FOCT 30852.10-2002 (M3K 60079-11:1999) OnekTpoobopynoBaHue B3pbiBo3alymLieHHoe. YacTtb 11. NckpobesonacHas Crtpanuua 1
anekTpuyeckas uenb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

MOCT 30852.10-2002
(M3K 60079-11:1999)

MEXIOCYOAPCTBEHHbIA CTAHOAPT

AJNIEKTPOOBOPYAOBAHUE B3PbIBO3ALUNLLEHHOE
YACTb 11
MCKPOBE3ONACHASA ANEKTPUYECKAA LIEMDb

ELECTRICAL APPARATUS FOR EXPLOSIVE ATMOSPHERES. PART 11. INTRINSIC SAFETY

MKC 29.260.20

[ata BBegeHusn 2014-02-15

NMPEOUCIIOBUE

Llenn, OCHOBHble MPUHUMNBI U OCHOBHOW MNOPSOOK MpoBedeHus paboT MO MEXrocygapCTBEHHOW CcTaHAapTusauuu
yctaHoBneHbl TOCT 1.0-92 "MexrocygapcTBeHHass cuctema crtaHgaptudauun. OcHoBHble nonoxernus" n FTOCT 1.2-2009
"MexrocygapcTBeHHas cucTtema craHgaptusaumu. CTaHoapTbl MeEXrocy4apCTBEHHble, MnpaBufia W pekoMeHZauuu Mo
MEXrocyaapCTBEHHOW cTaHAapTm3auun. MNMpasuna paspaboTku, NPUHATMS, NPUMEHEHUS], OOHOBINEHNS U OTMEHbI"

CBeaeHuA o ctaHpapTe
1 NOArOTOBJEH ABTOHOMHOWM HEKOMMEPYECKOW HaLMoHanbHon opraHmsauuven "Ex-ctaHgapt" (AHHO "Ex-ctaHgapt")

2 BHECEH TlocypnapctBeHHbIM komuTeTom Poccuiickon Pepepauumn no craHgaptusauum n metponornm (focctaHgapT
Poccun)

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAapTU3aumm, MeTponorun n ceptudukaumm (NpoTokon ot 6 Hosbps
2002 ropga N 22)

3a nNpuHATME NPOrosiocoBarnu:

KpaTtkoe HanmeHoBaHue Kog ctpaHbl no CokpalleHHoe HaumeHoBaHue
CTpaHbl Mo MK (MCO 3166) 004-97 | HaunoHanNbHOro opraHa no craHgapTM3auun
MK (UCO 3166) 004-97
AszepbarmxaH AZ AsctaHgapT
ApmeHns AM MuHakoHOMUKM Pecnybnukm ApmeHus
Benapycb BY loccranpapT Pecnybnuku Benapycb
KazaxcTtaH KZ lNocctangapT Pecnybnuvkm KasaxcTaH
Kupruans KG KblprelsctaHgapT
MonpgoBa MD Mongosa-CtaHgapT
Poccus RU occTangapTt Poccun
TapXxuknucTtaH TJ TapkukcTangapT
TypKMeHUCTaH ™ nasroccnyx6a "TypkMmeHcTaHgapTnapbl”
YkpaunHa UA ocnoTpebeTaHaapT YKpauvHebl

4 MNpukaszoM PeagepanbHOro areHTCTBa N0 TEXHNYECKOMY PEryNMPOBaHMIO 1 MeTponoruun ot 29 Hosbpa 2012 roga N 1856-
CT MexrocyaapcTBeHHbii ctaHgapt [OCT 30852.10-2002 (M3K 60079-11:1999) BBegeH B [OelcTBME B Ka4yecTBe
HaumoHanbHoro craHaapta Poccuiickon ®epepaunn ¢ 15 doeBpans 2014 r.
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5 Hacroswun ctaHgapT MoanduumpoBaH No OTHOLLEHUIO K MexayHapogHomy ctaHgapTty IEC 60079-11:1999* Electrical
apparatus for explosive atmospheres - Part 11: Intrinsic safety "i" (9nekrpoobopynoBaHne B3pbiBO3alLmLLEHHOE. YacTb 11.
WckpobesonacHas anekTpuyeckasi Uenb i) nyTeM BHECEHUSI [OMOSHUTENbHbIX TPEGOBaHMUI, KOTOPbIE BbiAENEHbLI KYypCUBOM™*.

* [locTyn K MeXayHapoAHbIM U 3apybOeXxHbIM AOKYMEHTaM, YNOMSIHYTbIM B TEKCTE, MOXHO MONy4uTb, 06paTMBLUMCL B
Cnyx6y noaaepxku nonb3oBaTenemn.

** B ByMa)kHOM opurnHane obo3HayYeHusi 1 HoMepa CTaH4ApTOB WM HOPMAaTWMBHbLIX AOKYMEHTOB MO TEKCTY MPMBOAATCS
06bIYHBIM LUPUADTOM; K CChINTOYHBbIM JOKYMEHTaM, NpuMBeAeHHbIM B ByMaXHOM opurnHane KypcuBOM, BCTaBMEHbl MpUMeYaHus
no mecty. - [prMeyvaHune narotosuTens 6asbl 4aHHbIX.

CTteneHb cooTBeTCTBUSA - MOoaudmumposaHHas (MOD).

CTtaHgapT nogrotoBrneH Ha ocHoBe npumeHeHna TOCT P 51330.10-99 (M3K 60079-11-99)

6 BBEJEH BIMEPBLIE

UHbopmayus o6 usaMeHeHusIX K Hacmosiuemy cmaHOapmy rnybrnukyemcsi 8 exe200HOM UHOPMayUOHHOM yKasamerse
"HauyuoHanbHble cmaHOapmbl”, a meKcm U3MeHeHUU U [10fpagoK - 8 EXEeMEeCS4YHOM UHQOPMayUOHHOM yKazamere
"HauyuoHanbHble cmaHOapmbl”. B crnydae nepecmompa  (3aMeHbl) Uunu  OmMMEHbl Hacmosuwjez2o cmaHdapma
coomeemcmeyroujee ysedomreHue bydem orybriuKo8aHO 8 eXeMecs4YHOM UHGhOpMaUUOHHOM yka3zamese "HayuoHarnbHble
cmaHOapmel”. Coomeemcmeyrowass UHhopmauus, yeedoMIeHUe U MmeKCcmbl pasMewaromcs makxe 8 UHGopMayUOHHOU
cucmeme obweeo nonbL308aHust - Ha oghuyuanbHoM calime @edepasibHO20 a2eHmMecmeaa o MexXHUYeCKOMY peayuposaHuro U
memposoauu 8 cemu VIHmepHem

BBEAEHUE

Hactoawwmin  cTtaHgapT BXOAMT B KOMMNNEKC  MEXroCcyAapCTBEHHbIX CTaHOApTOB Ha  B3pblBO3aLLMLLEHHOE
anekTpoobopyaoBaHue, paspabaTtbiBaeMbix TexHuyeckum kommteToM no crtaHgaptusaumm TK 403 "O6GopygoBaHue ans
B3pbIBoonacHblx cpen (Ex-obopypoBaHue)' Ha OCHOBE MPUMEHEHWs  MexAyHapoaHblx crtaHgaptoB MOK  Ha
B3pbIBO3aLUMLLEHHOE 3neKTpoobopyaoBaHue.

B craHgapT, gononHuTensHO K TpebosaHuam mexayHapoaHoro ctaHaapta IEC 60079-11:1999 BkntodeHbl NONOXeHUS,
KOHKpeTM3MpyloLwme munu gononHsawwme otaeneHble nyHkTbl IEC 60079-11:1999 ¢ yyeTOM CNOXUBLUENCA NPAKTUKA, HOPM U
TpeboBaHWIN MeXrocygapCcTBEHHbIX cTaHAapToB. [lononHuTensHble TpeboBaHUs, oTpaxatoLme NnoTpebHOCTU IKOHOMUK CTPaH,
YNOMSIHYTbIX B MPEeAMCIIOBMM, Kak MPOroriocoBaBLUME 3a NPUHATME MEXIoCcyaapCTBEHHOro CTaHAdapTa, BblAereHbl B TEKCTe
KYPCUBOM.

B uensax ypobctBa obpalleHus K KOHKPETHbIM TexXHUYeckuMm TpeboBaHUAM B HacCTOsLEeM CcTaHdapTe CcoXpaHeHa
HyMepauus pasgenos, noapasaenos, NyHKTOB U T.M1., AaHHag B ctaHgapTte IEC 60079-11:1999.

OcHoOBHbIe OTNMYMNA HacTosiLero ctaHgapTa ot ctaHaapTa IEC 60079-11:1999 cocTodaTt B cneaytoLem.

1) CoxpaHeH WCNoMb3yLUINCA B POCCUINCKON MNpPaKTUKe BEPOSATHOCTHbIM Moaxod K OueHke uckpobesonacHOCTU
3NEKTPUYECKON Lenu, KOTOpbIM, MO Hawemy MHeHuto, no3sonseTr obecneunBaTb 6Gonee OBGBLEKTUBHYIO OLIEHKY
B3PbIBO3aLUNLLEHHOCTIN 3NEKTPUYECKOro 0bopyaoBaHuS.

2) CoxpaHeHa BO3MOXHOCTb MCMOMb30BaHUA YNPaBseMblX MomynpoBOAHUKOBLIX 3IEMEHTOB B Ka4eCTBe orpaHuunTenen
TOKa Ans 0co6oB3pLIBOGE30NAaCHOr0 YPOBHSA B3PbIBO3aALLUMTLI 3MEKTPoo6opyaoBaHnsA. Takoe peLleHne NPUHATO Ha OCHOBaHUM
MMEIOLLIETOC  OMbITa OLIEHKM MCKPOBGE30MnacHOCTM  SMEeKTPUYECKMX Lereil C  YCTPOWCTBaMu Takoro Tuna, onbiTa
KOHCTPYMPOBAHUA 1 NPaKTUYECKOro MUCMOMb30BaHUA 3NeKTPooBopYaoBaHUS C YKasaHHbIMM CpeacTBaMu B3pbiBo3aluThl. Mpu
3TOM BBE/EHbI [0MNOMHUTENbHbIE TPeGOoBaHMS, NOBLILLALLNE HAAEXHOCTb 0BEecneYeHnst ero McKpo6e3onacHOCTH.

3) CoxpaHeH koadhuumeHT uckpobeszonacHocTM 1,5 Ana mckpobGe3onacHbIX 3NEKTPUYECKUX Lienen YpoBHSA ia BHE
3aBMCMMOCTU OT YMCa YUYUTbIBAEMbIX NOBPEXOEHWNA.

4) COXpaHeHbI I/ICKpO6e3OI'IaCHbIe Lenn ypoBHA ic, NOCKOJIbKY OHN MMEKOT AO0CTaTO4YHO LLUNPOKYHO obnactb NPpUMEHEeHNA.
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1 OBJIACTb NPUMEHEHUA

1.1 Hactosiwui crtaHgapT pacrnpoCTpaHseTCs Ha B3pbIBO3aLLMLLIEHHOE 3NEeKTPooOOpyaOBaHNE (3NMEKTPOTEXHUYECKUE
ycTpownictea) rpynn | n |l ¢ B3pbiBO3awmTOn BMaa "nckpobesonacHas anekTpuyeckas Lenb", Ha anekTpoobopygoBaHue C
B3PbIBO3ALLMTON ApPYrMx BMOOB, MMeloLlee uckpobesonacHble U CBsA3aHHbIE C HUMW UCKPOOMACHbIE 3MEKTpUYeckune Lienu, a
TaKKe Ha 3NEeKTpUYeCcKMe LEeNnU HeB3pbIBO3ALLULLEHHOMO 3MeKTPOoobopyaoBaHMSA, KOTOpble 3SMEKTPUYECKU CBA3aHbl C
nckpobe3onacHbIMM  LensamMy  B3pbIBO3ALUMLLEHHOTO  anekTpoobopygoBaHUss M MOTFYT  OKa3aTb  BMAMSIHUE Ha WX
NCKPOOE30MacHOCTb.

CTaHpgapT ycTaHaBnuBaeT TpeGoBaHUA K KOHCTPYKUMM, MeTodam MCMblTaHuiA U MapKupogKe WCKpoGe3onacHoro
anekTpoobopyaoBaHus, Uckpobe3onacHbiXx uerneli ces3aHHO20 3/1ekmpoobopydosaHus, a Takke 3NeKTPooGopyAoBaHMS,
npeaHasHaYeHHOro Ansa noakoYeHns K MCKpobesonacHbIM LiensiM.

1.2 CtaHgapt gononHaet TpeboBaHua FOCT 30852.0 K B3pbIBO3ALLULLEHHOMY 3N1EKTPOOOOPYAOBAHNIO C B3PbIBO3aLLUTON
BMaa "nckpobesonacHas anekTpuyeckas uens".

Ecnu anekTpunyeckun cBA3aHHOE aneKkTpoobopyaoBaHMe MMEET B3PbIBO3aLLMTY OAHOMO U3 BUAOB, NepedncrneHHbix B TOCT
30852.0, TO OHO AOMKHO YyOOBNETBOPATL TpeboBaHUAM cTaHOapTa Ha B3pbIBO3ALLUMTY KOHKPETHOro Buaa u TpeboBaHuAM
FOCT 30852.0 ogHOBPEMEHHO.

TpeboBaHua TOCT 30852.0 k wuckpobesonacHOMy M CBA3aHHOMY 3reKTpooOOpyAOBaHUO crieqyeT NPUMEHATbL B
COOTBETCTBUM C MPUBEAEHHOW Hwxe Tabnuuem u y4yeToM TOro, YTO [Afs CBS3@HHOTO  3NEeKTPooOOpyAOBaHUs,
npegHa3Ha4YeHHOro Ans WUCMoMb30BaHWsS BO B3pbIBOOMACHOW 30HE, MPUMEHEHUE UMW He MPUMEHEHME NEPEYUCTIEHHBIX B
Tabnvue NyHKTOB yCTaHaBNMBaeTCsl UCXOAsA U3 TpeboBaHMI K B3pbIBO3ALLMTE MCNOMb3yeMOro Buaa.

Pasgensl n nyHktel FOCT 30852.0 MpuMeHsaTCA NN He NpUMeEHATCA TpeboBaHMsA
pasgenos unu nyHktoB [OCT 30852.0

WckpobesonacHoe CBsizaHHOEe
anekTpoobopyaoBaHue anekTpoobopyaoBaHue,
yCTaHaBMnMBaeMoe BHe

B3PbIBOOMACHbIX 30H

1 2 3
4.2.2 MapknpoBka MakcumarnbHOn MpumeHstoTCs He npumeHstoTcs
TemnepaTypbl NOBEPXHOCTH
5.1 MakcumanbHasa TemnepaTypa MpumeHstoTCs He npumeHstoTcs
NMOBEPXHOCTU
5.3 TemnepaTypa NoBepXHOCTU U MpumeHstoTCA He npumeHstoTca
TemnepaTypa CaMOBOCMaMeHeHUs
6.2 3agepxka Npu OTKpbIBaHWUM He npumeHstoTca He npumeHstoTca
060noYkn
7.1.1 TpeboBaHus K HEMETaNMMYECKUM MpumeHstoTCA He npumeHstoTca
obonoyvkam
7.1.2 TpeboBaHusa Kk nnacTtmaccam He npumeHstoTca He npumeHstoTca
7.1.3 lNpoBepka COOTBETCTBUSA He npumeHstoTca He npumeHstoTca

XapaKkTepucTuK MaTepuanos
TpeboBaHuam 7.1.1

7.2 TennocTonKkocTb He npumeHstoTca He npumeHstoTca
7.3 dnekTpocTaTnyeckue 3apsabl Ha MpumeHstoTCs He npumeHstoTcs
obonoukax U3 NNacTU4ecknx
mMaTepuanoB UNn Ux YacTax

7.3.1 OnekTpoobopynoBaHue rpynnbi | He npumeHstoTca He npumeHstoTca
(Tonbko npumeyanHns 1 un 2)
7.3.2 OnekTpoobopynosaHue rpynnsi Il He npumeHsitoTcs He npumeHstoTcs
(Tonbko npumeyanHns 1 un 2)
7.4 Pe3bboBble OTBEPCTUS He npumeHstoTcs He npumeHstoTcs
8.1 Obono4ku n3 matepuanos, MpumeHstoTCA He npumeHstoTca

cogepXaliux nerkue metannbl
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CtpaHuua 4

8.3 Pe3bboBbie 0TBEPCTUSI B MaTepuarne
obonouku

He npumeHstoTcs

He npumeHstoTcs

9 KpenexHble getanu

He npumeHstoTca

He npumeHstoTca

10 BrnoknpoBku

He npumeHstoTca

He npumeHstoTca

11 MNpoxogHble N30nATOpPbI

He npumeHstoTca

He npumeHstoTca

12 MaTepwarnbl, ucnonb3yemble B
KayecTBe repMeTUKoB

He npumeHsitoTcs

He npumeHstoTcs

14 BBOAHble yCTpoOMCTBa U
CoeaNHUTENbHbIE KOHTAKTHbIE 3aXXKUMbI

He npumeHsitoTcs

He npumeHstoTcs

15 KOHTakTHbIE 3aXuMbl And
323eMMSIOLNX UNN HYNEBbIX 3aLUTHBIX
NPOBOAHUKOB

He npumeHstoTca

He npumeHstoTca

16 KabenbHble 1 TpyGHble BBOAbI

He npumeHstoTca

He npumeHstoTca

17-22 JononHutenbHble TpeboBaHMs K
3NeKTPo0bopyAOBAHNIO OTAEMbHBIX
BMOOB

He npumeHstoTca

He npumeHstoTca

23.4.3.1 VcnblTaHns Ha yoapoCTONKOCTb

He npumeHstoTca

He npumeHstoTca

23.4.3.2 NcnbiTaHus cOpacbkiBaHneM

MpumeHstoTCA

He npumeHstoTca

23.4.3.3 Heobxoammble pesynbTathl

MpumenstoTcs

He npumeHstoTcs

23.4.5 VicribiTaHne KpyTALWMM MOMEHTOM
NMPOXOAHbIX N30MATOPOB

He npumeHstoTca

He npumeHstoTca

23.4.6.1 \amepeHune TemnepaTypsbl.
lNposepka memnnoeozo pexuma

MpumeHstoTCA

He npumeHstoTca

23.4.6.2 NcnbiTaHne Ha Tennoson yaap

He npumeHstoTca

He npumeHstoTca

23.4.7.1-23.4.7.7 VcnbiTaHus
HemMeTannM4yecknx o6onoYeKk Unm
yacTen obornoyek

He npumeHstoTca

He npumeHstoTca

23.4.7.8 OnpepeneHne cConpoTUBIEHMS
n3onsauum Yactemn obonoyvek n3
nnacTtMacchl

MpumeHstoTCA

He npumeHstoTca

27.7 MNMprMepbl MapKnpoBKu

He npumeHstoTca

He npumeHstoTca

MpunoxeHue B Ex-kabenbHble BBOAbI

He npumeHstoTca

He npumeHstoTca

11.4 TpeboBaHWs1 HACTOSILLLEro CTaHgapTa SIBNSAOTCA 00s13aTENbHbIMMU.

2 HOPMATUBHBbIE CCbIJTIKU

B HacToswem CTaHOapTe UCNOoJ1b30BaHbl CCbINTKM Ha cneayrwmne MexrocyaapCTtBeHHble cTaHA4apThl:

FOCT 14254-96 (MOK 529-89) CteneHu 3awwmThl, obecneynBaemble obonovkamm (Kog IP)

FOCT 18311-80 Uzpenus anekTpoTexHU4eckne. TepMUHbI 1 onpeaeneHnsa OCHOBHbBIX MOHATUI

FOCT 27473-87 (M3K 112-79) MaTepwmanbl 35eKkTpon3onsuMoHHble TBepable. MeTon onpeaeneHms CpaBHUTENBHOIO U
KOHTPOIbHOIO UHAEKCOB TPEKMHIOCTOMKOCTU BO BNAXHOW cpefe

FOCT 30798-2001* MuHuaTiopHble NnaBkue npegoxpaHuTtenu. TpybyaTblie nnaBkMe BCTaBKU

* Ha Ttepputopum Poccunckon ®epepaumn gencteyetr FOCT P MOK 60127-2-2010 "lMpenoxpaHnTeny MUHUATIOPHbIE
nnaskue. YacTb 2. TpybuaTble nnaBkue BCTaBkn".

FOCT 30799-2001* MuHuaTiopHble nnaeBkue npegoxpaHutenn. CybMuHMaTopHble NnaBKkne BCTaBKM

* Ha Ttepputopum Poccunckon ®epepaumm gencteyetr FOCT P MOK 60127-3-2010 "lMpenoxpaHnTeny MUHUATIOPHbIE

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX

OOKYMEHTOB


http://docs.cntd.ru/document/1200005021#7D20K3
http://docs.cntd.ru/document/1200011369#7D20K3
http://docs.cntd.ru/document/1200011926#7D20K3
http://docs.cntd.ru/document/1200081725#7D20K3
http://docs.cntd.ru/document/1200081726#7D20K3
http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnekTpoobopynoBaHue B3pbiBo3alymLieHHoe. YacTtb 11. NckpobesonacHas Crtpanuua 5
anekTpuyeckas uenb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

nnaskue. Yactb 3. CyOMUHMaTIOpHbIE NNaBKNUe BCTaBKA".

FOCT 30852.0-2002 (M3K 60079-0:1998) GnektpoobopynoBaHue B3pbiBo3awmLieHHoe. YacTtb 0. Obwme TpeboBaHus

FOCT 30852.8-2002 OnekTpoobopyaoBaHue B3pbiBO3aLmLLeHHoOe. YacTb 7. 3awmTa Buaga e

OCT IEC 60127-1-2010* MwuHuaTiopHble nnaBkue npepoxpaHuTenun. Yactb 1. TepmuHoMnorva nns MUHUATIOPHbLIX
nnaBKux NpegoxpaHuTenen 1 obwmne TpeboBaHUsi K MUHUATIOPHBLIM NIABKMM BCTaBKam

*

Ha Tepputopun Poccuiickon ®epepaunmn penicteyet TOCT P M3K 60127-1-2005 "MuHuMaTiOpHble nNnaBkue
npegoxpaHutenu. Yactb 1. TepMuHOMorvs Ans MUHUATIOPHBLIX MNaBKMX MpefoxpaHuTenei u obuwime TpeboBaHMs K
MWHWATIOPHBIM MN1IaBKUM BCTaBkam".

lMpumeyarHue - [lpu nonb3o8aHUU HacmMosWUM cmaHOapmoM uerecoobpasHo nposepumbs Oelicmeue CCbIIOYHbIX
cmaHdapmoe 8 UHGOpMaUUOHHOU cucmeme obuje2o nosb308aHus - Ha oguyuansHoMm calime ®edepanbHO20 azeHmMcmea rno
MexXHUYEeCKOMY peaysiupo8aHuro U Memposio2uu 8 cemu MIHmMepHem unu rno exe2o0HO u3dasaeMoMy UHGDOPMaUUOHHOMY
ykasameno "HayuoHasnbHble cmaHOapmebi”, komopbil ornybnukogaH Mo cocmosiHuo Ha 1 sHeaps mekyuje2o 2o0a, U o
coomeemcmeyuwUM 8biflyCKaM eXeMecsiHHO u30asaeMo20 UHEOPMAaUyUOHHO20 yKazamenss 3a mekywud eod. Ecrnu
CCbIIOYHbIL ~ cmaHOapm  3aMeHeH  (U3MEHEH), MmO [pu  [0fb308aHUU  HacmoswumMm cmaHOlapmom  criedyem
pPyKog8oOCcmeoeambCsi 3aMeHSIOUWUM (U3SMEHEHHbIM) cmaHOapmomM. Ecrnu ccbirnoYHbIl cmaHlapm ommeHeH 6e3 3aMeHbl, mo
ronoxeHue, 8 KOMopoM 0aHa CCbifika Ha Hezo, NMPUMEHSIemcs 8 Yacmu, He 3ampaausarowieli 3my CChbifKy.

3 ONPEOENEHUA

B cranpapte Hapsagy ¢ onpegenexHuammn no [TOCT 30852.0 ucnonb3ytoT cneaytoLime:

3.1 uckpobe3onacHasi ajlekmpuyeckass yenb: JOfiekKmpudeckas uernb, 8 Komopol 05 npednucaHHbIX Hacmosiwum
cmaHOapmom ycriosull ucrbimaHuli 1tobble UCKPEeHUsT He 8bI3bi8atom 8ocCri/iaMeHeHuUe ¢ eeposimHocmbio 6onbwel 10-3, a

noboe TennoBoe BO3AENCTBUE HE CNOCOBGHO BOCMNNaMeHUTb B3PbIBOOMNACHYO CMECh.
lMpumeyaHue - dnekmpuydeckyro yenb, He ydosrnemeopsrowyro mpebosaHusam 3.1, cHumarom UCKpPoonacHoU.

3.2 anekTpoo6opynoBaHue: [Tlo [OCT 18311*.

* B bymakHOM opuruHane HanMeHoBaHWe 1 obo3Ha4YeHne cTaHdapTa BblaeneHo KypcuBoM. - [pumeyaHme narotoBuTens
0as3bl JaHHbIX.

3.3 uckpobesonacHoe a3anekTpoo6opyaoBaHue: JnekTpooGopyaoBaHWe, B KOTOPOM BCe 3MEKTpUYeckue Lenu
nckpoGesonacHsbl.

3.4 cBA3aHHoe anekTpooGopyaoBaHue: JnekTpoobopydoBaHWe, KOTOPOe COAEPXKUT Kak MckpoGesonacHble, Tak U
MCKpoonacHble Lenu, npu 3TOM KOHCTPYKUMSI 3NeKTpooGOopyAOBaHMs BbIMOMHEHA TaK, YTO WCKpOonacHble Lenu He MoryT
okasaTb OTpULATENBHOMO BMSIHUS Ha UCKpobesonacHble Lemnu.

MpumeyaHwe - CBA3aHHOE 3N1eKTPO06opYAOBaHNE MOXKET:

a) MMETb B3pPbIBO3ALUNUTY Apyroro snga, otee4aloLlyo Tpe6OBaHMFIM NpPUMeHeHUs1 BO B3PbIBOONAaCHOW 30HE;

6) He MMeTb B3pbIBO3aLLUTLI, HaNpuUMep, PErvcTpUpyIoLMUi NPMBOpP, PacnONOXEHHbIN BHE B3pPbIBOOMACHOW 30HbI, C
BXOAHOW UckpoGesonacHow Lienbio TepMonapsbl, yCTaHOBMEHHOW BO B3PbIBOONACHOW 30HE.

3.5 HopManbHbIN pexum paboTtbl: 7o TOCT 18311*.

*B opurunHane HaunmeHoBaHue " obo3HaveHne CTaHgapTa BblAeneHoO KypCuMBOM. - I'IpmmeanlAe narotoButensa 6asbl
OaHHbIX.

3.6 noBpexapeHue: I'Iospem,qume nboro anemeHTa, pasaeneHna, n3onaunnm nnn coeanHeHna Mexay anemMmeHTamm npu
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NpoBeAEeHUN UCTbITAaHUIN Ha I/ICKpO6e3OI'IaCHOCTb.

3.7 yyuTbiBaemoe noBpexaeHue: I'Iospe>|q:|,eHV|e 3fIEMEHTOB, pasfeneHun, u3onauMm U COeUHEeHUNn B
VICKpO6e3OI'IaCHOM nnn ceA3aHHOM SJ'IeKTpOO60py,CI,OBaHVIVI, yaoBneTBOpPALLNX KOHCTPYKTUBHLIM TpeﬁoBaHI/IﬂM HacTodALllero
CTaHpgapTa.

3.8 Hey4yuTbiBaemMmoe noBpexaeHue: I'IOBpe>K,qume 3NIEMEHTOB U COeaMHEHUN B VICKpO6e3OI'|aCHOM nnn cBA3aHHOM
3]'IeKTp0060py,lJ,OBaHVII/1, He yaoBNeTBOPALWNX KOHCTPYKTUBHbIM TpeGOBaHMHM HacTodALllero craHgapTa.

3.9 Henoape)maeMblﬁ 3JNIeMeHT UINU HenoBpeXxaaemas cGopKa 3N1eMEeHTOB: JNeMEeHT unu c6opKa 3NIEMEHTOB,
KOTOpble YyOOBIETBOPAIOT TpeGOBaHMﬂM HacTodwero craHgapTta W He noaBepraldTcda noBpexageHuaMm, YyKa3aHHbIM B
HacTodllem ctaHgapTe.

BepOFITHOCTb TOro, YTO TakuMe MOBPEXOEHUA NMPOM30MAYT B NpoLecce aKcnryaTauumn UM XpaHeHus, cHUTaT HACTOSbKO
HW3KOW, YTO OHa He J0SMKHa NPUHMMATBLCA B pacyerT.

3.10 HenoBpexpaemoe pasgeneHuve unnn umsonauun: Pasgenenvne unu mnsonsaums MeXxay TokoBeaywnMu 4acTtamu,
KOTOpbl€ HE noaBepraroTCcA NoBpeXxXgeHNAM Ha 3aMblKkaHne Mexay 3TMMn 4actamu.

BepOFITHOCTb TOro, YTO TakuMe MOBPEXOEHUA NMPOM3oMAYT B NpoLecce aKcnnyaTauum UM XpaHeHus, cHUTaT HACTOSbKO
HW3KOW, YTO OHa He J0JSMKHa NPUHMMATBLCA B pacyerT.

3.11 npocToe anekTpooGopyaoBaHUe: DNEKTPUYECKUA SMEMEHT WUMN KOMGUHALUMS 3IEMEHTOB, MMEILWMX MNPOCTYIO
KOHCTPYKLMIO C TOYHO onpedeneHHbIMY 3M1IeKTPUYEeCcKUMU napamMeTpamii, COBMECTMMbLIMU C AONYCTMMbIMU NapameTpamu ans
nckpoGesonacHom Lenu, K KOTOPOM OHW NOAKIIoYaTCS.

3.12 BHyTpeHHAA npoBoAkKa: JreKkTpuyeckne coearHeHUs U NPOBOAA 3NEKTPOMOHTaXa, BbINOSTHEHHbIE U3rOTOBUTENIEM
BHYTPU 3MeKTpooGopyaoBaHuS.

3.13 MuHuUManbHbIN BocnnameHswwmim 1ok (MBT): Tok B OMUYECKOM MMM MHOYKTUBHOW LENsX, Bbl3blBAKOLLMNA
BOCMNIlaMeHeHNe B3pbIBOONACHON CMecu ¢ 8eposimHocmbio 10-3 Mpu UCMbITAHMSAIM C UCMOMb30BaHMEM WUCKpoobpasytoLLero

MexXaHu3mMa corfiacHo npunoXxeHua b unu aHanosu4HO20 Mo yyecmeumersibHocmu UCKpOO6p83yiOLL{680 MexaHu3sma.

3 .14 MmHuManbHoe BoOCMNNaMeHsiloWee HanpsxeHue: HanpsikeHMe B €MKOCTHbIX  LiensiX, Bbl3blBaloLiee
BOCM/IaMEHEHNE B3PbIBOONACHON CMecu ¢ 8eposimHocmbio 10-3 nNpu UCMbITAHUSAX C MCMONb30BaHNEM UCKPOOOpasyoLwero

MexaHu3ma CorflacHo npunoxenus b uniu aHanosu4yHoO20 Mo dyyecmeumesibHocmu UCKpooﬁpaanyLueeo MexaHusma.

3.15 MaKcMmanbHoe BbIXO4HOE HanpshkeHWe NOCTOAHHOro Toka unu adekTMBHOE 3HaYeHue nepemeHHoro (U, ):
MakcvumanbHoe HanpshkeHue, KOTOpoe MOXET ObiTb MPUMOXEHO K COEAMHUTENbHLIM YCTPOWCTBAM WCKPOOMAaCHLIX Lienen
CBSI3aHHOrO 3M1eKTpooGopyaoBaHUs 6e3 HapyLIeHNUs NCKPOGEe30onacHOCTM.

I'Ipmmeanme - 3HauveHune Um MOXeT ObITb pa3nunyHbiM Ona CoeOUHUTENbHbIX yCTpOI7ICTB pa3HbIX TUMOB, a TakKXKe O5nd
Hal'lpFI)KeHMVI nepemMeHHOro " NoCToAHHOIo TokKa.

3.16 makcumanbHoe BxopHoe HanpsbkeHue (U;): MakcumanbHoe HanpsbkeHue (MOCTOSIHHOTO MW amnnuTygHoe

3Ha4YeHNe NEePEMEHHOr0 ToKa), KOTOPOE MOXET OblTb MPUIOXKEHO K COEAUHUTENbHBLIM YCTPOUCTBaAM McKpobesonacHbIX Lenen
aneKkTpoobopyaoBaHMst 6e3 HapyLLIEHUS ero MCKpobe3onacHOCTMU.

3.17 makcumanbHoe BbixogHoe HanpskeHue (U;): MakcumanbHOe BbIXOOQHOE HanpsbkeHue (MOCTOSIHHOro Wiu

aMnnnTyagHoe 3Ha4veHne nepemMeHHOoro TOKa), KOTOpPOE MOXET NoABUTbCA Ha COeaANHUTENbHbIX yCTpOIZCTBaX I/ICKpOGeSOﬂaCHbIX
uenen SJ'IeKTpOO60pyﬂOBaHI/I9| B Clty4ae npuioxeHmna MakCumMalibHOro HanpsaXXeHud, BkIr4van Um n Ui'

I'Ilevleanme - Ecnm B aneKTpoo6opyp,oaava| nmeeTcsa 6onee ogHoro HanpsXXeHuna, To MakCumMalibHOe HanpsXeHue Ha
BbIXOo4e - 3TO HanpaXeHune, COOTBETCTBYIOLLIEE Hanbonee onacHon KoMbUHaumm NPUNOXEHHbIX Haﬂpﬂ)l(eHVIVl.

3.18 makcuManbHbIn BXoaHOW ToK (/;): MakcMmanbHbI TOK (MOCTOSHHBIA UMW aMMUTYAHOE 3HaYeHWe NepemMeHHoro),
KOTOPbIN MOXET NpoTeKaTb B COEAMHUTENBHBLIX YCTPONCTBAax Mckpobe3onacHbIX Lienen anekTpoobopynoBaHus 6e3 HapyLleHns
ero uckpobesonacHocTu.
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3.19 makcumanbHbIi BbIXOAHOW TOK (/;): MakcumanbHbIN BbIXOAHOW TOK (MOCTOSIHHBIA UMW aMnnTyHOe 3HayYeHue

nepeMeHHOro), KOTOPLIN MOXET NpoTeKkaTh B COEAMHUTENBHBLIX YCTPOMCTBaxX McKpobesonacHbIX Lenel anekTpoobopyaoBaHus
B C/Iy4ae NpusioxeHus MakcuMaribHO20 HanpshkeHusi, ekmovas U ,, u U;.

3.20 makcumanbHasa BXoAHas MolHOCTb (P;): MakcumanbHas BXxogHas MOLLHOCTb MckpobesonacHo Lenu, kotopas
MOXET paccemBaTbCs B 3NeKTpoobopyaoBaHnm 6e3 HapyLleHMs ero CKpobe3onacHoCTH.

3.2 1 makcumanbHasa BbIXoAHass MoWHocTb (P;): MakcumanbHaa anekTpuyeckass MOLHOCTb Ha  Bblxode
nckpobesonacHom Lenu anekTpoobopyaoBaHus.

3.22 makcumanbHas BHewWHAA eMKocTb (C,): MakcumarnbHoe 3HaueHne emKoCTU uckpobesonacHow Lenu, KoTopoe
MOXeT ObITb MOOKMIOYEHO K COEAUHUTESNBHBIM YCTPONCTBAM 3nekTpoobopyaoBaHus 6e3 HapyLLeHUs1 ero MCKpoOe30onacHOCTH.

3.23 makcumanbHas BHYTpPeHHAs eMmkocTb (C.): CymmapHas 3KBMBaneHTHas BHYTPEHHSS €MKOCTb, KOTopash MOXET
oKa3aTbCsA Ha COEAUHUTENBHbBIX YCTPONCTBAX 3NeKTPoobopyaoBaHUS.

3.24 makcumanbHasa BHeLWHAR WHAYKTUBHOCTb (L,): MakcumanbHoe 3HauyeHune WHOYKTMBHOCTU UcKpobesonacHow

uenu, KOTOpoe MOXET MOAKMIYaTbCA K COedMHUTENbHbIM YCTPOWCTBaM 3nekTpoobopyaoBaHus 6Ge3 HapylleHusi ero
nckpobesonacHocTu.

3.25 makcumanbHaa BHYTPEHHAS WHAYKTMBHOCTb (L;): CymmapHas 9KBMBANeHTHasi BHYTPEHHSIS MHOYKTUBHOCTb,
KOTOpasi MOXeT NPUCYTCTBOBAaTb Ha COeANHUTENbHbIX YCTPOMUCTBAX 3M1eKTPOOBOPYA0BaHNS.

3.26 MaKkcumarnbHoe OTHOLleHMEe BHELWHUX MHAYKTMBHOCTM U conpoTuenennsn (L;/R;): OTHOLeHne NHOYKTUBHOCTY
(Ly) k conpotuBnenunio (R;) BHELLUHEN 3MeKTPUYECKON Lienun, KOTOPOe MOXET UMEeTb MECTO Ha COeMHUTENIbHOM YCTPOMCTBE
aneKkTpoobopyaoBaHMst 6e3 HapyLLUEHUS ero MCKpobe3onacHOCTMU.

3.27 makcumanbHoe OTHOLWIEHWe BHYTPEHHUX WHAYKTMBHOCTU K conpotueneHua (L;/R;): OTHoweHne
WHOYKTMBHOCTYU (L;) K BHYTPEHHEMY COMNpPOTUBMEHWIO (R;), KOTOPOE MOXET UMETb MECTO Ha COeAMHUTESbHbIX YCTPOMCTBaX
3nekTpoobopyaoBaHus.

3.28 anekTpu4yeckumn 3asop: Kpatyailiee paccTosHME B OKpyXaloLlen cpefe Mexay TOKOBEeAYLUMMU YacTsaMU pasHoro
noTeHumana unu Mexay ToKoBeayLLen 1 3a3eMIeHHON YacTaMK anekTpoobopynoBaHus.

I'Ipmmeanme - 310 paccTtosaHne pernameHTnpyeTca ToONbKo And yacTten, noaBep>XeHHbIX BO34ENCTBUIIO aTMOC(*)epr, n He
pacnpocTpaHAeTCA Ha n30JinpoBaHHbIe UITN NOKPbITbIe N30JTALMOHHBIM KOMMNayHAOM 4acTu.

3.29 anekTpuueckuit 3a3op uYepe3 3arMBKY KoMmnayHaom: Kpatuaiillee pacCTosiHue Mexay TOKOBEAYLIMMMW YacTsamu
pasHoOro noTeHuuana wnu Mexay TokoBedyllell W 3a3eMIieHHOW 4acTaMu  3neKTpoobopyAoBaHWst AN 3anuTbIX
M30MSILMOHHBLIM KOMMayHAOM TOKOBEAYLUMX YacTeu.

3.30 aneKkTpu4yeckuin 3a3op 4vepes TBepAble INEKTPOU3ONSALMOHHbIE MaTepuanbl: KpaTtuanwee pacctosHue mexay
TOKOBEAYLLMMM YacTAMWU pa3HOro rnoTeHumana unm Mexay TOKOBeAyllern U 3a3eMIIEHHON 4acTsMy 3nekTpoobopyaoBaHus
Yepes TBepAble 3NEKTPOU3ONSALMOHHBLIE MaTepuarnbl.

3.31 nyTU YyTe4YKU nNO MNOBEpPXHOCTU INEeKTPOU3OJNALMOHHbLIX MaTepuanoB: KpaTqaﬁLuee paccTtoaHne wmexay
TOKOBEeAyLWUMUM YaCcTdaMM pa3HOro noteHuuana unn mexay TOKOBe,ElyLLLeI7I N 3a3eMIIEHHON YacTaMM SJ'IeKTpOOGOpy,D,OBaHVIH no
NOBEPXHOCTU INEKTPOU3OITALUOHHOIO MmaTtepuana.

3.32 nyTn yTe4dku ans ﬂOBerHOCTeﬁ NOKPbITbIX 3NIEKTPOUIONALUMUNOHHbIM MaTepuanom: KpaTanlLuee paccrtoaHune
mMexay TokoBeayuwmMMnm o 4actaMu  pa3HOro noteHuuana unn - Mexay TOKOBeﬂyLIJ,eVI N 3a3eMNEeHHON 4YacTamu
SﬂeKTpOOGOpy,D,OBaHI/Iﬂ MO NOBEPXHOCTU IANEKTPOUIONIALMOHHOIO Matepuana, Ha KOToOpyro HaHeCEHO 1U3onupyloulee nokpbiTue.

3.33 HOMMHaNbLHBLIN TOK npepoxpaHutena (/,): HoMmuHanbHbIA TOK cpabaTbiBaHWS MPeAoXpaHuTens, YKa3aHHbIN
N3roToBUTENEM.

3.34 repmMeTUYHbIA 3NeMeHT unu 6arapes: OnemeHT unu b6atapes, BbINOMHEHHbIE B repMeTU4HON 060ro4yke, Yepes
KOTOPYIO HE BbIAENSIETCS ra3 UM XUAKOCTb B YCMOBUSIX 3KCMNIyaTaumu, onpeaeneHHbIX M3roToBUTENEM.
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MpumeyaHve - Takue anemMeHTbl U GaTapen MOryT GblTb CHaGXeHbl YCTPOMCTBOM Ge3onacHOCTH, NpeaoxXpaHsiiowmymM oT
OMacHOro BbICOKOrO BHYTPEHHETO AABMEHNUS NPU HAPYLLEHWUM YCIOBMWIA 3KCNyaTaumm, He TpebytoT Jo6aBneHns anekTponuTa 1
npeaHasHayeHbl Ans paboTbl B TEYEHME BCEro cpoka Crnyx0bl, yKasaHHOro M3roTOBUTENEM.

3.35 repMeTHUHbIN 3NIeMEHT uUnu Gartapes ¢ perynupyrolmm KnanaHom: OneMeHT unu 6atapesi, BbiNOSHEHHbIE B
repMeTUYHON 060osIoYKe, He BblAeNsoLmMe ra3 B HOpMarbHOM pexuMe paGoThbl, HO UMeloLLMe NpedoXpaHUTENbHbIN KanaH,
no3BonsALWMIA copacbiBaTb U3BLITOYHOE AaBreHWe rasa, ecnv BHyTpeHHee AaBfeHne NpeBbilaeT 3aAaHHyo BenuuuHy. 3Tn
aneMeHTbl Unn GaTapen He TpebytoT A06aBNEHNS ANeKTpomTa.

3.36 anoaHbIN Gapbep 6e3onacHocTU: Brok, cocToAWMA U3 LYHTUPYOLWMX ANOAOB (B TOM 4Yucrne CTabUNUMTPOHOB),
3alUULLEHHBIX  pe3ucTopaMy  WUNU  Pe3ncTopaMum U NpefoxXpaHUTensMW, W WU3rOTOBMEHHbI B BMOE OTAENLHOMO
3MNeKTPoobopyLOBaHMSA UM €0 YacTu.

3.37 uckpoobpa3syrouwuli MexaHuam: KoHmakmHoe ycmpolicmeo, npedHa3Ha4eHHoe Orisi nposedeHust ucrbimaHull Ha
uckpobe3onacHoCcmeb.

3.38 ydqumbieaeMoe pa3mMbiKaHUe UuJiu 3aMbiKaHue: PasmbikaHue unu 3amMbiKkaHUe KOHMakmos uc;<poo6pa3yiou4620
MexaHusma, peasnusyrouwee Haubosiee onacHble ycroeus ucriblmaHus sneKmpuqech yernu Ha UCKpO6630/'IaCHOCITIb.

3.39 MuHuUManbHasi eocnnamMmeHsirouwasl IHepausi (MOWHOCMb) 3JIeKMpPUYEeCKo20 pa3psida: OHepausi (MOWHOCMb)
a51eKmpuYecKko20 paspsida, 8bi3biearowasi 80crIIaMeHeHUe 83pbi800NacHol cmecu ¢ eepossmHocmblo 10-3 fpu ucrbimaHusix

C UCrOMb308aHUEM UCKPOOBpasyoue20 MexaHuaMa COo2/1acHO MpUuioXeHus b unu aHano2uyHo20 fo 4yscmeumesibHoCmu
UCKpoOBpasyowe2o MexaHu3ma.

3.40 uckpobesonacHbIli MOK (HanpsikeHUe, MOWHOCMb UJiu 3Hepausi): Haubonbwuli mok (HanpsixeHue, MOWHOCMb
unu aHepeusi) 8 anekmpuyeckol uenu (3nekmpudyeckom paspsioe), Komopbil He 8bi3bieaem 80CrIaMeHeHUe 83PbI800NacHOU
cMmecu 8 npednucaHHbIX HacCMosIUUM cmaHAapmoM yCrio8usiX UcrbimaHuli ¢ eposimHocmbio bonbwel 10-3.

3.41 koagpcpuyueHm uckpobesonacHocmu: OMmHOWEHUE MUHUMAIbLHBIX BOCMIAMEHSIIOWUX napaMempos K
coomeemcmeyouuM UCKpo6e30MacHbIM.

3.42 npedcmaeumenvHasi e3pbieoonacHasl CMecb: B3pbigoornacHass cmecb O0OHOU u3 epynn (modepyrn)
83pbIB0O3aUULEHHO20 311EKMPOOGOPYAOBaHUS.

3.43 akmueu3upoeaHHasi 63PbI6OOMNAacHasi cMecb: B3pbigoonacHasi cmecb, obecrieyusarowjasi npu UCMbIMAaHUsIX
anekmpuyeckol uenu 6e3 UsMeHeHUsT ee napamempos KoachghuuueHm Uckpobe3onacHoCmu.

4 TPYNNbl W TEMNEPATYPHbIE KINACCbl WUCKPOBE3OMNACHOIO U CBA3AHHOIO
SNEKTPOOBOPYOOBAHUA

WckpobesonacHoe 1 CBsI3aHHOE 3NeKTPoobopyaoBaHNE AOMKHO NoApas3aensaTbCs Ha rpynnbl U KnaccuduumMpoBaTtbesi Mo
TemMmnepaTypHbIM Krnaccam B COOTBETCTBUM ¢ pasaenammn 4 n 5 TOCT 30852.0.

5 YPOBEHb MICKPOBE3OMNACHbIX 3NIEKTPUYECKUX LIENEN
5.1 O6wme TpeboBaHUA
5.1.1 UckpobesonacHbie yernu Uckpobe3ornacHo20 U C853aHHO20 3ieKmpoobopydosaHus O0/mkHblI ObiMb OMHECEHbI K
0OHOMY U3 yposHel ia, ib unu ic. K nckpobesonacHbiM LensiM NepeYnCeHHbIX YPOBHEN OOMMKHbI NPUMEHSTLCA TpeboBaHNS

HacTodLllero ctaHgapTa, 3a UCKIto4YeHneM ciy4aeB, Korga ykasblBaeTcAd UHOe.

lMpumeyaHue - UckpobelornacHble uenu ¢ napamempamu, COOMEEMCMEYWUMU YPOBHIO ia, Moaym OOHO8PEMEHHO
OMHOCUMbLCS K YPOBHAM ib U ic unu umems pa3snuyHbie napamempsi 0515 Kax0020 U3 yKa3aHHbIX yposHed.

5.1.2 Mpu onpegeneHnn ypoBHeN WCKpoGe3onacHbIX Lener MOBPeXAeHWUs 3MeMEHTOB, pasdenieHuii U CoefduHEHWI
crepgyeT yunTbiBaTb UCXOAsA M3 TpeGoBaHuii 7.6.

5.2 UckpobesonacHas uenb ypoBHS ia
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5.2.1 lMpu npunoxeHun HanpsxeHun U, 1 U;, nckpobesonacHble Lienu YpoBHS ia He [OIMKHbI Bbl3biBaTb BOCMNaMeHeHne

B3PbLIBOOMACHON CMecU 8 rpednucaHHbIX HaCMOSWUM cmaHdapmomMm yCrio8usix ucnsimaHul om mensioeoz2o 8o3delicmeus, a
Om UCKpeHUU - ¢ seposimHocmbio borbwieli 10-3 8 kaxxOom u3 criedyrowux cry4yaes:

a) npu Hopmaanon paGOTe N BBeOeHNN BCEeX HEY4YUTbIBAEMbIX nospem,quMVl, co3garwmnx Hanbonee onacHble ycnoswus;

6) npu Hopmaanon pa60Te, BBEOEHNUN OO4HOro y4YnTbiBaeMOro m BCEX HeyYUTbiIBaEeMbIX nospe>|<,u,eH|/|l7|, co3garwmnx
Hanbonee onacHble ycnoswus;

B) npu Hopmaanon paGOTe, BBEOEHUN OBYX YHYUTbIBA€MbIX N BCEX HEYHUTbIBA€MbIX I'IOBpe)K,EI,eHI/IIZ, co3garwmnx Hanbonee
onacHble YCITOBUA;

MpumeyaHne - B kaxaoM 13 BbllLeyKa3aHHbIX CITy4aeB Hey4MTbIBaeMble MOBPEXOAEHUS MOTYT ObITb Pa3fINyHbIMU.
5.2.2 B nCnbITyeMbIX MU OLEHMBAEMbIX Ha MCKPODE30MacHOCTb LIENSAX MO OTHOLUEHMIO K HaMpPsDKEHWUO, TOKY UMK KX
KOMOMHaLMK Heo6X0aUMO MPUMEHSTL K0aghghuyueHm uckpobesdonacHocmu 1,5 Ona uckpoobpa3syrouwe2o mexaHuama | muna u

2 dns uckpoobpa3syrowux mexaHuamos Il u lll munoe e coomeemcmeuu ¢ 10.4.2.

5.2.3 Bo Bcex cnyyasax MNpu OUEeHKe TemnepaTtypbl MOBEPXHOCTU KO3(h(pULMEHT HCKpoOGe3onacHOCTU no
HanpskKeHUI0 UK TOKY A0JKeH ObITb paBeH 1,0.

lpumeyaHue - Ycnosusi 83pbigobe30nacHOCMU MasbIX 371eMeHMo8 u3noxexsl 8 10.7.

5.2.4 Ecnn MoXeT BO3HUKHYTb TOMbKO OAHO y4MTblBAEMOE MOBpEXOEHWe, TO Ans NPUCBOEHUs UckpobesonacHomn uenu
YPOBHS iz ia. ECnn yunTbiBaeMble NOBPEXAEHMSI HE MOTYT BO3HUKHYTb, TO ANsi NPUCBOEHUS UCKpoGe3onacHOM Lenu ypoBHs ia
NPYHMMaKT BO BHUMaHwWe TpeGoBaHWs MoAnyHKTa a), NpW YCMNoBWUM BbIMOMHEHUS TpebGoBaHWI HACTOsILLEro cTaHhapTa K
nckpobe3onacHoOW Lenn ypoBHS iz .

5.3 Uckpobe3onacHas uenb ypoBHs ib

5.3.1 MNpu npunoxeHun Hanpsxkenuin U, 1 U;, nckpobesonacHble Lenu ypoBHS ib He AOMKHbI Bbl3biBaTb BOCMNAMEHEHMe

B3PbIBOOMACHOW CMecw 8 npednucaHHbIX Hacmoswum cmaHdapmom ycrnosusix ucrsimaHull om mernnoeoz2o 8o3delicmeus, a
0om UCKpeHUU - ¢ seposimHocmbio 6ornbwel 10-3 8 kaxooMm u3 crnedyrouux cryJaes:

a) npw HopMasnbHOM pa60Te N BBEEHUN BCEX HEYYNTbIBAEMbIX NOBPEXOEHNI, CO3aat0LLNX Hanbonee onacHble ycnoswus,

6) npu HopmarsbHOM pa60Te, BBEJEHUN OAHOr0 YYMTbIBAEMOIO M BCEX HEyYUTbIBAEMbIX MOBPEXOAEHUN, CO34atoLLnX
Hanbonee onacHble ycnoswus.

MpumedaHue - B kaXkaom m3 BbllleykasaHHbIX CMyYaeB Hey4YUTbIBaeMble NMOBPEXAEHUS MOTYT ObiTb pasnuyHbIMMU.
5.3.2 UckpobesonacHble Lenu ypoBHs ib 4OMKHbI MMEeTb KoadpdmumeHT nckpobesonacHoctn 1,5 unu 2 (8 3asucumocmu
om ucronb3yemMoe2o UCKpoobpa3syoweao MexaHu3ma) NO OTHOLIEHMIO K HanpshKeHWo, TOKY WM WX KOMOMHauun B

cooTtBeTcTBUM Cc 10.4.2.

5.3.3 Bo Bcex crny4asix npu oLeHke TeMnepaTtypbl MOBEPXHOCTU KOIPULMEHT NCKPOOE30NaCHOCTM MO HANPSKEHUIO UMK
TOKY 4OIKeH ObITb paBeH 1,0.

lMpumeyaHue - Ycnosus 83pbieobe3onacHocmu MarbiX 3/1eMeHmos u3snoxeHsl 8 10.7.

5.3.4 Ecnn yunTbiBaeMble NMOBPEXAEHUS HE MOTYT BO3HWKHYTb, TO ANSl NPUCBOEHMST UCKpobe3onacHoW Lenu ypoBHsS ib
NPUHUMAOT BO BHUMaHWe TpeboBaHWsi MoAnyHKTa a), Npu YCroBWUWM BbIMOSHEHUs TPeboBaHUA HACTOSILLEro crtaHgapTa K
nckpobesonacHon Lenu ypoBHS ib.

5.3.5 Uckpobe3onacHas uenb ypoeHsl ic

5.3.5.1 [llpu npunoxeHuu HanpsxeHutd U, u U; uckpobesornacHble ueru yposHs ic He OO/KHb! 8bi3bleamb

socriaMeHeHuUe 83pbl800NacHol cMecu 8 npednucaHHbIX HaCMosUWUM cmaHOapmomMm yCcrio8usix UcrsimaHuli om merogozo
g80o3delicmsusi, a OmM UCKpeHuUl - ¢ eepossimHocmbto 6onbwel 10-3 npu HopmanbHOU pabome u es8edeHuUU 8Cex
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HeyyumblgaeMbix riospexoeHutl, co3darowux Haubosee onacHble ycriogus.

5.3.5.2 UckpobesonacHble uernu yposHs ic GO/MKHbI UMemb KoaghghuyueHm uckpobeszonacHocmu 1,5 unu 2 (8
3asucuMOCmU Om UCIMOMb3YeM020 UCKPoobpa3syuw,ee0 MexaHu3Ma) 0 OMHOWEHUK K HarpspkeHuto, MOKYy uniu  ux
kombuHayuu 8 coomeemcmeuu ¢ 10.4.2.

5.3.5.3 Bo 8cex cryyasix npu OUeHKe memrepamypbl Mo8epxXHOCMU KoaghghuyueHm uckpobe3onacHocmu o moky unu
HanpskeHuUto 0ormkeH bbimb paseH 1,0.

lMpumeyaHue - Ycnosus 83pbieobe3onacHocmu MasbiX 351eMeHmos u3snoxeHsl 8 10.7.

5.4 MNMpocToe anekTpoobopynoBaHue

5.4.1 K npoctomy anekTpoobopyaoBaHMIO OTHOCAT:

a) NacCUBHbIE 3M1EMEHTbI, HaNPUMep BbIKIOYATENN, COEAMHUTENbHbIE KOPOOKW, MOMeHUUoMempsb! U Pe3ucmopbl;

6) YCTPOMWCTBA, HakannMeBawLiMe 3SHepPruo, UMerolme TOYHO WM3BECTHble NapamMeTpbl, Harnpumep KoHAeHcaTopbl Uv
KaTyLWKNn MHOYKTUBHOCTWU;

B) UCTOYHMKM SHEPTUW, Hanpumep Tepmonapbl U OTO3NEMEHTbI, B KOTOPbIX fobasi U3 reHepMpyemMbix UMW BENNYUH He
npesbiwaeT 1,5 B, 100 MA 1 25 mBT.

5.4.2 Npocmoe anekmpoobopydosaHue GOMKHO cOoOmeemcmeosame eceM mpebosaHuUsIM Hacmosiweao cmaHdapma.

6 TPEBOBAHUA K SJIEKTPOOBOPYOBAHUIO

MpumeyaHue - TpeboBaHUsA 3TOro pasagena, eCnmn aTo He OTPAXKEHO B COOTBETCTBYIOLLMX MOAMYHKTAX, OTHOCATCS TOSbKO K
KOHCTPYKTUBHbIM OCOBEHHOCTAM MCKPOOGEe30macHOro WM CBA3aHHOro 3nekTpoobopyaoBaHUs, KOTOpble BRAMAKT Ha BUA
B3pPbIBO3aLUNTBI N ABMASAKOTCSA AononHeHunemM K obwmm TpeboBaHuam FOCT 30852.0 (3a MCKMOYEHMEM yKasaHHbIX B 1.2
HacTosLlero ctaHgapTa).

Hanpumep, TpeboBaHus No repmeTusaumny 3anmBoYHbIM KOMMayHAOM MPUMEHSIIOT TOMbKO B Criydae, ecnv repmetmsauust
Heobxoauma ans obecnedyeHus TpebosaHum 6.4.4 n 6.7.
6.1 O6onouku

lMpumeyaHue - OnpedeneHue obosoyku - no FOCT 30852.0*.

* B opurMHane HaMmeHoBaHMe W 00O3HayeHWe cTaHgapTa BblAeneHo KypcueoM. - [pumevaHue usrotoButens Gasbl
JaHHbIX.

6.1.1 O6onoykn [OormkHbl obecneymBaTb 3aliMTy BHYTPEHHUX 3NIEMEHTOB MCKPOGEe3omacHOro U  CBS3aHHOro
3NeKTpoobopyaoBaHMs, YCTaHaBNMBAEMOro BO B3PbIBOOMACHONM 30He, CO cTeneHbio 3awmnTtbl No FOCT 14254 B cOOTBETCTBUM
C YCroOBUSIMW 3KCMnyaTauum.

6.1.2 [Ona 3aWwuTbl OT MNPUKOCHOBEHUS K TOKOBEAYLIMMM 4YacTAMW, HaxXoOsAWMMCS MoA HanpshkeHUem, U BHELLUHUX
BO3OEVCTBUI OKpY>KatoLLen cpedbl MOTYT UCMONb30BaTbLCS 0O0MOYKN C Pa3NIMYHON CTENeHbIO 3alnTbl. CmeneHb 3awumsi om
8HewHux 8o3delicmauli 060s5104eK UCKpPOobe3onacHo20 U c8s3aHHO20 anekmpoobopydosaHusi OormkHa bbimb nodmeepxoeHa
€coomeemcmeyuwUMU UCMbIMaHUsMU Ha npednpusmuu-u32omosumerie usiu 8 UcrbimamesibHOU op2aHu3ayuu.

6.1.3 Kpbiwku obosoyek omkHbI uMemsb 3anopHble yecmpolicmea no FOCT 30852.0 unu oniombupogamscs.

* B opurMHane HaMmeHoBaHMe W 00O3HaueHuWe cTaHgapTa BblAeneHo KypcueoM. - [pumevaHue usrotoButens Gasbl
JaHHbIX.

6.2 Temnepatypa NnpoOBOAHUKOB U MasibIX 35IEMEHTOB
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Hpumeanue - Manbie anemeHmsl - 31eMeHmbl, rogepxHOCMb KOMOPbIX He rpesblwaem 10cm 2.

6.2.1 Cnou nbinu Ha anekTpoobopyaoBaHum rpynnsi |

Insa anektpoobopygoBaHus rpynnbl |, OTHOCsALWErocs k TeMmnepaTypHbiM knaccam T1-T4, He gonyckaeTcss (hopMUpoBaHmne
Cnos NbinNu Ha o6onoYkax anekKTpooboPyAOBaAHUS UIN HA dNEMEHTax BHYTPEHHEro MOHTaxa.

6.2.2 NpoBoga BHYTPEHHEro MOHTaXxa

6.2.2.1 MakcumaneHO OonycTUMbIA - TOK [, A, COOTBETCTBYIOLUMA MaKCUMarnbHOW TemrepaTtype caMoHarpesa
MeTannMyeckoro NpoBoaa, BblYUCASIOT Mo hopmyne

I=In|:z(1+a.ﬁl:l:|”2’ (1)

Tl +aty)

roe: a - TemnepaTypHbI KO3ULIMEHT CONPOTUBNEHMA MaTepmnana NnposoaHuka (ans meau a = 0,004265 1/K);

I, - TOK NnaBneHns NPoBOJHNKA Npu TemnepaType okpyxatwuen cpeabl 40 °C, A;

# - TemnepaTtypa nnasneHns matepuana nposogHuka, °C (ans mean 5 = 1083 °C);

¢, - TeMnepaTypa nNpoBOAHMKa, BCIEACTBME CamoHarpesa 1 Harpesa OT OKpYXatoLLen cpefbl U AeCTBYIOLLEro 3Ha4eHns
Toka, °C.

D,J'IFI Me[HbIX NPOBOAHNKOB 3HA4YEeHNA TeMmnepaTypbl NnpuBeneHbl B T36r||/|ue 1.

Tabnuua 1 - TemnepaTypHas knaccuduvkaumMs MeaHon NPoBOAKM (Mpy MakcuManbHOW TeMnepaTtype okpyxatollen cpeabl 40
OC)

OnameTp (cm. Mnowaab nonepeyHoro | MakcumanbHO AONYCTUMBIN TOK, A, ANsi TeMnepaTypHOro
npumevanHue 4), MM ceveHuns Kracca
(cM. npumeyaHue 4),
MM 2 T1-T4 v rpynnsi | T5 T6
0,035 0,000962 0,53 0,48 0,43
0,050 0,001960 1,04 0,93 0,84
0,100 0,007850 2,10 1,90 1,70
0,200 0,031400 3,70 3,30 3,00
0,350 0,096200 6,40 5,60 5,00
0,500 0,196000 7,70 6,90 6,70
MpumeyaHus

1 YkaszaHbl MakcUManbHO [OMYCTUMbIE 3HA4YEeHUst MOCTOAHHOTO UMM  3MEEKTUBHOTO 3HAYEHMUS
NepemMeHHOro TokKa.

2 [Ans MHOroXunbHbIX NPOBOAHMKOB B KadecTBe nmowaan nonepedvyHoro cevyeHuna npuHnmMmaroTt o6u.|,yro
nnowiaab BCeX Xui npoBoaHUKa.

3 Tabnuua oTHocUTCA K TMBKMM MNIOCKAM npoBOAHMKaAM, Hanpumep JEeHTOYHbIM Kabensm, Ho He
pacnpoCcTpaHAeTCA Ha NPOBOOHUKM NeYaTHbIX nNnaT, Ana KOTOPbIX CM. 6.2.3.

4 B ka4yecTBe onamMeTpa U nnowagun nonepevyHoro cevYyeHnda MNpUHUMaKOT HOMUHalrbHble 3HaA4YeHud,
npmeegeHHble N3rotoBuUTesiemMm npoesoaa.

5 Ecnu makcumanbHas BxogHas MOLWHOCTL P, He npesbiwaeT 1,3 BT, npoBoaka MoxeT 6biTb OTHeCeHa K
TemnepaTypHOMY knaccy T4 u ncnonb30BaTbCsl B ANEKTpoobopyaoBaHum rpynns |.
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6.2.2.2 MakcumanbHbIn TOK B M30NMnMpoBaHHbIX MNPOBOAHMKaAxX He [OO0JKeH nMnpeBbillaTb HOMUHAaNbHONO 3Ha4YeHus,
YKa3aHHOro n3rotoemtenem nposoja.

6.2.3 lNeyaTHble NPOBOOHWNKM

6.2.3.1 lNeyaTHble OQHO- WM ABYXCTOPOHHME nnaTtbl TOMNWMHOM He MeHee 0,5 MM, C nevyaTHbIMW MPOBOAHWKAMM
TOMNWWHON He MeHee 35 MKM OTHOCAT K TemnepaTypHbiM knaccam T1-T4 u  gonyckaloT Anst MNPYMEHeHUs B
3MneKkTpoobopynoBaHUM Tpynnbl |, eCiu OHU UMET MUHUMarbHYI LMPUHY nevaTHoro npoogHuka 0,3 MM, a AnuTenbHo
npoTekaoLmi No HAM TOK He npeBbiwaeT 0,518 A. AHanorMyHo neyaTHble NPOBOAHMKN MUHUMarbHON WwnpuHbl 0,5, 1,0 1 2,0
MM OTHOCAT K TemnepatypHOMy knaccy T4 npu makcumanbHbix Tokax 0,814, 1,388 wn 2,222 A, COOTBETCTBEHHO.
TeMnepaTypHyto Knaccudmkaumio nevYaTHbIX NPOBOAHUKOB AfMHOM 10 MM UM MeHee He NPOBOASAT.

