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MNpeancnosue

Llenn, ocCHOBHbIE MPUHLMMbLI 1 NOPSAAOK NpoBeAeHUs paboT No MexrocyfapCTBEHHON cTaHAapTusaunmn
yctaHoBneHbl TOCT 1.0—92 «MexrocygapcTBeHHass cuctema crtaHgaptusaumn. OCHOBHbIE MOSIOXEHURA)» U
FOCT 1.2—2009 «MexrocygapcTBeHHass cuctema ctaHgapTtusaunn. CtaHgapTbl MeXrocyapcTBeHHble, npa-

BuUna n pekomeHgauynm no Me)KFOCyﬂ,apCTBeHHOﬁ cTaHgapTusaumu. MpaBuna pa3p360TKVI, NPUHATUA, NpUmMe-
HEeHWsl, 0OGHOB/IEHNSA N OTMEHbI»

CBefeHVs 0 cTaHaapTe

1 NMOATOTOB/NIEH ABTOHOMHOW HeKOMMepYeckoli HauuoHanbHOW opraHusauunein «Ex-cTaHaapT»
(AHHO «Ex-cTtaHgapT»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio n metponorum (PoccTaH-
AapT)

3 MPUHAT MexrocygapCTBeEHHbIM COBETOM MO CTaHAapTU3auuMu, MeTposiorum n ceptudmkaumm (npo-
TOKON OT 3 gekabpsa 2012 r. Np 54-M)

3a NpuUHATUE nporosiocosasnn:

KpaTkoe HaumeHoBaHue cTpaHsl Kopg cTpaHbl no MK CokpaljeHHOe HauMeHoBaHue

no MK (MCO 3166) 004-97 <NCO 3166)004-97 HaluWoHaNbHOMo opraHa no ctaHgapTusalmnmn
Asep6aiigpkaH AZ AscTaHgapT
ApmMeHust AM MUWH3KOHOMUKM Pecny6nmkn ApMeHust
Benapycb BY lFoccraHgapT Pecny6nvkn Benapycb
KazaxcTaH Kz FocctanpapT Pecnybnvkn KasaxcraH
Kuprusumsa KG KbipreisctaHgapT
Poccusa RU PoccTtaHgapT
Y36ekuctaH uz YactaHpapT

4 Mpuka3om degepanbHOro areHTCTBa MO TEXHUYECKOMY peryimpoBaHUio U MeTponorum ot 27 gekabps

2012 r. N0 2074-CcT MexXrocynapcTtBeHHblI cTaHaapT FOCT 31610.11—2012/IEC 60079-11:2006 BBeAeH B aeit-
CTBUe B KauyecTBe HaluMoHanbHOro ctaHgapTa Poccuiickoli ®egepauunn ¢ 15 chespansa 2014 r.

5 HacTtosawwnii cTaHgapT MAEHTUYEH MexAyHapoaHOMy cTaHaapTty IEC 60079-11:2006 Explosive
atmospheres - Part 11. Equipment protection by intrinsic safety «i» (3nekTpoo6opygoBaHune AN B3PbIBO-
onacHbIX ra3oBbix cpef. YacTb 11. Mickpob6e3onacHas aslekTpuyeckas Lenb «i»).

CTeneHb COOTBETCTBUA - naeHTU4YHas (HOT).

CBefleHNn 0 COOTBETCTBUU MEXroCcyapCTBEHHbIX CTaHAAaPTOB CCbI/IOYHbIM MeXAYHapo4HbIM cTaHAap-
Tam npuBefeHbl B ONO/HUTEILHOM NpunoxeHun JA.

6 BBEAEH BMNEPBbIE

MHdopmayms 06 n3MeHeHMsIX K Hac T osiLLEeMy CTaHaap Ty Ny6/MKye TCA B XerofHoM MHopMaumoH-
HOM yKaszaTesie «HauMoHabHble CTaHAapThi», @ TEKCT U3MEHEHU N NOoNpPaBOoK-B eXeMeCAYHOM NHDOoP-
MaLVOHHOM yKazaTesie «HaluuoHanbHble CTaHaapThi». B c/lydae nepecMoTpa (3ameHbl) UM OTMeHbl Ha-
CTOsLero cTaHgapTa cooTBeTCTBYOLEe yBegomieHne 6yaeT ony6/IMKOBaAHO B €XXKeMECSUHOM MHAOpP-
MauMOHHOM yKaszaTesie «HauMoHa/lbHble CTaHaapThi». COOTBETCTBYHOLWAA MHhopMauusi, yeegoMeHme
N TEKCTbl pasMeLlaloTCsl Takke B MH(POPMaLMOHHOM CCTeMe 06LLLEro No/b30BaHUs - Ha 0PULMASTILHOM
caiiTe ®eaBpasibIlOro areHTCTBa M0 TEXHUYECKOMY Pery/impoBaHnio 1 MeTposiorMm B ceTu MHTepHeT

© CtaHgapTuHdoOpm, 2014

B Poccuiickoii ®efepanmm HACTOSIWMIA CTaHAAPT He MOXET 6biTb MOIHOCTLIO WM YaCTUYHO BOCMPOU3-
BefleH. TMpPaXMpoBaH U pacnpocTpaHeH B KayecTBe ouuManbHOro nsgaHusi 6e3 paspelueHus degepanbHOro
areHTCTBa MO TEXHUYECKOMY PerysimpoBaHuio U MeTpoIornm
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BBegoHue

HacToswmnii ctaHgapT BXOAUT B KOMMJ/IEKC MeXrocyAapCTBeHHbIX CTaHAAapTOB Ha B3pblBO3alyuleHHOe
anekTpoobopyaoBaHune, paspaboTaHHbIX TeXHUYECKMM KOMUTETOM Mo cTaHgapTusaunm TK 403 «O6opyposa-
HVe AN B3pblBOONacHbix cpes (Ex-o6opyAoBaHne)» Ha OCHOBE NMPUMEHEHUSA MeXAyHapoAHblX CTaHAapToB
M3K Ha B3pblBO3aLliuLIeHHOe 31eKTpoobopyaoBaHue.

B uensx yao6cTBa o6palieHns K KOHKPeTHbIM TeXHMYeckum TpeboBaHNAM B HaAcTOsLEM CTaHgapTe COo-
XpaHeHa Hymepauusa pasfenos, noapasgenos, NYHKTOB U T. n. ctaHgapTta IEC 60079-11:2006.

\Y
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M E X I O Cy o, AP CTOB E H H bl U C T A H O AP T

ONNEKTPOOBOPYAOBAHWE /1A B3PbIBOOINACHbIX TA30BbIX CPE/

YacTtbll

Mckpo6o3onacHas anekTpuyeckas Uenb «l»

Electric equipment for explosive atmospheres. Part 11. EqQuipment protection by intrinsic safety «i»

fNata BBegeHusa - 2014-02-15

1 O6nacTb NpMMeHeHUs

HacTtosAwuii ctaHgapT ycTaHaBAuBaeT TpeboBaHMA K KOHCTPYKLUMM U MeToAam UcnbITaHuii nckpobeso-
nacHoro anekTpoobopyaoBaHus, npegHasHa4eHHOro 4719 NPUMEHEeHUA BO B3PbIBOOMNACHbIX rasoBbIiX cpejax,
a TakXke CBA3aHHOrO 3/1eKTPoob6opyAOBaHUsA, NpeAHa3HaYeHHOro AN1S NOAKIOYEHUS K ncxpobeaonacmbim Le-
nsM, KOTOpble HaXoAATCA B TakUX cpepax.

[aHHblli BUA B3pbIBO3aWUTbl MPUMEHUM K 3/1eKTPO060pPYA0BaHUIO, B KOTOPOM 3/1eKTpuyeckme Lenun He
CNoco6Hbl BbI3BaTb B3PbIiB OKPYXatolieii B3pbIBOONACHON cpefbl.

HacTosAwuii cTaHfapT Takke pacnpocTpaHsAeTcsa Ha 3/1ekTpoobopyaoBaHMe WU YacTu 3nekTpoobopy-
AOBaHVA. HaxoAslWNnecs BHe B3pbIBOOMNACHON cpeAbl WM NMeloLW e APYrol BuA B3pbIBO3alNTbl U3 Nnepeync-
neHHbIX B IEC 60079-0. B Tex c/y4yasx, Korga nCkpo6e3onacHOCTb 3/1IeKTPUYECKMX Leneli BO B3pbIBOONACHOM
rasoBoii cpefie MOXeT 3aBUCETb OT KOHCTPYKLMM U MCMNOJIHEHUSA TaKoro 3/1eKTpPoo6opyAoBaHUS WA ero 4va-
cTeli. C NnoMoLbio AaHHOro cTaHgapTa OUeHUBalT BO3MOXHOCTb MPYMEHEHUS 3/1eKTPUYeCKux uenew, noa-
BepramwlLmxcs Bo34eliCTBUIO B3PbIBOONACHOW ra3oBoi cpefbl, B Takoi cpeje.

Tpe6oBaHMA K MCKpobGe3onacHbIM cucTemaM npuBefeHbl B cTaHgapTe IEC 60079-25. Tpe6oBaHuA K
npuHuMnamMm MckpobesonacHoCTM NOMeBON WNHbI NpuBeaeHbl B IEC 60079-27.

HacToAwuni ctaHfapT AONOSHAET N n3mMmeHseT o6wune Tpe6osBaHmsa IEC 60079-0 3a nckiovyeHnem Tpe-
60BaHNli, yCTaHOB/IEHHbLIX B pasjesiax U NyHKTax, NnpuBeAeHHbIX B Tabauue 1. B Tex cnyyasax, Korga kakoe-
nn6o TpeboBaHMe HacTOSALWEro cTaHAapTa NpoTnBopeunT TpeboBaHuio IEC 60079-0. TpeboBaHMA HacTosLe-
ro ctaHgapTa UMelT NPpenmMyLLeCTBEHHOE 3HaYeHune.

Ecnun anekTpuyeckn cBa3aHHOe 3/1eKTpoo6opyaoBaHMe HaxoAMTCA BO B3pbIBOOMACHOl rasoBoii cpepge,
OHO J0/1)XHO UMeTb B3pbIBO3aLNTy OAHOMO U3 BUAOB, NepeyncrieHHbix B IEC 60079-0 1 yaoBieTBOPATbL Tpeb6o-
BaHUAM cTaHAapTa Ha B3pbIBO3alMUTy KOHKPETHOro Bnga n tpe6osaHusam IEC 60079-0 ogHOBPEMEHHO.

Ta6nuuya 1 - ConocrtaButenbHasa Tabnvua NnpuMeHeHns Tpe6oBaHWiA, ycTaHoBNeHHbIX B IEC 60079-0 k uckpobesonac-
HOMY 1 CBSI3aHHOMY 3/1EKTPOOGOPY0BaHNI0

Paspenbl n nyHkTel IEC 60079-0 NcxpobecaonacHoe CesA3aHHOe

anekTpoo6opyaoBaHue anekTpoobopysoBaHue

4.2.2 Tpynna Il - MapknpoBKa MakCc/MasibHOl TeMnepatypbl

NoBepxHOCTN MpumeHsaeTca He npumeHsietca

5.3 MakcnmasibHasa Temneparypa noBepxHoCcTv MpumeHseTca He npumeHseTtca

5.4 TemnepaTypa NoBepxHOCTU 1 TeMnepartypa u

camoBOCMn/laMeHeHns MpumeHsaeTca He npumeHseTca

5.5 Masible aneMeHTbI MpumeHseTca He npumeHseTtca

6.3 3agepxKa Npu OTKPbIBaHNN 060104KN He npumeHsieTca He npumeHsieTca

7.1.1 NMpumeHsseMOCTb MpumeHseTca He npumeHsieTca

7.1.2 Cneyudmkaumsa marepuasios MpumeHseTca He npumeHseTtca

7.1.3* MNnacTmaccoBble MaTepunasibl He npumeHsieTcs He npumeHsieTca

7.2' TennocTomnkocTb He npumensieTca He npumeHsieTcA

7.3 QnekTpocTatuyeckue 3apsfgbl Ha 060M04kax U3 naactuye-

CKMX MaTepuasios MpumenseTca He npumeHsieTca

7.3.2 MpepoTBpalleHe o06pa3oBaHNs 3apsifa asekTpocTaTmye-

CKOro 3/1eKTpuyecTsa MpumeHseTcsa He npumeHseTtca

N3paHue ouumansHoe
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OkoHYaHMeTabnuubl 1

Pasfensl n nyHkTsl IEC 60079-0

7.4 Pe3b60Bble 0TBEPCTUSA

8.1 CocTaB matepuana

8.2 Pe3bb0oBble 0TBEPCTUSA

9 KpenexHble aeTanun

10 BnokupoBka

11 NpoxofaHble N30ATOPbI

12 Matepuasibl, UCMNOJIb3YEMbIE B KAYEeCTBE repMeTUKOB

14 BBOAHble YCTpOIicTBa 1 COeAVHUTENbHbIE KOHTaKTHbIE 3aXUMbI
15 CoefvHUTENbHbIE KOHTaKTHbIE 3aKUMbl A1 3a3eM/IAIOWMX
WA 3alNTHBIX NPOBOAHMKOB

16.5 TemnepaTypa NPOBOAHMKA

17 JononHuTenbHble Tpe6OBaHl/IF| K BpallarowmmMcs a1IeKTpuye-
CKMM MallnHam

18 [lononHuTeNbHble Tpe6oBaHUS K KOMMYTaLVOHHbIM annaparam
19 [lononHnTeNbHble TPe6OBaHMSA K NpeaoXpaHnuTensam

20 [lononHuTenbHble TPe6OBaHUSA K COeUHUTENAM

21 [lononHuTesibHble TpeboBaHMsA K CBETOBbLIM Npubopam

22 [lononHutenbHble TPEGOBaHWS K FOIOBHBIM U PyYHbIM CBe-
TUIbHUKaM

23.1 batapeu

26.4. VicnbiTaHne 060/104ek

26.5.1 MismepeHune TemnepaTypbl

26.5.2 VicnbITaHWe Ha TensoBoli yaap

26.5.3 VcnbiTaHe MasbiX 3/1eMEHTOB Ha BOCM/1aMeHeHne B3pbl-
BOOMNaCHbIX cMeceli

26.6 VicnbiTaHne NPOXOAHbIX N30NATOPOB KPYTALLMM MOMEHTOM
26.7* HemeTani/imyeckne o6010UKN NN HEMETasI/IMYeCKNe YacTun
o6osnouek

26.8* TensiocToiikocTb

26.9* X0nog0CcTonKoCTb

26.10* CBeTOCTONKOCTb

26.11° CrTolikoCTb 3/1eKTpoobopyAoBaHUsa rpynnbl 1 K BO3Aein-
CTBUIO XMMUYECKMX areHToB

26.12 MNpoBepka Le/IOCTHOCTU 3a3eM/IeHNs

26.13 VcnbiTaHne No onpeaesieHnto COMPOTUBIEHUSA N30MALUN
yacTeli 060/104€eK N3 HEMETaI/IMYECKNX MaTepuanos

26.14 VicnbITaHe HaKOMJ/IeHNA OnacHoro 3apsaa

26.15 VI3mepeHne eMKoCcTu

MpunoxeHne A Ex-KabesibHbIB BBOAbI

Vickpo6caonacHos

He npumeHsieTca
MpumeHseTca
He npumeHseTtca
He npumeHsieTca
He npumeHsieTca
He npumeHsietca
He npumeHseTtca
He npumeHsietca

He npumeHseTtca
MpumenseTca

He npumeHseTcsa
He npumeHsieTcs
He npumeHsaeTca
He npumeHsetcsa
He npumeHseTca

He npumensieTca
MpumeHsieTcA

MpumeHseTcsa
MpumensaeTca
He npuvmensieTca

MpumeHseTca
He npumeHseTtcsa

He npumeHsieTcsa
He npumeHsetcsa
He npumeHseTcs
He npumeHsieTcsa

He npvmeHsieTcs
He npumeHsieTcsa

MpumeHseTcsa

MpumeHsaeTca

MpumeHseTcsa
He nprimeHsieTcsa

* 9TV Tpe6oBaHUsi OTHOCATCS TONBKO K 6.1.2 @) HACTOsILLEro cTaHaapTa

2 HopmartuvBHbIe CCbIIKU

B HacTosiwlemM cTaHAapTe WUCMOJ/Ib30BaHbl CCbIIKM HA yKa3aHHble HUXe cTaHgapTbl. Ons LOKY-
MEHTOB C yKa3aHHOl [aToil AeiCTBUTENbHbIM ABMSETCA yKaszaHHOoe m3gaHue. Ona fOKyMeHToB 6e3
yKasaHHOW faTtbl AeliCTBUTENIbHbIM siBNsieTCS MocriefHee M3faHWe yKasaHHOTo JOKyMeHTa (CO BCEeMMU

nonpaskamm).

IEC 60079-0:2004 Electrical apparatus for explosive gas atmospheres - Part 0: General requirements

CesizaHHoe
anekTpoo6opygoBaHue

He npumensieTca
He npumeHsaetcsa
He npumeHsieTca
He npumeHsietca
He npumensieTca
He npumeHsaetcs
He npumeHsieTca
He npumeHsieTca

He npumeHsieTca
He npumeHsaeTca

He npumeHseTca
He npumeHsieTca
He npumeHsieTca
He npumeHseTcsa
He npumeHsetca

He npumeHsieTcsa
He npumeHseTcs
He npumeHsaeTcsa
He npumeHsieTca
He npumeHsietcsa

He npumeHsieTca
He npumeHsietcsa

He npumeHsieTca
He npumeHsieTcsa
He npumeHseTcsa
He npumeHsieTcsa

He npumeHsieTca
He npumeHsieTcsa

He npumeHsetca
He npumeHsaeTca
He npumeHsieTcsa
He npumeHseTca

(9nekTpooGopyAoBaHMe AN B3PbIBOOMNACHbLIX ra3oBbIx cpef. YacTb 0: O6wme TpeboBaHus)

IEC 60079-7 Electrical apparatus for explosive gas atmospheres - Part 7. Increased safety «e» (9nek-

TpoobopyaoBaHue AN B3PbIBOOMNACHbIX ra3oBbIX cpes. YacTb 7. MNoBbIWeHHaA 3alWmnta Buga «e»)

2
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IEC 60079-25 Electrical apparatus for explosive gas atmospheres - Part 25: Intrinsically safe systems
(9nekTpoobopyaoBaHne AN B3PbIBOONACHbLIX ra3oBbix cpef. YacTb 25. ickpobe3onacHble CUCTEMbI)

IEC 60079-27 Electrical apparatus for explosive gas atmospheres - Part 27: Fieldbus intrinsically safe
concept (FISCO) and Fieldbus non-incendive concept (FNICO) (9nekTpoob6opyaoBaHue A5 B3pbIBOOMNACHbIX
rasoBbIx cpef. YacTb 27. KoHuenumsa nckpobesonacHoli cucteMbl nonesoi wuHbl (FISCO) n KoHuenuusa He-
BOcCn/ameMstoLLeli cuctembl nonesoii wWuHbl (FNICO)

IEC 60085 Electrical insulation - Thermal classification (OueHka TennoCTOMKOCTM U Knaccuurkayms
3/1eKTpoun3onaALmnn)

IEC 60112 Method for tho determination of the proof and the comparative tracking indices of solid
insulating materials (Metog onpepesieHWs CPaBHUTENBHOTO W KOHTPO/IBHOTO MHAEKCOB TPEKMHIOCTOMKOCTH
TBEPAbIX N30MALNOHHBIX MaTepunasnosB BO B/IaXHON cpeae)

IEC 60127 Miniature fuses (MUHnaTiOpHble NaaBKne NpeaoxpaHnTenm)

IEC 60317-3 Specifications for particular types of winding wires - Part 3: Polyester enamelled round
copper wire, class 155 (TexHu4yeckme Tpeb6oBaHUA K cneunasnbHbIM BugaM 06MOTOYHbIX NPOBOAOB. YacTb 3.
Kpyrnas megHas npoBoioKa, NOKpbITas NoAN3acpPHON amanbto, knacc 155)

IEC 60317-7 Specifications for particular types of winding wires - Part 7: Polyimide enamelled round
copper wire, class 22 (TexHu4yeckne Tpeb6oBaHUs K cneunasbHbIM BuAgaM 06MOTOYHbLIX NPOBOAOB. YacTb 7:
Kpyrnas megHas npoBosioka, NOKpbITas noanMaMnagHon amanbto, knacc 220)

IEC 60317-8 Specifications for particular types of winding wires - Part 8: Polyesterimide enamelled round
copper wire, class 18 (TexHun4yeckne Tpeb6oOBaHUA K creynanbHbIM BuAamMm 06MOTOUYHbIX NPOBOAOB. YacTb 8: Kpy-
rnasa MefHasi NPOBOJIOKA, NOKPbITas NOAN3IMUPUMNAHON amanblo, knacc 180)

IEC 60317-13 Specifications for particular types of winding wires - Part 13: Polyester or polyesterimide
overcoated with polyamide-imide enamelled round copper wire, class 20 (TexHn4Yeckne TpeboBaHUA K cneuu-
asibHbIM BMAamM 06MOTOYHbIX NpoBoAoB. YacTb1l3. Kpyrnas megHas npoBo/sioka ¢ NOANM3IMUPHBIM UM NOANI-
PUPUMUAHBIM NOKPbITUEM CNOANaAMUA-MMUAHON aManbio, knacc 200)

IEC 60529 Degrees of protection provided by enclosures (IP code) (CTeneHn 3awutbl, o6ecne4ynBae-
Mble o6ono4vkamu (Kog IP)

IEC 60664-1:2002" Insulation coordination for equipment within low-voltage systems - Part 1: Principles,
requirements and tests (PykoBoACTBO nO BblGOpY M30nALMK 418 060pyA0BaHNS B HA3KOBOJIbTHbIX CUCTEMAX.
YacTb 1. MpuHUUNbI, TpeboBaHNA N NCNbITAHWUSA)

MonpaBka 1 (2000)

MonpaBka 2(2002)

IEC 60664-3 Insulation coordination for equipment within low-voltage systems - Part 3: Use of coating,
potting or moulding for protection against pollution (PykoBogcTBo no Bbi6Opy n3onauuu gns obopyaosaHus
B HU3KOBO/IbTHbIX CUCTeMax. YacTb 3. MpUMeHeHne NOKPbITUSA, 3a/IMBKM UNM hOpMOBKU ANA 3awuTbl OT 3a-
rpA3HEeHNS)

ANSI/UL 248-1 Low-voltage fuses - Part 1: General requirements (Hn3koBonbTHble N/1aBKNe npepoxpa-
HuTtenun. Yactb 1: O6wme TpeboBaHunsA)

3 TepMuHbI 1 onpepeneHus

B HacToslWeM cTaHfapTe Hapsagy ¢ TepMUHaMu u onpegeneHnsimm ms IEC 60079-0 ncnonb3ytoT criefyto-
WMe TePMUHbBI U ONpeAeNieHUs:

3.1 O6wune NoNoxXeHNsa

3.1.1 nckpobesonacHocTb «I» (intrinsic safety «i»): Bug B3pbiBO3aLMTbl, OCHOBaHHbI/ Ha OrpaHNyYeHnn
3/1eKTPMNYECKO 3Heprun B 3/1IeKTPOOGOPYAOBaAHUN N COeAUHUTENBbHO NPOBOAKE, KOTOPbIE NOABEPraloTCs BO3-
AeNCTBUIO NOTEHUMANbHO B3pbIBOONACHOM aTMociepbl, A0 3HAYEHUSI HUXE YPOBHS, Bbi3bliBaloLiero Bocnia-
MeHeHVe OT UCKPEHUA UM Harpesa.

3.1.2 cBaA3aHHOe 3nekTpoobopypoBaHue (associated apparatus): dnekTpoobopyaoBaHue, Ko-
TOpOe COoAepXWUT Of4HOBPEMEHHO MCKPO6Ge30nacHble U UCKPOOMAaCHble LEeNM U CKOHCTPYMPOBAHO TakuMm
06pa3oM, 4TO UCKPOOMacHble Lenn HO MOTYyT OKa3dbiBaTb OTpuULaTeNlbHOE BAUSHMWE Ha UCKpob6e3onacHble
uenu.

NMpumeyaHne 1 - Takum 31eKTPoO6OPYA0BaHNEM MOXET ObiTb:

’ CywecTByeT cBOAHOe nsgaHve 1.2, kotopoe BkovaeT IEC 60664-1 v nonpasku 1 m 2
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a) 3/1eKTPooGopyJ0BaHMe C APYTM BUAOM B3pbIBO3aLUMTbI, BK/IOYEHHBLIM B HACTOALWMIA CTaHAAPT, OTBeYatoWwmmM
Tpe6oBaHUSIM NMPUMEHEHNS BO B3PbLIBOONACHO ra3oBoii 30He, WK

bl anekTpoo6opyaoBaHve 6Ge3 /06Ol B3pbIBO3aLWTLI, KOTOPOE MO 3TOW NPUYMHE He AO/HKHO MUCMOMNb30BaThCA BO
B3PbIBOOMACHO ra3oBoli cpege, (HanprMep, perMcTpUpyoLnii Npubop, HaxoAsaWMACA BHe B3pbIBOOMNACHO rasoBoii cpe-
Obl. HO MOAKTIOYEHHbIN K Tepmonape, HaxoAsLelics BO B3pbIBOOMNACHOl ra3oBoli cpefe, W'y KOTOpPOro TOMbKO BXOAHast
Lenb nckpobesonacHas);

[OnpepeneHune 3.2 no IEC 60079-0]

NMpumeuaHne 2 - [OnpegeneHne MOC 426-11-3. nsmeHeHHoe]

a) anekTpoobopyAoBaHVe C APYTM BUAOM B3pbiBo3alwumThbl no IEC 60079-0. oTBevaloWwmM TpeboBaHUAM NpUMeHe-
HUS BO B3PbIBOOMACHOW 30He, Un

b) anekTpoobopyaoBaHve 6e3 /o601 B3pbIBO3aLLMTLI, KOTOPOE MO 3TOW NPUYMHE He JO/MKHO UCMO/b30BaTbCsA BO B3pb-
BOOMAaCHOI ra3oBoii cpefe, (Hanpumep, perncTprpyroLwmi NPMGop, HaXoOAAWMIACA BHe B3PbIBOOMACHOW cpefbl, HO MOAKIHOYeH-
Hblli K TepMonape, HaxoaslLeica BO B3PbIBOOPACHOM ra3oBoii cpefe, 1Y KOTOPOro TOfIbKO BXOAHasA Liefb MCKpobesonacHas);

C) 3apsiiHble YCTPOICTBA N YCTPOCTBA COMPSXXEHWS, He yCTaHaB/IMBaeMble BO B3pPbIBOOMACHON ra3oBoOii 30He,
HO KOTOpble NoAcoenHeHbl B 6e30MnacHO 30He K yCTpolicTBaM BO B3pbIBOOMACHO ra3oBoli 30He AN 3apsaKu, 3arpy3ku
[AHHBIX U T. 4.

3.1.3 nckpobesonacHoe anekTpoobopypoBaHue (intrinsically safe apparatus); 9nekTpoo6opyaoBa-
HVe, B KOTOPOM BCe 3/IeKTpUYecKne Lenn nckpobesonacHsbl.

3.1.4 nckpobesonacHana anekTpuyeckas yonb (intrinsically safo circuit): 9nekTpnyeckas uenb, B KOTO-
poil B NnpeAgnncaHHblX HACTOSALWWM CTaHAAPTOM YC/I0BUAX, BK/OYAA HOpMalbHble YC1oBUSA paboTbl 1 yKasaH-
Hble YC/I0OBUS HEMCMPAaBHOCTU, HUKaKWe WCKPEHUA WAN TensioBble AeliCTBUA He BbI3blBalOT BOCM/1laMeHEHUS
[aHHOW B3pbiBOONACHOl rasoBoli cpegbl.

3.1.5 npocToe anekTpoobopypnoBaHue (simple apparatus); 3neKTpnYecKnii anemMmeHT UM KOMBUHaLNA
3/1EMEHTOB NPOCTOl KOHCTPYKLUMN C TOYHO OonpeenieHHbIMU 3/1eKTPUYECKMMUN napamMmeTpaMu, KoTopble He Ha-
pywarT nckpo6esonacHoCcTN Lenu, B KOTOPOW OHU UCMOb3YOTCS.

3.2 nokpblTue (coating): M30NALNOHHBI MaTepuan, (Hanpumep, Nak UaM cyxass cMa3oyHas nieHka),
HaHeCeHHbI Ha NOBEPXHOCTb COOPHOro asleMeHTa.

MpumevaHune - MoKpbITVe M MaTEPWUas OCHOBbI NeYaTHOW NiaTbl 06pa3yloT U30MMPYHOLLYIO CUCTEMY, KOTopast
MOXeET 06/1a4aThb TakVMM XXe CBOWCTBaMM, KaK TBEepAas U3oNauys.

[OnpepeneHve 3.5 IEC 60664-3]

3.3 KoHpopMHOe nokpbiTue (conformal coating); 91eKTPON30AALNOHHbIE MaTepuas, HaHOCUMbIA B
KayecTBe MOKPbITUSA HAa CMOHTMPOBAaHHbIE NeYyaTHble NaaTbl 415 NOJIyYeHUsi TOHKOTo C/10si, COOTBETCTBYHOLWEro
NOBEepPXHOCTU, A/1A CO34aHNA 3alMTHOro aKpaHa NPOTUB BPeAHbIX BO3AeCTBUI OKpyxatoleli cpefbl.

[OnpepenerHne 2.1 IEC 61086-1].

3.4 KOHTPO/bHbIN YepTex (control drawing): YUepTex wuan Apyroi fOKYMeHT, NOArOTOB/IEHHbIN U3roTO-
BMUTEeNEeM ANA Uckpobe3onacHOro Uan cBsa3aHHOro o6opypoBaHus, cofepxalnii nogpobHble anekTpuyeckme
napameTpbl A5 NOAKMOYEHUS K APYTUM 3/1EKTPUYHECKUM LLeNSAM MM 3N1eKTpoobopyaoBaHUIo.

3.5 anoaHbIN 6apbep 6e3onacHocTu (diode safety barrier); Bnok, cocTosWwmnii U3 WYHTUPYHOLWMX ANO-
[oB (B TOM yucne ctabuNMTPOHOB), 3allULEHHbIX NPefOoXpPaHUTeNs MU UKW pe3ncTopamu (UM Ux codveta-
HMEeM), N NPeAnoYTUTENbHO U3FOTOB/IEHHbIV B BUAE OTAE/IbHOIO 3/1eKTPOo6opyAOBaHMA, a He YyacTu 6onee
KPYMHOTo 3/1eKTpoo6opyA0BaHNSA.

3.6 npuHuun uyenoro o6bekTa (entity concept): MeToA, UCnonb3yemblii ANA onpeAesieHNa npuemMse-
MbIX KOMOMHaLMA MCXPOH6E30NacHOro n CBA3aHHOIO 3/1eKTPO06OpPYyAOBaHNA C MPUMEHEHNEM NapamMeTpoB UC-
Kpo6e3onacHoCTU ANSi COeAUHUTENbHbIX CPEeACTB.

3.7 noBpexpaeHusa (faults)

3.7.1 yunteiBaemoe noepexgeHune (countable fault); MoBpexaeHne, nponcxoasuiee B 4acTAX 3eK-
Tpoob6opyaoBaHus, yAoBneTBopslowWwero Tpe6oBaHNAM K KOHCTPYKLMN HacTosWero ctaHaapTa.

3.7.2 noBpexpgeHune (fault): MoBpexaeHne NO60ro anemeHTa, pasgeneHus, N3oNauum M coegnHeHuns
MeXAy a/leMeHTaMu, He AB/IAIWMMMNCA NO HACTOAWEMY cTaHAapTy HenoepexaaeMbiMU, OT KOTOPbIX 3aBUCUT
McKkpob6e30onacHOCTb Lenu.

3.7.3 HeyunTbiBaemoe nospexaeHune (non-countable fault): MoBpexaeHue, npoucxogsuee B HacTax
311eKTPoO6OpPYyAO0BaHUSA, HE YAOB/EeTBOPAIOLWEro Tpe60BaHNAM K KOHCTPYKLMN HacTOALWero craHgapTra.

3.8 HopmanbHasa akcnnyaTtauma (normal operation): 3kcnayaTauma 3aNekTpoobopyaoBaHMSA B COOTBET-
CTBUWN C YCTAHOBJIEHHbIMU B TEXHUYECKUX YCMOBUAX 3N1EKTPUYECKUMU N MEeXaHUYECKUMWN XapakTepucTukamm
npu cob6I0AeHNN OrpaHNyYeHnii, onpefesieHHbIX N3roToBMUTENEM 3/1eKTPOo060opyAOBaHNSA.

4
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NMpumeuyaHue 1 - OrpaHUYEHUs, YCTAHOB/IEHHbLIE U3TOTOBUTE/IEM, MOTYT BK/IHOUATH MOCTOSIHHBLIE YC/IOBUS 3KC-
nnayaraumu. Hanpumep, paboumnii LMK 3NeKTpoaBuraTens.

NMpumMeyaHue 2 - VI3MEHeHME HaMPsKEHUs NUTaHKS B YCTAHOB/IEHHbIX Mpeaenax v nobble Apyrve fonycTu-
Mble OTK/IOHEHWS NPK IKCT/TyaTaumn SBASIOTCA YacTblo HOPMaslbHO aKCMyaTaumn.

[OnpepeneHune 3.19 IEC 60079-0]

NMpumMmeyaHue 3 - BkIOYaET pasMblkaHue, 3aKOPAYMBAHME U 3a3EM/IEHNE BHELLHETO COEAMHUTENBHOO Kabens.

3.9 cBob6ogHOe npocTpaHcTBO (free space): CneunanbHO co34aHHOe NPOCTPAHCTBO BOKPYr KOMMOHEH-
TOB WM NPOCTPAHCTBO BHYTPU KOMMOHEHTOB.

3.10 HOMUHanNbHbI ToK NnpepoxpaHuTens (/n) [(fuse rating (/,,)]: HOMWHaNbHbLIN TOK cpabGaTbiBaHUs
npepoxpaHntensa B cooTBeTcTBMMU ¢ IEC 60127 . ANSI/UL 248-1 Mnun ykasaHHbI M3roTOBUTENEM.

3.11 HenoBpexpgaemocTb (infallibility)

3.11.1 HenoBpexaaemblii 3NeMeHT UM HenoBpcXxaaemas c6opka anemeHToB (infallible component
or infallible assembly of components): 3neMeHT unn c6opka 3/1IeMeHTOB, KOTOPble B COOTBETCTBUM C Ai@aHHbIM
CTaHAapTOM paccmMaTpuBaeTCsi Kak He NoABepXeHHble onpeaesieHHbIM MOBPeXAEeHUAM.

BeposiTHOCTb TOro, YTO Takue MOBPEXAEHUS NPOM3OWAYT B MpoLecce 3KCcnayatauum Uam XpaHeHus,
CUMTalOT HaCTO/IbKO HU3KOW, YTO OHU He A0/KHbl MPUHMMATLCSA B pacyer.

3.11.2 HenoBpoxAaemoe coegunHeHune (infallible connection): CoegnHeHuns, BkIoYan BCe BO3MOXHble
BUAbI COeANHEHNI A NPOBOAOB M NeYaTHbIX NPOBOAHUKOB, KOTOpPble B COOTBETCTBUU C HACTOSALWMUM CTaHAAPTOM
cUNTaloTCA HepasMbIKalWMMNCA NPU 3KCNayaTaunum Uin XpaHeHuu.

BeposiTHOCTb TOro, YTO Takume MOBPEXAEHUS MPOM3OWAYT B Mpouecce 3Kcnayatauum WUam XpaHeHus,
CUYMTAlOT HACTO/IbKO HU3KOM, YTO OHU He A0/KHbI MPUHMMATLCSA B pacyer.

3.11.3 HcnoBpexAaemoe pasfesieHne UM HonoBpexpgaomas usonsauusa (infallible separation or
insulation): PasgeneHve nan n3onauus Mexay TOKoBeAyWUMU YacTAMU, KOTOpble B COOTBETCTBUN C AaHHbIM
CTaHAapTOM paccMaTpuBalOTCs Kak He NofBepPXeHHble KOPOTKMM 3aMblKaHUSM.

BepoATHOCTb TOro, YTO TakuMe MOBpPexXAeHWs Mpoun3oliayT B MpoLuecce 3KcAayaTauuu WAN XpaHeHus,
CUMTAlOT HACTO/IbKO HU3KOWM, YTO OHU He A0/IKHbI MPUHMMATLCS B pacyer.

3.12 BHYTpeHHAA npoBopgka (internal wiring): 3nekTpnyeckne coeAMHEHNA N 3NEKTPOMOHTaX, BbINO-
HeHHble N3roToBUTE/IeM BHYTPU 3/1eKTpoo6opyA0BaHUS.

3.13 Texob6cnyxnBaHne asniekTpoobopyaoBaHnsa nod HanpsxeHunem (live maintenance): Texobcny-
X1BaHMe. ocyllecTB/sseMoe B TO BpeMs, Korga cBsisaHHoe o6opyAoBaHue, nckpobesonacHoe o6opygoBaHue
N Uenn HaxoaaTca nofg HanpshkeHuem.

3.14 MmakcMManbHOE OTHOWEHUEe BHEWHUX WHAYKTMBHOCTM U conpoTtuBneHua LO/RO [maximum
external inductance to resistance ratio (L"RJ]: MakcMmanbHOe 3Ha4YeHUE OTHOLIEHUA WHAYKTUBHOCTU K CO-
NPOTUBJ/IEHNIO BHELLIHEN 3/1eKTPUYECcKOol Lenun, KoTopoe MOXeT UMeTb MeCTO Ha COeANHUTENIbHOM yCTpolicTBe
3/1eKTpoo6opyAOoBaHNS 6e3 HapyLeHNa ero nckpo6es3onacHocTu.

3.15 MakcCuManbHOe OTHOLWEHNEe BHYTPEHHUX UHAYKTUBHOCTU U conpoTuBneHusa L/R, [maximum
internal inductance to resistance ratio (L/R)]: MakcuManbHoe 3HaYeHMe OTHOLWEHUSI UHAYKTUBHOCTU K COMNPO-
TUBNEHWNIO. KOTOPOE MOXET MMEeTb MECTO Ha COeAMHUTENbHbIX YCTPOiCTBaX 3/1eKTPOOGOPYAOBaAHUS.

3.16 MakcumasnbHOe HanpshkeHne NOCTOAHHOIO Toka Unnm adgekTMBHOE 3Ha4YeHUe NepemMeHHOro
Um[maximum r.m.s. a.c. or d.c. voltage (Um)]: MakcumanbHoe HanpsXeHne, KOTOPOe MOXeT GblTb MPUSTOXEHO
K COeiUHUTE IbHbIM YCTPOMNCTBAM WCKPOOMACHbIX Leneli cBS3aHHOT0O 3/1eKkTpooGopyaoBaHua 6e3 HapylueHus
BMAA 3alUThI.

[Onpepenerune 3.12.11 IEC 60079-0]

NMpumeyaHune 1 - 3TO TakKe OTHOCUTCH K MaKCMMaslbHOMY HanpshKeHUIO, KOTOPOoe MOXET BbITb NPUIOXEHO K
MNCKPOOMacHbIM COeAVHUTE TbHbLIM YCTPOCTBaM NCKPO6GE30NacHOro 3/1eKTpoobopyAoBaHNA (HanpyMep, KOHTaKTbl A5 3a-
psaa Ha anekTpoobopyaosaHuK, paboTatollem OT 6aTapeid, Korga 3apsifKa MOXeT OCYLECTBAATLCA TOMbKO 3a Npejenamm
B3PbIBOOMNACHON 30HbI).

MpumeyaHune 2 - 3HaveHve UMMOXeET 6bITb Pas/MuHbIM 151 Pa3HbIX TUMOB COeAVHUTENbHBIX YCTPOICTB, a
TaKKe AJ/151 HAMPSHKEHNIA NEPEMEHHOTO 1 MOCTOSIHHOMO TOKA.

3.17 kaTeropus nepeHanpsixeHusn (overvoltage category): Lucdposoe o6o3HayeHne, onpegenstouee
ycnoBue nepeHanpsXXeHWs nepexoHOro npouecca.
[OnpepenerHne 1.3.10 IEC 60664-1]

MpumeyaHne - Vcnonb3ytoTcsa kateropun nepeHanpsbkenvs |11, 11 n IV (cm. 2.2.2.1 |EC 60064-1).
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3.18 cToneHb 3arpsaAsHeHusn (pollution degree): LUncdpoBoe o603HaYeHNE OXMNLAEMON CTEMEHN 3arpss-
HEHVS MOBEPXHOCTU U30NALMN.
(OnpepenerHune 1.3.13 IEC 60664-1]

MpumeyaHune - Vcrnonb3ytoTcs cTeneHn 3arpsisHeHus 1,2, 3 u 4.

3.19 3aWMTHOe cBepXxHMU3Koe HanpseHune (protective extra-low voltage - PELV): Cuctema co cBepx-
HU3KMM HanpshXeHWeM, KoTopas He M30/IMPOBaHa 3NEKTPUYECKMN OT 3EMJIN, HO B APYTUX OTHOLIEHUAX YA0BIET-
BopsieT Tpe6oBaHMAM K SELV.

MpumeuaHune - Cuctema 50 B c 3a3eMsieHMEM C OTBETB/IEHUSIMU B CPeiHE TOUKe - 3TO cucTema PELV.

3.20 HOMMHanbHOe HanpsxeHne mnsonaunm (rated insulation voltage): 3HavyeHne gelncTByOLWErO Bbl-
[EepX1NBaeMoro HanpshkKeHusi, ykazaHHOe M3rotoBuTesieM A/ 060pyf0BaHUA UMW €ro YacTu, XapakTepusyto-
ujee ykasaHHyto (40MOCPOYHYI0) MPOYHOCTb €ro U3oasAuun.

(OnpegeneHne 1.3.9.1 IEC 60664 -1].

MpumMmeyaHne - HOMUHabHOE HampshKeHVe U30AsSLMN He 0653aTeNIbHO PAaBHO HOMWHA/IBHOMY HanpsiKeHuto
o60pyaoBaHMs, KOTOPOE, NpPeXae BCEro, CBA3aHO C (PDYHKLUMOHAIbHBIMU XapaKTepUcTUKaMm.

3.21 nepuoamuyeckoe MakcumasnbHOe HanpshkeHue (recurring peak voltage): 3HaueHue makcumanb-
HOTO HaMpPsHXKeHUs NPU NEPUOLANYECKNX U3MEHEHUSIX (DOPMbI KPUBOW HANPSXKEHNS, SIBIAIOWMUXCS Pe3ybTaToM
NCKaXEHWI HanpshXeHUsi NepeMeHHOro ToKa WU NepekstoYeHnsi 3eMEHTOB C HanpshkKeHMeM MepemMeHHOro
TOKa Ha HanpsiXeHne NOCTOSIHHOTO TOKa.

NMpumMmeyaHue - CryvaiiHble GPOCKM HaNPsSXKEHUs, HANMPUMEp, NPU C/ly4aliiHOM BK/IOUYEHWWN, HE CUMTALOTCS Ne-
pUOANYECKUM MaKCUMasTbHBIM HanpsKeHUEM.

3.22 6e30nacHoe cBepxHU3koe HanpsxeHue (safety extra-low voltage - SELV): Cuctema co cBepx-
HU3KMM HanpshkeHnem (06bIYHO He 6onee 50 B nepemeHHOro toka uam 120 B NOCTOSAAHHOro Toka 6e3 My/b-
caumnmn), KoTopas 3/IeKTPUYECKNn N3o0InposBaHa oT 3eM/IN U OT APYrnx cMcTeM TakMm 06pa3om, 4TO eANHUYHOEe
noBpexaeHne He MOXeT BbI3BaTb 3/1IeKTPUYECKN yaap.

MpumeyvaHne - Cncrema 50 B 6e3 3a3emneHns - ato cuctema SELV.

3.23 3a30pbl (spacings)
3.23.1 anekTpuueckuii 3asop (clearance): Kpatyaiilee paccTosAHNE B OKpYXalolwen cpeae mexay ABy-
Msi TOKOBEAYLUMU HaCTSAMMU.

MpumeyaHne - 3TO paccTOsAHNE persiaMeHTUPYeTCH TOMbKO ANsA yacTein, nogBepPXXeHHbIX BOB,qu‘;ICTBI/I}O atmMmoc-
(bepbl. 1N He pacnpocTpaHAeTCAa Ha M30/IMpoBaHHbIe UK NOKPbITble N30NALNOHHBbIM KOMMNayHAO0M YacTu.

3.23.2 3n1eKTpPUYOCKMIA 3a30p 4vepel3 3anuBKy komnayHaom (distance through casting compound):
KpaTualilwee paccTosiHMe Yyepes 3a/MBKYy KOMMNayHAOM MexAy ABYMS TOKOBeAyLMMMN YacTAMU.

3.23.3 3/1eKTPUYOCKMII 3a30p Yepe3 TBOPAblIe 31eKTPON30IALMOHHbIe maTepuansbl (distance through
solid insulation): KpaTuaiiwee paccTtosHue yepes3 TBepAble 3/1IEKTPOM30/ALNOHHbIE MaTepuasbl Mexay ABYMS
TOKOBEAYLMMY HYaCTAMM.

3.23.4 nyTn yTeuykn No NOBEPXHOCTU 3/1eKTPOU3ONALMNOHHBIX MaTepuanos (creepage distance):
KpaTualiwee paccTosiHue mexay ABYMS TOKOBeAYLMMMW 4acTSAMW MO MOBEPXHOCTU 3/1eKTPOU30NALMOHHOIO
MaTepuana, Haxofsilelics B KOHTaKTe C BO34yXOM.

3.23.5 NyTU yTe4YKN ANA NOBEPXHOCTEW, NOKPbITbIX 3/1eKTPOU30NALNOHHBIM MaTepuanom (distance
under coating): KpaTuaiilee paccTosHne Mexay TOKOBeAYLWMMM YaCTSMM MO NOBEPXHOCTUN 3/IEKTPOUN30ISALM-
OHHOro MaTepuasna, Ha KOTOPYH HaHECEHO U30/MPYIOLLEee NOKPbITHE.

3.24 nonocTb (void): NMpocTpaHCTBO, cNyyaliHO o6pa3oBaBlleecs B nNpouecce 3a/MBKW Komna-
YHAOM.

4 Tpynnbl U TeMNepaTypHble Kaccbl NCKPOHe30NacHOro 1 CBSA3aHHOTO
3/1eKTpoobopyf0BaHNSA

Nckpobeaonacmoe 1 CBA3aHHOE 3/1eKTPO060opyAOBaHNE AO/DKHO NOAPA3AE/ATLCSA Ha TPyMnbl U K1accu-
huumMpoBaTbCs No TemnepaTypHbIM K/laccaM B COOTBETCTBUM € pasgenamu 4 n5 IEC 60079-0.
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5 YpoBHM NUCKpoOGe3onacHbIX Lienei

5.1 O6wune Tpe6oBaHUA

MckpobeaonacHbIO Lienn MCKpo6e3onacHOro 1 CBA3aHHOMO 3/1eKTpPoo6opyA0BaHMA A0/KHbI 6biTb OTHe-
CeHbl K Of4HOMY U3 ypoBueii«la», «ib» nnm «ic».

Tpeb6oBaHWA HaCTOALLEro cTaHAapTa A0/KHbI MPUMEHATLCA KO BCeM YPOBHAM MCKpo6e3onacHbIX Lene,
€C/In He yKasaHo uHoe. MNpu onpeaeneHnn yposHen «ia», «ib»

UMK «iC» NOBPEXJeHNA 3/1IeMEHTOB U COeJUHEHNA HEO6XOANUMO YyUnTbIBaTb UCXOAS U3 Tpe6oBaHuUii 7.6.
MoBpexaeHna pasfeneHnii mexay TOKOBeAyLWMMN YacTAMU HEO6X04MMO YyUnTbiBaTb B COOTBETCTBUU C Tpe-
60BaHuAMMN 6.3. Mpu onpefeneHUn ypoBHA LENM yuuTbiBalOT pasMblKaHue, 3akopaynBaHue u 3asemMiieHune
BHELWHEro CoeMHUTENbHOroO Kabens.

MakcumasnbHble nckpobe3onacHble napameTpbl Lesioro o6bekTa ANa UCKpo6e30nacHOro U CBA3aHHOTo
31eKTPoo60opyA0BaHNSA AO/IKHbLI ONpeaensaATbCA € y4eTOM TpeboBaHW B OTHOLWEHUM UCKPOBOrO 3aXKMUraHusa no
5.5 u TensioBOro 3axuraHus no 5.6.

Ans uenei cBA3aHHOIO 3/1€KTPOO6OPYA0BAHMA, KOTOPbIE NOAKIOYAKT TOMLKO K Lensam ¢ 6e30nacHbIM
CBEPXHN3KNM HanpskeHnem (SELV) unu K uensam c 3alUTHbIM CBEPXHU3KMM HanpskeHuem (PELV). Hanps-
xeHne UmMpAos/KHO NPUMEHATLCA TOMbKO B KauyeCTBE XapakTePUCTUUECKOro 3HaYeHWS HanpsaXeHWs, a Ho-
MUHanbHOe paboyee HanpsXXeHUe AO/IKHO cyMuTaTbCca AeNCTBYOWUM (TUNUYHBIE NpuMepbl - uenu RS-232,
RS-485 nnn 4-20 mA). OnekTpoobopyaoBaHue, ncnonb3ytouee yenn SELV n PELV. fo/MKHO 6bITb MapKnpo-
BaHO 3HAaKOM «X» B COOTBETCTBMM C NepeuncneHunem i) 29.2 IEC 60079-0.

Ecnun B npefocTaBneHHOW [OKYMeHTauuu M3rotosuTesib onpeaesini MeToAnkn TeXo6CcnyXxnsaHusa nopg
HanpshkeHnem, TO 3TO TeX06CNyXMBaHNe MO HanNpsXXeHneM He JO/HKHO HapyllaTb NCKpo6e3onacHOCTb. U 3TO
cnepyeTt yuuTblBaTb BO BPEMS UCMbITAHWIA 1 OLEHKN.

MpumevyaHunsa

1 ina anekTpoobopyAoBaHUS MOTYT ObITb 33fjaHbl HECKO/IbKO BUAOB Lienei, 1 OHO MOXEeT UMeTb pasHble napame-
TPbl 4151 KAKA0r0 U3 yKa3aHHbIX BUAOB Lieneii.

2 PykoBOZCTBO MO OLLEHKE MCKPOBe3onacHbIX Lienel BOTHOLLEHMN UCKPOBOTO 3aKMUTraHus MPUBEAEHO B NMPUMIOXEHUN A,
a nogpo6Hasa nHopmauusa 06 NCKPOObpasytowem MexaHU3Me - B MpUIoXeHun B.

3 Mpwn npunoxeHun HanpsbkeHnii Um L B cnepytowmx pasgenax Ansi OLeHKM MOXeT MpUMeHsITbCS Ntoboe Hanpsi-
XeHne A0 MaKCMMaslbHOro.

4 3HauyeHre UmmMoXeT 6bITb pas/iMyHbIM AN pa3HbIX HAGOPOB COeAVNHUTE/bHBIX YCTPOUCTB U ANS1 HaNpshKeHUs
nepeMeHHOro 1 NOCTOSIHHOTO ToKa.

5.2 ickpo6esonacHas uenb yPOBHS «ia»

Mpwn npunoxeHun HanpsbxeHnn Umwu |/ nckpobesonacHble Lenn ypoBHSA «ia» He AO/IKHbI Bbl3blBaTb BOC-
nnamMeHeHne B3pbIBOOMNACHOW CMECU B KaXAOM U3 CNnefyoLmnx cayyvyaes:

a) Npu HopManbHOW aKcnayaTaunun U BBeAeHUN BCeX HeyUnTbiBaeMblX NOBPEeXAEeHWUN, co3patoWwmx Ham-
60siee onacHble ycnosus;

b) Npy HOpMasibHOW 3akcnayaTauun, BBEAEHUN OAHOIO YYUTbIBAEMOrO U BCEX HEYUYUTbIBAEMbIX NMOBPEX-
AEeHWiA. co3palowmx Hanbonee onacHble yCNOBUS;

C) Npu HOPManbHOW 3KcnyaTauun, BBeAeHUN ABYX YUYUTbIBAEMbIX U BCEX HEYUUTbIBAEMbIX MOBpPexXAe-
HWA. co3gatomx Hanbosiee onacHble yCroBUs.

B KaxA0OM U3 BbllleyKa3aHHbIX C/ly4aeB Hey4YuTbiBaeMble NOBPEXAEHNS MOTyT 6biTb pa3/IMyHbIMU.

Mpu ncnbITaHUM UK OLeHKe Leneii Ha NCKPOBOE BOCM1aMeHeHne Heo6Xo4MMO NCNoNb30BaTb KO-
UneHTbl 6e3onacHOCTM B cooTBeTCcTBMMU € 10.1.4.2:

Ana cnydaes a) n b) - 1.5:

gnac)- 1.0

Bo Bcex cnyvasix nNpu ouLeHKe TeMnepaTypHOro kKsacca noBepxHOCTU KOadpuumeHT 6e30nacHOCTM Mo
HanpsHXeHWo Uan TOKy A0/XeH 6biTb paBeH 1.0.

Ecnun moxeT BO3HUKHYTb TO/IbKO OHO y4UTbiBaeMOe NoBpexjeHune, To ANs NPUCBOEHNSA nckpobesonac-
HOli LUenu ypoBHS «ia» NMPUHUMalOT BO BHUMaHue TpeboBaHMS nepeyncrieHns b). Npu ycnoBuUM BbINOSTHEHUSA
Tpe6oBaHWii HacToALLEero cTaHAapTa K UCNbITaHUAM MCKpo6e3onacHoO Lenn ypoBHS «ia». Ecnun yuntblBaemble
NOBPeXAEeHNs He MOTYT BO3HWKHYTb, TO A/1 MPUCBOEHUS NCKPO6Ee30NacHOM Lenn ypoBHSA «ia» NPUHUMalOT BO
BHUMaHWe TpeboBaHMUS NOANYHKTa a), NpM yC/I0BUN BbINOJIHEHNS Tpe6oBaHUiA HacTosWero craHgapTa K mc-
NbiTAHWAM UCKPOGE30nacHol Lenn ypoBHA «ia».
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5.3 NckpobesonacHas uenb YpPpOBHSA «ib»

Mpwu npunoxeHnn HanpsxeHnii Umun U- nckpobesonacHblie Lenun ypoBHA «ib» He A0/MKHbI Bbl3blBaTb BOC-
naaMeHeHne B3pbIBOOMNACHO CMECUB KaXA0M M3 CriefyoLWmnx cnyyaes:

a) Npy HOpMasnbHOW aKcnyaTaunum 1 BBEAEHUN BCEX HEYUUTbIBAeMbIX MOBPEXAEHUN, cO3[aloWmx Ham-
60nee onacHble yc/oBus:

b) NPy HOpMasibHO 3KcnayaTaunum 1 BBeAEeHUN OAHOI0 Y4UTbIBAEMOTO U BCeX HeyUYnTbiBaeMblX MOBPEX-
AeHnii. co3gatowmx Hanbonee onacHble yCnoBus.

B KaXXA0M M3 BbllleyKa3aHHbIX C/lydaeB HeyUYnTbiBaeMble MOBPeXAEeHNA MOryT 6biTb pa3/IMyHbIMU.

Mpun ncnbiTaHUM MK OLEHKe Leneidl Ha BOCMaMeHeHne OT UCKP Heo6XxoAMMOo Mcnosb3oBaTk Koaddu-
umeHT 6e3onacHoctn 1.5 B cooTBeTcTBMN € 10.1.4.2. BO BCex criyyasix Npu OueHKe TemnepaTypHOro kiacca
NnoBepxHOCTN KO3 pULyneHT 6e30NacHOCTN NO HANPSHXKEHUNIO NN TOKY AOJ/KEH 6biTb paBeH 1.0.

Ecnun yunTbiBaemMble NOBPeXAEHNSA He MOTyT BO3HWKHYTb, TO 4/19 NMPUCBOEHNS UCKpob6e3onacHol uenu
YPOBHS «ib» NpvHMMatloT BO BHUMaHMe Tpe6oBaHUA NepeymnciieHus a), Npu yc/0BUN BbINOIHEHUA Tpe6oBaHU
HacToslWero cTaHgapTa K UCNbITaHUAM UCKPO6e30onacHOW uenn ypoBHS «ib».

5.4 ickpo6o3onacHas Lenb YPOBHA «iC»

Mpu npunoxeHun HanpsxeHuii Umu Ul nckpo6esonacHblie LENN YPOBHS «iC» He [0/HKHbl Bbl3bl-
BaTb BOCM/laMeHeHNe B3pPbIBOOMACHOW CMecu Mpu HOPMasbHOW 3akcnayatauuun. Ecnm 3asopbl umewT
pewatwee 3Ha4YeHne Ansa 6e30MNacHOCTU, OHN AO/KHblI COOTBETCTBOBATb 3HAYeHUAM U3 Tabnuubl 5 nan
Tabnunubl F.2.

Mpun vcnbITaHUM UM OLEHKe Leneii Ha NCKPOBOe BOCN/JlaMeHeHne Heo6XxoAMMO NCNOIb30BaTb KO-
adppuruneHT 6e3onacHocTn 1.0 B cooTBeTcTBMM ¢ 10.1.4.2. Bo Bcex cnyvyasax Npu OLeHKe TemnepaTtyp-
HOrO K/flacca NOBEPXHOCTU KO3 P ULUMEHT NCKPOHE30MacHOCTM MO TOKY WU HanpsXXeHUto A0/KeH 6biTb
paBeH 1.0.

MpumeyaHune - MOHATUE NOBPEXAEHWI He NMPUMEHSIETCA K 3TOMY YPOBHIO Lienu. HernoBpexzaaBMble KOMMO-
HEHTBI 1 CO0PKM MO pasgesny 8 He NPUMEHSIIOTCA. [I151 YPOBHS «iC» TEPMUH «HEMOBPEXAIEMbIV» CriefyeT NMOHUMAaThb Kak
YLOBNETBOPSIOLLWA Tpe6GoBaHusiM 7.1.

5.5 CooTBeTCcTBME TpebOBaHUAM B OTHOLWEHUN UCKPOBOFO BOCN/IaMeHeHNs

Heo6Xx04MMO OUEHUTb UM UCNbITaTb Uenb Ha 3 PEKTUBHOE OFpaHUYEeHne SHEPTUN UCKPbI, KOTopas
MOXeT BbI3blBaTb BOCMN/1aMeHeHUe B3PbIBOOMNACHO cpeAbl, B KaXA0W TOUke, rae MOXeT Npou3onTu pasbenu-
HeHue nnun coegnHeHne, B cooTeeTcTeum ¢ 10.1.

5.6 CooTBeTCcTBUEe Tpe6OBaHMSAM B OTHOLWEHUN TENJI0BOr0 BOCMN/IaMeHeHNs
5.6.1 O6wue Tpeb6oBaHnsA

Heo6x04MMO OLEHUTb U/MNK NCNbITaTb MaKkCMMalbHYO TeMnepaTypy BCeX NOBEPXHOCTEN KOMMNOHEHTOB,
060/104EK 1 MOHTaXa, KOTOpble MOTyT KOHTaKTMpoBaTb C B3pbIBOOMAaCHbIMW ra3oBbiMK cpegaMu. TpeboBaHus
K MakcMManbHOW TeMnepaType, 4ONYCTUMOWN Nocsie BBeAeHUA noepexgeHunii no 5.2. 5.3 n 5.4, npuBefeHbl B
pasgene 5 IEC 60079-0.

VcnbiTaHWA, ecnv OHN HeO6X0A4MMbI, yYKa3aHbl B 10.2.

NMpumeuvaHuns

1 Tpe6GoBaHWSI AAHHOTO MOAMYHKTA HEe NMPUMEHSIIOTCA K CBA3aHHOMY 060pYA0BaHUIO C APYTMM BUAOM 3alUTbI U3
nepeyncneHHbIx B IEC 60079-0 nnv HaxogsLeMycs BHE B3PbIBOOMNACHOWN 30HbI.

2 Heo6XxoAMMO OCOGEHHO TWATE/IbHO BbIGUPATL MaTepuasnbl A1s NpPUMeHeHUs B6M3M BbICOKOTEMMEPATYP-
HbIX KOMMOHEHTOB, HanpuMep, 3/1EMeHTOB, 6atapeli UM KOMMNOHEHTOB, CMOCOGHbIX paccenBaTb MOLWHOCTb 6osee
1.3 BT B yC/IOBUSIX NOBPEXAEHWSA, ONpeaeneHHbIX B 5.5. ANna npeaynpexaeHnus BTOPUYHOTO BOCM/IaMeHeHus B3pbl-
BOOMNAacHOV rasoBoii cpeapl, HanpuMep, BCNEACTBUE HarpeBa WM FOPEHWUsI MeyvaTHbIX MaT, MOKPbITWIA, KoprycoB
3/1EMEHTOB.

