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MpeaucnoBue

Llenun, ocHOBHbIE NPUHLMMBI 1 MOPSAOK NpoBeAeHNs paboT Mo MeXrocyaapCTBEHHOW cTaHAapTusaLum
yctaHoBnenbl NOCT 1.0—92 «MexrocygapcteeHHan cuctema ctaHgapTusaumn. OCHOBHbIE MOMOXEHNS» Y
MOCT 1.2—2009 «MexrocygapcTBeHHasn cucteMa ctaHgapTusaumn. CtaHaapTel MeXrocyaapcTBeHHbIe, Npa-
BUIIA U pekoMeHAaLnn No MeXrocyaapCTBEHHON cTaHgapTisauny. Mpasuna paspaboTky, NPUHATUS, NnpuMme-
HeHUsl, OOHOBMNEHUS U OTMEHbI»

CBefeHuA o cTaHpapTe

1 NMOArOTOBJIEH ABTOHOMHOW HEKOMMEpPYECKOW HaLMoHanbHOW opraHusaumen «Ex-ctaHgapT»
(AHHO «Ex-ctanagapt»)

2 BHECEH ®epgeparnbHbiM areHTCTBOM MO TEXHMYECKOMY perynmpoBaHuio U Metpornorun (Pocctan-
Aapt) (TK 403)

3 MPUHAT MexrocynapcTBeHHbLIM COBETOM MO CTaHAapTU3aLM, MeTpororum u ceptudnkaumnm (NpoTo-
Kon oT 6 HosBps 2002 r. Ne 22)

3a NPUHATHE CTaHdapTa nporonocosanun:

KpaTKoe HanMeHoBaHune CTpaHbl KO,El CTpaHbI CoxpameHHoe HauMeHoBaHWe HaLUUOHANbHOIO opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 Mo CraHpapTMaLmn

ApmeHus AM MwuHakoHomukm Pecnybnuku Apmenus

Benapyck BY loccranpapt Pecny6nvku benapycb

KasaxcTtaH KZ locctanpapt Pecny6nvkn KasaxcraH

KbipreiacTaH KG KbipreiactangapT

MongoBsa MD MongoBa-Ctanpgapr

Pocewiickas degepauus RU Poccrangapt

TapKUKNCTaH TJ TapxukctaHaapT

4 Mpukasom PeagepanbHOrO areHTCTBa No TEXHUYECKOMY PerynnupoBaHuio U METposiorn ot 29 Hoa6pA
2012 r. Ne 1874-cT mexrocyaapcTBeHHbl cTaHaapT MNOCT 30852.20—2002 BBefieH B AeNCTBUE B KaveCTBe Ha-
unoHaneHoro craHgapta Poccuiickon ®eaepaunmn ¢ 15 chepans 2014 r.

5 Hactoswmin ctaHgapT cooTBeTcTBYeT TpeboBaHMsAM MexayHapoaHbix craHgapTtoe IEC 60079-7
Electrical apparatus for explosive gas atmospheres — Part 7: Increased safety «e» (3nektpoo6opyaosaHue
B3pbiBO3aLUMLLEeHHoe. YacTb 7. 3awuTa Buga «e») B YacTu TpeboBaHUiA Mo TPEKUHIY U30NALMOHHBIX MaTepua-
NoB, NYTAM YTEYKM 1 3neKTpudeckum 3asopam, IEC 60112:1979 Method of definition of comparative and proof
solid insulation tracking indexes in the moist environment (MeTop onpeaeneHns cpaBHUTENBHOMO U KOHTPOSb-
HOTO MHAEKCOB TPEKUHIOCTONKOCTU TBEPABIX 3MEKTPOU30NSALIMOHHBIX MaTepuarnoB BO BIIaXKHOW cpeae) B YacTu
METOOB UCMbITAHWUIA Ha TPEKUHIOCTOMUKOCTb.

CtaHaapT nogrotoBneH Ha ocHoBe npumeHeHus MOCT P 51330.20—99

6 BBE[JEH BINEPBbLIE

UHpopmayus 06 usMeHeHUsIX K HacmosiweMy cmaHdapmy rybruKkyemcs 8 eXXe200HOM UHGhOpMayUOH-
HOM yKa3zamerne «HayuoHanbHbie cmaHOapmbl», @ mekcm UsMeHeHUU U rornpaeoK — & eXXeMeCsiHHOM UHOop-
MaUyUuOHHOM yKazamerne «HayuoHanbHbie cmaHOapmbi». B criyyae nepecMmompa (3aMeHbl) Urnu OmMeHbl
Hacmosiujeeo cmaHOapma coomeemcemeyroujee ysedomrieHue 6ydem orybriuKo8aHo 8 exxeMecsiYHOM UHGOp-
MayUuoHHOM yKkazamerne «HayuoHansHbie cmaHdapmbly. Coomeememsytolas uHgopmauusi, ysedomieHue u
meKcmbl pasMmeljarmcesi makxe 8 UHGhopMayUoHHOU cucmeme obLyezo ronb308aHuUsi — Ha ouyualibHOM
calime ®edepailbHO20 ageHmemea 10 MEXHUYECKOMY pe_yruposaHUio U Memporioauu 8 cemu ViHmepHem

© CraHaapTuHdopm, 2013

B Poccuiickol degepauun HacTOALWMWK CTaHAapT He MOXET ObITb MOMHOCTLIO UMM YacTUYHO BOCMIPOU3BE-
[OeH, TUpaXnpoBaH M pacnpocTpaHeH B KadecTse odmumanbHoro nsaaHns 6es paspeleHns deagepanbHOro
areHTCTBa MO TEXHUYECKOMY PEerynmpoBaHuio U MeTponorim
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BBeneHue

HacTtosawumin cTaHngapT BXOAUT B KOMMMEKC MEXIOCyAapCTBEHHbIX CTaHAapTOB Ha B3pblBO3aALLMLLEHHOE U
pyaHU4HOe anekTpoobopynoBaHme, pa3paboTaHHbIX TeXHUYECKUM KOMUTETOM MNo cTaHgaptu3auuu TK 403
«OB6opynoBaHne And B3pbiBoonacHblX cpef (Ex-obopyaoBaHue)».

B vacTtn TpeboBaHUin kK TPEKMHIOCTOMKOCTW U onpeaerieHust NyTen yTeduek 1 afeKTpu4ecknx 3asopoB Ha-
CTOSILLNIA CTaHOapT COOTBETCTBYET MexayHapoaHomy ctaHaapTy IEC 60079-7 «3nekTpoobopyaoBaHme B3phbl-
BO3alWmWweHHoe. YacTb 7. 3awmTa Buga "e"», a B 4acTU MEeTOA4OB WUCMbITAHWA Ha TPEKUHIOCTOMKOCTb —
IEC 60112:1979 «MeToa onpeaeneHns CpaBHATENbLHOTO N KOHTPOSbHOMO MHAEKCOB TPEKUHIFOCTONKOCTN TBEp-
ObIX 3MeKTPON3oNALMOHHBIX MaTepuarnoB BO BMaXHON cpeae.

Mpu paspaboTke HacTosILLero cTaHAapTa 6biny yuTeHbl crieuuduyeckne yCroBus akcnyataunm pygHad-
HOrO anekTpoobopyaoBaHMS B MoA3eMHbIX BbipaboTkax wwaxT, 0bycnoBeHHble NOBbILEHHOW BAAXHOCTbIO,
TemnepaTypHbIMU PeXUMaMK, pexnmamm paboTel oTAENbHBLIX BUAOB 2MeKTpoobopyaoBaHus.
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M E XTOCVYAAPGCTUBEUHUHUB H# C TAHQAOAPT

AnekTpoobopyaoBaHMe pyaHMUYHoe
nsonauus, NYT YTEYKU U ANEKTPUHECKUE 3A30PbI
TexHU4eckue TpeGoBaHUA U MeTOALI UCNILITAHUNA

Mining electrical equipment. Insulation, leakage paths and electrical gaps.
Technical requirements and test methods

DaTta BBegenna — 2014—02—15

1 O6nacTb NpMMeHeHus

Hacrosiwnia ctangapT pacnpocTpaHsieTcsl Ha pyaHU4Hoe anekTpoobopyaoBaHue U ycTaHaBnuMBaeT Tex-
Hu4eckue TpeboBaHUs K TBEPALIM 3MeKTPOU3ONALMOHHEIM MaTtepyanaM — MnracTu4eckum Maccam (Tepmope-
aKTUMBHBIM W TEPMOMNMACTUYHBIM), TEPMOpPEeakTMBHbLIM CMOSlaM WM KOMMayHAaMm, CrouUCTbIM NnacTukam,
anekTpokepamuKe, crogsHeiM U ac6ecToBbIM MaTepunanam, K afeKT poM3osisiLMOHHBIM AeTansiM U C60pOYHbLIM
COEAVHEHUAM, K KOHCTPYKLMSIM 3MEKTPUYECKON N30MALMN, MPUMEHSIEMbIM B PYAHUYHOM 3nekTpoobopyaosa-
HWUK, npedHasHa4YeHHOM ANA NoA3eMHbIX BblpaboTOK LaxT, a Takke ycTaHaBnuBaeT TpeboBaHusi K NyTam
YTEUKM U 3reKTpUYeckum 3asopam, MeTo4aM UCTbITaHUS AreKTPUHECKON U3OSSILIUN.

CTaHOapT He pacnpoCcTpaHAeTCs Ha 2MeKTPOU3oNALMOHHBIE MaTepuyarbl, AeTanu n cbopoyHble eanHu-
Lbl, paboTatoLme B arpeccuBHbIX cpegax (B akkyMyrnsTOpHbIX batapesx, akkymynaTopax v T. n.), B cneuyans-
HbIX ycnoBusix (B obonoukax nog AasrneHneM, Bakyyme Unn anerase 1 T. N.), a Takke Ha 3NeKTPoUsonAaUNOHHbIE
maTepuansl, AeTann U c6opoYHble eauHULBl pyaHUYHOTO anekTpoobopyaoBaHusa, Ans KoToporo TpebosaHus
Mo U3OMALMK, MYTAM YTEUKA 1 SNIEKTPUYECKMM 3a30pam perfiameHTMpoBaHbl B ApYrnx ctaHaaptax (Hanpumep,
B CTaHgapTe Ha B3pbiBO3ALMTY Buaa € UNM B cTaHAapTe Ha B3pbiBO3aWMTy BuAa «uckpobesonacHas
anekTpuyeckas Lenb»).

TpeboBaHusA HacTosALLero cTaHaapTa ABNATCS 0bsizaTenbHbIMU.

2 HopmaTuBHbIe CCbINKN

B HacTosiem cTaHaapTe UCNONb30BaHbl CChINIKM Ha cnefylolmMe MeXrocyaapcTBEeHHble CTaHaapThl:

FOCT 4647—80 MnacTtmacckl. MeToa onpeaeneHus yaapHoi Baskoctu no Wapnu

FOCT 9359—80 Maccbl npeccoBoyHble kapbamuao- u MenamuHodopManeaervaHble. TexHudeckue
ycnosus

FOCT 10315—75 Martepuanbl anekTpousonauuoHHbIie TBepabie. Metoael onpedeneHunsi BNaroCToWKoc-
TW 1 BOAOCTONKOCTH

FOCT 10345.1—78 Martepuanel 3neKTponsonsuMoHHble TBepable. MeToa onpeaeneHnsi CTOMKOCTU K
AeNCTBUIO 3NEKTPUYECKON AYr Manoro Toka BbICOKOTO HanpsbkeHnst

FOCT 10345.2—78 Martepuanbl 31eKTpor3onsauvoHHble TBepable. MeToa onpeaeneHns CTOMKOCTU K
OEeNCTBUIO 3NEKTPUYECKOM AYTM NOCTOAHHOMO TOKA HU3KOIO HanpsbKeHUst

FOCT 14254—96 (MOK 60529—89) CreneHu 3awuthl, obecneunsaemMble obonoukamu (Kog IP)

FOCT 15150—69 MawwuHbl, npubopbl U Apyrue TexHudeckue usgenua. MicnonHeHus ansa pasnuyHbIX
KNUMaTU4ecknx panoHoB. Kateropun, ycnosus skcnyatauumn, XxpaHeH!sl U TPaHCNopTUPOBaHUS B YacTh BO3-
AEeNCTBUA KNUMaTUYECKNX hakToOpoB BHELLHEN cpefbl

Uspanune opuunansHoe
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FOCT 15963—79 Wsgenusa anekTpotexHuueckue Ana pauoHoB ¢ TpoNUYeckum knumatom. O6ume Tex-
Hu4yeckue TpeboBaHUs U MeToAbl UCTIBITaHUA