6.2.3.2 B ocTanbHbIX cnyyasix TemnepaTypHbI Knacc MeOHbIX NPOBOAHUKOB MeyvaTHbIX nnaT JOMMKeH onpefensTbcs B

COOTBETCTBUM C Tabnuuen 2.

Tabnvua 2 - TemnepaTypHas knaccudmkauusi NPOBOAHUKOB NeYaTHbIX Nnat (Mpy MakcUMarbHOW TemMrnepaType OKpyKatoLlemn
cpeabl 40 °C)

MakcmmanbHas WwypnHa MakcrMManbHbI 4ONYCTUMBIN TOK, A, ANA TeMNepaTypHbIX KNaccoB

nevyaTHOro NPOBOAHNKA,
MM T1-T4 v rpynnbl | T5 T6

1 2 3 4

0,15 1,2 1,00 0,90
0,20 1,8 1,45 1,30
0,30 2,8 2,25 1,95
0,40 3,6 2,90 2,50
0,50 4.4 3,50 3,00
0,70 57 4,60 4,10
1,00 7,5 6,05 5,40
1,50 9,8 8,10 6,90
2,00 12,0 9,70 8,40
2,50 13,5 11,50 9,60
3,00 16,1 13,10 11,50
4,00 19,5 16,10 14,30
5,00 22,7 18,90 16,60
6,00 25,8 21,80 18,90
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MpumeyaHna

1 3HayeHus daHbl ANsi MakCMManbHO O0NyCTUMbIX 3HA4YEeHMN MNOCTOAHHOIO WK 3¢)(*)eKTV|BHOI'O
3Ha4YeHnA nepemMeHHOro Toka.

2 Tabnuua OTHOCUTCS K OOHOCTOPOHHUM MNeYvaTHbIM nnatam TonwmHon 1,6 Mm 1 6onee co croem
Mean TONWMHON HEe MeHee 35 MKM.

3 [ns nnat TonwmHon ot 0,5 0o 1,6 MM MakcMMarbHbIA TOK yMeHbLUAKT B 1,2 pasa.
4 [1ns ABYXCTOPOHHMX MeYaTHbIX NnaT MakcumasnbHbIN TOK yMeHbLlatoT B 1,5 pasa.

5 [1ns MHOrOCMOMHBLIX NaT MakCUMarnbHbIN TOK YMEHbLUAKT B ABa pa3sa.

6 Mpu TonwuHe meaun 18 MKM MakcumanbHbIM TOK yMeHbLUatoT B 1,5 pasa.

7 Mpwn TonwuHe cnost megun 70 MKM MaKkCUmanbHbIN TOK MOXHO yBeNu4unTbL B 1,3 pasa.

8 lMpun npoxoxaeHnn nevaTHoro NPOBOAHMKA MOA 3fIEMEHTaMU, pacCcemBaloLLMMKN NMPU HOPMarnbHON
paboTte nnu nospexaeHmax mowHocTb 0,25 BT nnmn 6onee, Tok ymeHbLwaoT B 1,5 pasa.

9 B MecTe NoaKMyYeHUs1 3aNEMEHTOB, pacCenBaroLUX NPy HOpManbHOW paboTe Unmn NOBPEXAEHUSIX
moLHocTe 0,25 BT n Gonee, WMPWMHY OOPOXKM YBENWYMBAKOT B Tpu pasa Ha anuHe 1,0 MM uvnu
YMeHbLLAKT B 1Ba pa3a MakcMMarnbHbI TOK. Ecnn gopoxka npoxoanT nof aneMeHTOM, A0NONHUTENBHO
NCnonb3yT KO3IMUUNEHT, NPUBEOEHHbIN B NpUMedaHnn 8.

6.2.3.3 [JonycTuMble OTKMOHEHMSI NPW M3rOTOBIIEHUW NeYvaTHbIX NnaT He AOMKHbl YMeHblaTb MUHUMAnNbHYO LUMPUHY
neyaTHoro nposoaHuka 6onee yem Ha 10% unu 1 MM, B 3aBUCMMOCTM OT TOFO, KaKOe M3 3HAaYEHN MEHbLLE.

6.2.3.4 Mpn makcMmasnbHON BXOOHOM MOLWHOCTM P; He 6onee 1,3 BT neyatHble NPOBOAHWMKMA MOTYT BbiTb OTHECEHbI K
TemnepaTtypHoMmy knaccy T4, 1 AonyckalTca AN NPUMeHeHUs B anekTpoobopyaosaHum rpynnsbi |.

6.2.4 Manble anemeHThI

6.2.4.1 MakcumanbHas TemnepaTtypa 35ieMeHTOB C Nnrowanbo NoBepxHOCTN MeHee 10 cM 2, HanpuMep TPaH3UCTOPOB UNK
pesncTopoB, MOXeT npeBblaTb AONYCTUMYHO TemnepaTypy MO TemnepaTypHOMY Kraccy, €Cnu BbIMOMHSAEeTCA OAHO U3
crneayoLmx yCnoBui:

a) npu UcCNbiTaHUAX CcOrnacHo 10.7 Manble aneMeHTbl He LOKHbl MOAXWUraTb B3pbIBOOMNaCHy0 CMeCb, a nboe wnx
pa3pyLieHune nnu p,edoopmau,wﬂ 3a CcYeT BbICOKOW TeMmnepatypbl He OO0JKHbI HapylwaTb BUA B3pbIBO3aALLNTbI;

©) ana rpynnel | n TemnepaTypHoro knacca T4 pa3mepbl ManblX 31IeEMEHTOB AOMKHbI COOTBETCTBOBATL Tabnuue 3;
B) ONs TemnepaTtypHoro knacca T5 TemnepaTtypa MOBEPXHOCTW (3@ WCKIOYEHWEM MNPOBOSOYHBLIX BbIBOOOB) MaribIX

3NeMEeHTOB He JormkHa npesbiwaTh 150 °C.

Tabnvua 3 - JonycTuMble nNapameTpbl Ans TeMnepaTypHoro krnacca T4, ¢ y4eToM pa3MepoB 3fieMeHTa U Temneparypbl
oKpyxatoLen cpeabl

O6wasn nnowagb NOBEpPXHOCTU S, UcKoyas TpeboBaHue, NpeabaBnsemMoe K knaccy T4 n
NPOBOJSIOYHLIE BbIBOALI, MM 2 rpynne |
S<20 Temnepatypa noBepxHoctn = 275 °C
S=20 PaccenBaemas mowiHocTh = 1,3 BT*
20 mm2 < S=1000 Temnepatypa nosepxHoctn = 200 °C
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* PaccenBaeMyto MOLLHOCTb NOHMWXKaKT Ao 1,2 BT npu TemnepaType okpyxatowen cpegbl 60 °C
unun go 1,0 BT npu Temnepatype okpyxatowien cpeabl 80 °C.

6.2.4.2 ,D,J'IFI noTeHUMoMeTpoB nnowiaab NoBepxXHOCTU BbI6VIpaPOT ncxoga M3 noBepxHOCTU PEe3NCTUBHOIO nemMeHTa, a He
BHELLHEN NOBEpPXHOCTN NoTeHUuuomeTpa. B npouecce NCnbITaHUN cnenyet npuHMMmatb BO BHMMaHWE YCIOBUA MOHTaxa,
TENnAoOTBOA W OXNaxdaroLun Gd)(*)eKT KOHCTpyKUMM noTeHuynomMeTpa B LEJIOM. TeMHepaTypy N3MEPAKT Ha AOOPOXKe
noTeHunomMmeTpa npm mMakcumaribHOM 3Ha4YeHUn TOKa, KOTOprI;I MOXeT NnpoTeKaTb B HOpMalribHOM WU aBapI/IVIHOM pexunve
pa6OTbI Ona 3adaHHOro ypoBHA I/ICKpO6630I'IaCHOﬁ uenu. Ecnn N3MEPEHHbIE 3Ha4YeHusa ConpoTUBIIEHUA NOTEeHUMoMeTpa
mMeHbLe 10% conpoTuBIieHUA nevYaTHOro NpoBOoAHMKA, TO NMpu OUEeHKe crneayeT ydYnTbiBaTb CONPOTUBIIEHUE NOCneaHero.

6.3 CoeanHuTeNbHbLIe YCTPOUCTBA ANA NOAKMIOYEHUA BHELWHUX Lenen
6.3.1 3axnmbl

6.3.1.1 3axumbl Ans npucoeguHeHust nckpobesonacHbIX Lenen OOSMKHbI YOOBMNETBOPATL TpeboBaHuaM Tabnuvupl 4, 1
OTAENATLCH OT 3aXUMOB UCKPOOMACHbIX LieNe OOHUM U3 crieayoLmx cnocoboB:

a) 3aXuMbl OnA npucoegnHeHuA VICKpO6e3OI'IaCHbIX N NCKPOOMNaCHbIX uenen AOMMKHbI ObITb pacnofioXeHbl B pa3HbIX
BBOAHbLIX OTAENEeHUAX;

6) SﬂeKTpMHECKMVI 3a30p MeXay 3axunmMmamun Ona npucoeanHeHud I/ICKpO6630I'IaCHbIX N NCKPOONacCHbIX uenen [ormKeH
cocTaBnAaTb He mMeHee 50 mm, npu 3TOM pacnonoXeHne 3aXMMoB U cnocob NpoKnagkn npoBoAOB AOOJKHblI MCKITKOYaTb
3aMbIKaHUA MexXay I/ICKpO6930I'IaCHbIMI/I N UCKpoonacCHbIMU LiendamMun npu O6prBe nnn cMmeleHnn NpoBoOAHMKA;

B) NpUMEHeHne Mexay 3aXnumamu Onda npucoegunHeHua VICKpO6e3OFIaCHbIX N UCKPOONaCHbIX uenemn, PacnoJiIOXEHHbIX B
OAHOM OTAENEHUN, U3ONALMOHHOM UM 3a3eMMEHHON MeTann4yecKomn neperopoaku.

OTn cnocobbl pasfeneHnst OOSKHbl MPUMEHSITLCS, KOrga MCKpobe3onacHOCTb 3MeKTpUYeckon Lenu MoxeT OblTb
HapylleHa COeAMHUTENbHLIMU NPOBOAAMMW, KOTOPblE MNPV OOPLIBE COEAMHEHWUSI C 3aXMMOM, MOTYT 3aMKHYTbCS Ha Apyrue
MPOBOAHMKM UMW SNIEMEHTbI BHYTPEHHEr0 MOHTaxa.

KoHcmpykmuseHble peweHusi 6) U 8) Moa2ym rpUMeHAMbCS, €c/lu HanpshkeHue UckpoornacHoU (cusoeol) uernu He
npesbiwaem 1200 B 0nsa anekmpoobopydosaHus epynnbki | u 1000 B dnsi anekmpoobopydosaHusi epynnbi 1.

an/IMeLIaHI/Ie - Baxumbl gn4d nogcoeguHeHUA BHELWIHUX uenen K |/|C|<po6e3onaCHomy n CBA3aHHOMY
3]'IeKTpOO60py,D,OBaHVII-O OOJTXHbI ObITb BbIMOJSTHEHbI TAKUM o6pa30M, 4YTOObI OHU He noBpexganncb npun coegunHeHnax.

6.3.1.2 N30nsUmMOHHbIE UMW 3a3eMIIEHHbIE MeTanmyeckme neperopoakn A0 KHblI OTBEeYaThb CcrieayrLwnm TpeGOBaHVIﬂMZ

1) Kpaa neperopookK OOJMKHbl OTCTynaTb OT CTEHOK He bonee yem Ha 1,5 MM nnun gOMmKHO obecneynBaTbCs MUHMMarbHOE
paccTtosaHune 50 Mm Mexay 3axmmamu B nobom HanpaBlieHNN BOKPYr Nneperopoaku;

2) MeTannm4yeckme neperopoakn AOJDKHbl 3a3eMIidTbCA U MMEeTb OOCTATOYHYH NPOYHOCTb U XECTKOCTb, 4yTObObI He
pa3pywaTtbCA Npu MOHTaXe U 3KCnjyatauun. TonwmHa Takmx neperopoaok AoJnKHa ObITb HE MeHee 0,45 mm. I'IpM MEHbLLEN
TONnwunHe neperopogkn AOOJKHbl COOTBETCTBOBATb Tpe6OBaHI/I'i|M 10.10.2. 3asemreHHble MeTannmMyeckme neperopoaku
OOJDKHbI  NponycKaTb MaKCUMarnbHbIN TOK, BO3MOXHbIA B aBapVIIZHbIX pexunmax, oe3 nporopaHna neperopogkn wunn
noBpexageHud uenn 3a3eMrneHna,
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3) HemeTannMyeckme U3oNALUNOHHBLIE NEPErOPOAKM AOIMKHBI UMETb TONLWUHY He MeHee 0,9 MM 1 KpenUTbCS TakuM 06pa3oMm, YTO ObiTb JOCTATOYHO YCTONYMBBLIMU K AedOpMaLUsM.
Mpn MeHblien TONWMHE NEPEropoakn OOSMKHbI yaoBneTBopATb TpeboBaHusam 10.10.2. Hememarnuyeckue nepe2opodku OO/mMKHbI UMemb coomeemcmeyruul UHOEKC
mpekuHeocmouUkKocmu. JieKmpu4yecKue 3a30pbl, Mymu ymedyku u Opyaue pacCcmosiHus pasodesieHusi OO/MKHbI U3MEepPSimbCsl 8OKpYy2 rnepe2opolKu. Jrnekmpudeckas Mpo4HOCMb
usonsayuu nepe2opodku GosmkHa ydosrnemeopsms mpebosaHusM 6.4.12.

6.3.1.3 3HaueHus ANEKTPUYEeCKnXx 3a3opoB Mexay HeunsonnpoBaHHbIMM ToOKOoBeOyWMMU YHYacTAMU 3aXMMOB pPa3fiNYHbIX VICKpO6e3OI'IaCHbIX uenewn, Memay 3axumamu
He3a3eMJIeHHbIX LICKpO6e3OI'IaCHbIX uenel U 3a3eMsIeHHbIMU YacTaMU 8800H020 omdesieHUs AOMKHbl ObiTb HE MeHee npmeegeHHbIX B Tabnuue 4. PacctosiHus Mexay 3axnMmamu
VICKpO6e3OI'IaCHbIX Luenen OomkHblI obecnevnBaTb AneKTpunyeckne 3a3opbl He MeHee 6 MM Mexay HeunsonnpoBaHHbIMM HaCTAMU BHELLUHUX NPOBOAHMKOB B COOTBETCTBUN C PUCYHKOM 1.
I'Ipm 3TOM Heobxoanmo YUNTbIBaTb BO3MOXHOE NepeMeLLEeHNE XKEeCTKO He 3aKpeneHHbIX MeTanimyeckmux YacTen.

Tabnuua 4 - 3asopbl, NYT YTEYKU N CPABHUTESIbHBIE MHOEKCHI TPEKMHIOCTOMKOCTM

1 HanpsikeHue, kB, He 0,010 0,030 | 0,060 0,090 0,190 0,375 0,550 0,750 1,000 1,300 1,575 3,300 4,700 9,500 15,600
Gonee

2 JneKTpuYeckuin 3a3op, 1,5 2,0 3,0 4,0 5,0 6,0 7,0 8,0 10,0 14,0 16,0 - - - -
MM

3 OnekTpu4yeckui 3asop 0,5 0,7 1,0 1,3 1,7 2,0 2,4 2,7 3,3 4,6 5,3 9,0 12,0 20,0 33,0
yepes koMnayHza, MM

4 JneKkTpuyeckuin 3asop 0,5 0,5 0,5 0,7 0,8 1,0 1,2 1,4 1,7 2,3 2,7 4,5 6,0 10,0 16,5

Yepes TBepAbIN
3NEKTPONIONALNOHHbIV
martepuan, Mm

5 MyTb yTeykn no 1,5 2,0 3,0 4.0 8,0 10,0 15,0 18,0 25,0 36,0 49,0 - - - -
NMoBEPXHOCTU
3NEKTPOU3ONALNOHHOIO
MaTepuana, Mm

6 MyTb yTeyku no 0,5 0,7 1,0 1,3 2,6 3,3 50 6,0 8,3 12,0 16,3 - - - -
NOBEPXHOCTU, NMOKPbITON
3NEKTPOU3ONSALMNOH-
HbIM MaTepuanom, Mm
7 CpaBHu- ia - 100 100 100 175 175 275 275 275 275 275 - - - -
TenbHbIN
MHAOEKC ib, ic - 100 100 100 175 175 175 175 175 175 175 - - - -
TPEKUHro-
CTOMKOCTHU
(CHT)
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MpumeyaHuna
1 Onsa HanpspkeHns cB. 1575 B HOPMUPYIOTCA TONbKO 3NEKTPUYECKMEe 3a30pbl.

2 Mpwu HanpspkeHnn 0o 10 B CUT anekTpon3onsuuMoHHOro MaTepuana ykasbiBaTb He TpebyeTcs.
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1 - TOKONPOBOASALLMI crioit; T - 3a30pbl U ANMHA NYTU YTEYKM B COOTBETCTBMU C Tabnuuen 4; d - 3a30pbl U AnMHA NYTU YTEYKM B
cooTBeTCcTBUM C 6.3.1.

MpumeyaHve - YkasaHHble pasMepbl T M d - 9TO 3as0pbl MO BO3AYXY W ANMHA MyTWM YTEYKU BOKPYr M30MsSLUM B
MUNIMMETpaXx, Kak yKasaHo Bbllle, a He TOMLMHA U30MALMN.

PMOyHOK 1- TpeﬁoBaHl/Iﬂ K 3a30paM u AnnHe NyTn yTedkn Oand 3aXMmMoB, K KOTOpbIM NOAKII0OYEHbl pa3aerbHble
MCKpO6e3OI'|aCHbIe uenun

6.3.1.4 Ecnu npu aHanuae 6e3onacHOCTM He ObiNM y4YTEHbl BO3MOXHblE MEXCOEAMHEHUS, TO MUHUMAIIbHbIN
3NEKTPUYECKMI 3a30p MeXay HEeW3onMpoBaHHbIMU TOKOBEAYLUMMW YacTSAMW BHELIHUX MNPOBOAHMKOB, MNOAKMOYaeMbIX K
3aXnumam uUckpobesonacHbIX Lener, W 3a3eMIIeHHbIMW  MeTannM4YeckKumMm wunu  ApyruMu  MPOBOASILLMMW - YacTsMU
3nekTpoobopyaoBaHUs AOSMKEH COCTaBMATL HE MEHee 3 MM.

6.3.1.5 BuHmossble (6onmossie) 3axxumMbl O0/MKHbI 6bimb rpedoxpaHeHbl om camMoomaeuH4YuU8aHus, a kabenu u nposooa,
COEOUHEHHbIE C 3axXuMamu, - om 8bl0epauBaHUs.

6.3.1.6 3axumbi Ons npucoedUHEHUS] 8HEWHUX UCKpobe3onacHbIx uenel O0/mKHbI 3aKpbleambCs KpbIWKOU, 3anupaemol
crieyuarnbHbIM UHCMPYMeHmMoM, uniu orombuposambscs. Omo mpebosaHue He OmMHOCUMCS K 31eKkmpoobopydosaHuro,
ycmaHasnueaemMoMy 8 o0060si04Kax unu wkaghax, cHabxeHHbIX 3aropHbimMu ycmpoticmeamu o [OCT 30852.0, unu
0r/10M6UPOBaAHHbIX.

6.3.2 OnekTpnyeckne pasbembl

6.3.2.1 KOHCTPYKUMS pa3bemoB, npedHasHayYeHHbIX AN MNOAKMIOYEHUs BHELUHUX McKpobesonacHbIX Lenei, OomkHa
OTNMYATLCA OT KOHCTPYKUMUM APYrMX PasbeMOoB M He OOMmkHa OblTb B3aMmosamMeHsieMoW. KOHCTpyKuus pasbema [orkHa
UCKIoYaTb BO3MOXKHOCTb HEMpaBUbHOrO CoOeANHEHMUS, HanpuUMep, C NOMOLLbIO HanpasnsaLWMX WTUQTOB UNK rHe3a,.
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6.3.2.2 [Ins noaknoyeHns MCKp0663OI'|aCHbIX uenen Jonyckaetca rnpMMeHeHWe OOHOTUMHBIX PasbeMOB, €CiN MPUHATDI
Mepbl, UCKNoYatoLwme BO3IMOXHOCTb UX HENMpaBUI1bHOIo coenHeHna, Hanpumep, npn nomMoLun Knko4ya, nnm pa3bemMbl JOJTKHbI
VI,lJ,eHTM(bVILI,MPOBaTbCFI MapKUPOBKOW USN LIBETOBLIM KOLOM.

6.3.2.3 B pasbemax, rnpedHa3Ha4yeHHbIX Ol MOOK/IHOHEHUS 8HEWHUX UCKPObe3onacHbIX, He C8A3aHHbIX Mex0y cobol
uened, Mymu yme4Kku U 3JIEKIMPUYECKUEe 3a30pbl MEX0OY MOK08edyWUMU Yacmsmu, K KOmMopbIM MOOKIIIOHEeHb! pasHbie ueru,
OormKHbI yOosriemeopsimbs mpebosaHussM mabnuusi 4.

6.3.2.4 lNpucoeanHeHne NPoOBOAOB K pa3bemam AOSMKHO BbINOMHATLCA B cOOTBETCTBMM C 6.3.1. pn ucnonb3oBaHum
cnewunanbHOro MHCTPYMEHTA, UCKI0YatoLWLEero BO3MOXHOCTb OTCOEAMHEHUS XKUIbl NPOBOAHMKA, pa3beMbl OOMMKHbI OTBEYaTb
TOnbKO TpeboBaHMAM Tabnumubl 4.

6.3.2.5 Pa3sbewm, cogepxawmi Uenu 3a3eMineHus, MnoBpeXxaeHne KOTOpbIX MOXET oOkKasaTb BhudHWE Ha
VICKpO6e3OI'IaCHOCTb AIEKTPUYECKON Lenu, AOSMKEH ObITb BbINOSTHEH B COOTBETCTBMM C 6.6.

6.3.2.6 [nsa nodknwoHeHUss 8HEWHUX UCKpobe3onacHbIX U UCKPOOracHbIX uerel, 8 mMOM 4ucrie U cemesbiX OOKHbI
MPUMEHSIMbLCSI Pa3beMbl, 8 KOMOPLIX MYMU YMEYKU U 3/1eKmpudeckue 3a30pbi Mex0y mokKosedyuwumu Yyacmsamu (wmugbmamu
usnu eHesdamu) ydosnemeopsirom mpebosaHusiM mabnuybl 4, a pasdeneHus Mexoy 3axumamu 019 npucoeduHeHuUs1 kabenel
unu rnpoeodos ykaszaHHbIX uernel, Mex0y Heu3onuposaHHbIMU y4acmKaMu rpucoedUHUMEbHbIX NPo8odos, a maKxe Mexoy
3aKUMaMU U 3a3eMIIeHHbIMU Yacmsmu OO/IKHbI 8bIMNOTHAMbLCS 8 coomeemcmeuu ¢ mpebosaHusiMu 6.3.1.

6.3.3 OnpegeneHne OTHOLEHUA MaKCUMarbHOW WHOYKTUBHOCTU K conpoTtuenenunio (L,/Ry) Ana uCTOYHMKa nuTaHua ¢
BHYTPEHHUM CONpoTUBIeHnem R,

OTHoLlleHne MakcuMarbHOW BHELLHEN UHOYKTMBHOCTY K conpoTuenennio (L,/R;), TH/OM, koTopble MOryT nofknoyaTbes K
WCTOYHUKY MUTaHWSA C BHYTPEHHUM COMPOTUBIIEHNEM R;, AOMKHO ObITb paccynTaHo no criedytoLei opmyre

252 2 A2
LD/RD = Sé‘Rl + (642 Rl —272U|:|é‘£.i)1 ’ (2)
4,507

rae: e - MUHUMarnbsHas BocnnameHsioLLas sHeprus, [x;

R, - MUHMManbHOE BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA NUTaHus, OMm;

Ij, - MakcumarbHOe HarnpshkeHue XornocToro xoaa, B;

; - MakcumarsbHasi MHOYKTUBHOCTb, MOAKMIOYEHHAst K UCTOYHWKY NuTaHus, MH.

3HaueHune e, [Ik, cocTaBnseT Ans anekrpoobopygoBaHms:

rpynnbl | ... 525-10 -6,

rnodepynnbi lIA ... 320-10 -6,

IIB ... 160-10 -5,
IIC ... 40-10-%;
Mpn L, =0
326R,
L,/R, = —~ 3
o/Ro = "2 3)

®opmynbl (2) u (3) yunTtbiBatoT KoadduumeHT 6esonacHocTn 1,5 No TOKy, M He JOMKHbLI Ucnonb3osatkes, korda C;, Ha
BbIXOAHbIX 3aXMMax anekTpoobopynosaHus npesbiwaet 1% ot C;.

MpumeyaHns
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1 Mpwn koatbpuLmeHTe nckpobesonacHocTu pasHoM 1, 3HaveHne L;/R; OomkHO 6biTb yBenmueHo B 2,25 pasa.

2 O6bl4HO oOTHolWeHve Ly/R; npuMmeHseTca ANS OLEHKW BIMSHWSA pacnpeferieHHblXx napameTpoB kabens, a ero
NpUMeHeHWe Anst CocpeaoTOUYEHHbIX 3HAYEHWUI HAYKTUBHOCTM U CONPOTUBIEHNS TpebyeT 0CcOBOro paccMOTPEHUSI.

6.3.4 NMocTosiHHO NoacoeauHeHHble Kabenu

OnekTpoobopynoBaHMe, CKOHCTPYMPOBAHHOE C MOCTOSIHHO MOACOEeAMHEHHbIM Kabenem, [OMMKHO ObiTb MCMbITAHO B
cootBeTcTBUM ¢ 10.13.

6.3.5 TpeboBaHWs K aNeKTpUYECKUM Lensam

6.3.5.1 VickpobesonacHble U 2anb8aHUYECKU C8513aHHbIE C HUMU UCKPOOMacHble uernu OOSDKHbI UMEeMb 2allb8aHUYECKOoe
pa3sdesieHUe om cusoeol, cugHaibHOU unu oceemumersnibHOU cemeli MepeMeHHo20 moka.

,ﬂonyCKaemc,q ealfib8aHu4yeckoe coeduHeHue UCKpO6630ﬂaCHbIX U C8sd3aHHbIX C HUMU 3J1leKmpu4ecKux yernel qepes
UCKpo3awumHble 3reMeHmbl C ueriamu aemoHOMHbLIX UCIMOYHUKO8 rnumaHus [10CMOSAHHO20 MmoKa (aKKymynﬂmopHoE/

6amapeu, 2eHepamopa rnocmosHHO20 MoKa, npeo6paaosamenﬂ).

6.3.5.2 UckpobesonacHass uenb He OO/mKHa 3a3eMnsmbCs, ecriu 3moeo He mpebyrom ycrnosusi pabomei
a11ekmpoobopydosaHus.

6.3.5.3 lpu 3a3emreHuu uckpobeaonacHbix yenet coeduHeHue ¢ 3emreli 0MKHO 8bINMOIHAMbLCS 8 0OHOU MOuYKe.

B Cl/iy4dae 3a3emMrieHus ueriu e aeyx moykax Heobxo0umo yqumebigamb 803MOXXHOCMb HaeedeHusi ornacHo20 HanpsxeHus
8 amod yernu, u AosmKHbI 6bimb npedycmompeHb/ oornosiHUMesibHble Mepbl 1o obecrieyeHuro ee 83pblgo3awuwieHHocmu.

6.3.5.4 BHewHue uckpobesonacHble U UCKpoomnacHble uenu OOSKHbI Mpoknadbieambcs pal3desibHbIMU Kaberamu unu
nposodamu.

6.3.5.5 [Jonyckaemcs cosmeuwieHUe 8 0OHOM eHeuwHeM kaberie pasHbIX UcCKpobe3omnacHbIX uernedl, 2anbeaHU4YecKu He
cesi3aHHbIX Mex0y cobod.

6.3.5.6 Bo sHewHel uckpobe3ornacHol uenu OOMKHbI y4Umbi8ambCs eMKOCmb, UHOYKMUBHOCMb U corpomusrieHue
coeduHumerbHbIx Kabenel u Mposodos.

6.4 MyTn yTeukn n anekTpuyeckue 3asopbl

6.4.1 NyTn yTEYKN 1 aNeKTpUYecKkne 3a3opbl Mexay TOKOMPOBOASALLMMU YacTAMU

6.4.1.1 TNpn oueHKe NyTen yTeYKM N INEKTPUYECKUX 3a30pOB Mexady MckpobesonacHon U HenckpobesonacHOW Lenbio,
pas3nMyHbIMM  UCKpobGe3onacHbIMU  LEensMu, WUckpobesonacHbIMU  LEnsMU U 3a3eMIMEHHbIMW UMM U30NMPOBaHHBIMU
MeTannMyecknMm 4acTsiMmu anekTpoobopyaoBaHNS HEOOXOOUMO y4MTbIBaTb CreayoLime YCroBus:

1) anekTpuyeckue 3a3opbl cregyeTr W3MepATb C YYEeTOM BO3MOXHOIO 06pbiBa MNPOBOAHWMKOB WM CMELLEHNSA
TOKOMPOBOAALLMX YacTel. TexHonormyeckme Aonycku Npy M3roTOBEHNM HE OOMKHbI YMeHbLUaTb 3a3opbl 6onee yem Ha 1 MM

unu 10% (6epyT MeHbLLEeE U3 OBYX 3HAYEHUN);

2) oanekTpuuyeckue 3a3opbl, YyaoBneTBopsiowMe TpeboBaHusM Tabnuubl 4, [OMKHBI - paccMaTpuBaTbCs  Kak
HenoBpeXaaeMble;

3) anekTpuyeckune 3a3opsbl, He yaoBneTeopsowme TpeboBaHnam Tabnuubl 4, HO cocTaBnsoLwme He MeHee 1/3 3HaveHun,
yKa3aHHbIX B Tabnuue 4, 4OMMKHbI pacCMaTPUMBaTBLCS Kak NMOABEPKEHHbIE YYUTHIBAEMbIM MOBPEXOAEHNAM Ha 3aMblkaHWE;

4) aneKTpuyeckne 3asopbl, cocTaBnsome meHee 1/3 oT 3HaYeHUN, ykasaHHbIX B Tabnuvue 4, 4OMKHbI paccMaTpmBaTbCA
Kak MoaBepPXXEHHbIE HEYYUTbIBAEMbIM NMOBPEXAEHUSIM HA 3aMblKaHE.

6.4.1.2 DnekTpuyeckmMe 3a3opbl A9 TOKOBEAYLUMX YacTen, pasgeneHHbIX 3a3eMeHHbIMU NevyaTHbIM NPOBOAHMKOM Un
neperopoakon, BbINOMHEHHBIMW B COOTBETCTBMM C TpeboBaHusmun 6.4.1, 6.4.10 n 6.6, HacToAWwMM CTaHOapTOM He
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pernaMmeHTMpyTCS.

6.4.1.3 Tymu yme4ku u anekmpudeckue 3a30pbl MexXOy UCKpobe3ornacHbIMU Uensamu U 3a3eMIIeHHbIMU revamHbiM
rPo8oOHUKOM Uru repe2opodkoli o/mkHbI ydosrnemeopsme mpebosaHusim mabnuuysi 4.

6.4.1.4 3aseMneHHasi MeTannuyeckas neperopoaka AOMKHA MNPOYHO KPEMUTCS K OCHOBHOW KOHCTPYKUUW, WUMETb
OOCTaTO4YHYI0 TOSWMHY U TOKOMPOBOASILLYIO CMOCOBHOCTb, YTOObI UCKMYNTL NeperopaHne Neperopoakn UNn noBpexaeHust
Lenun 3asemnieHns B aBapuiiHbIX YCIOBUSIX aKcnnyatauun. MNeperopogka nubo AomkHa MMeTb ToNWwuHy He meHee 0,45 MM 1
OofmkHa OblTb MPOYHO 3aKpenyeHa C MeTanfM4Yeckol 3a3eMSIeHHOW YacTblo 00OoNouku 3nekTpoobopyaoBaHusl, nMGo npu
MEeHbLLIEN TOMLLMHE A0SMKHa ObiTb UcnbiTaHa B cooTBeTCcTBUM € 10.10.2.

6.4.1.5 Ecnu HemeTannuyeckas m3onupyroLllas neperopofgka ¢ COOTBETCTBYHOLLUMM WHOEKCOM TpekMHroctomkoctn CUT
YCTaHOBMEHaA MeXay TOKOMPOBOASALLMMM YacTAMU, 3NEKTPUYECKUE 3a30pbl U NYTU YTEUKU OOMKHbI ObiTb M3MEpPEeHbI BOKPYT
neperopogk1, Npu ycroBuu, Y4TO ee TOSLMHA cocTaBnsieT He MeHee 0,9 MM, a MpM MeHbLUEel TONLMHE MexaHudeckas
NPOYHOCTb NEPErOPOAKN OOIMKHA ObITb UCNbITaHa B cooTBeTcTBMM ¢ 10.10.2.

MpumedaHne - MeToabl OLEHKM NPUBEAEHbI B NPUoXeHnn B.

6.4.2 HanpshkeHne mexay TOKONpOBOAALLMMN YacTAMM

6.4.2.1 HanpsikeHne, npuBeaeHHoe B Tabnuvue 4, - 3To HanpshkeHe mexay nobbiMmn 4BYMsI TOKONPOBOAALLMMWN YacTAMM
3MNeKTPUYECKUX Liener, Hanpumep Mexay UckpobesonacHow Lienbio M MCKPOOMACHOW YacTbio 3TOW Xe Lienu, nckpobesonacHom

Luenblo N NCKpoonacHbIMU LenaMn, mexxny MCKpOGGSOHaCHbIMM uenamMmu, anekTpnyeckn He CBA3aHHbIMU Mexay cobon.

6.4.2.2 Npn ouUeHKe 3NEKTPUYECKNX 3a30POB 1 NyTEN YTEYKM No Tabnuue 4 JOMKHBbI NPUHMMATLCA cnegylowmne 3HavyeHus
HanpsKeHus:

a) Onsa ANEKTPUYECKNX Lienen, rarilbBaHNYeCckn He CBA3aHHbIX MeXay coboi, B Ka4ecTBe 3HaYeHus Hanps>XeHna OoJnKHa
NpUHNMaTbCA HanbonbLiasa 13 CYMM aMMANTYAHbIX 3HAYEHWI HanNpshkeHUn 3aTUX Lenemn, Kotopas saBnseTcs Npou3BogHOM OT:

- HOMUHAINbHbIX HANPSXKEHWU;
- MaKcMmarnbHbIX HanpPsKeHUM, YKa3aHHbIX U3rOTOBUTENEM, KOTOPble MOryT 6e30nacHO NPUMEHSTLCA B LiENK;
- NOBbIX HANPSHKEHWI, reHePUPYEMbIX BHYTPU 3TOMO 3MeKTPooGopyaAoBaHuS.

Ecnn ogHo wu3 Hanps>KeHUN COoCTaBrsIET MeHee 20% ot gpyroro, To B KadyectBe WUCXOAHOro npuHUMalroT bonbliee
HanpsXeHne.

Cemesoe HaripsxeHue OO0IKHO paccmampusambCs C  y4emom cmaHOapmHoeo OMKJIOHeHUsd, om HOMUHallbHO20
3Ha4yYeHus.

[na cvHycouaanbHbIX HANPSHXKEHUI aMMNnUTYHOE 3HAYeHUe onpeaenseTcs Kak npovsBeaeHne acpdekTMBHOro 3HayYeHus
HOMMWHANbHOTO HaNPSXXeHNA Ha . [7 ;

©0) [ns aNeKkTpuyeckmx uenen, ranbBaHUYECKN CBSA3aHHbIX MEXay COOON, MakCMManbHOE 3Ha4YeHe HanpsiXeHusi, KoTopoe
MOXET BO3HUKHYTb B JI000I YacTu 3TOM Lenn. ATo Takke MOXET ObITb CyMMa HanpsKeHUN pasnnYHbIX MCTOYHUKOB NUTaHWS,
NOAKMIOYEHHbIX K 3nekTpuyeckon uenu. Ecnn ogHo M3 HanpshkeHuid coctaBnseT meHee 20% OT Apyroro, TO B Ka4yecTBe
NCXOAHOro NPMHMMALOT BorblUee HaNPsKEHNE.

6.4.2.3 Bo Bcex cnyyasax cnefyet NpvHMMaTb MakCMMalnbHble 3HAYeHUs1 HanpshKeHWUs, KOTOpble MOXHO MOSyYuTb B
aBapUiHLIX pexxMMax paboTbl B COOTBETCTBMM C pa3geriom 5.

BHellHee HanpsikeHne HeobxoOMMO MpUHMMATL paBHbiM U, unu U;. HanpsbkeHns nepexodHbiX NpoLLeccoB, KOTOpble
MOryT BO3HMKaTb MPU pasMblKaHMU Lienu YCTPOMCTBOM 3alUuThbl, HAanpumep nnaBkuUM npegoxpaHuTenem, He yYuTbiBatoT npu

OLEeHKe nyTe|7| YTE€4YKN, HO OOJIKHbI MPUHMMAaTbCA BO BHUMaHME NpPpU OUEHKEe 3NEKTPUYHECKNX 3a30pO0B.

6.4.3 dnekTpnyeckun 3asop

6.4.3.1 I'IpM N3MEPEHNUN INEKTPUHECKNX 3a30pPpOB MeXOy TOKOonpoBOAAWMMU YHYacCTAMU, WU3ONIAUMOHHbIE Neperopoakv
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TonwunHOM meHee 0,9 MM unu He cooTBeTcTByloWwMe TpebosaHnam 10.10.2 He yunuTbiBatoT. [pyrme n3onsLUMOHHbIE YacTu
OOJDKHbI YOOBMNETBOPATL TpeboBaHNsM NyHkTa 4 Tabnuubl 4.

6.4.3.2 lpn amnAuTygHbIX 3HaYeHUsiXx HanpskeHus, cB. 1575 B Heobxogumo wucnonb3oBaTbh pasgenuTenbHyo
N30NVPYHOLLYIO UMK 3a3EMITEHHYH0 METaNMMYECKY0 Neperopoaky, Kotopasi 4ofmkHa yA0BNeTBopATbL TpeboBaHuaM 6.4.1.

6.4.4 JnekTpnYeCcKuin 3a30op Yepes 3anuBky KomnayHaoM 1 TpeboBaHUSA K KomnayHay
6.4.4.1 KomnayHg JosmkeH oTBevath criefyowmm TpeboBaHmaM:

a) uMeTb pabouyio TeMnepaTypy, onpeaesieHHy0 U3roToBUTENEM KoMMayHaa Unn o6opyaoBaHusi, kKoTopas AoSkHa ObiTb
He MeHee MaKcuUMmarbHOW TemMnepaTypbl MoGOro anemMeHTa B yCroBusX repmeTmsaumi.

Mpu TemnepaType anemMeHTa Bblle paboyern TemnepaTypbl kKOMNayHaa Heo6X0AMMO NokasaTb, YTO YKasaHHbIA NeMeHT
He NpuBeaeT K NoBpeXaeHUIo KoMMayHAa, KOTopoe Morno Gbl OTpULATENBHO NOBMUATL Ha BUA B3PbIBO3ALLMTLI;

0) maTepman komnayHaa OOIDKEH UMETb Mo MeHbllen mepe TO 3HadeHue CUT, koTopoe ykasaHo B Tabnuue 4, ecnu
Kakvme-nnmbo Hen3onMpoBaHHbIE TOKOMPOBOASLIME AeTanu BbICTYNalT M3 koMmnayHaa. Tonbko TBepAbli MaTtepuarn, Hanpumep
3MoKcMaHas cmMona, MOXeT UMETb OTKPbITYIO U He3aLLMLLEHHYO CBOOOAHYIO NOBEPXHOCTb, 06Pa3ytoLLy YacTb 0600YKK (CM.
pucyHok I.1). OH gormkeH oTBevatb TpeboBaHmnsm 10.10.1;

B) MMEeTb XOpolUMe aare3noHHble CBOMNCTBA KO BCEM TOKOMPOBOAALUMM AeTandm, afieMeHTaM BHYTPEHHEro MoHTaxa, 3a
NCKINo4YeHneM criyvyaen, Korga OHM pa3MeLleHbl B 000MoYKe M NONHOCTLIO 3anuUThl KOMMNayHOOM;

F) ObITb KJ'IaCCMd)MU,MPOBaH n3roTtoButTeneM KomnayHga c ykasaHmem HammeHoBaHUA U COCTaBa,

0) komriayHO He OO/KeH uMemb MPEeWwUH, My3blpbKos, Pacc/ioeHul, ebiChbinambCs, pacmpeckueamscsi ¢ medeHuem
8peMeHU U mepsimb C80UX C80LUICMS 80 8peMs IKCITyamauuu.

6.4.4.2 [na wckpoGesonacHOro 3anekTpoobopyaoBaHWs BCe Lenu, MNOACOEAMHEHHblE K 3anuTbiM TOKONPOBOASILLUM
aetansam un (Unu) anemeHTam u (UNn) HEM3oNMPOBaHHBLIM TOKONPOBOASALLMMW AeTansM, BbICTYNaoLWUM U3 KOMAayHaa, AOMKHbI
ObITb MckpobesonacHbiMW. [loBpexaeHUss BHYTPU KOMMNayHAa OOSMPKHbI Y4YUTbIBATLCS, HO BO3MOXHOCTb BOCMSaMeHeHMst
B3pbIBOOMACHOM CMEeCH BHYTPU KOMMNayHAaa He paccMaTpuBaeTcs.

6.4.4.3 Ecnu anekTpuyeckue uenu, NoACOEAMHEHHbIE K 3aNUTbIM TOKOMPOBOAALLMM YacTam 1 (Mnn) anemeHtTam u (unm)
HEN30NMMPOBaHHbLIM TOKOMPOBOASALIMMMK AeTansiM, BbICTYNalolWMM M3 KOMMayHAa, He SBNSTCS McKpobesonacHbIMW, OHU
OOJDKHBI MMETb B3pbIBO3aLNTY ApYyrux BuaoB B cootBeTcTBUM ¢ TOCT 30852.0.

6.4.4.4 MyuHumanbHas TOMLWMHA Crosi KOMMayHAa Haz BbICTYMaloWMMU TOKOBEAYLLMMKN YacTMKN 3neKTpoobopynoBaHust
OOSDKHA cocTaBnAaATb 1/2 pacCcTosiHusa OT NpuBEAEHHOro B nyHkTe 3 Tabnuubl 4, HO He MeHee 1 MM. YKasaHHas TomnlmHa
3anuBKM He TpebyeTcsl, ecnn anemMeHTbl BHYTPEHHEro MOHTaxa MOMeELLEeHbl B 00O0MOYKYy M3 WU30MSALMOHHOrO maTtepuana,
COOTBETCTBYHOLLErO NyHKTY 4 Tabnuupbl 4, a KOMNayH4 HaxoauTCs B HENOCPeACTBEHHOM KOHTaKTe CO CTeHKamMu 060noYku (CMm.
pucyHok IM.1).

6.4.4.5 JOnekTpuyeckas MPOYHOCTb M3OMALWUM, TEPMETU3NPOBAHHOM KOMMAyHAOM SMEKTPUYECKOW Lenu [JorbkHa
cooTBeTCTBOBaTh TpeboBaHuam 6.4.12.

6.4.4.2 MNoBpexaeHne 3anuToro UM repMeTUYHO 3aKpbITOrO 3NIEMEHTA, HanpyMMep NoNyrnpoBOAHMKA, KOTOPbIA BbINOMHEH
B COOTBETCTBMM C 7.1, OOQHaKO Ans KOTOPOro He M3BECTHbl BHYTPEHHWE 3a30pbl U PacCTOsHWSA 4epe3 3anuBKy, AOIDKHbI
paccMaTpuBaThbCs Kak 4MHUYHOE YUUThIBAEMOE NOBPEXAEHNE.

JononHuteneHble TpeboBaHWS NPpUBEAEHbI B MPUNOXeHUN .

6.4.5 nekTpuyecknin 3a3op Yepes TBEPAbIV 3MEKTPOM3ONALMOHHbIA MaTepuan

TBepablvi 3NEKTPOU3ONSALMOHHBIN MaTepuan (TBepaas M3omnsumsl) M3roTaBnvMBaloT METOAOM LUTaMMOBKU UMW OTIUBKU B
dopmMe, HO He 3anuBKOW. JnekTpudeckas MNPOYHOCTb TBEPOOW WU3oNAUMW OO0SPKHA COOoTBETCTBOBaTb 6.4.12, ecnu

3MEeKTPUYECKUI 3a30p YOOBMNETBOPSET TpeboBaHNAM Tabnuubl 4.

MpumeyvanHns
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1 Ecnu mnsonsuma msrotoeneHa uma OByX wnn bonee vacren ANEKTPON3ONALMOHHOIO MaTtepuarna, KOTopble HaaeXHOo
coenHEeHbl Mexay cobown, To TaKyto KOMMNO3UTHYIO N30NALUNI0 MOXXHO pacCcMaTpuBaTb Kak TBepaylto.

2 B Hactosiiem CTaHgapTe TBepgad usonauua - 3T0 U3oNAUMA 3aBOACKOro WU3rotToBlieHUA, Hanpumep nnacTtuHa,
M3roToBJieHHad 13 nNiacTn4eCcknx Macc Uinn CrloucTbIX NNacTnkos, NU30NALMOHHbIE pr6KM nnn n3onauna Ha nposogax.

3 lak 1 nogobHble NOKPLITUS HE CYMTAOT TBEPAOW U30NSLMEN.
6.4.6 CnoxHble pasaeneHus

6.4.6.1 Mpy KOMOUHMPOBAHHLIX 3MEKTPUYECKUX 3a30pax, Hampumep MO BO3OyXy W 4Yepe3 U30oNAuMo, UX CyMMapHoe
3HayeHune OOMKHO ObiTb ONpeaeneHo Ha OCHOBE BCEX COOTBETCTBYHLUMX pa3geneHuin B ogHow rpade Tabnuupbl 4 cornacHo
B.4.1.3. Hanpumep, npu 60 B:

3a30p (NYHKT 2) = 6-pasgeneHne Yyepes TBepAYH U3onaumio (NyHKT 4);
3a30p (NyHKT 2) = 3-pasgeneHne Yepes komnayHzg (nyHkT 3);

3KBMBASIEHTHbIN 3a30p = dhakTMdecknii 3asop + (3-n0boe AononHUTENbLHOE pasdeneHne vepes komnayHa) + (6-nioboe
OONONMHUTENbHOE pasfenexHne Yepes TBEPAYH U30NSALUI0).

6.4.6.2 JneKkTpnYeCcKnin 3a30p CHNTAOT HE MOBPEXKOAEMbIM, ECIIM OH HE HUXKE, YKa3aHHOro B Tabnuue 4.

6.4.6.3 JTtobown anekTpuyeckuin 3as3op, CoCcTaBnsaoWnn meHee 1/3 OT AaHHbIX Tabnuubl 4, NpU pacyeTe 3KBMBANEHTHOIO
3a30pa He y4MTbIBatoT.

6.4.7 MyTu yTeUKM No NOBEPXHOCTM 3MEKTPOU3ONALMOHHOIO MaTepuana

6.4.7.1 |_|yTb yTeYKM MO MOBEPXHOCTU INEKTPOUSONALUMOHHOINO MaTtepuana onpeaensioT WCXOAs W3  3HayeHun,
NPUBEOEHHbLIX B NyHKTE 5 Tabnuubl 4. CUT ANEKTPOU3ONALUMOHHOIO MaTtepuana AOJKeH COOTBEeTCTBOBATb 3HAYEHUAM,
yKasaHHbIM B MyHKTEe 7 Tabnuubl 4. MeTtoa N3MepeHna UM OUEHKU NMYyTU YyTeYKM Mo NMOBEPXHOCTU 3NIEKTPOU3ONTALUNOHHOIO
MaTepunana aofmkeH cooTBeTCcTBoBaTb NpUBeAeHHOMY Ha PUCYHKE 4,

6.4.7.2 3J'IeKTp0I/13OJ'|F|LI,MOHHbIe Jetanu, COoeUHEeHHble MOoCpPeaCcTBOM Khed, OO0SMKHbl UMETb U30NMpyloLlne CBOWCTBA,
3KBMBareHTHble CBOMCTBAM CMEXHOro matepuana.

6.4.7.3 TMyTb yTe4Ykn MoxeT 0O6pa3oBbIBATLCA M3 CINOXEHMS Gornee KOPOTKMX pacCTOsIHWIA, Hanpumep, Korga nyTu yTeyku
npepbiBalOTCA TOKONPOBOAAWMMY AeTansmu. Mpu 3TOM paccTosiHusi, cocTaBnsiiolme MeHee 1/3 OT COOTBETCTBYHOLLMX
3HaYeHWI, yKa3aHHbIX B MyHKTe 5 Tabnuupl 4, He y4UTBIBAIOT NpW NoBpexaeHusx. Ans HanpsbkeHun ce. 1575 B (amnnutyaHoe
3HayeHne) HeoBXOAMMO UCMONBb30BaTb U3ONSALMOHHYIO UMW 3a3EMITEHHYIO METaNIMYECKYH0 NEPErOpPOaKY, YOOBNETBOPSIOLLYO
TpeboBaHuam 6.4.1.

6.4.8 MyTu yTEUKM NO NOBEPXHOCTU, NMOKPLITON 3MEKTPOU3ONALMOHHBIM MaTepranom

6.4.8.1 Ins repmeTmsaumm NPOMEXYTKOB MeXady MPOBOAHMKAMMU U CaMUX MPOBOAHMKOB, C LiEMblo 3aluTbl UX OT BRarv u
MbiNW, OOSHKHbI WUCMOSIb30BaTbCA aAre3noHHble U BIIarocToVkue 3S1eKTPOM3OSALMOHHBIE COCTaBbl MOKPbLITUA. [oKpbITUE
JOIMKHO OblTb [JOCTATOMHO MPOYHLIM M MMETb XOpoluWe afre3voHHble CBOWCTBA K TOKOMPOBOASALIMM [eTansam U
M30NAUMOHHLIM MaTepuanam. [oKpbITUe, HAaHOCMMOE pacrbiieHneM, OOIHKHO UMeTb ABa cros. TpadapeTHyl Macky He
CUMTalOT TaKUM TMOKPbITUEM, HO MOTYyT paccMaTpuBaTb Kak OAMH M3 CIIOEB MOKPLITUS, €Cnu APYrol Crow, HaHocAT
pacnblfieHMeM, a Macka He MoBpexaaeTcs B npouecce navku. Mpy MCNonb3oBaHUM APYrMX METOAOB MOXHO HAHOCUTL TOMBKO
OZVH CIIOW NOKPbLITUA, HaNpUMep NorpykeHnem, BakyyMHON NPONUTKOM.

6.4.8.2 MeTof, MCMOMb30BaHHbLIA ANSA HaHECEHUS MOKPbITUA Ha nnaTty, OOMMKeH ObiTb ykasaH B CepTMdUKaLMOHHOWN
OOKymeHTauun. Ecnn  HensonvpoBaHHble TOKOMPOBOAsSUME [eTanu, Hanpumep COEeAMHEHWS W BbIBOAbI 3MEMEHTOB
BHYTPEHHEr0 MOHTaXxa, He BbICTYNaltT U3 MOKPLITUSA, TO ANMHY NYTU yTEYKN BbIBMPAOT UCXOAst U3 3HAYEHWI, NPUBEOEHHbIX B
nyHKTe 6 Tabnuubl 4. 3To AOMKHO ObITb Yka3aHO B AOKYMEHTaLUMUM U NOATBEPXKAEHO NPU NPOBEPKE.

6.4.8.3 Ecnn HensonupoBaHHblE NPOBOLHUKM UM TOKOMPOBOASLMNE AEeTanM BbICTynatT u3 nokpbitusi, CUT, yKasaHHbI B
NyHKTe 7 Tabnuubl 4, pacnpoCTPaHsItOT Ha U3OMSALMUIO U NMOKPbITHE.
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I'IlevleanlAe - MoHaTne nyTN YTEYKM noa nokpbiTUEM Obino pa3pa60TaHo 051 NAOCKNX NOBEPXHOCTEN, HANPUMeEP XXECTKUX
neyaTHbIX nnar. CyUJ,eCTBeHHbIe OTKIMOHEHWS OT rnepBoHavanbHOW CTPYKTYpPbl Tpe6yr0T cneynanbHOro pacCMoTpeHuA.

6.4.9 TpeboBaHMA K MOHTaXy NevaTHbIX nnat

6.4.9.1 KpenneHusi anemMeHmMo8 6HymMpeHHe20 MOHMmaxa Ha rnedamHoul rname OOSMKHbI 8bIMNOIHAMbBCA criocobamu,
UCKITIOYaoUWUMU  803MOXHOCMb  YMEHbWEHUST  3/IEKMPUYECKUX 3a30p08 USIU  3aMblKaHUl Mex0Oy afemMeHmamu U
obecnequsarowumu 0or1208€4HOCMb 8 YCII08USIX AKCMTyamauuu, Hanpumep rnadikol usiu ceapkod.

6.4.9.2 NeyvaTHasa nnata ¢ MckpobesonacHbIMK LLENAMN OOSMKHBI OTBEYaTb cneaylowmnm TpeboBaHnAM (CM. pUCYHOK 5):

a) ecnv Ha nedvaTHyl nfaTty HaHeCeHO MOKpbITUE B COOTBETCTBMM C 6.4.8, TpeboBanusa 6.4.3 n 6.4.7 OOMKHbI
NMPUMEHSTLCA TONBKO K HEU30MMPOBaHHLIM TOKONPOBOASALLMM YacTsM, KOTOPbIE BbICTYNAKT U3 MOKPLITUSI, BKIOYas, HanpuMmep:

- NeyaTHble NMPOBOAHUKY;

- cB0BOHYI0 NOBEPXHOCTb NEYaTHON MraTbl, KOTOpas NOKPbITa TOMbKO C O4HOW CTOPOHBI;

- HEU30NMPOBaHHbIE YaCTW 3NIEMEHTOB;

6) TpeboBaHusa 6.4.8 OOMKHbLI PacnpOCTPaHATLCA Ha AMEKTPUYECKMe Lenu WM 4acTu Lenen, a Takke Ha dremeHTbl
BHYTPEHHEro MOHTa)ka, ECInv NOKPbITUE 3aKpbiBaeT TOKOMOABOASLLNE BbIBOALI 3NEMEHTOB, MeCTa Nanku 1 NPOBOASILLNE YacTu
no6bIX 3NEMEHTOB.

6.4.9.3 NedamHble npo8OOHUKU UCKPObe30nacHbIX U 3MIEKMPUYECKU C853aHHbIX C HUMU UCKPOOMacHbIX uyernel OO/mKHbI
6bImb omOAeneHbl om neYyamHbiX MPOBOOHUKOB8 CUII08bIX 8HEWHUX yernel rne4amHbiM 3KpaHoOM wWupuHol He meHee 1,5 mm.
OkpaH BomkeH coeduHsambcst 1ubo ¢ 0bwuM MPO8oOOM 3r1eKmpuYecKol cucmemsl, U0 3a3eMIAMbCH.

6.4.9.4 [ymu ymedku u anekmpuyeckue 3a30pbl MexX0y UCKpobe3ornacHbIMU, C8S3aHHbIMU C HUMU UCKPOOMacHbIMU
uensamu u 3KkpaHoMm OOmMKHbI ydosrnemeopsims mpebogaHusimM mabnuusi 4, a Mexoy 3KpaHOM U CUSI08bIMU 8HELWHUMU Uernsimu
- mpebosaHusiM HOpMamueHOU OOKyMeHmauuu Ha fnedamHbie nnamsbl. Onekmpuyeckasi MPOYHOCMb U30NSAYUU Mexoy
9KpaHoM U cusnosol yenbto dormkHa ydosnemeopsime mpebosaHusam 6.4.12.

6.4.10 PasgeneHune 3a3eMneHHbIMU 3KpaHamm

Mpn uMcCnonb3oBaHWM  3a3eMIIEHHOrO  METasfIM4YEecKoro 3KkpaHa Mexay WCkpobesonacHbIMM UM UCKPOOMaCHbIMU
3MNEKTPUYECKUMU LIeNsMU 3KpaH 1 nioboe coeMHEHNE C HUM JOMKHbl ObITb paccuMTaHbl Ha MakCUMarnbHbIN OAUTENBHBIA TOK,
KOTOPbIA MOXET NpoTekaTb B COOTBETCTBUM C pa3genom 5. CoeanHeHWe, BbINOMHEHHOE C MOMOLLBID pa3bema Unm 3axuma,
OOJDKHO yaoBNneTBopsATh TpeboBaHusAM 6.6.

6.4.11 BHYTpEeHHASA NpOBOAKA U MOHTaX

6.4.11.1 Nsonauus, 3a MUCKMOYEeHNEM Nnaka M nofgoGHbIX MOKPLITUIA AN NPOBOAHWKOB BHYTPEHHEN MPOBOAKW, OOSMKHA
paccMmaTtpuBaTbCsa Kak TBepaas usonaums (cm. 6.4.5).

6.4.11.2 PasgeneHne mMexay NpOBOAHWKAMMW OOMKHO ONpedensTbCs CyMMOW paananbHOW TOSLWMHBI TBepAon M30Naumm
Ha NpoBoAax, NPONOXKEHHbIX B BUAE OTAENbHbIX MPOBOAOB MM CCHOPMUPOBAHHLIX B rpynny NpoBoAoB (KryTbl) Unu B kaGerne.

6.4.11.3 PacctosHua Mexagy npoBodaMmy UCKpPoOe3onacHoMm U WCKPOOMacHOW Lenem [OMKHO COOTBETCTBOBATb
3Ha4YeHMAM, YKka3aHHbIM B NyHKTe 4 Tabnuubl 4, ¢ yyeTom TpeboBaHuin 6.4.6, 3a NCKMNIOYEHNEM CrEaYOLLMX CIyYaeB:

- npoBoAa MCKp06e3OI'IaCHOl7I WITM UCKPOOMACHON Lienu 3akStoYeHbl B 3a3eMISIEHHbIN SKpaH;

- u3onsaumMs kun uckpobesonacHbIX Lenen YpoBHeER ia, ib, ic cnocobHa BblaepXaTb WCNbITaTeNbHOE HanpshkeHue
(adhdpektnBHOE) 2000 B nepemeHHOro Toka.

I'IlevleanlAe - OgHMM 13 meToaoB obecneyeHnst N3onsLmm, CnocobHoM BblAEepXaTb Takoe UCMNbiTaTelNlbHOE HanpsXxeHue,
SBSETCA UCMNOSIb30BaHNE JOMNOSTHUTENBHON U30MSALNOHHON pr6Kl/1.
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6.4.11.4 [Qna HaseecHo20 MOHMa)ka 6Hympu 3arnekmpoobopydoeaHusi ¢ uUcKpobe3onacHbIMU Uernsamu OO/KHbI
NPUMEHSMbCA  U30/1UpO8aHHbIe MeOHbIE OOHOXUMbHbIE rposoda cedyeHuem He wMeHee 0,03 mm2. [IpumeHeHue
MHO20XUJTbHbLIX P080008 A0MyCmMUMO, eC/U pomekarowul no npo8oOHUKY MOK He Mpesbiuaem HOMUHAaIbHO20 3HaYeHUs,
yKasaHHo20 u3zomosumenem posoda. 3mo mpebosaHue He pacrpocmpaHsiemcsi Ha MOHMaXHbie Mposoda
UCKpobe3onacHbix uenet, pacrosioXeHHbIX 8Hympu arekmpoobopydosaHusi, cHabxXeHHO20 83pbieo3awumoli dpyaux eudos
no FOCT 30852.0%, unu anekmpoobopydosaHusi, yCmaHO8/IEHHO20 8HE 83PbIB00NACHOL 30HHbI.

* B opurMHane HavMMeHoBaHWe W 06Go3HayeHue cTaHaapTa BblAeNeHo KypcvBoMm. - MpumevaHue uarotoButens Gasbl
JAaHHbIX.

6.4.11.5 CoeduHeHusi anemeHmos uckpobesonacHoU uernu eHympu 35eKkmpoobopydoeaHusi GO/KHbLI 8bIMOMIHIMbCS
criocobamu, obecriequsarouumu 00/1208€4HOCMb 8 YC/I08USIX 3KCrlyamayuu, Harnpumep nadkod unu ceapkol. KpenneHue

a51IeMeHMo8 QOJIKHO UCKITHoYamb 803MOXHOCMb YMeHbWeHUA 351eKmpu4ecKux 3a3opoe usiu 3amblKkaHus Me)Kdy HUMU.

6.4.11.6 Pes3bbosble CcOEOUHEHUsI 371IeMeHmo8 3r1ekmpoobopydosaHusi OO0/MKHbI  bbimb  npedoxpaHeHbl om
CaMoOmeUHYUBaHUSI.

6.4.11.7 Mecma ceapku u nalku eHympu a51ekmpoobopydosaHusi AO/KHbLI MOKPbI8AMbCS U3O0SSUUOHHbLIM JTaKOM.

6.4.12 NcnblTaHnsa Ha 9NeKTPUYECKYIO NPOYHOCTb

6.4.12.1 VN3onaums mexay Mckpobe3onacHOM Lenbio MU KOPNycoM UIM 3a3eMIEeHHbIMU 4acTsiMU 3MekTpoobopyaoBaHus
OOIMKHa BblAEPXMBATb UCMbITaTENbHOE HanpshkeHue (3P dEKTUBHOE) NEPEMEHHOrO TOKa, paBHOE YABOEHHOMY HOMUHANbHOMY
HanpsKeHNo NckpobesonacHowm Lenu, Ho He meHee 500 B.

6.4.12.2 TOK BO BPEMSI UCMbITAHMS HE OOMMKEH NMpeBbiwaTh 3HaYeHns 5 MA (addekTMBHOE).

6.4.12.3 N3onaums mexay:

a) Nckpobe3onacHoM 1 MCKPOOMACHOM LiENbHO,

6) uckpobesonacHou u cunioeoli BHeWHeU U€ernbo ¢ HOMUHalIbHbIM HanpsixeHuem 0o 250 B,

8) uckpoornacHoU uernbio, eallb8aHUYECKU C853aHHOU C UCKpobe3onacHoU, u cunnosoll 8HewHel Uernbo ¢ HOMUHallbHbIM
HanpsixeHuem 0o 250 B

OOJDKHA BbIAEPXMBATL UCMbITaTENbHOE HanpsikeHne (adpdekTnBHOE) NepeMeHHOro Toka, pasHoe (2 U + 1000) B, Ho He
meHee 1500 B, rge U - cymma LeNCTBYIOLNX 3HAYEHUIN HANPS>)KeHUN COOTBETCTBYIOLLNX INIEKTPUHECKNX Lienen.

6.4.12.4 VickpobesonacHble Lenu, aNeKTpU4eckn He CBsi3aHHble Mexay COoOOoN, OOMMKHbI BblAEpKMBATb UCMbITaTENbHOE
HanpsbkeHne (3pekTMBHOE) NEPEMEHHOrO ToKa, paBHoe 2U, HO He meHee 500 B, roe U - cymma OeNCTBYHOLWMUX 3HAYEHWI
HanpsPKeHU NCKpobesonacHbIX Lienen.

6.4.12.5 Uzonayus mexay:

a) uckpobesonacHoU U cuioeoli BHeWHeU Uernbio ¢ HOMUHallbHbIM HanpsixeHuem ce. 250 B,

6) uckpoonacHol, 2aflb8aHUYeCKU C8s13aHHOU C UCKpobe3onacHol, U cusioeol 8HewHel Uernbo ¢ HOMUHarbHbIM
HanpsikeHuem ce. 250 B OdomkHa ebidepxxugsamb UCMbimamesibHoe HanpsikeHue (3¢hghbekmusHoe) nepemMeHHo20 MmokKa,
pasHoe (2U + 1000) B, Ho He meHee 2000 B, ede U - delicmesytoujue 3Ha4eHUe HanpsikeHUsl cuioeol yenu.

