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NMpeaucnoBune

Llenu v npvHumnsl ctanaaptusaunn B Poccuinckon ®eaepaummn yetaHoeneHsl egeparnbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHU4eCKOM PerynMpoBaHuny, a npasuiia npMeHeHns HauoHanbHbIX cTaH-
Aaptos Poccuickon ®egepaumm — FOCT P 1.0 — 2004 «CraHgapTusaums B Poccuiickoin ®egepaunm. OcHos-
Hble MOSOXKEHUS»

CBegieHus o cTaHaapTe

1 NOAMOTOBJIEH ABTOHOMHOI HEKOMMEPYECKOW HaLoHanbHon opraHusaumein «Ex-ctaHgapTt» (AHHO
«Ex-cTaHgapT») Ha ocHoBe COBCTBEHHOIO ayTeHTUYHOro NepeBoaa Ha PYCCKUA A3bIK CTaHaapTa, ykasaHHoro B
nyHkTe 4

2 BHECEH TexHunyeckum komuteToM no ctangaptusauum TK 403 «O6opyaoBarve A4nst B3pbIBOONACHbLIX
cpen (Ex-ob6opygosaHue)»

3 YTBEPXXOEH VI BBELEH B JENCTBUE Mpuikasom defepansHOro areHTCTsa no TeXHUIeckoMy perynm-
posaHuo 1 meTposiorimn ot 30 Hosibps 2010 T. Ne 791-cT.

4 HacToswwunin cTangapT WOeHTUYeH MpOeKTy LecToro usgaHus mexayHapogHoro cTtaHgapta MOK
60079-11:2010 «B3pbisoonacHble cpepl. Yactb 11. UckpobeszonacHas anekTpudeckas uenb «i» (IEC 60079-11
«Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i»).

Mpy NPUMEHEHNN HACTOSILLErO CTaHAApTa PEKOMEHAYETCA UCMONb30BATb BMECTO CChIIOYHBLIX MeXayHa-
pOAHBIX CTaHAapTOB COOTBETCTBYOLLME UM HalMoHanbHble cTaHaapTel Poccuiickon deaepaunun, ceegeHust o
KOTOPbIX NMpUBEeaeHbl B AONONHUTENBEHOM NpunoxeHan JA

5 B3AMEH MOCT P 52350.11 — 2005

Hgbopmayusi 06 UsMeHeHUsIX K HacmosiujeMy cmaHdapmy riybrukyemcs 8 UHGOpMaUyUOHHOM yKa3amerie
«HauuoHarnbHble cmaHdapmbi», @ MeKCm U3MeHeHUU U ronpasoK — 8 exXeMecs4Ho usdasaemMbix UHGhopmMayu-
OHHbIX yKa3amersix « HauuoHasbHbie cmarnOapmei». B criyyae nepecmompa (3aMeHbl) Uiy OmMeHb! HacmosiLue-
20 cmaHOapma coomeemcemaeyrouiee yeedomeHue 6ydem ornybruKkosaHo 8 exxeMecsaqyHo usdasaemMom UHGop-
MauUuoHHOM ykasamerie «HauuoHansHbie cmaHdapmel». Coomeememeytowast UHghopMauyusi, yeeGoMIieHus U
meKcmbl pasmMeLaromcess makxke 8 UHgopmMalUoHHOU cucmeme obuiezo rofb308aHUS — Ha ogbuluarbHOM call-
me ®edepalibHO20 a2eHmemea 1o MexXHUYEeCKoMy pe2yriuposaHuto U Memposoauu e cemu MiHmepHem

© CrangapTuHdopm, 2011

HacTtosawuii ctaHaapT He MOXeT GbiTb MOMHOCTHHO UM YaCTUYHO BOCTIPOU3BEAEH, TUPaXMPOBaH U pacnpo-
CTpaHeH B kayecTBe oduLMarnbHoro nsgaHns 6es paspelueHus GegeparnsHOro areHTCTBa No TeXHUYECKOMY pery-
NMPOBaHIO 1 METPOoMM
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BBeageHue

HacTosawwii ctTaHaapT BXOAUT B KOMMIEKC HaLMoHasNbHbIX CTaHAAPTOR Ha B3pbiBO3alLULLEHHOe SNEeKTPO-
obopyaosaHve, paspabaTbiBaembix TeXHA4ECKUM KOMATETOM MO cTaHaapTu3auumn TK 403 «O6opyaosaHue Ans
B3pblBoonacHbIX cpeq (Ex-ob6opyaosaHune)» Ha OCHOBE NpUMeHeHUA MexayHapoaHeix ctaHaapTos MOK Ha 060-
pyaoBaHue A1si B3pbiBOONAacHbLIX cpea.

B uensax yaobcTea obpalLeHUs K KOHKPETHBIM TEXHUYECKAM TpeboBaHWAM B HACTOSILLIEM CTaHAApTe coXpaHeHa
HyMepauusi pasfenos, noapasaenos U NyHKTOB, AaHHBIX B NPOEKTE LWeCcToro usgaHusa ctaHgapta MOK 60079-11.
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HAUUWOHANBbHBLIU CTAHOAPT POCCUNCKON DEAEPALUNMU

B3PbIBOOMNACHbIE CPEQbI
Yactb 11

UckpoGesonacHas aneKkTpuueckasi Lenb «i»

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

Data BBegenna — 2012 — 01 — 01

1 O6nacTb NpUMeHeHus

HacTrosiwuii ctaHgapT ycTaHaBnusaeT TpeboBaHWA K KOHCTPYKLMW U UCMbITaHUo uckpobesonacHoro o6o-
pygoBaHus, npegHasHavyeHHoro st NpMMEeHeHWs BO B3pbIBOOMACHbIX cpeax, a Takke CBSA3aHHOro 31ekTpoobo-
pyaoBaHus, NpedHasHayeHHoro Ans NogKnYeHns K ckpobesonacHbIM LiensiM, KOTopble HaxogsaTcsl B TaKUX
cpegax.

JaHHbIN BUA B3pLIBO3ALLUTLI MIPUMEHWUM K 3N1EKTPO0BOpYAOBAHMIO, B KOTOPOM 3MIEKTPUYECKUE Lieny He Cro-
CcO6HbI BbI3BaTb B3PbIB OKPY>KatOLLIMX B3PbIBOOMACHLIX cpes.

Hactosawuii cTaHgapT Takke pacnpocTpaHseTcs Ha 3/1eKTpoobopyaoBaHme Unu YacTuy anekTpoobopyaosa-
HYSA, HaxodsiLLmMecs BHe B3pbIBOONACHOWM cpedbl U UMetoLLMe APYrov BUA B3pbIBO3ALLMTLI U3 MEPEeYUCTIEHHBIX B
M3K 60079-0, B Tex crnyyasix, korga nckpobesonacHOCTb 3M1EKTPUYECKUX Lienell Bo B3pbIBOONACHOW cpeae MOXeT
3aBUCETb OT KOHCTPYKLMM U UCNOMHEHWS Takoro anekTpoobopyaoBaHuns unu ero yacten. C noMoLLbio 4aHHOTO
cTaHgapTa OLeHWBaT BO3MOXHOCTb NMPUMEHEH ST SMTEKTPUYECKUX Lieneii, NoaBepraroLLmnxXcst BO3AENCTBUIO B3pbl-
BOOMAacHoW cpeabl.

TpeboBaHus k nckpobesonacHbiM cucTeMam npmeeaeHbl B ctaHaapTe MOK 60079-25.

HacTosLwmii cTanaapT AononHseT 1 ameHsieT obLwime TpebosaHns M3OK 60079-0, 3a uckntoueHvem pasae-
110B U MyHKTOB, NpuBeAeHHbIX B Tabnuue 1. B Tex cnyyasix, korga kakoe-nnbo TpeboBaHWe HAcTosILEro cTaHgapTa
npoTuBopeunT TpebosaHuio MOK 60079-0, ToeGoBaH/s HACTOSILLLEro CTaHAAPTa MMEIoT NPeUMYLLECTBEHHOE 3Ha-
YeHue.

Ecnv TpeboBaH/s HACcTOALLEro cTaHAapTa pacnpocTpaHaoTCa Ha UckpobesonacHoe obopyaosaHue U ces-
3aHHoe obopyadoBaHue, To TepMUH «0BGopyaoBaHWe» NPUMEHSIETCS BO BCEM cTaHaapTe.

Ecnv TpeboBaHmns HACcTOsILLEro CTaHAapTa pacnpocTpaHsatoTCs TONbKO Ha anekTpoobopyaosaHue, To Tep-
MWH «anekTpooGopyaoBaHne» B cTaHaapTe Bcerda o3HavaeT anekTpoobopyaosaHue.

Ecnu cBsisaHHOe anekTpoobopyaoBaHre Haxo4MTCsl BO B3pbIBOONACHON cpeae, OHO A0MMKHO UMeTb COooT-
BETCTBYIOLLMWA B B3pbIBO3ALLMUTEI, MepedncneHHblin 8 MOK 60079-0, n yaoeneTBopsiTs TpeboBaHWAM cTaHgapTa
Ha B3PbIBO3ALLMTY KOHKPETHOro Bda 1 TpebosaHmsm M3K 60079-0 ogHoBpeMeHHO.

Tab6nuua 1— MpumeHsiemble pasgens! u nyHkTbl MOK 60079-0

Mpumensemble pasgenst M3K 60079-0 k MK 60079-11
Paszpen/nynkr M3K 60079-0
NckpobesonacHoe anekTpoobopynoBaHue

CenAsaHHOe
WNap. 5.0 | Wag. 6.0 HassaHue paspena/nyHkra Ipynna | Ipynnallll anekTpoobo-
(cnpa- (cnpa- (oBs3aTensHoe) nrpynna Il pynosaHue
BOYHOE) | BOYHOE)
1 1 O6nactb NpUMeHeHwusi MpumensieTcst MpumeHsieTcs Mpumensetca
2 2 HopmaTuBHbIe CCbINKK MpumeHseTcst MpumeHseTcs MpumensieTca

U3pgaHne odpmumnansbHoe
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lMpodomxenue mabnuupst 1

Pasgen/nynkt MOK 60079-0

MNpumensembie paspenst MAK 60079-0 k MOK 60079-11

UckpobGesonacHoe snekrpoobopynosaHue

pa3ByKOBOE wu3nyvawluiee
obopyaoBaHue

CesizaHHOe
Uapn. 5.0 | Usg. 6.0 Hassanue paspena/nyHkra Mpynna | Mpynnalll 3nekTpoobo-
(cnpa- (cnpa- (obsasarenbHoe) urpynna Il pyooBaHue
BOYHOE) | BOYHOE)
3 3 TepmuHbl M onpegeneHvs Mpumennaertca Mpumensaertca Mpumensaetca
4 4 Mpynna ob6opyaoBaHus Mpumensetca Mpumensietca MpumensaeTca
4.1 4.1 Mpynna | Mpumennaertca He npumensetca |lpumenaetcs
4.2 4.2 Mpynna Il Mpumennetcs He npumensietca |lpumennertcsa
4.3 4.3 Mpynna lll He npumensetcsa Mpumensaertcs Mpumensertca
4.4 4.4 O6opyaoBaHue ans koHkpeT-| NMpumensaeTca Mpumensetcs Mpumensetcs
HOWN B3PbIBOONMACHON cpeapl
5.1 5.1 Bnuaune okpyxaiowen cpe-| Npumensaetcsa Mpumensaertca Mpumensetcs
Aol
5.1.1 5.1.1 Temnepatypa okpyxawwei| NpnmenaeTca MpumensaeTca Mpumensercs
cpeabl
5.1.2 5.1.2 BHewHwe ncrovHmnkmn Harpesa| MNpumensaetcsa Mpumenserca MpumeHseTcs
NN oxnaxgeHus
5.2 5.2 SkcnnytaunoHHan Temnepa-| NMpumenaertcs MpumensaeTca MpumensieTcs
Typa
5.3.1 5.3.1 OnpepgeneHne makcumans-| Npumensaetcs Mpumensietcs He npumensieTcs
HOW TemnepaTtypbl NOBEPXHO-
cTH
5.3.2.1 5.3.2.1 | OnektpoobopygoBanue rpyn-| NpumeHseTca He npumensetca |He npumensetcs
nol |
5.3.2.2 5.3.2.2 | OnektpoobopyagoBaHue rpyn-| NMpumeHseTca He npumensietca |He npumensetcs
noi Il
5.3.2.3 5.3.2.3 | Onekrpoobopyaoeanue rpyn-| He npumensaertca Mpumensetca He npumeHsieTcs
nbi 1
5.3.3 5.3.3 Temnepatypa manbix komno-| MNpumensaercs He npumensietca | He npumensieTcs
HEHTOB 415 anekTpoobopyao-
BaHuA rpynnbl | v rpynno 1l
6.1 6.1 O6uwme TpeboBaHus Mpumennaertca Mpumensaertca MpumensieTcs
6.2 6.2 MexaHn4eckasl NPOYHOCTb He npumensetca, | He npumensietca, |He npumeHsietcs,
3a WCKMIOYEHMEM | 32 WCKITIOYEHMEM |3a WCKIIOYEHUEM
cnyvaes, Korga npu- | cryyaes, korga npu- | criyyaes, korga npu-
MeHsieTca 6.1.2.3, | meHsetca 6.1.3, ne- | mensercsa 6.1.2.3,
nepevuncrieHne a) peuncnenue a) nepeuncnenne a)
6.3 6.3 3agepxka npu oTkpbiBaHum| He npumeHsietca He npumensietca | He npumensietcs
060n0oukKK
6.4 6.4 YpaBHUTENbHbLIE TOKU He npumensietca He npumensietca |He npumensietcs
6.5 6.5 CoxpaHeHue ynnoTHeHus Cwm. npumevanne 1 | Cm. npumedanune 2 | CMm. npumeyarue 1
6.6 6.6 OnekrpoMmarHuTHoe u ynbr-| MpumensieTca Mpumensetcs He npumensietca
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Paspen/nynkt MK 60079-0

Mpumensiemble pasgensl MOK 60079-0 k M3K 60079-11

UckpobesonacHoe anekTpoobopyaoBaHue

CeAasaHHoe

Usg. 50 | WU3p. 6.0 HassaHue paspena/nyHkra Mpynna | Mpynna lll anekTpoobo-

(cnpa- (cnpa- (o6a3aTenbHoe) mrpynna ll pynosaHue

BOYHOE) | BOYHOE)

7.1.1 7.1.1 MpumeHaemocTb He npumensietcs, 3a | He npumensaertcsa, | He npumenaerca,
MCKITIOYEHUEM CIy- |32 WUCKNIOYEHUEM | 32 UCKNIOHEeHUeM
yaeB, Korga npume- | cnydaes, korga npu- | crniyqaes, korga npu-
HAaeTcs 6.1.2.3, nepe- | meHseTca 6.1.3, ne- | meHaeTca 6.1.2.3,
yucneHue a) peuvucnexHue a) nepevncneHve a)

7.1.2 7.1.21 Obwwe TpeboBaHus He npumeHsieTcs, 3a | He npumenaertca, | He npumeHsercs,
MUCKMIOYEHUEM CINy- |32 WCKNIOYEHUEM | 3a UCKINIOYEHUEM
yaeB, Korga npume- | cnydaes, koraa npu- | cnyyaes, korga npm-
HseTcA 6.1.2.3, nepe- | meHseTca 6.1.3, ne- | meHsietca 6.1.2.3,
umucrieHme a) peuncnexHve a) nepeuyncrieHue a)

7.1.3 7.1.2.2 MnacTtmaccoebie matepua- | He npumensietca, 3a | He npumensaetca, | He npumenseTcs,

nel WCKITIOYEHNEM CIyYa- [ 32 UCKNIOYEHUEM | 32  UCKIIOYEHUEM
eB, Korga npumeHsi- | cnydaes, Korga npu- | crnydaes, korga npu-
etca 6.1.2.3, nepe- | meHsetca 6.1.3, ne- | meHsietca 6.1.2.3,
yucrieHme a) peuncnexve a) nepeuncrieHue a)
714 7.1.2.3 | OnactomepHblie maTepua- | He npumensietcs, 3a | He npumenaetcsa, [ He npumeHsaercs,
nol MCKMIOYEHUEM CNy-|3a WCKNIOYEHNEM | 3a UCKIIOYEHUEM
yaeB, korga npume- | cny4aes, Koraa npu- | criydaes, korga npm-
HAeTca 6.1.2.3, nepe- | meHseTca 6.1.3, ne- | meHsietca 6.1.2.3,
yucneHve a) peuucnenve a) nepeyncneHve a)
7.2 7.2 TennocTonkocTb He npumenHsieTcs, 3a | He npumensertcs, | He npumensiertcs,
WCKITIOYEHNEM CIy-|3a WCKMIOYEHUEM | 32 WCKITIOYEHUEM
yaeBs, Korga npvme- | criy4aes, korga npv- | criydaes, Korga npu-
HseTcs 6.1.2.3, nepe- | meHsieTcs 6.1.3, ne- | meHsieTca 6.1.2.3,
yucneHue a) pe4yncnexHve a) nepeymncrieHve a)
7.3 7.3 CBeToyCcTOM4YMBOCTD He npumeHsietcsa, 3a | He npumeHsaeTcs, | He npumensercs,
NCKIIOYEHMEM cry-|3a WCKIMIOYEHUEM | 38 WCKITIOYEeHMeEM
YyaeB, Korga npume- | Criy4aes, Korga npu- | cnyyaes, korga npuv-
HsieTcA 6.1.2.3, nepe- | MeHsieTea 6.1.3, ne- | mensietca 6.1.2.3,
yucnexve a) peyncneHve a) nepeyvcrneHve a)
7.4 7.4 JnekTpoctatmyeckmne 3aps- | [Npumensertcs MpumeHseTcsa He npumensetcs
Abl Ha BHELLHWX HeMeTannu-
YeCcKMx maTepuanax

Hert 7.5 HocTynHble meTtannuueckne | MNpumeHseTcs MpumeHsneTcs He npumensieTcs
YacTtu

7.5 Het PesbboBble oTBepcTUS He npumensietcs, 3a | He npumensaetcs, | He npumeHsieTcs,
MCKNIOYEHWEM CNny-|3a WCKNIOYEHUEM [ 3a UCKNIOYEHUEM
yaeB, Korga npume- | cny4aes, koraa Npu- | cnydvaes, korga npu-
HAeTcA 6.1.2.3, nepe- | MeHaeTca 6.1.3, ne- | MmeHsieTca 6.1.2.3,
yncneHve a) peuncnexHue a) nepevncrieHne a)

8.1 8.1 Coctae matepmana Mpumensaercs MpumenaeTca He npumeHsietcs

8.1.1 8.2 Mpynna | MpumenaeTcs He npumensietcs He npumensietcs

8.1.2 8.3 Mpynna Il MpumennaeTcs He npumeHsietcsa He npumensietcsa
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lpodonmxeHue mabnuupi 1

MpumeHnsiemble pasnensl M3K 60079-0 k MOK 60079-11
Paspen/nyHkr M3K 60079-0
WekpobesonacHoe anektpoobopynoBaHve
CenasaHHoe
WNap. 5.0 | Usp. 6.0 HassaHnne paspena/nyHkra Mpynna | Mpynna lll anekTpoobo-
(cnpa- (cnpa- (obaszaTensHoe) v rpynna Il pyAoBaHue
BOYHOE) | BOYHOE)
8.1.3 8.4 Mpynna Il He npumeHsieTcs MpumeHseTcsa He npumensietca
8.2 HeT Pe3bboBble oTBEpPCTUSA He npumensietcs,| He npumenseTcsa,| He npumenseTcs,
33 WCKIIOYEeHMeM| 38 UCKMIOYEHUEeM| 3a UCKMIOYeHneM
cny4aes, Koraa npu- | criydaes, korga npuv-| cnyyaes, korga npu-
MeHseTcsa 6.1.2.3,| meHsieTca 6.1.3, ne-| meHAeTca 6.1.2.3,
nepedvncneHue a) peuuncnexve a) nepevncrneHve a)
9 9 KpenexHble geTtanm He npumensieTcs He npumensietca | He npumenseTcs
10 10 BroknpoBku He npumensietcs He npumensietca | He npumenseTcs
11 11 [MpoxogHble N3oNsATOPLI He npumensietcs He npumensietca | He npumenseTcs
12 12 MaTtepwansl, ncnonesyemelie | He npumensietca,| He npumensertcs,| He npumeHsetcs,
B Ka4ecTBe repMeTMKOB 33  WCKIMIOYeHWEM | 38 WCKITIOYEeHMEM| 32  UCKMIOYEHUEM
cryYaeB, Korga npu-| cny{aes, korga npuv-| cnydaes, koraa npu-
meHsieTes 6.1.2.3,| mensieTca 6.1.3, ne-| mensietca 6.1.2.3,
nepedvncneHue a) pe4ucnexuve a) nepeuucrieHve a)
13 13 EX-KOMMNOHEHTHI MpumenseTtcs MpumenseTtcs MpumensieTcs
14 14 BeogHble ycTponctBa u co- | He npumensietcs He npumensietca | He npumensietcst
€[VHWTENbHbIE KOHTAKTHbIE
3aXUMBbI
15 15 BeogHble ycTpoiictBa ansi| He npumensietca He npumensertca | He npumensietcs
3a3eMIsIIOWMX MU 3aWwmT-
HbIX NMPOBOAHWKOB
16 16 OTBepcTust 060M0YKH He npumensietca,| He npumensietca,| He npumensercs,
3a WCKMIOYeHUeM| 3a  WCKNIYeHMeM| 3@ UCKIIOYEHUEM
cnydaes, Korga npu-| cnyyaee, korga npu-| cnydaes, koraa npu-
MeHsieTcs 6.1.2.3,| meHseTtca 6.1.3, ne-| mensetca 6.1.2.3,
nepeuncnexve a) peuyncnexve a) nepeuucrieHve a)
17 17 HononHutensHble TpeboBa- | He npumensieTca He npumensietca | He npumensietca
HUSI K BpaLLAIoLWMMCs Mallu-
Ham
18 18 HononHutensHble TpeboBa- | He npumensieTca He npumensietca | He npumensietca
HUS1 K KOMMYTaLMOHHbIM ar-
naparam
19 19 HononHutensHble Tpebosa- | He npumensieTca He npumensietca | He npumensietcs
HUS1 K NpeaoXpaHuTensiM
20 20 HononHutensHble TpeboBa- | He npumensieTca He npumensietca | He npumensietcs
HUSI K COeAVHUTENSIM
21 21 HononHutensHble Tpeboea- | He npumensieTca He npumensietca | He npumensietcs
HUS1 K CBETOBbIM Nnpubopam
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Paspen/nynkt MOK 60079-0

MNpumensiembie pasgensl M3K 60079-0 k M3K 60079-11

NckpobeaonacHoe anekTpoobopynoBaHue

MeTannuyeckne yactm o6o-
NnoYeKk n CTeKnAHHbIe YacTu
obonovek

32 WCKIKYEHMeEM
cny4aes, Korga npu-
MeHsieTea 6.1.2.3,
nepeuncrnexHvne a)

32 WUCKIMIOYEHMEM
cny4aes, korga npu-
MeHseTca 6.1.3, ne-
pedncrieHve a)

CefAsaHHoe
Wag. 5.0 | Wap. 6.0 HasgaHue pasgena/nyHkra Mpynna | Mpynna lll anekTpoobo-
(cnpa- (cnpa- (oBa3aTensHOE) v rpynna ll pynoBaHue
BOYHOE) | BO4YHOE)
22 22 HdononHutenbHble Tpeboea-| MameHeHO NameHeHO He npumeHseTcs
HUS K TOMOBHBLIM U PY4YHbIM
CBETUINbHMKaM
23.1 23.1 O6wwme TpeboBaHusi MpumeHsieTcs MpumeHseTcs MpumeHsaeTcs
23.2 23.2 BaTtapeu He npumeHsietcs He npumeHsietca | He npumenseTcs
23.3 23.3 Tunbl aNEMEHTOB MpumeHsieTcs MNMpumeHsieTcs MpumeHseTcs
23.4 23.4 OnemeHTbl B BaTapeun MpumeHsieTcs MpumeHsieTcs MpumeHsaeTcs
23.5 23.5 HomuHanbHble napameTpbl| lNMpumeHseTcs MNMpumeHsieTcs MpumeHsaeTcs
BaTtapel
23.6 23.6 B3anmo3ameHAeMOCTb MpumeHsieTcs MNMpumeHsieTcs MpumenseTca
23.7 23.7 3apspgka nepBudyHbliX baTta-| lMpumeHseTcs MpumenseTca lMpumeHsneTcs
pen
23.8 23.8 YTeuka MpumensaeTcs MpumenseTca lMpumeHsaeTcs
23.9 23.9 CoegunHeHuns MpumeHaeTcs MpumenseTca lMpumeHsaeTcs
23.10 23.10 YcTaHoBKa MpumeHsieTcs MpumeHsieTcs MpumensieTcs
23.11 23.11 3ameHa anemeHTOoB unu 6a-| llpumeHseTtca MpumensieTcs MpumensieTcs
Tapen
23.12 23.12 3amensiembin 6nok 6atapen | lpumensieTcs NMpumeHsieTcs MpumensieTcs
24 24 HokymeHTaums Mpumensietca MpumensieTcs MpumensaeTtcs
25 25 CooteetcTBue npototuna| [lpumeHsertca MpumeHnsieTca MpumensaeTtcs
unu obpasua goKymMeHTam
26.1 26.1 O6bwue TpeboBaHusA lMpumeHseTcs MpumeHnsieTca MpumensaeTtcs
26.2 26.2 CTpykTypa ucnbiTaHus lMpumeHseTca MpumeHsieTcs MpumensneTcs
26.3 26.3 WcnbiTanusa Bo B3pbiBoonac- | lMpumeHsieTces MpumeHsieTcs MpumennaeTtcs
HbIX MCMNbITATENbHbBIX CMECAX
26.4.1 26.4.1 OuvepeagHOCTb MCMbITAHUN He npumeHsercs, | He npumenseTcsa,| He npumensietcs,
3a WCKMNKYEeHUeM | 3a WUCKIYEHNEM| 38 WUCKMIOYEHNEM
cny4aes, Korga npu- | crnydaes, korga npu-| crnydvaes, korga npum-
MeHseTca 6.1.2.3, | meHnsietca 6.1.3, ne-| meHsieTca 6.1.2.3,
nepevvcrneHvne a) pe4yncnexHve a) nepeuvvcnexHve a)
26.4.1.1 | 26.4.1.1 MeTtannuyeckmne obonoykun,| He npumeHsetcsa, | He npumensaetca,| He npumeHsieTcs,

32 WUCKNYeHuem
crnyyaes, Korga npu-
MeHsieTcsa 6.1.2.3,
nepe4vncrnexHve a)
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Pasgen/nynkt M3K 60079-0

Mpumensiemble pasnenst MOK 60079-0 k MK 60079-11

NekpobesonacHoe anekTpoobopynoBaHue

HEHTOB Ha BOCMNamMeHeHune
B3PbIBOOMNACHbLIX CMecel
(rpynna | v rpynna Il)

CssizaHHOE
W3p. 5.0 WNan. 6.0 HaseaHue paspgena/nyHkra Mpynna | Mpynna lll 3nexkTpoo6o-
(cnpa- (cnpa- (obsizaTenbHoe) v rpynna |l pynoBaHue
BOYHOE) BOYHOE)
26.4.1.2 (26.4.1.2 | Hemetannuueckne obonoy- | He npumensietcsa,| He npumenseTcs,| He npumeHsaertcs,
KM U UX Hactu 3a WCKINIOYEHWEM| 32 WCKIIOYEHMEM| 38 UCKITIOYEHUeM
cryYaes, Kkorga npuv-| cnydvaes, korga npu-| cry4aes, Koraa npu-
MeHsaeTca 6.1.2.3,| meHsieTca 6.1.3, ne-| meHsieTca 6.1.2.3,
nepe4ncrneHue a) peuncrieHue a) nepevnucneHuve a)
26.4.1.2.1(26.4.1.2.1| OnektpoobopynoBaHme ansa| He npumeHsietca,| He npumensetca | He npumensercs,
rpynnbi | 3a WCKINIOYEeHneMm 3a UCKNYeHueMm
criy4aes, korga npu- cny4aes, Korgaa npu-
meHseTcsa 6.1.2.3, meHsaeTca 6.1.2.3,
nepedvncrneHve a) nepevncneHune a)
26.4.1.2.2(26.4.1.2.2 | OnektpoobopyaoBanve ans | He npumeHnaetcs,| He npumensietcs,| He npumeHsaertcs,
rpynn Hwm il 3a WCKINIOYEHMEM| 3a MCKIIOYEHMEM| 32 UCKNIOYEeHueMm
crny4aes, Korga npu-| cryyaes, Korga npu-| criyyaes, korga npu-
meHsieTcs 6.1.2.3,| mensietca 6.1.3, ne-| menaetca 6.1.2.3,
nepevncrneHve a) peuucneHve a) nepevncneHue a)
26.4.2 26.4.2 YaapoycTONYMBOCTb He npumensietcs,| He npumensietcsa,| He npumensieTcs,
3a WCKNKW4YeHunem| 3a WUCKINKw4YeHuem| 3a WUCKNWYeHunem
cnydaes, Kkorga npw-| crydaes, korga npu-| cny4aes, korga npu-
MeHsieTca 6.1.2.3,| mensietca 6.1.3, ne-| meHseTca 6.1.2.3,
nepedvncrnieHne a) peuncrieHue a) nepevucrieHue a)
26.4.3 26.4.3 MenbiTanme cbpacbiBaHnem | MpumenseTcs Mpumenserca He npumenseTcs,
3a UCKNIOYeHnem
cnydaes, Korga npu-
MmeHseTca 6.1.2.3,
nepe4ncneHve a)
26.4.4 26.4.4 Kputepun npuemkm He npumensieTtcs,| He npumensietcs,| He npumeHsertcs,
332 WCKINIOYEHNEM| 38 WCKIIOYEeHNEM| 38 UCKIIOYEHUEM
cnyyaes, Korga npu-| cny4aes, korga npu-| cryyaes, korga npu-
meHsieTcs 6.1.2.3,| meHseTca 6.1.3, ne-| meHseTca 6.1.2.3,
nepeuncrnexune a) peuncrneHve a) nepedvcrieHve a)
26.4.5 26.4.5 CreneHb 3awmThl obonovkol | MNpumeHseTcs MpumeHsieTcs MpumeHsieTcs
26.5.1.1 [26.5.1.1 | Obwme TpeboBaHUS MpumeHsieTcs MpumeHsieTcs He npumeHsieTcs
26.5.1.2 [26.5.1.2 | OkcnnyaTtaunoHHasa Temne- | MIaMeHeHo MNameHeHo MameHeHo
parypa
26.5.1.3 [26.5.1.3 | MakcumaneHaa TemnepaTy- | N3meHeHO N3ameHeHo He npumensieTcs
pa NoBepxHOCTU
26.5.2 26.5.2 McneiTaHne Ha TennoBol | He npumensietca,| He npumensetca,| He npumeHsaercs,
yoap 332 WCKINIOYEHWEM| 38 WCKIIOYEHMEM| 38 UCKIIOYEHUEM
cnyyaes, Korga npuw-| cryyaes, korga npu-| cryyaes, korga npu-
meHsaeTcAa 6.1.2.3, meHseTca 6.1.3, ne-| meHseTca 6.1.2.3,
nepeuuncrnexune a) peyncrneHve a) nepe4yncneHve a)
26.5.3 26.5.3 WcnbiTanne maneix komno-| lNpumensietcs He npumeHsieTcs He npumensieTcs
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Paspen/nynkt MOK 60079-0

Mpumensiemble pasgensl M3K 60079-0 k M3K 60079-11

UckpobGesonacHoe anekTpoobopynoBaHue

HUe 3NaCcTOMEPHbIX YNIOTHU-
TenbHbIX KOneL

3a WUCKNIOYEHUEM
cnydaes, koraa npu-
meHfAeTca 6.1.2.3,
nepeuvncneHue a)

3a WUCKNIOYEHUEM
cnyuaes, korga npu-
meHsieTca 6.1.3, ne-
peuncnenuve a)

CBsasaHHoe
WNap. 5.0 Uag. 6.0 Hassanue paspena/nyHkra Mpynna | Mpynnalll anekTpoobo-
(cnpa- (cnpa- (obsizaTenbHoOE) v rpynna Il pyoosaHue
BOYHOE) BOYHOE)
26.6 26.6 McnbiTaHne npoxogHbix u3o- | He npumensieTcs He npumensietca | He npumeHsetcs
NATOPOB KPYTALMM MOMEH-
TOM
26.7 26.7 Hemetannuueckne o6onoy-| He npumensietcsa,| He npumenaetcs,| He npumensietcs,
KW UNW HEMeTannu4yeckne | 3a WCKIIOYEHUMEM| 32 WCKNIOYEHUEM| 3@ UCKMNIOYEHNEM
vacTtn oborouek cny4aes, Korga npu-| cnydaes, korga npu-| cnydaes, korga npu-
MeHsietca 6.1.2.3,| mensietcsa 6.1.3, ne-| mensietca 6.1.2.3,
nepeuyucrieHve a) peuncnexue a) nepeuncrieHue a)
26.8 26.8 TennocToOMKOCTb He npumenseTcsa,| He npumenaetca,| He npumensietcs,
3a MCKIMIOYEHUEM| 32 MCKIOYEHUEM| 32 UCKIIOYEHUEM
cny4aes, Kora npu-| cnydaes, korga npu-| cnydaes, korga npu-
MeHsieTca 6.1.2.3,| mensaetca 6.1.3, ne-| meHsietcs 6.1.2.3,
nepeuucrieHne a) peuncnenuve a) nepeuncrieHne a)
26.9 26.9 XonogocTonkocTb He npumensietcsa,| He npumensaetcsa,| He npumensaercs,
3a MCKIIOYEHUEM| 32 MCKAIYEHUEM| 32 UCKNIOYEHNEM
cny4aes, Korga npu-| cnydaes, korga npu-| cnydaes, korga npu-
MeHsieTcs 6.1.2.3,| meHsertca 6.1.3, ne-| meHsieTca 6.1.2.3,
nepeumncrieHne a) peuncnenve a) nepeuncnenve a)
26.10 26.10 CBeTOCTOMKOCTb He npumensetcsa,| He npumenaetca,| He npumensaercs,
3a MCKIMIOYEHUEM| 32 MCKAIYEHUEM| 32 UCKNIOYEHUEM
cnydaes, korga npu- | cnyyaes, korga npu-| cny4aes, korga npu-
meHfaeTca 6.1.2.3,| mensietcsa 6.1.3, ne-| meHsietcs 6.1.2.3,
nepevncneHue a) peuncneHue a) nepeuncrieHue a)
26.11 26.11 Cronkoctb anekTpoobopyano-| He npumensaetcs,| He npumensetca | He npumenseTcs
BaHuA rpynnbl | kK BO3gen-| 3a WCKNIOYEHUEM
CTBUMIO XMMUYECKMNX areHToB cnyqaes, korga npu-
meHseTca 6.1.2.3,
nepevncneHve a)
26.12 26.12 MpoBepka uenocTtHocTu 3a-| He npumeHsetca He npumensetca | He npumensertcs
3eMreHus
26.13 26.13 McneiTaHne no onpepene-| lMpumensaertca MpumeHseTtca He npumensietca
HUIO COMPOTUBMEHUS U30NS-
UuK vyacten obonoyek n3 He-
MeTannu4ecknx MaTepuanos
26.15 26.14 M3mepeHne emkocTm Mpumensaertca MpumeHsaeTcs He npumensieTca
Het 26.15 Bepuoukauma HomuHanb-| He npumeHsietcs He npumensetca | He npumensietcs
HbIX NapamMeTpoB BEHTUMSITO-
poB
Het 26.16 AnetepHaTMBHOe orpaHude-| He npumensietcsa,| He npumensetcsa,| He npumensietcs,

3a UCKNIYEHUEeM
cnyqaee, korga npm-
meHaeTca 6.1.2.3,
nepedvncrieHue a)
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Mpumensemble paspensl M3K 60079-0 k MOK 60079-11
Paspen/nynkt M3K 60079-0
NckpobesonacHoe anexkTpoobopynoBaHue
CssizaHHOe
Wag. 5.0 Map. 6.0 HaspaHue pasgena/nyHkra Mpynna | Mpynna lll anekTpoobo-
(cnpa- (cnpa- (oBs3aTenbHoe) v rpynna Il pynosaHue
BOYHOE) BOYHOE)
27 27 PyTWHHbIE ncneiTaHus Mpumensetca MpumeHsaeTca MpumeHseTcn
28 28 OTBeTCTBEHHOCTb U3roToBu-| [pumeHsaeTcs MpumeHsaeTcA MpumeHseTcn
Tenen
29 29 MapkupoBka Mpumensietcs MpumenseTcs MpumeHsieTca
30 30 MHeTpykuum Mpumensietcs MpumenseTcs MpumeHsieTca
Mpuno- [Mpwuno- HononHutencHele Tpebosa-| He npumeHsietcs He npumensietca | He npumensietca
xeHne A |xeHne A | HUA kK Ex-kabenbHbiM BBO-
aam
Mpwuno- [Mpwuno- TpeboBanua gna Ex-komno-| lMpumensetca MpumeHsaeTcs MpumeHsieTcs
XeHue B |xeHue B | HeHTOB
Mpuno- |Mpuno- Mpumep yctponctea anst yc- | lNpumMeHseTcs MpumensneTcs He npumensetcs,
xeHune C |xeHne C | TOWHMBOCTM K WMCMBITAHUIO HA 3a WCKMIYEHUEM
yoap cnyyaes, korga npu-
mMeHaeTcsa 6.1.2.3,
nepevuncrnexHue a)
Mpuno- |[Mpwuno- YpoBHW B3pbiBO3aWwmThl 060- | MpuMeHsieTcs Mpumensietca MpumensieTcs
xeHvne D |xeHvne D | pypoBanus ansi Ex-o6opygo-
BaHWA
Mpuno- |Mpwuno- Oeuratenu, nutaembvlie ot| He npumensetcsa He npumensietca | He npumensietcs
xeHne E |xenme E | npeobpasosatens
Het Mpwuno- UcnbiTaHne Ha noBbiweHus | He npumensaeTtca He npumensietca | He npumensertca
xeHne F | Temnepartypbl anekTpudec-
KMX MaLUWH
Het Mpwuno- Cxema-pykoBogcteo no uc-| He npumensetca,| He npumensetca,| He npumensertcs,
Xenne G| nblTaHNAM HemeTannuuec-| 3a UCKN4YeHneM| 3a ucknYeHneM| 3a UCKNIYEHUEM
kux ob6onovek nm Ux vacten| cnydaes, korga npu-| cnydaes, korga npu-| cny4aee, korga npu-
(26.4) meHsaeTca 6.1.2.3,| mensetca 6.1.3, ne-| mensetca 6.1.2.3,
nepe4mncneHve a) peuncnenve a) nepedvncnexHve a)

[apTom.

Hetr — Hert tpeboBanui.

Mpumensietca — [anHoe TpebGoeaHue ctaHaapta MOK 60079-0 npumeHsetca 6e3 nameHeHus.
He npumensetca — [anHoe TpeboBaHue crangapta MOK 60079-0 He npumeHsieTcs.
He npumensieTcs, 3a ucknioveHneM cnyydaes... — JlaHHoe TpebGoeaHue ctaHaapTa He NPUMEHAETCS KpOMe Tex
cnydaes, Korga CoOOTBETCTBYET TpeboBaHWAM 3afaHHbIX YCNOBUN.
U3meHeHo — [anHoe TpeboeaHue ctaHgapta MOK 60079-0 uaMeHeHO B COOTBETCTBMM C HACTOSILLMM CTaH-

MpwumeyaHne— Homepa pasgena B Tabnuue 1 npuBogsatcst Tonbko aAnst Hpopmaumm. NMpumeHumble

TpeboBaHusa M3K 60079-0 onpeaeneHbl HasBaHMeM pasaena, KOTopbiii siBnsietcs obsasartensHbiM. Hactosiwas tabnm-
ua 6bina HanucaHa ¢ y4eToM crieunanbHbix TpeboBanuin M3OK 60079-0, nsganue 6.0. Hymepauus pasgenoB npegpl-
Oywero usgaHus npueeaeHa Tonbko agns mHhopmauum. 370 gaeT BO3MOXHOCTbL obwue TpeboBannsa MOK 60079-0,
m3ganue 5.0, ucnonb3oBath C AaHHON 4acTbio 60079 npu HeobxogumocTu. lpu otcyTecTBUM TpeboBaHus (B Tabnu-
ue 1 — HeT) UM BO3HMKHOBEHUN KOHGNUKTa mexay TpeGoBaHuAMM HeobBXOAUMO PYKOBOACTBOBaTLCA TpeGoBaHus-
MU NOCNEAHEro U3aaHus.
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2 HopmaTuBHbIE CCbISIKM

CnegytoLive HopMaTMBHbIE JOKYMEHTbI COAepKaT MOSIOKEHUs], KOTOpble NOCPeACTBOM CChITOK HA HUX B
HacTosILLEeM cTaHAapTe SIBASOTCA NonoXeHussmy Hactosien yactn MOK 60079. [inst AOKyMEHTOB € yka3aHHOM
[aToi AeCTBUTENbHBIM ABMSIETCS ykazaHHoe uagaHue. [ins gokyMeHToB 6e3 ykazaHHOW AaTbl AeACTBUTENLHLIM
SIBMSIETCA nocrnegHee nsgaHue ykasaHHoro JOKyMeHTa (Co BCEMM NornpaBkamu).

MQK 60079-0 B3poiBoonacHble cpegbl. YacTs 0: O6opyaosaHue — Ob6wme Tpebosanus (IEC 60079-0,
Explosive atmospheres — Part 0: Equipment — General requirements)

M3K 60079-7 BapriBoonacHble cpefbl. YacTtb 7. ObopyaoBaHve ¢ BUAOM B3pbIBO3aLLMTbI «MOBbLILLEHHAs
3awmTa Buaa «e» (IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety e)

M3K 60079-25 BapbiBoonacHble cpefbl. YacTb 25: UckpobesonacHble anektpudeckue cuctemsl (IEC 60079-25,
Explosive atmospheres — Part 25: Intrinsically safe electrical systems)

M3K 60085 GnekTtpudeckas usonsaums. Knaccudukauums no tepmudeckum ceoicteam (IEC 60085, Electrical
insulation — Thermal evaluation and designation)

MG3K 60112 MaTtepuanbl anekTpousonsuuoHHble TBepable. MeToabl onpegeneHus HopMaTUBHOIO U CpaBHU-
TenbHOro MHaeKcor TpekuHroctorkoctu (IEC 60112, Method for the determination of the proof and the comparative
tracking indices of solid insulating materials)

MO3K 60127 (Bce yacTu) MuHuatiopHble nnaskue npegoxpaHutenu (IEC 60127 (all parts), Miniature fuses)

M3K 60317-3 TexHnyeckue TpeboBaHUS k cneLyanbHbIM BugamM 06mMoTouHbIX NpoBoAdoB. Yacts 3: Kpyrnas
MeZHas NpoBOSIoKa, MoKpbITas nonuadupHo amansto, knace 155 (IEC 60317-3, Specifications for particular types
of winding wires — Part 3: Polyester enamelled round copper wire, class 155)

M3K 60317-7 TexHnyeckue TpeboBaHMA K crieLmanbHbIM Bugam o6MoTouHbIX NpoBoaos. YacTs 7: Kpyrnas
MefHasi NpoBosIoka, NoKpbITasi nonaMuaHon aMmansto, knace 220 (IEC 60317-7, Specifications for particular types
of winding wires — Part 7: Polyimide enamelled round copper wire, class 220)

MQK 60317-8 TexHunueckue TpeboBaHWA K crieLmanbHbIM Bugam o6MoTouHbIX npoBoaoB. YacTs 8: Kpyrnast
MeHas NpoBorioka, NoKpbITasa nonuadppuMmmnaHon amansto, knace 180 (IEC 60317-8, Specifications for particular
types of winding wires — Part 8: Polyesterimide enamelled round copper winding wire, class 180)

MQK 60317-13 TexHuueckue TpeboBaHuWs K cneuuanbHbIM Bugam obMoTouHbIX NpoBoaoB. YacTb13: Kpyr-
nas MegHasi NpoBOIoKa € NONU3UPHBLIM U NONMU3MUPUMULAHBIM MOKPLITUEM C NONIMAaMUA-UMUAHON SMasbio,
knacc 200 (IEC 60317-13, Specifications for particular types of winding wires — Part 13: Polyester or polyesterimide
overcoated with polyamide-imide enamelled round copper wire, class 200)

MO3K 60529 CreneHu 3awunTel, obecneuvnsaemslie obonoukamu (Kog IP)

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

M3K 60664-1: 2007 PykosoacTBo no Belbopy nsonauum Ans o6opyaoBaHnsi B HU3KOBOSBTHLIX CUCTeMaXx.
YacTb 1: MpuHumnbl, TpebosaHus 1 ucnbitaHua (IEC 60664-1:2007, Insulation coordination for equipment within
low-voltage systems — Part 1: Principles, requirements and tests)

MOK 60664-3 PykosoacTeo no BeI6opy M3onsiummn ans 06opyaoBaHWst B HU3KOBOJLTHBIX cucTemax. HacTb 3:
MpUMeHeHVe MNOKPLITWSA, 3anMBKM UM POPMOBKY ANA 3awWwmThl OT 3arpasHeHus (IEC 60664-3:2003, Insulation
coordination for equipment within low-voltage systems — Part 3:Use of coating, potting or moulding for protection
against pollution)

M3K 61158-2 Mepenava LndpoBbIX AaHHLIX 4151 USMEpeHUst U ynpaeneHust. LLUnHbI nonesble Ans cuctem
aBTOMaTUYECKOro perynmpoBaHns 1 yrpaeneHns TexHornorndeckumMm npoueccamu. Yacts 2: Cneuundpmkaums du-
3udecKoro ypoBHs U onipedeneHue yenyr (IEC 61158-2, Industrial communication network— Fieldbus specifications —
Part 2: Physical layer specification and service definition)

M3K 62013-1 Jlamnbl ronoBHele, UCNonb3yeMble Npu paboTax B LWaxTax ¢ pyAHUYHbLIM ra3om. Yacts 1.
O6Lwwue TpeboBaHUsA. KOHCTpYKLMS 1 UCnbITaHWS, CBA3aHHbIE € puckoM Bapbiea (IEC 62013-1, Caplights for use in
mines susceptible to firedamp — Part 1: General requirements — Construction and testing in relation to the risk
of explosion)

ANSI/UL 248-1 MNMnaskuii npegoxpaHnTens H1akoro HanpspkeHus (ANSI/UL 248-1, Low-voltage fuses — Part 1:
General requirements)

MpumeyaHune—lNpu NoNb30BaHUM HACTOAWMM CTAHAAPTOM LienecoobpasHo NpoBepuTh AENCTBUE CCbINOY-
HbIX CTaHAApPTOB B MHMOPMALMOHHON cucTeme O6LWEro nonb3oBaHusi — Ha odmumanbHoM cante PegeparnbHOro areH-
TCTBa NO TEXHUYECKOMY PErynupoBaHMIO U METPOMNorMn B ceTu VHTEpHET unm no eXxerogHo usgasaemMoMy UHgopMaum-
OHHOMY YykasaTeno «HaumoHaneHble cTaHAapThI», KOTOPbIN ONyOrnkoBaH Mo COCTOSIHUIO Ha 1 siIHBapsi TEKYLLEro roga, u
Nno COOTBETCTBYIOLLUM EXEeMECSIHHO M3daBaeMbiM MHAOPMALMOHHBIM yKasaTernsiM, onybnvkoBaHHbIM B TEKYLLEM rogy.
Ecnun ccbinouHblii cTangapT 3ameHeH (M3MeHeH), TO MPU MNOSIb30BaHUM HACTOSILLMM CTaHAApPTOM criedyeT pyKOBOACTBO-
BaTbCH 3aMEHSIOLLMM (M3MEHEHHbIM) CTaHAapTOM. ECnM CCbIMOYHbIN CTaHgapT OTMeHeH 6e3 3ameHbl, TO MONoXeHve, B
KOTOPOM JaHa CCblflKa Ha HEero, NPUMMEHSIETCS1 B YaCTU, He 3aTparvBalolen 3Ty CChINKY.
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3 TepmuHbI 1 onpeaeneHus

B HacTosiLeM cTaHAapTe Hapsidy ¢ TepMuHamu 1 onpegeneHusiMu no MOK 60079-0 ncnonbaytoT crneayio-
LLMe TEPMUHBI C COOTBETCTBYIOLLIMMU ONpeaeneHUsIMu:

3.1 O6wume nonoxeHus

3.1.1 uckpobezonacHocTb «i» (intrinsic safety «i»): Bua B3pblBo3aLwyThl, OCHOBaHHLIA HA OrpaHUYeHUH
ANEeKTPUYECKON 3HEPruK B areKTpoobopyaoBaHUM U COeAUHUTENBHOM NPOBOAKe, KOTOPLIE NoABEpraloTcsl BO3Aei-
CTBUIO MOTEHUMANbLHO B3PbIBOOMACHOM cpefibl, 0 3Ha4YEeHUS1 HWXKE YPOBHS, Bbi3blBalOLLEro BoCriaMeHeHe oT
WCKPEHWS1 N Harpesa.

3.1.2 cBaAzaHHOe anekTpoob6opyaoBaHue (associated apparatus): dnekTpoobopyaosaHue, KOTOpOE Co-
AepXuT nckpobesonacHble U MCKPoonacHbIe LIeNy U CKOHCTPYMPOBAHO TakMM 06pa3oMm, UTO UCKpOOoTacHbIe Lienu
He MOryT OKa3blBaTb OTpULUATeNbHOE BNUsIHWE Ha uckpobesonacHble Lenw.

Mpwu™MeyaHune— CBs3aHHbIM 3neKTpooGopyAOBaHMEM MOXKET BbiTb:

a) anekTpoo6GopyAOBaHWE C APYIMM BMAOM B3pPbIBO3ALLMTbI, BKIIOYEHHLIM B HACTOAWMI CTAHAAPT, OTBEYAIOLWNUM
TpeboBaHUSIM NPUMEHEHUs1 B COOTBETCTBYIOLLEN B3pbIBOONACHOW cpeae, unu

b) anekTpooGopyaoBaHme 6e3 TakoW B3pbIBO3aWMTBLI, KOTOPOE MO 3TOW NPUYMHE HEe AOMKHO WCMONb30BaTLCS
BO B3PbIBOOMNACHON ra3oBoV cpefe, Hanpumep permcTpupyrowmii npubop, HaxoasaWMICA BHe B3PLIBOOMACHOW Cpefbl,
HO MOAKIMIOYEHHbIN K TepMonape, HaxoasLencs BO B3PLIBOONACHON cpefe, Yy KOTOPOro TOMbkO BXodHasi LENb UCKPO-
6es3onacHas.

3.1.3 uckpobezonacHoe anekTpoobopyaoBaHue (intrinsically safe apparatus): Onektpoo6opyaoeaHue,
B KOTOPOM BCE 3MEKTPMYECKME Lienn NckpoGesonacHs..

3.1.4 uckpobesonacHas Uensb (intrinsically safe circuit): QnekTpuueckas uenb, B kKOTOpoV B NpeanucaH-
HbIX HACTOSALLMM CTaHAAPTOM YCNOBUAX, BKIIOYAA HOpMaribHbIE YCNOBUSA 3KCNyaTauun U ykazaHHble YCNOBUS
HEWCNPaBHOCTW, HAKAKNE UCKPEHWS WSV TEMMOBbIe AeCTBUSA He Bbi3biBAOT BOCMIaMEHEHWS AaHHOM B3pbiBoonac-
HOW cpeabl.

3.1.5 npocTtoe anekTpoo6opyaoBaHue (simple apparatus): OnexkTpuieckuin aneMeHT unu kKoMGuHauusa
3M1eMEHTOB NPOCTOM KOHCTPYKLMU C TOYHO onpeaeneHHbIMU 3NeKTpUHeckuMm napaMmeTpamm U KoTopble COBMECTU-
Mbl C UICKPOBE30MacHOCTLIO Lieni, B KOTOPOW OHW MCMOSb3YIOTCS.

3.2 nokpbITHe (coating): M30nauMoHHBIA MaTepuan, Hanpumep nak Uix cyxasi cMasodHas NnieHka, HaHe-
CEeHHast Ha NOBEPXHOCTb CBOPHOro anemMeHTa.

n punmedYyaHne — nOKprTVIe n martepuan OCHOBbI nevyaTHoW nnarbl 06pa3yIOT U30NNpPYyoLLyo CUCTEMY, KOTOpas
MOXeT obnagaTtb TakMMW XXe CBOWCTBaMM, Kak TBepAas M3onsaums.
[Onpegenenne 3.5 MOK 60664-3]

3.3 KoHdhopMHoe nokpbITUe (conformal coating): 3nNekTpon3oNALUNOHHLIM MaTepuar, HaHOCUMbINA B Kaye-
CTBE MOKPbITUSA HA CMOHTUPOBaHHbIE NeYaTHbIe NNaThl AN Nony4YeHUs TOHKOTO Crlosl, COOTBETCTBYIOLLIErO NoBepX-
HOCTU, A1 CO34aHUSA 3alLMTHOIo aKpaHa NPOTUB BPeAHbIX BO3AESNCTBUI OKpYXKaloLLiel cpebl.

[OnpegeneHue 2.1 MOK 61086-1].

3.4 KOHTpONbHbINA YepTex (control drawing): YepTexx unu Apyroi AOKYMEHT, MOArOTOBIEHHbIA U3roTOBUTE-
nem ansi uckpoBbesonacHoro Unu CBsI3aHHOIO areKTpoobopyaoBaHUs, coaepkalLmii noapo6Hble anekTpudeckue
napamMeTpbl AN NOAKMIOYEHNUs! K APYTM 311EKTPUYECKUM LiensiM U anekTpoobopyaoBaHuio.

3.5 puoaHbIN 6apbep 6e3onacHocTu (diode safety barrier): C6opka anemeHTOB, cocTosiuas U3 LYHTK-
pYIOLLMX AMOO0B UNU Lienei AuoaoB (B TOM uucrie cTabunuTpoHOB), 3alLMLLEHHBIX MPefoXpaHUTeNsiMU UK
pe3ncTopamMm Unn ux codeTaHueM, 1 NPeanoYTUTENbLHO U3rOTOBIEHHAS B BUAE OTAENBHOIo anekTpoobopyaosa-
HYs, a He YacTu Bornee KpPYNHOro anekTpoobopyaoBaHUSI.

3.6 npuHUMN Lenoro o6bekTa (entity concept): MeTog, ucnonbayemeiit 4ns onpegeneHns Npuemnembix
KOoMBMHaLMi nckpobesonacHoro 1 cBsi3aHHOTo 3N1eKTpoobopyA0BaHMSA C MPUMEHEHWEM NapaMeTpoB UCKkpobeso-
MacHOCTU COEAVHUTENbHBIX YCTPOUCTB.

3.7 noBpexaeHua (faults).

3.7.1 yuutbiBaeMoe noBpexgeHue (countable fault): MoBpexaeHue, Nnponcxoasiiee B HaCTAX 3N1EKTPO-
obopyaoBaHusi, yaosneTBopstoLlero TpeboBaHUsIM K KOHCTpyKUuK corriacHo MOK 60079-11 (HacToAweMy cTaH-
AapTy).

3.7.2 noBpexpgeHue (fault): MospexaeHue noboro anemeHTa, pasgeneHusi, N3oNsALMU UNK COeaUHEHNUA
MEXAY aneMeHTaMu, He SIBNsoLLEerocs HenospexaaeMbiM cornacHo MOK 60079-11, oT koToporo 3aBuUCUT UCKPO-
6e3onacHoCTb Lienu.
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3.7.3 HeyuuTbIBaeMoe noBpexaeHue (non-countable fault): MospexaeHue, nponcxosLlee B YacTAX
anekTpoobopyaoBaHusl, He yaoBneTBopsitoLLero TpeboBaHUsIM K KOHCTPYKLMK cornacHo MOK 60079-11.

3.8 HoMUHanNbHbIN TOK NpegoxpaHuTens I, (fuse rating /,,): HomunHanbHbIA Tok cpabaTbiBaHWs npeo-
XpaHUTens B COOTBETCTBMUU € cepueil ctaHaapToB MOK 60127, ANSI/UL 248-1 unuv ykasaHHbIA M3roToBUTENEM.

3.9 cucrema nonesoil wWnHbl FISCO: VickpobesonacHas cuctema noneson LnHBbI.

3.10 HenoBpexaaemocTsb (infallibility).

3.10.1 HenoBpeXxxAaeMbIil 3aNeMeHT UNU HenoBpexgaemasn cbopka aneMeHTOB (infallible component
or infallible assembly of components): SnemeHT nnu cbopka anemeHToB, koTopble B cooTBeTCTBUM ¢ MOK 60079-11
paccMaTpuBatoTCs Kak He nodBepXKeHHble onpeaerneHHbIM NOBPEXAeHNSIM.

MpuMeuaHne— BepoarHOCTb TOro, YTO Takue MOBPEXAEHUSI NPOU30KAYT B MpoOLecce SKCryatauum unm
XPaHEHUsl, CHATAIOT HACTONBKO HWM3KOW, YTO OHA HE AOIKHA MPUHUMATBCA B PACYET.

3.10.2 HenoBpexpaeMoe coeauHeHue (infallible connection): CoegnHeHus1, BKMoYas BCe BO3MOXHbIE
BUAbI COEANHEHWIA NPOBOAOB U NeYaTHbIX MPOBOAHUKOB, KoTopble B cooTBeTcTBUMU ¢ MOK 60079-11 cumTatotes
Hepa3sMbIKaoLLMMUCS MPY 3KCNyaTaLmMmn UM XpaHeHnn.

MpuMedaHNe— BepoarHOCTb TOro, UTO Takue MOBPEXAEHUsI NPOU30KAYT B MpoLecce SKCnnyaTauum unm
XPaHEHUsl, CHUTAIOT HACTONBKO HW3KOW, YTO OHA HE AOIKHA MPUHUMATBCSA B PACYET.

3.10.3 HenoBpexaaeMoe pasgeneHue UNn HenoBpexaaemas nsonsauuA (infallible separation or infallible):
PasgeneHne unv naonaumnsi Mexay ToKkoBeayLLMMU YacTsiMU, KoTopble B cooTBeTcTBUU ¢ MOK 60079-11 pacemart-
pPUBAOTCSH KaK He NoABEPXKEeHHbIe KOPOTKUM 3aMbIKaHUSIM.

MpumedaHue— BepoarHOCTb TOro, UTO Takue MOBPEXAEHUSI NPOU3OMAYT B MPOLECCe IKCIyaTaumm unm
XPaHEHUsl, CHUTAIOT HACTONBKO HW3KOW, UTO OHA HE AOIKHA MPUHUMATBCS B PACYET.

3.11 BHyTpeHHsIA npoBogaka (internal wiring): MpoBoaka W anekTpuyeckue coeaMHeHus, BoINONHEHHbIE
U3roToBMUTENEM BHYTPW 3neKTpoobopyaoBaHus.

3.12 Texo6cnyxuBaHue anekTpoo6opyaoBaHusa nog HanpsikeHueM (live maintenance): Texo6cnyxu-
BaHue, OCyLLIeCTBIISIEMOE B TO BpeMsl, KorJa CBsizaHHoe anekTpoobopyaoBaHue, uckpobesonacHoe anekTpoobo-
pyaoBaHMWeE U Lieny HaxoaaTes noa HanpskeHneMm.

3.13 anekTpuyeckue napameTpsbl (electrical parameters).

3.13.1 MmakcumanbHoe BxoAHoe HanpshkeHUMe (maximum input voltage U,): MakcumanbHoe 3HaveHue
HarpshkeHUst (MOCTOAAHHOO UM aMNIIUTYAHOrO 3HaYeHWs NepeMeHHOro Toka), KoTopoe AonyckaeTcs NpUknaabl-
BaTb K CO8AUHUTENbHLIM YCTPOCTBAM anekTpoobopyaoBaHus 6e3 HapyLUeHUA BUAA B3PbIBO3ALLUTLI.

3.13.2 MakcuManbHbIN BXoaHOM TOK (maximum input current [)): MakcumanbHoe 3HaveHue Toka (nocTo-
SIHHOTO UM aMMNUTYAHOE 3HaYeHWe NepeMeHHOro ToKa), KOTOpPbI MOXeT NpoTeKaTe B COeANHUTESLHBIX YCTPOit-
cTBax anekTpoobopyaosaHus 6e3 HapyLleHUs BiAa B3PLIBO3ALLUTI.

3.13.3 MmakcumanbHasa BxogHas MoLHOCTb (Mmaximum input power P): MakcumanbHoe 3HaueHUe MoLLl-
HOCTHU, KOTOpOe AornycKkaeTcs NodaBaTh Ha CoeauHUTENbHbIE YCTPolicTBa anekTpoobopyaoBaHUs 6e3 HapyLLeHNs!
BWAa B3PLIBO3ALLMTHI.

3.13.4 makcmanbHasn BHYTpeHHAA eMKocTb (maximum internal capacitance C,): MakcumaneHoe 3Haue-
HUe 3KBUBANEHTHOWN BHYTPEHHEeM EMKOCTU COSAUHNTESBbHbIX YCTPOICTR aNeKTpoobopyaoBaHus.

3.13.5 MakcuMmaneHaa BHYTPEHHANA MHAYKTUBHOCTL (Maximum internal inductance L;): MakcumansHoe
3HaueHWe 3KBUBANEHTHOW BHYTPEHHEN MHAYKTUBHOCTU COEAMHUTENBbHBIX YCTPOWCTB 3NeKTpoobopyaoBaHUS.

3.13.6 makcuManbHoe oTHoOLLeHUe BHYTPEeHHUX UHAYKTMBHOCTU U conpoTuBneHus (L;/R) (maximum
internal inductance to resistance ratio L;/R;): MakcymansHoe 3HayeHe OTHOLLIEHWS MHAYKTUBHOCTM K COMPOTUBIIE-
HUIO, KOTOPOE MOXET UMETb MECTO Ha BHELLHWX CO8AUHUTENbHbIX YCTPOMCTBAX 351eKTPoo6opyAoBaHMS.

3.13.7 makcuManbHoe BbixoAHoOe HanpsikeHue (maximum output voltage U,): MakcumanbHoe 3Hauve-
HUe HanpPsKeHWs (MOCTOSIHHOrO UMW aMMAUTYAHOe 3HaYeHWe NepEMEHHOro ToKa) Ha COeAMHUTENbHBIX YCTPOM!-
CTBax anekTpoobopyaoBaHusa B criyyae NpUnoXeHust Nioboro HanpskeHus!, BKIKOYas MakcuManbHoe 3HadeHne
HarpsbKeHUs.

3.13.8 MakcuManbHbIN BbIXoAHOM TOK (maximum output current ,): MakcumaneHoe 3Ha4eHWe Toka (rno-
CTOSIHHOTO W aMNIUTYAHOE 3HaYeHNe NepeMeHHOro), KOTOPLI MOXET MPOTeKaTb B COeANHUTENbHbIX YCTPOW-
CTBax anexkTpoobopyaoBaHus.

3.13.9 makcumanbHasa BbixogHasa MolHoOCcTb (maximum output power P,): MakcumansHoe aHadeHue
3NEeKTPUHECKON MOLLHOCTU, KOTOpOE MOXET BbITb Ha BbIXOAHBIX COEANHUTENbHLIX YCTPOACTBAX 3/1eKTpooBopyao-
BaHWS.
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3.13.10 makcuManbHan BHELLHASA eMKocTb (maximum external capacitance C,): MakcumansHoe sHave-
HUE eMKOCTU, KOTOPYI0 A0NyCKaeTcs NOAKIoYAaTL K CoeANHWUTESNbHBIM YCTPOCTBaM anekTpoobopyaosaHus Ges
HapyLLeHVs1 BUAa B3PbIBO3ALLMTbI.

3.13.11 makcUManbHas BHeLHAA UHAYKTMBHOCTL (maximum external inductance L,): MakcuMansHoe
3HaYeHne UHAYKTUBHOCTU, KOTOPYIO A0MNYyCKaeTCsl MoAKNoYaTh K COEANHUTENBHBIM YCTPOCTBaM anekTpooGopy-
AosaHus 6e3 HapyLueHWUs BUaA B3pbIBO3aLLUTHI.

3.13.12 makcumanbHoe OTHOLUEHUe BHELHUX UHAYKTMBHOCTU U conpoTtuenenus L, /R, (maximum
external inductance to resistance ratio L /R,): MakcvumanbHoe 3HaueHue OTHOLUEHUSI UHAYKTUBHOCTM K CONpOTHB-
NEeHNIo BHELLHEN 3M1eKTpUYECKOi Lierni, KOTOpoe MOXeT UMEeTb MEeCTO Ha BHELLIHEM COeANHUTENIbHOM YCTPOACTBE
anekTpoobopyanosaHus 6e3 HapyLleHWs ero Uckpo6e3onacHOCTH.

3.13.13 MakcuManbHoe HanpshkeHue MOCTOAHHOrO Toka Unu add¢eKTUBHOe 3HaYeHUe nepemeH-
Horo (U,,)) (maximumr.m.s. a.c. or d.c. voltage U,,): MakcumansHoe HanpsbkeHue, KoTopoe MOXET BbITb NpUoxe-
HO K COeAMHMTEbHBIM YCTPOWCTBaM UCKPOOMAaCHbIX Liener CBA3aHHOro anekTpoobopyaosaHus 6e3 HapyLleHUst
BUAA B3PLIBO3ALLUUTI.

MpumeuaHusn

1 370 TaKke OTHOCUTCA K MAaKCUManbHOMY HanpsKeHUIo, KOTOpoe MOXeT 6biTb NPUNOXEHO K MCKPOOMNaCHbIM
COeIMHUTENBHbLIM YCTPOWCTBAM UckpobesonacHoro anekTpoobopyaoBaHus (Hanpumep, KOHTaKTbl AN 3apaga Ha anek-
TpoobopyaoBaHuu, paboTaiowem ot 6atapen, Kkoraa 3apsaKa MOXET OCYLUECTBISITLCA TOMLKO 3a Npeaenamy B3pbiBOO-
NacHOW 30HbI).

2 3nauenve U, moxeT 6biTb pasnnyuHbiM Ana pasHbiX TMMOB COEAUHUTENbHLIX YCTPOWUCTB, a TakkKe ANA Hanpspke-
HUIA NEePEMEHHONO U NOCTOSIHHOIO TOKa.

3.14 kaTeropusn nepeHanpsixeHus (overvoltage category): Lindpposoe o6o3HaueHue, onpegensioLlee yc-
noBWe NepeHanpPsXXeHUA NepexoaHoro npoLecca.
[Onpegenenve 1.3.10 MOK 60664-1]

MpwumedyaHne— Mcnoneaylotcs kateropun nepenanpsbkenus |, 1, N w IV (cm. 2.2.2.1 MOK 60064-1).

3.15 cTreneHb 3arpAsHeHusn (pollution degree): Lindposoe 06o3HaueHe oxxnaaemol cTeneHn 3arpasHe-
HUS MWKpOCPeabl.
[OnpepeneHune 1.3.13 MOK 60664-1]

MpwumeyaHune— NcnonbayloTcs cTenenn 3arpasHenuns 1, 2, 3 n 4.

3.16 3awmTHOE cBepXHU3Koe HanpsixeHune (protective extra-low voltage — PELV): Cuctema co ceepx-
HU3KUM HarpsbKeHWeM, KOTopasi He U3oNPOoBaHa SMEKTPUYECKM OT 3eMIU, HO B APYrMX OTHOLLEHWAX YAOBNETBO-
psieT TpeboeaHmsam k SELV.

Mpumeyanune— Cucrema 50 B ¢ 3azemneHnem c OTBETBNEHMSIMU B CpedHel Touke — 3T0 cuctema PELV.

3.17 HomuHanbHoe HanpsxeHue usonsiuum (rated insulation voltage): 3Ha4eHne geiicTByoLLErO BbI-
AepX1BaeMoro HanpsbkeHusl, ykasaHHoe U3rotosuTenem 4nsi o6opyaoBaHus UK ero YacTu, XxapakTepusytoLlee
yKasaHHY'o (A0NTOCPOYHYH0) MPOYHOCTL ero U3oNsLUK.

[Onpegenenne 1.3.9.1 MOK 60664-1]

MpumedyaHue— HomvHanbHOE HaNpspKEHWE U3ONSAUMM He 0Bn3aTensHO PABHO HOMMHANMBHOMY Hanpsike-
HUIO 06OPYAOBaHUA, KOTOPOE, MPEXAe BCEro, CBA3aHO C (PYHKUMOHAMBHLIMU XapakTepUCTMKaMu.

3.18 nepuognyeckoe MakcMmMmarnbHoe HanpsixkeHue (recurring peak voltage): 3Ha4yeH®e MakcuMarnbHoro
HaNPsBKEHWSI NPK NeproanyecKnX U3MeHeHUsIX opMbl KPUBOI HaMPSKEHNS!, SBMSIOLLIUXCS peaynbTaToM UcKkaxke-
HUIA HANPSKEHUS NepeMeHHOro ToKa Ui NepPEeKYEHUS 3NEMEHTOB C HanpsbkeHWeM NepeMeHHOro Toka Ha Ha-
MpsPKeHUe NoCTOHHOrO ToKa.

MpumeyaHwue— CnydaliHble 6POCKM HanPsKEHWs!, HAMPUMEP MNP Criy4aliHOM BKIHOYEHWW, HE CUMTaloTCS
NepuoaMHecKMM MaKCUMarbHbIM HanpsLKEHUEM.

3.19 6e3onacHoe cBepxHU3Koe HanpsibkeHue (safety extra-low voltage — SELV): Cucrtema co ceepx-
HU3KM HanpskeHrem (06bIMHO He Gonee 50 B nepemeHHoro Toka unu 120 B noctosiHHoro Toka 6e3 nynscauuu),
KoTopas aNeKTPUYEcK/ N30NMPOBaHa OT 3eMNW 1 OT APYTX CUCTEM Takum 06pasoM, YTO eArHUYHOE NoBpexaeHne
He MOXET BbI3BaTb 3/1EKTPUYECKUIA yaap.

MpumedyaHue—Cucrema 50 B 6e3 3a3emneHns — ato cucrema SELV.
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3.20 repmeTusaums (encapsulation/encapsulate): MNpouecc HaHeceHKs koMNayHAaa Ans 3almTbl nroboro
3M1EKTPUYECKOro YCTPOMCTBA (YCTPOUCTB) NH0BbLIM NpuemMrieMsiM crnoco6om.

3.21 3anuBka (casting): MNpoLecc 3anuBKy XXMAKOro KOMMayHAa Npy HopMaribHOM AaBMeHUW OKpYKatoLLLe
cpefbl B dopMy Ans NNTbA.

3.22 cbopmoBaHue (moulding): Mpouecc pasmeLleHns 06beKTa B CTaHOK C MOOCTbIO AN (hopMOBaHMS U
BBefleHue N51acTMaccoBOro Matepuana Bokpyr MoMeLLLeHHOro KOMNoHeHTa noa AaBreHnem, MpuMeHsieMblM A5
YaCTUYHOW 1 NOMHOW repMeTU3aLmm MOMELLEHHOTO KOMMOHEHTA.

MpumeyaHwune— [NaHHbIN NPOLECC MOXET TaKKe OTHOCUTCA K NMTMTLEBOMY MPECCOBaHWIO, (hOPMOBKE WK
(HOPMOBaHUIO.

3.23 ranbBaHUYecKas usonauus (galvanic isolation): PacnonoxeHue B 06opyaoBaHu1, KoTopoe NO3Bo-
nseT OCyLEeCTBATL Nepeaayy curHana unm MOLLHOCTM Mexay uenammn 6e3 X NpsIMoro aneKkTpuyeckoro coeau-
HEHUsI.

MpumeyaHwue— lNpn ranbBaHN4ECKON U3ONALMKU HACTO UCNONB3YIOTCA 3NEMEHTLI ¢ MarHuTamm (TpaHcdop-
MaTop WK perie) Unu anemeHTbl C ONTUHECKUMU CpeACTBamMu CBA3W.

4 lpynnbl U TeMnepaTypHble Knaccbl UCKPOGe3onacHOro U CBA3aHHOIo
anekTpoobopyaoBaHUA

UckpobesonacHoe 1 cBsizaHHOe 311eKTpoobopyaoBaHue ¢ B3pbIBO3alLMTON Buaa, ykasaHHoro MOK 60079-0
Ansi NpUMEHEeHUs B NPUCYTCTBUM COOTBETCTBYIOLLEN B3PLIBOOMACHON cpeapl, AOMKHO NOAPa3AensITLCS Ha rpyn-
Mbl B COOTBETCTBUM C TpeboBaHWAMM K rpynne o6opyaosaHusa M3OK 60079-0 n knaccuduumpoBaThCsl MO Makeu-
ManbHo TeMnepaType NOBEPXHOCTU NN TeMNepaTypHbIM Krlaccam cornacHo TpeboBaHUsIM K TeMnepaTtype
M3K 60079-0.

CaszaHHoe 060pyaoBaHNe, KOTOPOE HE UMEET TAaKoro BUAA B3PbLIBO3ALLMTLI, AOMMKHO TONbLKO NoApa3aensaThb-
Cs1 Ha rpynnbl cornacHo TpebosaHuAM K rpynne o6opyaosaHus MOK 60079-0.

5 YPOBHM B3pPbIBO3ALWNTDI 3ne|<'rp0060py.q03a|-m;| n cooTBeTCcTBME
TpGGOBaHVIFIM B OTHOLUEHUU BocnnameHeHus

5.1 O6wme TpeGoBaHUA

UckpobesonacHoe 06opyaoBaHme 1 nckpobesonacHble YacTy CBSI3aHHOTO 3NeKTPooBopyA0BaHNA AOKHbI
ObITb OTHECEHbI K OOHOMY U3 YPOBHEW «iay, «ib» nnu «ic».

