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MNpepgucnosune

1 NOArOTOBJNIEH O6uwecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTbLIO [lepBas WHHOBauuoHHas Mex-
oTpacnesass KomnaHunsa BopopoaHbix TexHonoruit «Pycckuii Bogopoa» (OO0 MNMK BT «Pycckuit Bogopon»)
n degepasibHbIM rocyapCTBEeHHbIM aBTOHOMHbIM O6pa3oBaTesfibHbIM yupexAeHUem BbiCLlero o6pasoBaHus
«Cnoéunpckuii hepepanbHblii yHuBepcutet» (PrAOY BO CoY) Ha ocHOBE COHGCTBEHHOrO nepeBofa Ha PYCcCKUi
A3bIK aHrM0A3bIYHOW BEpPCUU CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHunyeckum KomuteToMm no ctaHgaptusaumm TK 029 «BoaopoaHble TEXHOMOTUN»

3 YTBEPX/AEH W BBEJEH B JENCTBWE Mpukazom defepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHunio 1 metTposiornn ot 28 aekabpsa 2024 r. Ne 2076-cT

4 HacToAwmii cTaHQapT MAEHTUYEH MeXxAyHapoaHomy cTaHaapty MCO 16111:2018 «YcTpoiicTea
ONA  XpaHeHus rasa TpaHcnopTupyemble. Bopgopog, nornowaemsbiii o6patuMmbiM - TMAPUAOM  MeTanna»
(ISO 16111:2018 «Transportable gas storage devices — Hydrogen absorbed in reversible metal hydride»,
IDT).

Mpy npuMeHeHUN HacTosALWero craHgapta PeKOMeHAYeTCA MCNOo/b30BaTb BMECTO CCbIJIOUYHbIX MeXAy-
HapoAHbIX CTaAHAAPTOB COOTBETCTBYIOLME VM HaUMOHa/IbHbIE CTaHA4AaPThl, CBEAEHUA O KOTOPbLIX NPUBEAEHLI B
LONOJSIHUTENbHOM NpunoxeHun OA

5 BSAMEH IOCT P 54114—2010

MpaBuna NpMMeHeHMss HACTOSILLEr0 CTaHgapTa yCTaHOB/IEHbl B cTaTbe 26 defepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTwusauun B Poccuiickoli depepayumn». NHgdopmauus ob ms-
MEHEHUSIX K HaCTOosILeMY CTaHaap Ty Ny6AnKyeTCs B eXerofHoM (N0 COCTOSHUIO Ha 1siHBaps TekKyllero
roga) MHOPMAaLMOHHOM yKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MEHEHWI
M NOMpaBOK — B €XEMECAYHOM MHOPMaLMOHHOM yKazaTesne «HauuoHanbHble CTaHAapThi». B cnydvae
nepecmoTpa (3amMeHbl) UM OTMEHbl HACTOSLLErN0 CTaHjapTa COOTBeTCTBYyLWee yBeAoMeHe GyaeT
ony6/IMKOBAHO B G/MXaiLLEM BbINMYCKE €XeMEeCSYHOro WMH(OPMAaLMOHHOIO yKasaTens «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYyOLWAs MHopMaums, yBeJOMIEHNE 1 TEeKCTbl pasMellalnTCcs TakKke B WH-
dhopMaLMoHHOl cucTeme o6LLEr0 NOMNbL30BaHNA — Ha ohuymasbHOM caliTe defepasbHOro areHTcTBa no
TEXHNUYECKOMY PETrY/IMPOBAHNIO Y METPOSIONMN B CETU MHTEepHeT (WWw.Ist.gov.ru)

© 1S0O, 2018
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2025

HacToawwnidi ctaHAapT He MOXET ObiTb MOJSIHOCTHI WU YACTUYHO BOCTNPOM3BELEH, TUPAXMPOBAH W pac-
npocTpaHeH B kayecTBe oULMaANbHOrO M3faHus 6e3 paspeleHns defepanbHOro areHTCTBa No TeXHWYECKo-
My PerysimpoBaHuio 1 MeTposorim
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BeepneHune

Mo mMepe TOro, Kak Mcrnosb3oBaHMe razoo6pasHoOro BoAoOpoAa NepexoauT U3 XMMUUYECKON NPOMbILL/IEeH-
HOCTV B pas3/inyHble HOBble 06/1aCTM NPUMEHEHNS, Tak1ue Kak TOM/IMBO A/ TOM/IMBHLIX 3/IEMEHTOB W ABUraTe-
neil BHYTPEHHEro cropaHusi, a Takxke Apyrve crneyuasnbHble NPUMEHEHUS BOAOPOAA, HOBbIE 1 YCOBEPLIEHCTBO-
BaHHbIE TEXHOJ/IOTMMN XPaHEHUA CTAHOBATCS BCe 60Jsiee BaXHbIMU. B 04HOI U3 TakMX TEXHOMOIMIA ncnofb3yeTcs
abcopbuus BoAopofda crneuuasbHbIMK chniaBaMu. Takue chjiaBbl MOTYT XPaHWTbCSH W TPAHCNOPTMPOBATLCS
B TBEpPAOM BuAe, a BOAOPOA BMOC/EACTBUAM BbICBOGOXAAETCS M3 HWUX W WUCMOSb3YyeTCs Npu onpefesieHHbIX
TepMOoAMHAMMUYECKUX YCNOBUSIX. HacTosiwuii cTaHgapT onucbiBaeT YCMOBUS 3KCNayaTauuu, KpuTepun npo-
€KTMPOBaHUs, TUMOBbLIE UCMbITAHUS, CEPUIHbIE 1 NNIAHOBLIE UCMbITAHUS A/ NepeABUXHbIX CUCTEM XPaHEHUS
BOAOPOAA Ha OCHOBE rMAPUAOB METasfioB, UMEHYEMbIX MeTannoruapuiHblie KoHTeliHepsl (MI-KOHTelHepbl).
MTF-KOHTeliHepbl MOTYT UCNO/Ib30BaTbCSA B KAUECTBE KapTPUAKEW TOM/IMBHbLIX 3/IEMEHTOB, KOHTEWHepoB ans
XpaHEeHWs1 BOAOPOAHOrO TOM/IMBA, UCTOYHUKOB BbICOKOUYMCTOrO BOAOPOAA, a Takke ANS APYrux uenei.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

MEPEABVXHbLIE YCTPOUCTBA W CUCTEMbI AJ19 XPAHEHWS
BOAOPO/JA HA OCHOBE MMAPUAOB METAJ/I/IOB

Transportable devices and systems for hydrogen storage based on metal hydrides

Jata BBegeHus — 2025—03—01
C NpaBoOM [OCPOYHOI0 NPUMEHEHUS

1 O6n1acTb NPUMEHEHUS

HacTosAwwnii cTaHgapT pacnpocTpaHsieTcsl Ha NepeaBuXHble YCTPONCTBA U CUCTEMbI A1 XpaHEeHUs raso-
o6pa3Horo BoLOpOAa Ha OCHOBE MMAPUA0B MeTaslsloB — MHOTOPA30Bble HaKONUTE ibHble MeTanNornapuaHbie
KOHTeliHepbl (fanee — MI-KOHTeliHepbl) ¢ BHYTPEHHUM 06beMoM He 6onee 150 /1 M MakCMMasibHbIM paspe-
LUeHHbIM gaBneHuem He 6osee 25 MMa, B KOTOPbIX BOAOPOA SIBNSIETCS €AMHCTBEHHOW NepeHoCMMOii cpeaoii,
M ycTaHaBnMBaeT Tpe6oBaHUS K UX KOHCTPYKLMW M NMPOEKTUPOBAHMIO, K MaTepuasiaM, U3roTOBJIEHUIO U 3KCMY-
aTauuu, a TakxKe MeToAbl KOHTPO/A W UCMbITaHWUii MI-KOHTeliHepoB. HacTosIWMiA cTaHaapT He pacnpocTpaHs-
eTcs Ha HakonuTesibHble MI-KOHTeiliHepbl, NpefHa3HauYeHHble A9 UCNONb30BaHUS B KaUecTBe CTalMoHapHbIX
XpaHnauw, TonaneBa Ha 60pPTy TPAHCMOPTHBLIX CPeACcTB, paboTallmnx Ha BoAopoae.

2 HopmaTtuBHbIE CCbI/IKU

B HacToswem cTtaHgapTe MCnosb30BaHbl HOPMATUBHbIE CCbIJIKM Ha cnefylouwune ctaHgapTbl [Ansa gatm-
POBaHHbIX CCbIIOK NMPUMEHSAIOT TOIbKO yKa3aHHOe u3gaHue CCbIJIOYHOro cTaHgapTta, 419 HeAaTUPOBaHHbIX —
nocnegHee nsgaHue (Bknw4yaa Bce U3MeHeHUn)]:

ISO 7225, Gas cylinders — Precautionary labels (Fa3oBbie 6a110HbI. ITUKETKN C NpeaynpeauTebHbIMM
HaANMNCAMM)

ISO 7866, Gas cylinders — Refillable seamless aluminium alloy gas cylinders — Design, construction
and testing (Fa3oBble 6ann0HbI. BeclwoBHble ra3oBble 6asfIoOHbl U3 a/lOMUHUMEBOrO CrnslaBa MHOropasoBOro
MCNoNb30BaHnA. NMpoekTMpoBaHMe, KOHCTPYKLUA U UCNbITAHNS)

ISO 9809-1, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 1. Quenched and tempered steel cylinders with tensile strength less than 1100 MPa (a3oBble
6annoHbl. becwoBHble ra3oBble 6an10HbI MHOTOPa30BOro MCNONb30BaHuA. MNMpoeKkTupoBaHe, KOHCTPYKLUSA ©
ucnblTaHns. Yacte 1. 3akaneHHble 1 OTNYyLWEHHbIE CTas/ibHble 6anoHbl C NpeAesioM NPOYHOCTU MPU pacTsxe-
HUM meHee 1100 MMa.)

ISO 9809-2, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 22 Quenched and tempered steel cylinders with tensile strength greater than or equal to
1100 MPa ([a3oBble 6as/10Hbl. BeclwoBHbIe ra3oBble 6as/I0Hbl MHOTOPa30BOro MCNO/b30BaHusA. NpoekTupo-
BaHWe, KOHCTPYKUMA W ucnbiTaHnsa. YacTb 2. 3akaneHHble M OTNYLW,EeHHble CTallbHble 6ansoHbl C Npeaesom
NMPOYHOCTW NPU pacTsXeHun 6onbwe nam pasHom 1100 MMa.)

ISO 9809-3, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 3: Normalized steel cylinders (Fa3oBble 6an10Hbl. BecwoBHbIE ra3oBble 6as10HbI MHOropaso-
BOr0 Mcnonb3oBaHus. [poekTupoBaHne, KOHCTPYKLMA M ucnbiTaHusa. Yactb 3. Hopmanu3oBaHHble CTaslbHble
6annoHsbl)

ISO 10297:2014, Gas cylinders — Cylinder valves — Specification and type testing (Fa3oBble 6a/1/10HbI.
BeHTnnn 6annioHHble. TEXHUYECKUE XapakTEePUCTUKU U TUNOBbIE UCMbITaHUSA)

M3pgaHune odmymnanbHoe
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ISO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1:
Metallic materials (BannoHbl rasosble. COBMECTUMOCTb MaTepuasioB, U3 KOTOPbIX M3rOTOB/IEHbI GaN/IOHbI 1
KnanaHbl, ¢ cogepXmmbim razom. Yactb 1. MeTannnyeckme matepuansl)

ISO 11114-2, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 2:
Non-metallic materials (bannoHbl razoBbie. COBMECTUMOCTb MaTepranoB, N3 KOTOPbIX N3roTOBMEHbI Gal/IOHbI
M KnanaHbl, C COAEPXMMbIM ra3oM. YacTb 2. HemeTannmueckue matepuarsbl)

ISO 11114-4, Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 4: Test methods for selecting steels resistant to hydrogen embrittlement (bannoHbl rasoBble
nepeHocHble. COBMECTUMOCTb MaTtepuanos, U3 KOTOPbIX U3rOTOBMAEHbl 6anoHbl U KNanaHbl, C COAEPXUMbIM
rasom. Yactbe 4. MeTogbl UCMbITAHUA AN BblGOpa MeTa/l/IMYECKUX MaTepuasnioB, YCTONUYMBBLIX K BOAOPOAHOMY
OXpYynuYnBaHUI)

ISO 11119-1, Gas cylinders — Refillable composite gas cylinders and tubes — Design, construction and
testing — Part 1: Hoop wrapped fibre reinforced composite gas cylinders and tubes up to 450 | (BannoHsl ra-
30Bble. [a30Bble KOMNO3UTHbIe 6anN0oHbl U TPYOGbl MHOFOKPATHOro NpuMeHeHus. MNMpoekTupoBaHne, KOHCTPYK-
uMa 1 MetToabl ucnbiTaHnin. Yacte 1. Fa30Bble KOMMO3UTHbIE Gan/IOHbl U TPYyObl C 060/104KOI M3 BOTOKHMTA MO
UMNMHAPUYECKO YacTu BMECTUMOCTbIO Ao 450 n)

ISO 11119-2:2012, Gas cylinders — Refillable composite gas cylinders and tubes — Design, construction
and testing — Part 2: Fully wrapped fibre reinforced composite gas cylinders and tubes up to 450 |with load-
sharing metal liners (BannoHbl raszoBble. [a30Bble KOMNO3UTHbIE 6asiNOHblI U TPYObl MHOTOKPATHOro NPUMeHe-
HuA. MpoekTupoBaHne, KOHCTPYKUMA U MeToabl UcnbiTaHnin. YacTb 2. Ma30Bble KOMNO3UTHbIE 6aN/OHbl 1 TPy-
Obl C 060/104KO 13 BOMOKHUTA NO BCEl NMOBEPXHOCTM BMECTMMOCTbIO 40 450 N1 C Hecywmm MeTaninyeckmm
neiHepom)

ISO 11119-3, Gas cylinders — Refillable composite gas cylinders and tubes — Design, construction and
testing — Part 3: Fully wrapped fibre reinforced composite gas cylinders and tubes up to 450L with non-load-
sharing metallic or non-metallic liners (BannoHbl rasoBbie. a30Bble KOMNO3UTHbIE GasINIOHblI U TPYObl MHOrO-
KpaTHOro npumeHeHuns. NMpoekTupoBaHue, KOHCTPYKLMA U MeToAbl UcnbliTaHnin. Yactb 3. [a30Bble KOMMO3UT-
Hble 6annoHbl 1 TPYyObl C 060/104YKON U3 BOMOKHMTA MO BCEli NOBEPXHOCTM HE HECyLW,ero MeTasiInyeckoro nam
HeMeTas/l/INYeckoro neliHepa BMecTMMOCTbi0 0 450 n)

ISO 14246, Gas cylinders — Cylinder valves — Manufacturing tests and examinations (BannoHbl raso-
Bble. BeHTMAN ra3osbix 6an110HOB. NMPON3BOACTBEHHbIE UCMBITAHUA U KOHTPO/Ib)

ISO 14687 (all parts), Hydrogen fuel — Product specification (BogopogHoe TonnmMBo. TexHU4Yeckue yc-
NOBUSA Ha NPOAYKT)

ISO 16528-1, Boilers and pressure vessels — Part 1. Performance requirements (KoTnbl 1 cocygbl, pa-
6oTawwme nog gasneHnem. Yacte 1. TpeboBaHua kK paboymm xapakrepucTmkam)

UN Recommendations on the Transport of Dangerous Goods: Model Regulations (PekomeHgaunn OOH
Nno nepeBo3Ke ONacHbIX rpy3oB. TUNOBbIe NpaBuia)

3 TepMuHBbI N onpeaeneHns

B HacToAwem cTaHfapTe NPUMEHEHbI criegylole TEPMUHbI C COOTBETCTBYOLWMUMU OnpeaeneHnsaMu.

MCO n M3K ncnonb3yroT TepMUHOIOrMyeckmne 6asbl AaHHbIX, UCMOMb3yeMble B LeNAX cTaHgapTM3ayum
no cneaywuwum agpecam:

- nnatcopma oHNalH-npocmoTpa MCO: goctynHa no agpecy https://www.iso.org/obp;

- OnekTponeamsa M3K: gocTynHa no agpecy http://www.electropedia.org/.

3.1 abcopbupoBaHHblii (absorbed): MornouweHHbIli 1 yaepXxusaemblii 3a cueT o6pa3oBaHns CBA3YHO-
LMX B3anMoaelicTBuii B 06beMe matepuasia KOMNOHEHT.

3.2 paBneHune paspsbiBa (burst pressure): MakcumanbHoe gaBrieHue, co3gaBaemoe B MI-KOHTelHepe
npy UCMbITAHUU Ha paspylleHune.

3.3 pacueTHbIN Npeaen HanpsxeHunin (design stress limit): O6uwas Harpyska, colgaBaemMas Hanpsxe-
HUAMMK, KOTOpas fonycTuma Ans CTEHOK 060/10YKN.

MpumedyaHne — Bobueii Harpyske yunTbiBalOTCA Kak aB/ieHne rasa, co3gaBaemoro B MI-KoHTeliHepe, Tak 1
Apyrvie HanpshkeHusi, Hanpumep CBA3aHHble C pacluMpeHneM cnsasa, MorsoLaroLero BoAOPOI.

3.4 kapTpugxXx ona tonnmeBHoro anemeHTa (fuel cartridge): MI-koHTelHep, B KOTOPOM XpaHWUTCS BO-
Jopoj, ANs UCNO/Mb30BaHMA B KayecTBe TOMAMBA, MOAABAEeMOro B TOM/IMBHbIA 3/IeMEHT 4yepes3 KpaH(bl),
perynupytownii(e) nogady Tonamea.

2
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3.5 paBneHune nosiHoM nponyckHoit cnoco6HocTu (full flow capacity pressure): NlaBneHue rasa, npu
KOTOPOM yCTPOICTBO cHpoca faBneHns NOMHOCTbI0 OTKPbLITO A4/ o6ecneyeHns MakCMasbHOro noToka rasa.

3.6 cnnaB, abcopbupyrwmnin Bogopog (hydrogen absorbing alloy) MaTtepuan, cnoco6HbIn COegUHATL-
€A ¢ ra3oobpasHbiM BOAOPOLOM C 06paszoBaHMeM 06paTMMOro MeTasl/IMyeckoro ruapuaa.

3.7 BHYTpeHHUIN anemMeHT (internal component): CTpykTypa, matpuuya, matepuan Wam KOHCTPYKLUuMS,
cogepxaliasics BHYTpPU 060/104KM (3a UCKIKOYEHMEM Bogopoda, abcopbupyuiero BoAgopos cnaaesa u rmgpup,
mMeTanna).

MpumeyaHne — BHYTPEHHWE 3NEMEHTbI MOTYT UCMONbL30BATLCS A1 OCYLLECTB/IEHUSI Tennonepeaaym, orpa-
HUYEHNs1 NepeMELLEHMA Tnapuaa MeTasina/abcopbumpyLuero BogOpoa cnaasa wwnm npefgoTepawarb Ype3amMepHoe Hanpsi-
)XEHME Ha CTEeHKM 000/10YKM, Bbl3BaHHOE PacLUMPEHVEM TMapuaa.

3.8 BHyTpeHHUi o6bem (internal volume): BHYTpeHHSASS BMECTUMOCTb 060104KN.

3.9 makcmmanbHoOe paspelweHHoe gasneHune; MPA (maximum developed pressure, MDP): Han6onb-
llee MaHoOMeTpuyeckoe fasfieHne rasa, cosfaBaemoe B MI-KOHTellHepe npu HOMWHaNIbLHOM O6beme BOAO-
poda v paBHOBECUWN NPW HOPMasbHbIX YCNOBUAX PaboTbl UM HOPMAsbHbIX YCNOBUAX 3KCMNyaTaunum, mMakcu-
MasibHOe M3 ABYX NepeyncrieHHbIX.

MpumMevyaHne — TepPMUH «MaKCUMas/IbHO pPaspeLLEHHOe AaB/ieHne» CreuyasbHO NpegHasHaueH Ans MeTal-
NIOTMAPUAHBIX CUCTEM, UYTOObI HE MyTaTh €0 C TEPMUHAMN «MaKkCUMasibHO JonycTuMoe padodee aasneHve (MOAPO)» u
«pabouee faBfeHNe», UCMOMb3yEMbIMU B APYIMX MeXAyHapOoAHbIX cTaHaapTax MCO.

3.10 metannunyeckuin rugpug (metal hydride): Teepablii matepunan, noay4vawumiica nNpu peakuymm BO-
fopoga ¢ abcopbupylowmm BOLOPOL CM/IaBOM.

3.11 meTannorngpuaHbini KoHTelHep; MI-koHTeliHep (metal hydride assembly, MH assembly): Mon-
HOCTbIO YKOMM/IEKTOBAHHAS CUCTEMA XpaHeHus Bogopoga, BkAwuvawwas B cebs kopnyc, ruapug mertanna,
perynatop AaBneHus, 3anopHblii BEHTUb, APYrMe AONOHUTE bHbIe YCTPONCTBA Y BHYTPEHHWE KOMMOHEHTHI.

MpumeyaHne 1— MI-KOHTEHEP COAEPXUT NEPBUYHBIA 3aMOPHBIA KnanaH.
MpumeyaHune 2— KapTpuak ona TON/IMBHOTO 3/1EMEHTA AB/ISETCH PasHOBUAHOCTbIO MIT-KOHTeliHepa.

3.12 HopMmasnbHble ycnoBusa akcnayatauum (normal operating conditions): Anana3oH Takux 3Ha4YeHUi,
Kak gaBneHue, Temnepartypa BHelHel 060n1o4ykm MI-KoHTeliHepa, pacxoga BoAoOpoAa, kayecTBa Bogopoja u
T.4., YKa3aHHbIX 418 BCex onepayuii MCMOMb30BaHNA U HAMOMHEHNS.

3.13 HopManbHble ycnoBus ob6cnyxmBaHma (normal service conditions): Auana3oH 3HayeHuin Ta-
KX napamMeTpoB, Kak faBneHve, Temnepartypa cpefbl, B KOTOPbIX YCTPOWCTBO MOXET Haxo4uTbCA BO Bpems
TPaHCNOPTMPOBAHNS U XPaHEHUS.

3.14 ycTpoiicTBo cbpoca gaBneHus; YCL (pressure relief device, PRD): YcTpoiicTBO, NnpeAHa3HayeH-
Hoe ANs npepoTBpalleHus paspbiBa (paspyweHunsa) MI-koHTeliHepa B cnyvyae M36bITOYHOrO AaB/EHUS WK
BO3JEWNCTBUA NnaMeHu.

MpumeyaHne — YCTPOIACTBO cOpoOca faB/ieHNs MOXET «cpabaTblBaTb OT JaBneHus», TO ecTb GblTb HACTPO-
€HO Ha 3HayeHue JaB/ieHnsl, WM MOXET «cpabaTtbiBaTb OT TEMMEPATypbl», TO €CTb OblTb HACTPOEHO Ha TeMNepaTypHbIi
pexum. YCTponcTBOo cbpoca AasneHns MOXeT ObiTb Kak «cpabaTbiBatlolmM OT AaBMeHNs», Tak U «cpabaTtbiBalowmym ot
TemnepaTypbi».

3.15 knanaH c6poca gaBnenusi; KCA (pressure relief valve, PRV): YcTpoiicTBo, ucnonb3dyemoe Ans
3alinTbl CUCTEMBI OT MOBPEXAEHN Ype3MepHbiM gaBneHnem (KCA).

3.16 HOMMHanNbHbIN 06bem (rated capacity): MakcumanbHOe KOMYECTBO BOLOPOAA, Bblaensiemoe npu
yKa3aHHbIX YC/I0BUAX.

3.17 HoMmUHanbHOe aaBneHue 3anpaBku; HA3 (rated charging pressure, RCP): MakcumasibHoe faB-
NleHne, KOTopoe MOXeT 6biTb CO34aHO0 ANA 3anpaBkn MI-KOHTeliHepa BOAOPOAOM.

