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[lpeaucnoBue

Llennu npuHumnel ctTaHgapTusaunm B Poccumnckon PegepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna npuMeHeHnst HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgaptusauma B Poccunckon Peagepauun.
OCHOBHbIE NONOXEHUAY

CBegeHUA o cTaHgapTe

1 PASPABOTAH HekoMmmepyecKkuM napTHEPCTBOM «HaLUMoHanbHaa accounaumnsa BoaopoaHon sHepre-
TUk» (HINMHABO)

2 BHECEH TexHnueckmum komutetToM no ctaHgaptusauum TK 29 «BoagopogHble TEXHONMOTMA»

3 YTBEP>XXOEH VW BBEJEH B JEVNCTBWE Mpukasom PefeparbHOro areHTCTBa rno TEXHNYECKOMY pery-
nuposanuto nmetponorium ot 21 aekadbpa 2010 r. Ne 808-cT

4 B HacTodlWeM cTaHgapTe yuTeHbl COOTBETCTBYIOLUME MOMOXEHUA MeXAyHapoaHOoro craHgapTa
NMCO 16111:2008 «llepenBuXHble YCTPOUCTBA U CUCTEMbI AN XpaHeHUda BoAgopoda Ha OCHOBe rMapuaoBs
MeTannoB» (ISO 16111:2008 «Transportable gas storage devices — Hydrogen absorbed in reversible metal
hydride», NEQ)

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOpMaUUOHHOM yKalzamerse «HauuoHanbHblie cmaHoapmabi», a mexkcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX yKalamernsx « HauuoHanbHbie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmel». Coomeemcmaey-
rowas UHopmMauus, yeeodoMrieHue U meKcmsi pasmMellaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHpapTuHdopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

[To Mepe paclunMpeHnsa NCNoNb3oBaHMS razcobdbpasHoro Boaopoaa B pasnuMYHbIX oTpacnaX NpOMbILLMEH-
HOCTU BO3HMKAET He0OX0AMMOCTb B HOBbIX U YCOBEPLLUEHCTBOBAHHBLIX TEXHOMNOMMAX XpaHeHus rasa. B ogHon 13
TaKNX TEXHONOTMU UCcnonb3yeTcda abcopbums Bogopoaa cneunanbHbiMUA cnnaBamMmm ¢ 0bpasoBaHMeEM MeTanno-
rMapuaHbIX coeauHeHUN. YCTPOUCTRA, coaepXallue metannorngpugHbele coeamMHeHUd, No3BONAT HaaeXXHo
XPaHUTb U TpaHCNOPTUPOBAaTbL BOAOPOA, a 3aTeM U3BMNeKaTb ero npu TepMmoagnHammyeckom Bo3aencTemm. Hac-
TOALUN CTaHOapPT ONUCEIBAET YCMOBUA 3KCnyaTauun, KoUTe pun NpOeKTUPOBaHUS, TUMbI UCNbITAHUN, BKNoYad
KOHTPONbHbIE UCNBITaHUA NepedBUXKHBIX CUCTEM XpaHeHUdA BoAopoda Ha OCHOBe rmapuaoB MeTansnoB, UMeHY-
eMbIX KakK «MeTannorngpuaHbele kKoHTenHepbl» (MI-koHTenHepsl). Tunbl MI-KOHTEUHEPOB BKMOYAOT B Ceb4:
kKapTpuaxn TBIJ1, emkocTu Ana XpaHeHWs BoAopoda C BbLICOKOW CTeNeHbo OYUCTKU U AP.

B cooTBeTCTBMM C NpuHUMNAMM HaUWOHaNbHOW cTaHgapTu3auun, ycTaHoBNeHHbIMU PegepanbHbIM
3akoHOM «O TexHun4yeckom perynupoBaHum» ot 2/7.12.2002 Ne 184-03, npumeHeHUe MeXXayHapoaHOro CTaH-
napTtapaccMaTpuBaeTCH Kak OCHOBA pa3paboTKM HaLUMOHanbHOro ctaHaapTta, 3a UCKNIoYeHUeEM cny4aeB, ecnn
Takoe npuMMmeHeHue nNpu3HaHO HEBO3MOXHLIM BCMNEeACTBME HECOOTBETCTBUA TpeboBaHUM MeXayHapoaHbIX
CTaHOAPTOB KNMMMaTUYECKUM M reorpaguiyeckum ocobeHHocTam Poccuinckon degepaut, TEXHUYECKUM U
(UNN) TEXHONOTMYECKUM OCODEHHOCTAM UITU MHBIM OCHOBaHMAM Nbo Poccnnckaa $egepausi B COOTBETCTBUN
C YCTaHOBNEHHLIMU NpoLeaypaMu BeiCTynana npoTUB NMPUHATUS MeXAyHapoaHoro ctaHgapTa N oTAenbHbIX
ero NonoXeHuHN.

HacTosawmnin ctaHaapT paspadboTtaH Ha ocHoBe MexxayHapogHoro ctaHgapTta MCO 16111:2008 «[lepea-
BUXHbLIE YCTPOUCTBA U CUCTEMBI ANA XpaHeHUsa Boaopoda Ha ocHoBe ruapuaos metannos» (ISO 16111:2008
« Transportable gas storage devices — Hydrogen absorbed in reversible metal hydride») [25].

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

[lepegBUXHbIe YCTPOUCTBA U CUCTEMDI
AnA XpaHeHUA Bogopoaa Ha OCHOBe ruapuaoB MeTanmnoB

Transportable gas storage devices and systems for storing hydrogen based on metal hydrides

IlaTta BBeaeHna — 2011—07—01

1 O6nacTb NpyMMeHeHUA

Hactoawunii ctangapT ycTtaHaBnuBaeT TpeboBaHMSA K NPOEKTUPOBaHUID, KOHCTPYKLUMN, MaTepuanam u
MeToadaM UCMbITaHUA cUCTeEM ANA XpaHeHUsa razoodbpasHoro Bogopoaa B MeTanornapuaHbiX coegnHeHnsax
(MIM-coeanHeHns) ¢ BHyTpeHHUM obbemMom He Bonee 150 N u pabounm gaBneHWUeMm, He NpPeBbILAaoLWNM

25 Ml la.
CTaHaapT pacrnpocTpaHseTcs Ha cMcTeMbl ¢ ucnonb3oaHnem Ml -coegnHeHin, npegHasHaveHHble AN

XpaHeHUs 1 TpaHCcnopTUpPoBaHUA Bogopoaa.
CTaHaapT He pacnpocTpaHdaeTcs Ha bOpTOBLIE CUCTEMBI TPAHCMOPTHLIX CPeACTB, paboTatoLmx Ha Boao-

poae.
2 HopMmaTuBHbIE CChINKN

B HacTodwemM cTaHgapTe UCNONb30BaHbLI HOPMAaTUBHBIE CChINKU Ha crieayolmne ctaHaapThl:

[OCT P 51753—2001 BannoHbl BLICOKOro AaBneHUs aAns cXaToro npMpoaHoro rasa, UCnonb3yemMoro
B KQ4YE€CTBE MOTOPHOIO TOMNMMBa HAa aBTOMODUNBbHBLIX TPAHCNOPTHLIX cpeacTBax. ObLme TeXxHU4YecKme ycnoBus

[OCT 949—73 bannoHbl cTanbHble Manoro U cpegHero obvema Ans rasoB Ha Pp <= 19,6 Mlla

(200 krc/cm?). TexHudeckue ycrnoBus

[1pumeyaH ue— [lpunonb3o8aHuu HacmMoawWUM cmaH8apmom yernecoobpasHo rnposepums delicmaue cchbi-
JIOYHBIX cmaHoapmos 8 UHphopMaluUuoHHOU cucmeme obuyez20 rnofb308aHuUs — Ha oguyuanbHoMm catume QedeparnibHo20
azeHmemaea o mexHU4YeCcKoMy pez2yrilupog8aHuro u Mmemposoauu 8 cemu ViamepHem uriu rio exxe200H0 uzdasaemMomy
UHOPpMaUUOHHOMY yKazamemnwo «HauyuoHansHeie cmaddéapmsai», KOmopkit orybnukosaH rno coOCmMosHuUr Ha 1 aHeaps
mekKyuiezo 200a, U rio coomeemecmaeyrouwUuM eXXeMeCca4YHOo usdasaeMbeiM UHPOPMaUUOHHBIM yKazameraM, ornybrukosaH-
HbIM 8 mekyuwiemMm 200y. Ecrniu ceoinoyHbill cmaHOapm 3amMeHeH (U3MEHEH), mo rpu rofib308aHuu Hacmosuwum cmaHoap-
mom criedyem pykosoocmeogamhbCH 3aMEeHAOWUM (USMEHEHHbBIM) crmaHOBapmom. Ecnu cebinoyHbili cmaHdapm ommeHeH
be3 3aMeHbI, MO r1010KeHUe, 8 KOMOPOM OaHa CChiflKa Ha He20, MPUMEHSMCH 8 Yacmu, He 3ampazausarou,ell 5my CChifiky.

3 TepMuUHbI U onpeaeneHus

B HacTosilem cTaHgapTe NnpuMeHeHbl cnegyolme TepMUHbI C COOTBETCTBYIIOLWLMMIN onpeaeneHUaMu.
3.1 abcopbupoBaHHbIN (absorbed): lNornoweHHbIN 1N yaepXXMBaeMblin 3a cHeT 0DpasoBaHUS CBS3YIO-

LLMX B3aUMOeNCcTBUN B 0O bemMme maTepmnana KOMMNOHEHT.
3.2 paBneHue pa3spbiBa (burst pressure): MakcumanbHoe gaBneHue, cosgasaemoe B MI-koHTenHepe

NnPEW UCNbITAHUN Ha pa3pyLUeHKe.
3.3 pacu4eTHbIU npepen HanpsXkeHUU (design stress limit): Obwaa Harpyska, cosgaBaemast Hanpske-

HUSAMW, KOTOpasa AoNyCcTUMa A9 CTEHOK 0BOIOUKN.

[TpnumedyaHwune—BobwenHarpyske y4nTbIBaOTCH KaK AaBreHue rasa, cosgaBaemoro B MIM-koHTenHepe, Tak u
OpYyrve Hanpsi>XeHns, Hanpumep CBA3aHHbIE C pacluMpeHneM Crninaea, nornowatoLlero Bogopoa.

U3paHune odbmumanbHoe
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3.4 KapTpuax gnatTonnuBHoro anemMeHTa (fuel cell cartridge): YCTpOUCTBO, B KOTOPOM XPaHUTCA TOM-
NNBO, NoJdaBaeMoe B TOMIUBHLIN 3N1eMeHT uepes KpaH, perynmpyrowmumi nogadvy Tonnmea.

3.5 MI-kapTpuax ganaTonnuBHoro anemMeHTa (fuel cell MH cartridge): Ml -koHTelHep, B KOTOPOM Xpa-
HATCA BoAopod AN UCNONb30BaHMNA B KAUeCcTBe TOMNIMBA B TOMJIIUBHBLIX 3N1eMeHTax.

3.6 MakcuManbHoe pAaBrieHue cpadbaTbiBaHUA npepoxpaHuTenbHoro ycrtpouctBa (full flow
capacity pressure): MakcumansHoe gaBneHue rasa, Npy KOTOPOM NpeaoxpaHUTeribHoe YCTPOWUCTBO MOMHOC-
TbtO OTKPLITO.

3.7 abcopbupyrowmnn sogopoa cnnaB (hydrogen absorbing alloy): MaTtepunan, cnocobHel coegm-
HATLCS € ra3oobpasHbIM BOACPOAOM € 0bpasoBaHMeM obpaTUMOroc MetTannnyeckoro rugpuaa.

3.8 BHYTPeHHUU aneMeHT (internal component): CTpykTypa, matpuua, matepman UM KOHCTPYKLUMSA
cogepkallaacs BHYTpY obonovkn (3a UCKNoYeHnemM Boaopoaa, abcopbupyulero sogopod cnnaea n rnapuaa
MeTanna).

[TpnmeyaHn e — BHyTpeHHMe 3neMeHTbl MOIyT UCMONb30BaTbLCA AN OCYLLLECTBNEHUS Tennonepeaayn, orpa-
HU4YEeHUs1 NepeMeLLeHns rmapunga metanna/adcopbunpyLero Bogopoa cnnasa n/mnv npeaoTepallatb Ype3aMepHoe Hanpsi-
XEHNE Ha CTEHKW 000N0YKN, BbI3BaHHOE pacLlUMpEHnEM rmapuaa.

3.9 BHYTpeHHUU obbeM (internal volume): BHyTpeHHAA BMECTUMOCTL OO0NOUKA.

3.10 mMakcumanbHO pazpeweHHoe gaBneHue, MPL (maximum developed pressure, MDP): Hanbonb-
Lee n3bbiTouHOE AaBneHue rasa B Ml -KoHTenHepe Npru HOMUHaNbLHOM 0bbeMe BoAOPOAa, COOTBETCTBYIOLLEE
PaBHOBECHOMY AaBNEHUIO NPU MakcuUMarnbHoU paboyen tTemnepartype.

[TpumeyvaHune— TepMnH «MakCUMarnbHO pa3pelleHHoe JaBneHne» cneymanbHo NpegHasHavYeH ans Mmertarn-
normapuaHbiX cuctem. He cnegyet nytaTb €ro ¢ TEPMUHOM « MakcMmanbHO gonyctumoe pabovee gasnenne (MAWP )»,
NCNOMNMb3yeMbiM B APYruX cTaHgapTax.

3.11 Mmetannudeckuurugpug, Ml (metal hydride): MaTtepuan, nony4alwMnuca npu peakumm sogopoaa
c abcopbupyromMm meTtannmyeckum crniaBom.

3.12 MeTannorngpuaHbiu KOHTeHep, Ml -koHTeuHep (metal hydride assembly, MH assembly): ['lon-
HOCTbIO YKOMMIEKTOBAHHAA CUCTEMa XpaHeHWUsl U TPaHCMOopPTUPOBaHUA BOAOPOAA, BKMoYawwasi B cebdbs
eMKOCTb C BHYTpeHHUMUK anemMeHTamun, MIT, perynatopom gasneHus, Y, apyryio apmartypy.

[TpyumevyaHNHs
1 Ml -KoHTEenHep coaepPXMUT NEPBUYHBLIN 3aNOPHbLIN BEHTUIND.
Z2 KapTtpunmk anst TOonnMMBHOIO 3NeMeHTa sBnseTcs pasHosngHoctbio M -KoHTenHepa.

3.13 HopManbHble ycnoBUuAa akcnnyaTtaumu (normal operating conditions): YCnoBua, npmu KOTOPbIX
MI -KOHTeHep MOXeT HopManbHO PYHKLUUMOHUPOBATL B TEYEHKUE BCEro Nepuruoaa akcnnyartaunm 1 sanpasku.

3.14 HopManbHble pabouune ycnoBua (normal service conditions): lnanasoH 3Ha4eHUN TakMUX Napa-
METPOB KaK AaBneHune, Temnepartypa, pacxod Bogaopoaa, ero coctaB U T. 4., B KOTOPbIX YCTPOUCTBO MOXET HOp-
ManbHO PYHKLMOHUPOBATL B YCITOBUAX HOPMalbHOM 3KCnyaTauun, TpaHCnopTUpOBaHUA U XpaHeHUS.

3.15 npeaoxpaHutenbHoe ycTpoUCTBO, [1Y (pressure relief device, PRD): 3awutHoe yCTpOUCTBO,
cnyxauwee anga copoca nsdbiTouHoro gasneHnsa B MIM-koHTenHepe ans npegoTepalleHnst ero NoBpeXXaeHus.

[TpunmedaHwune—llpegoxpaHntenbHOe YCTPOUCTBO MOXET «CcpabaTtbiBaTb OT 4ABINEHUNA», TO €CTb HACTPOEHO HA
3HaYeHue JaBIeHNs], UNN MOXET «cpabaTtbiBaTb OT TEMMEPATYPLI», TO €CTb HACTPOEHO HA TEMNEPATYPHLIN pexXnm. [peaox-
PAHUTENBHOE YCTPOUCTBO MOXET DbITh KaK «cpabaTbiBaloWMM OT AaBNEHNS», TaK U «cpabaTbiBalOWMM OT TEMMNEPATYPbI».

3.16 npeaoxpaHutenbHbIU KNanaH, NK (pressure reliefvalve, PRV): OnemeHT 1Y, KOTOPLIM BKNIOYaET
B cebs KnanaH, OTKpbIBAOLWUNCA NPpU 3a4aHHOM 3Ha4YEHUW AaBNEeHUS U 3aKpbIBaOLWUNCS, KaK TOSTbKO 3HaYeHne
OaBNeHNUA CTaHOBUTCH MeHblLLEe 3a4aHHOrO.

3.17 HOMUHanNbHbIN 00BeM (rated capacity): MakcumanbHOe KONMYeCTBO BOAOPOAA, BblAensiemMoe 13
CUCTEMbI XPaHEHUA NPU YKa3aHHbLIX YCINOBUSIX.

3.18 HOMMHanbHoOe fgaBneHue 3anpaBku, HO3 (rated charging pressure, RCP): MakcumanbHoe aae-
neHne, KoTopoe MoXeT bbITb co3aaHo Angd 3anpaskn MIM-koHTenHepa BoAOpOaAOM.

[MTpumevaHne—HIA3He 0bA3aTENBHO AOMXHO COOTBETCTBOBATL NMNATO PABHOBECHOMO AABNEHUSA MOrMOLLLE-
HUA BOAOPpOaa MeTannormgpuaom.

3.19 obpaTumbiu rugpua Mmetanna (reversible metal hydride): MeTannuueckun rmapua, AN KOTOPOro
CYLLECTBYET pPaBHOBECHOE COCTOsIHMEe Mexay abcopObupylolmMm cnnaBoMm, rascodbpasHbiM BOAOPOAOM WU
MeTannm4ecKUM rnapuaom.

[TpumeyaHune—WMameHeHus1 JaBnNeHnsa N TemnepaTypbl CMELL AT paBHOBecue, obecnevmBatoLee 0b6paso-
BaHWE UMW Pa3fnoXeHne MeTannmyeckoro rmapuaa Ha cnnas, abcopbupyowmm Bogopoa, v razoodpasHbeii BoAopoa.

2
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3.20 pa3pbiB (rupture): PaspylieHue obonoYku, cnocobcTeytollee ObICTPOMY M UHTEHCUMBHOMY BbICBO-
DOXOEHUIO HAKOMMEeHHOW SHEePruu.
3.21 obonou4ka (shell): EmkocTb ntobon popmel (LMNnHApUYeckas, npmamMmartudeckasi, kybndyeckas u

ap.), coaepxalas B cebe razoobpasHbin BOAOPOA, MeTannnMyeckmm ruapua n apyrne BHyTPEHHME 3NEeMEHTHI
MI -koHTeunHepa

[MTpnmeyaHune— Obonovkon MOXET ObITb EMKOCTb, COCY BbICOKOIrO JaBNEHUS NN pe3epByap Apyroro Tuna.

3.22 ypoBeHb Hanps>xeHuu npu so3geucteum MP[L (stress level at MDP): CymmapHoe Bo3aencTeme
Ha CTEHKY 0DONOYKM MeTannorMapmaHoro Mmatepmana npn HoMMHansHoOM eMKOCTU ra3oobpasHoro sogopoaa u
OPYIMX MexaHU4YeCcKnx Harpysok.

3.23 paBneHue ucnbitaHug (test pressure): laBneHne, Heobxognumoe AnNs nNpoBeaeHUs UCNbITaHUIA
MI -kOoHTenHepa No BceM KBanMPUKaLMOHHBIM KPUTEPUSAM.

4 Pabouue ycnoBus

4.1 [JaBneHue
4.1.1 MakcumanbHoO pa3pelwleHHoe gaBneHue (MP[)

3HavyeHne MmakcumanbHo paspelleHHOro gaBneHnsa 40MKHO yCTaHaBNMBaTLCA M3rOTOBUTENEM C Y4YEeTOM
3HavYeHnn TemnepaTypbl M gasneHuns B MI-KkoHTenHepe Npy MakcumMmansHon pabodven TemnepaTtype. 3HavyeHume
MP[ He pomkHo ObITh Bhile 0,8 3Ha4YeHUs AaBNeHUS UCNbITaHUA M HEe AOIMKHO npeBbiwaTh 25 MlMa (250 bap).

4.1.2 HommHanbHoe gaBneHue 3anpasku (HO3)

HoMnHanbLHOEe 3HaYeHe gaBneHnda 3anpaBKM AOIMKHO yKasbiBaTbCA U3roTOBUTENEM ANA UCKHOYEHUS
BO3MOXXHOCTW 3anpaBKu Npu AaBMEHNN, KOTOPOE MOXKET MPUBECTU K HANPSXKEHUAM B CTEHKE 0OOMOYKU, NPEBLI-
LaoLWMM NPOEKTHLIX npeaen.

4.1.3 YpoBeHb HanpaXXeHUU Nnpu MakCUMarnbHO pa3peLlleHHOM AaBrieHUu

YpoBeHb 3HAYEHUN HanpaXXeHUU npu mMakcumanbHO paspelleHHOM AaBleHUU AOJMKeH yKasbiBaTbCH
N3roTOBUTENEM HA OCHOBaHUM CBOUCTB abcopbupyoeroc BoAopoa cniaBsa, CBOUCTB pacllMpeHns ruapunaa,
MaKkCUManbHOro pasBMBaeMoro gaBneHuna n gp.

4.2 HoMUHanNbHasi BMeCTUMOCTDL

3HavyeHne HOMUHaNbHOW BMecTUMOCTN MIT-KOHTeMHepa ACIMKHO YKa3biBaTbCA N3roTOBUTENEM B €UHN-
LlaX Macchl Bogopoaa.

4.3 lnanasoHbl TeMnepatyp
4.3.1 Ouana3oH TeMnepaTtyp Npu akcnnyarauuu

3Ha4YeHUa MUHUMaNbHOMN N MakcumMalnbHOU TemMnepaTypbl, Npu KoTopbIX MIT-KOHTenHep MOoXXeT HopMalb-
HO 3KCNNyaTUpOBaTbLCH, YKkasbiBaeT U3TOTOBUTEND.

4.3.2 Pabouun gnanazoH teMnepartyp

3Ha4YeHUA MUHUMAaNbLHON N MakCUManbHOW TeMnepaTypbl NPU HoOpManbHbIX pabovynx YCrNoBUAX, HA KOTO-
pble paccyntaH MI-KkoHTenHep, A0MKHbI YKa3blBaTbCs M3rotoBuTenem. Padbounn gnanasoH tTemnepaTtyp A4on-
XeH cocTaBnsaTb oT MUHYC 40 °C go nntoc 65 °C 1 BKNoYaTh B cebsl Becb Ananas3oH TemMneparTyp, UMeoLw i
MEeCTO B nNpoLecce akcnyaTtauuu.

4.4 YcnoBuA okpyxawlLieun cpeabl

[Mpeanonaraetcs, Yto MI-KOHTEeNHepbI OyayT NoaBepraTbCsl BO3AENCTBUIO OKpYXKatoLLen cpeabl (Bnax-
HOCTU, KOPPO3NKN, YOAapPHbIX HArpy3oK, BMbpaunm n ap.) Ha NPOTSXKEHNN BCEro cpoka cnyobl. M3rotToBuTenb
OOJTPKEH yKa3biBaTb 3HAYEHUSA OKPYXKaoLMX YCNOBUIA, B KOTOPbLIX MOXET akcnnyatupoBaTbea MIM-KOHTENHED.