FOCT 16962.1—89 (MOK 68-2-1—74) WUsgenua anekTpoTexHudeckne. MeToabl UCNbITaHUIA Ha YCTONYU-
BOCTb K KNMMaTU4YECKUM BHELLUHUM BO3EeNCTBYOLNM chakTopam

FOCT 21341—75 lMnactmacckl n 360HUT. MeTog onpeaeneHns TennocToikocTy no MapTteHcy

FOCT 27473—87 Martepuarnbl anekTpousonaunoHHble Teepable. MeToa onpeaeneHnst cpaBHUTENIbHOTO
U KOHTPOIbHOIO MHAEKCOB TPEKUHIOCTOMKOCTU BO BNaXHOW cpeae

I pwnm™medaHune— lpu nons308aHuu Hacmoswum cmaHlapmom yenecoobpasHo rposepums Aelicmeue cCbi-
JI04HBIX cMaHAapmoe 8 UHGhOPMaUUOHHOI cucmeme obuezo nonb30eaHuss — Ha oguyuansHom caiime ®edeparnbHo20
azeHmcemea 1o MexHU4YeCKoOMy pe2ynupoeaHuio U Memporsnoauu 8 cemu VMiHmepHem unu o exe200H0 u30aeaeMOMy UH-
¢popmayuoHHOMY yKaszamerio «HayuonansHbie cman0apmel», KOMOPbIl onybuKo8aH no cocmosiHUI0 Ha 1 SH8apsi MeKy-
weea0 200a, U 110 COOMEemCcmayioUUM 8bITyCKaM eXeMecaYHO usdasaemMoz0 UHGHOPMAaUUOHHOZ0 yKazamers 3a mekyuull
200. Ecnu cceinoynsili cmaHO0apm 3aMeHeH (USMEHEH), Mo npu fonb308aHUU Hacmoswium cmaHdapmom criedyem pyKo-
800cMe08ambCsl 3aMeHAIOWUM (U3MeHeHHbIM) cmaHOapmom. Ecnu cobinodHbili cmardapm ommereH 663 3aMeHbl, Mo f10-
JIOKeHuUe, 8 KOmopoM 0aHa CChIfIKa Ha Hez20, NMPUMEeHAemcs 8 Yacmu, He 3ampaausaroweli amy CCbIKy.

3 OnpepneneHun

B HacTosLeM cTaHAapTe NPUMEHSIIOT criedytowmne TEPMUHBI C COOTBETCTRYIOLIMMU ONpeaeneHUsIMA.

3.1 nyTb yTeuku: Kpartyainiuee pacctosiHUe NO NOBEPXHOCTU INEKTPOUSONSILIMOHHOTO MaTepuana Mex-
Ay TokoBeAyLUMUW YacTAMU pasHOro NnoTeHumnana unu Mexay TokoBeayLen U 3a3eMeHHON YacTbio INeKTpo-
o6opyaoBaHua.

3.2 anekTpuueckuit 3a3op: Kparuaiillee pacctosHue No BO3AyXYy Mexay HeM3onMpoBaHHLIMU TOKOBe-
AYLMMW YacTAMK Pa3HOro NoTeHLUMana unmM Mexay HeumsonnMpoBaHHOW TOKOBeayLLEH U 3a3eMIIeHHbIMU YacTsi-
MU 3nekTpoobopyaoBaHua.

3.3 TpekuHr: MocnegosarenbHoe obpasoBaHne TOKONPOBOAALLMX MOCTUKOB, KOTOpble (hopmupytoTcs
Ha NOBEPXHOCTU TBEPAOrO 3NEeKTPOU3OMALMOHHOIO MaTepuana BCNeacTBUE COBMECTHOMO AEACTBUS dMNEeKTpu-
YeCcKOro HarnpsbKeHUst U Hanu4us 3arpsisHeHUn Ha ero NOBEPXHOCTHU.

3.4 anekTpuyeckas sposus: VsHalmBaHWe USONALMOHHOIO MaTepuana noa AeCTBUEM 3neKTpUYec-
KUX paspsaos.

3.5 cpaBHUTENbHbIN UHAEKC TpekuHroctonkocTu (CUT): YUncneHHoe 3Ha4YeHUe MakCUMarbHOTO Ha-
MPs>KeHUs B BombTax, Npu KOTOPOM MaTtepuan BblaepksaeT Bo3aencTeue 50 kanenb anekTponuta 6e3 obpa-
30BaHUs TPEKWHra.

MpwumedyaHne— Kaxagoe 3Ha4eHve ncnbiTatenbHoro Hanpsbkennst u CUT gonxHo 6eiTe kpaTHO 25.

3.6 KOHTpONbHbIN MHAEKC TpeknHrocTonkocTn (KUT): YncneHHoe 3HaYeHWe KOHTPOMLHOrO Hanps-
XKeHWs B BoMbTax, Npy KOTOPOM MaTepuan BbiaepxuaeT BosgelicTame 50 kanenb anekTponuta 6e3 obpasosa-
HUSI TPEKWHra.

3.7 cBoGoAHbIN AocTyn NapoBo3AyLWHON cpeabl: [ocTyn napoBo3ayLwHOW cpedbl U3 UCTbITaTeNb-
HOW Kamepbl BO BHYTpb 060nouku ucnbitTyemoro obpasla 6e3 NpuHyaAnMTENbHOro HarHeTaHus.

4 TexHuueckue TpeboBaHUs

4.1 PygHu4yHoe anekTpoobopydoBaHne MOXET UMETb ABa YPOBHS M3onaumMm — 1 unu 2.

OnekTpoobopyaoBaHue ¢ nsonaumeit ypoBHs 1 4omkHo BbITb paccunTaHo Ans paboTbl NPy OTHOCUTENb-
HOW BMaXXHOCTM OKpyXatoLwel cpeapl (98 + 2) % (c koHAeHcauuel Bnaru) npun temnepatype (35 = 2) °C n cooT-
BeTCTBOBATL TpeboBaHMsAM HacTosALero ctaHgapTa.

OnekTpoobopygoBaHue ¢ n3onsaunein yposHs 2 4oSKHO BbITb paccunTaHo Ans paboTel NPy OTHOCUTESb-
HOW BNaXKHOCTU OKpyxatoLwen cpeapl (98 + 2) % npu Temnepatype (25 + 2) °C 1 cooTBeTCTBOBaTL TpeboBa-
HUSAM CTaHOAPTOB Ha U30NALMIO N3aenniA obLuero HasHaveHusl.

OnekTpoobopyaoBaHue, npeaHasHavyeHHoe AN paboTbl B YroNbHbBIX WaxTax, 4OMKHO UMETb YPOBEHb
nsonauun 1.

4.2 TpeGoBaHUA K 3NEKTPOUIONALMOHHBLIM MaTepuanam

4.2.1 3OneKkTpoU3oNAUMOHHbIE MaTepuarnbl, MPUMeHAeMble AN W3roTOBMEeHWA AeTanen pyaHU4YHOro
3neKkTpoobopyacBaHMS, NO TPEKMHIOCTONKOCTM OOMKHBI COOTBETCTBOBATb OAHOM U3 rpymnm, yKasaHHbIX B Tab-
nuue 1.

2
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Ta6nunua 1— ConpoTuBneHne TPEKMHIY M3ONALMOHHBIX MaTepuanos

Fpynna CUT UcnbiTatensHoe KonuuectBo kanens,
TPEKUHTOCTONKOCTU HanpsxeHnue, B He MeHee
a — 600 100
6 500 500 50
8 375 375 50
2 175 175 50

B tabnuue 1 npuseaeHa knaccudunkauma aneKTpomsonauMoHHeIX matepnanos no CUT, onpegensiemomy
cornacHo MOCT 27473. HeopraHuyeckue U3onauuoHHble Matepuansl, HanpuMep CTeKro 1 kepamuka, He nog-
BepraloTca TPeKuHry, noaToMy ux sHadyeHna CUT moryT He onpeaenatbca. OHN YCNOBHO OTHECEeHbI K rpynne a.

MpumepHana knaccuuKaLmsa U3oNALMOHHBIX MaTepuanos Mo rpynnam TPEKUHFOCTOMKOCTU NpuBedeHa B
npunoxeHun A.

He ponyckaeTca NpUMeHeHUe rMrpoCKONUYHBIX AUSNEKTPUKOB, UMEIoWNUX BRaronormoleHne 3a 24 y
(FOCT 10315) 6onee 2 % (wu1dep, Mpamop, ApeBecuHa 1 T. Nn.).

4.2.2 3OneKTpov3onsALMOHHLIE MaTepuanbl 4 AeTanen, kotopble B npouecce paboTbl anekTpoobopy-
AOBaHWA MOryT noAseprarbCcs BO3AENCTBUIO Ay NepeMEHHOro Toka, A0MKHbBI UMETb AYrOCTOMKOCTb B COOT-
BeTcTBUM ¢ FTOCT 10345.1.

[ yrocToNKOCTb 3NeKTPOU3ONSILMOHHBLIX MaTtepuanos Ans AeTtanei, NoasepXXeHHbIX B npolecce paboTbl
BO3AENCTBUIO Ay MOCTOSIHHOTO TOKa, AorkHa oTBevatb TpebosaHuam MOCT 10345.2.

4.2.3 MexaHunuyeckne xapakTepUCTUKN TBepAbIX AMEeKTPOU3ONSALMOHHBLIX MaTepraros, BMSIIOLLUX Ha UX
byHKUMOHArBbHBIE CBOMCTBA, HAanNpuMep NPOYHOCTb U TBEPAOCTb, AOMKHBI rapaHTUpoBarh Ux paboTtocnocob-
HOCTb:

a) npuTemnepartype He MeHee YeM Ha 20 °C BbILLEe MaKcUMarbHOM TeMnepaTypsbl, 4OCTUraeMOMn Npu Ho-
MUHaNbHOM pexunmMe paboTel, HO He MeHee 80 °C, unu

6) Ons M3onNMpoBaHHbIX OBMOTOK ANA BHYTPEHHEN NPoBoAKU U Ans kabenei, cTauMoHapHo noacoeaun-
HEeHHBIX K anekTpoobopyaoBaHulo, — npu MakcumarbHOM TemrnepaTtype, BO3HWKaoLWen B HOMUHaNbHOM pe-
Xume paboTbl.

YnapHas BAskocTk no FOCT 4647 gomkHa 6biTh, KIDK/M2, He MeHee, ANs MaTepuarnos:

SKEePAMMMECKMX . . . . . . . o e e e e e e e e e e e e .3
- MacTUYECKMX Mace, CrIOUCTLIX NNacTUKOB, MUTLIX CMOM U KoMnayHaos . . . . 4
- U3OMAUMOHHbBIX ANS U3rOTOBMEHUA coeuHUTENeN SNeKTpUYeckux. . . . . . . 7

JeTtanu ns cnoncTbiX NNacTUKOB AOMKHbBI MOKPLIBATLCA HEMUIPOCKOMUYHBLIM 1aKOM C XOPOLIUMN aaresn-
OHHBIMW CBOWCTBaMW.

Jetann u3 crioncTbiX NIacTUKOB He OMycKaeTcs nogsepraTte MexaHUYeckon Harpyske, Bbl3biBatoLel
paccnoeHue matepuana.

TennocTolkocTb Nnactmace no MapteHey (FTOCT 21341) aornxkHa 6bITb He MeHee Yem Ha 20 °C BblLLe KX
HanbonbLen paboyel TeMnepaTypsl.

4.2.4 N30nsIUMOHHbIE YacTuW, N3rOTOBIEHHbIE M3 MNACTMaCChl UMM NNACTUH, B KOTOPLIX MOMHOCTLIO UM
YacTUYHO yaaneH NoBepXHOCTHBIA CNOW, AOMKHBI MOKPLIBATLCA U3ONSALUOHHBIM NaKoOM, UMEIOLLUM 3HaYeHne
CUT He Huxe, Yem NepBoHavasbHbIV Crioi. 3To TpeboBaHWe He pacnpocTpaHseTca Ha MaTepuarbl, y KOTOPbIX
CHATWE NMOBEPXHOCTHOrO CMOsi He OKAa3blBAET BMUSAHUA Ha 3HaveHne CUT mnnum Tpebyemble 3HavyeHus nyten
yTeukn obecneynBaloTcst ApYruMm YacTiMU, He NOABEMKEHHBIMU TakoMy BO3AENCTBUIO.