TpeboBaHWsA HAacToALLEro cTaHAapTa A0SKHbI MPUMEHATLCA KO BCEM YPOBHSIM UcKpoBe3onacHbIX Lenen,
ecrnv He yKkasaHo nHoe. Npu onpegeneHnn ypoBHs «ia», «ib» unu «ic» nospexaeHusa snNeMeHTOB U COeaNHEHNI
HeobXoaMMo yunTeIBaThL cxoaa U3 Tpeboranuia 7.6. MoBpexaeHust pazaeneHuin Mexay ToKoBeAyLLIMMW YacTAMU
HeobXxoaNMO yunTbLIBaTh B COOTBETCTBUM C TpeboBaHusmu 6.3. MNpy onpeaeneHuy yumTeiBaloT pasmblkaHue, 3aKo-
payuBaHue 1 3a3eMneHne BHELLHUX NCKpobe3onacHbIX BBOAHbLIX YCTPOMCTB cornacHo 6.2.

WckpobesonacHble napameTpbl 4ns ckpobes3onacHoro 1 CBsA3aHHOrO 3NeKTpoobopyaoBaHWUA AOSMKHbI On-
penensTbesi ¢ y4eToM TpeboBaHMIA B OTHOLLEHWN NCKPOBOTO BOCTITAaMEHEHNsT Mo 5.5 1 TennoBoro BocnnaMmeHeHNs
no 5.6.

[ns uenen cBA3aHHOro anekTpoobopyaoBaHUS, KOTOPLIE MOAKTOYAOT K LiensiM ¢ 6e3onacHbIM CBEpXHU3-
KM HanpsbkeHuem (SELV) nnu k uensm ¢ 3almTHeIM CBEpXHU3KMM  HarnpsbkeHnem (PELV), HanpsbkeHue Uy,
OOIKHO MPUMEHSITLCA TONBKO A1 XapaKTepUCTUKU 3HAUYEHNS HANPshKeHWs!, a HOMUHanNbHoe pabouee Hanpshke-
HWe NpuKnaapliBaoT Mexay NPOBOAHMKAMU LIenW Kak HanpsxkeHue anddepeHumansHoro suaa (TMNUYHbIE NpUMme-
pbl— Lenn RS-232, RS-485 unu 4-20 mA). Homep cepTudvkaTta Ha cBsizaHHOE anekTpoobopyaosaHue, UCnonb-
sytollee Lenn SELV n PELV, gonxkeH cogepkaTb 3Hak «X» cornacHo TpeboBaHusim k Mapkuposke M3K 60079-0.
CneuuanbHble TpeboBaHWsi NPUMEHEHWS, NepeYvncrierHble B cepTudnkare, A0MKHbI cogepaTb nogapobHele Heob-
XOAUMbIE Mepbl NpedocTopoXXHOCTW. ECnn B NpeaocTaBneHHoR A0KYMEHTaLMM U3roToBUTENb onpeaenun metoau-
K1 TexoBcnyXuBaHusa rnof HanpsbkeHWeM, To aTo TexobenyXuBaHue nof HanpspbkeHUeM He A0SHKHO HapylaTh
nckpobeaonacHoCTb, U 3TO CriedyeT YYATLIBATL BO BPEMSI UCTIbITAHWIA U OLIEHKU.

MpumevaHusn

1 Oina anekTpoobopyaoBaHust MOTyT ObiTb 3aAaHbl LENW HECKONMbKUX YPOBHEW, U OHO MOXET UMETb pasHble napa-
METPbI ANA KaXXaoro U3 yka3aHHbiX YPOBHEN UeENnen.

2 Mpw npunoxenun Hanpsbkenun Uy, U, B cneayiowmx pasgenax Ansa oueHkU MOXeT NPUMeEHATbCA nioboe Hanpsi-
XeHue A0 MaKCUMarnbHOro.
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5.2 UckpobesonacHas Lenb YPOBHSA «ia»

Mpw npunoxeHun HanpsbkeHuid U, 1 U; nckpobesonacHble Lieny ypoBHS «ia» He A0MKHbI BbI3bIBaTk BOCMNa-
MEHEHMWe B KaX40M 13 CreayroLmnx cnyJaes:

a) Npu HopManbeHOI aKcnyaTauum 1 BBeAEeHUM BCEX HEYUNThbIBaEMbIX MOBPEXAEHWIA, co3aaroLLmx Hanbo-
nee onacHble YCIoBUS;

b) npu HopmaneHo# akcnnyaTauum, BBEAEHUW OOHOMO YUNTbIBAEMOro U BCEX HeYYMThIBAEMbIX NoBpexae-
HWI, cozgarowmx Hanboree onacHble yCroBus;

C) NPV HOpMaribHON 3KCNyaTauum, BBe4eHNN ABYX YHUTbIBAEMbIX 1 BCEX HEYUUThIBAEMbIX MOBPEXAEHWNA,
cosfaroLmx Havbornee onacHble yCnoBus.

B kaxkaoMm 13 BblleyKasaHHbIX Criy4yaes HeyuY/TelBaeMble NOBPEeXAeHUst MOTyT BbITb Pa3NNYHbLIMM,

Mpw ncnbITaHWM UK OLeHKe Lienel Ha UCKPOBOe BoCiaMeHeHe HeoBXoanMo NCnonb3oBaTs kKoadpdurumeH-
Tbl 6e3onacHocTy B cooTBeTCTBMK ¢ 10.1.4.2 Ansi cnyyaes:

-a)ub) —1,5;

-c) —1,0.

Bo Bcex crnyvasix npu oLeHke TemnepaTypHOro Kracca noBepxHocTu kKoadpurimeHT 6e30nacHOCTH No Ha-
NPSPKEHNIO U TOKY A0MKeH ObITb paseH 1,0.

Ecnv MmoxeT BO3HWUKHYTb TOMbKO 04HO Y4YMTbIBaeMoe NoBpexaeHne, To 415 NpUcBoeHus nckpobezonacHowm
Lienun ypoBHSI «ia» MPUHUMAIOT BO BHUMaHWe TpeboBaHUsi nepedrcrieHnid a) n b), npy ycnosumn BbiNoSIHEHWA Tpebo-
BaHWI HAacTosILLEro cTaHaapTa K MChbITaHUsM Uckpobe3onacHow Lieny ypoBHs «ia». Ecnv yunTbiBaeMble NoBpexk-
AeHWs1 He MOTYT BO3HWUKHYTb, TO A4/151 MPUCBOEHUS UCKpobesonacHol Lenu ypoBHS «ia» NPUHUMALOT BO BHUMaHWe
TpeboBaHVA NepeuncrneHunst a), Mpu yCnoBumn BeINoNHeHWs: TpeboBaHWIn HacTosIWwero ctaHAaapTa K UCNbITaHUAM
nckpobesonacHom Lienu ypoBHs «iay.

5.3 UckpobesonacHas Lenb ypoBHA «ib»

Mpw npnnoxeHwn HanpsbkeHuii U, 1 U, nckpobesonacHblie Lieny ypoBHs «ib» He AomKHbI Bbl3bliBaTb BOC-
nnameHeHne B KaXx4oMm 13 criedytoLmnx cryvaes:

a) Npy HopMasbHON 3KCNyaTaLum U BBEAEHUU BCEX HEYUMTLIBAaEMbIX NOBPEXAEHUI, co3aatoLmx Haubo-
Inee onacHble YCIoBHS;

b) npu HopmaneHo aKkcnnyaTauumy U BBEAEHUU OAHOIO YYUTLIBAEMOTO U BCEX Hey4UTLIBaeMbIX NoBpexae-
HWIA, cozadaroLLMX Havbornee onacHble YCroBusl.

B kaxkaoMm 13 BblLLeyKasaHHbIX Criydaes Hey4UThiBaeMble NoBpeXaeHUS MOryT BbITb pasnUyHbLIMK.

Mpy UCMbITAHUN UNU OLIEHKe Lieneli Ha UCKpoBOe BOCTNaMeHeHe HeobX0AMMO MCMoNbL30BaTh KoadpduumeHT
6esonacHocTu 1,5 B cooTBeTcTBUM € 10.1.4.2. Bo BCex cny4asax Npu oLieHKe TemnepaTypHOro Kracca noBepxHo-
cTu koachbpULMeHT 6e30NacHOCT MO HAMPSHKEHUIO AW TOKY A0SKeH 6bITh paseH 1,0.

Ecnu yunTbiBaeMble NOBPEXAEHUA HE MOTYT BO3HUKHYTb, TO ANsi NPUCBOEHUS! MCKpoBe3onacHoM Lienum ypoB-
Hs1 «ib» NMpUHUMAIOT BO BHUMaHWUe TpeboBaHNs nepevncneHuns a), Npu ycrnoBun BeinonHeHust TpeboBaHuil HacTost-
Lero cTaHgapTa K UCnbITaHUSIM UCkpoBe3onacHoi Lieny ypoBHS «iby.

5.4 UckpobesonacHas Lienb YPOBHA «ic»

Mpwv npunoxeHun HanpsbkeHut U, 1 U; uckpobesonacHble Lenu ypoBHSA «ic» He A0KHbI Bbi3blBaTb BOC-
nnaMeHeHWe B3PbIBOOMACHOW CMECH NPU HOpMarbHOR 3KCNyaTauum U Npy yCroBusix, 3afaHHbIX HACTOSILLUM
CTaHaapTOM.

Mpy UCMbITAHUN UNU OLIEHKE Lienelt Ha NCKpOoBOe BOCMIaMeHeHNe HeobXxoaMMO UCMoNbL30BaTh KoadpdruMeHT
6e3sonacHoctu 1,0 B cooTBeTcTBUM € 10.1.4.2. BO BCex criydasix Npu OLeHKe TEMNepaTypHOro Kracca NnoBepxHo-
CTM Ko3ppULMeHT UckpoBe3onacHOCTW MO TOKY UK HANPSHKEHUIO AorKeH BbiTb paseH 1,0.

MpumeyaHwune— lMoHATUE YUUTLIBAEMbIX NOBPEXAEHUI HE MPUMEHSIETCA K 3TOMY YPOBHIO Lenu. HenoBpex-
Jaemble KOMMOHEHTbI M cOopka aneMeHTOR Mo pasgerny 8 He mpumensoTcs. [Onsa MckpoGes3onacHon Leny ypoBHA «ic»
TEPMUH «HEMOBPEXAaeMbIi» criegyeT NOHMMaTb Kak «yAOBNeTBOpAWMA TpeboBaHuam 7.1».

5.5 CooTBeTCTBME TPe6GOBaHMAM B OTHOLLEHUU UCKPOBOro BoCMNIaMeHeH s

Heo6x0a1Mmo oLeHWUTb W/WK enbITaTh Liemns Ha 3heKTUBHOE OrpaHUYeHne SHEePIM UCKPbI, KOTOPast MOXKET
BblI3blBaTb BOCMIaMEHEHWe B3pbIBOOMACHON cpefbl, B KaXA0M TOUKe, e MOXET NPOoU30NTH pasbeguHeHne Unm
coeauHeHwve, B cooTeeTcTBAM ¢ 10.1.

Ons rpynnesl Il ncrnbITaHWs Ha UCKPOBOE BOCMIAaMEHEHKe B COOTBETCTBMM € TpeboBaHusMu anst rpynnei 1B
OOMKHbI NPUMEHATLCA K LiensM, NoABEpKEHHbLIM MbIN.

5.6 CooTBeTCTBME TPeOOBaHMAM B OTHOLLEHUMU TENNOBOro BOCNIaMeHeH s

5.6.1 O6wue TpeGoBaHuA

Heobx0aMmMo OLEeHUTb W/WAK UCTIbITaTb MakcUMasibHYO TeMMnepaTypy BcexX MOBEPXHOCTEN KOMMOHEHTOB,
obornoyek NpoBOAKW 1 MeYaTHbLIX NPOBOAHUKOB, KOTOPLIE MOTYT KOHTAKTUPOBAThL C B3pbIBOOMACHLIMW Cpeaamu.
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MakcumanbsHas Temneparypa, 4oNYyCTUMast Nociie BBeAeHUs noBpexaeHuii no 5.2, 5.3 n 5.4, nornxHa 6biTb B
COQTBETCTBUM ¢ TpeboBaHWsAMU k TemnepaType M3K 60079-0.
WcnbiTaHus, ecnv oHY HeobxoanMel, ykasaHbl B 10.2.

MpumevaHusa

1 Tpe6oBaHusi 4aHHOrO NOANYHKTa HE NPUMEHSIIOTCS K CBA3aHHOMY 3neKTpoobopyaoBaHMio C APYTMM BUOOM B3pbi-
BO3alWMTbl U3 nepeuncnenHbix B MOK 60079-0 nnu HaxogsieMycs BHE B3PbIBOOMACHOW 30HbI.

2 Heobxogumo ocobeHHO TwaTernbHo Bbibupats matepuansl Anst NPUMEHEeHVs1 BEMM3n BbICOKOTEMMEpaTypHbIX
KOMMOHEHTOB, HanpuMep 3nemMeHToB, 6aTapel unyM KOMMOHEHTOB, CNOCOBHLIX paccemBaTh MOLWHOCTL Bonee 1,3 BT B
YCNOBUSAX MoBpexXAaeHusa, onpegeneHHblX B pasgene 5, Ana npegynpexgeHnsa BTOPUYHOro BocnnaMmeHeHus B3pbiBOO-
nacHol rasoBol cpeppl, Hanpumep, BCreacTBUe HarpeBa WM ropeHust NeYatHbIX Nnart, NOKPbITUIA, KOPMYCOB SIeMEHTOB.

5.6.2 TpeGoBaHUA K ManbIM KOMMNOHeHTaM ans rpynnbi | u Il

TpeboBaHUs K 3Ha4EHVSIM TeMnepaTypbl ManblX 31eMeHTOB, UCMoNb3yeMblX B 060pyaoBaHum ans rpynnbi |
vnw I, npuBeaeHsl B TpebGoBaHWSIX K TeMnepaType MarblX KOMMOHEHTOB AMsl 8NeKTpoobopyaoBanus rpynnbl | unu |
M3K 60079-0 n TpeboBaHus K UCTbITAHUSM yKasaHbl B TPeBOBaHMAX K UCTIBITAHUAM MasbiX KOMMNOHEHTOB Ha
BOCM1aMeHeHWe BapbiBoonacHbix cMeceit MOK 60079-0.

KoadbduumeHT 6esonacHocT 5 K 10 K, Heobxoaumbii cornacHo TpeboBaHUSAM K MakcumanbHol Temnepa-
Type nosepxHocTv MOK 60079-0, He NpUMEHAETCA K MakCUMarbHbIM 3Ha4YeHUsIM TemnepaTypbl NOBEPXHOCTU
200 °C, 275 °C 1 950 °C, npveeaeHHbIM B Tabnuue. OueHka knaccudukalm TemnepaTypHbIX KNaccoB B COOTBET-
CTBWM C pasmMepom komnoHeHTa npu TemnepaTtype 40 °C 8 MOK 60079-0.

MprvMeyaHune— Ecnm kaTanuTUYeckne Unv gpyrue XMMUUECKUe peakumm BO3MOXHbI, HeOBX0AMMO NPOKOH-
CyNbTUPOBATLCA Y CrieupanucTa.

5.6.3 NpoBoaa BHyTpeHHero MoHTaxka ans rpynnsi [ u li
MakcumansHo oNyCTUMBIA TOK, COOTBETCTBYHOLWMIA MakcUMarbHOW TeMnepaType camoHarpesa nposoga,
6epyT 13 Tabnuubl 2 Anst MeaHbIX TPOBOAHWKOB MW BEIMUCASAIIOT MO crieaytoLlei dopmyre Ans Bcex MeTanos:

Tt +an)]"?
[_If[T(1+at)] M

rae a — TemMnepaTypHbiii K03 ULIMEHT CONPOTURIEHUS MaTepuana NpoBoAHUKa (AnNa meau a = 0,004284 K,
ans sonota a = 0,004201 K7y,
I — makcumMansHo AoNyCTUMbIV AeUCTBYHIOLLMIA TOK, A;
I — Tok nnaBneHus NpoBoAHUKA NPY MakcUMarnbHOM yKasaHHOW TeMnepaType oKpyxatoulen cpeapbl, A;
T — Temnepartypa nnasneHusi MaTepuana nposoaHuka , °C (ana meau — 1083 °C, ana sonota— 1064 °C);
t — noporosasi TemnepaTypa B °C anst faHHOro TemrepaTypHoro knacca. 3HadeHue f— aTo TeMnepartypa
NpoBoAHWKa BCreAcTBUe cCaMoHarpeBsa U Harpesa OT OKpy>KaloLLelh cpeapbl.

lMpumep Tonkuii MedHbIl nposodnuk (TemnepamypHbii knacc — T4)

a = 0,004284 K-

I = 1,6 A (onpedensiemcst aKkcnepuMeHmMasibHO USTU yKa3aH u32omoeumesieM npoeodHUKa)

T=1083 °C

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

lpumenue popmyny, nosyvyum

I=1,3 A (3mo makcumasbHO G0rycmuMbliil MOK 8 HOPMalTbHbLIX YC/108USIX UIU 8 YCII08USIX MOSPEXOeHUs, Npu
KOmopoM memnepamypa nposodHuKa He npeabicum 275 °C).

Tabnwuua 2— TemneparypHas knaccudukaumss MeQHON NPOBOAKU (NPV MaKCUMANbHON TemnepaType OKpyXaiowen
cpenbl 40 °C)

Ouametp, mm Mnowans nonepevHoro MakcumanbHO AonycTUMBIN TOK, A, ANs TeMnepaTypHoOro knacca
, 2 .

(cM. npumevaHue 4) cedehun, Mrue(j';l- npumesa T1 — T4 v rpynnb! | T5 T6
0,035 0,000962 0,53 0,48 0,43
0,05 0,00196 1,04 0,93 0,84
0,1 0,00785 2,1 1,9 1,7
0,2 0,0314 3,7 3,3 3,0
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OkonyaHue mabnuust 2

Auametp, M Mnowank nonepeyHoro MakcumansHo fonycTUMbIA TOK, A, Ana TemnepaTypHOro knacca
) 2 _
(cm. npumeyarine 4) CeYeHnn, MM~ (CM. npumeya T1 — T4 v rpynne | T Te
Hue 4)
0,35 0,0962 6,4 5,6 5,0
0,5 0,196 7,7 6,9 6,7

MpumeuaHnns

1 Yka3zaHbl MakcMMarnbHO AONYCTUMbIE 3HAYEHUA NOCTOAHHOIO UK 3PEKTUBHbIE 3HAYEHUS NEPEMEHHOTO
TOKa B amnepax.

2 Ins MHOTOXWUIMBbHBIX MPOBOAHMKOB B KA4Y€CTBE NNOWAAN MOMNEPEYHOro CeYeHUsl NPMHUMAalOT obuwyto nno-
WaAb BCEX XWUIT NPOBOAHUKA.

3 Tabnuua oTHOCUTCA K TMOKMM MJIOCKMM MPOBOAHMKAM, Hanpumep JNeHTOYHbIM Kabensm, Ho He pacnpocTpa-
HSIETCSl HA NPOBOJAHUKM NMeYaTHbIX nnat (cm. 5.6.4).

4 B kauyecTBe guameTpa v nNnowagy nonepeyvHoro CeveHust MPUHUMAIOT HOMUHATbHBIE 3HAYEHWA, NPUBEaEH-
Hble U3roTOBUTENEM MpPOBOAA.

5 Ecnu makcymarnbsHast MOLWHOCTBL He npeBbiwaet 1,3 Br, npoBogka MoXeT 6biTb OTHECEHa K TemnepaTypHO-
My knaccy T4 u ucnonb3oBatbesi B 3nekTpoobopyaoBanum rpynnsl | [ins rpynnsl |, ecnv nonagaHve Nbinu UCKNtoYe-
HO, AonyckaeTcsl MakcumanbHaa mowHocTb 3,3 BT npu temneparype okpyxatowen cpeabl Ao 40 °C. ina onpegene-
HWA MakcMMarbHOM MOLLHOCTW NpW TemnepaType okpyxaiowen cpeabl Boiwe 40 °C (cm. Tabnuuy 3a un 3b).

5.6.4 MeyaTHble NnpoBoAHMKKU Ans rpynnbl [ u

TemnepaTypHbIii KNace nevaTHbIX TPOBOAHMUKOB ONpeaensitoT Mo UMeoLLMMCS AaHHbIM USW U3MepPeHneM.

[ns MegHbIX nevaTHbIX MPOBOAHWKOB TEMMNepaTypHbIA KNiacc MOXHO onpeaensite no tTabnuue 3.

Hanpvmep, neyaTHble 0gHO- NN ABYXCTOPOHHMWE NiaThl TOMLIMHOM He MeHee 0,5 MM, ¢ nevaTHbIMU NPOBOA-
HUKaMK TOMLWLMHOW He MeHee 33 MKM, NPUMeHSs koadhhULIMEeHTLI, yKa3aHHbIe B npuMedanusx 3,4, 8 u 9, k Tabnu-
e 3, OTHOCAT K TemnepaTypHOMY Knaccy T4 unu gonyckaroT AN MPYMeHEeHUs B anekTpoobopyaosaHun rpynnsi |,
€CN OHN UMET MUHUMASTBHYIO LUMPUHY NeYaTHoro nposoaHuka 0,3 MM, a NUTeNbHO NPOoTEKaLWMiA N0 HAM TOK
He npesbllaeT 0,444 A. AHanornyHo nevaTtHble NPOBOAHUKA MUHUMAaNbHOW WXUpUHLI 0,5, 1,0 1 2,0 MM OTHOCAT K
TemnepaTypHoMy knaccy T4 npu MakcumManbHbix Tokax 0,648 A, 1,092 An 1,833 A cooTBeTCTBEHHO.

TemnepaTypHyto KnaccudmKkaLmio nevaTHbIX MPOBOAHWKOB AfMHOR 10 MM UNU MeHee He NpoBoASIT.

Ecnv TeMnepaTypHbI Knacc nevyaTHOro NpoBoOAHKKa onpeaensioT akcnepMMeHTansHo, Heobxoaumo uc-
MoNb30BaTL MakcUManbHbIA ANUTENbHO NPOTEKAOLLINIA TOK.

JonycTMble OTKNOHEHWUSI MPY U3rOTOBNEHUW NeYaTHbIX MNaT He AoMMKHbI YMEHbLIAaTh MAHAMANBHYHO LUMPY-
Hy nevaTHoro nposogHnka 6onee yem Ha 10 % vv 1 MM B 3aBUCUMOCTM OT TOTO, KAKOe 13 3HaY€HUIA MeHbLUe.

Ecnu ucnbiTaHWs He NPOBOAATCS, MPX MakCUManbHON MOLLHOCTK He Bonee 1,3 BT nevaTHble NPOBOAHUKA
MOTyT ObITb OTHECEHbI K TEMNepaTypHOMY Knaccy T4 nim gonycKarTes AN npuMeHeHus B anekTpoobopyaosa-
HWUK rpynnbl |,

Ana rpynnbl |, ecnv nonagaHne Nbiv UCKIOYeHOo, AoMYCTYMAa MOLLHOCTL 3,3 BT.

MakcumarnbHy MOLLHOCTL NpK TeMnepaType okpyxaroLlein cpeapl Bellle 40 °C onpegensiioT B COOTBET-
CTBMM ¢ TabnuLen 4ns oLeHKM TeMnepaTypHoOW Knaccudmkaumm nnowaan noBepxXHoCT! KOMMNOHEHTOB > 20 MMZ,
M3mMeHeHe MakcmMmarnbHOM MOLLHOCTY paccenBaHus oT TeMnepaTtypbl okpyxkatoLlein cpeasl B MOK 60079-0.

Tabnwnuya 3 — TemnepatypHasa knaccudukaumsi NPOBOAHMKOB NeYaTHbIX Mnat (Mpyn MakcumMarnbHOW Temnepartype
okpyxawllen cpegsl 40 °C)

MakcumansHbId [ONYCTUMBIA TOK ANSA TeMNepaTypHbIX knaccos, A
MakevmansHas wupuHa nevyaTHoro
npOBo,u,HMKa”, MM T1 — T4 v rpynnbi | T5 T6
0,075 0,8 0,6 0,5
0,100 1,0 0,8 0,7
0,125 1,2 1,0 0,8
0,150 1,4 1.1 1,0
0,200 1,8 1,4 1,2
0,300 2,4 1,9 1,7
0,400 3,0 2,4 2,1
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OkoHyarue mabnuys! 3

MakcumanbHbId AOMYCTUMBIA TOK ANA TeMmnepaTypHbiX Knaccos, A
MakcumansHas wuprHa nevyaTHoro
nposogruka’), mm T1 — T4 v rpynnb | 15 T6
0,500 3,5 2,8 2,5
0,700 4,6 3,5 3,2
1,000 5,9 4.8 4.1
1,500 8,0 6,4 5,6
2,000 9,9 7,9 6,9
2,500 11,6 9,3 8,1
3,000 13,3 10,7 9,3
4,000 16,4 13,2 11,4
5,000 19,3 15,5 13,5
6,000 22,0 17,7 15,4

MpumevaHns

1 YkasaHbl MakCcuUMarbHO AOMyCTUMbIE 3HAYEHWS MOCTOAHHOIO Unu 3MMEKTUBHBLIE 3HAYEHNUS MEPEMEHHOIO
TOKa B amrepax.

2 B MecTe NoaknioYeHns 3NeMeHTOB, paccenBatoWmx Npy HopMarbHol paboTe Uiv NoBpeXAeHUsIX MOLLHOCTb
0,25 BT 1 Gonee, WMpWHY AOPOXKM yBENUYMBAIOT B 3 pa3a Ha gnvHe 1,0 MM nnn ymeHblalT B 2 ABa pa3a Makcu-
ManbHbIA TOK. ECnn nevaTHbIN NPOBOAHMK NPOXOAWUT NoA SMEeMEHTOM, OOMNONMHUTENBHO UCMONb3YIT KOIMMPULMEHT,
NpPUBEAEHHLIN B NpMMeYaHumn 8.

3 [ina temnepaTypbl okpyxxatolen cpegel 4o 60 °C makcumanbHbIn TOK yMeHbwatoT B 1,2 pasa.

4 [ns Temnepatypbl okpyxatowein cpegbl o 80 °C makcvManbHbeIM TOK ymeHbLwaoT B 1,3 pasa.

1) TaBnmLa oTHOCUTCS K OOHOCTOPOHHMM MeYaTHbIM Nnatam TorwmHoi 1,6 MM 1 6onee co croem Meay Tonwm-
HOW He MeHee 33 Mkm.

Ansa nnat tonwwmHon ot 0,5 4o 1,6 MM MakCMManbHbIA TOK yMeHblwaloT B 1,2 pasa.

Ans AByXCTOPOHHMX MeYaTHbIX NraT MakCUmarbHbIA TOK ymeHblwatoT B 1,5 pasa.

Ansi MHOTOCNOMHBIX MNAT MaKCUMAarbHbIA TOK YMEHBLLAIOT B 2 pasa.

Mpu TonwuHe crnost mean 18 MKM MakCMManbHbIM TOK YMeHbLakT B 1,5 pasa.

Mpy TonwwHe crnos Meam 70 MKM MakCMMarbHbIW TOK yBenudmearTt B 1,3 pasa.

Mpn NPoOXoXaeHWU NeYaTHOro NPOBOAHUKA MO ANEeMEHTaMK, pacCenBaloWmMMn NpU HOPManNbHOW paboTe unm
noBpexaeHusix MowHoctb 0,25 Bt unu Gonee, Tok ymenbwat B 1,5 pasa.

5.6.5 TemnepaTtypa uckpo6ezonacHoro o6opygaoBaHUs U KOMMOHEHTOB ANA rpynnbi il

MakcumanbsHyo TemnepaTtypy NOBEpXHOCTU NSl MckpobesonacHoro anekTpoobopygosanua rpynnel Il on-
pegensitoT cornacHo nyHkTy MOK 60079-0 «<MamepeHure TeMnepaTtypbl». UamepeHua AomkHbl 6bITb NpoBeAeHbI C
ucnonb3oBaHWeM onpeaeneHHbIX 3HadeHwn U; u I ans nckpobesonacHoro o6opyaosaHua 6e3 10 % koaddmum-
eHTa besonacHocTW. TemnepaTtypa 4omkHa BbITb TakoW, Kak TemnepaTypa NoBepXHOCTU UckpobesonacHoro obopy-
J0BaHUA, KOTopoe B3aumodencTBYeT ¢ Mblbio. Hanpumep, Ana nckpobesonacHoro obopyaosaHus, salmeHHo-
ro 060104Koi, No kpanHeln Mepe, IP5X, TemnepaTtypa NOBEpXHOCTU 060I0UKM A0SKHA BbITb U3MepeHa.

B anstepHaTMBHOM criyyae uckpobesonacHoe 060pyAoBaHNe AOIMKHO CUUTATECA COOTBETCTBYHOW MM Tpebo-
BaHWAM K NOSIHOMY MOTPYXEHMWIO UM HEKOHTPONTMPYEMOMY CII010 MbIK, ecin COOTBETCTBYIOLLEeE paccensaHne
MOLLHOCTU B Nt06OM KOMNOHEHTe — cornacHo Tabnuue 4, a ToK KOpOTKOro 3aMblkaHUa — mMeHee 250 MA. Uckpo-
6e3onacHoe obopyaoBaHue AomkHO 6bITb NpoMapkuposaHo T135 °C.

Tabnwuuya 4 — MakcumanbHoe JONYCTUMOE pacCeNBaHUE MOLWHOCTU B KOMIMOHEHTE, NOTPYXEHHOM B NbiNb

MakcumanbHas TemnepaTtypa oKpyKalwLen 40 70 40
cpeapl, °C
Honyctumas mowHocTs, MB 750 650 550

5.7 MNpocToe anekTpoo6opyaoBaHue

K npocTomMy anekTpoobopyaoBaHWUIO OTHOCAT:

a) MaccuBHbIE 3N1EMeHTbI, HaNpUMep BhIKITIOYaTEeNW, CoeAMHUTENBHBbIE KOPOBKU, Pe3UCTOPbLI U NPOCTLIE No-
NyNpOBOAHUKOBbLIE YCTPONCTBA;
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b) ycTpoicTea, HakannMBaroLLmMe 3HEPruo, COCTOSILLUE U3 €AUHUYHBIX SNTEMEHTOB B NPOCTLIX LIENSIX C onpe-
AeneHHbIMWU NapameTpamu, HaNnpPUMep KOHAEHCATOPbI UMW KaTYLLIKU MHAYKTUBHOCTU, 3HAYEHWUS KOTOPbLIX A0KHbI
YUYUTLIBATLCA NPU onNpeaeneHuu obLuelt 6e3onacHOCT CUCTEMBI;

C) UCTOMHWKW reHepupyeMoii aHeprum, HarnpumMep TepMonapb! U dOTO3MeMEHTLI, B KOTOPbLIX flobast us reHe-
pypyembiX UMY BEMUYMH He npe.biwaeT 1,5 B, 100 MA 1 25 mBT.

MpocTtoe anekTpoobopyaoBaHMe A0IMKHO COOTBETCTBOBATL BCeM TpeboBaHWSM HACTOALLEro CTaHAapTa, KpoMe
pasgena 12. N3rotoBuTenb UK NPOEKTUPOBLLMK MCKpo6e3onacHoW CMCTEMbI J0DKEH AOKa3aTb COOTBETCTBUE
AaHHOMY NYHKTY, BKIkouasi crieumdmKaLm maTtepuanos 1 MPOTOKOIbI UCTbITAaHWM (€Cniv NPUMEHSATCS).

Bcerga HeobxoaMMO yunThIBaTL criedytoLume acnekTbl:

1) Be3sonacHoCTb NPOCTOro anekTpoobopyaoBaHUs He AoMmKHa obecrneumBaTbCsl MIPUMEHEHUEM OrpaHUYU-
TenbHbIX YCTPOWCTB MO TOKY U/MNK HaNpshKeHUIo.

2) MNpocTtoe anekTpoobopyaoBaHWe He AOMKHO coaepXaTb CpeACTBa, yBEIMUYMBAOLLME 3HAUEHNS! ToKa Unm
HanpsPKeHWs1, HanpumMep nNpeobpa3oBaTenv NOCTOSIHHOMO TOKA.

3) B Tex cny4asix, korga npocTtoe anekTpoobopyaoBaHne AOIMKHO COXPaHSITb LIENOCTHOCTb U30MSILIMKU UCKPO-
6e30nacHo Lienu oT 3eMi1, OHO IOSDKHO BbIAEPXKMUBATL UCTbITATENBHOE HANPSKEHUE MO OTHOLLEHUIO K 3a3emiie-
HUIO B coOTBETCTBUM € 6.3.12. Ero 3akmmbl 4omKHbI 0TBeYaTh TpeboBaHUsM 6.2.1.

4) HemeTtannuueckue 0605104Kku UM 060S1I04KN U3 JIETKUX CMTABOB B Ciyvae UX pa3meLLeHUs1 BO B3pbIBOO-
nacHow razoBoi cpefie AOMKHbI YAOBNETBOPSTL TpeBOBaHUSIM K 3NIEKTPOCTAaTUMECKUM 3apsifaM Ha BHELLHUX He-
MeTannmnyecknx matepuanax v K 4ocTynHbIM MeTannuyeckum yactsasm MOK 60079-0.

5) Ecnu npocToe anekTpoobopyaoBaHWe yCTaHOBEHO BO B3PLIBOONACHOW cpefe, ToO HeobXxoanMO OLeHUTb
MakcMMarbHyt TeMmnepaTtypy nosepxHocTu. Mpu ncnonb3oBaHWu B UckpobesonacHol Luenu B npegesiax cBoux
HOMUHarbHBLIX XapakTepUCTUK U NPU MakcUManbsHoOR TeMnepaTtype okpyxatowlel cpeabl 40 °C nepekntovaTenu,
naTpOHsbl, LUTENCEeNU 1 3aXX1UMbl AOMMKHBI UMETb MakcUMaribHYI0 TemnepaTypy nosepxHocTu MeHee 85 °C, To eCTb
OTHOCWTbCA K TemnepaTypHoMy knaccy T6 ans npumeHeHui rpynnbl |, v Takke 4osmkHbI 6bITh NPUroaHbl ANS
npumeneHui rpynnst | v rpynnsi |1, TemnepaTtypHbIi knacc Apyrvx TUNOB NPOCToro 060pyaoBaHUA A0MMKEH OLEHU-
BaTbLCS B COOTBETCTBUM C pa3aenoM 5.6 HacTosiLero ctaHgapTa.

Ecnn npocToe anekTpoobopydoBaHue SIBSIETCS YaCTblO 3NeKTPoobopyaoBaHnaA, coaepxallero apyrne
aneKTpUYecKue Lienu, BCo cucTemy HeobxoaumMo OLEeHUBATL B COOTBETCTBUM C TpeGoBaHUAMM HACTOALLEro CTaH-
dapra.

MpumedvyaHwue 1—artyvku, B KOTOPLIX UCMONb3YETCs KAaTanMTUYEckasl peakumsi Unv ipyrme arekTpoXmmu-
Yeckue NpuHUMMbl, OBbIYHO He FBMAKTCS NPOCThIM anekTpoobopyaoBaHuem. Heobxoauma KoHcynbTaumsa cneumanmc-
TOB MO UX MPUMEHEHWIO.

MprnmeyaHune2— HacToawur ctaHgapT He ycTaHaenuBaeT TpeboBaHMsi O HEOGXOAMMOCTM NPOBEPKU
COOTBETCTBUSA MPOCTOrO 3NEeKTPooBopyAOBaHUSI cneunduKkaLum U3roToBuTensl.

6 Tpe6oBaHMA K KOHCTPYKUMWN 3NeKTpoobGopyaoBaHUs

MpumedyaHne — TpeboBaHus 3TOro pasgena, eCnu He yKkasaHo MHOEe B COOTBETCTBYIOWMX NOAMYHKTaX,
OTHOCATCA TOJIBKO K KOHCTPYKTUBHbBIM 0CcoBEeHHOCTAM MCKpO6e3OI'IaCHOr0 n CBA3AHHOIO 3neKTp0060py,qoaaHm|, KOTO-
pble BNUAKOT HA HaHHbIVI BUA B3pbIBO3ALLUMNTHI.

Hanpumep, Tpe6oBaHWs No repmeT3aLmy 3aMBOYHEIM KOMMAYHAOM NPUMEHSHOT TOMLKO B Clydae, ecnu
repmeTunsaumsa Heobxoarma ons BeinonHeHUs Tpe6osaHuii 6.3.4 unu 6.6.

6.1 O6onouku

6.1.1 O6wue TpeboBaHuA

Ecnvn nckpobesonacHoCTb MOXET BbITb HapyLLleHa B peaynstaTe nonagaHus snary, neliv v goctyna K
TOKOBeAYLLUMM YacTsIM, Hanpumep, ecrnu Lieny cogepxaT HenospexaaemMble NyTH yTeuku, Heobxoamma obonouka.

Heobxoanmasi cTeneHb 3alnTbl 3aBUCUT OT YCITOBUIA 3KCMyaTauWu; Hanpumep, ans anekTpoobopyaosa-
HWA rpynnbl | MoxeT noTpebosaTthesa cTeneHb 3awmThl IP 54 B cooTeTCcTBMM ¢ MBK 60529.

KoHcTpyKUmMst 060M104KM He 06513aTenbHO A0MKHA BbITh 0AMHAKOBOK NS 3aLLUMTLI OT MPUKOCHOBEHMS K TOKO-
BeAyLLMM YacTAM, HaxoAALWMMCS NOA HanpshkeHneMm, 1 oT nonagaHusl BHyTPb MOCTOPOHHWUX TBEPALIX NPeaMEeToB
W KMOKOCTEN.

3a obo3HayeHne NoBepxHOCTER, 06 pasyoLLIMX rpaHnLbl 0O0NOYKY, OTBEYaET M3roToBuTeNb. 310 0003HaYe-
HWe JOMMKHO BbITh 3anMcaHo B 3aKHOYMTENbHOM BapuaHTe AoKyMeHTauum (cM. pasgaen 13).

6.1.2 O6onoyku ana o6opygoBaHus rpynnbi | unu li

6.1.2.1 O6wume TpeGoBaHUA

UckpobesonacHoe v cBsizaHHoe 060opyaoBaHWe, KOTOpOe paccHUTaHo Ha pasaeneHust B Tabnvue 5 unm npu-
noxeHwn F, gomxkHo 6bITb cHabeHo 060MnouKoit, oTeevatoLel TpebosaHMaM 6.1.2.2 unin 6.1.2.3 cooTBETCTBEHHO.
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6.1.2.2 O6opyaoBaHue, cooTBeTCTBYlOLWee Tabnuue 5

Ob6opynosaHue, oTBevatoLLlee TpeBGoBaHWAM K pasgeneHusim Tabnuubl 5, 4omkHo 6biTe cHabkeHo 06omou-
KoM co cTeneHbto 3awmThl IP20 B cooTBeTCTBUM C TpeboBaHusimn M3K 60529 unu Beille B COOTBETCTBUM C YCO-
BUSIMU BKCNNyaTaumn U yCNoBUSIMI OKpyXKatoLLeit cpeabl.

O6onoyka He obs3aTenBHO AOMKHA NoaBepraTbes UcnbITaHuaM 4na obonovek no MOK 60079-0, ogHako
Ans nepeHocHoro 06opyaoBaHUs NpoBOAAT UcnbiTaHne cbpaceizaHemM no MOK 60079-0.

6.1.2.3 O6opyaoBaHue, cooTBeTCTBYIOLLee npurnoxeHue F

O6opyaosaHue, oTBevatolee TpeboBaHWAM k pasgeneHuam Taénuu F.1 u F.2, gormkHo 6biTe cHabkeHo
sawuTon anst obecneveHns cTenenmn sarpasHeHns 2. 3Toro 4oCTUraoT 0gHUM 13 Crnoco6oB:

a) 0605104KON co cTeneHbto 3awuThl IP54 nnu Beilwe B cooTBeTCTBUMM ¢ MOK 60529 B COOTBETCTBUM C YCI10-
BUSIMW 3KcnnyaTaLum Un yeroBUsIMX OKpy>KatoLLe cpedbl. B Tabnuue 1, npumedaruve 1, npuseaeHbl AOMOMHW-
TenbHble cBegeHns MOK 60079-0, npumeHsieMble AN AaHHbIX 060NoYek;

b) obonoukoii co cteneHbto 3awmThl IP20 nnu Bhiwe B cootBeTcTBUM ¢ MOK 60529 npu ycnosuu, 4to
pasgeneHus obecrneveHbl C MOMOLLLHO MOKPLITUSI TUMa 1 Unu 2 unu 3arvMeoYHOro KoMnayHaa, unv Yepes TBepayHo
nsonsiumto. Het HeobxoaumocTun nogsepraTb 060104KY UCMbITaHUSM ANnst o6onovek cornacHo M3K 60079-0; oa-
Hako Ans nepeHocHoro obopyaoBaHusi NPOBOAAT MCMbITaHWe copackiBaHneM no MOK 60079-0;

c) obonoukoli co cTeneHblo 3amnTebl IP20 1 orpaHnyeHnemM MOHTaXa npu yCnoBum, 4To ByayT ykasaHbl
TpeboBaHWsI K OrpaHUYEHMI0 MOHTaXa B cneLyansHbIX YCIOBUAX NpUMeHeHWs. Homep cepTudmkaTa Ha anexkTpo-
oBopyaoBaHne JomMKeH coaepkaTh 3HaK «X» cornacHo TpebosaHusaM k Mapkuposke M3K 60079-0. B cneupans-
HbIX TpeboBaHWsAX NPUMEHEHWS], MepevncreHHbIX B cepTudukaTe, AOMKHbI YKasbiBaTbcs nogpobHble Heobxoam-
Mble MepbI NPeaoCTOPOKHOCTY.

6.1.3 O6onouku ansa o6opygoBaHus rpynnsi Il

MckpobesonacHocTb nckpobesonacHoro 06opyaoBaHns MOXET ObITb HapyLLeHa B pesynbTaTe nornagaHusi
MbINY UK gocTyna K TOKOBeAYLLUMM YacTaM, Hanpumep, eciv Leny cogepxaTt Henospexaaemble NyTU YTeUKK,
Heobxoanma obonoyka:

a) Mpw pasgeneHun, cOoTBETCTBYOWMM TpeboBaHUsAM K 3a3opaM WUiK NyTaM yTeuku Tabnuubl 5 unu
npunoxeHus F, obonoyvka gomkHa obecnevmBaTb YpoOBEHb 3aLLUMTbI, NO KpalHen mepe, IP5X B cooTBETCTBUM C
M3K 60529. [Ins gaHHbIX 06onoYvek 4oNonHUTENbHO NpuMeHsoT TpebosaHue 6.1.2.3, nepeuncnexuve a);

b) Mpwv pasgeneHuu, oTeevaroL UM TpeboBaHUSIM K pACCTOSIHUAIM MOJ, MOKPLITUSIM, 3a5TMBOYHbLIM KOMNAaYH-
AOM UMW MYTAM YTEYKM Yepes TBepAyHo U3onauuto Tabnuubl 5 unu npunoxenus F, o6onodka aomkHa obecneyu-
BaTb CTeneHb 3aLuThl, Mo kpanHen mepe, IP2X cornacHo M3K 60529. Het HeobxoanmocTy noasepraTs 0605104-
Ky ucnbeltaHmusm ansa obonovek M3K 60079-0, ogHako nepeHocHoe obopyaoBaHue HeobxoavMMo nogeeprartb Uc-
NbITaHWio copacbiBaHneM cornacHo MOK 60079-0.

O60no4ku ceazaHHoro obopyaosaHusi rpynnsl lll gomkHbl cooTBeTCTBOBATDL 6.1.2.

6.2 CoeguHUTeNnbHbIE YCTPONCTBA ANA NOAKMIOYEHUS BHELLHUX Lienen

6.2.1 3axxumsol

B aononHeHne K TOMy, 4TO 3aXUMbl ANs UckpobesonacHbIX Lieneit AomkHbI oTBedaTh Tpe6oBaHWUsaM 6.3, oHY
DOSMKHbI BbITb OTAENEHbI OT 32XXKMMOB UCKPOOMACHLIX Lienei 04HUM I HECKOSTbKUMM crnocobamu, yKkasaHHbIMA B
nepeuncneHnn a) unu b).

31 cnocobbl pazaeneHuns Takke NPUMEHSIIOT, Koraa Uckpobe3onacHOCTb MOXET ObITb HapyLUEeHa BHELLHEW
NPOBOAKON, KOTOPasi, OTCOeAVHUBLUWCH OT 3aXKMMa, MOXET 3aMKHYTbCSl HA NPOBOAHWUKA UITA SNEMEHTDI.

Mpumevanune 1 — 3axumbl ans NOACOEANHEHNSI BHELWHUX LieNel K UCKpobe3onacHOMy M CBSI3aHHOMY
3aneKkTpoobopyaoBaHNIO AOMKHBI GbiTh BHINOMHEHBLI TakKMM 06pa3oM, YTOOLI OHM HE MOBPEXAANUCh NMPU BbINONHEHUN
coeauHEeHun.

a) Ecnu pasgeneHne obecne4nBaeTcs 3a30poM, TO NEKTPUYECKUIA 3a30p MeXAY HEU3ONMPOBaHHBLIMU TOKO-
BEAYLUMMU HYaCcTAMU 32)KUMOB AOMKEH BbITb He MeHee 50 MM.

Mpumevarnne 2 — PacnonoxeHne 3aXXMMOB U METOZ, MOHTaXa JOIKHbI ObITb TakMMK, YTOBbI KOHTaKT Mexay
uensMun B cny4ae cMeleHns npoeogku Gbin ManoBeposiTeH.

b) Ecnv pasgeneHve BbINONHEHO pasMeLLeHNeM 3aKUMOB MCKpoBe30onacHbIX U UCKPOOMAacHbIX Lieneit B
pasaenbHbIX 060n04Kax UK 3a cHET UCNONMbL30BAHUA U3ONSILMOHHOW NEePEropoaku, U 3aseMIeHHoN meTannu-
YeCKOIN Neperopoakn Mexay 3axnuMmamu nog, obLLen KpbILLKOW, 4OMKHbI 6bITh BhINOMHEHbI criegyioLue yCroBus:

1) Kpas neperopoAokK, UCNOMb3yeMbIX Arsi pa3eneH sl 3aKUMOB, AOIMKHbI OTCTyNaTb OT CTEHOK He Bonee
YeM Ha 1,5 MM unu gomnxkHo obecnevnsaTbesl MUHUMAINbHOE paccTosHue 50 MM Mexay 3axkumamu B nrobom
HanpasesieHUN BOKPYT Neperopoaku;
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2) meTannnyeckme neperopofkn AO/DKHbI 6bliTh 3a3eMIEHbI U UMETb A0CTATOUYHYI0 NPOYHOCTb MXXECTKOCTD,
4TOObl HE paspyllaTbCcs NPU MOHTaXxe. To/WLNHA Takux Neperoposok fomkHa 6biTe He MeHee 0,45 MMm. [py MeHb-
Wweli ToNWMHE NEeperoposky AO/MKHbI COOTBETCTBOBAThL TpeboBaHnsAM 10.6.3. 3a3emieHHble MeTanamyeckue ne-
peropoAkn Takxe A0/HKHbI NPONycKaTb MakCMMasbHbI TOK, BO3MOXHbI B aBapuiiHbiX pexunmax, 6e3 nporopaHus
neperopogku Uan NOBpexAeHus uenu 3a3emseHns;

3) HemeTanAnyeckme N3onupyloLine neperopoakn 4OMKHbI UMeTb COOTBETCTBYHOLWUA KOI(PPULNEHT TPEKNH-
rOCTOMKOCTMW, AOCTATOYHYIO TOMWMHY M KPENUTbLCA Taknm 06pa3om, 4To6bl 6biTb YCTOWUMBLIMU K Aedopmannsam,
KOTOpble MOTyT BOCNPENATCTBOBATbL X NPUMEHEHMIO MO Ha3HayeHuto. TonwmHa Taknux Nneperopoaok Ao/mkHa 6biTb
He meHee 0,9 MM. MpU MeHbLIEN TOMLWMHE NEPErOPOAKN AO/KHbI YA0BNETBOPATL TpeboBaHmam 10.6.3.

3HayvyeHUs1 3/IEKTPUYECKUX 3a30POB U MyTel YyTEUKN MeXAY HEU30/TMPOBAHHLIMY TOKOBEAYLLMMMN YaCTAMU
3aXUMOB pas3IMYHbIX NCKPOHE30MnacHbIX Lenei 1 3a3eMeHHbIMWU UAn 6e3 HanpsXXeHns TOKONPOBOAALWMMN YacTsa-
MW LO/KHbI 6bITb HE MEHee 3Ha4YeHUi, NpuBeAeHHbIX B Tabnuue 5, Unn paBHbl UM.

3HayeHnA 3N1IeKTPUYECKNX 3a30P0OB MeXy HeEN30/IMPOBaHHbIMY TOKOBEAYLLMMUN YaCTAMWN BHELHUX COeau-
HUTENbHbIX CPEACTB pa3fefibHbiX MCKPOOGEe30nacHbIX Lenei A40MKHbI 6blTb PaBHbI:

- He MeHee 6 MM MexXAay pas3fenbHbiMU uckpobesonacHbIMN LeNAMU;

- He MeHee 3 MM OT 3a3eMJ/IeHHbIX YacTei, ecnu Npu oueHke 6e30MacHOCTU He 6bI10 yYTEHO 3a3eM/IeHune.

Mpy n3mepeHnn 3a3o0poB BOKPYT TBEPAbIX N30IALMOHHbLIX CTEHOK UM NEepPeropook criegyeT pykoBO4CTBO-
BaTbCs pucyHkoMm 1. Heo6xoAMMO yYnTbiBaTb BO3MOXHOE NepeMeLleHne XXeCTKO He 3aKpeneHHbIX MmeTananyec-
KMX YyacTei.

O O

O O
cy W

1 — TokonpoBogswWas 4acTb;, T — 3/eKTpuyeckue 3as3opbl W ANMHA NyTel yTeuku B COOTBeTCTBUM C 6.3; d — anekTpuueckue
3a30pbl Ha BHELWHUX COEAWHUTENbHbIX YCTPOWCTBaxX 3aXMMOB B COOTBETCTBMU C 6.2.1.

MpumMeyaHUe — YKkazaHHble pa3Mepbl — 3TO 3HAUEHUS 3/TIEKTPUUYECKUX 3a30POB W A/INHbI NYTER YTEeukn BOKPYT
M30MALMM B MUNMMMETPAX, Kak YKasaHO Bbille, WM HE TOMLUMHBI U30MALUN.

PucyHok la — TpeGoBaHua K 3a3opaM W A/VHE NyTeil yTeuku ANs 3aXKMMOB, K KOTOPbIM MOAK/OUYEHbI FasibBaHUUYeCcKM
He CBsi3aHHble MCKpoGe3onacHble Lenu
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1— 3aWuTHbIA Ccnoii: HenpoBogsiwasa WM TOKONPOBOASAS W 3a3eM/ieHHas 4acTb; 2 — Mneperopogka B COOTBETCTBUMM €6.2.1.b);

B [aHHOM MNpumepe neperopojka — OAHOPOAHAs C OCHOBAHMEM WM MPOYHO COEAVMHEHHas ¢ HUM; T — 3/1IeKTpuYeckne 3as30pbl

N ANIMHA MyTW yTeYku B COOTBETCTBMU C 6.3; d1l > 3 MM A1 TOKONPOBOASILLEr0 3a3eM/IeHHOro cnosi; ¢2 > 6 MM; ¢3 > 50 MM uam
¢4 — <15 Mm

MpunmMmeyaHne — YKasaHHble pasMepbl — 3TO 3HAYEHUS 3NEKTPUYECKUX 3a30P0B U AJINHBI MYTU YTEUKN BOKPYr
n3onAauun, Kak ykasaHo Bbille, a He TOJIWNHbI n3onaunn.

PucyHok 1b — lMpumep paspaeneHnst UCKPO6Ee30MacCHbIX M UCKPOOMACHbBIX 3aXMMOB C MOMOLLbI Meperopoaku

PucyHok 1 — PasgeneHue VICKpOﬁeSOI'IaCHbIX N NCcKpoonacHbIX 3aXnmoB

6.2.2 DnekTpnyeckne pasbeMbl

KOHCTpYKLMA 31eKTPUYeckux pasbeMoB, npefHasHauYeHHbIX 4158 NOAKIIYEHNA BHELWHUX nckpobesonac-
HbIX Lenen, 4oMKHa OTIMYaTbCA OT KOHCTPYKL MM pa3beMoB A/18 MCKPOONAacCHbIX Lenell n He J0/XHa AonyckaTb
B3auMO3aMeHAeMOCTH.

Ecnun B nckpo6e3onacHOM WAn CBA3aHHOM 3/1€KTPO06OpYA0BaHNM UCNOMb3YIT HECKOTbKO 3/1EKTPUYECKUX
pa3beMOB AN BHELWHUX COEAMHEHUI N HENpaBuibHOe COeANHEHE MOXET OTpuLaTe/IbHO NOBANATL Ha BUA, B3pbl-
BO3aLLUTbI, 4O/MKHbI BbITb MPUHATHI MEPBI, UCKOYAOLWNE BO3MOXHOCTb UX HENPAaBU/IbHOIO COeANHEHUSA, HANpW-
Mep, NpY NOMOLLK KNtoYa, UM pasbeMbl 4O/KHbI 6bITb MAEHTUHULMPOBAHLI MApKUPOBKON UK LLBETOBLIM KOAOM.

MpucoeanHeHne NPoOBOAOB K pa3beMaM He BbINOJIHEHO 3aBOACKUM CMOCOB0OM, OHO AO/HKHO BbIMONHATLCSA B
cooTBeTcTBMYU € 6.2.1. Mpn NCNONb30BaHUN CNELNanbHOro MHCTPYMEHTa, Hanpumep ¢ NOMOLLbIo 3arnbaHus, mc-
KftoyalLWwero BO3MOXHOCTb OTCOeMHEHUSA XW/bl NPOBOAHMKA, pa3beMbl JO/IKHbI OTBEYATb TO/IbKO TpeboBaHUAM
Tabnuubl 5.

CoefnHuTenb, cogepxaliuii Lenu 3azeMneHns, NoBpeXxaeHne KOTOPbIX MOXET OKka3aTb BIMAHME Ha UCKPO-
6e30MacHOCTb 3/1eKTPUYECKO Lenu, Ao/MKeH 6biTb BbIMO/THEH B COOTBETCTBUM C 6.5.

6.2.3 OnpegesieHne OTHOLWEHNA MaKkCUMasibHOW BHeLWHeW MHAYKTUBHOCTY KconpoTtusaieHnto (LOIRO)
ONA UCTOYHUKA NMUTAHUA C OTPaHUYEHHbIM COMPOTUBJ/IEHNEM

OTHOWEHNE MaKCMManbHOWN BHELWHEH MHAYKTUBHOCTK K conpoTuBneHunto (LOIRQO), kKoTopble MOryT ObiTb NOA-
KNOYEeHbl K UCTOYHUKY NUTAHUA C OTpaHUYeHHbIM CONMPOTMB/IEHNEM, PaCCYMTLIBAIOT N0 NPUBEAEHHON HMXe dhop-
myne. B aToli hopmyne yunTtbiBaeTca KoadpduumneHT 6e3onacHocTn 1,5 no TOKy, U OHa He A0J/KHA UCNONb30BaTh-
cA, korga Cs Ha BbIXOAHbIX 3aXMMax 3/1ekTpoobopyaosaHua npesbiwaeTt 1% CO.

8eRs+ (64e2R2 - 721/26Z B~

LIJRnNn= m H/OM,
: 4,5a2 @

rae e — MUHMManbHas BOCM/IaMeHsloWwasn aHeprus Nckpoobpasyowero MexaHusma, [x, coctaBnsiol,as
ANA 3N1eKTPoo60opYA0BaAHUS:

- rpynnsbl | 525 MKIOX,
- noagrpynnsl 1A 320 mkAx,
- MB 160mMKkx,
-lIC 40 MkOX;
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Ry — MrHUManebHoe BbIXoQHOE COMPOTUBIEHNE UCTOUHMKA NUTaHKs, Om;
U, — MakcnumansHoe HanpsikeHWe XonocToro xoaa, B;

Ly — mMakcMmanbHas UHOYKTUBHOCTb Ha 3aXKUMax UCTOUHUKA NUTaHuUs, TH.
Cs — MakcumarnbHasi eMKOCTb Ha 3a)krMax UCTOUHMKa NuTaHus, ©

L, 32eR,
Mo Ls=0 R, = 9202 H/Om

Mpu koapdmureHTe 6esonacHocTu, paBHoOM 1, 3HaueHwe L, /R, gomkHO bbITb yBeNMYeHo B 2,25 paza.

MpumedvaHus

1 O6bl4HO OTHOWEHWE L, /R, NpUMEHSIIOT ANsi OLEHKW BNUSIHUA pacrnpeeneHHbX napameTpoB, Hanpuvep kabe-
Ns1, @ ero NPMMeHeHne Arsi COCPeAOTOUEHHbBIX 3HAa4YEHUN MHOYKTMBHOCTU U COMPOTUBIIEHWs1 TpebyeT ocoboro paccmoTpe-
HUA.

2 OTHoweHne Ly/R, MmoxeT ObiTb onpefeneHo aKCnepuMeHTanbHO Ans HeNMHeNHBIX UCTOYHUKOB MUTaHus C
MOMOLLBIO UCTBITAHUA Lieny C HECKONbKMMMN AUCKPETHbIMKU BENunHamu L, n R, metogamu, onucanHeiMu B 10.1. dnana-
30H MCMOMb3YeMbIX 3HAYEHUN R, OOMKEH U3MEHSTLCA MPAKTUYECKU OT 3HAYEeHWN A5l KOPOTKOro 3amblKaHusa (Makcu-
manbHbli 1,) O 3Ha4YeHWN Ons XonocToro xopa (I, NOYTW paBeH Hyrmio), U TeHAEHUMS UBMEHEHWs1 JOMKHA rapaHTMpo-
BaTb, 4T0 L /R, He npuBedeT K NOBPEXOEHUIO BO BPEMS MCMbITAHWS HA MCKPOOBpasyloWemM MexaHuame.

6.2.4 NMocToAHHO NoAacoeAUHEeHHble KabGenun

OnekTpoobopyaoBaHWe, CKOHCTPYUPOBAHHOE C NOCTOSHHO MNoACcoeAMHEHHLIM KabenemM Ans BHELHUX co-
eOVHEHUA, 4OMKHO NPONTM UCTIbITAHWE Ha pacTsbkeHne kabens B cooTeTCcTBUM ¢ 10.9 ecnn noBpexaeHue BbiBo-
0OB B 3NeKTpoobopyaoBaHUN MOXET NPUBECTU K HapyLLEHWIO NCKpoBe3onacHOCTH, Hanpumep, ecnv B kabene
HEeCKONbKO NCcKpobesonacHbIX Lenen 1 NoBpexaeHne MOXET BbI3BaTb OMacHOe coeguHeHne.

6.2.5 TpeGoBaHUA K coeanHEeHUAM U BCnoMoratenbHOMy o6opyaoBaHuio gnsa uckpoSesonacHoro
ob6opynoBaHuA, pacnonoXeHHOro B HEB3pPbIBOOMACHOW 30He

WckpobeszonacHoe obopyaoBaHne MoxeT 6biTe cHabXeHo coeanHUTENbHBIMU YCTPOCTBAMU, KOTOPLIE HE
AonyckaeTcsi MICNoMb3oBaTh BO B3PbIBOOMNACHO 30HE, HanpuMep coeauHeHus, sarpyxatowime AaHHble U coeau-
HEeHWs 3apsAaHOro akKyMynsTOpHOro YCTpoNcTBa. Takue yCcTpoicTBa OMKHbI 6blTh CHabXeHbl 3aLUTON, YToObI
HOMWHasbHbIE MapamMeTpbl 3aLLMTHBIX KOMMOHEHTOB BHY TP ckpobesonacHoro 060pyA0BaHNS COOTBETCTBOBASU
TpeboaHuio 7.1. cnonb3oBaHWe NpeaoxpaHNTens, 3aLluLLeHHOro LWyHTUPpYoWen AMoaHOW yCTaHOBKOW, COOT-
BeTCTBRYIOLLEeN TpeboBaHuaM 7.3 1 7.5.2, ABNSAETCS 4OCTAaTOUHOW 3aLLUTON A5 OrpaHUYEeHUS HanpshKeHWs!.

Ecnv gaHHble coegnHEeHWs1 Cnonb3ytoT ANsl coeguHeHUs ¢ 3apsaHbIM akKyMYnsiTOPHBIM YCTPOMCTBOM,
OOMXHbI cobntogaTsea Tpebosanms 7.4.9.

3alMTHas Lenb U KOMMOHEHTLI MOTYT HaxoauTbest B MkpobesonacHoM obopyaosaHun unv B obopyaosaHnm
NS HEB3pbIBOONACHOM 30HbI. Kakas-nvbo vyacTb 3almTHOM Lienu, pacnosiokeHHasi BO BCTIoMoraTensHoM obopy-
AOBaHUN HeB3PLIBOOMACHOW 30HbI, OMKHa BbITh OLeHeHa B COOTBETCTBUM € TpeboBaHUSMU HACTOSLLEro cTaH-
AapTa, a BcrnoMoraTenbHoe 060pyaoBaHue A0MKHO BbITh yKa3aHo B JOKYMEHTaLMN.

MakcumanbsHoe HanpsikeHue U,,, KoTopoe MOXET NPUMEHSATLCS K CoeAMHEHNsIM 6e30NacHON 30HbI, A0MKHO
6bITb YKa3aHo B JOKyMeEHTaLMU 1 MpoMapKkypoBaHo Ha nckpobesonacHoM obopydosaHuu. Hanpspkenune U, Ha
BBOAHLIX YCTPOMCTBAX AOMKHO CHUTATLCS HOPMATbHBLIM HanpsbkeHeM ceTu, Hanpumep 250 B nepemeHHoro Toka,
€CNnK B MapKNpOBKe He yKasaHOo MHOrO.

MpumedvaHune — 1 Ecnn Hanpskenue U, meHble, yem 250 B nepemeHHOro Toka, T0 aHHoe 3HajveHue He
cnegyeT npuHumMaTth 6e3 oueHkn oGopyaoBaHus.

B pononHenve uenb mkpobesonacHoro obopyaoBaHus AomkHa ObiTb cHabxeHa cpeacTBamMu AnA npegynpexae-
HUSI Nepedayn SHepruM, CnocoGHON BbI3BaTb BOCMIAMEHEHUE, HA COeAuHeHNs1 6e30MacHON 30HbI MPY PacMoNOXEeHUN
BO B3PbIBOOMACHOW 30HE.

MpumedaHune— 2 [JaHHble TpebGOBaHUA He PACMPOCTPAHSIIOTCA HA UCMONb30BaHUe COEANHEHMUI N3roTOBNTE-
NeM npy Npou3BoacTBe, UCMbITaHuW, PeMOHTE Unu nepebopke.

6.3 MNyTn yTeyku U aneKTpuieckue 3asopbl

6.3.1 O6wwmne Tpe6GoBaHnsA

TpebGoBaHMs K NYTAM YTEYKN 1 SNEKTPUYECKMM 3a30pam NpvBeaeHbl B pasgenax 6.3.2 —6.3.14. AnbrepHa-
TUBHbI MeTOA onpeeneHns pasMepoB NyTel YTEYKN U 3eKTPUYECKUX 3a30pOB NpUBEAEH B NpunoxeHun F.

6.3.2 MyTn yTeukn N aneKkTpuyeckue 3asopbl MeXxay TOKONPOBOASALWMMU YacTAMMU

MyTn yTeUKN 1 31EKTPUYECKUE 3a30Pbl MeXay:

- UckpobesonacHo? U NCKpoonacHoW Liensamu 1nu
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- pasHbIMU UcKpobe3onacHLIMU LensiMy Unn

- LierbHo 1 3a3eMJ1EHHBIMA N U30NUPOBAHHBIMU METaNNUYECKUMU YacTsAMK JOSKHLI COOTBETCTBOBATL Crie-
Ayrowum TpeboBaHWsM, ecrniv BuA 3aLUUThbl 3aBUCUT OT NYTEN YTEYKU U 3NIeKTPUYECcKMX 3a30poB.

OneKkTpuyeckue 3a3opbl cregyeTt 3MepsTb UK OLeHUBATbL C Y4ETOM BOSMOXHOMC CMeLLEHWUS MPOBOAHMKOB
WN TOKONPOBOAALLMX YacTel. TexHornornyeckMe Aonycku npu U3roToBMEHUN He JOSKHbI YMEeHbLIaTb 3a30pbl
6onee yem Ha 1 MM unu 10 % (6epyT MeHbLLee 13 ABYX 3HAYEHUI).

OneKTpudeckye 3a3opbl, COOTBETCTBYHOLLE 3HAYEHUAM Tabnuubl 5 unu npunoxerunto F npu ycnoeusix 6.1.2.2,
6.1.2.3 11 6.1.3, He AOMKHbI ObITb NOABEPXKEHbLI MOBPEXAEHNIO.

CocTosiHMeM HencrnpaBHOCTW MPY HapyLLEHWX pasgeneHns CHATAT TONbKO KOPOTKOe 3amblkaHue.

TpeboBaHWs K 3N1eKTpUYECKUM 3a30paM, korda UckpobesonacHas Lenb oTaeneHa oT Apyrux Lenen 3asem-
NeHHbIMU, HanpyMep, NeYaTHLIM NPOBOAHWUKOM UM NEPEropoAKoi, NPK YCrioByK, 4To Npoboi Ha 3eMnio He Hapy-
LiaeT BUA 3alMTLl M YTO 3a3eMieHHaa TokoBeayLLasi YacTb MOXET HECTU MaKCUMarbHbLIN TOK, KOTOpLIN 6yaeT
npoTeKaTb No Helt B aBapUAHLIX YCIIOBUSAX, HACTOSLLIMM CTaHAapTOM He pernameHTupytotcs. TpebosaHUs K MyTAM
YTEYKM He MPUMEHSIOTCA, eCrU MyTU 3a3eMMeHHbIX NeYaTHbIX NNaT pasaensoT ToKonposoasLLme NyTu, Tpebyto-
LLiMe pasgdeneHus, Ho NPUMEHSIIOTCA TpeboBaHWs K aneKTpudeckM 3asopaM. TpeboBaHs K 3N1EKTPUYECKNM 3230~
paM He NMPUMEeHSIIOTCS, ecnin 3aseMneHHas MeTanmyeckas neperopogka sHadvMTeNbHON BbICOThI HE JoMnycKaeT
nepexoda 3apsifa Mexagy KoMrnoHeHTaMu, TpebyoLLMMn 3azeMneHne.

MprumedyaHue— Bua sawuTsl 3aBUCUT OT 3NEKTPUHECKUX 3230POB A0 3a3EMIEeHHbIX UMK U30NMPOBAHHbBIX
MeTannn4eckux YacTell, ecriv TOKOOrPaHUYMBAIOWMIA Pe3anucTop MoXeT BbiTb 06oaAeH KOPOTKUMKN 3aMblKaHUSIMKU MeXay
Lenbio U 3a3eMMeHHON UINN U3ONUPOBAHHON METannM4eCcKon 4acTbio.

3azemneHHaa MeTannuyecKkas Neperopoaxa gomkHa ObiTb NPOYHON U XKECTKO 3aKpeneHHO Ha OCHOBHOW
KOHCTpYKUMK. OHa JOMKHA UMETh 4OCTATOUHYHO TOJLLMHY Y TOKOMPOBOASLLYO CNOCOBHOCTb, YTODbLI UCKIOUNTE
nporopaHne U NoOBPEXAEHUS Lieny 3a3eMIeHst B HeMcripaBHOM cocTosiHMK. Meperopoaka gomnkHa uMeTs ToM-
LLMHY He MeHee 0,45 MM 1 gokHa BbITb MPOYHO 3aKpenseHa Ha XXeCTKOM MeTanIMYeckoi 3a3eMneHHoR YacTu
obonouku anekTpoobopyAoBaHWS UK NPU MeHbLUel TonLWMHe JAoMxHa cooTBeTcTBOBaTH 10.6.3.

Ecnu HemeTannuueckas nsonupyoLias neperopogka TonLWMHOR 1 C COOTBETCTBYIOWMM CPaBHUTENbHBIM
nHaekcom TpekuHroctoikoctn (CUT) cornacHo Tabnuue 5 ycTaHOBNeHa MeXay TOKOMPOBOASILLMMM HYacTSMU,
3NeKTpUYecKMe 3a30pbl U NYTU YTEYKN U3MEPSIOT BOKPYT NEPEropoaKM NpK YCIOBUK, YTO ee ToMLLMHA cocTaBnseT
He MeHee 0,9 MM, a Npy MeHbLLEe TOMNLLMHE MeXaHUYECKYIO MPOYHOCTb NEepPeropoaki UCMbITLIBAIOT B COOTBET-
cteun ¢ 10.6.3.

MpumevyaHune 2— MeTtogsl oueHkM NpuBegeHbl B npunoxenun C.

6.3.2.1 MyTK yTeukn 1 anekTpuyeckue 3a3opbl B COOTBETCTBUU C TabnuLen 5

Ons nckpoBesonacHbIX Lienel ypoBHeW «ia» U «ib» NyTu yTeuku u anekTpudeckue 3a3opbl, 3Ha4eHUs1 KOTO-
pbIX HUXe yKasaHHbIX B Tabnuue 5, Ho cocTaensowme He MeHee 1/3 3Ha4YeHUI, ykaszaHHbIX B Tabnuue 5, AomKHbI
paccMaTpyBaThCS Kak MoABepPXXEeHHbIE YUATEIBAEMbIM MOBPEXAEHUSIM Ha KOPOTKOe 3aMblKaHWe, eCriv 3T0 Hapy-
LaeT uckpobesonacHoOCTb.

Ons nckpobesonacHbIX Lienei ypoBHe «ia» 1 «ib» NyTH yTeuky 1 aneKkTpuyeckue 3asopsbl, cocTaBnsiowmne
mMeHee 1/3 OT 3HaueHuW, yKasaHHbIX B Tabnuue 5, 4OMmKHbI paccMaTpUBaTLCS Kak NOABEPKEHHbIE HeyuuThIBae-
MbIM NOBPEXAESHUAM Ha 3aMblKaHWe, ecrnv 3TO HapyLLaeT UCKpo6e30nacHOCTb.

Onsa nckpobesonacHbIX Lienei ypoBHS «iC» MYTU YTEUKU U 31eKTpUdeckme 3a3opbl, 3HaYEeHWs1 KOTOPbIX HUXe
ykasaHHbIX B Tabnuue 5, cnegyer paccmarpuBath Kak NofABep)XeHHbIe KOPOTKOMY 3aMbIKaHWIo, ecrv 3To Hapy-
waeT uckpobesonacHOCTb.

6.3.2.2 MyTH yTeuKkn U aneKkTpMyeckue 3a3opbl B COOTBETCTBUMU C npunoxeHuem F

Ins uckpobesonacHbIX Liener ypoBHER «ia» 1 «ib» nyTun yTeukun n anekrpudeckue 3asopbl, 3Ha4eHUs KOTO-
PbIX HUXKE YKa3aHHbIX B NPUIIoXeHWn F, AoMXKHbI paccMaTpuBaTbLCS Kak noABepKeHHbIe NoBpeXAeHWsaM cornac-
Ho F.3.1, ecnu aT1o HapyLuaeT UcKkpobesonacHoCTb.

[ns nckpobesonacHbIX Lenei ypoBHS «iC» MYTU YTEYKU U 3NeKTpUdeckme 3a3opbl, 3HaYEHNs1 KOTOPbIX HUXe
yKasaHHbIX B npunoxeHun F, cnegyer paccMaTtpuBaTth Kak noABepXeHHbIe KOPOTKOMY 3aMblKaHuio, ecrn 3To
HapyLuaeT nckpobe3onacHoCTb.
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Tab6nuuya 5— 3a3opbl U ANMHA NYTEW YTEHKN

1 2 3 4 5 6 7
Hanpsixenue| 3nektpuueckuii MyTe yTeukn MyTb yTeukn MyTtb yTeuku, | Mytn yteukn ana | CpaBHUTENbHbLIW
(amnnutyg- 3asop, uepes 3anuBKY |uepes TBepaylo MM MOBEPXHOCTEM, | MHAGKC TPeKuH-
HOE 3Have- MM KOMNayHAOM, nsonsumio, NOKPLITLIX 3MEKT- | TFOCTOMKOCTH

Hue), MM MM POM30NALUOHHBIM (cUum
B mMartepuanom, Mm
Lens ia, ib ic ia, ib ic ia, ib ic ia, ib ic ia, ib ic ia, ib ic
10 1,5 0,4 0,5 0,2 0,5 0,2 1,5 1,0 0,5 0,3 — —
30 2,0 0,8 0,7 0,2 0,5 0,2 2,0 1,3 0,7 0,3 100 100
60 3,0 0,8 1,0 0,3 0,5 0,3 3,0 1,9 1,0 0,6 100 100
90 4,0 0,8 1,3 0,3 0,7 0,3 4,0 2,1 1,3 0,6 100 100
190 5,0 1,5 1,7 0,6 0,8 0,6 8,0 25| 26 1.1 175 175
375 6,0 2,5 2,0 0,6 1,0 0,6 | 10,0 40| 3,3 1,7 175 175
550 7,0 4,0 2,4 0,8 1,2 0,8 | 15,0 6,3 | 5,0 2,4 275 175
750 8,0 5,0 2,7 0,9 1,4 09 | 180 ]| 10,0 6,0 2,9 275 175
1000 10,0 7,0 3,3 1,1 1,7 1,1 | 250 125 | 8,3 4,0 275 175
1300 14,0 8,0 4,6 1,7 2,3 1,7 | 36,0 | 13,0 | 12,0 58 275 175
1675 16,0 10,0 53 * 2,7 * 49,0 | 15,0 | 16,3 * 275 175
3,3k * 18,0 9,0 * 4,5 * * 32,0 * * * *
4,7k * 22,0 | 12,0 * 6,0 * * 50,0 * * * *
9,5k * 45,0 | 20,0 * 10,0 * * 100,0 * * * *
15,6 k ¥ 70,0 | 33,0 * 16,5 * * 150,0 * * * *
MpumevaHune 1 — M3rotoBUTENb AOMKEH NPEACTABUTE AOKA3aTENbCTBO COOTBETCTBUSI TPEOOBaHUSAM B
oTHoweHun CUT anekTpon3onsiumoHHbix Matepuanos. lpu HanpsxeHun go 10 B CUT anekTpon3onsiumoHHOro
maTepuana ykasbiBaTb He Tpebyetcs.