4.5 CpoKcnyxObl

Cpok cnyxobl MIM-koHTenHepa JOIMKEeH YKasbIiBaTbCH U3roTOBUTENEM U3 YCIOBWUIA IKCNyaTaumun, onpe-
OerneHHbIX B HacTosilem ctaHgapTe. CpoK CryKbbl He NpeBbIllaeT 3HAa4YEeHUS, YKa3aHHOro B cTaHgapTe, B COOT-
BETCTBUM C KOTOPLIM BblNna paspaboTaHa obonoyka, cm. 5.3.

4.6 KavecTBO Bogopona

KavyecTBO razoobpasHoro Bogopoaa, KoTopblin AOMKEH NCNOoNb3oBaTbCA A4 3anpaBki MIM-KoHTenHepa,
OOJBKHO ObITb onpeaeneHo N3roToBUTENEeM B COOTBETCTBUM CO cTaHapToM [21] nnm akBMBaneHTHbIM HaLLKUO-
HanbHLIM CTaHOAaPTOM.
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[TpnmeyaHune— Ecnn KayecTBO BOAOPOAA CHUTAETCH BAXHbIM MapamMmeTpom, onpeaensaiowmm padboTocno-
cobHoCTb M[ -KOHTENHEPA, TO U3FOTOBUTEIb MOXET BKIMTIOUNTb MHAOPMAaLUUIO O MapKe BOAOPOAA B NACMNOPTHYIO TABNNYKY
N3aenusi.

4.7 CneunanbHble pabouune ycrnosus

[Ttobble gononHuTenbHble paboune ycrnoBua, KOTopble Heobxoaumbl ana 6esonacHon akcnnyaTauumu,
obpallleHNAa U NCNONb30BaHUSA KOHTeHepa, AOTKHbI ObITb YKa3aHbl M3roTOBUTENEM.

5 Tpeb6oBaHUA K NPOEKTUPOBAHUIO

5.1 O6LWwune TpeboBaHUA

MI-kKoHTelnHep OomkeH ObITb paspaboTaH U U3roTOBIIEH TaKUM 0bpas3oM, YTODbI NpeJoTBpaTUTb YTEUKY
BOJOPOAA UMW YHOC YacTuL, MeTannmM4eckoro rmapuaa npy HopmMarbHbIX YCIOBUSIX XpaHEeHUSA N TpaHCNoPTUPO-
BaHUS.

5.2 TpeboBaHuA K MaTepuanam

5.2.1 O6bwune TpeboBaHUA

2nemeHTbl MI-kOHTenHepa A0MKHbI ObITb BbINOIHEHBI U3 MaTepunanos, obecnevynsaroLNX NX yOOBMNET-
BOPUTENbLHYIO paboTOCNOCODHOCTL B TeHEeHMe BCero cpoKa akcnnyaTtaunn. OnemMeHThbl, KOTopble HaxXoasTcs B
KOHTaKTe crasoobpasHbiM BoOAOPOACM /NN MeTanIM4eCcKUM ruapruaom, A0 MKHbI ObITb 4OCTATOYHO CTONKUMM
K PUINKO-XUMUNYECKOMY BO3AEUCTBUIO HA HUX NPU HOPManbHbIX YCIOBUAX 3KCNyaTauun. He A0JDKHBI NpUMe-
HATBLCA CNnaBbl, Nornowarmwme sogopoa, Unnm metannmideckmue rnapuabl, KOTopble KnaccnpuunupyroTca Kak
B3pblBYaThle BellecTBa B COOTBETCTBUM ¢ PekomeHaaunamm OOH no nepeBo3Ke onacHbIX rpys3oB (knacc 1).

5.2.2 HapyXHble NOBEPXHOCTH

Obonovka MI-koHTenHepa, 3anopHbIn BeHTUNb, MK 1 gpyrue yctponctea A0MKHbI ObITh YCTOUYUBBLIMUA K
YCNOBUAM OKpYyKatoLen cpeabl, onpeaeneHHbiMm 4.4. CTOUKOCTb K 3TUM YCNTOBUAM MOXKET ObITb 0becneveHa 3a
cyeT UCMONb30BaHUA COOTBETCTBYIOWKMX MaTepuanoB U npumMmeHeHna adpdpekTUBHBIX NOKPbITUA. BHeLlHAS
3almMTa MoXeT bbITb 0becneveHa obpaboTKON NOBEPXHOCTU Y3NOB CUCTEMBI, AAat0LLEN HEODXOAUMYIO 3aLLUTY
OT KOPPO3UK (Hanpumep, metannmsauusa nnm aHoanpoBaHue) Unn HaHeceHMeMm 3aLllUTHBIX MOKPBITUN (Hanpu-
Mep, opraHn4yeckue coeamHeHna Unun Kpacka). IPPeKTUBHOCTb 3alUTHBIX NOKPbLITUA KOHCTPYKLUUN CUCTEMBI
OOMKHA ObITh OLleHeHa C UCNOSIb30BAaHUEM UCTIbITaHWUA, NpUBEAEHHbIX B NpUnoXeHnn A. Bece 3alunTHbIe NOKPbI-
TUS, oTHocsIlmecs K MIT-koHTenHepy, He AOIMKHBI yxyaLwaTh paboToCNoCOOHOCTL CUCTEMBI B LIENOM U KOMIMO-
HEHTOB KOHCTPYKUMW B OTAENbHOCTU. 3alUMTHbIe MNOKPbITUA He AOIMKHbI 3aTpyAHATb LWTaTHBIM OCMOTP
KOHCTpPYKLUWK, n3rotoButens MIM-KoHTeHepa ACITIKEH yKasaTb cBeAeHUsS1 00 0CODEHHOCTAX HaHEeCEeHUS NMOKPbI-
TUN N O TEXHUYECKUX OCODEHHOCTAX NPOoBeAeHUS TakuX OCMOTPOB, C TEM YTODbI UCKTHOYUTL NOBpEeXaeHne
KOHCTpYKUUK MI -koHTeHepa.

5.2.3 CoBMeCTUMOCTb

[domkHa bbITb y4TEHA COBMECTUMOCTb MaTepuanoB MIM-KOHTENMHEPOB C XXUAKOCTAMM U TBEPAbIMUN HaCTK-
1aMKn, 0cODEHHO B OTHOLLEHNN BOAOPOAHOro oXpynyneaHus. OnmcaHne COBMeCTUMOCTU MaTEpPUAaroB Crasamu
peacTaBneHo B MeXayHapoaHblx ctaHgapTax [14], [15]. MaTepuanbel Anga cocyaos, paboTatowmx noa AaBne-
HUEM, N X KOMMNOHEHTbLI A0MMKHbI ObITb CTOMKUMUK K BOAOPOAHOMY OXPYN4YMBaAHUIO B NPOLIECCE BCEro CPOKa IKC-
nyataunm MI-koHTenHepoB. MeTtoabl UCNbITAHUA AONs BblOOpa MeTannoB, CTOUMKMX K BOACPOAHOMY
OXpynyMBaHUIO, CNOCODHBLIX paboTaTh B YCNTOBUAX NOBLILLEHHOTO AaBNeHUs, onpeaenanTca MeXxXayHapoaHbIm
ctaHpgapToMm [16]. COBMECTUMOCTb MaTepuranoB AoMkHa ObITb paCCMOTPEHA C y4eTOM BIUAHUA Ha BOOAOPOA-
HOe OXpynuMBaHMe TeMmnepaTypHoro paktopa, a Takke ¢ y4eTOM BceX yCNoBUU PU3NKO-XMMMNYECKOro BO3aen-
CTBUA, UMELMX MECTO B NpoLecce akcnnyaTtauum NonHOCTbIO 3anoNHEeHHOro, YacTUYHO 3anofIHEHHOIo U
onopoxHeHHoro Ml -koHTenHepa. KoMmbuHauus ncnofnb3oBaHHbIX MaTepunanoB MIM-KoHTenHepa AomKkHa BbITh
OCYyLLUECTBIIeHa TakMm 0bpa3oMm, 4Tobbl obecneynTb ero 3agaHHyo HaaeXXHOCTb M JONTOBEYHOCTb.

[TpumedaHune—CBegeHns 0 NOABEPXKEHHOCTU BOAOPOAHOMY OXPYNMUYMBAHUIO METanNoB NpeacTaBliEHbl B
MexayHapogHom ctangapre [24]. JononHuTenbHble matepuarbl N0 BOAOPOAHOMY OXPYNYMBAHNIO U COBMECTUMOCTU MPKU-
BOOSATCSH B NPUNOXeHUN [ .

5.2.4 TeMnepaTtypa

MaTepuanbsl MI-koHTeWHepa AoMmKHBI 0becnevnBaTh €ro HopMarnbHY 3KCnyaTaumio BO BCEM AManaso-
He TeMmnepartyp, onpegeneHHoM B 4.3.2.

4
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5.3 TpeboBaHUA KNPOEKTUPOBaAHUIO OOONMOYYKN
5.3.1 EMKocTn 06BEeMOM Gonee 120 mn

MI -KOHTEeNHepPbI AOITKHBI NPOEKTUPOBAaTLCHA B COOTBETCTBUU C MeXAyHapoaHbIMM cTaHaapTamu [6], [7],
[9], [18], [19] unu cTaHaapTammn, 3aperncTpupoBaHHbIMU B COOTBETCTBUM € [26]. ODOoNoYvKkK, paspadboTaHHbIe U
MCNbITAHHBbIE B COOTBETCTBMN CO CTaHOAPTOM [25], ACIKHBI UMeTb Npeaen NPOYHOCT NPU pacTsXKeHU MeHb-
we 950 Mla. Obono4kun, paspadboTaHHbIe N UCTIbITAHHBIE B COOTBETCTBUM co cTaHaapTamu [18], [19], Anga KoTo-
PbIX UCMONb3YOTCS OeCLUOBHbIE CTanbHbIe NavHeEpPbLl B CcOOTBETCTBUU C [7], [8], ACIKHBI MMeTb npeaen
npovHocT MeHbLle 950 Mla. BmecTtumocTs obonovek He aomkHa ObiTb 6onee 150 N1 MakcumMmanbHoe paspe-
LeHHoe aaBneHune bonee 25 Ml'la (250 bap). MakcumManbHbIe YCUNUA HANPSXKEeHUN, yKa3aHHble B 5.4, TaK Xe
KakK BO3gencTBUe TemnepaTypHbIX Harpysok anga Ml -koHTeMHepoB, He AO/TKHBI NPeBLIWAaTh YPOBHU, Npeanu-
CaHHble cTaHAapTaMun, No KOTOpbIM 0boNoYkn paspabateiBannce, o FTOCT P 51753 nTOCT 949.

[TpumevyaHwmns
1 Ob6ono4ka moxet BbITb pa3paboTaHa n ncnbiTaHa B COOTBETCTBUU € TPEDOBaAHUSMU OQHOIO N3 CTAHAAPTOB, YKa-

3aHHbIX BblLE, AaXe B Clyvae, Korga BHyTPEeHHUN 00 beM 0060NT0YKM MEHBbLLE, YEM PACCMAaTPUBAETCH B HACTOALLLEM NMYHKTE.
2 OJKBMBArieHTHOE gaBlieHune rasa, npuBegeHHoe pacvetHoiM nytem K MPL, moxeT ncnonb3oBaTbCs Kak MCXogHoe
Npv onpeaeneHnm ypoBHSA gaBneHns 4ns rmgpaBnnyeckux UCnbiTaHUW, NpegHasHa4vYeHHbIX 4151 onpegeneHmns MMHUMar b-

HOW TONLWMHBbI CTEHKU OBOMNOYKMN.

5.3.2 EMKOCTU C BHYTPEHHUM 0O0BeMoM 120 M U MeHee

KoHCcTpyKkuus obonovek MIM-KOHTENHEPOB € BHYTPEeHHUM cbbemoM 120 Mn 1 MeHee, A0IMKHA NPOeKTUPO-
BaTbCH B COOTBETCTBUN C 5.3.1 N yOOBNETBOPATL CNeayloWmnM KpUTEPUSM NMPoekTUPOBaHNS:

a) nasneHune B MIN-koHTeWHepe He AommkHO nNpeBbiWaTh 5 Mla (50 6ap) npu TemnepaType nnawc 55 °C B
COCTOSIHUN, 3anpaBneHHoOM BOAOPOAOM A0 HOMUHaNBLHOM EMKOCTU; U

b) KoHCTpyKuua MI-koHTeUHepa AO0MKHA COOTBETCTBOBATb TpeboBaHMSM 6.2.3, BblaepXuBaTb 06e3
HapyLUeHUs1 repMeTUMHOCTU UNK pa3pbiBa 060N0YKM AaBNeHWe, paBHoe 2-kKpaTHoMY aaBneHuo B MIM-koHTen-
Hepe npu noc 55 °C, B 3anpaseHHOM BoAOPOACM A0 HOMUHaNbHOM €MKOCTU COCTOAHUN, UNK 1,6-KpaTHOMY
OaBNeHnIo Npyu MakcumansHon paboven TemnepaType B 3anpaBNeHHOM BOAOPCAOM A0 HOMUHANBHON EMKOCTU
cOCTOSIHUW, UnNn 6onbllee Ha 200 kMa (2 6apa) yem MPL, npn 55 °C, ncxoasa na Toro, Kakoe U3 H1UX BbiLLE.

5.4 llpoekTHad NpPOYHOCTDb

B pacueTte 060N04YKM AOITKEH YYMTHIBATLCA Npeaen HanpsikeHUn B 1,25 pasa npesbillatownn MPL. YyeT
cocTaBndawoLWMX onpegeneHnanpeagena HanpsxeHun npyn MPL gonxkeH BknovaTb (HO He orpaHUYMBaTbCA UMIA)
cneayrowne oakTopbl:

- 1,25 MPA;

- TennoBble HanpsKeHUda, BKoYasa pasHble Harpyskn TepMUYeCcKoro pacllpeHnsa n cxaTug;

- Maccy coaepXXMmoro B NoboM BO3IMOXHOM MONOXKeHUN KOHTeNHepa;

- yaapHble N BUDpaLMOHHBIE HArpy3Ku;

- MaKcUMarnbHble HanpsXXeHus ¢ y4eToM paclunpeHunst abcopbupytollero soaopoa cnnaea;

- Apyrue mexaHu4ecKue Harpysku.

[1Ns1 NpoBepKM NPOoeKTHOro npegena HanpsbkeHn Ml -KoOHTeMHep AomMKeH noaBepraTbCa UCMbITAHUIC
LIMKNUYECKON Harpyskou (3anpaska/paspsaaka sogopoaa) c uamepeHuem aedgpopmanii, onmcaHHbIX B 6.2.6.

[TpnmedaHwune—Illpouecc nornoweHns (3apsiaka) n NoCneayLWwero BolaeneHus (paspsiaka) sogopoaa ms
abcopbupyrowero BOgOpo4 Cninaea Bbi3bIBAET €0 paclUMPEHNE U CXXaTne. ITO MOXKET NPUBOANTL K BONbLIMM HANPSXXEHU-
AM B MaTtepuarne cnnasa, Bbi3blBalOLWMM €ro paspyleHne Ha Mernkue Yactuubl. ITO sSIBNEeHUE Ha3blBAETCHA pacTPECKUBAHN-
eM Unu aekpunutaumnen. [locne HECKONbKNX LUMKIMOB 3anpaBKu/pa3psigkn cpeaHun pasmMmep 4actul MOXET 3HAYUTENBHO
YMEHbLNTLCA. HanpsikeHns B CTEHKaX 0D0MOYKM MOTYT pa3BUBATLCS B pe3ynbTaTte paclumpenunsi abcopbupyrowero sogo-
poA crnnasa BO BpeMS rmapunpoBaHns N NIAMEHEHUN B KOHPUIypauum 3a CHET AeKpunuTaumm Ha NPOTAXEHUN BCEro CpoKa
cnyX6bl Ml -koHTenHepa. 3HaveHne paclunpeHus/cxaTnUs MOXeT 3HaYUTENBbHO UBMEHATBCS B 3aBUCUMOCTU OT UCNOSb3ye-
MOTro abcopounpyoWwero Bogopoa cnnaea.

5.5 3alwuTa oT NnpeBbILLIEeHUA AaBNeHUA U OTHA

5.5.1 O6wune TpeboBaHUA

Ml -KOHTEeNHep AommkeH ObiTb 3alMlieH oaHUM UK HeckonbkuMu Y camopaspyluarLlerocsl Tuna,
HanpuMmep NnaBkUMNU TPUTrepamMu, paspbliBHbBIMU MeMbpaHamMu, gnadparmMamMmm NN yCcTponcTBaMnM CaMoynsioT-
HAtoLWerocs Tuna, Hanpumep nognpyXuHeHHbiMu MNK. MI'-koHTenHep 1 nobdon AoONONHUTENbHBIA KOMMOHEHT
(Hanpumep, U3oNAUNOHHBIA UNX 3alUUTHBIM MaTepuan) ACJPKHbI COBMECTHO noaBepratbCa UCMbITAHUIO Ha
OrHeCTOUKOCTb, N0 MeToAuKe, onMcaHHoOM B 6.2.2. [peaoxpaHntenbHoe yCTPOUCTBO A0/HKHO COOTBETCTBOBATL
cTaHOapTy, YTBepXAeHHOMY opraHmsaunen, ynonHOMOYEeHHOM Ha OCyLLeCcTBNeHne Takux AeUCTBUN HaLMo-
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HalnbHbIM 3aKoHOA4ATENLCTBOM. 1Y AOMKHO COOTBETCTBOBATL TpeboBaHMaM 5.5.2, 5.5.3, yNONTHOMOYEHHOro
rOCyAapCTBEHHOrO opraHa no TexHndeckomy perynmposaHuto. Ana MIM-koHTenHepa ¢ BHYTpeHHUM 06 beMOM
0,12 n unn meHee MOoryT ObITb MCNOMNL30BaHbI U ApYrie cpeacTBa 3alluThl OT NpeBbILLeHNUSA AaBNeHUs, Hanpu-
MEP BbINYCK Yepes YCTPOUCTBO, BCTPOEHHOE B 000NMoYKy. Ml -KOHTENHEpPHI C anbTePHATUBHBIMK CPpeACcTBaMU
cbpoca paaBneHUs AOOMMKHblI YAOBMNETBOPSATb KPUTEPUSIM TMPUEMKM NO pesynbTaTaM UCNbITAHUS Ha
ONHECTOUKOCTb, onpeageneHHbIMB 6.2.2.

5.5.2 [laBneHue cpabaTbiBaHUA NpeaoXpaHUTeNbLHOro yCTpoucTBa

[aBneHne cpabaTbiBaHUsA NpeaoXpaHUTeNbHOro yCTPOUCTBA AOKHO YKa3blBATbCH U3rOTOBUTENEM U
npeBblwate MP, HO MeHee yem B 1,25 pa3za. [pn 3ToM 3HavYeHne aaBneHuns cpadbarteiBaHus Y He AOMKHO
NPeBbILLIAaTh 3Ha4YeHne gaBrneHnsa UCnblTaHns obonovkn. [ins npeaoxpaHUTeNbHbIX KNanaHoB TakKe AO0JHKHO
yKa3blBaTbCHA MakCMMarnbHOe 3HavYeHWe AaBeHuns cpabaTtbiBaHUS NpeaoXpaHUTENbHOro yCTPOUCTBA U OHO He
OOJTKHO NpeBbIllaTh 3Ha4YeHe AaBfieHUs1 UCNbITaHUA 0DONOYUKN.

5.5.3 Temnepartypa cpabaTbiBaHUA NpefoXpaHUTEeNbHOIo yCTPOUCTBa

3Ha4yeHne TemMnepaTypbl «cpabaTbiBaloWEroc oT TemMnepaTtypbl» ycTpoucTsa [TY AOMKHO yKasbiBaTbCS
M3roTOBUTENEM N COOTBETCTBOBAThL 3KBUBaANEHTHOMY 3HadeHuo gasneHna B Ml -koHTeHepe MeHblle, YeMm
1,25 MPL. H1u B KOem cnyyae sHadeHMe TeMmnepaTypbl NpUuBe4eHUsA B AeUCTBUE TeMniepaTypHoro ['1Y He AOIKHO
co3gaBaTb 3KBUBaNeHTHoe paaBneHue BHyTpu MI-koHTeuHepa, npeBbillaolWee AdaBlieHUEe WUCNbITaHUA
0DONOYKN.

3Ha4YeHUe HOMUHaNbHOro AaBneHns cpadbaTblBaHUA NPeaoXpPaHUTENbHONO YCTPOUCTBA AOIMKHO ObITh
DonblUle MakCMManbHO pa3peLlleHHOro AaBneHunst Npu Bcex TemnepaTtypax, MeHbLUNX U paBHbIX MaKCUManb-
HoW paboden Temnepatype nntoc 10 °C. H1 npu Kaknx obcToATENLCTBAX 3HAYEHNUE TeMNepaTyphbl NpuBeaeHUS
B Aencteue Y He A0MKHO ObITh HMXE MakcMManbHOW pabovein TemnepaTypbl.

5.6 3arpys3ka cnnasa, nornowjarwLlero soaopon

[Tpoueayphl 3arpy3kn cnnasa n npoBeaeHMN NPOBEPOYUHLIX UCTIbITAHMA A0MKHBI 0DecnevunBaTh nocneay-
lollee  nornoweHne Boagopoda abcopbupyowiumMm - cnnaBoM/meTannormapuaom,  HaxodslwuMmcd B
MI -KoHTelHepe.

5.7 3anopHbIN BEHTUNNDb

5.7.1 O6wue TpeboBaHUA

MI -KOHTENHepP OOMMKEH BKMNOYAaTh B cebA 3anopHbIN BEHTUNb (KnanaH), KOTopbin OyaeT, 3aKpbiBasCh,
OTKMOYaTh ero OT 3anpaBoYHOro UK razoBoroe 0bopyaoBaHns. 3anopHbi BEHTUMb MOXET ObITb C PYYHBIM
yrpaBneHnem, HanpumMmep ¢ pyuHbIM MaxoBUKOM, NMOO NPUBOANUTLCH B AENCTBUE aBTOMATUYECKMN.

Bce MIM-kKoHTeHe pbI OCHaLLAKTCS 3anOPHLIMM BEHTUMAMN, KOTOPbLIE COOTBETCTBYET TpeboBaHUAM 5.7 .4
n5.7.5. I'pn BIOOPE 3aNOpPHOro BEHTUNS HEODXOAUMO NPOBEPATL KAYECTBO YNNOTHUTENSA N €r0 CNOCODBHOCTL
yaepXxuBaTb paspsxeHue B Ml -koHTeUHepe.

[TpyumedvaHne—B 3aBUCUMOCTM OT 3HAYEHUWN TemnepaTtypbl MAPUOOB MEeTannoB AONyCKAeTCH BHYTPW
MI -KOHTEMHE pa HANN4YME OAaBIEHNSA HUXE 3HAYEHUS OaBINEHNA OKPYXKatoLWen cpeabl.

5.7.2 MI-KOHTeMnHepbl C BHYTPEeHHUM 00 bEeMOM cBbile 120 mn

3anopHble BeHTUNW A0IMKHbI COOTBETCTBOBAaTL cTaHaapTy [13], unu ero akBMBaneHTy, co cnegylowmmMmm
OCODEHHOCTAMM:

a) BKadecCcTBe TeCTOBOro 3Ha4YeHus1 AaBreHuUsa NCNonb3yeTcs 3HavueHne gaBneHuns, B 3 pasa npeBbillalo-
wee MP1:

b) 3Ha4yeHne TecToBOro AaBrieHNA BEHTUNA (p, ) cocTasnsaeT 1,5 3HaveHna MP/.