4.2.5 [etanu, U3roTOBMNeHHbIE NMNTLEM NOA AaBreHneM, rnocne nasnedeHns 13 oopmbl 4OMHKHbI CoXpa-
HSITb MOBEPXHOCTHYIO MMEHKY, MO KOTOPON NPOXOAUT NyTb yTeuku, 6e3 nospexaeHuin. B cnyyae HapylueHums
NNeHKN AOMKHO BeINONHATLCA TpeboBaHue 4.2.4.

4.2.6 [onyckaetcsi NpUMeHeHWe aneMeHTOB anekTpoobopydoBaHus obLero HasHadveHus (aetane,
cBOopPOYHEIX ednHNL, BroKoB M YacTelr) Npu pasMeLleHnn 1x B kopnycax (06onoukax), UMeroLmnx 3awnuTy oT
BHELWHWX BO3AENCTBUIA He Hke IP54, 1 cobnogeHn ogHoro U3 cregyownx YCnoBuii:

a) anekTpu4eckas U3oNAUUA BCTpauBaeMbIX 3MIEMEHTOB SIBMAETCS TPEKUMHrOCTOMKOW cornacHo 4.2.1
(6e3 yueta TpeboBaHUI K NYTAM yTeUKN);

6) BcTpauBaemble ogHOdasHble 3NEMEHTHI pa3MeLLaloTCa Ha U3OMALMOHHBIX NaHensx, nnarax, nog-
cTaBKax W T. N., oTBeYawwux TpebosaHuam 4.2—4.3.
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[na pyaHW4Horo HopManbHOro anekTpoobopyaoBaHUA AonyckaeTca NPpUMeHeHUe aneMeHToB obLero
HasHayeHUs1 B TPONUYECKOM UcnofiHeHun 6es cobniogeHus TpeboBaHUi, U3NOXEHHBIX B HACTOALLEM NYHKTE.

4.2.7 [OonyckaeTca NpUMEHEHUe 3NEeMEHTOB 3MeKTpoobopyaoBaHua obLuero HasHauYeHUs, UCNonb3aye-
MbIX B LiensaX aBToMatusauun, ynpasneHuns 1 3awmtbl (BbINpAMUTENEN, KOHAEHCATOPOB, PE3UCTOPOB, OCBETU-
TENbHbIX U CUrHanNbHbLIX Namn, paguMonamn, pene, neYaTHbIX NAaT U T. N.) ¢ AONONHUTENBHOW 3aLUTON UX OT
NPOHUKHOBEHWS NbIN W BOAbI (HANpUMep, Npu NMOMOLLM 31acTUYHBIX NPOKNAA0K, 3afMBKOW KOMNAyHAOM Unn
repmMeTvMkoM U T. n.). Ana nevyaTHbIX NNaT B Ka4eCTBe 3aluTbl 4oNyCcKaeTcs NPUMEeHeHNe U30NALMOHHBIX fako-
BbIX MOKPbITUIA C AOMOMHUTENBHOM 3aLLMTON OT MeXaHUYECKUX MOBPEXAEHUA NPU NOMOLLM 3aLLMTHBIX KOXKYXOB,
LLIUTKOB, NEPEropoaoK U T. n.

B atom cnyyae neuyatHble Nnathl BLIMOAHAOT No TpeboBaHUAM, NpeabaBNseMbIM K anekTpoobopyaosa-
HUIO OBLLIEero HazHaYeHUs!.

4.2.8 [onyckaetcs NpUMeHeHUe aneKTpousMepuTenbHbIX NPUBopPoB o6LLEro HasHa4YeHWUsA Npy ycnosun
UX pasmeLLeHna B 060MnoUKe co cTeneHblo 3almThl He Huke IP54. BonbTmeTpel, nogknoyaemble Kk TpaHcdop-
maTopam HanpskeHus go 100 B, u amnepmeTphl, noaknioyaemble Yepes TpaHcopmaTopbl Toka, MOryT 6biTb
pasMeLleHbl B 060n04Kax ¢ noboi 4oNyCTUMOA CTENEHbIO 3alUThl OT BHELWHWUX BO3AEUCTBUIA.

4.3 Tpe6GoBaHuUA K NYTAM YTEUYKU U 3NIEKTPUYECKUM 3a30pam

4.3.1 3HaveHUA NyTei yTeukn 3aBUCHT OT BEMUYMHBLI paboyero Hanps)keHUs, CONPOTUBIIEHNS TPEKUHTY
3M1eKTPOM3OSNALMOHHOIo Matepuarna n npoduns ero NOBepxHOCTU. [innHa nyTen yTeuku Mexay ToKoBeayLnMmn
YacTaMU, a Taloke Mexay TOKOBeAyLUMMM YacTsIMU 1 3a3eMITIEHHBIM KOPMYCOM AO0MKHa ObITb HE MeHee yka3aH-
HOW B Tabnuue 2 1 NPUHUMATLCSA MO NIMHEAHOMY HAMPSHKEHUIO.

Tabnwuua 2—[AnvHa nyTein yTEYKM M SNEKTPUYECKUX 3a30POB

CpeqHee KeagpaTudHoe [nuHa nyTei yTeukn Ans rpynn SNeKTpon3onsiLMOHHbBIX MaTtepuanos, MM
3HavYeHue HanpskeHus Snempuqecmﬁ
e aepuane Seop.
(em. npumevanue 1), B a 6 P 2

10 (cm. npumeydanve 2) 1,6 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6 1,6

16,0 1,6 1,6 1,6 1,6 1,6

20,0 1,6 1,6 1,6 1,6 1,6

25,0 1,7 1,7 1,7 1,7 1,7

32,0 1,8 1,8 1,8 1,8 1,8

40,0 1,9 2,4 3,0 3,5 1,9

50,0 2,1 2,6 3,4 3,8 2,1

63,0 21 2,6 34 3,8 2,1

80,0 2,2 2,8 3,6 4,0 2,2

100,0 24 3,0 3,8 42 2,4

125,0 25 3,2 4,0 4,6 2,5

160,0 3,2 4,0 5,0 6,0 3,2

200,0 4,0 5,0 6,3 7,0 4,0

250,0 5,0 6,3 8,0 8,5 5,0

320,0 6,3 8,0 10,0 12,0 6,0
400,0 8,0 10,0 12,5 16,0 16,0

500,0 10,0 12,5 16,0 20,0 8,0
630,0 12,0 16,0 20,0 25,0 10,0
800,0 16,0 20,0 25,0 30,0 12,0
1000,0 20,0 25,0 32,0 35,0 14,0
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OkonyvaHue mabnuuypi 2

Cpe,que KBagpaTudHoe ﬂJ'IMHa I'IyTGI?I YTEUYKU Ansi rpynn 3NeKTpou3onsiMoOHHbIX MaTepuanos, MM
3HavYeHUe HanpskeHus SﬂeKTpMHeCKMﬁ
aop,
(cm. npumevanue 1), B a 6 e 2
1250,0 22,0 26,0 32,0 35,0 18,0
1600,0 23,0 27,0 32,0 35,0 20,0
2000,0 25,0 28,0 32,0 40,0 23,0
2500,0 32,0 36,0 40,0 50,0 29,0
3200,0 40,0 45,0 50,0 65,0 36,0
4000,0 50,0 56,0 63,0 80,0 44,0
5000,0 63,0 71,0 80,0 100,0 50,0
6300,0 80,0 90,0 100,0 125,0 60,0
8000,0 100,0 110,0 125,0 160,0 80,0
10000,0 125,0 140,0 160,0 180,0 100,0
MpumevaHnus
1 HomunanbHoe pabovee HanpsikeHUe MOXET NPEeBbIWAaTh 3HaYeHNs, NpuBeaeHHbIe B Tabnuue, Ha 10 %.
2 VHaeKe TPEKNHroCTOMKOCTY AT U3OTNSILMOHHBIX MaTepuaroB, MPUMEHAEMbIX B u3aenusx, paboTaowmx npy Ha-
npsbkeHnsix go 10 B, He onpepensieTcs.
3 [yt yTeuku n anekTpuyeckne 3asophbl Ansi TOKOBEAYLLMX YaCTeN, HAXOAAWMXCH NOA Pa3fIMYHLIM HANPSHKEHUEM,
HeobXxoarMo BbIOMpaTh UCXOAA 13 BONbLIEro 3HaYeHNs HaNPsHKEHNS.

4.3.2 TokoBeayLyue YacTu (3a UCKMoUeHneM 0BMOTOK 3NEKTPUUECKUX MaLUMH), KOTOpble NOKPLITHI Na-
KOM, 3Marbto, OKCUANPOBAaHLI UM UMEIOT aHanorMuHyo 06paboTky, paccMaTpUBaKOT Kak HeU3oNMPOBaHHbIe
NpuW onpeaeneHun NyTei yTeuku.

MyTu yTeuku, KOTOpble NPepLIBaTCA METANIMYECKUMMU YacTAMM, He HAaXOOALLMMUCS Mo HanpsbkeHueMm,
[OMKHbI BLIGUPATLCS MO OAHOMY YYacCTKy C OAHOKPATHBIM UMM ABYM ydacTkaM ¢ 1,25-KpaTHbIM 3HaYeHUeM,
yKasaHHbIM B Tabnuue 2.

MpumeyaHune—YyacTkm U3ONALMK LUMPUHON MEHEE 3 MM HE YUYUTHIBAIOT.

Mpw onpeaeneHun NyTU yTeYKN cnedyet yunTbiBaTb BO3AyLUHbIE 3a30pbl ToMbko 6onee 3 Mm.

4.3.3 TlyTu yTeukn Mexay ToKoBeAYLUMMU YacTSIMU PasfUYHbIX MOTEHLMANoB A0MKHLI COOTBETCTBOBATL
3HaueHUsIM, ykaszaHHbIM B Tabnuue 2.

4.3.4 Tlpu BeINONHEHUMN pebep 1 KaHABOK Ha NOBEPXHOCTU 3MNEKTPOU3OSALUOHHBIX AeTanen gonyckaeT-
csl puHUMaTh 6onee HM3Kkue MUHUManbHble 3HaYUeHUs MyTen YTeUKM, COOTBETCTBYIoLME Gonee BbICOKON rpyn-
ne TPEKNHroCTONKOCTU (Hanpumep, 6 BMeCTo 8), Npu YCIoBUMU, YTO:

a) pebpa Ha NOBEePXHOCTU UMEIOT BLICOTY He MeHee 3 MM U TOSILLMHY, COOTBETCTBYHOLLYIO MEXaHUYEeCKON
NPOYHOCTU MaTepuana, Npu MUHUMAaNbLHOM 3Ha4YeHUn 1 Mm;

6) KaHaBKX Ha NOBEPXHOCTU UMEIOT MyBMHY 3 MM 1 LLIMPUHY He MeHee 3 MM;

B) pebpa, BbICTYNbl U KAHABKM yAaneHbl OT TOKOBeAYLUMX YacTeill Ha paccToAHUe He MeHee 3 MM.

MpumMmeyaHune—BbICTynbl Hag NOBEPXHOCTHIO UMK YINyOneHusi B NOBEPXHOCTU pacCMaTpuBaloT COOTBET-
CTBEHHO Kak pe6pa iy KaHaBKN HE3aBUCMMO OT X FeOMETPUUECKOR (POPMBbI.

Myt yTeukn AOMKHbI ONPeaenATLCA ¢ y4eToM npunoxeHus b u Tabnuubl 2.

MyTW yTe4Kn AOMKHBI HAXOAUTLCA NO BO3MOXHOCTU HE B OOHOW NSIOCKOCTU, YTO MOXET BbiTb AOCTUrHYTO
BbIMNOMHEHNEM 3aKpyrneHHbIX pebep, KaHaBOK, BLICTYNOB, CTYNEHeK, PacnosfioXXeHHbIX TakuM o6pa3om, 4YToGbl
UCKIMIOYNUTL HENPEepPbIBHOCTL OTNOKEHHOTo crlost Nbiny. Paguyc 3akpyrneHuin gormkeH 6biTb He meHee 0,5 mm.

4.3.5 [nuHa nyTn yTeuku Ans TOKOBeAyLMX YacTenl No NOBEPXHOCTU 3NEKTPOUIONALUMOHHBIX AeTanen,
3anuTbIX TBepAetoWNM 3M1EeKTPOUSONALMOHHBIM MaTepuanom (TepMopeakTUBHLIM KOMNAayHAOM, CMOSION) Unu
NOrPY>XeHHbIX B Macno, AomkHa ObITb He MeHee MOMOBUHBI 3HAaYEHUI, YKasaHHbIX B Tabnuue 2.