6.4.12.6 MeTogumka ucnbiTaHnui gormkHa cootBeTcTBoBaTh 10.6.

6.4.13 Pene

6.4.13.1 KoHTakTbl pene, npeaHasHa4YeHHble 41 KOMMyTauun B UCKpOOe30onacHbIX M MCKPOOMACHbIX LiensiX, AOMKHbI ObITb
pasfeneHbl N30NUPYIOLLEA UM 3a3eMIIEHHOW MeTanfIM4eckon neperoponkon, BbINOSIHEHHOW B cCOOTBeTCTBUMM C 6.4.1, B

JorionHeHne K Tabnuue 4.

6.4.13.2 B HOpMarnbHOM peXMMe HOMMHAambHbIE 3HAYEHUS TOKA UM HaMPSKEHMs1 Ha KOHTaKTax pene, obmMoTka KOTOpOM
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BKMOYeHa B Mckpobe3onacHylo Lenb, He OOMKHbl NPeBbIllaTh YKa3aHHbIX WU3roTOBMTENEM, a KOHTaKTbl perle He OOMMKHbI
KOMMYTMpOBaTb Ha OTKMoYeHne Gonee 5 A adpdpektuBHoro toka mnm 250 B adpdekTnBHOro HanpsbkeHus, mnm 100 B-A
MOLLHOCTWN. Ecnn 3HayeHnsi, KOMMyTUpyeMble KOHTakTamu, He npesbiwatoT 10 A nnn 500 B-A, paccTostHua nyTen yTeyku m
3MNEKTPUYECKUX 3a30POB 13 Tabnuubl 4 [OMKHbI ObiTb YOBOEHDI.

6.4.13.3 lNpn Gonee BLICOKMX 3HAYEHUSAX TOKA M HanpsbhkeHust MckpobesonacHble M MCKpoonacHble Lenu MoryT ObiTb
NOOKMIOYEHbl K OAHOMY perne, KOHTaKTbl KOTOPOro pasfefieHbl 3a3eMIEeHHOW MeTamnnuMyeckon WnvM  M3OMsILMOHHOW
neperopoakon B cooTBeTCTBMU C 6.4.1. Pasamepbl neperopodkn OOMKHbI YYUTbIBATbL MOHM3AUMIO Npu paboTe pene: B Takux
crydasx aAnvHa nyTu yTedkn U anekTpuyeckme 3a3opbl JOMKHb! ObiTe Gonblle NpuBeAeHHbIX B Tabnuue 4.

6.4.13.4 TpebosaHusi K nMymsM ymedyku U 3/1eKMPUYECKUM 3a3opam 6Hympu OBOSIOHKU 2epMemu3upyemMbix perie He
peanameHmMuUpPymcs.

6.5 3awmTa OT NepeMeHbl NONSAPHOCTH

B VICKpO6e3OI'|aCHOM SJ'IeKTpOO60py,D,OBaHMVI AoimkHa OblTb obecneveHa 3awmTa OT U3MEHEHMS NONAPHOCTU. Onsa aton
uenn gonyckaeTca ncnonb3oBaHne oaHoro anoaa.

6.6 3azemnsiowme NPOBOAHUKU, pa3beMbl U 3aXKUMbI

6.6.1 B cnyyasx, korga 3asemrieHve HeobxoouMmo Ans obecnedeHus Buaa B3pbIBO3ALUTHLI, Hanpumep OOOMOoYeK,
NPOBOAOB, MeTanfMYecKkMX 3KpaHOB, MPOBOAHMKOB NeYyaTHbIX NnaT, KOHTAKTOB LUTEMNCENbHbIX coeanHuTenen n b6apbepos
Ge3onacHoCTM Ha [guodax, nnowadb MonepeyHoro CevYeHuss MNpPOBOAOB, COEOUHUTENbHbIX YCTPOMCTB U 3aXKMMOB,
ncrnonb3yeMblX s 3TON Lenu, OoSKHa ObiTb paccuMTaHa Ha AnuTenbHOe BO3AENCTBME MaKCMMarbHO BO3MOXHOIO Toka No
YCNOBUSIM, Yka3aHHbIM B pasgene 5. OneMeHTbl OSKHbI Takke oTBeYaTb TpeboBaHusMm pasgena 7.
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6.6.2 Ecnu pasbem COoepXUT 3a3eMreHHbIE LLENV 1 BUA B3pbIBO3ALLUTLI 3aBUCUT OT 3a3eMIIEHNs LIeNW, pa3beM JOMKEH BKIOYaTb HE MEHeEe TPeX HE3ABUCHMMbIX 3a3EMMAIOLLNX
NPOBOOHUKOB 45151 UCKpobe3onacHbIX Lenen YpoBHS ja U He MeHee OBYX 3a3eMNsALMX NPOBOAHMKOB AN MCKpobGe3onacHbix Lenen ypoBHen ib u ic (cMm. pucyHok 2). 3asemnsaowme
NPOBOAHMKM LOIMKHbI ObITb COefMHeHbl napannensHo. Ecnv pazbeM MoXeT ObiTb OTCOEAMHEH MOA, YoM, AOMMkHblI ObiTb NPEAYCMOTPEHbI MEpPbI, WCKIYaloLWmMe paspbiB Lenm
3a3eMIIeHNs] paHee OTKIIOYEHUsT OCTalnbHbIX Lenen.

— —_ ]
1D
i | |
L N J
a) Tpl/l He3aBUCUMbIX cCOeaUHUTETbHbIX 6) Tpl/l 3aBNCUMbIX COeUHUTENbHbIX 3rIeMeHTa
3NemMeHTa
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PMcyHOK 2- anMepr ABTOHOMHbIX N HEaBTOHOMHbIX COeANHUTESIbHbIX 3J1IEMEHTOB

6.6.3 3axumbl O0/MKHbI OblTb 3aLMLLEHBI OT CaMOOTBUHYMBAHUSA, U WX KOHCTPYKUMA OO0JIKHa WCKN4aTb CMelleHne
nogkn4vyaemMblX NpoBOAHUKOB. Hagnexalumin KOHTakT gomkeH 6biTb obecneyeH 6e3 pas3pyLlleHnda nposBogHUKOB, B TOM 4YUCIe
n Ana MHOroXXmnbHOro nposopga. KoHTakT B 3aXknumax He OOSIKEH HapywaTbCA Npu N3AMeHEHUAX TeMnepaTypbl B HOPMaribHbIX
ycnoBsuax pa6OTbI. 3axnmel, npegHasHa4yeHHble Ond noacoeguHeHUA MHOTOXWIbHbIX MPOBOAHWMKOB, AOJTKHbI coAepXXaTb
YyNpyrum npoMeXKyTOYHbIN SNEMEHT, UCKITHYaloLWUN NoBpeXaeHNs] NPOBOAHUNKOB. 3axnmbl ans NpPoOBOAHUKOB Ce4YEeHNEM MeHee
4 MM2 gOMmKHbI BbiTb paccynTaHbl Ha NOAKMYEHME NMPOBOAHMKOB C MEHbLUEN NIOoWaablo CeYEHMS.

6.6.4 Hegonyctumo crniegyioulee:
a) NCMnosb3oBaThb 3aXXKMMbl C OCTPbIMU KPOMKaMM, KOTOPbIE MOTYT NOBPEANTb NPOBOAHNKM;

6) wucnonb3oBaTb 3aXWMbl, KOTOpble MNpW HOPManbHOM 3aTArMBaHUM MOryT BpalaTbCsl, CKPy4MBaTbCH UNn
nedopmMmnpoBaThCs;

B) MCMOMNb30BaTh U3ONALMOHHbIE MaTepuarbl, NnepefatoLlime KOHTakTHOe AaBreHune.
6.7 FepmeTn3auma, ucnonb3yemas AnA NpegoTBpalleHMsa JOCTyna B3pbiIBOONAaCcCHOW cMecH

6.7.1 KomnayHa, npMMeHsiemMbln Ana npegoTBpalleHnst 4OCTyna B3pbIBOOMACHON CMECU K 3rieMeHTaM uckpobesonacHbIxX
uenen, Hanpumep K NpeaoXpaHUTENsM, MNbe303NEKTPUYECKMM YCTPOWCTBAM C WUX OrpaHUYUTENbHBIMUA 3reMeHTaMu U’
HaKonuTENbHbIM YCTPONCTBAM C UX OrPaHUYUTENBHLIMW 3NEMEHTaMK, A0IMKEH oTBeYaTb TpeboBaHuam 6.4.4.

6.7.2 Ecnn nokpbITMe KOMNayHOAOM MCMONb3YIOT A5 YMEHbLUEHMST BOCMNNaMEHSsoLWeNn CnoCoOGHOCTU HarpeThiX 3NIEMEHTOB,
HanpuMmep AMOAO0B N PE3UCTOPOB, OOBEM U TOMLLMHA CNOS 3aNMBOYHOIO KOMNayHAa AOMKHbI BbIBpaTbCs U3 YCMNOBMsI, YTOObI
MakcMMarbHas TemnepaTypa Ha MOBEPXHOCTM KOMMayHAa C y4eTOM TemnepaTtypbl OKpyXalollen cpefbl He npeBblllana
TemnepaTypHOro Kracca 3reKkTpoobopyaoBaHUS.
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1 - waccew;
2 - Harpyska; 3 - uckpoonacHas Lenb, 3agaHHas U, ; 4 - YacTb uckpobesonacHou Lenu, He saBnsatoLascs nckpobesonacHon; 5
- NckpobesonacHas Lenb; * - pacCTOsHUS pa3feneHnsi, B OTHOLLEHUN KOTOPbIX NpumeHsieTcs Tabnuua 4

PucyHok 3 - PasgeneHune anekTponpoBoadaLLmx getanemn
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f - onuHa nyTn yteukn; M - metann; | - n3onsaumMoHHbIN MaTepuan; 1 - NpukneeHHas neperopoaka; 2 - LeHTpanbHas
MeTannmMyeckas 4acTb, He NMOAKIIOYEHa K UCTOYHMKY HanpsbkeHus; 3 - He NpUKNeeHHas neperopoaka; Boicota
pasgenutensHoro yrnyoneHums 6onble D

PucyHok 4 - OnpegeneHune nyTu yTeykn (B Bo3ayxe)

6.4.8 643,647

a) Mnata ¢ YacTUYHbIM MOKPLITUEM
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BbiBoAbI pe3ucTopa He repMeTM3npoBaHbl B Npeaenax noKpbITUs, MO3TOMY A11s1 BCEX pa3MepoB OTMEUYEHHbIX 3HAKOM *,
npuMeHnMbl TpeboBaHus 6.4.3 1 6.4.7

0) MNnaTta ¢ navikon BbICTYNaKLLUX BbIBOAOB PE3NCTOPOB

643,647 6438

c¢) MNnaTta ¢ nankon odpe3aHHbIX MU NOAOMHYThIX BbIBOAOB PE3NCTOPOB
MpumeyaHne - TonwmHa NOKPLITUSA AaHa He B Maclutabe

PucyHok 5 - [InnHa nyTn yTeykun 1 3a3opbl Ha NeYyaTHbIX nnatax

7 TPEBOBAHUA K SNIEMEHTAM, OT KOTOPbIX 3ABUCUT UICKPOBE3OIMNMACHOCTb

7.1 Harpy3ka MCKpPO3aWUTHbIX 3/IEMEHTOB

7.1.1 Kak B HopMmarnbHbIX, Tak 1 B aBapuiHbIX pexuMax paboTbl, ykaszaHHbIX B pasaene 5, niobble a1eMeHTbl, OT KOTOPbIX
3aBUCUT BX[ B3PbIBO3aLLUTLI, KPOME TakMX YCTPOMCTB, Kak TpaHcopMaTopbl, NpedoXpaHuTeny, TepMonpeaoxpaHuTenu, pene
W BbIKNOYaTENN, AOMKHbI ObITb HarpykeHbl He Gornee 4yeM Ha 2/3 om HOMUHaIbHbIX 3HaYeHuUl Mmoka, HarnpskeHus U
MOWHOCMU, C Yy4eTOM YCMOBUS MOHTaxa ¥ pabodyero guanasoHa Temnepatyp. OTM HOMUHAsbHblE 3HAYEeHUS] AOMKHbI ObiTh
yKasaHbl U3rOTOBUTENEM 3/1IEMEHTOB.

MpumeyaHue - TpaHcdopMaTopbl, NPeaoXpaHUTENN, TEPMONPeAOXPaHUTENN, pene W BbIKMYaTenu AOoMkKHbI paboTaTb
Npv HOMUHamNbLHOM Harpyske, obecneymBatoLein X HopMasibHoe (YHKLVMOHPOBaHUeE.

7.1.2 OueHky napameTpoB 311IEMEHTOB HEOOXOAMMO NPOBOAUTL C Y4ETOM UX AOMYCTUMbIX OTKIIOHEHUA OT HOMUHAIbHbIX
3HayYeHWI, ykasaHHbIX U3rotosutenem. Hanpumep, ctabunuTpoH, ANg KOTOporo nsrotosutens ykasan napameTpbl 10 B +10%
npu 40 °C, gomKeH paccMaTpuBaTbCs Kak YCTPOMCTBO Ha HanpsxeHne 11 B npu Temnepatype He 6onee 40 °C.

7.1.3 Tlpn oueHke napamMeTpoB 3NEMEHTOB HeOOXOAMMO YuuTbiBaTb BAWSIHUE YCNOBUA MOHTaxa W KonebaHuin
TemnepaTypbl OKpYXalollen cpefpbl, ykadaHHbIX W3roTOBUTENEM 3MnekTpoobopyaoBaHUsi, a Takke BO3MOXHbLIE MPU 3TOM
OTKIOHEHUS NapamMeTpoB 3remMeHTOoB. Hanpumep, Ans nonynpoBOAHWKa pacceMBaemasi MOLLHOCTb HEe [JOIkHa MpeBbiwaTh
2/3 3HayeHus1 MOLLHOCTW, KOTopasi onpedensieT MakcuManbHO OOMyCTUMYK TemnepaTypy nepexofa B AaHHbIX YCIOBUSIX
MOHTaxa.

7.2 BHyTpeHHUe coeauHUTErNbHbIE YCTPOCTBA, pa3beMbl NNaT U 37IeMEHTOB
7.2.1 CoeguHuTenu [OSkHbI ObiTb CKOHCTPYMpPOBaHbl TakuM 06Gpa3oM, 4ToGbl WCKMoyanacb BO3MOXHOCTb WX

HenpaBuIibHOro coeanHeHusa nnun B3anmMmo3amMeHAEeMOCTHU ¢ Apyrumu coeanHuTenamu, YCTaHOBJ1I€HHbIMU B
SJ'IeKTpOOGOpyD,OBaHVIM, nm6o VID,eHTVI(bVIU,VIDOBaHbI Taknum o6pa30M, YTOObI HenpaBuiibHOeE coeaunHeHune cTajio o4eBUOHbIM.
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Ecnn Bug B3pblBO3aLWNTbl 3aBUCUT OT COedUHEHUA, TO BbICOKOE MepexoaHoe conpoTuBieHne Wwnn 06prB uenn B
coegnHuTene B COOTBETCTBUN C Tpe6OBaHMF|MM pasgena 5 JoImKHbl CHUTATLCS YYUTbIBAaEMbIM MOBPEXOEHNEM.

7.2.2 CoepguHuTenNb, Yepes KOTOPbIA NPOXOAMUT Lemnb 3a3eMIeHns, 4OMMKeH BbiTb CKOHCTPYMPOBaH B COOTBETCTBUU C 6.6,
€CInn BUA B3PbIBO3ALLUTLI 3aBUCUT OT CONPOTUBNEHUS LIENW 3a3eMITEHNSI.

7.2.3 B coeduHumernsix, He coldepxkawjux cunosbix yenedt, dornyckaemcs npedycmampusamsb 3a3eMIeHHbIe wmugmabi U
eHe30a Ons pasderieHusi mokogedywjux yacmel, K KOmopbIM MOOKOYEeHb! UCKpobe3ornacHble U UCKpooracHble ueru, a
makxe uckpobesonacHbie uenu, He ces3aHHble Mex0y cobol. [lymu yme4ku U 3feKmpuyYyeckue 3a30pbl Mexoy
3a3eMIIeHHbIMU U MOKO8EOYWUMU Yacmsamu pa3bema, K KOmopbiM MOOK/IIOHEeHb! UCKPOOMacHbIe Uenu, 8 3moM crlyyae He
peanameHmupytomcs, Mex0y ocmarsibHbIMU Uensamu OHU QO/KHbI ydosrnemeopsame mpebosaHusim mabnuubi 4.

7.3 NMpepoxpaHurtenu

7.3.1 [Ons sawuTtbl 3MEMeHTOB OT MNeperpy3ok MOryT WCMonb3oBaTbCsl NPEAOXPaHUTENW W MNpeaoxpaHnuTenbHble
YCTPOWACTBa, NPU 3TOM CriedyeT UCXOAUTb U3 TOro, YTO 3HAYEHWEe ANWUTESIbHO NpoTeKaloLlero Yepes npeaoxpaHnTent Toka
coctasnset 1,7 /.

7.3.2 Bpemsi-TOKOBbIE XapakTepUCTUMKM NpedoxpaHuTenen n npefoxpaHuTesnbHbIX YCTPOWCTB AO0SMKHbI FrapaHTUpoBaTh,
YTO MOLLHOCTb, paccemBaemasi Ha HernoBpeXAaeMbIX dMNEeMeHTax, He MpeBbilaeT 2/3 MakCcuManbHO AOMNYCTUMbIX 3HAYEHWUI
ONS 3aaHHON TemnepaTypbl OKpYXXatoLLen cpefibl B HOPMarbHOM 1 aBapuAHOM pexumax paboTbl 3nekTpoobopyaoBaHus.

Mpumevanne - Ecnu wmsrotoButenem He ykasaHbl BPEMS-TOKOBblE XapaKTEPUCTUKU npefoxpaHuTensi, Heobxooumo
NpoBECTU TUMOBble UCMbITaHUss B cooTBeTcTBUM ¢ 10.12 He MeHee 4eMm Ha 10 obGpasuax. OTO MCMbITaHWE MNOKa3biBaeT
CcnocobHOCTL 3alluLLaeMoro afnemMeHTa BbigepxaTb 1,5-kpaTHyto Harpy3ky nioboro nepexogHoro npolecca, KoTopblii MOXET
UMeTb MecTo, ecnn U,, NPUNOXeHO Yepes npefoxpaHnTenb.

7.3.3 I'IpenoxpaHVlTenM, pa3mMellaemMble BO B3PbIBOOMACHbLIX 30HAX, OOJKHbI ObITb 3almLLeHbl B COOTBETCTBMM C 6.7.

7.3.4 I'IpM repmMeTmnsaumm npegoxpaHutend 3anmMBOYHbIN KOMMayH4 HEe OOJDKEeH NPOHMKAaTb BHYTPb NMpenoxpaHutend, 4To
AOJTXHO ObITb npoBepeHo UCMNbITaHNAMN Ha o6pa3u,ax, NN N3rotoBuUTENb OOJMKEH rapaHTupoBaTb BO3SMOXXHOCTb €ro 3arfimuBKku.
B NPOTMBHOM Clly4ae npenoxpaHuTternb OOJIKEeH repMeTn3npoBaTbCd 4O repmMmeTmu3alnm SHeKTpOOGOpyﬂOBaHMﬂ.

7.3.5 I'Ipe,qoxpaHMTenVl, ncnosnbdyemble OnA 3alnTbl 3J1IEMEeHTOB, MOIyT 3aMEeHATbCA TOJIbKO MOocCrie OTKPbIBAHUA
obonoykn eneKTpoo6opynoaaHv|9|. Ha npegoxpaHutene unun BONU3N Hero JOMKHbI ObITb HAHECEHbLI €ro TUM U HOMWHAmbHbIN
TOK, a TaKkxke gpyrme xapaktepucTtmkm, umerLwine 3Ha4eHne and obecneyeHus VICKpO6e3OI'IaCHOCTVI.

7.3.6 lNpegoxpaHuTenu [OOSMKHbI MMETb HOMMHAmbHOe HanpsbkeHue He medee U, (unu U;, B uckpobesonacHom
anekTpoobopyaoBaHUM UM uUensx), npu atom TpeboBaHua Tabnuubl 4 Ha HUMX He pacnpocTpaHaTca. KoHcTpyupoBaHue
npegoxpaHuTenen n nx gepxarenen MoXeT OCYLLECTBNATLCSA NO O6LLENPOMBILLNEHHBIM CTaHA4apTaMm, a cnocod MX MOHTaxa
He OO0SMKeH yMeHbLlaTh 3a30pbl, NyTU YTEYKN N pa3geneHus, obpasyemble NpeaoxpaHUTENEM 1 ero aepaTenem.

MpumeyaHne - [onyckaeTcs Mcnonb3oBaHue MuKponpegoxpaHuTenen, cootsetcTBytowmux [OCT IEC 60127-1*, TOCT
30798**, TOCT 30799***.

*

Ha Tepputopun Poccuiickon ®epepaunmn penicteyet TOCT P M3K 60127-1-2005 "MuHuaTiOpHble nnaBkue
npegoxpanutenu. Yactb 1. TepMuHOnorma Ans MUHWATIOPHBLIX MNNaBKUX npegoxpaHutene un obuwme TpeboBaHua K
MUHUATIOPHbLIM NSIAaBKMM BCTaBkaM".

** Ha Tepputopumn Poccuickon depepaummn gencteyet _TOCT P MOK 60127-2-2010 "lMpeaoxpaHuTenu MUHUATIOPHbIE
nnaskue. YacTb 2. TpybyaTble nnaBkne BCTaBkM".

*** Ha Tepputopun Poccuinckon ®epepaumn gencrsyetr [OCT P MOK 60127-3-2010 "lNMpeaoxpaHuTenu MUHUATIOPHbIE
nnaskue. Yactb 3. CybMmnHMaTIOpHbIE NNaBkMe BCTaBKN".

7.3.7 TpepoxpaHnTenu OOmMKHbI pa3pbiBaTh Lienb NPy NPOTEKaHWM MO HeW MakCUManbHO BO3MOXHOMO Toka. [ina cuctem
anekTpocHabxeHus ¢ HanpshxkeHnem o 250 B nepeMeHHOro Toka MakcMmarnbHbIA BO3MOXHbBIA TOK MPUHMMalOT paBHbIM 1500
A. lMpepbiBatowyto cnocobHoCTb NpegoxpaHuTens onpegenstoT B cootseTcTBuu ¢ FOCT IEC 60127-1%, TOCT 30798**, TOCT
30799*** unn aHanorM4yHbLIM CTaH4APTOM.
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*

Ha Tepputopun Poccuiickon ®epepaunmn pericteyet TOCT P M3K 60127-1-2005 "MuHuMaTiOpHbIE nNnaBkue
npegoxpaHutenu. Yactb 1. TepMuHOMorvs Ans MUHUATIOPHBLIX MNaBKMX MpefoxpaHuTenei u obuwime TpeboBaHMs K
MWHWATIOPHBIM MNS1IaBKUM BCTaBkam".

** Ha Tepputopun Poccuiickon ®epepaumn gencteyet TOCT P MOK 60127-2-2010 "lMpeaoxpaHUTenu MUHUATIOPHbIE
nnaskue. YacTb 2. TpybuaTble nnaBkue BCTaBku".

*** Ha tepputopumn Poccunckon depepaumm gencteyet TOCT P M3K 60127-3-2010 "lMpeaoxpaHUTenn MUHUATIOPHbIE
nnaskue. Yactb 3. CyOMUHMaTIOpHLIE NNaBKMe BCTaBKK".

I'IlevleanlAe -B HEKOTOpPbIX YCTaHOBKax MOryT BO3HWKaATb bonee BbLICOKME TOKM, HanpumMmep npu bonee BbICOKMX
HanpsXXeHnax.

7.3.8 Ana orpaHn4eHns MakcumarnbHOro Toka [0 3Ha4YeHusi, COOTBETCTBYIOLLIEro HOMUHaNbHON PaspbiBHON CMOCOGHOCTH
NpeaoXpaHUTENs, MOXET WUCMOb30BaTbCA TOKOOrPaHWYUTENBHOE YCTPONCTBO, KOTOPOE AOMKHO ObiTb HE NoBpexaaeMbiM B
COOTBETCTBUM C 7, @ €ro HOMUHaIbHbIE 3HaYeHNs JOIHKHbI ObITh PaBHbI:

- HOMUHanbHbIN Tok: 1,5:1,7:/;

- HOMUHanbHoe HanpshxeHue: U, umm U;;

- HOMUHanbHas MoLHOCTb: 1,5-(1,7-1 )2 X conpoTUBNEHNE OrPaHNYUTENTbLHOIO YCTPONCTBA.
I

Mpumevanune - [onyckaemcs ucrionb3ogamb npedoxpaHumenu, omeedarouwue mpebosaHusm IOCT IEC 60127-1*1),
FOCT 30798**1y, TOCT 30799***1}. [pu 3mMOM HOMUHaJIbHbIE 3HAYEeHUS MOKOO2PaHU4UMesibHo20 pesucmopa OO/KHbI
6bimb He MeHee: mok - 1,5:1,7:1,, HanpsikeHue - U, unu U; mowHocms - 1,5(1,7:1,)2:R,, ede R, - conpomusneHue
pe3ucmopa.

*

Ha Ttepputopumn Poccuitickon ®Pepepaummn pencteyet [OCT P MOK 60127-1-2005 "MwuHuaTiopHble nnaskue
npegoxpanutenu. Yacte 1. TepmuHOnorMs ANs MUHUATIOPHBIX MNNaBKWX nNpegoxpaHutenen u oblme TpeboBaHUs K
MUWHMaTIOPHBIM MIaBKUM BCTaBkam".

** Ha tepputopun Poccuickon ®enepaumm gencteyet FTOCT P MOK 60127-2-2010 "lMpeaoxpaHuTenu MUHUATIOPHbIE
nnaskue. YacTb 2. TpybyaTble nnaBkue BCTaBkM".

*** Ha Tepputopun Poccuinckon ®epepaumn gencrsyetr FOCT P MOK 60127-3-2010 "lMpeaoxpaHuTenu MUHUATIOPHbIE
nnaskue. Yactb 3. CybMmnHMaTIOpHbIE NNaBkMe BCTaBKN".

B opurnHane HammeHoBaHuMe U obo3HauyeHune CTaHOapTa BblAenneHO KypCuBOM. - an/IMe‘-IaHI/Ie marotosutensa 6asbl
OaHHbIX.

B cnyyae, ecniu spemsi-mokosas xapakmepucmuka He coomeemcmeayem [OCT IEC 60127-1*1), FOCT 30798**1), TOCT
30799***1y, mo no npusedeHHOU 8 MEeXHUYECKUX yCrosusix Ha npedoxpaHumesb xapakmepucmuke ebibuparom 7-10
3Had4eHUl moka, rpu KomophbIX 8bIYUCIISIOM MOWHOCMb pacCcessHUsI Ha ogpaHudumersisHoM peaucmope o ¢gpopmyne N = 1,51
2:Ry-t, ecnu epems cpabambieaHusi npedoxpaHumens t < 1c, unu no copmyne N = 1,512-R,, ecnu tz1c.

TokoozpaHu4umernbHbIl pe3ucmop 8 briI0Ke UCKpOo3auumal, 8K/THOHEHHbIU rnocriedogsameribHO ¢ ripedoxpaHumersniemM, OO/KeH
umMmems HauboIbWYH U3 MosTyYeHHbIX 3Ha4YeHUl MOUHOCMb PacCesiHUS.

*

Ha Ttepputopun Poccuiickon ®epepaunmn pericteyet TOCT P M3K 60127-1-2005 "MuHuMaTIOpHblE nNnaBkue
npegoxpaHutenu. Yactb 1. TepMMHOMorvs Ans MWHUATIOPHBLIX MNaBKMX MpefoxpaHuTenei u obuwime TpeboBaHMs K
MWHWATIOPHBIM MN1IaBKUM BCTaBkam".

** Ha Tepputopun Poccuiickon ®epepaumn genicteyet TOCT P MOK 60127-2-2010 "lMpeaoxpaHUTenu MUHUATIOPHbIE
nnaskue. YacTb 2. TpybuaTble nnaBkue BCTaBkn".

*** Ha Tepputopumn Poccunckon ®epepauunn gencteyetr MOCT P MOK 60127-3-2010 "lMpeaoxpaHUTenn MUHUATIOPHbIE
nnaskue. Yactb 3. CybMUHUaTIOpHbIE NNaBKNUEe BCTaBKK".
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1) B opurMHane HavMeHoBaHWe U 0603Ha4YeHWe cTaHaapTa BbloeneHo KypcuBoM. - [MpumedaHue usrotoBuTensa 6asbl
OaHHbIX.

7.4 OgHopa3soBble U Nepe3apsXXaemble 35ieMeHTbl U 6aTapen
7.4.1 O6bwwme TpeboBaHus

OnemeHTbl 1 6aTapen He OOSMKHbI B3PbIBATbCS MPU 3akopadvBaHUM UNKN 3apsigke obOpaTHOM MONSIPHOCTLIO (C y4eToM
TpeboBaHuin 5.2 n 5.3), 4TO AOIMKHO NOATBEPXKOAATLCA MX M3roToBUTENEM. B TexHMYeckon OOKyMEeHTauuum OOIMKHbl ObiTb
OTpakeHbl Mepbl 6€30MacHOCTN MpKU 3KCNyaTauun UM 3aMmeHe Takux 3r1EMEHTOB M GaTapei, a MapkMpoBKa B3pbIBO3aALLMUThI
3NeKTpoobopyaoBaHNS AOMKHA COAepXaTb 3HaK X, yKasblBaloLWMIN Ha 0cobble YCNoBuMs SKCnnyaTaumm.

MpumeyaHuna

1 OnemeHTbl 1 GaTapen HEeKOTOPbIX TUMOB, HanNpUMep, NUTUEBbLIE, MOTYT B3pbIBATLCA MPU KOPOTKOM 3aMblKaHWU UMK
nepenosiocoBKe NPU 3apsigke.

2 CnepyeT 0bpaTUTb BHUMaHWE Ha Mepbl NPefOCTOPOXHOCTYU, YKa3biBaeMble N3roTOBUTENSIMU 3MeMeEHTOB 1 GaTapei ons
obecneyeHns 6e3onacHOCTM NepcoHana.

7.4.2 YTeudka anektponuTta

7.4.2.1 B anemeHTax 1 batapesx OOMKHA UCKMOYATLCHA YTeYKa SMeKTPONnUTa, UM OHWM OOMKHbI ObiTb 3aKpbITbl TaKUM
obpasoM, u4TOObl npepoTBpallanacb BO3MOXHOCTb MOBPEXAEHUSA 3MEKTPONUMTOM 3MEMEHTOB, OT KOTOPbIX 3aBUCUT
nckpobesonacHoctb. JOToMmy TpeboBaHMIO yOOBNETBOPSIOT 3SNeMeHTbl U GaTtapen, MNpuU3HaHHbIE WX W3rOTOBUTENEM
repMeTUYHbIMAN (ra30HEMPOHULAEMBIMIA) UM TEPMETU3NPOBAHHBLIMK (C perynupylowmm knanaHom) (cm. 7.4.8). OcrtarnbHble
aneMeHTbl 1 GaTtapen OOMKHbI UCMbITbIBAaTbCA B COOTBETCTBUM C 10.9.2 MnM MX M3roToBUTEMNb OOMKEH B AOKYMEHTaLuu
yKa3aTb, YTO ero npoaykuus oteedaeT TpedosaHuam 10.9.2. SnemeHTbl 1 6aTapeun, nponyckarLmne 3neKTponuT, U 3annTbie B
COOTBETCTBUM C 6.7, nocre 3anvBKMU JOMKHbI ObITb UCMbITaHbl B cooTBeTcTBUM ¢ 10.9.2.

7.4.2.2 Obonouka (OTCek), cogepxallasa arneMeHTbl Ui 6aTapeun, noanexaiime nepesapsgke BHYTpM 060Mn0oYkn, LOMmKHa
MUMETb BHELLHIOW BEHTUNALUIO.
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7.4.3 HanpsikeHne anemeHToB n 6atapen
Mpn oueHKe M UCMbITAHUSX HA NCKPOOE30NAaCHOCTb NPUHMMAKOT MakCMMaribHOe 3HaYeHWe HarnpsbkeHUsl XONoCcToro xoaa, AocTuraemoe nmbo Ha HOBOM OOHOPa30BOM 3fIEMEHTE

(6aTapee), NMBO Ha cBexe3aps)KeHHOM nepesapshkaeMoM anemeHTe (6aTapee), Kak ykaszaHo B Tabnuue 5. [1na anemeHToB 1 6atapen, He ykasaHHbIX B Tabnuue 5, onpegenexHue
MaKCUMarbHOr0 HanpsiKeHUst XOrNocToro xofa npoeoanTcs cornacHo 10.8, a HOMUHamNbHBLIM HaNPsPKEHWEM CUYUTAIOT 3HAYEHUE, YKasaHHOE N3roToBUTENEM arieMeHTa unu 6aTtapewn.

Tabnuua 5 - HanpshkeHne aneMeHToB B BOfbTax

Twvn no Twvn anemeHTa MakcumanbHoe HomuHanbHoe
M3K Hanps»KeHne XonocToro HanpskeHve ans
xoda U, ANs oUeHKU | OLEeHKM TemnepaTypsbl
nckpo6e3onacHoCTH NOBEPXHOCTA
KOMMOHEHTa

K Hukenb-kagMmuneBsbii 1,500 1,30
CBVHLIOBO-KUCIOTHbIN (CyX0W) 2,350 2,20
CBVHLOBO-KMCITOTHbIN (C XUOKAM 2,670 2,20
3NEKTPONUTOM)

L LLleno4Ho-mapraHueBbIv 1,650 1,50

M PTYyTHO-LUMHKOBbLIN 1,370 1,35

N PTyTHO-MapraHueBbIn AMOKCUOHO- 1,600 1,40
LIMHKOBbIN

1,630 1,55

CepebpsiHO-LIMHKOBLIN

S LInHkOBO-BO3AYLLUHbIN 1,550 1,40

A JIntTneBo-mapraHueBbIi ANOKCUOHBIN 3,700 3,00

C LinHkoBO-MapraHueBbIn JUOKCUOHbIN 1,725 1,50
(umHkoyrnepoaHbIn Leclanche)
Hukenb-BogopoaHbIn 1,600 1,30
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7.4.4 BHyTpeHHee conpoTuBreHne 6atapen n anemeHTa
BHyTpeHHee conpoTuBneHme 6aTtapeun unu anemeHTa A4ormkHO onpeaensatbca B cooteeTctBum ¢ 10.9.3.
7.4.5 TokoorpaHuyMTeNbHbIE YCTPOWCTBA Anst 6aTapei B CBSI3aHHOM 3neKTpoobopyaoBaHum

7.4.5.1 O6onoyka (oTcek) ©GaTapen cBsA3aHHOrO anekTpoobopygoBaHMsi, B KOTOpOM aAnd  obecnedveHus
nckpobesonacHocTM TpebyeTcs HanuunMe TOKOOrPaHUYUTENBbHOrO YCTPOWCTBA, AOSMKHA OblTb CKOHCTPYMpOBaHa TaKum
obpasom, u4TOObI GaTapelo MOXHO ObINO  ycTaHaBnMBaTb WM 3aMeHATb, He Hapywasi uckpobesonacHocTu
3MneKkTpoobopynoBaHMS.

Mpumeyanve - Ecnu ana obecneyeHuss Ge3onacHOCTM anemeHTa Unu Gatapen HeoBXOoAMMO TOKOOrpaHUuuUTenbHoe
YCTPOWCTBO, He 06s13aTerbHO, YTOBbI 3TO YCTPOWCTBO Bbifo HEOTLEMIIEMON YacTbio GaTapeu.

7.4.6 TOKOOFpaHVI‘-II/ITeJ'IbeIe yCTpoKncTBa Ans 6aTape|71, NCNoJib3yeMbIX N 3aMEHAEMbIX BO B3PbIBOOMACHbLIX 30HaX

Bnok 13 anemeHToB Mnu 6aTapet BMECTE C TOKOOrpaHUYUTENbHBIMU YCTPONCTBaMM, HeobxoaumelMu ans obecneveHns
nx nckpobe3onacHoCTU, AOMMKEH NPEACTaBNATbL HEPA3GOPHYIO KOHCTPYKLIMIO, HAanpumep 3anuT KOMNayHAoM Wiv pa3MeLLEeH B
repmeTuyHon obonodke, ecnu 3TOT Ornok npegHasHayeH [Ansi UCMONb30BaHUs M 3aMeHbl BO B3PbIBOOMACHOW 30HE.
KoHcTpykuma 6Gnoka posmkHa ObiTb BbINOMHEHA TakuM o6pa3oM, 4YToObl AOCTYMHBIMU SBASMUCH TOMBbKO BbIXOOHbLIE
nckpobesonacHble KNeMMbl U COOTBETCTBYIOLMM 0Opa3oM 3alluLLEHHbIE COEAVMHUTENbHbIE YCTPOWCTBA Anst 3apaaku (ecnu
OHUM UMeETCA).

7.4.7 TOKOOFpaHVI‘-IMTeJ'lebIe ycTpoucTea ansi 6aTape|7|, npeaHasHa4eHHbIX And ncnofib3oBaHnda, HO He 3aMeHAeMble BO
B3pbIBOONAaCHOW 30He

Bbnok 13 anemeHToB Mnn 6aTtapelt BMECTE C TOKOOrpaHWYUTENbHBLIMKA YCTPOMCTBAMM AOIMKEH OblTb NMOO 3almilieH B
cooTBeTCTBUN C 7.4.6, nnMBO nomelleH B OTAENbHOM OOONOoYKe, Kpblllka KOTOPOM [OOSKHA 3aKpblBaTbCs C MOMOLLBHO
cneumanbHOro MHCTPYMEHTa Unun NnomobupoBaTtbCs, NN UMETb creunanbHble 3aMKuU, Hanpumep Takue, Kak ykasaHo B FTOCT
30852.0, ecnun anemeHTbl U GaTapen Bnoka He npegHasHa4YeHbl ANA 3aMeHbl BO B3pbIBOONACHON 30He. Brok M3 anemeHToB
unun 6atapen BMeCTe C TOKOOrpaHUYUTENbHBIMU YCTPONCTBAMM AOSHKEH Takke OTBEYaTb Cleayowmnm TpeboBaHNsM:

a) KOHCTPYKUMs kopnyca 6roka, cnocoGbl KpensieHuss aneMeHTa unu Gatapen BHYTPU Kopryca OOMKHbI ObiTb TaKuMW,
YyTOGbl 3nemMeHTbl uNM GaTapen MOXHO ObINO ycTaHaBNMBaTb W 3aMeHsiTb, He Hapywasi WCKpo6e3onacHOCTM
anekTpooGopyaoBaHUs;

6) nepeHoCHOe 3NekTPoobopyA0BaHNE, HAaNPUMepP PaanoNPUEMHUKA U NepeaaTymkm, JOMKHO NPONTU NCMbITAHUS:
- Ha cToMKoCTb K yaapy no 23.4.3.1 FOCT 30852.0;

- cbpacbiBaHnem no 23.4.3.2 TOCT 30852.0, 3a wucknoveHnem anekTpoobopygoBaHus, LS KOTOPOro nepBUYHOE
UcnbiTaHWe yaapoM He NpeagycMOTPEHO.

KoHcmpykyusi  (ycmpolicmeo) nepeHOcHo20 anekmpoobopydosaHusi AormkHa rnpedomepawame 8binadeHue unu
omadeneHue snemeHma unu bamapeu om arnnapama, rnpueodsyue K HapyweHuto uckpobesonacHocmu npu rnposedeHuu
ucnbimaHusi cbpacbisaHuem no 23.4.3.2[OCT 30852.0% 3a uckrirodeHuem obopydosaHusi, Ofi1 KOMOPO20 MNepsuyHoOe
ucrisimaHue yoapom He npedycMompeHo;

*B opurunHane HaunmeHoBaHue " obo3HaveHne CTaHgapTa BblAeneHoO KypCuMBOM. - I'IpmmeanlAe narotoButensa 6asbl
OaHHbIX.

B) anekTpoobopyaoBaHUe OOMKHO UMeTb Tabnuyky ¢ npegynpeauTenbHOM Haanucbio, 3anpelarollein 3ameHy baTtapeun
BO B3PbIBOOMACHOW 30HE, KOTOpasi oMMkHa ObITb HAaHeECeHa Ha kopnyce Grnoka akkymynsitopa, Hanpumep: "Bo B3pbiBOONACHbIX
nomeLLeHmsax (30Hax) oTKpbIBaTb 3anpeLuaetcs".

7.4.8 BHelLHWe KOHTaKTbI AN 3apsifa 6aTtapen
7.4.8.1 OnemeHTbl unn 6Gatapen C BHEWHUMW 3apAaHbIMM KOHTaKTaMu OOSDKHbl ObiTb CHabXeHbl cpegcTBamu Ans

npegynpexgeHna KOpoTKOro 3aMblKaHUA KOHTaAKTOB UITN nepeaayn Ha HUX SHepruu, cnocobHoN BbI3BaTb BOCM/IaMEHEHWE npu
KOPOTKOM 3aMblKaHMN KOHTaKTOB. OTO MOXET AOCTUraTbCa OOQHUM U3 cneayrwmx cnoco0oB:
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a) B uUenu 3apsifa OOMkHbl ObiTb YCTAHOBMEHbI Onokupylowme Auvoabl MMM HemnoBpexdaemble nocrefoBaTernibHO
BKIOYEHHbIE pe3ncTopbl. [na nckpobesonacHowm Lenu ypoBHs ia TpebyeTca Tpu anoaa, ypoBHS ib - ABa avoda, YPOBHS icC -
00uH Ouo0.

3apsigHoe YCTPOMCTBO AOSHKHO ObiTb NGO MPUCOEAMHEHHBIM 3MEeKTPooGopyAOBaHMEM, NGO AMOAbl UMW PE3NUCTOpPbI
JOMKHbI 3alLMLLATLCS NpefoXpaHuTerieM COOTBETCTBYIOWEro HoMuHana. MpegoxpaHuTenb OOMKeH GbiTb 3anuT, Unu He
NPOBOAMTL TOK, KOTAa OH pacrofioeH BO B3pPbIBOOMACHOW 30HE, a KOHCTPYKUUS 3SIeMEHTOB 3apsaHoi Lenu AofmkHa
YOOBMNETBOPSATL TPeBoBaHNAM HaCTOSALLEro cTaHaapTa.

©) 0na anekmpoobopydosaHus epynnbl | cmeneHb 3awumsl 0607104kU QO/mKHa 8bibupambcs 8 coomeemcemeuu ¢ 6.1,
ana uenen 3apsga - He Huxke P20, a okono pasbema (3aXMMOB) 3apsgHOWM Lenn AofmkHa ObiTb yCTaHOBMEHa
npegynpeauTenbHas Tabnuuka, sanpeLyatollasn 3apsig 6atapen Bo B3pbIBOONACHON 30HeE.

7.4.8.2 MakcumarnbHoe BxodHoe HanpsikeHue U, , KOTOpoe MOXeT BblTb NPUIIOXKEHO K COEAMHUTENbHLIM 3axuMam 6es

HapyLIeHUs MCKPOoDEe30nacHOCTM 3nekTpoobopyaoBaHUs, LOMKHO ObiTb YKasaHO Ha 3nekTpoobopydoBaHUM U B €ro
TEXHWUYECKON JOKYMEHTaLNN.

7.4.9 KoHcTpykumst o6onoykm (otceka) ans 6atapen

Vckpobe3onacHOCTb 9NEMEHTOB U BaTapeln, a Takke TemnepaTypa Ux NOBEPXHOCTEN AOMKHbI OblTb UCMbITAHbI U OLEHEHDI
B cooTBeTcTBMM C 10.9.3. KOHCTpyKUMS anemeHTa nnn 6atapen JosmkHa OTHOCUTLCS K OAHOMY M3 CneaytoLmnx TUMoB:

a) repMeTun4Hble (ra30HENPOHULAEMbIE) SNEMEHTLI UK GaTapew;
©0) repmMeTM3MpOBaHHbIE (C perynMpyemMbiM KranaHoMm) anemMeHTbl unv 6aTtapeu;

B) anemeHTbl unu 6aTtapeun, npegycMaTpuBaloLne, KPOMe YCTPOUCTB cOpoca AaBneHusl, repMeTM3aLnto, aHanornyHyo
nognyHktam a) u 6). OHM He [OMmKkHbI TpeboBaTb OONMBKM 3MEKTPONMTa B TEYEHUE CPoKa CryXObl M OOMKHbI UMETb
MeTanMYeckyto UM NnacTMaccoBylo 060M0YKy, YAOBNETBOPSIOLLYIO Crieayrowmum TpeboBaHUAM:

1) UenbHOTSHYTYI (BECLUOBHYIO), LITAMMOBAHHYIO MM NUTYI0, COEAWHEHHYKO MNMaBfeHMEM, CBAPKOM WM CKIENKOW C
anactoMepaMu, WM NAacTMaccoBble epMeTU3UPYIOLLME YCTPOWCTBA, (DUKCMPYEMblE KOHCTPYKUMEN OBOMoYkM U
obecneynBatoLme NOCTOSIHHOE YNOTHEHNE, Takue Kak Npoknagku (Lwarbbl), konbua Kpyrioro ce4eHus u T.0.;

2) He cuuTalTCs TEepMETUYHBIMU LUTaMMOBaHHbIE, pa3BasbLoBaHHble, TOMPUPOBaHHbIE M T.N. 0OOMOYKKU, He
YOOBNETBOPSIIOLLME NepeYncrieHHbIM Boile TpeboBaHusiM. MaTtepuans!, NpoHMUaemMble AN rasa, Hanpumep Ha GymakHoW
OCHOBE, HEe CYMTaIOT YMIOTHSAIOLLMMU;

3) ynnoTHeHWe BOKPYr BbIBOAOB [OOMMKHO ObITb CKOHCTPYMPOBAHO, Kak OMUCAHO Bbille, WM [OCTUraTbCsl 3arnvBKOK
TEPMOYCaXMBaIOLLMMCS UM TEePMONNAcTUYHBIM KOMMayHO0M;

r) npousBoAWUTENb 3anMMBOYHOrO KOMNayHAa [OOIMPKEH rapaHTUpoBaTb BO3MOXHOCTb €ro  MCMOMb30BaHWs  Mpu
KOHTaKTMPOBaHMM C 3NEKTPONNTOM U ero cooTBeTcTame 6.7.

CooTtBeTcTBME NOANYHKTaM a) U 0) rapaHTMpyeTCsl NPOM3BOANTENEM 3neMeHTa unn 6atapen. CooTBETCTBUE NOAMNYHKTAM
B) U I') OLLeHNBAIOT NPOBEPKO anemeHTa unn 6atapen n, rae He06xXo0ANMO, X KOHCTPYKTOPCKNX YEPTEXKEN.

7.5 NonynpoBOAHMKOBLIE 35IEMEHTbI

7.5.1 BnuaHwne nepexogHblX NpoLeccoB

7.5.1.1 B cBSi3aHHOM 3neKTPOOOOPYAOBaAHUN NOMNYNPOBOAHMKOBLIE 3NIEMEHTbI OOIMKHbI BblAEPKMBATb UMMYMbCHBIA TOK,
BO3HMKAKOLLUA B NepexodHOM pexume. 3HavyeHwe Toka onpefenseTrcs AeneHneM amMniuTygHOro 3HavyeHwWsl HanpshKeHus
NMEPEeMEHHOro TOKa WU  MakCUMarnbHOrO 3HAYeHWsl HamnpsbKeHWs1 MOCTOSIHHOrO TOKa Ha 3HavyeHWe CoMpoTUBIEHMS

nocnegoBaTesibHO BKIMKOYEHHOIo HenoBpexXxaaemMoro pe3ncrtopa.

7.5.1.2 B uckpobesonacHom aneKkTpoobopyaoBaHnn BUsTHUEM NEPEXOOHbIX NMPOLIECCOB BHYTPU 3NEKTPOOOOPYAOBaHMS, a
TakKe CBA3aHHbIX C UCTOYHMKAMW €ro MUTaHUsA MOXHO NpeHebpeyb.
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7.5.2 LLIyHTbI, orpaHnymBatoLme HanpsikeHme

7.5.2.1 MonynpoBoAHUKOBbIE 3fIEMEHTbLI MOTYT MCMOMNb30BaTLCA B KAYeCTBE LWYHTUPYIOLLMX YCTPOMCTB ANsl OrpaHu4eHus
HanpPsHKEHWUS, NPY YCIOBUM, YTO C YYETOM NepexoHbIX NPOLLECCOB OHW YA0BIETBOPSIOT YKasaHHbIM HKe TpeGoBaHMSM.

MonynpoBOAHMKOBLIA 3M1eMeHT AomkeH GbiTb paccyMTaH Ha TOK, paBHbI 1,5-KpaTHOMY TOKY KOPOTKOrO 3amMblKaHusi,
KOTOPbI MOXET NpoTeKaTb B 3IeKTPUYECKor Lienu npy 3aMmblkaHuv NosynpoBOAHUKOBOMO afieMeHTa. [aHHbIMU M3roToBUTENs
MonynpoBOAHNKOBbLIX 3/1EMEHTOB A0MKHO BbITh MOATBEPXKOEHO CrieaytoLlee:

a) avopapl (ynpaBnsiemMble W HeynpaensieMble), CTabWUNUTPOHbI, TPaH3WUCTOPbI, BKIOYEHHble MO CxemMe auoaa U
aHanorMyHble NonynpoBOAHUKOBbIE YCTPOWCTBA AOMKHbI ObiTb paccyMTaHbl Ha HOMUWHamNbHbLIA paGounii Tok, B 1,5 pasa
NpeBbILLALLMIA MaKCUManbHO BO3MOXHbIV TOK KOPOTKOTO 3aMblKaHus;

6) CTGGVIJ'IMTpOHbI AOOJDKHbI MMEeTb B peXxunme cTtabunumsauum 1,5-KpaTHbIl7I 3anac no MOLUHOCTH, KOTOopaaA MOXeT
paccenBaTbCA Ha HUX, a B NpAMOM HanpasleHun - 1,5-KpaTHbIl7I 3arnac no TOKY, KOTOPbIN MPOTEKaeT B MecTe UX YCTaHOBKU
npun noBpexaeHnn Ha 3aMblkaHue;

8) OuoOdbl QormkHbl uMemb 8 obpamHOM HarpasneHuu 1,5-kpamHbil 3anac no HarnpsXKeHUr, Komopoe Moxem bbimb
rPUoXeHo K Auody;

2) mpaHaucmopb! OOSKHbI UMemb 1,5-KpamHbie 3anacbl 0 MOUWHOCMU, HarpPsKeHUr Mex0y KOIeKmopoMm u
3MUMMepPOM U 06pamHOMY HanpsKkeHUo Mexdy amummepom u 6a3ol, mokam Kosinekmopa u 6asbl.

7.5.2.2 [Insi nckpobesonacHom Lenu ypoBHS ia NpUMEHEHWEe yNpaBnsieMbiX NOMYNPOBOAHUKOBbLIX SNIEMEHTOB UM COOPKM
3MNEMEHTOB B KQYeCTBE LUYHTUPYIOLLUX OrpaHUYUTENEN HanpsKeHUsi, Hanpumep, TPaH3MCTOPOB, TUPUCTOPOB, CTabunusaTopoB
HanpsKeHns U Toka, W T.J., pa3peLlaeTcs, €Cnu BXOAHasi M BbIXOAHAasl Lenu SIBNSAOTCS MckpobGesonacHeiMu unu Gyget
[0Ka3aHo, YTO OHW He NOABEPXKEHbI BINAHUIO NEPEXOAHBLIX NPOLECCOB CO CTOPOHbI NUTaKLen ceTu. B anekTpuyeckux uensix,
BbIMOJIHEHHbIX B COOTBETCTBMM C  BbllIE€yKa3aHHbIMU  TpebGoBaHMAMW, YCTPOWCTBA C AyONMMpOBaHWEM cuyMTaloT
HenoBpexaaembiM  Grnokom. B cesi3aHHOM  ariekmpoobopydosaHuu Ons  uckpobesonacHol uernu ypoeHs ia moaym
ucrosib308ambeCs mMpuU yrnpassisieMblX Mosyrnpo8oOHUKO8bIX aniemMeHma, Ons ypoeHs ib - 0sa, Ond ypos8Hs ic - 0OuH, npu
ycrosuu cobnodeHuss mpebosaHuli 7.5.1. Takue anekTpuyeckue uUenu [OMKHbl OblTb AOMNOMHUTENBbHO MWCNbITaHbl B
cootBeTcTBUM ¢ 10.4.3.3.

7.5.3 MocnepnoBarenbHble TOKOOrpaHUUYUTENbHbIE YCTPOMCTBA

7.5.3.1 [ns uckpobesonacHoz20 U c853aHHO20 371eKmMpoobopydosaHus donyckaemcs npuMeHeHUe Mos1ynpo8oOHUKO8bIX
MoKooepaHu4YumesibHbIX ycmpoulicme fpu ycrioeuu, 4Ymo OHU [OOK/IIHarmcecs K asmOHOMHOMY UCMOYHUKY numadusi
10CMOSIHHO20 MOoKa UsuU K Uernu ¢ cemesbiM mpaHcghopMamopoM, 8bINOoSIHEHHLIM 8 coomeemcmeuu ¢ mpebosaHusmu 8.1, a
ux napamempb! 8blbpaHbl C y4emoM nepexodHbIX pexumos no 7.5.1. [nsa uckpobesonacHol uyernu yposHs ia
rocnedosameribHble MOsyNPOBOOHUKO8bLIE MOKOO2paHUYUmMesnbHbie ycmpolicmaea O0MKHbLI ympausambscs U y0o8/iemeopsimeb
mpebosaHusm 7.1, Ona yposHs ib - Oybnuposamscs u ydosrnemeopsmb mpebosaHusam 7.1, a Onsa ypoeHs ic -
ydoenemeopsms mpebosaHusim 7.1.

lMpumeyaHue - B uckpobesonacHbIx uensx ypoeHs ia dornyckaemcs Ucrosib3osaHue Kpome brokupyrouux duodos, dpyaux
r10N1yrnpoB8oOHUKOBLIX U yrnpaesnsseMblX  0/1yrnpo8oOHUKO8bIX  ycmpolicme 8  Kadecmee  nocriedosamesibHbIX
mokooepaHu4yumersieli MoJbLKO MpU YC/I08UU YCMAaHOBKU Ha 6bIX00e WYHMUPYWUX, O2paHU4uBarouuX HarnpshkeHue,
ycmpotcme (Krrodeld Ha mpaH3ucmopax uiau mupucmopax, a makxe cmabunu3amopos HanpsKeHus), y0o8rnemeopsiouLUX
mpeboesaHusim 7.1.

7.5.3.2 MNapamempbl mpaH3ucmopos, MPUMEHSEMbIX 8 KadYecmse r1ocie0o8amersibHbIX MOKOO2PaHUYUMesibHbIX
anemMeHmos, 00/KHbI uMems 1,5-KpamHble 3anachl M0 MOWHOCMU, HanpsiKeHUto MeX0y KOJIIEKMOPOM U 3MUMMEPOM U
obpamHoMy HanpsKkeHuo Mexdy amummepom u bas3ol, mokam Kosnnekmopa u b6asbl. B mpaH3ucmopax amummep u 6a3sa
O00/mKHbI 6bimb CcOeOUHEeHbI HYepe3 WyHMUPYWULl pe3ucmop. 3HadyeHue COMpomusIeHuUs WyHMmMupyruieso pesucmopa
8bibupatom o mensio8oMy MoKy fpu OMkIIto4YeHHoU baze mpaH3ucmopa.

7.6 NMoBpexaaemble 3NleMeHTbl U COeANHEHUs

7.6.1 lNpumeHeHne TpeboBaHmii 5.2 n 5.3 AOMKHO y4MTbIBaTb CneayloLlee:

a) €CInn Harpys3ka Ha 3J1eMeHT HEe COOTBETCTBYET 7.1, ero nospexaeHne JOJNKHO pacCcMaTpuMBaTbCA Kak Hey4YnTbiBaeMoe.
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Ecnun Harpyska Ha 3J1eMeHT COOTBETCTBYET 7.1, ero nospexaeHne AOJNKHO CHUTaTbCA YYUTbIBaEMbIM;

6) €Clnn noBpexaeHne ogHOoro anemMeHTa UM coeguHeHUa MOXET NMPUBECTU K MOBPEeXAEHU0 OpYrnx 3J1€MEHTOB UIN
COEeUHEHUN, TO NepPBUYHOE U NMocneayoLmne NoBpeXaeHUs OOMKHbI paccMaTpuBaTbCH Kak O4HO MOBpPEXAEHUE;

B) pe3ncTopbl JOMMKHbI paccMaTpuBaTbCsl Kak MOBpeXOaeMble Ha 3aMblkaHue, pasmblkaHue U nNpuHUMarwumy nioboe
3Ha4eHne conpoTmBIEHUS (HO cM. 8.4);

F) noslynpoBOAHNKOBLIE YCTPOWCTBa CUMTAOT MOBpeXAaeMbiMU Ha 3aMblKaHWe U nepexoq B PeXuMbl, K KOTOPbIM OHU
MoryT ObITb npmeeeHbl B pe3ynbTaTte NoBpexXaeHna Apyrmx aJ1IeMeHTOB.

[na oueHkn TeMnepaTtypbl MOBEPXHOCTU [OOJDKHO paccMaTpmBaTbCA MNOBpeXaeHune noboro nonynpoBoaHUKOBOIo
YCTPOMCTBA B YCIOBUSAX, KOrda OHO paccemMBaeT MakCuMarbHYH MOLLHOCTb.

MHTerpanbHble cXxembl MOTYT NOBPEXAATbCS TakMM 0BpasoM, YTO MEXAY UX BHELUHMMMW BbIBOAAMMW MOXET MMeTb MecTo
no6as kKoMBMHaUMS 3amblkaHWi (pasmblikaHuin). OgHaKo ecnu NoBpeXxaeHe BoibpaHo, OHO HE MOXET U3MEHSTLCS, HanpumMep,
MyTem NPUMOXEHNS BTOPOTO MNOBPEXOEHMS.

B clnyyae BBeJEeHUS YKa3aHHbIX Bbllle MOBPEXOEHUN eMKOCTb U MHAYKTUBHOCTb, NOAKMIOYEHHbIE K YCTPONCTBY, OOJTKHbI
paccmaTpuBaTbCA B UX Hanbonee onacHOM COeaANHEHUN;

[) coeayHeH st OOIMKHbI paccMaTpuBaTbCs Kak NoBpexaaemble Ha pasmblikaHue. Ecnv coeauHeHnst ceoboaHo ABuraroTcs,
TO OHW paccMaTpuBalOTCA Takke Kak NnoBpexaaemble Ha 3aMblkaHue C Mo6ol YacTbio 3MeKTpUYeckol Lenu B npedenax mx
nepemMetleHusi. Mpy 3TOM CUMTAIOT, YTO MepPBOHAYanbHbIA Pas3pbiB - 3TO OAHO Y4YWUTbHIBAEMOE MOBPEXAEHWE, a MOBTOPHOE
coefMHeHWe - 3TO BTOPOE yuuTbiBaemoe noepexaeHue (cMm. 8.7);

€) aneKkTpuyeckne 3a3opbl U MNyTU YTEYKM JOMKHbI paccMaTpMBaTLCS Kak NOBPeXaaeMble Ha 3aMblkaHWe B COOTBETCTBUM C
6.4;

) KOHOEHCATOpbl AOMKHbI pacCMaTpUBATLCS Kak MOBpeXAaeMble Ha 3amMblkaHue, pasmblkaHue U NpuHUMatoLLMmin nroboe
3HaYeHWe eMKOCTU, OT Hyns A0 MaKCMMarbHOW €MKOCTU KOHAEeHcaTopa, MonyYeHHON U3 cneumdukaumm n3rotoButens (CM.
8.5);

3) Opoccenu OOIIKHbI paccmampueambCs Kak noepe)KdaeMb/e Ha 3aMblKaHue, pa3MblKkaHue U rnpuHumMarowumu noboe
3Ha4yeHue UHameUSHOCITIU om HyrIiA 00 makcumarsbHoU UH@meUGHOCITIU OpOCCGJ'IFI C yd4emom pearsrnusyrouw,ecocs rpu 3mom

aKmueHoe0 corpomusrieHuss e2o obmomku (cm. 8.3);

M) npoBoda M nedaTtHble MPOBOAHUKK, BKIMOYaA UX coeAUHEHWUA, OOJDKHbl pacCMaTpuBaTbCA KaK MoBpeXaaemMble Ha
pa3mMbikaHue, n NPpUHUMaTbCA Kak OAHO Y4UTbIBaeMoe noBpexgeHne.

7.6.2 BkntoveHne MCKpoobpasyroLero MexaHmama B UCNbITyeMoe 3neKTpoobopyaoBaHme AN MOAENUPOBaHUS pas3pbliBa,
KOPOTKOTO 3aMblkaHUs WMWM 3aMblkaHWs Ha 3eMMl0 He pacCcMaTpyBalOT Kak YydMTblBaeMOe MOBPeXOeHWe, a cuuTaloT
UCMbITAHWEM B HOPMarbHOM pexume.

7.6.3 HenoBpexgaemble coeVHEHUS U pa3feneHns B COOTBETCTBUM C pasfenioM 8 He NoaBepralT UCMbITaHUSIM Ha
nckpoobpasytoem mMexaHuame. OfHaKo ecrnv HEMOBPEX4AEMble COeQUHEHUS N pasfderneHust He repMeTU3NpoBaHbl UK He
MUMEIOT MOKPLITUA B COOTBETCTBMU C pas3genom 6, unu He obecneyeHa cTeneHb 3aluTbl OBOMOYKM B COOTBETCTBUM C
TpeboBaHusaMMK 6.1, X CYMTAIOT NOBPEXAAEMbIMU, U UCKPOOOPa3yoLWMiA MeEXaHN3M JOIKEH NOAKMYaTLCSA NOCNefoBaTENbHO
C TakKMMW COEAUHEHUAMW UNW NapanenbHO TakKUM pasaeneHusiMm.

7.7 NMbe3o3aneKkTpuyeckme ycTpoucTea

Mbe3oanekTpnyeckne yCcTponcTea A0MKHbI ObITb UCNbITaHbl B cooTBeTcTBMM ¢ 10.11.

8 HEMOBPEXOAEMBbBIE SJIEMEHTbI, BIIOKU JIEMEHTOB U COEOUHEHUA

8.1 CeTeBble TpaHchopmaTopbl

8.1.1 lNoBpexaeHnss oGMOTOK

B HenoBpeXaaeMblX CETEBbIX TpaHC(bopmaTopax 3aMblkaHMe 0OMOTOK, MUTAOLLNX I/lCKpO6e3OI'IaCHbIe uenu, ¢ nbsiMn
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ApyrMMn oBMOTKaMU He paccmaTpvBatoT, OOHAKO MOrYT MMETb MECTO KOPOTKME 3aMblkaHUsi U pasMblkaHUsi OBMOTOK
TpaHcgopmaTopa. [loBpexaeHuss oOGMOTOK TpaHcdopmMaTopa, KOTopble MOryT MNPUBECTU K YBENUYEHWIO BbIXOOHOMO
HanpsHKEHUS, HE JOMKHbI YUNTLIBATLCS.

8.1.2 3awmnTHbIE Mepbl

8.1.2.1 lNepBuyHaa obmoTka ceTeBOro TpaHcdopmaTopa, NpeaHasHa4YeHHOro Ansi NUTaHus MCKpobesonacHbIX Lenen,
JOMmKHa OblTb cHabXeHa TOKOBOW 3alUMTOW, HanpuMep MnaBkMM npefoxpaHuTenem (MraBkKMMU MPedoXpaHUTENsSMM),
yaoBsneTBopsitowmM TpeboBaHusiM 7.3, Nbo aBTOMaTUYECKMM BbIKIIOYaTENEM C COOTBETCTBYIOLLUMY NapaMmeTpamu.