5.6.2 Tpe6oBaHMA K ManbiM 3/IeMeHTaMm

Manbie anemMeHTbl, Hanpumep, TPaH3NCTOPbI WX Pe3nCcTopbl, TeMnepaTtypa KOTOpbIX NMpeBbllWaeT TeM-
nepaTtypy. paspelleHHYo ANa AaHHOro TemnepaTypHOro ksacca, AonyckalTcs AN8 NPUMeHeHUs npu ycno-
BWW. YTO MPU UCNbITaHUN B cOOTBETCTBUM C 26.5.3 IEC 60079-0 aTK mMasble 3/1IeMeHTbl He BbI3blBalOT BOCM/1a-
MeHeHUs.

8



FOCT 31610.11-2012VIEC 60079-11:2006

Ansa rpynnbl | LCNONb3YOT UCNbITaTeNbHYO cMmech (6,5+0.3) % mMeTaHa B BO34yXe.

B KauyecTBe anbTepHaTUBbI, €C/IN HUKaKMe KaTannTuyeckne WNu Apyrne xmMmmyeckme peakuum HeBO3-
MOXHbI. NpUemMsieM OAUH U3 CleyLWwnx BapnaHToB.

a) gnsa rpynnbl |l TemnepatypHoro knacca T4 v rpynnbl | Temnepatypa 3/1eMEHTOB A0/KHA COOTBETCTBO-
BaTb Tabnuue 2a. BK/0Yas COOTBETCTBYHOLEE CHMKEHNE MaKCMMallbHO AONYCTUMOI paccenBaemoii MOLHO-
CTV NpMX NOBbIWEHUN TeMNepaTypbl OKpyXatouieli cpeabl, Kak ykazaHo B Tabnuue 2b;

b) Ans rpynnbl || TemnepaTtypHOro knacca T5 TemnepaTypa NOBEPXHOCTM 3/IeMeHTa C njouwaabto rno-
BEPXHOCTN MeHee 10 cM2 He f0J/KHa npesBblwartb 150 X .

Kpome TOro, gonyctummasi BblCOKas TemnepaTtypa He [AOJ/DKHa HapylwaTb BUA B3pblBO3aWUTbl, Hanpu-
Mep. Bbi3blBas NpeBbIlIEHNE AONYCTUMbIX, UMELWMX OTHOWEHNE K 6€30NacHOCTUN, 3HAYEHUI ANS 3/1eMeHTa
WM CMEeXHbIX YyacTel o6opyaoBaHusl, NM60 Ux paspylweHne nnum gecpopmMaynto ¢ HapyweHnem ANVHbI NyTei
YTEeUYKN NN 3N1EeKTPUYECKUX 3a30POB.
Ta6nuua 2 - TemnepatypHas KlaccudmKaunsi B COOTBETCTBUM C pa3MepamMm 3/1IEMEHTOB 1 TeMMepaTypoli oKpyxato-
e cpegpl
Tabnuuya 2a - TpeboBaHUA 4118 TemnepaTypHOro knacca T4 v rpynnbl |

O6uwan nnowagb NOBEPXHOCTH, Fpynna Il (T4) Fpynna 1
ncknw4yasa NpoBO/IOYHbIE BbIBOAbI (npOHMKHDBeHMe Ny I/ICKI'IK)‘-IeHO)

MakcumanbHasa TemnepaTtypa nosepxHocTtu. 'C

< 20 MM2 275 950
220 Mm2510 cm2 200 450
>10 cm2 135 450

Ta6nuua 2b - V3MeHeHMe MaKCUMa/IbHOW paccenmBaemoli MOLWHOCTY B 3aBUCMMOCTU OT TeMnepaTtypbl OKpyxatoLlel
cpeabl

MakcumansHas TemnepaTypa okpyxatwouieii cpeabl. C 40 60 BO 70 80
MaKkcuMasibHasi paccenBaemasi MOLWHOCTb. BT. 415 3/1eKTpoo60opya0BaHNs
rpynna Il 1.3 125 12 11 10
rpynna 1 3.3 322 3.15 3.07 3.0

5.6.3 NMpoBoAa BHYTPEHHEro MOHTaxa

MakcumanbHO AONYCTUMBbIN ToKa |. cooTBeTCTBYIOUWMEe MakCMMasibHOW TemnepaType camoHarpesa mMe-
Tannnyeckoro nposoga, MM60 6epyT n3 Tabnuubl 3 AN MeAHbIX NPOBOAHUKOB, NMG0 BbIYUCASAIOT MO Cneayto-
wen popmyne Ans Bcex MeTanoB:

-iv2
z=/,[lih £n )
'jra +aoj

rae: If . Tok nnaBneHus NpoBoAHMKA NPU YKa3aHHOU TemnepaType okpyxatouieii cpegbl. A

a- TemMnepaTypHbI KO3 ULMEHT CONPOTUB/IEHUS MaTepuana npoBoaHuka (ans megm a = 0,004284 K.
Ansa 3onota a -0.004201 K J

| - MakcumanbHO AONYyCTUMbI/ feACTBYOWNI TOK. A

T- TemnepaTtypa nnaBneHuss matepuana nposogHuka. X (gns megn -1083 X . gnsA 3on0T1a - 1064 X))

t- noporoas Temnepatypa AJ/19 JaHHOro TemnepaTtypHoro knacca. "C. 3HadyeHue t- 310 Temnepartypa
npoBOAHUKA BCNEACTBME cCaMOHarpeBa W HarpeBa OT OKpyXalolei cpesbl.

Mpumep: TOHKNA MeAHbI NpoBOAHNK (TemnepaTypHbIA knacc - T4)

a= 0.004284 K 1

T=16A (onpegenseTcs 3KCNePUMEHTaNbHO NN yKa3aH U3roTOBUTENEM)

T= 1083 °C

t- ana T4 (Manbliii KOMNOHEHT, t < 275 °C)

MpumeHns hopmyny, NONyUUM:

- 21A (3T 0 MakCMManbHO AONYCTWMbIi TOKB HOPMaibHbIX YCIOBUAX UIN B YCTOBUSAX NOBPEXAEHUS,
npu KOTOPOM TemnepaTypanpoBOAHWKA He NpeBbicUT 275 °C).
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Ta6nuuya 3 - TemnepaTypHas Knaccudukaumsi MeHOM NpoBoAKY (MPU MakCUMasibHOV TEMMEPATYpe OKpYXKatoLLei
cpeppbl 40 ' C)

AvameTp. Mm Mnouwaab nonepeyHoro ceve- MakcumanbHO AOMYCTUMbIWA Tok. A. ana
(cM. npumeyaHue 4) HUA. MM2 (CM. NnpuMeyaHue 4) TemnepaTypHOI knacca

T1 - T4 nrpynnsbl 1 T5 Te

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 17

0.2 0.0314 3.7 3.3 3.0

0.35 0.0962 6.4 5.6 5.0

0.5 0.196 7.7 6.9 6.7

MpumeyaHnsa

1 YkasaHbl MakCUMasibHO JOMYCTUMbIE 3HAYEHUS MOCTOSHHOIO W 3O(PEKTUBHbIE 3HAYEHNS NMePeMEHHOro TOKa.

2 [1NnA MHOrOXW/IbHbIX MPOBOAHMKOB B KayecTse MJ/1olajmn nornepeyHoro ceveHns NpuHMMaroT o6LLyo niowanb
BCEX XWUJ1 MPOBOAHMKA.

3 Tabnmua 0OTHOCUTCS K TMOKUM NIOCKMM NPOBOAHMKAM, HarpuMep SIEHTOYHbIM KabesisiM, HO He pacnpocTpaHsaeTcst
Ha NPOBOAHWKM NeyaTHbIX naaT (cMm. 5.6.4).

4 B KayecTBe AuameTpa 1 Mnowaam nornepevyHoro cevyeHns npuHMMatoT HOMUHa/IbHble 3HaYeHusi, NpuBedeHHbIe
M3roToBUTE/IEM NPOBOAA.

5 EcAn MakcMMasibHas MOLWHOCTb He rnpeBblwaeT 1.3 Br. npoBoaKa MOXeT 6bITb OTHECEHA K TeMrepaTypHOMY
Knaccy T4 n ncnonb3oBaTbCs B 3/1€KTPO060PYAOBaHMM rpynnbl | A5 rpynnbl | . ecniv nonagaHune nbiiv UCKIOYEHO, [0-
nyckaeTcsi MakcumasibHas MOLHOCTb 3,3 BT nNpu TemnepaType okpyxatollei cpeapl Ao 40 'C. [1a onpegeneHnss Makcu-
MasibHOW MOLLHOCTW NMpuY TeMnepaType OKpyxatoLlei cpefbl Bbiwe 40 *C cM. Tabnvuy 2b.

5.6.4 TeyaTHble NPOBOAHUKHN

TemnepaTypHbIii Knacc nevyaTHbIX MPOBOAHVKOB OMpeaesifAioT N0 UMEWMMCA AaHHBIM U U3MEPEHUEM.

[Ans MefHbIX NeyaTHbIX MPOBOAHNKOB TeMMepaTypHbIii K/lacc MOXHO onpeaenaTb no taénuue 4.

Hanpumep, nevyaTHble O4HO- UM ABYXCTOPOHHME MAaTbl TONWWNHOM He meHee 0.5 MM, C nevyaTHbIMU NpoO-
BOAHMKaMUN TONWMHON He MeHee 33 MKM. NpUMeHSAS KO3 ULMeHTbl, yKa3aHHble B npuMeyaHnsax 3. 4. 8 19 k
Tabnuue 4.0THOCAT K TeMnepaTypHOMY knaccy T4 naonyckaroT AN NPUMEHEHNA B 3/1eKTPO06opyA0BaHU rpyn-
Nbl I. €CAN OHN UMET MUHMMAsIbHYIO WPUHY NeYaTHOro NposBogHuka 0,3 MM. a ANNTeNbHO NpoTeKkarwmnii no
HUM TOK He npeBblwaeT 0.444 A. AHaNOrMYHO NeYvyaTHble NPOBOAHUKA MUHUMaNbHOW wupuHbl 0.5.1.0 n 2,0 mm
OTHOCHAT K TemnepaTtypHoOMYy Knaccy T4 npn makcumanbHbIX Tokax 0.648 A. 1.092 A n 1,833 A COOTBETCTBEHHO.

TemnepaTypHyl knaccudukaumio nevyaTHbIX NPOBOAHNKOB ANMHOM 10 MM AN MeHee He NPOBOAAT.

Ecnun TemnepaTypHbIil Knacc ne4yaTHOro NPoOBOAHMKA ONpPeAenatioT 3KCNepUMeHTabHO, HE0O6X0AUMO UC-
Nnonb30BaTb MakCMMalbHbI AINTENBHO NPOTEKaoWNii TOK.

[JonycTMble OTK/IOHEHUS NPU WU3rOTOBJIEHUN MeYaTHbIX NaaT He AO/DKHbl YMeHblaTb MUHUMasIbHYIO
WWPWHY NevyaTHOro NpoBoAHuka 6onee yem Ha 10 % wan 1 MM. B 3aBUCUMOCTU OT TOTO, Kakoe 13 3HayeHui
MeHblue.

Ecnn ucnbiTaHnss He NPOBOAATCA, NPU MakCUMasbHOW MOWHOCTM He 6onee 1.3 BT neyaTHble NpoBo-
OHVKN MOTYT 6bITb OTHECEHbI K TeMnepaTypHOMY knaccy T4. 1 AonyckalTcs A1 NPUMeEHeHNsA B 3/1eKTP0060-
pyAosaHuu rpynneol .

Ana rpynnel |. ecnyu nonajaHne nbifiv UCK/IHOYEHO, A0NyCTUMa MOWHOCTL 3,3 BT. MakcumasnbHyto Mol -
HOCTb MpK TemnepaTtype okpyxatouieli cpeabl Bbilwe 40 °C onpefenstoT B COOTBETCTBUM C Tabnuuein 2b.

Ta6nuuya 4 - TemnepaTypHasi Knaccudmkauusi NPOBOAHMKOB NeYaTHbIX NAaT (Npy MakcuMasibHOW TeMnepaTtypa okpy-
xatoweli cpeabl 40 "'C)

MakcumanbHas WKUpuHa nevar- MakcumanbHblii fonycTumelii Tok. AL Ans TemMnepaTypHbiX K1accos

MOTO NPOBOAHUKA, MM T1 -T4 v rpynna 1 T5 Te
0.075 0.8 0.6 0.5

0.1 1.0 0.8 0.7

0.125 12 1.0 0.8

0,15 14 11 1.0

0.2 1.8 14 1.2

0.3 2.4 1.9 1.9

0.4 3.0 2.4 21

0.5 3.5 2.8 25

10
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OKOHYaHWe Tabnuubl 4

MakcumanbHasi WUpnUHa nevar- MaKkcUManbHbli 4ONYCTUMBIA TOK. A. AN TemnepaTypHbIX KNaccos
MOTO NpOBOAHUKA, MM T1 - T4 v rpynna 1 T5 Te
0.7 4.6 3.5 3.2
1.0 5.9 4.8 4.1
1.5 8,0 6.4 5.6
2.0 9.9 7.9 6.9
2.5 11.6 9.3 8.1
3.0 13.3 10.7 9.3
4.0 16.4 13.2 11.4
5.0 19.3 15.5 13.5
6.0 22.0 17.7 15.4

MpumeyaHunsa

1 YKa3aHbl MakCMMasibHO A0NYCTUMble 3HaUYeHNsi MOCTOSAHHOIO UK aW(heKTUBHbIE 3HAUYeHNsI MepeMeHHOro TOKa.

2 Tabnuvua OTHOCUTCA K OAHOCTOPOHHMM MeyvaTHbIM nsiaTtam TOWmMHON 1.6 MM 1 6onee co crioem Meaw TOMLWMHON
He MeHee 35 MKM.

3 AnsA nnaT TonwmHoi ot 0.5 A0 1.6 MM MakcMMasibHbIl/i TOK yMeHbLUaloT B 1.2 pasa.

4 [ns ABYXCTOPOHHUX NeYaTHbIX M/1aT MakCMasibHbIM TOK yMeHbLiatoT B 1.5 pasa.

5 [1/191 MHOTOC/10liHbIX N/1AaT MakCUMaslbHbIM TOK YMeHbLUIAlOT B 2 pasa.

6 Mpwn ToNwMHe cnos Mean 18 MKM MakCMMasibHbI TOK yMeHbLuatoT B 1.5 pasa.

7 Mpw TonwmHe cnost Mean 70 MKM MakCMMaslbHbIi TOK yBenmunsatoT B1.3 pasa.

8 Mpr NPOXOoXAeHN NevyaTHOro NPOBOAHMKA NOA 3/IeMEHTaMM, paccenBaoLLMMM NPy HOPMasbHOM paboTe un no-
BpexAeHnax MowHocTb 0.25 BT nnn 6onee, TOK ymeHbLuatoT B 1.5 pasa.

9 B MecTe NOAK/IIOYEHNS 3NIEMEHTOB, paccenBatoLLMX MPU HOPMasibHON paboTe UM NOBPEXAEHNAX MOLLHOCTL 0,25
BT 1 6onee, WNPUHY AOPOXKM yBeNMuMBatoT B 3 pasa Ha A/inHe 1.0 MM unm yMeHbLUatoT B [iBa pasa MakCUMaslbHbIA TOK.
Ecnv nevaTtHbI NPOBOAHUK NPOXOAUT MOA, 3/IEMEHTOM, AOMNOHNUTENBHO UCNO/Mb3YIOT KO3MULMEHT, NPUBEAEHHBIV B Npu-
MeuaHuu 8.

10 Ans TemnepaTypbl OKpyXatoLei cpefpl A0 60 °C MakCuMasibHbI TOK YMeHbLIaloT B1,2 pasa.

11 ins TeMnepaTypbl okpyxatoLeli cpeabl A0 80 °C MakcUMasibHbI/ TOK yMeHbLIaloT B 1.3 pasa.

5.7 TMpocToe anekTpoobopynoBaHue

K npocTomMy a51ekTpoo60opyA0BaHUO0 OTHOCAT.

a) NacCuBHblE 3/IEMEHTbI, HaNnpuMep BbIK/OYaTeNn, coegnHNTENbHblIe KOPOGKM, pe3ncTopbl N NPOCTbie
nonynpoBOAHNKOBbIE YCTPOCTBA;

b) ycTpoiicTBa, HakannnBallime 3Hepruto, CocTosAlme U3 eANHUYHbIX 3/1IEMEHTOB B MPOCTbIX LEensx c
onpegeneHHbIMU NapameTpaMu, Hanpumep KOHAEHCATOPbl UM KaTyLWKN MHAYKTUBHOCTU, 3HAYEHUA KOTOPbIX
AOJ/DKHBbI YYNTbIBaTLCS NpuW onpegeneHnn obuieli 6e30nacHOCTM CUCTEMbI;

C) UCTOYHWKN FTeHepupyemoi aHepruun, Hanpumep Tepmonapbl 1 GOoTO3N1eMeHTbl, B KOTOPbIX fto6as 13
reHepupyemMbIX UMW BENNYUH He npeBblwaeT 1,5 B.100 MA n 25 mBT.

MpocToe anekTpooGopyaoOBaHMe [OIKHO COOTBETCTBOBATb BCeM TpeboBaHWAM HacTosLlWero cTaHgapTa.
M3rotoBuTeNb MAN MPOEKTUPOBLLMK NCKPOGE30MnacHOW cCUcTeMbl AO/MKEH Aoka3aTb COOTBETCTBUE AaHHOMY
NYHKTY, BK/lOYasa cneyndgukaumy matepmanos U NPOTOKO/bI UCMbITaHW (ecnu npumeHsoTcsa). CooTBeTCcTBUE
npocTtoro o6opyaoBaHnsa pasgeny 12 He Tpebyetcs.

Bcerga Heo6xXo4MMO yunTbiBaTb Cnefyloline acnekrbl:

1 Be3onacHOCTb MPOCTOro 3/1eKTPO06OPYAOBaAHNSA He A0/KHA o6ecnevynBaTbCsl MPUMEHEHNEM OrpaHu-
YNTEsIbHbIX YCTPOUCTB MO TOKY U/MAN HaNPSXEHUIO.

2 MMpocToe o6opyaoBaHMe He JO/DKHO coAepXaTb cpefcTBa, yBennymMBaloLUiMe 3Ha4eHns Toka Uan Ha-
NpsHXXeHns. HanpuMmep, npeobpasoBaTesin MOCTOSAHHOIO TOKa.

3 B Tex cny4yasx, korga npoctoe o6opyfoBaHme fO/HKHO COXPaHATb Le/I0CTHOCTb U30MSLUN NCKPOGe3o-
nacuoii uenun oT 3eMNIN, OHO JOJDKHO BblAEpPXNBaTb UCMNbITaTe/IbHOe Hanpsi)XeHne No OTHOLIEHWUIO K 3a3emMrie-
HWIO B COOTBETCTBUM C 6.3.12. Ero 3axnmbl AO/KHbI OTBeyaTb Tpe6oBaHuam 6.2.1.

4 HemeTannunyeckme o060/104KN UAN 060/10UKN U3 IETKMX CMJABOB, B C/lyyae UX pasMelieHns BO B3pbl-
BOOMacHOW cpefe, AO0/MKHbI YA0BNeTBOPATbL Tpe6oBaHnAM 7.3 1 8.1 IEC 60079-0.

5 Ecnu npocTtoe o6opyaoBaHne yCTaHOB/IEHO BO B3PbIBOOMAcHOW cpefe, TO OHO A0/HKHO COOTBETCTBO-
BaTb onpefeneHHOMY TeMnepaTypHOMY knaccy. Mpu nucnonb3oBaHMM B MCKpoGe3onacHo uenu B npegenax
CBOMX HOMWHa/IbHbIX XapakTepUCTUK U NpPU MakCUMa/nbHOW TemMnepaType okpyxatluiein cpegbl 40 X nepe-
KaoYaTenn. NaTpPoHbI, WTENCenn u 3axnMbl AO/DKHbI UMETb MakCUMasnbHyl0 TemnepaTypy NOBEPXHOCTU MeHee

n
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85 °C, TO eCTb OTHOCUTbLCSA K TemnepaTypHOMY knaccy T6 Ana npuMmeHeHui rpynnbl |1. n Takxe A0/KHbI 6bIThb
npuroAHbl A4NA NpuMeHeHWi rpynnel |. TemnepaTypHbIA kKnacc 4pyrux TMNOB NPOCTOro 060pyA0BaHUA [OJKEH
onpeaensaTbCsA B COOTBETCTBUM C pasfesiom 4 HacTosiwero ctaHgapTa.

Ecnn npoctoe o6opyAoBaH/e SAABMAETCA 4acTbio 3/1eKTPOO6OpPYyAOBaHUA, cCofepXaliero apyrue anek-
Tpu4yeckue Lenu, BCIO CUCTEMY HEO6X0AUMO OLEeHMBaTb B COOTBETCTBMN C TPe6OBAHUAMWN HACTOSLWEro cTaH-
papra.

NMpumeuvaHuns

1 [aTunku, B KOTOPbIX UCMO/b3YETCS KaTa/IMTUUecKas peakums Uamv apyrue afieKTpoXMmMmyeckune NpuHUMNGI, 06bIu-
HO He sIBNSIIOTCA NPOCTbIM 060pyAOBaHMeM. Heo6xoArMa KOHCYbTaums CneLmanyicToB No UX NPUMEHEHUIO.

2 HacToswwii cTaHAapT He ycTaHaBnvBaeT Tpe6oBaHUsi 0 HEO6XOAVMOCTY NPOBEPKU COOTBETCTBUSA NPOCTOro 060-
pyfoBaHvs cneumudmrKaLum n3rotToButens.

6 Tpe6oBaHMSA K 3MEKTPO0BOPY/A0BAHNIO

NMpumeuyaHune - TpeGoBaHWsi ITOTO Pa3aena, ec/im He yKasaHo MHOe B COOTBETCTBYHOLLMX NOAMYHKTax, OTHOCAT-
CS1 TO/IKO K KOHCTPYKTUBHBLIM OCO6EHHOCTAM MCKPOGE30MacHOro U CBA3aHHOTO 3/1EKTPO060PY/A0BaHNSA, KOTOPbLIE B/ISIOT
Ha [AaHHbIV BUA B3PbIBO3AWMTHI.

Hanpumep, Tpe6oBaHWsi MO repMeTU3aLmn 3a/IMBOYHLIM KOMMAYHAOM MPUMEHSIIOT TO/MIbKO B Crydae,
ecnu repmeTmsaunsi Heo6xoauma 451 BbINONHeHUs TpeboBaHuit 6.3.4 nnm 6.6.

6.1 O60104KKN

Ecnun nckpo6e3osacHOCTb MOXeT ObITb HapylleHa B pe3y/bTaTe AOCTyna Kk TOKOBeAyW UM YacTaM, Ha-
npumep. ecnu Lenu cogepxart HenoBpexgaeMble NyTU yTeukn, Heobxoamma obonouka.

Heob6xoanmas cTeneHb 3awunTbl 3aBUCUT OT YCNOBUIA aKCnyaTaumnm; HanpuMep, A5 anekTpoo6opypo-
BaHMA rpynnbl | MOXeT NnoTpeboBaTbCcA cTeneHb 3awnThl IP54 B cooTBeTCcTBUM € IEC 60529.

KoHCTpyKuus 060504eKk ANS 3aWKUTbl OT NMPUKOCHOBEHUS K TOKOBeAYLWWMM 4YacTAM, HaxoAsWwMMcs
noj HanpsHkeHMem, U OT NonagaHus BHYTPb MOCTOPOHHUX TBEPAbIX NPeAMETOB N XUAKOCTeli MoXeT 6bITb
pasHoii.

3a o603HaveHne NoBepxHOCTel, o6pasyoWwmnx rpaHnLbl 060104k, OTBEYaeT M3rotoButenb. 3To 060-
3HayeHune AO/KHO 6bITb 3aNNCaHO B 3aK/II0UYNTE/IbHOM BapuaHTe foKymeHTauuu (cm. pasgen 13).

6.1.1. O6opynoBaHue, cooTBeTCTBYl L ee Tabnuye 5

O6opyaoBaHue, oTBevalLlee Tpeb60BaHMAM K 3a30paM, ykadaHHbIM B Tabnunue 5. 4OMXKHO ObITb CHabXe-
HO 060J/I0YKOI CO cTeneHbto 3awmnTbl IP20 nnn Bbilwe.

O60n04Ky gonyckaeTcs He nmogBepraTb MCMbITaHUAM A7 o60s104ek no 26.4 IEC 60079-0, ogHako umc-
nbiTaHne c6pacbiBaHMem no 26.4.3 IEC 60079-0 nposBoaAT.

6.1.2. O6opynoBaHMe, COOTBETCTBYIOLEe NPUNoXeHuto F

O6opypnoBaHue, oTBevallee TpeboBaHUAM K 3a30paM MPUIOKeHUs F, OKHO 6bITb CHabXeHOo 3alun-
TOW aNna obecneyeHNs cTeneHn 3arpsasHeHus 2.

3TOro AOCTUTatoT C NOMOLLbIO;

- 060/104KN CO cTeneHblo 3awWmnTbl IP54 nnn Bbiwe B cooTBeTCcTBMM € IEC 60529. O60104Ka A0/KHA ObITh
noaBeprHyTa ucnblTaHNAM Ans o6ono4vek no 26.4 IEC 60079-0;

- 060/104KN CO cTeneHblo 3awnTbl IP20 nnn Bblwe B cooTBeTcTBUK ¢ IEC 60529 npu ycrioBuun, 4To pas-
AeneHnsa obecneyeHbl C MOMOLLLIO MOKPbITUA TnNa 1 nnm 2. HeT Heo6XxoA4MMOCTM nNogBepraTb 060/104KY UC-
nbiTaHUAM A1 06os104ek no 26.4 IEC 60079-0;

- MOHTaxa Mpu yc/ioBUW, 4TO ByAyT yKasaHbl crleunasnbHble yc/10BUA 6€30NacHOro npuMeHeHns n 060-
pyAoBaHune 6yAeT MapkKMpoBaHO 3HAKOM «X» B COOTBeTCTBMM C€ 29.2, nepeumncneHue i) IEC 60079-0.

6.2 CoeANHNTEeNbHble YCTpOCTBa AN NOAKIOYEHUSA BHEWHUX Lenei
6.2.1 3axumbl

B AONOIHEHNE K TOMY, YTO 3aXMMbl AN UCKPOGE3onacHbIX Leneii 0/MKHbl oTBeYaTb TpeboBaHUAM Ta-
6711l 5, OHM JO/MKHBI 6bITh OTAEMEHbI OT 3aXXMMOB UCKPOOMAacHbIX Leneli 0AHUM UIN HECKONbKUMUK crnocoba-
MW. yKasaHHbIMUW B NepeyncneHum a) niu b).
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3TN cnocobbl pasfgesieHnus TakxXe MPUMEHSoT, Korga MCKpo6e3onacMocTb MOXeT 6biTb HapylueHa
BHeLllHel NpoBOAKON, KOTOpasi, OTCOeAMHMUBLLUCH OT 3aXMMa, MOXET 3aMKHYTbCSl Ha NPOBOAHUKA UAN KOM-
NOHEHTBHI.

NMpumMmeyaHue 1- 3axuMbl 4718 NOACOEAVHEHNSI BHELIHMX Lienei K MICKPO6Ge30onacHOMY ¥ CBSI3aHHOMY 3/1ekK-
TPoO60PYA0BaHNIO AO/MKHbI GbITh BbINO/IHEHbI TaKMM 06pa3oM, YTOGbl OHM HE NMOBPEXAa/IMCb NPU BbIMOSIHEHWUN COe-
OVHEHWIA.

a) Ecnu pasgeneHue o6ecneynBaeTcsi 3a30pOM, TO 3/IEKTPUUECKUIT 3a30p MEXAY HEN30/IMPOBAHHbIMU
TOKOBEAYLMMMN YACTAMU 3aXMMOB LO/KEH 6bITb HO MeHee 50 MMm.

MpumeyaHue 2 - PacrosioXeHVe 32KMMOB Y METOZ, MOHT&XA AO/DKHbI BbITb TAKVMU, YTO6bI KOHTAKT MEXay
LiensiM B C/ly4aB CMeLLeHNs NPOBOAKY 6bl1 MaslOBEpPOSITEH.

b) Ecnu paspgeneHne BbIMNOJIHEHO pa3MelleHUeM 3aXMMOB MCKPO6e30nacHbIX U MCKPOOMNACHbIX Lenei
B pasfefibHblX 060/104Kax Uan 3a cYeT UCNO/b30BaHUA U30/IALNOHHOW Neperopoakun, Nam 3as3eMneHHol Me-
Tan/InyecKo Neperopoakn Mexay 3axumamu nog o6uieli KpbIWKON, AO/MKHbI 6bITb BbINO/HEHBI Cleaytolne
yCcnoBus:

1) Kpass neperopoioK, NCNOoJb3yeMbiX ANA pa3fesieHNs 3aXMMOB, [O/IKHbl OTCTyNnaTb OT CTEHOK He 60-
nee yem Ha 1.5 MM MAn AoMKHO obecneumBaTbCsA MUHUMaNbHOE paccTosHWe 50 MM Mexay 3axumamun B
no60M HanpaBeHUU BOKPYr Neperopoakun:

2) MeTannnyeckme neperopogkm AOMXKHbI ObiTb 3a3eM/IeHbl U UMETb JOCTATOYHYIO MPOYHOCTb U XecT-
KOCTb. YTO6bI He pa3pylaTbCs MPU MOHTaxe M akcnayatauuun. TonwmnHa Takux neperopofok Aos/HKHa 6biTb
He MeHee 0,45 mMm. MNpy MeHbLeR TOWWHE NEPEropoakn AO/MKHbI COOTBETCTBOBaTb TpeboBaHuMam 10.6.3.
3a3eM/ieHHble MeTanInyeckne neperopoakn Ao/HKHbI NPONycKaTb MakCUManbHblA TOK, BO3MOXHbI/ B aBapuii-
HbIX pexumax, 6e3 NporopaHus Neperopoakn Uan NOBPexXAeHUsa Luenu 3asemMaeHuns;

3) HemeTannnyeckne U30NNPYHOLLME NMEPEropoaKN AO0/MKHbl MMETb COOTBETCTBYHLWMUA KO3I(PADUUNEHT
TPEKUHTOCTOMKOCTU. AOCTATOUYHYIO TOJIWMHY U KPEenUTbCA TakMMm 06pa3oM, YTO6bl ObITb YCTOWYMBBLIMU K Ae-
chopmaumaM. KOTOpble MOFyT BOCMNPenATCTBOBaTb MX MPVMEHEHUI0 MO HasdHaudyeHuto. ToNlWuHa Takux nepe-
ropoAok fo/xHa 6biTb He MeHee 0,9 MM. [pn MeHbL el To/WMHE NePeropoakn AO/KHbI YA0BMEeTBOPATbL Tpe-
6oBaHuaAM 10.6.3.

3HavYeHNs 3N1eKTPUYECKNX 3a30POB N NyTel yTeUKn Mexay Hen3onIMpoBaHHbIMU TOKOBEAYLWNMN YacTAMM
3aXMMOB pPas3/INYHbIX NCKPO6GEe30onacHbIX Lenei 1 3a3eM/IeHHbIMU AN 6e3 HanpsXXeHUs TOKONPOBOAALWMUMU
4acTAMU A0/KHbI 6bITb HE MeHee 3HayYeHWii, NpuBeAeHHbIX B Tabnuue 5.

3Ha4YeHNA 3N1EeKTPUYECKUX 3a30P0B MeXAy HEU30/IMPOBaHHbLIMU TOKOBEAYLNMMN HaCTAMN BHELWHUX COe-
OVHUTENbHBIX CPeACTB pa3fesbHblX NCKPO6e30nacHbIX Lenel AO/MKHbI OblTb paBHbI:

- He MeHee 6 MM MexJy pas3fes/ibHbIMU UCKPO6e3onacHbIMU Lensmu;

- He MeHee 3 MM OT 3a3eMJ/IEHHbIX YacTei, ecnv Npu oueHke 6e30NacHOCTUN He Bbl/I0 YYTEHO 3a3eMm-
neHwue.

Mpu n3mepeHnn 3a30p0OB BOKPYT TBEPAbIX U30/IALMOHHbLIX CTEHOK 1 Neperopook cnegyet pykoBoACTBO-
BaTbCs PUCYHKOM 1. HEO6XO4MMO yUnTbiBaTb BO3MOXHOE NMepeMelleHe He 3aKpensieHHbIX XXeCcTKo meTannu-
YeCKUx yacTeil.
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Pa3mepbl B MM

1- TOKONPOBOAALLAS YacCTb; T -3/1€KTPUYECKME 3a30pbl U A/IMHA NYTER YTeUkM 0 COOTBETCTBUM C Tabnmueii 5; d - anekTpuyeckue 3a3opbl
Ha BHELLIHUX COeAMHUTENbHBIX YCTPOCTBaX 3aXMMOB B COOTBETCTBUM C 6.2.1.

NMpumMeyaHue - YKasaHHble pasmepbl - 3TO 3HAYEHUS S/IEKTPUYECKUX 3a30POB M A/IMHbI MyTeli YTEUKN BOKPYr
M30M1ALMN B MWIZIMMETPAX, Kak YKa3aHo Bbille, Y He TOSLMHbI U30ALMN.

PucyHok la - TpeGoBaHusi K 3a30pamM U A/IvHe NyTell yTeuku 4151 32KMMOB, K KOTOPbIM MOAK/HOUEHbI Fa/IbBaHNYECKN He
CBsi3aHHble NCKPOGE30MacHble Lienm

1- HeNpoBOAALLASA WM TOKOMPOBOAALLAA 3a3eM/IEHHAs YacTb; 2 - Neperopo/ka o CoOTBETCTBUM C 6.2.1 b); B JaHHOM Npumepe
neperopojka 0AHOPOAHAsA C OCHOBAHWEM WM NPOYHO COEAMHEHHAA C HUM T - 3/1eKTPUYECKME 3a30pbl U ANNHA MYTW YTEYUKN B
co0TBeTCTBUM C Tabnuueli 5. d, 2 3 MM AN TOKONIPOBOASALLETO 3a3eM/IEHHO C€10st; d2 2 B MM. d32 50 MM nm 4n S 1.5 mm

MpumeyaHune - YkasaHHble pa3Mepbl - 3TO 3HAYEHUSA 3N1EKTPUYECKUX 3a30P0OB U A/INHBI NYTU YTEYKN BOKPYT N30-
nAaunn B MMnanmeTpax, Kak ykasaHo Bblle, a He TONWNHbI n3onayuu.

PucyHok 1b —MNpumep pasgeneHns uckpo6e3onacHbIX U UCKPOONACHbIX 3aXVWMOB C MOMOLLbI NEPEropoakn

PucyHok - Pasgenenne nckpo6es3onacHbIX U MCKPOONACHbLIX 3aXXMMOB

14
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6.2.2 3/1eKTPMUYOCKMNO pas3beMbl

KOHCTpyKUMA pa3bemoB, NpegHasHayeHHbIX A58 MOAKIIOYEHUS BHELWHUX WCKpo6e3onacHbIX Luene,
AOJ/HKHA OTNIMYaTbCA OT KOHCTPYKLMM pa3bemMoB A1 UCKPOONaCHbIX Leneli n He Ao/KHa AOoNycKaTb B3anMo-
3aMeHAeMOoCTH.

Ecnn B nckpo6e3onacHoOM WA CBA3aHHOM 3/1eKTPo060opyA0BaHNMN UCNO/b3YIOT HECKO/bKO pa3beMoB
AN BHEWHUX COeANHEHNI 1 HeNpaBU/IbHOe COeAMHEHNE MOXeT oTpuuaTesibHO NOBAUATL Ha BUJ B3pblBO3a-
WKNTbI, 4O/DKHbI ObITb MPUHATBI MeEPbI, UCKAOYaLWmne BO3MOXHOCTb UX HEMPAaBU/IbHOIO COeANHEHUSA, Hanpu-
Mep. Npu MOMOLMN K/o4Ya, WK pasbeMbl A0/KHbI 6biTb NAEHTUMULNPOBAHbI MapKMPOBKOW WM LBETOBbIM
KOOM.

MpucoegnHeHne NPOBOAOB K pasdbemMaM [OJ/IKHO BbINOMHATLCA B COOTBETCTBUM € 6.2.1. pn ncnosb3o-
BaHNW cneunasibHOro MHCTPYMEHTa, UCK/toYaloLlero BO3MOXHOCTb OTCOeAUHEHUSA XW/bl MPOBOAHMKA, pasbe-
Mbl JOJ/IXKHbI OTBeYaTb TO/IbKO TpeboBaHMAM Tabnuubl 5.

Pa3sbeM, cofepxalimii Lenn 3asemMsieHns, NoBpexaeHne KOTOPbIX MOXeT oKa3aTb BIMSIHWE HA UCKpobe-
30MacCHOCTb 3/1IEKTPUYECKOI Lenu, o/KeH 6biTb BbINO/IHEH B COOTBETCTBUM C 6.5.

6.2.3 OnpepgeneHve OTHOWEHMWA MakKCUMaNbHOW BHeWHelW WHAYKTUBHOCTU K COMPOTUBEHUIO
(LO/7?0) LN UCTOYHUKA NMNUTAHUSA C OTPAHMYEHHbIM CONMPOTUB/IEHNEM

OTHOLWeHNEe MaKCUManbHO BHEWHEW MHAYKTUBHOCTU K conpoTuBneHuto (La/Rc), koTopble mMoryT 6bITb
NOAKMIOYEHbI K UCTOYHUKY NMUTaAHUS C OFpaHUYeHHbIM CONPOTUBJ/IEHUEM, PACCUUTBLIBAKOT NO NPUBEAEHHON HUXe
copmyne. B aToli dopmyne yuntbiBaeTcsi koahumumneHT 6e3onacHocTM 1.5 No TOKy, MU OHa He AOJKHa uc-
nonb3oBaTbcs, Korga C5 Ha BbIXOAHbIX 3aXMMax a/iekTpoobopyaoBaHnsa npesblwaeT 1 % CO.

8e B+ (64e2ftj2- 72U02e L.f 2
V *0 2

rae e - MMHMManbHas BOCMJ/IaMeHsoWas aHeprusa Mckpoobpasytowero mexaHnsma. [x. coctaBnsawwas gns
3neKTpoobopyaoBaHUA:

rpynno | 525 « 10'%e.
noarpynn
HA 320 *10e.
B 160 10 e.
HC 40 -« 10-e;

Rs- MuHumanbHoe BbIXOHOE COMNPOTUB/IEHNE UCTOYHUKA NUTaHUA. OM.
NO- MakcumasnbHoe HanpsXeHune XosiocToro xoaa. B;

Ls- makcummanbHas WHAOYKTUBHOCTb Ha 3aXMMaxX UCTOYHUKa NUuTaHunsa . H;
Cs- mMaKkcumasibHas eMKOCTb Ha 3aXumMax UCTOYHUKa nutaHua. d.

Mp**=0 u>s 32e”

3
/ RO oLL ' @)

Mpu koadhuumeHTe nckpobesonacHocTu. paBHoM 1, 3HaueHne LIROpo/mKHO 6bIThb yBENNYEHO B 2.25
pasa.

MpumeyaHune

1 O6bI4HO OTHOLWEHMe LORgnpuMeHsieTcs 4715t OLEHKN BNVSIHWSE pacrpefesieHHbIX NapaMeTpoB Kabesisi, a ero npu-
MeHeHUe A/151 COCPefOTOUEHHbIX 3HAUEHUI UHAYKTUBHOCTY 1 CONPOTUB/EHNsI TpebyeT 0co60ro pacCMOTPeHUs!.

2 OTHoweHne L(R 0 MOXeT 6bITb ONpeAenieHo 3KCNEPUMEHTAILHO A/151 HEMMHEVHBIX UCTOYHWKOB MUTAHWS C Mo-
MOLLbIO UCMbITaHWS Lieny C HECKOIbKUMU AUCKPETHbIMU BenumHamm LQu Ra meTogamu, onvcadHbivu B 10.1. [lnana3oH
MCMNO/b3YeMbIX 3HAUEHWI Rq[40MKEH 3MEHSATHCS MPAKTUYECKW OT 3HAYEHW A/15 KOPOTKOTO 3aMblKaHUs (MakCUMasIbHbIN
/0) 4O 3HAYEHWIA A/1s1 XOMOCTOro XoAa (/0 NouTH paBeH Hysto), U TEHAEHLMS M3MEeHEeHWs1 LOHKHA rapaHTupoBaTb, uto LGRO
He MpuBeAET K BOCM/TAMEHEHWIO BO BPEMST UCTIbITAHUS Ha UCKPOO6pasytoLLieM MexaHU3Me.

6.2.4 TloCTOSAHHO NnoacoefVHeHHble Kabenn

3NeKkTpoo6opyAoBaHME, CKOHCTPYMPOBAHHOE C MOCTOSIHHO MOACOeAUHEHHbIM KaGenem AN BHELWHUX
COeAMHEHU, AOMKHO MPONTM WCMbITAHUE HAa pacTsKeHue kabefsi B COOTBETCTBUM ¢ pasgesiom 10.9, ecnu no-
BpeX/eHue BbIBOAOB B 3/1eKTPO060PYL0BAHUN MOXET MPUBECTU K HAPYLIEHUIO UCKPO6e30NacHOCTU. Hanpumep,
ecnun B kaGene HeCKOSIbKO UCKPOGe3aonacMbix Lieneil v NoBpeXAeHe MOXET Bbi3BaTb ONacHOe COeAUHEHME.
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6.3 MyTn yTeukn un afleKTpuyeckue 3as3opbl

Tpeb6oBaHMA K NYTAM YTEUKN M 3N1eKTPUYECKMM 3a30pam npuBeseHbl B pasgenax 6.3.1 - 6.3.13. AnbTep-
HaTVMBHbI MeTo4 onpefesieHNs pa3MepoB MyTeill yTeuku u pasgennTesibHbIX 3a30p0OB NpuUBeAEH B Npuaoxe-
Hun F

6.3.1 MyTn yTeukn 1 3NIeKTpUYeckne 3a3opbl MexXxAy TOKOMPOBOASLWUMMN YaCTAMM

MyTn yTeukn n anekTpmyeckne 3a3opbl MexAy MCKPo6e3onacHOW M MCKPOONacHoOW uensaMu; UWamM pas-
HbIMW NCKPO6Ee30nacHbIMU LenaMun; UAn Lenbi U 3a3eM/IeHHbIMU WU N30/IMPOBAHHbIMU MeTan/In4yeckumu
YyacTAMUW A0/DKHblI COOTBETCTBOBAThL CreAylowmmM TpeboBaHMAM, ecin BUA 3aWUTbl 3aBUCUT OT NyTel yTeukn
M 3/1eKTPUYECKNX 3a30POB.

dnekTpu4yeckue 3as3opbl crefyeT U3MePSATb UKW OLEHMBATb C YYETOM BO3MOXHOMO CMelweHuUs NpoBO-
OHWKOB MM TOKOMPOBOAALWMX YacTel. TexHonormyeckme AONyCKN Npu U3roToBAEHUN He A0/DKHbI YMeHbLaTb
3a30pbl 6onee yem Ha 1 MM nnm 10 % (6epyT MeHbluee U3 ABYX 3HAYEHUN).

dneKkTpuyeckme 3a3opbl, COOTBETCTBYIOLME 3HAYEHUAM, NPpMBeAeHHbIM B 6.1.1 nnun 6.1.2. 4O/MKHbI pac-
cMaTpuBaTbCA Kak nenospexgaemMble.

6.3.1.1 MyTn yTeukn 1 aneKTpn4yeckm© 3a3opbl B COOTBETCTBUUN C Tabnuuyen 5

Ans ypoBHel «ia» n «ib» nyTn yTeukn n anekTpuuyeckue 3a3opbl, He yaoBneTBopstowmne TpeboBa-
HMAM Tabnuubl 5. HO cocTaBnsAWMe He MeHee 1/3 3HauyeHWli, ykasaHHbIX B Tabnuue 5. AO/KHbI pac-
cMaTpmBaTbCA KakK MOABEpPXEeHHble YyYUTbIBAEMbIM MOBPEXAEHUAM Ha 3aMblKaHWe, eCcnu 3To HapywaeT
nckpobesonacHoCTb.

Ansa ypoBHeli «ia»n «ib» NyTn yTeuykn M anekTpuuyeckune 3a3opbl, He ygoBneTBOpstowmne TpeboBa-
HMAM Tabnuubl 5. HO cocTaBnAawWMe MeHee 1/3 OT 3HauYeHWI, ykasaHHbIX B Tabnuue 5. AO/KHbLI pac-
cMaTpmBaTbCA KakK NoABeEpPXeEeHHble HEYUNTbIBAEMbIM NMOBPEXAEHUAM Ha 3aMblkaHue, eCNun 37O HapywaeT
ncKkpob6e3onacHoOCTb.

AN ypoBHA «iC» NYTU YTEUKN U 3/1EKTPUYECKUE 3a30Pbl, 3HAYEHMNS KOTOPbIX HMXKEe yKa3aHHbIX B Tabnuue
5. cnefyeT paccMaTpuBaTb Kak NoABepPXeHHble KOPOTKOMY 3aMblKaHUIO, eCc/lM 3TO HapylwaeT nckpobesonac-
HOCTb.

6.3.1.2 MyTu yTeUYKN 1 3N1eKTpUYeckne 3a3opbl B COOTBETCTBUMU C NpusioxeHnem F

Ons ypoBHeli «ia» n «ib» Nyt yTeukn n anekTpmyeckme 3a3opbl, 3HAYEHUSI KOTOPbIX HUXEYKa3aHHbIX B
NPUAOXeHNN F. AO/MKHbI paccMaTpuBaTbCA KakK NoABEPXEHHbIe HEYUUTbIBAEMbIM NOBPEXAEHUAM Ha 3aMblKa-
HWe. ecnn 3TO HapylwaeT MCKPO6e30MacHOCTb.

ANA ypoOBHA «iC» NYyTU YTEUYKN N 3NEeKTpUYeCcKMe 3a30pbl, 3HAYEHUSA KOTOPbIX HMXE YKa3aHHbIX B NpuUio-
XeHuun F. cnegyeTt paccmaTpuBaTth Kak NoABepXeHHble KOPOTKOMY 3aMblKaHUIO, eC/IN 3TO HapyllaeT nckpobe-
30MacHoOCTb.

COCTOSIHNEM HEUCNPABHOCTU NPU HapyLWeHUN pasfefieHNns CYNTalT TO/IbKO KOPOTKOe 3aMblKaHue.

TpeboBaHMA K a/1eKTPUYECKNM 3a3opam, Korga nckpobesonacHasa Lenb oTAaeneHa OT Apyrux uenew 3a-
3eMJ/IEHHbIMM NeYyaTHbIM NPOBOAHMKOM WAN NEePeropoAKoli, Npyu ycnoBumM, 4To Npo6oi Ha 3eMN0 He HapylwaeTt
BMA 3alUTbl 1N YTO 3a3eM/IeHHass ToKkoBeAylasi HacTb MOXET HECTU MakKCUMasbHbIli TOK. KOTOPbI GyaeT npo-
TekaTb MO Heill B aBapuiiHbIX YyC/IOBUAX, HACTOAWMM CTaHAAPTOM He perfiaMeHTUpyroTCS.

MpumeyvaHune 1- Bug 3awmtbl 3aBUCUT OT 3MIEKTPUYECKUX 3a30P0OB [0 3a3eM/IEHHbIX WU N30IMPOBaHHBIX
METa/I/IMHECKUX YacTel, ecriv TOKOOFpaHI/ILII/IBaIOLLI.I/II‘/‘I PE3NCTOP MOXEeT ObITb 06OAEeH KOPOTKUMW 3aMblKaHUAMU MexXay
uenbo n 3a3eM/IeEHHO unn M30ﬂVIpOBaHHOVI MeTaI/IMYECKON YaCTbHO.

3aseMieHHas MeTanMuyeckas Neperopoaka Ao/KHa 6bITb MPOYHON M XKECTKO 3aKPENIEHHOW HA OCHOB-
HOl KOHCTpYKUMW. OHa A0/KHA UMEeTb JOCTAaTOYHYIO TOJIWMHY U TOKONPOBOASALYH CNOCOGHOCTb, YTOGLI KC-
KMOUYNTL NporopaHne namn NoBpexaeHns Lenn 3azeMneHns B HeMCNPaBHOM COCTOAHUMW. Meperopojka fosKHa
VMeTb TONWNUHY He MeHee 0.45 MM U A0/KHA 6biTb NMPOYHO 3aKpensieHa Ha XEeCTKOV MeTas/InyecKoin 3a-
3eM/1IeHHOW YacTy 060M0YKN 3/1IEKTPOO6GOPYAOBaHUS, AN NPU MEHbLUER TONWMUHE JOMXHA COOTBETCTBOBATb
10.6.3.

Ecnn HemeTannmueckass M3onmpytowas neperoposka ¢ COOTBETCTBYHOWMUM MHAEKCOM TPEKMHTOCTOWKO-
cTn (CUT) ycTaHOBEHA MeXAY TOKONPOBOASLLMMM YACTAMMU, 3NEKTPUYECKUE 3a30Pbl U NYTU YTEUKM U3MEPSAIOT
BOKPYT Meperopojku, npu ycroBun, 4To ee To/UWMHA COCTaB/sAeT He MeHee 0.9 MM. a Npu MeHbLlueli TonwmnHe
MexXaHUYeckyt NPOYHOCTb MepPeropoaKy UCNbITbIBaOT B COOTBETCTBUM C 10.6.3.

MprvmeyaHue 2- MeToabl OLEHKV NpUBeAeHbI B NpuioxeHun C.
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6.3.2 Hanps)xeHune mMexay TOKONPOBOAAWMMN YACTAMN

HanpsixxeHune, KOTopoe y4nTbiBalOT NpY NpMMeHeHUn Tabnuubl 5 nan npunoxeHuns F, aTo HanpsixeHne
Mexay nobbIMU ABYMS TOKOMPOBOAAWMMW YacTAMU 3/1EKTPUYECKUX Lenel, AN KOTOPbIX 3/1eKTpuyeckne
3a30pbl BAUSAIOT Ha BUA 3aliMTbl paccMaTpvBaeMoW uenu, Hanpumep (CM. PUCYHOK 2). 3TO HanpsixeHue
MeXAy MCKpOo6Ge30onacHO Lenblo N NCKPOOMACHOW YacTblo 3TO Xe Lenu nnm nckpobesonacHol uenbio u uc-
KPOONacHbIMM LenAaMu, a TakxKe Mexay UCKpobe3onacHbIMU LLensaMmu, 3/1IeKTPUYECKN He CBA3AaHHbIMU MexXay
co6oii.

Mpun oueHKe 3aNeKTPUYECKUX 3a30POB WU MyTel yTeukn crnegyeT NpuMHUMaTb CriefylolmMe 3HaYeHUS Ha-
NPsHKeHNA:

a) [lns aneKTpMYecKux Lenei, ralbBaHN4YeCckn He CBSI3aHHbIX MexXxAy co60li BHYTpY 060pyA0BaHUs, Hau-
60/blas U3 CyMM amMnaANTYAHbIX 3HAYEHUA HaNpsKeHWn aTuX ueneli, kotopas AB/sSeTCA NPOU3BOAHON OT:

- HOMUHa IbHbIX HaNPsXXeHW Lene:

- MakCMMasibHbIX HanpsiXeHuli, ykasaHHbIX N3rOoTOBUTEsIEM, KOTOpPble MOTyT 6€30MacHO NMPUMEHATbLCA B
uenwu;

- NMO6bIX HANPSXXEHWN, reHepMpyeMblX BHYTPU 3TOr0 3/1eKTPOO6OPYyA0BaHUA.

Ecnun ogHO 13 HanpshXeHuih cocTaBnsieT meHee 20 % OT APYyroro, TO B Ka4eCTBE MCXOAHOrO NpUHUMALOT
6onbllee HanpshxeHne. CeTeBOe HanpsXXeHne JO/HKHO paccmaTpuBaTbCca 6e3 yyeTa CTaH4apTHOMO OTK/1OHe-
HVUA OT HOMWHANbHOIO 3HaYeHuA. [N CUHYcOonAanbHbIX HaMpPsXXeHUii amnAnTyAHOe 3HavyeHne onpegenseT-
cs Kak npousBeeHne 3P PEeKTUBHOIO 3HAYEHUA HOMUHA/IBHOTO HanpshkeHns Ha "2 ;

b) AnA yacTeli aNeKTPUYECKO Lenun, - MakcMMasbHOe 3Ha4YeHne HanpsXXeHns, KoOTopoe MOoXeT BO3-
HVUKHYTb B 11060 YacTu 3TOW uenn. 3TO Takke MOXeT 6bITb CyMMa HamnpskeHuli pas/InyHbIX NCTOYHUNKOB
nUTaHUs, NOAKMIOYEHHbIX K 3/IeKTpuyeckoii uenu. Ecnm ogHo M3 HanpsiXeHuUin coctaBnseT meHee 20 % oT
[pYyroro, To ero MOXHO He Yy4YnTbIBaTb.

Ta6nuuya 5 - 3as30pbl, 4MHA NyTeli YTEUKN U CPABHUTE bHbIE UHAEKCHI TPEKUHIOCTOMKOCTMN

Hanpsxe-  3nekTpuyeckuii OnekTpuyeckunit dnekTpuyecknii MyTb yTeukun MyTb yTO4HM NO CpaBHUTENbHbI
Hue (am- 3a30p. UM 3a3op yepes 3a3op yepes no NoBepxHo- NOBEPXHOCTH, MNO* VHAEKC TPEKNH To-
nauTyAHoe KomMnayHa, wu TBepAblii aneKkTpo- CTU 3NeKTpo- EmpbLITO/ 3N1eXTpo- cToitkoctn (CUT)
3HaueHue). M30NALNOHHbI M30NALUOHHOI N30NALUMOHHBIM
B martepuan, um matepuana, Mm mMatepuanom, Mm
Lenb sa. to K a.ib ic a.ib > a.ib ic ia, ib K la. ib ic
10 1.5 0.4 0.5 0,2 0.5 0.2 1.5 1.0 0.5 0.3 - -
30 2.0 0.8 0.7 0.2 0.5 0.2 2.0 1.3 0.7 0.3 100 100
60 3,0 0.8 1.0 0.3 0.5 0.3 3.0 1.9 1.0 0.6 100 100
90 4.0 0.8 1,3 0.3 0.7 0.3 4.0 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 2.4 275 175
750 8.0 5.0 2.7 0.9 1.4 0.9 18,0 10.0 6.0 2.9 275 175
1000 10,0 7.0 3.3 11 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 5.3 . 2.7 M 49.0 15.0 16.3 . 275 175
3.3 « . 180 9.0 . 45 " . 32.0 . . . .
4.7 K ° 22.0 12.0 * 6.0 . M 50.0 * * * *
9,5 K . 45.0 20.0 . 10.0 . « 100.0 . . . .
15.6 K . 700 33,0 " 16.5 v . 150.0 . . . .

MpumevaHns

1 3Hak * 03HayaeT, YTo A/19 [aHHOr0 HanpsXXeHs B HACTOSLLEe BPeEMS 3HAYEHUS HOPMbl OTCYTCTBYHOT.

2 M3roToBuUTENb A0/MKEH NPeACTaBUTb [0KA3aTeNIbCTBO COOTBETCTBUS Tpe6oBaHMAM B OTHoweHun CUT anek-
TPOU30MIALUMOHHBLIX Matepnanos. MNpu HanpskeHun go 10 B CUT anekTpou3onauuoHHOro martepuana ykasbiBaTb He
TpebyeTcs
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1- waccu; 2 - Harpyska. 3 - uckpoonacmas enb ¢ Um. 4 - yacTb uckpoGe3onacuoit Lenu, He ABASOWAACS UCKPOGE3OMNACHOIA.
5 - nckpob6esonacHas uenb, 6 - pasmepbl, onpegensembie no Taénuue 5; 7- pasmepbl onpegensembie Mo 06W UM NPOMbILIIEHHbLIM
cTaHgapTtam: B pa3Mepbl B COOTBeTCTBUM € 7.3: 9 - pa3mepbl B COOTBETCTBUM C 6.2.1 NS BbIXOAHbIX 3aXUMOB MeXAy pasfenbHbiM©
MCKD0683OHECKEIMM uensamun Kk mexnay MOAOﬁeSOﬂaCHbIMM N ncKkpoonacHbIMn LenamMmu. 10 - ecnn npumMmeHsTCA

PUCYHOK 2 - TTyTV YTEUKUN 1 3/IeKTPUYECKUE 3a30Pbl MeX Y TOKOBeAyLIMMU YacTsaMu

Bo Bcex cnyvasx crefyeTt NpUHUMaTb MakCMasibHble 3HAYEeHUA HaNpPshKeHUs, KOTopble MOryT 6bITb MO-
NyyeHbl B aBapuiiHbiX pexumax paboTbl B COOTBETCTBUN C pasgesniom 5.

BHelwHee HanpsheHne Heo6XoAMMO MPUHMMATL paBHbiM Umwunu L. 3asBNEeHHOMY ANA COeAUHUTENb-
HbIX CPeACTB, Yepe3 KOTOPbIE OHO MOAK/OYEHO. HanpsaxXeHUs nNepexofHblX NPOLECCOB, KOTOPblE MOMYT BO3-
HUKaTb MpU pasmblKaHUK LEenu ycTPolicTBOM 3aluThl, HANPUMepP NAaBKUM MPeAoXpaHUTesieM, He yUYnTbiBaoT
npu oueHKe NyTeil yTeukn, HoO UX CAeayeT yUnTbiBaTb MPU OLLEHKE 3/IEKTPUUYECKMX 3a30POB.

6.3.3 dnekTpuyeckuii 3asop

Mpn nsmepeHUn nnn oueHKe 3JIEKTPUUYECKNX 3a30P0B MeX Ay TOKOMPOBOAAWMMM YaCTAMN, N30NALNOH-
Hble Meperopoakn ToNWKUHOW MeHee 0.9 MM UM He cooTBeTcTBYylWMe Tpe6oBaHnAM 10.6.3 He yunTbiBaloT.
[pyrune n3onsiuMoHHbIe YacTu AO/IKHbI YA0BNETBOPATbL TpeboBaHMAM, YKazaHHbIM B rpade 4 tabnuubl 5.

Mpn amMNANTYAHbIX 3HAYEHUAX HaNpsXXeHns Bblwe 1575 B He06X04MMO NCNO/b30BaTh pasfenmresibHyo
N30/INPYIOLLYIO UK 3a3eMJ/IEHHYI0 MeTas/l/IMYecKylo Neperopoaky, Kotopas AOJIXHa YA0B/eTBOPATb TpeboBa-
HMAam 6.3.1.

6.3.4 3neKTpUYecknini 3a3op 4Yopes 3a/IMBKYy KOMMNayHAOM 1 TpeboBaHMUA K KOMMOayHAy

KomnayHg, fAo/KeH oTBeYaTb Tpe6GoBaHMAM 6.6. MUHUManbHasi TONWMHA CNOA KOMNayHAa Haj BbICTy-
nawwumMy TOKOBeAYyLWMMMN HacTAMM 1 3/IeMeHTaMW 3/1eKTpoo6GopyAoBaHMNS A0JKHA COCTaBIATbL 1/2 paccTos-
HUA OT NpuBeAeHHOro B rpade 3 Ta6nuubl 5. HO He MeHee 1 MM. lonoIHUTeNbHOE pasgenieHne He TpebyeTcs,
ecnn KomnayHf HaxoAUTCSA B HEMOCPeACTBEHHOM KOHTaKTe CO CTEHKaMW 060/104KM B COOTBETCTBUN C rpadhoii
4 Tabnuubl 5 (cm. npunoxeHne D. pucyHok D.1).

dnekTpuyeckasi NPOYHOCTb U30MALNN, TEPMETU3NPOBAHHO KOMNAayHAOM 3/1eKTPUYECKO Lenu, foskHa
COOTBOTCTBOBAaTb Tpe6oBaHUAM 6.3.12.
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MoBpexaeHne 3a7MTOro0 UM TepPMETUYHO 3aKpbITOro 3/1IeMEeHTa, Hanpumep NoslynpoBOAHUKA, KOTOPbIA
BbIMOJIHEH B COOTBETCTBUM C 7.1. 0HAKO AN KOTOPOro HE M3BECTHbI BHYTPEHHME 3a30Pbl U PACCTOSIHUS Yepes
3a/IMBKY, JO/HKHO paccMaTpmMBaTbCs Kak eiUHNYHOEe yUnTbiBaeMoe noBpexaeHue.

flononHuTenbHble TpeGoBaHUA NpuUBeLeHbl B NPUIOXeEHUN D.

