
yecKasl NPOYHOCTL TBEPAON N30IALMU A0SKHA COOTBETCTBOBATL 6.3.12, eCnin MyTW yTeuKk/ YOOBNETBOPSAOT Tpebo-
BaHUAM Tabnuubl 5 nnu npunoxeHms F. MakcumansHbIA TOK U30IMPOBAHHOW NPOBOAKN He OOMKEH NpeBbillaTh
3HaYeHWs, ykazaHHOro U3roToBUTENEM NPoBoaa.

MpumevaHns

1 Ecnu n3onaTop M3roToBreH M3 ABYX UK Bornee YacTen anekTpousoNsiuMOHHOIO mMmatepuana, KoTopble HaaeXHO
COeOuHEHbl MeXxay CO6OI7I, TO TakKyld KOMMO3UTHYIO U30NAUMIO MOXHO paccMaTpuBaTb KakKk TBepaylo.

2 B HacTosilem cTtaHgapTe TBepAast U3onsiuus — 370 M30NSAUMS 3aBOACKOro U3roTOBIEHUs, Hanpumep nnacTuHa,
M30ISILUOHHbIE TPYOKM MNU M30nsiuMs Ha NPOBOAAX.

3 Nak n nogoGHbIE NOKPLITUS HE CYMTAIOT TBEPAON U30MSILUEN.

4 JNekTpUYeCKUn 3a30p MexXay COCeAHUMM JOPOXKAMM HA NMPOMEXYTOYHbIX CMOsIX MeYaTHblX nnart crnegyet
paccmaTpuBaTbh KaK 3MeKTPUYEcKUin 3a30p Npu pasgeneHun yepes TBepabll SNeKkTPoU3OoNnsAUUOHHBIN MaTtepuarn.

6.3.7 CnoxHble pasgeneHus

Mpy KOMBMHMPOBAHHLIX pasgeneHusX, HanpUMep Mo BO3AYXY U Yepes N30SLIMI0, MX CYMMapHOe 3HaueHue
O0MKHO BbITb OnpeadeneHo no Tabnuue 5 ¢ y4eToM BCcex COOTBETCTBYHOLLIMX pasgeneHunin. Hanpumep, npu Hanps-
»eHun 60 B:

- 3N1eKTPUYECKUIA 3a30p = 6 X pasgeneHune Yepes TBepAYH U30MALNIO;

- 3NeKTPUYECKMIA 3a30p = 3 X pasgeneHune yepes KoMnayHz;

- BKBMBASIEHTHbIV 3a30p = dhakTuieckuin 3asop + (3 X noboe AoNoNHUTENbLHOE pasgeneHne Yepes Kom-
nayHa) + (6 X noboe AononHUTeNbHOE pasaeneHne Yepes TBEPAYO N30MAUNLO).

Ons nckpobesonacHbIX Lienei ypoBHeN «ia» 1 «ib» pazgeneHne cuMTaloT HeNoBpeXaaeMbIM, eCIIN OHO He
MeHee a1eKTPUYECcKoro 3a3opa, ykasaHHoro B Tabnuue 5.

Toboit anekTpryecknin 3a3op N pasgeneHne, coctaBnsollee MeHee 1/3 OT gaHHbIX Tabnuupl 5, Npu
pacyeTe 9KBMBANEHTHOrO 3a30pa He YYUTbIBAIOT.

Ons uckpobesonacHbIX Lienelt YpoBHsT «iC» yKasaHHbIe BblLe pe3yskTaThl He 40MKHbI ObITb HUXKE 3HAaYEeHNs
3a30pa, yKkaszaHHoro B Tabnuue 5.

6.3.8 MyTn yteukun

Ons nyTei yTeukn, npuBedeHHbIX B Tabnvue 5, CUT anekTpor3onsiLuMoHHOro Matepuana AoSKeH COOTBET-
CTBOBATb 3HAYEHUAM, yKasaHHbIM B Tabnuue 5 nnu npunoxexue F, 1amepeHHbIM B cooTBeTcTBUM ¢ M3K 60112,
MeToa N3MepeHns UM OLEHKN 3TUX NyTE YTEUKN AOMKEH COOTBETCTBOBATL NPMBEAEHHOMY Ha pUCYHKe 3.

B kneeBom coegnHEHUN KNel OMKEH METb N30SIMPYOLLIME CBOWCTBA, 9KBMBASIEHTHbIE CBOVCTBAM CMEX-
HOro MaTepuana.

MyTb yTeUKM MOXeT 06pa30BbLIBATLCS U3 CrIOXKEHUs1 Bornee KOPOTKUX PACCTOSIHWIA, HanpUMep, Korda nyTu
yTEUKMN NpepbIBaOTCA TOKONPOBOAALLMMM geTansimu. MNMpn 9ToM paccTosiHWS, CoCTaBmsitoLL e MeHee 1/3 OT cooT-
BETCTBYHOLLUMX 3HAYEHUIA, yKasaHHbIX B Tabnuue 5, He yunTbiBatoT. [ns HanpsbkeHui Beiwe 1 575 B (amnnntygHoe
3HayeHne) HeobXoAUMO UCMONBL30BATL U3OMNALMOHHYHO UNX 3a3eMIIEHHYIO METaNNMYecKyto neperopoaky, yaos-
netBopsitoLLyto TpebosaHnsam 6.3.1.

6.3.9 MNMyTun yTeuykun no noBepXHOCTU, MOKPbLITON INEKTPOUIONALUOHHBLIM MaTepuanom

KoHdpopMHOe NoKpbITUE JOMKHO MOKPbIBATh MPOMEXYTKM MeXay NPpOoBOAHWKAMU C Lefblo 3alnTbl UX OT
BMaru 1 rpssu 1 obecneumsaTh 3hdeKTMBHOE AOMNTOBEYHOE repMeTUYHOE YNnoTHeHMe. [NoKpbITUe A0MKHO UMETh
XOpoLLWe aare3noHHbIe CBOMCTBA K TOKOMPOBOAALLMM AeTansaM 1 U3oMNALUMOHHLIM MaTepuanam. MokpsiTue, HaHo-
CMMOe pacrbliieHNeM, OOIKHO MMETb [Ba CIOs.

TpadbapeTHyto MacKy He cUUTaloT KOHOPMHBLIM NMOKPLITUEM, HO €€ MOXHO paccMaTpuBaTh Kak oguH 13
CINOEB MOKPLITUS, €CIN APYrOW CMON HAHOCAT pacrbIfieHWeM W HET NOBPEXAEHWIA B NpoLecce nainku. Mpu ucnons-
30BaHUK ApYrMx METOAOB, HANPUMEP MOrPY>KEHUS, HAHECEHWS NOKPLITUS KUCTbIO, BaKYYMHOW NPOMWUTKA, MOXHO
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f — pnvHa Ny yTeukw; 7 — NpUKIIEEHHAst NEPEropoaka;
M — meTann; 2 — ueHTpa/ibHas MeTa/lInyeckasl YacTb, He noAk/oue-
| — W30MAUMOHHLIN MaTepuar; HA K UCTOYHUKY HanpsiKeHus;

3 — He npuikeeHHasn neperopogka. Beicota pasgenuTens-
HOro yrnyoénenus > D

PucyHok 3 — OnpegeneHuve nyTeil yTeukn (B BO3AYXE)

HaHOCUTb TONIbKO OA4MH CNOW NOKPbITUA. TpadapeTHas Macka, oTBevarwas TpeboBaHUSaM 419 NoKpbITUA Tuna 1
cornacHo M3K 60664-3, cumtaeTcst KOHPOPMHbIM MOKPbLITUEM, U AONO/THUTENIBHOE NOKPbLITUE He TpebyeTcs. N3ro-
TOBUTE/b AO/DKEH NPeAcTaBUTb A0Ka3aTe/IbCTBO COOTBETCTBMA TpeboBaHUAM npuaoxenus F

MpunmeuvuaHme 1— HeobxooMMOCTb NMPOBEPKM COOTBETCTBUSA MOKPbITUS cneuuurkaunum m3rotoButens
HacToAWWMM CTaHOapTOM He persiaMeHTUpyeTCA.

MeTo/4 HaHeceHMs NOKPbITUA Ha nnaTy 4O0/HKeH OblTh Yka3zaH B [LOKYMeHTauuu B COOTBETCTBUU C TpeboBa-
HUAMU K gokymeHTaunm M3K 60079-0. Ecin nokpbITUe cuMTaeTca afeKkBaTHbIM Y TOKONpoBoAALWMe aeTann, Ha-
npumep coegMHEHNS U BbIBOAbl 3/IEMEHTOB BHYTPEHHENO MOHTaXa, He BbICTYNalT M3 MOKPbITUA, 3TO AO/HKHO ObiTb
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yKa3aHo B JOKyMeHTaLnn 1 noaTBePXAeHO npu nposepke. MyTn yTeukn nog nokpbITUEM AO/DKHbI ObiTb B COOTBET-
CTBMM c Tabnuueii 5.

Ecnu HensonupoBaHHble NPOBOAHUKM UM TOKOMPOBOAALLME AeTanu BbiCTynalT 13 nokpbltua, To CUT, yka-
3aHHbI B Tabnvue 5 unn Tabnuue F.2, nau rpynnsl Matepuanos, Kak ykasaHo B F.3.1, pacnpocTpaHsalTcsa Ha
M301AUMI0 U NOKPbITUE.

MpunmMmeyvyaHne?2 — MoHATME «[lyTW yTEUKM MO MNOKPbITUEM» ObIIO Pa3paboTaHO A1 NSIOCKMX MOBEPXHOCTEN,
Hanpvmep XecTKUX nedaTHbIX nnar. M'mMbkne nedvaTHble MNaaTbl AO/MKHbI MMETb COOTBETCTBYIOLLEE YNPYyroe MoKpbITUeE,
KOoTopoe He pacTpeckmBaeTcs. CylleCTBEHHbIE OTK/IOHEHWSI OT 3TOW CTPYKTYpbl TPe6YIOT CneumasibHOro pPacCMOTPEHMS.

6.3.10 TpeboBaHUA K MOHTaXxy neyaTHbIX nnat

Mpwn oNnHe Nyt yTeukn 1 3NeKTpUyYecknx sasopax, BANAIOLWNX HA NCKPO6e3onacHOCTb aneKkTpoobopyaosa-
HMSA, neyaTHas njaTta A0/DKHA OTBeYvaTb crefywmm TpeboBaHnamM (CM. PUCYHOK 4):

a) ec/iM Ha neyvaTHyto naaTy HaHeceHoO KOHPOpPMHOoe NOoKpbITME B COOTBETCTBUM C 6.3.8, TpeboBaHus 6.3.3
1 6.3.7 [OMKHBI PACMNPOCTPAHATHLCA TOSIbKO HA TOKONPOBOAALLME YAacTU, KOTOPbIE BbICTYNAOT U3 NOKPLITUA, BK/IO-
yas, Hanpumep:

- neyaTHble NPOBOAHUKN;

- cBOGOHYI0 NOBEPXHOCTb NeyaTHol nnaTbl, KOTOpas NOKPbITa TO/IbKO C OAHOM CTOPOHbI;

- HEM30/IMPOBaHHbIE YacTN 3/1IEMEHTOB, KOTOPble MOTYT BbICTyNaTb U3 NOKPbITUS;

b) Tpe6oBaHNA 6.3.8 AOMKHbI PACNPOCTPAHATLCA Ha 3/IeKTpUUYEckue Lenu Wim 4acTu uenei, a Takke Ha
3N1eMEeHTbl BHYTPEHHETo MOHTaXa, ecniv NOoKpbITUe 3aKpbiBaeT TOKONOABOASLL e BbIBOAbI 3/IEMEHTOB, MecTa naii-
KW M NpoBOAALLME YACTU TOObLIX 3/IEMEHTOB;

C) ecnin 3N1IeMeHT YCTaHOB/IEH Haf neyaTHbIMW NPOBOAHUKAMMN Ha naTe Wiv B6NN3M HUX, He06XoAMMO pac-
cMaTpmBaTb BO3MOXHOCTb HEYUYMTLIBAEMOr0 MOBPEXAEHNA MEXAY TOKONPOBOASLLEN YacTbio 3/IeMeHTa 1 neyar-
HbIM MPOBOAHWKOM, 3a UCK/TIOYEHUEM C/lyyaeB, Korga:

1) n3onaumsa mexay TOKONpoBOASALLE YacTbio 31eMEHTA 1 NeYaTHbIM NPOBOAHMKOM yA0BNeTBOpsSeT Tpebo-
BaHMaAM 6.3.1 wm

2) noBpexaeHve co3gaeT MeHee onacHble YC/10BuS.

a a

a

c b

1
a — [nata ¢ 4YaCTU4HbIM NOKPbITU- b — Mnata ¢ nalikoi BbICTynawwmnx BblIBOAOB
em pe3ucTopos
a
¢ — [naTta ¢ naiikoi 06pe3aHHbIX nnn noAaorHyTbiX BbIBOAOB PE3NCTOPOB
MpumeuaHne — TosWMHA NOKPLITUA AaHa He B MacluTabe,

a — npuMeHslOTCA TpeboBaHuA K 3a3opy 6.3.3;
b — npumeHsOTCA TpeboBaHMA K A/INHE NyTU yTeukn 6.3.7;
C — NPUMEHSIDTCA TpeboBaHNA K AJ/IMHE NyTU yTeukn 6.3.8

PUCYHOK 4 — TlyTW yTEUKU W 3N1eKTPUYECKMe 3a30pbl Ha NeyaTHbIX njatax
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6.3.11 PaszaeneHne 3azeMiieHHbIMU 3KpaHaMM

Mpwn ncnonb3oBaHUK 3a3eMNEHHOMO METaNIMYECKOro 3KpaHa Mexay LensiMi U UX YacTsIMU aKpaH U fto-
60e coegnHeHNe C HUM AOSMKHbI ObITb paccuUTaHbl HA MakCUManbHbIA ANUTENbHBIA TOK, KOTOPbLIA MOXET NpoTe-
KaTb B COOTBETCTBUM C pasgesiom 5.

CoeavHeHWe, BbINOMHEHHOE C MOMOLLIbIO pasbeMa, AOMKHO YAOBNeTBOPATL TpeboBaHusm 6.5.

6.3.12 BHyTpeHHAA NpoBoAKa

Msonaums, 3a McknoveHnem naka v nogo6HbIX NOKPLITAN 4Ns TPOBOAHWKOB BHYTPEHHEN MPOBOAKN, A0MKHA
paccMaTpuBaTbCs Kak TBepAast u3onaums (cm. 6.3.5).

PazgeneHune mexagy NpoBoAHVKAMU AOSMKHO onpeaenstbes CyMMOW pagunanbHOWM TOMWUHBLI TBEPAOR N30-
UMM Ha NpoBoAdax, NPONOXKEHHbIX B BAe OTAebHBIX MPOBOAOB U ChOPMUPOBAHHbLIX B rpynny NpoBoAOB
(kryThl) Mnu B kabene.

PaccTosiHua mexay nposogamu Mckpobe30nacHOM U MCKPoOoNacHOW Lienei 40MKHO COOTBETCTBOBATL 3Ha-
YeHUsIM, yKasaHHbIM B Tabnuue 5 ¢ yyeTom TpeboBaHuii 6.3.6, 3a UCKITIOMEHNEM CleayoLnX CyYaes:

- NpoBoda Uckpobe3onacHOM UMM NCKPOOMACHOM LIeNK 3aKNoYeHbl B 3a3eMITEHHbIA 3KpaH Unn

- N30MALMS XXMM MckpobesonacHbIX Lienen ypoBHel «ibx» 1 «icy cnocobHa BelgepkaTb AecTByoLLee UCTbl-
TaTensHoe HanpskeHne 2000 B nepemeHHoro Toka npu ucnelTaHuu cornacHo 10.3.

MpumeyaHune— OgHUM u3 meTodoB obecneveHnst N3onsAUMM, CnocobHONM BblaepXaTh Takoe UchbiTaTernbHoe
Hanpaxexdue, aBndaeTcd ncnonb3oBaHue VI30]'IF|LI,VIOHHOﬁ pr6Kl/I noeepx uenwu.

6.3.13 Tpe6oBaHUA K aINEKTPUYECKOMN NPOYHOCTHU

Maonsaums mexagy nckpobesonacHol Lenbio 1 KOPNyCcoM WU 3a3eMIeHHbIMK YacTsiMK anekTpoobopyaosa-
HWS1 OIMKHA BblAepXKMBaTb UcnbiTaHne no 10.3 npu acpdekTMBHOM UCNbITATENBHOM HaMPSKEHNN NEPEMEHHOro
TOKa, paBHOM YABOEHHOMY HarpsikeHUo nckpobesonacHoi Lenu, Ho He meHee 500 B.

Ecnu uenk He cooTBETCTBYET 3TOMY TpeboBaHMo, 0060pyaoBaHME AOMKHO ObITh MPOMAaPKUPOBAHO 3HAKOM «X»
1 JOKYMeHTaLmMs 4oSKHa cogepXkaTb MHcbopMaLmto, Heobxoaumyto 415 NpaBUIbHOro MOHTaxa.

Msonsumnsa mexay nckpobesonacHol 1 MCKpOoOoMacHoM Lienbio JA0MKHA BblAepXKMBaTh AeNCTBYHOLLEE UCTbI-
TaTenbHoe HanpshkeHne nepemMeHHoro Toka, pasHoe (2U + 1000) B, Ho He meHee 1500 B, rae U — cymma gen-
CTBYOLLMX 3HAYEHWIA HAMPSXKEHWIA COOTBETCTBYIOLLMX IMIEKTPUUECKUX Lienei.

Ecnu npoboii mexay aneKkTpuyeckn He cBsi3aHHLIMKU Mexay coboli nckpobesonacHbIMU LENSMN MOXKET
MpUBECTU K co3aaHnio Hebe3onacHbIX YCNOBUIA, U30MALMUS MeXay TakuMK LensiMy J0MKHA BbliAepKuBaTh Ael-
CTBYylOLLee UCTbITaTeNlbHOE HanpsbkeHne nepemMeHHoro toka, pasHoe 2U, Ho He meHee 500 B, rae U — cymma
OEeVCTBYIOLLMX 3HAYEHUIA HanpsbKeHW nckpobesonacHbIX Lenei.

6.3.14 Pene

B HopManbHOM peXxMmMe HOMMHAaINbHbIE 3HaYeHNSI TOKA W HAaNPSHKeHUS Ha KoHTakTax pene, obMoTka KoToporo
BKIHOYeHa B UCKpobesonacHyo Lienb, He A0SMKHbI MpeBbILLaTh yKazaHHbIX M3roTOBUTENEM, a KOHTaKTbl pere He
OOIMKHbI KOMMYTUPOBATE Ha OTKIOYeHKe Bonee 5 A adhdekTBHOro Toka nnm 250 B adpdhekTuBHOIro HanpsixeHus,
unn 100 B-A mMolWHoCcTU. ECcnin 3HaveHus1, KOMMYTUpyeMble KOHTakTaMu, He npesbiwaT 10 A unu 500 B-A,
3HaYEHUsI ANTUHBI MYTER YTEYKM 1 SNEKTPUYECKNX 3a30p0B 13 Tabnuubl 5 A0MmKHbI ObITE YABOEHbI.

Mpu Bonee BbICOKMX 3HAYEHUSIX TOKA U HAMNpPsiKeHUs1 McKpobesonacHble 1 UCKpoonacHble Lenu MoryT BbiTe
nogkoyeHbl K 0gHOMY pene, TOMbKO eClM ero KOHTaKTLI pasaenieHbl 3a3eMIeHHON MeTanIMYeckon Unm N3onsaum-
OHHO NeperopoaKkon B COOTBETCTBMM € 6.3.1. Pasmepbl Neperopodki OSDKHbI yUUTbIBATb MOHU3AUMIO NpuK paboTe
pene: B TakUX criydasx ArvHa nyTu YTEUKW U anekTpudeckne 3a3opbl A0MKHbI BbITb 6oMbLUe NPUBEAEHHbIX B
Tabnuue 5.

Ecnuny pene ecTb KOHTaKTbl B UCKPOOe30MacHbIX LEeNsX 1 Apyrime KOHTakTbl B UCKPOOMACHbIX LiensiX, UCKpo-
Ge3onacHble 1 UCKpoonacHble KOHTaKTbI A0MKHBI ObITb pazaeneHbl U30NALUMOHHON N 3a3eMNeHHOM MeTannyec-
KOW Neperopoakoii, COoTBeTCTRYOLLEN 6.3.1, B gononHeHWe K TpeboBaHnsamM Tabnuubl 5. KoHCTpyKUWs pene gon-
)Ha BbITb TakoBa, YTOObI HAapyLLEHHbIE U NOBPEXAEHHbBIE KOHTaKTHbIE YCTPOWCTBA HE MOTIM NepeMeLLaTbCst Unn
yXyALlaTh LIeNIOCTHOCTb pasaeneHns Mexay McKpobesonacHbIMK U MCKPOOMACHbLIMU 31EKTPUYECKUMN LIeNsiMU.

B kauecTBe anstepHaTUBbI, pa3geneHus B pene MoryT ObiTb OLeHEHbI B COOTBETCTBUM C NpunoxeHneM F, ¢
y4eTOM YCIIOBMWI OKpYXKatoLLLel cpefbl U KaTeropunii nepeHanpsikeHnsl B COOTBETCTBUN € NpunoxkeHnem F. B aTom
criydae Takke NPUMEHSIFOTCA yKkasaHHble Bbille TpeboBaHWS K 3a3eMeHHbIM MeTanNUHYeCKUM U M30MSALUOHHBLIM
neperopoakam. Ecnu nsonsuuoHHas unv Metannuyeckas 3asemMneHHas neperopojka 3akioveHa B 3akpbITyio
obonouky pene, To NpuMeHsitoTcs TpeboaHua 10.6.3 K 3akpbITo 060M04Ke pene, a He K U30NSILMOHHON UK
MeTanM4ecKor sa3eMreHHoN neperopoaxe.

6.4 3awmTa oT nepemMeHbl NONAPHOCTU

B nckpobesonacHoM anekTpoobopyaoBaHMmn AormkHa ObITb 06ecrneyeHa 3alyTa oT HapyLUeHWs BUaa B3pbl-
BO3aLLMTbI B pe3ynbTaTte U3MeHEHWs MOMSPHOCTU MUTaHKSA UCKpobe3onacHoro anekTpoobopyaoBaHust U coeam-
HeHWA Mexay anemeHTamu batapeu. [1ns aToi Lienun gonyckaeTcs UCNonb3oBaHWe 04HOro AMoaa.
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6.5 3aszemnsioLine NpoBOAHUKU, pa3beMbl U 3aXKUMbI

B cnyyasx, korga sasemneHune, Hanpumep, ob6onoyek, NPOBOAOB, METANTMYECKUX SKPaHOB, NPOBOAHWUKOB
nevaTHbIX MNaT, KOHTAKTOB LUTEeNcenbHbIX coeguHUTenein n bapbepoB BeaonacHOCTY Ha guodax Heobxogmmo ans
obecneyeHns B1uaa B3pbIBO3ALNTLI, NNOLLAAL MONEePEUHOro ceYeHns MPOBOAOB, COEANHUTENbHBIX YCTPONCTB 1
3aKUMOB, UCMOMb3YEeMbIX A1 3TON Lenn, AomkHa ObITb paccumMTaHa Ha AnnTesnbHoe BO3AENCTBME MaKCMarbHO
BO3MOXXHOIrO TOKa MO YCMOBUAM, yKasaHHbIM B pasgene 5. OneMeHTbl JOMKHbI Takke oTBeYaTb TpeboBaHNAM
pasgena?.

Ecnu pasbemM coaepXXnT 3a3eMrneHHble Lenn U BU B3pbIBO3aLLMThI 3aBUCUT OT 3a3eMi1eHUs Lenn, pasbem
AoSKeH BKNtoYaTh B cebs He MeHee TpeX HesaBMCUMMbIX 3a3eMISOLLMX MPOBOAHMKOB ANs UCcKpobesonacHbIX
Lenei ypoBHS «ia» U He MeHee ABYX 3a3eMINSOLLMX NPOBOAHUKOB ANst UCKpobesonacHbIX Lieneil ypoBHs «ib»
(CcM. pucyHoK 5). 3azemnsioLme NPOBOAHNKM AOSMKHbI ObITh coeanHeHbl NapannensHo. Ecnn pazbem MoxeT ObITb
OTCOeAVHEH Mo YoM, Ha KaXKAoM KOHLEe coeanHnTens unu Bbrman Hero 4OmMKHO BbiTh NpegyCcMOoTpeHo 0aHO
coeVHeHve.

i/\ 7N /N |
.
a — Tpu He3aBUCUMBIX coeau- b — Tpu coeguHUTENBHBIX 3NEMEHTA,
HAOLWUX 3MeMeHTa He ABNAKLMXCA HE3aBUCUMbBIMU

PVICyHOK 5— I'Ipmmepbl HE3aBUCUMbIX W HE ABMNAKWNXCA HE3AaBUCUMbIMU 3NMEMEHTOB

3aXUMbl OSMKHbI ObITb 3aLUULLEHbI OT CAMOOTBUHUYMBAHMWS, U X KOHCTPYKLMST OSKHA UCKToYaTE CMeLLe-
HVe NodKItoYaeMbIX MPOBOAHNKOB. Hagnexalumin KoHTakT 4oSKeH ObITb obecneveH 6e3 paspyLleHns NPOBOAHN-
KOB, B TOM YKCIe U 4N1s1 MHOTOXWUITbHOMO MPOBOAA, MPUMEHSAEMOTO Ha 3aXknMax Anisi nogcoeanHeHns NpoBoAHM-
KOB Hanpsimyto. KOHTaKT B 3aknMax He JOSKeH HapyLlaTbesl Npy U3MeHEeHUsIX TeMnepaTypbl B HopMasibHbIX yCro-
BUSIX paboThl. 3aXKUMbI, MpegHasHa4YeHHble 4N NoAcoeANHEHNSI MHOMOXUIbHBIX NPOBOAHMKOB, AOMMKHBI CoAep-
XaTb YNpyrui NpOMEXXYTOUHbI 3NIEMEHT, UCKITouatoLWMn NOBpeXaeHNsi MPOBOAHNKOB. 3a)KMMbI ANs NPOBOAHU-
KOB ceveHneM MeHee 4 MM AoMmkHbI BbITb paccunTaHbl Ha NOAKMOYEHUE NPOBOAHUKOB C MeHbLLE NNoLLaabo
ceveHus. 3aXUMbl, KOTOPbIE COOTBETCTBYIOT TpeboBaHusaM cTaHgapTa MOK 60079-7, cuntatoTcs COOTBETCTBYIO-
LMW 3TUM TpeboBaHNSM.

Hegonyctumo cnegytoulee:

a) NCMonb30BaTb 3aXKNMbI C OCTPLIMU KPOMKaMMU, KOTOPbIE MOTYT MOBpeanTb NPOBOAHUKN;

b) ncnonb3oBaTh 3aXMMbI, KOTOPbLIE MPY HOPMANbHOM 3aTAMMBAHUN MOTYT BPAaLLATLCS, CKPYYUBATLCS UK
aedopmMrpoBaThCS;

C) NCMONb30BaTh U30NSILMOHHbIE MaTepuarbl, NepedatoLine KOHTakTHoe AaBneHmne.

6.6 NepmeTnsayun

6.6.1 O6wwue Tpe6oBaHUA

Ansa nckpobesonacHoro anekTpoobopyaoBaHWs BCe Lienn, NogcoeqnHeHHbIe K 3annTbiM TOKONPOBOASLLNM
aetanam n{(unun) anemeHTam, U(Mnun) Hen3oIMpPOBaHHLIM TOKOMPOBOAALLMMK AeTansiM, BbICTYNAOLLNM U3 KOM-
nayHaa, 4omkHbl BbITb MckpobeszonacHbIMU. MoBpeXaeHNS BHYTPY 3a5IMBOYHOTO KOMMayHAa AOKHbI YYUTLIBATE-
CS1, HO BO3MOXHOCTb BOCMIaMeHeHMs B3pbIBOOMACHOW CMEeCK BHYTPY KOMMayH4a He yYMThIBaLOT.

[ns cBaAzaHHOro anekTpoobopyaoBaHnsa HeobXoAMMO OLEHMBATL MOBPEXAEHWS BHYTPY 3a5TMBOYHOMO KOM-
nayHga.

Ecnu anektpuyeckue Lenu, noacoeamHeHHbIe K 3anuTbiM TOKONPOBOASLLIM YACTAM U(UMK) anieMeHTam U(1nm)
HEeN30MPOBaHHLIM TOKOMPOBOASALLMMM AETANAM, BbICTYNAOLLIMM U3 KOMNayHAa, He ABNSATCS nckpobesonacHbl-
MW, OHW OOSDKHBI UMETh B3PpbIBO3aLLUTY ApYrnx Buaos B cootseTcTBUM ¢ M3K 60079-0.

lepmMeTnaaumns MOXET ObITb BbINOMHEHA LUTAMMOBKOW, (POPMOBKOW UMW 3a5UBKON.

MpumeHsieMasn repmeTU3aLIMA A0MKHA OTBEYaTb crneyolum TpeboBaHUsaM, U Npu HeobXoAMMOCTH 3TO
TakKe pacnpocTpaHseTCs Ha AWK 4Ns repMeTUsaLmnmn Uinm Yact 060104KN, MCNoSb3yeMble Npu repMmeTusaLmm:

a) MMeTb pabouyto TeMnepaTypy, onpeaeneHHyo U3roToBUTENeM KoMnayHaa unv obopyaosaHusi, KoTopast
OOIMKHa BbITh HEe MeHee MakCUManbHOW TeMnepaTypbl 1l060ro sfeMeHTa B yCoBUSX repMeTUsaLm;
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b) B kayecTBe ansTepHaTVBbLI NPX TEMNepaType arieMeHTa Bbille pabovei TemnepaTypbl KomnayHaa Heobxo-
OMMO MoKasaTb, YTO yKasaHHbIA 3aNieMeHT He NpUBeAeT K NoBpexaeHuo komnayHaa. MNpu Temnepatype KomnayH-
Aa, NpeBbILLaloLLel ero HoOMUHanNbHYH TemMnepaTypy Npy NpoACIKUTENbLHON paboTe, He AOMKHO HabnogaTbes
HWKaKUX BUOUMbIX MOBPEXAEHWIA, HANpUMep TpeLLMH B KoMnayHae, 0OHaXKeHUs1 repmMeTU3MpoBaHHbIX Y310B, OT-
crnavBaHus, HedonycTMMORN ycaakun, BCyYMBaHUs, pacluensieHns Unn pasynpodHeHns, CNOCOBHbIX HApPYLLUTb
BMA B3pbIBO3aLLMTEI. Ha KoMnayHae Takke He AoSkHO HabnogaTbcsl MPU3HAKOB Meperpesa, KOTopbld Mor Bbl
oTpuUAaTensLHO NOBMNUATL Ha BUA B3PbIBO3ALLUUTI;

C) MaTepuan KoMnayHia 4omKeH UMeTb To 3HadeHne CUT, koTopoe ykazaHo B Tabnuue 5 v npunoxeHun F,
€CNn Kakne-nMbo HeU3oIMpPOBaHHLIE TOKOMPOBOASALLME AeTanu BbICTYNAT U3 KOMMayHaa;

d) Tonbko MaTepuarnkl, oTBevaroLLue TpeboBaHUAM UCTbITaHWs Mo 10.6.1, MOTyT UMETb OTKPLITYHO U HesalLLu-
LLIeHHYI0 cBOBOAHYH0 MOBEPXHOCTL, 0OPa3yHoLLYH0 YacTb 0D00UKY;

€) UMeTb XopoLLMe afre3noHHbIE CBONCTBA KO BCEM TOKOMPOBOASALLNM AeTarsiM, afieMeHTaM BHYTPEHHero
MOHTa)a, 3a UCKITHYEHEM criydaeB, Korga OHW pasMeLLieHbl B 0060/104Ke W NMOMHOCTLIO 3aNUThl KOMNayHAOM;

f) 3anvBOYHbLIV KOMNAyHA He OOMKEH codepXaTk MONOCTEN, 3a UCKMKYEHWeM CryyYaeR, Koraa paspelleHa
3anMBKa KOMMOHEHTOB, coaepXaLluux NonocTh (TpaH3UCTopbI, pene, NPeaocXpaHuTenM uT. 4.);

g) UIMeTb pogoBoe HaMeHoBaHWe 1 0bo3HauYeHne TMNa, ykasblBaeMble M3roToBUTENeM KoMmnayHaa.

Mpu™meyaHwne— [lononHutenesHble TpeboBaHUs NpUBEAEHbI B Npunoxernumn D.

6.6.2 N'epmeTU3auunsa, ucnonb3lyemas Ans UCKNOYEHUS B3pbiBOoONacHoOW cpeabl

3anuBka, crnons3yemMas 4Ans UCKMYeHNs KOMNOHEHTOB M UKpOOe3onacHbIX Lienei OT B3pbIBOOMNACcHON cpe-
Abl, AOMKHa COOTBETCTBOBATL 6.3.4.

Mpu ncnonb3oBaHN OPMOBKM ANS UCKITHOYEHWS] KOMTMOHEHTOB 1 MKpobesonacHbIX Lener oT B3pbiBoonac-
HOI cpedbl MMHUMAaNbHast TONLLMHa CBOBOAHOM MOBEPXHOCTH A0SHKHA COOTBETCTBOBATL Tabnuue 5 (pucyHku D.3a
n D.3b).

B nckpobesonacHom obopyaoBaHuu, rae KomnayHa UCToMb3yoT AN YMeHbLUEHWUsS] BEPOATHOCTW BOCMa-
MEHEHWS ropsvnX KOMMOHEHTOB, HanpruMep AMoA0B U Pe3nCTOPoB, 06BbEM M ToMLWMHA KoMNayHaa A0S KHbI YMeHb-
LUNTb MaKCMMaskbHyo TemnepaTtypy KoMnayHaa Ao HeobX04UMOro 3Ha4YeHus!.

MpumedyaHwue— lNpumepsbl NpumeHennst 6.6.2 — NpegoxpaHUTenu, Nbe303NeKTpu4eckne yCTponcTea ¢
KOMMOHEHTaMW MOAABMNEHNSI U YCTPOWCTBA, HaKanmnvBawLwmue SHEPruiD ¢ KOMMOHEHTaMK NOAABIEHUS.

7 Tpe6oBaHusA K anieMeHTaM, OT KOTOPbIX 3aBUCUT UCKpOo6Ge3onacHoOCTL

7.1 Harpy3ka UCKpoO3alWMUTHbIX 3N1eMeHTOB

Ans uenewn ypoBHeln «ia» 1 «ib» kak B HOpManbHbIX, Tak ¥ B aBapUiiHbIX pexkuMmax paboTbl, yKasaHHbIX B
pasgene 5, ntobble a1eMeHTbl, OT KOTOPbIX 3aBUCUT BUA, B3PLIBO3ALLMTLI, AOMKHBI ObITb HAarpy»keHbl He 6onee Yem
Ha 2/3 oT HOMUHAMbHbIX 3HAYEHWI ToKa, HANPSHKEHUS U MOLLHOCTY B 3aBUCUMOCTU OT YCIOBUIA MOHTaXa 1 pabo-
yero gvanasoHa Temnepatyp. [ns uenen ypoBHS «ic» B HOpMabHbIX YCIOBUSIX 3KCNyaTaumMmn afieMeHTbl, OT
KOTOPbIX 3aBUCUT BMA B3PbIBO3ALLUTLI, HE JOJTKHBI ObITh HarpykeHbl 6onee, Yem Ha X MakCUManbHble 3Ha4YeH s
TOKa W HanpshkeHusl, n He Bonee Yem Ha 2/3 NX MOLLHOCTU. BT MakcUManbHble HOMUHANbHBLIE 3HAYEHWUS O MKHbI
OblITb HOPMAaSbHLIMU MPOMBILLITEHHBIMU 3HAYEHUSIMU, YKA3aHHBIMW N3rOTOBUTENEM 3/1EMEHTOB.

Ans uene ypoBHeR «iax, «ib» 1 «ic» TpaHchopMaTopbl, MpegoXpaHUTeNn, TepMorpeaoxpaHuTenu, pene,
ONTPOHbI U BbIKNOYATENN A0STKHBI paboTaTk Npu HOMWHANBHOI Harpyske, obecneumBatoLLein X HopManbHoe yH-
KLMOHNpOBaHMeE.

Heobxoanmo Takke yunThiBaTh BAUSIHUE YCIIOBUA MOHTaXa 1 KonebaHuii TemnepaTypbl OKpy»KatoLLen cpe-
Obl, YKazaHHbIX U3rotoBuTenemM obopyaoBaHms U B TpeboBaHWSX K BIIUSIHUIO OKpYXKatoLLern cpedbl U K aKcnyaTta-
uuoHHow Temnepatype M3K 60079-0. Hanpumep, ons nonynpoBoAHWKa paccerBaemasi MOLLHOCTb He JOSMKHa
npeBbIlWAaTh 2/3 3Ha4YeHUs MOLLHOCTHW, KOTopasi onpeaensieT MakcumarnsHO AoMyCTMMYHo TemnepaTypy nepexoga
B AaHHbIX YCIIOBUSIX MOHTa)a.

HomuHanbHble XapakTepUCTUKA 31eMEHTOB A0SKHbI ObITh, KaK yKa3aHo BhiLLe, NPU NOAKHYEHNUM K lobomy
apyromy o60pyaoBaHuto, UCMONb3yeMoMy B 6e30MacHol 30He, HanpuMep BO BpeMsl 3apsiakv, TeKyLLero Texob-
CNYXNBaHWS, 3arpy3Kkn AaHHbIX, B TOM Y/ACME C Y4ETOM HeMcnpaBHOCTEN B CKpobeszonacHoM 0bopyaoBaHUN.

TpeboBaHWs AaHHOrO pasfesa He pacnpoCTPaHSTCA Ha BCTPOEHHbIE pasbeMbl 4115 MporpaMmMnpoBaHms,
KOTOpbIe He AOCTYMNHbI A5 NONb30BaTENs U UCTONb3YHTCSA TOMbLKO MPU U3rOTOBNEHWUMW, PEMOHTE UK NMPOoBEpKe.

Ecnu peancTop 1 KoHaeHcaTop NoaktoveHbl NocnegoBaTeNnbHo Ans 3aWuThl OT paspsiga KoHgeHcaTopa,
MOXHO CHWTATb, YTO 3HAYEHWE paccenBaeMoii MOLLHOCTY peancTopa B BaTTax paBHo CU? |, rae C — 3HadeHue B
dapagax, U — 3HauyeHWe B BOMbTAX.
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JeTarnbHble UCNbITaHUSA UM aHaNN3 3/1EMEHTOB W Y3I10B 371EMEHTOB TS ONpeaeneHns napamMeTpos, Hanpu-
Mep HanpsbKeHUs U TOKa, K KOTOPbIM MPUMEHSIOT KoadduLMeHTbl 6e3onacHOCTH, He MPoBOAAT, MOCKOIbKY KO3d-
rLmMeHTLI 6e30MacHOCTM B COOTBETCTBUM € 5.2 1 5.3 ncknioyaoT HeobXxoaNMOCTb B AeTarnbHbIX UCTIbITAHWSIX UMK
aHanuse. Hanpumep, cTabunnTpoH, 4Nst KOTOPOro N3roToBMTENb YKasan napameTpbl 10 B + 10 %, gomkeH pac-
cMaTpuBaThCs Kak yCcTpoicTBo Ha 11 B 6e3 HeobxoauMoCT yunTbIBaThL Takme apdekThl, Kak NoBbILEHUE Hanps-
XKEeHUS BCreACTBME YBENMYEHUS TemnepaTypbl.

MpumedyaHwue — lpu onpegeneHn HOMMHANBLHOW MOLLHOCTU UMW TemnepaTypbl nepexoga Heobxoaumo
YHUTbIBaTb YCIOBUA MOHTa)a N TeMnepartypy OKpyXawuien cpefbl, Kak yka3daHO BbllLe.

7.2 BHyTpeHHUe coeAnHUTENbHbIE YCTPOMCTBA, pa3beMbl NNaT U 3NeMeHTbI

OTU coeanHNTENN AOMKHBI BblTb CKOHCTPYNPOBaHbI TaKUM 06pa3oM, YTOObLI UCKTHoYanack BO3SMOXHOCTb UX
HenpaBUbHOTC COeAUHEHUS U B3aMMO3aMeHSIEMOCTU € ApYrMMU COeAUHUTENAMM, YCTaHOBIIEHHBIMU B 311eKT-
poobopyaoBaHUK, UK UAEHTUDULIMPOBAHLI TAKUM 06pa3om, UToBLI HerMpaBUbHOe CoeAIMHEHUe CTano o4eBma-
HbIM.

Ecnv Bna B3pbIBO3aLLWTLI 3aBUCUT OT COEAMHEHUs], TO 0OPLIB LIen B coeauHUTENe OOMKEH CHMTATLCS
YUYUTbIBAEMbIM MOBPEXAEHNEM B COOTBETCTBUU C pasaeriom 5.

CoeanHnTenNb, Yepes KOTopbI MPOXOAAT Lienu 3a3eMieHuns], 4OMKeH ObITb CKOHCTPYMPOBaH B COOTBETCTBUM
€ 6.5, ecnv B B3pbIBO3ALLMUTLI 3aBUCUT OT 3a3EMITEHNUS.

7.3 MNMpepoxpaHuTtenu

[na 3aWmTbl 3N1IEMEHTOB OT Neperpy3ok MOryT UCMONb30BaTLCS NpeaoXpaHuTenu, Npy 3ToM crieayeT UCXo-
AWTb U3 TOTO, UTO 3HAaYeHKe ANUTeNbLHO NpoTekatoLLero Yepes npegoxpaHutens Toka coctaenseT 1,7 1,. Conpo-
TUBIEHWE NPeAoXPaHUTENS B XOI0AHOM COCTOSIHUM MpY MUHUMASILHOW TeMnepaType oKpyKatoLLeh cpeabl MoXeT
BbITb NPUHATO Kak HernoBpeXxaaeMoe ConpoTUBMEHWe, COOTBeTCTBYLLee 8.4 B LieNnsx orpaHuyeHus Toka. Mpu
OTCYTCTBUU MHGPOPMALMM OHO MOXKET BbITh MPUHSATO B KA4ECTBE MUHUMArIbHOMO CONPOTUBAEHWS NPY MUHUMANBHON
yKasaHHOW Temnepatype oKkpyxatoLlel cpeabl, ecniv 0Ho namepeHo Ha 10 obpasLiax B COOTBETCTBUM C Tpebora-
Husimu 10.4. Bpema-TOKOBbIE XapaKTepUCTUKU NpeaoxXpaHUTenen AoMKHbI rapaHTUPOBaTh, YTO MakcMMarbHble
napameTpbl 3aLLMLLAEMbIX 3/IEMEHTOB He MnpeBblLLeHbl. ECnu nsrotoBntenem He ykasaHbol BpeMs-TOKOBbIE Xapak-
TEPWCTWKM NpedoxXpaHuTens, Heobxog4nMo NPoBECTM TUMOBbIE UCTIbITAHWUS B cOOTBETCTBUN € 10.4 He MeHee YeM Ha
10 obpasLax. OTo UcnbITaHWe NokasbiBaeT CNOCOBHOCTL 3alLMLLIaeMOoro aneMeHTa Bbiaepkatb 1,5-kpaTHyto Ha-
rpysKy noboro nepexoHoro npoLecca, KOTOpbIA MOXeT UMeTb MecTo, ecnu U, NpUnoXeHo Yepes npeoxpaHu-
Tenb.

MpedoxpaHnuTenu ans ypoBHei «ia» 1 «ib», KoTopble MOryT MPOBOANTL TOK MPY pa3MeLLLeHUN BO B3PbIBOO-
NacHbIX 30HaX, AOMKHbI BbITb FePMEeTU3NPOBaHbLI B COOTBETCTBUN C 6.6.

MeperopaHne npegoxpaHTenei Ans ypoBHs «ic» He y4MTbIBaAOT Npy onpegesieHn TenoBoro Bocniame-
HeHWsl.

Mpw repmeTU3aLMM NpeaoXpaHUTENst KOMNayHA He A0MKEH MPOHUKATL BHYTPb NPeAoXpaHUTENs, YTO A0MK-
HO BbITb NPOBEPEHO UCTbITAaHUSIMK Ha 06pa3Lax B cooTBeTcTBUN ¢ 10.6.2, NN n3roToBUTENb AOMKEH rapaHTUpOo-
BaTb BO3MOXHOCTb €ro 3annBk/. B kauecTBe ansTepHaTUBbI NpeJoXpaHUTeNb repMeTUINPYIOT 40 3a5UBKU.

3ameHa npegoxpaHuTenen, NCnonb3yeMbIX Ans 3aLluUTel 3NeMEHTOB, A0MKHA BbiTe BO3MOXHA TOMLKO MNOC-
e 0TKpbIBaHWSA 060104KN 3rekTpoobopyaoBaHus. Ha npegoxpaHuTene unu Bnmnsu Hero AokHbl 6b1Tb HaHeCEHbI
€ro TN M HOMWHambHbIN TOK I, v gpyrue xapakTepucTrky, MMetoLLye 3HaveHne ans obecnedeHns nckpobeso-
MacHOCTU.

MpeaoxpaHuTeny AoMKHbI UMeTb HOMUHaNbLHOE HanpsikeHne He MeHee U, (unun U, B nckpobesonacHom
aneKkTpoobopyaoBaHUKM U Liensix), Npy aToM TpeboraHUs Tabrnuupsl 5 Ha HUX He pacnpocTpaHstoTesl. KoHcTpyupoBsa-
HWe NpedoxpaHuTenel 1 ux gepxaTtenei MOXET OCYLLEeCTBMAATLCS Mo 06LLEeNpOMbILLNEHHBIM CTaH4apTaMm, a cro-
€06 1X MOHTaXa He A0MKEH YMeHbLLIaTh 3a30pbl, MYTW YTEUKW U pasaeneHus, obpasyemMble npeaoxpaHuTenem u
ero gepxatenem. Korga sto Heobxoammo Anga obecrnedyeHns NckpobesonacHOCTH, 3a30pbl C APYrMMIU YacTsIMU
Lenun AoSKHbI COOTBETCTBOBATH 6.3.

MpwumeyaHwune— [JonyckaeTcss CNONb30BaHME MUKPONPEAOXpaHUTENeN, COOTBETCTBYIOWMX Cepun cTaHgap-
ToB M3K 60127.

MpepbiBatoLLas cnocobHOCTL NpeoXpaHUTeNst AormKHa BbITh He MeHee MakcUMarnbHO BO3MOXHOIo ToKa
Lenu, B KOTOPOI OH ycTaHoBIeH. [N cucteM anekTpocHabxeHns ¢ HanpsbkeHnem ao 250 B nepemeHHoro Toka
BO3MOXHbI TOK MpUHKMMatoT paBHbIM 1500 A nepemeHHoro Toka. [MNpepbiBatoLLyto cnocobHOCTL MpegoxpaHnTens
onpegensitoT B cOOTBETCTBUM € cepuell ctaHgapToB M3K 60127 nunu ANSI/UL 248-1, 1 n3roToBUTENb OOMKEH
yKasaTb 3Ha4eHWe npepbiBatoLLell CNoCoBHOCTU B OKYMEHTaLNN.

MpumMeuaHune— B HEKOTOPLIX YCTAHOBKAX MOIYT BO3HMKaTb 60Mee BbICOKME BO3MOXHbLIE TOKM, Hanpumep npu
6onee BbICOKMX HanpsXeHnsax.
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Ans orpaHnyeHnst OKMaaeMoro Toka 4o 3Ha4YeHUS, COOTBETCTBYHOLLErO HOMUHANBLHOW NpepbiBatoLLen cro-
COBHOCTY MPpefoXpaHUTENS], MOXKET UCTIONbL30BAaTLCS TOKOOTPaHNYNTESIBHOE YCTPOMCTBO, KOTOPOE AOSTKHO ObITh
HenoBpexaaeMbIM B COOTBETCTBUM C pa3aesnioMm 8, a ero HoMuHasbHble 3HavYeHUs OOMKHbI BbITb cneayoLmmMm:

- HOMWHanbHbIA ToK: 1,5 - 1,71;

- HOMWHarbHoe Hanpsbkernve: U, nnu U;

- HOMUHaNbHAaA MOLLHOCTL: 1,5 (1,71,)? X MaKcUManbHoe CoNpOTUBNEHUE TOKOOrPaHUYNTENBHONO YCTPOii-
cTBa.

3a30pbl M MYTU YTEYKU Ha TOKOOTPaHUUUTESNBEHOM PE3UCTOPE U ero NevaTHbIX NPoBOAHMKAX PACCUHUTLIBAIOT C
npuUMeHeHeM HanpsbkeHus 1,7 X I, X MakcumanbHoe CoMpoTUBEHNE TOKOOrpaHUYMTeNbLHOro pesnctopa. Ha-
npsKeHue NnepexoaHoro npouecca He yuuTbeisatoT. PazgenuTensHble pacCTosIHUS MexXay pe3nucTopoM v ApyrMmu
YacTaMU Lienun JoKHbI COOTBETCTBOBATL 6.3.

7.4 MepBn4Hble anemMeHTbl U 6aTtapen

7.4.1 O6wue TpeboBaHus

B otnnume ot TpeboBaHuii k batapesm M3K 60079-0 gonyckaeTcs napannensHoe coeguHeHne 3N1EMeHTOB
1 6aTapei B MckpobesonacHoM 06opyaoBaHMM NpK YCIIOBWK, YTO CKpOoBe3onacHoCTbL 0060pyaoBaHWs He HapyLua-
eTcsl.

MpwnmeyaHne— TpeboBaHne K napannensHO NoaKtoHeHHsIM 6atapesm M3K 60079-0 He pacnpocTpaHsieTcst
Ha 3nemMeHTbl n 6aTapem B CBA32aHHOM SJ'IeKTpOO60py,D,OBaHMVI, €CInn TOINbKO OHW HE UMEKT 3alunTy OAHOro U3 BMAOB,
ykasaHHbix B M3K 60079-0.

OnemeHTbI M 6aTapen HeKOTOPbIX TUMOB, HANPUMEP SINTUEBbLIE, MOTYT B3pPbIBATLCA NPW KOPOTKOM 3aMblKaHWK
1N 3apsiake 06paTHON NONSAPHOCTLIO. ECrn Takoi B3pbIB MOXKET OTpULIaTENBHO NOBMUSTL HAa MCKpobe3onacHoCTh,
6e30MacHOCTb MPUMEHEHMS TaKUX SNIEMEHTOB 1 baTapei B KOHKPETHOM WCKpoBEe30nacHOM M CBSI3aHHOM
anekTpoobopyaoBaHnM gomkHa ObITb NoaTBEPXAEeHa UX M3roToBUTENeM. B TexHuYecKkoh 4oKyMeHTauum 1, ecim
BO3MOXHO, B MapKnpoBke anekTpoobopyaoBaHust AoimkHa bbITb oTpakeHa HeobXoAMMOCTb BbIMOSHEHNUSI Mep
6e30MacHOCTY NPW AKCMyaTaLum UM 3amMmeHe Takux 3N1IEMeHTOB 1 baTapeil.

