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OCHOBHbIE MOSTOXEHNA»
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1 PA3PABOTAH HekoMMepyeckum napTHEpPCTBOM «HaumnoHanbHas accoumnalmsa BoAOpoaHOM 3Hepre-
Tukm» (HM HABDJ)

2 BHECEH TexHnyeckum KomMTeToM no ctaHaapTusaumum TK 29 «BogopogHble TEXHONOTUM»

3 YTBEPX/EH VI BBEJEH B JENCTBVE Mpukasom ®efepansHOro areHTcTBa No TeXHUYECKOMY pery-
NpoBaHuio N meTposiorny ot 21 aekabps 2010 r. No808-cT

4 B HacToAWEeM cTaHAapTe y4yTeHbl COOTBETCTBYIOLUME MOMOXEHUA MeXAyHapoAHOro cTaHgapTa
MCO 16111:2008 «[llepeABuxHbie yCTPOKCTBA U CUCTEMbI AN XpaHEHUs BOAOPOJAa Ha OCHOBE rMApuAoB
meTannos» (ISO 16111:2008 «Transportable gas storage devices — Hydrogen absorbed in reversible metal
hydride», NEQ)

5 BBEJEH BIEPBbIE

MHdopmauns 06 n3MeHeHnsax K HacTosileMy cTaHaapTy nybnvkyeTcs B €XerofgHo nsgasaemom
MHdopMaLnoHHOMYKa3aTene «HauvoHanbHble CTaHAapThi», @ TEKCT U3MEHEHU MMONPaBOK — B eXeMe-
CAYHO n3AaBaeMbIX MHPOPMALMOHHbIX yKa3aTensx «HauynoHanbHble cTaHAapThi». B cnyyas nepecmoTpa
(3aMeHbl) UM 0T MeHbI HACT oAl ero cTaHjapTa cooTBeTCTBYyLee yBejoM/eHne 6yjeT ony6/MKoBaHo
B ©XXEeMeCsAYHO n3gaBaemMoM NHPopMaLOHHOM YKasaTersne «HaunoHanbHble cTaHgapThi». COOTBETCTBY-
owasn nHopmMaums, yseoMieHne u TeKCT bl pa3MeLlalo T ca Takke B MHopMaLMoHHOW cucTeme obLero
nonb30BaHMA — Ha oduumanbHOM caliTe ®efepanbHOro areHTcTBa N0 TEeXHNYECKOMY PeryimpoBaHuio u
mMeTponoruv e ceTn NHTepHeT

© CraHpgapTuHgopm, 2011

HacTosiwuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro nsganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa Mo TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BBepeHve

Mo Mepe paclvpeHns NCnosb30BaHNA ra3oo6pa3Horo BOAOPOAA B pa3/INUHbIX OTPAC/IAX NPOMbILLIEH-
HOCTW BO3HMKAET HEO6XOAMMOCTb B HOBbIX M YCOBEPLUEHCTBOBAHHbIX TEXHO/IOTUAX XPaHEeHWA ra3a. B ogHol n3
Taknx TeXHOMOruii ncnonb3yertca abcopbumsa Bogopoaa cneynanbHbIMy cniasamy c o6pasoBaHmem metasno-
TMAPVAHbIX COeVHEHWIA. YCTPOICTBa, cogepxallne MmetTaniorngpuaHbie CoeuHeHns, No3BoAsST HageXHOo
XpaHWTb M TPAHCNOPTUPOBATbL BOAOPOS, a 3aTeM U3B/iekaTb ero npyn TepmMmogMHaMmyeckoM Bo3gencrTenm. Hac-
TOAILYMIA CTAHAAPT ONUCBIBAET YC/I0BUA IKCNyaTaLnn, KpuTepmumn NpoeKTUpoBaHns, TUMbl UCMbITAHWIA, BKIOYasA
KOHTPOJIbHbIE UCMbITAHNA NepeABMKHbIX CUCTEM XpaHEHWSA BOAOPOAA HA OCHOBE rTMAPUAOB MeTannoB, UMeEHY-
eMbIX KaK «MeTannornapuaHole KoHTenHepbl» (MI-koHTeliHepbl). Tunbl MI-KOHTEHEPOB BKIOYaKT B ce6S:
KapTpuaxu TB3J1, eMKoCTV ANA XpaHeHUs BOLOPOAA C BbICOKON CTENEHbIO O4YNCTKN 1 Ap.

B coOTBETCTBMM C MPUHLMNAMU HaLMOHa/IbHON CTaHgapTu3aunv, YCTaHOBMEHHbIMKU PedepasibHbiM
3aKOHOM «O TeXHUYeCcKOM perynnposaHum» o1 27.12.2002 No 184-®3, npuMeHeHne MexayHapoAHOro CTaH-
fapTa paccMmaTpuBaeTCs KaKOCHOBa paspaboTkun HaLMOHaIbHOTO cCTaHAapTa, 3a UCKNIYEeHNEM criyyaes, ecnm
Takoe NpUMMeHeHne MPU3HaHO HEBO3MOXHbIM BCNEACTBME HECOOTBETCTBMSA TPebGOoBaHWil MeXAyHapoAHbIX
CTaHAapTOB KAMMaTUYeCcKuM K reorpadpuyecknm ocobeHHocTsaM Poccuiickoii ®epepauunmn, TEXHUYECKUM ©
(Mnn) TeXHONOrMYeCcKUM 0COBEHHOCTAM WU UHBIM OCHOBaHMAM 60 Poccuiickas ®efepaLusi BCOOTBETCTBUN
CYCTaHOBJ/IEHHbIMY NpoLefypamMu BbiCTynana npoTuB NMPUHATAS MEXAYHapoAHOro cTaHaapTa Ui oTAebHbIX
€ro NosIoKeHu.

HacTtoswuii ctaHgapT pa3paboTaH Ha OCHOBe MexAayHapoaHoro ctaHgapta MCO 16111:2008 «MNepea-
BWXHblE YCTPONCTBA U CUCTEMbI A1 XpaHEeHMS BOAOpOa Ha OCHOBe rnapuaos metanios» (1ISO 16111:2008
«Transportable gas storage devices — Hydrogen absorbed in reversible metal hydride») [25].
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HALULMWOHANbHBLIN CTAHAOAPT POCCUNCKOMWN PELEPALUNMN

MepeaBWXHbIe YCTPOICTBA U CUCTEMBbI
[ONA XpaHeHUsi BO0POAa Ha OCHOBE TMAPWA0B MeTasi/IoB

Transportable ga3 storage devices and systems for storing hydrogen based on metal hydrides

fata BBegeHns — 2011—07—01

1 O6nacTb NPUMEHEHUS

HacTosiwuii ctaHgapT ycTaHaBiMBaeT TpeGoBaHNUSA K MPOEKTUPOBAHUIO, KOHCTPYKLMW, MaTepuanam v
MeTofaM UCMbITaHWsi CUCTEM AN1A XpaHEHWUs1 ra3006pasHoro BoAOPoOAa B MeTa/IorMapuaHbIX COeAMHEHNSIX
(MF-coefiMHeHNs) ¢ BHYTPEHHUM 06beMOM He 6onee 150 N 1 paGouvMm AaBMEHWEM, HE MPEBbILLAKLLIUM
25 MMa.

CTaHAapT pacnpocTpaHseTcs Ha CUCTEMbI C UCMO/Ib30BaHueM MI-coevHeHuiA, npegHa3HaueHHble A1
XpaHeHusi ¥ TPaHCNoPTNPOBaHKSA BOZOpOaa.

CTaHAapT He pacnpocTpaHaeTcs Ha 6OPTOBbIE CUCTEMbI TPAHCMOPTHLIX CPEACTB, paboTaloLLMX HA BOAO-
poge.

2 HopmaTuBHbIE CCbINIKU

B HacToswem cTaHgapTe UCMONb30BaHbl HOPMATUBHbIE CCbIIKU Ha CrieAyioLine cTaH4apThl:

FOCT P 51753—2001 BasnsioHbl BbICOKOrO faB/ieHNs [/18 CXaToro NPMPoOHOro rasa, ucrnosib3yemoro
B KayecTBe MOTOPHOIO TON/IMBa HA aBTOMOOMW/IbHbIX TPAHCMOPTHbIX cpeacTBax. ObLne TexHuyeckme ycnosus

FOCT 949—73 BannoHbl cTajfibHble Masoro U cpegHero obbema Ans rasos Ha Pp <= 19.6 MMa
(200 krc/cm2). TexHu4eckue ycrnoBus

NMpumeuyaHue — MNpy NONb30BAHUN HACT OSLLMIA CTAHAAPTOM Liesiecoo6pasHo NPpoBepuTh AeiCTBME CCbl-
NOYHBIX CTaH4aPTOB B MHDOPMaLMOHHOI CUCTeMe 06LLEero Noib3oBaHUs — Ha ogmumanbHOM caiiTe degepansHOro
areHTCTBa N0 TEeXHUYECKOMY PEry/IMPOBAHMI0 N METPOOrnA B CeTU VMHTEepHeT Win Mo eXerogHo u3gasaeMomy
MH(OPMaLMOHHOMY yKa3aTeno «HauuoHanbHble CTaHAapThl», KOTOpPbIi ONy6AMKOBaH MO COCTOSHUIO Ha 1 sHBaps
TeKyLero roga, ¥ no COOTBETCTBYLWMUM eXEMECAYHO N34aBAEMbIM UH(DOPMALMOHHLIM YKa3aTeNsaM, ony6/MKoBaH-
HbIM B TeKyLieM rogy. EC/M CCblIOUHbIA CTaHAapT 3aMeHeH (M3MeHeH), TO NPU NoJib30BaHWM HACTOSILLMM CTaHAap-
TOM clefyeT PyKOBOACT BOBATbCS 3aMEHSIOLLMM (U3MEHEHHbIM) CTaHAapTOM. EC/v CCbINIOYHbIV CTaHAapT OTMEHEH
6e3 3aMeHbl, TONOIOXEHNE, B KOTOPOM [jaHa CCbifiKa Ha HEro, NPUMEHSII0 T Cs B YacTU, He 3a T paruBatLLeil 3Ty CChIKy.

3 TepMUHbI M onNpeaeneHus

B HacToslWwem cTaHfapTe NPMMEeHeHbI cefyoLwmne TeEpMUHbI C COOTBETCTBYIOLLUMMN ONpeaeneHnsaMu.

3.1 abcopbupoBaHHbIi (absorbed): MornoLweHHbIR 1 yaepx1MBaeMblil 3a cueT 06pa3oBaHUs CBA3YHO-
L MX B3aMmoeincTeuii Bobbeme matepuana KOMMNOHEHT.

3.2 paBneHue paspbiBa (burst pressure): MakcumanbHoe faBfeHune, co3gaBaemoe B MI-koHTeliHepe
npu UCNbITAHUN Ha paspyLleHne.

3.3 pacueTHbIV npegen HanpshkeHui (design stress limit): Obwas Harpyska, co3gaBaemast Hanpsxe-
HUAMW. KOTOpas AonycTuMa Ans CTEHOK 060/104KU.

NMpumeyaHune — BobLeii HArpy3Kke yunTbIBAIOTCS Kak JaBeHME ra3a, Co34aBaeMoro B M -koHTeliHepe. Takn
ApYrue HanpskeHus, HanpuMep CBsi3aHHbIE C pacluMpeHnemM cnaasa, nornoLLalLero BO4OPOA,.

N3paHne oduymnanbHoe
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3.4 kapTpupgx gnsa tonnueBHoro anemeHTa {fuel cell cartridge): YcTpolicTBO, B KOTOPOM XpaHWUTCSA TOMN-
NMBO. N0aBaeMoe B TOM/IBHbIA 31€MEHT Uepes kpaH, perynnpyoLmii nogady Tonavsa.

3.5 MrI-kapTpuax ansa tonaneHoro anemeHTa (fuel cell MH cartridge): MIT-koHTeliMep. B KOTOPOM Xpa-
HWUTCS BOAOPOA A1 UCMOMb30BaHWA B KAYECTBE TON/IMBA B TOM/INBHbIX 3/IEMEHTaX.

3.6 MakcuMmanbHoe pfaBrieHne cpabaTtbiBaHUs npefoxpaHuTenbHoro yctpoiictBa (full flow
capacity pressure): MakcumasibHoe faBfieHne rasa, Npu KOTOPOM NpefoxpaHnuTelbHOe YCTPOMNCTBO MOTHOC-
Tbi0 OTKPbITO.

3.7 abcop6bupyrowuii Bogopos cnnae (hydrogen absorbing alloy): Matepuan, cnocobHblii coeau-
HATbCSA C ra3006pa3HbIM BOAOPOAOM C 06pasoBaHnem 06paTMOro MmeTasInieckoro rmapuaa.

3.8 BHyTpeHHUIi anemeHT (internal component): CTpykTypa, maTtpuua, Matepuan Uam KOHCTPYKLuUs
cofiepxallascs BHyTp1 060/104kM (3a UCKTIOUEHWeM BOAOpoAa, abcopbupyLyero BO4OPOA cniasa u rnapuaa
MeTanna).

MpumeyaHune — BHyTpeHHME 3/1eMEHTbI MOTYT UCNO/b30BaTHCA A48 OCYLECTBEHNA Tenonepejayn, orpa-
HUYEeHUA nepeMeLleHus rngpuaa metanna/abcopbupyLsro Bogopoa cnaasa u/wnv npegoTepalatb YUpe3MmepHoe Hanps-
XeHue Ha CTeHKM 060/104KN, BbI3BAHHOE pacllupeHnem rnapuaa.

3.9 BHyTpeHHUii 06bem (internal volume): BHYTpeHHSIi BMECTUMOCTb 060/104KN.

3.10 makcmmanbHO paspelueHHoe gaBneHne, MPJ (maximum developed pressure, MDP): Han6onb-
Lee n36bITOYHOE AaBfeHve rasa B MIM-koHTeliHepe Npu HoMUHaNLHOM 06beMe BOAOPOAa, COOTBETCTBYOLLEeE
paBHOBECHOMY flaB/IEHUNIO MNPV MaKCUMasibHOW paboyeli TemnepaType.

MpumeyaHune — TepMUH «MaKCUMasbHO pas3peLleHHOoe faBfieHne» cneLluanbHo NpejHasHadyeH Ans bleTan-
NornApVAHbLIX cuctem. He cnepyeT nyTaTb ero ¢ TEPMUHOM «MakcUMasibHO fonycTumoe pa6oyee fasneHne (MAWP)»,
MCnosb3yeMbiM B pyrux cTaHgapTax.

3.11 meTannunueckuii rmapug, M (metal hydride): MaTepuan, nonyyarowmiica npy peakunm Bogopoaa
cabcopbupylowmm MmeTananyecknum cniaBom.

3.12 meTannorugpuaHblii KoHTeliHep, MI-koHTeliHep (metal hydride assembly, MH assembly): Mon-
HOCTbIO YKOMMNJIEKTOBAHHasA CUCTEMA XpaHeHWs W TpaHCMopTMPOBaHUSA BOAOPOAA, BK/YawWwas B cebs
€MKOCTb C BHYTPEHHUMU aiemeHTamun. M. perynstopom Agaenenus. Y. gpyryto apmatypy.

MpumeuyaHus
1 MI-KOHTeliHep COAEePXMUT NEPBUYHbIN 3aMNOPHbIA BEHTUSb.
2 KapTpuax s TONJMBHOMO 3/1eMeHTa SBMSeTCs Pa3HOBUAHOCTbI0 MI-KoHTelHepa.

3.13 HopmasibHble ycnoBua akcnnyataumm (normal operating conditions): Ycnosus, npyu KOTOpbIX
MT -KOHTeliHep MOXeT HopMabHO (hYHKLMOHUPOBATL B TEHEHWE BCEro Nepuoga akcnayaTalum 1 3anpasku.

3.14 HopmasnbHble paboune ycnoBusa (normal service conditions): inana3oH 3HayeHnin Takmx napa-
MEeTPOB KakaBfeHne, TemnepaTypa, pacxof BoL0pOAa, ero CoCcTaB UT. [.. BKOTOPbIX YCTPONCTBO MOXET HOP-
MasibHO (OYHKLMOHNPOBATb B YC/TOBUAX HOPMasIbHOM aKcnyaTauumn, TpaHCNOPTUPOBAHUSA Y XPaHEHUS.

3.15 npepgoxpaHuTesnibHoe ycTpoiicTBo, MY (pressure relief device, PRD): 3alnTHoe ycTPONCTBO,
cnyxatiee gnsa copoca M3bbITOYHOrO AaBneHns B MI-koHTelimepe 4719 NpefoTBpaLLeHNs ero NoBpexaeHns.

MpumeuyaHune — MpeaoxpaHUTE/ILHOE YCTPOWCTBO MOXKET «CpabaThbiBaTh OT JAB/IEHNSI», TO €CTb HACTPOEHO Ha
3HaYeHue AaB/eHus, UM MoXeT «cpabaTtbiBaTb OT TeMNepaTypbl», TO eCTb HACTPOEHO Ha TEMNEPaTYpPHbI pexum. Mpeaox-
paHuUTe/IbHOe YCTPOWCTBO MOXET 6bITh KakK «CpabaTbiBaloWnUM OT AaB/IEHUs», TAK U «CPabaThiBAIOLLMM OT TEMMNEPAaTypbI».

3.16 npepoxpaHuUTenbHbIN KnanaH, MK (pressure reliefvalve, PRV): SnemeHT NY. KOTOpbIl BKIOYaeT
B cebs knanaH, OTKpbIBaKOLWMIACA NPU 3aaHHOM 3HAYEHUN AaBNEHUS 1 3aKPbIBAIOLLNIACA, KaK TOSTbKO 3HaUYeHve
[laBNeHNsi CTAHOBUTCS MeHbLUe 33aHHOr0.

3.17 HoMMHanbHbIN 06bem (rated capacity): MakcumanbHOe KOMYecTBO BOAOPOAA, Bblgensemoe n3
CUCTEMbI XpPaHeHMWs NPU yKa3aHHbIX YCIOBUSAX.

3.18 HoMUHanbHoe gassieHue 3anpaskn, HA3 (rated charging pressure. RCP): MakcumansHoe gaB-
NleHre. KOTopoe MOXeT 6bITb CO3/4aH0 A5 3anpaBkn MI-KOHTeliHepa BOAOPOAOM.

n pnmedvyaHne — H,U,S He 06513aTesnibHO AOJDKHO COOTBETCTBOBAaThL Nj1aTo paBHOBECHOTO AaBsieHuA nornouwie-
HWA BOAOPOAA MEeTaNIorMapuaom.

3.19 o6patumblii rnapug metanna (reversible metal hydride): Metannuueckuii rngpug, 418 KOTOPOro
CylecTByeT paBHOBECHOE COCTOSIHME Mexay abcopb6upylowum crnjaBoM, rasoobpasHbiM BOAOPOAOM U
MeTanMYeckMmM rmapuaom.

MpumeuyaHue — M3MeHeHUs AaBneHus U TemnepaTypbl CMeLaloT paBHoBecue, o6ecneumBaolyee 06paso-
BaHWe Un pasjiokeHne MeTanIM4yeckoro rmapuaa Ha cnnase, abcopbupyoLLnii BOAOPOS, 1 ra3o06pasHbiii BOLOPOS,.
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3.20 paspbiB (rupture): PaspyLweHne 060/104kM, CNoco6CTBYOWEee 6bICTPOMY U UHTEHCMBHOMY BbICBO-
60X EeHMI0 HAKONNEHHO aHepruu.

3.21 o6osnouka (shell): EmkocTb no6oli hopmbl (LuamHApUYeckas, npusmarmyeckas, Kkybuueckas u
ap.), cogepxatias B cebe razo06pasHbivi BOAOPOA, METaNIMYECKU TMAPUL U ApYyTe BHYTPEHHWE 3/IEMEHTbI
MTP-koHTeliHepa

MpumeuyaHne — OBGOMOYKOWN MOXET GblTb EMKOCTb, COCY[, BbICOKOTO fJaB/IeHNs UM pe3epByap APYroro Tuna.

3.22 ypoBeHb HanpsixeHuii npu BosgerictBun MP/, (stress level at MDP): CymMapHoe Bo3aeicTame
Ha CTeHKy 060/104K1 MeTaNNorMApPULHOro MaTteprana npyv HOMMHa/IbHON eMKOCTM ra3006pa3Horo BoAoposa u
OPYrux MexaHu4eckunx Harpysok.

3.23 paBneHve ucnbiTaHua (test pressure): JaBneHne, Heobxoaumoe AN NPOBeAEeHNS UCMbITaHWUIA
MT -KOHTeliHepa no BceM KBaMUKaLVOHHbIM KpUTEPUAM.

4 Pa6bouune ycnoBus

4.1 NaBneHwue
4.1.1 MakcumanbHO paspelueHHoe aasneHue (MP/)

3HayeHne MaKkcumanibHO paspeLLeHHOro gaBneHuns AOMKHO yCTaHaBIMBaATbLCA U3rOTOBUTENEM C YYETOM
3HauYeHuii TemnepaTypbl U gasneHnsa B MI-KoHTeliHepe Npu MakcumanbHON paboyeii Temnepatype. 3HaveHune
MP[, He fo/mKHO 6bIThb Bbile 0,8 3HaYeHUs faBeHns UCNbITaHNA 1 He A0/KHO npeBbiwaTh 25 MMa (250 6ap).

4.1.2 HomuHanbHOe gaBneHue 3anpasku (H43)

HoMuHanbHOe 3HauyeHue faBeHns 3anpaBKy JO/KHO YKa3biBATLCS M3TOTOBUTENEM AJ1S1 UCK/IOUEHUS
BO3MOXHOCTM 3anpaskui Npu AaB/IEHUMN, KOTOPOE MOXET NPUBECTY K HANPSHKEHWUSIM B CTEHKE 060/104KI, NPEBbI-
LIAoL MM NPOEKTHLIN Npeaen.

4.1.3 YpOBEHb HanNpsXeHU Npu MakCUMa/ibHO paspeLleHHOM AaB/eHUN

YpoBeHb 3HauYeHuii HanpsHKeHW Npu MakcUMasbHO paspelleHHOM [aBfieHuM A0/KEH ykasblBaTbCs
M3roTOBMTE/IEM HA OCHOBaHUM CBOCTB abcop6uMpyloLLero BOAOPOA CriaBa, CBOMCTB pacluMperus rugpuaa,
MaKCMMasiIbHOTO pa3BMBAEMOro JaB/ieHus v ap.

4.2 HomMUWHasibHas BMECTUMOCTb

3HayeHne HOMUHabHOV BMeCTUMOCTY MIT-KOHTeliHepa A0/MKHO YKa3biBaTbCsA U3rOTOBUTEIEM B AVHU-
Llax Maccbl Bogoposa.

4.3 Anana3oHbl Temnepartyp
4.3.1 [Onana3oH Temmnepatyp npu akcnayaraumu

3HaYeHUsI MUHUMasbHOW 1 MaKCUMasibHOW TemMnepaTypsbl, Npu KOTOpbIX M-KOHTEiHEp MOXeT HopMasb-
HO 3KCN/yaTMPOBaTbCS, YKa3blBaeT U3rOTOBUTENb.

4.3.2 Pabouunii gnana3oH TemnepaTyp

3HaYeHUss MUHUMaNbHOW 1 MakCUMasibHOW TeMnepaTtypbl NPY HOPMasbHbIX PaboyKX YCI0BUSAX, HA KOTO-
pble paccuntaH MI-koHTeliHep, fO/MKHbI YKasbiBaTbCsA U3rotoBuTenem. Pabounii fuanasoH Temneparyp 40-
XeH cocTaBnATb 0T MuHyc 40 °C go nntoc 65 °C 1 BkIyaTth B cebs BeCb Avanas3oH TemnepaTtyp, UMerLLuii
MeCTO B npoLecce akcnayaraumu.