MpumevyaHne — HA3 He 0653aTE/NBHO O/MHKHO COOTBETCTBOBATbL N/IATO PABHOBECHOMO AAaB/EHNs abcopoumpy-
tOLLIETO BOZOPOZ, Cri/aBa.

3.18 obpaTtumblii rnapug metanna (reversible metal hydride): MeTannuueckuini rugpua, N8 KOTOPOro
CylecTByeT paBHOBECHOE COCTOsHME MexAy abcopbupylowmm BOAOPOA Cn/jiaBoM, ra3oobpasHbiM BOLOPO-
OOM U MeTaN/IMYeCckuM rMapuaom.

MpumeuvaHne — M3MeHeHVs AaBNEHNS U TeMnepaTypbl CMELLAOT paBHoOBeCKe, obecreunBarollee 06pa3osa-
HVMe UMM pasfoxeHne MeTasl/IMYeckoro rmapuaa Ha cnias, abcopoupyoLLmii BOAOPOA, 1 ra3o06pasHbiii BOAOPOA,
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3.19 paspbiB (rupture): Pa3spyweHune 060/104kM, cnoco6CTBYOLLEE GbICTPOMY U MHTEHCMBHOMY BbICBO-
60X AEHUIO HAKOM/IEHHOI 3HEepruu.

3.20 o6onouka (shell): EmkocTb no6oit hopmbl (LMAMHAPUYECKAs, Npu3maTuyeckas, Kybuuyeckasa wu
Ap.), cogepxaliasa B cebe razoobpasHblii BOAOPOA, METaNIUYECKNI TMAPUL U ApYrMe BHYTPEHHUE 3N1eMEHTHI
MTl-koHTeliHepa.

MprumedaHne — OBOMOYKOA MOXET GbITb ra3oBbIli Ga/IIOH, COCYZ, BbICOKOrO AaBMEHWSI WM pe3epByap Apy-
roro Tvna.

3.21 ypoBeHb HanpshxeHui npu BosgercteBun MP/ (stress level at MDP): CymmapHoe Bo3geiicTeue
BCEX HArpysoK Ha CTeHKY 060/104KWN, BbI3BAHHOE METanNorMapugHbIM MaTepuasioMm Npu HOMUHANIbHOW eMKo-
CTH, ra3oobpasHbiM BOAOPOAOM Mof Bo3geicTBuem MPL 1 gpyrumMmmn mexaHU4yeckUmm Harpyskamu.

3.22 paBrieHne ucnbiTaHuUA (test pressure): N36bITOYHOE AaB/ieHWe, NpY KOTOPOM MPOBOAUTCSA WUCHbI-
TaHne MTI-KoHTeliHepa 1 ero 3/1eMeHTOB Ha NPOYHOCTb U FTEPMETUYHOCTb.

4 YcnoBusa paboTbl N 06CNyXUBaHUSA

4.1 NlaBneHue

4.1.1 MakcumanbHO paspelleHHoe gassieHne (MPL)

3HaveHne MP/ [OMXHO ycTaHaBMMBATbCA U3TOTOBMTESIEM C YYETOM 3HAYEHWn TemnepaTtypbl 1 faBne-
HUa ansa rmgpuga metanna. 3HadeHne MPJ He [O/MKHO npeBbiwatb 6onee yem B 0,8 pasa 3HauyeHue gasne-
HUA ncnoiTaHuda. MP He fo/mxHO npeBbiwaTb 25 Mla.

4.1.2 HomnHanbHoOe gaBneHune 3anpaBku (HA3)

3HaveHne HAO3 [O/MKHO yKasblBaTbCA W3roTOBUTENEM ANA WUCKIYEHUSA BO3MOXHOCTM 3anpasBku npu
OaB/IEHUN, KOTOPOE MOXET NPUBECTU K HANPSHXKEHUAM B CTEHKE 060/104KMN, NMpeBbIWalwWwmnmM AonycKaeMsble.

4.1.3 YpoBeHb HanpsbxeHuin npun MPL

YpoBeHb 3HAUYEHUI HanpsxeHnn npu MP/L Ao/mKeH yKka3blBaTbCs U3rOTOBUTENEM Ha OCHOBAHWWN CBOWMCTB
abcopb6upytouiero Bogopog cnnasa, MP/L BHYTpu MI-kOHTeliHepa 1 APYrnX MexaHu4ecknx Harpysok.

4.2 HoMnHanbHags BMEeCTUMOCTb

3HauYeHMe HOMUHANIbHON BMEeCTUMOCTU MI-KOHTeliHepa [0/IKHO yKa3blBaTbCA W3rOTOBUTE/IEM B €AUHU-
Llax mMacchl BOAOpOAA.

4.3 Anana3oHbl TemMmneparyp

4.3.1 Anana3oH Temnepartyp nNpu akcnayartayuu

3HayYeHs MUHMMAbHON N MakcMManbHOW Temnepartypbl, NP KOTOPbIX MIT-KOHTEHEP MOXeT HopMasb-
HO 3KcnayaTupoBaTbCH U KOTOPbIe yKa3blBaeT U3roTOBUTENb.

4.3.2 Pabouuii gnanas3oH Temnepartyp

3HavyeHMss MUHUMA/IbHOM U MakCcuMasibHOM TeMmnepaTypbl 060/104YKN NPU HOPMasbHbIX paboyunx ycrioBu-
AX LOJIXKHbI COCTaBNATb OT MUHYC 40 °C (MMHUMasIbHOE 3HayeHue) Ao niwc 65 °C (MmakcumMmasnbHOe 3HayeHue).
Ecnn makcumanbHas M MUHMManbHas TemnepaTypbl Koprnyca OT/IMYalTCA OT yKa3aHHbIX, OHW AO0/DKHbI ObiTb
yKasaHbl U3roToBUTE/IEM.

4.4 BnuaHne BHeWHNX DaKTOpoOB

MpeanonaraeTcs, 4To MI-KOHTelHepbl 6yayT noaBepraTbCsi BO3A4ENCTBUIO BHELWHUX DakToOpoB, Hanpu-
Mep BMGPauMM U yaapam, pasHbiM YPOBHSIM BJ/IRXHOCTU UM KOPPO3UW Ha MPOTSHXKEHUM BCEro CpPOKa CNyXObl.
M3roToBUTENb AO/KEH yKa3blBaTb NapameTpbl OKpyXatuieli cpefbl, B KOTOPO MOXET 3KCnayaTupoBaTbCs
Ml -KoHTeliHep.

4.5 Cpok cnyx6bl

Cpok cnyx6bl MI-koHTellHepa [O/MKEH yKa3biBaTbCA M3roTOBUTENEM AN YC/IOBWUIA akcnayaTauum n 06-
CNyXWBaHWs, onpegenieHHbIX B HacTosAwem ctaHgapTe. Cpok cnyx6bl He NMpeBblaeT 3HaYeHne, ykasaHHoe B
cTaHpapTe, B COOTBETCTBUM C KOTOpPbIM Oblfla paspaboTaHa o6onouka (cm. 5.3).
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4.6 KayecTBO BOgopoAaa

KauyecTBo razoobpasHoro Bogopoja, KoTopblii AO/HKEH UCMNONb30BAaTbLCA A5 3anpaBku MI-koHTeliHepa,
[O/MKHO ObITb onpegenieHO u3rotosutenem B cooTeeTcTBUM ¢ NCO 14687 (BCce 4acTu) UM SKBUBASIEHTHLIM
HauMoHaNbHbIM CTaH4APTOM.

Ecnn kavyecTBO BOAOpoOJa cuYMTaeTCs K/AKYEBbIM MapamMeTpoMm, onpefensiowum paboTocnoco6HOCTb
MT -KOHTeliHepa, TO U3roTOBUTE/Ib MOXET BK/IKUYUTbL MHOPMaLMI0 O Ka4ecTBe BOAOPOAA B NacnopT m3genus.

4.7 CneynasnbHble YC/IOBUS aKCMyaTauum n o6CnyxmBaHus

NMo6Gble JoNoNHUTENbHBIE YCMOBUS, KOTOPble HEOOGXOAUMBI AN 6Ge30MacHoi akcnayaTauny, obpalieHms
¥ UCMONb30BaHUsl MI-koHTeliHepa, A0/MKHbI 6bITb YKa3aHbl U3rOTOBUTENEM.

5 Tpeb6oBaHUA K NPOEKTUPOBAHUIO

5.1 O6wue TpeboBaHus

MTI-KOHTelHep AO0/HKEH ObiTb CNPOEKTUPOBAH W M3rOTOBNEH TakMm 006pa3om, 4To6bl NpegoTBpPaTUTb
yTeuky BOAOPOAA WAM BbIHOC YacTuL, MeTas/l/IMYeckoro rugpuaa npy HOpMasibHbIX paboynmx ycnoBuAX 3KcC-
nayatayum.

5.2 Bbi6bop maTepuanos

5.2.1 O6uwwne TpeboBaHuA

2nemMeHTbl MI-KOHTeliHepa [0J/1XHbl OblTb BbINO/IHEHbI W3 MaTepuasioB, obecneymBarLimMx UX pabo-
TOCMOCOGHOCTL B TEYEHME BCEr0 CpOKa 3KcnayaTauuun. DNeMeHTbl, KOTOpble HaxOAATCHA B KOHTaKTe C raso-
06pa3HbIM BOAOPOAOM W/MAW MeTan/IMYEeCKUM TUAPUAOM, AO/KHbI ObiTb B AOCTATOYHOW Mepe CTOWKMMU K
PU3NKO-XMMUYECKOMY BO3AEWCTBMIO HA HWX MPM HOPMasbHbIX YCNOBUAX 3KChayaTtauun Ans noggepxaHus
aKCcnAyaTauMOHHON LEeNoCTHOCTU U FePMEeTUYHOCTM 3alUTHO 060N0YKN.

Ab6copbupyrume Bogopos cnaaBbl W/WaM MeTannormapuaHbie Matepuasbl, KOTOpble Knaccuguuupy-
I0TCA KakK B3pblBYaTble BellecTBa Tuna | B cooTBeTcTBMM € PekomeHgaumammn OOH no nepeBo3ke OMacHbIX
rPY30B, He AO0/KHbI MCNONb30BaTbCA B MI-KOHTeMHepax.

5.2.2 Hapy>XHble MOBEpPXHOCTU

O6onoyka MI-koHTeliHepa, 3anopHbIil knanaH, YC/I v gpyrue ycTpoiicTBa AO/MKHbI OblTb YCTOWYMBbLIMU
K BHEWHUM chbakTopam, onpepesieHHbiM B 4.4, YCTONYMBOCTb K 3TUM YC/IOBUAM MOXeET 6biTb obecnevyeHa 3a
CYeT MCNONb30BaHUA MaTepuasioB, M3HayasbHO YCTOWUYMBbLIX K BO3LENCTBMNIO BHELWHUX (DAKTOPOB, UM NyTEM
HaHECEHNS CTOMKMX MOKPbITUA HA KOMMOHEHTbl. BHeWHAA 3awmTa MoXeT 6bITb 06ecneyeHa 06paboTKol no-
BEPXHOCTMU, pawouwein HeobxoAuUMYK 3aluTy OT KOppo3uu (Hanpumep, MeTannusauus Win aHo4upoBaHue)
UM HaHECEHWEM 3alUTHbIX NOKPbITUI (Hanpumep, OpraHNUYeckMe coeguMHeHUs nan kpacka). Ecnn HapyxHoe
NOKPbITUE ABNAETCHA YaCTb KOHCTPYKUWUM, TO MOKPbITUE [O/MHKHO OblTb OLEHEHO C UCMONb30BaHWeM [fony-
CTUMbIX METOAOB MCMNbITAHWIA, YKa3aHHbIX B NPuUAoXxeHnn B. Bce NOKpbITUA, HAHOCUMble Ha MI-KOHTeliHepbl,
[OJ/DKHbI ObITb TAKMMU, YTOOLI MPOLECC HAHECEHUS HE OKa3blBasl OTPULATENIbHOTO BUAHUSA HA MEXaHW4Yeckue
CBOWCTBa Kopnyca WM XapakTepucTuKn n paboTy ApYyruxX KOMMOHEHTOB. MMOKPbITUSA [O/MKHbI ObiThb Takumu,
4yTo6bl 06/1ErYNTL NIAHOBYID MPOBEPKY B NpoLuecce akcnayaTtauuu, a M3roToBUTENb AO/KEH NpefocTaBuTb
pekoMeHAaunn no o6CNyXMBaHUIO MOKPLITUA BO BPEMS Takux NPOBEPOK ANs ob6ecneyeHuss paboTocnocob-
HocTu MT-koHTeliHepa.

5.2.3 CoBMeCcTMMOCTb

JonxHa 6biTb yYTeHa COBMECTMMOCTb MaTepuasnioB MI-KOHTEHEepPOB C TEXHUYECKUMU XULAKOCTAMU U
TBEpAbIMW BellecTBamu, 0COOGEHHO B OTHOLWEHWM BOAOPOAHOrO OXpynyusaHusa. OnucaHne COBMECTUMOCTHU
mMaTepuanoB ¢ rasamu npepacrtasneHo B NCO 11114-1 n NCO 11114-2. MaTepuanbl, Heobxoaumble gns rep-
METUYHOCTU N 06ecnevYeHnss MPOYHOCTU KOHCTPYKUMU MP-KOHTEelHepa u ero BHYTPEHHMX U BHELWHWX KOMMNO-
HEHTOB, A0/DKHbl 6bITb YCTONYMBbLI K BOLOPOAHOMY OXPYyNnuMBAHWUIO, BbICOKOTEMNEPaTypHOMY BOAOPOAHOMY
BO34ENCTBMIO U peakLOoHHOW CNOCO6HOCTM € cogepXaWwnMncsa B HAX MaTepranaMmu 1 coxXxpaHaTb MPOYHOCTb
B TeueHne cpoka cnyx6bl MI-koHTeliHepa. MeToabl McnbiTaHMA O1A Bblbopa MeTansoB, CTOWKMX K BOAO-
pOLHOMY OXpYNn4YMBaHWIO, CNOCOOHBLIX paboTaTb NOA AaBfieHMeM u ob6ecneymBaTb NPOYHOCTb KOHCTPYKUMU,
onpegeneHol MCO 11114-4. CnepyeT yunuTbiBaTh B/ANAHWE, KOTOPOE MOXET OKa3blBaTb TeMrnepaTtypa Ha BOLO-
pogHOe oxpynyuBaHue.
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CneayeT yuuTbiBaTb BCE XUMUYECKNE COEAMHEHUS, KOTOPble MOryT MPUCYTCTBOBATb B MO/IHOCTbIO 3a-
MOJIHEHHOM, YacCTMYHO 3aMO/IHEHHOM W OMOPOXHEHHOM COCTOSIHUSIX MI-KOHTeliHepa, U UX NOTEeHUMasIbHYO
peakuMOHHY0 CMOCOGHOCTbL C MaTepuasnioM Mr-koHTeliHepa. KomGWHaLMs MCMO/Sb30BaHHbIX MaTepuasioB
MT-KoHTeliHepa Ao/HKHA 06ecneunTb ero NPOeKTHY HaAeXHOCTb U A0/TOBEYHOCTb.

MpumeyaHne — CsefeHus 0 NOABEPXKEHHOCTM BOAOPOAHOMY OXPYNUUMBaHWIO METa/IIOB MPEeACTaB/IeHbl B
ISO/TR 15916. [lononHuTeNbHbIE MaTepuasibl Mo BOAOPOAHOMY OXPYNUMBAHWIO M COBMECTUMOCTM MPUBOASATCA B Npu-
noxeHun A.

5.2.4 Temnepartypa
MaTtepuanbl MI-koHTeliHepa A0/KHbI 06ecneynBaTb ero HOpMasibHY 3KCnayaTauunio BO BCeM gnanaso-
He Temnepartyp, onpegeneHHom B 4.3.1 n 4.3.2.

5.3 MNpoekTupoBaHMe 060/104KN

5.3.1 EMKOCTN 06bemoM 6onee 120 mn

O6onoyka MI-KOHTeNHepOB A0/HKHA NMPOEKTUPOBATHLCHA M NOABEpPratbCs UCNbITAHUAM B COOTBETCTBUU
¢ NCO 7866, NCO 9809-1, NCO 9809-3, NCO 11119-1, NCO 11119-2, NCO 11119-3, uHaye M3roToBUTESb
JOKEeH gokasaTb paboToCNOCOOGHOCTb KOHCTPYKLUMUMN MM 060I0YKK, €C/IN OHU He BXOAAT B BblLWEYNOMAHYTbIe
cTaHgapTbl, B cooTBeTcTBUM ¢ MCO 16528-1. O60s104kM, pazpaboTaHHble U UCMNbITaHHblE B COOTBETCTBUM C
MNCO 9809-1, AO/MKHbI UMETb NpeAen NPOYHOCTM NpWU pacTsxeHun MeHble 950 MMa. O6onoyku, paspabo-
TaHHble W UCMbITaHHble B cooTBeTCcTBMM ¢ MCO 11119-1 nnm NCO 11119-2, ana KOTOPbIX UCMONb3yTCa bGec-
LWOBHbIE CTasibHble naiiHepbl B cooTBeTcTBUMM ¢ MCO 9809-2 nnn NCO 9809-1, AO/DKHbI MMETb npefen npouy-
HOCTM MeHble 950 MMa. O60/104YKN, CNPOEKTMPOBAHHbIE C MPOBEPKOW 3KCMAyaTaLMOHHbIX XapakTepuUcTuK B
cooTtBeTcTBUM ¢ MMCO 16528-1, cuntaroTcsa cocygamMmmn BbICOKOIo AaB/ieHUS.

BMmecTumocTb o6osiouek He fomkHa 6bITb 60nee 150 1, MakcMmanbHOe paspelleHHoe faBfieHne — He
6onee 25 MMa. MakcumasnbHble Npegesnbl HaNpPsHKeHUi, ykasdaHHble B 5.4, a Takke BO3AeCTBME TeMmnepaTtyp
Ha MI-KOHTeliHepbl He [OJ/DKHbI NpeBbillaTbh 3HAYeHUA, NpefnucaHHble cTaHfapTamum Ha pa3paboTky o060-
NnoYyex.

MpumMeyaHne — OKBMBaSIEHTHOE [aBfieHMe rasa, MPUHSATOE B pacyeTax PaBHbIM YPOBHIO HaNPsBKeHUs Mpu
MP[], MOXeT 6bITb UCMO/Ib30BAHO B KAUECTBE PACYETHOIO rMAPAB/INUYECKOTO UCTbITATENTLHOMO AaB/IEHUS A1 onpeaeneHnst
MVUHUMasTbHOW TOMLWMHBI CTEHKM 0GOMOUKM.

5.3.2 EMKOCTN 06bemoM 120 mMn 1 MeHee

KoHCcTpykuma o6onovyek MI-kOHTENHEPOB C BHYTPEHHUM 06beMoOM 120 mMa 1 MeHee f0/XHA NPOEeKTUpPO-
BaTbCA B COOTBETCTBMM C Tpeb6oBaHMAMU Kk 060s104kaM 5.3.1 1 yAOBNETBOPATb C/AEAYOLWUM KPUTEPUAM:

a) pasneHne B MI-KoHTeliHepe He JO/MKHO npeBbiwaTtb 5 MMa npu Temnepatype 55 °C B cocTosiHUM,
korga MTI-KOHTeiiHep 3anpaBfeH BOLOPOAOM A0 HOMWUHA/IbHOTO 06bema;

b) KOHCTpyKuma MTI-KOHTeliHepa f[o/hkHa cooTBeTcTBOBaTb TpeboBaHwsaAM 6.2.3 ¥ BblAepXuBaTb
6e3 HapyleHusa repMeTUYHOCTU UM paspbiBa 060/104KM MakCMManbHOE W3 MepeyucrieHHbIX fanee AaB-
NeHwnii: fgaBfeHue, paBHoe ABYKpaTHOMY gaBneHut B MI-koHTeliHepe npu Temnepatype 55 °C B 3anpas-
NIeHHOM BOJOPOAOM [0 HOMMHa/IbHOro o6bema uan 1,6-kpaTHOMY [faBfIEHWIO NpU MakCcMMasibHON pabo-
yeli TemnepaTtype B 3anpaB/ieHHOM BOAOPOAOM [0 HOMUHasbHOro ob6bema Nmbo pgasneHune, 6onbliee Ha
200 kMa, yem MP/A, npn Temnepartype 55 °C.

5.4 TpoekTHasa NMPOYHOCTb

Mpu npoekTMpoBaHMM 060/104KN AO/KEH YYUTbIBATbLCA Mpegen HanpskeHuwii, B 1,25 pasa npesblwato-
wnii MPA. YueT hakTopoB, BAUAKLWNUX HA YPOBEHb HanpshkeHus npyu MP[, fnosxeH BkAw4YaTb (HO HE OorpaHu-
ynBaTbCa 3TUM) cnegylollee:

- 1,25 x MP/;

- TennoBble HanpsHXeHWs, B TOM YUC/ie pa3Hble Harpysku 13-3a TEPMUYECKOTo pacllvpeHus n cxaTus,

- maccy cogepxumoro MI-koHTeliHepa B /1l060M U3 €0 BO3MOXHbIX COCTOSIHUIA;

- yAapHble n BUGpaLMoHHbIE Harpysku;

- MakcumalbHble Hanps)XXeHua C y4eTOM pacliMpeHus cniasa, abcopbupylowero Bogopos;

- Opyrne MexaHu4yeckne Harpysku.

[na npoBepku TOro, YTO NpefesibHble HanpsXXeHus 0605104k MI-KOHTelHepa He npeBblWwalT yCTaHOB-
NEeHHbIX 3HayeHunii, 060s104Ka AOMKHA 6bITb MOABEPrHYTa UCNbITAHUIO LUKAWYECKOW Harpyskoi BOAOPOAOM C
N3MepeHneM HanpsXeHuid, onucaHHblX B 6.2.6.

6
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MprmevyaHune — lpoLecc NOMIOWEHNUsS 1 NOCNEeAyOWEro BbigeneHnst Bogopoaa 13 abcop6upyoLLero Bogo-
pOZ, CNaBa BbI3bIBAET €M0 PACLUMPEHME U CXaThe. STO MOXET NPUBOAUTL K 6OMbLIMM HAMPSHKEHWSIM B YacTULaX Criiasa,
BbI3bIBAIOLLMM €70 paspyLUeHue C pasfe/ieHremM Ha Mesikue YacTuubl. 3TO siBNeHVe HasblBaeTcs Aekpunutaupeli. Mocne
HECKOJIbKUX LMK/IOB 3anpaBku/paspsiaki CpeaHuid pasmMep YacTul, MOXET 3HAUMTEIbHO YMEHbLUMThCS. Jedopmauym B
cTeHkax MI-KoHTeliHepa MOryT pas3BMBaTbCS B pe3y/bTare paclumMpeHust abcopbupyoLLEro BOAOPO, CryiaBa BO BPeMsi -
[PVPOBaHVS 1 3MEHEHWI B KOHCDUIypaLyy 3a CUET AEKPUNMUTALIMK HA NMPOTSHKEHU BCETO CpoKa Cyx6bl MI-koHTeliHepa.
3HAYEHVE PACLUMPEHMS/CKATUS MOXET 3HAUUTENIbHO W3MEHSITLCS B 3aBMCMMOCTM OT MCMO/Mb3yEMOro abcopbupyoLLero
BOAOPOZ Cr/iaBa.