MpumeyaHUe— SneMeHTbl, cooTBeTCTBYIOWME TpeboBaHnam UL 1642 nnm M3K 62133 wunu gpyrum
COOTBETCTBYIOLLEM CTaHZAPTaM Mo 6e30nacHOCTW, OTBEYAIOT AaHHOMY TPebOBaHMIO.

Ecnu 6atapen gomkeH 3ameHsTb Nonb3oBaTenb, Ha 3M1eKTpoobopyaoBaHMe HaHOCAT NpeaynpeanTenbHY
MapK1pOBKY B COOTBETCTBUU € 12.3, nepeymncreHue a).

MpumeyaHwune— M3roToButenb anNemMeHTOB 1 BaTapel 4acTo ykasblBaeT Mepbl NPegoCTOPOXHOCTH, KOTOpble
Heobxoamnmo cobniogath ans 6e3onacHoOCTU nepcoHana.

Ecnv anemeHTbl 1 6aTapen 4omMKHbI Nepe3apsbkaTbCsl BO B3PLIBOOMACHON 30He, TO 3apshkatoLLue Lenu gos-
XHbI ObITb MOMHOCTLIO ONpeAerneHbl kak YacTb obopyaoBaHus. Cuctema 3apsiaku AormkHa BblTe Takol, UToOLI
Jake Npu NpUMeHeHUM MoBpeXaeHns cornacHo 5.2, 5.3 unun 5.4 kK cucteme 3apsiikn, HanpsbkeHne 1 ToK 3apsiaku
He npeBblLWany npegensl, 3ajaHHble U3roToBUTENEM.

MpuvmeyaHwne— YCTPOWUCTBO 3apsdkn, UCTONb3yeMOe BO B3PbIBOONACHOW 30HE, JOIDKHO Takke MMETb BUA
B3pbIBO3aALLMTEl B COOTBETCTBUM C 30HON MPUMEHEHUS.

7.4.2 KoHcTpyKkumnsa obono4ku (otceka) ans 6arapeun

MckpobeszonacHoCcTs aneMeHTOoB 1 baTapel, UCNoMb3yeMbIX B MCKpobesonacHoM 060opyaoBaHWK, a Takke
Temneparypa 1Ux NOBEepPXHOCTEN AOMKHbI BbITb UCMLITaHbI UK OLeHeHbl B cooTBeTCTBUM ¢ 10.5.3. KoHCTpyKUus
aneMeHTa unu 6aTapen AomKHa OTHOCUTLCS K OAHOMY 13 CrieayroLLux TUNoB:

a) repMeTVYHbIe (ra3oHenpoHMLaeMble) arieMeHTbl unn batapeu;

b) repmeTuyHbIE (C perynmpyemMbIM KnanaHoMm) sneMmeHTsl unu baTtapew;

C) anemMmeHTbl UK BGatapeu, npegycMaTpuBaroLLne, KooMe YCTPOUCTB cOpoca AaBneHus, repMeTusaLuio,
aHasorMyHyo ykasaHHOM B nepeuncrieHmsx a) u b).

Takune aneMeHTbl UK 6aTapeun He AOMKHbI TPeboBaTb AOMBKY ANEKTPONMTa B TeUeHe cpoka Cryxbbl 1
OOIMKHbI UMETb MeTannMyeckyto Uimv NnacTMaccoByto 060M04KY, YAOBNETBOPSIIOLLYIO credyoLM TpeboBaHWSAM:

1) LeNbHOTAHYTYIO (BECLLOBHYO), LUTAMMNOBAHHYIO UMW NUTYI0, COEAVHEHHYIO MnaBneHneM, CBapKowh Unu
CKINeKol 1 YNNOTHEHHYH PE3UHOBLIMU UK MNacTMacCoBLIMU repMETU3NPYIOLLIMMU YCTPORCTBaMU, chnKCUpye-
MbIMUW KOHCTPYKLMEl 060nouKn 1 0becneynsatoLLMMU NOCTOSIHHOE YNIIOTHEHWE, TaKUMIW Kak Npoknaaku (LWanbbl),
KonbLieBble YNNOTHEHUSI U T. M.;

2) He cunMTaOTCA repMeTUYHBLIMM LUTAMMNOBaHHbIEe, pa3BasbLoBaHHbIE, rodprpoBaHHbIE U T. M. 060N0YKY, He
yAOBMeTBOPSAOLL/E NEPEUNCIIEHHBIM BbiLLe TpeboBaHUsIM, N YacTy 060M0Yek, B KOTOPbLIX UCMOMb3Y0T MaTepu-
ansl, NpoHULaeMble Ans rasa, Hanpumep Ha 6yMakHO OCHOBE;
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3) ynnoTHeHWe BOKPYr BbIBOAOB A0/MKHO OblTb CKOHCTPYMPOBAHO, Kak ONMCcaHo Bbille, UM AOCTUraThCs
3aN1BKOM TEPMOYCAXMBAOLLUMCS UM TEPMONIACTUUHBLIM KOMNayHAOM,;

d) anemeHTbl UK 6aTapewn, repMeTU3MPOBAHHbLIE KOMMAayHAOM, MTPOU3BOANTENb KOTOPOro rapaHTMpyeT BO3-
MOXHOCTb €ro UCMofb30BaHWs C AaHHbIM 3NTEeKTPONMTOM U ero CooTBeTCTBIME 6.6.

CooTBeTCTBYE a) UK b) NoaTBepxdaeTcs Aeknapaunein N3roTosuTens anemeHTa unu 6atapen. Cooteer-
CTBMWE NepeuncneHunto c) unu d) oueH1BaeTcst NPOBEPKO anieMeHTa nunm 6atapeu 1, rae HeobxoaMMO, C UX KOHCT-
PYKTOPCKUMU YepTEXaMU.

MpumeyaHune— HeobxogumocTs NPOBEPKN COOTBETCTBUS anemMeHTa unu 6atapen cneundukaumum naroToBu-
Tensd HacToAWMM CTaHOapTOM He pernaMmeHTupyeTcs.

7.4.3 YTeuKka aneKTpon ta u BeHTUNAUuMA

B anemeHTax n 6atapesix 4OSKHA UCKITOYATECS yTedka 3NeKTponuTa, U OHW A0MKHbI BbITh 3aKpbITHI Ta-
KM 0bpaszoM, UTobbl NpeaoTBpaLLanack BO3MOXHOCTb NMOBPEXAEHNS 3NEKTPONUTOM 31EMEHTOB, OT KOTOPLIX 3a-
BMCUT MCKPODE30MacHOCTb. ANemMeHThbl M baTapeun A0MKHbI ObITb UCNbITAHbI B cooTBeTCTBUM ¢ 10.5.2, nnun naroto-
BUTENb AO/TKEH NPeAcTaBUTb NMCbMEHHOEe NoATBEPXKAEHNE, YTO n3aenue oTeedvaeT TpebosaHusam 10.5.2. Bne-
MeHTbI 1 BaTapeu, NponyckatoLLmMe SMEeKTPONUT U 3annTblie B COOTBETCTBUK € 6.6, Nocne 3anvBKM A0MKHbI ObITb
MCnbITaHbl B cOOTBETCTBUM ¢ 10.5.2.

Ecnun obopygoBaHmne cogepXxnT aneMeHTbl unu 6atapewn, 3apsikaemble B 000pya0oBaHUW, 3roToBUTENb Oa-
Tapel JormKeH NpegocTaBUTh 4oKa3aTeNbCTBO, YTO KOHLEHTpaLMs Bogopoda B cBoboaHoM obbeMe kKopnyca b6a-
Tapen He MOXeT NpeBbIcUTb 2 % OT 06bemMa, UM OTBEPCTUS AN OTBOAA rasa BCEX S/1IEMEHTOB AOMKHbI ObITh
YCTPOEHbI Tak, 4ToObl BbIAENSAOLLMECS ra3bl He NoNadani BHYTpb 060104k 06opyaoBaHMs, cogepKallen anek-
TpUYECKME NN 31EKTPOHHBbIE KOMMOHEHTLI UK coeanHeHus. Ha anekTpoobopyaoBaHue, COOTBETCTBYIOLLEE Tpe-
6oBaHuaAM «ia» unu «ib», 1 anekTpoobopyaosaHue nogrpynnsl [IC TpebosaHWe 06 0TBEepPCTUAX ANs 0TBOAA rasa
W OrpaHUYEHNI KOHLIEHTPALIMM BoAopoaa He MPUMEHSIOT.

MpwumedaHune— Hacroawuii ctaHaapT He ycTaHaBnmeaeT TpeboBaHUsi 0 HEOOXOAMMOCTU NPOBEPKM COOTBET-
cTBUA 6aTapeV| Nno KOHUeHTpauun Bogopoda CI'IeLWId)VIKaU,VIVI N3roToBuTEns.

Ansi nepesapsikaeMblx 1 HeNepesapshkaeMbiX a1eMEHTOB AaBneHne BHyTpy 060104k batapen He JOMMKHO
npesbiwatb 30 klMa (0,3 6ap). FepmeTnsnpoBaHHbie 060104KkM BaTapei HeoBX0AMMO NCMLITLIBATEL B COOTBETCTBUN
c 10.54.

MpumevaHns

1 D,J'Iﬂ 3TOro MOXXHO UCMONb30OBaTb BEHTUNALUMOHHOE OTBEpPCTUE.

2 B repmMeTuyHbIX anemMeHTax gonyctumo 6onee BbICOKOe AaBreHWe, HO B 3TOM Cyyae Kaxablf SMemMeHT JOIKEH
ObITb OCHALLEH YCTPONCTBOM cOpoca AaBMEHWUs1 UNN CPEACTBOM OrPaHUYeHns1 AABNEHUs1 40 3HAYEHUsl, KOTOPOe MOXeT
BblAepXaTb 3NeMeHT B COOTBETCTBUUN CO CI'IGLI,VI(*)VIKGLI,VIGVI N3roToBUTEIS.

7.4.4 HanpsixeHue 3neMeHTOB

Mpw oLeHKe 1 UCTIbITaHWUAX NMPUHUMAIOT 3HaYeHWe HarmpsKeHWs anemMeHTa, ykasaHHoe B Tabnuuax 6 un 7
M3K 60079-0. ns anemMeHTOB, He yKasaHHbIX B 3TMX Tabnuuax, onpeaesnieHne MakCMMasribHOro HanpsbkeHus
pPa3soMKHYTOW Lienu npoBogaT cornacHo 10.4 HacTosLero ctaHgapTa, a HOMUHANbHbLIM HanpskeHneM cunTatoT
3HaYeHne HanpshkeHUs, ykasaHHoe U3roToBUTENeM sreMeHTa.

7.4.5 BHyTpeHHee conpoTUBNEHUe aneMeHTa unu 6artapeun

BHyTpeHHee conpoTuBneHne baTapen Unm anemeHTa onpeaensoT B cooTBeTcTBUM ¢ 10.5.3.

7.4.6 baTapeun B anekTpoo6opyaoBaHUM ¢ ApyrMM BUAOM B3pbIBO3aLLMUTbI

MpumeyaHwue— OTOT pasgen oTHOCUTCA K 060pyaoBaHMIO, KOTOPOE 3alLMLLEHO B3PbIBOHEMPOHULLAEMOW
o6onouvkon (MnNu apyrmm cnocobom), HO CoAePXKUT BaTapeto U CBsI3aHHbIE Lienu, KOTopble TPEOYIOT 3almThl BUAa «MCKPO-
H6e3onacHas uenb» Npy OTKa3e CEeTEBOro MMTaHMs U OTKPbIBaHWM 06OMOYKM BO B3PbIBOONACHOW ra3oBOW cpeje.

Kopnyc 6aTape|/| W ero KpernrmeHume K 3ﬂeKTp0060pyﬂOBaHVII'O AOIMKHbI ObITh CKOHCTPYUpOBaHbI TAKUM 0b6-
pa3om, YTOObI 6aTape+o MOXHO DblINo yCTaHaBJ1MBaTbk N 3aMEHATb, HE HapyLUad I/ICKpO6€30I'IaCHOCTVI 3ﬂeKTp0060-
pyaoBaHUA.

Ecnn ana orpaHn4YeHna Toka UCrnonb3yeTcs TOKOOFpaHI/ILII/ITeJ'II:HbIIZ pe3ncTop, OH A0IKEH 6bITb HarpyxeH B
cooTBeTCTBMM C 7.1. TOKOOFpaHI/IHI/ITeJ'IbeIe Pe3nCTopbIl, yCTaHOBIEHHbIE NocsieAoBaTelIbHO C 3JlIeMeHTaMun Ui
6aTape9|M|/|, cnenyet Bbl6|/|paTb no MakCuMalilbHOMY HanpsXXeHuo Um, eCJIn HeT p,pyr0|7| 3awmThl. B kauecTBe
TakoW 3aLlLMTbl MOXKHO MCMOMb30BaTh OANH CTa6I/IJ'II/ITpOH, Harpy)KeHHbIVl B coOOTBETCTBMM C 7.1,

MpwumeyaHue— Ecnu ana o6ecneveHns 6e3onacHoCTy anemeHTa unu Gatapen HeobXoaUMO TOKOOTPaHNYK-
TenbHOe YCTPONCTBO, He 00s13aTenbHO, YTOObI 3TO YCTPOMCTBO ObiI0 HEOTbEMNIEMON YacTbio BaTapew.
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7.4.7 batapeun, ucnonb3yeMble U 3aMeHsieMble BO B3pPbIBOOMAaCHbIX cpegax

Bnok 13 6aTapeun, NpUMeHSIEMOI BMECTE C TOKOOrpaHWIMTENbHBIMU YCTPOWCTBaMM, HEOBX04UMbIMUN ANs
obecrneyeHnst X NckpobesonacHoCTUW, A0MKEH NpeACcTaBnsATh Hepa3bopHYO KOHCTPYKLIMIO, HAMPUMEp 3arnuT KOM-
nayHaoM W1 pasmeLleH B repMeTniHon obonoyke, ecnv aToT OroK npegHasHaveH Ans UCnosib3oBaHUst Un
noaneXxnT 3aMeHe BO B3pbiBoonacHoi cpeae. KoHCTpykumst 6noka gosmkHa ObITe BeIMOMHEHa TakuM 06pasomMm,
YTOBbLI AOCTYMHBLIMMW ABASSIUCH TOMLKO BbIXOAHbLIE UCKpobe3onacHbIe KIeMMbl U COOTBETCTBYLLUMM 06pa3oM 3a-
LWMLLEHHble COeaMHUTENbHbIE YCTPOWCTRA ANS 3apsdKM (€CM OHW UMEDTCS).

Bnok gomkeH NpoinTu ncnbitTaHne copaceisaHvem no M3K 60079-0, 3a uckntoveHnem anektpoobopygosa-
HWA, 4151 KOTOPOTO UCMbITaHWE yaapoMm He npegycMoTpeHo. KoHcTpyKums Brioka gosmkHa npegoTepallaTh Bbina-
AeHue Unu oTaeneHne anemMeHTa oT annapaTa U/Mnmu TOKOorpaHUYUTENLHOrO YCTPOUCTRA, NPUBOASLLEE K HApYLLIe-
HUO nckpobeaonacHoCTK BNoKa Npy NPoBeAeHNM UCMbITaHWs cOpackiBaHMEM.

7.4.8 baTtapeu, ucnonb3yeMmble, HO He 3aMeHsieMble BO B3pbiBOOMNacHon cpeae

Briok 13 anemeHToB Unu 6aTapei BMeCTe C TOKOOrpaHUUMTENbHBIMU YCTPONCTBAMM A0SMKEH ObIThb 3aLLuLLeH
B COOTBETCTBMU C 7.4.6 nnu noMeLLeH B 0TAeNbHY0 000M04UKy CO cneunanbHbIMU KpenexXHbIMM YCTPORCTBaMK,
Hanpumep Takumu, kak ykasaHo B MOK 60079-0, ecniu anemeHTbl M 6atapeu 61oka He NpeaHasHaveHbl 41 3ame-
Hbl BO B3pbIBOOMacHoW cpeae. briok u3 anemeHToB unu 6atapeit BMecTe C TOKOOrpaHUYUTENTbHLIMU YCTPORCTBAMU
OOJDKEH Takke OTBeYaTb crieqyHoLLmM TpeboBaHMaM:

a) KOHCTPYKLMS Kopnyca 6r1oKa Ui cnocobbl KpenneHus aneMeHTa unv 6atapen BHYTPY Kopnyca A0SKHbI
ObITb TAKUMU, UTOBLI 3NIEMEHTLI UM BaTapen MOXHO ObI10 yCTaHaBNMBATE U 3aMEHATb, He HapyLuasi Uckpobeso-
MacHOCTM 3neKTpoobopyaoBaHNS;

b) nepeHocHoe anekTpoobopygoBaHMe, HaNnpUMep pagronpUeMHUKA U nepedaTymki, OOMKHO NPOATY UCNbI-
TaHus cbpacbiBaHnem no MOK 60079-0, 3a ncknodeHnem anekTpoobopyaoBaHus, 4151 KOTOPOro NepBUYHOE NC-
NblTaHWe yaapoMm He npedycMoTpeHo. KoHCTpYKLMS (YCTPOMCTBO) NepeHOCHOro 3neKkTpoobopyaoBaHns A0MKHa
npegoTBpaLLaTh BeinageHne unu otaenexHe 6atapei nnv anemMeHToB OT annaparTa, NpMBogsLLmMe K HAapyLLEHUO
nckpobe3onacHOCTY NpK NPoBeAEHMN UCTIbITAHNS cOpackbIBaHNEM;

C) anekTpoobopyaoBaHe 4OMKHO UMeTb TabnuuKy ¢ npegynpeanTenbHOM HagnChHo B COOTBETCTBUM € 12.3,
nepeuncnexve b) unu d).

7.4.9 BHellHUe KOHTaKTbl gns 3apaga 6arapen

OnemeHTbl N 6atapeun ¢ BHELLHUMK 3apSAHBIMI KOHTaKTaMu A0MKHbI ObITb cHabkeHbl cpeacTBamMun Ans
npedynpexaeHunst KOPOTKOro 3aMbIKaHUsl KOHTAKTOB UK Nepeaaqn Ha HUX 3Heprm, crnocobHOM BbI3BaTL BOCTNa-
MeHeHMWe Npu KOPOTKOM 3aMbIKaHNN KOHTAKTOB. OTO MOXKET A0CTUraTbCs OAHMM U3 creayoLmnx cnocobos:

a) orpaHn4eHeM BbIXOAHbIX NapaMeTpoB COrnacHo TpeboBaHWAM 4aHHOMO cTaHaapTa;

b) ans uckpobesonacHoro anekTpoobopyaosaHusa rpynnsl | cteneHb 3almTbl 06004KK Lienelt 3apsga Aos-
XHa B6bITb He Hxe IP30, a okono pasbema (3aX1UMOB) 3apsAHON Lieny AomkHa BbITh ycTaHOBNeHa Tabnuyka ¢
npeaynpeanTenbHON HaanUebio B COOTBETCTBMK € 12.3, nepevncrieHre ¢) HacTosLWero ctaHgapTa, Ui cornacHo
M3K 60079-0. PasgenuTesnbHble pacCcTosHUS MeXay 3apsiaHbiMX KOHTaKTaMy OOSKHbI COOTBETCTBOBAThL 6.3
C YYETOM HaMpsPKeHWs pasoMKHYTOM Lenu 6aTapen.

7.5 MonynpoBoAHMKOBbIE 3NeMeHTbl

7.5.1 BnusiHne nepexogHbIX NpoLeccoB

B cBsizaHHOM 3nekTpoobopyaoBaHMM NOAYNPOBOAHNKOBLIE 3N1EMEHThLI OSIKHbI BblAEpXKUBATbL aMManTya-
Hoe 3HaYeHne HanpshKeHsl NepeMeHHOro Toka U MakcMManbsHoe 3HauYeHMe HanpsKeHUs MoCTOsAHHOro ToKa, Ae-
NeHHble Ha 3HaYeHne conpoTUBNEHWS NOcNeaoBaTeNlbHO BKITFOYEHHOrO HEMOBPEX4aeMoro peancropa.

B nckpobesonacHoM aneKkTpoobopyaoBaHn BIIUSHUEM NepexoaHbIX NMPOLECCOB BHYTPY 351eKTpoobopyao-
BaHWS, a Takke CBSA3aHHbIX C UCTOUHMKAMU Ero NUTaHUs MOXHO NpeHebpeub.

7.5.2 LLyHTBI, OrpaHuyYMBalrone HanpskeHue

MonynpoBOAHUKOBLIE 3N1EMEHTLI MOTYT MCMOSb30BATLCS B KAYECTBE LUYHTUPYHOLLIMX YCTPOWCTB Afsi OrpaHu-
YeHUs1 HanpPsKeHWUsI MPY YCNOBUK, YTO C YHETOM MepexoaHbIX MPOLIECCOB OHW YAOBMNETBOPSAIOT YKa3aHHbLIM HIKE
TpeboBaHusaM. Hanpumep, gobaeneHne ogHOro npeaoxpaHnTens U cTabunnuTpoHa, HarpyKeHHbIX B COOTBETCTBUM
c 7.1, cuntaeTcsa 4OCTaTOUHbIM CPeACTBOM OrpaHYeHns epexodHbiX MpoLLeCCcoB ANs Lenel, MOAKTHYEHHbIX K
CTabUNUTPOHY.

MonynpoBOAHUKOBLIA 3fIeMEHT A0MKeH BbITb paccuMTaH Ha TOK, PaBHbIA YMHOXEHHOMY Ha COOTBETCTBYHO-
LM koadbprumeHT 6e30MacHOCTM TOKY KOPOTKOro 3aMbIKaHWS, KOTOPbLIN MOXKET NpOTeKaTb B 3/1EKTPUYECKON Lieni
npw 3amblKaHUM NONYNPOBOAHUKOBOMO 3N1eMeHTa. 3T0 JOMKHO ObITb NOATBEPXKAEHO B AOKYMEHTAX N3roTOBUTENS
MonynpoBOAHUKOBLIX 3/1EMEHTOB B CeAYHOLLMX Cly4YasixX:

a) AnoAabl, TPaH3UCTOPbI, BKITHOYEHHbIE NO cXeme gnoaa, TUPUCTOPbI M aHanorMuHbIe NonynpoBOAHUKOBLIE
YCTPOWCTBA A0SMKHbI OblTb paccymTaHbl Ha HOMUHANbBHBIA TOK B MPSIMOM HanpaBfeHUW, Mo MeHbLUeR mepe B

35



roCTP M3K60079-11—2010

1,5 pasa NpeBbILaLLNIA MakCMMarnbHO BO3MOXKHbINA TOK KOPOTKOrO 3aMblKaHUS 4N1st MCKpobe3onacHbIX Lenei
YPOBHS «ia» 1 «ib» 1 B 1,0 paza — Ans Lenen ypoBHS «icy;

b) cTabunUTPOHLI AOMKHbLI UMETb:

1) B pexnme ctabunmnsaumm — nonyTopoKpaTHbIA 3anac no MOLLHOCTUY, KOTopasi MOXET paccenBaTbCsl Ha
HUX;

2) B NpsAIMOM HanpaeneHnM — MonyTOPOKPaTHLIA 3anac No MakcUMarbHOMY TOKY, KOTOpPbLI/ MPOTEKaeT B
MeCTe UX YCTaHOBKW MpuW MOBPEXAEHUM Ha 3aMblkaHWe ansa nckpobesonacHbIX Lenei ypoBHS «ia» unu «ib» n
OAHOKpaTHbIA 3anac No MakcMManbHOMY TOKY A5 Lienei YpoBHS «ic».

Onsi nckpobe3onacHoM Lenu YpoBHS «ia» NMpYMeHeHWe ynpasnsieMbIX MonynpoBOAHNKOBLIX 3/1EMEHTOB B
KaueCTBe LUYHTUPYIOLLUX OrpaHUYUTENen HanpsiXkeHusl, HanpMmMep TPaH3nCTOPOB, TUPUCTOPOR, CTabUNN3aTopoB
HaNpPsPKeHWs U ToKa, U T. A., paspeLlaeTcs, ecnii BXOAHAas U BbIXOAHAs Lienuy ABNSTCA MCKpobe3onacHbIMU UIn
OyaeT gokasaHo, YTO OHW He MoABEPXKEHbI BAIMSHWIO NepexodHbIX MPOLEeCcCoB CO CTOPOHbI NUTatoLwen cetu. B
3MNEeKTPUYECKNX LiensiX, BbIMOSIHEHHbLIX B COOTBETCTBUM C BhlLLeyKa3aHHbIMW TpeboBaHWAMUW, YCTPOCTBA ¢ aybnu-
pPOBaHMEM CUMTAOT HeMNoBpeXxaaemMbiM 6r1oKoMm.

B cBsisaHHOM anekTpoobopyaoBaHMmM 4Ns MCKpOobe30NacHOM Lienu ypoBHS «ia» MOTYyT UCMOSb30BaTLCS TPU
He3aBMWCKMbIe MONYNPOBOAHUKOBbLIE LiEMNW ¢ OrpaHUHUTENSIMU AEACTBUTENBHOMO HANPSKEHWS NPUW YCII0BMM COBMto-
AeHusi TpebosaHuii 7.5.1. SnekTpudeckue Lenu ¢ LYHTUPYIOLLMMW TUpUCTOPaMK A0SMKHbI ObITe 4OMNONHUTENBHO
ncneiTaHbl B cootTBeTcTBMM € 10.1.5.3.

7.5.3 NMocnegoBartenbHble TOKOOrpaHU4UTENbHbIE YCTPONCTBA

HonyckaeTcs NpyMeHeHWe Tpex NocrneaoBaTenbHO NOAKTHHEHHBIX BIIOKUPYHOLLIMX ANMOA0B B LIENSsIX YPOBHS
«ia», oAHaKo Apyrue nonynpoBoAHUKN 1 ypaBnsieMble nonynpoBOAHWKOBLIE YCTPONCTBA A0MKHbI MPUMEHSITECS
B KA4eCTBe MocneaoBaTesibHO NOAKIIOHEHHbIX TOKOOrPaHUYMTENbHbIX YCTPOWCTB TONbKO B 000pyaoBaHuK C
LLenblo YPOBHS «ib» nnu «icy.

OpHako ans orpaHW4eHKs No MOLLHOCTU B 3N1EKTPO0BOPYA0BaHUM C LiEMbIO YPOBHS «ia» MOTYT UCMOMb30-
BaTbCs NocrneaoBaTebHble TOKoorpaHNYUTENbHbIE YCTPOCTRA, BKITOYatoLLue B cebs ynpasnsemble U Heynpas-
nsiemMble NOAyNPOBOAHMKOBbLIE YCTPONCTBRA.

MpumeyaHne— lNpumeHeHne NONyNPOBOAHUKOB U YNPaBNSIEMbIX NONYNPOBOAHVKOBbIX YCTPOWCTB B KA4YECTBE
TOKOOTPaHWUMBAIOLLMX YCTPONCTB A4Ns1 060pyA0BaHMS YPOBHS «ia» He JOMyCKaeTCs, NOTOMY YTO OHWM MOTYT UCMONb30BaTh-
CA B 30Hax, rge nocCtoAHHOE UInnm 4actoe NpUucyTCTBMe B3pPbIBOOMACHOU Ccpefbl MOXET COBMNacCTb C KPpaTKOBPEMEHHbLIM
nepexogHbiM Npoueccom, KOTOprVI MOXET Bbl3BaTb BOcnnameHeHne. MakcumanbHbI TOK MOXET Bbl3BaTbh KpaTKoBpe-
MEHHbIV NepexoaHbIii Npouece, Ho He ByaeT paccmaTpuBaTbes Kak I, MOTOMY YTO BbINOMHEHWE YCIOBUI UCTbITAHUS Ha
nckpoBoe BocrnameHeHne no 10.1 o3HavaeT AOCTATOMHOE OrpaHVYeHne SHEpPrmM 3TOro MEepPexoaHoro mpouecca.

7.6 MNMoBpexaeHne aneMeHToOB, COeAUHEHUN N pa3aeneHnin

[na ypoBHe# «ia» U «ib» , ecnun Harpyska Ha aleMeHT COOTBETCTBYeT 7.1, ero nospexaeHue JOSMKHO pac-
CMaTpUBATLCS Kak yuUTbIBaeMoe. [nsi ypoBHsI «iCy», €CNK Harpy3ka Ha areMeHT COOTBETCTBYET 7.1, OH cunTaeTcs
HenoBpeXaaembIM.

MpumMeHeHne TpeboBaHWi No 5.2 1 5.3 AOSKHO YUUTBIBATL criegytoLLee:

a) ecnv Harpyska Ha a/IeMeHT He COOTBeTCTBYeT 7.1, ero noBpexaeHne OOSKHO paccMaTpuBaTbCsl Kak
HeyunTbiBaemoe. Ecnn Harpyaka Ha anieMeHT COOTBEeTCTBYET 7.1, ero nospexgeHne 4oMKHO CHATATLCS yUMThIBA-
eMbIM;

b) ecnu kakoe-nNnbo NoBpeXaAeHUe MOXET MPUBECTM K APYroMY NMOBPEXOEHNIO NI HECKONBKUM NOBPEXae-
HUAM, TO NEPBUYHOE 1 NOCcneaytoLe NOBPEXAEHUA A0MKHbLI PACCMaTPUBATLCS KaK 0AHO NOBPEXAEHWE;

C) pe3ncTopbl AOMKHbI paccMaTpUBaTLCA Kak NoBpeXxdaeMble Ha 3amMblkaHue, pasMblkaHie 1 NpuHUMato-
LMK Ttoboe 3HaYeHne conpoTUBAEHNS (QONONHUTENBHO cM. 8.4);

Onst TepMUYECKO OLIEHKN MNIEHOYHbIE Y MPOBOMOYHbIE pe3ncTopsl, paboTatowmne o 100 % HoMUHaNbHON
MOLLIHOCTW, HE cYMTalTCH NoBpeXxaaeMbIMU Npu 6onee HU3KOM CONMPOTUBEHWUN;

d) nonynpoBOAHMKOBbLIE YCTPOWCTBA CYMTAIOT NOBPEXAAEMbIMU Ha 3aMblKaHWe, pa3MblkaHe 1 Nepexod B
PEXMUMBI, K KOTOPbIM OHW MOTYT ObITb MPUBEAEHbI B pe3ynbTaTte NoBpexaeHns Apyrnx aN1eMeHTOB;

- ANs1 OLLeHKN TemMnepaTypbl NOBEPXHOCTU criegyeT paccMaTpyBaTh NoBpexaeHue noboro nonynpoBoAHNKO-
BOMO YCTPOWCTRA B YCIOBUSAX, KOrAa OHO paccemBaeT MakcmMarbHyo MoLHOCTb. OgHako Ans Anoaos (Bkovas
cBeToAnoAbl N CTAabUAUTPOHBI), UCNOJIb3YEeMbIX B COOTBETCTBUM C TpeboBaHUAMM 7.1, 4OMKHA yHMTLIBATLCS TOSMb-
KO MOLLHOCTb, KOTOPYIO OHU paccenBaroT B MPSIMOM HanpasieHWn U B 3eHEePOBCKOM peXXuMe, ecrii OH npume-
HeeTCS;

- UHTerparnbHble CXeMbl MOTYT MOBPEXAATLCS TakMM 06pasoM, UTO MEXAY UX BHELLHUMIW BbIBOAAMW MOXET
UMeTb MecTo Ntobast KoMBUHaLMSA 3aMblkaHnia (pasmblkaHuii). OgHako ecnim noBpexaeHne BelbpaHo, OHO He MOo-
XKeT U3MEHSATLCA, HanpuMep, NyTeM NpUNoXKeHNst BTOPOro noepexaeHusl. B cnyyae BBeeHWS yKasaHHbIX Bbille
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MOBPEXAEHNA EMKOCTb U MHAYKTUBHOCTb, MOAKHOHMEHHbIE K YCTPONCTBY, AOMKHbI paccMmaTpuBaThCsl B UX Hanbo-
INee onacHoOM coenHEeHNN;

- paccMaTpuBast HanNpsKeHWe Ha BHELLHNX KOHTaKTaxX MHTerpanbHoM cXxeMbl, BKtovatoLLel B cebst npeobpa-
30BaTENN HANPSKEHWUS (MOBbLILLAOLLME UK NPpeobpasytoLLe HanpshkeHWe Ha SMeKTPUYECK CTMPaeMoM Nporpam-
MUPYEMOM MOCTOSHHOM 3anoMUHAOLLEM YCTPOWCTBE), BHYTPEHHee HanpshKeHWe He yYMTbIBatoT, eciii Ha BHe-
LUHWX KOHTaKTaxX He MPUCYTCTBYET NOBbLILLIEHHOE HAMPSPKEHWNE U HAKAKUE BHELLHWE KOMMOHEHTLI, HAanpumep KoH-
AeHcaTopbl UK gpoccenu, He UCMonb3ytoTes 4ns NpeobpasoBaHus. Ecnn Ha KakomM-nnbo BHELLHEM KOHTaKTe
MPUCYTCTBYET NOBLILLEHHOE HaMpsbkeHne, To credyeT npeanonarath Hanmyme NoBbILLIEHHOro HANPSKEHNS Ha BCeX
BHELLHWX KOHTaKTaxX MHTerpanbHOM CXeMbI.

MprnmMmedaHne— HeobxoammMocTb NPOBEPKN COOTBETCTBUS MHTErparbHbIX CXEM CreungukaLmm n3rotoBuTens
HacTosAWMM CTaHOApPTOM He pernameHTUpyeTcs;

e) coeanHeHUs1 JOMKHbI pacCMaTPUBATLCA Kak NoBpeXxaaeMble Ha pa3MblkaHue. Ecnu coeguHeHus cgo-
©604HOo ABWratoTCs, TO OHM paccMaTpUBAaOTCS TaK XKe, Kak NoBpeXJaemble Ha 3aMblKaHWe ¢ MO0 YacTbio Mek-
TpUYecKoW Lienuy B npegenax nux nepemeLleHunst. Mpn 9ToM cUMTAaloT, YTO NepBOHaYanbHbIi pa3pbiB — 3TO OAHO
yUYuTbIBAEMOE MOBPEXAEHWE, a MOBTOPHOE COeMHEHNE — 3TO BTOPOE yUUThIBAaeMoe nospexaeHue (cm. 8.7);

f) anekTpuyeckme 3a3opsbl, MyTU YTEYKW U pa3genieHns AOMKHbI YYUTLIBATLCS B COOTBETCTBUM C 6.3;

g) KOHAEHCAaTOoPbI AOMKHbI paccMaTpyBaTLCA Kak MoBpeXxaaeMble Ha 3aMblKaHue, pa3mblkaHue 1 NpuHMMa-
toLne Noboe 3HavYeHe eMKOCTH, OT HYNsl 40 MakcuMaribHOM eMKOCTU KoHAeHcaTopa, NnosyvYeHHon 13 cneumdu-
Kauumn nsrotoButens (cm. 8.6);

h) apoccenn OoMKHbI paccmaTprBaTbCsl Kak NoBpeXxgaemble Ha pasMblkaHue WU NpuHMMatolne noboe
3HaueHWe 0T HOMUHANBHOMO COMPOTUBIIEHMS 0 KOPOTKOMO 3aMblKaHWS, HO TONIbKO Npu Bonee HU3KNX COOTHOLLIE-
HUAX MeXAY UHAYKTUBHOCTLIO M COMPOTUBIIEHNEM, YEM YKa3aHO B TEXHWUYECKMX YCNOBUSIX Apocceneli (Ho CMOT-
pute 8.4.2);

i) pasMbikaHKne Ntoboro NPoBoaa UK NeYaTHOro NPOBOAHMKA, BKITHOUAS NX COeQMHEHWS, OOMKHO paccMar-
puvBaTbCA Kak 04HO y4nTbiBaeMoe noBpexaeHne (Ho cmotpuTe 8.8).

BkntoueHune uckpoobpasytoLLero mexaHnamMa B UCnbITyemMoe afiekTpoobopyaoBaHme Ans MoaennpoBaHus
paspbiBa, KOPOTKOrO 3aMbIKaHUS UM 3aMbIKaHWS HA 3eMITH0 HE pacCMaTPUBAKOT Kak y4MThIBaeMOe NoBpexaeHue,
a cuuMTaroT UcMbiTaHNEM B HOPMarbHOM pexnme.

HenoBpexxgaemble coeguHeHMs1 B COOTBETCTBMWM € pa3geniom 8.8 1 pasgeneHnsi B COOTBETCTBUM C pasae-
oM 6.3 cunTaroT HenoBpexaaeMbIMu, U UCKpooBpasyoLLnii MexaHU3M He J0SKeH NoaknYvaThes nocneaosa-
TerbHO C TAKUMW COeANHEHNSIMU UMW NapannensHO TakuMm pa3aeneHnsim.

Ecnn HenoBpexgaemble coeqnHEHNsS] He UMERT cTeneHb 3allnTbl 06004k He meHee IP20, nx cuntatoT
noBpexgaemMbiM1 U UCKPOOBpasyoLLIM MeEXaHN3M MOXET MoAKoYaThes NocnedoBaTebHO C TakKUMK coeguHe-
HUAMUA.

Ecnn HenoBpexxaaemMble pa3geneHnst He repMeTU3npoBaHbl Y HE MMEHT NOKPLITUS B COOTBETCTBUM C
pasgenoM 6, unmn He obecneveHa cTeneHb 3alnTbl 060M04kM He MeHee IP20, ux cuntatoT noBpexaaemMbIMn 1
NCKPOODBPAa3YHOLLMIA MeEXaHU3M JOSKEH MNOAKMYATLCA NapannensHO TakuM pasgeneHusim.

7.7 Nbe3oaneKkTpuyeckue ycTponcTaea

Mbe3oaneKTpuyeckne ycTpocTBa A0MKHbI OblTb MCNbITaHbl B cooTBEeTCTBUN ¢ 10.7.

7.8 3neKTpoxumMuyeckue siuerkn Ansi o6HapyXeHUs rasos

OneKkTpoXnMmUYeckue sMerkn, ncnonsayemele Ans obHapyXeHusi ra3oB, HEOBX0AUMO paccMaTpPUBATL Kak
WNCTOUHWKM SOMOMHNTENBHOrO HAMPSHKEHNUSI UM TOKOB, KOTOPbLIE MOTYT BNINSITH HA OLEHKY MCKPOBOTrO BOCMIaMeHe-
HUA 1 ncnbitane. OgHaKo UX He cregyeT yuUTbIBaTh Kak UICTOUHUKI YBENNYEHNS MOLLHOCTY NPW OLIeHKe Temnj1oBo-
ro BocnnameHeHusi 06opyaoBaHus.

8 HenoBpexaaemMble 3neMeHTbl, ONMOKN 3IeMEHTOB N COeOUHEHUs, OT KOTOPbIX
3aBUCUT UCKPOOE30NacHoOCTb

8.1 UckpobesonacHas Lenb YPOBHA «icy»

TpeboBaHuWs 3TOro pasfena He pacrpoCTPaHATCA Ha YPOBEHb «iC».

8.2 CeTeBble TpaHchopmaTophbl

B HenoBpexaaeMbIx ceTeBbIX TpaHCOpMaTopax 3amMblkaHe 0BMOTOK, MUTaKOLLMX UcKpobesonacHble Lienw,
¢ ntobbIMK gpyrumMmn 06MOTKaMK He paccMaTprBatoT, O4HAKO MOTYT MMETbL MECTO KOPOTKME 3aMblKaHWs U pasMblka-
HMs1 0BMOTOK TpaHcopmaTopa. KombuHaLmm nospexaeHuii 0bMoTok TpaHcdopMaTopa, KOTopble MOTyT NMPUBECTH
K YBEMMYEHWNIO BLIXOAHOMO HAMPSBKEHMS NN TOKA, HE A0SKHbI YUUTLIBATHCS.

37



roCTP M3K60079-11—2010

8.2.1 3awWwuTHbIE Mepbl

BxogHas uenb HenospexkaaeMoro ceTeBoro TpaHcdopmMaTopa, npeaHasHavYeHHOro Ansa nutaHns nckpobe-
3oMacHbIX Liene, AomkHa ObITb cHabXeHa TOKOBOW 3aLLMTON, HANPUMEp NaBkUM NpeaoxpaHWTeneMm, yaoBneTBo-
psoLWMM TpeboBaHMAM 7.3, UM aBTOMaTUYECKMM BbIKIHOYaTENEM C COOTBETCTBYHOLLMMM NapamMeTpamMu.

Ecnu BxogHble 1 BbIXxoaHble 0OMOTKN paserneHbl 3a3eMAeHHbIM MeTanindecknm akpaHom (cm. 8.1.2 2b),
Kakaasi HesaseMneHHas BxoaHas NIMHWUA AonkHa ObITh 3alUMLLeHa NNaBKMM NpegoXpaHuTenemM UM asTomaTu-
YeCKMM BblIKtoYaTenem.

Ansa TemnepaTypHOW 3awnThl TpaHcdopmaTopa B A4oMNOHEHWE K NpeaoXpaHTento Uik aBToMaTudeckomy
BbIKIHOUATESHO MOXET UCMOSb30BaTLCA 3aUThIA TepMonpeaoxXpaHUTeb UK Apyroe TensioBoe YCTPOUCTBO, Npu-
YeM JoCTaTo4YHa YCTaHOBKA OLHOro YyCTPONCTRA.

MpegoxpaHnTenu, NaTpoHbl NPeAOXpPaHUTENeN, NpepbiBaTeNy U TEpMUYECKNE YCTPOWCTBA AOSMKHbLI OTBE-
yaTtb TpeboBaHNSAM COOTBETCTBYIOLLErO CTaHAapTa.

MpumedyaHune— HeobxogumocTs NPOBEPKN COOTBETCTBUSI NpeaoXpaHuTeneil, NaTpoHOB NpeaoxpaHnTenen,
aBTOMATMYECKMX BbIKIOYATENEN U TEMMOBbLIX YCTPOWCTB CneundmKaLmm N3roToBMTENs HAaCTOSWMM CTaH4ApTOM He per-
J'IaMeHTVIpyeTCﬂ.

8.2.2 KoHcTpyKuuAa TpaHcdopmaTopoB

Bce 06moTkM, nuUTatowmne nckpobesonacHble Lenu, A0MMKHbI Bbib 0TAENEHbl OT APYrMX 06MOTOK NyTem
NpUMEHEHNS KOHCTPYKLMM OQHOro U3 ABYX TUMOB.

[N KOHCTPYKLMM NEPBOro T1na obMoTKa AoMKHA pacnonaraTbes:

a) Ha 0QHOM CTepXXHEe cepaeyHMKa ¢ ocTanbHbIMKY 0BMOTKaMM MK

b) Ha pa3HbIX CTEPXKHSAX cepaeYvHuKa.

OBMOTKM AoIKHbI BbITh 0TAENeHbI cornacHo TpeboBaHusiM Tabnuupl 5.

Onst KOHCTPYKLMK BTOPOro Tuna obMOTKM AOMKHbLI pacrnonarateCsi ogHa Hag Apyrow, npyu STOM AOMKHO
cobnoaartbesi 04HO U3 crieaytoLLmnx TpeboBaHUiA:

a) TRepaas U3onsaumsa Mexay obMoTkamm AoMKHa ObITh BbINONHEHa B COOTBETCTBUM € Tabnuuen 5;

b) mexay obMoTKamu AomkeH BbITb yCTaHOBMNEH 3a3eMeHHbIN aKkpaH (M3 MeaHoW donbrin) nnu akB1BaneH-
THOW NPOBOSIOYHON OBMOTKM (MPOBONOYHBIN 3KpaH). TonlwmMHa MegHoM dhobri UM MPOBOSIOYHOIO 3KpaHa AoKHa
6bITb BbIOpaHa B COOTBETCTBMW C TAbNULEN 6.

MpumMeyaHune— 3Ta Mepa NO3BONSET rAPaHTUPOBATb, YTO B Cly4ae KOPOTKOrO 3aMblkaHUsi Mexgy 0bmoTkamm
M 3KPaHOM 3KpaH BbiAepxmT 6e3 npobos ToK, NPoXoasawmiA No Hemy A0 cpabaTbiBaHWsA MIAaBKOro NpeoXpaHuTenst Unm
aBTOMATUYECKOro BbIKMOYaTens.

[lonyckv U3roToBUTENS He AOIMKHBI CHUXKATL 3Ha4YeHWs, NpuBeaeHHbIe B Tabnuue 6, 6onee yem Ha 10 % unu
0,1 MM B 3aBYCMMOCTU OT TOTO, KaKoe 13 3Ha4eHN MeHbLLe.

Tabnwuuya 6 — MyuHMmManbHas TonwmHa onbriM UM MUHUMAIbHBIN AMaMeTp NPOBOIIOKM 3KpaHa B 3aBUCMMOCTU OT
HOMMHAaIBHOIO TOKa NpeaoxpaHuTens

HomuHanbeHbI TOK NpegoxpanHuTtens, A 0,1 0,5 1 2 3 5
MuHumManbHasa TonwuHa akpaHa u3 onbrm, MM 0,05 0,05 0,075 0,15 0,25 0,3
MuHMManbeHbI gnamMmeTp MPOBONOKM 3KpaHa, MM 0,2 0,45 0,63 0,9 1,12 1,4

OKpaH 13 porbrn JOMKeH UMeTb ABa He3aBUCUMbIX MPOBOAHMKA 3a3eMITEHUS, KaXKAbIA N3 KOTOPbIX JAOSHKEH
ObITb paccunTaH Ha MakcUMarnbHbIA ONMTENbHbIA TOK, KOTOPLIA MOXET NpoTekaTb A0 cpabaTbiBaHWs MNaBKoro
npeaoxpaHUTens UM aBToMaTUYECKOro BbIKIovaTens, Hanpumep 1,7 1, Ana npegoxpaHutens.

IMpOBONOYHBIV 3KpaH OOMKEH COCTOATE U3 ABYX AMNEKTPUYECKN HE3aBUCUMBIX CITOEB MPOBOSIOKU, KaXKAbIA 13
KOTOPbIX AOSMKEH BbITh paccHnTaH Ha MakCUMaribHbIA AWTeNbHbIV TOK, KOTOPbIA MOXET NpoTekaTh Ao cpabaTbisa-
HWS MNIaBKOro NpegoXpaHuTeNst UM aBTOMaTUYECKOro BelkModaTens. M3onsumsa Mmexay crnosiMm 4osmkHa Belaep-
XaTtb ucneltTatensHoe HanpsbkeHne 500 B B cooteeTcTBMM € 10.3.

CeppaeuHunkm Bcex ceTeBbIX TpaHchopMaTopOB AOMKHbI ObITb 3a3eMI1eHbI, 3a UCKITHOYEHWEM ClyYaeB, Koraa
3a3eMrieHve He TpebyeTcs Ans Buaa B3pbIBO3ALLMTLI, HANPUMEP UCTONb3YTCs TpaHchopMaTopbl ¢ U30SIMPOBaH-
HbIMW cepaedHnKamu. [ns TpaHchopMaTopoB, MCMONbL3YLLUX (DeppUTOBLIE cepaeqHUKN, TpeboBaHMe 0 3a3eM-
NeHnn cepaevHyKa He MpUMEHSIETCS, HO heppuUT OOSKEH pacCMaTpUBATLCSA Kak TOKOMPOBOASLLMNIA B LEensiX pasge-
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TNIEeHVs1, eCN HET COOTBETCTRYOLLLEN MHOpMaLIMK ANst AoKasaTeNbCTBa TOro, UTO MaTepuan cepaeqHmka n3onu-
PYHOLLNA.

OBMmoTKY, NUTatoLLKE pasaernbHble nckpobesonacHsle Lenu, A0MmKHbI BblTe pasaeneHsl Mexay cobol 1 oT-
AeneHbl oT gpyrix o6mMoToK (cMm. Tabnuuy 5).

O6MOoTKN TpaHcdopMaTopa AOSKHbI NPONUTLIBATLCA U30MALMOHHBIM STAKOM UK 3aNMBaTbLCSA KOMMayHAOM.

MpumeuaHune— [pumeHeHne U3ONALUMOHHOIO Naka AnsA NponMTkM 06GMOTOK MOXET He obecneumBaTb
BbINONHEHNEe TpeboBaHUi K pasgeneHusim.

8.2.3 TunoBble UcnbITaHUA TpaHchopMmaTopoB

TpaHcdopmaTopbl ¢ NOACOEANHEHHBIMM K BbIBOAAM OOMOTOK CBSI3aHHBIMW YCTPONCTBAMW: NpedoxpaHnTe-
NAMK, aBTOMaTUYECKUMU BbIKTHOYaTENAMU, TEPMUYECKUMU YCTPONCTBAMM 1 pe3NCTOpamMm AOSKHBI COXPaHATh
6e30onacHbI YPOBEHb 3/1EKTPOU3ONALMN MEXOY UCTOYHUKOM MUTaHWUS 1 UCKPOoBe30onacHON Lienbto, faxe ecriu
Npou3oaEeT KOPOTKOE 3aMblkaHWe OAHON U3 0OMOTOK, a BCe Apyrie BbIXOAHbIE 06MOTKM ByayT HarpykeHsbl Makcu-
MasbHO.

Ecnu B TpaHcdopmaTope ncnonbayeTcst nocriegoBaTernbHbIN pe3ncTop, 3anuTblil BMecTe ¢ ero obmoTkamu,
YCTaHOBMEHHBIN Tak, YTo Mexay HUM 1 0BMOTKOI TpaHcpopMaTopa OTCYTCTBYHOT HEM30NMPOBaHHbLIE TOKOMPOBOAS-
LWmMe yacTu unu obecnevmBaroTcs AnMHA NyTel YyTEUKU U 3a30pbl B COOTBETCTBUM € Tabnuuel 5, 1 npu aTom
pes3nCcTop OCTaeTCs B LIEeNW Noce NpUMeHeHNs UCNbITaHus Mo pasgeny 5, To BbixogHast 0OMOTKa AoMKHa cumTaTh-
Cs1 HEMOBPEXAaeMO Ha KOPOTKOE 3aMblKaHne, KpoMe Kak Yepes pesncTop.

TpaHcdopmaTopbl A0SKHBI ObITh UCMbITaHbI B cooTBeTCTBUM ¢ 10.10.