6.3.3 HanpsikeHue Mmexay ToKonpoBogsLWMMA YacTsMU

HanpsikeHue, koTopoe y4nTbIBaKOT NpU MpUMeHeHUN Tabnuubl 5 N NpUnoXxeHuss F — aTo HanpsbkeHne
Mexay nobbiMy ABYMS TOKOMPOBOASALLUMM HACTSIMU 3MeKTPUYECKUX Lener, Asi KOTOPbIX anekTpuydeckue 3asopbl
BMVSIOT HA BUA 3aLLMThl pacCcMaTpUBaeMoii Lenu, Hanpumep (CM. PUCYHOK 2), 3TO HanpsbkeHe Mexay:

- Nckpobe3zonacHoOW LenbH U MCKPOOMNaCHOW YacThHo 3TOM XKe Len Unu

- UcKpobe3onacHoM Lienbio 1 UCKpoonacHbIMU LIeNsiMU, Ui

- Mexay nckpobesonacHbIMU LIeNSAMU, SNEKTPUYECKN HE CBA3AHHBIMW MeXay coboii.

Mpu oLieHKe aNeKTPUYECKUX 3a30POB U NyTel yTeukn cnegyeT NpuHUMaTh cregytolime 3HavyeHus Hanps-
KEHUs:

a) Ons aneKkTpuyeckux Lenew, ransBaHNYeck He cBA3aHHbIX Mexay coboll BHyTpu obopyaoBaHus: Hau-
GonbLuas U3 CyMM aMniIMTyAHbIX 3HaYEHWIA HanpsPKEHWIA 3TUX Lienei, KoTopas SIBMAETCS NPOM3BOAHOM OT:

- HOMUHATBHbBIX HAMPSHKEHWIA Lienei unm

- MakcuMarsbHbIX HanpsHKEeHUR, yKasaHHbIX U3rOTOBUTENEM, KOTOopble MOryT 6e3onacHo MpUMEHSTHCA
B Lienu; unu

- NMtOBbIX HAMPSHKEHWUA, reHepUpyeMbIX BHYTPU STOro 3NekTpoobopyaoBaHus.

Ecnv ogHo 13 HanpsixeHuii coctasnsieT MeHee 20 % OT Apyroro, To ero He yuuThIBatoT. CeTeBoe Hanpsike-
HWe JOSDKHO paccMaTpuBaThes 6e3 yueTa cTaHO4apTHOMO OTKIOHEHWUS OT HOMMHANBHOrO 3HauYeHWs. s cuHycon-
AarnbHbIX HANPSPKEHW aMnIMTyQHOe 3HaYeHVe onpeaensieTcs kak nponsseaeHne adeKTBHOMO 3Ha4eHUs HoMU-

HanbHOIo HanpsH>XeHnsd Ha \/5

24



FOCT P M3K 60079-11—2010

b) Ans yacTeii 3N1eKTPUYECKOii Lenm: MakcumasbHoe 3HaueHne HanpsKeHusl, KOTOPoe MOXeT BO3HUKHYTb B
N0 6O YacTu 3Tol Lenu. ITo Takke MOXET OblTb CyMMa HaNPsHKEHUIH PasUUHbIX UCTOYHUKOB MUTAHUS, NOAK/IO-
UEHHbIX K 3/1eKTpuyeckoii uenu. Ecnv ogHO 13 HanpskeHuii cocTaBnsieT MeHee 20 % OT APYroro, TO ero MOXHO He
yUnTbIBaTD.

Bo Bcex cnyyasx cnefyeT NPUHUMATb MakCUMasibHble 3HAYEHUsI HanpsXXeHns, KOTopble MOTyT GblTb NOJy-
UeHbl B aBapUiiHbIX pexumax pa6oTbl B COOTBETCTBMU C pasgesnom 5.

9
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1— waccu; 2 — Harpyska; 3 — uckpoonacHas uenb ¢ Unt 4 — yacTb MCkpo6Ge3onacHoi Lenu, He siBAAIOLWAsACA MCKPOo6e3onacHo;

5 — uckpobesonacHas uenb; 6 — pasmepbl, onpegensemMblie no Tabnuue 5 wam npunoxexnuo F ecnu Heobxoaumo; 7 — pasmepsbl,

onpefensevble Mo O6GWMM MPOMbIW/IEHHBIM CTaHAapTaMm; 8 — pasmepbl B COOTBETCTBMM C 7.3; 9 — pas3mepbl B COOTBETCTBUM

€ 6.2.1 AN1A BbIXOAHBIX 3aXXMMOB MexXAy pasfeslbHbIMM MCKPO6e30nacHbIMM LensMi 1 Mexzay UCKpo6e3onacHbIMU M MCKPOONacHbLIMK
uensamu; 10 — 3awmMTHbIE KOMMOHEHTHI cornacHo 8.9

PuUcyHok 2 — TlyTu yTeukn W 3NeKTPUYECKUE 3a30pbl MeXy TOKOMPOBOASALLMMU YacTSMM

BHelwHee HanpsxeHne Heo6xoAnMMO NpuHUMaTh pasHbiM Um unu Uv3asBieHHOMY A1 COeNHUTENbHbIX
CpeAcTB, Yepes KOToPble OHO NOAK/IOYEHO. HanpsXXeHusa nepexofHblX NPoLeccoB, KOTOPble MOTYT BO3HUKaTb A0
pa3mMblKaHWs Lenu yCTPOMNCTBOM 3aluTbl, HANpPUMep NiaBKMM NpefoXpaHUTENeM, He y4YuTbiBalT MpU OLEeHKe
nyTeli yTeuykun, HO Ux cnegyeT yunTbiBaTb NPU OLEHKE 3/IEKTPUYECKNX 3a30P0B.

6.3.4 dnekTpuyecknii 3asop

N30n19LM0HHbIE NEPErOPOAKN, HE COOTBETCTBYIOWME TpeboBaHnsaM 6.3.1, He yunTbiBaloT.

[pyrue n3onAauMOoHHbIE YacTU JO/KHbI YA0BNETBOPATL TPe6OBaHNAM KOMTOHKM 4 Tabnuubl 5.

Mpn aMmnANTYAHbIX 3HAYEHMAX HanpsXXeHns Bbilwe 1575 B He06X04MMO MCNOMb30BaTh pasfe/nTesnbHY
N30NINPYIOLLYI0 WU 3a3EeMJIEHHYI0 MeTal/InY4ecKylo Meperopofky, Kotopas A0/KHa YA0BNeTBOPATb Tpebosa-
Huam 6.3.1.

6.3.5 MNMyTn yTeukn yepes 3a/iIMBKy KOMMayHOOM

3anuBOYHbIV KOMMNAYHA AO/KEH O0TBeYaTb TpeboBaHusaM 6.6. s YacTeld, KOTopble JOMKHbI 6bITb repmMmeTu-
3MpOBaHbl KOMNAYHAOM, MUHUMANbHbIA NyTb YTEUKN MEXAY repMeTU3MpoBaHHbIMY TOKONPOBOAALMMUN YACTAMU,
3N1eMeHTaMu 1 CBO6O4HON NOBEPXHOCTLIO 3a/IMBOYHOIO KOMNayHAa A0/HKeH cocTaBNATb Y2 paccTosaHuA oT npu-
BefleHHOro B Tabnuue 5, HoO He meHee 1 MM. [lononHUTENbHOE pa3feneHne He TpebyeTcs, ecnv KOMNayHf Haxo-
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ANTCS B HeMocpeACTBEHHOM KOHTaKTe W CLieMseH Co CTeHKamu 0605104KM TBEPAOTO M30MSALMOHHOMC MaTepmhana B
COOTBETCTBUM € Tabnuuelt 5 (cMm. pucyHok D.1).

OneKTpuyeckasi NPOYHOCTb U3OMSLMN, FTEPMETUINPOBAHHON KOMMAYHAOM 3M1EKTPUYECKOW Lienn, OoMKHa
COOTBETCTBOBATL TpeGoBaHNam 6.3.12.

MoBpexaeHve repmMeTU3NPOBAHHOIO UM FrePMETUYHO 3aKpbITOro a1eMeHTa, Hanpumep NonynpPoBOAHMKA,
KOTOPbIIA BbINOMHEH B COOTBETCTBUM C 7.1, HO SISl KOTOPOTO He U3BECTHbI BHYTPEHHWE 3a30pbl 1 PACCTOSIHUS Yepes
3anu1BKy, OIMKHO paccmMaTpuBaTbCs Kak eAUHUYHOE YUUThIBAEMOE MOBPEXAEHNE.

MpwumeyaHwue— [JononHuteneHole TpeboBaHUA NpUBeAeHbl B NpUnoxenun D.

6.3.6 MNMyTb yTeukun Yepes TBepAYyH U3ONALUIO

Tsepayto U3oNALMIO M3rOTaBMNMBAOT METOAOM LUTAMMOBKWU UM OTIIBKA B hopMe, HO He 3a5IMBKOWN. DnekTpu-
Yeckast MPOYHOCTb TBEPAOA U3OTTALMM A0SHKHA COOTBETCTBOBATL 6.3.12, ecnv NyTu yTeuky yaoBneTBopsoT Tpebo-
BaHUAM Tabnuubl 5 nnu npunoxenus F. MakcumanbHbIf TOK M30TMPOBaHHOMN NPOBOAKW He AOMKEH NpeBbIlaTh
3HayeHwusl, ykazaHHOro U3roToBUTENeM NPOBOAA.

MpumeuaHusn

1 Ecnn n3onATop U3roToBneH u3 aeyx unu Gonee vacten anekrpousonsiuMOHHOTO MaTepuana, KoTopble HaAeXHO
coeMHeHbl Mexay cobol, TO Takylo KOMNO3UTHYIO U30NALUMIO MOXHO paccMaTpuBaTh Kak TBEpAYH.

2 B HacTosilem craHgapTe TBepgas M3onsaumsa — 3TO U30NAUMS 3aBOACKOTO M3FOTOBMEHUS, HanpUMep NNacTuHa,
M30MsILMOHHbIE TPYOKM UNK M3onsiuMs Ha NpoBoAax.

3 JNak 1 nogobHble NOKPLITUSI HE CHUTAIOT TBEPAOW U3ONALMENA.

4 JneKTpUYecKuii 3a3op Mexay CoCeAHMMU QOPOXKAMM Ha MPOMEXYTOUYHbIX CIOAX NeYaTHbIX NnaTt cnegyet
paccMaTpmMBaTbh Kak 3NEeKTPUHecKUi 3a30p Npu pasgeneHun Yyepes TBEPAbIA ANeKTPOU3ONALUMOHHLIN MaTtepuan.

6.3.7 CnoxHble pasaeneHun

Mpu KOMBVMHUPOBaHHBIX pasAeneHUsX, HanpPUMep No BO3AYXY U Yepes U3oIALMIo, UX CyMMapHOe 3Ha4YeHe
[AorkHo BbIT onpedeneHo no Tabnuue 5 ¢ y4eToM Bcex COOTBETCTBYIOLLMX pasaeneHunin. Hanpumep, npu Hanps-
XeHunmn 60 B:

- 3MIeKTPUYECKUIA 3a30p = 6 X pasdeneHune Yepes TBepayto 30NSALMIO;

- aneKkTpUYeckuii 3a3op = 3 X pasgeneHue Yepes KoMnayHa;

- 3KBMBANEHTHbIA 3a30p = dhakTnyecknin 3aszop + (3 X noboe JoNoNHUTENBHOE pasaeneHne Yepes KoM-
nayHa) + (6 X no6oe gononHUTENbHOE pasaeneHune Yepes TBepayHo 30NALMIO).

Ons nckpobesonacHelx Lenein ypoBHen «ia» 1 «ib» pasgeneHne cHMTaoT HenoepekaaeMbIM, €CINY OHO He
MeHee 3/1eKTPUYeCKoro 3a3opa, ykasaHHoro B Tabnuue 5.

JTrobolt anekTpuyeckuid 3asop UK pasgeneHue, coctTasnswowee MeHee 1/3 oT AaHHbIX Tabnuuel 5, npu
pacyeTe 3KBMBANEHTHOrO 3a30pa He yYUTbIBAOT.

Ons nckpoBeaonacHbIX Lienel ypoBHs «ic» ykasaHHble Bollle pe3yrbTaThl He A0MKHbI BbITh HIKe 3Ha4YeHNs
3asopa, ykasaHHoro B Tabnuue 5.

6.3.8 Myt yTeukn

Ons nyTei yTeuku, npueeaeHHbIx B Tabnuvue 5, CUT anekTponsonsauMoHHOro matepuana gorkeH COOTBET-
CTBOBaTb 3HAYEHWUAM, yKasaHHbIM B Tabnuue 5 unu npunoxeHue F, nsmepeHHbIM B cooTeeTcTBUM ¢ MOK 60112,
MeToq 3mepeHUs N OLEHKU 3TUX MYTEeN YTeUKW JOMKEH COOTBETCTBOBATL NPMBEAEHHOMY Ha PUCYHKE 3.

B kneesom coeAVHEHWUU KNelt 4OSKEH UMeTb U30SMPYIOLLIME CBONCTBA, SKBUBANEHTHbIE CBOMCTBAM CMEX-
HOro MaTepuana.

MyTb yTeukn MoxeT 06pas3oBbIBaTLCS U3 CNOXKEHUA Bonee KOPOTKUX PaCCTOAHWIA, HanpuUMep, Korga nyTu
YTEYKW NPepbIBaroTCAH TOKOMPOBOAALLWMMUM AeTansiMU. [py 3TOM paccTosiHWs, cocTaBnsioLe meHee 1/3 oT cooT-
BETCTBYIOLLUMX 3HAYEHWIA, yKasaHHbIX B Tabnuvue 5, He yunTbiBatoT. Ins HanpsbkeHWi Beiwe 1 575 B (amnnvTygHoe
3HayeHune) HeobXoaNMO UCMoNbL30BaTL U3ONALMOHHYIO UNN 3a3eMIEeHHY0 METaNSIMYECKYHO Neperopoaky, yaos-
neteopsioLLyto TpebosaHuam 6.3.1.

6.3.9 MyTun yTeukn no NnoBepXHOCTH, NOKPbLITON 3NeKTPOU3IONALUOHHBLIM MaTepuanom

KoHtpbopMHOe NOKpbITUE OOMKHO MOKPbIBATbL NPOMEXYTKU MEXAY NPOBOAHUKAMU C LiENbIo 3aLMThbl X OT
BNaru v rpsian 1 obecnedmsath 3hheKTMBHOE A0ITOBEHHOE repMeTUYHOe yrnoTHeHWe. MoKpbITe A0MKHO UMETh
XopoLuve aaresuoHHbIe CBONCTBA K TOKOMPOBOASALLUM AeTansiM 1 M30NSALMOHHLIM MaTepuanam. MNokpbiThe, HaHo-
CMMOe pacnblfieHUueM, A0SKHO UMETL ABa Cros.

TpadpapeTHyto Macky He cuMTaoT KOHPOPMHBIM NOKPLITUEM, HO ee MOXKHO paccMaTpuBaTe Kak OguH 13
CnoeBs MOoKPbLITUSA, eCrn ApYroi Cno HaHOCAT pacrblIeHNEM WU HeT NOBPeXAeHWU B NpoLiecce naiiku. Mpu ncnons-
30BaHWMW ApYrMx METOAO0B, HANPUMEp NOrpyXeHUsl, HAHEeCEHWS MOKPbLITUSA KUCTbIO, BaKYYMHO NPOMUTKA, MOXHO
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f — pnuHa nyTn yTeuku; 1 — npuKIeeHHas neperopofka;
M — wmeTann; 2 — UueHTpa/nbHas MeTannuyeckas 4acTb, He NoAkIue-
1 — M30NAUMOHHBIA MaTepwuan; Ha K UCTOYHWKY HanpsKeHUus;

3 — He NpukneeHHas neperopogka. BoicoTta pasgenutens-
Horo yrny6nenus > D

PucyHok 3 — OnpepeneHune nyTteil yTeukn (B BO3ayxe)

HaHOCUTb TO/IbKO OAWH CNOWN NOKPbITUA. TpadapeTHas Macka, oTBevakwuwas Tpe6oBaHMAM 418 NOKPbITMIA Tuna 1
cornacHo M3K 60664-3, cuntaeTtcsa KOHPOPMHbIM NMOKPbITUEM, N 4ONO/THUTEIbLHOE NOKPbLITME He TpebyeTcsa. M3ro-
TOBUTENb AO/IXXEH NPeACTaBUTb A0Ka3aTeNbCTBO COOTBETCTBUA Tpeb6OBaAHUAM NpunoxeHusa F

MpumeuvyaHne 1— Heo6xo4UMOCTb NPOBEPKM COOTBETCTBUA MOKPLITUA chneyndumkaLum nU3rotoBuTens
HacTOAWMM CTaHAAPTOM He perfiamMeHTupyeTcs.

MeToA HaHeCeHUs NOKPbITUA Ha naaTy AO0/DKeH ObiTb YKa3aH BAOKyMeHTauunm B COOTBETCTBUM C TpeboBa-
HUAMKN K gokyMmeHTaumm MK 60079-0. Ecnun nokpbiTUe cunutaeTcs afekBaTHbIM 1 TOKONPOBOAAUWMNe AeTanun, Ha-
npumep coeAMHEHNS N BbIBOAbl 3/1EMEHTOB BHYTPEHHEIO MOHTAaXa, He BbICTYNnatT U3 NOKPbITUA, 3TO A0/HKHO ObiTh
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yKaszaHo B JIOKyMeHTaLuu 1 NoATBEPXAEHO Npu nposepke. MyTn yTeukn nof nokpbiTUEM A0/KHbI 6bITb B COOTBET-
cTBUU c Tabnuuei 5.

Ecnu HensonnposBaHHble NPOBOAHUKN UM TOKONPOBOASALLNE AeTann BbICTynatwT U3 nokpbitus, To CUT, yka-
3aHHbI B Tabnuue 5 nnn Tabnuue F.2, nau rpynnel MaTepuanos, kak ykasaHo B F.3.1, pacnpocTpaHalTcsa Ha
N30M1ALNI0 N NOKPLITHE.

MpumeuvyaHune2 — MoHATME «[lyTW yTeukn Noj NOKPbITUEM» ObIIO paspaboTaHO A5 NIOCKAX NOBEPXHOCTEW,
HanpuMmep XecTknx nedvyaTHbIX nnart. MbKkne neyaTHble nnaTbl AOO0/XHblI MMeTb COOTBETCTBYyHLULee ynpyroe nokpbiTue,
KoTOpoe He pacTpeckuBaeTcs. CylleCTBEHHble OTK/IOHEHWS OT 3TO CTPYKTypbl TpebyloT cneyuanbHOro paccMOTPEHUS.

6.3.10 TpeboBaHMA K MOHTaXy nevyaTHbIX naar

Mpu gnnHe NyTM yTeUKn 1 3TIeKTPUUYECKMX 3a30pax, BAMAIOLWMX HA MCKPO6e30nacHOCTb 3/1eKkTpoobopyaoBa-
HUA, NeyaTHas nnaTa f0/KHa 0TBeyaTb creAyloWwnm TpeboBaHnAM (CM. PUCYHOK 4):

a) ec/in Ha nevyaTHy nnaTty HaHeceHo KOH(OPMHOe MOKPbITUE B COOTBETCTBUU C 6.3.8, TpeboBaHus 6.3.3
1 6.3.7 [O/IKHBI PacnpocTPaHATLCA TOSIbKO HA TOKONPOBOAALLME HacTu, KOTOPbIE BbICTYNAalT U3 MOKPLITUA, BK/IO-
yas, Hanpumep:

- nevyaTHble NMPOBOAHUKN;

- CBOOGOAHYI0 NOBEPXHOCTb NeyvaTHON naaTbl, KOTOpas NOKPbITA TO/IbKO C OAHOW CTOPOHBI;

- HEN30/IMPOBaHHbIE YacTN 3/1EMEHTOB, KOTOPbIE€ MOTYT BbICTYNAaTb M3 MOKPbLITUSA;

b) Tpe6oBaHUA 6.3.8 AO/KHBLI PAcNpPOCTPaAHATLCA HA 3/IEKTPUYECKMEe Lenn WK YacTu Lenei, a Takxke Ha
3N1eMeHTbl BHYTPEHHEr0 MOHTaxa, ecv NoKpbITUE 3aKpblBaeT TOKONOABOAALME BbIBOAbI 3/IEMEHTOB, MecTa nai-
KN Y MPOBOASALLINE YACTN NI0ObLIX 3/IEMEHTOB;

C) eCNu 3/1IeMeHT YCTaHOB/IEH Haf nevyaTHbIMW NPOBOAHUKAMM HA naaTte unu B61U3N HUX, Heob6xoAUMO pac-
cMatpuBaTb BO3MOXHOCTb HEYUUTLIBAEMOrO NOBPEXAEHNA MeXy TOKONPOBOAALEl YacTbio 3/1emMeHTa 1 nevyat-
HbIM NPOBOAHWKOM, 3a UCK/OYEHNEM CryyaeB, Korga:

1) n3onAuua mexay TOKONpPoBOASLLER YaCTblO 3/leMeHTa U nevaTHbIM NPOBOAHMKOM yA0BNeTBopseT Tpebo-
BaHMaAM 6.3.1 wim

2) noBpexfeHne co3fgaeT MeHee onacHble yC/l0BUS.

a — Mnarta ¢ 4aCTUYHBIM MOKPbITU- b — Mnarta ¢ naikoi BbICTYNaKWMUX BbIBOAOB
em pesucTopos

¢ — Mnata c navikoii O6p633HHbIX Mnn NoAOTHYTbIX BbIBOAOB pe3ncTopoB

MpumevyaHune — TonwmHa NOKpbITUA AaHa He B MaclwiTabe,
a — npumeHsiloTcs TpeboBaHua K 3asopy 6.3.3;

ft — npumeHsalTCa TpeboBaHMA K A/IMHE NyTU yTedkn 6.3.7;

C — NpUMeHsATcsa TpeboBaHua K ANMHE NyTn yTeukn 6.3.8

PucyHoOK 4 — TlyT yTe4ykn W 3fieKTpuYeckme 3a30pbl Ha nevaTHbIX nnarax
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6.3.11 PasgeneHue 3a3eMneHHbIMU 3KpaHaMU

Mpu ncnonb3oBaHWUN 3a3eMIEHHOTO METaNIMYECKOro aKpaHa Mexay Lensamy U UX YacTAMM 3KpaH W Jito-
60e coeguHeHne ¢ HUM [OMKHbI BbITb paccHUTaHbl HA MaKCUMATbHbIA ANUTENbHbIN TOK, KOTOPbIA MOXET NpoTe-
KaTb B COOTBETCTBUM C pasgenom 5.

CoeanHeHWe, BbIMOMHEHHOE C NOMOLLbH0 pasbemMa, A0SKHO YAOBNETBOPATL TpebosaHusm 6.5.

6.3.12 BHyTpeHHsa npoBoaka

M3onsaumsa, 3a uckriroyeHrem naka 1 nogo6HbIX MOKPLITUA ANsi MPOBOAHWKOB BHYTPEHHE! MPOBOAKM, A0SKHA
paccmMaTpuBaTbCA Kak TBepAas u3onaums (cMm. 6.3.5).

PasgeneHune mexay NpoBoAHUKAMMW AOMKHO ONpeaenaTbCsl CYMMOW paaunanbHON TONLWMUHEI TBEPAOW M30-
NAUMK Ha NpoBoAaX, MPOSOXeHHbLIX B BUAE OTAesbHbIX NPOBOAOB UMK chopMUPOBaHHLIX B IPYNny NPOBOAOB
(kryTbl) unu B kKabene.

PaccToaHus mexxay nposogamu UCKpobe3ornacHoOM U UCKpoonacHoOM Lienen AoMKHO COOTBETCTBOBATL 3Ha-
YeHUAM, ykazaHHbIM B Tabnuue 5 ¢ yueTom TpebosaHuii 6.3.6, 3a UCKNoYEeHUEM credytoLnx cryvaes:

- NpoBoAa Uckpobe3onacHoW UM UCKPOONAaCHOM Lieni 3aKioveHbl B 3a3eMSIEHHbIN 3KpaH Unu

- U30MALMS KU UckpobesonacHbIX Lenei ypoBHel «ib» u «ic» cnocobHa BbiaepkaTtb AeicTaytoLLee UCTbl-
TaTensbHoe HanpsbkeHne 2000 B nepeMeHHoro Toka npu ucnoitaHum cornacHo 10.3.

Mpumeyanue—OpgHum 13 metogos obecneveHns usonsiumm, crnocobHON BblaepXaTb Takoe UcnbiTaTenbHoe
HanpspkeHne, ABNsieTcsA NCnofib3oBaHue VI301'I$|LI,VIOHHOVI pr6KVI noeepx uenu.

6.3.13 Tpe6oBaHuA K INEKTPUYECKON MPOYHOCTHU

Msonsaums mexay nckpoGesonacHoi LienbHo 1 KopnycoM Ui 3a3eMieHHbIMU YacTaMK aNeKTpoobopyaosa-
HWS1 JOSKHA BblaepkuBaTh UcrbiTaHue no 10.3 npu adphekTUBHOM UCTbITaTEIbHOM HanPsHKeHUU NepeMeHHOro
TOKa, paBHOM YABOEHHOMY HanpsbKeHUo nckpobesonacHow Lenu, Ho He meHee 500 B.

Ecnu Lenb He cooTBETCTBYET 3TOMY TpeboBaHUto, 06opyaoBaHe A0MKHO GbiTb NPOMaPKUPOBAHO 3HAKOM «X»
¥ AOKYMEHTaLMS foMHKHa coaepkaTb MHGopMaLmMio, HeoBXoaMmyto ANs NpaBUNbLHOrO MOHTaXa.

Usonauma mexay nckpobesonacHom U UCKpoonacHoW Lerbio AoSKHa BblaepXXuBaTb AeNCTBYOLWEe UCTb-
TaTenbHoe HanpshkeHne nepemeHHoro Toka, pasHoe (2U + 1000) B, Ho He meHee 1500 B, rae U — cymma geid-
CTBYHOLLMX 3HAYEHWIA HAMPSIXKEHNA COOTBETCTBYHOLLMX 3N1EKTPUYECKUX Liene.

Ecnun npo6oit Mexay aneKTpuyYeckn He CBA3aHHLIMU Mexady coboll nckpobesonacHbIMU Lensimm MoXeT
NPVMBECTU K CO34aHNI0 Hebe3onacHbIX YCMOBUIA, M30NALMA MexXay TakvuMK LeNAMU A0oMKHA BbiAepXuBaTb Aei-
CTBYlOLLIEE MCMbITaTENbHOE HaMNpshKeHWe nepemMeHHoro Toka, pasHoe 2U, Ho He meHee 500 B, rae U — cymma
AeNCTBYIOLWMX 3HaYEHUIA HanpsKeHWA McKkpobesonacHbIX Lenen.

6.3.14 Pene

B HopmarnbHOM peXxrmMe HoOMWHATbHbIE 3HaYeHWs ToKa U HanpsiKeHUs Ha KOHTaKTax pene, obMoTka KOTOporo
BKITlOYeHa B UckpobesonacHyto Lerb, He A0SKHBI MPEBbILLATh YKadaHHbIX U3rOTOBUTENEM, @ KOHTaKThl pene He
AOMXKHBI KOMMYTUPOBATb Ha oTKMo4eHne 6onee 5 A addekTuBHoro Toka unu 250 B adbdekTBHOMO HanpsikeHus,
unu 100 B-A MoLHocTW. ECcnun 3HaveHns, KOMMyTUpYeMble KOHTakTamu, He npesbiwaT 10 A unu 500 B-A,
3Ha4YeHUN ANUHBI NYTEN YTEUKW U 3NEKTPUIECKNX 3a30pOB U3 Tabnuubl 5 A0MKHbI BbITh YABOEHbI.

Mpu 60nee BLICOKNX 3HAYEHUSAX TOKa W HaNpsXKeHUs1 uckpobesonacHble U UCKpoomnacHbIe Lienu MoryT BbiTb
NoAKSItoYEHbI K OAHOMY pene, TONbKO eCv ero KOHTaKThl pasesieHbl 3a3eMIIEHHON MEeTaIMYeCKoR NNy UsonsiLm-
OHHOW Neperopoakoi B cooTBeTCTBUM € 6.3.1. Paamepbl neperopogku A0mMKHbI yYUTLIBATb MOHW3aLUWIo Npu paboTe
pene: B Taknx cnyqasx AnuMHa NyTy yTeukn U afieKTpuieckme 3a3opbl AOMMKHbI ObiTh 6onblue npuBeaeHHbIX B
Tabnuue 5.

Ecnuny pene ecTb KOHTaKTbl B UCKpobe3onacHbIX LiensiX U Apyrue KOHTaKTbl B UCKPOOMAaCHbIX LiensiX, UCKpo-
6e3onacHble U UCKPOONacHbIE KOHTaKTbI A0SMKHbI ObITb pasaeneHbl U30NSILMOHHON UNK 3a3eMIEHHON MeTannm4ec-
KOW Neperopoakon, cootTseTcTaytoLwel 6.3.1, B AonosiHeHWe K TpeboBaHuaM Tabnuupl 5. KoHCTpyKumua pene gon-
XHa BbITb TakoBa, YTO6bLI HApYLWEeHHbIE WY MOBPEXAEHHbIE KOHTaKTHbIE YCTPOMCTBA HE MOV NepemMeLLaTsest Um
yXyAwarb LeSIoCTHOCTb pasaeneHns mexay nckpobesonacHbIMU M UCKPOOMACHBIMU 31EKTPUYECKUMU LIENsIMU.

B kavecTBe ansTepHaTUBLI, pa3aeneHuns B pene MoryT 6biTb OLeHEeHbl B COOTBETCTBUM C NpuioxeHvem F, ¢
Y4YETOM YCIIOBUIA OKpYXatoLLei cpeabl U KaTeropuii nepeHanpsbkeHusi B COOTBETCTBUM ¢ NpunoxkeHnem F. B atom
cnyvae Takke NPUMEHSIOTCS yKkasaHHbIe Bbille TpeGoBaHWs K 3a3eMIIeHHbIM MeTanIM4ecKum Ui U3oMSILMOHHBIM
neperopogkam. Ecnu nsonauuoHHas unu metannuyeckas 3asemMneHHasi neperopojka 3aknoyeHa B 3aKpbITyio
060n04Ky pene, To NnpumensiioTcsl TpebosaHus 10.6.3 K 3aKkpbITol oboriouke pene, a He K U30NSALUMOHHOW Unn
MeTanIM4eckon 3asemMneHHoN neperopoake.

6.4 3awmTa oT NnepemeHbl NONAPHOCTHU

B vckpobesonacHoM anekTpoobopyaoBaHum gomkHa bbiTe obecneyeHa salyta oT HapyLLeHWs BUaa B3pbl-
BO3aLLWThI B pe3ynbraTe U3MeHeHUs NONAPHOCTM MUTaHNA NCckpobesonacHoro anekTpoobopyaoBaHUA Unu coeau-
HeHWn Mexay anemeHTamu 6atapew. [1s 3Tol Lenn gonyckaeTcs MCnofib3oBaHWe og4HOro Avoaa.
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6.5 3azemnsowme NpoBOAHUKA, pa3beMbl U 3aXKUMbI

B cnyuasx, korga saseMneHue, Hanpumep, oboroyek, NpoOBOAOB, METANTUYECKNX 3KPAHOB, MPOBOAHWKOB
reYaTHbIX MNaT, KOHTAKTOB LUTencebHbIX coeanHuTenei n 6apbepos 6e3onacHOCTU Ha Anodax HeobxoaMmMo Ansi
obecneyeHnsi BUaa B3pbIBO3aLLMTbI, MOLLAAb NONepeYHOro ceveHnst NPoBOAOB, COEANHUTESbHBIX YCTPONCTB U
32)KMMOB, UCNOSb3YeMbIX N5 3TOM Lienn, AoMKHa BbITh paccuuTaHa Ha ANUTenbHoe Bo3encTBNE MakcMManbHO
BO3MOXHOIO TOKa MO YCIOBWSAM, yKasaHHbIM B pazaene 5. 3nemMeHTbl AOMKHbI Takke oTBeYaTb TpeboBaHUsM
pasgena?.

Ecnv pasbem cogepXuT 3a3eMeHHbIe Liernu U BUa B3pbIBO3aLLWTLI 3aBUCUT OT 3a3eMNeHNs Lenu, pasbem
OOMKeH BKoYaTh B cebsl He MeHee Tpex He3aBUCHMbIX 3a3eMIISHOLLMX NPOBOAHNKOB AN UCKpobesonacHbIX
Lernei ypoBHs «ia» 1 He MeHee ABYX 3a3eMIISIOLLMX NPOBOAHUKOB A5 UcKpobesonacHbIX Lenei ypoBHs «iby»
(cM. pucyHok 5). 3azemnsitoLLe NPOBOAHWNKY SOMKHbBI ObITh COeAMHEHbI NapannensHo. Ecnv pazbem MoxeT BbiTb
OTCOEAMHEH MOA YIIIOM, Ha KaXK4oM KOHLe coeauHUTens unn Bonunsmn Hero 4omkHO BbITb NpedycMOTPEHO O4HO
coenHeHve.

1
1 + A i
' ! I =
- — —  — —
a — Tpu HesaBUCUMbIX coeau- b — Tpu coeguHUTENbHBLIX 3NeMeHTa,
HAIOLWKUX SNEMEHTa HE ABNAWMUXCA HE3aBUCUMBLIMU

PVICyHOK 5 — lMpumepbl HE3ABUCUMBIX U He ABNSAIOWMXCA HE3AaBUCUMbIMU 3NIEMEHTOB

3axknMbl JOMKHbI BbITh 3aLLMLLEHbI OT CAMOOTBUHYMBAHUS, Y X KOHCTPYKUMS! I0JKHA UCKNoYaTb CMelLLe-
HWe noAaknoYaeMbIX NPOBOAHMKOB. Hagnexallni KOHTaKT 4osmKeH 6bITb o6ecneyeH 6e3 paspyLUeHUst MpoOBOAHN-
KOB, B TOM YMcne U AN MHOTOXUNBHOro Nposoaa, NPUMEHSIEMOro Ha 3axkuMax gns nogcoeanHeHNs NpoBoaHU-
KOB HarpsiMyto. KOHTaKT B 3aXKMmax He OOKeH HapyLaTbCst Mpyu USMEHEHUsIX TeMnepaTypbl B HOpManbHbIX YCIo-
BUSIX paboThbl. 3aXXMMbI, NpegHa3HauYeHHbIe 4151 NoAcoeAUHEHNUSI MHOTOXMINbHBIX NPOBOAHUKOB, AOMKHLI colep-
XaTb YMPYruin NPOMEXYTOUHbIA 3MIEeMEHT, UCKITIOHaOLLUIA NOBpeXAeHUs1 TPOBOAHUKOB. 3aXXUMbl A4Sl TPOBOAHU-
KOB ceyeHreM MeHee 4 MM? AomKHbI BbITh paccuMTaHbl Ha NOAKIIoYEHWe NPOBOAHNKOB C MEHbLLEM NNoLaabLo
ceveHus. 3akMMbl, KOTopble cooTBETCTBYIOT TpeboBaHusam ctaHgapta MOK 60079-7, cunTaloTcst COOTBETCTBYHO-
LMK 3TUM TpeboBaHMUAM.

HepgonycTtmo crnegytoLLee:

a) MCNonNb30BaTb 32XKNMbI C OCTPLIMU KPOMKaMU, KOTOPbIE MOTYT NOBPEAUTL NPOBOAHUKMY;

b) ncnonb3oBaTh 3aXWUMbl, KOTOPbIE MPY HOPMANLHOM 3aTSrMBaHUKM MOTYT BpaLLaTLCS, CKPYYMBATLCS UK
AedopmrpoBaThCs;

C) UCMNonNb30BaTh U3ONSILMOHHBIE MaTepuansl, nepeaatoLlme KOHTaKTHOE AaBNeHue.

6.6 NepmeTunszauus

6.6.1 O6wwune TpeGoBaHusA

Ons nckpobesonacHoro anekTpoobopyaoBaHuUs BCe Lienu, NoACOoeANHEHHbIE K 3anUTbIM TOKOMPOBOAALLUM
aetansm u(nnu) anemeHTam, U(Mnmn) Hen3oMpoBaHHbLIM TOKONPOBOASALLMMA AeTansiM, BbICTYNAKOLWMM U3 KOM-
nayHaa, AoMKHbI BbITb ckpobeszonacHeIMU. MoBpexaeHVst BHYTPU 3anMBOYHOTO koMnayHAa AOMKHbI y4UThIBaTb-
CSl, HO BO3MOXHOCTb BOCM1aMeHeHWs B3PbIBOOMACHON CMECH BHYTPU KOMMNayHAa He yUMTbIBAtOT.

[ns cBsizgaHHOro aneKTpoobopyaoBaHUS HEOBX0AMMO OLLEHVBATbL NOBPEXAEHNS BHYTPU 3aIIMBOYHOMO KOM-
nayHga.

Ecnu anekTpuyeckue Lenu, noacoeuHeHHbIe K 3anThiM TOKONPOBOAALLMM YaCcTAM U{UIK) 3fIeMEHTaM U(Mn)
HeW3onMpoBaHHLIM TOKOMPOBOASLLMMM AeTansM, BeICTYNaOLWMM U3 KoMMayHAa, He BN TCSA ckpoBeaonacHbl-
MW, OHW AOJDKHBI UMEeTb B3PbIBO3aLLUTY APYTUX BUAOB B cooTBeTCTBUN ¢ M3K 60079-0.

lepMeTH3aLms MOXET ObITh BbINOSHEHA LLITAaMMOBKOW, (DOPMOBKOMA UM 3aNBKOIA.

MpumeHsieMas repMeTU3aLMA JOMKHA OTBEYATb credyolmMM TpeboBaHuaM, U Npu HeoBXoAMMOCTU 3To
TaKke pacrpocTpaHAeTCs Ha ALK ANS repMeTU3aummn U YacT 060104KK, Ucnons3yemele Npu repMeTaaLmu:

a) MMeTb pabouyto TeMnepaTypy, onpeaeneHHYH 3roToBUTeNeM KoMrayHaa unv o6opyaoBaHus, Kotopas
A0IKHa BbITb HE MeHee MaKc/MasbHOI TemnepaTypbl 11060ro sfieMeHTa B YCNoBUSIX repMmeTU3aLnm;
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b) B ka4ecTBe ankTepHaTUBLI NPU TEMMEpaType arleMeHTa Bhilue pabouyeli TeMneparypbl koMnayHaa Heobxo-
[AMMO MoKasaTb, YTO YKka3aHHbIN aNeMeHT He NpuBeaeT K nospexaeHuno komnayHaa. Mpu Temnepatype koMnayH-
Aa, npesbllLaloLLell ero HoMUHaIbLHY0 TeMnepaTtypy Npu NPOACIKUTENLHON paboTe, He A0KHO HabnaaTLCs
HUKaKUX BUAMMBIX NOBPEXAEHWIA, HAaNpUMep TpeLwwMH B koMnayHae, 06HaXeHWsi repMeTU3NPOBaHHbIX Y308, OT-
cnavBaHusl, HegonNyCTUMON ycaku1, BCMYUYMBAHUA, pacluenneHnsa U pa3ynpoyHeHnsl, CnocoGHbIX HapYLLIUTL
BUA B3pblBO3alLmUTLL. Ha KoMnayHAae Taioke He A0SMKHO HabnoaaTbCa NPU3HAKOB Neperpesa, KoTopblid Mor Gbl
oTp1LATENbHO NOBMUSATH HA BUA B3PbIBO3ALLMTHI;

C) MaTepuan koMnayHAaa Ao/mkeH UMeTh To 3HadeHne CUT, koTopoe ykasaHo B Tabnuue 5 v npunokeHuu F,
ecIv kakue-nnbo HensonMpoBaHHbIe TOKONPOBOAALLME ASTanW BLICTYNAT U3 KoMNayHAa;

d) Tonbko MaTepuarsl, oTBevaloLue TpebosaHUSIM UcnbITaHWA No 10.6.1, MOTYT UMETb OTKPbITYIO U He3aLLu-
LLleHHYto cBOBOAHYIO MOBEPXHOCTL, 06pa3yHoLLyIo YacTb 060NOUKN;

€) UMeTb XOpoLLINe afire3NoHHbIE CBOWCTBA KO BCEM TOKONPOBOAALLMM AETarnsIM, 3IEMEHTaM BHYTPEHHEro
MOHTaXa, 32 UCKITloYEeHUeM criydaeB, Kora OHU pasmeLleHbl B 060Mn0UKe U MONHOCTLIO 3aNUThl KOMNAyHOOM;

f) 3anuBoYHbLIN KOMNayHA He AOMKeH coaepxaTb NONOCTEN, 3a UCKNOYEHNEM crydaeB, Koraa paspelleHa
3anvBKa KOMMOHEHTOB, COAEPXKaLLMX NOMOCTU (TPaH3UCTOPLI, pene, NpeaoXpaHuTenu U T. A4.);

g) UMeTb poioBOE HauMeHoBaHWe 1 0603HaYeHVe TUNa, ykasbiBaeMble U3roTOBUTENEM KOMNayHAa.

MpwumeyaHue— [JononHutensHole TpeboBaHUA NpUBEAEHbI B Npunoxenumn D.

6.6.2 NepMeTuzauus, ucnonblyemMasn Ansa UCKNIYEHUA B3pbiBOONacHon cpeabl

3anuBka, cnonb3yemas Ans UCKMoYEeHUS KOMNOHEHTOB U UKPOo6e3onacHbLIX Lieneii OT B3pbIBOOMACHOW cpe-
Obl, AOMKHA COOTBETCTBOBATL 6.3.4.

Mpu ncnonb3oBaHWU POPMOBKU ANA UCKNHOHEHUSI KOMNOHEHTOB U MKpobe3onacHbIX Lienel oT B3pbiBoonac-
HOW cpefbl MMHUManbHas ToMNLMHA CBOBOAHON NOBEPXHOCTU A0MKHA COOTBETCTBOBATL Tabnuue 5 (pucyHku D.3a
u D.3b).

B uckpobesonacHom o6opyaoBaHuu, rae KomnayHa UCnosb3ayoT 4515 YMEeHbLUIeHUs1 BepOSITHOCTU Bocna-
MEHEHWS1 ropsiYMX KOMIMOHEHTOB, HaNPUMep ANOA0B U PE3UCTOPOB, 06BEM 1 TOMLLMHA KOMMNayHAA AOMKHBI YMEHb-
LWUNTb MaKCMMaribHyto TeMnepaTtypy komnayHaa Ao HeobxoauMoro aHaveHus.

Mpwumeyanune— lNpumepbl NpumeHeHna 6.6.2 — npegoxpaHUTenu, Nbe3oanekTpuyeckne yCTponcTea ¢
KOMMNOHEHTaMn noaaBrieHnsa n yCTpOI‘;lCTBa, Hakarnrnuvearwowme 3HEprmio ¢ KOMMoHeHTamMu nogaBneHus.

7 Tpe6oBaHUA K aneMeHTaMm, OT KOTOPbIX 3aBUCUT UCKpo6Ge3onacHOCTb

7.1 Harpy3ka uckpo3sallUTHbIX 3NIeMeHTOB

Ons ueneit ypoBHe «ia» 1 «ib» kak B HOpMarbHbIX, Tak U B aBapUHBIX pexnuMax paboTbl, ykasaHHbIX B
pasgene 5, Nobble 3nemMeHTbl, OT KOTOPbIX 32aBUCUT BUA B3PbIBO3ALUUTLI, AOIKHBI GbITh HArpyXeHbl He Gonee Yem
Ha 2/3 oT HOMUHASIbHBIX 3HAYEHW TOoKa, HAMPSPKEHWS U MOLLHOCTUW B 3aBUCMMOCTU OT YCIOBUI MOHTaXa 1 pabo-
yero gvanasoHa Temnepatyp. [ns Lenei ypoBHS «ic» B HOpManbHbIX YCMOBUSIX SKCrlyaTauuy 3NeMeHThbl, oT
KOTOPbIX 3aBUCHT BWUA B3PbIBO3ALLMTbI, HE AOMKHbBI BbITb HarpyxeHbl 6onee, 4em Ha X MakcUManbHbIe 3Ha4eHUs!
TOKa W HaNpPsPKeHWs!, 1 He Boree YeM Ha 2/3 X MOLLHOCTU. DTV MakcMManbHble HOMUHAMbHbLIE 3HAYEHUS AOMKHbI
6bITb HOPMasTbHBIMU MPOMBILLIEHHLIMUY 3HAYEHWUSIMM, YKa3aHHBIMW U3rOTOBUTENEM SNIEMEHTOB.

[nsi uenei ypoBHel «ia», «ib» 1 «ic» TpaHcdopMaTopkl, TpeaoxpaHUTenn, TepMonpeaoxpaHuTenu, pene,
OMTPOHBI U BbIKMHOYATEM A0SDKHLI paboTaTb NPU HOMUHANBHOW Harpyake, obecnevnBatoLLei X HopmasbHoe dyH-
KUMOHMpOBaHWe.

Heobxoanmo Taike yunTbIBaTh BUSIHWE YCIOBWUIA MOHTaXa W kKonebaHuii TemnepaTtypbl OKpyXKatoLLen cpe-
Abl, yka3aHHbIX U3roTosuTeneM o6opyaoBaHuns 1 B ToeGoBaHUSAX K BIMSHUIO OKpY»KatoLLel cpebl U K akcnnyaTa-
LoHHo TemnepaType M3K 60079-0. Hanpumep, ans nonynpoBogHvKa paccenBaemast MOLLHOCTb He JOMmKHa
npeBbiWaTh 2/3 3Ha4eHWs MOLLHOCTM, KOTopas onpeaenseT MakCMMansHo AonycTUMYLo TemMnepaTypy nepexoaa
B AaHHbIX YC/TIOBUSIX MOHTaXa.

HoMuWHarbHble XapakTepUCTUKA SMEMEHTOB A0MKHbI ObITh, Kak ykazaHo BblLLe, MK NOAKIHOYEHUM K loGomy
Apyromy o06opyaoBaHmto, 1crnosbayemMomy B 6e3onacHoi 3oHe, Hanpumep Bo Bpemsi 3apsiaku, TeKyLlero Texo6-
CNYXWBaHWSA, 3arpy3Kku AaHHbIX, B TOM Y/ACHE C y4eTOM HeUCNpaBHOCTEW B MCKpobesonacHoM 060pyaoBaHuM.

TpeboBaHWsl AaHHOTO pazaena He pacnpoCTPaHATCSA Ha BCTPOEHHbIe pasbeMbl 4SS MporpaMMUpoBaHS,
KOTOpble He AOCTYNHbI AN NONbL30BaTeNs U UCMONb3YHTCS TOMBKO NPW U3rOTOBNEHWUMW, PEMOHTE UM NPOBEPKE.

Ecnu pesucTop 1 koHaeHcaTop noakodeHbl nocneoBaTensHO ANs 3allyThl OT pa3psiaa KoHaeHcaTopa,
MOXHO CYMTATb, UTO 3HAYEHWE pacceMBaeMoii MOLLHOCTY pesncTopa B BaTTax pasHo CU? | roe C — 3HaueHue B
dhapagax, U — 3HayeHve B BonbTax.
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[eTanbHble UCTbITaHWS! U aHaNU3 3NIEMEHTOB U Y3II0B 3/1eMEHTOB A4S onpeaeneH1sl napameTpoB, Hanpu-
Mep HanpsbKeHWs! U TOKa, K KOTOPbLIM MPUMEHSIIOT koatduLMeHTbl 6e30nacHOCTH, He MPOBOANAT, MOCKOSBKY KO-
dmumeHTb 6esonacHoOCTU B COOTBETCTBUM € 5.2 1 5.3 nckniovaoT HeobXoaMMOCTb B AeTanbHbIX UCNbITAHUAX UK
aHanuse. Hanpumep, cTabunutpoH, Anst KOTOPoro U3roToBUTeNb ykasan napameTpbl 10 B + 10 %, 4okeH pac-
cMaTpuBaTbCs Kak ycTpoicTBo Ha 11 B 6e3 HeobxogumocTu yunTeiBaTth Takue adpcbekTbl, Kak NoBbiLUeHWe Hanps-
XEeHWUs BCrieACTBME YBENUYEHUS TemnepaTypbl.

MpwvmeuyaHwune — [Npu onpeaeneHnm HOMUHANBLHOW MOLLHOCTU UNKM TeMnepaTypbl Nnepexoga Heobxoaumo
YyUUTBIBATh YCIOBUSI MOHTaXa U TeMnepaTypy OKpYXalolen cpeabl, Kak yKaszaHo Bbilwe.

7.2 BHyTpeHHUe coeAuHUTeNbHbIE YCTPOMCTBA, pa3beMbl NNaT U 3NeMeHTbl

OTU coeHUTENW AOITKHBI BbITb CKOHCTPYUPOBAaHbI TAKUM 06pa3oMm, 4TOObI UCKNoYanack BO3MOXHOCTb MX
HenpaBWNbHOIo COeAUHEHUs UMW B3aUMO3aMEHSIEMOCTU C APYTUMU COEANHUTESSIMU, YCTAaHOBMEHHBLIMU B 3NeKT-
poobopyaosaHuu, N1 naeHTUPUUMPOBAHBLI TaKUM 06pa3om, 4TobbI HenpaBunbHOE coeAMHeHWE CTasno oYeBua-
HbIM.

Ecnu B/A B3pbIBO3ALUUTLI 3aBACUT OT COEAMHEHUS], TO 0OpLIB Lieny B coefUHUTENEe A0MMKEH cHMTaThLCA
y4YUTbIBAEMbIM MOBPEXAEHAEM B COOTBETCTBUN C pasaesiom 5.

CoeauHuTenb, Yepes KOTOPbIV MPOXOANAT Lienu 3a3eMneHus, AomkeH 6biTb CKOHCTPYUPOBaH B COOTBETCTBUN
¢ 6.5, ecnv B1A B3pbIBO3ALUUTLI 32aBUCUT OT 3a3€MIIEHUS.

7.3 MpepoxpaHutenu

Onsa 3aWwmTsl aNeMeHToB OT Neperpy3ok MOryT UCMONb30BaTLCA NPEAOXPAHUTENM, MPY STOM cregyeT UCXo-
AUTb U3 TOTO, YTO 3HaYeHUe ANMTENbHO NPOoTEeKaKLLLEero Yepes npegoxpaHutens Toka coctasnsiet 1,7 I,. Conpo-
TUBNEHWE NPegoXpPaHUTENs] B XOSIOAHOM COCTOSHUMN MPU MUHUMAsbHOW TemMnepaType OKpyXatoLLe cpeabl MOXeT
6bITb NPUHATO KakK HenoBpeXxaaeMoe ConpoTUBNEHNe, COoTBETCTBYIOWEee 8.4 B Liensix orpaHnyeHua Toka. Mpu
OTCYTCTBUN UHCPOPMALIMM OHO MOXKET BbITb NPUHATO B KAYECTBE MUHUMANBLHOMO COMPOTUBIEHNUS P MUHUMAITLHOW
yKkaszaHHOW Temnepatype okpyxatoLler cpeabl, ecnm oHo usmepeHo Ha 10 o6pasuax B cooTBETCTBUY € TpeboBa-
HUaAMK 10.4. BpeMsI-TOKOBbIE XapakTepuUcTUKK NpeaoxpaHuTenen 4o0KHbI rapaHTUpPOBaTb, YTO MakCUMarbHble
napameTpbl 3aLLMLLAEMbIX 3/1EMEHTOB He NpeBbIleHbl. Ecnv nsrotosutenem He ykasaHbl BpeMsi-TOKOBbIE Xapak-
TEPUCTUKN MpegoxpaHUTens, HeobxoanuMo NPOBECTU TUNOBLIE UCTIbITAHUA B cOOTBETCTBUU € 10.4 He MeHee YeM Ha
10 oB6pasuax. 1o UcnbITaHWe NokasbiBaeT CNOCOGHOCTb 3aLLMLLLAEMOro dfieMeHTa BblaepkaTb 1,5-kpaTHyto Ha-
rpysKy noboro nepexogHoro npotecca, KOTopbIA MOXET UMETb MecTo, ecnu U, NpunoxeHo Yepea npegoxpaHu-
Tenb.

MpenoxpaHuTenu Ans ypoBHe «ia» U «ib», KoTopble MOTYT NPOBOAUTL TOK NPU pa3MeLLEHUM BO B3PbIBOO-
nacHbIX 30HaX, AOJKHbI BbITb repMETM3NPOBaHbLI B COOTBETCTBUM C 6.6.

MeperopaHuve NpegoxpaHnTeNen Ans YpoBHS «ic» He y4MTLIBAKOT NpU onpeaeneHn TENNOBOro Bocniame-
HEHMS.

Mpu repMeTM3aLM NpeaoXpaHUTENSt KOMMayHA He J0SKEH MPOHUKATL BHYTPb NpeaoXpaHUTens, YTo 4oMmk-
HO BbITb NPOBEPEHO UCTbITAHUAMY Ha 06pa3Liax B cooTBeTcTBUM ¢ 10.6.2, UNn 3roToBUTENb A0MKEH rapaHTUPo-
BaTb BO3MOXHOCTb €ro 3anvBeky. B kayecTse ansTepHaTUBbI NPeAoXpaHUTenb repMeTU3UPYHOT A0 3aNUBKK.

3ameHa NpegoxpaHuTenen, NCrnonb3yemMblX Ans 3aLMTbl SIEMEHTOB, A0/KHa OblTb BO3MOXHA TONBKO NOC-
e oTKpbIBaHWs1 060N0YKM aneKkTpoobopyaoBaHus. Ha npegoxpaHnTene nnu B6nvan Hero 4omkHbI ObiTs HaHECEHbI
ero TUM U HOMWHAILHBIN TOK I, UNn Apyrie XxapakTepucTUkn, UMetLLue 3HaveHe ans obecnedeHuns nckpobeso-
nacHOCTW.

MpenoxpaHuTenu oMKHbLI UMETL HOMUHAIbHOE HanpsbkeHre He Meree U, (unu U, B uckpobesonacHom
aneKkTpoobopyaoBaHWK 1 Liensix), Npy aTom TpebosaHWs Tabnuubl 5 Ha HUX He pacnpocTpaHsioTcesl. KoHeTpyuposa-
HWe NpeJoxpaHnTenei u X aepXxaTener MOXeT OCYLLECTBSITLCS Mo 06LLLEeNPoMbILLIEeHHBIM CTaHgapTam, a cro-
cob 1X MOHTaXa He AOKEH YMeHbLUAaTb 3a30pbl, MYTW YTEUKU U pasaeneHns, obpasyemble NpeaoxpaHuTenem u
ero Aepxartenem. Korga ato Heobxogumo ansa obecneveHns nckpobezonacHOCTU, 3a30pbl C APYTMMU YaCTAMM
Lienuy 4oSMKHbI COOTBETCTBOBATH 6.3.

Mpwumeyanwne— [lonyckaetca ncnonb3oBaHne MMKPONPEAOXpPaHUTENEN, COOTBETCTBYIOLLMX Cepun cTaHaap-
ToB MOK 60127.

MpepbiBatoLlan cnocobHOCTL NpeaoXpaHUTens 4oMKHA BbiTk He MeHee MakCUManbHO BO3MOXXHOIO Toka
Lenu, B KOTOPOW OH yCcTaHoBMeH. [insi cucTem anekTpocHabxeHns ¢ HanpsikeHem o 250 B nepemeHHoro Toka
BO3MOXHbIV TOK MPUHUMAatOT paBHbIM 1500 A nepemMeHHoro Toka. MpepbiBatoLLyto crnocoBHOCTL NpegoxpaHuTens
onpegensitoT B COOTBETCTBUM C cepreit cTaHaapToB MOK 60127 nnu ANSI/UL 248-1, u n3rotoBMTENb AOIKEH
yKkazaTb 3HaueHue npepbIBatoLLLei CocoBHOCTY B AOKYMEHTaLIUN.

MpunmeyaHne— B HeKoTOpbIX yCTaHOBKaX MOryT BO3HMKaTb Gonee BbICOKME BO3MOXHbIE TOKW, HAanpumep npv
6onee BbICOKMX Hanps>XeHunax.
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[ns orpaHWyeHns 0XXnaaemMoro Toka 4o 3HaueHu s, COOTBETCTBYIOLLLEro HOMUHANbHOW NpepbiBaroLLel cro-
coBHOCTU NpeaoXpaHUTersl, MOXeT UCMOSb30BaTLC TOKOOTPaHUYUTENBHOE YCTPOWCTBO, KOTOPOE A0SKHO BbiTh
HenoBpeXxaaeMbIM B COOTBETCTBUN C pasaesiom 8, a ero HOMUHaNbHbIE 3HaYeHWUA OMKHBI ObIThb CreayoLLMMu:

- HOMWHanbHbIV TOK: 1,5 - 1,71,

- HOMUHanbHoe HanpskeHue: U, unn U;

- HOMWHaNBHas MOLLHOCTL: 1,5 (1,71,,)? X MakcUManbHoe CONPOTUBNIEHNE TOKOOrPAHNYNTENBHOTO YCTPOii-
cTBa.

3a30pbl U MYTU YTEYKN HA TOKOOTPaHUHUTENBHOM PE3UCTOPE U €ro NeHaTHbLIX MPOBOAHMKAX PACCUUTLIBAIOT C
npUMeHeHWeM HanpsbkeHust 1,7 X I, X makcumaribHoe conpoTUBNeHUe TOKOOrpaHU4MTENLHOro peaucropa. Ha-
NpsKeHne NnepexogHoro npouecca He yunTbiBatoT. PasgenutentHble paccToaHUS MeXAy pPe3VCToOpoM U ApyriMu
YacTaAMU Lienn 4oIMKHbI COOTBETCTBOBATL 6.3.

7.4 NMepBuyHbIe aNeMeHTbI U 6aTapeun

7.4.1 O6wue TpeboBaHuA

B oTnmune ot TpeboBaHuii k 6aTapeam MIK 60079-0 gonyckaeTca napannensHoe coenHeHne 3r1ieMeHToB
n 6aTapeli B uckpobesonacHom o6opyaoBaHUM Npu YCoBWK, YTO UckpoBesonacHoCTb 060pyAoBaHUSA He HapyLUa-
eTcsa.

MpumeyaHne— Tpeboeanne Kk napannenbHO nNogxmoYeHHbIM 6atapesm MIK 60079-0 He pacnpocTpaHsieTcst
Ha 3NeMeHTbl n 6aTapeu B CBA3AHHOM 3J'IeKTp0060py,qOBaHVIVI, ecnn TONbkKO OHW HE UMEIDT 3aluTy OQHOro U3 BMAOB,
yka3anHbix B MOK 60079-0.

OnemeHTbI M BaTapen HEKOTOPbIX TUMOB, HANPUMEP JIUTUEBbLIE, MOTYT B3PbIBATLCS MPU KOPOTKOM 3aMbIKaHWUA
unu 3apsigke obpaTHol NonApHOCTLI0. Ecnin Takol B3pbiB MOXET 0TpULLATENBHO MOBMUSITL HA UCKpo6e30nNacHOCTb,
6e3onacHOCTb NPUMEHEHUsT TaKUX 3flIeMeHTOB U GaTapell B KOHKPETHOM MckpobesonacHoM unv cBsisaHHOM
anekTpoobopyaoBaHUK AomkHa GbITe NoAgTBEepXKAEHA UX U3roToBUTENEM. B TEXHUYECKol AOKYMeHTaLUuK 1, ecnu
BO3MOXHO, B MapKUpOBKe 3N1eKTpoobopyaoBaHUs AoMKHa BbiTb OTpaXeHa HeobXoAUMOCTb BhIMOSIHEHUSI Mep
6e30nacHOCTM MU aKcnyaTaLun UNK 3aMeHe TakuX 3N1eMeHToB 1 6aTapei.

MpuvmeyaHUne— 3nemMeHTbl, CooTBeTCTBYIOWME TpebosaHuam UL 1642 wnn MK 62133 unu gpyrum
cooTBEeTCTBYOWEM CTaHgapTam no GesonaCHOCTM, oTeevalT gaHHOMY TpeﬁOBaHMIO.

Ecnun 6aTtapev ormkeH 3aMeHATb NonNb3oBaTenb, Ha ANeKTpoobopyaoBaHWe HAHOCAT NpegynpeauTenbHyo
MapK1pOoBKY B COOTBETCTBUM € 12.3, nepeuncneHue a).

MpnMeyaHune— MaroToBuTenb aneMeHToB U 6aTtapel 4acTo ykasbiBaeT Mepbl NPeaoCTOPOXHOCTU, KOTOPbIe
Heobxogumo cobntogate Ans 6e3onacHoOCTU nepcoHana.

Ecnu anemeHTbl 1 6aTapen A0MmMKHbI epe3apsbkaTbCA BO B3PLIBOOMACHON 30HE, TO 3apsbkatloLuume Lenu Aon-
XHbl BbITb MOMHOCTLIO ONpeaeneHbl kak YacTb o6opyaosaHna. Cuctema 3apagkvM AomkHa GblTh Tako, YTobbI
Aaxe Npu NpYMeHeHK NoBpexaeHns cornacHo 5.2, 5.3 unu 5.4 K cucteme 3apsagku, HanpshkeHWe 1 ToK 3apaaku
He npeBbIany npeaensl, 3agaHHble N3roTOBUTENEM.

MprmMeyaHune— YCTPOICTBO 3apsaaKu, UCTONb3yEMOE BO B3PLIBOONACHOW 30HE, AOMKHO Takke UMETb BUA
B3pbIBO3aLUMTElI B COOTBETCTBUM C 30HOW MPUMEHEHWS.

7.4.2 KoHeTpykuusa o6onouku (otceka) ans 6atapeun

MckpobeaonacHocTs anemMeHToB U baTapeid, Ucnonb3yeMelx B ckpobesonacHoM 06opyaoBaHuu, a Takke
TemnepaTypa 1Ux NOBEpXHOCTEN AOIKHBI BbITb UCMbITAHbI UK OLEeHEeHbI B cooTeeTCcTBUM ¢ 10.5.3. KoHCTpyKLMSA
3reMeHTa unv 6atapen OMKHa OTHOCUTLCA K OOHOMY U3 CReayoLWmnX TUMNOB:

a) repMeTUYHbIe (ra3oHENPOHULIAeMbIEe) 3rieMeHTLI Un 6aTapew;

b) repmeTuyHbIE (C perynupyemMbiM KrnanaHoM) aneMeHTbl unu 6atapeu;

C) aneMeHThl nnv batapeu, npegycmaTpusatoLLne, KpoMme YCTPOUCTB cbpoca AaBneHus, repmeTusauumio,
aHanornyHyto ykasaHHow B nepeyncneHumsix a) u b).

Takune aneMeHTbl N 6aTapen He AoMKHBLI TpeboBaTe AONMBKU SNEKTPONUTA B TEHUEHUE Cpoka CnyX0bbl 1
AOMKHbI UMETb METaNTMYECKYO WU MNacTMAcCOoBY0 060104KY, YAOBNETBOPAIOLLYHO cneayowmmM TpebosaHUaM:

1) UenbHOTAHYTYIO (DECLLUOBHYIO), LUTAMMOBAHHYIO MW NINTYIO, COeAWHEHHYIO NNaBNeHneM, CBapKon Uin
CKITeIKOW 1 YNNOTHEHHYHO PE3VHOBLIMU UK MACTMACCOBLIMU repMETU3UPYIOLLIMMK YCTPOACTBaMU, hukcupye-
MbIMU KOHCTPYKLWE 0605104KK1 U o6ecneunBatoLLMm NMOCTOSIHHOE YNNIOTHEHWe, TakuMU Kak Npoknaakv (Lwanbbt),
KOMbLEeBbI€ YNIOTHEHNA U T. N.;

2) He cHMTaOTCA repMeTUYHLIMUI LLITAMMOBaHHbIE, pa3BanbLoBaHHbIE, FOOPUPOBaHHbIE U T. N. 060M0UKKY, He
YA0BETBOPSIOLLME NEPEUUCIEHHBIM BbILLE TPEGOBaHMAM, UNK YacT 060NoYEK, B KOTOPbIX UCTONb3YIOT MaTepu-
anbl, NPoHMLaeMble 4ns rasa, HanpuMep Ha 6yMaXkHO OCHOBE;
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3) ynnoTHeHWe BOKPYr BbIBOAOB AOMKHO OblTb CKOHCTPYMPOBAHO, Kak OnMcaHo Bhille, UMK AOCTUraTbCs
3a/1IMBKO TEPMOYCaXUBAIOLLIMMCS UNU TEPMONNAcTUYHBLIM KOMNAYHAOM;

d) anemeHTbI UK BaTapen, repMeTU3NPOBaHHbLIE KOMMayHAOM, NPOU3BOANTENbL KOTOPOro rapaHTMpyeT BO3-
MOXHOCTb €ro UCMofb30BaHMS ¢ AaHHbLIM 3M1eKTPOTMTOM U ero COOTBETCTBME 6.6.

CooTBeTcTBME a) UK b) noaTBepXkaaeTcs Aeknapaunei U3roToBuTens anemeHTa unv 6atapeun. CootseT-
CTBME NepeuncrneHunto c) unu d) oLleHMBaeTCs NPOBEPKO aneMeHTa Unn 6atapen v, rae HeoGxoAMMO, C UX KOHCT-
PYKTOPCKUMU YepTexamu.

MpumeyaHue— HeobxoammocTb NPOBEPKU COOTBETCTBMS SrieMeHTa unu 6atapeun cneundmkaumm M3roToem-
Tensa HacToAWMM CTaHO4apTOM HE pernameHTupyeTcs.

7.4.3 YTeuka aneKkTponura u BeHTUNALUA

B anemeHTax 1 6atapesix 4oHKHA UCKIOYATLCS yTedKa 31eKTponnTa, U oHU AoMKHbI GbITh 3aKpbIThI Ta-
KuM 0B paszoMm, 4Tobbl NpeaoTepaLLanacs BOSMOXHOCTL MOBPEXAEHWS 3M1eKTPONMTOM 3/1EMEHTOB, OT KOTOPLIX 3a-
BUCUT UckpoBesonacHoCTb. SnemMeHThl n baTapen 4omkHbI BbITb UCNbITaHbI B cooTBeTCcTBUN ¢ 10.5.2, Mnu naroto-
BUTENb AOIMKEH NPeacTaBUTb MUCEMEHHOE MOATBEPXKAEHWE, UTO n3genne oTeedaeT TpebosaHuam 10.5.2. One-
MeHTbI 1 6aTapen, NponyckatoLLMe 3NeKTPONUT 1 3anuThie B COOTBETCTBUM € 6.6, nocre 3anveki AoMmkHbI 6biTe
ncnbiTaHbl B cooTBeTcTBUMM € 10.5.2.

Ecnun o6opyaoBaHue coaepuT anemMeHTsl v baTapeu, sapsbkaeMble B 060pyaoBaHWK, M3roToBMTens 6a-
Tapeii AomkeH NpedocTaBnTh oKasaTerbCTBO, YTO KOHLEHTpauums sBogopoaa B cBoboaHom obbeme kopryca 6a-
Tapen He MoXeT npeBbIcUTb 2 % OT obbema, Ui OTBEPCTUS 4NN OTBOAA raza BCeX 3MeMeHTOB A0MKHbI ObITh
YCTPOEHbI Tak, 4ToObl BelAensioLLmecs rasbl He nonagany BHYTPb 060noYku 06opyaoBaHus, coaepXKallei anek-
TPWYECKWE U SNEKTPOHHbBIE KOMMOHEHTHI UK coeanHeHns1. Ha anektpoobopyaoBaHve, COOTBETCTBYHOLLEE Tpe-
60oBaHWAM «ia» Unn «ibx», 1 anekTpoobopyaosaHue nogrpynnsl [IC TpeboBaHne 06 OTBEPCTUSAX AN OTBOAA rasa
WK orpaHNYeHUM KoHUEHTpaLUm Boaopoaa He NPUMEHSIHOT.

MpwvMedaHwne— Hactoawuii cTaHaapT He ycTaHaBNMBaeT TpeboBaHna 0 HeOBXo0AMMOCTU NPOBEPKN COOTBET-
CTBUA 6aTapem Mo KOHUEeHTpauun Bogopoga cneumcbmau,mm n3roTosuTens.

Ons nepesapsbkaeMbixX U HerepesapskaeMbIX 3NeMeHTOB AaBneHne BHyTpu o6onodku 6atapen He AOMKHO
npeBbiwats 30 kMa (0,3 6ap). FepmeTnanpoBaHHbIe 06onoYky GaTaperi HeoGX0AMMO UCTIBITLIBATL B COOTBETCTBUM
c 10.54.

MpumevaHnwusn

1 [Ina aTOro MOXHO MCMONb3OBaTb BEHTUNSILMOHHOE OTBEpCTUE.

2 B repMeTUYHbIX 3remMeHTax AonycTumo 6ornee BbICOKOE AaBMeHWe, HO B 3TOM Cryyae KaXabli 3MeMeHT QOMmKeH
BObITb OCHalleH yCTpOI‘;ICTBOM pooca AaBlieHus U cpeacTBoM orpaHuyveHuss gasrieHUus 4o 3Ha4YeHusl, KOToOpoe MOXeT
BblAEpPXaTb 3N1EeMEHT B COOTBETCTBUM CO cneuudukaumen narotoputens.

7.4.4 HanpsixeHue 3neMeHToB

Mpu oueHKe U UCNBITaHUAX NPUHMMAIOT 3HAUEeHUe HanpshKeHWUs! aneMeHTa, ykazaHHoe B Tabnuuax 6w 7
M3K 60079-0. [ins aneMeHTOB, He yKasaHHbIX B 3TUX Tabnuvuax, onpegeneHve MakCUMaribHOro HanpsbkeHUs
pasoMKHYTOM Lienu npoBogAT cornacHo 10.4 HacTosiLero ctaHaapTa, a HOMUHASbHLIM HaNpPsbKeHUeM cunTaroT
3HayeHue HanpsbKeHWUs, ykasaHHoe U3roToBUTENeM afieMeHTa.

7.4.5 BHyTpeHHee conpoTUBIEeHUe aneMeHTa Unu 6arapeun

BHyTpeHHee conpoTueneHue 6atapen unv anemeHTa onpegensitoT B cooTBeTcTBUM € 10.5.3.

7.4.6 BaTapeu B anekTpoo6opyaoBaHuMM ¢ ApYyrMM BUAOM B3PbIBO3aLLUTDLI

MpumMeuyaHune— JTOT pasgen OTHOCUTCA K 06OPYAOBaHMIO, KOTOPOE 3ALUMLLEHO B3PLIBOHEMNPOHULLAEMON
o6ornoukon (Mnu gpyrmm cnoco6om), Ho coaepxuT GaTapelo U CBsi3aHHbIe LENW, KOTOpbIe TPEOYIOT 3awmThl BUAA «UCKPO-
6esonacHas Lenb» Npu OTKase CeTeBOro NMUTaHWUsi U OTKPbIBaHMM 060MOYKM BO B3pbIBOONACHONM rasoBoii cpefe.

Kopnyc 6aTapeu unu ero kpernneHue K anekrpoobopyaoBaHuio A4omkHbI BbITe CKOHCTPYMPOBaHbLI TakuM 06-
pa3om, YTOObI 6aTape|o MOXHO 6blno yCTaHaBIIMBaTb U 3aMEHATb, He HapyLlasa VICKp0663OI'IaCHOCTVI 3]'IeKTp0060—
pynoBaHusl.

Ecnv ans orpaHMYeHnst Toka UCToNb3YeTCs TOKOOrpaHUUMTENbHbIA Pe3ncTop, OH A0SDKEH GblTb HAarpyxeH B
cooTBeTCcTBUM C 7.1. TOKOOI'paHI/HVITe.I'IbeIe pe3ncTopbl, yCTaHOBJ1€HHbIE NocneaoBaTesibHO C dNeMeHTaMn Unun
6arapesimu, cnegyeT BbIGUpaTh MO MakcMManbHOMY HanpsbkeHuo U, ecnu HeT Apyron 3awumTel. B kavecTBe
TaKOM 3aLLMTbl MOXHO UCMOMNb30BAThL OAUH CTAGUNUTPOH, HArpyXKeHHbI B COOTBETCTBUM C 7.1.

MpwumeyaHune— Ecrm ana o6ecneuenns 6esonacHoCcT anemeHTa unu 6artapen Heo6xoanuMoO TOKOOrpaHUUM-
TenbHOe YCTPOICTBO, He 00s3aTenbHO, YTOObl 3TO YCTPOWUCTBO ObiNo HEOTBEMMNEMON HacTbio 6aTtapen.
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7.4.7 batapeu, ucnonb3syembie U 3ameHsieMble BO B3pbIBOOMAacHbIX cpegax

Brok ns 6aTapeun, NnpMeHsAEMOR BMECTe C TOKOOrpaHUYUTENbHBLIMU YCTPORCTBaMK, HeoBXoaAUMbLIMA ANs
obecneveHns nx nckpobesonacHOCTH, A0NKEH NPeacTaBnsATs Hepa3GoPHYH KOHCTPYKLIMIO, HANPUMEP 3a5UT KOM-
nayHaom unu pasMelleH B repMeTUYHON oBonouke, ecnn aToT 6rok npegHasHadeH anst UCnons30BaHWs Unn
noanexuT 3aMeHe BO B3pbIBoonacHoi cpeae. KoHCTpykums Bnoka gomkHa 6biTb BbIMOMHEHa Takum obpasom,
YTOBbI AOCTYNHBLIMM SIBASNNCEL TOMBKO BEIXOAHLIE UCKpOBe3onacHbIe KNeMMbl 1 COOTBETCTBYHOLLMM 06pa3om 3a-
WULLEHHble coeauHNTENbHbIE YCTPOWCTBA AN 3apSAKM (€CIIM OHU UMEIOTCS).

