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Mpegucnosue

Llenm n npyHumnel ctaHaapTusauumn B Poccuiickon denepaumm yCcTaHOBIEHDI
depnepanbHbiM_3akoHoM 0T 27 gekabps 2002 r. N 184-®3 "O TexHu4eckom
perynnposaHun", a npasuna NpUMEHEHNs HauMoHanbHbIX cTaHgapToB Poccuinckon
®epepaumm -[OCT P 1.0-2004* "Ctangaptmsaumss B Poccunckon denepaunn.
OcHoBHbIe NonoxeHnsa"

* Ha Tepputopumn Poccunckon degepaunm JOKYMEHT He AencTByeT. [lencTeyeT
FOCT P 1.0-2012. - MNpumevaHne narotoButens 6a3sbl AaHHbIX.
CBeaeHus o ctaHpgapTe

1 NMOAINOTOBJIEH ABTOHOMHOWN HEKOMMEPYECKOW HaLWOHArNbHOM opraHuM3auuven
"Ex-ctaHgapt" (AHHO "Ex-ctanHgapT") Ha OCHOBE COOCTBEHHOIO ayTEHTUYHOro
nepeBoga Ha PyCCKUM A3bIK MEXOYHapo4HOro CTaHA4apTa, YKasaHHOro B NyHKTE 4

2 BHECEH TexHnyecknm komutetom no ctangaptmsaumm TK 403 "O6opynoBaHue
Ansa B3pbiBoonacHbIX cpep (Ex-obopynosaHue)”

3 YTBEPXXIOEH W BBEJEH B OEVCTBWE [Mpukaszom PenepansHOro areHTcTBa
N0 TEXHNYECKOMY perynmpoBaHmnio u metTpororuu ot 17 centabpsa 2012 r. N 320-ct

4 Hactosumin ctaHgapT ugeHTudeH mexayHapogHomy ctaHgapty MOK 60079-
7:2006* "BapbiBoonacHble cpefbl. Yacte 7. O6opyaoBaHue. lNoBblweHHas 3awmTa
Buaa "e" (IEC 60079-7:2006 "Explosive atmospheres - Part 7: Equipment protection
by increased safety "e").

* [locTyn K MexayHapoaHbIM 1 3apy0exHbIM LOKYMEHTaM, YNOMAHYTbIM 30eCb
MW panee no TEeKCTY, MOXHO MOnydYnTb neperas no CCbIIKe Ha canT
http://shop.cntd.ru. - MNpumeyaHue narotosutensi 6asbl AaHHbIX.
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|_|pl/l NnpMMEeHEHN HaCTodAllero ctaHgapTa peKoMeHOYyeTCA WCMNoJib30BaATb
BMECTO CCbIIOMHbIX MeXOayHapoAHbIX CTaHOapTOB COOTBETCTBYWLWME UM
HauWoHallbHble CTaHOapThbl Poccuickon CDe,qepau,MVl n MexrocyaapCTBeHHbIEe
CTaHOapTbl, CBeOEHNA O KOTOPbIX npuBeaeHbl B 4ONOJNTHUTESIbHOM MPUIoXxeHnn OA

5 BBEEH BINEPBbIE

UHpopmayusi 06 usMeHeHUsIX K HacmosiwemMmy cmaHOapmy rybnukyemcs 8
eXe2o00HO  u3dasaeMoM  UHOpMaUUOHHOM  ykazamernie  "HauuoHarbHble
cmaHOapmbl", a mekcm U3MeHeHUU U rorpasoK - 8 eXeMeCcsYHO u30asaeMoMm
UHbopmauuoHHOM yka3zamene "HauuoHanbHble cmaHdapmebl”. B cry4dae
rnepecmompa (3ameHbl) unu  OmMeHbl  Hacmoswezo cmaHdapma
coomeemcmeyruiee yesedomreHue bydem orybruUKoBaHO 8 eXeMeCSaYHO
usdasaeMoM UHGOPMaUUOHHOM yKalamene "HauyuoHarnbHble cmaHOapmabl”,
Coomeemcmesyow,as UHhopmayusi, yeedoMreHUe U MmeKcmbl pa3meuiaromcs
makxe 8 UHGhopMalUOHHOU cucmeme obwe20 rosib308aHuUsi - Ha oguyuarbHOM
caime @eldeparibHO20 az2eHmcmea [10 MeXHUYECKOMY pe2yniuposaHuo U
Memporsio2uu 8 cemu MIHmepHem

BeBeneHue

Hactoaumin ctaHgapT COAEpXUT MNOSMHbIA ayTEeHTUYHbIA TEKCT 4YeTBepToro
n3gaHna  MexayHapogHoro ctaHgapta  MOK  60079-7, BKMOYEHHOrO B
MeXOyHapoaHyto cuctemy ceptudmkaunmm MOKEX wn  eBponenckyro cuctemy
cepTudmkaumm Ha ocHoBe aupekTmBbl 94/9 EC; ero TpeboBaHMsi MOMHOCTbLHO
oTBeYaroT NOTPEOHOCTSAM 9KOHOMUKN CTPaHbl U MeXOyHAPOAHbIM 0bsa3aTenscTBam
Poccuiickon ®enepaumu.

Hactosaumin  HauuoHanbHbI ~ cTaHgapT noarotoBrieH B obecnedeHuve
PenepanbHoro 3akoHa ot 27.12.2002 N 184-93 "O TexHn4eckoM perynmposaHmmn”.

Hactoaumi ctaHgapT sIBNSETCA OAHUM M3 KOMMSIEKCa CTaHA4apToB MO Buaam
B3pbIBO3aWMTbI A9 3MeKTpoobopyaoBaHus, MPUMEHSEMOrO BO B3pPbIBOOMACHbLIX
cpepax.

CTtaHgapT MOXeT MNPUMEHSTbCA  ANA9  HOpMaTuBHOro  obecneyeHus
obszaTenbHOM cepTUdmKaLnm 1 UCNbITAHUNA.

YCcTaHOBMEHHbIE HAaCTOSAWLMM cTaHAapToM TpebosaHus obecnevnsaloT BMecTe
co ctangaptom MOK 60079-0 "B3pbiBoonacHble cpebl. YacTtb 0. O6opyaoBaHue.
Obuwpe TpeboBaHua" 6e3onacHOCTb MPUMEHEHUs 3NEKTPoobopyaoBaHUS Ha
OonacHbIX MNPOU3BOACTBEHHbIX OOBEKTaX B YroflbHOW, ra3oBOW, HeTAHON,
HedoTenepepabatbiBatoLLEn N APYIMX OTPACISIX NPOMbILLIEHHOCTW.

1 O6nactb NnpuMeHeHuns
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Hactoaumin cTaHgapT YycTaHaBnvMBaeT TpeboBaHMs K MNPOEKTUPOBAHWUIO,
KOHCTPYKLUWN, UCMbITaHUAM n MapKUpoBKe B3pblBO3aLUMLLEHHOIO
anektpoobopyaoBaHMs C  BMAOM  3aumTbl  "MOBbllEHHad  3aumTta e,
NpeAHasHa4YeHHOro And UCMNOofb30BaHMs BO B3pbIBOOMNACHbLIX rA30BbIX Cpedax.
TpeboBaHus HacTosALLEero CTaHgapTa pacrnpocTpaHsTCS Ha
anekTpoobopyaoBaHne ANsi B3pbIBOOMACHbIX Cped, HOMUHanbHoe adxpekTMBHOE
3Ha4YeHVe NepeMeHHOro ToKa WM HOMWHarbHOEe HanpsXXeHWe MOCTOSHHOIO TOKa
KoToporo He 6onee 11 KB n B KOTOPOM NPUHATLI 4OMOSHUTENBbHbIE MEPbl MPOTUB
BO3HVMKHOBEHUS [YroBbIX paspsgoB, WUCKPEHUA WM MOBbILLEHHbLIX TemrepaTtyp B
HOpPMasibHOM MM yKa3aHHOM (aBapuUMHOM) pexxvmMax paboThbl.

TpeboBaHusl, YCTAHOBSIEHHbIE HACTOALWMM CTaHOAPTOM, AOMOSHAKT U
n3meHsT obume TpeboBaHuda, mnsnoxeHHole B MOK 60079-0. B cnyyae ecrm
TpeboBaHMA HACTOALLEro cTaHgapTa BCTynaT B nNpoTuBopeyne ¢ TpeboBaHusMu
MOK 60079-0, To BbINONHATCA TpeboBaHMA HACTOSLLEro CTaHaapTa.

MpumevaHue - lNoBbllWweHHas 3awmTa Buaa "e" MoxeT obecneymBaTb YPOBHMU
B3pbiBO3awmTbl obopyaoBaHus (EPL) Mb wvnm Gb. [ononHutenbHble cBeaeHus
npvBeaeHbl B NPUNoXxeHuu |.

2 HopmaTuBHbIE CCbINKU

Criegyoume OOKYMEHTbI*, Ha KOTopble cAenaHbl CCbISKK, obs3aTenbHbl npu
MCMNOMb30BaHMM HacTosAWero crtaHgapTta. Onsg OOKYMEHTOB C YyKasaHHOW [aTow
onybrMKoBaHWsi  MPUMEHAIOT  TOMbKO  yKasaHHoe u3gaHue. Ecnm  pata
onybrMKoBaHWsl He ykasaHa, TO MPUMEHSAIOT nocriefHee M3fgaHue npyvBeAEeHHOro
AOKYMeHTa (CO Bcemun nornpaskamm).

* Ta6nmu,y COOTBETCTBUA HALUMOHAlTbHbIX CTaHAapTOB MeXayHapoaHbIM CM. MO
CChlJIKE. - I'Ipmmeanme narotosutens 6asbl OaHHbIX.
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MOK 60034-1 MalwmHbl anekTpudeckmne Bpawarowpecs. Yactb 1: HomuHanbHas
MOLLHOCTb 1 pabouune xapaktepucTukm (IEC 60034-1, Rotating electrical machines -
Part 1: Rating and performance)

MOK 60034-5 MawwvHbl anekTpuyeckne Bpawawumecda. Yacte 5: Crtenenu
3aumTbl, obecneynBaemble  COBCTBEHHOM  KOHCTPyKUMEN  BpallaroLMXCS
anekTpuyeckux mawmvH (kog, IP) - Knaccudwmkaumsa (IEC 60034-5, Rotating electrical
machines - Part 5: Degrees of protection provided by internal design of rotating
electrical machines (IP code) - Classification)

MOK 60044-6 TpaHcdopmaTopbl mameputenbHble. YacTb 6: TpeboBaHus K
XapaKkTepucTUKaMm MNepexonHoro pexvmMa 3awmTHbIX TpaHcdopmartopos Toka (IEC
60044-6, Instrument transformers - Part 6: Requirements for protective current
transformers for transient performance)

MOK 60050 (426) MexxgyHapoaHbI 3neKTPOTEXHUYECKMIA crioBapb. [MaBa 426:
AnekTpoobopynosaHue Ana B3pbiBoonacHbix cpeq (IEC 60050(426), International
Electrotechnical Vocabulary (IEV) - Chapter 426: Electrical apparatus for explosive
atmospheres)

MOK 60061-1 Llokonm n naTpoHbl NaMmnoBble, a Takxe Kanvbpbl ANS NPoOBEPKU
nx B3amMMo3ameHsieMocTu n BesonacHocTn. Yacte 1: Llokonm namnoBble (IEC
60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety - Part 1: Lamp caps)

M3K 60061-2 Llokonm n naTpoHbl NaMnoBbie, a Takke KanMbpbl An8 NPOBEPKK
X B3aMMO3aMEHSIEMOCTM M HagexHocTu. Yactb 2. JlamnoBble natpoHbl (IEC
60061-2, Lamp caps and holders together with gauges for the control of
interchangeability and safety - Part 2: Lampholders)

M3K 60064 Jlamnbl HakanmBaHusi AN OGbITOBOrO M aHarnormyHoro ooLlero
ocBelleHus. TpeboBaHMA K aKcnnyaTtaunoHHbIM xapakTepuctukam (IEC 60064,
Tungsten filament lamps for domestic and similar general lighting purposes -
Performance requirements)

MOK 60068-2-6 OcHOBHble MeToAbl WUCMbITAHWM Ha BO3OEWUCTBUE BHELLHUX
dakTopoB. YacTb 2. UcnbiTaHua. Ucnbitannsa Fc: Bubpauumsa (cuHycompaanHas)
(EC 60068-2-6, Environmental testing - Part 2: Tests - Test Fc: Vibration
(sinusoidal))



MOK 60068-2-27:1987 OCHOBHble MEeTOAbl UCMbITAHWA HA BO3AENCTBME BHELLHUX
dakTopoB. YacTb 2. VcnbiTanus. McnbiTaHne Ea n pykoBoactso. OANHOYHBIV yaap
(IEC 60068-2-27:1987, Environmental testing - Part 2-27: Tests - Test Ea and
guidance: Shock)

MOK 60068-2-42 OcHOBHble MeTOAbl UCMbITAHUA Ha BO3OENCTBME BHELLHUX
daktopoB. Yactb 2-42. UcnbitaHusa. NcnbiTaHne Kc. McnbiTaHWe KOHTaKToB M
coeavHeHnn Ha Bosgencteue asyokucu cepbl (IEC 60068-2-42, Environmental
testing - Part 2-42: Tests - Test Kc: Sulphur dioxide test for contacts and
connections)

MOK 60079-0:2004 O3nekTpoobopynoBaHMe [nOnsi B3pbIBOOMNACHbLIX ra30BbIX
cpea. Yacte 0. O6uwyme TpeboaHusa (IEC 60079-0:2004, Electrical apparatus for
explosive gas atmospheres - Part 0: General requirements)

M3K 60079-1 BspbiBoonacHble cpegbl. Yacte 1. ObopynosaHne C BMAOOM
B3pbIiBO3aWMTbl "B3pbiBOHENpPOHULaeMble obonovkn "d" (IEC 60079-1, Explosive
atmospheres - Part 1: Equipment protection by flameproof enclosures "d")

MOK 60079-11 BasapbiBoonacHble cpegbl. Yactb 11. WckpobesonacHas
anektpunyeckas uenb "i" (IEC 60079-11, Explosive Atmospheres - Part 11: Intrinsic
safety circuit "i")

M3K 60085 Cuctemsbl anektpuyeckon nsonauymm. OueHka HarpeBOCTONKOCTU U
knaccundwmkauma (IEC 60085, Thermal evaluation and classification of electrical
insulation)

MOK 60112 MaTtepuanbl 9nekTpousonsunoHHole TBepable. MeTtoabl
onpeaerieHnss CpaBHUTESNBHOMO N KOHTPOSTbHOMO MHAEKCOB TPEKWUHIOCTOMKOCTU BO
BnaxHon cpeqe (IEC 60112, Method for determining the comparative and the proof
tracking indices of solid insulating materials under moist conditions)

MOK 60228 lNMposoaHukn nsonmpoBaHHbix kKabenen (IEC 60228, Conductors of
insulated cables)

MOK 60238 NaTpoHbl pe3bboBble Ansa anekTpuydeckux namn (IEC 60238, Edison
screw lampholders)

M3K 60317-3:2004 TexHW4yeckune ycroBuS Ha KOHKPETHbIE TUMbl OOMOTOYHbIX
npoBogos. YacTtb 3: Kpyrrble MeaHble npoBoAa ¢ 3MarneBon U3ongumnen Ha ocHoBe
crnoxHoro nonmadgwmpa, knacc 155 (IEC 60317-3:2004, Specifications for particular
types of winding wires - Part 3: Polyester enamelled round copper wires, class 155)

M3K 60317-7:1990 TexHn4yeckune ycroBus HA KOHKPETHbIE TUMbl OOMOTOYHbLIX
npoBogoB. Yactb 7. Kpyrmnble MegHble OOMOTOYHbIE MNpoBOAAa C 3AMarieBbiM
nokpblTeM u3 nommamunga, knacc 220 (IEC 60317-7:1990, Specifications for
particular types of winding wires - Part 7: Polyamide enamelled round copper wire,
class 220)

MOK 60317-8:1990 TexHn4yeckme yCrioBUA Ha KOHKPETHbIE TuUMbl OOMOTOYHbIX
npoBogoB. Yactb 8. Kpyrnble MeaHble OOMOTOYHbIE MpoBOA4A C  3MareBbiM
NoKpbITEM K13 nonuadgmpumunaa, knacc 180 (IEC 60317-8:1990, Specifications for
particular types of winding wires - Part 8: Polyesterimide enamelled round copper
winding wire, class 180)

M3K 60317-13:1990 TexHnyeckme ycroBus Ha KOHKPETHbIE TUMbl OBMOTOYHbIX
npoBogoB. Yactb 13. Kpyrnble MeaHble OOMOTOYHbIE NpOBOA4A C AMarieBbiM
MNOKPbITUEM U3 NONMadmponMmaa U HapYKHbIM NMOKPbITUEM U3 MONMaMuaa, Kracca
200 (IEC 60317-13:1990, Specifications for particular types of winding wires - Part
13: Polyester or polyesterimide overcoated with polyamide-imide enamelled round
copper wire, class 200)

MOK 60364-5-55 3JnekTpunyeckne ycTaHoBKM 3gaHui. YacTb 5-55. Beibop u
MOHTaX anekTpoobopyaoBaHusi. [Npoyee obopynosaHue (IEC 60364-5-55, Electrical
installations of buildings - Part 5-55: Selection and erection of electrical equipment -
Other equipment)



MOK 60400 lMaTpoHbl ana Tpyb4daTbiX FOMUHECLEHTHBLIX Namn U CTapTepoB
obuwero oceweHns (IEC 60400, Lampholders for tubular fluorescent lamps and
starterholders)

MOK 60432-1 Jlamnbl HakanmBaHus. TpeboBaHus GesonacHocTn. YacTtb 1.
BonbdpamoBbie namnbl HakanMBaHus Ans GbITOBOrO W aHanorM4yHoro obLuero
ocBeweHusa (IEC 60432-1, Incandescent lamps - Safety specifications - Part 1:
Tungsten filament lamps for domestic and similar general lighting purposes)

MOK 60529 CteneHn 3awmTbl, obecnevnBaemblie obonoukamm (Kog IP) (IEC
60529, Degrees of protection provided by enclosures (IP Code))

MOK 60664-1:1992 KoopguHaumss wusonduum  gna obopynoBaHua B
HU3KOBOSbLTHbIX cucTemax. Yactb 1: lMpuHuwmnel, TpeboaHns n ucnoitaHusa (IEC
60664-1:1992, Insulation coordination for equipment within low-voltage systems -
Part 1: Principles, requirements, and tests 1)

MOK 60947-1 AnnapaTtypa KOMMyTauUMOHHAst W MeEXaHU3Mbl YnpasrieHus
HM3KoBOMNbTHbIE. YacTb 1. O6wme npasuna (IEC 60947-1, Low-voltage switchgear
and controlgear. Part 1: General rules)

M3K 60947-7-1 AnnapaTypa KOMMYyTaLMOHHas W MeXaHW3Mbl YnpasrieHus
HU3KOBOIbTHbIE. YacTb 7: BcnomoratenbHas annapartypa. Pasgen 1: KnemmHbie
Konoaku ana megHbix nposogHukoB (EC 60947-7-1, Low-voltage switchgear and
controlgear. Part 7: Ancillary equipment - Section 1: Terminal blocks for copper
conductors)

MOK 60947-7-2 Annapatypa KOMMYTAUMOHHasi U MeXaHW3Mbl ynpaBrieHUs
HU3KOBOIbTHbIE. YacTb 7: BcnomoratenbHas annapatypa. Pasgen 2: KnemmHble
KOMOAKWU 3alMTHBIX NPOBOLHMKOB 4S9 NPUCOeAnHeHns MeaHbix nposogHukos (IEC
60947-7-2, Low-voltage switchgear and controlgear. Part 7: Ancillary equipment -
Section 2: Protective conductor terminal blocks for copper conductors)

MOK 60999-1 VYcTtponctBa coeanHutenbHble. MegHble anekTponpoBoaa.
TpeboBaHna 6e30MacHOCTM K BMHTOBbIM U OE3BUHTOBbIM 3axumam. Yactb 1.

O6GuwMe 1 YyacTHble TPeBGoBaHNA K 3aXnMam AONs NPOBOAOB cevyeHneM oT 0,2 Mm 2

no 35 um2 (IEC 60999-1, Connecting devices - Electrical copper conductors -
Safety requirements for screw-type and screwless-type clamping units - Part 1:
General requirements and particular requirements for clamping units for conductors

from 0,2 mm< up to 35 mm 2)

MOK 60999-2 YctponcTBa coeanHuTenbHble. [lpoBoaa anekTpuyeckue
meaHble. TpeboBaHua 6e30MacHOCTU K 3aKMMHbIM 3fIEMEHTAM BWHTOBOMO W
©e3BMHTOBOrO TMNa. Yactb 2. HacTHble TpeboBaHUA K 3aXMMHbLIM 3fieMeHTaMm A1

npoBoaHUKOB nrow@abio ot 35 mMm2 go 300 mm2 (IEC 60999-2, Connecting
devices - Safety requirements for screw-type and screwless-type clamping units for
electrical copper connectors - Part 2: Particular requirements for conductors from

35mm < up to 300 mm 2)

M3K 61195:1999 Ilamnbl NIOMUHECLEHTHble OBYXUOKOMbHblE. TpeboBaHus
o6esonacHocTn (IEC 61195:1999, Double-capped fluorescent lamps - Safety
specifications)

MOK 61347-2-3:2000 Annapatypa ynpasneHusa namnoBas. Yactb 2-3. YacTHble
TpeboBaHUA K COMPOTUBIIEHUAM MYCKOPErynMpylowmx annapatoB, NUTaemMbiM
nepeMeHHbIM TOKOM, AN NIIOMUHECLLETHBIX Nnamn. N3meHeHne 1 (2004), N3ameHeHune
2 (2006) (IEC 61347-2-3:2000, Lamp controlgear - Part 2-3: Particular requirements
for a.c. supplied electronic ballasts for fluorescent lamps. Amendment 1 (2004),
Amendment 2 (2006))

M3K 60079-30-1 BspbiBoonacHble cpefbl. Pe3ancTuBHbIN pacnpeneneHHbIN
anekTpoHarpeBatenb. Yacte 30-1. Obwme TexHuyeckne TpeboBaHMA U MeToabl



ncnoitaHun (IEC 60079-30-1:2007, Explosive atmospheres - Electrical resistance
trace heating - Part 30-1: General and testing requirements)

NCO 2859-1 MeToabl BbIGOPOYHOrO KOHTPOMS MO Ka4eCTBEHHbIM MPU3HAKaM.
Yacte 1. lNnaHbl BbIGOPOYHOrO KOHTPOMA C YyKasaHMeM MPUEMIEMOrO YPOBHS
kayectBa (AQL) ansa nocnegosaTensHoro KoHTponsa naptun (ISO 2859-1, Sampling
procedures for inspection by attributes - Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection)

3 TepMuHbI U onpepeneHns

B HacTosiwem ctaHgapte npumeHeHbl TepMuHbl no MOK 60079-0, a Takxke
creayoLme TEPMMHbI C COOTBETCTBYIOLLMMM OnpeaesieHUaMN.

OnpegeneHua apyrmx TEPMMHOB, B YacTHOCTM Gornee obwmx, npvBegeHbl B
MOK 60050 (426) n gpyrmx cootBeTcTBYyoLmMX 4vacTsax MIC (MexgyHapogHoro
AnekTpoTexHnyeckoro Criosaps).

3.1 anekTpu4yeckum 3a3op (clearance): HammeHbLee paccTosHNE, U3MEPEHHOE MO
BO34yXy MeXay ABYMsI TOKONPOBOAALLWMMM YaCTAMM.

3.2 BHyTpeHHMe coeauHeHuna (connections, factory): CoeguHeHus1, BbINOMHEHHbIE
Ha 3aBOAE B KOHTPONMPYEMbIX YCIIOBUSIX.

3 . 3HapyxHble coeauHeHusa (connections, field wiring): CoeanHeHwns,
npeaHa3Ha4YeHHble AN BbINOMHEHNS B YCIIOBUSIX SKCNIyaTauuu.

3.4 nym yreukun (creepage distance): HanmeHbllee paccTosiHue Mexay OBYMS
TOKOMPOBOAALLMMM  4aCcTAMKU, MU3MEPEHHOE MO MOBEPXHOCTU  U3OMALUOHHOMO
marepuana.

3.5 noBblWweHHaAa 3awmTa BMAa "e" (increased safety "e"): Bug B3pbiBO3awmThI
arekTpoobopyaoBaHns, NpPU KOTOPOM MCMNOSMb3YTCHA AOMOMHUTESNIbHbIE  Mepbl
NPOTMB BO3MOXHOIO NPEeBbILEHNST ONYCTUMOW TeMnepaTypbl Ha NMobon YyacTn unm
MOBEPXHOCTN 0OOpPYyAOBaHUSA, a Takke BO3HMKHOBEHMSI UCKPEHWS B HOPMaribHOM
WM yKazaHHOM (aBapuUMHOM) pexvme paboThbl.

MpumeyaHus

1 [laHHbIN BMA B3pbiBO3aWMThl 0603Ha4atoT 6ykson "e". "[lononHuTenbHble Mepbl” -
9TO Mepbl, HeobGxoaumble AOna  obecneyeHust COOTBETCTBUS  HACTOSLLEMY
CTaHOaprTy.

2 OnekTpoobopyaoBaHue, Bbi3blBatoLLEee B HOpManbHOM pexvme paboTbl AyroBble
paspagbl UM UCKPEHUe, B COOTBETCTBUM C 3TVUM ONpeAeneHNeM He MOXET UMETb
MOBbILLEHHOW 3aLLMTI.

3.6 HayanbHbIX nyckoBou ToK [ (initial starting current [ ): Hanbonbluee
AeNCTBYylOLLEE 3HayeHne TOKa, noTpebnsiemoe 3aTOPMOXXEHHbIM
anekTpogBUraTenieM MNEPEMEHHOIO TOKa C KOPOTKO3aMKHYTbIM pPOTOPOM Wi
MarHMTOM MepPeMEHHOro ToKa, Y KOTOPOro SIKOpb YCTaHOBIIEH TaK, YTO cO3gaeTcsd
MaKCUMarnbHbIN BO3AYLUHbIN 3a30p NPY HOMUHAIbHbIX HAMPSXKEHUN 1 YacToTe.
MpymeyaHwme - MNepexoaHble NPOLECCHI HE NPYHUMAIOT BO BHUMAHME.



3 . 7npepenbHaa Temnepartrypa (limiting temperature): MakcumanbHas
aonyctumasa Temnepartypa Ans 9nekTpoobopyaoBaHUS UM ero vacTen, paBHad
MeHbLLEN U3 OBYX TemnepaTyp, onpeaensemblx: a) No OonacHOCTU BOCMSIAMEHEHUS
B3pbIBOONACHOW ra3oBoW cpefbl; b) No TepMmnyeckon CTOMKOCTU MUCMONb3yeMblX
maTepuaros.

MpumevaHne - B kadecTBe npegenbHOM TemnepaTypbl MOXET ObiTb NMPUHATA
MaKkcumMarnbHas Temnepatypa nosepxHoctu [cMm. MOK 60079-0 (nogpasaen 3.18 m
pa3gen 5)] unu meHbLUasa Temneparypa (cMm. 4.7).

3.8 HopMmanbHbIN pexum paboTbl anekTpoaBuratensa (normal service, motors):
Pexum, npegycmatpuBaowmini - HenpepbiBHYO paboTy anekTpoaBuratens npu
HOMUWHanbHOW(bIX) XapakTepucTuke(ax), ykasaHHOW(bIX) Ha Tabnuuke, BkMo4Yas
yCIoBUS Mycka.

3.9 HOMMHanNbHbI AWHaAMUYeckun ToK gy (rated dynamic current fagym):
AMNMTYQHOE  3HayYeHWe ToKa, [AMHAMWYecKkoe  BO3JENCTBME  KOTOPOro
3neKTpoobopyaoBaHME MOXET BbiAepKaTb 6€3 NoBpexaeHus.

3.10 HOMUHanNbHbIX TePMUYECKUN TOK KOPOTKOro 3aMbikaHua [y, (rated short-

time thermal current [y, ): deicTBytollee 3HauyeHne Toka, TpeGyemoe Ans Harpesa
NpoOBOAHMKA OT HOMWHaNbHOW paboyen Temnepatypbl A0 NpenenbHoOn
TemnepaTypbl 3a 1 C MpUM MaKCUMaribHOM 3HAYEeHUW TemrepaTypbl OKpYXKaroLLen
cpegbl.

3.11 HoMuMHanbHoe HanpsbkeHue (rated voltage): 3HayeHve HanpsxeHus,
3aJjaHHOEe M3roTOBUTENEM KOMIMOHEHTY, YCTPOWCTBY WM 3neKkTpoobopyaoBaHuUio
NepeMeHHOro UM NOCTOSHHOIO TOKa, K KOTOPOMY MpMBSA3aHbl 3KCNyaTaunOHHbIE
XapakTepucTUKK 1 nokasarenu paboThl.

3.12 PeancmmBHble HarpeBaTtesibHble YCTPOMUCTBA U Groku (resistance-heating
devices and resistance-heating units)

3.12.1 pe3aucmBHOe HarpeBaTesibHoe YCTPOMUCTBO (resistance-heating device):
Y3en pesnCTMBHOMO HarpeBaTenbHOro 6rnoka, copepxawmnm oauvH unu Gonee
HarpeBaTerbHbIX PE3NCTOPOB, KOTOPbIE COCTOAT U3 METaNMMYeCKnX NpPOBOLHNKOB
nnm 9NEeKTPONPOBOASALLErO KoMnayHaa, COOTBETCTBYHOLLMM obpasom
N30NMPOBAHHOIO Y 3aLLUMLLIEHHOTO.

3.12.2 pe3aucMBHbIN HarpeBaTesfibHbIM 6nok (resistance-heating unit):
O6opynoBaHune, cogepxallee ysen U3 OfgHOrO wnM  Boree  pe3nUCTUBHBIX
HarpeBaTesbHbIX YCTPOMCTB, COEAMHEHHbIX C YCTPOWCTBAMMW, WCKIHOYAKOLLMMM
NOBbILLEHME TEMMEPATYPbI Bbille 3a4aHHOMN.

Mpumeyanne - Ecrm  ycTponcTBO, npefoTBpalialollee  npeBbllLeHNe
TemnepaTypbl, HAXOAUTCA 3a NpegenaMm B3pbiBOONACHOW 30HbLI, TO 0O0pyaoBaHMe
MOXET He UMETb 3aWwmThbl BMAa "e" unm 3awmtbl MHOro BMAa.

3.12.3 pabounn o6BbeKT (workpiece): OO6BLEKT, Ha KOTOPOM MNPUMEHSIIOT
pe3nNCTUBHOE HarpeBaTenbHOe YCTPONCTBO Ui BI0K.



3.12.4 cBOUCTBO camoorpaHuyeHuss Temnepartypbl (temperature self-limiting
property): CBONCTBO PeE3NCTUBHOIO HarpeBaTerbHOro YCTPOMCTBA, KOTOpoe npwu
HOMWHAarbHOM HanpsXeHUU NUTaHWSA 1 NPY NOBbILLEHUN OKpYXatoLLein TeMmnepaTtypbl
obecneumBaeT CHWXEHWE ero BbIXO4HOW TenfoBOW MOLUHOCTW OO0 3HAYeHus, npu
KOTOPOM He NPOUCXOANT AanbHenLwero NoBblWeHNs TemnepaTtypbl.

MpumeyaHne - TemnepaTypa NOBEPXHOCTU JfiIEMEHTa CTaHOBUTCSH paBHOM
Temneparype oKpyxaroLlen cpegbl.

3.12.5 crabunusnpoBaHHaa KoHcTpyKuua (stabilized design): KoHcTpykuus
PE3VCTMBHOMO HarpeBaTenbHOro ycTpoucTBa wnm 6rnoka, npu  KOTOPOW  ero
TemnepaTtypa B 3aBUCMMOCTW OT MUCMOMHEHNS U UCMONb30BaHUsi cTabunmsmpyercs
Ha YPOBHE HWKe npederbHOM TemnepaTtypbl npu Havbonee HebraronpusTHbIX
ycnosusix 6€3 npuMeHeHust cpeacTB OrpaHNYEHUss TemnepaTypsi.

3.13 TOK KOpoTKOro 3ambikaHua ‘.. (short-circuit current /. ): MakcumanbHoe
AENCTBYIOLLEE 3HAYeHMe TOoKa KOPOTKOro 3aMblKaHusi, BO3OENCTBUIO KOTOPOro
anekTpoobopyaoBaHNe MOXET NoABepraTbCsa BO BpeMs SKCnyaTauun.

MpumeyaHme - 3HayeHne ToKa KOPOTKOro 3amblkaHmsa B cooTBeTcTBumM ¢ MOK
60079-0 (pasgen 24) [OMKHO ObITb YyKa3aHO B HOPMATUBHO-TEXHUYECKOW
AOKYMEHTaLuN.

3.14 kpatTHocTb nyckoBoro Toka {p/{y (starting current ratio fg /{y):

OTHOLLEHVE HaYarnbHOro NyCKOBOTO TOKa i K HOMMHarbHOMY TOKY {1.

3.15Bpema ip (time iz ): Bpema HarpeBa B ceKkyHAax HavarbHbIM MYyCKOBbIM

TOKOM {; OBMOTKM MEepemMeHHOro ToKka poTopa WM cTaropa OT TemnepaTtypbl B
pacyeTHbIX YCMOBUAX 3KCnnyaTauuv OO0 nNpedenbHoOn Temnepatypbl  npu
MaKCMMaribHOW TeMrneparype oKpyxaroLen cpegbl (CM. pucyHok A.1).

3.16 pe3ancMBHbIN pacnpenenieHHbIN 3neKTpoHarpeBartenb (trace heater):
YCTpPOWCTBO, MpegHasHayeHHoe ANsi  BblAeneHus Tenma Mo npuHumny
9NIeKTPUYECKOTO  COMPOTUMBMEHMS W cocToswee w3  opgHoro wnin  Gonee
METarnMYEeCKMX  MNPOBOOAHUKOB WM 3MEKTPONPOBOASALIErO  Martepuana,
COOTBETCTBYHOLLWM 06pa3oM 3NeKTPUYECKN M3ONMPOBAHHOIO U 3aLLULLIEHHOTO.

3.17 paboyee HanpsixkeHue (working voltage): Haubonblwee pencTsyowee
3HaYeHue HanpsXKeHNs1 NepeMeHHOro Toka 1nu Hamborbluee 3HaYeHe NOCTOAHHOTO
TOKa, KOTOpPOE MOXET BO3HUKHYTb MO fbon wmsonauum npu  HOMUHANbLHOM
HanpsKeHWUU.

MpumevaHus

1 MNepexogHble NpoLecchl He YYUTLIBAKOT.

2 Y4uTbIBalOT YCMOBUS Pa3OMKHYTOW LIENW WM YCIIOBMSI HOpPMarbHOMo pexvMa
paboThl.

4 KOHCTPYKTUBHbIE TPeOOBaHUA KO BCEMY
3NeKTpoobopyaoBaHUIO

4.1 O0wWwuMe NnonoxeHus



TpeboBaHWs HacTOALWEro pasfgena pacnpoCTPaHATCHA, €Cnv HeT  ApYyrux
yKasaHun B pa3gene 5, Ha Bce BuAbl 3nekTpoobopyaoBaHusa ¢ 3awmrton suaa "e" u
MOryT Takxke OblTb OOMNOMHeHbl TpeboBaHMAMKW, yKasaHHbIMW B pa3gene 5, K
cneuuanbHOMY 351eKTpoobopyaoBaHuIo.

4.2 dneKkTpuyeckue coegnHeHUN

4.2.1 O6wue nonoxeHus

[ns obneryeHns onpeaeneHnsi COOTBETCTBYIOLLMX TPeOOBaHWI aNEKTpPUYECKME
COEAVHEHNs1 MOApPa3nensloTCsA Ha HapykHble W BHYTPEHHME, MNOCTOSIHHO
NPUCOEOVHEHHbIE UM UMEOLLME BO3MOXHOCTb NOBTOPHOIO MOAKIOYEHMS.

Takve coeguHEHUss B 3aBMCMMOCTM OT KOHKPETHOro cryyasi [OOJSDKHbI
YAOBNETBOPATH CrEAYHOLLMM XapaKTEPUCTUKAM:

a) UMETb KOHCTPYKLIMIO, UCKIOYAIOLLY COCKarnb3biBaHWe NPOBOOOB C MecTa MX
NPUCOEAVHEHMS] BO BPEMSI 3aTSHXKKN MX BUHTOM MM NMOCTIe NPUKPENIIEHMS;

b) wumeTb ycTpoicTBa, KOTOpble [AOMKHbI MPENSTCTBOBATb  OCHAGNeHuo
coeauHEeHUs B NPOLIecce aKcnyaTauum;

c) obecneyrBaTb XOPOLLUMIA KOHTaKT 6e3 NoBpeXaeHVsl MPOBOAOB U HapPYLLEHUS UX
byHKUMOHANbHBLIX  XapakTePUCTUK Oaxe B Cryvyae, €CclvM  MCMosb3ylTcs
MHOFOXWUIbHbIE  MPOBOAA, HEMOCPEACTBEHHO 3aX/MAeMble Ha KOHTAKTHbIX
3aKMMaXx;

d) obecneunBatb NONOXUTEJTbHYKO CUIly CXatua And obecnevyeHnsi KOHTaAKTHOro
AaslieHnd B npouecce aKkcnnyaraunu;

€) UMeTb KOHCTPYKLMIO, UCKITOYaIOLLY0 3HAYMTENIbHOE BO3OEWCTBUE M3MEHEHUS
TemnepaTypbl Ha oGecrneyvBaeMble UMMM  KOHTaKTbl MNpU  HOpMarnbHOM
akcnnyatauuu;

f) 3a wucknoveHneMm criydaeB, paspeLlleHHbIX MO pesynbratam  MpPoOBEPKM
LenocTtHocTK 3a3emneHnsa no MOK 60079-0, obecneumBaTb KOHTAKTHOE JaBreHue,
KOTOpOe He OKasblBaeT BO3AENCTBUSA HA N3ONSALMOHHbIE MaTepuarbl;

g) VCnonb3oBaHMe C HUMKM He Goree OOHOro OTAENbHOrO NMPOBOAHWKA B TOYKE
KpenmneHusl, 3a UCKIIOYEHNEM YCTPOUCTB CO CrneuuanbHO npeaHa3HavyeHHoW Ans
3TOro KOHCTPYKLMEN M NPOLLEALLMX OLIEHKY;

h) npu Mcnonb3oBaHUM MHOTOXWIbHBLIX NMPOBOAHMKOB MMETb CpeAcTBa 3alyThl
NMPOBOAHVMKOB WM pPaBHOMEPHOro pacnpenerieHnst KOHTaKTHoro Aasnenus. Metopn
NPUMNOXEHUS1 KOHTAKTHOTO [aBrfieHUs1 [OO/DKeH MO3BOMATb MpU  yCTaHOBKE
cdopmupoBaTh TBEpPAYyd (OPMY MHOMOXWIbHOMO Kabens, KoTopas [oSbkHa
OoCcTaBaTbCs HEM3MEHHON B Mpouecce aKcniyataumn. B kauyecTBe anbTepHaTvBbI
METOA MPWUIOXEHWSI KOHTAKTHOrO AaBleHuMs [OSbkeH Mo3BoNATb  Jioboe
pacnonoxeHue »un kabens B NpoLecce aKkcnnyaTauum;

i) 4NS BUHTOBbLIX COEAMHEHU OOIPKEH OblTb YKa3aH MOMEHT 3aTsKKK;



j) ONns  HEBUHTOBbIX COEAWHEHUA NpefHa3Ha4YeHHbIX ONS  TOHKOXUIbHbIX
NPOBOAHMKOB Knacca 5 u/vmn 6 cormacHo MOK 60228, TOHKOXUIMbHBIN MPOBOA
JOIDKEH WMeTb MydqTy WM Ha OKOHEYHOM YCTPOWCTBE [OOSMKHbl  ObiTb
npegycMOTpeHbl CpedcTBa AN pas3MblkaHUA COedUHEHUs nNpu  yCTaHOBKe
NPOBOAHNMKA.

MpumeyaHus

1 N3-3a TPYAHOCTU KOHTPOMA KPUTUHECKNX nyTe|7| YTEYKN U SNEKTPUHECKNX 3a30p0B
npn mcnonb3oBaHNMM aHTUOKCUMOAHTOB crenyert 06paTI/ITb ocoboe BHUMaHWE Ha
anoMUHMEBBIN nposona. |_|pI/ICOG,EI,I/IHeHI/Ie arnoMMHNEBOIo npoBoda K HapyXHbIM
KOHTA@KTHbIM 3aXMMaM MOXHO npoBOANTL C MNOMOLUBIO BumeTannmyeckmnx
My(*)TOBbIX CoeUHEHWI, BbIMOMHEHHbIX U3 MeaMw.

2 Moryt notpeboBaTtbCs cneuunanbHble Mepbl NPOTUB BMOpaUUN N MEXaAHUYECKOro
yAapa.

3 Heobxoaumo NPUHMMaTb Mepbl, UCKITIOYaLWne KOPpPO3nto OT SJIEKTPOSINTA.

4 Mpun ncnonb3oBaHUN MaTepuarnos, COAeEPXaLUMX Xene3o, HeobXxoaMMOo NPUMEHSATb
Mepbl NPOTMB KOPPO3UN.

5 lMNpegenbHasa TemnepaTypa U30NALUN KIEMMHBIX KOMOOOK U apMaTypbl 3aBUCUT
OT npefernbHON TemnepaTypbl M30MNsUMM B COOTBETCTBUM C MepeyucrieHueM a)
4.7.2, HO npedenbHaa Temnepatypa KOHTaKTHbIX 32XUMOB, WCMOMb3yeMbiX B
obopynoBaHUK, Takxke 3aBUCUT OT 3HA4YeHUs MakcumaribHoW TemnepaTypbl
n3onsaummn kabens, KoTopbIvi NOAKIHOYAoT.

4.2.2 HapyxHble coeanHeHUs

4.2.2.1 O6Lpme nonoxeHus

KOHTaKTHble 3aXUMbl Of8 MPUCOEAVHEHUS HAPYXHbIX Lienen LOSmKHbl UMETb
OOCTaTOYHbIN  pasMep Ans  HageXHOro MNpUCOEAUHEHUA MNPOBOOHMKOB C
nonepeYvHbIM ceYyeHuewm, COOTBETCTBYHOLLMM HOMWHarbHOMY TOKY
3NeKTpoobopyaoBaHUS.

PacnonoxeHne NpoBoAOB OOMMKHO ObITb TakmuM, YTOObI OblN obecneyeH gocTtyn
K HAM Npy HeO6XOAMMOCTM B NpoL,ecce aKcnyaTaumu.

Uncno u pasmep npoBoAOB, KOTOpble MOryT ©e30onacHO NpUCOeaUHATLCS,
AOJSDKHbI ObITb YKa3aHbl B HOPMaTUBHO-TEXHUYECKOM AOKYMEHTaumm cornacHo MOK
60079-0.

4.2.2.2 CoeanHeHns1 C UCMNOSb30BAHMEM KOHTaKTHbIX 3a)KMMOB, COOTBETCTBYHOLLMX
TpeboBaHuam MOK 60947-7-1, MOK 60947-7-2, MOK 60999-1 nnn M3OK 60999-2

Takne KOHTaKTHble 3aXUMbl MNpedHasHayeHbl Of5 NPUCOeOUHEHUA MeOHbIX
NPOBOAOB C YaCTUYHO CHATOM U3onsaumen n 6e3 ononHUTENbHbLIX MPOMEXYTOYHbIX
yacTen, OTNIMYaLWMXCA OT TeX, KOTopble MOBTOPSAKT (pOpMy HEU3ONMPOBaAHHOIO
npoBoAa, Takux Kak mydra.

[ormkHbl ObITb NPoOBEAEHbI UCMNbITaHNUS N30NALMOHHOIO MaTepmana KOHTaKTHbIX
3a2XMMOB cornacHo 6.9.

[orkHa 6bITb NpegycMoTpeHa BO3MOXHOCTb (PMKCaL MM KOHTaKTHbBIX 32KMMOB B
NX MOHTaXHOW apMaTtype.

YBenuyeHne TtemnepaTypbl MPOBOAHWKA He OOImkHO npeBbiwats 45 K npu
ncnblTatensHOM Toke, coctasnsoweM 110% HOMMHaNBLHOro Toka NPY UCNbITAHUAX
Ha yBernuyeHue Temnepatypbl corriacHo MOK 60947-7-1.

MpumevaHus



1 Ecrm wvcnbiTaHna npoBogsaT 6e3 060roykn, TO UCMonb3ytoT abconoTHoe
MakcuMaribHOe 3HaYeHWe ToKa KOHTaKTHOro 3axuMa. B npakTtuyeckmx Lensx, ecnm
B 060II0YKE PaCMONOXEHO HECKONbKO KOHTaKTHbIX 3a)KMMOB, HEOOXOOMMO CHU3UTb
3HayeHne ToKa B COOTBETCTBMN C 5.8, 6.7 1 npunoxeHnem E).

2 B 4.22.2 npeactaBneHbl TpeboBaHMS K KOHTaKTHbIM 3aXuMMaM Kak K
KOMNoHeHTaM. [pyn MOHTaxe Ha 06opyaoBaHMM NPUMEHSAIOT BCE COOTBETCTBYHOLLME
OrpaHMYeHnsi, ykazaHHble B HACTOSLLEM CTaHaapTe.

KOHTaKkTHble 3axUMbl On8  MPUCOEAUHEHUS MPOBOAOB C  HOMWHArbHbIM

nornepeyHbIM cedeHremM He 6ornee 4 Mm =< (12 AWG) forkHbI ObITb NPUIOAHbI TaKXe
ANsi HAOEXHOro coeUHEHNs NPOBOAOB, CEYEHMe KOTOPbIX MO KpanHen mepe B ABa
pa3a MeHbLue pasmepa nposorsioku no CO (cm. npunoxexue F).