4.4 YcnoBus okpyatoLiein cpeabl

Mpegnonaraetcs, 4To MI-KOHTeliHepbl 6yAYT NoABepraTbCs BO34ENCTBUIO OKpYXatoLeit cpeapl (Bnax-
HOCTM, KOPPO3WK, YAAPHBIX HArpy3okK, BUGpauuu v Ap.) Ha NPOTSXKEHUU BCEro CPOKa C/yX6bl. M3roToBUTeNb
[0JIKEH YKa3blBaTb 3HAUEHS OKPYXXatOLL X YC/I0BUIA, B KOTOPLIX MOXET 3KCM/IyaTupoBaTbest MI-KoHTeliHep.

4.5 Cpok crnyx6bl

Cpok cnyx6bl MIT-KoHTeliHepa [0/KEH YKa3blBATbCSl U3TOTOBUTENIEM U3 YC/IOBWIA 3KCNTyaTauum, onpe-
[eNeHHbIX B HacToseM cTaHaapTe. CpoKcy)6bl He MPeBbIlLaeT 3HaUYeHUs1, yKasaHHOro B cTaHAapTe, B COOT-
BETCTBMWM C KOTOPbIM Gbina paspaboTaHa 060/104ka, cM. 5.3.

4.6 KauecTBO BoAoOpoa

KauecTBo ra3o06pa3Horo Bogopoaa, KoTopblii JO/KEH UCMNOb30BaTLCA A415 3anpaBku MI-koHTeliHepa,
[OJIXHO ObITb ONpeAeneHo U3roTOBUTENIEM B COOTBETCTBUM CO CTaHAAPTOM [21] Unn 3KBMBANIEHTHLIM HaLWO-
Ha/IbHbIM CTaH4APTOM.
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MpumeyaHune — ECnM Ka4eCcTBO BOAOPOAA CUMTAETCSH BaXHbIM NapameTpoM, onpegensiowmm pa6orocno-
CO6HOCTb MI-KOHTelHepa. To N3roTOBUTESb MOXET BK/IOUMTL MHDOPMALMIO O Mapke BOLOPOAA B NACMOPTHY Tabanuky
n3genus.

4.7 CneumnanbHble paboyune ycnosus

NMobble A0N0JSIHUTE IbHbIE pa60‘w|e ycnoBusa, KOTopble HeOﬁXO,D,I/IMbI ansa 6e3onacHoli KCnnyatauynu,
06pau_|,eH|A;| N NCNnosib3oBaHUA KOHTeIZHepa, OO0J/1KHbI 6bITb YKa3aHbl U3rotosuTesiem.

5 TpeboBaHMA KNPOEKTUPOBaHUIO

5.1 O6uwue Tpe6oBaHnsa

Mr-KOHTeliHep Ao/mkeH 6biTb pa3paboTaH 1 U3roTOB/EH TaKUM 06pa30M, UTO6bI NPefoTBPaTUTL YTEUKY
BOZOPOAA W/ YHOC YacTuUL, MeTal/IM4eckoro rmapuaa npym HopMasbHbIX YC0BUSIX XpaHEHUS1 U TPaHCNOPTMPO-
BaHMs.

5.2 TpeboBaHus k matepuanam
5.2.1 O6wwne TpeboBaHuA

2nemeHTbl MI-KOHTeliHepa A0/KHbI GbiTb BbINO/IHEHLI U3 MaTepuanoB, o6ecneynBaLLmMx X yaoBneT-
BOPUTE/IbHYI0 pab0TOCNOCOBHOCTL B TEHEHWE BCETO CPOKa 3KcnayaTauun. SNeMeHTbl, KOTOpble HaxoAaTCcs B
KOHTaKTe € ra3006pa3HbiM BOLOPOAOM U/MNN MEeTaNIMYECKUM TUAPUAOM, [O/KHbI OblTb 4OCTATOYHO CTOMKMMM
K (hM3MKO-XMUYECKOMY BO3AEMCTBUIO HA HUX NPW HOPMaslbHbIX YCNOBUSX aKCnayaTauun. He foMKHbI npuMe-
HATbLCA CMAaBbl, Norsouaowmne Bogopos, U/vnvm meTananyeckne rnapuabl, KOTopble KnaccuguumMpyoTesa Kak
B3pblBYaTbIE BELLLECTBA B COOTBETCTBUU € PekomeHaausamm OOH no nepeBo3ke onacHbIX rpy3o. (knacc 1).

5.2.2 HapyXHble NOBEPXHOCTK

O6onouka MI-KoHTeliHepa, 3anopHbIi BeHTUNb, MK napyrue ycTpoiicTea f0MKHbI ObiTh YCTONYMBBIMY K
YCOBVAM OKpYXatoLei cpeabl, onpeaeneHHbiM 4.4, CTOWKOCTb K 3TUM YCNOBUSIM MOXET 6bITb 06ecneyeHa 3a
CYeT MCMONb30BaHNSA COOTBETCTBYIOLMUX MaTepuasoB U npumeHeHns 3dheKTUBHbIX MOKPbITWA. BHelHAs
3awmTa MoXeT 6bITb 06ecneyeHa 06paboTKON NOBEPXHOCTUN Y3/10B CUCTEMBI, AaloLLeil He0OX0AUMYIO 3aLLUTy
0T KOpPPO3uK (Hanpumep, MeTannusaumsa Ui aHogMPOBaHUE) UM HAHECEHWEM 3alLUTHbIX NOKPbITUN (Hanpu-
Mep, opraHuyeckne coefMHeHns unn Kkpacka). dPPEKTUBHOCTb 3aLUUTHbBIX MOKPbITUA KOHCTPYKLMN CUCTEMbI
[0MmKHa 6bITb OLLeHEHA C UICNO/Ib30BaHWEM UCNbITaHUIA, NPUBELEHHbIX B NPUIOXEHNN A. Bee 3aLunTHbIe NOKPbI-
™A, OTHOCcALWMecs K MI-KOHTelHepy, He [O/MKHbI yXyALaTb paboToCnoCO6HOCTb CUCTEMBI B LIe/IOM U KOMMO-
HEHTOB KOHCTPYKUUW B OTAENbHOCTW. 3alUTHble MOKPbITUS He [AO/MKHbI 3aTPYAHATb LITATHbIA OCMOTP
KOHCTPYKLMK, n3rotoeuTeNb Ml -KoHTeliHepa fo/KeH yka3aTb CBefieHNs 06 0CO6EHHOCTAX HaHeCEeHNS NOKPbI-
TWUIA N 0 TEXHUYECKNX OCOBEHHOCTSAX NPOBEAEHNS TakMX OCMOTPOB, C TEM YTOObI UCKIHOYNUTL NOBPEXAEHVEe
KOHCTpYKUMKN Ml -KoHTellHepa.

5.2.3 CoBMecTMMOCTb

[JonmkHa 6bITb yuTeHa COBMECTUMOCTb MaTepuanoB MIM-KOHTeNHEePOB C XUAKOCTAMU U TBEPAbIMU YacTh-
LlaMmn, 0cob6eHHO BOTHOLLEHMNN BOAOPOAHOIO OXpynunsaHms. OnmcaHve COBMECTUMOCTU MaTeprasios C rasamu
npefcTaBneHo B MexayHapoaHbix cTaHgapTax (14]. (15]. MaTtepuansl AN cocyf0B, paboTaroLmx nog Aasne-
HWEM, 1 X KOMMNOHEHTbI AO/KHbI ObITb CTONKMMU K BOAOPOAHOMY OXpYNUMBaHMIO B NpoLecce BCEro Cpoka akc-
nayartauun Ml -koHTeHepoB. MeTogpl ucnblITaHWA A0S Bblbopa MeTannoB, CTOWKMX K BOAOPOAHOMY
OXPYynyMBaHUIO, CNOCOGHBLIX paboTaTb B YC/IOBUSAX MOBbILIEHHOrO faB/IeHNS, ONPeaensaoTca MexXayHapoaHbIM
cTaHgapTom [16]. COBMECTUMOCTb MaTepuasioB A0/KHA 6bITb PACCMOTPEHA C Y4eTOM BAVSHUSA Ha BOLOPOL-
HOe oXpynuyuBaHue TeMnepaTypHoro hakTopa, a TakkKe C y4eTOM BCEX YCNOBUI PU3UKO-XMMUYECKOTO BO3AEN-
CTBUSA, UMEIOLLMX MECTO B MpoLecce akcnayarauuy MosHOCTbIO 3aN0/IHEHHOrO, YacTUYHO 3an0/IHEHHOTO U
OMNOpOXHEHHOro MI-koHTelHepa. KombrnHaums ucnonb3oBaHHbIX MaTepranoB MIT-koHTeliHepa Ao/hkHa 6bITb
ocylLecTB/IeHa Takum 06pa3om, 4ToObl 06ecneynTb ero 3afaHHyo HafeXHOCTb U 0ITOBEYHOCTb.

MpumeuaHue — CBefeHUst 0 NOLBEPXKEHHOCTN BOLOPOAHOMY OXPYMUMBAHWIO META/INIOB NpeACTaB/ieHbl B
MeXAyHapoAHOM cTaHAapTe [24]. lono/iHWTeNbHbIE MaTepPUabl N0 BOAOPOAHOMY OXPYNUUBAHWIO N COBMECTUMOCTN NpU-
BOASTCS B NpuUioxeHun I.

5.2.4 Temnepatypa

Matepuansl MI-KoHTeliHepa f0/DkHbI 06ecneunBaTb ero HOpMaslbHYH 3KCnlyaTauuio Bo BCeM Ananaso-
He Temnepartyp, onpegeneHHom B 4.3.2.

4
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5.3 TpeboBaHMA K NPOEKTUPOBaHNIO 060/104KN

5.3.1 EmkocTu o6bemom 6onee 120 mn

M -KOHTeHepbl A0/MKHbI NPOEKTMPOBATLCA B COOTBETCTBUM C MEXAYHapOAHbIMU cTaHgapTamu [6]. [7].
[9]. [18]. [19] unu cTaHAapTaMu, 3aperucTprpoBaHHbIMU B COOTBETCTBUM C [26]. O60M104KKM, pa3paboTaHHbie 1
MCNbITaHHble B COOTBETCTBUM CO CTAHAAPTOM [25]. 4O/DKHBI UMETb npejesn NPOYHOCTU NPU PACTXKEHUN MEHb-
we 950 MMa. O60n04kKM, paspaboTaHHble N UCMbITAHHbIE B COOTBETCTBUM CO cTaHAapTamu [18], [19]. s koTo-
pbIX UCMOJb3YOTCA 6GECLIOBHbIE CTajlbHble NaiiHepbl B COOTBETCTBUM C [7], [8]. AO/MKHbI UMeTb npeaen
nNpoYHoCTM MeHbLe 950 MMa. BMecTuMOoCTb 060/104€eK He Ao/mKHa 6bITh 601ee 150 11 MakcumanbsHoe paspe-
LWeHHoe faBrieHne 6onee 25 MMMa (250 6ap). MakcumasibHbIe YCUNUSA HaMpPsXKEHWIA, yka3aHHble B 5.4, Tak Xe
Kak BO34eicTBue TemnepaTypHbIX Harpy3ok anis MI-KOHTellHepoB, He A0MXHbI NPeBbIWaTh YPOBHW, Npeanu-
CaHHble cTaHgapTamu, No KOTopbiM 060/104KM paspabaTbiBannck, o FOCT P 51753 n FOCT 949.

MpumevaHuns

1 O60n04Kka MOXeT 6bITb paspaboTaHa 1 UCMNbliTaHa B COOTBETCTBUM C Tpe6OBAHMAMM OHOTO U3 CTaH4apTOB, YKa-
3aHHbIX BbilLe, faXe B Criyyae, Korga BHyTPeHHW 06bem 060/104KN MeHbLLEe, YHeM pacCcMaTpuBaeTCsi BHACTOSALEM MyHKTE.

2 DOKBMBaNIeHTHOE faBJ/ieHune rasa, NpuBeAeHHoe pacyeTHbIM nyTeM K MP/,. MOXeT UCrnonb30BaTbCA Kak UCXoaHoe
npu onpejeneHnn ypoBHa AaBNeHNsa 418 TMAPaBANYECKUX NCMbITaHWI, NpejHa3HaYeHHbIX ANS onpejeneHns MUHUMasb-
HOI TONLWUHBI CTEHKMN 0GO0YKM.

5.3.2 EMKOCTU C BHYTPEHHUM 06beMoM 120 M1 u MeHee

KoHcTpyKumsa o60no4ek MI-KOHTEHEPOB C BHYTPEHHUM 06beMOM 120 M1 M MeHee, A0/IKHA NPOEKTUPO-
BaTbCA B COOTBETCTBUM € 5.3.1 1 y0BNETBOPATL C/IEAYIOLNM KPUTEPUSAM NPOEKTUPOBAHUSA:

a) pasneHno B MIM-koHTelHepe HOo Ao/MKHO npeBbiwarth 5 MMa (50 6ap) npyu Temnepartype natoc 55 X B
COCTOSIHWM, 3anpas/ieHHOM BOOPOAOM 1O HOMUHA/IbHOW EMKOCTU: U

b) KOHCTpyKums MI-kOoHTeliHepa [O/KHa COOTBEeTCTBOBaTb TpebosaHuAM 6.2.3, BblaepxmBaTb 6e3
HapyLLeHNsa repMeTUYHOCTY UK pa3pbiBa 060/104KM faB/ieHWe, paBHOe 2-KpaTHOMY AaBneHunto B MIM-KoHTel-
Hepe npu natoc 55 X . B 3anpaBieHHOM BOAOPOAOM A0 HOMUHA/IbHON €MKOCTW COCTOSIHAMW, UK 1.6-kpaTtHoMy
JaB/IeHNIo Npu MakcManbHol paboueii TemnepaType B 3anpas/ieHHOM BOAOPOAOM [0 HOMUHA/IbHON eMKOCTK
cOoCTOAHWU, unu 6onbluee Ha 200 kMa (2 6apa) uem MPJ. npu 55 X, ncxoasa us Toro, Kakoe n3 HUX BblLLe.

5.4 TpoeKTHas NPOYHOCTbL

B pacueTe 060/104KM OMKEH YUUTbIBATLCA Npegen HanpsxeHuii B 1.25 pasa npesbllwanowmnii MP. Yuet
COCTaBNALLMX ONpeAeneHnsa npegena HanpsxeHnin npy MPJ gomkeH BkYaTh (HO He orpaHnumMBaTbCs MK)
cnepyoume haktopsbl:

- 1,25 MPJ;

- TEennoBble HaMPsHXeHWs, BKIYasA pasHble Harpy3kv TePMUYECKOro pacluMpeHns 1 CKaTus:

- Maccy CoOAePXMMOro B /I060M BO3MOXHOM MOMOXEHNUW KOHTEHEPa,;

- yAapHble 1 BU6paLMOHHbIe Harpysku,

- MakcyMasibHble HanpsXXeHUs C y4eTOM paclumpeHns abcopobupytoLero BO4OpPOoA Criasa;

- Apyrue MexaHuyeckue Harpysku.

[ns npoBepkn NPOEKTHOro npegena HanpsxkeHuidi MI-KOHTeliHep [O/MKeH NoABepraTbCA UCMbITAHUIO
LMKIMYECKO Harpy3Kkoii (3anpaBka/pa3spsaka BoAopoaa) C usmMmepeHem gechopmanuii, onncaHHbIX B 6.2.6.

NMpumeuaHune — MNpoyecc nornouieHns (3apsgka) u nocnegyouero Bbigenerduns (paspsgka) sogopoga us
abcopbupytoLiero BoJOPOA CniaBa Bbi3biBAET €70 pacluvpeHune ncxarne. 3To MOXeT NPUBOAUTL K GObLINM HaNPSXKEHW-
AM BMaTepuasne cnnasa, Bbi3biBalOLM €ro paspyllieHne Ha Mefikne YacTulbl. 3TO AB/IEHNE Ha3blBaeTCs pacTpecKkuBaHu-
eM unu gekpunutauuei. Nocne HeCKONbKMNX LMKIOB 3anpaBku/paspsifkv cpeHnii paamep 4acTul, MOXeT 3HaYUTebHO
YMeHbLINTbCA. HanpshkeHns B cTeHKax 0607104K1 MOTYT pa3BuBaTbCs B pe3ysibTaTte paclumpeHus abcopbupyoLiero Bogo-
pof cnniasa BO BPeMS rMAPVMPOBAHUS N U3MEHEHWI B KOHMTypauuy 3a cHeT AeKpunutauum Ha NpoTsHXeHUn BCero cpoka
cnyx6bl MI-koHTeliHepa .3HauyeHne paclmnpeHna/cxaTnsa MoXeT 3HauYNTeIbHO U3MEHATLCS B 3aBUCMMOCTN OT UCMO/b3Yye-
Moro abcop6upytoLero Bogopos cnaasa.

5.5 3awwuTta oT npeBbllLeHNA AaB/IEHNSA U OTHA

5.5.1 O6uue TpeboBaHuA

MTF-KOHTeliHep f0/KeH ObiTb 3alWMleH OAHWM UKW HeckonbkuMmu MY camopaspyluatrouierocs Tuna,
HanpvMep nnaBKMMKU TpUrrepamu, paspbiBHbIMU MeMbpaHamu, gnacparmamv Uan ycTpoiicTBamm camoynioT-
HSKOLEerocs Tuna, HanpuMmep noanpyXuHeHHbiMn MK, M -KoHTeHep 1 1060 AONONHUTE/TbHBIA KOMMNOHEHT
(HanpvmMep, W30NALMOHHBIA MK 3alLMTHBIA MaTepuan) AO/MKHbI COBMECTHO NoaBepraTbCA UCMbITAHWI0 Ha

OrHEeCTOKOCTb, M0 METOAMKE, ONUCaHHO B6.2.2. MpefoxpaHnTebHOoe YCTPOICTBO 4O/MKHO COOTBETCTBOBATL
cTaHaapTy, YTBEPXAEHHOMY OpraHu3alueid, ynosiHOMOYEHHOW Ha OCYLLLeCTB/IeHNEe Takux AeiiCTBUIA Hauuo-
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Ha/bHbIM 3aKOHOZaTeNbCTBOM. MY f0MKHO cOOTBETCTBOBaTh TpeboBaHusam 5.5.2. 5.5.3. ynoslTHOMO4YEHHOro
rocylapCTBEHHOr0 OpraHa no TeXHMYeCcKoMy perynnposaHuto. Ansa Mr-koHTeliHepa ¢ BHYTPEHHUM 06beMoM
0.12 n unn MmeHee MOryT 6bITb UCNOL30BaHbI U ApYre CPeAcTBa 3aliuThbl OT MPEBbILEHNS AaBNEHUS, Hanpu-
Mep BbIMYCK Yepe3 YCTPOWCTBO, BCTPOEHHOE B 060/104KYy. MIT-KOHTEHEpPbI C a/lbTePHATUBHbLIMY CpeAcTBaMM
cbpoca pfaBneHus [OMXHbI YAOBETBOPATb KPUTEpPUAM MNPUEMKM MO pesynbTaTtaM WCMNbITaHUSA Ha
OTHEeCTOWNKOCTb, onpeaesneHHbIM B 6.2.2.

5.5.2 [laBneHune cpabaTbiBaHUs NPefoXpPaHUTe/IbHOTO YCTpoiicTBa

[laBnexne cpabaTbiBaHNA NpefoOXpPaHNTENbHOrO YCTPOMCTBa AO/HKHO YKa3blBaTbCA U3rOTOBUTENEM Y
npesbiwate MP[, Ho meHee yem B 1,25 pa3a. Npn aToOM 3HayeHne AasrieHuns cpabatbiBaHus MY He AOMKHO
npeBbIWaTth 3Ha4YeHe AaBNeHnsa ncnbiTaHna 060104k1. [1a NpefoxXpaHnTesibHbIX KnanaHoB Takke [0/MKHO
yKasblBaTbCa MakcMmanibHoe 3HayeHune faBfieHuns cpabaTbiBaHNA NPefoXpaHnTeIbHOro yCTPONCTBa Y OHO He
[OJ/DKHO NpeBbIWaTh 3HaYeHne faBneHns NCnbITaHNs 060104KN.

5.5.3 TemnepaTypa cpabaTbiBaHVS NpeAOXpaHUTENbHOIO YCTpOMCTBa

3HayeHne TemnepaTtypbl «cpabaTbiBaloWero oT TemMnepaTypbl» ycTpoicTBa MY AOMKHO yKa3blBaTbCca
M3roTOBMTE/IEM U COOTBETCTBOBATb 3KBMBAJIEHTHOMY 3Ha4YeHUI0 faBneHns B MI-KOHTeliHepe MeHblue, Yem
1.25 MP/[I. Hv B KOEM cnlyyae 3HayeHne Temnepartypbl NpUBeAeHNs BAeiCcTBME TeMnepaTypHoro MY He A0/KHO
co3flaBaTb 9KBMBA/IEHTHOE fJaBfieHWe BHYTpU MI-KOHTeliHepa. npeBbiwalrlee AaBfieHne UCMbITaHUA
060/104KMN.

3HayeHne HOMUHa/IbHOTO AaBneHnsa cpabaTbiBaHVa NpeAoXpaHUTeNIbHOr0 YCTPOKCTBA A0/KHO BbiTbh
60/1bLLEe MaKCUMasibHO paspeLLleHHOro AaB/ieHNa Npu Bcex Temnepartypax, MEHbLUNX WU PaBHbIX MaKCUMasib-
Holi paboyeli TemnepaTtype natoc 10 °C. Hu npum Kakmx 06CTOATENbCTBAX 3HAYEHe TemnepaTypbl NpUBeAeHNs
B aencTBue MY He fLOMKHO GbITh HXKE MakCMMasibHO paboyeli TemnepaTypbl.

5.6 3arpyska cnnasa, norsowatoL,ero Bo4opos,,

Mpoueaypbl 3arpysku cniasa v NpoBeeHU NPOBEPOYHbIX UCTbITAHUI LO/MKHBI 06ecneynBaTth nocneay-
lolee noraoweHne Bogopoda abcopbupylowMM  CNaBoOM/METanNornapuaoM,  HaxoAswmumca B
Mr-koHTeliHepe.

5.7 3anopHblli BeHTU/b
5.7.1 O6wwne TpeboBaHus

MTF -kOHTEliHEp [O/MKEH BKOYaTb B cO6A 3anopHbIi BEHTWUNL (knanaH), KoTopbllii ByaeT, 3akpbiBasich,
OTKNOYaTb €ro OT 3anpaBOYHOro Wan ra3oBoro o6opyAoBaHnsA. 3anopHbIi BEHTUIb MOXET ObiTb C PYYHbIM
ynpasfieHueMm, HanpvmMep ¢ py4HbIM MaxoBUKOM, 160 NPpMBOAUTLCS B fieICTBNE aBTOMaTUYECKN.

Bce MI-koHTeliHepbl OCHaLL a0 TCS 3aNopHbIMU BEHTUAMN, KOTOPbIE COOTBETCTBYET TpeboBaHnsM 5.7.4
1 5.7.5. Mpwu BbIGOPE 3aNOPHOIo BEHTWNSA HEOO6XOAMMO NPOBEPATL KAYECTBO YN/IOTHUTESA 1 ero CNoCo6HOCTbL
yaepxunsatb paspsxeHune B MI-KoHTellHepe.

MpumeuyaHne — B 3aBUCMMOCTM OT 3HAYEHWUN TemMnepaTtypbl MMAPUAOB META/IOB AOMNYCKAETCA BHYTPW
MT-KOHTeliHepa Hanmune faBfieHUs HKE 3HAUEHUs AaBNEHNUs OKpyxXatoLleli cpedbl.