4.3.6 nuHa nyTK yTEYKN NO NOBEPXHOCTU U3ONALIMM XUNbl Kabena unu MOHTaXXHOro NpoBoaa, ranbBa-
HU4eCcKku cBA3aHHOro ¢ cunosoi Uenbio U < 1140 B, mexxay HeM3onupoBaHHbIMA UX YacTAMKU U 3a3eMeHHbIMK
yacTamn o60no4kn unu kabens (Hanpumep, B IKpaHUPOBaHHOM Kabene — AnuHa NYTU YTEUKU MeXay Heuso-

5
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NIMPOBAHHON YaCTbIO XUIbl U 3KPaHOM) He AOMKHa 6blTb MeHee MoMNyTopakpaTHOro 3HaYeHUA ANUHLI NYTU
yTeuKu, ykasaHHON B Tabnuue 2, ANa COOTBETCTBYIOLLEN rpynnbl MaTepuanos. [Ina maTepuanos HETPEeKNHIoc-
TOWKMX MYTb YTEYKWU [OMMKEH ObITb HE MeHee NonyTopakpaTHOro (a Ang uenei Ha HanpskeHue 1140 B — ogHo-
KpaTHOro) 3HaYeHusa AnMnHbI NYTWU yTeYKW, ykasaHHOro B Tabnuue 2 ans Matepuaros rpynnel 2.

4.3.7 N3onsauuoHHble aeTtann oTaenbHbIX TOKOBeAYLLMX YacTel AOMMKHbI ObiTb BBIMOSIHEHBI Kak O4HO Le-
noe U1 mexaHU4eCcKn PpaBHOMNPOYHO ckreeHbl. CkeeHHble AeTanu CHUTAIOT KaK OfIHO LIernoe, ecrnu TokK yTeu-
KM MPOXOAAT NO UX BHELUHEN NOBePXHOCTU (CM. pUCYHkM .11 n B.12).

KneeBble coeiMHEHUA AOMXKHBI pacnonaratbCa Tak, YToObl UCKNoYanach BO3MOXHOCTb MPOXOXKAEHMS
BAOMb HAX TOKOB yTeuku (cM. pucyHok b.13). flonyckaeTca pacnonoxeHue KneeBbiX CoOeAMHEeHWUI BAOb My-
TeN yTeUKn Npn YCNOBUMK, YTO KNEALWNA COCTaB UMEET TPEKUHIOCTONKOCTb He HXKE TPEKUHIOCTOMKOCTU CKIle-
nBaemMbIx getanemn u coeiMHeHne BbINOMHEHO 3anoAnuuo ¢ NOBEPXHOCTLIO AeTanei 6e3 pakoBUH, B3AYTUA,
TPEeWuH U T. 4.

4.3.8 [onyckaeTcs CTbIKOBKa W30MALMOHHBIX AeTanei, HeNnoABWXKHBIX OTHOCUTENbLHO Apyr Apyra, 6e3
ckneunsaHuA. Mpn 3TOM CTbIKU He CHUTAIOT NPOBOAHUKAMK, €CrU CThIKyeMble AeTann HaxoaATcsa B AONOSHU-
TenbHON 060M104Ke CO CTENEHbIO 3aLUUTLI OT BHELIHUX BO3AEUACTBUN He Hke 1P54 1 NoBepXHOCTU CTHIKOB 0C-
TYNHBI AN YCTPaHEHUs 3arpAasHeHUn Npu NponnakTUIecknx oCMoTpax.

M pum ey aHun e — NyHKT He PaCNPOCTPAHAETCA HA N30NSILMIO MEX/Y TOKOBEQYLLWMMM N 3a3€MNEHHBIMU YaCTAMN.

4.3.9 3nekTpuyeckne 3asopbl MeXay TOKOBeAYLWUMU YacTAMU AOMKHbBI COOTBETCTBOBATL 3HAYEHUAM,
ykasaHHbIM B Tabnuue 2.

OneKTpuyeckue 3asopbl onpeaensioT Kak pyHKUuio paboyero HanpsiXeHUsl, OrOBOPEHHOTO U3rOTOBUTE-
nem obopynosaHus. B criyqae, korga obopyaosaHue paccHnTaHo Ans gnanasoHa Unu Ans HeCKOMbKUX HOMU-
HanbHbIX HANPSHXKEHWI, BLIGOP 3M1EKTPUYECKUX 3a30POB OCYLLECTBSHOT MO MAKCUMaNbHOMY U3 3HAYEHWIA.

JnekTpudeckue 3asopbl Mexay ToKoBeayLWUMN YacTAMU U 3a3eMIIeHHbIM KOPMYCOM AOMKHbI BbIbUpaThb-
€Sl N0 NIMHENHOMY HarmpsHKEHUIO.

Mpu onpepgeneHun BenUYUHBLI SNEKTPUYECKOro 3a3opa HeobXoauMo pYyKOBOACTBOBATbCA PUCYHKa-
mn 5.15 n 6.16.

4.3.10 TyTn yTeukun 1 anekTpu4eckne 3asopbl B NpoLecce aKcnnyataunn anekTpoobopynosaHus He 4or-
XKHbI CHAXATLCA HUKEe HOPMMPOBaHHBIX MO BO3AeNCTBUEM MeXaHUYECKUX Harpy3ok, Harpesa, Bubpauui, co-
TPACEHUN, a Takke ANEeKTPOANHAMUYECKUX YCUIUIA, BO3HUKAIOLLMX MPU KOPOTKUX 3aMbIKAHUAX.

5 MeTtoabl ucnbiTaHUN

5.1 UcnbitaHna PYOHUHYHOIO SﬂeKTpOOGOpyﬂOBaHVIﬂ no HacToAWeMYy CTaHAapTy NPOBOAAT akKKpeauTo-
BaHHbIe UCNbITaTeNbHble OpraHn3aL i C Lenbio NPOBEPKN COOTBETCTBUSA SMTEKT POUIOITALMOHHBIX MaTepuaroB
n KOHCTpYKLI,VII‘/‘I nsonaunn Tpe6OBaHVIFIM TpeKVIHI'OCTOI;IKOCTVI 1N CTOMKOCTW K BO3AENCTBNIO BIIAXKHOCTU BO3ayXa.

5.2 OnpepeneHue TPEKMHIOCTOMKOCTU

5.2.1 OnpegeneHune TPeKUHIOCTONKOCTM — B COOTBETCTBUM ¢ TpeboBaHnsamu FOCT 27473 no meToan-
Ke, NpuBeaeHHon B 5.2.4 HacTosWwero ctaHgapTa.

Mertoa ocHOBaH Ha onpeaeneHn HanpPsXKeHs, NPy KOTOPOM Mocne HaHeCeHUs Ha NOBEPXHOCTL 0bpas-
ua 50 nnun 100 kanenb anekTponuTa He HabntogaeTcst o6pasoBaHMe TpekuHra u rybrHa 3po3nn He NpeBsblLla-
eT 2 MM, 1 NpedHasHaveH Ans knaccudukaum TBepabiX 3MeKTPONSONALMOHHBIX MaTepuanos no rpynnam.

5.2.2 UcnbiTyeMbin o6pa3sel,

Ha o6pasle MoxHO ncnonb3oBaTh N06OM NNOCKUA y4acTOK ¢ JOCTaTOMHON NOBEPXHOCTLIO, YTOBLI BO
BPeMsi UCMbITaHUS SMEKTPONUT He MOT CTeKaTb ¢ Kpaes obpasla. PekomeHayloTcs NocKue y4acTki pasmepom
He MeHee 15x 15 mm. TonwmHa obpasua AomkHa OblTb HE MeHee 3 MM; ee 3anuCbiBalOT B NPOTOKONe
ncnbITaHUA.

Mpwy UCMbITaHWW NOKPBLITUIA NOCNeaHUe AOMKHLI HARHOCUTLCA Ha MeTanIMYeckyto NoANoXKY (NnacTuHy)
pasmepomMm 100 x 100 mMm.

TonwmHa NoKPLITUS ACMKHA ObITb HE MeHee 3 MM.

MoBepxHOCTbL 06pasLia 4omkHa ObITb: YACTOM 6es Nbinu, rpsasm, credos nanbLes, cMaskv npecc-hopmbl,
macna Unu apyrux sarpssHuTenei, Kotopble MOryT NOBMMATL Ha pe3ynsraThl UcrbiTaHuiA. Heobxoanmo cobro-
AaTb OCTOPOXHOCTb Mpu ouMcTke obpasua, YTobbl yeTpaHuTb HabyxaHue, pasMsaryeHue, aHaunTenbHoe no-
BpeXaeHue NoBepxHOCTW UMK Apyrue HapylueHus matepuana. MeToguka O4UMCTKM JOMKHa OblTb yKasaHa B
NpPOTOKOMEe UCMLITaHUA.

6
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MNepea ucnbiTaHnem o6pasLibl A4OKHBI BbITb BbiaepKaHbl B TedeHne 24 4 B HOpManbHBIX YCNOBUAX MO

MOCT 15150.
5.2.3 UcnbiTaTenbHan annapatypa

5.2.3.1 Bnekmpoodsi
[Ba nnaTMHOBBIX 3NeKTpoaa C NPAMOYrofibHbIM NOMepevHbIM ceveHneM 5 x 2 MM, OuH KOHeL, cpe3aH

nog yrnom 30° (pucyHok 1). CpesaHHbIN Kpain AoMmKeH BbiTb crierka 3akpyrieH.

60°
oy 440,1
2 St
Qo
y 300 1 @
’ 5 1
el Al 1 ~ e
— = ]
510,1 Ro.1 20,1 >15

1 — NnaTMHOBbLIN BNeKTpoa; 2 — MeAHbIN YANMMHUTEND 3 — onopa; 4 — koHew kanenbHUUbI; 5 — obpasey

PucyHok 1 Pucynok 2

OneKTpoabl AOMKHBI BbITE YCTaHOBNEHbI CUMMETPUYHO B BEPTUKAMBHOWM NMOCKOCTU, CYMMapHbIA yron
MeXay HUMW JomkeH BblTb paseH 60°. MNoBEpPXHOCTU CPE30B 3EKTPOAOB AOIMKHLI BbITb BepTUKaNbHLIMA W
yaaneHbl gpyr oT Apyra rno Niockon ropu3oHTanbHon noBepxHocTy obpasua Ha (4,0 + 0,1) MM (pucyHok 2). Ha-
XUMHOE ycunune Kaxgoro anekTpoda Ha NnoBepxHocTb obpasua AomkHo cocTasnaThb (1,00 + 0,05) H. Cxema

YCTaHOBKM 3/1eKTPoAoB Ha obpasLie nokasaHa Ha pucyHke 3.
MpwuwmedaHun e— Korga ansi MogenvpoBaHusi ycrnoeui paboTsl BMECTO NnaTuHbl MCNONb3yoT Kakon-nnbo apy-
ro mertans, ero ykasbiBaroT B MPOTOKOmMe UcnblTaHuii. [ony4eHHble Npy 3Tom pesynbtaTbl He cnepyet obosnadate CUT

mnn KAT.

EE 4
- 7| A\ j
6 7 5

AT = :

A0

1 — NNaTWHOBBI ANEKTPOA; 2 — MeHbIl yaAnuHUTENb; 3 — onopa; 4 — KoHeL, kanenbHuubl; 5 — obpasel;
6 — n3onAuMoHHas Tpybka; 7 — rpys

PucyHok 3 — Obpa3sel, ncnbITaTeNbHOrO YCTPONCTBa

|

5.2.3.2 UcnbimamernbHas uens
K anektpogam criegyeT npuknageiBatb crHycouganbHoe HanpsixeHue vyactoton 48—60 U, nsmensio-

Wweecsa B npegenax 100—600 B. MowWHOCTb NCTOYHMKA NMATAHWUA AomkHa 6bITb He MeHee 0,5 kB - A. OcHoBHas
CcXema rnokasaHa Ha pucyHke 4.
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Tp2

Tp1

K1.1 1

2

1 — BbIKNIOMATENb; 2 — UCTOYHUK NepeMeHHoro Toka Ha 100—600 B; 3 — sawuTHoe pene;
4 — nepemeHHbIN pesucTop; 5 — anekTpoabl; 6 — obpasew,

PucyHok 4 — OBpasel ucnbITatenbHON CXeMbl

MepemeHHOE CONPOTUBMEHME NO3BONMSIET YCTaHABNIMBATL TOK MEXAy KOPOTKO3aMKHYTbIMU SNeKTpoaamu
(1,0 £0,1) A, HanpsbkeHWe Ha BONLTMETPE MPUW 3TOM He JOMKHO CHkaTbesA 6onee yem Ha 10 %.