Ecnu 3anopHbIM BEHTUIb He NONTHOCTLI0 COOTBETCTBYET cTaHaapTy [13] unu ero akBMBaneHTy, KOHCTPYK-
LIS 3arMOopPHOro BEHTUMSA U ero XxapakTepucTuKM OOSMKHbl COOTBETCTBOBATbL TPEOOBAHNUAM HACTOALLEro CTaH-
aapTta. Kpome Toro, oH A0/MKeH NPOUTU BCe UCMbITaAHUA, NpeayCMOTPEeHHbIe B HACTOALLEM CTaHOAPTe, a TakkKe
obecneumBaTb COOTBETCTBUE CrieayoLnMm TpeboBaHNAM:

- MaTepuansl QOIMKHbI COOTBETCTBOBATbL 4.3 [13];

- MEeTo[bl TECTOBLIX UCMbLITAHUN U TPeDOBAHUSA K pe3ynbTaTaM A0TKHbI COOTBETCTBOBATL 6.1, 6.2, 6.3,
6.4 c Ton 0COBEHHOCTLIO, YTO 3HaYeHUe TeCTOBOro AaBleHnda p,  cocTasnsaeT 1,5 s3HavdeHna MP/, a Takke cTan-
aapty [13];

- MeToAbl rnapaBNYECcKOro TECTOBOMO UCMbITaHUA N TPebOBaHUA K UX pe3dynbTataM A0/KHbI COOTBE-
TCTBOBAaThL [13];

- MeToadbl UCNBbITAHWUXA Ha repMeTUYHOCTb ACJTKHBI COOTBETCTBOBAThL [13];

- MeTodbl UCNbITAHUA Ha OCNTOBEYHOCTb N TpeboBaHUA K UX pe3ynbTaTtamM A0MKHbI COOTBETCTBOBATL
[13]. Ecnn 3anopHbIN BEHTUNE HE UMEeT MaxoBUKa, 3Ha4eHUs CUIbl U MOMEHTa BpalleHUs1, UCMoNb3yeMble B
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NCNbITaHUW, OOMKHbBI ObITh PaBHBIMUA TEM 3HAYEHUSIM, KOTOPbIE ODLIYMHO UCNOMNBL3YIOTCS NMPU OTKPbIBAHUN U
3aKkpblBaHWUK KnanaHa. [1o 1 nocne UcnblTaHMA 3anopPHbIV BEHTUINb AOJKEH NMPOoBepATbCA Ha repMeTUYHOCTL C
Lenblo onpegeneHnsa BHYTPEHHUX M BHELLHNX yTeuek C UICNONb30BaHMeM TECTOBOIC AaBneHud, B 1,5 pasa npe-
BblwatoLwero MP npyu MUHUMAaNbHBIX U MAaKkCUMalbHbIX pabo4ynx Temnepartypax.

NonyckaeTca yteyka Ao 6 cm3/u (ctaHgapTHble yenosusa 0 °C n 101,325 klMa abcontoTHOro AasneHus ).

MuHMManbHoOe AaBneHue NCNbITaHUS 3anOPHOTO BEHTUMNA AOIMKHO ObITh, MO MeHbLUen Mepe, paBHbIM 1,5
sHadeHna MPL. Kpome Toro, UsroToBUTENb 3arnopHOro KnanaHa AoJKeH ykasaTbh, YTO 3anOPHbIM BEHTUIb COOT-
BeTCTBYeT TpeboBaHuaM [20].

5.7.3 MI'-KOHTenHepbl C BHYTPEeHHUM 006 BbeMOM 120 MNT U MeHbLUE

Ons MIM-KoHTenHepoB € BHYTPeHHUM obbemMoM 120 MmN U MeHbLUe 3anopHbI€ BEHTUMW AOMKHBI NPOUTA
NCMbITaHUA N COOTBETCTBOBATHL TPebOBAHNAM HACTOSILLIEro cTaHaapTa:

- Martepuanbl QOMKHLI COOTBETCTBOBATL 4.3, Takke [13];

- MeTobl TECTOBLIX UCMLITAHUN U TPeDOBaHUA K pe3ynbTaTtaM A0KHbI COOTBETCTBOBATL 6.1, 6.2, 6.3,
6.4, a Takke ctaHgapTy [13];

- MeTobl TECTOBbLIX MMApaBNUYECKNX UCTbITAHUA N TPpeDOBaHUA K UX pe3ynbTaTaM OOJTKHbI COOTBE-
TCTBOBaTb pasaeny 6, ¢ Toh 0COOEHHOCTbIO, YTO 3Ha4YeHUe TECTOBOro AaBleHUNA onpeaensaeTcs CornacHo
nepeyncrieHno b 5.3.2 n gonyckarTcs UCNbITaHUSA C NPUMeHeHUeM BO3ayXa;

- MeToAbl UCMBITAHUWA HA FTePMETUYHOCTL U TPeDOBaHUA K UX pesynbTaTaM AO/MKHbI COOTBETCTBOBATH
cTaHgapTy [13]. 3akpbiTUe KnanaHa ocyLlecTBNaeTCcs NPy BO3AeUCTBUM HA HEero AasneHnda U MHbIX COOTBE-
TCTBYHOLWMX YCNOBUN. BO BpeM4a UCNbITaHUN MCNONb3YeTCA refnnu;

- MeToAbl UCMbITaHUS Ha AONTOBEYHOCTb U TpeboBaHUA K pesynbTaTam AOMKHbI COOTBETCTBOBATHL CTaH-
aapty [13]. MakcumanbsHoe Yncno unMknos npu ncneltTaHu — 100. Ecnn 3anopHbIX KnanaH He UMeeT MaxXoBU-
Ka, 3HAYEeHUs1 CUMbl 1 MOMEHTA, UCNONMb3yeMble B UCMbITAHUN, AOMKHbLI ObITb pPaBHLIMA TEM 3HAYEHUSIM,
KOTOPbIE OObIYHO UCMOMb3YHOTCA MPU OTKPLITUU U 3aKPbITUM KNnanaHa. [1o U nocne UcnbiTaHUA 3anopHbIA KnanaH
OOIMKEeH NPpoBepATbCAHAa repMeTUYHOCTL ANna onpeaeneHnUsa BHYTPeHHUX M BHELWHUX yTedyeK C UICNOoNb30oBaHUEM
TeCcToBOro AgaeneHusi, B 1,5 pasa npesbiwatowerc MPO npn MUHUMANbHLIX M1 MakCUMarnbHbIX pabo4vnx
TeMnepaTtypax.

NonyckaeTtcsa yTedka ao 3 cm3/M (cTaHaapTHble yenosusa 0 °C n 101,325 klMa abconoTHOro AaBneHus ).

MuH1uManbHoe gaBneHune UCNbITaHUS 3anopPHOro KnarnaHa A4oMmKHbl ObITb, MO MEHbLUEN Mepe, paBHbIM 1,5
3HadeHna MPL. Kpome Toro, nsrotoButenb 3arnopHOro KnanaHa goimkeH ykasbiBaTb, YTO 3anopHbIA KnanaH
COOTBETCTBYET TpeboBaHusAM [20].

5.7.4 BcTpoeHHasd 3awjuTa 3anopHOro BeHTUNA

KoHcTpykumna Ml -koHTenHepa, B KOTOPOM UCMONb3yeTCHd BCTpPOeHHada 3aliMta BeHTUNSA U KoTopas He
npeaHasHadeHa ANng CHATUS ee NMpu 3KcnnyaTtauun, Hanpumep sKkpaH, BOPOTHUK UM UCNONb3oBaH crnocob
3aLlUTHLI NOCPEACTBOM PasMELLEHNSI BEHTUNS BHYTPU KOHTEUHEPHOW COOPKN, AOMKHA YOOBNETBOPSATL TPebo-
BaAHUSIM UCMbITAHUA HA NageHne no 6.2.4.

5.7.5 CbeMHan 3aliuTa 3anopHOro BEHTUNSA

KoHcTpykumnn Ml -KOHTEUHEPOB, B KOTOPbLIX MCNOMb3YHTCA CbeMHble CpeCTBa 3allUTbl BEHTUNA, KOTO-
pble MOTYT CHAMAaTbLCA NMPU 3Kcnnyataunum KoOHTeUHepa, HanpumMmep Kpbllka UK Konnak, 40MKHbl YAOBMETBO-
PATb TpebOBaAHUAM UCMLITAHUA Ha NageHne, onncaHHbIM B 6.2.4 ¢ yCTaHOBMNEHHbIM 3aLLUUTHBIM CPeACTBOM U
YOOBNETBOPATL TpeboBaHUAM UCNLITAHMUA Ha nageHune no 6.2.7 6e3 yCTaHOBMNEHHOro 3alUTHOro cpeacTRa.
CbeMHble cpeacTBa 3allMThl 3anopHOro Knanada, npowlegline UcnblTaHUA cornacHo 6.2.4, cyntatoTcd nNpu-
roAHbLIMU K UCMOMNb30BaHUIO NpK ycnosun, 4To Mmacca Ml -koHTeHepa paBHa unmMmeHbslle Maccbl Ml -KkoHTenHe-
pa, NCNONbL30BaAHHOIC NPU UCMILITAHUAX, U NMPU YCNOBUK, YTO pasMepbl 3anopHbIX BeHTunen MI-koHTenHepa He
NpeBbILLAKT pasMepbl BEHTUNEW, KOTOpbIe y4aCTBOBaIM B UCTbITAHUAX.

5.8 MI -KOHTeuHepbl C aKTUBHbLIM OXNaXgeHueMm

MI -KOHTENHEepPbI C aKTUBHOW CUCTEMOW OXNaXXAeHUA ANS KOHTPONSA W/MNU U3SMeHeHUs TeMnepaTypbl CUC-
TeMbl AOMKHbI NPOEKTUPOBAaTLCH ¢ obecneveHnem cBoDOAHOro NpOoToKa XMUaKon cpeabl Mmexay Ml -KoHTenHe-
POM N CUCTEMON oxXnaxaeHud. ['lpn NnpoBeaeHUN UCNbITAHUA Ha LUMKNUMpOoBaHUE U U3MepeHnn aedopmaLiin
no 6.2.6 cuctema oxnaxgeHus aomkHa pabdoTaTb.

5.9 3awuTta oT NbINNn

[TbineBnaHas cpeda He O0/MKHa BNUATL Ha paboTy KnanaHoB UK npeaoxpaHnTensbHbliX YCTPoUCTB. C
3TOW LUenbio MOryT UCNOoNb3oBaThLCA cpedcTBa 3anThl oT Nbin. MIT-KoHTeHe pbl A0IKHBI YOAOBNETBOPATL Tpe-
OOBaHUAM UCTIBITAHUA NO 6.2.6, CBA3aHHOTO € LUKITMYECKON nogavyen sogopoia n nusmepeHmem gedopmauunu
B6.2.06.
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6 lNpoBepKaun ncnbiTaHUA

6.1 O6wme nonoxeHuUn

OueHKa COOTBETCTBUSA NepeaBUMKHBIX YCTPOUCTB M CUCTEM AN XpaHeHNAa Bogopoda Ha OCHOBE rmapuaos
MeTannoB OCYLLEeCTBNAETCA COornacHo sakoHogatTenbcTBY Poccunckon @eagepauin.

UTobbl rapaHTupoBaTbh cooTBeTCcTBME MI-KOHTEUHEPOB HACTOSIWLEMY CTaHOAPTY, OHW AOCMMKHLI ObITh
McnbiTaHbl cornacHo HacTodalwemy pasgeny. lNpoBepka 1 UcneblTaHUA NPOBCAATCA cnelnanbHbIM YITONTHOMO-
YeHHbIM opraHoMm, NnpusHaHHbIM B Poccunnckon egepauinn.

6.2 TunoBble/kBanudUuKkaLuoHHbIe UCMNbITAHUA

6.2.1 O6wue TpeboBaHUA

TunoBble NCNbITaHUA AOIMKHBI MPOBOAUTLCA ANA NPOBEPKN COOTBETCTBUA KOHCTPYKUMK MI -KOHTenHepa
TexXHU4ecknm TpeboBaHus M. MI-koHTerHep, noaBepraemMblid TUNOBBLIM UCMbITAHUAM, AOIMKEH NPeacTaBnsiTh
obpaseL, NpoMbIlNeHHON npoayKunn. [laHHble ANs BCeX TUNOBLIX UCMbLITAHMUA cneayeT nony4vaTtb C NOMOLbIC
OCBMAETENbCTBOBAHHLIX NMpUbopoB. JoMmKHbI UCNOMb30BaTLCH AOKYMEHTabHbIE NpoLeaypbl, obecnevnBato-
LLIMe COOTBETCTBYIOLLYHO 3anpaBKy abcopbupytoulero sogopoa cnnasa B Ml -koHTenHep. JTiobblie namMeHeHns B
KOHCTPYKL MK 0DONoUKM abcopbupyollero BoAoPoa cnnaea, npoLecca U3roToBNeHUs UK npoueaypsl ycra-
HOBKU TPEBOYIOT NOBTOPHOMO UCMBITAHMUS HA OTHECTOUKOCTL N0 6.2.2, UCNbITaHWUS Ha NageHne no 6.2.4 nucneita-
HUA C NPUMEHeHUEM LUKIMYECKOMN Harpyskm n nsmepeHun gedpopmaumm no 6.2.6 1, ecnu ato NpUMeH1UMOo,
NpoBeaeHUs TePMUYECKOTro LIUKITMYECKOro UcnblTaHnda no 6.2.8. CobntogeHne HacTosiWero ctaHgapTa A0MKHO
noaTeepxaatbca Ana kaxgoro MI-koHTeuMHepa npu nonydeHun ceptudgukata cooTBeTcTBUA. [lpumep
odpopMneHuns ceptTudukaTa NnpMBoANUTCH B NpUnoxeHun C.

6.2.2 UcnbiTaHUe Ha OTHECTOUKOCTDb

6.2.2.1 O6wmne nonoxeHus

VIcnblTaHWMe Ha OTHEeCTOUKOCTb A0IMKHO npooaAnTbes ans Ml -KOHTenHepoB BCeX TUMNOB C Liefbio AeMO-
HCTPaLWN TOTro, YTO CUCTEMA 3aLLUTLI OT OTHSA, HANPUMEpP NpeaoxXpaHUTEeNbHOE YCTPOMNCTBO U/UMN BCTPOEHHAH
Tennon3onsuns, npeagorTespawaeT paspyweHne MI-KOHTenHepa npu yCcrnoBusaX Bo3aencTBuUS orHsa. Jlioboe
cyllecTBeHHOe N3MeHeHne KOHCTPYKUMK, Kak 3TO onpedeneHo B 5.3.1 (Hanpumep, USMeHeHne anameTpa Unm
ONWHBL, NpeaoXpaHUTEeNbHOro YCTPOMUCTBA, TUNa 000I0YKN, CPeACTB 3aLllMThl OT 3arpsisHEHUA U adbcopbupy-
loLLIero BOAOPO4 cnaBa), U KakKux-nmbdbo nameHeHuin Truna, KonudyecTsa Unn NponyckHOW CnocobHOCTU YCTPO-
nctea cbpoca gasneHus (YCL), cpeAcTB ynaBnuMBaHUsa TBEPAbIX YacTul, nnn Boaopoa-abcopbupytollero
cnnaBa OO/TKHbI CONPOBOXAATbCA NpoBeAeHNEM MOBTOPHBLIX ACMBbITAHUMA HA OTHECTOUKOCTD.

B KayecTBe UCKNIOYEHUS U3TOTOBUTENb MOXET UCNONb30BaTh AaHHble U MHXEeHepHbIe pacyeThbl, OCHO-
BaHHbIe Ha pe3ynbTaTax npeablayLwmnx UCnblTaHUN Ha OrHECTOMKOCThL CYLLECTBYIOLMX KOHCTPYKLUWK, B cny4Yaax
N3MEHEHWUN KOHCTPYKLWKU, KOTOPLIE CHUTAOTCS HEe3HaYUTEeNbHBIMU (TO €CTb YMeHbLUeHUE AnamMeTpa 000NoUKN,
yMeHbLUEeHWE ANUHbI 0DONOYKN NN NMOBLILLEHWE NPONYCKHOW CMOCODHOCTU NpeAoXpaHUTENbHBIX YCTPOUCTB),
ONs1 TOro, YTODbbI NOKa3aTh, YTO HOBAasl KOHCTPYKLKUA He TpebyeT NOBTOPHOro UCTbITAHUSA HA OTHECTOUKOCTD.

[Mpn npoBeAeHUN NCNbITAHUA AOMKHBLI ObITb MPUHATHI HeObXoaAUMbIE Mepbl No obecrneYvyeHUo Besonac-
HOCTU NepcoHana U obopyaoBaHus B cny4vae paspbiBa KOHTeWHepa.

6.2.2.2 lNMoarotoBKka o6pa3LoB
MI-koHTenHep AomKeH BbITb 3anpaBneH BoAopoAoM 40 HOMUHANbHOMN €MKOCTH.
6.2.2.3 lNMony4yeHue n peructTpayusa AaHHbIX

3Ha4vyeHuUs Temnepatypbl U gasneHus B MI-koHTeWHepe AOMKHBI KOHTPONMMpoBaTbLCA ANCTAHLUMOHHO Y
pEerMcTpmpoBaThbCA Yepes MHTepBanbl BpemeHn He bonee 15 ¢. [lomkeH ObITb YCTaHOBMNEH PYYHOW KnanaH ans
cObpoca AaBneHuns1 B KOHTEWHepe B cllyvdae HeUCnpaBHOCTMU UCTbITATENBHOrO 060PYAOBAHNUSA UMM CUCTEMBI.

KpoMe 3HadeHUU TemMnepaTypbl U gaBNeHUAa ANd KaXXgoro UCNbITaHUA Takke ACIKHA PermcTpupoBaThCcd
cneayowada nHgopmayma:

- nsrotoButenb MI-koHTenHepa;

- HoMep moaenun MI -KoHTenHepa;

- YHUKanbHoe 0003HaveHune;

- TUN N XapaKTepPUCTUKUA NpeaoXpaHUTeNbHOIo YCTPOUCTBA;

- pacnonoXXeHune npegoxXpaHnuTernbHOro YCTpoUCTBA;

- JaTtanpoBegeHus NcnblTaHus;

- HOMUHanNbHOe AaBneHue 3anpaBKu;

- YUCNO LUKNOB 3arnpaBku/pa3psakn KOHTenHepa;
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- pabovee nonoXxeHue (NpoctpaHcTBeHHad opueHTtauna) MIM-koHTenHepa (BepTukanbHoe, ropusoH-
TanbHOE UM NepeBEPHYTOE);

- OKpyXatolaa TeMnepaTtypa,;

- nNpubnusnTenbHas cuna/HanpaepneHue BeTpa;

- haMmunun, MHMUManbl, AOJMKHOCTU YHAaCTHUKOB UCMbITAHUS;

- MOMEHT cpabaTblBaHUA NpeaoXpaHNTENbHOro YCTPOUCTBA;

- Bpemd NpoBedeHUda cneayoLlero UCnblTaHUA.

B cny4yae KoHcTpyKunn MI-KOHTEeUHepa, KoTopble cogepXat Hebonblloe KONMYeCTBO BoAOPoaa, UTO
NPENATCTBYET TOUYHOMY MOHUTOPWUHIY AaBNEHUS BO BPEMS UCTIbITAHUSA Ha OrHEYNOPHOCThL, A0MKHO ObITh AaHO
NOACHEHME NPUYNHBI HEBO3MOXHOCTU KOHTPONSA AaBNeHUs BO BpeMA UCNbITAHUA HA OTHECTOUKOCTb C ONUCaHU-
eM cpecTBa And onpeaeneHnst MOMeHTa cpabaTblBaHUA NpeaoXpaHNTenbLHOro yCTPOUCTBA.

6.2.2.4 UcnbiTaTenbHas yCTaHOBKa, UCTOYHUK OTHA U MeTo4 UCNbITaHUA

McnblTaHNMAa Ha OTHECTOMKOCTb AOIMKHBI NPOBOAUTLCA He MeHee YeM Ha TpexX MI -KoOHTenHepax ¢ pasHou
NPOCTPaHCTBEHHON OpUeHTaumen padbovero NoNoKeHUs, B KOTOPLIX OHU NpeagHa3HavYeHbl 419 MCNONb30BaHUS
nMnnuTpaHcnopTupoBaHug. B cnyvyae ecnnnpocTpaHCTBeHHasi opueHTauns pabodero nonoxeHns MIM-koHTen-
HEPOB U UX TPAHCNOPTUPOBAHUSA He yKasaHa, UCMbITaHUIO Ha OFHECTOMKOCTb AOIMKHbLI ObITb NOABEPTHYTHI MO
KpanHen mepe TpU KoOHTeWHepa B BepTUKANbHOM U FTOPU3OHTalNIbHOM NMONOXEHUSAX U B NHOOOM ApYromM NosioxKe-
HAW, NCXOOSA U3 aCUMMETPUN KOHCTPYKUWK MI-KOHTenHepa, ecn 3To TpeboBaHne npumMeHUmMo. omkHO BbITh
npoBeaeHo, No KpanHen mepe, 04HO UcnbiTaHMe ¢ NpeaoXpaHUTeNnbHbIM YCTPOUCTBOM, HanpaB/ieHHbIM B CTO-
POHY WUCTOYHWUKA OFHA, W, NO KpaWHeln Mepe, OoAHO UCNbiTaHWe ¢ npeaoxpaHUuTenbHbIM YCTPOUCTBOM,
opueHTupoBaHHbIM noa 180° No OTHOLUEHUIO K UCTOYHUKY OTHA.

MI -kOHTeHepbl N0 BCeW CBOeU LUNPpUHE OA0MKHBLI NoaBepraTbCs BO34eUCTBUIC UCTOUYHKMKA OTHA Ha yYac-
TKEe CBOEro Kkopnyca agnmHon He bonee 1,65 m. Ans MIN-koHTenHepoB AnNnMHoOW meHee 1,65 M UCTOYHUK OTHA O0/1-
XXEeH MONMHOCTb oxBaTbiBaTb MI-kKoHTenHep. KoHTeuHepbl anuvHou 6onee 1,65 M, o0bopyaoBaHHbIE
HEeCKONbKUMMN NnpeaoxpaHnTenbHbIMU KNanaHamMmuy, oTCToAWMMN bornee yem Ha 1,65 M, AOKHBI NOABEpraTbCs
MCMNbITAHUIO HA OTHECTOUKOCTb CYaCTUYHBIM OXBaTOM NilaMeHeM B rOPpU3OHTaNnbHOM NONOXeHW. ECNn KOHTen-
Hep uMeeT anuHy bonee 1,65 m cbopyaoBaH npeaocxpaHUTENbHbIM YCTPOUCTBOM Ha OAHOM KOHLE, TO BO3de-
NCTBUKO UCTOUYHUKA OMHA OOMMKeH noaBepraTtbCs MPOTUBOMONOXHBLIA KOHEL, KOHTeuHepa. Ecnn KoHTenHep
obopyaoBaH npeaoxpaHnTenbHbIMU YCTROUCTBAMU HA 0O0OUX KOHLAaX U Bofee Yem B 0AHOM NMo3nLmMn No Ann-
He KOHTeWUHepa, TO UCTOYHUK OTHSA OOJKEeH pasMellaTbCd Mo LeHTPY U nocpegnHe Mmexay npegoxpaHnUTenbHbI-
MW YCTPOUCTBaAMMW, HaXoOsLWUMNCS Ha HAUOONbLLUEM PACCTOAHWAN APYT OT Apyra no ropnusoHTanm.