5.7.2 Ml -KOHTelHepbl C BHYTPEHHUM 06bEMOM CBbille 120 mn

3anopHble BEHTUN A0/KHbI COOTBETCTBOBATL CTaHAAapTy [13). unn ero aKBMBasIEHTY, CO ceayoWwumm
0COBEHHOCTAMMU:

a) BKayeCTBe TECTOBOr0 3HaYEHUA fAaB/IEHNSA UCNO/b3YEeTCS 3HaUYeHNe fAaBneHns, B 3 pasa npesblLlal-
wee MP/L;

b) 3HauyeHwue TecToBOro AasneHus BeHTuns (pvl) coctraensaet 1.5 3Hauenna MP/.

Ecnu 3anopHbIii BEHTU/Ib HE MOJTHOCTbIO COOTBETCTBYET CTaHAapTy [13] nu ero aKBMBaNeHTY, KOHCTPYK-
LS 3aNOPHOr0 BEHTW/IA U €ro XapakTepucTUKN AO/KHbI COOTBETCTBOBaTbL TPeOOBaHUAM HACTOSLLLEro CTaH-
fapTa. Kpome TOro, OH lo/XeH NpoiiT BCe UCMbITaHWSA, NPeAyCMOTPEHHbIE B HACTOALLEM CTaHAapTe, a Takke
obecneunBaTb COOTBETCTBME CefyOLWMM Tpe6oBaHNAM:

- martepuasbl 4O/MKHbI cooTBeTcTBOBaTh 4.3 (13);

- MeTo/Abl TECTOBbIX UCMbITAHWI U TpebOBaHWA K pe3ysibTaTaM [0/KHbl COOTBETCTBOBaTh 6.1,6.2. 6.3,
6.4 C TO 0COBEHHOCTbIO, YTO 3HAYEHME TECTOBOro gaBneHns pvlcoctasnseT 1.5 3HaueHns MP/L. a Takke cTaH-
AapTy (13);

- MeToAbl rMApaBANYecKoro TeCTOBOrO UCMbITaHUS U TpeboBaHNA K UX pe3ynbTaTam AO0/KHbl COOTBE-
TcTBOBaTh [13];

- MeTOoAbl UCNbITAaHWUIA HA TePMETUYHOCTb A0/MKHbI COOTBETCTBOBATb [13):

- MeToAbl UCNbITAHUS Ha AO/ITOBEYHOCTb U TpebOoBaHUA K UX pesynbTartam LO/DKHbl COOTBETCTBOBATb
[13]. Ecnu 3anopHbIli BEHTUb HE UMEET MaxoBuKa, 3HaYEHUS CUbl 1 MOMEHTA BpaLLeHWs, NCNOIb3yeMble B

6



FOCT P 54114—2010

UCMbITAHUN, JOMKHBI OblTb PABHLIMU TEM 3HAYEHUAM, KOTOpPble 0ObIYHO UCMO/L3YIOTCA NPU OTKPbIBAHUA 1
3akpblBaHUM knanaHa. [lo 1 nocne ucnbiTaHWs 3anopHbIli BEHTUb A0/HKEH NPOBEPATLCS HA FTePMEeTUUYHOCTb C
Lefblo onpefeneHns BHyTPEHHUX U BHELLHUX yTeYeK C UICNO/Ib30BaHMeM TECTOBOIO gasneHus, B 1.5 pasa npe-
BbllatLero MP/ npy MUHUMasbHbIX U MakCuMasibHbIX pabounx TemnepaTypax.

[onyckaeTcs yTeuka o 6 cm3u (ctaHgapTHble ycnosusa 0 °C n 101,325 klMNa abconoTHOro faBfieHus).

MuHMManbHoe fAaBieHne UCTbITaHNSA 3aNOPHOT0 BEHTUASA JO/KHO 6biTh, N0 MeHbLUEN Mepe, paBHbIM 1.5
3HayeHna MP/. Kpome TOro, M3roToBUTE b 3aNMOPHOr0 K/ianaHa fo/IXeH yKasaTb, YTO 3anopHbIi BEHTU/b COOT-
BeTCcTBYeT TpeboBaHusAM (20).

5.7.3 MI-KOHTelHOpbI C BHYTPEHHUM 06beMoM 120 M1 U MEHbLLE

Ons MI-KouTeliHepoB ¢ BHYTPEHHUM 06beMoM 120 M1 U MEHbLLE 3anopHble BEHTUAN AO/IKHbI NPOATH
UCMbITaHWA 1 COOTBETCTBOBATL TPEOOBAHNAM HaCTOALLero cTaHgapTa:

- marepuasbl 4OMKHbI COOTBETCTBOBATH 4.3, Takxke (13);

- MEeTOAbl TECTOBbIX UCMbITAHUIA N TpeboBaHUS K pe3ynbTaTaM A0/XHbl COOTBeTCTBOBaTh 6.1.6.2.6.3,
6.4. aTakxe ctaHgapTy (13);

- MeToAbl TECTOBbIX MMAPABANYECKMX UCMbITAHU U TPe6oBaHWA K UX pesynbTaTam [O/MKHbl COOTBe-
TCTBOBATbL pasfesny 6. ¢ Toli 0COGEHHOCTbIO, YTO 3HAaYeHWe TeCTOBOro JaB/eHus onpefenseTcs CornacHo
nepeuncnenuto b 5.3.2 n gonyckatoTcs NCMbITAHUSA C MPUMEHEHUEM BO3AYXa;

- MeToAbl UCNbITAHWIA Ha TepMETUYHOCTb M TPe6OoBaHNA K NX pe3ysibTaTaM A0/KHbl COOTBETCTBOBATL
cTaHgapTy (13). 3akpbITve KnanaHa ocyLecTBASAETCA NPW BO34eCTBAMN Ha HEro faB/ieHNs UIn NHbIX COOTBe-
TCTBYHOLLUX YCNOBUIA. BO BpEMS UCMbITAHWI UCMOMb3YETCS renui;

- MeToAbl UCMbITAHMA Ha AONITOBEYHOCTL M TPe60BaHUA K pe3ynbTaTam AO/KHbI COOTBETCTBOBATL CTaH-
aapTy (13). MakcumasibHOe YMCno LMKNOB Npu ucnbitaHun — 100. Ecnv 3anopHbIi knanaHd He MeeT MaxoBu-
Ka, 3HaYeHus CUNbl U MOMEHTa, UCNOJMib3yeMble B UCMbITAHWUMW, OO/KHbI OblTb pPaBHbIMU TEM 3HAYEHUSM,
KOTOpble 06bIYHO NCNONb3YIOTCA NP OTKPLITAN U 3aKPbLITUM KNanaHa. [1o 1 nocne ncnbiTaHUs 3anopHbIi knanaH
[O/KEH NPOBEPATLCA HA TePMETUYHOCTb AJ/15 OnpefeneHns BHYTPEHHNX Y BHELLHUX yTeYeK C UICNOb30BaHNeM
TecTtoBOro gasnexus, B 1.5 pasa npesbiwawowero MP[ npy MUHUMabHBIX U MakCUMaslbHbIX padoumnx
TemnepaTypax.

[onyckaeTcs yTeuka 4o 3 cm3u (ctaHgapTHblie ycnosusa 0 °C n 101,325 klMNa abconoTHOro faBieHus).

MuHMManbHoe AaBeHmne NCNbITaHUS 3anOPHOro knanaHa Jo/MKHbI 6bITh, N0 MeHbLUEeh Mepe, paBHbIM 1.5
3HayeHus MP/. Kpome Toro, u3rotoBMTe b 3aNOPHOr0 KanaHa Ao/KeH ykasblBaTb, YTO 3amOpHbIl knanaH
cooTBeTCTBYeT TpeboBaHuaMm (20).

5.7.4 BcTpoeHHas 3almTa 3anopHOro BeHTUNsA

KoHCTpyKkuna MT-koHTeliHepa, B KOTOPOM MCMO/Mb3yeTcs BCTPOEHHAas 3aliuta BEHTWAS W KoTopas He
npeAHasHavyeHa AN CHATUA ee MpW aKcnayatauuv, Hanpvmep aKpaH, BOPOTHWK WKW UCNOMb30BaH Cnoco6
3aLLMTbl NOCPEACTBOM pasMelleHNsa BEHTWUIA BHYTPU KOHTEHEPHOW CO0pKM, [0/IKHA YA0BNEeTBOPATL Tpebo-
BaHWAM UCNbITaHUA Ha NajeHne no 6.2.4.

5.7.5 CbemMHas 3auiurta 3arnopHOro BEHTUNA

KOHCTpYyKUuMy MI-KOHTeliHepoB. B KOTOPbIX UCMO/b3YIOTCA ChbeMHbIE CPeACTBa 3al4UTbl BEHTU/S, KOTO-
pble MOTYT CHUMATbCS NPY 3KCMlyaTauny KOHTeliHepa, HanprMep Kpbilka UK Konak, 40/KHbI Y40BIETBO-
pATb TPe6oBaHWsAM UCMLITAHWUS HA NafeHUe, ONUCaHHbIM B 6.2.4 C YCTAHOB/IEHHLIM 3alUWUTHLIM CPeACTBOM U
yZl0BNEeTBOPATL TPe6OBaHUAM UCTMbITAHUS Ha NafeHue no 6.2.7 6e3 YyCTAHOB/IEHHOTO 3alMTHOIO CPeAcTBa.
ChbeMHble CpefcTBa 3aluThl 3aMOPHOrO KanaHa, npoLlefLme UChbITaHUs cornacHo 6.2.4, cuutatTcs npu-
rOAHLIMMY K MICMO/b30BaHUIO NPY YCNIOBUM, YTO Macca MI-KoHTeliHepa paBHa UM MeHbLUe Macchl Ml -KoHTeliHe-
pa, MCrnosib30BaHHOTO NPU UCTILITAHUSIX, Y NPY YC/TOBWU, YTO Pa3Mepbl 3anopHbIX BeHTWel MI-koHTeliHepa He
NPeBbILWAT pasMepbl BEHTU/IEl, KOTOPbIE yYacTBOBa/IM B UCTbITAHUSAX.

5.8 MI-KOHTelHepbl C aKTUBHbIM OXNaXAeHNnem

MTI-KOHTeHepbl C aKTUBHOI CUCTEMOI OXNaXAEHNS A8 KOHTPONAA YW M3MEHEHUs TeMnepaTypbl cuc-
TeMbl [O/MKHbI NPOEKTMPOBAaTLCA C 06ecneyeHnemM CBO60AHOr0 NPOTOKa XMAKON cpefbl Mexay MI-koHTeliHe-
poM 1 cucTemoli oxnaxaenus. Mpyu NpoBeAeHNN NCNbITAHUSA Ha LUTUPOBaHWe W n3mepeHun gedopmatum
no 6.2.6 cuctema oxnaxaeHuns fomkHa padoTtarb.

5.9 3awwmTta oT nbn
MblneBugHasa cpefja He fO/HKHA BAUATH Ha PpaboTy KnanaHOoB UM nNpeaoxpaHuTeNbHbIX yCTpolicTe. C
3TOW Lie1bio MOTYT UCMO0/1b30BaThbCsA CPOACTBA 3aLNThI OT NbN. MIT-KOHTENHEPbI A0MKHbI YA0B/ETBOPATL Tpe-

60BaHWSIM UCMbITaHWs N0 6.2.6, CBA3AHHOTO C LMKIMYECKol nogadeii BogopoAa 1 n3mMepeHnem gedopmau
B 6.2.6.
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6 lMpoBepka u ncnbiTaHNA

6.1 OO6Lwme NoNoXeHus

OLEeHKa COOTBETCTBUS NepeABWKHbIX YCTPOCTB U CUCTEM /18 XPaHEeHUsi BOAOPOAA HA OCHOBE rMApu0B
MeTasl/I0B OCYLLECTBASIETCS COTMIacHO 3akoHodaTenbcTBy Poccuiickoii degepauum.

YTo6bl rapaHTUpoBaTb COOTBETCTBME MI-KOHTEiHepOB HACTOSALEMY CTaHAAPTY, OHW LOMXHbI GbiTh
UCMbITaHbl COTTACHO HACTosIWeMyY pasfesny. MpoBepKka v NCMbITaHUst MPOBOASATCS CNeLnanbHbIM YNOHOMO-
UeHHbIM OpraHoM, Npu3HaHHbIM B Poccuiickoit ®egepauuu.

6.2 Tunosble/kBanupnkaunoHHbIe UCNbITaHUS
6.2.1 O6Lwwwne TpeboBaHMs

Tunosble NCMbITAHNA A0/HKHbI MPOBOANTLCA A5 NPOBEPKN COOTBETCTBUA KOHCTPYKLUMU MI-KOHTeliHepa
TeXHUYeCckum TpeboBaHUAM. MI-koHTeliHep, NoABepraemMblii TMNOBLIM UCMbITAHUAM, A0/HKEH NPeACcTaBNAThL
o6paseL, NPOMbILLNEHHONM NPOAYKUMUW. [JaHHbIe A5 BCEX TUNOBbIX UCTbITAHUI cnefyeT noayyaTb C MOMOLLbHO
0CBUAETENbCTBOBaHHbLIX NPMBOPOB. [JO/MKHbBI MCNOb30BaTLCA OKYMEHTasIbHbIE NpoLueaypbl, 06ecneymsao-
LLiMe COOTBETCTBYIOLLYIO 3anpaBky abcopbupytoLero BoAopos cniasa B MI-koHTeliHep. Jllobble N3MEHeHNs B
KOHCTPYKUMM 060104KkM abcopbupytoLlero BOAOPO crniasa, npoLecca U3roToBeHns Wamn npoueaypsl ycra-
HOBKM TpebytoT NOBTOPHOIO MCNbITAHWSA HA OTHECTOMKOCTb N0 6.2.2, UCNbITaHUS Ha NafeHne no 6.2.4 nucneiTa-
HUS C MPUMEHEHMEM LIMKINYECKOW Harpysku v nsmepeHuin gecopmauuii no 6.2.6 n, ecnn 3aTo0 NPUMEHNUMO,
npoBefeHUs TepMMUYECKOro LIKIMYECKOro UcnbiTaHnsa no 6.2.8. CobnogeHne HacTosLwero ctaHgapra Ao/HKHO
noATBEpPXAaTbCa AN Kaxaoro MI-koHTeliHepa npu nosyvyeHun ceptudmkata cooTBeTcTBuA. lpumep
odhopmneHns ceptTudmkaTa npuBoANTCS B npunoxeHun C.

6.2.2 McnbiTaHMe Ha OTHECTOMKOCTb
6.2.2.1 O6LwWWe NosoxXeHus

McnblTaHne Ha OrHeCTOMKOCTb [O/KHO NPOBOANTLCA 418 MI-KOHTeliHepoB BCEX TUMOB C Lief1bio AeMo-
HCTpaLuu TOro, YTO cMCTeMa 3aLuTbl OT OTHSA, HaNnpuMep NpefoxXpaHuTeIbHOe YCTPONCTBO U/MNN BCTPOEHHAsNA
Tennonsonsauus, npegoTepallaeT paspyweHne MI-KoHTeliHepa npu ycnoBuUsiX BO3AencTBUS orHsa. Jlioboe
CYyLLeCTBEHHOE M3MEHEHME KOHCTPYKLNY, Kak 3To onpegeneHo B 5.3.1 {Hanpumep, UsSMeHeHve gnameTpa um
ONViHbI, NTPefOoXPaHNTeNbHOT0 YCTPOCTBA, TUNa 060104KM, CPEACTB 3alLMThbl OT 3arpsa3HeHns unm abcopoupy-
foLLlero BOAOPOA Cn/iasa), U Kakux-nmbo M3MeHeHnn Tmna, KoNnyecTsa uam NPonyckHol cnoco6HOCTM YCTPo-
ictea cbpoca fasnenus (YC[), cpefcTs ynasnuBaHua TBepAblX 4acTul, uav Bogopoa-abcopbupytoliero
cnnasa A0/HKHbI CONPOBOXAATLCA NPOBEeAEHNEM NOBTOPHbIX UCMbITAHWI Ha OTHECTONKOCTb.

B KauecTBe WCKMNIOYEHUS N3rOTOBUTE/Ib MOXET UCMNO/Ib30BaTh AaHHbIe U UHXEHEPHbIE pacyeTbl, OCHO-
BaHHble Ha pe3ysibTaTax npeablAyLWwmnX NCNbITaHNA HA OTHECTOMKOCTb CYLLLECTBYIOLLMX KOHCTPYKLMIA, B Cny4Yasx
N3MEHeHNIi KOHCTPYKLMK, KOTOPbIe CYHATAIOTCA HE3HAUNTENbHBIMU (TO €CTb YMEeHbLUEeHNe gnameTpa 060/104kK,
YMeHbLUeHWe AIMHbI 060/104KU MW NOBbILLEHWE NPONYCKHO CMOCOBHOCTY NPeAOXPaHNTE bHbIX YCTPOWUCTB),
[ANA Toro, 4tobbl NOKasaTb, YTO HOBAs KOHCTPYKLMSA He TpebyeT MOBTOPHOIO UCMbITAHWSA Ha OTHECTONKOCTb.

Mpu npoBeAeHNN UCNbITAHNA [O/KHbI ObITb MPUHATLEI HEOOX0AUMbIE Mepbl N0 obecneveHnto 6esonac-
HOCTM NnepcoHana n 06opyf0BaHNa B Cyyae paspbiBa KOHTelHepa.

6.2.2.2 MoaroToBka 06pasLoB
MT-KOHTelHep AoMKeH GbITb 3anpaB/ieH BOAOPOAOM A0 HOMUHANBHOW eMKOCTU.
6.2.2.3 TonyyeHune n perncTpaumns aHHbIX

3HaueHuns TemnepaTtypbl U faBneHus B MI-koHTelHepe [0/MKHbI KOHTPOIMPOBATLCA ANCTAHLUMOHHO 1
perucTpupoBaThbCcsa Yepes MHTepBasibl BpeMeHu He 6onee 15 c. [lo/mkeH 6bITb yCTAHOBMEH PYYHOI kKnanaH Ans
cbpoca fasneHns B KOHTelHepe B Clyvyae HeMcnpaBHOCTU UCTbITAaTeIbHOro 060pYA0BAHNSA UM CUCTEMBI.

Kpome 3HauyeHuii Temnepartypbl U AaBAEeHNSA A5 KXA0TO UCTbITAHWSA Takke A0/HKHA PerMcTpupoBaThes
cnegywowas nHdopmMauus:

- m3rotoBuTenb MI-KoHTeliHepa,;

- Homep mogenu MIr-koHTelHepa:

- YHUKas/ibHOe 0603HaveHue;

- TVN 1 XapaKTePUCTUKN NPeoXpaHnTeIbHOro YCTPOCTBa,;

- pacnosioxeHve npefoxpaHUTeIbHOrO yCTPOCTBa;

- faTa npoBefeHUs UCTbITaHUS;

- HOMUHasIbHOE AaBJieHNe 3anpaBku:

- 4YKCNO LMKNOB 3anpasBkun/paspsaaku KoHTelHepa;
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- pabouyee nosioxeHve (NPOCTPaHCTBEHHAs opueHTauusi) MI-koHTeliHepa (BepTuKasibHOE, FOPU30H-
TasbHOE WU NepeBepHyTOoE);

- oKpyXxatouiaa TeMmneparypa;

- NpubnusuTenbHas cuna/HanpaBneHue BeTpa;

- thamunuu, HMLMansl, 4OMKHOCTU YHACTHUKOB UCNbITAHUS;

- MOMEHT cpabaTblBaHUS NPeAoXpaHUTeIbHOrO YCTPOICTBA;

- BpeMmsi NpoBeAeHVs C/ieAyLWwero NcnbiTaHus.

B cnyyae KOHCTpyKuuii MI-KOHTeliHepa. KoTopble cofepXaT HeGO/bLLIOE KOIMYECTBO BOAOPOAA, UTO
npensTcTByeT TOYHOMY MOHUTOPUHTY AaB/IEeHNA BO BPOMS UCMbITAHWA HA OFHEYNOPHOCTb, A0/HKHO 6bITb AAHO
NosiCHEHWEe NPUYNHBI HEBO3MOXHOCTN KOHTPO/IS JaB/IEHUSI BO BPEMS UCMbITAHUSI HA OTHECTOMKOCTb C ONMcaHu-
eM CpeficTBa An1a onpeAenieHns MoMeHTa cpabaTtbiBaHWs NpefoxXpaHMTeIbHOro ycTpolicTea.

6.2.2.4 WcnbiTaresibHas yCTaHOBKA, UCTOYHUK OTHA U METO/, UCTbITaHUA

McnblTaHna Ha OrHEeCTOMKOCTb A0/MKHbBI MPOBOAMTLCA HE MEHEE YeM Ha Tpex MIT-KoHTeliHepax ¢ pasHoii
NpOCTpaHCTBEHHON opreHTauuelt paboyero NON0XeHNs, B KOTOPbIX OHW NpefHa3HavYeHbl 419 UCMONb30BaHNA
nywnu TpaHcnopTnpoBaHus. B cnyyae ecnv npocTpaHcTBEHHAA opreHTaumsa paboyero nosnoxeHnss Mr-koHTei-
HEepoOB 1 UX TPAHCNOPTUPOBAHNA HE ykasaHa, UCMbITaHWI0 Ha OFHECTOMKOCTb A0/MKHbI 6biTb NOABEPrHYTHI MO
KpaiiHei mepe Tpu KOHTeliHepa B BEPTUKa/IbHOM 1 FTOPU30HTa/IbHOM MOTOXEHUAX U B II06GOM APYrOM NOsoxe-
HWK, NCXOAA N3 aCUMMETPUU KOHCTPYKL KN MI-KoHTeliHepa, ecnn 3To TpeboBaHye NpUMeHNMO. Lo/IKHO ObITh
npoBeAeHo, No kpaiHei Mepe, OAHO UCMbITaHKe C NpeAoXpaHnTe IbHbIM YCTPOCTBOM, HanpaBieHHbIM B CTO-
POHY WCTOYHMKA OFHA, W, MO KpalHei Mepe, OLHO WUCMbITAHWE C NpPefoXpaHuTeNlbHbIM YCTPOWCTBOM,
opuveHTUpoBaHHbIM Nog 180° N0 OTHOLLIEHUIO K UCTOYHUKY OrHS.

MT -KOHTelHepbl Mo BCel CBOEW LWMpUHE [0/MKHbI NOABEPraTbCs BO3AENCTBUIO UCTOYHMKA OTHA Ha y4yac-
TKe CBOero Kopnyca a/simHoi He 6onee 1.65 M. lna MI-KOHTeilHepoB A/1IMHON MeHee 1,65 M MCTOYHUKOTHA J0/-
XEH TMOJSIHOCTbH OxBaTbiBaTb MI-kouTeiiHep. KoHTeliHepbl AnuHOW 6Gonee 1.65 M. 060pyaoBaHHble
HECKO/TIbKUMW MpefoxXpaHnTenbHbIMU KnanaHamu, oTCToAWwMMN 6onee yem Ha 1,65 M. LO/KHbI NoABepraTbes
MCNbITAHWI0 HA OTHECTOWKOCTb C YaCTUYHbLIM 0XBATOM NJaMeHeM B TOPU30HTaNIbHOM MO0XEHUN. Ecnn KOHTel-
Hep nmeeT anuHy 6onee 1,65 M o60pyAoBaH NpefoxpaHnTesibHbIM YCTPOCTBOM Ha OLHOM KOHLIe, TO BO34e-
NCTBMIO UCTOYHMKA OFHA AO/MDKEH mofBepraTbCs NPOTUMBOMNOJMIOKHBIA KOHeL, KOoHTeiHepa. Ecnn KoHTeliHep
060pyaoBaH NpeAoxpaHMTeNbHbIMK YCTPOiCTBAMU Ha 060UX KOHLAaX U 6osiee Yem B OAHON NO3uLUM No4Nu-
He KOHTellHepa, TO UCTOYHWK OrHS J0/HKEH pas3MeLLaTbCs Mo LEeHTPY U NoCpeanHe Mexay npefoXpaHnTebHbl-
MW yCTPO/CTBaMU, HAXOAALMMMNCA HA HAMBO/IbLLEM PacCTOAHWUM APYT OT Apyra No ropu3oHTau.