3awutHoe pene B UcMbITaTeNbHOM cxeme Byaet cpabatbiBaTh, korga Tok 0,5 A unu 6onblue 6yaet npote-
KaTb B Te4eHue 2 .

5.2.3.3 KanensHuuya

MoBepXHOCTL MeXay SnekTpodaMy CMaduBaloT Kanmsamu UCTbITaTeNbHOro pacteopa € UHTepBanamu
(30 £ 5) c. Kannu gomkHel NagaTe B cepeguHy paccTosiHUS Mexay anekTpogamu ¢ BbicoTel 30—40 MmM. Macca
Kannu gorkHa 6biTe 25*5 Mr. Mepen kaxabiM UCMLITAHUEM UITTY UK Apyroe npucrnocobneHne Ana nogayn Ka-
nenb OYMLLAIOT W BbIMYCKAaKT AOCTATOYHOE KONMMYECTRBO Kanenb, YTobbl obecneunTb NPpaBuUmbHYHO KOHLEHTpa-
LU0 UcnbITaTeNbHOrO pacTeopa.

MpumevaHns

1 Kor,qa nenblTaTenbHbIN pacTBop OCTaeTcsd Ha wurne nocne UcnblitTaHnsl, nCNapeHne nosbiwaeT KOHUEeHTpauuio.
5—20 kanene, B 3aBUCVMOCTU OT MPOMEXYTKa BPEMEHU MEXAY UCMbITAHUSIMU, OObIMHO AOCTATOYHO, YTOOLI yaanuTb nio-
BYH0 XKMOKOCTE C NOBbILLEHHON KOHLEHTpaumnen.

2 [ns ycTaHoBneHuWsi pasMepa kanernb Heobxoanmo, 4To6e! B 1 cm3 xuakoctu 6bino He meHee 44 1 He 6Gonee 50 ka-
nenb. Paamep Kanenb nepnoanvyeckyu NpoBepstoT.

3 B kavecTBe KanenbHWL bl MOXHO UCMONB3OBATHL WITY OT LNPULA HapyXHbIM gnameTpom 0,9—1,1 Mm co cpesan-
HbIM NOA NPAMbIM YITTOM KOHLUOM.

4 B OTAenbHbIX Cnyvasix OTKITOHeHUs OT MNPUHATOro MHTepBana noga4ym Kkanenb + 5¢ MOTyT NOBNUATL Ha pe3ynbTa-
Thl. Tor,u,a AOIMKHO ObITb YCTaHOBNEHO OTKNOHEeHne +1ec.

5.2.4 UcnbilTaTenbHbIA pacTBOp

Pacteop A: (0,100 = 0,002) % no macce xnopuaa ammonusa (NH,Cl) B auctunnuposaHHoi unu aenoHn-
3UpoBaHHON Bode. YaernbHoe conpoTusneHne npu (23 + 1) °C coctaenseT (395 £ 5) Om - cm.

Pacteop B: (0,100 + 0,002) % no macce xnopuaa ammonHusa u (0,500 + 0,002) % no macce cynbdo-
HaT-HaTpuliankun-HadTaneHa B QUCTUNNUPOBAHHON NN EUOHN3UPOBAHHON Boae. YaenbHoe conpoTUBIe-
Hue npu (23 £ 1) °C coctaenseT (170 + 5) Om - cm.

PacTBop A siBrisieTca npegnoyuTuTeNbHbIM.

B kauecTBe Gonee arpeccUBHONoO sarpAsHAIOLWEro BellecTsa NpUMeHsIIoT pacteop B. [na o6o3HaveHns
pacteopa B nocne sHaveHna CUT n KUT cneayeT ctasuTb bykBy «M» (Hanpumep, CUT 250M).

Korga ncnonb3yloT apyrne pacTsopbl, a He pacTeopbl A U B, 3To yKasbiBaloT B NPOTOKOME UCTbITaHWH,
npuyeM pesynsraTsl He o6o3HavaloT CUT unu KUT.

MpwnmeyaHune— Ob6pasoBaHne TOKONPOBOZALMNX MOCTUKOB YCKOPSIETCS NMPU CHUXEHUN YAEINBHOIO COMNpOTUB-
NeHna pacTeopa U 3aBUCUT OT XMMUYECKOW NPUPOoAbI MCMBITAaTENBHOMO pacTBopa.

8
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5.2.5 Metoauka

5.2.5.1 Obuwue mpebosaHus

WcnbiTaHue nposoaaT Ha obpasuax, 3alMuleHHbIX OT CKBO3HSKOB, MPU OKpyXalollein Temneparype
(23 £ 5) °C. 3arpsisHeHWe 3NeKTPoAOB MOXET NOBMUATL HA pe3ynbTaTbl UCMbITAHWIA, MO3TOMY UX cleayeT o4n-
WaTb nepen KaXabiM UCTIbITAHUEM.

WcnbiTyemble 06pasLibl ycTaHaBNUBAOT HA METaNNNYECKON UMW CTEKISIHHOM NOACTaBKe TakuM 06pasom,
4yTobbl UCNbITYyeMast NOBEPXHOCTb BbiMa ropu3oHTaNbHOW, a8 HAXKUMHOE YCUIME CKOLLEHHBIX KOHLOB 060MX
3MeKTpoaoB Ha obpaseL, paBHO HOPMUPOBAHHOWN BEMUYUHE.

Paccrosiiue mexay anekrpogamuy NpoBepsitoT; SNeKTpoabl A0MKHBI UMETE XOPOLLMIA KOHTaKT ¢ 06pas-
uoM. Ecnu kpas anekTpoaoB NOABEPrinCb 3pO3nn, UX creayeT BOCCTaHOBUTL. McnbiTatenbHoe HanpsxkeHne
BblGupatoT U3 uHTepeana 100—600 B, kpaTHoe 25, u conpoTUBREHUE PErynUPYIOT TaknuM obpasom, YTobbl TOK
KOPOTKOro 3amblkaHusl 6bin B yCTaHOBMNEHHBIX Npedenax. MNocne aToro kanmm anekTponnta HaHOCAT Ha NOBepX-
HocTb obpasua 0o Tex Nop, NoKa He NPon3oAeT 3amMblkaHUA B pe3ynbrate 0bpasoBaHUsl TOKOMPOBOAALLIETO
MOCTMKa UK Noka He 6yaet HaHeceHo 50 kanens.

3aMblkaHne UKCUMPYIOT B TOM criydae, korga 1ok 0,5 A unn 6onblue NpoxoauT no ToKonposoAsaLweMy
MOCTUKY MeXay 3nekTpodamu Ha NnoBepxHocTu obpasua He MeHee 2 ¢ u, crieaoBaTtenbHO, NPUBOAUT B Aei-
CTBMe 3aluMTHOe pene, Unu ecnu obpasel, 3aropaetca 6e3 cpabaTbiBaHNS 3aLUTHOIO pere.

MMpnmevaHns

1 Ecrwm Ha ogHOoM 06pa3sue NpoBogsAT HECKOMbKO UCTbITaHUIA, He06X0AMMO NPUHSTL MEPbI K TOMY, YTO6bI MecTa nc-
MbITaHWIA ObINM JOCTAaTOYHO yAaneHs! Apyr OT Apyra U He 3arpasHAnuck 6bl 6pbiaramm cocegHUX UCNbITaHWA.

2 Ecnu onopa ncnbiTatenbHOro YCTPOMCTBa (CM. PUCYHOK 3) MeTannuyeckas, oHa JomnxHa 6biTb BKNIOYEHa B UCTbI-
TaTenbHylo cxemy Ans PuKcauum 3aMbIKaHUs, BbI3BAHHOMO 3po3nen obpasua.

3 Tak kak BO BpEMS UCTIbITAHUS] MOTYT BbIAENATLCA AAOBUTHIE NN CUMBHO NMaxXHYLLME radbl, PEKOMEeHOyeTCs npea-
yCMOTpeTb Mepbl ANnsi ux 6e3onacHoro yaaneHus.

5.2.5.2 OnpederneHue cpagHUMeENbHO20 UHAEKCa mpeKuHaocmolikocmu

YcTaHaBNMBaoT HanpskeHWe Ha BeIBpaHHOM YpOBHE W NPOBOAAT UCNbITaHWe A0 TeX nop, noka He 6yaet
HaHeceHo 50 kanenb Unu nNoka He NPOU3oKAET 3aMblkaHuA. MOBTOPAIOT UCMIbLITAHUE HA APYTUX yYacTKax npu
60oree BEICOKOM HaMpsKeHUM 40 TeX Mop, Noka He ByaeT yCcTaHOBNEHO MakcUMaribHOe HanpsikeHue, Mpu KoTo-
POM He MPOUCXOAUT 3aKopadvnBaHust npu 50 kansx Ha NSATY ydacTkax UcnbiTaHua. YnMcnoBon BEANYUHON 3TOMO
HanpskeHust 6yaet CUT, Hanpumep CUT 425, npu ycrnoBuK, YTo HaNpsbkeHUe, CHUXKeHHoe Ha 25 B, He Bbi3bl-
BaeT 3akopaymsaHus npu 100 Kannsx npy UCNbITAaHUM Ha NSITU HOBLIX YYacTkaX. HekoTopele matepuans! He oT-
BevaloT nocnegHemy TpeGoBaHWio. NS 3TUX MaTepyanoB YCTAHOBMEHO MakcUmanbHoe HanpskeHue, npu
KOTOPOM KakOblA M3 MATK y4acTkoB BoigepkmeaeT 100 unn bonee kanenb, U BENUYUHY 3TOTO HaMpsKeHUA
yKasblBatoT gononHutensHo kK CUT, Hanpumep CUT 425 (375).

MpumevaHuns

1 Ecnwm cBoiCcTBa MaTepuana HeM3BECTHbI, HA4YaribHOe UCMbITAaTENbHOE HaNPsXeHWe AOMKHO HAXOANUTLCS B cepe-
AViHe UCMbITaTenbHOro guanasoHa, Hanpumep, 300 B. Hanpsixenne nosbiwaloT, ecrnu obpasel BbiaepxusaeT 50 kanenb,
Uy ymeHbLLaoT, ecnu o6pasel BeIXOanT U3 cTpos Ao Bo3aencteust 50 kanenb. MiameHeHue HanpsiKeHWs JOMKHO COCTae-
naTb 25 B nnu 6biTk kpaTHeIM 20. Mpouecc npogonmkarT Ao Tex Nop, Noka He ByAeT yCTaHOBNEHO HauBbICLLIEe Hamnpsixke-
HKe, NpY KOTOPOM NsiTh 06pa3uoB BelgepxkmBaioT 50 kanenb.

2 [ns GonbwMHCTBA MaTepuanos HanpsikeHue, Npu koTopom o6pasel BbiaepxmeakoT 50 kanens 6e3 o6pazoBaHusi
NpoBoJALLEero MOCTUKa, ABNASTCH aCUMNTOTUYECKOW PyHKLMEN OT KonMyecTBa kanene. cnsiTaHne, NpoBoAMMOe Mpu Ha-
nps>keHun, Ha 25 B Hxke makcumanbsHoro, npu koTopom obpasel, BoigepkmeaeT 50 kanens, npegHasHaqveHo 4nsa noaTeep-
XOEHUS aCUMMNTOTMYECKOrO X0Aa 3TOM 3aBucuUMocTU. Uem Bonblue OTKNOHEHUE HanpsiKeHUs, NOMy4YeHHOe Npy nageHun
100 kanenb, Tem 6oNnblLE OTKTOHEHUE 3aBUCUMOCTM OT aCMMMTOTHI.

3 Mpu nenbiTaHmax ¢ BONbLNMMK HAaNPSKEHWAMM, KOF4a KONMYECTBO Kanenb npeBbiwaeT 50, MOXeT NpoucxoanTb
3amblkaHue (KOTOpoe NOoKa3biBaeT 3aWMTHOE pere), HO He B pe3ynbTarte NpoBOASALLUX MOCTMKOB, KakK yka3aHo B 3.3, a B pe-
3ynbTare HaKoMNeHWsa pacTBopa W 3arpsi3HeHU B KaHABKaxX UK yriyGneHnsax Ha noBepxHocTh. B aTom cny4ae nposogaT
HOBbI€ UCMbITAHWA UK YKa3bIBAIOT B NMPOTOKOIE NCMbITAHUIA, YTO HEBO3MOXHO MOMY4YUTb HOPMAaIbHbIE pe3ynbTaThl UChbi-
TaHWW,

5.2.5.3 KoHmponbHoe ucnbimaHue Ha mpeKuH20CmoUKocma

Korga ctaHgapThl Ha TexHUYeckne TpeboBaHUs K Matepuanam, Ha 3nekTpoobopyaosaHMe unu gpyrue
CTaHAapTbl yCTaHaBMNMBAIOT TOMbKO KOHTPOMbHOE UCTIbITaHWe, ero NPOBOAAT B COOTBETCTBUN € 5.2.5.1, HO npu
0OHOM 3aJaHHOM HarnpsikeHun. TpebyemMoe konnyecTso 0bpa3uoB AomMKHO BbigepxmBaTb 50 unun 100 kanenb
6e3 3aKopadnBaHus.