8.1.2.2 B cucmemax aHepaoCHabxeHuUs1 ¢ u3osupyemol Helimparsbko rpedoxpaHumenu OO/KHbI ycmaHaeueamscs: 8
mpexghasHbix mpaHcgopmamopax - 8 0se hasbl, 8 00HOGhasHbIX mpaHcgopmamopax 8 O00Hy ¢ha3y. B cucmemax
9HepaocHabXXeHus1 ¢ 3a3eMrieHHoU Helimparsbio npedoxpaHumenu AO/MKHbI ycmaHaeaueamecsl 8 Kaxobil rnposod cemeesol
obmMomku mpaHcgopmamopa, ecriu 8 00HOa3HbIX mpaHcgopmamopax He NPUHSIMbl MEPbI, UCKIHaoWue 803MOXHOCMb
CcoeOuHeHUSs (ha3Ho20 rposoda ¢ 8bI8000M 0bBMOMKU mpaHcghopmamopa, He codepxkauwjeli npedoxpaHumeris.

8.1.2.3 [Ins TemnepaTypHOM 3awuTbl TpaHcopmaTopa B AOMOSHEHUM K TOKOBOW 3alLMTE MOXET MCMosib30BaTbCs
3anuTbll  TepMonpeaoxpaHuTens WnuM Apyroe TenroBoe YCTPOUCTBO, MpuyeM Ans  ogHodpasHoro TpaHcgopmaTtopa
JocTaToyHa yCTaHOBKa OHOrO YCTPOMCTBA.

8.1.2.4 lMpepoxpaHnTenu, aepxartenu npegoxpaHuTenen, npepbiBateny N TepMUYECKMe YCTPOUCTBA AOSMKHbI OTBEYaTb
TpeboBaHuAM cooTBeTCTBytoLero craHgapta. CooTBeTCcTBME CTaHOapTy He [OMKHO MpOBEPATbLCA MUCNbITaTENbHON
opraHusaumen.

8.1.3 KoHcTpyKumst TpaHcgopmaTtopa

8.1.3.1 TpaHcdopmaTopbl Mo cnocoby pacnonoxeHus 06MOTOK MOryT pa3fensaTbCa Ha ABa Tuna.

[ns KOHCTpyKUMM nepBoro Tuna obmoTka, nmuTatollas MckpobesonacHble M CBSI3aHHble C Heil UCKpoomacHble Lenu,
HamOTaHHasi Ha OTAENbHON KaTyLUKe, AOIMKHa pacrnonaraTbes:

- Ha OHOM CTEepXHe cepaeyHuKa ¢ ocTarbHbIMU 0OMOTKaMMU;
- Ha pasHbIX CTEPXKHSIX cepaeyHuKa.

MyTM yTEYKM M 3reKTpUYeckne 3asopbl Mexay OOMOTKaMu ANsS MUTaHus UCKPoBe3omnacHbIX U MCKPOOMaCHbLIX Lenew
[AOJDKHbI Y0BNETBOPSTh TPeGoBaHNUAM Tabnuupl 4.

NS KOHCTPYKLUMM BTOPOro Tuna o6mMoTKa, nuTatoLasi uckpobeaonacHble U CBsi3aHHbIE C HEN UCKPOOMacHble Lienu, AoSKHa
pacnonaratbCsl Ha OHON KaTyLUKe C ocTallbHbIMWU OGMOTKaMM, NPy 3TOM:

- Nnbo ykaszaHHasi obmoTka TpaHcdopmaTopa oTAeNneHa OoT ocTanbHbIX 0OMOTOK TBEpPAON M3onsiuMen B COOTBETCTBUN C
Tabnuuen 4,
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- NMnBo ykasaHHast obMoTka TpaHcdopMaTopa oTAerieHa OT ceTeBOW OBMOTKM 3a3eMISIeHHbIM 3KpaHoM (M3 MedHOW DOnbrv) UMM IKBMBANEHTHOW MPOBOSIOYHOW OBMOTKOWM

(NpoBONOYHbLIN 3KpaH). TonwuHa MegHom oL UM NPOBOSIOYHONO 3KpaHa AOMKHA ObITh BbiOpaHa B COOTBETCTBMM C Tabnuuen 6.

I'IlevleanlAe - OT1a Mepa No3BONAET rapaHTupoBaTb, YTO B CJlydae KOPOTKOro 3aMblKaHUA mMexnay obmoTkamu 1 9KpaHOM, 3KpaH BblAEPXUT be3 |'|p060$| TOK, KOTOPbIN MO HeMmy

npoxogut oo CpGGaTbIBaHMﬂ TOKOBOW 3alUUThI.

Tabnuua 6 - MuHMManbHas TonwmHa (*)OJ'IbI'M WY MUHUMarbHbIN AMaMeTp NPOBOSIOKN 3KpaHa B 3aBUCUMOCTU OT HOMUHArNbHOIO TOKa NpefoXpaHnTens

aKpaHa, MM

HomuHanbHbIN TOK NpegoxpaHuTens, A 0,1 0,5 1,0 2,0 3,0 5,0
MuHumaneHas TonwmHa akpaHa 13 0,050 0,050 0,075 0,150 0,250 0,300
donbrn, Mm
MuHManbHbIN AnameTp NPOBOSIOKM 0,20 0,45 0,63 0,90 1,12 1,40
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[onyckn nsrotoBuTenst He AOMKHbI CHWKaTb 3HaYeHus, NnpuBeaeHHble B Tabnuue 6, 6onee yem Ha 10% wvnm 0,1 mm, B
3aBUCUMOCTM OT TOrO, Kakoe U3 3HauYeHUin MeHblLLe.

8.1.3.2 OkpaH 13 onbrm AOMKEH UMETb ABa HE3aBUCMMbIX MPOBOAHMKA 3a3eMIEHUS, KaXabl U3 KOTOPbIX A0MKeH ObITb
paccyMTaH Ha MakCcMMarnbHbIA ANUTENbHbIA TOK, KOTOPbLIA MOXET NpoTekaTb A0 cpabaTbiBaHWUA TOKOBOW 3allUMTbl, HANpuUmep
1,71, nns npegoxpaHuTtens.

8.1.3.3 TMpOBOMOYHLIN 3KpaH [OOSMKEH COCTOSATb, MO MEHbLUEW Mepe, M3 ABYX 3MEeKTPUYEeCcKUM He3aBUCUMbLIX CIoeB
NPOBOJIOKN, K&XXAbIN U3 KOTOPbIX AOMKEH OblTb pacCcyMTaH Ha MaKCUMarnbHbIN OAUTENbHbLIA TOK, KOTOPbIA MOXET NpoTekaTb 40
cpabaTbiBaHWn TOKOBOW 3aluTbl, Hanpumep 1,7/, Ana npegoxpaHutens. Msonsuus mexay Crnosmu JOrkHa BbiAepxaTb

ncneiTatensHoe HanpshxeHne 500 B B cooteeTcTBmmM ¢ 10.6.

8.1.3.4 CepaeyvHukn Bcex ceTeBblX TPaHC(OpPMaTopoB AOMKHbI ObiTb 3a3eMrfieHbl, 3a WUCKIIOYEHMEM cllyvaeB, Korga
NCMonb3yTCsA TPAaHC(OPMAaTOPbl C M30NMPOBaHHBLIMU CepAEYHUKAMU.

8.1.3.5 O6moTKM TpchcbopmaTopa He3aBUCUMO OT KOHCTPYKTMBHOIO WUCMOJIHEHUA OOJDKHbl  NPONUTbIBaTbCA
M30NTAUMOHHBIM JTakOM UInn 3arnnBaTtbCA KOMMayHO4OM.

8.1.3.6 BbigoObl cemesoll u 8MOpPUYHbIX 0BMOMOK Orisi mpaHcghopMamopo8 KOHCMPYKUUU 8mopo2o murna OO/KHbI
pacriofilazambCsi Ha pasHbIX CMOPOHaxX Kapkaca kamywku. [lTymu ymedyku u 3rnekmpuqeckue 3a30pbl Mexd0y ebigodamu
0bMOmMoOK, a makxe UHOeKCc mpekuHeocmolkocmu CUT kapkaca kamywku OO/mKHbI ydoernemeopsimb mpebosaHusimM
mabnuubi 4. [ns ymeHbWeHUS PpaccmosiHusi 8bi800bI Mo2ym Obimb pa3fdenieHbl U30ASYUOHHOU unu 3a3eMiieHHOU
nepezopodkol, ydosnemeopsioweli mpebosarHusm 6.4.1

8.1.4 NcnbiTaHusa TpaHcdopmaTopoB
8.1.4.1 TpaHcghopmamopbi O0/KHbI 6biMb CMOUKUMU MPU KOPOMKOM 3aMbIKaHUU 8MOPUYHOU 0BMOMKU.

8.1.4.2 Coomeemcmeue cmolKo20 K KOPOMKOMY 3aMblKaHUK mpaHcghopmMamopa memrepamypHbIM mpebogaHusiM O11si
Kracca ucronb3yemMouU usonsayuu rnpoeepsirom credyrowum obpa3om. BmopuydHbie 06Momku mpaHcghopmMamopa noo4epedHo
3aKopadyuearom, pu 3MOM 6ce ocmaJsibHble OBMOMKU Hagpyarom HOMUHalbHbIM MOKOM. TOKosyro 3awumy npu
ucrnbimaHusix OMKJ/IK4arm, HO ee rnapamemps! ydumsigarom. Ecnv B TpaHccopmaTope UCMONb3YT TOKOOrPaHUYUTENbHbIN
pesucTop, 3anuTbli BMECTe C ero oOMOTKamu, UCMbITaHWS TpaHcopmaTopa Ha YCTOMYMBOCTb K KOPOTKUM 3aMblKaHUSIM
crnefyeT NPOBOAMTL C YY4ETOM 3TOro pesuctopa. lNpu 3ToOM TOKOOrpaHMYUTENbHbBIA PE3UCTOP AOMKEH ObiTb YCTAHOBMEH Tak,
4yTOObI 0BecnevMBanmch ANMHA MyTU YTEYKU U 3a30pbl B COOTBETCTBUM C Tabnuuen 4, 1 Mexay 0OMOTKON TpaHcdopmaTopa 1
pe3nCcCTOpOM OTCYTCTBOBAmM HEU3ONIMPOBAHHbBIE TOKOMPOBOASALLME HYACTH.

Mpn ucnbiTaHUAX TOK MepBUYHON OBMOTKM TpaHcdopmatopa [OOSKeH OblTb ycTaHOBMEH pasBHbiM 1,7 [, wnn
MaKCMMarbHOMY 3Ha4YeHWo ToKa npepbiBaTens ¢ AOMYCTUMbLIMW OTKNOHEHUSIMU OT 3TUX 3HAYEHUW BO BPEMS UCMbITAHUA He
6onee £10%. 3HayeHMe TOKa yCTaHaBMNMBAKOT U3MEHEHWEM HarpsXXeHUs nepBuUYHON OBMOTKM TpaHchopmaTopa OT Hyns A0
HOMUHANbLHOrO  HanpsxeHwus (¢ yyemom dorycmumbix o OOKyMeHmauuu Ha 3nekmpoobopydosaHue nosbieHul
HanpsikeHusi). B crniyyae HEBO3MOXHOCTU obecneunTb BbllLeyKa3aHHble 3HAYeHWs] TOoKa 3a CYeT YBeNUYEHWUs HarnpsiKeHus,
MCNbITaHUSA NPOBOAAT NPU MakCUMarnbHOM CETEBOM HaMpsXXeHUN.

MpogomkNTENBbHOCTL  UCMBITAHWA  [OMKHA  COCTaBnsATb He MeHee 6 4 wnm  go  cpabaTbiBaHus
HecaMOBOCCTaHaBNMBaloLLerocs TennoBoro yCTpOMnCTBa. Mpwn MCnonb3oBaHUm TennoBoro yCTpoucTBa
CaMOBOCCTaHaBNMBAOLErocs Tuna UcnblTaHnAa crnegyeT nNpoBoauTb B TedeHne 12 4. lMpu aTom TemnepaTypa OO6MOTKM He
JOSPKHa npeBblwaTh AOMYCTUMOrO 3HayYeHuss And Krnacca ucnonb3yemon wusonsaumu. Temnepatypa OOMOTKM AOMKHa
n3mepaTbcsa B cootsetcTaum ¢ 10.5.

B nipouecce ucrisimaHuli mpaHcgopmamop He OO/KeH 80CrIaMeHsimbcs, HO 0OMycKaemcs 3aMmbiKaHue nepeuyHol unu
8mopuyHoli 06MOMOK ¢ cepOeYHUKOM.

8.1.4.3 T[locne wucnblTaHMM TpaHCHOPMATOPOB Ha YCTOMYMBOCTb K KOPOTKUM 3aMblKaHUSAM  U3ONAUMA  Mexay
nckpobesonacHbIMM U MCKpOONacHLIMM 0BMOTKaMn AOMKHa BblAepXunBaTb McnbiTaTenbHoe HanpsxkeHue (cm. 10.6), paBHoe
(2U,+1000) B, Ho He meHee 1500 B, rae U , - makcumanbHoe HanpsikeHue niobon ncnbiTyeMo 06MoTKWU. McrbimameribHoe

HarpsxeHue mexaoy nobbiMu obMomkamu U cepOedyHUKOM Usu 3KkpaHom AormkHo 6bims 2U ., , Ho He meHee 1000 B.

8.1.5 KOHTpOnbHbIE MPOBEPKN N UCTIbITAHUSA CETEBLIX TPAHCOPMaTOPOB, BbIMOSHAEMbIE N3FOTOBUTENEM
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Kaxxgblin ceTeBomn TpaHcopmaTop OOMKEH ObITb UCNbITaH B cooTBeTcTBUM € 11.2.
8.2 PazgenutenbHble TpaHccopmMaTopbl

8.2.1 KOHCTPyKUMsi M BO3MOXHble MNOBPEXAEHUSI pasfenuTenbHbliX TpaHcoOpMaTopoB [AOSKHbI COOTBETCTBOBATbL
TpeboBaHuam 8.1.

MpumeyaHue - ATo MOryT BbiTb TpaHCOPMAaTOPbI, KOTOPbIE UCMOMBL3YITCS B CUTHAMBHBIX LensiX Uin TpaHcdopMaTopsl
ANs ApYrvx Lenew, Hanpumep Ans npeoGpasoBaTenein NUTaHus.

8.2.2 VcnbiTaHns pasgenuTenbHbIX TpaHCOpPMaTopoB A0MKHbI ObiTh BbIMOSTHEHBI B COOTBETCTBUM C TpeboBaHuamu 8.1.4,
3a WCKIIOYEHUEM TOTO, YTO TakuMe TpaHcopMaTopbl AOMKHbI ObITb UCMbITAHbI NPY MakcUManbHOW TOKOBOW Harpyske. Ecnu
TpaHcopmMaTop HEBO3MOXHO UCMbITATb B 3TUX YCMOBMSIX, Kaxaas o6MOTKa Npyu TUNOBbLIX UCMbITAHUSAX OOMMKHA HarpyxaTbcs
MOCTOSIHHbLIM TOKOM, paBHbIM 1,7/, B cooTBeTCcTBUK C 8.1.4.

8.2.3 Mpn KOHTPOMbHbBIX UCMBITAHUSAX U3ONAUUS Mexay NEePBUMYHOM M BTOPUYHbIMM OOMOTKaMWM OOSKHA BblAEPXKMBATb
ncnblTaTenbHoe Hanpsxexue, pasHoe (2 U, +1000) B, Ho He meHee 1500 B.

8.2.4 PasgenutenbHble TpaHcOpMaTopbl, MOAKMIOYEHHbIE K MICKPOOMACHbIM LiENSAM C BHELLHEWN CUIOBOW Lienbto, LOMKHbI
Yy4MTbIBaTb BO3MOXHOCTb NOMajaHus Ha HUX MakCUMarbHOro HanpsKeHWs MUTaHWd, HanpuMmep CeTeBOro HamnpsbkeHus. B
TaKMX pasgenuTenbHbIX TpaHcopMaTopax AOIMKHbI ObITb MPUHSITBI Mepbl, WUCKIHOYalLmMe neperpysky TpaHcdopmaTtopa
BCrNeACTBME MonagaHus CeTEeBOro HampshKeHWs, Hanpumep, NpUMEHeHue 3aluTHbIX cpeacTs B cooTtBeTcTBuM ¢ 8.1.2. [ns
obecneyeHnst HENOBPEXOAEMOCTU 3a30POB U MyTeN yTeuyku TpaHcdopmaTopa Mpu BO3MOXHBLIX NMEpPEeHanpsXeHUsix B Lenb
NUTaHWs,, B COOTBETCTBMM C TpeboBaHusiMM 8.8, BKMOYaOT NpedoxpaHuTenb U cTabunutpoH. HomwuHanbHoe BxodHOe
HanpsikeHne no 8.1.4 AOMKHO BbiTb PaBHBLIM HAMPSKEHUIO CTabUNNTPOHa.

8.3 KopoTko3aMKHyTble 06MOTKM U apoccenu

8.3.1 ,El,emncbeprle 06MOTKI/I, BbIMNOJIHEHHbIE B BUOE KOPOTKO3AMKHYTbIX BUTKOB AJ1A CHUXEHUA BINAHUA UHOYKTUBHOCTH,
OOJDKHblI pacCMaTpuBaTbCA KaK MoBpeXaaeMble TOJIbKO Ha pa3MblkaHuEe, eClini OHUM UMEeKT HaOeXHYH MeXaHUYeCKyro
KOHCTPYKUWUKO, BbINOJNIHEHHYHO, HanpuMmep, B Buae OecCLUOBHOM MeTanmn4yeckom pr6KVI n oOMOTOK n3 Hen3onmnpoBaHHOro
npoeoada, CoegnHEeHHbIX 3aMKHYTOI7I CBapKOVI, nankom nnu apyrmmmn paBHOUEHHbIMA cnocobamu.

8.3.2 [lpoccenu, npumeHseMbie 8 UCKpobe3onacHbIX yersix, O0/MKHbI pacCcMampueambCsl KaK rogpexoaemMbie moJsibKO Ha
pasmbikaHue, eciu Ux HaMomka 6birosiHeHa pss008ol, 8UMOK K 8UMKY, C U30AUpPYUWUMU rpoknadkamu mMexdy crosimu, ¢
nponumkol 06MOMOK U30/SUUOHHbBIM JTakoM U KoMrayHOoM. Mexdysumkoeasi u3onsayusi 06Momo4yHoz20 rnpogoda OosmkHa
6bImb paccHumara Ha HarnpsKeHue, pasHoe ympoeHHOMY nadeHUIo HanpspKeHUs1 Ha Opoccesie 8 HOPMaribHOM U agapuliHOM
pexumax.

8.4 TokoorpaHn4uTenbHbIE PE3UCTOPDI

8.4.1 TokoorpaHM4nTENbHbIE PE3UCTOPBI AOMKHbI ObITh OQHOTO N3 CreayLNX TUMOB:
a) NNIEHOYHOTO;

6) NPOBOMOYHOrO C 3aLUTON NPOTUB pa3MaTbiBaHWS MPOBOIIOKM B Crnyvae ee 06pbIBa;

B) MevyaTHOro, MCMosfb3yemoro B rMOpuAHbIX M MNOJOOHbIX Uensx, C MOKPbITUEM, COOTBETCTBYWOLWUM 6.4.8, unm
repMeTM3MpOBaHHbIE CcorfnacHo 6.4.4.

8.4.2 HenoapemaeMbM TOKOOFpaHI/NVITeJ'IbeIIZ PEe3nCTop AOJNKEH CHMTATbCA noBpeXaaeMbiM TOJIbKO Ha pa3MblikaHune
uenu, 4To paccMmaTpuBaroT Kak O4HO yHYUTbiIBaeMOe NnoBpeXaeHne.

8.4.3 TokoorpaHUUnTENbHBIN PE3UCTOP OOIMKEH ObITh HArpyXkeH B COOTBETCTBUM C TpeboBaHuaMU 7.1 1 BbiAEPXKMBATL MO
MeHbLlen Mmepe 1,5-KpaTHble MakCUMarsbHble 3HAYEHUS1 HaNPsSPKEHUS MU MOLLHOCTM B HOPMAarbHbIX M aBapUWHbBIX peXmnmax
paboTbl, onpedeneHHbIX B pa3gene 5. He noBpexpalTcss Ha 3aMblkaHMe Mexay BUTKaMyM MPaBUSIBHO Harpy>XeHHble
NPOBOMOYHbIE PE3UCTOPLI, UMELWMNe 3anuTble 00OMOTKM. [Ona 3anmBku OOMOTKM crnegyeT WCMOoNb30BaTb W3ONSILMOHHBIN
MaTepuan Cco 3Ha4YeHMeM WHAEeKca TPEKMHrOCTOMKOCTW, B COOTBETCTBUM C Tabnuuen 4, npu HOMWUHANbHOM HaMpsKeHU,
yKa3aHHOM U3rotoBuUTenem.
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8.5 PaspgenutenbHble KOHAeHcaTopbl

8.5.1 B HenoBpexagaemMom y3fie HeoGXoOAMMO WCMOMb3oBaTb 6Mok M3 [OBYX MocrnefoBaTenbHO  MOOKIOYEHHbBIX
KOHOEeHCaTOpPOB, OAUH M3 KOTOPbLIX paccMaTpuBaloT, Kak NoBpeXdaeMblil Ha 3aMblkaHue UMK pasmblikaHue uenu. Ona oueHKu
nckpoGesonacHocTH criedyeT BbIGUpaTb KOHAEHCATOP C MakCcUMMarnbHOM eMKOCTbo, a KoadduumneHT uckpobesonacHocTn 1,5
[OJKEH UCMOMb30BaTLCS NPUMEHUTENBHO K GIIOKY.

8.5.2 PasgenutenbHble KOHOEeHCaTopbl OO0JKHbl U3roTOBNATbCA C WUCMOJSIb3OBaHMEM TBEPAOro AUIANEKTpuka U UMEeTb
BbICOKYHO HaAeXHOCTb. I'IpmmeHeHme QNEKTPOJNIUTUHECKMX WM TaHTalnoBblX KOHAOEHCAToOpOB He [O0MnyCTUMO. BHelwHue
coeavHeHunsa 6noka KOHOEeHCaTopOoB AOJMKHbI COOTBETCTBOBATH 6.4

8.5.3 Usonauusa kaxgoro KOHOEeHcaTopa AOoJKHa BbloepXXmBaTb WUCMbITAHMA HaA 3NEKTPUYECKYH MPOYHOCTb COrfiacHo
6.4.12. Ecnu pas3genunternbHble KOHOEHCATOPbl UCMOJb3YHT MexXay VICKp06630I'IaCHbIMVI N UCKpoonacCcHbIMKU LenAMn, OOJKHbI
y4nTbiBaTbCA BCE BO3MOXHbIE NMepexoaHble NpoLeccChl.

8.5.4 bnok ua pasfgenntenbHbiX KOHOAEHCaToOpOoB, BbIMOMHEHHbIA B COOTBETCTBUM C 8.8, porkeH paccmaTpmBaTbCA Kak
HenoBpeXXgaemoe raribBaHn4yeckoe pasgeneHne anda nocCtoAaHHOIo Toka.

KoHoeHcaTopbl, MOAKMIOYEHHbIE MexXay KOpMycoM 3neKTpooGopyaoBaHuMs UM MCKPOGE30MacHOW LEMblo, OOMKHbI
cooTBeTcTBOBaTh 6.4.12. B cny4yae, ecnu nx oTkas nNpMBoauT K HapyLLeHno nckpobesonacHocTn (Hanpumep, BO3HUKHOBEHMIO
nyTen obxoga aNeMeHTOB, OT KOTOPbIX 3aBUCUT MCKpoBe3onacHOCTb), OHU OOMKHbI COOTBETCTBOBATL MEPEYNCIEHHBIM BbilLe
TpeboBaHWAM K pa3genuTenbHbIM KOHAeHcaTopaMm.

MpumeyaHne - HazHavyeHne 3TUX KOHAEHCATOPOB - UNbTPaLMS BbICOKMX YaCTOT.
8.6 Bnoku nckpos3awmTbl Ha NONYNPOBOAHUKOBbLIX 35IeMeHTax
8.6.1 O6wme TpeboBaHus

8.6.1.1 pynna aneMeHTOB MOXeT paccMmaTpuBaTbCsl Kak GMOK UCKPO3aLUTbl, €CNM OH rapaHTUpyeT UCKpobe3onacHoCTb
uenw.

8.6.1.2 CoeguHeHMe LWYHTUPYIOLUNX INEMEHTOB B OnNoke OOMKHO OblTb BbLINOMIHEHO B COOTBETCTBMM C 8.7 unu
CKOHCTPYMpPOBaHO TakuMm obpas3om, 4YTODObl OTKMYEHME OAHOro U3 LYHTUPYIOLWMUX 3SM1EMEHTOB BbI3blBArio OTKIOYEHME
3NEKTPUYECKON LIENN 1 3aLLMLLIAEMbIX 3NTIEMEHTOB.

B HenoBpexgaemMoM Onoke MCKpO3alWTbl  LUYHTMPYKOLUME 3neMeHTbl  (Ouoabl Mnu  CTabunuTPOHbI)  OOMKHbI
aybnuposatbcea. [Jonyckaemcs He Oybnupogsamb WyHMUPYOWUU 31eMeHm, ecriu OH nooOKIIHeH makum obpa3om, Yymo rpu
obpbise nrobol u3 e2o yernel, KPOME HEMPOBOIOYHbIX COEOUHUMESIbHbIX 851860008 CaMO20 WyHMa, PouUcxodum OMmKIIYeHUe
wyHmupyemoeo anemeHma. OQuoapl n cTabuUnUTPoHbl AOMKHBLI ObITb paccyMTaHbl Ha NPOAOIMKUTENbLHbIA TOK, KOTOPbIN MOXET
npoTekaTb B MECTE UX YCTAHOBKW NPV NOBPEXAEHNN Ha 3aMblkaHUE.

MpumeyvanHus

1 [ns npedoTBpaLleHnst BoCniaMeHeHNs1 B3PbIBOOMACHOW CMECU MpU UCTbITAHMSX Ha MCKPOOOpasyoLeM MexaHu3me B
cny4vae o6pbiBa coeguMHEHNa MOXeT noTpeboBaTbca repmeTusauns 6rnoka B COOTBETCTBUM C 6.4.4.

2 LLyHTUpytoLLMe 3eMeHTbl, MCnonb3yeMble B Griokax, MOryT NPOBOAMTL TOK B HOPMasibHOM pexume paGoTbl.

8.6.1.3 BnemeHTbl Groka NCKPO3aLMTbl JOSMKHbI OblTb Harpy>KeHbl B COOTBETCTBMM C 7.1, BKIoYasa cnyyan BO3OeNCTBUSA
HanpsXXeHns NnepemMeHHoro Toka co 3HaveHnem U, . lNpu 3aimTe oT neperpysku ¢ NOMOLLIO NPefOXPaHUTENS LUYHTUPYIOLLME
aneMeHTbl 6roka JOoMmkHbI ObITb paccynTaHbl Ha ANMTensbHOe npoTekaHne Toka 1,7/, . KOHCTpyKUmMst npegoxpaHnTens AormkHa
yOoBneTBopsitTb TpeboBaHnsM 7.3. CnocoBGHOCTb 3neMeHTOB Ornoka BblOepXuBaTb MEPEXOAHblE PEXUMbl OOIKHA ObiTh
npoBepeHa B cootBeTcTBUM ¢ 10.12, vnm onpenensatbCsd CpaBHEHMEM TOKOBPEMEHHBIX XapaKTepUCTMK cpabaTbiBaHMS
npegoxpaHuTenst C UMMYNbCHbIMKM pabounmmn xapaktepucTukamu anemeHToB. [Ans ©6e3onacHbix OGNMOKOB MCKPO3aLUUThI,
N3roTOBIEHHbIX KaK OTAENbHOE 3NeKTpoobopyaoBaHMe, KOHCTPYKLMS A0MKHA COOTBETCTBOBATL 9.2.

8.6.1.4 lNpu npvMeHeHWM Grioka MCKPO3aLLUTbI C LUYHTMPYIOLWMMK 3IEMEHTaMM B KayecTBe HeroBpexaaemoro yana,
HeobX04MMO yuYnNTbIBaTL criefytoLlee:
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a) KaXKabl U3 ABYX LWYHTMPYIOLWNX SNEMEHTOB paccMaTpuBaloT NoBpeXxaaeMblM Ha pas3MblkaHue Lenu;
6) BbIXOAHbIM HanpsaXeHunem onoka NCKPO3aLUNTbl CHUTAKOT HanbonbLlee HanpsaXxXeHne WYHTUPYKLLEero afieMeHTa;

B) noBpexaeHne Kaxgoro wyHTupyrulero afieMeHTa Ha 3aMblkaHune paccmaTpuBarlroT, Kak OAHO Yy4duTbiBaemMmoe
nospexaeHune;

r) KoadppnUMeHT uckpobesonacHocTn 1,5 AOMKEH MPUMEHATHCS KO BCEM NOBPEXAEHNSM, NEpeYncneHHbiM B 5.2 1 5.3;

4) 6roKM UCKpO3aLLMThI C LUYHTUPYIOLLMMKU TUPUCTOPaMK OOIHKHbI UCTbITbIBATLCS B cooTBeTCTBUM € 10.3.3.

8.6.2 Bnoku nckposalmTbl C LWYHTUPYOLWMMMK S1EMEHTaMn

8.6.2.1 Bnok McKpo3almMTbl C LYHTUPYHOLWMMU 3reMeHTaMn OOMMKEH rapaHTUpoBaTb, YTO 3MeKTpUYeckue napameTpbl
OTAENbHOrO 3MeMeHTa UK rpynrbl 3NEMEHTOB B NMEPEXOOHBIX PEXUMAX SBMSIOTCA KOHTPONMPYEMbIMU BENNYMHAMU, KOTOPbIE

He HapyLwaloT MCKpO6e3OI'IaCHOCTI/1 uenu.

8.6.22 Ecnun 6nok uWCKpo3alMTbl C LYHTUMPYKOLWMUMKM SNEMEHTaMM  MNOAKMYaT K  UCTOYHMKY NUTaHMKS,
XapaKkTepusytoLeMycst TOMbKO 3HaveHnem U, , OH JOSKEH aHanu3npoBaTbCA HA YCTOMYMBOCTL K NEPEeXoAHbIM pexumam B

COOTBETCTBMU C 8.6.1, 32 UCKITOYEHNEM CIyYaeB, Koraa 6ok ncnonb3yoT:

a) ONnA orpaHMYeHust aHeprum paspsga, BblOensALencsl, Hanpumep, U3 WHAYKTUBHOCTEW WM Mbe303MEeKTPUHECKNX
YCTPOWCTB;

6) Ons orpaHMYeHUst HaNpPSPKEHNUS YCTPOMCTB, HanpyMep KOHAEeHCaTOpPOB.

8.6.2.3 [lmoabl BbINPSIMUTENBHbBIX YCTPOWCTB COOTBETCTBYIOLLEr0 HOMMHAamNa, cobpaHHbie MO MOCTOBOW CXeMe, OOJTKHbI
paccmaTpuBaTbCs Kak HEMOBpeXAaeMbli LLYHTUPYIOLWNIA BIOK.

8.6.3 Brnokn nckposalLnTbl C OrpaHNYNTENAMM HANPSPKEHUS UK TOKa

8.6.3.1 bBbriok uckpo3zawumsl C O2paHUYUMENsMU HamnpspKeHusi unu moka OO/mKeH eapaHmuposamb, 4mo K
ucKpobe3aonacHol uernu rnpuknadbiearom HarpsKeHuUe usu mok 3adaHHO20 yPOB8HS.

8.6.3.2 Brnok uckpo3sawmTbl C OrpaHUYMTENAMM HaMNPSPKEHUS OOMKEH OblTb OOBLEKTOM aHanm3a B NepexogHbIX pexunmax,
Korda OH MOXET MOAKMIYATLCA K UCTOYHMKY NUTaHWUS, ANs KOTOPOro onpejeneHa Tonbko BenuumHa U, B COOTBETCTBUM C
8.6.1, 3a ucknoYeHeM criyyaeB, korga nutaHue 6rnoka ocyLecTBsOT OT:

a) HenoBpexaaemoro TpaHcdhopMaTopa, BbIMOMHEHHOTO B COOTBETCTBUM C 8.1;

6) 6rnoka Mckpo3aLlmMTbl Ha Anodax (CTabunuTpoHax), BeINMOMHEHHOIO B COOTBETCTBUM C pasgenom 9;

B) 6aTapeu, BbINOMHEHHON B COOTBETCTBUN C 7.4;

r) HEMoOBpPEXAAaeMoro LWyHTUpytoLlero 6noka 6e30nacHOCTU B COOTBETCTBUM C 8.6.

8.6.3.3 briok uckposawumsl ¢ OgpaHudumensMu moka OosmkeH bbimb 06bEKMOM aHasiu3a 8 rnepexo0HbIX pexumax 8
coomeemcmeuu ¢ mpebosaHusimu 7.5.1, a e2o numaHue OO/MKHO OCYyWecmesisimbCsl MOSIbKO Om:

a) HerlogpexdaemMo20 mpaHcghopMamopa, 8biNMoJIHEHHO20 coa/iacHo 8.1;
6) 6amapeu, 8bINOSIHEHHOU co2acHo 7.4.

8.7 NpoBopa n coeguHeHus

MpoBopaa, BkMoYasi X NOACOEAMHEHWS], OMKHbI PacCMaTPUBATBLCS Kak HEMOBpEXAAaeMble Ha pa3MblkaHue B CreayoLmx
cnyvasx.

a) ins npoBoJoB.:
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1) €CIn ABa NpoBOAHMKa BKITKOYEHbI NapannefbHo;

2) ecnu OOHOXMUIbHLIA NPOBOA MMeeT AMameTp He MeHee 0,5 MM M CBOBOAHYI AMUHY MeHee 50 MM, UMM HaOeXHO
3aKpenneH B TOYKe CoeaNHEHUS;

3) ecnn OOMHOYHBIA MHOTOXWUITbHBLINA, UKW TMOKMIA NPOBOL NEHTOYHOro TuUna umeeT cevyeHne He MmeHee 0,125 mm 2

(onametp 0,4 mMm), He nepermbaetca npu pabote M MMeeT ANMHY MeHee 50 MM, WUINM HadeXHO 3aKpenneH B TOouke
COEAVHEHUS.

©0) [1ns NpOBOOHWKOB NeYaTHbIX nnaT:
1) ecnu gBa NPOBOAHMKA LUMPUHON HE MeHee 1 MM BKIHOYEHbI NapaniesnbHo;

2) ecnu oAMH NPOBOAHMK MMEET LWMPUHY He MeHee 2 MM unu 1% OT cBOel ANWHbI, B 3aBUCUMOCTM OT TOro, Kakoe
3HauyeHue Gonblue;

3) ecnu Kaxkabi NPOBOAHUK BbINOSHEH U3 MeAW HOMUHANbLHOW TOMNLMHON HE MeHee 35 MKM.
B) [lnsi coegmMHeHunn (UCKnoYas LUTENcenu, po3eTkn U KNnemmbl):
1) ecnu oBa coeguHeHWst napannenbHbl;

2) ecnv uMeeTcsl OQMHOYHOE NasiHoe coeaMHEHNe, B KOTOPOM MPOBOZA NPOXoauT Yepes nrnaTy (BKMoYas oTBepCTUs Yepes
Hee) U OH W3OrHyT nepep Narkoi, a ecnu He M30rHyT, TO 3anasiH MNOCPEACTBOM WCMOMb3OBaHWA aBToMata, Unu uMeet
coeaMHeHNe CKPYTKOM, 3anasiH TBepAbIM NMPUMNoem, Unu NpuBapeH;

3) ecnun nmeeTtcsa ognHOYHOe DONTOBOE COeaANHEHME, KOTOPOE COOTBETCTBYET 6.6.
8.8 PaspgenutenbHble aneMeHTbl

8.8.1 PasgenuTtenbHble aneMeHTbl, yAoBreTBopsiowme TpebGoBaHWsSIM [aHHOro MyHKTa, credyeT paccMaTpuBaTh Kak
obecneynBaroLLMe HernoBpexaaemoe pasgeneHue.

8.8.2 PasgenutenbHble anemMeHTbl, KpoMe TpaHcopmaTopoB 1 perne, HanpuMmep ONTPOHbI, AOSMKHbI pacCMaTpMBaTbCs Kak
obecneunBaloLLe HemnoBpexaaemble pasferneHus mexgy OTAeNbHbIMU MCKpobe3onacHbIMU LENsMKU, €Cnv BbIMOMHSATCA
cnepgywlLine ycrnoBus:

a) Harpyska arneMeHTa cCooTBETCTBYET TpeboBaHusam 7.1;

0) anemMeHT BblAEpPXKMBAET MUCMbITAaHWE Ha 3NEKTPUYECKYHD MPOYHOCTb cornacHo 6.4.12. MNpu npoBeAeHMM WCMbITaHWUIA
3HayeHVe MCNbITaTeNbHOro HanpsXKeHUs OOMKHO BbiOUpaTbCcs B COOTBETCTBMU C TpeboBaHnsaMU 6.4.12 1 ObiTb HE MeHbLUE
HOMMHAaNBHOrO 3HAaYEHMUS HANPSKEHUS N30NSALMM pas3fenuTenbHOro arnemMeHTa.

8.8.3 Mpu npyMeHeHun pasgenuTesibHbIX 3NIeMEHTOB MeXAY UCKPOGE30MacHbIMU U UCKPOOMACHBIMU LIENAMU NMyTH YTEYKN
N 3neKkTpuyeckne 3a3opbl AOSMKHbI YAOBNETBOPATb TpeboBaHWMSM Tabnuubl 4, 3a MUCKMOYEHWEM BHYTPEHHEeN 4acTu
pasfenuTenbHbIX 3/1eMEHTOB, €CNM OHU UMENT repMeTUYHYl0 Hepas3BGopHY KOHCTPYKLUMIO, Hanpvmep, ONTPOHOB, Ans
KOTOPbIX 3HAYeHUs], ykasaHHble B NyHKTax 5-7 Tabnuubl 4, He NpuMeHstoT. Harpyska Ha pasgenuTenbHble aneMeHTbl JoMKHa
yOOBNETBOPSATL TpeGoBaHuaM 7.1. YTobbl WUCKMIOUUTL BO3MOXHOCTb Meperpysku pasfgenuTenbHblX 3MEeMEHTOB, BbIBOAbI
MCKpOOMacHOM Lenu criefyeT cHaGXaTb 3alUTOW, 3a WCKMHOYEHWEM CryyaeB, Korda MOXET ObiTb MokasaHo, 4YTo uenwu,
NOAKIOYEHHbIE K 3TUM BbIBOZ4AM, HE MOTYT MPUBECTU K NMOBPEXAEHUIO pasfeNnMTenbHOro aneMeHTa. 3awuTa oT neperpyskiu
pasfgenuTenbHbIX 31eMEHTOB CO CTOPOHbI UCKPOOMACHOW Lienu, Hanpumep, MOXeT OOCTUraTbCs BKIOYEHUEM CTAGUIUTPOHA,
3aLUMLLEHHOrO NpeaoXpaHUTeNnem ¢ COOTBETCTBYHOLLMMM NapaMmeTpaMm, CocoGHOro nNpepbiBaTb aMMUTYQHOE 3HaYEeHUe Toka
NCToYHUKa nuTaHus. MNpu aTom TpeGoBaHWsa Tabnuubl 4 K NpedoXpaHUTEnNo U CTabuUnNUTPOHY He NpuMeHsitoT. HomMuHanbHas
MOLLHOCTb CTabunutpoHa AomkHa OblTb He MeHee 3HayeHwsl, MonyyaeMoro B pe3ynsrate yMHoxeHust 1,7/, Ha
MaKcumarnbHoe HarnpsbkeHne ctabunusauunm. KOHCTpYKUMSI npefoxpaHuTens M MeTod MOHTaxka, Hanpumep B Aepxarene,
OOIMKHbI YO0BNETBOPSTE Tpe60oBaHUsIM U HOpMam Ha anekTpoobopyaoBaHue obLlero HasHavyeHusl.

8.8.4 K nyTsiM yTeYKM U INEKTPUYECKMM 3a30paM BHYTPU OMTPOHA, KOTOPLIA COOTBETCTBYET pasgenam 5-7 gaHHoro
cTaHpgapTa, TpeboBaHWI He NpeabsBASIOT, NPU YCHOBUW, YTO BHYTPEHHWE 3MEeMEHTbl OMTPOHA B HOPMAarbHOM pexume
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paboTbl U B cryyae HeucrnpaBHOCTEN B MUCKPOGE30MmacHbIX M MCKPOOMACHbIX LEMsiX HarpyxkeHbol He Goree yem Ha 2/3 oT
MaKCMMaribHO 4OMNYCTMMOM MOLLHOCTM, YKa3aHHOWM U3roTOBUTENEM.

8.8.5 PasgenutenbHble pene aomkHbl oTBeyaTb TpeboBaHusam 6.4.13, a o6MoTKa pene aomkHa obecneunBaTb paccesiHie
MaKCUMarbHOW NOAKIMIOYEHHON 3NEKTPUYECKON MOLLIHOCTM.

MprmeyaHue - TpeboBaHus 7.1 Ha OOMOTKM pene He pacnpoOCTPaHAITCS.

9 BAPbEPbI BE3OMNACHOCTU HA AMOOAX

9.1 O6LMe NnonoxeHus

9.1.1 Bapbep be3onacHocmu Ha Ouolax (cmabunumpoHax) npedcmassnisem cobol y3en 3aKOHYEeHHOU KOHCMpyKuuU,
ydoenemeopsirowuli mpebosaHusim Hacmosiueao cmaHdapma, Komopblli Moxem u3zomassiueambcsi 8 sude omaoesibHo20
anekmpoobopydoeaHus unu Yacmu uckpobe3onacHo20 U ces3aHHO20 arekmpoobopydosaHus. bapbepbl 6e3onacHocTU
crnykaT B KayeCTBe pasfefIUTENbHbLIX 371EMEHTOB MeXay MCKpPoOe3onmacHbIMM UM UCKPOOMacHbIMU LEensiMM U COCTOSIT M3
LWYHTUPYOLWNX Anoaos (CTabunmMTpoHOB) 1 NocreoBaTeNbHO BKITOYEHHBIX PE3VCTOPOB UMM PE3NCTOPOB U NpeaoXpaHuTenen.
B cootBeTCcTBUM C TpebOBaHMAMKN HACTOsILLEro cTaHAapTa 6apbepbl 6€30NaCHOCTU AOMKHBI MPOWTU KOHTPOSIbHbIE UCTbITAHUS
no 11.1.

MpumeyaHne - CnocobHocTb 6Gapbepa 6e3onacHOCTM BblAepXMBaTb MNOBPEXAEHMS, Bbl3BaHHbIE MEPEXOAHbIMM
pexumamu, ormkHa ObITb UcnbiTaHa B cootBeTcTBUM ¢ 10.12.

9.1.2 bapbepbl 6e30nMacHOCTM, COCTOSILLUME TONMbKO M3 OBYX OWOAOB WM AMOAHbIX LEMOYEK U MpUMEHsiemble Ans
nckpobesonacHbiX LEenei YpoBHS ia, paccMaTpuBaloT B KayecTBe HenoBpexgaeMblx ONOoKOB B COOTBETCTBUM C 8.6, mpwu

YCIOBUW, YTO AMOAbI NPOLLAM KOHTPOMbHbIE UChbITaHusa no 11.1.2.

9.1.3 Ana aByxanodHbIX 6apbepoB, UCMONb3yeMbIX A58 NCKpobesonacHbIX Lenen ypoBHA ia, Npu npumeHeHun pasgena 5
B pacyeT NPUHMMAIOT NOBPEXAeHNe TOMNbKO 0QHOro Anoaa.

9.2 KoHcTpyKumnA
9.2.1 MoHTax

KOHCprKLI,I/Iﬂ OOJDKHa WCKINK4YaTb BO3MOXHOCTb HenpaBuUIlbHONO MOHTaXka, Korga rpynny 6apbepOB yCTaHaBmMBaOT
BMeCTe, Hanpumep € NnOMOLLbO aCMMMETPUYHOCTU d)OprI KpenneHnda anemMeHTa Gapbepa mnnn (I/I) LLBETOBOW MapKNpPOBKU.

9.2.2 YcTponcTBa s 3a3eMneHns
[ononHuTtenbHo K NtobbiM CpeacTBaM COeanHEHUS BHYTPEHHEN 3MEKTPUYECKOn Lienu ¢ 3eMnen, bapbep OOSMKEH UMETb

no KpaVIHeVI mMepe eule OgHO coeauHUTENbHOEe yCTpOI;ICTBO unm cHabxaTbcsA n3onnpoesaHHbIM NpoBoAOM C njiowagbto
nonepe4vyHoro ce4yeHmna He MeHee 4 mm2 Ons 3asemMneHus.

9.2.3 3alunTa KOMNOHEHTOB
Bce anemeHTbl 6apbepa 6e30nacHOCTY A0MKHbI NPeacTaBnsATb cobon eanHbI Hepa3BbopHbLIN BrokK, 3annUTbIA KOMAayHOOM

B COOTBETCTBUN C 6.4.4, Nn BbINOMHEHHbIN B Hepa36opH0|?1 060504Ke, UCKMYatoLLE BO3MOXHOCTb peMOoHTa U1 3aMeHbl
9JIEMEHTOB €ro BHyYyTpeHHEero MoHTaxa.

10 MPOBEPKU U UCTbITAHUA

10.1 UcnbiTaHua Ha UICKpOOe3onacHOCTb

10.1.1 O6wme nonoxxeHus

10.1.1.1 WcnbiTaHns anekTpuyecknx uUener Ha WckpoobpasyowemM MexaHusMe [OOMKHbI MpoBOAUTCA C  Lenbio
NOATBEPXKAEHWS, YTO OHM He CMOCOBHbI Bbi3BaTb BOCMNaMEHEHUS B3pbIBOONACHON CMeCU B YCMOBUSAX, yKa3aHHbIX B pasgene

5, Na COOTBETCTBYIOLMNX YPOBHEN NCKPpOGE3onacHbIX Lienen.

10.1.1.2 3nekTpunyeckme Lenn [OMKHbI UCMbITbIBATECA B HOPMAarbHbIX U aBapUMHbIX pexumax paboTbl, C y4YeTom
koadhduumeHTa nckpobesonacHoCTH, Kak onncaHo B npunoxeHun A. Mckpoobpasylowmin MexaHuam AODKEH BKMYaTbCs B
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KaXXQyl0 TOYKY MCNbITYyeMOW LUenu, Ans KOTOPOW BO3MOXEH OOpbiB, KOPOTKOE 3aMblKaHMe UNU 3aMblkaHWe Ha 3eMIio.
UckpoobpasyoLmini -~ MexaHuam  JorkeH ObiTb  NOMeLleH BO  B3pPbIBHYHO  kamepy, 3anorfiHeHHyw  Haubonee
NErkoBOCMNaMEHAEMON UCMbITAaTENbHOW B3PbIBOOMACHOM CMECHIO, NPWU KOHLUEHTpaumsX, ykasaHHbiX B 10.2, n kanubpoBaTtbcs
B cooTBeTcTBMU C 10.3.

10.1.1.3 3OnekTpuyeckyto Lenb MOXHO He nogBepraTb TUMNOBOMY WCMNbITAHUIO C MPUMEHEHWEM WCKPOOOpasyloLlero
MexaHu3Ma, ecnv ee CTPyKTypa W 3MeKTpUYeckne napameTpbl JOCTATOYHO XOPOLIO onpefeneHbl, a uckpobesonacHOCTb
MOXHO OLIEHUTb MO XapaKTepucTMkam MCKpobe3onacHOCTU Ha pucyHkax. A.1-A.22 unu no tabnuuam A.1 n A.2 metogamu,
OMUCaHHBLIMMW B NPUIIOXEHUN A.

10.1.1.4 Nszomosumernem arnekmpoobopydosaHusi G0/MKHbI bbimb yKa3aHbl O0MyCKU U3MEHEHUSI Harnps>KeHUs U moka 8
uersix, om Komophbix 3agucum UcKpobe30rnacHoCMb.

MpumedaHne - Llenb, oueHka KOTOPOW MPOBEAEHa C MCMOMb30BaHWEM XapaKTEPUCTUK MCKPOOGEe3onacHoCcTM u Tabnuu,
MOXET BbI3BaTb BOCMMIAMEHEHWE MPWU UCMbITAHUM C NPUMEHEHMEM MWCKpoobpasylowero ycTponcTea. YyBCTBMTENBHOCTb
NCKPOODBpPa3ytoLLEero yCTPOMCTBA MEHSIETCS, @ XapaKTEPUCTUKM UCKpoBe3onacHOCTM 1 Tabnuubl COCTaBreHbl HA OCHOBaHUM
0O0nbLIOro Yncrna Takux ncnbitaHnn. OLeHKa ¢ NPUMMEHEHNEM XapaKTEPUCTUK MCKpoOe3onacHOCTN 1 Tabnuy 6onee normyHa u
MMeeT MPEeMMYLLECTBO MO CPABHEHUIO C pPa3oBbIMU 3SKCMEPUMEHTAaNbHLIMK pe3ynbTaTtaMu, MOMyYEHHbIMA C MOMOLLBHO
NckpoobpasytoLlero MexaHvama.

10.1.2 Uckpoobpas3yrowmim MexaHUu3m

10.1.2.1 Wckpoobpasyowmun MexaHnsm LOfKeH COOTBETCTBOBATb OMUCAHHOMY B MNpunoxeHun b, 3a ucknoyeHnem
cnyyaes, Korfa B npunoxexHun b umnu e saknodeHuu ucrnbimamernbHOU opeaHu3ayuu yKaszaHoO Ha ero HenpurogHocTb. B amux
cny4dasix cnedyem ucrionb3oeams Opy20l Uckpoobpa3syrowuli MexaHusm, obecriedusarowjuli 08UHaKo8yr €O cmaHOapmMHbIM
MexaHU3MOM 4yecmeumeribHocmb 0ns yenel (uenu), donyckaeMbixX K UCMbiImaHUusM Ha cmaHOapmHoM mexaHu3me. NMpn aTom
0oboCcHOBaHVe MNPUYMHBI UCMONMb30BAHUSA HECTaHAapTHOro MexaHu3ma U 803MOXHOCMU [1Ofy4YeHUs] Ha HEeM KOPPEKMHbIX
pesynbmamos ucrbimaHull AOMKHbI BKMOYATbCHA B MOSICHUTENbHYO OOKyMeHTauu. B kadecmee cmaHdapmHbIX, cO2riacHo
npunoxeHuro b, ucnonb3yrom uckpoobpasyoujue mexaHusmsi I-1Il murnos.

10.1.2.2 Vcnonb3oBaHune UckpoobpasyoLwero MexaHmama Ansi Co34aHMsa KOPOTKUX 3aMblKaHMI, OOPbIBOB 1 3aMblkaHWUA Ha
3eMI10 cYMTaeTCsl HopMarbHbIM PEXMMOM PaboThl U SBNAETCS HEYYUTLIBAEMbIM MOBPEXAEHNEM:

- Ha cpeacTBax coeanHEHMS;

- Ha BHYTPEHHUX COEOMHEHUSAX UMN Yepes3 BHYTPEHHME MYyTU YTEYKU, SNEeKTPUYECKEe 3a30pbl, YEPES 3arUBKY KOMMayHOOM
1 Yepes TBepAble 3NEKTPOU3ONSLMOHHbIE MaTepuarbl, He OTBeYatoLWmMx TpeboBaHusaM Tabnuubl 4.

10.1.2.3 VckpoobpasyoLmii MexaHn3M He NPUMEHSIOT ANs UCMbITAHWIA:
- Yepes HeMnoBpeXaaeMble pasfeneHns v NocneaoBaTenbHO C HENOBPEXAAEeMbIMU COEANHEHNSIMMY;

- Yyepes NyTu YTeUku, aNeKTpUYeckme 3a3opbl, Yepes 3anmMBKy KOMNayHaoM, TBEPAbIE 3NEKTPOU30NSLMOHHbLIE MaTepuarsl,
COOTBETCTBYIOLWME TpeboBaHUAM Tabnuubl 4;

- BHYTPM CBSI3aHHOTO 311eKTPo060opyA0BaHUs, 3a UCKIOYEHEM BbIBOLOB 1CKpobe3onacHom Lenw;
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- MeXAy BbIBOAAMW pa3feneHHbIX uenen, oTBevaoLwwmx TpedoBaHnsam 6.3.1 Kpome cnyyaes, onncaHHbIX B 7.6 1).
10.2 UcnbiTaTenbHble B3pbiBOONacHbIe CMeCcK

10.2.1 B 3aBMCUMOCTM OT rpynnbl (MOArpYynMbl) UCMLITYEMOro 3MeKTPoobopyA0BaHUA OOIMKHbI MCMONb30BaTLCA crneaywme npedcmasumeribHbie (KOHTPOSbHbIE) B3PbIBOONACHbLIE
ncnbiTaTenNbHbIE CMECK:

rpynna | 8,0% - 8,6% meTaHa B Bo3ayxe

noarpynna l1A 5,0% - 5,5% nponaHa B BO3ayxe
noarpynna 1B 7,3% - 8,3% aTuneHa B Bo3ayxe
nogrpynna IIC . 19% - 23% Bogopoaa B BO3ayxe
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10.2.2 B cneumanbHbIX crnydasix, Korga 3nekTpoobopyAoBaHWE WUCMbITLIBAT U MapKUpPYOT ANs MPUMEHeHUs B cpefe
WHOVBUAYaNbHOTO ras3a Unun napa, oHO JOJMKHO UCTbITLIBATLCS B Hanbonee NnerkoBOCniaMeHsieMON KOHLEHTpaLMK 3TOro rasa
unu napa B Bo3gyxe (kucriopode).

lMpumeyaHue - B cpede sodopoda ¢ kucropodom Haubosiee reekosocrniaMeHsIeMbIli cocmas cMecu uMeem Mecmo npu
codepxaHuu 34% eodopooda.

10.2.3 [Ona obecneyeHns koacpduumeHta uckpobesonacHoCTM MOryT  UCMOMb30BaTbCA  aKTUBM3UMPOBAHHbIE
ucnbiTatenbHble cMecu. VIx coctaB n 0aesieHue JormkHbl cooTBeTcTBOBaTh 10.4.2 unu tabnunue A1.3.1.

MpumeyaHne - CnedyeT MPUMEHATb rasbl YACTOTOW He MeHee 95%. BnusiHMe W3MeHeHWI HOopMarbHbIX YCIOBUIA
(3HavyeHwWit TemnepaTypbl, AABMEHUS N BNAXHOCTU BO3dyXa BO B3pbIBOOMACHOM CMECU) CYMTalOT He3HauuTenbHbIM. Jliobble
3HauYUTeNbHbIE BMUAHUS WM3MEHEHWA 3TUX MapaMeTPOB CTAHOBATCS OYEBUAHLIMM MNpPU KanvbpoBke WUCKpoobpasylolwero
mMexaHu3ma.

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnektpoobopynoBaHune B3pbiBo3awmweHHoe. YacTe 11. VickpobesonacHasi anekTpuyeckas uensb i Ctpanunua 49

FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

10.3 KanubpoBka UCKpoobOpasylowwero mexaHmsma

10.3.1 YyBCTBUTENBHOCTL UCKPOOOpa3yoLWero MexaHmama cnegyeT NpoBepsAaTb A0 Hayana Kaxgowm Cepumn UCnbITaHui, NPOBOAMMBIX B COOTBETCTBUM C TpeboBaHmem 10.4. [ns
3TOro CTaHOAPTHBIA MCKPOOOPa3yHOLLMA MEXaHWM3M [AOIBKEH BKIMOYATLCA B KOHTPOMbHYHO LerMb - Lenb NOCTOSIHHOTO ToKa C HanpshkeHueM 24 B, copepikallyo KaTyLlKy ¢ BO34YLUHbIM
cepAaevHukom u uHgyktmeHocTbto 0,09-0,1 TH. Tok B 3TOM Lenu Ans UCKPooOpasyloLmx MEXaHU3MOB [OIMKEH COOTBETCTBOBAaTb 3HAYEHWAM, yKasaHHbIM B Tabnuue 7 ans
COOTBETCTBYIOLLEW TPYNMbl (NOArpYynMbl) anekTpoobopyaoBaHus. Mpu MCNONb30BaHWN akTMBM3UPOBAHHOW UCTLITATENbHOW B3PbIBOOMACHON CMECU yKa3aHHble B Tabnuue 7 3HadeHus

TOKOB AENSAT Ha KO3(hPUUNEHT NCKPpOOGE30NacHOCTU.

Tabnuua 7 - Tok B KOHTPONBHOM Lenmu

pynna (noarpynna) TOK KOHTPOMbHOW Lienu ans nckpoobpasytoLero MexaHmama, MA
anekTpoobopyaoBaHus
| Tna Il u Ill munos
I 110-111 147-148
A 100-101 133-135
1B 65-66 87-88
[e; 30-30,5 40-41
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lMpumeyaHus

1 Tok KoHmMposnbHOU yenu 0ra Hauboriee rie2koeocniaMmeHIemMo20 cocmasa 8000POOHO-KUCTOPOOHOU cMmecu paseH 17-
17,4 MA.

2 Yka3saHbl ycmaHosusuwuecs 3Ha4eHus IMoKos 8 KOHmpO!'IbHOl:I ueru.

10.3.2 Vckpoobpasyrowmn mexaHuam | tuna gomkeH caenatb He meHee 400 n He Gonee 440 obopoToB AepxaTens
MPOBOIOYEK MPU €ro MOJIOKMTENBHOW MOMSAPHOCTM, U MNPU 3TOM [JOMKHO OblTb HEe MeHee OfHOro BOCMIIaMEHEHUS]
B3PbIBOOMACHOW CMECH.

MpumeyvanHns
1 Kanubposka uckpoobpasyrowux mexaHusmos Il u lll munoe nposodumcsi 8 coomeemcmeuu ¢ rnpunoxeHuem b.

2 B cneumanbHbIX cny4vasix, korga 3nekTpoobopyaoBaHWE UCMbITLIBAOT WU MapKUpYOT Ans NPpUMEHEHUs B cpefde
WHAMBWUAYarbHOroO rasa unu napa, Ans Bblbopa Toka KOHTPOSMbHOMW Lieny Heobxoaumo 3HaTb OAWMH U3 KracCUdUKaLMOHHBLIX
napameTpoB 3Tou B3pbiBoonacHom cmecu (BAOM3 unu cootHoweHnne MTB) ana Haubonee nerkoBoCn/iaMeHsieMOro ee
coctaBa. Ecnn gns gaHHowm B3pbiBoonacHow cmecu nssecteH bOMS, To cooTHoweHne MTB onpenensoT Kak OTHOLLEHWUe
BOM3/BOM3;, rae BOM3 ; - makcumarnbHbii 6e30nacHbIi 3KCNEPUMEHTArbHbLIA 3a30p AN METaHOBO3AYLIHOWN CMecH,

paBHbin 1,14 mMm. Mo n3BecTHOMy nnu paccymtaHHomy no BOM3 3HaveHno cooTHoleHus MTB onpegensoT TOK KOHTPONbHON
uenu Kak nponsBeeHne Toka KOHTPOSbHOWM Lienu Ans MeTaHoBO3ayLHoW cmecu 1 MTB nHameuayarnbsHoro rasa unv napa.

10.4 UcnbiTaHUA ¢ UCNonb3oBaHMEM UCKPOOBpa3yoLero MmexaHusma
10.4.1 NcnbiTaHne uenu

10.4.1.1 [Ons wnChbITYeMOW 3NEKTPUYECKOM Lenu BbIOMPaKOT napamMeTpbl, KOTOpble C HanbornbLUen BEPOATHOCTbLIO
cnocobHbl BbI3BaTb BOCMIIAMEHEHWE B3PbIBOOMACHOW CMEcU, C Y4eTOM [OMYyCKOB B COOTBETCTBMM C pasgernom 7 u 10%
KonebaHus ceTeBOro HaNPsPKEHNUS.

10.4.1.2 Wckpoobpasyowmin MexaHU3M OOIDKEH BKIOYATBCA B KaKOyl TOYKY UCMbLITYEMOW Lenu, B KOTOPbIX CHUTaKT
BO3MOXHbIM MOsIBIIeHMe 00pbiBa MNK 3amMblkaHus. VicnbITaHWs Leny OMKHbI MPOBOAMTBECA B HOPManbHOM pexnmMe paboThbl, a
Takke C YYUTbIBAEMbIMA U HEYYMTbIBAEMbIMU MOBPEXAEHUSMM B 3aBMCUMOCTU OT YPOBHS WckpobesonacHow uenu B
COOTBETCTBMM C pasfenomM 5, 1 ¢ MakcumarsbHbIMW 3HaYeHUsMKU noacoeanHsemon emkocTn (Cy) unu nHoyktusHocTw (L),

WK OTHOLLEHUSA MHAYKTUBHOCTM K conpoTuenennio (L, /R, ), Ha KoTopble paccunTaHo anekTpoobopynoBaHue.

10.4.1.3 B kaxd0om ucrbimamersibHOM pexume rnpogodsm He meHee 16000 yyumbigaeMbix 3aMblkaHull U pasmbiKaHUU
ueriu, Komopsble sensomcs Haubosiee onacHbiMuU Onsi ucribimyemol uenu U moeym 6bimb peasiu3oeaHbl OaHHbIM
UCKpoobpa3syrowum mexaHusmom. Llenb cyumatrom uckpobesonacHou, ecnu riocne 16000 3ambikaHUl U pa3mbikaHul u
3a0aHHOM KoaghcbuyueHme uckpobesonacHocmu 8eposImMHOCMb 8ocCriaMeHeHuUs1 He npeesbiwaem 10-3. [Npu ucrnbimaHusix
ueneli MOCMOSIHHOZ0 (8bINPSAMIIEHHO20) MOKa MOMSAPHOCMb UCMOYHUKA MUMAaHusi Ha KOHmMakmax UCKpoobpa3syruje2o
mexaHu3mMma O0ImKHa U3MEHSIMbCs Yepe3 kaxobie 8000 pasmbikaHUU U 3aMblkaHUU yernu.

lMpumeyvaHue - [ns anekmpuyeckux yenel HEKOMOPbIX MUMNO8 KOIUYeCcms8o y4yumbieaeMbiX pasMbiKaHUul U 3aMbiKaHUU
Moxem 6bimb CHUXEHO UcnbimamerbHOU opaaHu3ayuel rnocrie coomeememeyrouje2o 060CHO8aHUS.
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10.4.1.4 Tlpu npoBegeHUM WCMbITAHWUIA cnegyeT MNpUHMMaTb Mepbl, Ymobbl MOK 8 UHOYKMUBHbLIX Uersx 60 8peMsi 3aMKHYmMO20 COCMOSIHUSI KOHMAaKmos npuHUMar
ycmaHosusuieecsi 3HadeHue, a KoHOeHcamop umes1 00cCmamo4Ho epeMeHuU Onsi nosmopHoul 3apsdku. Coomeemcemeyrowue pekomeHdayuu 0ns cmaHOapmHbIX UCKPOOBpasyouux
MexaHu3Mo8 rpueedeHsbl 8 NMPuUIoxeHuUU b.

10.4.1.5 Bo spems nposedeHus ucrnbimaHuli u Mnocre ux 3asepuweHust HeobxoOuMOo rpPo8epsimsb rnpasusibHocmb pabombi UCKPOObpa3youw,e20 MexaHu3ma rnymem e20 Kanubposku.
Ansa uckpoobpasyouweao mexaHusma | muna kanubpoeKy ebinosiHsom 4yepe3 Kaxoble 1000 obopomoe depxamersis MpO8OIOHEK U r1oc/e 3asepuieHuss ucrnbimaHul. lposepka
npasunbHocmu pabomel UCKpoobpasyouwux mexaHusmos Il u Il munos OormkHa ocywecmensambCcs 8 COOmeemcmeuu C ykaszaHusMmu npumnoxeHus b. Ecnu kannbpoBka He
cooTBeTCTBYET TpeboBaHusM 10.3, ncnblTaHust Lenn Ha Uckpobe3onacHOCTb AOMKHbI ObITb MPU3HaHBLI HEAENCTBUTENBHBLIMU.

10.4.1.6 Konuyecmso y4yumblgaeMbiX pa3mbikaHUl U 3aMmbikaHuli Ha 0OuH obopom depxkameris rpososiodeK Ors UCKpoobpa3syouux mexaHuamos | u Il munos, unu oOuH o0bpbIg
rpoeors1oKu Or1a Uckpoobpasyroulee2o mexaHusma Ill muna e 3agucumocmu om muna ucribimyemol anekmpu4veckol uenu rpusedeHo 8 mabnuuye 7A.