[ns KoHTeliHepoB ANnHON MeHee 0,30 M YCTPOWCTBO A1 U3MEPEHUs TeMnepaTypbl JO/MKHO ObITb yCTa-
HOBJIEHO He fanee 0.05 M, HO 6e3 KOHTaKTa, C MOBEPXHOCTLIO KOHTENHepa Ha Kax oM KoHLe. 115 KOHTeliHepoB
AnvHoli 6onee 0.30 M yCTPOCTBO A/151 U3MEPEHUS TeMNepaTypbl 4O/HKHO ObITb YCTAHOBNEHO Ha KaXKA0M KOHLe
1 BCpeaHeli Touke. YCTpoCcTBa 419 U3MepPeHnsa TeMnepartypbl MOTyT 6bITb BCTaB/1EHbI B MeTaNIM4eckme 610-
Ku (CO CTOPOHOI He 6onee 0.025 m).

MT -KOHTeHepbl f0MKHbI NoABEepraTbCA UCMbITAHWIO C NPAMbIM BO34eACTBUEM OrHA. lo/XHO 6bITh 06ec-
neyeHo J0CTaTOYHOE KOSIMYECTBO N/1aMeHn B TeYeHUe BPEMEHU ropeHns He meHee 20 MUH. MT-KkoHTeliHep
[OJ/KEH nomeLLatbCs B UCNbITaTeIbHOM MOI0XEHNN Ha PacCcTosaHUN He MeHee 0.1 M OT OTKPbLITOro OrHA UK Ha
60/bLIEM paccTosAHMMN Ana obecneyeHns NoHOro oxeara naameHeM. MNaams A0/KHO NONHOCTLIO 0XBaTbiBaTh
KOHTelHep. 1A 3alnTbl OT NPAMOro BO34eliCTBUS OFHA Ha 3anopHble BEHTUANU, UTUHITN W/WAn NpefoxpaHu-
Te/lbHble YCTPOKCTBA AO/HKHO NPUMEHATLCS 3KPaHUPOBaHMe. SKpaHbl HEe A0/MKHbI HAXOAWUTHLCA B KOHTaKTe C
yKasaHHbIMW CUCTEMAMW 3aLLUTbI OT OTHA.

B kauecTBe NCTOYHMKA OTHA MOXET UCMNO/Ib30BaThbCA N060€e TON/IMBO NPU YC0BUM, YTO OHO 06ecneymnsa-
eT paBHOMEPHbI HarpeB, fOCTATOUHbIN 418 NOALEePXaHWUA YC/I0BWIA NCNbITAHUS B TeHeHNEe MUHUMYM 20 MUH.
Mpu BbIGOpPE TONMMBA HEO6GXOAMMO YUWTbIBATL CBSA3AHHOE C €ro WCMO/Ib30BaHWEM 3arps3HeHne Bo3dyXa.
Ycnosus Bo3aeicTBMA N1aMeHN 0MKHbI 6bITb NOAPOOHO 3aperncTpmpoBaHbl 418 BO3MOXHOCTW BOCNPOU3BeE-
[JEeHNA MHTEHCMBHOCTY NOABEJEeHUA Tenna.

NMpumeyaHune — BAaHHOM UCMbITAHUW MOTYT UCMNO/Ib30BATLCSA MI-KOMTeHepbl. KOTOpPble GbIIN NOABEPTHYThI
LIMKIMYECKOMY U TEH30METPUYECKOMY UCMbITaHWsAM No 6.2.6.

6.2.2.5 Kputepun npuemkm

Nobble c60U MM HECOOTBETCTBUS YC/IOBUSIM UCTIbITAHUS UCTOYHMKA OFHSI AenatoT pesynbTaTthl Hege-
ACTBUTENbHBIMU, B 3TOM Crlyyae A0/HKHO ObITb NPOBEAEHO NOBTOPHOE MCNbITaHUe. JTlobble yTeukn nn paspy-
LEeHUs1 BO BPEMS UCMbITaHMs 060M104KKM, KnanaHa, uTuHra unu Tpy6Holi 06BA3KM, KOTOpble He SIBASTCA
YacTbo TEXHOJIOTMYECKOW NCNbITYeMO CUCTEMbI, fieNaloT pe3ybTaTbl HeAelCTBUTEbHLIMU 1 B 3TOM c/lyyae
[O/HKHO ObITb MPOBEEHO NOBTOPHOE UCMbITAHUE.
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KoHCTpyKumMsi MIT-KOHTeliHepa MOXeT cunTaTbCs NpoLleALleli UCNbITaHNe Ha OTHECTONKOCTb, eCnn Asi
BCEX J0CTOBEPHbIX C/lyuaes He Ha61t04anock ee paspyLieHnil v y0BNEeTBOPSSICA OAUH U3 CEAYIOLLUX KpUTe-
pueB:

- npefoxpaHuTesibHble YCTpoicTBa BCeX MI-KOMTeHepOoB. NOABEPrHYThbIX UCMbITAHWIO HA OTHECTOM-
KOCTb. cOpacbiBany AaB/EHNEe TakuM 06pa3oM, UTO B KaXA0M MI-KOHTeliHepe OHO CHUXAaNoCh 0 HY/1eBOro
M36bITOYHOTO 3HAaUYeHUs 6e3 paspyLlueHnst MI-KoHTeliHepa unm

- BCe MI-KOHTeliHepbl. NOABEPrHYThIE UCMbLITAHWIO HA OTHECTOWKOCTb, BbiAEpXan BO3eiCTBME OTHS B
TeueHne MUHUMYM 20 MVH 63 paspyLLeHus.

6.2.3 WcnbiTaHus Ha pa3pylleHne MIM-KOHTeHepoB C BHYTPEHHUM 06beMOM A0 120 Mn BK/IKOUYU-
TesIbHO

He MeHee Tpex MI-KOHTeiHEPOB A0/KHbI 6bITb NOABEPTHYTHI UCMbITAHUIO HA pa3pyLUEHNe Ha COOTBE-
TcTBME 5.3.2, NnepeuncneHue b). FTnapaBnmyeckme Unm NHEBMaTUYeCcK1e UCMbITaHUs Ha paspyLleHue NpoBoasaT
Mo 0A4MHaKOBOMY anropuTMy. MNpy NpoBeAeHUN UcnbITaHuii HE06X0AMMO COBMIAATL NPaBUIa TEXHNKM Ge30-
nacHOCTW 060pyA0BaHNA U NepcoHana. B yacTHOCTM, BO BpEMSI THEBMATUYECKOTO UCMbITaHUS Ha pa3pbiB nep-
COHan OMIXEH ObITb HA 6E30MacHOM PACCTOSIHUK OT YCTaHOBKM BO U36EXaHWe pucka paHeHuUs BbIpBaBLUMMCS
rasom v pasneTarluMncs Npy paspbiBe KPYNHbIMU NpeaMeTaMu.

6.2.4 WcnbiTaHWe Ha NnafieHne
6.2.4.1 O6wue TpeboBaHUA

Bce KOHCTPYKUuuM MI-KOHTEHepoB AO/KHbI YAO0BNETBOPSATbL TPe6OBAHUSIM UCNbITAHUSA Ha NajeHue.
Mocne N06Oro CyL,ecTBEHHOIO M3MEHEHUSI KOHCTPYKLMKW, B COOTBETCTBUM C KOTOPbIMW paccuutaH Ml -KoHTei-
Hep. Hanpumep M3MeHeHus Tuna o60n04kn (MaTepuana, guameTpa, A/MHbI U TONLWMHBI CTEHKN 060/104KM),
KOHCTPYKLMX 3anNOPHOr0 BEHTUAS WKW CPEACTB YNaB/MBaHWA TBEPAbIX YACTUL, [O/MKHO ObiTb NpoBeAEHO
NMOBTOPHOE UCMbITaHWe HanageHue. Vicnonb3oBaHne MI-koHTeliHepa nocne nageHus He gonyckaetcs. O6opy-
[oBaHuWe 4N UCNbITaHUst MeTaNIoTMAPUAHON CUCTEMbI HA NafleHe MOXEeT UCMOb30BaTbCs TOJIbKO NPU YC10-
BUW. UTO OHO He YMeHbLLAeT CKOPOCTb e CBOGOLHOIO NasieHnsl.

6.2.4.2 MNoparotoBka 06pas3yoB

M -KOHTelHepbl. NCNO/b3yeMble B 3TUX UCMbITAHUAX, AO/MKHbI COAEPXaTb BCTPOEHHbIE NN CbEMHbIE
3anopHble BeHTWIn (cM. 5.7.4 n 5.7.5). KoHTeliHepbl fO/MKHbI UMeTb MPUBAN3NTENBHO O4VHAKOBYIO Maccy
(1 2 %). ynakoBKy 1 BHYTPEHHIOK CTPYKTypy. BmecTo abcopbupytoero Bo4OPOA cnaiaBa MOXeT UCNob30-
BaTbCA 6annacTHblli MaTepuan. MIM-KoHTelHepbl He J0/MKHbI ObiTb NOA AABNIEHUEM.

6.2.4.3 Tpoueaypa UcnbiTaHUsa

MT -KOHTeHepbl 4O0/MKHbI MOABEPraTbCs UCMbITAHNIO HAa NafeHe B COOTBETCTBMM CO CIeAyOLWUMKN YCro-
BuAMK. [1N5 BCEX UCNbITAHUIA Ha nageHne (MepeyncriieHns a)—c)) MOXeT UCMob30BaTbCsA OANH MI-KOHTeR-
Hep. VicnbiTaHua nposogaTca npu temnepatype 15 3L—30 °C:

a) oguH MI-KoHTeliHep copacbiBatoT BepPTUKa/IbHO Ha TOPeL, B KOTOPbIA BCTPOEH 610K 3aNM0pPHOr0 BEHTH-
ns. Apyroli MI-koHTeliHep c6pacbkiBatoT BEPTUKA/IbHO HA NPOTMBONOOXHbIA 3aNOpPHOMY BEHTWU/O Topel. B
06ounx cnyyasx MI-koHTeliHep copacbiBalOT C BbICOTbI HE MeHee 1,8 M, U3MepeHHO OT HYXHero Topua MIr-KoH-
TeliHepa,;

b) ofAuH MI-koHTeliHep foMKeH copacbiBaTbCs Nog yrinom 45aHa Topel, B KOTOPbI BCTPOEH 3anopHblii
BEHTU/Ib, C TAKOM BbICOTbI, YUTOObI LLEeHTP TxecTn MI-KOHTelliHepa HaxoAucs Ha BbicoTe He meHee 1.8m. Ecnn
HWXHWI KOHel, MI-KoHTeliHepa Haxo4MTCst Ha BbicOTe MeHblue 0.6 M. TO yron cépacbiBaHuNa fO/MKEH ObITb
N3MEHEeH A9 COXPaHeHNsA HWXHero KoHua MIM-KoHTelHepa v LleHTpa TAXeCTU Ha MUHUMasIbHbIX BbICOTax 0.6 M
1 1.8 M. COOTBETCTBEHHO. ECNN 3anOpHbI BEHTW/b, MpefoXpaHnTeibHOe YCTPONCTBO 1 Apyrue npuHagiex-
HOCTW yCTaHOB/IEHbI Ha 060MX KOHLax MI-koHTeliHepa, TO OH A0/MXeH copackiBaTbCcs Nof yrinom 45° Ha ero
caMblii ysi3BUMBbIN TOpeLl,;

C) ofuH MI-KoHTeliHep A0/MKeH copachbiBaTbCA NAaLLIMA C BbICOTbI 1,8 M Ha CTaNbHOM KOHEK, Kak nokasa-
HO Ha pucyHke 1. MI-KoHTeliHep fo/HKeH pacnonaratbCs Tak. YUTo6bl ero LIeHTP TAXECTN HaX04UACS Hag, 3aKpyr-
NIEHHON KPOMKOW CTaNbHOrO KOHbKa, Kak mokasaHo Ha pucyHke 1. [lns npefoTBpalleHus nepemeLleHuns
CTa/IbHOr0 KOHbKa Bpe3ynbTarte yaapa MIM-koHTeliHepa CTanbHON KOHEK 0/KeH ObITb NPUKPenieH K 6eTOHHO
nauTe nnu nony. MIr-koHTeliHep AO/KeH yAapuTbCA 0 CTaslbHOM KOHEK A0 yaapa 0 6eTOHHYI0 NAWUTY Uim non;

d) ecnu MI-KoHTeliHep UMeeT CNOXHYI KOHCTPYKUWMo [18]. [19]. TO. N0 MeHbLUel Mepe, AN NPOBeeHUs
ncnbITaHWA NO NepeyYncieHnsam a) n b) Heo6xoAMMO UCNO/b30BaTh MO OAHOMY AONONHUTENBHOMY MI-KOHTEW-
Hepy.
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PucyHok! — VcnbiTaHue KoHTeliHepa nafieHnem Ha KoHek

6.2.4.3.1 O6wue TpeboBaHMSA

Mocne BCceX NCNbITaHNI Ha NageHne 3anopHbIi BEHTWb He AO/KeH 6bITb NOBPEXAEH N A0MKEH paboTaTb
HOpPMaJsibHO (T. €. OTKPbIBATLCA 1 3aKpbIBaATHCS).

Bce MI-KOHTelHepbl. NOABEPrHYTbIE UCMbITAHUAM Ha NafeHune, 4OMKHbI 6bITb OCMOTPEHbI BU3YaslbHO U
BCE 3aMeYeHHble NOBPeXAeHUs A0/KHbI OblTb 3aperncTpmpoBaHbl. Bce KOHTelHepbl A0/MKHbI 6bITb NOABEP-
FHYTbl UCMbITAHUIO HA FEPMETUYHOCTb COrNacHo 6.2.5, OHW [0/XKHbI 6bITb JONOHUTENBHO NOABEPrHYThI UCTbI-
TaHUAM Ha LMKNNYeCcKyr Harpysky cornacHo nyHkTy 8.5.5 [18]. [19] v Bbigepxatb 3000 UuKNI0B NOBbIWEHUS
JaBneHus, coctaenswowero 5/6 MP[], 6e3 noBpexaeHunii, paspbiBOB 1 yTeuek.

Mocne ycnewHoro 3aBepLIeHNs NCNbITaHUi Ha TepPMEeTUYHOCTb U. eCI HEOBXO0ANMO, UCNbITAHWIA Ha LiUK-
NNYECKyH0 Harpysky, Bce MI-KOHTeliHepbl AO0/KHbI MPONTW rMApaBAMyeckne WCMblITaHua A0 paspylleHus
cornacHo 6.2.4.4.2 1 6.2.4.4.3

6.2.4.3.2 MI-KOHTeWHepbl C BHYTPEHHUM 06 bEMOM CBbiwwe 120 M

MT -KOHTeliHepbl AO/KHbI 6bITb NOABEPTHYThI AABNEHWIO BNI0Th 0 Pa3pyLUeHNs CUCNONb30BaHNEM -
paB/MYECKOro UCMbITaHMUA Ha PaspbiB BHYTPEHHUM AaBfieHVeM. 3aperucTpupoBaHHOe faBfieHne paspbiBa
[O/MKHO NpeBbiWwath 85 % MUHUMabHOTO AaBfeHns paspbiBa 060/104KN, yKasaHHOro B CTaHAapTe, B COOTBe-
TCTBUU C KOTOPbLIM OHA 6blnia N3rotoeneHa. Bce paspbiBbl 4O/KHBI MPOUCXOAUTL B COOTBETCTBMM CO CTaHAap-
TOM, N0 KOTOPOMY 6blfia paccymTaHa KOHCTPYKLMA 060104KN, OAUHAKOBO 4151 BCEX BbINOTHEHHbIXUCMbITAHWIA.

6.2.4.3.3 MI-KOHTeliHepbl C BHYTPEHHUM 06 beMOM A0 120 M/ BK/IKOUNTENBHO

MT -KOHTeHepbl f,OMKHbI GbITb MOABEPrHYTHI faBMEHUI0 BMN/IOTb 4,0 Pa3pyLUeHNUs € UCNob30BaHUEM TNA-
pocTaTtnyeckoro UM NHEBMaTUYECKOro UCMbITaHUA Ha paspbiB BHYTPEHHUM faBneHnemM. 3aperncTpupoBaH-
Hoe faBneHve paspbiBa f0/KHO NpesbliaTth 85 % MUHMMaNbLHOIO faBneHns paspbisa 060/104KM, yKasaHHOTO
B 5.3.2. Bce paspbiBbl A0/HKHbLI MPONCXOAUTL B COOTBETCTBUU C YKa3aHHbIM B 5.3.2. 1 04NHAKOBO AN BCEX
BbIMO/THEHHbIX UCMbITAHWIA.

Bo Bpemsi npoBeAeHUs UcnbiTaHWi HEeO06XoAUMMO obecneynTb Mepbl 6e3onacHoCT ANs nepcoHana. B
4acTHOCTU, BO BPEMS UCMbITAHUSA HA NHEBMATUYECKUIA pa3pbiB HEO6X0AMMO yUNTbIBATb MOTEHLMANBbHYIO 3HEP-
rmio Bbibpoca 60/1bLLIOro KoIMYecTBa ONacHbIX YacTul, B pedy/ibTaTe pa3pbiBa 060/104KN.

6.2.5 WcnbiTaHVe Ha repmMeTUYHOCTb

6.2.5.1 Tpoueaypa NpoBefeHNs NCMbITaHN

M -KOHTeliHep J0/IXEH GbITh 3anpaB/ieH BOAOPOAOM, Fe/IMEM WU X CMECHIO U CCIeA0BATLCS Ha yTeu-
K NPU yCNOBUAX, NPUBELEHHbIX B Tabnuue 1.

n
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Tab6bnuya 1— Ycnosus Temnepartypbl/gaBneHnsa Ana UCnbiTaHWA Ha repMeTUYyHOCTb

Temnepatypa [Jasnexve
MuHumanbHasa paboyas TemnepaTypa HA3
(15*5) ‘C HA3
MakcumanbHasa paboyas Temnepartypa MPJ,

MpumeyvyaHune — MNepes nomelleHNeM KOHTeliHepa B 3aMKHYTYI0 30HY A/19 NPOBEAEHNS UCNbITaHUli Ha repme-
TUYHOCTb N0 6.2.b.2.1 unn 6.2.5.2.2 pekoMeHAyeTCA NPOBEepPUTbL Ha/Myne yTevek ¢ NoMOLL b0 Mbl/IbHOTO pacTeopa um

APYyrnx nogxoasauwmnx cpeacts Ha BO3MOXHbIX MeCTax yTeuKu.

6.2.5.2 Kputepuu npuemku
6.2.5.2.1 MI<KOHTOWHEPbI C BHYTPEHHUM 06bEMOM CBbile 120 mn

O61BbeM yTeuku BOAOPOAA NpY NCMbITaHMM [O/MKEH He NpeBbiwaTh 6 cM3/4 (cTaHAapTHbIe ycnosus 0 °C un
101.325 klMa abcontoTHOro gasnenuns). Ecnm ncnonblyeTcs He ra3oo6pasHblili BOLOPO4, 06BEM YyTEUKN UHOTO
rasa fo/hkeH 6bITb NepecynTaH K yc/i0BUSAM, COOTBETCTBYIOLLMM A8 BOAOPOAA.

6.2.5.2.2 Ml-KOHTeliHepbl C BHYTPEHHUM 06bOMOM 120 M1 M MeHbLUEe

O6beM yTeukn BOAOPOAA NPU UCMbITAHUMN AO/KEH He npeBbiwaTth 3 cM3/y (CTaHfgapTHbIe ycnoBua 0 °Cu
101.325 klNa abconoTHOro AaBneHns). Ecnm ncnonb3yetcs He ra3006pasHblii BOAOPOS, 06bEM YTEUKN UHOTO
rasa fjo/hkeH 6bITb NepecynTaH K yC/i0BUSAM, COOTBETCTBYIOLMM A/15 BOAOPOAA.

6.2.6 VicnblTaHne LMKANYECKOI Harpy3Kkoi n nsmepexue gedopmauynn
6.2.6.1 OO6LWMe nonoxeHns

VcnbiTaHne UMKINMYECKOW HarpysKkoii, CBA3aHHOE C MOr/IOWEeHNEM U BblAeNleHVEM BOAOPOAA, a Takke
nsMepeHne fgedopmaumm 3ieMeHToB MIT-KoHTeliHepa A0/HKHO NPoBOAUTLCA AN MIT-KOHTeMHepoB BCEX TUMOB
C Uenblo AeMOHCTpaLUmnmM Toro, YTo NPOEKTHbIE NpeAe bl NPOYHOCTU He npeBbiwatTcs. Jlloboe cyllecTBeHHOe
M3MEHEeHNe KOHCTPYKLUUM OTHOCUTENbHO HacTosuwero ctaHgapta (cm. 5.3.1.). B COOTBETCTBUM C KOTOPbIM
MTI -KOHTeHep GblN M3rOTOB/IEH (BK/IOYAA NU3MEHEHWA AMaMeTpa, ANNHbI U TOMALWMHbLI CTEHKM 060/104KN, TUNa
mMaTepuasna, Ho He OrpaHMYMBasiCb UMW), CPEACTB yAepXaHUsi TBEPAbIX YacTuL, U CBOWCTB abcopbupyoLiero
BOZ0pPO/ CNiaBa, A0/HKHO CONPOBOXAATHCA NPOBEAEHNEM MOBTOPHOTO UCMbITAHNSA LIMKINYECKOW Harpy3Kkou, a
TakkKe nocnenyrowmM n3MepeHnem geopmanun 31EMEHTOB KOHCTPYKLMU. MI-KOHTeHepbl, OCHaLLEeHHbIEe
CUCTEMOWN OXNTaXAeHUs1 A7 KOHTPONsA MYWIM M3MEHEHMS TemnepaTypbl CUCTEMbI, AO/MKHbI NOABEpraTbCcs
NCNbITAHMIO C YCTAHOB/IEHHOM CUCTEMOW OX1aXAEHUS.

[onxHbl 6bITb NPUHATBLI Mepbl N0 ob6ecneveHnto 6e3onacHOCTU nepcoHana u o6opyaoBaHNsA BO BpeMs
UCMbITAHW B cniyyae paspylueHus Ml -koHTeliHepa unu Belbpoca Bogopoa.