Brok gomkeH Npoitu ucneiTaHue copacoizaHem no MOK 60079-0, 3a nckntodeHnem anekTpoobopyaoea-
HWS1, NS KOTOPOTo UCTbITaHWe YAapoM He npegycmoTpeHo. KoHeTpykums brioka gomkHa npeaoTepallaTh Bbina-
AeHvie Unn oTaeneHue aneMeHTa oT annapara Wunm TOKoorpaHUYUTENBHOTO YCTPOMCTBA, MPUBOASILLIEE K HApyLLUe-
HUIO nckpobesonacHocTM Groka Npy NpoBeaeHnn NcnbiTaHus cbpacbiBaHMeMm.

7.4.8 barapeun, ucnonb3syemble, HO He 3aMeHsieMble BO B3pbIBOONAcHOM cpeae

Bnok 13 anemeHTOB Unn 6aTapeil BMeCTe C TOKOOrpaHNYMTESIbHBIMK YCTpOCcTBaMK gosmkeH GbiTh 3aluuLLeH
B COOTBETCTBUU C 7.4.6 UMK NOMeLLEeH B 0TAebHY0 060M104Ky CO cneLpanbHbIMY KpeneXHbIMU YyCTpocTBaMu,
Hanpumep TakumMm, kak ykazano B MOK 60079-0, ecnv anemeHTbl 1 6atapeu brioka He npegHasHaqeHbl gns 3ame-
Hbl BO B3pbIBOOMACcHO cpeae. Brok us anemeHToB nn 6artapeii BMeCTe € TOKOOrpaHUUUTENBHBIMU YCTpONCTBaMU
AOSDKeH Takke 0TBeYaTb CrieayoLmm TpeboBaHnam:

a) KOHCTPYKLMS Kopnyca 6rioka Unu cnocobbl KpenneHus anemeHTa unu 6atapen BHyTpY Kopnyca AOMKHbI
ObITb TAKMMU, YTODObI 311eMEHTbI Un BaTapen MOXHO BbINo yCTaHaBNMBATL U 3aMeHsITb, He HapyLwas ckpobeso-
MacHOCTY aneKkTpoobopyaoBaHus;

b) nepeHocHoe anexkTpoobopyaoBaHWe, HanpuMep paguonpUeMHUKA U nepeaaTInKX, AOMKHO NPOWTU UCTbl-
TaHus cobpaceiBaHneM no M3K 60079-0, 3a ucknioueHnem anekTpoobopyaoBaHua, AN KOTOPOro NEPBUYHOE UC-
MbiTaHve yaapoM He rnpegycMmoTpeHo. KoHCTpyKUUs (YCTPOWCTBO) NEPEHOCHOr0 3NeKTpoobopyaoBaHUA AOMKHa
npegoTBpallath BbinageHue unv otaeneHve 6atapei Unu aNemMeHToB OT annapara, NPUBOAALLME K HApYLLUEHUIO
Nckpobe3onacHOCTU NP NpOBEAEHUM UCTIbITaHUsI cOpacbiBaHWeM;

C) anekTpooBopyaoBaHme A0MKHO UMETb TabNUUKy ¢ npeaynpeauTenbHON HaANUCHIO B COOTBETCTBUM C 12.3,
nepeuvcnexue b) nnn d).

7.4.9 BHellHMe KOHTaKTbI AnA 3apAna 6arapen

OnemeHTbl unun 6aTapen ¢ BHELUHUMU 3apstAHBIMU KOHTaKTaMK A0SKHbI BbITb cHabkeHbI cpeacTBamu 4ns
npeaynpexaeHus KOpoTKOro 3aMblKaHWsl KOHTAKTOB MW Nepedaydy Ha HUX 3Hepruum, cnocobHol Bbi3BaTh BOCNNa-
MEHEHWe Npu KOPOTKOM 3aMbIKaHUN KOHTAKTOB. 3TO MOXET AOCTUraTbCsl OAHUM U3 crieflytoLLmX cnocoboB:

a) orpaHM4eHNeM BbIXOAHbLIX MapamMeTpoB corflacHo TpeboBaHUAM AaHHOro CTaHaapTa;

b) ans nckpobesonacHoro anekTpoobopyaoBaHus rpynmnbl [l creneHs 3awuTol 060104KKM Leneli 3apaaa aon-
XHa 6bITb He Hke IP30, a okono pasbema (3aX1MOB) 3apsSAHON Lienu AomkKHa 6biTb ycTaHOBNeHa Tabnuyka ¢
npegynpeanTenbHON HaANMChLO B COOTBETCTBUM € 12.3, nepeyvncneHune c) HacTOALWEro cTaHgapTa, Unu cornacHo
M3K 60079-0. PazgenutenbHble paccTosiHUS Mexay 3apsiaHbIMU KOHTaKTaMyU AOMKHbI COOTBETCTBOBATL 6.3
C YYETOM HarnpsbKeHUs pa3oMKHYTON Lieny 6aTapewn.

7.5 NonynpoBoaHUKOBbIE 3M1eMEeHTbI

7.5.1 BnusiHue nepexogHbIX NpoLeccoB

B cBszaHHOM 3n1ekTpoobopyaoBaHUM NonynpoBOAHUKOBLIE 31eMEHTbI A0MKHbI BblAEPXKUBATE aMNANTYa-
HOEe 3HauYeHue HanpsKeHWs NepeMeHHOro Toka 1 MakcumMarbHoe 3HauYeHWe HanpsKeHUsl MOCTOSIHHOMO ToKa, Ae-
TNEHHbIe Ha 3HaYeHWe COMpPOTUBIIEHWS NOCNeoBaTENbHO BKITOYEHHOTO HEMOBPEXAAeMOro peaucTopa.

B nckpobesonacHom anekTpoobopyaoBaHUM BAMSIHUEM NEpPeXoHbIX NMPOLECCOB BHYTPM anekTpoobopyao-
BaHUs, a Takke CBSA3aHHbIX C UICTOYHUKAMW ero NUTaHUs MOXXHO NpeHebpevb.

7.5.2 lyHTBI, orpaHuyMBaloLLine HanpskeHue

MonynpoBoAHMKOBbIE 3/1IEMEHTbI MOTYT UCMOMb30BATLCS B KAYECTBE LLYHTUPYHOLLMX YCTPOWCTB A5 orpaHu-
YeHWS HanNpshKeHUs NPU YCNOBUK, YTO € y4eTOM NepexofHbIX NPoLIECCOB OHW YAOBNETBOPSIIOT YKasaHHbIM HUXKe
TpebosaHuam. Hanpumep, gobasneHne ogHOro npegoxpaHuTens U cTabunnTpoHa, Harpy)XXeHHbIX B COOTBETCTBUM
€ 7.1, cuutaeTcst 4OCTAaTOYHBIM CPeACTBOM OrpaHUYeHNsi NepexodHbIX NpoLeccoB ANns Lenew, NoAKNHYeHHbIX K
CTabUNUTPOHY.

MonynpoBOAHWKOBBIV 3N1eMeHT A0SKeH ObITh paccuuTaH Ha TOK, PaBHbIA YMHOXEHHOMY Ha COOTBETCTBYIO-
LLMIA KoadbcprLIMeHT 6e30nacHOCTU TOKY KOPOTKOrO 3aMblKaHWsi, KOTOPLIA MOXKET MPOoTeKaTh B 3M1eKTPUYECKoi Lienu
Mpw 3aMbIKaHUW NONYMNPOBOAHUKOBOrO anieMeHTa. 3T0 A0MKHO BbITh NOATBEPXKAEHO B AOKYMEHTaX U3roToBUTENS
MonNynpoBOAHUKOBLIX 3[TEMEHTOB B CrieAyHoLLMX CryYasix:

a) anoapl, TpaH3UCTOPLI, BKITIOYEHHBIE M0 CXeMe Anoda, TUPUCTOPLI Y aHanorMyHbIe NonynpoBOAHUKOBbLIE
YCTpPOWCTBAa AOMKHbI BbITb paccunTaHbl HA HOMUHAMbLHLIA TOK B NPSIMOM HamnpaBreHuy, Mo MeHbLlel Mepe B
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1,5 pasa npesbILaoLWKii MakcUMansHO BO3MOXHbIA TOK KOPOTKOTo 3aMblKaHWst Anst nckpobesonacHbIX Lenei
ypoBHS «ia» 1 «ib» 1 B 1,0 pasa — ans Lener ypoBHSA «ic»;

b) cTabnnnTPOHbLI OMKHBI UMETb!

1) B pexxume cTabunusaumm — nNonyTopokpaTHbLIA 3anac no MOLHOCTU, KOTopasi MOXET paccenBaThCs Ha
HUX;

2) B NpsIMOM HanpaeneHun — NONyTOPOKpaTHLIA 3amac No MakcMMmanbHOMY TOKY, KOTOPbIA NMpPOoTeKaeT B
MECTe WX YCTaHOBKU MpU NMOBpeXxaeHUN Ha 3aMblkaHne Ans nckpobesonacHbix Lenei ypoBHS «ia» unn «ib» 1
0AHOKpaTHbIV 3anac No MakcMmarnbHOMY TOKY ANs Lienei YpoBHS «icy.

Ons nckpobesonacHow Lienn YpoBHS «ia» NpUMeHeHWe ynpasnsembiX NonynpoBOAHUKOBEIX 3/1EMEHTOB B
Ka4yecTBe LUYHTUPYIOLLMX OrpaHu4MTeNeil HanpskeHWs, Hanpumep TPaH3UCTOPOB, TUPUCTOPOB, CTabKUNN3aTOPOB
HanpsbKeHUs1 M ToKa, U T. 4., paspeLuaeTcsi, eC/IM BXOAHAs W BbIXoAHasA Lienu siBnsioTca MckpobesonacHsIMU Unm
6ydeT AokasaHo, YTO OHW He NoABEpPXKeHbl BUSIHWIO NEPEXOAHLIX NMPOLIECCOB CO CTOPOHbI NUTatoLLei ceTu. B
3NeKTPUYECKUX LiensiX, BIMONHEHHbIX B COOTBETCTBUM C BhlLLeyKa3aHHbIMU TPeboBaHMAMM, YCTpoicTBa ¢ Ay6nu-
poBaHWEM CHATAIOT HeroBpexaaembIm 61okoMm.

B ceszaHHOM anekTpooGopyaoBaHUM A4ns MckpoBe3onacHow Lienu YpoBHS «ia» MOTYT MCMOMb30BaTbLCS TPU
Hes3aBWCKMbIe NONYNPOBOAHUKOBBIE LiEMWN C OrpaHNINTENSMI AEACTBUTENBHOTO HAMPSXKEHNS NPU YCOBUW cobnto-
AeHus TpebosaHuiA 7.5.1. nekTpruyeckme Lenu ¢ LWYHTUPYOLLMMM TUPUCTOpaMU JOMKHbI 6bITb AOMONHUTENBHO
ucnbiTaHbl B cooTBeTcTBMK € 10.1.5.3.

7.5.3 NocnenoBaTenbHble TOKOOrpaHUYUTENbHbIE YCTPOMUCTBA

HonyckaeTtcsi npuMeHeHWe Tpex nocnegoBaTesibHO MNOAKTHYEHHbIX BIOKMPYHOLLMX AMOA0B B LENsIX YPOBHS
«iay, ogHaKo gpyrie nonynpoBoaHWKU 1 ynpasisieMble NMonynpoBOAHUKOBLIE YCTPOKCTBA AOMMKHBI MPUMEHSITLCS
B KayecTBe nocrnegoBaTeslbHO MOAKTHOYEHHBIX TOKOOrPaHWYMTENbHBIX YCTPOMCTB TOSIbKO B 060pyaoBaHUM ¢
Lenbto YpoBHS «ib» nnu «ic».

OpgHako 415 orpaHWYeHUs Mo MOLLHOCTU B 3N1eKTpoobopyaoBaHUN C LieMNbio YPOBHSI «ia» MOMYT UCMOSb30-
BaTbLCA NOCneAoBaTebHbIE TOKOOrpaHUUMTENBHLIE YCTPOWCTBA, BKITHOYatoLLmMe B cebs ynpaBnsieMble U Heynpas-
nsieMble NonynpoBoAHNKOBLIE YCTPOKCTBA.

MpumeyaHune— [NpumeHeHe NONyNPOBOAHUKOB W yNpaBsieMbIX NONynpoBOAHUKOBbLIX YCTPOWCTB B KayecTBe
TOKOOIPaHWYMBaIOLLMX YCTPOUCTB AN 060PYAOBaHUS YPOBHS «ia» He AOMyCcKaeTCsl, MOTOMY {TO OHW MOTYT UCTONb30BaTh-
CA B 30Hax, rae nocCrtoaHHoe unu 4yacrtoe npucytcreue B3prBOOI'IaCHOVI cpedbl MOXeT CoBNacTb C KPpaTKOBPEMEHHbIM
nepexogHbiM Npoueccom, KOTOprVI MOXET Bbl3aBaTb BocrnnameHeHue. MakcumanbHbii TOK MOXET Bbl3BaTb KpaTtkoBpe-
MEHHbIV NepexoaHbIi NpoLecc, Ho He ByaeT paccmaTpuBaTthbes kak I, MOTOMY YTO BbINOMHEHUE YCIOBMIA UCNbITaHUA Ha
uckpoBoe BocnnameHexHme no 10.1 o3HavaeT JOCTATOYMHOE OrpaHUYeHue 3HEpPrMu 3TOro NMEpPExXoAHOro mnpouecca.

7.6 MNoBpexaeHUe 3nemMeHTOB, cOeaAUHEHUA U pasfgeneHUin

[ns ypoBHel «ia» 1 «ib» , ecrnn Harpyska Ha arieMeHT COOTBETCTBYeET 7.1, ero noBpexaeHue AosHKHO pac-
CcMaTpuBaThCs Kak yunTbiBaemoe. [1ns ypoBHS «iC», €CrU Harpyska Ha 3rieMeHT COOTBETCTBYET 7.1, OH cumTaeTcs
HeMoBpeXaaeMbIM.

MprmMeHeHWe TpeboBaHWi Mo 5.2 1 5.3 QOMKHO yYUTbLIBATL CrieaytoLuee:

a) ecnu Harpyska Ha aneMeHT He COOTBETCTBYeT 7.1, ero noBpexaeHne AOMKHO paccMaTpuBaThLCs Kak
HeyuuTeIBaeMoe. Ecnin Harpyska Ha an1eMeHT COOTBETCTBYET 7.1, ero noBpeXxaeHne OSKHO CHUTATLCS YUMThIBa-
eMbIM,;

b) ecnu kakoe-nnbo NospexaeHe MOXeT NPUBECTU K PYroMy NOBPEXAEHUIO UM HECKOSbKM NOBPEXae-
HUAM, TO NepBUYHOE 1 NocneaytoLLe NoBPeXAEHNS AOMKHbI paccCMaTpUBaTLCS Kak 04HO MoBpeXaeHue;

C) peancTopbl AOMKHBI paccMaTpUBaTLCA Kak NoBpexaaemble Ha 3aMblkaHue, pasMblkaHne 1 NpuHMMato-
LMy noboe 3HadYeHre conpoTUBIEHNS (4ONOSTHUTENBHO CM. 8.4);

[ns TepMnYeckoin oLeHKN MNeHoYHbIe U MPOBOMOYHbIE pesncTopsl, paboTatowme Ao 100 % HoOMUHaNLHOR
MOLLIHOCT, He CHUTAOTCA MOBPEXAaeMbIMM1 Npu 6oree HN3KOM CONpOTUBIEHNN;

d) NonynpoBOAHUKOBLIE YCTPOWNCTBA CYMTAIOT NOBPEX4aeMbIMU Ha 3aMblKaHue, pasMblkaHue 1 nepexos B
PEXMMbI, K KOTOPbLIM OHW MOTYT ObITb MPVBEAEHbI B pe3ynbTaTe NoBpeXaeHUs APYTUX SNIEMEHTOB;

- ANS oLieHKN TemnepaTypbl MOBEPXHOCTW crneayeT paccMaTpuBaTh NoBpexaeHue n6oro nonynpoBoaHWKO-
BOrO YCTPOICTBA B YCITOBUSIX, KOTa OHO paccenBaeT MakCMmarbHy MOLWHOCTL. OgHako Ans AMoaoB (BKMovas
cBeToAvoAb! Y CTabUNUTPOHBI), UCMONL3YEeMbIX B COOTBETCTBUM ¢ TpeGoBaHNSIMU 7.1, OMKHA YUUTLIBATLCS TOMb-
KO MOLLHOCTb, KOTOPYO OHW paccenBatoT B MPSIMOM HarnpasieHnn Un B 3eHEPOBCKOM PEXUME, ECITN OH NpUMe-
HaeTcs;

- MHTerparsbHble CXeMbl MOTYT NOBPEXAaTbCs TakvuM 06pa3oM, HTO MEXAY UX BHELLUHWMI BbIBOAAMU MOXET
UMeTb MecTo ntobast KoOMBUHaLMA 3aMblkaHWUI (pasmblkaHuii). OgHako ecrnv noBpexaeHue BolbpaHo, OHO He Mo-
XeT UBMEHATLCA, Hanpumep, nyTeM NpuiokeHns BTOporo nospexaeHuns. B cnyyae BBegeHns ykazaHHbIX Bbille
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NMOBPEXAEHUA EMKOCTb U MHAYKTUBHOCTb, MOAKIIIOYEHHBIE K YCTPOWCTBY, AOSHKHLI paccMaTpuBaThLCs B UX HanGo-
nee ornacHoOM CoOeaANHEHUN;

- paccMaTpuBas HanpsbkeHWe Ha BHELUHWX KOHTaKTaxX MHTerpanbHOM CXeMbl, BKIHOYatoLLel B cebs npeobpa-
30BaTeny HanpsbkeHUs (NoBbILLAOLLIME UMK NPpeoBpasytoLLine HanpsPkeHWe Ha SeKTpUYecky CTMpaeMoM nporpam-
MUPYEMOM MOCTOAHHOM 3aroMM1HatOLLEM YCTPOMNCTBE), BHYTPEHHEE HAMPsKEHWE HE YUMUTLIBAIOT, €CIU Ha BHe-
LLIHWX KOHTaKTax He NPUCYTCTBYET NOBLILIEHHOE HAMPSPKEHWNE U HAKAKNE BHELLHWE KOMMOHEHTbI, HAaNpUMep KOH-
AeHcaTopbl UK Apocceniu, He UCMosbayTcs Ans npeobpasosaHus. Ecnv Ha kakoM-M6o BHELLHEM KOHTaKTe
NpUCYTCTBYET NOBbLILLEHHOE HAMPSXKEHUe, TO creayeT NpeanonaraTb Hanuune NoBbILLEHHOTO HanpsKeHUs Ha Bcex
BHELUHUX KOHTaKTax MHTerpansHoN CXembl.

MpwumeyaHune— HeobxogMMOCTb NPOBEPKU COOTBETCTBMUSI MHTETPAbHBLIX CXEM CrieLMrKaLUM N3roTOBUTENS
HacToAWMM CTaHAAPTOM He pernaMmeHTupyeTcs;

e) coegnHeHUs JOMKHbI paccMaTpuUBaTLCS Kak NoBpexgaeMble Ha pasMblkaHue. Ecnn coeguHeHus ceo-
6oaHO ABWraloTCs, TO OHU paccMaTpUBAaOTCA TaK XKe, Kak NoBpexaaemsle Ha 3amblkaHre ¢ No6oi YacTbio anek-
TPUYECKO Lienun B Npeaenax ux nepemMelleHus. Mpn 3TomM cunTaroT, YTo nepBoHaYarnbHbIi paspbiB — 3TO OOHO
y4uTbIBAEMOE NOBpeXAeHUe, a MOBTOPHOE COeMHEHUE — 3TO BTOPOE YUMTbIBAEMOE NoBpeXAeHWe (CM. 8.7);

f) anexkTprnyeckme 3a3opbl, NyTU YTEYUKM 1 pasgeneHmnst AOSKHbI yYUTLIBATLCA B COOTBETCTBUM € 6.3;

g) KoHAeHcaTopbl AOMKHbI pacCMaTPMBAaTLCS KaK MOBPeXAaeMble Ha 3aMblkaHue, pasMblkaHue 1 NpUHUMa-
toLme nioboe 3HaueHre eMKOCTH, OT HyJs A0 MakcUMarbHOM eMKOCTM KoHAeHcaTopa, Nosly4eHHol 13 cneuudm-
Kauuu nsrotoBuTens (cm. 8.6);

h) apoccenu AoMmKHbI paccMaTpMBaTLCS Kak NoBpexaaeMble Ha pasMblkaHue 1 NpuHUMaroLne nodoe
3HaYeHWe 0T HOMWHaNBHOTO COMPOTUBIEHNS 40 KOPOTKOrO 3aMbIKaHWUS!, HO TOSbKO Npu Boree HU3KKMX COOTHOLLE-
HUAX MEXAY UHAYKTUBHOCTLIO U COMPOTUBMEHUEM, YEM YKa3aHO B TEXHWYECKUX YCIOBUSIX Agpocceneit (HO cMoT-
pute 8.4.2);

i) pasmblkaHue n6oro NPoBsoAa UMM NeYaTHOro NPOBOAHMKA, BKITHOUAs MX COEAMHEHUS, IOMKHO paccMmar-
pvBaTbCS Kak 04HO y4/TbiBaeMoe nospexaeHue (Ho cmotpute 8.8).

BkntoueHwve nckpoobpasytoLlero MexaHnama B UCnbITyeMoe anekTpoobopyaosaHue ansa MoaennpoBaHus
paspblBa, KOPOTKOro 3aMbIKAHWSA UM 3aMbIKAHWUS Ha 3EMITH0 HE paccMaTPUBAIOT KaK y4UTeIBAaeMOe NoBpexaeHue,
a cunTaloT UCMbITaHNEeM B HOPMasibHOM PEXMME.

HenoBpexaaemble coegMHEHUs1 B COOTBETCTBUM € pa3aenom 8.8 u pasgeneHns B COOTBETCTBUM € pasie-
nom 6.3 cunTarT HernospexgaeMbIMu, U UCKPOoBpasyoLLMIA MeXaHN3M He A0SMKeH NoAaknovaTbCca nocneaosa-
TEMNbHO C TaKUMU COeAUHEHWUAIMU UM NAapannenbHo Takum pasgeneHusm.

Ecnu HenoBpexaaembie COeAUHEHUS1 He UMEIOT cTeneHb 3aWwnuTbl 060104kn He MeHee IP20, nx cuutatoT
roBpexgaemMbeiMy 1 UCKpooBpasyoLwmii MeXaHW3M MOXET NoAKNoYaTLCA NoCNeaoBaTesibHO C TaKUMKU coeauHe-
HUSMN.

Ecnu HenospexgaemMble pasgeneHusl He repMeTU3MpoBaHbl UKW HE UMEIOT MOKPLITUS B COOTBETCTBUM C
pasgenom 6, unu He obecneveHa cTeneHb 3alMTbl 060noukn He MeHee IP20, nx cunTaloT noBpexgaeMbiMy 1
UckpoobpasyoLmii MexaHU3M OMKEH MNoAKNoYaTLCA NapannenbHO TakUM pasaeneHusm.

7.7 Nbe3oanekTpuyeckue ycTpoucTea

MbesoanekTpuyeckne yCTPoCTBa AOMKHbI ObITh UCMbITaHbl B cooTBeTcTBUM € 10.7.

7.8 JnekTpoxumuyeckue fiYeKkn Ans o6HapyXxeHus rasos

3nekTpoxuMmn4eckue SHerkn, ucnosbayemslie Ans obHapyXeHWa razos, HeobXoAMMO paccMaTpusaTh Kak
NCTOMHUKW AONONHUTENBHOO HAMNPSPKEHUS! UM TOKOB, KOTOPbIE MOTYT BAUSITL HA OLIEHKY UCKPOBOrO BOCMIaMeHe-
HUA W ucnbiTadne. OaHaKO UX He CrieayeT YYUTBIBATL Kak UCTOUHWUKM YBENUYEHWS MOLLLHOCTU NPU OLLIeHKe TEer1oBo-
ro BocnnameHeHus o6opyaoBaHus.

8 HenoBpexxaaemble 3neMeHTbl, ONMTOKN 3NIeMEHTOB U COEAUNHEHUSA, OT KOTOPbIX
3aBUCUT UCKpOOe3onacHoOCTb

8.1 UckpobezonacHas Uenb YpOBHA «ic»

TpeboBaHus 3TOro pasfena He pacrnpoCTPaHsIlOTCS Ha YPOBEHb «iC».

8.2 CeteBble TpaHcdhopmaTopbl

B HenoBpexxaaeMbix ceTeBbIX TpaHcopmaTopax 3aMbikaHue 06MOTOK, MUTaloLLMX ckpobesonacHble Lenu,
¢ no6biMK ApyrMmM 0BMOTKaMK He paccMaTpUBALOT, 04HAKO MOTYT UMETb MECTO KOPOTKME 3aMblKaHWs U pasmblka-
HUs1 0BmoTOK TpaHcdopmaTopa. KombuHaLmm noBpexxaeHuii o6MoTok TpaHcdopMaTtopa, KoTopble MoryT NPUBECTU
K YBENUYEHUIO BLIXOAHOTO HANPSHKEHUS MW ToKa, He AOMKHbI YYUTLIBATHCA.
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8.2.1 3awuTHbIE Mepbl

BxogHas uenb HenospexaaemMoro ceTeBoro TpaHchopmatopa, npeaHasHauyeHHOro ans nuTaHns uckpobe-
30nacHbIX Lienei, AomkHa 6biTb cHabeHa TOKOBOW 3aLLMTOMN, HAaNpUMep NSIaBKUM NpeaoxpaHuTesieM, yaoBneTeo-
pAOLWLAM TPGGOBaHMﬂM 7.3, nnu aBToMmaTu4eCKUM BblknoHaTenem ¢ CoOoTBeTCTBYOLLMMU NapamMeTpamMn.

Ecnu BxogHble 1 BbIxoAHbIE 06MOTKU pasaesneHbl 3a3eMneHHbIM MeTannmyeckum akpaHom (cMm. 8.1.2 2b),
Kaxxaaa He3a3eMJieHHaA BXoaHaA NIHUA OomKHa 6bITb 3aujuuieHa nnaskum npeagoxpaHutTenem nnu aBTtomaTtu-
YeCKM BbIKITlo4aTeriem.

Onsa TemnepaTypHol 3awWwuTbl TpaHcdopmaTopa B 4ONOMHEHWE K NPeAoXpaHUTEN0 UK aBTOMATUYECKOMY
BbIKIOYaTEN0 MOXKET UCTMONb30BaTLCS 3aNUThIN TepmMonpeanoxpaHutenb Unu apyroe TeryioBoe yCTpOﬁCTBO, npu-
YeM JOoCTaTouHa ycTaHOBKA 04HOM0 yCTPOMCTRA.

MpepoxpaHuTenu, naTpoHsl NpeAoxpaHuTenen, NpepbiBaTeny U TepMruieckue YCTPONCTBa A0MKHbI OTBe-
yaTtb Tpe6OBaHVI$IM COOTBETCTBYIOLLEro craHaapTa.

MpumeyaHune — HeobxogMMoCTb NPOBEPKN COOTBETCTBUA NPEAOXpaHUTENeli, NaTPOHOB NpeaoXpaHnTenel,
aBTOMAaTUYECKUX BLIKMIOYATENEN U TEMSOBLIX YCTPOWCTB CneunduKaumn M3roToBUTENA HACTOALLMM CTaHAAPTOM He per-
nlameHTUpyeTcsl.

8.2.2 KoHcTpyKkuMAa TpaHcdopmaTopoB

Bce obmoTku, nuTatowme nckpobesonacHble Lenu, AoskHbI Bbinb oTAeneHbl oT Apyrnx 06MoToK nyTem
NPUMEHeHNs1 KOHCTPYKLIMW OAHOTO M3 ABYX TUMOB.

[nsi KOHCTPYKLMK NepBOro TUna obmMoTKa AoMKHa pacnonaraTbes:

a) Ha OfIHOM CcTepXHe cepAeyHVKa ¢ ocTanbHbLIMU 0GMOTKaMK UK

b) Ha pasHbIX cTEpXKHSIX cepaeyHuMKa.

O6MOTKM A0MKHBI BbITb OTAENEHbI cornacHo TpebosaHuamM Tabnuubi 5.

[ns KOHCTPYKLUMM BTOPOro TUna o6MOoTKU A0MKHBLI pacnonarateCsl ogHa Hag ApYroi, npyu aToM A0SMKHO
cobntogaTtbest 04HO U3 crneaytoLmx TpeboBaHuiA:

a) TBepaas n3onsaums mexay obMoTkaMmu 4omkHa 6bITb BbINOMNHEHa B COOTBETCTBUM C Tabnuuewn 5;

b) mexay obmMoTkamm AoMmKeH BbITb yCTAHOBMEH 3a3eMEHHbIV 9KpaH (M3 MegHoW horbrv) unu akeuBaneH-
THOW NPOBOIOYHOWM 0OMOTKY (MPOBONOYHBINA aKpaH). TonwmuHa MeaHon choribr Ny NPOBOMIOYHOO 3KpaHa AoMKHA
6bITb BbIGpaHa B COOTBETCTBUM C Tabnumuel 6.

MpumeyaHune— ITa Mepa NO3BOSET rAPaHTMPOBATDb, YTO B CIy4ae KOPOTKOrO 3aMbIKaHUA Mexay 06MoTKamm
M 3KPaHOM 3KpaH BblgepxuT 6e3 NpoGos TOK, NpoxXoasiumii No Hemy Ao cpabaTbiBaHWA NNABKOrO NPeaoXpaHUTens Uim
ABTOMaTUYECKOrO BbIKIIOYATENs.

[onycky N3roToBUTENS He OOMKHbLI CHUXKATL 3HAYEHWs1, MpUBeAeHHbIe B Tabnnue 6, 6onee yeM Ha 10 % unu
0,1 MM B 3aBUCUMOCTU OT TOrO, KAKOe 13 3HAYEHUIA MeHbLLE.

Tabnwuuya 6 — MuHumansHas TonwmHa orb UM MUHUManNbHLIA AMamMeTp NPOBOMOKM dKpaHa B 3aBUCUMOCTM OT
HOMWHanNbHOrO TOKa MpeAoXxpaHvTens

HomuHanbHbIV TOK nNpepoxpaHuTens, A 0,1 0,5 1 2 3 5
MWHMManbHasi TONWMHA 3KkpaHa M3 onbiv, MM 0,05 0,05 0,075 0,15 0,25 0,3
MwWHVMManbHBIN guameTp NPOBOMOKM 3KpaHa, MM 0,2 0,45 0,63 0,9 1,12 1,4

OkpaH 13 donbr1 JoMmKeH UMeTk Ba He3aBUCUMbIX MPOBOAHMKA 3a3€MITEeHWS, KaKObIA U3 KOTOPbIX AOMMKEH
6bITb paccUnTaH Ha MakCUManbHbI ANMTENbHLIA TOK, KOTOPLIA MOXEeT NpoTekaTk A0 cpabaTbliBaHWs NNaBKoro
npeaoxXpaHUTENs UNY aBToMaTUYECKOro BhIKIovaTens, Hanpumep 1,7 1, ans npegoxpaHuTens.

MpOBOMOYHbLIV 3KPaH AOMKEH COCTOSITh 13 ABYX AMEKTPUIECKN He3aBUCUMBbIX CITOEB NMPOBOJSIOKN, KaXKablA 13
KOTOpPbIX AOMKeH BbITb paccyMTaH Ha MakcMMarbHbIA ANUTENbHbIN TOK, KOTOPbIA MOXET NpoTekaTh Ao cpabatkiBa-
HWS NNaBKoro NpeaoXpaHUTens N aBToMaTUYECKoro BelkitovaTens. Maonsauma mexay cnosiMu AomkHa Bbiaep-
XaTb ucnblTatensHoe HanpsbkeHe 500 B B cooteeTcTBMM € 10.3.

CepaeyHuku Bcex ceTeBbIX TpaHChopMaTopoB A0MKHbI BbITe 3a3eMIEHbI, 3a UCKITHOYEHeM cryyvaes, koraa
3a3emneHuve He TpebyeTcs AN BMAA B3PLIBO3ALUMTLI, HAMPUMED UCMONb3YIOTCS TpaHCopMaTopbl C U30NMpPOoBaH-
HbIMU cepaeYHuKkamu. Ona TpaHchopmMaTopoB, NCNONb3YHoLLIMX (eppUTOBbLIE cepaeYHWKX, TpeboBaHWe 0 3a3eM-
NeHUn cepaedHrKa He NPUMeHsIeTCs, HO ddeppuT JOSMKEH paccMaTpUBaTLCA KakK TOKONPOBOAALLMIA B LiensixX pasge-
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TNEeHNs1, eCn HET COOTBETCTRYIOLLIEA NHpOpMaLmK Ans AokasaTeNscTBa Toro, YTo Matepuan cepaeyHuka nsonu-
PYIOLLMIA.

O6MoTKK, NUTatoLwme pasdernbHble nckpobesonacHsle Lenu, 40MKHbI ObITb pasgeneHsl Mexay coGoi 1 oT-
AeneHbl oT Apyrx 0GMOTOK (cM. Tabnuuy 5).

O6MoTKM TpaHcdopMaTopa ACMKHbI NMPONMUTEIBATECH USONALMOHHBIM 1aKOM UK 3a5IMBaTLCS KOMMayHAOM.

MpumeyaHne — MNpUMEHeHVE U3ONSALUMOHHOIO Naka Ans NPonUTKM OBMOTOK MOXET He obecrnevnBaTb
BbINOMHeHWe TpeBoBaHWii K pasgeneHnsim.

8.2.3 TunoBble UcnbITaHUA TpaHcdopMaToOpoOB

TpaHcthopmaTopbl € nogcoenHeHHbIMY K BbiBogaM 0BMOTOK CBSI3aHHLIMU YCTPOWCTBAMU: NpegoxpaHuTe-
NAIMK, aBTOMaTUYECKMMU BbIKNtoYaTeNsIM1, TEPMUYECKUMU YCTPOCTBaMU 1 pe3ncTopaMmn AOMKHbI COXPaHATb
6esonacHbl YpoBEHb 3MEKTPOM3ONALUN MEXAY UCTOUHUKOM MUTaHWS U UCKpoBe3onacHo Lienblo, gaxe ecnu
Npou3ohaeT KOPOTKOE 3amblkaHue OJHON M3 0BMOTOK, a BCe Apyrie BbIXoaHble 06MOTKM ByAyT Harpy>KeHbl Makcu-
ManbHo.

Ecnu B TpaHcdhopmaTope nenonbayeTcs NocneaoBaTeNbHbI Pe3ancTop, 3auTbii BMECTE C ero 06MoTKamu,
YCTaHOBEHHbIN TaK, YTO MeXay HAM 1 0BMOTKOW TpaHCopmaTopa OTCYTCTBYIOT HEU30MPOBaHHbIE TOKONPOBOAS-
LMe YacTh unu obecnednBatoTcs AnuHa nyTei yTeukn U 3a30pbl B COOTBETCTBUK C Tabnuuel 5, 1 npu aTom
pe3nCcTop OCTAeTCs B LIENi Nnocre nprMeHeHrst UCrbITaHus no pasgeny 5, To BeIxogHas 0bMoTKa AoMKHa cUnTaTh-
CS HEMOBPEXAAEMOii Ha KOPOTKOe 3aMblKaHWe, KPOME Kak Yepes pesncTop.

TpaHcopMaTopbl 40MKHbI BbIT UCNbITaHLI B cooTBeTCTBUM ¢ 10.10.

8.2.4 KoHTponbHbIe UCNbITaHUA ceTeBbIX TpaHcdopMmaTopoB

Kaxkablii ceTeBoii TpaHcdopmaTop AomkeH BbITb UCMbITaH B cooTBeTCTBUMU ¢ 11.2.

8.3 TpaHccopmaTopbl, KpOMe ceTeBbIX TpaHcdopmaTopoB

KoHCTpyKUWS 1 BO3MOXHbIE NOBPEXAEHWUS TaKNX TPAHCHOPMaTOPOB AOMKHbI COOTBETCTBOBATL TpeboBa-
Husim 8.1.

MpumedaHue— 310 MOryT GbiTb TPAHCHOPMATOPLI CBSA3M, KOTOPbIE UCMOMNb3YITCS B CUTHANBHbIX LENSIX, NI
TpaHcthopmaTopsl 4ns Apyrvx ueneii, Hanpuvep ans npeobpasoBarteneil NUTaHus.

KoHCTpyKUMsS 1 UCMbITaHWS Takux TpaHcopMaTopoB A0MKHbI ObITh BbINOMHEHbI B COOTBETCTBUM C Tpebosa-
HuaMK 8.1 3a UCKNIOYEHWeM TOro, YTO Takne TpaHcdopMaTopbl AOMKHbI BbITb UCMbITAHLI NPY MAKCUMaNbHOM
paccesiH MOLLHOCTM B TpaHcdopmMaTope 6e3 pasmblikaHisl 0OMOTOK st rapaHTUKM COOTBETCTBYIOLLEN MPOYHOCTH
nsonsaumu. Ecnu tpaHcdopmaTop HEBO3MOXKHO UCTILITATb B 3TUX YCIOBUSIX C NEPeMEHHBLIM TOKOM, Kaxkaast 0bMoT-
Ka npu TUMOBbIX UCMbITAHWAX AOMMKHA HArpyXaTbCsl NOCTOSIHHBLIM TOKOM, paBHbIM 1,7 I, B cooTBeTCTBUM € 8.1.3.
OpfHako NpU KOHTPOMbHBIX UCTILITAHUSIX B COOTBETCTBUM € 11.2 U30NaUMSA MeXay NepBUYHON U BTOPUHHBIMU
obMoTKaMK1 J0IKHA BblAepXXuBaTs 6onee HA3Koe HanpsbkeHue, paBHoe athbeKTUBHOMY 3HAYEHUIO HAaNPSXKEHWS
(2U + 1000) B nnn 1500 B, B 3aBUCUMMOCTM OT TOr0, kKakoe HanpsbkeHue bornbLue, npu atom U — camoe Bbicokoe
HOMUWHaIbHOe HanpsbkeHWe N6o UCbITyeMol 0BMOTKU.

Ecnun Takve TpaHchopmaTopbl NOAKMIOYEHbI C ABYX CTOPOH K UCKpo6e3onacHbIM LensiM, BO BPeMs KOHT-
POSLHOrO UCMLITAHUA HE06X0AUMO NPUNOXUTL 6onee HU3Koe HanpsbkeHue (500 B) mexxay nepBrUYHON 1 BTOPUY-
Hol obMoTkamu B COOTBETCTBUM C 11.2.

Ecnu pasgenutensHble TpaHchopMaTopbl NOAKIMoYEHb! K UCKPOOMACHBLIM LIEMSIM C BHELUHEW CUNOBOW Lie-
Mblo, UCMONb3YIOT 3aLLMTHbIE CpeAcTBa B COOTBETCTBUM € 8.1.1 Unu B Lienb NUTaHUsl B COOTBETCTBUM € Tpebosa-
HUSIMK 8.8 BKNIOYAKOT NpeaoxpaHuTesNb U CTaBUNMTPOH Ans obecneyeHust HEMOBpPEXAAEMOCTHN 3a30POB U NyTew
yTeuku TpaHchopmaTopa Npy BO3MOXHLIX NepeHanpskeHusix. HomuHanbHoe BxogHoe HanpskeHue no 8.1.3
[OIKHO 6bITb paBHBIM HANPSHKEHWUIO CTABUNUTPOHA.

Koraa Takue TpaHccopmaTopbl NOAKAOHEHb! K UCKpobe3onacHbIM LiensiM U NpegoxXpaHuTenb He UCMonb3y-
eTcsl, Kaxayo 06MoTKy HeobxoaMMO UCMbITaTb MaKCUMasIbHBIM TOKOM, KOTOpPbIA MOXET NpoTeKaTb B YCNOBUAX
HeucnpaBHOCTU, ykasaHHbIX B pasgene 5.

8.4 HenoBpexaaemble 06MOTKHN

8.4.1 AlemncpepHble OGMOTKH

HemMndepHble 06MOTKW, BEINOSIHEHHbBIE B BUAE KOPOTKO3aMKHYTbIX BUTKOB AR CHUKEHWUA BANAHWSA UHOYK-
TUBHOCTW, AOSHKHbBI paccMaTpUBaTLCA Kak HENOBpeXAaeMble Ha pasMblkaHue, ecrivi OHWU UMEIOT HaaeXHyo Mexa-
HUYECKYH KOHCTPYKLMIO, BLINOMHEHHYI0, HAanpumep, B Buae 6ecLUoBHbIX MeTannmueckux Tpy6ok nnm o6MoTok ns
HEeU3onNUPOBAHHOIO NMOCTOSIHHO KOPOTKO3aMKHYTOrO NPOBOAA, COEAUHEHHbIX NANKON.
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8.4.2 [ipoccenu, cocrosiliue U3 U3ONUPOBAHHLIX NPOBOAHUKOB

[lpoccenu, cocTosLuue Us U3onMpoBaHHbIX NPOBOAHWUKOB, CHATAKOTCS HEMOBPEXAAEMbIMU NPU 3HAYEHUSAX
COMPOTUBIEHUS HUXKE X HOMUHAITbHBIX 3HaYEHWUI (C y4eTOM A0MNYCKOB) UM UHAYKTUBHOCTU HUXKE X HOMUHAIb-
HbIX 3HAY€HWI (C y4eTOM JOMYCKOB), €CIN OHWU COOTBETCTBYHOT CNEAYIOLLIMM YCITOBUAM:

- HOMUHaIbHBIN AnameTp NPOBOAHMKA NPOBOAOB, UCNOIb3YEMbIX AN MOHTaXa Apoccens, AoTKeH ObiTh
He meHee 0,05 mm;

- Ha NPOBOAHWK AOSKHbI ObITb HAHECEHBI HE MeHee ABYX CII0eB U30NALMKN UMW OAWH oK TBepAaoii n3ons-
uuu TonwuHol 6onee 0,5 MM Mexgy cocegHUMU NPOBOAHMKAMU UNWU NPOBOAHWK AOMKEH BbITb U3roTOBMEH U3
3MariMpoBaHHON KPYIIoi MPOBOJSIOKU B COOTBETCTBUM CO CreayowumMmn TpeGosaHnsIMu:

a) ansa knacca 1 no MK 60317-3, MOK 60317-7, MK 60317-8 unn MOK 60317-13: NpoBOAHUK HE A0IKEH
nospexaaTbCs MPU MUHUMATTLHBIX 3HaYEeHUAX HanpsXXeHUA Npobosi, ykazaHHOro Ans Kracca 2, U Npu UCTIbITaHuK
B COOTBETCTBUY € pasgernom 14 MOK60317-3, MOK 60317-7 unu M3K 60317-8 gomkHo 6bITh He Gonee 6 npoboes
Ha 30 m NpoBOAA HE3aBMCMMO OT AuamMeTpa, Unu

b) ansa knacca 2 no M3K 60317-3, M3GK 60317-7, M3K 60317-8 unu MOK 60317-13: narotoButenb AosmkeH
npeacTaBUTb AOKa3aTENLCTBO COOTBETCTBUSA YKa3aHHbIM Bbile TpeGoBaHUAM.

Mpwumeyanune— HeobxogmmocTb NPOBEPKN COOTBETCTBUSI XapaKTEPUCTUK N3ONAUMMN, YKA3aHHbIX WU3rOTOBM-
Ternem, knaccy 1 v 2 HacTOSILLMM CTaHOAPTOM He pernaMmeHTupyeTcs;

- Nocre 3aKpenneHust U HaMoTKM 06MOTKU A0MKHLI BbIThb BbICYLLIEHB! AN yAANeHUsA Brarv rnepeg, nponuT-
KO COOTBETCTBYHOLLIMM BELLECTBOM OKyHaHWeM, KanenbHbIM OpoLLEeHWEM Ui BaKyyMHOW NponuTkoi. HaHeceHne
MOKPLITUIA OKPACKON UMW HanbEHUEM He CHUTAeTCs NPONUTKOM;

- MponuTKa AOSMKHA BINOSTHATLCS MO cneluanbHbiM MHCTPYKLIMSIM U3rOTOBUTENSA AaHHOTO BUAA NPONUTOu-
HOro BellecTBa Takum obpasom, 4Tobbl NPOCTPaHCTBA MEXAY NPOBOAHUKAMU GbINW NOMNHOCTLIO 3aMNONHEHbLI U
4TOBbI 4OCTUraNoCh XopoLUee cLensieHMe Mexay NPoBoAHUKaMu;

- €CIM UCMOSb3YIOTCA NPOMUTOYHbIE BELeCTBa, coaepXallue pacTBOPUTENN, NPOLECC NPONUTKUA U CYLLKK
AOIMKEH OCyLLeCTBATLCA HEe MeHee ABYX pa3.

8.5 TokoorpaHu4UTeNbHbIe Pe3UCTOpPLI

TokoorpaHU4YUTeNbHbIe PE3NCTOPbI A0MMKHBI BbITb OAHOO U3 CrieayHoLLIMX TUIMOB:

a) NIeHOYHOro;

b) npoBonoYHoOro ¢ 3aLLMTol NPOTUB pa3MaThbIBaHUS MPOBOMOKMU B Cfly4Hae ee 06pbiBa;

C) NeYyaTHOro, NCMoNb3yeMoro B rubpuaHbIX 1 nogobHbIX Lensix, ¢ NoKpbITUEM, COOTBETCTBYOLLMM 6.3.8,
U repmMeTU3NpoBaHHbIE cornacHo 6.3.4.

HenoBpexxaaemblil TOKOOrpaHWYMTENbHBIN PE3UCTOP AOMKEH CHATATLCA NOBPEXAAEMbIM TOSLKO Ha pa3Mbl-
KaHuWe Lienu, 4To paccMaTprBaloT Kak O4HO yYUTLIBAEMOoe MoBpeXaeHue.

Harpy3aka TokoorpaH/uMTENBEHOrO peaucTopa foMkHa CoOoTBETCTBOBaTL TpeboBaHUAM 7.1, U OH AOSKEH Bbl-
AepXxvBaTh Mo MeHbLUel Mepe 1,5-kpaTHble MakcUMaribHbIe 3Ha4YeHWs1 HAanPsKEeHUA 1 MOLLLHOCTY B HOPMarbHbIX U1
aBapuiiHbIX pexxmmax paboTel, onpeaeneHHbIX B pasgerne 5. MospexaeHuns Mexay BuTkaMmu NpaBusibHO Harpy-
YKEHHbIX MPOBOMOYHbBIX PE3NCTOPOB, MMeloLLME 3anuTble 0BMOTKM, He yunuTeIBatoT. [1s 3anuneku 06MOTKM cnegyeTt
1CnonbL30BaTh N30NALMOHHLIA MaTepuan co 3HadeHnem CUT no tTabnuue 5 npu HOMUHANBLHOM HaNPSHKEHWUK, yKa-
3aHHOM M3rOTOBUTENEM.

ConpoTumBreHue B X0104HOM COCTOSIHUM (MPY MUHUMANBHOW TemrepaType okpyatoLein cpepl) npeaoxpa-
HUTene 1 HATe Namn MOXHO paccMaTpUBaTh Kak HEMOBPEXKAAEMbI TOKOOrpaHUUMTENbHbLIN Pe3UCTOpP, ECIIN OHK
MCNOnb3yoTCA B YCNOBUSIX, KOrAa UX NMpUMeHeHne COOTBETCTBYET HOMUHANbHLIM MapameTpam. Hute namnbl 4o-
MyCTNMO paccMaTpyBaTh B KA4ECTBE TOKOOTPaHUYUTENBHOMO 3N1eMEHTa TOMNbKO A5 PyUYHbIX (hoHape U roNoBHbLIX
CBETUIbHMKOB. MNpu 0TCYTCTBUM ApYroi MHopMaLMK 3TO COMPOTUBIIEHWE MOXET BbIThb MPUHATO B KAYeCTBE MUHM-
MaribHOro CornpoTUBIEHNS MPU MUHUMATbBHOM TeMMNepaType OKpyXXatoLL el cpefibl, UBMepeHHON B COOTBETCTBUN C
pasgenom 10.4.

MpumeyaHue—Jlamna gomkHa GbiTb 3alMLLEHA METOAOM, OTIIMUHBLIM OT UCKpOGEe3onacHon Lenu.

8.6 KoHgeHcaTopbl

8.6.1 PaspgenurenbHble KOHOEeHCATOpPbI

B HenoBpexaaemom y3ne pasgenutenbHbIX KoHAeHcaTopoB Moboii U3 AByX nocrnegoBaTenbLHO NOAKIo-
YeHHbIX KOHAEHCATOPOB paccMaTPMBALOT KaK NoBpeXaaeMblii Ha 3aMblkaHue UNn pasMblkaHue Lenu. B kauecTse
€MKOCTM y3ra npuHumatoT Hanbonee HebnaronpusiTHoe 3HaYeHuWe ntoboro KoHaeHcaTopa, a KO3 ULIMEHT UCKPO-
6e3onacHocTy 1,5 AoMmKeH UCNONbL30BaTLCA MPUMEHUTENBHO K BIOKY.

PazgenutenbHble KoHAeHcaTOPbl A0MMKHBI U3rOTOBRMASITLCS C UCTIONb30BaHUEM TBEPAOr0O AUANEKTpUKA U UMETb
BbICOKYIO HAfIeXXHOCTb. [1pUMeHeHue anekTponUTUYECKUX UMW TaHTaNoBbIX KOHAEHCATOPOB HeAonycTUMO.
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BHellLIHWe coeqUHEHWS KaXaoro KoHaeHcaTopa 1 Groka koHaeHCcaToOpoB A0MKHBI COOTBETCTBOBATL 6.3, Ho Tpebo-
BaHWs K pa3fieNeHUIo He A0MKHbI MPUMEHSITLCS K BHYTPEHHEN YacTy pasaennuTenbHbIX KOHAEeHCaTopOB.

M3onsaums kaxkgoro KoHAeHcaTopa A0MKHA BblAepXMBaTh UCTIbITAHUA HA 3EKTPUHECKYIO NPOYHOCTL CO-
rnacHo 6.3.12 mexay anekrpogamu U Mexay KaxabIM aNeKTpoAoM U BHELLHUMU TOKOMPOBOAALLMMU HYaCTAMMU.
Ecnu pazgenutenbHble KoHAEHCATOPbI UCTIONbL3YIOT MeXAy CKpobe3onacHLIMU U UCKPOONaCHLIMU LIENAMU, 3TH
pasgenurernbHble KOHAeHCATOPbl AOMKHbI OLEHUBATLCS KAK EMKOCTHbIE CBA3W Mexay aTumu uensamu. Mepepasa-
emast 3Heprusl paccYUTLIBAETCA € UcTonb3oBaHWeM U, u camoro HebnaronpuaTHOro sHa4eHUA Noboro kKoHAeHca-
TOpa 1 A0MMKHA COOTBETCTBOBATDL A0OMNYCTUMOW 3HEprny BocrriameHeHus no 10.7. Bce BO3MOXHbIE NepexoaHble
npoLecchbl A0SDKHbI YYUTLIBATLCS, U HEOBXOAMMO PAacCMOTPETh BIIUSIHUE CAMOW BbICOKON HOMUHANBLHOW paboyeit
yacToThl (Mo UHopMaLUK U3roTOBUTENS) B AaHHON YacTy Lienu.

Brnok 13 pazaenutenbHbIX KOHAEHCATOpPOB, BhINOMHEHHbI B COOTBETCTBUM € 8.9, A0/MKeH paccMaTpuBaThCa
KaK HenoBpeXxaaemasi raribBaHu4eckasi U3onsaums Ans nocToAHHOro Toka.

8.6.2 KoHgeHcarop ¢unbTpa

KoHaeHcaTopbl, NoAKMoYEHHbIE MEXY KOpycoM 3MekTpoobopyaoBaHUa U UCkpobesonacHoW uenbio,
[OIMKHbI cOOTBETCTBOBATL 6.3.12. B cnyyae, ecnv ux otkas NpuBoAMT K HapyLLeHUto uckpobesonacHocTu (Hanpu-
Mep, BO3HWMKHOBEHUIO NyTe 06xoaa aneMeHTOB, OT KOTOPbIX 3aBUCUT UCKPOBE30NacHOCTb), OHU A0ITKHBLI COOTBET-
CTBOBATL NepeyncrieHHbIM B 8.6.1 TpeboBaHUsM K pasgenuTensHbIM koHaeHcaTopam. KoHgeHcaTtop, oTBevarlo-
LM TpeboBaHMSAM K HEMOBpEXAaeMbIM pasgeneHusim 6.3, BHeLLHe U BHYTPEHHe cunTaeTcsi obecrneunBaoLmnm
HernoBpeXxJaemoe pasgeneHue, 1 Heobxoaum ToNbKO OAWMH KoHAeHcaTop.

MpwnmeuaH e — HasHa4yeHne koHOEHCATOPOB, YCTAHABNUBAEMbIX MEXY paMon U uenbilo, — dunsrpaumsn
BbICOKMX 4acTOT, Hanpumep nogaqa NUMTaHusl Yepe3 KOHAEeHCaTopbl.

8.7 LUyHTUpyowme 6110KN UCKpo3aLLUThI

8.7.1 O6wume TpeboBaHuA

Moynna aneMeHTOB AOMKHA CHATATLCA LYHTUPYHOLLMM BNOKOM UCKPO3aLLMThI, ecriv OHa rapaHTUpyeT uc-
KpoBe3onacHOCTb Lienu 3a cueT NPMMEHEHUST LLYHTUPYIOLLWX SIIEMEHTOB.

B HenospexgaemMoMm LLYHTUpYtoLLeM Brioke UCKPO3aLLMThI LUYHTUPYIOLLME 3IeMeHThI (Auoabl nnu ctabunut-
POHbI) A0MKHBI Ay6nvpoBaTthes. B WyHTHUpYtoLem Broke NCKpo3aLLmMTbl Ans Lieny YpoBHSI «ia», NnpuMeHsist Tpebo-
BaHWA pasgena 5, yuuTbIBaoT TOSbKO NOBpeXAeHWe ogHoro Avoaa. inoasl A0MKHbI 6bITb paccumMTaHbl Ha NPo-
AOIMKUTENbHBIV TOK, KOTOPLIA MOXET NpoTekaTb B MecTe UX yCTaHOBKX NPY NOBPEXASHUU Ha 3aMblKaHue.

MpumevaHnunsn

1 [ns npegoTBpaLleHnsi BOCMIIaMeHEHUS1 B3PLIBOOMACHON CMecH B criyqae obpbiBa coegiMHeHUst MOXeT noTpebo-
BaTbCs repmetnsaumsi 6noka B cootBeTcTBUM C 6.3.4.

2 WyHTupytowme anemeHTbl, UCnosib3yeMble B Onokax, MoryT NnpoBOAUTb TOK B HOPMAIIbHOM pexume paboThi.

OnemeHTbI LWYHTMpYtoLlero 6roka ckposalmTbl 4OSTKHbI BbITb HArpy>XeHbl B COOTBETCTBUM € 7.1, BKITtovast
criyyaun Bo3encTBMS HanpshkKeHUsi NnepeMeHHOro Toka co aHaveHuem U,,. MNpu sawuTe ¢ NoMoLLbIo NpeaoxpaHu-
Tens LWyHTUpYtoLmMe aneMeHTbl 6rioka omkHbI BbITs paccunTaHbl Ha AnuTensHoe npotekaHue Toka 1,7 I,. KoHeT-
PYKLMSI NpeoXpaHUTens AoMmkHa YA0BNeTBOPpsTL TpeboBaHusiM 7.3. CnocobHOCTL LLYHTUPYHOLLIMX 31IEMEHTOB
BbIAEPXKUBATL NepexodHble peXxvMbl AomkHa 6bITb NpoBepeHa B cooTBeTcTBUM ¢ 10.8 unu onpegensitbcst cpas-
HeHMeM TOKOBPEMEHHbIX XapaKTepuUCcTUK cpabaTbiBaHWUs NpedoxXpaHUTenst ¢ pabounMu XxapakTepucTUkamm ane-
MEHTOB.

[ns wyHTUpyroLwmx 6110K0B NCKpO3aLLUThLI, M3rOTOBMEHHBIX KaK OTAeNbHoe anekTpoobopyaoBaHue, KOHCT-
PYKLMSI AOIMKHA COOTBETCTBOBATL 9.1.2.

Mpu NnpyMeHeHWU WyHTUpYtoLLero Brioka UCKpo3aLLMThI B KAUeCTBe HeMmoBpexXaaemMoro yana Heobxognumo
yuuThLIBaThL crieaytoliee:

a) LWyHTUpYoLLWiA 6ok MCKpo3aLuUTLI paccMaTpUBAloT Kak NMoBpeXaaeMblil Ha pasMblkaHue Lenu;

b) HanpspkeHWem Brioka cuuTaloT Havbonbluee HanpsPKeHWe LYHTUPYIOLLIETO afeMeHTa;

C) NoBpeXAeHWEe KaXaoro LWYHTUPYIOLLEro afieMeHTa Ha 3aMblkaHWe paccMaTpuBarOT Kak OAHO NOBPEX-
aeHve;

d) uenu ¢ WyHTUPYIOLLUMU TUPUCTOPaMU AOSKHBI UCTILITLIBATLCS B cooTBeTCTBUMU ¢ 10.1.5.3.

8.7.2 BnoKn UcKpo3alUThbI C LUYHTUPYIOLLMMU 3NIeMeHTaMu

LLyHTUpYytoLLmiA BrOK MCKpO3aLLMThl AOMKEH CUMTaTLCA BIT0KOM MCKPO3aLLWTbI C LYHTUPYHOLWLMMW 3N1EMEH-
Tamu, eCnv OH rapaHTUPYET, YTO ANeKTpUYecKue napamMeTpbl OTAENLHOMO 3NIEMEeHTa UNU rpynnbl SNEeMeHTOB ABNA-
HOTCS KOHTPONUPYEMBIMU BENIMUMHAMMU, KOTOPLIE HE HapyLLakT McKpobe3onacHoCTU Lenu.
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Ecnun 6rnok McKposaLlWThl € LUYHTUPYIOLLUMI SMIEMEeHTaMM NMOAKMHHAT K UCTOUHUKY NUTaHWS, XapaKTepu-
3ytoLLeMycsl TOMbKO 3HaveHnem U,,, OH JOSKEH aHann3nmpoBaThCsl Ha YCTONYMBOCTB K MepexodHbiM pexnuMam B
cooTBeTCTBMU € 8.6.1, 3a NCKnoveHWeM crydaes, Korga 6rok UCMomMbayoT:

a) onsi orpaHWYeHUst SHeprum paspsiaa, BblAensoLLencs U3 Apoccenei U Nbe3oaneKTPUYECKNX YCTPORCTB;

b) anga orpaHN4eHUsA HanpsXKeHWs1 yCTPONCTB, KOHOEHCATOPOB.

Brnok AnoaoB COOTBETCTBYHOLLErO HOMUHAMNA, CObpaHHbIX MO MOCTOBOWM cxeme, JOIKEeH paccMaTprBaThLCS
Kak HernoBpexaaeMbl i1 6roK McKpo3aLLWThI C LUYHTUPYHOLLMMU 31EMEHTaMU.

8.7.3 bnoku UCKPO3aLLUTbI C OrPaHUYUTENAMM HaNpPsXKeHUN

LLyHTUpytoLLmiA BNOK MCKPO3aLLUTbI AOSKEH CHUTaTLCS BIIOKOM UCKPO3aLLUTbI C OTpaHUYUTEeNsIMU Hanpsbke-
HWS1, €CI OH rapaHTUPYET, YTO K UICKPOBE30MaCHOW Lieni NPpUIOXKEHO HarnpsKeHWe 3agaHHoro ypoBHSI.

Briok NcKkpo3aLmThI C OrpaHNYUTENSAMM HANPSPKEHUS! OIMKEH ObITh 06 bEKTOM aHanm3a B NepexoaHbIX Pexu-
Max, korga oH MOXET MoAKnovaTbhCs K UCTOYHUKY MUTaHWUs, AN KOTOPOro onpegeneHa Tonbko BenuinHa U, B
cooTBeTCcTBMM € 8.6.1, 338 UCKIOYEHWEM CrlyYaeB, Korga nuTaHue 6roka ocyLWwecTBNSIOT OT:

a) HenoBpeXadaeMoro TpaHcdopmaTopa, M3roTOBMEHHOIO B COOTBETCTBUM € 8.1;

b) 6roka nckposalLmMTel Ha Anoaax (CTabunuTpoHax), M3roTOBIEHHOMO B COOTBETCTBUM C pasfenom 9;

c) 6aTapeu, UroTOBNEHHOW B COOTBETCTBUM C 7.4;

d) HenoBpexaaemoro WyHTMpYytoLero 6rnoka cKpo3aLlnTbl B COOTBETCTBUM € 8.6.

8.8 MpoBoga, NpPOBOAHMKU NeYaTHbIX NNaT U coeguHEeHUs

MpoBoaa, NPOBOAHWKM MeYaTHbIX MaT, BKIoYasi X nogcoeauHeHus, obpasytoLpe YacTb anekTpoo6opy-
O0BaHUS, A0MKHbI pacCMaTPUBATLCS Kak HernoBpexgaeMble Ha pa3MblkaHWe B CReayoLnX Cny4vasx.

a) [insa npoeoaoB:

1) ecnv ABa NpoBoAa BKIIHOYEHbI NapanfienbHo Uin

2) ecnv 0QHOXWIbHbLIN MpoBOA UMeeT AnameTp He MeHee 0,5 Mm 1 ceo6oaHyto ANuHY MeHee 50 Mm, unu
MeXaHWYEeCKM 3aKkpernseH B TOUKe CoeANHEeHUS; Unn

3) ecnu 0AUHOYHBIA MHOTOXWIBHbLINA UMW TMBKUIA NPOBOA NEHTOYHOro TUNa UMeEeT cedYeHue He MeHee
0,125 Mm? (anametp 0,4 Mm), He nepernbaeTcst Npn paboTe U UMeeT ANNHY MeHee 50 MM N HaZIeHO 3aKpenneH
B TOUKE COeNHEHNS.

b) ns npoBOAHNKOB NeYvaTHbIX Nnar:

1) ecnv ABa NpoBOAHMKA LUINPUHOA He MeHee 1 MM BKJToUEHbI NapannensHo uu

2) ecnu 0gvH NPOBOAHUK UMEET LUNPUHY He MeHee 2 MM uiu 1 % oT CBOEeW AfIHBLI B 3aBUCUMOCTU OT TOrO,
Kakoe 3Ha4yeHue Gonblue;

B o06oux crnyyvasix NpoBoAHWKM NeYvaTHbIX NnaT AoSMKHbI COOTBETCTBOBATL NloboMy 13 cnegyromx Tpebosa-
HWA:

- KaXXabl NPOBOAHMK BbIMOHEH U3 Mean HOMUHANBHOW TONLWWHOK HEe MeHee 33 MKM, Unu

- TOKOHecCyLLas cnocoBbHOCTb e AMHWYHOIO NEeYaTHOro NPOBOAHUKA UK COMETaHUsSi NPOBOAHUKOB UCNLITLIBA-
eTcs B cootBeTcTBMM ¢ 10.12;

3) ecnu AOPOXKM pasHbIX CrOEB CoeAMHEHBI OAHUM CKBO3HLIM OTBEPCTUEM C OKPYXKHOCTLIO HE MeHee 2 MM
WY AByMs napannenbHbIMY CKBO3HbIMU OTBEPCTUAMMU C OKPY>KHOCTLIO 1 MM U 3TW OTBEPCTUA COeANHEHBI MexXay
coboli B cooTBeTcTBUM € 8.8 b) 1) Mnn 8.8 b) 2).

CkBO3HblE OTBEPCTUSA OOKHBI COOTBETCTBOBATL CiedyoLwum TpeboBaHUsAM:

- UMeTb TONLLMHY MOKPLITUA HE MeHee 33 MKM; Unn

- TOKOHecyLasi cnocobHOCTb eAUHNYHOTO CKBO3HOMO OTBEPCTUS UCTIbITLIBAETCA B B cooTBETCTBUM ¢ 10.12;

c) Ans coeagnHeHU (UcknioYyas BHeLLHWe LUTenceny, po3eTkU U KNeMMbI):

1) ecnu ABa coeAnHeHUst NapannesnbHbl;

2) ecnv UMmeeTcs 0QNHOYHOE NasiHoe CoeIMHEHNe, B KOTOPOM NPOBOA NPOXoANUT Yepes nnaty (Bknovas
OTBEPCTUS Yepes Hee) U OH N3OTrHYT Nepes Nako, a ecrnv He N3oTHYT, TO 3anasiH NocpedCTBOM UCMONb30BaHNUS
aBTomaTa W1 UMeeT coeanHeHNe CKPYTKON, 3anasiH TBepabIiM NPUNoemM Un NpuBapeH;

3) ecnu UMeeTCs NasiHoe coeAMHeEHe CMOHTUPOBAHHOrO Ha MOBEPXHOCTM 3fieMeHTa B COOTBETCTBUM C PeKo-
MeHOaUUsIMU U3roTOBUTENS 3NIEMEHTA;

4) ecnv MeeTcs oanHOYHOE BONTOBOE coeanHeHue, koTopoe cooTeeTcTByeT MOK 60079-7;

5) ecnn uMeeTcs aneKkTpuiecKuii coeAMHUTENb BHYTPU 060M0YKM 1 coeanHeHKe BKtoYaeT B cebs He MeHee
Tpex He3aBUCUMbIX COeQNHUTENbHbIX 3IEMEHTOB AM1S1 YPOBHS «ia» 1N He MeHee ABYX — AN YPOBHS «ib», npu
3TOM 3M1eMEHTbI NOAKITHoYEHbI MapansienbHo (CM. pUCyHoK 5). Ecnin coeauHUTeb MOXET CMeCTUTLCS Nog YrioMm,
OOVH 3reMeHT coeVHeHNs JOIMKeH MPUCYTCTBOBATL Ha KaXK4oM KOHLE coeanHUTENS Ui NoBnmMsocTy oT Hero.

MpumedaHune— lNpy NOMHOCTLIO OTCOEAUHEHHOM COeAUHUTENE Leny AOMmMKHblI OCTaBaTbCs nckpobesonac-
HbIMW.
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8.9 PasgenuTtenbHble 3neMeHTbl

8.9.1 OGwue TpeGoBaHus

Henoepexaaemble pazaenuterbHble areMeHTbl, YAoBneTBopsitowme TpeboBaHaM gaHHOro pasgena, cne-
AyeT paccMmaTtpuBaTh Kak obecneunBaloLlye HernoBpeXxaaeMoe pasaeneHve.

8.9.2 PazpenutenbHble aneMeHTbl MeXay UCKpoGe3zonacHbLIMU U UCKPOONacHbLIMU LensiMu

PasgenuTenbHble anemMeHTbl 40MKHbI COOTBETCTBOBATL CreayoLmMm TpebosaHnsam:

a) pasgenuTerbHble arieMeHTbl A0MKHLI COOTBETCTBOBATL TpeboBaHWAM Tabnuubl 5, 3a UCKIIOYEHNEM BHYT-
peHHel YacTu pasgenuTenbHbIX 37IEMEHTOB, ECNU OHU UMEIOT repMEeTUYHYI0 Hepa3BopHYO KOHCTPYKLMIO (Hanpu-
Mep, ONTPOHOB, AJ1S1 KOTOPLIX 3HAYeHUs!, ykasaHHble B pasgenax 5 — 7 tabnuupl 5, He npumensiotea). Ecnu
npumensietcst Tabnuua F.1, konoHka 2 Tabnuubl 5 He NpUMeHsieTcs;

b) uTo6bI MCKNIOUNTL BOZMOXHOCTbL NEPerpyakv pasaenuTenbHbIX 31eMeHTOB U 06ecneunTb Ux Harpysky B
COOTBETCTBUM C 7.1, coeaMHEHUS1 UICKPOOMNAaCHOW Lienu criegyeT cHabxkaTb 3almToi. 3awmTa oT neperpysku pas-
AenuTernbHbIX aNeMEHTOB CO CTOPOHbLI UCKPOOMACHOW LIenu, Hanpumep, MOXeT A0CTUraTbCA BKNHOYEHNEM eauHNY-
HOTO CTabUNMTPOHa, 3aLUMLLEHHOTO NPpeAoXpaHUTeNeM C COOTBETCTBYOLLMMU NapaMmeTpamm no 7.3, nu Tensioso-
ro yctpoiicTtea. NMpwv aTom TpeboBaHWs Tabnuubl 5 K NpegoxpaHuTento U CTabUnMTPoHy He NpUMeHsitoT. HoMuHarnb-
Has MOLLHOCTb CTabunuTpoHa AoskHa bbITb He MeHee 3HayeHWs, NoNy4YaemMoro B pesysstate ymHoxeHus 1,7 1,
Ha MakcuMasbHoe HanpsbkeHue ctabunusauun. KoHCTpyKkuus npegoxpaHuTens 1 MeToq MoHTaxa, Hanpumep, B
Aepxaresie AOMKHbI YAOBNETBOPATL TpeboBaHUAM U HopMam Ha anekTpoobopyaosaHue obuiero HasHaqeHuA. B
HeKOTOpbIX Crydasix Npy coeaMHeHNsIX uckpobesonacHol Lienu Takke MOryT NPUMEHATLCS NoAo6HbIe cnocobbl
3aLLMTbI BO U3bexaHue NpeBbIlleHUst Harpy3Kkv Ha pasaenuTernbHbIi aneMeHT. B anstepHaTBHOM cnyyae ontu-
Yeckne U30NATOpbI A0KHBI OTBeYaTh TpeboBaHWAM K ucnbitaHusim 10.11.

MpumeyvyaHune 1— TornbKo eAMHUYHbIE YCTPOICTBA B KOPMyce C INyXuM COeAWHEHWEM WCMbITHIBAIOT Cornac-
Ho 10.1;

C) 3NEMEHT BblAePXMBAET UCMbITAHWE Ha 3NEKTPUYECKYI0 NPOYHOCTL COrnacHo 6.3.12 mexay 3axuMmamm
MCKPOOMaCHOW LLenu 1 saxumamm nckpobesonacHor Lenu. UcnbltatenbHoe HanpskeHe 3onaumm, ykasaHHoe
N3roTOBWUTENEM, OJ1s1 HEMOBPEXAAEMOro pasaeneHust UCTbITLIBAEMOro fieMeHTa AOMKHO ObiTb HEe MeHee UcnbITa-
TeNbHOro HanpPsXXeHus, ykazaHHoro B 6.3.12.

PasgenutensHble pene AomkHbl 0TBeYaTh TpebosaHusam 6.3.13, a o6MoTka pene gomkHa obecneunsaTtb
paccesiHue MakcyMasbHOW NoaKHoUEHHOW SNEeKTPUYECKON MOLWHOCTU.

MpumevyaHune 2— TpeboBaHusi 7.1 HA OOMOTKM pene He pacnpoOCTPaHSIIOTCS.

8.9.3 PasgenuTenbHble 3aneMeHTbl MeXAay pasAenbHbIMU UCKpOo6Ge3onacHbIMU LiensiMu

PasgenvtenbHble anemeHTbl 4OMKHbI paccMaTpuBaTbCA Kak obecneunsaloLLe HenoBpexgaemoe pasie-
NeHve pasaernbHbIX MckpobesonacHbIX Lenei, ecrv BbINONHAITCA crieylolmye YCroBus:

a) Harpyska ycTpoiicTea A0S KHa COOTBETCTBOBATL 7.1 (C NpUMEHEHNeM UCKITFOYEHWUI, YKasaHHbIX B 3TOM
NyHKTE), €CNW Henb3s AoKa3aTh, YTO Lenu, NOAKIIYEHHbIE K 3TUM BbIBOAAM, HE MOTYT HapyLLUUTL HeroBpeXxaae-
Moe pasaeneHve YCTpoicTB. MeToapl 3almThl (kak ykasaHo B 8.8.2) MoryT bbiTe HeobxoauMbl Anst npegynpexae-
HUA Neperpy3kv pasaenuTesibHoro af1eMeHTa;

b) n3onaums ycTpoicTea AoMmKHa COOTBETCTBOBATL TPeBOBaHUSIM K MPOYHOCTU M3onsiLmy o 6.3.12. Ucnbita-
TenbHOe HanpsKeHWe U30MsILMK, yKazaHHOE U3roTOBUTENEM, AMSt HEMOBPEXKAAEMOro pasaeneHust UCbITbIBaeMo-
ro anemeHTa 4oSkHO 6bITb He MeHee UCTIbITaTeNbHOro HaNPsXKeHWs1, ykasaHHOro B 6.3.12.

9 NononHuTenbHble TPeGOBaHUA K cneunanbLHOMY 3MeKTpoobopyaoBaHUIO

9.1 Bapbepbl 6e3onacHoCTU Ha gUoAax

9.1.1 O6wue nonoxeHus

Ouoapl B anoaHom 6apbepe be3onacHOCTU orpaHU4MBaOT HaMNpsKeHWe, NPUIoXKeHHoe K uckpobesonacHowm
Lenu, a HeNnoBpeXaaeMbli TOKOOrPAHUYUTENbHbLIA PE3UCTOP OrpaHUYMBAET TOK, KOTOPbIA MOXET NMPOXOAUTL MO
uenu. bapbepbl 6e3onacHOCTM NpegHa3HauYeHbl Asi NPUMMEHEHUs B Ka4YeCTBE CPEACTB COMPKEeHUst UCkpobeso-
NacHbIX M UCKPOONACHbIX Liener U A0MKHbI NPONTU KOHTPOSNbHbIE UcbITaHusa o 11.1.

CnocobHocTb 6apbepa 6e3onacHOCTU BeIAEPXKUBATL NOBPEXKAEHUS, BbI3BAHHbIE NMEePeXoAHbIMU peXXUuMamu,
AorkHa 6bITk UcnbiTaHa B cooTBeTCcTBUM € 10.8.