4.2.2.3 HapyxHble coeOuHUTENbHblE YCTPOWUCTBA, COCTaBrslWMe 4YacTb
o6opyaoBaHMs UM KOMMOHEHTOB C 3almTon Buaa "e"

KOHTaKTHble 3a)MMbl OO0SPKHbI COOTBETCTBOBaTb TpeboBaHuaMm 4.2.2.2, korga
3TO NPUMEHNMO.

Temnepatypy [AOnNs NPOBEPKM  TENNOCTOMKOCTM  MaTepuanoB  criegyet
onpeaendaTtb C WCMNOMb30BaHMEM WCMbITATENbHOrO obpasua, MMEKLEro Te Xe
XapakTepUCTUKM TEMSOCTOMKOCTH, YTO U obopyaoBaHue B cbope, B COOTBETCTBUM
¢ MOK 60079-0.

4224 CoegvHeHusa, npegHasHavyeHHble [Ans NPUMEHEHUs C  KabenbHbIMU
HaKOHEYHUKaMn U NO400OHbBIMM YCTPOMCTBaMMU
Takne coeguHeHnst 4OMKHbI ObITb 3adMKCUPOBaHbI B X MOHTaXXHOW apMaTtype.
[ormkHbl 6bITb NPUHATLI MEPbI MO NPESOTBPALLEHMIO BPALLEHUS UMW CMELLIEHUS
kabensa, KoTopble MOryT MPUMBECTU K OCMabneHuIo U HapyLweHUo NyTen yTedek
WNM  3nNeKkTpuyeckmx 3a3opoB. Mnm pomkHo ObiTb HarnsggHoO MokasaHo, 4To
BpaLLEHNA 1M CMeLLeHNst Kabenst NpPonCXoanTb He Byaer.

4.2.2.5 CoegnHeHns ¢ NoCTOAHHLIMA y3namu

[aHHbIMK coegMHEHMAMN OObIYHO SABMAOTCA 3adeNaHHble KOHLbl C obxaTnem
WM NaNKoM MANKUM NpUnoem, NpeaHasHayYeHHble AN9 cCoeguHEeHNs: Npu yCTaHoBKe
C UCNOMb30BaHMEM COOTBETCTBYIOLLMX METOA0B COEANHEHUS.

CneayeTt vcnonb3oBaTb CPeACTBO 3akpensieHnss cobpaHHOro COeAnHEHUs! B
COOTBETCTBYIOLEM MecTe, Jmbo cobpaHHble COeQuHEHUSI [OOSDKHbl  UMETb
YCTPOWCTBA, HaOEXHO W30NMpylwme WX B COOTBETCTBMM C TpeboBaHMs MU
HacTosLero cTaHaapTa.

Mpy ucnonb3oBaHWM MeTOA4A Navku MSArKMM MPUNOEeM crieayeT MCMNonb30BaThb
mMeToq, obecneymBalOLLMi MEXaHUYECKYK Ornopy cobpaHHOro coeauHeHusi. B
©e30nacHOM COeaANHEHMM Oornopa He A0SPKHA ObITb TOMLKO Ha MPUMNON.

4.2.3 BHyTpeHHUe coeauUHeHUs

4.2.3.1 O6Lwme nonoxeHus

BHyTpeHHVEe coeauHeHss LOfmkHbl OblTb  3akpensieHbl B onpeaesieHHOM
NONIOXEHWMN, NN HEOHXOAMMO NPenyCMOTPETb MEpPbI NO BbIMNOMHEHMIO TpeboBaHU
HaCTOSLLEro cTaHgapTa K 3a3opam 1 NyTaM YTEYKW.



4.2.3.2 MeTtoabl HapyXHbIX COEAWHEHUW, MPUMEHSEMble [  BHYTPEHHMX
coeHeHnn

JTiobon meToa coeauHeHUs1, NpuemMnemMbln AN HapPYXHbIX COEOMHEHUIA, MOXET
NPUMEHATLCA W ONS BHYTPEHHUX coefuHeHun. B aTom crniydae nposegeHue
NCMbITAHUA M3ONSILMOHHOIO MaTtepuana KOHTaKTHbIX 3aXMMOB CoOrfacHo 6.9 He
TpebyeTcs.

4.2.3.3 [locTosAHHbIE COeaAUHEHNS
MocTosAHHbIE COEAVHEHMS crieayeT BbINOSHATD:

a) obxatvem;

b) nankon TBepabIM NpUNoem;

C) CBapKow;

d) nankon MArkMm NpMnoem, ecnm camu NpoBoAa He UMEKT ChastHHbIX COEAVUHEHW.

4.2.3.4 lLITekepHble coeanHeHUN

KOHCTpPYKUMS Takux coeguHEeHUA O0SPKHa NO3BOSATbL MX ObICTpoe coeuHeHune
UM pasbeanHeHne npy cbopke, TEXHNYECKOM ODCNYXMBaHUM UITM PEMOHTE.

MpumevaHme - TUNUYHBIMKM NPUMEPaMUN SBMAKOTCA CMEHHbIE KOMMOHEHTbI Y
KpaeBble COeaMHUTENM NeYaTHbIX nnarT.

LLITekepHble coeguHeHNs1 AOSMKHbI YO0BNETBOPATL CreaYOLMM YCIOBUSAM:

a) Kaxagoe coeguHeHune AOOIMKHO MMEeTb He MeEHblUe [OBYX CXeM pacnorioXXeHndA
KOHTaKTOB, HE3aBUCUMbIX Opyr OT Apyra,

b) Kaxgoe coeguHeHWe unn rpynna CoeauHEHWM OOIMKHbl UMETb MeXaHW4Yeckoe
yAepXXMBatoLLEE YCTPOMCTBO, KOTOPOE KPOME BHYTPEHHErO TPEHUS NPEnsTCTBYET
pasbeanHeHno 1 BblaepxmBaeT ycunme He meHee 30 H. Ecnm rpynna oTaenbHbIX
COEAVHEHNIA MEXaHMYECKN COeaVHEHa, a OTAeNseMbln anemeHT Becut 6onee 0,25
Kr unnm umeet 6onee 10 kabenen, To Ha 6e3onacHOCTb COeAVHEHWs cregyeT
o6patnTb ocoboe BHMMaHUE;

C) ycunve pasbeauHeHns (B HbIOTOHaX) NErkMx KOMIMOHEHTOB, MOJIOXEHNE KOTOPbIX
3aBUCUT OT TPEHUS M KOTOPbIE HE MNPUCOEAMHEHbI KakUM-IMGO crnocobom K
HaPY>XHbIM TOYKaM MPUCOEAVHEHUS, TakKUM KaK MepeMblYKN KNEMMHbIX KONOOOK,
[OIDKHO MpEBbILLATbL Maccy KoMmrnoHeHTa Gonee yem B 200 pas3. B Takom crnyyae
MeXaHW4YecKoe YyaepXuBarollee YCTPOWCTBO He Tpebyetcs. Ycunme cregyet
NpUKNaabliBaTb NOCTENEHHO PSAAOM C LIEHTPOM KOMMOHEHTA;

d) ecnm BHyTpeHHee coeduHeHWe MOXeT OcTaBaTbCHA oA HanpsxeHunem npu
pasbeguHeHUM, TO OHO [JOSKHO WMeTb OroKMPOBKY AN  npegoTBpalleHus
pasbeanHEHUsT NOA HanpsXKeHUWEM UMM MapKUPOBKY COIMACHO nepeyucrneHuno b)
Tabnmubl 12. MapknpoBKy MarbiX KOMMIOHEHTOB MOXHO HAHOCUTb PSLOM.

4.2.3.5 OKoHeYHble coeauHEeHUs

KOHCTPYKLUMS OKOHEYHbIX COeAMHEHUN MO3BOSSET YCTaHaBnMBaTb WX TOSIbKO
ognH pa3. OHM He MoryT ObiTb COeAMHEHbl WM pa3beduHEHbl BO BpeMs
TEXHMYECKOro o6 Cny>xkMBaHUs UM peMOoHTa.

Ycunme pasbeguHeHnst (B HbHOTOHAxX) OKOHEYHbIX COeOVHEHWA [OOIDKHO
npeBblWaTb Maccy KomnoHeHTa Oonee 4em B 200 pa3. B Takom cnyyae
MexXaHM4ecKkoe yaepxvBalrolee YCTPOUCTBO He Tpebyetcsa. Ycunve cneayet
NpvKnagbiBaTb NOCTENEHHO PSAOM C LLEHTPOM KOMIMOHEHTA.



4.3 dneKkTpuyeckKkune 3asopbl

OneKkTpuyeckme 3a3opbl Mexay HeM3oNMPOBaHHbIMU TOKOBELYLLMMW YacTAMMU,
NMEWMMN  Pas3fMYHbIA - MOTeHuuMar, [OOSPKHbl COOTBETCTBOBATb  3HAYEHUSAM,
npuBeaeHHbIM B Tabnumue 1. [ns HapyHbIX COeQUHEHUN MUHMManbHOE 3HaYeHve
3IIEKTPUYECKOro 3a30opa NPMHUMAKOT PaBHbIM 3 MM.

PaccTosHua mexgy 3aXMMHbIMU yCTpoOMCTBaMU AN COeOUHEHUA [OSTKHbI
COOTBETCTBOBATb CEYEeHU0 MpoBoAa, KOTopoe obecnedynBaeT MUHMMArbHbIN
SIIEKTPUYECKUI 3a30p.

MpumevaHue - TpeboBaHUA K namnam ¢ pe3bbOBbIMM LIOKONAMU U3MOXEHbI B
5.3.3.1.

OnekTpuyeckne 3a3opbl  3aBUCAT OT pabodero HanpskeHus. Ecnm
anekTpoobopyaoBaHNe paccymMTaHo AN paboTbl C HECKOSbKUMW 3HAYEHUSAMU
HOMMHANbHOIO HarpskeHus1, TO 3a pabodee HanpsXkeHne NPUHMMaKOT HanborbLlee
3Ha4YeHVe HOMUHArbLHOTO HaMNPSXXEeHUS.

Mpy onpeaeneHnn anNekTpUYEecKMX 3a30poB HEOBXOAMMO YYUTbIBaTb NPUMEPHbI
1-11, npuBeAeHHbIe Ha pucyHke 1.

Tabnmua 1 - [MyTr yTe4Kn n anekTpudeckme 3a3opbl



HanpsikeHne MyHUMarbHbIE NYTU YTEYKU, MM, MvHUManbHbIN
MOCTOSAHHOTO TOKa 1NN ANs rpynnbl Matepuana 3NEeKTpUYECKUI
3pPeKTMBHOE 3HaYeHne 3as3op, MM
nepemMeHHoro Toka, B
(cM. npumeyaHve 1)
I [ llla
10 (cM. npumeyaHue 3) 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6
16 1,6 1,6 1,6 1,6
20 1,6 1,6 1,6 1,6
25 1,7 1,7 1,7 1,7
32 1,8 1,8 1,8 1,8
40 1,9 2,4 3,0 1,9
50 2,1 2,6 3,4 2,1
63 2,1 2,6 3,4 2,1
80 2,2 2,8 3,6 2,2
100 2,4 3,0 3,8 24
125 2,5 3,2 4,0 2,5
160 3,2 4,0 5,0 3,2




200 4,0 5,0 6,3 4,0
250 5,0 6,3 8,0 5,0
320 6,3 8,0 10,0 6,0
400 8,0 10,0 12,5 6,0
500 10 12,5 16 8,0
630 12 16 20 10
800 16 20 25 12
1000 20 25 32 14
1250 22 26 32 18
1600 23 27 32 20
2000 25 28 32 23
2500 32 36 40 29
3200 40 45 50 36
4000 50 56 63 44
5000 63 71 80 50
6300 80 90 100 60
8000 100 110 125 80




10000 125 140 160 100

MNpumeyaHus

1 YKkasaHHOe HanpsbkeHue paccuuTaHo B cootBeTcTBUM ¢ MOK 60664-1 un
OCHOBbIBAETCA Ha pauuoHanuM3auum HanpsbkeHuss nutanus. Mpu onpepeneHun
HeoOXoOMMbIX 3HAYEHUN MyTEerW YTEYKM N IMEeKTPUYECKMX 3a30pOB 3HAYEHWe
HanpshkeHus B Tabnmue MoxeT 6bITb yBenmyeHo B 1,1 pasa ¢ yueToM AnanasoHa
HOMMHasbHbIX HANPSHKEHMIN NMPU 0ObIYHOM UCMOSNb30BaHUMN.

2 lMNpuBeneHHble B Tabnuue 3Ha4YeHUs NyTEen YTEYKU N SNIEKTPUYECKMX 3a30p0B
paccyuTaHbl Ha OCHOBE Aornycka ANns MaKCMMarbHOrO HanpshkeHust nuTaHus
110%.

3 lNpn HanpsxeHuax 10 B M MeHee 3HadYeHWA CpaBHUTESbHBIX WHOEKCOB
TpekuHroctomkocTn (CUT) HemoCcTOBEpHbl, W [AOMYyCKaeTCs WUCMOofb3oBaHue
MaTepuanoB, He OTBe4yarwlmx TpeboBaHWsIM, NPeaAbABMAEMbIM K MaTepuanam
rpynns! llla.

Mpumevarnne - [aHHble npumepbl MNOMHOCTbIO COOTBETCTBYIOT MNpUMEpPaM,
npuBeaeHHbIM B MOK 60664-1.

PucyHok 1 - OnpegeneHue nyten yTe4ykn U aNIieKTPMYECKNX 3a30pOB

Ycrnosue: [laHHbIM  OTPE30OK COAepXVT na3 C  napannenbHbIMA - Unv

CXOASLLMMUCS KpasiMU OGO ryOUHbI U LLMPUHOA MeHee ¥ MM.
Mpaeuno: MyTb YTEUYKN U INEKTPUYECKME 3a30Pbl M3MEPSIIOT HENOCPEACTBEHHO
norepek nasa, kak nokasaHo Ha pUCYHKe.

Mpumep 2

=X

L ]
3




Ycnosue: [JaHHbI OTPE30K COAEPXMT Na3 ¢ napannenbHbIMU KpasMmm riyonHON

& , paBHom unn 6onee X mMm.
MpaBuno: JnekTpu4eckui 3asop HaxoguTcsa no "nHum BusmpoBaHus". MyTb
YyTEYKM NOBTOPSIET KOHTYPbLI Nasa.

Ycnosue: [1aHHbIN 0Tpe3ok cogepxuT V-obpasHbiii nas wmpuHon 6onee X Mm.
MpaBuno: JNEeKTPUYEeCKUn 3a30p HaxXOAUTCA Ha "MMHUKM Bu3MpoBaHusa". lNMyTb

YyTEYKN NOBTOPSET KOHTYPbI Nasa, HO "yKopaduBaeT" HMU3 nas3a 3a cyeT oTpeska X
MM.

Mpumep 4

Ycnosue: PaccmarprBaembin OTPE30K MMeeT hopMy BbICTYyNA.
MpaBnno: SnekTpnyeckMm 3a30pOM SBMAETCHA KpaTyawnilee paccTosiHWe vyepes
BEPLUMHY BbICTYra no Bo3ayxy. [yTb yTeukn NOBTOPSIET KOHTYPbI BbICTYNA.

———— 1 - aneKTpUYECKNii 3a30p;
=1 2 - nyTb yTeuku

Mpumep 5

< X <X




Ycnosue: PaccmaTtpuBaembli OTPE3OK COAEPXUT HerepmeTusnpoBaHHOE
coeinHeHne C KaHaBKaMu C ABYX CTOPOH LUMPUHON MeHee X MM.

MpaBuno: JOnekTpuyeckue 3a30p W NyTb YTEYKM HaxoaATcs Mo "NMHUK
BU3MpoOBaHUS".

Mpumep 6

.4 =X

Ycnosue: PaccmaTtpuBaembli OTPE3OK COOEPXUT HerepmeTusnpoBaHHOE

coefiHeHNe C KaHaBKaMu C ABYX CTOPOH LUMPUHOWN, paBHOW nin 6onee X MM.
[MpaBnno: JNeKTpUYEeCKUin 3a3op HaxoAUTCHA Mo "NMMHUKM Bu3uposaHusa". MNyTb
YTEYKM NOBTOPSIET KOHTYPbI KAHABOK.

Mpumep 7

=X < X

Ycnosue: PaccmaTpuBaemMbii  OTPe30K COOEepPXUT  HerepMeTusnpoBaHHOE
coefMHeHEe C KaHaBKOW C OLHOW CTOPOHbI LUMPUHOM MeHee X MM M KaHaBKy Ha

APYro CTOPOHE LUMPUHOW, paBHOM unn 6onee X MM.
[MpaBnno: BnekTpuyeckme 3a3opbl U NYTU YTEYKN U3MEPSIOT, KaK MoKa3aHo Ha
PUCYHKE.

Mpumep 8




Ycnoswue: MyTb yTeYkn Yepes HErepMeTU3NPOBaAHHOE COEAMHEHNE MEHbLLIE MYTU

yTeuyku yepes 6apbep.

MpaBuno: JNEeKTpUYEeCKUn 3a30p - KpaTyalwee npsaMoe pacCTosHWE Mo

BO3/yXy Yepe3 Bepx 6apbepa.
———— 1 - anekTpUYecKwit 3a30p;
C— 2 - nyTb yTeuku

.
f:ﬁ:

OnNEeKTPUYECKMN 3a30p MeXay [OfloBKOM BUHTA W CTEHKOW
A0CTaTOYHO LUMPOKUIA, U €ro crnegyeT yunTbiBaTb.

Mpumep 10

=X

|’ Y
=X

==

yrnyéneHus



QneKkTpryecKkuii 3a3op Mexay rorloBKOVM BUHTA U CTEHKOW YrnyOreHusi CrMwKom
Y3KUIA, N €r0 He Y4UTbIBAOT. I3MepeHne nyTu yTeYkn - OT BUHTA 4O CTEHKWU, €Crn

9TO PacCTOsIHME PaBHO X .
———— 1 - aneKTpUYECcKNit 3a30p;
= 2 - nyTb yTeuku

Mprmep 11

e ¢ X

OneKTpPNYEeCKnn 3a30p paBeH o + L) .
MyTb yTe4kun paBeH « + I .

~f - npoBogswas 4yacTb, NMOMELLEHHAs B W3OMALMOHHON [OPOXKE Mexay
NPOBOAHNKaMM.

———— 1 - aneKTpUYEecKNnit 3a30p;
= 2 - nyTb yTeuku

PucyHok 1 - OnpeneneHune nyTen yTeykn n anekTpu4ecknx 3a3opos

4.4 TyTn yTeukn

4.4.1 Heobxogumble 3Ha4YeHUs1 NyTer yTeyku 3aBUCAT OT paboyvero HanpsikeHus,
COMPOTUBIEHNS TPEKUHIY 3MEKTPOM3ONALMOHHOIO Matepuana u npodgwmns ero
MOBEPXHOCTMW.

B Ttabnuue 2 npuBedeHa knaccugmkaums 3neKTPon3onsaLMOHHbIX MaTepuarnos
MO CpaBHUTENbHOMY WHAEKCY TpekuHroctomkoctn (CUT), onpegeneHHomy B
cootBetcTBMM ¢ MOK 60112. HeopraHunyeckne u30NAUUOHHbIE MaTepuansi,
HarnpuMep CTEKIIO U KepamMuka, He MoABePKeHbl TPEKUHTY, N MO3TOMY OnpefendTb
nx CUT HeT HeobxoaMMOCTU. OTU MaTepuarbsl OTHOCAT K rpynne matepuarnos |.

Knaccudwmkaumnsa, npuBegeHHas B Tabnuue 2, pacnpocTpaHseTcs Ha
nsonupyrowme yactn 6e3 BbICTYNoB unu yrnyéneHun. MNpy HanM4um BbICTYNOB Ui
yrnybneHnii cornacHo 4.4.3 MUHMManbHbIE 4ONYCTUMbIE MYTU YTeYkn Ans paboyero
HanpsbkeHns oo 1100 B onpegensatoT no criegywowen 6onee BbICOKOW rpynne
MaTepuarnoB, Hanpumep no rpynne matepunasnos | BMecTo rpynnsl matepuarnos |l.

MpumeyaHus

1 Mpynnbl MaTepuanos coBnagatoT ¢ rpynnamu, npmseneHHbsIM1 B MOK 60664-1.

2 AMnynbCHble NnepeHanpsikeHNst He YYUTbIBAKOT, NOCKOSbKY OHW, Kak NpaBurio, He
BNMAKOT Ha TpeknHr. OQHaKo BpeMeHHble U PyHKLMOHAamNbHbIE NepeHanpsiXeHns
crieqyet NpvHUMaTb BO BHUMMaHue, uUCxXogs W3 UX ASMTENbHOCTU M YacToTbl
nosieneHuns (cm. MOK 60664-1).

Tabnumua 2 - TPeKMHrOCTONKOCTb M30MSILMOHHBIX MaTepuaros



'pynna maTepuana CpaBHUTENbHBIN UHOEKC TPEKUHIOCTOMKOCTH
(CHT)

| 600 < CHT

I 400 < CHT < 600

llla 175 < CHT < 400

442 T[lytm yTeykn Mexagy HensonvpoBaHHbLIMM — TOKOBEOAYLMMW  YacTsaMu,
MMEOWWMMN  pasNUYHbIA - NOTEHUMan, OOSMKHbl COOTBETCTBOBATb 3HAYEHUSIM,
yKkasaHHbIM B Tabrmuvue 1. [na HapyXHbIX COeQVHEHUN MWHUMaribHOe 3HadYeHue
NyTWU YTEYKU MPUHMMAOT paBHbIM 3 MM. [yTn yTeuykn crnepyet onpepenaTtb Kak
dyHKLMIO paboyero HanpsiXeHnsi, ycTaHaBNMBAEMOrO U3roTOBUTENEM.

MpumeyaHne - TpeboBaHuA K namnam c pe3bbO0BbIM LLOKONIEM WU3NOXEHbI B
5.3.3.1.

4.4.3 PnCcyHOK 1 MOSICHSIET, KakMe XapakTepUCTUKNU HEOBXO4MMO y4uTbiBaTb npu
onpedeneHM Myt YTeYKM U MOKa3blBaeT COOTBETCTBYOWMA MNyTb YTEYKM.
3HadeHve X paBHO 2,5 MMm.

BbICTYyMbl W yrnyGneHnst y4uTbiBatoT, €CIn:

- BbICTYMbl HA NOBEPXHOCTU UMEIOT BbICOTY HE MeHee 2,5 MM U MYHUMAarbHYHO
ToNnwyHY 1,0 MM Npy COOTBETCTBYIOLLEN MEXaHUYECKOW NPOYHOCTU MaTepuana;

- yrnybrneHna Ha NOBEPXHOCTU BbICOTOM M LUMPUHOM He MeHee 2,5 mm. Ecnm
CYMMapHbI 3a30p MeHblle 3 MM, TO MUHUMarnbHas LUMpUHA YriybneHus OormkHa
ObITb YMeHbLUeHa 40 1,5 Mmm.

MpumevaHus

1 Bce HEepOBHOCTM MOBEPXHOCTW pacCMaTpuBaloT Kak BbICTYMbl UMK YriyGreHus
HEe3aBMCUMO OT VX FreOMETPUYECKON POPMbI.

2 lepmeTusnpoBaHHble KOHCTpyKuum (cm. MOK 60079-0) paccmatpuBaloT Kak
HepasbeMHbIe YacTu.

4.5 TBepAble 35IeKTPOM3ONMpPYOLWME MaTepUanbl

451 TepmuH "TBepable  3NEeKTPOM3ONMpylOLLME  Matepuanbl”  O3HavaeT
OKOHYaTenbHyt0 hopMy 1 He obs3aTenbHO Ty, B KOTOPOW MaTtepuanbl UCNONb3YHT
NepBOHaYanbHO, HanpuMmep, 9NEeKTPOU3ONALMOHHBIE Jlaku Mpu  OTBEPLAEHUM
paccmaTpuBarloT Kak TBEPAbIE 3IEKTPON30NMpYoLLME MaTepuarnsi.

452 MexaHudeckne xapakTepucTuKM MartepuarnoB, BMslOLME Ha WX
JyHKLUMOHArNbHbIE CBOWCTBA, Hanpumep MPOYHOCTb W TBEepOOCTb, [AOSDKHbI
COXPaHATLCS:



a) npu TemnepaType, He MeHee 4yeM Ha 20 K npeBblarOWen MakCUMarbHYyH
TemnepaTypy, BO3HUKAIOLLYD B HOMUHAmNbHbIX YCIOBMSAX 3JKCNfyaTtauun, HO He
meHee yem npu 80 °C;

b) 0O MakcumanbHOM TemnepaTypbl, BO3HMKAalOLWEN B HOMWHAmNbHbLIX YCIOBUSAX
aKcnnyatauunm B M30MMPOBaHHbIX obmoTkax (cm. 4.7.3 wn Tabnmuy 3), Ha
BHyTpeHHen npoBoake (cMm. 4.8) n B kabensax, MNOCTOAHHO MNOOKMOYEHHbIX K
3nekTpoobopyaoBaHUIO.

4.5.3 Wsonvpyrowpme 4actM u3 nnactvka wnm Criouctoro matepuana, npuv
N3rOTOBSIEHMM KOTOPbIX CHUMAKT BEPXHUW CfiOM MaTepuana, criefqyeT MnokpbiBaTb
N30MALNOHHBLIM flakom ¢ CUT, He MeHbLUMM, YeM Y NepBOHaYanbHON NOBEPXHOCTH.
OTo TpebGoBaHME He pacnpoCTPaHAKT Ha Martepuanbl, o6paboTka KOTOpbIX He
mMeHaeT CUT, wnmn Ha cnyyam, korga Tpebyemblin nyTb yTeuykn obecnevmBaeTcsa
APYrMMK YacTaMK, He NoABepraBLLMMNCS 06paboTke.

4.6 OOMOTKM

4.6.1 WN3onupoBaHHble NpoBOAa AOOIKHbI oTBe4vaTb TpeboBaHusam 4.6.1.1 wnm
4.6.1.2.

4.6.1.1 Ha npoBoga HaHOCAT He MeHee ABYX CIfi0EB M30MALMK, MPU 9TOM TOSbLKO
OOWH N3 CIIOEB MOXET NPeAcTaBnAaTb COOON 3mManeBoe NoKpbITHE.

4.6.1.2 OBbmMoTKa M3 KpYyrbiX NPOBOAOB, MOKPbLITbIX 3Marnbtko, AOSPKHA OTBEYaTb
TpeboBaHMAM, yCTaHOBMEHHbLIM 41151 NPOBOAOB:

a) Tuna 1 no M3AK 60317-3, MOK 60317-7, MOK 60317-8, MOK 60317-13, npwu
YCITOBUU, YTO

- B npouecce ucnbitTaHui B cootBeTcTBumn ¢ MOK 60317-3, MOK 60317-7, MOK
60317-8, MOK 60317-13 (pasgen 13) He NpPOUCXOOUT UX MNOBPEXOEHUA MpU
MWUHUManNbHOM 3Ha4YEeHUM HaNPsHKeHUs!, NpeannMcaHHoro Ang NpoBoAoB Tuna 2;

- B npouecce ucnbitTaHni B cootBeTcTBumn ¢ MOK 60317-3, MOK 60317-7, MOK
60317-8, MOK 60317-13 (pasgen 14) yncno nospexaeHuin He 6onee wecTtn Ha 30 m
ANWHbI NPOBOAA, HE3aBMCMMO OT AMaMeTpa;

b) Tnna 2 no M3K 60317-3, MAOK 60317-7, MOK 60317-8, MOK 60317-13; unm

c¢) Tvna 3 no M3K 60317-3, MOK 60317-7, MOK 60317-8, MOK 60317-13.



4.6.2 [llocne 3akpenneHna WM 3akmoyeHna B 060novky obMOTKM crnegyer
BbICYLUMTb AONA  yOdaneHus BfiarM M 3aTeM  nponuTaTb COOTBETCTBYHOLLWMM
NPOMUTOYHbIM COCTaBOM. Ecnn He npumeHsieTcs orpaHu4eHne cornacHo 5.2.5, 1o
AONYyCKalTCA MNOrpyxeHne, OopoLlleHne U BakyymHas nponuTka. [lokpbiTne
KpacKom U ee pacnbifieHNe He CHUTaKT NPOMUTKOWN.

[MponuTKy criegyeT NpPoBOAUTL B COOTBETCTBUM C MHCTPYKLMAMU U3rOTOBUTENSA
MNPONUTOYHOrO CocTaBa Takum 0B6pa3oM, YTOObI pPacCTOAHMSA Mexay NpoBOoAaMM
OblNIM MakcMMarbHO 3anofiHeHbl U obecneymBanoch XOpOoLUee CLENSeHne mexay
HUMWN.

[aHHoe TpeboBaHMe He pacnpoCTPaHAETCH Ha MOSIHOCTbI M30NIMPOBAHHbIE
KaTylwkn n nposoga OOMOTKW, ecnm OO0 WX YCTaHOBKW B 3NEKTpoobopyaoBaHue
nasbl N KOHLEBble OOMOTKM KaTyllek M NpoBOAOB OblfiM NpOnUTaHbl, 3anOfHEHb!
HanonMHUTENEM WM W30NMPOBaHbl ApyrMM nyTeM, M ecnm nocrie cOopkn wmx
N30n9uns ykazaHHbIMU METOLAaMWN HEBO3MOXHA.

Ecrm  mncnonb3yloT MponuTOYMHbIE COCTaBbl, COAepXalwme pacTBOpUTESb,
NPONUTKY M CYLLKY crieayeT NPOBOAUTb HE MeHee ABYX pas.

4.6.3 MvHMMarnbHbI HOMUHanNbHbIN AnamMeTp npoBoga AN OOMOTOK [OOSDKEH
coctaBnatb 0,25 mm.
MpumevaHus

1 3a MVHMMarnbHbI MPUHMMAKOT AWaMeTp NpPoBoAA KPYITOr0 CEeYeHUs UIm
HaVMEHbLLMI AMaMeTp NpoBoAa NPSIMOYroNlbHOTO CEYEHVS.

2 OB6MOTKM, BbINOMHEHHbLIE NPOBOAOM C MUHUMAarbHbIM HOMWUHASbHLIM Pa3MepoM
Xunol meHee 0,25 MM, MoryT ObiTb 3aWmuUieHbl APYrMM CTaHA4apTHbIM BUOOM
3awmTbl, ykasaHHbiM B MAK 60079-0.

464 UYyBcTBUTENbHbIE  3fIEMEHTbl  TEPMOMETPOB  COMPOTUBIIEHUA He
paccmaTpuBaloT Kak obMoTku. [Npy mMcnonb3oBaHMM B OOMOTKax BpalLaloLLMXCSA
SMEKTPUYECKMX MaLLMH W3rOTOBUTENb LOSPKEH WX MPONUTbIBATb WM YNMOTHATb
BMecTe C 0OMOTKOMN.

MpumevaHne - Ecnnm TepMOMETpbl COMPOTMBIIEHWUS YCTAHOBMEHbI CHapYXu
Na3oB BbICOKOBOSIbTHLIX MALLWH, TO OHW OOIPKHbI HAXOOUTLCSA B 3a3€MITEHHON 30HE.

4.7 NpepenbHaa Temnepartypa



4.7.1 Temnepatypa HW OOHOW M3 YacTen MOBEPXHOCTU JNIEKTPOOOOPYyaOBaHNS He
AO0SPKHa NPEBbIWATL TemnepaTypbl TEPMOCTOMKOCTM UCMOMb3YyEMbIX MaTepuasios.
Bornee Toro, Temnepartypa HM OQHOW M3 MOBEPXHOCTEN 3NeKkTpoobopyaoBaHus, B
TOM 4uUCre MOBEPXHOCTEN BHYTPEHHUX YacTen, B KOTOpble MOXEeT MNPOHUKaTb
noTeHuManbHO B3pblBOOMAcHas cpefa, He AOoShkHa MpeBbllaTb MakCUMarbHOW
TemnepaTypbl NOBEPXHOCTH, ykazaHHoM B MOK 60079-0, 3a ncknodeHnem namn B
YyCTPOMCTBax OCBeLLEHUsI, TpeBOoBaHNS K KOTOPbLIM M3roXeHbI B 5.3.4.

OnpeneneHve MakcuManbHOM TemnepaTypbl MOBEPXHOCTU  3SIEKTPUHECKUX
MalMH MOXHO NpPOBOAMTbL MNpU Hauboree HebNnaronpuUsSTHOM WUCMbITaTENbHOM
HanpsbkeHun B npepenax 3oHbl A no MOK 60034-1. B Takom crnyyae MapKuMpoBKa
obopygoBaHusa gormkHa cogepxatb 3Hak "X' cornacHo MAOK 60079-0 ([moapasgen
29.2, nepeuucrieHve i)], u B cheumarnbHbIX YCIOBUAX MPUMEHEHUs cneayeT
yKasblBaTb, YTO TemMnepartypa NoBepxXHOCTU onpeaesieHa aAns npuMeHeHnst B 30He A
(M3K 60034-1), 06bI4HO NPV HOMUHANBEHOM HanpsiXeHnn £5%.

MpumeyaHne - [ormkHbl ObiTb BbIMNOMHEHbI 06a YCIOBUS, KaXKO0e U3 KOTOPbIX
MOXeET BbITb OrpaHNYUTENbHBLIM drakTOpOM ana KOHKPETHOrO
9N1eKkTpoobopyA0BaHNS UIN €ro YacTMu.

4.7.2 NpoBoaa
Honyctnmas Temnepatypa nNpPOBOAOB W APYrMX MeTarfIMYeckux 4acTten
orpaHn4nBaeTcs:

a) CHWKEHNEM MEXaHNYECKOMn NPOYHOCTU;

b) HemonyCTUMbIM  MEXaHWYECKUM  HarnpsbkeHWEeM  BCREACTBME  TEMOBOroO
pacLUMPEHUS;

C) noBpexgeHnem npuneraromx anekTpon3osiAUNOHHbIX 3JIEMEHTOB.
I'IpM onpenernedHnn teMmnepatypbl NpoBOAOB ClieAyeT y4nUTbiBaTb X CaMOHarpes
N Harpes OT HaxogALWMXCA pAaOM 3JIEMEHTOB.

4.7.3 U3onupoBaHHble OOMOTKMU

MNpenenbHas TemnepaTtypa M30NMpPOBaHHbLIX OOMOTOK He AOfbkHa MNpeBblwaTb
3HayeHW, YyKasaHHbiX B Tabnuue 3. Crnegyetr y4yuTbiBaTb TEPMOCTOMKOCTb
9NEeKTPOU3ONALMOHHBIX MaTepuarioB Mpu YCroBuM, YTO 3reKTpoobopyaoBaHue
yaoBnetsopsieT TpeboBaHuam 4.7.1.
Tabnuua 3 - MNpegenbHas TemnepaTypa N3onMpoBaHHbIX OOMOTOK



MpenenbHas MeToa TemnepatypHbIn Kracc cornacHo MOK
TemnepaTtypa, °C N3MepeHs 60085 (cMm. npumeyaHue 2)
TemnepaTypbl

(cm.
npumevaHue 1)

105(A) || 120(E) || 130(B) || 155(F) || 180(H)

1 B HOMUHanbHbIX || TepmomeTpom 95 110 120 130 155
yCrnoBusiX: a) CONpPOTUBMEHNS
obmoTKa, nnm
N30MMpoOBaHHas || TEPMOMETPOM
OOHWM CIioem

b) opyrve TepmMoMeTpom 90 105 110 130 155
N30MNMPOBaHHbIE || CONPOTUBNEHMUS
0BMOTKM

TepmMmomMeTpom 80 95 100 115 135

2 B koHue TepmomeTpom 160 175 185 210 235

NPOTUBIEHUS]
nepvioga tg (CMm. conpo ©

npumeyaHve 3)

MNpumeyaHus

1 TepmomMeTp MCNOMb3YIOT TOMBbKO B Cryvae, Korga uaMepeHue Temneparypbl no
M3MEHEHNIO COMPOTUBMEHUS HEBO3MOXHO. B  pgaHHoOM cnyyae TepMuH
"TepmomMeTp" uMeeT TO Xe 3HadeHue, 4To M B MOK 60034-1 (Hanpumep,
TepMoMeTp ¢ TepMobanioHoOM 1nu NOBEPXHOCTHasA Tepmonapa, Ui TepMoMeTp
COMPOTUBIEHNS).

2 BpemeHHo, noka He 6yayT onpeerneHbl 3HAYEHWs, B KayecTBe npenenbHOM
TemnepaTypbl ANs U30NSLNMOHHOrO MaTepuarna Knacca HarpesocTorkocT 180(H)
NPUHUMAlOT TemnepaTypy, COOTBETCTBYIOLLYO CaMOMy BbICOKOMY KRaccy
HarpeBOCTOMKOCTN N30NSALMOHHOIO MaTepuana no MOK 60085.

3 3HayeHuss 3aBUCAT OT TemnepaTypbl OKpyXalleh cpegbl, MOBbILIEHWS
Temnepatypbl OBMOTKM B HOMMWHaNbHOM pexuMe paboTbl U yBENUYEeHUs

TemnepaTtypbl 3a Nepuos BPEMEHM f .




4.7.4 3awmta o6MOTKMU

O6moTKM crnegyeT 3awmuwaTb C MOMOLLBIO COOTBETCTBYHOLLMX YCTPOWCTB,
npegoTBpaLaloWLMX NpeBbILLeHe MNpefenbHON TemnepaTypbl Npy aKcnnyaTauum
(cm. 4.7.1,4.7.21n 4.7.3). NogobHble ycTporcTBa He TpebyoTcs, ecrnin Temneparypa
OOMOTOK He MpeBblWaeT npedenbHylo Temnepatypy B HOMUHANbHOM pexvme
paboTbl no 4.7.3, aaxe ecrnm obMOTKMN NOABEPralTCA HENpepbLIBHOW neperpyske,
nnn ecnm obmMoTKa He noaBepraeTcy neperpyskam.

MpumeyaHus

1 3awmTHOe YCTPOMCTBO (AaTyMK) MOXET pas3MeLLaTbCs BHYTPU W/MMN CHapyu
3neKkTpoobopyaoBaHMS.

2 YcrnosveMm HoOpMaribHOW 3JKcnfyaTauum SBNSIETCA OTCYTCTBUE 3NEKTPUYECKMX
HeMcnpaBHOCTEN B M3OMMPOBaHHbIX obMoTKax. TpeboBaHusl, ykasaHHble B 4.6 u
47, HanpaBfieHbl Ha  YMEHblUEHME  BEPOSITHOCTUM  MOSIBMEHMSI  TaKUX
HencnpaBHOCTEN.

4.8 BHYyTpeHHAs1 npoBoOAKa

C uenblo UCKIOYEHNST KOHTaKTa C TOKOBEAYLUE 4acTblo MPOBOAKY crnenyeT
3almLLIaTb MEXaHUYECKMMU CpeacTBamMK, 3aKpennaTk UMK pacrnornaraTtk Tak, YToobl
n3GexaTb NOBPEXOEHUS U3ONALIUN.

4.9 CteneHb 3awuThbl, 0OecneynBaemMasi 000s104KOMN

4.9.1 Ctenenn 3awmtbl, obecnevymBaemble obonovkamm no M3AK 60034-5 n MOK
60529, pomkHbl COOTBETCTBOBATb TpeboBaHWSIM nepeyucrieHMn a) uim b) mmm
TpeboBaHusAM, n3noxeHHoim B 4.9.2, 4.9.3 unn pasaene 5.

a) O6ono4kn, cogepxawme Haxo4awmecs Mnog HanpsikeHMeM HensonMpoBaHHbIE
TOKOBEAYLLME KOMIMOHEHTbI, AO/MKHbI obecrneyvmBaTb CTEMEHb 3alMTbl HE HWKe
IP54.

b) O6onoykn, cogepxawme Haxodswmecs Nog — HanpshkeHMeM  TONbKO
N30NMMPOBaHHbIE MPOBOASILLME KOMMOHEHTbI B COOTBETCTBUMM C 4.5, OOIMKHbI
obecneymBaTb cTeneHb 3aWmTbl He HKe IP44.

49.2 Ecrm B 060noyke 3nekTpoobOpyaoBaHMA WMEKTCA ApPEHaXHble Unu
BEHTUNSALUMOHHbIE OTBEPCTUS, NpeaoTBpalLalolLme CKOMMeHne KonaeHcarta, TO
npeobsBnseMble TpeboBaHMA 3aBUCAT OT rpynnbl 3NeKTpoobopyaoBaHUs And
B3pPbIBOOMNACHbIX CPEA:

a) Ana anekTpoobopygoBaHus rpynnbl | cTeneHb 3awmTbl, obecnevvBaemas
060r04KON, AOIPKHA COOTBETCTBOBATL TpeboBaHuaMm 4.9.1;



b) pana oanektpoobopynoBaHus rpynnbl I npucyTcTBME  ApPEHaXHbIX  UIn
BEHTUMSALMOHHBIX OTBEPCTUIA MOXET CHWXaTb CTeneHb 3awmThbl, obecrnednBaemyto
obono4ykon B cootTBeTCcTBUM C 4.9.1, HO He Hke IP54 ansa ycnosun B COOTBETCTBUM
c nepevucrieHvem a) 4.9.1 vnm Hwke P44 pgna ycrnoBui B COOTBETCTBUM C
nepeyncrieHvem b) 4.9.1.

Ecnn xe npucyTcTBME Takmx OTBEPCTUA CHWXKAET CTeNeHb 3alMThbl HUKE, YeM
ykasaHo B 4.9.1, 1o nsrotosutens cornacHo MOK 60079-0 gomkeH B HOpMaTUBHO-
TEXHUYECKON [OKYMEHTaUUW yKasaTb pachofiokeHue U pasMepbl OpeHaXHbIX WU
BEHTUNALUMOHHbLIX oTBepcTun. CornacHo MOK 60079-0 [nogpasmen 29.2,
nepedncneHne i)] MapkuMpoBKa 9neKTpoobopyaoBaHUst C  OPEHaXHbIMU W
BEHTUMALUMOHHBIMM  OTBEPCTUSIMA, CHKAOWMMW  CTEMEHb 3almTbl, AOSMkHa
cogepxatb 3Hak "X", n B cepTndmkate OOSMKHO ObiTb OTPaXEHO CHMKEHME CTEMEHMU
3awmTbl, obecneynBaemMon 060NOYKOM ATOro ANEKTPOObopyaOBaHMS.

4.9.3 Ecnn BHyTpn 06OMOYKN HAXoAATCHA LENnuM UM CUCTEMbI C B3PblBO3ALLMTOM

Buaa "i" no MOK 60079-11 nnm yacTn Taknx Lenem unm CUCTEM, TO:

a) Ha KpblwKax o06o0ro4vkK, obecneymBaroLmMx OOCTYN K Haxo4sWwMMca MoA
HanpshkeHMeM MCKPOOMNacHbIM LiensM, AoimkHa 6biTb Tabnmyka B COOTBETCTBUM C
nepeymcneHnem a) Tabnuubl 12; nnm

b) BCe yacTu, Haxogsawmecs nog HanpsbkeHVeM U He uMmerowme 3aumTbl Buaga i,
AOIPKHbI ObITb CHabXeHbl OTAENbHOM BHYTPEHHEN KpbILKOW, obecneymBaroLLemn
cTeneHb 3auwmThbl He Hke IP30 npy oTKpbITOM 0605104Ke 3MeKTPoobopya0BaHMS.

Kpome Toro, Ha BHyTpPEeHHEN KpblLKe JOrmkHa ObITb Tabnmyka B COOTBETCTBUN C
nepeymcneHnem b) Tabnuubl 12 unu ¢ gpyron opmMynmpoBKON, NpPeayCcMoTPEeHHON
MOK 60079-0 ons kpblwek 06onovek anekTpoobopyaoBaHus.

Ha kpblwke o60nodkn anektpoobopyaoBaHuss [orpkHa ObiTb  yKpenneHa
Tabnmyka B COOTBETCTBUM C nNepeydncrieHem c) Tabnumubl 12.

MpumeyaHne - BHYTPEHHsS Kpbllka, €CnM OHa YCTaHOBIieHa, [OrPkHa
obecneunmBatb MWHMMANbHO [OONYCTUMYKO CTeneHb 3awmTbl OT JocTyna K
HaxO4AWMMCA oL HanpshkeHMeM UCKPOoOoMacHbIM — LensaMm, Korga obornouvky
OTKPbIBAOT Ha KOPOTKOE BPEMSA AN MPOBEAEHUS TEXHUYECKOro OOCnyXMBaHUS
HaxoOsaWMXCS NoA HanpsbkeHneMm uckpobesonacHbiX Lenein. 3Ta Kpbllwka He
npeaHasHayeHa ansa 3awmThbl OT 3NeKTpU4ecKoro yaapa.

4.10 KpenexHble getanu

Ana anekTpoobopynoBaHusa rpynnbl |, cogepxallero Haxogsawmecs nog
HanpsKeHMeM HEMU30NMPOBAHHbIE KOMMOHEHTbI, criegyeT NPUMEHATb crneymnanbHble
KpenexHble ycTporncTea cornacHo MOK 60079-0.

5 lononHuTenbHble TPpebOBaHUA K
cneuunanbHOMY 311eKTPO06OpPYyAOBaHUIO

5.1 O6wme nonoxeHus



[laHHble TpeboBaHus, JononHswme TpeboBaHus pasgena 4,
pacnpocTpaHaAlTCA, €CcrvM  HEeT  APYrMX  yKasaHuii, Ha  crheuunanbHoe
anekTpoobopyaoBaHue, ykasaHHoe B 5.2-5.9, a Takxke anektpoobopygoBaHue Mo
5.10.