6.3.5 dneKTpuYeckKnin 3a3op yepes TBepAblii 31EKTPOM30NALNOHHBIV MaTepuan

TBEPAbIi 3/1eKTPOM30NALNOHHBIVM MaTepuan (TBepAayt M30M58UMi0) U3roTaB/IMBAOT METOLOM LUTAMMOBKMN
WN OTNINBKU B (DOPMeE, HO He 3a/IMBKOI. DneKTpuyeckasi NPOYHOCTbL TBEPAOW N30N5ALMK fO/HKHA COOTBETCTBOBATb
6.3.12, ecnn anekTpUYECKUii 3a30p yaoBneTBopseT TpeboBaHUSAM Tabnuubl 5 nam npunoxeHns F. Makcumanb-
HbIl TOK M30/IMPOBAHHOWN NPOBOAKM He AOJ/IKEH MPEeBbllaTh 3HAYEHMWSA, YKa3aHHOTo U3roToBUTENEM MPoBoOJa.

NMpumeuaHuns

1 EC/im M30NSTOP M3rOTOBMEH U3 ABYX WN GONEe YacTeli 3M1eKTPOU30/ISLMOHHOTO MaTepmana, KoTopble HagexXHO
coeAuHeHbl Mexy COBO0i, TO Takyto KOMMO3UTHYHO M30MALMI0 MOXHO paccMaTpuBaTh Kak TBepayto.

2 B HacTosiieM CTaHZapTe TBEpAAs M30M1AUMsA - 3TO U30/IALMSA 3aBOACKOrO M3rOTOBJIEHWS, HANpUMep MIacTuHa,
N3rOTOB/IEHHAS U3 NIACTUYECKUX MACC UIN C/TIOUCTbIX MIACTUKOB, U30MSLMOHHbIE TPYOKU UM M30NSLMS Ha NPOBOAAX.

3 Jlak 1 NoAo6HbIE MOKPLITUA HE CUUTAOT TBEPAOW M30NALMENA.

6.3.6 CnoxHble pa3geneHus

Mpn KOMBUHUPOBAHHbIX 3NIEKTPUYECKMX 3a30pax, Hanpumep Mo BO3AYyXYy M yepe3 M30NALMI0, UX CYyM-
MapHoe 3HauyeHue f0/DKHO 6bITh ONpefesieHo No oAHOM u3 rpad Tabnuubl 5 ¢ y4eTOM BCeX COOTBETCTBYHOLMX
pasgeneHnii. Hanpumep, npu HanpshxeHun 60 B:

3a30p (rpadha 2) = 6 » pasgeneHve yepes TBepayl nsonauuto (KonoHka 4);

3a3op (rpadpa 2) = 3 * pasgeneHve yepes komnayHg (rpada 3);

3KBMBANIEHTHbIV 3a30p = dpakTuyeckuii 3asop ¢ (3 * nob6oe AoNONHUTENbHOE pa3jesieHne Yepes Komna-
yHA) +(6 * nro60oe fOoNONHMUTENbHOE pa3jesieHne yepes TBEPAYO M30NALUI0).

Ansa ypoBHeit «ia» 1 «ib» anekTpnyeckunii 3a3op cumTaloT HeNOBpeXAaeMbIM. €C/IM OH He MeHee yKa3aH-
Horo B Tabnuuye 5.

No6oii aleKTpnyecknini 3a3op, cocTaBAAOWMA MeHee 1/3 OT gaHHbIX Tabnuubl 5, Npu pacyeTe aKBUBaA-
NIEHTHOTO 3a30pa He yuYuTbiBaloT.

[ns ypoBHA «l0* yka3aHHble Bbille pe3y/bTaTbl HE AO/DKHbI ObITb HMXXE 3HA4YeHUA 3a30pa, ykasaHHOro
B Tabnuue 5.

6.3.7 MyTW yTeukn No NOBEPXHOCTU 3/1eKTPOM30ALNOHHOIO MaTepuana

Ansa nyTei yTeukn, npuBeAeHHbIX B rpade 5 tabnnubl 5. CUT 31eKTponsonauMoHHOro matepuana go/kKeH
COOTBETCTBOBAaTb 3HAYeHUSM, yKa3aHHbIM B rpade 7 Tabnuubl 5. namepeHHblm B cooTBeTcTBMM ¢ IEC 60112.
MeToA U3MepPEeHUa NN OLLEHKM 3TUX MyTel yTeukn AO/KEeH COOTBETCTBOBaTb NPMBEeAEeHHOMY Ha pPUCYHKe 3.

B kneeBOoM coefgMHEHUWU KNeli AO/DKEH UMeTb U30/MpYlOUWne CBOWCTBA, 3KBUBAJIEHTHbIE CBOICTBaM
CMEeXHOro matepuana.

MyTb yTeukn MOXeT 06pa3oBbIBaTbLCA N3 CNI0XKEHNA 601ee KOPOTKMX PacCTOAHUIA, Hanpumep, Korga nytu
yTeUKN NpepbiBalOTCA TOKONPOBOAAWMMM AeTanAaMmu. Npu aTOM paccTosHUsA, cocTaBnsawuwme meHee 1/3 ot co-
OTBETCTBYIOLMX 3HAYEHU, YKa3aHHbIX B rpade 5 Tabnunuybl 5. He yunuTbiBaloT. N5 HanpsixXeHWn Bblwe 1575 B
(amMmnnuTygHoe 3HavyeHue) HeEO6GXOAMMO MCNOMb30BaTb U3OSALMOHHYIO WM 3a3eMJIeEHHYI0 MeTasl/InyecKyto
neperopoaky, ygoBnetsopstoLyto Tpeb6oBaHnam 6.3.1.

6.3.8 MyTW yTeukn No NOBEPXHOCTU, NOKPbITOM 3/1€KTPOU3ONALNOHHBIM MaTepruaniom

[ns repMeTusayn NPOMeEXyTKOB MeXAy NPOBOAHUKAMU C Le/bio 3alUTbl UX OT BAaru v Nbiav cnegyet
MCNOMb30BaTh afife3MOHHbIE U B/1aroCTOWKME 3/1eKTPOU30J/ISILMOHHbIE COCTaBbl NOKPbLITUIA. MOKPbITUE [OMKHO
6bITb AOCTATOYHO MNPOYHLIM U UMETb XOpPOLUMe aAre3noHHbIe CBOWCTBa K TOKONPOBOAALWMM AeTansiM U U30-
NAUMOHHLIM MaTepuanam. MoKpbITUE, HAHOCMMOE pacnbl/IeHWEM, [O/KHO UMeTb ABa C/os.

TpadapeTHy0 Macky He CUMTAIOT TakMM MOKPbLITUEM, HO €8 MOXHO paccMaTpuBaTb Kak OA4UH U3 C/I0eB
NOKPbITUS, eCNN APYroli CNoi HaHOCAT pacnblfieHVeM, a Macka He NOBpexAaeTcsl B npolecce naiku. MNpu uc-
noNbL30BaHUN APYTUX MeTOA4O0B, HAaNpUMep, NOrPYXeHNs, HAHECEHUSA NMOKPbLITUA KACTbIO, BAKyYMHOW NPONUTKA
MOXHO HAHOCUTb TOJILKO OAWH CMIOW MOKPbITUSA. TpadapeTHass Macka, oTBevallwas Tpe6oBaHUAM NPUIoxe-
HUs1 F ANA NOKPbITUIA TUNa A. cHMTaeTCcsl KOHPOPMHbBIM NOKPbLITUEM, U AONONHUTENbLHOE NOKPbITHE He TpebyeT-
cs. I3roToBUTENb JO/IXKEH NpeACcTaBUTb 40KAa3aTeIbCTBO COOTBETCTBUSA TPEGOBAHUAM NpUoXeHUs F.
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NMpumMmeyaHue 1- HeobGXOAMMOCTb NMPOBEPKM COOTBETCTBUSI MOKPLITUS CNeumpuKkaLum n3roToBUteNns Hactos-
LWMM CTaHAAPTOM He perfiaMeHTUpyeTcs.

MeTopA, NCNONb30BaHHbIN AN5 HAHECEHUA NMOKPbITUA Ha NNaTty, A0/XeH 6bITb yKa3aH B cepTUdUKaLnoH-
HOW fOoKyMeHTauuu B cooTBeTCcTBMU € 24 |IEC 60079-0. Ecnuv nokpbiTUe cunTaeTcs afekBaTHbIM U HEN3ONNPO-
BaHHble TOKOMpoBOASWMeE AeTanun, HanpuMep COeAVHEHUA U BbIBOAbl 3/1eMEHTOB BHYTPEHHEro MoHTaxa, He
BbICTYNalOT N3 NOKPbITUA, 3TO A0/IKHO 6bITb yKa3aHO B AOKYMEHTaLUN 1 NOATBEPXAEHO NPU NPOBEpPKE.

- 4AMMA NyTU yTeukn M mmMeTann. | « U30NALMOHHBIA MaTepuan; ? - NnpukaNeeHHas neperopojka; 2 - LeHTpanbHaa MeTannunyeckas
4acTb, He MOAKNKYEHA K UCTOYHNKY HaNps)XeHUs; 3 - HenpukieenHas neperopojka, BbICOTa pasfennTenbHOro yrny6nenus 6onbwe D

PucyHok 3 - OnpegeneHuve nyTei yTeuku (B BO3LyXe)

Ecnu Hen3onnpoBaHHble NMPOBOAHUKM UM TOKOMPOBOASILME AETa/M BbICTYNAT U3 NOKPbITUS, TO CUT.
yKasaHHbIli B rpadpe 7 Tabnuupbl 5. pacnpocTpaHsieTcsl Ha U30MSLUIO U NOKPbITHE.

NMpumMmeyaHue 2 - MOHATME NYTN YTEUKM NCA NOKPLITUEM 6bI1I0 Pa3paboTaHo /1A NIOCKUX NOBEPXHOCTENR, Ha-
NpUMep XeCTKNX NeyatHbIX nnar. MMeK1e neyaTHble NaaThl 4O/MKHBI MMETH COOTBETCTBYHOLLEE YNPYroe NOKpbITVE, KOTOpoe
He pacTpeckmBaeTcsl. CyLIeCTBEHHbIE OTK/IOHEHWS OT 3TOW CTPYKTYPbI TPEGYIOT CMeLmMasibHOro PacCMOTPEHNS.
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6.3.9 Tpeb6oBaHMA K MOHTaXy nevyaTHbIX nnart

Ecnu anvHa nyTu yTeukyn 1 afieKTpuyeckue 3a3opbl BAMSIOT Ha UCXPO6e30nacHOCTb 3/1eKTpoo6opyaoBa-
HUSI. MeyaTHas naaTta fOoJKHa OTBeyaTb C/eAyloWmnM Tpe6oBaHMAM (CM. PUCYHOK 4):

e ],

PHuyHaka)-MNn«n BYaCTU4HbINA TBA) bIMM

B B

MpumedyaHune — TonwmHa NOKPbITUA AaHa He B MacliTabe; a — NpUMeHSAoTCA TpeboBaHuA K 3a30py no 6.3.3;
b— npumeHstoTcs TpeboBaHUA K AIVHE MYTW YTeUk/ Mo 6.3.7; C— NpUMEHsTCA TpeboBaHWs K A/IMHE MyTW yTeukn no 6.3.8.

PucyHok 4 - JnvHa nyTeli yTeuky 1 3a30pbl Ha NeYaTHbIX naartax

a) ecniM Ha nevyaTHyl naaTy HaHeCeHO MOKPbITMe B cOOoTBeTCTBUM C 6.3.8, TpeboBaHunAa 6.3.3 1 6.3.7
[OJIKHbI PacnNpOCTPaHATbLCA TO/IbKO HAa HEM30/IMPOBaHHble TOKONPOBOAsLLME HACTU, KOTOPble BbICTYyNatoT n3
NOKPbLITUA, BKOYasA, Hanpumep:

- NevyaTHble NPOBOAHUKW.

- CBOGO/HYIO MOBEPXHOCTb NeyvaTHol’ niaTbl, KOTOPas NOKPbITA TO/IbKO C OAHOW CTOPOHbI.

- HEM30/IMPOBaHHbIE YaCTu 3/IEMEHTOB, KOTOPbIE MOTYT BbICTYMNaTb U3 MOKPbITUSA;

b) Tpe6oBaHuA 6.3.8 AO/KHbI PAaCNPOCTPaHATLCSA Ha 3/IeKTPUYECKMe Lenn UM YacTu uenei, a Takke Ha
3/1eMeHTbl BHYTPEHHEro MoHTaxa, ec/in NoKpbITUe 3aKpbliBaeT TOKONOABOASLLIME BbIBOAbI 3/IEMEHTOB, MecTa
navku n nposojsine 4acTun N06bIX 31EMEHTOB;

C) ec/in 3/1eMeHT YCTaHOB/EH Haf nevyaTHbIMW MPOBOAHMKAMMK Ha naate uan BO6/IU3N HUX, HEO6XOANMO
paccmaTpvBaTb BO3MOXHOCTb HEYUYUTbIBAEMOIO NOBPEXAEHUA MexXy TOKONPOBOAALLE YacTbio 3/ieMeHTa U
neyaTHbIM NMPOBOAHMKOM, 3a UCK/IIOYEHNEM CllydyaeB, Korga

i) 13onAuMa Mexay Tokonposoaseli YacTblo 3/ileMeHTa U NevyaTHbIM NPOBOAHWKOM yA0B/IeTBOPSET Tpe-
6oBaHuAM 6.3.1. unn

ii) noBpexaeHne co3gaeT MeHee OonacHble YyC/I0BUS.
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6.3.10 PasgeneHve 3a3eM/IEHHbIMW 3KpaHamu

Mpu “NCNob30BaHUN 3a3eMJIEHHOTO MeTaslJIMYecKoro aKkpaHa Mexay MCKpo6e3onacHbIMU 1 MCKpoonac-
HbIMU 3/1eKTPUYECKUMU LEeNsiMU 3KpaH U t060e COeAUHEHNE C HUM [AOJIKHbl 6bITb paccUuTaHbl Ha Makcu-
MasibHbI/ ANUTENbHbLIA TOK. KOTOPbIA MOXET NPOTeKaTb B COOTBETCTBUMN C pasgesniom 5.

CoepfvHeHue, BbIMOMIHEHHOE C MOMOLLbIO padbema, 40/KHO Y40BNeTBOPSATL Tpe6oBaHUsM 6.5.

6.3.11 BHYTpeHHAA NpoBoAKa

N30nsuns, 3a UCKMOYEHUEM Naka U Nofo6HbIX NOKPbITUIA ANs NPOBOAHUKOB BHYTPEHHEW NpoOBOAKM,
AO0J/KHa paccMaTpuBaTbCs Kak TBepgas nsonsaums (cm. 6.3.5).

PasgeneHve mMexay NpoBOAHWKAMW AO/HKHO OMNpPeAensiTbCs CyMMOlM paguanbHOl TONWWUHBLI TBepAoi
M30/15ILMN Ha NPOBOAAX, MPOMOXEHHbIX B BUAE OTAE/IbHbIX NPOBOAOB WM CHOPMUPOBAHHBLIX B Fpynny npo-
BOAOB (XryThbl) U1n B Kabene.

PaccTosiHus Mexay npoBoAamun MCKpoGe3onacHoli M McKpoonacHol ueneli fo/HKHO COOTBETCTBOBAaTb
3HaYeHMsIM, yKasaHHbIM B rpade 4 Tabnuubl 5, ¢ y4yeToM TpeGoBaHWUi 6.3.6. 3a UCK/IOYEHWEM CeAYOLWNX
cnyvaesB:

- NpOBOAA NCKPOGE30MacHO! UM NCKPOONAacHO Lenu 3ak/1tioyYeHbl B 3a3eM/IEHHbIV 3KpaH;

- M30N15UMA XU nckpobeaonacHblX Lenein ypoBHel «ib» n «ic» cnoco6Ha BblgepXaTb UCNblTaTeNlbHOe
HanpshxeHne (adhpekTuBHoe) 2000 B nepeMeHHOro ToKa.

MpumeyvaHne - OAHUM M3 METOLOB O6GECNEYeHUs U30MAuUN, CMNoCcoGHo BblAepxXaTb Takoe uUChblTatesibHOe
HanpsbkeHue, ABNAeTCAa Ucnosib3oBaHne M30/IALUNOHHOM prﬁKI/I.

6.3.12 VcnblTaHUsi Ha 3/1eKTPUYECKY NMPOYHOCTb

M3onauma mexay MCKpo6e30nacHOW Lenbio M KOPNyCcoOM WUAM 3a3eMJ/IEHHbIMU 4acTAMU 3/1eKTPO06O-
pyfoBaHMA [O/KHA BblAepXnBaTb UcnbliTaHne no 10.3 npu ucnbiTaTe/IbHOM HanpshkeHun (3cpdekTnBHOM)
nepemMeHHOro Toka, paBHOM YBOEHHOMY HOMWHa/IbHOMY HanpshXeHWto nckpobesonacHOW Lenu, HO He Me-
Hee 500 B.

Ecnun uenb He COOTBETCTBYeT 3TOMY Tpeb6oBaHMUIO, o60pyAOBaHne AOXHO ObiTb NPpOMapknpoBsa-
HO 3HaKOM «X» M AOKYMeHTauua [OJKHa cogepxaTb MHMOpMauuio, Heob6xoaMMy ANSA NPaBUIbHOIO
MOHTaxa.

N3onsumna mexay Uckpo6030/1acHO M MCKPOOMAaCcHOW Uenblo AOJ/IXHA BblAepXuBaTb MCNbiTaTesnbHOe
HanpshxeHne (3dpheKTUBHOE) NepeMeHHOro Toka, paBHoe (2U + 1000) B. HoO He meHee 1500 B. rae U - cymma
[EeACTBYOWNX 3HAYEHNI HANPSXXEHU COOTBETCTBYHOLWNX 3/TIEKTPUYECKMX Lienei.

NckpoGeaonacHble Lenu, a/IeKTPUUYEeCKN He CBSA3aHHble MeXxAy co60i, AOMXKHbI BblAepXMBaTb UCMbITa-
TenbHOe HanpsixeHne (3cpdekTUBHOE) NepeMeHHOro Toka, paBHoe 2U, Ho He meHee 500 B, rae U - cymma
[EeACTBYOWNX 3HAYEHNI HaNpsXXeHUn MCKpobe3onacHbIX Lene.

6.3.13 Pene

B HOpmMasibHOM pexnme HOMUHasIbHble 3HAYEHUA TOKa U Hanps)XXeHUs Ha KOHTakTax pese, 06MOTKa KO-
Topoli BkNtoYeHa B uckpobesonacHyto Lenb, He AO/DKHbI NpeBbiwaTb YKa3aHHbIX U3roTOBUTE/IEM, @ KOHTaKTbl
persie He JO/IXHbl KOMMYTUPOBAaTb Ha OTK/loYeHNe 6onee 5 A achdekTnBHOro Toka unm 250 B adphekTMBHOIO
HanpshkeHusa, unm 100 B A mowHOCTU. ECnn 3HaYeHUA, KOMMYTUPYEMble KOHTakTamu, He npesbiwaroT 10 A
unn 500 B A. 3HaYeHMs A/IMHbI NyTel yTeukn U 3MeKTPUYECKUX 3a30pOB, yKasaHHbIX U3 Tabnnue 5 [OMKHbI
6bITb YABOEHbI.

Mpun 60nee BbICOKNX 3HAYEHMAX TOKA W HaNpsXXeHUs nckpobesonacHble N MCKPOOMACHble Lenn mMoryT
6bITb NOAK/IIOYEHBI K OAHOMY pesie, KOHTaKTbl KOTOPOro pasgesieHbl 3a3eM/IeHHOW MeTan/Inyeckoi nnm mso-
NAUNOHHON Neperopoakoil B cooTBeTcTBMU € 6.3.1. Pasmepbl Neperopofkn AO/HKHbI yYUTbiBaTb NOHU3ALUIO
npu paboTe pene: B TaKNX CAy4Yasax AsINHA NYTU YyTEUKN N 3N1eKTPUUYecKme 3a3opbl AO/MKHbI 6biTb 60/blUe Npu-
BeAEeHHbIX B Tabnuuye 5.

Ecnn y pene ecTb KOHTaKTbl B MCKPOGE30MacCHbIX Lensax 1 Apyrne KOHTaKTbl B MCKPOOMNAacCHbIX Lensx,
nckpobesonacHble U UCKPOOMacCHble KOHTaKTbl JO/KHbI 6bITb pasfeneHbl U30AALVMOHHON WKW 3a3eM/IeHHON
MeTasi/Inyeckoii NneperopoaKoi, cooTBeTcTByOWEN 6.3.1. BA0MNO/IHEHME K TPE6GOBaHUAM, YKa3aHHbIM Tabnuue
5. KOHCTpyKUuua pene fosmkHa 6biTb TaKOBa, YUTOOGbI HapyLWeHHbIe UM NOBPeXAeHHble KOHTaKTHble yCTpoicTBa
He MOrnn nepemelwaTbCsa UM yXy[lwaTb LeNOCTHOCTb pasgeneHns mMexay nckpobesonacHbIMU U UCKpoosiac-
HbIMW 3/1EKTPUYECKUMU LieNAMN.
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B KauecTBe a/ibTepHaTMBbI pPa3AefieHusl B pesie MOryT 6bITb OL€HEHbI B COOTBETCTBUM C NPUJIOXeHMEM F.
C y4eTOM YC/OBUWiIi OKpYXatolen cpefbl 1 KaTeropuii nepeHanpsixeHusi. B aToM cnydae Takke NpUMeHsoTcs
yKa3aHHble Bbille TPe6OBaHUSA K 3a3eM/IEHHbIM METa/l/IMYEeCKUM WM U30MAUMOHHBLIM Meperopoakam. Ecnm
M30/IILMOHHAA UM MeTannyeckas 3a3eM/IeHHasi NMeperopojka 3ak/yYeHa B 3aKpbITyto 060/104Ky pene, To
npumeHsitoTca Tpe6oBaHusi 10.6.3 K 3aKpbITO 060/104UKe pene, a He K U30MSLMOHHOW U MeTannveckoi 3a-
3eMJ/IeHHOI neperopojke.

6.4 3awmTta OT NepemMeHbl NOSIAPHOCTHN

B nckpo6e3onacHOM 3/71eKTpoo6opyA0oBaHMM f0/MKHA 6bITb 06ecneyeHa 3aumta oT U3MeHeHus Monsip-

HOCTW NUTaHUS 3N1eKTPOOGOPYAOBaHUS NN COEAMHEHNI Mexay 3neMeHTaMu 6atapen. Ana atol uenu gony-
cKaeTcsa UCMNo/b30BaHME OA4HOI0 AMoAa.

6.5 3azemnAawme NPOBOAHUKN, pa3beMbl N 3aXUMbI

B cnyuyasax, korga 3asemMsieHMe Heo6xoAMMO ANs obecneyvyeHus Buaa B3pbIBO3aLWMTbl, Hanpumep 060-
NoYeK. NPOBOAOB, MeTa/l/IM4eCcKnX IKPaHOB, MPOBOAHUKOB NeyvaTHbIX MaT, KOHTAKTOB LITenceslbHbIX coeaun-
HUTenen n 6apbepos 6e30NacHOCTK Ha gnojgax, niowajb NONepevyHoro Ce4eHNs NPOBOAOB, COeANHUTENbHbIX
YCTPOWCTB 1 3aXMMOB, UCMOMb3yeMbIX ANS1 3TOW Lenu, Ao/MkHa 6bITb paccyMTaHa Ha AUTeNbHOe BO3AeN-
CTBME MaKCUMaslbHO BO3MOXHOFO TOKa MO YC/IOBUAM, yKasaHHbIM B pasgesnie 5. 3/eMeHTbl A0/DKHbI Takxe
oTBevaTb TpeboBaHMAM pasgena 7.

Ecnn pasbem COAepXNUT 3a3eM/IeHHbIe Lenn 1 Bua B3pbiBO3alUTbl 3aBUCUT OT 3a3eMJ/IEHMSA Lenu, pasb-
eM [OJI)XeH BK/IYaTb He MeHee Tpex He3aBUCUMbIX 3a3eMAOWMNX NPOBOAHUKOB A8 NCKpo6e3onacHbIX Le-
nei ypoBHA «ia» M He MeHee ABYX 3a3eM/AWNX NPOBOAHNKOB AN NCKPO6Ge3onacHbIX uenel ypoBHA «ib»
(cm. pucyHok 5). 3azemnsatoume NPOBOAHNKN AO/DKHbI OblTb COeAMHEHbI NapannenbHo. Ecnn pasbem moxeT
6bITb OTCOEAMNHEH MOA YI/IOM, Ha KaXA0M KOHLe CoOeANHUTEeNS U B6IN3N Hero A0/HKHO 6bITb NPegyCcCMOTPEHO
0[JHO coefuHeHuNe.

PI/ICyHOK 5a - Tpl/l He3aBNCUMbIX COEQNHAKOLLNX 3/TIEMEHTa

PI/ICyHOK 5b - Tpl/l coeaANHUTENIbHbIX 3/1eMeHTa, He ABNAKWNXCA HE3aBUCUMbIMU

PucyHoK 5 - TMpumepbl HE3aBUCUMBIX W He AB/IAIOWMUXCA He3aBUCUMbIMWN 3/1EMEHTOB

3aXuMbl AO/KHbI 6bITb 3al UL EHBI OT CAMOOTBMHUYMBAHUSA, U UX KOHCTPYKUMUSA A0/KHA UCKIOYaTb
cMeleHe NoAKNYaemMbliX NPOBOAHMKOB. Hagnexawmnii KOHTakT fo/keH 6bITb o6ecnedveH 6e3 paspyule-
HUS MPOBOAHWKOB, B TOM 4YMC/ie U 415 MHOTOXW/IbHOIO nNpoBoga. KOHTAKT B 3aXuMMax He AOJDKeH Hapy-
lWwaTbCsl MPUM U3MEHEHUSIX TEMMEPATypbl B HOPMasibHbIX YCNOBUAX pa6oTbl. 3aXWMbl, NpeAgHas3HauvYeHHble
AN NOACOeANHEHUS MHOTOXW/bHbLIX MPOBOAHWKOB, AO/KHbI COAEPXaTb YNpyruii NpomMexyTouHbli ane-
MEHT. MCK/0YaoWmMiA NOBPEeXAeHUss NMPOBOAHNKOB. 3aXWMbl A1 NTPOBOAHMKOB CeYeHneM MeHee 4 MM2
[OMIKHbI GbITb paccynTaHbl Ha NOAKMAOYEHUE MPOBOAHUKOB C MeEHbL el NAowafbio CeYeHUs. 3aXuMbl,
KOTOpble COOTBETCTBYIOT Tpe6GoBaHMsM cTaHgapTa IEC 60079-7, cuMmTaloTCA COOTBETCTBYHLWMUMU 3TUM
TpeboBaHUAM.
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HeponycTumo cnegytouiee:

a) MCnosb3oBaTb 3aKUMbl C OCTPLIMU KPOMKaMU, KOTOPblEe MOTYyT NOBPeUTb NPOBOAHUKN:

b) MCNOMb30BaTh 3aXUMbl, KOTOPbIE NMPU HOPMA/IbHOM 3aTSTMBaHWKM MOTYT BpalaTbCs, CKpyuMBaTbCs
unn fedopMUpoBaThbCs:

C) UCNONb30BaTb U30MALNOHHbIE MaTepuasbl, Nepegalmlne KOHTAKTHOE faBeHue.

6.6 FepmeTM3aL|,V|;|, ncnonblyemasa and npegorepawieHna gocrtyna B3pb|BOOI‘IaCHOI7I cMecu

MpumeHsAemblli KOMNayH/A AO/XeH OoTBeYaTb crefyolWwmnm Tpe6oBaHNAM:

a) umeTb pabouyto TemnepaTypy, OnpeAesieHHY0 M3roToBMuTesieM KomnayHAa uiv o6opyaoBaHus, KOTO-
pas 4oNxHa 6bITb HE MeHee MaKcuMasibHO TeMnepaTypbl /1060r0 3/leMeHTa B YC/IOBUSIX repmeTusanmu.

Mpun TemnepaTtype anemMeHTa Bblle paboyeit TemnepaTtypbl kKOMNayHAa HEO6Xo4MMO NokasaTtb, YTO yKa-
3aHHbIi 31EMEHT He NpuBeAeT K NOBPEeXAeHU0 KoMnayHaa, KoTopoe MOraio 66l oTpuuaTesibHO MNOBAMATL Ha
BU/ B3PbIBO3aLUUTbI;

b) MaTepuan KoMmnayHaa AOJ/IKEH UMeTb NO MeHbluelh mepe To 3HadyeHne CUT, koTopoe ykasaHO B Ta-
6nuue 5, ecnu Kakne-nM60 HeM30NMpoBaHHbIe TOKONPOBOAALLIME AeTanu BbICTynalT M3 KomnayHaa:

C) TONIbKO TBepAble Matepuasnbl, OTBevallme Tpe6oBaHUAM UcnbliTaHNA No 10.6.1. MOryT UMeTb OTKPbI-
TYI0O 1 He3al Ul eHHY0 CBO60AHYIO MOBEPXHOCTb, 06pa3ytoLlyto YacTb 060/104KN;

d) nmeTb xopolne afresnoHHble CBONCTBA KO BCeM TOKONPOBOAAWMM AeTanaM, 3/ileMeHTaM BHYTPEHHero
MOHTaxa, 3a UCK/IIOYEeHNEeM CnyyaeBs, Korga OHuM pas3melieHbl B 060/104Ke 1 NOIHOCTbIO 3a/IMTbl KOMNayHAOM;

e) uMeTb poAoBOe HauMeHoBaHue 1 0603HaYeHne TuNa, yKkasblBaeMble N3roTOBUTE/IEM KOMMayHaa.

[Ansa nckpob6esonacHOro afiekTpoobopygoBaHMa BCe Lenu, NofCcoeNHEHHble K 3a/IMTbIM TOKONPOBOASA-
wum getansam u (Mnu) anemeHTam un (M1UN) HEM3O/IMPOBAHHBLIM TOKOMPOBOAAWMMUY AeTansaM, BbICTynawowmm
M3 KoMnayHpa, flo/XHbl 6bITb UCKpO6Ge3onacHbIMU. MoBpexAeHNss BHYTPU KOMNayHAa A0/KHbl yUnUTbIBaTbCA,
HO BO3MOXHOCTb BOCM/laMEeHEeHNs1 B3PbIBOOMACHOW CMecn BHYTPU KOMMNayHAa He yuuTbiBatoT.

[Ana cBA3aHHOIO 371eKTPOO6opPyAOBaHMNA HEOOXOANMO OLleHMBaTb NOBPEXAEHUA BHYTPM KOMNayHaa.

3anMBOYHbLIA KOMNayHA He AO/DKeH cofepxaTb MycToT, 3a WCK/YeHMeM cilyvyaeB, Korga paspelueHa
3a/7IMBKa KOMMOHEHTOB, coepXalnx NycToTbl (TPaH3UCTOPbI, pene, NpejoxpaHnTenn n T. a.)

Ecnu anekTpuyeckne uenu, nogcoejUHeHHbIE K 3a/IMTbIM TOKONPOBOAAWMNM YacTAaAM U (UN1N) 3NeMeHTam
n (UN) HEM3ONNPOBAHHBIM TOKONPOBOAAWMNMM AeTasiAM, BbICTyNalLWmMM U3 KoMnayHaa, He AB/IAI0TCA UCKPO-
6e30MacHbIMU, OHU AO0/IKHbI MMeTb B3pbIBO3aWNTY APYIMX BUA0B B cooTBeTcTBMK ¢ IEC 60079-0.

NMpumeyaHune - [JononHuTesbHble TpeGOBaHVSI NpYBEAEHbI B NPUIOXeHUU D.

Ecnv NoKpbITUE KOMMNAyHAO0M MCMOMb3YIOT A1 YMEHbLWEHUA BOCN/IaMeHSAI0LEN CNOCO6HOCTU HarpeTbIX
3/1eMEHTOB, Hanpumep ANOA0B U PE3NCTOPOB, 06BbEM U TOJILWMHA CM0A 3a/IMBOYHOIO KOMMNayHAa AO/KHbI Bbl-
6MpaTbCs U3 YCNOBMSA, YTO6bl MakCMManbHas TeMnepartypa Ha NOBEPXHOCTU KoMMNayHAa C yueToM Temnepa-
TYpbl OKpY>Xalolw el cpegbl He NpeBbiwasna TeMNnepaTypHOro Kiacca a/1eKTpoo6opyn0oBaHus.

7 TpeboBaHMA K 3/leMeHTaM, OT KOTOPbIX 3aBUCUT UCKPOBE30MacHOCTb

7.1 Harpyska MCKpPO3alWMNTHbIX 3/IEMEHTOB

ONns ypoBHel Lenu «ia» n «ib» Kak B HOPMasibHbIX, Tak Y B aBapuUiMHbIX pexnmax paboTbl, yKasaHHbIX B
pasgersnie 5. 06ble 3/1EMEHTbI, OT KOTOPbIX 3aBUCUT BUJ, B3PbIBO3aALUTbI, KDOME TaKMX YCTPOMCTB, Kak TpaHc-
hopmaTtopbl. NpefoxXpaHUTenun, TepMonpeaoxXpaHuTenu, pese, onTPOHbI U BbIK/OYATENN, AO/KHbI 6bITh HArpy-
XeHbl He 6osiee YeM Ha 2/3 OT HOMUHA/IbHbIX 3HAYEHWUI ToKa, HanpPsXXeHUss U MOLWHOCTM B 3aBUCMMOCTU OT
YCNoBWii MOHTaXxa 1 paboyero guanasoHa temnepartyp. 1ns uenei «ic» B HOpMasibHbIX YCNOBUAX IKCMyaTaunm
3/1IEMEHTbI, OT KOTOPbIX 3aBUCUT BUJ, 3aUTbl, HE JO/MKHbI 6bITh HArpyxeHbl 60siee, YeM Ha UX MaKCUMasbHble
3HAYEHVS TOKa M HaNpsHKeHWUsi U He 6oslee YeM Ha 2/3 UX MOLHOCTU. DTN MakCUMasibHble HOMUHA/IbHbIE 3Haue-
HUSI AO/DKHBI 6bITb HOPMa/IbHBIMU MPOMbILL/IEHHBIMW 3HAYEHUSIMU, YKA3aHHLIMU U3rOTOBUTENIEM 3/IEMEHTOB.

MpumeyaHue 1 - TpaHcchopmMaTopbl, NpeAoXpaHUTeNI, TBPMOJIPELOXPAHUTENN. pesie, ONTPOHbI U BbIK/IHOUaTe-
X fOMXKHBI PaboTaTh NPy HOMUHASIBLHOM Harpy3ke, 06ecneumBaroLLein Ux HopMaibHOe (oyHKLVOHPOBaHMe.

Heo6xoanMo TakXe y4ynTbiBaTb BANAHWE YCIOBUII MOHTaXa M KonebaHuin Temnepatypbl OKpyXxatoLiei
cpefbl, yKa3aHHbIX U3rotoeutenem ob6opyaosaHna u B 5.1 IEC 60079-0. Hanpumep, Ana nonynpoBOAHMKA
paccemBaemMasi MOWHOCTb He [OJDKHa MpesBblWwartb 2/3 3Ha4YeHUSA MOLWHOCTU, KOTOopas onpefesigseT Makcu-
MasibHOAOMNYCTUMYIO TeMnepaTypy nepexofa B faHHbIX YC/IOBUAX MOHTaxa.
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HoMUHanbHble XapakTePUCTUKM KOMMNOHEHTOB [AO/IKHbI 6bITh TaKMMW Xe. Kak yKasaHo Bbille, Npu Noj-
KOYEeHUM K N060MY ApYroMy 060pyA0BaHMIO, UCNOb3yeMOMY B 6e30MacHO 30He, Hanpumep, BO BpeMs 3a-
PAAKN. TEKYLLErO TeX06CNYXMBaHUA, 3arpy3Kkn AaHHbIX, B TOM YMC/IO C yYeTOM HencnpaBHOCTEN B nckpobeso-
nacHom o6opypaoBaHun. Tpe6oBaHWNs JaHHOTO pasfjesia He pacnpoCTPaHAIOTCA Ha BCTPOEHHble pa3beMbl A8
NporpaMMmnpoBaHunsi, KOTOPblE HEAOCTYMHbI AN MOMb30BAaTENS U UCMOMNb3YHTCS TOMbKO NP U3rOTOBEHUMU,
peMOHTe UM npoBepke.

Ecnu pe3nctop 1 KoHAeHcaTop NOAKAOYeHbl NocneA0BaTe/IbHO ANS 3alMThl OT pa3psaja KoHgeHcaTopa,
MOXHO CYMTaTb, YTO 3HAYEHMEe pacceMBaeMOi MOLHOCTU pe3ncTopa B BatTax paBHo CV2, rge C - 3HauyeHue
B papagax. V- 3HauyeHne B BO/bTax.

[eTanbHble UCNbITAHUS UAM aHaNIN3 KOMMNOHEHTOB W TPynn KOMMNOHEHTOB AN1A OonpeAesieHUs na-
pamMeTpoB, Hanpumep, HanpsHKeHUs U TOKa, K KOTOPbIM MPUMEHSAT KO3 ULMEHTBI Ge30nacHoOCTH,
He NPoOBOAAT, NOCKONbKY KO3 (PULUMNEeHTbl 6e30MacHOCTM B COOTBETCTBUM C 5.2 1 5.3 uckAo4aloT He-
06X0AMMOCTb B AeTallbHbIX UCMbITAHWAX UAWM aHanu3e. Hanpumep, cTaGUNNTPOH, ANA KOTOPOro u3-
roToBUTENDb YKasan napametpbl 10B +10 %. AO/IXeEH paccMaTpuBaTbCs, KakK ycTpoiicTBo Ha 11 B 6e3
HEeOoO6X0AMMOCTU YUUTbIBATb Takue 3P ekTbl, Kak NOBbIWEHNE HaNpPsXXeHUs BCAeACTBUE yBennveHus
TemnepaTypbl.

NMpumeyaHune 2- MNpu onpeaeneHU HOMUHAIEHOWM MOLLHOCTY UM TEeMMEPATypbl Nepexoda Heo6X0AVMO Yuu-
TbIBaTb YC/IOBUSI MOHTaXa U TeMNepaTypy OKpyXatoLLeii cpedbl, Kak yKasaHo Bbille.

7.2 BHYTpeHHUe coeAVHUTENbHbIe YCTPOCTBA, pa3beMbl NaaT v 3/1eMeHTOB

3TN COeAMHUTENN [O/MKHbI 6bITb CKOHCTPYMPOBaHbI TaKMM 06pa3oM, YTOGbI MCK/ToYanacb BO3MOXHOCTb
X HEMNPaBWUIbHOTO COeANHEHUSA UMW B3aMMO3aMEHAEMOCTUN C APYTUMU COEANHUTENAMU, YCTAHOBEHHBIMU B
3/1eKTPoo6opyAOBAHNN, NN MAEHTUMULMPOBaHbI TakMM 06pa3oM, YTOGbLI HeNpaBU/bHOe coeiUHEeHNe cTano
04YEBUAHBIM.

Ecnun Bug B3pbIBO3alWMTbl 3aBUCUT OT COeAUHEHNS, TO O6PbIB Lenu B coeAnHUTesNe JOJ/KEH cunTaTbCs
YUuTbIBaEMbIM NOBPEXAEHNEM B COOTBETCTBUU C pa3gesiom 5.

CoefVHUTENb, YePE3 KOTOPbI/i NPOXOAAT LEeNU 3a3eMEHNS, [OKEH GblTb CKOHCTPYMPOBAH B COOTBET-
cTBUM C 6.5, ecnun BUZ B3PbIBO3aLUTbI 3aBUCUT OT 3a3eM/1EHUS.

7.3 NpegoxpaHnuTenu

Ans 3alnTbl 3/1EMEHTOB OT Meperpysok MOryT MCNo/b30BaTbCsA NpefoXpaHuTenu, npu 3Tom crnepy-
eT NcxoguTb M3 TOro, YTO 3HauYeHue ASINTeNIbHO MpoTeKalouero yepes npefoxpaHuTenb Toka cocTaBnseT
1.7 /n. ConpoTMBAeHME NpefoXpaHMTens B XO/I0OA4HOM COCTOSSHUM MPU MUHMMa/IbHOW TeMnepaType OKpyXato-
e cpefbl MOXeT GbiTb MPUHATO Kak HEMoBpexAaemMoe CONpOTUB/IEHUE, COOTBeTCTBYlOLWee 8.4. B Lenax
orpaHnyeHmns Toka.

(Mpwn oTCcyTCTBUM MHGOPMALUM OHO MOXET ObiTb NPUHATO B Ka4eCTBE MUHUMAa/IbHOrO COMPOTUBEHUSRA
npy MUHUMasbHOU yKa3aHHOW TemnepaType OKpyXawlei cpeabl, ecnM OoHO Mn3MepeHo Ha 10 o6pasuyax B
COOTBeTCTBUM C TpeboBaHnAMM 10.4). BpeMATOKOBbIO XapakTepuUCTUKN NpefoxpaHnTenein AO/HKHbl rapaHTu-
poBaTb. UTO MaKCUMas/bHble NapaMmeTpbl 3aWuliaeMbliX 3/IEMEHTOB He NpeBblweHbl. ECM n3rotoButenemMm He
yKa3aHbl BpeMsl - TOKOBble XapaKTepUCTUKN NpefoxXpaHnuTensi, Heo6Xo4NMMO NPOBECTU TUNOBbIE UCMbITAHUS B
cooTBeTcTBUM c 10.8 He MeHee yeM Ha 10 o6pasuyax. ITO NUCNbITaHWe NOKa3blBaeT CNOCOOGHOCTb 3alinuiae-
MOro 3/sieMeHTa Bblgepxatb 1.5-kpaTHyK Harpysky nt060ro nepexofHoro npouecca, KOTOpbIi MOXeT UMeTb
MecTo, ecnin UmMnpuioxeHo Yyepes3 npegoxpaHuTens.

MpepoxpaHnTenn AnA ypoBHel «ia» n «ib», pasMmeliaemMmble BO B3pbIBOOMNACHbIX 30HaX, AO/MKHbI ObITb
3alneHbl (repmeTu3npoBaHbl) B COOTBETCTBUM C 6.6.

MeperopaHue npenoxpaHuTeneil ANs ypoBHSA «iC» He yuYuTbliBaeTCsi Npu onpegeneHnun TensoBoro BocC-
nnameHeHus.

Mpu repmeTnsaynn npesoxpaHnTens 3a/IMBOYHbIA KOMMNayHA He A0J/DKEH NMPOHUKaTb BHYTPb npepoxpa-
HUTENS. YTO AO0JDKHO 6bITb MPOBEPEHO UCMbITAHUAMW Ha o6Gpasuax B cooTBeTcTBUM ¢ 10.6.2, AN M3rOTOBU-
TeNnb AOJ/HKEH rapaHTUpPOBaTb BO3MOXHOCTb €ro 3a/iMBkn. B kauecTBe anbTepHaTUBbI NpefoxpaHnuTesnb repme-
TU3NPYIOT 40 3a/IMBKW.

3ameHa npegoxpaHuTeneli, UCNONb3yeMbIX AN 3aWUTbl 3/IEMEHTOB, [0/1XHa 6biTb BO3MOXHa TOJIbKO
nocsie OTKpbIBaHUA 060O/IOUKN 3NeKTpoob6opyaoBaHMA. Ha npegoxpaHuTesie nanm B6M3M HeEro Jo/HkKHbl ObiThb
HaHeCceHbl ero TUM U HOMUHAa/bHbIN TOK /N, a TakXe Apyrue xapakTepucTuku, umerwmne 3HavyeHne ansa obe-
crneyeHunss LICKPo6e3onacHOCTU.
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MpegoxpaHuTenu AO/MHKHbI UMETb HOMUHAaNIbHOE HanpshxeHne He meHee Um(nnu Ut B uckpo6esonacHom
31eKTpoo60opyf0BaHUM U LEeNsX), Npy 3TOM Tpe6oBaHua Tabnuubl 5 Ha HAX He pacnpocTpaHatTcsa. KOHCTpyu-
poBaHuve npepoxpaHuTesieli U UX aepxateneli MOXeT OCYLWeCcTBAATLCA MO O6LWEeNpPOMbIW/IEHHbIM cTaHAap-
TaM. a cnoco6 UX MOHTaXa He AO0J/I)KEH YMeHbllaTb 3a30pbl, NYTU YTeUKN U pa3geneHusi, o6pasyemMbie npeso-
XpaHuTesiem u ero gepxatenem. Korga ato Heo6xoaumo Ans o6ecneyeHuUss UCKpo6e3onacHoCTH, 3a30pbl C
OPYTMMY YacTAMU LLenun AOKHbI COOTBeTCTBOBaTL 6.1.1 wan 6.1.2.

MpumeyaHne 1- JonyckaeTcs UCNOMb30BaHWE MUKPOIPEeAOXPaHUTENBIiA. COOTBETCTBYOWMX IEC 60127.

MpepoxpaHUTeNN AO/DKHbI pa3pbiBaTh LeNb NpU NPOTeKaHUW MO Hell MakKCMMaslbHO BO3MOXHOIO TOKa.
[Ona cuctem 3/eKTpPOCHaGXeHUA ¢ HanpshkeHuem o 250 B nepeMeHHOro Toka MakCUMasibHbli BO3MOXHbI
TOK MpuMHUMalOT paBHbiM 1500 A. MpepbiBalolWy0 CNOCOGHOCTb NpefoXpaHUTens onpefensioT B COOTBET-
ctBun ¢ IEC 60127 nnn ANSI/UL 248-1, n n3rotoBnTenb A0OJ/KEH yKa3aTb 3HaYeHue npepbiBaroLeli cnocob-
HOCTWN B JOKYMeHTaLnu.

MpumeyaHne 2-B HeKOTOPbIX yCTaHOBKaxX MOryT BO3HUKaTb 60nee BbICOKME TOXM, HanpumMep npu 6onee Bbk
COKMX HanpshkKeHusAX.

[ANA orpaHNYeHnss MakCMMasibHOrO TOKa 4,0 3Ha4YeHUs, COOTBETCTBYIOLWEro HOMUHaIbHOM pa3pbIBHOW CMNO-
COBHOCTM NpefoXpaHUTESSl, MOXET NCMOMb30BaTbCA TOKOOrPaHNUYMUTENbHOE YCTPOICTBO, KOTOPOE A0IXHO ObITh
HernoBpexXxaaeMblM B COOTBETCTBUM C pa3fesioM 7, a ero HOMWHasIbHble 3HAYEHUSA AO0/IKHbI OblTb pPaBHbI:

- HOMUHaNbHbIW TOK - 1.5 * 1,7 * /n;

- HOMUHanbHoe HanpshkeHue - Umwunn L;

- HOMUHaNbHas MouwHocTb: 1.5 * (1.7 * /,)* * MakcMmManbHOe CONPOTMB/IEHNE TOKOOTPaHNYNTENbHOTO
ycTpoWncTBa.

3a30pbl Y NYTU YTEUKM HA TOKOOTPAHNYNTE/IbHOM PE3NUCTOPEe U ero neyaTHbIX NPOBOAHMKAX pacCcUYnTbIBa-
0T C NPYMEHeHneM HanpsxeHusa 1.7 * /n* makcMManbHOe CONPOTMB/IEHNE TOKOOTPAHNYNTENIBHOIO PE3NCTOo-
pa. HanpshxeHne nepexo4HOro npouecca He yunTbiBalT. Pa3genintenibHble PacCTOSAHUA MeXAy Pe3ncTtopomM un
OPYTMMU YacTAMU Lenun A0/IXKHbI cooTBeTcTBOBaTh 6.1.1 unmn 6.1.2.

7.4 OpHopa3oBble U Nepe3apsiKaemble 3/IEMEHTbl U 6aTapen

B otnnune oT Tpe6oBaHuii 23.1 IEC 60079-0 gonyckaeTcsl napasseslbHOe COeMHEHNE 3/IEMEHTOB 1 6aTa-
peli B uckpobezonacHom 060pyA0BaHMM MPU YC/I0BUK, YTO NCKPOGE3oNacHOCTbL 060pyJ0BaHNA He HapyLlaeTcs.

MpumeyvaHne - TpeboBaHue K NapasnnenbHO NOAKIOYEHHbIM 6aTapesm B cooTBeTcTBUM 23.1 IEC 60079-0 He
pacnpocTpaHsieTCcs Ha 3/1eMeHTbl 1 6aTapen B CBA3aHHOM 3/1eKTPO060PYA0BaHUN, €C/TN TO/TbKO OHU HE UMEOT 3alynTy
O[HOro 13 BUAOB, yka3aHHbIX B IEC 60079-0.

7.4.1 O6bwune TpeboBaHUNA

3nemMeHTbl U 6aTapen HEKOTOpPbIX TUMOB, HaNnpuUMep, NMTUEBbIe, MOTYT B3pPblBaTbCA MPU KOPOTKOM 3a-
MbIKaHUWN UK 3apafke o6paTHO’ NONAPHOCTbLIO. ECAun Takoli B3pbiB MOXET oTpuLaTe/IbHO NOBAUATbL HA NCKPO-
6e30MacHOCTb. 6€30MNacHOCTb MPUMEHEHUSA TakMX 3/1eMeHTOB 1 6aTapeil B KOHKPETHOM UcKkpobesonacHoM uamn
CBSI3aHHOM 3/1eKTPO06OpPYAOBaHNN A0/MKHA 6bITb NOATBEPXAEHA UX U3rOTOBUTENEM (C yY4eTOM TpeGoBaHuUiA
5.2. 5.3 nnun 5.4). B TeXHN4YeCKOW JOKYMeHTaLun N. eciv BO3MOXHO, B MapKupoBke 31eKkTpoob6opyaoBaHus
[O0/MKHA OblTb OTpaXXeHa Heo6X0A4MMOCTb BbINO/IHEHVMS Mep 6e30MacHOCTU Mpu akcnayaTauum uam 3ameHe
Takux 3aneMeHTOB U 6atapeii.

Ecnun 6atapen foskeH 3aMeHATb Nofb3oBaTe b, Ha 3/1eKkTpoobopyoBaHe HaHOCAT NpeagynpeanTesb-
HYI0 MapKUpoBKYy B COOTBeTCTBUM C 12.3 (mepeuncneHune a).

NMpumeyaHue - M3roToBuUTE b 31EMEHTOB U 6aTapel 4acTo ykasbiBaeT Mepbl MPefoCTOPOXKHOCTU, KOTOPbIe He-
06xoaMmMo cobnoaaTh 4719 6e30nacHOCTN NepcoHana.

7.4.2 YTeukKa 31eKTponTa u BeHTMNALnA

B afiemeHTax n 6arapesx 4O/HKHA UCK/IOUYATLCA yTeuka 3/1eKTPOSIMTA UM OHU AO/DKHbI GbITb 3aKPbITbI
TakuMm 06pa3om, YTo6bl NpefoTBpallanacb BO3MOXHOCTb MOBPEXAEHUS 3/1EKTPO/IUTOM 3/1IEMEHTOB, OT KOTO-
pbIX 3aBUCUT NCKPOGE30NacHOCTb. J1IeMeHTbl U 6aTapen AOMKHbI 6biTb UCMbITaHbl B COOTBETCTBUM ¢ 10.5.2,
WM U3FOTOBUTESTb AOJIKEH MPEeACTaBUTb NMMCbMEHHOE MOATBEPXKAEHME, YTO U3ae/ime oTBedYaeT TpeboBaHsaM
10.5.2. 9nemeHTbl 1 6aTapeun, NponyckawLine 3/IeKTPOIUT U 3a/UTble B COOTBETCTBUM € 6.6. Noc/ne 3anvBKu
[OSKHbI 6bITb UCMbITaHbl B COOTBETCTBUM C 10.5.2.
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Ecnn o6opyfoBaHWe COAEPXUT 3/IEMeHTbl Uau 6aTtapeun, 3apsikaeMble B 060pyAOBaHuu, M3roTo-
BUTENb 6aTapeil AO/HKEH NpefoCTaBMTb [0Ka3aTeNbCTBO, YTO KOHLEHTpauus Bojopoda B CBOGOAHOM
o6beme Kopnyca 6aTtapen He MOXeT MpeBbICUTb 2 % OT o6bema, AN OTBEepPCTUs ANA OTBOAA rasa BCeExX
3/IEMEHTOB [AO/KHbI 6bITb YCTPOEHbI Tak. YTO6bl BbIAEMAIOWMNECH rasbl He nonajasay BHYTPb 060/104-
Kn 060pyAOBaHUA, coAepXaleil afnekTpuueckme WAW 3/IeKTPOHHbIE KOMMOHEHTbI WAW coefuHeHus. Ha
3/1eKTpoo6opyAoBaHue, COOTBETCTBYOWEe Tpe6oBaHUAM «ia» Unn «ib». nav anekTpoo6opypoBaHne Nog-
rpynnel NC. Tpe6oBaHe 06 OTBEPCTUAX A4/ OTBOAA ra3a WM OTPaHMYeHUM KOHUEHTpauum Bogoposa He
pacnpocTpaHsieTcs.

NMpumMmeyaHue 1 - HacToAwwWii cTaHAAPT He yCTaHaB/IMBAET TPeboBaHUSi O HEO6XOAMMOCTY MPOBEPKM COOT-
BETCTBYSI 6aTapen No KOHLEeHTpauuy BoAopoaa creumdmkaummn n3roToBuTensl.

[NaBneHne BHYTpPM 060M104YKN 6aTapen He AO/HKHO npeBbiwaTtk 30 kMa (0.3 6ap). lepmeTM3npoBaHHbIe
o6onoyvkn 6atapeii HeEO6X0ANMMO MCMNbITbIBATL B COOTBETCTBUM € 10.5.4.

MpumeyvaHune 2 - [1n9 3TOr0 MOXHO UCMO/b30BaTb BEHTUMNALMOHHOE OTBEPCTUE.

NMpumeuaHue 3 -B repMeTUUHbIX 3/IEMEHTaX AOMYCTUMO 60/1e€ BbICOKOE AABJIEHME, HO B 3TOM Cllydae Kax-
[blii 3N1IEMEHT [o/KeH 6bITb OCHALLEeH YCTPOWCTBOM C6pOca faB/IeHNsI UM CPEACTBOM OrpaHUYeHsi AaB/eHns 40 3Hade-
HUSI. KOTOPOE MOXET BbIAEPXaTb 3/IEMEHT B COOTBETCTBUN CO CreuuduKaLmein nsroToButens.

7.4.3 HanpsixeHne anemeHTOB 1 6aTapeii

Mpn oueHke WM UCObITAHMAX NPUHUMAIOT 3Ha4YeHWe HanpsXXeHus, ykasaHHoe B Ta6bnuuyax 6 un 7
IEC 60079-0. lna aneMeHTOB 1 6aTapeil, He yKka3aHHbIX B 3Tux Tabnuuax, onpegeneHne MakCMMasbHOIoO Ha-
NPsXeHUsA X0/10CTOro XxoAa NpoBoaAT corsiacHo 10.5 HacToAwero ctaHgapTa, a HOMUHa/IbHbIM HanpsixeHnem
cunTaloT 3HavYeHne HanpskeHusl, yKkasaHHOe U3rotoeBuTesieM afieMeHTa unu batapew.

7.4.4 BHyTpeHHee conpoTuB/ieHMe 6aTtapen N aIOMeHTa
BHyTpeHHee conpoTuBrieHne 6atapen uau afnemMeHTa onpegensatoT B cooTBeTcTBUM ¢ 10.5.3.
7.4.5 BaTapeun B anekTpoobopyaoBaHun € APpYyrMmM BMAOM B3PblBO3aLWNTbI

NMpumeyaHue 1 - 3TOT pas3gen OTHOCUTCA K 060PYAOBaHMIO, KOTOPOE 3aLlMLLEeHO B3PbIBOHENPOHMULEaeMoli 060-
JI0YKOM (NN ApYTUM CNocob0oM), HO COAEPXUT GaTapeto 1 CBsA3aHHbIE LIENK, KOTOpble TPEGYHOT 3allnThl BUAA «MCKpPO6e3o-
nacHas uenb» Mpy oTkase CeTeBOro NUTaHWs 1 OTKPbIBaHUM OBOIOUKM BO B3PbIBOONACHOI ra3oBoli cpeje.

Kopnyc 6aTtapeu v ero KpensieHne K 3/1eKTpoo60opyA0BaHNI0 AO/KHbI 6biTb CKOHCTPYMPOBaHbl TakuMM
o6pa3om, 4TOGbl 6aTapetd MOXHO 6bl/10 yCTaHaBAMBATb U 3aMeHSATb, HE Hapyllasi LCKpo6e30nacHOCTY 3/ekK-
Tpoob6opyaoBaHUS.

Ecnu gnsi orpaHnUYeHnsi Toka MCNoJsib3yeTcsi TOKOOrpaHMUYNTENbHbIN PEe3UCcTop, OH AO/KEH ObiTb Ha-
rpy>XeH B COOTBETCTBUM C 7.1. TOKOOrpaHMUYUTE/NIbHbIE PE3UCTOPbI, YCTAHOBJ/IEHHbIE MOC/efoBaTes/IbHO C
afeMeHTamMu Uan 6atapesamu, cregyeT BbiGMpaTb N0 MakCUManbHOMY HanpsixeHuto Um. ecnin HeT gpyroi
3aWmnTbl. B KauecTBe Takoi 3awuTbl MOXHO MCNO/b30BaTb OAWH CTa6UNNTPOH, HArpyXeHHbl# B COOTBET-
cTBUM c 7.1.

MpumeyaHue 2 - Ecnupans obecneyeHnss 6e30MacHOCTM 3/1ieMeHTa UWin 6aTapen Heo6XoAMMO TOKOOrpaHMum-
TeNbHOE YCTPOWCTBO, He 065A3aTeNIbHO, YTOObI 3TO YCTPOICTBO 6bI/I0 HEOTHLEM/IEMOW YacTbio 6aTapen.

7.4.6 batapeu, nCnosib3yemMble N 3aMeHseMble BO B3PbIBOOMAaCHbIX 30HaX

Bnok 13 afniemMeHTOB wan 6aTtapeli BMecTe C TOKOOrpaHNMUYUTeIbHbIMUK yCTpolicTBaMun, Heo6Xxo4nMbIMU
ANna obecnevyeHMa NX UCKPOGEe30NacHOCTWU. AOJIKEH NpeAcTaBNATb Hepa3bOpPHYH KOHCTPYKUMIO, Hanpumep,
3a/71MT KOMMNayHAOM MAn pa3mMelleH B repMeTUHYHOW 060/104Ke, ec/in 3TOT 610K NpeAgHasHavyeH A1 UCMOb30-
BaHWA UAN NOANEXUT 3aMeHe BO B3PbIBOOMACHO 30He. KOHCTPYKUuA 6/10Kka f0/KHa ObiTh BbIMOSIHEHA TakUM
06pa3om, 4TO6bl AOCTYNHBLIMU ABAA/INCH TO/IBKO BbIXOAHble NCKPOGE30/1acHble KNeMMbl 1 COOTBETCTBYHOLWUM
o6pa3om 3awulieHHble CoeANHUTENbHbIE YCTPOMCTBA ANA 3apAaKu (eCM OHU MetoTCs).

Bnok Ao/mKeH MNpoiTM McnbiTaHMe cbpacbiBaHWeM B cOOTBeTCTBUM C€ 26.4.3. IEC 60079-0. 3a nckito-
YyeHMeM 3/1IeKTpoo6GopyaoBaHUsA, ANA KOTOPOro UcnbiTaHUe yAapoM He npefycMoTpeHo. KoHCTpykuusi 61oka
AOJ/KHA NpeAoTBpalwaTh BbiNageHne UM oTaeneHne afiemeHTa unam 6atapen oT annapara u/uam TokoorpaHu-
YNTe/IbHOro YCTPOWCTBa, NPUBOASALNE K HAPYLUEHNIO NCKpOo6e3onacHOCTM Npu NpoBeAeHUn ncnbiTaHnsa cbpa-
CblBaHWEM.
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7.4.7 BaTapeun, ncnosnb3yemble, HO He 3aMeHsAAeMble BO B3pbIBOONACHOW 30He

Brok n3 anemeHToB WUAn 6atapeli BMecTe C TOKOOrpaHU4YUTENIbHbIMWU yCTpolicTBaMu AOJ/IXeH ObiTb 3a-
W1 eH B COOTBETCTBMN C 7.4.6 NAN NOMeLLeH B OTAE/IbHYI0 060/104KY CO CneumnasibHbIMU 3aMKaMu, Hanpumep
Takumu, Kak ykazaHo B IEC 60079-0. ecnu aneMeHTbl 1 6aTapen 6/10ka He nNpefHa3HayeHbl /19 3aMeHbl BO
B3pbIBOOMacCHOW 30He. B/OK 13 aneMeHTOB uan 6atapeil BMecTe C TOKOOrpaHM4YMUTeIbHbIMU yCcTpolicTBamu
[OJKEH TakKxe oTBeuyaTb cleaylowmm TpeboBaHUAM:

a) KOHCTPYyKUMs kopnyca 6/10Ka, Cnoco6bl KpenaeHnsa afiemeHTa nam 6atapen BHYTpU Kopnyca AOJ/DKHbI
6bITb TAaKNMW, YTOObI 3/1IEMEHTbl AN 6aTapen MOXHO 6bIN1I0 yCTaHaBANBaTb U 3aMeHATb, He Hapylas UCKpo-
6e30nacHOCTU 3/1eKTPOO6OPYyAOBaHUSA:

b) NepeHOCHOe 3nekTpoobopyAoBaHMe, HanNnpumep paguonpuUeMHUKU U nepepaTynkn, 4O/HKHO NPoATH
ncnbiTaHna cbpacbiBaHMeM B cOOTBeTCTBUM € 26.4.3 IEC 60079-0, 3a UCK/IlOYEHNEM 3/1EKTPOOBOPYA0BaAHUS,
AN KOTOPOro nepBUYHOE WUCMbITaHWe ygapom He npegycmoTpeHo. KoHCTpykuusa (yCTPOWCTBO) MEPEHOCHOT0
3neKkTpoobopyaoBaHNA AOJ/DKHA NpeaoTBpaliaTe BbiNageHne UAn oTAesieHne afleMeHTa uan 6atapen oT an-
napara, NpuBoAALNE K HAPYLWEeHNIO NCKPO6Ee30NacHOCTU NpU NPoBeAEHUN UCMbITaHNS copacbiBaHNEM;

C) anekTpoo6opyAoBaHue AO/MKHO UMeTb TabnnuKy ¢ npegynpeanTenbHON HaANMCbIO B COOTBETCTBUN C
IEC 60079-0 [12.3, nepeuncrsieHne a) nnm 29.8, nepeuncneHue b)).