[na koHTenHepoB annHon meHee 0,30 M YCTPOWUCTBO AN U3MEPEHUA TeMnepaTypbl AOMKHO ObITh yCTa-
HoBNeHo He aanee 0,05 M, HO Be3 KOHTaKTa, C MOBEPXHOCTLIO KOHTENHEepPa Ha KaXkaoM KoHue. NS KOHTENMHEpPOoB
annHon bonee 0,30 M yCTPOUCTBO ANA U3MEPEHNS TeMNepaTypbl AOSMKHO ObITb YCTAHOBEHO HA KaXKOOM KOHL,E
N B cpeaHen ToOUKE. YCTPOMNCTBA ANSl U3BMepeHUs TeMmnepaTtypbl MOTYT ObITb BCTaBMEHbI B MeTann4veckue d6no-
Kn (co cTopoHOM He Bbonee 0,025 m).

M -KOHTeNHepbI AOMKHBLI NOABEPraTbCA UCMBITAHUIO C NPAMBIM BO3AENCTBUEM OTHA. JOMKHO BbIThL 00ec-
nevyeHo AoCTaTOYHOE KOJIMYECTBO NilaMeHn B TedeHne BpeMeHn ropeHna He meHee 20 MmuH. MIT-koHTenHep
OOIMKeH NoMellaTbCd B UCNbITAaTENbHOM NONOXEHUN Ha paccTosAHUU He MeHee 0,1 M OT OTKPLITOTro OrHA UN Ha

66 nbLeM paccToaHUN ANga obecnevyeHnsa NONHOro oxeara nnameHem. [Nnama 4omKHO NOSTHOCTbIO OXBaThiBaTh
KOHTerHep. [nga 3awuTbl OT NPAMOro BO3AENCTBUSA OFHA Ha 3anopHble BEHTUMNU, DUTUHTA W/UNU NpeaoxXpaHun-
TenbHble YCTPONCTBA ACIMKHO NMPUMEHATLCA 3KpaHUpoBaHMe. JKpaHbl He AOMKHbI HAXOAUTLCA B KOHTaKTe C
yKa3aHHbIMW CUCTEMAaMM 3aLLUThI OT OrHS.

B kauecTBe UCTOUYHKKA OTHA MOXET UCMofib3oBaTbcsA Noboe ToONNMBO NPU YCIIoBUK, YTO OHO obecnevnBa-
eT paBHOMEpPHbIN HarpeB, AOCTaTOUHbIN ANS noaaepXaHnua yCnoBUiA UCNbITAHUA B TeYeHUe MUHUMYM 20 MUH.
[Mpu BbIBOpPE TONNMBa HEOOXOAUMO YYUTBLIBATb CBSI3AHHOE C ero UCMNOoSfib30BaHMEM 3arpssHeHne Bo3ayxa.
YcrnoBusa Bo3AeNCTBUA NaMeHn A0 KHbI ObiTb NOoAP0OHO 3aperncTpmpoBaHbl A8 BO3SMOXHOCT BOCNPOU3Be-
neHnda MUHTEHCUBHOCTU NoaBeAeHns Tenna.

[TpunmedaHwune— BagaHHOM UcnbITaHUMM MOTYT UCNONb30BaTLCA Ml -KOHTENHEP bI, KOTOPLIE BbINV NOABEPTHYTHI
LVKIMTNYECKOMY U TEH30OMETPUHECKOMY UCMNbITAHUAM MO 6.2.6.

6.2.2.5 Kputepuu npmemMku

NMobble cOon N HECOOTBETCTBUSA YCINOBUAM UCTIbITAHUSA MCTOYHUKA OrHA AenatoT pesynbTaThbl Heae-
ACTBUTENbHBLIMU. B 3TOM crniyyae Ao/mMKHO BbiTh NPOBEAEHO NOBTOPHOE NUCMbITaHMe. JTiobble yTeukn nmn paspy-
LLIEHNUA BO BPeMs UCMbITaHUA 0O0NoYKKM, KnanaHa, pUTnHra unu TpyoHon obBA3KN, KOTopble He ABMNSATCS
4YacTbH TEXHOMOrMYECKON UCNbITYEMOW CUCTEMBI, AeNatoT pe3yfbTaTbl HEAENCTBUTENbHBIMU 1 B 3TOM Cly4yae
OOIMKHO ObITh NPOBEAEHO NOBTOPHOE UCTbITAHKUE.
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KoHCTpyKuMa MIM-KoHTenHepa MOXeT cuMTaThbCsd npolealwen ucnblTaHne Ha OrHeCTOUKOCTb, eCcrnn ANS
BCEX AOCTOBEPHLIX CMy4yaeB He Hab N aanock ee paspyLeHnUin U yaoBNeTBOPANCA OAUH U3 CNeayoLWnX KpUute-
PUEB:

- nNpegoxpaHuTenbHble yeTponctea Bcex MI-kKOHTeMHepPOoB, NOABEPrHYThIX UCMbITAHUIO HAa OrHECTON-
KOCTb, cOpachkIBanu gaBneHne Takum obpasom, 4To B Kaxkaom MI-KoHTenHepe OHO CHMXKaNoch A0 HYNEeBOro
N30bITOYHOroO 3HavYeHus1 bes paspyweHna Ml -koHTernHepa nnu

- Bce MI-KoHTenHepbl, NOABEPrHYThIE UCMbLITAHMIO HA OTHECTOMKOCTb, BblAepKan1 BO3AeCTBMNE OrHA B
TeueHne MMHUMYM 20 MUH Be3 paspyLueHus.

6.2.3 UcnbiTaHna Ha pa3pywieHue MI-KOHTeMHepoOB ¢ BHYTPeHHUM 06 beMoM A0 120 mn BKNKOYU-
TenbHO

He meHee Tpex MI-KOHTeNHepOoB AC/MKHbI ObITb NOABEPrHYTHI UCNLITAHUIO HA pa3pylleHne Ha COOTBe-
TCTBUE 5.3.2, nepeydncneHune b). [ mapasnuyeckne nnmnHeBMaTuieckme UCnbiTaHUAa Ha paspyLlleHne NpoBoaAT
No oAMHaAKOBOMY anroputmy. [pn npoBeaeHUN UCnbITaHUA HeCDXoaAMMO cobntoaaTth nNpasmna TeXHUKN De30-
nacHocTu obopyaoBaHms M nepcoHana. B YacTHOCTU, BO BpeMS MHEBMaTUMECKOTrO UCNBITAHMS HA Pa3phbIB Nep-
coHan AomKeH ObiTb Ha 6e30nNacHOM PaCcCTOAHUN OT YCTaHOBKM BO U3DeXaHne pyUcka paHeHUs BbipBaBLUNMCH
rasomM 1 pasneTarwnumMmncsa Npun paspbiBe KpYNHbIMU NpegMeTaMi.

6.2.4 AUcnbiTaHUe HanageHue
6.2.4.1 O6wue TpeboBaHUA

Bce koHCTpyKumn MI-KOHTENMHEPOB AOMKHLI YOOBNETBOPATL TPpeOOBaHMAM UCNLITAHUA Ha nageHue.
[Tocne ntodoro cyLecTBEHHONC MUBMEHEHNSI KOHCTPYKLUWN, B COOTBETCTBUM C KOTOPLIMU paccunTaH MIM-koHTen-
Hep, HanNnpuUMep N3MeHeHUs1 Tuna obonoYkM (Matepuana, gunameTpa, ANUHbl U TONMWMHBI CTEHKU 0DONOYKN),
KOHCTPYKLWK 3anopHOro BEHTUNSA UMK CpeacTB ynaBMMBaHUA TBepAblX YacTuLl, ACPKHO ObITb NpoBeaeHo
MOBTOPHOE UCNbITaHUe Ha naaeHune. cnonbsosaHne MI-koHTerHepa nocne nageHus He gonyckaetcs. Obopy-
OOoBaHWe ANs UcnbiTaHUa MeTannorngpuaHou CUcTemMbl Ha NageHne MOXKeT UCMONb30BaTbLCH TOMNBKO NPU YCNO-
BUMN, YTO OHO HE YMEHbLLAET CKOPOCTb €€ CBOOOAHOIro NageHus.

6.2.4.2 MNMoagroToBKa o6pa3LoB

MI -KOHTEeMHepbl, UICNONb3yeMble B 3TUX UCNLITAHUAX, OOJKHBI coaepXaTb BCTPOEHHbIE UM CbEeMHbBIE
3anopHble BeHTUNKM (cm. 5.7.4 n 5.7.5). KoHTenHepbl A0MKHbI UMETb NPUONNU3UTENBHO OAUHAKOBYHO Maccy
(£ 2 %), ynakoBKY U BHYTPEHHIOK CTPYKTYpY. BMecTo abcopbupyrowlero sogaopoa cninasa MOXeT UCMNONb30-
BaTbCA bannacTHbIn MaTepuan. MI-koHTeWHepbl He 40MKHbI ObITh NMoa AaBlIEHUEM.

6.2.4.3 llpouenypaucnbiTaHUA

MI -KOHTeMHepbl ACITKHBI NoABepraTeCA UCNBITAHUIO HA NageHWe B COOTBETCTBUM CO CrneayoLWnMIM yCIo-
BUAMU. [na Bcex UcnelTaHUX Ha NageHne (nepedyncneHna a)—c)) MoOXeT ucnonbsosatbea oanH MI-KOHTel-
Hep. cnbiTaHKa npoBoaaTca npu temnepatype 15 °C—30 °C:

a) oanH MI-kKoHTenHep cOpacbIBaloT BEPTUKATIbHO Ha ToOpeL,, B KOTOPbLIN BCTPOEH ONOK 3anopHOro BEHTU-
nsa. Apyron MI-koHTenHep cbpackiBaloT BEPTUKANLHO Ha NMPOTUBONONOXHLIA 3anopHOMY BEHTUMIO Topel,. B
obounx cnyvasx MIM-koHTenHep copackIBaloT C BbICOTbIHE MeHee 1,8 M, U3MepeHHOU OT HUXKHero TopLua Ml -KOoH-
TenHepa;

b) oanH MI-koHTenHep AomkeH copackIiBaTbCA No4 yrinom 45° Ha Topel, B KOTOPbIA BCTPOEH 3aMOpPHbIN
BEHTWUIb, C TAKOW BBLICOTHI, UTOOLI LLeHTp TshkecTu MIM-KoHTenHe pa Haxoauncs Ha BblicoTe He MeHee 1,8 M. Ecnn
HUXKHWUIN KOHel, MI-koHTeWHepa HaxoauTcsl Ha BbicoTe MeHblle 0,6 M, TO yron cobpacbkiBaHUA AOMKeEH ObITh
N3MeHeH Ang coxpaHeHus HKHero koHua Ml -koHTenHepa n ueHTpa TAKeCT Ha MUHUManbHBIX BbicoTax 0,6 M
n1,8 M, COOTBETCTBEHHO. ECnn 3anopHLIA BEHTUNb, NpeaoXpaHUTeNbHOe YCTPOUCTBO U Apyrve npuHagnex-
HOCTW yCTaHOBMNEHbl Ha 0bounx KoHUax MI-koHTelHepa, TO OH A0/MKeH copacbiBaTbCcs nod yrnom 45° Ha ero
caMblV YA3BUMBIN TOPEL,;

c) oauH Ml -koHTenHep aonkeH copackIiBaTbCs NNawMs € BbICOThI 1,8 M Ha CTanNbHOW KOHEK, Kak NoKasa-
HO Ha pucyHke 1. MI-koHTenHep AOIMKEH pacnonaratbCsi Tak, YTOObI €ro LLEHTP TSXKECTU HAXoaUNcst Haa 3akpyr-
NNeHHOW KPOMKOW CTanbHOro KOHbKAa, Kak nokasaHo Ha pucyHke 1. Ona npepgoTBpalleHUa nepemMelleHud
CTalbHOIC KOHbKA B peadynbrate yaapa Ml -koHTenHepa cTanbHOW KOHEK AOITKEH ObITb NPUKPENSIeH K OETOHHOM
nnute unu nony. MIMN-koHTenHep AoMKeH yaapuTbCcst 0 CTalbHOW KOHEK 40 yaapa 0 DeTOHHYHO NUTY UMK NON;

d) ecnuMI -KOHTeUHep UMeeT CNOXHYI0 KOHCTPpYKUMio [18], [19], TO, No MeHbLUen Mepe, AN NpoBeaeHUd
MCNbITAHWUK NO NepeyncneHnsam a) u b) HeocbxoanMmMo NCnonNL3oBaTh NO OAHOMY AONONMHUTENBHOMY MIT-KOHTe -

Hepy.
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PucyHok 1 — VicnbiTaHne KOHTEMHEpa NageHNEM Ha KOHEK

6.2.4.3.1 O6wWwune TpedboBaHUA

[locne Bcex ucnbiTaHUM Ha NnageHne 3anopHbIA BEHT UMb He A0KEeH ObITh NOBPeXaeH U A0MKeH paboTaTb
HOpManbHO (T. €. OTKPbIBATLCHA U 3aKPLIBATLCS).

Bce MI-koHTeWHepbl, NOABEPrHYTbIE UCTIBITAHUAM Ha NageHne, A0MKHbI ObITb OCMOTPEHbI BU3YallbHO U
BCE 3aMeYeHHble NoBpeXaeHUsl AOMKHbI BbITb 3aperucTpupoBaHbl. Bce KoHTenHepbl AoMKHBLI BbIThb NOABED-
HYThl UCMBITAHUIO HA FTePMETUYHOCTb COrnacHo 6.2.5, OHU AOITKHbI ObITh ACNONMHUTENBHO NOABEPIHYThI ACMbI-
TaHUAM Ha LUUKIMTUMYECKYHO Harpysky cornacHo nyHkTy 8.5.5 [18], [19] u BeigepxaTb 3000 LMKNOB NOBLILLEHNUS
naBneHust, coctapnsaowero 5/6 MPL, 6e3 noBpexaeHnn, paspbIBOB N YTEYEK.

[Tocne ycnelwHoro 3aBepllueHunst UCrnblTaHUA HA repMEeTUYHOCTb U, eCINMN HEODXOAUMO, UCTIBITAHUN Ha LINK-

nuyeckyro Harpysky, Bce MI-KOHTeMHepbl OOMKHbI MPOUATU rMapaBiUYecKMUe UCMNbITaHUS A0 paspyLUeHUs
cornacHo 6.2.4.4.2mnnn6.2.4.4.3

6.2.4.3.2 Ml -KOHTeMHepbl C BHYTPEeHHUM 06BeMOM cBbiWe 120 Mn

Ml -kOHTenHepbl 4OMKHBI ObITh NOABEPTHYTHI AAaBNEHUI0 BMNOTb A0 paspyLUeHUs ¢ UCNoNb3oBaHNEM M-
pPaBNYECKOro UCMbITAHMUA Ha paspbiB BHYTPEHHUM AaBfieHneM. 3apernctpmpoBaHHoOe JaBfeHune pas3pbiBa
OOIKHO NpeBbliWwaTth 85 % MUHUMaNbLHOro AaBneHns paspbiBa 060M0YKN, YKa3aHHOMo B cTaHAapTe, B COOTBe-
TCTBUM C KOTOPbIM OHa Oblna nsrotosneHa. Bece paspbiBbl A0MKHBI NPOUCXOAUTL B COOTBETCTBUM CO CTaHaap-
TOM, N0 KOTOPOMY Dblna paccuynTaHa KOHCTPYKLMA 060N0oYKN, 0MHAKOBO AJ151 BCEX BbIMONHEHHbIX UCTbITaHNA.

6.2.4.3.3 MI-KOHTeUHepbl C BHYTPEHHUM 00BEeMOM A0 120 Mn BKNIOYUTENBHO

MI-KOHTeHepbl ACMKHBI ObITb NOABEPTHYTHI AABNEHUIC BNNOTH A0 paspyLUeHUdA ¢ UICNONb30BaHUEM M-
poCcTaTU4EeCKOro U NHEBMaTUYECKOro UCMbITAaHUA Ha pa3pbiB BHYTPEHHUM AaBreHUueM. 3apeructpmpoBaH-
Hoe AaBneHue paspbiBa AOIHKHO NpeBbliaTh 85 % MUHUMAaNbHOTO AaBNEHUSA paspbiBa 000N0OYKN, YKa3aHHOMo
B 5.3.2. Bce paspbIBbl AOIKHbI MPOUCXOONTb B COOTBETCTBMM C yKasaHHbIM B 5.3.2, 1 0AMHAKOBO ANS BCeX
BbIMONMHEHHBLIX UCMbLITaHUN.

Bo Bpems npoBeaeHns UcnblTaHMid Heobxoanmmo obecnedntb Mepbl besonacHoOCTU Ang nepcoHana. B
YACTHOCTU, BO BPEMSI UCMbITAHWUSA Ha MHEBMAaTUYECKNN pa3pblB HEOOXOAMMO YHYUTLIBATb NOTEHUMANBHYIO 3HEP-
rMo BbIDpoca 6ONbLIOTro KONMMYEeCcTBa CNacHbIX YacTuL, B pedynbTaTte paspbiBa 000NOUKN.

6.2.5 UcnbiTaHne HarepMeTU4YHOCTb

6.2.5.1 lNpoueaypanpoBeaeHNA UCNbITAHUN

Ml -koHTenHep gosmkeH ObITb 3anpaBfieH BOAOPOAOM, refiIMeM UMM MX CMEChbo U MccneaoBaThbCs Ha yTeu-
KU NpU YCNoBUAX, NpMBeAeHHbIX B Tabnuue 1.
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Tabnwuua 1— YcnoBusa temnepartypbol/gaBneHnsa Ans NCnblTaHUS HA TEPMETUHHOCTb

Temnepartypa [asneHune
MuHnmanbHasi pabodasi Temnepartypa H3

(15 £ 5) °C HO3
MakcumanbHas pabovas Temnepartypa MPL

[TpnmedaHnwue—IllepegnomeweHNEM KOHTENHEPA B 3aMKHYTYIO 30HY 41151 NPOBEAEHNSA NCMNbITAHUW HA repMe-
TUYHOCTb N0 6.2.5.2.1 nnun 6.2.5.2.2 pekomeHayeTCcA NPOBEPUTL HaANM4Ymne yTedek ¢ noMoLbi MbINbHOMO pacTteopa unwu

OPYriMX noaxoaswmx cpeacTB Ha BO3MOXHbIX MECTaxX YTEYKU.

6.2.5.2 Kputepuun npuemMku
6.2.5.2.1 MI-KOHTeUHepbl C BHYTPEHHUM 0O0BEMOM cBbiLWe 120 Mn

O6beM yTeukn BoAOpoAa NPy UCTILITaHUM AOITKEH He npeBbiwaTth 6 cM3/y (cTaHaapTHble yenosus 0 °C u
101,325 kl'a abcontoTHoOro gasneHus ). Ecnm ncnonbsyeTtcs He razoodpasHbin BOAOPOd, 00beM YTEYKN MHOTO
rasa AoJmKeH ObITb NepecynTaH K yCrnoBUaMm, COOTBETCTBYIOLLIMM ANd Boagopoaa.

6.2.5.2.2 Ml -KOHTeMnHepbl C BHYTPEHHUM 00 BEMOM 120 MM U MEHbLUE

O6beM yTeuku Bogopoaa Npu UCnbITaHM A0IDKEH He npeBbilaTth 3 cM3/y (cTaHaapTHble yenosus 0 °C u
101,325 kl'la abcontoTHOro AasneHus). Ecnm ncnonbayeTcs He razoobdpasHbii BOAopoad, 00beM YyTEYKUN MHOTO
rasa AoJmKeH ObITb NepecynTaH K yCrnoBUaM, COOTBETCTBYIOLLMM ANd Boagopoaa.

6.2.6 UcnbiTaHUe LMKITUYECKOU Harpy3kou nu uaMmepeHue gedopmayumn
6.2.6.1 O6Wwme nonoxeHus

cnbiTaHMe UUKIUYeCcKoW Harpyskou, cBsAsaHHoOe ¢ NornoweHnem 1 BblgeneHmemMm Boaopoaa, a takke
namepeHmne gedopmauunmanemeHToB Ml -kKoHTenHepa gomkHo nposoanTeeda Angd Ml -KOHTeHepoB BCEX TUMOB
C LleNlbio AEMOHCTPAaLMM TOro, UTO NPOEKTHLIE Npeaenbl NPOYHOCTM He nNpeBbllatoTes. J1loboe cylecTBeHHoEe
N3MeHeHne KOHCTPYKUMMU OTHOCUTENbHO HacToswero ctaHgapTa (cM. 5.3.1.), B COOTBETCTBUU C KOTOPbLIM
MI-KOHTenHep ObIN N3roTOBNEH (BKMOYAs MSMEHEHUST AnamMeTpa, ANMUHLL U TONLWWHBI CTEHKU 0O0NMOYKN, TUNA
MaTtepuana, Ho He orpaHn4nMBasiCb UMKN), CPEACTB yaepKaHUAa TBepAblX YacTuL, 1 CBOUCTB abcopbupytollero
BOACPOA cnnaBa, A0/PKHO CONPOBOXAATLCA NpoBeAeHUEM MNOBTOPHOMO UCMbITAHUS LLUKNUMYEeCKON Harpy3Kkou, a
TakKe nocneayowmnm namepeHmem gedpopmau 3aneMeHToB KOHCTpYKUMKU. MI-KOHTenHephl, OCHaLleHHblIe
CUCTEMOWN OXNaXKaeHUs ANs KOHTPONS Wi M3aMeHeHUsa TemnepaTtypbl CUCTEMBI, OOITPKHBI NMOABEPraTbCs
MCNbITAHUIO C YCTAHOBNEHHOW CUCTEMON OXIMaXKaeHus.

LomKkHbl ObITb NPUHATEI Mepbl Mo obecneyvyeHUo Be3onacHOCTM NepcoHana 1 obopyaoBaHUS BO BPEMS
NCnbiTaHWU B crnydae paspyweHna MIM-koHTenHepa unn seibpoca sogopoaa.

6.2.6.2 UcnbiTaTenbHada ycTaHOBKa

Kaxabint MIM-koHTenHep AomkeH ObITb OCHALLLEH TeH3OMeTPUYeCKUMU AaT4nKaMmm aAnst oObHapyXeHUsA Mak-
cuManbHou gedopmMalnn, KOTOPYHO UCMBIThIBAET 000M0oYKa BO BpeMS LUKNMYECKUX UcnblTaHun. B cnyvae
MeTannorngpuaHbIX KOHTeMHepoB AedopmMaLns MOXeT ObITb HE OAHOPOAHOW MO BCEMY KOHTEUHepY. Hncno u
pacnoNOXeHne TEH3OMETPUYECKMX AaTHYMKOB, Heobxoamumoe ang obecneveHUsa obHapyXeHUa HanbonbLuen
nedopmMmauunn, NCNeITyeMmon 060noYKon, AOMKHO ObITh onNpeaeneHo Ha UHXEHEPHbIX MoaeNnaXx, co3gaHHbIX Ha
OCHOBaHWW 3HAHUA KOHCTPYKLUW, BKNoYada BHYTPEHHIOK KOHUrypauuo nreoMeTputo pacnpegeneHnsa abcop-
Oupytowlero sogopoa cnnasa u 1. 4. Ecnn nHxeHepHble MOAEeNM He NO3BONSAOT TOUHO onNpeaenMTb TOUYKU MaK-
cuManbHON oXngaemon gedopmannn, To HeobxoanMmMoe YNCo 4aTYUKOB U UX pacnonoXeHne AomKHbl ObiTh
onpegeneHbl SMNUPUYECKK, NpoBeaeHUeM UcnbiTaHM AByX MI-KOHTENHepPOB, OCHALWEHHbIX DONLLIAM YKNC-
JTOM TEH3OMETPUYECKMX OaTUYMKOB. Ha OCHOBaHUKM NOJNyYeHHbIX pe3ynbTaToB AalnbHeulne NCNbITaHUAa MOTYT
NPOBOANTLCA C WCMOMb30OBaHMEM MEHbLLUEro 4uMcna TEH3OMEeTPUYECKUX OaTYMKOB, pasMeLlleHHBLIX AnS
N3MepeHNa HaNdONbLLUUX YPOBHEN HANPSIXKEHUA, UCTIBITbIBAEMbIX ODONMOUYKON.