8.2.4 KoHTponbHble UCNbITaHUSA ceTeBbIX TpaHcd opMaTopoB

Kaxablin ceTeBoii TpaHcdopMaTop AoMmKeH bbiTk UCMbITAH B COOTBETCTBUN € 11.2.

8.3 TpaHcdhopmaTopbl, KpoMe ceTeBbIX TpaHchopMmaTopoB

KOHCTpYKLMS 1 BO3MOXHbIE MOBPEXAESHNSI TAKMX TpaHCHOPMaTopoB A0/KHbI COOTBETCTBOBATEL Tpebosa-
Husim 8.1.

MprnmeyaHue— 370 MOryT BbITb TpaHCHOPMATOPLI CBA3U, KOTOPbIE NCNOMbL3YIOTCA B CUTHAMNbBHbIX LENsiX, Unu
TpaHcdopmaTopbl Anst ApYruxX Lenew, Hanpumep Ans npeobpasoBatenel nutaHusl.

KOHCTPYKLMS M UCTIbITAaHNS TakUX TpaHCOpMaTOpPOB A0SMKHBI ObITh BbIMOSHEHLI B COOTBETCTBUM C TpeboBa-
HUAMK 8.1 3a UCKMOYEHNEM TOro, UTO Takme TpaHCcOopPMaTOPbl A0MKHbI OblTh UCMbITAHbI NPY MakcMManbHOM
paccesiHAN MOLLIHOCTY B TpaHcdopMaTope 6e3 pasmMblkaHns 06MOTOK AN rapaHTUM COOTBETCTBYHOLLLER MPOYHOCTH
nsonsiuum. Ecnm TpaHcdopmMaTop HEBO3MOXKHO UCMLITATE B 3TUX YCIOBUSIX C NepeMeHHbLIM TOKOM, Kaxaasi obMoT-
Ka Mpun TUNOBbLIX UCMbITAHUSIX OOSMKHA HArpyaTbCsl MOCTOSHHBLIM TOKOM, paBHbIM 1,7 I, B cooTBeTCTBUM C 8.1.3.
OpgHako Npu KOHTPOSbHBLIX UCTbITAHWUSIX B COOTBETCTBUM € 11.2 130MsIuMst Mexay NepBUYHOM 1 BTOPUYHBLIMU
0BMOTKaMn fOSmKHa BblAepXKMBaThb 6o5ee HU3Koe HanpshkeHne, pasHoe ahpeKTUBHOMY 3HAUEHNIO HAMPSHKEHUS
(2U + 1000) B nnm 1500 B, B 3aBMCMMOCTM OT TOT0, Kakoe HanpsikeHue bonbLue, npu aTom U — camoe BblCoKoe
HOMUHasbHOE HanpsbkeHue oo CNBITYyeMO OBMOTKN.

Ecnu Takme TpaHcdopMaTopbl NOAKIYEHbI C ABYX CTOPOH K MCKpoBesonacHbIM LiensiM, BO BPEMS KOHT-
POJIBHOrO UCNbITaHWUst HEOOX0AMMO NPUNOXKUTL Bonee H13Koe HanpsxkeHKe (500 B) mexay nepBUYHO U BTOPUY-
Hol 0bMoTKamMu B cooTBeTCcTBUMM € 11.2.

Ecnu pazgenutensHble TpaHchopMaTopbl NOAKMHOYEHbI K UCKPOOMACHBIM LiensiM € BHELLHEN CUITOBON Lie-
Mbt0, UCNONb3YIOT 3aLUUTHbLIE CPeaCcTBa B COOTBETCTBUM ¢ 8.1.1 WK B Lienb NUTaHWSA B COOTBETCTBUM C Tpebora-
HUsIMK 8.8 BKIHOYatoT NpeAoXpaHUTEeSNb 1 CTabUAMTPOH Ans obecneyeHnst HEMOBPEXKAAEMOCTIN 3a30P0OB M NyTew
yTeuKn TpaHchopmaTopa npl BO3MOXHbLIX NepeHanpsbkeHnsx. HommHanbHoe BxogHoe HanpsbkeHue no 8.1.3
OOJMKHO ObITb PaBHbLIM HAMPSHKEHWIO CTAabMNUTPOHA.

Korga Takue TpaHcdopmaTtopbl NOAKMHYEHbI K MICKpobe3onacHbIM LeNsiM 1 MpeaoXpaHuTeNb He UCMOoSb3ay-
eTcsl, Kaxayto 06MOTKY He0BX0AMMO UCMbITaTb MakCUManbHLIM TOKOM, KOTOPLIA MOXET MpoTeKaTk B YCMOBUAX
HeucrnpaBHOCTU, yKasaHHbIX B pasgene 5.

8.4 HenoBpexgaemMble 0OMOTKHM

8.4.1 DemndcpepHble OGMOTKU

OemndepHble 06MOTKK, BbIMOSHEHHLIE B BUAE KOPOTKO3AMKHYTLIX BUTKOB AS11 CHUKEHWS BITMSIHUS MHOYK-
TUBHOCTU, JOSKHbLI pacCMaTPUBATLCS Kak HEMOBPEXAaeMble Ha pa3MblkaHWe, eCri OHU UMEHOT HAJEeXHYo MeXa-
HNYECKYHO KOHCTPYKLNIO, BINOMHEHHYIO, HAanpumep, B Buae BECLUOBHLIX MeTannm4eckmx TpyooK nnv obMoToK 13
HEeN30MPOBAHHOIO MOCTOSIHHO KOPOTKO3aMKHYTOMO MPOBOAa, COeANHEHHBIX NaKoN.

39



roCTP M3K60079-11—2010

8.4.2 ipoccenu, cocTosALNe U3 U3ONUPOBAHHBLIX MPOBOAHUKOB

Opoccenu, cocTosiLLne 13 N30NMPOBaHHBIX MPOBOAHUKOB, CHMTAIOTCS HEMOBPEXAAEMbIMU MPU 3HAYEHUSIX
COMPOTUBMAEHUSI HXKE UX HOMUHAMNBHbLIX 3HAYEHWI (C y4eTOM AOMYCKOB) UMW UHOYKTUBHOCTU HXKE UX HOMUHATb-
HbIX 3HAYEHWIA (C y4eTOM OOMYCKOB), €CNN OHWU COOTBETCTBYIOT CriedyHoLLMM YCITOBUSIM:

- HOMUHasbHbIV AnaMeTp NPOBOAHKKA NPOBOAOB, MCNOMB3YEeMbIX A4Ms MOHTaXa gpoccens, 4o/ KeH OblTb
He MeHee 0,05 mm;

- Ha NPOBOAHWK A0MKHbI ObITb HAHECEHbI HE MEHEee ABYX CIOEB U30NSALMN UMM OAWNH CIOW TBEPAOA N30NS-
unn TonwunHon 6onee 0,5 Mm Mexay cocegHUMU NPOBOAHNKAMM U MPOBOAHUK AOMKEH OblTb N3rOTOBMNEH U3
3ManupoBaHHOW KPYTioi MPOBOMOKM B COOTBETCTBMM CO CrieaytoLmMm TpeboBaHsMU:

a) ansi knacca 1 no MK 60317-3, M3GK60317-7, MOK 60317-8 unu M3K 60317-13: NnpoBOAHWK HE A0MKeH
MoOBPEXAATLCA NPY MUHUMASBHbLIX 3HAYEHMSIX HanpshkeHnsl Npobos, ykasaHHOro 4ss Knacca 2, U Npy UCMbITaHum
B COOTBETCTBMM ¢ pasgenom 14 M3K60317-3, MOK 60317-7 unn M3K 60317-8 gormkHo 6bITh He Bonee 6 npoboes
Ha 30 M NpoBOda HE3aBMCMMO OT gnameTpa, Uin

b) ans knacca 2 no M3K 60317-3, MOGK 60317-7, MOK 60317-8 unu M3K 60317-13: n3rotoBuTeNb AOIMKEH
npeacTaBnTb AOKa3aTEeNbCTBO COOTBETCTBUS YKasaHHbIM Bbille TpeboBaHUSM.

MpumeyaHune— HeobxoaumocTb NPOBEPKM COOTBETCTBUSI XapakKTEPUCTUK M3ONALUM, YKA3aHHbIX W3roTOBU-
Tenem, knaccy 1 um 2 HacTOAWMM CTaHAaPTOM He pernaMmeHTMpyeTcs;

- ocre 3aKpeneHnst UM HaMOTKN OBMOTKN AOMKHBI ObITb BhICYLLEHbI AN yaaneHust Bnarv nepeg nponuT-
KO COOTBETCTBYHOLLMM BELLECTBOM OKYHaHWEM, KanesbHbIM OpoLLEeHUeM UK BakyyMHOW NponuTkoli. HaHeceHune
MOKPLITWIA OKPACKOW UMW HAMbINEHUEM HE CYMTAETCS NPONMUTKON;

- NpoNMUTKa A0JSHKHA BbINOSHATLCS MO crneunanbHbIM MHCTPYKLUMAM U3roTOBUTENA AaHHOTO B1Aa NPonMToM-
HOro BelllecTBa TaknuMm obpa3oM, YTOoDObI NPOCTpaHCTBa MeXAy NMPOBOAHMKAMMW BblIM NOMHOCTLIO 3amMoOfHEHbI U
YTOObI 4OCTUraNOCh XOpoLLUee cLensieHne Mexay NPoBoAHNKaMU;

- €CIM UCMOSb3YTCS NPOMNUTOYHbIE BELLLECTBA, cogepKalle pacTBOPUTENN, MPOLECC MPOMUTKN 1 CYLLKM
O0JSKeH OCyLLEeCTBNATLCA He MeHee ABYX pa3.

8.5 TokoorpaHuuuTenbHbIe pe3NCTopbI

TokoorpaHU4MTENbHbIE PE3NCTOPbLI A0MKHbLI ObITb OAHOMO N3 CEeaYHOLLNX TUMOB:

a) MIeHO4YHOro;

b) NpoOBONOYHOTO C 3aLLMTON NPOTUB pa3maTbIBaHUS MPOBOMOKM B crlyvae ee 0bpbIBa;

C) NeyaTHoro, UCrnonb3yemoro B rubpuaHbIX M NogobHBIX Lensix, ¢ NoKpbITUEM, COOTBETCTBYOLLUM 6.3.8,
U repMeTU3npoBaHHbIe cornacHo 6.3.4.

Henospexaaemblii TOKOOrpaHNYMTESbHBIA PE3UCTOP AOIMKEH CUMTATLCS MOBPEXAaEeMbIM TOSLKO Ha pa3Mbl-
KaHWe Lienu, 4To paccMaTpUBatoT Kak O4HO YUUTLIBAEMOE MOBPEXAEHME.

Harpyska TokoorpaHUiIMTENbHOIO pe3ncTopa AoMKHA COOTBETCTBORATL TpeboBaHNSAM 7.1, M OH AOMKEH Bbl-
AepXxmBaTb Mo MeHbLUen mepe 1,5-kpaTHble MakCUMaribHble 3HaYEHUS1 HAMPsSKEHUS U MOLLLHOCTW B HOPMarTbHbIX 1
aBapuiiHbIX pexxmmax paboTbl, onpegeneHHbIX B pasgene 5. MNoepexaeHns Mexay BUTKaMu NpaBuIibHO Harpy-
YKEHHbIX MPOBOMOYHLIX PE3UCTOPOB, UMEtOLLIME 3annTble 0BMOTKU, He yYUTLIBatOT. s 3anuBkv 06MOTKMU cnegyeT
NCMoNb30BaTh U30NSILIMOHHLIA MaTepman co 3HadeHnem CUT no Tabnuue 5 npy HOMUHANBHOM HaNPsSKEHWK, yKa-
3aHHOM N3roTOBUTENEM.

ConpoTuBneHne B X0f104HOM COCTOSHUW (MPY MUHUMAbHOW TemMmnepaType okpyxaroLLen cpeapl) npeaoxpa-
HUTEeNen N HATeR NamMn MOXHO paccMaTpUBaTh Kak HernoBpeXXaaeMblil TOKOOrpaHUUNTENbHbIA PE3UCTOP, ECININ OHM
NCNOMb3YOTCA B YCITOBUSIX, KOrda MX NPUMEHEHNE COOTBETCTBYET HOMUHASbHBLIM NapameTpam. Hutb namnel go-
NycTUMO paccMaTpuBaTh B KAYECTBE TOKOOrPaHUYUTENLHOIO Sr1eMeHTa TOSbKO s pyYHbIX hoHapen 1 ronoBHbIX
CBeTUMbHMKOB. Mpu oTCYyTCTBUM APYrol MHdopMAaLK STO COMPOTUBIIEHNE MOXET ObITb MPUHSATO B KAYECTBE MUHU-
ManbHOro CoONPOTUBIEHNS MPU MUHMMAIBHOW TeMMnepaType oKpy»KatoLel cpefpl, USMepPeHHON B COOTBETCTBUM C
pasgenom 10.4.

MpumedyaHwue—Jlamna gormkHa 6biTh 3alWMLEHA METOAOM, OTMMYHBIM OT UCKPO6Ee3onacHon Lenw.

8.6 KoHaeHcaTopbl

8.6.1 PasgenuTtenbHble KOHAeHCATOPbI

B HenoBpexgaemMoMm yane pasgenurenbHbIX KoHAeHcaTopoB 6o M3 ABYX NocnedoBaTenNbHO NOAK0-
YeHHbIX KOHAEeHCATOPOB PpacCMaTpPUBAtOT Kak NMOBPEXAaeMblil Ha 3aMblkaHWe N pasMblkaHue Lienu. B kayecTse
€MKOCTW y3na NpuH1MatoT Hanbornee HebnaronpusiTHoe 3HadveHne Ntodoro KoHAeHcaTopa, a KoadpULMEHT UCKPO-
6esonacHocTy 1,5 OOMKEH MCMOMb30BATLCS NPUMEHUTENBHO K BITOKY.

PazgenutensHble KoHOeHCATOPbI AOMKHbLI M3rOTORMSITLCS C UCMONB30BAHWEM TBEPAOrO AUSNEKTPUKA U UMETb
BbICOKYIO HAAEXHOCTb. [pUMeHeHne aNeKkTPoNMTUYECKUX WU TaHTasoBbIX KOHAEHCATOPOB HeAoMnyCTUMO.
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BHelLHMe coegnHeHWs Kaxxgoro KoHaeHcaTopa 1 bnoka KoHAeHCaTOPOB A0MKHbLI COOTBETCTBOBATL 6.3, HO Tpebo-
BaHWUSA K pasaeneHnto He A0SMKHbI NPUMEHATLCA K BHYTPEeHHEN YacTu pasfennTesbHbIX KOHAeHCaTOpoB.

Msonauua kaxagoro koHaeHcaTopa JOSBKHA BblAEPXKMBATL UCTbITAHWUS Ha 31EKTPUYECKYO MPOYHOCTL COo-
rnacHo 6.3.12 Mexay anekrpogamMu 1 Mexay KaxablM 31eKTPOo4OM U BHELIHUMU TOKONPOBOASILLMMU YaCTSMMU.
Ecnu pazgennTenbHble KOHAEHCATOPbI NCMOMAb3YIOT MeXay NCKpobesonacHbIMMN U UCKPOOMaCHbIMU LiensiMun, 3Tu
pasgenuTenbHble KoHAeHCaTopbl AOMKHBI OLLEHNBATLCS Kak eMKOCTHbIE CBA3U MexXay 3TumMu Liensimu. MNepeaasa-
emMasi 3Heprys paccunTbIBaeTCA ¢ Ucnonb3oBaHnem Uy, 1 camoro HebnaronpusiTHOro aHa4eHns ntodboro KoHAeHca-
Topa v JoJKHa COOTBETCTBOBATL AONYCTUMOW 3Heprumn BocniaMmeHeHns no 10.7. Bce BO3MOXHbIE NepexofHble
MpOLLECChI AOMKHBI YYMTLIBATLCSH, U HEOBXOAMMO PacCMOTPETL BIIUSIHAE CAMOI BbICOKOI HOMUHANBHOW pabovei
YyacToThl (MO UHbOpMaLMM U3rOTOBUTENS) B AHHOW YacTu Lienu.

Briok 13 pazgenuTensbHbIX KOHAEHCATOPOB, BbIMOMHEHHbLIA B COOTBETCTBUN ¢ 8.9, A0MKEH paccMaTpuBaTbLCS
Kak Henospexxaaemas ranibBaH/n4eckast n3onsums 4ns NnocTOSIHHOIo ToKa.

8.6.2 KoHgeHcatop dunbtpa

KoHaeHcaTophbl, MOAKTOYEHHbIE MEXAY KOPycoM 3anekTpoobopyaoBaHus U UckpobesonacHon Lienbto,
OOMKHbI COOTBETCTBOBATL 6.3.12. B cnyyvae, ecnu nx oTkas NpvBoAUT K HAapyLLEHWIO nckpobesonacHoCTU (Hanpu-
Mep, BO3HUKHOBEHUIO NyTen 06Xxoaa 3/1eMEHTOB, OT KOTOPbLIX 3aBUCUT MCKPOBE30MacHOCTL), OHW AOSDKHBI COOTBET-
CTBOBaTbL NepeyncrieHHbIM B 8.6.1 TpeboBaHMAM K pasaennTenbHbIM KoHaeHcaTopaM. KoHaeHcaTop, oTBevato-
LM TpebOoBaHUAM K HENOBpPEX4aeMbIM pasfeneHnsam 6.3, BHeLLHe 1 BHYTPeHHe cunmTaeTcst obecneumnsatoLnm
HenoBpeXxaaemoe pasgeneHve, U HeobxoarM TOMNbLKO OAMH KOHOeHcaTOop.

MpuvmMedyaHne — HasHayeHne kOHAEHCATOPOB, YCTAHABNUBAEMbIX MEXAY PaMon 1 Lenbto, — unestpaums
BbICOKMX 4acTOT, HaNpUmep nogaqa nNMTaHusl Yepe3 KOHAEHCaTopbI.

8.7 lyHTUpyowme 6nNok1M UcKpo3awuThbl

8.7.1 O6Lwue TpeGoBaHNA

Mpynna anemMeHToB AO/MKHA CHUTATLCS LUYHTUPYHOLWMM Br1I0KOM MCKPO3aLLMTLI, €CIY OHA rapaHTUpYeT 1c-
KpobesonacHOCTL Lienu 3a cHET MPUMEHEHMS LUYHTMPYIOLLMX 3/IEMEHTOB.

B HenoepexaaemMoM LLYHTUPYIoLLLEM BrioKke UCKPO3aLLWThI LUYHTUPYHOLLIME 3NeMeHTbI (auogbl Unv cTabunmT-
POHbI) AOMKHBI AyOnupoBaThes. B lWyHTUpytoLLeM Brioke NCKpo3aLLMTbI AN Lenn YpoBHS «iay, NpumeHsas Tpebo-
BaHWS pasgena 5, yuuTbIBalOT TOSbKO NOBpeXAeHWe ogHoro anogda. Avnoabl 4omKHbI BbITh paccUnTaHbl Ha Npo-
OO0SKUTENbHbIV TOK, KOTOPbLIA MOXET MpoTekaTb B MecTe MX YCTaHOBK/ MpU NMOBPEXAEHUW Ha 3aMblkaHune.

MpumevaHns

1 [na npepoTBpalleHns BOCNnaMeHeHUsl B3PbIBOOMACHON CMecH B criyqae obpbiBa coeguHeHUs MoxeT noTpebo-

BaTbCA repmeTnsaumnsi brnoka B cootBeTcTBUM C 6.3.4.
2 WyHTtupytowme anemeHTbl, Ucnonb3yemsle B Brokax, MOryT NpoBoAMTE TOK B HOPMAaribHOM pexume paboTbl.

OneMeHTbI LWYHTUpYtoLLero 6r1oka McKpo3aLlnTbl 40SKHbI ObITh HArpy»keHbl B COOTBETCTBUM € 7.1, BKIoYas
cry4yan Bo3gencTBUS HAaNPsHKEHUSA NepeMeHHOoro Toka co 3HaveHnem U,,. MNpu 3awmute ¢ NOMOLLbIo NpeaoxpaHu-
Tens LWYHTUPYHOLLME aeMeHTbI brioka foSmKHbI ObITh paccuuTaHbl Ha AnuTernbHoe npoTekaHue Toka 1,7 1. KoHcT-
PYKLMS NpeaoxpaHnTens AommkHa yaoBneTBopsiTs TpeboBaHuaM 7.3. CnocobHOCTL LWYHTUPYOLLUX 3/IEMEHTOB
BblAEpXMBATk NepexoHble Pexnmbl AomkHa ObITe MpoBepeHa B cooTBeTcTBMM ¢ 10.8 nnun onpeaensatbes cpas-
HeHVeM TOKOBPEMEHHbIX XapaKTepUCTMK cpabaTbiBaHWS NpegoXpaHnTens ¢ pabounmmn XxapakTepucTMkamm ane-
MEHTOB.

Anst WyHTUPYHOLLMX BIOKOB MCKPO3aLLWTbI, M3rOTOBMEHHbIX KaK OTAeSbHOe aneKkTpoobopyaoBaHme, KOHCT-
PYKLMS AOSDKHA cooTBETCTBOBATEL 9.1.2.

Mpn NpUMEHEHNN LIYHTUpYtoLLEro 6n1oKa UCKpo3aLLMThl B KaUeCTBe HEMOBPEXAaeMoro yana Heobxoanmo
yunTbIBaThL CriegytoLLee:

a) WYHTUPYHOLLMIA BIOK MCKpOo3aLLMTbl paccMaTpUBatoT Kak NMoBpeXxaaeMblid Ha pasMblkaHue Lienu;

b) HanpsixkeHneM 6roka cunTaloT Hanbornbluee HanpsKeHWe LWYHTUPYIOLLLEro SN1eMEHTa;

C) NOBpEeXAEHNE KAXKAO0ro LUYHTUPYIOLLLEro afieMeHTa Ha 3aMblkaHWe paccMaTpuBaroT Kak OJHO NMOBpeX-
JeHue;

d) uenu ¢ LWyHTUPYOLWUMU TUPpUCTOPaMM JOSKHbBI UCTbIThIBATLCA B cooTBeTCTBUM € 10.1.5.3.

8.7.2 Bnoku UcKpo3alinTbl C LUYHTUPYOLWMUMU 3fIeMeHTaMu1

LyHTWpytOLLMIA BIOK UCKPO3aLLMTLI 4OSMKEH CHMTATLCS BIIOKOM UCKPO3aLLMThI C LUYHTUPYOLLUMU 31eMEeH-
TaMWu, eCriv OH rapaHTUPYET, YTO 3MeKTpUIecKne napamMmeTpbl OTAENBHOro 3f1eMeHTa UK rpynnbl 3NeMeHTOoB SIBMs-
FOTCSI KOHTPOMMPYEMbBIMU BENYMHAMU, KOTOPbIE HE HapYLUAT CKpobe3onacHOCTY Lienu.
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Ecnu 610K nckposawuThl € LUYHTUPYOLWMMUA 31eMEHTaMKN NOAKITHOYAT K UCTOUHUKY MUTaHWS, XapakTepu-
3yloLLLEeMYCS TONbKO 3Ha4YeHueM U,,, OH JOMMKeH aHan13MpoBaThCs Ha YCTOMUYNBOCTL K MepexXoaHbIM peXxuMam B
CcoOTBETCTBUM C 8.6.1, 3a UCKITIOUEHMEM crnydaeB, Korga 610K NCMONb3YHT:

a) 4Ansi orpaHuHeHNs aHeprn paspsaa, BblaensaoLecs U3 gpoccenei Nnmn NbesoanekTpuieckmxX yCTPONCTB;

b) Ans orpaHNYeHWa HaNPsPKEHUs1 YCTPOWCTB, KOHOEHCATOPOB.

Brok AnoaoB cooTBETCTRYIOLLEro HOMUHaNa, CobpaHHbLIX MO MOCTOBOW CXeMe, AOSKEH pacCMaTpUBaTLCS
Kak HernoBpexagaemblii 610K CKPO3aLLUThI C LUYHTUPYHOLLMMW 31IeMEHTaMM.

8.7.3 Bnokn Uckpo3awunTbl C OrpaHUYUTENSIMU HanpsXKeHus

LLyHTMpYIOLLMIA BNOK MCKPO3aLLMTbI AOSIKEH CHUTATLCS BITOKOM UCKPO3ALLMTLI C OTPaHUYMTENSIMU Hanpsbke-
HUA, eCr OH rapaHTUPYET, YTO K UcKpobe3zonacHoM Lenu NpUNoxKeHo HanpsbkeHue 3afaHHOro YpOoBHS.

Bnok nckpo3aLLWThI C orpaHNYMTENsIMU HaNpsKeHUsS1 AOMKeH ObITb 0ObEKTOM aHanaa B NepexodHbIX Pexu-
Max, Korga oH MOXeT MoAKUaTbCs K UCTOUHUKY NMUTaHWS, AN KOTOpOoro onpeaeneHa Tonbko BenudiunHa U, B
COOTBeTCTBUM € 8.6.1, 32 UCKIIOYEHWEeM CryyaeB, koraa nutaHue brioka ocyLLeCcTBASIIOT OT:

a) HenoBpexaaemMoro TpaHcdopmaTopa, N3roTORNEHHOIO B COOTBETCTBUM C 8.1;

b) 6noka nckposalLmTbl Ha gnogax (CTabunuTpoHax), M3roTOBIEHHOTO B COOTBETCTBMM C pazaenom 9;

c) 6baTapeu, M3roTOBMEHHOW B COOTBETCTBUMN C 7.4;

d) HenoBpeXxaaemoro LYHTUpYHoLLLero 6/10ka MCKpPO3aLUTLl B COOTBETCTBUM C 8.6.

8.8 NpoBoaa, NPOBOAHMKMU NeYaTHbIX NMaT U CoegUHEeHUs

MpoBoaa, NPOBOAHMKM NeYaTHbIX NNaT, BKoYas Ux nogcoeanHeHus, obpasytoline YacTb areKTpoobopy-
AOBaHWS, AOMKHbBI paccMaTpUBaTLCS Kak HenoBpexaaeMble Ha pa3MbiKaHUe B CreayroLLmMX cryYasix.

a) Ans1 npoBoaoB:

1) ecnu ABa NpoBoAa BKOYEHbI NapannenbHo nm

2) ecnu 0HOXWUIBHBIA NpoBOA UMeeT gnameTp He meHee 0,5 MM 1 cBoBoaHYO AnNWHY MeHee 50 MM, unu
MeXaHWYEeCKN 3aKpeneH B TOUKe CoOeAUHEHNUS; UMnin

3) ecnv OAMHOYHbI MHOTOXWUIBHBIV UK TMOKWIA NPOBOA, JIEHTOYHOIO TWMa WMEET cedeHne He MeHee
0,125 Mm? (anameTp 0,4 Mm), He nepernbaeTcs Npu paboTte U UMeeT ANUHY MeHee 50 MM U HageXXHO 3aKperneH
B TOUKE coeIMHEHVS.

b) Anga npoBOAHWKOB NeYaTHbIX Nnar:

1) ecnu gBa NpOBOAHNKA LUMPUHOW He MeHee 1 MM BKItoYeHbl NapanienbHO Uin

2) ecnu 0guH NPOBOAHWK UMEET LLUMPUHY He MeHee 2 MM unn 1 % oT cBoel ANWHbI B 3aBUCMMOCTU OT TOrO,
Kakoe 3Ha4veHue bonblue;

B 06oux crniyyasix NpoBoAHWKM NeYaTHbIX MiaT AoMKHbI COOTBETCTBOBATL NitoboMy 13 criegyroLumx Tpebosa-
HWIA:

- KaXkapl NPOBOAHWK BbINOSHEH U3 MeaW HOMUHANbLHOW TONLIWUHOW He MeHee 33 MKM, Unn

- TOKOHecyLLasi CocoBHOCTb e4NHNYHOTO NeYaTHOro NPOBOAHMKA NN COMETaHWUsi MPOBOAHWKOB UCMbITbIBA-
eTca B cooTBeTCcTBMM € 10.12;

3) ecnu AOPOXKKN pasHbIX CNOEB coeAUHEHbI OQHUM CKBO3HLIM OTBEPCTUEM C OKPYXKHOCTLIO HE MeHee 2 MM
UNK ABYMSsI NapannenbHbIMU CKBO3HBIMU OTBEPCTUSAMM C OKPYXKHOCTBIO 1 MM 1 3TU OTBEPCTUSI COeAMHEHbBI MeXay
coboli B cooTBeTcTBUM € 8.8 b) 1) unn 8.8 b) 2).

CkBO3HbIe OTBEPCTUS OSKHBI COOTBETCTBOBATL CNeaytoLLMM TpeboBaHMAM:

- UMETb TONLMHY NOKPLITUSA HE MeHee 33 MKM; nnu

- TOKOHecyLLas cnocobHOCTb eANHNYHOMO CKBO3HOMO OTBEPCTUS UCTIbIThIBAETCS B B cooTBeTCTBUM ¢ 10.12;

c) Ons coegnHeHni (McKNoYas BHELLHWe LWTencenun, po3eTKA U KeMMbl):

1) ecnu ABa coegUHeHNs NapannesnbHbl;

2) ecnun nmeeTcsl OQMHOYHOE NMasiHoe coeguHeHWe, B KOTOPOM MPOBOA NPOXOAUT Yepes nnaTty (Bkovas
OTBEPCTUA Yepes Hee) 1 OH U3OTHYT nepeq Naikon, a ecnn He N30rHyT, TO 3anasH NocpPeACTBOM UCMOSb30BaHNUSA
aBTOMaTa Unn UMeeT CoeMHEHWEe CKPYTKOW, 3anasiH TBepAbiM NPUNoeM Ui NpuBapeH;

3) ecnu nMeeTcs NasiHoe coegnHeHNe CMOHTUPOBAHHOO Ha MOBEPXHOCTM SfIeMeHTa B COOTBETCTBUM C PEKO-
MeHOaLMSIMN N3roTOBUTENA SNIEMEHTA;

4) ecnv meeTcs ognHodHoe 6onToBoe coeanHeHWe, koTopoe cooTeeTcTBYeT MOK 60079-7;

5) ecnv umeeTca anekTpuyeckuii coeauHUTENb BHYTPU 0BOM0OUKY U coeguHeHne BKntovaeT B cebs He MeHee
Tpex He3aBUCUMbIX COEANHUTENbHbIX 3NIEMEHTOB AS1S1 YPOBHS «ia» U He MeHee ABYX — A5sl YPOBHS «iby», npu
3TOM 3/1eMEHTbI MOAKOYEHbI NapannensHo (CM. pucyHok 5). Ecnn coegnHnTens MOXeT CMeCTUTLCS NoA YoM,
OfVH 3MeMeHT coegUHEHUS AOMMKEH NMPUCYTCTBOBATL Ha KaXXAOM KOHLIE COeAMHUTENS U NoBnmM30CT OT Hero.

MpumeyaHwue— [pn NONHOCTBIO OTCOEAVHEHHOM COeaUHMTENE LENU AOIMKHbI OCTaBaTbCs MCKpobesonac-
HbIMW.
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8.9 PaspenuTtenbHble 3NeMeHTbl

8.9.1 O6wwue Tpe6oBaHUA

Henoepexaaemble pazaenutenkbHbIe 3neMeHThl, YA0BNeTBopsioLLme TpeboBaHUAM AaHHOro pasaena, cre-
AyeT paccMmaTpuBaTh Kak obecrnevmBaroLLe HeNoBpeXxaaemoe pasgeneHue.

8.9.2 PaspenutenbHble 3N1ieMeHTbI MeXay UckpobesonacHbIMU U UCKPOOMNAaCHbIMU LiEeNAMU

PasgenuTencHble 3feMeHThbl 4OMKHbI COOTBETCTBOBATL CreayoLLMm TpeboBaHnsM:

a) pasgenuTenbHble 3NIeMEeHTbI A0MKHLI COOTBETCTBOBATL TPEBOBAHMAM TabnumLpbl 5, 3a UCKIHOHYEHNEM BHYT-
peHHel YacTh pa3aenuTenbHbIX 3IEMEHTOB, €CIM OHW UMEHT repMeTUUHYH0 Hepa3bopHYH KOHCTPYKLMIO (Hanpw-
Mep, OMNTPOHOB, A4Sl KOTOPbIX 3HAYEHWs, yKaszaHHble B pasgenax 5 — 7 T1abnuupl 5, He npumenstoTes). Ecnu
npumeHsietTcs Tabnuua F.1, konoHka 2 Tabnuubl 5 He NpuMeHsieTcs;

b) UTOOLI UCKNIOUNTL BO3MOXHOCTb NEeperpysku pasgenmTenbHbIX 31eMeHTOB 1 0becneunTb UX Harpysky B
COOTBETCTBMUU C 7.1, coeanHEHNsI CKpoonacHoW Lienu cnedyeT cHabxaTb 3allMTon. 3awmTa oT neperpyaku pas-
AenuTenbHbIX 3NIEMEHTOB CO CTOPOHbLI UCKPOOMACHOW LIeNu, Hanpumep, MOXeT AOCTUraTbCa BKINHOYEHUEM eanHNY-
HOro CTabUNUTPOHa, 3aLLUULLEHHOTO NPeoXpaHUTENeM C COOTBETCTBYOLLMMM NapamMmeTpamu no 7.3, Unv Tennogo-
ro yctpovictea. Mpu aTom TpeboBaHWs TabnuLbl 5 K NpeaoxpaHUTenNto 1 cTabUnnTpoHy He NpUMeHsoT. HomuHans-
Hasi MOLLHOCTb CTabUNMTPOHa AoSKHA ObITh HE MEeHee 3Ha4YeHusl, Mosly4aemMoro B pesynstate yMHoXeHus 1,7 1
Ha MaKcUMarnbHoe HanpsbkeHue ctabunusauun. KoHCTpYKLMS NpeaoXpaHUTens 1 MeTod MoHTaxa, Hanpumep, B
aepxaTtene A0MKHbI YAOBNETBOPSATL TPeOOBaHUSAM 1 HOpMaM Ha 3NekTpoobopyaoBaHme obLLero HasHaveHns. B
HEKOTOpbIX CyYasX Npu coegMHEHNAX NCKpoBe3onacHoW Lienu Takke MOryT NPUMeEHSTbCS NogobHbIe crnocobbl
3alUWThI BO U3bexaHne NpeBblLLeHNs Harpy3ku Ha pasgenuTernbHbllii aneMeHT. B anstepHaTMBHOM cnydae onTu-
yeckne N30oNAToPbI AOMKHLI 0TBEYaTh TpeboBaHUsAM K ucnbitaHuam 10.11.

MpumevaHune 1— TonbKO €gUHNYHbBIE YCTPOWCTBA B KOPMyCe C MyXMM COEOVHEHVMEM WCMbITbIBAIOT Cornac-
Ho 10.1;

C) 3reMeHT BblAep>XUBAET UCTbITaHWE Ha 3MEeKTPUYECKYO MPOYHOCTL cornacHo 6.3.12 Mexay saxnmamm
NCKpOOMacHOI Lienn 1 3axxumamu nckpobesonacHoi uenu. cnelratensHoe HanpsbhkeHne 3onauum, ykasaHHoe
N3roTOBUTENEM, NSl HEMOBPEXAAEMOro pazaeneHns UCMbITbIBAEMOro 3MieMeHTa A0MKHO bbITk He MeHee UCnbITa-
TeNbHOrO HarpsiXeHUs, ykazaHHOro B 6.3.12.

PazgenvTtensHble pene AoMmkHbl oTBeYaTh TpeboBaHusAM 6.3.13, a obMoTKa pene aorkHa obecne4ymsaTb
paccesiHne MakcUMarbHOW NOAKNHOYEHHOW SNeKTPUHECKOM MOLLHOCTM.

MpumedvyaHune 2— TpeboBaHusi 7.1 Ha OOMOTKM pene He pacnpoCTPaHsoTCS.

8.9.3 PazpgenuTtenbHble aneMeHTbl MeXay pazaenbHbIMU UCKpobezonacHbIMU LensMu

PasgenuTensHble anemMeHThl A0/MKHBI paccMaTpUBaTLCS Kak obecnednsaroLlme HenoBpexaaemMoe pasae-
NeHne pasgenbHbiX MCKpobe3onacHbIX Lenen, ecni BbiNOSHAKTCA crieayoLle YCroBus:

a) Harpyska yCTpoWCTBa JOSMKHA COOTBETCTBOBATE 7.1 (C NPpUMEHEHNEM UCKTYEHWH, YKa3aHHbIX B 3TOM
NYHKTE), eCrn HemMb3s AoKasaTb, YTO Lenu, NoAKIIYEHHbIE K 3TUM BbIBOAAM, HE MOTYT HapYLLWTL HENoBpeXxaae-
Moe pazfeneHune ycTponcTe. MeToabl 3alwmThl (Kak ykasaHo B 8.8.2) MoryT 6bITb HeobxoanMbl 4Ns npedynpexae-
HWS Neperpyskn pasgenmTenbHoro 3f1eMeHTa;

b) nsonsaumns ycTpolicTBa AoMKHa COOTBETCTBOBATL TPEBOBAHWAM K MPOYHOCTY M3onsaLmm no 6.3.12. UcnbiTa-
TenNbHOEe HanpPsPKeHWe N30NSALUN, yKasaHHOE N3roTOBUTENEM, ANt HEMOBPEXAAEMOro pasfaeneHs UCMbITbIBaeMOo-
ro afiemMeHTa AOSMKHO ObITb HE MEeHee MCMbITaTesIbHOro HanpshXeHWsl, ykasaHHoro B 6.3.12.

9 NononHuTenbHble TpeGOBaHUSA K crneyuanbHOMY 3NeKTPoOGoOpyAOBaHUIO

9.1 Bapbepbl 6e3onacHocTM Ha gMoaax

9.1.1 O6wune nonoxeHus

Ovogbl B gnogHom Gapbepe 6e30nacHOCTY OrpaHNYMBaoT HanpsKeHUe, NPUNoXeHHoe K MckpobesonacHow
Lenu, a HernoBpeXxaaeMblil TOKOOrpaHUUYNTENBHBIN Pe3UCTOopP orpaHMUUBAET TOK, KOTOPLIA MOXET NPOXoAuTh Mo
uenu. bapbepbl 6esonacHOCTX NpeaHa3HaYeHbl ANs MPUMeHeHWs! B KavecTBe CpeICTB COMNpshKeHUst UCKpobeso-
NacHbIX N UCKPOOMACHbLIX Liener 1 A0MMKHbI MPONTU KOHTPOSbHLIE UCTbITaHWs no 11.1.

CnocobHocTs Bapbepa 6e30MacHOCTU BblAEpKMBATL MOBPEXAEHNS, BbI3BAHHbIE NEPEXOAHBIMU PEXUMAaMMU,
JormkHa bbITb McnbiTaHa B cooTeTcTBUM ¢ 10.8.

Bapbepbl 6e30MacHOCTH, COCTOSAILLME TONBKO U3 ABYX ANOAOB UM ANOAHBIX LienoYyek 1 NpuMeHsieMble s
nckpobe3onacHbIX Lienei ypoBHsI «iay, paccMaTpUBalOT B KAYECTBE HernoBpexaaeMblX GrTOKOB B COOTBETCTBUU
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¢ 8.6 Npu yCroBuK, YTO AMOAbI NPOLLUIIM KOHTPOSbHbIE UCTbITaHus 11.1.2. B aToM criyyae B COOTBETCTBUM C Tpebo-
BaHMSIMM pasgena 5 B pacyeT NpuHMMatoT MoBpeXxaeHe ToNbKo 0gHOro avoaa.

Ons 6apbepoB, MCNoMb3yeMbIX 451 UckpobeaonacHbIX Lienei ypoBHSI «ic», MUHUManbHoe TpeboBaHne —
Hanuyne oaHOro CTabunMTpoHa ¥ TOKOOTPaHWYUTENBHOTO PE3UCTOPa, ECAN OHU PYHKLMOHUPYIOT B COOTBETCTBUU
c TpeboBaHusaMn 7.1.

9.1.2 KoHcTpyKUUA

9.1.2.1 MoHTax

KoHCTpyKLMSI foMmKHa UCKHoYaTb BO3MOXHOCTE HENPaBUTLHOMO MOHTaxa, Korda rpynny 6apbepoB ycTa-
HaBNMBAOT BMECTE, Harnpumep, ¢ MOMOLLbH aCUMMETPUYHOCTN hopMEbI KpenneHns anemeHTa 6apsepa unm ugeTo-
BOW MapKUpPOBKA.

9.1.2.2 YcTpoicTa Anst 3a3eMIeHnst

JononHntenbHo K NobbiM cpeacTBam coeqnHEHNS BHYTPEHHEN arekTpuyYecKon Lenu ¢ 3emnen 6apbep
OOIMKeH UMeTh Mo KpaHel Mepe eLle 04HO CoeAHUTENbHOE YCTPOMCTBO U cHabXaTbCst U30NMPOBaHHLIM NPo-
BO/JOM C NOLLAAbLIO NMOMNEPEYHOro CeYeH st He MeHee 4 MM? ANs 3a3eMeHusI.

9.1.2.3 3alynTa 3nemMeHToB

Bce anemeHThl bapbepa 6e30nacHOCTY A0MKHbI NPeAcTaBNsATs coBoM eAnHbIN Hepa3dopHbIA BNOK, 3aNUTLIR
KOMMayHAoM B COOTBETCTBUM € 6.6 1nn BbINOSIHEHHbIV B Hepa3BGopHol 060ouKe, MCKNoYatoLLEen BO3MOXHOCTb
pEMOHTA Ui 3aMeHbl 3/1IEMEHTOB €ro BHYTPEeHHEro MoHTaxa, OT KOTOpbIX 3aBUCUT 6€30MNacHOCTb.

9.2 O6opynoBaHue FISCO

OnekTpoobopyaoBaHne, KOHCTPYKLIMS KOTOPOro COOTBETCTBYET TpeboraHMsIM NpunoxeHust G 1 KoTopoe npeg-
HasHayeHo AN NpuMeHeHns B cuctemax FISCO, gomkHo bbITb A0NONHUTENLHO NpoMapkuposaHo FISCO nocne
yKasaHus ero pyHKUMA, HaNnpUMep NCTOUHWK MTaHWS, MOAeBOe YCTPOWCTBO UMM OKOHEYHOE corfacytollee ycT-
POWCTBO (CMOTpUTE pasgen 12).

9.3 Py4Hble U ronoBHble CBETUITbHUKU

lonoBHblE CBETUMNBHUKM AN rpynnbl | 4OMKHBI COOTBETCTBOBATL TpeboraHuio M3K 60079-35-1.

PyuHble 1 ronosHble cBeTUNbHWKM ans rpynnsl | v 11l gomkHbl COOTBETCTBORATL TPEOOBAHMAM HACTOSILLETO
cTaHgapTa.

10 TunoBble NPOBEPKU U UCTIbITaHUS

10.1 UcnbiTaHUsA Ha UcKkpobGe3onacHOCTb

10.1.1 O6LKe NonoxeHus

Bce uenu, koTopble TpebyeTcs UCMbIThbIBATL HA UCKPOBE30NacHOCTb, A0SMKHbI ObiTh UCTbITAHBI 475 No4-
TBEPXKAEHWS, YTO OHW He CNOCOBHbI BbI3BaTL BOCTIaMEHEHWE B YCIOBUSIX, yKa3aHHbIX B pasgene 5, ansi cootseT-
CTBYHOLLMX YPOBHEN Lienel anekTpoobopyaoBaHus.

OneKkTpuyeckne Lenn OMKHbI UCTbITLIBATLCS B HOPMAasbHbIX U aBapURHBIX pexumMax paboThbl C y4eTOM
koadbdrumeHTa nckpobesonacHocT (cM. NpunoxeHune A). ickpoobpasytoLwuii MexaHnam AoSHKeH BKIIYaThCs B
KaXkayro TOUKY UCTBITYEMOW Lienu, A1 KoTOPOo BO3MOXeEH 06pbIB, KOPOTKOE 3aMblKaHWe UK 3aMblkaHue Ha 3eM-
Mo, BNeKTpuYeckyto Lienb MOXHO He nogsepraTe TUMOBOMY UCMLITAHUIO C MPUMEHeHUeM UcKpoobpa3sytoLlero
MeXaHW13Ma, ecfiv ee CTPYKTYpa 1 3NeKTpuieckne napameTpbl 4OCTAaTOMHO XOPOLLO onpedeneHsl, a Uckpobeso-
MacHOCTb MOXHO OLLEHWTL MO XapaKTepucTrKam nckpobesonacHoCTY MeTogamu, NpuBeaeHHbIMW B MPUIOXKEHNN A
(cM. pucyHkn A.1 — A.6 unu Tabnuusl A1 n A.2).

Ecnu HanpspkeHWA U TOKM yka3aHbl 6e3 JonyckoB, NpuMeHsieTcs gonyck = 1 %.

MpumedaHue— Lenb, oueHKa KOTOPOW NPOBEAEHA C UCMOMNb30BAHUEM XapaKTEepUCTUK NCKpOoBe3onacHoCTu
u TaGJ'II/ILL, MOXET Bbl3BaTb BOCMNNamMmeHeHne npu UcnbiTaHum ¢ NpUMeHeHneEM MCKp006pa3y}ou.|,ero MexXaHn3ma. quCTBVI-
TENbHOCTb UCKPOO6PasyIolLero MexaHnuama MeHsIeTCsl, a KpUBbIe U Tabnulbl COCTaBNeHbl Ha OCHOBaHUKU 60MbLWOro
ymcna Takux UCTIbITaHMIA.

10.1.2 UckpooGpasyroLumin MexaHu3m

MckpoobpasyroLnii mexaHnam AoiKeH COOTBETCTBOBATbL NpUBeAEHHOMY B NpunoxeHuu B, 3a ncknrove-
HWeM cry4yaeB, Koraa ykasaHa ero HernpurogHocTs. B aTux cnydasix cnegyeT Ucronb3oBaTth ApYroi nckpoobpa-
3yHOLLMIA MexaHn3M, obecneumBaloLLMiA 0QNHAKOBYHO CO CTaHAAPTHBIM MEXaHU3MOM YYBCTBUTENbHOCTL. Mpy 3TOM
060CHOBaHNE WUCMOMb30BaHUS HECTAHAAPTHOrO MEeXaHW3Ma AOSMKHO ObITh BKIHOYEHO B NOSICHUTENBHYIO OOKY-
MeHTaLuto.
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Ana uener ypoBHS «ia» 1 «ib» ncnonb3oBaHne NCKkpoobpasyoLLero MmexaHmama 4ns co3gaHns KoOpoTKMX
3aMblKkaHWA, 0BPLIBOB U 3aMbIKAHWIA HA 3eMITH0 CHUTAETCst HOPMaITbHLIM PEXMMOM PaboTbl U SIBNAETCS HEYUUTbIBa-
eMbIM MoBpPeXAeHNEeM:

- Ha cpeacTBax coeANHEHNS;

- Ha BHYTPEHHUX COeQNHEHUAX UMK Yepes BHYTPEHHME MYTU YTEUKM, ANeKTpruieckne 3asopbl, MyTH yTEUKM
yepes 3anuBKy KOMNayHAoOM U Yepes TBepayo 13onsumio, He oTBevatoLne TpebosaHusam 6.1.2.2 unm 6.1.2.3.

NckpoobpasyoLmin MexaHn3m He NMPUMEHSIOT A4S UCTbITaHWiA:

- Yepes HenoBpeXxgaemble pasgeneHunst U nocnegoBaTeNbHO C HEMOBPEX4aeMbIMU COEANHEHNSIMU;

- yepes NyTh yTeUKU, SMEeKTpUYEcKUe 3a3ophbl, NyTH YTEUKM Yepes 3anvBKy KoMnayHOoM 1 Yyepes TBepayto
N30MSILMI0, COOTBETCTRYOLME TpeboBaHNAM Tabnnupsl 5 unun npunoxeHus F;

- BHYTPW CBSI3aHHOTO 3N1eKTpoobopyaoBaHus, 3a UCKToUEeHeM BbIBOAOB UCKpobesonacHomn Lenw;

- Mexay BbIBOAaMM rarbBaHWYECKV pa3aeneHHbIX Lener, oTeevaroLunx TpebosaHnsm 6.2.1.

[na uenen ypoBHS «ic» NogkntoveHne nckpoobpasylollero MexaHnsma criegyet paccMmaTpuBaThb B Crie-
OYIOLLMX YCIOBUSIX:

- Ha BBOAHbIX YCTPOMCTBAX;

- Yepes pasgeneHns ¢ 3a30pOM MeHbLLE 3HaYeHWI, yKasaHHbIX B Tabnuvue 5 unu B npunoxeHun F;

- BMECTO HOPMarbHO UCKPSILLIMX KOHTAKTOB, HaNpMmep, pasbeMoB, BbIKtouaTenen, KHOMOK, MoTeHLMo-
METpPOB;

- BMECTO 3/1IEMEHTOB, KOTOpbIE HE HAarpyXXeHbl COOTBETCTBYHOLLIMM 06pa3oM B HOPMAabHOM peXume paboThbl.

10.1.3 UcnbiTaTenbHble ra3oBble CMECU U TOK KOHTPOINbHOM Lienu UCKpooOpa3syoLwero mexaHusma

10.1.3.1 BapbiBoOnacHbIe NchblTaTeNbHbIE CMEcK AN UCMbITaHWi ¢ koadhduumeHTom 6esonacHocT 1,0 1
TOK KOHTPOSbHOM Lienu nckpoobpasytoLLero MexaHmama

B3apbiBoONacHble UcMbITaTeNbHbIE CMeCcH, ykasaHHble B Tabnuue 7, A0MKHbI NCMONb30BaTLCS B COOTBET-
CTBWM C yKa3aHHOW rpynnow ncnbityemoro ob6opygosaHus. BapbiBoonacHble CMecu ykazaHbl B 3TOM pasgene 6e3
koaddmumeHTa 6ezonacHocTn. Ecnn BBOoAMTCA KOadhdULMEHT GezonacHocTh 1,5, anekTpuyeckme sHaveHms Lenm
O0JKHbBI ObITb yBENMUeHbl B cooTBeTcTBUM € 10.1.4.2, NnepevuncrneHue a).

UyBCTBUTENBHOCTL NCKPOOOPasyHoLLLEro MexaH1naMa creayeT NpoBepsTh 40 Havana Kaxaow cepum ncnblita-
HWIA, MPOBOANMbIX B COOTBETCTBUW € TpebosaHneM 10.1.5. [Ina 3Toro uckpoobpasyoLLmii MexaH3M AoSkeH ObITb
BKIIHOYEH B LieMb NMOCTOSIHHOIO TOKa C HanpshkeHneM 24 B, cogepikalLyto KaTyLIKy ¢ BO34yLLUHbIM CEPAEYHUKOM U
NHAOYKTUBHOCTLIO (95 £ 5) MIH. ToK B 9TOM Lienn AO/MKEH COOTBETCTBOBATL 3HAYEHMSIM, YKa3aHHbIM B Tabnuue 7
0N COOTBETCTBYHOLLEN MPYNMbl areKkTpoobopyaoBaHmst. YyBCTBUTENBHOCTL AOSKHA CHATATLCS YAOBNETBOPUTE b-
HOW, ecnin BoCMiiaMeHeHNe B3pbIBOONACHON UCMbITaTeNbHON cMeck npoucxoauT B npeaenax 440 obopoTos Aep-
aTensi NPOBOJIoYEK MPW ero NonoXnTensLHOM NONSAPHOCTH.