Bapbepbl 6e30nacHOCTH, COCTOSILLME TOMBLKO U3 ABYX ANOAOB UK AVOAHbIX Lienovek U NpUMeHseMble AN
uckpobesonacHbIx Lienei ypoBHs! ia», pacCMaTpuBaloT B Ka4ecTBe HenoBpexaaeMbix GrokoB B COOTBETCTBUM
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¢ 8.6 Npw ycnoewuK, 4To Anoab! NPOLLIN KOHTPOMbHLIE UChbITaHus 11.1.2. B aToM cnyyae B COOTBETCTBUM C Tpebo-
BaHUsIMU pasgena 5 B pacyeT NpUHMMAtoT NoBpeXaeHWe ToNbKo 04HOro anoaa.

Ons 6apbepoB., MCMoNb3yeMbIX AN UcKpoGe3onacHbIX Lienei YpoBHS «ic», MUHUManeHoe TpeboBaHne —
Hanuuve ogHoro cTabunmMTpoHa U TOKOOrpaHUIUTENBHOTO peancTopa, ECN OHW OYHKLIMOHUPYHOT B COOTBETCTBUN
¢ TpeboBaHmsIMn 7.1.

9.1.2 KoHcTpyKUMA

9.1.2.1 MoHTax

KoHCTpyKUMA JoMKHA UCKNtoYaTh BO3MOXHOCTb HemnpaBUIIbHOrO MOHTaXa, korga rpynny 6apbepoB ycTa-
HaB/MBAOT BMECTE, HANpUMep, C NOMOLLLIO aCUMMETPUYHOCTM hopMbI KpenneHusi aneMeHTa 6apbepa Unm LiBeTo-
BOW MapKNPOBKU.

9.1.2.2 YcTpoiicTBa ANs 3a3eMneHnst

JononHnTensHo k Nto6bIM cpeacTBam cCoeAnHEHNs BHYTPEHHE SNeKTpUYeckoit Lenu ¢ 3emnei 6apbep
[OIMKeH UMeTb Mo KpalHel Mepe eLle OAHO coeanHUTEIbHOE YCTPOWCTBO UK CHabXaTbLCA U30NMpPOBaHHLIM MPo-
BOOM C NMOLLA/LI0 NOMNepeUHoro ceveHs He MeHee 4 MM AN 3aseMneHus.

9.1.2.3 3aluTa anemMeHToB

Bce anemeHTbl Gapbepa 6630MacHOCTY AOIKHbI PEeACTARMATL COBOIN eAnHbIA Hepa3BGopHbIl BroK, 3anuUTbIl
KOMNayHAOM B COOTBETCTBUM C 6.6 UNi BbIMOMHEHHbIN B HepasbopHoi 06onoyke, NcknovatoLel BO3MOXHOCTb
pemMOoHTa U1 3aMeHbl 31eMEHTOB ero BHYTPEHHEro MOHTaxa, OT KOTOPbIX 3aBUCUT 6e30nacHOCTb.

9.2 O6opynoBaHue FISCO

OnekTpoobopyaoBaHue, KOHCTPYKLS KOTOPOro COOTBETCTRYET TpeboraHNaM NpuroxeHns G 1 koTopoe npea-
HasHayeHo Ans npuMeHeHKs B cuctemax FISCO, gomkHo 6biTh gononHUTenbHo NnpomapkuposaHo FISCO nocne
ykasaHus ero pyHKUMIA, Hanpumep NCTOYHWK NUTaHWUS, NOoNeBoe YCTPOMCTBO UM OKOHEYHOE cornacyloLlee ycT-
poiicTBO (CMOTpUTE pazgen 12).

9.3 PyyHble U ronoBHble CBETUMTbHUKMN

lonoBHbIe CBETUMBHWUKN AN rpynnbl | AomKHbI cooTBETCTBOBaTL TpebosaHuio MOK 60079-35-1.

PyuHble 1 ronoBHble cBETUNBHWKK Anst rpynmbl 1 n 1l gomkHbI cooTBETCTBOBATL TPEOGOBAHUSM HACTOSALLETO
cTaHgapTa.

10 TunoBble NPOBEpPKN U UCNbITAHUA

10.1 UcnbiTaHUA Ha uckpobeszonacHocTb

10.1.1 O6LwWwne nonoxeHus

Bce uenu, koTopble TpebyeTcs UCMbITbIBATL HA MCKPOGE30MacHOCTb, AOMKHbI BbiTh UCMbITaHbLI AN Nof-
TBEPXKOEHWSA, YTO OHU He CNOCOBHbI BbI3BaThb BOCMTAMEHEHWE B YCIOBUSIX, yKa3aHHbIX B pasgerne 5, Ans cooTeeT-
CTBYIOLLMX YPOBHEN Lienen anekTpoobopyaoBaHus.

AnekTpuieckne Lenu AoMKHbI UCMLITLIBATECS B HOPMANbHBLIX U aBapUiHBIX pexxMmax paboTbl ¢ yyeTom
KoadpchbmumeHTa uckpobesonacHocTu (cM. npunoxeHune A). UckpoobpasytoLumii MexaHu3m 4oSKeH BKNoYaTbes B
KaXKayto TOUKY UCMbITYEMOW Lieni, Anst KOTOPOi BO3MOXKEH 00pbIB, KOPOTKOE 3aMblKaHWe UNW 3aMblkaHe Ha 3eM-
nto. ANeKTpudeckyto Lienb MOXHO He noABepraTb TUMOBOMY UCMLITAHUIO C NPUMEHEHWEM UCKPOOGpasyoLLero
MexaHW3ma, ecfnv ee CTPYKTypa 1 anekTpudeckue napameTpbl 4OCTATOUHO XOPOLUO onpeaeneHsl, a uckpobeso-
NacHOCTb MOXHO OLLEHUTb MO XapaKTepUCTUKaM Uckpobe3onacHOCTU MeTogamMu, NpueBeaeHHLIMI B NPpUNoXeHun A
(cM. pucyHkn A1 — A.6 unu Tabnuubl A1 u A.2).

Ecnu HanpskeHWA 1 ToKW ykasaHbl 6e3 gonyckoB, npuMensieTcsa gonyck + 1 %.

MpumewuyaHune— Llens, oueHka KOTOPOI NPOBEAEHA C UCTMONB30BAaHNEM XapaKTEPUCTUK NCKPOBE30nacHoCTn
M Tabnuu, MOXET BbI3BATb BOCMIIAMEHEHME MPU UCTILITAHUN C NPUMEHEHUEM MCKPOOGpasylowero mexaHmnama. Yyscremn-
TENBbHOCTb UCKPOOOPA3YIOLLEro MexaHnaMa MeHSIeTCsl, a KpMBLIE U Tabnuubl COCTaBMeHbl HAa OCHOBaHWM 6OMNbLIOro
yucna Takmx UCNbITaHUN.

10.1.2 Uckpoobpasyrolmit MexaHUu3M

Mckpoobpasytolmnin MexaHWam 4oSKeH COOTBETCTBOBATbL NpUBEAEHHOMY B NpunoxeHuu B, 3a nckntove-
HWeM cny4aes, Koraa ykaszaHa ero HenpurogHocTb. B aTux cnyyasx cnegyet ucnonb3oBaTth ApYroi uckpoobpa-
3yloLLmMiA MexaHn3m, obecnevvBaroLLmMiAi OAMHAKOBYIO CO CTaHAAPTHBIM MEXaHW3MOM YyBCTBUTENLHOCTL. Mpy 3ToM
o6ocHoBaHWE WUCMOMb30BaHUsl HecTaHAapTHOrO MexaHW3aMa AOMKHO BbITb BKITIOYEHO B NOSICHUTENBHYHO AOKY-
MeHTaLuio.
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Ons uener ypoBHS «ia» 1 «ib» ncnonb3oBaHne NCKpoobpasytoLLero MexaHusmMa Ansi co3gaHus KopoTKMUX
3aMblKaHUIA, 0BPLIBOB U 3aMbIKaHWI Ha 3€MITH0 CHUTAETCS HOpPMasibHLIM PEXUMOM PaboTbl 1 ABNSIETCA HEYUNTbIBA-
eMbIM NoBpeXaeHNEM:

- Ha cpefAcTBax coeanHEHs;

- Ha BHYTPEHHUX CoeANHEHUAX NN Yepes BHYTPEHHWE NyTU YTEYUKN, SNEKTpUIeckne 3asophbl, NyTH YTeUKM
yepes 3anmBky KoMnayHAoM U Yepes TBepAayo N3onsaLuto, He oTBevatoLLme TpeboraHusam 6.1.2.2 nnn 6.1.2.3.

WckpoobpasytoLmii MexaHU3m He NPUMEHSIOT N5 UCMbITaHWIA:

- Yepes HernoBpeXaaeMble pasgeneHns U NocneaoBaTeNbHO C HENOBPEXAAEMbIMW COEANHEHNSIMU;

- 4yepes NyTU YTEeUKW, aeKTpUIecKe 3a30pbl, NYTU YTEUKN Yepes 3amnBKy KOMNayHOOoM 1 Yepes TBepayto
130nSALMI0, COOTBETCTBYOLLME TpeboBaHWAM Tabnuubl 5 unu npunoxeHws F;

- BHYTPW CBAI3aHHOTO 311eKTpoobopyAoBaHUs, 3a NCKITIOYEHMEM BbIBOAOB 1ckpobesonacHol Lenw;

- Mexay BblBoAaMU ransBaHUYecky pasaeneHHslX Lenei, oTeevarowmnx TpebosaHusm 6.2.1.

Ons uenei ypoBHS «ic» noakmtoveHne nckpoobpasytolero MexaHuaMa credyeT paccMaTpuBath B crie-
OYIOLWNX YCNOoBUSIX:

- Ha BBOAHLIX YCTpoOWCTBAX;

- Yepes pasgerieHns ¢ 3a30pOM MeHbLLe 3Ha4eHWI, yKasaHHbIX B Tabnuue 5 nnu B npunoxeHun F;

- BMECTO HOpMarnbHO UCKPSALLMX KOHTAKTOB, HanpuMep, pasbemoB, BbIkNtoYaTenen, KHOMoK, MoTeHLMo-
MeTpOB;

- BMECTO 3/IEMEHTOB, KOTOPbIE He Harpy>KeHbl COOTBETCTBYHOLLMM 06pa3oM B HOpMansHOM pexumMe paboTol.

10.1.3 UcnbiTaTenbHble ra3oBble CMECU U TOK KOHTPONBbHOW Lienyu MCKpoobpa3syoLero MexaHu3ma

10.1.3.1 BapbIBoonacHble UenbiTaTesbHble CMecy ANs UCNbITaHWi ¢ koadduuneHTom 6esonacHocT 1,0 n
TOK KOHTPOILHOW Lienun nckpoobpasytoLLero MexaHvwama

B3pbiBoONacHble UchbITaTeNbHble CMECH, yKkasaHHble B Tabnuue 7, 40MKHbI UCMOoSIb30BaTbCA B COOTBET-
CTBWM C yKasaHHOI rpynnoii ncneltTyemoro obopyaosaHus. BapbisoonacHble cMecH ykasaHbl B 3TOM pasferne 6es
koadbcbuLmeHTa 6esonacHocTv. Ecnn BBoguTes koadbdnumeHT BesonacHocTu 1,5, aneKkTpuyeckue 3HaueHUs Lienm
OOMKHbI BbITh YBEnuYyeHb! B cootTseTcTBUM € 10.1.4.2, nepeuncneHue a).

YyBCTBUTENBHOCTL NCKpoOBpa3ytoLLEero MexaHWaMa cneayet NpoBepATb A0 Havana kKaXkaon cepum ucnbiTa-
HWiA, MPOBOAMMBIX B COOTBETCTBUM C TpeboBaHunem 10.1.5. ins aToro nckpoobpasytowmii MexaHnam AoMmKeH bbiTb
BKMIOYEH B LieMNb MOCTOAHHOMO TOKA € HanpskeHneM 24 B, coaepxalllyto KaTyLUKy ¢ BO3AYLWHbIM CepaeyYHUKOM U
WHAYKTUBHOCTLHO (95 + 5) MIH. Tok B 9TOW Lienu A0MmKeH COOTBETCTBOBATL 3HAYEHUSIM, yKa3aHHbIM B Tabnuue 7
Ons COOTBETCTBYHOLLEN IPYNMbl 35ieKTpoobopyaoBaHust. YyBCTBUTENBHOCTL A0MKHA CYUTATLCA YAOBNETBOPUTESb-
HOI4, ecnuv BocmnnamMmeHeH1e B3pbIBOONACcHOW UCTbITAaTeNbHOW cMecy npoucxoauT B Npegenax 440 obopoTo. Aep-
XaTernsi POBOJIOYEK NPU ero NoNoXUTENLHOK NOMNSPHOCTY.

Tab6nwuua 7 — CocraBbl B3pbiIBOONACHbIX UCMbITATENBHBIX cMecel ans koadduuneHTa 6esonacHoctn 1,0

Mpynna wnu noarpynna CocraBbl B3pbIBOONACHBIX UCTILITATENBHBIX Tok B KOHTPONBLHOW Lenu,
anekTpoobopyaoBaHus cmeceit, 06. % B BO3gyxe MA
| (8,3 £ 0,3) % meTaHa 110 —111
A (5,25 + 0,25) % nponaHa 100 — 101
B (7,8 £ 0,5) % atunenHa 65 — 66
lic (21 + 2) % Bopopopa 30 — 30,5

B cneumanbHbIX cnyyasix, korga anekrpoobopyaoBaH/e UCNbITLIBAKOT U MAPKUPYIOT ANA NPUMEHEHUs B
cpefe onpefeneHHoro rasa unu rnapa, ero UCnbITbIBaloT Npy Hanbonee Nerko BOCNIaMeHsieMol KOHLEHTpaLum
3TOro rasa unu napa B Bo3gyxe.

MpwuMeyaHue—YucToTa UMEIOLMXCA B NPOAAXE rA30B U NapoB 0ObIMHO ABNAETCA NMPMeMNeMon Ans AaHHbIX
MCMbITaHUIA, HO He crefyeT NPUMEHSITb ra3bl YUCTOTON He MeHee 95 %. BnusaHne nameHeHun HOpMarnbHbIX YCNOBUIA
(3HaueHun TeMnepaTypbl, AaBNEHUs1 U BNKHOCTU BO34yXa BO B3PbIBOONACHON CMECH) CHUTAIOT He3HauuTernbHbiM. Jlio-
6ble 3HauUMUTENbHbIE AENCTBUS M3MEHEHWIA 3TUX MapameTpoB CTAHOBATCA OYEBMAHLIMU MPU KOHTPOILHOW kKanubposke
MCKpoobpa3ylowero MexaHu3ma.

10.1.3.2 B3pblBoonacHble UCTbITaTeNbHble CMecu A4Sl UcnbiTaHui ¢ koadduumeHTom BesonacHoctu 1,5u
TOK KOHTPOJIBHOM Lienu 4nst uckpoobpasytolLiero MexaHuama

MpeanoyTUTEnbHBLIE UCTIbITATESIbHBLIE CMECU YKasaHbl B pasaene 10.1.3.1, a koadduumeHT 6esonacHocTu
NPUMEHSIETCS C MOMOLLIbIO YBENUYEHUS HAMpPsDKEHUS! UMy ToKa COOTBETCTBEHHO. Ecnu Ansa nonyveHus koaddpu-
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uneHTta 6esonacHoCTH ncnonb3yerca 6onee arpeccusHas ucnbitTarefibHasd CMecCb, B LieJ1aX JaHHOIo cCtaHgapTa

cuuTaeTcs, 4To NpuMeHeH koacbduumeHT 1,5, ecnu coctaB cooTBETCTBYET Tabnvue 8.

Tabnwuuya 8 — Cocraebl B3pbIBOONACHLIX UCMLITATENBHLIX CMecel Ansa koadduumneHTa 6esonacHoctu 1,5

CocTaBbl B3pbIBOOMACHbLIX UCMbITATENBHLIX cMecel, o6beM, %
Ipynna unu
noarpynna KuenoponHo-sofopofHO-BO3AyLIHAA KucnopogHo-eofopoaHasn Tok B,KOHT'
anekTpoobopy- cMech cMech ponbHoi Lenu,
noBaHus MA
Bopopon Bo3gyx Kucnopopn Bopopon Kuenopog

| 52+0,5 48 + 0,5 — 85+ 0,5 15+0,5 73—74
A 48 £ 0,5 52+0,5 — 81+0,5 19+0,5 66 — 67
1IB 38+0,5 62+0,5 — 75+ 0,5 2505 43 — 44
liIC 30+0,5 53+0,5 17 £0,5 60+ 0,5 40 0,5 20— 21

10.1.4 UcnbiTaHUA ¢ Ucnornb3oBaHUeM UCKpooGpasyloLlero MexaHuama

10.1.4.1 UcnbiTanne Lenu

Ans UCnbITYyeMOo aneKTpUYecKoi Liemnu BelbuparoT napamMeTphbl, KOTopble ¢ HaMborbLLEN BEPOSTHOCTLHO criocob-
Hbl BbI3BATL BOCMAMEHEHe B3pbIBOOMACHOW CMeCcH, C y4eTOM [OMYCKOB B COOTBETCTBUM ¢ pasgenoM 7 n 10 %
koriebaHuWsi CEeTEeBOro HanPsKEHUS.

Wckpoobpasytoluii MexaHn3M 4OSKeH BKIHYaTLCS BO BCE TOUKW UCTIBITYEMON Lieni, B KOTOPLIX CHMTaKT
BO3MOXXHbIM MOsIBREHNe 06pbIBa Uv 3aMblKaHWst. McrbiTaHns Leny AoMmKHbI MPOBOAUTLCS B HOPMasibHOM PeXit-
Me paboTbl, a Takke ¢ 0OHUM UM ABYMS NOBPEXAEHUSIMU B 32BUCUMOCTU OT YPOBHSA MCKpoBGesonacHow Lenu B
COOTBETCTBUM C pasgernioM 5 1 ¢ MakcMarbHbIMU 3Ha4YeHUsIMU nogacoeanHsieMor eMkocTu (C,) U UHOYKTUBHOCTU
(Lo) VN OTHOLLEHUSI UHOYKTUBHOCTM K conpoTueneHuio (L /R,), Ha KOTopble paccunTaHo anekTpoobopyaoBaHue.

Kakayto Lienb UCNbITbIBAOT NPU CreaytoLLeM KonmyecTee 060p0TOB C A0MYCKOM 10 o4 nepxarensi nposo-

1o4eK B UCkpoobpasytoLeM MexaHname:

a) ans uenei noctosiHHoro Toka — 400 o6opoToB. (5 MuH), no 200 060pOTOB Ha KaXaow NONAPHOCTY;

b) ans uenei nepemerHoro Toka — 1000 060poToB (12,5 MUH);

C) ANt eMKOCTHbIX Lienet — 400 060poToB (5 MuH), no 200 060poToB Ha Kaxaown nonapHocTU. KoHaeHcaTop
OOMKEeH UMEeTb OCTAaTOYHO BPEMEHUW NS NOBTOPHON 3apaaku (MO MeHbLUel Mepe, 3-KpaTHYHo MOCTOAHHYLO Bpe-
MeHn). OBblvHOE BpeMA nepesapsakm — okono 20 Mc, a Korga 3Toro He0CTaTOMHO, BPEMSA MOXHO YBENUYUTD,
CHSIB 0dHY Wnu Gonee NPOBOMOK UMW 3aMedsIMB CKOPOCTb BpalleHUsl Uckpoobpasytowero mexaHusama. Ecnu
NPOBOSOYKN CHATLI, KONIMYECTBO OBOPOTOB HEOBXOAUMO YBENUUYUTL, YTODOLI COXPaHUTL TO XKe KONUMYecTBO
UCKPEHWN.

Mocne kaxaoro UcnbiTaHWs, NPoBeAEHHOrO B COOTBETCTBUM C NepeyvncneHnem a), b) unu c), Heobxogumo
NpoBOAUTL KANMBPOBKY UCKPOOBpasytoLero MexaHuama. Ecnu kannbposka He cooTeeTcTBYeT TpebosaHusm 10.1.3,
UcnbITaHUS AaHHOW LLenu Ha BocniiameHeHue A0mMKHbI 6bITb NpU3HaHbl HeAeNCTBUTENIbHLIMM.

Mpu™MedyaHwU e — V30rHyTble U U3HOWEHHbIE BONbGPAMOBbLIE NMPOBONOYKA UCKPOOOpa3yloWwero MexaHmama
MOIyT U3MEHSATb €ro YyBCTBUTENBHOCTb, YTO MOXET NPUBECTU K He,qeﬁCTBVITeJ'IbeIM pesynerartam.

10.1.4.2 KoacbpuumeHTsl uckpobesonacHocTu

MpumeuaHune— Llenb npumeHenns koacdunumeHTa 6e30NacHOCTM — rapaHTUPOBAaTb, YTO TUIMOBOE UCTIbITA-
HWE WUINNU OUEHKY VICKp0663OI'IaCHOCTVI npoBoOAAT Ana uenu, Kotopas Cc 6onbluen BEPOATHOCTbIO BbI3OBET BOCNIIaMeHe-
Hue, Yem nepBnyHas uenb, Ui 41O NepPBUYHYIO Uenb UCNbITbIBAIOT B bonee HeH(OBOCﬂﬂaMeHﬂIOLLLeﬁCﬂ BSprBOOI’IaCHOﬁ
cmecu. B 0CHOBHOM Henb3st ,EI,OGVITbCﬂ TOYHOIo COOTBETCTBUA MeXAYy pa3HbIMKU MeTOdaMu MnosyyYeHust onpegerneHHoro
koaduumeHTa Nckpo6e30NacHOCTU, HO YKa3aHHbIE HUXE MeTOAbl AA0T NpUeMIieMblii BbiGop.

KoaddmupeHTta besonacHocTy 1,5 gocTuralor 0gHUM U3 criefyoLwmnx MeTOA0B:

a) yBenu4yeHueM HanpsikeHust cety Ao 110 % (c ydeTom konebaHus ceTn) OT HOMUHANBLHOIO 3HAa4YEHWS UK
YCTaHOBKOW HanpskeHnsi 6aTapel, ICTOYHUKOB NMUTAHWS M YCTPONCTB, OrPaHWYUBAIOLLMX HAMPSHKEHWE, Ha MaKcy-
ManbHOM YpOBHE B COOTBETCTBUM C pasaeniom 7, Toraa:

1) ANS UHAYKTUBHBIX U OMUYECKUX (PE3UCTUBHbIX) Lienei yMeHbLUAoT CONpOTUBIEHUe OrpaHUIUTESNIbHOTO
pesucTopa Ansa yBenuieHna Toka UCTbITYeMON Lieny Ao 3HaYeHus1, paBHOro 1,5-kpaTHOMY 3Ha4eHWI0 TOKa NOBPEX-
aenva. Ecnu koadduumeHT 6esonacHoctu 1,5 He MOXeT BbITb AOCTUMHYT Takum croco6oM, TO yBENMUYMBALOT Ha-
npsXeHue;
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2) ANst eMKOCTHBIX Liernei HanpshkKeHUe UCTILITYEMON Lenn yBeNUuMBaloT [0 3HaYeHUs1, paBHoro 1,5-kpaTtHo-
My 3Ha4eHUIo HanpsbkeHusi nospexaeHusi. Kak BapuaHT, koraa ¢ KoHgeHcaTopoM UCNonb3yeTca Henospexaae-
MbIA TOKOOTpaHUYUTENBbHBIA pe3uCTop, KOHAEHCATOp paccMaTpuBaloT Kak baTapeto, a Lenb — Kak OMUYECKY!HO.

Mpy McnonbL30BaHUM ANA OLUEHKU KPUBLIX U3 NpUiokeHnsa A (cM. pucyHku A.1 — A.6) unu Tabnuu A.1 nA.2)
cnegyeT NPUMEHsITb 3TOT XKe METOA;

b) ncnonb3osaHve 6onee nerko BocnnaMmeHAEMbIX UCTIbITaTENbHLIX CMecell B COOTBETCTBUM ¢ Tabnuueld 8.

Ecnun Heobxoaum koadpdurumeHT 6esonacHocTu 1,0, UCNONL3YIOT UCTBITATENBbHYH CMECh, YKa3aHHyto B Tab-
nue7.

10.1.5 UcnbiTaHus

10.1.5.1 O6Wwue nonoxeHus

MUcnbiTaHns Ha uckpobeaonacHOCTb AOKHLI MPOBOAUTLCA HA LENW B pexvumax, npeactasisiowmx Ham-
60orbLLYI0 ONMAacHOCTb BOCTIaMmeHeHus1. Tak, HanpuMep, A5 NPOCTbIX Lenei, KOTOpbIM COOTBETCTBYHOT NpUBEAEH-
Hble Ha pyucyHKax A.1 —A.6 KpuBble, Havbonee onacHLIMU ABNAOTCA UCTILITAHWUSA B PEXUME KOPOTKOrO 3aMblka-
Husl. [ins Bonee CnoXHbIX Lienei ycrioBUs MOTyT U3MEHUTLCSA, U UCNBITAaHNUS B PEXUME KOPOTKOrO 3aMblkaHus
MOryT OKa3aTbCs MeHee onacHbIMU. Hanpymep, Ans UCTOMHWUKOB NUTaHWUs CTabUNU3UPOBAHHLIM HANPSHKEHWEM U C
orpaHvuyeHMeM Toka Hambornee onacHele YCnoBusl 0O6bIMHO MMET MeCTO, Koraa NocneaoBaTenbHO € BbIXOA0M
UCTOYHVWKA MUTaHWS BKITIOYEH pe3UCTOp, OrPaHUYMBAIOLLMIA TOK A0 MaKCUMAanbHOTO 3Ha4YeHUS, KOTOPOe He Bbi3bl-
BaeT CHUXKEHWS1 HanpsbKeHUs!.

[1pwumeyaHun e — HennHerHbie NCTOYHUKN NUTaHWA TPeByIoT cneunansHOro paccMOTpeHUs. AnbTepHaTUBHBbIA
METO/ WUCMbITAHMIA HA BOCMNIAMEHEHNE NONyrnpoBOAHMKOBLIX Uenew nutanms (cMm. npunoxeHve H).

10.1.5.2 Lienu ¢ MHOYKTUBHOCTLIO M EMKOCThIO

Mpw cogepaHun eMKOCTU U UHAYKTUBHOCTU B LIeNU B OLiEHKE MO KpUBLIM Ha pucyHkax A.1 — A.6 moryT
BO3HWUKHYTb TPYAHOCTU, HANPUMep, Korda aHeprus, 3anaceHHas B KoHAeHcaTope, MOXeT YCUNUTb UCTOYHUK NhTa-
Hus apoccens. Ecnn obLwast HAYKTUBHOCTb MM €MKOCTb MO pesysibTatam OLEeHKN B COOTBETCTBUM ¢ TpeboBaHU-
amu pasgena 5 coctasnsieT MeHee 1 % OT 4ONYCTUMOrO 3Ha4Y€HUS NO KPMBLIM BOCMNaMeHeHWUS Unu Tabnuuam B
NpUNoXeHUn A, Torga MakcumasbHyHo JONYCTUMYIO EMKOCTb UIN MHAYKTUBHOCTb MOXHO NPUHATL paBHOW AOMyC-
TUMOMY 3HA4YEHUIO MO KPUBLIM Ha PUCYHKaX UIU Tabnuuam.

CooTBeTCTBUE Lieny TpeboBaHWSIM ONpeaensitoT OAHUM U3 cneayoLmnx MeToaoB:

a) ucnbelTaHe ¢ KOMBUHaL e eMKOCTN U UHAYKTUBHOCTHU;

b) Ans NMHeNHEBIX Lenel (c orpaHUY4eHneM akTUBHOrO Toka).

1 3HayeHus L, n C,, onpegeneHHble no KpMBbIM BOCMIamMeHeHns 1 Tabnuuam us npunoxeHus A, npume-
HSIHOT:

- Ans pacnpefeneHHoh MHAYKTUBHOCTU K EMKOCTU, HANpUMep, kak B kabene;

- ecnu L; BHelwHen Lenu (Ges kabens) B cymme <1 % L;

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

2 3navenus L u C,, onpegeneHHble No KpUBbIM BOCMNaMeHeH s 1 Tabnuuam 13 npunoxeHns A, 4OMKHbI
6bITb YMeHbLLeHb A0 50 %, ecnu:

- ecnu L; BHelHel Luenu (6e3 kabens) B cymme >1 % L;

- ecnu C; BHelwHel Uenw (6es kabens) B cymme > 1 % C,,.

YMeHbLlUeHHast eMKOCTb BHELWHe! Lernu (¢ kabenem) He gomkHa npesblwats 1 Mk® ansrpynn |, HAwn 1B n
600 mk®d ans rpynneb 11C.

3HaueHus L, n C,, onpedeneHHbIe No JaHHOMY MeToAy, He A0MKHbI BbITh NPEeBbILLEHbI NP CPaBHEHUN C
CYMMOW BCeX 3Ha4eHui L; nioc 3HavyeHuss MHAYKTMBHOCTU kabens B Lenn 1 cymMma BceX 3HaveHuin C; nnroc
3HaYeHUs eMKocTU kabensi CoOOTBETCTBEHHO.

10.1.5.3 Uenu c 3awutoii (Nepembl4Koit), LUYHTUPYHOLWEN LieNb Ha KOPOTKOE 3aMblKaHWe

Mocne Toro kak BbIXOAHOE HanpsikeHne ctabunmampyeTcsl, uenb AokHa 6biTb He crnocoBHa BbI3biBaTh
BOCMNaMeHeHuWe Npu ycrosusiX, ykasaHHbIX B pasaene 5, B anekTpoobopyaoBaHWm € COOTBETCTBYIOLLMM YPOBHEM
uenu. B gononHeHue K aToMy, eCnu BUA 3aLLMTLI OCHOBaH Ha cpabaTbiBaHWK 3aKopavuBaroLLei nepemMbIHkA npu
[ApYrMX HencnpaBHOCTSAX B Lienu, NPOXoAHas 3Heprusi NepeMblvki Bo BpeMsi cpabaTbiBaHUs He A0SKHA NpeBbl-
LaTe cneaytoLlyie sHavYeHs Ans COOTBETCTBYIOLLEeN rpynnbl 3nekTpoobopyaoBaHus:

-rpynnallC 20 mkx;
- rpynna lIB v rpynnsi I 80 mrx;
-rpynna llA 160 MkIx;
- rpynna | 260 mrx.
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MocKornbKy NCKpooBpasyroLLMii MexaHW3M He NprcnocobrneH Ans NPoBeaeHUa UCTILITAHWIA Ha UCKpobeso-
MACHOCTb 3NEKTPUYECKMX Lienel ¢ 3aLlLUTOM, LYHTUPYHOLLLER Liens Ha KopoTKoe 3aMblkaHuie, onpeaeneHne Bolae-
NVBLLeca B paspsae aHepriv NpoBodaT, HanpuMep, ocLMnnorpaduieckumm UsmepeHnsamu.

n punmMmedaHune — MeToa BbINOMHEHUs1 3TOFO MCMbITAHUSA M3MNOXEH B nNpunoxeHwmm E.

10.1.5.4 Pesynbrathl UCMbITAHWIA Ha UCKpoBe3onacHOCTb

BocnnameHeHue He AOMKHO NPOU3ONTH HY B OAHOV CEPUM UCTIbITAHWUIA U HW B OOQHOW ToYUKe, BolbpaHHoM ansi
UCTbITaHWIA.

10.2 TemnepaTypHble UCMbITAHUA

Bce gaHHble no TeMnepartypam AomKHbI 6a3MpoBaThCs Ha 3TalloHHOW TeMnepaType oKpyKaroLel cpefbl,
paBHoii 40 °C, unu Ha MakcMMansHo TemnepaTtype okpyxaroLer cpedbl, 0603Ha4eHHON B MapK1poBKe aNeKTpo-
obopyaosaHus. McnbiTaHys, 6asvpyroLimMecs Ha aTasfloHHO TemnepaTtype, MOXHO NMPOBOANTL Npy Nrobo Temne-
paType okpyxatoLLen cpeabl oT 20 °C Ao aTanoHHoW TeMnepaTtypbl. PasHoCTb Mexay TeMnepaTypoi okpyKato-
Lelt cpedbl, PY KOTOPOW MPOBOAST UCTILITAHWS, U 3TANOHHON TeMMepaTypoi HeobxoAMMO NpUBaBUTL K 3MepeH-
HOW TeMMepaType, eCiv TOMbKO 3NIEMEHT He UMeeT HeSMHeNHbIe TeMnepaTypHble XapakTepucTukin, Hanpumep 6a-
Tapew. Ecnv npeBbiLeHe TeMnepaTypbl U3MEPSIIOT NPU 3TaNOHHOM TeMnepaType oKpyXaroLlen cpefbl, To Npu
onpeaeneHuM TemnepaTypHOro Krnacca criegyeT UCnosb30oBaTh NONyYeHHOe 3HaYeHre.

TemnepaTypy MOXHO N3MepsiThb NtobbiM cnocobom. MiamepuTenbHbIii 3neMeHT He AoSKeH 3Ha4YUTeNbHO CHU-
XaTb U3MepsiemMyto TemnepaTypy.

JonycTuMbIM SiBRsieTCA cneayoLLmnii MeToa U3MepeHns MpeBblLLeHWs TemnepaTypbl 0bMoTok:

- U3MEPSIOT CONPOTUBNEHNE OBMOTKIM 1 PErMCTPUPYIOT TeMnepaTypy oKpyxatoLwel cpeapl;

- MPVKNaabiBaloT MCMbITaTeNbHbIA TOK UMK TOKU, U3MEPSIFOT MakcMMaribHoe ConpoTUBNeHue obMoTKU U pert-
CTPUPYIOT TEMMNEPATYPY OKpyXatoLLel cpedbl NPy N3MepeHusiX;

- paccunTbLIBAKOT NpeBbLILLEHNE TemnepaTypbl no dopmyne

t=Bk+t)-(k+ty), ®)

roe t — npesklleHye TemnepaTypsl, K;
r — conpoTueieHWe 0BMOTKM NpU Temnepatype okpyxatoLei cpeapl by, Om;
R — makcumanbHoe conpoTusneHue 06MoTKW Nocne NPUNoXeHUs UCTbITaTenbHOro Toka, Om;
t, — Temnepartypa okpyxarLLen cpeabl Npu nsmepeHusix r, °C;
t, — Temnepatypa okpyxaroLien cpegpl Npu nsmepeHusix R, °C;
k — BenuuvHa, obpaTHaa TemnepaTtypHoMy koaduumeHTy conpoTmneHnst obmoTku npu 0 °C, koTopas,
Hanpumep, Ans meau pasHa 234,5 K.
10.3 UcnbiTaHue aneKTpUYecKon NPOYHOCTU UIONALMUKN
UcnbiTaHne anekTpuyeckor NPOYHOCTU AOMKHO MPOBOAUTLCS MO COOTBETCTRYIoLeMY cTaHaapTy MOK.
Ecnu Takoro ctaHgapTa HeT, Heobxogumo UCNoNb30BaTh criedylowuii MeToq UcnbiTaHua. UcnbiraHus
AOIKHbI NPOBOAUTLCS NMepeMeHHbIM HanpshKeHWeM CUHycouaanbHoi chopMbl YacToTol oT 48 Ao 62 My, unn Hanpsi-
YX€HUEeM NOCTOSHHOrO TOKa, UMEIOLLIMM NyNbcaLumio He Beilwe 3 % 1 3HavyeHue, paBHoe 1,4 ykasaHHOro 3HaueHUs!
HarpspKeHWsl NepeMeHHOro Toka.
MCTOYHWK NUTaHWS AOMKEH UMETb MOLLIHOCTb, AOCTaTOMHYI0 AN NogAepXaHUs UCbITaTeNbHOro Hanpsbke-
HWS € y4eTOM Nto60ro BO3HUKAIOLLLETO TOKA YTEUKW.
HanpsbkeHue OOMKHO yBeNMuMBaTLCS MOCTENeHHO A0 YKasaHHOro 3HayeHus 3a Bpemsi He meHee 10 ¢, a
3aTeM noaaepXuBaTbCsl HEM3MeHHbIM B TeyeHne He MeHee 60 c.
MpunoxeHHoe HanpsPkeHe AOMKHO OCTaBaTbCA NOCTOAHHBLIM B TEHEHUE UCTIbITAHUIA, @ TOK He AOMKEH npe-
BbiLWaTh 3dpeKTMBHOrO 3HaueHUs1 5 MA B Nto60i NPOMEXYTOK BpEMEHU.
10.4 OnpegeneHue NapaMmeTpoB NPOU3BOSIbHLIX 3MIEMEHTOB NMUTaHUA
MapameTpbl anemeHTOB (6aTapeii) onpeAenaloT Ha 4eCATU HOBbIX MOMTHOCTbIO 3apsPKeHHbIX obpasuax. On-
pepeneHve napaMmeTpoB AOMKHO NPOBOAWUTLCA NPU yKazaHHOW MakcUMarbHOW TeMnepaType oKpyatoLLei cpe-
Abl UK JOMKHO BbITb OTHECEHO K 3TON TeMnepatype, Hanpumep 40 °C. Mpu HeobxoaMMOCTY NapameTpbl HyBCTBU-
TeNbHbIX K Temneparype aemMeHToB 1 baTapelt oMKHbLI oNpeaensTeest npu bonee HU3KUX TemnepaTypax, UTobbl
YCNOBUS UCTbITaHWI BbInM Hanbonee HebnaronpusiTHLIE.
Hawnbonee HebnaronpusiTHbIe 3Ha4EHWs NapameTpoB, He 0bsiI3aTenbLHO AN 0AHOIO U Toro e obpasua, nony-
YeHHble BO BpeMsl UcTibiTaHuii Ha 10 obpasuiax, AoMKHLI paccMaTpmBaTbLCS Kak TUNWYHBIE ANsl 3fieMeHTa.

48



rOCTP M3OK 60079-11—2010

10.5 UcnbiTaHnAa anemMeHTOB U 6GaTapen

10.5.1 O6Gwue nonoxeHun

o nposeaeHWA NOBLIX UCNbITAHWI Nepe3apsKaeMble 3NeMeHThb UK 6aTapen HyXXHO He MeHee ABYX pas
MOHOCTbIO 3apsanTL U paspsaunTe. Mpu BTOpol 1, ecnv aTo noTpebyeTcs, nocneayowmx paspsaakax Heobxogu-
MO y6eanTbCsl, YTO eMKOCTb aneMeHTa unn 6atapen HaxoauTcs B NpeAenax XxapakTepuUcTUK, ykazaHHbIX U3roTOBU-
Tenem, YTo rapaHTUpyeT NpoBeAeHNEe UCTbITAHWI Ha MONTHOCTLIO 3apsPKeHHOM dneMeHTe unu GaTtapee.

Ecnu npu ncnbitTaHnsix Heo6xoaMMo OCyLLIECTBNATL KOPOTKOE 3aMblkaHWe dfieMeHTa unv 6atapeu, To cob-
CTBEHHOE CONPOTUBNEHWE 3aKopauMBaloLLEel NepeMblUkM AOIMKHO 6bITh He Bonee 3 MOM 1nu nageHne Hanpsbke-
HUA Ha 3akKUMax MNOAKMNHOYEHHOW NepemMbldku A0SKHO BbiTh He Bonee 200 mMB nubo He Gonee 15 % ot 3AC
anemMeHTa. KopoTkoe 3aMblkaHWe He0bX0aNMO OCYLLIECTBNATL MakCUManbHO 61IM3K0 OT 3aXKMMOB 3rieMeHTa Unu
6arapew.

10.5.2 UcnbiTaHNA 3NeMeHTOB U 6aTapeil Ha yTeuKy 3NeKTponuTa

Oecate 06pasuos A0MKHbI ObITb NOABEPrHYTHI HAMBOEe XEeCTKUM U3 CReAYHOLLMUX UCTILITAHWUIA:

a) KOPOTKOMY 3aMblKaHWIO 4O MOSHOV pa3pAOKU aniemeHTa unv 6atapeu (He NpUMeHsieTcs ANs YPOBHS UC-
Kpobe3onacHoW Lenn «ic»);

b) nponyckaHuto BxogHOro nnu 3apsgHoOro TOKoB B Npeaenax, PeKoMeHA0BaHHbLIX U3rOTOBUTENEM;

c) 3apsgy 6aTapen B COOTBETCTBUM C MHCTPYKLIMEN M3rOTOBUTENS C OAHUM NOSTHOCTLH0 pas3psKEHHbLIM UMK
noBpeXXaeHHbIM NepenontoCoBKON 3NEMEHTOM.

MpuBeaeHHbIE BbilLe peXnUMbI UCTIbITAHWI BKITloYatoT B cebs nobyto nepenoniocoBKy Npu 3apaake, UMeto-
LLYIO MECTO B CAy4aaX, OroBOpeHHbIX B 5.2 1 5.3. OHW UCKMo4aloT UCNONb30BaHWE BHELLHEro 3apsiAHOro yCT-
pOWCTBA C 3apsAAHLIMUN XapakTepUCTUKaMK, NPeBbILLAIOLLIMMU PEKOMEHA0BaHHbIE N3rOTOBUTENEM 3NieMeHTa Unu
GaTapen.

Mocne BbINONHEHUA YKazaHHBIX UCNbITAHWUIA UCTIbITYeMble 06pasLibl A0MKHbBI BbITb MOMELLEHbI HE MeHEe YEM
Ha 12 4acoB Ha Kycok MpomokaTesnibHoln 6yMmary Takum obpasom, 4Tobbl coeauHEHUs Kopryca, HanpuMep Mecta
YNNOTHEHWS, BblIM PacrofoKeHb! BHU3Y UNW YyCTAHOBIIEHbI B COOTBETCTBUW € YKa3aHUAMU nsrotoButens. Mo okoH-
YaHWM NCMbITaHWIA Ha MPOMOKaTeNbLHO Gymare Ui BHELLHWX MOBEPXHOCTSAX UCMIbITYEeMbIX 06pasLoB He AOMKHO
6bITb BUAMMBIX CefoB anekTponuta. Ecnu ncnbitelBanuch repMeTU3vpoBaHHbIE 3N1EeMeHTbI Unu baTapeu, To nx
npoBepKa Mo OKOHYaHWU UCTIbITaHUA He JOMKHA BbISIBUTL NOBPEXAEHUS, KOTOPbIe MOrY Gbl HAPYLLUTL COOTBET-
cTBUe TpeboBaHuaM 7.4.2.

10.5.3 BocnnameHeHue BcneacTBue UCKpPbl U NpeBbilleHUs TeMnepaTypbl NOBEPXHOCTU 3/1IeMeH-
ToB U GaTapen

Ecnv 6aTapes cOCTOMT 13 HECKOMBKUX OTAENbHbIX 3eMEeHTOB U 6aTapell MeHbLUero pasmepa, o6beau-
HeHHBbIX B 3aKOHYEHHYH KOHCTpYKLMIO ¢ cobrntogeHnem TpeboBaHuiA k pazgeneHnto u apyrvx TpebosaHuin JaHHOro
cTaHgapTa, TO Npy NpoBeaeHUN CNbITaHNIA Kaxkablid aneMeHT 6aTapen 40oMKEH paccMaTpUBaTLCS Kak OTAeNbHbIA
aneMeHT. VcknodeHne cocTaensatoT cneunanbHO CKOHCTPYpoBaHHbIe 6aTapen, Ans KOTOPbIX MOXET BbITb A0Ka-
3aHa HeBO3MOXHOCTb KOPOTKOro 3aMblKaHUs Mexay anemMeHTaMmu, a oTkas noboro anemMeHTa JOMKEH paccMaTpu-
BaTbCS Kak 04HO noBpexaeHne. B 6aTapee, He NOMNHOCTHIO M30IMPOBAHHOM, CUATAOT BO3MOXHBIM NOBPEXaeHne
Ha KOPOTKOe 3aMblKaHNe Mexay ee BHELLHUMM BbIBOAAMM.

OnemeHThl 1 6aTapen, oTBevatoLue TpeboBaHusaM 7.4.9, AOMKHbI UCTILITLIBATLCS M OLEHUBATLCA Clledyto-
LM oBpasom:

a) OLeHKy UK MCMbITaHWS Ha BOCTITaMeHeHWe UCKPOIA criedyeT NpoBoAWTb Ha BHELLIHWX BbIBOAAX a/leMeHTa
wnv 6aTapeun. Ecnu nocnegoeatenbHO € 3N1EMEHTOM UM 6aTapeeit BKITHOYEHO TOKOOTpaHWIUTENIbHOE YCTPOWCTBO
W UX coeiHeHWe oTBeYvaeT TpeboBaHWAM 6.6, UCMbITaHWS UK oLeHKa A0MKHbI MPOBOANTECS € YYETOM 3TOMO
YCTPONCTBA.

Ecnuv anektpoobopyaosaHie COAePXNUT a1eMEHTbI, KOTOPbIE He A0TKHbI 3aMEHSATLCS BO B3PbIBOOMACHOM
cpefie, UCTbITAaHWE UCKPOBOro pa3psiaa Ha BblBoJaxX eAWHWYHOrO a/ieMeHTa He NpoBOAUTCSA MpY YCMOBUMW, YTO
MaKcMMarbHOe HarpsikeHe XonocToro Xxoaa eAMHUYHOro afnemeHTa — mexee 4,5 B.

Ecnu BHyTpeHHee conpoTusreHve anemeHTa unu 6atapen 4omkHO BbiTb BKINOYEHO B OLIEHKY UCKpo6eso-
MacHOCTW, AOMKHO BbITb YKa3aHO MUHUMaNbHOE 3HaUYeHWe 3TOro ConpoTUBneHusl. B ansTepHaTMBHOM crydae,
€Cnu M3roToBUTESb 3/1eMeHTa/baTapen He MoXeT NOATBEPANTL MUHUMATIbHOE 3HaYeHWE BHYTPEHHEro CONMpPoTUB-
NeHus, ucnblTaTenbHasi opraH13aLyWs AoMKHA UCTIoNb30BaTh AJ18 onpedesieHnst BHYTPEHHEro ConpoTUBNEHWS Han-
6onee HebnaronpuATHOE 3HaYeHNe ToKa KOPOTKOrO 3aMbIKaHWS! U3 Pe3yNnsTaToB UCTbITaHMA 10 0bpasLoB aneMeH-
Toe/GaTapei, NpUHSB AN onpeaeneHnst BHYTPEHHEro CoNnpoTUBIEHNSI MaKCUMaribHOe 3Ha4YEHNe HanpsiXKeHUs! Xo-
NOCTOro Xxoaa B cOOTBETCTBMM € 7.4.3.

MpumevyaHune 1— HekoTopbie TMMbI SMEMEHTOB, HANPUMEP HUKENb-KAAMWEBbLIE, MOTYT UMETb MakCcMmarb-
HbIli TOK KOPOTKOIO 3aMbIKaHWsl NPU TemnepaTtypax HWKe HOpMalibHOW TEMMNepaTypbl OKpyXatowWwen cpeapl;
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b) SnemeHTbI AorKHbI BbITh UCTLITAHBI NPY NGO TeMnepaType B Npeaenax 3Ha4eHuin Mexay naéopatop-
HOW TemrepaTypo okpyxatoLLei cpeabl U 3a4aHHON MakcumanbHO TeMnepaTypoli OKpyXxatoLwel cpeabl, KOTo-
pas faeT camble HebnaronpusiTHble ycrnosus, MonyyeHHble pesynsTaTthl 40MKHbI UCMOb30BaTLCA Cpasy NpK oUeHKe
TeMmnepaTypHoro kriacca. MNpn MoHTaxe 31eMeHTOB A0MMKHO MOAENMPOBATLCA TEMNOBOE BO3AEWCTBUE UX 3aaaH-
HOro pacrnonoXeHusi B 3aKkoHYeHHOM obopygoBaHuu. B kauecTBe 3HaueHWs1 TeMnepaTypbl NPUHUMAKOT MaKcu-
ManbHoe 3HavyeHue, U3MepeHHoe Ha BHellHel obonoyke kaxgoro aneMeHTa unu 6atapen. Ecnu yctaHoBneH
BHELLHWI KOXYX, TO TeMnepaTypy U3MepsitoT Ha CThIKe KOXyXa U MeTannnyeckon NoBepxXHOCTU dfeMeHTa Unu
obpasLa.

MakcumaneHasi TemnepaTtypa NoBepXHOCTU AoMKHA onpeaensaTsCsa creayowmm o6pasom:

- ANs uenen ypoBHel «ia» U «ib» BCe BHELLHWE MO OTHOLLEHWIO K 3fieMeHTY unu batapee TOKoorpaHUIMTESb-
Hble yCTpoWCTBa credyeT 3aMKHYTb. MIcnbiTaHne NPoBOAST Kak € BHYTPEHHUMIM TOKOOTPAHUUNTENbHBIMU YCTPOW-
CTBaMu, Tak W npu nx 3akopadusaHuy, Ha 10 anemeHTax unu 6atapesx B kaxxgom cnydae. OT usrotosutens
anemeHTa Unu 6atapen AoMKHbI GbITb NonyyveHsl 10 06pasLoB ¢ 3aKOPOYEHHLIMM BHYTPEHHUMU TOKOOrpaHUIu-
TernbHLIMW YCTPOCTBAMU BMECTE CO CrieLnanbHbIMU MHCTPYKLIMSIMU UMY NpegocTepekeHnsIMn, HeobxoanmMbimMu
Ans nx 6e3onacHoro Ncnonb3oBaHKs U UCNbITaHust. ECiiu BHYTpeHHee ToKoorpaHUUMTensHoe YyCTPOMCTBO 3aLum-
LaeT OT BHYTPEHHWX 3aMblkaHWiA, ero Heobxoaumo yaanute. OgHako Takve ycTpoiicTBa HEOBX0ANUMO yumnTbIBaTb
TONbKO ANA YPOBHS 3aLLuUThI «ibx.

MpumMmeuvanue2—Tlpn yTeuke aNeKTPONUTa NPU UCTILITAHWAX CredyeT Takke yunTbiBaTb TpeboBanua 7.4.2.

MpumedaHue3— [pu onpegeneHnn makCcMmManbHON TEMMNepaTypbl NOBEPXHOCTU GaTapen, COCTOsAWEN n3
HEeCKOIbKUX SNEMEHTOB, ECINU 3NEMEHTHI COOTBETCTBYIOWLMM 06pa3oM pasgeneHbl mexay coGoN, TONbKO OAWH 3NEMEHT
AOMmKeH ObiTb 3aKOPOYEH B AaHHbLIM MOMEHT BPEMeHW ANA ONpPefeneHnsi MakcMMarbHOW TeMnepaTtypbl NOBEPXHOCTK.
(OT0 OCHOBaHO Ha TOM, YTO KpalHe ManoBepoATHO, YTOOLI NPOM3OLINO KOPOTKOE 3aMblkaHue Gonee Yem ogHOroO ane-
MeHTa OHOBPEMEHHO);

- AN Lenei ypoBHsI «ic» MakcMmarbHy TeMrnepaTtypy NOBEPXHOCTU onpeaensitoT NyTeM nposeaeH s uc-
MbITaHWS B HOPMasbHbIX YCIOBUSX akcnnyaTauum 6e3 yaaneHus Bcex 3alUTHbIX YCTPOWCTB.

10.5.4 UcnbiTaHne nop AaBneHMeM ob6onoyku 6aTtapen

MaTb obpasLor obonoukn Gatapen NCnbITLIBAKOT NOA AaBNeHVWeM Ansi onpeaeneHns gasneHua cobpoca.
HaBneHve npuknageliBaroT BHYTPY 000I04KM 1 MOCTEMNEHHO YBEIMYMBALOT, NMoKa He npousonaeT copoc. Makcu-
ManeHoe gaeneHne cbpoca pernctpupytoT. OHO He AomkHO npesbiwaTh 30 kMa.

MakcumansHoe 3aperncTprpoBaHHoe AaeneHre cbpoca npunaratoT kK 06pasuy o6ono4ku 6atapeu B Teue-
Hue He meHee 60 c. Mocne ncnbiTaHus obpasel, AoMKeH NPOTW BU3yanbHbIi ocMoTp. O6paseL, He AoMKeH MMeTb
BUAUMBIX MOBPEXAEHWUIA UM OCTATOYHON AedhopmaLinm.

Ecnu 3a3opbl BHYTpr 060n0uKM GaTapen COOTBETCTBYIOT 3HAaYEHWUAM U3 TaBGNULbl 5, UCNbITaHWe AaBNEHUEM
obpa3La, KoTopbI NpoLUen UcMbITaHWe Ha TennocTtolikocTs no M3OK 60079-0, He TpebyeTcs. Ecnu 3a3op Ha neyart-
Hov nnaTte B c6ope BHYTPW 060M04K/ COOTBETCTBYOT 3HAUYEHUSM U3 NpUNoXeHus F, HeobxoanmMo NpoBeCTU UCTbI-
TaHWe gasneHneM Ha obpasLe, KOTopbIiA NpoLLen UCMNbITaHWe Ha TEMNOCTOMKOCTb, U AONONMHUTENLHO, ECNU 3TO
repeHoCcHoe YCTPOWCTBO, NMPOBECTH UCMbITaHWe cbpackiBaHeM no M3K 60079-0.

10.6 MexaHu4eckue UcNbITaHUSA

10.6.1 3anuBoYHbLIA KOMNayHA

Mpwv UcnbITaHWM NEepNeHANKYISIPHO NOBEPXHOCTU 3a5TMBOYHOTO KOMMayHaa C MOMOLLLIO KPYTIoro Metasnu-
YeCcKoro CTEPXKHSA AnameTpom 6 MM C riiagKkMM NiIoCKUM KOHLIOM B TedeHre 10 ¢ goskHa ObiTb NpunoXxeHa cuna
30 H. B pesynbTaTte UChbITaHUA He A0MKHbI HabnogaTbest NoBpeXaeHWs, ocTaTouHas Aedhopmanms Unu nepeme-
LeHUs komnayHga Gonee Yem Ha 1 MMm.

Ecnv 3anunBo4HbIil kOMNayHa MMeeT CBOOOAHYO NOBEPXHOCTL, TO HE06X0AMMO rapaHTUPOBATb, YTO OH SIB-
NAETCS NPOYHBIM, HO He XpYnKMM. MoBepXHOCTL KoMNayHaa Ao kHa noaBepraTscs UCMbITaHWo Ha yaapoCcToi-
kocTb no MK 60079-0 ¢ BeicoTol copackiBaHus h, ykazaHHOW B cTon6Le a) TabnuLpsl Mo UCMbITaHWSAM Ha yaapo-
cToikocTe MOK 60079-0.

10.6.2 UcnbiTaHUs NpefoxpaHUTenen ¢ 3aNMBKON KOMNayHAOM

Ecnu HeoBxoanma 3anuveka npegoxpaHuTenein kKoMnayHaoMm 1 sanmneka MOXeT NonacTb BHYTPb Npedoxpa-
HUTENs U HapyLWnTL 6e30MacHOCTb, HE0BX0AMMO BhIMOMNHWUTE CledytoLLee UcnbiTaHue Ha NATU o6pasLax Kaxaoro
npegoxpaHUTens 4o 3anmnBku.

UcnbiThiBaeMble 06pasLibl ¢ UcxoaHoR TemnepaTtypold (25 £ 2) °C HeobxoayMo MIHOBEHHO NOrPY3nTh B BOAY
¢ TemnepaTtypoii (50 + 2) °C Ha rnybuHy He MeHee 25 MM Ha 1 MUH. YCTPORCTBa CUMTAOTCA YAOBIETBOPSAOLLMMUA
YCINOBUSIM UCNLITAHWS, €CINU BO BPEMSI UCTbITaHKS 13 06pasLia He BbiAeNstoTCsA My3blpbKA.
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B anbTrepHaTMBHOM cryyae UcnbiTaHWe NPOBOASAT NpY NpoBepke NATK 06pasuoB NpegoxpaHUTens nocne
repmeTusaumm, YTobbl UCKIMIOYMTL NoNagaHue KoMnayHaa BHYTPb.

10.6.3 Meperopoaku

Meperopoaxn A0KHBI BblAepXKUBaTh MUHUMAanbHoe ycunue 30 H, npunoxeHHoe TBepabiM UCTbITaTeNbHbIM
cTepxHeMm guameTtpom (6 + 0,2) MMm. Ycunue npuknagsiBaoT NPUMEPHO Mo LEeHTPY Neperopodku B TeHeHne He
meHee 10 c. He pomkHo 6biTb AedopMaumm neperopofdku, kotopast Morna 6bl HapyLWwWTb ee NPUrogHOCTL ANst
nocneayowero UCnosb3oBaHus!.

10.7 UcnbiTaHuA uckpobe3zonacHoro anekTpoobopyaoBaHus, coaepallero Nnbe3oanekrpuyeckue
yCcTpoucTBa

MN3mepsatoT eMKOCTb YCTPOCTBA U HanpsbkeHue, BO3HUKaloLLee B HeM, Korga AOCTYMHYHO NpU aKcniyaTauum
YyacTb 060pya0BaHNSA UCTILITLIBAIOT YAAPOM B COOTBETCTBUM C MApameTpamu, npueeaeHHbLIMA B Tabnuue no ucnbi-
TaHWAM Ha yaapocTonKocTb (rpada «Bbicokas» ) no M3K 60079-0 npu TemnepaTtype (20 + 10) °C ¢ ucnonsaosaHu-
eM ucnblTatensHoro o6opyaosaHus no npunoxenuto C M3K 60079-0. MpuHumaeTca 6onee BbICOKOe 3HaYeHne
HanpskeHUs U3 ABYX UCTIbITAHWIA Ha ogHOM obpasue.

Ecnu uckpobesonacHoe anekTpoobopyaoBaHue, cogepxallee nbe303neKTpuieckoe yCTpoicTBo, Npeaox-
paHeHo OT NPAMOro MeXaHW4eCKoro BO3AeNCTBUS, UCNbITLIBAIOT YAApOM NpeaoXpaHUTeslbHoe YCTPOCTBO Npu
pacnonoxeHun uckpobesonacHoro anekTpoobopyaoBaHWA U NPegoXpaHUTENBHOTO YCTPOWUCTBA B MONOXEHWM,
npeaycMoTPeHHOM U3roToBUTENEM.

MakcumanbHas aHeprusi, HakomneHHasl eMKOCThIO KpucTarnna npy MakcumanbHOM U3MepeHHOM Hanpsike-
HUW, He AOIMKHA NpeBbILLIATh Ars aNneKTpoobopyaoBaHUS:

- rpynni | — 1500 mk[xK,
- noarpynnsl lIA — 950 mkIx,
- noarpynnel 1B — 250 Mk,
-noarpynnsi 11IC — 50 mKK.

3alluTHble YCTPOMCTBA, OrpaHUYMBalOLLME BhiAENEHUE 3arMaceHHOW Nbe303M1eKTPUYECKUM YCTPOUCTBOM
3HepruK, He AOMKHbBI paspyLluaTbesi NPy yaape U TEM caMbIM HapyLLaTb BUA B3pbIBO3aLLUTHI.

Ecnu nckpobezonacHoe anekTpoobopyaoBaHue Heo6xoaMMO 3aLLUUTUTE OT BHELLUHErO MEXaHWYECKOro BO3-
AeiicTaus, 4To6bl HE AOMYCTUTL NPEBLILLIEHUS YKa3aHHbIX 3HAa4YEHUI yaapHOW aHeprum, Homep cepTudiukaTa Ha
anexkTpooGopyaoBaHue JoKEH cogepkaTh 3HaK «X» cornacHo TpebosaHnamM k Mapkuposke MOK 60079-0. Cnie-
LvanbHble TpeboBaHWs MPUMEHEHWS, NepeqncneHHble B cepTudukaTe, AoMKHbI coaepxaTb NoapobHble TpeboBa-
HWS1 K yCTaHOBKe.

10.8 TunoBble UCNbITaHUA AUOAHBLIX 6apbepoB U WYHTOB 6e30nacHOCTU

Bapbepbl 6€30MacHOCTU UMK LYHTBI AOMKHBI BbiAEPXKUBaTL BO3AEUCTBUE NEPEXOAHBIX MPOLIECCOB, YTO
noATeepXaaeTcsi UCMbITaHUSIMU UX 3IEMEHTOB.

PesuncTopbl, cuMTatoLLMecs HenoBpeXxaaeMbIMu, 4OMKHEI PaCCMaTPUBATLCA Kak BbiaepXusatoLLme nobble
nepexoAHble NPoLecChl, BO3MOXHbIE A5 yKa3aHHOro NCTOUHUKA NMUTaHNS.

Ovogel (NpU MUHUMAnNBLHON TeMMepaType oKpyXatoLLei cpedbl) 4OMKHbI BblAEPXUBATL TOK, 3HaYEHUE KOTO-
poro onpegensietcs AefieHWeM amMnnUTyaHOro 3HaveHust HanpsbkeHns U, Ha cyMMapHoe 3HavyeHue conpoTuBIie-
HWIA NMpeaoXpaHWUTenNs 1 HemoBpeXaaeMoro pe3ncTopa, eCh OH BKITHOYEH NocneaosaTesibHO ¢ NpeaoXpaHUTenem.
MpoBepKy BbIMNOMHEHWS yka3aHHOro TpeboBaHUs ocyLLeCTBAAOT Mo no cneundukalum nsrotosutens, nmbo no
pesynbTatam ykasaHHbIX HVKe UCTbITaHWIA.

K anody kaxagoro T1na B npsiMoM HanpaeneHwun (ans ctTabunuTpoHoB — B oGpaTHOM HanpaBneHnn) Heo6xo-
AVMO NPUNOXKNTb NATb MPSAMOYTOSbHBIX MMMYSIbCOB TOKa ANIMTENbHOCTHH0 50 MKC KaXabIli, TOBTOPSIEMbIX C UHTEP-
Barnom 20 mc. AMINUTyda uMnysbca AoMMKHa PaBHATLCA aMNIIUTYAHOMY 3HauYeHWo Hanpsxkerus U,,, aeneHHomy
Ha 3HaYeH1e CONPOTUBNEHNS NMPegoXpPaHUTENs! B XOI04HOM COCTOSIHUM MPY MAUHUMaNbHOR TeMnepaType oKpyKa-
toLLiel cpeabl (NNHC ConpoTMBIIeHUe NOCNeAoBaTENLHO BKNOYEHHOO peancTopa npu HanuymMm ero B Lienu). Ecnn
AaHHble N3roTOBUTENS MOKa3bIBatoT, YTO NpedpaspbiBHOE BPEMSI MPeaoXpaHnTenNs npy aTom Toke 6onblue 50 Mkc,
LUMPUHY MMMNYNbCa CneayeT M3MeHUTb, YToOLI peanu3oBaTh AeicTBUTENbHOE Npedpa3pbiBHoe BpeMsi. Ecniv npea-
paspbIBHOE BPEMS HE MOXET ObITb MoSyYeHo U3 A4aHHbIX M3roToBUTENS, criegyeT ucneitats 10 npegoxpaHnTeneit
MpW pac4eTHOM 3HaYEHWNM ToKa AN U3MEPEHWUS COOTBETCTBYHOLLLEro eMy Npeapa3pbiBHOro BpemeHu. MonyveHHoe
3HayeHuWe cregyeT UCMoNbL30BaTh B Criyvae, ecriv OHo npesbiwaeT 50 MKc.

HanpspkeHune Ha gnoae A0KHO N3MEPATHCSA A0 U NOcne 3TUX UCNbITaHWA Npy UCnblTaTeNbHOM TOKe, yKa-
3aHHOM W3roToBUTENEM aneMeHTa. MiamepeHHble 3HauyeHWs HanpsXkeHWst He JOMKHbI oTnndaThest Gonee yemM Ha
5 % (3HaveHve 5 % BktovaeT B cebsl NOrpeLLHOCTU UcnbITaTenbHoro o6opyaosaHus). HambonbLuee 3HaueHne
HanNPsHKEHWs1, OTMEYEHHOEe BO BpeMsi UCTbITaHUIA, AOMKHO UCMOSb30BaTLCS KaK aMniMTygHoe ANs cepu UMMy b-
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COB, MpUKaabIBaeMblX, Kak ykaszaHo Bbllle, K toboMy MosynpoBOAHWKOBOMY YCTPOWCTBY OrpaHMYeHUst Toka.
Mocne wcnbITanWin 3TW yCTpoCTBa crefyeT CHOBa NPOBEPUTL HA COOTBETCTBUE cnelndunkaLm M3roToBUTeNs.

UT0bbI NOKasaTk NPUrogHOCTL BCEro psida 3genuii, IPon3BoaMMbIX KOHKPETHLIM U3roTOBUTENEM, HEODXO0-
AMMO UCnbITaTb MNPY AaHHOM HanpshKeHUW TONBKO TUMYHLIA oBpaseLl.

10.9 UcnbiTaHna kabens Ha pacTshkeHue

WcnbiTaHus cnegyeT NpoBOANTL CeaytoLnm obpasom:

- K kabento HeobxoANMO NPUNOXKUTL MUHMManbHOe pacTsareatoLlee ycunuve 30 H B HanpaeneHnu ocu ka-
6enbHoro BBoAa anekTpoobopygoBaHus B TeHeHne He MeHee 1u;

- fonyckaeTcs cMeLleHre 06orno4kn kabens, Ho He AoMKHO HabnogaTeCcs BUAUMOro CMeLLEeHUs! BbIBOAOB;

- AaHHOE 1CMbITaHWe He JO0MKHO NMPUMEHSATLCA K OTAe bHbIM MPOBOAHMKAM, KOTOPbLIE NOAKMOUEHbI MOCTOsIH-
HO 1 He ABMSATCS YacTbto kKabens.

10.10 UcnbiTaHuAa TpaHcopMmaTopoB

TpebosaHwe k 6e3onacHoMy aneKkTpuyeckoMy pasgeneHuto 6yaeT BeiNonHeHo, ecrnu TpaHcdopmaTop npoii-
AeT KOHTpOrbHOe UCMbITaHNe, yKazaHHOE HKe TUMOBOE UCTIbITaHUE 1 3aTeM BblAEePXKUT UCTIbITaTe lbHOe Hanpshxe-
Hue (cm. 10.3), pasHoe 2U + 1000 B unn 1500 B (U — camoe BbiCOkOoe HOMUHaMbHOe HanpskeHue noboit
ncneiTyemMon o6MOTKK), B 3aBUCUMOCTHY OT TOTO, Kakoe 3HadeHve BosbLue, Mmexay nrobol 0bMoTKoi (0bMoTkaMu),
nuTaroLen (nMTaroLLMMm) nckpobesonacHble Lenu, 1 BCeMU ApYrMMn 0BMoTKamu.

BxoaHoe HanpsieHve ycTaHaBnMBaoT No HOMUHANBLHOMY HanpsikeHUo TpaHcopmaTopa. BxoaHol Tok

[OrmKeH 6biITb yeTaHosneH Ha 1,7 1, 0% npefoxpaHUTens unu fomkeH 6bITh paBeH MakcuMansHoMy Henpe-

PLIBHO MPOTEKAOLLEMY TOKY, KOTOPbIA MOXET NPOXOANUTL Yepes aBToMaTUYeCK1iA BbIKIoYaTesb, He Bbl3biBas ero
cpabaTblBaHWS NpK YBENUYEHUN HArpy3Kku Ha BTOpUYHble 06MOTKW. Ecnv yBenvnieHne Harpyski orpaHM4eHo Bos-
HUKHOBEHWEM KOPOTKOro 3aMblKaHWs Ha BCEX BTOPUYHBLIX 0BMOTKaX, UCNbITaHWe crnedyeT NpoaomMKUTb ¢ HOMU-
HarnbHbIM BXOAHbIM HaNpsKeHWeM 1 MakcumarbHbIM BXOAHbIM TOKOM, NMoSyYeHHbIMA B 3TUX YCNOBUAX.

McnbiTaHre NpoBogsiT He MeHee 6 YacoB Unu Ao cpabaTtbiBaHUA HEBO3BPATHOMO TEMSIOBOIO pacLiennsALLero
ycTpoicTaa. lMpy cnonb30BaHWK TENSIOBOMO pacLensoLEro ycTpocTea ¢ aBToMaTUHMECKUM BO3BpaTOM BpeMS
UCMbITaHUS AOSTKHO BbITh He MeHee 12 Yyacos.

[nsa TpaHcdopmaTopos T1na 1 u 2a) TemnepaTypa 06MOTKM He A0MKHa NpeBbILaTh A0NYCTUMOE 3HaYeHNe
Ans AaHHoro knacca nonsauuv no M3K 60085. Temnepatypy 06MoTkM nsmepsiioT B cooTBeTcTBum ¢ 10.2.

[ns TpaHcchopmaTopos TUNa 2b), ecnn HeobxoaMMa U3ONALIMS OT 3eMNM 0BMOTOK, UCTMOSb3yeMbIX B UCKPO-
6e3onacHow Lenu, NpumeHsieTcs ykasaHHoe Boille TpeboBaHue. OaHako, ecrnv u3onsuus oT 3emnu He TpebyeTcs,
TpaHcdopMaTop cuuTaloT NpoLLeALIMM UCTIbITaHWe, eCIU OH He BOCTINTaMEHMUIICS.

10.11 UcnbiTaHMA onTUYECKUX pasgenuTernbHbIX YCTPOUCTB

10.11.1 O6wume TpebGoBaHuA

[aHHble ucnbiTaHs NPOBOAST, €CNK ONTUYECKWe pasgenuTenbHble YCTPOWCTBA UCTONb3YHOT U151 pasaerne-
HUA UckpobesonacHbIX U UCKPOONACHLIX Liene 1 OHWU He OCTaTOYHO 3aluMLLeHbl OT Neperpy3sky BHELLHUMK 3a-
LLIMTHBIMW KOMNOHEeHTamu (cMm. 8.8.2).

O6pa3supl A0MMKHbI ObITh UCTbITaHbl B cooTBeTcTBUM ¢ 10.11.2 11 10.11.3.

10.11.2 TennoBasi 06paboTka, UCNLITAHUA Ha 3NEKTPUUYECKyIO NPOYHOCTbL U Kap6oHU3aLuIo

MakcumanbHas Temnepatypa, UsmepeHHasi Ha NPUEMHOI CTOPoHe M Ha NepeaatoLLell CTOpoHe, AoMkHa
6bITb ONpeaeneHa Npy neperpyske ycTpoicTs. 3aTem 0bpasLibl A0KHbI ObITh NOABEPrHyThHI TEM0BO 06paboTke
U UCNbITAHUAIM Ha SNEKTPUYECKYIO0 MPOYHOCTb. 3aTem A NpoBepku 0bpa3oBaHUsl BHYTPEHHUX MyTel YTeUKu
MPOBOAAT UCMbITaHWE Ha KapboHU3aLmIo.

10.11.2.1 UcnbiTaHue Ha neperpysKky Ha NPMEMHON CTOpOHe

[aHHoe ucnbiTaHWe NpoBOAAT Ha NATU obpasuax.

MepepatoLLias cTOpoHa ONTUYECKOrO pacnpeaenuTenbHOro yCTpoicTBa AomkHa paboTaTb ¢ HOMUHANBHBIMU
3HayeHUsIMK Harpy3ku (Hanpumep, I = Iy).

MpremHas ctopoHa formkHa paboTaThb € yCTaHOBNEHHOW MOLLHOCTBIO (HanpyMep, Mexay TOKONPUEMHUKOM
1 u3nyyaresnem), Kotopasl He 4OSKHA NMOBPeXAaTk KOMMOHEHTbI. [laHHble 3HaueHUst 4OMKHbI BbITh ornpeaeneHbl
npy NpeasapuTesibHbIX UCTILITAHUAX UMK B3ATHI U3 crieLmdukaumu.

Mocne gocTkeHnst TepMUYECKOro paBHOBECUS A0SKHA BbITb yBeNnyeHa MolHocTb. Mocne nosTopHoro
AOCTWKEHUSI TEPMUYECKOro paBHOBECUSI MOLLHOCTb [IOMKHA YBENMUMBATLCS CTyNeH4aTo, noka He byaeT Tepmu-
YecKoro paBHOBECKS U Tak ganee, noka NnpuemHbIi NonynpoBoaHVK He ByaeT nospexaeH. 3To orpaHuunT unu
3HaYUTENbLHO CHUSWUT pacceBaHWe MOLLHOCTH.
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[o nospexaeHnsi npueMH1Ka HeobXoANMO 3aperncTpypoBaTb MakCUMasbHYH TeMnepaTypy NOBEPXHOCTH
NpUeMHOI CTOPOHbI ANs Kaxaoro obpasua BMecTe ¢ TemnepaTypoii okpyxaloLei cpeabl.

10.11.2.2 VcnblTaHne Ha Neperpysky Ha nepeaaoLLei CTopoHe

[aHHoe ncnbiTaHe NpoBOAAT Ha NATU obpasuax.

MpreMHas CTopoHa ONTUYECKOTO pacnpeaesnTensLHOro yCTpocTBa pabotaeT Npy HOMUHAIBLHBIX 3HAYEHUSIX
HanpskeHWs 1 Toka (Hanpumep Ve g, Ic).

MepeaatoLlan cTopoHa AoIDKHA paboTaTh € yCTAHOBIIEHHOW MOLLHOCTbLIO (MeXAY TOKONPUEMHUKOM U U3ny-
yaTenem), KoTopas He AOMKHA NOBpeXAaTb KOMNOHEHTLI. [JaHHble 3HavYeHUs AOMMKHbI BbITh onpeaeneHs! Npu
npeasapuTenbHbIX UCALITAHUAX UK B3ATbI U3 cneupdmrkaumm.

Mocne AoCTWKeHNst TEpMUYECKOro paBHOBECUS A0SKHA BbITb yBenunyeHa MoLLHocTb. Mocne nosTopHoro
AOCTUXKEHNS TEPMUYECKOTO PaBHOBECUSI MOLLIHOCTb IO/KHA YBENUUMBATLCA CTYNeHYaTo, noka He byaeTt Tepmu-
YecKoro paBHOBECUS U Tak Aanee, Noka nepeaaroLLuii nonynpoeogHWK He 6yaeT noBpexaeH. 3T OrpaHuuuT unu
3HaYUTENBbHO CHU3UT pacceBaHWe MOLHOCTH.

[o nospexaeHusi nepegaryvka Heo6XoaNMO 3aperncTpMpoBaTth MakcUMarbHYIO TeMrepaTypy rnoBepxHoc-
TW NepearoLLelt CTOPOHbI ANns Kaxaoro o6pasiua BMecTe ¢ TemnepaTypol oKpyxaroLel cpefpl.