5.5 3awmnTta OoT NOBbLIWEHHOIO AaB/1IeHNA U NJlaMeHUn

5.5.1 O6wue TpeboBaHUA

Ml -KOHTeHep AO/MKeH OblTb 3awWuMUeH O4HUM WM HecKonbkuMu YCJ, camopaspylwakuierocs Ttuna,
Hanpumep TepMUYECKM akTUBMPYyEeMbIMU yCTpoicTBamu cbpoca gaBreHus, paspbiBHbIMM Memb6paHamu, gna-
hparmamm unm ycTtponcteamMm MHOropasoBOro AeiNCTBWUSA, HANpUMep MOBTOPHO-TEPMEeTU3NPYEMBIMU MPYXUH-
HbiMn YC[,. Ml -KOHTelHep n N60iA AONOMHUTENbHbIN KOMMOOHEHT (Hanpumep, W30MSAUMOHHbLIA WA 3aWunT-
Hbli MaTepwasn) AO/HKHbI COBMECTHO NoABepraTbCsA WCMNbITAHUIO HA OTHECTOWKOCTb MO MEeTOAMKe, ONMCaHHOM
B 6.2.2. YC/[, no/mKHO cooTBeTCTBOBaTh TpeboBaHuam 5.5.2, 5.5.3 n gono/iHUTENbHbIM TPe60BaHUAM YMNOTHO-
MOYEHHOro rocyapCTBEHHOro opraHa fno TEXHNYECKOMY PerympoBaHuio.

[Ons Ml-koHTeliHepa C BHYTPEHHUM 06beMom 120 mMA UM MeHee MOryT GbiTb MCMNOJIb30BaHbl U gpyrue
cpeAcTBa 3alinTbl OT NPeBbIWEHNS AaBNEHUSA, HanpMMep BbINYCK Yepes3 yCTPOWCTBO, BCTPOEHHOe B 060/104-
Ky. MI-KOHTelHepbl C afnbTepHaTUBHbLIMUK cpefcTBaMu cbpoca faB/ieHns JO/KHbI YA0BNETBOPATb KpUTEPUAM
npreMkn no pesynbTataM UCMbITAHUSA Ha OFTHECTOMKOCTb, ONpeAesieHHbIM B 6.2.2.

MoBTOpHO repMmeTusmpyemblii YCJ[, He pekomeHAayeTcs Ans npuMeHeHnss ¢ MI-koHTeilHepamu ¢ KOMMo-
3UTHBIMU WX anloMUHUEBBIMKU 060n04Ykammn. 418 aTux MI-KOHTEeNHePOB M3roTOBUTE b JO/KEH MCNONb30BaThb
APYroin Tun 3awmTbl OT N36bITOYHOTO AABMAEHUA U NNaMEHMN.

5.5.2 laBneHune cpabaTbiBaHUA yCTpoicTBa cbpoca gaBrieHus

[JaBneHne cpabaTbiBaHWs ycTpolicTBa cbpoca faB/ieHUss LO/DKHO yKa3biBaTbCA W3roTOBUTE/IEM U Npe-
BblwaTte MPA, HO meHee uem B 1,25 pasa. MNpu 3TOM 3HauvyeHue fasrieHUsa cpabaTtbiBaHua YC/L Hukorga He
JO/KHO MNpeBblWaTb 3HavYeHWe daBfieHMs WUcnbiTaHUA 0605104kM. Ona knanaHoB cbpoca JaBneHus Takke
JOJ/DKHO YKasblBaTbCsA MaKkCyMasibHOEe 3HayeHue faBfieHus cpabaTbiBaHWs ycTpolicTeBa cbpoca fasfieHus, u
OHO TaKXe He [O0/DKHO MpeBbllaTb 3HaYeHne faB/ieHna UCMbITaHUsA 06010UKN.

5.5.3 TemnepaTtypa cpabaTtbiBaHUs yCTpocTBa cbpoca faBneHns

3HayeHne Temnepatypbl, Npu KOTOpoOl cpabaTtbiBaeT YCJ, A0/HKHO yKasbiBaTbCsA W3roTOBUTE/IEM WU
COOTBETCTBOBaTb PaBHOBECHOMY 3HauYeHWi0 gaBneHus B MI-KoHTellHepe nn6o 6biITb MeHblwe, yem MP[, B
1,25 pa3a. Hu B koem cnydyae 3HauyeHue TemnepaTypbl cpabaTbiBaHUs TepMoakTusmpyemoro YCJ, He AOJ/KHO
co3flaBaTb 3KBMBA/IEHTHOE faBfieHne BHYTpuU MI-KOHTeliHepa, npesbillalllee gassieHne ucnolTaHus o06o0-
nouykn. 3HavyeHVe HOMUHANbHOrO AasBneHua cpabaTbiBaHMA ycTpoicTBa cbpoca faBfieHUs [LO/KHO ObiTb
60nblle MakCcMMalbHO pas3pelleHHOro AaBfeHWsA Npu BCeX TemnepaTtypax, MeHbLWUX WAW PaBHbIX Makcu-
ManbHON paboyein Temnepatype natoc 10 °C (MakcumasnbHOe gaBfieHMEe U3 BCEX BapuaHTOB). Hu npu Kakmx
ob6cToATENbCTBAX 3HAYeHWe TemnepaTypbl cpabatbiBaHna YC/U He f0/MKHO ObiTb HMXE MakcumManbHON pabo-
yeli Temnepartypbl.

B cooTBeTcTBMU C onpegeneHnem MPJ] paBHOBeCHOe AaBfieHne f0/HKHO 6biTb MeHbwe MP[ B 1,25 pasa
B cooTBeTcTBUM ¢ 4.1.1 un 5.4. Kak cneacteue, fgasneHne BHyTpu MI-KOHTeiiHepa He MOXeT MpeBblWaTb UC-
nbliTaTesibHoe AaBneHve 060104k Npu Temnepatype cpabaTbiBaHWS.

5.6 3arpy3ka cnsasa, noraouiatouwero sogopos

Mpoueaypbl 3arpy3ku cnaaea v NpoBefeHNs NPOBEPOUHbIX UCMbITAHWIA AOMXHLI 06ecneynBaTtb nocre-
aywuwy abcopbuuto (nornoweHne) sogopoga abcopbupyowmm cnaasoMm/meTansiorngpnuaom, Haxogsaummcs
B MI-KoHTeliHepe.

5.7 3anopHble KnanaHbl

5.7.1 O6wue TpeboBaHus

MT-KOHTeliHep f0/KeH BK/YaTb B ce65 3anopHbIil kKnanaH, KOTOpbI 3akpbiBaeTcs, korga MI-koHTeliHep
OTK/IIOYAETCA OT 3anpPaBOYHOro UAM ra3oBoro o6opynoBaHnsA. 3anopHblil KnanaH MoXeT ObiTb C PyYHbIM yNpas-
neHnem Nn60 NPMBOAUTLCA B AECTBME aBTOMATUYECKN.
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Bce MI-KOHTelHepbl OCHaWalTca cpeacTBaMu 3aliMTbl 3aNOPHbIX KNanaHoB, KOTOPble COOTBETCTBYIOT
TpeboBaHusam 5.7.4 n 5.7.5.

Mpu BbIGOPE 3aMOPHOro KJanaHa HeO06X0AUMMO MPOBEPATb KAYeCTBO YMOTHUTENA W ero CNnoCO6HOCTb
yaepxunBatb paspsxeHne B MI-koHTeliHepe.

MpumMevyaHune — B 3aBUCKMOCTM OT 3HAYEHWIt TeMMepaTypbl 1 AaBNeHUs TMAPUAOB MEeTa//IoB AomnyckaeTcs
[aBneHne BHyTpU MI-KOHTeliHepa HWXe 3HAUEHVs1 AAB/IEHNS OKpYXatoLLel cpedpl.

5.7.2 MT-KOHTeliHepbl C BHYTPEHHUM 06beMOM cBbiwe 120 mn

3anopHble KnanaHbl A0/KHbI cooTBeTcTBOBaTb VCO 10297, unm ero akeuMBasieHTY, CO CleAy LWuMn
0COBGEeHHOCTAMMU:

a) pasrieHue, npesblwakwwee MPJ B Tpu pasa, UCNOAb3yeTcs B KavyecTBe nepenaja AasBrieHUs
KnanaHa,

b) 3HayeHue AaBNeHUs MUCNbITaHMSA KnanaHa pvt coctaBnseT 1,5 3HavyeHusa MP[;

C) [AaBneHue rasa 4719 UCNbITaHUA KnanaHa noj gaBneHueM [O0/DKHO cocTaBnATb 0,5 3HaueHusa MP/A.

Kpome TOro, 3anopHblii knanaH AO/DKEH COOTBETCTBOBATb BCEM TpebOBaHWAM W UCMbITAHUAM, nNpeanu-
CaHHbIM B HacTofAlWeMm cTaHdapTe.

B kayecTBe asnbTepHaTUBbl, €CNU 3anopHbIl KnanaH He COOTBETCTBYET MNOJIHOCTbH TpeboBaHUAM
MNCO 10297 wnn ero akBmeasieHTaM, KOHCTPYKUUA U XapakTepUCTUKM 3anopHOro kKsanaHa [OJ/DKHbl COOTBET-
CTBOBaTb BCEM TpebOBaHMAM W UCMbITAHMAM, NPeANMCaHHbIM B HACTOALWEM cTaHdapTe, a Takke cnegylowum
TpeboBaHUAM:

- MaTepuanbl 4O/MKHbI COOTBETCTBOBATbL TpeboBaHmsam MCO 10297:2014, 4.3;

- TpeboBaHMA K ucnbiTaHusam onpegenstTca NCO 10297:2014, nyHKTbl 6.1—6.8, MOCKO/IbKY OHW MpU-
MEHSATCA K UCMbITAHUAM, NpennucaHHbIM HUXE, 3a UCK/TIOYEHUEM UCMNbITaTe/IbHOro AaB/ieHUs KnanaHa pwt,
KOTOpoe A0/KHO 6bITb B 1,5 pa3a 6onblie 3HavyeHus MP[;

- rMgpaBsnyeckoe MUCnbiTaHWe Ha Bo3geincTeue gasneHnem no NCO 10297:2014, 6.9, 3a NCKIHYEHNEM
TOro, YTO 3HAYEeHWe MCMNbITaTe/IbHOIO AAaBJ/IEHUA LO/KHO ObiTh B TpW pasa Bbiwe MP[;

- MCMNblTaHWe Ha repMeTnyHocTb no MCO 10297:2014, 6.11, rae pvt 4O/KHO 6bITb B 1,5 pasa Bbiwe MP/;

- ucnblTaHne Ha gosiroBeyHocTb no MCO 10297:2014, 6.12, ¢ ucnosb3oBaHUeM faB/ieHUA rasa, npe-
Bblwawuwero MP/ B 0,5 pa3a. Ecnu 3anopHblii knanaH He OCHaleH MaxOBWKOM, 3HAYEHUS CUT U KPYTALUX
MOMEHTOB, MCNOJIb3yeMbIX NPU UCNbITAHWW Ha AO/ITOBEYHOCTb, OO/DKHbI COOTBETCTBOBATb TEM, KOTOpPblE UC-
Nnosib3ylTCA B Npouecce 3KcniayaTtauuy An8 OTKPbIBAHUA U 3aKpblBaHUA KnanaHa. [lo u nocne ucnbiTaHua Ha
[0/ITOBEYHOCTb 3aMOpHbIA KanaH fOo/MKEeH 6biTb UCMbITAH HA TEPMETUYHOCTb BHYTPEHHUX U BHELIHUX 3/1EMEH-
TOB NpW ucnbliTaTeNbHOM gasneHun, B 1,5 pasa npesbiwawowem MPO, npy MUHUMaNbHOW M MakCUMasbHOM
paboueit Temnepatype. CKOPOCTb yTeUYKM, MeHbLIAsA WM paBHast 6 HOpMasbHbIM CM3/4 (HOpManbHblE YyCNo-
Bus: Temnepatypa 0 °C n abconwTHoe gaBneHue 101,325 klMa), gomkHa GbiTb 4OMNYCTUMOIA.

MuHMManbHOe HOMUHa/IbHOEe AaBJsieHne 3anopHOro knanaHa A0/HDKHO cocTtaBnAate 1,5 MPU.

M3roToBUTENb 3aMOPHOr0 KanaHa AO/MKEH yKasblBaTb, YTO 3anNOpHbIA knanaH cooTBeTCTByeT TpeboBa-
Huam NCO 14246.

5.7.3 MI-KOHTeliHepbl C BHYTPEHHUM o06bemom 120 mn n meHee

Ona MI-KOHTeHepOB C BHYTPEHHUM 06bemom 120 M1 M MeHee KOHCTPYKUMA U XapakTepucTuku 3a-
MOPHbIX K/1anaHoOB AO/DKHbl yYAOBMETBOPATb TPe6OBaHMAM U NPONATU UCNbITAHWSA, NPeAnUucaHHble HacToALWMM
cTaHfapToM:

- MaTepuasnbl 4O/MKHbI COOTBETCTBOBATbL TpeboBaHmsam NCO 10297:2014, 4.3;

- Tpe6oBaHusa k ncnoitaHnam NCO 10297:2014, nyHKTbl 6.1—6.8, NOCKO/IbKY OHW MPUMEHSTCA K UC-
NbITAHUAM, NPeANUCaHHbIM HUXE, 3a UCKNI0YEHNEM UCNbITATe/IbHOTO AaB/ieHUs KianaHa pvt, KoTopoe JO/HKHO
cocTtasnaTte 1,5 MPJ;

- TMApaB/inyeckoe ucnbiTaHWe Ha Bo3feicTBue gasneHunem no MCO 10297:2014, 6.9, 3a uckoHeHNeEM
TOrO, YTO 3HAYEHUE UCMNbITAaTEeIbHOrO AaBfeHNs AO/XKHO cooTBeTCTBOBaTh 5.3.2, nepeuncnexHue b), n ucnoita-
HMe MOXeT NPOBOANTLCA NMHEBMAaTUUYECKU;

- ucnbiTaHne Ha repmeTn4HocTb Mo MCO 10297:2014, 6.11, rae pvt 4OMXHO 6bITb B 1,5 pasa Bbilwe 3Ha-
yeHnsa MPJ. 3akpbiTue knanaHa MoXeT ObiTb OnpeAesieHO C NOMOLLbIO N3MEepPEeHNss MOMEHTA CONPOTUBMEHNUS,
onpefeneHna cxatus Uanm gpyrux noaxogauimx cnocobos, a ucnbitTaTesibHbIM ra3oM LOJ/DKEH ObiTb renwis;

- ucnbiTaHne Ha gosiroBeyHocTtb no MCO 10297:2014, 6.12, c ucnosnb3oBaHUeEM faBfeHUA rasa, npe-
Bbiwawwero MPA B 0,5 pasa, U MUHUMASNIbHLIM KO/IMYECTBOM LIMK/IOB OTKPbLITUA-3aKPbLITUA, pasHbiM 100.
Ecnu 3anopHblil KnanaH He OCHalLeH MaxOBWKOM, 3HAYEHWUSA CU/T U MOMEHTOB COMPOTUB/IEHUSA, UCMO/b3YEMbIX
npy UCnNblTAHUN Ha [O0/ITOBEYHOCTb, AO/DKHbI COOTBETCTBOBATb TEM, KOTOPble MUCMNO/b3YHTCA B MpoLecce 3Kc-
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nayatauymm Ans OTKPbIBAHWS W 3aKpbiBaHUsA knanaHa. [Jo u nocne McnbiTaHWS Ha [0/ITOBEYHOCTb 3anopHbIid
KnanaH O/MKeH ObiTb UCNbITAH HA TEPMETUYHOCTb BHYTPEHHUX W BHELWHWX 3/1IEMEHTOB NpU UCNbITATENBHOM
pasneHuun, B 1,5 pasa npesblwatowem MP[, npy MMHUManbHOW M MakcMmasnbHO pabouynx TemnepaTtypax.
CKOpOCTb yTeYKU, MeHbllas uam paBHas 3 HopManbHbiM cM3/4 (HOpMmasbHble ycrioBusa: Temnepartypa 0 °C u
abcontoTHoe gasneHne 101,325 kla), A40MKHA 6bITb 4ONYCTUMOINA.

MuHMManbHoe faBjieHWe UCNbITaHUA 3anopHOro kKaanaHa JOoJ/IXHO cocTtaBnatb 1,5 MP/A.

MUWH/MaNbHOE HOMMWHAaNIbHOE AaBJ/IEHUE 3anopHOro knanaHa AO/HKHO 6biTb MO MEeHblieli Mepe paBHO
MPA.

Kpome TOro, n3rotoBuTenb 3an0OpHOro kfaanaHa [OJ/DKEH yKasbiBaTb, YTO 3aMOpPHbI knanaH COOTBETCT-
ByeT Tpe6oBaHuam NCO 14246.

5.7.4 BcTpoeHHasa 3auimTa 3arnopHOro kKnanaHa

KoHCTpykumna MrI-koHTellHepa, B KOTOPOM WCNOMb3yeTcs BCTPOEHHasa 3awuTa knanaHa, Kotopas He
npefHasHayeHa ANa CHATUS ee Npu 3kcnayaTauuu, HaNnpuMep MCNoJsib30BaHMe KoxXyxa, MaHXeTbl uan yrny6-
neHns knanaHa B MIM-koHTeliHepe, A0/KHA YA0BNETBOPATL Tpe60oBaHMAM UCMbITAHUA Ha najeHue no 6.2.4.

5.7.5 CbeMHas 3awmTta 3anOpHOro kjaarnaHa

KoHCTpyKuun MT-KOHTeliHEPOB, B KOTOPbIX WMCNOMb3YKTCA CbEMHbIE CpeAcTBa 3aluTbl KnanaHa, Ko-
TOpble MOTYT CHMMATbCA NpU 3KCnsyaTauum KOHTellHepa, HanpuMmep Kpbllwka, KOMnak WUan 3awmTa, AOSKHbI
YAOBNETBOPATL TPe6OBaHMAM WCNbITAHWA Ha NajeHue, onucaHHbIM B 6.2.4, ¢ YCTAHOB/IEHHbIM 3aLUTHbIM
CpeACTBOM M yAO0OBNeTBOPATb TpeboBaHUAM yAapHOro UcnblTaHUa no 6.2.7 6e3 ycTaHOBJ/IEHHOrO 3aliUTHOrO
cpefcTsa.

CbeMHble cpefcTBa 3alliuTbl 3aNOPHOro KnanaHa, npowejlmne UCnbiTaHUA Ha najeHue cornacHo 6.2.4,
cynTalTCsa NMPUrOAHLIMU K MCNO/Ib30BAHWIO NPW YCOBUM, YTO Macca 3anpaB/ieHHOro MI-KoHTelHepa paBHa
UNN MeHblle maccbl MI-KOHTelHepa, MCNOMb30BaHHOIO NPU UCAbITAHWUAX, U NPU YCN0BUMK, YTO pasMepbl 3a-
NOPHbIX knanaHoB MI-KOHTelHepa He NpeBbiWwalT pa3Mepbl KnanaHoB, KOTOPble y4acTBOBa/IM B UCMbITAHUAX.

5.8 MI-KOHTelHepbl C aKTUBHbIM OXJ1aXAEeHUEM

MTI-KOHTelHepbl C aKTUBHOW CUCTEMON OXNaXAeHUs AN KOHTPONs u/unm M3MeHeHuss Temnepary-
pbl CUCTEMbl [AOJDKHbI MPOEKTMpoBaTbCsA C obecnevyeHnem CBOOOAHOrO NPOTOKA XWUAKOW cpegbl Mexay
Ml -KOHTEAHEPOM W CUCTEMOW OXnaxaeHus. MNpu NpoBeAeHUN UCNbITAHUS Ha LUKINYECKUEe Harpysku u nsame-
peHun HanpsbkeHuii no 6.2.6 cuctema oxnaxgeHus fo/HkHa paboTtatb.

HekoTopble oxnaxjawlime XUAKOCTM MOTyT BCTynatb B peakuui c rugpugamu. Ecnu ucnonbsyetcs
TakoW xnagareHT, 370 AO0/IKHO ObiTb YYTEHO NPW OL,EHKEe pucka.

5.9 3awuTa ot nbinn

Hanuune nblay He AOMKHO BAWATH Ha paboTy knanaHOB WAWM YCTpoicTB cbpoca pgasneHunsa. C aToi
Lefnblo MOryT MUCMOJb30BaTbCA CpefcTBa 3aluTbl OT NblAN. MI-KOHTellHepbl AO/KHbI Y40BNETBOPATL Tpebo-
BaHWAM MCMbITAHWA Ha OFTHECTOWKOCTb MO 6.2.2, UCMbITAHMA Ha UMKANYECKME HAarpy3ku v M3MEepeHuto Hanps-
XeHnsa no 6.2.6.

6 KOHTpPO/b U UCNbITaHUS

6.1 O6Lw e NONOXEHUSA

UTo6bl rapaHTUpPOBaTh COOTBETCTBUE MI-KOHTEHEepOoB HACToALWEMY CTaHAAPTY, OHW AO/KHbLI GbiTb NPO-
BEPEeHbl 1 UCMbITaHbl COMMACHO HacTosILLeMy pasgeny.

6.2 TunoBble/KBaNnnKaLMoOHHbIE NCNbITAHUA

6.2.1 O6wwne TpeboBaHUA

TunoBble UCMNbITAHUA AO/KHbI NPOBOANTLCA ANA NPOBEPKU COOTBETCTBUSA KOHCTPYKLUU MI-KOHTelHepa
TexHnyeckum TpebosBaHuAM. MI-kOHTelHep, noABepraemMbii TUNOBbIM UCMAbITAHUAM, AO/HKEH NpeacTaBAaATb
obpasel, npousBegeHHOro MI-koHTeliHepa. [laHHble O/ BCEX TUMOBbIX WUCMbITaHWIA crieayeT nosyvaTb € no-
MOLLbIO OCBMAETENbLCTBOBAHHbLIX NPUOOPOB.

Jllo6ble M3MeHeHNss B KOHCTPYKLMK 060104KM, abcopbupytowero BoAopos cnaasa, npouecca M3rotos-
NeHns uau npoueaypsl 3arpy3ku abcopbupyrowero Bogopoa cniasa TpebyT NOBTOPHOTO MCNbITAHWUS Ha Or-
HEeCTOMKOCTb Mo 6.2.2, ncnbiTaHNA Ha NageHue no 6.2.4 1 UCnNbiTaHMs C NPUMEHEHNEM LUKNNYECKO Harpysku
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N naMepeHunii gecpopmaumnii no 6.2.6 n, ecnm 3T0 NPUMEHMMO, MPOBEAEHUS TEPMUYECKOTO LMK/INYECKOTO UC-
nbiTaHna no 6.2.8.

Cob6niofeHne HacTosAuwero craHgapTa AO/DKHO NOATBEpXAaTbCA  ANA  KaXAONW  KOHCTPYKLUK
MT-KOHTeliHepa npu nonyvyeHun ceptudmnkata 0 TMNOBOM oAo6GpeHuun. MNMpumep odhopmaeHns cepTudmkarta
npueoAnTCA B NpuaoxexHunun C.

6.2.2 lcnblTaHNMe Ha OTHECTOWKOCTb

6.2.2.1 O6wme TpeboBaHUA

McnbiTaHne Ha OrHecTONKOCTb LOJ/DKHO NPOBOAUTLCA A8 HOBbIX MI-KOHTeliHEPOB BCeX TUMOB C Le-
Nbl0 AEMOHCTpauuM TOro, 4to cucTema 3awuTbl OT MJaMeHu, Hanpumep YCTPONCTBO cbpoca AaBneHus
n/vnn BCTPOEHHas TeNnaou30/4uusa, npeaoTeBpaljaeT paspyweHue MI-kKOHTeliHepa npu YyCNoOBUSX BO3Aeli-
CTBMS NNaMeHu. YCNOBUSA UCMNbITAHUA Ha OFHECTOMNKOCTb AO0/KHbI COOTBETCTBOBATb YC/MOBUAM, NPeasOXeH-
HbIM B CMPaBOYHOM CTaHgapTe, NCNOMb3yeMOM AN KOHCTPyKuun obonoyku B 5.3.