Tabnwuuya 7 — CocTtaBbl B3pbIBOONACHbLIX UCTbITATENBHBIX CMecel ansa koadduumneHta 6ezonacHoctn 1,0

pynna unu nogrpynna CocTaBbl B3pbIBOONACHbLIX UCMbITATENbHBIX Tok B KOHTPOMBHOW Uenu,
snekTpoobopynosaHua cmecei, 06. % B BO3gyxe MA
| (8,3 £ 0,3) % meTaHa 110 —111
A (5,25 + 0,25) % nponaHa 100 — 101
1IB (7,8 £ 0,5) % atuneHa 65 — 66
lIC (21 £ 2) % Bopopoaa 30 — 30,5

B cneuunanbHbIX criyyvasx, Korga anekTpoobopydoBaHne UCMbITLIBAT U MAapKUPYHOT ANS MPUMEHEHUS B
cpefe onpeaeneHHOro raza Unu napa, ero UcnblTbiBaOT NpU Hanbonee Nerko BOCNNamMeHseMOR KOHLeHTpaL/MK
3TOro rasa WUnu napa B Bosayxe.

MpumeyaHune—YuctotTa MMEIOWMXCA B NPOOAXKE ra3oB U NApoB OOLIYHO ABMNSIETCS NPUeMNEMON Ans AaHHbIX
MCNbITAHWW, HO HE crneayeT MPUMEHATb radbl YNCTOTON He MeHee 95 %. BrnvaHve nameHeHun HOpManbHbIX YCITOBUN
(3Ha4eHW TemnepaTypbl, AABNEHUS N BMAXHOCTU BO34yXa BO B3PbLIBOOMACHOW CMECU) CHMTAIOT He3HauuTenbHbIM. Jlo-
Oble 3HAUWUTENbHbIE AEWCTBUS M3MEHEHUIN 3TUX MapameTpoB CTAHOBATCH OYEBUAHbLIMU MPU KOHTPONbHOW KanubpoBke
MCKpOObpasyloWwero MexaHuama.

10.1.3.2 B3pbliBoonacHble UCMbITaTeNbHbIE CMECH AN UCMbITaHWi ¢ koadduumeHTom GeaonacHocTn 1,51
TOK KOHTPOMNLHOM Lienu Anst IckpoobpasytoLLero MexaHnuama

MpegnoyTuTenbHbIE UCMbITAaTENbHbIE CMecK ykasaHbl B pasgene 10.1.3.1, a koadduumeHT 6esonacHocTu
NMPUMEHSIETCA C MOMOLLLIO YBETMYEHWST HanpsiKeHU UM Toka COOTBETCTBEHHO. Ecniu Anst nony4veHms koaddu-
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LMeHTa 6e3onacHOCTM UCnonbayeTca Gonee arpeccuBHas UchbiTaTeNbHas CMech, B LieNsX JaHHOro cTaHaapTa
cunTaeTcs, YTo NpMMeHeH koadduumeHT 1,5, ecnu cocTaB COOTBETCTBYET Tabnuue 8.

Tabnwnuya 8 — CocraBbl B3apbIBOONACHLIX UCMbITATENBHBIX CMecel ans koadduumeHta 6esonacHoctn 1,5

CocTaBbl B3pbIBOOMNACHLIX UCMLITATENBLHLIX cMecel, obbeM, %
Ipynna unu
nogrpynna KucnopogHo-BoaopoaHo-BO3gyLLHASA KucnopopHo-sogopoaHas Tox B,KOHT'
3nekTpoobopy- cMech cMech pOnbHON Lenw,
[OBaHUA MA
Bopopon Boagyx Kucnopopn Bopopon Kucnopog

| 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
B 38+0,5 62 +0,5 — 75+ 0,5 25+0,5 43 — 44
lIc 30+£0,5 53+£0,5 17 £ 0,5 60+ 0,5 40+ 0,5 20— 21

10.1.4 UcnbiTaHuA ¢ Ucnornb3oBaHUEM UCKPOOOpa3yrLlero mexaHnsma

10.1.4.1 UcnbiTaHue Lenu

[ns nenbITyeMol aneKTpUYecKoi Lenu BeIGuparoT napameTpbl, KoTopble ¢ HanborbLUeR BEpOSTHOCTLHO CNocob-
Hbl BbI3BaTb BOCMN/IaMEHEHWe B3pbIBOOMACHOW CMeCH, C y4ETOM [OMYyCKOB B COOTBETCTBUM € pasgeniom 7 1 10 %
konebaHWs CeTeBOro HanpsPKeHUs.

MNckpoobpasytoLnii MexaHnam AOMKeH BKITHOYATLCS BO BCe TOUKM UCTILITYEMON Lieni, B KOTOPbLIX cUATaloT
BO3MOXHbIM NosiBNEeHWe 0bpbiBa UK 3aMblkaHusl. VicnbiTaHns Lenu AomKHbI NPOBOAUTLCS B HOPManbHOM PeXxu-
Me paboTbl, a Takke C OAHUM UK ABYMSA NOBPEXAESHUSMU B 3aBUCUMOCTUN OT YPOBHS UCKpobesonacHom Lienu B
COOTBETCTBUM C pasfesioM 5 U ¢ MakcmManbHbIMN 3HavYeHMAMU nogcoeanHsaemon emkocTu (C,) U MHAYKTUBHOCTU
(Ly) M OTHOLLEHWS MHAYKTUBHOCTM K COMPOTUBEHNIO (L,/R,), Ha KOTopble paccuuTaHo a1ekTpoobopyaoBaHme.

Ka>|<p,y+o Uernbe NCNbITbIBAKOT MNP cnegyouleM KonmvecTase O60pOTOB C oonyckom +1()0 % pepxkatens npoBo-

JI04eK B UCKpoobpasytolemM MexaHn3me:

a) Ans uenew noctosiHHoro Toka — 400 060poToB (5 M1H), No 200 060pOTOB Ha KaXkdon NOASIPHOCTH;

b) ans uenei nepemeHHoro Toka — 1000 o6opoToB (12,5 MUH);

C) ANt eMKOCTHbIX Lieneit — 400 06opoToB (5 MuH), no 200 060poToB Ha kaxkaoi nonsipHocTh. KoHaeHcaTop
OOJDKEH UMETb OCTaTOUHO BpeMeHU Ans NOBTOPHOW 3apsiaku (Mo MeHbLel Mepe, 3-KpaTHYH NOCTOSIHHYO Bpe-
mMeHn). OBbluHOe Bpemsl nepe3apsiakn — okono 20 Mc, a Korga 9Toro HegoCcTaTouHO, BPpEMSI MOXHO YBEMUYNTD,
CHSIB 0fHY Wnn Gonee NMPOBOJIOK UM 3aMedSIMB CKOPOCTb BpallleHUs1 NckpoobpasytoLero MexaHuama. Ecriun
MPOBOSIOYKM CHATLI, KOMYECTBO OBOPOTOB HEOBXOAMMO YBENWYUTL, UYTOBbLI COXPaHUTL TO XKe KONMUYEeCcTBO
NCKPEHUIA.

Mocne Kaxxaoro UcnelTaHWsi, NPOBeAEeHHOIO B COOTBETCTBMM € NepevncieHnem a), b) unu c), Heobxoanmo
NpPOBOANTEL KaNMBPOBKY UCKpoobpa3ytoLLiero MexaHuama. Ecnin kannbposka He cooTBeTCTBYeT TpebosaHusim 10.1.3,
NCMbITAHUS 4AHHON Lienn Ha BoCnnameHeHe AoSKHbI ObITb NpU3HaHbl HeaelCTBUTENbHBIMM.

MpumedyaHne— MN30rHyTblE N M3HOLWEHHbIE BONbMPaMOBLIE MPOBOMOYKN UCKPOODPasyloWero MexaHmama
MOTyT U3SMEHATb €ro YyBCTBUTENBbHOCTb, YTO MOXET NPUBECTU K He,quICTBMTeﬂbeIM pesynerartam.

10.1.4.2 KoadbpmupmeHTbl nckpobesonacHoCTH

MpumeyaHwune— Llenb npumeHeHns koachduuneHta 6e30nNacHOCTU — rapaHTUpPoOBaTh, YTO TUMOBOE UCTbITa-
HNe UIiun OueHKy l/ICKpO6e3OI'IaCHOCTM npoBoaAT And uenu, Kotopas C bonbLuen BEPOATHOCTbLIO BbI3OBET BOCMIIaMeHe-
HWe, YemM nepeunyHasa uenb, UMK 4YTO NEPBUYHYIO LUENnb UCNbITbIBAKOT B bonee ﬂeFKOBOCﬂﬂaMeHHPOU.LeVICﬂ BSprBOOﬂaCHOVI
cMmecu. B ocHOBHOM Henb3s ,IJ,O6I/ITbCF| TOYHOIo COOTBETCTBUA MeXAy pas3HbIMKM MeTogamMu nonyyveHusa onpeneneHHoro
KoacbdbmumMeHTa MckpoBe30nacHOCTU, HO yKa3aHHble HUXEe MeTOAbl JalT NpUeMeMbI BbIGOp.

KoadhduumerTa 6esonacHocTn 1,5 gocTuraoT OgHUM U3 CReayoLmx MeTo40B:

a) yBenuyeHvem HanpsbkeHus cetn ao 110 % (c yueTom konebaHusi ceTu) OT HOMUHAMNBHOTO 3HAYEHWS UK
YCTaHOBKOW HanpsbkeHWst baTtapei, UICTOUHMKOB NMUTAHWS 1 YCTPONCTB, OrpaHUUMBaIOLLNX HANPSDKEHNE, HA MaKcK-
MalibHOM YPOBHE B COOTBETCTBUU C pasdernom 7, torga:

1) AN UHAYKTUBHBIX 1 OMUYECKUX (PE3UCTUBHBIX) Lenel YMeHbLUaT CONpOoTUBIEHUE OrpaHNYMNTENbHOMO
pesuncTopa ans yeenmieHust Toka UCrbITyeMor Llenn Ao 3HavyeHus1, paBHoro 1,5-kpaTHoMY 3HaYEHUIO TOKa MoBpeX-
aenusi. Ecnn koadbdpmumeHT 6esonacHocTn 1,5 He MOXKeET ObITb 4OCTUIHYT TakuM crnocobom, TO YBENMYMBAIOT Ha-
npsbKkeHue;
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2) Anst eMKOCTHBIX Liener HanpsbkeHne UCMbITYeMOol Lienn yBennunBaroT A0 3Ha4eHus, pasHoro 1,5-kpaTHo-
MY 3Ha4YeHWIo HanpsXkeHUsa nospexaeHns. Kak BapuaHT, korga ¢ KoHgeHcaTopoM UCNOMb3yeTcsl HernoBpexaae-
MbIlA TOKOOTPaHUYUTENEHBIA Pe3NCTop, KOHAEHCATOP paccMaTpUBalOT kak baTapeto, a Lienb — Kak OMUYECKYHO.

Mpy ncnonbL3oBaHWUK A1 OLEHKU KPUBBIX M3 MPUnoxkeHus A (cM. pucyHkn A.1 — A.6) unu tTabnuu A1 n A.2)
crnefgyeT NPUMEHSITb 3TOT XXe MeTof;

b) ucnone3oBaHue Gonee Nerko BocniaMmeHsieMblX UCTIbITaTENbHbIX CMeCcell B COOTBETCTBMU ¢ Tabnuuel 8.

Ecnu Heobxoanm koadpduLmeHT 6ezonacHocTy 1,0, UCMONL3YIOT UCMbITATENbHYH CMECh, YKasaHHyo B Tab-
nmue 7.

10.1.5 UcnbiTaHuns

10.1.5.1 O6WwKe nonoxeHus

McnbiTaHns Ha Mckpobe3onacHOCTb AOMKHbI MPOBOAUTLCS Ha Lienn B pexumMax, NnpeacTaBnsolLmMx Ham-
60MbLLYH 0NacHOCTL BocnnaMmeHeHns. Tak, Hanpumep, Ans IpocTbIX Lenei, KOTopbIM COOTBETCTBYIOT NpYBeaeH-
Hble Ha pucyHKkax A.1 —A.6 kpuBble, Hanbonee onNacHbLIMU SIBMNSIFOTCSI UCTIbITAHWS B PEXUME KOPOTKOIO 3aMblka-
Husa. Ons 6onee cnoXxHbIx Lienel YCroBust MOTyT U3MEHUTLCS, U UCTILITAHNUS B PEXUME KOPOTKOTO 3aMblKaHWS
MOryT OKa3aTbCsl MeHee onacHbIMU. Hanpymep, AN UCTOYHUKOB NUTaHUS CTaBUNM3UPOBaHHLIM HaNPsSXKEHUEeM U C
orpaHuyeHnem Toka Hanbonee onacHble ycrnoBusa 06bIMHO UMEIOT MEeCTO, KOorga nocrneaoBaTenbHO C BbIXOAOM
WCTOYHUKA MUTaHWUsI BKITHOYEH PEe3NCTOp, OrpaHMYMBalOLLA TOK 40 MaKCMMAaIbHOro 3HaYeHWs], KOTOPOe He Bbl3bl-
BaET CHWKEHUS HAMNPSBKEHWSI.

MpwumeyaHne— HenvHelHble NCTOYHVKM NMUTaHKsA TPeOyIOT crieumnanbHOro paccMoTperust. AribTepHaTUBHBIN
MeTOA UCMbITaHWIA Ha BOCMNaMeHeHWe MONynpoOBOAHMKOBLIX Lenel nutaHus (CM. npunoxenue H).

10.1.5.2 Llenu ¢ MHAYKTUBHOCTBIO N EMKOCThHO

Mpu cogepkaHUn eMKOCTU U UHOYKTUBHOCTM B LIeNK B OLeHKE Mo KPUBLIM Ha pucyHkax A.1 — A.6 moryT
BO3HWKHYTb TPYAHOCTU, HAMPUMEP, KOrga SHeprusl, sanaceHHasi B KoHgeHcaTope, MOXET YCUNNTb UCTOUHUK NnTa-
Hus1 gpoccens. Ecnv obuiast MHaYKTUBHOCTb UM €MKOCTb MO pesyfbTaTtam OLEHKM B COOTBETCTBMM C TpeboBaHu-
AMK pasgena 5 coctaensieT MeHee 1 % OT 4OMYCTMMOTO 3HAa4YEHUsI MO KPUBLIM BOCNIaMEHEHUs Uy Tabnuuam B
NpUNOXEHWU A, Torga MakcuManbHyo A0NYCTUMYH eMKOCTb UM MHAYKTUBHOCTbL MOXHO NPUHATL paBHON Aomnyc-
TUMOMY 3HAYEHWIO MO KPMBLIM HA PUCYHKAX UK Tabnavuam.

CooTBeTCTBME Lienu TpeboBaHaM onpeaensaoT 0gHUM U3 CriegyoLLMX MeTod0B:

a) UcrblTaHWe ¢ KOMBUHaLMER eMKOCTM U MHAYKTUBHOCTH;

b) Anst NUHeNHbIX Lenew (C orpaHudeHnemM akTUBHOIO ToKa).

1 3HaueHus L, n C,, onpeaeneHHble Mo KPMBLIM BOCMNTAMEHeHMS U Tabnvuam 13 NpunoxeHns A, npume-
HSALOT:

- Ans pacnpegeneHHon MHAYKTUBHOCTM M eMKOCTU, HarnpuMep, Kak B kaberne;

- ecnu L; BHelwHew Lenu (6es kabens) B cymme <1 % L;

- ecnn C; BHelHen Lenu (6e3 kabens) B cymme < 1 % C,,.

2 3Havenus L, n C,, onpegeneHHble no KpMBbIM BOCMIaMeHeHNst 1 Tabnunuam 13 NpunoxeHnst A, 4OMKHbI
6bITb YMeHbLUeHbI 4o 50 %, ecnu:

- ecnu L; BHelwHew uenwu (6e3 kabens) B cymme > 1 % L;

- ecnun C; BHelUHeN Lenu (6e3 kabens) B cymme > 1 % C,.

YMeHbLLEHHasi EMKOCTb BHeLLHeN Lienw (¢ kabenem) He gosmkHa npesbiwaTeh 1 Mk® gns rpynn |, HA n 1B n
600 mk® ansa rpynns |IC.

3HaveHusa L, u C,, onpeaeneHHble Mo gaHHOMY METOAY, He A0MKHbI ObIT MNPeBbILLIEeHb! MPU CPaBHEHWU C
CYMMOW BCEX 3Ha4YeHWl L, nntoc 3HaYeHUs MHAYKTUBHOCTW Kabensa B Lenn 1 cymma BceX 3HadeHun C, nnwoc
3Ha4YeHNs1 eMKOCTU Kabensl COOTBETCTBEHHO.

10.1.5.3 Uenu ¢ 3awwuTol (NepemMbIvKor), LUYHTUPYOLLEN LieMNb Ha KOPOTKOE 3aMblKaHne

Mocne Toro Kak BbIXoAHOE HanpsbkeHwe ctabunuanpyeTcs, Lenb Ao/KHA BbiTb He cnocobHa Bbi3biBaTb
BOCNIaMeHeHWe Npu YCNOoBUSIX, yKasaHHbIX B pasaene 5, B 31eKTpoobopyaoBaHMM C COOTBETCTBYIOLLMM YPOBHEM
uenun. B gononHeHne K aTomy, ecnv BUA 3aLluTbl OCHOBaH Ha cpabaTbiBaHUW 3akopaqmBaroLLei nepemMbIvKki Npu
OPYrMX HEeUCNpPaBHOCTAX B Lienu, NpoxoaHasi aHepris nepembldki BO Bpemsl cpabaTtblBaHUS He AOSKHA NpeBbl-
LaTb cneayoLine 3Ha4eHUa Ans COOTBETCTBYIOLLEN rpynnbl 3NeKTpoobopyA0BaHNs:

-rpynna llC 20 mkx;
- rpynna lIB v rpynnsi 111 80 mkx;
- rpynna lIA 160 mkxK;
-rpynna | 260 mkx.
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MockonbKy NCKpooGpasyoLmii MexaHW3M He NpUcrocobreH Ans NpoBeAeHWs! UCTbITaHUIA Ha Uckpobeso-
MAaCHOCTb SMIEKTPUYECKMX LiENE € 3aLLUTOM, LYHTUPYIOLLEN LieMNb Ha KOPOTKOE 3aMblkaHWe, onpeaeneHmne Bolae-
NUBLLENCA B paspsaae SHepruv NpoBoaAT, HanprMmep, oCLMINorpadyeckmMmm 3mMmepeHUsIMi.

M punmMmedYyaHune — MeTog BbINONMHEHNST 3TOMO UCMbITAHWS N3MNOXEH B NMPUNOXEHNN E.

10.1.5.4 Peaynetathl UCNbITAHWUIA Ha MCKpoBe30nacHOCTb

BocnnameHeHWe He OOMKHO NPOM30NTH HW B OAHOW cepuin NCMbITAHUA U HWU B O4HOW TOUKe, BbIbpaHHOW Ans
ncnbITaHUMA.

10.2 TeMnepaTypHble UCNbITAHUSA

Bce gaHHble no Temnepatypam AoSMkHbl 6a3nMpoBaThCs Ha 3TaloHHOM TEMNepaType oKpyXkatolLel cpeabl,
paBHoli 40 °C, nnn Ha MakcMarnbHOW TeMnepaType oKpyxatoLLel cpeabl, 0603Ha4YeHHON B MapKUPOBKE 3S1EKTPO-
o0bopygosaHus. VcnbiTaHmst, 6asnpyroLinecs Ha STanoHHOW TeMnepaType, MOXHO MPOBOAMTL Npu 6ol Temne-
paTtype okpyxatoLLein cpeabl oT 20 °C Ao aTanoHHon TemnepaTypbl. PasHoCTs Mexay TeMnepaTypoit oKpyxato-
LLe cpeabl, MY KOTOPOW NPOBOASIT UCMbITAHWS, U 3TaNOHHOM TemnepaTypor Heo6xoanMmMo NpnubaBnTb K U3MepeH-
HOW TemnepaType, eCNv TONbKO 3N1EMEHT HE MMEET HeNMHEHbIe TEMMNepaTypHbIe XapakTepUcTUKK, Hanpumep ba-
Tapen. Ecnu npeBbllleHne TeMnepaTypbl U3MepSItoT NpW 3TaNoHHOM TeMnepaTtype okpyatoLLel cpeapl, To npu
onpegeneHvn TeMnepaTypHOro Knacca cregyeT UCNOJb30BaTh MoNydeHHOe 3HaueHue.

TemnepaTypy MOXHO N3MepsiTb NtobbiM cnocobom. MamepuTenbHbIi 9eMeHT He A0SMKEH 3HaYNTENbHO CHI-
XaTb U3MepsieMyro Temnepartypy.

JonycTumbIM siBNSIeTCA cneayoLLmii MeTod U3MepeHusi MpeBbILLEeHst TeMnepaTtypbl 06MOTOK:

- UI3MEePSIOT CONPOTUBIIEHNE 0BMOTKIN U PErMCTPUPYIOT TEMNEPAaTYpPy OKpyKatoLLein cpeabl;

- MPUKIaabIBaOT UCNbITATENBbHbIN TOK UK TOKW, U3MEPSIIOT MakcMaribHOe CONpoTUBIIEHNEe 0BMOTKM U peri-
CTPUPYIOT TEMMEPATYpPy OKPYKatoLLEen cpedbl MPU N3MepPEHNsX;

- paccUnTLIBAIOT NPEBbLILLEHME TeMnepaTypbl no chopmyne

t=Blkc+t) - (k+1y), (3)

roe t— npesbllLeHKe TeMmnepaTypsl, K;
r — ConpoTuBEHUe 0BMOTKM NpK TemnepaType okpyxatoLeli cpeqbl by, Om;
R — MakcumanbHoe conpoTUBeHne 06MOTKM Nocie NPUIoKEHWS UChbITaTebHOro Toka, OMm;
t, — Temnepartypa oKpyxatoLuer cpeabl Npy nsmepeHunsix r, °C;
I, — Temnepatypa okpyxatoLlein cpeabl npu nameperusx R, °C;
k — BenuuuHa, obpaTHasa TeMnepaTypHoMy koadpULIMEHTY conpoTuBneHust 06MoTkM npu 0 °C, koTopasi,
Hanpumep, ans meau paeHa 234,5 K.
10.3 UcnbiTaHne aneKTpUYeCcKor NPOYHOCTU U3onNALUn
McnbiTaHne anekTpuyeckon MpoYHOCTY A0MKHO NPOBOAUTLCA NO COOTBETCTBYOLLEMY cTaHaapTy MOK.
Ecnu Takoro ctaHgapTa HeT, HeobX0QMMO MCMONb30BaTh CreayLWnii MeToq UchblITaHusa. McnbiTaHus
OOJSDKHBI NPOBOANUTLCA MEPEMEHHBIM HaNPsHKEHNEM CUHYcouaansHoOM opMbl HacToTon 0T 48 0o 62 'L, unKn Hanpsi-
JKEHMEeM NOCTOSIHHOrO ToKa, UMELLMM Nynbcauuto He Bbiwe 3 % 1 3HadveHue, paBHoe 1,4 ykazaHHOro sHavyeHns
HanpsPKeHWs NepeMeHHOoro Toka.
MCTOYHUK NUTaHWS OSMKEH UMETb MOLLLHOCTb, AOCTaTOUHYIO ANs NogaepXaHnsa UCnbITaTenbHOro Hanpshke-
HUA C y4eTOM NMoBOro BO3HUKAKLLEro TOKA YTEUKN.
HanpsikeHue 4omKHO yBENMUMBaTLCS NOCTENEHHO A0 YKazaHHOro 3HaveHust 3a Bpemst He meHee 10 ¢, a
3aTeM NoAAepPXMBaTLCS HEM3MEHHbIM B TedeHne He MeHee 60 c.
MpunoxeHHoe HanpsbkeHWe JOMKHO OCTaBaThCs MOCTOSIHHLIM B TEYEHWE UCTIbITaHWUIA, a TOK He JOSKEH npe-
BblLLaTE 3¢ heKTUBHOIO 3HaUeHUs 5 MA B 1110601 MPOMEXXYTOK BpeMEHMW.
10.4 OnpeaeneHne napameTpoB MPOU3BONbHbLIX 3NEMEeHTOB NUTaHUA
MapameTpbl a11eMeHTOB (baTapein) onpeaensioT Ha AeCATU HOBLIX MOSTHOCTLIO 3apshkeHHbIX 0bpa3suax. On-
pedeneHne napameTpoB AOSHKHO NPOBOANTLCS MPW YKazaHHOM MakcuMarnbHOW TeMnepaTtype oKpyXKatoLLen cpe-
bl N AOMKHO BbITb OTHECEHO K 3T TeMnepatype, Hanpumep 40 °C. Mpu HeobxoaAMMOCTY NapameTpbl YyBCTBU-
TesbHbIX K TeMnepartype 31eMeHToB 1 BaTapelt 4oMKHbI ONpeaensaTLes npu bonee HN3KMX TeMnepaTypax, UTobbl
YCroBUst UCnbITaHWi Bbl Hanbonee HebnaronpusiTHuIE.
Haunbonee HebnaronpusiTHble 3HaUYEHNsi NTapaMeTpoB, He 0bsI3aTenbLHO AMst 04HOTO U TOTo e obpasua, Nony-
YeHHble BO BpeMsi UcnbiTaHuii Ha 10 obpasLax, 4OMMKHbI paccMaTpmuBaTbCs Kak TUMWYHbIE ANs 3/ieMeHTa.
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10.5 UcnbiTaHns anemeHTOB U 6aTapen

10.5.1 O6wue nonoxeHna

o npoBeaeHus NobbIX UCNbITAHUIA Nepe3apsikaeMble afieMeHTbl UK BaTapen Hy>KHO He MeHee ABYX pa3
MOMHOCTbLHI 3apsANTL M paspsanTb. Mpr BTOPOR 1, ecinv aTo NoTpebyeTcs, nocneayroLnx paspsiakax Heobxoam-
MO y6eauTbCs, YTO EMKOCTb 3/1eMeHTa Uy 6atapen HaxoauTCsA B Mpeaenax XxapakTepucTyK, ykasaHHbIX U3roTOBM-
Tenem, YTo rapaHTUpyeT NpoBeaAeHUEe UCTIbITaHWUIA Ha NOMHOCTLIO 3apsKEHHOM aneMeHTe Uin 6aTtapee.

Ecnu npu ncnbiTaHnsix HeobXxoaumMo OCYLLLECTBASTL KOPOTKOE 3aMblKaH1e anemeHTa unn 6aTtapeu, To cob-
CTBEHHOE CONPOTUBIIEHNE 3aKopavMBatoLLEen NepeMblMKM 4OMMKHO BbiTh He 6oree 3 MOM MK NageHne Hanpske-
HUS Ha 3aXMMax MoAKMIOHYEHHON NepeMblykM A0MKHO BbiTh He Gonee 200 MB nubo He Gonee 15 % ot 34C
anemMeHTa. KopoTkoe 3amblkaHne HeoBX04MMO OCYLLECTBAATL MakcMMarnbHO BNM3KO OT 3aXKMMOB Sf1eMeHTa UK
Gartapen.

10.5.2 UcnbiTaHUA aneMeHTOB U 6aTapei Ha yTeuKy 3/MeKTponuTa

OecaTb 06pasLoB A0MKHBI ObITb NOABEPrHYTHI HAMBOEE KECTKUM U3 CNeayoLLMX UCNbITaHUIA:

a) KOPOTKOMY 3aMbIKaHWIO 0 MNOSTHOW paspsiaky afieMeHTa unn baTtapen (He NPUMeHSIeTCA AN YPOBHS UC-
KpobesonacHon Lenu «icy»);

b) nponyckaHWo BXOOHOTO UMW 3apsiAHOro TOKOB B Npeaeniax, pekoMeHA0BaHHbLIX U3roTOBUTENEM;

c) 3apsigy 6atapeun B COOTBETCTBUM C UHCTPYKUMEN N3rOTOBUTENS C OAHUM MONTHOCTLIO paspsiPKeHHbIM UK
NoBpeXaeHHbIM MePenosItoCOBKOM 3/1IEMEHTOM.

MpuBeaeHHbIE BbILLE PEXUMbI UCTBLITAHWUIA BKTHoYatoT B cebst tobyto NepenontocoBKy Npu 3apsiake, UMeto-
LLYIO MECTO B Cryyasix, OroBOpeHHbIX B 5.2 1 5.3. OHM UCKMoYaloT UCNOMNb30BaHNe BHELLHEro 3apsiaHoro ycT-
POVCTBA C 3apsiaHbIMK XapaKTEPUCTUKaMM, NPEBbLILLAKLLMN PEKOMEHAOBAHHbLIE N3rOTOBMUTENEM 31IEMEHTA UK
Gartapen.

Mocne BbIMNOHEHUS YKa3aHHbIX UCTbITaHWA UCTbITYeMble 06pasLibl A0KHbI BbITE MOMELLEHbI HE MEHEe YeM
Ha 12 4YacoB Ha KYCOK NPOMOKaTeNbHOM Bymaru Takum obpa3om, UTobbl coeanHeHNs kopnyca, Hanpumep mecTa
YMAOTHEHWS, BbliN PAaCNONOXeHbI BHA3Y UM YCTAHOBIIEHbLI B COOTBETCTBUN C yKa3aHUSAMMN N3roToBuTensl. Mo oKoH-
YaHUW UCMbITAHWIA Ha NPOMOKaTeNbHOW Bymare nnm BHEeLLHUX MOBEPXHOCTSX UCMbITYEMbIX 06pa3L0oB He 4OSTKHO
ObITb BUAMMbIX CIIEO0B 3NeKTPoNnTa. ECnn UcnbiTbiBaNnCh repMeTU3MpoBaHHbIe 3N1IeMeHTbI U 6atapeun, To Ux
npoBepKa Mo OKOHYAHUN UCMbITAHNA HEe A0MKHA BbISBUTL NOBPEXAEHWS, KOTOPbIE MO Obl HAPYLUNTL COOTBET-
cTBue TpeboBaHuam 7.4.2.

10.5.3 BocnnameHeHne BcregcTBue UCKPbI U NpeBbIlIeHUSA TeMnepaTypbl NOBepXHOCTU 3MeMeH-
ToB 1 GaTtapen

Ecnun 6aTapest COCTOUT M3 HECKOSbKNX OTAENbHbIX 3fIeMeHTOB U 6atapeli MeHbLLero pasamepa, obbeau-
HEHHbIX B 3aKOHYEHHY0 KOHCTPYKLIMIO C cobntogeHnemM TpeboBaHuii K pasaeneHunto 1 apyrux TpebosaHunii gaHHoro
cTaHgapTa, TO NPy NPOBEeAEHWN UCMLITAHWUIA KaXAbIi aNeMeHT baTapeun OMKEH pacCMaTPUBATLCH Kak OTAEbHbIN
anemMeHT. ckntoueHne cocTaBnsoT crneumanbHo CKOHCTPYMpOoBaHHbIe 6aTapen, 4ns KOTOPbLIX MOXET OblTb goKa-
3aHa HEBO3MOXHOCTb KOPOTKOro 3aMblkaHWs Mexdy 3neMeHTaMu, a oTkas Ntoboro srnemMeHTa JOMKEH paccMaTpu-
BaTbCS Kak 04HO nospexaeHune. B 6aTapee, He NOMHOCTLIO M30NMPOBAHHON, CYMTAIOT BO3MOXHLIM NOBPEXAEHNE
Ha KOPOTKOE 3aMbiKaHe Mexay ee BHELLHVMW BbIBOAAMM.

OnemeHTbl M 6aTapen, oTBevatowmne TpeboaHuaM 7.4.9, 4OMKHBI CMBITHIBATLCA U OLIEHUBATLCS CRneayo-
LM oBpasom:

a) OueHKy Unu UcnbITaHUst Ha BOCMaMeHeHUe UCKPOI creayeT NPoBOAUTL Ha BHELLHUX BbIBOAAX 3ieMeHTa
unu 6atapewn. Ecnv nocnegoBaTenbHO C 31eMEHTOM Ui BaTapeel BKIMHOYEHO TOKOOrpaHiMTeNbHOE YCTPONCTBO
N UX coeguHeHne oTBeYaeT TpeboBaHMAM 6.6, UCMbITaHUST UM OLEeHKAa OOMKHBI NPOBOAUTLCS C Y4ETOM 3TOrO
yCTpOWCTBA.

Ecnu anektpoobopygoBaHme COAepXKUT 3NIEMEHTLI, KOTOPbIE HE A0MKHbI 3aMEHATHCS BO B3PbIBOOMACHOM
cpefe, UCMbITaHWe UCKPOBOTO pa3spsiga Ha BbiBoAax €QUHUYHOIO afieMeHTa He MPOBOAWTCS MpU YCNOBWM, UTO
MaKcUMaribHOe HanpsbkeHne XonocToro xoaa eauHMIHoro anemeHTa — meHee 4,5 B.

Ecnu BHYTpeHHee conpoTUBIEHNE aneMeHTa unu batapen 4omMKHO ObiTh BKIOUEHO B OLIEHKY MCKpobe3o-
NacHOCTW, AOSKHO BbITb YKasaHO MUHUMANbHOE 3HAYeH1e 3TOro CONPOTMBIEHUS. B ansTepHaTMBHOM criyyae,
€CI N3roTOBUTENb 3NeMeHTa/baTapen He MOXXeT NOATBEPANTE MUHUMAaIbHOE 3HaYeHNe BHYTPEHHErO CONpPoTMB-
NeHus1, ucnbiTaTensHas opraH13aLMsa OMKHa UCNONbL30BAaThL Ans onpeaeneHns BHyTPEHHEro ConpoTUBMNEHWS Hau-
6onee HebnaronpuUATHOE 3HaYeHME ToKa KOPOTKOTO 3aMblKaHWS U3 pesynbTaToB UCnbiTaHui 10 0bpasLoB anemeH-
ToB/GaTapel, NpUHsB Ans onpeaeneHnsi BHyTPEHHEro CONPOTUBIEHWUSI MaKCUMaribHOE 3Ha4YeHNe HanpsbKeHWs Xo-
NOCTOro xoaa B COOTBETCTBUM ¢ 7.4.3.

MpumeyaHue 1— HekoTopble TMMbI ANEMEHTOB, HANPUMEP HVKENb-KaAMUEBbIE, MOTYT UMETb MakcumMarb-
HbI TOK KOPOTKOrO 3aMblkaHWsl MpY TeMnepaTypax HWKe HOPManbHOW TeMnepaTypbl OKPYyXaloLlel cpeabl;
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b) OnemeHTbl 4oSKHbI ObITh UCTIBITAHBI MPY 060 TeMnepaType B Npedenax 3HadueHn mexay nabopatop-
HOW TeMnepaTypon oKpyKatoLLen cpelpbl U 3a4aHHON MakcuMarbHoM TeMnepaTypoi okpykatoLLel cpedbl, KOTo-
pas gaet camble HebnaronpusTHble yenoBusl. MonyveHHble peaynsTaThl 4OMKHbLI UCMONL30BaTLCS Cpasy Npu oLeHKe
TemnepaTypHoro knacca. MNMpuy MoHTaXe 3/1eMeHTOB AOSIKHO MOAENMPOBAaTLCS TEMSIOBOE BO3AENCTBUE X 3aAaH-
HOro pacnosioXeHnsl B 3aKoHYeHHoM obopydoBaHun. B kavecTBe 3HavyeHUsA TemnepaTypbl NPUHUMAKOT MaKcu-
MasnbHOe 3HaueHne, M3MepeHHoe Ha BHeLUHel obonoYke Kaxaoro anemeHTa unu 6atapeun. Ecnu yctaHoBneH
BHELLHWIA KOXYX, TO TemMrnepaTypy U3MepSIIOT Ha CTbIKe KOXYXa 1 MeTanMueckoi NoBEPXHOCTM afieMeHTa Unm
obpasua.

MakcrmansHas Temnepartypa NoBEPXHOCTU A0SKHA onNpeaensiTecs cneayowum obpasom:

- AnsiLenei ypoBHeN «ia» 1 «ib» Bce BHELLHWE NO OTHOLLEHWIO K 31eMeHTY unin 6aTapee TOKoorpaHuJMTeb-
Hble YCTPOWCTBa criedqyeT 3aMKHYThb. McnblTaHne NpoBOASAT Kak C BHYTPEHHUMU TOKOOrPaHUUYNTENbHLIMU YCTPOIA-
cTBaMu, TaK 1 Npu 1Ux 3akopavmeaHum, Ha 10 anemeHTax unu 6atapesix B kaxgom cniyydae. OT M3roTOBUTENS
afleMeHTa unu batapen goKHbI ObITk MNoyyYeHbl 10 06pasLIOB ¢ 3aKOPOYEHHBLIMM BHYTPEHHUMW TOKOOTPaHUYK-
TebHbIMW YCTPOUCTBAMU BMECTE CO CNeLManbHbIMU MHCTPYKLMSIMU UMW NpedocTepeeHusiM1, HeobxoaumbsiMu
ans nx 6e3onacHoro NCNonb3oBaHUS 1 UCMbITaHWUS. Ecrnv BHYTpeHHee TOKOOrpaHNYnMTEeNbHOE YCTPOMCTBO 3aLum-
LLaeT OT BHYTPEHHWX 3aMblkaHWi, ero Heobxogmmo yaanuTb. OgHako Takne ycTpoicTBa Heo6XoanMmo yumThIBaTh
TONBLKO A1 YPOBHS 3aLLmMThl «ib».

MprumedaHue2—Tlpu yTeuke aNekTponuTa Npu UCNbITAHUSIX CreayeT Takke yunTeiBaTh TpeboBaHws 7.4.2.

MpumeyaHwue 3 — lNpu onpegeneHnn makcumMarnbsHOW TeMMNepaTypbl MOBEPXHOCTU GaTapen, COCTOsILLEN U3
HECKOSbKMX 3MEMEHTOB, €CMNM 3MEMEHTbl COOTBETCTBYIOLMM 00pa3om pasgeneHbl Mexay cobOM, TONMbKO OAUH SMEMEHT
JormkeH OblTb 3aKOPOYEH B JaHHbIN MOMEHT BPEMEHW Ans onpeaerieHus MakCMMaribHON TeMrnepaTtypbl NOBEPXHOCTHU.
(3T0 OCHOBaHO Ha TOM, YTO KpaWHe MaroBepOsATHO, YTODOLI MPOM3OLWNO KOPOTKOE 3amblkaHne Gornee yem OOHOro are-
MeHTa OQHOBPEMEHHO);

- AN Lenen ypoBHS «ic» MakcMManbHyo TeMnepaTypy NOBEPXHOCTY onpedensitoT nyTem npoBeaeHns uc-
MblTaHWS B HOPMasbHbIX YCIOBUSIX 3KCNyaTaLmm 6e3 yaaneHus Bcex 3alMTHbIX YCTPONCTB.

10.5.4 UcnbiTaHKe noa gaBneHnem o6onoyuku 6aTtapeun

MaTtb o6pasLoB obonoykm GaTapen UCNLITLIBAKOT NoA AaBieHWeM ANs onpeaeneHns aaenerHuns cbpoca.
JaeneHne npuknagsiBaoT BHYTPU 060MOYKU U MOCTEMNEHHO YBENMYMBALIOT, Noka He npousonaeT cobpoc. Makcu-
ManbHoe gasneHune copoca pernctpupytoT. OHO He 4omkHO NpeBbiwaTh 30 klMa.

MakcnmanbHoe 3apercTpupoBaHHoe dasneHne copoca npunararoT K 06pa3suy ob6onoykm 6aTapen B Teve-
HWe He MeHee 60 c. MNocne ncnbiTaHus 0bpa3sel, AoMKeH NPONTU BU3yasbHbIA ocmoTp. ObpaseL, He 4OMKEH UMETb
BMAMMBIX NOBPEXAESHWUIA UM OCTATOUHOW AedhopmMaLn.

Ecnu 3a30pbl BHYTpY 0605104KM BaTapen COOTBETCTBYHOT 3HAUEHNAM U3 Tabnuubl 5, cnbiTaHne gaBneHnem
obpasva, KOTopbI NpoLen UCTblTaH1e Ha TenocTolkocTb No MOK 60079-0, He TpebyeTcs. Ecnv 3a3op Ha nevaT-
HOI nnaTe B cbope BHYTpU 0BOMNOYKA COOTBETCTBYHOT 3HAYEHMSIM M3 NpunoxkeHust F, HeobxoamMmo npoBecTy UChbi-
TaHWe gaBneHneM Ha obpasLie, KOTOPbIN NPoLLEN UCMbITAHNE Ha TEMNIOCTONKOCTb, U AOMONMHUTENLHO, ECINN 3TO
nepeHoCcHoe YCTPOMCTBO, MPOBECTU UCMbITaHWe cOpackizaHem no M3K 60079-0.

10.6 MexaHuU4yeckne UcnbITaHUA

10.6.1 3anuBOYHbLIA KOMNayHA

Mpu ucnbiTaHUK NepneHanKyIsipHO NOBEPXHOCTU 3a5IMBOYHOIO KOMMayHAa C MOMOLLLbIO KPYTioro MeTansiuv-
YeCcKoro CTePXKHA AMaMeTpoM 6 MM C rnagKnum NioCcKMM KOHLOM B TeveHue 10 ¢ gomkHa 6bITb NpunoXxeHa cuna
30 H. B pesynbTaTe UCNbITaHWSA He A0MKHbI HabntogaTbCcs NOBPEXAEHNS, ocTaTouHasa gedopmaums Unn nepeme-
LLeHMs KoMmnayHga bonee yemM Ha 1 MMm.

Ecnu 3anvnBoYHbIi KOMNayHa MMeeT cBOBOAHY MOBEPXHOCTL, TO HEOBX0AMMO rapaHTUpPOBaThb, YTO OH SIB-
NAeTCsa NPOYHbLIM, HO He XpynKuM. MoBepxHOCTL KoMnayHaa AoskHa noaBepraTbCsi UCMbITaHWIo Ha yaapoCTon-
kocTe no MOK 60079-0 ¢ BbicoTol chpackiBaHWs h, ykazaHHOW B cTonbue a) Tabnuubl no UCTbITaHUsIM Ha yaapo-
cTorkocTe MOK 60079-0.

10.6.2 UcnbiTaHuA NpeaoxpaHUTenen ¢ 3anMBKOW KOMMayHAOM

Ecnun Heobxoavma 3anueka npegoxpaHvTenei KomnayHaoM 1 3asMBka MOXET MonacTb BHYTPb Npedoxpa-
HWUTENs U HAapyLLNTL 6e30NacHOCTb, HEOOXOAMMO BEIMONHWUTE CreaytoLLee UCNbITaHue Ha NSATU obpasLiax Kaxaoro
npeaoxpaHNTens 4o 3anmnBKu.

McnbiTbiBaeMble 06pasLbl ¢ UcxoaHo TemnepaTypoit (25 + 2) °C HeobXoaAMMO MIHOBEHHO MOrpy3nTh B BOAY
¢ Temnepatypoit (50 £ 2) °C Ha rmy6uHy He MeHee 25 MM Ha 1 MUH. YCTpoicTBa cunTaloTCA YAOBNETBOPSAOLLMMU
YCITIOBWSIM UCTILITAHWS], ECIIM BO BPEMSI UCTIbITAHWS U3 06pasLa He BblAensitoTCsl NMy3bIpbKU.
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B ankTepHaTMBHOM crniydae UCnbiTaHWe NPOBOAST NpU NpoBepKe NATU 06pasLoB NpeaoxpaHuTens nocne
repMeTr3aLmm, YTobbl UCKITHOUNTL NonagaHne komnayHaa BHyTpPb.

10.6.3 Meperopoaku

Meperopoakn AOMKHBI BbIAEPXKUBATE MUHUManbHOe yennue 30 H, npunoxeHHoe TBepablM UCTbITaTeNbHbIM
cTepXxHeM gnameTpoM (6 = 0,2) MM. Ycunue npuknagsisatoT NPUMEPHO Mo LEHTPY Neperopoaki B TEYEHNe He
meHee 10 c. He gomkHo 6bITb AedopmMauym Nneperopoaku, kotopast Morna 6bl HapyLWMTL ee NPUrogHoCTs Ans
nocneayoLLero UCronb30BaHUS.

10.7 UcnbiTaHMsA uckpobesonacHoro anekTpoobopyaoBaHUs, cogepKallero nbe3oanekTpuyeckue
ycTpoucTBa

MamepstoT eMKOCTb YCTPOWCTBA U HAMPsPKEHWe, BO3HMKALOLLLee B HEM, KOrda AOCTYMHYO MpW aKcrnyaTaumm
YacTb 060pyAOBaAHMS UCTBITHIBAKOT YAapOM B COOTBETCTBUM C NapamMeTpamu, NpuBeaeHHbIMY B TabnuLe no Ucrbl-
TaHVAM Ha yaapocToKocTb (rpadpa «Beicokas» ) no M3K 60079-0 npu temnepartype (20 £ 10) °C ¢ ucnornb3osaHu-
eM UcnbiTatensHoro ocbopygosaHus no npunoxexuto C M3K 60079-0. MpuHumaeTcs 6onee BbICOKOE 3HaYeHWe
HanpspKeHUs U3 ABYX UCMbITAHWIA Ha ogHOM 0bpasLie.

Ecnu nckpobesonacHoe anekrpoobopyaoBaHue, cogepxallee Nbe303neKkTpuyeckoe yCTpoOMCTBO, Npeaox-
paHeHo OT NPSIMOro MEXaHNYeCKoro BO3AENCTBUS, UCMbITLIBAOT yaapoM NpeaoxpaHUTenbHoe YCTPOUCTBO Mpu
pacnonoxeHun nckpobesonacHoro anekTpoodopyaoBaHnsa U NPegoXPaHUTENbLHOrO YCTPOWCTBA B NMOMOXKEHWHN,
npeaycMOTPEHHOM U3rOTOBUTENEM.

MakcrmanbHas 3Heprus, HakonneHHas eMKOCTbIO KpUcTana npy MakcumMarnsHOM U3MEPEHHOM Hanpsbke-
HWW, He JOSHKHA NpeBbILLaTh A4S aeKTpoobopya0BaHUS:

- rpynnei | — 1500 Mk,
- nogrpynnsi A — 950 mkx,
- nogrpynnel 11B — 250 mkx,
- noarpynnsl 1IC — 50 mrx.

3alWuTHble YCTPOWCTBA, OrpaHNMYMBaloLLne BblaeneHre 3anaceHHoOW NbesoanekTpUYeckumM yCTpoCTBOM
3HEeprun, He OOMXKHbI paspyLlaTecd Npy yaape U TeM caMbiM HapyLLaTb BUA B3PbIBO3ALLUTHI.

Ecnu nckpobesonacHoe anekTpoobopyaoBaHne HeobXoAMMO 3aLLMTUTL OT BHELLHEro MEXaHUYECKOro BO3-
OeNCTBUSA, YTOObI He AOMYCTUTL NPEBLILLIEHNS YKazaHHbIX 3HAaYeHU yaapHOM sHeprum, Homep cepTudurkaTa Ha
anekTpoobopyaoBaHMe OOSKEH coaepkaTb 3HaK «X» cornacHo TpebosaHusaM k Mapkuposke MOK 60079-0. Cne-
LnanbHble TpeboBaHWs MPUMEHEHWS, NepevncrieHHble B cepTudbmkaTte, A0MKHbI codepkaTtb NoapobHble Tpebosa-
HWS K yCTaHOBKe.

10.8 TunoBble UCNbITaHUSA ANOAHLIX 6apbepPORB U LWWYHTOB 6e3onacHoOCTU

Bapbepbl 6€30MacHOCTU UK LYHTbI OMKHLI BblAEPXKMBATL BO3AENCTBNE NepexodHblX NpoLeccoB, YTO
noATBepXaaeTcst UCTIbITaHNAMN UX SIEMEHTOB.

Pe3ancTopsbl, cuntatoLlmecs HenoBpeXaaemMbIMy, AOIKHbI paccMaTpPUBAaTLCA Kak BblaepKmBatoLne nobble
nepexogHsle NPoLEecchl, BO3MOXHbIE A5 YKa3aHHOTO UCTOYHWKA NMUTAHUS.

Avogbl (Mpy MUHUMAanNbHOW TemnepaType oKpyatoLel cpebl) A0MKHbI BblAepXKMBaTb TOK, 3HAaUEHNE KOTO-
poro onpegensaeTca AgeneHnemM aMmninTyaHoro aHaveHust Hanpsbkexsus U, Ha cymmapHoe 3HadeHue conpoTuene-
HUIA NpeaoXpaHNTENS U HEMOBPEXKAAEMOro Pe3NCTopa, EC/M OH BKIKOYEH NOoCcneaoBaTesbHO C NpegoxXpaHnTenem.
MpoBepKy BbIMOHEHNS YKkazaHHOIO TpeboBaHMs ocyLLEeCTBAAT IMbo no cneundunkauum M3rotosmTens, Mmoo no
pe3ynsratam yKazaHHbIX HKE UCNbITaHWIA.

K avogy kaxkgoro Tvna B NpsIMOM HanpasneHWn (4ns cTabunuTpoHoB — B 06paTHOM HanpaseHWn) Heobxo-
ANMO NPUMOXKUTL NATE NPSIMOYTObHBLIX UMMYSIbCOB TOKA ANUTENLHOCTBHO 50 MKC KaXabIA, NOBTOPSIEMbIX C UHTEP-
Bariom 20 Mc. AMNNUTyaa UMnNynbca JOSMKHA PABHATLCS aMMTUTYAHOMY 3HAYEHUo HanpsikeHust U,,, eneHHoMy
Ha 3Ha4YeHWe ConpPOTUBIEHNS NPpeoXpaHUTENS B XONI0AHOM COCTOSIHWM NPU MUHUMAIbHOM TemmiepaTtype okpyxa-
toLLelt cpedbl (Noc ConpoTUBIEHNE NOCNeA0BaTENBHO BKITIOUEHHOMO pe3nucTopa npu Hanuyum ero B Lienu). Ecnu
AaHHble N3roTOBUTENS MOKa3bIBAIOT, YTO NPeapaspbIBHOE BpeMsl peaoxpaHuTens npn 3ToM Toke 6onblue 50 Mkc,
LUMPWHY UMMYSbca cregyeT U3MeHWTb, YToObl peansoBaTth AeNCTBUTENbHOE NpeapaspbieHoe Bpemsi. Ecnv npea-
pa3pbIBHOE BPEMS HE MOXKET BbITh MOSTyHEHO U3 AaHHbIX M3roTOBUTENS, criegyeT UcnbiTaTe 10 npegoxpanuTenei
npy pac4eTHOM 3Ha4YeHWK ToKa A5l U3MepPEHUs COOTBETCTBYIOLLLEro eMy NpeapaspbIiBHOro BpeMeHu. MNMonyyeHHoe
3HayeHue crielyeT UCNOoSb30oBaTh B Criyvae, ecini oHo npesbiaeT 50 MKC.