6.2.6.2 McnbiTaTenbHaa yctaHoBKa

Kaxablii MT-koHTeliHep 40/MKeH 6bITb OCHALLEH TEH30METPUYECKUMU AaTUNKAMU A1 06HAPYXEHNS MaK-
cMManbHO gechopmalum, KOTOpYH MCMbITbiIBAaeT 060/104Ka BO BPEMSI LMKIMYECKUX UCMbITaHuidi. B cnyvae
MeTannorMapuaHbIX KOHTEMHEPOB fedopMaLns MOXeT 6biTb HE OJHOPOAHO MO BCeMy KOHTeliHepy. Yucno n
pacnonoxeHne TEH30METPUYECKUX AATUMKOB, HEO6X0AMMOE AN o6ecneyeHns o6HapyXeHUs HanbonbLiei
Aechopmauym, ncnbITyemoi 060/104KONA, fLO/MKHO BbITh ONPeAENEHO HA MHXEHEPHBIX MOAENSX, CO3AaHHbIX Ha
OCHOBAaHWM 3HaHWS KOHCTPYKLMK, BKTHOUAsA BHYTPEHHIOW KOHDUrypaLuuio ureoMeTputo pacnpeseneHust abecop-
6GVpyloLLLero Bogopo cnnaea . 4. Ecnv nHxeHepHble MOAEeN He NO3BO/IAIOT TOUHO ONpeAeMTb TOYKU Mak-
CMManbHOW oXnaemoi gegopmanym, To HE0H6X0AMMOE YMCO AATHNKOB U UX PACMONOXKEHNE [OMKHbI OblTh
onpezeneHsl 3aMNUPUYECKN, MPOBEAEHNEM UCTbITAHWIA ABYX MI-KOHTEMHEPOB. OCHALLEHHbIX GOMbWNAM YuC-
JIOM TEH30MEeTPUYECKMX AATUYMKOB. Ha OCHOBaHUM NOJTYYEHHbIX pe3ybTaToB AasibHelWne NcnbiTaHus MoryT
NPOBOAMUTLCS C UCMNO/Ib30BAHMEM MeHbLUEro 4Yuc/ia TEH30METPUYECKUX [AaTyYMKOB, pa3MelLeHHbIX ANsi
U3MepeHns HanboNbLUNX YPOBHEW HANPSHXKEHWI, NCMbITbIBAEMbIX 060/104KOWA.

Kak MMHUMYM, cnefyeT KOHTPO/IMPOBATb OKPYXXHYI0 AethopmaLvio Ha LMANHAPUYECKO 1 Kynonoobpas-
HbIX YacTax MI-KoHTeliHepoB. AedhopMaLmio 3rnba Ha NAoCKUX YacTsix MI-KOHTeHEPOB 1 47151 TOYEK KOHLLEH-
Tpauuu gedopmanmii (Ha yrnax, pebpax un Topuax), gedopmaLmio B 30HaxX BOKPYT TOUKM KOHUeHTpauuu. s
OLleHkM gedopMaLny B TOUKE KOHLLEHTpaLMM AO/MHKEH NCNO/b30BaTLCA KO3 MLNEHT KOHLEHTPaLUN.

12
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TeH3oMeTpryeckne Aatuvkun AOKHbI ObITh 3alMLLEeHbl OT NOBPEXAeHNS BO BPEMSA NMPOAO/IKUTENbHbIX
UCMbITaHW 1 OT BIUSIHUS OKPYXatoLL el cpefbl, B KOTOPOI OHW NPOBOAATCS, HANPUMEP C MOMOLLbI XUMUYECKM
CTOWiKOI 3NOKCUAHOM CMOnbl. Mepuogunyeckn n. No KpaiHer Mepe, B Ha4ane 1 B KOHLE LIMKINYECKNX UCTIbITaHWi
TeH30MeTpUuYeckne faTumkm 4oMKHbI TpafynpoBaThes Ana obecneyeHns npasuibHoN paboTbl. ECnv okaxeT-
CS. UTO KaKO-TO TeH304aTUMK paboTaeT HENPaBW/IbHO, €ro HEO6XO0ANMO 3aMEHUTb.

[Jedopmauus npu NpoekTHOM npegene HanpsXXeHuii 4omkHa ObiTb onpeaeneHa UHXeHepHbIMK pacye-
Tamy Ha OCHOBaHWUMN KOHCTPYKLMN 060/104KN 1 CBOWCTB Matepuasios Uav aMNUPUYeckn nNpu co3gaHnm BHyTpU
NHeBMaTUYeCKOro WM rMApPaBINYECKOrO AaBfieHUsA, 3KBUBAJIEHTHOrO MpefeibHOMY HanpsXeHutlo A/A
KOHCTPYKLMM 060M0UKN.

[ns MI-KoHTeliHepa, TEH30MeTpuyeckne AaTtUnkn Ha KOTOPOM Ha/IoXeHbl CHapyXu, HO He NMeloT Henoc-
peLCTBEHHOrO KOHTaKTa ¢ 060/104KOM UK 061MLOBKOM, KOHTAKTUPYIOLLLEl C MeTaNIMYeCcKUM rmapuaom 1 raso-
o6pa3HbIM BOAOPOAOM (Hanpumep, Ans rbpOBOSIOKOHHbLIX KOMMNO3ULMOHHBIX 6an110H0B TUnos I, [l v 1V), namn
Ans 060104kKM, KOTOpas 6blna cneunanbHO NOABEPrHyTa NaacTuyeckon gecopmanun (To eCcTb HarapToBke),
Aedhopmauumsa Npu NPOEKTHOM Npeenie HanpshKeHWn ANa KaukAoro fatyvka [o/KHa onpeaensTbea aMnupu-
4yecku 0 MOMeHTa 3anpaBku MI-KOHTeliHepOB BOAOPOAOM.

6.2.6.3 MeTog ncnbitaHua

Lns MI-KoHTeliHepoB, NpeAHa3HavYeHHbIX 4719 TPaHCNOPTUPOBAaHWSA 1 MCNO/b30BaHNSA B O4HOM NOOXe-
HWW. BO/MKHBI 6bITb UCMbITaHbI, MO KpaliHe Mepe, NATb 06pasL0B 3TOro T!Na KOHCTPYKuMn. Ana MI-koHTelHe-
POB. KOTOPbLIE MOTYT UCMO/Ib30BaTbCSA 60M1EeE YEM B OAHOI NPOCTPAHCTBEHHOW OpueHTauun, No KpaHein mepe,
TPY KOHTeliHepa A0/MKHbI ObITb UCNbITaHbl B fBYX B3aVIMHOMEPNEHANKYNAPHbIX NONOXEHNAX C TOPU3OHTASTb-
HbIM 1 BEPTUKA/IbHBIM MOJIOXEHUSAMMN OCK KOHTeliHepa. MI-KOHTelHepbl A40/MKHbI LUKINYECKN 3anpaBnaTbCs
BOZ0POAOM O0T5 % (He 60n1€ee) HOMUHAsIbHOU eMKOCTU 1,0 95 % (He MeHee) HOMUHa/IbHOI eMKOCTU. /15 3anpaB-
KM [lO/XKHO MCNOJIb30BaTbCSA HOMUHA/IbHOE [aB/ieHne, 3HavyeHUs TeMnepartypbl fO/KHbI 6bITb B AnanasoHe
akcnayartauun. MicnbiTaHne AO/MHKHO COCTOAThL NO KpaiiHer mepe 13 106 LMKNoB 1 NPOLO/MKATLCA 40 AOCTMXE-
HUS NpYeMAeMbIX pe3ynbTaToB, onpefeneHHbiX B 6.2.6.4. Ecnn nsmepeHHas gedopmMauus npy nocneposa-
TeNbHbIX LUKnax npesblllaeT NPOeKTHbIA Npeaen HanpshkeHnii unv HabngaeTca naactuyeckan gegopmayms
marepuvana, T0 UCfbiTaHne AO/HKHO 6biTb NPepBaHo.

KakMUHUMYM. 3HaYeHNe N3MePEHNs OT KaXK40ro TEH30MEeTPUYECKOro faTumnka f,0/HKHO perncTpupoBaTh-
CS Ha KaXXOM LuKe B COCTOSHUM MaKkCMMabHO 3anpaBku.

Mocne NATOro NO/IHOrO LUKNa 1 3aTem ¢ MHTepBasiaMu yepes 50 LMKI0oB, Korga KOHTeHepbl 3anpas/ieHbl
He 60nee 4yeM A0 5 % HOMUHANBLHO eMKOCTW, KaXAblii KOHTEHEP [OMKEH NOABEPraTbCA BO3AeNCTBUAM che-
aylowein nocnefoBaTeNbHOCTY BUGPaLMiA B NON0XEHNN, COOTBETCTBYIOLLEM NMPOCTPAHCTBEHHON OpMeHTaLmm
npuv NPoOBeAEHNN LINKINYECKNX UCTIbITAHWIA:

- CuHycoupgansHoe kofiebaHue ¢ KayaHMeM norapugoMMYeckoin YyacToTel B AnanasoHe 7 My—200 My un
06paTHO K nokasatento 7 'y Ha NPOTsHXXeHUN 15 MUH. STOT LMKN [OMKEH NOBTOPATLCA 12 pa3 B TeueHue Tpex
ana kaxgoro MIr-koHTeHepa. KauaHue norapuMmyeckoi 4acToTbl AO/HKHO OCYLLECTBAATLCA CAeAyoLWmnm
o6pasom: ¢ 7 'y 4OMKHO NOAAEPXKMBATLCA MakCMMasibHOe YyCKOPEeHUe 0Ko1o 1gn A0 AOCTMXEHWUS 4acToThbl
18 lu. 3atem amnAnTyga AO/HKHA noagepxuBarbcs Ha yposHe 0.8 MM (pasmax 1.6 MM) U yacToTa O/KHA
noBbILWATHCA [0 [OCTUXKEHUS MAaKCMMasibHOTro yckopeHusa 8gn (npubnusutensHo npu 50 y). 3atem makcu-
MasibHOe YCKOpeHue AN 40/HKHO NoAAepXuBaTbCa A0 AOCTUXEHMS YacToTel 200 Iy,

[ns koHTeliHepoB Maccoli 6onee 100 Kr MOXeT MCNO/b30BaTbCA Takas nocefoBaTelbHOCTb BUGPaL Ui,
KaK anbTepHaTVBa ON1CaHHO Bbllle NOC/eA0BaTeNbHOCTY:

- MpocToe rapmoHnyeckoe konebaHne c BepTukanbHo amnanTygoii 0,8 MM npy MakcMMaibHOM 06LLeM
pa3smaxe 1.6 MMm. HacToTa fOo/MKHA U3MEHATLCSA CO CKOpPOCTbio 1 Mu/MuH B npegenax ot 10 Mu—>55 My, Becb uukn
BO3pacTaHusa YacToTbl M BO3BPAT AO/IKEH NPoA0/HKaTbCs B TeueHme (95 15) MuH.

Ha pucyHke 2 npefcTasfieHbl MMHMMasbHble Tpeb0oBaHNSA K NPOBEAEHMIO LMKa.
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X — nomep uukna.
AHanus nnHeNHoO perpeccuun nokasbiBaeT OTCYTCTBUE YBENUUYEHNS CNEs00 AedopMaynm 3a nocneaHne 50 NocnesoBaTeNbHbIX

uunknos ((f). wabnoH LUTUPOBAHUA NPOAONXKAETCSH A0 TEX MOP. NOKA 3TO YC/IOBUE HE BbIMOSIHEHO.

s — napameTp LUKAWYECKOI Harpy3ku; 6 — 3apsijka: ¢ — paspsagka; d — nocnegHue 50 nocnefoBaTeIbHbIX LUXN0B

PucyHok 2 — Ipadmyeckoe onucaHme MUHUMANbHbLIX TPeGOBaHWI K LKy

6.2.6.4 Kputepuu npmemkm

[na kaxgoro TeH30MeTpPUYeckoro gatynka B TedyeHne 50 nocnefoBaTenbHbIX LMKIOB MakcuMasibHoe
N3MepPEHHOEe 3HaUYeHne HanpsXxeHusa gedopmMalmmn He [o/KHO npesblwath 50 % pacyeTHOro npegena sHave-
HUA fedhopmaLn v He AO/MKHO HabNOAATLCA TEHAEHLUN K yBENMYEHNIO HanpsxeHnsa. Ml -koHTeliHep fon-
XEH CUMTaTbCA HeNpoLUeALWNM UCNbITAHNA U ero KOHCTPYKUMUS A0/KHA OblTk fopaboTaHa, ecnu 4nasa noboro
TEH30MEeTPUYECKOro AaTunka 3HavyeHne gedopmalmmn 3a nocnefosartesibHble LMK/bl NPeBbIWAET 3HaveHue
fedopmaummn ana 060M104KM NPU NPOEKTHOM npefesie HanpsxeHwin unav ecnn o60n04ka WCNbITbiBAET
naacTmyeckyto gedopmaLuio.

[Lna onpegenerHuns oTCyTCTBUSA U3MeHeHUs AechopMaL iy AaHHble 415 KaX40ro TEH30MeTpruyeckoro aat-
umKa ¢ MakcuMasbHbIM 3HaueHnem gedopmaunm 6onblue 50 % gedopmalmn Npu NPOeKTHOM npeesne Hanps-
XEeHWUA [OMKHbI BbITb NPOAHANN3UMPOBaHbI JIMHEWHbLIM PErpecCcroHHbLIM METOA0M HaVMeHbLUNX KBaApaToB C
MCMONb30BaHNEM ypaBHEHUS:

rae a — yrioBoi KoahULMEHT N3MEPEHHOT0 HaNPsHXKEHNS;
X — HOMep uuKna;
Lt'H
X- — Y X, — cpefiHee Y1Co LMKNOB;

Al— uncno nocnegoBaTesibHbIX NPOAHAIN3UPOBaHHbIX LUKNOB (He MeHee 50);
y — n3MepeHHas gecopmauns n

y- —VY y, —cpegHaa gechopmauus.
N

M -kOHTeliHep AOo/KeH nofBepraTbCA LMKINYECKUM WCMbITAHUAM A0 Tex Mop. noka Ass HeKoToporo
nepuoga, Bk/oyaroLlero B ceb6sa He MeHee 50 nocnefoBaTeNbHbIX LUKMI0B, KOIPMULMEHT a He 6yeT MeHbLue
W paBeH HYNI0 719 BCEX TEH30MEeTPUYeCKMX AaTUMKOB, N3MEPAIOLLNX 3HaveHne gechopmaunm 6onblue 50 %
npu NPOEKTHOM npejene HanpsHKeHun. STOT KpUTepuin AO/MKEH BbINOMHATHCA ANA BCEX TEH30METPUYECKUX
JaTumkoB Ha MI-KoHTeliHepe Ansa TOro e nepuojga nocnefoBaTtebHbIX LMKI0B. 3T 50 npoaHanM3npoBaH-
HbIX LMKM0B AO/DKHbI 6bITb NOCAEAHNMUN, DTOMY KPUTEPUIO [O/KHBI COOTBETCTBOBATbL 3HAYEHNSA BCEX TEH30-
MeTpUYeckux gatunkos MI-KoHTeliHepa B paccmaTpuBaeMoM nepuoge nocnefoBartefibHbIX LMkIoB. Kpome
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TOro, Mocsie 3aBepLleHNs UCMbITaHUA Ha LUMK/IMYHOCTb U U3MEPEeHNs HanpshkeHuidn Ha Bcex MI-KoHTeliHepax
[O/KHO ObITb CO3/aHO [laB/ieHne, NocTaB/ieHa 3arnyLlika Ha BbIXOAHOE OTBepCTMe, a KanaH [o/KeH 6biTb
OTKPbIT 1 3aKpbIT, KAK MMHUMYM, ABa pasa. locne yaaneHus 3arnywkm sce MIM-KOHTeiHepbl JO0/KHbI NPOATY
UCMbITAHWS HA FTePMETUYHOCTb Mo 6.2.5. Kak MUHUMYM, oanH MI-KOHTelHep Kax Aol NpoCTPaHCTBEHHOW opu-
eHTauVM foMKeH 6bITb NOABEPTHYT NCNbITAHMIO HA OTHECTONKOCTbL M0 6.2.2 M COOTBETCTBOBATL KpUTEPUAM NpU-
emkn. Hapsgy ¢ atum, Ans MI-kOHTeliHepoB C BHYTPEHHWM 06bemMoM A0 120 mMn BKAYWTENbHO nocrne
3aBEPLUEHNSA UCMbITAHUA HA TePMETUYHOCTb, KaKk MUHUMYM, OAUH MT-KOHTelHep KaxAoi NPoCTPaHCTBEHHOM
opvieHTauun fo/MKeH ObiTb pa3pyLleH 30bITOYHbIM AaB/eHneM. VcnbiTaHna Ha pa3pbiB MOTyT ObITb Kak MHEB-
MaTUYEeCKUMU, TaK U rMapasanyecknmun. 3aperncTpupoBaHHOe 3HayeHne faB/ieHnsa paspbiBa [0/HKHO NPeBbl-
WwaTh MUHUMasIbHOE 3HayeHue faBfneHus paspbiBa 060/104kM, ykasaHHoe B 5.3.2. [lns Bcex ucnblTaHuii
XapakTep pa3pblBOB A0O/IKEH ObiTb TAKMM Xe. Kak 1 n3HavyalbHble pa3pbiBbl, ykazaHHble B 6.3.2. MNMepcoHany
HeobxoAnmo cobnwaartb ycTaHOBMEHHblE MNpasBuna TexHuKM 6esonacHocTu. B vacTHOCTW, BO Bpems
NMHEBMAaTNYECKOro WCMNbITaHUS Ha pa3pbiB NepcoHan AO/HKEH HaxoAWTbCA Ha 6e30MacHOM pacCTOAHUMKU OT
YCTaHOBKM BO n36exaHne pucka paHeHu sl ra3om 1 pasneTarLlmMmncs npu paspbiBe AeTansamMmn KoHTelHepa.

6.2.7 WcnblTaHue Ha ygap 3anopHOro BEHTUNA
6.2.7.1 O6wume TpeboBaHUA

KOHCTpYKUMN MI-KOHTEHEPOB CO CbEMHbBIMW CPEeACTBaAMU 3aLLUThbl 3aMOPHOTO BEHTWUS LOSKHbI NOA-
BepraTbCs UCNbITAHWIO Ha yaap B COOTBETCTBUM C 5.7.5.

6.2.7.2 MNoparotoBka 06pa3LoB

VcnbiTaHuio Ha yaap 3anopHOro BEHTUASA A0/KHbI 6biTb NOABEPrHyThl TpyU MI-KomTeliHepa. [na aToro
UCTbITaHNs BMECTO abGcop6upyioLLero BOAOPOA ChiiaBa MOXeT WCMofb3oBaTbeA 6annact uau o06osovka
MOXET 6bITb MyCTO. Bo Bpems ucnbiTaHns MI-KOHTeliHepbl He f0/XHbI GbITb NOA AaBeHWeM rasa. 115 3Toro
UCTbITaHWs1 CbeMHas 3alliMTa 3anopHOro BEHTUS AO/MKHA 6bITh YGpaHa.

6.2.7.3 MeToabl UCnbiTaHNA

[Nns vcnbiTaHna ncnonb3yeTcsa LWapykK U3 3akasieHHoN cTanu unn o6bekT BO3AENCTBNSA, CHaAOXEHHbIV
TakuMm LWapukom. TBepaocTb Wwapuka no bpuHennio248 ¢ 3. ero AnamMeTp A0/KEH ObITb Takum, 4TO6LI NpKY yaa-
pe 0 3anopHbIl BEHTW/Ib LUAPUK CONprKacancs ¢ NOBEPXHOCTbIO NoA yriom B 90° K NpoA0bHON 0Cu knanaHa un
4YTO6bI MPV 3TOM NIOCKOCTb CONPYKacaHns NPOXoAnsa Yepes aTy Xe 0Cb.

LWapwk nnu yaapHbllii 06beKT BO3AENCTBUS, CHAOXEHHbIV LUapUKOM 13 3aKa/leHHOW CTasnu, Tak Xe Kak v
Kaxablii MIC-KOHTeliHep cnefyeT BblAepXnBaTb He MeHee 4 4 npu MuHyc 40 °C 1 B TeueHue 5 MUH nocne Bblgep-
XWBAHUA OHW [O/MKHbI NoABepraTbCA yAapam cnegyowmnm obpasoM. MI-KOHTeHep AO/KEH 6biTb MPOYHO
3aKpensieH, a yaapHblil Wapuk 4o/mkeH CBO60AHO NajaTh C pacyeTHOW BbICOTbI A5 yaapa 0 60KoBYH NoBep-
XHOCTb 3aMOPHOr0 BEHTW/IA C KMHETUYECKON aHepruei, paccumtaHHoi no Tabnauue 2. Mocne nepsoro ygapa
c6opHas KOHCTPYKLMA 3an0pHOro BeHTuNs n MIr-koHTeliHepa fomkHa 6bITh NOBEpPHYTa Ha 180° ans nposeje-
HWA BTOPOro UCNbITaHNA Ha yaap 60KOBOW MOBEPXHOCTU.

Ta6nuuya 2— TpeboBaHWA K ygapHOMY UCNbITAHNIO LLAPUKOM

Tvin Mr-koHTeliHepa MuHuManbHas aHeprus Ex1
{V * BHyTpeHHWi1 06beM B /P> o*
V10.351 1.02
0.35n1<Vilon 6.80
10N1<VS251 13,50
25n0<V5100n 27,10
100n<V 162,70

a) Hanpumep, npu cBO60AHOM NafeHUn 06bEeKT BO3AEWCTBUA CHAOXEH LWapUKOM 13 3aKasleHHON cTanu.
£ =mga.
roe £ — aHeprus. 0x;
T — Macca yapHoro Liapuka, Kr;
AC— 9,8 M/C2 — rpaBUTaLMOHHAs NOCTOAHHAA 3eMnu:
h — BbIcOTa BEPTUKANLHOTO MafEHUs, M.

6.2.7.4 KpuTepuu npuemkm

Mocne ABYX UCMbITaHWIA Ha yaap KaxAablii 0GBLEKT UCMbITaHNs (CEOPOYHAs KOHCTPYKLMS, COCTosILLas 13
3anopHOro BeHTUs n MI-koHTeliHepa) fO/KEH GblTb OCMOTPEH BU3yasibHO Ha Ha/lnune NoBpexaeHuii u noa-
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BEPrHYT UCNbITAHWIO HA TePMETUYHOCTb CornacHo 6.2.5 B gnanasoHe Temnepatyp 15 °C—30 eC nyfosneTso-
pATb TPe60BaHNAM HACTOSALLLENO MYHKTA.

CoefMHeHUs 3aNOpHOro BEHTUNSA (BXoAHasA pe3bba) A0/MKHbI 0OCTaBaTbCA HEMOBPeXAeHHbIMY (6e3 Tpe-
LLUMH). 3anopHbI BEHTWIb AO/KEH OblITb paboTocnocobHbIM. Pa3pylieHre H6apallka He LO/KHO cuUMTaThes
OCHOBaHUeM [i/151 6PaKkoBKM M0 HECOOTBETCTBUIO TPE6OBAHUAM UCTbITAHUS.

Mpy 06HapyXeHUn Teun uny NoOBpeXAeHUs B pe3yfibTare NCMbITaHUS Ha yaap UCNbITaHWIo A0/KHbI 6bITb
noABeprHyTbl Tp MI-KOHTeliHepa ¢ yCTaHOB/IEHHOl CbeMHON 3alMTol 0TCeYHOro knanaHa. Ecnm atn tpu
MTI-koHTeliHepa yA0BeTBOPSAOT KPUTEPUSM MPUEMKU, TO KOHCTPYKLMS AO/MKHA CHUTATLCA NpUeMaemMoi npu
YCNOBUUN MapPKUPOBKMN KaXA0ro KOHTeliHepa B COOTBETCTBUM C 7.2.3.

6.2.8 VcnblTaHWA Ha BO34ENCTBUE LIUKINYECKN N3MEHSAEMbIX TemMnepaTyp
6.2.8.1 O6wue Tpeb6oBaHUA

McnbiTaHus Ha BO3AEWCTBME LIMKINYECKN U3MEHAEMbIX TeMMNepaTyp NPOBOAATCA TONbKO ANA MI-KOHTe-
HEepOB C BHYTPEHHUM 06beMoM A0 120 M1 BKNHOYUTESbHO.

MpumeyaHune — VcnbiTaHMe NPOBOANUTCS BC/IyYae. €C/IU HE BbINOHSIOTCS LUKIMYECKME UCTLITAHUS MO AaB-
nexuvem (18]. (19). McnbiTaHne NpegHa3HAYEHO A5 OCYLLeCTB/IEHUsS TePMUYECKUX HArpy30Kk Ha MI-KOHTeliMepbl o Bcemy
AuanasoHy TemnepaTyp ux akcnayarauum.