PekomMeHayetcs naTb 06pasuoB. MeHbluee KonuMuecTBo 06pasLoB OroBapueatoT B 0CODbIX Cryyasix.
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MpeanovTnTENbHBIMU UCTIBITATENBHLIMA HanpskeHUsMU aensaTes 175, 250, 300, 375, 500 nnu 600 B.
Ons KUT pekomeHayeTcsa cokpalleHHoe obosHaveHne.

5.2.5.4 OnpedeneHue aposuu

O6pasLpl, He UMetoLLVe TOKOMPOBOASILLIMX MOCTUKOB, OUULLIAIOT OT 3arpsisHEeHNA UM NPUANALLNX NPOAYK-
TOB pacnaga v NoMeLLaroT Ha NNacTUHKy rnybuHomepa. MakcumanbHyto rinyB6uHy aposun kaxaoro obpasua ns-
MepSIloT € NorpelHocTso 0,1 MM ¢ NOMOLLLIO LWyMa AnaMeTpoM 1 MM € 3aKkpyrneHHbIM KoHLoM. B npoTtokon
NCNbITAHNIA 3anNUCbIBaOT MakcMMaribHOe 3Ha4YeH1e NATU U3MEPEHUA.

Ecnu vcnbiTanusa npoeogAaT cornacHo 5.2.5.2, a3po3unio 3MepsatoT Ha NSt obpasuax, UCnbiTaHHbIX noa
HarnpspkeHnem, cootseTcTeyowMM CUT.

Ecnu ncnelTanys npoBoasaT B COOTBETCTBUN € 5.2.5.3, 3po3unto nsmepstoT Ha obpasLiax, KoTopble Beigep-
xuBatoT 50 kanenb Npu 3agaHHOM HanpsKeHNK.

MaTtepunan oTHoCUTCA K O4HOW 13 rpynn Nno TPEKMHIOCTOMKOCTW, €CNN NPY 3adaHHOM HanpsbkeHUn nocne
nogaudu 50 kanenb anekTponuTa Bo BCeX MATN TOYKax UCTIbITYeMblX 06pasLoB He 06pasyeTcs TPEKUHT, NPUBo-
ASLLMA K BOSHUKHOBEHMIO KOPOTKOMO 3aMblkaHust, U MybuHa aposun He NpeBbIaeT 2 MM.

MaTepuan, He BbiAepXaBLIWA UCTbITaHWA Npy 175 B, crieayeT c4UTaTbh HETPEKUHTOCTONKUM.

Mo pesynbTaTtaMm UCNbITaHUIA YCTaHABMMBAOT rpymny aNeKTPOU3oNALMOHHOMO MaTepuana cornacHo Tab-
nuue 1.

5.2.6 MpoTtokon UcnbITaHUA

MpoTokon nenbliTaHniA AOMKeH cogepXaTtb creayoLyo uHdopmauuio:

1) onucaHwne ucnbiTyemoro obpasua;

2) TonwuHy obpasua;

3) xapakTep NoBepXxHOCTU:

- noAaBepranacb N UCMbITaHWUI0 NOBEPXHOCTL 06pasua paHee, wnudoBanacb N1 UCNLITYEMan NOBEpPX-
HOCTb;

- AIBMSIETCA NN MOBEPXHOCTb NaKUPOBaHHON;

- IMeeT N1 NOBEpPXHOCTb LapanuHbl;

4) MeToaMKM KOHONLMOHUPOBAHNA U OHMUCTKN;

5) metann anekTpoaa, ecnun UCNONb3YETCA He NNaTuHa;

6) 3arpsAsHALWMA pacTBOp, €Crv He ucnornb3yercs pacteop A unu B;

7) CpaBHUTENbHBIA WHOEKC TPEKUHroCcToUKoCcTWN, Harnpumep «CUT 400», «CUT 400M» wunu
«CUT 400 (350)», rmybuHa apo3suu, Hanpumep «CUT 275-1,2», «CUT 275M-1,2» unu «CUT 275 (200)-1,2»;

8) KOHTPOrbHbIA MHAEKC TPEKUHIOCTONKOCTH:

- BblAepkmBaeT obpasel, UCTIbITaHUE WA BLIXOQUT U3 CTPOS NMPU 3aJaHHOM HanpsKeHWW, Harnpumep
«BblaepxkmsaeT npu KUT 175» unn «Bbixoaut us ctpos npu KUT 175M»;

- BblAepxnBaet obpaseL, UcnbiTaHne Ui BIXOQUT U3 CTPOS NP 3afaHHON MyobuHe 3po3nv 1 3agaHHOM
HanpsbkeHuu, Hanpumep «BbigepxusaeT npu KUT 250-0,8» unu «ebixognt us ctpos npu KUT 250M-0,8»;

9) ecnu nepevncneHus 7, 8 He MoryT ObITb 3aMosiHeHbI BCIEACTBUE BO3ropaHus obpasLia, 3To oTMevatoT
B NMPOTOKOSE UCTbITaHUMN.

5.3 UcnbiTaHue Ha Bo3genCcTBUE BNaXXHOCTU BO3ayXa

5.3.1 UcnbiTaHna pygHU4HOro anekTpoobopyqoBaHusi HA BO3AENCTBUE BNAXXHOCTU BO3AyXa NPOBOAST
no FOCT 15963 kak ansa anekTpoobopynoBaHusl, npegHasHa4YeHHoro ans paboTbl NPY OTHOCUMTENbLHON BriaX-
HOCTMK 1 TEMMNepaType, yKasaHHbIX B 4.1, C y4ETOM U3MEHEHWIA U AONONHEHWUIA, U3NOXEHHbIX B 5.3 HacTosiLLEero
cTaHaapTa.

5.3.2 BHyTpeHHUIN 06beM uUcnbITaTENbHOW KaMmepbl AOMKeH o6ecnevnmBaTb BO3MOXHOCTb NPOBEAeHUS
OAHOBPEMEHHBIX UCTbITaHUIA 06pasLoB anekTpoobopyAoBaHus B KONMYECTBe, ykazaHHOM B 5.3.6.

5.3.3 CkopocTb BO3AYLUHOTO MOTOKa B Kamepe AorKHa cocTaBnaTe (4,5 + 0,5) m/c.

Mo cornacoBaHuWio ¢ UCNBITATENBHON OpraHU3aUMen JonyckaeTcsa NPOBOANUTL UCTIBLITAHUS MPU CKOPOCTU
BO3AYLLUHOIo NoToKa B kKamepe, OTIIMYHOWN OT NPUBEAEHHOMN.

5.3.4 BBopgHble yCcTpoiicTBa B Kamepe AOIKHbI obecneunBaThb:

a) BKIOYEHWEe 3MeKTPUYeCcKor Harpysku Ha obopynosaHue;

6) MCnbITaHWe U3oNALUK 3NekTpoobopyaoBaHUS NOBLILUEHHBIM HaNPsHKEHUEM;

B) M3MepeHue COMpPOTUBIIEHNS U30NALMM Mexay dasamu, a TaKkke MexXay CUMNoBLIMA LensMu U Kopny-
COM WUCNbITYEMOTO 3M1eKTPoobopyAoBaHMS.

5.3.5 Cxema gns usmepeHusi ConpoTUBIIEHUS U30MALUK gofmkHa obecnednBaTb BO3MOXHOCTb U3Mepe-
HUS1 COMPOTUBNEHNS 30NALMN NCNBITYEMOTO 3N1eKTPooBopyA0BaHUS NOCTOAHHOMY TOKY, HANOXeHHOMY Ha ne-
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peMeHHbIi. Knacc nprnbopoBs, NCNonb3yeMblX A U3SMepeHUs HanpsyKeHna 1 Toka, AomMKeH BbiTb He HUXKe: Mo
nepemeHHoMy Toky — 4,0; no noctosiHHOMY — 2,5.

ConpoTuBneHue n3onsumm anekTpoobopyaoBaHus, kKak Npasumo, AoMKHO BblTb U3MEPEHO NOCTOSAHHBIM
TOKOM, HanoXeHHbIM Ha NepemMeHHbIN. MepeMeHHoe HanpsxeHne OMKHO GbITe paBHO hasHOMY HaNPSXKEHUIO
CEeTW, a NOCTOAHHOE — MaKkcUMaribHOMY ornepaTUBHOMY HanpsbkeHUto annapaTa (pene yTeukn), KoHTPonnpyto-
LLero ypoBeHb CONPOTUBEHUS CeTel, ANA paBoThl B KOTOPLIX NpeAHasHaueHo UCTIbITyeMoe 3neKTpoo6opyao-
BaHue. MpumepHasi cxeMa U3MepeHUs CONPOTUBMEHNUS NMPUBEAEHA HA PUCYHKe 5.

Mp1 c1 (e L2
Tp1 Tp3 |—p| Il 1‘/ . Y\ /PA\
 — | 11 u I
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2 ()
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%)
Cc2 e u
o 11 4‘/ T
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| e— l‘/ Q2
0O U2
. §|§ -
2 ~Kpry+TF o
N
D1-D4
== C5
L1
i )
lo | Y \/

D1—D4 — pguopel; Tp1, Tp2 — asToTpaHcdhopmaTopsl; Tp3, Tp4 — paspgenutensHbie TpancdopmaTtopel; Mp1, MNp2 — npegoxpaxuTe-
num; Q1, Q2 — tymbnepsl; C1—C5 u C7 — GymakHble KoHAeHcaTopb! (hunbTpbl); C6 — KOHAEHCATOP ANEKTPONMTUYecKuid (hbunsTp); L1,
L2 — ppoccenu (punbTpsl); R1, R2 — BHyTpeHHEe conpoTusneHnue BonbTmeTpa; U1, U2 — nsmeputensHbie BbIBOAbI

PucyHok 5 — lMpuHLMNUanbHas cxema U3MepeHnsi CONPOTUBNEHUS U30ONALMKM 3NeKTPoo6opyaoBaHus
no MeToay HanoXeHns

Mpy U3MepeHnaxX CoNPOTUBNEHUA U3ONALUN UCMIBITYEMOro aMekTpooBopyaoBaHUa AomkHbI 6bITb 06ec-
neyeHbl Hagnexatwme Mepbl No 3awwmTe OT yTedek Ha BBOAAX Kamepbl U UCMBITYEMOrO n3genus (3KpaHUpoBKa,
cneumnanbHble METOAbLI U3MepeHU 1 T. n.). [lonyckaeTca NpoBoAUTbL U3MEPEeHUe CONPOTUBIIEHUST U30MSILIAN
ApyruMu metogamu, Npu 3ToM A0SMKHO BbITb NOATBEPXKAEHO COOTBETCTBUE U3MEPSIEMbIX BEMUYUH (KpOME U3-
MepPEHHbIX MEraoMMETPOM) CO 3HAYEHUAMMN, NOMYHEHHBIMU PEKOMEHAYEMbBIM METOAOM HaNOXKEHWS!.

5.3.6 na ucnbiTaHuit oT6MpaloT He MeHee Tpex 06pa3sLoB U3Aenuil 4aHHOMO TUMa U3 Yucha elle He
6bIBLUINX B 3KcnnyaTauun. [ina anekTpoasuratenei u annapartos, 6nmskmx no rabaputam 1 UCNOMHEHNIO, U3ro-
TOBMAEMbIX OAHUM U TEM Xe NPeanpUATUEM, NO OAHOW TEXHOMNOTMNN U C OAUHAKOBOW KOHCTPYKLIMEA U3OTISILIAK,
UCNbITaHUA MOTYT BbITb NPOBEAEHbI TONBKO Ha OAHOM U3 TUNOUCMONHEHWIA. MNPy 3TOM HeOBXOAMMO TakkKe yuur-
TbIBaTb PEXUM paboTbl B COOTBETCTBUN CO CTaHAApTaMm Ha U3AENUS KOHKPETHbIX TUMOB. PesynbraTthbl UchbiTa-
HWA pacnpoCTPaHAT U Ha aHaNOrMYHbIE TUMOUCNOMHEHMS.