HanpsikeHue Ha guoge A0mMKHO N3MepSTLCA 40 U NOCe 3TUX UCTIbITaHWIA MpU UCMbITaTEeNTbHOM TOKe, YKa-
3aHHOM M3roTOBUTENEM 311eMeHTA. MIaMepeHHble 3HaUeHNSA HanpsXKeHMA He AOMKHbI OTNMYaTbes Gonee Yem Ha
5 % (3HauveHune 5 % BktovaeT B cebs NorpeLlHoCTU UchbITaTelbHOro obopyaosaHus). Hanbonbluee 3HaveHNe
HanpsPkeHWs1, 0oTMEeYEeHHOE BO BPEMS UCTbITaHWIA, OMKHO UCMOMb30BaTLCS Kak aMnnnTyaHoe ans cepum MMnyrib-
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COB, NpUKagbIBaeMblX, Kak ykasaHo Bbllle, K SIlo6oMy MonynpoBOAHUKOBOMY YCTPONCTBY OrpaHUYeHns ToKa.
Mocne ucnbITaHWiA 3TW YCTPONCTBA crieayeT CHOBA MPOBEPUTL HA COOTBETCTBUE crieldukaLmm M3roToBUTENS.

UT06bI NOKa3aTb NPUrogHOCTL BCEro psida U3genuin, Npon3BoanMbIX KOHKPETHLIM U3roTOBUTENEM, HEODXO-
AVMO MCNbITaTb MPU AaHHOM HaNPSPKEHWUM TOMBKO TUMMYHBIA 0Bpased,

10.9 UcnbiTaHuA Kabena Ha pacTsaxeHue

WcneiTaHus cnegyeT NPOBOAMTE CrieayoLmmM 0bpasoMm:

- K kKabento HeobXxoaNMMO NPUNOXUTL MUHUMaNbHOe pacTarneatoLLee yeunue 30 H B HanpaBneHun ocu ka-
6enbHOro BBoAA 3NeKTpoobopyaoBaHUs B TeveHne He MeHee 1 y4;

- gornyckaeTcsl cMeLLleHne 060104KN Kabensi, HO He AOMKHO HabmoaaTbCa BUAMMOTO CMELLEHNS BbIBOAOB;

- AaHHOE UCTbITAaHNE He OOMKHO NPUMEHSITLCS K OTAENbHBIM MPOBOAHUKAM, KOTOPbIE NOAKIYEHbI MOCTOSAH-
HO U He ABMATCA YacTbio kabens.

10.10 UcnbiTaHusa TpaHcdopmMmaTopoB

TpeboBaHwue k 6esonacHoMy aieKkTpudeckomy pasgeneHunto OyaeT BoINONHEHO, ecrv TpaHcdopmaTop Npoii-
OeT KOHTPOMLHOE UCTbITaHWe, yKa3aHHOE HKE TUMOBOE UCMbITaHWE Y 3aTeM BbIAEPXKUT UCTIbITATENbHOE Hamnpshxe-
Hue (cM. 10.3), pasHoe 2U + 1000 B wnun 1500 B (U — camoe BbICOKOE HOMUHAMbHOE HarnpsixeHue noboi
NCMbITyeMO 0OMOTKI), B 3aBUCUMOCTM OT TOTO, Kakoe 3HadeHune 6onbLue, Mexay Ntoboli 06MoTKoN (0bMoTkamu),
nuTaloLLen (nuTarLwummn) nckpobesonacHsle Lienu, 1 BCemun apyrumm obmMoTkamu.

BxogHoe HanpsixeHWe ycTaHaBNMBAOT N0 HOMUHANBHOMY HanpsbkeHWUto TpaHcdopmaTopa. BxogHol Tok

AonxkeH 6bITb yCTaHOBJIEH Ha 1,7 In +100% npegoxXpaHnTtenda Unn aormKeH ObITb paBeH MakKCMMalribHOMY Henpe-

PbIBHO NpOTEKatoLLeMy TOKY, KOTOPbIA MOXET MPOXOANTL Yepes aBToMaTUIeCKUIA BbiKouaTeNb, He Bbl3biBasl €ro
cpabaTblBaHWA MPW YBENUYEHUW HArPY3KU Ha BTOPUYHBLIE 0OMOTKW. ECnin yBenuueHne Harpysku orpaHn4eHo Bo3-
HUKHOBEHWEM KOPOTKOro 3aMblKaHUsl Ha BCeX BTOPUYHbLIX 0OMOTKaX, UCMbITaHWe criefyeT NPOAOTKUTL C HOMU-
Ha/IbHbIM BXOAHbIM HAMpsiKEHWEeM U MakcMarbHbIM BXOAHBIM TOKOM, MOMYYEHHbLIMU B 3TUX YCIIOBUSIX.

McnbiTaHne NpoBoaaT He MeHee 6 YacoB UNK Ao cpabaTbiBaHWA HEBO3BPATHOrO TEMNSIOBOIO pacLensitoLLLero
ycTpoicTBa. MNpu ncnons3oBaHMM TEMAOBOIO pacLensIsifoLLEero yCTpoNCcTBa C aBToMaTUIECKUM BO3BpaTOM BPEMS
UcnbITaHWUS AOMKHO BbITh He MeHee 12 Yacos.

Ana TpaHcdhopMaTopoB TNa 1 1 2a) TeMmnepaTypa 0OMOTKIN He AOSMKHA NPEBbILLATL A0NYCTUMOE 3HaUeHne
Ans gaHHoro knacca msonsaumn no M3K 60085. TemnepaTypy 06MOTKN n3MepsitoT B cooTBeTCTBUM ¢ 10.2.

Ons TpaHcchopmaTopoB Tna 2b), ecnn Heobxoarma N3onsALMs 0T 3eMSIM 0BMOTOK, UCMONb3YEMbIX B UCKPO-
6e3onacHoi Lienu, NpUMeHseTcsl ykasaHHoe Bbile TpebosaHue. OaHako, ecrnv U3onsiuus oT 3eMnu He TpebyeTces,
TpaHcOPMaTOp CHMTAIOT NPoLLEALLNM UCTIbITAHNE, ECIN OH HE BOCTNTAMEHUIICS.

10.11 UcnbITaHUA ONTUYECKUX pa3ferUTernbHbIX YCTPOACTB

10.11.1 O6wme TpeboBaHNA

[aHHble UCNbITaHWsA NPOBOAAT, €CIW ONTUYECKWE pasaenuTenbHble YCTPOUCTBa UCMONb3YIOT ANA pasaene-
HKA MCKpOoBe3onacHbIX U UCKPOOMACHLIX LIeMNen U OHW He 40CTaTOUHO 3alLMLLEHb] OT Neperpy3ky BHELLHUMM 3a-
LWUMTHBIMU KOMMOHEHTaMu (cM. 8.8.2).

OB6pasLibl 40MKHbI BbITh UCMbITaHbI B cooTBeTcTBUN ¢ 10.11.2 11 10.11.3.

10.11.2 TennoBasa o6paboTka, UCNbITAHUA Ha 3NEKTPUYECKYH NMPOYHOCTb U KapOoHU3auuko

MakcumanbHas TeMmnepatypa, U3MepeHHasi Ha NMPUEeMHOI CTOpPOHE 1 Ha NepegatoLlell CTOPoHe, AoMKHa
6bITh OMpeaeneHa Npu Neperpyske ycTponcTe. 3aTem obpasLibl 40KHbI BbITh NoABEprHy ThI TEennoBol 06paboTke
N UCMNbITAHUSAM Ha 3MEKTPUUECKYHO MPOYHOCTL. 3aTeM ANs NPoBepPKN 0BpasoBaHNS BHYTPEHHUX NyTER yTeuku
NpoBOAAT MCMNblTaHWe Ha KapboHM3aLuto.

10.11.2.1 UcnbITaHne Ha neperpysky Ha NpueMHon CTOpoHe

[aHHoe ncnbiTaHWe NpoBoANAT Ha NSATK obpasLax.

MepegatoLLas CTOPOHA OMNTUYECKOTro pacrnpeaenMTeNbLHOro yCTpoNCTBa A0MKHa paboTaTb C HOMUHAMNBHBIMU
3HaYeHUsIMK Harpyskun (Hanpumep, I = Iy).

MpuemHas cTopoHa gosmkHa paboTaTh C yCTaHOBNEHHOW MOLLHOCTbIO (Hanpumep, Mexay TOKONpUeMHUKOM
1 n3nydaTenem), KoTopasi He AOMMKHa NoBPeXaaTe KOMMNOHEHTbI. [laHHble 3Ha4eHWs1 A0MKHbI BbITb onpeaeneHsl
npu NpeasapuTenbHBIX MCNLITAHUSX UK B3STLI U3 cnieumdunkaumm.

Mocne goCTUXKEHNS TEPMUYECKOrO paBHOBECUS AOMKHA BbITb YBENMYeHa MoLLHOCTb. Nocne NoBTopHOro
OOCTWKEHNSI TEPMUYECKOro paBHOBECKS MOLLLHOCTb A0MKHA YBENMYMBATLCS CTyNeH4YaTo, noka He byaet Tepmu-
YeCcKoro paBHOBECUS 1 TaK ganee, noka npyveMHbli NoNynpoBoAHKK He ByaeT noBpexaeH. To orpaHnynT Uau
3HAYNTENBHO CHU3WT pacceBaHne MOLLHOCTU.
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[o nospexaeHuns npuemMHrka Heo6xoanMo 3aperncTpupoBaTh MakCUManbHYH TemMnepaTypy NOBEPXHOCTU
NpUEMHO CTOPOHbI ANs Kaxaoro obpasLa BMecTe ¢ TeMnepaTypor oKpyatoLLen cpeabl.

10.11.2.2 VicnblTaHWe Ha Neperpysky Ha nepegaroLLei CTopoHe

JaHHoe ncnelTaHne NpoBoAAT Ha NATW obpasLiax.

MpremHasi CTopoHa ONTUYECKOro pacnpeaenuUTensLHOro yCTpoicTea paboTaeT Npy HOMUHANBHBIX 3HAYEHUSIX
HanpsbkeHus 1 Toka (Hanpumep Ve g, 1o).

MepeaatoLlas ctopoHa AosmkHa paboTaTth C YCTaHOBMEHHOW MOLLHOCTLIO (MEX4Y TOKONPUEMHUKOM U N311y-
yaTtenem), kKoTopasi He JOSKHA NoBpeXaaTk KOMNOHEHTbLI. [aHHble 3HaYeHUs1 AoMKHbI BbITe onpeaeneHs! npu
npeABapuUTenbHbIX UCTITAHWSIX AW B3STbI U3 crieumdmkaumm.

Mocne 4OCTUXEeHWS1 TEPMUYECKOro paBHOBECUS A0MKHA BbITh YBENMYeHa MOLLHOCTb. [ocne noBTopHOro
AOCTUXKEHNSI TEPMUYECKOrO PaBHOBECUSI MOLLIHOCTL JOMKHa YBENUYMBaTLCA CTYNeHYaTo, noka He byaeT Tepmu-
YecKOoro paBHOBECHSI U Tak Aanee, noka nepegatoLLmii TonynpoBogHWK He ByaeT noBpexaeH. 3T0 orpaHnyuT Uu
3HaYUTENbHO CHU3WUT pacceBaHne MOLLHOCTH.

[o noBpexaeHus nepeaaTymka HeobxoanMo 3aperncTprupoBaTh MakcMMarbHy TeMNepaTypy NoBepxHoc-
TW NepeaaroLLeil CTOpOoHbI AN kaxaoro obpasLia BMecTe ¢ TeMnepaTypoi okpyxatoLLen cpeqbl.

10.11.2.3 Tennoas 06paboTka 1 UcMbITaHNE NPOYHOCTU SMEKTPUHECKOR 30NN

Bce 10 obpasLos, ncnonbayembix 8 10.11.2.1 1 10.11.2.2, 4OMKHbI ObITb NOMELLEHbI B NeYb Ha 6+8]2 4 npu

MaKcUMaribHOW TeMnepaType NoBepXHOCTK, YBeNnYeHHo! B npedene ¢ agvanasoHom 10 K— 15 K.
OnTuyeckune pacnpegenuTensHble YCTpocTBa AOMKHbI OCTLITE A0 (25 + 2) °C. 3aTeM oHW JOMKHbI BbITh

noaBepXXeHbl UCMbITAHWUIO 3NEKTPUYECKON NPOYHOCTU N30NALMK € HarnpskeHneM 1,5 kB (mepemMeHHoro Toka ot 48

o 62 '), mexxay KneMmamm nckpobesonacHbIX M UCKPOOoMnacHbIX Lienel 1 B TedeHn 10 ¢ HanpsbkeHne gOmKHO

ObITb yBENUYEHO A0 3+g% kB. JaHHOe HanpspkeHWe JoSKHO bbITe NogaHo (65 £ 5) c.

Bo Bpemsi 4aHHOMO UCMbITAHUS He AOJKHO ObITb NPoB0os N30MALMM MEeXAY MPUEMHUKOM 1 NepedaTunkom 1
TOK YTEUKN He JOSMKEH npeBbiwaTth 5 MA.

10.11.2.4 NcnbiTaHue Ha kapboHW3aLmio

MpremHas cTopoHa

McnbiTaHne npoBogsaT Ha NsATK obpa3uax 10.11.2.1.

HanpsikeHne nocTosaHHOro Toka 375+(1)0% B 00MKHO BbITh NPUNOXKEHO K Kremmam (HanpumMep, K npuemMHbIM

1 NepeaatoLLyM KnemMmMam) MonynpoBoAHUKa C NOBPEXAEHHON NMPUEeMHON YacTbio B TeYeHne (30.%) MuH, 4ToBbI

ncnbITaTe 06pazoBaHme BHYTPEHHEro NYTU YTEUKW, BbI3BAHHOMO HArPEeTLIM NacTUKOM (KapBoHUsaLmen).
B TeueHve 5 nocriegHUX MUHYT UCTIbITAHUSA 3HAYEHWE ToKa He JOMKHO NpeBbilaTh 5 MA.
Mepepnatollasn cTopoHa
WcnebiTaHne npoBoasT Ha NsiTu o6pasuax 10.11.2.2.

HanpspkeHne nocTtoaHHoro Toka 375 +(1’0% B aomkHo 6bITb NPUNOXeHO K KNeMMam NoBpexaeHHoM nepeaa-

toLLLEl CTOPOHbI (HanprMep Avoaa) B TeYeHe (30,%) MuH, uToBbI UCTIbITATH OBpa3oBaH1e BHYTPEHHEro NyTh yTeY-

KM, BbI3BAHHOIO HarpeTbIM MnacTuKoM (KapboHu3aLmen).

B TeyeHne 5 nocnegHnX MUHYT UCTbITAHUA 3HAYEHUE ToKa He AOMKHO NpeBbIWaTth 5 MA.

10.11.3 UcnbiTaHUe 3neKTPUYECKON NPOYHOCTU U KOPOTKOro 3aMblKaHUA

OnTuyeckune pacnpegenuTernbHble YCTOPONCTBA AOMKHbI BbITe NOABEPTrHYThl UCTILITAHUIO 3NEKTPUYECKON
MPOYHOCTU, 3aTEM UCTbITAHUIO TOKOM KOPOTKOrO 3aMblKaHWS U, eCriu He06X0AMMO, UCTbITaHUIO TOKOM KOPOTKOMO
3aMblKaHWs € orpaHUYeHNeM ToKa, YKa3aHHOTO HKE, 3aTeM UCTbITaHWUIo 3MEeKTPUYECKON NPOYHOCTH.

10.11.3.1 MNpegapuTensHoe UCMbITaHUE SNEKTPUYECKON MPOYHOCTU

HdaHHoe ncnbiTaHne NPOoBOANAT Ha Tpex HoBbIX 0bpa3uax. Ons 10.11.3.3 ncnonbayoT Tpy A0NONHUTENBHbLIX
obpasua.

[o npoBeAeHNsA NCMbITaHUA TOKOM KOPOTKOTO 3aMblKaHWSA 0B6pa3Libl ONTUHECKOro pacnpeaenmTenbHOro ycT-

poicTBa AOMKHBI BblAepkaTb 6e3 Npo6osi UCTbITaHWe SMeKTPUIECKON MPOYHOCTU HanpskeHnem 4.5 kB geit-

CTBYKOLLEro 3Ha4eHUA, MNpUnoXXeHHoro mexay I/ICKpO6e3OI'IaCHOIZ n I/ICKpOOI'IaCHOIZ HYacTAaAMU ONTUHECKOro pacnpe-
aenntenbHOro yCTpOIZCTBa.
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10.11.3.2 NcnbITaHWe TOKOM KOPOTKOrO 3aMblKaHWs!

Tpw 06pasLa oNTU4ECKoro pacrnpeaennTenbHOro YCTponcTBa A0MMKHbI ObITb NOABEPKEHbI UCMbITAHNIO TOKOM
KOPOTKOro 3aMblkaHusl. HanpskeHne KopoTKOoro 3aaMblkaHWs UCMbITaTeNbHOW Lenu 4omkHo 6bITk U, ocTynHas
MrHOBEHHAas Harpy3o4Hast cnocobHOCTb UCTbITAaTENbHON Lieny AomkHa 66iTb 200 A. McnbiTaTensbHas Lenb gosmkHa
ObITb coeanHEHa € ONTUYECKMM pacnpeaenUTeNbHbIM YCTPONCTBOM Tak, UTOOLI UCMbITaTeNbHbIA TOK NodaBarics
yepes UCKPOOoMacHYHo YacTb ONTUYECKOro pacrnpeaennTesnibHoOro ycTpoicTea. 3allMTHble KOMMOHEHTbI UK y31bl,
KOTOpbIe SABNSATCS YacTbHo Lienu, 4oNycKaeTcs OCTABNSTh BKIHOYEHHBIMW MPY UCTbITaHUN.

10.11.3.3 UcnbiTaHre TOKOM KOPOTKOTO 3aMblKaHWs1 C OrpaHUYeHneM ToKa

Ecnu ontuyeckne pacnpeaenutenksHble yCTPONCTBA MMEOT NocnefoBaTenlsHO coeAMHEHHbIE 3aLlMTHbIE npe-
O0XpaHUTENN UMK PE3UCTOPLI, OrPaHNYMBAIOLLME TOK, TP AONOSHUTENbHBLIX 0bpa3La onNTMYecKoro pacnpeaenu-
TefbHOro YCTPONCTBA A0MKHbI ObITh BblAepXKeHbI MpK 1,7-KpaTHOMY 3HaUYEHWUIO HOMUHANBHOMO TOKa NpeaoXpaHu-
Tens unm 1,5-kpaTHoMy paccUMTaHHOMY TOKY KOPOTKOMO 3aMbIKaHWS Yepes pesncTop B YCIOBUSAX HEUCTPABHOCTY,
roka TemnepaTtypa He 4OCTUIHET paBHOBECHS.

10.11.3.4 UcnblTaHWe 3NeKTPUYeCKon NpoYHOCTY

Kaxxgpii o6pasel, 4omKeH BblaepxmaTb 6e3 npobost UcnbiTaHne Ha 3NeKTPUYECKYHO MPOYHOCTb HANPSHKEHWEM
2U + 1000 B nnn 1500 B gelicTBytoLLEro 3Ha4eHUs B 3aBUCMMOCTM OT TOTO, Kakasi U3 Benn4nH GonbLue, npumno-
XKEHHOTro Mexay UckpobesonacHom 1 UCKpOoMacHOW YacTsIMU ONTUYECKOro pacnpeaennTesbHoro ycTpoicTea B
TeuveHue (65 £ 5) c.

Mpu nenbITaHWM ONTUYECKME pacnpeaennTesbHble YCTPONCTBA He O0SKHbI B3OPBATHCS UK 3aropeThesl Mpu
UCMNbITAHUW TOKa KOPOTKOIO 3aMblKaHWs M TOK He JOSMKeH npesbllaTth 1 MA Npu UCMbITaHUAX Ha 3M1EKTPUYECKYH
NPOYHOCTb.

10.12 TokonpoBogsLas cNoco6HOCTL HenoBpeXaaeMbIX CoegUHEeHU nevyaTHbIX nnaT

TokonpoBoasLLas cnocobHOCTL CoeaANHEHNS UCTbITLIBAETCA B TedeHMe 14 ¢ TokoMm, B 1,5 pasa npesbilato-
LLIMM MaKCUManbHbIA HeNpepbIBHbBIM TOK, KOTOPLIA MOXET NpOTeKaTh B 4AHHOM TOYKE B HOPMAaIbHbIX M aBapUAHbBIX
YCNOBUSIX paboTbl. [pUMeHEHUe 3TOro UCMbITATENIbHOMO TOKa He A0MKHO Bbi3blBaTh pasMblkaHe coeanHEeHNs Unu
ero otaeneHns ot cybctpata B ntobor Touke

11 KoHTponbHbIe UCNbITaHUA

11.1 KoHTponbHble UCNbITaHUA AUOAHLIX 6apbepoB 6e3onacHoOCTU

11.1.1 Bapbepbl 6e30NacCHOCTU 3aKOHYEHHOW KOHCTPYKLUU

KoHTpornbHoe ncnbiTaHne A0SMKHO NPOBOANTLCS Ha KaxkaoM bapbepe 6e30MacHOCT 3aKOHYEHHOM KOHCTPYK-
Lun anst NpoBepKM NpaBuIbHOM paboThl BCeX aneMeHTOB bapbepa U CONPOTUBEHWS BCEX NpeaoXpaHMTenei.
PaspeLueHo ncnons3oBaHne CbeMHbIX BCTABOK AN NPOBEAEHNSA AaHHOIo UCMbITaHUS, eCcnn ckpobe3onacHoCTb
COXpaHSIeTCS NPU CHATLIX BCTaBKaX.

11.1.2 Avoabl ana AByXANOAHbIX 6apbepoB YPOBHA «ia»

HanpsikeHne Ha saxknMax AMoAoB A0MKHO ObITh M3MEpEHO, KaK ykazaHO MX U3roTOBUTENEM, MpU TemMnepa-
Type oKpyxatoLLel cpedbl A0 1 Nocne crnegyoLlmnx UCNbITaHWI kKaxaoro guoaa:

a) BosgencTeuemM TemrnepaTypbl 150 °C B TeueHue 2 u;

b) umnynbcamu Toka B cooTBeTcTBMM € 10.8.

11.2 KoHTponbHble UCNbITAaHUA HenoBpeXaaeMbIX TpaHccopMaTopoB

MpW KOHTPOMbHBLIX UCTILITAHUSIX NPUKTAAbIBAEMOE K HENOBpeXaaeMblM TpaHchopMmaTopam HanpsikeHne
OOMKHO COOTBETCTBOBATL 3HAYEHUSAM, MpuBeaeHHbIM B Tabnuue 10, rge U — Hambonbllee HOMWHaNbHOE
HanpsbkeHue nboi NcbITyemor 0bMoTKN. Bpemsi NpunoxxeHWst UCNbITaTeNIbHOTro HaNPsPKeHW 4OSMKHO ObITh He
MeHee 60 c.

B kauecTBe ansTepHaTUBbI, UCMbITAHWE MOXET MPOBOANTLCS C 1,2-KpaTHbIM UCTbITATENbHBIM HAMPSXKEHNEM,
HO B TeueHune boniee KOPOTKOro Nepnoga, paBHoOro He MeHee 1 c.

Mpunaraemoe HanpsikeHWe A0SMKHO OCTaBaTbLCS MOCTOSIHHLIM BO BPeMS1 UCTbITaHUA. ToK BO BpeMsi UCTbITa-
HWS1 He JOMKeH BO3pacTaTh Bbille OXNAAEMOro 3HaueHMs ans Lenu 1 B Ntoboe BpemMs He J0MKeH npeBbillaTth
JeicTBylollee 3HadeHne 5 MA.

Bo BpemMsi 3TUX UCMbITAHUA HE AOMMKHO NPOUCXoAnTb NPobos M3oNAUMKM Mexay obMoTKaMun U Mexay
No6o 06MOTKOW 1 cepAe4HUKOM, U SKPaHOM.
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Ta6nuua 10— HanpspkeHnst gnst KOHTPONBHbLIX UCTIbITAHUIA HEMOBPEXAAaeMbIX TPaHCHOPMaTOpPOB

SppekTuBHOE UCMbITATENBHOE HanpsbkeHue, B, TpaHcdopmatopa
MecTo NPUNOXeHNA UCNbITAaTENbHOro C NepBUYHbIMAU KU
HanpsXXeHUs ceTeBoro HECETEBOro BTOPWYHBIMU OBMOT-
Kamu B uckpobesonac-
HOW uenu
- +
Mexgy BXOAHBIMW U BbIXOAHBIMU OBMOTKa 4U, Ho He Metee 2500 2U + 1000, Ho He 500
MU MeHee 1500
Me nobon o6moTkon n cepaednnkom | 2U, Ho He meHee 1000
Ay pA ’ 2U, Ho He Menee 500 500
Mnn 3KpaHoMm
Mexay kaxaol oBbMOTKOW, NUTaloLWEN nc- (2U + 1000), HO He
Kpobe3onacHyto uerb, 1 Nobol gpyrov Bbl- menee 1500 2U, Ho He menee 500 500
XOAHON OOMOTKOM
Me Kaxgon o6MOTKOlM Mckpobesonac-
HOV)IKﬂ);I'IVIm P 2U, Ho He meHee 500 | 2U, Ho He meHee 500 500

12 MapkupoBka

12.1 O6wume TpeboBaHuA

Ob6beM cBefieHWN, yKka3blBaeMbIX B MapKMpOBKe UCKpoBe3onacHOro 1 CBsI3aHHOro anekTpoobopyaoBaHus,
aomkeH cootBeTcTBoBaTE MOK 60079-0. TekcT npegynpeanTenbHbIX HAANUCER, eCN OHU NPUMEHSIFOTCS, AOMKEH
COOTBETCTBOBATL TEKCTaM MpeaynpeautenbHblx Hagnucein M3K 60079-0.

Ha anekTpoobopyaoBaHue, yaosneTsopsitoLee TpeboBaHusaM pasgena 5.4, HaHocAT cuMmBon «ic». Ecnn
HeobXoa4MMO HAaHECTM MapKUPOBKY OAHOTO 13 APYrMX BUOOB 3alLmMThl, ykasaHHblx B MOK 60079-0, ee HaHoCAT
nocne cMMBOIAa «ic».

Ana ceasaHHOro anektpoobopyaosaHus cumeorbl Exia, Ex ib nnu Exic (ia, ib unwu ic, ecnu cumson Ex yxe
HaHeceH) A0MKHbI OblTb 3aKTYeHbl B KBagpaTHble CKOBKN.

MpumevaHuns

1 MecTo MapKMpoBKM BCEX OTHOCALLMXCA K MCkpobesonacHocTn napameTpoB, Hanpumep Uy, L, Ci, Ly, Co n T. 0.,
BbIOMpPAIOT U3 NPakTUYECKUX COOBPaXKeHUN.

2 CtaHgapTHble CMMBOINbI AMsl UCMOMNb30OBaHUSA B MapKUPOBKE M AOKYMEHTauuu NpvBedeHbl B pasgene 3 um
B M3K 60079-0.

Mo npakTU4eckMM coobparkeHNsIM MOXET BbITb OrpaHUYEHO U UCKITHOYEHO UCNONB30BaHNE KypcuBa nnm
MOACTPOYHLIX 3HAKOB Y UCNOSb30BAHO YMPOLLEHHOe HanucaHne CMMBOMOB, Hanpumep U, BmecTto U,.

Ecnu anektpoobopyaoBaHe cooTBETCTBYeT TpeboBaHuaM 6.1.2.3, nepevncrneHue a), ykasolBatoT ypoBeHs IP.

Ecnu snektpoobopyaoBaHue otTBevaeT TpebosaHuam 6.1.2.3, nepeuncneHue c), Homep cepTudukaTa Ha
anekTpoobopyaoBaHMe OOMMKEH coaepkaTb 3HaK «X» cornacHo TpeboeaHusaM k Mmapkupoeke M3K 60079-0. B
cneumanbHbIX TPeboBaHUAX MPUMEHEHWS, YKa3aHHLIX B cepTudomkaTe, 40MKHBI ObITb NOAPOBHLIE TpeboBaHMS.

Ecnu anekTpoobopyaoBaHue He cooTBeTCcTBYeT TpeboBaHnsaM 6.3.13, Homep cepTudukaTa Ha anekTpoobo-
pyaoBaHWe OOMKEH coaepkaTh 3HakK «X» cornacHo TpebosaHuaM kK Mapkuposke M3K 60079-0. B cneumanbHbIX
TpeboBaHUsIX MPUMEHEHUS, YKa3aHHbIX B cepTudmKaTe, 4OMKHbI BbITe NogpobHbIe TpeboBaHuS.

Ecnu anektpoobopyaoBaHue HeoOXoAMMO 3aLUTUTL OT BHELLHErO MEXaHUYeCKoro BO3AeNCTBUS, UTODbI He
O0MYyCTUTb NPEBbILEHNS yKa3aHHbIX 3HauveHni (10.7) yaapHon aHeprimn, nogpobHble TpeboBaHWs 40MKHbI ObITb
yKasaHbl kak crielpasnsHble ycrnoBms 6e30nacHoro NpUMeHeH1s 1 HoMep cepTudrKkaTa Ha anekTpoobopygoBaHme
JOIMKEeH cofiepXaThk 3HaK «X» cornacHo TpeboBaHusaM kK Mapkuposke M3K 60079-0. B cneuunansHbIX TpeboBaHMAX
NpPUMEHEHNS, yKasaHHbIX B cepTudmkaTte, 40MKHbI OblTb NoapobHble TpeboBaHUS.

Kaxkgast equHunLa ob6opyaoBaHus, KOTOpoe CooTBETCTBYET TpeboBaHMaM NpunoxeHnst G, AomkHa ObITb 40-
MoNHUTENBLHO NpoMapkMpoBaHa crnosom «FISCO» nocne ykazaHus ero oyHKLUMIA, HANPUMEP UCTOYHUK NMUTaHWS,
noneBoe YCTPONCTBO UMM OKOHEUHOE cornacytoLLee yCTPOUCTRO.

Mpw ncnonb3oBaHUy 060pPYAOBAHNS, UMEIOLLLETrO ABOVHYHO MapKUpPOBKY, MO3BOSSAOLLYIO €ro UCNofb30BaTh
Kak B cuctemax FISCO, Tak 1 B 06bI4HbIX UCKpODEe30oMacHbIX cucTemax, HeobxoaumMo pasnmiaTe MapKUpOBKY
FISCO 1 mapkunpoBKy 06bI4HON NCKPOHE30NacHOW CUCTEMBI.
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Ans uctovHunkos nutaHusa FISCO HeobxoamMo ykasbiBaThb BbIxoAHble napameTpbl Uy, I, Cy, Lo, Py ML, /R,
1 ans nonesbix ycTpoitcte FISCO 1 orpaHnuuTeneit BolxofHble 1 BHYyTpeHHWe napametpel U, I, C, L, Pn Li/R,
yKkasblBaTb He TpebyeTcs.

12.2 MapKupoBKa cpeacTB coeguHeHus

CoegunHuTENbHbIE YCTPONCTBA, KINEMMHbIE KOPOBKM, pasbeMbl UCKpOHe30nacHOro 1 CBA3aHHOMO 3NEKTPO-
060pYyA0BaHUA A0MKHbLI BbITh YETKO MPOMAapPKUPOBAHLI U NErko naeHTuduLmMpoBaTtses. Ecnv ans aTor Lenu uc-
Monb3yHoT LBET, TO 3T0 AOMKEH ObITb ronyboli LBeT.

Ecnun vyactu anekTpoobopyaoBaHust N pasnudHble annaparbl CoeauHeHbI Mexxay coboii ¢ MoMOoLLbH pasbe-
MOB, NocneaHne AoMkHbI ObITb MAEHTUDULMPOBAaHbI Kak coaepkallime ToNbKo nckpobesonacHsle Lenu. Tam, rae
ONS 3TOW LLenu UCNomnb3ayoT LIBET, OH AOSMKEH ObITb ronyobim.

HononHutensHo gomkHa bbiTe 0becneyeHa gocTaTouHas U MOHATHAs MapKUPOBKa Ansi obecrnedeHuns npa-
BUIbHOIO coegnHEHNS Anga Bcell Uckpobe3onacHoW Lienu B LIENOM.

MpumedyaHune— [Ons 3Tol Lenu MOryT noTpeboBaTbCA AOMNONMHUTENbHbIE TAbNMYKM HA pasbeMax Urnm okorno
Hux. Ecnn NnpaBuUINbHOCTb COeAUHEHUS! HE Bbl3blBaeT COMHEHVIVI, AO0CTaToO4HO Tabnuukm Ha SﬂeKTpOO60py,D,OBaHVIVI.

12.3 MpeaynpeauTenbHble HagNUcK

Ecnun Ha obopyaoBaHue He0bXoANMMO HaHECTU KaKyto-NnMbo 13 cnegyrolnx npegynpeanTenbHbiX Hagnu-
celt, TekcT 13 Tabnuusl 11 nocne cnosa «NMPEOYMNPEXOEHWME » MOXHO 3aMeHATb TEXHWYECKN 3KBUBANEHTHbLIM
TekcToM. Heckonbko NpedynpeanTenbHbIX HagnmMcein MOXHO 06beanHATL B 04HOM SKBUBANIEHTHOM Npeaynpeaun-
TenbHON HaanucK.

Tabnuuya 11 — TekcT npegynpeamTenbHbIX HAANUCEN

MyHkT Paspen NMPEOYNPEXOEHWE

a) 741 MPEAYNPEXOEHWE — UNCIMOJIb3OBATb TOJIbKO BATAPEN YYYYY
(rae Y — HavMeHOBaHWe M3roTOBUTENEN 3NeMEHTOB W TUM 3neMeHTa unm 6atapem)

b) 74.8 MPEAYNPEXAEHWE — HE BAMEHATDL BATAPEIO, ECITM BO3MOXXHO
MPUCYTCTBWE B3PbIBOOMACHOW CPEAbLI

c) 74.9 MPEOYNPEXOEHUE — HE 3APSTKATb BATAPEIO B OMNMACHOW 30HE

d) 74.8 MPEAYNPEXAEHWE — HE OTKPbLIBATb, ECITM NMPUNCYTCTBYET B3PbIBOOIACHAA
CPEJA

12.4 Mpumepbl MapKUPOBKU
Hwxe nprBeaeHbl NpyMepbl MapKUPOBKA.
a) UckpobesonacHoe anekTpoobopyaoBaHue

C TOME LTD ( KomnaHwus)
MNENOXUHIOBbLIA MPUEMHUK TUMA 3
ExialIC T4

-25°C<Ta<+50°C

MOKEx ExOC 04.****

CepuiiHbIii Homep XXXX

b) UckpobesonacHoe anekTpoobopyaoBaHue, npeaHasHauYeHHOe AN NOAKIYEHNa K ApyroMmy o6opyao-
BaHUIO

MHULOT

MNMPEOBPA3OBATENb TUMA 12
Exib 1IB T4

ACB No: Ex05****

Li: 10 mklH Ci: 1200 n®
U:28B 1: 250 mA
P:1,3B7
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c) CesaizaHHoe anekTpooGopyaoBaHmne

JSCHMIDT A.G.

BIOK MNTAHUA TUIMA 4

[Exib] |

ACB No. Ex05****

U,:250B P,: 0,9 BT
1: 150 mA U, 24B
Ly:20 mIH C,: 4,6 mk®

d) CesizaHHOE aneKTpoobopyaAoBaHNE C B3PLIBOHENPOHULLAE MO 0BOIOUKOW

PIZZAELECT. SpA

Exd[ia] IBT6

ACB No.: Ex05****

U, 250 B P,:0,9BT
U, 36 B 1,: 100 mA
C,: 0,31 Mk® Ly 15 MMH
CepuiiHbIii Homep XXXX

e) UckpobesonacHoe anekTpoobopyaoBaHMe ¢ Lenbo «ic»

MHULOT
MpeobpasoaTens Tuna 12 A
ExiclIB T4

ACB No: Ex05****

U:28B Ci=0

) UckpobesonacHoe anekTpoobopyaoBaHme ¢ Lienbto «ib» ¢ BbIXOAHLIMKU NapamMeTpamMm «iay

PRAHAELECT
Exib [ia IC] IB T6
ACB No: Ex09****

U:30B Uy, 568

I: 93 mA P, 0,14 BT
L;: 0,01 mIMH I 10 MA
C;: 0,31 Mk® Ly, 0,15 MIH

CepuinHbI Homep XXXX C,: 35 mkd

rae ACB — HasBaHWe 1nn 3Hak UcnbiTaTensHOM opraHMsaLmu.

13 JokymeHTaums

,uOKyMeHTaLI,I/IFl AOJDKHa BKIMHO4YaTh B cebsa NHCTPYKUUU B COOTBETCTBUN C Tpe6OBaHI/IﬂMI/I K UHCTPYKLMAM

M3K 60079-0, a Takke cnegytoLyto nHdbopmMaLmio:
a) anekTpuyecKkne napameTpbl 4ns NpuHUMNa Lenoro obbekra:
1) ANst UCTOYHMKOB NUTAHWUS — BbIXOAHbIE AaHHble, Hanpumep U, I,, P, W, ecnu HyxHo, C,, L, n/vunu

[onycTumoe cooTHoleHve LJ/R,;
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2) Ansi IpMeMHNKOB aHEPruM — BXoAHble AaHHble, Hanpuwvep U, I, P, C, L; n cooTHoweHrune L,/R;;
b) ntobble cneunanbHele TpeboBaHMA MO yCTaHOBKe, TEXOOCNYXKMBAHWUIO MOA HAMPSKEHUEM W 3KCMya-
Taumu;

MpumeyaHune— KOHTpOnbHbIN YepTex — pekomeHayemas hopma 06beguHeHns1 MHdopMaummn O NogKIo-
YeHUW 1 creumanbHbliX TPpeboBaHWMIA MO MOHTaXy W 3KCrnyaTauu.

C) MakcuMmarnbHoe 3HaveHune U,,, kKoTopoe MOXeT ObiTb MPUIOXKEHO K 3aXKMMaM UCKPOOMAaCHbIX Lienei nnn
CBsI3aHHOr0 3nekTpoobopyaoBaHusl;

d) nto6ble cneumnarnbHble YCNOBUSA, KOTOpbIE NPUHATLI NPY onpeaeneHun Buaa sallnTbl, Harnpumep, YTo Ha-
NpsbkeHre A0MKHO NOoCcTynaTh OT 3alUMTHOro TpaHcdopMaTopa N Yepes AnoaHblii 6apbep 6esonacHoCTH;

€) COOTBETCTBUE UMM HECOOTBETCTBME TpeboBaHNsAM 6.3.12;

f) 0603HaueHMe NOBEPXHOCTN 0BOMOYKM B Criyyae, eciiv OT 3TOr0 3aBUCUT UCKPODE30MacHOCTb;

g) YCroBWs OKpy)KatoLLelh cpeabl, B KOTOPLIX MOXET UCMOMb30BaTLCS 3NeKTpoobopyaoBaHue;

h) ecnn npumeHsieTcs NpunoxkeHue F, B AOKyMeHTaLMN OOMKHbI BbITb ykasaHbl CTEMeHb 3arpsisHeHUs 1
YpOBEHb NepeHanpsiKeHusl.
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MpunoxeHue A
(obsa3aTenbHoe)

OueHka I/ICKp0663OI'IaCHbIX ANeKTpUYECKUX Lenen

A.1 OCHOBHbI€ KpUTEpPUUN

WNckpobesonacHasn Lenb AOKHa YAOBMNETBOPSATH TPEM OCHOBHbIM TpeboBaHUsiM:

a) He BblI3blBaTb MCKPOBOIro BOCMIAMEHEHWS MPU UCTLITaHUK LEnu Unn ee OLEeHKe B COOTBETCTBUU C TpeboBaHusI-
mMu pasgena 10 gnsa ykasaHHOro ypoBHsi Lenuy (CM. pasgen 5) u rpynnbl anekTpoobopyaoBaHus (cM. pasgen 4);

b) He BbI3bIBaTH BOCMIAaMEHEHUsI OT HarpeTbiX NOBEPXHOCTEN. TemnepaTtypHbI knacc uckpobesonacHoro o6opy-
JoBaHusl JomxXkeH OblTb onpedeneH B coOTBeTCTBUM € 5.6 n TpeboBaHuamu k Temnepatype MOK 60079-0. Temnepatyp-
Has kKnaccuduKaums He OOIMKHA NMPUMEHSITBCS K CBA3aHHOMY 3reKTpoobopyaoBaHUIo;

¢) nckpobesonacHas uenb JoMKHA ObITb COOTBETCTBYIOWMM 00pa3oM oTgeneHa OT ApyrmX Lenew.

MpumevaHuns

1 TpeboBaHue, ykazaHHOE B NepevucrneHMn a), MoXeT ObiTb BbIMONMHEHO NPoBeAeHUEM oueHkU. [nsi 3Toro Heob-
XOAUMBI TOYHblE AaHHbIe O HanpsPKeHWW, TOKe M TakMx napameTpax Lenu, Kak eMKOCTb U MHAYKTMBHOCTb Ha rpaHuue
BOCMrameHeHusi. B Takux ycnoeusix uenb moxeT ObiTb OueHeHa kak uckpobesonacHasi, C TOYKM 3PEHUsI NCKPOBOIO
BOCMNMaMeEHEeHWSI.

2 TpeboBaHve, ykazaHHOe B nepeuncrieHnun b), MoxeT ObiTb BbINONHEHO NMyTEM OLEHKW MakcumaribHbIX Temnepa-
TYP MOBEPXHOCTU 3NEMEHTOBR MO MX TEMMOBOMY PEXUMY UMW MaKCUMAanbHOW MOLLHOCTU, KOTOpasi MOXET ObiTb K HUM
nogseAeHa B COOTBETCTBYIOLLMX YCMOBUSIX NOBPEXAEHUS.

3 TpeboBaHue, ykazaHHOe B MEPEYUCIIEHUN C), MOXKET ObITb BLINOMHEHO NyTeM 06ecrnevYeHnst COOTBETCTBYHOLWMX
nyTen yTeYkn n NeKTpuYecknx 3a3opoB, a Talkke MPUMEHEeHWeM 3MeMeEHTOB, YOOBMNeTBopsWmX TpeboBaHusM no pas-
deny 8, Hanpumep TpaHCHOPMATOPOB, TOKOOIPAHUYUTESIBHBIX PE3UCTOPOB.

A.2 OueHKa ¢ UCNONb30BaHUEM XapaKTe PUCTUK UCKpOBe3onacHOCTU U Tabnuy,

Ecnn uenb, oueHvBaemas Ha nckpobesonacHoOCTb, NpubnmxaeTcs K NPOCTON Lenu, Ans KOTOPoW MmeeTcs ata-
NOHHaA 3aBUCUMOCTb, TO Npu NpoBeeHNN OLEHKU HYXXHO UCNOINb30BaTb XapakKTepucTtukn VICKp06630I'IaCHOCTVI, yKasaH-
Hble Ha pucyHkax A.1 — A.6 unm B Tabnmuax A.1 1 A.2, C y4eTOM BO3MOXHbIX YCINIOBUIA NOBPEXAEHUSI B COOTBETCTBUM C
pasgenom 5 u koahduumeHToB besonacHoctn B cooTBeTcTBUM ¢ 10.1.4.2.

O6bIYHO JoMmKHA NPUMEHATBCA Cneaylowas npoueaypa:

- onpeensioT camyto HebnaronpyATHYIO NPaKTUYECKYI0 CUTYaLMIo C y4ETOM JOMYCKOB AS 3reMeHTOB, kKonebaHun
HanPsPKEHWS1 NUTaHUS, NOBPEXASHUN U30NAUUN U SMNEMEHTA;

- 3aTeMm, mcxogsa m3 Tpebyemoro koathdumumeHTa 6e3onacHOCTH, KOTOPLIN 3aBMUCMT OT Tuna uenu {cm. 10.1.4.2), a
TaKKe OT YPOBHSA Lenu anektpoobopyaoBaHusi (CM. pasgen 5), nonyyarT U3MEHEHHYIO LeNb, KOTOPYK MOXHO OLEHU-
BaTb;

- NPOBEepPsIIOT NPUEMIEMOCTb NAPaMETPOB MOMNYYEHHOW LEenu CpaBHEHUEM C XapaKTepucTukamu nckpobesonac-
HOCTM, YKa3aHHbIMKM Ha pucyHkax A.1 — A.6 nnu B Tabnuuax A.1 n A.2.

I'IonyquHyro Ans OUeHKU uenb MOXHO UCnbITbiIBaTb C NOMOLLbIO VICKpOO6pa3y}OLLI,EFO MexaHunima, ecrnm uncnbitTa-
HWe NPegnoYnMTaloT OLEHKE.

MpwumedaHwune— [JaHHble, NpeacTaBneHHble Ha pucyHkax A1 — A6 1 Tabnuuax A.1 n A.2, OTHOCSITCSl TONMbKO K
npocTbIM UensiM. Bo MHOrmMx crnyyasx nx moxeT 6biTb TPYAHO NPYMEHWTL 4t OLEHKM Uckpobe3onacHoCTy Lenew, BCTpe-
valoLwmxcst Ha NpakTuke. Hanpymep, MHOrME UCTOUHMKM NMUTAHWS UMEIOT HENMHENHbIE XapaKTepPUCTUKN U He MOTYT OblTb
OLEHEHbl MO XapakTepucTukaMm Mckpobe3onacHoCTH, Tak Kak pucyHOK A.1 MoxeT ObiTb MCMONb30BaH TOMBKO B Cry4ae,
Korga uenb npeacTaBreHa 3nemMeHToMm unu GaTtapeeil ¢ nNocnegoBaTerlbHO MOAKTIOUYEHHBIM TOKOOTPaHUYMTENBHbLIM
pe3nctopoM. o 3ToW NpUYMHE HENMUWHENHbIE Lenu, Hanpumep Uenu NMoCTOSIHHOMO TOKa, BbI3OBYT BOCMSIAMEHEHWe MNpu
bonee HU3KMX 3HAYEHUSIX TOKA, YEM Te, KOTOPblE MOXHO MPOrHO3MPOBaTb MO PUCYHKY A.1 HA OCHOBE HanpsKeHWs
XONOCTOr0 X04a U ToKa KOPOTKOrO 3amblkaHusl. B HEKOTOPBIX TMNax HENUHENHbIX Lenen MakCvmManbHbI AOMYyCTUMBbIN TOK
MOXeT COCTaBnsATb Tonbko 1/5 OT Toka, MPOrHO3UPYEMOro Mo XapakTepuctukam uckpobesonacHoctu. Heobxogumo
ybeanTbCsl B TOM, UTO OLEHKM BbINOMHSOTCA TONMbKO AN1s1 CNyYaeB, Korga paccmarpuBaemMast Lernb MoOXeT ObiTb NpeacTas-
NneHa of4HOW M3 NPOCThLIX Uenen, Ans KOTOpbIX npegocTaBneHa nHpopMmaums. Mmewwasica B Hanu4um nHpopmaumst
orpaHu4YeHa n He MOXET OXBaTWUTb BCe NPOOrneMbl, BO3HUKAIOWME NMPU KOHCTPYMPOBaHUM Uckpobe3onacHbIX Lenemn.

A.3 Mpumepbl NpocTLIX Lenen

a) lMpoctasa uHAyKTMBHAasA Lenb

UTobbl Honee nogpobHO NPOMNNIOCTPUMPOBATL NpoLeaypy OLEHKU MCKpoBe3onacHOCTH, HY)KHO pacCcMOTPeTh Lernb
ans anektpoobopygoBaHus nogrpynnbl [IC, cocToswyo u3 NCTOYHWKA NUTaHUsS B BUAE anemeHTa unv 6atapen Hanpsixe-
Huem 20 B 1 nocnegoBaTenbHO YCTAHOBNEHHONO HEMOBPEXAAEMOr0 TOKOOrPaHWUUTENBHOIMO Pe3ncTopa ConpoTUBIe-
Hnem 300 Om, K KOTOPOW NOAKITIOYEH MHOYKTUBHbLIN 3nemeHT conpotuenenvem 1100 Om v nHgyktnBHocTbio 100 MIMH, kak
nokasaHo Ha pucyHke A.7.
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3Havenns 300 n 1100 Om — muHumaneHble, @ 100 mH — makcumanbHoe 3HadeHne. HyxXHO npoBecTu aBe
pasgenbHble OUEHKU: ogHy, YToObl y6eanTbes, YTO caM MCTOYHUK MUTaHMS UCKPOGEe30nacHbIN, BTOPYH — 4YTODbI y4ecTb
BIVSIHWE MOAKIIOYEHHOW Harpy3ku. OUeHKy NpoBOAAT criegyowmmMm obpasom:

1) UcTounuk nutanHus

MocnegoBaTenbHOCTb OLEHKMU:

i) 3HavyeHne TOKOOTPaHWYMTENIBHOIO PE3nCTopa YCTaHABMWMBAKOT paBHbIM MuWHMManbHO 300 Om, 4TO COOTBET-
cTBYeT Hambonee HebnaronpusATHOMY criyyato. Ecnv aToT pesuctop He oTBeuvaeT TpeboBaHWsIM B OTHOLLEHUW HEMOBPEX-
aaemocTn (cM. 8.4), NpuUMeHeHe OQHOro NMOBpeXaeHust (CM. pasgern 5) BbI30BET U3MEHEHUE LiENu, NMpu 3TOM pesncTop
OyaeT cumTaTthCcsl KOPOTKO3aMKHYTbIM. [pyu TakoMm noepexaeHun nutaHne Gonee He ByaeT mckpobesonacHbIM.

Heobxognmo Takke onpegenuTb MakcuMarnbHOe 3HadeHne Hanpsbkenust 6aTapen B cooTBeTcTBMM C 7.4.3. HyxHO
NPUHATb MakcuMmarnbHOe HanpsbkeHue batapeun paBHbiM 22 B.

ii) MakcumanbHbIi TOK KOPOTKOTrO 3amMblkaHns paseH 22/300 = 73,3 MA.