7.4.8 BHelHWe KOHTaKTbl ANs 3apsaga 6aTtapeii

3nemMeHTbl WM 6atapen ¢ BHEWHUMN 3apAAHbIMU KOHTaKTaMun AO/DKHbl OblTb CHabXeHbl cpegcTBamu
ANSA npefynpexaeHns KOpPOTKOro 3amMblKaHWS KOHTAKTOB UM Mepefaqn Ha HUX aHepruun, cnocobHoli BbI3BaTb
BOCMN/IaMeHEeHME MPU KOPOTKOM 3aMblKaHUM KOHTAKTOB. OTO MOXeT A0CTUratbCs O4HUM M3 Clefyruwmnx crno-
co60B:

a) B uenu 3apsafa AO/KHbI 6bITb YCTAHOBJ/IEHbI 610KUpPYOLWME ANO4bl UM HENOBpPeXAaeMble Nocrsiefo-
BaTe/IbHO BK/IIOUYEHHble pe3ncTopbl. [JNsa nckpobesonacHol Lenu ypoBHSA «ia» TpebytloTcsa Tpu Avoha, YpOBHSA
«ib» - pBa AMopa, ypoBHSA «ic» - OAWUH AMOA,.

3apafHoe yCTPOMCTBO AO/IKHO 6biTb /IGO0 NPUCOeAUMHEHHBIM 3nekTpoobopyaoBaHueM, NM6o Anoabl
WAN pes3ncTopbl JO/KHbI 6biTh 3alWUlieHbl NpeJoXpaHuTeneM COOTBETCTBYOLWEro HoMuHana. NMpepgoxpaHu-
Tenb fO/DKeH ObITb 3a/UT, NN HEe NPOBOAUTbL TOK. KOrAa OH pacnosioXeH BO B3PbIBOOMNACHO 30He.

b) ANSA anekTpoo6opyaoBaHua rpynnbl Il cTeneHb 3awuTbl 060/104KM Leneil 3apsaga foskHa 6biTb He
Huxe IP30. a 0ko/si0 pasbema (3aX1UMOB) 3apsAAHON Lenn goshkHa 6biThk ycTaHOBNeHa Tabninuka ¢ npegynpe-
AVTeNbHOM Hagnucblo B cooTBeTcTBUM ¢ IEC 60079-0 [12.3. nepeuuncneHune a) wam 29.8, nepeuncneHne b).
PaspgennTesibHble pPacCTOAHUA MexXxAy 3apsAfHbIMW KOHTaKTaMWu [0/DKHbI COOTBETCTBOBaTb 6.3 C y4eTOM Ha-
NpsHXXeHns XosocToro xoaa 6atapewn.

MakcumanbHOe BXoAHOe HanpsixeHne Um. KoTopoe MOXeT OblTb MPUIOXKEHO K COeANHUTENbHbIM 3aXW-
MaMm 6e3 HapylweHns NCKPo6e30MnacHOCTU 3/1IeKTPOO6OPYA0BaHUSA, AO/KHO ObiTh YKa3aHO Ha 3/1eKTpoo6opy-
[OBaHUN 1 HA KOHTPOJILHOM YepTexe.

7.4.9 KOHCTpyKUuna ob6onouvkun (oTceka) gna 6atapen

NckpobeaonacHOCTb 3/1IeMeHTOB 1 6aTtapeil, a Takke TemnepaTypa Ux NOBepXHOCTeN JOMXHbl 6bITb UC-
NbiTaHbl U OUEeHeHbl B coOTBeTCTBUMU C 10.5.3. KOHCTPyKUMS afiemeHTa uan 6atapen [O0/1KHA OTHOCUTbLCS K
OiHOMY 13 cnefyoWwnx TUMNOB:

a) repMeTUYHbIe (ra30HeNpoHULaeMble) 3/1IEMEHTbI UK 6aTtapen:

b) repMeTUYHbIe (C peryiMpyemMbiM K/ianaHoM) 3/1eMeHTbl unu 6atapeu:

C) afleMeHTbl UM 6aTapen, npegycmaTpuBaroLyme, Kpome yCTpocTB cbpoca faBrieHuns, repmeTusaymio,
aHaNorM4yHyl yKasaHHOW B nepeyncrieHusx a) u b).

Takue anemMeHTbl U 6atapen He AO/IKHblI TPe6GoBaTh AO/IMBKM 3/1IEKTPOSINTA B TEHEHUEe CpoKa CyX6bl
W JO/MKHbl UMeTb MeTasl/IM4eCcKyto Uan naacTMmaccoByto 060/104Ky, YAOBIETBOPSAIOLLYO cleaylowmm Tpe6oBa-
HUAM:

1) ueNnbHOTSAHYTYO (6€CLIOBHYIO), LUTAMMOBAHHYO UMW INTYIO, COeAUHEHHYIO NM1aB/ieHNEM, CBapKo unm
CKMelikoi U YyNNOTHEHHYO Pe3UHOBbLIMW WW MAAcCTMAcCOBbIMW repMeTU3NpyoWmnMn ycTpoictBamu, uKkcu-
pyemMbIMU KOHCTPYyKUMER 060104KM 1 obecneynBaloWMMN NOCTOSAHHOE YMN/IOTHEHME, TakKMMKN Kak Npoknaaku
(warbbl), KONbLEeBble YN/IOTHEHUA U T. N.;

2) He cYMTalOTCA repMeTUYHbIMM WTaMNOBaHHble, pa3BasibLoBaHHble, FOYpMpPoOBaHHbIe U T. N. 060104KMN,
He yf0B/eTBOpAtoLNe NepevyncieHHbIM Bbllle TpeboBaHUAM, NN YacTh 060/104eK, B KOTOPbIX UCNO/b3YOTCA
mMatepuarbl, NpoHULaeMble AN rasa, Hanpumep Ha 6ymMaxHoI ocHoBe:

28



FOCT 31610.11-2012/IEC 60079-11:2006

3) YyNNOTHEHNE BOKPYT BbIBOAOB A0/1KHO 6bITb CKOHCTPYMPOBAHO, Kak ONMMCAaHOo Bbille, WX AOCTUTaTbCS
3annBKOM TepMmoycaxusarwwmmmca Uan TepmonsiaCTu4HbIM KOMMNayHO0M.
d) 3/1IEMEHTbI Unn 6aTapeV|, repmMeTnsnpoBaHHble 3a/IMBOYHbIM KOMMNayHOOM, NpoOU3BOAUTE/Tb KOTOPOro

rapaHTMpyeT BO3MOXHOCTb €ro UCMO/Ib30BaHNs C AaHHbIM 3/1EKTPOSIMTOM 1 ero cooTBeTcTBME 6.6.

CooTBeTCcTBME a) WM b) NnoaTBepxAaeTca Aeknapaumneli U3srotoBuTeNns anemeHTa unm 6artapen. Coot-
BeTCTBUE MnepeyncsieHnsm c) unun d) oueHnBaeTcs NPOBEPKOW 3neMeHTa uam 6atapen W. rae Heo6xoaMMo, C
MNX KOHCTPYKTOPCKMMU YepTexamu.

NMpumMmeyaHne - HeoGXOAUMOCTbL NPOBEPKM COOTBETCTBUS 3M1eMeHTa Um 6atapen cneuymdmkaummn n3rotoBuTte-
N1 HACTOSILUMM CTaHJAPTOM He perflaMeHTUpYeTCs.

7.5 MonynpoBoAHNKOBbIE 3/IEMEHTbI
7.5.1 BnusaHune nepexofHblX Npoyeccos

B cBA3aHHOM 3/1eKTPO0O6OPYAOBaHMY NOMYNPOBOAHUKOBbIE 3/1IEMEHTbI AO/KHbI BblAEpXUBaTb UM-
NyNbCHbIA TOK. BO3HUKAKOWMWIA B NepexofHOM pexunme. 3HaueHUe Toka onpefensieTcs AefleHUeM am-
NANTYAHOTO 3HAYEHUSI HaMnpPsHKEeHWUs MEePeMEeHHOro TOKa WM MaKCUMasibHOTOo 3HauYeHUs HanpshkeHusi
NOCTOSIHHOTO TOKA Ha 3HayYeHWe COMPOTMB/IEHWS MOC/AEeAO0BaTEe/IbHO BK/OYEHHOI0 HBMOBPEXAaeMOoro
pe3sucTopa.

B nckpo6e30nacHOM 3/1€eKTPO06OpyA0BaHUM BAUSIHUEM NEPEXOAHbIX MPOLECCOB BHYTPY 3/1€KTPO060pY-
[OBaHUs. a Takke CBSI3aHHbIX C UCTOYHUKAMM ero NUTaHUsA MOXHO NpeHebpeyb.

7.5.2 WyHTBI, OrpaHnyYmnBalolMe HanpsXeHne

MonynpoBOAHNKOBbIE 3/1eMEHTbl MOFYT WCMO/Nb30BaTbCA B KayecTBe LWYHTUPYHOLWMX YCTPOWCTB AN
OrpaHNYeHnsa HanpsHKeHWs, NPy yCAOBUKN, HYTO C yYETOM NepexoHbiX NPOLLECCOB OHM YA0BAETBOPAIOT yKa3aH-
HbIM HMXe TpeboBaHuaM. Hanpumep, gobaBneHne 04HOr0 NPefoXpaHUTeNsa U CTabUANTPOHA, HarpyXeHHbIX
B COOTBETCTBUU C 7.1, cunTaeTca fOCTaTOUYHbIM CPeACTBOM OrpaHMYeHNs NepexoAHblX NpoLeccoB ANs uenei,
NOAK/IOYEHHbIX K CTabUNTPOHY.

MoNynpoBOAHUKOBLIN 31€eMeEHT J0/KeH GblTb paccynMTaH Ha TOK. paBHblli 1.5-KpaTHOMY TOKY KOPOTKOro
3aMblKaHUA, KOTOPbI/A MOXeT npoTekaTb B 3/1eKTPUYECKON Lenn npu 3amMmblikaHWW MONYNPOBOAHUKOBOrO 3ae-
MeHTa. 9TO A0/IKHO OblTb NOATBEPXAEHO B AOKYMEHTaxX W3roToBUTeNs MOSYNPOBOAHUKOBbLIX 3/1eMEHTOB B
cnegylWwmnx cnyyasx.

a) AnofAbl, TPaH3UCTOPbI, BK/IIOYEHHbIE MO CXeMe Anofa, TUPUCTOPbl N aHaNornYHble MOSTYNPOBOAHU-
KOBble yCTPOWCTBa A0/KHbI OblTb paccynMTaHbl Ha HOMWHa/IbHbIV TOK B MPAMOM HanpaB/eHUW, N0 MeHbLUEeWn
Mepe B 1.5 pasa npesbllalomnii MakCUMasibHO BO3MOXHbI TOK KOPOTKOrO 3aMblKaHUS A1 UICKPOGE30MnacHbIX
uenen ypoBHA «ia» u «ib». n B 1.0 pasa gna uenei ypoBHA «ic»;

b) cTabUANTPOHBbI AO/KHbI UMETb

1) B pexxume ctabunusauum - 1.5-kpaTHbIii 3anac No MOLWHOCTU, KOTOPasi MOXeT paccemBaTbCs Ha HUX:

2) B NpAMOM HanpassieHuun - 1 ,5-kpaTHbIi 3anac no ToKy, KOTOPbIi NpoTekaeT B MeCTe UX YCTaHOBKMW Mpu
noBpexAeHnn Ha 3aMbliKaHue A1 nckpobesonacHbIX Lenei ypoBHA «ia» nnm «ib». n 1.0 -kpaTHbIA 3anac no
TOKY A/151 ueneil YpoBHS «ic».

[ns nckpobesonacHOW Lenn ypoBHS «ia» NpMMeHeHne yrnpas/isieMblX NO/yNPOBOAHNKOBbIX 3/1eMEHTOB
B KauyecTBe WYHTUPYIOWNX OrpaHnunTesieli HanpshkeHus, Hanpumep, TPaH3UCTOPOB, TUPUCTOPOB, cTabunu-
3aTOPOB HanNpsXXeHuUs W TokKa, U T. [.. pa3pelwiaeTcs, eCQM BXOAHAsA U BbIXOAHasA Lenn ABAAKOTCA MCKpobeso-
nacHbIM1U UAN ByaeT foKa3aHOo, YTO OHU He MNoABepXeHbl B/IUAHUIO NepexoHblX MPOLEeCcCOB CO CTOPOHbI Nu-
Talowen cetn. B anekTpuyecknx Lensx, BbINO/IHEHHbIX B COOTBETCTBUW C BbllleyKa3aHHbIMWU Tpe6oBaHUAMM,
ycTpoicTBa ¢ Ay6/IMpOBaHMEM CUMTAOT HeMoBpexXaaemMblM 6/10KOM.

B cBfi3aHHOM 3/1eKTpoo6opyAoBaHUN AN NCKPO6e30nacHOW Lenu ypoBHS «ia» MOryT UCMOAb30BaTbCS
TpW TUpuUcTopa Npu ycnoeun cobnwoaeHns TpebosaHuii 7.5.1. nekTpuyeckme Lenu ¢ WYHTUPYOLWNMN TUpK-
cTopamMu AO/MKHbI 6bITb A4OMNO/THUTENIBHO UCNbITaHbl B cOOTBeTCTBMM € 10.1.5.3.

7.5.3 NocnepoBaTe/ibHble TOKOOTPAHUUYNTENIbHbIE YCTPOIiCTBA

[lonyckaeTcs npMMeHeHVe Tpex nocnefoBaTesIbHO NOAKNOYEHHbIX 6/10KUPYOLWUX AVO0A0B BLENSAX YPOBHS
«ia». ofjHaKo Apyrue nosynpoBOAHUKM MynpasasemMble NoAyNnpoBOAHNKOBbIE yCTPONCTBA JO0/KHbI MPUMEHATLCS
BKayecTBenocsef0BaTeIbHO/TOAKAOYEHHbIXTOKOOTPaHNYNTENbHbIXYCTPONCTBTO/MILKOBO6GOPYAOBAHNNCLENBIO
YPOBHSA «ib» nnun «ic».

29



FOCT 31610.11-2012/1EC 60079-11:2006

OfHaKo ANA OrpaHUYeHUst Mo MOLHOCTY B 3/1€KTPOOGOPYAOBAHUN C Lie/IbI0 YPOBHS «ia» MOTyT UCMOJIb-
30BaTbCA nocrsiefoBaTes/ibHble TOKOOrPaHMUYUTENbHbIE YCTPOWCTBA, BKOYalOLWME yrnpaB/sieMble U Heynpas-
nsemMble NONYNpPoOBOAHVKOBbIE yCTpoiicTBa.

MpumeyaHue - MNpUMeHeHWe NOMYNPOBOAHUKOB M yNpaBisieMbIX MosynpoBOAHUKOBbIX YCTPOWCTB B KauecTse
TOKOOrpaHNUMBAIOLMX YCTPOICTB A1 060PYAOBaHMS KaTEropumn «ia» He AOMYCKaeTCs MOTOMY, YTO OHM MOTYT UCTIO/b30-
BaTbCA B 30HAX, rAe NOCTOSIHHOE WM YacToe MPUCYTCTBME B3PbIBOOMNACHOM aTMOCepbl MOXeT COBMacTb C KpaTKkoBpe-
MEHHBIM MEPEXOAHBIM MPOLIECCOM, KOTOPbI MOXET BbI3BaTb BOCM/IAMEHEHVE. MaKCUMa/IbHbIN TOK MOXET BbI3BaTb Kpar-
KOBPEMeHHbIi NepexofHbIii NpoLece, Ho He ByeT paccMaTpUBaThCsi Kak /,,. MOTOMY UTO BbINOSIHEHWE YCMOBUA UCTIbITaHUA
Ha UCKPOBOE BoCr/iamMeHeHne no 10.1 03HayaeT AOCTATOYHOE OrpaHNYeHne IHEPTMN TOTO NMEPEXOAHOTO NpoLiecca.

7.6 MoBpexjaeMblie 3/1eMEHTbl U COEANHEHUS

Ans ypoBHeli «ia» n «ib», ecnn Harpy3ka Ha 3/71eMeHT COOTBeTCTBYeT 7.1, ero noBpexAaeHne [fO/HKHO
paccmaTpuBaTbCs Kak yuynTbiBaemoe. [J/19 ypOBHSA «iC», €C/IM Harpyska Ha 3/ileMeHT cooTBeTCcTByeT 7.1. OH
CUMTaAeTCA HBMNOBpPEXAaeMbIM.

MpumeHeHne Tpeb6oBaHuii No 5.2. 5.3 n 5.4 fO/MKHO yunTbiBaTb cregytoliee:

a) eCnn Harpyska Ha a/1IeMeHT He COOTBeTCTBYyeT 7.1, ero noBpexaeHne AO/KHO paccMaTpuMBaTbCs Kak
HeyuyuTbiBaeMoe. Ecnin Harpyska Ha 3/1eMeHT COOTBeTCTBYeT 7.1. ero noBpexaeHne JO/HKHO CUUTATbCA y4uu-
TbIBaeMbIM:

b) ecnun Kakoe-nn6o noBpexgeHne MOXeT NPUBECTU APYTrOMYy NOBPEXAEHUIO NN HECKO/IbKMM NOBpPeX-
OEHVAM. TO NepBUYHOE 1 Nocsiefytolne NoBpexAeHns AO/MKHbI pacCMaTpuBaTbCA Kak O[HO NoBpexaeHue;

C) pe3ncTopbl AO/MKHbI paccmaTpuBaTbCs Kak noBpexjaeMble Ha 3aMblikaHue, pa3mblkaHWe N NPUHK-
MakwWwnmMmm nNboe 3HavYeHne conpoTuBAeHNA {A0NOSTHUTENBLHO CM. 8.4);

d) nonynpoBogHMKOBbIe YyCTpOlicTBa CUMTAIOT NOBPeXAaeMblMUN Ha 3aMblkaHue, pasMblkaHe 1 nepexos,
B PEXMMbI, K KOTOPbIM OHW MOTYT 6bITb NpMBeJeHbl B pe3y/bTaTe NOBPEeXAeHUS APYTUX 3/1EMEHTOB;

- ANA OUEeHKM TeMnepaTypbl NOBEPXHOCTU cneAyeT paccmaTrpuBaTb NoBpexaeHue nNt060ro noaynpoBo-
AHNKOBOrO yCTpolicTBa B YC/I0BUSIX, KOrAa OHO pacceMBaeT MakCUMasbHyl MoLWHOCTb. OAHako ANna AuonoB
(BK/OYAsA cBETOANOAbLI U CTABUINTPOHDI), UCMOIb3YyEMbIX B COOTBETCTBUM € TpeboBaHusAMYN 7.1. AOMKHA yUn-
TbIBaTbCA TO/IbKO MOLLHOCTb, KOTOPYIO OHN paccenBarlroT B MPSAMOM HanpaB/lIeHUN NN B 3eHEPOBCKOM pexunme,
€C/I OH MPUMEeHSEeTCS;

- MHTerpasibHbie CXeMbl MOFYT MOBpeXAaTrbCsA Takum 06pa3omM, UTO MexAy WX BHEWHWMU BbiBOAaMU
MOXeT UMeTb MecTo fito6asi KOMGMHaLMA 3aMblkaHnii (pasmbikaHuil). OgHaKo ecnu NoBpexaeHne BblIGpaHo,
OHO He MOXeT U3MEHATLCA, HanpuMep, NyTeM NPUIOXKEHUA BTOPOro NoBpexaeHus. B cnyvyae BBefeHUA yKa-
3aHHbIX Bbllle NOBPEXAEHUA eMKOCTb N MHAYKTUBHOCTb, MOAK/IIOYEHHbIE K YCTPOWCTBY, AO/IKHbLI paccMmaTpu-
BaTbCsA B UX Hanbosee onacHOM COeAUNHEHUN;

- paccmaTpuBasi HanpsihkeHue Ha BHELWHWX KOHTakTax WHTerpasibHOW cxeMbl, BKAOYalolwen npeobpa-
30BaTeNIn HamnpshkeHus (NoBblwakwWwme MAn npeobpasylolwme HanpskeHWe), BHYTPEHHee HanpshkeHwe He
YUYMTbIBAIOT, €C/IN Ha BHELWIHWX KOHTAaKTax He NPUCYTCTBYeT NOBbIWEHHOE HaMNpsXeHWe N HUKaKne BHeLlHue
KOMMOHEHTbI, HaNpMMep, KOHAeHcaToOpPbl MW APOCCeNN, He UCMO/b3YITCA ANA Npeo6pa3oBaHus, Hanpumep,
3/1eKTPMYeckn cTupaemoe nporpammupyemoe M3Y. Ecnm Ha KakoM-n1M60 BHEWHEM KOHTakTe npucyTcTByeT
NoBbIWEHHOE HanpshXeHne, To cnegyeT npeanosiaratb HaMyme MOBbILWEHHOTO HaNPSXXEHUA Ha BCEX BHELHUX
KOHTaKTax MHTerpasbHOi CXeMmbl.

NMpumMeyaHue - HeoGXOAUMOCTb MPOBEPKM COOTBETCTBUSI MHTETPA/IbHBIX CXEM CreumuKauum N3roToBUTENS
HacTOSILLMM CTaHAAPTOM He pernameHTUpyeTcs.

e) coefJHEHNSA A0/KHbI paccMaTpMBaTbCA Kak NoBpexjaeMble Ha pasMblkaHue. Ecnn coeHeHns cBo-
60[HO ABUraloTCA, TO OHM paccMaTpUBalOTCA TakKxe, Kak NnospexjaeMble Ha 3aMblkaHue C 060K YacTbio
3/1eKTPUYecKol uenu B npegenax uMx nepemeuweHus. Mpu 3TOM cunTaloT, YTO MepBOHayvasbHbI pas3pbIB -
3TO OJHO yUYMTbiBaeMOe NoBpexaeHne, a NOBTOPHOE COeANHEHNe - 3TO BTOPOE YUYNTbIBAEMOE MOBPexXAeHNe
(cm. 8.7);

0 a/1eKTpuYecKkne 3a3opbl U NYTU YTEUKN JO/KHbI YUNTbIBATLCA B COOTBETCTBUN C 6.3;

) KOHAEeHcaTopbl A0/KHbI pacCMaTpMBaTbCA Kak MoBpexjaeMble Ha 3amblkaHwe, pasmblikaHue u npu-
HUMa WMy Noboe 3HavYeHne eMKOCTU, OT HYNS 0 MaKCMMa/ibHOW eMKOCTU KOHAeHcaTopa, Nony4YeHHON us
cneyndukaunm nsrotosntens (cm. 8.5);

h) apoccenn fonxHbl paccmaTpuBaTbCs, Kak NOBpexaeMble Ha pa3mblkaHue 1 No60e 3HaYeHne oT HO-
MWHaNbHOro CONPOTUB/IEHNA [0 KOPOTKOrO 3aMblKaHUsA, HO TO/IbKO Npu 60/1ee HU3KUX COOTHOLIEHUAX Mexay
VHAYKTUBHOCTbLIO U COMPOTUBJ/IEHNEM, YEM YKa3aHO B TEXHUYECKUX YC/IOBUAX Apoccesieli;
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i) pasmbikaHue /1060ro NPoOBOAA WM MeYaTHOro MPOBOAHUKA, BK/OYAs MX COEAUHEHUs, LO/HKHO pac-
CMaTpUBaTLCS KaK O4HO YyYUTbIBAeMoe NoBpexaeHue.

Bk/toUeHME UCKPOOGPa3yIoLero MexaH3aMa B UCMbITYyEMOe 3/1eKTpoo6opyfoBaHue A8 MOAeMpoBa-
HUSI pa3pbiBa, KOPOTKOrO 3aMblKaHWA WJ/IM 3aMbIKaHUS HA 3EMJII0 HE PacCMaTpMBalOT Kak yuyuTbiBaeMoe Mo-
BpeXJeHMe. a CUMTAIOT UCMbITAHUEM B HOPMA/IbHOM pexuMe.

HenoBpexaaemble cCOefVHEHUA U pa3fefieHns B COOTBETCTBUM C pa3fesiom 8 He noABeprawT uc-
NbITAHUAM Ha WCKpoob6pasylweMm mMexaHuame. O4HAKO €C/IM HEeMoBpPeXAaemMble COefVHEHUS U pasge-
NIeHUsI He TepMeTMU3NPOBaHbl WU He MMelT NOKPbITUS B COOTBETCTBUU C pasgenom 6, uan He obGecne-
YeHa cTeneHb 3aWUTbl 060/104KM He MeHee IP20. UX cuUMTalOT NOBPEXAAEMbIMU, U UCKPOOGBPa3ytoLWnii
MexXaHM3M AOJ/DKEH MOAKMOYATLCS MOC/ef0BaTe/IbHO C TAKUMU COEAMHEHUSIMU UAU Napasifie/ibHO TakuMm
pasgeneHuam.

7.7 Mbe3oanekTpnyeckne ycrpoiictea
Mbe303nekTpUYeckme ycTpoiicTBa AO/MKHbI OblTb UCMbITAHbl B COOTBETCTBMMU € 10.7.
7.8 dneKkTpoXxmmuyeckne s4enkn Ansa obHapyXeHUs rasos

JNEeKTPOXMMUYECKME AYEWKN, UCNONb3yeMble AN OGHapYXEHUsA rasoB, HEOGXOAMMO paccMaTpuBaTtb
KakK MCTOYHMKMN JOMOMHUTENILHOTO HaNPSXXEHUS WU TOKOB, KOTOPble MOTYT BAUSITb HAa OLEHKY UCKPOBOTO BOC-
naaMeHeHuss N ucnbiTaHne. O4HAKO UX He crefyeT yuYnTbliBaTb KakK UCTOYHUKM YBENUYEHUS MOLHOCTU Mpu
OLEHKE TEMIOBOrO0 BOCM/IaMEHEHUS 060PYA0BaHMS.

8 HenoBpexpaaemble 3/1eMeHTbl, 610K/ 3/1IEMEHTOB U COeANHEHMS

TpeboBaHMA 3TOro pasgesnia He pacrnpoCcTPaHATCA Ha YPOBEHb «iC».
8.1 CeTeBble TpaHcopmMaTopbl

B HenoBpexAaeMblX CETEBbIX TpaHCOpMaTopax 3amblkaHue 06MOTOK, MUTAKWUX UcKpob6e3onacHble
uenu, ¢ No6biMy 4PYrMMM 06MOTKAMU He paccMaTpuBaloT, 04HAKO MOTYT MMeTb MeCTO KOPOTKME 3aMblKaHUs
1 pasmMblkaHusa 06MOTOK TpaHchopmaTopa. KoMGUHaL M noBpexaeHuii 06MOTOK TpaHcgopmaTopa, KoTopble
MOTYT MPUBECTU K YBEJIMUEHNIO BbIXOLHOIO HAMPSHKEHUS UM TOKA, HE AOJDKHbI YUNTbIBATLCS.

8.1.1 3awWwmnTHbIE Mepbl

MepBuuYHas 06MOTKa CETEBOrO TpaHcopmatopa, NpegHa3HauYeHHOro AN NUTaHWUs UCKPOo6e30onacHbIX
uenei, Ao/mkHa 6blTb CHaBGXeHa TOKOBOW 3alUTol, HanpuMep MJaBKUM NpeaoxpaHUTenem, yaoBNeTBOPSIO-
WM TpeboBaHUAM 7.3. UM aBTOMATUYECKNM BbIK/l0HATENIEM C COOTBETCTBYIOWMMN NapameTpamm.

Ecnn BXoAHblE U BbIXOAHbIE OGMOTKM pa3feneHbl 3a3eMJ/IEHHbIM METaN/IMYECKMM 3KPAHOM (CM. KOH-
CTpyKuMio Tuna 2. b) B 8.1.2), KaxAasa He3a’eM/IOHHasi BXOAHAas /IMHUA A0/KHA 6biTh 3aluleHa naaBkUM
npegoxpaHuTenem WUaM aBTOMaTUYeCKUM BblK/loYaTesieMm.

[Ans TemnepaTypHOi 3awuTbl TpaHcopmaTopa B AOMNOSIHEHUM K NPefOXPaHUTENO UM aBToMaTuye-
CKOMY BbIK/1OHATENO MOXET UCNOMb30BATLCS 3a/IMTbI TEPMONPEAOXPAHUTE b UIN APYrOe TEMI0OBOE YCTPOii-
CTBO. NpMYeM JocTaTo4YHa yCTaHOBKa OA4HOr0 yCTpoicTBa.

MpepoxpaHUTENun, NaTpPoHbl NpPeaoXpaHuTeneli, NpepbiBaTesIn U TEPMUYECKME YCTPONCTBA AO/KHbI OT-
BeyaTb TPe6OBaHUAM COOTBETCTBYIOLEro cTaHAapTa.

MpumeyaHune - HeobXoAMMOCTb NPOBEPKM COOTBETCTBUSI NpefoXpaHnTeneld, NaTpoHOB NpegoxpaHuTesneil, aB-
TOMaTMYECKMX BbIK/toUaTesel 1 TEMMOBLIX YCTPOUCTB creunduKaLm n3roToBuTest HaCTOAWMUM CTaHAAPTOM He persa-
MEHTUPYETCS.

8.1.2 KoOHCTpyKuunsa TpaHcopmatopos

TpaHcdopmMaTopbl NO CNOCO6Y pacnosioXkeHNss 06MOTOK MOTyT pa3fenaTbcs Ha ABa Tuna (tun 1 n Tun 2).

[Na KOHCTPYKLUMM NepBOro Tuna o6MoTKa, nuTatowas nckpobesonacHble 1 cBsi3aHHble C Hell nckpoonac-
Hble Lenun, HamoTaHHas Ha OTAe/IbHOI KaTyllKe, AO/HKHa pacnonararbcs

a) Ha OHOM CTepXHe cepAeyHMKa C ocTalbHbIMU 0OMOTKaMu;

b) Ha pasHbIX CTEPXHAX cepAeyHuKa.

MyTn yTeukn n anekTpuyeckne 3asopbl Mexay o6MoTkaMu ANa NUTaHUA Nckpobesonacubix U MCKkpoonac-
HbIX Lesiell 4OMKHbI YA0BNeTBOPATbL TpeboBaHuam tabnuubl 5.
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[ANna KOHCTPyKUuM Tuna 2 o6moTka, nNuTalowas nckpoGesonacHble U CBA3aHHble C Heli MCKpoonacHble
uenu, gosHkHa pacnosiaraTbCsa Ha OAHOW KaTylKe € OCTa/lbHbIMU O6MOTKamMu, Npu aTOM.

a) Nnmb6o ykaszaHHas o6mMoTKa TpaHchopmaTopa oTAesieHa OT OcTa/lbHbIX OGMOTOK TBEpA0i n3onsauven B
cooTBeTCTBMM C Tabnuueii 5.

b) Nn60 ykasaHHass o6mMoTka TpaHcopmaTopa oTAesieHa OT CeTeBO 0GMOTKM 3a3eM/IEHHbIM 3KpPaHOM
(U3 mMegHOI hoNbrn) NN 3KBUBANEHTHOW NPOBO/IOYHON OGMOTKOW (MPOBOJIOYHbIN 3KpaH). ToMwmnHa MeaHOW
hONbIM UM NPOBOSIOYHOIO 3KpaHa AoshkHa 6bIiTb BbiGpaHa B COOTBETCTBUM ¢ Tabnuueli 6.

NMpumMmeyaHune - ITa Mepa NoO3BOISIET raPaHTUPOBATb, YTO B C/lyHae KOPOTKOro 3aMblKaHWsi Mexay 06MoTkamu v
3KpaHOM, 3KpaH BbIAePXMT 6e3 NPo6Oosi TOK. NPOXoAALLMIA N0 HEMY A0 cpabaTbiBaHWs TOKOBO 3alUUThI.

[0nycKu N3rotoBUTENA HE [O/DKHbI CHUXaTb 3HAYEHUSA, NPUBEAEHHbIE B Tabnuue 6. 6onee yem Ha 10 %
nnm 0.1 MM. B 3aBUCMMOCTM OT TOrO, Kakoe M3 3HaYeHUli MeHblue.

Tabnuuya 6 - MuHUMasibHas ToswmHa q)OI'IbI'VI WM MUHUMa/TbHBINA AnamMmeTp NpPoBOJIOKM 3KpaHa B 3aBUCUMOCTU OT
HOMUHa/IbHOI O TOKa npefoxpaHutens

HomuHanbHbIl TOK NpegoxpaHnTens A 0.1 0.5 1 2 3 5
MuHUManbHas TonwuHa akpaHa ua ponbru, mm 0.05 0.05 0.075 0.15 0.25 0.3
MUWHUManNbHbI guameTp NPOBONMOKK 3KpaHa, MM 0.2 0.45 0.63 0.9 1.12 1.4

3KpaH u3 honbrn Ao/KeH UMeTb ABa He3aBUCUMbIX NMPOBOAHMKA 3a3eMeHUs, KaxAblli U3 KOTOPbIX
[0/MKEH 6bITb paccunTaH Ha MakCUMasibHbl AINTENbHbIA TOK, KOTOPbIA MOXeT npoTekaTb A0 cpabaTbiBaHWi
TOKOBOW 3aWwnTbl, Hanpumep 1,7/,, oNa npenoxpaHuTens.

MpOBO/IOYHbIN 3KPaH A0JIKEH COCTOATb, MO MEHbLUER Mepe, N3 ABYX 3/IEKTPUYECKN He3aBNCHMbIX C/10EB
NPOBOJIOKN, KaXKAbI/i N3 KOTOPbIX A0/DKEH ObiTb PpacCuUnTaH Ha MakCManbHbI 4NUTENbHbIN TOK. KOTOPbIN MO-
XeT npoTekaTb A0 cpabaTbiBaHWl TOKOBOI 3alunThl, Hanpumep 1,7/n ana npegoxpaHntens. M3onauunsa mexay
C/IoAMU [0/KHA BblAepXaTb UcnbiTatesnibHoe HanpsxeHne 500 B B cooTBeTcTBUM € 10.3.

CepfAeyHnKM BCex ceTeBbIX TpaHC(OpPMaTOpPOB AO/KHbI ObiTb 3a3eMJIeHbl, 3@ UCK/IIOYEHMEM Clly4Yaes,
KOrga 1Ucrnosib3ytTcsa TpaHcthopMaTopbl C U30/IMPOBAHHbIMKU cepAevyHnKamn. Ans TpaHchopmaTopos, NCNO/b-
3yloWmnx chepputoBblie cepaeyvyHukn, TpeboBaHne O 3a3eM/IeHUN cepAeyvyHuKka He NpumeHsieTcs, Ho cheppuTt
[O0/KEH paccMmaTpuMBaTbCA KakK TOKONPOBOAAWMI B Lenax pasfeneHns, ecn HeT COOTBETCTBYOLWeR nHdop-
Mauuu AnsA fgokasaTesibCTBa TOro, YTO MaTepuasn cepfeyHnka N30anpyoLwmii.

O6MmOTKM, NUTallime pasgesibHble NCKpobesonacHble Lenn, Ao/MKHbI ObiTb pasfeneHbl Mexay coboli n
oTAeneHbl OT ApYrMx o6MOTOK (CM. Tabnauuy 5).

O6MOTKM TpaHcthopmaTopa He3aBMCMMO OT KOHCTPYKTMBHOIO WCMOJIHEHUS [OJ/IKHbI NPONUTbIBATbCSA
M30JIALMOHHBIM 1aKOM WIWN 3a1MBaTbCsA KOMNayHA0M.

MpnmeyvaHune - MNMpUMeHeHNE N3OMALMOHHOIO Naka aAna NponUTKM 06MOTOK MOXET He ob6ecneymBaTb BbINO/IHe-
Hne TpeﬁOBaHMVI KANMNHE NYyTU yTEeYKN N 3a30pam.

8.1.3 TunoBble ncnbliTaHNUA TpaHcopmaTopos

TpaHccopmaTopbl C NOACOEAMHEHHBIMU K BbiBOAAM O6GMOTOK NpeAoxpaHuTensaMu, aBTomaTuyeckummn
BbIK/lOYATEIIMU, TEPMUYECKUMWN YCTPONCTBAMU U pe3ncTopamu, AO/DKHbl COXPaHATb 6e30NnacHbIi ypoBeHb
3/1eKTPON30NALNN MEXAY NCTOYHUKOM NUTAHUA U ncKkpobesonacHOo Lenbio, faxe ecqim Nponu3oingeT KopoTkoe
3aMblKaHWe 0AHOI U3 06MOTOK, a BCe Apyrue BbIXOAHble 0OMOTKM 6YAYyT HarpyXeHbl MakCMMasbHO.

Ecnu B TpaHcdopMaTtope UCMNO/b3yeTCcs TOKOOrPaHNUYNTE bHbIA pe3ncTop, 3aluTblii BMecTe € ero o6-
MOTKaMW. yCTaHOBJ/IEHHbIW TakK, YTO MeXAy HUM 1 06GMOTKO TpaHcopmaTopa OTCYTCTBYIOT HEM30/IMPOBaHHbIE
ToKOMpoBOAALWME YacTU UAn obecnevynBaloTCa A/IMHA NyTeil yTeukn 1 3a3opbl B COOTBETCTBUN C Tabnuuei 5,
1 Npy 3TOM Pe3nCTOp OCTaeTCs B Lenu nocse NpUMeEHEHUs UCMNbITaHUS Mo pasgeny 5. To BbIXxoAHass 06MoOTKa
[0J/1KHA cUMTaTbCS HEMOBPEXAaeMOoi Ha KOPOTKOe 3aMblKaHWe, KpOMe Kak Yepes pe3ncTop.

TpaHcchopmaTopbl AO/KHbI YA0B/eTBOPATbL YC/IOBUSAM UCNbITaHWU, yKa3aHHbiM B 10.10.

8.1.4 KOHTpO/IbHble MPOBEPKU U UCNbITAHNA CeTEBbLIX TpaHCPoOpmMaTopoB
Kaxablli ceTeBoli TpaHchopmaTop Ao/XeH 6bITb UCNbITaH B cCOOTBETCTBUM € 11.2.
8.2 PasgenntenbHble TpaHcoOpMaToOphbl

KOHCTPYKLMA 1 BO3MOXHble NOBPEeXAeHUA pasfenntesibHbIX TpaHCOpPMaTopoB A0/KHbI COOTBETCTBO-
BaTb TpeboBaHuaAM 8.1.
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MpumeyaHne - ITO MOryT 6bITb TPAHCHOPMATOPbI, KOTOPbIE UCMOSL3YIOTCS B CUrHA/IbHBLIX LEMAX WM TpaHc-
chopmaTopbl 418 APYTVX Leneid, HanpyMep 47151 npeo6pa3oBaTesnieit NMTaHus.

KOHCTPYKLMSA U UCMbITaHMA Taknx TpaHchopmMaTopoB A0/KHbI ObITb BbIMO/IHEHbI B COOTBETCTBUU C TpeboBa-
HUAMK 8.1. 3a NCKOYEHMEM TOrO, YTO TakmMe TpaHCcopMaTopbl AO/MKHbI 6bITb UCMbITaHbI MPU MakCMMaslbHOM pac-
CesiHUM MOLLHOCTY B TpaHcopmaTope 6e3 pasMbliKaHUss 06MOTOK A8 rapaHTUKN COOTBETCTBYIOLLE MPOYHOCTN U30-
naumn. Ecnm TpaHcopmaTtop HEBO3MOXHO UCMbITaTb B 3TUX YC/IOBUSAX C MepeMeHHbIM TOKOM, Kaxaas o6MoTKa npu
TUMNOBBIX NCMNbITAHUAX J0J1KHA Harpy>artbCsi MOCTOSAHHLIM TOKOM, paBHbIM 1,7/n B cooTBeTCcTBUM C 8.1.3. OgHaKo npu
KOHTPOJIbHbIX UCMbITAHUSAX B COOTBETCTBUM C 11.2 n3019UMA MexAy NepBUYHON 1 BTOPUYHLIMU 06MOTKamun fo/xHa
BblAEpXMBaTb UCNbITATENbHOE HanpshkeHue, pasHoe (2U * 1000) B unu 1500 B. B 3aBMCUMOCTY OT TOFO, Kakoe Ha-
npshkeHve 6onblue, Nnpy 3Ttom U - camoe BbICOKOe HOMUHa/IbHOE HanpshkeHue 6o NcnbITyemMmoli 06MOTKM.

Ecnu Takme TpaHcdopmaTopbl NOAK/OYEHbI C ABYX CTOPOH K MCKpOo6e3onacHbIM LiensiM, BO BPEMS KOH-
TPOJIBHOTO UCMbITAHUSA HEOGXOAMMO NPUNOXUTL 6onee HMU3Koe HanpshxeHne (500 B) mexay nepBUYHO 1 BTO-
puyHoOli o6mMoTKamu B cooTBeTCcTBUM C 11.2.

Ecnun pasgenutenbHble TpaHchopMaTopbl NOAKAIOYEHbI K MCKPOOMACHbLIM LEensM C BHeLWHel CuioBOWA
Lenbio, UCMONb3YIOT 3alMTHble cCpeAcTBa B COOTBETCTBUM € 8.1.1. nAK B Lenb NUTaHWA, B COOTBETCTBUN C Tpe-
60BaHMAMM 8.8. BKOYAKOT NpefoxpaHuTenb U cTabUnNUTPoH ANna obecneyvyeHnss HeNoOBpeXA4aeMoCTN 3a30pOB
n nyTeli yTeukn TpaHcdopmaTopa nNpu BO3MOXHbIX NepeHanpsXxeHnax. HoMmHanbHoe BXOAHOE HampskeHue
no 8.1.3 AO/KHO ObITb paBHbIM HaNPsHXXEeHUO CTabuNMTpoHa.

Korpa Takne TpaHchopMaTtopbl NOAKOYEHbl K MCKpo6e3onacHbIM LenaM n npefoxpaHnTesnb He UCNoJib-
3yeTcs, Kaxayl 06MOTKY HEOOXOAMMO UCMbITaTb MakCMasbHbIM TOKOM, KOTOPbI/i MOXET npoTekaTb B yC/0-
BMAX HENCMNPABHOCTU, YKka3aHHbIX B pasgene 5.

8.3 HenoBpexpgaeMble 06MOTKMN
8.3.1 AlemncepHble 06MOTKM

JemncepHble 06MOTKN, BbINO/IHEHHbIE B BUAE KOPOTKO3aMKHYTbIX BUTKOB 4151 CHUXEHUS BJIUAHUSA WH-
AYKTUBHOCTU, AO/DKHbI pacCMaTpuMBaTbCs Kak HEMOBpEeXAaeMble Ha padMbiKaHWe, eC/I OHU UMEIT HafeXHYHo
MexaHWYeCckKyt KOHCTPYKLMIO, BbIMOMIHEHHYO, HAaNpuUMep, B BuAe 6eClIOBHbIX MeTan/Inyeckux Tpy6oK n o6Mo-
TOK M3 HEM30/IMPOBAHHOIO NPOBOAA, COEANHEHHbIX NaNKOW.

8.3.2 ipoccenu, cocTosAWwme U3 N30/IMPOBAHHbIX MPOBOAHNKOB

Apoccenun, cocTosuwne U3 N30NNPOBaHHbIX NPOBOAHMKOB, CUYMTAKOTCA HENoOBpeXxAaeMbiMW NpU 3Haye-
HUAX CONPOTUBEHUS WX UHAYKTUBHOCTU HUXE UX HOMUHANbHbIX 3Ha4YeHUl (C yueTOM [OMYCKOB), €C/IN OHMU
COOTBETCTBYIOT C/IEAYHOLWNM YCNOBUAM:

- HOMVHaNbHbIN AnameTp NPOBOAHUKA NPOBOAOB, UCNOJb3YEMbIX 4151 MOHTaXa Apoccens, A0/IXeH OblTb
He meHee 0.05 mm:

- Ha NPOBOAHUK AO/IKHbI GblTb HAHECEHbI MO MEHbLLUEN Mepe ABa C/10s U30/ALUN U OAMH C/o TBEp-
[oi nsonaunn TonwmHo 6onee 0.5 MM Mexay cocefHMMWU MPOBOAHMKAMW, WU MPOBOAHUK AO/IKEH OblTb
VN3roTOBJ/IEH U3 9Ma/IMPOBAHHOI KPYraoli NPOBOJ/IOKA B COOTBETCTBUM CO ClleAyHOWUMN Tpe6oBaHNAMMN:

a) ana knacca 1 no IEC 60317-3. IEC 60317-7, IEC 60317-8 nnn IEC 60317-13: NnpoBOAHUK HE AO/IKEH
noBpexaaTtbCcsa Npu MUHUMaNbHbIX 3HAYEHUAX HaNPsXXeHUs Npobos, ykazaHHOro ANng knacca 2, u Npu Ucnbl-
TaHUM B COOTBETCTBMU C pasgesniom 14 |EC 60317-3. IEC 60317-7 nnu IEC 60317-8 go/kHO 6bITb He 60nee 6
npo6oes Ha 30 M NpoBoAa, He3aBMCUMO OT AnameTpa, Um

b)Ansa knacca 2 no IEC 60317-3, IEC 60317-7, IEC 60317-8 nnu IEC 60317-13.

MN3rotoBuTeNnb A0/HKEH NpeAcTaBUTb A0Ka3aTe/IbCTBO COOTBETCTBUA YKa3aHHbIM Bbllle TPe60BaHUAM.

NMpumeyaHne - HeoGXOAUMOCTb MPOBEPKM COOTBETCTBUS XapakTepPUCTUK U30MALMKM, YKa3aHHbIX U3roToBUTE-
neM. knaccy 1 1 2 HacToAWMUM CTaHZapPTOM He persiaMeHTUpyeTcs.

- nocne 3akpensieHnst UM HamMOTKW OBMOTKM [0/KHbI GbiTb BbICYLWEHbl A5 yAaneHus Bnaru nepep
NPONUTKOli COOTBETCTBYHOLWMM BELWECTBOM OKYHaHMEM, KanesibHbIM OpPOLWEHNEM WU BakKyyMHOW MPONUTKOIA.
HaHeceHMe NOKPbITUI OKPACKOI UM HanblNIEHUEM HE CUMTAeTCsl MPONUTKON;

- NPONUTKA A0/KHA BbINOMHATLCS NO cneymnanbHbIM UHCTPYKLUSIM U3roTOBUTENA AaHHOro BUAa nponwu-
TOYHOrO BeliecTBa TakuM o6pa3om, 4To6bl MPOCTPaHCTBA MeXAy NPOBOAHWKAMU GbISIN NOSTHOCTbLIO 3aMoJsIHe-
Hbl U YTO6bI AOCTUrasIOCh XOpoLlee cuensieHne Mexay npoBogHUKaMU:

- eC/IM UCNOMb3YITCA NPONUTOYHbIE BelecTBa, cofepxaline pacTBOpUTeNn, NPoLecc NPoOnNUTKA 1 CyLl-
KN [O/DKEH OCYLEeCTBAATLCA He MeHee ABYX pas.
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8.4 TOKOOTrpaHN4YNTE/IbHbIE PE3NCTOPDI

ToKoOorpaHu4nTenbHble Pe3ncTopbl AO/MKHbI OblTb O4HOTO U3 C/IeAYOWMX TUMNOB:

a) N/IeHOYHOrOo;

b) NPOBOJIOYHOTO C 3aLLUTON NPOTUB pasmMaTbiBaHWSA NPOBOJIOKM B c/lyyae ee 06pbIBa;

C) meyaTHOro, NCNosib3yemMoro B rmbpuaHbIX U NOA0GHbIX LLensx, C MOKPbITUEM, COOTBETCTBYOWMUM 6.3.8.
Wn repMeTu3npoBaHHble CornacHo 6.3.4.

HenoBpexaaeMblii TOKOOTpaHUYUTEsIbHbIA PE3NCTOP [O0J/IKEH CUMTATbCSH MNOBpPEXAaeMblM TO/MIbKO Ha
pa3sMbikaHue Lenun, 4To paccMaTpuBalT Kak O4HO yUnTbiBaeMoe NoBpexaeHune.

Harpy3ka TOKOOrpaHUUYMTENIbHOTO pe3ncTopa A0/HKHA COOTBETCTBOBAaThL Tpe6oBaHMAM 7.1, 1 OH JOJIXEH
BblAepXNBaTb NO MeHble Mmepe 1.5-kpaTHble MakCMMasibHble 3HAYEeHUs Hanps>XXeHWs U MOLHOCTU B HOp-
MasibHbIX M aBapuiiHbIX pexunmax paboTbl, onpeAesieHHbIX B pa3fesie 5. He noBpexpgalTcs Ha 3aMblikaHue
MeXAy BUTKaAMU NPaBU/IbHO Harpy>XeHHble NMPOBOJIOYHbIE PE3NCTOPbI, UMetoWwne 3anTble OGMOTKU. Ans 3a-
NIMBKM OGMOTKM criegyeT NCNOb30BaTb N30NALNOHHBIN MaTepuan co 3Ha4YeHUeM MHAeKCa TPEKUHTOCTOMKOCTIN
no Tabnnue 5 Npy HOMUHaILHOM HaMnpPsHXXeHUN, yKadaHHOM M3roToBUTENEM.

ConpoTuB/IEHME B XONI0AHOM COCTOSIHUM (NPU MUHUMaNIbHOW TemnepaType OKpyxXatolein cpeabl) npeno-
XpaHuTenewn M HUTER naMn MOXHO paccMaTpuBaTb Kak HEMOBpPEXAAaeMblii TOKOOrpaHU4YNTeNbUbI pe3ncTop,
€C/I1 OHM MCMONb3YKTCA B YCNOBUAX, KOrga MX NPUMMeEHeHWe COOTBEeTCTBYeT HOMWHas/bHbIM MapameTpam.
HuTb Nnamnbl A4ONYCTUMO paccMaTpuBaTbh B KayeCcTBe TOKOOrpPaHWUYUTE/IbHOTO 3/1IEMEHTA TOMIbKO A5 PYYHbIX
oHapel 1 rofIoBHbIX CBETUIBLHUKOB. [pn OTCYTCTBUM APYrOi nHOpMaLn, 3TO CONPOTUBIIEHNE MOXET ObIThb
NPUHSATO B KAYeCTBE MUHMMANIbHOTO COMPOTUB/IEHMS NMPU MUHUMA/IbHOW TeMnepaType OKpyXarueil cpeabl,
M3MepPEHHOI B cooTBeTCTBUM € pasgenom 10.4.

NMpumMmeyaHue - Jlamna Ao/MKHA GbITb 3alLMLLEHA METOAOM, OT/IMYHBIM OT MCKPOBE30NacHOW Lenu.
8.5 PaszgennTtenbHble KOHAEHCATOPbI

B HenoBpexpgaemMoM Yy3se pasfennTesibHbIX KOHAEeHcaTopoB nto6oii u3 AByx nocrsiefoBaTesibHO Mof-
K/TIOYEHHbIX KOHAEeHCaTOPOB paccMaTpuBaloT Kak noBpexjaeMblii Ha 3aMblkaHWe AW pa3MbikaHue Lenu. Ans
OLEeHKN nckpobes3onacHOCTM criefgyeT BbIOMpaTb KOHAEHCATOP C MakCMMallbHOW eMKOCTbIo, a KOahdnuneHT
nckpobesonacHoctTn 1.5 AO/IKeH NCNO/b30BATLCA MPUMEHNTEIbHO K 6/10KY.

PasfennTesibHble KOHAEHCaTopbl A0/DKHbI M3rOTOBMATLCA C UCNOMIb30BaHNMEM TBEPAOro AU3MEKTPUKa
N VMeTb BbICOKYIO HafeXHOCTb. [I[pUMeHeHne 3NeKTPONUTUYECKUX UAN TaHTalloBbiX KOHAEHCATOPOB He fo-
nycTumo. BHelwHne coegnHeHns 610Ka KOHAEHCATOPOB A0/HKHbI COOTBETCTBOBaTb 6.3, HO Tpe6oBaHMNA K pas-
AEeNeHnto He J0/KHbl MPUMEHATLCA K BHYTPEHHel YacTu pasgenunTtesibHbIX KOH4EeHCaTopoB.

M30naumna Kax[0ro KoHgeHcaTopa A0/1KHa BblAepXUBaTb UCTMbITAHUA HA 3/1IEKTPUYECKYIO MPOYHOCTb CO-
rnacHo 6.3.12 mexnay aniekTpodamMn n Mexay KaxblM 3/1eKTPOAOM N BHELWHWMWN TOKONPOBOAAWNMN HaCTAMMN.
Ecnn pasgenutenbHble KOHAEHCATOPbl UCMO/b3YIOT MeXAYy MCKpo6e3onacHbIMM M MCKPOOMNACHbIMWU Lensamu,
3TV pasfenuTesibHble KOHAEHCATOopPbl [O/IKHbl OLEHUBATLCA KaK €MKOCTHble CBSA3M MeXAy 3TUMWU Lensmu.
MepepnaBaemMas aHeprua paccynTbiBaeTcs ¢ ucnonb3oBaHnem Umu camoro He6/1aronpusaTHOro 3HayeHus nio-
60ro KoHAeHcaTopa 1 40J/1)XHa COOTBETCTBOBATb AONYCTMMON 3HEPTrMM BOCNiameHeHus no 10.7. Bce BO3MOX-
Hble nepexofHble NMPoOLecchl AO/KHbI YYNTbIBATbLCA, N HEO6XOAUMO pacCcMOTpPeTb B/WSHUE CaMOli BbICOKOW
HOMWHaNbHOW paboyeli YacToTbl (MO MHPOPMaLMN N3rOTOBUTENSA) B l@HHOW YacTu Lenwu.

Bnok n3 pasgenutenbHbiX KOHAEHCATOPOB, BbIMOJ/IHEHHbIA B COOTBETCTBUM C 8.8. fO/IKEH paccMmaTpu-
BaTbCs KaK Henospexjaemoe rajibBaHU4eckoe pasfesieHne A8 NoCTOAHHOro ToKa.

KoHgeHcaTopbl, NOAK/IOYEHHbIE MEX/AY KOPNycOM 3/1eKTpoob6opyaoBaHMsa U MCKpo6e3onacHol uenbto,
[O0/XHbI COOTBETCTBOBaTb 6.3.12. B cnyvae, ecnm nx oTkas NnpMBOANUT K HAPYLLIEHNIO NCKPO6Ge3onacHOCTH (Ha-
npvmep. BO3HMKHOBEHWNIO NyTeli 06xofa 3/1eMEeHTOB, OT KOTOPbIX 3aBUCUT MCKPO6GE30MacHOCTb). OHWU JO/DKHbI
COOTBETCTBOBATb NepeyvYncr/ieHHbIM Bbille TpeboBaHNAM K pas3genintesibHbIM KOHAeHcaTopaMm.

MpumeyaHne - HasHauyeHVe KOHAEHCATOPOB, YCTaHaB/MBAEMbIX MEXAY Pamoii U Lenbio. - uAbTpaumns Bbk
COKUX 4acToT.

8.6 BNOKM MCKpoO3awWwmnTbl HAa NONYNPOBOAHUKOBbBIX 3/ileMeHTax
8.6.1 O6wue TpeboBaHuA

Mpynna 3/1leMeHTOB MOXeT paccMaTpMBaTbCs Kak 6/10K MCKPO3alWmnTbl. eC/iM OH rapaHTupyeT nckpo6eso-
NMacHOCTb Lenu.

B HenoBpexAaemMoM 6/10Ke NCKPO3alWnThl WYHTUPYIOLWMNE 3/IEMEHTbI (AUOAbI UK CTABUIUTPOHbI) [O/X-
Hbl y6upoBaTbCs. B WwWyHTUpytouwem 6/10ke A1 Lenu YPoBHS «ia», NpUMeHsisi Tpe6oBaHus pasgena 5. yun-
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TbIBaKT TO/ILKO NOBpexAeHne ogHoro gnoga. Avoabl n CTa6VI]'II/ITpOHI:.I AOJ/IKHbI ObITb paccynTaHbl Ha npoaoni-
XUTENbHbI TOK. KOTOprVI MOXeT NpoTekKaTb B MECTO UX YCTAHOBKWU MNpu noBpexaeHnm Ha 3aMblKaHue.

MpumevyaHunsna

1 [ns npefoTBpalleHnss BOCNIaMeEHEHMST B3PbIBOOMACHO CMecu B cyyaB ob6pblBa COeANHEHNsI MOXET noTpebo-
BaTbCs repMmeTu3auums 6,10ka B COOTBETCTBUM C 6.3.4.

2 UWyHTUpytoLLmMe 31eMeHTbI, NCNOo/b3yeMble B 610Kax, MOryT NPOBOAUTL TOK B HOPMa/lbHOM pexunme paboTbl.

3nemMeHTbl 6/10Ka NCKPO3aLWMUTbI AO/IKHbI ObITb HArpy>XeHbl B COOTBETCTBUN C 7.1. BKAtOYaA cayvyan BO3-
AecTBMS Hanpsh KeHUs NepeMeHHOro Toka co 3HaydeHuem |/m. Mpu 3awmMTe oT Neperpy3kn c NOMOLLbIO Npesao-
XpaHUTensa WyHTUpylowmne aneMmeHTbl 6/10Kka JO/MKHbI OblTb paccunTaHbl Ha A/NTeNIbHOe MpoTeKaHue Toka
1,7/n. KOHCTpyKUMA npegoxpaHnTensa AOJKHa yAOBNeTBOPATb TpeboBaHuAM 7.3. CNOCOGHOCTb 3/1EMEHTOB
6110Ka BblAepxXnBaTb NnepexofHble pexumbl A0OJ/XHa 6blTb NpoBepeHa B cooTBeTcTBUM € 10.8, nnu onpepe-
NATbCA CpaBHEHWEM TOKOBPEMEHHbIX XapakTepucTnk cpabaTtbiBaHUA NpefoxpaHnuTens ¢ UMNYAbCHbIMU pa6o-
YAMU XapakTePUCTUKAMU I/IEMEHTOB.

[na 6e3onacHbIX 6/10KOB MCKPO3alUTbl. U3rOTOBJIEHHbLIX KakK OTAefibHOe 3/1eKTpoobopyoBaHue, KOH-
CTPYKLUMA [0/1KHa COOTBETCTBOBaThL 9.2.

Mpy NpMeHeHUN 6710Ka UCKPO3aLWUTbl C WYHTUPYIOWNUMIN 3/1eMeHTaMun B Ka4ecTBe HenoBpexaaeMoro
y3na Heo6X04MMO yunTbiBaTb criefylollee:

a) Kaxablli U3 ABYX WYHTUPYIOLWKX 3/1IEMEHTOB pacCMaTpMBaloT Kak NoBpexaaeMblii Ha pasMblkaHue Lenu:

b) BbIXOAHbIM HanpshkeHnem 6/10ka NCKPOJALLMTbl CUNTAIOT Hanbobluee HanpsXeHne LWYHTUPYIoLWero
3sfieMeHTa:

C) NoBpexAeHne Kaxgoro WYHTUPYHOLWEero sfileMeHTa Ha 3amblkaHWe paccMaTpuMBaloT Kak OA4HO YYUTbl-
BaeMoe nospexaeHune:

d) 67101 NCKPO3aLLUNTLI C LUYHTUPYIOLWUMWN TUPUCTOPaMK AOJKHbI UCMNbITbIBATLCA B cOOTBETCTBUM € 10.1.5.3.