5.2 Bpawarwwumecs aneKTpuyeckmne MalmHbI

5.2.1 CteneHu 3awmTbl, obecneynBaeMble 060N104YKaMM MaLLUUH

Kak wucknioueHne wn3 TpeboBaHunm 4.9, TpeboBaHna no 3aumte OT
NPOHWKHOBEHMSA TBEPAbIX MHOPOAHbLIX YacTuy, U Boabl MOryT ObiTb obecnedeHbl
ClreayowmMm CTENEHSIMU 3alLMThl BpaLL@LWMXCS MalMH (KpOMEe COeANHUTESNbHbIX
KOPOBOK M HEU30NMpoBaHHbIX TOKOBEAYLUMX YacTeun), IKCNyaTUpPYLMXCS B
cneumanbHbIX YCIOBUAX N perynapHo obcnyxmBaemMbiX 0Oy4eHHbIM NEPCOHarloM:

- IP23 - anga o6opynoBanus rpynnbi |;

- IP20 - gnsa obopyaosanus rpynnbil .

Heobxognmo npegoTBpallatb BEPTUKANbHOE nonagaHve TBEPAbIX MHOPOAHbLIX
NpeamMeToB 4Yepe3 BEHTUMSALMOHHbIE OTBEpCTMst B 060Movke BpawaroLencs
3NEeKTPMUYECKON MaLLMHbI.

MapKkupoBKa BpaLLAIOLLMXCS 3NIEKTPUYECKUX MaLUMH, NpeaHasHa4yeHHbIX A5
aKcnnyaTauum TonbKo B CheuuManbHbIX YCroBUsAX, OOSMKHa cogepxaTtb 3Hak "X' B
cootBetcTBMM ¢ MOK 60079-0 [nogpasgen 29.2, nepeyuncrnieHve i)]; a cTeneHb
3awmTbl, obecneynBaemas 060Mo4KoOM, AOIKHaA ObITh yKasaHa B cepTudmKkare.

5.2.2 BHyTpe HHUe BEHTUNALUMNOHHbIE CUCTEMbI

BHyTpeHHE BEHTUNALMOHHbIE CUCTEMbl OOIPKHbI OTBEYaTb TpeboBaHUAM K
3a3opam 1M Matepuanam Ans Hapy>KHbIX BEHTUNATOPOB, M3noxeHHbIM B MOK 60079-
0.

5.2.3 MMHUManbHbIN pagnanbHbIi BO3AYLWHbLIW 3a30p
MuHMManbHbIN paguarnbHbii BO3AYLHbIN 3a30p, MEXay CTaTOPOM U pOTOPOM (B
aKTUBHOW 30HE CEPAEYHMKA) B COCTOSHMM MOKOSI BpPaLLAOLLENCHA 3MEKTPUYECKOM
MaLUWHbI 4OSPKEH BbITb HE MEHEE 3HAYEHUS, BbIYUCNSIEMOro No hopMyre
MUHUMarbHbIE pa3Mepbl BO3AYLUHOMO 3a3opa B MM:

015+ 2% g05+ L2
780 1000

roe ) - guametp poTopa, MM, KOTOpbIM B dopmyne Afis MUHUMASbHOro
paguanbHOro Bo34yLWwHOro 3a3opa COOTBETCTBYET MUHUMASTbHOMY 3HAYEHUIO 75 MM
N MakcumarsnbHomy 750 Mwm;

# - MaKcMMarnbHasi HOMMHanbHas YacToTa BpaleHusi, 06/M1H (MUHUMarbHoe
3Ha4veHve - 1000 06/MuH);

7 - MakcMMarnbHasi BenMyuHa, COOTBETCTBYIOLAA MUHUMANbHOMY 3HAYeHUIo
0,1 n BbluUCTIAIEMAN NO dhopmyne

IONWHA CeRAEYHHES

ro= , MM;
1,75 nuametp potopa, L)



b - Be3pasmepHbI KO3ULMEHT, paBHbIK 1,0 ANS MaLLMH C NOALUMMHUKAMM
kadyeHusa n 1,5 ons MalwmH ¢ NOALMMHUKAMM CKOSbXKEHUS.

MpumeyaHue - B dopmynax MrHUMarnbHbIN paguanbHbI BO3AYLWHbIA 3a30p He
MMEET NPSAMON 3aBUCUMOCTM OT YaCcTOTbl CETU UMM YUCHa MOSIKOCOB, YTO NOKa3aHo
Ha npumepe OBYX- UK YEeTbIPEXMOMOCHOIO 3ieKTpoaBUraTtens ¢ nogLwMnHUKamm
KadeHnd, NMTaemMoro HarpsbkeHMem nepemeHHoro Toka yactotom ot 50 go 60 Iy,
nMeroLero potop gnametpom 60 Mm n gnmHy cepaedHuka 80 mm.

MogcTaBnsaoT B opMyry 3HaYEHUS:

) =75 MM (MUHUManNbHOE 3HaYeHne);

# = 3600 06/MVH (MakcumarnbHoe 3Ha4YeHue);
£=1,0;
+ =80/(1,75x60), To ecTb NnpumepHo 0,76, 1 N03TOMY NpuHUMatoT » =1,0.
3ateM MUHMManbHbIA paguvanbHbii BO34YLUHbIM 3a30p pPacCYUThbIBaOT MO

dopmyne

ot 12" 0Ly o e 02 9000 N Loy oy
7l

3a3op NpnbnmanTensHo paseH 0,25 mm.
5.2.4 MawmnHbI C KOPOTKO3aMKHYTLIM POTOPOM

5241 B pononHeHne k 5.2.1-52.3 TpeboBaHMA QaHHOrO NOAMYHKTa
pacnpoCTpaHAKTCA Ha MaWWHbl C KOPOTKO3aMKHYTbIM POTOPOM, BKIHOYas
CUHXPOHHbIE MalUMHbl C KOPOTKO3aMKHYTOM [MYCKOBOM WM C  AeMrdepHom
obmoTkamu.

5.2.4.2 CTepXHN KOPOTKO3aMKHYTbIX POTOPOB AOSTKHbI ObiTb MMAOTHO BCTaBMEHLI B
nasbl U NpunNasiHibl TBEPAbIM MPUMNOEM WU MNPUBAPEHBLI K KOPOTKO3aMbIKaKOLWLMM
KonbLiam, 3a WCKMIOYEHMEM CIlydaeB, €CiM CTEPXHWM UM Konbla pOTOpPOB
N3roTOBIIEHbI KaK eanHoe nsgenve.

MpumevaHne - CTepkHW KW KOMbLA KOPOTKO3AMKHYTbIX POTOPOB He
paccMaTpuBatoT Kak OTKpbITble npoBoaswme yactm (cm. 4.3,4.4,49n 5.2.1).

5.2.4.3 KOHCTpyKL MO poTopa criegyeT oueHMBaTbh Ha BO3MOXHOCTb BO3HUKHOBEHMS
NCKPEHMS B BO34YLLHOM 3a30pe.

Ecrm obwas cymma @akTopoB pucKa, onpedernieHHbix no Tabnuue 4,
npeBbIWaeT 6, TO anekTpoaBuratens WM npegctaBuTenbHbIN obpasey crnegyet
NOABEPrHYTb MUCMbITaHUIO COrNacHo 6.2.3.2, unn anekTpoasuraTenb AOmKeH BbITb
Takom  KOHCTPyKUMM, 4YTOObl  3a4ercTBOBanMCb  CneuunanbHble  Mepbl,
obecnevnBatoLpe nNpu 3anycke OTCYTCTBME B ODOSIOYKE B3PbIBOOMNACHOW ra3oBOU
cpeabl. MapknpoBka gorpkHa cogepxaTb 3Hak "X' B cootBeTcTBMM ¢ MOK 60079-0
[mnogpasgen 29.2, nepeuyncneHune i)], a cneuuanbHble YCrIOBUA MNPUMEHEHUA B
cepTudmkate [OMKHbI cogepxaTb  WHopMauuto, obecnedmBatolyo BblboOp
COOTBETCTBYIOLLWX CneymanbHbIX Mep.

MpumeyaHus



1 CneumnarnbHble Mepbl, KOTOpble BO3MOXHO MPUMEHATb, BKIOYalT B cebs
NPeanyCKOBYD BEHTUNALMIO UM NPUMEHEHME CTaLMOHApPHOro ra3oBOro AaTyuka
BHYTPU 060M0YKN MaLLMHbI.

2 [py gaHHbIX UCNbITaHUAX ABUraTenen C BbICOKMM MOMEHTOM WHEpLUA Unn C
aBTOMaTU4ECKMM MNepe3anyckoM MOXHO TOSbKO onpenenvTb paboyune ycrosus 6e3
pe3oHaHCa BpalleHuUsi MNOfHOM Uenu npuMBoAa W KOrma MOXHO WUCKIOYUTb
COBUWHYTbIM MO (pase nepesanyck. [lpumeHeHne obopyaoBaHUA B TakuX
cneumasnbHbIX YCIOBUAX AOSPKHO ObITb YETKO COrfacoBaHo MeXay U3roToBUTENeEM U
Nonb30BaTesieM.

B kayecTBe anbTepHaTMBLI, €CIN NYCKOBOW TOK ABuraTtens orpaHnyeH 0o 300%

HOMMHArNbLHOrO  Toka f}j, TO MpPOBEeOdEHUe OLEHKN BO3MOXHOIO WCKPEHUs
BO3OYLULHOrO 3a3opa He TpebyeTcs. Ecrim HeobGxoguMMo CHM3UTBL  MyCKOBOE
HanpsbkeHne [ONs  CHWKEHUS MakCuUMarnbHOro nyckoBoro Toka pfo 300%

HOMMHarbHOro ToKa {1y, TO MapkUpPOBKa ABUraTens AorkHa cogepxatb 3Hak "X' B
cootBetctBMM ¢ MOIK 60079-0 [nogpasgen 29.2, nepeducnexHve i), a B
cneumanbHbIX YCIOBUAX MPUMEHEHUSA AOSMKHO ObITh YKa3aHo, YTo ABuUraterl MOXeT
NPUMEHATLCA TOMBKO CO CHWKEHHbIM MYCKOBbIM  HanpsbkeHWeEM, KOTOpoe
orpaHndmnBaeT nyckoson Tok 4o 300% HOMMHaNbLHOro ToKa.

[MpumevaHve - Bo3MOXHbIM  pelleHMemM  SBMSETCA  MCMNOSb30BaHWe
npeobpasoBaTtens nepeMeHHon 4acToTbl And obecrnedeHust orpaHMYeHust Toka.
Mcnonb3oBaHue gpyrMx METOLOB CHWKEHUSA MYCKOBOrO HanpsXeHus asuraternen u
CTapTEPOB  CO  CHWXKEHHbIM  HanpshkeHnem  TpebyeT  OONOSIHUTENbHOro
corrnacoBaHus.

Tabnmua 4 - OueHka KOPOTKO3aMKHYTbIX POTOPOB Ha pUCK 06pa3oBaHUst UCKPEHMS
B BO34YLUHOM 3a30pe



HanmeHoBaHue 3HayeHue (xapakTepucTumka) dakTopbl
nokasarens pucka
KoHCTpyKUMS HeunsonupoBaHHbIN CTepXKeHb 3
KOPOTKO3aMKHYTOro KOPOTKO3aMKHYTOro poTopa cO CBapHOM
poTopa obmoTKOM
OTKpbITbIN Na3 KOPOTKO3AMKHYTOro 2
potopa ¢ nuton obmoTtkon > 200 KBT
Ha nontc
OTKpbITbIN Na3 KOPOTKO3AaMKHYTOro 1
poTopa ¢ nuton obmoTkon <200 kBT Ha
nosntoc
3aKpbITbI Na3 KOPOTKO3aMKHYTOrO 0
poTopa C nNMTon 06 MOTKON
N3onmpoBaHHbIN CTEPXKEHD 0
KOPOTKO3aMKHYTOro potopa
Uncno nontocos 2 2
Ot4p08 1
>8 0
BbixogHaa HomunHanbHasa || >500 Ha nontoc 2
MOLLHOCTb, KBT
>200 po 500 Ha nontoc 1
%200 Ha nontoc 0
PaguwanbHble kaHanb! A4ns [ da. £ < 200 (cM. npumedaHve 1) 2

oXnaXaeHust potopa, Mm




Oa. I > 200 (cm. npumedaHme 1) 1

Het 0
dasoBbI CABUI poTopa Ha: >200 Ha nontoc 2
unu ctatopa, KBt

Ha: <200 Ha nontoc 0

Het 0
Jlo6oBast yacTb 06MOTKM || He cooTBeTCTBYET (CM. NpUMeyaHune 2) 2
poTopa

CooTtBeTCcTBYET (CM. NpuMeYyaHue 2) 0
MpenenbHas Temnepatypa || >200 °C 2

135°C< T £200 °C 1

£135°C 0
MpumeyaHus

1 L - ANVMHA KpalHero nakeTa KaHanoB cepAeyYHuka. JKkcnepuMeHTanbHble
UCNbITaHWUS Mokasanu, YTO UCKPeHMe NOSIBNSIETCS B OCHOBHOM B KaHarnax OKOJio
KOHL,OB CEepAEYHMKa.

2 KoHcTpykums noboBo 4acTm OOMOTKM poTopa AOSfbkHa MCKMYaTb
HEYCTOMYMBbLIN ~ KOHTAKT UK oTBevaTb  TpeboBaHMAM  TemnepaTypHOWn
krnaccugwmkaumm. B atom cnyyae dpaktop pucka paseH 0. B gpyrux crnydasax
hakTop pUcKka NPUHUMAET 3HaYeHne, paBHoe 2.




5.2.4.4 TemnepaTypa poTopa He AOSpkHa NpeBblwaTb MNpedesisHO AonyCTUMOro
3HavYeHus aaxe Npu Nycke anekTpoaBuratens. TemnepaTypa poTopa 4OrrkHa ObITh
meHee 300 °C unmn cooTBETCTBOBATL 3HAYEHMAM, YKa3daHHbIM B 4.7.

MpumevaHre - KOMMOHEHTbI KOPOTKO3aMKHYTON MalUMHbl criedyeT BbINOSHATb
M3 HEMarHWTHOrO WM M30NMPOBaHHOIO MaTtepuana. B pgpyrom cnydae wmx
TemnepaTypa Ha TMOBEPXHOCTM B  peEXMME  3aTOPMOXKEHHOro  poTtopa
aneKkTpoaBUraTens MOXeT MNPEBbLICUTb TemnepaTtypy cTepxHen potopa. K Takum
KOMMOHEHTaM OTHOCAT yAepXxuMBalowpMe Korbla, YypaBHOBELWMBAKOWME [OUCKMU,
LeHTpUpytoLLme KorbL,a, BEHTUNSATOPBI UK KOXyXM 3abopa Bo3ayxa.

5.2.4.4.1 lNpn NnpUMMEHeHN aneKkTpoaBuraTena ¢ 3awmTHbIM YCTPOMCTBOM OTTOKOB
neperpyskn, UCNosfib3yembiM AN 3aWwWuTbl  OT  MNPEBbIWEHNA  npenernbHOn

TemMmneparypbl, Heobxoanmo onpenenAaTte KpaTtHOCTb MYyCKOBOIro TOKa fﬁffN n

BpeMs i W yKasblBaTb UX 3HA4YEHUA B MapPKUPOBKE 3rieKTpoaBuraTensa corfiacHo
9.1.

MHTepBaﬂ BpeMeHu i  OOJDKeH OblTb AOOCTaATOYHbIM AOfs1  OTKIIHOYEHUS
anekTpoasuratend ¢ 3aTtoOpMOXeHHbIM POTOPOM 3alUUTHBIM yCTpOI7ICTBOM OT TOKOB
neperpy3kun. Kak npasuro, 3TO0O BO3MOXHO, €Cl/in npeBbIWarTCA MUHUMallbHbIe

3Ha4YeHnsa BpPEMEHMU ig rpacbvn( 3aBUCUMOCTM KOTOPOro OT OTHOLIEeHUA TOKOB

I f Iy npeoctaBneH Ha pucyHke 2. 3HayeHUsi BPEMEHU fp MeHee 3HaueHui,
NpuBeOEeHHbIX Ha pPUCYHKe 2, [onyckawTcsi TOMbKO B Cliyyae, eciim B
aneKkTpoAaBuraTene MpUMEHEHO COOTBETCTBYHLLEE 3alMTHOE YCTPOMCTBO OT
neperpysky, 3(dEKTUBHOCTL KOTOPOrO MNOATBEPXOAEHA WCMbITAHUAMWU. JTO
YCTPOMCTBO AOMMKHO ObiTb YKa3aHO B MapKMPOBKE 3MeKTpoaBuraTenst CorfacHo
nepeduncnexuio g) 9.1.

PucyHok 2 - N'pachmk 3aBUCUMOCTU MUHUMASTILHOIO 3Ha4YeHUA BPEMEHU
t(E) anekTpoaBurateneun ot KpatHoctu nyckoBoro Ttoka I(A)/I(N)
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PucyHok 2 - 'padomk 3aBUCMMOCTU MUHUMAnbHOMO 3Ha4YEHNs BPEMEHU ig

aneKTpoaBuraTenel oT KpaTHOCTU NMYCKOBOIo Toka fp Ly

He ponyckaetcs:

- BpeMs iz MeHee 5 C npu MCMOMb30BaHWM 3aLLMTHOTO YCTPOWCTBA OT TOKOB
neperpysku;

- OTHOLLEHWE NYCKOBOrO TOKa K HoOMUHanbHoMmy £ /{1 Gonee 10.

5.2.4.4.2 Npun npyMmeHeHUn B OOMOTKaX 3NeKTpoaBuraTensa aT4nkoB TemnepaTypbl,
COEQMHEHHbIX C 3alMTHLIMW YCTPOMCTBaAMM W MNpeaoTBpaLlaloLmX MpeBbllLeHne
TemnepaTtypbl, HeobxoouMMO onpefenAaTb OTHOLIEeHME MYCKOBOro TOKa K

HOMUHanNbHOMY {4 f{yy M yKkasblBaTb €ro 3Ha4YeHMe B  MapKUPOBKE

anektpoasuratend cormacHo 9.1. Bpewms {g onpegensatb M yKkasbiBaTb B
MapkupoBke He Tpebyetca. [atumkm TemnepaTypbl OOMOTKW, COEAWHEHHblEe C
3alWMTHbIMM  YCTPOMCTBaAMK, CUMUTAKOT YyOOBMETBOpAOWLMMN  TpeboBaHUsAM K
TemnepaTypHoOu 3almTe aNeKTpoaBuraTensi, eCrnm BolinonHaTca TpebosaHus 4.7 .4,
AaXe B pexunMme 3aTOPMOXEHHOro potopa anekTpoasuratens. CooTBeTCTByOLWLME
3alWMTHble  YCTPOWCTBa  crnegyeT  MOoeHTUUUMpoBaTb  MpPU  MapKUPOBKE
ariekTpoaBuraTens corrnacHo nepeyvcrienno g) 9.1.

3HayeHne OTHOLLEHUSI MYCKOBOIO TOKa K HOMUHanbHOMY {p /11 HU Npu Kakux
YCroBUSAX He AOSMkHO npesbiwaTth 10.

MpumeyaHne - OnekTpoaBuratenm OOMbLUIOA MOLUHOCTM 4acTO OrpaHUYEHbl
pOTOPOM, M OObIYHO HeLenecoobpa3HO OrpaHuyMBaTh TemnepaTtypy potopa C
MOMOLLbIO MCMNOMb30BaHNS 4aTYMKOB TemnepaTypbl 0OMOTKM cTaTopa.

5.2.4.5 OnektpogBuratenun, nuTaemMble HanpsXkeHWem oOT npeobpasoBaTens
NEepeMEHHON 4acTOoTbl, CriegyeT uWCnbiTbiBaTb W OUEHMBaTb BMecTe C
npeobpasoBaTtensmMu, ykasaHHbIMU B HOPMATMBHO-TEXHUYECKON LOKYMEHTaLun B
cootBetctBMM ¢ MOK 60079-0. WcnbiTaHua cnegyetr nNpoBoguTb  C
npeayCcMOTPEHHbLIMU 3alWMTHBIMMK yCTponcTBamm nnm oueHuBaTb
aneKkTpoaBUraTenu B COOTBeTCTBUM € 5.2.4.7.

MpumeyvaHue - lononHUTeNbHbIE CBEAEHUSA O NPUMEHEHUN 3NEKTPOABUraTenen,
nuTaeMblx OT npeobpasoBartens, npueegeHbl B MOK 60034-17 [1]. OcHoBHOWM
WHTEpeC MpeacTaBnAloT BO3LEUCTBUA MOBbILLEHHOW TemnepaTypbl, BbICOKOW
4YacTOTbl, TMOBbLILIEHHOTO HanpPsXXeHUd, a TakXe TOKOB, HaBeOEeHHbIX B
NOALUMMHMKOBbLIX y3riax. Takne BO3geNCTBUS MOXHO COKpPaTUTb NyTeM NpUMEHeHUs
UIBTPOB HU3KMX 4acTOT ANS CHWXKEHUS ObLWero rapMOHUYECKOro WUCKaXeHWst
BbIXOLHOrO curHana npeobpasoBarens.

5.24.6 CegeHvs O TennosawmTe anekTpogsuratenen C KOPOTKO3aMKHYTbIM
pPOTOPOM NPWU MOMOLLW CPeACTB 3almTbl OT Neperpyskn npuBeaeHbl B NMPUIIOXKEHUN
C.



5.2.5 Tpeb6oBaHusA K OOMOTKaM

Ecnm HamoTka MHorogpasHblx 0OOMOTOK, paccyuTaHHbIX Ha HanpsbkeHne 200 B
WM Bblle, npoBedeHa 6GecnopsgodHo, TO Mexay obmoTkamm Heobxoauma
AOMNONHUTENbHAs U30nALMS (MOMUMO faka).

MyHUManbHbIN 3a30p MeXay BbICTYNOM OOMOTKM cTaTopa U 060I04KON JOSDKEH
ObITb HE MeHee 3 MM.

[na obMoTOK, paccymTaHHbIX Ha HanpsbkeHue meHee 1000 B, TpeboBaHus K
nponuTKe [OSPKHbI CcooTBeTcTBOBaTb 4.7.2 wuninm TpeboBaHusM Ons  asHbIX
0BMOTOK, paccumnTaHHbIX Ha HanpshkeHne cBbiwe 1000 B.

HamoTKky @pa3Hbix 0OMOTOK, pacCuMTaHHbIX Ha HanpsbkeHve cBbiwe 1000 B,
crieqyet npoBOAWUTL MO  OnpedernieHHoOW MeTOAMKe, Mocrfie 4ero ux cnegyer
N30nMpoBaTb MyTEM MNPOMUTKM NOL BakyyMOM WM C MOMOLUBHO HanosHUTENsa C
npeobnagatowmm cogepxaHmem cMosibl.

5.2.6 3aXXMMHble yCTpOMCTBa OOMOTKM cTaTtopa
TemnepaTypa 3aXMMHbIX YCTPOMCTB OOMOTOK CTaTopa He AO0ShkHA NpeBbILaTh

npefeneHylo Temnepatypy (Cm. 4.7) npu nogaye MyckoBOro Toka [, B Te4yeHue

BPEMEHU if .

5.2.7 Cuctema usonsiumm oomMoTKmM ctatopa

Ecnn HOMuHanbHOe HanpsbkeHune npesblwaet 1 kB, To cnegyet npoBoauTb
TUMNOBbIE UCMbITAHNA B COOTBETCTBUM C 6.2.3.1 C y4eTOM crefyioLmx YCIIOBUN:

- 9neKkTpoaBuratenb OO/pkeH OblTb  obopygoBaH — HarpeBaTenamu,
npenaTcTBYOLLMMM 06 pa3oBaHMO KOHAEHCATA;

- KOHCTPYKLUMS AOfPKHa MO3BOMATb MPUMEHEHME LOMOSHUTENbHBIX Mep AnNs
obecnevyeHns OTCYTCTBMS B3pbIBOONACHOW ra3oBon cpefbl B 060Mo4Kke npu nycke.
B MHCTpyKumsx Ha anekTpoasuratens B cootBeTcTBUM ¢ MOK 60079-0 ykasbiBatoT
cBeOeHns 0 NPUMEHEHMN B Crniy4ae Heobxo4MMOCTM AONOSHUTESNbHBLIX MEP.

MpumeyaHus

1 CneumnanbHble Mepbl BKMOYaloT B cebs npeanycKoByo NPOAYBKY U NPUMEHEHNE
CTauMOHapHbIX [OaTyMKOB rasa BHyTpu o6ornodku pgsuratens. [pyrve mepbl
NPUMEHSIOT MO COrMacoBaHUIO C M3rOTOBUTENEM, UCTbITATENbHOM OpraHM3aumen u
nonb3oBaTeniemM COOTBETCTBEHHO.

2 OTBETCTBEHHOCTb 3a NPUMEHEHME NpennyCKOBON NPoayBKM U TexobcnyxuBaHme
anekTpoaBuraTens HeceT Mofb3oBaTesflb, KOTOPbIA OOSMKEH PYKOBOACTBOBATbLCS
ctangaptamm MAOK 60079-14 [3] 1 MOK 60079-17 [4]. MNMockonbKy aTK cTanHgapThl
noka He coaepXaT MoSMHyt WHGopmauunio, cregyeTr pPyKOBOLCTBOBATbCHA
npunoxexvem G.

5.2.8 YnnotHeHMa noAaLWMNHUKOB 1 BanoB

5.2.8.1 Heconpukacatowmecs ynnoTHEHUS Y TabUpUHTHbIE YNITOTHEHNS

[na nogWwMnHUKOB KadeHWa MUHUMarbHbIA paguarnbHbIi U OCeBOW 3a30p
MeXay HEMOABWXHbIMU N BpaLLAIOLWMMNCSA YacTaMKU Noboro HeconpukacaroLerocs
WM  NabUPUMHTHOrO YNSIOTHEHMSI [OMKeH OblTb He MeHee 0,05 wmm. [ng
NOALUMNHUKOB CKOMbXeHust (onopHast BTyrnka) - 0,1 mMMm. MuHumanbHbIA 3a30p
aorkeH obecneymBaTbCsl NPU BCEX BO3MOXHbIX MOMOXEHUAX Barna BHYTpU
noALUMNHUKA.

MpumeyaHme - OceBoe nepemMeLleHne B LLIAPUKOBOM MNOALUMMHUKE MOXET ObliTb
B 10 pa3 6onbLue, 4eM pagmanbHoe.



5.2.8.2 Conpukacaromecs ynnoTHeHns

Conpukacatowmecs ynrnoTHEHUS OOSMKHbI BblTb CMasaHbl UMM U3rOTOBIIEHbI U3
MaTepuvana, nmeroLero HU3KUW KoadhdmuneHT TpeHust (Hanpumep,
nonuTeTpadTopaTureH). B nepBom criydae KOHCTPYKUUS MOALLMMHMKA [AOMpKHA
ObITb Takon, 4TOObI 0becnevmBanack nogadya cMasku K ynrioTHEHMIO.

Ha noawwnHukn, KOTOpble MOCTaBMATCHA W3roTOBUTENEM C  KpblLIKaMW,
ABNSAOLWMMUCS COCTABHOM YacTbiO NOALUMMHUKOB (MOALUMMHWUKK, "yNIOTHEHHbIE Ha
BECb CPOK Cryx0Obl"), aHHOe TpeboBaHWe He pacnpoCTpaHAETCS.

Conpukacalowmecs ynroTHEHUS crnegyeT oOueHuMBaTb B COOTBETCTBUM C
TpeboBaHuamu 4.7.

MpumeyaHus

1 [na Toro 4tobbl Npn paboTe TemnepaTtypa Aetanen ynrioTHEHUS He npeBbilana
AOMYCTUMYIO, MW3roTOBUTEMb NPEeaocTaBnseT MHGOpMauMio O  TeXHUYECKOM
obcnyxmBaHuMK, KOTOpoe HeobxoguMMO  BbIMOMHATb, 4TOObI  obecneynBaTb
cooTBeTcTBME TpeboBaHmsam 5.2.8.

2 ConpuKkacatowmecs YnroTHEHWUS, MOMNepeYHOe CEYEHUE KOTOPbIX YMEHbLLAeTCcs
NpyM cTapeHun (Hanpumep, eTpoBble YNIMOTHUTENbHbIE KOSMbLA), CYuTaloT
yOOBMETBOPSOLMMM  TpeboBaHMsIM, €cnv KX Temnepatypa He BbIXoguT 3a
yCTaHOBMNEHHble npedernbl npu paboTte B YCMNoBUSX, KOrma WX CBOMWCTBA
N3MEHWUIUCb. JNacTWUYHble 3MEMEHTbl YMIIOTHEHWUIA, KOTOpble W3MEHSIIOT CBOH
cdopmy BO Bpems BpalleHusi (Hanpumep, V-obpasHble Korbla), Takke cuuTaioT
yO0BMETBOPSOLLMMM TPpeGOBAHUAM MPY aHAMNOMYHbIX YCIOBUSIX.

3 B HacToswwee BpeMsa HET 3KCnepumMeHTallbHbIX NCNbITaHWIA, KOTOpblE MOITn Obl
MoKa3aTb, YTO BEPOATHOCTb pa3pylleHnA OaHHOro BuMaa noaLuMnHUMKa BO BpeEMA
aKcnIyaTtauun Heserka. I'IoaTomy Kpathe BaXHO, YTOObI M3rOTOBUTESb o6pau.|,an
BHMMaHME Ha HageXHOCTb KOHCTPYKUUU, CMa3Ky, OXrnakaeHwue, KOHTPOJb n/vnn
nopsAadoK npoBegeHunA TeXHUYeCKOoro O6CJ'Iy>KI/IBaHVIFI O CHWXeHUA pUcka
nodprieHnA norteHunaribHoro MnUCTOYHUMKa BOCMJIaMEeHEHUA TIpU  pa3pyLUEeHNN
pPONMKOBOro noaLlmnHuKa.

5.3 YcTpoucTtBa ocBeLleHuUs

MpumevaHus

1 B gaHHOM nogpasgene He fgaHbl TpeboBaHusA ANs CUTHaNbHbIX U OPYrMX MarbiX
namn (cm. 5.10).

2 [ns orpaHnMy4eHna  HarpeBa  HeEWTparbHOro  npoBoda  reHepupyemble
OCBETUTENbHBbIMU  YCTPOMCTBAMU CUHycOMAasrbHble TOKU TPeTbeN T[apMOHUKU
cnegyet orpaHnintb Ao 30% ToKa OCHOBHOM YacTOThlI.

5.3.1 AcTouyHUK cBeTa
McToyHmkom cBeTa AosrpkHa 6bIThb famna ogHoro U3 criegyowmx TUMNoB:

a) NMoMUHecLeHTHble namnbl (Fa6) ¢ xonogHbIM KaTogoM U O4HOLUTbIPbKOBbIMU
okonsamm no MOK 60061-1;



b) Tpyb4yaTble MOMUHECUEHTHbIE ABYXLWTbIPbKOBbIE Namnbl Tuna G5 nnu namnel ¢
yokonem G13 no MOK 61195. LWTbipy OOMMKHBLI ObITb BbINOSMHEHbI U3 FATYHW.
MaTpoHbl NMamn n rHesga OOivkHbl OTBevaTb TpeboBaHuaMm 5.3.3. Takne namnbl
NPUCOEOVHSAIOT K LIENK, [4e OHWU BKOYakTcsa 1 pabotatoT 6e3 npeasapuTensHOro
HarpeBa KaToAaa;

C) namnbl C BOMbGPaMOBON HUTLIO 0bLero HazHadeHnss cornacHo MAK 60064 u
M3K 60432-1.
MpumevaHue - TpeboBaHus K Apyrum namnam npuseaexsl B 5.10.

5.3.2 MMHMManbHoOe paccTosiHMe MeXxay SlamMnon U 3alMTHbIM KOSTNaKkoMm

[Ona noMUHECLEHTHbIX TPybOK paccTosHMe Mexay namnon 1M 3awuTHbIM
KONNakoM [OO/kHO OblTb HE MeHee 5 MM, ecnn TONbKO 3alMTHbIA KOMnak He
npeactaBnseTr CcobOOM HapyxHyto TpyOKy, TOra MUHUMarbHOE paccTosHUE
coCcTaBndaeT 2 MM.

Ona gpyrux namn pacctosiHue Mexay namMnon v 3alMTHbIM  KOMMakom B
3aBUCUMOCTU OT MOLLHOCTW faMnbl JOIMKHO OblTb HE MEHee 3HaYeHWUN, YKasaHHbIX
B Tabnumue 5.

Tabnumua 5 - MnHMManbHoe paccTosHMe MeXxay fNamnon 1 3aMTHBIM KOMNakom

MoLHocTb namnbl 2, BT MuH1MarnbHoe paccTosiHie, MM
P <60 3
60< <100 5
100< F £ 200 10
200< <500 20
500< F 30

5.3.3 [NaTpoOHbI 1 LOKONKM namn



5.3.3.1 BuHTOBbIE NATPOHbI U LLOKOSN

BuHTOBbIE NATPOHbI C LLOKONSIMA A0SMKHbI COOTBETCTBOBATD:

- TpeboBaHnam MOK 60079-1 K wuCNbITaHUO Ha HepacnpocTpaHeHue
BHYTPEHHEro BocnnaMeHeHus ansa obopygosanua rpynnsl | unmn nogrpynnsl IC npu
3aMblKaHUN U pa3MblKaHUK 3NIEKTPUHECKOro KOHTaKTa COOTBETCTBEHHO;

- QIEKTPUYECKMIN KOHTAKT Mexdy NaTpPoOHOM W LLOKONEM AOSmKeH ObiTb TakuM,
4yTOObl NPW YCTaHOBKE WM BbIBMHYMBAHMM LIOKOMS flamnbl 3aMblkaHWe Wim
pasMblKaHWe  9ONIEKTPUYECKON Lenn MNPOUCXOAUSI0  TOMbKO B OTAENbHOW
B3pbIBOHENPOHMLaemMon obosoyke B cooTBeTCcTBUM C TpeboaHuamm MOK 60079-1
K KOHCTPYKLMWU N UCMNbITAHUAM A9 3MeKTpoobopyaoBaHus rpynnbl | nunm noarpynnbl
IC cooTBeTCTBEHHO.

KOHCTPYKUMS BUHTOBbBIX MATPOHOB [OSPKHA WCKMOYaTb CaMOBbIBUHYMBAHWE
namnbl nocne ee ycrtaHoBku. Llokorm namn, kpome ramn tuna E10, nogsepratoT
MeXaHN4YeCKUM UCMbITaHUAM corfnacHo 6.3.1.

MpumevaHne - Pe3bboBas 4acTb naTtpoHa [OmkHA ObiTb BbINOMHEHA U3
MaTepuana, yCTOMYMBOrO K KOPPO3Un B YCIOBUSIX IKCMITyaTaumu.

Pa3mMblkaHne KOHTakTa rnpu OTBMHYMBAHWUM JaMmnbl OOIMKHO MPOUCXOAUTL He
MeHee YeM Npu ABYX MOSHbIX BUTKaxX pe3bbbl.

JTamnbl ¢ BUHTOBBIMU LLOKONAMU MOMYT HE COOTBETCTBOBaTb TpeboBaHusm 4.3
n 4.4.2 Npyn ycrnoBuu, YTO OHM COOTBETCTBYIOT TPEOOBaAHUAM K MYTAM YTEYKU W
3MIeKTpU4EeCKUM 3a3opam, ykaszaHHbIM B Tabnuue 6.

Tabnmua 6 - MyTn yTeukn n anekTpudeckme 3a3opbl ANs BMHTOBBLIX JlaMMOBbIX
LLOKONEWN



Paboyee HanpsixeHue 7, B [TyTh yTe4Kn 1 3MeKTpU4ecKuin 3asop,
MM
17 <63 2
63< 17 £ 250 3

MpumeyaHus

1 YKasaHHOe HanpshkeHue paccuutaHo B cooTtBeTcTBUM ¢ MOK 60664-1 un
OCHOBbIBAETCS Ha pauuoHanusaunm HanpskeHus nutanus. [pyu onpepeneHum
HEOOXOAMMBIX 3HAYEHUA NYTEN YTEYKU U INEKTPUMECKUX 3a30pOB 3HAYEHME
HanpsbkeHus B Tabnunue mMoxeT ObITb yBenuyeHo B 1,1 pasa ¢ y4eTom amnanasoHa
HOMMHasbHbIX HANPSHXXEHUIN NMPU 0BbIYHOM UCMOSNb30BaHU.

2 lNpuBeaeHHble B Tabnuue 3HadYeHUs NyTen YyTeYkn U INEeKTPUYecKmX 3a30poB
paccyuTaHbl Ha OCHOBe [Aorycka Afs MakKCMMasibHOrO HanpsXeHusi nuTaHus
+10%.

3 lMpn HanpskeHusx 10 B 1M MeHee 3Ha4YeHUs CpaBHUTESNbHBLIX WMHOEKCOB
TPEKMHFOCTOMKOCTU  HEO4OCTOBEPHbl, W OOMNyCKaeTCs  UCNOfb3oBaHue
mMaTepuanoB, He oTBevarwmx TpeboBaHUAM, NpeabsBnAEeMblIM K MaTepuanam
rpynnsi 1.

M3onupyowmn matepuan LoKonsa namnbl OSMKeH oTBevaTb TpeboBaHuAM K
maTepuanam rpynnsl |, ykazaHHbIM B Tabnvue 2.

5.3.3.2 [Jpyrve namnoBbl€ NaTpoOHbI U LLOKOSN

O6orno4ka, obpasyemasi NnaTPOHOM M L,OKONEeM, NpU YCTaHOBKE U B MOMEHT
3aMblKaHUS UM pa3MblKaHWs ANIEKTPUYECKOrO KOHTaKTa AOoSmkHa COOTBETCTBOBATb
TpeboBaHuam MIOK 60079-1 K ucnbiTaHUIO Ha HepacnpoCTpaHEeHWe BHYTPEHHEro
BOCMN/aMeHeHns Aansg  anektpoobopynoBaHuss rpynnbl | v noarpynnel  IIC
COOTBETCTBEHHO.

MpumevaHne - [onyckalTca Takke K MPUMEHEHWUO famMrnoBble MaTPOHbl U
LLOKONM,  KOTOpble  nocre  YCTaHOBKM  COOTBETCTBYWOT  TpeboBaHusM,
npeabsBrseMbiM K B3pblBO3aWMTE OOHOMO M3 BWMAOOB, MepeyvncrieHHblx B MOK
60079-0 (pasgen 1).

Pa3smepbl natpoHoB pAna  Tpyb4daTbiX FHOMUHECLEHTHbIX famMn  OOSDKHbI
COOTBETCTBOBaTb TpeboBaHusaMm cneuundmkaumm Faé no MOK 60061-2 nnm MOK
60400 ana namn T1na G5 nnn G13.

[na apyrmx namnoBbiX MNAaTPOHOB B famMnax C LWUIMHAPUYECKMMU LLOKONSIMU
LUMPUHA COeOMHEHMS MeXdy NaTpOHOM M LIOKONEM B MOMEHT 3aMblKaHus WIn
pa3MblKaHWsi KOHTaKTa 4OIPKHa COCTaBATb He MeHee 10 Mm.



5.3.3.3 TpeboBaHUA K 3MEKTPUYECKOMY KOHTAKTy Mexay famnoBbiM NaTtpoHOM U
LiloKOrem

ONEeKTPUYECKUA KOHTaKT Mexdy ramroBbiM MaTpPOHOM W LIOKONEM [OSDKEH
obecneymBaTbCH:

a) 4N BUHTOBbIX LLOKONEN:

- KOHTaKTOM C HWXHEW 4acTbl LOKONs u4epe3 rmMbkue wnm npy>KMHHbIE
3JIEMEHTbI C yCUnmem He meHee 15 Hu

- KOHTaKTOM C LOKOfieM MNpu 3aBMHYMBAHWM HE MeEHee YeM Ha [Ba BUTKa
pe3bbbl nnm Yyepes oauH nnn 6onee NPYXMHHbLIX 3NEMEHTOB C OOLLMM YCUIMEM He
meHee 30 H;

b) AN UWIMHOPUYECKUX LUTLIPbKOBbLIX LOKOMEN - C  MOMOLUbK  MPYXUHHBIX
31IEMEHTOB C ycunmem He meHee 10 H;

C) ANA LWNMHOPUYECKMX LUTEKEPHbIX LLOKOSEeN, KOHCTPYKLMS KOTOPbIX UCKIoYaeT
NCKPEHME MeXOy LOKONeM M MNaTPoOHOM Ha CaMOM COEAMHEHWM WM 3a €ero
npeaenamu, - NPYXMHHbIMW 311ieMeHTaMu ¢ ycunmem He meHee 10 H;

d) ona yokonen, B KOTOPbIX MPU U3BATUM NaMnbl U3 NaTpoHa npepbiBaHVe Lenu
NPOUCXOQUT B OTAENbHOM B3pPbIBOHENPOHUL@eMOM obonoyke (cornacHo MOK
60079-1), - NPY>KMHHBbIMW 3f1EMEHTaMN, UMEOLLMMU KOHTaKTHOE YCUIne Ha LLOKOS1b B
MOMEHT pa3mMblKkaHus Lienn He meHee 7,5 H.

[MpuBeOeHHble MUHUMMAarbHble 3HaYeHWs] KOHTaKTHbIX YCWIMA OTHOCATCH K
namMnam, BCTaBfeHHbIM B NATPOH U rOTOBbLIM K 3KCNJTyaTauuu.

I'Ipmmeanme - Bo BpemMsa 3Kcnilyatauun Ha yCUrime KOHTaKTHbIX 3JieMEeHTOB He
OOJDKHblI OKa3blBaTb CKOJ'IbKO-HVIGyﬁI,b 3Ha4YUTENbHOIO BIIMAHUA HArpeB W [pyrne
BHELLHWE BO3ENCTBUS.

5.3.4 Temnepatypa noBe pxHOCT namn

MakcumanbHas Temnepartypa nosepxHocTu cornacHo MOK 60079-0 moxet
ObITb NpeBblleHa, ecrim HanbonbLlaa TemnepaTtypa NOBEPXHOCTU JlaMmbl BHYTPU
yCTpoOMCTBa OCBeLleHUa He MeHee 4yeM Ha 50 K Hke HaumeHbluen TemnepaTtypbl
BOCMNSIAMEHEHNA BHYTPU HEro B MNOTeHUManbHO B3pblBOONACHOW cpede, And
KOTOPOW OHO npeAHasHavYeHo. OTO AOIMKHO ObITb NOATBEMKOEHO UCMbITAHUAMW B
Hanbonee HeGNaronpUATHBLIX YCIOBUAX NMPUMEHEHNS. DTO YCroBME LENCTBUTENBHO
TONMbKO A5 ra3oBOM cpefbl, YyKasaHHOW B cepTudmkarte, ecnu pesynbrarhbl
NCNbITaHUA BbINN NONOXUTENBbHBIMMU.

MpumeyaHne - W3mepeHus, npoBefeHHble Ha YCTPOMCTBaX OCBELLEHMS
CYLLECTBYIHOLLMX TUMNOB, MoKasanu, YTO TemnepaTypa BOCMSIAMEHEHUSA BHYTPWU HUX
3Ha4YUTENLHO BbIlE TeMNepaTypbl BOCNiaMeHeHus, namepeHHon no MOK 60079-4

[2].

5.3.5 Temnepatypa uokonsa namn

Temnepatypa Ha o6ogke LIOKOMsA famnbl B TOMKE MPUNOS LLOKOMS He AO0ShkHA
npeBbiWaTb NpeaensHon Temnepatypsbl. [pegenbHas Temnepartypa gorvkHa ObiTb
mMeHee 195 °C unmn cooTBETCTBOBATb 3HAYEHMIO, YKa3aHHOMY B 4.7.



5.3.6 lNyckoperynupytowme annapatbl ANA JTIOMUHE CLUEeHTHbIX namn

MpepenbHasi Temnepatypa famMmnoBbIX MYCKOPErynMpylowmx annapatoB He
aorrkHa ObiTb MpeBbllleHa gaxe npyu cTtapeHun namn. Ecnm mcnonb3yktcsa
9NIEKTPOHHbIE MYyCKOperynupylowme annapatbl, TO AO0SkHbl OblTb MNPOBEAEHDI
TUNOBbLIE NCNbITaHUA namn no 6.3.2. Yctondmnsas TemnepaTtypa
NyCKOpEerynupyoLero annapaTta, LOoKOns M CaMOW flamnbl JOpkHa OblTb Huke
npegensHon TemnepaTtypbl, UM HeobxoouMMo MCNoNb30BaTb YCTPOMCTBO ANS
OTKMIOYEHNsT TOKa npexae, 4YeMm npousongeT npeBbllleHVe npeaesibHON
Temneparypsbl.

5.3.7 MWcTtouyHMKM ocBeweHnsas C TpydvaTbiMM  JNHOMMHECLEHTHbIMMU
ABYXLWTbIPbKOBLIMU NlTamMnamMum

5.3.7.1 Obwme nonoxeHus
MCTOYHMKM OCBELLEHMS C TPYOYaTbIMU JIFOMUHECLLEHTHBIMWN 4BYXLUTbIPbKOBbLIMMU
namnamu 4OpKHblI OTBeYaTh Crieayrowmm TpeboBaHusM.

5.3.7.2 MakcumarnbHas Temnepartypa OKpyxatoLLen cpeqbl

MakcumanbHasa TemnepaTtypa OKpyXatollen cpefbl MCTOMHUKOB OCBELLEHUSI C
TpyGYaTbiMU  FIIOMUHECLIEHTHBIMU  ABYXWTbIPbKOBBIMWA  flaMiaMu, B KOTOpPbIX
MCNOMb3yeTCsA 3IIEKTPOHHOE MycKoperynupylowee YCTPOUCTBO, He [JOrpkHa
npesbiwaTb 60 °C.