Kak MUHUMYM, cneayeT KOHTPONMUMPOBaTh OKPYXKHYIC AeddopMal Mo Ha LUNMUMHAPUYECKOW U Kynonoobpas-
HbIX YacTax MIM-koHTenHepoB, AedopMannto n3rnba Ha nnockmx Yactax MIM-kKoHTeMHe poB 1N ANSI TOYEK KOHLIEeH-
Tpauun gedpopmaunin (Ha yrnax, pedbpax n topuax), aepopmaLunio B 30HaX BOKPYr TOYKK KOHLUEHTpaunn. Ons
oLeHKM aedpopMaLIMn B TOUKe KOHLIeHTpaLU MM A0IMKeH UCNoNb3oBaTbes KOS PUUMEHT KOHLUEeHTPpaL .

12



[OCT P 54114—2010

TeH3omMeTpuieckne gatiynk AoSKHbl ObIThb 3aLlUMLLEHbI OT NOBPEXAEHUS1 BO BpeMs NPOAOCIKUTENbHbIX
MCNbITAHUN N OT BNUAHUSA OKpYXKatoLlen cpelbl, B KOTOPOWU OHU NPOBOAATCA, HAanpumMep ¢ NOMOLLbH XMMNYECKU
CTOWKOW anokcnaHon cMmonel. [Nepuogunveckn 1, no KpanHen mepe, B Havyane U B KOHLUEe UUMKIMYECKUX MCMNbITaHUIA
TEeH30MEeTPUYECKME AaTUMKA OOTKHbI TpaaynpoBaThcs Ang cbecneveHus npasunbHOW padoTel. ECNn oKaxeT-
CHl, UTO KAKOW-TO TeH3o4aTuunK paboTtaeT HenpaBuibHO, ero HeodxXoaMMo 3aMEHUTL.

[Nedopmanna npy NpoekTHOM npegene HanpsikeHnn AomKkHa ObITb onpeaeneHa MHXeHepHbIMU pacye-
TaMM Ha OCHOBAHWUM KOHCTPYKLUUN 0OONOYKM U CBOUCTB MaTEPUANOB UM 3MNUPUYECKA NMPU CO30aHNA BHYTPA
MHEBMATUYECKOro WMWK rnapaBMdeckoro AaslieHUd, 3KBUBaANEHTHOro npegeribHOMY HanpsaXeHuo ans
KOHCTPYKLUUK 0BOMOYKN.

Ona Ml -koHTenHepa, TeH3oMeTpu4eckne gaTymkm Ha KOTOPOM HalloXKeHbl CHapY»XK, HO He UMeroT HeNocC-
PeACTBEHHOrO KOHTaKTa ¢ 00ONOYKON UM ODNNLLOBKON, KOHTaKTUPYIOLWEN C MeTaNNMUYECKUM TMAPUAOM U raso-
obpasHbIM BogopoaoMm (Hanpumep, ans GndpoBONOKOHHbIX KOMMO3ULMOHHLIX bannoHos TuUnos |, [ n V), nnu
ans 0bonoYkKn, Kotopasa dbina cneunanbHO NOABEPrHyTa NacTuyeckon aedopmanunm (To eCTb HarapToBKe),
aedpopmauunsa npu NpoeKTHOM npeaene HanpsKeHuA Ana KaXagoro gatdymka aormwkHa onpeaensaTbCca SMnupu-
YyeCcKn 40 MOMeHTa 3anpaBk MI -KOHTeMHepPOB BOAOPOAOM.

6.2.6.3 MeToag ucnbiTaHUA

[na Ml -koHTenHepoB, NpeaAHa3sHaYeHHbIX A9 TPaHCNOPTUPOBAHNSA M UCNONb30OBaHUA B OQHOM MOJI0XKe-
HAW, AOTKHBI ObITb UCMbITaHLI, MO KpalHen Mepe, NATb 00pas3LOB 3TOro Tuna KoHCTpyKuun. Ana MI-koHTenHe-
POB, KOTOPbIE MOTYT UCMONbL30BAaTLCA bonee YeM B 04HOW NPOCTPaHCTBEHHOW OpUEHTAaLUK, MO KpanHen Mepe,
TPWU KOHTENHepa AOMKHbI ObITb UCMbITaHbI B ABYX B3aUMHONEPNEHAUKYNSIPHBIX NONOXEHUAX C TOPU3OHTAarb-
HbIM U BEPTUKANbHBLIM NONOXEHUAMU 0CcU KOHTenHepa. MI -KoHTenHepbl AOITKHBI LLUKMMYECKN 3anpaBnsaTbCs
BOOOPOAOM OT S % (He bonee) HOMUHaNBLHOU eMKOCTN A0 95 % (He MeHee ) HOMUHaNbHOM eMKOCTU. [lna 3anpas-
KN OOJTKHO UCNOMb30BaTbCS HOMUHANBbHOE AaBleHune, 3Ha4YeHUd TeMrnepaTypbl A0MKHbI ObITh B AMana3oHe
akcnnyaTauun. cnblTaHKWe AOMKHO COCTOATL No KpanHe Mmepe 13 106 UMKIOB U Npoao/KaTbCa A0 AOCTMKE-
HUA NpnemMneMslX pesynbTaToB, onpegeneHHbIX B 6.2.6.4. Ecnu nusmepeHHas gedgopmManma npn nocneanoBa-
TelbHbIX UMKITax NpeBblluaeT NpoeKkTHbIX Npeaen HanpskeHnn nnn HabnwgaeTca nnactuyeckast gedpopman g
Matepuana, To UCnblTaHne AOSMKHO ObITh NpepBaHo.

Kak MUHUMYM, 3HaYEeHNE UIMEPEHUSA OT KaXKaoro TeH3OMEeTPUYECKOro AaTyMka AOIMKHO perMcTpupoBaTh-
CSl Ha KaXKaoM LMKINe B COCTOSIHUN MaKCUManbHOM 3anpaBKu.

[locne NAToro NoNHOro LMKna 1 3ateM c MHTepBanaMmmyepes 50 UMKNOoB, Korga KoHTeHephbl 3anpaBfieHbl
He Bonee yem A0 5 % HOMUHANbHOW €MKOCTU, KaXKAbl KOHTEUHED ACJKEeH NnoABepraTbesl BO3AENCTBUAM Cle-
ayroulen nocneagoBaTefibHOCTU BUDpaLIMiA B NONOXKEHUN, COOTBETCTBYIOLLEM NPOCTPAHCTBEHHOW OpUEeHTaL NN
Npu NpoBedeH N LAKITNYECKUX NCNbITaHUA:

- CuHycomaanebHoe konebaHue ¢ kadaHuem norapudpmmieckon yactotel B ananascHe 7 ['u—200 Ny n
obpaTHo KnokasaTento 7 'L Ha NpoTsKeHNN 15 MUH. OTOT LMK AOIMKEeH NOBTOPSATLCS 12 pa3 B Te4eHue Tpex
anga kaxgoro MI-koHTeHepa. KavaHue norapudoMmyeckon 4acTtoThl ACIMKHO OCYLLECTBNATLCA cneayiowmnm
obpasom: ¢ 7 'Ll AOIKHO NoaaepXnBaTbCAa MakcuMmarnbHoe yckopeHne okono 1g, A0 AOCTWXKEHUA YacToThl
18 I'u. 3aTeMm amnnuTyda Ao/MKHa nogaepXmeaTtbcda Ha ypoBHe 0,8 MM (pasmax 1,6 MM) 1 YacToTa ACIKHA
MOBbILLATLCA A0 AOCTUXKEHUA MakCcuManbHoOro yckopeHusa 8g, (npmnonusutensHo npun 30 'y). 3aTtemM MaKkcu-
ManbHOE yCKOopeHue g, A0IMKHO NoaaepXnsaTtbea Ao AoCcTKeHna YacToTbl 200 L.

[na koHTenHepoB maccon bonee 100 Kr MOXKeT UCMONb30BAaTLCA Takad nocneaoBaTefibHOCTb BUDpauun,
KakK anbTepHaTBa oNMcaHHOM BbllLle NocneaoBaTeNbHOCTA!

- [NpocToe rapmoHuveckoe konedaHue ¢ septukansHon amnnmtyaomn 0,8 Mm npyu MakcuMmanbHOM obLLEM
paamaxe 1,6 MM. HacToTa gomKHa n3aMeHsATbLCA co ckopocTbio 1M u/MuH B npeagenax ot 10 'u—5514. Becb LUykn
BO3pacTaHUAa 4YacTOThl M BO3BPAaT AO/MKEeH NpoaonkaTbcs B TedeHne (95 £ 5) MUH.

Ha pucyHke 2 npeacTtaBneHbl MUHUMAanNbHbIE TPebOBAHUSA K NPOBEeAEHUIO LIMKNA.
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AHANU3 NMHEUHON perpeccuun NOKa3bIBaeT OTCYTCTBUE YBENUYEHUA cneaoB aedopmauunn 3a nocneaHue 50 nocnegoBaTtenbHbIX

LWKNOB (d), WabnoH UMKNMPOBAHUA NPOOOMKAETCH A0 TEX NOP, NOKA 3TO YCNOBUE HE BbINOJTHEHO.

6.2.6.4 Kputepuu npuemMku
[na kaxkgoro TeH3oMeTpu4eckoro gatdmka B tedeHne 50 nocnegoBaTefibHbIX

a4 — napameTtp UUKNU4eCcKon Harpy3ku; b — 3apsaka; ¢ — paspsaka; d — nocnegHue 50 nocnegoBartenbHbIX LUKNOB

PUCYHOK 2 — [ pathnyeckoe onucaHmne MMHUManbHbIX TPEOOBAHUN K LUKITY

IMKITOB MaKCUMMallbHOE

N3MepeHHoe 3HavYeHe HanpsbkeHUa gedpopmMmaumm He 4omKHO npeBbiWaTh 50 % pacyeTHOro npegena sHade-

HUA gedpropma

nnacTruyeckyo gedgopmManuio.

[na onpeneneHns oTCyTCTBUA U3MeHeHUA AedpopMalin AaHHble ANd KaXXKa0oro TeH3oMeTpuyeckoro gaT-
YMKa ¢ MakCcMManbHbIM 3Ha4YeHUemM gedgopmannm bonbslie 50 % aedopmannm npu NPOEKTHOM nNpeaene Hanps-
XEeHUN O0IBKHBI ObITh NpoaHann3npoBaHbl NMIMHENHBIM PErpPecCUOHHbIM METOAOM HaUMEHbLUUX KBaApPaToOB C
MCMONMb30BaHUEM YpaBHEHUS:

raoe a — yrnoBoun KoadULUNEeHT N3MePEeHHOro HanpsKeHUs;

X |

X — HOMEepP LMKNa;

1j+N
= — ) X;— cpefHee Y/CIO LIKIOB;

i~J

L
N

g =

M UM HEe OOIMKHO HabnwaaTbcd TeHAeH
)KEH cUMTaTbCs HenpoLweawmnmMm NCNLITAHUSA U ero KOHCTPYK
TEH30OMEeTPUYEeCcKoro gatdmka sHaveHune gedopma

nedopma

MK K yBennveHuo HanpsbkeHna. Ml -koHTeHep aon-
s gomkHa 6bIThb gopaboTaHa, ecnu ans nbdoro
M1 3a nocnegoBaTenbHbIe
M ansa obonoYkMn nNpu MNPOoeKTHOM npeaene HanpskeHun unn ecnn obonodka WUCnbIThIBaeT

Kbl TpeBbllWaeT 3Ha4YEeHUNE

N —4u1cno nocnegoBaTeibHbIX NpoaHanM3npoBaHHbIX LMKNOB (He MeHee 50);
y — U3MepeHHaqa gedpopmayms v

_I_
> y; — cpeaHss gedopmanms.
=/

I\/IF-KOHTeﬁHep OOMKeH noaBepratbCa UMKIINYECKUM UCMBbITAHUAM A0 TeX Mnop, noka Anst HeKOTOpOoro
nepuoga, BkovatroLlero B cebsa He MmeHee 50 nocneaoBaTenbHbIX LLUKMOB, KO3 PULIMEHT a He ByaeT MeHbLLE
NN paBeH HYNHO AN BCEX TEH3OMETPUYECKNX AaTHYUKOB, U3MeEpPSIIOLMX 3HaYeHWe aedopmanmm donblie 50 %
NPy NPOEKTHOM npeaene HanpsKeHnn. STOT KpUTepunid AoJKeH BbINOMHATLCA A9 BCeX TEH30METPUYECKUX
aatynkoB Ha Ml -KOHTeHepe ANd TOro e nepuoaa nocrneaoBatenbHbIX LUMKNOB. 3TU 50 npoaHanM3nmpoBaH-
HBIX LMKNOB ACMKHBI ObITb NOCNEAHUMN. DTOMY KPUTEPUIO ACITKHBI COOTBETCTBOBATL 3HAYEHUS] BCEX TEH30-
MeTpuieckmx gatynkos Ml -koHTenHepa B paccMaTpuBaeMoM nepuoae nocrneaoBaTtenbHbIX UUMKNOB. Kpome
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TOrQ, Nocne 3aBeplleHna UCMbITAHUSA Ha UMKNUYHOCTL U M3MepeHUda HanpsXeHnin Ha Bcex Ml -koHTenHepax
OOIPKHO ObITb CO34aHO AaBneHue, NocTaBeHa 3arnylwka Ha BbIXOQHOe OTBEPCTUE, a KnanaH A0ITKeEH ObITb
OTKPbIT U 3aKPLIT, KAK MUHUMYM, ABa pa3sa. [locne yganeHua sarnywky sce MI-koHTenHepbl 4OIMKHBI MPOUTU
MCNbITaHUA Ha repMeTUYHOCTb Mo 6.2.5. Kak MUHUMYM, oauH MI -KOHTenHep KaXXaou nNpocTpaHCTBEHHOM OpU-
eHTaLUWUN ACITDKEH ObITb NOABEPTHYT UCTIBITAHUIO HA OTHECTOWKOCTL N0 6.2.2 M COOTBETCTBOBATL KPUTEPUSIM MPU-
eMKu. Hapsiay ¢ atum, ana Ml -koHTenHepoB € BHYTpeHHUM obbemMoMm Ao 120 mn BKMAOYUTENbLHO MOCcne
3aBepLlUeHUa UCMNbITAHUA Ha repMeTUYHOCTb, Kak MUHUMYM, oaAnH Ml -KOHTenHep Kaxkaon npoCcTpaHCTBEHHON
opUeHTauMn AomKeH ObITh paspyLleH N3bbITOUYHbIM AaBneHneM. cnblTaHUA Ha pa3pblB MOTYT ObITh KaK NMHEB-
MaTUYECKUMU, TaK U rmgpaBiniyeckMMi. 3aperMcTpupoBaHHoe sHavYeHne aaBneHns paspbiBa AOMKHO NPeBbI-
laTb MUHUMAaNbHOE 3HaveHWe AaBneHUsl paspbiBa 0OOMNOYKKU, yKasaHHoe B 5.3.2. [lnsa Bcex uUcnbiTaHU
XapakTep paspbiBOB A0/MKEH ObITh TAKUM Xe, Kak N M3HavanbHbIe pa3pbiBbl, YKaszaHHble B 6.3.2. [lepcoHany
HeobXxoaMmMo cobnogaTh YCTAHOBMEHHbIE MpaBuMna TexXHUKUM Oe3onacHocTu. B 4acTHOCTU, BO BpeMH
MHEBMATUYECKOTO UCNLITAHUSA Ha pas3pblB NepcoHan AoMmKeH HaxoauTbecd Ha 6e30MnacHOM pPacCTOSAHUWU OT
YCTAHOBKWM BO N3DeXaHMe pUcKa paHeHUsa rasom 1 pasneTtarLlnuMnucs Npu paspbise ageTansaMy KOHTenHepa.

6.2.7 UcnbiTaHMe Haygap 3anopHOro BEeHTUNA
6.2.7.1 Obwune TpedboBaHuA

KoHcTpykunn Ml -KOHTEMHEPOB CO CbEMHbBIMU CpedCcTBaMUM 3aLlUMThl 3arNopPHOro BeHTMNA AOJKHBI NoA-
BepraTtbCHa UCMbITAHUIKO HA yaap B COOTBETCTBUN C O.7.D.

6.2.7.2 NMoparotoBka obpa3LoB

McnblTaHUIo Ha yaap 3anopHOro BEHTUNA AOMKHBI ObITb noaBeprHyThl Tpyu Ml -kOHTenHepa. [Ana sToro
NCMbITaHUA BMeCTO abcopbupylollero BoAopod cnnaBa MOXeT UCMOoNb3oBaTbcA Oannact unm obonouka
MOXeT ObITb NycTon. Bo Bpema ncneitaHmnss MIM-koHTeMHe pbl HE AOMKHLI ObITh NOA AaBNeHneM rasa. Ans atoro
NCMbITAaHUSI CbEMHAas 3alMTa 3anopHOro BEHTUNSA A0MKHA ObITh yOpaHa.

6.2.7.3 MeToabl UCNbLITAHUA

[Ons ncnelTaHns UCNONb3YeTCH LWapUK M3 3aKkaneHHoM cTann Un o0 bLEKT BO3AENCTBUS, CHADXEHHLIN
TakUM WWapukom. TBepaocTb Wapuka no bpuHennio 248 + 3, ero gnameTp AomkKeH ObITb TAKUM, YTOObLI NpU yaa-
pe 0 3anopPHLIM BEHTUNb LLIapUK conpuKkacancsa ¢ NoBepxXHOCTbio nog yrinom B 90° K NpoaonbHOM OCK KnanaHa U
YTOObI NPN 3TOM NNOCKOCTb COMPUKacaHUs NpoxXoauna vyepes 3Ty Xe OCb.

Llapuk nnu yaapHbld 06 beKT BO3AEUCTBUS, CHADXKEHHBLIN LUIAPUKOM U3 3aKaNeHHOW CTanu, Tak Xe Kak U
Kaxkabl Ml -kOHTeUHep cneayeT BblaepXuBaTtb He MeHee 4 4 npuMnuHyc 40 °C U B TedeHne 5 MUH Nocne Bblaep-
XXUBAHMUSA OHU OCIDKHbI noaBepratbes yaoapam cneayrowmm obpasom. MI-koHTerHep AomKeH ObITb NPOYHO
3akpenneH, a yaapHsbii LWapuK AomkeH cBoboaHO NagaTth ¢ pac4eTHOW BbICOTHI ANS yaapa o O0KOBYIO NOBeEp-
XHOCTb 3anopPHOro BEHTUNS C KUHETUYECKON 3HEPrein, paccumMtaHHou no tTabnuue 2. Nocne nepBoro ygapa
cOOpHas KOHCTPYKUMA 3anopHOro BeHTunsa n MIM-koHTenHepa aomkHa 0biTh NoBepHyTa Ha 180° Ana npoBee-
HUAS BTOPOro UCNBITaHUS Ha yaap OOKOBON NOBEPXHOCTMN.

Tabnwuua 2— TpeboBaHus K yaapHOMY UCTMbITAHUIO LLAPUKOM

Tun Ml -KOHTENHEpPA MuHumaneHas aHeprus E2),
(V = BHYTpeHHUU 0Obem B N) K
vV <0,35n 1,02
0,35 n<V<10n 6,80
10n<V<25n 13,50
25n < V<100 n 27,10
100 n<V 162,70

) Hanpumep, npy cBOBOAHOM NageHny 0O bEeKT BO3AENCTBUS CHABXeEH LWapUKOM U3 3aKaneHHoN cTanm,

E =mg_h,
roe £E — sneprus, Ihx;
m — mMmacca ygapHOoro Lwapuka, Kr;
g.— 9,8 M/CZ — rpaBUTaUMOHHAS NOCTOSIHHAS 3eMIu;

h — BblCOTA BEPTUKAIIbHOIO NageHnHA, M.

6.2.7.4 Kputepuu npuemMKu

[Mocne ABYX UCNbITAHUA HA yAap KaXkabli 00beKT ncnbitaHua (cOopoYHasa KOHCTPYKLUUA, COCTOALLLasA U3
3anopHoro BeHTUNA N MIM-koHTenHepa) AomkeH BblTb OCMOTPEH BU3YanbHO HA HAaNM4ne noBpeXXaeHnin 1 noa-
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BEPrHYT UCMbITAHUIO HA repPMeTUYHOCTb cornacHo 6.2.5 B gnanasoHe temMnepatyp 15 "C—30 "C nyaoBneTBo-
PATb TPebOBaHUSIM HACTOSILLErO MYHKTA.

CoeanHeHns 3anopHOro BeHTUNS (BXoAHAs pe3bba) A0MKHBI OCTaBaTbCA HeNnoBpeXaeHHbIMK (be3 Tpe-
LLIMH), 3aN0OPHbIAN BEHTUMb ACIMKEH ObiTb paboTocnocobHbIM. PaspylleHne bapallka He O0MKHO CHUTAThCS
OCHOBaHMeM A1 OpakoBKNU MO HECOOTBETCTBUIO TPEDOBaHUAM UCTbITAHUS.

[Tpyn 0OHapPYXXEeHNU TeYN UMK NOBPEXKAEHUSA B pe3ynbTaTe UCMbITaHUA Ha yaap UCTbITaHUIO AOMKHbI ObITh
noaeeprHyTol Tpn MI-kKOHTeUHepa ¢ yCcTaHOBNEHHOW CLEMHOU 3alUTON OTCEeUYHOro KnanaHa. Ecnun atn Tpu
MI-KOHTenHepa yaoBNETBOPAIOT KPUTEPUAM NPUEMKN, TO KOHCTPYKLIUS A0MKHA CHMTATLCH NpUemMnemMomn npu
YCNOBUN MapPKUPOBKA KaXXA0ro KOHTeNnHepa B COOTBETCTBUUC 7.2.3.

6.2.8 AUcnbiTaHMA Ha BO3JeNCTBUE LUKITUYECKU UBMEeHAEMbIX TeMnepaTyp

6.2.8.1 Obwune TpedboBaHuA

McnbiTaHusa Ha BoO3aeUCTBUE LMKITUYECKUN USMeHAeMbIX TeMnepaTyp npoBogdaTcsa Tonbko And M[ -koHTe l-
HEPOB C BHYTPEHHUM 00bemMoM Ao 120 Mn BKNHOYNTENLHO.

[TpumedaHune—KenbiTaHne NpoBOANTCS B Crnyvae, €Crnn He BbIMONHAOTCS LUMKNNMYECKUE UCTbITaHUS Noa 4aB-
nexnuem [18], [19]. NcnbiTanne npegHasHaveHO A4ns OCyWeCTBIIEHUSA TEPMNYECKNX Harpy3ok Ha MI -KOHTenHepbl NoO BCEMY
OnanasoHy TeMmnepaTtyp ux akcnnyartayum.