8.6.2 BNOKM MCKpOdaWmnTbl C WWYHTUPYOWKUMN 31IEMEHTAMN

B/1OK MCKPO2aLUThl C WYHTUPYOWUMY 3/1eMeHTaMu1 A0/KeH rapaHTMpoBaTh, YTO a/1IeKTpuyeckme napa-
MeTpbl OTAEe/IbHOro 3/1eMeHTa UKW rPymnnbl 3/1EMEHTOB B MePexXoAHbIX pexunmax SABAATCA KOHTPOMPYEMbIMU
BeNIMYMHaMN, KOTOPble He HapyLlalT Nckpobe3onacMocTu uenu.

Ecnun 610K NCKPO3aWKnThl C WYHTUPYIOWMUMM 3/1eMeHTaMn NOAKAYal0T K UCTOYHMKY NUTaHNSA, XxapakTe-
pu3ylolemMycs ToNibko 3HadyeHnem Um. OH AO/IKEH aHaIM3NPOBaTbCA Ha YyCTONUMBOCTb K MEPEXOHbIM pexu-
MaM B COOTBETCTBMMU C 8.6.1, 3a UCK/IlOYEHNEM CryvaeB, Korga 6/10K UCMONb3YIOT:

a) ANA orpaHNYeHns aHeprun paspsga, Bblaenswoleiicsa, Hanpumep, U3 gpoccesieil UM Nbe3oasnIekKTpu-
YECKMNX YCTPOWNCTB:

b) AN OrpaHNYeHnsa HanpPsXXeHNa yCTPOoICTB, HaNpMMep KOHAEeHCaToOpOoB.

Brok AnofoB COOTBETCTBYIOLWEr0 HOMMHaNa, CobpaHHbIX NO MOCTOBOW cxeme, f0/KeH paccMaTpuBaTh-
CA Kak HenmoBpexXaaeMblii WyHTUPYLWNii 610K.

8.6.3 BOKN NCKpO3aWwnTbl C OTPAHNYNTENTAMN HAMNPAXKEHUA

Br1oK nckpoaawmThl JO/DKEH cHMTaTbCsA 6/10KOM C OrpaHNUYnUTeNsAMU HanpsHXXeHUs, ecain OH rapaHTupyeT,
UTO K MCKpO6e3onacHOl Lienu NPUIoXKeHO HanpshXeHne 3a4aHHOro YpoBHS.

B/IOK MCKPO2aWUTbl C OFPaHUYNTENAMMN HaNPsXXeHUs AO0/MKeH ObiTb 06BEKTOM aHanms3a B NepexofHblX
pexumax, Korga oH MoXxeT MOAK/IYATLCA K UCTOYHUKY NMUTaHUA, 415 KOTOPOro onpejeneHa ToNbKO BeMYMHa
UmBs cooTBeTcTBMYK € 8.6.1, 3a UCK/IIOYEHUEM CNyvaeB, Korga nutaHue 6710ka OCyLIeCTBAAIOT OT:

a) HenoBpeXxAaemoro TpaHcopmaTopa, U3roTOB/IEHHOrO B COOTBETCTBUM C 8.1;

b) 6210ka NCKPO3aLWnTbl Ha Anodax (CTabnnanTpoHax), M3roTOB/IEHHOIO B COOTBETCTBUM C pa3genom 9.

c) 6atapen, N3roTOBJIEHHOWN B COOTBETCTBUN C 7.4;

d) HenoBpexaaemoro WyHTupylowero 6,10ka 6e30NacHOCT B COOTBETCTBUMN C 8.6.

8.7 TlposBoaa, NnevyaTHble NMPOBOAHUKN N COEANHEHUSA

MpoBoga, neyaTHble NPOBOAHWKM, BKIKOYAA MX NOACOEAUHEHUS, AO/KHbBI pacCMaTpMBaTbLCSA Kak Hemno-
BpexaaeMble Ha pa3MblKaHVe B CNeAyHLWNX Cyyasx.

a) Ana npoBoAoB:

1) ecnu gBa NPOBOAHUKA BKKOYEHbI NapasnsesibHo;

2) ecnv OAHOXWUNbHbIV NPOBOA UMeeT gnaMeTp He MeHee 0.5 MM 1 CBOGOAHYIO ANTIMHY MeHee 50 MM. unn
HafeXHO 3aKpernsieH B TOUKe COeAVNHEHUS:
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3) eC/IN OAVHOYHbIN MHOTOXWUbHBIA UAN TMOKUI NPOBOJ JIEHTOYHOrO TUMNa MMeeT CevYeHue He MeHee
0,125 mm 2 (guameTp 0.4 mM), He nepernbaetca npu paboTe u nmeeT AINMHY MeHee 50 MM. NN HafexXHOo 3a-
KpenaeH B TOYKe COeAVNHEHUS.

b) NS NPOBOAHWKOB MevyaTHbIX NnaT:

1) ecnu gBa NpoBOAHMKA WNPUHON HE MeHee 1 MM BK/IIOUYEHbI NapasisieNibHo:

2) ecnv o4WH NPOBOAHUK UMEET LWWNPUHY He MeHee 2 MM unu 1 % OT CBOEW ANNHbI, B 3aBUCUMOCTU OT
TOro, Kakoe 3HayeHue 6onblle:

B o6oux cnyyasix NpoBOAHWKM MeyvaTHbIX NaaT AO0/KHbl COOTBETCTBOBATh /II060MY M3 cneaylowmnx Tpe-
6oBaHWnii:

- Kaxablli NPOBOAHMK BbIMO/THEH N3 MeAN HOMWUHAasIbHOU TONWNHOW He MeHee 33 MKM;

- TOKOHecylas cNOoCO6HOCTb €4MHNYHOrO NevyaTHOro NPoOBOAHMKA WIW coYeTaHUs NPOBOAHWUKOB UCHMbI-
TbiBaeTcsa B TedeHne 14 c Tokom, B 1.5 pasa npesBblwamoWmMM MakKCMMasbHbI HeNpepbIBHbIM TOK. KOTOPbIA
MOXeT npoTekaTb MO NMe4yaTHOMY NMPOBOAHUKY B HOPMasibHbIX U aBapuUiiHbIX YCNOBUAX pa6oTbl. MNpuMeHeHne
3TOro UcMbITaTe/IbHOrO TOKa He A0J/IKHO Bbi3blBaTb Pa3MblKaHUA UCMbITbIBAEMOrO Ne4yaTHOro NPOBOAHMKA Nn
ero oTAeneHns oT NOBEPXHOCTM NeyaTHOWM nnaTtbl B 11060 TOUKe;

3) ecnn JOPOXKN pasHbIX C/I0EB COeANHEHbl OAHWUM CKBO3HbIM OTBEPCTMEM C OKPY>XHOCTbIO HE MeHee
2 MM n/vnun gByMSA napassiefibHbIMU CKBO3HbIMU OTBEPCTUAMMW C OKPYXHOCTbIO 1 MM 1 3Tn OTBEPCTUA coeaun-
HEeHbl MeXAay co60il B COOTBETCTBUU C 8.7. nepeuuncneHns b). 1 uam b), 2.

CKBO3Hble OTBEPCTUSA AO/KHblI COOTBETCTBOBATb CAeAyoWnmM TpeboBaHUAM:

- UMeTb TOJIWMNHY MOKPbLITUA HE MeHee 33 MKM; uan

- TOKOHecylas CNocCO6HOCTb eANHNYHOIO CKBO3HOIO OTBEPCTUSA UCMbITbIBAETCS B TeHeHUe 14 C TOKOM,
B 1.5 pasa npesBbllWallWnUM MakCUManbHbli HEMPEPbIBHbIM TOK. KOTOPbI MOXeT NpoTekaTb B AaHHOI TO4Yke B
HOPMa/ibHbIX N aBapuUilHbIX yCnoBUAX paboTbl. [IpMeHeHNe 3TOro UCMbITaTe/IbHOTO TOKa He AO0J/DKHO BbI3bl-
BaTb pasMblkaHWe CKBO3HOIoO OTBEPCTUS UKW ero oTAeNleHMs OT cyb6cTpaTa B /1l060I Touke,

c) Ana coeguHeHnii (MckNoYasa BHELWHMWE WTENCeNn, po3eTKN U KeMMbl).

1) ecnn gBa coegnHeHUA napannenbHbl; NN

2) ecnn MmeeTCs OANHOYHOE NasitHoe coefiMHEHWe, B KOTOPOM MPOBOJ NPOXOAUT Yepe3 nnaTy (Bkatoyas
OTBEPCTUSA Yepes3 Hee) U OH M3OTHYT nepey Nankoi, a ecAn He N3OTHYT, TO 3anasiH NocpeACcTBOM UCMO/b30Ba-
HUS aBTOMAaTa, WM nMeeT coeUHEHNEe CKPYTKOI, 3anasH TBepAbIM NPUNOeEM, N NPUBapeH; nnu

3) ecnn nmeeTcsA nasHoe coefMHeHNe CMOHTUPOBAHHOIO Ha NOBEPXHOCTU 3/1eMeHTa A/IMHON He MeHee
2 MM ( CM. pUCYHOK 6), unun

4) ecnn nmeeTca 04MHOYHOE 6ONTOBOE coeflMHeHNe, KOTopoe cooTBeTcTByeT IEC 60079-7, unn

5) ecnu MmeeTcAa 3/IeKTPUYeCKUiA coeAnHUTENb BHYTPU 06OMI0YKM, U COefiUHEHNEe BK/OYaeT He MeHee
Tpex He3aBUCUMbIX COeAUHUTE/IbHbBIX 3/IEMEHTOB A8 «ia» U He MeHee ABYX - AR «ib». Npn 3TOM 3/IeMeHThbI
noAkMoYeHbl napannenbHo. Ecnm coegnHUTENb MOXET CMECTUTLCS NoJ YI/IOM, OAWH 3/IEMEHT coeANHeHNs
[O/KEH NPUCYTCTBOBAaTb Ha KaXXAOM KOHLie COegVHUTENS UAn No6M30CTn OT Hero (CM. PUCYHOK 5).

MpumeyvaHne - lNpu NOHOCTLIO OTCOEAMHEHHOM COeUHUTESE LENU AO0/MKHbI OCTaBaTbLCA VICKpOﬁeE}OI'IaCHbIMVI.

1- AopoXxKa nevatHoii nnatel; 2 - nasiHoe conpsikeHue MexXAy NOANOXKOW NNaTbl U noanoxkoii KoMnoHeHTa (22 MM); 3 - KOMMNOHEHT
C HenoBpexagaemMblM COeAUHEHNEM. 4 . noanoxka ana naiiku KOMNOHeHTa; 5 - pasmep NoANOXKW ANnA naiikn neyatHoli nnatbl
yCTaHOB/I€H MO AaHHbIM U3roToBuUTENA
PucyHOK 6 - Henoepexpgaemoe nasiHoe coefuHeHVe 3/1eMeHTa NoBepPXHOCTHOITO MOHTaXa B COOTBETCTBUMU C 8.7
(nepeuuncneHue c). 3)
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8.8 PaspgenutesibHble 3/1EMEHTHI
8.8.1 O6uwue TpeboBaHUsA

PasgenvrtesibHble 3/1EMEHTbI, YAOBNETBOPSOWME Tpe6oBaHMAM 4aHHOT0 pasaena, ciegyer paccMmarpu-
BaTb Kak o6ecneuynBaloLine HenoBpexaemMoe pasjesieHue.

8.8.2 PaszgennTtenbHble 3/IEMEHTbI MexXay MCKp06630I'IaCHbIMVI N NCKpoonacCcHbIMU Lenamun

PasgenuTtenibHble 3/1eMEHTbI AO/KHbI COOTBETCTBOBATL C/efylolW M Tpe6oBaHmAM:

a) pasgenuTenbHble 3/IeMEHTbl JO/IKHbI COOTBETCTBOBATb TPEGOBAHUAM Tabnuubl 5. 3a UCK/IOYEHVEM
BHYTPEHHE YacTy pasfge/iuTesibHbIX 3/IEMEHTOB, €C/IM OHU MMEIOT repPMETUUHYI0 HePa36bopPHY0 KOHCTPYKLUIO
(Hanpumep, ONTPOHOB, 418 KOTOPbLIX 3HAYEeHUs], yKa3aHHble B rpadax 5-7 tabnuubl 5. He NpuMeHsatoTcst). Ecnu
npumeHsietcst Tabnuua F.1 npunoxeHus F. rpadpa 2 He NpuMeHsieTcst:

b) UTO6bI UCK/IOUYNTL BO3MOXHOCTb MEPEerpy3kn pasfge/inTe/ibHbIX 3/IEMEHTOB Y 06eCnednTb UX HarpysKky
B COOTBETCTBMM C 7.1, BbIBOAbI UCKPOOMACHO Lenu cneayet cHa6XaTb 3alnTol, 3a UCK/TIOYEeHNeM CyJaes,
Korfa MoXeT 6bITb JOKa3aHo, YTO Lenu, NoAKII0UYEHHbIE K 3TUM BbIBOAAM, HE MOTYT NPUBECTUN K MOBPEXAEHNIO
pasfenuTesnibHOroO aieMeHTa. 3aluTa OT Neperpy3kn pasfeiMTeNbHbIX 3/IEMEHTOB CO CTOPOHbI MCKPOOMACHOM
Lenu, HanpvMep, MOXET AOCTUTATbLCA BK/OYEHMEM eAWHUYHOIO CTabuUINTPOHA, 3alUWEeHHOro NpesoxpaHu-
TesemM C COOTBETCTBYHOLWMMY NapameTpaMu no 7.3. UAu TenaoBoro ycTpoicTea. MNpu aTom Tpe6GoBaHus Tabnu-
Ubl 5 K NPefOXPaHUTEsI0 U CTAaBU/INTPOHY HE YUUTLIBAKOT. HOMMHAIbHAA MOWHOCTL CTabuU/IMTPOHA AOJKHA
6bITb HE MEeHee 3Ha4YeHusi, NoJlyYaeMoro B pesynibTate yMHOXeHUsi 1.7/M Ha MakcMMasibHOoe HanpshkeHue cTa-
6unusauumn. KoHCTpPYyKLMs NpeAoxXpaHuTens U MeTof MOHTaxa, HanpuMmep B AepxaTtesie, AO/KHbl YAOBNET-
BOPSiTb TPE6OBAHUSAM U HOPMAM Ha 3/1IEKTPO060pPYyAOBaHME O6LLEr0 Ha3HaYeHUsi. B HEKOTOPbLIX Cydaax npu
coefMHeHUAX NCKPOBEe30MnacHol Leny Takke MOryT NPUMeHSATbLCA NoAo6HbIe CNoco6bl 3alUThl BO 36exaHue
NpeBbILWeHUsI Harpy3Ku Ha ONTPOHbI:

C) 3/1EMEHT BbIAEPXMBAET NCMbITAHUE HA 3/TIEKTPUYUYECKYIO NMPOYHOCTb COM/1acHo 6.3.12 Mexay 3axumamu
MNCKPOOMAaCHOI uenu 1 3axmMaMy Mckpo6esonacHoi uenu. MNpu npoBeAeHUN UCMbITaHWI 3HAYeHUe UcnbiTa-
TeNIbHOTO HanpshKeHUs AO/HKHO BblI6GUMpaATbCsl B COOTBETCTBUMU C Tpe6oBaHWsiMU 6.3.12 U 6bITb HE MeHblue
HOMMWHA/IBHOTO 3HAYEHUSI HAMPSHXKEHUS U30ISILMN Pa3fesMTe/IbHOro afieMeHTa.

PasgenuTtenbHble pene LO/KHbI 0TBevaTb Tpe6oBaHnsaM 6.3.13. a o6MoTKa pesie Ao/KHA o6ecneynBaTtb
paccesiHne MakCMMasibHOM NOAKIOYEHHON 3/IeKTPUYECKON MOLLHOCTMW.

NMpumeyaHune - TpeboBaHuA 7.1 Ha OBMOTKM pefie He PacnpoCTPaHAIOTCS.
8.8.3. PasgennTtesibHble 3/1eMeHTbl MeXAy pa3fesibHbIMU NCKPO6e30nacHbIMU LensaMmu

PasgenuTenbHble 3/1eMeHTbl AO/KHbI paccMaTpuBaTbCsa Kak o6ecneunBalolime HenmoBpexaaemMmoe pas-
AeneHne nckpobe3onacHbIX Leneit, ecqn BbINOMHAIOTCS CleAytol e YCoBUs:

a) Harpyska ycTpoiicTBa A0J/IXKHA COOTBETCTBOBaTb 7.1 (C NMPUMEHEHMEM UCK/IUYEHUN, yKa3aHHbIX B
3TOM MYHKTE), eC/IN HeNb3sl foKa3aTb, YTO LEenu, NOAKIYEHHbIe K 3TUM BbIBOAAM, He MOTyT HapyWnTb HeMno-
BpexaaemMoe pasfeseHune ycTpoiicTB. MeTobl 3awmnTbl (Kak yka3aHo B 8.8.2) MOryT 6biTb HEO6XO4MMbI AN
npesynpexaeHns neperpysky onTpoHa.

b) M30NsLMs YCTPONCTBA A0/XHA COOTBETCTBOBATbL TPE6OBAHUSAM K NMPOYHOCTM M30/sUMKM No 6.3.12. Mpu
NpoBefeHNN UCTIbITaHWUI 3HaYeHVe UCTbITATEe/IbHOTO HamnPsHKeHWUsi AO/IKHO BbIGUPaTLCS B COOTBETCTBUM C Tpe6o-
BaHUsIMM 6.3.12 1 6bITb HE MEHEE HOMUHAJIBHOTO 3HAUEHUSA HANPSHKEHUS N30MALUN PA3AeNTE/IbHOIO 3/IeMEHTA.

9 Bbapbepbl 6e30MacHOCTN Ha Anogax

9.1 O6wwmne NoNoxeHns

Ovoabl B AuoaHoM Gapbepe 6e30MacHOCTU OrpaHMuYMBalOT HamnpshkeHue, NMPUIOXKEeHHOoe K Mckpo6eso-
nacHoli uenu, a HenoBpexXaeMblli TOKOOrPaHUYNTE IbHbIA Pe3MCTOpP OrpaHNnyYMBaEeT TOK. KOTOPbIA MOXET Npo-
X0AUTb No uenu. bapbepbl 6e30NacHOCTU NpeAgHa3HavYeHbl AN NPUMEHEHUS B KAYeCTBE CPEACTB COMNPSXEHUS
nckpo6esonacHbIX Y UCKPOOMACHbIX Lenei 1 A0/HKHbI MPONTUN KOHTPOJIbHbIE NUCMbITaHus no 11.1.

Cnoco6HocTb 6apbepa 6e30MacHOCTU BblAEPXMBATb NOBPEXAEHUS, BbI3BaHHbIE NMEPEXOAHBIMU PEXU-
MaMu. [oXHa 6bITb UCMbITaHA B cOOTBETCTBUM C 10.8.

Bapbepbl 6€30MacHOCTW, COCTOsIWME TOMbKO U3 ABYX AVOAOB UAW AUOAHbLIX LLEeNoYek N NpUMeHsieMble
ANs McKpo6Ge3onacHbIX Lenei ypoBHS «ia». paccMaTpuBaloT B KAYeCTBE HEMNOBpPEXAaeMblX 6/10KOB B COOTBET-
cTBUM € 8.6. NpU YCNOBUN, YTO AMOAbI NPOLLSN KOHTPO/IbHbIE UcnbITaHus 11.1.2.
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Ana aByxanoAHbIX 6apbepoB, UCMOJb3YeMbIX /11 MCKPOGE30MacHbIX Lefeli YpoBHS «ia», B COOTBET-
CTBUU € Tpe6oBaHMAMM pasgena 5, B pacyeT NpMHMMalOT NOBPEeXAeHVe TOIbKO O4HOTMO Arosa.

Lna 6apbepoB, UCNOMb3YyeMbIX /151 UICKPOGE30MaCHbIX Leneil YpoBHA «ic». MUHUMabHoe Tpe6oBaHue -
HasMuyMe OAHOro CTabUIMTPOHA U TOKOOFPAHMUYNTENBHOTO PE3UCTOPA, XapakTEPUCTUKN KOTOPbIX AO/IKHbI 6bITb
Bbl6paHbl ¢ yueTtom Um.

9.2 KoHCcTpyKunsa
9.2.1 MoHTax

KOHCTpYKUMA f0/MKHA UCKI0YaTbh BO3MOXHOCTb HenpaBuU/IbHONO MOHTaxa, korga rpynny 6apbepoB ycTa-
HaB/NMBalOT BMeCTe, HanpumMmep, ¢ NOMOLLbIO aCUMMETPUYHOCTN DOPMbI KpensieHnsa anemeHTa bapbepa nm
(W) uBeTOBOII MapKUPOBKN.

9.2.2 YcTpoiicTBa ANA 3asemMneHuns

LLonoIHATENbHO K N1I06bIM CPeACTBaM COeAUHEHNS BHYTPEHHeN 3/1eKTPMUYECKoii uenu ¢ 3emneli, 6apbep
[OMXeH UMeTb Mo KpaiHeli Mmepe ele 04HO COeAMHUTENIbHOE YCTPONCTBO UMN CHAGXaTbCs M30/IMPOBaHHbLIM
NpoBOAOM C M/OWaAbi0 NOMNEPEYHOrO CEYEHUSA HE MeHee 4 MM2 A1a 3a3eMJIEHUS.

9.2.3 3awmnTa KOMMNOHEHTOB

Bce anemeHTbl 6apbepa 6€30MacHOCTU AO/MKHbI NPeACcTaBNATbL cCO60l eAnHbIA Hepa3bopHbIA 610K, 3a-
NUTbIA KOMNayHAOM B COOTBETCTBUM C 6.3.4. UM BbINOJSIHEHHbIV B Hepa3GopHO 060si0uKe, UCKOYatoLLen
BO3MOXHOCTb PEMOHTA WM 3aMeHbl 3/IEMEHTOB €ro BHYTPEHHEro MOHTaxa.

10 lMpoBepKu N UCMNbITaHUA

10.1 VcnblTaHNS Ha nckpobesonacHOCTb
10.1.1 O6wme NONOXKEHUSA

McnbiTaHnA an1eKTpuyeckux Lenei Ha Mckpoobpasylouem MexaHu3mMe AO0/DKHbI MPOBOAUTLCA C Liesbio
NoATBEPXAEHNSA, YTO OHN He CMOCO6HbI BbI3BaTb BOCM/IAMEHEHUA B3PbIBOOMNACHONM CMeCcKn B YC/IOBUAX, YKa3aH-
HbIX B pasgene 5. 4N1s COOTBETCTBYIOWMNX YPOBHEN Lieneli anekTpoobopyfoBaHus.

3neKkTpuyeckne Lenu A0/MKHbI NCMNbITbIBATLCSA B HOPMasibHbIX W aBapuUiiHbiX pexunmax paboTbl, C y4eToM
KoahpununeHTa nckpobesonacHocTn (CM. NnpunoxeHune A). Ickpoobpasylowmii MexaHU3M [0/IKEH BKIOYaTb-
CS B KaXAYI TOUYKY MCNbITYeMoli Lenu, N5 KOTOPO BO3MOXeEH 06pbIB, KOPOTKOE 3aMblKaHVe NN 3amblkaHue
Ha 3emsto. Mickpoo6pasyolwnii MexaHn3m goskeH 6biTb NOMeLeH BO B3PbIBHYIO KaMOpy, 3ano/IHEHHYIO Hau-
6onee nerkoBocn/iaMeHAeMOoN ncnbiTatesibHOM B3PbIBOONACHOW CMeCblO, MPU KOHLUEHTPaUMax, yKka3aHHbIX B
10.1.3.1, n kanubpoBaTbCsa B cooTBeTCcTBUM C 10.1.3.2.

3NeKTpuYeckylo Lenb MOXHO He nojBepratb TUMOBOMY WCMAbITAHUIO C NMPUMEHEHWEM UCKPoob6pasyto-
Ljero mexaHusma, ecam ee CTpPyKTypa 1 aneKTpuyeckne napameTpbl 4OCTAaTOYHO XOPOLWIO onpeAeneHbl, a uc-
Kpo6e30nacHOCTb MOXHO OLEeHUTb MO XapakTepucTukam uckpob6esonacHocTM MeTofamMu, NpuBefEeHHbIMU B
npunoxeHnm A (cm. pucyHkn A.1 - A.6 nnn Tabnuubl A.1 n A.2).

Ecnn Hanps)keHns 1 TOKM ykasaHbl 6e3 fonyCcKoB, NpuMeHsieTca gonyck = 1 %.

MpumeyaHns

1 Llenb, ougHKa KOTOPOW NpoBeAeHa C UCMO/Ib30BaHNEM XapaKTEPUCTUK MCKPOOBE30MacHOCTU 1 Tabny, MOXET Bbk
3BaTb BOCMN/IaMEHeHWe Npu UCMbITaHUN C NMPUMEHEHMEM MCKPOOBpPasytoLero MexaHn3ama. YyBCcTBUTE/TbHOCTbL NCKPOO6Pa-
3yHOLLEro MexaHM3Ma MeHSIeTCS, a XapakTepCTUKM MCKPOHe30MacHOCTN 1 TabnuLbl COCTaB/1eHbl HA OCHOBaHNM 60/bLLIOMO
yuncna TakMx UCMbITaHWiA.

2 cnonb3oBaHWe M30rHYTbIX WK N3HOLUEHHbIX BOIb(hpaMOBbIX 3/1EKTPOA0B MOXET MOBLICUTL YyBCTBUTE/IbHOCTb
MNCKPOOO6pasyoLLero MexaHu3ma 1 cenarb HefeliCTBUTENbHBIMW pe3ysibTaTbl UCTIbITaHWIA.

10.1.2 Nckpoo6pasylWmnn MexaHnsm

Nckpoobpasylowmii MexaHn3M A0/KEH COOTBETCTBOBATL MPUBEAEHHOMY B MPUIOXKEHUM B. 3a UCK/IIO-
YeHMeM cnyyaeB, KOrfa ykasaHa ero HempurofHocTb. B aTux criyyasix ciiefyeT UCMO/b30BaTh APYroi MCKPoo-
6pasylowmnini mexaiuam, obecneumBanlymii OAUHAKOBYIO CO CTaH4APTHBIM MEXAHW3MOM YyBCTBUTE/IbHOCTb.
Mpu 3TOM 060CHOBaHWE UCNO/b30BAHUSI HECTAHAAPTHOTO MeXaHM3mMa LOHKHO 6biTb BK/IIOYEHO B NOSICHUTE b-
HYI [OKYMeHTaLumto.
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Ans yenei ypoBHSA «ia» N «ib» ncnonb3oBaHne NCKPoo6GpasytoLero mexaHmsamMa gasa co3faHnsa KOPoTKUX
3aMblKaHWi, 06PbIBOB U 3aMblKaHWI Ha 3eMJ/110 CHMTaAeTCA HOPMaslbHbIM PEXUMOM paboThl N ABASIETCA Hey4uu-
TbiBaeMbIM MOBpPEeXAeHNeMm:

- Ha cpefcTBax CoeNHEHUS;

- Ha BHYTPEHHUX COeAMHEeHUSX WAN Yepe3 BHYTPEHHMEe MyTU yTeuyku, afleKTpuyeckue 3as3opbl, yepes
3a/IMBKY KOMMayHAOM 1 yepe3 TBepAble 3/1eKTPOU30/IALMOHHbIE MaTepuarnbl, He oTBevallWwnx TpeboBaHNAaM
6.1.1 wmn 6.1.2.

Vckpoobpasyowmnii MexaHn3m He MPUMEHSIIOT ANA UCMbITaHWUIA:

- Yyepes HenoBpexjaeMble pasfeneHns AN nocnefoBaTeslbHO C HENOBPEeXAaeMbIMU COEANHEHUAMU;

- yepes NyTW yTeuKu, afieKTpuyeckme 3a3opbl, Yepe3 3a/MBKy KOMNayHAOM, TBEpAble 3/IEKTPOUN30/SALN-
OHHble MaTepuasbl, COOTBETCTBYIOLME Tpe6oBaHMAM Tabnuubl 5 nnn npunoxeHns F:

- BHYTPU CBSA3aHHOr0 3/1eKTPo06opy0BaHNsA, 3a UCKIOUYEHNEM BbIBOAOB NCKpo6Ge3onacHoW uenw;

- MexXAy BbiBOAAMU rasibBaHUYeCKn pasfesieHHbIX Lenei, oTBevawmx Tpeb6oBaHnsam 6.2.1. Kpome cry-
yaeB. YKa3aHHbIX B 7.6 (nepeyncnexune i).

[na ypoBHSA «ic» NoAKAOYeHNe CKpoobpasylolero mexaHmsama criefyeTt paccMmatpusaTtbh B CliefyoLnx
yCNoBuUsX:

- Yyepes pa3fie/sleHns C 3a30pPOM MeHblUe 3Ha4YeHW, ykasaHHbIX B Tabnnue 5 nan B npunoxexHnn F;

- BMECTO HOPMa/ilbHO UCKPSALWMX KOHTAKTOB, HanpuMep, pa3bemMoB, Bblk/toyaTenei, KHOMoK, NoTeHumo-
MeTpoB;

- BMECTO 3/1eMeHTOB, KOTOPbIe He Harpy>XeHbl COOTBETCTBYIOLWMM 06pa3omMm B HOPMasbHOM pexume pa-
60Thbl.

10.1.3. NcnbiTaTenbHble B3pblBOOMNAaCHbIE CMECU 1N KaNnnbpoBKa NCKpoobpasyrLwero MmexaHmsima

10.1.3.1 McnbiTaTesibHble B3pblBOOMNACHble CMeCcU A5 UCMbITaHWl ¢ KoadduumeHToM 6e30nacHOCTU
1.0 1 TOK KOHTPOJIBHOW Lesin NCKpoobpasyoLero mexaHnsma

VicnbiTaTeNbHble B3pbIBOOMNACHbIE CMECH, YKa3aHHble B Tabsinue 7, 4OMXHbI MCNOJb30BaTbCA B COOTBET-
CTBUW C yKasaHHOI rpynnoi ncnbeityemoro o6opyaoBaHns. BapbiBoonacHble CMecu ykasaHbl B 3TOM pasjene
6e3 koadppuumeHTa 6e3onacHocTn. Ecnm BBOAMTCA KOOI dMLMEHT 6e3onacHOCTN 1.5. anekTpnyeckne 3Have-
HUA Lenn A0NXHbI 6bITb YBENNYeHbl B cooTBeTCcTBMM € 10.1.4.2 (nepeyuncneHune a).

YyBCTBUTENBHOCTb UCKPOOGpasylolero mexaHnama cnegyeT NpoBepATb A0 Havana Kaxaolh cepun umc-
NbiTaHWA, NPOBOAMMbIX B COOTBETCTBMN C TpeboBaHuem 10.1.5. [1ns 3TOoro ctaHAapTHbI NCKPOOGpasytownii
MeXaHU3M [0/KEH ObiTb BK/IOYEH B KOHTPOJIbHYIO LieNb - LeMb MOCTOAHHOIO TOKa C HanpshkeHnem 24 B.
codepxalyl KaTylwKy C BO3AYLWHbIM CeEPAEYHUKOM U WHAYKTUBHOCTbIO (95 +5) MIH. Tok B aTol uenu Ans
NCKpPOO6pasyLWmnx MexaHn3MoB A0/KEeH COOTBETCTBOBAaTb 3HAYEHUAM, yKa3aHHbIM B Tabnuue 7 gns cooT-
BETCTBYIOLLEN rpynnbl 3n1ekTpoobopyfoBaHms. UyBCTBUTENbHOCTb A0J/1)XHA CUNTATbCA YA0BNETBOPUTE/IbHOI,
ec/in BoCcn/iaMeHeHne B3pbIBOOMNACHON UcNbITaTeNbHOM cMecun nponcxoaunT B npegenax 440 obopoTos gepxa-
Tens NPoBOJIOYEK MPU ero NONOXUTENIbHOW NONAPHOCTHN.

Ta6nwuuya 7 - CocTaBbl B3pbIBOOMACHBIX UCTbITATENNbHBIX CMECe A5 KoadhdmLmeHTa 6e3onacHocTn 1.0

pynna ww nogrpynna CocTaBbl B3pbIBOOMaCHbIX UCTbITATE IbHLIX ToX B KOHTPO/ILHOM LiEnn. MA
3M1EeKTPO06OPYAOBaHNA cmveceli. 06.% B BO3ayxe
1 (8.3 £0.3) % meTaHa 110-111
MA (5,25 % +0.25) % nponaHa 100-101
1B (7.8 % +0.5) % aTuneHa 65-66
1c (21 % +2) % Bogopoaa 30-30.5

B cneymanbHbIX cny4asx, KOrga 3anekTpoobopyAoBaHMe UCNbITHIBAKOT Y MapKUpyT A1 NPUMEHEHUS B
cpepe onpeaesnieHHOro rasa Uau napa, OHO ero UCMbITbIBalOT NPY Hanboee Nerko BocnaMeHsAeMoi KOHLeH-
Tpauuun 3TOro rasa uam napa B BO3gyXe.

MpumeyaHue - CnegyeT NPUMEHSITb rasbl YACTOTOW He MeHee 95 %. BAvsiHMe N3MEHEHW HOPMATTbHBIX YCII0-
BUIi (3HAYEHVN TemnepaTypbl, AB/IEHVSI 1 B/IKHOCTM BO34yXa BO B3PbIBOOMACHON CMECH) CUATAKOT HE3HAUMTESIbHBIM.
Jio6ble 3HaUNTENbHble AeCTBUS M3MEHEHWI 3TVX NapaMeTPoB CTAHOBSITCA OYEBWAHLIMU MPU KasIMGpoBKe MCKPoo6pa-
3yI0LLEro MexaHuama.

10.1.3.2. NcnblTaTenbHble B3pbIBOOMNAacHble CMeCcU ANA UCNbITaHU/ ¢ KO3 PULNEHTOM 6e30MNacHOCTH
1.5 1 TOK KOHTPO/IbHOM Lenu ANsA MCKpoobpasywero MexaHmama
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MpegnoytuTenbHblie NCNbITaTeslbHble CMecu ykasdaHbl B pa3gene 10.1.3.1. a koadpduuymneHT 6e3onac-
HOCTN MPUMEHSAETCS C MOMOLLbIO YBENIMYEHUS Hanpsh KeHUsA Unn Toka. Ecnu gna nonyyeHus koadpduumneHTta
6e3onacHoOCTU ncnonb3yeTcs 60nee arpeccuBHas UcnbiTatesibHast CMechb, B LLeN1X faHHOro cTaHdapTa cumnta-
eTcs. YTo NpuMeHeH KoadduymneHT 1.5. ecnm cocTtaB cCOOTBETCTBYeT Tabnuue 8.

Ta6bnuua 8 - CocTaBbl B3pblBOOMNACHbLIX UCMbITATE/IbHBLIX CMeceil ANs KoadpduumeHTa 6e3onacHoctn 1.5

pynna unn noarpynna CocTaBbl B3pbIBOOMACHbLIX UCNbITATENbHLIX CMeceil, 06. % TOK B KOHTPO/Ib-
aNneKkTpoo6opyaoBaHNA B0A0BOAHO 'BO3AYLWHO-KMCNOPOAHAS CMECH BogopoaHo-kucnopogHas cmech HOW uenn. MA
Bopopopa Bosayx Kucnopog Bopopopg Kucnopop
| 52 + 0.5 48 £ 0.5 - 85+ 0.5 15 +0.5 73-74
HA 48 + 0.5 52+ 0.5 - 81 + 0.5 19 £0.5 66-67
HB 38 + 0.5 62 £ 0.5 - 75 + 0.5 25 + 0.5 43-44
HC 30+ 0.5 53+ 0,5 17 £0.5 60 £0.5 40 £ 0.5 20-21

10.1.4 VicnbiTaHUA C UCNONb30BaHWEM UCKPOO6pa3ylolwero mexaHusma

10.1.4.1 NcnbliTaHue uenu

[Nna ncnbiTyemMon anekTpuyeckoi uenu BbIGuparoT napameTpbl, KOTOPble C HANGO/bLUEN BEPOSATHOCTbIO
CNoco6HbI Bbi3BaTb BOCN/laMeHeHWe B3pbIBOOMNACHON CMecu, C y4eTOM AONYCKOB B COOTBETCTBUU C pasfesiom
7 n 10 % konebaHNA CeTeBOro HanpsHKeHUs.

Nckpoobpasyownii MexaHn3m A0JIKEH BK/OYATLCA BO BCE TOUKM UCMbITYEMOI Lenu, B KOTOPbIX cynuTa-
10T BO3MOXHbIM NOsiIBNIeHWe 06pbiBa WA 3aMblKaHWA. VcnbITaHUA Lenn AO0/MKHbI NPOBOAUTLCA B HOPMasibHOM
pexunme paboTbl, a Takke C OAHUM WUAN ABYMS NOBPEXAEHUAMWU B 3aBMCMMOCTU OT ypPOBHS McKpobesonac-
HOW Lenn B COOTBETCTBMWN C pasfesiom 5. U ¢ MakCcUMasibHbIMU 3HAYEeHUSIMU nogcoeaunHsiemoli emkocTtu (CO0)
VAWM HAYKTUBHOCTK [LJ. nnAn oTHOWEHUA MHAYKTUBHOCTU K conpoTuBneHmnto (LORO). Ha KoTopble paccuynTaHo
anekTpoobopyaoBaHue.

Kaxayto uenb MCMbITbIBAOT NpY criefylowem Kosimyectee o60poToB c gonyckoMm ,1o % gepxaTens npo-
BOJI0OYEK B MCKPOOGpasytoleM MexaHu3me:

a) oNa ueneii NOCTOSAHHOro Toka - 400 o6opoToB (5 MUH), N0 200 060POTOB Ha KaXXAO0W NONAPHOCTU.

b) ANS ueneil nepeMeHHOro Toka - 1000 o6opoToB (12,5 MUH);

C) AN eMKOCTHbIX ueneii - 400 o6opoTtoB (5 MUH), No 200 060POTOB Ha KaxXAoW NonspHocTU. KoH-
AeHcaTop AO0J/IKeH MMeTb A0CTAaTOYHO BPeMeHW A1 MOBTOPHON 3apAaaku (M0 MeHblleli mepe. 3 - KpaTHyo
NOCTOSIHHYIO BpeMeHU). O6bluHOEe Bpems nepesapsafku - okono 20 Mc, a Korga 3TOro HefoCTaToO4YHO, Bpems
MOXHO yBe/IN4nTb, CHAB Of4HY WA 6osee NPOBOJIOK AN 3aMef/IMB CKOPOCTb BpalleHnsa nckpoobpasytoLero
MexaHusma. Ecnam npoBOMOYKM CHATLI, KO/INYECTBO 060POTOB HEOOBXOAMMO YBEeNYUTb, YTOOGbl COXpPaHUTb TO
e KONIMYEeCTBO UCKPEHUIA.

Mocne kaxAaoro ncnbiTaHUsA, NPOBEAEHHOIo B COOTBETCTBUM C NepeyncaieHnsmMu a ). b) unum c), Heobxo-
ANMO NMPOBOANTL KaIMBPOBKY MCKpoobpasytowero mexaHmama. Ecnm kannbposka He cooTBeTCTBYeT TpeboBa-
HMsAM 10.1.3.2. ucnbiTaHUs AaHHOI Lenn Ha Boc/anaMeneHmne JOKHbl ObITb NPU3HaHbl HedeliCTBUTEIbHbIMU.

10.1.4.2 KoachpunumneHTbl nckpobesonacHoctTn

NMpumeyaHue - Lenb NpumeHeHus KoadhhULMEHTA UCKPOGE30OMACHOCTU - FapaHTUpOBaTb, YTO WUCMbITaHWe
VW OLEHKY MCKPOGEe30MacHOCTM NPOBOAAT A5 Lienu, KoTopasi ¢ 60/blueli BEPOATHOCTLIO BbI30OBET BOCM/IAMEHEHME, YeM
nepBUYHas LEMb, WX YTO NEPBUYHYIO LieNb MUCTbITLIBAIOT B 60/1€€ SIErKOBOCN/IaMEHSIOLLENCS B3pbIBOOMNAcHoi cmecu. B
OCHOBHOM He/lb3s1 JO6GUTLCA TOUHOrO COOTBETCTBUSA MeXy PasHbIMW MeToAaMu MosydeHust onpegeneHHoro Koadduum-
eHTa UCKPOGE30NaCHOCTU. HO yKa3aHHble HIbKe METOAbI Aat0T NpUeMsIEMbIV BbIGOP.

KoadduumneHta 6esonacHocTu 1,5 focTuraloT Og4HUM 13 crefyoLWmx MeToh0B:

a) yBenuMueHne HanpsxeHua cetm go 110 % (c y4yeTom KonebaHus ceTu) OT HOMUHANIBHOIO 3HAYeHUs
WM yCTAHOBKA HanpsixeHUs 6atapeil, ICTOYHUKOB MUTAHUSA U YCTPOCTB, OrpaHnYMBaloLLNX HanpsixeHue, Ha
MaKCMMaslbHOM YpOBHe B COOTBETCTBUM C pa3fesioM 7. Toraa

1) ANS VHOYKTMBHBIX U OMUYECKUX Lieneil yMeHbLUaOT CONMPOTUB/IEHWE OrPaHUUNTENIBHOTO pesncTopa Ass
yBeNMUYeHUsi TOKa UCMNbITYeMOo Lenu 40 3HaYEHUs], PaBHOTO 1,5-KpaTHOMY 3HAYEHUIO ToKa NoBpexaeHns. Ecnm ko-
athPuLUMeHT nckpobesonacHocTn 1.5 He MOXeT 6bITb JOCTUTHYT TakMM CNoco60M, TO YBE/IMUMBAIOT HanpsKeHne:

2) AN eMKOCTHbIX Leneii HanpsXXeHWe UCMbITYEMOI Lenu yBe/lMuMBalOT A0 3HAYEHWUs, paBHOro 1.5-
KPaTHOMY 3HauYeHUI0 HanpskeHWsi noepesgeHus. Kak BapuaHT, KOrga C KOHAEHCATOPOM WCMO/b3yeTcs He-
noBpexXAaemMblii TOKOOrPaHMUNTE bHbI Pe3NCTOP, KOHAEHCATOP paccMaTpuBaloT Kak 6aTapeto, a uenb - Kak
OMUYECKYHO.
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Mpn ncnonb3oBaHUN ANA OLEHKN XapakTepucTuk n3 npunoxeHnsa A {cm. pucyHkn A.1 - A.6) nnn Tabnuy,
A.1 nA.2) cnepyeT NPUMEHATb 3TOT XXe MeTo/;

b) ncnonb3oBaHne 60siee sierko BocnameHsieMblX UCMNbITaTe/IbHbIX CMeceli B COOTBETCTBUM C Tabnuuerii 8.

Ecnn Heo6xoamm koaddurumeHT 6e3onacHocTu 1.0. NCNOMb3YIOT UCMbITATE/IbHYIO CMeCb, YKa3aHHYI0 B
Tabnuue 7.

10.1.5 NcnbiTaHusa

10.1.5.1 O6wwne TpeboBaHNA

McnbiTaHMa Cc 1Mcnonb3oBaHMEM WCKpoo6pasylolero mexaHusma AO/DKHbl NPOBOAUTBCA B pexumax,
npeacTaBAAWNX HAMBO/bLIYIO ONACHOCTb BOCN/1aMeHeHus. Tak. Hanpumep, AN8 NPOCTbIX Lenei, KOTOpPbIM
COOTBETCTBYIOT NpuBeAeHHble Ha pUcyHkax A.1—A.6 xapakTepuCcTUKN nckpobesonacHocTu. Hamnbonee onac-
HbIMW AABASAIOTCA MUCNbITAHUA B pPeXUMe KOPOTKOro 3amblkaHus. [ns 6o5ee C/0XHbIX Lenei ycrosua mMoryT
M3MEHUTLCA, N UCTMbITAHUA B PeXMMe KOPOTKOro 3aMblKaHUA MOTyT OKa3aTbCA MeHee onacHbIMW. Hanpumep,
015 NCTOYHUKOB NMUTaHUSA CTabUIN3NPOBAHHBIM HaNps>XXeHUeM U C OrpaHnyeHnem Toka, Hambosnee onacHbole
ycnoBuUsA 06bI4HO NMEOT MecTOo, Korga nocsiefoBaTelbHO C BbIXO40M UCTOUYHMKA MUTAHUS BK/KOYEH pe3ncTtop,
OorpaHM4YnBalLWKNii TOK A0 MaKCMMaslbHOrO 3Ha4YeHNs, KOTOPOe He BbI3bIBAeT CHKEHUA HaMpPsHKeHUs.

MpumeyaHne - HenuHelHble NCTOYHWKN NUTaHUS TpeﬁleT cneunasibHOro paccmMoTpeHus.

10.1.5.2 Lenu ¢ UHAYKTUBHOCTbLIO N EMKOCTbIO

Ecnn uenb cofepXunT eMKOCTb U UHAYKTUBHOCTbL, TO MPW ee OLeHKe Mo XapakTepucTukam nckpobesonac-
HOCTU Ha pucyHkax A.1-A.6 MOryT BO3HUKHYTb TPYAHOCTU, Hanpumep, Korga saHeprus, 3anaceHHas B KOHJEH-
caTtope. MOXeT YyCU/IMTb UCTOYHUK NUTAHUA ApOoccens.

Ecnn obwas MHAYKTUBHOCTb WAN €MKOCTb NO pe3y/ibTaraM OLEHKM B COOTBETCTBUM C TpebGoBaHUAMMU
pasgena 5 coctaBnsetr meHee 1 % OT AONYCTUMOrO 3Ha4eHUS NO KPUBbIM BOCMJ/IAMEHEHUA wUan Tabnuuam B
NPUIoXeHUN A. Torga MakCMMasibHYH AONYCTUMY eMKOCTb MW MHAYKTUBHOCTb MOXHO MPUHATL paBHOW A0-
NyCTUMOMY 3HAYeHMIO NO KPMBbIM Ha PUCYHKax uau Taébnuuam.

CooTBeTCcTBYE Lenn TpeboBaHUAM onpeaensioT OAHUM U3 CNeayownx MeTo40B:

a) ucnblTaHve ¢ KOMGUHauneli eMKOCTU U MHAYKTUBHOCTU, Wn

b) ANA NNHENRHbIX Leneli (C orpaHNYeHNEM aKTUBHOIO ToKa)

- ANA pacnpegesieHHOW NHAYKTUBHOCTM U eMKOCTU, HanpumMep, Kak B kabene, npuHumatroT 3HaveHuns L n
C. onpepgeneHHble NO KPUBbIM BOCM/IaMEHEHMA N Tabnnuam, NpuBefeHHbIM B MPUAOXEHUN A;

- Ansa ueneii, cogepxawnx Ao 1 % WHAYKTUBHOCTU WAW €MKOCTWU, onpefesieHHbIX B COOTBETCTBUU C
Tpe6oBaHuaMM pasgena 5 B coyeTaHuu ¢ kabenem, npuHUMaloT 3HadeHns L n C. onpegeneHHble No KPpUBbIM
BOCN/IaMeHeHNa 1 Tabnnuam ns NpuUNoXeHnn A;

- ANA NOAKNOYEeHNA KOMOGUHUPOBAHHOW MHAYKTUBHOCTU U €MKOCTUN, 3HAaYEeHMNS KOTOPbIX cOCcTaBAaloT 60-
nee 1 % oTgonycTuMoro 3HadyeHus (6e3 kabens), npuHumatroT 3HadeHnsa L n C. go 50 % oT 3HavyeHuin, onpege-
NeHHbIX MO KPMBbIM BOCN/AaMeHeHns 1 Tabnuuam us npunoxeHns A c koapduruymneHtom 6esonacHocTn 1.5 no
TOKY WM HarnpsXeHuto.

10.1.5.3 3awuTa, WyHTUPYOLWas Lenb Ha KOPOTKOEe 3aMblKaHue

Mocne Toro, Kak BbIXOAHOE HanpsXeHue ctabnnmuampyeTcs, Lenb AO/HKHA O6bITb HE CNOCO6HA BbI3biBaTb
BOCM/1aMeHeHNe Npu YC0BUAX, YKa3aHHbIX B pasjesie 5. B 3/1eKTPOO60OpyAOBaHNN C COOTBETCTBYIOLMUM YPOB-
HeM uenu. B gonosiHeHne K aTOMy, eCniv BUJ, 3alynTbl OCHOBaH Ha cpabaTbiBaHUM 3aKkopaynBatoLeli nepembly-
KN NpU APYTrnX HEMCMNPAaBHOCTAX B LeNn, NPOXoAHas 3HePr1usa NepeMblyky BO Bpems cpabaTbiBaHUS He AO/DKHA
npesbllWwaTthb cneayolme 3Ha4eHNs 41 COOTBETCTBYOLWel rpynnbl 060pyAoBaHus;

- 20 mk[x - nogrpynna rC

- 80 mk[x - noarpynna VB

-160 mkax - noarpynna VA

- 260 mkOx - rpynna |

Mockonbky cTaHAapTHble UCKpPOGpasylowme MexaH3Mbl He NPUCNOCO6eHbl A4NA NPOBEAEHNS NCTbITaHW
Mcxpo6eaonacMocTy 3/IEKTPUYECKNX LieNeid C 3alMToNi, WYHTUPYIOLEN Lienb Ha KOPOTKOoe 3aMblkaHue, onpege-
NeHve BblgennBLECcA B pa3psje 3Heprum npoBogaT, HaNpPUMep, oCuUANorpauUeckumMmm N3mepeHnsamm.

MpumedaHne - MeTop BbIMOIHEHUS 3TOrO UCMLITAHUA N3/I0XEH B NPUIoXeHun E

10.1.5.4 Pe3ynbTatbl UCMbITaHWUN
BocnnameHeHne He JO/HKHO NPOU30ITU HU B OAHOM Cepun UCNbITaHU U HU B O4HOW TOoYke, BblGpaHHOM
LN NCNbITaHWA.
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10.2 TemnepaTypHble UCNbITAHUA

Bce gaHHble No TemnepaTypam AO/KHblI 6a3MpoBaTbCA Ha 3Ta/IOHHOW TemnepaType OKpyxatouieii cpe-
Obl. paBHOI 40 €C, WM Ha MaKCMMasibHOW TemMnepaType OKpyxatouieih cpefbl, 0603HAYEHHOW B MapKUpoBke
3/1eKTP0060oPYA0BaHMSA. VcnbiTaHus, 6a3MpyloWNecs Ha 3Ta/IOHHOW TeMnepaType, MOXHO NPOBOAUTL NP f1i0-
6001 TemnepaType okpyxatouieii cpefbl oT 20 °C 4,0 3Ta/IOHHON TeMnepaTypbl. PasHOCTb MeXAy TemnepaTypoii
oKpyxatolLeli cpegbl, NP KOTOPOW NPOBOAST UCMbITAHWSA, Y 3TA/IOHHO TEMNEPATYpPOit Heo6xoaUMO Npu6aBUTb
K M3MepeHHoW TemnepaTtype, eC/in TONIbKO 3/IEMEHT He UMeeT HeNluHelHble TeMnepaTypHble XapakTepUCTUKH,
Hanpumep 6atapeun. Ecnv npeBbllleHVe TeMnepaTypbl U3MEPSAIOT NPV 3TaSIOHHON TeMnepaType OKpyxXatoluei
cpefbl, TO Npuv onpeAesieHUn TeEMNepaTypHOro Kiacca c/iefyeT NCnoib30BaTh NoJlyYeHHoe 3HauYeHue.

TemnepaTypy MOXHO U3MepsATb NO6bIM CNOCO60M. M3MepUTeNbHbI 3N1eMEHT He AO/KEH 3HAUUTENBHO
CHUXaTb U3MepsieMyto TemnepaTypy.

[onycTUMbIM SIBASIETCS CNEAYIOWNIA METOA N3MEePEHUS MPeBbILeHNs TemnepaTypbl 06MOTOK:

- U3MepPSAI0T CONPOTMB/IEHVEe 06MOTKM 1 PerMcTpUpyIoT TeMnepaTypy okpyxatouiei cpegbl;

- NPUKNAAbIBAOT UCMNbITATENbHbIN TOK WKW TOKW, U3MEPSIIOT MaKCMMasibHOe CONpPoTUBIEHNE 06MOTKU ©
perucTpupyoT TeMnepaTypy OKpyXatolei cpeabl npy U3mMepeHusix.

- paccunTbIBalOT NpeBbilleHne TeMnepaTypbl MO creayiollein dopmyne

frrcrsx Yo (**'2)

roe t- npeBbileHMe TemnepaTypsbl. K:

I - cConpoTMB/IEHNE OGMOTKM MpU TemnepaType oKpyxatLei cpegbl tv Om.

R - MakcumanbHOe conpoTMB/IEHME OGMOTKMU MOC/E MPUMOXEHUS UCMbITATENIBHOIO TOKA B KOHLE WC-
nbiTaHuii, OMm;

f, - TemnepaTypa okpyxatLein cpegbl Npu n3MmepeHuax r. °C;

t2- TemMnepaTypa oKkpyxawLlein cpeabl Npyu nsmepeHusix 4, °C;

K - Be/lIM4unHa, obpaTHasa TemnepaTtypHoMy KoaddurumeHTy conpoTuBneHns oé6moTtku npm 0 °C, koTopas,
Hanpumep, o198 mean pasHa 234.5 K:

10.3 UcnbiTaHUe 3N1eKTPUYECKON NPOYHOCTU U30NALUN

VcnbiTaHWe 3/1EKTPUYECKO NMPOYHOCTU A0J/I)KHO NPOBOAUTLCS MO COOTBETCTBYHOLWEMY cTaHAapTy IEC.

Ecnun Takoro ctaHgapTa HeT. He06X0AMMO UCNONb30BaTb ClieAyoWnii MeTo NCnbITaHUs.

McnbiTaHnA AOMKHBI NPOBOANTLCSA MEPEMEHHbIM HanpshkeHneM CUHycouasibHOW (POpPMbl YacTOTON OT
48 0o 62 'y MV HanNnpsXXeHneM NOCTOAHHOIo ToKa, MMeLW MM nynbcaumnio He Bblwe 3 % 1 3HavyeHne, paBHoe
1.4 ykKa3aHHOro 3HaYeHUsA HanpsXXeHUss NepeMeHHOro Toka.

VICTOYHUK NUTaHNA JO/IKEH UMETb MOLWHOCTb, AOCTATOUYHYIO A1 NoAAepPXaHUA UCnbiTaTe/IbHOro Hanps-
XEHUA C yYeTOM /1I060ro BO3HMKAIOLWETO TOKa YyTEeUKN.

HanpsaxeHne [JOMXHO YyBe/IMUMBaTLCA NOCTENEHHO [0 YKa3aHHOro 3Ha4YeHus 3a BpemMs He meHeelO c. a
3aTeM noAjepxuBaTtbCAa HEUM3MEHHbIM B TeyeHne He meHee 60 c.

MpunoxeHHoe HanpsXeHWe AO/HKHO OCTaBaTbCSA MOCTOAHHbIM B TOYEHME UCMbITAHWI, a TOK He JOJIKEH
npesblWwaTb 3PPEeKTUBHOIO 3Ha4yeHUs 5 MA.

10.4 OnpepgeneHne napamMeTpoB NMPOU3BOJIbHbLIX 3/1EMEHTOB NUTaHnA

MapameTpbl 3anileMeHTOB (6aTapeil) onpeaensioT Ha AECATN HOBbIX, MOMIHOCTBLIO 3apsXXeHHbIX o6pasuax.
OnpepgeneHne napameTpoB A0J/IKHO NPOBOAUTBLCA NPU YKa3daHHOW MakCUManbHOW TeMnepaType OKpyXatoLei
cpeabl UK AO/MKHO 6bITb OTHECEHO K 3TOl TemnepaTtype, Hanpumep 40 X . Mpu Heob6xoaMMOCTKN, NnapameTpbl
YyBCTBUTENIbHbIX K TeMnepaTtype 3/1eMeHTOB U 6atapeil, HanpMMep HUKeNb-KaAMUeBbIX. AO/DKHbl onpeje-
NATbCA Npu 601ee HU3KUX TemnepaTypax, YTo6bl yCNoBUA UcnbITaHUii 6b11n HanGonee HeGNaronpusaTHbIe.

Hanb6onee He6naronpusaTHble 3Ha4YeHNsA NapaMeTpoB, He 06A3aTesIbHO A4/19 O4HOrO 1 TOro Xe obpasua, no-
NyYeHHble BO BpeMs McnblTaHWi Ha 10 o6pasyax, AO/DKHbI paccMaTpuBaTbCA Kak TUNMYHbIEe A1 KOMMOHEeHTa.

10.5 VicnblTaHMA 3N1eMeHTOB U 6aTapeli
10.5.1 O6uwwne TpeboBaHuA

[0 NnpoBeAeHNst NOGbLIX UCNbITAHUI Nepe3apskaemMble 3/1EMeHTbl UN 6aTapen Hy>XXHO He MeHee [BYX pas
NOSTHOCTBIO 3apAAUTL U PaspsanTb. Mpy BTOPOIA U. ecniv 3TO NOTPeByeTcs, Noceayowmnx paspaakax Heo6xoau-
MO y6eAnNTbCA, YTO EMKOCTb 3/1EMEHTa Ux 6aTapen HaxoAuUTCA B Npefenax XxapakTepucTuk, ykazaHHbIX U3roTo-
BUTENIEM. YTO rapaHTUpyeT NPoBeAeHNE NCMbITAHUN HA MOMHOCTBLIO 3aPS)KEHHOM 3/IeMeHTe UaKn GaTapee.
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Ecnn npu ncnbiTaHMAX HEO6XOA4MMO OCYLLECTBNATL KOPOTKOe 3aMblkaHue afieMeHTa uan 6artapeun, To
cob6CcTBEHHOE COMNPOTUBJ/IEHME MepeMblykM (3akopayMBalolwero asieMeHTa) AO/HKHO 6bITb He 60nee 3 MOM,
WAN NageHne HanpsXeHNs Ha 3axnmax NoAKIYeHHOW nepeMblUkM 4O/MKHO 6bITh He 6osiee 200 MB, nn6o He
6onee 15 % ot 3AC anemeHTa nnm 6arapen. Kopotkoe 3amblkaHne HEOGXOAMMO OCYLECTBAATL MakCMMalb-
HO 6/IM3KO OT 3aXUMOB 3/1IeMeHTa uau 6atapeun.

10.5.2 cnbliTaHA 3/1IeMeHTOB 1 6aTapel Ha yTeuky afekTposimTa

[ecsaTb 06pa3LoB A0/IKHbI GbITb MOABEPrHYTbl HanGoee XXeCTKUM U3 CAeayroLWnX NCNbITaHWA:

a) KOPOTKOMY 3aMblKaHWIO 0 NOJIHOWM paspsigku afiemeHTa unn 6atapew;

b) NpoNycKaHWio BXOAHOrO UM 3apsAAHOro TOKOB B Npefesiax, pPeKOMeHA0BaHHbIX N3rOoTOBUTENEM;

c) 3apagy 6atapen B COOTBETCTBUM C UHCTPYKLMEl M3roToBUTENSA C OAHUM MNOJSIHOCTbIO PaspsiKeHHbIM
VAN NOBpPeXAeHHbIM NepenositoCOBKOM 3/1eMEHTOM.

lMpuBeAeHHble BbilWe PeXMMbl UCMbITAHM BKAKOYAKOT N0OYI0 /1epenotoCoOBKY NMpu 3apsaakKe, MMerLWwyo
MECTO B C/lyyasix, OFOBOPEHHbIX B 5.2 1 5.3. OHM WUCK/IOYAOT UCMO/Ib30BaHNe BHELIHEro 3apsifHOro yCcTpoii-
CTBa C 3apsAfHbIMU XapakTepucTukamu, npeBbllaloWwMn peKOMeHJ0BaHHble N3TOTOBUTE/IEM 3/1EMEHTA WIn
6aTapen.

Mocne BbINOMHEHUA yKa3aHHbIX UCMbITaHW NCNbITyeMble 06pasLbl A4O/MKHbI 6bITb NOMELLEHbl HE MeHe
yeM Ha 12 yacoB Ha KyCOK MpoMoKaTesibHOW 6ymarn Takmm o6pa3om, YTobbl coeanHeHUs kopnyca 6blin opu-
€HTUpPOBaHbl Hanbosee OoNacHbLIM C TOYKN 3PEHUSA 31eKTPOosinTa 06pasoM M yCTaHOBJ/IEHblI B COOTBETCTBUMU C
yKaszaHUsAMun U3rotoBmTtens. Mo OKOHYaHUN UCNbITaHWI Ha NpoMoKaTeslbHOW 6ymare WM BHEWHWUX NOBEPXHO-
CTAX UCMbITYEMbIX 06pa3L,0B He AO/KHO 6bITb BUAMMbIX CNefoB an1ekTponuTa. Ecnm ucneiTbiBanncb 3anntble
KOMMNayHAOM 3/ieMeHTbl uan 6atapen, TO X NpoBepka MO OKOHYAHUW UCMbITaAHWI He AO0/KHA BbIABUTbH MO-
BpexXAeHus, KoTopble MOIN 6bl HAPYLWNTb COOTBETCTBMNE TpeboBaHUAM 7.4.9.