5.3.7.3 TemnepaTypHbIN Krnacc

MockonbKy npegenbHas Temnepatypa CBETUILHWKOB C  TpybyaTbiMu
MIOMUHECLEHTHBIMW  ABYXLUTLIPbKOBBIMW  NlaMrnamMu, B KOTOPbIX WCMNOMb3yeTcs
9MIeKTPOHHOE MyCcKOoperynupytoLlee yCTponcTBo, byaeT npesbiwaTtb Temneparypy,
AOMycKaemyto COOTBETCTBYOLMMW TemnepaTypHbiMy Kriaccamum 15 mn T6, TO
Mcnonb3oBaHWe AaHHbIX TeMnepaTypHbIX KIlaccoB He gonyckaeTtcs (cMm. 6.3.2.3).

5.3.7.4 TaTpoHbl ABYXLWTLIPLKOBbLIX Slamn NPy YCTaHOBKE Ha UCTOYHMKE OCBELLEHUS
AOIMKHBLI COOTBETCTBOBATL CreayoLmmM TpeboBaHUAM:

- MexaHu4yeckue pasmepbl W YCrOBUSA YCTaHOBKN B OCBETUTENMbHBbIX Mpubopax
OOSPKHbl Y4UTBIBATb MEXaHWYeCcKue XapakTepuUCTUKM U OOMYCKW, YKa3aHHble And
ocBeTuTenbHbIX Npubopos B MAK 60061-1, MOK 61195 n M3K 60400;

- MaTPOH AOKeH oTBeYaTb TpeboBaHWAM, NpeabsBnsgeMbiM K naTpoHam Tuna
G5 v G13 B M3K 60400;

- [Ba LWTbIPA B KaXXOOM NaMroBOM LIOKOre crieqyeT CoeAnHUTb naparnnernsHo
MK BHYTPW NamnoBOro naTpoHa, Unn B HENOCPEACTBEHHOM Bnn30CTM OT NPOBOAKMU
OCBETUTENbHOro ycTporcTBa. [onycTMyld HOMUHambHyl0 OGOKOBYK Harpysky
Ka)doro LUTbIPbKOBOrO COefVHEHWUs crieqyeT onpedenstb MUCXoOs U3 3HayYeHus
TOKa Nnamnbl, YTO NO3BOSMUT 06ecneYnTb pe3epBuUpoOBaHIE;

- VW30MAUMOHHBIA  Martepuan rnamnoBOro naTpoHa [OSkeH oTBevaTtb
TpeboBaHuAM, NpeabABIAeMbIM K HEMETanMM4ecknm matepuanam B COOTBETCTBUN
¢ M3K 60079-0;

- 9neKkTpuyecKasi KOHTaKTHasi CeTb Kaxaoro LTbipbKa famnbl AOrkHa ObiTb
He3aBNCUMa;

- WTbIPbKN Namnbl criegyeT noggepXveartb Takum obpasom, npu KOTOPOM
CHMxanacb 6bl BO3MOXHOCTb MOBPEXOEHUA Npu BO3LENCTBMM Ha HUX BOKOBOro
KOHTaKTHOro JaBrieHus.



5.3.7.5 Ecrm ana nonyyeHnsa paspsiga BHYTPWU Namnbl UCMOMb3YHOT MOBbILWEHHOE
HanpsbkeHve (Hanpumep, OT 9fIeKTPOHHOTO 3aXralrollero anekTpoga), To And
onpegeneHns OencTBylowero 3HadeHust (cM. Tabnuuy 1) 3TO NOBbILWEHHOE

HanpsbkeHWe AensT Ha .fz . MaTepuan KonbLEBOro YMIOTHEHWS Mammbl [JOIDKEH
MMETb TaKoW e 3NEeKTPUYECKMI NOTEHLMar, Kak U LUTbIPW.

Ecnm aneKkTpOHHbIA MNycKoperynupylowmii  annapat famnbl  oGecrnevvBaeT
NnpepbiBaHWE CTapPTOBbIX MMMYMbCOB C MakCMMarbHbIM MEPUOOOM BPEMEHW,
paBHbIM 5 C, U ecnvM BO3BpaT BO3MOXEH TONMbKO MOCHE MEPEeKrioYeHns NMUTaHKS

YCTPOUCTBA OCBELLEHWS, TO KO3(PPULIMEHT, paBHbIN ﬁ , MOXHO yBeNMuuTbL 10 2,3.

5.3.7.6 MakcumarnbHble 3HaYEeHUSA KPYTALLEro MOMEHTa W/MN YCUIMS Ha KaXaom
KOHLle namnbl, npunaraeMmble Npyv YCTAHOBKE WM CHATUU ee U3 OCBETUTESNbHOro
YCTPOWCTBA, He OOIkHbl nNpesblwatb 50% npefernbHbIX 3HaYeHURn, npunaraemMbix K
LUTBIPSM HOBOW Namnbl 1 ykadaHHbix B MOK 61195 (tabnuua 1).

5.3.7.7 DOneKTpUYEeCKMN KOHTaKT Mexay KaxabiM LUTbIPEM famMmnbl U MNaTpPOHOM
AOJSDKEH OCTaBaTbCHA HafleXHbIM axe B YCMOBUAX KOPPO3un n Bubpauun. Tunosble
MCNbITaHWA Ha BO34ENCTBUE KOPPO3un 1 Bubpaunm npmeseneHsl B 6.3.3 n 6.3.4.

53.7.8 Ecrm B cootBetcTBUM C TpebosaHnammn MIK 60079-0 npumeHeH
pasbeguHuUTEeNb, TO MPU CHATMM 3aLUMTHOrO Konnaka OH [OfmkeH obecToyumBaTtb
Kaka bl TaMnoBbIvi NaTpoH. Ecnn pasbeanHuTens NPUMEHEH, TO:

a) OH gorpkeH cooTBeTcTBOBaTh TpeboBaHuam MOK 60947-1 1 MOK 60664-1 ons
nepeHanpspxkeHn kateropuu lll, urm npu makcumansHoMm HanpsxeHun nutannsa 300
B (NOCTOAAHHOrO TOKa MM OEMCTBYIOLIErO 3HAYeHUs1 MEPEeMEHHOro ToKa) Kaxabln
SNIEKTPUYECKMIN 3a30p MeXOy KOHTakTaMu Ha HeuTpanbHOM npoBoge W/wnm Ha
FIMHUWM NOA4Ayn NUTaAHUS OOSPKEH COCTaBnATb HEe MeHee 2,5 MM. [ns obecneveHus
Heobxo4MMoro 3asopa 2,5 MM MOXHO CYMMMPOBaTb ABa 3IIEKTPUYECKMX 3a30pa,
KaXKabl N3 KOTOPbIX A0IMKeH ObiTb HEe MeHee 1,25 mwm;

b) Npn CHATUN 3aLLUMTHOIO KOJinaka oCBEeTUTEsIbHOIo yCTDOVICTBa KOHTaKTbl OJDKHbI
pa3MbIKaTbCH;

C) cpabaTtbiBaHWe pasbeauHUTENd He OOSMKHO OTMeHsTbcA 6e3 npumeHeHus
NHCTPYMEHTA.

MpumevaHue - OQHUM 13 peLLEHMN MOXeET ObiTb MPUMEHEHNE CTENEHN 3alLMThI
IP2X B cootBetcTBUM ¢ MAK 60529 ana paboden vyactu pasbeauHutens. dpyrum
peleHneM MoxeT BbiTb 3aMblKaHWe KOHTakToB (Mocrie cpabaTtbiBaHMs) TOMbKO C
MOMOLLK MHCTPYMEHTA;

d) pasbeguHuUTEnb OOIPKEH UMETb B3pbiBO3aLLMTy Tpebyemoro Buaa.

Ecnm pa3beanHnTens oTCyTCTBYET, TO HAa OCBETUTENBHOE YCTPOMCTBO AOMKHA
ObITb HAHECEHA MapKMPOBKa COrfacHO nepeuncrieHuno b) Tabnmubl 12 o Tom, YTO
OCBETUTENbHOE YCTPOMCTBO MOXHO OTKPbIBATb, TONbKO OTKIMOYMB OT CETU.

5.4 TonoBHbIEe U Py4Hble CBeTUJIbHUKHN



MMpumeyaHve - TpeboBaHWs K TOMOBHLIM CBETUMbHUKOM And  rpynnbl |
npmeegeHsl B MOK 60079-35-1 [6].

Namny cregyetr 3awmuwaTb OT MEXaHUYECKOrO MOBPEXOEHUS 3alMTHbIM
KonnakoMm. PaccTosHue Mexay 3alMTHbIM KOMNakoM U MfOTHO BCTaBfEHHOW
namMmnon orrkHO ObiTb HE MeHee 1 MM. Ecnm namna ycTtaHOBneHa B MPY>XMHHOM
NaTpoHEe M KacaeTCs 3alMTHOrO Komnaka, TO X044 NPYXuHbl 4OSmkeH BbiTb HE MeHee
3 MM. 3aWmTHbLIN KOMnak [AOSKeH COOTBETCTBOBATb OOHOMY W3 CriedyroLmx
TpeboBaHWN:

a) O6bITb 3aLUMLLIEH CETKOWN;

b) ecrm ero nnowaab He npesbiwaer 5000 MM2, TO OH AOIMKeH ObiTb 3aLUMLLEH
BbICTynaowymMm 60pTUKOM C MUHMMArbHOW BbICOTON 2 MM, Unn

c) ecrm ero nnowaab 6Gombwe 5000 MMZ, TO OH [OOIDKEH BblOEpPXUBATbL
MeXaHU4eCKne UCMbITaHWsA ANs 3aWMTHBIX KOMMAaKOB U KOXyXOB BEHTUNATOPOB (CM.
M3K 60079-0).

Mepekntovarome ycTporcTBa B Lenu famnbl, KOTopble 0bpa3ytoT MCKpY Mmm
AYroBOW pa3psi B HOpMarnbHOM pexvme paboThl, BKIOYas Takne yCTpOMCTBA, Kak
A3bIYKOBbIE pene, B KOTOPbIX WCKpa WM AyroBoM paspsg obpasyTcs B
repMEeTUYHbIX KOprycax, AOIKHbl MMETb MEXaHWYECKY WM  3NeKTPUYECKYHo
GrOKMPOBKY ANst NPEAOTBPALLEHMS HApYyLLUEHMSA KOHTaKTa BO B3PbIBOOMACHOW 30HE
UMM OOMKHbI ObIThb 3alUMLIEHbI OOHMM M3 CTaHOAPTHbIX BMOOB B3PbIBO3ALLUTHI,
ykasaHHbix B MOK 60079-0.

5.5 UameputenbHble yCTPOUCTBA U U3MEpPUTESIbHbIE
TpaHchopmaTopbl

5.5.1 NamepuTenbHble YCTPONCTBA U M3MEPUTENbHbIE TpaHCdopMaTopbl AOSHKHbI
HenpepbIBHO BblaepxuBaTh 1,2-KpaTHblA HOMUHAmNbHbBIA TOK W/WAKM HOMWHAarbHOE
HanpsbkeHWe, COOTBETCTBEHHO, 6e3 MpeBblleHnss npeaenbHon TemnepaTypbl
cornacHo 4.7.

5.5.2 TpaHcdopmaTopbl TOKa U 3MeKTpUYecKkne Lenu n3mMeputerbHbIX YCTPOUCTB
(kpome Lenen HanpsXXeHWs) AOMMKHbI BblAEPKMBaTbL TEPMUYECKUE U UHAMUYECKNe
Harpy3ku Toka, 3Ha4eHus1 KOTOPOro AOSMkHbl 6bITb HE MeHee yka3aHHbIX B Tabnvue
7, B TedeHne wvHTepBana BpeMeHW, npuBedeHHoro B 6.4. [Mpn 9TOM CHWXeHue
YPOBHS B3PbIBO3aLLUUTLI HE A0MYyCKaeTCs.

Tabnuua 7 - CTONKOCTb K BO34ENCTBMIO TOKOB KOPOTKOMO 3aMblKaHWs



Tok TpaHcdopMaTopbl TOKa 1 TOKOBeAYLLME YacTu
N3MEePUTENbHbIX YCTPOUCTB

I 2 114 (cm. 3.10 n npumeyaHue 2)

g 21,25 254, (cm. npumeyaHus 1 1 2)
MpumevaHus
1 2,50 - 9TO MakcuMmarbHOe amnimMTygHoe 3HayYeHMe ToKa KOPOTKOro
3aMblKaHuS.

2 3Hadvenusa 1,1 n 1,25 npeactasnatoT cobor koaddmumeHTbl 6e3onacHoOCTW.
Hencteyowee 3HadyeHne [OMYCTUMONO TOKA KOPOTKOro 3amblkaHus B

HOPManbHOM peXxume paboTbl He AOMmKHO npeBbiwaTh {4, /L1, AmnnutygHoe

3HaYeHVe Toka KOPOTKOTO 3amblKaHUs He [OIKHO npesbllaTh faym 1,25,

5.5.3 Temnepartypa, OocTuraemas BO BpeMd MNPOXOXOEHUS TOKa, pPaBHOMO

HOMWHaNbHOMY TEPMUYECKOMY TOKY KOPOTKOrO 3aMblKaHusa fy,, He [OorpkHa
npeBbiaTb nNpedenbHoM TemnepaTypbl, ykazaHHOM B 4.7, U HUM MpU  KaKUX
obcTosaTenbcTBax He AorkHa 6biTh Bbile 200 °C.

554 Ecrnvm TOKOBegyume 4acTu U3MepuUTeribHbIX YCTPOMUCTB MUTalTCHa OT

TPaHChOPMaTOpPoB TOKa, TO 3HayeHWst fy W lgyn [OWKHLI GbiTb PaBHbI TOKY,
NpoxoasileMy 4epe3 BTOPUYHbIE KOPOTKO3aMKHYyTble OGMOTKM TpaHcdopmaTopa

TOKa, NPY 9TOM Yepe3 NePBUYHbLIE OGMOTKM NPOTEKaKT TOKU Iy U 4 aym.

5.5.5 TMpyMeHeHNe W3MepUTENbHbLIX YCTPOMUCTB C MOABWKHBIMU KaTylKamMu He
AOonycKaeTcs.



5.5.6 Ecrm BTOpMYHasa uenb TpaHcdopmMaTopa ToKa HaxoguTcs 3a npegenamu
anekTpoobopynoBaHus, To ero crnegyet cornacHo MOK 60079-0 [nogpasaen 29.2,
nepedncneHne i)] MapkumpoBaTb 3Hakom "X', a B HOPMaTUBHO-TEXHUYECKOW
AokyMeHTauum cornacHo MOK 60079-0 gormkHo 6bITh yKazaHO Ha He0H6XoAUMOCTb
3aWmThl OT pa3MblkaHUss BTOPUYHOM LLENU BO BPEMS SKCNITyaTauum.

MpumeyaHne - B ycrnoBusix pasmblkaHUss BTOPUYHOM Lienn TpaHcdopmMaTopoB
TOKA MOMYT reHepupoBaTbCsH  HanpshkeHus, 3HaYUTENbHO  MpeBbILAoLME
HOMMHaNbLHOE HamnpsPKeHNE 3aXUMHbIX YCTPOWCTB B Lenu TpaHcdopmaTtopa.
MoaToMy mcxoas M3 KOHKPETHbIX YCMOBWUA HeobxoauMMo MnpuvHUMaTb Mepbl Mo
obecneyeHno 3amTbl OT BO3HUKHOBEHMSI OMACHOr0 HanpshKeHWst B YCHOBUSX
pa3MblKaHWsi BTOPUYHOM LIENMM UCMOMb3yeMblX TpaHcdopmatopoB Toka. [lpu
MCMNONb30BaHUM  3NEKTpoobopyaoBaHWs, B KOTOPOM TpaHcopMaTopbl ToKa
coeiHeHbl  C  cornacyloummm  TpaHcdopmMatopamMu € MPUMEHEHMEM
KOMMYTaALMWOHHbIX  YCTPOMCTB  (Hanpumep, AudxpepeHumnanbHas  3awmTHas
cuctema), HeobxogmMMbl Mepbl NPOTUB pa3MblKaHWUst OON Lenn MCNonb3yemMblX
TpaHcdopmMaTopOB.

5.6 TpaHccopmaTopbl APYrUX TUMOB, KPpOMe
U3MepUTenbHbIX

TpaHcdopmaTopbl OpyrMX TUMNOB, KPOME WU3MepUTENbHbIX, TpeboBaHus K
KOTOpbIM NpMBeAEHbI B 5.5, crieqyeT UcnblTbiBaTb COrNacHo 6.5.

5.7 batapewn

5.7.1 batapeu aKkKyMyrnsaTopHble e MKOCTbIO 6onee 25 Ay

5.7.1.1 ObLwme nonoxeHus
AKKYMynsiTOpHble 6aTapen OOormkHbl OblTb CBUMHLIOBO-KUCIOTHLIMW, HUKESb-
XenesHble WM HUKENb-KagMMEBbIMM M OTBeYaTb TpeboBaHMSIM HaCTOSILLEro
cTaHgapTa. MeTtoabl UCMbITaHWUA aKKYMYNSTOPHbIX 6GaTapen nsnoxeHol B 6.6.
Mpumevanne - CooTBeTcTBME 3TUM TpeboBaHmsm He obecnednBaeT
6esonacHocTn 3apsagku. MoaTtomy 3apagky cregyeT nNpoBOAMTL 3a Npeaenamu
B3pbIBOONACHOM 30HbI, €ECIM TOSTbKO HE NPEANPUHUMAlOTCS ApYyrve Mepbl 3almThbl.



5.7.1.2 KoHTenHepbl 6aTapeun

Bce BHyTpeHHME NOBEPXHOCTU KOHTEMHEPOB DaTapeun 1 KpbILeK, BbIMOSHEHHbIE
M3 MeTanna, AOmkHbl OblTb MOMHOCTBLID MOKPbLIThHI U3oNMpyWMM croem. [ns
KpbILWEK OOCTAaTOMHO MOKPbITUE COOTBETCTBYIOLEN U3ONUPYIOLLEN KPaCKOW.
BHyTpeHHVE NOBEPXHOCTUN KOHTEMHEPOB LOSMKHbI OblTb CTOMKMMM K BO34ENCTBUIO
aneKkTponuTa.

KOHCTPYKUMSI KOHTEMHEPOB W Kpblluek OaTapen [oimkHa BblOEPXMBATb
MexXaHn4ecKkue BO3LENCTBUA B Npouecce dKcnnyatauun, BKIIoYass MexaHnyeckue
BO3AENCTBMS MNPU TpaHCNOPTMpOBaHMM W obcnyxuBaHui. C 3TOM Uernbio B
KOHTEenHepe MoryT 6biTb YCTAHOBIIEHbI NEPEropOaKM.

Ecrm  Heobxogumo, TO KOHTeVHepbl ©Oatapen cnegyeT  CcHabguTb
nsonupyrowmmm 6apbepamun. Npy yCroBuM COOTBETCTBYHOLLENO KOHCTPYKTUBHOIO
MCMONMHEHNST NEeperopoakM MOryT BbINOMHATL POSib  M3onMpyrowmx 6apbepos.
N3onmpytouwme 6apbepbl AOMKHbI pacnonaratbCs Tak, YTobbl B NMtOOGOM 13 cekuuni
NpeaoTBpaTUTL MOBbIWEHNe HanpsikeHus cebie 40 B. Bapbepbl O0mkHbI ObITb
BbIMOMHEHbI TakMm obpasom, 4ToObl B npouecce JKcnfyatauum He MNpoM3OoLLo
HEeAoMNyCTUMOrO YMEHbLLEHMS MYTU yTedkn. BoicoTa 6apbepoB 4OmKHaA COCTaBNATb
He MeHee 2/3 BbICOTbI 3rieMeHToB. [nid pacyeTa nyTen YTeYku MeToA,
NPOUITIIOCTPUPOBAaHHbBIM B NpUMepax 2 U 3 pUucyHka 1, ncnonb3oBaTh He crieayer.

[MyTb yTEeYKM mMexay noncamMu npunerarwmx 3neMeHTOB U Mexay 3TMMKU
noftocamMm N KOHTenHepomM Gatapen OofmkeH cocTaBnsaATb He MeHee 35 mm. Ecrnin
HOMMHANbHOE HamnpsbkeHne Mexay npuneralowmMm  anemeHTamm  6atapen
npesbliWwaeT 24 B, To NyTb yTeYKN cneayeT yBenmumBaTb He MeHee YeM Ha 1 MM Ha
Kaxkable 2 B cBbile 24 B.

KpbllKM KOHTENMHepoB Oartapen cregyet KpenuTb Tak, YToObl WUCKIIOYUTb
noboe crny4yanHoe oTKpbIBaHME UMMM CMELLEHME KPbILLKW BO BPeMS SKCnyaTauun.

Kaxxgas Kpbllka SOrmKHA UMETb KpenexHoe yCcTponcTBo cornacHo MOK 60079-
0 (nogpasgen 9.1).

OnemMeHTbl cnegyeT BCTaBNATb B KOHTeMHep 6atapen Tak, YToObl UCKIMIOYUTD
CKOSbKO-HUBYAb 3HaYUTENbHOE CMELLeHWe BO BpeMs akcnnyatauun. Matepuan
3aKMMHbIX YCTPOWCTB W  OpyrMX BCTpauBaeMblX YCTPOWCTB  (Hanpumep,
YNAOTHUTENbHBLIX U U3onMpylowmx 6apbepoB) OOmkeH obnagaTb W30MSALNOHHBIMN
CBOMCTBaMU, HE UMETb Mop N BbiTb YCTOMYMBLIM K BO3LENCTBUIO ANEKTPONNUTA, a
Takxe ObITb CTOMKMM K BO34ENCTBUIO MIaMeHM.

KngkocTtb, KOTOpasi MOXET nonacTb BHYTPb KOHTeWHepa 6artapen, He
MMEIOLLEN APEHAXKHbIX OTBEPCTUI, crieayeT yaanatb 6e3 n3BneyYeHms af1ieMeHTOoB.

Ecnum KoHTenHepbl 6aTtapen UMET BEHTUNALMOHHBLIE OTBEPCTUSA 4OCTATOYHOMO
pasmepa, TO B A4aHHOM crlydae, BONpekn TpeboBaHuam 4.9 foctaTtodHa CTeneHb
3awmTbl IP23 cornacHo MOK 60529.

Mpumevarnne - B otrmume ot MOK 60529 oueHka 3awmtbl OT AocTyna K
B3PbIBOOMNACHbBIM YacTSM U MPOHUKHOBEHUS TBEPAbIX MHOPOAHbLIX 06 HEKTOB U BOAbI
MOXET  MpOBOAMTbLCA  Ha  OCHOBE  aHarmm3a  HOPMAaTUBHO-TEXHUYECKOW
aokymeHTaumn. Ecrm cormacHo MOK 60529 npoBoaaT mcnbiTaHnst 060f04kM Co
cTeneHbto 3aumTthl IPX3 1 ecnu B KOHTerHep Gartapen nonagaet Boga, TO AN
onpeneneHnsi CTENEHNn BPEOHOro BO3OENCTBUSA MOXET ObiTb MpoOBEeAEHa OueHKa
CONPOTUBIIEHNA N30M1AL MM COrfiacHo 6.6.2.

BeHTUNAUNOHHbIE OTBEpPCTMS OOSKHbI obecneyvmBaTbh Takyld BEHTUMALMIO,
4TOObI OOBEMHAA O0NA BOAOPOAa B KOHTENHepe 6aTapen BO BPEMS UCMbITaHUS Mo
6.6.4 He npeBbiwana 2%.

Bunku 1 poseTkun, Kpome Tex, KOTOpPble MOXHO Pa3beANHATb TOSTbKO C MOMOLLbHO
WHCTPYMEHTa, 4OMmkHbI oTBeYaTb TpeboaHusm MIK 60079-0. Bunkn n posetku
OOIPKHbI  MMETb  NpeaynpeauTenbHyl0 Haanucb COrnacHo nepeducrnieHnto  d)
Tabnmubl 12.



MonoxwutenbHble W OTpUuaTernbHble LWTbIPU  BUIKW, OOHOMOMSPHbIE C
COOTBETCTBYIOLLWMN rTHE30aMN PO3ETKU, HEMb3S MEHATH MECTaMW.

MonapHocTb 6aTapewn, BUIOK 1 PO3ETOK AOSMKHA ObiTb YETKO MapKMpoBaHa.

Joboe pgpyroe anekTpuyeckoe YCTPOMUCTBO, MNpUCOeaUHSEMOoe  Unu
BCTaBnsieMoe B KOHTeWHep 6atapen, [JOfmkHO oTBevatb TpeboBaHuaM K
B3pbIBO3aLLMTE O4HOMO U3 BUOOB.

5.7.1.3 BnemeHTbI

Kpas anemeHTa criegyet yYAfOTHUTbL C KOHTEMHEPOM 3rieMeHTa, 4ToObl
npenoTBpaTUTb yTeuKy aneKkTponuTa. He cregyet ncnonbL3oBaTb
nerkoBocniameHsieMble Matepuarbl.

MonoxwvtenbHble W oTpuuaTefbHble MMAAacTUHblI  OOMKHbI  BbliTb  XOPOLLO
3aKpenseHbl.

Kaxgbli aneMeHT OoSmkeH OblTb CHabXeH ykasaTenem YpOBHS 3MeKTponuTa,
KOTOpPbIA OOSMKEH HaxXOAUTbCSA MexXay MUHUManbHbIMA U MakCUMasibHbIMM
AOMYCTUMbIMM  3HAYEeHUsIMM  ypoOBHs. Heobxoammo npegnpuHMMaTb  Mepebl,
npegoTBpaLliaoLLme n30bITOYHYI0 KOPPO3UO BLICTYMNOB akKyMYFSATOPHbIX NIACTUH U
LUMH, KOrAa 3EKTPOSNIUT HAaXo4MUTCS HA MUHUMArbHOM YPOBHE.

B kaxgom anemeHTe cregyet OCTaBMnsATb AOCTaTOMHOE MNPOCTPAHCTBO A51A
NpefoTBpaLLEeHNsa NeperonHEHNS 3rieMeHTa Mpu pacLlUMpEHUn anekTponuTa u ang
oTnoxeHus ocagka. Obbem 3TUX NPOCTPAHCTB crieayeT onpefensatb C y4eToMm
OXVOaemMoro cpoka cnyxobl 6aTapen.

OneMeHT [JOSkeH coaepXaTb OTBepCTUs [Ons  3anofiHeHUss W CrvBa
SIIEKTPONNUTA, KOHCTPYKLUA KOTOPbIX OOIPKHA WUCKMYaTb YTeYKy 3rekTponuta B
HOpMaribHOM pexume paboTbl. VX crieqyeT pasmelartb Takmm obpasom, YTobbl K
HVUM ObIn 4OCTYN N9 00CNyX1BaHWS.

Mexay KaxgblM MOMOCOM  32XMMHOr0 YCTPOMUCTBA W Kpaem dfieMeHTa
HeobX04MMO YCTAHOBUTL YNIIOTHEHME A9 NpeoTBPaLLEHNsT YTEYKM SNIeKTponnTa.

HoBble MOMHOCTBIO 3apshkeHHbIE U FOTOBbIE K paboTe GaTtapen JOMmKHbl UMETb
conpoTuereHve usonauum He MeHee 1 MOM wmexgy uYactamm Gatapew,
Haxo4ALMMUCS NOA HanpshkeHWEM, N KOHTeHepoM BaTtapewn.

MpumeyvaHue - B ycnosusax akcnsyatauum conpoTuBrieHne nsonaumm 6atapen
AOIPKHO 6bITb He MeHee 50 OM Ha Kaxabl BOSIbT HOMUHAIBHOIO Hanps»XeHns npu
MUHMMarbHOM 3Ha4YeHnn 1000 Om.

5.7.1.4 CoeguHeHns

BHyTpeHHVE coeguHeHUs Mexay npunerarowmmMm  drieMeHTamMn, KoTopble
CMeLLalTCA OTHOCUTENbHO ApYr Apyra, He [AOmkHbl ObiTb xecTkumu. [lpu
MCNOMb30BaHUN HEXECTKNX COEAUNHEHUI KaXKObIN KOHEL, COEAUHEHUS JOIDKEH:

a) 6bITb NpUBapPEH UMM NPUNasiH K 3aX1UMHOMY YCTPOWCTBY;

b) o6xaT MegHbIM LUMHAPUYECKMM 3FIEMEHTOM, OT/IUTbIM BMECTE C 3aKMMHbIM
YCTPONCTBOM,;



C) obxaT MeaHbIM 3fIEMEHTOM, KOTOPbIN 3aBMHYMBAETCH Pe3bbOBbIM KpenexHbIM
YCTPOWUCTBOM BO BCTaBKY, OTNUTYO BMeCTe C 3aXMMHbIM YCTPOMCTBOM. BcTaBska
MOXeT ObITb BbIMOMHEHA U3 MEAW UNM APYroro martepuvana, ecinm MexaHudeckue,
TepMUYeCKne/anekTpuyeckme CBoMCTBa COEAUHEHNS COOTBETCTBYIOT UCMbITaHUSAM
Ha KpyTaumm momeHT cornacHo MOK 60079-0 n TpeboBaHMSM HaCTOSLLEro
nognyHkta. Pe3bboBble coeanHeHU AOMKHbI BbIThb 3alLMLLEHbI OT OTBUHYMBAHKS.

B cnyyasx, OroBopeHHbIX B nepeyucrieHusix b) u c), coeguHeHus BHYTpU
anemMeHTa AoSmkHbl ObITh U3 Meau.

lMpymeyaHue - XoTHa B NepedncrieHnm c) ykasbiBaeTcs "MeaHbIn" anemMeHT, Ans
YMyYLLEeHUS MEXaHWYEeCKUX CBOWCTB COeAWMHEeHus (Hanpumep, npeaoTBpaLleHus
cpblBa pe3bbbl B BUHTax B MEeOHON CTaBKe), ObXaTue HEXeCTKUX COefuHEHWUW
AOMyCcKaeTCsl OCYLIEeCTBMATb 9fIEMEHTOM, W3rOTOBMEHHbIM W3 cnfaBa mMegu C
HebOoMbLWMM KONMMYECTBOM ApYyroro MeTanna (Hanpumep, xpoma uiv 6epunnms).
Mpy MCnonb3oBaHWM Takux CMraBoB MOXET MOHaAoBbUTLCSH yBenuvyeHue nrowaam
KOHTaKTa COeOVHEHWA BHYTPW 3rieMeHTa, 4YTOObl CKOMMEHCUMPOBATb CHUKEHWE
3NEeKTPONpPOBOAHOCTM 3a CHET BO3ENCTBUSA APYroro MeTarna.

CoeguHeHnss OO0SKHbI NPOBOAUTL  Heobxooumbini TOK 06e3  MnpeBblLEeHUS
npegensHon Temnepatypbl (cMm. 4.5.2, 4.7.1 n 4.7.2). Ecnn Harpy3ky onpegenutb
HEBO3MOXHO, TO eMKOCTb BaTapeun onpeaenstoT No CKOPOCTU paspsiakn, KOTOPYHO
yKasblBaeT N3rotosuTeNb. ECnM MCcnonb3yoT ABa COEAUHUTENS, TO KaXabIA N3 HUX
AorkeH ObITb crnocobeH nNpoBOAUTb BeCb TOK 6Ge3 npeBblleHUst npenenbHomn
Temneparypsbl.

Bce coeguHutenn, nogsepraemble BO3AEUCTBUIO ANEKTPONNUTA, AOIMKHbI ObITh
3awmleHsl. Hanpumep, B CBMHLLOBO-KUCIIOTHbIX 6GaTapesx Heus3onMpoBaHHbIe
coeguHUTENM K3 MeTanna, KpoMe CBWHUA, criedyeT MOKPblTb CBUHLOM. JTO
NOroXeHne He pacnpocTpaHseTcHa Ha pe3bboBble COeANHEHNS.

Haxogsilwmeca nog HanpsbkeHMEM  3nemMeHTbl  Oatapen  OOimkHbl  ObiTb
M30NMpoBaHbl AN NpefoTBpaLleHnsl CIlyYalHOro KOHTakTa npu OTKpbIBaHWUM
KpbILLKW GaTapew.

5.7.2 NepBUYHbIE U aKKYMYNSATOpPHble 6aTapeun e MKOCTbIO A0 25 Ay

Mpumevarnne - [aHHble TpeboBaHUA He pacnpocTpaHslTcsa Ha 6GaTapeun
LLIAXTEPCKMX rONOBHbIX CBETUNBLHUKOB, onucaHHblie B MOK 60079-35-1 [6].

Mpn repmeTusaumm anemMeHTa ycTpoucTBa cbpoca AaBreHust He [OOSDKHbI
3aKkpbiBaTbCs. B ycrnoBusix Hambonee HeGNaronpusiTHOM 1 NpeackasyeMomn yTeyku
n3 Garapen pasmep OTBepcTUst Ana cbpoca AormkeH ObiTb AOCTATOYHbIM ANs
NpenoTBpaLleHNsi OnNacHOro pocTa AaBrfieHWs B repMeTu3upoBaHHOM Yyane. [1ng
Kaxgon 6aTtapeun TpebyeTcs xoTs 6bl 0AHO OTBEpcTUE Ana cbpoca.

Mpn repmeTnsaunmn arieMeHToB K baTtapen HeobXo0AUMO YYUTbIBaTb BO3MOXHOE
pacLUMpeHne aN1eMEHTOB BO BpeMS 3apsaKu.

MpumedaHus

1 B HacTodwem cTaHgapTe TepMuHbl "repmeTmsmpoBath” U "repmeTtusaunsa” He
COOTBETCTBYIOT oOnpederieHnaM aHanorMyHbiX TepMMHOB, npuBedeHHbIM B MOK
60079-18 [9].



2 dusnyeckme xapakTepUCTUKM OTBEPCTMIN A8 cbpoca 3aBUCAT OT TUNa U eMKOCTU
Oarapen. Takxe crnegyeT y4uTbiBaTb BIMSIHWME MPOLLECCOB CTapeHUsi HA EMKOCTb
Gartapeu 1, crnegoBaTtenbHO, Ha CKOPOCTb BblA4ENEHWs rasa.

Y4unTbiBas BO3MOXHOCTb NOTEHLMANbHOW YTEYKN ra3a npu onpeaesieHnm cxembl
pacnosoxeHna Garapen, HeobxXxoAUMO MpPUHUMATL BO BHUMaHWE BECb AManasoH
paboynx TemnepaTyp, BHYTPEHHee conpoTuereHve 6GaTtapeu W npegernbl
HanpsbkeHus. [py 3ToM npegnonaraloT BO3MOXHOCTb pasbanaHca 6GaTapen.
OJileMEHTbl C He3Ha4YUTEeNlbHbIM COMPOTUBIIEHNEM WIN HaMNpshHKEHNEM MOXHO He
Y4UTbIBaTb.

Temnepatypa HapyXHOM MOBEPXHOCTM 3nemMeHTa wunn Gatapen He [orpkHa
npeBbIWaTb 3Ha4YeHWs1, ykasaHHoOro usrotosuternem, uin 80 °C B 3aBUCUMOCTU OT
TOro, Kakoe 3HadYeHne TemnepaTypbl MEHbLLE.

OneKkTpuyeckme COeAMHEHUsT MeXay 3fieMeHTamMn u batapesamMu  LOSDKHbI
cooTBeTCTBOBaThb TpeboBaHusAM 4.2. PekomeHayeTCcs NPUMEHATb COeAUHEHUS, TUM
KOTOPbIX yKa3aH U3rotoBuTENeM anemeHTa unm 6artapem.

Mexagy nomncamyM 3rieMeHToB  Heobxoaumo cobnogatb  criegylowme
3NeKTpU4ecKue 3a3opbl U NYTN YTEYKHU:

- ANeKTPUYECKne 3a3opbl U NYTU YTEYKN MEXDY NOSocamm 3ieMeHTa MOXHO He
NPYHUMaTb BO BHUMaHWE, eCnn OTAESbHbIA 3N1EMEHT BbINOSHEH Kak ©e30nacHbIn,
TO €CTb TOK KOPOTKOro 3aMblKaHusi U MakCcuMarbHasa TemnepaTtypa noBepXHOCTU B
HEM oOrpaHuWdeHbl COOTBETCTBYOLLWMMM 3HAYEHUSIMU 3@ CYET BHYTPEHHEro
COMNPOTUBIIEHNS;

- ONEKTPUYECKUA 3a30p M NYTb YTEYKU Mexay Mostocamm afieMeHTa LOSDKHbI
cocTtaBnaTb He MeHee 0,5 MM, ecrnim B OTAENbHOM 3feMeHTe MakCcumarbHoe
HanpshkeHWe pPa3OMKHYTOW Lenn paBHO MM MeHee 2 B 1 3TOT 3neMeHT He
SIBNIeTCS YacTbio 6aTapeu;

- HUKaKUX OOMNOSMHUTENbHbBIX 3a30POB UMK NMyTEn YTEYKN MeEXOy dNIeMEHTaMN He
TpebyeTtcs, ecnmn HanpskeHne 6atapen meHee 10 B n anemeHTbl U coeauHeHus
MeXay dNIeMeHTaMm 3aKpensieHbl. ANEKTPUYECKmEe 3a30pbl U NYTU YTEYKN BHELLHNX
32XUMHbIX YCTPOUCTB HaTapen OOSmkHbI COOTBETCTBOBATL 3HAYEHMAM, YKa3aHHbIM
B Tabnmue 1;

- 9NEKTPUYECKU 3a30p U MYTb YTEYKN B 3aBUCUMOCTU OT HanpsiKEHUS LOMMKHbI
COOTBETCTBOBATb 3HAYEHUSAM, yKazaHHbIM B Tabrnmue 1, ecrnv HanpsiXeHne BO BCEX
ocTanbHbIX 6aTapesx n anemeHTax 6onee 2 B.

B uenax npenoTBpalleHMs HEMpPaBUbHOMO COEAMHEHUS UMW UCMOSb30BaHWS
9JIEMEHTOB C Pa3fNyHbIM YPOBHEM 3apPSAKN UM 3NIEMEHTOB C Pa3HbIMU CPOKaMU
Crnyx0bl BCe repMeTU3NpPOBaHHbIE BTOPUYHbIE 3fIeMEHTbI creayeT O0beauHATb B
eOVHbI BaTapenHbI UICTOYHUK NUTaHUS.

Ecrm amemeHTbl ©n 6GaTapem He SBNAKOTCA HEOTbLEMIEMOW Y4acTbio
anektpoobopyaoBaHusi, TO cregyeT npeanpuHMMaTtb  Mepbl  Af8  3aWmThbl
anemMeHToB, 6aTtapen wnM  3apAgHOrO  YCTPOWCTBA OT  HEMNpPaBWIbHOMO
npucoeauHeHns nx Kk anekTpoobopynosaHuto. K Takmum cnocobam 3awmTbl OTHOCAT:
NPUMEHEHNE MOSIPU30BaHHbBIX COEAUHUTENEN UMM COEAUHUTENEN C MAPKMPOBKOWN,
NOKa3blBaOLLYy0 MNpaBUIbHOE CoeauHeHne. Takxke [OIKHbl OblTb BbIMOSHEHDI
ycrnosus ana 6e3onacHoro coeguMHeHns Lenen.

Ecnm B HOpManbHOM WM HewTaTHOM pexumax paboTbl BO3MOXHA YyTeuyka
anekTponuta, HeobxoaMMO NPeANnpPUHATL Mepbl, NpeaoTBpaLlaloLLme 3arps3HeEHNE
9IIEKTPOSNIUTOM YacTen 3neKTPoobOopyaoBaHUA, HaAXOOALWMXCA NOg, HarpsiKeHUeM.
epmMeTn3NpoBaHHbIE ra3oHENPOHNLLAEMbIE 3fIEMEHTLI U BaTapen 3TON 3almThbl He
TpebyloT. DnemeHTbl unm 6atapen OTKPbITOro TMna Unn ¢ perynvpyembiM KnanaHom
AOIDKHbI ObITb MOMELLEHbl B OTAENbHbIN KOPNyC A8 3awmTbl OT 3neKkTponuta
Apyrmx 4Yactemn anekTpoobopynoBaHusa. Kpome TOro, anekTpudeckuii 3asop v nyTb
YyTEYKN BHYTPU KOpryca Takux 3fieMeHToB unu 6atapen criegyet yBenMuuUTb He



MeHee yem o 10 mm.

Bartapeun n coeanHeHHbIe C HUMK 3aLLMTHbIE YCTPONCTBA AO0MKHbI 6bITh MPOYHO
3aKpenneHbl cneumnanbHbIM 3aKMMOM UITM KPpENeXHbIM YCTPOMCTBOM.

He ponyckaeTca nepemelleHMe OTHOCUTENbHO Apyr apyra 6Gatapen u
CBSI3@HHOIO C Hel 3alMTHOro YCTPOMCTBA MM YCTPOMCTB, TaK Kak 3TO HapyLuaeT
TpeboBaHMA K COOTBETCTBYIOLLEMY BUAY B3PbIBO3ALLMTDI.

MpumevaHne - CooTteBeTcTBUE 5.7.2 LOMKHO ObITb NPOBEPEHO 4O W nocne
MeXaHN4eCKOoro ncnbiTaHns Ha ygap/cbpacbiBaHnem cornacHo MOK 60079-0.

OneKkTpu4eckne CoeanHUTENM, Bbi3blBaloLe HarpeB anemMeHTa unm Gartapew,
MOXHO MCMNOMb30BaTb TOMLKO C paspeLLeHns N3rotoBuTens anemeHTa (barapeu).

5.7.3 YTeuka roproyero rasa

OnemeHTbl 1 6aTapen paccMaTpuBatoT Kak MOTEHUMarbHbIE UCTOYHMKN YTEYKN
rOpHOYEro rasa, KOTopbiM MOXET ObITb 3NEKTPONIMTUYECKUIA a3, TO eCTb BOOOPOa U
KMCNOpPO4 B COOTBETCTBYHOLLUEM COOTHOLLUEHMN, OOpasyllmecs B pesynbrare
SNeKTponM3a. YuuTbiBasi OMACHOCTb YTEYKM FOPHOYEero rasa W3 SJIEMEHTOB U
6artapen, Heobxoanmo cobnogaTb cregylowme npasuna.

B 3aBUMCMMOCTM OT XapakKTEPUCTUK SNEKTPOXUMUYECKMX CUCTEM, OT
KOHCTPYKLMN 3NeMeHTOB UM ©Oarapen npegnpuHMMaloT — pasfinMyHble  Mepbl
NpenoCcTOpOXHOCTU. Mcxoas w3 Kputepuss TpebyeMbix Mep MNpeaoCTOPOXHOCTH,
anemMeHTbl 1 6aTtapen knaccudmnLmpyoT Mo ONAacHOCTU YTEYKU ra3a Ha ABe rpynmbi:

a) anemMeHTbl 1 BaTapeun C yTeyKon rasza B HopMarbHbIX paboymx ycrosusax. K aTon
rpynne OTHOCAT OTKPbITble 3MEMEHTbl U YMNOTHEHHbIE 3MIEMEHTbl, CHabXeHHble
BEHTUMNEM;

b) anemeHTbl N 6aTapen 6e3 yTeukn rasa B HopmMasribHOM pexume padoTbl. K aTon
rpynne OTHOCAT repMeTUYHbIE, ra30HENPOHNLLAEMbIE 3NIEMEHTHI.



5.7.4 3apsaKa aneMeHTOB aKKyMYNATOPHbIX GaTapeu

Ecrm anemeHTbl n 6aTtapen TpebyeTcs nepe3apsanTb BO B3PbIBOOMACHOM
30He, TO 3apsgHble Lenu AOO0SKHbl SABMATbCS YacTblo 3NekTpoobopyaoBaHUs.
Cuctema 3apsgkum JorpkHa ObiTb Takow, 4TOObl gaxe B YCrOBUSX OAHOrO
NOBPEXOEHNSs 3TOM CUCTEMbl HanpskeHWe W TOK 3apagkv He  npeBbllanm
npeneros, yCTAHOBMEHHbIX U3rOTOBUTENEM.

Mpy OTCYTCTBMM YTEYKM ra3a B HOPMarbHOM pexmme paboTbl JONOSHUTENbHbBIX
TpeboBaHUN K 3apsiike 3IeMEHTOB He MpeabABAtoT.

Mpn 3apsgke 9fEMEHTOB C YTEYKOM rasa B HOPMarbHOM pexume paboThbl
MaKCcMMarnbHOe COAepXaHue BOAopoaa B KOHTerMHepe Oartapen He [OOIPKHO
npesbiwatb 2%. KoHueHTpauuio Bogopoda U3MEPSHOT HEeMnpepbiBHO B TeYeHue
ncnblTaHun no 6.6.4. [1na 3apsagky UCNomb3yT YCTPOUCTBO, ABMSIOLWEECH YacTbio
anekTpoobopyaoBaHUS.

3apsgka pgonyckaetca TofMbko B 6e3onacHbix npedenax,  yKasaHHbIX
N3roTOBUTESNEM.

B MHCTPYKL MM M3rOTOBUTENb LOIPKEH YKa3aTb YCIOBUSI MPUMEHEHUS, HAaNpUMep
3anpeT TpaHcnopTUpoBaHus 6aTapen nnm anemMeHTOB BO B3pPbIBOOMACHON 30HE BO
BpemMs  3apsgkn.  Ecnm 3apsgHoe  yCTpOWCTBO,  SABMSIOLLIEECH  4acCTbio
anekTpoobopyaoBaHNs, He COOTBETCTBYET TpebOBaHUIO K BMAAM B3pPbiBO3aALMTHI
no MGK 60079-0, To ero cnegyer 06ecTouMTb N 3aWMTUTL OT OBpaTHOrO ToKa
anemeHTa unm 6atapen. Ecnm TpebyeTcsa ykasaTb Bpemsi, KOTopoe noTpebyetcs
AN CHKEHUs1 TeMnepaTtypbl 40 HEOOXOAMMOro npegena, To OHO AOIMKHO UCTEeYb
A0 TOro, Kak anekTpoobopyooBaHWe C  3apsgHbIM - YCTPOMCTBOM — MOXHO
TpaHCNOPTMPOBAaTb BO B3PbIBOOMACHYIO 30HY.