10.11.2.3 Tennosasi 06paboTka 1 UCNbITaHWE NPOYHOCTU SNEKTPUYECKON U30MNSALUM

Bce 10 o6pa3suos, ucnonbayembix B 10.11.2.1 1 10.11.2.2, onmxHbl 6bITb NOMELLEHbI B NeYb HA 6+8,2 4 npu

MakcumMasnbHo TeMnepaType NoBepxHOCTH, yBenuieHHou B npeaene ¢ gvanasoHom 10 K— 15K.
OnTuueckune pacnpegenvTenbHble YCTPOWCTBa AOIMKHbI OCThITh Ao (25 + 2) °C. 3aTem OHW A0MXKHbI BbITh

noABepXeHbl UCNLITAHWIO 3NEKTPUYECKOW NPOYHOCTU U3oNALMK ¢ HanpsbkeHuem 1,5 kB (nepemeHHoro Toka ot 48

Ao 62 'u), Mmexay knemmamu nckpobesonacHbIX U UCKPOOMAacHbIX Lienei U B TedeHun 10 ¢ HanpsbkeHue AOMKHO

6bITb yBEnu4eHo go 3 +g% kB. [laHHOe HanpshxeHue JoMKHO bbITh NogaHo (65 + 5) c.

Bo BpeMsi gaHHOIO UCTIbITAHWS He AOMKHO BbITb NPo60s U30MSALMK MeXay NPUEMHUKOM W NepeaaTYnKoM 1
TOK YTEYKW He JOMKeH npeBbiwaTh 5 MA.

10.11.2.4 NcnbiTaHue Ha kKap6oHU3aumto

MpremMHas cTopoHa

McnbiTaHne npoBoaaT Ha nsaTu obpasuax 10.11.2.1.

HanpstkeHne NocTosiHHOrO ToKa 375+‘1)0% B 0omkHO GbITb NPUNOKEHO K Knemmam (Hanpumep, K npueMHbIM

¥ NepedatoLLM Knemmam) MnonynpoBogHUKa C MOBPEXAEHHOW NPUEMHON YacTbio B TeHeHWe (30+?) MUWH, 4TOObI

ncnbiTaTh 06pasoBaHme BHYTPEHHEro My T YTeUKU, BbI3BaHHOMO HarpeTbiM NnacTukoM (kapBoHusaumen).
B TeyeHue 5 nocnegHMX MUHYT UCTILITAHUS] 3HAYEHWE TOKa He AO0MKHO NpeBbilwaTh 5 MA.
Mepenatollas cTopoHa
McnbiTaHne npoBoaaT Ha nsaTu obpasuax 10.11.2.2.

HanpskeHue noctosiHHoro Toka 375 +?0% B 40mnKHO BbITh MPUIOXKEHO K KNeMMam NoBpexaeHHo! nepeaa-

lOLLLEV CTOPOHBI (HampuMep anoaa) & Tedene (30,7) MUH, 4ToGbI UCTbITATL 0Bpa30BaHIE BHYTPEHHErO NyTH yTeu-

Ki, BbI3BAHHOTO HArpeTbIM NacTUkoM (kapGoHusaumen).

B TeueHune 5 nocnegHNx MUHYT UCMbITAHUS 3HAYEHWE TOKa He JOSKHO NpeBbIWwaTh 5 MA.

10.11.3 UcnbiTaHne aneKkTpu4ecKko NPOYHOCTU U KOPOTKOro 3aMbIKaHUs

OnTuyeckue pacnpegenuntesibHble YCTOPOACTBA AOMKHbI ObITb MOABEPrHYThl UCTbITAHUIO 3M1EKTPUYECKON
MPOYHOCTK, 3aTeM UCTILITAHMIO TOKOM KOPOTKOTO 3aMblKaHUs 1, eCnii He0BXOANMO, UCTILITAHUIO TOKOM KOPOTKOTO
3aMbIKaHWSA C OrpaHNYEeHNEM TOKa, YKa3aHHOTO HIMKE, 3aTeM UCTIbITAaHWIO 3/1eKTPUYECKO NPOYHOCTHU.

10.11.3.1 NpeagapuTtensHoe UCTbITaHWe 3NeKTPUYECKo MPOYHOCTH

[aHHoe ncnbiTaHne NPoBOAAT Ha Tpex HoBbIX 06pasuax. Ons1 10.11.3.3 ncnonbayoT TpK AOMONHUTENBHBIX
obpasua.

[o npoBeaeHUst UCMbITaHNA TOKOM KOPOTKOro 3aMblkaHKs 06pa3Libl ONTUYECKOro pacrnpeaeniTensHoro ycT-

poiicTBa AOMKHbI BblaepkaTb 6e3 Npo6os UCMbITaHWe aN1eKTPUYECKON MPOYHOCTW HanpsikeHem 4+? kB pen-

CTBYIOLLEro 3Ha4eHns, NpuioxKeHHoro Mmexay I/ICKpO6e3OI'IaCHOI7I n I/ICKpOOI'IaCHOVI YacTaAMKM ONTUYECKOro pacnpe-
AennTenbHOro yCTpOI7ICTBa.
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10.11.3.2 UcnbiTaHe TOKOM KOPOTKOrO 3aMblKaHUS

Tpu 0BpasLa onTudeckoro pacnpeaesMTenbHOro YCTpocTBa AomMKHbI GbITh NMOABEPKEHbI UCTILITAHWIO TOKOM
KOpOTKOro 3aMblKaHus1. HanpsbkeHne KopoTKoro 3amblkaHUA UCNbITaTenbHOM Lienu A0MKHO bbiTk U,. locTynHas
MrHOBEHHas Harpy3o4Hasi cCocobHOCTbL UCTbITaTeNbHOM Lenu gomkHa 6bits 200 A. UcnbiTaTenbHas Lenb AoMmKHa
6bITb coegMHEHa C ONTUYECKUM pacrpeaenuTenbHbIM YCTPOUCTBOM Tak, YTOObI UCNbITaTeNbHbIA TOK NoAaBasics
yepes UCKPOOMACHYI0 YaCTb OMTUYECKOTO pacnpeaenMTenbHOro YCTpoincTaa. 3aluTHbIE KOMNOHEeHTLI UK Y3nbl,
KOTOpbIe SBMSIOTCA HACTbIO Lienu, A0MycKaeTCa OCTaBAATh BKMOYEHHLIMU NMPU UCMIbITAHWUK.

10.11.3.3 UcnbiTaHUe TOKOM KOPOTKOrO 3aMblKaHUA € OrpaHUYeHMeM Toka

Ecnv ontuyeckue pacnpegenurerbHble yCTporicTBa UMEIOT NociieoBaTeNlbHO COeANHEHHbIE 3aLUTHbIE Npe-
[OXpaHUTENn U pe3ncTopbl, orpaHUYMBaoLLe TOK, TPYU 4OMOSNHUTENbHBLIX 06pa3sla onTuyYeckoro pacnpeaenu-
TesbHOro YCTPOWCTBA AOIKHbI ObITh BbiAEPXEHbI NP 1,7-KpaTHOMY 3HAYEHWUIO HOMWHANBHOO TOKa NpeoXpaHu-
Tens unm 1,5-KpaTHOMY paccuUMTaHHOMY TOKY KOPOTKOrO 3aMbIKaHWUA Yepes pe3ncTop B YCIOBUSIX HEUCNPaBHOCTH,
rnoka Temrneparypa He AOCTUIHEeT paBHOBECUS.

10.11.3.4 UcnbiTaHWe aneKTpruyeckon MpoYHOCTH

Kaxxabli 0bpaseL, AomKeH BoiaepxuBaTb 6e3 npo6ost cnbiTaHue Ha 351eKTpUHECKyo NPOYHOCTL HanpsbkeHnem
2U + 1000 B unu 1500 B pecTBytoLLero 3Ha4eHUsA B 3aBUCUMOCTU OT TOTO, Kakasi U3 BeNUYUH GosbLue, Npuno-
YXEHHOro Mexay NckpobesonacHoW M UCKPOONacHOM YacTAMU ONTUYECKOro pacnpeaenuTenbHOro yeTpoicTaa B
TeyeHue (65 + 5) c.

Mpw nenbiTaHUM ONTUYECKME pacnpeaenuTenbHbIe YCTPONCTBA HE AOMKHBI B30PBATLCS UKW 3aropeThes Npu
MCNbITAHUN TOKAa KOPOTKOTO 3aMbIKaHWA U TOK HE AOSMKEH NpeBbiaTh 1 MA Npu UCNbITAHUAX HA 3NEKTPUYECKYHo
MPOYHOCTb.

10.12 TokonpoBoAaswwasa cnocoGHOCTL HenoBpeXaaeMblX CoeAUHeHUA NevaTHbIX nnar

TokonpoBoasLLas CnocobHOCTL CoeaNHEHNA UCTILITLIBAETCA B TeHeHWe 14 ¢ TOKOM, B 1,5 pasa npesbiwaro-
LM MaKCUManbHbIA HENPepbIBHBIN TOK, KOTOPbLIN MOXET NpoTekaTb B 4aHHOW TOYKE B HOpMaIlbHbIX U aBapUiHbIX
ycnoBusix paboTbl. [MprMeHeHue 3Toro UcnbITaTenNbHOro Toka He A0SHKHO BbI3blBaTh pasMblkaHUe CoeaNHEHUSA NN
ero otgeneHus ot cybeTpara B No6oit Touke

11 KoHTpornbHbIe UCNbLITaHUSA

11.1 KoHTponbHble UCNbITaHUA AUOAHLIX 6apbepoB 6e3onacHoOCTU

11.1.1 Bapbepbl 6e30MacHOCTU 3aKOHYEHHOM KOHCTPYKLMU

KoHTponbHOE UcMbITaHUe AOMKHO NPOBOAUTLCS Ha KaxkaoM 6apbepe 6e30NacHOCTU 3aKOHYEHHON KOHCTPYK-
LMK 4nsi NpoBEpKX NpaBuibHON paboThl Bcex aneMeHToB 6apbepa 1 conpoTUBNEHUS BCeX NpeaoxpaHuTeNnein.
PaspelueHo ncnonb3oBaHMe CbEMHbIX BCTAaBOK AAf1si NpOBEAEHWUsI AAHHOTO UCTIbITaHUSA, eCnn UcKpobe3onacHoCTb
coxpaHsieTCsl NP CHATLIX BCTaBKax.

11.1.2 fluoabl ans AByxAUOAHLIX 6apLepoB ypPOBHS «ia»

HanpspkeHue Ha 3axxumMax AMOA0B AOMKHO BbITh M3MePeHO, KaK ykazaHo UX U3roToBUTenem, Npu Temnepa-
Type oKpyXatoLuel cpeabl 40 U Nocne cneayoLlmx UCbITaHUiA Kaxxaoro anoaa:

a) BosfleiicTBreM TemnepaTypbl 150 °C B TeueHue 2 y;

b) umnynscamu Toka B cootBeTcTBUM € 10.8.

11.2 KoHTpOnbHbIe UCNbITAaHUA HenoBpeXaaeMbiX TpaHcchopMmaTopos

Mpu KOHTPONBHBIX UCMLITAHWSIX MPUKNAAbIBAEMOE K HEMoBpeXxaaeMbiM TpaHcopMmaTopam HanpskeHne
JOIMKHO COOTBETCTBOBATL 3HAYEHUsIM, MpuBeAeHHbIM B Tabnuvue 10, rae U — Haubonbliee HOMUHanNbHoe
HanpspkeHue no6oi ncnbityemol 06MoTku. Bpems npunoXeHns UCnbITaTeNbHOro HanpPsHKeHWs JOMKHO 6bITb He
meHee 60 c.

B kayecTBe ansTepHaTUBbI, UCTbITAHWE MOXET NPOBOAUTLCS C 1,2-KpATHBLIM UCMbITATENLHBIM HANPSBKEHUEM,
Ho B TeueHue 6onee KOPOTKOro nepuoga, paBHOro He MeHee 1 c.

Mpunaraemoe HanpsiXXeHne JOIMKHO OCTaBaTbCs MOCTOSIHHLIM BO BPEMS UCTbITaHWUA. TOK BO BpeMs UCTIbITa-
HWUA He AOMKEH BO3pacTaTh Bbille OXXMAAEMOro 3Ha4YeHUs ans uenu 1 B Ntoboe BpeMs He A0IMKEH NpeBbIllaTh
AencTeylollee 3HavyeHne 5 MA.

Bo BpeMsl 3TUX UCMbITAHUIA He AOMMKHO NpoucxoauTb NpPo6os n3onauuM Mexay obmMoTkamu unu mexay
no6o 06MOTKOM U cepaevHUKOM, UMK SKPAHOM.
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Tabnuuya 10— HanpsikeHns Ans KOHTPOSIBHBLIX UCTBITAHUIA HEMOBPEXAaeMbIX TpaHCHOpMaTopoB

JphekTUBHOE UCTbITaTeNbHOE HanpsbkeHue, B, TpaHcdopmartopa
Mecto NpUNOXeHUA UCNbITaTeNbHOro € nNepBUYHbLIMA U
HanpsixeHus ceTeBoro HECEeTEBOro BTOPUYHbIMU OBMOT-
kamu B Uckpobesonac-
HOW uenu
Me BXOAHbLIMU W BbIXOAHBLIMU OOMOTKa- 2U + 1000, HO He
Y BXOH A 4U, Ho He meHee 2500 500
MU MeHee 1500
7 7 1000
Mexay no6olt o6MOTKOW U cepagyHuKkom | 2U, HO He MeHee 2U, Ho He Metee 500 500
WINN 3KPaHOM
Mexay kagon oBMOTKOW, nuTalowen uc- (2U + 1000), HO He
kpobesonacHyto Lenb, 1 noboii Apyron Bbi- meHee 1500 2U, Ho He meHee 500 500
XOQHON OBMOTKOM
Fh{l()eﬁznl;amom 0BmOTKO# McKpoBesonac- 2U, Ho He meHee 500 | 2U, Ho He meHee 500 500

12 MapkupoBkKa

12.1 O6wwme Tpe6oBaHusA

O6bem cBegeHWiA, ykasbiBaeMbIX B MapKUpPOBKe NCKkpobeaonacHoro u cBsazaHHOro anekTpoobopyaoBaHua,
AornkeH cooteeTcTBoBaTe MOK 60079-0. TekcT npeaynpeanTenbHLIX HaAMUCER, €Cr OHU NPUMEHSIIOTCS, AOIKEH
COOTBETCTBOBATL TEKCTaM NpedynpeanTensHbIX Hagnucein M3K 60079-0.

Ha anektpoobopyaosarune, ygoeneTsopsitoliee TpeboraHWsM pasgena 5.4, HaHocAT cumBon «ic». Ecnn
HeoBX0AMMO HaHECTW MapKUPOBKY OAHOIO U3 ApYrMxX BUAOB 3aLUMThI, ykazaHHbIx B MOK 60079-0, ee HaHocaT
rocre CMMBOMA «icy.

[Ons ceazaHHoro anekTpoobopyaoBaHust cumeonbl Exia, Ex ib unu Exic (ia, ib unu ic, ecnn cumeon Ex yxe
HaHeceH) A0SKHbI ObITb 3aKntodeHbl B KBagpaTHbIE CKOBKU.

MpumevaHunsn

1 MecTo MapKmMpoBKM BCEX OTHOCALMXCS K UckpobeaonacHocTn napamerpos, Hanpumvep Uy, L, Ci, Ly, Con T. N,
BbIOMPAIOT M3 NPaKTUYECKUX COOBPaKEHUIA.

2 CTtaHgapTHble CMMBOMbI AN UCMONBb3OBaHWS B MapKUPOBKE W AOKYMEHTauuu npuBedeHbl B pasgene 3 m
B M3K 60079-0.

Mo npakTuyecknm coobpaxkeHUsIM MoXeT BbITb OrPaHUYEHO UMM UCKITHOYEHO NCTIONB30BaHWE KypcuBa Unm
NOACTPOYHBIX 3HAKOB W MCMOMb30BaAHO YNpOLLEeHHOe HarncaHe cumMmBonos, Hanpumep U, BmecTo U,

Ecnu anexTpooGopyaoBaHue cooTBeTcTByeT TpeboBaHuaM 6.1.2.3, nepeuncneHme a), ykasbiBaroT yposeHsb IP.

Ecnu anektpoobopyanosaHne oTeevaeT TpeboBaHmsaM 6.1.2.3, nepeuncneHune c), Homep cepTudukata Ha
anekTpoobopyaoBaHue JoMmKeH cofepxkaTb 3Hak «X» cornacHo TpeboaHusim kK Mapkmposke M3K 60079-0. B
crneumanbHbIX TpPeboBaHMSIX MPUMEHEHUS, YKasdaHHbIX B cepTudmKkaTe, A0KHbI BbITe Noapo6Hble TpeGoBaHMS.

Ecrnu anekTpoobopyaosaHve He cooTBeTcTByeT TpeboBaHusaM 6.3.13, Homep cepTudmkaTa Ha anekTpoobo-
pygoBaHve J0SKeH cogepXaTh 3HaK «X» cornacHo TpebosaHusiM kK Mapkupoeke MOK 60079-0. B cnewmanbHbIx
TpeboBaHUAX NPMMEHEHWS], YKasaHHbIX B cepTudukaTte, 4omkHbI 6bITb NoapobHble TpebosaHMs.

Ecnu anektpoo6opyaoBaHe Heo6xoaMMOo 3aLLMTUTE OT BHELLHEro MEXaHNYeCKoro BO3AencTars, YTobbl He
OONYCTUTL NMPeBbILLEHNSA YKasaHHbIX 3HaveHui (10.7) yaapHoi aHeprum, nogpobHble TpeboBaHWs 4oMKHbI ObITb
yKaszaHbl Kak cneLiarnbHble ycrnosusi 6e3onacHoro NpUMeHeHUst n Homep cepTudmkaTa Ha 3NekTpootopyaoBaHme
OOIMKEH coaepaTb 3HaK «X» cornacHo TpeboBaHuaM k Mapkmposke M3OK 60079-0. B cneupanbHbix TpeboBaHmsx
NMPUMEHEeHUS, yKasaHHbIX B cepTudmkaTte, AomKHbl 6bITb NoapobHbIe TpeGoBaHuUS.

Kaxxgas egnHvLa o6opyaoBaHus, KOTOpoe COOTBETCTBYET TpeboBaHWAM NpunoxeHus G, 4osHkHa ObITb 40-
MoMHUTENbLHO NpoMapkmMpoBaHa crnosomM «FISCO» nocne ykasaHus ero pyHKUMIA, HANPUMEP UCTOUHMK NUTaHNS,
rosieBoe YCTPOMCTBO UM OKOHEYHOE cornacytoLlee yCTPOCTBO.

Mpw ucnonb3oBaHWK 060pyaoBaHNS, UMEIOLLEro ABOHYIO MapKUPOBKY, MO3BOMSHOLLYHO €ro UCMONb30BaTh
kak B cuctemax FISCO, Tak 1 B 0Bbl4HbIX WcKpoBesonacHbIX cuctemax, HeoGXxoanMo pasnuyats MapKUpPOBKY
FISCO 1 mapkmpoBKy 06bI4HOR MCKpOBE30oMacHO CUCTEMBI.
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Ana ncrounukos nutaHus FISCO HeobxoanMo ykasbiBaTb BeixoaHble napameTpbl U, I, Cy, Ly, Py M LGIR,
1 Ana nonesbix ycTpoicTB FISCO u orpaHuuuTeneii BbixogHble U BHyTpeHHWe napametpol U, I, C, L, Pn /R,
yKasblBaTb He TpebyeTcsl.

12.2 MapKkupoBKa cpeACcTB coeaUHeHuUn

CoeauHuTenbHbIE YCTPOACTBA, KNeMMHbIE KOPOGKM, pasbeMbl UCKPO6e30MacHOro U CBA3aHHOMO 31eKTPo-
o6opyaoBaHust 4oMKHbI GbITh YETKO NPoMapKMpoBaHbI U Nerko naeHTudrumMposaTees. Ecnv ans atoi uenu vc-
Nosb3yIoT LBET, TO 3TO AOIKEH BbITb rony6oii LBeT.

Ecnu vactu anekTpooGopynoBaHust Unu pasnuyHble annapaTbl coequHeHbl Mexay cob0ii ¢ NOMOLLLIO pasbe-
MOB, NocneaHue AomMKHbI 6biTh MAESHTUPUUMPOBaHBI Kak cogepXaluue TonbKo uckpobesonacHole uenu. Tam, rae
ONA 3ToW Lenu UCNomnb3yHoT LIBET, OH A0MKeH 6bITb ronybbiM.

OononHutenbHo AomkHa 6bITe 06ecneveHa gocTaTo4Has 1 NOHATHAst MapKUpoBKa Anst obecneyeHus npa-
BWbHOrO coeaAnHEHNs Ansi Bce UCKkpobesonacHOM Lenu B LesioMm.

MpuMeyaHwue—[Ona ston uenu moryT notpeboBaTbCa AONONMHUTENbHbIE TAabNMUKN Ha pa3bemax UM OKorno
HMX. ECnn NpaBunbHOCTL COEANHEHNA HE BbLI3LIBAET COMHEHUN, AOCTaTo4HO TabnuukM Ha anekTpoobopyaoBaHUN.

12.3 NpeaynpeauTenbHble HaaNUCK

Ecnu Ha ob6opyaoBaHUe He06X0ANMMO HaHECTU KaKyro-nvbo us cneaylowmx npegynpeavTenbHbIX Haanm-
cen, TekcT n3 Tabnuubl 11 nocne cnoea «MPEAYMPEXXAEHUE » MOXXHO 3aMeHsATb TEXHUYECKN 3KBUBASTEHTHBIM
TekCToM. Heckonbko npeaynpeanTenbHbIX Haanucen MoXHO 06beAuHSTL B OHONW 3KBUBANEHTHOW Npeaynpeav-
TenNbHOW Hagnuew.

Tabnunuya 11— TekcT npeagynpeamuTenbHbIX HagnNMcen

MyHkT Paspen NPEAYNPEXXAEHUE

a) 7.4.1 MPEAYNPEXAEHNE — UCTONBb30BATb TOJIbKO BATAPEM YYYYY
(rae Y — HaumeHOBaHWe M3roToBuUTEreil SarIeMeHTOB M TUIN anemeHTa unu G6arapew)

b) 74.8 MNPEOYMPEXAOEHWE — HE 3AMEHATDL BATAPELO, ECITM BOSMOXXHO
MPUCYTCTBME B3PLIBOOMACHOW CPEAbI

c) 74.9 MPEOYMPEXIOEHME — HE 3APSXKATb BATAPEIO B OMACHOW 30HE

d) 74.8 NPEOYNPEXOEHWE — HE OTKPbLIBATb, ECITV MPUCYTCTBYET B3PbIBOOINACHAA
CPEOA

12.4 MpuMepbl MapKUPOBKU
Huxe npreedeHbI NpYMepbl MapKUPOBKA.
a) UckpobesonacHoe anekTpoobopydosaHue

C TOME LTD ( KomnaHusi)
NEVIKUHIOBLIA MPUEMHUK TUMA 3
ExiallCT4

-25°C<Ta<+50°C

M3KEx ExOC 04.****

CepuiiHbi Homep XXXX

b) UckpoBesonacHoe anekTpoobopyaosaHue, NpedHasHaueHHOe ANs NogKIHYeHUs K gpyromy o6opyao-
BaHUIO

MHULOT

MNMPEOBPA3OBATEINb TUMNA 12
Exib IIB T4

ACB No: Ex05****

L;: 10 mkTH C: 1200 no
U:28B 1 250 MA
P:1,3BT1
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c) CesizaHHoe anekTpooGopyaosaHme

JSCHMIDT A.G.

BITOK MNTAHUA TUMA 4

[Ex ib] |

ACB No. Ex05****

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

d) CsizaHHoe anekTpoobopyaoBaHmWe ¢ B3pbIBOHEMPOHMLLAEMOI 0B0M0UKON

PIZZAELECT. SpA

Exd[ia] IIB T6

ACB No.: Ex05****

U,:250B P, 0,9BT
U, 36B I,: 100 mA
C,: 0,31 Mxk®d L, 15MMH
CepuiiHbii Homep XXXX

e) UckpobesonacHoe anexkTpoobopyaoBaHMWe C LienbHo «ic»

MHULOT
MpeobpasopaTens TMna 12 A
ExicllIB T4

ACB No: Ex05****

U:28B C=0

f) UckpobesonacHoe anekTpoobopyaoBaHue ¢ Lenbio «ib» ¢ BLIXOAHBIMW NapaMmeTpamiu «iay»

PRAHAELECT
Exib [ialIC] IB T6
ACB No: Ex09****

U:30B U, 56B

I: 93 mA P, 0,14 BT
L;: 0,01 MM I; 10 mA
Ci: 0,31 mkd Ly 0,15 MMH

CepuiiHbiii Homep XXXX C,. 35 mkP

rae ACB — HasBaHwWe 11 3HaK UcnblTaTeNlbHOM opraHmM3aumm.
13 OJokymeHTauus

JoKkymeHTaLmMs fo/KHa BKNoYaTk B ce6s1 MHCTPYKLMM B COOTBETCTBUM C TPEOOBAHUAMU K UHCTPYKLUSIM
M3K 60079-0, a Takke criegytoLLyto MHopMaLnio:

a) anekTpuyeckne napaMmeTpbl AN NpUHLMNA Lenoro obbekTa:

1) AN UICTOYHMKOB NUTaHWS — BbIXOAHbIE AaHHble, Hanpumep U, I, P, 1, ecnu HyxHo, C,, L, n/vnu

JonycTumoe cooTHolleHne Ly/Ry;
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2) 4ns NPMeMHNKOB 3HepruM — BXxoAHble gaHHble, Hanpumep U, I, P, G, L; n cooTHoweHwve L;/R;
b) niobble cneunansHble TpeboBaHWS MO YCTAHOBKE, TEXOGCNYXXMBAHWUIO NOA HANPSHXKEHNEM W 3Kcnya-
Tauu;

MpwumedyaHwune — KoHTPONbHLIM YepTex — pekomeHgyemas copMa obbeguHeHnsa MHopMaLum O NoAKIHo-
YEeHUM W creunanbHbIX TPeBOoBaHWI MO MOHTaXyY W aKChyaTauuu.

C) MakcumarnbHoe 3HadveHue U, KoTopoe MOXeT BbITb MPUIOXKEHO K 3aXKMMaM UCKPOOMacHbIX Lenein unu
CBsI3aHHOrO aNeKTPooBopyA0oBaHNS;

d) ntobble cneumasbHble YCNOBKS, KOTOPbLIE MPUHSATEI Mpw onpeaeneHny Buaa 3auThl, HanpumMep, 4To Ha-
MpsKeHUe A0SKHO NOCTYNAaTh OT 3aLLMTHOro TpaHchopMaTopa Uin Yepes avoaHbI Gapbep 6esonacHocTy;

€) CoOTBETCTBME WY HECOOTBETCTBUE TpeboBaHnAM 6.3.12;

f) 0603Ha4eHne NOBePXHOCTU 0GONOYKA B ClyHae, eCNu OT 3TOr0 3aBUCUT UCKPOGE30NaCHOCTL;

g) YCIoBUs OKpy>KatoLLie cpeabl, B KOTOPbIX MOXET UCMONb30BaThCs ANIeKTpoobopyaoBaHue;

h) ecnu npumeHsieTcst npunoxexne F, B AOKYMEHTaLMN AOMKHbI BbITb YKkasaHbl CTENeHb 3arpsA3HEHNs U
YPOBEeHb MepeHanpsikeHuns.
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MpunoxeHue A
(oba3aTensHoOe)

OueHka MCKp0693OI'IaCHbIX ANEeKTpU4eCcKux uenen

A.1 OcHoOBHbIe KpUTEpPUMN

UckpobesonacHas uenb AoMXKHA yAOBNETBOPATb TPEM OCHOBHbIM TpeGoBaHUsIM:

a) He BbI3bIBATb UCKPOBOIO BOCINIIAMEHEHUS! NMPY UCTILITAHUM LIENU UMK ee OLEHKE B COOTBETCTBUM C TpeboBanus-
My pasgena 10 ansa ykazaHHOIO ypoBHsI Lienu (CM. pasgen 5) u rpynnel anekrpoobopyaoBanus (cM. pasgen 4);

b) He BbI3blBaTb BOCMIITAMEHEHUS OT HarpeTbiX NMOoBepxXHOCTEW. TeMnepaTypHbI Krace uckpobesonacHoro obopy-
JoBaHUs AOIDKeH GblTb onpepdereH B cooTBeTcTBUM ¢ 5.6 n tpeboBaHusimu k Temneparype M3K 60079-0. Temnepartyp-
Has knaccudukaums He AOMKHA NMPUMEHSITBCS K CBS3aHHOMY 3nekTpoobopyoBaHmio;

¢) uckpobesonacHasn uenb AorkHa 6biTb COOTBETCTBYIOLMM 00pa3oM oTaeneHa oT Apyvx uenemn.

MpumevaHnnsa

1 TpeboBaHue, ykazaHHOE B NepeuucrieHMm a), MoXeT ObiTb BbINONHEHO NpoBeAeHUeM oueHku. [na a1oro Heob-
XOAUMbl TOYHbIE AAHHbIE O HaNpsHKeHUN, TOKE U Takux napameTtpax uenu, Kak eMKOCTb U MHAYKTUBHOCTb Ha rpaHuue
BOCMNamMeHeHusl. B Takux ycrnoBusix uenb moxeT ObiTb OLeHeHa kak uckpobesonacHasi, C TOUKM 3PEeHUs UCKPOBOrO
BOCNfIaMeHeHus.

2 TpeboBaHue, ykasaHHOe B nepeuncrieHnmn b), moxeT GbiTb BINONHEHO MyTEM OLEHKM MaKCUMAanbHbIX Temnepa-
TYP NOBEPXHOCTU 3NEMEHTOB MO WX TENNIOBOMY PEXMMY MM MaKCUManbHOM MOLLHOCTM, KoTopasi MoXeT 6biTb K HUM
noaseAeHa B COOTBETCTBYIOWMX YCIIOBUSIX NOBPEXAEHNS1.

3 Tpeboeanue, ykasaHHOe B MEpPeYUCIIEHUM C), MOXET ObITb BbINONHEHO MyTem obecneueHusi COOTBETCTBYIOWMX
nyTer yTeukn U SNeKTpUHeckMX 3a30poB, a TalKke NPUMEHEHMEM 3NEMEHTOB, YAOBMNETBOPSIOWMX TpeboBaHWAM no pas-
deny 8, Hanpumep TpaHchHOPMaTOPOB, TOKOOTPAHUYUTESNBHBIX PE3NCTOPOB.

A.2 OueHKa ¢ ucnonb3oBaHUeM XapaKTepUCTUK UCKpobe3zonacHOCTU U Tabnuy,

Ecnu uenb, oueHnBaemas Ha uckpobesonacHocTb, NpubnuXKaeTcs K NPOCTON Uenu, Arsi KOTOPOW MMeeTcsa aTa-
NOHHas 3aBMCMMOCTE, TO MPY NPOBEAEHUN OLEHKN HYXXHO MCMONb30BaTb XapaKTepUCTUKN MCckpobe3onacHoCTH, ykasaH-
Hble Ha pucyHkax A.1 — A.6 nnu B Tabnnuax A.1 n A.2, ¢ y4eTOM BO3MOXHbIX YCNOBUI MOBPEXAEHUSA B COOTBETCTBUM C
pasgenom 5 un koahduumeHToB 6ezonacHocTu B cooTBeTcTBUM ¢ 10.1.4.2.

O6b14HO JOMKHA NPUMEHSTLCA Criegylowas npouegypa:

- ONpeaensitoT camylo HeBNaronpPUATHYIC NPaKTUHECKYIO CUTYaLMIO C YYETOM [OMYCKOB ANS 3NeMEHTOB, konebaHun
HanpsXeHnss NnntaHwus, I'IOBpG)K,D,GHVIVI n3ondaunn U anemMeHTa;

- 3aTeM, ucxoast n3 Tpebyemoro koaddmumeHTa 6e3onacHOCTH, KOTOPLIN 3aBUCUT OT Tuna uenu (cM. 10.1.4.2), a
TaKke OT YPOBHSA Uenu 3nekTpoobopyaoBaHva (CM. pasgen 5), nony4yalT U3MEHEHHYIO Lenb, KOTOPYID MOXHO OLEHU-
BaThb;

- NMPOBEPSIOT NPUEMITEMOCTEL NapamMeTpPOoOB MOJNYHYEHHON Leny CpaBHEHUEM C XapakrepucTukamu uckpobesonac-
HOCTM, yKa3aHHbIMUW Ha pucyHkax A.1 — A.6 unu B Tabnuuax A.1 n A.2.

MonyyeHHyto AN OLEHKM LieMNb MOXHO UCMbITHIBATE C MOMOLLBI0 UCKPOOOPAas3yloWwero MexaHmama, ecnm uenbiTa-
HUEe MNPeanoYnTalrT OLEHKE.

MpwumedaHue— [JaHHble, NpeacTaBrneHHble HA pucyHkax A1 — AB 1 Tabnuuax A.1 n A.2, OTHOCATCA TONBKO K
NpoCTbIM LiensiM. Bo MHOMMX criyqasix ux MoxeT 6biTb TPYAHO NPUMEHUTL AJ1s1 OLEHKM MCKPOGE30NacHOCTU Lenen, BCTpe-
varlwmxcsl Ha npakTuke. Hanpumep, MHOrMe UCTOYHWMKN NMUTAHUSI UMEIOT HENMUHENHbIE XapakTePUCTUKN U HE MOTYT ObiTb
OLEHEHbI MO XapaKTepucTUkam UCKPOOEe30nacHOCTH, TaK Kak pucyHok A.1 MoxXeT OblTb WUCMONL3OBAH TONBKO B CnyYae,
KOrga uenb NpeAcTaBlieHa arneMeHToM unu 6atapeen ¢ nocrnefoBaTefibHO NOAKMIOYEHHBIM TOKOOTPAHNYUTENBHBIM
pesucTtopom. Mo 3Tol NpUYMHE HENWHENHbIE Lenu, Hanpumep Leny MoCTOSIHHOIO TOKA, BbI3OBYT BOCMMAMEHEHWE MNpu
6onee HU3KMX 3HAYEHUSX TOKA, YEM T€, KOTOPbIE MOXHO MPOrHO3MpPOBaTh MO pUCYHKY A.1 Ha OCHOBE HanpsXeHus
XOIOCTOro X0J4a M TOKA KOPOTKOrO 3amblkaHusl. B HEKOTOPbLIX TUNaxX HENMWHENHBbIX Lenei MakcuManbHbIn ONyCTUMBINA TOK
MOXET COCTaBNsATb TONbko 1/5 OT TOKa, NPOrHO3MPYEMOro Nno xapakrtepuctukam uckpobesonacHoctn. Heobxogumo
ybeanTbes B TOM, YTO OLIEHKU BbIMOMHAOTCA TONBKO ANA CNyYaes, korga paccMaTtpuBaemast Lenb MoXeT ObiTe npeacrae-
neHa OOHOW M3 MPOCTLIX Lenen, Ans KOTOpbIX NpegocTaeneHa uHdopmaums. Mmewwasicss B Hanu4mm nHdopmaums
OrpaHMYeHa U He MOXET OXBaTUTb BCe Mpobnembl, BO3HUKAOWME NPU KOHCTPYMPOBaHUM UCKpobe3onacHbiX uenen.

A.3 Mpumepbl NpocTbIX Lenen

a) MNpocTasi HAYKTMBHAA Lenb

YUTo6b1 Gornee nogpobHO NpounmoCTpMpoBaTh Npoueaypy OLEHKM UCKPOGE30oNacHOCTU, HYXHO paccMOTpeTh Uenb
ans anektpoobopyaosanus nogrpynnbl [IC, cOCTOSALYIO M3 NCTOYHMKa NMUTaHUSI B BUAE anemMeHTa unu 6arapeun Hanpsixe-
Huem 20 B n nocnegoBaTenbHO YCTAHOBIIEHHOTO HEMOBPEXAAEMOro TOKOOTPaHUHYUTENBHOIO Pe3ncTopa ConpoTuBne-
Huem 300 OmM, K KOTOPOWN MOAKIOYEH MHAYKTUBHLIA anemeHT conpoTtusnerHnem 1100 Om n unagyktueHocThio 100 MIMH, Kak
nokasaHo Ha pucyHke A.7.
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3HaveHns 300 n 1100 OM — muHMManbHbie, a 100 MIH — makcnmaneHoe 3HaveHue. HyxHo nposecTn ase
pasgenbHble OUEHKM: opHy, 4ToObl y6eauTbesl, YTO caM MCTOYHUK NUTaHusl uckpobeaonacHbli, BTOPYO — 4TObLI y4ecTb
BMUsIHWE MOAKIIOYEHHON Harpy3ku. OLUeHky NpoBOAAT cneayowmm o6pasom:

1) UcTouHWK nutanus

MocnepoBaTenbHOCTb OLEHKM:

i) 3Ha4YeHVWe TOKOOrpaHWYWUTENBHOIO PE3NCTOPa YCTaHaBMMBAKT paBHbIM MuHMMansHo 300 Owm, 4TO CooTBET-
cTByeT Hanbonee HebnaronpuaTHOMY crydaro. Ecnv aToT peanctop He oTBeqaeT TpeboBaHWAM B OTHOLLEHWUWN HEMOBPEeX-
Jaemoctu (cM. 8.4), NpyMeHeHne ogHOro noBpexaeHus (CM. pasgen 5) BbI30BET M3MEHEHMe Lenu, Npy 3TOM pe3ucTop
OydeT cuMTaTbca KOPOTKO3aMKHYThIM. [lpn Takom noepexgeHun nutaHve Gonee He GyaeT uckpobesonacHbeim.

Heobxogymo Takke onpedenuTb MakCUMarnbHOe 3HaueHue HanpsbkeHwst 6atapen B cooTBeTcTBUM € 7.4.3. HyxHo
NPUHATL MakcumarbHoe HanpsixeHue GaTapeu paBHbiv 22 B.

ii) MakcymarnbHbIM TOK KOPOTKOro 3amblkaHust paBeH 22/300 = 73,3 mA.

MockonbKy Mpy 3TOM YCMOBUM LieNb CTAHOBUTCSI OMMYECKON, NpuMeHeHne Tpeboeanuii pasgena 5 v 10.1.4.2 gaet
M3MEHEHHYIO LieMnb, B KOTOPOW TOK KOPOTKOMO 3amblkaHusa yeBenudeH go 1,5 x 73,3 = 110 mA.

i) U3 Tabnuubl A.1 MOXHO BMAETb, 4TO ANns nogrpynnel IC MUHMMAnBHLIA TOK BOCTNaMeHeHUs1 AN OMUYeCKOoW
Lenn ¢ HanpsbkeHnem MCTOYMHMKA nnTanns 22 B paseH 337 MA. VICTOYHMK NMUMTaHWA B 3TOM criydae MOXeT 6biTb oLeHeH
Kak uckpobesonacHbIli ¢ TOYKM 3peHKsI UCKPOBOIO BOCIITAMEHEHWS.

2) MopgkntoveHne Harpyaku

MocnenoBaTenbHOCTb OLEHKM:

i) MakcumaneHoe HanpsixeHue 6atapen paBHo 22 B. MNockonbky 300 1 1100 OM — MUHMMarbHble 3Ha4eHWs,
MaKCUMarbHO BO3MOXHbIM TOK B Harpy3ke paseH 22 /(300 + 1100) = 15,7 mA. Huvkakvue noBpexaeHus He paccmarpu-
BaloT, Nockoneky peavctop 300 Om aBnseTca HenoBpexgaeMbiM, a NoBpexaeHne MHOYKTUBHOTO SMemMeHTa B pesynbra-
Te KOPOTKOro 3amblkaHusi BegeT K (hOpMUPOBaAHUIO PaCCMOTPEHHON BbilLe Lenu;

i) Ans npumeneHus TpeGoeanwn pasgena 5 u 10.1.4.2 Heobxogumo, 4TO6EI NpU koadbduumeHTe GesonacHocTU
1,5 ToK uenu 6bin yeenuueH go 1,5 x 15,7 = 23,6 MA;

iii) B cootBeTcTBUM € pucyHkom A4 ansa nogrpynnsl IC npu nHgyktmeHocTM 100 MIMH MUHWMAaNbHLIN BOCNIamMeHs-
IOWWI TOK ANS UCTOYHMKA C Hanpsbkennem 24 B paseH 28 MA. TMoaTomy Uenb MOXeT ObiTh oueHeHa kak nckpobesonac-
Has C TOYKM 3PEHUs1 MCKPOBOrO BOCMNAaMEHeHUs npumMmeHnTeneHo K nogrpynne lIC.

MpumevyaHus

1 AN HanpsbkeHUiA XOMOCTOro Xo4a 3HAYMTENbHO HUKe 24 B cnegyer NpUMEHATb CXeMy, YKa3aHHyl Ha pPUCYH-
ke A.6.

2 lNpviBeaeHHbIE BbIWE OLEHKN OTHOCATCA K MHOYKTVBHOMY 3MIeMEHTY C BO3dyLHbIM cepaeyHukom. Ecnu mHayk-
TUBHBIN 3NEMEHT MMEET XeneaHblli CepaeYHUK, Takue OLEHKM MOXHO paccMaTpuMBaTb TONbKO Kak NnpubnuautenbHbie n
noTpebyeTcsA MCMbITbIBaTh LeNb C MPMMEHEHNeM NCKpoobpasylowero MmexaHuama (npunoxenuve B), utobbl ycraHoBUTD,
ABNSAETCA UMK He sABNsieTcs Lenb nckpobesonacHol. Ha npaktuke, ecrnn oueHka OCHOBaHA Ha U3MEPEHHOM 3HAYEHWUM
WHOYKTUBHOCTU, MUHMMArnbHBIAN TOK BOCMIaMeHeHnsa 06bluHO, HO He Bcerga, bGonblue, YeM 3HaveHue, MoslydYeHHoe B
pesynbrate OLEHKW.

b) MpocTas emkocTHas uenb

Llene, nokasaHHaa Ha pucyHke A.8, npeaHasHaveHa Ans NpUMeHeHust B anekrpoobopyaosanum rpynnel . Ona
COCTOWT M3 NocrnegoBaTenbHO coeguHeHHbix 6atapen HanpsbkeHnem 30 B, HenoBpexaaemMoro TOKOOrpaHUYMTENbHOTO
pesuctopa conpotueneHmem 10 kOm mn koHageHcaTopa emkocTeio 10 mk®. B npeanaraemom npumepe 3Hadvenus 30 B u
10 Mk® — makcumarnbeHble, @ 10 KOM — MUHUManNbHOE 3Ha4YeHue.

MpoBoaaT ABe OTOENbHbIE OUEHKW: OgHY — YTOObI YOeauThes, YTO CaM MCTOYHUK NMUTaHWST UCKpoBes3onacHbIn, 1
BTOPYIO — 4TOGbI Y4eCTb NPUCYTCTBME KOHAEHCaTopa.

1) NcToYHMK nuTaHus

Mockonbky NMpoueaypa OUeHKW NPaKTUYeCKW aHanorMyHa npoueaype, ONUMCaHHOW nepeuncrieHum a), 1), aonon-
HUTENbHbLIX AAHHbIX NpUBOANTL He TpebyeTcA. CTOYHMK nMMTaHus MOXeT paccmaTpuBaThCsl Kak MckpoGesonacHbin ¢
TOYKM 3PEHUs UCKPOBOrO BOCNNAMeHeHUs ¢ koadpduumeHtom 6eszonacHoctu c. 100.

2) KoHgeHcaTtop

MocnegoBaTenbHOCTL OUEHKN:

i) MakcumanbHoe HanpsikeHwe Gatapeun paeHo 30 B, a makcumanbHas emkocTb paBHa 10 Mk®d. Hukakue no-
BPeXOeHWA He paccmaTpuBaloT, Tak Kak pesuctop conpotuBrieHneMm 10 kOm siBNsieTca HEMoOBpeXAaeMbiM, a HencnpaB-
HOCTb €MKOCTU BCNeACTBME KOPOTKOrO 3amblkaHna unu obpbiBa BedeT K hOPMMPOBaHUIO LiENKU, paccMOTpeHHon B b), 1;

ii) MpumeHeHne TpeboBanuit pasgena 5 n 10.1.4.2 Tpebyert, uTobbl Npu koadduumeHTe GesonacHocTn 1,5 Hanps-
xeHue 6bino yeenudeHo go 1,5 x 30 = 45 B;

i) Xapaktepuctukn nckpobesonacHocTu Ha pucyHke A.2 ana rpynnbl | NokaswbiBaloT, YTO Npu HanpsbkeHun 45 B
MWHUMAnbHas BEMWMYMHA BOCMNAMEHSIOWEN eMKOCTU cocTaensieT Tonbko 3 mk®, a npu Hanpsbkenun 30 B — Tonbko
7,2 mk®P, noaTomy uenb He MoxeT BbITb oueHeHa kak uckpobeaonacHasi.

MpumeuaHnsa
1 CywecTBYeT HECKONbKO BO3MOXHOCTEN W3MEHUTb LiENb Tak, YToObl OHa cTana uckpobesonacHoW. 3HaveHus
HanpsHKeHWs Lennm Wnu emKOCTU MOTYT ObiTb CHMXEHbI, UMM HernoBpeXAaeMblii pe3ucTop MoXeT 6GbiTb YCTAHOBIEH
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nocnefgosartesibHO ¢ KoHgeHcatopom 10 mk®. Ha pucyHke A.2 nokasaHo, 4YTO A/19 KOHAeHcaTopa eMKoCTbi 10 Mk®
MUHMMasIbHOE Hanps)XeHue BOCN/iameHeHus paBHO 26 B. lMoaTtomy, ecniv 3HavyeHne eMKocTu 10 MKP HyXHO COXpPaHwuTb,
Hanps)xeHne 6aTtapen [O0/MKHO ObiTb CHWXKEHO Ao 26/1,5 = 17,3 B. B kauecTBe anbTepHaTUBHOIO BapuaHTa, 3HayeHue
€MKOCTU MOXHO CHU3UTb A0 3 MK® WAM yCTaHOBUTb HEMOBPEXAAeMblli Pe3UCTOP C MWHMMAsIbHbIM COMPOTUBMAEHUEM
5,6 OM nocnepgoBaTenbHO C KOHAeHcaTopom (Tak kak 10 mk® npu conpotuBneHun pesunctopa 5,6 Om gaeT MUHMMANb-
HOe HanpshkeHue BOCM/JaMeHeHus, paBHoe 48 B), 4To Takke npuBefeT K CO3[aHWI0 Lenu, KoTopas MOXeT OblTb OueHe-
Ha Kak uckpobesonacHas B OTHOLIEHUM WCKPOBOrO BOCN/aMeHeHWs Ans rpynnbl .

2 CnepyeT vMeTb B BWAY, YTO 3HAYEHWS MWHUMA/IBHOTO HanpPsHXeHUs BOCMJaMEHeHUs AN eMKOCTHbIX uenei Ha
pucyHkax A.2 n A.3 NPUMEHSIOT K 3apsSXXEHHOMY KOHAEHCaTopy, KOTOpbIi He coeAuHEeH HenocpeacTBEHHO C UCTOYHUKOM
nuTaHWa. Ha npakTuke npyW ycrnoBUWM, YTO CaM WCTOYHMK MUTaHWA MMEET BbICOKUA KO3(hULMEeHT 6e30MacHOCTU, Kak B
npueBefeHHOM Bbllle npuMmepe, MOTyT ObliTb NMPUMEHEHbl XapakTepucTukn mckpobe3onacHOCTU, NpefcTaB/eHHble Ha
pucyHkax A.2 n A.3. OgHako ecnu WCTOYHMK MUTAHUS UMeeT MUHMMalbHbli KO3 uULMeHT nckpobesonacHocTH, ero
noAknlouyeHne K KOHAEeHcaTopy MOXeT MpPMBECTM K cuTyauuu, Korga uenb 6ygeT MCKpoOmacHOW, HeCMOTps Ha To, 4To
OLeHKa Mo xapakTepucTMkam MCKpo6e3onacHOCTM Ha pucyHkax A.2 n A.3 nokasbiBaeT MCKPO6e30nacHOCTb Lenw.
OueHKY MCKpo6e30nacHoOCTM Takux Leneil Heo6X0AMMO BECTU C NMPUMEHEeHMEeM UCKpoobpasyluiero mexaHmsma (npunao-
XeHue B).

7 — MuHMManbHbIi Bocnamenstiowmii Tok I A, 2— nanpspkenne uctounmka nutanua U, B

PucyHok A1 — Omwuyeckue uenu
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EmkocTb C, MK®

MpnmeyaHune — KpuBble COOTBETCTBYIOT YKa3aHHbIM 3HAYEHUAM TOKOOrpaHWYMTENbLHOro pesncrtopa.

PucyHok A.2 — EMKOCTHble uenu rpynnbl |



MuHuManbHoe BocnnamMeHsowee HanpsxeHne U, B

PucyHok A.3 — EMkocTHble uenu rpynnbl I

FOCT P M3K 60079-11— 2010
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MHAOYKTUBHOCTL L, TH

0,01 0,03 0,1 0,3 05 1,0
MVHUManbHbI BOCNaMeHsoLWMiA Tok /, A

MpumeyaHusa
1 NcnbiTaTesibHOEe HanpshxeHue uenu 24 B.
2 YKa3saHHble YPOBHU 3HEPINK OTHOCATCA K MOCTOSHHOMY 3HAUYEHWI0 HaKOM/EeHHOW B WHAYKTUBHOCTU 3HEPTUW.

PucyHok A.4 — NHAyKTUBHbLIE Lenu rpynnbl I
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0,01 0,03 01 0,3 1 3 10
MUWHUMaNbHBI BOCN1aMeHsloLWmiA Tok |, A

MpumevaHunsda
1 KpuBble COOTBETCTBYIOT 3HAYEHMAM HanpskeHus uenu U, kak ykasaHO Ha pUCYHKe.
2 YpoBeHb 3Heprm 525 MKK COOTBETCTBYET MOCTOSHHOMY 3HAYEHWUIO HAKOM/IEHHOW B WHAYKTMBHOCTW 3HEPTUW.

PucyHok A.5 — VHAyKTUBHBIE Lenu rpynnbl |
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MHAyKTMBHOCTL L, MIH

0,01 0,03 01 0,3 1 3
MUWHUMaIbHBI BOCMIAMEHSHOLLMIA TOK 7, A

MpunmevaHunsa
1 KpvBble COOTBETCTBYIOT 3HAYEHUSAM HanpskeHua uenu UO, Kak yka3aHO Ha pPUCYHKe.
2 YpoBeHb 3Heprun 40 MKIPK COOTBETCTBYET MOCTOSHHOMY 3HAYEHWH0 HAKOM/IEHHOW B WHAYKTUBHOCTU 3HEPruu.

PucyHok A.6 — VHAayKTMBHbIE uenv noarpynnbi 1IC



20 B,
He Gornee ~ =

300 Om, He meHee

—L

1100 Om, 100 MIH,

He MeHee He Gonee

PucyHok A.7 — lNpocTasn nHayktve-
Has uenb

30 B, He bonee

roCT P M3K60079-11—2010

10 kOMm, He MeHee

— — 10 mk®, He Gonee

PucyHok A.8 — lMpocTas emkocTHas uenb

Tabnwnya A1 — JdonycTMmbIN TOK KOPOTKOIO 3aMblKaHUSI B 3aBUCUMOCTU OT HAMPSKEHUsT U TPYNNbl 3NeKTpoobopyao-

BaHuA
HonycTumbli TOK KOPOTKOro 3amblkaHuda, MA, ANA NOATpynnbl (rpynmnbl) 3MeKTpooGopynoBaHusa
Hanps- Ic IB | A | |
xeHue, B
KoathpuumueHt HesonacHocTn
x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
12,0
12,1 5000 3330
12,2 4720 3150
12,3 4460 2970
12,4 4210 2810
12,5 3980 2650
12,6 3770 2510
12,7 3560 2370
12,8 3370 2250
12,9 3190 2130
13,0 3020 2020
13,1 2870 1910
13,2 2720 1810
13,3 2580 1720
134 2450 1630
13,5 2320 1550 5000 3330
13,6 2210 1470 4860 3240
13,7 2090 1400 4720 3140
13.8 1990 1330 4580 3050
13,9 1890 1260 4450 2970
14,0 1800 1200 4330 2880
14,1 1750 1160 4210 2800
14,2 1700 1130 4090 2730
14,3 1650 1100 3980 2650
14,4 1600 1070 3870 2580
14,5 1550 1040 3760 2510
14,6 1510 1010 3660 2440
14,7 1470 980 3560 2380
14,8 1430 950 3470 2310 5000 3330
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lpodormxeHue mabnuysi A.1

[onycTUMbIN TOK KOPOTKOro 3amblkaHus, MA, Ana noarpynnbl (FPynnbl) 3nekTpoobopyaoBaHus

Hanps:- Ic IB | A | |
XeHue, B
KoaddpuumeHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x1,5 x 1 x 1,5
14,9 1390 930 3380 2250 4860 3240
15,0 1350 900 3290 2190 4730 3150
15,1 1310 875 3200 2140 4600 3070
15,2 1280 851 3120 2080 4480 2990
15,3 1240 828 3040 2030 4360 2910
15,4 1210 806 2960 1980 4250 2830
15,5 1180 784 2890 1920 4140 2760
15,6 1150 769 2810 1880 4030 2690
15,7 1120 744 2740 1830 3920 2620
15,8 1090 724 2680 1780 3820 2550
15,9 1060 705 2610 1740 3720 2480
16,0 1030 687 2550 1700 3630 2420 5000 3330
16,1 1000 669 2480 1660 3540 2360 4830 3220
16,2 980 652 2420 1610 3450 2300 4660 3110
16,3 950 636 2360 1570 3360 2240 4490 2990
16,4 930 620 2310 1540 3280 2190 4320 2880
16,5 910 604 2250 1500 3200 2130 4240 2830
16,6 880 589 2200 1470 3120 2080 4160 2770
16,7 860 575 2150 1430 3040 2030 4080 2720
16,8 840 560 2100 1400 2970 1980 4000 2670
16,9 820 547 2050 1370 2900 1930 3740 2490
17,0 800 533 2000 1340 2830 1890 3480 2320
17,1 780 523 1960 1310 2760 1840 3450 2300
17,2 770 513 1930 1280 2700 1800 3420 2280
17,3 750 503 1890 1260 2630 1760 3390 2260
17,4 740 493 1850 1240 2570 1720 3360 2240
17,5 730 484 1820 1210 2510 1680 3320 2210
17,6 710 475 1790 1190 2450 1640 3300 2200
17,7 700 466 1750 1170 2400 1600 3260 2170
17,8 690 457 1720 1150 2340 1560 3230 2150
17,9 670 448 1690 1130 2290 1530 3200 2130
18,0 660 440 1660 1110 2240 1490 3170 2110
18,1 648 432 1630 1087 2188 1459 3083 2055
18,2 636 424 1601 1068 2139 1426 3000 2000
18,3 625 417 1573 1049 2091 1394 2935 1956
18,4 613 409 1545 1030 2045 1363 2871 1914
18,5 602 402 1518 1012 2000 1333 2807 1871
18,6 592 394 1491 995 1967 1311 2743 1828
18,7 581 387 1466 977 1935 1290 2679 1786
18,8 571 380 1441 960 1903 1269 2615 1743
18,9 561 374 1416 944 1872 1248 2551 1700
19,0 551 367 1392 928 1842 1228 2487 1658
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[onycTUMbIN TOK KOPOTKOro 3amblkaHus, MA, Ana noarpynnsl (FPynnbl) 3neKTpoobopyaoBaHnus

Hanps- Ic IB | A | |
xeHue, B
KoaddpuumeHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x1,5 x 1 x1,5
19,1 541 361 1368 912 1812 1208 2465 1643
19,2 532 355 1345 897 1784 1189 2444 1629
19,3 523 348 1323 882 1755 1170 2423 1615
19,4 514 342 1301 867 1727 1152 2401 1600
19,5 505 337 1279 853 1700 1134 2380 1586
19,6 496 331 1258 839 1673 1116 2359 1572
19,7 448 325 1237 825 1648 1098 2337 1558
19,8 480 320 1217 811 1622 1081 2316 1544
19,9 472 314 1197 798 1597 1065 2295 1530
20,0 464 309 1177 785 1572 1048 2274 1516
20,1 456 304 1158 772 1549 1032 2219 1479
20,2 448 299 1140 760 1525 1016 2164 1443
20,3 441 294 1122 748 1502 1001 2109 1406
20,4 434 289 1104 736 1479 986 2054 1369
20,5 427 285 1087 724 1457 971 2000 1333
20,6 420 280 1069 713 1435 957 1924 1283
20,7 413 275 1053 702 1414 943 1849 1233
20,8 406 271 1036 691 1393 929 1773 1182
20,9 400 267 1020 680 1373 915 1698 1132
21,0 394 262 1004 670 1353 902 1623 1082
21,1 387 258 989 659 1333 889 1603 1069
21,2 381 254 974 649 1314 876 1583 1055
21,3 375 250 959 639 1295 863 1564 1043
21,4 369 246 945 630 1276 851 1544 1029
21,5 364 243 930 620 1258 839 1525 1017
21,6 358 239 916 611 1240 827 1505 1003
21,7 353 235 903 602 1222 815 1485 990,0
21,8 347 231 889 593 1205 804 1466 977.,3
21,9 342 228 876 584 1189 792 1446 964,0
22,0 337 224 863 575 1172 781 1427 951,3
22,1 332 221 851 567 1156 770 1394 929,3
22,2 327 218 838 559 1140 760 1361 907,3
22,3 322 215 826 551 1124 749 1328 885,3
22,4 317 211 814 543 1109 739 1296 864,0
22,5 312 208 802 535 1093 729 1281 854,0
22,6 308 205 791 527 1078 719 1267 844,7
22,7 303 202 779 520 1064 709 1253 835,3
22,8 299 199 768 512 1050 700 1239 826,0
22,9 294 196 757 505 1036 690 1225 816,7
23,0 290 193 747 498 1022 681 1211 807,3
23,1 287 191 736 491 1008 672 1185 790,0
23,2 284 189 726 484 995 663 1160 773,3
23,3 281 187 716 477 982 655 1135 756,7
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lpodomkeHue mabnuysi A.1

[onycTumbIii TOK KOPOTKOrO 3amblkaHus, MA, AN NOATpynnbl (Fpynnbl) anektpoobopynosaHus

Hanps:- Ic IB | A | |
xeHue, B
KoadbduumeHt GesonacHocTu

x 1 x 1,5 x1 x1,5 x 1 x1,5 x 1 x 1,5
23,4 278 185 706 471 969 646 1110 740,0
23,5 275 183 696 464 956 638 1085 723,3
23,6 272 182 687 458 944 629 1079 719,3
23,7 270 180 677 452 932 621 1073 715,3
23,8 267 178 668 445 920 613 1068 712,0
23,9 264 176 659 439 908 605 1062 708,0
24,0 261 174 650 433 896 597 1057 704,7
241 259 173 644 429 885 590 1048 698,7
242 256 171 637 425 873 582 1040 693,3
243 253 169 631 421 862 575 1032 688,0
24,4 251 167 625 416 852 568 1024 682,7
24.5 248 166 618 412 841 561 1016 677,3
24.6 246 164 612 408 830 554 1008 672,0
247 244 163 606 404 820 547 1000 666,7
24.8 241 161 601 400 810 540 991 660,7
249 239 159 595 396 800 533 983 655,3
25,0 237 158 589 393 790 527 975 650,0
251 234 156 580 389 780 520 964 642,7
25,2 232 155 578 385 771 514 953 635,3
25,3 230 153 572 381 762 508 942 628,0
25,4 228 152 567 378 752 502 931 620,7
25,5 226 150 561 374 743 496 920 613,3
25,6 223 149 556 371 734 490 916 610,7
25,7 221 148 551 367 726 484 912 608,0
25,8 219 146 546 364 717 478 908 605,3
25,9 217 145 541 360 708 472 903 602,7
26,0 215 143 536 357 700 467 900 600,0
26,1 213 142 531 354 694 463 890 593,3
26,2 211 141 526 350 688 459 881 587,3
26,3 209 139 521 347 683 455 871 580,7
26,4 207 138 516 344 677 451 862 574,7
26,5 205 137 512 341 671 447 853 568,7
26,6 203 136 507 338 666 444 847 564,7
26,7 202 134 502 335 660 440 841 560,7
26,8 200 133 498 332 655 437 835 556,7
26,9 198 132 493 329 649 433 829 552,7
27,0 196 131 489 326 644 429 824 549,3
27,1 194 130 485 323 639 426 818 545,3
27,2 193 128 480 320 364 422 813 542,0
27,3 191 127 476 317 629 419 808 538,7
27,4 189 126 472 315 624 416 803 535,3
27,5 188 125 468 312 619 412 798 532,0
27,6 186 124 464 309 614 409 793 528,7
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lpodomkeHue mabnuuysi A.1

[lonycTuMbI TOK KOPOTKOro 3amblkaHusa, MA, Ans nNoArpynnbl (rpynnbl) anekTpoobopyaosaHus

Hanps:- Ic IB | IA | |
xeHue, B
KoacbduumeHt GesonacHocTu

x 1 x1,5 x1 x 1,5 x 1 x1,5 x 1 x1,5
27,7 184 123 460 306 609 406 788 525,3
27,8 183 122 456 304 604 403 783 522,0
27,9 181 121 452 301 599 399 778 518,7
28,0 180 120 448 299 594 396 773 515,3
28,1 178 119 444 296 590 393 768 512,0
28,2 176 118 440 293 585 390 764 509,3
28,3 175 117 436 291 581 387 760 506,7
28,4 173 116 433 288 576 384 756 504,0
28,5 172 115 429 286 572 381 752 501,3
28,6 170 114 425 284 567 378 747 498,0
28,7 169 113 422 281 563 375 743 495,3
28,8 168 112 418 279 559 372 739 492,7
28,9 166 111 415 277 554 370 735 490,0
29,0 165 110 411 274 550 367 731 487,3
291 163 109 408 272 546 364 728 485,3
29,2 162 108 405 270 542 361 726 484.,0
29,3 161 107 401 268 538 358 724 482,7
29,4 159 106 398 265 534 356 722 481,3
29,5 158 105 395 263 530 353 720 480,0
29,6 157 105 392 261 526 351 718 478,7
29,7 155 104 388 259 522 348 716 477,3
29,8 154 103 385 257 518 345 714 476,0
29,9 153 102 382 255 514 343 712 474,7
30,0 152 101 379 253 510 340 710 473,3
30,2 149 99,5 373 249 503 335 690 460,0
30,4 147 97,9 367 245 496 330 671 447,3
30,6 145 96,3 362 241 489 326 652 434,7
30,8 142 94,8 356 237 482 321 636 424,0
31,0 140 93,3 350 233 475 317 621 414,0
31,2 138 92,2 345 230 468 312 614 409,3
31,4 137 91,0 339 226 462 308 607 404,7
31,6 135 89,9 334 223 455 303 600 400,0
31,8 133 88,8 329 219 449 299 592 394,7
32,0 132 87,8 324 216 442 295 584 389,3
32,2 130 86,7 319 213 436 291 572 381,3
32,4 129 85,7 315 210 431 287 560 373,3
32,6 127 84,7 310 207 425 283 548 365,3
32,8 126 83,7 305 204 419 279 536 357,3
33,0 124 82,7 301 201 414 276 525 350,0
33,2 123 81,7 297 198 408 272 520 346,7
33,4 121 80,8 292 195 403 268 515 343,3
33,6 120 79,8 288 192 398 265 510 340,0
33,8 118 78,9 284 189 393 262 505 336,7
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OkoHyaHue mabnuust A.1

[onycTUMbIN TOK KOPOTKOrO 3amblkaHus, MA, AnA NOArpynnkl (FPynnbl) 3nekTpoobopynoBaHus

Hanps- Ic IB | A | |
xeHue, B
KoadpdpuumeHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
34,0 117 78,0 280 187 389 259 500 333,3
34,2 116 77,2 277 185 384 256 491 327.,3
34,4 114 76,3 274 183 380 253 482 321,3
34,6 113 75,4 271 181 376 251 473 315,3
34,8 112 74,6 269 179 372 248 464 309,3
35,0 111 73,8 266 177 368 245 455 303,3
35,2 109 73,0 263 175 364 242 450 300,0
35,4 108 72,2 260 174 360 240 446 297,3
35,6 107 71,4 258 172 356 237 442 2947
35,8 106 70,6 255 170 352 235 438 292.0
36,0 105 69,9 253 168 348 232 434 289.,3
36,2 104 69,1 250 167 345 230 431 287,3
36,4 103 68,4 248 165 341 227 429 286,0
36,6 102 67,7 245 164 337 225 426 284.0
36,8 100 66,9 243 162 334 223 424 282,7
37,0 99,4 66,2 241 160 330 220 422 281.,3
37,2 98,3 65,6 238 159 327 218 419 279,3
37,4 97,3 64,9 236 157 324 216 417 278.,0
37,6 96,3 64,2 234 156 320 214 414 276,0
37,8 95,3 63,6 231 154 317 211 412 2747
38,0 94,4 62,9 229 153 314 209 410 273,3
38,2 93,4 62,3 227 151 311 207 408 272,0
38,4 92,5 61,6 225 150 308 205 407 271.,3
38,6 91,5 61,0 223 149 304 203 405 270,0
38,8 90,6 60,4 221 147 301 201 404 269,3
39,0 89,7 59,8 219 146 298 199 403 268,7
39,2 88,8 59,2 217 145 296 197 399 266,0
39,4 88,0 58,6 215 143 293 195 395 263,3
39,6 87,1 58,1 213 142 290 193 391 260,7
39,8 86,3 57,5 211 141 287 191 387 258.,0
40,0 85,4 57,0 209 139 284 190 383 255,3
40,5 83,4 55,6 205 136 278 185 362 241.3
41,0 81,4 54,3 200 133 271 181 342 228.,0
41,5 79,6 53,0 196 131 265 177 336 224.,0
42,0 77,7 51,8 192 128 259 173 331 220,7
42,5 76,0 50,6 188 125 253 169 321 214,0
43,0 74,3 49,5 184 122 247 165 312 208.,0
43,5 72,6 48,4 180 120 242 161 307 204,7
44,0 71,0 47,4 176 117 237 158 303 202,0
44,5 69,5 46,3 173 115 231 154 294 196,0
45,0 68,0 45,3 169 113 227 151 286 190,7
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Honyctumasa emkoctb, MK®, Ana noarpynnel (rpynnbl) 3nekTpoobopynosaHus

Hanps- Ic 1B | 1A
xeHue, B
Koadduument 6esonacHocTu
X1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
5,0 100
51 88
5,2 79
53 71
54 65
5,5 58
5,6 1000 54
5,7 860 50
5,8 750 46
59 670 43
6,0 600 40 1000
6,1 535 37 880
6,2 475 34 790
6,3 420 31 720
6,4 370 28 650
6,5 325 25 570
6,6 285 22 500
6,7 250 19,6 430
6,8 220 17,9 380
6,9 200 16,8 335
7,0 175 15,7 300
7.1 155 14,6 268
7,2 136 13,5 240
7,3 120 12,7 216
7,4 110 11,9 195
7,5 100 11,1 174
7,6 92 10,4 160
7,7 85 9,8 145
7,8 79 9,3 130
7,9 74 8,8 115
8,0 69 8,4 100
8,1 65 8,0 90
8,2 61 7,6 81
8,3 56 7,2 73
8,4 54 6,8 66
8,5 51 6,5 60
8,6 49 6,2 55
8,7 47 5,9 50 1000
8,8 45 55 46 730
8,9 42 5,2 43 590
9,0 40 4,9 1000 40 500
9,1 38 4,6 920 37 446
9,2 36 4,3 850 34 390
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lpodomxeHue mabnuusi A.2

fonyctuman emkocTb, MK®, Ans noarpynnel (rpynnbl) anekTpoobopynoBaHus

Hanps:- Ic IB | A
xeHue, B
KoadbduumeHt GesonacHocTu

x 1 x 1,5 x1 x1,5 x 1 x1,5 x 1 x 1,5
9,3 34 4,1 790 31 345
9,4 32 3,9 750 29 300
9,5 30 3,7 700 27 255 1000
9,6 28 3,6 650 26 210 500
9,7 26 3,5 600 24 170 320
9,8 24 3,3 550 23 135 268
9,9 22 3,2 500 22 115 190
10,0 20,0 3,0 450 20,0 100 180
10,1 18,7 2,87 410 19,4 93 160
10,2 17,8 2,75 380 18,7 88 140
10,3 17,1 2,63 350 18,0 83 120
10,4 16,4 2,52 325 17,4 79 110
10,5 15,7 2,41 300 16,8 75 95
10,6 15,0 2,32 280 16,2 72 90
10,7 14,2 2,23 260 15,6 — 69 85
10,8 13,5 2,14 240 15,0 — 66 80
10,9 13,0 2,05 225 14,4 — 63 70
11,0 12,5 1,97 210 13,8 — 60 67,5
11,1 11,9 1,90 195 13,2 — 57,0 60
11,2 11,4 1,84 180 12,6 — 54,0 58
11,3 10,9 1,79 170 12,1 — 51,0 54
11,4 10,4 1,71 160 11,7 — 48,0 52
11,5 10,0 1,64 150 11,2 — 46,0 48
11,6 9,6 1,59 140 10,8 — 43,0 46
11,7 9,3 1,54 130 10,3 — 41,0 42
11,8 9,0 1,50 120 9,9 — 39,0 40
11,9 8,7 1,45 110 9,4 — 37,0 38,6
12,0 8,4 1,41 100 9,0 — 36,0 38
12,1 8,1 1,37 93 8,7 — 34,0 36,6
12,2 7,9 1,32 87 8,4 — 33,0 36
12,3 7,6 1,28 81 8,1 — 31,0 34,3
12,4 7,2 1,24 75 7,9 — 30,0 34
12,5 7,0 1,20 70 7,7 — 28,0 32,3
12,6 6,8 1,15 66 7,4 — 27,0 32
12,7 6,6 1,10 62 7,1 — 25,4 30,5
12,8 6,4 1,086 58 6,8 — 24,2 30
12,9 6,2 1,03 55 6,5 — 23,2 29
13,0 6,0 1,00 52 6,2 1000 22,5 28,5
13,1 5,7 0,97 49 6,0 850 21,7 27,5
13,2 5,4 0,94 46 5,8 730 21,0 27
13,3 5,3 0,91 44 5,6 630 20,2 26
13,4 5,1 0,88 42 5,5 560 19,5 25,6
13,5 4.9 0,85 40 5,3 500 19,0 24,8
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lpodomkerue mabnuusi A.2

Honyctuman emkoctb, MK®, Ana noArpynnel (rpynnel) snekTpoobopynosaHua
Hanps- Ic IB | A |
xeHue, B
KoathpuumueHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
13,6 4.6 0,82 38 5,2 450 18,6 24,4
13,7 4.4 0,79 36 5,0 420 18,1 23,5
13,8 4,2 0,76 34 4.9 390 17,7 23
13,9 4.1 0,74 32 4,7 360 17,3 22
14,0 4,0 0,73 30 4,60 330 17,0 21,5
14,1 3,9 0,71 29 4,49 300 16,7 20,5
14,2 3,8 0,70 28 4,39 270 16,4 1000 20
14,3 3,7 0,68 27 4,28 240 16,1 800 19,64
14,4 3,6 0,67 26 4,18 210 15,8 500 19,48
14,5 3,5 0,65 25 4,07 185 15,5 360 19,16
14,6 3,4 0,64 24 3,97 160 15,2 320 19
14,7 3,3 0,62 23 3,86 135 14,9 268 18,6
14,8 3,2 0,61 22 3,76 120 14,6 220 18,4
14,9 3.1 0,59 21 3,65 110 14,3 190 18
15,0 3,0 0,58 20,2 3,55 100 14,0 180 17,8
15,1 2,90 0,57 19,7 3,46 95 13,7 170 17,48
15,2 2,82 0,55 19,2 3,37 91 134 160 17,32
15,3 2,76 0,53 18,7 3,28 88 13,1 140 17
15,4 2,68 0,521 18,2 3,19 85 12,8 130 16,8
15,5 2,60 0,508 17.8 3,11 82 12,5 120 16,48
15,6 2,52 0,497 17,4 3,03 79 12,2 110 16,32
15,7 2,45 0,487 17,0 2,95 77 11,9 100 16
15,8 2,38 0,478 16,6 2,88 74 11,6 95 15,8
15,9 2,32 0,469 16,2 2,81 72 11,3 90 15,4
16,0 2,26 0,460 15,8 2,75 70 11,0 87,5 15,2
16,1 2,20 0,451 15,4 2,69 68 10,7 85 14,8
16,2 2,14 0,442 15,0 2,63 66 10,5 80 14,64
16,3 2,08 0,433 14,6 2,57 64 10,2 75 14,32
16,4 2,02 0,424 14,2 2,51 62 10,0 70 14,16
16,5 1,97 0,415 13,8 2,45 60 9,8 67,5 13,8
16,6 1,92 0,406 13,4 2,40 58 9,6 65 13,64
16,7 1,88 0,398 13,0 2,34 56 9,4 60 13,32
16,8 1,84 0,390 12,6 2,29 54 9,3 58 13,16
16,9 1,80 0,382 12,3 2,24 52 9,1 56 12,8
17,0 1,76 0,375 12,0 2,20 50 9,0 54 12,64
17,1 1,71 0,367 11,7 2,15 48 8,8 52 12,32
17,2 1,66 0,360 11,4 2,11 47 8,7 50 12,16
17,3 1,62 0,353 11,1 2,06 45 8,5 48 11,8
17,4 1,59 0,346 10,8 2,02 44 8,4 46 11,6
17,5 1,56 0,339 10,5 1,97 42 8,2 44 11,2
17,6 1,53 0,333 10,2 1,93 40 8,1 42 11
17,7 1,50 0,327 9,9 1,88 39 8,0 40 10,64
17,8 1,47 0,321 9,6 1,84 38 7,9 39,2 10,48
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Honyctumas emkocTb, MK®, Ana noarpynnel (rpynnel) 3nekTpoobopynoBaHus