Tabnuya 7A - Konudecmeo yyumslieaeMbix pasmbikaHUU U 3ambikaHUU 05151 cmaHdapmHbIX UCKPOObpasyouux MexaHu3mMos

Tun yenu Y4yumbigaemoe Konu4ecmeo 3amMbIKaHUl U pa3MbikaHul 0151 UCKpoobpasyuwezo
MexaHu3ma
| muna Ha oOuH obopom Il muna Ha oOuH obopom Il muna Ha oOuH 0bpbkis
Odepxkamerisi POBOJI0YEK depxkamerisi IPOBOJIOYEK rpPO8OJIOKU
Omuyeckas 0,7 (cm. npumeyaHue 1) - -
WHAykmueHas 4 Onpedensemcs o 1
npurnoxeHuro b
EmkocmHasi 4 -
lNpumeyaHus

1 [nsa ucnbimaHus omu4yeckux uyernel mpebyemcsi co3daHue 3feKmpuyeckux pasps0os npu marnou
CKOpoCcmu pa3sMblkaHusi KOHmMakmos. Mckpoobpasyrouwuli mexaHusm | muna peanudyem makue paspsiobl rpu
CKOJIbXXeHUU 8071bghpamMoeoli Mpoeosiodku e00sib nasa kKadmuegozo ducka. B cpedHem, 3a 10 obopomos
Odepxxamersisi MPOBOIIOYEK 803HUKaem ceMb Mmakux pa3psoos. B uensix cokpawieHusi epemeHu ucrbimaHul
donycmumo omudeckue uyenu ucrnsimbsigamse npu 4000 obopomos Oepxkamerisi 80/bghpamosbix npososioqek. [lpu
3MOM 8epPOosIMHOCMb 80CI/IaMEHEHUST 83PbIBO0MNAcHOU cMecu He OormkHa rpeeabiwams 10-3,

2 Uckpoobpasyrowue mexaHusmbl Il u lll munose He moeym ucrionib3oeamecsi 0715 UCMbiIMaHUl OMUYEeCKUX
yened.

3 Ecnn npu mncnbiTaHNsX €MKOCTHOM uenu B Uckpoobpasylowmux mexaHmamax | unu Il TunoB cHATa 4actb
NPOBOMOYEK, TO AN COXpaHeHus1 TpebyeMoro Ymcna MCKPEHU KonM4ecTBO 000OPOTOB AepkaTens NpoBoOsoYek
OOIMKHO ObITb YBENNYEHO COOTBETCTBYHOLLIMM 06pa3oMm.
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4 Ecnu ucnbimyemas uerb He Moxem bblmb OMHeCceHa K ykasaHHOMY 8 mabnuue 7A muny, mo mpebyemcs
rnposedeHue crieyuasnbHO20 PacCMOMPEHUST C Uerbio:

- onpeOeneHUH Haubosiee onacHbIX yC!'IOGUU KOMMymauuu UCﬂblmyeMOlj uenu;

- peweHuUsi 8orpoca O B03MOXHOCMU peanu3ayuu 3mux ycroeuli rnocpedcmeoM cmaHOapmHo20 usnu
Opy2020 uckpoobpasyruwe2o mexaHudma. [pu nonoxumenbHOM pelweHUU 3moao 8ornpoca Heobxodumo 3adamsb
pexum pabombi UCKpOObpasyrwe2o0 MmexaHudma, obecrieyusarowuli nosiydyeHue mpebyemoz0 Konudecmsa
y4Yumbl8aeMbix UCKPeHULU;

- eblbopa beckamepHo20 Memoda OUEHKU UucKpobesonacHocmu ucnbimyemol uenu ¢ obocHosaHuem
B803MOXHOCMU MOJIydeHUsT Pe3y/ibmamos, He CHUXarWwux uckpobesornacHocmb Uenu, ec/iu C MOMOWbIO
UCKpOoObpa3syroweao MexaHu3Ma 8bINo/IHUMb 0O6BbEKMUBHYIO OUEHKYy UcKpobesornacHocmu uenu  He
npedcmasrisiemcsi 03MOXHbIM.
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10.4.2 KoacbdpunumneHT nckpobesonacHocTn

MpumeyaHue - Llenb npumMeHeHust koadduumMeHTa UCKpo6e3onacHOCTU - rapaHTMpPoBaTb, YTO WCMbITaHWE WU OLEHKY
nckpoGesonacHoCT! NPoBOAAT ANs Lenu, kotopasi ¢ Gomnbluelt BEPOATHOCTbIO BbI30BET BOCMSIaMeHeHWe, YeM MnepBuYHas
Lenb, UMW YTO NepBMYHas LeMb UCMbiTbiBaeTcs B Gonee nerkoBocrniameHsoWencs B3pblBOONacHoM cMecu. B ocHoBHOM
Henb3s O0GUTbCA TOYHOM adeKBaTHOCTM MexXdy pasHbiMW MeToAaMu MOMyYeHUs OnpederneHHoro  koadduumeHTa
NcKpoBGe30MNacHOCTH, HO YKasaHHbIe HKe MeToAbl AaoT NpUeMIeMbI BbiGop.

10.4.2.1 lMpun yBenunyeHun HanpsxeHus cetm go 110% (c yyetom konebaHws ceTn) OT HOMMHANbHOrO 3HAYeHUs WU
YCTaHOBKOW B COOTBETCTBUM C pasfenioM 7 HanpshkeHus Gataper MCTOYHWMKOB MUTAHMS M YCTPOWCTB, OrpaHM4MBaOLLmX
HanpsiKeHne, Ha MakcMMarbHOM YPOBHE, KO3hULIMEHT UCKPOBE30NacHOCTM JOMKeH BbiTb 06ecneveH OgHNM M3 CreayLmx
cnoco6oB:

1) ANS MHOYKTMBHBIX U OMUYECKUX Lienei yMeHbLUAT COMPOTMBIIEHWE OrpaHWYUTENbHOMO pesnctopa Ans yBernuuyeHus
TOKa MCMbITYeMOii Lienu B YMCIIo pas KpaTHoe KoadduumeHTy uckpobesonacHocTn. Ecnu koaddmumeHT nckpobes3onacHocTy
He MOXeT BblTb AOCTUTHYT TakMM CNOCOBOM, TO YBENUUMBALIOT HaMPsKEHNE;

2) AN eMKOCTHbIX Lenen HanpsbkeHue MCnbITyeMoW Lenu yBenuuuBaloT B 4YMCNO pa3 KpaTHoe KoddduuMeHTy
nckpobesonacHoCcTy.

Mpu ncnonb3oBaHWM ANS OLEHKM MUCKPOOGEe30nacHOCTM 3MeKTPUYECKMX Lienen XapaKTepucTuk UckpobesonacHoCTu Mnu
Tabnuuy npunoxeHns A NPUMEHSIOT 3TOT XXe MeTof obecneveHmns koadpduumeHTa nckpobesonacHoOCTu.
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Mpumeyanne - [nsa mnckpoobpasywowero mexaHnsama | tmna koadpdpmumeHT uckpobesonacHoctn paseH 1,5, ansa mnckpoobpasyrowmx mexaHmamos Il u 1l TnoB koaddpmumeHT
nckpobesonacHoOCTU paBeH 2.

10.4.2.2 KoachdpmumeHT mckpobesonacHOCTM MOXET OblTb obGecneyveH 3a cYeT MCMOMb30BaHUSA akTUBM3NPOBAHHbBIX B3PbIBOOMACHbLIX UCMbITATENbHBIX CMECEN B COOTBETCTBUU C
Tabnuuamm 8 n 8A. OTKNOHEHWe coaepKaHUs KOMMOHEHTOB akTUBM3NPOBAHHbLIX UCMbITATENbHbLIX B3PbIBOONACHBLIX CMECel OT ykasaHHbIX B Tabnvuax 8 u 8A He OOMKHO NpeBbIwaTh

0,005 o6bemHbix gonen (0,5%).

Tabnuua 8 - CocTaBbl aKTMBU3NPOBAHHbLIX UCMbITATENbHbBIX B3PbIBOOMACHbLIX CMECEMN, obecne4vnBaroLLnx KOSd)(*)VILI,MeHT MCKp06e3OI'IaCHOCTVI He meHee 1,5 ans MCKpooﬁpaayrom,ero
MexaHuama | Tmna

Ipynna unu nodepynna | HommnHanbHoe coaep)xaHue KOMMOHEHTOB B UCTbITATENbHBLIX CMECsX, 00 beMHas ons,
3anekmpoobopydosaHusi %
BodopodHo-e030ywas u 8000p0OHO-8030yUWIHO- BodopodHo-kucnopodHas cmech
KUCriopoOHasi cMech
Bodopod Bosdyx Kucnopod Bodopod Kucnopod
I 52 48 - 85 15
A 48 52 - 81 19
1IB 38 62 - 75 25
lc 30 53 17 60 40
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B cneuyuarnbHbix criydasix, koeda anekmpoobopydosaHue UCMbimbigaemcs U MapKupyemcs Onisi MpuMeHeHUsi 8 cpede
UHAuUBUOyaribHO20 2a3a unu napa, eblbop cocmasa akmueu3uposaHHOU 8000POOHO-KUCTOPOOHOU CMeCcU MpuU UCNob308aHUU
uckpoobpa3syrujeeo mexaHuama | muna ocyujecmensemcs rno ¢gpopmyrie

- 4.5
c0,=8+ i, (4)
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20e CO4 - codepxaHue kucriopoda 8 8000pOOHO-KUCI0POOHOU cmecu, %,

MTB - coomHouweHue MUHUMarbHbIX 80CM/IaMEHSIIOUWUX MOKo8 Orisi uHOueudyarnbHO20 2a3a unu napa, ymeHbweHHoe 8 1,5 pasa (koaghghuuyueHm uckpobesonacHocmu Onsi
UCKpoobpa3yrouwe2o mexaHuama | muna)

Tabnuya 8A - Cocmasbl akmugeu3up0o8aHHbIX UCMbImameribHbIX 83PbI800NAacHbIX cmecel, obecrequsarouux KoaghguuueHm uckpobesonacHocmu He MeHee 2 O UCKPOoobpasyoujux

mexaHusmos Il u lll munos

Ipynna unu nodepynna HomuHanbHoOe cogepkaHne KOMMOHEHTOB B UCMbITaTENbHbIX CMeCsiX, 00beMHast
anekmpoobopydosaHusi pons, %
BodopodHo-e030ywasi u 6000p0oOHO- BodopodHo-kucropodHasi cmech
8030YUWHO-KUCTOPOOHasi cMeCh
Bodopod Bosdyx Kucnopod Bodopod Kucnopod
/ 35 65 - 81 19
1A 20 80 - 70 30
IIB 38 62 - 60 40
] 30 40 30 50 50
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lMpumeyaHue - [na nonydeHUss akmueu3uposaHHOU ucrnbimamesibHol cmecu, obecrniequsarouwel KoaghgpuyueHm
uckpobesonacHocmu 2 0Onsa Haubornee Jjie2KogocrnaMeHsemMoao cocmasa 8000POOHO-KUC/IOPOOHOU cmecu, credyem
ysernuyumse 0aerieHue 80 83pbl8HOU KamMepe Hauboriee neekosocrniameHseMoao cocmasa 8000pOOHO-KUCIOpOdHOU cMmecu Ao
0,3 Mrlla. Tok KoHmposbHOU anekmpuyeckol yenu ebibuparom e coomseemcmeuu ¢ 10.3.

Ansa uckpoobpasyrowux mexaHusmos Il u lll munose cocmae akmueu3uposaHHOU UcCrbimamesibHOU akmugu3upo8aHHOU
8000pPOOHO-KUCI0POOHOU cmecu onpedensom o ¢popmyrie

CO, =LM+53,435(0,5—MTB)”‘?, (5)
(MTB+0,5)™

20e MTB - coomHoweHuUe MUHUMAaJslbHbIX 80CMIIaMEHSIFUUX MoKoe8 0518 uHOUsUdyaribHO20 2a3a usnu napa, yMeHbWeHHoe
8 08a pas3sa (koaghpuyueHm uckpobesonacHocmu 01 UCKpoobpasyroujux mexaHusmos Il u lll murnos).

10.4.3 UcnbiTaHus
10.4.3.1 O6wme TpeboBaHusA

McnbiTaHnst ¢ MCnonb3oBaHNEM MCKPOOOpa3yoLero MexaHn3Ma [OIKHbI NMPOBOAUTLCH B PEXMMAaX, NpPeacTaBhsitoLLIMX
HambonbLUyl0 ONacHOCTb AN BOCMnaMeHeHus. Tak, Hanpumep, Ans NPOCTbIX Lenen, KOTOPbIM COOTBETCTBYHOT NPUBEAEHHbIE
Ha pucyHkax A1-A19 xapakTepucTukn nckpobesonacHocTu, Hanbonee onacHbIMU SABMSIOTCS UCMbITAHUSA B PEXMME KOPOTKOrO
3amblkaHus. [na 6onee CroXHbIX Lenen YCroBUst MOryT U3MEHUTBCS, U UCMbITAHUS B PEXMME KOPOTKOrO 3aMbIKaHWsi MOTYT
oKasaTbCs MeHee onacHelMW. Hanpumep, ANst UICTOYHUKOB MUTaHUS CTabunM3npoBaHHBbIM HaNpsXeHNWEM N C OrpaHU4eHNeM
TOKa, Haubornee onacHele ycrnoBus 0bbIYHO MMEKT MECTO, KOIla NocrneoBaTenbHO C BbIXOAOM UCTOYHMKA NMUTAHWUST BKITHOYEH
pes3ncTop, orpaHNYUBalOLLMN TOK 4O MaKCMMarnbHOrO 3Ha4YeHUs1, KOTOPOe He BbI3blBAET CHWXXEHUS HanpsKeHUs.

10.4.3.2 Llenn ¢ MHAYKTUBHOCTbLIO U €MKOCTbIO

Ecnu uenb cogepXut eMKoCTb U MHOYKTUBHOCTb, TO MPU €e OLEeHKEe Mo KpuBbIM pUCYHKOB A1-A19 MOryT BO3HWKHYTb
TPYOHOCTW, T.K. yKasaHHble Kpueble 8 HEroJIHOU Mepe cOoomeemcmeyom MpsMOMY PeweHuU0 nocmasieHHou 3adadu.
McnbiTaHns uenu JoMmKHbI NPOBOAUTLCS C YHETOM BIUAHUS €MKOCTU N MHOYKTUBHOCTH.

lpu 3adaHHOM KO3ghhuyueHme uckpobesonacHocmu, Hanpumep 1,5, Ona makux uenel eHadane 6 1,5 pasa
yesenuyugarom delicmeyrowuli 8 yenu mok. Onpedesnsiom UHOYKMUBHOCMb, MPU KOMOPOU yCmMaHOB/EeHHbIU 8 Uernu mok
CmaHo8UMCS MUHUMaIlIbHbIM 80CIIaMEHSIIOUUM (8bi3bieaem 80CM/IaMEeHEHUE 83pPbIB00NAacHOU cMecu ¢ eeposimHocmbio 103
). Bamem 8 1,5 pasa ysenuuusarom Oelicmsyroujee 8 Uenu HarnpspkeHue, a MOK 8 Uenu ycmaHaenuearm pasHbIM
uckpobesornacHoMy 3HaqeHuto Onsi HaludeHHOU UHOYKMUBHOCMU U Yy8eriudeHHo20 HanpsikeHusi. [locrne amozo npogsodsim
ucrbimaHue yernu Ha uUckpobe3onacHocmb.

10.4.3.3 3awwTa, WyHTUpYoLLas uenb Ha KOPOTKOe 3aMblkaHue

10.4.3.3.1 [lpu ucnbimaHusix makux uenel HeobxoOuMo yO0CmMOBEPUMbBCS, YMO 3/1eKmpuYyecKue paspsiobi,
B03HUKarowue 80 epeMsi NepexoOHO20 Mnpoyecca 8 srekmpuyeckoll uenu npu cpabameigaHuu wyHmMupyroweld 3auumsl He
CMOCOBHbI 8bI3gamb 8OCraMeHeHue 83pbigoonacHoli cmecu. B obwem criyyae crnedyem ucxo0umb U3 Moe2o, Ymo npu
3a0aHHOM roepex0eHuUU U Haubosiee onacHbIX YC/I08USIX KOMMymauyuu 3fekmpuyeckol yenu ¢ yd4emom KoaghghuuueHma
uckpobesonacHocmu 3HadeHUe 3Hepauu ebidenuewelicss 8 3eKmpudyeckoM paspside, OO/MKHO bObimb MeHbWwe, 4Yem
Heobxodumo Orisi ocnIaMeHeHUs1 83pbleoonacHol cmecu. CmaHdapmHbie UCKpoobpasyujue MexaHu3Mbl 8 0bLweM criydae He
npucriocobnexbl 0nsi nposedeHusi ucrbimaHull uckpobesonacHocmu afiekmpuyeckux yeneli ¢ 3awumodl, wyHmupyowel
uernb Ha Kopomkoe 3aMbikaHue. Kak rnpaeusio, mpebyemcs ucriosib3oeaHue O0nofHUMebHbIX ycmpolcms, y4umbiearoujux
creyucbuky npoucxodswux npoueccos. B crnydasix, koeda UcCKpobpasyrowuli MexaHu3M He Moxem 6bimb UCMoNb308aH Orsi
npoeedeHuUsi ucrnbimaHuli, Hanpumep o npuyuHe e20 4pe3sbldaliHol CroXHOCMU unu OpyeuM MpuyuHaM, OUeHKa
uckpobesonacHocmu anekmpuyeckol uenu Moxem 6bimb posedeHa Ha OcHoge ornpedesieHuss ebidenuswelics 6
arrekKmpu4Yeckom paspside sHepauu ¢ yyemom Haubonee onacHsix ycrosull. OnpedeneHue ebidenuswelicss 8 paspside saHepauu
MOXem OCyWecmesismbCs UsMepumeribHbIMU, HarnpuMmep ocyusiozspachudeckumu, unu pacyemubiM memodamu. Bo ecex
criyqasix mpebyemcsi obocHoeaHue obecrieyeHusi UCKpobe3zonacHocmu anekmpudeckol uenu npu nposedeHuu makux
ucrbimaHudl.

10.4.3.3.2 Ecnu dnsi ucnibimaHusi makoU yernu Uucrosb3yrom UcKpoobpa3syowjult MexaHu3M, mo Heobxoo0uMo:
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a) obecrnequmsp peanu3ayuro u ydyem Haubosiee onacHbIx 3/1eKmpu4eckKux pa3pﬂ006, 803HUKarwux npu KoMmmymauuu
UCI'IbImyGMOU SHGKmpquCKOU uernu,

6) obecneyums KoaghchuyueHm uckpobeszonacHOCMuU 371eKMpUYECKOU Uenu He MeHee, YeM 8 Cllyvae UCIMOofb308aHUs
cmaHdapmHo20 UCKpoobpa3syru,eao MexaHu3ma fpu UcrbimaHUsix npocmbIX 371eKmpuveckux yened.

10.4.3.3.3 Ecnu ucnbimaHus makol yenu rnposodsm Ha ocHoee orpederieHUs1 ebidenueswelica 8 paspsde aHepauu, mo
Heobxodumo:

a) onpedenums 3HEP2UK 31EKMPUYECK020 pa3spsida, ebidesiuguwyiocs npu Haubosiee onacHbIX yCroeusix KoMMymauuu;

6) cpasHUMb 3Ha4YeHue ebidenuswielics 8 paspside 3Hepauu €O 3HadYeHUeM sHepauu, obecriedusarowum HeobxoOumbili
KoaghgpuyueHm uckpobesonacHocmu;

8) npu pacyemHOU U 3eKMpPou3MepumesibHol OUeHKe UCKpobe3onacHoCcmu 3/1eKmpuyeckol uyernu 8 Kadecmee
uckpobe3ornacHbIX 3Ha4YeHul 3Hepauu Moaym O6bimb UCMOob308aHb!l, HarnpuMmep, 3HayeHusi 3Hepaul, NpueedeHHble Ha
pucyHkax A20-A22, yMeHbWeEHHbIe 8 4uc/io pas, Heobxodumoe Ons obecrieyeHus mpebyemoao KoaghghuyueHma
uckpobesonacHocmu. lNpu ucronb308aHuU xapakmepucmuk uckpobesonacHocmu Ha pucyHkax A20-A22 ebidenuswyrocs 8
paspsde sHepaur Heobxo0umo ornpedesiimb 3a 8bI4emMOM MoMmepb 3Hepauu 8 obrnacmu KamoOHO20 nadeHusi HanpsXKeHus
paspsda. B yacmHocmu, ypo8eHb 60CrnaMeHsowuUx sHepaul, rnpusedeHHbIli Ha pucyHkax A20-A22, coomeemcmeyem
YPOBHI0 8ocriameHsiroulel aHepauu 05151 UCKpoobpasyrujeeo MexaHu3ma | muna npu eocrnameHeHUU ¢ 8eposimHocmeio 10-3
83pbIBOONACHOU CMeECU 3IeKMPUYECKUMU paspsidamu, BO03HUKaKWUMU Mpu  KOMMymauuu [pocmbiX OMUYECKUX U
UHOYKMUBHbIX uenedu.

10.4.4 Pe3ynbTaTbl UCMbITAHUN

Mpn nobom wucnbiTaTENbHOM pexnme ¢ KoadduUMEHTOM WUcKpobesonacHocTM He MeHee 1,5 (2) BeposiTHOCTb
BOCM/IaMEHeEHMs1 B3pbIBOONACHOW CMecK AoskHa ObiTb He Gonee 103,

10.5 TemnepaTtypHble ucnbITaHNA

10.5.1 Bce paHHble No TemnepaTypam OIMKHbI 6a3MpoBaTbCA Ha 3TaroHHOW TeMNepaType OKpYXatLlen cpenpbl, paBHOM
40 °C, nnM Ha MakcMMarnbHOW TemnepaType OKpyXarwLllen cpefbl, 0003Ha4YeHHOW B MapKUPOBKE 3IEKTPOOOOPYO0BaHMS.
UcnbiTaHus, Gasvpylowmecs Ha 3TanoHHON TeMnepaType, MOXHO MPoBOAUTL Npu Niobor TemnepaType OKpyKatlLlen cpefbl
ot 20 °C po sTanoHHow TemnepaTtypbl. PasHOCTb Mexay TemnepaTypolr OKpyXawllen cpefbl, NMpu KOTOPOW MpoBOOAT
UCMbITaHUS, U 3TANOHHOW TeMnepaTypor HeobxoaAMMO NpubaBUTb K M3MEPEHHOW TeMnepaTtype, €Cnv TONbKO 3MIEMEHT He
UMEET HErNMVHeVHbIe TeMMNepaTypHbIe XapakTepucTuku, HanpumMep 6atapeun. Ecnu npesbilleHne TemnepaTypbl U3MEPSOT Mpu
3TaNoOHHON TemnepaType OKpyXalolwen cpedbl, TO NpW OMpedeneHun TemnepaTypHOro krnacca criegyeT WCnonb3oBaTb
norny4YeHHOe 3HaYeHue.

10.5.2 TemnepaTtypy MOXHO M3MEPATb MOOLIM CNOCOOOM. VI3MEpUTENbHBIN 3NEMEHT HE JOMKEH 3HAYUTENBHO CHUXAaTb
nsmepsiemyto TemnepaTypy. [lonyCTumbiM sSiBNSIETCA CNeayoLwunii MeTo N3MepEHUs NpeBbILLEHNS TeMnepaTypbl 0OMOTOK:

- U3MEPSIOT CONPOTUBIEHNE OOMOTKM U PEFUCTPUPYIOT TEMMNEPATYPY OKPYXKaloLel cpeabl;

- MPUKNadbIBalOT MCMbITATENbHbIA TOK UMW TOKU, U3MEPSIOT MaKCMMarbHoe COMpOTMBIIeHME OBOMOTKM UM PErucTpupyloT
TemnepaTypy OKpy»atoLLen cpeapl Npu N3MepeHusiX;

- paccunTbiBatoT NpeBbllleHe TeMnepaTypbl No criegytoLlen dhopmyrne

T= El:ﬁ:+£1)—l:ﬁ:+32), (6)

roe T - npeBbllweHve Temnepatypsl, K;
r - conpoTuBneHne obMOTKM Npu TemnepaType okpyxatoLlen cpeasl ¢, Om;

R - makcumanbHoe conpoTtuBiieHne oObMoOTKM nocne NMPUNOXeHUA NCNbITaTelIbHOro TOKa B KOHLUE ucnbiTaHun, Owm;
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£, - TemnepaTtypa okpyxatoLLiein cpeapbl npu uamepexusix r, °C;
t, - TeMneparypa oKkpyxatoLlen cpefbl Npu namepeHusx R, °C;

k - BenuuuHa, obpaTtHasi TemnepaTtypHomy koadpuumneHTy conpoTmerneHus odomotkm npu 0 °C, koTopas, Hanpumep, Ans
mMeawn paBHa 234,5 K.

10.6 UcnbiTaHMe 3NEeKTPUYECKOM NPOYHOCTU U3ONSALMN

McnblTaHnsa AOMmkHbI NPOBOAMTLCA NEPeMEeHHbIM HanpsXKeHneM cuHycouganbHo oopMbl YacToTon oT 48 0o 62 My nnn
HanpsHkeHMeM MOCTOSIHHOrO TOKa, UMEKLWUM nynbcauuio He Bbiwe 3% W 3HaveHune, paBHoe 1,4 ykazaHHOro 3HayeHus
Hanps>KeHNsa nepemMeHHOro Toka.

VICTOYHMK NUTaHWS OOIMKEH UMETb MOLLHOCTb, OOCTaTO4HYO O5nd noanepXXaHud UCNbITaTtelibHOro HanpAaXeHuna ¢ y4eTtom
nboro BO3HMKalOLLEro ToOka yTe4Kku.

Harlp9|>|<eHv|e OOJDKHO yBenu4imBaTtbCA MNOCTENeHHO OO0 YKa3aHHOro 3Ha4YeHUdA 3a BpemMA He MEeHee 10 ¢, a 3aTtem
nogaepXxmeatbCA HEM3MEeHHbIM B TEHEeHNe He MeHee 60 c.

MpunoxeHHoe HanpshkeHue OOIMKHO OCTaBaTbCsl MOCTOSIHHbIM B TEYEHWE UCMbITaHMW, a TOK He AOMKeH MnpeBbllliaeT
3 PEKTUBHOIO 3HAYEHNS 5 MA.

10.7 UcnbiTaHMe ManbIX 35IeMEHTOB Ha BOoCNilaMeHeHUe B3PbIBOONACHbIX CMeceW

10.7.1 WcnbiTaHust ManblX 371eMEHTOB, BbIMNOSIHEHHbIE MO MPUBEAEHHOMY HWKE METOAY, AOIKHbI MOATBEepAUTb, YTO
Marible 3NeMeHTbl He MOTYT SIBUTbCSI MPUYMHON BOCMNaMeHEHUs1 B3PbIBOOMACHOW cMecu B cOOTBETCTBUM C 6.2.4. [NosBneHne
"XOrnogHOro nmnameHn paccmaTpuBaloT kak BocnnaMeHeHne. OHO MOXEeT (PUKCMPOBATLCS BU3yarlbHO WU U3MEepeHueM
TemnepaTypbl, HaNpUMep TepMonapow.

10.7.2 Marnble aneMeHTbl JOMKHbI BbITb UCMbITaHbI B HOPMalibHOM peXxunMe U YCNOBUAX NOBPEXAEHWN B COOTBETCTBUM C
pasgenom 5, npy KOTOpbIX BO3HMKAET MakcMMmaribHasi TemrepaTtypa Ha MOBEepPXHOCTW, Ymo coomeemcmsyem 6bl0eneHUIo
MakcuMarsbHOU MOWHOCMU Ha UcCrbimyeMoM MasoMm srnemeHme. VcnblTaHns Heobxoaumo npoforkatb A0 TeX Mop, noka He
OyneT AOCTUIHYTO TEMNOBOE pPaBHOBECME MeEXAY WCMbITyeMbIM MasblM 3M1EMEHTOM U OKPY)KaloLMMK YacTsMu, Uy noka
TemnepaTypa WCMbITYyeMOro Masioro afieMeHTa He HayHeT CHwxkaTbecs. Ecnu noepexaeHue marnoro 3nemeHTa Bbl3blBaeT
CHWXeHMe TemnepaTypbl, UCMbITAHWSA AOIKHbI ObiTb MOBTOPEHbl MSATb pa3 C MCMOMb30BaHMEM MSATU OOMNOSHUTENbHbLIX
ob6pasuoB. Ecnu B HopMarnbHOM UM aBapuiHOM pexxumax paboTbl B COOTBETCTBUW C pasfenom 5, TemnepaTypa Gonee yem
OQHOro Maroro anemMeHTa npeBblaeT TeMNepaTypHbIA Knacc anekTpoobopynoBaHNs, UCTIbITaHNA AOSKHbI ObiTb NPOBEAEHbI
CO BCEMW TaKUMK MasbiMU 3fIEMEHTaMM NMPU MaKCUMarbHbIX 3Ha4YeHUsX TemnepaTypbl Uiu 8bideniieMol Ha HUX MOWHOCMU.

10.7.3 VcnbITyeMbll Manbid 3rIEMEHT MOXET MOHTMPOBAaTbCS B OOOPYyOOBaHWM, Kak 3TO NPedyCMOTPEHO, Npu 3TOM
crnepfyeT NpUHATbL Mepbl, YTOObI UCMbITaTeNbHAsA B3pbiBOONACcHas CMeCb Obina B KOHTAKTe C ManbiM 3reMeHToM. [lonyckaeTcs
NpoBeAEHNE UCMBITAHWUIA HA MOLENN, KOTOpas rapaHTUpyeT ob6beKTUBHbIE pe3ynbratel. MogenupoBaHme OOMKHO yYMTbIBaTb
BMUSHUA OPYrnX 4acTer 00OopyaoBaHWs, HaxOOALWMXCS BONU3M MCNbITYEMOro Manoro 3reMeHTa, KOTOpble OKa3blBalT
BO3QENCTBUE Ha TemnepaTypy CMEeCU U CKOPOCTb ee NOTOKa OKOSI0 Marnoro afneMeHTa B pe3ynbrate BEeHTUNAUUU U TensnoBbIX
apdexToB.

10.7.4 KoadhcpuumeHT uckpobesonacHoctu, Tpedbyembii TOCT 30852.0, moxeT obecnevmBaTbCs:

- NoBbIlLEHNEM TemnepaTypbl Opr)KaFOLLLeVI cpenbl, npun KOTOpOVI npoBOAAT UCNbITAHUA, 0o 3Ha4yeHul, onpedenﬂeMblx
pa3mepamu marsioeo afieMeHma;

- NOBbllWWEHNeM TeMnepatypbl (6blaeﬂﬂeMOL7 MOLL{HOCInU) ncnbityemoro marioro 3arnemMeHtTa u AOpyrnx CMeXHbIX
I'IOBerHOCTeIZ Ha TpeGyemoe 3Ha4YeHune, eCrim 3TO BO3MOXHO;

- ucriofib308aHUEM aKmugu3upogaHHOU ucrbimamesibHoU CMecu, cocmae Komopol 3asucum om pa3mMepos
ucribimyemoeo marsioco d/ieMeHma.

10.7.5 BbiGop noaxoAswmx wucnblTaTeNbHbIX B3PbIBOOMACHBIX CMECEN MPOBOAAT MO YCMOTPEHUKO UCMbITATENBHON
opraHmsauuu.
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10.7.6 Ecnn BO Bpemsi UCMbITAHUN He MPOUCXOAMT BOCMIIaMEeHeHUs!, HannuMe B3pPbIBOOMACHOW CMECH KOHTPOMUPYIOT,
NoKuraHMeM oT APYrMx UCTOYHMKOB.

10.8 OnpeaeneHne napameTpoB NPOU3BOSIbHbIX 3/IEMEHTOB NUTAHUA

MapameTpbl aneMeHToB (6aTapeii) onpeaensoT Ha OeCATU HOBbIX, MOSIHOCTLIO 3apsikeHHbIX oGpasuax. OnpeneneHvie
napaMeTpoB [OOKHO MPOBOAMTLCA MPU YKasaHHOM MaKCMMarbHOM TemrepaType OKpyXatlollel cpedbl UM OOKHO ObiTb
OTHeceHo K 3Tol TemnepaType, Hanpumep 40 °C. Mpu Heo6xoOAMMOCTM, NapameTpbl YyBCTBUTENbHbLIX K Temrnepatype
aneMeHTOB U GaTtapei, Hanpumep HUKenb-KaAMMWEBbIX, OOMKHbI OMNpeaensTbcs Npyu Gonee HUSKMX TemnepaTtypax, YToGbl
YCNOBUSI UCMbITaHW Gbinu HauGonee HeGnaronpusTHble. B kayecTBe NpeAcTaBMTENbHLIX AN dfieMeHTa NpUHUMaloT
Hanbonee HeGnaronpusATHbIE 3HAYEHUsI MapaMeTPOB, NoSyYeHHble NPY UCTbITaHWSX AecAT 0BGpasLoB.

10.9 UcnbiTaHuA anemMeHTOB 1 6aTapen
10.9.1 O6wme TpeboBaHusA

10.9.1.1 [o npoBegeHusa nobbix MCMbITaHWUIA MNepe3apskaemble 3M1eMeEHTbl UM baTapen HyXXHO He MeHee OByX pas
MONHOCTbLIO 3apsanTb U pa3paanTb. Mpu BTopol u, ecnn ato noTpebyeTcs, nocnenyowmx paspsiakax Heobxoanmo yoeanTbes,
YTO EMKOCTb 3remMeHTa unu Gatapen HaxoOWuTCsA B Npefenax XapakTeEpPUCTUK, YKasaHHbIX U3roTOBUTENEM, YTO rapaHTupyeT
NpoBeAEHNE UCTbITAHWI Ha MOSTHOCTbLIO 3apsKEHHOM 3neMeHTe unu 6artapee.

10.9.1.2 Ecnu npu wucnbiTaHMAX HEOOXOAMMO OCYLIECTBMSATb KOPOTKOE 3aMblkaHWe 3anemMeHTa wunu GaTapew, TO
COOCTBEHHOE COMNPOTUBIIEHNE MEPEMbIYKM (3aKopayvMBatoLLEro anemMeHTa) JomkHO ObiTb He Gonee 3 MOM, MnuM nageHue
HaNPsPKEHNSA Ha 3aXKMMaxX NOAKIMIOYEHHOW NepeMbIYkn JOIMKHO ObiTb He 6onee 200 mB, nubo He 6onee 15% ot 3[C anemeHTa
unu 6atapeun. KopoTkoe 3aMbikaHne HEOOXOAMMO OCYLLECTBNSATbL MakCUMarnbHO 65IM3K0 OT 3aXKMMOB 3r1ieMeHTa unu batapew.

10.9.2 UcnblTaHns anemMeHTOB 1 GaTapen Ha yTeuKy aneKkTponuTa

10.9.2.1 UcnbiTyemble 0bOpasubl AOMKHbI OblTb MOMELLEHbI Ha KYCOK MPOMOKaTenbHOM Gymarn Takmm obpasom, YToObI
COelIMHEeHUs1 Kopnyca ObinM OpUeHTUpOBaHbl Hanbornee oOnacHbIM, C TOYKU 3PEHUSI YTEYKM 3rnekTponuta, obpasom, wnu
YCTaHOBMEHbI B COOTBETCTBUM C YKa3aHUSIMU U3rOTOBUTENST YCTPONCTBA.

lecatb 06pasLoB AOMKHbI BbiTb NOABEPrHYTHI CeayoLwMM, HanGornee XeCTKUM UCTIbITaHUSM:
a) KOPOTKOMY 3aMblKaHUIO 4O NOJSHOW paspsakM anemMeHTa unu 6aTtapeu;
6) NponyckaHu1o BXOAHOIO UMW 3apsiAHOTO TOKOB B Npeaenax, PEKOMEHA0BaHHbIX U3roTOBUTENEM;

B) 3apagy 6aTapeV| B COOTBETCTBMM C WHCTPYKUMEN MW3rOTOBUTENS C OOHWUM MOMHOCTLIO pPaspsiKeHHbIM  Unn
noBpeXaeHHbIM NepenontoCoBKON 31EMEHTOM.

rlpMBe,lJ,eHHble BbILLE PEXMMbl UCMbITAaHWUIA BKIOYAIOT mo6yro nepenoniocoBKY Npu 3apdaake, MMerLyto MeCTo B cliy4asx,
OroBOPEHHbLIX B 52 un 5.3. OHM wuCKMOYalOT UCNONb30BaHNE BHELUHErO 3apsgHOro  yCTpouctea C  3apsgHbiMU
XapaKktepuctukamu, npesbillarollluMn pekomeHgoBaHHbIE U3rOTOBUTESIEM 3NTEMEHTa UIMn 6aTapeV|.

10.9.2.2 o OKOHYaHMIO UCMbITAHMI Ha MpoMoKaTenbHON Gymare WnNn BHELIHUX MOBEPXHOCTSX UCMbITYyeMbIX 06pasLoB
nocrne ux OXNaXAaeHusi He [OMKHO OblTb BWAMMBIX CRefoB anekTponuta. Ecnu ucnbiTbiBanvcb 3anuTble KOMMayHOOM
anemMeHTbl Unu 6atapen, TO UX NPOBEPKA MO OKOHYAHUIO UCTILITAHWI HE LOJMKHA BbISIBUTbL NOBPEXOEHUS, KOTOPblE MO Obl
HapyLWMWTb cooTBeTCTBMNE TpeboBaHuam 7.4.9.

10.9.3 BocnnameHeHWe BCNeACcTBME UCKPbI U MPEBbILLEHNS TeMnepaTypbl MOBEPXHOCTM 31eMeHToB U 6aTapeii

10.9.3.1 Ecnun 6atapes coCcTOUT N3 HECKONbKMX OTAENbHbIX 31EMEHTOB UNKN GaTapen MeHbLUEro pasmepa, 06begMHEHHbIX
B 3aKOHYEHHYIO KOHCTPYKLMIO C cobniogeHnem TpeboBaHWin K pasgeneHnto u apyrnx TpeboBaHuii AaHHOro ctaHgapTa, To npu
NpoBeAEHUN WCMbITAHUIA KaXAbl anemMeHT GaTapen [OIKEH paccMaTpuBaTbCsl Kak OTAenbHbIA 3anemMeHT. WckniodeHne
COCTaBMsOT creumanbHO CKOHCTpYUpoBaHHble BaTapeu, roe MoXeT ObiTb MoKa3aHa HEBO3MOXHOCTb KOPOTKOTO 3aMblKaHUs
MeXay aneMeHTamu, a noBpexaeHue noboro anemeHTa JOMKHO paccMaTpuBaTbCs Kak O4HO MoBpexaeHue. B HenonHocTbio
N30NMpoBaHHOM BaTapee CUUTaOT BO3MOXHBLIM MOBPEXAEHME HA KOPOTKOE 3aMblkaHVe MeXay ee BHELLUHUMW BbIBOAAMMU.

10.9.3.2 OnemeHThbl 1 OaTapen, oTBevarowme TpeboBaHmaM 7.4.9, OOMKHbI UCNbITEIBATLCA M OLEHMBATLCSA CreAyoLWMM

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnekTpoobopynoBaHue B3pbiBo3alymLieHHoe. YacTtb 11. NckpobesonacHas CTtpaHuua 61
anekTpuyeckas uenb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

obpasom.

a) OLI,eHKy WX UCMbITaHUA Ha BOCMNSIaMEHEHWe WCKPOW crefyeT NpoBOAWTb Ha BHELWHWX BbIBO4AX 3fleMeHTa Wuiuv
6aTapeM. Ecnn nocnepoBaTenbHO C 3MEMEHTOM Wnn 6aTapeel71 BKIMIOYEHO TOKOOrPaHUYUTENbHOE YCTPOUCTBO M WX
coegnHeHne oTBe4vaeT Tpe6OBaHMF|M 6.7, UCNbITAHUA UK OLIEHKA OO0SMKHbI NPOBOAUTCS C y4ETOM 3TOr0 YCTPOMCTBA.

Ecnu BHYTpeHHee COMpOTMBIEHWE 3nemMeHTa Wnu GaTapeu OOMKHO ObiTb BKIIIOYEHO B OLIEHKY WMCKPOGE30MacHOCTH,
MWUHUMasIbHOE 3HayeHue 3TOro COMPOTMBIIEHWS! OOMKHO BbiThb COOGLLEHO UCMbITATENbHOW OpraHusauun. Ecnu nsrotosutens
HEe MOXeT NoATBepaAuTb MUHWMAanbHOEe 3HayeHUe BHYTPEHHEro COMPOTUMBIEHWS!, WCMbITaTeNbHas opraHW3auMsl OoShkHa
Ucrnonb3oBaTb ONA ONpPeaeneHns BHYTPEHHero COMpoTUBNEHUs HauGornee HebnaronpusiTHoe 3HayYeHUMe Toka KOpPOTKOro
3aMblkaHUA U3 pesynbTaToB WCMbiTaHui 10 06pasuLoB aNeMeHTOB unu GaTapeit, NPUHAB ONA OnpeaerneHns BHYTPEHHEro
COMPOTUBNEHUS MaKCUManbHOE 3Ha4YeHne HanpshkeHusl XONoCTOro XoAa B COOTBETCTBUM C 7.4.3;

6) MakcumanbHaa TemnepaTypa MNOBEPXHOCTU [OOSKHA OnpeaensTbcs credylowym obpasom. Bce BHewHue no
OTHOLLEHWIO K 3MeMeHTy unu GaTapee TOKOOrpaHuYMTeNbHble YCTPOWCTBA criefdyeT 3amkHyTb. J10GOW BHELUHMWIA KOXYX
(BymasKHbIA, METanMYeckUin Unu T.n.), He COCTaBMSAOLWMIN YacTb caMon 0GOMOYKM aNIEMEHTa, NPY UCMbITaHUAX OOKeH GblTb
yaaneH. B kayecTBe 3HauyeHust TemnepaTypbl NPUMHMMAIOT MakcMMmarbHOe 3HayeHue, M3MepeHHoe Ha BHeluHel oGonouyke
Kaxgoro anemeHTa unu Gatapeu. McnbiTaHne NpPoOBOAAT Kak C BHYTPEHHWMU TOKOOrpaHUYMUTENbHbIMIU YCTPOUCTBaMM, TaK U
npy MX 3akopaumBaHuu, Ha 10 anemeHTax unu GaTapesix B kaxaom criyyae. OT M3roToBuTens anemeHta wnu Gartapeu
JOMKHbI BbiTb Mony4YeHbl 10 06pa3LOB C 3aKOPOYEHHBIMU BHYTPEHHUMM TOKOOTPaHUYMTENbHBIMK YCTPOMCTBAMU BMECTe CO
cneunansbHbIMU - UHCTPYKUMSIMA - UMW NPEAoCTEPEXKeHUsIMA, HeobxoaAMMbIMM Anst ux 6e3onacHoro WCMosfb3oBaHus U
UCTIbITaHWS.

Mpumedanne - TMpu onpedeneHun TemnepaTypbl NOBEPXHOCTM GaTapen He MpuHMMalT BO BHUMaHWE BRWSIHWE
BCTPOEHHbIX 3alUUTHBIX YCTPOWCTB, Hamnpumep, npenoxpaHuteneir unu PTC-conpoTMBNEHWMI, Tak Kak OLeHMBaeTcs
BO3MOXHOCTb BHYTPEHHETO NOBPEXAEHUS, HAaNPUMep HapyLUeHUe pasfeneHus.

10.10 MexaHun4eckue UcnbiTaHUsA

10.10.1 3anMBOYHbIN KOMNAYHA,

10.10.1.1 MNepneHamMKynapHO NOBEPXHOCTM KOMMayHAa C NOMOLLbIO KPYrioro MeTanfimyeckoro CTEPXHSA AuaMeTpom 6 mm
C rnagkum nrocKMM KoHUoM B TeydeHne 10 ¢ gosmkHa ObiTb npunoxeHa cuna 30 H. B pesynsraTte mcnbiTaHWs He LOMXKHbI
HabntogaTbCcs NoBpeEXAeHUs, ocTaTodHas aedopMaums unm nepemMelLeHrs komnayHaa 6onee 4yem Ha 1 Mm.

10.10.1.2 Ecnu koMmnayHa nmeeT cBO6OAHYIO MOBEPXHOCTb, TO HEOOXOAMMO rapaHTUPOBaTh, YTO OH SABNSAETCH NPOYHbLIM,
HO He Xpynkum. MoBepxHOCTb KOMMayHAa AOIKHa MOABEpPraTbCs OAHOMY W3 Criefylolme UCMbITaHWi, NpoBOAUMOMY MpU

Temnepatype (20£10) °C ¢ ncnonb3oBaHNEM UCTbITATENBHOrO 060pyaO0BaHMSA, onucaHHoro B npunoxeHun D TOCT 30852.0:

a) Ans rpynnbl | Tam, roe nuToi koMnayHa obpasyeT YacTb BHeLIHe 060M04KM 1 UCNOSb3yeTcs ANs UCKMHoYeHUs AocTyna
B3pbIBOOMACHOM cpefpbl, AOMKHa UCNonb3oBaTbes aHeprus yaapa 20 x;

6) BO BCeX OCTarnbHbIX Cry4asix AOMMKHa UCMONb30BaTbCA 3Heprus yaapa 2 x.

KomnayHz, He JOMmKeH MMEeTb NOBPEXAEHUA U OCTATOYHbIX AecdopmMaunii. [lonyckarTca He3HaYUTENbHbIE TPELLMHDI.

10.10.2 MNMeperopoakn

Meperopoakn fommkHbI BbidepxuBaTth ycunve 30 H, npunoxeHHoe TBepAbiM MUCNbITATENbHBIM CTEPXHEM OMaMeTpom 6
MM. Ycunue [OOIMKHO MpUKnagbiBaTbCA MPUMEPHO MO LEHTPY neperopodkn B TeveHue He meHee 10 c. He gomkHO ObiTb

p,ecpopmau,mm neperopoaku, KoTopaaA Morna Obl HapywmnTb ee LUeNlIoCTHOCTb W NpuUrogHoCTb And nocneaytouiero
MCnoJib30BaHUA.
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10.11 UcnbiTaHUA aNeKTPOOBGoOpPYyAOBaHNA, coAepKaLLero Nbe3oarieKTpM4eckme yCcTpomcTBa

10.11.1 UamepstoT eMKOCTb YCTPOMUCTBA U HanpsiKeHWe, BO3HMKAIOLLEE B HEM, KOrAa AOCTYMHYH NpuW 3KcnnyaTauum Yactb 060pyA0BaHUs UCTbITLIBAOT YAApOM B COOTBETCTBUM C
napameTpamu, npuseaeHHbIMK B rpade "Boicokas” Tabnuusl 4 TOCT 30852.0 npu (20 +10) °C ¢ ucnonb3oBaHMeM UcnblTaTenbHOro obopyaosaHus no npunoxexuio D FTOCT 30852.0.
MpuHUMaeTcst 6onee BbICOKOE 3HAYEHNE HANPSXKEHWUSI U3 OBYX UCTbITAaHWUIA Ha 04HOM 06pasue.

10.11.2 Ecnu anekTpooGopyaoBaHve, coaepxallee Nbe3oafiekTpuyeckoe YCTPOWUCTBO, NPeaoxpaHeHo OT MPSIMOro (IM3MYECKOro BO3AEWCTBUS, UCTbITaTeNbHbIA yaap AOMMKEH
NpVKNaabiBaTbCA K MpeaoXpaHUTENbHOMY YCTPOWCTBY MNPV PacrofioOKEHWM 3MeKTpoobopyaoBaHUs U NpedoXpPaHUTENbHOMO YCTPOWCTBA B MOMOXEHWM, NPedyCMOTPEHHOM
U3roToBUTENEM. DHEPrUs, HAKOMIEHHas eMKOCTbIO KpUcTanna npy MakcManbHOM M3MEPEHHOM HanpPsKeHUMW, He JoSHkHa NpeBbiwaTh, MKIK, ANs anekTpoo6opyaoBaHus:

- rpynnsi | 1500
- noarpynnsl A 950
- noarpynnsl 1B 250
- noarpynnel [1IC 50
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Hpumeanue - EGCKaMepHaFI a/1leKmpousmepumersibHas oueHka UCKpO6e3OI'IaCHOCITIU Nbe303/1eKmpu4yecKux yCITl,OOUCITIG
rnpuHama eeuay C/I0XKHOCMU COBMEeWEeHUsI MexaHu4Yeckoao eo30elicmeus Ha nbe3oKpucmarsn C ucrnblimaHuamu Ha
uc:<poo6pasyf0LueM MexaHusme 80 63prGHOL7 Kamepe. Ecnu ama mexHu4eckas 3adaya peweHa, mo rnbe3oasieKmpu4veckue
ycmpoEIcmea Moeym 6bimb  UcrnbimaHbl 80 63,0bl6HOL7 Kamepe aHal/loecuU4HO €eMKOCMHbIM ueram C  T[puMeHeHuemMm
aKmueusupoeaHHoE/ 63prSOOI'IaCHOL7 cMecu.

10.11.3 BawuMTHble YCTPOWCTBA, MNPEAOXPaAHAOWMNE MNbe30ANEKTPUYECKME YCTPOMCTBA OT NpPAMOro mamdeckoro
BO3JENCTBUSI, @ Takke OrpaHM4MBaloOLLNE BblOENEHNE 3anaceHHON Nbe303NEKTPUYECKMM YCTPONCTBOM SHEPTUMW, HE LOJIKHbI
paspyLiaTtbCcsa Npy yaape U Tem caMbiM HapyLlaTb BMA B3pbIBO3aLUMTHI.

10.11.4 Ecnn 3Heprus ypapa, KOTOPOMY MOXET ObiTb NOABEPrHYTO 3reKTPoOOOpyaAOBaHWE, MEHbLUE 3HAYEeHUN,
npuBeneHHbIx B rpade "Huakas" tabnmubl 4 FOCT 30852.0, anekTpoobopyaoBaHne Heo6xoaMmMo MapKkMpoBaTb 3HaKOM X U B
COMpOBOAUTENBHON JAOKYMEHTaLMN OFOBOPUTL CneLnarnbHble YCIOBUS €ro NPUMEHEHMSI.

10.12 UcnbiTaHuA AMOAHBbIX 6apbepPOB U LUYHTOB 6€30NacHOCTHU

10.12.1 bBapbepbl 6e30MacHOCTU WNW LWYHTbl AOMKHblI BblAEPXMBaTb BO3AENCTBME NEPEXOOHbIX MPOLIECCOB, Y4TO
noaTBEPXKOAETCS UCTILITAHUAMW UX SNIEMEHTOB.

10.12.2 Pe3ncTopbl, CUMTAOWMECA HEMNOBpPEeX4aeMbiMK, OOSDKHbI paccMaTpuMBaTbCA Kak BblaepXuBatowme nobble
nepexofHble NpoLecchl, BO3MOXHbIE ANS YKa3aHHOrO UCTOYHMKA MUTaHKS.

10.12.3 Ouogbl npu Temnepatype 20 °C OOMKHbI BblAEpXKMBaTb TOK, 3HA4YeHME KOTOPOro OMNpedensieTca nerieHnem
aMnAMTYAHOrO 3HaYeHns Hanpskenna U, Ha cymMmapHoe 3HayeHue COnpOTUBMEHUI MPeaoXpaHUTEeNs U HemnoBpexagaemoro
pe3ncTopa, ecrnv OH BKMOYEH MocrnefoBaTeNbHO C npedoxpaHutenem. [poBepky BbINMOMHEHWUsI ykasaHHOro TpeboBaHus
OCYLLECTBMISAOT NMMBO Mo cneunduKaLm N3roToBUTenNs, NGO Mo pesyrbTaTaM ONMCaHHbIX HXKE UCMbITAHWUIA.

10.12.4 K anoay kaxgoro tuna B NPSIMOM HanpasneHun (4ns ctabunutpoHoB - B 06paTHOM HanpaBreHun) HeobxoamMmo
NPUIIOXNUTb NATH MPSAMOYIOSIbHBIX UMMYSIbCOB TOKa, ANMTENbHOCTbI0 50 MKC Kaabll, NOBTOPSAEMbIX C MHTepBanom 20 mc.
AMnnutyaa umnyrnbca AOSMKHA PaBHATLCA aMIMUTYOHOMY 3Ha4YeHWIo HanpshkeHua U, , AeneHHoMy Ha "XornogHoe" 3HaveHue
conpoTusrnenust npegoxpanuntens npu 20 °C (e conpoTUBEHUE NocrnefoBaTeNbHO BKIKOYEHHOTO Pe3NCTopa Npu Hannynm
ero B uenu). Ecnu gaHHble M3roToBMTENSI MOKa3bIBAKOT, YTO Npeapa3pbiBHOE BpeMs NPeLoXpaHUTeNs npu 3ToM Toke Gonblue
50 MKC, WuWpuHY wumnynbca cnefyeT M3MEHWUTb, 4YTOObI peanv3oBaTb AEWCTBUTENbHOE NpeapaspbiBHOe Bpemsi. Ecnu
npegpaspbiBHOE BPEMSI HE MOXET ObITb MONyYEHO U3 AaHHbIX U3roTOBUTENS, criegyeT ucneitate 10 npegoxpaHutenen npu
pac4eTHOM 3HadYeHMM ToKa AN U3MepeHWs COOTBETCTBYHLLEro emy npeapaspbiBHOrO BpemeHw. [lonyyeHHoe 3HayeHue
cnegyeT MCMNoONb30BaTh B Crydae, ecrnn oHo npesbiwaeT 50 MKC.

10.12.5 HanpspkeHue Ha guoae AOMKHO U3MepATbCA A0 M NOoCcne 3TUX UCMbITaHWIA NPU UCNbITaTeNbHOM TOKe, YKa3aHHOM
N3roTOBUTENEM 3NIEMEHTA. VI3MepeHHbIE 3HAYEHUST HaMPSKEHUS HE OOJKHbI OTnmnyatbes 6onee yem Ha 5% (3HadeHue 5%
BKIHOYAET MOrpeLUHOCTU UCMbITaTeNbHOrO obopyaoBaHusl). Haubonbluee 3HauYeHUe HanpsbkeHusi, OTMEYEHHOE BO BpEMS
WCNbITaHUIN, OOMKHO MCMOSb30BaTbCA Kak aMnnuTygHoe Npu NpoBedeHnn cepyum MMNyrbCOB, NPUKNaabiBaeMbIX, Kak ykasaHo
BblLLE, K NIO6OMY NOnynpoBOOHUKOBOMY YCTPOWCTBY OrpaHU4YeHust Toka. [locne mncnbiTaHun 3Tm yCTPOWCTBa crieyeT CHOBa
NpPOBEPUTb Ha COOTBETCTBME cneundunkaunum n3rotToBntTens.

YTtobbl NokasaTb NnpuUrogHoCTb BCEro pdaa n3genun, npon3BoaNMbIX KOHKPETHbIM U3roTOBUTENEM, HeO6XO,EI,I/IMO ncnbltTatb
npu AaHHOM HanpsA>XeHun Tor1bKo I'Ipeﬂ,CTaBJ'IeHHbII?I o6pa3eu,.

10.13 UcnbiTaHusA KabenAa Ha pacTsXkeHue

10.13.1 3nekTpoobopynoBaHue, B KOTOPOM kabenb Ansi BHELHUX COEAMHEHWN SIBNSIETCS €ro HeOTbLEMIIEMOM 4acTblo,
OOMMKHO MOABEPraTbCs UCMbITAHUIO Ha pacTsbkeHue kabensi B crnyyae, ecnv obpbiB Xun kabens oT MecT NpUCOeaUHEHUS]
BHYTPWU 3neKkTpoobopyaoBaHUS MOXET MPUBECTU K HApYLUEHMIO MCKpoOe3onacHOCTW, Hanpumep, ecrnv B kabene mmeeTtcs
bonee ogHOM uMckpobe3onacHoW uenu 1M 0OpbIB MOXET MPUMBECTM K OnacHblM nepecoeguHeHusiM. WcnbiTaHus cnegyet
NPOBOAMTL CriefyrLmnM 06pasom:

- K kabento HeoGXoOMMO MpUNOXUTL pacTarvBaowee ycunme 30 H B HanpaBneHum ocu kabernbHoro BBoOAa
3neKkTpoobopyaoBaHMs B Te4YeHne He MeHee 1 4;

- fonyckaeTcs cMmelleHne 06onoykm kabens, Ho He JOMKHO HabnoaaTeCs BUAMMOrO CMELLEHUS BbIBOOB;
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- AaHHOEe ucCnbiTaHne He OO0JDKHO NPUMEHATbCA K OTAEeSIbHbIM MPOBOAHMKAM, KOTOPble MNOAKIMK4YEeHbl MOCTOAHHO U He
SBNAIOTCA YacTbio kabens.

11 KOHTPOJIbHbIE NMPOBEPKW, BbINMOJIHAEMbIE U3rOTOBUTENEM

11.1 KoHTponbHbIe UCNbITaHUA AMOAHLIX 6apbepoB 6e3onacHOCTH

11.1.1 Bapbepbl 6€30NaCHOCTN 3aKOHYEHHOW KOHCTPYKLUM

KOHTpOonbHOEe ucnbiTaHWe OOMKHO NPOBOAUTLCH Ha Kaxaom 6apbepe 6e30MacHOCTM 3aKOHYEHHOW KOHCTPYKUMM Ans
npoBepkn npasunbHOW paboTbl Bcex anemMeHToB 6Gapbepa W COMPOTMBNEHMS BceX npepoxpaHuTenen. PaspelueHo
MCMNOmb30BaHNe CbEMHbIX BCTABOK AN1A NPOBEAEeHNS AaHHOIo UCMbITaHUS, eCrnu UCKPOBE30MacHOCTb COXPaHAETCH NPU CHATLIX
BCTaBKaXx.

11.1.2 Ouoapbl anga aByxanoaHblx 6apbepoB YpOBHSA ia

HanpsbkeHne Ha 3axumax [OMOOOB [OMKHO ObiTb M3MEPEHO, Kak YyKa3aHO WX W3roTOBWUTENeM, Npu Temneparype
OKpYy>KaloLLei cpeapbl 40 U Nocne Creayowmx UCNbITaHWii Kaxaoro avoaa:

a) BosgencTtamem Temnepatypsbl 150 °C B TeveHue 2 v;

©) nmnynbcamu Toka B cootBeTcTBUM ¢ 10.12.

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnektpoobopynoBaHune B3pbiBo3awmweHHoe. YacTe 11. VickpobesonacHasi anekTpuyeckas uensb i Crtpanunua 65
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

11.2 KoHTponbHbIe UCNbITaHUA ceTeBbIX TpaHcopMaTopoB

Mpn KOHTPOMbHBIX UCMLITAHWSX HanpsbkeHue, NpuknagbiBaeMoe K ceTeBbiM TpaHchopmMaTopaMm, JOMMKHO COOTBETCTBOBaTb 3HAYeHWAM, NpuBedeHHbIM B Tabnuue 9, rie U, -
Hanbonbllee HOMMHANbHOE HanpsiXXeHue N0 UCNbITYyEMON 0OMOTKN.

Tabnuua 9 - KOHTponbHbIe UCMbITAHUSA 3NEKTPUYECKO NPOYHOCTM U30NSALNM CETEBLIX TpaHCOpMaTopoB

MecTo NpUnoXeHUs UCMbITaTENbHOMO HaMNPsHKEHUs OdbdhekTnBHOE UCTbITATENBHOE
HanpsPkeHne
Mexay BXOOHbIMWU N BbIXOAHBIMW OOMOTKaMu 4U,, Ho He meHee 2500 B
Mexay nobon 0OMOTKON U CEPAEYHUKOM MITN 3KPaHOM 2U,, Ho He meHee 1000 B
Mexay kaxgon obmoTKon, NuTatoLen nckpobesonacHyto Lens, | (2U, + 1000) B, Ho He meHee 1500 B
n nobon apyron BbIXOLHON 0OMOTKOM
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Bo Bpems aTUX UCMbITaHWI He AOMKHO NPOUCXOAWUTL NPOBOsA N3OMALMKU MeXay 0GMOTKaMU UNKU Mexay NoGoi 06MOTKOM
N cepaeUYHUKOM UMK 9KPaHOM.

12 MAPKUPOBKA

12.1 O6wme TpebOBaHUA

12.1.1 O6bem cBedeHUN, ykasbiBaeMblX B MapknpoBke UCKPOBGe30nacHOro U CBA3aHHOMo arekTpoobopyaoBaHus, AOMKeH
ObITb HEe MeHee, YeM TpebyeTca no FOCT 30852.0.

MpumeyaHue - CepuUnHBIN HOMEP MOXET HAHOCUTBLCS OTAENBHO OT APYro MapKUpPOBKWU.

12.1.2 [Anga npucoeamHeHHoro obopynosaHusa cumeonbl Ex ia unu Ex ib (nubo ia unu ib, ecnn cumson Ex yxe HaHeceH)
OOMXKHbI BbITb 3aKnioYeHbl B KBaapaTHbIe CKOBKU.

12.1.3 MecTO MapKMpOoBK/ BCEX OTHOCALLMXCA K ckpobesonacHocTu napameTpos, Hanpumep U, , L,, C,, Ly, Cy n TN,
BbIOMPaIOT N3 NPaKTUYECKNX COOBPaKEHWIA.

MpumedaHue - CTaHgapTHbIe CUMBOJSIbI AN UCMOSIb30BaHUSI B MapKUPOBKE U JOKYMeHTaLuy NpuesegeHsl B pasgene 13.

12.1.4 Tlo npaKkTU4YEeCKMM COOBpaeHUsIM MOXET ObiTb OrpaHUM4YEHO WIIM WUCKITHYEHO MWCMONb30BaHUE KypcuBa WIuv
NOACTPOYHbIX 3HAKOB, U MOXET ObITb MCMONB30BaHO YNPOLLEHHOE HanMcaHue cumBornoB, Hanpumep Uo Bmecto Uo.

12.2 MapkupoBKa CpeAcTB coeauHeHUs

12.2.1 CoeanHnTenbHbIE CPeacTBa, HaNPUMeEP KNeMMHbIE KOPOOKM, COEANHEHUS NOCPEACTBOM SMIEKTPUYECKMX Pa3beMOB
nckpobeszonacHoro © MNOAKMYEHHOro  3neKTpoobopyAoBaHUA [OMKHbl  ObiTb  YETKO MpPOMapKUpOBaHbl U MErko
noeHTnduumpoBatbes. Ecnv gns aTom Lenm ncnonb3yloT LBET, TO 3TO A0SMKEH ObITb ronybon LBeT.

12.2.2 Ecnun 4yactn anekTpoobopynoBaHUs UK pasnuyHble annapaTtbl COeQMHEHbI MeXay COBOM C MOMOLLLIO pa3beMOB,
nocnefHue AOMKHbl ObITb NAEHTUMUUUPOBAHDI, Kak coaepXalune Tonbko nckpobesonacHble Lenu. Tam, rge ons aTon uenu
NCNONb3YIOT LBET, OH A0SKEH ObITb ronybbim.
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12.2.3 [lononHnTtenbHO aomkHa ObiTb o6ecneyeHa AocTaTouHasi U NOHSATHaA MapKMpoBKa C Lienbio rapaHTum NpaBuibHOrO COeaVUHEHUS AN BCEN VICKp06€3OI'IaCHOl71 uenu B LIENTOM.

I'IlevleanlAe - [Ina QOCTMXKEHUSA 3TOr0 MOXET BO3HUKHYTb HeobX0aUMOCTb B MCMOSb30BaHUN OOMOMHUTENbHBIX TAabnMyek Ha CoeaUHUTENBHbIX cpeacrtBax Ui OKOJMO HUX. Ecnn
3]'IeKTp0060py,EI,OBaHVIe He NoaBepPXKEHO 3arpA3HeHunto, 4NA 3TON Lenn MOryT NMPUMEHATBCH 3TUKETKN.