Ecnm B TOM e 060504Ke MMeeTCs OPYrorM UCTOYHUK HanpsbkeHus, To 6atapeto
N CBA3aHHbIE C HEW 3NeKTpuyeckme Lenu criegyeT 3awmwaTtb OT 3apagku Apyrum
cnocobom, OTMMYHBbIM OT cheuunanbHO npegHasHadYeHHoM Ans 3Toro  Lenu.
Hanpumep, npyv BO3HWUKHOBEHMW BbICOKOIO HanpsXeHusi, CnocobHOro Bbi3BaTb
noBpexaeHne mnsonauun, obecneunte 3awmTy 6atapen m Lenen MoxHO, OTAEeNVB
MX OT BCEX APYrMX UCTOMHWKOB HampsiKeHUst B 0OOSIOYKE U yBENMYMB 3HAYEHUSA
ANMHBI NYTU YTEYKN U 3NEeKTpu4ecKkoro 3asopa (cM. Tabnuuy 1).



5.7.5 Pa3psigKa aneMeHTOB aKKyMynsaTopHou 6atapeun

Ecnn TokoBas Harpyaka oT 6aTtapen MOXeT NOBPEAUTb €€ B TAKON CTEMEHU, YTO
YXYALATCA XapakTePUCTUKN MOBbLILEHHOW 3almThl, TO Harpy3ka unm 3awmTHoe
YCTPOMCTBO AO0STKHbI ObITb yKa3aHbl U3rOTOBUTENEM 3reKTpoobopyaoBaHus. Ecnm
XapaKkTEPUCTUKN NOBbLILLEHHOW 3alLMThbl HE YXYALIAKTCS, TO Harpy3Ky unm samrHoe
YCTPOMCTBO MOXHO He yKa3blBaTb.

B repmeTnanpoBaHHbIX 3nemMeHTax AofvkHa ObiTb obecneyeHa 3awmTa oOT
rny©oKon paspsagkm U peBepcupoBaHns NONSPHOCTU OTAESNbHbIX 3NIEMEHTOB.

Mpn nocnefosaTenbHOM coeavHeHUn 6Goree Tpex repMeTU3MPOBaHHbIX
(rasoHenpoHUL,aeMbIX) 3N1EeMEHTOB HeobxoQmnmo npeanpuHATbL Mepbl,
NCKMOYatoLLMe BO3MOXHOCTb 3apsiikM 3NIEMEHTOB C 06 paTHOM NOMAPHOCTLIO.

MpumeyvaHue - PakTuyeckas eMKOCTb 3SIEMEHTOB B TEYEHME UX CpoKa CryxObl
MOXET yMeHbLlaTbCcsA. B 9TOM crnydae nog BO3AENCTBMEM 3fIEMEHTOB, UMELLIMX
OOmMbLUY0 €MKOCTb, 3JIEMEHTbI C MeEHbLUE EMKOCTbIO MOMYyT WM3MEHUTb CBOK
NONAPHOCTb.

Ecrm ons npegoTBpalleHns M3MEHEHWUs1 MOMSIPHOCTU 3SIEMEHTOB BO BpeMS
paspsaaku MCMNOMb3ylT LUenb 3awmTbl OT ryOoKoM pas3psagku, TO 3HadeHue
MWUHMMArbHOMO 3anuparoLLero HanpsKeHWst OOIPKHO ObiTb  paBHO  3HAYEHMIO,
yKaszaHHOMYy u3rotoButenem batapeu. [Nocne oTKMYeHNs Harpy3kn Tok oT 6aTtapeun
norpkeH 66T MeHee 1/1000 A HOMUHANBHOIO 3HAYEHUS.

MpumeyaHne - [lpy nocrnegoBaTeNlbHOM CoeAuHEHUM BOonbLUOro  Yucna
anemeHToB Brarogaps 4ONyCKaM HanpsPKEHU OTAENbHbIX 3NIEMEHTOB U HaNM4mio
Lenu 3awmTbl oT rybokon paspsaku 3awmTa bartapen MOXeT He noTpeboBaTbCs.
Kak npaBuno, ogHa uenb 3awmTbl OT ry0OKOM pa3psakm MOXET obCnymMBaTb He
Bornee wecTn nocrnenoBaTeribHO COEANHEHHbIX 3NTIEMEHTOB.

Mpn onpegeneHMn W KOHTPOSie AOMNyCTUMOro npegena  MakCuMarbHOM
TemnepaTypbl MOBEPXHOCTU HEO6XOAMMO Y4YUTbIBaTb CaMbli  BbICOKUA  TOK
paspagkn, OONyCTUMbIN MakKCUMaribHOW Harpy3kon unmM 3almTHbIM YCTPOMCTBOM
(ykasblBaeTCs M3rotoBMTENEM 3NIEKTPOOHOPYA0BAHUS).

Korga HM Harpyska, HU 3almTHOEe YCTPOMCTBO HE YKasaHbl, TO TOK pa3psgku
MOXeT ObITb, Hanpumep, onpegeneH ysenmyeHem B 1,7 pasa HOMWHaNbLHOrO Toka
MraBKoOro NpeoxpaHuTenst UM Toka KOPOTKOro 3aMblKaHUS.

3awuTHble yCTpOMCTBaA B COOTBETCTBUM C TpebOBaHWSIMM  HACTOSLLETO
CTaHgapTa SBMSIOTCA 4acTblo CUCTEMbl YynpasreHus. W3rotoBuTenb OOSDKEH
obecneyntb COOTBETCTBME YPOBHA 6€e30MacHOCTU BCEN CUCTEMbl YrpaBreHus
TpeboBaHMAM HaCcTOSLLEro cTaHaapTa.

MpumevaHne - 3awmTHble YCTPOMUCTBA [OKHbI OTBeYaTb TpeboBaHMAM,
ycTaHoBrieHHbIM B EH 954-1 [7] k o6opygoBaHuio kateropuu il

5.7.6 3awmTa gpyrnx BuaoB

B otcekax BMecTe C OTKPbITbIMA 3nemMeHTamn unu 6Gartapesamun, C
perynmpyembiMM  KnanaHamu, a Takke BMeCTe C repMeETU3NPOBaHHbLIMMN
ra3oHenpoHMLaeMbiMn anemMeHTammn 1 6atapesamm 6e3 3aWmTHbLIX YCTPOUCTB MOTyT
HaxOAUTbCS YCTPOMCTBA W/MMM KOMMOHEHTbl C Buaamu 3aumtbl "e" n "m".
MpucytcTBme yCTPOMUCTB /MM KOMNOHEHTOB C B3pbiBo3awmTon Buaa "d" nim "i"* He

[
[lonycKaeTcs.



5.7.7 OTKno4YeHMe u TpaHcnopTMpoBaHue

Ecnn 6aTtapeto TpebyeTcs oTCOeaMHUTb OT UCMOMb3yeMoro obopyaoBaHNA BO
B3pbIBOOMNACHOW 30HEe, TO HeobxoauMMbiM YCIOBMEM sBRsieTca ee 6esonacHoe
OTKIOYEHME.

Ecnm KOMNOHEHTbI NoA HanpshkeHMeM UMEKT cTeneHb 3awmTtbl Hke IP30, To
anemeHTbl M 6aTapen OOPKHbI UMETb NpeaynpeauTernbHY Haanucb COrfacHoO
nepeymcneHnto e) Tabmmubl 12 0 3anpeTe Ux NepemeLleHnss BO B3pbIBOONACHYH
30HY.

5.8 CoeanHeHunsa obLwero Ha3HavyeHUA U coeaAnHUTENbHbIe
KOpPOOKM

HomuHanbHble  XapakTEpUCTMKM  COEAMHEHWA  OOLUero  HasHaveHus wu
COeAMHUTENbHbIX KOPOOOK onpenensoT No MeToAuKe, MU3NOXEHHON B 6.7, Takum
obpasom, 4TOObI BO Bpems SKchfyaTauun npedenbHasi Temnepatypa He
npeBblLlana 3Ha4eHN, yCTaHOBNEHHbIX B 4.7.

[ns coeguHeHun obLIEro HasHayYeHus U COeanHUTENbHBLIX KOPOBOK cnegyet
yCTaHaBmMMBaTb OAHY W3 Cregylwmx HOMUHAlbHBbIX — XapakTepPUCTMK  (CM.
npunoxexue E):

a) HOMMWHarbHbIN D,OHyCTMMbIVI npenern MaKCMMarnbHOM MOLLHOCTH paccensaHnA,

b) psa BenuuUMH, cogepXawmx Ana  Kaxgoro Tuna 3aXMMHOMo  yCTpoMcTBa
[O0MyCTUMOE YUCTIO U CeYeHne NPOBOAOB, a TakXe MakCMarsibHbIN TOK.

CBeneHus No onpeaeneHnto KOMOMHaUMM 3aKMMHbIX YCTPOMCTB M NMPOBOLOB
Ans coeauMHeHnn obuwero Ha3Ha4YeHUs1 N CoeaUHUTENbHbIX KOPOOOK NpUBEAEHLI B
npunoxexHuu E.

5.9 Pe3ncTtuBHble HarpeBaTenu (KpomMme pe3mMCTUBHbIX
pacnpeaenieHHbIX 3fieKTpoHarpeBartersien)

591 B HacTosWweMm pasgene M3noXeHbl OOMOonHUTENbHble TpeboBaHMsA K
PE3NCTMBHBbIM HarpeBaTeflbHbIM  YCTpPOUCTBaM W  6riokaMm, 3a  UCKIOYEHUEM
YCTPOMUCTB U BIOKOB CETEBOro 3siekTpoHarpeBa (pe3nCTUBHbLIX pacnpedeneHHbIX
arekTpoHarpesarternen, cMm. 3.12).

TpeboBaHMs HacToALEro pasferna He pacnpoCTPaHAKTCA Ha WHAOYKLWMOHHbIE
HarpeBaTenu, HarpeBaTeniM CO CKUH-3GEeKTOM, OMINEKTPUYECKME HarpeBaTenu
nnn Ha nbyro Apyryr CUCTEMY Harpesa, NpeaycMaTpuUBatoLLyto NPonycKaHue Toka
Yyepes XMOKOCTb, 00004KY nnm TpybonpoBoa.

MpumeyaHus

1 TpeboBaHus K 3MEKTPUYECKMM CETEBbIM PE3NCTMBHBLIM HarpeBaTerlbHbIM
cuctemam manoxeHosl B MOK 60079-30-1.

2 [JononHuTenbHbIE MepbI No obecneyeHnio 6e30nacHOCTN PE3NCTUBHOIO Harpeea
BKNMOYAKOT B CebdA: nNpUMEHeHME YCTPOMCTBA OrpaHWYEeHns TemnepaTtyp,
repMeTm3aLno BCTPOEHHOW CUCTEMbI, 3mMepeHne octaTodHoro Toka (ot 30 go 300
MA), a Takke 3a3emrneHve OOOfoYKM WM MNPUMEHEHME CUCTEMbl KOHTPOIS
N30NALUN U UCMbITaHUA TEPMOCTabUIBHOCTM CUCTEMbI N3OSN,



5.9.2 B HacToswem nogpasgene:

- HarpeBaTerbHble Pe3NCTOPbl HE pacCMaTpPMBaOTCA Kak OOMOTKMU U K HUM He
NPMMEHAIOT TpeboBaHus 4.6;

- TpeboBanHnsa MOK 60079-0 (pasaen 7) He pacnpoCTPaHSIIOT Ha 3feKTpudYeckmne
N30MALMOHHbIE MaTepuarnbl HarpeBaTerbHbIX PE3NCTOPOB.

5.9.3 HarpeBaTernbHbIN pe3ncTop AOSPKEH UMETb MOSIOXUTENBbHbLIA TeMnepaTypHbIn
KoadpduumeHT. M3rotoBuTenb AO/MKEH YyKa3aTb  HOMMHaANbHOE  3HadeHue
conpoTuerenHnst pesuctopa npu Temnepatype 20 °C n 4onycTuMble OTKIIOHEHUS OT
9TOro 3Ha4YeHus.

5.9.4 M3onsumnoHHble martepuanbl B pPe3NUCTUBHOM HarpeBaTeNlbHOM YCTPOWUCTBE
crieqyeTt ucnblTbiBaTb COrnacHo 6.8.4.

5.9.5 lpn ucnblTaHnAX corracHo 6.8.6 NMyCKOBOWM TOK XONOL4HOrO Pe3nCTUBHOIo
HarpeBaTerlbHOr0 YCTPOMCTBA HEe [OSPKeH MpeBbllaTb 3HA4YeHus, YyKa3aHHOoro
nsrotosutenem, 6onee yem Ha 10% B nobon MmomeHT BpemeHun cnyctsa 10 ¢ nocne
Nnogayun Ha Hero ANeKTPONUTaHWS.

5.9.6 WarotoButenb [JOipkeH yKasaTb TUM  3alWMTHOIO  yCTpoMCTBa  Ans
MCNOMb30BaHUA C PE3NCTMBHBLIM HarpeBaTenem. 3awmTtHoe YCTPOMCTBO OOIPKHO
oTBeYaTb TPebOBaHUAM, W3MOXEHHbIM B MNpunoxeHun D, unn pesncTmBHOE
HarpeBaTerlbHOE YCTPOMCTBO AOSMKHO ObiTb MEXaHW4YeCKM 3alMLIEHO TaKuUM xe
obpa3oMm, kak B anekTpoobopygoBaHuM (Hanpumep, MNpU  UCMNONb30BaHWU
HarpeBaTerns, NpensTCTBYoLLEro 0bpa3oBaHUi0 KOHAEHCATa B 3feKTpoaBuraterne).

59.7 Ecnmn anekTponpoBogsiiee MNOKPbITUE BbIMOMHAET pPOfb  3aLUMTHOrO
yctponctBa (cm. 5.9.6), TO OHO [OO/MKHO MNOKPbIBaTb BCK MOBEPXHOCTb
N30NMNPYIOLLErO KOXyXa M MNpPeacTaBnaTb CobON paBHOMEPHO pacnpenerieHHbIN
npoBoAsLLMK crion Ha He MeHee 70% un3onupytowen NOBEPXHOCTU. DNIEKTpUYECcKoe
COMPOTMBIIEHNE MNPOBOASLLErO MNOKPbITUS OOMMKHO OblTb  A0CTATOYHLIM  AN1S
obecneveHns 3aWwmMTbl PE3NCTMBHONO HarpesaTens (cm. 5.9.6).

5.9.8 OnekTpuyeckas u3onAUMA OoipkHa obecneymBaTb OTCYTCTBME KOHTaKTa
HarpeBaTeslbHOro pesncTopa ¢ NoTeHLManbHO B3pbIBOONACHOW CPeaoi 4o Tex rnop,
Moka TemnepaTypa MOKPbITUS He CTaHEeT MeHee MaKCMMarbHOW O0onyCTUMOMN
TemnepaTypbl.

MpumedaHne - Wsonsauus kepammdeckumun OycuHkamu, Hanpumep, He
yOoBreTBopsieT 3ToMy TPebGoBaHUI0.

5.9.9Tlo npu4nHam MexaHn4ecKomn NPO4YHOCTU nonepe4vyHoe ce4vyeHne npoBoaoB AnA
npucoegnHeHnA K peancTtuBHOMY HarpesaTtesibHOMY yCTpOIZCTBy AOIPKHO ObITb He

MeHee 1 MM 2 .

5.9.10 lNpwn onpegeneHun TemnepaTypHOro Kracca pe3ancTMBHOIO HarpeBaTeslbHOro
ycTpoucTBa cregyet WMeTb B BUOY, YTO YCTAHOBKY [OOMNOSHUTENbHOM
TEPMOU3O0NALMM HEMb3S pacCcMaTpyBaTh Kak rapaHTUo OT 4OCTyna noTeHuuansHO
B3pbIBOOMNACHOM cpeabl.

5.9.11 Temnepatypa pe3vMCTUBHOIO HarpeBaTeflbHOro afieMeHTa unu 6rioka noa
HanpshKeHWEM He LOrPKHA NPeBbILLAaTh MakCUManbHOW NpeaenbHON TEMnepaTypbl.
910 obecneymBaloT 04HMM M3 CrieaytoLmx cnocoboB:



a) NpUMEHeHEM CTabunM3npoBaHHoON KOHCTPYKLIUM PE3NCTUBHOIO
HarpeBaTesibHOro yCTpoNCcTBa, 06aaatoLLero CBOMCTBOM CaMOOTPaHNYEHWS;

b) npyMeHeHnem cTabuUnNM3NPOBaHHON KOHCTPYKLWUM HarpeBaTenbHON CUCTEMbI (B
yKa3aHHbIX YCMOBUSIX 3KCMyaTauum);

C) MpUMEHeHMeM 3alMTHOro YycTpoucTBa cornacHo 5.9.12, kotopoe npu
OOCTWKEHUN 3afaHHOM TemrnepaTypbl MOBEPXHOCTU OBecTouMBaeT BCe 4acTu
PE3NCTUBHOMO HarpeBaTeflbHOro yCTpoucTBa unn 6roka. 3awmtHoe yCTPOMCTBO
AOITKHO ObITb MOMHOCTBIO HE3ABMCMMO OT CUCTEMbI YMNpPaBliEHUS, UCMOSb3yeMOM
ANst  perynupoBaHusi pabodver TemnepaTypbl PEe3VCTUBHOMO HarpeBaTerlbHOro
yCcTpoucTBa unn 6510ka B HopMasibHOM pexume paboTbl.

[Ons cnocoboB b) m c) Temnepatypa pe3UCTUBHOIO HarpeBaTenbHOro
YCTPOMCTBA OMNpedensieTca 3aBUCUMOCTbIO MeXay CrnegylowymMu  pasnmyHbIMU
napameTpamu:

- BbIXOAHOW TEMNS0BON MOLUHOCTbIO;

- TeMmnepaTypol cpedbl, OKpYXalolen pe3ncTUBHOE YCTPOUCTBO (rasa,
XnakocTtu, paboyen cpeqbl);

- XapakTepucTukam TennoobmeHa Mexay pPesucTMBHBIM YCTPOUCTBOM U
OKpy>KatoLLen ero cpegomn.

N3rotoBuTEnb AOIMKEH NPUBOAUTL Heobxooumyk MWHGopMaumio o6 3Tux
3aBUCUMOCTSIX B HOPMAaTMBHO-TEXHUYECKOW [AOKYMEHTauuu, npeaycMoTPeHHOM
M3K 60079-0.



5.9.12 3aumTy C NOMOLLBHO 3aLLMTHOrO YCTPOMCTBa obecnevymnBatoT:

- UBMEpPEHNEM TeMmnepaTypbl PE3UCTUBHOIO HarpeBaTeflbHOro YCTPOMCTBA MIu
cpeabl, HeNoCpPeACTBEHHO OKPYXatoLLEN ero;

- U3MepeHreM TemnepaTypbl OKPYKaloLLEW Cpeabl U 0QHOTO unu 6onee Apyrmx
napamMeTpoB;

- UsMepeHviemM AByX unu 6onee Apyrmx napameTpoB NOMUMO TEMMEPATYpbI.

MpumeyaHne - B kadecTBe Takux napaMeTpoB MOXHO Ha3BaTb YPOBEHb,
pacxon, TOK 1 noTpebrnsemMyro MOLHOCTb.

CneuuvanbHble ycrnoBus ©e3onacHOW aKchnyatauum  pernameHTUpyTca
CoOoTBETCTBYOWLMMN MHCTPYKUnamn MOK 60079-0 [nogpasgen 29.2, nepeymncrieHme
).

Hanpumep, ecnn pesnucTuBHbIA HarpeBaTesfbHbIM OfOK nocTaBnseTcs C
HEenosHbLIM  3alWMTHLIM  YCTPOMCTBOM, BCe cpeactBa ob6paboTkun curHana
(Hanpumep, cpencTBa, obecneymBaroLpe COBMECTUMOCTb AaTyMKa C NPUEMHbIM
YCTPOMCTBOM) LOIPKHbI ObITb YKa3aHbl B HOPMATUBHO-TEXHUYECKOM JOKYMEHTALUN.

3aumtHOe  YCTPOMCTBO  AO/MKHO  obecrnedmBaTb  MNpepbiBaHWe  Lenu
9NeKTPONUTaHNss  Pe3NCTUBHOIO  HarpeBaTesnibHOro  ycTpoucTBa unm  Brioka
HanpsiMyt0 UM KOCBEHHO. [locrne BOCCTaHOBMEHMS MepBOHAYarnbHO 3afaHHbIX
YCIOBUA  KOHCTPYKUMS  3alLMTHOrO YCTPOMCTBA [AOSPKHA NpegycMmaTpuBaTtbh
BO3MOXHOCTb MOBTOPHOIO BKIHOYEHUSI TOSMIbKO BPYYHYHO, 3a UCKIKOYEHNEM Crlydas
HEenpepbIBHOMO KOHTPOMS AaHHbIX OT 3aMTHOro ycTponcTea. Npu HemcnpaBHOCTH
AaTyvka HarpeBaTenbHoOe YCTPOMCTBO cregyeTr obecTtounTb [0 TOro, Kak
AOCTUrHYTa npedenbHas TemnepaTypa. [lOBTOpPHOE BKIOYEHME WU 3aMeEHY
3aLUMTHOrO YCTPOMCTBA, PEryrMpyemMoro Bpy4Hyto, NPOBOASAT TONMbKO cneumanbHbIM
NHCTPYMEHTOM.

MapameTpbl HACTPOMKN 3aLMTHBIX YCTPOUCTB OOSDKHbI ObiTb 3abroknpoBaHbl
Takum obpasom, 4Tobbl B AanbHenweM B npoLecce akcnyataumm nx Hemb3s 6biro
N3MEHUTD.

MpumeyaHne - T[InaBkue nNpPeaoOXpaHUTENU crieayetr 3aMeHsiTb  TOSbKO
n30ennamm, ykasaHHbIMM U3roToBUTENEM.

3almTHOE YCTPONCTBO AOIMKHO cpabaThiBaTb B HELUTATHOM pexvume paboTbl U
AOMOMHATL  (PyHKLMOHANMbHO  HE3aBMCUMOE  perynupyrolee  YCTPOWCTBO,
NCcrnonb3yemMoe B HOPMaribHOM pexume.

5.9.13 Pe3ncTuBHble HarpeBaTesbHble YCTpoMUCTBa U ONOKM AOSMKHbI OTBEYaTb
TpeboBaHuaM 6.8, a Takxe pasgena 7.

5.10 ipyroe anekTpoobopynoBaHue



Apyroe anekTpoobopyaoBaHne 1 BapnaHTbl KOHCTPYKLUWUW, HE YKa3aHHble B 5.2-
5.9, pomkHbl oTBevaTb TpebGoBaHuAM pasgena 4 1M MobbIM  NPUMEHUMbIM
AONonNHUTENbHLIM TpeboBaHNsaM pasagena 5.

Mpumevanne - OO6opygoBaHMe, KOHCTPYKLMSI KOTOPOrO COOTBETCTBYET
TpeboBaHNAM HACTOSLLEro cTaHAapTa, 4OIPKHO UMETb YPOBEHb 3aLMTbl "BbICOKUA"
(Gb) n OHO He AOMKHO ABNATLCA MCTOYHMKOM BOCMSIAMEHEHMSI B HOPMasSlbHOM
pexuMe nunm Npu BO3HUKHOBEHUN OXMOAEMbIX MOBPEXOEHUI, KOTOPbIE MOryT ObITb
perynapHeimn. O6opynoBaHue, KOTOpOe COOTBETCTBYET HACTOSLWEMY CTaHAapTy,
BbINOSIHEHO MO MPOMBILLIEHHON TEXHOMOIMU W3rOTOBMEHUS], MO KOTOPOW, MNpw
cobriogeHnn  OrpaHMYEeHMn  TemnepaTtypbl, OHO He SABNSETCA WUCTOYHWKOM
BOCMMAaMEHEHNsT B HOPManbHOM pexume. HacTtoswmn nogpasgen HanpasfeH Ha
obecneyeHne BO3MOXHOCTU MCMOMb30BaHUS HOBOW TexHormormn. WM3rotoBuTenb
AOIPKEH MNPOBECTM aHanmM3 MOoTeHUManbHbIX NoBpexaeHun obopyaoBaHus u
obecneuntb Heobxoanmyto cTeneHb 6e30NacHOCTM B TeYeHne NpenyCMOTPEHHOMO
cpoka akcnnyatauuu. lNpu aHanuse cregyeT yy4uTbiBaTb, YTO CTENEHW 3awmThbl
AOIPKHbI O6bITb PaBHO3HAYHbI MOBbLILEHHLIM CTEMNEHSM 3alLMThl, UICNOMb3YEMbIX NpU
pabote OObIYHOMO MPOMBbILLIEHHOrO 06OpPYyAOBaHUSA, Kak yKa3aHO B HACTOSILLEM
CTaHgapTe.

6 TunoBble NPoOBEpPKN U UCNbITAHUA

[aHHble TpeboBaHMa AOOMNOMNHAKT TpeboBaHMA TUMNOBbIX uUchbiTaH MIK
60079-0, KoTopble TakXe pPacrnpOCTPaHAKTCS, €CiM HeT OPYrMX yKasaHuW, Ha
anekTpoobopyaoBaHNe C NOBbLILLEHHOW 3aLLmMTon Braga "e".

6.1 dnekTpnyeckasa NPoOYHOCTb

SﬂeKTpVILIeCKy}O NPOYHOCTb MOXHO NPoBEPATb O4HUM U3 ClefyolwmX MeTOO0B:

a) WCMbITaHVAMK, YyKasaHHbIMM B CTaHOApTe Ha KOHKPETHbIE KOMMOHEHTbI
3NeKTPOoO6OPYNOBAHUS; UMK, ECIIM TaKMUE UCTIbITaHNS OTCYTCTBYIOT;

b) npu nogaye uvcnbiTaTenbHbIX HaMNpskeHWA No nepeduncneHuam 1), 2) n 3) B
TeyeHne 1 MvH 6e3 Npobos ouanekTpuka:

1) Ans anekTpoobopyaoBaHUS, Ha KOTOPOE NOAaT HOMUHANbHOE HanpsixeHue He
6onee 90 B wnn paboyvee HanpskeHne kotoporo He 6onee 90 B, mewncteytowee

+5
3Ha4YeHue ucnbiTaTenbHOro HanpsbxkeHnsa pasHo 500 B ™ %;

2) Ana  pe3NCTMBHbIX HarpeBaTeNlbHbIX YCTPOMCTB U OMOKOB, K KOTOPbIM
NpPeabABMSAIT AONONHUTENbHbIE TPEGOBaHUS B COOTBETCTBUM C 5.9, AeicTBYyoLLEe

+5
3HaYyeHVe UcnblTaTenbHOro HanpsbkeHus pasHo (1000+2E7.) B g~ %, me L, -
HOMWHarbHOE HanpsPKeHue;



3) 4na gpyroro anekTpoobopynoBaHNa U EX-KOMMOHEHTOB, B KOTOPbIX HanpsieHue
npebiwaeT 90 B, gencreylowee 3Ha4YeHMe UCMbITATENbHOMO HanpPsXXeHNsa paBHo (

1000 +207)B ETS% mrm 1500 B Ej %, B 3aBUCUMOCTW OT TOro, 4YTto bonblue, rae & -
paboyee HanpskeHue.

AnbTEpHATMBOWN NPUMEHEHMS HaMNPSHKEHUS] NMEPEMEHHOrO TOKa MpPU UCMbITaHUN
MOXET MCMNOMb30BaTbCA  HanpshkeHWe MOCTOAHHOMO TOKa, KOTopoe  Ans
N30NMpPOBaHHbIX 0BMOTOK [OrmkHO cocTaenATb 170% ykasaHHOro AEeCTBYHOLLEro
3HAYEHUS] UCTIbITATENbHOrO HAMPSPKEHUSA MEPEMEHHOro ToKa WM Ons Cryyaes,
Korga BO34YyLUHblEe 3a30pbl UMM MNyTb YTEYKM BbIMOMHAT POSib N30NMPYHOLLEN
cpegbl, pommkHO coctaeBnaTb 140% ykasaHHOrO [OEeVCTBYHOLIEro  3HaJYeHus
NCMbITAaTENbHOrO HAMNPSKEHMS1 NEPEMEHHOTO TOKa.

B  oanektpoobopygoBaHuM MM EX-KOMNOHEHTax C  ranbBaHU4eCKMU
N30MMPOBAHHLIMW  4YacTAMU  UCMbITAHME MPOBOAAT HA KaxagouW 4acTu no
OTAENbHOCTW NMPU COOTBETCTBYIOLLEM HaMPSPKEHWUN.

6.2 Bpawarwuwmecs anieKTpmyeckme MallnHbI

6.2.1 WcnbiTaHus anekTpoaBuratenss C KOPOTKO3AMKHYTbIM POTOPOM  Ans

onpegerneHuss  OTHoweHust {4/ fyy M BpeMeHuW fg  MpPOBOAST B  peEXMME
3aTOPMOXEHHOro poTopa.
Kak anbTepHaTMBy, €CnM  WUCMblTaHWE  ONEKTPOoABUraTens  npusHaHo

HeuenecoobpasHbIM, MOXHO OMpefennTb pacyeTHble [aHHble BPeMEHU ix WU
NOBbILLIEHMS TeMNepaTypbl B HOMUHANbHOM pexume paboTbl, a Takxe B pexume
3aTOPMOXEHHOro poTopa. »KenatenbHo, 4YToObl MeToq pacdeTa Nvb AOMONHSM
MeToa ucnbliTaHusa. CCbIfKM MO pacyeTy TemnepaTypbl 3aTOPMOXEHHOro poTtopa
AaHbl B Gubnmorpadomu.

MeTogbl MCMbITAHUS W PaACYETOB 3NEeKTpoABUraTensa npeacTaBfeHbl B
npunoxeHuu A.

6.2.2 Ecrm yCIroBUA UCMbITaHNA NOJSIHOCTbIO OTPaXakT YCIioBUA 3KCrlyaTauun, 1o
ncrblTaHne aneKTpo,u,eraTeneﬁ MO>XHO MpPOBOAUTbL TOJIbKO TMPU rOpPU3OHTalIbHOM
nonoXxeHnnm OCK  3reKTpogBuratesia gaxe  T1oraa, Korga  3Kcnnyatauud
npeanoraraeTcyd ¢ gpyrmm norioxXeHnem ero ocu.

6.2.3 [ononHuTenbHble WCNbITAaHUA 3NeKTpoABUraTtennem Ha BbICOKOEe
HanpsXxeHue

6.2.3.1 Cuctema nsonsumnm obmMoTKM ctaTopa

6.2.3.1.1 icnbiTaHusa npoBoasAT:

- Ha cobpaHHOM CcTaTopE;

- cTaTtope B Kopryce afekTpoasuraTens;

- aneKkTpoaBuraTerne;

- cTarope C HenorHom 06 MOTKON.

Bo Bcex crnydasax ucnbiTaTenbHbli obpasel, AorPkeH ObiTb B COCTOSIHUMM “"Kak
HOBLIN" 1 NpeacTaBnaATb cobon cobpaHHbIN CTaTop C NPOTMBOKOPOHHOW 3aLUMTOWN
(ecrm TpebyeTcH), C MapKMPOBKOM MEXAHWYECKOW Harpysku, YMNSIOTHEHWEM U
KpenneHnem, nponuTKOM M NPOBOAALLMMW YacTAMW, HaNpuUMep C CepaevHUKOM
cTaTopa. Bce oTKpbITble NPOBOAALLME YACcTU CreayeT 3a3eMInTb.



6.2.3.1.2 Kabenb, NnpeaHasHa4YeHHbIN 4519 NPUCOeMHEHNS K CTaTopy, UCMbITbIBAOT
C cobpaHHbIM CTAaTOPOM MK € npeacTaBuTeNbHLIM 0bpasuom. Ocoboe BHMMaHWe
cregyet yoeruTb pasMeLLeHuo Kabens OTHOCUTENbHO HaXOASAWMXCA pPsSaoM
NPOBOAALLMX HYaCcTeN U X pa3MeLLEHNI0O OTHOCUTESNBHO Apyr Apyra. Bce oTkpbiThie
npoBoAsLme YacTn crnegyeT 3a3eMnnThb.

6.2.3.1.3 Cuctembl n3onsaumm n coeguHUTenbHble Kabenu cneayeT UCNbITbiIBaTb B
TeyeHne He MeHee 3 MUH CUHycOouAalnbHbIM HanpsHXeHNeM MPOMbILLIEHHOM
4acTOoTbl, MPEBbILWAIOWMM HOMUHANbHOE AEUCTBYIOLLIEE 3HAYEeHVWe HanpshKeHUs
ceTn He MeHee 4yeMm B 1,5 pasa, BO B3pbIBOOMNACHOM UCMNbITaTENbHOM CMecu B
cooTBeTcTBMU C Tabrmuuen 8. MakcumarbHasi CKOPOCTb MOBbLILEHUS HaMNPsSKeHUS
porrkHa coctaenatb 0,5 kB/c. HanpspkeHne criegyeT nogasaTb Mexay OLHOM
dason n 3emnen, Bce aApyrme asbl OOIPKHbI ObiTb 3a3emreHbl. [pyu aTOM He
OOJPKHO NMPOU30ONTU BOCIIIaMEHEHNST B3PbIBOOMACHOW UCTbITaTeNTlbHOM CMECH.
Tabrnmua 8 - BapbiBoonacHble UcnbiTaTernbHble CMecu

Mogrpynna CopepaHue ncnbiTatensHom CMecu B BO3ayXe,
anekTpoobopynoBaHns obbemHas gons, %
IIC (21+5) Bogopoaa
B (7,8+1) atuneHa
IIA (5,25+0,5) nponaHa

6.2.3.1.4 Cuctembl nsonsauunm n npucoeanHsieMole Kabenm crnegyeT UcnblTbiBaTb BO
B3PbIBOOMACHON WUCMbITATENMbHOM CMECU B COOTBETCTBMM C Tabnuuen 8 nytem
noga4n 10 MMNynbCOB HanNpPs»KeHUs, amnnMTyaa KOTOpbIX HE MEHee YeM B TpU pasa
Oonbwe amnmTyabl ¢a3HOro0 HanpskeHuss. Bpemsi MOBbIWEHUS HaNpshKEHUS
Bapbupyetcsa mexay 0,2 n 0,5 Mkc, a BpeMsi cnaga HanpsKeHusi COCTaBfsieT He
mMeHee 20 mkc. mnynbcel crnegyet nogasaTb NogpasHO M OTAENbHO OT hasbl K
3emrie.
MpumeyaHus

1 OT0 HecTaHgapTHas opma BofHbl. OgHako npegnonaraeTcsi, 4To Ans
MHULUNPOBaHNS paspsaga HY)XHO WUCMOMb30oBaTb HaMMEHbLUee BO3MOXHOE BpeMs
NOBLILLEHUSA HAMNPSPKEHUS, @ ANMTENbHOCTb UMMNYyNbCca A0SPKHA ObiTb A4OCTATOYHOWN
AN NonyYeHnss SHeprn BocnnameHeHusl. [laHHble pe3ynbTaTbl OCHOBbIBAOTCSA Ha
aKcnepuMeHTax, NpoBeAeHHbIX PUBNKO-TEXHUYECKUM (heaeparnbHbIM yupexgeHnem
(PTB), N'epmaHus.



2 [aHHble ucnbiTaHUSA SABNAOTCA NpPeAcTaBUTENbHLIMU - Ofs  ABUraTenen,
COeMNHEHHbIX 3BE30M C 3a3eMSIeHHON cpedHen TOYKOW UCTOYHMKA NMUTaHUA Wnm
COEOUNHEHHbIX TPEYroflbHUKOM C BUPTYyanbHOM CpedHen TOYKOM psaoM  C
3a3emnieHnem cuctembl. [py NpUMeHeHUn apyrmx cnocoboB MOAKIOYEHMS K CETU
HeoOXoOMMO  OOMOSHUTENbHOE  COrflacoBaHWE  Mexay  U3roToBUTENEM W
noTpedbutenem CoOoTBETCTBYIOLLMX UCTbITAHUA N30MALMOHHON CUCTEMBI.

He p[oOrmkHO npou3onUTM BOCMMAMEHEHNS B3PbIBOONACHOW UCMbITaTENbHOM
CMecCMn.

6.2.3.2 POTOp KOPOTKO3aMKHYTOW MaLUMHbI

6.2.3.2.1 cnblTaHne nNpoBOOAT Ha anekTpoasuratesie co CTatopoM U pPOTOPOM,
MONMHOCTbIO  YKOMMMEKTOBAHHOM MpefcTaBuTenbHoM obpasue, TO eCcTb C
cepaedHNKoM cTtatopa M 0OMOTKOM M CEepOEeYHUKOM poTopa M KOPOTKO3aMKHYTbIM
potopoMm. B wucnbiTyemom obpasue [omkHbl OblTb NpoOXoabl, LEHTpUpyolme
KOmnbLa, KOMbLiEBble MPOKMaAKNU MO4 KOPOTKO3aMblKalLWMMKN KOfbLaMu U, eCcrin
HeobXxoaMMO, ypaBHOBELLMBAIOLLME KOMbLA.

6.2.3.2.2 PoTop KOPOTKO3aMKHYTOW MalUMHbl crieqyeT ucnbiTaTb Ha W3HOC, ANs
4yero npoBOAAT, KaK MWHUMYM, MATb MWCMNbITAHUWA poTOpa B 3aTOPMOXEHHOM
coctosHuMK. MakcumanbHas TemnepaTtypa poTopa KOPOTKO3aMKHYTOM MallUMHbI
AorpkHa konebatbes B npefenax Mexay MakcumarnbHOW pacyeTHOM TemnepaTypon
n Temnepatypon meHee 70 °C. NogaBaemoe HanpsikeHWe OOSMKHO COCTaBMATb He
mMeHee 50% HOMWHANBHOro 3Ha4YeHUs.

6.2.3.2.3 lNMocne ucnelTaHMa Ha u3HoC (CcM. 6.2.3.2.2) anekTpogBuratens crneayer
3anofiHATL  UNM  MNOrPy3UTb BO B3PbIBOOMACHYK UCMbITATENbHYID CMECb B
COOTBETCTBMM C Tabnumuen 8. 3atem cnegyeT NPOBECTU AECATb NPSAMbIX MYCKOB OT
CeTU HEMPUCOEOVHEHHOTO K Harpy3ke anekTpoasuratens unv npoBecTn ucnblTaHue
Npy 3aTOPMOXEHHOM poTope. [MTENbHOCTL 3TUX UCMbITAHUA OOSPKHA COCTaBMATb
He MeHee 1 c. He p[fomkHO nNPOM3ONTU BOCMSIAMEHEHUS B3PbIBOOMNACHOW
NCNbITaTeNbHOM CMECH.

6.2.3.2.4 Bo BpeMs MCMNbITAHUA HanpsKeHWe Ha 3aXUMHbIX YCTPOMCTBAX MalUMHbI
AOMKHO ObiTb He MeHee 90% HoMuHanbHOro. KoHueHTpauuio B3pbIBOOMACHOM
MCnbITaTeNbHOM CMECK CrefyeT NPOBEPSITb NOCHE KaXO0ro UCTbITaHUS.

6.3 YcTponcTBa oCBeLEeHUA C NMTaHNeM OT CeTun

6.3.1 MexaHn4yecKkue UCnbITaHUSA NTaMNOBLIX MNAaTPOHOB, KPOME NaTPOHOB TMNa
E10

Ona natpoHoB TunoB E14, E27 n E40 wucnbiTyembln LOKOMb famnbl C
pasmepamn cornacHo MOK 60238 nonHOCTbIO BCTaBMAT B MATPOH C YCUITMEM,
onpegeneHHbiM Tabmmuen 9. [Ona natpoHoB TunoB E13, E26 n E39 cneagyer
NPOBECTN 3KBUBANEHTHOE UCMbITaHMe ucxoas M3 TpedoBaHuK, NpeabaBiseMbiX K
pa3nn4yHbLIM TUNam LoKons K ykadaHHbix B MOK 60238, ¢ ydeTom pasnuuuni mexay
LoKonamMu namn, ykaszaHHbix B MOK 60061-2.

McnbiTyembln LOKOMb famnbl YaCTUYHO BbIBMHYMBAKOT MOBOPOTOM Ha 15°, u
npunaraemoe 3aTemM NOBOPOTHOE yCurve A58 MOSHOMO BbIBUHYMBAHUA NaMribl He
AOJSPKHO ObITb MEHbLIE MUHUMASTBHOIO YCUNUs, NpMBeLeHHOro B Tabnumue 9.
Tabnmua 9 - NoBOPOTHOE yCcunne Anst 3aBUHYMBaHUS U MUHMMArbHOE NOBOPOTHOE
ycunue Ans BbIBUHYMBAHMUSA STaMnbl



Twvin ywokona namnbl MNoBopoTHOE MuHnmMmanbHoe
3aBUHYMBalOLLEE yCUnme, BbIBMHYMBAIOLLEE YCUNne,
H-m H-m
E14/E13 1,0+0,1 0,3
E27/E26 1,5+0,1 0,5
E40/E39 3,0+0,1 1,0

6.3.2 Hewra™Hasa pa6ota ocBeTMTESIbHbLIX YCTPOUCTB C JIFOMUHECLIEHTHLIMMU
Tpyokamu

6.3.2.1 VicnbiTaHns Ha BbINpsiMIieHne

Ha namny nogatoT HanpshkeHue, pasHoe 110% HOMWHarbHOro, a 3aTeM K Hewn
nocrnegoBaTenbHO npucoeauHalT auon. lNocne ctabunusaumm Temnepatypa He
AOIPKHa  npeBblwatb  Temnepatypbl, ykaszanHHon B MOK 60079-0 ansa
COOTBETCTBYIOLLEro TeMNepaTypHOro Krnacca.

Mpn npucoegMHEHHOM OuoLe Ha famny nogarT HOMUHANbHOE HanpsXXeHue, u

nocne ctabwrmsaumm Temnepatypa He [ofbkHa npeBbiwaTb  npegerbHOM
Temnepartypsbl, ykazaHHou B 1b) Tabnmubl 3.
Mpumevanne - [locrie NOSIBNEHUS UCKPEHWs MOXeT noTpeboBaTbCca

NPUCOEANHUTL AMoa K Lieny namnsbi.

6.3.2.2 icnbiTaHne namnbl B Hepabo4yeM COCTOAHMUM

Ha namny nogatot HanpsxeHue, paBHoe 110% HOMWHarnbLHOro, a 3aremMm namny
BbIKpy4MBaloT, 4TOObI NpeaycMoTpeTb BCE BO3MOXHble KomOuHauwun. [locne
cTabunmsaumm Temnepatypa He [OJDkHaA MpeBblliaTb TeMnepaTypbl, YKasaHHOW B
MOK 60079-0 ona cooTBETCTBYIOLLEro TeMMepaTypHOro Kracca.

Ha namny nogatot HanpsxeHue, paBHoe 110% HOMWHanbLHOro, a 3aremMm namny
BbIKpy4MBalOT, 4TOObI NpeaycMoTpeTb BCE BO3MOXHble KomOuHauwun. [locne
cTabunmsaumm TemnepaTypa He [OrfbkHa MpeBbllwaTb NpeaenbHon TemnepaTypbl,
ykasaHHou B 1b) Tabnmubl 3.



6.3.2.3 WcnbiTanne pacceunBaHusi KatogHou MOLLHOCTU namn c
NyCKOperynmpyloLwmMmn annaparamm

McnbiTaHMs acMMMETPUYHLIM  MMMYNbCOM W UCMbITAHWE acCMMMETPUYHOIO
paccenBaHnst MOLLHOCTW OOMMKHbI NPOBOAUTBLCS B COOTBETCTBUN C NPUNoXeHnem H.
MakcumanbHas katogHasi MOLWHOCTb namn knaccos T8, T10 n T12 BO Bpewms
NCMbITaHUN He AorkHa ObITb 6onee 10 BT.

3HavyeHne MakcMManbHOM KaTogHOW MOLUHOCTM flamn knacco T4 (12 mm) n TS
(16 MM) B cCBeTUnbHMKax C MNOBbIWEHHOW 6e30MacHOCTbI0 HaxoauTCHA Ha
pacCMOTPEHUN.

Mpumeyanne - [lpegensl paccemBaHWss KaTOLHOM MOLLHOCTM JflamMn C
NyCcKOpPErynmpylowmmMmn annapatamm 6b1nm NomnyveHbl 3KCNepuMeHTasnbHbIM NyTeMm
NPy MCNbITAHUN CBETUSbHMKOB, paboTarwmx npu TemnepaTtype OKpYXatoLlewn
cpeabl 60 °C 1 ¢ TemnepaTypHbIM Knaccom T4.

6.3.3 UcnbiTaHMe namMnoBbIX ABYXWTbIPLKOBbLIX LIOKONIe Ha BO3fencTBue
AunoKkcuaa cepbl

CoeaunHeHnst NaMnoBbIX ABYXLITbIPbKOBbIX LLOKONEN Ha BO3AeNCTBME ANOKCHaa
cepbl ucnbiTbiBatoT No MAK 60068-2-42 B TeyeHne 21 cyTt. KOHTaKTbl npu 3TOM
AOIPKHbI ObITb MOMHOCTLIO CODpPaHbI.

[Mocne ucnbiTaHMs CONPOTUMBMEHNE KOHTaKTa He OOSMKHO Bo3pacTu bornee yem
Ha 50% nepBoHa4anbHOro 3HaYEeHUS.

WTblpn npeactaBuTenbHOrO oOOpasua flamnoBOro LOKOMS [OOMkHbl ObiTh
BbIMOMHEHbl M3 JaTyHW C MNOCreaylowmM WnMoBaHWEM [0 LLEPOXOBATOCTM
NnoBepXHOCTN HEe MeHee 0,8 MKM 1 XMMMYECKMM OcBeTNeHneM. Camu WTbIpU U UX
pacnosioXeHne AO0SPKHbI COOTBETCTBOBaTb TpeboBaHMAM, NpeabaABNsSeMbiM K WX
pa3mepam no M3AK 60400.

6.3.4 MWcnbiTaHe Ha BuOpauuMilo  ocBeTUTESIbHbIX YCTPOMCTB C
ABYXLWTbIPbKOBbLIMU LIOKONAMMU

McnbiTanusa npoogsat cornacHo MOK 60068-2-6.