Hanps- Ic IB | A
xeHue, B
KoadpdpuumeHt HesonacHocTn
x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
17,9 1,44 0,315 9,3 1,80 37 7,7 38,6 10,16
18,0 1,41 0,309 9,0 1,78 36 7,6 38 10
18,1 1,38 0,303 8,8 1,75 35 7,45 37,3 9,86
18,2 1,35 0,297 8,6 1,72 34 7,31 36,6 9,8
18,3 1,32 0,291 8,4 1,70 33 7,15 36 9,68
18,4 1,29 0,285 8,2 1,69 32 7,0 34,6 9,62
18,5 1,27 0,280 8,0 1,67 31 6,85 34,3 9,5
18,6 1,24 0,275 7,9 1,66 30 6,70 34 9,42
18,7 1,21 0,270 7,8 1,64 29 6,59 32,6 9,28
18,8 1,18 0,266 7,6 1,62 28 6,48 32,3 9,21
18,9 1,15 0,262 7,4 1,60 27 6,39 32 9,07
19,0 1,12 0,258 7,2 1,58 26 6,3 31,2 9
191 1,09 0,252 7,0 1,56 25,0 6,21 30,5 8,86
19,2 1,06 0,251 6,8 1,55 24,2 6,12 30 8,8
19,3 1,04 0,248 6,6 1,52 23,6 6,03 29,5 8,68
19,4 1,02 0,244 6,4 1,51 23,0 5,95 29 8,62
19,5 1,00 0,240 6,2 1,49 22,5 5,87 28,5 8,5
19,6 0,98 0,235 6,0 1,47 22,0 5,8 28 8,42
19,7 0,96 0,231 59 1,45 21,5 572 27,5 8,28
19,8 0,94 0,227 5,8 1,44 21,0 5,65 27 8,21
19,9 0,92 0,223 5,7 1,42 20,5 5,57 26,5 8,07
20,0 0,90 0,220 5,6 1,41 20,0 55 26 8
201 0,88 0,217 55 1,39 19,5 5,42 25,6 7,87
20,2 0,86 0,213 54 1,38 19,2 5,35 25,2 7,8
20,3 0,84 0,209 53 1,36 18,9 5,27 24,8 7,75
20,4 0,82 0,206 52 1,35 18,6 5,20 24,4 7,62
20,5 0,80 0,203 5,1 1,33 18,3 5,12 24 7,5
20,6 0,78 0,200 5,0 1,32 18,0 5,05 23,5 7,42
20,7 0,76 0,197 4,9 1,31 17,7 4,97 23 7,33
20,8 0,75 0,194 4.8 1,30 17,4 4,9 22,5 7,16
20,9 0,74 0,191 4,7 1,28 17,2 4,84 22 7
21,0 0,73 0,188 4.6 1,27 17,0 4,78 21,5 6,93
211 0,72 0,185 4,52 1,25 16,8 4,73 21 6,87
21,2 0,71 0,183 4,45 1,24 16,6 4,68 20,5 6,75
21,3 0,70 0,181 4,39 1,23 16,4 4,62 20 6,62
21,4 0,69 0,179 4,32 1,22 16,2 4,56 19,8 6,56
21,5 0,68 0,176 4,25 1,20 16,0 4,5 19,64 6,5
21,6 0,67 0,174 4,18 1,19 15,8 4,44 19,48 6,37
21,7 0,66 0,172 4,11 1,17 15,6 4,38 19,32 6,25
21,8 0,65 0,169 4,04 1,16 15,4 4,32 19,16 6,18
21,9 0,64 0,167 3,97 1,15 15,2 4,26 19 6,12
22,0 0,63 0,165 3,90 1,14 15,0 4,20 18,8 6
221 0,62 0,163 3,83 1,12 14,8 4,14 18,6 5,95
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Donyctumas emkocTsb, MK®, Ana noarpynnel (rpynnel) 3nekTpoobopyoBaHus

Hanps- Ic IB | A
xeHue, B
KoathpuumueHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
22,2 0,61 0,160 3,76 1,11 14,6 4,08 18,4 5,92
22,3 0,60 0,158 3,69 1,10 14,4 4,03 18,2 59
22,4 0,59 0,156 3,62 1,09 14,2 3,98 18 5,85
22,5 0,58 0,154 3,55 1,08 14,0 3,93 17.8 5,8
22,6 0,57 0,152 3,49 1,07 13,8 3,88 17,64 5,77
22,7 0,56 0,149 3,43 1,06 13,6 3,83 17,48 5,75
22,8 0,55 0,147 3,37 1,05 13,4 3,79 17,32 5,7
22,9 0,54 0,145 3,31 1,04 13,2 3,75 17,16 5,65
23,0 0,53 0,143 3,25 1,03 13,0 3,71 17 5,62
231 0,521 0,140 3,19 1,02 12,8 3,67 16,8 5,6
23,2 0,513 0,138 3,13 1,01 12,6 3,64 16,54 5,55
23,3 0,505 0,136 3,08 1,00 12,4 3,60 16,48 55
23,4 0,497 0,134 3,03 0,99 12,2 3,57 16,32 5,47
23,5 0,490 0,132 2,98 0,98 12,0 3,53 16,16 5,45
23,6 0,484 0,130 2,93 0,97 11,8 3,50 16 54
23,7 0,478 0,128 2,88 0,96 11,6 3,46 15,8 5,35
23,8 0,472 0,127 2,83 0,95 11,4 3,42 15,6 5,32
23,9 0,466 0,126 2,78 0,94 11,2 3,38 15,4 53
24,0 0,460 0,125 2,75 0,93 11,0 3,35 15,2 5,25
241 0,454 0,124 2,71 0,92 10,8 3,31 15 52
24,2 0,448 0,122 2,67 0,91 10,7 3,27 14,8 517
24,3 0,442 0,120 2,63 0,90 10,5 3,23 14,64 5,15
24,4 0,436 0,119 2,59 0,89 10,3 3,20 14,48 51
24,5 0,430 0,118 2,55 0,88 10,2 3,16 14,32 5,05
24,6 0,424 0,116 2,51 0,87 10,0 3,12 14,16 5,02
24,7 0,418 0,115 2,49 0,87 9,9 3,08 14 5,0
24,8 0,412 0,113 2,44 0,86 9,8 3,05 13,8 4,95
24,9 0,406 0,112 2,40 0,85 9,6 3,01 13,64 4,9
25,0 0,4 0,110 2,36 0,84 9,5 2,97 13,48 4,87
25,1 0,395 0,108 2,32 0,83 9,4 2,93 13,32 4,85
25,2 0,390 0,107 2,29 0,82 9,3 2,90 13,16 4.8
25,3 0,385 0,106 2,26 0,82 9,2 2,86 13 4,75
25,4 0,380 0,105 2,23 0,81 9,1 2,82 12,8 4,72
25,5 0,375 0,104 2,20 0,80 9,0 2,78 12,64 4,7
25,6 0,370 0,103 2,17 0,80 8,9 2,75 12,48 4,65
25,7 0,365 0,102 2,14 0,79 8,8 2,71 12,32 4,6
25,8 0,360 0,101 2,11 0,78 8,7 2,67 12,16 4,57
25,9 0,355 0,100 2,08 0,77 8,6 2,63 12 4,55
26,0 0,350 0,099 2,05 0,77 8,5 2,60 11,8 4,5
26,1 0,345 0,098 2,02 0,76 8,4 2,57 11,6 4,45
26,2 0,341 0,097 1,99 0,75 8,3 2,54 11,4 4,42
26,3 0,337 0,097 1,96 0,74 8,2 2,51 11,2 4,4
26,4 0,333 0,096 1,93 0,74 8,1 2,48 11 4,35
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Honyctumas emkocTb, MK®, Ana noarpynnel (rpynnel) 3nekTpoobopynoBaHus

Hanps- Ic IB | A
xeHue, B
KoadpdpuumeHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
26,5 0,329 0,095 1,90 0,73 8,0 2,45 10,8 4,3
26,6 0,325 0,094 1,87 0,73 8,0 2,42 10,64 4,27
26,7 0,321 0,093 1,84 0,72 7,9 2,39 10,48 4,25
26,8 0,317 0,092 1,82 0,72 7,8 2,37 10,32 4,2
26,9 0,313 0,091 1,80 0,71 7,7 2,35 10,16 4,15
27,0 0,309 0,090 1,78 0,705 7,60 2,33 10 4,12
271 0,305 0,089 1,76 0,697 7,50 2,31 9,93 4.1
27,2 0,301 0,089 1,74 0,690 7,42 2,30 9,86 4,05
27,3 0,297 0,088 1,72 0,683 7,31 2,28 9,8 4,0
27,4 0,293 0,087 1,71 0,677 7,21 2,26 9,74 3,97
27,5 0,289 0,086 1,70 0,672 7,10 2,24 9,68 3,95
27,6 0,285 0,086 1,69 668 7,00 2,22 9,62 3,9
27,7 0,281 0,085 1,68 663 6,90 2,20 9,56 3,85
27,8 0,278 0,084 1,67 659 6,80 2,18 9,5 3,82
27,9 0,275 0,084 1,66 654 6,70 2,16 9,42 3,8
28,0 0,272 0,083 1,65 650 6,60 2,15 9,35 3,76
28,1 0,269 0,082 1,63 645 6,54 2,13 9,28 3,72
28,2 0,266 0,081 1,62 641 6,48 2,11 9,21 3,70
28,3 0,263 0,08 1,60 636 6,42 2,09 9,14 3,68
28,4 0,26 0,079 1,59 632 6,36 2,07 9,07 3,64
28,5 0,257 0,078 1,58 627 6,30 2,05 9 3,6
28,6 0,255 0,077 1,57 623 6,24 2,03 8,93 3,57
28,7 0,253 0,077 1,56 618 6,18 2,01 8,86 3,55
28,8 0,251 0,076 1,55 614 6,12 2,00 8,8 3,5
28,9 0,249 0,075 1,54 609 6,06 1,98 8,74 3,45
29,0 0,247 0,074 1,53 605 6,00 1,97 8,68 3,42
29,1 0,244 0,074 1,51 600 5,95 1,95 8,62 3,4
29,2 0,241 0,073 1,49 596 5,90 1,94 8,56 3,35
29,3 0,238 0,072 1,48 591 5,85 1,92 8,5 3,3
29,4 0,235 0,071 1,47 587 5,80 1,91 8,42 3,27
29,5 0,232 0,071 1,46 582 5,75 1,89 8,35 3,25
29,6 0,229 0,07 1,45 578 5,70 1,88 8,28 3,2
29,7 0,226 0,069 1,44 573 5,65 1,86 8,21 3,15
29,8 0,224 0,068 1,43 569 5,60 1,85 8,14 3,12
29,9 0,222 0,067 1,42 564 5,55 1,83 8,07 3,1
30,0 0,220 0,066 1,41 560 5,50 1,82 8 3,05
30,2 0,215 0,065 1,39 551 5,40 1,79 7,87 2,99
30,4 0,210 0,064 1,37 542 5,30 1,76 7,75 2,96
30,6 0,206 0,0626 1,35 533 5,20 1,73 7,62 2,93
30,8 0,202 0,0616 1,33 524 5,10 1,70 7,5 2,90
31,0 0,198 0,0605 1,32 515 5,00 1,67 7,33 2,87
31,2 0,194 0,0596 1,30 506 4,90 1,65 7,16 2,84
31,4 0,190 0,0587 1,28 497 4,82 1,62 7 2,81
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Donyctumas emkocTsb, MK®, Ana noarpynnel (rpynnel) 3nekTpoobopyoBaHus

Hanps- Ic IB | IA
xeHue, B
KoathpuumueHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
31,6 0,186 0,0578 1,26 489 4,74 1,60 6,87 2,78
31,8 0,183 0,0569 1,24 482 4,68 1,58 6,75 2,75
32,0 0,180 0,0560 1,23 475 4,60 1,56 6,62 2,72
32,2 0,177 0,0551 1,21 467 4,52 1,54 6,5 2,69
32,4 0,174 0,0542 1,19 460 4,44 1,52 6,37 2,66
32,6 0,171 0,0533 1,17 452 4,36 1,50 6,25 2,63
32,8 0,168 0,0524 1,15 444 4,28 1,48 6,12 2,6
33,0 0,165 0,0515 1,14 437 4,20 1,46 6 2,54
33,2 0,162 0,0506 1,12 430 4,12 1,44 5,95 2,49
33,4 0,159 0,0498 1,10 424 4,05 1,42 5,9 2,45
33,6 0,156 0,0492 1,09 418 3,98 1,41 5,85 2,44
33,8 0,153 0,0486 1,08 412 3,91 1,39 5,8 2,42
34,0 0,150 0,048 1,07 406 3,85 1,37 5,75 2,4
34,2 0,147 0,0474 1,05 401 3,79 1,35 5,7 2,33
34,4 0,144 0,0468 1,04 397 3,74 1,33 5,65 2,28
34,6 0,141 0,0462 1,02 393 3,69 1,31 5,6 2,26
34,8 0,138 0,0456 1,01 390 3,64 1,30 5,55 2,22
35,0 0,135 0,0450 1,00 387 3,60 1,28 5,5 2,2
35,2 0,133 0,0444 0,99 383 3,55 1,26 5,45 2,2
35,4 0,131 0,0438 0,97 0,380 3,50 1,24 5,4 2,2
35,6 0,129 0,0432 0,95 0,376 3,45 1,23 5,35 2,2
35,8 0,127 0,0426 0,94 0,373 3,40 1,21 5,3 2,17
36,0 0,125 0,0420 0,93 0,370 3,35 1,20 5,25 2,15
36,2 0,123 0,0414 0,91 0,366 3,30 1,18 5,2 2,15
36,4 0,121 0,0408 0,90 0,363 3,25 1,17 5,15 2,1
36,6 0,119 0,0402 0,89 0,359 3,20 1,150 5,1 2
36,8 0,117 0,0396 0,88 0,356 3,15 1,130 5,05 1,99
37,0 0,115 0,039 0,87 0,353 3,10 1,120 5 1,98
37,2 0,113 0,0384 0,86 0,347 3,05 1,100 4,95 1,96
37,4 0,111 0,0379 0,85 0,344 3,00 1,090 4.9 1,95
37,6 0,109 0,0374 0,84 0,340 2,95 1,080 4,85 1,94
37,8 0,107 0,0369 0,83 0,339 2,90 1,070 4.8 1,93
38,0 0,105 0,0364 0,82 0,336 2,85 1,060 4,75 1,92
38,2 0,103 0,0359 0,81 0,332 2,80 1,040 4,7 1,91
38,4 0,102 0,0354 0,80 0,329 2,75 1,030 4,65 1,9
38,6 0,101 0,0350 0,79 0,326 2,70 1,020 4,6 1,87
38,8 0,100 0,0346 0,78 0,323 2,65 1,010 4,55 1,86
39,0 0,099 0,0342 0,77 0,320 2,60 1,000 4,5 1,85
39,2 0,098 0,0338 0,76 0,317 2,56 0,980 4,45 1,83
39,4 0,097 0,0334 0,75 0,314 2,52 0,970 4.4 1,82
39,6 0,096 0,0331 0,75 0,311 2,48 0,960 4,35 1,8
39,8 0,095 0,0328 0,74 0,308 2,44 0,950 4,3 1,79
40,0 0,094 0,0325 0,73 0,305 2,40 0,940 4,25 1,78
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Hanps- Ic IB | A |
xeHue, B
KoadpdpuumeHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
40,2 0,092 0,0322 0,72 0,302 2,37 0,930 4,2 1,76
40,4 0,091 0,0319 0,71 0,299 2,35 0,920 4,15 1,75
40,6 0,090 0,0316 0,70 0,296 2,32 0,910 4.1 1,74
40,8 0,089 0,0313 0,69 0,293 2,30 0,900 4,05 1,73
41,0 0,088 0,0310 0,68 0,290 2,27 0,890 4 1,72
41,2 0,087 0,0307 0,674 0,287 2,25 0,882 3,95 1,7
41,4 0,086 0,0304 0,668 0,284 2,22 0,874 3,9 1,68
41,6 0,085 0,0301 0,662 0,281 2,20 0,866 3,85 1,67
41,8 0,084 0,0299 0,656 0,278 2,17 0,858 3,8 1,66
42,0 0,083 0,0297 0,650 0,275 2,15 0,850 3,75 1,65
42,2 0,082 0,0294 0,644 0,272 2,12 0,842 3,72 1,62
42,4 0,081 0,0292 0,638 0,269 2,10 0,834 3,68 1,61
42,6 0,079 0,0289 0,632 0,266 2,07 0,826 3,64 1,6
42,8 0,078 0,0286 0,626 0,264 2,05 0,818 3,6 1,59
43,0 0,077 0,0284 0,620 0,262 2,02 0,810 3,55 1,58
43,2 0,076 0,0281 0,614 0,259 2,00 0,802 3,5 1,56
43,4 0,075 0,0279 0,608 0,257 1,98 0,794 3,45 1,55
43,6 0,074 0,0276 0,602 0,254 1,96 0,786 3,4 1,54
43,8 0,073 0,0273 0,596 0,252 1,94 0,778 3,35 1,53
44,0 0,072 0,0271 0,590 0,250 1,92 0,770 3,3 1,52
442 0,071 0,0268 0,584 0,248 1,90 0,762 3,25 1,5
44 .4 0,070 0,0266 0,578 0,246 1,88 0,754 3,2 1,48
44,6 0,069 0,0263 0,572 0,244 1,86 0,746 3,15 1,47
44.8 0,068 0,0261 0,566 0,242 1,84 0,738 3,1 1,46
45,0 0,067 0,0259 0,560 0,240 1,82 0,730 3,05 1,45
45,2 0,066 0,0257 0,554 0,238 1,80 0,722 3 1,42
454 0,065 0,0254 0,548 0,236 1,78 0,714 2,98 1,41
45,6 0,064 0,0251 0,542 0,234 1,76 0,706 2,96 1,4
45,8 0,063 0,0249 0,536 0,232 1,74 0,698 2,94 1,39
46,0 0,0623 0,0247 0,530 0,230 1,72 0,690 2,92 1,38
46,2 0,0616 0,0244 0,524 0,228 1,70 0,682 2,9 1,36
46,4 0,0609 0,0242 0,518 0,226 1,68 0,674 2,88 1,35
46,6 0,0602 0,0239 0,512 0,224 1,67 0,666 2,86 1,34
46,8 0,0596 0,0237 0,506 0,222 1,65 0,658 2,84 1,33
47,0 0,0590 0,0235 0,500 0,220 1,63 0,650 2,82 1,32
47,2 0,0584 0,0232 0,495 0,218 1,61 0,644 2,8 1,3
47,4 0,0578 0,0229 0,490 0,216 1,60 0,638 2,78 1,28
47,6 0,0572 0,0227 0,485 0,214 1,59 0,632 2,76 1,27
47.8 0,0566 0,0225 0,480 0,212 1,57 0,626 2,74 1,26
48,0 0,0560 0,0223 0,475 0,210 1,56 0,620 2,72 1,25
48,2 0,0554 0,0220 0,470 0,208 1,54 0,614 2,7 1,22
48,4 0,0548 0,0218 0,465 0,206 1,53 0,609 2,68 1,21
48,6 0,0542 0,0215 0,460 0,205 1,52 0,604 2,66 1,2
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Hanps- Ic IB | A |
xeHue, B
KoathpuumueHt HesonacHocTn

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
48,8 0,0536 0,0213 0,455 0,203 1,50 0,599 2,64 1,19
49,0 0,0530 0,0211 0,450 0,201 1,49 0,594 2,62 1,18
49,2 0,0524 0,0208 0,445 0,198 1,48 0,589 2,6 1,16
49,4 0,0518 0,0206 0,440 0,197 1,46 0,584 2,56 1,15
49,6 0,0512 0,0204 0,435 0,196 1,45 0,579 2,52 1,14
49,8 0,0506 0,0202 0,430 0,194 1,44 0,574 2,46 1,13
50,0 0,0500 0,0200 0,425 0,193 1,43 0,570 2,46 1,12
50,5 0,0490 0,0194 0,420 0,190 1,40 0,558 2,43 1.1
51,0 0,0480 0,0190 0,415 0,187 1,37 0,547 2,4 1,08
51,5 0,0470 0,0186 0,407 0,184 1,34 0,535 2,3 1,02
52,0 0,0460 0,0183 0,400 0,181 1,31 0,524 2,25 1
52,5 0,0450 0,0178 0,392 0,178 1,28 0,512 2,2 0,99
53,0 0,0440 0,0174 0,385 0,175 1,25 0,501 2,2 0,97
53,5 0,0430 0,0170 0,380 0,172 1,22 0,490 2,2 0,96
54,0 0,0420 0,0168 0,375 0,170 1,20 0,479 2,15 0,95
54,5 0,0410 0,0166 0,367 0,168 1,18 0,468 2,15 0,94
55,0 0,0400 0,0165 0,360 0,166 1,16 0,457 2 0,94

A.4 Nonyctumoe cHuxeHue 3pPeKTUBHON €MKOCTU NMPU UCNONb30BaHUU 3aLUUTLI NOCNeAoBaTeNIbHO BKIHO-
YEHHbLIM Pe3UCTOPOM
Korga pesvcTop ycTaHOBMEH MocrneaoBaTernbHO C KOHAEHCATOPOM NSl OFPaHUYeHUst 3HEPTUM, KOTOpasl MOXET
BbIAETUTLCA B BUAE pa3psifa oT ux kombuHaumm (3Heprusi mexay yanamm A u B Ha npvBeaeHHOM Huxe pucyHke A.9),
oueHka 3thdheKTUBHON EMKOCTU MEXIY STUMU ABYMS y3NaMu MOXET ObiTb YMpoLLeHa € NOMOLLBIO NMPUMEHEHUs1 Tabnu-
ubl A.3. B kadecTBe ansTepHaTVBbl, €Cnn Tabnuuy He NPUMEHSIIOT, Lernb MOXET ObiTb UCMbITaHa.
Pe3auncTop gomnxeH GbiTb B COOTBETCTBUM C 7.1, U y3en X AorkeH ObiTb OTAENEH OT BCEX APYIMX TOKOBEAYLLMX YacTeln
B COOTBETCTBMM C 6.3.

A
X
B ]
2

PucyHok A.9 — OkBMBaneHTHasi eMKOCTb

T Ca¢ = C x KO3(PPUUNEHT YMEHbLLEHUS

Tabnwnya A3 — [donyctnmoe cHuxkeHne 3hDEKTVBHON €MKOCTU NPU UCMONb30BaHWM 3aLUMThI NOCneaoBaTeribHO
BKIMIOYEHHbIM PE3NCTOPOM

Conpotusnenue R, Om

KoathdpuumeHT ymeHbLIeHuA

ConpotusneHue R, Om

KoathdpuumeHT ymeHbLIEHUA

0 1,00 4 0,87
1 0,97 5 0,85
2 0,94 6 0,83
3 0,91 7 0,80
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OkoH4yaHue mabnuusi A.3

Conpotusnenve R, Om KoathdpuumneHT ymeHbLIEHUA ConpotusneHue R, Om KoathdpuumeHT ymeHbLIEHUA
8 0,79 18 0,61
9 0,77 20 0,57
10 0,74 25 0,54
12 0,70 30 0,49
14 0,66 40 0,41
16 0,63

MpumeyvaH ne— lNpuBegeHHble B Tabnmue ko3UUNEHTLI AaHbl ¢ 3anacom. bonee 3HaunTenbHOE CHUXKEHWE
€MKOCTU MOXeT ObiTb MPUHATO MO pesyrnbratam WUCTbITaHU.
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Mpunoxexue B
(oba3aTensHoOe)

UckpooGpasyowmii MexaHU3M AN UCNbITaHUA UcKpobGe3onacHbIX Lenei

B.1 MeToabl ucnbiTaHMt HA UICKPOBOE BOCMJIAMEHEeHue

B.1.1 MpuHUMN npoBegeHUn UCTIbITAHUNA

OneKkTpUYecKyto Lienb NOAKITIOYAIOT K KOHTakTamMm MCKpooObpa3sylolero MexaHmama, KoTopble HaxoasiTcs BO B3pblB-
HOW Kamepe, 3anofnHEeHHON MCNbITaTeNnbHOW B3PbIBOOMACHON CMECHIO.

MapameTpsbl Lenu perynvpytotcs ans obecnevenus 3agaHHoro koadduumeHta 6e3onacHOCTU U NPOBOAUTCA WUC-
NbiTaHWe C Uenblo onpegeneHusi, Npom3ongaeT unu He NPou3orWaeT BOCMIIaMeHEHWe UCMbITAaTENbHON B3pbIBOONACHOW
CMecKn npu onpefeneHHoOM KonuyecTBe cpabaTbiBaHUn KOHTAKTHOW CUCTEMBI.

Ecnu He ykazaHo uHoe, Jonycku Ansi paamepoB o6paboTaHHbIX AeTanen coctaBnsaoT + 2 % (ansa aAnvHel Bonbgpa-
MOBOW npoBonovkn = 10 %), a anst HanpsikeHust u Toka + 1 %.

B.1.2 Uckpoobpa3yrowmin MeXaHU3M

Wckpoobpasyowmin MexaHn3m COCTOUT M3 KOHTAKTHOTO YCTPOWCTBA, PacnonoXeHHOro B Cocy/e B3pbIBHOW Kame-
pbl 06beMOM He MeHee 250 cMm3, N nNpeaHasHayeH AnA CO3AAHUSA 3MEKTPUYECKUX Pa3pAaoB NPU 3aMblKaHUU U Pa3Mbl-
KaHWUW 3NEKTPUYECKol Lenu B cpede MCMbITaTenbHOW B3pPbIBOONACHON CMECHU.

MprvnmedvyaHune 1 — KoHCTpykuusi nckpoobpasylowero MexaHmama 1 B3pbIBHOW Kamepbl rMnpuBegeHa Ha
pucyrke B.4. (Cxema pacnonoxeHusi KOHTaKTOB NnpvBeaeHa Ha pucyHkax B.1, B.2 n B.3).

OpOuH 13 KOHTaKTHBIX 3MeKTPOAOB AOIKEH NpeacTaBnsTe coboil Bpawalowmines KagMmmeBbid UCK C ABYMSA NasaMm
(pucyHok B.2).

MpumevaHnune 2— [Ina OTNMBKA KAAMWEBBIX KOHTAKTHBIX AUCKOB MOXXHO MCMNOMb30BaTb KaAMWUW, NPUMEHSIE-
MbIli Anst HAHECEHWS raribBaHUYeCKOro MOKPbITHS.

Jpyrovi KOHTaKTHbIN 3NEKTPOA COCTOMT M3 YeTbipex BonbdpamoBbix npoonovek avameTpom 0,2 + 0,02 mm, 3ak-
PenneHHBbIX Mo OKPYXHOCTU agnameTpom 50 MM Ha gepxartene anekTpoga w3 NatyHu Unv Apyroro Nnogxoasiero matepu-
ana (pucyHok B.3).

Mpumevanwne 3 — B mecrtax kpenneHna BonbdpaMoOBbIX NPOBOMOYEK XKenaTenbHO 3aKkpyrnaTb yribl
Aepxarensi, YTobbl NPeaoXpaHUTb NMPOBOSIOYKU OT OCTPLIX KPOMOK.

CxeMa pacrnonoxeHUst KOHTAKTOB NpuBedeHa Ha pucyHke B.1. [lepxatenb BpawaloT Takum obpa3om, 4Tobbl
BONbPaAMOBbIE MPOBOMOYKM CKONBb3UM MO LUEPOXOBATON NMOBEPXHOCTU KAaAMMEBOIO Agucka. PacctosHne mexay aepxa-
Tenem NpoBonoYek u auckom coctaenseT 10 mm. CeobogHasa anvHa nposoriovek — 11 Mm. MPoBONOYKM BbINPSIMNSIIOT
W YCTaHaBINUBAIOT NepreHanKynsipHO NOBEPXHOCTU AWCKA, KOIAA OHWU HE KOHTaKTUPYIOT C HUM.

Ocu Banoe, BpawawLWmX OUCK U AepKaTeslb NpoBOMoYeK, PacnornoXeHbl HA paccTosHun 31 MM apyr oT gapyra v
SMEKTPUYECKM M30NMPOBaHbI Mexdy COBOM M OT LOKOMNS OCHOBAHUSI MEXaHW3Ma. JNEKTPUYECKUI TOK NOABOAAT U CHU-
MaIOT CKOMb3AWMMM KOHTaKTaMM Ha Barnax, KOTopble NpuBOASIT B ABUXEHUE C MOMOLLBI0 TOKOHENPOBOAALWMX WECTEPEH
C COOTHOWeHNeM 3ybber 50:12.

Hepxatens NnpoBonoyek BpawatoT ¢ Yactotor 80 06/MUH anekTpuyeckum gBuraTenem, KOTopuin B crny4vae Heobxo-
OVMOCTU MOXeT MMeTb pedykTop. Auck BpawaioT MmefneHHee B NPOTUBOMNOIOXHOM HaNpaBneHuu.

MpumedyaHune 4 — MAa30HENPOHULAEMbIE NMOALIMIHUKA CKONBXEHUS1 HEOBXOAMMbI B LLOKONE OCHOBaHWS, €CNK
He UCnonb3yeTcsl cucTeMa pacxofa rasa.

Ecnn He ucnone3ayloT cuctemy cBOOGOQHON LMPKYNSILMK MCTbITATENbHOW B3pLIBOONACHOW CMecH, TO Heobxogmmo
MCMOMb30BaThk ra3cHenpoHMLAaeMble NOALMIHUKU B OMOPHOW Nnute.

Onsa peructpauum uncna o6opoTOB Bana Aepxartensi NPOBONOYEK UCTONb3YIOT CHETYMK UNU N3MEepUTENb BPEMEHW
Ans onpegeneHns NPoAOMKUTENBHOCTU UCTIbITaHWUK, COOTBETCTBYIOLLEN 3aAaHHOMY Yucny obopoToB Bana gepxaTens.

Mpumedaunune 5— locne BocnnameHeHUs1 B3pbIBOONACHOW CMECU XKenaTenbHO aBTOMaTUHecku OCTaHOBUTL
ABuratens unu cyetymk. [ina perMcTpaummn BocrnnameHeHUs1 B3pLIBOONACHON CMECU MOXET, HanpuMep, UCMoNbL30BaTh-
cs (POTO3INEMEHT UNN JaTHMK AABNEHUA.

Cocya B3pbIBHOW Kamepbl OOMKEH BbiAepXUBaTh B3pbiB AaBrnieHuemM He meHee 1500 klMa (15 6ap), ecnu He
npeaycMoTpeH cbpoc aaeneHwms.

EMKOCTb Ha 3aXMMax KOHTaKTHOTO YCTPOMCTBA MCKpOOOpa3sylowero MmexaHnsma He gormkHa npesbiwate 30 nd
NPy PasoMKHYTbLIX KOHTaKTax, CONPOTUBIEHNE He AOMKHO npesbiwaTtb 0,15 OM npu noctosHHOM Toke 1 A n cob6cTBeHHan
WHAYKTUBHOCTb He AOMmkHa npesbiwaTth 3 MkH NPy 3aMKHYTbIX KOHTAKTax.

B.1.3 Kanubposka nuckpoo6pasyoliero mexaHmama

UyBCTBUTENBHOCTE UCKPOOOPa3yioLero mexaHnama Heobxoaumo NPoBePsT A0 M NOCNEe Kaxaon cepumn ucnbita-
Hui no 10.1.3.

Ecnn 4yBCTBUTENBHOCTL UCKPOOOPa3yIOWEro MexaHM3mMa He COOTBETCTBYET YKa3aHHOWN, ANs €e BOCCTaHOBMNEHWS
HeobxoaAMMO BLINOMNHUTE Cneaylowme AercTBUSE:

a) NpoBepuTb NapameTpbl KOHTPOIBbHOW 3NEKTPUYECKON Lienu;
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b) npoBepuTb COCTaB UCNBLITATENBHOW B3PLIBOOMACHON CMECH;

C) OMUCTUTB BONbGPaAMOBLIE NPOBONOYKK;

d) 3amennTb BONbMPaMOBLIE NPOBONOYKY;

€) NoaKNIoYNTL BLIXOAHBIE 3aXMMbI MCKPOODpasyloWero MexaHuama K Lenn ¢ napamerpamm 95 mMu/24 B/100 mA
B cootBeTcTBUM ¢ 10.1.3 u cgenatb He meHee 20 000 o6oOpOTOB AepkaTens BONbMPaMOBLIX NPOBOMNOYEK B atMocdepe
BO34yXa;

f) 3ameHnTb KagmKeBbIN AVNCK W OTKanMbpoBaThk MCKPoOOpasyLWmMii MexaHnam cornacHo 10.1.3.

B.1.4 MogroTtoBka n 0MUCTKA BONb¢paMOBbLIX NPOBONOYEK

Bonbthpam — oueHb Xpynkuy martepuar, u BONbpamMoBbI€ NPOBOMNOYKM PaCLLENATCA Ha KOHLAX nocne OTHO-
CUTENIbHO HENpOAOIHKUTENBHOIO BpeMeHU paboThbl.

PekomeHayeTcss ogvH M3 criegyrowmnx cnocoboB NoAroTOBKM BONbGPAMOBBIX 3MEKTPOAOB K WUCMbITaHUAM:

a) onnaBuTb KOHLLbI MPOBOJIOYKM C MOMOLLBIO YCTPOWNCTBA, MOKa3aHHOrO Ha pucyHke B.5, npu aTom Ha kaxgon
NpoBosioYvke 06pa3yeTcs WapuK, KOTOPLIA MOXHO NErko yaanutb WUNYMKamu.

Mocne Takow NOAroTOBKW, B CPeAHEM, OHY U3 YeThIPEX KOHTAKTHbLIX MPOBOIOYEK HYXXHO 3aMEHsITb TONbKO nocrne
50 000 mckpenun;

b) Hape3aTb NPOBOIOKY, HAaNPUMep, C NMOMOLLBIO BbICOKOKAYECTBEHHbIX HOXHMULL

3aTeM NPOBONOYKM YCTAHOBUTL B AgpXKaTellb U BPYYHYIO O4YMCTUTL BCIO MOBEPXHOCTH NPOBONOYEK, BKITHOYAs KOHLbI
HaxxgauHon Bymarol knacca 0, unm 3KBUBaneHTHbIM abpasmBHLIM MaTepuanom.

MpumevyaHunsa

1 Mpu ouncTke NpoBonoYek Heobxoammo ybupaTtb M3 UCKpOOGPasyIoWero MexaHnama gepxartenb 3NeKTPoAoB.

2 TpeboBaHusi K pa3mepy 3epeH HaxgadHon BGymaru knacca O unu aKBMBaNeHTHOro abpasvBHOro martepuana,
onpegeneHHsle Npy NoMowmM cuTa, NpueeaeHsl B Tabnuue B.1.

Ta6nwuua B.1
Konv4ecTBO 3epeH, NpoxXodslMX 4epes OTBEpPCTUA cuTa Pasmep oTeepcTus cuta, MKM
MpoxogAaT BCe 3epHa 106
3agepxuBaeTcs Ha cute He Gonee 24 % 75
3apepxuBaeTtca Ha cuTe He meHee 40 % 53
MpoxoauT He Gonee 10 % 45

Kak nokaseigaeT onbIT, Ans cTabunusaummn 1yBCTBUMTENBHOCTU MCKpOOOpa3yloLWwero mexaHuama BO BpeMst UCnbiTa-
HUIA XeraTenbHO OYUCTUTL U BBINPAMUTL NPOBONOYKU HA PaBHOM paccTosiHuU. [MepuognuHOCTE OYUCTKU 3aBUCUT OT
CKOPOCTH, C KOTOPOIN Ha NPOBONOYKE 06Pa3yloTCA OTNOXKEHUA. ITa CKOPOCTb 3aBUCUT OT ucnbITyemon uenu. MNposonovka
AomkHa ObITb 3aMeHeHa, ecnu ee KOHel pacwenneH unv NPOoBONOYKY HEBO3MOXHO BbINPAMUTD.

B.1.5 YcTaHOBKa HOBOIro KaAMUeBoOro Aucka

Yto6bl cTabunusnpoBaTb YyBCTBMTENBHOCTL MCKPOOGPa3yIoLLEro MexaHU3ma, PEKOMEHAYETCA cneayowasn npo-
Uueaypa yCTaHOBKM HOBOFO KagMMEBOFO AWcKa:

a) yCTaHOBUTb AWUCK Ha UCKpooBpasylowemM MexaHU3Mme;

b) nogkniounTb BbIXOAHBIE 3AaXUMbI UCKPOOBpasyloWero MexaHnama K Lenu ¢ napamerpamu 95 mru/24 B/100 mA
B cootBeTcTBUM € 10.1.3. n caenatb He MeHee 20 000 obopoToB AepxaTensi NPOBONoYeKk B atMocdepe BO3AyXa;

C) YyCTAHOBUTb HOBbIE€ MPOBONOYKN, NOAFOTOBNEHHBIE U OHULLEHHLIE B COOTBETCTBUM C B.1.4, 1 NnoakniounTe BbIXOA-
Hble 3aXMMbl MCKPOOOpa3yIoWero MexaHnama K He3NeKTPONMTUYECKOMY KOHAEHCATOPY €MKOCTbIO 2 MKD, 3apshkaemo-
My Yepe3 pe3ncTop conpotuBneHvem 2 kOm;

d) 3anonHuTL cocyA B3pbIBHOW Kamepbl UCNbITAaTENBHON B3PLIBOOMNACHOW cMmecklo  anst noarpynnel 1A - (unu rpyn-
nel 1) (10.1.3.1) n nogatb Hanpsbkenme 70 B (ansa rpynnel | — 95 B) Ha eMKOCTHYI0 Lienb M BpaLwath UCKpoobpasyowmi
MEXaHU3M, NoKa He BOCMNAaMEeHUTCS B3pbIBOOMNACcHasi cMeCb Unu He npousoiigeT 400 o6opoTOB gepxartens npoBono-
yek. Ecnn BocnnameHeHust He NPou3oOLWWNO, NPOBEPLTE CMECh, 3aMEHUTE MPOBOIOYKM UMK NPOBEPLTE UCKPOODBpasyto-
Wi MexaHusm. Ecnu BocnnameHeHne KOHTPONbHOW B3pLIBOONACHOW CMECH MPOU3OLLNIO, TO cneayeT CHUXaTb Hanps-
xeHne Ha 5 B n noBTOpATL ONMcaHHylo npoueaypy Ao Tex nop, Noka He NPeKpaTUTLCS BO3HUKHOBEHWE BOCNNAMEHEHWN;

€) HanpskeHne, Npu KOTOPOM AOIKXHO MPOU3OWTU BOcnnameHeHwe, paBHo 45 B ana nogrpynnel IIA (55 B ansa
rpynnel 1) M HanpsxeHne, Npu KOTOPOM BOCNIameHeHWe He A0MKHO npoucxoauTb, paBHo 40 B ansa noarpynnel lIA ( 50B
ans rpynne: 1).

B.1.6 O6nactb npumeHeHUA ncKpoobpas3ylolero MexaHu3ma

Wckpoobpasylowmin MexaHn3am npegHasHadveH Ansi UCnbliTaHua Mckpobes3onacHbiX LENE co crneaylowmumn npe-
AenbHbBIMK NapameTpamm:

a) ucneitatenbHbln TOK — He Gonee 3 A;
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b) pabovee HanpskeHWe UCMBITYEMbIX OMUYECKMX UM EMKOCTHBIX uenen — He Gonee 300 B;
C) ONS MHAYKTUBHBIX LUenel — UHAYKTUBHOCTb He 6onee 1 H;
d) yactoTta ToKa B 3NeKTpu4eckux uensix — He 6onee 1,5 MIy.

MpumevaHusa

1 Uckpoobpasytowmini MeXaHM3M MOXHO MPUMEHSITb ANsl UCNBITAHWN Lenen ¢ napaMmeTpamu, BbIXOASLWMMU 32
yKasaHHble npegensl, HO NPU 3TOM BO3MOXHbI U3MEHEHUS1 UYBCTBUTENbHOCTU.

2 Ecnu nenbitatenbHbIM TOK NpeBbiwaeT 3A, HarpeB BONb(pamMOBbIX NPOBONMOYEK MOXET CTaTb AONONMHUTENbHON
NPUYMHON BOCNNAMEHEHNA W NOBNUSATH HA pe3ynbTaTbhl UCMbITaHWIA.

3 Ana vHAyKTUBHBIX Luenen HeobxoaMMO NPUHSTE MEPbI K TOMY, YTOOblI COBCTBEHHAs! MHAYKTUBHOCTL W NOCTOSIHHbIE
BPEMEHWN Uenn He OKa3blBann HEraTMBHOIO BIUSIHUA Ha pe3ynbrarthl.

4 EMKOCTHbIE U MHAYKTUBHbLIE LEEMU C BLICOKMMU 3HAYEHUSIMU MOCTOSIHHLIX BPEMEHU MOXHO WUCMbITHIBATL, HaNpu-
Mep, YMEHbLIAsi 4acToTy BpalleHUsl UCKpooDOpasylowero MexaHnama. EMKOCTHbIE Lennm MOXHO MCNbITbIBaTb, CHAB ABE
unu Tpy nposoroydku. Mpn 3ToM Heob6xoANMO yuMTbIBaTb, YTO CHUXXEHWE YacToThl BpalieHust uckpoobpasylowero mexa-
HU3MA MOXET U3MEHWUTb €ro YyBCTBUTENbHOCTD.

Uckpoobpasyowmini MexaHM3Mm He NMPUMEHSIETCA ANsl UCTILITAHUS Lienei, KOTopblie BbIKMoYaloT B ceba Tok unu
CHWXaIOT 3NEKTpUYeckne 3Ha4YeHus1 B pe3yrnbrate pasmblKaHUsl U 3aMblKaHWsl KOHTAKTa B MCKpOOOpasyellleM MexaHus-
me npu TpebyeMom kornuuecTBe 060pOTOB. [N UcnbITarenbHbIX LUenen co3galot Hanbonee HebNaronpusitTHole BbIXOA-
Hble YCNOBMS HA NPOTSDKEHWM BCErO MUCTbITAHUSI.

MpumevaHnue 5— [Ana nogobHbix Lener B npunoxeHusix E u A npueegeHa aononHuUTenbsHasi uHopmaumsl.

B.1.7 Moaudukaumm nckpoobpazyiowero mexaHuama ans 6onbLumMX TOKOB

Mckpoobpa3sylowmii MeXaHM3M MOXHO MPUMEHSITb AN UCMbITaTenbHbIX TOKOB OT 3 Ao 10 A, ecrnv mexaHusm
M3MeHeH criefylowum obpasom:

BonbdpamoBbie NPOBOMNOYKM 3aMeHEHbI NPOBOSIOYKaMU C AUaMeTpoMm, yBenuueHHoim ¢ 0,2 go (0,4 + 0,03) mm n
cBoboaHasi grvHa ymeHbweHa go 10,5 mm.

MpumeuvyaHnune 1— YMmeHblueHne CBOGOAHOW ANMHBI CHWKAET W3HOC KaZMMEBOIro AUCKa.

Obuwee conpoTuBreHne UCKpoobpa3syloWero MexaHuama, BKoYas CONPOTMBIIEHUE KOMMYTUPYIOWENO KOHTAKTa,
OOMKHO ObITb CHWXEHO A0 MeHee 100 MOM, Unu ucnbiTyemas uenb AonXHa GbiTb u3aMeHeHa TakuM 06pasom, 4ToGbI
KOMMEHCMPOBaTb BHYTPEHHEE COMPOTUBIIEHME MCKPOODpa3ylowero mexaHmama.

MpumeyvyaHune 2— OgHO N3 BOSMOXHbIX peLUEHWUI — NPUMEHEHWE LLEETOK TaKoro e TWUMa, kak B aBTOMO6GUNb-
HOIN NPOMbILWIIEHHOCTH, B COMETAHUM C NaTyHHLIMW BTYITKAMU HA Banax MCKPoobpasylowero MexaHuama 4ns yeenmieHmns
NnoLaan KoHTaKTa.

O6Lwast MHAYKTMBHOCTb UCKPOOGpasyIoWwero MexaHmama n MHOYKTMBHOCTL OT NOACOeAUHEHUS K UCNBITYEMON Lenw
OOMKHbl ObITb CBEAEHbl K MMHUMYMY. MakcvmaneHoe 3HaveHne OOMKHO ObiTb paBHO 1 MKIH.

WNckpoobpasyowmin MexaHnam MOXeT ucnonb3oBatbesi A 6ornee BbICOKUX TOKOB, HO MPU 3TOM MHTEPNPETUpO-
BaTb pesynbrathl Heo6XoaumMo ¢ 0COBON OCTOPOXHOCTLIO.
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1 — BbIBOAbI A7 NOAKIOUYEHUS UCTLITYEMOl Lenw

PucyHok B.1 — Wckpoo6pasywowuit MexaHnusm Ana WcnbiTaHus MckpobesonacHbix Lenei
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Pasmepbl B MM

PucyHok B.2 — KagmuveBblii KOHTaKTHbIA AWCK

PucyHok B.3 — [epxaTesib NpoBOJioYek
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1 — u3onupyloWas nnactuHa; 2 — MoABoj, TOKA;, 3 — W30/MPOBaHHbI GONT, 4 — WN30/MPOBAHHBIA MOALWNMHUK, 5 — BbIXOAHOE

0TBepCTUE [/15 Tasa; 6 — LOKO/Ib OCHOBAaHUS; 7 — BOJb()PaMOBasi MPOBOJ/IOYKA; 8 — [AepXaTeslb MPOBOMOYEK; 9 — 3aKUMHOIN BUHT;

10 — HaxvMHas nnactuHa; 11 — 3axum; 12 — kamepa; 13 — KagMWEBbLIA KOHTaKTHbIA AWCK; 14 — pe3uHoBOe YnnoTHeHue; 15 —
17 — wn3onupoBaHHast mydTa; 18 — npuBOAHOI

BXOZHOe OTBepcTUe /151 rasa; 16 — LUeCTepHsi C COOTHOLLEHWEM 3y6beB 50:12 M
auratenb ¢ pegykropom 80 06/MuH

PucyHok B.4 — Cxema B3pblBHOW Kamepbl A1 UCMbITAHU Ha WCKPOHGE30MacHOCTb
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1 — noagof NUTaHWs; 2 — MefHblii 6pycok; 3 — Bo/b(hpaMoBasi NPOBO/IOYKA; 4 — WU30NMPYIOLWAs MiacTuHa
MpumMmeuyaHune — ONNaBNeHHbIe WAPUKN CHATb LLMMYNKAMU.

PucyHok B.5 — YcTpoiicTBO ANsi NMOAFOTOBKM BOSbHPaMOBbLIX NMPOBOIOYEK METOLOM ONaBNEHUs
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MpunnoxeHune C
(cnpaBo4yHOE)

N3mepeHue nyTel yTeuku, a/IeKTPUUYECKUX 3a30POB U pacCTOsHUI pasaeneHns uvepes 3a/IMBOYHbIN
KoMnayHA U TBEPAYO U30NSAUUI0

C.1 3neKTpuyeckne 3a30pbl M PACCTOSHUA pasfeseHns Yepes 3a/IMBOUYHbIV KOMNayHA Y TBEPAYIO U30MSALMI0

HanpsikeHne Ansi NpoBefeHUsi OLEHKN [O/KHO GbiTb OnpejAesieHo B COOTBETCTBUM C 6.3.2.

3a30p paccmaTpuBaloT Kak caMoe KOpOTKOE pacCcTosiHMe Mo BO3AyXy Mexay ABYMsi TOKOMPOBOAALWMMU YacTsiMu.
Ecnm mMexay TOKOMPOBOASLIMMK YacTMK MMEETCs M30/uMpylollas AeTasb, Hanpumep neperopojka, PaccTosiHie uame-
pAOT BAOMb MYHKTUPHBLIX IMHWIA, Kak NnokasaHo Ha pucyHke C.1.

1 2 1 1

1— npoBoaHUK; 2 — 3a30p; 3 — neperopoaka
PucyHok C.1 — W3mepeHue 3asopa

Ecnn pacctosiHue Mexay TOKONPOBOAALWMMM YaCTAMU COCTOMT YacTUYHO M3 3a30pa U YacTUUHO U3 pasgesuTefib-
HOrO0 paccTosHusi yepes KomnayHa u (Mnv) TBEPAYI U30MSUMI0, 3KBUBA/IEHTHbI 3a30p WM PacCcTOsiHWe pasgeneHus
uepes KoMMayH, MOXHO paccunTaTb, Kak OMUCAHO HWXKe, a MoflydeHHOe 3HauyeHue 3aTeM CPaBHWTb CO 3HAYEeHWEM B

COOTBETCTBYIOLLE KO/IOHKE Tabnuubl 5.
JonycTum, uTo Ha pucyHke C.2 A — 370 3a30p, B — 3TO paccTosiHue pasfeneHvst yepes 3a/MBOUHbIA KoMnayHs, a

C — paccTosiHue pasgeneHvst Yepes TBEpPAY U30NALMIO.

1 — npoBoAHVK

PucyHok C.2 — W3mepeHne CrI0XHbIX PacCTOSHWIA

Ecfn 3HadeHne A MeHblle, YeM 3HauyeHue, NpuBefeHHoe B Tabnuue 5, ANa onpefesnieHnss 3KBUBA/IEHTHOMO pac-
CTOAIHMA pa3fefnieHnsl MOXHO WCMO/b30BaTb OAHY M3 NPUBEAEHHBLIX HUXKEe Tabnuu. Mpu pacyeTax He yuyuTbiBalOT 3Hade-
HUS BE/IMUMHBI 3230POB WAW pasfe/fieHnii MeHblle 1/3 cOoOTBETCTBYIOWMX 3HaYeHuii no Taénuue 5.

PesynbTaTbl pacuyeToB Mo ONpeAeseHUio KaxAoro 9KBUBA/IEHTHOTO PACCTOSIHWUS pasfefieHus HYXHO CIOXUTb U

CPaBHUTb C COOTBETCTBYIOLMM 3HAUEHWEM U3 Tabnuupl 5.
C NOMOLLbIO AAHHBLIX KOMIOHKM 2 Tabiuubl 5 HEO6XO0AMMO U3MEpPEHHble 3HAYEeHUSt YMHOXWTb Ha KO3QMUUMEHTbI,

npvBegeHHble B Tabnuue C.1.

Ta6nunya C1l

BenuuvHa HanpsixeHus n<10B 10B<un <308 n>308
A 1
MyTn yteukn, mm 3
3
C 4 6
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C nomoLLbio JaHHbIX KOMOHKM 3 Tabnuubl 5 HEOOXOAMMO M3MEpPEHHble 3HAYEHUS YMHOXUTb Ha KO3AULMEHTHI,
npueBefeHHble B Tabnuuye C.2.

Ta6nuya C.2

BenuunHa HanpshxkeHus n< 10 B 10B<un<30B n >30 B

A 0,33

MyTn yTeuku, mm B 1,00
C 1,00 1,33 2,00

C NOMOLLbI0 AaHHbLIX KOMOHKM 4 Tabnuubl 5 HEOGXOAMMO U3MEpPEHHble 3HAYEHUS YMHOXMTb Ha KO3QULUMEHTHI,
npuBefeHHble B Tabnuue C.3, v NofyyeHHble pesy/bTaTbl CeayeT C/OXWTb.

Ta6nunya C3

BennunHa HanpskeHus n< 10 B 10B<un <30 B n >30 B

A 0,33 0,25 0,17

Myt yTeuku, mm B 1,00 0,75 0,50
C 1,00

C.2 MyTn yTeukn
HanpskeHne gns npoBefeHus OLEHKW AO/MKHO ObiTb onpefefneHo B COOTBETCTBUM C 6.3.2.
OnuHa Nyt yTeukn fosxHa ObiTb M3MepeHa BAO/b MOBEPXHOCTU U30NAUMM, Kak nokasaHo Ha pucyHke C.3.

1 — nopnoxka; 2 — 6opo3aka; 3 — neperopogka; 4 — knei

PucyHok C.3 — W3mepeHne pauHbl NyTei yTeuku

Heo6xoauMmo caenatb creaytolime U3MepeHusi, nokasaHHble Ha pucyHke C.3:

a) ANIMHY NyTU YTeUKU U3MepstoT BOKPYT /1060l BbIEMKM HA MOBEPXHOCTM, €CMM LUMPUHA BbIEMKW He MeHee 3 MM;

b) eCnM U30N5LUMOHHAs Neperopofka M 6apbep B COOTBETCTBUM C 6.3.1 YCTAHOB/EHbI, HO He MPUKIeeHbl, AJIMHY
nyTU yTeukn U3MepsloT NGO Haa Neperopoakoii, NM6o Mo Heil B 3aBMCMMOCTM OT TOro, Kakoe 3HadeHue MeHblie;

C) ecnm neperopoaka (CM. nepeuncsienne b) npukneeHa, ANMHY NyTW YTEUKM BCEraa M3mepsitoT Haf Neperopopkoil.

1 2 3

1 — nak; 2 — MPOBOAHUK; 3 — MNOANOXKA

PucyHok C.4 — M3MepeHne CMOXHbIX paccTosaHWA

Ecnn gna cokpaleHnss AfivHbl NyTW YyTEYKM WCMOMb3YIT flak U akoM MNOKPbITa TO/IbKO 4YacTb MyTU YTEUKM, Kak
nokasaHo Ha pucyHke C.4, 06y 3KBUBANIEHTHYO A/IMHY MNYTW YTEUYKM OMNpPenenstoT Mo KosioHke 5 mam 6 Tabnuupl 5,
MCNoNb3ys cnepylownin pacyeT: ons KOoHKM 5 cnegyeT yMHOXUTE B Ha 1, a A — Ha 3, 4151 KOMTOHKM 6 cnepyeT YMHOXMUTb
B Ha 0,33 n A Ha 1 Pe3ynbTatbl C/IOXUTb.
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MpunnoxeHne D
(o6sa3aTenbHOE)

[epmeTnsauymsa

D.1 CuenneHue

Bce BbICTynatwowme n3 €108 repmeTvka 4acTu 3/1eKTPUYECKON Lenn A0/MKHbI ObiTb 3akpbiTbl kOMNayHAoM. Komna-
YHA OO/KEH MMEeTb cuensieHne ¢ 3TUMWU MOBEepPXHOCTAMU pasfena.

VicknioueHne TpeboBaHWiAi K NyTAM YTeuku A8 3NEeMEHTOB, 3a1UTbIX KOMNayHAOM, OCHOBAHO Ha OTCYTCTBMU BO3-
MOXHOCTUN 3arpsa3HeHns. V3mepeHHoe 3HauveHue CUT, B CYLLHOCTU, SABMSETCHA OLEHKON CTeneHu 3arpsi3HeHusi, Heobxo-

AMMOro Ansi TOro, 4To6bl BbI3BaTb NPO6OI pasgeneHus mMexay TOKONpPOBOASWMMU AeTanssMu. Ha OCHOBaHMKU 3TOro
MOXHO cAenatbh cnegylouive AONyLEHNUs:

- eC/IN BCe 3/1IeKTPUYECKMe YacTu 1 NOAJI0XKA MOSTHOCTbIO 3aKpbiThl 060/I04UKAMU M HY OfHA YacTb He BbIXOAUT 3a
npegensl 3a/IMBKM KOMMayHAOM, TOr4a HeT pucka 3arpsi3HeHusi, 1 No3TOMy NMpo6oil OT 3arpsi3HEHUs HEBO3MOXEH;

- ecnun nbas yacTb Lenu, Hanpumep OroJIEHHbIA UM W30MPOBAHHbLIA NPOBOAHMK, 3MIEMEHT WM NOAJIOXKA
neyaTHOW nnaTbl, BbIXOAAT 3a Npedesbl KOMNayHAa WX OH He MJIOTHO NpueraeT K rpaHule pasgena, To TaM MOXeT
o6pas3oBaTbCs 3arpA3HeHne U BO3HMKHYTb MPOOGOIA.

D.2 Temnepartypa

TemnepaTypa 3a/IMBOYHOTO KOMMayHAa [0/hKHa COOTBETCTBOBAaTbL 6.6.

MpumeyaHunsa

1 Bce 3a/MBOYHble KOMNayHAbl UMET MakCUMasibHyl0 TemnepaTypy, Npu NpeBbILLEHUN KOTOPOA OHWU MOryT Te-
pPATb WM U3MEHATb CBOW CBOMCTBA. Takme M3MEHEHWs MOryT Bbi3BaTb 06pa3oBaHve TPELUH WKW HapylleHue CTPYKTYpbl
KomnayHga v nossieyb 3a cob60i JOCTYNn B3pPbIBOOMACHOW cpefbl K 60/nee HarpeTbiM, Yem HapyxHasi, NOBEPXHOCTAM
KomnayHpaa.

2 CnepyeT yunTbiBaTb, YTO KOMMOHEHTbI C 3&/IMBKON KOMMAayHAOM MOryT ObiTb TENNEE U XO/I04HEe, YeM Ha OTKPbI-
TOM BO34yxe, B 3aBMCMMOCTM OT KO3hULMEHTA TENONPOBOLHOCTM 3a/IMBOYHOIO KOMMNayHAa.

FepMeTn3npoBaHHble KOMMOHEHTbI MOryT OblTb 60siee ropsauMmMm unm 6onee XoNo4HbIMK, YEM OHU OblIM 6bl Ha
OTKPbITOM BO3JyXe, B 3aBUCUMOCTU OT TeMN/IoNpoBOAHOCTU 3a/IMBOYHOrO KomnayHaa.

a — be3 obonoukm

1— cBoGoaHast NOBEPXHOCTL; 2 — repMeTU3MPYIOLLMIA MaTepuast: MooBUHA 3HAYEHUA! U3 KOMOHKM 3 Tab/musl 5 Mpyu MUHMMATTb-

HOM 3HauyeHn 1,00 MM; 3— KOMMOHEHT, repMEeTU3VPYIOLLMIA MaTepuan He [O/DKeH MPOHMKAaTL BHYTPL, 4— repMeTMavpyroLmii

MaTepvian (ToMwHa He 3afaHa); 5 — MeTanmyeckas WM M30MsLMOHHAA 060/104Ka: 1 METa/IMYECKO 0BOMOYKY TOSMLLMHY He
ykasbiBatoT (cm. 6.1), TonwmHa msonsumm — o Tabmmue 5 (kosoHka 4) HacTOsILLEro ctaHgapTa

PucyHok D.1 — TlpumMepbl repMeTU3npoBaHHbIX Y3/10B, COOTBETCTBYOLWMX 6.3.4 1 6.6
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L |

MuHUMasIbHaA ToNwmHa 40 CBO6OA- MuHUMasibHaA ToswmHa — B O603HayYeHHble pa3feneHns CooTBeT-
HOli NOBEPXHOCTM — He MeHee 3aBUCMMOCTW OT Temneparypsbl cTBYIOT Tabnuue 5 (KonoHka 3),
12 3HayeHus, ykasaHHoro B Tabsu- BHELUHE MOBEPXHOCTU Tabnuue F1 wm Tabnuue F.2.
ue 5 (KonoHka 3) ¢ MUHUMYMOM 1 MM MuHMManibHas TOMWMHA A0 CBOGOA-
b — Tepmunueckas sawuTta HOl NOBEPXHOCTU He MeHee 1 MM

a — MexaHnyeckasa 3awuta
¢ — PaspgeneHune uenei

MuHMManbHas To/WMHa A0 CBOGOAHOW MOBEPXHOCTN — MuHMManbHas ToMWwMHa A0 CBOGOAHOW MOBEPXHOCTU —
He MeHee 1/2 3HauyeHws, ykasaHHoro B Tabnuue 5 He MeHee 12 3HaueHus, ykasaHHOro B Tabnuue 5
(konoHka 3) ¢ MUHUMYMOM 1 MM (konoHka 3) ¢ MUHUMYMOM 1 MM
d — 3awwuTa npegoxpaHuTenein B uckpobesonac- e — lWcknwyeHne NpPOHMKHOBEHUA rasa

HOW uenu
PucyHok D.2 — TpumeHeHne repmeTusauum c MCNosib30BaHMEM 3a/IMBOYHOTO KomnayHga 6e3 060/104KM

b— ®opmoska Hag KoMmnoHeHTamMu, yCTaHOBIEHHBLIMM
MW KOMMOHEeHTamu Ha nevaTtHylw nnarty
1— chopmoBka — fo/MKHA UMETH  MUHUMASIEHYIO
TOMWMHY A0 CBOGOAHON NMOBEPXHOCTW MO KpawHelh mepe
cornacHo Tabnvue 5 (konoHka 4) ¢ MUHMMasIbHOM
TOMWMHOI 0,5 MM; 2— KOMMOHEHT (Hanpumep Npeaox-
paHuTenb); 3— nedyaTtHas nnata ¢ MUHIMAsILHOV
TonwwHoli 0,5 Mm

PucyHok D.3 — lMpumepbl 6/10KOB ¢ hOPMOBKOI, COOTBETCTBYHOLWEN 6.6

MpumeuvyaHune — PucyHkn D.1, D.2 n D.3 gns ynpoweHHOCT! He nokasbiBalOT coeanHeHUs B 6/10Ke U U3 Hero.
OHU MNNICTPUPYIOT Ha NpPUMeEpe 4YacTu, KOTOpble BaXHbl ANS BuAa B3pPbIBO3ALLUTHI.
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PucyHok D.1 nokasbiBaeT HEKOTOPblE MPUMeEpPbl OrOKOB, rEpMETU3UPOBAHHBIX 3aNTMBOYHLIM KOMMAYHAOM, KOTO-
pble MoKa3sbIBAKT 3HAYNTENBHYIO PA3HULYY MEXIY 3ANEeKTpUYecKMMM 3a30paMu A0 NMOBEPXHOCTU AN 3arMBOYHOIO KOM-
nayHga v siluvkamu ansi repmMeTusanmm Metaninyeckon unv TBepaon M3onsiumen.

PucyHok D.1 a — 6e3 o6ornouku.

Pucyrok D.1 b — 3aBeplweHHas obonodka.

PucyHok D.1 ¢ — oTkpbiTass o6onovka 6e3 KpbILLKK.

Pucyrok D.1 d — obornouyka ¢ KpbILLKOW.

Ha pucyHke D.2 nzobpaxeHbl JONONHUTENBHbIE NMPUMEPHI FEPMETM3aLUN C UCMNONIb30BAHUEM 3aITMBOYHOIO KOM-
nayHpga 6e3 obonovku.

Ha pucyHke D.2 a usobpaxeHa mexaHudeckasi 3almTa MHOYKTOpa U ero KOMMOHEHTL! NMOAABIEHUS.

Ha pucyHke D.2 b n3o6paxkeHO NpuMeHeHWe 3anmMBOYHOIO KOMMayHAa ANs CHUXEHUS TeMrnepaTypbl NMOBEPXHOCTU.

Ha pucyHke D.2 ¢ n3oGpaxeHo pasgeneHue nckpobesonacHbiX uenen.

Ha pucyHke D.2 d usobpaxeHa 3alwmTa npegoxpaHuTeneil 3anmBoYHbIM KOMMNAayHAOM B uckpobGe3onacHow Lenu.

Ha pucyHke D.2 e n3o6paxeHo NpYMeHeHUe 3anMBOYHOIO KOMMayHAa Arsi UCKITYEeHUsST NPOHWKHOBEHUSA rasa.

Ha pucyHke D.3 nsobpaxeHbl npumepbl GNOKOB, UCMOMb3YIOWMX repMeTu3aunio TBepaon usonsiumein. 310 noka-
3bIBaeT HeobxoaumMble TPeBGOBaHMA K KOHCTPYKLMU 1 3MNeKTPUYECKMM 3a3opam A0 noBepxHocTu. Cnocob repmeTtusaumm
TBEpAOW m3onsiuum — opmMoBka 6rnoka Kak eaMHoro yCTponcTBa.

PucyHok D.3 a — lepmeTuaupyowas TBepaas u3onsiuusi Hag, HeyCTaHOBIMEHHbIM KOMIMOHEHTOM, Hanpumep npe-
JOXpaHuTenem.

Ha pucyHke D.3 a nmokasaHo yCTpPOWCTBO, HanpuMmep npeaoxpaHvnTenb, koTopoe opMyeTcs nod AaBreHneM co
BCEX LUECTWN CTOPOH OAHOBPEMEHHO.

Pucyrnok D.3 b — lepmeTunaupyiowas teepgasl n3onsums Hag KOMMNOHEHTaMW, YCTAHOBMEHHBIMU Ha MEYaTHYI0
nnary.

He pucyHke D.3 b nokasaHo, 4To X0Ta gaHHLIV PUCYHOK MOXOX Ha pucyHok D.3, KOMMOHEHT, HanpuMep npegoxpa-
HUTEnNb, CHavana MOHTUPYETCH Ha nevaTHylo nnaty (nosvuus 3) nepeq yCTaHOBKOW Mnoj AaeneHuem. 3Ta onepauus
npumeHsieTcst Anst GOPMOBKN BKIENKOW.
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MpunoxeHune E
(cnpaBo4HoOE)

UcnbiTaHue SHeprum nepexogHoro npotlecca

E.1 MpuHUMN

MNpy BO3HWKHOBEHUM B LENWU HAMPSPKEHUSI M TOKA NepexogHoro npouecca AOMyCTUMbl 3HaYEHWUA HamnpsikeHus 1
TOKa BbIlLe 3HAYEHWI, NPUBEAEHHBLIX B MPUINOXEHUW A, MpU YCNOBKKM, YTO 3HEPIMS NEpPexogHoro npouecca orpaHynyeHa
3Ha4yeHusIMK, ykasaHHsiMn B 10.1.5.3. B kavecTBe npumepa MOXHO pPaccMOTpeTb Cry4ar, Korga UCTOYHWK NMUTaHWSA, B
KOTOPOM MCIMONb3yeTCs NOCneaoBaTenbHOe NOnynpoBOAHMKOBOE TOKOOTPAHUYNTENbHOE YCTPOWCTBO, perncTpupyer
6OnbLION TOK M OTKIIOYAETCS, HO MPU 3TOM TOK KPATKOBPEMEHHOro MepexodHoro npouecca nepegaercs Ha Harpyaky.
Opyron npumep, Korga uenb MHAWKALWMW HaNPsKeHUs BKNo4aeT B cebs TMPUCTOP, NOOKIKOYEHHbIN napannensHo
Harpyske, HO BbICOKOE HamnpsbkeHne MOXeT KOPOTKOe BpeMmsi NPUCYTCTBOBATb Ha Harpyake go Toro, kak cpaboTaet
TMpUCTOP.

Llenb gomnxHa ucnbiTeiBaTECA C TEMW NOBPEXAEHUAMM, KOTOPbIe NPUMEHSIIOTCA B COOTBETCTBMM C 5.1 1 gaioT
Hanbonee onacHble 3Ha4YeHVsl SHEPIMK B YCIOBUSX, NPUBEAEHHBIX B YKa3aHHOM MyHKTE.

Mpumedanue— Havbonee HebnaronpusatHele ycrnoBusi He 06s3aTeNbHO BO3HMKAIOT MPU MaKCUMAarbHOM
HanpsbkeHun. Heobxoaguma Taloke oueHka 6ONee HW3KOro HampsiKeHust.

MpVHUMN 3TOro MCNbITaHWS 3akmioyaeTcsl B U3MEPEeHWM 3HepruM B TeYeHWe nepuoaa BpeMeHW, Koraa Hanpsike-
HWe 1 ToK ByayT NpeBbIWaTh 3HAYEHUs!, MPUBEAEHHbIE B NMPUNOXEHWM A, UK 3HAYEHUSs!, KOTOPbIe He ABMNSAITCA BOCNNa-
MEHSIIOLLVMU MPN UCMbITaHWKM C NPYMEHeHneM nckpoobpasyrwero MexaHusma B cooteetcteum ¢ 10.1.

E.2 UcnbiTaHue

OHeprus, KOTopasi MOXET BblAENUTHCS BO B3PbLIBOONACHYIO cpedy, AOMkHA OblTb M3MepeHa No MOLHOCTU W Bpe-
MEHW 3a Nepuog, Korga 3Ha4YeHWUs1 HanpsiKeHWs U ToKa MPEBbLIWAT 3HaYeHWsl, NPUBEAEHHbIE B NPUNOXEHUU A, unu
3HaYeHWsl, O KOTOPbIX U3BECTHO, YTO OHW He BbI3bIBAKOT BOCMNaMeHeHWe NMpU UCMbITaHWWM € NpUMEHeHneM UCKpoobpa-
3YIOLWEro MexaHmama.

Llenb gomkHa 6bITe McnbiTaHa Npu camon HebnaronpusaTHON Harpyske Npy noBpeXxaeHWsIX B COOTBETCTBUM C 5.1,
Ecnv uenb nuTaeT BHelWHee YCTPOWCTBO (Hanpumep, KOrAa MCTOYHMK MUTaHUA C NOCNeAoBaTeNbHO YCTAHOBMNEHHBIM
nonynpoBOAHVKOBLIM TOKOOIPaHWYMBAIOWMM YCTPOWCTBOM MOAAET SHEPIUI0 CO CBOMX BLIXOAOB Ha OpPYroe yCTpOWCTBO,
yCTaHOBNEHHOE BO B3pbIBOONACHOW aTmocdepe), Toraa cosgaloleil Hauxyawmve yCnoBusl Harpy3koi MOXeT BbiTb ntobast
Harpyska OT Harpy3ku XOMOCTOro Xoga A0 KOPOTKOrO 3amblKaHUS.

B ka4ecTee npymepa MOXHO MPUBECTM CNEAYIoWMIA: eCriM UCTOYHUK NMUTaHUA BbipabaTtbiBaeT HanpsbkeHue 15 B B
YCIOBUAX XOTOCTOro xoga v cHabxeH nocnegosaTtesibHO yCTaHOBIIEHHLIM NONYNpPOBOAHUKOBbLIM TOKOOIPpaHNYMBaIOLLUM
YCTPONCTBOM, KOTOpOe cpabaTtbiBaeT, Korga TOK npeBbilwaeT 1 A, oXuaaeTcs, YTo Lenb Npu NnogxrioYeHnmn K ctabunurpo-
Hy ¢ Hauboree HebnaronpusATHOW Harpy3kon npumepHo 14,5 B co3gacT KOpOTKMIA NepexodHbli PEXUM C TOKOM BbilLE
1 A po Toro, kak cpabotaeT TOKOBbIN BbliiovaTens. CTabUnMTpoHbl ¢ 6onee HU3KUM HaNpsKEHUWEM, YEM YKasaHHOe
Bbille, Takke HEOOXOAMMO MCTbITLIBATL.

Ona noarpynnel 1IB makcumaneHo gonyctumsbiii Tok npu 14,5 B paeeH 3,76 A (no Tabnuue A.1). MNoatomy npm
UCTbITaHUK HEOBXOAUMO U3MEPUTL NPOU3BEAEHWE HAMNPSDKEHWS U TOKa B TEYEHWE BPEMEHM, Korga Tok Gyaer npeBbl-
watb 3,76 A. UcnbiTaTenbHasi ycTaHOBKA M OXUAAEMbIE HaANPsDKEHWE U TOK, permcTpyupyemblie LudpoBbIM ocumIiorpa-
oM, AOMmKHbI ObITb, Kak NnokasaHo Ha pucyHkax E.1 n E.2.

B atom cnyvae aHepmsi NepexogHoro NPouecca AorkHa pacCUMTLIBATLCS NyTEM U3MEPEHUs! ToKa 10 CTabunuTpo-
Ha (C NMOMOLLbLIO U3MEPUTESIBLHON CkOObI) M HaNPSXXEHUsI HA cTabUNMTPOHe. 3aTeM MOXHO U3MEPUTb CEPUIO TOKOBpE-
MEHHbIX XapaKTEPUCTUK ANl KAXAOro 3HAYEHUA TOKa CTabunmsaumm u MOXHO OMNpeaennTh 30HY Mo KPUBOW 3aBUCUMMO-
CTU «HanpsKeHUe X TOK» OT BPeMeHW. Takum o6pa3om, MoxeT ObiTb onpegeneHa 30Ha NoAd KPUMBOW A0 NMajeHust Toka
A0 3Ha4YeHust, HMXe KOTOpOoro OoH cyutaeTcAa HeCnOCcoOHbIM BbI3biBaTh BOCMIaMeHeHue. 3710 ucnbiTaHue SHeprmmn nepe-
XOAHOrO npovecca.

B apymx cnyuasix camoii HebnaronpuaTHOW Harpy3koi MoXeT OblTb NepeMeHHbIN pe3ucTop. B atom cniyuae psig
TOKOBPEMEHHbIX XapaKTepUCTUK MOXeT ObiTb MONyYeH ANs KaKOOW OMMYECKOW Harpy3ku NPaKTUHECKU OT KOPOTKOro
3aMblkaHUsi 4O 3Ha4eHus1 conpoTueneHns mernee Uy/L,, n uHTErpan MOLHOCTM U BPEMEHU, NPUNOXEHHBIN K PE3ncTopy,
MOXeT 3aTeM UCMONb30BaTbCA AJ1sl pacHeTa MOWHOCTU MnepexodHoro npouecca. B kavecTBe Harpyskm MOXHO MCIOIb-
30BaTh KOHAEHCATOP UNK Opoccerlb B 3aBUCUMOCTU OT YKasaHHbIX BbIXOAHLIX napameTpoB.