10.5.3 BocnnameHeHue BCAeACTBUE UCKPbl W MNpPeBbIWEHUS TemnepaTtypbl MNOBEPXHOCTMU
aeMeHTOB 1 6aTapei

Ecnn 6aTtapes COCTOUT M3 HECKOJIbKUX OTAE/IbHbIX 31EMEHTOB MAM 6aTapeil MeHblero pasmepa,
06beAVNHEHHbIX B 3aKOHYEHHYIO KOHCTPYKLMIO C cobntogeHnem TpeboBaHWI K pa3fesieHnio 1 apyrux Tpe-
60BaHWUli AaHHOro cTaHgapTa, TO NPU MPOBeAEHUU UCNbITAHUI KaxAblii an1eMeHT 6aTtapen [OJIXeH pac-
cMaTpmBaTbCA Kak OTAEe/IbHbIA 3N1eMeHT. VIckIto4YeHne cocTaBAAT cneuymnanbHO CKOHCTPyUpOBaHHble 6a-
Tapewu, AN KOTOPbIX MOXeT 6biTb fOKa3aHa HEBO3MOXHOCTb KOPOTKOFO 3aMblKaHUSA MeXAy 3a/ileMeHTamu,
a oTKa3s N60ro asieMeHTa 40J/XKEeH paccMaTpuBaTbCs Kak O4HO noBpexaeHune. B 6atapee, He MO/IHOCTbIO
M30/IMPOBAHHOM, CUMTalOT BO3MOXHbIM MOBpPeXAeHNe Ha KOPOTKOe 3aMblKaHWe MexXAy ee BHELWHNMWU Bbl-
BOAaMMU.

OnemeHTbl 1 6aTapen, oTBevawoulme TpeboBaHNAM 7.4.9. AO/MKHbI UCNbITbIBATLCA M OLEHUBATLCA Cre-
LyowmnMm obpasom.

a) OueHKyY Uan UcnbliTaHUA Ha BOCM/IaMEHEHNEe VMCKPOI crieAyeT NPOBOAUTbL Ha BHEWHUX BbIBOAAX 3fe-
MeHTa unn 6atapeun. Ecnu nocnegoBatesibHO C 3/IEMEHTOM Unu 6aTtapeeil BK/IIOYEHO TOKOOrpaHUYMTeIbHOE
YCTPOWCTBO 1 UX coefunHeHne oTBevyaeT TpeboBaHUAM 6.6. MCNbITAHUA UAN OLEHKA A0/KHbI MPOBOANTBLCSA C
y4yeToM 3TOro ycTpoiicTBa.

Ecnn anektpoobopypoBaHue COAEPXNUT 3/IEMEHTbI, KOTOPble He AO/KHbI 3aMeHATbCA BO B3pblBOONac-
Holi aTmMocdepe, ucnbiTaHNe UCKPOBOro paspsja Ha BblBOAAxX €AWHUYHOIO 3/1eMeHTa He NpPOBOAUTCS, Npu
YCNOBUU, YTO MaKCuMasibHOEe Hanps)XeHne XOJ/I0OCTOro xoha eAMHUYHOro asieMeHTa - MeHee 4 B. n makcu-
MasibHOe HanpshXeHune 1 TOK NepexofHOro npouecca Ha BbiBOAax 3/71eMeHTa He npesblwatT 33 BT.

NMpumeuyaHue 1 - ITa OTMEHA UCTILITAHUS HA VCKPOBO pa3psif Ha BbIBOAAX EANHUYHOTO 3/IEMEHTa OCHOBaHa
Ha TOM, UTO HanpsbkeHue 4 B CIMLWIKOM HU3KOB, YTO6bI BbI3BaTb 3aXMraHue Ayrn npu oTCyTCTBUM UHAYKTUBHOCTH, U B CO-
OTBETCTBUM C KPUBbLIMY PE3VICTUBHOTO BOCT/TAMEHEHUS B MPUIOXKEHUM A AOMYCTYMA MOLWHOCTL 33 BT Kak npousseaeHvie
HanpshxeHWsi U Toka ¢ KoaddpuumeHTom 6e3onacHocTy 1.5 ans rpynnel MC.

Ecnn BHyTpeHHee COMPOTMBJ/IEHME 3/1IEMEHTA UM 6aTapen [O0IKHO 6biTb BK/IOYEHO B OLLEHKY MCKPO-
6€30NacMoCTU. MUMHUMaNIbHOE 3HAaYeHMe 3TOro CONPOTUBJIEHNA AO/HKHO GbITb COOBLEHO UCMNbITATENBHON Op-
raHmsauum. Ecnm nsrotoBuTeslb He MOXET NOATBEPAUTbL MUHUMANIbHOE 3HaYeHWe BHYTPEHHero conpoTuse-
HUS, UcnblTaTeNbHaA opraHu3aunsa foJ/HKHA UCMNOoNb30BaTb A/ OnpeAesieHnss BHYTPEHHEro COMpOTUBEHUS
Han6onee He6GAroNPMSATHOE 3HAYEHME TOKA KOPOTKOro 3aMblKaHWUs U3 pe3ynbTaToB McnbiTaHnii 10 o6pasuos
3N1eMeHTOB UAn 6aTapei, NPUHAB ANA onpeAeneHns BHYTPEHHEro CONpoTUB/IEHNA MakKCUManbHOe 3HavyeHue
HanpshKeHWs X0/I0CTOro Xo4a B COOTBETCTBUU C 7.4.3;

43



FOCT 31610.11-2012/1EC 60079-11:2006

b) MakcumanbHas TemnepaTtypa NoBePXHOCTM [0/KHA OnpeaAenaTbCcsa cneayowmum obpasom. Bece BHelwl-
HVe MO OTHOLLIEeHMIO K 3/IeMeHTY unu 6atapee TOKOOrpaHUYUTesbHble YyCTPOWCTBa criefyeT 3aMKHYTb. Jllo60oi
BHELWHNI KOXYX (6YMaXHbIlA, MeTanim4yecknii nam T. n.), He COCTaB/IAKWMNIA YacTb CamMOil 06ONOYKN 31eMeH-
Ta. NpU UCNbITaHUSAX J0/DKEH BbiTb YyaaneH. B kauecTBe 3Ha4YeHUs TemnepaTypbl NPUHMMAOT MakCcMManibHoe
3HayeHne, U3MepeHHOe Ha BHelHeli 060/104Ke KaxAoro asiemeHTa unn 6atapeun. MicnbiTaHne NPOBOAAT Kak
C BHYTPEHHMMMN TOKOOTrpaHU4nTebHbIMW YyCTPOCTBaMM, Tak U NPU UX 3akopaymBaHuu, Ha 10 anemeHTax wm
baTapesx B Kaxgom cnyyae. OT U3rotoBuTensa asieMeHTa nam 6atapen A0/MKHbI O6bITb NoNyyeHbl 10 o6pasuos
C 3aKOPOYEHHbIMU BHYTPEHHMMM TOKOOTpaHNYNTENbHBIMWU YyCTPOicTBaM/ BMeCTe CO crneynasibHbIMU UHCTPYK-
LMAMMN AN NpefocTepexeHnssMn, Heobxoa4uMbIMY A1 UX 6€30MacHOro UCMOb30BaHUSA U UCMbITaHUSA.

MpumeuyaHune 2 - TNpu onpeseneHnn TeMnepaTypbl NOBEPXHOCTY 6aTapen He NPYHUMAKOT BO BHUMaHWe BIvisi-
HVE BCTPOEHHbIX 3alMUTHBLIX YCTPOWCTB, HanpuMep, NpeaoxpaHnTesniei i PTC- CONpOTUBIIEHNIA, TaK Kak OLEHNBaeTCs
BO3MOXHOCTb BHYTPEHHEr0 NMOBpexaeHusl, HanpymMep HapyLleHne pasgeneHus.

MpumeyaHue 3 - [pu onpedeneHU MakCMMasIbHOW TemrnepaTypbl NMOBEPXHOCTU GaTapeun, COCTOsLE U3 He-
CKOJIbKNX 3/1eEMEHTOB, €C/IN 3/1eMeHTbl COOTBETCTBYHOLLMM 06Pa3oM paszefieHbl Mexy CO60l, TO/bKO OAVH 3/1IEMEHT AO0/MKEH
6bITb 3aKOPOYEH B faHHbI/i MOMEHT BPEMEHU A/151 onpesesieHnst MakCMasibHOM TemnepaTypbl MOBEPXHOCTU. (3ro OCHOBaHO
Ha TOM. YTO KpaiiHe Ma/IoBePOATHO, YTOObI MPOU3OLLIO KOPOTKOE 3aMblkaHue 601ee YeM OAHOro a/ileMeHTa OHOBPEMEHHO).

10.5.4 VicnblTaHue noj gasrieHnem o060/104kM batapeun

10.5.4.1. MeToAnKa UCNbITaHUA

MAaTe o6pa3uoB 060/104KN 6aTapen NCNbITbIBAIOT NOA AaBaeHneM A5 onpejeneHns AaBeHns copoca.
[aBneHue npukniagbiBaloT BHYTPY 060/IOUKM M MOCTEMEHHO YBENIMUYMBAIOT, Noka He npowusoliget cé6poc. Mak-
cumanbHoe faBrieHne cbpoca pernctpmpytot. OHO He AO/MKHO npeBbiwaTtk 30 kMa.

MakcumanbHOe 3aperncTpMpoBaHHOe faBsieHue cbpoca npunararoT K o6pasly 060/104kn HaTtapen B
TeyeHne He MeHee 60 c. B TeyeHne yka3zaHHOro BpeMeHW He [0/XHO 6biTb NageHns gasneHuA. Mocne uc-
nNbiTaHNA o6pasel, fOMKEH NPONTH BU3yasbHbIA ocMoTp. O6pasel, He AO/KEH UMEeTb BUAUMbBIX MOBPEeXAeHWi
W ocTaTouHol Aedopmauunu.

Ecnn pacctosaHua BHYTpu 060/104kM GaTapen COOTBETCTBYIOT 3HAa4YeHUsAM M3 Tabnumubl 5. ucnbitaHue
nasneHnem obpasua, KOTOpbI Npolwen ncnbiTaHne Ha TennocTolikocTb No IEC 60079-0, He TpebyeTcA. Ecnun
paccTossHNA BHYTPU 060/104YKM COOTBETCTBYIOT 3HAUYEHUAM U3 NpUIoxeHus F. Heo6xo4MMO NPOBECTU UCMbITa-
HVWe faBneHVeM Ha o6pasle, KOTOpbI/ NpoLlesn UCNbliTaHWe Ha Ten/IOCTONKOCTb, U AONOMIHUTE/IbHO, ec/Kn 3TO
nepeHOCHOe yCTPOWCTBO, NPOBECTU UCMbITaHWe copacbiBaHnem no IEC 60079-0.

10.6 MexaHuyeckue ucnbliTaHMA
10.6.1 3aNMBOYHbIA KOMNAayHA

Mpn ucnbiTaHUN NEPrneHANKYNAPHO MOBEPXHOCTU KOMMayHAa C MOMOLbIO KPYr/10ro MetasiJIn4eckoro
CTEepPXHA AnaMeTpoM 6 MM C rnagkum njoCKMM KOHLOM B TedyeHme 10 ¢ gonxHa 6biTb npunoxeHa cuna 30 H.
B pesynbTaTe McnbITaHWA He A0/KHbI HabnlOAaTLCA MOBPEXAeHUs, ocTatoyHasa gedopmauuna nam nepemMe-
LweHnsa komnayHga 6osee yem Ha 1 mMm.

Ecnn komnayHpg nmeeT CBOOGOAHYIO MOBEPXHOCTb, TO HEOOXOAUMO rapaHTUpOBaTb, YTO OH sAB/SieTCA
NPOYHbLIM, HO He XPYNKUM. MMOBEPXHOCTb KOMMayHAa [0J/IKHa noaseprartbCA OOHOMY W3 cnefyuWwunx ucnbl-
TaHW. npoBoguMoMy npu Temnepartype (20 + 10) °C ¢ ncnosib3oBaHUEM UCMNbITaTe/IbHOTO 060pyAOBaHMUS,
yKasaHHoro B npunoxeHuun C IEC 60079-0:

a) Ans rpynnel | Tam. rge 3a/IMBOYHbIN KOMMayH/ o6pa3yeT yacTb BHelHel 060104KkM U UCnonb3yeTcs
ANA UCKIIOYEeHUA AOoCTyna B3pbIBOONACHON cpefbl, UCNOAb3YIOT MUHMMabHYO aHepruto yaapa 20 [x;

b) BO BCeX OCTa/IbHbIX C/ly4yasXx UCNO/b3YIOT MUHUMa/IbHYIO 3Hepruo ygapa 2 Jx.

KomnayHg He fo/hKeH MMeTb MOBpexXAeHWUn 1 ocTaTouHbIX gedopmaumnii. lonyckaloTcsa HesHavyuTenb-
Hble TPeLnHbI.

10.6.2 l'epmeTn3aums 31eMEHTOB nepes 3a/IUBKO

Ecnn HeobxoAuma 3annBKa 3/1eMEHTOB KOMMNayHAOM WM 3a/vMBKa MOXET nonacTb BHYTPb 3/1eMeHTa 1
HapywnTb 6€30MNacHOCTb, HEO6XOAMMO BbIMOMIHUTL CreAYlOLlLee UCMbITaHWe Ha NATU o6pas3uax Kaxaoro asne-
MeHTa [0 3a/INBKN.

McnbiTbiBaeMble 06pasLbl C MCXOAHON TemnepaTypoli (25 * 2) °C Heo6X04MMO MTHOBEHHO MOrPy3nTb B
BOoAy € Temnepatypoii (50 + 2) BC Ha rny6uMHy He MeHee 25 MM Ha 1 MUH. YcTpoiicTBa cuMTalTCsa yA0B/eTBO-
PAOLWUMN YCIOBUAM UCNbITAHUA, €CQIN BO BPeMS UCMbITaHNA 13 06paslia He BblAeATCA Ny3blpbKu.

44



FOCT 31610.11-2012/IEC 60079-11:2006

10.6.3 Meperopoaku

MNeperopoakun AOMKHbI BblAepXMBaTb ycunne 30 H. NpuaoxeHHOe TBEPAbIM UCMbITATE/IbHbIM CTEPXHEM
AnamMeTpoM 6 MM. Ycunve npuknagbiBaloT NPUMeEpPHO MO LeHTPY Neperopofky B TeueHve He meHee 10 c. He
[OJHKHO 6bITh AehopMaLmnmn Neperopoakun, Kotopas Morsa 6bl HAPYLWUTL ee LesIOCTHOCTb U MPUrogHOCTb AJis
nocsiefytoLwero MCnonb3oBaHus.

10.7 icnblTaHMA 3/1eKTPOO6OpPYyAOBaHUSA, coaepXallero Nnbe3oasleKTpnuyeckne yctpomncrea

/I3MepsoT eMKOCTb YCTPOMCTBA U HanpshkeHne, BO3HUKalLWee B HEM. Kora AOCTYMHY Npu akcnayarta-
L1 YyacTb 060pyAOBaHUA MCNbITLIBAIOT Y4apoOM B COOTBETCTBUM C MapameTpamMu, NpuBeAeHHbIMU B Tabnuue
8 (rpadha «Bbicokas») IEC 60079-0 npu Temnepatype (20 = 10) °C ¢ ncnosib3oBaHMEM UCNbITaTENIbBHOTO 060-
pyfoBaHus no npunoxeHuto C IEC 60079-0. MNMpuHMMaeTcs 60/1ee BbICOKOE 3HAUYEHME HaNPSHKeHUs U3 ABYX
MCcnblTaHN Ha ogHOM obpasLe.

Ecnu anektpoo6opyaoBaHune, cofepxaliee Nbe3oaneKTpuyeckoe yCTpPoOicTBO, NpefoxXpaHeHo OT nps-
MOr0 MeXaHW4YecKoro BO34eNCTBMSA, UCMNbITbIBAIOT YAapOM NpefoxXpaHuTelbHOe YCTPOCTBO Npu pacnosioxe-
HUWN 3M1eKTpoobopyaoBaHNA M NpPefoXpPaHUTeNIbHOTO YCTPOMCTBa B MOJIOXKEHUW, NPeAyCMOTPEHHOM W3roTo-
BUTENEM. DHEPTUs, HaKOM/IeHHass eMKOCTbIO KpucTannia npu MakCcMasrlbHOM U3MEPEeHHOM HanpsikeHuwn, He
[O/DKHa npeBblwaTb, M*0XX, AN 31eKTPoo6opyA0BaHUA:

- rpynnsl |- 1500:

- nogrpynnsl HA- 950:

- noadynnel Il B - 250;

- nogrpynnel HC - 50.

3awnTHble ycTpolicTBa, NpefoxpaHsiiouiMe Nbe3oasieKTpuyeckne ycTpolicTBa OT MPSMOro mMexaHuye-
CKOro BO3JENCTBUSA, a TakxXe orpaHuuYMBarLMe BblAeNneHne 3anaceHHol Nbe3o3NeKTpUYecknM yCcTpolicTBOM
3HEeprumn, He AO/HKHbI paspylwaTbCsa Npu ygape n TeM caMbiM HapylaTb BUJ B3pbiBO3aLUThI.

Ecnu anektpoo6opysoBaHme He06X0A4MMO 3alNTUTL OT BHELWWHEr0 MeXaHN4yeckoro Bo3aencTeus, 4tobsbl
He AOoNYyCTUTb NPEeBbIWEHNS YKa3aHHbIX 3HAYEHWI yAapHOI aHeprumn, ero Heo6Xxo4MMO MapKMpPoOBaTb 3HAKOM
«X» 1 B CONPOBOANTENIBHOW AOKYMeEHTaLUM OroBOpUThb cneynanbHblie YCN0BUA ero 6e30nacHOro npuMeHeHus
B cooTBeTCcTBMU 29.2 (nepeuuncnieHune i) IEC 60079-0.

10.8 McnbiTaHWsl AUOAHBLIX 6apbepoB U WYHTOB 6€30MacHOCTM

Bapbepbl 6€30NaCHOCTU UAN WYHTbI AO/TKHbI BblAEPXUBaTh BO3A4ENCTBYE NEPEXOAHbIX NPOLECCOB, YTO
NOATBEPXAAETCS UCMNbITAHUAMUN UX INEMEHTOB.

PesuncTopsbl, cunTalLwmecs HeNnoBpexAaeMbIMUN, A0/KHbI paccMaTpmMBaTbCsA Kak BblAepXusatoLlme nto-
6ble NepexofHble NPOLECCHI, BO3MOXHbIE A/151 YKa3aHHOT0 UCTOYHUKA NUTAHKUS.

Avoabl Npy MUHMMAaNbHOU TeMnepaType OKpyXaruwel cpefbl AO/MKHbI BblAEPXUBATb TOK. 3HAYEHUE
KOTOpPOro onpegenseTcs AeneHNeM amnauTyAHOro 3HavyeHus HanpsbkeHns Um Ha cymmapHoe 3HayeHue co-
NPOTUBJ/IEHWI NPefoXpaHUTessi U HEMOBPEXAAEeMOro pe3ncTopa, ec/iu OH BK/IIOYEH MOc/efoBaTeslbHO C npe-
AoxpaHuTtenem. MpoBepPKy BbINOMHEHUS YKa3aHHOIO TPEGOBAHUSA OCYLLECTBASOT NM6G0 No crneymudukaunum ns-
roToBUTENSA. NGO MO pe3ynbTaTam yKasaHHbIX HUXE UCMbITaHWIA.

K gvoay Kaxaoro tuna B NpsiMOM HanpasieHun (4N cTabuUTPOHOB - B 06paTHOM HanpasB/ieHUK) He-
06X04UMO NPUMOXNTbL NSATb MPSAMOYTONbHbLIX UMMYNbCOB TOKA, ANNTE/IBHOCTHI0 50 MKC KaxX/blil, NOBTOPSEMbIX C
MHTEepBasioM 20 Mc. AMNANTYAa UMMYNbCa AO0/IKHA PaBHATLCA aMNINTYAHOMY 3Ha4yeHUto HanpshkeHusa Um. ge-
NIEHHOMY Ha 3HaYyeHWe CONPOTUBMEHNSA NPEAOXPAHUTENS B XO/IOAHOM COCTOSIHUM NPU MUHMMAasIbHOU Temnepa-
Type OoKpyxatLiei cpegpbl (NHOC CONPOTUBMEHNE NOC/EA0BATENIbHO BK/IHOUYEHHOTO pe3ncTopa npy Haianumm ero
B Uenu). Ecnu gaHHble N3roToBUTE A NOKasbIBatoT, YTO NpeApa3pbiBHOE BPEMS NpefoXpaHuTens npu 3ToM TOkKe
60nble 50 MKC, WNPUHY UMNYyNbCca CefyeT UBMEHUTL, UTOGbI peasn3oBaTthb AeiCTBUTE/IbHOE NpeapaspbiBHOE
Bpems. Ecnv npeapaspbiBHOE BPEMS HE MOXET 6bITb NOSYYEHO U3 AaHHbIX U3rOTOBUTENS, CNefyeT UCMbITaTb
10 npegoxpaHnTesneil Npu pacieTHOM 3Ha4YeHUM ToKa 419 U3MEPEHUA COOTBETCTBYIOLWEro eMy NpeapaspbiBHOTO
BpeMeHu. MonyyeHHOe 3Ha4YeHUe cregyeT UCMO/b30BaThb B C/lyyae, eC/IM OHO npeBblwaeT 50 MKC.

HanpsixeHune Ha Anoae AO/MKHO U3MEPATLCA A0 U MOC/E 3TUX UCNbITAHWUIA NPU UCNbITATE/ILHOM TOKe, YKa-
3aHHOM M3roTOBUTEsNIEM 3/1EMEHTA. I3MepeHHble 3HaYeHNS HaNPsHXXEHUSI He JO/IXHbI OTnYaTbCca 601ee YeM Ha
5 % (3HaueHue 5 % BK/HOYAET NOTPEWIHOCTU UCMNbITATENILHOrO 060PYA0BaHMSA). Hanbobluee 3HaUYeHMe Hanps-
XEHWS. OTMEYEHHOE BO BPEMS UCMbITAHWUIA, OMXHO UCMO/Ib30BaTLCA Kak aMnauTyAHOe ANA CEPUM MMNY/IbCOB,
npuknagblBaembIxX, Kak ykazaHo Bbllle, K 1H060My MO/ynpoBOAHUKOBOMY YCTPOCTBY OrpaHu4eHmns Toka. Mocne
MCNbITaHWiA 3TU YCTPOIiCTBA CefyeT CHOBa NPOBEPUTL Ha COOTBETCTBME CreumduKaLm n3roToBUTeNs.
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UTo6bl MokasaTb NPUrOAHOCTb BCEro psga M3Aefnii, NPpOM3BOANMbLIX KOHKPETHbIM U3rOTOBUTE/NIEM, He-
06X04MMO MCMbITaTb NPY 4AHHOM HaMpPsXXeHUU TOMbKO TUMNUYHBIY 06paseL,.

10.9 MicnbiTaHna kabensa Ha pacTsXeHue

cnbiTaHusi cnegyet NPOBOAUTL C/eAY W UM 06pa3om:

- K Kabento Heo6Xo0A4MMO MPUIOXKUTL pacTsruBatolee ycunue 30 H B HanpaB/ieHWn ocu KaGenbHOro
BBOJa 3/1eKTPo060pyA0BaHUSA B TeYeHne He MeHee 1 y;

- fJonyckaeTcsi cMmelyeHre 060/104KM Kabessi, HO He AO/DKHO HabaaTbCs BUAMMOIO CMeleHus Bbl-
BOJ0B:

- AaHHOE WCMNbITaHWe He AO0/IKHO MPUMEHSATLCA K OTAENbHBIM NPOBOAHMKAM, KOTOPbIE MOAK/IOUYEHbI NO-
CTOSIHHO U He SIB/SOTCA YacTbio Kabens.

10.10 VcnbiTaHMa TpaHcdhopMaToOpoOB

TpeboBaHne K 6e30NacHOMY 3/IEKTPUYECKOMY pa3fenieHuto 6yaeT BbINO/IHEHO, eCNn TpaHchopmaTop
npoigeTt KOHTPOJIbHOE UCMbITaHMe, YyKa3aHHOe HMXKe TUMOBOe UCMbITaHWe 1 3aTeM BblAEPXUT UCMbiTaTeNlbHOe
HanpshkeHue (cm. 10.3), paBHoe 2U + 1000 B nnmn 1500 B (U - camoe BbiCOKOE HOMWHa/IbHOE HanpsxeHue
No60oM ncnbiTyemoit o6MOTKM), B 3aBMCUMOCTU OT TOro, Kakoe 3HayeHue 6Gonblue, mexay Nto6oli o6MOTKOM
(o6mMOTKamu), nuTarowein (NuTaroWmMmMmn) nckpobesonacHble Lenu, n BCEMU APYrMMyu o6MoTKamu.

BxogHoe HanpsikeHue ycTaHaB/MBalOT MO HOMMHaNIbHOMY HanpsbkeHwWto TpaHcdopmaTopa. BxogHoli
TOK lO/IXeH ObITb yCTaHOB/EeH Ha 1,7 /n +10 % npepoxpaHuTensa UM JO/KeH 6biTb paBeH MakCUMasibHOMY
HenpepbIBHO NpoOTeKaloLWweMy TOKY, KOTOPbIA MOXeT NPOXoAUTb Yepe3 aBToOMaTUYeCKUl Bblk/toYaTeNb, He Bbl-
3blBas ero cpabatbiBaHUS NMpW yBe/IMYEHUU Harpy3kum Ha BTOPUYHble 0OMOTKM. ECnn yBenuuyeHue Harpysku
OrpaHMyeHoO BO3HNKHOBEHMEM KOPOTKOrO 3aMblKaHUS Ha BCeX BTOPUYHbIX 06MOTKax, NCNbiTaHUe cnefyeT nNpo-
[O/DKUTb C HOMUHA/IbHbIM BXOAHbIM HarnpshXeHneMm U MakCUMasibHbIM BXOAHbIM TOKOM, MOJIYYEHHbIMU B 3TUX
yCNoBUAX.

VicnbiTaHne NpoBOAAT He MeHee 6 YacoB WK A0 cpabaTblBaHUS HEBO3BPATHOrO TEMJ/I0OBONO pacuensisio-
wero ycTtpoiictsa. Mpu ncnonb3oBaHUM TENNOBOrO pacuensstolwero ycTpoicrea ¢ aBToMaTnyeckum BO3Bpa-
TOM BpeMs UCMbITaHUA AO/DKHO ObITb He MeHee 12 yacoB.

Ana TpaHcdopmaTtopos Tvna 1 1 2. a) Temnepatypa o6MOTKM He A0JHKHa NpeBblwaTb 4ONYCTUMOe 3Ha-
YyeHWe AN faHHOro knacca msonsauum no IEC 60085. TemnepaTypy 06MOTKM M3MePSAIOT B COOTBETCTBUM C
10.2.

Ana TpaHcdopmaTtopos Tuna 2. b), ecnn Heobxoanuma n3onAuMa OT 3eM/IM OO6MOTOK, UCNOMb3yeMbIX B
nckpo6e3onacHOW uenu, NpumMmeHseTcs yka3aHHOe Bbllwe Tpe6oBaHue. OAgHaKo, ec/im U30NALMSA OT 3eMNN He
TpebyeTcs, TpaHCcopmaTop cuMTaloT NpoweWwnM UChbITaHne, eC/In OH He BOCM/IaMeHU/CA.

1 KOHTpO]'IbeIe NMPOBEPKN, BbIMNMOJ/IHAEMbIE N3rOTOBUTEJIEM

11.1 KOHTpO/bHblIEe UCTbITAHNA ANOAHbBIX 6apbOpOB 6€30NacHOCTMU
11.1.1 Bapbepbl 6€30MNaCHOCTM 3aKOHUYEHHOW KOHCTPYKLMUKN

KOHTpO/NIbHOE MCMbITaHWe [O0/IKHO NPOBOANTHLCA Ha KaxAoM 6apbepe 6€30MacHOCTU 3aKOHUYEHHOW KOH-
CTPYKUUKN ANS NPOBEPKM NPaBUIbHON paboTbl BCEX 3/IEMEHTOB 6apbepa U CONPOTUBIIEHUSI BCEX NPeAOXpaHu-
Teneii. Pa3pelweHo NCNONb30BaHNE CbEMHbIX BCTABOK A151 NPOBefEeHNsI faHHOT0 UCMNbITaHUS, ecn NCKpobe-
30MacHOCTb COXPaHSAETCA NPU CHATbIX BCTaBKax.

11.1.2 AnoAabl ANA ABYXAMOAHbIX 6apbepoB ypoBHSA «!a»

HanpsixeHve Ha 3aXMMax UOA0B AO/KHO 6bITb U3MEPEHO, KaK YKa3aHo UX U3roTOBUTeNEM, Npu TeMne-
patype okpyxatlLwei cpeabl 40 v MOC/E CAEAYIOWMX UCMLITAHMA KaXA0ro AMoaa:

a) Bo3geiicTBrem Temnepatypbl 150 °C B TeueHue 2 u;

b) MMMy/IbCaMM TOKa B COOTBETCTBMM C 10.8.

11.2 KOHTpPO/bHblEe UCMbITAHMUSA HENOBpeXAaeMblX TpaHcopmMaTopoB

MpyY KOHTPO/IbHbIX UCMbBITAHUAX NPUKIaLblBaeMO€e HanpsXeHne L0/IHKHO COOTBETCTBOBATb 3HAYEHUSAM,
npuBegeHHbIM B Tabnuue 9, rae U - Hanbonbluee HOMUWHa/IbHOE HanpsXeHne 60 NCNbITYeMON 0OMOTKM.
Bpems NpuaoXeHUsa UCNbITaTeIbHOrO HanNpshXeHUsa A0/KHO 6bITb He MmeHee 60 c.
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B KauecTBe afibTepHaTVBbI, UCMbITAHVE MOXET NPOBOAMTLCS C 1.2-KPaTHbIM UCMbITATEIbHBIM Hanpsixe-
HUEM, HO B TeuyeHue 60siee KOPOTKOrO Nepuoga, paBHOro He MeHee 1c.

Mpunaraemoe HanpsikeHne AO0/IKHO 0CTaBaTbCA MOCTOSIHHbIM BO BpeMs UCMNbITaHUs. TOK BO Bpems uc-
NbITAHUSI HE LOJDKEH BO3pacTaTb Bblle OXMWAAEMOr0 3HA4YeHUs AN Uenu U B /ilo60e BPEMsi He JOJIKEH npe-
BbllLaTb AelicTBYlOWee 3HaYeHne 5 MA.

Bo BpeMsi 3TUX UCMNbITaHUI He JO/HKHO NPOUCXOAUTHL NMPO60S U30MALUN MeXAY 06MOTKaMU UAN MexXAay

N 601 06MOTKON 1 cepAevyHNKOM UM IKPAHOM.

Ta6nuuya 9 - HanpsbkeHUs 4151 KOHTPOSIbHBIX UCTbITaHWI HEMOBPEXA3eMbIX TPaHCHOPMAaTOPOB

MecTo NMPpUIOXeHNA ncnbolTaTesIbHOTO
HanpsxeHus

Mexay BXOAHLIMA N BbIXOAHLIMU OG-
MOTKamMu

Mexay /o060 06MOTKOM 1 cepaeyHu-
KOM W1 3KPaHOM

Mexzay Kaxzoi o6MOTKOM, nuTatoLleit
Mckpobe3onacHyto Lenb, 1 1060 apy-
roli BbIXOA4HOW 06MOTKOM

Mexay Kaxao 06MOTKOlM MCKpo6eso-
nacHotri uenu

O dekTuBHOe ncnbiTaTenbHoe HanpsxeHue. B. TpaHcopmaTtopa

CeTeBoro

4 U,
HO He MeHee 2500

2y,
HOHe MeHee 1000

(21/+1000).
HO He MeHee 1500

2y,
HO He meHee 500

meceTeBoro

(2U * 1000).
HO He mMeHee 1500

2y,
HO He MeHee 500

2U,
HO He meHee 500

2y,
HO He MeHee 500

C MEPBUAYHBIMA 1 BTOPUYHBIMA 06-
MOTKaMU o UCKPOBE3O0MacHOM LIENm

500

500

500

500

12. MapknpoBka

12.1 O6wumne TpeboBaHUA

O6bem cBefeHU, ykasblBaeMblX B MapKMpOBKe MCKPO6e30nacHoro 1 CBA3aHHOro afiekTpoo6opygosa-
HUSA. [O/MKEH cooTBeTcTBOBaThL IEC 60079-0. TekcT npeaynpeanTeibHbIX HAAMNWUCEN, ECNIM OHU NMPUMEHSIOTCS,
[onxeH cooTBeTcTBoBaTh 29.8 IEC 60079-0.

Ha anekTpoobopygoBaHue, yaoBrieTBopsiollee TpeboBaHMAM pasgena 5.4. HaHOCAT CUMBOAN «ic». Ecnn
Heob6Xxo4MMO HaHeCTU MapKUPOBKY OA4HOrO U3 APYrux BUAOB 3alnTbl, yKa3aHHbIX B IEC 60079-0. ee HaHOCAT
nocse CUMBOJIA «HO».

MpumeyaHne 1 - 18 CBA3AHHOIO 3/1eKTPOOOOPYAOBAHUSA CUMBOSIbI «EX ia». «EX ib» nm «Ex ic» («ia». «ib»
NN «iC». eCnNn cuMBON «EX» yxKe HaHeCeH) J0/MkHbI ObITb 3ak/04HeHbl B KBagpaTHble CKOOKM.

MecTo MapkMpoBKM BCeX OTHOCALWMNXCS K uckpobesonacHocTu napameTpos, Hanpumep Um, Lr Cit La. CO
M T. N., BbIGUPAKT N3 NPaKTUYECKNX COOBPaXKEHUIA.

NMpumeyaHue 2 - CTaHgapTHble CUMBO/bI /1A UCMNOMb30BaHMSA B MapKUpOBKe 1 JOKyMeHTaUMN npuBeaeHbl B
pasgene 3 n B IEC 60079-0.

Mo NpakTU4YeCcKUM coOobpaxeHUAM MOXeT OblTb OrpaHMYEHO WIN UCKIKOYEHO MCMO/Ib30BaHWe KypcuBa
MWW NOACTPOYHbBIX 3HAKOB M NCMO/1b30BaHO YNpOLeHHOe HanncaHne cumeonos, Hanpumep UQemecto UQ

Ecnun anektpoo6opygoBaHue cooTBeTCTByeT TpebosBaHusAM 6.1.2. nepeuncrieHve a), yka3biBalT ypo-
BeHb IP.

Ecnun anektpoo6opygoBaHue oTBevaeT TpeboBaHnAM 6.1.2. nepeyncrneHne c), ero MapkMpylT 3HaKoM
«X» B COOTBETCTBUM C TpeboBaHnAMM 29.2, nepeumncneHue i) IEC 60079-0.

Vickpob6esonacHoe 3/1eKTpoobopyfoBaHNe C LeIIMU YPOBHSA «iC». B KOTOPOM OrpaHnyeHne nepexogHblx
npoLeccoB OCYLeCTBNSAETCA Ha BHELWHMX MO OTHOLWEHWNIO K 9N1eKTPoo60opyA0BaHNI0 UCTOYHMKAX, MapKnpyoT
3HaKOM «X» B COOTBETCTBUW C TpeboBaHnAMK 29.2. nepeuncneHue i) IEC 60079-0.

Ecnun anektpoo6opyaoBaHue He cOOTBeTCTBYeT TpeboBaHUAM 6.3.12. ero MapkupyroT 3HaKOM «X» B CO-
OTBETCTBMU C TpeboBaHnAMMK 29.2. nepeuncnerHune i) IEC 60079-0.

Ecnwn anektpoobopygoBaH/e HE06X04MMO 3alNTUTbL OT BHELWWHEro MexaHN4yeckoro Bo3encTeus, 4tobsbl
He AONYCTUTb NpeBbllWeEHNA yKa3aHHbIX 3HavyeHWi (10.7) yaapHoOl aHepruun, ero Heo6xo4MMO MapkmpoBaTb
3HAaKOM «X» U B CONPOBOAMTENIbHON AOKYMEHTaL NN OroBOPUTh CreynanbHblie YC0BUA ero 6e30nacHoro npu-
MEHeHNs B COOTBETCTBMM C 29.2. nepeuncneHune i) IEC 60079-0.
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12.2 MapKknpoBKa cpeacTB COefuHEeHUs

CoeANHNTENbHbIE CPEACTBA, KNEeMMHble KOPOGKW, BUMKA U PO3ETKU MCKPO6e30MacHOro U CBsA3aHHOro
3M1eKTPO06OPYA0BaHNS, AO/MKHbI 6bITb YUETKO NMPOMapKUpoBaHbl U AIETKO UAEHTUGUUMpoBaTbCs. Ecnu ans
37Ol Lein NCNOoMb3YyIT LUBET, TO 3TO AO/IKEH 6bITh r0/y6bIM.

Ecnu yacTv 3neKkTpoo6opyAoBaHUA UM pasfindHble annapatbl COeAUHeHbl MexAay co6oii ¢ NoMoLbio
pas3bemoB, NnocsiegHue JOMXHbl 6blITb MAEHTURULMPOBaHbI, Kak COAepKalline ToNbKO MCKpo6e3onacHble Lenu.
Tam. rge ons 37O Lenu UCNosb3yloT UBET, OH A0JKEH 6biTb roy6bIM.

[onoNHUTEeNbHO AO/MKHA 6bITb 06ecneyeHa f0CTaTOUYHAA U NOHATHAs MapkKUpOBKa C Lefblo rapaHTum
NpaBUMbLHOFO COeANHEHNS ANsi Beeli uckpobeaonacuoi Lenu B LLesioM.

NMpumeyaHune - [ns 3Toi Lenyu MOTyT NOTPEGOBATLCS AOMNOMHUTE bHBbIE TABNIMUKN HA COEAVHUTENbHBIX Cpes-
CTBax WM OKOMO HUX. EC/IM NPaBu/IbHOCTb COEAVHEHVISI HE BbI3bIBAET COMHEHUIA, fOCTATOYHO Tab/IMUKUN Ha 3M1EKTPO060-
pyaoBaHuu.

12.3 NpepgynpeanTenibHble HaANUcCKu

Ecnun Ha o6opyfoBaHMe HEOOGXOAMMO HAHECTU KaKyk-nn6o 13 crnefyrwmx npegynpesuTernibHbIX Haj-
nuceii. TekcTt U3 Tabnuybl 10 nocne cnoBa «MPEAYNPEXAEHWE» MOXHO 3aMeHATb TEXHWYECKN 3KBUBa-
JIEHTHbIM TEKCTOM. HeckoNbKo npeaynpeanTesibHbIX HAANMUCENR MOXHO 06beANHATb B OAHOI 3KBUBANEHTHOM
npepynpeanTenbHO Hagnucu.

Tabnuuya 10 - TekcT nNpedynpeavTesbHbIX Hagnucei

Pasaen NPEAYNPEAUTENbHAS HAAMUCH
a) 7.4 NPEAYNPEXAEHUE - UCMNONIb30OBATb TOJ/IbKO BATAPEMN YYYYY!
(rae Y - HavMeHoBaHVe U3roToBuTeNel 3/1IEMEHTOB WK TVUMN 3N1eMeHTa Wn 6atapen)
b) 7.4.7 MpepynpexaeHue - HE SAMEHATb BATAPEIO. EC/I BO3MOXHO
MPUCYTCTBUE B3PbIBOOMNACHOW CPE[bI!
c) 7.4.8 MpeaynpexaeHve - HE 3APA)XXATb BATAPEIO B OMACHOW 30HE!

12.4. MprvmMepbl MapKUPOBKU

Hwuxe npuBeaeHbl NPUMeEPbLI MapKUPOBKMU.

a) VickpobesonacHoe anekTpoobopyaoBaHve b) Vickpobe3onacHoB 3/1eKTpoobopyaoBaHue, npeaHasHaueH-
HOe AN51 NOAKNIOHEHNS K pyromMy 060pyA0BaHuio
C TOME LTD ( KomnaHus) M HULOT
PAGING RECEIVER TYPE 3 TRANSDUCTEUR TYPE 12 (MNpeo6pasoBatens Tuna 12)
(MelopKNHroBbIN NPUEMHUK Tna 3) Ex ib IIB T4
Exiall T4 ACB No: Ex98’*"*
-25 "C STaS+50"C Lfio pH
ABC Ex 95**** . 1200 pF
Serial No. XXXX (CepuiiHblii Homep XXXX) Uf 28v
If 250 mA
Pf: 1.3W

MpumeuvaHue -Ta - TemnepaTypa OKpyXatoLen cpegpl

c) CBsi3aHHOe 3/1eKTPO06opYyJ0BaHME d) CBsizaHHOE 3/1eKTPO06GOPYAOBaHNe CO B3PbIBOHEMPOHN-
LaemMoli 060/104KO

J SCHMIDT A.G. PIZZA ELECT. SpA
STROMVERSORGUNG TYP 4 Ex d [ia] B T6

[Exib] 1 ACB No: Ex98"***
ACB No. Ex98* *** Um: 250V P0:0.9W
Um: 250 V PO:0.9W Ua:24V/,,: 100 mA
la: 150 mA Ua: 24V Ca:0.31pF LO: 15 mH
Lg:20 mH C,,: 5,5 pF Serial No.XXXX
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e) VickpobeaonacHoe 3N1eKTpoo6opyaoBaHNe C LeNbKTC»

M HULOT

TRANSDUCTEUR TYPE 12 (Mpeo6pa3oBaTens Tvna 12)
Ex »c1IB T4

ACB No: Ex05***

U: 28V

K 250 TA

vr °

MpumeuvyaHne - ACB - HasBaHVe UK 3HaK NCMbITATe/IbHOWN OpraHmn3aumm.
13 lokymeHTauud

MosicHUTeNbHaA AOKYMeEHTaLWs A0J/IKHA BKIOYaTb MHCTPYKLUM B COOTBETCTBUMWU C TPeGOBaHUAMU pas-
nena 30 'EC 60079-0, a Takxke cnegytowyto MHopMaLuio:

a) afiekTpuyeckme napameTpbl 060pyA0BaHUA:

1) ANA UCTOYHUKOB MUTAHUSA - BbIXOAHbIE AaHHble, Hanpumep KO, /0. PO 1, ecnn HyxHo. Ca. LO n/nnun
ponyctumoe cooTHoweHue LQRO:

2) 4NA NPUEMHUKOB 3HEPrnmn - BXOAHble AaHHble, Hanpumep U, X P . C-, uncooTHoweHue L/Rt

b) no6ble cneynanbHble Tpe6OBaHUA MO YCTAHOBKE N UCMNO/Ib30BaHULO;

MpumeyaHune - KOHTPO/bHbI YepTeX - pekoMeHAyeMasi hopma 06beAUHEHUA NHOPMALIMK O MOAKIHOHEHUN
1 creuyasbHbIX TPeGoBaHWA Mo MOHTaXY U KCM/yaTaumm.

C) MakcumanbHoe 3HadyeHne Um KoTopoe MOXeT 6biTb MPUIOXEHO K 3aXMMaM UCKPOOMacHbIX Lenen
NN CBA3AHHOTO 3/1eKTPO06OopyA0BaHUS;

d) nobble cneunanbHblie YC0BUA, KOTOpble NMPUHATBLI NPy onpegeneHnn Buga 3awuTbl, HanpuMep, 4To
HanpsXeHne [O/HKHO MocTynaTb OT 3aWMTHOro TpaHcopmartopa wau yepes ANOAHbIV 6apbep 6e30nmacHo-
cTu;

e) CoOOTBETCTBME UM HECOOTBETCTBME TPpeboBaHUAM 6.3.12.

O 0603HavYeHne NOBEPXHOCTU 060/I0UYKN B C/yyae, ec/aim OT 3TOro 3aBUCUT UCKPO6E30NacHOCTb;

) cpepa, B KOTOPOi MOXeT NCMONb30BaTbLCS 3NekTpoobopyoBaHue;

h) ecnu npumeHsieTca npunoxeHne F, B JOKYMeHTaUUM AOMKHbI 6biTb YKa3aHbl CTeNeHb 3arpA3HeHns un
YypOBEHb MepeHanpsXeHus.
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MpunoxeHne A
(o6s3aTenbHOE)

OueHka MCKPO6E30MacHOCTU 3/1EKTPUUECKUX Lenei

A.1 OCHOBHble KpUTEPUN

WckpobesonacHas Lenb Jo/MKHA YA0BNETBOPATL TPEM OCHOBHbIM Tpe6oBaHUAM:

a) He BblI3bIBaTb UCKPOBOrO BOCM/IAMEHEHUS MPU UCTIbITAHUN LIEMW UMW €€ OLIeHKe B COOTBETCTBUM C TPeBOoBaHNAMMN
pasgena 10 gnsa ykasaHHOro ypoBHS Lienu (CM. pas3faen 5) v rpynnbl 31ekTpoobopyaoBaHns (CM. pasgen 4);

b) He BbI3blBaTb BOCM/IAMEHEHWS OT TEM/I0BOrO BO3AeliCTBUSA. TemnepaTypHbIli knacc nckpotesanacHoro o6opyAo-
BaHWA J0/KeH ObITb onpeaenieH B cOOTBETCTBUM € 5.6 1 pasgenom 5 IEC 60079-0. TemnepaTypHas knaccugumkaums He
[0/DKHA MPUMEHATBCA K CBA3aHHOMY 3/1eKTPO060PYA0BaHMIO;

C) nckpobesonacHas Lernb A0/XHa O6bITb COOTBETCTBYIOLWMM 06Pa3oM OTAeseHa OT APYTUX Lenel.

MpumevyaHuna

1 Tpe6oBaHue, yka3aHHOE B MEPEUNC/IEHUN a) MOXET ObITb BbINO/IHEHO MPOBeAEeHVEM OLEeHKW. 19 3TOro Heob-
XOAVMbI TOYHblE [laHHbIe O HanpshXeHWW, TOKe 1 Takux napameTpax Lenun, Kak eMKOCTb U MHOYKTMBHOCTb Ha rpaHuue
BOCM/1lameHeHusl. B Taknx ycnosusix Lenb MOXeT 6bITb OLeHeHa Kak MCkpobesonacHasi C TOUKM 3peHusi NCKPOBOrO BOC-
niaMmeHeHus.

2 Tpeb6oBaHve, yKkazaHHOe B MepeunciieHn b) MoxeT 6bITb BbINO/THEHO NyTeM OLEeHKM MakCUMasibHbIX TeMnepaTtyp
NOBEPXHOCTY 3/1IEMEHTOB MO VX TEM/I0BOMY PEXMMY UM MaKCUMasTbHOM MOLLHOCTU, KOTOPasi MOXET GbITb K HUM noasese-
Ha B COOTBETCTBYIOLLMX YC/IOBUAX MOBPEXOAEHWNSA.

3 TpeboBaHue, ykaszaHHOEe B NePeYnCrIEHNN C), MOXET ObITb BbINOSIHEHO NyTEM O6ecneyvyeHns COOTBETCTBYHOLLMX
nyTel yTeukn 1 3M1eKTPUYECKNX 3a30P0B, a Takke NpUMeHeHVeM 3/1eMeHTOB, Hanpumep TpaHcthopMaTopoB, TOKOOTPaH-
UNTENIbHBIX PE3NCTOPOB, YA0BNETBOPSIOLLMX TPebOBaHMAM HeMNoBpexaaeMbIX 3/1IEMEHTOB Mo pasgeny 8.

4 TMpy npumeHeHUN koaddmumeHTa 6e3onacHOCTM 1.5 MakCUMasibHble BbIXOAHbIE MapameTpbl NCTOYHMKA NUTaHUA C
MCKPO6E30MacHbIM BbIXOAOM He [J0/DKHbI MPeBbllaTh NapaMeTpbl, YKa3aHHble B XapaKTePUCTMKAX NCKPO6GEe30nacHOCTU U1 Ta-
61MUax. He3aBNCKMMO OT KOHCTPYKLMN NCTOYHUKA NUTaHWS (Npy NPUMEHEHUN PeE3NCTOPOB WY MO/TyNPOBOAHUKOBBLIX TOKOOrpa-
HUYUTENbHBIX YCTPOCTB). JOoNoHUTE bHbIE TPEGOBaHUSI K KOMGUHALMM UCTOYHUKOB NUTaHKsA npuBeaeHsbl B IEC 60079-25.

A.2 OuyeHKa C UCNO/Ib30BaHMEM XapakTepuUcTUK nckpobesonacHocTn u tabnuuy

Ecnu uenb, oueHnBaeMasi Ha MCKpPo6e30nacHOCTb, NPUGAMKXAETCS K MPOCTOW Lenu, 4715 KOTOPOI NMeeTCst aTasIoH-
Has 3aBUCUMOCTb, TO MpPU NPOBEAEHNN OLEHKN HYXXHO MCMOMNb30BaTb XapaKTepUCTUKN MCKPOOEe30MacHOCTU. yKasaHHble
Ha pucyHkax A1-A.6 nnn B Tabnmuyax A.l n A.2. Mpy MCNONBb30BaHNN yKa3aHHbIX XapakTepUCTUK NCKPo6e3onaHocTn m
[AaHHbIX TabnL, AO/KHBI YUUTBIBATLCA BO3MOXHbIE MOBPEXAEeHNS B COOTBETCTBUM C pasfenioMm 5 n KoadhULMEHTbI 1C-
Kpobe3onacHocTu B cooTBeTcTBUM € 10.1.4.2.

Mpu oLeHKe MCKPOGE30NacHOCTU NPOCTbIX ANIEKTPUYECKMX Lieneli 06bIYHO AO/HKHA NPUMEHATLCA crefytoLasi npo-
ueaypa:

- onpeAensitoT camyto He61aronpPUSATHYHO NPaKTUYECKY0 CUTYaLMIO C yYeTOM [OMYCKOB /151 3/1EMEHTOB, KonebaHuii
HanNpPsHXKeHNs NUTaHUSA, NOBPEXAeHWI N30MALMN 1 S1eMeHTa:

-3aTeMm, ucxoAs 13 Tpebyemoro KoadhmLmeHTa MCKPoGe30nacHOCTU. KOTOPbI 3aBUCUT OT Tuna uenu (cm. 10.1.4.2). a
Takxe OT YPOBHS Lienn anekTpoobopyaoBaHus (CM. pasaen 5). NosyqaroT U3MEHEHHY!HO LieMb, KOTOPYH MOXHO OLeHUBaTb.

- MPOBEPSIIOT NPUEMIEMOCTb NapamMeTpPoB MOJyHYEeHHON Lieny cpaBHEHNEM C XapaKTepUCTUKaMy UCKpo6GeaonacHo-
CTW. yKa3aHHbIMN Ha pucyHkax A.1-A.6 nnm B Tabnuuax A.1 n A.2.

MonyyYeHHy0 A48 OLEHKM Lenb MOXHO MUCMNbITbIBaTb C MOMOLLIbIO MCKPOOOPa3yHoLLEero MexaHn3ma, ecnm ucnbitaHie
npeAnouYnTatoT OLeHKe.

MpumeyvaHne - XapakKTepUCTUKN MCKPOBE30MACHOCTW. NpeAcTaB/ieHHble Ha pUCyHKax A1-A6, 1 AaHHble Tabnuy,
Al 1 A.2 NO3BONAIOT OLEHNBaTb NCKPO6GE30MacHOCTb TOMBKO MPOCTbIX Lieneidl. Bo MHOMMX criyyasx nx MOXeT 6bITb TPyAHO
MPUXTEHUTb A1 OLEHKM MCKPO6E30MacHOCTY Lieneli, BCTpevatomMxcs Ha nNpakTuke. Hanpyumep, MHOrMe NCTOYHUKN NUTaHUs
VIMEeIOT HesMHeliHble XapakTePUCTUKM 1 He MOTYT 6bITb OLeHEHbI MO XapaKTeprucTMKam NCKPO6e30nacHOCTK, Tak Kak pUCyHOK
A.1 NOXeT 6bITb MCMOJIb30BaH TOMbKO B C/lyyae, Koraa Lenb npegctas/ieHa a1eMeHTOM uin 6atapeeii ¢ nocnefoBaTesibHO
NOAK/HOYEHHBIM TOKOOTPaHNUMTEIbHbIM PE3NCTOPOM. 0 3TOWM MpUYMHE HeNMHERHbIe Lenu, HanpyMep Lenu NoCTOSHHOro
TOKa, BbI30BYT BOCMN/IaMEHEHME MPu 60s1ee HU3KMX 3HAYEHMAX TOKa, YEM Te. KOTOPble MOXHO NPOrHO3MpoBaTh MO PUCYHKY A.1
Ha OCHOBE HanpsHKeHUs1 XO/TIOCTOro XoJa 1 TOKa KOPOTKOTO 3aMbiKaHWs. B HEKOTOPbIX TMNax He/MHENHbIX Lieneil MakcumMasib-
Hblii JONYCTUMBI TOK [/IOXET COCTaB/IsATb TOMbKO 1/5 OT TOKa, NPO/IH03MPYeMOoro Mo xapakTepucTukam 1McKpobe3onacHoCTU.
Heo6xoanmo y6eamnTbCsi B TOK», YTO OLIEHKM BbINO/HAKOTCS TO/bKO A1 C/lyYaeB, KOrja paccmarpyBaexTas Lenb MOXET ObITb
npeAcTaBneHa OfHOM 13 NPOCTbIX Lienei, A5 KOTOpbIX NpefocTaBsieHa HhopMaums. VIXTelowasca B Hamimm nHdopma-
LM orpaH/yeHa n He MOXET OXBaTUTb BCe MPO6/1eMbl, BO3HUKAIOLLVE MPU KOHCTPYMPOBaHUM NCKpo6e3onacHbIX Lienei.
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A.3 Mpumepbl NPOCTbIX Uenen

a) NnpocTas MHAYKTUBHasA uenb

UTo6bI 60N1€E NOAPOGHO NPOUNNOCTPUPOBAaTL NpPOoLEeaypY OLEHKN MCKPOBGE30MacHOCTU. HYXXHO pPacCMOTPETh Lenb
ANs anekTpoobopyaosBaHna nogrpynnbl HC. COCTOALLYIO M3 UCTOYHUKA MUTAHUA B BUAE 3/1eMeHTa wWin 6atapen Hanpsixe-
Huem 20 B 1 nocnegoBaTeNlbHO YCTAHOB/IEHHOTO HESTOBPEX4aeMOoro TOKOOrPaHNYNTENIbHOIO Pe3NCcTopa ConpoTUBIEHNEM
300 OM. K KOTOPOVi NOAKMHOYEH UHAYKTUBHbIN 371eMeHT conpoTueiieHneM 1100 OM 1 MHAYKTMBHOCTBIO 100 MITH. Kak no-
Ka3aHO Ha pucyHke A.7.

3HayeHuss 300 n 1100 OM - MUHUMasIbHBbIE, @ 100 MITH - MakCUMasibHOe 3HaveHne. HyXHO nNpoBecTun ABe pa3fesib-
Hble OLEHKM: OfHy, YTO6bl Y6eAnTbCS, YTO CaM MCTOYHUK MUTaHUS MCKPOGe30nacHbIN. BTOPYIO - YTOGbI yYecTb B/VsHVE
NoAKMIOYEHHO Harpy3sku. OLeHKy NPOBOAAT criedytoWwymM obpa3om:

1 CTOYHMK nUTaHnA

MocnepoBaTeIbHOCTL OLEHKN:

i) 3HayYeHMe TOKOOrpaHMUYNTEIbHOrO pe3ncTopa ycTaHaB/MBaloT paBHbIM MUHUMaNbHO 300 OM. UYTO COOTBETCTBYET
Hanbonee HebnaronpuATHOMY ciy4ato. Ecnm aToT pesncTop He oTBeuvaeT TPe6GOBaHVAM B OTHOLUEHUW Hemoepexaaemo-
CcTn (cM. 8.4). NpUMEeHeHe OHOro NoBpexaeHusa (CM. pasgen 5) BbI3OBET U3MEHEHME Lenu, Npu 3TOM pe3uctop 6yaeT
CUNTaTbCS KOPOTKO3aMKHYTbIM. [Py TakoM NOBpexaeHnn nuTtaHue 6osee He 6yAeT NCKPOGe30MNacHbIM.

Heob6xoanmo Takke onpeaesiMTb MakCUMasibHOe 3HayYeHWe HanpshkeHus 6atapen B COOTBETCTBUM C 7.4.3. HyxHO
NPVHATb MakCUMasibHOe HanpsbkeHne 6atapen pasHbIM 22 B.

i) MakcManbHbIi TOK KOPOTKOro 3amblkaHusi paBeH 22/300 = 73.3 MA.

MockonbKy Npy 3TOM YCMOBUU Lie/Tlb CTARHOBUTCS OMUYECKON, MpMMeHeHne TpeboBaHuii Pasgena 5 n 10.1.5.2 aaet
M3MEHEHHYIO LieNb, B KOTOPO TOK KOPOTKOrO 3aMbIKaHUs yBesimdeH fo 1,5 * 73.3 =110 MA.

i) N3 Tabmupbl A.1 MOXHO BUAETb, YTO A/1A noarpynnbl HC MUHMMasbHBIA TOK BOCM/IaMEHEHUSA A1 OMUYECKOWA
LLenuy ¢ HanpsbkeHeM UCTOYHUKa NuTaHusa 22 B paBeH 337 MA. VICTOYHMK NUTaHUA B 3TOM C/lydaB MOXET ObITb OLLeHEH Kak
MCKpo6e3onacHbI CTOUKM 3PeHUS NCKPOBOrO BOCM/TAMEHEHWS.

2 MNoakoyeHne Harpysku

MocnepoBaTeIbHOCTL OLEHKN:

i) MakcMmasibHOe HanpshkeHue anemMeHTa unm 6arapen pasHo 22 B. Mockonbky 300 n 1100 OM - MUHUMa/IbHblE
3HaYeHnsl, MaKCMManibHO BO3MOXHbI/ TOK B Harpyske paseH 22/(300 + 1100) = 15,7 MA. Hukakne noBpexaeHns He pac-
cMaTpmBaloT. MOCKOsIbKY pe3nctop 300 OM aABseTCA HenoBpexXxaaeMbIM. a NnoBpexaeHne UHAYKTUBHOrO 3/1eMeHTa B pe-
3ynbTare KOPOTKOrO 3amblkaHUs BefeT K (hOPMMPOBaHMIO PACCMOTPEHHO BbllLe Lienu.

i) na npymeHeHusi TpeGoBaHWii pasgena 5 1 10.1.5.2 He06X0AUMO, UTOGLI NPY KO3 PULMEHTE NCKPOGE30nacHo-
cTn 1.5 ToK uenu 6bi1 yBenuyeH go 1.5 * 15,7 = 23.6 MA.

iii) B coOTBETCTBMU C pUcyHKOM A.4 Ansi noarpynnsbl HC npu nHAyKTMBHOCTU 100 MIH MUHMMasIbHbIV BOCMN/IaMEHSIHo-
LLMIA TOK A/ UCTOYHMKA HanpshxeHnem 24 B paBeH 28 MA. M03TOMy LieMnb MOXET ObITh OLleHEeHa Kak MCKpobesonacHas ¢
TOYUKWN 3PEHUSA NCKPOBOro BOCM/IaMEHEHUS MPUMEHUTENBHO K noarpynne HC.

MpumevyaHunsn

1 /1na HanpsPKeHWI XONOCTOro X0Aa 3HAUNTENBLHO HUXE 24 B criefyeT NPUMEHSTb CXEMyY, YKa3aHHYH Ha pucyHke A.6.

2 MpuBeAeHHbIe Bbile OLEHKM OTHOCATCA K MHAYKTVBHOMY 3/1IEMEHTY C BO3AYLUHbIM cepaevyHuKkoM. Ecnn vHayk-
TVBHbIA 3/1EMEHT MMEET Xesle3Hblli cepaeyHIK, Takne OLEHKN MOXHO paccMaTpuBaTb TOMIbKO Kak NpubnuantenbHble, 1
noTpebyeTcsa UCMbITbIBaTb LEeMNb C NPUMEHEHNEM MCKPOOOpa3ytowWwero MexaHmsama (npunoxeHne B), 4uTobbl yCTaHOBUTb,
SABMISETCA WIN He ABMSETCH Lenb MCKpoOGe3onacHo. Ha npakTuke, ec/iv OueHKa OCHOBaHa Ha M3MEePEHHOM 3HayeHUU
VHOYKTUBHOCTY, MWHUMAaJIbHBIA TOK BOCM/laMmeHeHns (06bl4HO, HO He Bcerga), 60nblue, YeM 3HaveHue, NMoslyYyeHHoe B
pesynbTare OLEeHKN.

b) MpocTas emKOoCTHasa uenb

Llenb, nokasaHHast Ha puUCyHKe A.8. NpeAHa3HayYeHa NpYMeHeHUs B 371eKTPoobopyaoBaHnm rpynnbi . OHa cocTouT
13 nocnegosaTe/lbHO CoeAMHEHHbIX 6aTapen HanpshkeHnem 30 B, HeloBpexAaeMoro TOKOOrpaHNUMTEeIbHOrO pe3ncTopa
conpoTusrieHnem 10 kKOM 1 KOHAEeHcaTopa eMKOCTbIoKO MK®. B npeanaraemomM npumepe 3HadeHns 30 B n 10 Mk® - mak-
cuMasibHble. a 10 KOM - MUHUM&a/IbHOE 3HaYeHue.