Nio60oe cyuwlecTBeEHHOE U3MEHEHME KOHCTPYKLUWMKU, KaK 3TO onpepesieHo B cTaHaapTte (cM. 5.3), no koTo-
poMy un3rotoBrnieHa o6o0s04ka (M3MEHeHWe AnameTpa waM ANWHbLI, TUNA Martepuana koprnyca u MUHWManb-
HOM pacyeTHOW TO/IWMHBI), N KaKNX-TMBO U3MEHEHW Tuna, KosmyecTsBa WAM NPOMYCKHOW cnocobHocTn YCU,
cpeacTB ynaBnMBaHUA TBepAblX 4YacTul unu Bopopopabcopb6upylolero cnaaeBa AO/MHKHO CONPOBOXAATbCA
npoBeLEeHNEM MOBTOPHbIX NUCMbITAHNA Ha OTHECTOWKOCTb.

B kauecTBe WCKIOYEHUSA M3rOTOBUTENb MOXET UCMONb30BaTh AAHHbIE W UHXEHEepHble pacyeTbl, OCHO-
BaHHble Ha pe3y/bTartax NpeablayLnX UCNblITaHWA HA OTHECTOMKOCTb CYLLECTBYIOLWUX KOHCTPYKUMWIA, B criyyae
BHECEHUSA N3MEHEHUII B KOHCTPYKLUWUIO, KOTOPbIE YMEHbLINAN Obl PUCK pa3pyLlieHns 060104k NpU UCMbITAHUN
Ha OrHEecTOWKOCTb (Hanmpumep, YMeHblleHne AAUHbI 060/I0UKM MU yBeNMYeHWe MNPOMYCKHOMW CNOCOBHOCTU
YCJ), uTo6bl nokasaTb, YTO HOBas KOHCTPYKUUSA He TpebGyeT NOBTOPHOrO MUCMbITAHUA Ha OFHECTOMKOCTb.

Mpn NpoBegeHUN UCMbITaHUA AOJIKHbI ObITb NPUHATLI HEOOXOA4MMbIE Mepbl NO obecneveHuto 6esonac-
HOCTM mepcoHana v 06opyAoBaHUA B C/iyyae pas3pylieHus KoHTelHepa.

6.2.2.2 MNoarotoBka o6pas3yos

MTI-KOHTeHep A0/IKEeH ObITb 3anpaBfieH BOAOPOAOM A0 HOMWHANbHOIO o6bema.

6.2.2.3 TloslyyeHne n perucrtpaymsa gaHHbIX

3HaueHus TemnepaTypbl U AaB/ieHUs B MI-KOHTellHepe AO0/HKHbI KOHTPOMMPOBATLCSA AUCTAHUMOHHO ”
perucTpupoBaTbCs Yepe3 uHTepBasbl BpeMeHn He 6onee 15 c. JonxeH 6biTb yCTAHOBMAEH KnanaH, NO3BONA-
owmnii cépacbiBaTb gaBneHne n3 MI-koHTelHepa B c/lydyae HEWCNpaBHOCTM MUCMbITAaTeNbHOro 060pyaoBaHusA
unun Mr-koHTelHepa.

Kpome 3HauyeHuin TemnepaTtypbl 1 faBneHns 418 KaxA0ro UCnbiTaHua Takke A0/IKHA PerucTpupoBaTbes
cnepytouwias nHopmaymsa:

- n3rotoButenb MI-KoHTeWHepa;

- HOMep mogenu unau vyactn MI-koHTeliHepa,;

- YHUKanibHOe 0603HavYeHue;

- TUMN U XapakTepucTUKN YCTpocTBa cbpoca AaBrieHus;

- MECTOHax0X/[eHne 1 NoJsIoXKeHne ycTpoiicTBa cbpoca AaB/eHus;

- jaTa npoBefeHus UCMbITaHus;

- HOMUWHaNbHOEe faBrfieHne 3anpaBku MI-KOHTeliHepa;

- YUC/O LMKMIOB 3anpaBKku/pa3psafkm KoHTeHepa, KoTopble npetepnen MI-KoHTeiHep;

- pabouee nosioxeHne MI-KOHTeilHepa (BepTUKasibHOE, TOPU3OHTaNIbHOE UMM NEPEBEPHYTOE);

- OKpyXawlaa Temnepartypa;

- Npu6An3nNTENbHbIE CUMlAa U HanpaB/ieHUe BeTpa;

- (hamunuu, nHnymansl, 4ONKHOCTU YYACTHUKOB WUCMNbITAHUS;

- MOMEHT cpabaTbiBaHMs ycTpolicTBa cbpoca AaBNeHus;

- BpeMs NpoBefeHus Cnefyouero ncnbitaHns.

B cnyyae KOHCTpyKkuuii MI-KOHTeilHepa, KOTOpble cofepXaT Hebo/bloe KOAMYecTBO BOAOPOAA, 4TO
nNpenAaTcTByeT TOYHOMY MOHUTOPUHTY AAB/IEHUS BO BPEMS UCMbITAHUSA HA OTHEYMOPHOCTb, AO/IXHO 6bITb AAHO
NOSICHEHME NMPUYNHBI HEBO3MOXHOCTU KOHTPO/ISI AAB/IEHUS BO BPEMSA UCMbITAHUA Ha OTHECTOWKOCTb C onuca-
HMeM cpeacTBa Afsa onpegeneHnss MOMeHTa cpabaTbiBaHUA yCcTpoicTBa cbpoca gaBreHus.

6.2.2.4 VcnbiTaTesibHaa ycTaHOBKa, UCTOYHUK NAAMEHU U METOA UCNbITaHUA

McnblTaHUs Ha OFHEeCTOWKOCTb AOJ/IKHbI NPOBOAMTLCA HE MeHee yem Ha Tpex MI-KoHTeillHepax c pas-
HON MPOCTPAHCTBEHHON OpuMeHTauuein paboyero MOSIOXKEHUS, B KOTOPbIX OHW MnpefHa3HayeHbl A5 UCNONb-
30BaHMs u/unu TpaHcnopTupoBaHuA. B cnyyae ecnu npocTpaHCTBEHHas opueHTaunsa paboyero nosiokeHus
MI-KOHTeiHEpPOB M UX TPAHCMOPTUPOBAHUSA HE yKasaHa, UCMbITAHUIO Ha OTHECTONKOCTb AO/MKHbI ObITb NoABEp-
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FHyTbl MO KpaiiHel mepe Tpu KOHTeliHepa B BEPTUKa/IbHOM U FOPM30HTA/IbHOM MOJTOXKEHUSX U B I06OM Apyrom
NOSTIOXEHWN, UCXOAA U3 aCUMMETPUN KOHCTPYKUMM MI-KOoHTeliHepa, ecnn 310 TpeboBaHne NPUMEHUMO. [osx-
HO ObITb MPOBEAEHO MO KpaliHeil mepe OAHO MCMbiTaHWE C YCTPOMNCTBOM cbHbpoca gaB/eHus, HanpaBfeHHbIM B
CTOPOHY UCTOYHMKA NS1aMEHU, 1 MO KpaiHein mMepe OAHO UCMbITaHUEe C YCTPONCTBOM cbpoca AaB/ieHUs, OpUEeH-
TUpoBaHHbIM nog 180° No OTHOLWEHUK K UCTOYHUKY N1aMEHMU.

Ml -KOHTelHepbl MO BCeli CBOel LWNPUHE AO0/MKHbI NoABepraTtbCsA BO3AENCTBUI UCTOUYHMKA MSIaMeEHM Ha
ydyacTke CBOEro kopnyca ANvHON He 6onee 1,65 m. Ana MI-KOHTeliHEpPOB ANMHON MeHee 1,65 M UCTOYHMK
naamMmeHn AOJ/IKEH MOMHOCTbI0O OxBaTbiBaTb MI-KOHTelHep. KoHTeliHepbl gnuvHoli 6onee 1,65 M, o60pyaoBaH-
Hble HECKO/IbKMMW KnanaHamu cbpoca fasneHus, oTcToawmmm 6onee yem Ha 1,65 M, 4O/MKHbI NnogBeprarbes
NCNbITAHUID HA OTHECTOWKOCTb C YAaCTUYHbLIM OXBATOM MJaMEHEM B FOPU30OHTa/IbHOM MNOSIOXKEHUN. ECnn KoH-
TeliHep nmeeT anuHy 6onee 1,65 m, 060pyaoBaH yCTPOMNCTBOM cHbpoca gaBfieHMs Ha O4HOM KOHLE, TO BO3Aeil-
CTBMIO MCTOYHMKA NAamMeHuW LOJ/DKEeH nogBepratbCA NPOTUBOMOJIOXKHBIA KOHeL, KOHTeliHepa. Ecnu koHTelHep
obopyaoBaH ycTpolicTBamu cbpoca faBneHns Ha 060MX KOHULAax uam 6osiee Yem B OAHOW MO3UUUKM MO ANVHE
KOHTeliHepa, TO WCTOYHMK NJameHu A0/DKeH pa3meliatbCs No LEeHTPY M nocpeavHe Mexnay ycTpoincTsamu
cbpoca gaBneHns, HaxoA4AWMMUCA HA HanboMblIeM paccTOoAHMM APYr OT Apyra no ropusoHTanu. B xoge uc-
NbITAHUA Ha OTHECTOMKOCTb yCTpoicTBa cbpoca gaBneHWs 3anopHble knanaHbl U UTUHIU TakkKe [OOKHbI
noaBepratbCsi BO3AENCTBUIO NCTOYHMKA MIAMEHM.

[Onsa koHTeliHepoB AAnHON meHee 0,30 M yCTPOMCTBO A1 M3MeEPEeHUs TemnepaTypbl 4O/HKHO BbITb ycTa-
HOoBNeHO He panee 0,05 M, HO 6e3 KOHTaKTa C MOBEPXHOCTbK KOHTEMHEpa Ha KaXAoM KoHue. [lnA KOHTeiHe-
poB anuHoli 6onee 0,30 M yCTPONCTBO ANA M3MEPEHUSA TemnepaTypbl AO/MKHO OblTb YCTAHOB/IEHO Ha KaXA0M
KOHLE 1 B cpefgHeli Touke. YcTpoiicTBa AN M3MEpPEeHnUs TemnepaTtypbl MOryT 6biTb BCTaB/N€Hbl B MeTananye-
ckve 6n0kun (rmnb3bl) (CO cTOpoHOW He 6onee 0,025 m).

MT-KOHTeliHepbl [0/MKHbI NOoABepraTbCA WCNbITAHWIO NPAMbIM  BO34EWCTBUMEM MJlaMeHeM NposvBa.
[JomkHO 6bITb 06ecneyeHoO [OCTATOYHOE KOMYECTBO XWAKOrO TOMAMBa ANA NoALepXaHWs ropeHus B Teue-
HMne He MeHee 20 MUH. MI-KOHTEeNHEep [0/IKEH NOMELLATLCSA B UCMbITATENIbHOM MOJIOXEHWUW HA PacCTOAHUN He
meHee 0,1 M OT OTKpPbITOro nNjaMeHu uay Ha 60/blleM pPaccTOsHUM AN1a obecneyeHns NOJSIHOTO oxBaTa niaame-
Hem. Mnamsa J0NXHO MNOMHOCTbIO OXBaTbiBaTb KOHTElHep.

B kauyecTBe UCTOYHMKA NJIaMEHM MOXET UCMo/b30BaTbCs N6oe TONIMBO NpW YCNOBUMW, YTO OHO obe-
cneyvBaeT paBHOMEPHbLIA Harpes, [OCTATOYHbIN ANA NOAAEPXaHUSA YCNIOBUIA UCMNbITAHUA B TeYEHWE MUHUMYM
20 MuH. WcnbiTaHMe Ha OrHECTOMKOCTb cnefyeT NPOBOAWUTbL B XOPOLIO NPOBETPMBAEMOM MOMELLEHUN WU Ha
OTKPbITOW nsiowajke B Lensx 6esonacHocTu. MNpy Bbibope ToN/MBa HEOH6XOAMMO YyUYMTbIBaThb CBA3aHHOE C €ro
MCMNONb30BaHNEM 3arpsi3HeHne BO3Ayxa. YCNOoBUA BO34ENCTBUA NnaMeHu AOMXKHbl 6biTb NOAPOGHO 3aperun-
CTPUpPOBaHbI 4/19 BO3MOXHOCTM BOCNPOU3BEAEHNS UHTEHCUBHOCTW NoABeAeHNs Tenna.

B faHHOM ucnbITaHUM MOTYT MCNOMb30BaTbCA MI-KOHTeWHepbl, KOTOpbie 6blIN NOABEPrHYTHLI LUKINYe-
CKOMY U TEH30METPUYECKOMY UCNbITAHUAM Mo 6.2.6.

6.2.2.5 Kputepuun gonycka

No6ble c6on NN HECOOTBETCTBUSA YC/IOBUSIM MCNbITAHWUS MCTOYHMKA MAaMeHn AenalT pesynbTarbl He-
AelcTBUTENbHbIMU. B aTOM cny4yae J0/KHO 6bITb NPOBEAEHO NMOBTOPHOE MCNbITaHue. Jllo6ble yTeukn uam pas-
PYWeEHNs BO BpeMS UCMbITaHUA 0060M0YKM, KnanaHa, (OUTUHra uam TPyo6HOI 06BSA3KM, KOTOPbIE He SABNAKTCS
YyacTbl TEXHONIOTMYECKON UCNbITYEMOW CUCTEMbI, AenakwT pe3y/bTaTbl HEAEWCTBUTEIbHLIMY 1 B 3TOM C/y4yae
[O/MKHO 6bITb NPOBEAEHO NOBTOPHOE MCMbITAHMUE.

KoHCTpyKumna MI-koHTelHepa MOXEeT cuMmTaTbCa npolwegweli UcnbiTaHne Ha OrHeCTONKOCTb, ecnu ANs
BCEX A0CTOBEPHbIX C/ly4yaeB He Habnwaanock ee paspyweHuii 1 yaoBAeTBOPSAICA OAUH U3 CNefyrLWwux Kpu-
Tepunes:

- ycTpolicTBa cbpoca gaB/iieHUs WAN aHaNOrN4YHble yCTpoiicTBa Bcex MI-KOHTeinHepoB, NOABEPTHYThbIX
UCMbITAHUI Ha OTHEeCTOWKOCTb, cbpackiBann faBfeHne Takmm o06pas3om, YTO B Kaxaom MI-KoHTeliHepe OHO
CHMXanocb A0 HyNneBOro M3bbITOYHOrO 3Ha4YeHns 6e3 paspyleHns MI-koHTelHepa, nnu

- Bce MI-KOHTeliHepbl, NOABEPTHYTbIE UCMbITAHUIO HA OTHECTOMKOCTb, BblAEpXann Bo3gelicTBMe nname-
HW B TeyeHne MUHUMYM 20 MuUH 6e3 paspyllieHus.

6.2.3 VicnblTaHUA Ha pa3pyuweHue MI-KOHTeMHEepPOB C BHYTPEHHUM o06bemMomMm Ao 120 ma wnan
MeHblle

He meHee Tpex MI-KOHTEHEPOB AO/XHbI ObITb NOABEPrHYThI UCMbITAHUIO Ha pa3pbiB (pa3pylleHne) Ha
cooTBeTcTBMe 5.3.2, nepeuncneHue b). M'mapaBnuyeckme uUamM NHeBMaTUYeCKMe MCNbITAHWA Ha paspylleHue
NpPoBOASAT NO OAWHAKOBOMY anroputmy. Bce paspbiBbl 40/MKHBI NPOUCXOANTL OA4MHAKOBbLIM 06pa3om npu Bcex
NPOBeAEHHbIX UCNbITaHMAX. CKOPOCTb MOBbIWEHUA AaBNeHUSA A0/KHA cOCTaBnATb MeHee 345 kla/c.
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Mpn npoBefeHUN UCMbITaHUA Heo6xo4MMO cobngaTb nNpaBuia TeXHUKM 6e3onacHocTU obopyaoBaHusA
U nepcoHana. B yacTHOCTW, BO BpeMs MHEBMATMYECKOr0 WCMbITAHUA Ha pa3pbiB (paspyleHue) nepcoHan
LO/DKEH HaxoAuTbCs Ha 6e30MacHOM pacCTOsAHMM OT yCTaHOBKU BO M3bexaHue pucka paHeHWs BblpBaBLUMMCS
rasom v pasneTalnwumMncs npu paspbiBe (paspyLlleHumn) KPynHbIMKU OCKOJIKaMU.

6.2.4 VicnblTaHue Ha NafeHue C BbICOTblI UK yaap

6.2.4.1 O6wmne TpeboBaHUA

6.2.4.1.1 MT-KOHTeliHep maccoli 25 Kr uim meHee

Bce KOHCTpyKUuM MI-KOHTEHEpPOB C Maccoi 25 Kr M MeHee AO0/KHbl yAOBNETBOPATb TpeboBaHUAM
UCMbITAHUA Ha NageHue C BbICOThbl. JlIlo60e CylecTBEHHOE U3MEHEHWe KOHCTPyKuuu, cornacHo 5.3, B coOT-
BETCTBUM C KOTOPbIM CNpPOEKTUpoBaHa 060n104ka (M3MEHEHUA AnameTpa, ANMHbI, TUNa matepuana kopnyca
N MUHUMasNbHOW pacyeTHOW TOMWMWHbLI) U N0Oble U3MEHEHNSA B 3anOpPHOM KanaHe, cpeAcTBax yaepXaHus
TBEPAbIX YacTuL, UK 3arpy>XeHHOW Macce noraowarLwero Bogopos cnnasa, TpebyeT NOBTOPHOMO UCMbITAHUSA
Ha nageHne c BbICOThI.

MoBepxHOCTb, Ha KoTopyl cbpacbiBatoTca MI-KOHTEWHepbl, AO/IHKHA ObiTb FNagKon rOpU3OHTasIbHOM
6eTOHHON wnn cTanbHOl. Mocne nepBoHaYanbHOrO ygapa KOHTelHep AO/HKEeH noAanpbirMBaTb Ha GETOHHOWA
WU cTasibHOW NOBEPXHOCTU. He J0/HKHO NpefnpuHMMAaTbCA HUKAKUX MONbITOK NpeAoTBpalleHUs OTCKOKa U
BTOPMYHOTO BO3AeNcTBUA. AnA nogaepXaHus nonoxeHns AonyckaeTcs MCNOMb30BaTb HANPaBAALWYO peiky
npy ycnoBuK, 4YTO OHa He CHUXaeT CKOPOCTb CBOGOAHOr0 najeHus.

6.2.4.1.2 MI-KkoHTeliHepbl Maccoil 6onee 25 kr

Bce MI-koHTeliHepbl Maccoi 6onee 25 Kr 4OMKHbI COOTBETCTBOBATbL TPE6OBaHMAM UCAbITAHUA Ha yaap-
Hoe BO3AelcTBME TynbiM npeameToM. Jllo6oe cylw,ecTBEHHOE U3MEHEHNE KOHCTPYKUUKM, cornacHo 5.3, B cOOT-
BETCTBUM C KOTOPbIM CNpPOEKTUpoBaHa 060n104ka (M3MEHEHUA AnameTpa, ANVHbI, TUNa matepuana kopnyca
N MUHUMasNbHOW pacyeTHOW TOMWMWUHbLI) U NoOble U3MEHEHUS B 3anOPHOM KanaHe, cpeAcTBax yaepXaHus
TBEPAbIX YacTuy, UM 3arpy>XXeHHolW macce nornowawlLero Bo4opoy cnaasa TpebyeT NOBTOPHOrO UCMbITAHUSA
Ha ygapHoe BO3AeicTBME TyMbiM NMpegMeToM.

6.2.4.2 ToparotoBka 06pa3yoB MI-KOHTeliHEPOB C Maccoli 25 kr unm MeHee

MT-KOHTeliHepbl, UCNofib3yemble A1 3TUX UCMNbITaHWA, AO/KHbI MMETb BCTPOEHHYIO WAW ChEMHYIO 3a-
WMTY 3anopHoro knanaHa (cMm. 5.7.4 n 5.7.5). MI-KOHTeWHepbl AO/KHbl MMETb Takoi Xxe Bec (2 %), nnoT-
HOCTb YNaKOBKM M BHYTPEHHIOK CTPYKTYPY, YTO M cepuiiHble MI-KoHTeliHepbl. BMecTo abcopbupyrou,ero Bo-
Aopog crnnasa MOXeT UCMob30BaTbCA 6annacTHblli matepunan. MI-KOHTeHepbl He AO0/MKHbI HAXOAUTLCA NOA
JaBneHuem.

6.2.4.3 MNpoueaypa ucnbiTaHMA Ha nageHue

MT-KOHTeliHepbl [O0/DKHbI MNOABepratbCA WUCNbITAHUIO Ha NajeHue B COOTBETCTBUM CO Ccrepywu-
MU ycnoBusiMu. NS Bcex MCNbITaHWiA Ha najeHue [nepedyucneHns a c)] MOXeT Mcnonb3oBaTbCA OAWH

o o +10
MTP-koHTeliHep. McnbiTaHusA NpoBOAATCA NPU KOMHaTHO Temnepatype 20 °C

a) oanH MTI-koHTeliHep cbpacbiBaloT BEpPTMKA/IbHO Ha TOpeL, B KOTOPbIA BCTPOEH 6/10K 3aMOpPHOro kna-
naHa. Apyroin MTl-koHTeliHep cbpacbiBalOT BEPTMKANbHO Ha MPOTUBOMNOJIOXHbLIA 3aMOPHOMY K/anaHy Topel.
B o6oux cnyyasx MI-KoHTeliHep cbHpacbiBalOT C BbICOTbl HEe MeHee 1,8 M, U3MEPEHHOW OT HWXHEro Topua
MT-KoHTeliHepa;

b) oanH MTI-KOHTelHep foMxKeH cbpacbiBaTbCs noA yrnom 45° Ha Topel, B KOTOPbIA BCTPOEH 3anopHbIi
KnanaH, ¢ Takol BbICOTbI, YTOObI LEHTP TshkecTn MI-KOHTellHepa Haxo4uscsa Ha BbicoTe He MeHee 1,8 m. Ecnn
HWKHUIA KOoHel, MI-koHTeliHepa Haxo4WTCHA Ha BbicOTe MeHble 0,6 M, TO yron c6pacbiBaHUS AO/KEH ObITb
U3MEHEH O/19 COXPaHEHMUS HUXHEro KoHua MI-KOHTeliHepa U LeHTpa TSHXXECTU Ha MUHUMasbHbIX BbicoTax 0,6
n 1,8 m cooTBeTCTBEHHO. ECnn 3anopHbIli KnanaH, yCTPOWCTBO cbpoca AaBfeHus u gpyrne npuHagnexHocTu
yCTaHOB/IEHbl HAa 060UX KOHLax MI-koHTeliHepa, TO OH AOJ/KEH cbpacbiBaTbCs nog yrnoMm 45° Ha ero cambliil
yA3BUMbIA TOpeL,;

C) oanMH MI-KOHTelHep fONXeH copacbiBaTbCs FOPM30OHTANIbHO C BbICOTbI 1,8 M Ha CTa/NlbHOW KOHEK, Kak
nokasaHo Ha pucyHke 1. MI-KOHTellHep AO/KEH pacnonaratbCs Tak, YTOObl €ro LeHTp TSHKeCTU Haxoguscs
Hag 3aKpyr/eHHOW KPOMKOM CTasibHOTO KOHbKa, Kak MokasaHo Ha pucyHke 1. [lnsS npepoTBpalleHns nepeme-
LWeHUsA cTaNnbHOro KOHbKa B pesynbTaTe yaapa MI-KoHTeliHepa CTanbHOl KOHEK AO0/KEH ObiTb NPUKpPenneH K
6ETOHHOW NAUTe unnM Hactuny. MI-KOHTelHep AO/HKEeH yAapuTbCA O CTaslbHOW KOHEK A0 ydapa O GEeTOHHYHo
NANTY UM HACTU;
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d) ecnn Ml -KOHTENHEep MMEeEeT CJ/IOXHYK KOHCTPYKLM0 060/104KM (Hanpumep, 060/104KN, CKOHCTPYMpPO-
BaHHble no MCO 11119-1, MCO 11119-2 nan NCO 11119-3), TO N0 MeHbLIEW Mepe ANA NPOBeLEHUS UCMbITA-
HUIA MO NMepeyncneHusm a) n b) Heo6xoaMMO MCNoNb30BaTb MO OAHOMY AOMNONIHUTENBHOMY MI-KOHTelHepy.