Hwxe npuBeaeHbl NpUMepbl MapKUPOBKU.

a) NckpobesonacHoe anekTpoobopyaoBaHue B) CBSA3aHHOE 3NeKTPoobOopyaOBaHME.
AO "Mogaynb" HIMO "CeeT"
Tun KH25 Twn Y27-001
ExiallCT4 [Ex ib]l
-25°C = ta = +50 °C ACB N 99.123
ACB N 98.2 U,:250B P,:0,9BT
CepuitHbin Homep 278 I,:150 MA U,: 24 B
L,:2mlMH C_: 5,5 Mk

MpumeyaHue - ta - AuanasoH pabounx TemnepaTyp

©) UckpobesonacHoe anekTpoobopynoBaHue, r) CBsizaHHOEe aneKkTpoobopyaoBaHMe Co
npegHasHavyeHHoe AN NoAKMYEeHUs K ApyroMy B3pbIBOHENPOHULaeMorn 060104Koin
obopynoBaHuio
3B CATYPH
Twn lMouck-2 Exd[ia]lIBT6
1Ex iblIBT4 ACB N: 99.231
ACB N 99.25 Um: 250 B Po: 0,9 Bt
L,:10 MKklH C,: 1200 no Uo: 36 B lo: 100 mA
U,.28B /;: 250 mA Co: 0,31 Mk® Lo: 15 MIH
P,:13Brt CepuiiHbin Homep 875
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roe ACB - HasBaHWe nnu 3Hak UcnbiTaTenbHON opraHusauuun.

13 AOKYMEHTALUA

13.1 TexHuyeckas dokymMeHmauus, rpedcmasnsemas emecme c anekmpoobopydosaHueM, e doroniHeHue k [OCT
30852.0 domkHa codepxamb:

a) 8 cmaHdapmax U mexHuU4ecKuUx yCcrioeusx Ha 3neKmpoo6opydoeaHue - mpe6068HUﬂ K UCKpo3aWumHbIM 357ieMeHmam u
CpedcmeaM, a makxe yKa3aHus O MapKupogKe coecs/iaCHO Hacmosuwemy cmaHOapmy;

6) 8 aKcrnyamayuoHHbIX OOKyMeHmax - pa3oesibl C OfucaHUeM UCKPO3alyUMmHbIX 3/IeMEeHMO8 U cpedcme U yKa3aHusiMu O
coxpaHeHuUUu UcKpobes3onacHbIX Mapamempos8 JeKmpuYyeckux uerneld npu MOHMa)Xe, 3KCrlyamauyuu U pPeMOHme
a11ekmpoobopydosaHus.

13.2 B anekmpuyecKkux npuHyunuasbHbiX CXxemax 3/1eKmpoobopydosaHus, a makxe 8 UHCMPYKUUU M0 MOHMaxy Uu
3KCMIyamayuu 3/1eMeHmbI, UCMOoMb3yeMble 8 Kadyecmee UCKPO3alyUumHbIX, OO/DKHbI MapKuposambCsi 8 coomeemcmeauu ¢
FOCT 2.710*. lMpu amom nocne 6ykebi F dormkeH cmagumbcs 3HaK ypo8HSI UCKpobe3sonacHouU yenu ia, ib unu ic.

* B opurMHane HaMmeHoBaHMe W 00O3HaueHuWe cTaHgapTa BblAeneHo KypcueoM. - [pumevaHue usrotoButens 6asbl
JaHHbIX.

Ecnu e kayecmse UCKpO3aWUMHbIX UCMOMb3YIOM 2pyrnry 3/1eMeHmMos, OO0MycKkaemcsi Kaxobil 3/1eMeHm He
MapKuposame, a Ux ece emecme obgecmu wmpuxosol fiuHUel U OKoslo Hee nocmasumse 00uH 3Hak Fia, Fib unu Fic.

13.3 MosicHuTenbHaa AokymeHTauusa B cooTBeTcTBUM € TpebosaHuammn [OCT 30852.0 gorkHa, KpoMe TOro, BKoYaTb
crneayoLLyo nHdopMauuio:

a) anekTpuyeckue napameTpbl 060pyaoBaHUS:

1) ONA MCTOYHWUKOB MUTaHWA - BbIXOAHbIe daHHble, Hanpumep U, Iy, Py wn, ecnu HyxHo, Cy, L, wivunn ponyctumoe
cooTHoweHne Ly/Ry;

2) Ans NPUEMHMKOB 3HEPrun - BXOAHbIE AaHHble, Hanpumep U,, I, P,, C,, L, n cooTHoweHue L,/R,,
©) niobble cneumanbHble TpeboBaHMsA MO YCTAHOBKE U UCMOMb30BaHUIO;

B) MakcumanbHoe 3HadeHue U KOTOpPOE MOXeT ObITb NPUINOXEHO K 3a)XnMaM UCKpOOoMNacCHbIX uenen nnu ces3aHHOro

anekTpooGopyaoBaHuUs;

m’
r) nobble cneumarnbHble YCNOBUsi, KOTOpblEe MPUHATLI NMPU OnpedeneHun Tuna 3aluTbl, Hanpumep, YTO HanpshkeHue
OOIMKHO NOoCTynaTh OT 3aLLMTHOro TpaHcopmaTopa Unu Yepes AMoaHbIi 6apbep 6e3onacHocTy;
[) COOTBETCTBME MIM HECOOTBETCTBUE TpeboBaHusM 6.4.12;

e) 0b0o3HaveHune NOBEPXHOCTH 06004k B crny4ae, ecrnum OoT 3Toro 3aBnCUT MCKpO6e3OI'IaCHOCTb.

I'Igunox(el-me A
(obsisaTenbHoOE)

OLIEHKA UICKPOBE3OMACHOCTU ANEKTPUYECKUX LIENEN

A.1 OCHOBHbIe KpuTepumn
WckpobesonacHas Lienb AoMmKHa yO0BNETBOPSATL TPEM OCHOBHLIM KPUTEPUSIM:
a) COOTBETCTBYIOLLUM 06pa3oM OTAENATLCS OT UCKPOOMACHbIX Lienei;

©) He BbI3blBaTb BOCMMAaMEHEHUS OT TEMSIOBOro BO34enCTBUA. TemnepaTypHbIN Knacc uckpobesonacHoro obopyaoBaHus
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JomkeH bbiTb onpefeneH B cootBeTcTBUM € 6.2 1 pasgenom 5 TOCT 30852.0. TemnepaTypHasa knaccudumkaumnsa He SOMmKHa
NPUMEHSTLCA K CBA3AaHHOMY 3nekTpoobopyaoBaHuio;

8) 8eposmHOCMb B0CIMIaMEeHEHUsT 83PpblB00NacHoOl CMecu 8 [rpouecce ucnblimaHul uenu C UCMob308aHUEM
UCKpoobpasyru,eeo MexaHu3ma Unu rno oyeHke 8 coomeemcmeuu ¢ mpebosarHusimu pasdena 10 Ot KOHKPEeMHO20 ypOo8HS
uckpobesaonacHoul uenu (cm. pasden 5) u epynnbi (cMm. pa3den 4) He dormkHa npeeabiwiames 103,

MpumeyaHna

1 Kputepuii a) moxeT ObiTb y[OBNETBOPEH NyTeM o6ecrneyveHnsi COOTBETCTBYHOLUMX MyTEN YTEYKU U 3MEKTPUHECKUX
3a30pOB, a TaKKe MPUMEHEHMEM 3MEMEHTOB, HampuMep TpaHcOPMaToOpoOB, TOKOOrPaHWYUTENbHbLIX PE3UCTOPOB,
YOOBNETBOPSIOLLMX TPEOGOBaHMSIM HEMOBPEXAAaeMbIX 31IEMEHTOB Mo pasgeny 8.

2 Kputepuit 6) MOXeT OblTb YAOBMETBOPEH NMyTEM OLEHKM MakCUMasibHbIX TEeMNepaTyp MOBEPXHOCTU 3NIEMEHTOB MO UX
TENSIOBOMY PEXUMY WUIN MaKCUManbHOM MOLLHOCTM, KoTopasi MOXET OblTb K HUM NogBedeHa B COOTBETCTBYHOLLUMX YCIOBUSIX
NoBpPEXAEHWSI.

3 Kputepuin B) MOXeT ObiTb yOOBNETBOPEH BbLIMOSTHEHMEM OUEHKW. [ns 9Toro TpebylTcsi TOYHble CBEOEHUs O
HanpskeHWW, ToKe N Taknx napameTpax Lenu, Kak eMKOCTb U UHAYKTUBHOCTb Ha rpaHuue BocnnameHeHus. B Takux ycnosumsix
uenb MoxeT BblTb OLeHeHa kak uckpobesonacHas ¢ TOUYKM 3pEHUS UCKPOBOro BOCNIIaMEHEHUS.

A.2 OueHKa ¢ ncnosib3oBaHMEM XapaKTepPUCTUK UCKpOobe3onacHOCTU 1 Tabnuy

A.2.1 Ecnu uenb, oueHnBaeMasi Ha WUCKpobOe3onacHOCTb, NMpuONMKaeTca K MPOCTOM LEenu, Ans KOTOpon umeetcs
3TanoHHas 3aBUCUMMOCTb, TO MpPW MPOBEOEHUN OLEHKM HYXKHO MCMOMb30BaTb XapakTEPUCTUMKM MCKpobGe3onacHoCTM Mo
pucyHkam A.1-A.19 unu Tabnuuam A.1, A.2.

MpumeyaHna

1 XapakTtepucTmkn nckpobesonacHocTu, npeacTtaBneHHble Ha pucyHkax A1-A19, n gaHHble Tabnuy A.1, A.2 no3BonsoT
HEMocpeACTBEHHO OLEHMBATb MCKPODE30MacHOCTb TOMbKO MPOCTbIX Lenel MNPUMEHUTENBbHO K NPeAcTaBUTENbHBIM U
aKmueu3upoBaHHbIM B3pbIBOONACHLIM CMecsiM. Bo MHOrMx crniydasix Mx MOXeT ObiTb TPyaoHO MNPUMEHUTb AMNS OLEHKU
NCKPOGE30MacHOCTM Lienen, BCTPeYalowmnxcs Ha npaktuke. Hanpumep, MHOrMe WCTOYHMKM MUTaHUS UMEIDT HENUHENHble
XapaKkTePUCTUKM U He MOryT ObITb OLEHEHbl MO XapaKTepucTukaM McKpobesonacHOCTW, Tak Kak pUcyHok A.1 MoxeT ObiTb
MCMONb30BaH TOMbKO B Criyyae, korda Lenb NpefacTaBneHa aneMeHToM unu G6atapeei ¢ nocnefoBaTenbHO NOOKMOYEHHBIM
TOKOOrPaHUYUTESNbHBIM PE3UCTOPOM. 10 3TON NpUYMHE HEMUHENHble Lenu, Hanpumep Lenu MOCTOSIHHOrO TOKa, BbI3OBYT
BOCM/aMeHeHre Npu Gornee HU3KUX 3HAYEHUSIX TOKa, YeM Te, KOTOpble MOXHO MPOrHO3MpoBaTb MO pUcyHky A.1 Ha ocHoBe
HanpsKeHWs1 XONoCTOro Xo4a WM Toka KOPOTKOrO 3aMblkaHusl. B HeKOTOpbIX Tvnax HenWHENHbIX Lenel MakCcMMarbHbI
OONYCTUMbIA TOK MOXET COCTaBnsATb Tonbko 1/5 OT ToOKa, MPOrHO3Mpyemoro no xapakTepucTvkaM KckpobesonacHOCTW.
Heobxogumo TwatensHo ybeamTbcsl B TOM, YTO OLLEHKM BbIMOMHEHbI TOMbKO AN CryyYaeBs, korga paccMaTpuBaemas Lenb
MOXeT OblTb MnpeacTaBrieHa Of4HOW M3 MPOCTbIX LUenew, Ans KOTopbIX MMeeTcs uHdopmauus. Mmetowasics B Hanmuum
MHOPMaLMsS OrpaHM4eHa W He MOXET OXBaTUTb BCe MNpPOONeEMbl, KOTOpble BO3HMKAKOT MpPU  KOHCTPYMPOBaHWM
nckpobesonacHbIx Lienen.

2 B pside criyqaee crioxHble afieKmpuyecKkue uernu 8 OmHOWEHUU C80UX UCKpobesomnacHbIx ceolicme mo2ym 6bimb, C
y4emom HeKomopbix O0MyWeHUl, He CHUXarWuX UX UCKpobe3donacHocmb, Cc8e0eHbI K MPOCMbIM 371I€KMPUYECKUM UErsM,
donyckarowum rposedeHUe OUEHKU uckpobesonacHOCMU 110 Xapakmepucmukam UCKpobesornacHocmu, Harfpumep,
npusedeHHbIM Ha pucyHkax A1-A19.

3 Xapakmepucmuku uckpobesonacHocmu, rnpedcmassieHHble Ha pucyHkax A20-A22, no3eonsom oueHusams
uckpobesonacHoCmb MPOCMbIX U COXHbBIX 31eKmpuYyeckux yernel rno onacHocmu paspsi008 pasMbIKaHUsi C y4emom 8usiHus

CKOPOCMU PacxXoxOeHusi KOHMaKMmoe.

A.2.2 Tpun ncnonb3oBaHUM YyKasaHHbIX XapakTepUCTUK MCKPOBe3onacHOCTM U AaHHbIX Tabnuy, AOMKHbI YYMTbIBATLCH
BO3MOXXHbIE MOBPEXAEHNSA B COOTBETCTBUUN C pasgenom 5 n koadpduumeHT nckpobesonacHoctn B cootBeTcTBumu ¢ 10.4.2.

A.2.3 lpn oueHke MCKPOOGE30MaCHOCTM MPOCTbIX JMEKTPUYECKUX Liener OOblMHO [OIMKHA MPUMEHATLCS cnegyowas
npouenypa:

- ONMpedenslT camyto HebnaronpusTHYI0 NPaKTUYECKYld CUTyauutlo C y4eToM [OMYyCKOB [AJ1sl 3/IeMEHTOB, konebaHui
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HanNpsXXeHUsa NUTaHNA, NOBPEXOEHUN U30NALMU U ANIEMEHTA;

- 3aTtem, ncxoga us Tpe6yeM0ro KOSd)(*)VILI,MeHTa VICKp0663OI'IaCHOCTM, nony4yaroT USMEHEHHYH Lenb, KOTOPYHD MOXHO
oueHunBaTb;,

- NPOBEPAIOT NPUEMIIEMOCTb NapaMeTpoB MOMYyYEHHOW LIEMU CPaBHEHWEM C XapakTepucTUKamm UckpobesonacHoCTU Ha
pucyHkax A.1-A.19 unu B Tabnmuax A.1 n A.2.

A.3 Mpumepbl NpocTbIX Lenen
a) MpocTas MHAYKTUBHaA Lenb

YT06bl Bonee nogpobHO MpoMNOCTPUPOBaTL NPOLEAYPY OLEHKU MCKPOOE30NacHOCTU, pacCMOTPUM LieMb, COCTOSILLYIO
M3 WCTOYHWMKA NWUTaHUs B BuAe anemeHTa wnu GaTapen HanpsbkeHnem 20 B u nocnepoBaTenbHO YCTaHOBEHHOIO
HemnoBpeXaaemMoro TOKOOrpaHWYMTENbHOrO pesucTopa conpoTtueneHneMm 300 OM, K KOTOPOW MOAKMOYEH WHOYKTUBHBIN
anemeHT conpotusneHnem 1100 Om n nHayktmeHocTbio 100 MIH, kak NokasaHo Ha pucyHke A.23. PaccmoTpeHne npoBeaem
ansa noarpynnsl [IC 1 koaddmumeHTa nckpodesonacHocTtn 1,5.

3HaveHns 300 n 1100 OM - MuHMManeHble, a 100 MIH - MakcMmanbHoe 3HaveHue. HyxHO nNpoBecTu ABe pa3fenbHbIX
OLUEHKU: OfHY, 4TODObl ybeauTbCs, Y4TO CaM MCTOYMHMK MUTaHWUA WMCKPOOGE30MnacHbI, BTOPYH - YTOObI y4YecTb BIUsHME
noaKntoYeHHoW Harpy3ku. OLeHKy NPOBOAAT crneayoLwmum o6pasom:

1 VICTOYHUK NUTaHus

MocnenoBaTenbHOCTb OLEHKN:

1) 3HayeHne TOKOOrpaHWYUTENBHOTO pe3ncTopa ycTaHaBnmealT paBHbiM 300 OMm, 4YTO COOTBETCTBYET Hambonee
HebnaronpuaTHoMmy cnydato. Ecnm aToT pesuctop He oTBevaeT TpeboBaHMSIM B OTHOLUEHMM HeMnoBpexgaemMocTn (cm. 8.4),
NPUMEHEHNE OZHOrO MOBpPeXAeHus (CM. pa3gen 5) BbI30BET M3MEHEHMe Lenu, npu 3ToM pesuctop byneT cuntatbest

KOPOTKO3aMKHYTbIM. I'Ile TakoM noBpexXxaeHun nntaHme bonee He 6y/:|,eT MCKp0663OI'|aCHbIM.

Heobxooumo Takke onpefenuTb MakcumarbHOoe 3HadeHue HanpsbkeHust G6atapen B cooTBeTcTBUM C 7.4.3. HyxHO
NPVHATL MakcMMarbHoe HanpsikeHne 6atapen paBHbiM 22 B.

2) MakcmanbHbI TOK KOPOTKOro 3amblikaHus paBeH 22/300 = 73,3 MA.

lMockonbKy Mpu 3TOM YCROBUWM LieNb CTAHOBUTCS OMWYECKOW, MpuMeHeHue TpeboBaHum pasgena 5 u 10.4.2 paet
N3MEHEHHYIO LieMb, B KOTOPOM TOK KOPOTKOrO 3amMblkaHust yBenudeH go 1,5:73,3 = 110 mMA.

3) N3 Tabnumubl A.1 MOXHO BMAETb, YTO Ana noarpynnbl [IC MUHMManNbHLIA TOK BOCMNAMEHEHUS A5 OMUYECKOW Lienu ¢
HanpsbkeHNeM MUCToYHMKa nuTanus 22 B paBeH 337 MA. MCTOYHWMK MUTaHUA B 3TOM ChnyyYae MOXeT ObiTb OLEHEH Kak
nckpobe3onacHbIN C TOUKN 3pPEHNsI UICKPOBOIO BOCMIAMEHEHWS.

2 MNopgkntoveHne Harpysku

MocnenoBaTenbHOCTb OLEHKN:

1) MakcumanbHoe HanpsbkeHue anemeHta unu 6atapen paBHo 22 B. lNMockonbky 300 m 1100 Om - MWHMMarnbHble
3Ha4YeHMs, MakCMMaribHO BO3MOXHbIA TOK B Harpy3ke pasBeH 22/(300+1100) =15,7 MA. Hukakume noBpexnoeHus He
paccMaTpuBatoT, nockonbky peanctop 300 Om ABRsieTcs HemnoBpexJaembiM, a NOBPEXOEHWE WHOYKTUBHOMO 3nemMeHTa B

pe3ynbTaTte KOPOTKOro 3amMmblkaHnA BeaeT K (*)OpMVIpOBaHMPO paccMOTPEHHOM BblLUE Lienu.

2) Ona npumeHeHusa TpebosaHun pasgena 5 n 10.4.2 Heobxoanmo, 4Tobbl Npu KoadhdumumeHTe nckpobesonacHoctn 1,5
TOK Uenu Obin yBenuyeH go 1,5-15,7 = 23,6 MA.

3) 3aBucumoctn Ha pucyHke A.4 gna nogrpynnsl IIC nokasbiBatoT, 4TO nNpyu UHAYKTMBHOCTM 100 MIH MWHMManNbHbLIN
BOCM/IAMEHEHAIOWNA TOK AN UCTOYHMKA HanpsbkeHnem 24 B paBeH 28 MA. TMoaTomy uenb mMoxeT ObiTb OLEHeHa Kak
nckpobesonacHasi ¢ TOUKM 3pEHUsI UCKPOBOIo BOCNIaMeHeHUs1 NpuMeHnTenbHO kK noarpynne |IC.

MpumeyvanHns
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1 [INs HaNpsKEHMIM XONOCTOro Xo4a 3Ha4YMTENbHO HWKe 24 B cneayeT npuMeHsiTb pucyHok A.6.

2 anBe,CI,eHHbIe BbllLlE OLEHKN OTHOCATCA K MHOYKTUBHOMY 3J1IEMEHTY C BO3AYLUHbIM CepAe4YHUKOM. Ecnun WHOYKTUBHbIN
ANIEMEHT NMEET Xenes3Hbl CepaeydHUK, Takme OLEHKNU MOXHO paccMaTpmBaTth TOSbKO Kak I'IpVI6J'IVI3l/1TeJ'IbeIe, n n0Tpe6yeTc;|
ncnbiTbiBatb UeNb C NpuMeHeHnem MCKp006pasyr0u.|,ero MexaHu3ma (npmnomeHme 5), YTOObI YCTaHOBUTb, ABNAETCA WUINn
HeAaBNndAeTCcA Luenb VICKp06630I'IaCHOl;1. Ha NnpakTuKke, ecnn oueHka OCHOBaHa Ha W3MepPeHHOM 3Ha4YeHUU WUHOYKTUBHOCTW,
MUHUMAarbHbIA TOK BOCNiaMeHeHnst 06bIYHO, HO He Bcerga, bonblue, YeM BEnuUmHa, nony4yeHHasa B pe3ynbTaTte OUEHKN.

0) NpocTaa eMKOCTHaA Lenb

PaccmoTpym uenb, nokasaHHyto Ha pucyHke A.24, koTopasi npegHasHadeHa ansa rpynnel |. OHa coctouT wu3
nocrnefoBaTenbHO CoeauHEHHbIX 6Gatapen HanpsbkeHvem 30 B, HenoBpexgaemoro TOKOOrpaHUYUTENBHOro pesncTopa
conpoTtmBneHmem 10 kOm u KoHaeHcatopa emkocTeto 10 mMk®. B npegnaraemom npumepe 3HaveHus 30 B n 10 mkd -
MakcumarbHble, a 10 kKOM - MMHMManbHoe 3HayeHue. MNpoBOAAT ABE OTAENbHbIE OLEHKU: OfHY - YTOObI ybeauTbesi, 4To cam
WCTOYHWMK NUTaHUS UCKPOOEe3onacHbli, U BTOPYK - YTOObI y4ecTb MnpucyTcTBMe KoHaeHcaTopa. OueHky npoBedem Ans
KoadhdmumeHTa nckpobesonacHocTtn 1,5.

1 ICTOYHMK nuTaHus

Mpouenypa OUEHKM aHanornyHa npouenype OLEHKU WCTOYHWMKA MUTaHWA AN MPOCTOM WHOYKTUBHOMW Lenu. VCTOYHMK
NMUTaHUs MOXET paccMaTpuBaTbCs Kak McKpobesonacHbIi C TOYKM 3PEHWUSI UCKPOBOrO BOCMSIAMEHEHUSI C KO3 MDULIMEHTOM
nckpobesonacHoctu cs. 100.

2 KoHpeHcaTop
MocnenoBaTenbHOCTb OLEHKU:

1) MakcumanbHoOe HanpsbkeHue anemeHTa unm 6aTtapeun pasHo 30 B, a makcumanbHas eMkocTb paBHa 10 Mk®. Hukakue
NOBpPEXAEHNs1 He paccMaTpuBaloT, Tak KkKak peauctop conpotusneHnem 10 kOm sBnsieTcss HenoBpexaaembiM, a
HeucnpaBHOCTb EMKOCTW BCINEACTBME KOPOTKOrO 3aMblkaHus nnv obpbiBa BeAeT K (POpMUPOBaHUIO LLENKU, pacCCMOTPEHHON B 6)
1.

2) lNpumeHeHne TpeboBanun pasgena 5 m 10.4.2 TpebyeT, 4TOObI Npu kKO3acbpuuneHTe wuckpobesonacHoctn 1,5
HanpsbkeHne 6bino yeenuyeHo o 1,5-30 = 45 B.

3) XapakTtepucTuku uckpobesonacHoCcTM Ha pucyHke A.2 gns rpynnbl | nokasbiBatoT, 4TO npu HanpsbkeHun 45 B
MUHUMarnbHasi BENMYMHA BOCNIIAMEHSIOLEN EMKOCTM cocTaBnsieT Tonbko 3 MKD, a npu HanpskeHun 30 B - Tonbko 8 Mk®,
NMoaToMy Liernb He MOXeT ObITb OLleHeHa kak nckpobesonacHasi.

MpumeyvanHus

3 MOXHO M3MeHWTb Lenb Tak, YToObl OHa cTana uckpobesonacHow. [ns 3TOro ectb MHOMo BO3MOXXHOCTEW. 3HauveHus
HanpshKeHUst LUEenuM WM eMKOCTM MOFyT OblTb CHWXKEHbI, WMM HENOBPEXOaeMblii pPe3ncTop MOXeT OblTb yCTaHOBNEH
nocneposartenbHo ¢ koHaeHcaTopom 10 Mk®. PucyHok A.2 nokasbiBaeT, YTO ANns KoHaeHcaTtopa eMkocTbio 10 Mkd
MUHUMAarnbHOE HanpsikeHne BOcCMamMeHeHus paBHO 26 B. oatomy, ecnu 3HadeHne emkocTM 10 MK®P HYXXHO COXpaHWTb,
HanpshkeHne 6aTtapeun JOMmMKHO ObiTb CHKEHO A0 26/1,5 = 17,3 B. C gpyron CTOpPOHbI, 3HAa4eHME EMKOCTN MOXHO CHU3NTL 0 8
MK®D, MNN YCTaHOBUTb HEMOBpEeXAaeMbll Pe3nCcTop C MWHMMAalnbHbIM conpoTuerieHnem 5,6 Om nocrnenoBaTenbHO C
koHaeHcatopoM (T.k. 10 mMk® npu conpoTuBneHun pesunctopa 5,6 OM gaeT MUHMMAaNbHOE HanpsikeHue BOCMIaMeHeHUs
paBHoe 48 B), 4To Takke NpuBedeT K CO34aHUO Lienu, KoTopasi MOXeT OblTb OLeHeHa kak uckpobesonacHasi B OTHOLLIEHUU
WCKPOBOro BocMniaMmeHeHus ans rpynnsi .

4 CnepyeT uMeTb B BMAY, YTO 3HAYEHUS MWHMMAIbHOIO HaMNPsPKEHWSI BOCMIIaMEHEHMs1 AN eMKOCTHbIX Lenen Ha
pycyHkax A.2 1 A.3 NPUMEHSIIOT K Harpy>XeHHOMY KOHOeHcaTopy, KOTOpbIA He COeAMHEH HernocpeaCcTBEHHO C MCTOYHUKOM
nuTaHus. Ha npakTuke, Npu yCcrnoBuu, YTO cam UCTOYHMK NMUTAHUS MUMEET BbICOKUIA KO3PULIMEHT UCKPOOe3onacHOCTH, Kak B
NpvBEAEHHOM BhILLE NPUMepe, MOryT ObITb NPUMEHEHbI XapaKTepPUCTUKN UCKPOobe3onacHOCTH, NpeAcTaBeHHbIe Ha pUCYHKax
A.2 n A.3. B amom criydae UCMOYHUK NMumaHus 3a 8peMsi CyuecmeosaHusi ariekmpu4yeckozo paspsida dobaerissiem 8 Hez20
3Hepauto, 3HadeHue Komopol cocmassisiem He3HadYumerslbHylo Yacmb om 3Hepeuu, ebidesistowielicss uz emkocmu. OpHako
€CNN UCTOYHUK MUTAHUA MMEET HEBbICOKMN KOoahpmumeHT wuckpobesonacHocTn, oH dobaensem docmamoyHo bornbuioe
Koruyecmeo sHepauu, U ero noakroyeHne K KoHAeHcaTopy MOXET MPUMBECTM K CUTyauuu, Korga uenb OyaeT MckpoonacHom
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HECMOTpPS Ha TO, YTO OLEHKA MO XapakTepucTukam mckpobesonacHocTu pucyHkoB A.2 1 A.3 nokasbiBaeT MckpobesonacHOCTb
uenu. B cnydasx, koeda enusHUeM UCMOYHUKa MUMmMaHusi rpeHebpedyb Hesb3s, OUEHKY UCKpobe30rmacHOCmMuU eMKOCMHbIX
uenel crnedyem 8ecmu C UCIMOIb308aHUEM Xapakmepucmuk Uckpobe3donacHocmu rnodobHbIX, NpedcmasneHHbIM Ha pUCyHKax
A.12-A.19, no cxo0HoU paccMompeHHoU ebiwe Memoduke. [lpu omcymcmeuu HeobxoOuMbIX Xapakmepucmuk
uckpobe3ornacHocmu OUEHKy Uckpobe3ornacHoCcmu Takux uenei Heobxoaumo BECTU C NPUMEHEHWEM MCKpoobpasytoLlero
MexaHuama (npunoxeHue b).

A.4 HUcnonb3oeaHue xapakmepucmuk  UCKpobe3onacHocmu  pucyHkoe  A.20-A.22 Ons OUeHKu
uckpobe3onacHocmu 3siekKmpu4yeckux yeneu no pa3psidamM pasmbiKaHusl

A.4.1 Obwue nonoxeHus

Ans MmHoaux anekmpuyeckux uernel Haubornee onacHbIMU, C MOYKU 3peHust obecriedeHusi uckpobesonacHocmu,
sendomcesi pa3psdbl pasMbikaHus. B ceoto o4epedb onacHocmb paspsdos pa3mbikaHus 8 Kaxdol U3 makux uernel O4eHb
CUMbHO 3asucum om moeo, KakuM obpa3oM rpoucxoOum pa3MmbikaHue uernu, U 8 YacmHocmu, C KakoU CKOpOCMbHO
pacxodsamcsi pa3MblkaeMbie KOHmMakmbl. [ns kaxdo20 KOHKpemHo20 mura yernu umeemcsi onipederieHHasi CKopocmb ee
pa3mbikaHus (unu duana3oH ckopocmedl), npu KOmMopol 803HUKarowue paspsadsl npedcmasnisom Haubosibwyto ornacHoCme.
Huana3oH ckopocmel, 8 KOMOPOM 8 pasfluyHbIX 3/1eKmMpUYecKux uensix peanusyromcsi Hauboriee onacHble paspsiobl
pasmbiKaHusi, eecbMa WUPOK. HWxHSS epaHuya smoao duana3oHa OMHOCUMCS K OMUYeCKUM UernsMm U cocmaesnsem 8
3asucumocmu om euda e3pbigooracHol cmecu v, = (0,056 - 0,2) m/c. lpu ymeHbweHUU CKopocmu pasmMbiKaHusi
OMHOCUMENbHO YKa3aHHbIX 3Ha4eHul, MUHUMAasbHbILU 80CMIaMEeHSIWUlU MOK 8 OMUYECKUX Uersx CHayana ocmaemcs
Heu3MeHHbIM, a 3ameM HadyuHaem eospacmamb. B Hacmosiwee epemsi He rnpedcmasnsiemcsi B603MOXHbIM C
ornpedesieHHOCMbIO yKa3amb KOHKPEeMHbIU murn yeru, Komopbil MOXHO 6birio 6b1 omHecmu K 8epxHel epaHuue ckopocmel
pasmMbIKaHUsi, HO MOXHO cKa3amb, YmMo umMeemcs MHO20 muros yened, 05189 Komopbix 6bonbuwue ckopocmu pasmbikaHusi bonee
onacHbl, Harpumep UHOYKMUBHbIEe uenu, yernu co cmabunusupo8aHHbIMU 10 MOKY UCMOYHUKaMmu numadusi. [TpomexymoyHoe
r1o510XKeHUe Mex0y OMUYECKUMU U, Harnpumep, UHOYKMUBHbLIMU UersMu Mo2ym 3aHumMamb UHOYKMUBHbIe ueru ¢ OUOOHbLIMU
wyHmamu, Ornsg KOmopbIX 3HayeHue Hauboree onacHol CKopocmu pPasMbiKaHUusi MEHSiemcsi 8 3asucumocmu om Uux
napamempos 8 d0cmMamoy4YHO WUPOKOM QuarnasoHe.

Ha npakmuke 6onbwue ckopocmu pasmbiKaHUus peanusytomcsi npu obpbige rnpo8oOHUKOS8. [risi MeOHbIX Ppo80OHUKO8
amu ckopocmu cocmasrnsiiom 5-6,5 m/c.

A.4.2 Bo3moxxHOCMU UCKpoobpa3syrowux MexaHu3mMos8

CmaHdapmHbie uckpoobpasyrujue MexaHusMbl HE MO2ym peanu3osamb 8Cex HeobxoOuMbiX CKopocmel, Komopble
moaym roHadobumcs Ha npakmuke. Tak, uckpoobpa3syrowuli mexaHusm | muna no3eosisem rosydames MeO/IeHHbIE CKOPOCMU
pa3mMmbikaHusi, Heobxodumblie Onisi ucrnbimaHul oMuYeckux uerel. 3mo npoucxodum rpu O8UXEHUU 80s1bghpamosol
rpoeosioyku e00sb nasza Kadmuegoeo Oucka. [lpu amom Konu4ecmeo maKux MeONeHHbIX pasMblKaHUU HEe8esluKo U
cocmasrnsgem nipubnusumernsHo 0,7 Ha 0OuH obopom depxamerisi MpoeosiodeK. bonbuwiue ckopocmu pa3MbiKaHUST Ha 3MoM
MexaHuU3Me pearnusyromcs pu cockasib3bieaHuu 8051b(hpaMoBbiX NPOOSIOHEK C Kpaes Kadmuesoeo Oucka. He nomepsiswue
yrpy2ocmb rpos8osiodKuU, obecriequsarom 0oCcmamoyHo 6onbwue CKopocmu pas3mMbiKaHusl, rnpuemnembie Orisl UcCrbimaHusi
UHOykmueHbix uerned. [lo mMepe nomepu yrpy2ocmu MaKkcuMalsibHble CKOPOCMU pa3MblKaHUsi CHUXarmcs, HO 3mo
fpakmu4ecku He KOHMPOoIUpPyeMbil MPoyecc.

Bbixo0 u3 amod cumyayuu unu 8 co30aHuu crieyuarbHbIX UCKPOObpasyrouwux MexaHUu3Mos, Komopble, KaK rnpasusio, 80
MHO20 pa3 CI/ioXHee cyulecmsyrowux, da u He Orisl 8Cex Clrydyaes 8 Hacmosiujee epemsi Mo2ym bbimb co30aHbl, Unu 8
nepexode Ha beckamepHbIli Memod OUEHKU UCKpobe3ornacHoCMuU afiekmpuyeckux uened.

A.4.3 OnpedernieHue napamempos 3/1eKmpu4yecKo20 paspsida
ns obecrnieyeHuss uckpobesonacHocmu afekmpudeckold uernu 00CmMamoYyHO CHU3UMb MOWHOCMb paspsda uniu
8bI0enisIoWYyOCs 8 HemM J3Hepeuto 0o 6esonacHozo 3HadyeHusi. Omcroda crnedyem, 4mo, KOHMPOJUPYs napamempsl
aniekmpu4eckoz2o paspsida u 3Hasi rnpedesibHo dornycmumble Ofii He20 3HaYeHUsl, MOXHO ocyuecmernsims 6ecKkaMepHyto

OUEHKY UCKpobe3onacHocmu afekmpuyeckux uened.

Mapamempsbl paspsida MOXHO onpedenisimb HernocpedCMEEHHbIMU U3MEPeHUsIMU, a makxe pacdemamu UIu
U3MepeHUsIMU Ha OCHOBe UCroMb308aHUsI €20 Moderu.

Mpumedarue - HerocpedcmeeHHble U3MepeHusi napamempoe paspsida, Kak npasusio, nposodums HeuenecoobpasHo,

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnekTpoobopynoBaHue B3pbiBo3alymLieHHoe. YacTtb 11. NckpobesonacHas CtpaHnuua 73
anekTpuyeckas uenb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

rnockoribKy 0nis  amoz2o0 mpebyemcsi  Uckpoobpasyrowull  MexaHu3M, peanusyouuli Hauboree onacHble ycriosusi
paspsdoobpasoeaHus, u Gonee ornpasdaHHbIM 8 3MOM Cllydae sefsgemcsi e20 Ucrosfib3osaHue Orisl nNpoeedeHusi MpsMbIX
ucnbimaHull uckpobeaonacHocmu uenu.

Cnedyem ommemumb, 4mo npu Hanuquu delicmeyrouieeo Makema uenu rnapamempsi pa3psida 3Ha4umesibHO rpouie
onpedesisimb, UCMOMb3ys creyuanbHOe 3/1eKMPOHHOe ycmpolicmaeo, KOmopoe MOoOK/IHHaom K pa3MbiKaeMbIM KOHmMakmam
paccmampusaemMol uyenu u ocyuwecmensiom ¢husudeckoe ModenuposaHue Mamemamu4veckoli Modenu pa3spsida, Kak
roKkasaHo Ha pucyHke A.26.

Ansa peweHuss MHozux 3ada4 e obnacmu obecriedeHusi U OUEHKU UCKpobeaonacHocmu afnekmpudeckux uenedl

Mamemamudyeckasi Modesib pa3psda Moxem bbimb co30aHa Ha 6a3e e2o0 cmamu4ecKux 80J1bM-aMePHbIX Xapakmepucmuk.
Oma modesnb Moxxem b6bimb npedcmassieHa ypasHeHUEM:

U =Uk+(a+fi)w, (A1)

r
¥

roe U, - HanpsikeHue paspsioa;
U, - kamodHoe nadeHue HanpsixeHust;
a u b - KoaghpuyueHmbI, xapakmepusyrouue ycriogusi rnosydeHuUss Xxapakmepucmuk;
I, - mok paspsida;
v - CKOpOCMb pa3MblKaHUsS KOHMaKkmos;
t - epems.

Lna kamoda, uzeomosneHHo20 u3 kadmus, U, = 8 B, a = 40 B/um u b = 7,6 B-A/MMm. C uenbio rosbilieHus mo4Hocmu
onpedesieHusi HanpsixeHusi pa3psida U,, koagguyueHmsl a u b MOXHO onpedesiimb O O02paHU4eHHbIX Ouana3oHog
uU3MeHeHusi moka paspsida. Tak, Haripumep, Ors dgyx duana3oHo8 usMeHeHUs1 moka pa3spsida 0,024-0,1 A u 0,05-2A 3HayeHus
KoaghguyueHmos a u b coomeemcmeeHHO cocmasrnsiom a = 82,81 B/mm, b = 2,42 B-A/mm u a = 43,89 B/mm, b = 5,18
B-A/mm.

lpu ucnons3oeaHuu gopmyribl (A.1) Heobxo0umo 3Hamb Mok obpbiga Oy208020 paspsida. OH 3agucum om mMamepuana
KOHmMakmos u napamempos pa3psiOHol yenu. B Hekomopbix criydyasx mok obpblea moxem Obimb orpedesnieH rnpu aHanuse
nepexodHO20 npouecca 8 pa3mbikaeMol yenu. Ecru ghakmuyeckoe 3Ha4eHUe moka obpbiea HEU3BECMHO, MO Moxem Obimb
UCrOMIb308aHO 3HAYeHUe MUHUMaribHo20 moka Oyeogoz2o pa3psida, onpedensawuwee HU3UYECKYIO B803MOXHOCMb
cyujecmeosaHusi pa3psida. B amom criyyae oyeHka uckpobesonacHocmu yernu cmaHo8uUmcsi HeCKOJbKo bonee xxecmkol. [nsa
KOHmMakmHoU napbl U3 KaOMusi U 8oribghpama MUHUMarsbHbIU mok dyau npubnuzumernsHo paseH 0,02 A.

A.4.4 BocnnameHsirowasi 3Hepaus pa3psioa pa3MmbiKaHUs

Ansa moeo 4ymobbl anekmpudeckul paspsd ebi3gasl gocriaMeHeHue 2oprodeli cmecu, HeobxoOuMo 8birosiHeHuUe d8yx
ycnosuu:

1) MowHocmb paspsida Oo/mKHa fpesbiuiamb HEKOMOpPOoe opo2o8oe 3HadyeHuUe, rnpu Komopom riocmyrnreHue merina e
30HY 20peHUA rnpesbiwaem riomepu merrna u3 sA0pa nnamMeHu, 4Ymo obecriequgsaem e20 pa3sumue;

2) 8 paspside QO/MKHO 8bIOe/IUMbCS KOslu4ecmeo 3Hepauu, docmamoyHoe 051 GocmukeHUss A0poM nnamMeHu ycrosul
camopacrpocmpaHeHUsl.

OkecnepumeHmaribHble uccriedo8aHusi rnokasasnu:

a) 8 eocriaMeHeHUU He ydacmeyem 4Yacmb 3Hepauu, eblOesisiowasics 8 obsacmu KamoOHO20 nadeHUsl HarpsiKeHUsI
paspsida;
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6) 3HadeHue eocnnameHsirowel sHepauu paspsda 8 3HadumesbHOU cmerneHu 3agucum om MouHocmu paspsida npu
onpedenieHHOM ee CHUXeHuU. KpoMe moz2o, ama eesfiuduHa makxe CUfIbHO 3a8UcUm Om CKOPOCMU pa3MbiKaHUsi KOHMaKmoe
uenu, MOCKOMbKY 3MuM 80 MHo20M oripedesisemcs Ux nnamezacsujee delicmeaue.

Ha pucyHkax A.20-A.22 npusedeHb! 3a8UcUMOCMU MUHUMAaSIbHOU 8ocriiaMeHsrowel sHepauu paspssida W . =1(T, v,), 3a
8bluemoM romepb 3SHepauu 8 obrnacmu kamoOHO20 nadeHuUsi HarnpsikeHuss, om OnumenibHocmu paspsda T (umo
Xapakmepusyem e20 CpedHII MOWHOCME) Onisi pas/iuyHbiX CKopocmel V,; pasMbiKaHusi KOHMakKmos uenu npu
geposimHocmu eocrinameHeHusi 10-%. 3agucumocmu, OmHoOCSAWUECs K HaUMeHbLWUM CKOPOCMSIM pa3MbiKaHUSI KOHMaKmos,
coomeemcmeyrom yCcrosusiM peanu3ayuu MUHUMAallbHO20 80CIIaMEHSIIoUe20 moKa 8 OMUYEecKUx uensx. Pesynbmamebi
rosly4eHbl Ha UCKPOObpasyruweM MexaHu3Me C peaynupyeMol CKOPOCMbH pa3MblKaHUsi KOHMakmos, 8 KOmopoMm Oris
COXpaHeHUs1 yposHs1 uckpobedonacHocmu biU3KOMy K moMy, Komopbili obecrieyugaemcsi UCKpoobpasyrowum mexaHusmom |
muna, KoHmakmbl 6b171U U320moegrieHbl U3 KadMmueesol rninacmuHKU U 80r1bgbpamosoli rpoeosioyku duamempom 0,2 Mm.

3HadeHuUs MUHUMaIIbHbIX 8ocriiameHsrowux sHepauti W _,  0rnisa kaxdol ckopocmu pa3mbikaHusi y0obHee rosydames He U3
epaghukos, a ucronb3ys popmyny

_| Wmpu ¥, 2 W, =BT
= W npu W, < W, i=BT;

¥

w (A.2)

a20e

W_.. - MUHUMaribHas 80criaMeHsIrowasi SHepausi npu CKOpoCMU pa3mMbiKaHus v;;

W, - MUHUMasIbHas eocriiaMeHsiouas SHepaus npu CKopocmu pasMbikaHus v,, coomsemcmeyouas 20pU3oHmarbHbIM
y4dacmkam 2paghukos;

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnektpoobopynoBaHune B3pbiBo3awmweHHoe. YacTe 11. VickpobesonacHasi anekTpuyeckas uensb i

Ctpanunua 75
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

¥ - MUHUMarbHas 8ocriiaMeHsawWas dHepaus fpu CKopocmu pa3mMbikaHusl 1, COOMBEMCMmeyowas HakloHHbIM yJyacmkaMm 2paghuKos;
T, - onumenibHOCMb paspsida, Mc;
B u K - koagpgpuuueHmsi 051 cKopoCcmu pa3mbiKaHUsl v, .

SHaveHus W ., kosgbgpuyueHmos B u K Onsa 8,6%-Holi memaHoeo3dywHol cmecu, 5,1%-Hol npornaHoso3dywHol u 7,1%-Hol amuneHogo3dyuwHol cmecel rpusedeHb!
coomeemcmeeHHO 8 mabrnuyax A4.4.1-A.4.4.3.

Tabnuya A.4.4.1 - OueHka sHavyeHuld W _,, u kosghgpuuyueHmos B u K dns 8,5%-Hol MmemaHo8030ywHou cmecu

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
W . MIOX 8,26 3,89 1,94 1,06 0,74 0,42 0,35

B 1,146 1,919 2,363 2,528 2,056 1,757 1,384
K 1,235 1,110 1,097 0,835 0,661 0,662 0,531
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Tabnuya A.4.4.2 - OuyeHka sHaveHut W ., u koagpgpuuyueHmos B u K dns 5,1%-Hol npornaHoeo3dyuwiHol cmecu

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
W e MK 7,43 3,60 1,75 1,88 0,60 0,39 0,30

B 1,425 1,672 2,205 2,355 2,940 1,681 1,304
K 1,033 1,068 1,007 0,864 0,713 0,648 0,552
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Tabnuya A.4.4.3 - OueHka 3HaveHud W ., u koagpgpuyueHmos B u K dns 7,1%-Hol amuneHo8030ywHol cmecu

v, M/C 0,15 0,25 0,45 1,00 2,00 4,00 7,90

W e MK 1,820 1,140 0,670 0,350 0,200 0,135 0,115
B 1,627 1,643 1,350 1,150 1,072 0,601 0,183
K 0,787 0,797 0,786 0,809 0,808 0,576 0,147
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A.4.5 Memod oueHku

Memod oueHku uckpobesonacHocmu anekmpuyeckol uernu ceodumcs K crnedyrowemy. [lpu napamempax uenu,
obecniequsarowux mpebyembili koaghghuyueHm uckpobesdonacHocmu K, onpedensrom 3Hepauro paspsda 3a 8bl4emom
KamoOHbIX rnomepb U e20 051umesibHoCmb rpu 3adaHHOL CKOpOCMU pa3MbiKaHUss KOHMaKmos uenu v, U3 duarnasoHa i, =,
=y, - [1ofly4eHHoe 3HaYeHue aHepauu cpasHUBarom Co 3HaYeHUeM MUHUMarlbHOU socnnameHsowel sHepauu (P=10 =) npu
makou xe OnumenbHocmu pa3psida U CKopocmu pa3MbikaHusi KOHmMakmos uyenu. Llens cyumarom uckpobesornacHou, ecniu
rpu 8Cex CKOPOCMSX pasMbIKaHUs v, SHepauu pa3ps008 He rpesbilarom MUHUMabHbIX 80CTIaMeHsIIoWUX 3HaqveHull. Ecru

3Ha4yeHus 3Hepeuu u onumenbHocmu paspﬂaa orlpedenﬂiom rnpu HOMUHallbHbIX Nnapamempax uernu, mo onsa CpasHeHuUs
ucriosib3yrom 3Ha4eHus eocriyiaMeHAarnwux 3He,08UL7, YMeHbWEeHHbIe C y4emom KOSd?d)UL{UGHma UCKpO6e30ﬂaCHOCf77U 8 Kpas.

A.4.6 lNpumep oueHKu uckpobesonacHocmu yenu

Ana unmocmpayuu npouedypbi OUEHKU UCKpobe3onacHoCmu paccMompumM Uerb, COCMOSIWYH0 U3 UCMOYHUKa NMUMmaHus 8
eude osnemeHma unu 6amapeu HarnpshkeHuem U B u nocrnedogamernibHO yCmaHOB/IEHHO20 HerospexdaemMozo
MmoKoo2paHU4uUmeribHo2o pesucmopa cornpomusrieHueM R Om, Kak roka3aHo Ha pucyHke A.25. PaccmompeHue rnpogedem
ons epynnel |. BenuyuHa R Om - muHumarnbsHas, U B - makcumarnbHas. OueHky nposedem 0n1s U = 24 B u mpex pa3nuyHbix
cornpomussieHuti pesucmopa: R, = 33 Om, R, = 30,25 Om u R, = 15,6 Om. CoomeemcmeeHHo moku |, & uensax 6ydym

npubnusumensHo pasHbl: 1, =0,73A, 1., =0,79A ul ; =1,55 A.
lNocriedosamenbHOCMb OUEHKU:

1) Onpedenstom napamempsl yenu ¢ yyemom KoaghgpuyueHma uckpobedonacHocmu, Hanpumep 1,5. MismeHeHHas yerb
6ydem umemb napamempbl: mok 6 uenu | = 1,5(U/R), HanpsxeHue U=24 B. [na paccmampusaembix uernel
(conpomueneHus yenet R, R, u R;) moku e usmeHeHHbix uernsx 6yoym: | , = 1,10A, 1 ,=1,19Aul ;=232 A.

2) Onpedenstom sHepaur paspsda U e20 OnumeslbHOCMb MpU pPas3MbiKaHUU KOHMAaKmMo8 uernu ¢ pasfiuyHbIMU
ckopocmsamu. lNMpumMeHUMesnbHO K paccmampueaemMol Ueru MOXHO M0Ty4Yumb aHaaumu4yecKue ebipaxkeHusi 051 ornpedeneHust
UCKOMbIX napamempos pa3psda. [ns 6oree crioxHbIx yenel pacHemnbi, Kak npasuso, 8e0ym C UCMOb308aHUEM YUC/IEHHbIX
memoodoes peweHusi. C ydemom ebipaxeHus (A.1) umeem crnedyroujue pacHemHsie hopMyrbi:

mok obpbisa pa3psida

/05=é[ %+1—1J, (A.3)

i3

9Hepaus paspsida

L2 2L 2 2 2.3 2 7
W=l Zm|y O @) Rolg 20, 0 RLy RELZ W2 ml 2], A9
2 iR a a b

onumenbHOCcMb paspsda

T=1a (A.5)
1/

e0e I = ﬁ;

2
{ %+ 1- 1} - MakcumalsibHas OnuHa pa3psoa;
i

i = [U_Uk)

H

- HayasnbHbIlU MOK pa3psida;

¥ = CKOpOCMb pa3MbIKaHUs ueru,
R- conpomuerieHue yeru,

a u b - KoaghpuyueHmsI.
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OnpedeneHHbil no ¢popmyne (A.3) mok obpbisa Oy208020 paspsida bonbwe 0,05 A, noamomy npu pacyemax saHepauu u
onumenbHocmu pa3psda MOXHO UCMOoIb308amb KOaghghuyueHmsl a = 43,89 B/mm, b = 5,18 B-A/mm.
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Pacuems! ebinonHAom O pasfiudHbix ckopocmel pa3MbikaHus KoHmakmos om v, =0,046 m/c do v, =6,5 M/c - MakcumMasibHOU CKOPOCMU pa3MbiKaHusi KOHU0E MedHO020

nposodHuKa rpu e2o obpeige. [Tony4eHHble pacyemHbie 3HaqyeHuss W, u T, npusedeHb! 6 mabnuye A.4.6.1.

3) lo cpopmyne (A.2) Onsa kaxdol ckopocmu pasMbliKaHUSS KOHMAaKmo8 U [10fly4eHHbIX 3HadYeHuUl OnumernibHocmu pa3spsda ornpedensom 3Ha4eHus MUHUMAaIbHbIX
socrinameHsiiouux sHepaud W, . lNonyverHbie sHavyeHus W, npusedeHbl 8 mabnuue A.4.6.1.

4) [ns kax0ol ckopocmu pasmbikaHUsi KOHMakmMoe fpu oduHakosol OnumesnbHoCMU pa3psida npoeodsim cpasHeHue 3HadeHul aHepeud W, u W . . Ecnu W, =W _, , mo uenb

npu OaHHOU CKopoCcmu pa3MbiKaHUS KOHMaKmMoe cyumarom uckpobesonacHodu.

Tabnuuya A.4.6.1 - PacyemHbie napamempbl 371eKMPUYeCcKo20 paspsida u KosghguyueHmos uckpobesonacHocmu

v, M/C PacueTHble napameTpbl 3NEKTPMYECKOro pa3psaaa U KoadULMEHTOB CKPOBE30NacHOCTM NpY TOKaxX B U3MEHEHHbIX Liensax
I #1104 I = T,19A lo=232A
T, mc | We, | W, Ke | la | K | T, mc| Wao | W, Ko | I K. | T,ome| Wao | W, | Ky | las | K
MmLx M A mLx mx A mLx mMx A

0,046 3,620 8,26 7,380 2,06 1,19 1,63 3,730 8,26 8,260 1,81 1,19 1,50 4,590 8,26 20,50 0,69 1,19 0,77
0,110 1,516 3,89 3,080 2,32 1,29 1,77 1,560 3,89 3,450 2,04 1,29 1,63 1,920 3,89 8,57 0,78 1,29 0,83
0,300 0,556 1,94 1,130 3,15 1,62 2,22 0,570 1,94 1,270 2,78 1,62 2,04 0,704 1,94 3,14 1,06 1,62 1,05
0,900 0,185 1,06 0,377 5,16 2,34 3,20 0,190 1,06 0,420 4,55 2,34 2,95 0,235 1,06 1,05 1,73 2,34 1,51
1,800 0,093 0,74 0,189 7,21 3,03 4,15 0,095 0,74 0,210 6,36 3,03 3,82 0,117 0,74 0,52 2,42 3,03 1,95
4,000 0,042 0,42 0,085 9,09 3,65 5,00 0,043 0,42 0,095 8,02 3,65 4,60 0,053 0,42 0,24 3,05 3,65 2,35
6,500 0,026 0,35 0,052 12,31 4,70 6,44 0,026 0,35 0,058 10,86 4,70 5,92 0,032 0,35 0,15 4,14 4,70 3,03
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M3 mabnuuybi eudHo, ymo uenu ¢ R;=330M u Ry =3025 Om uckpobesonacHbl 80 ecem Ouana3oHe U3MEeHeHUs
ckopocmel ux pasmbikaHusi. Llenb ¢ /., =135 OM Henb3si npusHame uckpobesonacHol, mak kKak oHa ydoernemeopsiem
mpebosaHusiM obecriedeHus1 UCKPOobe30nacHOCMU MOJIbKO MpU CKOPOCMSIX pa3MbikaHusi, npesbiwaroujux 0,3 m/c.

B mabrnuue A.4.6.1 npusedeHbl 3Ha4eHUs KoaghhuyueHmos uckpobesonacHocmu o sHepauu %, =W . Mo (mpu moke

uernu 1,) u moky k; =f . I, KOMOpbIe NMoKa3biealom UX 83aUMOCES3b MPU PasfuYHbIX CKOPOCMSIX pa3MbiKaHUS OMU4ecKol
uenu.
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MUHHMANSHEIR BOCTNAMEHAWMA TOK [, A

MprumeyaHns
1 UcnbiTaTenbHoe HanpsbkeHne uenn 24 B.

2 YKasaHHble YPOBHU 3HEPINN OTHOCATCA K NOCTOAHHOMY 3Ha4YeHuo HaKonsIeHHON QHeprmn.

PucyHok A.4 - UHaykTnBHbIe Lenwu rpynnsi |l
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MuHUMaNEHEIR BOCNN SMEHAWAA ToK 1, A

MprmeyaHns
1 KpuBble COOTBETCTBYIOT 3HAYEHNAM HanpskeHus uenu Ug, Kak ykasaHo.

2 ypOBeHb aHeprun 40 mkOx COOTBETCTBYET NOCTOSIHHOMY 3HAaYEeHWNI0 HAKOMMEHHOW B MHOAYKTUBHOCTU 3HEPTUN.
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PucyHok A.11 - MuHumaribHbIU 80CrIaMEeHsIIOWUL MOK 8 aKmuguU3UupO8aHHbIX 83PbIB00NACHbIX 8000POOHO-KUCTOPOOHbIX

cmecsix 0nsi oMu4yecKkux yeneul
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PucyHok A.12 - MuHumarnbHoe 80crniaMeHsIIoWee HarnpsykKeHUe 8 akmusu3upo8aHHOU 83pbl800NacHoOU 8000POOHO-
KucriopodHot cmecu (81% H, + 19% O,) 0na emkocmHbix yened rnodepynrel 1A npu Ry = 0 Om
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PucyHok A.13 - MuHuMarbHoe 8ocrnnameHsouee HanpsxxeHue 8 akmueu3uposaHHOU 83pblgoonacHoll 8000POOHO-
KucriopodHot cmecu (81% Ho + 19% O 5) 0na emkocmHbix yened nodepynbi 1A npu Ry = 10 Om
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PucyHok A.14 - MuHumMasibHOe 80CrIaMeHSIIOU,Ee HanpsXKeHUe 8 akmusu3upo8aHHOU 83pbi800NacHolU 8000POOHO-

KucriopoOHot cmecu (81% H4 + 19% O ) dna emkocmHbix ueneti nodepyrnbl HIA npu R | = 100 Om
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PucyHok A.15 - MuHumarnsHoe 80ocrniaMeHsIioWee HarpskeHUe 8 akmugu3upo8aHHOU 83pbl800NacHOU 8000POOHO-

KucrniopodHoti ecmecu (81% H, + 19% O ) 0na emkocmHbix yenel nodepynnsl A npu Ry = 1000 Om
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PucyHok A.16 - MuHuMansHoe 8ocriaMeHsIrowee HanpskeHUue 8 akmugu3upo8aHHoU 83pbieoonacHol 000p0OHO-

KucriopodHot cmecu (756% H, + 26% O,) 0na emkocmHbix yened nodepynnel 1B npu Ry = 0 Om
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PucyHok A.17 - MuHuMasibHOe 80CrIaMeHSIIOU,ee HanpsXKeHUe 8 akmugsu3upo8aHHOU 83PbI800NacHoU 8000POOHO-

KucropodHou cmecu (76% Ho + 26% O ,) 0na emkocmHbix ueneti nodepynnbi 1B npu R | = 10 Om
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PucyHok A.18 - MuHumasibHoe 80CrIaMeHsIIoU,ee HanpsXkKeHUe 8 akmugu3upo8aHHOU 83pbi800NacHolU 8000POOHO-
KucriopoOHou cmecu (75% H4 + 25% O ) 0na emkocmHbIx ueneti nodepyrnbl 1B npu R | = 100 Om
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PucyHok A.19 - MuHumarnsHoe 80crniaMeHsIIoWee HarnpskeHUe 8 akmugsu3upo8aHHOU 83pbl800NacHOU 8000POOHO-
KucriopodHot cmecu (76% H- + 25% O ) dna emkocmHbix yened nodepynsl 1B npu R ; = 1000 Om
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PucyHok A.20 - MuHumaribHasi gocrinameHsiiouasl sHepausi MemaHogo30ywHol cmecu (8,3% CH 4 + 91,7% 8030yx) 8
3asucumocmu om OnumesnbHocmu paspsida U CKopocmu pasmbikaHusi KOHmMakmos yenu 0nsi epynnel |
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Pucyrok A.21 - MuHumarnbsHas eocrnameHsiiowas aHepaus rnponaHoeo3dywHot cmecu (5,3% C 3 Hg + 94,7% 6030yx) 6
3agucumocmu om dnumenibHoCmu paspsida U CKopocmu pa3MblkaHUs KOHmMakmos uernu 051 nodepynbi 1A
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3asucumocmu om dnumenbHoCcMu paspsida U CKopocmu pa3MbiKkaHUs1 KOHMakmos uenu 01151 nodepynrel 1B
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Tabnuua A.1 - [JonycTUMbIN TOK KOPOTKOrO 3aMblKaHUS B 3aBUCUMOCTM OT HanpsiKeHUsi U MoArpynnbl 3nekTpooGopyaoBaHus

PucyHok A.26 - Briok-cxema yCTaHOBKY A1 3NeKTPOU3MepuTeNbHOM OLIeHKM NapamMeTpoB paspsiga

HanpspkeHue, JonycTuMbI TOK KOPOTKOrO 3aMblkaHUS AreKTpoobopyaoBaHus NoArpynn
B
liC | | lIA
KoahdmumeHT nckpobesonacHocTtu
1 1,5 1 1,5 1 1,5
A A A A A A
12,0 - - - - - -
12,1 5,00 3,33 - - - -
12,2 4,72 3,15 - - - -
12,3 4,46 2,97 - - - -
12,4 4,21 2,81 - - - -
12,5 3,98 2,65 - - - -
12,6 3,77 2,51 - - - -
12,7 3,56 2,37 - - - -
12,8 3,37 2,25 - - - -
12,9 3,19 2,13 - - - -
13,0 3,02 2,02 - - - -
13,1 2,87 1,91 - - - -
13,2 2,72 1,81 - - - -
13,3 2,58 1,72 - - - -
13,4 2,45 1,63 - - - -
13,5 2,32 1,55 5,00 3,33 - -
13,6 2,21 1,47 4,86 3,24 - -
13,7 2,09 1,40 4,72 3,14 - -
13,8 1,99 1,33 4,58 3,05 - -
13,9 1,89 1,26 4,45 2,97 - -
14,0 1,80 1,20 4,33 2,88 - -
14,1 1,75 1,16 4,21 2,80 - -
14,2 1,70 1,13 4,09 2,73 - -
14,3 1,65 1,10 3,98 2,65 - -
14,4 1,60 1,07 3,87 2,58 - -
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14,5 1,55 1,04 3,76 2,51 - -

14,6 1,51 1,01 3,66 2,44 - -

14,7 1,47 0,98 3,56 2,38 - -

14,8 1,43 0,95 3,47 2,31 5,00 3,33
14,9 1,39 0,93 3,38 2,25 4,86 3,24
15,0 1,35 0,900 3,29 2,19 4,73 3,15
15,1 1,31 0,875 3,20 2,14 4,60 3,07
15,2 1,28 0,851 3,12 2,08 4,48 2,99
15,3 1,24 0,828 3,04 2,03 4,36 2,91
15,4 1,21 0,806 2,96 1,98 4,25 2,83
15,5 1,18 0,784 2,89 1,92 4,14 2,76
15,6 1,15 0,769 2,81 1,88 4,03 2,69
15,7 1,12 0,744 2,74 1,83 3,92 2,62
15,8 1,09 0,724 2,68 1,78 3,82 2,565
15,9 1,06 0,705 2,61 1,74 3,72 2,48
16,0 1,03 0,687 2,55 1,70 3,63 2,42
16,1 1,00 0,669 2,48 1,66 3,54 2,36
16,2 0,98 0,652 2,42 1,61 3,45 2,30
16,3 0,95 0,636 2,36 1,57 3,36 2,24
16,4 0,93 0,620 2,31 1,54 3,28 2,19
16,5 0,91 0,604 2,25 1,50 3,20 2,13
16,6 0,88 0,589 2,20 1,47 3,12 2,08
16,7 0,86 0,575 2,15 1,43 3,04 2,03
16,8 0,84 0,560 2,10 1,40 2,97 1,98
16,9 0,82 0,547 2,05 1,37 2,90 1,93
17,0 0,80 0,533 2,00 1,34 2,83 1,89
17,1 0,78 0,523 1,96 1,31 2,76 1,84
17,2 0,77 0,513 1,93 1,28 2,70 1,80
17,3 0,75 0,503 1,89 1,26 2,63 1,76
17,4 0,74 0,493 1,85 1,24 2,57 1,72
17,5 0,73 0,484 1,82 1,21 2,51 1,68
17,6 0,71 0,475 1,79 1,19 2,45 1,64
17,7 0,70 0,466 1,75 1,17 2,40 1,60
17,8 0,69 0,457 1,72 1,156 2,34 1,56
17,9 0,67 0,448 1,69 1,13 2,29 1,53
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18,0 0,66 0,440 1,66 1,11 2,24 1,49
MA MA MA MA MA MA

18,1 648 432 1630 1087 2188 1459
18,2 636 424 1601 1068 2139 1426
18,3 625 417 1573 1049 2091 1394
18,4 613 409 1545 1030 2045 1363
18,5 602 402 1518 1012 2000 1333
18,6 592 394 1491 995 1967 1311
18,7 581 387 1466 977 1935 1290
18,8 571 380 1441 960 1903 1269
18,9 561 374 1416 944 1872 1248
19,0 551 367 1392 928 1842 1228
19,1 541 361 1368 912 1812 1208
19,2 532 355 1345 897 1784 1189
19,3 523 348 1323 882 1755 1170
19,4 514 342 1301 867 1727 1152
19,5 505 337 1279 853 1700 1134
19,6 496 331 1258 839 1673 1116
19,7 448 325 1237 825 1648 1098
19,8 480 320 1217 811 1622 1081
19,9 472 314 1197 798 1597 1065
20,0 464 309 1177 785 1572 1048
20,1 456 304 1158 772 1549 1032
20,2 448 299 1140 760 1525 1016
20,3 441 294 1122 748 1502 1001
20,4 434 289 1104 736 1479 986
20,5 427 285 1087 724 1457 971