6.2.8.2 lNMoarotoBKka o6pa3LoB

Ecnun MI-koHTenHepbl NpeaHasHavYeHbl ANd TPaHCNOPTUPOBAHUA U UCMONB3OBaHUSA B OAHOW NPOCTpa-
HCTBEHHOM OpUEHTaLUN, HECDXOANMO UCMLITaTb NO MEHbLLUEN Mepe NSATh TakMX 0bpasLoB. ECnn KOHCTPYKLNUS
Ml -KOHTEenHepa He NCKMIoYaeT UCNONb3oBaHMe ero bonee Yem B OAHOM NMOMOXKEHUN, TO UCNbITAHUIO OOTKHbI
ObITb NOABEPTHYThIHE MeHee TpeX Ml -KOHTeMHEePOB B ABYX MNONOXEHUNAX, NePNEeHAUKYNSPHBIX APYrKAPYrY; Npn
3TOM ocb MI-KOHTenHepa AormkHa ObITb rOPU3oHTaNbHON U BepTuKanobHoU. MI-KoHTenHepbl A0IMKHbI ObITb
MOMHOCTbLIC 3anofiHeHbl BogopoacM. X HeobxoaumMo NOMECTUTb B NOMELLIEHNE C KOHTPONMUMPpYyeMon TemMnepa-
TYPOWU, B KOTOPOM BO3MOXHO U3MEHUTb TemnepaTtypy OoT MUHUMANbHOMO A0 MaKCUManbHOro 3HadeHusa W
HaobopOT B TeveHne 2 u.

6.2.8.3 MeToabl UCNbITaAHUSA

MI -KOHTeWHepbl ACIKHbI ObITb NOABEPrHYTHI CNeaylLlWuM TEPMUYECKUM LMKNOBLIM UCTbITAHMUSM (CM.
PUCYHOK 3):

a) cnepgyet noMecTtuTb MI-KOHTEMHEP B KamMepy C perynupyemMbliM TeMmnepaTypHbIM PEeXMMOM U YBETTN-
ymBaThb TeMrepartypy B Kamepe oT HopManbHon 15 *C—30 "C o MmakcumanbHOU TeMnepaTypbl 3KCnnyaTaumn
c norpewHocTeto £5 °C3a 14+ 5 MUH;

b) Heobxogmmo Bblaepmnsate MI-KOHTEUHEP NMPU MaKCUManNbHOW TemnepaTtype 3Kcniyatauuum ¢
norpewHocTelo = 5 °C He MeHee 1 y;

C) Mocne UCNbITaHUA Ha pasorpes TpebyeTcsl OCYLEeCTBUTb CHMKEeHUE TeMnepaTtypbl 40 HOPMalbHOro
sHadeHna 15 "C—30 "C B TeueHne 14 £ 5 MUH, anocne 3Toro NOHU3NTL TemMnepartypy 40 MUHAMYMa C NMorpelLu-
HOCTBHO = 5 "C3a 14+ 5 MUH;

d) HeobxoaAMMO BbliAepXKMBATb TeMnepaTtypy B Kamepe Ha YyPOBHE MWUHMMAlbHOW TemnepaTypbl C
norpewHocTelo = 5 °C He MeHee 1 y;

€) B 3aBeplUeHUN LiKKNa TpebyeTcs yBENUYUTL TEMNepaTypy A0 HopManbHoro sHadveHusa 15 °C—30 °C
3214+ 5 MUH;

f) OencTBusi, onUcaHHbIe B NepevmncrneHunsax a)—e), Heobxoammo noBTopuTh 50 pas.

[ — Bpema, v, T — Temneparypa, °C
PucyHok 3 — [pumMmepHbIN LMK NCMbITAHUA HA TEPMOCTONKOCTL
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6.2.8.4 Kputepuun npueMkKu

Kaxabih MI'-koHTenHep gomKkeH ObiTb MOABEPTHYT UCMBITAHUIO Ha FrepMEeTUYHOCTb U OOMMKEH COOTBe-
TCTBOBaTb KpUTepusam 6.2.5. [locne 3aBeplleHUA UCMBbITAHUA HA TeEPMETUYHOCTb MO MeHbLUeN Mepe OauH
MI -KOHTEWHEP Kaxkaon NpoCTpaHCTBEHHOW OpMeHTaLU MM O0MKEH ObITh paspyLleH Noa BO3AENCTBUEM BHYTPEH-
Hero gasneHusi. IcnbiTaHmns Ha paspblB MOTYT ObITb BLINOMTHEHBI MHEBMATUYECKUM UMX rnapaBinveCKUM BO3-
OencTeBmMemMm. 3apeructpupoBaHHoOe pJdaBlieHuMe pa3pbiBa AO/MKHO MpeBbilaTek MUHMMAanNbHOE 3HaJveHue
OaBneHnsa paspbiBa 00ONOUYKN, YKaszaHHOe B 5.3.2. [1na BceX UCMbITaHUA pa3pbiBbl AOTKHbBI NPOUCXOANTb Tak
Xe, Kak 1 NMpu UCnblTaHUAX, YKasaHHbIX B 6.3.2. [epcoHany Heobxoanmo cobnogaTth NpaBunia TeXHUKN De3o-
nacHocTU. B 4acTHOCTK, BO BpeMd NHEBMAaTUYECKOTO UCNbITAHUA Ha pa3pbIB NepcoHan Ao/KeH HaxXoAUTbCs Ha
0e30MacHOM PacCTOAHUN OT YCTAHOBKNU BO U3DeXXaHWe pUcKa paHeHUs ra3zomM 1 pasneTtaroLwmMMncs Npu paspbiBe
yacTaAMUN 0DbeKTa UCNbITaHUS.

6.2.9 OTYeTbl O TUNOBbLIX UCMNbLITAHUAX

OT4yeTbl O TUNOBBLIX UCMbITAHUAX, YAOCTOBEPAOLLINE COOTBETCTBME TpeboBaHUAM cTaHaapTa, AOMKHbI
npegocTaBNATbCA Nonb3oBaTensam no TpedoBaHuio.

6.3 KoHTponbHbLIe UCNBLITAHUA, NPOBEPKU U cepTUdUKaLms

6.3.1 O6bwune TpeboBaHUA

McnbiTaHMa napTu NPOBOAATCA B COOTBETCTBUN C YCTAHOBNEHHOW U3roTOBUTENEM NEPUOAUYHOCTLIO B
Te4YeHMne BCEro BPEMEHU N3roTOBMEHUSA 060pya0oBaHUS C LieNbio obecneyvyeHnUs COOTBETCTBUSA MPOU3BOACTBEH-
HbIX onepauun MIM-koHTenHepoB TPebOBaAHUSAM TEXHUYECKNX YCIOBUN U KOHCTPYKTOPCKOW AOKYMeHTaLnn. Pas-
MEp NapTuuM onpeaensaeTcsl U3roTOBUTENEM C y4eTOM 0bbemMa npoussoactesa MIM-koHTenHepoB 1 MaTepuana
abcopbupyolleroe Boaopod cnnasa, UCnonb3yemoro npu ee npoussoactee. OaHa naptus MIM-KOHTENHEpPOB
OO0IMKHa BKNoYaTh 000104KM M abcopbupyrownin Boaopoa cnnas U3 04HOW NapTUK UX MPOU3BOACTBA B COOTBE-
TCTBUU C HALIMOHANbHOMW CUCTEMON CTaHAapTU3aL MM NN TPebOBaAHUSAMU KOMMNETEHTHBLIX OPraHoB.

6.3.2 UcnbiTaHne Ha pa3pbiB

He meHee oaHoro MIM-koHTerHepa U3 Kaxxaou NnapTun A0MKHO ObITb UCNLITAHO Ha pa3pbIB No4 AaBNEHU-
eM. Ecnn Ml -koHTenHep nmeeT BHYTPeHHUN 0bbeM cBhille 120 M1, TO cnocodbl UCNbITAHUA Ha pa3pbIB UKPUTE-
PN NPUEMKN OOMKHBI COOTBETCTBOBAThL 5.3.1, cornacHo KoTopoMmy obonovka dbina nponseeaeHa.

Ecrnin MI'-koHTenHep MMeeT BHYTPEHHUN 0OBbEM MeHbLLE 1N paseH 120 Mn, UCNIbITAHUA Ha pa3pPbIB NPOBO-
OSTCS1 B COOTBETCTBUM € 6.2.3. BCe paspbiBbl NMPW BCEX UCMBITAHUA A0TPKHBLI ObITh 0AHOTUMNHBLIMW. [1pK NpoBeaAeHUN
MCcnbITaHUA HeobxoanuMo cobnaaTth NpaBuna TEXHUKA Be30MacHOCTW. B YaCcTHOCTU, BO BpeMs MHEBMATUYECKOTO
MCNBITAHMA Ha Pa3pbIB NepcoHan AOMMKEH HaxoaUTbCH Ha 6e30nacHOM pPacCTOSAHUM OT YCTAaHOBKM BO N3beXKaHne
pUcKa paHeH1a BbIpBaBLUMMCA rasomM U pasneTtaloLmMMnca Npn paspbiBe KpynHbIMKU NpegMeTamMu.

6.4 lNnaHoBble UCNBLITAHUA U OCMOTPbLI
6.4.1 naHoBbIe UCNbITAHUA

[TponsBoaAnUTENb NPOBOAUT NS1AHOBbLIE UCTIBITAHUA U OCMOTPLI Kaxkaou napTtun Ml -koHTenHepoB U BeaeT
COOTBETCTBYIOLLME 3aNNCU B TeHeHNe, Kak MUHUMYM, 20 neT, unn B TedeHune 1,5 cpoka cnyxosl MIM-koHTelHe-
POB. B KayecTBe 0g4HOW N3 NpoLeayp NiaHoBbIX UCNbITAHUA, Kaxabln MIT-KOHTenHep AOMMKeH ObITh NOABEPTHYT
McnelTaHUO HayTedky no 6.2.5nputemMmnepatype 15 "C—30 "CHO3 nNpn3TOM COOTBETCTBOBATL KPUTEPUAM
npuemMkun. [lns Bcex obonovek, Ucnonb3yemolx npu nponssoactese MIM-KOHTEUHEPOB, N3rOTOBUTENb AOKYMEH-
TanbHO PUKCUPYET, 4TO 0DONOUKa ObINa UIroTOBNEHA, UCMbITaHa U KBanUpuuMpoBaHa B COOTBETCTBUM CO
ctaHaapToM. arotoBuTenb MIM-koHTenHepa TakkKe BbINOMHAET KOHTPONb NPU NMpuemMKke B TOM obbemMe, KOTO-
PbIK HeCDXOoaAUM ANs1 TOro, UTODObI 060NMOYKa COOTBETCTBOBANMA YKa3aHHbLIM TPeDOBaHUSIM.

6.4.2 CepTuUdUKaTbl U3IroTOBNEHUA

CepTudumKaT M3roToBNEeHUA nogrotasnmeaeTca Ang kaxxaou naptum MI-KoHTeMHepoB 1 COOTBETCTBYET
BCEM TpeboBaHUSIM HacTodlwero ctaHaapTta. [pumep cocTaBNEHHOro ceptTudgukaTa npuBeaeH B NpUioXKe-
HUN B.

7 MapkupoBKa, TaONMUYKMN U QOKYMEHTauuns

7.1 HaHeceHune MapKUpPOBKHU

HanoaroToBNEHHOM U XOPOLLO AOCTYNHOM NoBepXHOCTU MIT-KOHTerHepa AomKHa ObITb YKa3aHa cnegyto-
lad MUHUManNbHaa MHopMaLns:

- 0bo3Ha4veHue HacTosALWero cTaHaapTa;
- HA3, Mla;
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- HaumMeHoBaHWe U3roTOBUTENH,;

- JaTa un3rotoBeHUd, MecdL, U roa;

- CEPUNHBLIN UNN NOEHTUPUKALIMOHHBIM HOMEP U3TOTOBUTENS; U

- JaTa oKkoH4YaHUs cpoka Cnykbbl B COOTBETCTBUNM C MaKCUMalbHO AONMYCTUMBIM CPOKOM CIyKbbI, MecsL|,
nron.

B cny4yasax, korga no npuinHe orpaHNMYeHHOCT pasMepoB HEBO3MOXXHO BKITIOYNUTL BCIO BhilLeyKa3aHHYIo
MHPOPMaL IO B YCTAHOBMEHHBIM bopMaT, AoNyCKaeTCa MCNONb30oBaTbh COKpalleHHYI0 MHopmMauuio. B 3ToM
cnyyvae Ha MI'-koHTenHepe oba3aTenbHo AoMKHA ObIThb MHGOpMaumsa o HO3, cepunHOM N MAeHTUPUKaLMOH-
HOM HOMEpPE N3rOTOBUTENA, a Takke JaTa OKOHYaHUA CpoKa CnyXobl.

7.2 Tabnuyku
7.2.1 O6wue TpeboBaHUA

Tabnuykn npeaynpeXxgaroLero xapakrepa pasmMellatoT B COOTBETCTBUN ¢ [5]. Tabnnykn He AOMKHbI MO
CBOEN MHPOPMATUBHOCTU BCTYMNAaTb B MPOTUBOPEYME C MAPKUPOBKOU Ha 0bonoYke. B cnyvaax, koraa rno npuym-
He OrpaHUYEeHHOCTMN pa3MepoB HEBO3IMOXHO Pa3MeCcTUTb BCHO BhlleyKasaHHY MHpopMaL Mo Ha Tabnnyke,
TaKkyo UHPOPMaLIUIO MOXHO YKasaTb Ha yrakoBKe UMM B AOKYMeEHTaLU UK, NpuknagesiBaeMon BMecTe ¢ U3geriu-
eM, 3a UCKNHYeHUeM npeaynpeXxaeHnsa « CoaepXMmMmoe orHeonacHoO», KoTopoe A0MMKHO Bcerga HaHOCUThCA Ha
nsgenue.

[TpumeyaHune— Moxer norpeboBaTbCs HanNU4UMe AONONHUTENbHBIX HAKNEeK, TAKUX Kak nAeHTUOUKALNOH-
HbI HOMEP M oNUcaHne B COOTBETCTBUN, HANPUMEP, C [28], HOMepa getanun nnm mogaenu n npodnx npeaynpegutenbHbIX
Hagnucewn, UMerLWnX oTHoWeHe K metannormapuvgHomy Ml -koHTenHepy.

7.2.2 OnacHocTU, CBA3aHHble C TBEpAbLIMU MaTepuanamMmmn

N3roToBUTENMb YKa3biBaeT Ha sipnblkax U1 Tabnuykax nHdpopmMmauuio npeagynpeanutensHoro xapakrepa,
CBA3aHHYI0 CNMOTeHUManbHOM ONacHOCTLIO MaTepmanoB, coaepXxawunxea B Ml -koHTenHepe. lNpeaynpexaeHns
OOIMKHBI BKMoYaTh MHopMaLUnio 06 onacHOCTU B3aMMOOEUCTBUA COOEPXKMAMOro KOHTEMHepa C BO3OAYXOM,
BOACW UMN APYTrMMUM cpedamMun.

7.2.3 WHdopmauua, kKacarwLasaca CbeMHON 3allUuTbl BEHTUNSA

B cooTBeTCTBUK C TpeboBaHUSIMN 6.2.7.4 Ha Tabnnykax AoMmkHbl ObITb HAHECEHbI crneayrLlnue cnoBa
«BHNWMAHWE: BEHTWUITb MOXXET BbITb NMOBPEXAEH B PE3YJIbTATE YOAPA. YCTAHOBUTE SALLATY
BEHTUITAHAMECTO, ECITMUBEHTWITb HE ACTTOJNB3YETCAH».

7.2.4 HaHeceHue UHOpMaLUU, KacarwLeUuca TeMmnepaTypbl

N3roToBuTENb ycTaHaBnuBaeTt Tabnuykn ¢ npeaynpexgeHnem: «HE HATPEBATB BbILWLE XX °C, HE
NCIMOJIb3OBATb OTKPbLITOE NNAMA UM MCTOYHHUK OIMHA», rae «XX» obo3HayaeT yCTaHOBMEHHOE
MaKCUManbHOEe 3Ha4YeHne TeMnepaTypbl 0OCNYKUBAHUSL.

8 HNoKyMmeHTauus, npunaraemMas kK uagenuio

8.1 UHcpopmMaLMOHHBIe NUCTBLI N0 bDe3onacHOMY oOpalleHUIO ¢ MaTepuanamm

NHpopmMaLMoHHbIE NNCTEI N0 Be3onacHoMy ocbpalleHuto ¢ matepmanamu (MSDS), TakMmMun Kak rasoon-
pa3HbI BoAOPOa N coaepxalune abcopbmupoBaHHbIA BOAOPOA CNaBkl, AOIBKHbBI NpUaraTbCsl K AOKYMEeHTaUun
Ha nocTapnsiemoe obopyagoBaHme. 3T NINCTbI ACIMKHbI coaepXaTb TpeboBaHUsA KobecneveHUo 6e30nacHOCT
N UHCTPYKUMIO Mo obpaleHnio ¢ 0bopyaoBaHUEM B cllydae yTeukn Boaopoda W/unm noBpexaeHus cMcTemsl
XpaHeHud, pasrepmMmeTtusannm ocbopyaoBaHusl, B3auMogencTeuUd npm 3Tom abcopdbupytollero Boaopoa cnnaea
C BelllecTBaMm, TaKMMN Kak BO3ayX, Boda, oxnaXaatoLwlasa cpegauT. a.

8.2 PykoBoacTBO Nonb30BaTeNs UMM PYKOBOACTBO MO 3KCNNyaTauun

8.2.1 O6wue TpeboBaHUA

N3roToBUTENb ACIMTKEH NPeayCMOTPETh PYKOBOACTBO ANA NOMb30BaTENS UMW PYKOBOACTBO MO 3KCMNNya-
Tauun. PYKoBOACTBO AOMKHO BKMoYaTh MHOpMaL Ko, onpedeneHHyo B pasgene 4 HacTodALWero ctaHaapTa,
KacaloLyocs KavyecTBa BoAopoaa, npoueayp nepBoi U nocneayowmnx sanpasok, MHdopmauuio 0b yTunusa-
LI 1 MOBTOPHOM UCNONB30OBaHUN U/MNK ApYrine COOTBETCTBYOLLME OrpaHUYEHUSA MO UCMONb30BaHUI0, BKITHO-
yaq npoueaypbl NpoaneHns cpoka cnyxosl 1 ap.

8.2.2 [pouepypbl NnepBOn N NoOCneayroLWMUX 3anpaBokK

8.2.2.1 lNpoBepka nepennepson n nocneayrwwMmMn sanpaBkamMmin
N3roToBUTENE AOIKEH oNpeaennTh npoleaypbl NPOoBEPKU, MPOBOANMBIE Neped NepBon U nocneayowmn-
MW 3anpaskami Ml -KoHTenHepa.
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[TpoLeaypbl NPOBEPKU ACITKHBbI BKITOYaTh B CeDSA: NPOBEPKY CPOKA CIYKObl YyCTPOUCTBA (CUCTEMBI ), HAMK-
yna Tabnuyek U npeaynpeanTenbHbIX HaAnNMMcen, UCNPaBHOCTU KOMMNOHEHTOB U UX HalNMUYUA, OTCYTCTBUS

noBpeXaeHnn Ha cbonodke U KnanaHoB 1 Ap. JomkHbl ObITb ONpeaeneHbl KpUtepmn Anst BO3MOXKHOCT U 3anpas-
KN UNK NpekpaLllueHns akennyaTtauum obonodkn MIM-koHTenHepa.

8.2.2.2 TpeboBaHUA K 3anpaBkKe

[1na ocyuwlecTBNeHNUda NepBon 1 NocneayrLlnX 3anpaBok N3roTOBUTENb AOIMKEH NpeacTaBUTL Crieayio-
LY MHPOPMAaLNIO;

- NpaBuUna TeXHUKM 6e30nacHOCTU U BO3MOXKXHbIE ONacHble CUTYaLIUK;

- 3Ha4YeHune HOMMUHaNbHOW eMKOCTW cornacHo 4.2;

- MUHUMAaNbHBLIN U MakCUManbHbIM AnanasoH AaBreHnn (MakcuMmanbHoe AaBreHne He OOMKHO NpeBbl-
laTb 3Ha4YeHMe HOMUHarNbHOro AaBeHUs 3anpaBkn);

- MUHUMAaNbHbLIN N MakCUManbHbIA AManasoHbl TeMnepaTyp;

- Apyrue cneumanbHble yCNoBUS, HeobXxoanmble Ansi NepBon 1 Nocneayowmx sanpaBok.

8.2.2.3 ObopyaoBaHue

N3roToBUTENb OOIDKEH onpeaennts TpeboBaHUA K 0DOpyaoBaHUIO, UCMNOMb3yeMOMY ANA NepBOn U
nocneaytoLwen sanpaBoK KOHTEUMHEPOB.

8.2.2.4 OcMOTp U NpOBEpPKU NOCIe NepBOU U NOCNeayoLLen 3anpaBokK

N3roToBMTENb AOIMKEH oNpeaennTb NpoLeaypy NpoBepKu, NPOBOAMMON NOciie NepBor N NocneayoLwmx
sanpaBok MIM-koHTenHepa. MeToguka gofkHa BKIoYaTb NPOBEPKY Teun Bogopoaa s MIr-koHTenHepa n Hanu-

Yyne NOBpPeXAeHHbIX UMM OTCYTCTBYIOLLUMX KOMMNOHEHTOB YCTPOWCTB COMPsKeHUa (Hanpumep, noBpexgeHue
pe3b0bl, CarbHUKOB UM YNIOTHEHNI).
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[MpunoxeHwne A
(obsizaTenbHOE)

UcnbiTaHua, MMUTUpPYIOLLME YCNOBUA 3KCNyaTaLun

A1 'mapaBnunyeckKkne ncnbiTaHNA
A11 Obwana vHdopmauns

McnbiTanmne npumensetca ans obonovyek MI-KOHTEMHEPOB, B COCTAB KOTOPbIX BXOAAT €EMKOCTU C BONOKOHHOW
obonoukon Il u lll TnoB. McnbiTaHnam aonxHel 6bITb NOABEPTHYTHI ABE 060N0OYKN B YCNOBUAX, MOAENUPYIOLLNX YCTAHOB-
NTEHHYI0 TEOMETPUID, BKIOHas NOKPbITUE (€CITU OHO MPUMEHSETCSH ), SNEMEHTbI KPEMNTEHUSA U NPOKNAaAKKU, a TakKe OUTUHIN C
YNIOTHEHUSIMU TOW Xe POopMbl (T. €. KONbLUEBLIE YNNOTHUTENW), YTO UCNONBL3YIOTCA B npouecce akcnnyataymn. Obe
0b6onoYkn nogsepratoT NpeaBapuTenbHOW NOAroTOBKE B COOTBETCTBUU € A.1.2, a 3aTeéM LMKIMTUYECKUM UCTIbITAHUAM NPw
YCINOBUSAX YKa3aHHbIX B Tabnnue A.1. XoTsa npeapaputenbHas NoAroToBKa U BO34eUCTBUE XUAKOCTEN OCYLLLECTBIAETCH HA
LUITMHOPUYECKON YaCTU KOPMyca, K BO3AENCTBUIO NCNbITATENbHOW Cpeabl A0IMKHA BbITb YCTOMYMBA BCSH NOBEPXHOCTb KOP-
nyca, B TOM YUCIe ero 3akpyrneHHble y4acTku. B kavecTBe anbTepHaTUBLI 4ONYCKAETCs NCNONb3OBaHWe 04HOM 060N04YKN,
Npuv 3TOM 06a NCMNbITaAHUA NOTPYKEHMEM B BOAY UMW APYIME XNAKOCTU MPOBOAATCH C OA4HON EMKOCTBIO, KAK YKa3aHOo B Tabnu-
ue A.1. B atom cnyvae HeobXxoanMmMo NPUHATE Mepbl, YTOBLI NPeaoTBPaTUTL NEPEKPECTHOE CMELLNBAHUE XNOKOCTEN.