CobpaHHbIn obpasel, nammnbl KPenaT Ha XeCTKOM UCMNbITaTeNbHOM CTeHae U
nogsepratoT Bo3gencteuto YactoTsl oT 1 go 100 My,

Mpu vactote ot 1 go 9 Ny amnnmMtyga gorkHa coctaBnatb 1,5 Mm, a npu
yacTtoTte oT 9 o 100 Ny ucnbiTyembin obpasew, nogsepratoT yckopeHuto 0,52 .

CKOopoCTb KadaHust YacToTbl AormkHa ObiTb 1 okTaBa/MuH Npu Bo3gencteum 20
LMKITOB B KaXXO0W U3 OPTOroHasbHbIX NSIOCKOCTEN.

Mocne Bo3gencTBus BUOpaLMM He OO0SPKHO ObiTb BUMAWMbBIX MEXaHU4eCKMX
NoBpeXOEeHNN HM B OAHOM M3 4vacTen namnbl. [Janee nocnegoBaTesibHO 4Yepes
KaXayto rpynny KOHTakTOB Jlamnbl MPOMyCKarT TOK OT MCTOYHWMKA MOCTOAHHOIO
TOKa, Kak NnokasaHO Ha puUCYHKe 3.

PucyHok 3 - CxemMa ucnbiTaHUsi 0CBETUTENbHOIO YCTPOUCTBA Ha
BUOpauuio



-# 5 &

1 - naMnoBbIN NATPOH; 2 - NaMmna; 3 - coeguHeHue; 4 - ocuunnorpad; 5 - UICTOYHKK
NOCTOSAHHOIO TOKa Ha 24 B; 6 - peaucTop

PucyHok 3 - Cxema ucnbiTaHMsi OCBETUTENBHOIO YCTPOMCTBA Ha BMOpaLuto

Ecnm KOHTaKTbl NamMnoBOro NaTtpoHa MexaHU4Yeckn oTnnyarTcs, To UCMblTaHNe
crneayeT NoBTOPUTb C PEBEPCMPOBAHHBIMI KOHTaKTaMu Mo HanpsikKeHNEM.

CneuvanbHyo nammny Ans UCMbITaHWI NomyyaroT nyTeM npobosi KaTogoB TOKOM
BbICOKOIO Hanpsi»XeHUsi U YCTaHOBKM NErkoro no Macce CoeauHeHUs B namne.

Tok BO BpeMsi UCMbITAHUS! AOIKEH OblTb paBEeH HOMMHANbHOMY AENCTBYHOLLEMY
3HaAYeHUIO TOKa Namnbl.

Bo Bpemsi ncnbiTaHUsi He OOIDKHO ObiTb NPEepbiBaHUA TOKa WM M3MEHEHUs
HaNpPsHKEHNS KOHTaKTOB.

6.4 NameputenbHble Npubopbl N 3MmepuUTenbHbIe
TpaHcdopmaTopbl



MoBbilleHNe TemrepaTypbl TPaHCHOPMAaTOPOB TOKa C HAKOPOTKO 3aMKHYTOMN
BTOPUYHOM OOMOTKOW, a TaKXe TOKOBEOYLWMX YacTen U3MepPUTENbHBLIX NpUGOpPOB

npu Toke {4, , MPOMyckaeMoM B TeyeHue 1 ¢, MOXHO OonpeaenTb Mpu MOMOLLIMA
MCcNbITaHUN UM pacdeToB. pyn pacuyeTax cregyeT yduTbiBaTb TEMMEpPaTypHbIN
KOSdMUNEHT CONPOTUBIEHMS, @ TEMMOBLIMN NOTEPAMU MOXHO NPEHeEbpeYb.
[OnHaMmmnyeckyto NpPoYHOCTb TOKOBEOYLWMX YacTen onpenenstoT UChbITaHUEM.
TpaHcchopmaTopbl  TOKa MoABEPrawT  WUCMbITAHMIO NPU  KOPOTKO3aMKHYTOW
BTOPMYHON OOMOTKE. [OnMTenbHOCTb AWHAMUYECKOrOo UCMbITaHUs  OOShkHa
coctaBnaTb He meHee 0,01 ¢, Nnpy 3TOM MakCMMarbHOE aMniMTy4HOe 3HaveHue

TOKa NepBU4HOIN OBMOTKM [OSDKHO BbITh He MeHee { dyn -
OnuTenbHOCTb TEMMOBOrO WUCMbITAHUS COCTaBnsieT He MeHee 1 C npwu

[AENCTBYIOLLEM 3Ha4YEeHN TOKa NepBUYHON OGMOTKM HE MeHee YeM Iy .
OnHammnyeckoe ncnbliTaHne MOXHO 06 bEAVMHUTL C TEMNSOBbLIM UCTbITAHNEM MpPU
yCroBWUN, YTO:
- OCHOBHOW TMEPBUYHbLIM MaKCUMarbHbIA TOK WCMbITAHUA HE MeHbLue

AWNHaMUYeCcKoro Toka fdyn;
- UCMbITaHMEe MNpPOBOAAT NPV TOKe / B TEYEeHUEe BpPeMeHu ¢ Takum obpasom,

4TOBbl YMNCIIOBOE 3HAYeHMe ( /2;) BbINo Bbl HE MEHee YUCOBOro 3HaYeHUs! f{j‘h n
Npwv YCNOBWUK, 4TO { NpUHUMAET 3HadveHnsa ot 0,5 o 5 c.

McnbiTaHMe Ha nepeHanpsikeHve Mexay BUTKamu cregyeT npoBOAUTb Ha
TpaHcdopmaTopax Toka MeTogoM, ykaszanHbiM B MOK 60044-6, npu aTOM
OEeNCTBYIOLLEE 3HAYEHMEe TOKa NepBUYHOM OOMOTKM OOIMKHO B 1,2 pasa npeBblwaTb
HOMWHamNbHbIN TOK NEPBUYHON OBMOTKMN.

6.5 TpaHccopmaTOpbl, KpOME U3MEPUTENbHbIX

MoBbilleHWe TemnepaTypbl TPaAHCHOPMATOPOB OMPEAENSOT  UCTbITAHUEM,
npegycmaTpuvBaloLLyM NPUCOeANHEHNE K YKa3aHHOW M3roToBUTENeM Harpyske. K
Llenu NpUCoeanHST BCTPOEHHOE UM Apyroe 3allmTHOe YCTPOUCTBO.

Ecnn ykasaHHas M3roToBUTENeM Harpyska He SIBMISIeTCSl YacTblo YCTPOMWCTBA,
oTBevaloLlero TpeboBaHMAM HACTOSLLEro cTaHAapTa, To TpaHcdopmaTop crieqyet
NCNbITbIBaTb B Haubonee HeGNaronpuaTHbLIX YCIOBMSIX, BKIOYasi KOPOTKOe
3aMblkaHne BTOpUYMHOM 0OMOTKW. [MpyM 3TOM K Lenu criegyeT NPUCOEAUHUTL
BCTPOEHHOE U ApYroe 3alUMTHOE YCTPOWCTBO.

6.6 BaTapen akKkymMmynaTopHble

6.6.1 MpuMeHMMOCTL UCTNbITaHUN
[aHHbIM ucCnbITaHMAM nognexar 6arapen, Ha KOTopble pPacnpoOCTPaHSAKTCS
AOMNONHUTENbHbIE TPeOOBaHUSA, N3NOXKEHHbIE B 5.7.

6.6.2 ConpotMBneHue M3onsauum
6.6.2.1 YcnoBusa ucnblTaHUS:

a) M3MEPUTENbHOE HarnpsikeHMe NPUMEHSIEMOro OMMeETpa AOSPKHO COCTaBfiATb He
meHee 100 B;



b) BCce coeauHeHuns wMexay 6Oartapeen M HapyxHbIMU Uenamu, 6aTtapeen wu
KOHTeiHepoMm 6artapeu, ecnv OH UCNONb3yeTCH, CnefyeT pasbeanHsTh;

C) ANIEMEHTbI 3anoJIHAKT 3JIEKTPOJIIMTOM OO0 MaKCUMaribHO A0MYyCTUMOIO YPOBHA.

6.6.2.2 ConpoTuBrieHne M30NSAUUN CHUTAIOT YOOBMETBOPAOWMM TpeboBaHUAM,
€CIin 3MepeHHoe 3HayYeHne He meHee 1 MOMm.

6.6.3 UcnbiTaHMne Ha yaap

6.6.3.1 O6Lme nonoxeHus

Batapen, nogBepraloLMECA MEXaHWY4EeCKOMY BO3LENCTBMIO B HOPMasbHbIX
YCIOBUSIX SKCMyaTauum, cregyeT UCMbITbiBaTb HA MexaHuveckui yoap. batapen
ApYyrMxX TUMOB He NOABEprawT 3TOMY MCMbITAHWIO, HO MX MapKUpPOBKa AOJDkHA
cogepxatb 3Hak "X" B cootBetctBuM ¢ MOK 60079-0 [nogpasgen 29.2,
nepeyncneHue i), U1 B cneumanbHbIX YCINOBUSX Ge30nacHOro MCnosib3oBaHUA
crnepnyet yka3biBaTb 3TO OrpaHNYEeHMe.

WcnbiTaHne crnegyet npoBoAuTb TOMbKO Ha obpasuax 3fEMEHTOB U UX
coeavHeHunsix. Ecnm anemMeHTbl OAMHAKOBOM KOHCTPYKLMM WMEKT pPasfnyHyro
€MKOCTb, TO HET HEOOXOOUMOCTU UCMbITbIBATb KaXObI 3NIEMEHT, @ UCMbITbIBAOT
AO0CTaTOMHOE YMCIIO 3NIEMEHTOB, MO3BOJIAOLLEE NPOBECTU OLLEHKY BCEro psia.

6.6.3.2 YcnoBua ncnbiTaHuin

McnbiTaHMe NpoBOAAT Ha KaxaoMm obpasue, coaepallem He MeHee 2X2 HOBbIX
MOMHOCTBI0  3aPSPKEHHBLIX 3fIEMEHTOB C  MEXISIEMEHTHLIMU  COEAUHEHUSAMU W
YCTaQHOBMEHHbIX B KOHTeVHepe. Kaxabii obpasey p[JomkeH ObiTb rOTOB K
NPUMEHEHMUIO.

Kaxaobin obpaseL, ycTaHaBnvMBalT B HOpMarbHOM paboyem MNofoKeHun W
O0BbIYHBIM CNOCOBOM KpenseHusi, HanpPsMylo UK XEeCTKUM KpensieHNneM KpensiT K
MOHT&)XHON MOBEPXHOCTU MalMHbl AN UCMbITAaHUS Ha yaap. YCTaHoBKa LOrkHa
oTBeyaTb TpeboBaHuam MIK 60068-2-27 (nogpasgen 4.3).

MalumHa reHepupyeT nonycuHycomnganbHbie MMMyrbCbl, Kak npuBegeHo B MOK
60068-2-27 (pucyHok 2). [onyckm Ha W3MEHeHMe CKOpOCTW, MonepeyHoe
nepemMeLleHne n cuctema namMepeHns LormkHbl oTBeyaTb TpeboBaHnsam MOK 60068-
2-27 (nyHKTbl 4.1.2, 4.1.3 1 4.2). MakcumanbHoOe YCKOPEeHUE CUMbl TSHKECTU LOIMKHO

cocTtaBnatb 5 g, no MOK 60068-2-27 (tTabnumua 1).

6.6.3.3 MeToauka ncnbiTaHnn
Mcnonb3yoT cneayoLLyo METOAMKY UCMbITaHNS Kaxgoro obpasua:

a) onpenensT eMKOCTb Kaxaoro obpasua;
b) BO BpeMsi UCMbITaHWs NPOMYCKaoT NOCTOSIHHbIN TOK paspsiaku B TedeHue 5 u;

C) no kaxxgomMy obpasuy HaHOCAT 15 oTAenbHbIX yaapoB cnegyowwmM ob pasom:

- Tp1 NocnegoBaTenbHbIX yaapa B BEpTMKaNbHOM HanpaBnieHnn BBEPX;

- TpU nocnefoBaTelbHbIX yaapa B KaxdoOM HarnpaBneHuM BOOMb  OBYX
NepneHanKynspHbIX OCEN B FOpu3OHTanbHoW nnockoctu. Ocu BbIGMpalOT Takum
obpa3somM, 4TOObI onpeaenMTb BO3MOXHbIE Cnabble TOUKY;

d) nocrne nepesapsiakyM CHoBa ONpeaenstoT eMKOCTb.

6.6.3.4 Kputepum oLeHKu
O6pasey, cunTaloT BblAEPKaBLUMM UCMNbITaHWE, eCIIN OTCYTCTBYIOT:



a) pe3Kkne N3MEHEHUS HanpPsPKEHUS1 BO BPEMS UCTbITaHWUIA;

b) BugmMmas gedopmauuns;

C) CHWXeHue eMKocTun 6oree Yem Ha 5% HOMMHANbHOro 3Ha4YEeHMUS.
6.6.4 UcnbiTaHMe BEHTUNALUM KOHTENHepa b6aTapeu

6.6.4.1 cnblTaHne BEHTUNALMM KOHTEHepa 6aTapen NpoBOAAT A58 onpeaesieHns
MaKCMMaribHOW KOHLIeHTpauMn Bogopoaa BHYTPU KOHTeEHepa 6aTtapen n KOHTporns
AOCTaTOMHOCTN pa3MepoOB BEHTUMAUMOHHBLIX OTBEpCTUMA. [ns 3Toro BHYTPb
KOHTENHepa BBOASAT BOAOPOA.

6.6.4.2 Pacxop Bogopoaa 13 KoHTerHepa 6atapeun BblYUCNSOT Mo dopmyre

Bogopoga (M3 /4) = yncno aneMeHToB-eMKkocTb (Ay)-5:10-6.

(1)

Mpumevanne - OJOTa dopMmyrna [eucTBUTENbHA TOSMBKO MpU  YCIOBUK
MCMNONb30BaHMS YUCTOro Bogopoda. Ecnm Bogopon vMeeT npumecn, TO 4NN
KOMMNEeHcaLum npumMecen pacxoq crnegyet yBenmunTb.

6.6.4.3 lNpu ucnbITaHUM MOXHO MCMNONBL30BaTb OOMH W3 CredyloWwMX MeToOOB.
McnbiTaHne npoBogaT npu GapoMEeTpMyeckOM AaBfiEHUM B UCMbITaTENbHOW
nabopaTtopun B MecTe, rae HeT CKBO3HSKOB.

a) Metoa 1

UacTb KoOHTerHepa 6aTapen, B KOTOPOW OObLIYHO HAXOOSATCS 3fIEMEHTHI,
yCTaHaBnMMBalOT B 3akpbiBatowlemca 6okce. Kpbiwky 6okca umeloT BTYNKU ONs
3anonHeHus 1 cbpoca, MaeHTUYHble No GopMe, YUCHY U MECTY pPacronoXeHUs
BTY/NOK Ha anemeHTax. Bokcbl ycTaHaBiMBalOT Takmm 00pa3oMm, 4TOObl He
N3MEHNNacb eCTECTBEHHAs BEHTUNSALNA MeXOY dfieMeHTaMu.

Uepes BxogHbIE BTYMKM B NPOCTPAHCTBO Hag 6OKCoM nogaroT BO4OPOA, pacxon
KOTOPOro onpenensetcs KOHCTPYKUMEeNn 3MeMEHTOB U UX eMKOCTbio. KonmyecTBo
BOAOpOAA onpeaenstoT no gopmyre, npuBeeHHon B 6.6.4.2.

Bogopopn AosmkeH paBHOMEPHO MPOXOAUTE Yepes3 BCe BTYIKU A1 3anofIHEHNS U
cbpoca.

b) MeTop 2

KoHTenHep 6atapen OormkeH cogepxatb baTtapeto U3 3fieMEHTOB, YAUCHIO, TUN U
€MKOCTb KOTOpbIX OTBEYaloT TpeboBaHMAM SKCNTyaTaunm.

OnemeHTbl 4OMKHbI ObITb HOBLIMU, MOSTHOCTbLIO 3aPSKEHHBIMU U MPUCOEaMHEHDI
nocregoBaTesnbHoO.

Tok nepesapsagky nponyckatrT Yepes barapeto ona obecneyeHms NoOCTOSAHHOMO
pacxoda BoOopoAda B COOTBETCTBUM C YMCIIOM, pasMepoM, TUMOM KOHCTPYKLMKN U
€MKOCTbH 3JIEMEHTOB.

KonnyecTBo BbIBOOMMOrO BOAOPOAA BbIYMCASKOT NO dropMyre, NpUBELEHHON B
6.6.4.2.

Tok nepesapagkn BeIYUCASOT NO crieayroLwen dopmyrne
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roe TOK nepesapsaky U3MepsioT B amrnepax, a Boaopoa B M3 /uac.

B Hauyane wcnbiTaHna TemnepaTypa OKpyxatllen cpefbl, Temnepartypa
KOHTerHepa, 6aTapen n Temnepatypa 3NeMeHTOB WM GOKCOB, MOOENUPYIOLLMX
3rIEMEHTbI, HE AO0SPKHbI pasnnyaTtbes 6onee Yem Ha 4 K. HavanbHoe 3HavyeHne aTux
TemnepaTyp 4OrPkHO cocTaBnaTb oT 15 °C go 25 °C.

6.6.4.4 VcnblTaHua npoBOAAT A0 Tex Mop, Noka 4YeTbipe nocnegoBaTerbHbIX
N3MEPEHUS HE MOKaXyT, YTO YBENMUYEHME KOHLIEHTPaLIMK BO4OPOAA NPEBbILLAET He
bornee yeM Ha 5% cpegHee 3HadyeHue 4eTbipex usMmepeHun. Ecrm B xoge
M3MEPEHN KOHLIEHTpauuMs BOAOPOAA CHWKAEeTCHd, TO B pacyeT nNpuHMMatoT
MaKCMMarbHOe 3Ha4YeHMe N3MEPEHHOWN BESTNUMHDI.

MHTepBan mexay nocrnegoBaTefibHbIMU U3MEPEHNSIMUN OOSTKEH ObITb HE MeHee
30 muvH. Ecrm npu HenpepbiBHOM WU3MEPEHUM B TEYEHWEe KOPOTKOrO BPEMEHM
OTMEYaloT BbICOKME 3HAYeHWs KOHLUEeHTpauun Boaopoda, TO UMW  MOXHO
npeHebpeyb Npu yCroBun, YTo nHTepBasn meHee 30 MUH.

KoHueHTpaumio Bogopoaa U3MepstoT B PasHbIX TOYKAX HUMXKE KPbILWKW, YTOObI
MOXHO 6bII0 onpeaenuTb KOOPAUHATLI U 3HAa4YEHNE CaMOWN BbICOKOW KOHLIEHTpaLUn
B KOHTENHepE.

M3mepeHne cnegyetr npoBoAuTb B 0BNacTu LeHTpa BEpXHEN MOBEPXHOCTU
9IEMEHTOB (1N 3aKPbITbIX GOKCOB) N KPbILLKM KOHTENnHepa 6aTapen, B HEKOTOPOM
yaaneHuy oT BTYFOK NS 3anofnHeHns n cépoca.

6.6.4.5 VicnbiTaHve crieqyet NpoBOAUTL HE MeHee [ABYX pas.

6.6.4.6 PesynbraTbl UCMNbITAHUW CYUTAKOT MOSIOXKUTENBHLIMWU, €CIM U3MepeHHas
Takum 06pa3omM KOHLUEeHTpaums Bogopoaa He npesbiwaeTt 2%.

6.7 CoeanHeHnsa obLiero Ha3HavYeHUAa U coeanHUTENbHbIe
KOPOOKM



CoeguHeHnst obuwero HasHadeHuss UM coeguHUTENbHbIe KOPOOKW [OSDKHbI
UMeTb psag  "Hamxyglmx' KOHTaKTHbIX 3aXMMOB, Ha KOTOPbIX BO3HUKAET
Hambonbluee yBenuyeHne Temnepatypbl. K 3TUM  KOHTaKTHbIM  3aXxumam
NpUCOeaMHAIT  NpoBOAa  MakCUManbHOro  cedeHuns.  [OnuHa  npoBoAaa,
NPUCOEOMHAEMOro K KaXOoOMy KOHTaKTHOMY 3aXMMy W pasMeLigaeMoro BHYTPWU
Kopriyca, [OOfkHa COOTBETCTBOBATb MaKCUMMaribHOMY BHYTPEHHeMYy pasmepy
(armHa guaroHanu) koprniyca. CoeguHeHuwe crefyeT BbINOMHATbL TakuMm obpasom,
4YTOObl MCMbITATENbHBLIM TOK MPOXOAMI 4Yepe3 BKIIOYEHHble MocregoBaTeflbHO
KOHTaKTHbIA 3axuM WM npoBoga. [ns BocnpousBeneHust TensioBbiX 3adopekToB OT
pasMeLLEeHMs MPOBOLOB B BUAE XIYTOB, a Takke AOf8 MOOEenMpoBaHusa Opyrnx
BO3AENCTBMA MpU  TUMOBLIX YCMOBUSAX  pasMeLlleHWss npoBoga  crepyet
rpynnupoBaThb Mo 6 LWT., NP1 3TOM AfIMHa UX 3a npeaenamm 06004k AosmkHa ObiTb
He meHee 0,5 m.

ToK, paBHbIA HOMUHANIBHOMY TOKY KOHTAKTHbIX 32XMMOB 715 KOHKPETHOro
NPUMEHEHUNA, OOIPKEH MPOXOAUTb Yepe3 nocredoBaTerbHylo Lenb. Temnepatypy
Hanboree ropsyen 4acTu U3MEpPAT MNPy YCTaHOBUMBLUMXCSA ycrioBuax. [Ong
YCKOPEHUS 3aMeHbl anbTepPHATUBHbLIX TUMOB KOHTAKTHBIX 3aXMMOB COIfacHO
npunoxeHuto E  yBenuyeHve TemnepaTypbl MO OTHOLIEHUIO K  JIOKarbHOW
TemnepaType OKpyxawwen cpeabl (T.e. Temnepatype HenocpenCTBEHHO BOKPYr
KOHTaKTHOro 3axuMa BHYTPU Koprnyca Kopobku) cregyet onpegensTb npu
Hambonee He6aronpPUATHBLIX YCIIOBUSIX.

Ecrm gna kakoro-nmbo TemnepaTypHOro kracca Heobxogumo onpeaenvtb
npeaensHoe 3Ha4YeHe MakCMManbHOM paccenBaeMon MOLLHOCTHW, NPy NpoBeaEHUN
UCMbITaHUN cregyeT MeHATb YMCIIO KOHTaKTHbIX 3axvmoB. McnbiTaHve cnepyet
NOBTOpPATbL OO0 Tex nop, noka He OyaoeT OOCTUrHyTa npegenbHas Temneparypa.
MakcumanbHylo paccemBaemytd MOLHOCTb (cM. 5.8 wu npunoxeHve E)
paccyuTbIBalOT MO CONpoTMBMEeHUO0 uenn npu Temnepatype 20 °C u TOKy, Ha
KOTOpble pacCYmUTaH KOHTaKTHbIN 3aX1M.

MpumevaHus

1 "Hamxygwmm" KOHTaKTHbIM 3aXMMOM $BIIAIETCH Takoe YCTPOMCTBO, Ha
KOTOPOM BO3HMKaeT Hanbornbluee yBernmyeHne TemnepaTypbl. IameHeHus pasmepa
NPOBOOHMKOB, MOSIOXEHNS BBOAA MNPOBOAHWUKOB, MOSIOXEHUA/reoMeTPUYECKOro
NOSNIOXEHMS KOHTAKTHbBIX 3aXKMMOB U pa3MepPOB 3aXXKMMOB BIMAIOT Ha pesyrnbTarT.

2 HoMuHanbHyt0 MakcvMarbHyt paccevBaemMytd MOLUHOCTb PacCyuTbIiBaOT MO
conpoTueneHuio npu Temnepatype 20 °C, 4TO NO3BONSET YNPOCTUTb YCTAHOBIEHUE
AOMYCTUMbIX KOMOMHAUUN 3aXUMHbIX YCTPOMCTB, MNPOBOAOB W TOKOB (CM.
npunoxeHuve E).

6.8 Pe3anctuBHbIe HarpeBaTesibHble YCTPOUCTBA U GNOKM

6.8.1 3TN UcnbiTaHMA NPUMEHAIOT A5 PE3UCTUBHBIX HarpeBaTesbHbIX YCTPOUCTB U
O10KOB, Ha KOTOPbIE PacNpPOCTPaHSTCS AOMNONHUTENbHbIE TpeboBaHms 5.9.

6.8.2 VcnblTaHusa criegyeT NpoBoAWUTL Ha obpasue UM NpoToTune PesncTUBHOIO
HarpeBaTenbHOro yCTPoNCTBa.

6.8.3 lpoBepky aneKkTpuyeckonm wusonduum obpasua wmnmM npoToTuna npoBOAAT
norpy>xeHMem B BogonpoBoaHyto Boay Ha 30 muH npu Temnepatype ot 10 °C go 25
°C, 3arem o0Opasey wM NPOTOTMN  WUCNbITHIBAOT B COOTBETCTBUM C
nepeymcneHnammn a) u b).



a) MogatoT HanpskeHve ¢ OencTByOWMM 3HavyeHnem 500 B + EUHETE%, me L7, -
HOMWHAaNbHOE HanpsikeHne 3ekTpoobopyaoBaHus. McnbiTaTenbHOe HanpskeHue
nogatoT B TedyeHrne 1 MUH, npu 9TOM 3NEeKTponpoBoasiiee NokpbiTve (CM. 5.9.7)
NMONMHOCTbIO MOrpyXeHo B BoAy. HanpsbkeHne nogarT Mexay HarpeBaTerbHbIM
NPOBOAOM Y NPOBOASALLMM NMOKPLITUEM UK, NPU OTCYTCTBUKN NOCHEeLHEro, BOLON.

Mpn Hannuum OByx nnn 6oree NPoOBOAOB, ANEKTPUYECKM U30NMPOBAHHBLIX OL4UH
OT ApYroro, HanpshkKeHne NoAdaroT Mexay Kakaow napor NPoOBOAOB U 3aTEM Mexay
KaXkablM MPOBOAOM M MPOBOASLLMM MOKPbITUEM MM Bogon. CoeanHeHus mexay
NpoBOAAMM, BKIOYASA M30NMPOBaAHHbIE COEAMHEHUS, MPU HEOBX04MMOCTH crieayeT
npepbiBaThb, HANPUMEP NapannenbHbIM HarpeBaTenbHbIM Kabenem.

b) 3mepsatoT conpoTmBReHne N3onsiunm ¢ NoOMOLLbH MCTOYHUKA NOCTOSIHHOMO TOKa
C HOMWHamnbHbIM  HanpskeHnem 500 B. HanpsbkeHne nogawT  mexay
HarpeBaTerbHbIM MPOBOAOM U METarMYECKUM NOKPbITUEM, UK, NPU OTCYTCTBUM
nocnegHero, Bogon. O6Gpasel wnM NPOTOTUMN AOSMKEH WMMETb COMPOTUBMEHUE
nsonauum He meHee 20 MOm.

OpHako B pe3nCTMBHbBIX HarpeBaTerbHbIX YCTPOMCTBaX, coaepXawmx kabenb
WM NEHTY AnMHON Bonee 75 M, CONPOTMBREHNE N30NSALNN LOIMKHO ObiTb HE MeHee
1,5 MOm:xkm (Hanpumep, aona obpasua AnmMHOM 3 M COMPOTUBMEHME U30MALUK
o6yaet pasHo 500 MOm).

6.8.4 TepmocTabunbHOCTb N30STMPYHOLLMX MaTepuanos PE3NCTUBHBIX
HarpeBaTerbHbIX YCTPOMUCTB NPOBEPSIOT Ha obpasLie unm NpoToTune, BblaepxBas
nx Ha Bo3gyxe npu TemnepaType Ha 20 K 6Gonee makcumanbHon pabouden
Temnepartypbl, HO He MeHee 80 °C, B TeyeHne He MeHee YeTbipex Heaernb U 3aTtemM
npy Temnepatype oT MuHyc 25 °C go muHyc 30 °C B TeyeHue He MeHee 24 u.
CootBetcTBMe obpasua unmM npoToTvna MpPOBEPSIOT UCMbITAHWEM LIeNTOCTHOCTU
N30Nn9LMN B COOTBETCTBUM C NepedncrieHnamm a) u b) 6.8.3.

6.8.5 McnblTaHne Ha yCTOMYMBOCTbL K yaapy NpPoOBOAAT Ha OBYX HOBbIX ObOpasuax
WM NPOTOTMNAX C MOMOLLBIO annaparta, aHanorMyHoro npegcrtasrieHHoMmy B MOK
60079-0. [1na vcnbiTaHMa MCNOMb3YKT YyO4apHY0 TOMIOBKY W3 3akaneHHOW cTanuv
nonycgepuyeckon ¢opMbl, KOTOPOW HAHOCAT yaap C aHeprven 7 wm 4 [k B
3aBMCUMMOCTWN OT CTEMNEeHn MexaHudeckoro pucka cornacHo MOK 60079-0, ecrm
TOMbKO pPE3NCTMBHOE HarpeBaTenbHoe YCTPOMCTBO MM OGnoK He 3almLLeHb
o6ono4ykon, oTBevatoLlen TpedoBaHmam MOK 60079-0.

6.8.6 /cnblTaHMe NycKOBOro Toka MPOBOAAT Ha Tpex obpasuax unm npoToTunax
XOIOAHOro pPe3nCTUBHOIO HarpeBaTenbHOro YyCTPOMCTBA, KOTOPOE MPUCOEAUHSIIOT
MO COornaLleHno C N3roToOBUTENEM UMM K TEPMUYECKON Macce, Uinm K TeNsIo0TBOAY B
Kamepe, TemnepaTypa B KOTOPOM CTabunmnsnpyeTcsi Ha YpPOBHE 3asBfEHHOW
N3roTOBUTENEM TEMMNEPATYpPbI XONogHOoro 3anycka +2 K.

Paboyee HanpshkeHve nogarT Ha obpasLbl, KOTOpble B TeYEHWEe WUCMNbITaHUS
HaxoOoAaTCA B XOSIOAHOM cpefe, Npyv 3TOM HEMNPEpPbIBHO PErnCTPUpPYOT TOK B
TeYeHune NepBov MUHYTbI MOLKIMOYEHUS.

6.8.7 WcnblTaHUa pesUCTUBHbLIX HarpeBaTerbHbIX YCTPOMCTB U Brokos
cneumanbHbIX GopM criegyeT NpoBOAUTL B COOTBETCTBUM C NPUNoXeHnem B.

6.9 UcnbiTaHUA U3ONALMOHHOIO MaTepuana KOHTaKTHbIX
3aXKUMOB



Ob6paseL, KOHTaAKTHOMO 3axuMa YCTaHaBNMBalOT, Kak MNpW 3SKchnyatauunm, u
3aTeM MpOBOAST UCMbITaHWE MaTepuana Ha TepMOCTOMKOCTb cornacHo MOK
60079-0. Tllocrne 3aBepLUEeHMS WCNbITAHUSA 3aXuMbl crieqyeT BblaepXaTb Mnpu
Temnepatype 20 °C 15 K B TeyeHne He meHee 48 4. 3aTeM B COOTBETCTBUM C
NHCTPYKUNAMN U3FOTOBUTENSA MPUCOEAUHAOT MEAHbIN MNPOBOA  MakCUMarbHO
aonyctumoro cedenus. K kaxgomy npoBoAy MNOCTENEeHHO B TeyeHwe 1 MuH
npunaralT BbITAMMBaKLLee YCuUnmne, COOTBETCTBYIOLLEE CEYEHUIO NPOoBOAA, CM.
Tabnuuy 10. MNMpoBoa He AOMKEH BbITAMMBATLCSA U3 3aXMMHOMO YCTPOUCTBA, a y3en
He [O/keH OTAEensATbCA OT BbIBOAHOMO M30nATOpa, W BbIBOAHOW W3OSATOP He
AOIPKEH UMETb TPELLMH.

lMpumeyaHve - BbiTArMBaHve npoBoda M3 MOHTaXHOW LMHbI HE [OOSPKHO
cyuTaTbCs HapylweHumemM. Ha MOHTaxHOW LWMHe criegyeT  UCMOoSb3oBaTb
OOMOSNHUTENbHbIE KOHTaKTHblE 3aXUMbl WM KpenexHble YycTpoucTBa ANd
3aKkpensnieHns 3axxuma 1 NpoBefeHNs UCTIbITaHUS.

Tabnmua 10 - 3HavyeHus ons NPOBEPKU BbITAMMBAOLLETO YCUINS



CeveHune nposoa B

Pasmep nposoaa no

BeiTarvBatowee ycunve,

MeXOyHapoaHOW cucteme amMeprKaHCKOMY H
NCO, Mm?2 nposono?:\j)vmg)xanmpy

0,5 20 20
0,75 18 30
1,0 17 35

1,5 16 40

25 14 50

4 12 60

6 10 80

10 8 90
16 6 100
25 4 135
35 2 190
50 0 285
70 00 285

95 000 351




120 250 kemil 427
150 300 kemil 441
185 350 kemil 503
240 500 kemil 578
300 600 kemil 578
350 700 kemil 645
380 750 kemil 690
400 800 kemil 690
450 900 kemil 703
500 1000 kemil 779
630 1250 kemil 966
750 1500 kemil 1175
890 1750 kemil 1348
1000 2000 kemil 1522
MpumevaHus

1 Ncnonb3oBaHbl 3Ha4eHnsa no MOK 60999-1, MOK 60999-2 n MOK 60947-1.

2 B npunoxeHun F npvBegeHo cpaBHEHNEe aMepuKaHCKOro npoBOSIO4HOIo
karmbpa ¢ MeTpuyecKkumMun pasmepamu.




7 KOHTpOﬂbeIe NPOBEPKN U UCNbITaHUA

7.1 UcnbiTaHue Ha ANEeKTPpnveCKyr npovyHoOCTb

McnbiTaHMe Ha anekTpUYecKyto NPOYHOCTb M30MSLMM MPOBOAAT COrfacHo 6.1.
[onyckaeTcsa NpoBOAUTb UCMNbITaHWUS NPU yBENMYEHHOM B 1,2 pa3a ucnblTatenlbHOM
HanpsKeHUK, HO NPU 3TOM €ro ANMTENbHOCTb A0mkHa 6bITb He MeHee 100 mc.

[MpumeyvaHue - B HEKOTOpbIX criydasix pakTuiyeckoe BpeMs UCMbITaHUA MOXET
ObiTb cBbiwe 100 Mc, NOCKOMbKYy obpasuy CO 3Ha4YMTENbHOM pacnpenesieHHON
€MKOCTbK0 MOXET MoHagobuTbCsa [LOMONMHUTENbHOE BPEMS ANA  LOCTWKEHUS
GaKTMYECKOro UCMbITATENbHOIO HANPSPKEHMS.

Ecnn pasmepbl 3a30poB 1 NyTEN yTEYEK CTPOro KOHTPONMUPYIOT MEXaHNYEeCKUM
WHCTPYMEHTOM B MpoLecce MNpou3BOACTBaA, TO KOHTPOSIbHbIE WCMNbITAHUA MOTyT
ObITb npoBedeHbl Ha cTtaTtumdeckonm ocHoBe no MCO 2859-1 ¢ gonycTuMbIM
npegenom kavyecTsa, pasHbim 0,04.

7.2 UcnbiTaHne 3NeKTPU4YeCKOM NPOYHOCTU usonaumm ans
Gatapewu

B otnmume ot TpeGoBaHun 7.1 uWCNbITAaHWE SNEKTPUYECKON MPOYHOCTU
nsonaumm ana 6atapen cregyet nNpoBoAUTb B COOTBETCTBUM C TpeboBaHUAMMU
6.6.2.

AcnbiTaHne anekTpuyeckom MpovYHOCTU um3onduum ana 6atapen cuuTaoT
YAOBNETBOPUTESIbHBLIM, €CIN conpoTuBneHme He meHee 1 MOM.

7.3 UcnbiTaHne Ha MeXXayBUTKOBOE NepeHanpsikeHue

TpaHcdopmaTopbl  TOKa  criegyeT  WUCMbITbIBaTb Ha  MEXOyBUTKOBOE
nepeHanpsbkeHne cornacHo MOK 60044-6 npu npoTekaHum no nepBuYHON 0OMOTKe
TOKa, OENCTBYOLLEE 3HAa4YEHME KOTOPOro paBHO HOMUHAbHOMY.

8 Ceptncpumkartbl Ha EX-KOMNOHEHTbLI

8.1 O6wme NnonoxeHus

MockonbKy NpUMeHeHne Ex-KOMMNOHEHTOB C MOBbILLEHHON 3awmTon "e" 4acTo
MOXET BECTU K YBENMYEHUIO TemnepaTypbl W 3a30pOB/MyTENW YTEYKKU, B
cepTudmkatax Ha EXx-KOMMNOHEHTbl [OKHbI codepxaTbCsl  Heobxoaumble
TEXHUYECKNE CBEOEHUs, KOTopble MO3BONMIM Obl OOMKHLIM 0Opa3oM OLEHUTb
npumeHeHne Ex-koMnoHeHTa B 060pyaoBaHMN.

8.2 KOHTaKTHbIe 3aXXUMbI



[lepeyeHb OrpaHMYEeHUn K KOHTaKTHbIM 3axumMaM B cepTudwmkate Ha Ex-
KOMMOHEHT [IOIDKEH CoAepXaTb CneayoLme CBeeHUs:

- CBefeHuss O TOM, KaK NpUMEHeHue crneumanbHbIX KMNeMMHbIX nepemblyek
MOXET MOBNUATL Ha 3HAYEHNE TOKa;

- CBE€leHNs O TOM, KakK NpUMeHeHue crneLlmarnbHbIX KOHTAaKTHbIX 3a)KMMOB MOXET
MOBMNATL Ha 3a30pbl U MYTU YTEYKY;

- CBeJeHNst 0 TOM, KaK pasfnyHble Crnocobbl MOHTaXa KOHTaKTHbIX 3aXWMOB
MOTYT MOBUATL Ha 3a30pbl N MYTU YTEYKMY;

- CBefeHVs O cneuuanbHOM MOHTaxe, KOTopbl MoxeT notpeboBaTbcs AnA
obecneyeHns Heo6XoANMOro CONPOTUBEHMS KPYTALLErO MOMEHTA;

- CBeeHnsi 0 Y1crie NPOBOAHUKOB, ecnv ux 6onee ogHoOro;

- 3Ha4YeHUa NpeaensLHoN TeMnepaTypsl;

- TMOBbILLEHWEe TemnepaTtypbl MpU WCMOMb3OBAHUN HOMWHANbHOMO TOKa C
NMPOBOAOM yKa3aHHOro pa3mepa;

- COMpOTMBIIEHNE Ha KOHTaKTHOM 3aXUMe C HOMMWHallbHbIM MonepeYHbIM
ceyeHneM nposoaa.

9 MapkupoBKa U MHCTPYKLUN

9.1 O6wan mapkupoBKa

HaHHble TpeboBaHusa pononHsT TpeboBaHns MOK 60079-0, koTopble Takxe
pacnpoCTPaHATCSA Ha NOBbILWEHHYIO 3aumTy Buaa "e". bykebl A, B nnn C gomiHbl
AOMOMHATL MapKMpOBKY rpynnbl I, ecnv 6b1n npoBeaeHbl UCMbITaHUS ABuUratenemn
Ha B3pbIB B COOTBETCTBUM C 6.2.3.

AnekTpoobopyaoBaHNe  OOMMKHO UMETb  Credylowylo  AOMOSHUTESbHYI0
MapKUPOBKY:

a) HOMMHarnbHOE 3Ha4YeHue HanpsKeHWss U HOMUHANbHOE 3HaYeHue ToKa Wiu
HOMWHarbHOE 3Ha4YeHe MOLLHOCTH.

MpumevaHve - Ons anekTpoobopyaoBaHns ¢ KO3(MUNEHTOM MOLUHOCTU, He
paBHbIM eanHuLe, crieqyeT ykaszaTb 0ba 3HaYeHUs;

b) ons BpalLalOLMXCS 3NEKTPUYECKMX MaLUMH 1, ecniv Heobxoaumo, AN MarHUTOB

NepemMeHHOro Toka ykasblBatoT OTHOLWEHWE {4 {11 1 Bpems g ;

C) Ona U3MepuTerbHbIX I'IpM60pOB C ToKoBeAylWMMK HaCTdMU U U3MEPUTENTbHbIX

TpaHCGOPMaTOPOB YKa3blBalOT TOK KOPOTKOrO 3amblkaHus £y ;

d) Aans ocBeTUTENbHbIX YCTPOMCTB  YKa3blBalOT TEXHWYECKME  [AaHHble
MCNONb3yEMbIX famr, HanpUMep KX SNEKTPUYECKNE HOMUHATbHbIE XapaKTePUCTUKN
W, ecnm Heobxoaumo, pa3mepbl;

€) ANns coeguHeHWn obLLIEro Ha3HayYeHUss U coeaMHUTENbHbIX KOPOOOK yKa3biBatoT
crnenyoLme xapakTepUCTUKN:

- MaKCUMMarbHO 4OMNYCTUMYH pacCenMBaeMyt MOLLHOCTb;

- 3Ha4yeHusl, JONyCTUMbIE AN Kakgoro pa3mepa KOHTaKTHOro 3axuma, Ymcrio
NPOBOAOB, UX CEYEHNE N MaKCUMalbHbIV TOK;



f) orpaHudeHua wucnonb3oBaHWs (Hanpumep, JKCrnryataumss TOMbKO B YMCTOM
cpene);

g) XapaKTepUCTUKM cCneumnarnbHbIX 3alMTHBIX YCTPOMUCTB, €CIN TakoBble TpebytoTcs
(Hanpumep, Ona  perynupoBaHus Temnepatypbl WM ONS  XKEeCTKUX MNYyCKOBbIX
YCroBUin), a Takxe ocobble yCroBusa NuTaHus (Hanpumep, oT npeobpasoBaTtenen);

h) ans 6atapein - cornacHo 5.7:

- TUN KOHCTPYKL MM 31IEMEHTOB;

- YUCIIO 3NIEMEHTOB N HOMUHAIBbHOE HarpsikeHe;

- HOMWHanNbHYIO EMKOCTb 1 COOTBETCTBYHOLLEE BPEMS Pa3psaKu.

Ecrm wmepbl  3auwmThbl, NpegycMOTPEHHble npuMedaHnem Kk 5.7.1.1, He
NPUMEHSIIOT, TO Ha KOHTeWHepe Gartapen AorrkHa ObiTb TabnmMyka ¢ HaanUCbio B
COOTBETCTBMM C NepeudncneHnem f) Tabnmubl 12;

i) ANS KOHTaKTHbIX 3aXMMOB EX-KOMMNOHEHTOB:
- XapaKTEepPUCTMKN NMPUCOEANHAEMbIX MPOBOAOB;
- HOMUHanNbHOE HanpsiXeHue.
MNpumeyvaHus

1 Ecrm NPOCTPaHCTBO AJSid MAapKUPOBKN OrpaHN4eHo, TO 3T AdaHHble NMPUBOOAT B
NMHCTPYKLUNN.

2 |_|OCKOJ'Ibe napamMmeTpbl And 3alytbl BuWga "€ MOryt OTJim4atbCA OT
NPOMbILWIEHHbBIX MapaMeTpoB, cregyet OoTaeNnTb pacCToAHMEM NapaMeTpbl

3allThbl BUOa ‘€ OT APpYyrMx napamMmeTpos,

j) ONS Pe3nCTUBHBLIX HarpeBaTerbHbIX YCTPOWCTB U OMNOKOB, Ha KOTOpble
pacnpocTpaHsATCs AOMNONHUTENbHbIE TpeboBaHuA 5.9, - paboyyto TemnepaTypy.

9.2 NAHCTPpYKLMM MO NPUMEHEHUIO

9.2.1 O6opynoBaHue, paboTaloLiee ot 6aTapeum

K kaxgon 6artapee AorpkHa npunaratbCs MHCTPYKUMA MO SKcnnyatauum wm
obcnyxmBaHuio, npeacTaBnsiemMass Ha cTaHuuMio Ona 3apsgku 6atapen. 3OTa
WMHCTPYKLUMS OOSKHA codepxaTb BCEe CBeAeHWs Mo 3apsigke, aKcnnyataumm u
obcnyxmBaHuio 6aTtapen.

MHCTpyKUMa NO 9Kcnnyatauunm [OoSpkHa coaepXaTb MO MeHbLen Mepe
criegyoLyo MHGopMaLmIo:

- HAaMMEHOBAaHWE U3rOTOBUTENA UMM NOCTaBLUMKA UIM €ro 3apermMcTpupoBaHHbIN
TOBApPHbIN 3HaK;

- 060o3Ha4eHMe Tmna anekTpoobopyaoBaHUS;

- YMCIO 3NIEMEHTOB M HOMMHArbLHOE HanpsXeHne GaTtapew;

- HOMMHarbHY EMKOCTb M COOTBETCTBYHLLEE BPEMS Pa3psaKY;

- MHCTPYKLIUKN NO 3apsiaKe;

- Aapyrme cBegeHmss o 6esonacHom akcnnyatauum 6Gatapeun, Hanpumep
OrPaHNYEHNsT OTKPbIBaHWUSI KPbILLKW NpY 3apsake, MUHMManbHOe BPEMS BblOEPXKKM
A0 3aKpbiBaHUS KPbILLKK, Y4UTbIBAsi BblAENEeHNe rasa nocrne 3aBepLUeHns 3apsiaKku;
MNPOBEPKY YPOBHS 3NEKTPONMTA, XapakKTEPUCTUKU 3JneKTpormTta v BoAbl ANs
3anofHEHMS!, MOHTa)KHOE MOJIOXKEHME.