HanpsixeHne n 1ok cnegyeTr MamepsaTb CKOPOCTHLIM 3aroMUHAaIoWMM ocuunnorpadom, cnocobHsim obecneumntb
CKOpPOCTb BPEMEHHOW pa3BepTkM meHee 1 MKC Ha genenuwe. UcnbitatensHoe o6opyaoBaHne U ero NoaknioyYeHue K
MCMNbITYEMOW Lienu AOMKHbI OKa3blBaTb MUHUMAanbHOE BNUsIHUE Ha u3aMmepsieMble Benu4uHbl. PekomeHayeTcst mcnorib-
30BaTb AATYMKM TOKA W KaHarbl M3MEPEHNA HaNpshKeHWUsi ¢ BbICOKUM COMpPOTUBNEHUeM. PekomeHayeTcs mcnonb3oBarb
PTYTHBIN Ka4aloWMIACA BbIKIIOYAaTENb, TAK KaK OH CO34aeT OBYCTOPOHHUIA MEXAHU3M C HWU3KMM KOHTAKTHBIM COMPOTUBIE-
HUEM, HO MOXHO MCMNOMb30BaTb U [ApYrMe 3KBMBanNEHTHbIE BbIKMIOYaTEnNu.
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1— vcnbityemas uenb; 2 — Harpyska; 3— PTYTHbI BbIKOYa-
Tens; 4 — BoMLTMETP BLICOKOrO COMPOTWBAEHMS; 5 — Liyn 48
3amepa BefIMuMHbI TOKa

PucyHok E.1 — [Mpumep ucnbiTyemon uenu
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Tok, A

1— |1 makcumansHo gonycTumblii B cooTeeT-
CTBMM C UCMbITAHWEM Ha MCKPOGE30MacHOCTb
WM OLEHKOW Mo NpuioxeHuto A; 2 — nepeja-
Baemas aHeprusa (k) — HanpsbkeHne V(B) X

X 3alTPMXOBaHHbIA y4acTok kpmBoi (A.c)

PucyHok E.2 — Tpumep BbIXOA4HOTO
curHana
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MpunoxeHne F
(o6a3aTenbHOE)

BapI/IaHTbI 3a30poB AnAd CMOHTUPOBAaHHbIX NeYaTHbIX NNaT U pa3geneHue
AN1eMeHTOB

F.1 O6wme TpeboBaHunA

B COOTBETCTBUM C HACTOSILLUM MPUIOKEHNEM 3a30pbl AJ1s1 TOKONPOBOASALWMX AeTarnen AonyckaeTca YMeHbWAaTk Mo
CPaBHEHUIO CO 3HAYeHWSIMU, NMpUBeAEHHbIMM B Tabnuue 5 HacTosiwero ctaHgapta. 91O NPUITOXEHWe NMPUMEHSIIOT, Koraa
B YCMNOBUWSIX CTEMNeHW 3arpsisHeHnst He Gonee 2 anekTpuyeckue 3a30pbl OLEHUBAIOT:

- B CMOHTMPOBAaHHBIX NeYaTHbIX NnraTtax u

- B paspenuTernbHbIX anemMeHTax, 3a UCKIIoYeHneM TpaHCOpMaTopoB, COOTBETCTBYOWMX Tabnuue F.1 unm F.2, B
33aBMCUMOCTM OT YPOBHSI MCKPODOE30MacHON Lienm.

MpurnmedyaHwune— O6wme TpeboBaHWsA K 3a3opaM Arsl TOKONPOBOASALWMX AeTanei npveedeHsl B pasagene 6.3
HacToswero ctaHaapta. OHWM OCHOBaHbI, MMaBHbIM 06pa3om, Ha cTeneHn 3arpsasHenust 3 (MAK 60664-1). CunTaetcs, yuto
OBOWHAst UK ycurieHHast usonsuusi B cooteetcteum ¢ MOK 60664-1 cooTBeTcTBYET TpeboBaHusiM K nckpobesonacHomy
pasgeneHulo ans ypoBHeW McKkpobe3onacHOM Lenu ypoBHeEW «ia» u «ibx.

Insi nevaTtHbIX NNart, perne u ONTPOHOB, KOrda CTeneHb 3arpsisHeHnst 2 obecneyeHa yCrioBUsSIMU MOHTaxa, o6onou-
KOW UINW MOKPbITUEM, 3alLMLLIAIWMM OT NonagaHus Mbinv U Bnarv, MOryT NPUMEHSITLCS MEHee XecTkne TpeboeaHusi K
KOHCTPYKUMN O@HHOTO MPUIOXEHUSI.

Ot TpeboBaHusA NpuMeHsitoTca B cootBeTcTBUM ¢ MOK 60664-1 «Bbibop nsonsauum ans o6opyaoBaHA B HU3KO-
BOJIETHBIX CMCTEMAX».

HaHHble, npuBeaeHHble B Tabnuue F.1, gelicTBuTenbHbl aAns karteropun nepeHanpsikenus /1 (cunoseie/gpyrne
Lenu) n cteneHu 3arpsisaHeHuns aea (6e3 koHgeHcaummn BoO Bpems paboTbl); oHM B3sATH M3 MOK 60664-1. B atom anbtep-
HATUBHOM MeTOoAe WCMOMb30BaH BbIOOP M30mnsAumK.

F.2 YnpaBneHue 3arpsisHeHnem

Ecnu nevaTHble nnaTtbl UNy pasgenuTerbHble 3MeMeHTbl HAXOAATCSl B YCIMOBUSIX CTENEHU 3arps3HEHWs1 2 unu
MeHee, NPUMEHSIIT YMeHbLUEHHbIE 3a30pbl:

- OAns ueneii ypoBHel «ia» u «ib» — B cooTBeTcTBUM € Tabnuuein F.1;

- Onsi uenew ypoBHsl «iC» — B COOTBETCTBUM ¢ Tabrmuen F.2.

CHUXeHue 3arpsi3HeHnsl cTeneHn 2 JoCcTuraeTcsl NMpy BbINONHEHUW CneaylowmxX YCNoBvn:

- YCTAHOBKA MeuYaTHbIX NraT UK pasgenurenbHbIX 3reMEHTOB BHYTpY 060Moyku, CTeneHb 3awwmTbl KOTOPOW COOT-
BETCTBYET YCIOBUSIM 3KCMNIyaTaumm U MMHUMarnsHo paeHa IP54 — B cooteeTcTBum ¢ M3K 60529.

Obonoyka gonxHa yaoBneTBopsiTb BCem TpeboBaHusim Kk obonovkam  M3K 60079-0 gna obonovek co cTeneHbio
3aWmThl He meHee P54, nnm

- NPUMEHEHNEe KOHPOPMHOIO NOKPbITUS TMNa 1 unm Tmna 2 — B cooteeTcTBun ¢ MOK 60664-3; unn

- MOHTaX B KOHTPONMPYEMON cpefe C AOCTAaTOYHO HU3KUM 3arpsisHEHUEM; B 3TOM cnydae Tpebyembie ycnoeus
MOHT&Xa AOIMKHbI OblTb AOMONMHUTENBHO YKa3aHbl B JOKYMEHTAUWUW U3rOTOBUTENS, a 3HaK «X» AomkeH 6biTb gobaeneH
K MapkupoBke cornacHo M3OK 60079-0.

F.3 3a3opbl Ans nevaTHbIX NNaT U pa3gerieHne 3NeMeHToB

F.3.1 YpoBHM «ia» m «ib»

Ons uenen ypoBHel «ia» n «iby» 3a3opbl B cooTBeTcTBUM € Tabnuuen F.1 MOryT npumMeHaTbCA B Cny4asnx, yKa3aHHbIX
B pasgene F.1, npu ycnosum, 4To:

- KaTeropusi nepeHanpsikeHus uenei gorpkHa 6bite /1 (cunoewie/apyme uenn) B cooteeTcTBun ¢ M3K 60664-1.
OT1o TpeboBaHWe AOMKHO ObiTb AOMOMHWUTENBHO YKA3aHO B AOKYMEHTAauun OT M3rOTOBUTENS KaK yCNOBME MOHTaxa.
Howmep ceptudukata Ha anekTpoobopyaoBaHMe AOMKeH coAepKaTb 3HaK «X» COrnacHo TpeboBaHWAM K MapKUpPOBKe
M3K 60079-0. CneupnanbHble TpeboBaHWS NPUMEHEHUs], NepeYnCneHHble B cepTudmkaTe, AOMKHLI cogepxaTte noa-
pobHble TpeboBaHUs K yCTaAHOBKE.

Pasgenenus, cootBeTcTByOWME Tabnuue F.1, cuMtaloT HENOBpeXaaembiM1, U OHW HE OOMKHbI NOBPEXAATLCA A0
HU3KOro conpoTuenennsi. OgHako, ecrnv NpuMeHsitoT aybnuposaHne anNeMeHTOB (HanpuMmep, ABa KOHAeHcaTtopa, ycTa-
HOBIEHHbIE MocreaoBaTernbHO), pasaeneHne MeHee MornHoro 3HaveHus, Ho 6onee unu pasHoe NOMOBUHE 3HAYEHUA NO
Tabnuue F.1, paccmatpuBaloT Kak 0gHO y4nTbiBaemoe noepexaeHne. Hukakvwe gpyrme noeBpexgeHus He Aonyckarotes.

PaspgeneHust nog noKpbITUEM, Yepes3 3arMBOYHBIN KOMMNAYHA U Yepes TBEPAYI M30NAUMIO AOMKHBI NPOUTU TUNO-
Bble M KOHTPOJIIbHBIE UCMbITaHWst B COOTBETCTBUM ¢ MOK 60664-1 n M3OK 60664-3, a gna anekTpuyeckux 3a30poe U nyTen
YyTEUKU TUMOBbLIE UMM KOHTPOIbHbLIE UCTbITaHUsl He TpebytoTcs. MOCKONbKY KOHTPOMbHBIE UCMBITAHMA MOXHO MPOBOAUTL
TONBKO C ranbBaHUYeckU pasgerneHHbIMM LensiMu, AOoMyckaeTcsl BKIoYaTh cneunanbHblie UCNbiTatenbHble NPOBOAHWKN
B KOHCTPYKUMIO neyaTHoW mnatbl, YToObl nogTBepauTb 3 eKTMBHOCTE METOAA U3rOTOBNEHNA (HaHeCeHNe NOKPLITHS,
3anuBeka).
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Tunoeble UCNbITAHUS JOIDKHBI MPOBOAUTLCS C YYETOM Hanbonee HeGNaronpUATHLIX YCNOBUI OKPYXKAIOLLEN Cpeabl,
3asBNeHHbIX Ansa obopyaoBaHusl, HANPUMep MakCUMAIibHOM U MUHUMAIILHOWM TeMmnepartyp.
CnoxHble pasgerneHusi B cOOTBETCTBUM ¢ pasgernom 6.3.7 no tabnuue F.1 He onpeaensior.

Tabnwuuya F.1— 3nekrpuyeckue 3a3opbl, MyTU YTEUKU U pasfeneHus ansi Lenei ypoBHen «ia» n «ib» npu npumene-
HUW 3aWMTBI OT 3arpsIBHEHUS U BbINOIIHEHUS CrieumMarnbHbIX TpeboBaHWiA K MaTtepuarny U MOHTaXy

1 2 3 4 5 6 7
HomuHanbHoe Ha- |3Onekrpuyeckuid 3a3op u| 3asop 4vepes| 3asop yepes 3asop nop 3asop nog MuHUManbHbIA
npskeHWe u3onauuM, | ANWHA MyTU YTeYku No | 3anNWBOYHLIA| TBepAyw | NokpbiTuem, MM | NOKPLITUEM, MM | cpaBHUTENb-
apdekTuBHOE Ha- BO3[yXY, KoMnayHp, nsonauuio, | Tun nokpbitus 1 Tun HbIA UHAEKC
npsXXeHue nepemeH- MM MM MM (npumeyvanue 4) MOKPLITUA 2 | TpeKknMHrocTon-
HOro TOKa UNKU Hanps- (npumeyvaHue 2) (npumevanune 4) KOCTH
XEeHUe NOCTOAHHOro (CUT)
Toka, B (npumeva-

HuA 1 n 5)
Kateropusa ] 171 7 m A m ]l 11 alvalll
nepeHanpsKeHns
(npumevanune 3)
10 0,50 0,20 0,20 0,20 0,50 0,20 0,20 —
50 100
100 1,50 0,32 0,75 0,32 100
150 3,00 1,30 1,50 0,65 175
300 5,50 3,20 2,75 1,60 175
600 8,00 6,40 4,00 3,20 275
MpumevyaHus
1 Ckavku HanpsikeHuss — Ha ocHoBe cepum R10. daktuueckoe pabouee HanpsikeHUE MOXET NpeBblwaTbh
npvBegeHHoe B Tabnuue aHadveHue Ha 10 %.
2 Bkniovyas KOMMOHEHTbI M YacTW MeYaTHOW nnaThbl.
3 Kareropus nepeHanpsikeHus B cooteetcTBum ¢ MOK 60664-1.
4 Twn nokpbITUs B cooTBeTCcTBUM ¢ MOK 60644-3.
5 Bkrioyasi NOBTOPSIIOLWEECS MakcUMarnbHOe HanpsbkeHve, Hanpumep, Ans npeobpasosarteneil NOCTOAHHOIO
TOKa, HanpsXeHWe NepexofHoro npouecca He y4YuThIBaloT.

F.3.2 YpoBeHb «ic»

Onsa uenn ypoBHSA «iC» yMEHbLUEHWE pas3faenuTenbHbIX PaccTOsIHWI B COOTBETCTBUM ¢ Tabnmuen F.2. gonyckaeTcs
npuv BbINOMHEHUN crneayrwmx TpeboBaHWn:

- CN1 HOMMHAanbHOE HanpsPKeHWEe paccMaTpUBaeMOoro 3nekTpoobopyaoBaHus unu nioboi Yactu anektTpoobopy-
JOBaHWsA He MNpeBblllaeT MakcumarbHoro 3Hadvenust 60 B, Hukakue TpeboBaHWUA K pasgenuTenbHbiM PacCTOAHUAM B
JornornHeHve K TpeboBaHusIM 06LLMX NPOMbILWINEHHBIX CTAHAAPTOB HE NMPUMMEHSIIOTCA. JreKTpuYeckue 3a3opbl U AnvHa
nyTW YTEYKU SMeKTpoobopyaoBaHNUs ¢ MakCMMYMOM HOMUHarNbHOrO HanpsbkeHusi oT 6onee 80 go 375 B gonxHbl cooT-
BETCTBOBaTh 3HadeHusM 13 Tabnuubl F.2;

- HeobxoOQuMO MPEAYCMOTPETb BHYTPEHHIO MMM BHELIHIOW 3aWUTy 3nekTpoobopyaoBaHusi, YTo6bl OrpaHMunTb
uenu Jo kateropum nepeHanpsikenus Il, kak ykasano B MOK 60664-1.

Tab6nwuuya F2— 3nektpuyeckue 3a30phbl, NyTH YTEUKU U pa3geneHnst anst ypoBHSA «ic» npy NPYMEHeHWN 3awmThl oT
3arpsA3HeHns 060M0HKOM UMM C NOMOLLBIO CneunanbHbIX YCIOBUI MOHTaXa

1 2 3 4 5 6 7
HanpsxeHue SnekTpuyec- 3asop vepes 3asop uvepes OnuHa nytu Onuna nytu CpaBHUTENbHbIN
(MakcumansHoe KWiA 3a30p, MM 3aNUBOYHbI TBEPAYIO yTeuku Mo yTeuku nog WHOEKC TPEKUHIo-
3Ha4eHue), B KOMMayHz, MM | un3onsauuilo, MM [ BO3gyxy, MM | MOKpbITUEM, MM| cTolikocTu (CUT)
90 0,40 0,15 0,15 1,25 0,30 100
190 0,50 0,30 0,30 1,50 0,40 175
375 1,25 2,50 0,85
> 375 * * * * * *
MpumevyaHwns
1 Ons 3a30poB C NOMETKOWN «—» [AOMOINHWUTENbHbIE TPEDOBAHUS HE MPUMEHSIIOTCS; «*» — 3HaYeHUs 3a30pOB
00 HACTOALWEro BpeMeHn He onpeaeneHsbl.
2 MopaTteepxaeHne cooTBeTcTBUSI TpeboBanmam K CUT ansA M3onsiuMoHHBIX MaTepuarnoB OOMKeH npeacra-
BUTb W3rOTOBUTEIb.

98



roCT P M3K60079-11—2010

MpunoxeHne G
(o6a3aTenbHOE)

UckpobezonacHan cuctema nonesow wWuHbl (FISCO)
TpeboBaHuA K 060pyAOBaHUIO

G.1 BBeaeHue

Hactosiwee npunoxeHue coaepxuT nogpobHYo MHOPMaLUMIO O KOHCTPYKUUKM 060pYyA0OBaHUsl C NPUMEHEHUEM
uckpobesonacHol cuctemsl nonesol WuHel (FISCO), 0CHOBaHHON Ha MpUHUMNAX MAHYECTEPCKOro KOAUPOBAaHWS C MU-
TaHVEM OT LUMHbI, CKOHCTPYMPOBAHHBIX B COOTBETCTBMM €O cTaHgaptom MOK 61158-2, koTopbifi BMsieTCa cTaHgapToM
PU3NHECKOrO YPOBHSA O1151 YCTAHOBOK C LUMHOWN.

Ha koHcTpykumio obopyaoBanus FISCO pacnpoctpansioTcs TpeboBaHus HACTOSAWEro ctaHaapTa, ecnu HacTos-
LMM NPUIOXEHMEM HE MpegycMOTpeHo mHade. YacTte nonesoro ycrporctea FISCO moxeT nmeTs 0gvH u3 BUAOB B3pPbl-
BO3aLLUMThI, Yka3aHHbIX B cTaHgapte MOK 60079-0, npumeHMbIM 4N NCNONb30BaHUsI B COOTBETCTBYIOLLEN 30He nu npu
COOTBETCTBYIOLLEM YPOBHE 3awwmTel o6opyaoBaHus. B aToM criyuae TpebGoBaHWS HACTOSILLErO NMPUIOXKEHNS MPUMEHSIIOTCS
TONBKO K TOW YacTu 3nekTpoobopyaoBaHusi, KOTOpasi HEMOCPEACTBEHHO NMpUcOeAuHeHa K Uckpobe3onacHoOMy mMarmcT-
parnbHOMY Uny OTBETBUTENBHOMY Kabento.

MpumevaHnsa

1 CepTndmkaumsi B cooTBeTcTBMM C TpeboBaHusimu FISCO He npensTcTByeT TOMY, 4TODObLI YCTPONCTBO Takke Oblno
CepTUDUUNPOBAHO U MapKUPOBaHO B COOTBETCTBUM C AaHHbLIM CTaHAAPTOM OObIYHbIM CMoco6oM, YTOObl OHO MOTINO
MCMNONb30BaTLCS B APYIMX CUCTEMAX.

2 TunudHas cuctema Buaos obopynosanus FISCO nokasaHa Ha pucyHke G.1.

G.2 TpeboBaHus K 060pyaOBaHUIO

G.2.1 Obwme nonoxeHus

KoHcTpykuusi 060pygoBaHnsl JOMKHA COOTBETCTBOBaTL TPeOOBaHMSAM HaCTOSLWEro CTaHAapTa, ecliv HacTOSWUM
NPUIIOXEHNEM HE MpPeayCMOTPEHO UHaYe.

B gokymeHTauumn o6opyaoBaHus OOMKHO ObiTh yKa3aHo, YTO OHO NogxoauTt Ans npumeHeHusi B cucteme FISCO
cornacHo MOK 60079-25.

G.2.2 UcTouHMKM NuTaHuA FISCO

G.2.2.1 O6wume NonoxeHus

VCTOYHMK NMUTaHWSA JOIKEH MMETb NGO MUHENHYIO HArpPy304HYIO XapaKTepUCTUKY C OrpaHUYEHHbIMK NapameTpa-
MU, MMBO TpaneLuneBUOHYIO UMW NPSIMOYTONbHYIO BbIXOAHYIO XapaKTepucTuky. MakcumanbsHoe BbIXOAHOE HanpsikeHne He
JormkHo ObITh B AvanasoHe oT 14 B go 17 B B ycnoBusx, onpegeneHHbIX B HACTOsAWEM CTaHaapTe sl COOTBETCTBYIOLLETO
YPOBHSI 3aLLMTDI.

MakcrmarnbHble 3HAaYeHUs1 BHYTPEHHEN He3alwmWweHHOW eMkocTu C; U MHAYKTUBHOCTY L; 3neMeHToB, He cHabxeH-
HbIX OrpPaHMYNTENSIMU TOKA UMW HanpsPKeHusl, AormkHbl ObiTb He Bonee 5 HP 1 10 MKIH COOTBETCTBEHHO.

BbixogHble Lenu UCTOYHUKA NUTaHUsi MOryT ObiTb 3a3€MITEHbI.

G.2.2.2 NononHnTernbHblie TpeBOBaHUSI K UCTOYHMKAM NUTAHUA YPOBHeN «ia» unm «ib» FISCO

MakcumarnbHbIi BbIXOgHOW TOK I, Anst noboro tmna uCToYHWKAa NUTaHus YpoBHen «ia» unu «ib» FISCO gonxeH
onpefenaTbCsl B COOTBETCTBMM C HACTOALLMM CTaHOAPTOM, HO He AorkeH npeebiwaTtbe 380 MA. [1na oueHKN MCTOYHUKOB
NUTaHUsI C NPSIMOYTONIbHON BLIXOAHOW XapaKTepUCTUKOW MOXHO Mcrnornb3oBath Tabnuuy G.1.

Tabnuua G.1— OueHka MaKCUMarbHOroO BbIXOAHOIO TOKa [Ansl UCTOYHUKOB NUTaHUsI YPOBHel «iay nnm «ib» FISCO
C NPSIMOYTONbHOW BbIXOAHON XapaKTepUCTUKON

U, Donyctumbii Tok ans 1l C Donyctumeii Tok ana |l B

B (c koathbpuumentom BesonacHoctn 1,5), MA (c koahbpuumentTom HesonacHoct 1,5), MA
14 183 380

15 133 354

16 103 288

17 81 240

17,5 75 213
MpumeyaHune— [IBa HaMboONbLWMX 3HAYEHUsT TOKa Ans anekTpoobopyaoBanus krnacca lIB  BbiBeaeHbl

anst mowHocTm 5,32 Br.

MakcrmanbHasa BbIxogHaA MOLWHOCTL Py He AormkHa npebiware 5,32 BT
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G.2.2.3. fononHuTernbHble TpeboBaHMA K MCTOYHMKAM MUTaHUA ypoBHA «ic» FISCO

MakcumanbHbli BbIXOAHON ToK I, ANA CTOYHMKA nuTaHust ypoeHs «ic» FISCO gorkeH onpegensatscs B COOTBET-
CTBMM C HACTOAWMM cTaHAApTOM. [Insa OuEeHKW UCTOYHUKOB NMuTaHus ypoBHA «ic» FISCO ¢ npamoyronbHom BbixogHON
XapakTEPUCTUKON MOXHO ucnonb3oBate Tabnuuy G.2.

Tabnunua G.2 — OueHka MaKCMMaNbHOMO BLIXOQHOIO TOKA AN UCTOYHUKOB NMUTaHUs1 ypoBHS «ic» FISCO ¢ npsamo-
YroNnbHOW BbIXOOQHON XapakTepucTUKon

U, B Donyctumeit Tok ans Il C, Donyctumeiii Tok ansa Il B,
MA MA

14 274 570

15 199 531

16 154 432

17 121 360

17,5 112 319

MpwumeyaHwne— MakcnmanbHas BeIXOAHASA MOLHOCTE Py, UCTOYHUKOB NuTaHus «ic» FISCO He orpaHnyu-
BaeTcH.

G.3NoneBble ycTponcTtea FISCO

G.3.1 Obwume nonoxeHus

Hactosiwme TpeboBaHWA NPMMEHAIOTCA K YCTPOWCTBAM, KPOME OKOHEYHbIX COMMacylolmX YCTPOWCTB UCTOYHUKOB
nMTaHnsl u npocToro obopygoBaHusi, NOACOeAMHEHHbIX K UCkpoBe3onacHON WKWHe, YCTaHOBIEHHOW BO B3PbIBOONACHOM
30HE UM BHE B3PbIBOOMACHOW 30HbI:

a) yCTPOWCTBO AOIMKHO MMeTb MUHUManbHOe BXoaHoe Hanpskenune U 17,5 B;

b) BbIBOABI WKWHBI ZOMKHBI BbITE M30NMPOBaHbLI OT 3€MMM B COOTBETCTBMM C HACTOSILLMM CTaHAAPTOM;

C) BblBOAb! LWMHbI MOMNEBbLIX YCTPOWCTB, NMOAKMIOHMEHHbIX K pa3HbiM MCTOYHMKAM MUTaHUs, JOMKHb! BbiTh ranbBaHu-
YeCKM M30MNVMPOBaHbl B COOTBETCTBUM C HACTOSILLUM CTAHAAPTOM, YTOOBI 3T BbIXOAbl OCTABANMUCh NAaCCUBHBLIMU U UCKITIO-
4Yanocb MHOrOKpaTHOE 3a3eMI1eHUE LWUHbI;

d) makcumanbHas HesalwmLleHHas eMkocTb C; KaXAoro noneBoro yCTponucTBa AomkHa 6biTb He Gonee 5 HO.
YkasblBaTh BXOOHbIE M BbIXOAHbIE NapaMeTpel B cepTudmkate Unn Ha aTukeTke He Tpebyetcs.

€) B HOpPManbHbIX YCMOBUAX UMW B YCINOBUSIX HEMCMPABHOCTU, YKa3aHHLIX B HACTOSILLEM CTaHAApTe, BbIBOAB! WHHBbI
OOIMKHbI OCTABAaTLCA MNACCUBHBIMU, T. €. BbIBOAbLI HE AOIIKHbI SBNSATHCA UCTOMHUKOM 3HEPIUM Of1sl CUCTEMBI, 32 UCKIIoYe-
HVWEeM Toka yTeukn He Gonee 50 MKA,;

f) noneBbIM ycTpoOWCTBaAM OOMKEH ObiTb NPUCBOEH YPOBEHb 3aALUMTbl U OHU AOIMKHbLI COOTBETCTBOBATH rpynne
anekTpoobopyaoeanus |, nogrpynnam IIC unum IIIC vnun nio6oi kombUHaUMKM JaHHbIX rpynr;

g) noneebimM ycTporicTBam nogrpynnsi 11C, npegHasHaveHHbIM 4nsi YCTAHOBKU BO B3PbLIBOOMACHBIX CPeAax, [OMKeH
6bITb NPMCBOEH TeMNepaTypHbIV knacc. [ns ycTpoiicTe ans noarpynnsbl IIC, npegHasHayeHHbIX 4l YCTAHOBKU BO B3pbl-
BOOMNaCHbIX cpegax, AomkHa BbiTb onpeaeneHa MakcumarnbHasi TemnepaTtypa NOBEPXHOCTY.

G.3.2 lononHuTenbHble Tpe60oBaHUA K NOSIeBbLIM YCTPOUCTBAM YyPOBHeH «ia» unu «ib» FISCO

HononHuteneHble Tpe6oBaHMA K NONEBLIM YCTPOMCTBaM ypoBHen «ia» unu «ib» FISCO:

a) MUHMManbHBIE BXOAHBIE NapaMeTpbl NONEBbIX YCTPOWCTB AorkHbl 6biTb — £ : 380 MA u Py: 5,32 BrT;

b) BHYTPEHHAN MHAYKTMBHOCTb MONeBbIX YCTPOUCTB L; pomxHa 6biTb He 6onee 10 mklH;

G.3.3 lononHutenbHble Tpe60BaHUA K NONEBbLIM yCTPOUCTBaM ypoBHs «ic» FISCO

HononHuteneHeim TpeGoBaHMEM K NONEBLIM YCTPONCTBaM ypoBHS «ic» FISCO: BHYTpeHHsI MHAYKTUBHOCTb Nore-
BbIX ycTponcTts L; gonxHa 6bitb He Gonee 20 MKMH;

G.3.4 OxoHeuHoOe cornacyouiee yCTpoucTBo

JInHenHbIe OKOHEeYHbIE cornacylwme ycTpoucTBa, HeobxoaMmbie Ansi CUCTEMbI, AOMKHbI BKIoYaTb B cebs pesuc-
TOPHO-KOHAEHCATOPHYIO CXEMY, Ha BbIXOAAaX KOTOPOW pe3anctop ¢ HOMuHanom He MeHee 90 Om coeguHeH nocnegosa-
TENbHO C KOHAEHCATOPOM HOMMHaNOM He 6onee 2,2 Mk®d (BKMo4as [ONycku).

MpumedyaHnwune— B crangapre MOK 61158-2 pernameHTupoBaHbl Tpe6oBaHUA K 3HAYEHUSIM 3MEMEHTOB,
Heob6xoguMBIM MPU 3KCMyaTauun.

OxkoHevHOe cornacylowee yCTpoucTBO AOIMKHO:

a) UMeTb YPOBEHb 3alUUTLl U COOTBETCTBOBATL rpynne anekrpoobopyaosanus |, IC unu HIC unu kom6uHaummn atmx
rpynm;

b) noneeeiM ycTporicteam |IC, npegHasHaveHHbIM ANA YCTAHOBKU BO B3PbIBOOMNACHLIX cpefax, AoIkeH GbiTb npu-
CBOEH TemnepaTypHbii knacce. Yerpovicteam rpynnei IIC, npeagHasHaueHHbIM 1151 YCTAHOBKU BO B3pbIBOOMACHLIX cpeaax,
AonxHa 6bITb NPUCBOEHA MakcMmanbHaa TemnepaTtypa noBepxHocTW. Ecnn cunTtaercs, 4To eMKOCTHBIN 3NeMeHT (3ne-
MEHTbI) MOXET He CO30aTb KOPOTKOrO 3aMbIKaHUs, TO HOMWHANbHAasi MOLLHOCTb TAKoro pesucropa AorkHa 6uite 5,1 Br;
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C) UMeTb MMHUManbHLIE BXOAHbIE napameTpbl U, He meHee 17,5 B;
d) 6bITE M30NUPOBAHO OT 3EMIM B COOTBETCTBMM C HACTOSILLUM CTaHOAPTOM;
€) UMETb MaKCUManbHYI0 HE3aLMLLLEHHYIO BHYTPEHHIOW MHAYKTUBHOCTL L; He Gonee 10 mklH.

MpumevaHnnsa

1 OkoHeYHble cornacylolme yCTpoicTBa MOIyT BXOAUTb B COCTAB MOMEBbIX YCTPOUCTB UNU UCTOYHWKOB NMUTaHWA.

2 Mpu npoeeaeHUN oLeHkM Ge30NacHOCTU CUUTAETCSl, UTO EMKOCTb OKOHEYHOro cornacyouwiero yctpouncresa C; He
OKa3blBaeT BO3AEWCTBUA HA MCKpoOe3onacHbie CBOWCTBA CUCTEMbI.

G.3.5 Npocroe o6opynoBaHue

MpocTtoe obopyaoBaHue, ncnonb3yemoe B uckpobesonacHon cucreme, JOMKHO COOTBETCTBOBaTbH TpeGoBaHMAM
HacTosAWero ctaHgapTa. [JononHUTEnbHO 06WAas MHAYKTUBHOCTb M €MKOCTb KaXoro npocroro obopyaoBaHusi, NOgkno-
yeHHoro Kk cucteme FISCO, pomxHbl 6biTb He 6onee 10 MKIH U 5 H® COOTBETCTBEHHO.

MpwumedaHue— Npn NnpuceoeHnn TemMnepaTypHOro knacca npoctomy o6opyAoBaHuWIO B CUCTEME YPOBHEN «ia»
Unn «ib» HYXHO y4MTBIBATb, YTO MakCMMarbHO AONYCTUMAasi MOLWHOCTL cocTaenseT 5,32 Br. TemneparypHbeiin knacc
npocToro o6opyAoBaHWs B CUCTEME YPOBHS «iC» onpeaensieTcsi B HOpMarnbHOM PeXMMe aKcrnyataumm.

G.4 MapkupoBka

Kaxpas eguHuua anekTpoobopyaoBaHms gormxHa 6biTb mapkupoBaHa cnoBom «FISCO», 3atem gonkHa 6bITb
ykasaHa dyHKUMA anekTpoobopydoBaHusl, TO €CTb UCTOYHMK NUTaHKs, NMOMeBoe YCTPOWCTBO MW OKOHEYHOE COrnacyto-
wee ycTponcTeo. JONONHWTENBHO Kaxaas eguHuua anekTpoobopyaoBaHust gomkHa 6biTb MapkupoBaHa B COOTBET-
CTBUM C HACTOSILLEM CTaHAAPTOM, ECNM B HACTOsILLEM CTaHAapTe He NPeaycMOTpeHbl u3MeHeHna. Hanpumep, 4OMXKHbI
ObITb NPOMapPKNPOBaHbI HAMMEHOBaHWE U aapec M3roTOBUTENSI.

Ecnu anekTpoobopyaoBaHve meeT OBOMHYIO MapKMPOBKY, Tak, YTO OHO MOXeT ObITb MCNONBb30BAHO Kak B CUCTe-
me «FISCO», Tak n B TpaguuMoHHOW Mckpobe3onacHoW caMoCTOATENbHON cucTeme, Heobxogumo MpUHATbL Mepbl, YTO-
6bl NokasaTb pasnuuus mexay MapkupoBko FISCO u MapkvpoBKOW AN MPUMEHEHWS B CaMOCTOSITENbLHOW UCKpobe-
30MacHON cucTeme.

B mapkvpoBke nctouHnkoB nutanms FISCO He Tpebyetcs ykaseiBaTb BbixogHble napametpbl Ug, I, Co, Lo, Po
n Lo/R,. B MmapkmpoBke NoneBbIX yCTPOWCTB M OKOHEYHbIX cornacytowmx yetponcts FISCO He TpebyeTcs ykasbiBaTh BXoa-
Hble U ocTaTovHble napametpsl Ui, &, Ci, L, P, v L/R,.

G.4.1 Mpumepbl MapKMpOBKU

a) WcTounnk nutanus

nctouHuk nutanua FISCO

Unp: 250V

[Exia]lllC

John Jones Ltd

SW99 2AJ UK

Tun: DRG OOI

-20°C<Ta<+50°C

PTB Nr 01A 2341

CepuiiHbin Homep: 014321

b) Moneeoe yctponcTeo

noneeoe ycrpowncteo FISCO

ExiallC T4

Paul McGregor plc

GL99 1JA UK

Tun: RWS 001

—-20°C<Ta<+60°C

c) OkoHeuHoe cornacytoLlee YCTpOWCTBO

OkoHeuHoe cormnacyouee ycrponcteo FISCO

ExiallC T4

James Bond plc

MK45 6BY UK

Tun MI5 007

BAS 01 A 4321

CepwiiHbii Homep: 012345

d) MNoneBoe ycTpOWCTBO C OBOMHON MapKMPOBKOW

A McTavish plc

GL 98 1BA UK

Tun RWS 002

—-20°C<Ta<+60°C

INERIS 02 A 2345

CepwitHbii Homep: 060128
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MoneBoe yctpoictBo FISCO
Exia 1IC T4 ---m-mmmmmmmmmmemeeem
Ex ia IIC T6

U 28 VvV

Cj: 3 nF

I;. 200 mA

Lj! 10 jH

P{12W

M — OKOHEYHOe cornacylollee YyCTPOCTBO; 2 — WCTOYHUK MUTaHus; 3 — aanHble; 4 — nepeHoCHOe OKOHEeuHoe cornacylllee
YCTpOICTBO; 5 — nonesble ycTpoiictea; 6— marucTpanbHblii kabenb, 7 — OTBETBUTE/bHbLI Kabesnb

PucyHok G.1 — Twunosas cucrtema
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Mpunoxenune H
(cnpaBoyHoe)

UcnbiTaHne Ha BocnnameHeHue nonynpoBogHUKOBbLIX MCKp06e30ﬂaCHbIX uenewn

H.1 O6wue cBegeHun

NCTOUYHUKM NUTaHus SIBNSIKOTCA OCHOBHOWM YacTbio NMioboi anekTpuyeckon uenu. Ecnu nutaHue nogaetcst K UCKPO-
6eaonacHbIM LensimM, pacnosioXeHHbIM B NMOTEHUMANbHO B3PbLIBOONACHBLIX 30HaX, TO BbIXOAHbLIE 3HAYEHUSI MapameTpoB
MCTOYHMKA TOKa AOIMKHbI ObiTb MCKPOGE30nacHbIMK.

MpumevaHns

1 B HacTOsALLEM NPUNOXKEHNN TEPMUH KUCTOYHVKM NUTaHUA» ABNAETCA 0bWwmm noHaTUeM. K UCTOYHMKaM nuTaHus
OTHOCUTCS UckpobesonacHoe obopyaoBaHne W cTabunuaaTtopbl TOKA MK LUENW ONTUMMU3auMK HanpshxeHust B obopyao-
BaHWW.

2 Hacrosiwee npunoxeHve paccMmaTpuBaeT BbIXOAHbIE NMapameTpbl UCTOYHMKA NUTAHWA TOMBbKO Kak UCKpobeso-
nacHble.

MepBoOHa4aneHO MCKPOOGEe3onacHble NCTOYHWKN MUTaHWA COCTOANM U3 HEMOBPEXAAaeMoro TpaHcgopmaropa, Bbin-
PAMUTENBHOrO AMOAA, CINaXKMBAIOLLEro KOHAEHCATopa, 32 KOTOPLIM CNeaoBan TOKOOrPaHWUYMBAIOWMK PE3NCTOp, orpa-
HUYMBAIOWMIA MaKCMMarnbHbIA BbIXOAHOW TOK. 3a BbIXOAHOE HanpsbkeHWe NPUHUMAanu HanpsbkeHWe Ha Crnaxuealowem
KOHAeHcaTope 6e3 Harpysky UNKU HaNPSHKEHUE Ha WYHTUPYIOLUMX CTabUNUTPOHaX, KOTOpbIE OrpaHUYMBalOT MakcuMarb-
HOE BbIXOQHOE HanpsikeHue.

KpvBble 1 Tabnuubl B NPUNOXeHNM A OCHOBaHbl Ha 3HAYEHWUAX HANPSHKEHUS, TOKA, EMKOCTU U UHAYKTUBHOCTM,
MONy4YeHHbIX NPY UCMBITAHUM Ha UCKPOOBpa3syoLLeM MexaHU3Me NpyU MCMONb3OBaHWMM TakMX NPOCTLIX LEnen UCTOUHUKA
NUTaHWs, NPy OTCYTCTBMM BocnnameHeHuin npu 400 obopoTax Ha UCKpooBpasylowem MexaHusme ¢ MCNosib30BaHWEM
4 BonbpamoBbIX MPOBOMOK C KagMuesbiM AuckoM. Marematumdeckm 370 O3HadvaeT, |uTo npu ycnoeum, 410 6bINO
1600 nckpeHul, BEPOATHOCTE BOCMNAMEHEHUs1 (Ha OCHOBE KONUYECTBA MOMNYYEHHBbIX UCKPEHUW) Ha Pa3OMKHYTOWN WUnu
32aMKHYTOM LienM BbIXOAHbIX 32XNMaXxX NCTOUHMKA MUTaHusl MeHee dem 6,25 - 10-%4. B peiicTBuTenbHOCTM U3-3a koneba-
HWUA BONMbGPaMOBOW MPOBOMOKM Ha KagMWEBOM AMCKE WM M3-3a Na3OB Ha KagMWUEBOM AUCKE YMCMO UCKPEHWW ropasgo
6onble. MosTomy thakTnHeckas BEpPOSITHOCTb BOCMMAMEHEHUS HUXKeE.

OCHOBbIBasACb Ha OMbITHbIX AaHHbIX, BbINO NONy4YeHo, YTO Auarpamma norapudgma BeposiTHOCTU BOCINaMeHeHUs!
NVHENHO CBsid3aHa ¢ norapugpmom Toka B uenu (cm. pucyHok H.1). CornacHo TpeGoBaHMsIM HAcTOsILLEro craHgapTta
WCTOYHUKM NUTaHUs (ONs ypoBHENW «ia» u «ib) cunTaloTcsi COOTBETCTBYIOLMMU CTAHAAPTY, TOMBKO €CIU OHU UCTIbITaHbl Ha
MCKpeHre npu 3HavyeHun Toka B 1,5 pasa 6onblie HOpManbHOIo, C UCMbITaTeNIbHOW CMEChI0, COOTBETCTBYIOLLMM Onpege-
NEeHHOW rpynne.

Ha ocHoBe cBA3M BEPOSAITHOCTM BOCMITAMEHEHMS U TOKA, YKA3aHHOIO Bbille, TAaKOW UCTOYHUK NMTaHUS umen 6bl npu
HOPManbHOM TOKE BEPOSiITHOCTb BOCMNameHeHusi MeHbe 1,16 - 10706,

|_|O,D.BO,D.F| NTOI, NCTOYHNKU MUTAHUA CHUTAIOTCA yOOBNETBOPUTENbHBIMU, €CIn obecneunBaeTcs BEPOATHOCTb BOC-
MNaMeHeHns NPy pasMblKaHUM U 3aMbIKaHUKM BbIXOAHBIX COEANHEHUA UCTOYHMKA MUTaHms menee 1,16 - 10706,

Mpv ganbHerweM pasBUTUN KOHCTPYKLMM MCTOYHUKOB NMUTaHWSA Obinu BBEAEHbI CIOXHbIE LEnK, koTopble obecre-
yMBany Uckpobe30MacHOCTb He TOMBKO C MOMOLLBIO OFPpaHUYEHUs1 TOKA, HaNpPSDKEHUS, HAYKTUBHOCTM U EMKOCTU, HO U C
NOMOLLIbIO MCKYCCTBEHHOIO OrPaHuyYeHnst NPogoKMTENbHOCTM pa3psida Ui OrpaHUYeHNEM HanpsKeHWsl, MEHSIIOLLM-
Csl Ha MepeknYalWwyX koHTakTax. CTaHdapTHbIE UCTIbITAHWUSI C MPUMEHEHUMEM UCKPOODpasylowero MexaHmama cranu
HEeyaOBNETBOPUTENbHLIMY MO HECKONbKUM MPUYMHAM:

- HEe BO3MOXHO YBENU4YMBATb TOK MMM HarMpsbKeHMe B MCTOYHMKaX nuTaHusa ansa obecnevenuns Heobxoganmoro
koathbchuumeHTa 6esonacHocT 1,5, Tak Kak xapakTepucTukv Lenei B 60NbLIMHCTBE CryYaeB TPYAHO W3MEHUTD;

- UCTOYHVK HE MOXET CO3[aBaTb YBEIIMYEHHbIA TOK UMW HaMpsbkeHUe KU3-3a OrpaHUYeHus B HOMMHANbHLIX napa-
MeTpax ero KOMMOHEHTOB;

- UBMEHEHUA UCTOYHUKE TOKa, yBEnuyimBarowme 3Ha4eHUA TOKa WUIMU HanpsKeHUsl, USMEeHAIT CXeMy CUHXPOHU3a-
UMK 1 crnegoBaTteslbHO U3MEHSIIOT XapakKTepuUCTUKU Lienu.

B Taknx cnyyasix 006blMHO CUMTANoch [OCTaTOuHBIM 06ecneunTb koadhdULUMEeHT 6830MaCHOCTN 3a CHET YBENNYEHNSA
YYBCTBUTENIBHOCTU WCTbITATENbLHON Fa30BOW CMECK, UCMONb3ys Lenu B cmecy, obecneunBaiowwel koacduumeHt 6e3o-
nacHoctv 1,5. [laHHOe uUcCnbiTaHWe NPOBOAUINOCH C UCTOYHMKOM MUTaHWS! UCTIbITATENBbHOW ra30BOW CMECHIO C YBENUYEH-
HbIM Ko3thdMLumeHTOM Ge3onacHOCTU Ansi NOABEPXAEHUs!, YTO HE MpoucxoauT BocrnameHenns npu 400 obopoTtax Ha
MCKPOOBpasyIoIeM MEXaHU3Me NPK YCIOBUM, YTO BEPOATHOCTb BOCMNameHeHnst menee 6,25 - 10794, Buino gonyuewo,
YTO B HOPMArbHbIX YCNOBUSIX BEPOSITHOCTL BOcNameHeHnst 6yaet menee 1,16 - 10706,

HeCMOTpﬂ Ha TO, YTO B HEKOTOPbLIX Cly4YasaX UCTOYHUK NMUTaHUA 6bInT UCnbITaH ¢ BEPOATHOCTBHIO BOCNNaMeHeHuA
mMeHee 6,25 - 10~%4 B rasoBoii cMecu ¢ koadhduumeHTom 6ezonacHocTu 1,5, oH He obecneunsan BEPOATHOCTU BOCNNa-
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meHnenust 1,16 - 10796 B HopmanbHbIX YCMNOBUSIX, MOTOMY YTO UCTOYHWMK MUTaHWUSI He obecneumBaeT NMUHEWHOTO OTHOLWE-
HUs1 norapudma BeposITHOCTM BOocnnameHeHust K norapudmy Toka. 310 Bbi3Bano 06ecrnokoeHHOCTb, U nogobHble NCTOou-
HUKW NUTaHUS1 HE paccMaTpyBanuCb kak obecreunBaiowme TpebyeMylo BEpOSITHOCTb BOCINAMEHEHUS NMPU HOPMArib-
HOM TOKe.

Hacrosilwee npunoxeHne cogepXuT METOZbl UCTILITAHWA TAKMX CIOXHBLIX Uenei nutanusi. [ns JocTuxeHust Ko-
athcpmumeHTa 6e30NacHOCTM NPUMEHSIIOT UCTILITATENBHYIO FA30BYI0 CMECh C YBEIIMYEHHON YyBCTBUTEIBLHOCTBIO (cornac-
Ho 10.1.3.2).

HeobxoauMmo NpoBOAWTL UCMLITAHWA C UCMONb30BaHMEM WCTIbITATENbHON ra3oBor cMecu ¢ koadduumeHTom Ge-
3onacHocTm 1,5 n ybeguslumnchk, 4to npu 400 obopoTax He npoucxoauT uckpeHui. [laHHoe ucnbiTaHne NPoBoAUTCS st
noATBEpPXXAEHUSI COOTBETCTBUS 06A3aTenbHbIM TpeboBaHMSIM HACTOSAWEro craHaapTa, onpegeneHHbim B 10.1.4.

Heobxooymo NpoBecTy AONONMHUTENBHBbIE UCTLITAHUS, YTOObI yOeanTbes, YTO Lienb NoKa3biBaeT OTHOLLEHUE MEX-
Oy BO3MOXHOCTBIO BOCT/IaMeHeHNns U koacduumeHTom 6e30MacHOCTM UCMNLITATENBHOMO rasa Ans NoATBEpPXKAEHUs!, YTO
npu HopMaribHOM Toke U eauHOM ko3dduumeHTe Ge3onacHOCTM ra3a gocTuraeTcs AOMyCTUMO HU3KOE 3HaYeHue BOC-
nnameHenns 1,16 - 10796, [MposoguTCs MCMbITaHMe WCTOUHMKA NUTAHWA G FrA30BOI CMEChIo ¢ KoaddmumeHTammn 6e30-
nacHoctn SFx = 1,5, SFy = 2,0, SFz = 2,5. Ucnonb3ayeTtcs rpacdmk BEpOATHOCTU BocIUlameHeHust koachduumeHTa 6e3onac-
HOCTU B ABOWHOM norapudmMunyeckoM macwtabe. MNoareepxaeHo Npy NCNbITaHUSIX, YTO €CINU NPU AaHHbIX koaddpuumeH-
Tax 6e30nacHOCTU He ObINo BOCMNaMEHEHWI A WIM BOCIITAMEHEHUSI NPOUCXOAMUIA, cnap, roslyrnpoBOAHWUKOBOIO UCKPO-
6e30MacHOro UCTOYHMKA NUTaHus Gonblie, YeM Ansl NpocThiX uenei. Takke cnaj nonynpoBOOHUKOBOIO Uckpobesonac-
HOMO MCTOYHMKA NPOAOIKAeT yBENMYMBATHCSA, MOCKOMNbKY kK03thdnumeHT 6e30NacHOCTM CHUXAETCsl, MO3TOMY rapaHTupy-
€TCs1, YTO NMpY HOpPMarbHOM TOke U eguHoM koadduumeHTe 6e30NacHOCTU BEPOSAITHOCTb BOCTINTAMEHEHUS! MEHbLLE, YeM
ANS NPOCTOi Lienu, 4To MeHblue 1,16 - 10708,

HacTtosiwee npunoxexnve noaxoauT ONnsl NONyNpOBOAHWKOBBLIX UCKPOBGE30NacHbIX UCTOYHUKOB NUTaHUS MO TOKY
WU HaNpPsHKeHWIo, KOTOPbIE OrPaHUYMBAIOT MMM NPEPLIBAIOT TOK, KOFAA 3HAYeHMe TOKa UMK HanpsbkeHus npeBblilaeT
npegen, HO BOCCTAHABIMUBAIOTCH OOCTATOYHO ObICTPO Mexay nocrnegoBaTenbHbIMU 3aMbIKAHUAMU UMK Pa3MblKaHUSIMK
NPOBOMOKM M AUCKOM UCKPOOOPAasyloWwero MexaHuama, Tak Yto OHM BO3BpaLLaloTcs K HopmaneHol pabote o cneayio-
Lero 3aMmblKaHns UM pasmblkaHUsl NPOBONOKK. [laHHOE MpUNOXeHNe He PacnPOCTPAHAETCA Ha UCTOYHUKU NUTaHUA,
KOTOPbIE OTKMIOYAIOTCA Ha MPOAOIKMTENbHbBIE NEpUoAbl, KOIAa 3HAYeHUs1 TOKA MU HaNPshkeHUs NPeBblWweHbl. B Taknx
crnyyasix JOIKHO WCMONb30BaThCA NpunoxeHue E.

H.2 UcnbiTaHne

WCTOYHMK NMMTaHus goskeH BbiTh MCNbITAH C MCNONb30BaHUEM MCKPOOGPA3yIOWEro MexaHM3ma B cneayowmx
criydasix:

a) 400 o6opOTOR C MPMMEHEHVWEM MCMbITATENBHOW ra30BOW cMecwu, obecneumBalowmii koacpduumeHT 6e3onacHo-
ctn 1,5, 6e3 HabngaemblX UCKPEHUIA 1

b) gononHuTenbHbIE MCMbITaHKS, Kak NpegycMoTpeHo B Tabnuue H.1, ansa rapaHTum Toro, 4YTo BEPOSATHOCTb BOC-
nnameHeHns Npy eguHom koadduumeHTe Be3onacHoCcTM GyaeT JOCTAaTOUHOW M HWKE, YeMm Ansi NPOCTON Lenu.

HekoTopbie M3 rasoBbiX CMeceil, COOTBETCTBYIOLIMX I YKA3aHHbIX BbllLE UCTILITAHUIA, U COOTBETCTBYIOLLME TOKM
Ans KanmbpoBKW, UCMONb3yloWMe CTaHAAPTHYIO KanmbpoBouHylo cmeck 24B 95 mIH, npuBeaeHbl B Tabnuue H.2.

CokpalleHne UMY B nocnepoBaTenbHOCTM McnbiTaHui Tabnuubl H.1 o3Ha4yaeT ucnbITbIBAEMOe YCTPOICTBO, KOTO-
poe ABNSAETCHA UCTOYHUKOM NMUTaHusi B 060pyA0BaHUM C MPUMEHSIEMBIMU HEUCTPABHOCTSIMU B COOTBETCTBUM C YPOBHEM
3aWMWThl M YCTABKaMW HaNpPsDKEHWUSI M TOKA HA MAKCUMAITbHbIX 3HAYEHUSIX B Npefenax [OnyckoB KOMMOHEHTOB Lenw.
KoathpuumeHTsl 6630NacHOCTU HE NPUMEHSIIOTCSI K TOKY MMM HAnpsiKeHWUIo, OHWU NPUMEHSIIOTCS K UCNbITaTeNbHbIM raszam.

Tam rge nocnegosaTtenbHOCTb McnbiTaHwi B Tabnuue H.1 Tpebyer mcnonb3oBanus npocton uenu, 6yaetr ncnonb-
30BaTbCcA NabopaTopHbIi UCTOMHUK NMUTAHUSI C YCTaBKOW HanpsbkeHust Ha U, ucnbiTbiBaeMoro o6opyaoBaHus, TOKOM
3aMblKaHUA LenW, orpaHnyeHHbIM 40 I, ncnbiTbiBaemoro ob6opyAoBaHMA C MOMOLLbLIO MOCNeAoBaTENbHbBIX PE3UCTOPOB,
OTrPaHUYUBAIOWMNX TOK, U C HUSKOW UHAYKTUBHOCTBIO.

Tabnuua H.3 saenaeTca npumepom uUenu, nocrnegoBaTernbHble UCMbITaHWA KOTOPOW COOTBETCTBYET TpeGoBaHuam
Tabnuupl H.1. Mpaduk gaHHoM uenm ykasaH Ha pucyHke H.1, 0603HaveHHbIl «Pr — tabnuua H.3 — cooteetctByeT». Ecnn
rpadvk 4aHHON uenu CpaBHUTL ¢ rpacMKoM NPOCTON Lenu, 0603Ha4eHHOro Pr — npocTtas Lenb, OH NOKa3biBaeT, YTo Npu
6onbwem KonudecTBe BocnnameHeHu ¢ 6ornee BbICOKMM KoachdmumeHTom npu 1,67 u 2,5 koadduumeHT GezonacHoc-
TN CHWKAETCA N BEPOATHOCTb BOCIIIAMEHEHUsI CHKAeTCA GbicTpee, YeM Ansi MPOCTON Lenu u, cnegoBaTtenbHo, UMeeT
AONYCTUMO HU3KOE 3HaYeHue, Tak kak koadduumeHT 6e3onacHocTy ynan 6bl Ao eauHULbI.

Tabnuua H.4 aensetca npumepom Uenu, nocrnefoBarenbHble WUCMbITAHUS KOTOPON He cooTBeTcTBYeT Tpebosa-
HusM Tabnuubl H.1 rpaduk gaHHon uenu nokasaH Ha puc. H.1, o6o3HaveH «Pr — tabnuua H.4 — He cooTBeTCTBYET».
Ecnwm rpachvk ganHon uenn cpaBHUTL ¢ rpacmkoM NpocTol uenu, 0603HaveHHoro Pr — npocTas uenb, TO OH NoKasbiea-
€T, YTO NPU MEHbLIEM KONWYECTBE BOCIIameHeHun ¢ Gonee BbicOkMM koadduumeHTom 6esonacHocTn npu 1,67 n 2,56
K03phrumneHT 6€30NacHOCTN CHWXAETC U BEPOSITHOCTb BOCIUIAMEHEHUsSI HE yMeHbLLaeTcsl BbicTpee, Hem anst NpocTon
Liernm, n cnegosaTenibHO, OHA HEe CKIOHsIeTCs1 (He Npubnuxaercs) K AONYCTUMO HU3KOMY 3HAYeHWIo, Tak Kak Koaddu-
umeHT 6e3onacHocT ynan 66l 40 eAMHULbI.
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Tab6nwuua H.1— MNocrnegoeaTensHOCTb UCMbITAHWUIA

FOCTP M3K 60079-11—2010

Has Ha OCHOBe 4ucna
BOCMMAMEHEHUN K YuCIy
WUCKPEHUN ANA NPOCTON
uenu

Ne Onucanue rpadpa «x» rpacda «y» rpaca «z»
1 | YcraHoBneHHbIW koathdu-| 1,5 1,67 go 2,0 200025
LUMeHT 6esonacHocTu
2 | OnpegeneHue kanubpo-| (Moxk KOHMPOIbHOU yenu, | (MoK KOHMponsHol yenu, | (MoK KOHMPOnsHOU yenu,
BOYHOrO 3HaYeHus1 Toka| ykasauHbili 6 mabnuye 7) | ykasaHHbili 6 mabnuue 7) | ykasanHelll 6 mabnuye 7)
Ana 24VV 95 mH koHT- (ycmaHosneHHbtli k03g- | (yemaHosneHHsill Koag- | (ycmaHnoeneHHbii koagghu-
ponbHON uernm duyuenm 6esonacrocmu) | puyuenm GesonacHocmu) | yuenm 6esonacHocmu)
3 | KoHTponbhaa ucnbiTa-| Ucnonbaynte tabnuuy H.2, | Ucnonb3ayiite Tabnuuy H.2, | Ucnonbayite Tabnuuy H.2,
TerbHasl CMecb ecnn Heo6xogumo ecnn Heob6xogumo ecnm Heobxoanmo
4 | Tok koHTponbHOW uenn | Uameputb, ncnonbsya 24 V | Nameputb, ncnonbsysa 24 V| Usmeputb, ucnonbays 24 V
95 mH koHTponbHoi uenu | 95 mH koHTponeHoW uLenu | 95 mH koHTponbHON Lenu
5 | MNony4eHHbIn koadduum-| SFx = SFy = SFz =
eHT BesonacHocTn (gon-| (mok KoHmMponsHoU uenu 8 | (MoK KOHmMposHOU yenu | (MoK KoHmponsHOU yernu 8
XeH ObITb B gnanasoHe,| mabnuue 7) 8 mabnuuye 7) mabnuye 7)
onpepienexHom B 1) (monyyeHHbIl Kanubposoy- | (momy4eHHsIll Kanubposoy- | (Moy4eHHbIl KanuGposoy-
HbIll MOK) HbIll MOoK) HbIll MOK)
6 | Konnuecteo o6opoToe| 4000 400 40
Ans UCNbITEIBAEMOrO YCT-
poncTea
7 | KonnyectBo uckpenuii| 16000 1600 160
Ans umcna obopoToB, yka-
3aHHbIX Bbie
8 | UcnwiToiBaemoe obopy-| Nx Ny Nz
DOBaHWe, UcMbITaHHOe ¢
KONM4eCcTBOM 060pOTOB B
COOTBETCTBUM C 6 1 KONK-
YECTBOM MOMYyYEHHbIX UC-
KpeHumn
9 | BeposthocTb, paccun-| Px = NX _ Ny pz= Nz
P P 16000 Py = 1600 160
TaHHas Ha OCHOBE YMC-
Nna BocnnameHeHun K
4nCny UCKPEHUN
10| BosmoxHoe cooTBeT-| Ecm Px =0, nnm Py = 0, unn Pz = 0, ucnbiTbiBaeMoe 060pyaoBaHne CooTBETCTBYET.
cTeue Ecnu Bce 3Ha4eHus1 He paBHbl 0, To nepenamTe K wary 11
11| Mpoctasa uenb (coctos-| Na Nb Nc
wasa n3 nabopaTtopHoro
WCTOYHWKA NUTaHWA W pe-
3UCTOpa, OrpaHN4YnBaIO-
Wero ToK), UCnblTaHHas,
KaK yka3aHo B 8, u kornu-
YeCTBO NOMYYEHHbIX BOC-
nnameHeHun
12| BeposTHocTs, pacuntan-| Pa = Na = _Nb_ pc = Ne.
P ' P 16000 Pb = 1600 160
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OkonyaHue mabnuuysl H.1

Ne OnucaHue

rpaca «x»

rpaca «y»

rpaca «z»

13 | Pacuyet cooTBeTCTBUA

WcnbiTeiBaEMOE O60pyﬂOBaHMe npowno ucneiTaHue, ecnu crnegyowme ycrnosus Bbl-

NOJTHEHbI.

(log Px) < (log Pa) nnn Px < Pa

(log Py —log Px) = (log Pb — log Pa), or

{(log Py —logPx)

(log SFy — IogSFx) = (log SFz — logSFy) WM

Py, pb
Px = Pa
SFz. SFy.
(log Pz —log Py) Py logSH Pz log SFx
Px Py

Tabnuua H.2 — KoadhdurureHt 6esonacHocTn, o6ecneunBaemblii HECKOMBKUMM B3PLIBOONACHBIMU UCMbITATENBHbI-
MW CMECSIMM, KOTOpble MOryT GbiTb MCNOMNB30BaHbl ANA UCMbITaHUiA B Tabnuue H.1

CocTaBbl B3PbIBOONACHBIX Tok B Ka- lpynna u noarpynna anekTpooGopynosanms
UCMBITATENBHBIX CMECEeN, nnBpoBOHHON A 1B e
% k o6bemMy B BO3Lyxe uenu, mA
(8,3 £ 0,3) % meTaH 110—111 1
(5,25 £ 0,25) % nponaH 100—101 1,089—1,11 1
(52 £ 0,5) % Bogopog 73—74 1,49—1,52 1,35—1,38
(48 £ 0,5) % Bogopog 66—67 1,64—1,68 1,49—1,53
(7,8 £0,5) % atmneH 65—66 1,67—1,7 1,52—1,55 1
(38 £ 0,5) % Bopopon, 43—44 2,5—2,58 2,27—2,35 1,47—1,53
(21 £ 2) % BogoOpOA 30—30,5 3,637 3,27—3,36 2,13—2,2 1
(60 + 0,5) % Bopopoa/(40 £ 0,5) % 20—21 5,23—5,55 4,76—5,05 3,09—3,3 1,42—1,53
Kucropoga
(70 £ 0,5) % Bopopoa/(30 £ 0,5) % 15—15,3 — — — 1,96—2,03
kvcnopopg nog gaenenvem 0,22 MPa

Tao6bnwuua H3 — Npumep uenn ana rpynnel | ¢ xapakrepuctukamu, NokasaHHbIMK Ha kpueon I, pucyHok H.1,
COOTBETCTBYET NOCNEAOBATENBHOCTW UCNbITaHui Tabnuubl H.1

Ne Onucanue rpaca «x» rpaca «y» rpaca «z»

1 | YcraHoBneHHb koapdm-| 1,5 1,67 po 2,0 2,0 g0 2,5
uueHT 6esonacHocTn

2 | Onpeaenenne kanu6po-| 110_mA _ 73mA 110_mA 110_mA
BOYHOrO 3HadeHus Toka| (1,5) (67 —20) " 66 go 55 mA 20-25) = 55 no 44 mA
ana 24 V 95 mH koHT-
pOnNbHOW uenu

3 | KoHtponeHaa ucneita-| 52 % H,: 48 % Bo3pgyxa | 48 % H,: 52 % eoaayxa 38 % H, : 62 % Bo3ayxa
TenbHasa CMecb

4 | Tok KoHTponbHOM uenu | 73 mA 66 mA 44 mA
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OkonyaHue mabnuusi H.3

roCT P M3K 60079-11—2010

Ne

OnucaHue

rpada «x»

rpacpa «y»

rpaca «z»

5

MonyyeHHbIN KO3 DdULK-
eHT Be3onacHocTu (gon-
XeH ObiTb B AuanasoHe,
onpegerneHHom B 1)

_ (110_mA) _

SFx = 1,5

(73_mA) ~ "

HopmanbHoe 3HaveHue
3anucb SFx = 0,17609

_ (110_mA)
= (66_mA)

HopmanbHoe 3HaveHune
3anuce SFy = 0,22272

SFy =167

_ (110_mA)
SFz = “Ga_mA)

HopmanbHoe 3HaveHue
3anuce SFz = 0,39794

=25

Konuyecteo o6opoToB anst
MCNbITLIBAEMOTO YCTPOIA-
cTBa

4000

400

40

Konuuyecteo wuckpeHun
Ans 4ucna o60poToB, yka-
3aHHbIX Bblwe

16000

1600

160

UcneiTbiBaemoe ycTpon-
CTBO, UCMbITAHHOE C KOMW-
4eCcTBOM 060pPOTOB B COOT-
BETCTBMM C 6 M Konuue-
CTBOM MOINYY€HHbIX UCKpe-
HUIA

Nx = 1 BocninameHeHue

Ny = 9 BocnnameHeHwn

Nz = 80 BocnnameHeHuU

BeposiTHOCTb, paccuntaH-
Hasi Ha OCHOBe u4ucna
BOCIMMAMEHEHUIN K uucny
WCKPEeHnM

Px =625x 1075

1
16000
3ammcs Px = — 4,20412

=_9 _ -3
Py= 1600 =56 x10

3anucs Py = — 2,25181

- 80 _ -1
Pz= 160 =50x10

3anucs Pz = - 0,30103

10

BoamoxHoe
cTBUE

COOTBET-

Px=0, Py=0, Pz=+0, nepevitu k 11

11

MpocTasa uene (cocTtos-
was n3 nabopatopHoro
WCTOYHUKA MUTaHUSA U pe-
3ucTopa, orpaHu4nBalo-
Wero TOK), UcnbiTaHHas,
Kak ykasaHo B 8, u konu-
YeCTBO MOJy4EHHbIX BOC-
nnameHeHun

Na = 10 BocnnameHeHUi

Nb = 3 BocnnameHeHun

Nc¢ = 32 BocnnameHeHui

12

BeposaTHOCTB, paccunTaH-
Has Ha OCHOBe 4ucna Boc-
nNNamMmeHeHut K Ynucny uc-
KPEeHWI ansi NpocTon uenm

Pa= 10 _ _¢25x 107

= 76000
3anuck Pa = - 3,20412

Pb=-3 _—188x1073

~ 1600
3anmce Pb = — 2,72584

=32 _ -1
Pc = 760 =20 x10

3anucb Pc = - 0,69897

13

Pacuet cooTBeTCTBUA

WenbiTaTensHoe yCTPOMCTBO MPOLUMO UCTbITAHME, MOCKONbKY:

(3anuce Px) < (3anuce Pa)? da, nockonbky — 4,20412 < — 3,20412

(3anvnce Py — 3anuck Px) 2 (3anucb Pb — 3anuck Pa)?

Ja, nockonbky (— 2,25181 + 4,20412 = + 1,95231) > (— 2,72584 + 3,20412 = +

+ 0,47828)
(log Py — logPx)

(log Pz — logPy) ,

(log SFy - logSFx) ~ (log SFz — logSFy)

(-2,25181 + 4,20412)

la, nockonbky {

(0,22272 — 0,17609)

N {(-0,30103 +225181)

(0,39794 — 0,22272)

= 11,1333}

= 41,868} >
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Tabnwuya H4 — lNpumep uenn ana rpynnel | ¢ xapakTepuctukamu, nokasaHHbimu Ha kpueon |l pucyHok H.1, He
COOTBETCTBYET NOCneaoBarTeribHOCTU ucnbiTaHun Tabnuupl H.1

Ne

OnucaHue

rpacgpa «x»

rpada «y»

rpada «z»

1

YcTtaHOBNEHHbIN KO3 K-
uMeHT 6e3onacHoOCTH

1,5

1,67 po 2,0

200025

Onpepenenne kanubpo-
BOYHOIO 3HA4YeHUs TOKa
ans 24 V 95 mH koHT-
PONBHOW UEenu

110 mA

W=73mA

110 mA

m=66n0 55 mA

110 mA
20 -25) =55 0044 mA

KoHTponbHaa ucnbiTa-
TenbHass cmechb

52 % H5 : 48 % Bo3ayxa

48 % H» : 52 % Bo3pyxa

38 % H, : 62 % BO3gyxa

TOoK KOHTPOIbHOW Lenu

73 mA

66 mA

44 mA

MonyyeHHbIN KO3 DULK-
eHT Be3onacHocTn (gon-
XeH ObITb B guManasoHe,
onpegeneHHom B 1)

_(11M0mA)
= 73mA) - °

HopmanbHoe 3HaveHue
3anuce SFx = 0,17609

SFx

_(oma)
SFy = G mA) 1,67
HopmanbHoe 3HaueHne
3anuce SFy = 0,22272

_(1M0mA)
SFz = @A) - 25
HopmanbHoe 3Ha4eHue
3anucb SFz = 0,39794

KonnyectBo 06opoToB
ANs1 NCMbITBIBAEMOro yCT-
poncTea

4000

400

40

Konn4yectBo WCKpeHum
Ans 4ncna obopoToB, yka-
3aHHbLIX Bblle

16000

1600

160

NenbiTbiBaeMoe obopy-
AOBaHWe, UCMbITaHHOe C
KONMM4YeCcTBOM 0BOpPOTOB
B 6 M KONMMYECTBOM Mony-
YeHHbIX UCKPeHWW

Nx = 6 BocnnameHeHul

Ny = 1 BocnnameHeHue

Nz = 1 BocnnameHeHue

BepoATHOCTB, paccum-
TaHHas Ha OCHOBE 4WnC-
na BOCNNaMeHeHun K
YUCIy UCKPEHUN

__(5)
PX= 15000

3annce Px = — 3,42597

=375 x 107

Py=—1_=625x107

~ 7600
3anuck Py = — 3,20412

=_1 _ 4
160 =6,25x10

3anuck Pz = — 2,20412

10

BoamoxHoe
CTBUE

CoOoTBEeT-

Px#0, Py+0, Pz#0, nepentn k 11

11

MpocTasa uenb (cocrae-
neHHas n3 naboparopHo-
ro UCTOYHUKA MUTaHUA K
peanctopa, orpaHuumnBa-
IOLLEro TOK), UCnblTaHHas,
Kak ykasaHo B 8, n konum-
YECTBO NONYYEHHbIX BOC-
nnameHeHun

Na = 10 BocnnameHeHun

Nb = 3 BocnnameHeHus

Nc = 32 BocnnameHeHus

12

BepoatHoCTb, paccumn-
TaHHaA Ha OCHOBE uucra
BOCNNAMEHEHUNA K 4ncny
WCKpPEeHUNn Ansi NpoOCTON
uenu

Pa=-10___g625x 107

~ 16000
Log Pa = — 3,20412

= 3 _ -3
Pb 1600 — 188 x10

Log Pb = — 2,72584

- 32 _ -1
Pc 160 2,0 x10

Log Pc = — 0,69897
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OkoHYyaHne Tabnuubl H.4

No

13

OnucaHue

PacueT cooTBeTCcTBMUA

FOCT P M3K 60079-11—2010

rpaqaa «X» rpa(;pa «y» rpa(ha «I»

WcnbiTaTenbHoe YCTPOWCTBO He NPOLUIO UCMbITaHWe, MOCKOJIbKY:

(log Px) < (log Py)? Oa, notomy uto - 3,42597 < - 3,20412

(log Py - log Px) > (log Pb — log Pa)?

Hert, notomy uto (- 3,20412 + 3,42597 = + 0,22185) He Bblwe, Yyem (- 2,72584 +
+ 3,20412 =+ 0,47828)

(log Py - logPx) > (log Pz - logPy) O
(log SPy - log SFx) ~ (log SPz - log SFy) '

| (-3,20412 + 3,42597)

1 (022272 - 0,17609) 475766 He Bbille, Yem

HeT, noTomy 4to

[ (-2,20412 + 3,20412)

{ (039794 - 022272) >0

KoadhdonumeHT 6e3onacHOCTM UCMbITaTE/IbHOO rasa

* - npocTas uenb;
------ m--------- Tabnmya H.3 - npoxogur;
A-——— Tabnuuya H.4 - He npoxoaut

PucyHok H1 — KoathcpuumeHT 6€30MacHOCTV B 3aBUCMMOCTU OT BEPOSITHOCTW BOCM/IaMEHEHUs
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Mpunoxexne A
(cnpaBo4Hoe)

CBefieHUs 0 COOTBETCTBUU CCbINOYHbIX MeXAYHapoAHbIX CTaHAapPTOB CCbIFIOYHBIM
HauuMoHanbHbIM cTaHaapTam Poccuinickon depepauunn

Ta6nuua OAA

O603Ha4YeHNe CCbITOHHOrO &T:::::_ O603Ha4YeHNe U HaMMEeHOBaHWe COOTBETCTBYIOLLErO

MEXOYyHapoLHOro craHfapra cTEBUS HauuoHaneHoro craHaapTa

M3K 60079-0 MOD FOCT P M3K 60079-0 — 2007 «BapbiBoonacHble cpegpl. Yacts 0. OGopy-
posaHue. Obwue TpeGoBaHUSA»

M3K 60079-7 IDT FOCT P M3K 52350.7 — 2005 (M3K 60079-7:2006) «3nekTpoobopyaoBa-
HWe Ansi B3pbIBOOMACHLIX ra3oBbix cped. YacTe 7. MNoBblweHHasa 3awmTa
BMOA «e»

M3K 60079-25 IDT OCT P M3K 60079-25 — 2008 «BsapeiBoonacHsle cpegpbl. YacTts 25. Uc-
Kpobe3onacHble CUCTEMbI»

M3K 60085 — *

M3K 60112 — *

M3K 60127 — *

M3K 60317-3 — *

M3K 60317-7 — *

M3K 60317-8 — *

M3K 60317-13 — *

MO3K 60529 MOD FOCT P 14254 — 96 (M3K 529 — 89) «Ctenenn 3awmTtel, obecneqmsae-
Mmble ob6onoukamu (koa IP)»

M3K 60664-1: 2007 — *

M3K 60664-3 — *

ANSI/UL 248-1 — *

M3K 61086-1:2004 — *

M3K 61158-2 — *

UL 1642 — *

M3K 62133 — *

M3K 62013-1 MOD MOCT P 52065 — 2007 (M3K 62013-1 — 2005) «lonoBHble CBETUIBHUKMN

Ansi NPUMEHEHWS B LLAXTaX, onacHbIx No rasy. Yacte 1. O6wue TpeboBaHuA
W MeToAbl UCTILITAHUA, OTHOCALLUMECS K B3PbIBO3aALWMLLEHHOCTUY

COOTBETCTBUSA CTaHOAPTOB:

- IDT — naeHTUYHbIE CTAaHAAPTLI;
- MOD — moanduumpoBaHHble CTaHgapThl.

* COOTBETCTBYIOLLMIA HAUMOHANbBHLIN CTaHAAPT OTCYTCTBYET. [lo ero yTBepXAeHUs PeKOMEHAYETCsl UCTOoNb3o-
BaTb NEepPeBOd Ha PYCCKUIA A3bIK AAHHOTO MeXayHapoagHoro craHaapra. MNepeBog AaHHOTO MeXAyHapOAHOro CTaH-
papta Haxogutesa B PenepanbHoM MHGOPMALMOHHOM (hOHAE TEXHWUECKMX PErfiameHToB M CTaHaapTOB.

MpwumeyaHune— B HacToawen Tabnuue UCMonb3oBaHbl criedylowye yCnoBHble 0603HA4YEHNs CTENEHNn
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1
2
(3]

[4]

IEC 60050-426:1990

IEC 60079-15

IEC 61086-1:2004

IPC 2152

FOCT P M3K 60079-11—2010

BuGnuorpadus

International Electrotechnical Vocabulary (IEV) — Chapter 426: Electrical apparatus for
explosive atmospheres

Electrical apparatus for explosive gas atmospheres — Part 15: Construction, test and
marking of type of protection «n» electrical apparatus

Coatings for loaded printed wire boards (conformal coatings) — Part 1: Definitions,
classification and general requirements

Standard for Determining Current Carrying Capacity in Printed Board Design
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