Mpu HeBoNbLIMX CePUAX U ONBITHBIX NAPTUAX MO COMacoBaHUIO C UCTILITATENLHOW OpraHu3aumei gonyc-
KaeTcs NPOBOANTL UCTILITAHUS HA MEHbLUEM KonndecTBe 06pasuoB.

KpynHorabapuTHble U3genus, Kotopble He MOryT BbITb UCNbITaHbI B COGpaHHOM Buae, AoMycKaeTcs Uc-
NbITLIBATL MO YaCTAM UNW UCNBITBIBATDL Y3Nbl U AeTanu B oTAeNLHOCTU. TpeboBaHWs K NPOBEAEHUIO UCTIBITaHUIA
[OMKHBI BbITb COrNacoBaHbl B KaXKAOM KOHKPETHOM crlydae ¢ UCNbITaTenbHON opraHusauumei ¢ ydetom 5.3.1.

5.3.7 K ucnblTaHnamM [OMmkHbI NpUHUMaTbes obpasubl anekTpoobopyqoBaHusi, npolleawuve npue-
MO-CAATOYHbIE UCNbITaHWA. Menkue HeUCNPaBHOCTU MEXaHWUYECKUX U 3MeKTPUYecKnx YyacTen MoryT ycTpa-
HATLCA B NpoLEcCe MOHTaXKa U3AeNuin B UCMbITAaTeNIbHOW Kamepe.

11
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5.3.8 [omnxHbl 6bITb NPUHATEI Mepbl Mo obecneveHnio CBOBOAHOTO AOCTYNa NapoBO3AyLIHOM cpeabl Uc-
MbiTaTeMbHOM Kamepbl BHYTPb 060MOYKM UCMBITYEMOro 3reKTpoobopyaoBaHus 6e3 HapylueHns pabotocno-
cobHocTn obpasua. Pexum obecnedeHns ceo6oaHoro AocTyna napoBo3ayLHon cpedbl BO BHYTPb 060M04KM
(yBenuyeHme 3a30poB A0 He MeHee 3 MM Ha cpnaHLuax, OTKpbIBaHUE KPLILLEK, CBEPIEHWUE OTBEPCTUIA B 060M04-
Ke AuameTpoM He MeHee 12 MM, ANUTENbHOCTb WM T. N.) AOMKEeH yCcTaHaBnMBaTbCs B CTaHdapTax unm
TEXHUYECKUX YCIOBUAX Ha U3AENNsl KOHKPETHLIX BUOOB.

HacTosilme TpeGoBaHMSA He pacnpocTpaHsaTCA Ha PyOHUYHEIE NepeHOCHbIe NPUBopbl U YCTPOUCTBA UH-
AnBuayanbHOro nonb3oBaHus, KOTopble He AOMMKHbI BCKPbIBATLCS B LUAXTe.

5.3.9 Bwuabl 3alimThl, KOTOpPbIE MOTYT MellaTb NPOBEAEHMWI0 UCMbITaHWI (TENMoBas, oT yTedek U T. N.),
DOIMKHbI 6bITh OTKMHOYEHDI.

5.3.10 Mepepn ycTaHOBKOWM B UCTIbITATENbHYIO KaMmepy obpasel, BbiAepXNBAKOT B HOPMasbHbIX YCITOBUAX
no MOCT 15150 He MeHee CyTOK.

5.3.11 Usgenusa gomkHbl ycTaHaBnNmMBaTbCs B KaMepe Ha NoAcTaBKax U3 BbICOKOKA4YeCTBEHHOro U3onsi-
LIMOHHOTO MaTepuana (HanpuMep, dhToponnacTa, opraHA4eckoro ctekna 1 T. n.), obecneynsaroLmx Ux U3ons-
LMo OT Kopnyca KaMmephbl U gpyr oT gpyra.

5.3.12 UcnbiTyemoe nsgenne yctaHaBnMBaT B kaMmepe TakuM 06pasoM, YToObl OTKPbITbIE KPbILLKA 06-
pasLoB UM OTBEpPCTUSA B 060MNOYKaX HaxoQunNMcb Ha CTOPOHE, MPOTUBOMNOMNOKHON HanpasneHno AB/KeHNS
BO3AYLUHOIO noToKa.

5.3.13 UcnbiTyeMble nsgenna sakpennsoT B kamepe BO n3bexaHne camonponsBoSibHOTO nepemelte-
HUS UX Npu paboTe (BKINOYEHWE Harpysku, pesepcupoBaHie 1 T. n.).

5.3.14 HenocpencTBeHHO NOCne YCTAHOBKU M3AeNuUiA B Kamepy NpoBOAAT UCTbITAHUE 3MEeKTPUYECKOn
MPOYHOCTM UX U3OMSALMN NOBBILUEHHBIM HaNpshkeHWeMm B COOTBETCTBMM C HOPMaTUBHOW AOKYMEHTaunen Ha ns-
aenve.

Ecnu meToabl UCNEITaHWUA NOBLILIEHHEIM HAMPSPKEHMEM MOCIE YCTaHOBKU 3neKTpoobopyaosaHus nepes
cOayen B aKcnnyaTaumio He ykasaHbl, TO UCTbITaTeNbHoe HanpsbkeHne cHukatoT Ha 50 % no cpaBHeHUIo € Hop-
MUPYEMbIMW CTaHAapTaMu 451 Usgenuin B cobpaHHoM Buae.

JonyckaeTca nsenekatb obpasLbl U3 Kamepbl Ha BpeMsl, Heobxoaumoe Ansi NPOBEPKN 3NEKTPUHECKon
MPOYHOCTMK.

5.3.15 WcnbiTaHua annapaTtoB yrnpasrieHust n pacnpeaeneHusa 3neKTpUYEecKon SHEPrum HarnpskeHnem
oo 1140B

5.3.15.1 VcnbiTaHus NpoBogAT No ANUTENbHOMY PEXUMY.

Annapartbl ynpasneHnsl U pacnpeaeneHna anekTpudeckon aHeprm AOMKHbI NPOXOANTL UCTLITaHUS C
pasrepMeTusaumen B cootBeTcTBUN € 5.3.8, 5.3.15.2, 5.3.15.3. MNMpu 3TOM AonyckaeTca KpaTKOBPEMEHHOE, He
6onee 10 MUH, HapyLUEeHWe UCILITAaTENbHOIO peXxuma.

5.3.15.2 Annapatbl ynpasneHusi, UMetoLLMe SNeKTPUYECKYHo Ayry Ha CUIMOBbIX KOHTaKTax npyu Hopmarib-
Hoi paboTe (nyckaTenu, CTaHUMK ynpasneHua), AOMKHLI NPOXOAUTL UCMBITAHUA NPU KOMMYTaLMKN HarpysKu.
Pexvm KoMMyTauun ycTaHaBNMBaEeTCA B CTaHAapTax UMM TEXHUHECKUX YCMOBUAX Ha UCNBbITaHNSI KOHKPETHBIX
BMOOB.

5.3.15.3 Annapartbl ynpasneHuns u pacnpeaeneHus aneKTpu4eckon aHeprun, He UMetoLme aneKTpudec-
KOW Ayr1 Ha CUNOBLIX KOHTaKTax Npu HopmanbHo paboTe (6e3ayrosble, 6eCKOHTaKTHbIE, BaKyyMHbIE U T. M.), @
Takke annaparbl ¢ py4HbIM ynpasneHnem (asTomatudeckne n HeaBToMaTudeckue BeIKoYaTenu, KOHTponse-
pbl, KHOMOYHbIE NOCThI YNPaBAeHUsa 1 T. N.), UCNbITbIBAOT 6€3 Harpysku. ATK annapaTbl 4OSMKHbI NPOXOAUTL UC-
nbiTaHne Ha yHKUMoHUpoBaHue cornacHo MOCT 16962.1. Pexum paboTbl ykasaHHbIX annapatoB npu
ncnbiTaHUM Ha YHKLUMOHUPOBaHWE AOMMKEH YKasblBaTbCA B CTaHAapTax UM TeXHUYECKUX YCMOBUAX Ha
N30enua KOHKPETHbIX BUAOB.

5.3.15.4 Ha 21 cyT ucneiTaHni kamepy NepeBogAT Ha NOCTOSAHHBIN KITUMAaTUYECKUIA PEXUM: TeMnepaTy-
pa (35 £ 2) °C, oTHOCUTENbHaA BNaXHOCTb 92 %—98 %. 3TOT pexum nogaep>KnsatoT B TeHeHUe CyToK.

3a MYHUManbHbBIA YPOBEHb CONPOTUBMAEHNS M30MALMM annapaTta NPUHUMAIOT cpedHee 3HaYeHne akTuB-
HOro CONPOTUBIEHUSA, U3MEPEHHOe 3a nocneaHue 16 YacoB UCMbITaHWIA.

5.3.15.5 N3amepeHne conpoTUsBneHns n3onsauum annapatos Ha 1—20 CyT UCNbITaHWI NPOBOAAT He pexe
odHoro pasa B CyTkW, Ha 21 cyT — vepe3 2 4. MamepeHne conpoTUBNEHUA U30NALMN NPOBOAAT Henocpea-
CTBEHHO nepeq BKNoUeHneM oborpesa kaMmepbl.

5.3.15.6 TNocne AeMOHTUPOBaHUA U U3BMEYEHUS annapaTta 13 Kamepbl NPOBOAAT BHELIHUIA OCMOTP BCEX
OCHOBHbIX Y3110B 1 AeTanen kaxaoro annapara.

5.3.15.7 Annapat AaHHOro TUMNa CYUTaOT BbIAESPKABLUMM UCNBbITaHUA HA BO3ASWCTBUE BNIAXKHOCTU BO3-
Ayxa nNpu ycroBuK, ecnu:
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a) Bce o6pasLpl annapara ocTanvcb paboTocnocobHbIMN (He BO3HUKANo KOPOTKOro 3aMblKaHWUsA Mexay
CUMOBBIMU LENsIMA, a Takke MeXay CUMOBLIMU LIeNsiMM 1 KOPNYCoM U T. M.);

6) MUHUMarbHbIA YPOBEHb CONPOTMBIEHUS N30MALMM CUMOBLIX Lienel OTHOCUMTeNbHO Koprnyca annapa-
Ta He cHusuncsa Hwke 300 kKOM, a4na cTaHuuiA ynpasneHna — 350 kOM Ha kaxablA KOHTaKTop;

B) He OTMeYeHO pacTpeckuBaHue (NosiBNeHne Menkux 1 ryboKMX BOMOCAHbIX TPELUMH) NN pasmsirde-
HMe NaKoKpacoYHbIX NOKPLITUA K NNacTMace U3oNALMOHHBIX AeTanen.

5.3.16 UcnblTaHna acMHXPOHHEIX 3NeKTpoABMraTenein ¢ KOPOTKO3aMKHYTLIM POTOPOM HanpsiXkeHnem go
1140 B

5.3.16.1 lNepen nomelleHUeM B Kamepy anekTpoasuratenei B ux obMoTKM ycTaHaBnNMBaloT He MeHee
YyeTblpex TepMonap B Hanbonee HarpeBaeMblX TOUKax Mo AaHHBEIM TemnepaTypHOro nonsi 0bMOTKN 3MeKTpo-
asuratens. Tepmonapbl HaknagbiBaoT Ha U3OMSILMIO U HAOQEXHO U30MMPYIOT OT Kopryca afeKkTpogsuratens
Tak, YToBbl HaNM4Me UX He OTPaXKaNoCh Ha pesyrbTaTtax UCTbITAHWA N30NALMA NOBLILLEHHBLIM HarnpsiXXeHuem B
cooTtBeTcTBUN ¢ 5.3.14. [lonyckaeTcs NpoBOAMTb KOHTPOSb TemnepaTypbl APYrMMA METOAAMMN.

5.3.16.2 VcnbiTaHusi NpOBOANAT MO YCKOPEHHOMY PEXUMY.

5.3.16.3 [pu UCNbITAHUSX NPOBOASAT U3MEPEHNUSI CONPOTUBIEHUS N30MSALMN TOKOBEAYLLMX YacTel OTHO-
cuTenbHO Kopnyca n mexay daszamun. 3amepbl CONPOTUBIIEHUS U30MNSALMN MPOBOAAT HE pexe YeM yepes 2 4 Ha
9 1 12 cyT NCNBLITaHUIA N HE peXe YeM OAMH pas 3a LMK — B oCTarbHOe BpeMmsl.