Ecrm OGartapeto 3apsbkaloT He C  MOMOLbI CTaHOAPTHOrO  3apsgHOro
YCTPONCTBA, NPEeAHa3HaYeHHOro AN KOHKPETHOro anekTpoobopynoBaHUA, TO Ha
KOHTENHepe AomkHa ObITb HAANUCL B COOTBETCTBUM C NepeymcnieHnem g) Tabnmubl
12.



9.2.2 KOHTaKTHbIe 3aXUMbl

MHCTpYKUMM no 3KcnnyaTaumMuM [OOSPKHbl COAepXaTb MO MeEHbLUen Mepe
crefyroLyo NHopmamio:

- YCUIMUS 3aTSKKK, €CIN U3rOTOBUTENEM YKa3blBA€TCH 3HAYeHMe ycunmns Ans
3aTSHKKY;

- COOTBETCTBYWOLIAA MapKMpOBKa WM Apyrne WHCTPYKUUKW, Jarolme
pa3bsACHEHMS MO NOATOHKE M YCTAHOBKE NPOBOAOB Pa3fIMYHOIrO CEYEHUs, eCrv 3TH
JENCTBUSA HE ABNAOTCSH O4EBUOHbLIMMU;

- pekoMeHgauum MO KPENSNEHUO MPOBOAOB K KOHTAKTHbIM 3aXuMam, ecru
cnocob nx NpucoeamHeHnst He ABNSETCA O4YEBUOHbIM;

- TpeboBaHWs K yaaneHuo n3onsaunum npoBogos.

9.2.3 OcBeMTeNbHbIE YCTPOUCTBA

Kaxgoe ocBeTUTeNlbHOE YCTPOUCTBO LOSMKHO NOCTaBIIATLCA C UHCTPYKLUAMMU
no aKkcnnyataumMm (MHCTPYKUMAMW MO TEXHUYECKOMY obCnyxuBaHuio). HCTpyKunm
Mo 3KCNslyaTaumm OOPKHbI cCoaepXaTh MO KpanHen Mepe crieqyowme CBeAEHUs:

- ONa OBYXWTbIPbKOBbLIX CBETUSIBHUKOB CreayeT UCMOonb3oBaTh TOMbKO Sflamnbl
C NaTyHHbIMW LUTbIPbKaMM NMpu yCTaHOBKE UM 3aMeHe flamn.

MpumevaHne - CepunHO BbiNyCKaemble namnbl OObIYHO MMEKT faTyHHbIe
LUTbIPbKW;

- ONS CBETUMbHUKOB, B KOTOPbIX WCMOMb3YKTCA famnbl C BUMHTOBbIMU
LLOKONAMKM, MNPW YCTaAHOBKE WM 3aMeHe flamn crieqyeT MCnofb30BaTb TOMbKO
famnbl  C  U30MSAUMOHHBIM  MaTepuarioM LIOKOMsl, KOTOPbI COOTBETCTBYET
TpeboBaHuaMm K matepuany rpynnbl | no MOK 60664-1, n ¢ MUHMManNbHbIMKU NYTSAMU
YTEYKM 1 3a30pamMu.

Tabrmua 11 - TyTn yTeuykn n anekTpudeckne 3a3opbl AN BUHTOBbLIX f1aMMoBbIX
LLOKONewn



Paboyee HanpshxeHne 7, B [TyTn yTeukn 1 anekTpuieckuit 3asop,
MM
77 <63 2
63< 7 £ 250 3

MpumeyaHus

1 YKasaHHOe HanpshkeHue paccuutaHo B cooTtBeTcTBUM ¢ MOK 60664-1 un
OCHOBbBIBAETCS Ha pauuoHanmusaunm HanpskeHus nutanus. [pu onpegeneHum
HEOOXOANMBIX 3HAYEHUA NYyTEN YTEYKU U INEKTPUYECKUX 3a30pOB 3HaYEHMe
HanpsbkeHus B Tabnunue moxeT ObiTb yBenuyeHo B 1,1 pasa ¢ y4eTom ananasoHa
HOMMHasbHbIX HANPSHXXEHUIN NMPU 0BbIYHOM UCMOSNb30BaHU.

2 lNpuBeaeHHble B Tabnuue 3HadYeHUs NyTen YyTeYkn U INEeKTPUYecKmX 3a30poB
paccyuTaHbl Ha OCHOBe [Aorycka Afs MakKCMMaribHOrO HanpsXeHusi nuTaHus
+10%.

3 lMpn HanpskeHusx 10 B 1M MeHee 3Ha4YeHUs CpaBHUTESNbHBLIX WMHOEKCOB
TPEKMHFOCTOMKOCTU  HEO4OCTOBEPHbl, W OOMNyCKaeTCs  UCNOfb3oBaHue
mMaTepuanoB, He oTBevarwmx TpeboBaHUAM, NpeabsBnAEeMblIM K MaTepuanam
rpynnoi 1.

9.2.4 iBuratenu
K kaxgomy gBuraTento JorpkHa npunaraTtbCsl MHCTPYKLUMSA MO 3KchnyaTauum u
obcnyxvBaHuo. VIHCTpyKUMM MO 3KcnnyaTaumMn AOMKHbI CoAepxaTb Mo MeHbLuewn
Mepe crefyoLLyo MHopMaLnio:
- CBefeHns O nepuvogudeckoM TexHUYeckoM obcnyyumBaHuMm u Ccmaske
MO LLUMMHUKOB;
- Npy HeobxoOMMOCTM CBeAEHUS O MPOBEOEHVWM KOHTPOIbHbIX MCMbITaHWUN
N30MALUN CTEPXHA poTOopa.

9.3 NpeaynpeanTenbHas MapKupoBKa

Ecnn Ha anekTpoobopyaoBaHun crieqyeT UCnonb3oBaTh NpeaynpeanTesibHyo
MapKuMpoBKYy, TO nocrne crnoea "llpegocTepexeHne” WCnonb3yT Haanucw,
npuBeaeHHble B Tabnuvue 12, unm gpyrne ¢ aHanormyHbIM TEXHUYECKUM 3HaYEHMEM.
Heckonbko npeaynpeauTenbHbiX Hagnmucen mMoryT 6biTb 00 beaMHEHBbI B O4HY.
Tabnumua 12 - TekcT Tabnmyek ¢ npegynpeanTensHONn MapKMpOBKOW



Mepeuuncnenus || Mogpasaensi, MpeaynpeanTenbHas MapKMpoBKa
MyHKTbI,
NOANYHKTHI

a) 4.9.3a) NMPEOOCTEPEXEHNE - OTKPbIBATD,
OTKIMKOYMB OT CETU MCKPOOMACHbIE
LIEMNA

b) 4.9.3b) NMPEOOCTEPEXEHNE - OTKPbIBATD,
OTKIMKOYMB OT CETU

c) 4.9.3b) NMPEOOCTEPEXEHUE - UCKPOOTACHDBIE
LEMNA MMEKOT BHY TPEHHIOKO KPbILLKY
P30

d) 5.7.1.2 NMPEOOCTEPEXEHUE - PASBEONHATD
TONbKO BO B3PbIBOGE30OMNACHOW 30HE

e) 5.7.7 NMPEQOCTEPEXEHWUE - HE
TPAHCIMOPTUPOBATbL YEPE3
B3PbIBOOTMNACHYHO 30HY

f) 9.1 NMPEOOCTEPEXXEHWE - HE SAPAXXATb BO
B3PbIBOOMACHOW 30HE

Q) 9.21 NMPEOQOCTEPEXEHNE - CMOTPU

PYKOBO[OCTBO IO 3APAOKE BATAPEN

NMpunoxeHue A (oba3atenbHoe). MawunHbl €
KOPOTKO3aMKHYTbIM poTopoM. MeTtoAabl
UCMNbITaHUN N pacyeToB

MpunoxeHne A
(obsi3aTensHoe)




A1 CnenyeT onpedensTb MOBbILEHVWE Temnepatypbl cTatopa W poTopa,
npoucxogsiiee B HOpMarnbHOM pexume paboTbl, a Takxke B afekTpoasuratene c
3aTOPMOXEHHBIM POTOPOM.

Mo BO3MOXHOCTM crieqyeT Mpou3BOAUTL CpaBHUTESIbHbIE U3MEPEHUA Ha
aHarnorM4YHblX anekTpogBuratensax W Mmogenax C LUenbk NPOBEPKM TOYHOCTU
pac4eToB.

A.2 NoBblweHre TeMnepaTypbl 06MOTOK cTaTtopa U poTopa B HOMUHASTBHOM peXnMe
paboTbl cneayet onpeaenstb cornacHo MAK 60034-1.

A.3 loBblWweHne TemnepaTypbl B anekTpoaBuratensx ¢ 3aToOpMOXeHHbIM pOTOPOM
onpeaenstoT aKCnepMMeHTarnbHbIM NyTeM crieayowmm obpasom:

A.3.1 Korga anekTpoaBuratenb C 3aTOPMOXEHHbIM POTOPOM ELLE HaxoauTCs npu
TemnepaType OKpyXawlen cpefbl, MO4awT HOMMHANbHOE  HanpshkeHue
HOMWHAaIIbHOW YacTOThl.

A.3.2 Tok cTaTopa, U3MepeHHbIN Yepes MATb CEeKyHA, rnocrie nycka, NpUHMUMaroT 3a

Ha4arnbHbIN MYCKOBOW TOK fy .

A.3.3 T[loBbileHe Temnepatypbl poTopa (CTEPXHUM U KOSbla) W3MEPSIOT
TepmMonapamu 1 nsmepuTenbHbIMMU YCTPOUCTBaMK, C NOMOLLLIO Npeobpa3soBaTenen
TemnepaTypbl WM OpYrMx CpeacTB, MOCTOSIHHAsi BPEMEHM KOTOPbIX Marna no
CpaBHEHUIO CO CKOPOCTbIO MOBbLILLEHNA TemnepaTtypbl poTtopa. PaccmarpusatoT
HambOnbLLUYO M3 N3MEPEHHBIX TeMnepaTyp.

MpumeyvaHue - CylecTBYOWMIA rpagMeHT CKOPOCTW MOBbILIEHNA TeMnepaTypbl
B OTAENbHbIX CTEPXHAX pOTOpa 3aBUCUT OT MX PaCMOfIOKEHUS OTHOCUTESbHO
NPOCTPAHCTBEHHON TrapMOHMKM ()a304acTOTHOMO [uanasoHa HarpsbkeHus Ha
obMoTKax cTatopa. JTOT TrpagueHT, cocTaBnawowmn He MeHee 20% Aans
anekTpoaBuratenen C HU3KOM MNPOCTPAHCTBEHHOM FApMOHMKOW, MOXeT OblTb
3HauuTeneHo 6Gonblwe. Ecnn B anekTpogsuraTenb CTaHOAPTHOW KOHCTPYKL MM
NMOMECTUTb TepMornapbl BCEro B [Ba CTEPKHSA pOTOpa, HanpshkeHWe Ha KOTOopbIX
cMmelleHo no dpase Ha 90°, To yBenmyeHne HanbosbLUero N3MepeHHOro 3Ha4YeHus
nosbiweHna Temnepatypbl Ha 10% nNO3BONMUT Y4eCcTb BbLICOKYHD Temnepartypy
ntbOoro Apyroro CTEPXHS poTopa.

A3.4 B KayecTBe 3HaAYEHWsl, XapaKTEPW3YIOLLEro MOBLILLIEHNE TeMMepaTypsbl
06MOTKU, NPUHMMAIOT CpeaHee MNoBbILLEHNE TEMNEPATYpPbl cTaTopa, onpeaensemoe
C NMOMOLLIbH TEPMOCOMNPOTUBNEHUS.

A.3.5 Ecnm ucnblTaHue aneKkTpoaBuraTens ¢ 3aTOPMOXEHHbIM POTOPOM MPOBOAST
HanpsHKEeHNEM MeHee HOMMHAaIbHOrO, U3MEPEHHbIE 3HAYEHUsI creayeT yBenmimBaTb
MPOMOPLMOHANBHO OTHOLLEHUIO 3TUX HamnpsiKeHWn, B MPSMOWA 3aBUMCUMOCTU OT
nyckoBoro Toka (cM. A3.2) “ nponopuMoHanbHO KBaapaTy MOBbILLEHUS
Temnepatypbl. [lpu 3ToM cnegyeT yuuTbiBaTb 3dEKTbl HACbILUEHUS B
MarHMTonpoBodax ctatopa 1 poTopa, eCiv TakoBble UMEHTCH.

A.4. lNoBbleHe TeMnepaTypbl B afeKTpoaBUraTesniax ¢ 3aToOpMOXXEHHbIM POTOPOM
paccyMTbIBaOT CrieaytoLmmM o6 pas3om:



A4.1 Tlpn pacyeTe TemnepaTypbl KOPOTKO3aMKHYTOrO poOTOpa MOBbILWEHNE
TemnepaTypbl PacCUYMTbLIBAKOT MO 06LLEMY KONMYECTBY TENSIOThbI C Y4ETOM TENSOThI,
MOrMOLWAEMON CTEPXKHAMM N KOMbLLAMK, a TakXe TENoeMKOCTU KOPOTKO3aMKHYTOro
potopa. Heobxoaumo Takke y4uTbiBaTb BAMSIHME  CKMH-3bdekTa  Ha
pacnpegeneHne Tensa B CTePXHAX. BO3MOXHbI JONYCKM Ha TennoobMeH xenesa.

A.4.2 CKOpOCTb NOBbILLEHMS TeMNepaTypbl OOMOTKM cTatopa BO BpeMeHu S5/ f B
anekTpogBuraTene ¢ 3aTOPMOXEHHbIM POTOPOM pPacCUUTbIBaOT MO dropMyre

Af
= = abj?, (A1)

roe - NOTHOCTb HayaslbHOro NyCKOBOro TOKa, Almm 2;

@ - KOI(pUUMEHT, yduTbiBaOLMIA MaTepuan obMOTOoK, (ana megm

ta| A~

AT
a =0,0065);

£=0,85 (koathdmumeHT npuBeaeHUs, yYUTbIBAOWMIN paccenBaHne Tenna oT
NPONUTaHHbIX 0BMOTOK).

A.5 Bpems {g Heobxoammo onpeaensaTb crieayowymM obpa3om (CM. pucyHok A.1).

N3 npepenbHon Temnepatypbl C' BbIMMTAOT MaKCMMasibHY OKpYXKaHOLLHO
Temnepatypy 4 (06bidHO 40 °C) u 3HaveHwe, XxapakTepusylollee MOoBbILEHNE

Temrepatypbl B HOMWHaNbHOM pexume paboTbl, - OTpe3ok AF. Bpewms ip

onpeaendT no Nofy4eHHOM pa3HOCTM H° 1 CKOPOCTU NOBbILLEHUA TeMnepaTypbl
B afiekTpoaBuratene ¢ 3aTOPMOXEHHbIM POTOPOM (M3MEPSIKOT UMM PacCYUTbIBALOT).
[ns poTtopa n ctatopa NPoBOAAT OTAeNbHblIE pacyeTbl. HaumeHbLlee 13 aAByx

3Ha4YeHUN MPUHMMAIOT 3a BpeMs f{p AN 3neKTpogBuratenss COOTBETCTBYHOLLErO
TemnepaTypHOro Knacca.

A.6 OnekTpoaBuratenn C >XeCTKUMW MYCKOBbIMWU YCIIOBUSMW WM CHabGXeHHble
cneymanbHbIMU 3alWLMTHBIMU YCTPOUCTBaMKU (Hanpumep, YCTPONCTBaAMWU KOHTPOSS
TemnepaTypbl OOMOTOK) crneayeT WCNbiTbiBaTb C YKa3aHHbIMW  3aWMTHbIMU
yCTpONCTBaMM.

A.7 JnekTpogsuratenu, obpasytolme 6rokM ¢ npeobpasoBaTensiMu 1 3aLLMTHBIMU
yCTpoVicTBaMu, criedyeT NoABeprHyTb UCMbITAHUIO, KOTOPOE OOIMKHO NoKasaTb, YTO
B YCINOBMSAX 3KCMMyaTauuu Oroka anekTpoasuratens u npeobpasoBatens He
NPOUCXOAUT NPEBbLILIEHNS NpedenbHON TeMmnepaTypsbl.

PucyHok A.1 -'paduk onpeaeneHns sBpemeHum t(E)
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Y cnoBHble 0603Ha4YeHUs:
A - Haubornbwasa pgonyctMMas TemnepaTypa OKpyxatwlwen cpegbl; & -

TemnepaTypa B HOMUHaNbHOM pexume; £ - npegenbHas temnepatypa (4.7); ¢ -
Bpems;

1 - NoBbILWEHME TemMnepaTypbl B HOMVMHANbHOM pexvMe paboTbl; 2 - MOBbILLEHNE
Temnepatypbl cTatopa W poTopa Mpu UCMbITAHUW 3nEKTpoABUratens c
3aTOPMOXEHHBIM POTOPOM

PucyHok A.1 - 'padmk onpeaeneHns BpeMeHu ig

NMpunoxeHune B (o6s3aTtenbHoe). TunoBble
UCNbITaHUA cneunanbHbIX Pe3NCTUBHbIX
HarpeBaTesibHbIX YCTPOUCTB U O6N10KOB (Kpome
pacnpenerieHHbIX 3rfieKTpoHarpeBaTenemn)

MpunoxeHve B
(obsazaTensHoe)

B.1 Pe3ncmmBHbIe HarpeBaTenbHble YCTPOMCTBA, noaBepraemMble
MeXaHu4Ye CKOMy BO3e UCTBUIO

Mbkne  pesnCTUBHblIE  HarpeBaTernbHble  YCTPOWCTBA, Takue  Kak
HarpeBaTerbHble Kabenu M NeHTbl, He 3alMLLEHHbIE MeXaHU4eckn obOosiouKon m
oTBevawwwme TpeboBaHuAM K obornodkam, nanoxeHHsiM B MOK 60079-0, cneayet
noaBepraTb UCMbITAHUSAM Ha paspylleHne unm mnsrmb npyv HU3KOWM TemnepaType
cornacHo M3AK 60079-30-1.



B.2 MNorpyxHble pe3MCTMBHbIE HarpeBaTefibHble YCTPOUCTBA U ONOKMU
O6paseL nnm yactb obpasua Ha 14 cyT norpyxatT B BOAOMNPOBOAHYO BOOY Ha

rnyGuHy 50E|rj MM. 3aTeM COOTBETCTBME COMPOTMBIIEHUS U30NALUM UCMbITYEMbIX
obpa3uoB npeabaBnseMbiM TpeboBaHNAM ONPeaEnsoT No METOAMKE, U3TTOXKEHHOM
B 6.8.3 [mepeuncnenus a), b)].

MpumeyvaHme - ATO UCnbITaHMe He NpegHa3Ha4YeHo AN NPOBEPKU NPUrOAHOCTYU
PE3NCTUBHOIO HarpeBaTenbHOrO0 YCTPOMCTBaA MM Groka Ans UCnonb30oBaHUS B
apyrov cpege, NOMMMO BoAbl, Unu rnpu gasrieHnn cebiwwe 500 lla.

B.3 Pe3ucmBHble HarpeBaTenbHble YCTpoMCTBA MM  ONoKM ¢
rMrpocKonmMye cCKum M3onupyrowmm Marte puarom

Yactn  ycTponctBa, obecneymBaowme repMeTUYHOCTb,  MogBepratoT
Bo3genctemo Temnepatypbl (80+2) °C B TedyeHne 4eTblpex Hegenb npwu
OTHOCUTENbHOM BnaxHocTU He MeHee 90%. [Mocne aToro ob6pasey Hacyxo
BbITUPAIOT M COOTBETCTBME  COMPOTUBMEHUA  U30NALUM  NpeabABiseMbiM
TpeboBaHuAM  OnNpedensitoT  UCMbITAHMEM MO  METOAUKE, U3NOXEHHOW B
nepedncneHusx a) n b) 6.8.3, Ho 6e3 norpyxeHns B Boay.

B TexHuueckon gokymeHTauumn B cootBetcTBum ¢ MOK 60079-0 gormkHbl BbITh
yKasaHbl Npouecc 1 matepuarnbl, KOTopble crneayetr NpUMMeHATb A9 3aBepLUeHus
YNOTHEHNS1 PE3UCTUBHOMO HarpeBaTenbHOro yCTponcTBa unm 6oka.

B.4 MpoBepka npeaenbHOW TemMnepatypbl Pe3UCTMBHbLIX HarpeBaTesibHbIX
YCTPOUCTB (3a UCKITIOYEeHUeM pe3MCTUBHbIX pacnpeneneHHbIX
aneKkTpoHarpeBartesnen)

B.4.1 UcnbiTaHme npoBogsaTt B cootBeTcTBUM ¢ B.4.2, B.4.3 unin B.4.4.

B.4.2 Pe3ncmBHbIN HarpeBaTtesfibHbIA ONOK C 3aWMTHOM CUCTEMOW B
cooTBeTCTBMM C 5.9.12

VcnbiTaHne cneayet npoBOAUTb npwv BbIXOHOM MOLLIHOCTU
anekTpoobopyaoBaHUsi, COOTBETCTBYIOLLEN MOBbILWEHNIO HanpsbkeHnsa Ha 10% no
OTHOLLEHMIO K HOMWHAaNbHOMY, C Y4eTOM [Ornycka B CTOPOHY YMEHbLUeHUs A5
aKTMBHOIO COMPOTMBIIEHMS PE3NCTMBHOMO HarpeBaTesibHOro 6soka.

MpumevaHme - HarpeBaTernbHble 6r0KK C 3alUMTHOM CMCTEMON cornacHo 5.9.12,
HO MCMbiTaHHble 6€e3 3aWMTHON CUCTEMbI, MOryT ObiTb CepTUGMUMPOBaHbI Kak
anekTpoobopynoBaHME TOMbKO B TOM CIlydae, €Cfiiv BO BpeMs UCMbITaHUS
NpoBOAAT  MoaenvpoBaHue  paboumx ycroBui. B npoTMBHOM  cnyyae
HarpeBaTerbHbIN 610K MOXET paccMaTpUBaTLCS TOSMbKO Kak EX-KOMMOHEHT.

B.4.2.1 MakcumanbHasa Temnepartypa, A0MnycTMMas 3alWmuTHOU cucTe MO

MakcumanbHyo TemnepaTypy, A4ONYCTUMYIO 3alLMTHOM CUCTEMOW, ONpeaenstoT
NpU OTKMOYEHUN OOMNOMHUTENMbHBIX perynmpyowmx ycTponcTs. Ona obecneveHuns
TemnepaTypHo# CTabunbHOCTU CrnegyeT y4uuTbiBaTb MOCTOSIHHbIE BpPEMEHU
AaTYMKOB TEMMEPATYPLI.

B.4.2.2 3awmutHasa cuctema, namepsirowas Temrnepatypy U He MeHee OAHOro
napameTpa

MakcumanbHyto Temnepatypy onpegensior cornacHo B.4.2.1 ¢ yyetom
Hanbonee HebNaronNPUSTHbLIX YCIOBUI, AOMYCTUMbIX YCTPOMCTBOM(aMn) N3MepeHus
apyroro(nx) napameTtpa(os).



B.4.2.3 3awmtHaa cuctema, usMepsiowaas ApPYrom napameTp, Kpome
TeMne patypbl

MakcumanbHylo  Temnepatypy  OnpegenstoT € y4eToM  Hambonee
HebnaronpuATHbLIX  YCNOBWK, OONYCTUMbIX YCTPOMCTBAMU W3MEPEHUs ApYyruxX
napameTpoB.

B.4.3 Pe3nucmBHbIN HarpeBaTenbHbIA  ONIOK  CTAaOMNU3NpPOBaHHOM
KOHCTPYKLIMK

O6paseL UcnbITbIBAOT B CaMblX HEGNAronpUATHbLIX YCIOBUAX, 0603HAYEHHbIX
N3roTOBMUTENEM U MPU3HAHHBIX TAKOBBLIMW MUCMbITAaTENbHLIM BEAOMCTBOM. YCIOBMS
NCNbITaHWA NPegyCMaTpUBaloT HYNEBOW pacxod v He3anonHEHHbIN TpybonpoBog
unn pesepsyap. VcnbiTaHne nNpoBOAAT NPU BbIXOQHOW TEMSIOBOW MOLLHOCTM MO
B.4.2.

Mogenupyemble paboumne ycrioBusa MoryT 6biTb COrfacoBaHbl UCMbITaTENbHOM
opraHuM3aLmen ¢ U3roToBUTENeM.

B.4.4 HarpeBatenbHoe YCTPOUCTBO, obnaparolee CBOMCTBOM
CaMOOrpaHM4YeH1A TeMne paTypbl

Ecrm ncnbityembin obpasel npeactaBnsieT cobon kabenb unn neHTy, TO
obpasel ammHon 3-4 M NIOTHO CBOPAYMBalOT B Chvparib M NOMELLAT BOBHYTPb
0b0MoYkM M3 TEPMOU3ONMPYIOLLEro MaTepuana, CrnocoOHOro BblAepHUBATb
pa3BMBaeMylo Temnepartypy.

O6onovka pgomkHa ObiTb aguabatHoW. [Ona u3MepeHuss MakcumarbHOW
TemnepaTtypbl MOBEPXHOCTU MCMbITYeMOro obpasua K HemMy KpensT Tepmornapbl.
3atem npu HavanbHon Temnepartype obpasua, paBHon oT MuHyc 20 °C go £3 °C,

Ha Hero nogarwT HanpsXXeHue 1,1Unarj %, noka He GygeT AOCTUrHYTO TEensoBoe
paBHOBECHE.

3aTtem Heobxo4MMO onpefeniTb MakCUMarnbHyo TeMnepartypy.

[pyrve Tunbl pPe3UCTMBHBIX HarpeBaTeNlbHbIX YCTPOWCTB, KOTOPbIM TaKxe
npucylle CBOMCTBO CaMOOrpaHWYeHusi, crnegyeT MWCMbiTbiBaTb aHamnorm4yHo B
COOTBETCTBYHOLLEN 060MOYKE.

NMpunoxeHune C (cnpaBo4Hoe). MawunHbI C
KOPOTKO3aMKHYTbIM poTopoMm. TennoBas
3awumTa

MpunoxeHne C
(cnpaBo4Hoe)

C.1 B HacTosIlLLEM NPUNOXEHUWN NpVBEAEHA AOMNOMNHUTENbHas WHdopMauumsa Ans
notpebutens, nomMorarolias npv BbiGope 3alMTHLIX YCTPOWCTB U, B YaCTHOCTW,
NnpuBedeHbl TPebOoBaHUS K MOHTaXy, OTNMYaloMECH OT MPUMEHSIEMbIX O5s
MPOMbILLUMEHHbIX YCTAHOBOK UM AOMNOSHSIOLLNE UX.

C.2 lNpun obcnyxvBaHum AN BbINOMHEHMA TpeboBaHuin 4.7.4 MOXHO MCMNOSb30BaTb
3alMTHOE YCTPOMUCTBO OT neperpyskm ¢ obpaTHbIM OTCYETOM BpPEMEHU
3anasgblBaHus (Hanpumep, cTtapTep ANs MpSMOro nycka ¢ pene OT TEnnoBOK
neperpy3ku), Ho NPY yCroBMKM, YTO 3aLLMTHOE YCTPONCTBO OTBEYAET pekoMeHaaLmum
C.3.



C.3 3awuTHOE YCTPOMCTBO OT neperpyskMm C oOOpaTHbIM OTCYETOM BpPEMEHU
3anasgbiBaHuss  OOIPkKHO — obecneumBaTb He  TOMbKO  KOHTPOMb — TOKa
aneKkTpoABuraTens, HO W OTKIOYEHME JreKTpoaBuratens C 3aTOPMOXEHHbLIM

pPOTOPOM B TeYeHne BpemMeHu ig . B pacnopsikeHnn nonb3oBaTens OOIMKHbI ObiTh
rpadmvkn  3aBUCMMOCTU  "TOK-BpeMsi" C yKa3aHMeM BpeMeHu 3anasgblBaHus

cpabaTbiBaHus perne oT Neperpyskun Kak yHKLMN OTHOWEHNS £ f {1 .

lpadmk [ormkeH OTpaxaTb 3HA4YeHMs BpPeMeHW 3anasgblBaHust  Ans
HenporpeToro Asuratens npu Temnepatype okpyxawowen cpegbl 20 °C n ang
KpaTHOCTM MyCKOBOro Toka oT 3 Ao 8. Bpemsa oTknoveHus anekTpogsuratenst ot
CeTn 3aWMTHbIM YCTPOMCTBOM AOSDKHO OTNiM4atbCs He Gonee yem Ha +20% ot
Ha4EeHHOro BpeMeHU 3anasblBaHus.

C.4 [Ina nocTostHHO Ob6Cny>XMBaeMbIX 3NIEKTPOABUraTeNien, He YacTo 3anyckaeMblX
N He HarpeBaloWMXCs, AOMNOSMHUTENbHO npuemnema 3awmTta OT neperpysku c
MOMOLLBID yCcTpoMcTBa C ob6paTHbIM OTCYETOM BpPEMEHM 3anasgblBaHusi.
QrekTpoasuratenm C >XeCTKMMU MYCKOBbIMW YCHOBUSMW M 4aCTbIMU NycKamu
MCMOMb3YIT TOMbKO MPU  HanmMumMM COOTBETCTBYIOLLMX 3aLUMTHbIX YCTPOUCTB,
NpeaoTBpaLlaloLLmMX NPEBbILLEHME NPeaenbHON TemMnepaTypbl.

[MyckoBble YCMNOBMSI CUUTAKOT XECTKMMM B TOM Crlydae, Korga 3awuTHoe
YCTPOWUCTBO OT Meperpyskn ¢ obpaTHbIM OTCYETOM BpPEMEHU 3anasfblBaHus,
BblOpaHHoe cornacHo C.3, OTKMYaeT anekTpoasuratenb OO TOro, Kak OH
AOCTUraeT HOMUHanNbHOM ckopocTu. Kak npaBwuro, 3T0 NpoucxoguT, ecnm obluee

BpeMsi nycka npesbllaeT B 1,7 pasa Bpems {g .

NMpunoxeHune D (cnpaBo4HoOe). PeauctuBHbIe
HarpeBaTeribHble YCTPOUCTBA U ONOKMW.
JononHuTenbHasa 3nekTpuyeckan 3awumTa

MpunoxeHne D
(cnpaBo4HOe)

D.1 Uenb

[lononHuTensHOM 3alwpmTon OT CBEPXTOKA B 3NIEKTPOTEXHUYECKOM U3Lenu
ABNSETCA OrpaHmyeHne adhdekTa HarpeBa M UCKMKOYEHNE BO3MOXHOMO AYroBOro
Npobos 3a cYHET HEMPaBUIIBHOMO 3a3eMSIEHUS N TOKOB YTEYKM NPU 3a3eMSIeHUN.

D.2 MeToA 3alumThI
MeToq 3aumTbl 3aBUCMT OT TuNa CUCTEMbl 3a3emrieHust (onpegeneHus
npveegeHsbl B MOK 60364-5-55).

a) cuctembl TT n TN

CnenyeT ncnonb3oBaTb 3alLMTHOE YCTPOMUCTBO, paboTaroliee OT OCTaTOYHOro
TOKa 1 UMetoLLee HOMMHAIbHbLIM OCTaTOuHbIN pabouunn Tok He 6onee 100 MA.

MpegnovTteHne crnefyeT otaaBaTh 3aLMTHBIM YCTPOMCTBAM C HOMWHArbHbIM
ocTaToYHbIM paboyunm Tokom, paBHbiM 30 MA. Y Takoro 3almTHOrO yCTPOMCTBa
MakCuMMarnbHOe BpeMsi OTKIMYeHUs OT ceTu He npeBbiwaer 100 mMc npwu
HOMWHaIIbHOM OCTaTO4YHOM pabovem TOKe.

MpumeyaHus

1 B TMnoBom criydae ata cuctema byaeT npepbiBaTb BCE He3a3eMrieHHble dasbl
NpW TOKE OTKIIOYEHNSI OT CETU, paBHOM mnn 6onee 30 MA.



2 [ononHuTenbHass MHGOpMaUMA O 3alMTHBIX YCTPOMCTBax, paboTawwmx oT
ocTaToOYHOro Toka, npueegeHa B MOK 61008-1 [8].

b) cuctema IT
YCTPOMCTBO KOHTPOMSA M30MSAL MM UCNOMb3YIOT AN NpepbiBaHUSA NMUTaHUS, eCnv
conpoTuenenne nsonsaumm He 6onee 50 OmM/B HOMUHANBLHOIO HaNPSXXEHUS.

NMpunoxeHune E (cnpaBo4yHoe). KomOuHauumn
3aXNUMHbIX YCTPOUCTB U NPOBOAOB ANA
coeAUHEeHUMN obLero HasHa4YeHNa u
coeaAUHNTENbHbIX KOPOOOK

MpunoxeHne E
(cnpaBo4Hoe)

MpumevaHne - B HacToAWEM MPUIOXEHUN MPUBEAEHbl AO0MNOSNHUTENbHbIE
cBeJeHud no OBYM MeTodam orpeferneHns HOMUHAlbHbIX XapakTepUCTUK Ons
CoeaNHEHNI ODLLEro Ha3HaA4YeHNs1 U COeANHNTESbHBIX KOPODOK.

E.1 O6wme nonoxeHun

B 6onblwMHCTBE TUMNOB 3MEKTPOOBOPYAOBaHMS MCTOYHUMKOM Tenna siBnseTcs
4YeTKo onpeaenieHHaa 4acTb anekTpoobopynoBaHua. OQHaKO B COEAUHEHMAX
0o6LLUero Ha3Ha4YeHNa U COEANHUTENBbHBIX KOPOBKax OCHOBHbIM UCTOYHMKOM Tenna,
KaK npaBurio, ABNSTCA kabenu, npucoeguHAeMble K 3aXumam, a He CaMun 3aXUMbl.
OTOT (paKkT cnegyer yduTbiBaTb MNPU  YCTAHOBIIEHUM  COOTBETCTBYHOLLEIO
TemnepaTypHOro Kracca coefuHeHun oblero HasHadYeHuss U COoeaUHUTESNbHbIX
KOpPOOOK.

MakcumanbHoe noBbILEHNe TemnepaTypbl BHYTPW KOpryca TakoW KOpOOKM
3aBUCUT OT OBYX (PaKTOPOB: MOBbIWEHUS TemnepaTypbl OTAESNbHbIX KOHTaKTHbIX
32XMMOB M NPOBOAOB M OBLLEro YMcra 3aXXMMoB M NMPOBOAOB BHYTPU KOpnyca, Y4To
BedeT K TMOBbILWEHWMIO TemnepaTypbl B Kopriyce W TemnepaTypbl OTAESNbHbIX
32XMMOB Bbllle OMYCTUMOW. M3 BCEX KOHTAKTHbLIX 3aXUMOB, PaCnoOSIOXEHHbIX B
Kopryce, Ana wnnocTpauum BblbpaHbl: Hanbornee HebnaronpusiTHbIA BapuaHT
KOHTaKTHOro 3axuma (CMm. 6.7), COOTBETCTBYHOLUMA MPOBO4 C MakCUMaribHbIMM
HOMMWHarbHbIMW XapaKTEPUCTUKaMM U Hamborbluee MNOoBbILEeHNe TemnepaTypbl
BbllLe OONYCTUMOW AN KOHKPETHOro coeAunHeHus. [onyckaeTca UCnofb3oBaTb
NoBON KOHTAKTHbIM 3aXMM, TeMrnepaTypa KOTOporo noBbilLaeTcs 4o 6onee HU3KOro
3Ha4yeHus1, Yem TemnepaTtypa Hambornee HebNaronpUATHOIO BapuMaHTa KOHTAKTHOMO
3axKmMma.



E.2 MeToa onpeaeneHus MakcMMaribHOW pacceBae MOU MOLLIHOCTU

MakcumanbHyl0  HOMWHaNbHYO pacCevMBaeMyld MOLUHOCTb  OnpeaensitoT
cornacHo 6.7 Ha Hambonee HebnaronpUATHOM BapuaHTe KOHTAKTHOro 3axuma. [Ans
COOTBETCTBYIOLLEro TemrnepaTypHOro Kriacca Kopryc MOXeT copepxatb roboe,
BMMOTb [0 MaKCUMamnbHOro, YUCMO 3aXMMOB, [AOMNyCTMMOE  (M3NYECKUMM
pasmepamu Kopriyca, npu ycroBum, YTO HE NPOUCXOANUT NPEBbLILLEHNS LOMYCTUMOIO
npegena MakcMManbHOM paccemBaemMon MowHocTh. [lpu 3Tom Hambonee
HebnaronpuATHLINA BapuMaHT KOHTAKTHOMO 3aXMMa MOXET BXOAWTb UMM HE BXOAUTL B
YUCIIO 3TUX 3AKMMOB.

[ns KaXgoro KOHTAKTHOrO 3avMMa pacCcevBaeMyto MOLLHOCTb pacCyuTbiBaloT
MO MaKCMMarbHOMY TOKY, MpPOXOAsLLUEMY 4Yepe3 Hero, M No COMPOTUBIIEHMIO MpU
Temnepatype 20 °C [gna  KOHTaAKTHOrO 3ayuMa WM COOTBETCTBYHOLLErO(MX)
nposoga(oB). [NpegnonaraeTcs, YTO ANMHA Kaxaoro nposofa oT kabensHoro BBoaa
A0 KOHTaKTHOro 3axuma paBHa MOfioBMHE MaKCMMaribHOrO BHYTPEHHEro pasmepa
Kopnyca (TpexmepHasi AnaroHarnb kopryca), TO eCTb ANMHY NpoBoAa OT KabernbHOro
BBOOA [0 KOHTAKTHOIO 3a)KMMa MPUMHUMAOT pPaBHOW MONIOBMHE ANMHbI NMpoBOAa
MeXOy KOHTaKTHbIMU 3aXMMaMu, ucnonb3yemoro B 6.7. Cymma paccemBaeMblix Ha
OTOENMbHbIX  KOHTAKTHbIX  3a)XumMax  MOLUHOCTEW  npeacTaBngeTr  obuiyro
paccenBaeMyto MOLUHOCTb AOS99 JaHHOW KOHdMrypauum 1M OaHHbIX YCIOBUA LiEenu.
Ob6wasn paccenBaemasi MOLLHOCTb HE OOIPKHA NPEBbLILATL 4OMYyCKaemMoro npegena
MaKCMMarnbHOM paccenBaemMon MOLLHOCTMW.

MpymeyaHve - [Ina ynpoLUeHMs pac4eToB Npu yCTaHOBKE B cepTudmkare Ha Ex-
KOMMOHEHT AofpkHa ObiTb Tabrnmua 3HaA4YeHU COMPOTMBIIEHUA ONS KOHTaKTHbIX
3axxmmoB npu Temnepatype 20 °C.

E.3 MeTon onpepeneHusa Ana Kaxnoro pasmepa coeMHUTENbHON KOPOOKU

B kayecTBe anbrepHaTMBbl TOYHOMY OrnpefeneHnto 3HaYeHUs MakCUMaribHOM
paccevMBaeMon MOLLHOCTM [OMNyCKaeTCa yCcTaHaBnMBaTb [ONS Kaxgoro pasmepa
COeANHUTENBbHOM KOPOBKK psag, 3HAaYEHUI, BKIloYas 4OMNYCTMMOE YMCIIO KOHTAKTHbIX
3aKMMOB, CEeYEHNE NPOBOAA N MakCUMarbHbIA TOK. [py HanMMumM psiga coveTaHum
3TUX 3Ha4YeHun nx ygobHee npeactaBuTb Tabnvuen.

MakcumansHoe YMcro NpoBOAOB - B 3aBMCUMOCTU OT MOMEPEYHOro CeYeHns u
AO0MYCTMMOrO 3HAYE€HWUSI NOCTOSIHHOMO TOKa.

Mpymep Tabnuubl 4Na onpeaeneHns pasMepoB COeANHUTENBHOW KOPOOKM Ans
KOHTaKTHbIX 3aXMMOB/NPOBOAOB NpUBEAEH Ha pUcyHke E.1

PucyHok E.1 - lTpumep onpeneneHus pasamepa coeauHUTENbLHON
KOPOOKM ANsA KOHTaKTHbIX 3aXXMMoB/NpoBOAOB



Tok, A MonepeqHos CEHNEHIE, MM
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3aXHMMOB

MpumedvaHun

1 Bee exofAWde NPoBoAa W BHYTPEHHWE NAHWM CUMTAKTCA NPOBOAEMMK, COSAMHEHWA HA KOPMYS NPOBOLE MM
HE CYMTAKTCH.

2 Mpw NoNbL30BAHWKM HACTOAWEA TaBnuuel QoNyCKaeTes YYMTLIBATE HOMWHANEHBIA dhakTop oaHOBPEMEHHT-
CTH  Hampyam comacHo M3K 604391 [9]. JonyckaeTecs WCNoNb3I0OBATE KOHTAKTHLIE 384MMbl PasHONo paimepa c
LensiMy PasHore NONEpedHon CeueHUA W PasHBIMM 3HaYEHWAMMK ToKa, TOMBKO 8CnK 3HadYerun Tabnuubl Menonbay-
KITCA B COOTRETCTEY HLLMX COOTHOLEHKHSX.

& NononHuTensHo noboe dueno.
B) NorsHo BbiTh ONpeaeneHo WaraToBUTENEM (C PacHETOM NOBLILEHAR TeMNepaTypbi).

MonepevHoe ceueHWe, MM Tok, A Yucno MenonbaoBaHue
1.5 10 20 (13 40) =50 %
2.5 20 3 (na 16) =333 %
4 25 2 (na 18) =117 %

Beero < 100 % =050 %

PucyHok E.1 - MNpumep onpegeneHns pasmepa CoeanHUTENbHOM KOPOBKKN Ans
KOHTaKTHbIX 3aXKMMOB/NPOBOL0B

NMpunoxeHune F (cnpaBo4Hoe). [MonepeyHoe
cevyeHne MeaHbIX NPoBOAOB


/picture/get?id=P03F8&doc_id=1200096291

Mpunoxenne F
(cnpaBo4Hoe)

Tabnvua F.1 - CTaHgapTHble ceveHus MeaHbIX NPOBOAOB



CeyeHune no
MeXayHapoaHOW

cucteme NCO, mm2

CpaBHeHuWe pa3mepoB NpoBoga Nno aMepukaHCKoOMy
npoBosioyHoMy Kanmbpy AW G/kemil n metprnyeckunx
pa3mepoB

CpaBHeHue pasMepoB

OKBUBArneHTHOe ceYeHne

npoBo4a no B METPUYECKON CUCTEME,
amepuKaHCKOMY M 2
NPOBOSIOYHOMY Kanmbpy
AW G/kemil
0,2 24 0,205
- 22 0,324
0,5 20 0,519
0,75 18 0,82
1 - -
1,5 16 1,3
2,5 14 2,1
4 12 3,3
6 10 5,3
10 8 8,4
16 6 13,3
25 4 21,2
35 2 33,6
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NMpunoxeHne G (cnpaBo4Hoe). OueHkKa
noTeHUManbLHOro puckKa paspsga B ooMmoTke
ctatopa. PakTopbl pyUcKa BocnfiameHeHus

Mpunoxenne G
(cnpaBo4Hoe)

Tabrmmua G.1 - OueHka pucka BO3MOXHOCTU 3MEKTPUYECKOro paspsiga 0OMOTKM
ctaTopa. ®akTopbl pUcka BoCMaMeHeHust



HanmeHoBaHWe napameTpa 3HayeHue (xapakTepucTumka) dakTop
pvcka
HomMmunHanbHoe HanpsxeHue, KB OT16,6 no 11 4
OT13,3006,6 2
Ot 1p003,3 0
CpefHsasa YacToTa 3anyckoB npu Bonee ogHoro B yac 3
aKcnnyarayum
Bonee ogHoro B cyTkn 2
Bonee ogHoro B Heaento 1
MeHee ogHoro B Hegento 0
[MpoMeXxyTOK BpeMeHN Mexay Csblwe 10 net 3
aeTanbHbiMu nposepkamu (cMm. MOK
60079-17 [4], Tabnmua 1, Tvn D)
Ot 5p8010 net 2
Ot 2p05ner 1
MeHee 2 net 0
CteneHb 3awmThl (IP) Hupke P44 &) 3
IP44 v IP54 2

IP55




Bbiwe IP55 0

Y cnoBua okpyxatoLlen cpefbl Ou4eHb 3arpsi3HeHHas U 4

BraxHas cpenaty

BHe nomelleHus, 6eperosas 3
30Ha

BHe nomelleHus B opyrom 2
MecTe

BHe nomelleHusi, YncTole 1
ycroBusi

B uncTom n cyxom 0
NOMELLIEHUU

3 TonbKO B 4YWCTOW Cpeae W npu perynsipHoM OGCINyMBaHWM OBYYEHHbIM
nepcoHasiom (cm. 5.2.1).

b} PacnonoxeHne B o4eHb 3arpsi3HEHHOW M BraXkHOW cpefe 03HavaeT, uTo
obopyaoBaHMe MOXET HaxOAMUTbCHA B YCIOBUSIX 3aTOMMEHMS UMM Ha OTKPbITON
nany6e MopcKux nnaTcopm.

daKkTopoM pucKa BOCMNIAMEHEHUS SBMAETCA CyMMa (PaKTOPOB AN KaXKOoro
napameTpa. Ecnn daktop pucka BocnnameHeHus OGonblie 6, nonb3oBaTenb
AOIPKEH paccmaTtpvBaTb BO3MOXHOCTb MPUMEHEHUS  AOMOSHUTESNbHBIX  MEp,
ONUCaHHbIX B UHCTPYKLMAX (CM. 5.2.7).

NMpunoxeHune H (o6sa3aTtensHoe). Mopanok
ucnbitTaHusa namn T8, T10 n T12

Mpunoxexne H
(obsasatensHoe)

H.1 UcnbiTaHna acMMMeTPUYHbIM UMMYNbCOM



H.1.1 O6wme nonoxeHusn

Myckoperynvpytoume annapatbl (MPA) AOMWKHbI MMETb COOTBETCTBYHIOLLYIO
3aumTy ons npefoTBpalleHns neperpeBa LOKOMS fiaMnbl B KOHLE Cpoka Cryxbbl
namnel. MakcumarnbHasi KaTtogHasi MOLUHOCTb MpU NPOBEAEHWUM MUCMbITaHUA He
porvkHa npesbiwatb 10 BT.