20,6 420 280 1069 713 1435 957
20,7 413 275 1053 702 1414 943
20,8 406 271 1036 691 1393 929
20,9 400 267 1020 680 1373 915
21,0 394 262 1004 670 1353 902
21,1 387 258 989 659 1333 889
21,2 381 254 974 649 1314 876
21,3 375 250 959 639 1295 863
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21,4 369 246 945 630 1276 851
21,5 364 243 930 620 1258 839
21,6 358 239 916 611 1240 827
21,7 353 235 903 602 1222 815
21,8 347 231 889 593 1205 804
21,9 342 228 876 584 1189 792
22,0 337 224 863 575 1172 781
22,1 332 221 851 567 1156 770
22,2 327 218 838 559 1140 760
22,3 322 215 826 551 1124 749
22,4 317 211 814 543 1109 739
22,5 312 208 802 535 1093 729
22,6 308 205 791 527 1078 719
22,7 303 202 779 520 1064 709
22,8 299 199 768 512 1050 700
22,9 294 196 757 505 1036 690
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lMpodomkeHue mabnuysi A. 1

HanpsikeHue, HonycTuMbIi TOK KOPOTKOrO 3aMblKaHUS 3NeKTPoobopyaoBaHUS NoArpynn
B
IIC | 1B lIA
KoadhdpmumeHT nckpobesonacHocTtu

1 1,5 1 1,5 1 1,5

MA MA MA MA MA MA

23,0 290 193 747 498 1022 681
23,1 287 191 736 491 1008 672
23,2 284 189 726 484 995 663
23,3 281 187 716 477 982 655
23,4 278 185 706 471 969 646
23,5 275 183 696 464 956 638
23,6 272 182 687 458 944 629
23,7 270 180 677 452 932 621
23,8 267 178 668 445 920 613
23,9 264 176 659 439 908 605
24,0 261 174 650 433 896 597
24,1 259 173 644 429 885 590
24,2 256 171 637 425 873 582
24,3 253 169 631 421 862 575
24,4 251 167 625 416 852 568
24,5 248 166 618 412 841 561
24,6 246 164 612 408 830 554
24,7 244 163 606 404 820 547
24,8 241 161 601 400 810 540
24,9 239 159 595 396 800 533
25,0 237 158 589 393 790 527
25,1 234 156 580 389 780 520
25,2 232 155 578 385 771 514
25,3 230 153 572 381 762 508
25,4 228 152 567 378 752 502
25,5 226 150 561 374 743 496
25,6 223 149 556 371 734 490
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25,7 221 148 551 367 726 484
25,8 219 146 546 364 717 478
25,9 217 145 541 360 708 472
26,0 215 143 536 357 700 467
26,1 213 142 531 354 694 463
26,2 211 141 526 350 688 459
26,3 209 139 521 347 683 455
26,4 207 138 516 344 677 451
26,5 205 137 512 341 671 447
26,6 203 136 507 338 666 444
26,7 202 134 502 335 660 440
26,8 200 133 498 332 655 437
26,9 198 132 493 329 649 433
27,0 196 131 489 326 644 429
27,1 194 130 485 323 639 426
27,2 193 128 480 320 364 422
27,3 191 127 476 317 629 419
27,4 189 126 472 315 624 416
27,5 188 125 468 312 619 412
27,6 186 124 464 309 614 409
27,7 184 123 460 306 609 406
27,8 183 122 456 304 604 403
27,9 181 121 452 301 599 399
28,0 180 120 448 299 594 396
28,1 178 119 444 296 590 393
28,2 176 118 440 293 585 390
28,3 175 117 436 291 581 387
28,4 173 116 433 288 576 384
28,5 172 115 429 286 572 381
28,6 170 114 425 284 567 378
28,7 169 113 422 281 563 375
28,8 168 112 418 279 559 372
28,9 166 111 415 277 554 370
29,0 165 110 411 274 550 367
29,1 163 109 408 272 546 364

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBBIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnektpoobopynoBaHune B3pbiBo3awmweHHoe. YacTe 11. VickpobesonacHasi anekTpuyeckas uensb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

Ctpanunua 99

29,2 162 108 405 270 542 361
29,3 161 107 401 268 538 358
29,4 159 106 398 265 534 356
29,5 158 105 395 263 530 353
29,6 157 105 392 261 526 351
29,7 155 104 388 259 522 348
29,8 154 103 385 257 518 345
29,9 153 102 382 255 514 343
30,0 152 101 379 253 510 340
30,2 149 99,5 373 249 503 335
30,4 147 97,9 367 245 496 330
30,6 145 96,3 362 241 489 326
30,8 142 94,8 356 237 482 321
31,0 140 93,3 350 233 475 317
31,2 138 92,2 345 230 468 312
31,4 137 91,0 339 226 462 308
31,6 135 89,9 334 223 455 303
31,8 133 88,8 329 219 449 299
32,0 132 87,8 324 216 442 295
32,2 130 86,7 319 213 436 291
32,4 129 85,7 315 210 431 287
32,6 127 84,7 310 207 425 283
32,8 126 83,7 305 204 419 279
33,0 124 82,7 301 201 414 276
33,2 123 81,7 297 198 408 272
33,4 121 80,8 292 195 403 268
33,6 120 79,8 288 192 398 265
38,8 118 78,9 284 189 393 262
34,0 117 78,0 280 187 389 259
34,2 116 77,2 277 185 384 256
34,4 114 76,3 274 183 380 253
34,6 113 75,4 271 181 376 251
34,8 112 74,6 269 179 372 248
35,0 111 73,8 266 177 368 245
35,2 109 73,0 263 175 364 242
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35,4 108 72,2 260 174 360 240
35,6 107 71,4 258 172 356 237
35,8 106 70,6 255 170 352 235
36,0 105 69,9 253 168 348 232
36,2 104 69,1 250 167 345 230
36,4 103 68,4 248 165 341 227
36,6 102 67,7 245 164 337 225
36,8 100 66,9 243 162 334 223
37,0 99,4 66,2 241 160 330 220
37,2 98,3 65,6 238 159 327 218
37,4 97,3 64,9 236 157 324 216
37,6 96,3 64,2 234 156 320 214
37,8 95,3 63,6 231 154 317 211
38,0 94,4 62,9 229 153 314 209
38,2 93,4 62,3 227 151 311 207
38,4 92,5 61,6 225 150 308 205
38,6 91,5 61,0 223 149 304 203
38,8 90,6 60,4 221 147 301 201
39,0 89,7 59,8 219 146 298 199
39,2 88,8 59,2 217 145 296 197
39,4 88,0 58,6 215 143 293 195
39,6 87,1 58,1 213 142 290 193
39,8 86,3 57,5 211 141 287 191
40,0 85,4 57,0 209 139 284 190
40,5 83,4 55,6 205 136 278 185
41,0 81,4 54,3 200 133 271 181
41,5 79,6 53,0 196 131 265 177
42,0 77,7 51,8 192 128 259 173
42,5 76,0 50,6 188 125 253 169
43,0 74,3 49,5 184 122 247 165
43,5 72,6 48,4 180 120 242 161
44,0 71,0 47,4 176 117 237 158
44,5 69,5 46,3 173 115 231 154
45,0 68,0 45,3 169 113 227 151
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Tabnuua A.2 - [lonycTMMasi eMKOCTb B 3aBMCMMOCTW OT HanpshkKeHMs 1 NOArpynnbl 3NeKTpoobopyaoBaHns

HanpspkeHue, [onycTtumas eMKOCTb 3NeKTPo0o0opya0BaHNS NOArpYymnn
B
IIC | 1B IIA
KoadhdpmumeHT nckpobesonacHocTtu
1 1,5 1 1,5 1 1,5
MkP MkP MkP MkP MkP MkP
5,0 - 100 - - - -
5,1 - 88 - - - -
5,2 - 79 - - - -
53 - 71 - - - -
54 - 65 - - - -
55 - 58 - - - -
5,6 1000 54 - - - -
57 860 50 - - - -
5,8 750 46 - - - -
5,9 670 43 - - - -
6,0 600 40 - 1000 - -
6,1 535 37 - 880 - -
6,2 475 34 - 790 - -
6,3 420 31 - 720 - -
6,4 370 28 - 650 - -
6,5 325 25 - 570 - -
6,6 285 22 - 500 - -
6,7 250 19,6 - 430 - -
6,8 220 17,9 - 380 - -
6,9 200 16,8 - 335 - -
7,0 175 15,7 - 300 - -
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 - -
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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
9,3 34 4,1 790 31 345
9,4 32 3,9 750 29 300
9,5 30 3,7 700 27 255
9,6 28 3,6 650 26 210
9,7 26 3,5 600 24 170
9,8 24 3,3 550 23 135
9,9 22 3,2 500 22 115
10,0 20,0 3,0 450 20,0 100
10,1 18,7 2,87 410 19,4 93
10,2 17,8 2,75 380 18,7 88
10,3 17,1 2,63 350 18,0 83
10,4 16,4 2,52 325 17,4 79
10,5 15,7 2,41 300 16,8 75
10,6 15,0 2,32 280 16,2 72
10,7 14,2 2,23 260 15,6 69
10,8 13,5 2,14 240 15,0 66
10,9 13,0 2,05 225 14,4 63
11,0 12,5 1,97 210 13,8 60
11,1 11,9 1,90 195 13,2 57,0
11,2 11,4 1,84 180 12,6 54,0
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11,3 10,9 1,79 170 12,1 - 51,0
11,4 10,4 1,71 160 11,7 - 48,0
11,5 10,0 1,64 150 11,2 - 46,0
11,6 9,6 1,59 140 10,8 - 43,0
11,7 9,3 1,54 130 10,3 - 41,0
11,8 9,0 1,50 120 9,9 - 39,0
11,9 8,7 1,45 110 9,4 - 37,0
12,0 8,4 1,41 100 9,0 - 36,0
12,1 8,1 1,37 93 8,7 - 34,0
12,2 7,9 1,32 87 8,4 - 33,0
12,3 7,6 1,28 81 8,1 - 31,0
12,4 7,2 1,24 75 7,9 - 30,0
12,5 7,0 1,20 70 7,7 - 28,0
12,6 6,8 1,15 66 7.4 - 27,0
12,7 6,6 1,10 62 7,1 - 25,4
12,8 6,4 1,06 58 6,8 - 24,2
12,9 6,2 1,03 55 6,5 - 23,2
13,0 6,0 1,00 52 6,2 1000 22,5
13,1 5,7 0,97 49 6,0 850 21,7
13,2 54 0,94 46 5,8 730 21,0
13,3 5,3 0,91 44 5,6 630 20,2
13,4 5,1 0,88 42 55 560 19,5
13,5 4,9 0,85 40 53 500 19,0
13,6 4,6 0,82 38 5,2 450 18,6
13,7 4,4 0,79 36 5,0 420 18,1
13,8 4,2 0,76 34 4,9 390 17,7
13,9 4,1 0,74 32 4,7 360 17,3
14,0 4,0 0,73 30 4,60 330 17,0
14,1 3,9 0,71 29 4,49 300 16,7
14,2 3,8 0,70 28 4,39 270 16,4
14,3 3,7 0,68 27 4,28 240 16,1
14,4 3,6 0,67 26 4,18 210 15,8
14,5 3,5 0,65 25 4,07 185 15,5
14,6 3.4 0,64 24 3,97 160 15,2
14,7 3,3 0,62 23 3,86 135 14,9
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14,8 3,2 0,61 22 3,76 120 14,6
14,9 3,1 0,59 21 3,65 110 14,3
15,0 3,0 0,58 20,2 3,55 100 14,0
15,1 2,90 0,57 19,7 3,46 95 13,7
15,2 2,82 0,55 19,2 3,37 91 13,4
15,3 2,76 0,53 18,7 3,28 88 13,1
15,4 2,68 0,521 18,2 3,19 85 12,8
15,5 2,60 0,508 17,8 3,11 82 12,5
15,6 2,52 0,497 17,4 3,03 79 12,2
15,7 2,45 0,487 17,0 2,95 77 11,9
15,8 2,38 0,478 16,6 2,88 74 11,6
15,9 2,32 0,469 16,2 2,81 72 11,3
16,0 2,26 0,460 15,8 2,75 70 11,0
16,1 2,20 0,451 15,4 2,69 68 10,7

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBBIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnektpoobopynoBaHune B3pbiBo3awmweHHoe. YacTe 11. VickpobesonacHasi anekTpuyeckas uensb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

Crtpanuua 106

lMpodomkeHue mabnuysi A.2

HanpsikeHue, [onycTMmasi eMKOCTb 3NeKTpooGopyaoBaHNA Noarpynn
B
IIC | 1B IIA
KoadhdpmumeHT nckpobesonacHocTtu

1 1,5 1 1,5 1 1,5
MkP HO MkP MkP MkP MkP
16,2 2,14 442 15,0 2,63 66 10,5
16,3 2,08 433 14,6 2,57 64 10,2
16,4 2,02 424 14,2 2,51 62 10,0
16,5 1,97 415 13,8 2,45 60 9,8
16,6 1,92 406 13,4 2,40 58 9,6
16,7 1,88 398 13,0 2,34 56 9,4
16,8 1,84 390 12,6 2,29 54 9,3
16,9 1,80 382 12,3 2,24 52 9,1
17,0 1,76 375 12,0 2,20 50 9,0
17,1 1,71 367 11,7 2,15 48 8,8
17,2 1,66 360 11,4 2,11 47 8,7
17,3 1,62 353 11,1 2,06 45 8,5
17,4 1,59 346 10,8 2,02 44 8,4
17,5 1,56 339 10,5 1,97 42 8,2
17,6 1,53 333 10,2 1,93 40 8,1
17,7 1,50 327 9,9 1,88 39 8,0
17,8 1,47 321 9,6 1,84 38 7,9
17,9 1,44 315 9,3 1,80 37 7,7
18,0 1,41 309 9,0 1,78 36 7,6
18,1 1,38 303 8,8 1,75 35 7,45
18,2 1,35 297 8,6 1,72 34 7,31
18,3 1,32 291 8,4 1,70 33 7,15
18,4 1,29 285 8,2 1,69 32 7,00
18,5 1,27 280 8,0 1,67 31 6,85
18,6 1,24 275 7,9 1,66 30 6,70
18,7 1,21 270 7,8 1,64 29 6,59
18,8 1,18 266 7,6 1,62 28 6,48
18,9 1,15 262 7.4 1,60 27 6,39
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19,0 1,12 258 7,2 1,58 26 6,30
19,1 1,09 252 7,0 1,56 25,0 6,21
19,2 1,06 251 6,8 1,55 24,2 6,12
19,3 1,04 248 6,6 1,52 23,6 6,03
19,4 1,02 244 6,4 1,51 23,0 5,95
19,5 1,00 240 6,2 1,49 22,5 5,87
19,6 0,98 235 6,0 1,47 22,0 5,80
19,7 0,96 231 5,9 1,45 21,5 5,72
19,8 0,94 227 5,8 1,44 21,0 5,65
19,9 0,92 223 57 1,42 20,5 5,57
20,0 0,90 220 5,6 1,41 20,0 5,50
20,1 0,88 217 5,5 1,39 19,5 5,42
20,2 0,86 213 5,4 1,38 19,2 5,35
20,3 0,84 209 5,3 1,36 18,9 5,27
20,4 0,82 206 5,2 1,35 18,6 5,20
20,5 0,80 203 5,1 1,33 18,3 5,12
20,6 0,78 200 5,0 1,32 18,0 5,05
20,7 0,76 197 4,9 1,31 17,7 4,97
20,8 0,75 194 4.8 1,30 17,4 4,90
20,9 0,74 191 4,7 1,28 17,2 4,84
21,0 0,73 188 4,6 1,27 17,0 4,78
21,1 0,72 185 4,52 1,25 16,8 4,73
21,2 0,71 183 4,45 1,24 16,6 4,68
21,3 0,70 181 4,39 1,23 16,4 4,62
21,4 0,69 179 4,32 1,22 16,2 4,56
21,5 0,68 176 4,25 1,20 16,0 4,50
21,6 0,67 174 4,18 1,19 15,8 4,44
21,7 0,66 172 4,11 1,17 15,6 4,38
21,8 0,65 169 4,04 1,16 15,4 4,32

HO HO MKD MKD MkD MKD
21,9 640 167 3,97 1,15 15,2 4,26
22,0 630 165 3,90 1,14 15,0 4,20
221 620 163 3,83 1,12 14,8 4,14
22,2 610 160 3,76 1,11 14,6 4,08
22,3 600 158 3,69 1,10 14,4 4,03
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22,4 590 156 3,62 1,09 14,2 3,98
22,5 580 154 3,55 1,08 14,0 3,93
22,6 570 152 3,49 1,07 13,8 3,88
22,7 560 149 3,43 1,06 13,6 3,83
22,8 550 147 3,37 1,05 13,4 3,79
22,9 540 145 3,31 1,04 13,2 3,75
23,0 530 143 3,25 1,03 13,0 3,71
23,1 521 140 3,19 1,02 12,8 3,67
23,2 513 138 3,13 1,01 12,6 3,64
23,3 505 136 3,08 1,00 12,4 3,60
23,4 497 134 3,03 0,99 12,2 3,57
23,5 490 132 2,98 0,98 12,0 3,63
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lMpodomkeHue mabnuysi A.2

HanpsikeHue, [onycTMmasi eMKOCTb 3NeKTpooGopyaoBaHNA Noarpynn
B
IIC | 1B IIA
KoadhdpmumeHT nckpobesonacHocTtu

1 1,5 1 1,5 1 1,5

HP HO MkP MkP MkP MkP

23,6 484 130 2,93 0,97 11,8 3,50
23,7 478 128 2,88 0,96 11,6 3,46
23,8 472 127 2,83 0,95 11,4 3,42
23,9 466 126 2,78 0,94 11,2 3,38
24,0 460 125 2,75 0,93 11,0 3,35
241 454 124 2,71 0,92 10,8 3,31
24,2 448 122 2,67 0,91 10,7 3,27
24,3 442 120 2,63 0,90 10,5 3,23
24 4 436 119 2,59 0,89 10,3 3,20
24,5 430 118 2,55 0,88 10,2 3,16
24,6 424 116 2,51 0,87 10,0 3,12
24,7 418 115 2,49 0,87 9,9 3,08
24,8 412 113 2,44 0,86 9,8 3,05
24,9 406 112 2,40 0,85 9,6 3,01
25,0 400 110 2,36 0,84 9,5 2,97
25,1 395 108 2,32 0,83 9,4 2,93
25,2 390 107 2,29 0,82 9,3 2,90
25,3 385 106 2,26 0,82 9,2 2,86
254 380 105 2,23 0,81 9,1 2,82
25,5 375 104 2,20 0,80 9,0 2,78
25,6 370 103 2,17 0,80 8,9 2,75
25,7 365 102 2,14 0,79 8,8 2,71
25,8 360 101 2,11 0,78 8,7 2,67
25,9 355 100 2,08 0,77 8,6 2,63
26,0 350 99 2,05 0,77 8,5 2,60
26,1 345 98 2,02 0,76 8,4 2,57
26,2 341 97 1,99 0,75 8,3 2,54
26,3 337 97 1,96 0,74 8,2 2,51
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26,4 333 96 1,93 0,74 8,1 2,48
26,5 329 95 1,90 0,73 8,0 2,45
26,6 325 94 1,87 0,73 8,0 2,42
26,7 321 93 1,84 0,72 7,9 2,39
26,8 317 92 1,82 0,72 7,8 2,37
26,9 313 91 1,80 0,71 7,7 2,35
27,0 309 90 1,78 0,705 7,60 2,33
271 305 89 1,76 0,697 7,50 2,31
27,2 301 89 1,74 0,690 7,42 2,30
27,3 297 88 1,72 0,683 7,31 2,28
27,4 293 87 1,71 0,677 7,21 2,26
27,5 289 86 1,70 0,672 7,10 2,24

HO HO MKD HO Mk® MKD
27,6 285 86 1,69 668 7,00 2,22
27,7 281 85 1,68 663 6,90 2,20
27,8 278 84 1,67 659 6,80 2,18
27,9 275 84 1,66 654 6,70 2,16
28,0 272 83 1,65 650 6,60 2,15
28,1 269 82 1,63 645 6,54 2,13
28,2 266 81 1,62 641 6,48 2,11
28,3 263 80 1,60 636 6,42 2,09
28,4 260 79 1,59 632 6,36 2,07
28,5 257 78 1,58 627 6,30 2,05
28,6 255 77 1,57 623 6,24 2,03
28,7 253 77 1,56 618 6,18 2,01
28,8 251 76 1,55 614 6,12 2,00
28,9 249 75 1,54 609 6,06 1,98
29,0 247 74 1,53 605 6,00 1,97
29,1 244 74 1,51 600 5,95 1,95
29,2 241 73 1,49 596 5,90 1,94
29,3 238 72 1,48 591 5,85 1,92
29,4 235 71 1,47 587 5,80 1,91
29,5 232 71 1,46 582 5,75 1,89
29,6 229 70 1,45 578 5,70 1,88
29,7 226 69 1,44 573 5,65 1,86
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29,8 224 68 1,43 569 5,60 1,85
29,9 222 67 1,42 564 5,55 1,83
30,0 220 66 1,41 560 5,50 1,82
30,2 215 65 1,39 551 5,40 1,79
30,4 210 64 1,37 542 5,30 1,76
30,6 206 62,6 1,35 533 5,20 1,73
30,8 202 61,6 1,33 524 5,10 1,70
31,0 198 60,5 1,32 515 5,00 1,67
31,2 194 59,6 1,30 506 4,90 1,65
31,4 190 58,7 1,28 497 4,82 1,62
31,6 186 57,8 1,26 489 4,74 1,60
31,8 183 56,9 1,24 482 4,68 1,58
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lMpodomkeHue mabnuysi A.2

HanpspkeHue, [onycTtumas eMKOCTb 3NeKTPo0o0opya0BaHNS NOArpYymnn
B
IIC | 1B IIA
KoadhdpmumeHT nckpobesonacHocTtu
1 1,5 1 1,5 1 1,5

HP HO MkP HO MkP MkP
32,0 180 56,0 1,23 475 4,60 1,56
32,2 177 55,1 1,21 467 4,52 1,54
32,4 174 54,2 1,19 460 4,44 1,52
32,6 171 53,3 1,17 452 4,36 1,50
32,8 168 52,4 1,15 444 4,28 1,48
33,0 165 51,5 1,14 437 4,20 1,46
33,2 162 50,6 1,12 430 4,12 1,44
33,4 159 49,8 1,10 424 4,05 1,42
33,6 156 49,2 1,09 418 3,98 1,41
33,8 153 48,6 1,08 412 3,91 1,39
34,0 150 48,0 1,07 406 3,85 1,37
34,2 147 47,4 1,05 401 3,79 1,35
34,4 144 46,8 1,04 397 3,74 1,33
34,6 141 46,2 1,02 393 3,69 1,31
34,8 138 45,6 1,01 390 3,64 1,30
35,0 135 45,0 1,00 387 3,60 1,28
35,2 133 44 .4 0,99 383 3,55 1,26
35,4 131 43,8 0,97 380 3,50 1,24
35,6 129 43,2 0,95 376 3,45 1,23
35,8 127 42,6 0,94 373 3,40 1,21
36,0 125 42,0 0,93 370 3,35 1,20
36,2 123 41,4 0,91 366 3,30 1,18
36,4 121 40,8 0,90 363 3,25 1,17

HP HO HO HO HO HO
36,6 119 40,2 890 359 3,20 1150
36,8 117 39,6 880 356 3,15 1130
37,0 115 39,0 870 353 3,10 1120
37,2 113 38,4 860 347 3,05 1100
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37,4 111 37,9 850 344 3,00 1090
37,6 109 37,4 840 340 2,95 1080
37,8 107 36,9 830 339 2,90 1070
38,0 105 36,4 820 336 2,85 1060
38,2 103 35,9 810 332 2,80 1040
38,4 102 35,4 800 329 2,75 1030
38,6 101 35,0 790 326 2,70 1020
38,8 100 34,6 780 323 2,65 1010
39,0 99 34,2 770 320 2,60 1000
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lMpodomkeHue mabnuysi A.2

HanpsikeHue, [onycTMmasi eMKOCTb 3NeKTpooGopyaoBaHNA Noarpynn
B
IIC | IIB IIA
KoadhdpmumeHT nckpobesonacHocTtu

1 1,5 1 1,5 1 1,5

HP HO HO HO HO HO

39,2 98 33,8 760 317 2,56 980
39,4 97 334 750 314 2,52 970
39,6 96 33,1 750 311 2,48 960
39,8 95 32,8 740 308 2,44 950
40,0 94 32,5 730 305 2,40 940
40,2 92 32,2 720 302 2,37 930
40,4 91 31,9 710 299 2,35 920
40,6 90 31,6 700 296 2,32 910
40,8 89 31,3 690 293 2,30 900
41,0 88 31,0 680 290 2,27 890
41,2 87 30,7 674 287 2,25 882
41,4 86 30,4 668 284 2,22 874
41,6 85 30,1 662 281 2,20 866
41,8 84 29,9 656 278 2,17 858
42,0 83 29,7 650 275 2,15 850
42,2 82 29,4 644 272 2,12 842
42,4 81 29,2 638 269 2,10 834
42,6 79 28,9 632 266 2,07 826
42,8 78 28,6 626 264 2,05 818
43,0 77 28,4 620 262 2,02 810
43,2 76 28,1 614 259 2,00 802
43,4 75 27,9 608 257 1,98 794
43,6 74 27,6 602 254 1,96 786
43,8 73 27,3 596 252 1,94 778
44,0 72 27,1 590 250 1,92 770
44,2 71 26,8 584 248 1,90 762
444 70 26,6 578 246 1,88 754
44,6 69 26,3 572 244 1,86 746
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44,8 68 26,1 566 242 1,84 738
45,0 67 25,9 560 240 1,82 730
45,2 66 25,7 554 238 1,80 722
45,4 65 254 548 236 1,78 714
45,6 64 25,1 542 234 1,76 706
45,8 63 24,9 536 232 1,74 698
46,0 62,3 24,7 530 230 1,72 690
46,2 61,6 24,4 524 228 1,70 682
46,4 60,9 24,2 518 226 1,68 674
46,6 60,2 23,9 512 224 1,67 666
46,8 59,6 23,7 506 222 1,65 658
47,0 59,0 23,5 500 220 1,63 650
47,2 58,4 23,2 495 218 1,61 644
47,4 57,8 22,9 490 216 1,60 638
47,6 57,2 22,7 485 214 1,59 632
47,8 56,6 22,5 480 212 1,57 626
48,0 56,0 22,3 475 210 1,56 620
48,2 55,4 22,0 470 208 1,54 614
48,4 54,8 21,8 465 206 1,53 609
48,6 54,2 21,5 460 205 1,52 604
48,8 53,6 21,3 455 203 1,50 599
49,0 53,0 21,1 450 201 1,49 594
49,2 52,4 20,8 445 198 1,48 589
49,4 51,8 20,6 440 197 1,46 584
49,6 51,2 20,4 435 196 1,45 579
49,8 50,6 20,2 430 194 1,44 574
50,0 50,0 20,0 425 193 1,43 570
50,5 49,0 19,4 420 190 1,40 558
51,0 48,0 19,0 415 187 1,37 547
51,5 47,0 18,6 407 184 1,34 535
52,0 46,0 18,3 400 181 1,31 524
52,5 45,0 17,8 392 178 1,28 512
53,0 44,0 17,4 385 175 1,25 501
53,5 43,0 17,0 380 172 1,22 490
54,0 42,0 16,8 375 170 1,20 479
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54,5

41

16,6

367

168

1,18

468

55,0

40

16,5

360

166

1,16

457
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MpunoxeHue A1
crnpaBo4HoOe)

OONONHUTENBbHbIE CBEOEHUA MO KOHCTPYUPOBAHUIO N OLEHKE MCKPOBE3OIMNMACHOCTH
SJIEKTPOOBOPYAOBAHUA

A1.1 Briok uckposawumsi Ha cmabunumpoHax

A1.1.1 Bnok uckposawumsl Ha cmabunumpoHax (BUC) npedcmasnsem cobol y3es 3aKOHYEHHOU KOHCMPYyKuuU,
ydosnemsopsirowieli mpebosaHusim Hacmosiue2o cmarHOapma. OH CcrlyKum 8 Kadecmee pal3desiumeribHo20 afieMeHma Mexxoy
UCKpobe3onacHbIMU U UcKpoornacHbiMu yensamu. BAC cocmoum u3 wyHmupyrowux cmabunumpoHos u rnocredosamesibHo
BKJTIOHEHHbIX pe3ucmopos unu pesucmopos u rnpedoxpaHumenel (pucyHok A1.1). Bce anemeHmbl BUC OormxHbI
npedcmasnsamb coboll eOuHbIlU Hepa3bopHbili 610K, 3anumeili KOMIayHOOM, ycmoUl4yuebiM 8 yCI08USIX IKCr/lyamauyuu.

A1.1.2 Ha nepemeHHOM moke npumeHsemcsi cxema BUC co 6CmpeyHO BKITHHEHHbIMU cmabunumpoHamu (pucyHoK
A1.16).

A1.1.3 B yacmHowm criyqae 8 BUC moxem omcymcmeosams 6annacmisili peaucmop R2 (pucyHok A1.1s).

A1.1.4 MowHocmb, pacceusaemass pesucmopom R1, onpedensemcs ucxo0s1 U3 pexuma C 3aKOPOYEeHHbIMU
cmabunumpo+Hamu. MowHocmb, pacceusaemasi pesucmopom R2, onpedenssiemcs no ghopmyne:

2
p="" 15, (A1.1)
&y

20e U - HanpsikeHue Ha cmabunumpoHe VI, B.
A1.1.5 Llenb BUC, He codepxawas npedoxpaHumerns unu pesucmopa, 0o/mKHa 3a3eMssimbCS.

A1.1.6 Honyckaemcs He 3a3eMnssmb uenb 6710Kka UCKpO3awWuUmbl Npu ycriosuu, 4mo nymu ymedyku U 31eKmpu4yeckue
3a30pbl MexXOy Ces3aHHbIMU C HUM UCKPOOMAaCHbIMU Uensmu U 3emsiell He HUXe 3HadyeHul, ykasaHHbix 6 mabnuue 4
Hacmosiuea2o cmaHAapma.

A1.1.7 Uckpobe3onacHoCmb arieKmpu4ecKkux yernel ¢ yposHeM 83pbigo3awumel ib u ic obecrnievusaemcs BUC (pucyHku
Al.1a, A1.16, A1.18), umerowumu 2anbBaHUYECKY0O C853b modek 1, 2 ¢ cemeebiMu mpaHchopmamopamu obuweao
HasHa4yeHusi, y0oe/1emeopsItoUUMU YCII08USIM 3KCyamayuu.

A1.1.8 UckpobesonacHocmb 3nekKmpuyecKkux uenel ¢ yposHeM 83pbleo3aujumsl ia obecrniedusaemcs BUC (pucyHku
Al.1e, A1.10), ycmaHasnueaeMbIiMU 6HE 83PbI8O0NAaCHbIX MOMEWEeHUl, uUMerwuMu cesa3b modek 1, 2 ¢ cemesbiMu
mpaHcghopmamopamu obuwe20 HasHaYeHUs, KOHCMPYKUUS U 3feKmpuyeckue napamempbl KOMOPbIX y008/1emeopsom
yCI108USIM 3KCMTyamauuu.

A1.1.9 Ycmpoticmeo dOns npucoeduHeHuss BUC (no A1.1.8) k 3azemneHuto OormkHO Oybruposambcs U, COBMECMHO C
3asemnsawuM nposodom, paccyumsbigambecs Ha 10-kKpamHbIl HOMUHasbHbIUO MOK rnpedoxpaHumernel, yCmaHOB/eHHbIX 8
BUC. OHu BomkHbI 8bidepxugamb MexaHUYEeCKUE Hagpy3KU, 803MOXHbIE 8 YCII08USIX dKCryamauyuu.

A1.1.10 B BUC (pucyHok A1.10) HanpsikeHue cpabambsigeaHusi cmabunumpoHos V1, V2 0omkHO 6bimb 8biule, Hem
cmabunumpoHos V3, V4, a mowHocms, pacceusaemas pesucmopamu R1, R2, paccyumbsieaemcs o ¢gpopmyrie

2
Pz%.u, (A1.2)

20e 172 - pasHocmb HanpsxxeHuli cpabameieaHusi cmabunumporos V1, V2 u V3, V4, B;
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R - conpomueneHue pesucmopos R1, R3, Om.

' A R R ? 1T A Rigy R2 3
R » 6 Vi
V2
o o o o
2 1 4 2 1 4
VR Ry R 3
2
V2
2 R m met

2 = R3 R4 4

a - cxeMa bnoka ¢ 6annacTtHbIM pe3uctopoM; 6 - cxema bnoka ¢ 6annacTHbIM PE3UCTOPOM A1 MEPEMEHHOIO TOKa; 8 -
cxema brnoka 6e3 6annacTHoro pesnucTopa; e - cxema 6rnoka nepeMeHHoro Toka ¢ 6annacTHbIMU pe3ncTopamu 1 3a3eMIIEHHON
cpefHel ToYKoW CTabuUnuTpoHoB; d - cxema Groka Ans nepemMeHHoro Toka ¢ 6annacTHbIMM pe3uctopamu, ¢ aybnupoBaHmem
CTabMNUTPOHOB M 3a3eMISIEHHON NX CpeadHern Toukom; 1-2 - K uckpoonacHon uenu; 3-4 -k nckpobesonacHon uenu; V1, V2, V3,
V4 - wyHTupylowme crabunutponsl; F1, F2 - npepoxpanutenu; R1, R3 - TokoorpaHuuuTenbHble pesnctopbl, R2, R4 -
6annacTHble pe3ncTopsl.

PucyHok A1.1 - [puHyunuansHbie anekmpuyeckue cxemb! b510KO8 UCKpo3awumel Ha cmabunumpoHax
A1.1.11 BUC no A1.1.7 u A1.1.8 GomkHbI bbimb paccHumaHbl Ha rornadaHue 8 moyku 1, 2 HanpskeHUss cemu.
PacuemHas oueHka uckpobesonacHocmu 8biXx00HbIx uenel BUC npusedeHa 8 A1.2.

A1.2 PacyemHasi oyeHka uckpobesonacHocmu ebix00HbIX Uerneli 6510k0e ucKpo3awumel Ha cmabunumpoHax
(BUC)

lMpusedeHHas oyeHka uckpobesonacHocmu rpumeHuma 0r1s 6e3peakmueHbIX U UHOYKMUBHbIX yenel ¢ 6rokamu BUC.
A1.2.1 YcrnosHble 0603Ha4YeHUs1, MpUMeHsIeMbIe MpU pac4YemHoU oUeHKe UCKpobesonacHocmu:

R; - conpoTuBneHne orpaHNunTEeNbHOrO pe3ncTopa, YCTaHoOBIIEHHOro Ao ctabunutpoHa, Owm;
R- - conpoTuBneHue 6annacTHOro pesanmcTopa, yCTaHoBNEHHOro nocne crabunurpoHa, Owm;

K = EMU_, - KpamHOCMb Hanps)XeHul - OMHOWeEHUe MaKCUMasbHO 803MOXHOU npu asaputiHoM COCMOSHUU
anekmpoobopydosaHus 3[JC (E), nonadarouweli Ha 6x00 brioka 3awumsl, K nopoay e2o cpabamsisarus (U ). [na uened
8bINPsIMIIEHHO20 MoKa E pasHo amnnumydHomy 3HavyeHuro 3LC ucmoyHuka moka;

B = R,/(Ry+ R,) - kpamHocmb cornpomusneHull - omHouweHue corpomussieHuss bannacmHo2o pesucmopa K cymme
cornpomusrieHul 02paHuHumesbHo20 U bannacm-do20o pe3ucmopa;

L - uHdykmueHOCMb 31IEMEHMO8 UCKPOoOonacHou yenu, ycmaHasnueaembix 00 BUC, H;
L., - UHOykmusHoCcmb yenu 6e3 3awums! - 3keusasieHmHou o eocrnamMeHsowel crrocobHocmu yenu BUC, IH;
b=L__./L - kpamHocmb UHOyKmMuUsHoOcmeU - OmHouweHue UHOYKmuUsHocmeu sKeusaneHmHol u ucribimyemol uereu;

| - socninameHsrowuti mok 0nsi paccyumsieaemol uenu BUC, A;

lg, 13" - eocnnameHsrowue moku 6espeakmusHol u uHOykmusHou uernu 6e3 BUC, ¢ 3[C ucmoyHuka, pasHoOU
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HanpsPKeHUr Ha paspsiOHOM NPOMeEXymKe uenu, 3awyHmuposaHHol cmabunumpoHoM (3xkeueaneHmHas uerb), A;

K= I3/l - KpamHocmb MOKO8 - OMHOWEHUe 80CIIaMeHAWe20 moKa aKkeusaneHmHol uenu (be3peakmueHol ueru,
3C ucmo4Huka E=U ) k eocrinamersiouiemy moky uernu c¢ 6rokom 3awumsl. [pumeHeHue BUC Haubonee agpghekmusHo
npu K= 2.

Lns onpedeneHus socrinamMeHsOUUX MOKo8 Ha ebixode BC Heobxodumo 3Hamb:!
- 3Ha4YeHuUe makcumarsbHo 8o3moxHol 3/L]C, nonadaroweli Ha 610K 3auumal;
- 3Ha4YeHUe HanpsikeHus cmabunu3ayuu (nopoea cpabamsigaHus) brioka 3auumel;

- 3Ha4yeHuUs BOCM/IaMEeHSIIOWUX IMOKO8 3K8UBAsIeHMHbIX yerel coeflacHO xapakmepucmukaMm UuckpobesonacHocmu
(npunoxeHusi A);

- Ona cxembl BUC, (npusedeHHol Ha pucyHke Al.1a (c pesucmopamu R, u R,), dononHumesbHO Heobxodumo
onpedenume KpamHocmb COnpomueneHul;

- Ons1 UHOYKMUBHbIX uenel 3Ha4yeHue UHOYKmMU8HOCMU 351eMeHmMo8, ycmaHo81eHHbIx 0o BHC.

A1.2.2 [ina 6noka uckpo3auwumsi 6e3 6asnnacmHozo pesucmopa R 5=0 (pucyHok A1.18) npu 6espeakmusHoM xapakmepe
uernu pac4yem corpomussieHusi R, nposodsm cnedyroujum obpa3om:

- onpedesnisiom E Ha exode BUC;

- 8blbuparom HanpskeHue cpabambigsaHus cmabunumpora U, ;

- onpedesnidaiom KpamHocmb HanpsikeHul K;

- 3a0arom 3Ha4yeHue 6e3pasmepHO20 KoaghghuyueHma a=1, ebiqucnsaom 3HavyeHue K-a;

- 1o pucyHky A1.2 onpedesiarom kpamHocms mokos | /1;

- 10 Xapakmepucmukam Uckpobe3onacHocmu, rnpueedeHHbIM 8 rnpunoxeHuu A (pucyHok A.1), dns HanpsKeHusl, pagHo20

ropoay cmabunusayuu U, onpedenaemcs 3Ha4yeHue moka | ;

- conpomussieHue pe3ucmopa R, onpedensemcs no popmyne:

Ri=EK;K/l (A1.3)
20e K; - koaghpuyueHm uckpobesonacHocmu.

lNonyyeHHoe 3HauyeHue R nposepstom no dornycmumoli Hagpy3ke cmabunumpoHa

Rl =E //CT.I[DI[ (A1.4)
20€ | gy poy - OOMyCmMuMbIl MOK Yepes cmabunumpoH ¢ y4emom Ko3ghguuueHma Ha2pysKku, A.

A1.2.2.1 [ina onpedeneHus eocrnnameHsoweao moka bespeakmueHbix yernel Haxo0sm KpamHocmb HanpsikeHul K,
coomeemcmeyowyto eli KpamHOCMb MOKO8 Mo pucyHky A1.2. Bamem no xapakmepucmukaMm UcKpobe3onacHocmu Ors
b6e3peakmusHbIx yenel (npunoxeHue A, pucyHok A.1) npu HanpsxkeHuu, pasHOM riopocy cmabunusauyuu, onpedessiom
3HauyeHue moka I. 3Has nocrnedHee U KpamHOCMb MOKO8, paccyumbi8aom UCKOMbIU socrnameHsowutl mok o5 yenu ¢

3awumol. lNodernus 3HayeHue socriiameHsoue2o moka Ha K, ornpedesnsiom uckpobe3onacHsil mMox.

A1.2.3 Pacyem cornpomussieHusi pe3ucmopa R fpu ekm4eHuU UHOYKMUBHOCMU 8 UcKpoonacHyto uernb U R 5 = 0
npogodsim e criedyouw,em rnopsioke:
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- onpedenaiom 3HavyeHus E, U ., K;

CoT’
- 3a0arom mpu rpou380JibHbIX 3HaYeHUs be3pa3mMepHoeo KoaghguyueHma a;
- [Ipu nomMowu 3asucumocmel kpamHocmeu UHOYKmueHocmedu U IMOKO8 om 3Ha4YeHusi KoaghghuyueHma a (pucyHok A1.3)

0151 daHHO20 3HaveHusi K Haxo0sim coomeemcmeyowyo KpamHocmb aKkgusaneHmHou u deticmeumernbHoU UHOYKmMuUeHocmu
B, a no kpusod I | 1;* = a Ha pucyHke A1.3 dnisi 8bibpaHHbIX 3Ha4YeHUl a ornpedesisiom KpamHoCcmb MOKO8:!

Ky=1g /g% (A1.5)

- [10 Xxapakmepucmuke UuckpobesonacHocmu 0nsi be3peakmusHoU yenu (npunoxeHue A, pucyHok A.1) 0nsa 3Ha4eHus E =
U,, Haxodam 3HaveHue moka | ;;

- 3Had |, u KpamHocmb MoKos, Haxodam 3HadeHue | ; 0ns kax0020 U3 8bIbpaHHbIX 3Ha4YeHul a ro gpopmyie
In* =1y /K4, (A1.6)
- onpedesnsam 3HaqyeHuUe sKkeusaneHmMHouU UHOykmueHocmu 01151 Kax0020 U3 8bIbpaHHbIX 3Ha4YeHull a no ghopmyrne:
L, =BL; (A1.7)

- ucriofib3ys XapakmepucmuKku UcKpobe3donacHocmu 0O UHOYKmugHoU uenu (npunoxeHue A, pucyHku A.7-A.10),
cmposam epaguku I, * = f(L . _.); moyka nepeceueHus epaguka c 3asucumocmsto | =1 (L) npu E=U _, pasHa moky | ;*;

- no kpusodi |y/1;* = a Ha pucyHke A1.3 Ona HalideHHbIx 3HadeHul | u |3* onpedensom OKOHYamesibHoe 3HadeHue
8€/1UYUHBI a.

Iyl

3 -

2 4 6 8 0 12 14 18 18 20 22 Ka

PucyHok A1.2 - 3asucumocmb mokos om K u K-a
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PucyHok A1.3 - 3asucumocms KpamHocmeu UHOyYKmugHocmel U MoKo8 0m 3HayYeHusi KoaghghuyueHma a

Haxodssm npou3seedeHue K-a u no pucyHky A1.2 onpedensiom KpamHOCMb MOKO8:
Ki=14/, (A1.8)
a criedosameribHO U UCKOMbIU 80CMIaMeHSIIOUUL MOK;
- cornpomusrieHUe oepaHu4dumernbHo20 pesucmopa R, Om, onpedesnsitom o chopmyrne
R=(E-K{Kgz/ 1) - RL, (A1.9)
20e Ry - akmusHoe cornpomusesieHue UHOYKmMueHo20 ariemeHma, Om;

- nosyyeHHoe 3HayeHue R, Om, nposepsitom o Aornycmumoll Hagpy3ke cmabunumpoHa

Riz (E/lqma) -Re- (A1.10)
A1.2.4 Pacuem conpomussieHuti Ry u R, Hesasucumo om 3Ha4eHUs UHOYKMUBHOCMU, BKITIOHeHHOU 6 UCKpooracHoul
uenu, nposodsim e credyrowem nopsioke (npu ycnosuu B = 1/K):

- onpedensaiom E, U, K;

cT’
- 10 Xxapakmepucmukam uckpobesonacHocmu onpedenisemcs uckpobesonacHbili mok |, npu E=U . ;

- onipedesigemcs conpomusrieHue R, Om, rno ¢gpopmyrne

Ry =U_ K /. (A1.11)

MaKCUMyM ebidernisieMol Ha Haegpy3ke mowHocmu obecne4dusaemcs npu
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Ry =R (K-1). (A1.12)

A1.2.4.1 Tlpu ekno4eHUU UHOYKMUBHbLIX ariemeHmos rocne BUC, paccyumaHHO20 rnpueedeHHbIM 8bilie Criocobom,

3HaYeHUs1 80CHIaMEHSIIOUWUX MOKOo8 onpedesisiom Mo xapakmepucmukam uckpobedonacHocmu Oriss cOOMeemcmeyruLux
HanpsKeHUs U UHOYKmMuUeHoCcmu.

A1.2.5 VckpobesonacHbili mok 6e3peakmusHol yenu rnpu 3adaHHbIX (8b16paHHbIX) 3Ha4eHUsIX R | u R, npu 8binonHeHuu
ycnosusi B = 1/K paccdyumbiearom e criedyrouwiem rnopsioke:

- onpedensitom 3HavyeHusi B u K;
- onpedesisiom 3Ha4eHuUe 8crioMoeamesibHO20 napamempa
X =(K-1) /K(1-B); (A1.13)

- no 3HayeHuto X (pucyHok A1.4 onpedensiom kpamHocmu mokos |, /I (3asucumocmpb 1) u HanpsikeHud U,/ E
(3asucumocms 2);

- 110 3Ha4eHuto E u kpamHocmu HanpsixeHul onpedensiom U ,;

- 110 xapakmepucmukam uckpobesonacHocmu (fpunoxeHue A, pucyHok A.1) onpedersniarom mok skeusaneHmHod uenu | |
npuE=Up;

- 110 KpamHoCmu MoOKo8 U 3HadeHuto | onpedenisom eocrnameHsarowul mok | e yenu BUC, deneHue komopoz20 Ha
KoaghgbuyueHm uckpobesonacHocmu K; daem uckpobe3onacHbIl mMox.

A1.2.5.1 [ina yenu, paccdumaHHOU makum o6pa3om, npu BKIHOHEHUU UHOYKMUBHbIX 3/1eMEHMO8 8 UCKPOOMacHY Uerb,
uckpobesonacHbIl MoK ymeHbwaemcs Ha 30% om paccyumaHHO20 He3agucUMO Om 8eUHUHbI UHOYKmMU8HOCMU.

Iyl U E

3,2 ’}r/

_ F,
3.0 1.0 r4
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4 o7 “
24 7
22 08
20d os )rf
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1.6 03
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fl

12 0.1 /‘
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PucyHok A1.4 - 3asucumocmu kpamHocmu mokos (1) u HanpsixeHud (2) om napamempa X = (K-1) /K(1-B)

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnektpoobopynoBaHune B3pbiBo3awmweHHoe. YacTe 11. VickpobesonacHasi anekTpuyeckas uensb i

FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

Crtpanuua 123

A1.3 AKmueu3sayusi ucrnbimamersbHbIX 83pPbI800IMNACHbIX cMmecell noebiwieHUeM OasrieHus!

B kadecmee ucnbimameribHbIX MO2ym UCMo/b308ambCcsi 8000POOHO-KUC/IOPOOHbIE CMECU, COCmMas KOmMopbIX ycmaHasnueaemcs 8 coomeemcmeuu ¢ mabnuyet A1.3.1. lpu
3MOM 8 crlydae Ucrosib308aHUs UCKPoobpa3syroweao mexaHusma | muna dasneHue cmecu 80 83pbieHOU Kamepe ycmaHaesnusarom 0,22 Mla, a 0na uckpoobpa3syrouwux mexaHusmos I/

u lll munos - 0,3 Mrla. NMapamempbl KOHMPObHbIX Yyenel ebibuparom e coomeemcmeauu ¢ 10.3 u npunoxeHuem b.

Tabnuuya A1.3.1

Ipynna unu nodepynna Bud ucrieimyemolti Cocmae 8000p0odHO-KUCTIOpodHOU cmecu, % o
anekmpoobopydosaHusi anekmpu4veckou yenu
Bodopod Kucniopod
/ Omuyeckas 87,56 12,5
NHOykmueHas
EmkocmHas 89,0 11,0
1A Omuyeckasi 84,0 16,0
WHAykmueHas
Emkocmmnas 87,0 13,0
1IB Omuyeckasi 80,0 20,0
NHOykmueHasi
EmrkocmHas 84,5 15,5
lic Omuyeckas 70,0 30,0
WHAykmueHas
Emkocmmnas 80,0 20,0
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A1.4 Memoduka onpedeneHusi MUHUMaJIbHO20 80CIM/IaMeHsIioW,e20 MOoKa (HanpsiKeHusl, 3Hepauu, MouwjHocmu)

A1.4.1 OnpedeneHue MUHUMaIbHO20 BOCIIaMEHSIIOUW,e20 MOoKa (HarnpsiKeHUs, 3Hepauu, MOWHOCMU) npou3eodsm C
MOMOWbIO  YCMaHOBOK Orsl Npo8edeHUss KOHMPOJIbHLIX UCMbIMaHull 37eKkmpuyYyeckux uenel Ha UCKpobe3onacHocmb,
yKasaHHbIX 6 ripusnoxeHue b no nodobHbiM memodukam. Huxe, 8 kadecmee rnipumepa, rnpugodsmcs Memoduku ornpedesneHus
MUHUMaJIbHO20 80CI/ITaMEHSIIOU,e20 MOoKa U MUHUMaIIbHO20 80CTI/TaMEHSIOULE20 HarpPsiXKeHUs.

1 OnpedeneHue MUHUMaJlIbHO20 80Cri/iaMeHAanuweeo mokKa

1.1 B uccnedyemoli uenu rnocmosiHHO20 UMU MepeMeHHO20 mokKa rpu 3adaHHOM [OCMOSHHOM HarnpsikeHuu (0ns
omuyeckol yenu) unu npu MOCMOSIHHOM HarpskKeHuu U uHOykmueHocmu (0nsi UHOyKmueHoU uenu) onpedesnsiom Mok,
8bI3bl8arouUll 80CMIaMEeHEHUEe CMEecU ¢ 8eposimHocmbio (2+ 5)- 10-1 (1-a mouka); 102+ 10-1 (2-9 mouyka) u 10-3+ 10-2 (3-1

mouyka).

1.2 [lo nony4yeHHbIM MPeM 3SKCrepuMeHmMaribHbIM MOYKaM 8 [IPSIMOYy20/1bHOU cucmeme KoopduHam C pPasHbIM
noeapucbmuyeckum macwmabom o ocu abeyucc u opOuHam cmposm 3asucumocms P=f(l). [lo ocu opOuHam omknadbiearom
roy4YeHHY0 8epOsIMHOCMb B8OCMIaMEeHeHUs], a Mo ocu abcyucc - coomeememeyrowuli eli mok. B cnyyae, koeda no mpem
moykaM nocmpoeHue npsamMoul NUHUU 3ampyOHEHO, 8 MPOMEXYMmKe MexX0y UMEWUMUCS Haxo0sm eule HEeCKOTbKO MOYeK
(00Hy, Os8e) mem xe crnocobom.

1.3 Mpsmyro nuHuto 3asucumocmu P=f(l) npodomkarom 0o nepeceyeHull ¢ ockro abcuyucc npu eeposimHocmu 10 . Tok,
coomeemcmeyouuli moyKe nepeceyeHus], MPUHUMaKm 8 Kayecmee MUHUMAasibHO20 80CIaMeHsIIoWezo.

1.4 [lna pac4yema eeposimHOCMU 80CIMIaMEHEHUS] 8 KaxOoU 3KcriepuMeHmarbHOU mo4yke OOMKHO Obimb MOSy4YeHO He
meHee 16-20 socnnameHeHull cMecu. BepossmHocmb eocrninameHeHuUs1 onpedesnsiiom rno ¢hopmyrne

P =m/n, (A1.14)
20e m - Kornu4yecmeo 8ocriiameHeHuUl cMecu;
n - obujee Konu4ecmao npou3eedeHHbIX UCKPEeHULU.
2 OnpederneHue MUHUMa IbHO20 80CIIaMEHSIIOUE20 HarpPsKeHUs.
2.1 B uccnedyemol uenu rnocmosiHHO20 UsU MepemMeHHO20 moka rnpu 3adaHHOM MOCMOSIHHOM 3Ha4eHuUU eMKocmu U

MOCMOSIHHOM  COMpomuesieHUU pa3psiOHo20 pe3ucmopa ycmaHaenauearm makue HarpsKeHUsi, Komopble 8bi3blearm
gocrniaMeHeHue cMmecu ¢ sepossmHocmsmu (2-5)- 10-1; 10-2+ 10-1 u 10-3+10-2 , aHa/ro02U4YHO MOMY, KaK 3mo yKa3aHo 8

1.1-1.3 Hacmoswe20 nNpuUIoXeHUs.

2.2 o nony4eHHbIM daHHbIM cmposim 3agucumocme P = f (U) aHanoau4Ho 1.2 Hacmosiweeo npunoxexus. Ho npu amom
o ocu abcyucc omknadbi8arom HarnpsiKeHUs.

2.3 To4ky mnepecedeHUsi MOMy4YeHHOU MpsiMol NUHUU ¢ ocbio abcuucc npu eeposmHocmu 10 -3 npuHumaom 3a

MUHUMasbHOe @ocriaMeHsiiouee HarnpshkeHue. Pacdyem eeposmHocmell npoeodsim aHanoauyHo 1.4 Hacmosiweao
MPUMOXeHUS.

2.4 lMpu onpedeneHuu eocrnIaMeHsWUX HarnpsXkeHul 6e3 OMKIIHEHUsT eMKOCmu Om UcCmoYHUKa 3apsida, MOK 8
3apsdHol yenu QormkeH bbimb He 6onee 2 MA. [lpu onpedenieHUU MUHUMAaIIbHO20 BO0CIIaMEeHSIoUWe20 Hanps)KeHUst ¢
OMKJTIHEHUEM eMKOCmMU om UCMOYHUKa 3apsida Heobxo0umo criedumb 3a meM, 4mobbl NMOOKIIHHEHUE 3apsKeHHOU eMKocmu
poucxodusio 8 MOMEHM Pa3oMKHYMO20 COCMOSIHUST KOHMAaKmoe UCKpoobpasyouweao MmexaHuama.

2.5 pacbuku nonyyaemsix 3asucumocmeti P=f(l) unu P=f(U), a makxe anekmpudeckue cxembl, Ucrosib3yembie Ons ux
rosy4eHus, rnokasaHbl Ha pucyHke A1.5.

Yeon HaknoHa npsamot P=f(l) unu P=f(U) k ocu abcuyucc ebi4ucrsom rno ¢popmyre
tg ¢ = (IgP, -1gP,)/ (19l -1gl,), (A1.15)

e0e Py, B - nony4yeHHble 8eposimHOCMU 80CI/1aMEHEHUS,
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I5, I, - coomeemcmeyrouue UM 80CrIaMeHsIIoWUe MOKU (HanpsiKxeHUs, 3Hepauu, MowHocmu), A.
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Tok, A, wnn HanpsokeHwe, B

1 - omnyeckas uenb; 2 - MHOYKTUBHaA Uenb; 3 - emKocTHas uenb 0e3 OTKNIYeHUs €eMKoCTU; 4 - eMKOCTHas uenb C
OTKITIO4EeHNEeM €eMKOCTU; Rper - Pe3ncTop Ana perynmpoBkM TOKa B Lenu; Rsap - Pe3nCcTop Ana 3apdaa €MKOCTU; Rpa.sp -

paspaaHbIi peanctop; MM - uckpoobpasytowmii MexaHuaM; / - BocnnameHsitowmin Tok; U - BocnnameHsiollee HanpshxeHne

PucyHOK A1.5 - Basucumocmu 8eposAmHocmu eocriziaMeHeHuUsA om 3HadyeHuUs 80CriaMeHArWea0 mokKa Usnu Harlips>xeHUus.
3ﬂ6KmpquCKU6 CXeMbl KOHMPOJbHbIX ueneu

A1.5 MMocmpoeHue xapakmepucmuk uckpobesonacHocmu

A1.5.1 Xapakmepucmuku uckpobe3donacHocmu cmposim, Kak fpasusio, 8 rMpsamMoy20sbHOU cucmeme koopOuHam ¢
noeapugmuydeckum macwmabom. MemoOuku ocmpoeHuUs xapakmepucmuk uckpobe3onacHocmu Ond  pasfuyHbIX
80CIIaMeHsIIoWUX napamMempos8 (mMokKa, HarnpspkeHUsi, MOWHOCMU U 3Hepauu) 371eKmpuYyecKkux uenel U 31eKmpuyecKux
pa3ps0oe noGobHbI. JKcrepuMeHmaribHbie MOYKU (80CrnamMeHsouue napamempsi) onpedensom, Hanpumep, Ons uyened ¢
uHdykmueHocmbto: 1, 10, 100 mkl; 1, 10, 100 mIH; 1, 10 " u m.d. unu ¢ emkocmeto 100, 1000, 10000, 100000 n®; 1, 10, 100
MK® u m.0.; ¢ pa3psadHbimu pesucmopamu: 1, 10, 100, 1000 Om u m.0. OdHaKo, npu HeobxodumMocmu 3KcriepuMeHmasibHbIe
moyku ebibuparom 8 coomeemcmeuu ¢ mpebosaHusiMu pewaemoli 3a0aqu. SHa4eHUs! HanpskeHUs MpuHUMarom ucxo0st u3
ydobcme ux darnbHeluwezo ucronb3osaHus. ObbiyHo amo 7,5; 15; 24; 30; 45; 70; 120 B.

A1.5.2 Ha pucyHkax A.7-A.10, A.20-A.22 u A1.6-A1.15 npusedeHbl 3asucuMOCMmU MUHUMasbHbIX 80CMIaMEHSIOULUX
mMoKo8 U HarnpsixeHul Ons ecex rnpedcmasumeribHbIX 83Pbi800NACcHbIX CMecell onmumasibHo20 cocmaea, Mosly4YeHHbIe C
noMoWbo YHUGUUUPOBaHHO20 LCKPOoobpa3syrweao mexaHuama (CM. rpunoxeHue b).

Xapakmepucmuku rpusedeHbl K 8eposimHocmu gocriiameHeHuss P = 10 -3,

ns onpedeneHuss no xapakmepucmukaMm UCKpobe3ornacHo20 3HadyeHUs moka (unu Opy2020 80CrIaMeHsIIouLe20
napamempa) Heobxo0umo 015 3adaHHbIX 3[IEKMPUYECKUX Mapamempos uernu onpedesnums MUHUMAaIbHbIU 80CrnaMeHsIrouul
mok (eocnnameHsirowull napamemp) 0Onsi 3ad0aHHOU 83pbl8O0ONacHol cMecu U 3amem pas3deniumb e20 Ha KoaghguyueHm
uckpobesonacHocmu, Hanpumep 1,5.

lMpu pacyeme ueneli nepemMeHHO20 moka Heobxo0UMO NMPUHUMaMb aMiaUumMyOHbIe 3Ha4YeHUs] MoKa U HarpsKeHUs.

A1.6 Memoduka onpedesieHUss onNMUMasibHO20 cocmaea cMecu, Haubosiee Jie2KO e8oOcCI/IaMeHsieMol
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anekmpuyeckumu paspsdamu (C)

A1.6.1 [Onsa onpedeneHus ucnonb3yom yKa3aHHyl0 8 rfpunoxeHuu b ycmaHoeky 0nsi npoeedeHuss KOHMPOIbHbIX
ucrbimaHull 35IeKmpuYecKux yernel Ha UcKpobe3onacHOCMb.

lNopsdok onpedenerus Cy credyrouwud.

lpedsapumenbHO MO peakyuu MOSIHO20 Cc20paHusi uccIedyemMoz20 eeuwjecmea orpedesisiom CmexuoMempuyecKul
cocmas cmecu. KoHuyeHmpayuro 2a3a unu rnapa 6 8o3dyxe, coomseemcmsyroulyto cmexHomempuyeckod (C . ), % obbemHble,

8blqucsisrom rno chopmyrie

C,, = 100A/(A+4,765), (A 1.16)

20e A, b - cmexuomempudeckue KoaghghulyueHmMbl peakuuu 20PeHUSI:
A - 4ucrio MosieKyn 20proyeao;
b - qucno monekyn kucriopoda, Heob6xo0umozo 0715 MOSTHO20 C20paHUsi 20PHYE20 8 8030yXe.

A1.6.2 B kOoHMpOosbHOU yernu MnocmosiHHO20 moka npu HanpsikeHuu 24 B u uHdykmueHocmu 0,1 H, ycmaHaenueaemcs
MOK, KOmOopbIU 8bI3bi8aem 80CrIaMeHeHUe CMecu CmMexuoMempu4ecKo20 cocmaesa ¢ eeposimHocmbio (3/5)-10-2.

A1.6.3 KoHuyeHmpauyusa cmecu uameHsiemcs 8 60bwyro unu meHbwyto cmopoHy om C_. (wae usmepeHus 1% - 5%
06bemMHbIx). [pu KaxOoM HOBOM 3HAYeHUU KOHUeHmpauuu ornpedesnsiom MoK, 6bI3bisarouwjull eocriaMeHeHue ¢
gepoamHocmbio (3+5)-10=. [lo nonyyeHHbIM 3Ha4YeHUsAM cmposam 3asucumocms | ,=f(C,), 20e |, - moK, ebi3bigarowjuti
gocriiameHeHue ¢ eeposamHocmsio (3+5)-10-2; C, - KoHUeHmpauus 2oprode2o 8 cMecu. Konudyecmseo modek (uccredyembix

KOHUeHmpayul) npuHuMarom makuMm, 49mobbl yKasaHHasi 3aeUCUMOCMb UMesia SI8HO  @bIPaXEHHbIT  MUHUMYM.
KoHueHmpauyutro, coomeemcemeayowiyo HauMeHbWeMy 3HayeHuro |, npuHumarom e kavecmee onmumarbsHol C,,.

A1.6.4 [llony4yeHHoe 3Ha4deHue ornmumasibHO20 cocmaea CMECU YMOYHSM C NoMouwlbio aHasioauyHolu A1.6.2 uenu ¢
uHdykmueHocmbto 0,01 H. [na Hee Haxo0s8m MOK, 8bi3bigaroujuli socrniameHeHue ¢ eepossmHocmeio (3 = 5) -10-2 cmecu

onmumarnbHo2o cocmasea (Cy), onpedeneHHol no A1.6.3. 3amem KoHUeHMpauyuto cMecu U3MEeHsom 6 6onbuwlyr unu
MeHbLWyto cmopoHy om Cy, u 0518 Kax0020 3Ha4eHUs! KoHUeHmpauul Haxodsam eocniaMeHsrowut mok npu eeposm+ocmu (3
= 5)-10-2 . Hucno moyek QomkHO bbimb He MeHee namu. [anbHelwyto 0b6pabomky pe3ysibmamos npoeodsim aHaio02u4yHo
A1.4.1 nodnyHkm 1.4. lllae koHueHmpauyuti 6 obriacmu C; 0osmkeH 6bimb, M0 803MOXHOCMU, MUHUMAIILHbBIM.

A1.6.5 3HaueHue C moxem OOMOMHUMEbHO YMOYHAMbBCA C MOMOWbLI0 KOHMPOsbHOU emkocmHol uyernu. [Ana C g

Haxodumcs HanpsixeHue (npu emkocmu yenu C = 0,3-0,5 Mk®), ebi3bigaroujee gocriiaMmeHeHue ¢ sepossmHocmeio (3 + 5) -10
-2, [anbHeltwul nopsdok uccnedosaHusi aHanoaudyeH A1.4.1, nodnyHkm 1.4. [10 nony4yeHHbIM 3Ha4eHUsIM cmpoumcs

3asucumocms |, = f(C).

A1.6.6 BeposmHocmb eocrinameHeHUs1 O Kaxool aKcriepumMeHmarsibHolU moyku ornpedenisiiom Kak yka3aHo 6 A1.4.1,
nodnyHkm 1.4.

Yucno eocninameHeHul 0ns KaxdooU akcriepumeHmarnbHOU modyku OO/MKHO 6bimb He MeHee 16. OnmumaribHble
KOHUeHmpayuu HeKomophbIx 2a308 USlU napoe 8 2a30napoeo3dyLWHbIX cMecsx rnpusedeHsl 8 mabnuye A1.3.2.