6.2.8.2 MogrotoBka 06pasuoB

Ecnu Mr-koHTeliHepbl npeAHa3HayeHbl A8 TPaHCNOPTUPOBAHUS U CNO/b30BaHNA B OHOW nNpocTpa-
HCTBEHHOI OpMeHTaLMmn, He06X0AMMO UCMbITaTb N0 MEHbLUER Mepe NATb Taknx 06pasLoB. Ecim KOHCTPYKUMA
Ml -KOHTelHepa He UCKYaeT Ucnonb3oBaHne ero 6os1ee 4Yem B OAHOM MOJIOXKEHUU, TO UCMbITAHUIO SO/MKHbI
6bITb NOABEPrHYTHI HO MeHee Tpex MIT-KOHTeliHEePOB BABYX MOMOXEHUAX, NepneHANKYNAPHbLIX APYTKAPYTY; Npy
3TOM ocb MI-KOHTelHepa fo/MKHA GbITb TOPU3OHTA/IBHOW U BEPTUKAILHON. MI-KOHTeliHepbl AO/MKHbI GbITb
MOMHOCTbIO 3an0/IHEHbI BOAOPOAOM. VX HE06X0AMMO MOMECTUTL B NOMELLEHNe C KOHTPONpyemMoi Temnepa-
TYpOii. B KOTOPOM BO3MOXHO WM3MEHUTb TeMMepaTypy OT MWHUMA/IbHOTO [0 MaKCHMas/lbHOrO 3Ha4YeHus 1
Haob0pOoT B TEUEHME 2 u.

6.2.8.3 MeToAbl UcnbiTaHUsA

M -KOHTeHepbl AO/MKHbI 6bITb NOABEPTrHYTHI CEAYIOWNM TEPMUYECKUM LIMKIOBbIM UCMbITAHUAM (CM.
pUCYHOK 3):

a) cnegyet nomecTuTb MI-KOHTENHEpP B KamMepy C perynnpyembiM TeMnepaTypHbIM PEXUMOM 1 YBENN-
ynBaTb TEMMepaTypy BkaMmepe oT HopMasnbHoW 15 °C—30 °CA0 MakcuMasibHOM TemnepaTypbl aKkcnayaTauum
c norpewHocTbo £ 5rC3aly+5 MuH:

b) HeobxoAnMO BblgepxuBaTb MI-KOHTElHEP MpW MakCcUManbHOW TemnepaType akcnayatauuu ¢
NnorpeLwHocTbio £ 5 °C He MeHee 1y;

C) nocne ucnbiTaHus Ha pa3orpes TpebyeTcs OCYLLECTBUTb CHUXEHVE TemnepaTypbl 40 HOPMasIbHOIo
3HaveHns 15 °C—30 °C B TeyeHune 14 = 5 MuH, a nocsie 3Toro NoOHN3NUTbL TeMnepaTtypy 40 MUHM MyMa C norpeLwu-
HOCTbtO * 5 °C3a 14a 5 MuH;

d) HeobxoauMMO BblgepxMBaTb TemrnepaTypy B KamMepe Ha ypoBHe MWHMManbHOW Temnepartypbl C
norpeLwHocTbo * 5 °C He MeHee 1u.

€) B3aBepLleHuM Uunkna TpebyeTcs yBenuumTb TeMnepaTypy 40 HOPManbHOro 3HaveHns 15 °C—30 °C
3a 14+*5MUH;

f) peicTBuMA, onncaHHbIe B NepeyYncneHnsx a)—e), Heobxoarmo noBTopuTb 50 pas.

| — Bpemsa, u; [ —Temnepatypa.’'C
PucyHok 3 — MpUMEpPHbI/ LMK UCNbITAHWUA HA TEPMOCTOMKOCTb
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6.2.8.4 Kputepuu npnemku

Kaxapbln MI-KoHTeliHep fo/mKeH 6biTb NOABEPrHYT UCMbITAHWIO HA FTEPMETUYHOCTb W AO/IKEH COOTBe-
TCTBOBaTb KpuTepusim 6.2.5. Mocne 3aBepLleHns UCNbITaHUSE Ha FepMeTUYHOCTb MO MeHbLUeil Mepe oAuH
MT -KOHTeliHep KaXA0l NPOCTPaHCTBEHHOM OpUeHTaL MmN A0MKEH 6bITb paspyLleH Nog BO34eACTBUEM BHYTPEH-
Hero gaBfieHuns. VicnbiTaHUs Ha paspbiB MOTYT 6bITb BbINOIHEHbI MHEBMATUYECKUM MW TMAPaBANYECKUM BO3-
feiicTBMeM. 3aperucTpupoBaHHOe [JaBfieHne paspbiBa [O/DKHO NpeBbiwaTb MUHUMasIbHOE 3HauveHue
fJaBneHus paspbiBa 060/104KKM, YKasaHHoe B 5.3.2. 1N BCeX UCMbITaHWIi paspbiBbl JO/DKHBI NPONCXOAUTL Tak
Xe. Kak 1 Npu ucnblTaHnax, ykasaHHbiX B 6.3.2. MepcoHany Heob6xoaumo cobntogatb npasuia TeXHUKN 6e3o-
nacHocTu. B yacTHOCTU, BO BpeMS MHEBMATMYECKOIO UCNbITAHUSA Ha Pa3pbiB NepcoHasn Ao/HKEH HAX0ANUTLCS Ha
6e30MacHOM paccTOSHMM OT YCTaHOBKM BO M36exaHune pyucka paHeH s ra3om 1 pasneTtarLMnucs npy paspbise
YacTsAMu 06 beKTa UCNbITaHUS.

6.2.9 OTUeTbl O TUNOBbIX UCMNbITAHUAX

OTyeTbl 0 TUMNOBbLIX UCNBLITAHUSAX, YAOCTOBEPAOLLNE COOTBETCTBME Tpe6OBaHI/IHM CTaHOapTa, AO0J/IKHbI
npenocTaBiIATLCA NO/1b30BaTENAM NO Tpe6OBaHVIIO.

6.3 KOHTpO/IbHbIE UCMNbITAHWS, MPOBEPKN U cepTUMKaLns
6.3.1 O6wWwmo TpeboBaHMSA

WcnbiTaHnst napTuy NPoBOAATCS B COOTBETCTBUM C YCTAHOB/IEHHOW U3roTOBMTENIEM NEPUOANYHOCTLIO B
TeyeHne BCEro BpeEMEHM N3roToBNEHNSA 060pyA0BaHSA € Liefbio obecneyeHns COOTBETCTBMSA NPON3BOACTBEH-
HbIX onepaunii MI-koHTeiHepOB TPe60BaHUAM TEXHUYECKUX YC/TOBUIA U KOHCTPYKTOPCKOI AoKyMeHTauun. Pas-
Mep napTuu onpefenseTcs U3roToBuTesnieM ¢ yueTom o6bema nponssoactsa MI-koHTeliHEPOB U MaTepuana
abcopbupytowero Bogopoa cnaaea, MCNosib3yemMoro npu ee npomssoactee. OgHa naptusa MI-koHTeliHepoB
[O/HKHa BKIOYaTh 060/104KM 1 abcopbupyoLLmnii BoAOpOo cnias 13 0O4HOM NapTum Nx Npon3BoACcTBa B COOTBE-
TCTBUM C HALMOHANBHON CMCTEMOI cTaHAapTU3auumn unmn Tpe6oBaHNAMN KOMMETEHTHbIX OpraHoB.

6.3.2 WcnblTaHWe Ha paspblB

He meHee ogHoro MIr-koHTeliHepa v3 Kax Aol napTuy 4O/MKHO 6bITb UCMbITAHO HA Pa3pbIB NOA AaBEHU-
em. Ecnm MT-koHTeliHep nMeeT BHYTPEeHHU 06beM CBbiLe 120 M. TO CNOCO6bI UCMbITAHNA Ha Pa3pbIB N KPUTE-
pyn NMPUEeMKM J0/MKHbI COOTBETCTBOBATL 5.3.1. coriacHo KoTopoMy 060/104Ka 6bl1a nponssefeHa.

Ecnun MI-koHTeliHep uMeeT BHYTPEHHUII 06beM MeHbLUe nnv paseH 120 M. NCMbITaHWA Ha Pa3pbiB NPOBO-
[ATCA B COOTBETCTBUM € 6.2.3. Bce pa3pbiBbl Npy BCEX UCMbITaHUI AOMKHBI GbITb OAHOTUNHBLIMU. [pY NPoBEAEHNM
ucnblTaHuii He06xoA4MMO cobNoAaTh Npasuia TEXHUKN 6e30nacHoCTW. B yacTHOCTU, BO BpeMsi MHEBMATUYECKOro
UCMbITAHUS HA Pa3pbiB MEPCOHAs AO/MKEH HAXOAUTLCA HA 6€30MacHOM PacCTOSIHUM OT YCTaHOBKM BO n3bexaHue
pricKa paHeHVs BbIpBaBLUMMCS ra3oM U pasneTatoLMncs npy paspbise KpYNnHbIMY NpegmeTaMu.

6.4 TlnaHoBble UCMNbITAHUA N1 OCMOTPbI
6.4.1 TnaHoBble UCNbITaHUA

Mpon3BoauTens NPOBOANT NIAHOBLIE NCMbITAHUS N OCMOTPbI KaXA0W napTun MIr-koHTeliHepoB 1 BeaeT
COOTBETCTBYHLLME 3aMUCK B TeYeHne, kak MMHUMYM. 20 neT. nnn B TeueHne 1.5 cpoka cnyx6bl MI-koHTeliHe-
poB. B kauecTBe 04HOI M3 NpoLeAyp NIAaHOBbIX UCMbITAHWA, KaxXAablh MIT-KOHTeliHep [O/KeH ObiTb NOABEPTHYT
MCNbITaHUIO Ha yTeuky N0 6.2.5 npu Temnepatype 15 °C—30 °CnHA3 nNpmMaTom COOTBETCTBOBATL KPUTEPUAM
npvemku. na Bcex 060M104€eK, NCMOb3yeMblX NPpY NPOu3BOACTBE MI-KOHTEHEPOB. N3roTOBUTEb 4OKYMEH-
TanbHO hbuKcupyeT, 4To 060/104Kka 6blfa M3roToB/EHA, UCMbITaHa U KBanuduUuMposBaHa B COOTBETCTBUN CO
cTaHgapToM. M3rotoButens MI-koHTeliHepa TakXe BbINOMHSAET KOHTPO/b NpU NpMemMke B TOM 06beMe, KOoTo-
pbli HeO6X04MM ANA TOro, YTO6LI 060/104Ka COOTBETCTBOBA/IA YKAa3aHHbIM TPEO6OBaAHUAM.

6.4.2 CepTudmkaTtbl N3roToB/IEHUS

CepTudmkaT U3roToB/ieHNs NoArotaBnnBaeTcs AN Kaxaolh naptum MIM-KOHTeiHepoB 1 COOTBETCTBYET
BCEM TpeboBaHMAM HacTosuLero ctaHaapTta. Mprvmep cocTaBfeHHOro cepTudmkaTa NpuBeAeH B nNpuioxe-
Hun B.

7 MapKupoBKa, Tab/IM4Ku 1 JOKYMeHTaLNS

7.1 HaHeceHMe MapKMpPOBKM

Ha noAroToB/MIEHHO 1 XOPOLLO AOCTYMHOV NOBEPXHOCTW MI-KOHTelHepa f0/MKHA ObITh yKa3aHa creyto-
Lwas MMHUManbHas nHopmauus:

- 0603HayYeHne HacToALLero cTaHjapTa;

- HA3. MMa;
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- HaMmeHOBaHWe N3roToBUTENA:

- [ara U3roToB/ieHNs, MecsL, U rog;

- CepuiiHbIl NN NAEHTUAVKALMOHHbI HOMep N3roTOBUTENSA: 1

- [ara oKOHYaHWsA cpoka CnyX6bl B COOTBETCTBUM C MAKCMMasibHO A0NYCTUMbIM CPOKOM CAYX6bl, Mecs,
nrog,.

B cnyuasx, korga no npuyvHe orpaHnyeHHOCT pa3mMepoB HEBO3MOXHO BK/IOUNTb BCHO BblLLEeyKa3aHHYo
MHOPMaLMI0 B yCTaHOB/IEHHBIN hopMarT, AonyckaeTca UCMOMb30BaTb COKPaLLeHHY0 UHdopmauuo. B aTom
cnyyae Ha MI-KoHTeliHepe 0653aTefIbHO f0/MKHA 6bITb MHhopmauus o HA3, cepuitHoM unn ngeHTMgrKaLoH-
HOM HOMepe U3roToBUTENA, a Takke Aarta OKOHYaHWS Cpoka CnyXobl.

7.2 Tabnnukn
7.2.1 O6wwne TpeboBaHMs

Tabnunukv npeAynpexaarLlero xapakrepa pasmeLatT B COOTBETCTBUM ¢ [5]. Tabnuykv He JO/KHbI MO
CBOE MH(hOpMaTUBHOCTM BCTyNaTh B NPOTUBOPEUME C MApKMPOBKOI Ha 060/10uKe. B ciyyasix, korga no npuun-
HEe OrpaHUYeHHOCTW Pa3MepPOoB HEBO3MOXHO Pa3MeCTUTb BCHO BbilleyKa3aHHYy WH(OopMaLuio Ha Tabuuke,
Takyto MHHOpMaLMIO MOXHO yKasaTb Ha YNakoBKe UM B AOKYMEHTaLNUKW, NpuKiaabiBaemMoil BMecTe ¢ usgenu-
€M. 33 UCK/IIoUYeHUEeM NpeynpexaeHus «CofepXMMoe OrHeonacHo», KOTOpoe 0/KHO BCErfa HaHOCUTLCS Ha
nsgenve.

MpunmeuvyaHne — Moxer HOTpeﬁOBaTbCﬂ Hann4ymne AONONHUTENIbHbIX HaKneek, TakmX Kak VI,CI,eHTVI(hVIKaLI,VIOH—
HbIi HOMEp 1 onncaHne B COOTBETCTBUMW, HaNnpumep, ¢ (28). HoOMepa geTanu UAn MoAesnn U NPoYnX npeaynpeanTenbHbIX
HaAnMcen, MMeLW X OTHOLEeHNE K MeTaniornapuaHoMy Mr-koHTeliHepy.

7.2.2 OnacHoCTU, CBA3aHHbIe C TBepAbIMU MaTepnanamm

M3rotosuTens ykasbiBaeT Ha Ap/iblikax Uy Tabnnykax nHpopmauuio npegynpeautenibHoro xapakrepa,
CBSI3aHHYI0 CNOTEHLMas bHO ONacHOCTbIO MaTepurasnos, cogepxatymxcsa B MIr-koHTeliHepe. Mpegynpexaerns
[OMKHbI BKNOYATb MHhOpMaLumMio 06 OnacHOCTM B3aMMOENCTBUS COAEPXMMOro KOHTeliHepa C BO3A4yXOM,
BOAON UNW 4pYTMK cpedamu.

7.2.3 WHdopmauus, kacarLlancsa CbeMHOW 3alnTbl BOHTUNSA

B cooTBeTCcTBMM C TpeboBaHUAMM 6.2.7.4 Ha Tabmukax AO/MKHbI GbiTb HAHECEHbI crefylolme crosa
«BHUMAHWE: BEHTW/1Ib MOXXET BbITb NMOBPEXXAEH B PE3Y/IbTATE YAAPA. YCTAHOBWUTE 3AWNTY
BEHTUIA HA MECTO. EC/II BEHTW/Ib HE UCTOJIb3YETCA».

7.2.4 HaHeceHue MHopMaLmun, kKacatolerica Temnepartypbl
N3roTtoBuTens yctaHasnusaeT Tabnuuku ¢ npegynpexgeHnem: «<HE HATPEBATbB BbIWE XX °C. HE

MNCIMONb30OBATb OTKPbITOE MAAMA UNN NCTOUHUK OMHA», rae «XX» 0603HavyaeT yCTaHOB/IEHHOE
MakcumasibHOe 3HaueHue TemnepaTypbl 06CAyXNBaHUS.

8 [okymeHTauud, npunaraeMas Kusgenuio

8.1 NHopmMayMoHHbIe NNCTbI MO 6e30NacHOMY O6paLLeHNIo C MaTepranaMmu

WHdopmaunoHHbie nncTbl no 6e3onacHomy obpalieHuto ¢ matepvanamm (MSDS), Takumm Kak ra3oo6-
pasHblii BOLOPOS 1 coAepxalle abcopbmpoBaHHbIi BOAOPOA CNAaBbl, fO/MKHbBI NpunaraTbCs K 40KyMeHTaLum
Ha nocTtasnsiemoe o6opygosaHmne. DTN NCTbI AO/IKHbI COAepx)aTb TpeboBaHNA kobecneyeHmnio 6e30nacHoCTu
M VMHCTPYKLMIO NO o6palleHnto ¢ 060pyaoBaHMEM B Clyyae yTeukn BoA0opoAa W/unu noBpexaeHust cuctemsl
XpaHeHus, pasrepmeTm3anmmn o6opyAoBaHuns, B3anMogeicTersA Npu aTom abcopbumpytoLLero BOAOPOS cnnasa
C BellecTBamu, TakMMu Kak BO3AyX, BoAa, oxnaxgarowas cpefa uT. 4.

8.2 PyKOBO/ACTBO MNoJib30BaTesia UWin pyKoBOACTBO MO 3KCniyatauum
8.2.1 O6wwne TpeboBaHMs

M3roToBUTENb JOSIKEH NPEAYCMOTPETH PYKOBOACTBO A/151 NO/Ib30BaTe sl UV PYKOBOACTBO MO 3KCnya-
Tauuu. PyKOBOACTBO [O/XKHO BK/IKOUYATL MHGOPMALLMIO, ONpeAesieHHyio B pasfene 4 HacTosALLero cTaHaapTa,
kacartolLytocs kayecTBa BOgopoAa, npoLiedyp NepBoii 1 nocneyoLimx 3anpaBok, MHgopmaLuio 06 yTuamsa-
LMW 1 MOBTOPHOM WUCMO/Ib30BaHUN U/UNU Apyrue COOTBETCTBYIOLME OrPaHNYEeHUsi MO UCMO/b30BAHUIO, BK/TIO-
uas npoleaypbl NPOA/eHUs CpoKa CyX6bl 1 ap.

8.2.2 TMMpoueaypbl NepBOi 1 NocneayoLWmx 3anpaBok

8.2.2.1 TpoBepka Nepen NepBOi 1 NocneayWNUMN 3anpaBKamm
M3roToBuTENb AOMKEH ONpPeAenvTL NpoLeaypbl NPOBEPKNU, NPOBOAVMbIE Nepes NepBoi 1 nocneayoLwm-
My 3anpaBkamun MI-koHTeliHepa.
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Mpoueaypbl MPOBEPKU OKHbI BK/THOYATH BCeOs1: NPOBEPKY CpoKa C/yX6bl yCTpoiicTBa (CUcTeMbI), Hanu-
uns Tabnuuek U npeaynpefuTeNbHbIX HaAnucell, UCNPaBHOCTU KOMMOHEHTOB M WX Ha/uuusl, OTCYTCTBUA
noBpeXAeHuii Ha 060104Ke U KanaHoB 1 ap. Jo/MKHbI 6bITb ONpeAeneHbl KpUTEPUU /15 BO3MOXHOCTU 3anpas-
K1 UK NpeKpaLLeHns aKkcnayaTaumm 060104k MIr-koHTeliHepa.

8.2 2.2 TpeboBaHMA K3anpaBke

[Jns ocyliecTBieHUs NepBoit 1 NOCAeayioL X 3anpaBoK 3roTOBUTE b JO/MKEH NPeACTaBUTb Clegyio-
Lyt0 MHhopMaLMio:

- mMpaBuna TEXHWKM 6e30MacHOCTM U BO3MOXHbIE OMACHbIE CUTYaLNV;

- 3HaueHWe HOMUHAJILHO eMKOCTV COrNacHo 4.2;

- MWHUMAasbHBbI U MakcyManbHbIii AnanasoH gaBneHuii (MakcuManbHoe faBrieHue He LO/MKHO NPeBbl-
LaTh 3HaUEHNe HOMUHALHOTO AaB/EHNS 3aNpPaBku);

- MWUHUMAasbHbI 1 MaKcMMarbHbIii Auana3oHbl TeMnepaTyp,

- Apyrue cneunasnbHble yc/oBusi, He06X0AUMbIE A/151 NePBOii N MOC/EAYIOLMX 3anpaBok.

8.2.2.3 O6opyaoBaHue

MN3roToBUTENb AO/MKEH onpenenutb TpeboBaHWA K 060pYyA0BaHWIO, UCMONL3YEMOMY A NepBOi U
nocnepytoLLeil 3anpaBok KOHTEHEPOB.

8.2.2.4 OcmMOTp 1 NPOBEPKM MOCc/e NePBO U NocneaytoLLed 3anpaBokK

M3roToBUTENb AOKEH ONpeAeMTbL npoueaypy NpoBepPKM, MPOBOAMMOV Noc/1e NepBoii U nocneayoLmx
3anpaBok MI-koHTeliHepa. MeToauka fo/XHa BK/IOYaTh NPOBEPKY Teun Bogoposa u3 MIr-koHTelHepa 1 Hanu-
yne MOBPEXAEHHbIX WIN OTCYTCTBYIOLWMX KOMMNOHEHTOB YCTPONCTB CONPSXXEHUs (Hanpumep, noBpexaeHune
pe3b6bl, CalbHUKOB UMW YNIOTHEHWI).
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MpunoxeHune A
(o6sA3aTenbHoe)

NcnbliTaHns, UMUTHpYOLLME YCOBKUSA aKcnayaTaunm

A.l TuwapaBnnMyeckne ucnolTaHua
A.1.1 O6uwasa nHpopmayns

McnbiTaHne npumeHseTtcs Ans o6onovek MI-KOHTeliHepoB. B COCTaB KOTOPbIX BXOASAT €MKOCTU C BO/IOKOHHOM
o60on0ukoit Il v Il TUNOB. VcnbITAHUAM JO/DKHBI 6bITh NOABEPTHYThI ABE 060/104KN B YCMOBUAX, MOAENNPYIOLLNX YCTAHOB-
NIEHHY0 TeOMeTPpUIo, BK/TKOHAsA NOKPbITUE (EC/IM OHO NPUMEHSAETCA), 3NEMEHTbI KPeNNeHUA U NPOKNAaAKN, aTakke PUTUHIN C
YNJIOTHEHUSAMUN TOW Xe opMbl (T. €. KOMbLEeBble YNJOTHATENN), YTO MCNOMbL3YITCA B npouecce akcnayartauyuun. Obe
060104KM NoABEpPraloT NpeABapuTeNbHON NOArOTOBKE B COOTBETCTBUM C A.1.2. B 3aTeM LMKANYECKUM UCMbITAHUAM Npn
yC0BUAX yKkaszaHHbIX B Tabnuue A.1.XoTa npeAgsapuTenbHasa NoAroToBka 1 BO3AeiCcTBIE XUAKOCTER 0CyLecTBASETCA Ha
LMAVHAPUYECKON YacTu Kopnyca, K BO34eliCTBUI0 UCNbITaTeNbHON cpefbl JOMKHA ObITb YCTONUMBA BCA NOBEPXHOCTL KOP-
nyca. B TOM YMC/ie ero 3aKkpyr/ieHHble y4acTkn. B kauecTBe anbTepHaTUBbI JONYCKAeTCA UCMOb30BaHNe 04HON 060/104KN,
npy 3TOM 06a UCNbITAHUA NOTPYXEHNEM B BOAY UMW APYTNe XUAKOCTU NPOBOAATCA COAHON EMKOCTbIO, KakK ykasaHo B Tabnu-
ue A.1. B aTom cnyyae Heob6x0ANMO NPUHATL MepPbI, YTOObLI NPefOTBPaTUTL NEPEKPECTHOE CMELIVBaHNe XNAKOCTEN.