1— UeHTp TaXecTun; 2 — CTa/IbHON KOHeK; 3 — rnagkKas, ropnsoHTasibHas 6eToOHHasA nnuTa Win HacTun

PucyHok 1 — WcnbiTaHne MI-koHTeliHepa najeHueM Ha KOHeK

6.2.4.4 Kputepun gonycka ans MI-KOHTelHEpOB Maccoi 25 Kr unn meHee

6.2.4.4.1 O6bwwne TpeboBaHus

Mocne Bcex MCMbITaHWA Ha NageHne 3anopHbIA KnanaH He JO/DKEH OblTb MOBPEXAeH WU JOo/MKeH pabo-
TaTb HOPMasbHO (T. €. OTKPbIBATLCA W 3aKPbIBATHCS).

Bce MI-koHTeliHepbl, NOABEPTHYTbIE UCMbITAHUAM Ha najeHue, AO0/MKHbl 6biTb OCMOTPEHbl BU3YyaslbHO U
BCE 3aMeyYeHHble MOBPeXAeHUA LO/DKHbI ObiTb 3aperncTpupoBaHbl. Bce KOHTeliHepbl AOMKHbI 6bITb NoABep-

f Hd1n

THYTbl UCMbITAHUIO Ha FrepMEeTUYHOCTb COornacHo 6.2.5 npu Temneparype 20 pC n MP[ v yooBneTBOpAThL

KpUTEPUAM MPUEMKMN.

Ml -koHTeliHepbl, npoweflwmne UCMbITaHWE Ha nafjeHue cornacHo 6.2.4.3, nepeuyncnenve d), AO/KHBI
6bITb OOMOMHUTENIBHO MNOABEPrHYTbl UCMbITAHUAM Ha LUKIANYECKYIO Harpysky cornacHo WCO 11119-2:2012,
8.5.5, n BbigepxaTtb 3000 UMKIOB NOBbLILEHNSA AaBneHUs, cocTaBnswuwero 5/6 MP/, 6e3 noBpexaeHuii, pas-
PbLIBOB U yTeYek.

Mocne ycnewHoro 3aBepLlleHNs WCMbITaHWA Ha TepMeTUYHOCTb W, eCIM HEOOXOAMMO, UCMbITaHWI Ha
LUKNMYECKYI0 Harpysky, ykasaHHbIX Bbiwe, Bce MI-KOHTelHepbl AO/IKHbI NPOWTM UCNbITAHUA Ha BO3gelcTBUE
AaB/ieHUs 00 pas3pylweHus corsiacHo 6.2.4.4.2 vnn 6.2.4.4.3 v COOTBETCTBOBATb KPUTEPUAM NPUEMKMU.

6.2.4.4.2 MI-koHTeliHepbl C BHYTPEHHUM 06beMOM cBbiwe 120 mn

MT-kOHTeliHepbl A0/DKHbI OblTb MOABEPrHYTbHl AABMEHUIO BNIOTb A0 pa3pylleHuss C UCNoSb30BaHWEM
rTMApPoCcTaTMYecKoro UCMblTaHMA Ha paspbiB (paspylieHne). 3aperucTpupoBaHHoe faB/ieHne paspbiBa [0/IKHO
npesbiwaTtb 85 % MUHMMAaNbLHOrO AaBfeHns pa3pbiBa 060/10YKM, YKa3aHHOro B cTaHgapTe, B COOTBETCTBUMU
C KOTOpPbIM OHa 6blna n3rotossieHa. Bce paspbiBbl AO/MKHBI NPOUCXOAUTL B COOTBETCTBUU CO CTaHAapToOM, Mo
KoTOpomy Bblsia paccumTaHa KOHCTPYKLMS 060/104KM, OMHAKOBO /19 BCEX BbIMO/IHEHHbIX UCMbITAHUNA.

6.2.4.4.3 MI-koHTeliHepbl C BHYTPEHHUM 06beMoM A0 120 mMa BKAKYUTENBHO

MT-kOHTeliHepbl AO0/DKHbI OblTb MOABEPrHYTbl AABAEHUIO BMNIOTb A0 pas3pylleHus C UCNoSb30BaHWEM
rMapocTaTMyeckoro Wav NMHEBMAaTUYECKOro MUCMbITaHUSA Ha paspbiB (paspylieHue). 3aperncTtpuposaHHoe fas-
NeHve paspbiBa AO/MKHO npesbiwaTb 85 % MUHMMAaNbHOIO AaBfeHus paspbiBa 060/104KM, yKa3aHHOro B 5.3.2.
Bce paspbiBbl [O/MKHbI NMPOUCXOAUTH B COOTBETCTBUM C NepBOHAaYas/IbHbIM UCMbITAHWEM Ha pa3pbiB, YKa3aH-
HbiM B 6.2.3, 1 0ANHAKOBO A/151 BCEX BbIMO/IHEHHbIX UCMbITAHWINA.
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Heob6xopnmo obecneuntb mepbl 6e30nacHOCTM A1 NepcoHana n obopypoBaHus. B yactHocTu, BO Bpe-
MS UCMbITAHUA Ha NHEBMAaTUYecKkuii paspbiB (paspylieHne) HeobXxoANMO yUYnTbiBaTb NOTEHUUABHYO 3HEPTUio
Bblbpoca 60MbLIOro KO/IM4YecTBa COXPaAHEHHON IHEPrnn M NOTEHUMAIbHO ONacHbIX Matepuanos B pe3yfbTaTe
paspbiBa 060/104KN.

6.2.4.5 VicnbiTaHne Ha yaapHoe BO34eicTBME TynbiM npeamMeToM Ha MI-KOHTeliHep maccon 6onee 25 kr

O60n04Ykn MTI-KOHTEHEPOB, CMNPOEKTMPOBAHHbLIE W WCMNbITaHHble B cooTBeTcTBMM € WNCO 7866,
MCO 9809-1, NCO 9809-3, NCO 11119-1, MCO 11119-2, NCO 11119-3, umetowme maccy 6onee 25 K, LOMKHbI
ObITb NOABEPTHYTHI UCNbITAHWUIO HA yAapHOe BO34eilCTBME TynbiM NpeaMeTOM B COOTBETCTBUM C 6.2.4.6.

06004k MI-KOHTEliHEPOB, CMPOEKTUPOBAHHbLIE C NMPOBEPKOA paboTOCNOCOOGHOCTM B COOTBETCTBUU C
MNCO 16528, fomkHbl 6bITb UCMbITAHbLI B COOTBETCTBUM C NpoLEeAypoi ansa ob6onodek tuna 1 v tuna 2, cnegys
npouenype, onucaHHol B 6.2.4.6. VcnbiTaHne Ha ypapHoe BO34elicTBME TynbiM NpeaMeTOM AO/HKHO MPOBO-
ONTbCS B MeCTe C HaMMeHbLIEen TONWMNHON 06010UKN.

6.2.4.6 Mpouenypa vcnbiTaHUs Ha ygapHoe BO3AelicTBUE TyMbiM NpegMeToMm

Ecnn Ml -KOHTeiHepbl MCNoMb3yT 060104k Tuna 1 n Tuna 2, ogHa nycTtas 060/si0uka Ao/HKHA Noa-
BepraTbCs ABYM YyAapHbIM BO3[ENCTBMAM: WCNblITaHWE Ha yAapHOoe BO34elCTBUE TynbiM nNpegMeToM [OJ/KHO
NPOBOANTLCA B MECTe C HaMMeHbLUel TOMLWUHON 060104KN:

a) Ha 60KOBOW cTeHke MI-KOHTeillHepa nocepegnHe Mexay KoHuamu;

b) B KOHUE O6MOTKM pPAAOM CO cBOAaMK Ans 060704kM Tuna 2.

Ecnn MTI-KoHTeliHepbl UCMONb3YT 0607104k TUNa 3 n Tnna 4, ogHa nycrtas o60s04ka AO/KHA NoaBep-
ratbCs ABYM yAapHbIM BO3[ENCTBMAM B KaXAOM U3 CNeAyLMX NONOXEHUN:

a) Ha 60KOBOW cTeHke MI-KOHTeilHepa nocepegnHe Mexay KpaHMMuK Toukamu (Topuamu);

b) nog yrnom 45° ond ygapa no BbICTyny Tpy6bl (CpeAHsAs ANvHa AYyrn y CBOAA).

Ypap MoxeT 6bITb HaHeceH nyTem cbpacbiBaHUA COOTBETCTBYIOLLErO BECa WM MasTHUKOBbIM YAApOM.

MI-KOHTeHep AO/MKEH ObiTb 3aKpenseH Takum o6pa3om, 4TOObl OH He nepemelyasics BO Bpems ygap-
HOro BO34elCTBUA. YAapHbIi 31EMEHT A0/DKEH ObiTb N3rOTOB/IEH M3 CTasIbHOTO CTEPXHSA AnaMeTpom oT 70 o
80 MM. DHeprus ygapa gomkHa 6biTb 1200 [x.

MapameTpbl 4159 KOHTPONSA U hukcaumy pe3ynbTatoB — 3TO BHELHWA BUA nocne kaxagoro ygapa. Cne-
ayeT hukcupoBaTb MOMIOXEHUE U pa3Mepbl MOBPEXAEHWI OT yaapa.

I LUp~rTonbko gna tuna 2

L/2
A Tv
V A

a) Tpy6kn Tvna 1 v Tmna 2

0 80

070
b) Mpumep yaapHoro
anemeHTa
L/2

~ %

12

A

c) Tpy6bku Tvna 3 v Tuna 4

PucyHok 2 — Cxema UCMbITaHWsi Ha YAapHOe BO3AENCTBME TYMbIM NPESMETOM
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6.2.4.7 KpuTtepuun gonycka gns Mr-koHTeliHepoB Maccoii 6onee 25 kr

O6onouyka gonxHa BbigepxunsaTte N/4 uukna noBbileHWUSA gaBneHus npu MP/[, 6e3 paspyweHus B pe-
3yfnbTarte pas’pbiBa WK YTeUYKW. VcnbiTaHue JO/KHO NpoAo/KaTbes B TeyeHue ewe N LUKNOB WAKM A0 Tex nop,
noka o605104Ka He BbliieT U3 CTPOSA M3-3a YTEUKW, B 3aBUCMMOCTK OT TOro, YTO NPOM30iAeT paHbwe. B nto6om
M3 BbILLEYNOMAHYTbIX C/lydyaeB cumTaeTcs, 4To MI-KOHTeliHep npowesn ucnbiTaHne. OgHAKO ecnu 0Tkas BO
BPEMs 3TOI BTOPOI YacTW UCMNbITAHWUS Bbi3BAH Pa3pbiBOM, TO cYMTaeTCs, YTO MI-KOHTelHep He Bbigepxasn uc-
neiTaHnsa. N — KOM4ecTBO LMKI0B, Tpebyemoe B cTaHAapTax Ha 060/104kn, Hanpumep ana NCO 7866 uncno
umknos coctasnget 12 000.

MapameTpbl, KOTOPble HEO6XO0A4MMO (PUKCMPOBATL BO BPEMS 3TUX UCMbITAHWNA, crefylowme:

a) Temnepatypa MI-KoHTeliHepa;

b) KO/IMYECTBO LMK/IOB, NPV KOTOPOM [OCTUTAETCH BEPXHEE LMKINYEeCKOoe faBJieHne;

C) MUHUMaANbHOE N MakCMMasibHOe faB/ieHUs B LUKIE;

d) wyacToTa UWKNOB;

e) cpefa, ucnonb3lyemas N8 UCNbITAHUSA;

f) Tun HencnpaBHOCTU NPU BO3HWKHOBEHUMN.

6.2.5 WcnbiTaHWe Ha repMeTU4YHOCTb

6.2.5.1 Mpoueaypa NpoBeAeHNA UCNbITAHWA

MT-KoHTeliHep foskeH 6bITb 3anpas/ieH BOAOPOAOM, refIneM UM UX CMEChbI0 U UCMbITbIBATLCA Ha yTeu-
KM Npu ycnosusax, NpuBefeHHbIX B Tabnuue 1.

Ta6bnuya 1— Ycnosua TEMI'IepaTypr/AaB]'IeHI/IFI 014 NcnbiTaHUA Ha repMeTMHYHOCTb

Temnepartypa JasneHne
MuHuMasibHas paboyas Temnepartypa HA3
7. +H01 ~
fo Ot g HA3
-4

Camas BbICOKas TeMnepaTtypa Mexay MakCMMasibHON pabodyei TemnepaTypoii
WM MaKCMMasibHONM TemMnepaTypoli akcnayaTaumm

HAO3

Mepen nomelleHNEM KOHTelHepa B 3aMKHYTYH 30HY A1 NPOBEAEHUS UCMbITaHWI Ha repMeTUYHOCTb
no 6.2.5.2.1 nnn 6.2.5.2.2 pekomeHAyeTCHa NPOBEPUTb Ha/NMYMe yTeyek C MOMOLLbI0 MbIJIbLHOTO pacTeopa Wan
ApYyrnx NoAxXoAfAWmMX CpeicTB Ha BO3MOXHbIX MecTax yTeuku.

6.2.5.2 Kputepumn gonycka

6.2.5.2.1 Ml -KOHTelHepbl C BHYTPEHHUM 06bEMOM CBbiwe 120 M

O6wmnin 06bLEM yTeuyks BOAOpOAa MPWU UCNbITAHWM He AO0/KEeH npeBblwatb K HOpMasbHbIX cM3/4 (HOp-
ManbHble ycnosusa: 0 °C n 101,325 kMa abconoTHOro gasneHns). Ecnm ncnonb3lyetcsa He ra3oob6pasHblii BO-
fopof, 06beM yTeUYKM MHOTO rasa A0/MKEeH ObiTb NepecyuTaH K yCN0BUSIM, COOTBETCTBYHOLW MM BOAOPOAY.

3HaueHune K onpegensetcsa cnegyrowmum cnocobom: K Ao/MKHO 6bITh 60MbLUE 3HAYEHUSA, paBHOTO 6- nnn
0,1-kpaTHOMY BHYTpeHHeMy 06bemy kopnyca (B nnTpax/150).

6.2.5.2.2 Ml -KOHTelHepbl C BHYTPEHHUM 06beMOM A0 120 MA BKAHYUTENLHO

O6bem yTeukn Bogopoaa npu MCnNbiTaHMM He AO/MKEH npeBbiwaTb 3 cM3Y (HopmanbHbie ycnosus: 0 °C un
101,325 kMa abconwTHOro AaBneHus). Ecnn ncnonb3yeTcss He ra3oobpasHblii BOAOPOd, 06bEM YTEUYKM UHOTO
rasa [4o/XKeH 6bITb NepecynMTaH K yC/I0BUMSAM, COOTBETCTBYOLW MM BOAOPOAY.

6.2.6 McnblTaHNe LUKIMYECKOW Harpysko M MamepeHue Hanps>XeHus

6.2.6.1 O6wwne TpeboBaHuA

VcnbiTaHne UWKINYECKOW Harpy3kol M M3MEpPEHME HaMpSHKEeHUS AOJDKHbl NPOBOAUTLCA Ha BCEX HO-
BbIX KOHCTPYKUUAX MI-KOHTEWHEpPOB C LeNbio NPOBEPKM TOro, YTO MPOEKTHble npefesnbl NMPOYHOCTU 060104-
KN He npeBblleHbl. /Ilo60e cyl,ecTBEHHOE M3MEHEHMEe KOHCTPYKLMW OTHOCUTEsSIbHO TpeboBaHuii cTaHgapTa
(cm. 5.3), B COOTBETCTBUM C KOTOpPbIM 060/104ka MI-KOHTelHepa 6blna U3roToBsieHa (BKIOYAA U3IMEHEHUS
AvnameTpa, ANVHbI, TUna matepuana 060/04KM U MUHUMANbHOW NPOEKTHOW TOMNLWMWHbLI, HO HE OrpaHuyuBa-
ACb UMW), CPEeACTB YAEepXaHusa TBepAblX yacTuy u maccol abcopbupytowero Bogopos cnnasa [LO/DKHO CO-
NPOBOXAATbCA MPOBEAEHNEM MOBTOPHOIO WCMbITAHUA LUWKINYECKON HArpy3Koin W3MEpeHWUs HanpsXeHus.
Ml -KOHTEeWHepbl, OCHALWEHHbIE aKTUBHOW CUCTEMON OXNaXAeHUs NS KOHTPOASA W/vam naMeHeHus Temnepa-
TYpbl, AO/DKHbI NOABEPraTbCsA UCMbITAHWUIO C YCTAHOB/IEHHOW CUCTEMON OXNaXAEeHNS.
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Heob6xoaMmMo npuHATL Mepbl No obecnedeHuto 6e30nacHOCTU nMepcoHana u obopynoBaHus BO BpeMs
ncnbiTaHnii B criyyae paspyweHna MI-kKoHTeilHepa wuau BbliGpoca Bogopoga.

6.2.6.2 NcnblTaTenbHaa ycTaHOBKa

Kaxablii MI-KOHTelHep A0/HKEH ObiTb OCHalWeH TEH30OMETPUUYECKMMM AaTymKkamu AN U3MEPEHUs Mak-
CUManbHOro HanpseHus, KOTopoe McnbiTbiBaeT 060/104Ka BO BPEMSA LUKINYECKUX UCMbITaHWIA. B cnyyae me-
TannorMgpuaHbiX KOHTenHepoB aecdopmaumnss MoxeT 6bITb HEOAHOPOAHON NO BCEMY KOHTeliHepy. Yucno un
pacnosioxXeHne TEH30METPUYECKMX AaTUYNKOB, HEOO6XoA4MMOe O/ obecnevyeHus o6HapyXeHUs HambOoNbLlIero
HanpsxeHMs B 060/104Ke, [O/MKHO ObiITb ONpPeAEesIEHO Ha MHXEHEPHbIX MOAENAX, CO3[4aHHbIX Ha OCHOBaHUU
3HaHWA KOHCTPYKLWW, BK/OYas pacnpefeneHne Harpysks v aHanus mHopmauuu, npefoctaBiieHHble Mpo-
n3soguTeneM 060/104KN, BHYTPEHHIOK KOHMUrypauuto 1 reoMeTpuio pacnpegeneHvss abcopbupyruwero Bo-
popopg cnnaea un T. . Ecnvm uHXeHepHble Mofenu He No3BOJIAKT TOYHO ONpefennTb TOUYKM MakCUManbHOro
0XUAaeMoro HanpskeHus, To Heo6xoANMOe YMCNO AAaTYMKOB M UX PaCMONOXeHMe A0MKHbI ObITb onpeaeneHsl
IMMNUPUYECKMN, NPOBEAEHNEM MUCMbITaHWIA ABYX MI-KOHTEiHEPOB, OCHALlEHHbIX 6OMAbLWKMM 4YUC/IOM TEH30Me-
TPUYECKUX AaTunkoB. Ha oCHOBaHWU MOMYYEHHbIX pe3ynbTaToB AasfibHelWne UCNbITaHUA MOryT NpoBOANTLCSA
C MCNO/MIb30BAHNEM MEHbLIEro Yncna TEH30MEeTPUUYEeCKUX AaTYNKOB, pa3MeLleHHbIX 419 M3MepeHns Hanbonb-
WX YPOBHEN HANpPSXXEHWI, UCNbITbIBAEMbIX 060/104KOIA.

Kak MMHUMYM cnefyeT KOHTPOAIMpOBaTb OKPYXHYHO Aedopmalnmnio Ha LUAMHOAPUYECKOl M Kynonoobpas-
HbIX YacTAax Ml -KOHTeliHepOB, HanpshkeHne n3rmba Ha NN0CKUX YacTax MI-KOHTEeNHEepOoB M OJ19 TOYEK KOHLEeH-
Tpauun HanpsxeHnsa (Ha yrnax u pebpax) — HanpshkeHue B 30HaxX BOKPYr TOUKM KOHUEeHTpauuu. Ons oueHku
HanpsKeHWs B TOYKE KOHUEHTpauuum AO/HKEH UCNOMb30BaTbCs 3O EKTUBHbIN KO3 AULUNEHT KOHLEHTPaLUK
HanpPsHKEHWN.

TeH30MeTpuUyeckme AaTyukn OO/DKHbI ObiTh 3aliMLLEHbl OT NMOBPEXAEHNS BO BPEMS NMPOAO/DKUTENbHbIX
NCMbITAHUA 1 OT BAIMSAHUSA OKPYXalLwein cpelbl, B KOTOPO/A OHU MPOBOAATCHA, HANpPUMep, C NOMOLLbID XUMUye-
CK/M CTOWKOIM 3MOKCUMAHOW cmonbl. MNepnoanmyeckm v No KpanHein mepe B Hayasne U B KOHUE LUKINYECKUX UC-
NbITAHUA TEH3OMETPUYECKME AaTUNKU AOMKHbI TpaaynpoBaTbCcs A/ obecnevyeHns npaBuabHon paboTsl. Ecin
OKaXKeTcsl, YTO KaKoi-TO TeH3o4aTumk paboTaeT HeNpaBUbHO, Ef0 HEO6X0AUMO 3aMEHUTb.

Jedopmaunsa npy NPpOEKTHOM npefenie HanpsXeHuin fosxHa 6biTb onpefeneHa MHXEeHepHbIMU pacye-
TamMun Ha OCHOBaHUWM KOHCTPYKLMWM 06O0/I0UKN 1 CBOWCTB MaTepunasioB Ui SMMNUPUYECKU NPU CO34aHUN BHYTPU
NMHEBMAaTMYECKOro UAN TMAPOCTATUUYECKOTO AaBNEeHNs, 3KBMBANEHTHOrO npefesibHOMY HanpsXeHUt ANA KOH-
CTpyKuun o6onouvkn. Ana MI-koHTeHepa, TEH30MeTpuyeckne AaTtymkm Ha KOTOPOM HaslOkKeHbl CHapyXu, HO
He MMeKT HEeMnoCpeACTBEHHOIO KOHTaKTa C 060/104KON UM 06/UL0BKOM, KOHTAKTUPYIOLWENR C MeTan/In4yeckmm
rmapuaoM u razoobpasHbiM BogopoaoM (Hanpumep, o6osoukm Tunos I, 1l gns @nGPOBOSTOKOHHbBIX KOMMO3K-
LMOHHbIX 6an/10HOB), An ansa o060/104KKN, KOTOpas Gblsia cneunanbHO NOABEPrHyTa naactuyeckol gedopma-
uun (To ecTb HarapToBke), gechopmaunsa Npu NPOEKTHOM Npefene HanpsHKeHui 4159 KaXAoro gatymka fo/KHa
onpeaenAaATbCa IMNMPUYECKM A0 MOMEHTa 3anpaBkm MI-KOHTeinHepoB BOLOPOAOM.