MpoBogAT ABe OTAeNbHblE OLEHKN: 0AHY, YTOGbl Y6eanTbCsl, YTO CaM UCTOYHMK NMUTaHUA NCKPOGe3onacHbIi. 1 BTO-
PyIO - 4TO6bI yYeCTb MPUCYTCTBME KOHAEHcaTopa.

1 cTo4YHMK nuTaHusa

Mpoueaypa OLUeHKN aHaIornMyHa npoueaype OLEeHKM UCTOYHWUKA NUTaHWA /19 NPOCTON UHAYKTUBHOWM Lienu (CM. a).
1). ICTOYHVIK NUTaHWNA FNIOXET paccMaTpmBaTbCsl Kak MCKPO6e30MacHbI C TOUKM 3PEHUS MCKPOBOro BOCM/ITAMEHEHUS C KO-
adpmumeHToM 1ckpobesonacHocTu cB. 100.

2 KoHaeHcaTop

MocnepoBaTeIbHOCTb OLIEHKM.

i) MakcrmManbHoe HanpsbkeHne aneMeHTa un 6atapeun pasHo 30 B, a MakcMMasibHasi eMKOCTb paBHa 10 Mk®. Hukakve
NoBpeXAeHNs He pacCMaTpYBatOT, Tak Kak pe3vcTop conpoTmesieHnem 10 KOM SBMsSieTCs HenoBpeXxaaeMbIM. @ HeCrnpaBHOCTb
€MKOCTV BC/eACTBYE KOPOTKOro 3aMblkaHVsl Un o6pbiBa BeeT K hOpMMPOBaHMIO LieN, pacCMOTPeHHO B a). 1.
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i) MpmeHeHne Tpe6GoBaHwii pasgena 5 u 10.1.4.2 TpebyeT, 4To6bI Npy Ko3adpuLmeHTe ncxpobesonacHoctn 1.5
HanpsbkeHue 6b110 yBenuyeHo go 1.5 * 30 =45 B.

iii) XapakTepncTuKM NCKPO6E30MacHOCTM Ha PUCYHKe A.2 ANa rpynnbl | NOKasbIBaoT, YTO NpK HanpsbkeHnn 45 B mu-
HUMasIbHas BEMYMHA BOCM/IaMeHSOLLEli EMKOCTM COCTaBNseT TONbKO 3 MKD. a npu HanpsbkeHnn 30 B - Tonbko 7.2 MK®P.
NO3TOMY LieMb He MOXET ObITb OLleHeHa Kak UCKpobe3onacHas.

NMpumeyaHue - CyuecTByeT MHOrO BO3MOXHOCTEN N3MEHWUTb LieMb Tak. 4Tobbl OHa CTana UCKpobe3onacHoOM.
3HayYeHUs1 HaNpPsHKeHNS Lienu UM eMKOCTU MOTYT BbITb CHIDKEHbI, U HENOBpPeXAaeMblii Pe3ncTop MOXeT 6bITb yCTaHOB-
JIeH nocnefoBaTtesibHO C KoOHAeHcaTopoM 10 MK®. Ha pucyHke A.2 nokasaHo, YTO A9 KOHAeHcaTopa eMKOCTbio 10 MK®P
MUHMa/IbHOE HarnpsiXXeHne BocCn/iaMeHeHua paBHO 26 B. MNMoatomy, ecsiv 3HaveHne eMKOCTN 10 MK®D HY)XHO COXpaHUTb,
HarnpshkeHne 6arapeun [O/MKHO ObITb CHWXKEHO A0 26/1.5 = 17,3 B. B kayecTBe a/lbTepHATVBHOIO BapuaHTa, 3HayeHue
€MKOCTW MOXHO CHU3UTb 40 3 MK®. UM yCTaHOBUTb HEMOBpPeXaaemMblii pe3ncTop ¢ MMHUMa/IbHbIM CONPOTUBIEHEM 5.6
OM nocriegoBaTeNlbHO C KOHAEHCATOpPOM (Tak kak 10 MK® nmpu conpoTuBrieHMn pe3uctopa 5.6 OM gaeT MUHUMaTbHOe
HanpshkeHve BOCMNaMeHeHVsi paBHoe 48 B), UTo Takke NpuBeAeT K CO34aHMNI0 Lienn, KoTopasi MOXeT ObITb OLleHeHa Kak
nckpobesonacHas B OTHOLLEHUW MCKPOBOrO BOCM/ITaMEHEHUS ANS rpynnbl |.

CnepyeT VMeTb B BUZy, YTO 3HAYEHWSI MUHVMMA/IbHOTO HanpsKeHWsl BOCMIAMEHEHUsS] A1 eMKOCTHbIX Lenei Ha
pucyHkax A.2 n A.3 NPUMEHSIOT K 3aps)XeHHOMY KOHAEHCATOpy, KOTOPbIi He COEAUHEH HEMOCPEACTBEHHO C UCTOUHVKOM
nuTaHus. Ha NpakTuke, NpW YCNOBUM, YTO CaM UCTOYHMK MUTaHUS UMEeEeT BbICOKWA KOIP(MLIMEHT UCKPO6GE30MNacHOCTU.
Kak B MprYBeAEHHOM BbllLe NPUMEPE, MOTYT 6bITb NPUMEHEHbI XapaKTePUCTUKM UCKPOGE30MacHOCTW. NPeaCTaB/eHHbIE Ha
prcyHkax A.2 1 A.3. OiHaKO ec/ivi UICTOYHUK NUTaHUSI UMEET MUHUMasTbHBIA KO3 MMLIMEHT MCKPOBE30MacHOCT. ero nog-
K/IOUEHME K KOHAEHCATOPY MOXET NPUBECTU K CUTYaLMW, KOTAa Lienb GyAeT NCKPOOMNACHOM HECMOTPS Ha TO. UTO OLeHKa Mo
XapaKTep1cTMKaM NCKPO6e30nacHOCTH Ha pucyHKax A.2 1 A.3 NokasbiBaeT UCKPOGE30/1acHOCTb Lienu. OLeHKy UCKpo6eao-
NMacHOCTM TakuX Lieneii HeOGXOAMMO BECTU C NPUMEHEHMEM UCKPOOBPA3YHOLLLEro MexaHn3ma (MpuioxeHve B).

PucyHok A.1 - OMuyeckue uenuv
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PAW VB/IbHO» BOCnneWHDUIW Hwnpasw» V, B

? -EMKOCTb C MKk®: 2 -+ MUHMManbHOEe BOCNaMeHsolWwee HanpsxeHue U. B
MpumedaHne - KpuBble COOTBETCTBYIOT YKa3aHHbIM 3HAYEHUAM TOKOOrpaHNYUTE/IbHOIO pesncropa

PucyHOK A.2 - EMKOCTHbIe uenu rpynnsi |
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1 - EmkocTb C. MK®; 2 - MuHUManbHoe BocnnameHswuee HanpsaxeHue U, B

PucyHok A.3 - EMKOCTHbIe uenu rpynnel I
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M MKHenm /1 BOCNNBMBHA&UMA TI>C A
1- WHAYKTUBHOCTL L. MH; 2 - MUHUMaNbHbI BOocnaaMeHsoWwmuin 1ok I, A

MpumevaHna
VcnblTatenbHoe HanpsikeHve uenu 24 B.
YkasaHHble YPOBHV SHEPTUW OTHOCATCA K MOCTOSHHOMY 3HAYEHWUI0 HAKOM/IEHHOV B MHAYKTUBHOCTU 3HEPrun.

PUCYHOK A.4 - VHAYKTUBHbIE Lenu rpynnbi i
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| - WHAYKTUBHOCTbL L. MTH. 2 MUHUManbHbIi BoCNNaMeHsaOWWi 1ok I. A

NMpumeuvaHuns
KpyiBble COOTBETCTBYIOT 3HAUEHMSIM HaNPshkeHns uenn G0 , Kak yKa3aHo Ha PUCYHKE.
YpoBeHb aHeprum 525 Mk COOTBETCTBYET MOCTOSIHHOMY 3HAY€eHUIO HAKOM/IEHHOM B MHAYKTUBHOCTN 3HEPTUN.

PUcyHOK A.5 -/IHAYKTVBHbIE Lienu rpynnbi |
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Mannmwunnuwma Tok/, /1
1- VWHAYKTUBHOCTL L. MIH; 2 mMUHUManbHbIA BocnaamMeHa Wi Tok I. 11

NMpumeuvaHuns
KpviBble COOTBETCTBYHOT 3HAUEHMsIM HanpsbkeHus uenv UO, Kak ykazaHo Ha pUCYHKe.
YpoBeHb aHeprum 40 Mk COOTBETCTBYET NMOCTOSIHHOMY 3HAYeHUIO HAaKOMJIEHHOW B MHAYKTVBHOCTY 3HEPrun.

PucyHoK A.6 - VIHAayKTBHBIE Lenu nogrpynnsi MNC

300 O H HolioHOB

PucyHok A.7 - TlpocTas UHAYKTUBHAsA Lenb PucyHok A.8 - lNpocTas eMKoCcTHas Lenb
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Ta6nuuya A.1- [lonycTUMbI/i TOK KOPOTKOrO 3aMbIKaHWUSI & 3aBUCMMOCTU OT HamnpsiKeHUs!

HanpsxeHue. [ onycTUMbI TOK KOPOTKOK 3damblkaHus, MJl. ANA MOATPYNNbl (TPYNNbl) 371€KTpooGOpyAOBaAHUA MOATPYyNnn v Fpynnbl |

B iic | B ~\ VA | i
Koat puymneHT nckpobesonacHoctun
<1 «15 <1 x 15 »1 X 15 >1 x15

12.0
12.1 5000 3330
12.2 4720 3150
12.3 4460 2970
12.4 4210 2810
12.5 3980 2650
12.6 3770 2510
12.7 3560 2370
12.8 3370 2250
12.9 3190 2130
13.0 3020 2020
131 2870 1.910
13.2 2720 1810
13.3 2580 1720
13.4 2450 1630
135 2320 1550 5000 3330
13.6 2210 1470 4860 3240
13,7 2090 1400 4720 3140
13.8 1990 1330 4580 3050

1890 1260 4450 2.970
13.9
14.0 1800 1200 4330 2880
141 1750 1160 4210 2800
14.2 1700 1130 4090 2730
14.3 1650 1100 3980 2650
14.4 1600 1070 3870 2580
14.5 1550 1040 3760 2510
14.6 1510 1010 3660 2440
14.7 1470 980 3560 2380
14.8 1430 950 3470 2310 5000 3330
14.9 1390 930 3380 2250 4860 3240
15.0 1350 900 3290 2190 4730 3150
151 1310 875 3200 2140 4600 3070
15.2 1280 851 3120 2080 4480 2990
15.3 1240 828 3040 2030 4360 2910
15.4 1210 806 2960 1980 4250 2830
15.5 1180 784 2890 1920 4140 2760
15.6 1150 769 2810 1880 4030 2690
15.7 1120 744 2740 1830 3920 2620
15.8 1090 724 2680 1780 3820 2550
15.9 1060 705 2610 1740 3720 2480
16.0 1030 687 2550 1700 3630 2420 5000 3330
16.1 1000 669 2480 1660 3540 2360 4830 3220
16.2 980 652 2420 1610 3450 2300 4660 3110
16.3 950 636 2360 1570 3360 2240 4490 2990
16.4 930 620 2310 1540 3280 2190 4320 2880
16.5 910 604 2250 1500 3200 2130 4240 2830
16.6 880 589 2200 1470 3120 2080 4160 2770
16.7 860 575 2150 1430 3040 2030 4080 2720
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HanpsixeHue,
B

16.8
16.9
17.0
171
17.2
17.3
17.4
17.5
17.6
17.7
17.8
17.9
18.0
18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9
19.0
19,1
19.2
19.3
19.4
19.5
19.6
19.7
19.8
19.9
20.0
20.1
20.2
20.3
20.4
20.5
20.6
20.7
20.8
20.9
21.0
21.1
21.2
21.3
21.4
21.5
21.6

FOCT 31610.11-2012/IEC 60079-11:2006

JLlonyCTUMBbIi TO* KOPOTKOTO 3aMbikaHWs MA. AN NOATPYAMbI (TPyNnbl) 3n1eKkTpoo6opyaoBaHus noadynn H Fpynnbl |

X1
840
820
800
780
770
750
740
730
710
700
690
670
660
648
636
625
613
602
592
581
571
561
551
541
532
523
514
505
496
448
480
472
464
456
448
441
434
427
420
413
406
400
394
387
381
375
369
364
358

nc

K16
560
547
533
523
513
503
493
484
475
466
457
448
440
432
424
417
409
402
394
387
380
374
367
361
355
348
342
337
331
325
320
314
309
304
299
294
289
285
280
275
271
267
262
258
254
250
246
243
239

X1
2100
2050
2000
1960
1930
1890
1850
1820
1790
1750
1720
1690
1660
1630
1601
1573
1545
1518
1491
1466
1441
1416
1392
1368
1345
1323
1301
1279
1258
1237
1217
1197
1177
1158
1140
1122
1104
1087
1069
1053
1036
1020
1004
989
974
959
945
930
916

mB

KoathpuumeHT uckpa&esonacHoctu

* 16
1400
1370
1340
1310
1280
1260
1240
1210
1190
1170
1150
1130
1110
1087
1068
1049
1030
1012
995
977
960
944
928
912
897
882
867
853
839
825
811
798
785
772
760
748
736
724
713
702
691
680
670
659
649
639
630
620
611

X1
2970
2900
2830
2760
2700
2630
2570
2510
2450
2400
2340
2290
2240
2188
2139
2091
2045
2000
1967
1935
1903
1872
1842
1812
1784
1755
1727
1700
1673
1648
1622
1597
1572
1549
1525
1502
1479
1457
1435
1414
1393
1373
1353
1333
1314
1295
1276
1258
1240

VA

K 1.6
1980
1930
1890
1840
1800
1760
1720
1680
1640
1600
1560
1530
1490
1459
1426
1394
1363
1333
1311
1290
1269
1248
1228
1208
1189
1170
1152
1134
1116
1098
1081
1065
1048
1032
1016
1001
986
971
957
943
929
915
902
889
876
863
851
839
827

X1
4000
3740
3480
3450
3420
3390
3360
3320
3300
3260
3230
3200
3170
3083
3000
2935
2871
2807
2743
2679
2615
2551
2487
2465
2444
2423
2401
2380
2359
2337
2316
2295
2274
2219
2164
2109
2054
2000
1924
1849
1773
1698
1623
1603
1583
1564
1544
1525
1505

X 1.5
2670
2490
2320
2300
2280
2260
2240
2210
2200
2170
2150
2130
2110
2055
2000
1956
1914
1871
1828
1786
1743
1700
1658
1643
1629
1615
1600
1586
1572
1558
1544
1530
1516
1479
1443
1406
1369
1333
1283
1233
1182
1132
1082
1069
1055
1043
1029
1017
1003
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FOCT 31610.11-2012/1EC 60079-11:2006

MpoponxkeHne Tabnuybl A. 1

HanpsixeHue, [ ONyCTUMbIN TOK «<OPOTXOI0 3aMblkaHusi, MJ1. ANs NOATPYNNbl (TPyNNbl) 31eKTpoo6opyA0BaHUS noarpynn u Mpynnbl |

B nc B un
KoadhchnumeHT nckpobesonacmoctu

x1 x 1.5 1 X 1.6 X1 X 1.6 » 1 x 1.5
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
23.4 278 185 706 471 969 646 1110 740.0
23.5 275 183 696 464 956 638 1085 723.3
23.6 272 182 687 458 944 629 1079 719.3
23.7 270 180 677 452 932 621 1073 715.3
23.8 267 178 668 445 920 613 1068 712.0
23.9 264 176 659 439 908 605 1062 708.0
24.0 261 174 650 433 896 597 1057 704.7
24.1 259 173 644 429 885 590 1048 698.7
24.2 256 171 637 425 873 582 1040 693.3
24.3 253 169 631 421 862 575 1032 688,0
24.4 251 167 625 416 852 568 1024 682.7
24.5 248 166 618 412 841 561 1016 677.3
24.6 246 164 612 408 830 554 1008 672.0
24.7 244 163 606 404 820 547 1000 666.7
24.8 241 161 601 400 810 540 991 660.7
24.9 239 159 595 396 800 533 983 655.3
25,0 237 158 589 393 790 527 975 650.0
25.1 234 156 580 389 780 520 964 642.7
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
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26.6
26.7
26.8
26.9
27.0
27.1
272
27.3
27.4
27.5
27.
27
27.
27
28
28.
28.
28.
28
28.
28
28
28
28.
29.0
29.1
29,2
29.3
29.4
29.5
29.6
29.7
29.8
29.9
30.0
30.2
30.4
30.6
30.8
31.0
31.2
31.4
31.6
31.8
32,0
32.2
32.4
32.6
32.8
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JlonycTUMBbIi TOY KOpOTHYOra 3aMbikaHUs MA. AN NOATPYAMbI (TPynnbl) 3n1ekTpoo6opyaoBaHus noadynn H Mpynnbl |

X1
203
202
200
198
196
194
193
191
189

186
184
183
181
180
178
176
175
173
172
170
169
168
166
165

162
161
159
158
157
155
154
153
152
149
147
145
142
140
138
137
135
133
132
130
129
127
126

nc

K16
136
134

132
131
130
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110

108
107
106
105
105
104
103
102
101
99.5
97.9
96.3
94.8
93.3
92.2
91.0
89.9
88.8
87.8
86,7
85,7
84.7
83.7

X1
507
502
498
493
489
485
480
476
472
468
464
460
456
452
448
444
440
436
433
429
425
422
418
415
411
408
405
401
398
395
392
388
385
382
379
373
367
362
356
350
345
339
334
329
324
319
315
310
305

mB

KoathpuumeHT uckpa&esonacHoctu

K 1.6
338
335
332
329
326
323
320
317
315
312
309
306
304
301
299
296
293
291
288
286
284
281
279
277
274
272
270
268
265
263
261
259
257
255
253
249
245
241
237
233
230
226
223
219
216
213
210
207
204

X1
666
660
655
649
644
639
364
629
624
619
614
609
604
599
594
590
585
581
576
572
567
563
559
554
550
546
542
538
534
530
526
522
518
514
510
503
496
489
482
475
468
462
455
449
442
436
431
425
419

VA

K 1.6
444
440
437
433
429
426
422
419
416
412
409
406
403
399
396
393
390
387
384
381
378
375
372
370
367
364
361
358
356
353
351
348
345
343
340
335
330
326
321
317
312
308
303
299
295
291
287
283
279

X1
847
841
835
829
824
818
813
808
803
798
793
788
783
778
773
768
764
760
756
752
747
743
739
735
731
728
726
724
722
720
718
716
714
712
710
690
671
652
636
621
614
607
600
592
584
572
560
548
536

X 15
564.7
560.7
556.7
552.7
549.3
545.3
542.0
538.7
535.3
532.0
528.7
525.3
522.0
518,7
515.3
512.0
509.3
506.7
504.0
501.3
498.0
495.3
492.7
490.0
487.3
485.3
484.0
482.7
481,3
480.0
478.7
477,3
476.0
474.7
473.3
460.0
447.3
434.7
424.0
414.0
409.3
404.7
400.0
394.7
389.3
381.3
373.3
365.3
357.3
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OkKoOH4YaHune Tabnuubl A. 1

HanpsixeHue, [lONyCTUMbI TOK «OPOTXOK 3aMblkaHusi, MJ1. ANsi NOATPYNNbl (FPYNNbl) 3N€KTPOO6OPYyAOBAHNSA NOATPYNN v [pynnbl 1

B nc VB un
Koad puymeHT nckpobesonacHocTn

x1 x 1.5 .1 * 1.5 x 1 x 1.5 » 1 x 1.5
33,0 124 82,7 301 201 414 276 525 350.0
33,2 123 81.7 297 198 408 272 520 346.7
33,4 121 80.8 292 195 403 268 515 343,3
33,6 120 79,8 288 192 398 265 510 340.0
38,8 118 78,9 284 189 393 262 505 336.7
34,0 117 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 99.4 66.2 241 160 330 220 422 281,83
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 62.3 227 151 311 207 408 272,0
38.4 92.5 61.6 225 150 308 205 407 271.3
38.6 91.5 61.0 223 149 304 203 405 270.0
38.8 90.6 60.4 221 147 301 201 404 269.3
39.0 89.7 59.8 219 146 298 199 403 268.7
39.2 88.8 59.2 217 145 296 197 399 266.0
39,4 88.0 58.6 215 143 293 195 395 263.3
39.6 87.1 58,1 213 142 290 193 391 260.7
39.8 86.3 57.5 211 141 287 191 387 258.0
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 53.0 196 131 265 177 336 224.0
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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Ta6nuya A.2 - [lonycTuMas eMKOCTb B 3aBUCUMOCTMN OT HaMPsHKEHWs U FpynMbl 371eKTPO06OPYA0BaHNS

HanpsxeHue,

B
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1000
860
750
670
600
535
475
420
370
325
285
250
220
200
175
155
136
120
110
100
92
85
79
74
69
65
61
56
54
51
49
47
45
42
40
38
36
34
32
30
28
26

nc
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Jonyctumas emMKoCTb. MK®, Ans noarpynnel (rpynnbi} anekTpoo6opyaoBaHns

» 1.5
100
88
79
71
65
58
54
50
46
43
40
37
34
31
28
25
22
19.6
17.9
16.8
15.7
14.6
13.5
12.7
11.9
11.1
10,4
9.8
9.3
8.8
8.4
8.0
7.6
7.2
6.8
6.5
6.2
5.9
5.5
5.2
4.9
4.6
4.3
4.1
3.9
3.7
3.6
35

1000
920
850
790
750
700
650
600

s

KoatpununeHt nckpobesooacmoctu

<15

1000
880
790
720
650
570
500
430
380
335
300
268
240
216
195
174
160
145
130
115
100
90
81
73
66
60
55
50
46
43
40
37
34
31
29
27
26
24

X1

A

1000
730
590
500
446
390
345
300
255
210
170

« 1.6

1000
960
802
636
548
450
361
285
226
180
140
122
112
105
99
95
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MpopgonmxkeHne Tabnuubl A.2

64

HanpsxeHue

B

9.8

9.9

10.0
10.1

10.2
10.3
10.4

10.5
10.6
10.7
10,8
10.9
11.0
11.1

11.2

11.3
114

115
11.6
11.7

11.8
11.9

12.0
121

12.2
12.3
12.4
12,5
12.6
12,7
12.8
12.9
13.0
13.1

13,2
13,3
13.4
13.5
13.6
13.7
13.8
13.9
14.0
14.1
14.2
14.3
14.4

24
22
20.0
18.7
17.8
17.1
16.4
15.7
15.0
14.2
13.5
13.0
12.5
11.9
11.4
10.9
10.4
10.0
9.6
9.3
9.0
8.7
8.4
8.1
7.9
7.6
7.2
7.0
6.8
6.6
6.4
6.2
6.0
5.7
5.4
5.3
51
4.9
4.6
4.4
4.2
4.1
4.0
3.9
3.8
3.7
3.6

ilc

fonycTumas emMKocTb MKO Ans NOATPYRnbl (FPynfbl) 31eKTpoo60pyA0BaHUS

K15

3.3

3.2
3.0
2.87
2.75
2.63
2.52
2.41
2.32
2.23
2.14
2.05
1.97
1.90
1.84
1.79
171
1.64
1.59
1,54
1.50
1.45
1.41
1.37
1.32
1,28
1.24
1.20
1.15
1.10
1.06
1.03
1.00
0.97
0.94
0.91
0.88
0.85
0.82
0.79
0.76
0.74
0,73
0.71
0.70
0.68
0.67

« 1

550
500
450
410
380
350
325
300
280
260
240
225
210
195
180
170
160
150
140
130
120
110
100
93
87
81
75
70
66
62
58
55
52
49
46
44
42
40
38
36
34
32
30
29
28
27
26

KoadhpuumeHT uckpabesonacuoctu

X 15

23
22
20.0
19.4
18.7
18.0
17.4
16.8
16.2
15.6
15.0
14.4
13.8
13.2
12.6
121
11.7
11.2
10.8
10,3
9.9
9.4
9.0
8.7
8.4
8.1
7.9
7.7
7.4
71
6.8
6.5
6.2
6.0
5.8
5.6
55
5.3
5.2
5.0
4.9
4.7
4.60
4.49
4.39
4.28
4.18

X1

1000
850
730
630
560
500
450
420
390
360
330
300
270
240
210

X 15

135
115
100
93
88
83
79
75
72
69
66
63
60
57.0
54.0
51.0
48.0
46.0
43.0
41.0
39.0
37.0
36.0
34.0
33.0
31.0
30.0
28.0
27.0
25.4
24.2
23.2
22.5
21.7
21.0
20.2
19.5
19.0
18.6
18.1
17.7
17.3
17.0
16.7
16.4
16.1
15.8

X1

1000
903
802
713
626
548
485
428
361
306
261
220
186
158
140
128
119
112
107
103
99

X 15

91
87
83
79
76
72
69
66
63
60
58
55
53
51
49
a7
45
43
a1
40
38
36
35
34
33
32
31
30
29
28
27
26
26
25
25
24
23
23
22
22
21
20
20
19.4
18.9
18.4
17.9



MpoponxeHne Tabnuubl A.2

HanpsxeHku;.
B

14.5
14.6
14.7
14.8
14.9
15.0
15.1
15.2
15.3
15.4
15.5
15.6
15.7
15.8
15.9
16.0
16.1
16.2
16.3
16.4
16.5
16.6
16.7
16.8
16.9
17.0
17.1
17.2
17.3
17.4
17.5
17.6
17,7
17.8
17.9
18.0
18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9
19.0
19.1

K1

3.5
3.4
3.3
3.2
3.1
3.0
2.90
2.82
.76
68
60
52
.45
38
32
26
20
14
08
02
.97

N

PN NN NN NN NN

1.88
1.84
1.80
1.76
1.71
1.66
1.62
1.59
1.56
1.53
1.50
1.47
1.44
1.41
1.38
1.35
1.32
1.29
1.27
1.24
1.21
1.18
1,15
1.12
1.09

o
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fonycTumas enocTb. Mc® AHSA NOATPynnbl (TPYNMbl) 31eKTPO06GOPYA0BaAHMS

* 15

0.65
0.64
0,62
0.61
0.59
0.58
0.57
0,55
0.53
0.521
0.508
0.497
0.487
0.478
0.469
0.460
0.451
0.442
0.433
0.424
0.415
0.406
398
390
382
375
367
360
353
346
339
333
327
321
315
309
303
297
291
285
280
275
270
266
262
258
252

O O O O O O O O O O 0O 0O O O o o o o o o o o o oo

X1

25
24
23
22
21

20.2

19.7

19.2

18.7

18.2

17.8

17.4

17.0

16.6

16.2

15.8

15.4

15.0

14.6

14.2

13.8

13.4

13,0

12.6

12.3

12.0

11.7
11.4
11.1

10.8

10.5

10.2

9.9
9.6
9.3
9.0
8.8
8.6
8.4
8.2
8.0
7.9
7.8
7.6
7.4
7.2
7.0

Ne

Koad puumeHT nckpobesonacmoctu

K15

4.07
3,97
3,86
3.76
3.65
3.55
3.46
3.37
3,28
3.19
3.11
3.03
2.95
2.88
2.81
2.75
2.69
2.63
2.57
2.51
2.45
2.40
2.34
2.29
2.24
2.20
2.15
2.11
2.06
2.02
1.97
1.93
1.88
1.84
1.80
1.78
1.75
1.72
1.70
1.69
1.67
1.66
1.64
1.62
1.60
1,58
1.56

X1

185
160
135
120
110
100
95
91
88
85
82
79
77
74
72
70
68
66
64
62
60
58
56
54
52
50
48
47
45
a4
42
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25.0

NA

* 15

15.5
15.2
14.9
14.6
14.3
14.0
13,7
13.4
13.1
12.8
12.5
12,2
11.9
11.6
11,3
11.0
0.7
10.5
10.2
10.0
9.8
9.6
9.4
9.3
9.1
9.0
8.8
8.7
8.5
8.4
8.2
8.1
8.0
7.9
7.7
7.6
7.45
7.31
7.15
7.0
6.85
6.70
6.59
6.48
6.39
6.3
6.21

k1

96
93
91
88
85
83
80
77
75
73
71
69
67
65
63
61
59
58
56
55
53
51
49
48
47
46
45
43
43
a1
40
39
38
37
36
35
34
33
33
32
31
30
29
29
28
27
27

x 1.6

17.5
17.2
16.9
16.6
16.3
16.0
15.7
154
15.1
14.8
14.5
14.2
13.9
13.6
13.3
13.0
12.7
12.4
12.1
11.9
11.7
11.6
115
11.3
11.2
11.0
10.9
10.8
10.6
10.4
10.2
10.0
9.8
9.5
9.2
9.0
8,8
8.7
8.6
8.5
8.5
8.4
8.3
8.2
8.1
8.0
7.9

65
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HanpsxeHue

B

19.2
19.3
19.4
19.5
19.6
19.7
19,8
19.9
20.0
20.1
20.2
20.3
20,4
20.5
20.
20
20.
20
21
21
21
21
21
21.
21
21.
21
21
22
22
22
22.
22.
22
22.
22.
22
22
23.
23.
23.
23.
23.4
23.
23.
23
23

W NP O ©L N WD WNRE Ow®©o®ONO® O WNR O ®©®©N O

© N o o

1.06
1.04
1.02
1.00
0.98
0.96
0,94
0.92
0.90
0.88
0.86
0.84
0.82
0.80
0,78
0.76
0.75
0.74
0.73
0.72
0.71
0.70
0.69
0.68
0.67
0.66
0,65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55
0.54
0.53
0.521
0.513
0.505
0,497
0.490
0.484
0.478
0.472

ilc

fonycTumas emMKocTb MKO Ans NOATPYRnbl (FPynfbl) 31eKTpoo60pyA0BaHUS

K15

0.251
0.248
0,244
0.240
0.235
0,231
0.227
0.223
0.220
0.217
0.213
0.209
0.206
0.203
0.200
0.197
0.194
0.191
0.188
0.185
0.183
0.181
0.179
0.176
0.174
0.172
0.169
0.167
0,165
0.163
0.160
0.158
0.156
0.154
0.152
0.149
0.147
0.145
0.143
0.140
0,138
0.136
0.134
0,132
0.130
0.128
0,127

« 1

6.8
6.6
6.4
6.2
6.0
5.9
5.8
5.7
5.6
5.5
5.4
5.3
5.2
5.1
5.0
4.9
4.8
4.7
4.6

4.52

4.45

4.39

4.32

4.25

4.18

411

4.04

3.97

3.90

3.83

3.76

3.69

3.62

3.55

3.49

3.43

3.37

3.31

3.25

3.19

3.13

3.08

3.03

2.98

2.93

2.88

2.83

KoadhpuumeHT uckpabesonacuoctu

X 15

1.55
1.52
151
1.49
1.47
1.45
1.44
1.42
141
1.39
1.38
1.36
1.35
1.33
1.32
131
1.30
1,28
1.27
1.25
1.24
1.28
1.22
1.20
1.19
1.17
1.16
1.15
1.14
1.12
111
1.10
1,09
1.08
1.07
1.06
1,05
1.04
1,03
1.02
1.01
1.00
0.99
0.98
0.97
0.96
0.95

X1

24,2
23.6
23.0
225
22.0
21.5
21.0
20.5
20.0
19.5
19.2
18.9
18.6
18.3
18.0
17.7
17.4
17.2
17.0
16.8
16.6
16.4
16.2
16.0
15.8
15.6
15.4
15.2
15.0
14.8
14.6
14.4
14.2
14.0
13.8
13.6
13,4
13.2
13.0
12.8
12.6
12.4
12.2
12.0
11.8
11.6
114

X 15

6.12
6.03
5.95
5.87
5.8
5.72
5.65
5.57
5,5
5.42
5.35
5.27
5.20
5.12
5.05
4.97
4.9
4.84
4.78
4.73
4.68
4.62
4.56
4.5
4.44
4.38
4.32
4.26
4,20
4.14
4.08
4.03
3.98
3.93
3.88
3.83
3.79
3.75
3.71
3.67
3.64
3.60
3.57
3.53
3.50
3.46
3.42

X1

27
26
26
26
25
25
25
24
24
23
23
23
22
23
22
21
21
20
20
19.
19.
18.
18
18.
17

o N OO N oo

17.4
17,2
17.0
16.8
16.6
16.4
16.2
16.0
15.8
15,6
15.4
15.2
15.0
14.8
14.6
14.4
14.2
18.0
13.8
13.6
13.4

X 15

7.8
7.7
7.6
7.5
7.5
7.4
7.4
7.3
7.2
7.1
7.0
6.9
6.8
6.7
6.6
6.5
6.4
6.3
6.3
6.2
6.1
6.1
6.0
6.0
5.9
5.90
5..80
5.90
5.80
5.70
5.70
5.60
5.50
5.40
5.30
5.30
5.20
5,20
5.20
5.10
5.10
5.10
5.00
5.00
4.95
4.80
4.75
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23.9
24.0
24.1
24.2
24.3
24.4
245
24.6
24.7
24.8
24,9
25.0
25.1
25.2
25.
25
25.
25
25
25
25
26.
26
26.
26.3
26.4
26.5
26.6
26.7
26.8
26.9
27.0
27.1
27.2
27.3
27.4
27.5
27.6
27.7
27.8
27.9
28.0
28.1
28.2
28.3
28.4
28.5

M PO © ® N O oMW

K1

0.466
0.460
0.454
0.448
0.442
0.436
0.430
0.424
0.418
0.412
0.406
0.4
395
390
385
380
375
370
365
360
355
350
345
341
337
333
329
325
321
317
313
309
305
301
297
293
289
285
281
278
275
272
269
266
263
0,26
0.257

O O O O O O O O O O O OO0 O O O O O O o O oo o o o o o o o o o o

o
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* 15

0.126
0.125
0,124
0,122
0.120
0.119
0.118
0.116
0,115
0,113
0,112
0,110
0.108
0,107
0.106
0.105
0.104
0,103
0.102
0.101
0.100
0.099
0,098
0.097
0,097
0.096
0.095
0.094
0.093
0.092
0.091
0.090
0.089
0.089
0.088
0.087
0.086
0.086
0.085
0.084
0.084
0.083
0.082
0.081
0.08
0,079
0.078

X1

2.78
2.75
2.71

N

A M O 0 o O O
A O P 000 W N

w b
o o

NN N NRNNNDNRNRNDNNRDNRNDRNODNNRN
O O FP P P NNMDNNO®
g o P A N O W o ©N

2.02
1.99
1.96
1.93
1.90
1.87
1.84
1.82
1.80
1.78
1.76
1.74
1.72
1.71
1.70
1.69
1.68
1.67
1.66
1.65
1.63
1,62
1.60
1.59
1.58

Ne

Koad puumeHT nckpobesonacmoctu

K1.6

0.94
0,93
0,92
0,91
0,90
0,89
0,88
0,87
0,87
0,86
0,85
0,84
0.83
0.82
0.82
0.81
0.80
0.80
0.79
0.78
0.77
0.77
0,76
0,75
0,74
0,74
0,73
0,73
0,72
0,72
0.71
0.705
0.697
0.690
0.683
0,677
0,672
668
663
659
654
650
645
641
636
632
627

X1

11.2
11.0
10.8
10.7
10.5
10.3
10,2
10,0
9.9
9.8
9.6
9.5
9.4
9.3
9.2
9.1
9.0
8.9
8.8
8.7
8.6
8.5
8.4
8.3
8.2
8.1
8.0
8.0
7.9
7.8
7.7
7.60
7.50
7.42
7.31
7.21
7.10
7.00
6,90
6.80
6.70
6.60
6.54
6.48
6.42
6.36
6.30

NA

* 15

3.38
3,35
3.31
3.27
3,23
3,20
3,16
3,12
3,08
3,05
3,01
2,97
2.93
2.90
2.86
2.82
2.78
2.75
2.71
2.67
2.63
2.60
2.57
2.54
251
2.48
2.45
2.42
2.39
2.37
2.35
2.33
2.31
2.30
2,28
2,26
2,24
2.22
2.20
2.18
2.16
2.15
2.13
2.11
2.09
2.07
2.05

K1

13.2
13,0
12.8
12.6
12.4
12,2
12.0
11.9
11.8
11.7
11.6
11.5
11.4
11.3
11.2
11.1
11.0
10.9
10.8
10.7
10.6
10.5
10.4
10,3
10.1
10.0
9.8
9.7
9.5
9.4
9.2
9.0
8.9
8.8
8.7
8.6
8.6
8.5
8.5
8.4
8.4
8.3
8.2
8.2
8.1
8.1
8.0

4.70
4.60
4.55
4.50
4,50
4,45
4.45
4.40
4.40
4.35
4,30
4.25
4.20
4.15
4.10
4.08
4.07
4.06
4.04
4.03
4.02
4.00
3.99
3.97
3,95
3,93
3.92
3.91
3.90
3.85
3,80
3.75
3.70
3.65
3.60
3,55
3.55
3.50
3.45
3.45
3.45
3.40
3,40
3.35
3.35
3.30
3.30

67
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HanpsxeHue

B

28.6
28.7
28.8
28.9
29.0
29.1
29,2
29.3
29.4
29.5
29.6
29.7
29.8
29.9
30.0
30.2
30.4
30.6
30.8
31.0
31.2
31.4
31.6
31.8
32.0
32.2
32.4
32.6
32.8
33,0
33.2
33.4
33.6
33.8
34.0
34,2
34.4
34.6
34.8
35.0
35.2
35.4
35.6
35,8
36.0
36.2
36.4

0.255
0.253
0.251
0.249
0.247
0.244
0.241
0,238
0.235
0.232
0.229
0.226
0.224
0.222
0.220
0.215
0.210
0.206
0.202
0.198
0,194
0.190
0.186
0.183
0.180
0,177
0.174
0.171
0.168
0.165
0.162
0.159
0,156
0.153
0.150
0.147
0.144
0.141
0.138
0.135
0.133
0.131
0,129
0.127
0.125
0.123
0.121

ilc

[onycTumas emMKkocTb MKO Ans NOATPYRnbl (FPYnfbl) 31eKTPoo60pyA0BaHUS

K15

0.077
0.077
0.076
0.075
0.074
0.074
0.073
0.072
0,071
0.071
0.07
0.069
0.068
0.067
0.066
0.065
0.064
0.0626
0.0616
0.0605
0.0596
0.0587
0.0578
0.0569
0.0560
0.0551
0.0542
0.0533
0.0524
0.0515
0.0506
0.0498
0.0492
0.0486
0.048
0.0474
0.0468
0.0462
0.0456
0.0450
0.0444
0.0438
0.0432
0.0426
0.0420
0.0414
0.0408

« 1

1.57
1.56
1.55
1.54
1.53
151
1.49
1.48
1.47
1.46
1.45
1.44
1.43
1.42
1.41
1.39
1.37
1.35
1.33
1.32
1.30
1.28
1,26
1.24
1,23
1.21
1,19
1.17
1.15
1.14
1.12
1.10
1.09
1.08
1.07
1.05
1.04
1.02
1.01
1.00
0.99
0.97
0.95
0.94
0.93
0.91
0.90

KoadhpuumeHT nckpabesonacuoctu

X 15

623
618
614
609
605
600
596
591
587
582
578
573
569
564
560
551
542
533
524
515
506
497
489
482
475
467
460
452
444
437
430
424
418
412
406
401
397
393
390
387
383
0.380
0.376
0.373
0.370
0.366
0.363

X1

6.24
18
12
06
00
95
90
85
80
75
70
65
60
55
5.50
5.40
5.30
5.20
5,10
5.00
4.90
4.82

4.74

4.68
4.60
4.52

4.44

4.36

4.28

4.20
4.12
4.05
3.98
3.91

3.85
3.79

3.74

3.69

3.64

3.60

3.55
3.50
3.45
3.40
3.35
3.30
3.25

g o o oo g g g o o o o O

X 15

2.03
2.01

2.00
1,98
1.97
1.95
1,94
1.92
191

1,89
1.88
1.86
1.85
1.83
1,82
1.79
1.76
1.73
1.70
1,67
1.65
1.62
1.60
1.58
1.56
1.54
1.52
1.50
1.48
1.46
1.44
1.42
1.41

1.39
1.37
1.35
1.338
131

1.30
1.28
1.26
1.24
1.23
1.21
1.20
1.18
1.17

X1

NN NN NN N NN NN
w d WA DdDO O ON ©® 0 ©

o O O o 0o N N NN

oo oo o NN ®

o o
w b

6,2
6.2
6.1
6.0
5.9
5,9
5,8
5.7
5.6
5.5
5.4
5.3
5.2
5.2
5.2
5.1
5.1
5.0
5.0
4.95
4.85
4.75
4,60
4.560

X 15

3.25
325
3.20
3.20
3.15
3.15
3.10
3.10
3.10
3.05
3.05
3.05
3.00
3.00
3.00
2.95
2.90
85
80
75
70
70
65
65
60
60
55
55
.50
2,50
2.45
2.40
2.35
2.35
2.30
2.25
2.25
2.20
2.20
2.15
2.15
2.10
2.10
2.05
2.05
2.05
2.00

NN NN NNMDNNNDNDN

N



MpoponxeHne Tabnuubl A.2

HanpsixeHku;.
B

36.6
36.8
37.0
37.2
37.4
37.6
37.8
38.0
38.2
38.4
38.6
38.8
39.0
39.2
39.4
39.6
39.8
40.0
40.2
40.4
40.6

F N N N N N N N Y NN
W W NN NDNNPR PR P P P o
o]

PN
w w

F N T N N N N O N NS ~
[ RIS NS R S N N N w
© o A MO ® O ANO®OBMNMO®® ™MNO®® BN O

0,119
0.117
0,115
0,113
0,111
0.109
107
105
103
102
101
100
099
098
097
096
095
094
092
091
090
089
088
087
086
085
084
083
082
081
079
078
077
076
075
074
073
072
071
070
069
068
067
066
065
064
063

O O O O O O O O O O O O O OO0 O O O O O OO0 0O O o0 o o o o o o o o oo o o o o o o
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* 15

0.0402
0.0396
0.039
0.0384
0.0379
0.0374
0.0369
0.0364
0.0359
0.0354
0.0350
0.0346
0.0342
0.0338
0.0334
0.0331
0.0328
0.0325
0.0322
0.0319
0.0316
0.0313
0.0310
0.0307
0.0304
0.0301
0.0299
0,0297
0.0294
0.0292
0.0289
0.0286
0.0284
0.0281
0.0279
0.0276
0.0273
0.0271
0.0268
0.0266
0.0263
0.0261
0.0259
0.0257
0.0254
0.0251
0.0249

X1

89
.88
87
86
85
84
.83
82
81
80
79
78
77
76
75
75
0.74
0.73
0.72
0.71
0.70
0.69
0.68
0.674
0.668
0.662
0.656
0.650
0.644
0.638
0.632
0.626
0.620
0.614
0.608
0.602
0.596
0.590
0.584
0.578
0.572
0.566
0.560
0.554
0.548
0.542
0.536

O O O O O O O O 0o O o o o o o

o

Ne

Koad puumeHT nckpobesonacmoctu

K 1.6

0.359
0.356
0.353
0.347
0.344
0.340
0.339
0.336
0.332
0.329
0.326
0.323
0.320
0.317
0.314
0.311
0.308
0.305
0.302
0.299
0.296
0.293
0.290
0.287
0.284
0.281
0.278
0.275
0.272
0.269
0.266
0.264
0.262
0.259
0.257
0,254
0.252
0.250
0.248
0.246
0.244
0.242
0.240
0,238
0.236
0.234
0.232

X1

3
3
3
3

N

N RN NN NN NMNDRNDNMRNDRNNDNNRNDNRNDNDNDNRNRNRNRNDNDNDNDDRNNRNDRNND ®

.20
.15
,10
.05
.00
.95
.90
.85

80

.75

70

65
.60
56
52
48
44

40

.37

35

.32
.30

27

.25

22

.20

17
15
12
10

.07
.05

.02
.00

1.98
1.96
1.94
1.92
1.90
1.88
1.86
1,84
1,82
1.80
1.78
1.76
1.74

NA

* 15

1.150
1.130
1,120
1,100
1.090
1.080
1.070
1.060
1.040
1.030
1.020
1.010
1.000
0.980
0.970
0.960
0.950
0.940
0.930
0.920
0.910
0.900
0.890
0.882
0.874
0.866
0.858
0.850
0.842
0.834
0,826
0.818
0.810
0.802
0.794
0.786
0.778
0.770
0.762
0.754
0.746
0.738
0.730
0.722
0.714
0.706
0.698

K1

4.50
4.45
4.40
4.35
4.35
4.30
4,20
4.15
4.15
4.10
4.05
4.05
4.00
4.00
3.95
3.93
3.90
3.90
3.85
3.80
3.70
3.65
3.55
3.50
3.50
3.45
3.45
3.40
3.40
3.35
3.35
3,30
3.25
3.20
3.20
3.15
3.10
3,10
3.05
3.05
3.05
3.00
3.00
2.95
2.95
2.9
2.9

* 1.6

2.00
1.95
1.90
1.85
1.85
1.80
1.80
1.75
1.75
1.75
1.70
1.70
1.65
1.65
1.65
1.60
1.60
1.60
1.59
1.58
1.57
1.55
1.55
1,54
1.53
1.52
151
1.50
1.48
1.47
1.46
1.45
1.43
141
1.40
1.39
1.37
1.35
1.34
1.33
1.32
1.31
1.30
1.29
1.28
1.27
1.26

69
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OKOHYaHMeTabnuubl A.2

HanpsvkeHve [Jonyctumas eMkocTb MKO /151 MOArpynbI (TRYMMbI) 3/1EKTPO06OPY/40BaHNA
B iic | B A | i
KoadhdmupeHT rckpobeaonacHoCTH

k1 K 1.5 «1 Kk 1.5 ni K 15 K 1 X 15
46.0 0.0623 0.0247 0.530 0.230 1.72 0.690 2.85 1.25
46.2 0.0616 0.0244 0.524 0,228 1.70 0,682 2.83 1.24
46.4 0.0609 0.0242 0.518 0.226 1.68 0.674 2.80 1.22
46.6 0.0602 0.0239 0.512 0.224 1.67 0,666 2.75 1.21
46.8 0.0596 0.023. 0.506 0.222 1.65 0.658 2.70 1.20
47.0 0.0590 0.0235 0.500 0.220 1,63 0.650 2.70 1.19
47,2 0.0584 0.0232 0.495 0.218 1.61 0.644 2.65 1.19
47.4 0.0578 0.0229 0.490 0.216 1.60 0.638 2.65 1.19
47,6 0.0572 0.022.7 0.485 0.214 1.59 0.632 2.65 1.18
47.8 0.0566 0.0225 0.480 0.212 1.57 0,626 2.60 1.18
48.0 0.0560 0.0223 0.475 0.210 1.56 0.620 2.60 1.18
48.2 0.0554 0.0220 0.470 0.208 1.54 0.614 2.60 1.17
48.4 0.0548 0.0218 0.465 0.206 1.53 0.609 2.55 1.16
48.6 0.0542 0.0215 0.460 0,205 1.52 0.604 2.55 1.15
48.8 0.0536 0.0213 0.455 0.203 1.50 0.599 2.55 1.14
49.0 0.0530 0.0211 0.450 0.201 1,49 0.594 2.50 1.12
49.2 0.0524 0.0208 0.445 0,198 1.48 0.589 2.50 1.11
49.4 0.0518 0.0206 0.440 0,197 1,46 0.584 2.50 1.10
49.6 0.0512 0.0204 0.435 0.196 1.45 0.579 2.45 1.10
49.8 0.0506 0.0202 0.430 0,194 1.44 0.574 2.40 1.07
50.0 0.0500 0,0200 0.425 0.193 1.43 0.570 2.40 1.04
50.5 0.0490 0.0194 0.420 0.190 1.40 0.558 2.35 1.02
51.0 0.0480 0.0190 0.415 0,187 1.37 0.547 2.30 1.00
51.5 0.0470 0.0186 0.407 0.184 1.34 0.535 2.25 0.99
52.0 0.0460 0.0183 0.400 0,181 1.31 0.524 2.25 0,98
52.5 0.0450 0.0178 0.392 0.178 1,28 0.512 2.20 0.97
53.0 0.0440 0.0174 0.385 0.175 1.25 0.501 2.20 0.95
53.5 0.0430 0.0170 0.380 0.172 1.22 0.490 2.20 0.93
54.0 0.0420 0.0168 0.375 0.170 1.20 0.479 2.15 0.91
54.5 0.0410 0.0166 0.367 0.168 1.18 0.468 2.15 0.89
55.0 0.0400 0.0165 0.360 0.166 1.16 0.457 2.10 0.87

A.4 [JonycTuMoe CHUXeHuMe IPPEKTUBHOW eMKOCTM TNpu  WCMOMb30BaHWM  3aWUThbI
nocfefoBaTe/lbHO BK/IOYEHHbIM Pe3nCcTOpPOM

Korga pesuncTop ycTaHoB/eH nocsefoBaTesibHO C KOHAEHCATOPOM 151 OrPaHNYEHNsT 3HepPruun, KOTopas MOXET Bbl-

[enuTbCs B BUAe paspsga OT UX KOMGMHALMK (3Heprust Mexay y3namu A 1 B Ha nprBefeHHOM HIKE PUCYHKE), OLieHKa
3(pcheKTUBHON eMKOCTW MeXAY 3TUMM ABYMS Y3/1aMn MOXET ObiTb YNPOLLEHa C MOMOLLLIO NPUMeHeHust Tabnuubl A.4

PeBI/ICTOp A[0/DKEH ObITb aflekBaTHO Harpy>xeH B COOTBETCTBUN C 7.1.n y3en X,qOI'I)KeH ObITb OTAeNeH OT BCexX Apyrmx

TOXOBEAYLIMX YacTeii B COOTBETCTBUM C 6.3 Unu npunoxeHnem F
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Ta6nuua A.3- [oNycTUMOe CHUXeHME 3IIEKTUBHOM EMKOCTM NPU 1CTO/b30BAHMM 3aLLMThI NOCNEL0BATE bHO BK/THO-
UEHHbLIM PE3VCTOPOM

ConpotusneHue R. Om KoadhcbuymneHT ymeHblweHns
0 1.00
1 0.97
2 0.94
3 0.91
4 0.87
5 0.85
6 0.83
7 0.80
8 0.79
9 0.77
10 0.74
12 0.70
14 0.66
16 0.63
18 0.61
20 0.57
25 0.54
30 0.49
40 0,41

MpumeuvaHune - MpuBegeHHble B Tabnuue KOAMMULMEHTbI AaHbl C 3anacoM. bonee 3HauMTenbHOE CHUXEHME
€MKOCTN MOXET ObITb NMPUHATO MO pesy/ibTaram UCTbITaHWiA.
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Mpunoxexve B
(o6sa3aTenbHoe)

Nckpoo6pasyowmnii MexaHu3m ANst UCNbITAHUSE 3NeKTPUYECKMX LLeneil Ha NCKPOo6e30onacHoOCThb

B.1 MeToabl ncnbiTaHNN Ha NCKPOBOEe BOCMN/IaMeHeHne

B.1.1 MpuHUUN NpoBeAeHUss UCNbITAHU

DNeKTpUYeckyto Lienb NOAKIIYAIOT K KOHTaKTaM MCKPoo6pasytoLLero MexaHn3ma, KoTopble HaxoAsATCS BO B3PbIBHO
Kamepe, 3arno/IHEHHOI UCMbITaTE/IbHOM B3PbIBOOMACHON CMECHIO.

MapameTpbl Lienu perynmpylotcs ana obecneyeHns 3afaHHoro koadduumeHTa 6e3onacHocTi, U NPOBOAUTCS UC-
nbiTaHne C Lenblo onpejesieHns, NPou3oiaeT Un He NPousoiaeT BOCT/IaMEeHEHNE UCTIbITATE/IbHON B3pbIBYATON CMecU
npw onpefefieHHOM KonnyecTee cpabaTbiBaHuii KOHTAKTHOW CUCTEMbI.

Ecnu He ykasaHo nHoe, fONycku 415 pasMepos 06paboTaHHbIX AeTasiell CoCTaBNAoT + 2 % (418 A/MHbI BOSbgpa-
MOBO/ MPOBOMOYKM + 10%) ,a ANA HanpshkeHus u Toka + 1 %.

B 1. 2 ickpoobpa3ylLwmnii mexaHnam

WckpoobpasytoLwmii MexaHM3m COCTOUT U3 KOHTaKTHOrO YCTPOMCTBA, PaCcnoIOKEHHOro B COCYAe B3PbIBHOW Kamepsbl
06bemMoM He MeHee 250 cM3, 1 NpefHa3HayeH 415 CO3[4aHUA 3/IEKTPUYECKVX Pa3psaoB Npu 3aMblkaHn Y pasmblkaHn
3/1eKTPUYECKOI Lienu B cpefe UCMbITaTelbHOV B3pbIBOONACHON cMecu.

MpumeyaHne 1 - KOHCTPYKUMSA MCKPOOOPA3YIOLLEr0 MEXaHU3Ma U B3PbIBHOW kaMepbl NpYBeAeHa Ha PUCYHKE
B.4. KuHematunuyeckas cxema n afieMeHTbl NCKPOO6pasytoLLero MexaHnsma npueeaeHsl Ha pucyHkax B.1 n B.3.

OfVH 13 KOHTaKTHbIX 3/1eKTPOAO0B NpefcTaBnseT coboi Bpaljalolwuincs KagMueBblii AUCK € ABYMSI nasamu (pu-
CyHOK B.2).

MpumeyvaHne 2 - O19 OTAVBKU KaAMUEBbIX KOHTAKTHbIX UCKOB MOXHO MCMO/Mb30BaTb KagMUiA, I'IpVIMeHFIeMbIVI
A8 HaHeCeHUA raJibBaHUY€eCKOro NnokKpbITUA.

[pyroit KOHTaKTHbIW 3M1EXTPO/ COCTOUT U3 YeTbipex BOSIb(IPaAMOBbLIX NPOBOJIOYEK AnameTpom 0.2 MM. 3akpe-
M/IEHHBIX MO OKPYXXHOCTK AnameTpomM 50 MM Ha gepxaTesie U3 naTyHun Wan Apyroro nogxoAsiiero marepuana (pucy-
HoK B.3).

MpumeyvaHne 3-B MecTax KpenneHus Bo/bPaMOBbIX NPOBOOYEK XenaTenbHO 3aKkpyrsaThb Yibl AepxaTe-
NSA. 4T06bI NPefOXPaHNTb MPOBOJIOYKM OT OCTPbIX KPOMOK.

KnHemarnuyeckas cxema UCKpoobpasytoLero MexaHn3Ma npusefieHa Ha pucyHke B.1. [lepxartesnb BpallaloT Takum
06pa3om, YTOGbI MPOBOIOYKN CKOb3U/IN MO LLEPOXOBATOM NOBEPXHOCTU KaAMUEeBOro Ancka. PaccTosiHue mexgay gepxa-
TesleM NPOBOJIOYEK U ANCKOM cocTasniseT 10 mm. CBoboaHas A/iMHa NpoBosioyek - 11 MM. [PoBOMOUKM BbINPAMISIOT U
yCcTaHaB/IMBatoT NeprneHAnKyNsapHO NOBEPXHOCTU AWCKa, KOrAa OHU HE KOHTaKTUPYIOT C HUM.

Ocv Bav0B, BpalLaoLMX AUCK 1 AepxaTe b NPOBOMOYEK, PacrofioxXeHbl Ha pacctoaHuy 31 Mm Apyr OT Apyra un
3/1EKTPUYECKUN U30MPOBaHbl MeXAy CO6O0M 1 OT LOKO/IS OCHOBaHUA MexaHu3ma. SNeKTpuiecknii TOk NoABOASAT U CHAMAIOT
CKOMb3ALWMMMN KOHTaKTaMy Ha Basiax, KoTopble NPUBOAAT B ABUXEHWE C MOMOLLbIO TOKOHEMNPOBOAALLMX LLIECTEPEH C COOT-
HolleHvem 3ybbes 50:12.

[epxaTenb NPoBO/IOYEK BPALLAIOT € YacTOTOM 80 06/MWUH 3N1EKTPUYECKUM ABUraTeIeM, KOTOPbIN B C/ly4aB HEO6XO-
OVMOCTU MOXET UMeTb pedyKTop. [McK BpallaloT Mef/ieHHee B NPOTMBOMO/IOKHOM Hanpas/eHNN.

Ecnu He “cnonb3yloT cucTeMy CBOGOAHOV LMPKYNSLUU UCTIbITAaTe/IbHOV B3pbIBOOMACHOW CMecu, TO HEeO6XoaAVMOo
1CMO/b30BaTh ra3oHeNpPOoHMLaeMble MOAWMMHUKA B OMOPHOI nuTe.

[nsa pernctpauyum ymcna obopoToB Basa [epaTess NPpoBO/IOYEK UCTMOMNb3YIOT CHETUUK UM U3MepuTesb Bpe-
MeHW 4719 onpeAeneHns NpoAo/MKNTENbHOCTU UCMbITaHUI, COOTBETCTBYHIOLLEN 3afaHHOMY Yucly 060poToB Basia gep-
xarens.

MpumeuvaHune 4 - locne BocniamMeHeHWs1 B3PbIBOONACHOM CMeCH XenaTeslbHO aBTOMaTU4eckn OCTaHOBUTb
[uratenb Uam cyeTuuk. [lna perncrpauum BocniaMeHeHys B3PbIBOONACHON CMeCH MOXET, HanpuMep, WCMo/b30BaTbCA
hOTO3NEMEHT KN faTumnk gaBeHus (CM. pucyHkm B.5 n B 6).

Cocyp B3pbIBHOI kamepbl AO/HKEH BblAePXMBaTb B3pbIB AaBneHnemM He MeHee 1500 k/la (15 6ap), ecnu He npegy-
CMOTPeH cbpoc AasneHus.

EMKOCTb Ha 3aXuMax KOHTAaKTHOro ycTpoiicTBa nckpoobpasyowBro MexaHmaMa He Jo/kHa npesbiwaTb 30
n® npu pasoMKHYTbIX KOHTaKTax, ConpoTuUB/IEHNEe He [JO/KHO npeBbiwaTb 0,15 OM nNpu NOCTOAHHOM TokKe 1A n
cob6cTBEHHas WHOYKTUBHOCTb HEe AO0/IKHa npeBbillaTb 3 MKIH npun 3aMKHYTbiIX KOHTaKTax.
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B.1.3 Kafim6poBKa MCKPOO6Pa3yloLwero mexaHusma

YyBCTBUTENBHOCTb NCKPOOGPA3yHoLLEro MexaHn3ma HeobXoAVMO NPOBEPSATHL 4,0 U NOC/IE KabKAOW CepUn NCTbITaHui
no 10.1.3.1 n 10.1.3.2.

Ecnv 4yBCTBUTENBHOCTL MCKPOOOPA3yKHLLEr0 MexaHu3Ma He COOTBETCTBYET yKasaHHOW, A1 ee BOCCTaHOB/IEHUS
Heo6X0AMMO BbIMOMHUTL CNeaytoLLmne AecTBuA:

a) NpoBepuUTL NapaMeTpbl KOHTPO/IbHOV 3/1EKTPUYECKON Lieny;

b) NpoBepNTL COCTaB UCMbITATE/ILHON B3PbIBOOMACHON CMeCH;

C) OUUCTUTL BOJIb(PPAMOBbLIE MPOBO/IOYKY;

d) 3ameHuUTb BOMIbGPaMOBbIE MPOBO/IOYKY;

€) NOAKIHYUTL BbIXOAHbIE 3aXMMbl UCKPOOBpA3yIOLLEro MexaHn3ma K uenu ¢ napameTtpamm L=95 mIH. U=24 B,
/=100 MA nocTosiHHOro Toka B cooTBeTcTBUM ¢ 10.1.3.2 1 caenatb He MeHee 20000 060pOTOB Aepxaresis BoNbhpamoBbIX
NPOBOJIOYEK B aTMO-Chepe BO3ayxa:

f) 3aMeHnTb KagMUeBBI UCK M OTKa/IMBPOBATL MCKPOOBPa3YHOLLMIA MexaHW3M cornacHoo. 1.3.2.