A.1.2 TMpepaBapuTenbHas NOAroTOBKa K UCMbITAHUAM
A.1.2.1 AnnapaTAnsa npeABapuTenbHOW NOATOTOBKM

AnnapaTbl ANs NpeABapuUTENbHOW NOATOTOBKM K UCMbITAHUAM 06ecneynBaloT BO3AeCTBME HA WCMbITATE/NbHbIN
06beKT MasTHUKOM v rpaBueM. Annapar, okasbiBatownii Bo3gelicTBre MasiTHUKOM, COCTONT U3.

a) CTa/IbHOTO BO3AENCTBYIOLWEro CepAeyHrka, umerwero opMy nupamuabl, CTEHKU KOTOPOW NpencTaBAsioT

c060ii paBHOCTOPOHHME TPEYro/IbHUKU, C KBaAPaTHbIM OCHOBAHWEM, BbiCLIAsi TOUKA W Kpas AO/DKHbI UMETb 3aKpyrneHus
paguycom 3 Mm;

£ MasTHWKa, LEHTP yaapa KOTOPOro COBMNafaeT C LLeHTPOM TSHKECTW nupamMuibl, ee paccTosiHMe OT OCW BpaLLeHus
MasTHUKa cocTasnseT 1 M. a obwas Macca MasaTHUKA, NPUBEeAEHHAs K LEeHTPY yaapa, coctasnseT 15 kr;

C) U3MepUTeNbHbIX CPEACTB /15 ONPEAENEHNS TOTO, YTO IHEPIUS MasiTHUKA B MOMEHT yAapa CoCTaB/sIeT HE MeHee
30 H M unv HaxoAWTCst Kak MOXHO 6/1MKe K 3TOMY 3HAYEHUIO;

d) cpepfcTB yAepxaHus 6annoHa a ICXOAHOM MOJIOXEHUN BO BPeMs yaapa.

paBuiiHas yaapHas MallnHa BKoYaeT a cebs:

a) yAapHyl MalluHy, NOCTPOEHHY B COOTBETCTBUM C 0COBGEHHOCTSIMU, NPUBEAEHHBIMU Ha pUCyHKe A.1. a Takke ¢
BO3MOXHOCTbIO PaboTbl BCOOTBETCTBUM C [37]. 32 UCK/TIOUYEHNEM TOTO, YTO 060/104Ka fO/HKHA UMETb TEMNEpPaTypy OKpyXa-
loLLeii cpeapl Npu yaape rpaBuem.

6) rpaBwii, COCTOALLMI U3 anstoBMANIbHOTO AOPOXHOIO rpaBusi, MPOCEsAHHbIN Yepe3 16-MUITMMETPOBOE CUTO, HO
yAepXuBarwLniica 9.5-MMNNMMETPOBbLIM cMTOM. Kaxoe yaapHoe Bo3aelicTBue A0/MKHO cogepxaTb 550 M KanmbpoBaH-
Horo rpasmsa (NpnbansnTenbHo 250—300 kaMHe).

1— BOpOHKa. 2 — ucnbiTyemas o6onoyka: 3 — Bnyck sosgyxa: 4 — Tpy6a 0 50MM: 5 — kopo6 WupuHoit okono 500 Mbl; 6 — DUNLTP

PucyHoKA.1 — MaluuHa gna yaapHoro UCnbiTaHMs € MOMOLLLLIO rpasus
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A.1.2.2 Mpoueaypa NnoAroToBKM
A.1.2.2.1 TloAroToBKa K NOTPYXEHUIO

KBO37eliCTBNIO MaATHMKA U TPaBna Ao/KHA 6bITb NOArOTOB/IEHA Ta YacTb kopnyca, kotopas 6yeT ncnosb3oBaTbCs
Aansa norpyxenus (cm. A.1.3.1). 13060104kn c6pacbiBatloT 4aBneHre 1 NoAroToBKke NoABeEPratT LeHTpasibHY YacTb Kop-
nyca. kotopasi 6ygeT norpyxeHa B XUAKOCTb, B TPEX TOUKAX, PACMO/TOXEHHbIX APYT OT Apyra Ha paccTostHMKM 0Koo 150 mm.
Mocne ygapa MasTHUKOM HEOGXOAMMO NOATOTOBUTL 3TV TOUKM AN HAHECeHNA yaapa rpasnem. Kpome Toro, K eANHUYHOMY
BO3eNCTBMI0 MasTHMKA Ha NOTPY>XEHHYI0 YacTb KOprnyca He06X04MMO MOATOTOBUTb HE TO/IbKO TOUKY HEMOCPEACTBEHHOTO
KOHTaKTa C MasiTHUKOM, HO 1 30HY Ha paccTossHUM 50 MM OT 3TOI TOUKM.

A.1.2.2.2 TMoAarotoBKa K BO34eNCTBUIO pacTBOpPamm XunakocTtei

KBO3gaeiicTBuIO rpaBMemM roToBAT TO/IbKO TeYacTy kopnyca, KoTopble 6yAyT MCMO/b30BATLCA AN UCAbITAHUIA CXNA-
kocTsimu (cm. A.1.3.2). Heo6xoAMMO pa3fenutb BEPXHIO YacTb 060/104KM /19 UCNIbITAHUI C pacTBOpPaMu XUAKOCTel Ha
NATb CeKLMii C HOMUHaNbHbIM AnaMmeTpom 100 MM 1 HAHeCTU Ha HUX MeTKW, Heo6XoA4nMble A4S NOATOTOBKM U BO3AEWCTBUA
pacTBOPOM XMUAKOCTM (CM. PUCYHOK A.2). CeKLMM He [O/DKHbI NepekpbiBaThb APYr Apyra. ECnv npu ncnbiTaHnu Ucnosb3yeT-
cAoaHa 060/104Ka, cnefyeTyb6eanTbCs, Y4TO 3TV CEKL MK He MepekpbIBalOT Te CEKL MK, KOTOPbIe NpeAHas3Ha4YeHbl 418 norpy-
XeHnA. XoTsi 3T0 1 yA06HO Npu NPOBEAEHUN UCTbITAHWUIA, CEKLMU HEe [O/MKHbI ObITb OPUEHTUPOBAHbI BAOb OJHON NNHWK

Mocne Toro Kak n3 6annoHa 6yAeT c6polIeHo gaBneHne, He06X0ANMO NOATOTOBUTL KaXAy U3 NATN OTMEYEHHbIX
CeKUMii Ana McnbiTaHUA a pacTBOPEe XWAKOCTel nyTem BO3AEeNCTBUA Ha 3TW CeKLUWU rpaBvuem B COOTBETCTBUM C PUCYH-
KoM A.2.

J — o6nacTtb BO3AeicTBUA pacTBOpaMu XUAKOCTelW. 2 — 061acTb NOTPYXEHUs (HUXHAA TpeTb)

PucyHok A.2 — PacnonoxeHue unnnHgpa n cxema obnacrei Bosgeincrams

A.1.3 YcnoBusi ucnbiTaHus

A.1.3.1 VcnbiTaHWe Ha NOrpyxXeHne

Ha cooTBeTcTBYylOLWMX 3Tanax ncnbitaHna (cm. Tabnuuy A.1) Heo6x0ANMO PacnonoXnTb 060/104KY FOPU3OHTaNIbHOM
Norpy3nTb €e HWXHIO YacTb, COOTBETCTBYIOLYIO OAHOI TpeTu AnameTpa, B TECTOBbIA pacTBOp, UMUTUPYIOLLMIA coCTaB
KMCNOTHBIX J0XAel/[0POXHOM CONKN, KOTOPbI COCTOUT 3.

- AEeVNOHU3NPOBAHHOI BOAbI.

- x/Jiopufa HaTpus c maccoBoii goneii (2,5 ; 0.1) %;

- Xnopua kanbuusi ¢ maccoBoii gonei (2.5 + 0.1) %;

- CepHOI KNCNoTbl BAOCTATOYHOM KO/IMYeCTBe, 4TO6bI NonyunTb pH =4.0 = 0.2.

[lo norpyxeHust Heo6xo04MMO OTKOPPEKTUPOBATL YPOBEHb PAcTBOPA U 3HaYeHne pH.

TemnepaTypa TeCTOBOro pacTBopa B BaHHOI f0/XHA NOAAEPXMNBATbCA Ha ypoBHe (21 r 5) ‘C. Bo BpeMsi norpyxe-
HUA Heo6XO0ANMO yepXnBaTb HEMOTPYXEHHYIO YacTb 6anioHa B OKpPYXaloLem Bo3gyxe.

A.1.3.2 BosgeiicTBMe pacTBoOpa Xuakocren

Ha cooTBeTCcTByOLWMX 3aTanax ucnbitaHnii (cm. Tabnuyy A.1) He06X04MMO NOABEPIHYTb OTMEYEHHbIE CeKLNn BO3-
[eliCTBUIO OJHUM U3 HUXKENPUBELEHHbIX TECTOBbLIX PACTBOPOB. [IN151 KAXA0M CEKL MM B TEYEHWE BCETO UCMbITAHUSI HEO6X0AMN-
MO MCNO/b30BaTb OAUH M TOT e TeCTOBbI pacTBop:

- BOAHbIV pacTBOP CEPHOW KMUC/I0Tbl C MUHUMA/IbHOM MaccoBoli gonein 19 %;

- BOJHbIli pacTBOP rMApPOKCMAA HATPUSi C MMHUMabHO MaccoBoW fonei 25 %;

- MaccoBas fons meTaHona B 6eH3nHe coctaBnset 30%:

- BOJHbIli pacTBOp HUTpPATa aMMOHUSI C MUHUMAaJIbHOW MaccoBoli goneii 28 %

- BOJHbIli pacTBOpP METUI0BOrO CNMpTa C MAHUMAabHOW MaccoBoW fonei 50 % (T. e. XMAKOCTb 4151 OMbIBAHWA CTe-
Kon).

Bo Bpemsi npoBeAeHMsA UCNbITaHUA He06X04MMO YCTaHOBUTb 060/104Ky, KOTOpas 6bina NoABeprHyTa Bo3eincTBrio
TECTOBOr0 pacTBoOpa, B caMoe BEpPXHee NosioxeHne. Heo6xo4MMOo yCTaHOBUTbL Takxke NPOoKIaAKy U3 CTEKIONIacTmka Ton-
LW MHOW, npMepHOo 0.5 MM 1 agnameTpom 100 MM B KaXAyt0 NOATOTOB/IEHHYIO 06/1acTb. C NOMOLLbIO NUNETKN HaHecTu 5 mMn
TECTOBOr0 pacTBOpe Ha N/oLWaKy U3 CTEK/TOBO/IOKHA, Y6EeANTLCS, UTO BOJIOKHO CMaynBaeTCsl paBHOMEPHO Mo BCell floBep-
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XHOCTU N nponuTbiBaeTcAa no Bceli ero TonwmHe. Co3aatbh AaBneHne B 6ansioHe n yAannTb CTEK/TOBOJTIOKOHHYH NPOKaaKy
nocne TOro, Kak fasneHune B 6annoHe npogepxurtcsa B TedeHne 30 MUH.

A.1.3.3 Lnkn nsmeHeHns gaBneHuns

Ha cooTBeTCTBYOLLMUX 3TAnax UcnbiTaHus (cM. Tabnuuy A. 1) 6annoH Heo6xoAMMO NOABEPrHYTb BO3AENCTBUIO MHEB-
MaTU4ecKoro uan rmapaBanyeckoro gasneHus B gnanasoHe 5% MP/J n MP/l npu KOMHaTHOW 1 60/1ee BbICOKMX Temnepary-
pax. a Takxe B gnanasoHe 5% MP/[ n 60 % MP/[ ana 6onee Hu3kux temnepatyp. CnegyeT yaepxuBaTb MakCMasibHOe
faBrieHne, Kak MUHUMYM. 60 ¢ 1 y6eauTbCs, UTO KaKAblii MOMHbIA LMK 3aHUMaeT He MeHee 66 C.

A.1.3.4 BosgelicTBMe BbICOKMX U HU3KUX TemnepaTtyp

Ha cooTBeTCTBYOLWMX 3Tanax ncnbitTaHus (cm. Tabnvyy A.1) noBepxHocTb 6an10Ha HE06X0ANMO NOABEPrHYTb BO3-
[LeliCTBUIO BbICOKMX M HU3KMX TeMNepaTyp Ha Bo3ayxe. Huskas Temnepartypa He Ao/kHa 6biTb MeHblle MUHyc 35 aC, a
BbICOKas A0/KHA, Kak MMHUMYM, 6blTb PaBHOI MakcMMasnbHOl TemnepaType o06¢cnyxmBanus (65 °C 1 Bbille) Npu nsmepe-
HUWM TemnepaTypbl NOBEPXHOCTU H6annoHa.

A.1.4 Tpouepypa ucnoiTaHna

MoaroToBuTb 6a1/10HbI (MM OANH 6@NNoH) B cOOTBETCTBUM CA.1.2.

BbINONHUTL NOCnefoBaTeIbHOCTh BO3ENCTBMSA TECTOBOWN XNAKOCTbIO, LMKNAMU N3MEHEHNS faBNEeHNA U U3MEHe-
HVA Temnepartyp, kak ykasaHo B Tabnuue A.1. He gonyckaeTcsi NpoMbIBaTh WK BbITUPATb NOBEPXHOCTb GassloHa Mexay
3Tanamu ucnbliTaHui.

Ta6nunuya Al — Ycnoeus u nocnegoBatesibHOCTb UCMbITAHUI

3Tan ucnbitaHusi 6an1o0HoB

Mpoune xugkoctn (30
MWH)

Bo3ayx

250 x cpok cnyx6bl.net

IByX 0fHoro Y1Co LMKIIOB HarpyXeHus
OkpyxatoLian cpega faBMeHMEm Temnepatypa
aNbTepHaTUBHOMO
Bavion 1 Baion 2 6annoHa

- 1 1 TecToBbIl pacTteop - Okpyxatoweli cpeabl
(30 muH)
MorpyxeHne 500 xcpok cnyxo6bl, net  OkpyxatolLei cpespl
Bospgyx 250 xcpok cnyx6bl.ieT  OKpyxatowei cpeapl
TecToBbIi pacTteop — OkpyxatoLein cpegpl
(30 MuH)
Bo3ayx 250 x cpok cnyx6bl.neT Huskaa

Okpyxatolein cpesbl

Bbicokas

Mocne 3aBeplUeHNsa NocneAoBaTeIbHOCTU UCMbITAHW BCe MI-KOHTelHepbl. yyacTByioLMe B HUX. [O/MKHbI GbiTb
paspyLlueHbl BHyTPEHHUM AaBNeHneM B COOTBETCTBUN € 6.2.4.4.2 unn 6.2.4.4.3 N KpUTEPUAMUN NPUEMIIEMOCTU.

A.2 WcnblTaHne Ha NOrpyXXeHne B COMEHY0 BOAY

A.2.1 O6uwas nHopmauus

WcnbiTaHne siBnsetca obas3atenbHbIM Ana MI-KOHTeliHepoB. npefHa3HavYeHHbIX AN paboTbl Nog BoAok. [aHHoe
ncnbiTaHne sSIBNAETCS AONOMHUTENbHbLIM NO OTHOLLIEHWIO K APYIUM UCNbITaHNAM MI-KOoHTeliHepoB.

A.2.2 MoproTosKa

O60/104Ka He fo/MKHA 6bITb OKPALLEHHO, HO A0/KHA OblTb NOATOTOB/EHA CMEeLWanbHO A5 YKa3aHHOTo UCMbITaHKS.
0O60104kHM, CcoAepxallme CTeKN0NIacTMKOBbIe NOKPbLITHA, MOTYT UMETb BTY/IKM, OKpalleHHble KPackoli Un 3alyuLieHHble
0T KOPPO3UKn ApYrumM 06pe3om.

A.2.3 Tepuopg norpyxeHus

[lBe 3aKpbiTbie 060104KM, BHYTPY KOTOPbIX OTCYTCTBYET iaBNeHne, NorpyxarT Ha 1—24 B XOPOLLIO nepemeLlaHHbIi
BOAHbIV pacTBop, cogepxalymnii He meHee 35 r/n xnopuga HaTpusi, Npu TemnepaTtype He MeHee 20 *C. Yepes 24 laBneHune B
6annoHe yBenuumsaloT 1 noagepxunBatoT Ha ypoBHe 5/6 3HaueHna MP [ B TedyeHne He meHee 22 u. Mocne 3Toro gasneHne
cbpacbiBaeTcs.
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A.2.4 Mepwuopg cywku

Mocne nepnoga norpyxeHms 060104ka 4O/MKHA ObITb BbIHYTa 13 pacTBopa x/10puAa HaTpus v NpocyLleHa npu KoM-
HaTHOIi TemnepaType BTeuyeHne, Kak MUHUMYM. 22 4. [laBneHue B 6anioHe yBenM4nBaloT N nogaepxumsatoT Ha ypoBHe 5/6
3HaveHnss MP/[] B TeyeHne He MeHee 22 4. [ocne aToro AasneHne cbpacbiBaeTcs.

A.2.5 ONNTeNbHOCTb UCNbITAHUI N KPUTEPUN MPUEMKHN

Linkn, BKIOYaloLWnii norpyxxeHue v cywky cornacHo A.2.3 n A.2.4. noBTopsitoT 45 pas.

Mo 3aBepLIeHUN UCNbITAHUS OAHA U3 ABYX 060/104€K NOAIEXUT paspyLleHnto NoCcpeaCTBOM BHYTPEHHErO faB/ieHns
COrnacHo 6.2.4.4.2 nnn 6.2.4.4.3. 4tTo COOTBETCTBYET KpUTEPUAM Npremku. [lpyras 0605104ka AOKHA ObITb NOABEPrHYyTa
UCMbITAHNIO LUKINYECKUM BO3[eNCTBUEM OKpyxalolieli cpefbl cornacHo nyHkTy 8.5.5, [19) u BbigepxaTtb 3000 uukios
NoBbIWEHNA AaBNeHnsa A0 3HavyeHuns B S/6 MP/[] 6e3 pa3pbiBa unu yteyek. MNpu npoBeAeHNN UCMbITAHUSA KOHTPOUPYIOTCA 1
3anucbiBalOTCA cnegyoume napaMmeTpsl.

a) Temnepatypa pacTBopa x/iopufa HaTpusi, no kpaliHeit Mmepe oAuH pas B 24 u.

b) TecToBOe AaBneHue.

C) ANWUTENbHOCTb NOTPYXeHns;

d) napameTpsbl, ykazaHHble B6.2.4.4.2 nnun 6.2.4.4.3;

e) napameTpbl, ykazaHHble a (19).
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Mpunoxexne b
(cnpaBoyvHoOe)

CepTtudukar o TMNOBOM og06peHnmn

B HacToOAILLEM NPUIOXEHNN NPUBOANTCS NpUMep hopMbl cepTrdukaTa o TMNOBOM 0A406PEHNUM (AONYCTUMbI UAPYTMe

hopmbl).

CEPTUO®UNKAT O TUMOBOM O4OBPEHWN
BbigaH

(YNoNHOMOYEHHbI opraH, NpoBOAUBLIKNIA OCMOTP)

B cootBeTcTBUN CTOCT P 54114—2010
MeTannornapuaHblii KoHTeiiHep (MI-koHTeliHep)CepTmdmkat Ne..........[aTa.
KoHcTpykuusi MT-koHTeliHepa [OnucaHune cemelicTBa MI-KOHTeliHEPOB (PUCYHOK), KOTOPOE Nosnyunna cepTudukat

COOTBETCTBUSA)

OnucaHve n pacyeTHble KpUTepun Mr-koHTeliHepa
MakcnmanbHO paspelleHHOE AaBAEHNE (MP L) ...t bbb MnNa
MpoekTHbIV Npesen HanpsixeHuii (1,25 MP 1):
HomunHanbHoe gasnexne 3anpasku (H43)
HoMuHanbHasemMKocTbBOAOPOAA:
[MaNa30H PABOUMX TEMMEPATY P .uiicriiiiietiititititi ittt sttt b st e b bbb s bbb e bbb bbbt bbbttt
[VanasoH TEMNEPATYP OBCTIYIKMBAHMA: ...c..rueuirireietrretesietereetsasete st stests e et etestses et tnses e st ees et aeebes e ebesesbser et s besee s eeebes e s enesenes
BKCMAYATALNOHHBIA CPOKCIYIOBILuuiiiiiiiiiiiisieiiiis e
KonuuecTBo, pacnonoxexune, pasmep, nponyckHas cnoco6HOCTb 1 TUN ycTpolicTBa gnacépoca gasnerus (YCO):. .
[aBneHne cpabaTbiBAHNA YCLL (HYXKHOE YKABATD ). .ueuirrirretauestestastrtesasseseeseasessessasessesbessasessesessesseseasesee st asesbesbessssensennas MMa
Temnepatypa cpabaTbiBAHNA Y CLL (HYKHOE YKABATD )l uiiuiieoraerieiueesieieeieeeseeresessee e seesesses e sessesessesnssesse s e s saemssesnennas “C
BoA0OPOA-a6COPOMPYIOLUMIA CTIITAB  .evieeieeeieereiee et
Cpe/fcTBa yaepXuBaHus TBEpAbIX YacTul, (Hy)XHOe ykasaTtb):
BHYTpeHHMe KOMNOHEHTbI (HY)XXHOe yka3aTb).
BHelwHeenoKpbITUE(HYXHOB yKa3aThb): .
CrucTeMaoxNnaxgeHNA (HYXKHOE YKA3ATb) i

OnucaHune n pacyeTHble KpuTepum 060104KKN1)

CTtaHgapT, BCOOTBETCTBUM CKOTOPbLIM NPOEKTUPOBAaCA U u3rotasnusancs Mr-koHTeiHep:..
WcnbiTaTenbHoepaBnexune.P|,:..

HapyxHblii auameTp (HOMUHaNbHbI)O
MUWHUMaNbHAATAPAHTUPOBAHHAATONMLYMHACTEHOK. .eootrieeeeieeenirereseeeeeseseseseeeneseseseesssesenssenenens MM
OCHOBHbIE XapakTepUcTUKn

AnvHa (HoMUMHanbHas)...

HomMmunHanbHas emkocTb(noBOA€).

LI LTt e e o T oT o= oY o = LU U TSRS P

BUA MATEPUAMA M CBOMCTBA. c..euviiiiitisiite ettt sttt b e bbbt h et eb bbb bbb bbb e bbb bbb bbbt
M3roToBUTENb MI-KOHTEHEPA UK €ro NpeAcTaBUTe b

(HaMMeHOBaHMe nagpec M3rotoeuTensa mnu ero I'Ipep'CTaBI/lTeflﬂ)
BCA MHIOPMALMS MOXKET GbITh MOMYUEHA M 3 .ceueueitresens et tevtstaetsssstetesse et eses et st es s st st bbb bbbt e bbb

(HaumeHOBaHMWE U afipec CaHKLMOHNPYIOLETO OpraHa)
HacToswmm nofATBepxAalo CBOe pelleHWe OTHOCMTENIbHO TOro, YTO KOHCTPYKuus MI-KoHTeiiHepa. onucaHHas B

HacTosiwem CepTudukate o Tunosom Ofo6peHnn, COOTBETCTBYET No Bcem napameTtpam MOCT P 54114—2010.
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MpunoxeHune B
(cnpaBo4HOE)

AKT npuemMkum

B HacTosLeM NpUaoXeHnn NpMBOANTCSA Npumep hopmbl akTa NnpuemMkn (AoNyCTUMbI Takke Apyrue hopmbl)
AKT NpuomMkmn

AKT npuemMKn Ne @i MeTannornapuaHbiX KOHTeltHepoB (MI-KoHTeliHep)

.............................. MTF-KOHTeiHepOoB, COCTOALLASA U3............ccceveeee...n.. ObI/TA OCMOTPEHA U MPOBEPEHA B COOTBETCTBUM
cFOCT P 54114—2010.