6.2.6.3 MeTo4 vcnblTaHUA

Onsa MTI-kOHTeliHepoB, NpefHa3Ha4YeHHbIX ANS TPAHCNOPTUPOBAHUA U UCNOb30BaHWUS B O4HOM MOJ0Xe-
HUW, NO MeHblel mepe NATb MI-KOHTeliHepPOB AO0/MKHbI ObiTb UCMbITAHbI B 3TOM MNOJIOXEHUW, YeTbipe A0/K-
Hbl O6bITb UCMbITAHbI C UCMOJIb30BAHMEM NOCNEeA0BaTENIbHOCTU KONebaHunii, ONUCAHHOW HWXe, N O4MNH LOJKEH
6bITb UCMbITAH TO/IBKO LUKAMYECKO Harpyskoin 6e3 Bubpauun. Ana MI-koHTelHepoB, KOTOpPbIe MOTyT UCNO/b-
30BaTbCsA 60nee 4eM B OHOM NPOCTPAHCTBEHHONM opuveHTauuun, no KpariHel mMepe TPU KOHTelHepa AO/KHbI
ObITb MCNbITaHbl B ABYX B3aUMHO MepPneHANKYIAPHbIX MOSIOXEHNAX C TOPU30HTaIbHbIM 1 BEPTUKASIbHBIM MO-
NIOXXEHUAMMN OCU KOHTeWHepa. [1Ba 13 Tpex A0/IKHbI 6bITb UCMNbITaHbl C UCNOJ/Ib30BAHMEM MOC/IEA0BATENIbLHOCTU
KonebaHuin, 1 0guH AO/MKEH ObiTb UCMbITAH LUKANYECKOI Harpyskoin 6e3 Bubpaumm. MI-KOHTEWHepbl AO/KHbI
LMKNMYECKN 3anpaBnsiTbCs BOAOPOAOM OT 5 % (He 60/11€e) HOMUHaNbHO eMKocTu Ao 95 % (He MeHee) HOMU-
HasbHOM emKoCcTU. [115 3anpaBKy A0/IKHO MCMOMb30BaTbCA HOMUHAbHOE AaB/eHMEe, 3Ha4YeHUs TemnepaTypsbl
LO/DKHbI 6bITh B AranasoHe akcnnayatauuu. McnbiTaHue JO/KHO COCTOATL NO KpaiHei mepe n3 106 LMKNOB 1
nNpoAoMKaTbCa A0 AOCTUXEHUSA pe3ynbTaTtoB, onpefeneHHbiX B 6.2.6.4. Ecnu n3mepeHHas gedopmMauusa npu
nocnefoBaTesNbHbIX LUKIaX NpeBbillaeT NPOEKTHbIA nNpefen HanpsXeHwin nnn Habnwpaetca naacTuyeckas
pedopmaumsa matepuana, TO UCNbiITaHWe AO/MKHO ObiTb NpepBaHo.

3HayeHne n3MepeHns OT KaXKAOoro TeH30MeTPMUYEeCKOro AaTymka AO/DKHO PerucTpMpoBaTbCs Ha KaXAoM
LMK/e B COCTOSSHUM MaKCMMasibHOWN 3anpasKu.

lMocne NATOro NOMHOrO LuKNa M 3aTem C MHTepBanamu 4yepe3 50 LMKIOB, KOrga KOHTENHepbl 3anpas-
NneHbl He 6onee yeM A0 5 % HOMMHaNbHOro o6bema, B 3aBUCMMOCTM OT MPOCTPAHCTBEHHOW OpueHTauuu,
KaX bl KOHTEWHEep AO/HKEH NoABepraTbCcsa BO3LENCTBUAM Creaylolleil nocnegoBarteibHOCTM BUbpaunin B no-
NOXEeHUN, COOTBETCTBYHOLEM NPOCTPAHCTBEHHON OpUeHTauuMy Npu NpoBeAeHNU LUKINYECKUX UCNbITaHWA:
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- cMHycoupanbHoe KonebaHue c kKayaHuem norapuMmnYeckoin YacToTbl B AnanasoHe ot 7 Ao 200 My n
o6paTHO K nokasaTtento 7 Ny Ha NPOTSHXEHUM 15 MUH. IDTOT UMK AO/HKEH NOBTOPATbLCSA 12 pa3 B TeueHue Tpex
yacoB Ana Kaxgoro MI-koHTeliHepa. KayaHue norapndmMmyeckoii 4acToTbl AO/HKHO OCYLLEeCTBNATLCA cneay-
owmm obpasom: ¢ 7 'y fOMKHO NOAAEPXUBATLCA MaKCMMasibHOe yCKOpeHue 0KoMno 1AM A0 AOCTMXKEHUS Ya-
cToTbl 18 ly. 3aTem amnanTyga A0/KHA nogaepxuBaTbcs Ha ypoBHe 0,8 mm (amnanTtyga 1,6 mMm) 1 yactoTa
[O/DKHa MOBbIWATHCA A0 LOCTUXEHUSA MaKCMManbHOro yckopeHus 8gn (npubnmnsutensHo npu 50 ). 3aTem
MakcumMmasnbHOoe ycKkopeHue 8gn A0/HKHO NoAfepXMBaTbCA A0 AOCTMXEHUA YacToTel 200 Iu,.

[ns koHTeliHepoB maccoi 6onee 100 kr MOXET MCNO/Mb30BaThCA cneayuias nocnefoBaTeslbHOCTb BU-
6paynini B KayecTBe asibTEPHATUBbLI ONUCAHHON BbiWe NOC/eA0BaTeNbHOCTH:

- NpOCTOEe rapMOHUYECKOE KoslebaHne ¢ BEPTMKaNbHOM amnanTtygoin 0,8 MM nNpy MakcMMasibHOM 06LEeM
pasmaxe 1,6 MMm. HacToTa go/KHaA N3MEHATLCA CO CKOpocTbio 1 Mu/mMuH B npegenax ot 10 go 55 Ny. Becb yukn
BO3pacTaHua 4acToTbl M BO3BpaT AOJ/IKHbI MPOAOMKATLCA B TedeHue (95 £ 5) MuH.

Ha pucyHke 3 npeactaBneHbl MUHUMalbHble TpeboBaHUA K NPOBEAEHUI0 LUKIaA.

a
b
Cc
o 10 o 0 (o] 0 o 0 Q 1] (o] 0 0 0 (o] 10 (o] 10 0 0 (o] 10
r - T c\N|] cCapgCOCONANT 3 - 10O 10O 0 T ~r"-~-¢co0oo0oocT)CcCnoo

X — HOMmep uukna

a Bubpauyus.
b 3apsagka.
c Pa3psagka.

d MocnegHne 50 nocnegoBaTesibHbIX LUK/IOB.
PucyHok 3 — Mpadomyeckoe onucaHne MUHUMasTbHbIX TPEGOBAHWUIA K LIMKITY

B 3aBMCMMOCTM OT NOMOXEHWS B NpocTpaHcTBe MI-KOHTeWHepoB, OAWH WX ABa KOHTeiHepa AO/XHbI
noasepratbCA TO/ILKO 3apsfke U paspsagke sofopoga.

6.2.6.4 Kputepumn gonycka

[na Kax[oro TeH30MeTpUYeCcKoro gatyvMka B TedyeHne 50 mocnefoBaTesibHbIX LUKNOB MakcumalbHOe
N3MepeHHoe 3HavYeHne HanpsXeHus He A0/HKHO npesbiwath 50 % pacyeTHOro npegena 3HavyeHUsa Hanpsxe-
HUSA, WK He A0/DKHA HabnaaTbCsa TEHAEHUMA K ero yBennyeHuo. MI-KoHTelHep AO/KEH CUMTATbCH He npo-
WeaWwnM UCMbITAHUA W €ro KOHCTPYKLMA A0/kHa 6biTb gopaboTaHa, ecnv Anas Awboro TeH30MeTpUYecKoro
JaTynka 3HayeHue HanpskeHus B XO04e LMKNUYECKOro UCMbITaHMA NpeBbllaeT 3HayYeHne HanpskeHusa ANA
060/104KM NPV NPOEKTHOM npejesie HanpskeHuii unu ecnn obonodka McnbiTbiBAET naacTtuyeckyt gedop-
Maumio.

[ns onpefeneHns oTCyTCTBUA YBENMYEHNSA HANPSXEHNA faHHble 01 KaXA0ro TEH30MeTpuyeckoro gart-
YymkKa C MakCumasbHbIM 3HaYeHMEM HanpsxeHusa 6onee 50 % 3HayeHUs HANPSXEHUA NPU NMPOEKTHOM npejerne
HanpsHXeHUn [O0/DKHbI 6blITb NMPOAaHann3npoBaHbl C NMPUMEHEHWEM JIMHENHOro pPerpeccMoHHOro mMeToga Hau-
MeHbLNX KBagpaToB cornacHo popmynie
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(1

rae a — YrnoBoin KO3agPuUUMEHT N3MEPEHHOTO HanpPsXeHUs;
X — HOMeEp UuMKna;

147
X =— X x/ — cpefHee 41C/I0 LMK/OB;

N — uucno nocnefoBaTeNbHbIX LUKIOB He MeHee 50;
y — u3MmepeHHas gedopmayus;

1j+N
=—X /|l — cpepgHAaa pecdopmauus.

MT-KOHTeliHep AO/MKEeH noABepratbCA LUKAMYECKUM MUCMNbITAHMAM A0 TexX nop, noka ANS HEKOTOpOoro
nepuoga, Bknuaruero B cebsa 50 nocnegoBaTtesibHbIX LUKNOB, KO3 (ULUMUEHT a He ByAeT MeHblle uau pa-
BEH HY/I0 A8 BCEX TEH30METPUYECKUX AAaTUYMKOB, U3MepsALWwnx 3HayeHne aedopmaunm 6onbe 50 % npu
NPOEKTHOM npegene HanpsXxeHwin. NpoaHann3mpoBaHHbie 50 LUUKIOB AO/KHbI O6bITb NnocnegHuMn 50 BbINON-
HEHHbIMW NocnefoBaTeNbHbIMU LUKNaMU. 3TOMY KPUTEPUIO AO/MKHbI COOTBETCTBOBATH 3HAYEHUS BCEX TEH30-
MeTpuyecknx gatunkos MI-KOHTellHepa B paccMaTpuBaeMoM Mepuoge nocrefoBaTesibHbIX LUKI0B.

Kpome Toro, nocne 3aBeplleHWs MWCMNbITAHWA Ha LWKIUYHOCTb M U3MEPEHWUSA HanpsHXKeHWi Ha Bcex
MT-KOHTeliHepax AO/MKHO ObITb CO34aHO AaBfieHMe, NocTaB/ieHa 3arfyllka Ha BbIXOLHOe OTBepcTue, a kKna-
naH AO/IXKEH ObITb OTKPBIT M 3aKpbIT Kak MMHUMYM ABa pasa. [locne yganeHus 3arnywkun Bce MI-KoHTelHepbl
LOJ/DKHbI COOTBETCTBOBATH KPUTEPUAM MNPUEMKU UCNbITAHWSA HA FTepMeTUYHOCTb no 6.2.5. Kak MuUHMMym fgBa
Ml -KOHTeliHepa, WCNbITaHHble B KaXAOW NPOCTPAHCTBEHHOW opueHTauuun, AO/DKHbl ObiTb MOABEPrHYTbI UC-
NbITAHWK Ha OTHECTOWKOCTb MO 6.2.2 M COOTBETCTBOBATb KpuTepusam npuemkn. OamH n3 MI-kKoHTeliHepoB
LO/DKeH ObITb UCMbITAH C NOCNef0BaTeIbHOCTbIO KonebaHuii, a opyroin — 6e3 Hee.

Hapsgy c atum, agnsa MI-KoHTeliHepoB C BHYTPeHHUM 06beMoM A0 120 Ma BKAOUUTENLHO Noc/ne 3aBep-
LWEHUSA UCNbITAHUS HA TEPMETUYHOCTb KaKk MUHUMYM OAMH MT-KOHTeHep KaxAoi NpOCTPaHCTBEHHOW OpUeEH-
Tauun, UCNbITaHHbIA C NOC/e40BaTENIbHOCTLIO KONebaHuii, AO/MKEH ObiThb pas3pylWweH U36bITOUYHLIM AaBAEHNEM.
WcnbiTaHnsa Ha paspbiB (paspyweHne) mMoryT ObiTb Kak NMHEBMaTUYEeCKUMU, Tak U rugpocratuyeckmumun. 3ape-
TMCTPUPOBAHHOE 3HAYeHUEe AaB/IEHUA pa3pyLleHUs LO/DKHO MpeBbilWaTh MUHMMAalbHOE 3HavyeHWe AaB/ieHUs
pa3spbiBa 060/104KK, ykazaHHoe B 5.3.2. [119 BCeX UCNbITaHU XxapakTep paspyLleHuii oMXKeH ObiTb Takum xe,
Kak 1 n3HavyasbHble paspylleHuns, ykasaHHble B 6.2.3, 1 xapakTtep AOJ/DKEH coBnajaTb AN BCeX NPOBefeHHbIX
UCMbITaHNA.

[JonxHbl cobngaTtbCca BCce npaBuia TEXHUKM 6e30MacHOCTU, YTOObl o6ecneuynTb 6e30nacHOCTbL NepPCco-
Hana n obopypoBaHusa. B yacTHOCTW, BO BPEMSA MHEBMATUYECKOrO UCMNbITAHWUA Ha paspbiB NepcoHan LOJIKEH
Haxo4MTbCA Ha 6e30nacHOM pacCTOSHMM OT yCTaHOBKM BO M36exaHuWe pucka paHeHus NOTOKOM rasa U pas-
netawwWUMUCA Npu paspbiBe feTansiMu KOoHTeliHepa.

Ona Ml-KoHTeliHepOB, B KOTOPbIX UCMO/Ib3yeTCA aKkTMBHAsA CUCTEMa OXNaxAeHua ANA perynmpoBaHus
n/vnn BO3AENCTBUA Ha TeMMepaTypy CUCTEMbI, Nobas HenpefHaMepeHHas yTeuka Mexay MI-KoHTeliHepoMm
N oxnaxgarwLel XaKoCcTblo AO/MKHA paccMaTprMBaTbCa Kak HECOOTBETCTBME KPUTEPUAM NPUEMKN NO pe3y/ib-
Tatam [aHHOro UCnblTaHus.

6.2.7 VcnbiTaHWe Ha ygap 3anopHOro KanaHa

6.2.7.1 O6bwmne TpeboBaHuA

KoHCTpyKunMn MI-KOHTEHEPOB CO CbEMHbIMU CpeacTBaMW 3aluTbl 3aNOPHOro KaanaHa AOJDKHbl nog-
BepraTbCs UCNbITAHUK Ha yaap B cOOTBETCTBUK € 5.7.5.

6.2.7.2 MNoarotoBka o06pas3yoB

VicnbiTaHUIO Ha ygap 3anopHOro kfanaHa fo/HKHbl 6bITb MOABEPTHYTLI TpU MI-KOHTeHepa. B xoge paH-
HOTrO MCMNbITaHWs BMECTO cnjiasa, NorsolarLero BOAOPOA, MOXHO MCNOMb30BaTh 6annacT uin ocTaBuUTb KOp-
nyc nycTbiM. Bo Bpemsa ncnbiTaHnsa MI-KOHTelHepbl He AO/DKHbI ObiTh NOA AaBreHMeM rasa. CbemHas 3awuta
3anopHOro knanaHa Ao/hkHa 6biTb y6paHa.
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6.2.7.3 Tllpouepypa ncnboitaHuA
Ona veneiTaHWs MCMNOMb3YeTCs LWapuK U3 3aKaseHHOolW cTanin v yaapHbiili 06bekT C 3aKpensieHHbIM Ha

ero KoHue wapukom. Wapuk ns 3akaneHHoOW cTann [ONXEeH MMeTb TBEPAOCTb No BpuHennt 248 + 3, a ero
AnameTp LO/HKEH M3MEHATbLCS B 3aBUCUMOCTM OT pa3Mepa 3arnopHOro kianaHa, Tak 4Tobbl OH MOT yAapATbCA
0 60KOBYHO CTOPOHY knanaHa nog yrnom 90° K NpoA0/bHOW OCKU KnanaHa v conpukacaTbCs € NA0CKOCTbO, NPO-
xXoasuiei yepes 3Ty xe 0Cb.

LWapuk nam ygapHblii 06bEKT C 3aKpenseHHbIM LAapMKOM U3 3aKa/IeHHOW CTasv, Takke Kak U Kaxnbli
Ml -koHTeliHep, cregyeT BbliaepXuBaTb He MeHee 4 4 npy MuHyc 40 °C. B TeyeHne 5 MUH Nocne BblAEPXN-
BaHns MTI-KOHTeliHep JO/DKeH ObiTb NPOYHO 3akpensieH, a 3anopHbllii knanaH AO/HDKEH nogBepratbCs ABYM
ypapam. lMepBblil yaap LOMKEH HAHOCUTbLCS CO CTOPOHbI 3aMOpPHOro knanaHa nog yrnom 90° K NpoAofibHOWA
OoCY KnanaHa v coBnajatb C MJOCKOCTbI, NPOXOAAWEeiR yepe3 3Ty Xe OCb. TOYKM yAapoB CO CTOPOHbI 3a-
MOPHOrO KnanaHa He AO0/DKHbl ObiTb 3aKPbITbl TAKMMU 3N1I€eMEHTamMu, Kak coefnHuTenbHas pe3bba Ha Bbixoge,
ycTpolicTBa cbpoca faBneHns, MaxoBuK U T. . LLlap u3 3akasieHHOW cTanu nam npegMeT U3 3akaseHHon cTanu
OO/MKHbI 06nafaTb AOCTATOYHON Maccoli M CKOPOCTbI AN nepefayun MUHUMAsIbHOW 3HEpruun, ykasaHHol B
Tabnuue 2. Mocne nepBoro ygapa MI-KOHTellHep AO/MKEH 6biTb MOBEPHYT Ha 180° ANns nNpoBeAeHusi BTOPOro
UCMbITaHNA Ha yaap 60KOBOI NMOBEPXHOCTU C APYFO CTOPOHbLI 3anmoOpHOro KranaHa.

Ta6nuua 2— Tpe6GoBaHUsA K yAAPHOMY UCTILITAHWIO LIAPUKOM

(V_-rvér;y'\ﬁg:}?:m? V(')%if:m’ ) MuHumanbHas aHeprus E3, [k
V<0,35 1,02
0,35<V< 10 6,80
10< V<25 13,50
25< V10 27,10
100 <V 162,70

a Hanpumep, npu cBo60AHOM NafeHnn 06bEKT BO3AENCTBUS CHAGXKEH LUAPUKOM W3 3aKasleHHOW CTasw,
E = mgdh,
rae E— sHeprua, 0x;

T — mMacca 06bekTa BO3LeliCTBMS, CHAGXEHHOIO LLIAPNKOM M3 3aKa/leHHOW CTanu, K;

[IC— yCKOpeHue, BbI3BaHHOe rpasuTauuein (9,8 m/c2);

h — BbicoTa BepTMKaNbHOrO NajeHus, M.

6.2.7.4 Kputepun gonycka
Mocne gByX UCNbITAHW Ha yaap KaxAblii 3anopHblii knanaH n MI-KoHTelHep A0/KHbl 6bITb OCMOTPEHbI
BU3yasIbHO Ha Ha/Mume MOBPEXAEHUA M MOABEPrHYTbl UCMbITAHUIO HA FTEPMETUYHOCTb cornacHo 6.2.5 B gna-

(. +1(n
nasoHe temnepatyp 20
I -5)

CoepgnHeHna 3anopHOro knanaHa (BxogHas pesbba) AOKHbI OCTaBaTbCsA HEMOBPEXAEHHbIMU 6€3 Tpe-
LWMH, 3aN0OPHbI KNanaH JOo/MKeH 6biTb paboToCNOCO6HbLIM. Pa3spylleHne mMaxoBuKa He LOJIXKHO cuYMTaTbCs OC-
HOBaHMEM A/ 6pakoBKM MO HECOOTBETCTBUK TpeboBaHWUSAM MCNbITAHUSA, NOCKO/IbKY 3aMOpHbIA KnanaH ocTa-
eTca B paboyem COCTOSAHUM U MOXET ObITb OTKPbIT WU 3aKpPbIT.

Ecnn nocne wucnbiTaHuii Tpeb6oBaHMWS WUCNbITAHUS HA TEPMETUYHOCTb HE BbINOJIHAKTCA WM 3anopHbli
KnanaH HaxoguTcs He B paboyem COCTOSHWW, UCNbITAHUK AO/MKHbI GbITb NOABEPrHYThI TpU MTI-KOHTeliHepa ¢
YCTAHOB/IEHHOI CHEMHON 3aWMnTOl 3anOpHOro KnanaHa. Ecnu atm Tpu MI-KOHTeliHepa yAOBAETBOPST Kpu-
TepussM NPUEeMKMU, TO KOHCTPYKUMA A0J/HKHA cyMTaTbCA AONYCTUMON MpW YyCNOBUM MapPKUPOBKM KaXAoro KOH-
TeilHepa B cOOTBETCTBUM C 7.2.3.

6.2.8 licnblTaHMA Ha BO3A4eNCTBUE LUKINYECKN N3MEHSEMbIX TeMnepaTyp

6.2.8.1 O6uwue TpeboBaHNA

VcnbiTaHMs Ha BO3J4ENCTBME LUKIUYECKM W3MEHSIeEMbIX TeMnepatyp MpOBOAATCA TOMbKO AN4
MTI-KOHTENHEPOB C BHYTPEHHMM 06beMoM A0 120 M BKAKOUUTENBHO.

°C 1 ya0BneTBOpsATb TPEGOBAHMAM HACTOSILLEr0 MyHKTa.
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MpumMeyaHne — 3TO UCNbITaHWE NPOBOAMTCA ANS NPefoTBpaLleHus NoTeHUMabHbIX Npobsiem, CBA3aHHbIX C
TeM, UTO He Obl/10 NPOBEAEHO LMKINYECKOe UCMbITaHWe Mo, AaBNeHNneM, aHa/IorMyHoe ToMy, KOTOpoe npeanucaHo B CTaH-
Aaptax MICO anst 6annoHoB. VicnbiTaHne npegHa3HaueHo 47151 OCYLLECTBAEHUSI TEPMUYECKMX Harpy3oK Ha MI-KOHTenHepbI
no BCeMy AmanasoHy TemnepaTyp Ux akcnayatauuu.

6.2.8.2 TogrotoBka K UCNbITAHUIO

Ecnn MTI-KkoHTelHepbl npegHasHavyeHbl 418 TPAHCNOPTUPOBAHUS M UCNOMb30BaHWSA B OAHON NpocCTpaH-
CTBEHHOII opueHTauum, HeobXxo4MMO MUCNbiTaTb MO MEHbLUEen Mepe NATb TakMX KOHTeHepOB B 3TOl OpueHTa-
unn. Ecnn KoHCTpykumsa MT-KOHTeliHepa He uckaw4YaeT MCcnosib3oBaHue ero 6osee Yem B O4HOM MNOJIOXKEHUN,
TO UCNbITAHWUIO AO/MKHbI 6bITb NOABEPrHYTbl HE MeHee Tpex MI-KOHTellHepoB B ABYX MOJIOXEHUAX, NepneHan-
KYNSAPHbIX APYT K A4PYry; Npu 3TOM OCb MI-KOHTeiHepa A0/MKHA 6biTb FOPU30HTAsIbHOM 1N BEPTUKA/IbHOMN.

MT -KOHTeliHepbl AO/DKHbI 6bITb MOMIHOCTbLIO 3anosIHEHbl BOAOPOAOM. VX HEO6X0AMMO NMOMECTUThL B Kame-
py AN NPOBEAEHUSA UCMbITAHUA C KOHTPONIMPYEMOli TemnepaTypoil, B KOTOPO BO3MOXHO M3MEHUTbL Temnepa-
TYpy OT MMHUMas/IbHOrO paboyero 40 MakCMManbHOro paboyero 3Ha4YeHUss 1 HA0H6OPOT B TeUeHMe 2 u.