A1.7 Bbi6op uckpobe3onacHbix napamempoe u Memoduka ucnbimaHull uyenel nepeMeHHO20 moka ¢ Yacmomou
10-150 kI'y anekmpoo6opydosaHusi | cpynnbi

A1.7.1 Jonycmumbie uckpobe3oriacHble moKU ebibuparom o 2paguky 3agucumMocmu eocryiaMeHsiouea0 moka om
yacmomal (pucyHok A1.15).

A1.7.2 [dna cucmeMm, 8 KOmMOpbIX UMeem Mecmo rocriedosamesibHbIl Pe30HaHC, UMU Mmakol Pe30HaHC Moxem
B03HUKHYmMb 3a c4em eMKocmu rpucoeduHseMbiX ycmpolicms, rnpoesodos usnu kabenel, donycmumble UCKpobe3onacHble
moKuU rpu pe3oHaHce U emkocmu, 6onbweli pe3oHaHCHoU, ebibuparom no epagpuky (pucyHok A1.15), a npu emkocmu,
MeHbuwell pe30HaHCHOU, - C y4emoM 2paghuka CHUXEHUSI 80CINIaMEeHSIIOWEe20 MoKa OmHOCUMEsIbHO 80CM/IaMEHSIIOU,e20 mMoKa
npu pe3oHaHce om emkocmu (pucyHok A1.16). 3asucumocmu CHUXeHUSI 8OocrlaMeHsilowe20 moka cmposm Ons
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1ocmMosiHHbIX UHOYKmMueHocmel u Yacmom naparsnnesibHo npusedeHHOU Ha epaghuke 3agucumocmul.

A1.7.3 UcnbimaHus Ha uckpobe3onacHocmbs 8edym MmorbKO 8 MemaHo8030yuIHOU cMecu C nosbileHUemM moka e 1,5
pasa.
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Ucnbimarus ¢ npumeHeHuem boree rie2kogocnnameHsseMol ucrbimameribHol cmecu 00MycKaomcs npu ycriosuu, ecnu 0n1s 0aHHol yacmombl U napamempos yernu u3eecmeH
KoaghgpuyueHm nepexoda K makol cMecu.

A1.7.4 UcnbimaHus eedym Ha uckpoobpasyouem mexaHusme Ill muna.

A1.7.5 Cucmewmsbl, 8 KOMmMOPbIX MOXem uMemb Mecmo roeblWeHuUe mokKa 3a c4em pe3oHaHca, Ucribimbsigarom rpu pe3oHaHCce U CHUXXeHUU eMKocmu Huxxe pe3OHaHCHOl:I.

Tabnuuya A1.3.2

Ipynnbi 83pbiBOONAacHbIX lras unu nap OnmumarbHasi KOHUeHmpauusi
cmecel aoproqeezo (C,)*

/ MemaH 8,0% - 8,6%

) MemaH (npombiwineHHbIl) 8,0% - 8,6%
leHmaH 4,3% - 4,9%
Xnopucmeil amurn 6,7% - 7,7%
lekcaH, uzozekcaH 122 me/n
LuknozekcaH 143 me/n
Byman 4,2%
AuemoH 7,0%
Memunauemam 315 me/n (10,2%)
MemaHon 15,0% - 17,3%
GeHson 1568 me/n
AuemarnbOeaud 7,9% - 9,8%
lponaH 5,0% - 6,0%
H-lponuoskit cnupm 7,8% - 9,0%
Xnopucmablil 8UHUN 8,0% - 9,0%
Xnopucmablil amursneH 8,0% - 9,0%
L{uknonponaH 5,2% - 6,2%
L{uknoeekcuH 128 me/n

1IB SmurneH 7,8%
Husmunosblil agpup 5,5%
Okucb amurneHa 11,0%
Okuck nponuneHa 7,0%

] Bodopod 19,0% - 22,0%
AuemurneH 9,0%
Cepoyanepod 252 me/n
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| KameHHoy20/bHbIl 2a3

| 7,7%

* OcmaribHoe - 8030yX.
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A1.8 Xapakmepucmuku uckpobe3zonacHocmu
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PUC)/HOK A1.7 - Bagucumocmb MUHUMAaIIbHO20 80CMIaMEHSIIOWe20 HarpsXKeHus om eMKocmu yenu
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PucyHok A1.11 - 3agucumocmb MUHUMaIbHO20 80CI/IaMEHSIOU,e20 MOKa 0m AnumesibHOCMU 31IEKMpPUYEeCcKo20 paspsda u
UHOYKmMuUBHOCMU, ycmaHoegeHHoU 0o ycmpolicmea coKkpauwieHus dnumernbHoCmuU anekmpudeckux paspsoos (YCAP) ons

8000pPOOHO-8030YWIHOU cMecU
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PucyHok A1.12 - Bagucumocmb MUHUMasIbHO20 80criaMeHsouwe20 moka (E = 140 B) om dnumenbHocmu arnekmpu4yeckKo2o
pa3spsda u uHOykmueHocmu, ycmaHossneHHol 0o YC/LP dnsi 6000podHO-8030yWHOU cmecu
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Bpems f, mrc

1-3 - ungyktnBHocTb 104 MH, OC nctounmka 30, 45, 72 B cooTBETCTBEHHO; 4-6 - MHAYKTMBHOCTL 10 -3 H, 3AC ncTo4HMKa
45, 72, 140 B cOOTBETCTBEHHO; 7 - MHAYKTMBHOCTL 10-2 MH, 3C ncrouHmka 72 B

PucyHok A1.13 - 3agucumocmb MUHUMasIbHO20 80CI/IaMeHsIIoUW,e20 moka om OnumesibHOCMU 31eKmMpuUYecKo20 paspsida u
UHAykmueHocmu, ycmarosneHHou nocre YC/AP 0ns 60odopodHo-8030yWwHOU cMecu

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.10-2002 (M3K 60079-11:1999) OnekTpoobopynoBaHue B3pbiBo3alymLieHHoe. YacTtb 11. NckpobesonacHas Crtpanuua 134
anekTpuyeckas uenb i
FOCT om 29 Hosibpsi 2012 2. Ne 30852.10-2002

180

120

‘!,,“‘

SOCE.B
7=
[=]

o /

30
0

S,

107 1
MHayKTHBHOCTL L, MH
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PucyHok A1.15 - 3agucumocmb 80cCrnaMeHsIouLe20 moka om 4acmomal, UHOYKMUBHOCMU U HarpsKeHUs1 UCMOYHUKa Orst
MemaHo8030yWHOU cMecu

MpunoxeHune b
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(cnpaBoy4HOe)

WCKPOOBPAS3YIOLWUE MEXAHU3MbI ANA UCNbITAHUA ANEKTPUYECKUX LLENEN HA
MCKPOBE3OMNACHOCTb*

* B HacTosILLEM MPUITOXEHUUN NpUBEeAEHbI TpeboBaHMA K MCKPOOBPa3yoLLMM MeEXaHU3MaMm AN UCMbITaHUST ANEKTPUYECKMX
uenen Ha uckpobesonacHocTb B cootBeTCcTBUMM ¢ TOCT 30852.4

B.1 MeToabl UCNbITaHUA HA UCKPOBOE BOCMNIIaMeHeHue

B.1.1 MpuHUMN NpoBeAeHUA UCNbITaHUA

B.1.1.1 3nekTpuyeckylo Uenb MOOKMOYAT K KOHTaKTaM WCKPOOOpasylLero MexaHu3ma, KOTOpble HaxoAsaTcsl BO
B3pbIBHOW Kamepe, 3anofIHEHHOW NCMNbITaTeNbHOW B3PbIBOONACHOM CMeChto cornacHo 10.2.

B5.1.1.2 Tlpy wnCNONMb30BaHUN He aKTUBM3UPOBAHHOW MWCMNbITATENbLHOMW B3PbIBOOMACHOW CMecw, Ons obecneyeHust
Tpebyemoro koacpdmumMeHTa McKpobe3onacHOCTM No pasgeny 5, U3MEeHSIT napaMeTpbl 3MNEKTPUYECKON LEenu U NpoBOAAT
nchbiTaHWe C Lenblo onpedeneHns Koaudecmea 8ocriiaMeHeHuUl ucrbimamesibHOU 83pbi800NacHol cmecu npu 3adaHHOM
Kosu4yecmee yyumbl8aeMblX UCKPEeHUU KOHMaKmos UCKpoobpasyru,eeo MexaHu3ma.

lNpumeyaHue - Heobxodumo y4qumbigeamb 603MOXXHOe eJiusHuUe UHameUGHOCITIU u emMmkocmu UCKp006pa3yfomeeo
MexaHu3mMa, U3MEepPEeHHbIX Ha eco 8bIXOOHbLIX 3a)Xumax, a makxe I'I,OUCOGOUHumeI'IbeIX I'IPOGOOOG UCI'IbImyeMOlj
aniekmpuyeckol uenu Ha pesyribmamsbl ucribimaHul. QHepausi, Hakarnueaemasi 8 YKa3aHHbIX UHameUGHOCmFIX U eMKOCMmAiX,
8 [pouyecce ucribimaHus cyMmupyemcs cC 9Hepeued, ebifensirouwelics HenocpedcmeeHHo us UCI'IbIIleeMOlj ueriu 8
anekmpuyecKkul paapﬂd. lpu bonbuiux pa3mbiKaeMbIX MOKax Ullu HaripsXXeHUsax UCMOYHUKOS8 rnumaHusa 8 yKa3aHHbIX ebllie
UHameUGHOCITIFIX unu eMKocmsix coomeemcmeeHHO MOXem HakanaueambsCsi 3Hepaus, corlocmasumasi ¢ 3Hepaued,
HeobxodumouU On1s eocriiaMeHeHUs 83pbIBOONAcHOU cMecu, Ymo ucKkaxaem pe3yribmamabl ucnbimaHud.

b6.1.1.3 BHepausi, Hakannueaemasi UCKPOOOPa3yroUWUM MEXaHU3MOM U pUcoedUHUMEbHbIMU pog8odamu UCIbImyeMbIX
anekmpu4eckux yened, He dormkHa rpesbiwamb 20% eocrinameHsirouwel SHepauUu KOHMPOJbHOU arekmpuyveckol yernu Onsi
uHOyYKkmueHbIx uernel u 20% MuHUManbHOU gocrameHsiiowel sHepauu npedcmasumeribHOU 83pbigoornacHol cmecu Orst
eMKoCmHbIX uernedl.

B.1.2 Uckpoo6Gpasyrowmnn mexaHusm | Tuna
B.1.2.1 KoHcTpyKumsa

B5.1.2.1.1 WNckpoobpasywowmii mMexaHuam | Tuna COCTOUT M3 KOHTAKTHOrO YCTPOWCTBA, PaACMONOXEHHOrO B cocyde
B3PbIBHOM KaMepbl 06 beMoM He MeHee 250 cM3, 1 NpegHasHayeH AN Co3haHusi ANeKTPUYECKnX pa3psgos Npu 3aMblkaHUN U
pasMblkaHUW 3MNEKTPUYECKON Lenu B Cpefe UCMblTaTenbHOW B3pbiBOONAcHOM cMecu. KOoHCTpyKuus uckpoobpasyroLero
MexaHu3Ma W B3pbIBHOW Kamepbl npuBedeHa Ha pucyHke bB.4. KnHemaTunyeckasa cxema © OTAeNnbHble Aetanuv
nckpoobpasyroLLero MexaHuama npusefeHbl Ha pucyHkax b.1-b.3.

Mpumevanne - Ecnu He ykazaHo MHOe, JOMYCKM ONsi MexaHWYeCckux pasmepoB coctaenstoT +0,5%, a Ans HanpsbkeHns n
Toka +1%.

B5.1.2.1.2 OguH 13 KOHTaKTHbIX 3MEKTPOAOB NpeacTaBnseT cobon BpallalowMncs KagMMeBbIM OUCK C ABYMSA nasamu
(pycyHok B.2). [Opyron KOHTaKkTHbIN 3MEeKTPo4 COCTOMT M3 4YeThlipex BONbdpamoBbiX MpoBofiovyek AuameTpom 0,2 mwm,
3aKpenneHHbIX N0 OKPY>KHOCTN AnameTpom 50 MM Ha gepxaTerne M3 naTyHu Unm gpyroro noaxogswiero matepuvana, (PUCyHoK
B.3).

MpumeyaHus

1 ,D,I'Iﬂ OT/MBKM KaAMWEBBLIX KOHTAKTHbIX ANCKOB MOXHO MCMONb30BaTb KagMUN, I'IpI/IMeHFIeMbIﬁ Aana 3NeKTponoKpbITUA.

2 B mecTtax KpenneHuna BOJ'Ib(*)paMOBbIX NpOBOJIOYEK XKenaTesibHO HECKOJIbKO 3aKpyriAaTb Yrhbl epXaTend, YTOObI
npeaoxpaHnTb NMPOBOJIOYKM OT OCTPbIX KPOMOK.
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b5.1.2.1.3 KnHematunyeckass cxema umckpoobpasytollero mexaHmama npueegeHa Ha pucyHke bB.1. [epxatenb Bpaijator
TakMM 006pa3oM, YTOObI MPOBOSIOYKM CKOMb3UMM MO LUEPOXOBATOM MOBEPXHOCTU KagMueBOro aAwcka. PaccTosiHne mexay
aepxarenem npoBonoyek u anckom cocraenseT 10 mm. CeobogHasa gnvHa npososnoyek - 11 Mm. [poBonoYkM pacnpsamnsatoT
N ycTaHaBMnMBatloT NepneHanKynsipHO NOBEPXHOCTU AMCKA, KOrda OHWM HE KOHTaKTMPYHT ¢ HMM. [oarotoBka NpoBOSoOYeK Ans
npoBeneHns ncnoiTaHui npueeaeHa B 6.1.2.3.1.

b.1.2.1.4 Ocu Banos, BpalLaoLLMX ANCK U AepXKaTenNb NPOBOMOYEK, PACNoNoXeHbl Ha paccTositHum 31 MM gpyr oT Apyra u
3MNEKTPUYECKN U30NNPOBaHbI MeXAY COOOWM M OT LIOKONSi OCHOBaHUSI MexaHu3ama. ONeKTpUYecKuin ToK NoaBOAST U CHUMAKT
CKOMb3SALWUMM KOHTaKTaMu Ha Barax, KOTopble MNpUBOAST B ABWXEHME C MOMOLLbI TOKOHEMPOBOASALIMX LUECTEPEH C
COOTHOLLEeHneM 3yobeB 50:12.

b.1.2.1.5 [epxatenb npoBonoyek BpaljalT ¢ 4Yactoton 80 06/MMH AneKTpUYeckum aOBuraTenem, KOTopbid B cryvyae
HeobX04MMOCTM MOXET UMeTb peaykTop. Ouck BpalialoT MeafieHHee B NMPOTUBOMOSIOXKHOM HamnpaBneHun ¢ yactoton 19,2
06/MUH.

b.1.2.1.6 Ecnu He ncnonb3yoT cMcTeMy CBOOGOAHOM LIMPKYNALMN UCNbITAaTENbHOM B3PbIBOONACHOW CMEecK, TO Heobxoanmo
MCMonb30BaTh ra3oHeNpPoOHMLaeMble NOALNMHUKA B ONMOPHOM NAuTe.

B5.1.2.1.7 Ona peructpaumu 4yucna obGOpPOTOB Bana AepxaTens MpPOBOSIOYEK WUCMOMb3YT CYETYMK WMNU M3MepuTenb
BPEMEHWN [ANA OnpefeneHusi MNpoOOIKUTENBHOCTM UCMbITAHWIA, COOTBETCTBYIOLLEN 3adaHHOMY u4ucrly oOopoToB Bana
aepxarensi.

MpumeyaHwue - MNMocne BocnnaMeHeHNs1 B3pbIBOOMACHOW CMECU XenaTeflbHO aBTOMaTUYECKM OCTaHOBUTL ABUraTernb WUnm
No MeHbLUe Mepe cyeTyuk. [ns perucTpaumum BOCNaMeHeHNs B3pbIBOOMACHOW CMECHM MOXET, Harnpumep, UCMofb30BaThCs
OTO3NEMEHT UNKN gaTymK gaBnexHms (cMm. pucyHkun 6.5 n b.6).

b5.1.2.1.8 Cocyn B3pbIBHOM KaMepbl OOIMKEH BblAepKuBaTb B3pbiB AaBneHnem He meHee 1500 klla (15 6ap), ecnu He
npesycMoTpeH cobpoc AaBneHusl.

B5.1.2.1.9 EMKOCTb Ha 3a)KMMaX KOHTaKTHOrO YCTPOWCTBA UCKPOOOpasyoLwero MmexaHnama He gormkHa npesbiwatb 30 nd
Npu PasoMKHYTbIX KOHTaKTax, CONpOTMBIEHWE He OOMkHO npeBbiwatk 0,15 Om npu noctosiHHoM Toke 1 A n cobcTBeHHast
WHOYKTUBHOCTb HE J0SMKHA NpeBblwaTh 3 MKIH Npy 3aMKHYTbIX KOHTaKTax.

b.1.2.2 KannbpoBka nckpoobpasytoLero MexaHmama

b.1.2.2.1 YyBCTBUTENBHOCTL UCKPOOOpasyowero mexaHnama Heobxogumo nNpoBepsATb 40, BO BPEMS U MOCAE KaxXOon
cepum ucnbitadmn no 10.3 n 10.4.

b5.1.2.2.2 Ecnu 4yBCTBUTENbHOCTb MCKPOOOPa3yloLEro MexaHn3ma He COOTBETCTBYET ykasaHHou B B.1.2.2.1, ana ee
BOCCTaHOBIEHUS HEOOXOAMMO BbINOMHUTL CReayloLne OeRCTBUS:

a) NpoBepuTb NapaMeTpbl KOHTPOINBHOW 3NEKTPUYECKON Lienw;

6) NpoBepUTbL COCTaB MCMbITAaTENbHOWN B3pbIBOONACHOW CMECH;

B) OYMCTUTb BONb(pamMoBble NPOBONOYKN cornacHo b.1.2.3;

r) 3aMeHUTb BoNbdpamMoBble NPOBOMOYKM cornacHo 6.1.2.3;

) NOOKNIYNTb BbIXOAHbIE 3aXXMMbl MCKPOOBpasytoLero MexaHmama K uenu ¢ napametpamm L =95 MM, U=24 B, /=100
MA MOCTOSIHHOroO Toka (kak ykasaHo B 10.3) n caenatb He meHee 20000 obopoToB AepxaTens BonbdpamMoBbIX NPOBOSIOYEK B
aTMocdepe Bo3ayxa;

€) 3aMeHUTb KagMMEBbLIN ANCK U OTKannbpoBaTb MCKpOOOpa3syoLmii MexaHnam cornacHo 10.3.

b.1.2.3 NogroTtoBka 1 o4nCTKa BONbPaMOBbIX MPOBOSIOYEK

B.1.2.3.1 MNpwn pa3pe3aHun NPOBOSIOYKN PACLLENMISAIOTCS HA KOHLUAX Nocre OTHOCUTENbHO HEMPOAOIMKUTENBHOIO BPEMEHU
paboThbl.
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PeKOMeH,D,yeTCFI OAWH 13 cnenyrwmnx cnocoboB NOAroTOBKM BOJ'Ib(*)paMOBbIX ANEeKTPOoaoB K UCMbITaHUAM:

a) onnaBUTb KOHLIbI MPOBOSIOYKMA C MOMOLLBIO YCTPOWCTBA, NOKasaHHOro Ha pucyHkax B.7 u B.8, npu 3TOM Ha Kaxgoi
NpoBosoYke 06pasyeTcs WapwK, KOTOPbIA MOXHO NEerko yaanuTb LMNYMKamu.

[Mocne Takow NOAroToBKW, B CpeaHeM, OAHY M3 YeTblpeX KOHTaKTHbIX MPOBOMOYEK HYXXHO 3aMeHsiTb Tonbko nocne 50000
NCKPEHUM;

6) Hape3aTb NMPOBOJIOKY, HAaNpumMep C NOMOLLIbIO BbICOKOKa4€CTBEHHbIX HOXHULIL.

3atem NPOBOJIOYKMN YCTAHOBUTb B AepXaTelflb U BPY4YHYHO OYUCTUTb BCHO MOBEPXHOCTb MNPOBOJIOYEK, BKIHOYaA KOHLbI,
Ha)xga4yHomn 6ymar0171 knacca 0 unm sKBMBaneHTHbIM a6pa3MBHbIM MaTtepunanom.

MpumeyvanHus
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1 MNpu ounCTKe NPOBOSIoYEK HEOBXOANMO YBMpPaTb M3 NCKPOOBpa3ytoLero mexaHuaMa aepxartesib 3NeKTpoAoB.

2 TpeGoBaHus K pasmepy 3epeH HaxaadHoin Gymaru knacca 0 unu aKBrMBaneHTHoro abpasmeBHOro Matepuana, onpefeseHHble Npy NOMOLLM cuTa, NpuBeaeHbl B Tabnuue b.1.

Tabnuuab.1
KonuuyectBo 3epeH, NpoxogsLumx Yepes oTBepcTus Pa3mep oTBepcTus cuta, MKkM
cuta
MpoxoasT Bce 3epHa 106
3apepxmBaeTcs Ha cute He bonee 24% 75
3agepxmBaeTcs Ha cute He meHee 40% 53
MpoxoanT He Gonee 10% 45
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b.1.2.3.2 Ons ctabunusauum 4yBCTBUTENBHOCTM MCKPOOOpasyoLero MexaHunama BO BPEMSI UCMbITAHUWA XenaTenbHO
OYUCTUTL W BbINPSMUTL NMPOBOJSIOYKM HA PaBHOM pPacCTOSHUW. [1epuognMYHOCTb OYMCTKM 3aBUCUT OT CKOPOCTM, C KOTOPOW Ha
npoBosioyke 0bpasyTcs OTNOXEHUA. OTa CKOPOCTb 3aBUCUMT OT UCMbITyemol Lenu. [poBonoyka AomkHa ObiTb 3aMeHeHa,
€CINK ee KoHeL, pacLLeneH U1 NPoBOOYKY HEBO3MOXHO PacnpsMnTb.

B.1.2.4 YcTtaHoBKa HOBOro KagMMeBOro AncKa

UToGbl cTaGUnusnpoBaTb YyBCTBUTESILHOCTL MCKPOOOpAsyIoLLEro MexaHnama, pekoMeHayeTcs creaytolas npoueaypa
YCTaHOBKM HOBOrO KaAMMEBOro AucKa:

a) yCTaHOBUTL AMCK Ha MCKPOOBpasytoLLeM MexaHuame;

6) NOOKMIYMTL BbIXOOHbIE 32XUMbI MCKPOODOPAa3YOLEro MexaHnaMa K Lenu CO 3HaYeHUSIMU MHOYKTUBHOCTU - 95 MIH,
HanpsbkeHns - 24 B, noctosiHHoro Toka - 100 MA (kak ykasaHo B 10.3) 1 nponsBectn He meHee 20000 ob6opoToB aepxatens
NpoBOIIOYEK B aTMocepe BO3AyXa;

B) YCTaHOBUTb HOBbLIE MPOBOMOYKM, NMOATOTOBIEHHBIE U OYULLEHHbIE B COOTBETCTBUM C B.1.4, U NOAKMNOYMTL BbIXOAHbIE
3aXKMMbl MCKPOOOpasyloLLEero MexaHuaMa K HeanekTporiMTUYEeCKOMY KOHAEHCATopy eMKOCTbio 2 MK®P, 3apsbkaeMomy 4vepes
pe3nctop conpoTusneHmem 2 KOwm;

r) 3anoNHUTb COCyA B3PbIBHOW KaMepbl NpeacTaBUTENbHOM B3pbIBOONACHOW cMmeckto aAnsa nogrpynnbl A (nnv rpynns 1). B
cootBeTcTBMM ¢ 10.2 nogatb HanpsbkeHme 70 B noctosiHHoro toka (gns rpynnbl | - 95 B) Ha eMKOCTHyI0 Lenb 1M Bpawlatb
NckpoobpasyoLwmii MexaHn3M, MoKa He BOCMIaMEHUTCS B3pbiBoOMNacHasi cmecb wunuM He npousongetr 400 obopoTos
aepxatens nposonodek. Ecnvm BocnnameHeHWe KOHTPOSbHOW B3pbIBOOMACHOW CMECWU MPOM3OLUNO, TO MOcnefoBaTenbHO
CHWXaTb HanpskeHne Ha 5% u NOBTOpPATb ONUCaHHYl npoueaypy Ao Tex nop, noka 3a 400 obopoToB He Oyaer
BOCM/aMeHEHNs CMecw;

O) NOBTOpPUTb OENCTBUS MO MOANYHKTY r) Npu HanpskeHun 60 B noctosiHHoro Toka (ansa rpynnbl | - 80 B); ecnu
BOCM/aMeHEHUs He NPOUCXOANT, MOBTOPUTL AENCTBUS MO NOAMNYHKTY T);

€) NOBTOpUTb OENCTBUS MO MNOAMNYHKTY A4) npu HanpsbkeHun 50 B noctosHHoro toka (ans rpynnel | - 70 B); ecnu
BOCMaMeHEHUs He NPOUCXOANT, MOBTOPUTL AENCTBUS MO NOAMNYHKTY T).

Mpouenypy NOBTOPSITL 40 TEX MOP, NoKa He NMPoM3oMAET BOCMNIIaMEHEHNE NPeACTaBUTENBHOM B3pLIBOONACHOW CMecH Mno
NoAnyHKTY €).

b.1.2.5 O6nacTtb NnpUMeHeHNs1 NCKPOOBpasyoLLEero MexaHnama

b.1.2.5.1 Uckpoobpasywowmin mexaHmam | Tuna npegHasHadeH Ons UCMbITAHUS Ha MCKPOHE30MacHOCTb OMUYECKMX,
MPOCTbIX UHAYKTUBHBIX M €MKOCTHBIX Lenewn, a makxe Opyaux KOMOUHUPOBaHHbLIX uenel, 051 KOmopbIX OH 80Crpou38odum
Haubornee onacHble ycrosusi pa3pss0oobpa3osaHus, Co cneaylLwumy npegenbHbIMY NapaMmeTpamu:

a) ncnblTaTenbHbIN TOK - HE Bonee 3 A;

6) paboyee HanpsKeHUe UCrbimyeMbiX afekmpuyeckux yenel - He 6onee 1000 B;

B) 4NS1 UHOYKTUBHbLIX Lenew - UHOYKTUBHOCTL He G6ornee 1 H;

r) YacToTa ToKa B 9NEKTPUYECKMX Liensax - He bonee 1,5 MI'L.

MpumedaHue - Mpu NpoBeAeHUM UCTILITAHWI crieqyeT NPUHUMATh Mepbl, Ymobbl MOK 8 UHOYKMUBHLIX Uersix 80 epemMsi
3aMKHYMmoea0 COCMOSIHUSI KOHMaKmoes MpuHUMar yCmaHo8usWweecsi 3Ha4YeHuUe, a KOHOeHcamop 8 rnepuod pas3oMKHYMmMoeo
COCMOSIHUSI KOHMAaKMOo8 MOSTHOCMbHO 3apsiKasiCs.

b.1.2.5.2 Ecnu uckpoobpa3syrowuti mMexaHusm | muna npumeHsiom Ons ucnbimaduli ueneld ¢ napamempamu,
8bIX00AWUMU 3a yKa3aHHble 8 b.1.2.5.1 npederibi, HEO6XO0OUMO KOHMPOIUPOB8amb COXPaHeHUe e20 YyecmeumesibHoCmu U,
rpu Heobxodumocmu, NMpuHUMamsb crieyuarbHble Mepbi Ofisi ee 80CCMAaHOB/IEHUS UU yHema ee U3MEeHEHUs 8 pe3yfibmamax

ucrnbimaHud.

MpumeyvanHns
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1 Ecnu ucnbiTaTenbHbIi TOK npesblllaeT 3 A Harpes BOJ'Ibd)paMOBbIX NPOBOJIOYEK MOXET CTaTb AOMONHUTENLHON
NPUYNHON BOCNIAaMEHEHWS U MOBIUATb Ha pe3yrnbTaTbl UCMbITAHUN.

2 EMKOCTHbIE M WHOYKTUBHbIE LENnn CO 3Ha4YUTESIbHbIMW MNOCTOAHHbIMM BpeMEeHU MOXHO WCNbITbiBATb, Hanpuwmep,
YMeHblLlaa 4acToTy BpalleHUd MCKp006pa3yrou.|,ero MexaHn3ma. EMKOCTHbIe Lienn MOXHO WUCMNbITbIBATb, CHAB ABE WUNK TPU
NPOBOJIOYKN. I'IpM 3TOM Heobxoaumo Yy4nTbiBaTb, YTO CHWXXEHWE YaCTOThbl BpalleHUA MCKpOO6pa3nyLLI,eI'O MexaHn3mMa MoxeT
M3MEHUTb ero YyBCTBUTEITbHOCTb.

B.1.3 Uckpoobpasyrowuii mexaHusm Il muna
6.1.3.1 KoHcmpykuyus

6.13.1.1 Uckpoobpasyrowuti mexaHu3m Il muna (pucyHok b5.9) cocmoum u3 epawarouje2ocs Memarsnnu4yeckoeo Oucka, Ha
OKPY>XKHOCMU KOmopo20 pacriosioxeHbl 10 OUUHKOBAHHbIX CmarsibHbIX fpososiodek Ouamempom 0,4 mm. B kadyecmee
HernodsuXHo20 anekmpoda cryXum cmarsbHas nunodka monwuHol 0,25-0,3 mm ¢ ebicomoli 3yba 0,4-0,5 mm. CeoboOHas
OnuHa npoeosiodku cocmasnsem ~ 25 mm. [unodka Xecmko 3akperiieHa 8 08yX mo4YKax Ha crieyuanbHol ckobe.
PaccmosiHue mexdy moykamu 3akpensneHus cocmasnsem ~ 70 MM, paduyc 3akpyeneHus nunoyxku ~ 100 mm.

b5.1.3.1.2 [lpu nodcyeme 4ucna UCKpeHUl Kax00e KOHMaKmupogaHUe C MUIOYKOU y4umblearom Kak OOHO UCKPEHUe.
Hacmoma epauweHusi modsLUXKHbIX KOHMaKmoe okos1o 40-60 06/MUH.

b.1.3.2 Kanubposka uckpoobpasyrouie2o MexaHusma

6.1.3.2.1 YyecmeumernbHOCMb UCKpPOOBpa3syou,e2o0 MmexaHuama He0bxodumo rnposepsims 00, 80 8PEMS U rocsie Kaxool
cepuu ucrnibimarutino 10.3 u 10.4

b6.1.3.2.2 Hacmpoliky u npoeepky npasunbHocmu pabomsi uckpoobpasyrouwieco MexaHuama Il muna ocywecmensiom
rnocpedcmeoMm BKITIOHEHUST €20 8 KOHMPOIbHYHO SMIEKMPUYECKYH0 Uerb NOCMOSIHHO20 mokKa Yyepes Kaxobie 4000 3ambikaHul u
pasmbikaHull ucribimyemol uenu. Vickpoobpa3syowuli MexaHu3M CHUmMarom HacmpOeHHbIM MpasusibHo, ecriu poucxooum
socniaMeHeHue rnpedcmasumeribHOU (coomeemcmeyrouiell akmuguuposaHHOU UcrbimamesibHOU 83pbl800NacHoOU cMmecu)
83pbl8oonacHol cMecu ¢ 8eposimHocmbko He meHee 0,05.

6.1.3.2.3 lMapamempbi KoHMposnbHOU uenu Ors uckpoobpasyruieeo mexaHusma |l muna aHanocu4Hbl napamempam
KOHmMposibHoU yenu 0515 UcKpoobpasyrouw,e2o mexaHuama | muna, ykasaHHbiM 8 10.3.

6.1.3.3 Obnacmb npumeHeHUs UCKpPOobpasyrou,e2o MexaHuama

6.1.3.3.1 Uckpoobpasyrowuli mexaHusm Il muna npedHasHa4deH Orid ucrblimaHul Ha Uckpobe3onacHocmb UHOYKMUBHbIX
U eMKOCMHbIX 3/1eKmpuyeckux uerned, a makxe Opyaux KOMOUHUPOBaHHbIX yerel, ecsiu OH 80crpou3sooum Ons Hux
Hauboriee onacHble ycrosusi pa3psdoobpasosaHus. Vickpoobpasyrowul mexaHusm Il muna ucnonb3yrom 055 ucnbimaHus
anekmpudeckux uenel npu mokax 6onee 3 A, 20e He Mmoxem 6bimb ucrnonb3o8aH MmexaHuam | muna. lNapamempsbi
ucrisimyembix yenel O0MKHbI uMemb criedyroujue npedesibHble 3HaYeHUs:

a) ucrnbimamersibHbIl Mok - He 6onee 10 A;

6) paboyee HanpsixeHue - He 6onee 1000 B;

8) UHOyKkmugeHocmb uenu - He 6onee 1 H;

2) yacmoma moka - He 6onee 1,5 MI'y.

lMpumeyvaHus

1 Uckpoobpasyrowuli mexaHusm Il muna He umeem marbix cKopocmel pa3eedeHusi KOHmMakmos U He Moxem bbimb
ucrosib3o8aH 051 ucnbimaHuli Ha uckpobe3onacHocmb OMUYECKUX yened.

2 lMpu npoesedeHuu ucnsimaHuli cnedyem rnpuHUMams Mepbl, YmMobbl MOK 8 UHOYKMUBHbLIX UErsxX 80 8peMsi 3aMKHYmMozo
COCMOSHUSI KOHMAaKMo8 MpuHUMal ycmaHo8UBWEECS 3HayeHue, a KOHOeHcamop 8 Mepuod PasoMKHYMO20 COCMOSHUS
KOHMakKmosa rosIHoCMbio 3apsiKarics.
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6.1.3.3.2 Ecnu uckpoobpasyrowuli mexaHusm |l muna npumeHsrom Ons ucnbimaHul yernel C napamempamu,
8bIXx00aWUMU 3a yKa3aHHble 8 b5.1.3.3.1 npedesbl, HEO6X0OUMO KOHMPOUPOBamMb COXpaHeHUe e20 4YyecmeumesnbHoCmu U
rpu Heobxo0umocmu rnpPUHUMame crieyuasbHblie Mepbl O ee 80CCMAaHOBEHUS UnU y4ema ee U3MEHEHUS 8 pe3ysibmamax
ucrnbimaHud.

lMpumeyaHus

1 Ecnu ucnbimamernbHbIl MOK ripesbiuiaem 5 A, Hagpes KOHMaKkmos Moxem cmamb O0MosIHUMesbHOU npu4uHou
eocriiameHeHusi, 0enasi He00CMOBePHbLIMU Pe3yfibmambl UcrbimaHud.

2 EmMKocmHble u UdeKmUSHble yernu ¢ bonbWuMU MOCMOSHHbLIMU 8peMeHU MOXHO ucribimbigeamb memoodom YMeHbWeHUs
Yacmomsbl spawleHus uc;<poob'pa3y;ou4eeo mexaHu3ma. B CJ/iy4dae ucriosib3o8aHus UCKp006pa3yfou4eao mexaHu3ma Il muna
0na ucrnbimaHull eMKOCMHbIX yeneli AO/MKHO BbimMb UCKITHOHEHO MOCMOSHHOE COlPUKOCHOBEHUE HECKOJIbKUX IMp0o80oJiIoYEK C
OUCKOM rusbl. Hanpumep, donyCKaemc;l ycmaHasersriusamsp onpedeneHHoe YUCIIO NPO8OJIOHEK, 4mobbi npoucxoduna roJsiHas
3apﬂ6Ka eMKocmu 6 UuHmepsasnax Me)KQV omaoesibHbIMU cepusamu  UCKpP. I7pu OUEHKe eMKOCMHbIX uenel Kaxdoe
COlMPUKOCHOBeHUe poBOJI0OKU C OUCKOM nusbi peaucmpupyrom Kak 00HO UCKpeHue. /7,0U 3amom HeobxoOumo yqumeblieamsb, 4mo
CHU)>XeHuUe Yyacmomabl spaweHus UCKpOO6pa3yiOLL4620 MexaHu3ma Moxxem U3MeHUmb eco 4YyecmeumesibHOCMb.

B.1.4 Uckpoobpasyrowuli mexaHusm lll muna
6.1.4.1 KoHcmpykyus

b6.1.4.1.1 Uckpoobpasyrowuti mexaHusm Il muna (pucyHok B.10) cocmoum u3 deyx nap ponukos. Ponuku kaxdol napbi
npuxumaromcesi 0pye k Opyey HYacmoma epaujeHust eepxHeli napbl POIUKO8 8 Yemblpe pal3a MeHbWe 4acmombl 8pauleHus
HUXHeU napebl.

6.1.4.1.2 MeOdHyto nyxxeHyro npososioky duamempom 0,26 mm ¢ bapabaHa u eepxHel napbi POIUKO8 100arm Ha HUXHIOK
rnapy PposuKog 4epe3 CMEKISIHHYIO KOorbo4Ky, MpomMbieaeMyro 83pbleoornacHol cmechio. [lposorioka nocre ebixoda u3
KOMboYKU 3axeambigaemcs HUXHeU rapol posukos u, ecriedcmeue pa3Hocmu cKopocmel 8paujeHUsi 8EPXHUX U HUXHUX
pOIUKO8, pgemcsi 8 KOIbouKe.

b5.1.4.1.3 Uccnedyemyro uenb rnodKoHaom K HUXHeU U eepxHel nape porukos. 3ambikaHue uernu rpoucxodum eHe
KOI6O4YKU 8 MOMEHM COMPUKOCHOBEHUSI C HUXHeU napoll posukos. PasmbikaHue yenu rnpoucxodum 80 83pbig4amoli cMecu 8
MOMEHM pa3pblea rMpo8osIoKU 8 Koriboyke. CKopocmb pa3mbikaHUs KoHmakmos - om 0,2 do 3,0 m/c. Yacmoma uckpeHud - om
1 0o 30 pas e cekyHdy. lNpu ckopocmu pa3mbikaHuli KoHmakmos 0,6 M/c, speMsi 3aMKHYmo20 COCMOSIHUS yernu okoso 10 mc,
8peMsi pa3oOMKHYMOo20 COCMOSsIHUSA ueru - okosno 114 mc.

6.1.4.1.4 ConpomusneHue 08yx nap pOosIuUKo8 U 3axxamol Mexxdy HUMU rpo8osiokuU rneped ee paspbieom - He bonee 0,03
Owm. Pacxod 83pbleoonacHol cmecu peaynupytom om 2 0o 5 cm3 /c.

b.1.4.2 Kanubposka uckpoobpasyrouie2o MexaHusma

b6.1.4.2.1 YyecmeumernibHOCMb UCKPOObpa3syou,e2o MexaHuama Heobxo0umo rnposepsims 00, 80 8PEMS U riocrie Kaxool
cepuu ucrnisimaHut rno 10.3 u 10.4.

b5.1.4.2.2 Hacmpolky u nposepKy npasusnbHocmu pabomsi uckpoobpasyrouwieeo mexaHusma Il muna ocywecmensiom
nocpedcmeoMm BKITHOHEHUST €20 8 KOHMPOJIbHYIO SNIEKMPUYECKYHO U€Erb MOCMOSIHHO20 mokKa Yepes Kaxobie 4000 3ambikaHul u
pasmbikaHull ucribimyemol uenu. MexaHuam cHumarom HaCcmpOEHHbIM MPasusibHO, €Cru fpoucxodum eocriaMeHeHUe
npedcmasumernbHol (coomeemcmeyouwell akmugu3upo8aHHOU UcCrblmamesibHOU 83pbl800NacHOU CMecuU) 83pbl800NacHoOU
cmecu ¢ geposimHocmbio He meHee 0,05.

b5.1.4.2.3 NMapamempbl KOHMPOsbHOU uenu O UCKpoobpasyroweao mexaHusma Il muna aHanoeuyHbl napamempam
KOHmMposibHoU uenu 0r1si UCKpoobpasyrouweao mexaHuama | muna u npusedexsi 8 10.3.

b.1.4.3 Obnacmb npumMeHeHUs1 UCKpOoobpasyrou,e2o MmexaHuama
6.1.4.3.1 Uckpoobpasyrowuli mexaHuam Ill muna npedHasHa4yeH Onsi ucribimaHul Ha uckpobe3onacHoCmb UHOYKMUBHbLIX

aniekmpudeckux uerneu, a makxe Opyaux KOMOUHUPOBaHHbLIX uerel, ecriu OH socrpou3sodum Ons HUx Hauboree onacHble
ycrnosusi paspsidoobpasosaHusi. Mickpoobpa3syrowuli mexaHusm Il muna ucrnone3yrom O UCribimaHUsi S5IeKmpuYeckux yeneu
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npu mokax 6onee 10 A, 20e He moc2ym 6bimb UCMO/b308aHbI UCKpOObpasyouue mexaHusmel | u Il munos. MNapamempei
ucrisimyembix yenel O0MKHbI uMemb criedyrouue npedesibHble 3HaYeHUs:

a) KoMmMymupyembili MOK ucribimyemol anekmpuyeckol uenu He OosKeH Mnpeebiwams 3HayeHul, npu KOomopbIX
UHOYKMUBHOCMb UCKpPOOGpa3syroweao MexaHusMa U npucoeduHumerbHbIX Mpoeodoe HaduHaem oOKa3blieamb 6/lUsHUEe Ha
pesynbmamel ucnbimaHul;

6) paboyee HanpsixeHue - He 6onee 1000 B;
8) UHOyYKmugHocmb - He bonee 1 [H;

2) yacmoma moka - He 6onee 1,5 MI'y.
lMpumeyaHus

1 Uckpoobpasyrowuli mexaHuam Il muna He umeem Marsbix ckopocmel pa3gedeHuUss KOHMaKkmos u He mMoxem 6bimb
ucrosib3o8aH 051 ucrbimaHuli Ha uckpobe3onacHocmb OMUYECKUX yened.

2 lMpu npoeedeHuu ucnsimaHutli cnedyem rnpuHUMams Mepbl, YmMobbl MOK 8 UHOYKMUBHbIX UErsxX 80 8peMs 3aMKHYmMoz20o
COCMOSHUSI KOHMAaKmMo8 NMpUHUMaJsl yCmaHo8usWweecs: 3HaqyeHue.

5.1.4.3.2 Ecnu uckpoobpa3syrowuti mexaHusm Il muna npumeHsiom 0ns ucnbimaHuli uenet ¢ napamempamu,
8bIX00aWUMU 3a yKa3aHHble 8 b.1.4.3.1 npedesnibl, HEOO6X0OUMO KOHMPOUPOBamMb COXpaHeHUe e20 4YyecmeumesbHoCmu U
rpu Heobxo0umocmu nPUHUMame crieyuasbHblie Mepbl O ee 80CCMAaHOBIEHUS UU y4ema ee U3MEHEHUs 8 pe3ysibmamax
ucrnbimaHud.

lMpumeyarue - lNpu 6onbwux mMokax 6 ucrbimyeMmol Uernu, Hazpes KOHmMakmos Moxem cmamb OG0nosHUMeibHol
npu4uHol socrnameHeHusl, Oesniasi HEOOCMOBEPHbIMU Pe3yibmamal UcrbimaHud.
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PucyHok B.1 - KnunemaTtuyeckasa cxema nckpoobpasyoLlero mexaHuama | tuna
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PucyHok B.3 - [lepxatenb npoBOnoyek
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Crtpanuua 144
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1 - n3onupyroLlas nnactuHa; 2 - NoABo4 ToKa; 3 - N30NMPOBaHHbIN BONT; 4 - U30NTIMPOBAHHbLIV MOALINMHKK; 5 - BEIXOAHOE
OTBEpPCTUE ANis ra3a; 6 - LOKOMb OCHOBaHWS; 7 - BONbpamoBas NpoBosioyka; 8 - gepxarternb NpoBosioyek; 9 - 3aXXMMHOWN BUHT;
10 - HaXXUMHasa nnacTuHa; 117 - 3axuMm; 12 - kamepa; 13 - KaAMUEBbLIN KOHTAKTHbIN ANCK; 14 - pe3nHOBOE yNnoTHeHue; 15 -
BXOOHOE OTBepcTue ans rasa; 16 - wectepHs 50:12; 17 - nsonmpoBaHHasa mydTa; 78 - npUBOAHONM ABUraTENb C PEAYKTOPOM

PucyHok B.4 - Cxema B3pbIBHOM Kamepbl Ansi UCMbITaHWIA HA NCKpobe3onacHOCTb
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15
=10

1 - MeTanIMuyeckunii NopLUeHb; 2 - pe3nHoBas auadparma; 3 - NPY>KUHHbIA KOHTaKT

PucyHok B.4* - Cxema B3pbIBHOM Kamepbl Ans UCMbITaHWA Ha ckpobe3onacHOCTb

* Hymepauus cooTBeTCTBYET opurmHarny. - MNpuMedaHve nsrotosutens 6asbl AaHHbIX.

D R

\‘/Ic.q
A

S - BblkntovaTens; F - npegoxpanutens; Tp - TpaHcgopmaTtop; D - AMOAHbIN BINPSMUTENBHBIA MOCT; R - peanctop; M -
npuBoAHON ABuratens; 1 - curHanbHasi namna; 2 - 4aTyvk AaBrneHnst; 3 - yaepXMBatoLWuii KOHTaKT; 4 - pene; 5 - kHonka copoca

PI/IcyHOK b.6 - eﬂeKTpM‘-leCKaFI cxema aBToMaTU4eCKOW OCTaHOBKM pa60TbI B3pbIBHOM KaMepbl C MOMOLLbIO AaT4MKa AaBneHns
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1 - nogBoA NUTaHUS; 2 - MeaHbIn Bpycok; 3 - BonbdpamMoBas NPOBOSIoYKa; 4 - n3onupytoLLas nnactuHa

PucyHok B.7 - YCTponcTBO 4N NOArOTOBKM BOSIbhPaMOBbLIX MPOBOSIOYEK METOLOM OMNSiaBieHuns
MpumeyaHue - OnnaBneHHble LWapUKN CHATE LWMNYMKaMu

Tp 1
c | S— —
2
~220 B ;g E
40 Om
c | I |

Tp - TpaHcopmaTop ¢ nNroLaabpo NoNepeyHoro cedeHns cepaedHnka 19 cm 2; 1 - BonbdpamoBasi NPOBOMOYKa; 2 - MedHble
Opyckm

Pl/lcyHOK b.8 - an/IHLI,I/IﬂI/IaJ'IbHaFl ANeKkTpnyeckaa cxema yCTpOI?ICTBa noaroToBKu BOJ'Ib(bpaMOBbIX npoBOJIO4EK METOOAOM
onnaslieHnAa

75

1 - NOABWMXXHbBIN KOHTAKT; 2 - HEMNOABWXXHbBIA KOHTAKT; 3 - ANCK NOABWXHOIO KOHTaKTa; 4 - nnacTuHa HeENOABWXXHOIO KOHTaKTa; 5 -
erﬂe)KHbII;l ©onT NoaBMKHOIO KOHTaKTa; 6 - BpaLI.LaIOLI.I,VII7ICF| Ban NOABWXHOro KOHTaKTa; 7 - KpeneXxHada CTOWKa HEMOABWXHOIo
KOHTaKTa

PucyHok B.9 - KuHemamu4eckasi cxemMa Uckpoobpasyrouw,e2o mexaHuama Il muna
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1 - 6apabaH ¢ NPOBONOKON; 2 - NoAatoLLmMe POonuKK; 3 - AaTYMK B3pbIBa; 4 - B3pbIBHAsA kamepa; 5 - NpUHMMatoLLme ponuku; 6 -
NMPUEeMHUK A1 UCMONb30BaHHbIX NMPOBOIOYEK

PucyHok B.10 - KuHemamudeckasi cxema Uckpoobpa3syrowe2o mexaHuama Il muna

MpunoxeHne B
(cnpaBo4HOe)

NMPUMEPbLI MOHTAXA JNNEMEHTOB 3JIEKTPOOBOPY[JOBAHUA. USBMEPEHMUE NYTEN YTEYKK, 3A30POB
N PACCTOAHUUN PA3AENEHUA YEPE3 3ANTMBOYHbLIN KOMIMAYHA U TBEPAYIO U30NALUIO

B.1 Bnok UCKpPO3awnTbl Ha gnoaax ¢ NPpoBONTIOYHbLIMU BbiBOAAMU

R

He gonyckaeTca

a - anekTpuyeckas cxema; 6 - HABECHON MOHTaX; 8 - NeYaTHbI MOHTaX; V - LWYHTUPYOLWMIA gmon; R - TOKOrpaHUYNTENbHbIN
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pes3uncTop; e - k uckpobesonacHo Lenu (LUYHTUpYIoLLEeMY anieMeHTy); 1 - naHenb; 2 - NpoBoa; 3 - neyaTHbIN NPOBOAHWUK

PucyHok B.1 - [pumep 8binonHeHuUs brioka Uuckpo3aujumsl Ha duodax C rpo8osioYHbIMU 8bisodamu

B.2 Bnok nckposawmuTtbl Ha TUpUCTOpax

o,

_l_

a - anekTpu4yeckas cxema; 6 - HaBECHON MOHTaX; 8 - NeYaTHbIA MOHTaX; V - WyHTMpYyOWMn Tnpmnctop; R -
TOKOOrPaHMYNTENBHBIA PE3UCTOP; € - K MCKpobe3onacHom Lenu (LUyHTUpYylowemy anemenTy); 1 - naHens; 2 - npoBog; 3 -
nenecTok; 4 - ne4yaTHbIN NPOBOSHUK

PucyHok B.2 - [Npumep 8binonHeHuUs: brioka Uckpo3auwumsl Ha mupucmopax

B.3 MoHTaXx U3onsaLMOHHON TPYOKN
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1 - mecToO npucoegnHeHuUA npoeoaa; 2 - n3onauns nposoaa; 3 - nsonaunoHHas pr6|<a; 4 - MmecTa 3anofiHEHNA U30NALMOHHBIM
Krneem; 5 - ocHoBaHue LWTencenesHOro pasbemMma

PucyHok B.3 - lNpumep nocadku Ha Knel u3oasyuoHHOU mpybKu

B.4 N3mepeHune nyTen yTeuyku, 3a30pOB U PACCTOSAHMW paspeneHusi Yepe3 3aNMBOYHbIA KOMMNayHA U TBepAayl
nsonsuuio

B.4.1 3a3opbl 1 paccTosiHUS pasaeneHnsl Yepes kKomnayHa U TBEpAY0 U30NSLMIO

B.4.1.1 HanpspkeHue ona npoBegeHns OLEHKN AOMKHO BbITb onpeaeneHo B COOTBETCTBMM € 6.4.2.

B.4.1.2 3a3op paccmaTpuBaloT Kak cCaMoe KOPOTKOE pacCTosiHWE MO BO3AYXY Mexady ABYMS NpoBoaswmummn Yactamu. Ecnu
Mexay MNpOBOASLLMMM YacTAMU MMEeeTCs M3onupylollas AeTanb, Hanpumep Neperopofka, paccTosHMe M3MepsitoT BOOSb
NYHKTUPHbIX FIMHUIA, KaK Noka3aHo Ha pucyHke B.4.

B.4.1.3 Ecnu pacctosiHne wmexay TOKONPOBOAALMMM YacTaMM HabupaeTcda 4YaCTUYHO 3a30pOM M YACTUYHO
pasgenuTenbHbiM PacCTOSHUEM 4Yepe3 KoMnayHa W (Mnu) TBEpAyl W30MsiLMio, 3KBUBANEHTHbLIA 3a30p UMM paccTosiHue
pasgeneHns Yepes kKomnayHa MOXHO paccymTaTtb, Kak OMMCcCaHO HMKe, a MOSTyYEeHHYH0 BEMMYMHY 3aTEM CPaBHUTb C BENUYMHOWN

B COOTBETCTBYHOLLEM MYHKTE Tabnuubl 4.

Jonyctum, 4yTo Ha pucyHke B.5 A - aTo 3a30p, B - 3TO paccTosiHe pasdeneHusl Yepes 3anvBOYHbIA komnayHa, a C -
paccTosiHMe pasfenieHns Yepes TBepayto M3oNALMIo.

1 - NpoBOAHKK; 2 - 3a30p; 3 - neperopoaka

PucyHok B.4 - NIamepeHue 3a3opa

MNposogHrk

PucyHok B.5 - UlamepeHmne cnoXHbIX pacCTOSHNIA
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Ecnn A meHblue, 4Yem npmeegeHHoe 3Ha4eHue B Tabnuue 4, ana onpepeneHna 3KBMBaneHTHOro paccrtoAHunA pasfeneHna MOXHO MUCNOoJIb30BaTb OAHY M3 NMpuBeOEHHbIX HWXe
Tabnmuy ¢ KOS(*)(*)I/ILI,VIeHTaMM, Ha KOTOpble YMHOXaKT N3MepEHHbIEe BEJTMYUHDbI. I'Ile pacyeTax He y4uTbliBalOT 3a30pbl UK pasfgeneHna, MeHblle 1/3 COOTBETCTBYHOLMX 3HAYEHUI MO

Tabnuue 4.

PGSyJ'IbTaTbI pac4eToB No onpeaeneHno KaXxgoro aKkBMBareHTHOro pacCctoAHnA pasgeneHna Hy>KHO CIioXXnTb U CpaBHUTb C COOTBETCTBYHOLLMM 3Ha4Y€eHNUEM 13 Tabnuubl 4.

UTto6bl MCNonb3oBaTh NYHKT 2 (3NeKTpuyeckmii 3a3op) ua Tabnuubl 4, HEOH6XOOUMO YMHOXUTb N3MEPEHHbIE 3HAYEHMA Ha cregyowme KoadhnUMeHTbl U pe3ynbTaTbl CIIOXUTb:

BennynHa HanpshxeHust U<108 108 < Li=30B Uz 308
MyTn yTeuku, mm A 1 1 1
B 3 3 3
C 3 4 6
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UToBbl MCMonb3oBaTb CTPOKY 3 (paccTosiHMe pasgeneHust Yyepes 3anvMBOYHbIN KoMnayHa) vM3 Tabnuubl 4, HeoBXOAMMO YMHOXWUTbL U3MepeHHble 3Ha4YeHus Ha cregylouime
KO3 ULMEHTBI U pe3ynbTaTbl CIIOXKUT:

BenunuuHa HanpshkeHust Y108 10B<t/<308 Uz 308
MyTn yTeukun, Mm A 0,33 0,33 0,33
B 1 1 1
C 1,00 1,33 2,00
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UToBbl Mcnonb3oBaTb CTPOKy 4 (paccTosiHe —pasgeneHns 4Yepes TBepayl M3onaumio) u3 Tabnuubl 4, HEOBXOAMMO YMHOXWUTb M3MepeHHble 3Ha4YeHusl Ha criegytolime
KO3 ULMEHTBI U pe3ynbTaTbl CIIOXKUT:

BennynHa HanpsxeHust U=108 108 <t/ =308 U= 308
MyTn yTeukun, Mm A 0,33 0,33 0,33
B 1,00 0,75 0,55
C 1 1 1
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B.5 NyTn yteukun

B.5.1 HanpskeHne ons npoBefeHUs OLLEHKN JOSMKHO BbITb OnpeaeneHo B COOTBETCTBUM C 6.4.2.

B.5.2 [innHa nyTu yTeukn fosmkHa ObiTb M3aMepeHa BOOSb MOBEPXHOCTM U30NSALMN, Kak NOKa3aHO Ha pucyHke B.6.

B.5.3 Ecnun Ha NnOBepXHOCTUN N30MSILMM UMEIOTCSA BbIEMKU NN Gapbepbl (Neperopokiu), nokasaHHble Ha pucyHke B.6, To:
a) ONVHY NYTK YTEYKN M3MEPSIOT BOKPYT NoOOIN BbIEMKM Ha MOBEPXHOCTW, ECNU LUMPUHA BbIEMKU HE MEHEE 3 MM;

6) €CInn N30nAUnMoHHasa neperopoaka nnm 6apbep YCTaHOBJ1€HbI, HO HE BKIE€€eHbIl, ONTMHY NYTU YTEYKN NUSMEPAIOT nunbo Hag,
nnbo nog neperopogkon, B 3aBUCUMOCTU OT TOrO, Kakasi BeSivdnHa MeHbLUE;

B) ECNW Neperopofka, onncaHHas B NoanyHkTe 6), BKNeeHa, ANWHY NyTK yTeukn Bceraa u3aMepsiioT Hag neperopoakom.

1 - nognoxka; 2 - 6oposgka; 3 - 6apbep; 4 - knen

PucyHok B.6 - MlamepeHune gnvHbl NyTH yTeYKn

B.5.4 Ecnu gns cokpalleHust AnvHbl MNyTU YTEYKU MCMOMNb3YHT Nak, U NakoM MOKpbiTa TOMbKO YacTb MyTWU YTeYKW, Kak
nokasaHo Ha pucyHke B.7, ofLlyto 3KBMBANEHTHYK ANMHY MYTU YTEYKM CPaBHUBAKT C MyHKTOM 5 mnu 6 Tabnuubl 4 c
MCMoNb30BaHNEM CriefyIoLLEro pacyeTa: Ans CpaBHEHUs! C NyHKTOM 5 cnegyeT yMHOXMTb B Ha 1, a A - Ha 3, ons cpaBHeHUsI €
NyHKTOM 6 cnegyeT yMHOXUTb B Ha 0,33 n A Ha 1. Pe3ynbTtaTbl COXuUTb.

I'IlevleanlAe - Jlak moxeT NOKpbIBaTb UJTN HE NMOKPbIBATb NMPOBOAHUK.

T
C7222727772227777277

1 - nak; 2 - NpoBOAHMK; 3 - NOASIOXKA

PucyHok B.7 - 'amepeHue CnoXHbIX pacCTOsHUN

MpunoxeHune I'
(cnpaBo4HOe)

FrEPMETU3ALIUA

MpumeyaHne - PucyHkn 1 nokasbliBalOT HEKOTOpble BapuaHTbl MPUMEHEHUS repmeTusaumm KomnayHaom. PucyHok I2
nokasblBaeT Apyrue cnyvau npuMeHeHUsl repmMeTrka, Koraa He MCNosb3yT 00O0MOuKy.

.1 CuenneHue

I'Ipmmeanme - Bce BbICTynawuine mn3 cnod repMeTuka 4actum SJ'IeKTpI/I‘-IeCKOIZ uenn OOJXHbl ObITb 3aKpbITbl KOMNAayHOOM.
KOMFIayH,CI, AOJXeH nMeTb cueniyieHne ¢ 3TuMn NoBepxXHOCTAMU pasaena.

1.1 UckntoyeHne TpeboBaHMI K MyTsIM YTEYKM AMsl 3NIEMEHTOB, 3anUTbIX KOMMAyHAOM, OCHOBaHO Ha OTCYTCTBUU
BO3MOXHOCTU 3arpsisHeHus. BennunHa CUT (cpaBHUTENbHOrO MHAEKCA TPEKUHIOCTOMKOCTN) B CYLLUHOCTU SBIISIETCH OLEHKON
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CTeneHn 3arpAa3HeHus, Heobxoaumoro Ans Toro, 4Tobbl BbI3BaTb |'|p060|7| pa3geneHna mexany TokonpoBoaAlMMU aeTandaMu.
Ha ocHOBaHWM 3TOro MOXHO caenaTtb cnepywuwme gonyweHuna:

- €CInn BCe J3NeKTpuyeckme 4actm MU noasioXka NOJSIHOCTbHO 3aKpbITbl obonoykamMmm M HU OAdHa 4YacTb He BbIXOAUT 3a
npeagenbl 3ariMBkM KOMMNayHOOM, Torga HeT pucka 3arpAa3HeHna n noaTomy np060|71 OT 3arpA3HeHnsa HEBO3MOXEH;

- ecnu nobas YacTb Lenu, HanpuMep OrONEHHbIA MU U30NMPOBaHHbLIA NPOBOAHMK, 3NEMEHT UMM NOAMOXKA NneYaTHON
nnaTbl, BbIXOAAT 32 Npefernbl KoMnayHAa UM OH He MAOTHO MpUIIEraeT K rpaHule pasgena, To TaM MoxeT obpasoBaTbCs
3arpsi3HeHNe U BO3HUKHYTb NPOGOW.

.2 TemnepaTtypa

.2.1 Temnepatypa 3an1MBOYHOro KOMNayHAa AOIMKHA COOTBETCTBOBATL 6.4.4.

MpumeyvanHus
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1 Bce komnayHabl MMelT MakcMmarnbHylo TemnepaTypy, Mpy NPEeBbIEeHUM KOTOPOM OHU MOryT TepsTb UMM U3MEHSTb CBOM CBOWCTBA. TakMe M3MEHEHWs MOTyT Bbl3BaTb
obpasoBaHue TPeLLWH UMK HapyLleHWe CTPYKTYpbl KoMnayHaa v NoBneyb 3a coGor AOCTYN B3pbIBOOMNACHON CMecK K Gornee HarpeTbiM, YeM HapyXHasi, MOBEPXHOCTAM KoMnayHaa.

2 repMeTI/I3VIpOBaHHbIe KOMMOHEHTbI MOryT ObITb Gonee ropadmMmm mnm bonee xonogHbIMKW, YeM OHWU Obinu Gbl Ha OTKPbITOM BO34yXe, B 3aBUCUMMOCTMU OT TennonpoBOAHOCTU
KoMnayHaa.

i 2 3 3 4 5 1 2 3 5 4 3
AT N\ [/ N[ N[/
5/ s/
a) bes obonoukn ©0) Monasi obonoyka B) OTkpbITas obonouka r) Obonoyka ¢ KpbILLIKOW
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1 - cB0oGOgHasA NOBEPXHOCTb; 2 - repMeTM3aLmMs; NONOBUHA 3HaYeHMsA U3 NyHKTa 3 Tabnuubl 4 Npy MUHUMaNbHOM 3Ha4YeHUN 1
MM; 3 - KOMMOHEHT, repMeTUINPYIOLLUIA MaTepuan He JOMKEH NPOHMKATb; 4 - repMeTU3NPYOLWNIA MaTepuar, ToNwuHa He
3afaHa; 5 - MeTannmMyeckas Unn n3onsuMoHHas obonouka; Ans MeTannmyeckon obonoYkmn TOMLWMHY He yKasblBatoT, (CM. 6.4),
ONS M30MSILMOHHOM 0B0MOYKM TOSLLMHA U30NSALUMM JOIMKHA COOTBETCTBOBATL 3HAUYEHUIO NyHKTa 4 Tabnuubl 4.

PucyHok I".1 - MprMepbl repmMeTnsMpoBaHHbIX Y3r0B, COOTBETCTBYOLWNX 6.4.4. 1 6.7

>
P

MuHMManbHas TonwmHa 0o cBoboaHON NOBEPXHOCTH - 1 MM
a) MexaHunyeckas 3awmTa

7\

TonWwmMHY onpeaensioT No TeMnepaTtype BHELLUHel NoBepXHOCTH

0) Tepmuyeckasn 3awura

MpumeHaT TpeboBaHMs, COOTBETCTBYOLWME NYHKTY 3 Tabnuubl 4. MuHMManbHasa TonwuHa 4o cBOO6OAHOM NOBEPXHOCTY - 1
MM.

B) PazgeneHue uenen

MuvHumanbsHas ToniwmMHa 40 CBOOOLHOWM NOBEPXHOCTH - 1 MM
r) 3awwmTa npegoxpaHUTenen B UCKpobeszonacHomn uenu
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MwuHMManbHas TonwmHa 0o cBobogHOM NOBEPXHOCTU - 1 MM
A) NcknioyeHne NPOHMKHOBEHUA B3PbIBOONAacHOW cMecu

PucyHok I".2 - NprumeHeHne repmeTnsauumn 6e3 060noyku

YK 621.3.002.5-213.34:006.354 MKC 29.260.20 MOD

KntoyeBble  croBa:  anekTpoobopygoBaHve — B3pblBO3alMLEHHOE,  McKpobesonacHasi — anekTpudeckas  Lerb,
uckpobesonacHoe  anekTpoobopyaoBaHMe, CBSI3aHHOE  anekTpoobopyadoBaHMe, MNPOCTOe  3reKTpoobopyaoBaHue,
3NEKTPUYECKMI 3a30p, MyTb YTEYKM MO MOBEPXHOCTU W3OMSALUMOHHOrO MaTepuana, WCKpooOpasylLuin MexaHu3Mm,
nckpobesonacHbii TOK, kK03hPUUNEHT NCKpobesonacHoCcTH

ONEKTPOHHBIN TEKCT AOKYMEHTa
nogrotoeneH AO "Kogekc" n ceepeH no:
odmumansHoe nsgaHue

M.: CtaHgapTtuHdopwm, 2014
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