A.1.2 MNMpeaBapuTenbHaa NOAroToBKA K UCMbITAHUAM
A.1.2.1 AnnapaTtana npeaBapuTteribHOU NOAroTOBKW

AnnapaTtbl Ans npeaBapuTenbHOW NOArOTOBKU K UCMbITAHMAM obecnevynBaloT BO3AEUCTBUE HA UCMbITaTENbHbIN
0O BbEKT MAATHUKOM U rpaBnemM. Annapar, OKka3blBalowWny BO3AENCTBUE MAATHUKOM, COCTOUT U3:

a) CTanbHOro BO3AEUCTBYIOLWENO cepaeqHuka, nMmerwero dopmy nupammabl, CTEHKU KOTOPOW MPEeAcTaBnsoT
CcobOW PaBHOCTOPOHHWE TPEYIONbHUKK, C KBAAPAaTHbIM OCHOBAHUEM; BbICLLAA TOYKA U KPasi 4OJIXKHblI UMETL 3aKpyriieHUs
pPagnycom 3 Mm;

b) masiTHUKA, UEHTP yaapa KOTOPOro COBNagaeT C LEHTPOM TSXKECTU NUpamMuibl, ee paccTosiHUE OT OCK BpaLWLEHUS
MasTHUKA cocTaenseTt 1 m, a obwan macca masiTHUKa, NPUBEAEHHAs K UEHTPY yaapa, coctaBnseT 15 Kr;

C) N3MEPUTENbHbLIX CPEACTB AN ONpeaeneHns Toro, YTo 3HEPrms MasiTHUKaA B MOMEHT yaapa COCTaBNSAET HE MEHEE
30 H - M nnn HaxoanTCs Kak MOXHO BrivxXe K 3TOMY 3Ha4YEHUIo;

d) cpeacts yaepxaHus bannoHa B UCXOQHOM MONOXEHUN BO BPEMSA yaapa.

[paBunHas yaapHas mallnHa BKITIOYaeT B cebsi;

a) yAapHylo MallnHy, NOCTPOEHHYIO B COOTBETCTBUU C OCODEHHOCTAMM, NPUBEAEHHBIMN HA PUCYHKE A.1, a TakXKe ¢
BO3MOXHOCTbIO paboTbl B COOTBETCTBUM C[37], 3@ UCKMNIOHYEHNEM TOTO, YTO 0D0NOYKA AOIKHA UMETb TEMNEPATYPY OKPYKa-
loLWEen cpeabl Npu yaape rpaBueM,

6) rpaBumun, COCTOALWMA U3 annioBUANbHOIO AOPOXKHOIO rpaBus, NPOCESHHLIN Yepe3d 16-MunnMmMeTpoBoOe CUTO, HO

yaepXuUBaWUNCs 9,5-MmnnuMeTpoBbIM CUTOM. Kaxkgoe yaapHoe BO34EeUCTBUE OO0IKHO coaepxaTtbh 550 mn kannbpoBak-
HOro rpaeus (NpmnbnuantenbHo 250—300 kamHen).

1 4 2

——

[0

[ e ——

1— BOpPOHKA;, 2 — ucneiTyemas obonouka; 3 — snyckBosayxa; 4 — tpyba & 50 Mmm; 5 — Kopob wupuHou okono 500 mm; 6 — puneTp

PUCcyHOK A.1 — MawwuHa ans ygapHoro ncnbitTaHus ¢ NOMOLLLIO FrPpaBus
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A.1.2.2 MNMpouepoypa noaroToBKW

A1.2.2.1 lNoAaroTtoBKa K NOrpyXeHuro

KBO34ENCTBUIO MAATHMKA U FPaBus A0IMKHA ObITb MOAroTOBIEHA Ta4acTb KOPNyca, Kotopasi byaeT ncnonb3oBaTbCcs
ans norpyxenus (cm. A.1.3.1). 13 obonodkn copacbeiBaloT AgaBNeHNE N NOAroTOBKE MNOABEPratoT LEHTPAaNbHYIO YaCTb KOP-
nyca, KotTopas byaeTt norpyXeHa B XMAKoCTb, B TPEX TOYKAX, PACnONOXEeHHbIX APYr OT Apyra Ha paccTosaHumM okono 150 mm.
[Tocne yaapa MassTHMKOM HEOBX0AMMO NOAroTOBUTL 3TU TOYKU AN HAHECEHUA yaapa rpasnemM. Kpome 1oro, KeanHNYHO MY
BO3AENCTBUIO MASITHUKA HA NOTPYXKEHHYI0 HYacTb KOpryca HeobXoanmo NoaAroToBUTb HE TOJBKO TOYKY HENOCPEACTBEHHOIO
KOHTaKTa C MassTHUKOM, HO U 30HY Ha paccTosAHUM 50 MM OT 3TON TOYKM.

A1.2.2.2 lNoaroToBKa K BO3OAEUCTBUIO PAaCTBOPAMMU XXNOKOCTEMN

K BO3AENCTBUIO TPaBUEM NOTOBAT TOJTIBKO T€ YaCTU KOPMyca, KOTopble ByayT MCNoNb30BaTbCs AN UCMbITAHUW C XKNA-
kocTamu (cm. A.1.3.2). Heobxoanmo pasgenntb BEPXHICH HYacTb 060NM04YKM ANA UCMbITAHUW C PpaCcTBOPaMM XUAKOCTEWN HA
NATb CEKUMIN C HOMUMHaNbHbIM AgnameTpom 100 MM M HAHECTU HA HUX METKU, He0BXoaMMble AN NOAroTOBKU U BO3AEUCTBUS
PaCcTBOPOM XUAKOCTU (CM. pucyHOK A.2). CeKumm He A0IXKHbI NepeKkpbIBaTh APYr apyra. ECnv npu ncnbiTaHnm NCNONb3yeT-
ca ogHa obonouka, crneagyeT ybeanTbes, YTO 3TN CEKLUMM HE NEPEKPLIBAKDT TE CEKLUUWN, KOTOPbIE NpeAHa3Ha4vYeHb! A4NA norpy-
KEHUS. XOTH 3TO M yaAobHO Npu NpoBeaeHUN UCNbITAHUIW, CEKLUN HE AONMKHbI ObITb OPUEHTUPOBAHBLI BAONb OAHOW NTUHUMN.

[Tocne Toro kak n3 bannoHa dyaert cOpoLweHO gaBneHne, HEOBXoANMO NOATrOTOBUTL KAXAYHO U3 NATU OTMEYEHHbIX
CEeKUMn Ons UCrbiTaHUA B PacTBOPE XUOKOCTEN NYyTEM BO3AENCTBUS HA 3TU CEKUUUN TPABUEM B COOTBETCTBUU C PUCYH-

KOM A.Z.

2

1T — obnacTb BO3OSUCTBUA PACTBOPAMU XUOKOCTEW, 2 — 0BNacTbk NOrpyXeHus (HWKHAA TPEeTh)

PUCYHOK A.2 — PacnonoxenHuwe ymnmHgpa mn cxema obnacren Bo3aencTBus

A.1.3 YcnoBusa ncnbiTaHUA

A.1.3.1 UcnbiTaHWe HA NOrpyXxeHue

Ha cooTBeTCTBYIOWMX 3Tanax ncnoitaHus (Cm. Tabnuuy A.1) HeobXxoanMmo pacnonoXunTb 0060NM0YKY FOPU3OHTANBHO U
NOrpy3nNTb €€ HUXHIOK YacTb, COOTBETCTBYIOLWYIO OQHON TPeTn aAnamMmeTpa, B TECTOBbLIN PacTBOP, UMUTUPYIOWUN COCTaB
KUCMOTHbLIX 40X AeW/ A0POXHOW COMNMU, KOTOPbLIN COCTOUT U3:

- NENOHN3NPOBAHHOW BOAbI;

- Xnopuwaa HaTtpusa ¢ maccoson gonen (2,5 + 0,1) %;

- Xnopwaa kanosums ¢ maccosoun gonewn (2,5 £ 0,1) %;

- CEePHON KUCNOTbI B AOCTATOYHOM KOonu4yecTtse, YTobbl nonyunte pH=4,0 + 0,2.

o norpyxeHmnst HeoBXoaANMO OTKOPPEKTUPOBATL YPOBEHBb PpacTBOpa U 3HaveHne pH.

TemnepaTtypa TeCTOBOIO pacTBOpa B BAHHOW AOIKHA NoAAEePKXMBATLCA Ha ypoBHE (21 + 5) °C, BO BpeMs Norpyxe-

HUSA HEOBXOANMO YAEPXKUBATB HEMOITPYXEHHYIO YacTb DannoHa B OKPYXatoLeM BO3ayXe.
A.1.3.2 BozpgencrtBue pactBopa XUaKocTen

Ha cOOTBETCTBYIOLWMX 3Tanax ucnelTaHnm (cm. Tabnuuyy A.1) Heobxoanmo NoABEPIrHyTb OTMEYEHHbIE CEKLUN BO3-
OEVCTBUIO OQHUM U3 HUXKEMPUBEOAEHHbIX TECTOBbIX PAcTBOPOB. [INs KaXxXaon Cekumm B TEYEHNE BCETO UCMbITAHUA HEODXO K-
MO MCMONb30BaTh OAWH U TOT e TECTOBbIN PacTBOP:

- BOAHbIWN PacTBOP CEPHOUN KNCNOTbI C MUHUMAaINbHOW maccoBou gonen 19 %;

- BOAHbLIN pacTBOP rmapoKkenaa HaTpus ¢ MUMHUMAanNbHOW MaccoBOW gonen 25 %;

- MaccoBas gons metaHona B 6eHanHe coctaBnsaeT 30%:;

- BOAHbIW PaAcTBOP HUTPpATaA AMMOHUA C MMHUMAaNbHOW MaccoBou aoneun 28 %:;

- BOAHbIN pacTBOP METUNOBOIO CrmpTa ¢ MMHMManbHoM maccoeomn goneun 50 % (T. e. XNOKoCTb A1 OMbIBAHUS CTe-
KOI).

Bo Bpems npoBegeHUs NCMNbITaHUS HEODX0ANMO YCTaAaHOBUTB 0B0NOYKY, KOTOpas bbina NnoaBEpPrHyTa BO3AENCTBULO
TECTOBOIO pacTBoOpa, B camMoe BEPXHeE NonoxeHne. Heobxoanmo yCTaHOBUTBL TaKXKe NPOKNagKy u3 CTEKNONNacTuka Tos-

LWKHOW, NnpumepHo 0,5 mm n anametpom 100 MM B KXy NOAroTOBNEHHYIO 0b6nactb. C NOMOLWbIO NUMETKU HAHECTU 5 M
TECTOBOrO pacTBoOpa Ha NMoLwaaKky 3 CTEKNOBONOKHA, yOeaANTLCSH, YTO BONTOKHO CMa4vynBaeTCH paBHOMEPHO NO BCEW NOBEP-
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XHOCTU U NPONUTBLIBAETCA MO BCEWN ero TonwuHe. CosagaTth AaBnerHne B bannoHe u yaanuTb CTEKIMOBONTOKOHHYO NPOKNaaKy
nocne Toro, Kak gaBneHune B bannoHe npogepxutcs B TedeHne 30 MuH.

A1.3.3 Unkn nameHeHnAa naBrneHus

Ha cooTBeTCTBYOWMX 3Tanax ncnoitaHus (cm. Tabnuuyy A.1) 6annoH Heobxoanmo NoABEPrHyTb BO3AEUCTBUIO MHEB-
MaTUYECKOro Unn ruapaBinyeckoro gasneHus B gnanasore 5 % MPn MP npyn komHaTHOW M BoNee BbICOKUX TEMNEPATY-
pax, a Takke B gnanasoHe 5 % MPO v 60 % MPI ans 6onee HM3kux temnepatyp. Cneagyert yaepXmBatb MakCUMarnbHOE
OaBreHne, Kak MMHUMYM, 60 ¢ 1 ybeanTbCS, YTO KaXAbIN NOMHbIW UMK 3aHUWMAET HE MeHee 66 C.

A.1.3.4 Bo3gencTBue BbICOKMX M HU3KMX TeMNepaTyp

Ha cooTBeTCTBYIOWMX STAnax ncnoltanns (cm. Tabnuuy A.1) noBepxHocTb bannoHa Heo6XoAMMO NOABEPIHYTb BO3-
OENCTBUIC BbICOKMX N HU3KUX TEMNEpaTyp HaA BO3ayxe. Hnakasa temneparypa He AormkHa bbiTb MeHbLIe MUHYC 35 °C, a
BbICOKAs A0JTKHA, KAK MUHUMYM, ODbITb PAaBHOW MakcumMmanbHOW Temnepartype obenyxmeaHmns (65 °C v Bbie ) Npu namepe-
HUM TEeMNepaTypbl NOBEPXHOCTM BannoHa.

A.1.4 lpoueaypa ncnbiTaHUS

[TogrotoBuTb BannoHsl (Mnn oanH GannoH) B cooTBeTCcTBUN CA.1.2.

BbinonHUTL NocneaoBaTeNbHOCTb BO3OENCTBUSA TECTOBOW XNAKOCTbIO, ULMKNAMU M3AMEHEHUSA OABNEHUA U U3MEHE-
HUA TEMNEPAaTYP, KakK ykaszaHo B Tabnuue A.1. He gonyckaetcs NpoMbIBaTb WU BbITUPATb MOBEPXHOCTL BannoHa mexay
atanamMmv UCNbliTAHUMN.

Tabnwnuya A1 — YcnoBusa n nocneaoBaTellbHOCTb UCNbITAHUN

JT1an ncnbiTaHuA 6annoHoOB
OBYX OAHOro Hucno LMKNOB Harpy>KeHus
Okpyxaruiana cpena naBneHnen Temnepartypa
AllbTEPHATUBHOIO
BannoH 1 BannoH 2 6aOHA
— 1 1 TecToBbIN  pacTBOp — OkpyxatoLwen cpeabl
(30 MUH)

1 — 2z [TorpyxeHne 500 x cpok cnyx6sbl, net | Okpyxatowen cpebl
— 2 — Boaayx 250 x cpok cnybbl, neT | Okpyxawwen cpeabl
— 3 3 TecToBbIM  pacTBOp — OkpyxatoLwen cpeabl

(30 MUH)

2 4 4 Bo3ayx 250 x cpok cnybbl, net | Huakas

— 5 5 [1povmne xumgkoctm (30 — Okpyxatowen cpeqsbl
MWH )
3 6 6 Boaayx 250 x cpok cnybbl, neT | Bblcokas

[Tocne 3aBepweHns NocneaoBaTenbHOCTU UCnbiTaHUN Bce Ml -KOHTEeNHepsb!, y4acTBYOWME B HUX, AOJTKHbI ObITh
paspyLleHbl BHYTPEHHUM AaBlIEeHUEM B COOTBETCTBUN € 6.2.4.4.2 unn 6.2.4.4.3 n Kputepmusamm npuemMnemMmocTy.

A.2 UcnbiTaHne HA NOrpyXxeHne B CONIeHYI0 BoAY
A.21 Obwana vHdopmauns

McnbiTanne siBnaeTcs obsazatenbHbiM ans Ml -KOHTEMHepOB, NpeaHasHaveHHbIX Ans pabotel noa Boaon. [laHHoe
NCNbITAHNE ABMAETCH 4ONONMHUTESNBbHLIM NO OTHOLWEHUIO K APYrMMm ucnbelitaHnsam Ml -KOHTEMHEPOB.

A.2.2 TloaroToBka

O6ono4vka He AomKkHa 6biTb OKPaLLEHHOW, HO AOIKHA ObITb MNOArOTOBIIEHA CNeunanbHO ANA YKAa3aHHOIO UCTbITaHUS.
Obonoykun, cogepxalpme CTEKNONNACTUKOBLIE MOKPbITUSA, MOTYT UMETb BTYIKWU, OKPALLEHHbIE KPACKOW NI 3aLlNLLEHHbIE
OT KOPPO3un gpyrnm obpasom.

A.2.3 llepvoa norpyxeHun

[1Be 3aKpbITble 060NOYKN, BHYTPU KOTOPbLIX OTCYTCTBYET AaBNEHNE, MOrpyXatnT Ha 1—2 4 B XOPOLLO NepeMeLlaHHbI
BOAHbLIV pacTBOp, cogepxalmm He meHee 35 r/nxnopugaHartpus, nputemneparype He meHee 20 °C. Yepes 24 gaBneHne B
DannoHe yBENMYMBAIOT U NOAAEPKMBAIOT HA YPOBHE 5/6 3HaveHnss MP/1 B TeveHne He meHee 22 4. [locne 3Toro gaBneHne
cbpacbiBaeTcA.
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A.2.4 Tlepnoa cywKkwn

[Tocne nepuoga norpyxeHnst 06ono4vka gorxkHa 6b1Tb BbIHYTA N3 pacTBOpa XNopuaa HaTpUs U NPocyLleHa Npu KOM-
HaTHOW TEMNepaType B TEYEHNE, KAK MUHUMYM, 22 4. [laBneHune B bannoHe yBennunBaoT U N044EPXKUBAIOT HA YPOBHE 5/6
sHa4veHunss MPI B TeveHne He meHee 22 . [locne aToro gasneHne cobpacboiBaeTcs.

A.2.5 nnTenbHOCTb UCNbLITAHUWN N KPUTEPUN NMPUNEMKN

Linkn, Bknovaowmmn norpyxeHne un cyLwky cornacHo A.2.3n A.2.4, noBTopstoT 45 pas.

[10 3aBEPLUEHNM UCNBITAHUA OAHA U3 ABYX 000N0YEK NOANEXNUT pa3pyLLEHNIO MOCPEACTBOM BHYTPEHHEIO AaBlEHUSA
cornacHo 6.2.4.4.2vnn6.2.4.4.3, 4TO COOTBETCTBYET KpUTEpusam npuemkun. lpyras obonovka gornxHa bbiTb NOABEPrHYTA
NCMNbITAHNIO LUKITUYECKUM BO3AENCTBMEM OKPYXXaloOUWEWN cpeabl cornacHo nyHkTty 8.5.5, [19] n Beiaepxatb 3000 ynknos
NOBbILWEHUSA AaBnennst 4o 3HaveHuns B 5/6 MP[l 6e3 pa3pbiBa nnum yrevek. [pu nposegeHUmM NCrblTaHUSA KOHTPOSTMPYIOTCA U
3anncbIiBalOTCA crieayoume napamMmeTpbl;

a) Temnepartypa pactBopa xnopuaa HaTpus, Nno KpanHen mepe 0aunH pas B 24 v;

b) TecTtoBOe gaBneHwue;

C) ANUTENBHOCTb NOrPYXEeHWUN;

d) napameTtpsbl, ykasaHHble B 6.2.4.4.2 nnn 6.2.4.4.3;

e) napameTtpsl, ykaszaHHble B [19].
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[MpnnoxeHve b
(cnpaBo4HoOe€)

CepTudukar o TunoBom ogoopeHnn

B HacTosiwem npunoxeHnmn npuBoanTesi npumep hopmel ceptudmkata o TMNOBOM 0400peHum (A40NyCTUMBbI M Apyrre

doopmbl).

CEPTU®UKAT O TUIMTOBOM OOOBPEHUN

B cooTBeTcTBUM C [ OCT P 54114—2010
MeTtannormapmnaHoin KoHTenHep (MI-konTenHep) Ceptudmkar Ne.......... Hata.....c...........

KoHcTpykumnsa Ml -koHTennepa [Onncanne cemenctea MIM-kOHTEMHEPOB (PUCYHOK), KOTOPOE Nony4mnna ceptudukar

COOTBETCTBUS]
OnwucaHve n pacyeTHble Kputepuu Ml -KOHTenHepa
MakcnmanbHo paspeweHHoe gasnenHne (MPL): . . . . . . . . e e Mlla
[poekTHbIM NpegenHanpskeHnn (1,25MPL): . . . . . . . e e MIl1a
HomunanbHoe gasnenne 3anpaBkM (HO3): . . . . . . o e e Mlla
HOMUHANBHAA EMKOCTE BOAOPOOA: . & . v v o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e, r
AanasoH PabOUMX TEMIEPATY P« o o vt e e e e e e e e e e e e e e e e e e e e e e e e °C
OAnanasoH TEMNEPATYP OBCIIYKUBAHMS. . . . . . o i o ot e e e e e e e e e e e e e e e e e e e e e e e e e e °C
OKCMNYATALUNOHHBIM CPOK CITY KO L. . . . . . e s e e e e e e e e e e e e e e e e e e e e e e e e ner
Konn4ecTBo, pacnonoXxeHue, pasmep, NponyckHas cnocobHoCTe M TUN ycTponctea gnsacbpocagasnennsa(YCH): . .
HaeneHne cpabatbiBaHNA Y CH (HYKHOE YKABATB ). & & v v v v o e e e e e e e e e e e e e e e e e e e e e e e e MTT
TemnepatypacpabaTtblBaHUA YC (HYXKHOE YKABATB ). . . . . . i i i e e e e e e e e e e e e e e e e e e e e e e e e e e °C
Boaopoa-abCopOUPYIOWLMM CIINIAB: . . . . . . ot e e e e e e e e e e e e e e e e e e e
CpeacrBa yaepXUBaHUA TBEPALIX HACTUL (HYXKHOE YKA3ATB )i, .« v & v v v v e e e e e e e e e e e e e e e e e e e e e
BHYTPEHHNE KOMMOHEHTBI (HY KHOE VKABATB ). .« v v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
BHELWHEE NOKPBITUE (HYXKHOE YKABATB ). » « & v v v v o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CUCTEMA OXNAKAEHUSA (HYXKHOE YKABATDB ). & v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e
OnwvcaHve n pac4yeTHblIe KpUTEpUW o6onouknl)
CTaHaapT, BCOOTBETCTBUN CKOTOPLIM NpoekTnpoBancsan narotasnmeanca Ml -kontennep: . . . . . .. .. ... .. ..
MCNbITaTENBHOE AABNEHUE, Ll . . . . . o i e e et et e et et e e e e e Mlla=
HapyXHbin AnameTp (HOMUHAMBHBIN) D . . . . . . o e e e s e e e e e s e e e e e s e e s s e MM
MunHUManbHaArapaHTUPOBAHHAA TONMWMHACTEHOK. . . . . . o i it e e e e e e e e e e e e e e e e e e e e e e, MM
OCHOBHbIe XapaKTepPUCTUKMH
InMHA (HOMUHABHAS . . . o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e MM
HOMMHANBHAA EMKOCTB (MO BOME) . . . . v o e e e e e e e e e e e e e e e e e e e e e e e e e e e e I

BUOMATEPUANMANMCBONCTBA. . . . v i v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
UsrotoBuntenb MI-KkoHTenHepa vnu ero npeacrtaBuTenb

(HAMMEHOBaHWE U aapec U3rOTOBUTENSA UMK €ro NpeacTaBsnuTens)
BecanHdopmauma MoxeT ObiTb noNy4eHa na

(HAMMEeHOBaHUe U aapec CAHKUMOHUPYIOLLIEro opraHa)
HacTtosawmm noarsepxgar CBOe peweHne OTHOCUTENBbHO TOro, YTo KOHCTPYKUnA Ml -koHTenHepa, onncaHHas B

HacTosawem Ceptudukare o Tunosom OgobperHun, cootsetcTByeT No Bcem napametpam [ OCT P 54114—2010.

[TpnnoxXeHmne — nNpPoTOKON UCMbITAHUU HA n.B 3K3.

[Toanncb nHCNeKTopa

24

1
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[MpunoxeHve B
(cnpaBo4HOe€)

AKT NpUueMKu

B HacTosALWEM NPUNOXEHUN NPUBOANTCH NPUMEP POPMbI aKTa NPUEMKM (0NYCTUMbI TAKKe gpyrme opmbl)

AKT NpUeMKu

AKkTnpunemkn Ne: . .............. MeTannornapuaHbiX KOHTenHepoB (Ml -KoHTenHep)

................... Ml -KOHTEMHEPOB, COCTOAWAANS. ....vveevren.. .., ObITAOCMOTPEHA N MPOBEPEHA B COOTBETCTBUN

cl[OCTP54114—2010.