H.1.2 NMopsaaok ucnbiTaHUn
Cxema anekTpuyecKkmx coeqmHeHnn nsobpaxeHa Ha pucyHke H.1.
MPA pomkeH 6bITb NpucoeanHeH K J2, a namna - Kk J4.

a) YcrtaHoBuTb nepekntodatenm S1 u S4 B 3aMKHYyTOe MNOMOXeHue, a
nepeknovatens S2 - B nonioxeHue A.

b) Bknountb ncneityembint MNPA n gatb namne (namnam) HarpeTbCs B TeyeHue 5
MVH.

c) 3amkHyTb S3, pasomkHYyTb S1 1 nogoxaatb 30 c.

d) OnpegenuTb Ccymmy cpedHerd MOLUHOCTM pacCeuBaHWs Ha pesucTopax
mowHocTn R1A-R1C n R2A-R2B u 3eHepoBckunx anogax D5-D8.

MpumeyvaHme - Takyto MOLHOCTb CrneayeT onpeaensTb Kak cpegHee 3HaveHue
HanpshkeHUsT MeXOy KOHTaKTHbIMM 3axumamun J5 n J6, YMHOXEHHOe Ha TOK,
npoxogaumi ot  J8 k J7. HanpsxeHne cregyetr u3MepATb  OaTYMKOM
AndbdbepeHLnanbHOro HaNpsKeHUs!, TOK crieayet U3MepsaTb 4aTYNMKOM NOCTOSTHHOMO
Toka. [1na BbINOMHEHNss OYHKUWA YMHOXEHUS] U BbIYUCNEHNST cpeaHero 3HadeHus
AonyckaeTcs mMcnonb3oBaTbh UudpoBon ocuunnorpad. Ecrnm MNMPA pabotaeT B
NepuoanYeCcKoM pexume, MHTepBas yCpeaHeHUs OOSPKEH MOKPbIBaTb Lenoe YMCrio
UMKIoB (Kaxabl uukn obbldyHO anmtcsa 6onee 1 c¢). Hopma otbopa u ymcno
o6pa3uoB, UCMNOMb3yeMbiX MpU pacyeTax, AOMKHbl ObiTb AOCTATOYHLIMU, YTOOLI
NCKITIOYNTb OLLMOKKN OT HaroXeHUs1 CNEKTPOB.

Ecrm  mn3mepeHHaa  MoWwHOCTb  cocTaBnser 6Gonee 10 Br1, TO
NyCKOperynupyrowmin  annapat He npowen  UCMbITaHus W UCNbITaHUS
OCTaHaBIMBatoOT.

e) Ecrm uenb 3awmtbl oTkmouuna namny, NPA cnegyet BKMOYMTL 3aHOBO
(3aMKHYTb S1).

f) PasomkHyTb S4 1 S1 1 nogoxaats 30 c.

g) Tak Xe, Kak ykasaHoO B nepeducneHun d), onpegenutb CymMMy cpenHen
MOLLHOCTM pacceuBaHuss Ha pesnctopax MolHocTn R1A-R1C n R2A-R2B un
3eHepoBckux anogax D5-D8. Ecnm namepeHHasa MoLHOCTL cocTaBnsieT 6onee 10
BT, To NPA He npoLuen ncnbiTaHnsa N UCMbITaHUs1 OCTaHaBMBAIOT.

h) Ecrm uenb 3awmtbl oTkmoumna namny, MNPA crnegyeT BKAKYUTL 3aHOBO
(3aMKHYTb S1).

i) 3aMKkHYTb S1 1 S4.
j) YcTaHoBUTL S2 B nonoxeHve B.

K) MNoBTOpUTL AencTBuA ¢ b) no g).
MPA gorkeH BblaepxaTb UCMbITaHWE B NOMNOXeHUN A 1 nonoxeHun B.



[) OAna MNMPA ons Heckomnbkux flamn crneayeT noBToOpuUTb AencTBus ¢ a) no k). MNMPA
ANS HECKOMbKMX flamn OOSMKEeH BblAepXaTb UCMbITAHMSA MPU KaXOoM MOSOXeHUN
namnol.

m) [PA, koTopble npegHasHayeHbl Ans paboTbl C fnamMnamMu pasHbIX TUMOB,
cnegyeT UCnbITbiBaTb C FlaMnon Kaxaoro Tvna. NoBTopuTb AencTeud ¢ a) no ).

PucyHok H.1 - Cxema ucnbiTaHUsi aCUMMETPUYHBLIM UMMYNbCOM
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PucyHok H.1 - Cxema mcnbiTaHUs acMMMETPUYHbLIM UMIMYSbCOM
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Mpumeyanue - MT Q1 gorkeH 6bITb BKMOYEH B TedeHMe 3 MC U BbIKIIOYEH B
TeyeHne 3 Mmc, Korga S4 3aMKHYT, W BKIMOYEH B TedeHne 27 MC U BbIKMHOYEH B
TeyeHue 3 MC, Korga S4 pasoMKHYT.

[MepeyeHb MaTepuanoB UM TEXHUYECKUX XapaKTepUCTUK TpaHcdopmaTopa
npeactaBneH B MOK 61347-2-3 (npunoxenue K). [pyrme  anemeHTbl
TpaHcdopmatopa C  NOAOOHbIMW  (DYyHKLMOHAMNbHBIMW  XapakTepucTUKamm
A0NyCTUMBI.

H.2 UcnbiTaHMA acMMMe TPMYHOMN MOLLHOCTLIO

H.2.1 O6wme nonoxeHun

MPA [OOMKHBI MMEeTb COOTBETCTBYIOLLYIO 3awmTy ANd  nNpefoTBpalieHus
neperpeBa LOKOMA famnbl B KOHUE Ccpoka cnyx0bl namnbl. MakcumarnbHas
KaTo4Has MOLLUHOCTb MpY NPoOBeLEHUN UCMNbITAaHUM He OOorpkHa npesbiwats 10 BT
npu TemnepaTtype ramnbl, SBMAOWENCS MNokasaTefbHON  MakCMMarbHOW
TemnepaTypbl dKCnyaTayun.

H.2.2 NMopsaaok ucnbiTaHUn

Cxema anekTpuyeckux coeanHeHun npueeaeHa Ha pucyHke H.2, a 6nok-cxema
- Ha pucyHke H.3. KpariHe BaxHO, 4YTOObl MHOYKTMBHOCTb pe3ncTopa Obina Kak
MOXHO MeHbLLE (OMUYECKUIN PE3NCTOP) B CBA3U C BbICOKOW YaCTOTOW AaHHOWM LiENW.

a) YctaHoBUTb nepekntodatens S1 B nonoxeHne A.
b) YcTaHoBuTb conpotmeneHune pesmctopa R1 Ha 0.

c) Bknountb ucnbityembint MPA 1 gate namne (namnam) HarpeTbCa B TeyeHune 5
MWH.

d) BeicTpo yBenuuutb conpoTuBreHve pesuctopa R1 (B TeyeHue 15 c), noka
MOLLHOCTb paccevBaHus pe3uctopa R1 He OOCTUTHET 3HaYeHus UcChblTaTerbHON
mowHocTn 20 BT (ecnm TpebyeTca gononHuTenbHas HacTponka pesucTtopa R1 B
TedyeHue nepsbix 15 ¢):

- ecrm lNPA oTknovaeTca A0 OOCTUXEHUS UCMbITaTeNbHOM MOLLUHOCTU WK
nocrne AOCTWXEHUA UCMbITaTeNlbHON MOLUHOCTM, crefyeT MNpOBECTUM MOBTOPHbIE
ncnoitaHma [MPA, 4Tobbl HarnNsgHO MokasaTb, YTO MakCUMarbHO [OOoMnycTMMas
NpOAOIPKUTENbHAA MOLLHOCTbL MeHee unm pasHa 10 BT;

- BbICTPO yBENMMUUTL conpoTuBreHne peauctopa R1 (B TedyeHne 15 ¢), noka
MOLLHOCTb paccevBaHus pesuctopa R1 ctaHeTt pasHon S BT;

- ecrnm Yyepe3 2 MyH PA He OTKMIOYUTCS, OCTaHOBUTb UCMbITaHUS U MOBTOPUTL
NX C YBENMUYEHHBLIM CONPOTUBIEHNEM Ha R1;

- NpoJorpkaTb  MOBTOPATb  WUCMbITAHMS C  MOBbLIWEHHLIMW  3HAYEHUAMU
conpotmBrneHnss Ha R1, noka He 6ygeT AOCTUrHyTa HamMevyeHHasi MOLLHOCTb
pacceunBaHusa 10 BT (Tpex-4eTbipex NOBTOPEHUI JOCTATOYHO).

e) Ecnm yepes 2 muH MNPA He OTKIMIOYUTCS NPU MOLLHOCTY MeHee unm pasHoun 10 BT,
To [NPA He npowen ucnbiTaHa U UcnbiTaHua He npopospkaroT. Ecrm TPA He
OTKMIOYaeTCss Mnpu UCNbITaHMM B COOTBETCTBUMM C nepedncrnieHnem d), Ho
orpaHn4mMBaeT MoLHOCTb R1 00 3HavyeHns mMeHee mucnbliTaTenbHOM MowHocTu 20
BT, cnegyetr yctaHoButb R1 B nonoxeHue, npu KoTopoMm obecneymBaeTcsa
MaKcuMarnbHasi MOLLHOCTb.



f) Ecrm npu npoBefeHUn UCnNbITaHUS B COOTBETCTBUM C nepedncrieHnem d) 6bimo
pocTurHyTo 3HadveHne 20 BT, cnepyet nogoxpartb 15 ¢. Ecrm npu nposeneHun
NCMbITaHMA B COOTBETCTBMKU C nepeymncrieHnem d) He Obifio 4OCTUMHYTO 3Ha4YeHue
20 BT, a npegenbHoe 3HavyeHue ObINO 3adMKCMPOBAHO MPU UCMNbITAHUK MO
nepedncneHuio €), crnegyet nogoxgate 30 c. 3aTteM M3MEpPUTb MOLLHOCTb Ha
pe3snctope R1.

Ecrm mowHocTb Ha pesnctope R1 He cHusunack go 10 BT nnn meHee, MNPA He
NpOoLLEN UCMbITAHNE N UCTbITAHUS HE MPOAOSPKAIOT.

Ecrnm mowHocTb Ha pe3nctope R1 Boiwe 10 BT, MNPA He npowen ucnbiTaHue n
MCMbITaHUA HE NPOOOITKAIOT.

g) OTknoumnTb nuTanue ot MNPA. YcTaHoBuTb nepekrntovarens S1 B nonoxeHvie B.

h) MNoBTOpUTL MCMbITaHUS C nepeyuncneHns b) no nepedvncneHve e). NPA gorkeH
MNPOWTU UCMbITAHUSA B MONOXeHUn A v B nonoxeHuu B.

i) MPA ona HeckonbKux namn criegyeT UCMbITbIBaTb COMAaCHO NepevncrieHnam a)-
g). NMPA Ons HecKonMbKMX namn OO0SPKEH BblAepXaTb WCMbITAHUA MPU KaXgoM
NONOXEeHUX NamMnbl.

j) nyckoperynupyloume annapatbl, KOTopble npeaHasHadeHbl Ans paboTbl C
namnamy pasHbiX TUNOB, CcregyeT WCNbITbiBaTb C  NaMnon Kaxaoro Tuna.
MoBTOPUTEL OENCTBUSA C NEepeYvmncneHns a) no nepeyvmcrieHue h).

Ecrm mowHocTb Ha pesunctope R1 B nobon koHdmrypaumm npesbiwaet 10 BT,
TO NPA He npoLlen ncnbliTaHUs U UCMbITaHWS OCTaHaBMNBAIOT.

PﬂcyHOK H.2 - Cxema ucnbiTaHus acummeTquHoﬁ MOLWHOCTbIO
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PucyHok H.2 - Cxema ucnblTaHMs aCUMMETPUYHON MOLLHOCTBHO

PucyHok H.3 - brnok-cxema ucnbiTaHUsi aCUMMETPUYHON MOLLHOCTbIO
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PucyHok H.3 - briok-cxema ucnbiTaHus aCUMMETPUYHON MOLLHOCTbLHO

NMpunoxeHune | (cnpaBo4yHoe). BBeaeHune



anbTepHaTUBHOINoO MeToAa OUEHKU PUCKA,
BKJ1IOYaKOLWEero ypoBHU B3pbiBO3aWMUThbI
obopynoBaHusa ansa Ex-obopyaoBaHus

MpunoxeHwe |
(cnpaBo4Hoe)

B HacTosiwemM npunoXxeHun npuvBedeHO OOBACHEHWE KOHUenuuu MeTtoaa
OLEHKM pUCKa, BKIHOYAOLLEro YpoBHM B3pbiBO3aLMTbl 06opyaoBaHus. BeeoeHve
YPOBHEN B3pbiBO3aLLMTbI 060pyAoOBaHMS MO3BOMMT MPUMEHATb anbTepHaTUBHbIN
noaxop K metoaam Bbibopa Ex-obopyaoBaHus.



1.1 UcTtopusa Bonpoca

M3BeCcTHO, YTO pasHblie BuAbl B3pbiBO3aLWMTblI 0b6ecneymBaloT HEOOMHAKOBbI
YPOBEHb 3aLUMThl OT BO3HUKHOBEHUS yCnoBun BocnnameHeHns. B MOK 60079-14 [3]
B B3PblIBO3aLLMTLI Ornpefensercd B 3aBUCUMOCTU OT KOHKPETHOM 30Hbl MO
npyHUMNy - 4Yem OGorblue BEPOATHOCTb M YacToTa MOSABMEHMS B3PbIBOOMNACHOW
cpeabl, TeM Bbllle TpebyeMblli YpOBEHb 3alLMThl OT NpegnosiaraeMon akTuBmM3aLmm
MCTOYHUKA BOCMNITAMEHEHMS.

BapbiBoOnacHble 30HbI (32 UCKIMOYEHNEM YrOfbHbIX LWaXT) KraccudmumpyoT no
cTeneHn onacHocTu. CTeneHb OMAcCHOCTM oOnNpeaenseTcs Mo BeposATHOCTU
nosiBNeHnss B3pbiBoonacHon cpedbl. O6bIMHO npegnonaraeMble MOCnencTBUS
B3pblBa WM ApyrMe {akTopbl, TakuMe KakK TOKCMYHOCTb MaTepuana, He
yuuTbIBatoTCA. [MpaBunbHas OLeHKa puUcKa y4nTbiBaeT BCe (PakTopbl.

B0o3MOXHOCTb MCNoOnb3oBaHWs 060pyAOBaHNS B KOHKPETHOW 30HE 3aBUCUT OT
B/Oa B3pbiBO3awmMTbl. B HeKOTOpbIX cnyydyasx BuA B3pbiBO3aAWMTbl  MOXET
noapasgenaTbCad Ha HECKONMbKO YPOBHEW B3pbiBO3aWMTbI, KOTOpble TaKxe
COOTHOCATCA C 30Hamu. Hanpumep, Bug B3pbiBO3aWmMThl “"MCKpobesonacHas
anekTpuyeckas uenb" pasgeneH Ha ypoHu "ia" n "ib". CtaHgapTt no repmeTusaumm
"m" npegycmartpuBaeT Takxe pasferieHve Braa B3pbiBO3aWMTbl Ha YpoBHM "ma” u
"mb".

B TexHnyeckon gOKymeHTauun no Bbibopy obopyaoBaHMs yCTaHOBMEHA CBSA3b
Mexagy BuOOM B3pbiBO3aWMTbl ODOpPYAOBaHWS WM 30HOW, B KOTOPOW Takoe
obopynoBaHue MoxeT ucnonb3oBaTbcs. OfHakO HWM ogHa W3 CUCTEM
B3pbIBO3aLMTbI, ONUCaHHbIX B CcTaHgapTax MOK, He yuynTbiBaeT noTeHuuMarnbHbIX
NOCeACTBMIN BO3MOXHOMO B3pbiBa.

Briagenbubl npegnpuaTUA 4acTo MNPUHUMAKOT  MHTYUTMBHbIE peLleHus Mo
pPacLUMPEHNO (MNN OrpaHUYEHNIO) 30H, YTOObI KOMMEHCUPOBATb 3TO YNYLUEHME.
TUNUYHBIM NPUMEPOM SBMAETCS YCTaHOBKA HaBUrauMOHHOrO obopyaoBaHusa ANs
30HbI Knacca 1 B 30Hax knacca 2 Ha MOpCKux HedTeaobbiBaroLLmMX nrnaTtgopmax,
YTOObI HaBuraumoHHoe  obopygoBaHme  Morfio  pabotatb gaxe B
HEeNnpeayCMOTPEHHbIX YCIMOBUSIX NPOAOIKATENbHON YyTedkn rasa. C  gpyron
CTOpPOHbI, BnagerneL, MarieHbKOM OThaneHHOM, XOPOLOo 3alMLLEHHOM HACOCHOM
CTaHUMM MOXET UCMONb30BaTb HACOCHLIW ABUraTenb AN 30Hbl Kfacca 2 B 30He
knacca 1, ecrnm KONMYeCTBO rasa, KOTOpbI MOXeT B3opBaTbCH, HebombLuoe, U
ONacHOCTb A1 XXU3HM U UMYLLECTBA OT B3pbiBa TaKXXe HEBENMKA.

Cutyaums ewe 6Gonee ycnoxHunacb ¢ BBegeHvem MOK 60079-26 [10],
YCTaHaBMMBAKOLWIEro  AOMOMHUTENbHbIE  TpeboBaHusA K  obopygooBaHuio,
npegHa3Ha4yeHHOMY AN nNpuMeHeHus B 3oHe knacca 0. [lo 3Toro BO3MOXHOCTb
npumMeHeHna obopyaoBaHWs B 30He kriacca 0 onpegensnacb Mo MapKUpoOBKe
B3pbIBO3aLUMTbI, NPV 3TOM MapkmpoBka "Ex ia" Oblna eAMHCTBEHHO NPUEMIIEMON.

Bbino peweHo, u4to obopynoBaHve cregyeT  MAEHTUMUMpOBaTb M
MapKnpoBaTb B COOTBETCTBUM C €r0 BHYTPEHHUM PUCKOM BOCMNAMEHEHUsI. JTO
no3sBonuT obrerintb BblGOp obopyaoBaHUA U obGecneynTb BO3MOXHOCTb 6onee
9pdeKTUBHOIoO NPUMEHEHUA MeTOAa OLEHKM pUCKa.

.2 BBeageHue

MeTod OUEeHKM pucka Ons onpeferieHnss BO3MOXHOCTU UCMOonb3oBaHus Ex-
obopynoBaHus Oblnl BBEAEH KaK anbTepHAaTUBHBLIA CYLLECTBYIOLLEMY B HacTosLlee
BpeMS UM SBMSAOWEMYCA [OBOSIbHO HErMbkMM  MeTody, CBSA3bIBalOLLEMY
obopynoBaHue ¢ 3oHamu. [1na ynobcTea ero npumMmeHeHust 6bina BBegeHa cuctema
YPOBHEN B3pbiBO3aWMThl 060pyaOBaHNs, KOTOpasi NO3BOSMAET YETKO OnpeaensiTb
BHYTPEHHU PUCK BOCMNaMeHeHns o6opyaoBaHNS HE3ABUCMMO OT MPUMEHEHHOrO
Buaa B3pbIBO3ALLMTHI.

Cuctema onpefgeneHnsa ypoBHeEN B3pbIBO3aLLMTbI 060pya0BaHNA criegytoLast:



1.2.1 YronbHasa npoMbIwneHHOCTs (rpynna 1)

.2.1.1 YpoBeHb B3pbiBO3awmThl Ma:

O6opynoBaHue AN YCTaHOBKM B YrofibHbIX LLAXTaX C YPOBHEM B3pblBO3aALLMTbI
"O4YeHb BbICOKMI", KOTOPOE HAAEXHO 3aLUMLLEHO N MaroBEPOATHO, YTO OHO MOXET
CTaTb WMCTOYHWKOM BOCMMAMEHEHMUS, AaXe NPU BKIOYEHHOM HanpsKeHUU npu
BblGpoce rasa.

MpumeyvaHue - Kak npaBusio, KOHCTPYKLUNSA JIMHWUIA CBA3U U ra3oBbIX 4EeTEKTOPOB

oTBevaeT TpebosaHuam Ma, Hanpumep TenedoHHas nMHnA Ex ia.

.2.1.2 YpoBeHb B3pbiBo3awmthl Mb:

O6opynoBaHne ons YCTAHOBKU B YrofibHbIX LIAXTaxX C YPOBHEM B3pbIBO3aALLMThI
"BbICOKMI", KOTOPOE [OCTaTOYHO 3alMLIEHO WU MarioBEPOSATHO, YTO OHO MOXET
CTaTb MCTOYHWKOM BOCMSIAMEHEHUSA B MepUog BPeEMEHU Mexay BblbpocoM rasa u
OTKITFOYEHNEM HanpPsXXeHUs.

MpumeyaHve - Kak npaBuio, KOHCTPYKLMS BCero obopynoBaHus ans 4obbiun
yrna oTBevaeT TpeboBaHnsam Mb, Hanpumep aBuratenm M KOMMYTaUWOHHbIE
yctponctea Ex d

1.2.2 M'a3bl (rpynna ll)

.2.2.1 YpoBeHb B3pbiBo3awmThl Ga:

O6opynoBaHue onsi B3pblBOOMACHbIX ra3oBbIX Cpeq C YPOBHEM B3PbIBO3aLLUTbI
"O4eHb BbICOKUN", KOTOPOE He 4ABNSETCA WCTOYHUKOM BOCMNSIAMEHEHUS B
HOPMaribHbIX YCIIOBUAX NPY OXMOaeMbIX OTKa3ax Uin nNpu pegkux oTkasax.

.2.2.2 YpoBeHb B3pbiBo3awLmThl Gb:

O6opynoBaHue onsi B3pblBOOMACHbIX ra3oBbIX Cpeq C YPOBHEM B3PblBO3aALLMTHI
"BbICOKMI", KOTOpOE He SABMNAETCA WUCTOYHMKOM BOCMSIAMEHEHUA B HOpPMasibHbIX
YCIOBUSAX UM NPU MOSIBNEHUMN NpeanosfiaraeMblX, HO Heobs3aTenbHO perynapHbIX
HencrnpaBHOCTEMN.

Mpumevanne - bBonbWMHCTBO  CTaHOAPTHbIX BMAOB  B3PbIBO3ALLMTLI
obecneunBaldT COOTBETCTBME OOOPYAOBaHWS OAHHOMY YPOBHIO B3pblBO3ALLMTHI
obopynoBaHus.

.2.2.3 YpoBeHb B3pbiBo3awLmThl GC:

O6opynoBaHue AN B3pbIBOONACHbIX ra30BbIX CPeA C YPOBHEM B3pbIBO3ALLMTDI
"HOpMarbHbIN", KOTOPOE He ABMSETCS UCTOYHUKOM BOCMSIAMEHEHNS] B HOPMaSibHbIX
YCIOBUSAX 3KCMyaTaumm U KOTOpPoe MOXET UMETb AOMNOSMHUTENbHYI0 3almTy Ans
obecrneyeHns Toro, YTo OHO HE CTaHET aKTMBHbLIM UCTOYHMKOM BOCIMIIaMEHEHUs1 B
clnyyae nosiBMeHUst npegnoriaraemblX perynspHbIX HeucrnpaBHOCTEN (Hanpumep,
BbIXO4 U3 CTPOS Namnbl).

MpumeyaHue - OBbIYMHO K JaHHOMY YPOBHIO OTHOCAT OOOpyLoOBaHWEe C BUAOM
B3pbIiBO3aWMThl EX n.

1.2.3 MNbinb (rpynna Ill)

.2.3.1 YpoBeHb B3pbiBO3awmThl Da:

O6opyooBaHMe [Onsi  B3pPbIBOOMACHbLIX MbifiEBbIX Cpeq C  YPOBHEM
B3pblBO3aWMTbl  "O4YEHb  BbLICOKMK", KOTOPOE He SABMSETCA  UCTOYHUKOM
BOCMI@MEHEHNS B  HOPMasibHbIX YCIOBUMSAX WM NPU  MNOSIBIIEHUM  PenKUX
HEencnpaBHOCTEMN.



.2.3.2 YpoBeHb B3pbiBo3awmThl Db:

O6opynoBaHne AN B3pbIBOOMACHbIX  MbIfiEBbIX Cpeg C  YPOBHEM
B3pbIBO3aLMTbl "BbICOKMI", KOTOPOE He SIBMSeTCS MCTOYHUKOM BOCMSIAMEHEHUS B
HOpPMasibHbIX YCIIOBUSAX UM NPW NOSIBNEHUM npeanonaraemMbiX, HO Heobs13aTeNbHO
perynsipHbIX HENCMPaBHOCTEWN.

.2.3.3 YpoBeHb B3pbiBO3aLLMTLI DC:

O6opynoBaHne Ans  B3pbIBOOMACHbIX MbIfiEBbIX Cpeg C  YPOBHEM
B3pbIBO3aWMTbl  "MOBbILEHHBLIN",  KOTOPOE  He  SABNSEeTCA  MCTOYHUKOM
BOCMNSIAMEHEHNS B HOPMarbHbIX YCIMOBUSIX JKChfyaTauum W MOXET WMETb
AOMONMHUTENBbHYKO 3aWMTy OnA rapaHTUKM TOro, YTO OHO He CTaHeT aKTUBHbIM
MCTOYHUKOM BOCMIaMeHeHNs Npu npeanonaraemMblX perynspHbIX HEUCNPaBHOCTAX.

MpuBeaeHHas Hwxe Tabnmua MOXET NPUMEHATLCA B OOMbLUMHCTBE CrlyyYaeB
Npu Bblbope 060pyaOBaHUA C TUMNWYHLIMW MNOTEHLMArNbHLIMU MOCNEACTBUAMMN
B3pblBa 419 KOHKPETHbIX 30H (HacToswasa Tabnuua He NpUMEHSIETCS ANS YrofNbHbIX
LLIAXT, KaK 1 MPUHLUMN pacnpegeneHnst 30H):

Tabnmua 1.1 - CooTBeTCTBUE YPOBHEWN B3PbIBO3ALLMTLI ANIEKTPOOOOPYA0BAHUS
30Ham (6e3 4OoNONMHUTENBHON OLLEHKN pUCKa)

Y poBeHb B3pbIBO3ALLMTLI 3NeKTPO06opya0BaHUS Knacc 30Hbl
Ga 0
Gb 1
Ge 2
Da 20
Db 21
Dc 22

1.3 O6ecneyeHue 3aWwmTbLI OT pUCKa BOCNI1aMeHeHUs

PasHble YPOBHM B3pbIBO3aLUMTbI anekTpoobopyaoBaHns O OIMKHbI
COOTBETCTBOBaTb paboynmm napameTpam, YCTaHOBMEHHbIM W3rOTOBUTENEM [N
AaHHOro YPOBHS B3PbIBO3aALLMTDI.
Tabnumua 1.2 - OnucaHne NpUMEHEHHON 3alLMTbl OT pUCKa BOCMIIaMEHEHNs!



YpoBeHb YpoBeHb XapakTepuCTUKn Ycnosus pabotbl
obecnevymBaemomn B3pPbIBO3aLLMTbI 3aLmThbI
B3pbIBO3aWMThI || anekTpoobopyaoBaHuA
pynna
OuyeHb BbICOKMM Ma [1Ba He3aBUCKMbIX OnekTpoobopyaoBaHue
BMAa B3pbIBO3aLLUTDI paboTaeT B
- nnm 6e3onacHOCTb Npu (| NpUCyTCTBUA
Mpynna | OBYX HE3ABNCUMO B3pbIBOONACHOW cpeapbl
BO3HUKAOLLMX
HeMcrnpaBHOCTAX
OueHb BbICOKUI Ga [1Ba He3aBUCUMbIX OnekTpoobopyaoBaHmne
BMAa B3pbIBO3ALLUTDI paboTaeT B 30Hax
- unn 6esonacHocTb npu || knaccos 0, 1 n 2
Npynna ll OBYX HE3aBNCUMO
BO3HUKAOLLMX
HEeMCnpaBHOCTAX
OueHb BbICOKUK Da [1Ba He3aBUCKMbIX AnekTpoobopyaoBaHue
BYAa B3pbIBO3aALLUTDI paboTaeT B 30Hax
- nnm 6esonacHocTb npu || knaccos 20, 21 n 22
Mpynna lll ABYX HE3aBNCUMO
BO3HUKAKOLLMX
HEeMCnpaBHOCTAX
Bbicokui Mb [N HopMarnbHbIX U AnekTpoobopyaoBaHue
TSHXEIbIX YCNOBUN OTKINOYarT OT
- aKcnnyaTauum HanpskeHns B
Mpynna 1 NpUCYTCTBUU
B3pbIBOONACHOW cpeabl
Bbicokuii Gb [na HopManbHbIX OnekTpoobopyaoBaHmne
yCIoBui aKkcnnyaTauum || paboTtaeT B 30Hax
- N yCNoBUWN 4YacTo knaccoB 11 2
Mpynna ll BO3HMKaIOLLMX

HeucnpaBHOCTEN UNn
ans
anekTpoobopyaoBaHus,
HEeMCnpaBHOCTH
KOTOPOro 06bI4HO
YYUTbIBAKOT




Bbicokui Db [1ns HopManbHbIX OnekTpoobopynoBaHmne
YCroBUIA 3KCNyaTaumm || paboTaeT B 30Hax
- N YCIIOBU YacTo knaccoB 21 n 22
Mpynna lll BO3HMKaOLLMX
HencnpaBHOCTEN UK
ang
anekTpoobopyaoBaHus,
HeMcnpaBHOCTU
KOTOpPOro 06bI4HO
Yy4UTbIBAOT
MoBbILWEHHbI Gce [na HopMarnbHbIX OnekTpoobopynoBaHmne
YCrOBWUIA 3KCNyaTaumm || paboTaeT B 30HE
- Kriacca 2
Mpynna ll
MoBbILLEHHbI Dc [na HopMarnbHbIX OnekTpoobopyaoBaHmne
YCIOBUWI 3KCNfyaTaumm || paboTaeT B 30He
- Kracca 22
Mpynna lll

.4 Peanusauus

B uetBeptom mnsgaHumn MOK 60079-14 [3] (Bknovatowem B cebsa TpeboBaHus
ctaHgapta MOK 61241-14) BBeaeHbl YpOBHU B3pbiBO3aWLMTLl 060pYyA0BaHUS, YTO
NO3BOMSET MCMNOSMb30BaTb CUCTEMY OLIEHKW pUCKa B KadecTBe anbTepHaTMBHOMO
meToga npu Bbibope obopygosaHuda. Ccbinika Takke 6Oyaer pobaeneHa B
CTaHOapTbl N0 Knaccudmkauumn B3pbiBoonacHbix 3oH MOK 60079-10 u MOK 61241-
10.

[ononHuTtenbHas MapKupoBka W B3aMMOCBSA3b  CYLLUECTBYIOLWLMX  BUOOB
B3pbIBO3aLWMTbl BBOASTCA B WCMNPaBlieHHble U34aHus crefylwmx cTaH4apToB
M3K:

M3K 60079-0 (Bknouyas TpebosaHua MIK 61241-0);

MOK 60079-1;

MOK 60079-2 (Bkntouas TpeboBaHma MOK 61241-4);

MOK 60079-5;

MOK 60079-6;

M3K 60079-7;

M3K 60079-11 (Bkntoyasa TpeboBaHma MOK 61241-11);

MOK 60079-15;

M3K 60079-18 (Bknoyasa TpeboBaHma MOK 61241-18);

M3K 60079-26;

M3K 60079-28.

[na oanekTpoobopyaoBaHUs, MNPUMEHSEMOrO BO B3PbIBOOMACHbLIX ra30BbIX
cpenax, HeobxogmMma LOMONMHUTENbHAA MapKMpPOBKa YPOBHEWN B3pbiBO3aLLMTLI. s
anekTpoobopyaoBaHUs, MPUMEHAEMOro BO B3pPbIBOOMACHbLIX MbINIEBbLIX cpefax,
CYLLECTBYHOLLASE CMCTEMA MAPKMPOBKM 30H Ha 3NEKTpoobOopya0oBaHUMN 3aMEHSETCS
MapKUPOBKOW YPOBHEWN B3PbIBO3ALLMTLI SNIEKTPOOOOPYAOBaAHMUS.



NMpunoxeHune [A (cnpaBo4Hoe). CBegeHus o
COOTBETCTBUU CCbISNTOYHbIX MEXAYHapPOAHbIX
CTaHAApPTOB CCbINTOYHbIM HaUUOHalNbHbLIM
ctaHpaptam Poccunckon degepauum (u
OEeUCTBYIOLNM B 3TOM KayecTBe
MeXrocyaapCTBeHHbIM cTaHAapTaMm)

Mpunoxenvne OA
(cnpaBo4Hoe)

Tabrmuya OA.1



O6o03HaveHune CTteneHb O603HavyeHne N HanmeHoBaHue
CCbIJIOYHOIO COOTBEeTCTBUA COOTBETCTBYIOLLEro HaLMOHarbHOro,
MeXayHapOAHOro MeXrocyaapCTBEHHOro cTaHaapTa
cTaHgapTa
MOK 60034-1 IDT

[OCT 28173-89 ¥ (M3K 34-1-83) "MaLumHbl

3MeKTpu4ecKue BpaLlatomecs.
HomuHarnbHble gaHHble 1 paboyne
XapakTepucTukn"

¥ Ha Tepputopmn Poccunckon denepaunm gencteyet [OCT P 52776-2007.
- MNMpvmeyvaHmne narotoBuTenst 6asbl aHHbIX.

M3K 60034-5

IDT

[OCT 17494-87 ! (MOK 34-5-81) "MawwmHbl
3MeKTpu4ecKue BpaLlatomecs.
Knaccundwmkauums"

b HencteyeT [OCT IEC 60034-5-2011. - MNMprmevaHue nsrotosutenst 6asbl

AaHHbIX.

M3K 60044-6

M3SK 60050 (426)

IDT

FOCT P M3K 60050-426-2010 7
"MexxayHapoaHbIN 3NIEKTPOTEXHUHYECKUN
cnoeapb. [(Nasa 426. O6opyaoBaHve Ans
B3pblBOOMNACHbIX cpeq”

b BeposiTHo owmnbka opurmHana. Cnegyet untate [OCT P M3OK 60050-426-
011. - NprmevaHne narotoBuTens 6asbl AaHHbIX.

MOGK 60061-1

M3K 60061-2
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M3K 60064 - *

MOK 60068-2-6 IDT FOCT 28203-89 (MOK 68-2-6-82)
"OCHOBHble METOAbI UCTbITAHUA Ha
BO3EeNCTBME BHELLHMX (0aKTOpOB. YacTb 2.
NcnbiTanus. McnbiTanme Fc n
pykoBoacTBO. Bubpauus

(cvHyconpanbHas)"
MOK 60068-2- IDT FOCT 28213-89 (MOK 68-2-27-87)
27:1987 "OCHOBHble METOAbI UCMbITAHUA Ha

BO3eNCTBME BHELLHMX (0aKTOpPOB. YacTb 2.
NcnbiTanus. McnbiTanne Ea u
pykoBoacTBo. OANHOYHbIN yaap"

MOK 60068-2-42 DT FOCT 28226-89 (MOK 68-2-42-72)
"OCHOBHble METOAbI UCMbITAHUA Ha
BO34eNCTBME BHELUHMX (bakTopoB. YacTb 2.
NcnbiTanus. Ncnbitadmne Ke: UenbiTadHne
KOHTaKTOB 1 COeAMHEHUN HA BO3eNCTBME
ABYOKMCH cepbl”

M3K 60079-0:2004 MOD
[OCT P 52350.0-2005 " (MOK 60079-

0:2004) "3nekTpoobopynoBaHue ons
B3pbIBOOMNACHbIX ra3oBbix cped. YacTs O.
O6wme TpeboBaHms"

b Ha Ttepputopun Poccuinckon degepaunmn OOKYMEHT He [OeNcTBYeET.
Hencteyet [OCT P M3K 60079-0-2011. - lMpumevaHue usrotoButens 6asbl
OaHHbIX.

M3K 60079-1 DT
K 60079 FOCT P MOK 60079-1-2008 ¥

"BapbiBOONacHble cpeabl. YacTb 1.
O6opynosaHue ¢ BUOOM B3PbIBO3aLLUTbI
"B3pbIBOHENPOHMLLaeMble 0boroykm "d"

b Hencteyetr [OCT IEC 60079-1-2011. - MNpumedaHne mnarotoButens 6asbi
AaHHbIX.
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M3K 60079-11

IDT

[OCT P M3K 60079-11-2010

"B3pbliBOoOnacHble cpebl. Yactb 11.
O6opynoBaHue ¢ BUOOM B3PbIBO3ALLNTDI
"nckpobesonacHas anekTpuyeckas uenb

MOK 60085 DT FOCT 8865-93 "Cuctembl anekTpnyecKomn
n3onsaumn. OueHka HarpeBOCTONKOCTM U
krnaccudmkaums”

M3K 60112 DT FOCT 27473-87 (MOK 112-79) "Matepuanbl
9NEKTPOM3ONALMOHHbIE TBEpAble. MeToabl
onpeaerneHnsi CpaBHUTENBHOIO K
KOHTPOJSIbHOrO MHAOEKCOB
TPEKMHIOCTOMKOCTU BO BRnaxHon cpee”

MOK 60238 DT FOCT 2746-90 (M3K 238-87) "MaTpoHbI
pe3bboBbIe AN NIEKTPUYECKMX Namn.
Ob6wpe TexHnyeckme ycnosms"

M3K 60317-3:2004 DT FOCT 26615-85 "MNMpoBoga 06MOTOUHbIE C
amanesou nsondumen. ObLume TeXHNYeckme
ycrnosus"

M3OK 60317-7:1990 - *

M3K 60317-8:1990 - *

MOK 60317- - *

13:1990

MOK 60364-5-55 MOD FOCT P 50571.29-2009 "3nekTpuyeckmne
yCTaHOBKM 34aHuin. YacTb 5-55: Buibop u
MOHTaX anekTpoobopyaosaHus. [Npoyee
obopynosaHue"

M3OK 60400 DT FOCT P MGK 60400-99 "MMaTpoHbl ans

TpyGYaTbIX JIOMUHECLLEHTHbIX SlaMn U
cTaptepos”
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MOK 60432-1 DT
[OCT 28712-90 Y (MK 432-84) "Mamnbi

HakanmBaHus A1 6bITOBOrO U
aHarnornM4Horo obLLEro OCBELLEHUS.
TpeboBaHus 6esonacHocTn"

b HokymeHT He pewnctyeT. HeunctBytoT [OCT P 52712-2007, [OCT IEC

60432-2-2011. - NprmevaHune narotoButenst 6asbl AaHHbIX.

MOK 60529 DT FOCT 14254-96 (MOK 529-89) "CteneHnu
3awmTbl, obecneynBaemble 06oNo4KaMm
(kog IP)"

M3K 60664-1:1992 - *

M3K 60947-1 IDT
[OCT P 50030.1-2000 ! (M3K 60947-1-99)

"AnnapaTypa pacnpeneneHus u
ynpaBfeHnst HU3KOBOSbTHast. YacTb 1.
O6uwme TpeboBaHmsa"

¥ Ha Tepputopmn Poccumnckon Pepepaunmmn OOKYMEHT He [OeNCTByeT.
HenictyeT [OCT P 50030.1-2007. - MNpumeyanHne nsrotosutensa 6asbl AaHHbIX.

M3K 60947-7-1 - *

MOK 60999-1 DT FCOCT P 50043.1-92 (MOK 998-1-90)
"CoeanHnTenNbHbIE YCTPOMUCTBA A4
HU3KOBOSbTHbIX Lienen ObITOBOro 1
aHarorm4yHoro HasHadeHusd. Yactb 1.
O6uwme TpeboBaHms"

MOK 60999-2 - *

M3AK 61195:1999 DT [OCT P M3K 61195-99 "lMamnbl
TIIOMUHECLLEHTHbIE ABYXLIOKOSIbHbIE.
TpeboBaHuga be3onacHocTH"
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M3K 60079-30-1 DT
9K 60079-30 [OCT P MOK 60079-30-1-2009 ¥

"BapbiBOONacHble cpebl. Pe3ancTmBHbIN
pacnpegerneHHbl areKTpoHarpeBaTerb.
YacTtb 30-1. Obwpme TexHnyeckune
TpeboBaHusA 1N MeToAdbl UCMbiTaHWUIA"

b Hencteyetr [OCT IEC 60079-30-1-2011. - lMpumevaHue M3roToBUTENS
©a3bl AaHHbIX.

MOK 61347-2- - *
3:2000 N3meHeHne
1 (2004),
N3meHeHue 2
(2006)

NCO 2859-1 - *

* CoOOTBETCTBYOLWMIA HauWOHarbHbIM  CTaHgapT oTtcyTtcTByeT. [Jo ero
YTBEPXOEHUA PEKOMEHAYETCHA UCMOSb30BaTh NEPEBO HAa PYCCKUM A3bIK AaHHOro
MeXayHapoaHoro ctaHgapTta. llepeBoa OaHHOrO MeXOyHapO4HOro cTaHaapTa
Haxogutca B  PepepanbHOM  MHOPMAUMOHHOM  (OHAE  TEXHUYECKUX
pernaMmeHToB 1 CTaH4apTOB.

MpumevaHre - B HacTosiwen Tabnuue UCnofb3oBaHbl Creaytolme YCrioBHble
0603Ha4YeHNs1 CTeNneHn COOTBETCTBUS CTaHOapTOB:

- IDT - geHTn4YHble cTaHaapThI,

- MOD - moaundumumpoBaHHble CTaHAapPThI.

buonuorpadun
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[1]

[2]

[3]

[4]

[5]

[6]

[7]

MOK 60034-
17

MOK 60079-4

MOGK 60079-
14

M3K 60079-
17:2002

MOK 60079-
18

M3K 60079-
35-1

EH 954-1

MawwHbl  anekTpuyeckme Bpauwawoumecsa. Yactb  17.
ACUHXPOHHbIE OBUraternm C KOPOTKO3aMKHYTbIM POTOPOM
npM nuTaHum oT npeobpasoBartenen. PykoBoACTBO MO
npumeHeHuto (Rotating electrical machines - Part 17: Cage
induction motors when fed from converters - Application
guide)

OnekTpoobopynoBaHne And  B3pPbIBOOMNACHbLIX  ra3oBbIX
cpen. Yactb 4. Metog onpegeneHuss Temneparypbl
camoBocnnameHennsi (Electrical apparatus for explosive
gas atmospheres - Part 4: Method of test for ignition
temperature)

BapbiBoonacHble cpeabl. YacTb 14: [IpoekTupoBaHue,
BbIOOp M MOHTaX  anekTtpoyctaHoBok  (Explosive
atmospheres - Part 14: Electrical installations design,
selection and erection)

OnekTpoobopyaoBaHnMe [Ans  B3PbIBOOMACHbLIX ra30BbIX
cpea. Yactb 17. MNpoBepka M TeXHUYECKOe OBCnyMBaHMe
3MEKTPOYCTAHOBOK BO B3PbIBOOMACHbIX 30Hax (Kpome
noasemMHbix BbipaboTok) (Explosive atmospheres - Part 17:
Electrical installations inspection and maintenance)

B3pbiBoonacHble cpegbl. Yactb 18: O6opygoBaHue cC
B3pblBO3aWMTON Buaa "repmetmsauus komnayHgom "m"
(Explosive atmospheres - Part 18: Equipment protection by
encapsulation "m"

[OMnoBHbIE CBETUIBHUMKM ONA  MPUMEHEHUS B  LUAXTax,
OonacHblX NO pygHu4Homy rady. Yactb 1. Ob6uwme
TpeboBaHMSA U MeToAbl UCMbITAHUA, OTHOCSILUMECST K PUCKY
B3pbiBa (Explosive atmospheres - Part 35-1: Caplights for
use in mines susceptible to firedamp - General
requirements - Construction and testing in relation to the risk
of explosion)

BesonacHocTb TexHukn - [leTanmm cucTem ynpaBneHus,
Bmsitoupe Ha 6esonacHoctb - O6ume npuvHUMNGI
KoHCcTpykumumn (Safety of machinery - Safety related parts of
control systems - General principles for design)



[8] MOK61008-1 BblkntowaTtenu aBToMaTtudeckue, cpabatbiBaoume Ot
OCTaTOYHOro TOKa, ©0e3 BCTPOEHHOM 3awuTbl OT TOKa
neperpy3ku 6bITOBbIE U aHarNorMYyHOro HasHadvyeHusi. Yactb
1. Obuwme npaBuna (Residual current operated circuit-
breakers without integral overcurrent protection for
household and similar uses (RCCBs) - Part 1: General
rules)

[9] MOK 60439-1 YcTtpowncTtea KOMIMEKTHbIE HU3KOBOJSIbTHbIE
pacnpegeneHus n ynpasneHud. Yactb 1. YcTponucTtsa,
UCMbITaHHbIE MOMHOCTLID UMM YacTudHo  (Low-voltage
switchgear and controlgear assemblies. Part 1. Type-tested
and partially type-tested assemblies)

[10] MBGK 60079- BspbiBoOnacHble atMmocdepbl. YacTe 26. O6opyaoBaHvem
26 c ypoBHeMm 3aumtbl (EPL) Ga (Explosive atmospheres -
Part 26: Equipment with equipment protection level (EPL)

Ga)

OnEKTPOHHbIN TEKCT AOKYMEHTA
nogrotosneH 3A0 "Koagekc" n cBepeH no:
odmuymansHoe ngaHue

M.: CtaHgaptuHdopm, 2013
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