5.3.16.4 Ha 9-e cyT UCMbITaHWA KaMepy NepeBoasaT Ha MOCTOAHHBIN KIIMMaTUYECKUA PEXUM Npn Temne-
patype (35 + 2) °C 1 oTHOCUTENbHOW BNaXHOCTU Bo3ayXxa 92 %—98 %. 3TOT peXXum nogaepxusaioT B TeYeHne
CYTOK.

5.3.16.5 Ha 10-e cyT ucnbiTaHuiA TennosnarokaMmepy nepeBoAsAT B KIIMMaTUYECKUIA PEXUM B COOTBe-
TCTBUM € 5.3.16.2 1 BbIAEPKUBAKOT Takon PEXUM B TEYEHUE CYTOK.

5.3.16.6 Ha 10-e cyTkun ucnbITaHWi B TeHeHMe nocneaHux 6 4 NpoBOASAT NPOBEPKY areKTpoasuratenei
Ha byHKUMOHMPOBaHWe (NpU HOMUHANBHBIX HANPshkeHUU 1 Harpyske). [lonyckaeTcs npoBegeHne sTUx UcnbliTa-
HWI BHe KaMepbl He Bonee yeM Yepes 30 MUH Nocne U3BNeYeHUs AaNeKTpoaBUraTens U3 KaMmepsl.

Mpn ncnblTaHNAX B Kamepe BMECTO NPOBepKN Ha (OYHKUMOHUPOBAHUE NPU HOMUHAIBLHOW Harpyske no-
nyckaeTcsi MPOBOAUTE MPOBEPKY B PEXUME PEeBEepPCUPOBaHUS UMW NEPUOANYECKUX MYCKOB N OCTAHOBOK (ecnm
peBepcrpoBaHue He JoMNyckaeTcsi B COOTBETCTBMU CO CTaHAAPTOM Ha arieKTpoasurateni UCbITyeMoro Tuna).
Pexxumbl peBepcrpoBaHns U MycKoB AOMKHbI COOTBETCTBOBaTL Haubonee TaxXenoMy pexumy paboTbl, npea-
YCMOTPEHHOMY CTaHAapTaMu Ha anekTpoABuraTenu gaHHoro Tuna. YactoTta peeepcupoBaHua AomkHa BbiTb
Takom, 4Tobbl obecnevrBancs noabem TemnepaTypbl 06MOTOK anekTpoasuratenein 4o MakCuMarnsHo AoNyCTu-
Mol B TeveHue He Gonee 45 MUH. 3a MakcuMarnbHO AONYCTUMYIO NPUHUMALOT TemnepaTypy, kotopas Ha 10 %
BblLLe ANUTENbHO AONYCTUMON ANA N30NALMM AaHHOro Knacca HarpesocTonkocTu. Korga Temneparypa o6Mo-
TOK AOCTUraeT MaKcUMmarnbHO AOMYCTUMON, 3neKkTpoaBuratens nepexntodaloT Ha paboTy Bxonoctyto. Mocne
oxnaxaeHusa obmoTok Ha 30 % OT MakcumarnbHO OONYCTUMO TeMNepaTyphbl €ro BHOBb NEPEBOAAT HA PEXUM
peBepcrpoBaHUs.

Mepeq ncnbiTaHeM Ha PYHKLUMOHUPOBAHWE 3aMepPSsIHoT CONPOTUBNEHWE U30AALUK 3NeKTpoaBUraTenen.

5.3.16.7 locne ucnblTaHWi Ha OYHKLUNMOHUPOBaHNE N3MEePAIOT CONPOTUBNEHNE U30NALUA SNEKTPOABU-
ratensi. Ecnu ncnbitaHns Ha yHKLUMOHUPOBaHWE NPOBOANIUCE BHE Kamepbl, aneKTpoasuraTeny cHosa nome-
WatoT B kKaMmepy. Kamepy nepeBoAaT Ha NOCTOAIHHBLIA KNMMaTUYeCKUI pexxum npu Temnepatype (35+2 °C n
OTHOCUTENbHOM BNaxkHocTu Bo3ayxa (97 £ 3) %. DTOT pexum BbIAEPXKUBAIOT B TeHeHne 2 CyT.

3a MUHUMarbHbBIN YpOBEHb COMPOTUBMAEHUSA M30MALMM ABUraTeNa NpUHUMaloT MeHbluee U3 ABYX ycpea-
HEHHBIX 3HaYeHWIA COMpPOTUBIEHNA A0 U nocre (yHKLMOHUPOBAHWUA, N3SMEPEHHOM0 COOTBETCTBEHHO Ha 9 n
12 cyT.

5.3.16.8 OnekTpoasuratens 4aHHOMO TUNAa CYMTAOT BblAePXKaBLUMM UCNbITaHUE Ha BO3AENCTBUE Bax-
HOro Tenna npu ycriosuu, ecnu:

a) Bce obpasLbl 3neKkTpoaBMraTens BbiaepXanu NpoBepky Ha yHKUMOHUPOBaHWe;

6) unsonsumsa Bcex 06pasLoB BblaepKana UCMbITaHUs MOBLILLIEHHBIM HanpsKeHUeMm;

B) He NPOWU3OLLIIO NOBPEXASHNS MEXBUTKOBOW U30MALMU OBMOTOK NPU UCTILITAHUAX;

r) He NPOM3OLLMNO MOBPEXAEHUA NPOXOOHbIX M30NATOPOB (pacTpecknsaHue, kopobnexue, o6pasoBaHue
TOKOMPOBOAALLUNX MOCTUKOB Ha NMOBEPXHOCTM U Np.);

4) He 0TMeYeHo pacTpeckuBaHue (NosiBNeHWe MenkuxX Unu riyB6oKnX BONOCSAHBIX TPELUMH) UMK pasMsir-
YeHue NakoKPacoUHbIX MOKPLITUN 1 NNIACTMACC U3ONSLMOHHBIX AeTanei;

€) MWHUMarbHbIN YPOBEHb COMPOTUBNEHUS U3ONALN CUMOBBIX LieNein 0THOCUTENbHO Kopnyca 3MneKTpo-
asuratens He cHuaunicsa Hwke 0,5 MOM ans kombaiHoBbIX U KoHBeepHbIX 1 1,0 MOM ans anekTpoasurate-
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ne octanbHbIX TUNoB. MUHUMAanbHbLIA YPOBEHbL COMPOTUBNEHUS W3OMALMM OMNpeaensioT Kak cpegHee
apndMeTU4eckoe sHa4YeHne ConPOTUBIIEHNSA N30NSILMN 3a nocnedHue 16 Yac nsmepeHuia.

5.3.17 WNcnbiTaHua nagenuin lWaxTHon aBToMaTuKn

5.3.17.1 VcnbiTaHnsi NpoBOAAT NO ANUTENbHOMY PEXUMY C pasrepMeTusaumein o6onovkn B COoTBeT-
cTBuM ¢ 5.3.8.

5.3.17.2 VicnbiTaHne Ha dyHKLUMOHUPOBaHME NPOBOAAT MPU HOMUHANBLHOW Harpy3ske, yKkasaHHOW B CTaH-
aapTax (TY) Ha KOHKpeTHble BUAbI U3Aenus.

5.3.17.3 MuHUManbHbIA ypoBeHb CONPOTUBIIEHUA ONPeaensitoT B cooTBeTcTBUN € 5.3.15.4.

5.3.17.4 N3penua cunTaloT BblAepKaBLUNUMU UCTIbITAHWUA Ha BO3AEACTBUE BIIaXKHOCTW BO3AYXa Npu ycro-
BUU, ecnu:

a) Bce obpasubl BbiAepXanu NpoBepky Ha yHKLUUOHUPOBaHME U OcTanuck paboTocnocoBbHbIMU B COOT-
BEeTCTBUM co cTaHaapTamu (TY) Ha nsgenusa KOHKpPeTHOro BuAa;

6) pacTpeckvBaHue uUnu pasmsirdeHne NakoKPacodHbIX NOKPbITUIA cooTBeTcTBYET FOCT 15963;

B) 3aneMeHTbl CXeMbl, raribBaHNUYECKN CBA3aHHbIE C CUMOBOI Y4aCTKOBOW CETbIO, UMEIOT COMPOTUBNEHUE
N30NAUMM OTHOCUTENbHO Kopnyca He meHee 300 kOm.

5.3.18 Mernkne HencnpaBHOCTU UCTILITYEMBIX U3AENUA (HapyLLEeHUe MOHTaXa, BbIXOA U3 CTPOS CUrHanb-
HbIX f1aMM U T. N.) MOTYT YCTPaHsiITbCsl B NpoLecce ucnbitaHui. Mpu ycTpaHeHUn HencnpasHocTen pexxum pabo-
Tbl TEeNnokamepbl He AOIPKEH HapyLaTbCs Ha ANuTenbHoe BpeMs (He 6onee yem Ha 1—2 4 6e3 nepeHoca).

5.3.19 lMopsagok npoBeaeHUst UCNbITAHUIA PYAHUYHOTO 3NeKTpooBopyaoBaHUsA BCexX APYrUX BUAOB Ha
BO3AEWCTBUE BMAXXHOCTU BO3AYXa AOIMKEH COOTBETCTBOBATL 06LMM NonoxeHuam 5.3.

5.3.20 lMopsagok npoBeAeHUs UCTILITAHUIA HA BO3AEWCTBUE BNAXXHOCTU BO3AYXa PYAHUYHBIX NEPEeHOCHbIX
nNpuBopoB N YCTPOWUCTB UHAMBMAYAlbHOMO MOMb30BaHUA YCTaHaBNMBAaETCA B CTaHA4apTax UM TeXHUYEeCKUX
YCNOBUSAX Ha U3AeNnUa KOHKPETHLIX BUAOB.
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MpunoxeHne A
(cnpaBo4Hoe)

an/IMepHaFI KﬂaCCI/ICbI/IKaLIMFI ANEeKTPON3ONALNOHHbLIX MaTepnanoB

pynna matepuana

HaumeHoBaHue, Mapka matepuana

a

OnekTpokepamMuka (hapdop, cTeatuT, KOPAMEPWT); CroAa U crirgsHble MaTepuarns! 6e3 opra-
HUYECKUX CBSA3YIOLLMX; 3NEeKTPOU3OIALMOHHbBIE CTEeKNa (CuTansbl, MUKanekc)

6

AmunHonnacTtel Mmapok M®B1, MOB2, M®B3 (K-78-51), MOE1 (J0-2) no FTOCT 9359; npeccma-
Tepvansl Ha OCHOBe KpemHumnopranmdecknx cmon [MKO-1-1-1 (Kd-9), MKO-1-1-3 (Kd-10),
MKO-1-2-4 (KMC-9), MKO-1-3-5 (KIMK-9), MKO-1-3-11 (KMK-218), TMKO-1-3-12 (KMK-21811),
MKO-1-2-13 (MK-9), NMKO-1-2-15 (TM-110PM); ac6ouemeHT, acOOTEKCTONUT; CTEKIOTEKCTONUTDI
CKM-9, CTKM; droponnact-4; komnanop M-5 3LLU; npeccmaTepuansl Ha OCHOBE NONU3UPHON
cmonsbl NMCK-5PM

Mpeccmartepuransl Ha OCHOBE NonuagmpHbix cmon (npemukcsl) NMCK-5, NMCK-5H, NMCK-OPMT,
MNCK-OPBMT, naBcaHoBbIn retuHakc J1M-20

Mpemukebl MCK-5T, MCK-5HT; nonmamung 610, nonmuctupon nuctoeon ABC-2020, napo-
HuT MOH
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MpunoxeHve b
(ob6a3aTenbHoe)

Mpumepbl onpeaeneHnsa NyTen yTe4YKN U aNEeKTPUYECKNX 3a30pOB
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PucyHok B.12

PucyHok B.11
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PucyHok B.16

PucyHok B.15

SNEeKTPON3oNALNOHHbIM MaTepuan,

K — nytb yTevku; T — metann; 2

SNEeKTpUu4HeCKnn 3a3op,

L

3 — KneeBoe coeuHeHne
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YOK 621.3.002.5:622:006.354 MKC 29.260.20

KnitoueBble criosa: sneKTp0060pyp,OBaHme B3pbiBO3allLLEeHHOe, pyOHUYHOE, NYTU YTEYKN, afieKTpu4eckme s3a-
30pbl, U30NALNS, METOAbI, UCMbITAHWS, TPEKUHTOCTOMKOCTD
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