M3roTOBUTENB Ml -KOHTEUMHEPOB . . . . . . o o e e o e e e e e e e e e e e e e e s,
HaTaUBIOTOBIIEHUS. . . . . o o e e e e e e e e e e e e e e e e e e e e s e e e e s
7o 1 o
HaTamnCibITaHUA (MECSLL, TOM ) « & & v v o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e .

NarotoButenb 000NoYeK:

TEXHUHECKUE XAPAKTEPUCTUKHA

HomMmuHanbHas eMKOCTB (Mo BOAE): I
HomuHanbHas annHa (6e3 KpbIWKN M Be3 KnanaHa); MM
IcnbiTaTENBHOE AABNEHUE: Ml 1a
HapyXHbin gnameTp (HOMUHanbHbIN) D: MM
MuHnmanbHOE AaBneHune paspbiBa 000N0YKN: MIl1a

Obonoyka cnpoeKkTMpoBaHa v U3roTOBNEHa B COOTBETCTBUM CO CTAHAAPTOM:

MakcumanbHo paspelweHHoe aasnedne, MP1: Ml 1a
[TpoekTHbIV Npeaen HanpsxeHun (1,25 MP) Ml 1a
HomunanbHoe gasnenune 3anpasku (HO3): Ml la
MunHnmanbHas rapaHTMpoBaHHasA TONWMHA CTEHOK KOpryca: MM
HomuHanbHbIM 06BEM BOAOPpOAA: I
UepTex Ne:

HnanasoH pabounx temnepaTtyp: °C
JKcnnyataynoHHas TemMneparypa: °C
BuanpegoxpaHutenbHOro ycTpoucTea(-B), HOMEP, CPOK CNyXObi: neT, MecTo:

MapkupoBka?);

JlaTa

3rotoBuTEnNb

2
) HorxkHa bbITb yKazaHa nNnbo gomKkeH BbITb NPUNOXKEH YEPTEX.
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[TfpuemMmo-caaTouvHble UCNbITAHUSA

3anucu pesynbTaToB UCTbITAHNN U OCMOTPa KaxXgon naptmm MI -KOHTEMHEPOB, HA KOTOPbIE PacnpoOCTPaHAETCH cep-
TMAUKAT, NpeacTaBneHbl HUXeS).

McneiTaHne Ha pa3spbiB

Homep naptuu Homep cepuun
p nap p cep OTMETKa «npoLuen»

[asnenue paspbeiea, Mlla
UMK «He npoLuen»

[Tony4yeHHble pedynbTaTthl NPUMeHUMBbl ans MI-KOHTENHEPOB, OTOMpPaAEMbIX N3 KaXXA0MN napTun. Bce octanbHble
MI -KOHTEMHEpPLI B NapTUM NOABEPratoTCA NCMNbITAHUAM HA TEPMETUYHOCTb NPU TEMNEpaType °C, HaXoX-

aeHuio nog gaenenHnem HO3 n cooTBETCTBYIOT Hagnexawum KpUtepusam npuemMkun, ykasaHHbiM B 6.2.5.2 cTtaHgapTta
[OCT P 54114—2010

3aBepeHHbIV MPOTOKON N3rOTOBMTEHUA M UCMNbITAHMA 0DONOYEK (aKT NPUEMKW) NpunaraeTcs.

HacTtosawunm nogreepxgato, 4to xapakrepnctnkn Ml -koHTenHepa, ykazaHHbIE B HACTOSALWEM aKTe NPUEMKN, COOTBE-
TcTByeT TpeboBanmam [ OCT P 54114—2010

O CO0BIE OTMETKU: . o o o e e e e e e e s

[Toanncb nHCNeKTopa

3
) He 3anonHsaeTcs, ecnu rNnpuriaraetTcHd OoTyHeT 06 ncnbiTaHnsX.
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MpunoxeHnvnel
(cnpaBo4HOe€)

CoBMecTUMOCTb MaTepuanoB Nnpu paboTte ¢ Boaopoaom

.1 CoBMecTUMOCTBL Npw paboTe ¢ BOAOPOOAOM

KOMMOHEHTbI, B3AaMMOAENCTBYOLWME C ra3oobpasHbiM BOAOPOAOM UMK coaepXalymMmm Bogopoa cpeaamu, a TakKe
BCE AeTanu, NpuMeHaemMble Ans yNnoTHEHUS UMK CONPSKEHUS, AOMKHbI ObiTb AOCTATOYHO CTOMKUMU K XMMUYECKOMY U
dbunanueckomy 4ENCTBUIO BOAOPOAA B YCNOBUAX 3KCANMyaTaUnm.

[.2 MeTannbl n MeTannu4yecKkne maTepvansbl

MaTtepunansl, B3anmoaencreyowme ¢ BOgopoaom B paboumnx ycrnoBusax, MOryT MMeTb MOBbILLWEHHYH BOCMIPUNMYN-
BOCTb KBOAOPOAY, CBSI3AHHYIO C KOPPO3UEN, HANMPUMEP BOAOPOAHOE OXPpYNYMBaAHNE U BOAOPOAHAA Koppoaus. BogopogHoe
OXPynyMBaHWE OMnpeaenseTcs Kak npouece, NpUBoasWMN K YMEHbLUEHUIO BA3KOCTU UMW NITACTUYMHOCTU MeTarnna 3a cyeT
NPOHUKAHNA aTOMapPHOro Boaopoaa.

B Knaccmnyeckom Buae BoAopoaHOE OXpynyMBaHME pasaensor Ha gBa Tyna.

[TepBbIM TN — BHYTPEHHEE BOAOPOAHOE OXpynuuBaHMe HabnwogaeTcs, Korga Bogopoa NPoOHUKaAeT B CTPYKTYPY
MEeTanna B pea3ynbrarte TEXHONormm obpaboTkm matepuana n nepeHachiWaeT MeTann BoOgopoaoM.

BTopon Tmn — oxXpynumBaHme BOAOPOAHON CPeaon — ABNAETCH pe3ynbTaTtom abcopbumnm Bogopoga TBEPAbIMU
MeTannamm B npouecce paboThi.

ATOMapHbIN BOAOPOA, PACTBOPEHHLIN B MeTarnmne, B3ammoaencTByeT ¢ gedekramm metanna, 0bblvYHO Bbl3bIBas
NOBbILLEHNE BOCNPUNMHUBOCTU K PACNIPOCTPAHEHNIO TPELLMH U, TAKUM 0Dpa3om, yxyalas Takme OCHOBHbIE CBOUCTBA, KakK
NNacTUYHOCTb U BA3KOCTb. CyLWECTBYIOT Kak BHYTPEHHUE, TaK N BHELLHUE (PAKTOPbI, KOTOPblE YYACTBYIOT B BbI3BAHHOM
BOAOPOAOM paspyweHun metannoB. MMKPOCTpYKTypa matepuana sABnseTcsa OQHUM N3 BaXXHbIX (PaKTOPOB, KOTOPbIE MOTYT
BIIUATb HA CONPOTUBINEHNE MaTepuarna paspyweHuio. PeppuTHble Pasbl B ayCTEHUTHLIX HEPXAaBE IOLWMX CTaNsAX MOryT ycu-
NMBaTb aHN3O0TPONHbIE CBONCTBA MaTtepuarnos. VI3BeCTHO, YTO CTOMKOCTb K BOAOPOAHOMY OXPYNHYUBAHUIO YXYALLAETCH C
NOBbILLEHUEM MPOYHOCTU CNasa.

BHelwHWe BO3AENCTBUSA, BNUAIOLWMNE HA BOAOPOAHOE pa3pyLueHMe, BKNIOYaoT B cebsa gaBneHmne Bogopoaa, TemMre-
paTypy, XUMNYECKYI0 Cpeay U CKOpOCTb gedopmaunn. BocnpmmmumnBoCTb K BOAOPOAHOMY pa3pyLUEeHNo BO3pacTaeT ¢
NOBbILLEHWEM JaBNeHNA Bogopoaa. BnuaHmne temnepartypbl HE ABNAETCHA O4HO3HAYHbIM. HEKOTOpbIE MeTarnnbl, Takmue Kak
ayCTEHUTHbIE HEPXaBelowWwmne ctann, UMerT NoKanbHbIN MAaKCUMyM BOCNPUMMYMBOCTU K BOQOPOAHOMY paspyLLleHnIo B
3aBUCUMOCTHM OT TemMnepaTtypbl. HekoTopble ra3zoobpasHble NPUMECH, HaxoasWMeCH B ra3zoobpasHoMm BoAOpoOaAEe, TakkKe
BITUAIOT HA BoOAOpoAHOe pa3pyweHue. Bnara, Hanpumep, MoXeT narydHo BNUATL Ha antOMUHUEBLIE CMNIaBbl, MOCKONbKY
BI1AaXXHOE€ OKCNANPOBaHNE CO34aeT CUIMBbHO JIETYYNN BOAOPOA, TOr4a Kak CHUTAeTCH, YTO B HEKOTOPLIX CTansxX Bfiara noBbi-
LAET CTOMKOCTb K BOAOPOAHOMY pa3pyLleHnto, 0bpasys NOBEPXHOCTHbLIE NITEHKU, KOTOPbLIE BbICTYNAKOT KAK KWHETUYECKUN
bapbep Ans Bogopoaa. Tak HasbiBaembi obpaTtHbln adohekT ckopocTu gaedopmaymm obblivHO HaAbngaeTcsl B NMPUCy-
TCTBUM BOAOPOAA; APYTMMU CrIOBaMN, MeTan bl MEHEE BOCMPUNMYNBBLI KBOAOPOAHOMY pa3pyLLEHUIO MPY BICOKUX CKOPOC-
TAX gedhopmaumm.

B meTtannax ¢ 06beMHO-LEHTPUPOBAHHON KyOMYECKOW KPUCTANMNYECKON CTPYKTYPOU PELLETKN, HAanpumep B doep-
PUTHbIX CTaNsAX, OXPynyYnBaHMe MOXeT HabnogaTbCs NPU 3HAYEHUAX TeMnepaTyp, 6rMmM3Knx K okpyxatowen cpege. B otcy-
TCTBUE OCTATOYHbLIX HAMNPSXEHUN UINN BHELWHEWN Harpy3kn BOAOPOAHOE OXPyNn4YMBaAHUE MOXET MPOSABNATLCH B pPa3HbIX
dopmax, Hanpumep TakmxX Kak B3gyTue, BHYTPEHHEE pacTpeckmBaHmne, obpasoBaHue rmapuaoB U CHUXEHHAsS NnacTuy-
HOCTb. [lpu pacTarmBato WX HANPSBKEHNAX MU KO3 DULUMEHTE MHTEHCUBHOCTU HaMPSXXEHUN, MPEBbLILLAK ILEM HEKOTOPbIN
onpeaeneHHbIn Nopor, aToOMapHbIM BOAOPO4 B3aUMOAENCTBYET C MeTaNNoMm, NpnBoas K 06pasoBaHUIo n poCcTy AOKPUTU-
YECKUX TPELWMH, Bbl3blBAOWMX pa3pyLLEHNE.

BoaopoaHoe oxpynimBaHmne MOXeT HabniogaTbCsa BO BPpeEMS TEPMO0oDBpaboTKM Npu NOBLIWEHHBIX TEMNEpaTypax u
Npu ranbBaHmn3aunmn, KOHTAKTE C TEXHONMOMMYECKUMU XUMNKATaMIN, peakUunAaX KOPPO3UKN, KaTOOAHOU 3aLLNUTE U NMPU NCIMONb30-
BaHMM BOAOPpO4A Mo4 BbICOKUM OAABNEHUEM UMK MPU BbICOKOW TEMIMEpPAaType.

MHOIrme HN3KONMEerMpoBaHHbIE KOHCTPYKUMOHHBIE CTanu MOryT nogBepratbCs BO3AEUCTBUIO BOAOPOAA NPU 3HAYEHU-
ax Temnepatyp 4o 200 °C. 310 HeobpaTumas aerpagaumns MUKPOCTPYKTYPbI CTanwu, Bbl3biIBaeMas XMMUHYECKON peaKkUunen
Mexay andbpyHanpyowmm BOAOPOAOM M YacTMLamMmm kapbuaa B ctanu, KoTopas NpuBOANT K 3apOXAEHNIO, POCTY U pac-
NPOCTPAHEHUIO MNY3bIPbKOB MeTaHa BAOIb NPaHunL, 3epeH ¢ 0bpasoBaHUEM pa3pbIBOB.

BoaopoaHoe oxpynumBaHne HabnogaeTcsl B TaKMX MeTannax, Kak TMTaH v LUPKOHUI, N SABNSAETCS NpoLeccom obpa-
30BaHUSA TEPMOANHAMNYECKN CTABUNBbHBIX U OTHOCUTENBHO XPYNKUX TMApuAHbIX has B npeaenax CTPyKTypbi.

CBapka B 3alMTHOWN Cpeae U CBapHble WBbI MEXAY Pa3HOPOAHBIMW MaTepnanamMmm 4acto BKIIOYaloT BbICOKONErmpo-
BaHHble Matepuansl. Bo Bpemsa ncnonb3oBaHus Npu 3HaveHunsix temnepatyp bonee 250 °C sogopoa andhdyHanpyeT B
NMVMHUIO CrNaBreHnsa Mexay BbICOKONerMpoBaHHbIM CBapPHbIM LUBOM U HENErmpoBaHHbIM/HU3KONErMpOBaHHbIM OCHOBHbIM
maTtepuanom. [pu ocTbiBaHMK TeMmnepaTypa metanna nagaet. [ToHmKeHHasa pacTBOpUMoCcTb 1 aAndPpy3anoHHas cnocob-
HOCTb BOAOPOAA pa3pyLllatoT CBAPHON LWWOB HaApYLUEHNEM CBSA3EWN.
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HekoTopble pekoMmeHaauum no ynpasneHuio pUCcKoM BOAOPOAHOIO OXpynymBaHus NpuBeaeHbl HUXe.

Bbibop CbipbiX MaTepunanoB ¢ HU3KOW BOCNPUUMUYMBOCTBIO K BOAOPOAHOMY OXPYNHYUBAHUIO MYTEM KOHTPOIS XUMMU-
YECKOro cocrtaea (Hanpumep, NCrnonb30BaHUA CTAbOMNN3aTOPOB KAPOMAOB), MUKPOCTPYKTYPbI (HANPUMEpP, NCNONMb30BaHUA
ayCTEHUTHbIX HEPXABEIOLWMX CTanemn) n MEXaHNYECKMX CBOUCTB (Hanpumep, OrpaHnyeHmnsi TBEPAOCTH, XKenarternbHo 4o 225
No wkane Bukkepca v CHATUA OCTATOYHbIX HAMNPSXKEHUU CMOMOLWBbIO TEPMO0DPaboTKN ). NpUMeHEHNne MEeTOA0B UCTbITAHUN,
onncaHHbIX B cTaHgapTe [14] ans Beibopa meTannu4eckux maTtepurnarnoB, CTOMKUX K BOAOPOAHOMY OXPYynYuBaHuio. B nybnum-
Kauuu [31] npuBeaeHb! orpaHnveHnsa 4ns pasnnyHblX TUNOB CTanen B 3aBUCUMOCTU OT AaBNTEHUSA U TEMNEPATYPbl BOAOPO-

aa. laHHblIe 0 BOCNPUMMYMBOCTU KBOAOPOAHOMY OXPYNYMBAHUIO HEKOTOPbIX PacnpOCTPaHEHHbIX MaTEPManoB NPUBEAEHbI
B [24].

CoegunHeHns, NonyvYeHHble ¢ NPUMEHEHUEM CBAPKM B 3alLUTHOW Cpeae, U CBapHble LWBbl MeXAy PasHOpPOAHbIMU
MaTepuanamm, KOHTakKTUpyowme ¢ BoAOPO40M, 4OMKHbI Mepnognyveckm nogeeprartb yNbTpa3sByKOBOMY KOHTPOIO. Takne
CBapHble CoeagMHEHUSA OOIMKHbI NMogBepratb 4OMNONHUTENBHOW MPOBEPKE MOCNEe HEKOHTPOITMPYEMbIX OTKITIOYEHNN, NPU
KOTOPbIX 060pyAOBaHNE MHTEHCUBHO OCTLIBAET.

OrpaHnyeHne ypoBHSA 3HAYEHUW NpunaraemMmbliX Hanps>XXeHm n BO34eNCTBUN yCTaNOCTHbLIX PaKTOPOB.

OnTuMmn3sauus B CoeanHEHUAX aHoa/KaToa npunaraemMmblX NMOTHOCTEN TOKA, TaK KaK BbICOKUE NMOTHOCTU TOKA MOBbI-
AT HABOAOPOXUBAHUE.

YUncTka meTannoB B LWENOYHbIX pacTBOPax N B UHTIMOMPOBAHHbBIX KNCNOTHbLIX pacTBOpax.

Mcnonb3oBaHme abpasmBHbIX YUCTALWMX CPpeacTB Ansda marepuanos ¢ TBepaocTbio 40 no wkane C Poksenna nnm

BblLLE.
[10 BOBMOXHOCTH KOHTPOJTIMPOBATb TEXHOJTOTNYECKNE MNpoLUeCChbl BHACTU CHUXEHWA PUCKa BOOAOPOAHOIO OXpyrvdnBa-
HNA BO BPEMHA NPOUIBOAOCTBA.

.3 NMonumepsnl, anacTomepbl N gpyrue HemeTannnMyecKkme matTepuanbol

BONbLWWHCTBO NONMUMEPOB MOXHO CHMTATBb NPUrogHbIMU ANA TEXHONOMMKW, CBA3aHHbIX C MPUMEHEHNEM ra30006pa3Ho-
roogopoaa. Cnegyert yuutbiBaTbh TOT PaKT, YTO BoAOopoa AnppyHOMpYyeT Yepes maTtepuarnbl ropasgo CUrbHee, YemM Yepes
MeTannbi.

[MTonutetpadTopatuneH (M TOI3 nnum Teflon®) nonutpudTopxnopatuned (IMNTOGX3 unu Kel-F®) snsitotcss Hanbonee
pacnpocTpaHeHHbIMN MaTepuanamm B TexHonorusix [15], [241], [29].

.4 [lpo4ne cCbINKN

bonee pasBepHyTOE onncaHmne ceBeaeHnin, CBA3aHHbIX C BO4OPOAHON KOPPO3NEN N METOLAOB €€ KOHTPOIA, N3NMOXEHbI
B MaTtepuanax cneynanmnanpoBaHHbIX OpraHn3aumm n ux ctTaHgapToB.

.41 MexayHapoaHas opraHm3auma no CtTaHaapTusayumm (Www.iso.org)

Cwm. ombnmorpadwuio [11—[27].

4.2 AMEPVKAHCKNN MHCTUTYT a3POHABTUKMN M aCTPOHABTUKM (Www.aiaa.org)

Cwm. bnbnmorpadcwuio [29].

4.3 AMEpPMKAHCKMWN MHCTUTYT HedbThn (Www.api.org)

Cwm. ombnmorpadwuio [30]1—[31].

4.4 AMepHnKaHCKOe 00WwecTBO NO UCNbITAHUIO MaTepuanoB (www.astm.org)

Cwm. bnbnmorpadwuio [32]1—I[47].

4.5 AMepUnKaHCKOe 00LWeCcTBO MHXEHEePOB-MEeXaHMKOB (wWww.asme.org)

Cwm. ombnmorpadwuio [48]—[50].

4.6 AMepunKaHCKOe 00WecTBO CBAPLMKOB (WWW.aws.org)

Cwm. bubnmorpadcwuio [51].

[.4.7 MexayHapoOHbIN Coto3 paboTtonartenen MALUNHOCTPOUTESNIBHOWN NPOMbILLUITEHHOCTW
(www.asminternational.org) n O6WwecTBO NHXXeHepoB aBTOMOOWNBbHOW NPOMBbILLNEHHOCTHN (WwWw.Sae.org)

Cwm. bnbnmorpadwuio [52]1—[54].

4.8 HaumoHanbHaAa accounauna MHXEHePOB-KOPPO3INOHUCTOB (Www.nace.orq)

Cwm. bmbnmorpadwuio [55] m [56].
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[1]1SO 2626
1211SO 3690

13]1SO 6406
1411SO 7225
5]1SO 7539-6

16]1SO 7866

1711SO 9809-1

18] 1SO 9809-2

[9]1SO 9809-3
110]1SO 9587
11111SO 9588

[12]1SO 10461
113]1SO 10297:2006
114]11SO 11114-1

[15]1SO 11114-2
[16]1SO 11114-4
(1711SO 11623

118]1SO 11119-1
[19]1SO 11119-2

[20]1SO 14246:2001
121]1SO 14687
122]1SO 15330

123]11S0O 15724

1241 1ISO/TR 15916
[25]11SO 16111:2008
126]1SO 16528-1
[2711SO 17081

[28]

[29] ANSI/AIAA G-095-2004

130] API RP 934

1311 API RP 941
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Copper — Hydrogen embrittlement test

Welding and allied processes — Determination of hydrogen content in ferritic steel arc weld
metal

Gas cylinders — Seamless steel gas cylinders — Periodic inspection and testing
Gas cylinders — Precautionary labels

Corrosion of metals and alloys — Stress corrosion testing — Part 6: Preparation and use of
pre-cracked specimens for tests under constant load or constant displacement

Gas cylinders — Retfillable seamless aluminium alloy gas cylinders — Design, construction
and testing

Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and

testing — Part 1. Quenched and tempered steel cylinders with tensile strength less than
1100 MPa

Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 2. Quenched and tempered steel cylinders with tensile strength greater than or
equal to 1100 MPa

Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 3: Normalized steel cylinders

Metallic and other inorganic coatings — Pretreatment of iron or steel to reduce the risk of
hydrogen embrittlement

Metallic and other inorganic coatings — Post-coating treatments of iron or steel to reduce the
risk of hydrogen embrittlement

Gas cylinders — Seamless aluminium-alloy gas cylinders — Periodicinspection andtesting
Transportable gas cylinders — Cylinder valves — Specification and type testing

ransportable gas cylinders — Compatibility of cylinder and valve materials with gas
content — Part 1. Metallic materials

Transportable gas cylinders — Compatibility of cylinder and valve matenals with gas
contents — Part 2: Non-metallic materials

Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 4. Test methods for selecting metallic materials resistant to hydrogen
embrittlement

Transportable gas cylinders — Periodic inspection and testing of composite gas cylinders

Gas cylinders of composite construction — Specification and test methods — Part 1: Hoop
wrapped composite gas cylinders

Gas cylinders of composite construction — Specification and test methods — Part 2: Fully
wrapped fibre reinforced composite gas cylinders with load-sharing metal liners

Transportable gas cylinders — Gas cylinder valves — Manufacturing tests and inspections
Hydrogen fuel — Product specifications

Fasteners — Preloading test for the detection of hydrogen embrittlement — Parallel bearing
surface method

Metallic and other Inorganic coatings — Electrochemical measurement of diffusible
hydrogen in steels — Barnacle electrode method

Basic considerations for the safety of hydrogen systems

ransportable gas storage devices — Hydrogen absorbed in reversible metal hydride

Boilers and pressure vessels — Part 1: Performance requirements

Method of measurement of hydrogen permeation and determination of hydrogen uptake and
transport in metals by an electrochemical technique

UN Recommendations on the Transport of Dangerous Goods. Model Regulations
Guide to Safety of Hydrogen and Hydrogen Systems

Materials and Fabrication Requirements for 2 1/4 Cr-1Mo and 3Cr-1Mo Steel Heavy Wall
Pressure Vessels for High Temperature, High Pressure Hydrogen Service

Steels for Hydrogen Service at Elevated Temperatures and Pressures in Petroleum
Refineries and Petrochemical Plants
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