Mockornbky Npy 3TOM YCINOBWU LieMNb CTAHOBUTCS OMUYECKONW, NpMMeHeHue Tpebosanuii pasgena 5 n 10.1.4.2 pnaet
M3MEHEHHYIO LieNb, B KOTOPOW TOK KOPOTKOIO 3aMblkaHus yBenuydeH go 1,5 X 73,3 = 110 mA.

i) M3 Tabnmubl A.1 MoxHO Buaetb, 4To ansa noarpynnbl IC MUHMMaNBHBIA TOK BOCMNIAMEHEHWS] Onsi OMUYECKOM
Lenu ¢ HanpshkeHMemM UCTOYHUKA NMuTanmst 22 B paBeH 337 MA. CTOYHMK NUTaHWSI B 3TOM Criyvae MOXeT ObiTb OLEHeH
Kak Nckpobe3onacHbI C TOUKM 3PEHNs1 MCKPOBOMO BOCMIIAaMEHEHUS.

2) MopgknioveHne Harpysku

MocnegoBaTenbHOCTb OLEHKMU:

i) MakcumaneHoe HanpsikeHue Gatapen paBHo 22 B. Mockonbky 300 n 1100 OM — MMHMMAanbHbIE 3HAYEHWs,
MakCMMarnbHO BO3MOXHbIM TOK B Harpy3ke paeeH 22 /(300 + 1100) = 15,7 mA. Hukakve noBpexaeHusi He paccmartpu-
BaloT, nockonbky pesvctop 300 Om aBnsieTcsl HemoBpexJaemblM, a NOBpexXaeHne MHAYKTUBHOIO 31eMeHTa B pesynbra-
Te KOPOTKOrO 3amblkaHusl BedeT K (DOPMUPOBAHMIO PaCCMOTPEHHOW Bbile Lenu;

i) Ans npumeHenus TpebosaHuii pasgena 5 n 10.1.4.2 Heobxoaumo, 4TOGLI NpU KoadhduumeHTe 6e30nacHoOCTH
1,5 TOK Uenu 6bn yBenuueH o 1,5 X 15,7 = 23,6 MA,;

iii) B cootBeTcTBUM € pucyHkoMm A4 ans nogrpynnsi 1IC npy nHayktveHoctM 100 MIH MUHUMArbHBIA BOCTNAMEHsI-
IOLWMIA TOK AN UCTOYHMKA C HanpsikeHneM 24 B paBeH 28 MA. MoaTomy Lenb MOXeT ObiTb OLEHeHa kak uckpobesonac-
HasA C TOYKW 3PEHUS NCKPOBOTO BOCMNamMeHeHus npumenuntenbHo k nogrpynne lIC.

MpumevaHns

1 [nst HanpsbkeHW XONOCTOr0 X04a 3HAYUTENBHO HUXe 24 B cnegyer MPUMEHSITb CXEMY, YKa3aHHYK Ha PUCYH-
ke A.6.

2 lNpuBeaeHHbIe Bbille OLEHKU OTHOCSTCS K MHAYKTMBHOMY 3NIEMEHTY C BO34yLUHbIM cepagevHukom. Ecnu nHayk-
TUBHbIV 3MIEMEHT MMEET XKeNnesHbl CepaeqHuK, Takne OLEHKM MOXHO paccMaTpuBaTh TONbKO Kak NpubnuanTenbHble u
noTpebyeTcsl UCMbITLIBATL LEemnb C MPUMEHEHUEM MCKPoobpasylollero MexaHuama (npunoxenue B), ytobbl ycTaHOBUTS,
SIBMNSIETCA UMW He sIBnsieTcs Lenb uckpobesonacHow. Ha npaktuke, ecrnv oueHka OCHOBaHa Ha U3MEPEHHOM 3HaYeHuu
WHOYKTUBHOCTH, MWHUManbHbLIN TOK BOCNNaMeHeHus O6b|‘-IHO, HO He BcCeraa, 6OJ'IbLIJe, 4YeM 3Ha4YeHue, nonyvYeHHoe B
pesynsTaTte OLEHKM.

b) MNpocTas emkocTHasa uenb

Llenb, nokasaHHaa Ha pucyHke A.8, npeaHasHadeHa Ansi NpuMeHeHus B anektpoobopyaoeaHuu rpynnbl |. OHa
COCTOUT U3 MNocrnegoBaTenbHO coeanHeHHbIX GaTapent HanpsikeHnem 30 B, HenoBpeXaaeMoro TOKOOrpaHUYMTENbHOIO
peauctopa conpoTtuenennem 10 kOm n koHgeHcaTopa emkocTbio 10 Mk®d. B npeanaraemom npumepe 3HadeHust 30 B n
10 mk® — makcumanbHble, a 10 KOM — MWHMManNbHOE 3HaYeHue.

MpoBogsAT OBe oTAenbHbIE OLEHKW: OfHY — 4TOObI YBeanTbCs, YTO CaM UCTOYHUK NMUTaHWUsI UCKPOBe3onacHbIN, 1
BTOPYI — 4TOObI y4eCTb NPUCYTCTBME KOHAEHCATOpA.

1) WcTounuk nutanus

Mockonbky Npoueaypa OLEHKU MpakTUYeCcKU aHanorvyiHa npoueaype, onvucaHHoW nepeuyncnenuvn a), 1), gonon-
HUTENBbHBIX AaHHbIX NPUBOAUTL He TpebyeTcsi. VICTOUHUK MUTaHWs MOXET paccMaTpuBaTbCsl Kak MCKPOOEe3onacHbIn ¢
TOUKM 3pPEHUsl UCKPOBOro BOCNNamMmeHeHuss ¢ koadduumeHTom GesonacHoctu cB. 100.

2) KoHgeHcaTtop

MocnenoBaTenbHOCTb OLEHKU:

i) MakcumaneHoe HanpsbkeHne GaTtapewn paBHo 30 B, a makcumanbHas emkocTb paBHa 10 mk®. Hukakve no-
BpPEXAEHUS HE paccMaTpuBaloT, Tak Kak pesuctop conpoTtueneHmem 10 kOM sIBNsieTCs HEMOBPEeXAaeMblM, a Heucnpas-
HOCTb EMKOCTU BCeACTBUE KOPOTKOrO 3amMblkaHusl unn obpbeiBa BegeT K (DOPMUPOBAHUIO LIENW, paccMOoTpeHHon B b), 1;

ii) Mpumenenune TpeboBanuii pasgena 5 n 10.1.4.2 Tpebyert, 4Tobbl Npy koaddrumneHTe 6esonacHocTn 1,5 Hanpsi-
XeHue bbino yeenuyero go 1,5 x 30 = 45 B;

i) XapakrepncTukmn nckpobesonacHocTu Ha pucyHke A.2 ans rpynnbl | nokasbiBawoT, YTO Npu Hanpsbkenun 45 B
MUHMMarbHas BENMYMHA BOCMNIIAMEHSIIOWEN eMKOCTM cocTaenseT Tonbko 3 mMk®, a npu HanpsbkeHun 30 B — Tonbko
7,2 Mk®, noaTomy Lernb He MOXeT ObITb OLeHeHa kak uckpobesonacHasi.

MpumevaHns
1 CywecTByeT HECKONIbKO BO3MOXHOCTEW M3MEHUTH LieMNb Tak, YTobbl OHa cTana uckpobesonacHon. 3HaveHust
HanpsKeHUs LEenn Wim eMKOCTW MOTYT ObiTb CHWXEHbI, UMW HEMOBpexXAaeMblii pe3ancTop MoxeT OblTb yCTaHOBMNEH
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nocnegoBatesibHO ¢ koHgeHcaTopom 10 mMk®. Ha pucyHke A.2 nokasaHo, 4TO A1 KOHAeHcaTopa eMKoCTbio 10 MKP
MVHMMa/IbHOE HamnpshkeHne Bocn/ameHeHus pasBHO 26 B. Nostomy, ecnv 3HavyeHMe eMKOCTM 10 MK®P Hy)XHO COXpaHuTb,
HanpshkeHne bGatapen AO0/MKHO ObITb CHMWXEHO Ao 26/1,5 = 17,3 B. B kauecTBe a/lbTEpPHATUBHOIO BapuaHTa, 3Ha4yeHue
€MKOCTM MOXHO CHM3UTb A0 3 MK® uiM yCTaHOBUTb HEMOBPEXAAEMbI/i PE3NCTOP C MUHUMasIbHbIM CONPOTUBIEHNEM
5,6 Om nocnegosatesibHO C KoHAeHcatopoM (Tak kak 10 Mk® npu conpoTusneHun pesuctopa 5,6 Om gaeT MUHUMaSb-
HOe HamnpshkeHue Bocn/iamMeHeHusi, paBHoe 48 B), 4UTo Takke NpuBeAeT K CO3[4aHMI0 Lenu, Kotopast MOXET ObiTb OLeHe-
Ha Kak uckpobesonacHas B OTHOLUEHWW WCKPOBOro BOCM/iaMeHeHus ans rpynnsi |.

2 CnegyeT vMeTb B Bufy, YTO 3HAYEHWS MUHUMUIbHOTO HaMNpshKEHUS BOCMIaMEHEHUs [/ eMKOCTHbIX Leneli Ha
pucyHkax A.2 1 A.3 NPUMEHSOT K 3apshKEHHOMY KOHAEHCATOPY, KOTOPbIA HE COeAUHEH HEMOCPELCTBEHHO C MCTOYHUKOM
nMTaHus. Ha npakTuke npu ycnoBuu, Y4TO CaM WUCTOYHMK MUTAHWS MMEeEeT BbICOKMIA KOIUUMEHT 6e30MnacHOCTH, Kak B
npuBeAeHHOM Bbille npuMepe, MOryT ObiTb MPUMEHEHbl XapakTepuCcTUKM MCKPOOGEe30nacHOCTW, npencTaB/ieHHble Ha
pucyHkax A.2 n A.3. OfHaKo eCnu WCTOYHWK NMUTaHUS UMEET MUWHUMAaNbHbIA KO3(MULNEHT MCKpobe3onacHoCTU, ero
NOAKNIOYEHNE K KOHAEHCATOpy MOXeT NPMBECTU K CuTyauuw, Korga uenb OyAeT MCKPpOONacHOR, HeCMOTPS Ha To, 4To
OLEHKa Mo XapakTepucTukam uckpobesonacHocTM Ha pucyHkax A.2 n A.3 nokasbiBaeT WCKPO6E30MacHOCTb Lenu.
OueHKy 1ckpobe3onacHOCTV Takux Leneil HeobxoayMo BECTU C MPUMEHEHMEM WUCKPOoo6pasylollero mexaHusma (npuio-
XeHune B).

1 — MUHUMa/bHBI/ BOCMMAMEHSIOWMIA TOK /, A; 2 — HanpsbkeHWe WCTOYHUKa nutaHus U, B

PucyHok A.1 — Omunueckune uemu
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EmkocTb C, MK®

MpumeyaHne — KpuBble COOTBETCTBYHOT yKa3aHHbIM 3HAYEHUAM TOKOOrpaHW4UTENIbLHOIO pesncTopa.

PucyHok A.2 — EMKoCTHble uenu rpynnsl |
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MuvHumanbHoe BocnameHsiiowee HanpsxeHne U, B

PucyHok A.3 — EMKOCTHble uenu rpynnsl |l
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MHAaykTMBHOCTL L, TH

MUWHMManbHbIA BOCM/TaMeHsoLWuiA Tok |, A

MpumeyaHnsa
1 WNcnbiTatenoHoe HanpshxkeHve uenu 24 B.
2 YKa3aHHble YPOBHM 3HEPTUN OTHOCATCA K MOCTOSIHHOMY 3HAYEHWI0 HAKOM/IEHHOW B WHAYKTUBHOCTU 3HEPrUW.

PucyHok A.4 — NHAaykTuBHbIE Lenu rpynnbl I
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0,01 0,03 0,1 0,3 1 3 10
MWHUMaSIbHBIA BOCTTAMEHSIOLLMIA TOK /, A

MpumeyvaHunAa
1 KpvBble COOTBETCTBYIOT 3HAUYEHUAM HanpskeHua uenn U, Kak ykasaHO Ha PUCYHKe.
2 YpoBeHb 3Heprumn 525 mk[X COOTBETCTBYET MOCTOSHHOMY 3HAYEHWHK HAKOM/IEHHOW B WHAYKTMBHOCTU 3HEPruu.

PucyHok A.5 — MNHAYKTUBHbIE uUenu rpynnbl |
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VHAYKTMBHOCTL L, MIH

0,01 0,03 01 0,3 1 3
MWHUMasIbHBIA BOCNIAMEHSIOLLMIA TOK |, A

MpnmevaHnsd
1 KpuBble COOTBETCTBYHOT 3HauyeHUsAM HanpsbkeHus uenn UO, Kak ykaszaHO Ha pUCYHKe.
2 YpoBeHb aHeprum 40 MK COOTBETCTBYET NOCTOAHHOMY 3HAYEHWIO HAKOM/IEHHON B WHAYKTUBHOCTU 3HEPruw.

PucyHok A.6 — HAykTMBHbIE uenn nogrpynnsl IC
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20 B,
He 6ornee

300 Owm, He meHee

—L

1100 Om, 100 MIH,

He meHee He Gonee

PucyHok A.7 — lNpocTas nHayKtve-

Hasl uenb

30 B, He Gonee

roCT P M3K 60079-11—2010

10 kOM, He MeHee

—

— — 10 Mk®, He Gonee

PucyHok A.8 — lNpocTas emMKkocTHas Uenb

Ta6nuuya A1 — JonycTMbIi TOK KOPOTKOTO 3aMbIKaHUS1 B 3aBUCUMOCTM OT HAMPsKeHWs! 1 Ipynibl anekTpoobopyao-

BaHuA
JdonycTumbIl TOK KOPOTKOrO 3amblkaHWs, MA, ANA NOArpynnbl (rpynnbl) anekTpoobopynoBaHua
Hanps- Ic 1B | A | |
xeHue, B
KoadpbuumeHt 6esonacHocTn
X 1 x 1,5 X 1 x 1,5 x 1 x 1,5 X1 x 1,5
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
12,7 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
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
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lpodomkerHue mabnuubi A.1

JdonycTUmbIR TOK KOPOTKOrO 3amblkaHus, MA, Ana noarpynnel (rpynnel) anekTpoobopyaoBaHus

Hanps- Ic IB | A | |
*eHue, B
KoadpduumneHt 6esonacHocTu

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
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
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
17,1 780 523 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
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JdonycTumbIn TOK KOPOTKOro 3amblkaHus, MA, AN noarpynnsl (rpynnel) 3nekTpoobopyaoBaHus

Hanps- Ic B | A | |
eHue, B
KoadhbuumeHT BesonacHocTn

X 1 x 1,5 x 1 x 1,5 x1 x 1,5 x 1 x 1,5
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
19,5 505 337 1279 853 1700 1134 2380 1586
19,6 496 331 1258 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
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
211 387 258 989 659 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 1258 839 1525 1017
21,6 358 239 916 611 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 951,3
22,1 332 221 851 567 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
22,4 317 211 814 543 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 844,7
22,7 303 202 779 520 1064 709 1253 835,3
22,8 299 199 768 512 1050 700 1239 826,0
22,9 294 196 757 505 1036 690 1225 816,7
23,0 290 193 747 498 1022 681 1211 807,3
23,1 287 191 736 491 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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lpodomkerHue mabnuubi A.1

HdonycTumblin TOK KOPOTKOrO 3amblkaHus, MA, AN NOArpynnbl (rpynnel) 3NeKTpoobopyaoBaHus

Hanps- Ic B | A | |
xeHue, B
KoadbuumeHT HesonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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
245 248 166 618 412 841 561 1016 677,3
24,6 246 164 612 408 830 554 1008 672,0
247 244 163 606 404 820 547 1000 666,7
24.8 241 161 601 400 810 540 991 660,7
249 239 159 595 396 800 533 983 655,3
25,0 237 158 589 393 790 527 975 650,0
251 234 156 580 389 780 520 964 642,7
25,2 232 155 578 385 771 514 953 635,3
25,3 230 153 572 381 762 508 942 628,0
25,4 228 152 567 378 752 502 931 620,7
25,5 226 150 561 374 743 496 920 613,3
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
25,9 217 145 541 360 708 472 903 602,7
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
26,7 202 134 502 335 660 440 841 560,7
26,8 200 133 498 332 655 437 835 556,7
26,9 198 132 493 329 649 433 829 552,7
27,0 196 131 489 326 644 429 824 549,3
27,1 194 130 485 323 639 426 818 545,3
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
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lpodomkerHue mabnuubi A.1

JdonycTumbil TOK KOPOTKOrO 3amblkaHusa, MA, ANA NOArpynnbl (rpynnel) anekTpoobopynoBaHua
Hanps- Ic B | A | |
XeHue, B
KoadpbuumeHt 6esonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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 13 422 281 563 375 743 495,3
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
29,5 158 105 395 263 530 353 720 480,0
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
29,9 153 102 382 255 514 343 712 474,7
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 97,9 367 245 496 330 671 447,3
30,6 145 96,3 362 241 489 326 652 4347
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 88,8 329 219 449 299 592 394,7
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 83,7 305 204 419 279 536 357,3
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
33,8 118 78,9 284 189 393 262 505 336,7
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OkonyaHue mabnuupst A.1

HdonycTumblin TOK KOPOTKOrO 3amblkaHus, MA, AN NOArpynnbl (rpynnel) 3NeKTpoobopyaoBaHus

Hanps- Ic B | A | |
xeHue, B
KoadbuumeHT HesonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
34,0 117 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
35,0 111 73,8 266 177 368 245 455 303,3
35,2 109 73,0 263 175 364 242 450 300,0
35,4 108 72,2 260 174 360 240 446 297,3
35,6 107 71,4 258 172 356 237 442 2947
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
36,6 102 67,7 245 164 337 225 426 284,0
36,8 100 66,9 243 162 334 223 424 282,7
37,0 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 63,6 231 154 317 211 412 2747
38,0 94,4 62,9 229 153 314 209 410 273,3
38,2 93,4 62,3 227 151 31 207 408 272,0
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 57,5 211 141 287 191 387 258,0
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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Oonyctumasa emkocTb, MK®, Ans noarpynnsl (rpynnbl) 3nekTpoobopyaoBaHus

Hanps- Ic IB | 1A
XeHue, B
KoadpbuumeHt 6esonacHocTn
X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
5,0 100
51 88
5,2 79
53 71
54 65
55 58
5,6 1000 54
57 860 50
5,8 750 46
59 670 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
7,1 155 14,6 268
7,2 136 13,5 240
7,3 120 12,7 216
7,4 110 11,9 195
7,5 100 11,1 174
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
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 5,2 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
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lpodomkeHue mabnuybi A.2

Honyctumasa emkocTb, MK®, ans noarpynnsel (rpynnsl) 3nekTpoobopynoBaHus

Hanps- Ic B | A
xeHue, B
KoadbuumeHT HesonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
9,3 34 4,1 790 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 — 63 70
11,0 12,5 1,97 210 13,8 — 60 67,5
11,1 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
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 5,7 0,97 49 6,0 850 21,7 27,5
13,2 54 0,94 46 5,8 730 21,0 27
13,3 53 0,91 44 5,6 630 20,2 26
13,4 51 0,88 42 5,5 560 19,5 25,6
13,5 4,9 0,85 40 53 500 19,0 24,8
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roCT P M3K 60079-11—2010

Honyctumas emkocTb, MK®, Ans noarpynnsl (rpynnbl) 3neKTpoobopyaoBaHus

Hanps- Ic B | A
XeHue, B
KoadpbuumeHt 6esonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
13,6 4,6 0,82 38 52 450 18,6 244
13,7 4.4 0,79 36 5,0 420 18,1 23,5
13,8 4,2 0,76 34 4,9 390 17,7 23
13,9 4,1 0,74 32 4,7 360 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
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 13,1 140 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 3,1 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
17,1 1,71 0,367 11,7 2,15 48 8,8 52 12,32
17,2 1,66 0,360 11,4 2,11 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 11
17,7 1,50 0,327 9,9 1,88 39 8,0 40 10,64
17,8 1,47 0,321 9,6 1,84 38 7,9 39,2 10,48
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lpodomkeHue mabnuybi A.2

Honyctumasa emkocTb, MK®, ans noarpynnsel (rpynnsl) 3nekTpoobopynoBaHus

Hanps- Ic B | A |
xeHue, B
KoadbuumeHT HesonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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 59 1,45 21,5 5,72 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 5,7 1,42 20,5 5,57 26,5 8,07
20,0 0,90 0,220 5,6 1,41 20,0 5,5 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 5,2 1,35 18,6 5,20 24 4 7,62
20,5 0,80 0,203 5,1 1,33 18,3 5,12 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
21,0 0,73 0,188 4,6 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
22,1 0,62 0,163 3,83 1,12 14,8 4,14 18,6 5,95
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roCT P M3K 60079-11—2010

Honyctumas emkocTb, MK®, Ans noarpynnsl (rpynnbl) 3neKTpoobopyaoBaHus

Hanps- Ic B | A |
XeHue, B
KoadpbuumeHt 6esonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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 5,6
23,2 0,513 0,138 3,13 1,01 12,6 3,64 16,54 5,55
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 5,2
24,2 0,448 0,122 2,67 0,91 10,7 3,27 14,8 5,17
24,3 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 5,1
24,5 0,430 0,118 2,55 0,88 10,2 3,16 14,32 5,05
24,6 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 4,9
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 2,17 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 4,6
25,8 0,360 0,101 2,11 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
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Honyctumasa emkocTb, MK®, ans noarpynnsel (rpynnsl) 3nekTpoobopynoBaHus

Hanps- Ic B | A
xeHue, B
KoadbuumeHT HesonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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
27,1 0,305 0,089 1,76 0,697 7,50 2,31 9,93 4.1
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
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 2,1 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 3,57
28,7 0,253 0,077 1,56 618 6,18 2,01 8,86 3,55
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 5,55 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 0,0605 1,32 515 5,00 1,67 7,33 2,87
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
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Honyctumas emkocTb, MK®, Ans noarpynnsl (rpynnbl) 3neKTpoobopyaoBaHus

Hanps- Ic B | A
XeHue, B
KoadpbuumeHt 6esonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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 5,7 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 5,5 2,2
35,2 0,133 0,0444 0,99 383 3,55 1,26 5,45 2,2
35,4 0,131 0,0438 0,97 0,380 3,50 1,24 5,4 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 5,3 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 5,2 2,15
36,4 0,121 0,0408 0,90 0,363 3,25 1,17 5,15 2,1
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 0,111 0,0379 0,85 0,344 3,00 1,090 4,9 1,95
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 4,7 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
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Honyctumas emkocTb, MK®, AN Noarpynnel (rpynnel) anekTpoobopynoBaHns
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KoadbuumeHT HesonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
40,2 0,092 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 1,53
44,0 0,072 0,0271 0,590 0,250 1,92 0,770 3,3 1,52
442 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
45,2 0,066 0,0257 0,554 0,238 1,80 0,722 3 1,42
45,4 0,065 0,0254 0,548 0,236 1,78 0,714 2,98 1,41
45,6 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 0,0237 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
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Honyctumas emkocTb, MK®, AN NOArpynnbl (rpynnel) a3nekTpoobopynoBaHns
Hanps- Ic B | A |
XeHue, B
KoadpbuumeHt 6esonacHocTn

X 1 x 1,5 X1 x 1,5 x 1 x 1,5 x 1 x 1,5
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
51,0 0,0480 0,0190 0,415 0,187 1,37 0,547 2,4 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 2,2 0,99
53,0 0,0440 0,0174 0,385 0,175 1,25 0,501 2,2 0,97
53,5 0,0430 0,0170 0,380 0,172 1,22 0,490 2,2 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 0,924
55,0 0,0400 0,0165 0,360 0,166 1,16 0,457 2 0,24

A.4 NlonycTtumoe cHmxeHne achheKTMBHON €MKOCTU NPU UCNONb30BaHMU 3alUThI NOCneaoBaTeribHO BKIHO-

YEHHbIM Pe3UCTOPOM

Korga peanctop ycTaHOBMEH MOCneAoBaTeNlbHO C KOHAEHCATOPOM AN OrpaHuMYeHus SHEPrnn, KOTopasi MOXeT
BblAENUTLCA B BUAE pa3psiga oT MxX kombuHaumm (sHeprus mexay y3namm A n B Ha npvBegeHHOM Huxe pucyHke A.9),
oueHka 3(MEKTUBHON EMKOCTU MEXAY STUMMW ABYMS y3NaMu MOXET OblTb ynpolieHa C MOMOLLBI0 NPUMEHEHUs1 Tabnu-
ubl A.3. B kadecTBe ankrepHaTuBbI, €CrU TAbNMLy HE NMPUMEHSIIOT, Lenb MOXET ObiTb UCMbITaHA.

PeancTop gormkeH 6biTb B COOTBETCTBUM C 7.1, 1 y3en X gormkeH ObiTb OTAENEH OT BCEX APYIMX TOKOBEAYLWMX YacTel

B COOTBETCTBUM C 6.3.

A
X
B ~
\

PucyHok A.9 — OkBrBaneHTHasi EMKOCTb

T~ Cacb = C x K03 DUUUEHT YMEHbLLEHUS

Tabnwuya A3 — Jonyctumoe cHmwkeHne 3HEKTUBHON €MKOCTU MPU UCMONb30BaHWMKM 3almThl NOCNegoBaTeNbHO

BKITIOYEHHBIM PE3UCTOPOM

ConpotueneHue R, Om

KoatduumeHT ymeHbLieHUA

ConpoTtueneHue R, Om

KoatbdpuuueHT ymeHbLueHus

0 1,00 4 0,87
1 0,97 5 0,85
2 0,94 6 0,83
3 0,91 7 0,80
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OkonyaHue mabnuubi A.3

Conpotuenenue R, Om KoadpuuneHT ymeHbLueHus ConpoTtuenerue R, Om KoadbpuumneHt ymeHblueHus
8 0,79 18 0,61
9 0,77 20 0,57
10 0,74 25 0,54
12 0,70 30 0,49
14 0,66 40 0,41
16 0,63

MpumeyaH e — lpuBeaeHHble B Tabnmue koahdULUMEHTLI AaHbl ¢ 3anacoM. bonee 3HaUNTENbHOE CHUXEHUE
€MKOCTU MOXET OblTb NMPUHATO MO pe3ynbTaTam UCMbITaHU.
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MpunoxeHue B
(o6a3aTenbHoOe)

MCKpOOGpa3YIOI.IJ,VII7I MeXaHU3M AnA UcnbiTaHnA VICKp0693OI'IaCHbIX uenen

B.1 MeToabl MCNbITaHUA HA UCKPOBOE BOCNIIaMeHeHne

B.1.1 MpuHUMN NnpoBeaeHUA UCNLITAHUN

OnNeKTpUYECKyto Lienb NOAKIYAlOT K KOHTaKTaM MCKpooOpasylowWwero MexaHmama, KoTopble HaxodsiTcsl BO B3pblB-
HOWN kamepe, 3anOfIHEHHOW WUCMbITATENbHOW B3PbIBOONACHON CMECHIO.

MapameTpbl Lenu perynupytotes ana obecneveHus 3agaHHoro koadduumeHta 6e30nacHOCTU U NPOBOAUTCS UC-
nbiTaHWe C Lenblo onpeaeneHnsl, NPoM3onaeT UM He NPOU3oNAEeT BOCMNNAMEHEHUE UCMbITAaTENbHON B3PbIBOONACHOMN
CMecH Mnpu onpegereHHoOM KonuyecTBe cpabaTtbiBaHUA KOHTaKTHOW CUCTEMBI.

Ecnn He ykasaHo uHoe, gonyckn ans pasmepoB ob6paboTaHHbIX getanen coctaBnsoT £ 2 % (4nsa AnvHel Bonbdpa-
MoBoW npoeorovku £ 10 %), a Ans HanpsekeHus u Toka = 1 %.

B.1.2 Uckpoobpasyrowmin mexaHuam

Mckpoobpasytowmin MexaHnaM COCTOUT M3 KOHTaKTHOrO YCTPOWMCTBA, PaCcroNoXEHHOro B COCyAe B3PbIBHOW kame-
pbl 06beMOM He MeHee 250 cmS, 1 npeaHasHadeH AnA CO3AaHWs SMEKTPUYECKUX PaspsiaoB Npu 3aMblkaHuM U pasMbl-
KaHWW 3MEKTPUYECKON LUenu B cpeae UCTbITaTeNbHON B3PbIBOOMNACHON CMECH.

MpumeuaHune 1 — KOHCTpYKUUSI NCKPOOOPA3YIOLLEro MeXaHn3Ma W B3pbIBHOW Kamepbl MNpuMBEdeHa Ha
pucyHke B.4. (Cxema pacrnonoxeHusi KOHTAKTOB NpuBedeHa Ha pucyHkax B.1, B.2 n B.3).

OAVH U3 KOHTAKTHBIX 3MEKTPOAOB AOIMKEH NPeACTaBnsATbL COOON BpalLaloWwmMincsl kagMUeBbIn QUCK C ABYMS Nazamu
{pvcyHok B.2).

MpumevaHune 2— [N OTNIUBKA KAOMUEBLIX KOHTAKTHbLIX AWCKOB MOXHO MUCMOSB30BaTh KAaaMUA, NpUMeHsie-
MbIVi 11 HAHECEHWS TanbBaHWYECKOro MOKPbITUS.

Hpyrov KOHTaKTHLIN 3NEKTPOA COCTOUT U3 YeThipex BOnbpamMoBbix nposonodek guametpom 0,2 + 0,02 mm, 3ak-
penneHHbIX Mo OKPY)XHOCTM AnameTpom 50 MM Ha AepxaTerne anekTpoga u3 NnatyHu unu gpyroro nogxogsiwero matepu-
ana (pucyHok B.3).

MpumeyvaHnwne 3 — B mectax kpenneHuss BoNbPpPamMoBbIX MPOBONOYEK XenaTenbHO 3aKpyrsiTb Yribl
aepxatens, 4Tobbl NpegoxXpaHnTb NPOBOSOYKKM OT OCTPLIX KPOMOK.

Cxema pacnonoxeHusi KOHTaKTOB NpuBegeHa Ha pucyHke B.1. [epxaTenb BpawalT Takmum obpasom, YToObI
BONbOPaMOBbIE€ MPOBOMOYKN CKOMBb3WUMKW MO LEPOXOBaTON MOBEPXHOCTM KAAMMEBOIO AvcKa. PaccTosiHve mexay gepxa-
Tenem npoBonodek u anckom coctaenset 10 mm. CBoboaHas anuHa npoBonoyvek — 11 mm. [poBONOYKM BbINPAMSAIOT
W yCTaHaBMNMBaT NepneHguKynspHO NMOBEPXHOCTU AMCKA, KOFga OHU HE KOHTaKTUPYIOT C HUM.

Ocwu Banos, BpawawwWwmx AUCK U AepXxaTenb MNPOBOMOYEK, pacrnonoxeHsl Ha pacctosHum 31 MM gpyr oT gpyra u
3NEKTPUHECKN U3ONNPOBaHbI Mexay COBOM M OT LOKONS OCHOBaHUSI MexaHuama. ONeKTpu4eckuii TOK NogBogsaT W CHU-
MaloT CKOMNb3SIWMMWN KOHTAKTaMM Ha Banax, KOTopble NMPUBOAST B ABWXEHWNE C MOMOLLBIO TOKOHEMNPOBOASALUMX LECTEPEH
C COOTHOLWEHNEM 3ybbeB 50:12.

Hepxatenb npoBonoYek BpawwaroT ¢ YacToTol 80 06/MWH 3nekTpu4eckumM asuraTernem, KOTopbii B criyqae Heobxo-
OMMOCTM MOXET MMeTb peaykTop. [uck BpawarT meafieHHee B NPOTUBOMOOXHOM HanpaBneHuw.

MpumevyaHune 4 — [asoHenpoHMUAEMbIE MOALWMNIMHUKA CKOMBXEHWs1 He0OX0aMMbl B LLOKOINEe OCHOBaHWS, ecrnn
He MCMorb3yeTcsl cUcTeMa pacxofa rasa.

Ecnm He mcnonb3yloT cuctemy CBOOOAHON LMPKYNSILMK UCTbITAaTENbHONW B3pbIBOOMACHON cMecK, TO Heobxoaumo
MCNONb30BaTh ra3oHENpPoOHMNLAeMble NMOAWMMHUKA B OMOPHOW nnuTe.

Ins peructpaumm yncna obopoToB Bana gepxatensi NPOBOMOYEK UCMONb3YIOT CHETHMK UMK U3MEPUTESTb BPEMEHU
Ansi onpegeneHus NPOAOIMKUTENBHOCTY MCMbITAHUIA, COOTBETCTBYIOWEN 3afaHHOMY Ynciy obopoToB Bana gepxartensi.

MpumevaHune 5— lNocne BocnnameHeHVs1 B3PbIBOONACHOW CMECH XenaTenbHO aBTOMaTUYeCk OCTaHOBUTb
apuratenb unu cuetymk. [na permctpaumm BoChnraMeHeHUs B3PLIBOONACHOM CMECU MOXET, HanpuMmep, MCronb3oBaTh-
cs1 POTOBNEMEHT MM JaTHUK JABNEHUS.

Cocya B3pbIBHOW kamepbl JOIKEH BblaepxuBaTb B3pblB gaBrieHuem He meHee 1500 kMa (15 6ap), ecnu He
npeaycmoTpeH cbpoc AaBneHust.

EMKOCTb Ha 3aKMMax KOHTaKTHOIO YCTPOWCTBA MCKPOODOpasylwero MexaHmama He gorxHa npesbiwats 30 nd
npy pa3oMKHYTbIX KOHTaKTax, COMPOTUBIEHNE He AOKHO npeBblwaTk 0,15 OM npu noctosiHHoM Toke 1 A n cobcTBEHHast
WHOYKTUBHOCTb HE OOIKHa npeBbilaTtb 3 MKH Npn 3aMKHYTbIX KOHTaKTax.

B.1.3 KanubpoBka uckpoobpasyoero MmexaHu3ma

UyBCTBUTENBHOCTL MCKPOOOPa3yHLLEro MexaHm3Ma HeobXoaumMo NMPOBEPSTb A0 U MOCMe KaXOOW Cepuu WCrbiTa-
Hun no 10.1.3.

Ecnm 4yBCTBUTENBHOCTL UCKPOODPA3yIoWero MexaHn3Ma He COOTBETCTBYET yKa3aHHOW, Ansl ee BOCCTaHOBMNEHUS
Heo6xoQuMO BLIMOMNHUTL crneyolme AeUCTBUS:

a) NpoBepuTb NapameTpbl KOHTPOSbHOW 3NEKTPUYECKOW Lenu;
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b) npoBepnTb cocTaB UcnbiTaTeNbHON B3PbIBOOMNACHOW CMECH;

C) OYUCTUTL BONMbMPaMOBbLIE MPOBOMOYKY;

d) 3ameHuTb BONbMPaMOBbLIE MPOBOSIOYKY;

€) NOAKIIoHYNTL BbIXOAHbIE 32XXMMbI MCKPOODPA3YOWEro MexaHmama K uenu ¢ napamerpamu 95 mrH/24 B/100 mA
B cootBeTcTBUM ¢ 10.1.3 u caenatb He meHee 20 000 o60poTOB AepxaTens BonbpPamMoBbIX NPOBOMOYEK B aTmoctepe
BO3yXa;

f) 3ameHuTb KagMMeBbI OUCK U OTKanubpoBaTh MCkpoobpasylowmin MmexaHuam cornacHo 10.1.3.

B.1.4 MoaroTtoBka u o4MUcTKa BONb¢ppaMoBbLIX MPOBONOYEK

Bonbthpam — o4eHb XpYMNkMn mMaTtepuar, 1 BonbpamoBbIE MPOBOMOYKU PACLLENNAIOTCS HA KOHLAX NMocne OTHO-
CUTENbHO HENPOAOIKNTENBHOTO BPEMEHU paboThbl.

PekomeHayeTcst oavH M3 Criegyiowmx cnocoboB NogroToBKM BONbMPaMOBLIX 3MEKTPOAOB K UCTbITAHUSIM:

a) onnaBuTb KOHLblI MPOBOSIOYKM C MOMOLLBIO YCTPOMCTBA, MOKA3aHHOIO Ha pucyHke B.5, npy 3TOM Ha KaXaom
npoBosnoyke 06pasyeTcsl WapuK, KOTOPbLIA MOXHO NErko yaanutb WUnYmkamu.

Mocne Takon NOArOTOBKW, B CPEAHEM, OJHY U3 YETbIPEX KOHTAKTHbLIX NMPOBOMOYEK HYXXHO 3aMeHsITb TONMbKO Mnocrne
50 000 nckpeHnun;

b) Hape3aTb NPOBOMOKY, HaNPUMepP, C MNOMOLLLIO BbICOKOKAYECTBEHHbIX HOXHMUL.

3arem NPOBOIIOYKN YCTAHOBUTL B AepXXaTellb N BPYYHHYHO O4YUCTUTL BCHO NOBEPXHOCTb MPOBOJIOYEK, BKINHOYaA KOHUbI
HaxgauHon Bymarow knacca 0, Unu 3KBUMBaNEHTHbIM abpa3vBHLIM MaTepuarnom.

MpumevaHus

1 MNpwu ouncTke NpoBonovek Heobxoaumo ybupaTtb M3 UCKPOODpPasyloLWEero MexaHnaMa gepxxaTternb 3MeKTpoaoB.

2 TpeboBaHusi kK pa3mepy 3epeH HaxgadHon Gymarn knacca O unv akBMBaneHTHOro abpasvBHOro marepwana,
onpegerneHHble Npy NOMoLM cuTa, NpUBeAeHsl B Tabnuue B.1.

Ta6nuuya B.1

KonuuecTBo 3epeH, Npoxoasmx Yepes OTBEpCTUst cuta Paamep oTBepcTusi cuta, MKM
MpoxogAaT BCe 3epHa 106
3agepxuBaeTcs Ha cuTe He 6onee 24 % 75
3apepxvBaeTtcst Ha cuTe He MeHee 40 % 53
Mpoxoaut He Gonee 10 % 45

Kak nokasbiBaeT onbIT, 4N ctabunmsaumm 4YyBCTBUTENBHOCTU MCKPOODPas3ylowWwero mexaHama Bo BpeMsi ucnbita-
HUIA XenaTenbHO OYUCTUTL M BbINPAMUTL MPOBOMIOYKM HA PaBHOM paccTosiHUK. [epnoguyHOCTb OYUCTKM 3aBUCUT OT
CKOPOCTU, C KOTOPOWM Ha NPOBOSIOYKe 06pa3ytoTcs OTNOXEHMs. JTa CKOPOCTb 3aBMCUT OT UCMbITyeMol Lenu. [poBonoyka
AomkHa ObITb 3aMeHeHa, ecnu ee KOHeL, paclLensieH Uy NPOBONIOYKY HEBO3MOXHO BbINPSAMUTD.

B.1.5 YcTaHOBKa HOBOro KagMuneBOro gmcka

Uto6bl cTAbMnNUampoBaTh YyBCTBUTENBHOCTE UCKPOOOPAa3yIoLero MexaHuama, pekoMeHayeTesl cnegylowasi npo-
Luedypa yCTaHOBKM HOBOIO KagMMEBOIO AMUCKa:

a) yCTaHOBUTb OUCK Ha MCKpoobpasylowem MexaHu3Mme;

b) noakniounMTh BbIXOAHbIE 3AXMMbI MCKPOODPAa3yloLWero MexaHmama k uenu ¢ napametrpammu 95 mIu/24 B/100 mA
B cooTBeTcTBMM € 10.1.3. 1 cgenatb He meHee 20 000 o6opOTOB AepxaTens NPoBONOYeK B aTMocdepe BO3OyXa;

C) YCTaHOBUTb HOBbLIE MPOBOOYKM, NOArOTOBINEHHLIE U OYULLLEHHbIE B COOTBETCTBMM C B.1.4, 1 nogknioumnTb BbIXOA-
Hble 3aXMMbl MCKPOODOPa3yloWero MexaHmama K HeaneKTpoNIMTUYECKOMY KOHOEHCATopy eMKOCTbIo 2 MK®P, 3apsixaemo-
My 4Yepes3 pesucTop conpoTmereHnem 2 kOw;

d) 3anonHWTb cocya B3pbIBHOM Kamephbl UCMblTaTeNbHOM B3PbIBOONACHON CMeckblo Ansa nogrpynnsl 1A - (vnu rpyn-
nel 1) (10.1.3.1) u nogatb HanpskeHwe 70 B (ansa rpynnsl | — 95 B) Ha eMKOCTHyI0 Lenb 1 Bpalatb UCKpoobpasyrowmi
MexaHu3M, Noka He BOCMNIIaMeHUTCS B3pblBOONacHasi cMecb Unu He npousonget 400 obopoToB aepxxaTens NpoBoIio-
yek. Ecnn BocnnameHeHus He NMPOM3OLWIIO, NPOBEPLTE CMECh, 3aMEeHWNTE MPOBOMOYKM MU NPOBEpLTE MCKpoobpasyto-
WM mexaHmsm. Ecnv BocnnameHeHne KOHTPONbHOW B3PbIBOOMACHOM CMECK MPOU3OLLIIO, TO CrneayeT CHUXaTbh Hanps-
XeHue Ha 5 B 1 noBTOpATE OnMcaHHylo npoueaypy A0 Tex Nnop, Noka He NPeKkpaTUTbLCsl BOSHMKHOBEHWE BOCMIaMeHeHW;

€) HanpsikeHue, Npu KOTOPOM AOJBKHO MPOU3ONTM BOCMNameHeHwe, paeHo 45 B ans nogrpynnel 1A (55 B ans
rpynnsl 1) 1 HanpsikeHWe, Npy KOTOPOM BOCMNINaMeHeHUe He JOIMKHO npovcxoguTb, pasHo 40 B ansa nogrpynne A ( 50B
ans rpynnei 1).

B.1.6 O6bnactb npumeHeHus NCKpoobpa3yoLero MexaHusma

WNckpoobpasyowmii MexaHnam npegHasHaveH Ans MCrbiTaHusi uckpobesonacHbIX Lenen co crneaylowmmm npe-
AeNnbHbIMM NapameTpamu:

a) ncnblTaTenbHbI TOk — He Gonee 3 A;
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b) paboyee HanpskeHUe MCNbITYEMbIX OMUYECKUX UMM €MKOCTHBIX Lenen — He Bonee 300 B;
€) ONst MHAYKTUMBHBLIX Lenell — UHOYKTUBHOCTL He 6onee 1 H;
d) yactoTa ToKa B aneKkTpuyeckux Lensix — He 6onee 1,5 M.

MpumevaHuns

1 Nckpoobpasyowmii MeXaHU3M MOXHO NMPUMEHsITb ANst UCTIbITAHWIA Lenei ¢ napaMmeTpamMu, BbIXOASALWMMY 32
ykasaHHble npegenbl, HO NPW 3TOM BO3MOXHbI M3MEHEHUs1 YyBCTBUTENBHOCTY.

2 Ecnu ucnbiTaTenbHbIM TOK NpeBbilwaeT 3A, HarpeB BONb(paMOBbIX MPOBOMOYEK MOXKET CTaTb AOMOSIHUTENBHON
NPUYMHON BOCMMaMEHEeHWs1 1 MOBNUATb Ha pe3ynbTaTtbl UCMbITaHWUNA.

3 [na vHaYKTUBHBIX Lenel HeobxoavMO NMPUHSITE MEPbI K TOMY, HYTOObI COBCTBEHHAsA UHOYKTUBHOCTbL U MOCTOSIHHbIE
BPEMEHU Lienn He OKa3blBanu HEraTMBHOIO BIMSIHUS HA pesynbTarhl.

4 EMKOCTHbIE W UHOYKTUBHbIE LEMN C BbICOKMMM 3HAYEHUSIMU MOCTOSIHHBLIX BPEMEHW MOXHO WCMbITbIBATh, Hanpu-
Mep, YMeHbLLas YacToTy BpalleHus1 nckpoobpasylowero MexaHnama. EMKOCTHbIE Lenu MOXHO WCMbITbIBATb, CHSIB ABe
unv Tpn NpoBonoYku. Npy 3TOM HEOBX0AMMO yUMTbIBaTb, YTO CHUXEHME YacTOThl BpalleHns ckpoobpasylowero Mmexa-
HU3Ma MOXET U3MEHWUTb €ro YyBCTBUTENbHOCTb.

Nckpoobpasyowuii MexaHusaMm He NpYMeHsieTCcsl Anst UCNbITaHUA Lenew, KOTopble BbIKMIoYalT B ¢ebs TOK unm
CHWXAIOT 3MeKTpUYeckne 3Ha4YeHus1 B pesynbrate pasmMblKaHus U 3aMblkaHWsl KOHTAKTa B UCKPOOOpasyelleM MexaHWu3-
mMe npu Tpebyemom konuuvectse 060poTOB. [Ns ucnbiTarenbHbIX Uenen co3gatoT Hanbonee HebNnaronpusiTHole BbIXOA-
Hbl€ YCMOBUS HA MPOTSDKEHUN BCErO WCTbITAHMS.

MpumevaHune 5— [Ina nogobHeIx Lenew B npunoxenusix E n A npuBegeHa gononHmTensHas nHdopmaums.

B.1.7 Mogudukaumum nckpoobpasyowero MexaHu3ma ans 6onbLwnx TOKOB

Mckpoobpasyowmii MeXaHn3mM MOXHO MPUMEHSATb AN UchbiTaTenbHbiX TOkOB OT 3 Ao 10 A, ecnu mexaHu3m
M3MeHeH criegylowmm obpasom:

BonbthpamoBble NPOBOMOYKM 3aMEHEHbI MPOBOMOYKAMK C AMaMeTpoM, yBenunyeHHsim ¢ 0,2 go (0,4 + 0,03) mm un
cBobogHas gnvHa ymeHblweHa go 10,5 mm.

MpumedyaHune 1 — YMmeHbweHne cBOOOQHOW ANMMHBI CHUXAET U3HOC KaAMUEBOIO AMCKa.

Obwee conpoTMBEeHNe UCKPOOOPa3yOLWEro MexaHnama, BKIovasi CONpOTHBIEHNE KOMMYTUPYIOLWErO KOHTaKTa,
OOMKHO BbITb CHUXEHO Ao MeHee 100 MOM, Mnu ucnbiTyemas Lenb AOMKHA OblTb M3MEHeHa Takum obpazom, YTobbl
KOMMEHCMPOBaTb BHYTPEHHEE COMPOTUBIIEHME UCKPOODPAa3yloLWero MexaHmama.

MpumevaHune 2— OaHO N3 BOZMOXHbLIX PELLEHNIN — NPUMEHEHME LLETOK TaKoro Xe TUna, kak B aBTOMOOUIb-
HOW NMPOMBILLNEHHOCTH, B COMETaHMUM C NaTyHHbIMK BTYIIKAMUW Ha Banax UCKpooOpasylowWwero MexaHmama ansi yeenmyieHust
nnowagun KoHTakTa.

O6was MHAYKTUBHOCTb UCKPOOOPAa3yIoWEero MexaHmama M UHAYKTUBHOCTb OT NOACOEAMHEHUS K UCTILITYEMOW Lenu
OOMKHbI ObITb CBeAeHbl K MMHUMYMY. MakcvManbHoe 3Ha4veHue JOMKHO ObiTb paBHO 1 MKIH.

WNckpoobpasyowmii MexaHM3M MOXET UCMOoNb3oBaThes Arst 6onee BbICOKMX TOKOB, HO MPU 3TOM UHTEPNPETUpO-
BaTb pesynbratbl Heobxoanmo ¢ 0cobol OCTOPOXKHOCTBIO.
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1 — BbIBOAbI ANSI NMOAK/OYEHUSI UCTILITYEMOI Lenu

PucyHok B.1 — WckpoobGpasyluwunii MexaHuam Ans WChblTaHWa Mckpo6esonacHbiX Leneit
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PucyHok B.2 — KagmueBblli KOHTaKTHbIA AWCK

PucyHok B.3 — [lepxaTenb nNpoBO/IOYEK
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1 — wusonupyloulas naactvHa; 2 — MoABOJ TOKA; 3 — W30/IMPOBaHHbI 60NT; 4 — WM30MMPOBaHHbIA NOAWNMNHUK, 5 — BbIXOAHOE
oTBEpCTMe A/1A rasa; 6 — LOKO/b OCHOBaHMWs; 7 — BO/b(paMoBasi NMPOBOJIOYKA; 8 — AepxaTeslb NPOBOJSIOYEK; 9 — 32KUMHOW BUHT;

10 — HaxuMHasA nnacTuHa; 11 — 3axum; 12 — kamepa; 13 — KagMUeBbIi KOHTaKTHbIA Auck; 14 — pe3vHoBOe ynnioTHeHue; 15 —
17 — wn3onupoBaHHaa mydTa; 18 — npuBoaHoi

BXOAHOE OTBEpCTMe AN rasa; 16 — LecTepHs C COOTHoLWeHneM 3ybbeB 50:12 wm;
asuratesnb ¢ pegyktopom 80 06/MuH

PucyHok B.4 — Cxema B3pbIBHOI kamepbl A9 UCMbITaHWi Ha MCKpo6e3onacHOCTb
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1 — noaBof, NuTaHusl; 2 — MeAHbIl 6pycok; 3 — Bosib(hpamoBasi NMPOBOJIOYKA; 4 — U30MMPYHOLLAs NaacTuHa
MpuumeyaHne — OnNnaBeHHbIE LWAPUKA CHATb LUUMYUKAMMU.

PucyHOK B.5 — YCTpOICTBO AN1s1 NOAFOTOBKM BOJSIbIPAMOBbLIX MPOBO/IOYEK METOAOM OraB/ieHust
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Mpunoxenne C
(cnpaBo4HOe)

Vi3mepeHune nyTeil yTeukn, 3N1eKTPUYECKMX 3a30P0OB N PacCTOSHUI pas3fenieHns vepes 3a/1IMBOYHbIN
KoMMayHZ, 1 TBEPAYIO U3015ALNI0

C.1 SnekTpuyeckue 3a30pbl 1 PaCCTOAHUSA pa3geneHns vyepes 3a/1MBOYHbIV KOMOayHA, U TBEPAYHO N30/IALMI0

HanpsbkeHrne ans npoBefeHust OLEHKM OO/DKHO ObITb OnpeaesnieHo B COOTBETCTBUMM C 6.3.2.