6.2.8.3 lMpoueaypa vcnbiTaHUs

MT-KOHTeliHepPbl [A0/DKHbI OblITb MOABEPrHYTbl CAefylWUM TEPMUYECKUM LUKIOBbIM UCMbITAHUAM
(cm. pucyHok 4):

a) cnegyeT nomectutb MI-KOHTeliHEp B Kamepy C perynupyemoli TemnepaTtypoil u yBennumsatb TeEM-
N

+10 .
nepatypy B kamepe oT 20 °C 0 MaKcuMasibHOl TeMnepaTypbl 3KCn/yaTalyuu C NorpelHocTbio +5 °C 3a

145 mMuH;
b) HeobxoanMo BbigepxmBaTb MI-KOHTelHep nNpu MakcumasibHOlM TemnepaTtype akcnayaTtauum c no-
rpewHocTblo +5 °C He MeHee 1 y;

+10
C) Heo6XoAVMMO CHM3UTbL TemnepaTypy B kamepe go 20 I B TeueHne 14 + 5 MUH, 3aTEM YMEHb-

lWNTb TeMNepaTypy B kKamepe A0 MUHUMasbHOV paboyeli TemnepaTypbl C NorpewHocTbio 5 °C 3a 14 + 5 MuH;
d) Heo6xoguMMO BblAepXMBaTb TeMMnepaTypy B KAMEpe Ha YPOBHE MWHUMAaSIbHOW TemnepaTtypbl C no-

rpewHocTblo £5 °C He MeHee 1 y;

+107
(20 0 °C3a 14 %5 mMuH;

| 5)
f) peiicTBMA, onucaHHble B NnepeunciieHnsx a) — e), Heo6xoAnMo NoBTopuThL 50 pas.

€) yBenmuuBalT TeMnepaTypy B kKamepe Ao

Yt
80 -

60 r

X — Bpems, 4; Y — Temnepartypa, °C

PucyHok 4 — TpuMepHBbIii LYK UCMbITaHUS Ha BO3AelcTBre
LIMK/IMYECKN U3MEHSIEMbIX TeMMNepaTyp
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6.2.8.4 Kputepun gonycka

Mocne ncnbiTaHUsA Ha BO34ENCTBUE LUKINYECKN U3MEHSAEMbIX TeMNepaTtyp Kaxabiii MI-koHTeliHep fon-
XeH ObITb NOABEPTHYT UCMbITAHUIO HA TEPMETUYHOCTb M AO0/KEH COOTBETCTBOBATb kputepusam 6.2.5.

Mocne 3aBeplIeHNS UCMNbITAHUA HAa FTEPMETUYHOCTb MO MeHbleli Mepe oauH MI-KOHTeillHep Kaxpoi
NPOCTPaHCTBEHHON OpueHTaLun AO/MKEH ObiTb paspylleH noj BO34eliCTBUEM BHYTPEHHEero gasneHus. Mcnbl-
TaHusa Ha paspbiB (paspyleHne) MOoryT 6biTb BbIMNOSIHEHbI C NMPUMEHEHWEM MHEBMATMYEeCKOro Wau rugpasnu-
YecKoro BO34eilcTBMSA. 3aperncTpupoBaHHOE B X04€ WCNbiITAHWUS AaBJ/IEHME pa3pylleHUs AO/DKHO NpeBbiwaTb
MWHUMasIbHOE 3HaYeHne AaBfeHns paspyleHns o60s04kM, ykasaHHoe B 5.3.2. [1ns Bcex ucCnbiTaHUin paspy-
WeHNs AO0MKHbI NPOUCXOAUTHL TakK Xe, Kak U Npu UcnbiTaHWAX Ha nepBoHayasibHOe paspylleHune, yKasaHHbIX
B 6.2.3, 1 OHN JO/IKHbI ObITb OAHOTUMHLIMK BO BCEX NMPOBEAEHHbLIX UCMbITAHUSAX.

Heobxogmmo cobnogatb BCce npaBuaa TEXHUKM 6e30MacHOCTM, 4TOb6bl o06ecneynTb 6e30MacHOCTbL nep-
COHana n obopypoBaHuns. B yacTHOCTW, BO BpEMSA NPOBEAEHMUS UCNbITAHWUA Ha pa3pylueHne nepcoHan AO/HKeH
Haxo4uTbCs Ha 6e30nacHOM pacCTOSHMM OT YCTAHOBKM BO M36exaHue pucka NMopaxeHus rasom u passeTar-
WMUMNCA NpU paspbiBE YacTsMU KOHTeliHepa.

6.2.9 OTyeTbl O TUNOBbLIX UCMNbITAHUAX

OTyeTbl 0 TUMOBbIX MCMbITAHUAX, YAOCTOBEPSAKLWMNE COOTBETCTBME TpebGOBaHUAM cTaHAapTa, AO0J/DKHbI
npefocTaBnATbLCA Nosb3oBaTensaAm no TpeboBaHuio.

6.3 CepuiiHble UCMNbITaHUSA

6.3.1 O6wune Tpeb6oBaHUA

CepuiiHble ncnbiTaHUSA NPOBOAATCA B COOTBETCTBMM C YCTAHOB/IEHHON NEPUOANYHOCTbLIO B TEYEHUE BCe-
ro BpEMEHU WN3roTOB/IEHNS 060pPYyAOBaHUA C LeNbld 0b6ecneyeHnss COOTBETCTBMS MPOM3BOACTBEHHbIX onepa-
unii MIr-koHTeliHepoB TpeboBaHNAM TEXHUYECKMUX YCN0BUiA. Pasmep naptum MI-KOHTeNHepoB ycTaHaB/iuBaeT
M3roToBUTENb B 3aBMCMMOCTU OT 3aKasa U NpMMeHsAeMblX MaTepuanos:

a) pasmep napTuu rugpuga cocTouT U3 O4HOW napTuu cniaBa, abcopbupyrowero Bogopoa, Win B cOOT-
BETCTBUMN C TpebOBaHNAMYN YNO/THOMOYEHHbIX OPraHoB;

b) pasmep napTum 060/7104YKM COCTOUT M3 pa3mepa naptTum 060/104YKM, ONpefesnieHHOro B cTaHdapTe Ha
060/104KYy UMM B COOTBETCTBUM C Tpe6OBaHUAMMN YNOJTHOMOYEHHbLIX OPraHoB.

Bce cepuiiHble ucnblTaHnss MI-KOHTeliHEpPOB AO0J/IKHbl NMPOBOAUTLCSA Ha rOTOBbIX MI-KOHTeliHepax OT
napTuu.

6.3.2 VicnbiTaHne Ha paspyleHne 060/1I0UKM ON9 NapTun

He meHee ogHol 060104kM MI-KOHTEHEpa M3 KaXAolh napTun AO/HKHO 6biTb MCNbITAHO Ha paspyllueHune
nog faBfeHUEM.

Ecnn MI-koHTeliHep NMeeT BHYTPEHHMUI A 06beM cBbiwe 120 M/, ToO CNOocOo6bl UCMbITAHUA Ha paspylleHne
N KpUTEPUK AoNnycka AO/IKHbI COOTBETCTBOBATbL TpeboBaHUAM cTaHgapTa (cm. 5.3.1), cornacHo KoTopomy 060-
noyka 6blna npousBegeHa.

Ecnn MT-KOHTeliHep MMeeT BHYTPEHHU 06bEM, MEHbLUE UAN paBHbI 120 M, NCNbITaHUSA Ha paspylle-
HWe NPoBOAATCHA B COOTBETCTBMU C 6.2.3. Bce paspywieHns npyu Bcex NPOBOAUMbIX UCMbITAHUAX AO/DKHbI ObiTh
TakMMm Xxe, Kak u paspylieHve npu npoBefeHun HavyasbHOro UcnblTaHUA, ykasaHHoe B 6.2.3.

Heob6xogumo cobnogaTb Bce npaBusia TEXHUKM 6e3omacHocTu, YTobbl ob6ecneynTb 6e3onacHoOCTb nep-
COHana u obopynoBaHus. B yacTHOCTW, BO BpeMs MHEBMATMUYECKOro WUCNbITAHWSA Ha paspylleHue nepcoHan
[O/DKEH HaxXoAUTbCA Ha 6e30MacHOM pacCTOAHMM OT YCTAHOBKU BO M36exaHue pucka paHeHus BblpBaBLUUMCS
rasom u pasneTalwmumMnca nNpyu paspyleHnm KpynHbIMU OCKOJSIKaMU.

6.3.3 VcnbiTaHne Ha Bo3gencTBue MPA ans naptum rngpuaa

Mo MeHblweli mepe ognH MI-KOHTEMHep M3 KaXAol napTum rmapuaoB A0/HKeH 6biTb UCMbITAH A4Ns npo-
Bepkn MP/L B cooTBeTcTBMK C 4.1.1. MP/[] kaxaoli napTum He AO/DKEH npeBbiwaTth B 0,80 pas ncnbitatesibHoe
paBneHue ob6osoukn unu 25 MMa.

6.4 TlNnaHoBble NUCMbITAHUA N OCMOTPbI

6.4.1 T1aHOBble UCNbITaAHNA

M3rotoBuTesib NPOBOAMUT MNAHOBbLIE Nepuognyeckne UCnbiTaHusA NyTeM BU3yasibHOr0O OCMOTPa Kaxngoro
MTl-KOHTeiHeEpa NapTUU 1 NPOBEAEHMUA WUCNbITAHWA Ha yTeuky. Mpu 3TOM pe3ynbTaTbl AO/KHbI GbITb 0QOpPM-
NeHbl AOKYMEeHTasibHO (3anucu/akTbl). M3rotoBuTeNto cnegyet NnpoBOAUTL NeEpPUognYeckme UCnbiTaHs B Teve-
HMe kak MuHumym 20 net uam B TedeHne 1,5 cpoka cnyx6bl MI-KOHTeiHepOB B 3aBMCMMOCTU OT TOrO, Kakom
nepuvog Aosblie.

21



FOCT P NCO 16111—2024

McnblTaHna Ha yTeuky Bogopoga npoeBogAT no 6.2.5 npu temnepatype n HAO3, npn atom

MT -KOHTeliHep [,0/IKEH COOTBETCTBOBATb KPUTEPUSAM MPUEMKN.

[na Bcex o60s04eK, MCNOMb3yeMbiX Npy npoussoncTee MI-KOHTeHepOoB, U3roTOBUTENb AOKYMEHTa lb-
HO doukcupyeT, 4To 060n04ka 6bla M3roTOB/EHA, UCNbiTaHa M KBaAUUUMpoBaHa B COOTBETCTBUU CO CTaH-
paptom. M3rotoButesib MI-KOHTeliHEpa Takke BbINOJHAET KOHTPO/Ib NpU NpMEMKe B TOM 06beMe, KOTOpbIi
Heo6xoaum A5 Toro, 4Tobbl 060/104Ka COOTBETCTBOBAA YKa3aHHbIM TpeboBaHMAM.

6.4.2 [lacnopT N3rotoBsieHNd

CepTudumkar o TMNOBOM oAo06peHnn noaroTaBaAMBaeTCs AN Kaxgon naptum MI-KOHTeliHepoB U COOT-
BETCTBYeT BCEM TpebGOBaHUAM HacTosullero crtaHgaprta. lpumep COCTaB/IeHHOro cepTudukarta npuesefeH B
npunoxeHun D.

7 MapKupoBKa, Haknelkn n gokymeHTaums

7.1 MapKkupoBka

7.1.1 Ha xopowo BUgHOM MecTe Ha MI-KoHTeliHepe Ao/mkKHa 6biTb HAHECEHA HECMbIBAEMbIM CNOCOGOM,
MapkmpoBka, cofepxalwas cnefyLlwy MUHUMaNbHY MHpopMaumio:

a) CCblJIKa Ha HacToswwmii cTaHgapT, T. e. MICO 16111;

b) HO3 B cTepxHe;

C) MAEHTUMUKALWOHHBIA HOMEpP U3roTOBUTENS;

d) pata nsrotoBneHus (Mecsy U rog);

€) HaMMeHOBaHWe M3roTOBWUTE/ISA U ero TOBAapHbI 3HaK (Npyu Hanuuum);

f) pata ucteyeHunsa cpoka rogHoOCTU, OCHOBaAHHas Ha MakCMMasibHOM CpPOKe Cnyx6bl (Mecsy u roa).

7.1.2 B cnyyanx, Korga us-3a orpaHuyeHuii no pasmepy nav naowagm HeBO3MOXHO BK/IHOYNTb BCH Bbl-
WweykKasaHHy MHoOpMaumio B yaobountaemom dopmarte, AoNyckaeTcs OTC/exunBaemblit kog. Ecnm ncnonb-
3yl0T Takoil kog, To Ha MI-KOHTellHep BCe paBHO [OJ/KHA ObiTb HAHECEHA MapKMPOBKa C ykasaHueM WHAop-
Mauumn no 7.1.1 B COOTBETCTBUMU C nepeyucneHnsamu b), e) u f).

7.2 Hakneiikn

7.2.1 O6wune TpeboBaHUA

Haknelikn npepynpexgalLlero xapakrepa pasMmelialoT B COOTBETCTBUN C TpeboBaHuamu NCO 7225.
Hakneikn He [OMXHbI NO coAepXalweinca Ha HUX MHpopmMayMn BCTynaTb B NMPOTUBOPEYNE C MAPKMPOBKON Ha
o6osiouke.

B cnyvyasx korga no npuynHe orpaHMYeHHOCTU pa3mMepoB HEBO3MOXHO Pa3MeCcTUTb BCHO BbllleyKa3aH-
HYI0 MHOpMaLMIO Ha Haknelike, Takylo MHhopmMaLmnio MOXHO yka3aTb Ha ynakoBKe unu B JOKYMeHTauuu, npu-
KnagblBaeMoi BMecTe C usgenuem, 3a UCKIUYeHneM npeaynpexaeHuns «CoaepXnumoe orHeonacHo», KOTopoe
[OJ/DKHO BCerga HaHOCUTLCA Ha usfgenue.

MprmevyaHne — MoxXeT NOTPEGOBATLCS HAUIMUME AOMO/THUTESIbHBIX HAKMEEK, TaKMX KaK MAEHTUUKALMOHHLII
HOMep M onucaHue, Kak ykaszaHo B TunoBbix npasuiax OOH Mo nepeBo3ke OnacHbIX rpy30B, HOMepa AeTav WM MOAEN
1 MPOYMX NpeaynpeanTe/ibHbIX HAANUCEN, UMEIOLMX OTHOLWEHWE K MeTaniorapuaHoMy Mr-koHTeliHepy.

7.2.2 OnacHoCTuN, cBAA3aHHble C TBepAbIMU MaTtepunanamm

M3roToBuTENb YyKasbiBaeT Ha Haknelikax MHgopmauuio npeaynpeanTenbHOro xapakrepa, CBA3aHHYH
C NoTeHLManbHOM ONacHOCTbID MaTepuanos, cogepxawmxca B MI-koHTeliHepe. MpeaynpexaeHns LOKHbI
BK/lOYATb MHpOpMaLUo 06 onacHOCTM B3auMOAENCTBMSA COLEPXMMOrO KOHTeliHepa C BO34yXOM, BOAON Uu
ApyrMumn cpegamu.

7.2.3 Hakneiikn, cogepxaume nHopmMmaynio 0 CbeMHOR 3awmTe KnanaHa

B cooTBeTcTBUM C TpeGoBaHuAMU 6.2.7.4 Ha Hak/eikax AO/DKHbl 6blITb HAHECEHbI crneaylouue cnosa
«BHUMAHWE: KnanaH MoxeT 6bITb NOBpexXaeH B pesynbtaTe ygapa. YCTAHOBUTE 3AWLNTY KNAMNAHA HA
MECTO, ECJIN OH HE NCIMOJIb3YETCHA».

7.2.4 Hakneiku, cogepxauime nHgopmayuno o TemnepaTtype

Mi3roToBuTENb yCTaHaB/AMBaeT Hakielkun c npepynpexpeHnem: «HE HAFPEBATbL BbIWE XX °C, HE
NCNONBb30OBATb OTKPbLITOE MAAMA NN NCTOYHUK MNITAMEHW», rge «XX» o603HavyaeT yCTaHOBJ/IEH-
HOe MakChMasibHOe 3HauyeHue TemnepaTypbl 06CYXNBAHUSA.
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B cooTBeTcTBUU C 4.3.2 MUHMMAJ/IbHAA U MakcuMasibHas TemnepaTtypbl 060/104KM AJ15 HOPMallbHbIX yC-
NOBWiA aKkcnayaTaymmn A0/HKHbI COCTaBAATbE MUHUMYM MUHYC 40 °C 1 makcumym nawc 65 °C. Ecnv makcumanb-
Has M MUHMUManbHas TemnepaTtypbl MOTyT OT/IMYATbCA OT yKa3aHHbIX, OHU AO/KHbI 6biTb YKa3aHbl N3roTOBU-
TeNeM Ha Hakneiike.

8 [oKkymeHTauusi, npunaraemas K nsgenuvio

8.1 MHopMaLNOHHbIE NUCTbI MO 6e30nacHOMY o6palleHuo ¢ MaTepuanamm

VMHgopMaLuMoHHble NUCTbl N0 6e30MacHOMY O6palleHuto ¢ matepuanamu, TaKMMKU Kak razoobpasHblii
BOAOPOA W cogepxawue abcopbMpoBaHHbI BOAOPOA Chnasbl, AO/MKHbI NpunaratbCcs K AOKYMeHTauum Ha
noctaBnseMoe o6opyaoBaHue. DTU NINCTbI AO/MKHbI coAepXxaTb TpeboBaHUA K o6ecnevyeHUto 6e30MacHOCTU
N UHCTPYKUMIO Mo obpalieHunto ¢ o6opysoBaHMeM B c/lydae yTeuyku BoAopoda W/Mam NOBpPeXAeHMs CUCTEMbI
XpaHeHus, pasrepmeTusaymmn 060pyaoBaHMs M NOTEHLNANILHOTO B3aMMOgEeNCcTBUS Npu 3aToM abcopbupytoule-
ro BOAOPOJ cnnaea C BellecTBamu, TakKUMK Kak BO3fyx, BoAa, oxnaxjatwu,as cpega v T. 4.

8.2 PyKoBOACTBO NoO/ib30BaTesis WA PYKOBOACTBO MO 3Kcnyataumm

8.2.1 O6uwmne Tpeb6oBaHUA

M3rotoBuTenb AO/MKEH NpeayCcMOTPeTb PYKOBOACTBO AN1A MOJSib30BaTeNA WAM PYKOBOACTBO MO 3KCNYy-
atauun. PyKoBOACTBO [AOJ/DKHO BKAWOYaTb MHOpPMaLMio O MUHUMAsbHbIX YCNOBUAX 3KCnayartauuu, onpeje-
NeHHyl B pasgene 4, kacalolwylocs kayecTBa BoAopoga, npoueayp nepsoli v nocneaylowumx 3anpaBok, WH-
dopmauuno 06 yTuamsauum M NOBTOPHOM MCNOMb30BaHUM W/MAN ApYyrne COOTBETCTBYHOLWME OrpaHnYeHus no
NCMNO/b30BaHNIO, BKIOYAA MUHMMAaNbHYIO BEHTUIALMIO B MecTax aKcnayatauun v XpaHeHus, MUHUMabHble
npoueaypbl NepUOANYECKNX UCAbITAHUA N NPOBEPOK, €CAKN 3TO MPUMEHUMO.

8.2.2 NMpoueanypbl NepBoOl 1 NocneayoWmMX 3anpaBok

8.2.2.1 MNposepka nepes nepsoil 1 NOCNeAYOLWMMIN 3anpaBkamm

N3rotoBuTeNb AO/HKEH ONpeAennTb Npoueaypbl NPOBEPKM, NPOBOAMMbIE Mepes NepBoii 1 nocneayoLwm-
MK 3anpaBkaMu MI-KOHTelHepa.

Mpoueaypbl NPOBEPKM AOMXKHbI BKAOYaTh B ceba npoBepky MI-koHTellHepa Ha npegMeT AelicTBYoLLero
cpoka cnyx6bl, Hanuuna Tabnuyek ¢ pasbopymMBbIMU NpeaynpeanTesibHbIMU HAANUCAMW U HALEXHOCTb UX
KpenseHns, UCMPaBHOCTU KOMMNOHEHTOB W WX Ha/IMYUs, OTCYTCTBUSA NOBPEXAEHWA Ha 060/104Ke U KNanaHax.

JomkHbl GbITb onpeenieHbl KPUTEpPUU, COrNacHoO KOTopbiIM MI-KOHTERHep BO3MOXHO 3anpaBuTb WAx
cnepyet npekpaTuTb akcnayaTtauunto MI-koHTelHepa.

8.2.2.2 TpeboBaHusa K 3anpaBke

[ns ocyuwecTBneHnsa nepeoin n nocnegyowmnx danpasok MI-KoHTeliHepa U3roToBUTENb AO/DKEH npej-
CTaBUTbL CneayoLwyo nHopMaymio:

- npaBufa TEXHUKN 6e30NacHOCTU Y BO3MOXHbIE OMacHble cuTyauun;

- cnocob onpepgenieHna AOCTMXXKEHUSA 3HAYEHUS HOMUHAIbHOW €MKOCTU cornacHo 4.2;

- MUWHMMAasbHbLIA N MakCMManbHbIA Anana3oH gaBfeHUin (MakcuManbHoe AaBfieHne He LOJ/IKHO NpeBbl-
WwaTb 3HaYeHVe HOMUHANbHOIO AAaB/IEHUA 3anpasBku);

- MUHUMAasbHbIA 1 MakCManbHbIli Ananas3oHbl Temneparyp;

- opyrue cneumnanbHble YCN0OBUSA, HeobXxoAMMble A8 NEPBONM U NOCAeayLWwmnx 3anpasok.

8.2.2.3 O6opyanoBaHue

M3roToBuTENb AO/DKEH OonpeaennTb TpeboBaHua kK 060pyAoBaHMio, UCMONb3yEMOMY ANA NepBoi u no-
cnepywouleil 3anpaBok KOHTeHeEPOB ANA nNpefoTBpalieHna nepesapsaja.

8.2.2.4 OcmoOTp ¥ NPOBEPKM MOC/Ie NEPBON ¥ nocneaywuieli 3anpaBok

N3rotoBUTENb A0/KEH ONpeaennTb Npoueaypy NpoBepkn, NPpOBOAMMOI Nocse NepBOi 1 nocnenyrLLmx
3anpaBok MI-koHTeliHepa. MeToguka AO/DKHA BKAYaTb MPOBEPKY Teun Bogopofa u3 MI-KoHTeilHepa M Ha-
nnyne NoBPEXAEHHbIX UIN OTCYTCTBYHOLLUX KOMMNOHEHTOB YCTPOCTB CONPsXeHna (Hanpumep, NoBpexaeHue
pe3b6bl, CanbHUKOB UM YNIOTHEHWUIA).