B.1.4 MoAroToBKa U O4NCTKA BONTbYPaMOBbIX NPOBOIOYEK

Bonbhpam - oueHb Xpynkuii MaTepua, 1 Bo/ibq)pamMoBble NPOBOIOYKN PACLLENATCS Ha KOHLAX nocsie oTHOCU-
Te/IbHO HEMPOAO/HKNTENIbHOTO BPEMEHW PaboThl.

PekomeHAyeTCs OfiVH 13 CefyoLLMX CNOCO60B NOATOTOBKA BOMb(PAMOBLIX 3/1EKTPOAOB K UCTbITAHUSIM:

a) onnaBuTb KOHLbI MPOBOJIOYKM C MOMOLLLbHO YCTPOICTBA, NOKa3aHHOro Ha prcyHKax B.7 u B.8, npu 3ToM Ha kaxzoi
NpoBOJI0YKe 06pasyeTcst LWaprK, KOTOPbIA MOXHO NIErko yAaUTh WUNYnKamm.

Mocne Takoi NOAroToBKW, B CPEAHEM, OfHY U3 YEeTbIpeX KOHTaKTHbIX MPOBOJIOYEK HYXHO 3aMEHSATb TOJIbKO Noc/e
50000 MCKpeHWiA;

b) HapesaTb NPOBOJIOKY, HANPUMEP C NMOMOLLbK BbICOKOKAYECTBEHHbIX HOXHILL,

3areM NpoBOJIOYKM YCTAHOBUTL B AEpXaTeslb U BPYUYHYHO OUMCTUTL BCIO MOBEPXHOCTb NPOBOJIOYEK, BKIOYASH KOHLIbI,
HaxaauyHoli 6ymaroii knacca 0 nm 3KBMBa/IEHTHLIM abpa3vBHbIM MaTepuasiom.

MpumevaHnsa

1 Mpu o4nCTKE NPOBOJIOYEK HEO6XOAMMO YOUPaTb 13 MCKPOOBPAa3YIOLLEro MeXaHn3ma Aepxaresib 3/1eKTPOA0B.

2 TpeboBaHu1s K pa3mepy 3epeH HaxaauHol 6ymarv knacca O unn aKkBMBasIeHTHOro abpasvnBHOro Matepuana, onpe-
[eneHHble Npu NOMOLLYM cuTa, NPYBEAEHbI B creaytoLei Tabnumue.

Konunyectso 3epeH, NPOXOAALLMX Yepe3 OTBEPCTUA cuTa Pa3mep oTBepcTua cuta, MKM
[poxogAT Bce 3epHa 106

3agepxuBaeTcs Ha cuTe He 6onee 24 % 75

3afepxuBaeTcs Ha cute He meHee 40 % 53

Mpoxogut He 6onee 10 % 45

[Ansa ctabunusaumn YyBCTBUTENTLHOCTU MCKPOOOpasyloLero MexaHm3ma BO BpeMms UCMbITAHUIA XenaTeslbHO ouun-
CTUTb W BbINPAMUTbL NPOBOJIOYKN HA PABHOM PacCTOAHUW. [epnoAnYHOCTb OYMCTKM 3aBUCUT OT CKOPOCTU, C KOTOpOIZ Ha
NPOBO/IOYKE 06Pa3yTCA OT/IOKEHMSA. ITa CKOPOCTb 3aBUCUT OT VICI'IbITyeMOVI uenu. NpoBosioyKa AO/MKHA ObITb 3aMeHeHa,
€C/Nn ee KoHew, pacliensied nam npoBos1I04KY HEBO3MOXHO BbINPAMUTDL.

B.1.5 YcTaHOBKa HOBOro KagMmnMeBOTro gucka

YTobbl CTabuNn3npoBaTth YyBCTBUTENBHOCTb MCKPOOGPA3YIOLLEro MexaHu3mMa, pekoMeHAyeTcs cnefytowas npo-
Leaypa yCcTaHOBKM HOBOIO KafMWEBOTo AucKa:

a) yCTaHOBUTb AUCK Ha MCKPOOBpasytoLLEeM MexaH3me:

b) NOAK/MOUUTL BbIXOAHbIE 38XKMMbI MCKPOOOPA3YIOLLEro MexaHu3Ma K Lenu co 3Ha4YeHUAMU VHOYKTUBHOCTU - 95
MIH. HanpsbkeHus - 24 B. nocTosiHHoro Toka - 100 MA (10.1.3.2) u npounssect He MeHee 20000 060poTOB AepxaTens
NPOBOJIOYEK B BO3AYLUHON aTMocdepe:

C) yCTaHOBUTb HOBblE NMPOBO/IOYKW, MOATOTOB/IEHHbIE U OYULLEHHbIE B COOTBETCTBUM C B.1.4. 1 NOAKNIOUNTL BbIXOA-
Hble 32KMMbl MCKPOOOPAa3YyHOLLIEr0 MeXaHn3ma K He31EKTPONIUTUYECKOMY KOHZEHCATOPY eMKOCTbIO 2 MK®. 3apsxaeMomy
yepes pesncTop conpoTueieHnem 2 KOm;

d) 3anonHUTL COCyA B3PbIBHONM Kamepbl NCMbITaTe/IbHOV B3PbIBOOMACHON CMeChio 4151 NoArpynnbl MA (v rpynnbl
1) (10.1.3.1) 1 nogatb HanpsxeHve 70 B (gns rpynnbi | - 95 B) Ha @MKOCTHYH0 LieMb 1 BpallaTb MCKPOOOpasyoLLmMii mexa-
HM3M. MOKa He BOCM/IaMeHNTCA B3pbIBOOMNAacHasi CMeCb UM He npousoigeT 400 060pOTOB AepxaTens nNpoBosioyek. Ecnm
BOCMN/IAMEHEHNSA HE MPOU30LLIIO0, NPOBEPbLTE CMECh, 3aMEHWUTE NPOBO/IOYKM UM NPOBEPbTE NCKPOOBPA3YKHANM MEXaHU3M.
Ecnn BocnnameHeHvie KOHTPO/bHOM B3PbIBOONACHON CMECK NPOM30LLIIO0, TO CefyeT CHMkKaTb HanpsbkeHne Ha 5 B u no-
BTOPATb ONMUCaHHY0 NpoLeaypy 4,0 Tex nop. nokasa 400 060poToB He ByAeT BOCMIaMEHEHNS CMeCH:

€) HanpshkeHue, Mpy KOTOPOM A0/HKHO MPOM30ITN BOCNIaMeHeHne, paBHo 45 B gns nogrpynnel HA (55 B ans rpyn-
nbl 1), N HanpshXeHne Npu KOTOPOM BOCMN/IaMEHEHME He [O0/MKHO NPoucXoanTb paBHo 40 B ans noarpynnbl HA ( 50 B gns
rpynnel I). Mpn Heo6xoAMMOCTY cneAyeT NOBTOPUTL AECTBUS, ykasaHHble B nepeyviciieHnu d).
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B.1.6 O6nacTb NpMMEHEHNSA NCKPOoobGpasyrLuero mexaHmama

MckpoobpasytoLwmnii MexaHu3m npegHasHadeH A1 UcnbiTaHnst UCKpo6e3onacHbIX Lieneii co creayowmmm npegens-
HbIMW NapameTpamu:

a) ucnbiTatesbHbIA TOK - He 6onee 3 A;

b) pabouee HanpshkeHNe NCMbITYEMbIX OMUYECKMX UM eMKOCTHbIX Lieneli- He 6onee 300 B;

C) 4NSt UHAYKTVBHBIX Lienel - WHAYKTUBHOCTb He 6onee 1TH;

d) yacToTa ToKa B 3/1eKTPUYECKMX Lensax - He 6onee 1,5 Mry,

MckpoobpasytoLwmii MexaHn3M MOXHO NMPUMEHSITb 4151 UCMbITaHWIA Lieneli ¢ napameTpamm, BbIXOAALLMMM 3a ykasaH-
Hble NpeAesibl, HO MPX 3TOM BO3MOXHbI U3MEHEHNSI YyBCTBUTENbHOCTU.

MpumeuvaHus

1 Ecim ucnbiTaTenbHbIli TOK NpeBbllaeT 3 A, Harpes BO/Ib()PaMOBLIX MPOBOIOYEK MOXET CTaTb [JONOSHATESIbHOW
MPVYMHOI BOCN/TAMEHEHUS 1 MOB/UATL Ha pe3y/bTaTbl NCMbITAHWIA.

2 NSt MHOYKTUBHBIX Lienei Heo6xo4UMO NPUHATL Mepbl K TOMY, YTO6bI COBCTBEHHAA HAYKTUBHOCTbL U MOCTOSAHHbIE
BPEMEHW Lienun He oKasblBasiv HeraTMBHOTO BIMSAHWA Ha pesyfbTarbl.

3 EMKOCTHbIE U UHAYKTUBHbIE LENW C BbICOKUMU 3HAYEHUAMU MOCTOSAHHbLIX BPEMEHN MOXHO UCMbITbIBATL, Hanpu-
Mep. yMeHbLUasi HaCcToTy BpalleHVs NCKPoobpasytoLLero MexaHnsma. EMKOCTHbIE Lieny MOXHO UCTbITbIBATb, CHAB [iBE UK
TPU NPOBO/IOYKM. PN 3TOM HEOO6XOAMMO YUUTbIBATL, UTO CHUXKEHKE YaCTOTbI BPaLLEHNs1 UCKPOOBpasytoLero MmexaHnsMa
MOXET U3MEHUTbL €r0 YyBCTBUTE/TbHOCTb.

B.1.7 Mogudunkauum nckpoobpasyru,ero MmexaHnama Ana 600bWNX TOKOB

MckpoobpasytoLwmii MexaH3M MOXHO NPUMEHSATb 4151 UCTbITaTebHbIX TOKOB 3 A 1 10 A , eC/in MeXaHn3m U3MeHeH
cnepyoLmm o6pa3om:

BonbhpamoBsbie NMPOBOJIOYKN 3aMEHEHbI NPOBO/IOYKaMK C AVamMeTpoM, yBenuyeHHbIM ¢ 0.2 o 0.37-0.43 mm. 1
cBobOAHas ANMHA yMeHblueHa Ao 10,5 mm.

MpnMmeyaHune 1- YMeHbLleHNE CBOGOAHOW ANMNHBI CHMXKAET U3HOC KaAMUEeBOro ANckKa.

O6Lee ConpoTUB/EHNE WMCKPOOBPA3YIOLLEr0 MeXaHM3Ma, BK/KOYasi CONPOTUBIEHUE KOMMYTUPYIOLLEro KOHTaKTa,
[IO/KHO BbITb CHIKEHO A0 MeHee 10 MOM Unm ucnbiTyemas Lenb [0/KHA 6biTb N3MEHEHa TakuM 06pa3oM, YTo6bl KOM-
NeHcMpoBaTb BHYTPEHHEe CONpOTUB/IEHUE NCKPOOGPA3YIOLLEero MexaH1ama.

MpumeyaHne 2 - OfHO N3 BO3MOXHbIX PELUEHWIi - MPUMEHEHME LLETOK Takoro xe Tuna, kak B aBToMO6W/Ib-
HOI NPOMbILLNEHHOCTU, B COYETAHNUU C NaTyHHbIMU BTY/IKAMU Ha Basiax UCKPOO6PasyHoLLEero MexaHnama A1 yBeimyeHus
n/oLaamn KOHTaKTa.

06Last MHAYKTMBHOCTbL MCKPOO6PAasyIoLLEro MEXaHU3Ma 1 UHAYKTUBHOCTb OT MOACOEANHEHNS K UCTIbITYEMON Lienm
[LO/DKHbI BbITb CBEAEHbI K MUHUMYMY. MakcuMasibHoe 3HaueHue JOMKHO GbiTb PaBHO 1 MKIH.

Vickpoo6pasytoLmii MexaHn3M MOXET UCMO/b30BaTbCs A1t 60/1ee BbICOKMX TOKOB, HO MPY 3TOM UHTEPNPETUPOBaTL
pe3ynbTaTbl HE06X0AMMO C 0COG0I OCTOPOXHOCTBIO.
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PucyHok B.1 - KnHemaruueckasi cxema MCKpoo6pasyHoLLero MexaHuama /s UCTbITaHusi NCKpo6e30nacHbIX Lieneli

PucyHok B.2 - KafMueBblli KOHTaKTHbIN AUCK
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1- usonupywwas nnactuHa; 2 - NoABOJ TOKa. 3 - W30/MPOBaHHLIN GONT; 4 - N30/IMPOBAHHLIN NOALWMNNHUK. 5 - BbIXOJHOE OTBEpCTUE

nns rasa, 6 - LLOKONb OCHOBAHNA; 7 - BONb(PaMoBas NPOBONOYKA; B - AepxaTenb nposonouek; 9 - saxumuoii Bunt; 10 - Haxumnas

nnactuna; 11 3axum; 12 - kamepa: 13 - kKagMUeBbIii KOHTaKTHbIN Auck. 14 - pesuHosoe ynnotHenne. 15- BxogHoe oTBepcTue ans
rasa. T6 - WecTepHa ¢ cooTHoweHnem 3y6bes 50:12; 17+ nsonuposannas mydta: 18 - npusoaHoii asuratens c peayktopom

PucyHOK B.4 - Cxema B3pbIBHOI Kamepbl 411 UCTIbITaHWIA Ha UCKPO6Ee301acHOCTb
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1-
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MeTannuueckum nopuweHb: 2 pe3uHoBas gnadparma. 3 - NPYXWHHbIA KOHTAKT

PucyHok B.5 - TMpumep gatunka gasneHus B3pbisa
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1- BblkNloYaTenb. 2 - NpejoxXpaHuTenb. 3 - pe3ucTop 4 - kHonka c6poca: 5- npuBoAHON ABuratens/ 6 - yaepXuBaw UM KOHTaKT/
7 - pone. 8 - paTuuk faBneHus: 9 - CUTHaNbHas namna

MpumeyaHue - ITa NPUHLMNUA/IBHAS CXEMA HE YYUTbIBAET Mepbl MPEeAOCTOPOXHOCTU, KOTOPblE MOTYT ObITb
HeobX0oA¥MbI, UTO6bI N36exaTb B3pbiBa.

PucyHok B .6 - SnekTpuyeckas cxema aBTOMaTUYecKoil OCTaHOBKY paboThl B3PbIBHONM kamepbl C MOMOLLbIO AaTumKa
[JaBneHus

1 - NOABOA NUTaHUS; 2 - MeAHbI 6pycok; 3 - BoNibhpamoBas npoeosiouxa; 4 - U3onupyLas nnacTuHa
M punmevyaHune - OnnaBneHHble LHapUKK CHATb LWMN4YnKamun.

PucyHok B.7 - YCTpoiicTBo A1 NOAroTOBKM BOSIbhPamMOoBbIX MPOBO/I0YEK METOLOM OMN/aBneHns

J- nnowajAb NONepeyvyHoOro cevyeHns cepaeyHuka - 19 cm2;2 - BonbpamoBas NpoBosnoyka. 3 - MeaHble 6pycku

PucyHok B.8 - MpuHumnnanbHas anektTpuyeckas cxema ycTpoiicTBa noAroToBku BoNbhPaMoBbIX NPOBOIOYEK METOAOM
onsiaBneHns
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MpunoxeHue C
(cnpaBouHoe)

Mi3mMepeHue nyTeli yTeukn, 3a30p0OB M pacCcTOssHUI pa3feneHnsa yepes 3a/IMBOYHbIN KOMNayHA ”
TBEPAYIO U30NALNIO

C.1 3a30pbl U paccToaHUA pa3fefieHUss yepes KOMNayH4 U TBepAY0 U30NALUI0

PucyHok C.1 - 3mepeHue 3a30pa

HanpsixeHune 415 NPOBEAEHUS OLLEHKN A0MKHO 6bITb ONpejeieHo B COOTBETCTBUM C 6.3.2.

3a30p paccmaTprBaloT Kak caMoe KOpPOTKOe PacCTosHUE MO BO3AyXY MexAy ABYMsl TOKONPOBOASALUMMMA YaCTSMN.
Ecnu Mexay TOKOMPOBOAALWMU YaCTAMW UMEETCS N30MpytoLLas AeTasb, HanpuMep Neperopojka, PaccTosiHue nsmeps-
10T BLO/b MYHKTUPHBIX IMHUIA, Kak NnokasaHo Ha pucyHke C.1.

ECnu paccTosiH1e Mex/y TOKOMPOBOASALLMMI YACTSIMI COCTOUT YaCTUYHO U3 3a30pa W YACTUYHO U3 pa3Ae/IMTeNbHO-
ro PaccTosiHMA yepe3 KoMnayHa 1 (Mnv) TBepayo U30NALMI0, IKBUBA/IEHTHBIN 3a30p WK PACCTOsSHUE pasfeneHns yepes
KOMMayH/, MOXHO paccuuTaTh, Kak OMMCaHO HIDKE, a MoJlyuyeHHOEe 3HauyeHue 3aTeM CPaBHUTb CO 3HAYEHUEM B COOTBET-
CTBYIOLLEl KONOHKe Tabmubl 5

[onycTtum, 4To Ha pucyHke C.2A - 3TO 3a30p. B - 3TO PACCTOSIHUE pa3fie/ieHnst Yepes 3a/IMBOYUHbIN KoMMnayH[, a

C - paccTosiHue pasgefieHns yepes TBepPAYHo U30MsLMIo.

PucyHok C.2 - V3mMepeHue CNOoXHbIX PaCCTOSHWIA

Ecnu 3HaueHne A MeHbLUe, YeM 3HaYeHue, NpuBeAeHHoe B Tabnuue 5. A1 onpefeneHns 3KkBUBa/IEHTHOTO PaccTos-
HMS pas3fenieHnst MOXHO UCNOMb30BaTb OAHY M3 NMPUBEAEHHbIX HKE Tabnul, ¢ KO3dhMLMEHTaMU, HA KOTOPbIE YMHOXAtOT
3HaUYeHUs U3MEPEHHbIX BEMMUMH. [pu pacueTax He yUYMTbIBAKOT 3HAYEHUS BENMUYMHBI 3230P0B UM pasaeneHunii, MeHbLLe
1/3 cOOTBETCTBYIOLLMX 3HAUEHWIA NO Tabnmue 5.

Pe3ynbTaTbl pacyeToB MO ONpeAeNeHnt0 KaXA0ro 3KBUBASIEHTHOTO PACCTOSHUSI pasfenieHnst HYXHO COXUTb W
CpPaBHUTb C COOTBETCTBYHLLMM 3HAYEHNEM U3 Tabnmubl 5.

UT06bI paccuntaTb nyTn yTeukm gns A. B 1 C (CM. pucyHok C.2) C NOMOLLBI0 AaHHbIX rpadibl 2 Tabnuupsl 5 (anekTpu-
YeCcKuii 3a30p), HEO6XOAMMO N3MEPEHHbIE 3HAYEHUSI YMHOXUTL Ha KO3HMLMEHTbI, NPUBEAEHHbIE B TAOMULE.

BenuunHa HanpsbkeHus n< 10B 10 B-u<rOB Ui 30B
Myt yTeuku, mm A 1 1 1
B 3 3 3
C 3 4 6

[na pacueta nyTei yteukn A, B 1 C ¢ NOMOLLbI0 AaHHbIX rpadbl 3 Tabnuupl 5 (anekTpuyeckuii 3a3op yepes 3a/iu-
BOYHbII KOMMayH/) HEO6XOAMMO U3MEPEHHbIE 3HAYEHNST YMHOXWTb Ha KO3(PhULEHTbI NprBeeHHbIe B Tabnue.
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Be/mumHa HanpsbkeHus

n< 10B 10 Bi, n<30 B n* 30B
MyTn yTeukun, mm A 0.33 0.33 0.33
B 1 1 1
C 1 133 2

[nsa pacyeTta nyTeii yteukm A. B 1 C c NOMOLLIO faHHbIX rpadbl 4 Tabnuupbl 5 (3N1EKTPUYECKIMiA 3a30p Yepes TBepAyH

U30/1ALMI0), HEOGXOAMMO N3MEPEHHBIE 3HAYEHWSI YMHOXMTb HA KO3OULMEHTBI, NPUBEAEHHbIE B TAGMLE U NOJYYEHHbIE
pe3ynbTaTbl CefyeT COXUTb.

BermuvHa HanpsbkeHst 0< 10B 10 B-n<308B ur 308
MyTn yTeukn, mm A 0.33 0.25 0.17
B 1 0.75 0.5
C 1 1 1

C.2 MyTn yteyukun

HanpsxeHne fns NPOBEAEHUS OLEHKU JO/KHO 6bITb ONPEAENeH0 B COOTBETCTBNM C 6.3.2.

[L/mHa NyTU yTeukn Ao/MKHA GbiTb U3MepeHa BAO/b NMOBEPXHOCTU U30/5LMM, Kak NokasaHo Ha pucyHke C.3.

1- noanoxka. 2 - 60po3aka. 3 - neperopogka. 4 - knei

PucyHok C.3 - 3mepeHune onHbI NyTein yTeuku

Ecnv Ha NOBEPXHOCTMN M30MALMN MMEKOTCS BbleMKM UK 6apbepbl (Neperopofku), nokasaHHble Ha pucyHke C.3. To:
a) AIMHY MyTU yTEeUKN U3MEPSAIOT BOKPYT /110601 BbIEMKM Ha MOBEPXHOCTY, €C/IN LUMPKHA BbIEMKN HE MeHee 3 MM;
b) ecnn U30NALMOHHAs neperopogka unn 6apbep B COOTBETCTBUM C 6.3.1 yCTaHOBMEHbI, HO He NPUK/IEEHbI, A/INHY

nyTN yTeukn N3MepstoT 6o Haf Neperopoakoil, MM6o nog Hell. B 3aBUCMMOCTY OT TOrO, Kakoe 3Ha4YeHVe MeHbLUE;

C) ecniv neperopogka (CMm. nepeuncrieHne b). npukaeexa, AnHy NyTy yTeukn BCeraa U3MepsioT Hag, neperopoAKoii.

Ecmn A8 CoKpawleHUsa ONTINHbI NYTU YTEeYKU NCNOMb3YIOT S1aK. N 1akOM MOKPbITa TO/ILKO YaCTb NyTU YTEYKK, KakK no-

KaszaHo Ha pucyHke C.4. 06LLLyt0 SKBUBANIEHTHYIO A/IMHY NYTW yTEUKI ONpeAensitoT no rpade 5 uam 6 Tabnuubl 5, Ucnonb3ays

cnepyloLmii pacyeT: Ans rpadbl 5 cnefyet yMHOXUTL B Ha 1. @ A - Ha 3. Ans rpadbl 6 cnefyet yMHOXUTb B Ha 0.33 M A
Ha 1. PesynbTarbl CNOXNTb.
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MpunoxeHune D
(cnpaBoyHoOe)

FepmeTtnsauna

MpumeuvaHune - Ha pucyHke D.1nokasaHbl HEKOTOPbIE BApUaHTbl NMPUMEHEHNA repMeTu3alny KomnayHaoMm, Ha
pucyHke D.2 - apyrve cnyyan NpUMeHEHVs repMeTrKa, Koraa He UCMosb3yoT 060/10UKY.

D.1 CuennoHue

MpumeyaHune - Bce BbiCTynawLime U3 Cnost repmeTmka Yactum 3I'IeKTpVI‘-IeCKOVI Lenu AO/DKHbI 6bITb 3aKpbIThbl
KomnayHgom. KomnayHg AO/KeH UMETb CLEN/IEHNE C 3TUMU NOBEPXHOCTAMU pasgena.

MckniodeHne TpeboBaHuii K MyTsiM yTeUKW 47151 9/IEMEHTOB, 3a/IMTbIX KOMMAayHAO0M, OCHOBAHO Ha OTCYTCTBUM BO3-
MOXHOCTU 3arpsisHeHus. VsmepeHHoe 3HaueHne CUT (CpaBHUTENBHOTO MHAEKCA TPEKUHIOCTOMKOCTY) B CYLLIHOCTY SBNS-
€TCs1 OL|EHKOI CTeNneHm 3arpsisHeHrsl, He06X0AMMOTO /151 TOro, YTO6bI BbI3BaTb NPO6OI pasaenieHns Mexay TOKONpoBoAs-
WUMK feTansimu. Ha ocHoBaHWM 3TOT0 MOXHO cAenath CeAytolme onyLeHus:

- €C/IV BCE 3/IEKTPUYECKIME HACTY M NMOAMOKKA MOJHOCTHIO 3aKPbIThl 060/10UKAMU N HU OAHA YacCTb He BbIXOAMT 3a
npeaesbl 3a/IMBKU KOMMNayHA0M, TOrAa HET pUCKa 3arpsi3HeHNst U NOSTOMY NPo6oit OT 3arpsi3HEHNs1 HEBO3MOXEH;

- ec/in Nobasi YacTb Lenu, HanprmMep Oro/IeHHbI UM U30IMPOBaHHbIV MPOBOAHVIK, 3MIEMEHT UM NOAJIOKKA nedar-
HOV NNaTbl, BbIXOAAT 3a Npeaesibl KOMNayH4a UM OH He MI0THO NpUieraeT K rpaHule pasgena, To Tam MOXeT 06paso-
BATbCS 3arpsi3HEHNE U BO3HUKHYTb NPOGOIA.

D.2 Temnepatypa
Temneparypa 3a/IMBOYHOIO KOMnayHAa A0o/HKHa CooTBeTCTBOBaTh 6.6.

MpumeuyaHune - Bce KoMnayHAbl MMEKT MaKCUMasbHYO TEMMEPATYPY, NPU MPEBLILIEHNN KOTOPO OHWM MOTYT
TepsiTb WM U3MEHSITb CBOW CBOICTBA. Takue U3MEHEHUS MOTYT Bbi3BaTb 06pa30BaHVie TPELLWH UM HapyLUEHNe CTPYK-
Typbl KOMMayHAa v NoB/ieyb 3a co60ii AOCTYN B3PbIBOOMNACHOW CMecH K 60/1ee HarpeTbiM, YeM HapyXHasi, MOBEpPXHOCTSIM
KoMnayHza.

'epmMeTn3npoBaHHbIE KOMMOHEHTbLI MOTyT 6bITb 6oNnee ropa4ymmMm nan 6ones X0/s104HbIMK, YEeM OHU 6b1n 6bl Ha OT-
KPbITOK» BO3yxe, B 3aBUCMMOCTW OT TEN/IONPOBOAHOCTM KOMNayHAA.

n)Bbmo6eralw b) Lleneii o6crkmka

1 2 3

1s

C) OnkpbITBM O604M*

1- cBOGOAHAA MOBEPXHOCTb; 2 - TepMeTU3NpYlO WUl MaTepuan, NoNoBMHA 3HA4YEeHUA U3 rpadbl 3 TabauLbl 5 NpU MUHUMANbLHOM
3HaYeHUU 1 MM. 3 - KOMMOHEHT, TepMeTU3Npyo LNl Matepuan He AO/KEH NPOHNKATb BHYTPb. 4 - repmMeTusnpyownii matepuan
(TonunHa He 3afjaHa); S- MeTannnyeckas Uan M30nALNOHHaA 060/104Ka, ANA MeTannnyeckoih 060104KM TONLLUHY He yKa3biBaKT (CM
6.1). TonwunHa nsonsayumn - no tabnuue 6 (rpada 4) HacTosAwero cTaHaapra.

PucyHok D.1 - TMpumepbl repmMeTu3MpoBaHHbIX Y3/10B, COOTBETCTBYIOWMX 6.3.4. 1 6.6
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MMMWTW A TangnHes
0,0 CBOGOAHOE MOBEPXHOCTU -1 Mbl

) Mayut*

MN1BBNMY-LUH TOT LWWHA
[,0 cBO6OAHO* NoBaaoeTn-1 MH

0) SeiLffT* gosgovipblirranaa
B XUK/leaowan/l yenu

PucyHok D.2 - TMpumMeHeHne

ThnuwunHa- » 3aBUCMMOCTU
orTMBHpAypbl BHMUHIH
NMOMATOCTU

b)1tipw eO»H «UFT»

FOCT 31610.11-20127IEC 60079-11:2006

s[Tfpumavoar TpeboBaHus,

nuneu n ayauta tB60AUB B
HBCKMLiAro ctaHgapTa (MFpedhas).

MuHMMAblAN TONAea
0,0 cBo60AoI* NnaBepmocru- 1 bbl

C) inaanMbIB LEMHN

Hiw m iw ih TonwunHa
[0 aBaboHO* TOBapHOCTM -1 W

B) JlcWwoYBbIB NPOHNKHOBEHUA
BI/IprBOOI'IBCHOIZ cmecun

repmeTusaummn 6e3 060/104kn
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Mpunoxexve E
(cnpaBouHoe)

VicnbiTaHne aHEpPru NepexoAHOro npouecca

E.1 MpuHuun

Ecnm B Lienn MoryT BO3HWKHYTb HanpshkeHWe v TOK NepexofHoro npouecca, Torga AonycTUMbl 3HAYeHUs Hanpsi-
XEHUs1 1 TOKA BbilUe 3HAYEeHWi, NPUBEAEHHbBIX B MPUIOXEHUM A. NPU YC/I0BUM, YTO MOXET BbiTb NMOKA3aHO, YTO IHEPTUs
nepexofHoro npoLecca . Cnoco6Has BbI3BaTb BOCM/IAMEHEHUE B3PbIBOOMACHOM aTMocdepbl, OrpaHuyeHa 3HauYeHUsIMU,
ykasaHHbiMKM B 10.1.5.3. B kauecTse npuMepa MOXHO pacCMOTPETb Cyyaii, Koraa UCTOUYHUK NUTaHWS!, B KOTOPOM UCMOJb-
3yeTcs nocnefoBatesibHoe NosynpoBOAHMKOBOE TOKOOTPaHUUMTEIbHOE YCTPOICTBO, PErvcTpupyeT 60/bLION TOK U OTK/IH0-
yaeTcs, HO NPU 9TOM TOK KPATKOBPEMEHHOTO NePexXoHOro NpoLecca nepesaeTcs Ha Harpy3ky. [ipyroii npumep, Koraa Lenb
VHAVKALMW HANpsXeHWs1 BKIKOYAET TUPUCTOP, NOAKMOUEHHDI NapanienbHo Harpyske, HO BbICOKOE HanpsKeHUe MOXET
KOPOTKOE BPeMsi NPUCYTCTBOBATbL Ha Harpyske 40 Toro, kak cpaboTaeT TUPUCTOP.

Lienb fo/XHA UCMbITBIBATLCS C TEMU NMOBPEXAEHNUSIMM, KOTOPbIE MPUMEHSIIOTCS B COOTBETCTBUM € 5.1 U AaloT Haw-
60/1ee onacHble 3HaUeHUst SHEPruUn B YC/IOBUSAIX, NMPUBEAEHHbBIX B YKA3aHHOM MyHKTE.

MpumeyvaHune - Hanbonee He6nar0r|p|/mTHb|e YCNnoBus He 06513aTe/IbHO BO3HMKAOT npu MakCMmMaslbHOM Hanpsa-
XeHunn. Heobxogvma Takxe oLeHka 60/1ee HU3KOro HanpshkeHus.

MPUHLMM 3TOTO UCMbITAHUS 3aKOYAETCS B M3MEPEHUN SHEPTUN B TEUEHUE NEPUOAA BPEMEHU, KOTAa HanpskeHve
1 TOK 6YyT NPEBbILIATL 3HAUYEHVSI, NPUBEAEHHbIE B NPUMIOXKEHUN A. UM 3HAUEHUS], KOTOPbIE HE SIB/ISIOTCS BOCT/IAMEHSIHO-
UMMM MPU UCTbITaHUN C NPUMEHEHNEM UCKPOOBPA3yIoLLEro MexaH13ma B cooTeeTcTau ¢ 10.1.

E.2 NcnbiTaHne

OHeprusa, KoTopas MOXET BblAeNTLCSA BO B3PbIBOONACHYIO TA30BY0 Cpedy, A0/MKHa ObiTb M3MepeHa No MOLLHOCTMW
1 BpEMEHY 3a nepuof, Korja 3HauyeHuUs HamnpshkeHWUs 1 Toka MpeBbILLAloT 3HaYeHNs, NpUBEAEHHbIE B NPUIOXEHUN A Un
3HayeHwus, 0 KOTOPbIX M3BECTHO, YTO OHW HE BbI3bIBAIOT BOCN/IAMEHEHWE NPU UCTIbITAHUK C NPUMEHEHNEM UCKPOOBpa3yto-
Llero MexaHusma.

Lienb gomkHa 6bITb UCMbITaHa Npy camoli He61aronpUATHONM Harpyske npu NOBPeXAeHUsX B cooTBeTCTBUM C 5.1.
Ecnun uenb nuTaeT BHelLLHee YCTPOCTBO (Hanpumep, Korga UCTOYHUK MUTaHUS € NocnefoBaTeslbHO YCTaHOBEHHbIM MO-
NlyNPOBOAHMKOBbLIM TOKOOTPaHWYMBAIOLLMM YCTPOCTBOM NOAAET SHEPrvii0 CO CBOMX BbIXOAOB Ha Apyroe yCTpoiCcTBo, ycTa-
HOB/IEHHOE BO B3pPbIBOONACHON ra3oBoi aTMocdepe), Torga co3garolleli Havxyalme YCNoBUsa Harpyskoih MOXeT 6biTb
nobas Harpyska OT Harpy3kv Xo/10CTOro XoAa 0 KOPOTKOro 3aMblKaHuS.

B KauecTBe npyMepa MOXHO NPYBECTU CNeAYyLMiA: eC/IM UCTOYHUK NUTaHua BbipabaTbiBaeT HanpskeHne 15 B B
YC/IOBUAX XOMOCTOrO X0Aa U CHabXeH nocrefoBaTe/lbHO YCTaHOB/IEHHLIM MONYMNPOBOAHVNKOBbLIM TOKOOrPaHUUMBAKOLLMM
YCTPOICTBOM, KOTOpPOE cpabaTbiBaeT, Korga TOK NpeBbIiaeT 1 A. 0XuaaeTcs, YTo Lenb Npy NOAKIYEHUN K CTabUNNTPOHY
C Hanbosnee He6NaronpUATHOM Harpyskoii npuMepHo 14.5 B, co3aacT KOpoTKMiA NEPEXOAHbI PEXUM C TOKOM Bbille 1 A fo
TOro, Kak cpaboTaeT TOKOBbIN BblK/ouaTelb. CTabuIMTPOHbI C 60/1ee HU3KUM HanpshKEeHNEM, YeM YKasaHHOE BblLLe, Takke
Heo6X04MMO UCTIbITLIBATD.

[nsa noarpynnbl HA MakcmManbHO AOMyCTUMbIV TOk npu 14,5 B paseH 3,76 A (no Tabnuue A.1).

MoaTomy npu UCNbITaHUM HEOBXOAMMO WU3MEPUTL MPOU3BEAEHNE HaNPSXKEHUS U TOKA B TEUYEHWE BPeMeHu, Korga
TOK 6yZeT npesbiwaTh 3.76 A. VicnbiTaTenbHasn ycTaHOBKa M OXuUaeMble HamnpshkeHue v TOoK, perncTprpyemblie LucpoBbIM
ocuunnorpacom, Ao/MKHbI BbITb, Kak MOKa3aHo Ha pucyHkax E.1 n E.2

B aTOM criyyaB aHeprus nepexoAHoro npoLecca Ao/MKHa paccUUTbIBATLCS MyTeM U3MepeHusi ToKa A0 CTabuinTpoHa
(C MoOMOLLBIO U3MEPUTESIbHON CKOBbI) 1 HaMPSHKeHUs Ha CTabUNMTPOHE. 3aTeM MOXHO M3MepUTb Cepuio TOKOBPEMEHHbIX
XapaKTepuCTVK A/171 K&KA0r0 3HaUYeHNs ToKa CTabumnsaumm, 1 MOXHO onpefenuTb 30Hy Noj, KPUBO 3aBUCUMOCTY «Hanpsi-
XKEHME X TOK» OT BpEMeHU. TakuM 06pa3oM MOXeT ObITb OnpefeneHa 30Ha Noj, KPpMBOWA A0 NafeHWst TOKa 4,0 3HAYEHMWS, HUXe
KOTOPOro OH CYMTAETCS HECMOCOOHBIM BbI3bIBATb BOCM/IaMEHeHWe. 3TO UCTbITaHMe 3HepPruM NepexoaHoro npolecca.

B Aapyrmx cnyvasx camoil HebnaronpuATHO Harpy3Koli MOXeT ObITb NepeMeHHbIi pe3ncTop. B aTom cnyyae psg,
TOKOBPEMEHHbIX XapaKTepUCTUK MOXET ObITb MOMyYeH ANA KaXKA0N OMUYECKON Harpysku npakTMYeckn OT KOPOTKOro 3a-
MbIKaHUsi 0 3HAYeHNs CONpPOoTMBAEeHUA MeHee | /[],, 1 NHTerpas MOLLHOCTM U BPEMEHW, NMPUIOXKEHHBI K pe3ncTopy Mo-
XEeT 3aTem 1Cnosb3oBaTbCa A1 pacyeta MOLHOCTN Nepexo4Horo npotecca. B kayectse Harpyskm MOXHO UCMONb30BaTb
KOHZeHcaTop Uamn Apoccesib, B 3aBUCUMOCTU OT yKa3aHHbIX BbIXOAHbIX NapamMeTpos.

HanpshxeHve n Tok cnegyeT M3MepsiTb CKOPOCTHbIM 3anOMUHAIOLWMM OcLunorpadom, cnocobHbiM obecneunTb
CKOPOCTb BpEMEHHOI pa3BepTkn mMeHee 1 MKC Ha feneHue. VcnbiTaTeslbHoe 060pyAoBaHue 1 ero NogKIlUeHNE K 1c-
NbITyeMOI Lienu [O/KHbI OKa3blBaTb MAUHUMa/IbHOE BANSIHWE HA U3MepsieMble BennynHbl. PekomeHayeTcsa ncnosb3osartb
[aT4nKy ToKa Y KaHaslbl U3MEPEHWST HAMPSHKEHWS C BbICOKMM CONPOTUB/IEHNEM. PekoMeHAyeTCs NCMNo/b30BaTh PTYTHbIM
KavaroLmiics BblkIoUaTe b, Tak Kak OH Co3JaeT [BYCTOPOHHUIA MeXaHWU3M C HU3KMM KOHTaKTHbIM COMPOTUB/IEHNEM, HO
MOXHO WCMO/Ib30BaTb U APYrue 3KBYBa/IEHTHbIE BbIKOYATENN.
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1- ucnbiTyemas Uenb. 2 - Harpyska; 3 - pTYTHbI BblkAOYaTeNb; 4 - BONLTMETP BbICOKOTO CONPOTUBNEHUS;
5- Wyn ANA U3MEpPeHUn BeNUUYNHbI TOKa

PucyHok E.1 - TMpumep ncnbITyemMoli Lenu

1- Tok/ MakcuManbHO AONYCTUMbIA B COOTBETCTBUM C UCNbITAHMEM Ha UCKPOGE30MNaCHOCTb M OLEHKO Mo NpuaoxeHuto A
2 - nepepaBaemasn aHeprua |[x) - HanpskeHue V <B>K 3allTpUXOBaHHbIA yyacTok KpUBoit (A, c)

PucyHok E.2 - Tlpymep BbIXOAHOIO CUrHauia
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MpunoxeHune F
(o6sa3aTenbHoe)

BapuraHTbl 3a30P0OB /11 CMOHTUPOBAaHHbIX NeYaTHbIX NAaT U pasfefieHne 3/1eMeHTOB

F.1 O6wune TpeboBaHnsa

B COOTBETCTBUM C HACTOSLLYM NPUIOXEHNEM 3a30Pbl A1 TOKONPOBOAALLMX AeTaneil fonyckaeTcst yMeHbluaTb Mo
CpaBHEHUIO CO 3HAYeHUsIMK, NpuBeAeHHbIMM B Tabnuue 5 HacTosLLero cTaHgapTa. 3To NpUIoXKeHe NPUMEHSIOT, KOraa B
YCNOBUSAX CTeNeHn 3arps3HeHns He 6onee 2 (no IEC 60644-1) anekTpuyeckme 3a30pbl OLEHNBAIOT.

- B CMOHTMPOBAaHHbIX MeyaTtHbIX niarax:

- B pasfgenuTesibHbIX 3/1eMeHTax, 3a UCKIIYeHNeM TpaHchopMaTopoB, COOTBETCTBYOWYMX Tabnvue F1 i F.2. B
3aBMCUMMOCTM OT YPOBHS MCKPOGE30NacHow Lenw.

NMpumeuvaHune - O6LWMe TpebOBaHMS K 3a30pam A1 TOKONPOBOASALLMX AeTasieil npuBefeHsbl B pa3gene 6.3 Ha-
cTosiwero ctaHgapTa. OHY OCHOBaHbI, FNaBHbIM 06pa30M, Ha CTeneHn 3arpasHeHns 3. CuutaeTcs, YTo ABONHAA UK ycu-
NeHHasn usonaums B cootseTcTBun ¢ IEC 60664-1 cooTBeTCTBYET TpeboBaHMAM K UCKPOOGE30NacHOMY pasfesfieHnto Ans
YPOBHel CKpo6eaonacHom Lenu «ax>un «ib».

[lna nevaTHbIX NAart, pene 1 oNTPOHOB, KOrAa CTeneHb 3arpsA3HeHns 2 obecneyeHa ycnoBusaMy MoHTaxa . 060104-
KOW WM MOKPbITUEM . 3aLLMLLAIOLWMM OT NonafaHus Mbiav U BNaru, MOryT NPUMEHSATLCA MeHee XecTkue TpeGoBaHus K
KOHCTPYKLMW fAaHHOTO NPUIOXEHUS.

3Tn TpeboBaHNA NpUMeHsIlOTCA B cooTBeTcTBMU ¢ |IEC 60664-1 «Bbi6op n3onsumm ansa obopyaoBaHnis B HWU3KO-
BOJIbTHbIX CUCTEMAX>.

[aHHble, nNpuBeaeHHble B Tabnuue F.1. feiicTBUTENbHbI AN KaTeropun nepeHanpshkeHus VI (cunosble/apyrne
Lenu), matepuana nsonauum rpynnsl lllato, cteneHn 3arpssHeHns 2 (6e3 koHAeHcaumMmn Bo Bpems paboTbl). B aTom anb-
TepHaTMBHOM MeTOofe UCMO/Ib30BaH BbIGOP U30NSALUN.

F.2 YnpaBneHune 3arpAa3HeHneEM

Ecnv neyatHble nnatbl MW pasgennTesibHble 3/1IEMEHTbI HAXOAATCA B YCMIOBUAX CTEMNEHU 3arpsasHEHns 2 uin Me-
Hee. NPUMEHSIOT YMEHbLUEHHbIE 3a30pbl:

- ANA ueneli ypoBHel «ia» n «ib* - B cooTBeTCTBUM C Tabnuuei F.1;

-AN15 Lenei ypoBHS eic» - B COOTBETCTBUYM C Tabnuueid F.2.

CHWXeHue 3arpsi3HeHns CTeneHn 2 AOCTUraeTca Npu BbINOHEHUN CNeAYOLMX YCNOBWIA:

- yCTaHOBKa NeyaTHbIX MnaT Uan pasfeniMTenbHbIX 3/1EMEHTOB BHYTPU 060/104KW, CTeMNeHb 3alluTbl KOTOPOi COOT-
BETCTBYET YC/IOBUAM 3KCNyaTaumm 1 MMHUMasibHO pasHa IP54 B cooTtBeTcTBUM C IEC 60529.

O60n0uKa JoMKHA YA0BNETBOPATL BCeM TpeboBaHusaM k o6onoukam IEC 60079-0 gns 060/104eK CO CTENEHbIO 3a-
LWmMTblI He meHee IP54. nmn

- NPUMeHeHne KOH(OPMHOIO MOKPbITUA Tuna 1 unn 2 B cootBeTcTBUM € IEC 60664-3; nin

- MOHTaX B KOHTPO/MPYeMOll cpede C [OCTaTOYHO HU3KMM 3arpsisHeHVem: B 3TOM Ciyyae Tpebyemble yCnoBus
MOHTaXa [OJXHbI ObITb JOMOTHUTE/IBHO YKa3aHbl B [JOKYMEHTaLMN U3TOTOBUTENS, @ 3HaK «X» O/MKeH 6bITb f06aBfeH K
mapkuposke (cm. IEC 60079-0. pasgen 29).

F.3 3a3opbl 4NA nevyaTHbIX Naat U pasgeneHne 3/1IeMeHTOB
F.3.1 YpoBHU «la» n «ib»

[ins ypoBHeii «at> 1 «ib» 3a30pbl B cOOTBETCTBUM C Tabnumueli F.1 MOryT NPUMEHATLCA B CNlydasX, yKasaHHbIX B pas-
fene F.1 npy BbINO/NHEHWN CliefyoWmnX Tpe6oBaHuit:

- KaTeropusl nepeHanpskeHys Leneii gomkHa 61Tk LI (cunoeble/gpyrve uenu) B cooTeeTcTBUM ¢ IEC 60664-1.
370 TpeboBaHMe [O/MHKHO ObITb [AOMNOHUTE/LHO YKa3aHo B JOKYMEHTaLMN OT N3rOTOBUTESSA Kak yCoBre MoHTaxa. K map-
KMPOBKe 3/71eKTP0060opyA0BaHUsS f06aBNAT 3HaK «X» (cM. IEC 60079-0. pa3gen 29.2, nepeyncneHue iy;

- Martepuan U3oNALMn NeYaTHon NnaTbl UK pasfeiMTeslbHbIX 3/1IEMEHTOB [O/HKEH OTHOCUTLCA K rpynne La/b. kak
ykasaHo B |[EC 60664-1.

Pasgenenus, cooTBeTcTByloWMe Tabnvue F.1. cunTaloT HENoBPeXAaeMbIMU. U OHW He [0/DKHbI NMOBPeXAaTbcs [0
HU3KOro conpoTueieHus. OAHako, ecnn NPUMMEHSIOT Ay6/1MpoBaHne 3/1eMEHTOB (HanpuMmep, ABa KOHAeHcaTopa, ycTa-
HOBJIEHHbIE MoC/efoBaTeNIbHO), pasfesieHne MeHee MOJIHOTO 3Ha4YeHusl, HO 6osiee UM paBHOE MOJSIOBUHE 3HAYEHUs Mo
Tabnuue F.1 paccmMaTpuBatoT kak O4HO yuuTbiBaEMOe NoBpexaeHve. Hrkakne gpyrve noBpexaeHns He AOoMnycKaloTces.

Pasfenenus nog nokpbITMEM, Yepes 3a/IMBOYUHBIN KOMNAayHA 1 Yepes TBEPAYH U30NALMIO AOKHbI NPOATU TUNOBbIE
1 KOHTPOJIbHbIE MCMbITaHKs B cooTBeTCTBUYM € IEC 60664-1 1 IEC 60664-3, a A5 9N1eKTPUIeCcKMX 3a30poB U NyTel yTeukn
TUMNOBbLIE WJIN KOHTPOJIbHbIE UCTbITAHUS HE TPEOYHOTCA. MOCKOIbKY KOHTPOSIbHbIE UCTbITAHUA MOXHO NPOBOAMUTL TOJLKO C
raslbBaHNYECKN pasfenieHHbIMU LensamMu, AonycKaeTcs BKIoYaThb CrneuuasibHble UChblTaTtesibHble MPOBOAHVKN B KOHCTPYK-
L0 NeyaTHol nnarbl, 4To6bl NOATBEPANUTL 3MEKTUBHOCTL METOAA U3TOTOB/IEHNS (HAHECEHWE NOKPbLITUS, 3a/IMBKA).

86



FOCT 31610.11-2012Y1EC 60079-11:2006

Tunosble NCMbITAHUSA AOKHLI MPOBOAUTLCS C y4ETOM Hanbonee HebNaronpUATHLIX YCI0BUIA OKpyXatoLLeit cpespbl,
3asBMEHHBIX A/19 060PY0BaHNs, HanpuMep, MakCUMasibHOM Y MUHUMaUTbHOM TeMnepatyp.
CnoxHble pasgeneHns B COOTBETCTBUM C pa3fenom 6.3.6 no Tabnuue F.1 He onpegensior.

F.3.2 YpoBeHb «lc»

[Na ypoBHA «l0» YMEHbLUEHWE pa3fennTesbHbIX PACCTOSHUIA B COOTBETCTBUM C Tabnuueli F.2. gonyckaeTca npu
BbINOJ/THEHUM CNeAyoLWwnX TpeboBaHuii:

- €C/IM HOMUHASIbHOE HanpsXeHne paccMaTpyBaeMoro 371eKTpoo6opyLoBaHNA UM 060N YacTy 3NeKTpoobopyao-
BaHVSA He NpeBblllaeT MakCMMaslbHOro 3HavyeHuns 60 B. Hukakue TpeboBaHWA K pasfeMTesbHbIM PacCTOAHUAM B [OMOS1-
HeHue TpeboBaHNAM OBLLMX MPOMBbILLIEHHbIX CTAHAAPTOB HE NPUMEHSIOTCA. DNeKTPUYeckme 3a30pbl U AINHA NYTU YTEUKn
3/1eKTPo060pyA0BaHNSA C MAKCUMYMOM HOMWHa/IbHOTO HanpshxeHus oT 6onee 60 fo 375 B A0/MKHbI COOTBETCTBOBATH
3HaueHMsAM 13 Tabnumubl F.2.

- He06X0AMMO NPeAyCMOTPETL BHYTPEHHIOK W/ BHELLIHIOK 3aLLUTY 3/1eKTPOO60PYA0BaHNA OT HAMNPSAXEHWS Nepexos-
HOro npouecca Ha 3axuMax NUTaHnsa aneKTpoobopyaoBaHMs. 3Ta 3almTa AO/HKHA OrpaHNUuUTb HanpskeHue NepexofHoro
npouecca MakcMmasibHO 40 140 % oT MakcumasnibHoro 3HaveHusa 60. 90, 190 nan 375 B B 3aBUCMMOCTU OT HOMUHAUTLHOTO
HanpsxeHus obopyfoBaHNs. ECn NCnonb3yoT BHELLHIOW 3alumTy, 060pyA0BaHne fO/MKHO ObiTb MapKMpPOBaHO 3HAKOM «X»
(cm. IEC 60079-0 pasgen 29) 1 cooTBeTCTBYHOLWAA MHhopMaLmsa Ao/mkHa ObITb yKa3aHa B AOKyMeHTauum (cm. pasgen 13).

Ta6nuuya F.1 - SneKkTpuyeckne 3a30pbl, NyTU YTEUKN 1 pa3feneHns 415 YPOBHEN eiax» 1 «ib» npu npUMeHeHUM 3aLmThl
OT 3arpsi3HEHNs 1 BbINOSIHEHWS CIELMasbHBIX TPEGOBaHUIA K MaTepuasty N MOHTaXyY

HoMuHanbHoe HanpsxeHue dnekTpuyecknii 3asop 3a3op yepe3 3asop uepes 3a3op noJ NokpbITUEM. 3asop nog no-
usonauyuu, apekTusHoe W ANMHA NYTW yTEYKW N0 3&NMBOYHbINA TBEPAYIO Tun nokpelTUA 1 MM KpbITUEM. Tun
HanpsXeHue nepemMeHHo- BO3Ayxy, Mm (Mpumeua- KoMnayHp, usonsaumio, (Mpumeuanue 4) NoKpbLITUA 2 MM
ro ToKa UAn HanpsxeHune Hue 2) MM um (MpumeyaHue 4)

MOCTOAHHOMO Toka. B (Mpu-

Kateropus nepeHanpsxeHusa (MpumeyaHune 3>
Meyamua 1u 5)

1] MI nmn un 1] n M/
10 0.5 0.2 0.2 0.2 0.5 0.2 0.2
20 0.5 0.2 0.2 0.2 0.5 0.2 0.2
30 0.5 0.2 0.2 0.2 0.5 0.2 0.2
40 0.5 02 0.2 0.2 0.5 0.2 0.2
50 0.5 0.2 0.2 0.2 0.5 0.2 0.2
100 15 0.32 0.2 0.2 0.75 0.32 0.2
150 3.0 1.30 0.2 0.2 15 0.65 02
300 55 3,20 0.2 0.2 2.75 1.6 02
600 8.0 6.40 0,2 0.2 4.0 3.2 0.2

MpumeyaHus

1- Ckauky HanpsbkeHus - Ha ocHoBe cepumn R10. ®akTnyeckoe pabouyee HanpsHKeHVe MOXET NpeBbIllaTh NpyBe-
AeHHoe B Tabnuue 3HaveHne Ha 10 %.

2 - BkoYas KOMMOHEHTbI 1 YacTy NeYyaTHo nnatbl.

3 - Karteropusa nepeHanpskeHus B cootsetctsmm ¢ IEC 60664-1.

4 - Tvn nokpbITUS B cooTBeTCcTBUM € IEC 60644- 3

5 - Bwouas MOBTOPSIOLLEECS MakCUMaslbHOe HanpsbkeHue, Hanpumep, Ans npeobpasosaresieli NOCTOSIHHOIO
TOKa, HO HanpsXXeHus nepexofHoro nNpoLiecca He y4nTbIBaloT

Ta6nuya F.2- nekTpuyeckve 3a3opbl, NyT YTEUKU U Pa3aeseHns A5 YPOBHSA «ice Npu NPUMEHEHUN 3aliuTbl OT 3a-
TPA3HEHNS 060/104KOM MM C MOMOLLbIO CIELMasbHBIX YCIOBUA MOHTaxXa

HanpsaxeHue dnekTpuye- 3asop yepes 3as3op uepes OAnvHa nytn OnvHa nytn CoaBHUTENbHbIN
(MakcumanbHoe cKkuii 3asop, 3a/MBOYHbI TBEpAYyl W30-  yTeuku Mo BO3-  yTeuku noj no- MHAEeKC TpeKuuro
3HaueHue). B MM KoMnayHp, Mm NAUN0. MM AYXY. MM KpbITUEM. MM cToiikocTn (CUT)
10 - - - -
30 . - - E - 100
60 - - - - - 100
90 0.4 0.15 0.15 1.25 0.3 100
190 0.5 0.3 0.3 15 0.4 175
375 1.25 0.3 0.3 25 0.85 175
>375 * » * *

MpumevaHns:

1- [ns 3a30pOB C NOMETKOM [ONOSHUTENbHbIE TPEBOBAHNA He MPUMEHSAIOTCA: * - 3HAYeHUA 3a30p0B A0 Ha-
CTOAILLIEro BpEMeHU He onpejeseHsbl

2 - TMoaTtsepxeHve cooTBeTCcTBUA TpeboBaHMsaM K CUT Ana U30NALMOHHBIX MaTepuasos AO/MKEH NpesCcTasnTb
nsrotoBuTenb. Ana HanpshkeHuii o 10 B ykasbiBaTb CUT M30NSLUMOHHBIX MaTeprasioB He TpebyeTcs.
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IEC 60050-426:1990

IEC 60079-15

IEC 61086-1:2004

IPC2152
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Bubnunorpadgus

International electrotechnical vocabulary - Chapter 426: Electrical apparatus for
explosive atmospheres (MexayHapoAHblii 31ekTpoTexHUYecknini cnosapb (M3C) -
naBa 426: SnekTpoobopyaoBaHue A8 B3pbIBOOMNACHbIX cpen)

Electrical apparatus for explosive gas atmospheres - Part 15. Construction, test and
marking of type of protection 'n' electrical apparatus (3nekTpoo6opygoBaHue gns
B3pbIBOONACHbIX ra3oBbiX cpef. YacTb 15. KOHCTPYKUUSA, UCNbITAHUA U MapKUpoBKa
3/1eKTpo06opyAOBaHUSA C 3aWUTON Buaa «n»)

Coatings for loaded printed wire boards (conformal coatings) - Part 1: Definitions,
classification and general requirements (MokpbITUA NS CMOHTMPOBAHHbIX MeYaTHbIX
nnat (KoHthopMHbIe NOKPbITUA). YacTb 1. OnpepeneHus, knaccudukaumsa n oéume
Tpe6oBaHus)

Standard for determining current carrying capacity in printed board design (CtaHgapT
AN onpeAeneHUs AONYCTUMOW Harpysku no TOKYy Mpyv KOHCTPYMPOBaHWUW MeyvaTHbIX
nnar)
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MpunoxeHune JA

(cnpaBouHoe)

CBefleEHNSA O COOTBETCTBUM MEXIOCYAAPCTBEHHbIX CTAHAAPTOB CCbITIOYHBIM MeXAYHapoAHbIM

Ta6nuuya OA1
O603Ha4eHVe 1 HAMMEHOBaHVIE CCbUTOYHOrO
MEXyHapOoAHOro CTaHaapTa

IEC 60079-0:2000 dnekTpoobopyfosaHue 4as
B3pbIBOONACHbIX ra3oBbIX cpes. YacTb 0. O6wpe
TpeboBaHuA

IEC 60079-7:2001 SnekTpoobopyaoBaHve

[AN19 B3PbIBOONACHbIX ra3oBbIX cpef. YacTb 7.
MoBblILWeHHan 6e30nacHOCTb «e»

IEC 60079- 25 3nekTpoobopyfoBaHue ans
B3PbIBOOMNACHbLIX ra30BbIX cped. YacTb 25.
Vickpo6B30nacHbIB CUCTEMBI

IEC 60085 OueHKa TenocTolikocTn u
Knaccmdmkauma 3n1eKTponsonaLmum

IEC 60112 MeTop onpefesnieHns cpaBHUTENbHOro
N KOHTPO/IbHOTO MHAEKCOB TPEKUHIOCTOKOCTH
TBEPAbIX U30MALUMOHHBIX MaTepPNasioB BO B/IaOKHOM
cpege

IEC 60127 MuHMWaTIOpHble niaBkue
npegoxpaHuTenu

IEC 60529 CteneHu 3awuTbl, obecneymBaemble
o6onouvkamm (Kog IP)

IEC 60664-1 Bbi6op n3onsuum ans 06opynosaHms
B HWU3KOBOJIbTHbIX cuctemax - Yactb 1.MpuHUmnBbI,
TpeboBaHVsA U UCNbITaHNA

M3K 60664-3 Bbibop nsonauuv ans
060pYy0BaHNS B HU3KOBO/Ib THbIX CUCTEMAX.
YacTb 3. MpyMeHeHne NOKpbITUA, 3a/IMBKN UIN
(POPMOBKU 7191 3alUMT bl OT 3arpsi3HEHUS

cTaHfjapTam

CrerneHb
COOTBETCTBUSA

MOD

MOD

MOD

NEQ

O603Ha4eHNE N HAMEHOBaHYIE COOTBETCTBYHOLLIETO
MEXTOCYJaPCTBEHHOTO CTaHaapTa
FOCT 30852.0-2002 (M3K 60079-0:1998).
2neKkTpoo6opyAoBaHMe B3pbIBO3alLMLLIEHHOE. YacTb
0. O6wue TpeboBaHMs

[OCT 30852.8-2002 3nekTpoobopyaoBaHme
B3pbIBO3aLLMLLEeHHoe. YacTb 7. 3awuTa B1aa s

FOCT 27473-87 (M3K 112-79) Martepuanbl
9N1eKTPOU30/IALMOHHbIE TBEPAbHO. MeTop,
onpefieneHnsi CPaBHUTENIbHOTO W KOHTPOJIbHOTO
WNHAEKCOB TPEKMHIOCTOMKOCTM BO BNIaXXHON cpefe

*

FOCT 14254-96 (M3K 529-89) CTeneHu 3awuThl,
obecneunBaemble 060/104KaMn
(Kog IP)

* COOTBETCTBYIOLMI MEXIOCYAAPCTBEHHbIN CTaHAApT OTCyTCTBYeT. [lo ero yTBepXAEHUs pekoMeHAyeTcs
MCMoMb30BaTh MEPEBOA HA PYCCKMIA A3bIK AAHHOTO MEXAYHapOAHOTo cTaHaapTa. [epeBog AaHHOro MexayHapoaHOro
cTaHgapTa HaxoauTes B ®efepasibHOM UH(OPMALMOHHOM (hOHAE TEXHUYECKUX PErfiaMeHTOB W CTaH4APTOB.

MpumeuyaHue - B HacTosLWEN TaBNMLE MCMOMb30BaHbI CEAYIOLME YCI0BHbIE 0603HAYEHUSI COOTBETCTBUS

CTaHJapToB:
- MOD - mogudmumpoBaHHble CTaHAapTh:
- NEQ - HeakBMBaJIEHTHbIE CTaHA4APTbI.
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YOK 621.3.002:5:006.354 MKC 29.260.20 0T

KntoueBble cnoBa: vckpobGesonacHas 3fekTpuyeckas Uesb, MCKpo6esonacHoe asiekTpoo6opyaoBaHue, CBsi-
3aHHOe aneKTpoo6opyaoBaHue, 3IeKTPUYECKUit 3a30p, AIMHA NYTU YTEUYKU, UCKPOOBPA3YIOLWMNA MeXaHU3M.
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