3a30p paccmaTpuBalrdT Kak camMoe KOPOTKOe PacCTosiHMe MO BO34yXY MeXAy ABYMS TOKOMPOBOAALLMMMW YaCTAMW.
Ecnn mexay TOKOMPOBOSALMMU HacTAMU MMEETCH M30MMpYIoLWas feTaslb, Harnpumep rneperopofka, paccTtosiHue nsme-
pPSAOT BAOMb MYHKTUPHbIX SIMHWIA, Kak nokasaHo Ha pucyHke C.1.

1 2 1 1 3 1

1— npoBogHuK; 2 —
PucyHok C.1 — W3mepeHne 3a3opa

Ecnn paccTosiHue Mexay TOKOMPOBOASILMMUN HYaCTSMU COCTOUT YaCTUUHO M3 3a30pa M YacTUYHO U3 pasgenuTesib-
HOTO PacCTOsIHMA 4Yepe3 KoMnayHg U (Unn) TBEPAYH W30S0, 3KBMBA/IEHTHbIV 3a30p WM paccTosiHie pasgaeneHust
yepes KOMMayHJ MOXHO paccuuTaTb, Kak OMucaHO HWXe, a MoslydYeHHOEe 3HayeHue 3aTeM CPaBHUTb CO 3HA4YeHWeM B

COOTBETCTBYHOLLEN KOMOHKe Tabnuubl 5.
Jonyctum, 4to Ha pucyHke C.2 A — 3T0 3a30p, B— 3T0O paccTosiHve pasfesieHust Yepes 3a/IMBOYHbIN KOMNayH4, a

C — paccTosHve pasfefieHns Yepes3 TBepayto M30Nsuuio.

Ecnm 3HaueHve A MeHbllUe, YeM 3HaueHue, MpuBeAeHHOe B Tabnvue 5, 45s onpefenieHns 3KBUBAJIEHTHOMO pac-
CTOSIHUSI pa3fesieHnss MOXHO WUCMOMb30BaTb OAHY U3 MPUBEAEHHbIX HWXEe Tabnuu. Mpu pacyeTax He yuuTbIBalOT 3Hauve-
HUSI BE/IMUMHBLI 3a30POB WM pasfesieHnii MeHblue 1/3 COOTBETCTBYHOLMX 3HAueHuii no Tabnuue 5.

Pe3ynbTaTbl pacyeToB MO OMNPEeAeseHN0 Kaxaoro SKBMBAJIEHTHOTO PAaCCTOSHUS pas3fefnieHnsi HY)XHO CNOXWUTb U1

CpPaBHUTb C COOTBETCTBYHOLMM 3HAa4YeHMeM u3 Tabsvubl 5.
C NOMOLLbI AaHHBIX KOMTOHKN 2 Tabnvubl 5 HEOBXOAMMO M3MEPEHHbIE 3HAYEHUSI YMHOXWTb Ha KO3(hULIMEHTBI,

npmuBegeHHble B Tabnuue C.1.

Tab6bnnuya C1l

BenvunHa HanpshreHust < oB 10B<n <30 B n>308B
A 1
MyTn yteukn, Mm 3
c ’ 4 6
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C NOMOLLbIO AaHHbIX KOMOHKU 3 Tabnvubl 5 HEO6XOOUMO M3MeEpEHHble 3HAYEHUS YMHOXWTb Ha KOo3adhdunumeHTsl,
npuBeaeHHble B Tabnvue C.2.

Ta6nnya C.2

BenuunHa HanpshkeHus n< 10B 10B<n <308 n>30 8B

A 0,33

MyTn yTeuku, mv B 1,00
C 1,00 1,33 2,00

C MOMOLLbIO AaHHbIX KOMOHKA 4 Tabnuubl 5 HEOGXOAMMO W3MEPEHHbIE 3HAYEHUS] YMHOXUTbL Ha KO3((ULUEHTDI,
npuBefeHHble B Tabnvue C.3, 1 MOMyYeHHble pe3ysibTaTbl CMeAyeT COXUTb.

Ta6nnuya C3

BennuvHa HanpshkeHust n< 10B 10B<n <30 B n>308B

A 0,33 0,25 0,17

MyTn yTeuKn, MM 1,00 0,75 0,50
C 1,00

C.2 MNMyTn yTeukn
HanpshkeHne gns nposefeHVs OLEHKU [O/MKHO ObiTb OMNpefesieHo B COOTBETCTBMM C 6.3.2.
OnvHa nyTn yTeuykn o/mkHa 6bITb M3MepeHa BAO/Ib MOBEPXHOCTM W30MALMM, Kak MokasaHo Ha pucyHke C.3.

7 — nogyioxka; 2 — 60po3aKa; 3 — neperopoaxa; 4 — Kren
PucyHok C.3 — M3mepeHue gvHbl NyTelr YyTeuku
HeobxogmMmo cpenaTb criefytowme n3MepeHus, nokasaHHble Ha pucyHke C.3:
a) O/IVMHY MyTU YTEUYKN M3MEPSIOT BOKPYr NH06O0M BbIEMKM Ha MOBEPXHOCTW, EC/IM LUMPUHA BblEMK/ He MeHee 3 MM;
b) ecniM U30NSLMOHHAA neperopoaka wiv 6apbep B COOTBETCTBUM C 6.3.1 YCTaHOB/IEHbI, HO HE NPUK/EEHbI, AVNHY

NyTVW YyTEUKU U3MEPSIIOT NGO Haz, NEpPEeropoaKoi, NM6o nog Heli B 3aBUCMMOCTM OT TOFO, Kakoe 3HaueHWEe MEHbLLE;
C) ecnn neperopoaka (CM. nepeuncrieHve b) NpukieeHa, ASIMHY NyTU YTeUYKM BCErga WU3MepsitoT Hag, Neperopofkoi.

1 2 3

1— naK; 2 — npoBOAHVK; 3 — MOA/IOkKKa

PucyHok C.4 — VI3MepeHne CIOXHbIX PacCTOSHWIA

Ecnn gna cokpaweHns A7ivHbl NyTU YTeUYKU MCNOJSb3YHOT /1ak M NakoM MNOKPbITa TO/IbKO YacTb MyTU YTeuku, Kak
nokasaHo Ha pucyHke C.4, OOLLYIO 3KBUBA/IEHTHYIO AJ/IMHY MYTU YTEeYKM OnpeaensatoT rno KonoHke 5 wam 6 tabnuupbl 5,
NCnosb3ys CAeAyloWNA pacyeT: AN KOMOHKN 5 cnepyeT YMHOXUTbL B Ha 1, a A — Ha 3, 4N KO/oOHKU 6 cnefyeT YMHOXUTD
B Ha 0,33 n A Ha 1. Pe3ynbTaTbl C/IOXAUTD.

91



FOCT P M3K 60079-11—2010

Mpwnoxexve D
(obs3aTenbHoe)

lepmeTnsayna

D.1 CuenneHune

Bce BbiCTynarwLline 13 C/los repMeTvka YacTu 3/1IeKTPUYECKO Lenn A0/KHbI ObiTb 3aKpbITbl KOMNayHAoM. Komna-
YHA LO/DKEH MMETb CLensieHMe C 3TUMM MOBEPXHOCTAMU pasgena.

VckntoueHne TpeboBaHWUiA K MyTSM YTEYKM ANA 3/1IEMEHTOB, 3a/IUTbIX KOMMNAyHAOM, OCHOBAaHO Ha OTCYTCTBMM BO3-
MOXHOCTUW 3arps3HeHns. V3mepeHHoe 3HadveHme CUT, B CyLUHOCTU, SIBASIETCS OLEHKOW CTENEeHW 3arps3HeHusi, Heobxo-

AVMOro Af1a Toro, yutobbl Bbi3BaTb NPOGOV pasfeneHusi Mexay TOKONPOBOASLMMMK AeTansMu. Ha OoCHOBaHMKM 3TOro
MOXHO cfenaTb creayrolive AonyweHus:

- €C/IN BCe 3/IEKTPUYECKME YaCTW 1 NOAJI0XKKA MOSHOCTHI0 3aKPbIThl 060/I04KAMU U HW OfHA YacTb HEe BbIXOAMT 3a
npegenbl 3a/IMBKM KOMMayHAOM, TOr4a HeT pucka 3arpsi3HEeHMsl, W NO3TOMY MPO6oW OT 3arpsi3HEHUS] HEBO3MOXEH;

- ecnm nobasa yacTb LEenu, Hanpumep OroIeHHbI WM U30/IMPOBaHHbLIA NPOBOAHUK, 3M1EMEHT WA NOASI0XKA
neyaTHON nnaTbl, BbIXOAAT 3a Npefenibl KoMrayHAa WM OH He M/IOTHO NpuseraeT K rpaHule pasgena, T0 TaM MOXeT
o6pa3oBaTbCsl 3arpsi3HeHne 1 BO3HWKHYTb MPO6OIA.

D.2 Temneparypa

TemnepaTypa 3a/IMBOYHOIO KOMMayHAa Ao/hkHa COOTBeTCTBOBaTb 6.6.

MpumeyvyaHnsda

1 Bce 3anMBOYHble KOMNAyHAbl MMEIT MakCMMasibHy TemnepaTtypy, Npu NpeBbllEeHUN KOTOPO OHWM MOryT Te-
pPSiTb UM U3MEHATb CBOU CBOICTBA. TakMe U3MEHEHUS MOryT Bbi3BaTb 06pa30BaHMe TPELVH WM HapylieHVe CTPYKTYpbI
KOMMNayHAa 1 MnoB/feyb 3a coboii AOCTyn B3pbIBOOMACHONM cpeabl K 6o/ee HarpeTbiM, YEM HapyXHas, NOBEPXHOCTAM
KoMnayHaa.

2 CnepyeT yunTbiBaTb, YTO KOMMOHEHTbI C 3aJ/IMBKOW KOMNayHAOM MOTyT ObiTb Tensee u X0NnogHee, Yem Ha OTKpbl-
TOM BO34yXe, B 3aBMCMMOCTM OT KoaddpuumeHTa TensaonpoBOAHOCTN 3a/IMBOYHONO KOMMayHAa.

FepMeTn3npoBaHHbIE KOMMOHEHTbl MOryT ObiTb 6051€e ropsaYMMM unM 60s51ee XON0AHbIMU, YEM OHWU OblIM Obl Ha
OTKPbITOM BO34yXe, B 3aBMCUMOCTM OT TEM/IONPOBOAHOCTM 3a/IMBOYHON0 KOMNayHAa.

1 — cBobogHas MOBEPXHOCTb; 2 — repMEeTU3UPYIOLMIA MaTepuast: NOMOBMHA 3HAYEHUS] U3 KOJIOHKU 3 Tabiuubl 5 Npu MUHUMasIb-

HOM 3HauyeHun 1,00 MM; 3 — KOMMOHEHT, repMETUIUPYIOLLMIA MaTepuasl He AO/MHKEH MPOHMKATb BHYTPb, 4 — repMeTu3vpyoLwmii

mMatepuan (TonwmHa He 3afiaHa); 5 — MeTaimyeckas WM U30NsIUMOHHAs 060/104Ka: A1 METa/I/IMYECKOV O6OMOYKN TOJLUMHY He
yKasbiBaloT (cMm. 6.1), ToAwmHa usonaumm — no tabsuvue 5 (konoHka 4) HacTosiwero crtaHgapra

PucyHok D.1 — lMpuMepbl repmMeTru3npoBaHHbIX Y3108, COOTBETCTBYHOLWMX 6.3.4 1 6.6
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L I

MuHMManbHas TonwmHa A0 cBO6OA- MuHumanbHaa TonumHa — B O603HayeHHble pa3fenieHns cooTBeT-
HO/ MOBEPXHOCTM — HEe MeHee 3aBMCMMOCTU OT TemnepaTypbl cTBylOT Tabnmue 5 (konoHka 3),
12 3HauyeHusi, ykasaHHOro B Tabnu- BHeLLHell NMoBepXHOCTK Tabnuue F1 wm tabnuue F.2.
ue 5 (konoHka 3) ¢ MUHMMYMOM 1 MM MuHumanbHast TonwmHa Ao cBo6os-
b — TepmmquKaﬂ 3awmTa HOWA NOBEPXHOCTU HEe MeHee 1 Mm

a — MexaHunyeckasa 3awura
¢ — Paspenenue ueneit

L J L ' !

MuHMManbHas TonwmHa A0 CBOOGOAHOW MOBEPXHOCTU — MuHMManbHas TonwuHa A0 CBOGOAHON MOBEPXHOCTU —
He MeHee 1/2 3HayeHus, ykasaHHoro B Tabnuue 5 He MeHee 12 3HauyeHus, ykaszaHHoOro B Tabnuue 5
(konoHka 3) ¢ MUHUMYMOM 1 MM (konoHka 3) ¢ MUHUMYMOM 1 MM
d — 3awuta npegoxpaHuteneii B uckpobesonac- e — MckioyeHne NpOHUKHOBEHUS rasa

HOI uenu

PucyHok D.2 — [prMeHeHWe repMeTusauum C UCMosb30BaHWEM 3a/IMBOYHOTO KOMMayHaa 6e3 060/104Ky

b — dopmoBKka Haj KOMNOHEHTaMMW, YCTaHOBMEHHbIMU
MW KOMMOHEHTaMu Ha neuyaTHylo nnarty
1 — dopmoBKka — [O/KHA WMETb MUHUMaUIbHYIO
TO/WMHY A0 CBOOOAHOW MOBEPXHOCTU MO KpaiiHel mepe
cornacHo Tabnuue 5 (KosoHka 4) ¢ MUHUMasIbHOM
TOMWMHOW 0,5 MM; 2 — KOMMOHEHT (Hanpumep npepfox-
paHuTenb); 3 — nevatHas nnaara ¢ MUHUMa/bHOW
TONWMHON 0,5 MM

PucyHok D.3 — TMprmMepbl 6/10KOB ¢ (DOPMOBKOIA, COOTBETCTBYHOLLEN 6.6

MpumeyvyaHune — PucyrHkm D.1, D.2 n D.3 gns ynpoLLEHHOCTM He MoKas3blBalT COeAUHEHNA B 610KE U U3 HEro.
OHU MNNIOCTPUPYIOT HA NMPYMepPe 4acTu, KOTOpble BakHbl A1 BUAa B3PbIBO3ALLUTLI.
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Prcyrnok D.1 nokasbiBaeT HeKoTopble MpuMepbl 6NOKOB, repMETU3NPOBAHHBIX 3aNVBOYHLIM KOMMNayHAOM, KOTO-
pble MOKA3bIBAIOT 3HAYMTENbHYIO Pa3HULYY MEXAY SMEeKTPUYECKMMU 3a30pamu 40 MOBEPXHOCTU ANsi 3arUBOYHOTO KOM-
nayHaa v silwykaMmu gnsi repMetusaumm Metannmyeckon unv TBepaon u3onsiuuen.

PucyHok D.1 a — 6e3 obonouvku.

PucyHok D.1 b — 3aBeplieHHasn obonouka.

PucyHok D.1 ¢ — oTkpbiTas o6onovka 6e3 KpbILKU.

PucyHok D.1 d — obornovka ¢ KpbILLKOW.

Ha pucyHke D.2 n3obpaxeHbl 4ONONMHUTENbHbIE NPUMEPLl FTEpMEeTU3aUnN C UCMONb30OBaHUEM 3arMBOYHOIO KOM-
nayHga 6e3 o6onouvku.

Ha pucyHke D.2 a nsobpaxeHa mexaHnyeckas 3awmta MHAYKTOpa W ero KOMMNOHEHTbl MOAaBMeHus.

Ha pucyHke D.2 b n3o6paxeHo nNpuUMeHeHWe 3arMBOYHOIO KOMMayHAa AMsl CHUXEHMSI TemMnepaTypbl NOBEPXHOCTH.

Ha pucyHke D.2 ¢ n3obpaxeHo pasgeneHue UckpobesonacHbIX Lenemn.

Ha pucyHke D.2 d uzobpaxeHa 3awumTa npegoxpaHuTenei 3anuBoYHbIM KOMNayHAoM B McKpobe3onacHon uenw.

Ha pucyHke D.2 e uszobpaxeHo NpUMeEHeHUe 3anvBOYHOrO KoMnayHaa ANsl UCKITYeHWs NPOHUKHOBEHUS rasa.

Ha pucyHke D.3 nzobpaxeHbl npumepbl GroKOB, WCMONB3YIOWMX repMeTU3aLmio TBepaon nsonsumen. 3T1o noka-
3bIBaeT Heobxoaumble TPeHBOBaHUA K KOHCTPYKLUMM U 3NEKTPUYECKMM 3a3opaM Ao noBepxHocTu. Cnocob repmeTtmnsaumm
TBEpAON usonsauum — HopmMoBka Broka Kak eguHoro YCTpOMCTBA.

Pucyrok D.3 a — lepmeTtmsmpyowas TBepaast n3onsiumst Hag HeYyCTaHOBIMEHHBbIM KOMMOHEHTOM, Hanpumep npe-
JoOXpaHuTenem.

Ha pucyHke D.3 a nokasaHO yCTPOMCTBO, HAanpumep NpeaoxpaHuTenb, KOTopoe (hopMyeTcst Noj AABfEHUEM CO
BCEX LECTN CTOPOH OAHOBPEMEHHO.

PucyHok D.3 b — lepmetnsupyowas Teepgas usonsauusa Hag KOMMNOHEHTaMu, YCTaHOBMNEHHbIMY Ha MeYaTHYIo
nnary.

He pucyrke D.3 b nokasaHo, 4To x0T AaHHbIN PUCYHOK MOXOX HA pUCyHOK D.3, KOMMOHEHT, HanNpumep npegoxpa-
HUTENb, CHavana MOHTUPYETCsl Ha nevaTHy nnaty (no3vuma 3) nepes yCTaHOBKOW Noj AaBneHueM. JTa onepauusi
npumeHsieTcss Anst GOPMOBKUN BKIENKOMN.
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Mpunoxenne E
(cnpaBo4Hoe)

UcnbiTaHue SHeprun nepexogHoro npouecca

E.1 MpuHUunN

Mpy BO3HUKHOBEHUM B LMW HAMNPSDKEHUS] U TOKA MEePEexofHOro npouecca AOMNyCTUMbI 3HAYEHWUSI HAMPSDKEHUS U
TOKa Bbllle 3Ha4YEeHWI, NPUBEOEHHbIX B MPUMOXEHUU A, Npu YCNoOBUK, YTO IHEPrUsi MEPEXOAHOro npouecca orpaHnyeHa
3Ha4eHusaAMK, ykasaHHbiMM B 10.1.5.3. B kauecTBe npumMepa MOXHO pPacCMOTPETb Cryyal, KOrga WMCTOYHMK NMUTaHWS, B
KOTOPOM WCMONb3yeTcsl NocneaoBaTenbHOe MonynpoBOAHMKOBOE TOKOOTPaHUYUTENBHOE YCTPOWCTBO, pernctpupyet
OOoMbLIOK TOK W OTKIIOYAETCs, HO MPW 3TOM TOK KPaTKOBPEMEHHOIO NMEepexofgHoro mpouecca nepejaetcs Ha Harpyaky.
Opyroi npumep, Korga uenb WMHOUKALWMW HaMNpsKeHUs BkIoYaeT B cebsi TMPUCTOP, NOAKIIOYEHHbIN napannensHo
Harpyske, HO BbICOKOE HamnpshkeHWe MOXeT KOPOTkOe BpeMsl MPUCYTCTBOBATb Ha Harpyske Ao TOro, kak cpabortaer
TUPUCTOP.

Llene gomkHa MCMbITLIBATLCS C TEMW MOBPEXAEHUSIMU, KOTOPblE NMPUMEHSIIOTCA B COOTBETCTBMM € 5.1 u gaioT
Haubonee onacHble 3Ha4eHUsl 3HEPIVU B YCMOBUSIX, NPVBEAEHHbIX B YKa3aHHOM MyHKTe.

MpwumedaHune— Hanbonee HebnaronpusiTHole YCroBUA He 06s3aTENbHO BO3HMKAKOT MPU MakCUMalibHOM
HanpspkeHnn. Heobxoamma Takke oueHka 60onee HU3KOro HanpsiKeHust.

MpUHUMN 3TOro MCNbITAHWSA 3aKMIOYAETCs B U3MEPEHUM 3HEPIMM B TEYEHMEe Nnepuoga BPeMeHW, KOrga Hanpsike-
HWe 1 ToK BydyT NpeBbllWaTh 3HAYEHUs, MPUBEAEHHBIE B MPUMOXEHUU A, UMK 3HAYEHWs1, KOTOPbIE He SIBMSIOTCA BOCMna-
MEHSIIOLLMMK MPU UCMBITAHUM C NPUMEHEHMEM MCKpoobpasylollero MexaHuama B cooteetcteum ¢ 10.1.

E.2 UcnbiTaHue

SHeprus, KoTopasi MOXET BblAENUTBCS BO B3PbIBOOMACHYIO Cpeay, AO0MmkHA OblTb M3MepeHa No MOLLHOCTU U Bpe-
MEHM 3a Nepuof, Korga 3Ha4YeHWUst HanpshKeHUs U TOKa NPEeBbIWAaloT 3HAYEeHWsl, NPUBEAEHHbIE B NPUMOXEHUN A, unu
3Ha4YeHUs1, O KOTOPbIX M3BECTHO, YTO OHM HE BbI3bIBAOT BOCMNIAMEHEHWE NMPU UCMbITaHUU C NPMMEHEHneM nckpoobpa-
3YIOLLEro MexaHmama.

Llene gomkHa ObiTe McMbiTaHa Npy camon HeGNaronpuUATHON Harpyske Npy NOBPEXAeHWsIX B COOTBETCTBUM C 5.1.
Ecnn uenb nntaet BHelWwHee yCTpOVICTBO (Hanpmmep, Korga UCTOYHUK NnTaHna C nocnegoBateribHO yCTaHOBIEHHbIM
NonynpoBOAHMKOBLIM TOKOOrPaHMYMBAKOLWMM YCTPOWCTBOM MOAAET SHEPruio CO CBOMX BbIXOAOB Ha ApYroe YCTPOWCTEO,
yCTaHOBIIEHHOE BO B3PbIBOOMNACHON atmocdepe), Torda coshaiollell Hamxydlume yCroBusi Harpy3kon MoxeT ObiTb nobas
Harpyaka OT Harpy3ku XOMNOCTOro X04a A0 KOPOTKOrO 3amblKaHUsI.

B kavecTBe nprvmMepa MOXHO MPUBECTM Creayowmii: ecnv UCTOYHUK NUTaHus BolpabaTbiBaeT HanpsbkeHve 15 B B
YCMOBUSIX XONOCTOro Xofa U cHabxeH nocrnegoBaTenbHO YCTaHOBMEHHBIM MOMyNpOBOAHUKOBLIM TOKOOTPaHUYMBAIOLWUM
YCTPOWCTBOM, KOTOpOE cpabaTbiBaeT, korga TOK npeeblwaeT 1 A, oXnaaeTcsl, YTO Lenb Npy NOAKMIOYEHUN K CTabunuTpo-
Hy ¢ Hanbornee HebGnaronpuaATHOW Harpy3kow npumepHo 14,5 B co3gact KOPOTKUIA NepexodHbli PexuM C TOKOM Bbile
1 A po Toro, kak cpaboTaeT TOKOBLIN BblkMovaTenb. CTabunmuTpoHbl ¢ 6onee HU3KUM HanpsKEHWEM, YEM yKa3aHHOe
BblllE, TaKKe HEOOXOAUMO WCIbITLIBATD.

Onsa nogrpynnbl [IB makcumanbHo gonyctumblii Tok npy 14,5 B paeeH 3,76 A (no tabnuue A.1). Moatomy npu
MCnbITaHMM HEOBX0OUMO U3MEPUTb MPOU3BEAEHUE HAMPSDKEHWS U TOKa B TeYeHue BpeMeHM, Korga Tok Oyaet npeBbl-
watb 3,76 A. VcnbiTaTenbHasa yCcTaHOBKa M OXMAaeMble HanpsikeHne n TOK, perMcTpupyemslie umdpoBsIM ocuunnorpa-
oM, JomKHbI BbiTb, Kak Noka3aHo Ha pucyHkax E.1 n E.2.

B aTom cnyvae sHeprvs nepexogHoro npouecca JoSKHA paccHUTLIBATHCA MyTEM U3MEPEHWsSI TOKa 40 CTabunmuTpo-
Ha (C NOMOLBIO N3MEPUTENBHON CKODbLI) M HaMNPSKEHMA HA CTAOUNUTPOHE. 3aTEM MOXHO M3MEPUTL CEPUID TOKOBpPE-
MEHHbIX XapakTepUCTMK AMsl KaX40ro 3Ha4eHus1 Toka ctabunusaumm n MoXHO onpeaenuTb 30HY Noj KPUBOW 3aBMCUMO-
CTU «HanpsiKeHne X TOK» OT BpeMeHW. Takum o6pasom, MOxXeT ObiTb onpegeneHa 30Ha Nnog KpUBOW A0 NageHus Toka
00 3Ha4YeHusl, HMXEe KOTOPOrO OH CYMTAETCH HECMOCOOHLIM Bbi3biBaTb BOCMNIAMEHEHUE. ITO MCMbITAaHWE 3Hepruu nepe-
XOAHOro npouecca.

B gpyrmx crny4asix camoi HebnaronpuaTHOW Harpy3kol MOXeT ObiTb NepemMeHHbIli peauctop. B aTom cnyyae psig
TOKOBPEMEHHbIX XapakTepUCTUK MOXeT OblTb MOMy4eH AN KaXAOW OMWYECKOW Harpy3ku npakTU4eckn OT KOPOTKOro
3aMblKaHWs1 [0 3HaYeHWs conpoTmBneHust meHee Uy/l,, v MHTErpan MOLWHOCTM U BPEMEHU, MPUMOXEHHBIN K pe3nucTopy,
MOXeT 3aTeM MCMNosfb30BaTbCsl AN pacHeTa MOLWHOCTU MepexogHoro npouecca. B kavecTBe Harpy3kym MOXHO UCMOMb-
30BaTb KOHAEHCATOP UMW ApOccenb B 3aBUCUMOCTU OT YKa3aHHbIX BbIXOAHbLIX NapamMeTpoB.

HanpsipkeHve n TOK cnegyet M3MepsiTb CKOPOCTHBIM 3arnoMUMHAKWUM ocumnnorpacdom, cnocobHeiM obecneunTb
CKOPOCTb BPEMEHHON pa3BepTku MeHee 1 MKC Ha geneHue. McnbitatenbHoe o6opygoBaHUE U €ro NogkouYeHne K
MCNbITYEMON Lienu AOMKHbI OKasbiBaTb MUHUMAIbHOE BIWSIHWUE HA M3MepsieMble BenuunHbl. PekomeHayeTcs ucnonb-
30BaTh JATHUKM TOKA W KaHallbl U3MEPEHUs HanpsbkeHWst ¢ BbICOKMM COMPOTMBIEHUEM. PekomeHayeTcs Mcnonb3oBaThb
PTYTHbIV Kaualowmincsl BoIKMoYaTenb, Tak Kak OH CO34aeT ABYCTOPOHHUMA MEXaHU3M C HU3KUM KOHTAKTHbIM COMPOTUBIE-
HUEM, HO MOXHO MCMONb30BaTb W APYrne 3KBUMBASIEHTHbIE BbIKIOHATENN.
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1 — wucnbiTyemas uenb; 2 — Harpyska; 3 — pTyTHbIli BbIK/IOYa-
Tesfib; 4 — BOJILTMETP BbICOKOTO COMPOTUBEHUA; 5 — LWyn Ans
3amepa Be/IMYMHbI TOoKa

PucyHok E.1 — lMpumep ucnbiTyemon uenu
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Tok, A

1— / MakcMManbHO AONYCTUMbI/ B COOTBET-
CTBMM C UCMbITAHMEM Ha WMCKPO6GE30MacHOCTb
WM OLLEHKOW MO npunoxeHuo A; 2 — nepega-
Baemas aHeprus ([x) — HanpsbkeHne V(B) x

X 3alTPUXOBaHHbIA y4acToK KpumBoi (A.c)

PucyHok E.2 — TlMpumep BbIXOLHOTO
curHana
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Mpunoxenne F
(o6sa3aTenbHoe)

BapuaHTbl 3a30pOB 41151 CMOHTUPOBAHHbLIX MeYaTHbIX NMaT U pasgeneHue
3NeMeHTOB

F.1 O6wme TpeGoBaHUA

B COOTBETCTBMM C HACTOSILLMM MPUMNOXEHWEM 3a30pbl 4151 TOKONPOBOASAWMX AeTanen JonyckaeTcs yMeHblaTb no
CPaBHEHMIO CO 3HAYeHUSAMMW, NPUBEAEHHBIMM B Tabnuue 5 HacTosiwero ctaHgapta. 310 NPUIOXeHWe NPUMEHSIIOT, Koraa
B YCINOBUSIX CTEMEHU 3arpsisHeHus1 He Bornee 2 anekTpuyeckme 3a3opbl OLEHUBAIOT:

- B CMOHTUPOBaHHbLIX NMeYaTHbIX nnartax n

- B pasgenuTenbHbIX 3NeMeHTax, 3a UCKIIoYeHMeEM TpaHcdhopMaTopoB, COOTBETCTBYOWMX Tabnuue F.1 wnm F.2, B
3aBUCUMOCTM OT YPOBHSI UCKpPOGE30onacHon Lenu.

MpumeyaHwue— Obwume TpebGOBaHUS K 3a30paM Ansl TOKONPOBOASAWMX AeTanel npueegeHsl B pasgene 6.3
HacTosiwero ctaHaapTa. OHM OCHOBaHbI, rMaBHbIM 00pa3om, Ha cTenexn 3arpssHerns 3 (MOK 60664-1). CunTaeTcs, 4T0O
OBOVHas unu ycuneHHast usonsaums B cootesetctBumn ¢ M3K 60664-1 cootBeTcTBYeT TpebOBaHMSAM K MCKPOGE30MacHOMY
pasgeneHnio ansi ypoeHen MckpobesonacHow Lenu ypoBHen «ia» u «iby.

[nsi nevaTtHbIX Nnat, pene n oNTPOHOB, KOrAa CTeneHb 3arpsi3HeHust 2 obecneyeHa yCrnoBUsAMM MOHTaxa, 06onou-
KOW WUnu NMOKpbITUEM, 3alMWaKLWMM OT nonagaHwvs nbiniv U Bnarn, MorytT npuMeHATbCHA MEHee XeCTKue Tp660BaHVIF| K
KOHCTPYKLMN 4AHHOIO MPUIOXEHWSI.

OTn TpeboBaHmsa npumMmeHsitoTcst B cooTBeTcTBUM ¢ MOK 60664-1 «Bbibop usonsumm ansi o6opygoBaHnst B HU3KO-
BOJIBTHBIX CUCTEMAXy.

HanHble, npuvBegeHHble B Tabnvue F.1, gericTBuTenbHbl Anst kateropum nepexHanpsibkenus /I (cunoebie/gpyrve
Lenu) u cTeneHu 3arpssHeHnst aga (6e3 koHgeHcaummn Bo Bpemsi paboTel); oHW B3aTel U3 MOK 60664-1. B aTom ankstep-
HaATMBHOM MeTOAe MCMOoMb30BaH BbIOOP M30NsLMMU.

F.2 YnpaBneHune 3arpAasHeHnem

Ecnn nevaTtHble nnaTtbl UNW pasgenuTeribHble 3NIEMEHTbl HAX0AATCA B YCIOBUSIX CTEMNEHU 3arpsi3HeHust 2 unu
MEHee, NPUMEHAIT YMEHbLUEHHbIE 3a30pbl:

- Ansa uenen ypoBHel «ia» u «ib» — B cootBeTcTBUM € Tabnuvuel F.1;

- ONs uenemn ypoBHs «iC» — B COOTBETCTBUM ¢ Tabnmuewn F.2.

CHuxXeHWe 3arpsi3HeHns1 CTeNeHn 2 AOCTUraeTcsl Npu BbINONTHEHUW CIEeyoWmX YCIOBUIA:

- YCT@HOBKa MeYaTHbIX NNaTt Unu pasgenuTenbHbIX 3NIEMEHTOB BHYTPY 060NOYKM, CTENeHb 3awmTbl KOTOPOW COOT-
BETCTBYET YCMOBUSAM 3KCrnyaTaumm n mmHmmaneHo paeHa IP54 — B cootBetctBum ¢ MOK 60529.

Obonouvka gomkHa yaoBneTBOpsiTb Bcem TpebosaHusaM kK obonoukam MOK 60079-0 ansi obonovek co CTeneHbto
3awmTbl He meHee |IP54, unu

- NPUMEHEHNE KOHPOPMHOro NOKpbITMS TuNa 1 unm Tmna 2 — B cootBeTcTBUM ¢ M3K 60664-3; vnn

- MOHTax B KOHTpOJ‘IVIpyeMOﬁ cpege ¢ gOoCTatoyHO HU3KMM 3arpsA3HeHneM; B 3TOM Ccrnyvae Tp66yeMbIe ycnoeus
MOHTaXa AOIMKHbI OblTb JOMNOMHUTENBHO YKa3aHbl B JOKYMEHTALUMM M3rOTOBUTENS, a 3HaK «X» AormkeH ObiTb AobaeneH
K MapkupoBke cornacHo M3K 60079-0.

F.3 3a3opbl Ans nevyaTHbIX NNAaT U pasgerieHue 3NIeMeHTOB

F.3.1 YpoBH#M «ia» m «ib»

Ins uenel ypoBHel «ia» u «ib» 3a3opbl B cooTBETCTBUM C Tabnumuel F.1 MoryT npuMeHsITbCsl B Criyqasx, ykasaHHbIX
B pasgene F.1, npu ycnoBuu, 4To:

- KaTeropusa nepeHanpsbkeHust uenen gomkHa 6eitb /I (cvnosbie/apyrme uenun) B cootBeTcTBUM ¢ MOK 60664-1.
910 TpeboBaHWe AOMKHO ObITb AOMOMHUTENBHO YKa3aHO B AOKYMEHTaLMKU OT M3roTOBUTENS Kak YyCIOBME MOHTaxa.
Homep ceptudmkaTa Ha anekTpoobopyaoBaHUe JOIKEH coaepXKaTb 3HaK «X» COrnacHo TpeboBaHWsM K MapKMpOBKe
M3K 60079-0. CneumnanbHble TpeboBaHUSA NPUMEHEHWs!, NepeYncrieHHble B cepTudmkaTe, OOIDKHbI cogepXaTb nog-
poGHble TpebGoBaHUsI K YCTAHOBKE.

Pasgenenus, cooTeeTCcTBYIOWME Tabnuue F.1, cuMTaloT HENOBPEXOAeMbIMU, M OHWM HE AOIIKHbI NOBPEXAATbCs [0
HU3koro conpoTtmenenusi. OgHako, ecrnv NPUMEHsIIOT aybrnMpoBaHne aneMeHToB (HanpuMmep, ABa KOHAeHcaTopa, ycTa-
HOBIIEHHbIE MOCNeaoBaTeNbHO), pa3aerieHne MeHee NOMHOro 3HadeHusl, Ho 6onee uUnNu paBHoOe MONOBUHE 3HAYEHUs MO
Tabnuue F.1, paccmatpuBaloT kak OQHO yuuTbiBaeMoe noBpexgeHve. Hukakuwe gpyrve noBpexaeHusi He AOMNycKakoTCsl.

PasgeneHusi nog nokpbiTeM, Yepes 3arnvMBOYHbIA KOMNAayHO U Yepe3 TBepAyl U30MsAUMIo AOMKHbI NPONTU TUMNO-
Bbl€ W KOHTPOJIbHbIE UCTbITaHWs B cooTBeTCTBUM ¢ M3K 60664-1 n M3K 60664-3, a ana anekTpyyecknx 3a30poB 1 NyTen
YTE4YKN TUNOBbIE UIMN KOHTPOIbHbIE UCMbITAHUA HE Tpe6leTCF|. HOCKOJ'Ibe KOHTPOIbHbIE UCMbITaHUA MOXHO NpOBOAUTL
TONBbKO C ranbBaHUYeckn pasaeneHHbIMU LensimMu, 4onyckaeTcsl BKNOYaTh cneumarnbHble UenbiTaTenbHbie NPOBOAHWKU
B KOHCTPYKLMIO NMeYaTHOW nnaTel, YToObl NoaTBepanTb 3PHEKTUBHOCTE METOA4A U3rOTOBIEHUS (HAHECEHWE MOKPbITUS,
3anueka).
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TunoBble MCNbITaHUSI AOMXHbI MPOBOANTLCA C y4eTOM Hambonee HebnaronpuATHBIX YCIOBUI OKpYXXaloLWwen cpegpl,
3asBMeHHbIX anst o6opyaoBaHust, HanpyMep MakCumarnbHOW U MUHUMAanbHOW Temneparyp.
CnoxHble pasgeneHusi B COOTBETCTBMM ¢ pasgenom 6.3.7 no tabnvue F.1 He onpeagensior.

Tabnuya F.1— Onektpuyeckme 3a3opbl, NyTU YTEYKM U pasaeneHnst Ans Lenew ypoeHew «ia» n «ib» npu npumexe-
HUW 3aWmThl OT 3arpsi3HEHVST U BbIMOMHEHWST CneumnanbHblX TPeboBaHWUI K Mateprany u MOHTaxXy

1 2 3 4 5 6 7
HomuHanbHoe Ha- |[3nekTpuyeckuii 3asop u| 3asop dvepes| 3asop 4epes 3asop nog 3asop nog MuHumaneHbI
NPSKEHWE U30NALUK, | ANWMHA NyTU yTeYkU MO | 3aNMBOMHBIA|  TBepaykl | MOKPLITUEM, MM | NOKPLITUEM, MM [ CpaBHUTENb-
adppekTuBHOE Ha- BO3YXY, KOMMNayHa, usonsauuio, | Tun nokpbiTus 1 Tun HbIV MHOEKC
npskeHue nepemMmeH- MM MM MM (Nnpumeyvanue 4) MOKPBLITUS 2 | TPEKUHIOCTOM-
HOro TOKa UMK Hanps- (NnpumeyvaHue 2) (npumeyvaHue 4) KoCTU
XEHUe NOCTOAHHOro (CUT)
Toka, B (npumeuva-

Hua 1 u 5)
Kateropusn I /1 Palalll I/ i /1 Al
nepeHanpsikeHus
(npumeyvanue 3)
10 0,50 0,20 0,20 0,20 0,50 0,20 0,20 —
50 100
100 1,50 0,32 0,75 0,32 100
150 3,00 1,30 1,50 0,65 175
300 5,50 3,20 2,75 1,60 175
600 8,00 6,40 4,00 3,20 275
MpumevaHwusn
1 Ckauku HanpsixkeHusi — Ha ocHoBe cepun R10. ®aktuyeckoe paboyee HanpsbkeHWe MOXET NpeBblaTb
npuveegeHHoe B Tabnuue 3HadeHne Ha 10 %.
2 Bxkniovasi KOMMNOHEHTLI U 4acTu NeYaTHoON nnatbl.
3 Kateropusi nepeHanpsixenns B cooteeTctBun ¢ MOK 60664-1.
4 Twn nokpbiTust B cooTBeTcTBMM ¢ M3OK 60644-3.
5 Bkoyas noBTopsiloLeecs MakcMManbHOe HanpshkeHue, Hanpvmep, ans npeobpasoBaTtenen NoCTOAHHOIO
TOKa, HanpskeHne rnepexogHoro npolecca He y4YuTbIBaloT.

F.3.2 YpoBeHb «ic»

Onsa uenu ypoBHA «iC» YMEHbLUEHWE pa3fenuTernbHbIX PaccTosHUIA B COOTBETCTBUM ¢ Tabnuuel F.2. gonyckaetcs
npwv BbINOMHEHUU crneayowmx TpeboBaHuii;

- €CMW HOMMHAIIbHOE HaMPsDKEHUE paccMaTpUBAEMOro 3rekTpoobopyaoBaHust unu nbon vacTu anekTpoobopy-
JOBaHUsl He NpeBblaeT MakcMmarnbHOro 3HadeHms 60 B, Hukakve TpeboBaHUs K pas3genuTeNbHbiM PacCTOSIHUSM B
aononHeHne kK TpeboBaHMsAM OBLWMX NPOMBILWIEHHBIX CTAHAAPTOR HE MPUMEHSIIOTCS. ONEKTpUYeckne 3asopbl U AnvHa
nyTV yTeukn 3nekTpoobopyaoBaHnsi ¢ MaKCMMYyMOM HOMMHANbHOTO Hanpspkenus ot 6onee 60 go 375 B gomnkHbl COOT-
BETCTBOBaTb 3HaA4YeHUAM U3 Tabnuubl F.2;

- Heobx0aMMO NpeaycMOTPeTb BHYTPEHHIO UMM BHELHIOW 3awmTy anekTpoobopyaoBaHus, YTobbl OrpaHnYnTb
uenu Jo kateropumn nepeHanpsikenus |, kak ykasano B MOK 60664-1.

Tabnwuua F.2— Onektpuueckue 3a30pbl, MyTU YTEHKU U pasdeneHnst ofst YpoBHS «iC» Npyu NPUMEHEHUN 3alunTbl OT
3arpsA3HeHUs1 0BONOYKOM UMK C MOMOLLBIO CrieuManbHbIX YCOBUI MOHTaXa

1 2 3 4 5 6 7
HanpspkeHne OnekTpuyec- 3a3op 4epes 3a3op 4vepes OnuHa nytu Onvna nytu CpaBHUTENBLHbBIN
(MakcumansHoe KU 3330p, MM 3aMMBOYHBIN TBEPAYIO yTeUKM Mo yTeukn nop, VHLEKC TPeKUHTo-
3Ha4eHue), B KOMMayHA, MM | usonsauuo, MM | BO34yXy, MM | nokpbiTuem, MMm| ctoikoctu (CAT)
90 0,40 0,15 0,15 1,25 0,30 100
190 0,50 0,30 0,30 1,50 0,40 175
375 1,25 2,50 0,85
> 375 * * * * * *
MpumevaHuns
1 [lna 3a30poB C NOMETKOW «—» AOMNONHUTENbHbIE TPEOOBAHUS HE MPUMEHSIIOTCSH; «*» — 3Ha4YeHus1 3a30pOoB
[0 HacToAWero BpeMeHn He ornpeaeneHsb..
2 MoaTteepxaeHne cootBeTcTBUA TpebGoBaHusiM k CUT anst n3onsiuMoHHbIX MaTepuanoB AOMKeH npeacra-
BUTb U3rOTOBUTEIb.
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Mpunoxenue G
(o6a3aTenbHoOe)

UckpobGesonacHas cuctema noneBoM WnHbI (FISCO)
TpeboBaHus Kk 060pyaoBaHuMIO

G.1 BBegeHue

HacTosiwee npunoxeHue cogepxuT nogpobHyto MHMOpMaLMo O KOHCTPYKLMKM 06opyaoBaHus C NpUMEHEHUeM
nckpobesonacHol cuctembl noneeon wuHbl (FISCO), oCHOBaHHOM Ha MPUHUMNAX MaH4YeCTEPCKOro KOAMPOBAHWS C MU-
TaHVEM OT LUMHbI, CKOHCTPYMPOBAHHbIX B COOTBETCTBMM CO cTaHgapTom MOK 61158-2, koTopbIi SIBNSAETCA cTaHgapToOM
OM3NYECKOro YpoBHSA Arsl YCTAHOBOK C LUMHOMN.

Ha koHcTpykumio obopypoBanus FISCO pacnpocTpaHsitoTcs TpeboBaHUsi HAaCTOSILLEro cTaHgapTa, eCrim HacTos-
LM MPUNOXeHeM He NpeaycMoTpeHo nHade. YacTte nonesoro yctponctea FISCO moxeT nmeTb OauH 13 BUAOB B3pbi-
BO3alWWThl, YKa3aHHbIX B cTaHgapte MOK 60079-0, npymeHMbIM ANs NCMONb30BaHNA B COOTBETCTBYIOLLEN 30HE UV MpU
COOTBETCTBYIOLLEM YPOBHE 3awmnTbl 060pyaoBaHusl. B aTom crnydvae TpeboBaHUSI HACTOALLETO NPUMOXEHUS NPUMEHSIIOTCSA
TONBKO K TOW YacTu anekTpoobopyaoBaHus, KOTopasi HEMOCPEACTBEHHO MPUCOeAMHEHa K MCkpobe3onacHoOMY Marmc-
panbHOMY U OTBETBUTEITbHOMY kabenio.

MpumevaHuns

1 Ceptudukauusi B cooTBeTCTBUM ¢ TpeboBaHmsamy FISCO He npenaTcTByeT TOMY, YTODbI YCTPOWCTBO Takke Obino
CepTMdULMPOBAHO M MapPKMPOBaHO B COOTBETCTBUM C AaHHbIM CTaHAAPTOM OObIMHBIM CMocoboM, YTOGbLI OHO MOFMO
MCMNONb30BaTbLCA B APYIMX cUCTEMAX.

2 Tunnynas cuctema Bugos obopyaoeanusi FISCO nokasaHa Ha pucyHke G.1.

G.2 TpeboBaHusA kK 060pya0BaHUIO

G.2.1 O6wue nonoxeHus

KoHcTpykums 06opygoBaHusi ormkHa COOTBETCTBOBATL TPEOOBaHUSIM HACTOSILLErO CTaHaapTa, €CNy HACTOSALWMM
NPUNOXeHNEM He NPeayCMOTPEHO WHaue.

B pgokymeHTaumm obopydoBaHUs AOMKHO OblTb Yka3aHo, YTO OHO MOAXoAWT Ans npumeHenust B cucteme FISCO
cornacHo M3BK 60079-25.

G.2.2 UcTouHuKkM nuTaHua FISCO

G.2.2.1 O6wue NonoxeHus

MCTOYHMK NMTaHUS AOSKEH UMETb NMOO NUHENHYIO HArpy30uHYH0 XapaKTepUCTUKY C OrpaHUYEeHHbIMU NapaMeTpa-
MW, nm6o TpaneuneBngHyr 1nn npsaMOyroribHyt0 BbIXOQHYHO XapaKTepUCTUKYy. MakcumanbHoe BbIXOAHOE HanpsXeHne He
OOMKHO ObITh B AnanasoHe oT 14 B go 17 B B ycnoBusix, onpeferneHHbIX B HACTOSAWEM CTaHAapTe Al COOTBETCTBYIOLLErO
YPOBHS 3aLlUUThI.

MakcvmarnbHble 3HaYeHUs1 BHYTPEHHEN He3almeHHol eMkocTn C; U MHAYKTUBHOCTU L; 3NeMEHTOB, He CHabXeH-
HbIX OFPaHUYMTENSIMM TOKa WIMTWM HamMpsPKeHWsl, JOIMKHbI ObiTb He Bonee 5 HP n 10 MKI'H COOTBETCTBEHHO.

BbixogHble LUEenu UCTOYHMKA NUTaHWS MOTYT ObiTh 3a3eMIeHbI.

G.2.2.2 JononHutenbHble TpebOBaHWUsI K UCTOYHMKAM MMTaHUS! ypoBHeW «ia» unm «ib» FISCO

MakcumanbHbIl BbixogHoW Tok I, ans noboro TMna MCTOYHMKA NUTaHus ypoBHeN «ia» unu «ib» FISCO pgonxeH
onpeaensitbCsl B COOTBETCTBUM C HACTOAILLMM CTAHAAPTOM, HO HE gorkeH npeBbiwaTe 380 MA. [1ns OUeHKM MCTOYHUKOB
NUTaHUs C NPSIMOYTOSIbHONM BbIXOOHOW XapaKTEPUCTMKON MOXHO ucronb3oBatb Tabnuuy G.1.

Tabnuuya G.1 — OueHka MakcMMarbHOro BbIXOAHOIO TOKa 4711 UCTOYHUKOB NMUTaHWUs YpoBHeW «ia» unm «ib» FISCO
C NPSIMOYTONIbHON BbIXOOQHOW XapaKTepuCTUKOW

U, Honyctumbiin Tok ana 1l C Honyctumbini Tok ana |l B

B (c koathdpuumeHtom GesonacHoctn 1,5), MA (c koathdpuumeHtom He3onacHoctn 1,5), MA
14 183 380

15 133 354

16 103 288

17 81 240

17,5 75 213
MpumedyaHune— [Ia HanbBonbLLKX 3Ha4YEeHWs Toka Ansl anekTpoobopyaoBanus knacca 1B BbiBeaeHbI

ansa mowHoctn 5,32 Br.

MakcumanbHas BbixogHasi MOLHOCTL Py He JormkHa npesbiwatb 5,32 BT
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G.2.2.3. JononHutenbHble TpeboBaHWsA K UCTOYHMKAM NMTaHus ypoBHs «icy FISCO

MakcumanbHbIl BbIXOAHOW TOk I, Ansi LCTOUHUKA NUTaHMs ypoBHsi «icy FISCO gorxeH onpeaenaTbesi B COOTBET-
CTBMM C HacTOSAIWUM cTaHgapTom. [Ans oueHKn MCTOYHMKOB NMTaHmst ypoBHS «ic» FISCO ¢ npsaAMOyronbHOW BbIXOAHON
XapaKkTepuUCTUKON MOXHO McCnonb3oBaTe Tabnuuy G.2.

Tabnwuuya G.2 — OueHka MakCUMarbHOIO BLIXOAHOIMO TOka A MCTOMHUMKOB NUTaHust ypoeHs «icy FISCO ¢ npsimo-
YrONbHOW BbIXOAHOW XapakTepuCTUKON

U, B Donyctumbiin Tok ans 1l C, Honyctumebin Tok gnsa |l B,
MA MA
14 274 570
15 199 531
16 154 432
17 121 360
17,5 112 319
MpwnMeyaH e — MakcumanbHasi BbIXOAHAsA MOWHOCTE P, MCTOYHMKOB MuTaHus «ic» FISCO He orpannym-
BaeTcsl.

G.3MNoneBkle ycTponcTtaa FISCO

G.3.1 O6wme nonoxeHus

HacTosiwume TpeboBaHUsi NPUMEHSIIOTCA K YCTPONCTBAM, KPOME OKOHEYHbLIX COMMacylowmnx YCTPOWCTB MCTOYHUKOB
nUTaHWsa 1M NPocToro o6opyaoBaHusl, NOACOEANHEHHBIX K UCKPODE30NacHOW LWNHE, YCTAaHOBNEHHOW BO B3PbIBOOMACHOM
30HE WIM BHE B3PbIBOOMACHOW 30HbI:

a) yCTPOWNCTBO AOMKHO MMETb MMHMManbHOe BxogHoe Hanpsbkenve U 17,5 B;

b) BbIBOAb| WWHbI JOJ1>XKHbI ObITb N30nNmMpoBaHbl OT 3eMITn B COOTBETCTBMN C HACTOALWLUMM CTaHOAPTOM,

C) BbIBOAb! WKWHbI NOMEBbIX YCTPOWCTB, NOAKITHOHYEHHbBIX K Pa3HbIM MCTOYHUKAM MUTaHUsl, OOMXKHbI ObiTb ranbBaHu-
YeCKU N30InnpoBaHbl B COOTBETCTBUU C HACTOAWMM CTaHOAAPTOM, 4yTOObI 3TU BbIXOAbl OCTaBarncb NacCUBHbIMU U UCKIIO-
4anocb MHOrOKpaTHOE 3a3eMIIEHWE LUMWHbI;

d) makcumanbHas He3almleHHasi eMkocTb C; Kaxa4oro noneBoro ycTponcTBa gorxHa ObiTb He Gonee 5 HO.
Yka3blBaTb BXOAHbIE W BbIXOA4HbIE NapameTpbl B cepTudukaTe Unm Ha 3TMKeTke He TpebyeTcsl.