M3roTOBUTENb M -KOHTEMHEPOB . ....ctitiieciietiiee ettt

JatansrotosBneHus:..
Yucno:

TEXHUYECKNE XAPAKTEPUCTUKN

HomunHanbHas emMKocTb (NnoBOAE): _n
HomMuHanbHas gnuHa (6e3 KpbILwKkn 1 6e3knanaHa): _ MM
WcneiTaTenbHoegaBnexmne: MnNa
HapyXHbIii suameTp (HOMUHANbHBIR)O: _MM
MwuHMManbHoe faBneHvie pa3pbiBa 060/10UKN: MnNa
O6os0uKa CNpoeKTpoBaHa U M3roToB/ieHa B COOTBETCTBIM CO CTAHAAPTOM:

MakcrmanbHo paspelueHHoe gasnexHve. MPA: MnNa
MpoekTHbI NnpegenmanpsxeHnin(1.25MP 1) MMa
HomunHanbHoe gaBnexmne 3anpasku (HO3): MnMa
MuHMManbHas rapaHTVpoBaHHas TO/LWMHA CTEHOK Kopnyca. _ MM
HoMuHanbHbIi06bEM BOJOPOAA: r.
YepTex Ne :

[nanasoH pabounx Temnepartyp. *C
JKcnayaTtauMoHHasTemnepartypa: *C
BuanpefoxpaHUTeNbLHOro ycTpoiicTBa(-B), HOMep, CPOK CNYX6bl:___ NIeT. MecTo:

Mapkuposka2*

faTta

WN3rotosButens

2> lo/mkHa 6bITb yKaszaHa N1M60 AO/MKEH OblTb MPUIOXEH YEpTEX.
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Mpunemo-caatoyHble ucnbiTaHna

3anvcu pesynbTaTtoB UCNbITaHUIA M 0OCMOTPa Kaxaoli napTum Ml -KoHTeliHepoB, Ha KOTOpPbIE pacnpocTpaHseTcs cep-
TuduKaT. NnpefcTaB/ieHbl HUXe3>

McnbiTaHWe Ha paspbiB

Homep napTumn Homep cepun
OTMeTKa «npolen»

WNn «He npowen»

NasneHne paspbiBa. MMNa

MonyuyeHHble pe3ynbTaTbl NPUMEHUMbl ANA MI-KOHTeliHepoB. oT6uMpaeMbix U3 Kaxaol napTun. Bce ocTanbHble
MT-KOHTeliHepbl B NapTUW NofBepranTcsa NCAbITAHUAM Ha repMeTUYHOCTb Npu Temnepartype ‘C. Haxox-
AeHuo nog fasneHnem HA3 v COOTBETCTBYIOT Haf/iexaluM KpUTEpUSM NpUeMKU, yKkasaHHbIM B 6.2.S.2 cTaHpapTa
FOCT P54114—2010

3aBepeHHbIi NPOTOKON U3rOTOBMEHUA N UCNbITAHNA 060104€eK (akT NpUemkmn) NnpunaraeTcs.

HacTosium noATBEPX a0, YTO XapakTepucTukn MIr-koHTeliHepa, ykadaHHble B HACTOSLLLEM akTe NPMeMKN, COoTBe-
TcTBYyeT TpeboBaHmam FOCT P 54114—2010

OT UMeHu:

Jata

Moanuce nHcnektTopa

3| He 3anonHseTcs, ecnu npuiaraeTcst 0T4eT 06 UCMbITAHUSAX.
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MpunoxeHwne I
(cnpaBoyHOe)

CoBMECTUMOCTb MaTtepuanos npu pa60Te C Bogopoaom

1 CoBmecTuMOCTb Npu paboTe ¢ BOJOPOAOM

KOMMNOHEeHTbI, B3anMoeiicTByoLWMe ¢ ra3006pasHbiM BOAOPOOM WM COAEPXKALLMMY BOAOPOS CPEAAMM, A TaKKe
BCe AeTanu, NpUMeHsieMble 418 YNNOTHEHNUS UK CONPSKEHUSI, [OMKHbI GbITb 4OCTATOYHO CTOMKMMMU K XUMUYECKOMY 1
hv3nueckomMy AeiicTBMNIO BOAOPOAA BYC/I0BUSIX IKCMyaTauum.

.2 MeTannbl n meTaninyeckme matepuansl

MaTepuansl, B3aumogeiicTByloLMe ¢ BOLOPOAOM a paboynx yCnoBUAX, MOTYT UMETb NOBbILLIEHHYO BOCAPUAMYUN-
BOCTb K BOJOPOAY, CBA3aHHY0 C KOppO3ueii, HanpyMmep BOAOPOAHOE OXpyNnynMBaHue 1 BOA0pPOAHAas Koppo3us. BogoposaHoe
oxXpynuuBaHue onpefenseTcs kak npouecc, NPUBOAALMIA K YMEHbLIEHWIO BA3KOCTU WM NAACTUYHOCTM MeTanna 3a cueT
NPOHUKaHUA aTOMapHOTro BOAOPOAA.

B knaccuyeckom BuAe BOLOPOAHOE OXPYNyMBaHMe pasfensioT Ha ABa Tuna.

MepBblii TN — BHYTPEHHEE BOAOPOAHOE OXpynuuBaHue HabnAaeTcs, Korga BOAOPOA NMPOHWUKAET B CTPYKTYPY
meTasnna B pesynbTaTe TEXHOMO0rMN 06paboTkn MaTeprana vnepeHacsiwaeT MeTanl BOAOPOAOM.

BTopoit TN — oXpynuuBaHWe BOAOPOAHON Cpefoil — siBisieTcs pesynbTatom abcopbuum Bogoposa TBepabimMu
meTannamu B npolecce padoTbl.

ATOMapHbIi BOAOPOS, PacTBOPEHHbI B MeTansne, B3auMoAeiicTByeT ¢ AedekTamy MeTanna, o6bl4HO Bbi3biBast
NoBbILLIEHNE BOCNPUUMYUMBOCTU K PACPOCTPAHEHWIO TPELLMH W. TaKUM 06pa3oMm, yXyaLlasi Takne OCHOBHble CBOCTBA, Kak
NNACTUYHOCTb U BA3KOCTb. CyLLECTBYIOT Kak BHYTPEHHUEe, TakK W BHelHWe (hakTopbl, KOTOPbie YYacTBYT B BbI3BaHHOM
BOJ0POAOM paspylleHny metansioB. MUKPOCTPYKTYpa MaTtepuana siBNSeTCs OA4HUM M3 BaXKHbIX (hakTOpoB, KOTOPbIE MOTYT
B/IMSITb HA CONPOTUB/IEHNE MaTepuana paspylleHunto. depputHble hasbl B ayCTEHUTHbLIX HEPXABEKOLLUX CTaNSAX MOTYT yCu-
NIMBaTb aHW30TPOMHbIE CBOMCTBA MaTepuanoB. VI3BECTHO, YTO CTOKOCTb K BOAOPOAHOMY OXPYNUMBAHMIO yXyALlaeTcs ¢
NOBbILLEHMEM NPOYHOCTYM ChaBa.

BHellHVe BO3AeiicTBMSA, BANAIOLME HA BOJOPOAHOE paspylleHue, BKIOYalT B cebs faB/ieHne BoA0poaa, Temne-
paTypy. XMMUYECKYH cpefy W CKOpocTb fedhopmauun. BocnpuMMumMBOCTb K BOAOPOAHOMY paspyLleHWto Bo3pacTaeT ¢
noBbIlEeHNEeM JaBneHns Bofopoaa. BnusHue temnepaTypbl He SBNSETCA OfHO3HAYHbIM. HEKoTopble MeTasl bl, Takne Kak
ayCTEHUTHbIE HEPXaBELWME CTanu, UMeKT /IoKabHbIE MakCMMyM BOCMPUMMYMBOCTU K BOJOPOLHOMY paspyLUeHuio B
3aBWCUMOCTM OT TeMnepaTtypbl. HekoTopble ra3oo6pasHbie NpuMecH, HaxoasLecs B ra3o06pasHoOM BOAOpoJe, Takke
B/IMSIIOT Ha BOLOPOAHOE paspylleHne. Bnara, Hanpumep, MOXeT nary6Ho BAUATb HA afloMUHUEBbIE CMaBbl, MOCKObKY
B/lXKHOE OKCMAMPOBaHWeE CO3AaeT CUMbHO NeTyunii BOAOPOS, TOra Kak CHUTAeTCs, YTO B HEKOTOPbIX CTaNsAX Biara nosbl-
LIaeT CTOWKOCTb K BOJOPOAHOMY paspyLleHuto, 06pasys NOBEPXHOCTHbIE NIEHKU, KOTOPbIE BbICTYNAKT Kak KWHETUYECKNIA
6apbep AN BogopoAda. Tak Ha3biBaeMblii 06paTHbIli adhdekT ckopocTn gedopmanmmn 06bI4HO HabgaeTcs B Npucy-
TCTBWM BOAOPOAA; LPYTMMU C/IOBAMU. METAN bl MEHEE BOCMPUMMUYMBLI K BOJOPOLHOMY Pa3pyLUEHW0 NPU BbICOKMUX CKOPOC-
TAX gedopmaunu.

B mMeTannax ¢ 06 beMHO-LEHTPUPOBAHHOW KyBUUYECKOWN KpUCTanInYeckoll CTPYKTypoii peweTkn, Hanpumep B cep-
PUTHBIX CTaNIAX, OXPYNUMBaHNE MOXET Ha6NoAATLCS NPU 3HAYEHNAX TemnepaTyp, 6/IM3KUX K OKpyXxatoLieil cpege. B oTcy-
TCTBME OCTATOUHbIX HANPSXKEHWUI WAW BHELUHEN Harpy3ku BOAOPOAHOE OXPYNYMBAHWE MOXET MPOSBASTHCS B PasHbIX
thopmax, Hanpumep Takux kak B3fgyTue, BHyTPeHHee pacTpeckuBaHue, o6pasoBaHve rMAPUAOB W CHUXEHHAs nnactuy-
HOCTb. Mpy pacTArMBaLWnx HaNnPsKEHNAXUIN KO3 DULUEHTE UHTEHCUBHOCTU HANPSHKEHWIA, NPEBbILLALLEM HEKOTOPbI
onpegenieHHblil Nopor, aToMapHblii BOAOPOA B3avMofeiicTBYeT C MeTaloM, NPMBOASA K 06pasoBaHnio 1 pocTy JOKPUTK-
YeCKMX TPELLVH, BbI3biBAKOLMNX paspyLUeHue.

BopgopogHoe oxpynynBaHue mMoxeT HabMt04aTbCA BO BpeMsi TepMoo6paboTkn Npy NoBbIWEHHbIX TeMnepaTypax v
npu ranbBaHM3aLnm, KOHTAKTe CTEXHOTOTMYECKMMU XUMUKaTaMu, PeakLmsix Koppo3uu, KaToAHON 3aLuTe U npu Ucnosb3o-
BaHUK BOAOPOAA NOJ, BbICOKUM A@B/IEHNEM WAV NPU BbICOKOW TemnepaType.

MHorvne HU3KonernpoBaHHble KOHCTPYKLMOHHbIE CTaNM MOTYT NoABepraTbCs BO3AECTBUIO BOLOPOAA NPU 3HAUEHN-
AX TemnepaTyp A0 200 °C. 370 Heob6paTMasn Aerpagauns MUKPOCTPYKTYpbl CTanu, Bbi3biBaeMas XMMUYECKO peakuuei
Mexay AN hyHANPYIOLWUM BOLOPOAOM 1 YacTulamu kapbuaa B ctanu, koTopas NpuBOAMT K 3apOXAeHWI0, POCTy 1 pac-
NPOCTPaHEHMIO Ny3bIPbKOB MeTaHa BA0/b IpaHuL, 3epeH ¢ 06pa3oBaHemM paspbiBOB.

BojopogHoe oxpynunBaHune HabAaeTcs B Takux MeTannax, kak TuTaH v LMPKOHWiA, 1 sBnsieTcs npoleccom o6pa-
30BaHUA TEPMOAMHAMUNYECKN CTABUNbHbIX M OTHOCUTENBHO XPYNKUX TMAPUAHBIX has B npegenax CTPyKTypsbl.

CBapka B 3alMTHOI Cpefe 1 CBapHbIe LWBbI MeXAy PasHOPOAHbLIMU MaTepManaMmn YacTo BKOUAKT BbICOKOIETMPO-
BaHHble MaTtepuansl. Bo BpeMs ncnonb3oBaHWs Npu 3HauyeHusx Temnepatyp 6onee 250 “C Bogopog auddyHampyeT B
JINHWIO CNNaBNEeHUsi MeXAy BbICOKONIETMPOBAHHbIM CBapHbIM LLUBOM U HeNernpoBaHHbIM/HU3KOIETMPOBaHHbLIM OCHOBHbIM
maTtepvaniom. Mpu ocTbiBaHUM TemnepaTtypa meTtanna nagaeT. MNMoHMKeHHas pacTBOPUMOCTb U ANt y3noHHasa cnoco6-
HOCTb BOAOPOAA pa3pyLlaloT CBAPHOI WOB HapyLleHeM CBA3ENA.
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HekoTopble pekomeHgauuy no ynpasieHno PUCKOM BOAOPOAHOIO OXPYnunBaHUs NpUBEAEHbI HUXE.

BbI60p CbipblX MaTepunanos C HU3KO BOCMPUMMUYMBOCTLIO K BOAOPOAHOMY OXPYNUMBAHWIO NyTEM KOHTPOIS XUMU-
4yeckoro cocTaBa (Hanpumep, NCMO/Ib30BaHNA CTabuIn3aTopoB kKapbuAoB), MUKPOCTPYKTYPbI (HanprMep, UCMO/Ib30BaHNSA
ayCTEHUTHbIX HepXaBeloLnx cTaneil) M MexaHn4ecknx CBOMCTB (HanpuMep, orpaHuyeHns TBEpAOCTH, enaTenbHo Ao 225
no wkane Brkkepca 1 CHATHA 0CTATOYHbIX HANPSHKEHWUI C MOMOLL b0 TepMo06paboTkn). lMpuMeHeHne MeToA0B UCNbITaHWIA,
onucaHHbIX B cTaHfapTe [14] ans Bbi6opa MeTannuMuecknx matepmasnos, CTONKUX K BOAOPOAHOMY OXpynuusBaHuto. B ny6au-
kaumm (31) npvBefeHbl OrpaHMyeHuns Anasa pasnyHbIX TUMOB CTasell B 3aBNCYMOCTM OT AaB/ieHnsa 1 TemnepaTypbl BOAOPO-
fa. JaHHble 0 BOCMPUUMUYMBOCTN KBOLOPOAHOMY OXPYNUMBaHWUIO HEKOTOPbIX PACNPOCTPaHEHHbIX MaTeprasnios NpuBeeHsbl
B (24).

CoefMHeHNs, NolyYyeHHble C NPUMEHEHNEM CBapku B 3alUTHON cpefe, U CBapHble WBbl MeXy pasHOPOAHbIMU
Marepuanamu, KOHTakTUpytoLwme ¢ BOA4OPOLOM, AO/DKHbI NEPUOANYECKU NOABEPraTh y/1bTPa3ByKOBOMY KOHTPO/IO. Takue
cBapHble COefUHEeHWs A0/MKHbI NoABepraTb AOMNOMHUTENbHOW NpoBepke Nocne HeKOHTPOUPYEMbIX OTKOYEHWIA, npu
KOTOPbIX 060pyJOBaHNE NHTEHCUBHO OCTbIBAET.

OrpaHuyeHne ypoBHSA 3Ha4YeHUii npunaraeMbix HanpsXKeHWUid 1 BO3eNCcTBUIA ycTanocTHbIX (DakTopoB.

OnTumusayma B COeMHEHNAX aHoA/kaTo npuaaraemMblX NJ0THOCTEN TOKa, Tak Kak BbICOKME M/IOTHOCTM TOKa NOBbI-
walT HaBOJO0POXMBAHME.

YucTka meTasnsioB a LWeoYHbIX PacTBOPaXxX U B UHIMOGMPOBAHHbIX KNC/TOTHbIX pacTBopax.

Micnonb3oBaHue abpa3uBHbIX YNCTALWMX CPEACTB ANA maTepuanos ¢ TBepaocTbio 40 no wkane C Poksenna wim
BblLLE.

Mo BO3MOXHOCTN KOHTPO/IMPOBATb TEXHO/IOTMYECKME NPOLECChl BYACTM CHUXEHNA PUCKa BOLOPOAHOMO OXpynynsa-
HVA BO Bpems Npou3BO/CTBa.

.3 Monumepsbl, anacTtomepbl U Apyrue HeMeTas/inyeckme matepuansl

BONbLWNHCTBO NOIMMEPOB MOXHO CHATATL NPUTOAHBLIMY A1 TEXHOOTNIA, CBA3aHHbIX CIPUMEHEHNeM ra3oo6pasHo-
rosogopoga. CnegyeT yuntbiBatb TOT hakT, YTO BOAOPOA AN PYHANPYET Yepes maTepuasibl ropa3focusibHee. Yem yepes
meTansbl.

MonutetpadtopatuneH (MTP3 nnn Teflon®)nonutpndTopxnopatnnen<MNT® X3 nnu Kel-F®)aBnawoTca Hanbonee
pacnpocTpaHeHHbIMN MaTepuanamm B TexHonoruax (15). (24). (29).

.4 Tpouune ccblKn

Bonee pa3BepHyTOe onncaHne CBeAeHuiA, CBA3aHHbIX C BOAOPOAHOI KOPPO3nei N MeToA0B ee KOHTPOISA, N3/10XEHbI
B MaTtepuasnax cneymann3npoBaHHbIX OpraHn3aumnii u ux ctaHjapTos:

4.1 MexayHapogHas opraHusauusa no ctaHgapTmsaummn (Www.iso.org)

Cwm. 6ubnuorpadumio (13—(27).

4.2 AMepuKaHCKUIi NHCTUTYT a3pOHaBTUKM N aCTPOHaBTUKM (Www.aiaa.org)

Cm. 6ubnumorpaduio (29).

[.4.3 AMepUKaHCKUI MHCTUTYT HedpTn (Www.apt.org)

Cwm. 6ubnuorpadmio (30)—(31).

4.4 AmepukaHcKoe 06LeCcTBO MO UCMNbITaHUIO MaTepunanos (Www.astm.org)

Cwm. 6ubnmorpaduto (32)—(47).

I.4.5 AMepuKaHCKoe 06l eCTBO NHXEHEePOB-MeXaHUKOB (Www.asme.org)

Cwm. 6ubnuorpadmio (48)—(50).

[.4.6 AMepnkaHckoe 06LLECTBO CBAPLLMKOB (WWW.aws.org)

Cwm. 6ubnuorpadwuto (51).

[.4.7 MexayHapoAHbIii Coto3 paboToparteneii MalNHOCTPOUTENbHOM’ NPOMbILL/IEHHOCTU
(www.asmlinternational.org) n O6WwecTBO NHXeHepPOB aBTOMOGU/IbHOW NPOMBbILLIEHHOCTM (WWW.Sae.org)

Cwm. 6ubnuorpadumio (52)—(54).

I.4.8 HaumoHanbHas accoumaumsa NHXeHepoB-KOPPO3NOHNCTOB (Www.nace.org)

Cwm. 6ubnuorpadumto (55) un (56).
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(1J1S0 2626
(2)1S0 3690

(3) 1SO 6406
(4)1S0 7225
(5)1SO 7539-6

(6) 1SO 7866

|7J1SO 9809-1

(8) ISO 9809-2

(9) 1SO 9809-3
110) ISO 9587
111) ISO 9588

(12) 1SO 10461
[13) ISO 10297:2006
114) 1SO 11114-1

115) ISO 11114-2
J16) ISO 11114-4
117) 1ISO 11623

118) ISO 11119-1
J19) ISO 11119-2

(20) ISO 14246:2001
(21) 1ISO 14687
(22) 1SO 15330

(23) 1SO 15724

(24) ISO/TR 15916
(25) 1SO 16111:2008
(26) 1SO 16528-1
(27) 1SO 17081

(28)
(29) ANSH/AIAA G-095-2004
(30) API RP 934

(31) API RP 941

FOCT P 54114—2010
Bubnunorpadus

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 — Refillable 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 tensite strength less than
1100 MPa

Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part2: 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 alumInlum-altoygascylinders— Periodic inspection and testing
Transportable gas cylinders — Cylindervalves — Specification and type testing

Transportable gas cylinders— Compatibility of cylinder and valve materials with gas
content — Part 1: Metallic materials

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

Transportable 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-IMo 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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[48]
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[56] NACE TM0284
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Standard Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement
Susceptibility) in Copper

Standard Specification for Pre-Treatments of Iron or Steel for Reducing Risk of Hydrogen
Embrittlement

Standard Guide for Post-Coating Treatments of Steel for Reducing the Risk of Hydrogen
Embrittlement

Standard Test Method for Residual Embrittlement in Metallic Coated. Externally Threaded
Articles. Fasteners, and Rod-Inclined Wedge Method

Standard Test Method for Determining a Threshold Stress Intensity Factor for
Environment-Assisted Cracking of Metallic Matenals

Standard Test Method for Chipping Resistance of Coatings

Standard Test Method for Electronic Measurement for Hydrogen Embrittlement from
Cadmium-Electroplating Processes

Standard Test Method for Mechanical Hydrogen Embrittlement Evaluation of Plating
Processes and Service Environments

Standard Test Method for Determination of the Susceptibility of Metallic Materials to
Hydrogen Gas Embrittlement

Standard Test Method for Measurement of Hydrogen Embrittlement Threshold In Steel by the
Incremental Step Loading Technlque

Standard Test Method for Process Control Venfication to Prevent Hydrogen Embrittlement in
Plated or Coated Fasteners

Standard Terminology Relating to Hydrogen Embrittlement Testing

Standard Practice for Slow Strain Rate Testing to Evaluate the Susceptibility of Metallic
Materials to Environmentally Assisted Cracking

Standard Test Method for Determination of Susceptibility of Metals to Embrittlement in
Hydrogen Containing Environments at High Pressure. High Temperature. or Both

Standard Practice for Evaluation of Disbonding of Bimetallic Stainless Alloy/Steel Plate for
Use In High-Pressure. High-Temperature Refinery Hydrogen Service

Standard Practice for Evaluation of Hydrogen Uptake. Permeation, and Transportin Metals
by an Electrochemical Technlque

ASME Boiler and Pressure Vessel Code

Power piping

Process piping

Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic.
Semitic, and Ferritic Steel Weld Metal Produced by Arc Welding

Plating. Brush. Cadmium — Corrosion Protective. Low Hydrogen Embrittlement

Hydrogen Embrittlement Relief (Baking) of Steel Parts

Avoidance of Hydrogen Embrittlement of Steel

Laboratory Teating of Metals for Resistance to Sulfide Stress Cracking and Stress Corrosion
Cracking In H2S Environments

Evaluation of Pipeline and Pressure Vessel Steels for Resistance to Hydrogen-Induced
Cracking
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KnoueBble cioBa: CUCTEMbI XpPAHEHUSI BOAOPOAA, MeTaNIorMapuaHbIi KoHTeliHep. MIT-KoHTeliHep, BOJopog,
rmapug meTanna, 6e3onacHocTb, CTaHAAPThl HAaLUOHaNbHbLIE Poccuiickoil ®epepauun
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