€) B HOPMaribHbIX YCMOBUWSIX UMW B YCIOBUSX HENCMNPABHOCTYU, YKA3aHHbIX B HACTOAWLEM CTaHOapTe, BbIBOAb! LMHBI
OOMKHbI OCTaBaTbCsl NACCUBHBLIMU, T. €. BbIBOAbI HE AOIMKHbI SBMATHCS UCTOYHUKOM 3HEPrUM Afsl CUCTEMbI, 3a UCKIToYe-
HMEeM ToKa yTeukn He Gonee 50 MKA;

f) noneBbIM ycTpolicTBamM gomkeH ObiTb NMPUCBOEH YPOBEHb 3alUTHI U OHW JOIKHBI COOTBETCTBOBATL rpynne
anekTtpoobopyaoeanus |, nogrpynnam IIC nnm IlIC vnn nobot kombrMHaumn AaHHbIX Fpynm;

g) nonesbIM ycTporicTBam noarpynnsl 11C, npeaHasHaueHHbIM Ans YCTAaHOBKM BO B3PbLIBOOMNACHBLIX Cpefax, AOIKEH
ObITb NPUCBOEH TeMNepaTypHbIV knacc. [Ans yctporicte ana nogarpynnsl HIC, npegHasHaveHHbIX 4ns yCTaHOBKM BO B3pbl-
BOOMACHLIX Cpedax, OomkHa ObiTb onpeaeneHa MakcumarbHasi TemMneparypa noBepXHOCTY.

G.3.2 lononHuTenbHLIe TPeOOBaHUA K NONEBbIM YCTPOUCTBaAM ypoBHen «ia» unu «ib» FISCO

HononHutenbHble TPeOGOBaHMSA K MONEBLIM YCTPOWCTBAM YPOBHEW «ia» unn «ib» FISCO:

a) MMHMMarbHbIe BXOAHbIE NapamMeTpbl NONeBbIX YCTPOUCTB A0MmKHbI 66T — [ 1 380 MA u Py: 5,32 Br;

b) BHYTpeHHsI9 MHAYKTMBHOCTE MOMEBbLIX YCTPOWCTB L; AomkHa 6biTb He 6onee 10 MKIH;

G.3.3 lononHuTenbHbIe TPEe60BaHUA K NONEBbLIM YCTPOUCTBAM YPOBHA «ic» FISCO

HononHutenbHbiM TpeboBaHWeM K NOMEBbIM YCTPOUCTBaM ypoBHSA «ic» FISCO: BHYTPEHHSIA MHAYKTMBHOCTb Nore-
BbIX YCTPOWCTB L; AormkHa 6biTb He Gonee 20 MkIH;

G.3.4 OkoHe4HoOe cornacymouiee ycTpoucTBo

JInHeliHble OKOHEYHbIE COornacylolme YCTPOUCTBa, HeoOXoaMMble Ans CUCTEMbI, JOMKHbI BKIOYaTh B cebs pesnc-
TOPHO-KOHAEHCATOPHYIO CXEMY, Ha BbIXOA4AX KOTOPOW pe3ncTtop ¢ HomuHanom He meHee 90 Om coeguHeH nocrnegoBa-
TENbHO C KOHAEHCAaTOPOM HOMMHANoMm He Gornee 2,2 Mk (BKrovasi JOMYCKM).

MpumeduaHune— B craHgapte MOK 61158-2 pernameHTUpoBaHbl TPeOOBaHWS K 3HAYEHUSIM SMEMEHTOB,
HeobxoAMMbIM NpY 3KCMyaTaumu.

OkoHeuvHoOe cornacyrlee YyCTPONCTBO AOMKHO:

a) MMeTb YpPOBEHb 3alLMTbI U COOTBETCTBOBATH rpynne anekrpoobopygoBanus I, [IC nnm HIC unu kombuHaumm atmx
rpynmn;

b) noneebim ycTporicteam IIC, npeaHasHaveHHbIM A51s1 YCTAHOBKM BO B3PbIBOONACHbLIX cpedax, AOSKeH OblTe Npu-
CBOEH TemnepaTypHbIi knacc. Yerporcteam rpynnel 1IC, npegHasHayeHHbIM Ans yCTAaHOBKM BO B3PbIBOOMACHbLIX cpedax,
JomkHa ObITb NPUCBOEHA MakcumarnbHasi TemnepaTypa NnoBepxXHOCTU. Ecnu cuntaeTtcsi, UTO eMKOCTHBIW 3nemMeHT (ane-
MEHTbI) MOXET He co34aTb KOPOTKOTO 3aMblKaHusl, TO HOMMHAIbHas MOLHOCTE TAKOro pesuctopa AormkHa 6biTe 5,1 BT;
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C) UMeTb MMHMManbHbIE BXOAHbIe napameTpel U, He meHee 17,5 B;
d) 6bITb M30NMPOBAHO OT 3eMIM B COOTBETCTBUU C HACTOSILLUM CTaHAapTOM;
€) UMeTb MaKCHMarbHYI0 HE3aWMWLLEHHYIO BHYTPEHHIO WHAYKTMBHOCTE L; He 6onee 10 Mkl H.

MpumevaHuns

1 OkOHeYHble cornacyrLwue yCcTpoicTBa MOTYT BXOAMTb B COCTAB MONEBLIX YCTPOUCTB UMM UCTOYHWUKOB MUTAHMSI.

2 lNpv NpoBeadeHWM OLEeHKN 6e30MacHOCTU CHMTaETCA, YTO eMKOCTb OKOHEYHOro cornacyiouero yctporictea C; He
OKa3biBaeT BO3AENCTBMS Ha UCKpobe3onacHble CBOWCTBA CUCTEMBI.

G.3.5MNpocToe o6opynoBaHue

MpocToe obopynoBaHue, UCMonb3yemoe B UCKpobe3onacHoW cucteme, AOMMKHO COOTBETCTBOBATb TpeboBaHUSAM
HacToswero ctaHgapTa. JononHUTenbHO obWwas MHOYKTMBHOCTb U €MKOCTb K&XXAOro MPOoCcToro obopyaoBaHusl, nogkio-
yeHHoro k cucteme FISCO, gomxHbl 6biTb He 6onee 10 MKMH 1 5 HP COOTBETCTBEHHO.

MpunmedyaHwue—Npy NPUCBOEHUN TEMNEPATYPHOIO Krnacca NpocToMy 060pya0BaHMI0 B CUCTEME YPOBHEN «iay
unu «ib» HYXXHO y4MTbIBaTb, YTO MakCMmarnbHO AOMyCTUMas MOLWHOCTb cocTaenseT 5,32 BT. TemnepaTtypHbIv knacc
npocTtoro 06opyaoBaHMs B CUCTEME YPOBHS «iC» onpedensieTcsi B HOpMarnbHOM pexume 3KCriyartauum.

G.4 MapkupoBka

Kaxpgas eguHuua anekTpoobopyaoBaHns goimkHa O6biTb mapkupoBaHa cnoBom «FISCO», 3atem pgonxkHa ObiTb
ykasaHa yHKUMS 3NeKTpoobopyaoBaHusl, TO eCTb UCTOYHMK MUTaHWS, NOMeBoe YCTPOMCTBO UMW OKOHEYHOEe cornacyo-
wee ycTponcTBo. [JONOMHUTENBHO Kaxdas eauHuua anekTpoobopyaoBaHusl AomxkHa ObiTb MapkmpoBaHa B COOTBET-
CTBMM C HACTOSILLEM CTaHAAPTOM, €CMM B HACTOSILLEM CTaHAAPTE He NPeAyCcMOTPeHb! M3MeHeHus. Hanpumep, AOMKHbI
6bITb NPOMapPKMPOBaHbl HAMMEHOBaHWE U agpec M3roTOBUTENS.

Ecnun anektpoobopynoBaHne MMeeT ABOWHYI MapKUPOBKY, TaK, YTO OHO MOXET OblTb UCMOMNb30BAHO KakK B CUCTe-
me «FISCO», Tak 1 B TpagnMuMOHHON MCKpobe3onacHo camoCTOSITeNbHON cucTeMe, HeobxoaumMo NMPUHSATH Mepbl, YTO-
Obl nokasatb pasnuuus mMexay mapkvpoekor FISCO n mMapkupoBKOW Onst NPUMEHEHUsS] B CAMOCTOSATENIBHON UCKpoGe-
30MacHou cucTeme.

B mapkupoBke uctouHukoB nutaHus FISCO He TpebyeTcs ykasbiBaTb BbIXoAHble napametpbl U, 1, Co, Lo, P,
n Lo/R,. B MapknpoBKe NoneBbIX YCTPOWMCTB M OKOHEUHbIX cornacytowmx yctpoicte FISCO He TpebyeTcs ykasbiBaTh BXOA-
Hble W ocTaTouHble napametpel Ui, 4, C;, L, P, v L/R,.

G.4.1 Mpumepbl MAPKUPOBKMU

a) Vctovnmk nutanms

McToYHuK nutanmsa FISCO

Um: 250 V

[Exia] lIC

John Jones Lid

SW99 2AJ UK

Tun: DRG OOI

—20°C<Ta<+50°C

PTB Nr 01A 2341

CepwuiiHbii Homep: 014321

b) MoneBoe ycTporicTBO

nonesoe yctponcteo FISCO

ExiallC T4

Paul McGregor plc

GL99 1JA UK

Tun: RWS 001

—20°C<Ta<+60°C

¢) OkoHeYHOe cornacyloLee yCTPONCTBO

OxkoHeuvHoe cornacyowee yctponcteo FISCO

ExiallCT4

James Bond plc

MK45 6BY UK

Twn MI5 007

BAS 01 A 4321

CepuiiHbii Homep: 012345

d) MoneBoe yCTPONCTBO C ABOWMHOW MapKUPOBKOW

A McTavish plc

GL 98 1BA UK

Tun RWS 002

—-20°C<Ta<+60°C

INERIS 02 A 2345

CepwuiiHbii HOmep: 060128
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MoneBoe ycTpoiictBo FISCO
Exia HC T 4 -----m-mmmmmmmmmemmeeee
Exia llIC T6

U. 28 v

Cj: 3 nF

I;. 200 mA

L' 10 jH

P{12W

i — OKOHeuyHoe cornacytollee YCTPOWCTBO; 2 — WCTOYHWK NUTaHusi; 3 — faHHble; 4 — nepeHOCHOe OKOHEYHOe cornacylollee
YCTPOICTBO; 5 — nonesble ycTpoicTBa; 6 — MarncTpasibHblii kabenb; 7 — OTBETBMTENbHbIM Kabenb

PucyHok G.1 — Twunosas cucrtema
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Mpunoxenue H
(cnpaBo4Hoe)

UcnbiTaHKMe Ha BocnnameHeHue nonynpoBogHUKOBbIX VICKp06930ﬂaCHbIX uenen

H.1 O6wume cBegeHns

MCTOYHMKM NMUTaHWS SBNSIOTCA OCHOBHOWM YacTbio Niobol anekTpuyeckon Lenu. Ecnvm nutaHme nogaeTcs K UCKpPO-
6e3onacHbIM LensiM, PacrnonoXeHHbIM B NOTEHUMAaNbHO B3PbIBOOMACHBIX 30HAX, TO BbIXOAHbIE 3HAYEHWUS] NapaMeTpoB
MCTOYHMKa TOKa AOIKHbI ObITb MCKpOBEe3onacHbIMK.

MpumevaHuns

1B HacToAWweM NpunoxXeHnn TepMmMH «KMCTOYHUKN NMUTAHUA» ABIAETCA 06LLI,VIM noHaTnem. K UCTOYHMKaM NuTaHusa
OTHOCUTCSI MckpobesonacHoe 060pyaoOBaHUe U CTabWMIM3aTopbl TOKa UMK Lenu onTUMM3aumMmn Hanpsbkenust B 06opyao-
BaHWW.

2 Hacroslee npunoxeHne paccMaTpuBaeT BbIXOAHbLIE MapamMeTpbl MCTOUHMKA MUTAHUSA TONBKO Kak MCKpo6e3o-
nacHble.

MepBOHa4anbHO MCKPOOBE30MacHble UCTOYHMKM MUTaHWSI COCTOSINN U3 HEMOBpeXJaeMoro TpaHcdopmMaTopa, Bbir-
PAMUTENBHOIO AMOAA, CINAaXMBAIOLWLEro KOHAEeHCaTopa, 3a KOTOPLIM CredoBar TOKOOrpaHWYMBalOWMIA pe3ncTop, orpa-
HUYMBAIOWMIA MAKCMMarbHbIA BbIXOAHOW TOK. 3a BbIXOAHOE HanpsiKeHue NpUHMManu HanpskeHue Ha CriaXuBatowem
KOHAeHcaTope 6e3 Harpy3kyM WUIU HaNPSDKEHUE Ha WYHTUPYIOWMX CTabUNMTPOHax, KOTOpbIE OrPaHNYUBAIOT MakcUMarlb-
HOE BbLIXOOQHOE HarnpsiKeHue.

KpvBble n Tabnuubl B NPUNOXeHUN A OCHOBaHbl Ha 3HAYEHUSIX HaMNpPsPKeHWs, TOKA, EMKOCTU WU MHAYKTUBHOCTM,
NONy4YeHHbIX NMPU UCNbITaHUN Ha VICKpOO6p83yIOLLLeM MEXaHn3mMme npu UCnorb3oBaHUUN TakuUX MpPOCTbIX u,ene|7| NCTOYHUKA
nuTaHusl, NpyU OTCYTCTBUM BOcnnameHeHuin npy 400 obopoTax Ha UCKPOOOpasyloWweM MexaHU3Me C MCMNONb30BaHUEM
4 BonbpamMoBbIX MPOBOMOK C KagMueBbiM AuckoM. Martematudecku 37O O3Ha4aeT, 4YTo Mpu yCcrnoBuu, 4T0 OblNo
1600 nckpeHuli, BEPOSTHOCTb BOCMNAMEHEHUs1 (HA OCHOBE KOINUYECTBA MOMYYEHHbIX UCKPEHWUIM) HA Pa3OMKHYTON UMK
3aMKHYTO Lienn BbIXOAHbIX 3KMMaxX WCTOYHMKA MUTaHMs MeHee dem 6,25 - 10794, B pgelicTBuTenbHOCTM K3-3a koneba-
HUS BONbMPaMOBOW MPOBOMOKM Ha KagMUEBOM AWCKE W M3-3a Na30B Ha KagMWEBOM AWCKE YUCIO UCKPEHWW ropasgo
bonblwe. Moatomy chakTmueckasi BEpOSATHOCTb BOCMNIIAMEHEHUST HUXE.

OCHOBbIBasACb Ha OMbITHbIX AaHHbIX, BbINO NONy4YeHo, YTO Avarpamma norapudma BeposTHOCTU BOCMIaMEHEHWs
NVHENHO CBsid3aHa ¢ norapugmom Toka B Lenu (cm. pucyHok H.1). CornacHo TpeboBaHMAM HacTOAWEro ctaHaapTa
WCTOUHUKM NUTaHUS (ONs1 ypOBHEN «ia» U «ib) cumTaloTcsl COOTBETCTBYIOMMM CTAHAAPTY, TONBKO €CINY OHU UCMbITAHbI Ha
WCKpeHre npu 3HavyeHun Toka B 1,5 pasa 6onblue HOpPMarnbHOrO, C UCMblTATENbHOM CMECHI0, COOTBETCTBYIOWMM Onpeje-
NEeHHOW rpynne.

Ha ocHoBe cBSA3M BEPOSAITHOCTM BOCMITAMEHEHMS U TOKA, YKA3aHHOMO Bbile, TAaKON UCTOYHUK NUTaHUsl nmen 6bl npu
HOpPMaribHOM TOKe BEepOsiTHOCTb BOCINamMeHeHust MeHblue 1,16 - 10706,

HO,qBO,qFl UTOI, UCTOYHUKN NMUTAaHUA CHUTAKOTCA YOOBNETBOPUTENIbHBIMU, €CIN obecneunBaeTcA BEPOATHOCTL BOC-
nnameHeHNs1 MPU Pa3MblkaHUM U 3aMbIKAHUM BbIXOOHbLIX COEAMHEHWI UCTOYHMKA NMUTaHus meHee 1,16 - 10796,

Mpu ganbHerwem pasBUTUN KOHCTPYKUUM UCTOYHMKOB NMUTaHMs Oblnv BBeAEHbI CIOXHbIE Lenu, koTopele obecne-
uMBany UcKpobe30NacHOCTb He TOMBKO C MOMOLLBIO OFPaHNYEHUsT TOKa, HanpsPKeHUsl, UHAYKTUBHOCTU U €MKOCTM, HO U C
NOMOLLBIO MCKYCCTBEHHOIO OFPaHUYeHUst NPOAOIKMTENBHOCTM paspsaga Unu orpaHUYeHnemM HanpsiKeHUsl, MEHSIIOLWUM-
csl Ha nepeknyanwmux KoHTaktax. CTaHgapTHbIe MCMbITaHWA C MPUMEHEHUEM MCKpoobpasylLwero mexaHmama cranu
HeyA0BNETBOPUTENBHLIMU MO HECKONBKUM NPUYMHAM:

- He BO3MOXHO YBENUYMBATL TOK UM HanpsikeHwe B MCTOYHMKAX NuTaHusl gns obecneveHms Heobxoanmoro
KoathmumeHTa 6esonacHocTu 1,5, Tak Kak XapakTepUCTUKUN Lenen B GOMbLIMHCTBE CriyvyaeB TPYAHO U3MEHUTH;

- UICTOYHMK HE MOXET CO34aBaTb YBENMYEHHbIA TOK UMW HaNpshKeHWe K3-3a OrpaHuYeHunsl B HOMUHanbHbIX napa-
MeTpax ero KOMMOHEHTOB;

- UBMEHEHUA UCTOYHUKE TOKa, yBENMYMBAKOWMNE 3HAYEHUS TOKa WUIMU HanpsaXeHusd, USMEeHSAIT CXeMy CUHXPOHU3a-
UMK 1 cnegoBaTteslbHO U3MEHSIIOT XapaKTepUCTMKU Lenu.

B Takmx cnyyasx obblMHO CHMTaNoChk 4OCTATOYHBbIM 0BecneunTb KoadpdprumeHT 6e30NacHOCTH 3a CHET yBeNnuYeHus
YYBCTBUTENBHOCTU WCNbITATENBHOW ra3oBoOW CMecH, UCMonb3ys Lenu B cMecu, obecnevmBarollen koadduumeHT 6eso-
nacHoctn 1,5. [laHHOEe MchbiTaHWe NPOBOAUIIOCH C UCTOYHUKOM MUTAHMS UCMbITATENbHOW ra30BOM CMEChIO C YBENUYEH-
HbIM KO3hMLUMEHTOM Ge30nacHOCTM ANA MOABEPXKAEHUS, YTO HE MPOUCXOAMT BocrnnameHenust npu 400 obopoTax Ha
UCKPOOBPAasyIoLLEM MEXaHU3ME MPU YCIIOBUM, YTO BEPOSITHOCTL BOCMNameHenns MeHee 6,25 - 10794, Beino gonyuueHo,
YTO B HOPManbHbIX YCIIOBUAX BEPOATHOCTb BOCNnamMeHeHus 6yaet menee 1,16 - 1079,

HeCMOTpﬂ Ha TO, YTO B HEKOTOPbIX ClyYadaX UCTOYHUK NUTaHUA OblN UCMbITaH € BEPOATHOCTBIO BOCNIamMeHEeHnsA
mMeHee 6,25 - 10~%4 B rasoBoii cmecu ¢ koathumumeHToM BeaonacHocTu 1,5, OH He obecneunBan BepOSITHOCTM BOCMNa-
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meHeHnst 1,16 - 10796 B HOpMasibHbIX YCIOBUSIX, MOTOMY YTO UCTOYHMK NWUTaHWsi He obecnevnBaeT IMHENHOIO OTHOLe-
HWS norapugma BeposITHOCTU BOCMIAMEHEHNs K norapudmy Toka. 370 BbI3Baro 06eCrnokOeHHOCTb, U NOAoOHbIE UCTOY-
HUKM NMUTaHMA He paccMaTpuBanuch kak obecneuvBatowme Tpebyemyto BEpOATHOCTb BOCMIIAaMEHEHUS NPU HOpMarb-
HOM TOKe.

HacTosilwee npunoxeHne coaepXmMT MeTOAbl UCTbITAHUS TaKMX CNOXHbIX uenel nutanms. [na gocTmxeHms Ko-
acbmumeHTa 6€30NacHOCTM MPUMEHSIIOT MCMbITATENbHYIO rA30BYI0 CMECh C YBENIMYEHHOW YyBCTBUTENBHOCTBLIO (cornac-
Ho 10.1.3.2).

HeobxoaMmo NpoBOAWTL UCTbITAHUSI C UCMONB30BaHWEM UCMbITATENbHONM ra30BOM cmecu ¢ koadhduumneHTom be-
3onacHoctn 1,5 n ybegusumck, Yto npu 400 obopoTax He NPOUCXOAUT UCKPEeHW. [JaHHOe uChblTaHue NpOoBOAUTCS ANs
NOATBEPXKOEHNS COOTBETCTBUSI 06s3aTenbHbIM TPpeboBaHMAM HacTOSILLEro ctaHaapTa, onpeaeneHHbim B 10.1.4.

Heobxoammo npoBecTy AONONHUTENbHBLIE UCTbITaHUs], YTOObI yOeauTbesl, YTO LieMnb MNOKa3biBaeT OTHOLEHNE MEX-
4y BO3MOXHOCTbIO BOCMNIaMeHeHUs1 1 koadhduumeHTom 6e30MacHOCTU UCMbITATENBHOIO rasa Ansa NoATBEPXAeHWs, YTO
npu HopmMmarnbHOM TOKEe U €dUHOM KOSqu)I/ILI,VIGHTe Bes3onacHoCTM rasa pocturaeTca AonyctmMo HMU3KOE 3HadYeHue BOC-
nnameHenuss 1,16 - 10796, [MpoBoauTcs UCMbITAHME WCTOYHMKA NWUTAHMS C ra3oBOi CMechlo ¢ koadduLumeHTamm 6e3o-
nacHoctn SFx = 1,5, SFy = 2,0, SFz = 2,5. Vicnonb3yeTcs rpacdmk BEposiTHOCTU BocMnaMmeHeHus koadduumeHTa besonac-
HOCTW B ABOWHOM Norapugmmuyeckom maclutabe. MoaTBepXaeHO NpU UCMbITAHUAX, YTO €CNU NMPU AaHHbIX kKoadhduumneH-
Tax 6e3onacHoOCTU He BbINO BOCNNAMEHEHUIA WM BOCMMAMEHEHWST MPOUCXOAUNW, cnag MonynpoBOAHWKOBOIO UCKPO-
6e30nacHoOro MCTovHMKa NuTanus Gonblwe, Yem anst NpocThiX uenen. Takke cnad nonyrnpoBOAHWMKOBOIO Mckpobesonac-
HOTro UCTOYHMKA MPOAOIIKAET YBENUUMBATBLCS, NOCKONbKY KO3MMUUNEHT 630NacHOCTU CHUXaETCsl, MO3TOMY rapaHTupy-
€TCsl, YTO NPU HOpMAasibHOM TOKE U eAUHOM KoadduumeHTe 6e30MacHOCTU BEPOSITHOCTb BOCMIIaMEHEHNSI MEHbLUE, YeM
AN NPOCTON Lenu, 4to mexbwe 1,16 - 1006,

HacTosiwee npunoxeHne noaxoauT Ans NONynpOBOAHUKOBLIX MCKPOBEe30nacHbIX UCTOYHUKOB MUTaHUSI MO TOKY
UM HanMpsKEHWIO, KOTOPbIE OrpaHuWYMBaIOT MW NPEepbIBAlOT TOK, KOrAa 3Ha4YeHue ToKa MW HanpsbkeHusl NpeBblluaeT
npegen, Ho BOCCTaHaBNMUBaKOTCA AOCTATOYHO 6bICTpO Mexagy nocnenoBatesibHbIMU 3aMblKaHUAMN UMW pa3MblKaHUAMU
NPOBOOKM W OUCKOM MCKPOODpasyloLwero MexaHnama, Tak YTO OHM BO3BpaLLaloTcsl K HopmanbHol pabote Ao cneayto-
LLero 3amblkaHWUsi UKW pasMblkaHUsl MPOBONOKU. [JaHHOe MPUOXEHUE HEe PacnpOCTPaHSIeTCs HA UCTOYHWKM MUTaHWs,
KOTOpPbIE OTKMKYalTCA Ha NPoAOIKUTENbHbIE NMepuodbl, Korga 3HadeHunsa ToKa Unn HanpsiXeHus npeBbllUeHbl. B Takux
crny4asix JOJIKHO MCnornb3oBaTbesl nNpunoxexue E.

H.2 UcnbiTaHue

McTouHMK nuTaHms A4omkeH OblTb UCMbITAH C UCMNOMb30BaHUEM UCKPOOOpasyloLlero MexaHnaMma B Cneayowmx
cnyyasix:

a) 400 ob6opoToB C NMPUMEHEHUEM UCMbITATENBHOW ra3oBon cMmecu, obecneumnBarowmii koadpdmumeHT 6e3onacHo-
ctn 1,5, 6e3 HabnogaeMblX UCKPEHWI 1

b) gononHuTeneHble UCMbITaHWS, Kak NpeaycMoTpeHo B Tabnuue H.1, ana rapaHtum Toro, YTo BEPOSITHOCTb BOC-
nnameHeHusl Npu eauHoOM koadbuumeHTe 6e3onacHOCTV ByaeT AOCTATOHMHOW W HMXE, YeM Af1sl MPOCTOW Lienu.

HekoTopble M3 ra3oBbiX CMeCel, COOTBETCTBYIOWMX ANS1 YKA3aHHbIX Bbllle WUCMNbITAHUIA, U COOTBETCTBYIOLLME TOKU
ANsl KanvbpoBKK, NCNOMb3yOLWWe CTaHA4APTHYIO KanmbpoBOUHYI0 cMmech 24B 95 mIH, npwBegeHbl B Tabnuvue H.2.

CokpalweHue NY B nocnegoBatenbHOCTU UchbITaHui Tabnuubl H.1 o3HavaeT ucnbiTbiBaeMoe yCTPOWCTBO, KOTO-
poe ABMSeTcs UCTOUYHMKOM NUTaHusl B 060pYAOBaHWM C MPUMEHSIEMbIMU HEUCMPABHOCTSIMU B COOTBETCTBUMN C YPOBHEM
3alNTLl U YCTaBKaMu HanpsikKeHUst U ToKa Ha MakCMMaribHblX 3Ha4YEHUsIX B npegenax gOMyCKOB KOMMOHEHTOB Lenw.
KoadhpmumeHTsl 6e30NacHOCTM HEe NMPUMEHSIIOTCS K TOKY WIU HANPSBKEHUIO, OHWM MPUMEHSIIOTCA K UCMbITATENbHbLIM raszam.

Tam rge nocnegoBaTenbHOCTL UCMbITaHWi B Tabnuue H.1 TpebyeT ncnonb3oBaHus NpocTon Lenu, Byaer nenonb-
30BaTbCsA NAbOPATOPHLIN UCTOYHUK MWTAHWSA C YCTABKOW HanpsikeHus Ha U, ncnbiTbiBaeMoro o6opyaoBaHusi, TOKOM
3aMblkaHWsl Lenu, orpaHuYeHHbIM o0 I, neneiteiBaemMoro o6opyaoBaHUsl ¢ NOMOLLBIO MOCINeA0BaTeNbHbIX PE3UCTOPOB,
OrPaHUYMBAIOWMX TOK, U C HU3KON MHOYKTUBHOCTHIO.

Tabnuua H.3 aBnsietca npumepoM uenu, nocregoBaTeribHble UCMbITAHUS] KOTOPOW COOTBETCTBYET TpeboBaHMAM
Tabnuubl H.1. Mpaduk gaHHOM Lenn ykasaH Ha pucyHke H.1, 0603Ha4eHHbIn «Pr — Tabnuua H.3 — cooteeTcTBYET». ECnn
rpachvk JaHHON Lenu cpaBHUTL C rpacuKoM NPOCTON Lenun, 06o3HaveHHoro Pr — npocTas uenb, OH MOKa3bIBaeT, YTo Npu
BonblUeM KONUYECTBE BOCMNAMeEHEHUI ¢ Gornee BbICOKUM koadhdbmumeHTom npu 1,67 n 2,5 koachduumeHT 6e3onacHoc-
TU CHUXAETCS U BEPOSITHOCTb BOCMNIAaMEHEHUs1 CHUXKaeTcsl BbicTpee, Yem Anst NPOCTON Lenu 1, criegoBaTtenibHo, MMeeT
JONyCTMMO HWU3KOe 3HadeHue, Tak Kak koadduumneHT 6e3onacHocTn ynan 6bl 40 eguHuLb.

Tabnuua H.4 sBnsietcs npumepom  Lenu, NocnegoBarefibHble UCMbITaHWS KOTOPOW He COOTBETCTBYET TpeboBa-
Husim Tabnuubl H.1 rpacduk gaHHon uenu nokasaH Ha puc. H.1, o6o3HaveH «Pr — tabnuua H.4 — He COOTBETCTBYETY.
Ecnv rpadhmk gaHHON uenn cpaBHUTL € rpadhmkom NpocTon Lenu, o6o3HauveHHoro Pr — npocTtas uenb, TO OH NokasbiBa-
€T, YTO MpPU MEeHbLUEM KONMYecTBe BOCMnaMeHeHuln ¢ bornee BbICOKUM koadhduumeHTom GezonacHocTu npu 1,67 n 2,56
Ko3a(bhMumneHT 6e30NacHOCTU CHUXAETCsl U BEPOATHOCTb BOCMIIAMEHEHMSI HE yMeHbLuaeTcsl bbicTpee, Yem Ansi NpoCToN
uenu, n cregoBaTeribHO, OHa He CKITOHSIETCA (He NpubnuxaeTcs) K AoMyCTUMO HU3KOMY 3HAYEeHWI0, Tak Kak koadhdu-
umMeHT BesonacHocTM ynan 6bl 4O eauHULbI.
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Ta6nwua H.1— MNocnegoBaTenbHOCTb UCMLITAHUN

roCT P M3K 60079-11—2010

Has Ha OCHOBe 4Yucna
BOCMNITAMEHEHUIN K YNCNY
WCKPEHUI AN NpPOCTON
uenwu

Ne OnucaHue rpacda «x» rpada «y» rpada «z»
1 | YctaHoBneHHbIV koahdu-| 1,5 1,67 o 2,0 2,000 2,5
umMeHT 6e30nacHoOCTU
2 | Onpepenenne kanubpo-| (mok koHmMponsHOU uernu, | (Mok KoOHMponsHoU yenu, | (MoK KOHMponsHOU yenu,
BOYHOIO 3Ha4YeHus TOKa| ykasaHHbill 8 mabnuye 7) | ykasaHHbil 8 mabnuye 7) | ykasaHHbill 8 mabnuye 7)
Aans 24VV 95 mH KOHT-| (yemanoenenHbil kK0agh- | (ycmanosneHHsil koach- | (yemaroeneHHsill koaghebu-
polibHOn uenn ¢huuyuenm 6esonacHocmu) | huyuenm 6esonacHocmu) | yuenm 6esonacHocmu)
3 | KoHTponbHasa ucnbiTa-| Mcnoneayite T1abnuuy H.2, | Ucnoneayinte tabnuuy H.2, | UcnonbayiTe tabnuuy H.2,
TenbHasi CMecb ecnu Heobxoaumo ecrnn Heo6xogumo €ecrnv Heo6xoaumo
4 | Tok KOoHTpornbHOWM uenn | MamepuTb, ncnonb3ya 24 V | Nameputb, ncnonbsys 24 V | Usmeputb, ncnonesysa 24 V
95 mH koHTponbHOM uenu | 95 mH koHTponbHOM Lenu | 95 mH KOHTPONBHON Lenu
5 | Mony4yeHHbIn Koaddnum-| SFx = SFy = SFz =
eHT 6e3onacHocTn (#on-| (mok koHmMponsHoU yernu 8 | (MoK KOHmMpPOosHOU yenu | (mok koHmponsHoU uenu 8
XeH 6bITb B gnanasone, | mabnuye 7) 8 mabnuye 7) mabnuye 7)
onpepeneHHom B 1) (monyqeHHbIl Kanubposouy- | (mony4eHHsll Kanubpoeoy- | (monyyeHHbIl Kanubposoy-
HbIl MOK) HbIl MOK) HbI MOK)
6 | KonuyectBo o6opoToB| 4000 400 40
ANs1 NCMbITbIBAEMOTO YCT-
poricTBa
7 | KonuyectBo wmckpenuii| 16000 1600 160
Ansi ymcna obopoToB., yka-
3aHHbIX Bbille
8 | UcnbiTbiBaemoe obopy-| Nx Ny Nz
JoBaHue, UcnblTaHHoe C
Konn4yecteoM 060pOTOB B
COOTBETCTBUM C 6 1 KONU-
YeCTBOM MOJSTyHEHHbIX UC-
KPEHUN
Ny Nz
9 | BeposTHocTb, paccumn-| Px = NX = X Pz =NZ
P , P 6000 Y = 1600 160
TaHHasi Ha OCHOBE 4WuC-
na BOCNMaMeHeHWn K
YUCIY UCKPEHWN
10| BoamoxHoe cooTtBeT-| Ecrm Px =0, unu Py = 0, unm Pz = 0, ucnbiTeiBaeMoe 060pygoBaHne COOTBETCTBYET.
cTBME Ecnu Bce 3HaveHnst He paBHbl 0, TO nepenguTe k wary 11
11| Mpoctas uenb (coctos-| Na Nb Ne
was m3 nabopaTopHoro
MCTOYHUKA NMUTaHUS U pe-
3uctopa, orpaHu4nBal-
Lero TOK), McnblTaHHas,
KaK ykasaHo B 8, n konu-
YEeCTBO MONYYEHHbIX BOC-
nnamMeHeHun
12| BepostHocTs, pacuntan-| Pa = Na = _Nb_ pc = Ne.
P . P 16000 Pb = 1500 160
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OkonyaHue mabnuusi H.1

No

OnucaHue

rpacpa «x»

rpacha «y»

rpaca «z»

13

PacyeTt cooTBeTCcTBUA

MenbiTeiBaemoe oGopynoeaHme npowno ucneiTaHune, ecnun cnegywuwmne ycrioBus Bbl-

MONMHEHbI:

(log Px) < (log Pa) unn Px < Pa

(log Py —log Px) = (log Pb — log Pa), or

(log Py —1log Px)

Py . Pb

Px = Pa

> (log Pz —log Py) i Py
(log SFy — logSFx) ~ (log SFz — logSFy)

)log

Px

SFz
SFy

Pz
> (B

SFy

)log SFx

Tabnuua H2— KoacpduumeHt 6esonacHocTn, obecneumBaeMbli HECKONBKMMMW B3PbIBOOMACHBIMW UCTbITAaTeNbHbI-

MW CMECSIMU, KOTOpble MOTYT OblTb MCMONb30BaHbl AN UCNbiTaHui B Tabnuue H.1

lpynna n noarpynna snekTpoobopynoBaHus

CocTtaBbl B3pbIBOOMACHbLIX Tok B Ka-
UcnbITaTeNbHbIX CMECcen, NuBpOBOYHOI A B Ic
% K obbemy B BO3gyxe uenu, mA
(8,3 £ 0,3) % meTaH 110—111 1
(5,25 % 0,25) % nponaH 100—101 1,089—1,11 1
(52 = 0,5) % Bogopopn 73—74 1,49—1,52 1,35—1,38
(48 = 0,5) % BogoOpOA 66—67 1,64—1,68 1,49—1,53
(7,8 £0,5) % 3tmneH 65—66 1,67—1,7 1,52—1,55 1
(38 = 0,5) % Bogopon, 43—44 2,5—2,58 2,27—2,35 1,47—1,53
(21 = 2) % BoaoOpoA 30—30,5 3,6—3,7 3,27—3,36 2,13—2,2 1
(60 £ 0,5) % Bogopoa/(40 + 0,5) % 20—21 5,23—5,55 4,76—5,05 3,09—3,3 1,42—1,53
Kncnopon

(70 £ 0,5) % Bogopoa/(30 + 0,5) % 15—15,3 — — — 1,96—2,03
kucnopoa nog aaenenvem 0,22 MPa

Tabnwuuya H3 — MNpumep uenu ans rpynnel | ¢ xapakrepuctnkamu, nokaszaHHbIMK

COOTBETCTBYET MOCINEeAOBaTENbHOCTU UCMbITaHWi Tabnuubl H.1

Ha kpweon ll, pucyrHok H.1,

Ne OnucaHue rpacda «x» rpada «y» rpada «z»

1 | YcrtaHosnenHbit koagpdu-| 1,5 1,67 pno 2,0 200025
umeHT 6e3onacHoOCTU

2 | Onpepenenne kanubpo-| 110_mA _ 73mA 110_mA 110_mA
BOYHOrO 3Hauenust Toka| (1,5) (1,67 — 20) ~ 66 po 55 mA (20-25) - 55 fo 44 mA
ana 24 V 95 mH koHT-
pPONbHON uUenu

3 | KoHTponbHasa wucnbita-| 52 % Hy: 48 % Bo3ayxa | 48 % H,: 52 % Boaayxa 38 % H,: 62 % Boaayxa
TenbHasi cMecb

4 | Tok kOHTponbHOW Uenn | 73 MA 66 mA 44 mA
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OkonyaHue mabnuusi H.3

roCT P M3K 60079-11—2010

No

OnucaHue

rpada «x»

rpaca «y»

rpaca «z»

5

Mony4yeHHbIN KO3 DULM-
eHT BesonacHocTn (gon-
XXeH 6bITb B AnanasoHe,
onpegeneHHom B 1)

_ (110_mA) _
= (73_mA) ~

HopmanbHoe 3HauveHue
3anuck SFx = 0,17609

SFx 1,5

(110_mA)
(66_mA)

HopmanbHoe 3Ha4deHue
3anuce SFy = 0,22272

SFy = =167

(110_mA)
(44_mA)

HopmanbHoe 3HaveHne
3annce SFz = 0,39794

SFz = =25

KonnuectBo o6opoToB ans
MCMbITEIBAEMOIO YCTPON-
cTBa

4000

400

40

KonnyectBo WCKpeHUN
anst ymcrna obopoToB, yka-
3aHHbIX BbllLe

16000

1600

160

McnbiTeiBaEMOE yCTpOn-
CTBO, MUCNbITAHHOE C KOMNU-
4ecTBOM 060OpPOTOB B COOT-
BETCTBMU C 6 U KOnn4e-
CTBOM MOJSyYEHHbIX UCKpe-
HUN

Nx = 1 BocnnameHeHue

Ny = 9 BocrnnameHeHwn

Nz = 80 BocnnameHeHumn

BeposaTHOCTb, paccunTaH-
Has Ha OCHOBe uwucna
BOCMIaMeHeHNn K Yncny
NCKPEeHUN

=1
PX= 16000

3anuck Px = — 4,20412

=625x%x107°

-9 _ -3
Py 1600_5,6><10

Banncs Py = — 2,25181

- 80 _ —1
Pz= 160_5,0><10

3anucs Pz = — 0,30103

10

BoamoxHoe
cTBUE

COOTBET-

Px =0, Py+0, Pz+0, nepentn k 11

11

MpocTtasa uenb (cocTos-
was u3 nabopaTopHoro
WNCTOYHMKA MUTaHUSA U pe-
3ucTopa, orpaHu4unBalo-
Wero TOK), UcCrnblTaHHas,
KakK ykasaHo B 8, u konu-
YeCTBO MOSY4YeHHbIX BOC-
naMmeHeHun

Na =10 BocnnameHeHui

Nb = 3 BocnnameHeHui

Nc = 32 BocnnameHeHun

12

BeposiTHOCTb, paccunTaH-
Hasl Ha OCHOBEe Yncna BoCc-
nnamMeHeHUn K Yncny uc-
KPEHWI st NPOCTON Lenu

- 10 _ -4
Pa= 16000 =6,25%x10

Banuck Pa = — 3,20412

-3 _ -3
Pb = 1600 =188 x10

3anuck Pb = — 2,72584

- 32 _ -1
Pc 160_2,O><10

3anuck Pc = — 0,69897

13

Pacuet cooTBeTCcTBUA

WcnbiTaTensHoe yCTPOMCTBO MPOLLIIO MCMbITAaHWE, MOCKOIIbKY:

(3anncb Px) < (3anucb Pa)? [a, nockonbky — 4,20412 < — 3,20412

(3anncb Py — 3anuck Px) > (3anuce Pb — 3anuch Pa)?

[a, nockonbky (— 2,25181 + 4,20412 = + 1,95231) > (— 2,72584 + 3,20412 = +

+ 0,47828)
(log Py — logPx)

(log Pz — logPy) ,

(log SFy — log SFx) 2 (log SFz — logSFy)

(—2,25181 + 4,20412)

[a, nockonbky {

(0,22272 — 0,17609)

N { (-0,30103 + 2,25181)

(0,39794 — 0,22272)

=111 333}

= 41,868} >
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Tabnwuua H4 — lMNpumep uenn ans rpynnel | ¢ xapaktepmucTukamu, nokasaHHbiMu Ha kpveon Il pucyHok H.1, He
COOTBETCTBYET NMOCNEeAOBaTENbHOCTM MUCNbITaHWMI Tabnuubl H.1

No

OnucaHue

rpacda «x»

rpaca «y»

rpada «z»

1

YCcTaHOBMNEHHLIN KO3 K-
umMeHT 6e3onacHoOCTU

1,5

1,67 no 2,0

2,0 po 2,5

OnpegeneHne kanubpo-
BOYHOIO 3Ha4YeHus TokKa
ansa 24 V 95 mH koHT-
PONBHON uUenu

110 mA

W:RmA

110 mA
(1,67 — 2,0) = 66 A0 55 MA

110 mA
©0-25) =55 0044 mA

KoHTponbHasa wucnbiTa-
TernbHasd cCMecCb

52 % H, : 48 % Bo3gyxa

48 % H, : 52 % Bo3gyxa

38 % Hy : 62 % BO3ayxa

ToK KOHTPONbHOW Uenu

73 mA

66 mA

44 mA

Mony4eHHbIn Koahpnum-
eHT 6e3onacHocTn (gon-
XeH ObITb B guanasoHe,
onpepeneHHom B 1)

_(10mA) _
T 73mA)

HopmanbHoe 3Ha4veHune
3anucb SFx = 0,17609

SFx 15

(110 mA)
(66 mA)
HopmanbHoe 3Ha4eHne
B3anuck SFy = 0,22272

SFy = =167

(110 mA)
@4mA) ~

HopmanbHoe 3Ha4veHne
3anuck SFz = 0,39794

SFz = 25

KonunuectBo o60opoToOB
NS UCMbITBIBAEMOTO YCT-
poncrtea

4000

400

40

Konn4yecTtBO WuCKpeHUMn
Ans yncna obopoToB, yKa-
3aHHbIX BbllUE

16000

1600

160

McnbiTbiBaemoe obopy-
aoBaHuWe, UCnbliTaHHOE C
KonnyectBoM 060poTOB
B 6 1 KONMYECTBOM MOnNy-
YEHHbIX UCKPEHUN

Nx = 6 BocnnameHeHun

Ny = 1 BocnnameHenve

Nz = 1 BocnnameHeHue

BeposATHOCTBL, paccumn-
TaHHasi Ha OCHOBE 4WuC-
na BOCMNITAMEHEHUN K
YNCITY UCKPEHWI

(6)
16000

3anuck Px = — 3,42597

Px=

=375x 1074

-1 _ -4
Py —1600_6,25><10

3anuck Py = — 3,20412

=1 _ —4
Pz 160 =6,25x10

3anuce Pz = — 2,20412

10

BoamoxHoe
cTBUE

cooTBEeT-

Px#0, Py#0, Pz+0, nepentn k 11

11

MpocTas uenb (coctae-
neHHas n3 nabopaTopHo-
ro UCTOYHMKA MUTaHUA U
peauctopa, orpaHu4nBa-
IOLLEro TOK), UCMbITaHHAs,
KaK ykasaHo B 8, w konu-
4yecTBO I'IOJ'IyLIeHHbIX BOC-
nnaMmeHeHumn

Na = 10 BocnnameHeHun

Nb = 3 BocnnameHeHust

Nc = 32 BocnnameHeHus

12

BeposATHOCTbL, paccuu-
TaHHasi Ha OCHOBE 4yucna
BOCMNITAMEHEHUIN K YncCny
VCKPEHUM ANs1 NpoCcTomn
uenm

- 10 _ -4
= 16000 =6,25x10

Log Pa = — 3,20412

Pa

Pb=-3 _—-188 x 1073

~ 1600
Log Pb = — 2,72584

- 32 _ -1
Pc 7 0_2,0><10

Log Pc = — 0,69897
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OkoHuaHne Tabnuubl HA

Ne OnucaHue rpaca «x» rpacha «y» rpacha «z»

13 Pacuet cooTBeTCTBUA WcnbiTaTesibHOE YCTPOMNCTBO HE MPOLLIO UCTbITaHWe, MOCKOSbKY:
(log Px) < (log Py)? fa, notomy uto - 3,42597 < - 3,20412
(log Py - log Px) > (log Pb — log Pa)?
Het, notomy uto (- 3,20412 + 3,42597 = + 0,22185) He Bbllwe, Yem (- 2,72584 +
+3,20412 =+ 0,47828)

(log Py - logPx) > (log Pz - logPy) O
(log SFy - log SFx) ~ (log SFz - log SFy) '

[ (-3,20412 + 3,42597)

{ (022272 - 0,17609) 475766 He Bbille, Yem

HeTt, noTomy 4to

[(-2,20412 + 3,20412)
[ (0,39794 - 0,22272) ’

KoadhdmupeHT 6e30nacHOCTY MCnbITaTeNbHOro rasa

(03] - npocTas uenb;
------ m---—-----Tabnuua H.3 - npoxoaur;
------ A----------Tabnuua H.4 - He npoxoaut

PucyHok H1 — KoadhdmumeHT 6e30mMacHOCTM B 3aBMCMMOCTM OT BEPOSITHOCTU BOCM/IaMEHEHMs
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Mpunoxenue OJA
(cnpaBo4Hoe)

CBefgeHnsA o cCOOTBETCTBUUN CCbINOYHbIX MeXAyHapOoAHbIX CTaHAAPTOB CCbINTIOYHbLIM
HauuoHanbHbIM cTaHaapTam Poccuiickon ®degepauumn

Tabnuua OAA

OGo3Ha4YeHne CCbINOYHOro g)f:;::_ O6o3HavyeHne N HaMMeHOBaHMe COOTBETCTBYIOLLEro

MEeX[AyHapo4HOro craHaapra CTBUS HaUWOHaNbLHOro cTaHaapTa

M3K 60079-0 MOD FOCT P M3K 60079-0 — 2007 «BspbiBoonacHble cpegbl. YacTe 0. O6opy-
poeaHve. Obwue TpeGoBaHMsA»

M3K 60079-7 IDT MOCT P M3K 52350.7 — 2005 (M3K 60079-7:2006) «3nekTpoobopynoBa-
HVMe Ans B3pbIBOONACHbIX ra3oBbix cped. YacTtb 7. lNMoBbiweHHasa 3awmTa
BMAa «e»

M3K 60079-25 IDT MOCT P M3K 60079-25 — 2008 «BapbeiBoonacHble cpeabl. Yacte 25. Uc-
KpobGe3onacHble CUCTEMbI»

M3K 60085 — *

M3K 60112 — *

M3K 60127 — *

M3K 60317-3 — *

M3K 60317-7 — *

M3K 60317-8 — *

M3K 60317-13 — *

M3K 60529 MOD FOCT P 14254 — 96 (M3K 529 — 89) «CteneHun 3awmTbl, obecrneumsae-
mble obonoukammn (kog IP)»

MO3K 60664-1: 2007 — *

M3K 60664-3 — *

ANSI/UL 248-1 — *

M3K 61086-1:2004 — *

M3K 61158-2 — *

UL 1642 — *

M3K 62133 — *

M3K 62013-1 MOD MOCT P 52065 — 2007 (M3K 62013-1 — 2005) «[0noBHble CBETUNBHUKA

ANsi NPUMEHEHMS B LWaxXTax, onacHblx no razy. Yactb 1. O6wume tpeboBaHus
M MeToAbl UCMbITaHUWA, OTHOCSLLMECS K B3PbIBO3aLUMLLEHHOCTMY

COOTBETCTBUA CTaHOAPTOB!

- IDT — ngeHTnYHbIE CTaHAAPThI;
- MOD — moanuumpoBaHHbie CTaHOAPThbI.

* CoOTBETCTBYIOWMI HALUMOHANbHLIM CTaHAApT OTCYTCTBYET. [10 ero yTBepaeHusl pekoMeHayeTcsl NCnomnb3o-
BaTb MepPeBOj Ha PYCCKUI SA3blK AaHHOIO MeXOyHapOAHOro craHgapta. [epeBog AaHHOrO MeXAyHapOAHOIO CTaH-
AapTa Haxogutes B PegepanbHOM MHDOPMALMOHHOM (DOHAE TEXHWUUECKMX PErNaMeHTOB M CTaHA4APTOB.

MpuMeyaHune— B HacToswel Tabnmue MCNonb3oBaHbl CNeayowme YCnoBHble 0603HAYEHNST CTEMNEHN
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(2]

(3]

(4]

IEC 60050-426:1990

IEC 60079-15

IEC 61086-1:2004

IPC 2152

roCT P M3K 60079-11—2010

BuGnuorpadusn

International Electrotechnical Vocabulary (IEV) — Chapter 426: Electrical apparatus for
explosive atmospheres

Electrical apparatus for explosive gas atmospheres — Part 15: Construction, test and
marking of type of protection «n» electrical apparatus

Coatings for loaded printed wire boards (conformal coatings) — Part 1: Definitions,
classification and general requirements

Standard for Determining Current Carrying Capacity in Printed Board Design
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