8.2.2.5 lepuoanyeckne nNpoBepKMU U UCMbITAHUA

M3roToBUTENb AO/MKEH YKa3aTb MUHUMaAbHbIe TpeboBaHNA K NepuogMyeckumM npoBepkaMm U UCMNbITaHu-
AM. VIHTepBasibl TakMx NMPOBEPOK AOJ/IKHbI COOTBETCTBOBATL MHTEpBasnaM, ykasaHHbIM B cTaHgaptax NCO Ha
nepuoamnyeckne npoBepkyu n ncnolTaHnsa kopnyca (Hanpumep, MCO 6406, NCO 10461 n NCO 11623). Bo Bcex
cnyyasax NepnogMyHOCTb Takmx NPOBEPOK U UCMbITaAHWI He A0MXHa npeBbiwaTh 5 ner.
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MpunoxeHve A
(cnpaBo4HOE)

COBMECTMMOCTb MatepuasioB npu pa6oTe C BOAOPOAOM

A.1 CoBMeCTUMOCTb MaTepuasioB npu paboTte ¢ BOAOPOAOM

KOMMOHEeHTbI, B3aUMOAECTBYIOLLME C ra3006pa3HbIM BOLOPOAOM WU COAEPXALLMMY BOAOPOS, CPEAAMU, a Takke
Bce AeTasM, MPUMEHSIEMbIE A1 YI/IOTHEHWSI WK COMPSXKEHUS], AOMKHbI ObITb AOCTATOYHO CTOMKMMU K XUMUYECKOMY U
thusnueckomy felicTBui0 BogopoAa B YCIOBUSIX 3KCNTyaTaumu.

A.2 MeTau1/1bl N METaUISINYECKUE MaTepuasibl

Monb3oBatensm cnefyeT 3HaTb, YTO TEXHWYECKMEe MaTepuasibl, NoABeprawLlpecs BO3LENCTBMIO BOJOPOAA B pa-
6oueli cpege, MOryT NPOSBNATbL NOBbILEHHYI0 BOCMPUUMYMBOCTL K KOPPO3WW, BbI3BAHHOW BOAOPOAOM, Yepe3 pas/imuHbie
MeXaH/3Mbl, Takne kak BOAOPOAHOE OXpynyvMBaHWe U BOAOPOAHOE BO3AelicTBMe.

BozopoaHoe oxpynyvBaHne onpeaensieTcs kak npouecc, NpMBOAALLMIA K YMEHbLUEHUIO BA3KOCTW WK NAACTUYHOCTU
MeTasifia 3a cHeT MPOHMKaHUS aToMapHOro BOAOPOAaA.

B knaccmueckom Buge BOLOPOAHOE OXpynuMBaHvWe pasfensioT Ha ABa Tvna. [epBblil TN — BHYTPEHHEE BOL0POA-
HOe oxpynumBaHne — Hab/loAaeTCs, Korga BOAOPOA MPOHMKAET B CTPYKTYPY MeTaslsia B pesysibTarte TEXHOoMormm obpa-
60Tk MaTepuana v nepeHacbIwaeT MeTa1 BOAOPOAOM. BTopoii Tn — oxpynumBaHue BOLOPOAHONW cpefoin — saBnseTcs
pesynbTaTtom abcopbuuy BOAOPOAA TBEPAbIMM MeTasllaMu B npoLecce paboTbl.

ATOMapHbIi BOAOPOA, PaCcTBOPEHHbLINM B METase, B3aUMOAENCTBYET C BHYTPEHHUMW AedekTamy mMeTannia, obbly-
HO BbI3blBasi NOBbILLIEHNE BOCMPUMMUYMBOCTU K PACNPOCTPAHEHUIO TPELUMH 1, TakuM 06pa3om, yxyallas Takme OCHOBHbIE
CBOWCTBA, KaK NaacTMYHOCTb 1 BA3KOCTb. CYLUECTBYIOT KaK BHYTPEHHWE, Tak 1 BHELUHVE (hakTopbl, KOTOPbIE y4acTBYHOT B
BbI3BaHHOM BOZAOPOAOM paspylleHu MeTasinoB. MUKPOCTPYKTYpa Matepuasia SBAsSeTcs BakHbIM (DakTOpPOM, MOCKOSIbKY
BTOpble hasbl, KOTOPbIE MOTYT NMPUCYTCTBOBATL WK OTCYTCTBOBATbL M3-3a pas/inyunii B coctase 1 06paboTke, MOryT B/IUATbL
Ha COMpOTUB/IEHWE MaTepunasia paspyLleHunio. BTopble hasbl, Takve Kak heppuToBble CTPUHIEPBI B ayCTEHUTHBIX HEpXa-
BEIOLLMX CTassAX, TaKKe MOryT yCUIMBaTb aHU30TPOMHbIE CBOMCTBA MaTepyasioB. B LenioM MeTasibl Takke MOryT 6biTb 06-
paboTaHbl 419 yBE/IMYEHNs fuana3oHa NpoYHOCTU, U U3BECTHO, YTO CTOMKOCTb K BOLOPOLHOMY paspyLUeHunio yXyaLlaeTcs
C MNOBbILLEHNEM MPOYHOCTU CriNasa.

BHelwHve BO3feliCTBMS, B/UAIOLLME HA BOAOPOAHOE paspyLUeHue, BKIIOYaloT B cebs AaBneHue BOAOpOLa, TeM-
nepatypy, XMMMUYecKylo cpedy M CKOpocTb Aedopmaumun. BocnpumMumBoCTb K BOAOPOAHOMY paspyLUEeHMI0 BO3pacTaeTt
C NOBbILLEHNEM AaBNeHUs Bogopoda. BnnsHve TemnepaTypbl He ABNAETCA OAHO3HAYHbIM. HekoTopble MeTaslslbl, Takue
KaK ayCTEHUTHble HepXaBelLme CTasin, UMEKT JIOKaSTbHbIA MaKCMMyM BOCMPUMMYMBOCTM K BOAOPOAHOMY paspyLUeHuto
B 3aBMCVUMOCTU OT TemnepaTtypbl. HekoTopble ra3oobpasHble npUmecH, HaxoAsLyecs B ra3oobpasHoOM BOAOPOAE, Talkoke
B/IMSIOT HA BOAOPOAHOE paspylleHve. Bnara, Hanpumep, MOXeT nary6HO BAMSITb Ha a/TlOMUHMEBBIE CM/1aBbl, MOCKOJIbKY
B/I&XKHOE OKCWUMPOBAHWE CO34aeT CWU/IbHO NIETYUMil BOLOPOA, TOrAa Kak CUMTAEeTCs, YTO B HEKOTOPbLIX CTasisX Bara no-
BbILLAET CTOWKOCTb K BOAOPOAHOMY paspyLlUeHuio, 0bpas3ysi NOBEPXHOCTHblE MN/IEHKU, KOTOPbIE BbICTYMAalT Kak KMHEeTU-
yeckuin Gapbep AN BOAOPOAA. Tak HasbiBaeMblii 06paTHbIi 3dhdhekT ckopocTy Aedopmaumny 06bIMHO HabnojaeTcs B
NpUCYTCTBUM BOLOPOAA; APYTMMW CNOBaMU, METaU/Ibl MEHEEe BOCNPUMMUMBBI K BOAOPOAHOMY PaspyLUEHUIO MPU BbICOKUX
CKOpOCTAX Aedopmarmn.

Mpy Temnepartypax, 6An3kux K TemnepaType OKpy>KaroLLlein cpedbl, 3TO SBMIEHWEe MOXET B/IUATb Ha MeTaslfbl C 06b-
€MHO-LIeHTPMPOBaHHON KyOWUYEeCKO KPUCTaUI/TMYECKON CTPYKTYPOI peLUeTK, Hanpumep B DeppuTHbIX cTansax. B oTcyt-
CTBME OCTATOYHbIX HaMPsHKEHW UM BHELLHEW Harpysku BOLOPOAHOE OXpynyuBaHWe MOXET MPOsIBMATLCS B pasHbIX hop-
Max, Hanpumep Takux Kak B3fdyTve, BHYTPEHHee pacTpeckuBaHue, obpasoBaHue rMapuaoB N CHUXEHHAs NIacTUYHOCTb.
Mpy pacTArMBatoWmMx HaNPSHXKEHUAX MU KO3hhULMEHTE MHTEHCMBHOCTM HaMPSHKEHWA, NPEBbILLAIOLWEM HEKOTOPbI onpe-
[eneHHbI Nopor, aToMapHbIii BOAOPOS, B3avMOLECTBYeT C MeTasI/IoM, NPUBOAS K 06pa30BaHUi0 1 POCTY AOKPUTUUECKNX
TPELLVH, BbI3bIBAIOLMX pa3pyLUeHUe.

BogopogHoe oxpynuvBaHue MOXeT HabniogaTbCsa BO BpeMsi TepMO06PaboTky MNPy MOBbILLEHHbIX Temnepartypax u
B XOfe 3KCr/yarauyn npy rasibBaHu3aumm, KOHTakTe C TEXHO/IOTMYECKMMU XMMUKATaMu, peakumsx KOppo3uu, KaTogHOW
3almTe 1 Npu MCMob30BaHMM BOLOPOAA MOJ, BbICOKUM JaBfieHWEM WM MPU BbICOKOW Temnepartype.

MHOrme HU3KONEerMpoBaHHbIE KOHCTPYKLUMOHHbIE CTal MOTyT NOABEPraTbCs BO3AENCTBMIO BOAOPOAA MPU 3HAYEHW-
AX Temnepatyp 4o 200 °C. 310 HeobpaTvmas Aerpagaumns MUKPOCTPYKTYPbl CTaslv, Bbi3blBaeMast XMMUYECKOW peakumeit
mexay AndyHAMPYIOWYM BOAOPOAOM M YacTMLaMun kapbuga B CTasiv, KoTopas NPUBOAUT K 3apOXAEHWI0, POCTY 1 pac-
NPOCTPAHEHMUIO Ny3bIPbKOB MeTaHa BAO/b rPaHuL, 3epeH ¢ 06pa3oBaHNEM TPELLVH.

BogopogHoe oxpynuvBaHvue HabnogaeTcs B TakMx MeTasinax, Kak TUTaH U LMPKOHWIA, 1 ABMSETCA NpoLeccom 06-
pa3oBaHysA TePMOANHAMUYECKN CTabW/bHbIX M OTHOCUTENBHO XPYMKWX rMapuaHbIX has B npeaenax CTpyKTypbl.

CBapka B 3alU/THOI cpefe M CBapHble LBbI MEXAY PasHOPOAHbIMM MaTepuasiaMmn Y4acTo BK/IOYAOT BbICOKOMEr-
poBaHHble maTtepuasbl. Bo BpeMsi MCNonb30BaHWsA Npu 3HaYeHusX Temnepartyp 6onee 250 °C Bogopos AnddyHAnpYeT B
JINHWIO CMN/IaBMIEHNS MeX[Y BbICOKO/IENMPOBAHHbBIM CBapHbIM LUBOM W HEslerMpoBaHHbIM/HW3KO/IErMPOBAHHLIM OCHOBHbLIM
matepuasiom. MNpn ocTbiBaHUM Temnepartypa MeTasina nagaeT. MoHWKeHHas pacTBOPUMOCTb U AndIdy3MOHHAsA Cnocob-
HOCTb BOAOPOAA paspyLlaloT CBApHOW LLOB HapyLLEeHWEM CBS3EN.
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[anee npuBefeHbl HEKOTOPbIE pekoMeHAauuy no ynpasfieHUo PUCKOM BOAOPOAHOrO OXpynunuBaHuS:

- BblBGOP CbIpbIX MaTEPVAaIOB C HN3KOW BOCMPUUMUMBOCTBLIO K BOAOPOAHOMY OXPYNYMBAHMIO MyTEM KOHTPO/IA XUMMU-
Yyeckoro coctasa (Hanpumep, UCMOMb30BaHNA CTabUNN3aTOPOB KapObuaoBs), MUKPOCTPYKTYPbI (Hanpumep, 1CMosib30BaHNS
ayCTEHWTHbIX HEpXaBEeHLMX CTasieil) 1 MeXaHUYECKUX CBOMCTB (Hanpumep, OorpaHUyYeHus TBEPAOCTU, XenaTesibHO A0
225 no wkane Bukkepca M CHATUS OCTaTOYHbIX HaMPSDKEHWIA C MOMOLLbIO TEPMO06pPa6oTkM). MpuMeHeHne MeToaoB Mc-
MbITaHWi, onucaHHbIX B NCO 11114-4, Ans Bbibopa METa/I/IMYECKUX MaTeprasnioB, CTOMKMX K BOAOPOAHOMY OXPYNUYMBAHMIO.
B ny6nuvkaumn 941 AMEPUKAHCKOro He(TAHOrO MHCTUTYTA MPUBELEHbI OrpaHuuYeHns A8 pasfiyHbIX TUNOB CTasei B
3aBMCMMOCTW OT AaB/ieHns U Temneparypbl Bogoposa. JaHHble 0 BOCNPUUMMUYMBOCTU K BOAOPOLHOMY OXPYNUMBaHUIO He-
KOTOpbIX pacnpocTpaHeHHbIX MatepuanoB npueeaeHbl B ISO/TR 15916;

- COEefMHEHMVs, MOMYYEHHbIE C NPMMEHEHMEM CBApKU B 3alLUMTHONM Cpefe, ¥ CBapHble LBbl MeXAy PasHOPOAHbLIMM
martepuasiamm, KOHTaKkTMpytoLLye ¢ BOAOPOAOM, HEOO6X0AMMO Neproanyecky noaseprarb ybTPasBykOBOMY KOHTposto. Ta-
Kne cBapHble coegMHEHUsT HEOBX0AMMO NoABEpraThb AONO/HATENIbHON MPOBEPKE NOC/IE HEKOHTPONMPYEMBIX OTKIHUEHWIA,
npy KOTOPbIX 060PYy0BaHNE UHTEHCUBHO OCTbIBAET;

- orpaHuyeHve ypoBHS 3HAYEHWUI NpunaraemblX HanpsHXeHUA 1 BO3AENCTBUI YCTaNIOCTHbIX (DaKTOpPOB;

- KOHTPO/Ib M/IOW@AN MOBEPXHOCTV aHoda/kaToga v 3h(PEKTMBHOCTM MPU HAHECEHWM MOKPLITUIA HA OAETa/U, YTO
NPUBOAUT K HaA/exallemMy KOHTPO NAIOTHOCTM MPUIOXKEHHOro ToKa. Bbicokas M/IOTHOCTb TOKa yBenuyuBaeT 3apsagky
BOA0POAOM;

- YMCTKa METa/I/I0B B HEKATOAHbIX LLEMOYHbIX PACTBOPaXxX ¥ B MHIMBUPOBAHHbLIX KMCNOTHBLIX pacTBopax;

- ncnonb3oBaHve abpasmBHbIX YUCTALLMX CPEACTB O/19 MaTepuasnioB ¢ TBepaocTbio 40 no wkane C Poksenna win
BblLLE;

- M0 BO3MOXHOCTU KOHTPO/Ib TEXHOMOTMYECKUX NPOLLECCOB B YACTU CHWKEHUS pUCKa BOLOPOAHOrO OXpynumBaHus
BO Bpemsi NpOu3BOACTBA.

A.3 MNonnmepsbl, anacTtomMepbl U Apyrne HeMeTasl/iIndyeckme marTepuasbl

BONBLMHCTBO NOMMMEPOB MOXHO CUYMTATb MPUrOAHbLIMU A1 TEXHOMOIUIA, CBSA3aHHbIX C NPUMEHEHNEM ra3oobpas-
HOro Bogopoga. CneayeT yuutbiBaTb TOT (0akT, YTO BOAOPOA AMddbyHAMPYET Yepe3 matepuabl ropasgo cusibHee, Yem
yepe3 meTtasbl. MonutetpadtopatuneH (MTP3I) n nonuxnoptpudtopatuneH (MXTPI) AsnsoTcs Hambonee pacnpo-
CTPaHEHHbIMU MaTepriasiaMin B TEXHOIOTUAX 06CNyXMBaHUA BogopodoM. CnedyeT NpoBEPUTb NMPUrOAHOCTb APYrnX Marte-
pvanos. PykoBogCTBO BO3MOXHO Halith B ICO 11114-2, ISO/TR 15916 1 ANSI/AIAA G-095.

A.4 Tlpoymne cCbiNnkn

Bonee passepHyTOe onvcaHve cBefeHuiA, CBSi3aHHbIX C BOAOPOAHON KOppo3veit 1 MeToammn ee KOHTPOSIS, U3noxe-
HO B MaTepuasiax crneumanm3MpoBaHHbIX OpraHM3aumii n nx ctaHgaprax.
A.4.1 MexayHapoaHasa opraHmsalms rno ctaHgapTusaumm (Www.iso.org)

Cwm. [1] — [12].
A.4.2 AMEPUIKAHCKNI MHCTUTYT a3pOHaBTUKM N aCTPOHaABTUKMN (Www.aiaa.org)
Cwm. [13].

A.4.3 AMEPUKAHCKNI MHCTUTYT HedpTh (Www.api.org)

Cwm. [14] v [15].

A.4.4 AMepuKaHCKOe 06LECTBO MO MCMbITaHMIO MaTepuasioB (Www.astm.org)

Cwm. [16] — [30].

A.4.5 AMepurKaHCKOe 06LLLECTBO NHXEHEPOB-MEXaHNKOB (Www.asme.org)

Cwm. [31] — [33].

A.4.6 AMepuKaHCKoe O6LLLEeCTBO CBapLMKOB (WWw.aws.org)

Cwm. [34].

A.4.7 MexayHapoHblii Coo3 pabotogareneil MalMHOCTPOUTEIbHOM MNPOMBILLIEHHOCTU (WWW.
asminternational.org) n O6LWeCcTBO UHXEHEPOB aBTOMOBU/IbHOM MPOMbILLIEHHOCTU (WWW.Sae.org)

Cwm. [35] — [37].

A.4.8 HauvoHanibHasa accoumaumns NHXeHepOoB-KOPPO3NOHMCTOB (Www.nace.org)

Cwm. [38] 1 [39].
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MpunoxeHve B
(ob6s13aTeNIbHOE)

NcnbiTaHns, UMUTUPYHIOLLLME YC/TOBUS 3KCMyaTauum

B.1 Bo3geiicTBre XNOKOCTSAMMN

B.1.1 O6Lme NOMoXeHNs

WcnbitaHne npumensieTcs 4ns 06o104ek MIM-KoHTeliHepOB, B COCTaB KOTOPbIX BXOAAT 6a/1/10HbI C BO/IOKOHHON 060-
noukoid I, 1l v IV Tvnos.

WcnbiTaHnsam A0mkHbI 6bITb NOABEPrHYTHI [Be 060/10UKW B YCIOBUSX, MOAENMNPYIOLLMX YCTAHOB/IEHHYIO TEOMETPUIO,
BK/TIOYAS NOKPbITVE (€C/M OHO MPUMEHSIETCS), S/IEMEHTbI KPEMN/IEHNA 1 NPOKNAAKN, a Takke PUTUHIM € YNJIOTHEHUAMU TOW
xe hopmbl (T. €. KOJbLEBbIE YNIOTHATENN), YTO UCNOMbL3YIOTCA B NPOLECce aKCrayaTaumu.

O6e 060M104KM NOABEPraloT npeABapuTesibHOM MNOAroTOBKE B COOTBETCTBMM € B.1.2, a 3aTeM LMKIMYecKoMy BO3-
[JeicTBuIo cpeg, AaBneHnii 1 TemMnepaTyp npy ycnoBusX, ykasaHHbix B Tabnuue B.1. XoTsa npegsapuTenbHas noAroToBka
1 BO3AECTBYE XNAKOCTE OCYLLECTBASETCS Ha LWIMHAPUYECKON YacTy Koprnyca, K BO34EACTBUI0 UCMbITaTeNbHON cpeabl
[Jo/mkHa BbITb yCTOWYMBA BCSA MOBEPXHOCTL KOPMyca, B TOM YMC/IE €ro 3aKkpyr/ieHHble yyacTku. B kayecTse anbTepHaTuBbI
[lonycKaeTcsl UCMosib30BaHWe OAHOro GaslioHa, Npy 3ToM 0b6a MCMbITaHUs MOrpyXeHnem B BOLY WU Apyrve XWAKOCTU
NPOBOAATCH C OAHWUM 6anIoHOM, Kak ykasaHo B Tabnuue B.1. B aTom cnyyae He06XOAMMO MPUHATL Mepbl, YTOObI NpeaoT-
BPaTUTb NEPeKPecTHOe CMeLUMBAHNE XUAKOCTEN.

B.1.2 NpepBapuTesibHas NOAroToBKa K UCMbITaHUAM

B.1.2.1 AnnapaT Ana npegBapuTesibHON NoAroTOBKM

[ns npeaBapuTenbHOM NOAFOTOBKM MCMbITATe/IbHOM 060M0UKM C MOMOLLBIO yAapa MasTHUKOM U rpaBuem [O/DKHbI
1CMNO/b30BaTLCA YCTPOWCTBA CNEeAyoLLmMX TUMOB.

Annapart, okasblBalLMii BO3[ENCTBNE MASTHUKOM, COCTOMT:

a) M3 CTa/IbHOTO BO3AENCTBYIOLLErO CepAeyHuka, umMetowero hopmMy nupamuipl, CTEHKM KOTOPOW MpeacTasBnstoT
co6oli PaBHOCTOPOHHME TPEYTO/bHMKKM, C KBaApaTHbIM OCHOBAHVEM; BbICLUAS TOYKA W Kpas AO/DKHbI UMETb 3aKpyrieHus
paguycom 3 Mwm;

b) MasATHUKa, LIEHTP yaapa KOTOporo coBnafaeT C LEeHTPOM TSXKECTU nupamubl, ee paccTosiHue OT OCY BpalleHus
MasTHMKa cocTasnseT 1 M, a obLan mMacca MasTHUKa, NPUBEAEHHAS K LeHTPpY yaapa, coctasnseTt 15 kr;

C) M3MepUTENbHBIX CPEeACTB A/18 ONPeesieHns TOro, YTO SHEPrust MasTHIKa B MOMEHT yapa COCTaB/IsieT He MeHee
30 H *M 1m HaxoguTca Kak MOXHO BvKe K STOMY 3HaUYeHUIo;

d) cpepfcts yaepxaHua 6as1/10Ha B UICXOAHOM NOJIOXKEHUN 3a TOPLEBbLIE BbICTYMbI BO BpeMs yaapa.

lpaBuiiHan yaapHas MalumHa BKIOYaeT B cebs:

a) yJapHyl0 MallvHy, NOCTPOEHHYI0 B COOTBETCTBUM C OCOBEHHOCTAMM, NPUBELEHHBIMU Ha pUCYHKe B.1, a Takke C
BO3MOXHOCTbIO paboThbl B cooTBeTCTBUM C ASTM D3170, 3a UCKNHOYEHMEM TOro, YTO 060/104Ka AO/DKHA MMETb TeMnepary-
py OKpyXatoLeli cpedbl Npy yaape rpasuem;

b) rpaBuii, COCTOALLMIA U3 @1IIOBNASTLHOTO JOPOXHOIO rpaBusi, NPOCESAHHbIA Yepe3 16-MUIIMMeTpoBOe CUTO, HO
yaepxusarowuincs 9,5-MUIMMeTpoBbIM cUTOM. Kakaoe yaapHoe Bo3deicTBue Ao/MKHO cogepxatb 550 M kannmbpoBaH-
Horo rpasusi (NpubamanTesibHo 250—300 kaMHei).
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1— BOpOHKA; 2 — ucnbiTyeMast 060n04ka; 3 — BNyCK Bo3ayxa; 4 — Tpyba 50 mwm;
5 — Kopo6 LWMpKHOi okosio 500 MM; 6 — pasmMepHbIit nnbLTP

PucyHok B.1 — MawunHa ans yaapHoro UCnbiTaHns € NMOMOLLbIO rpasuns

B.1.2.2 lNMpoueaypa noarotosku

B.1.2.2.1 lMoAarotoBka K UCMbITaHWUIO NOrpyXXeHnem

K BO34€ENCTBMIO MasTHUKa U rpaBus 40O/mMKHA ObiTb NOArOTOB/IEHA Ta YacTb kopryca, kotopas OyaeT ncnonb3oBaTbes
ona norpyxenus (cm. B.1.3.1).

M3 060/104kM cbpacbiBalOT AABMEHNE W NOABEPratoT MOArOTOBKE LIEHTPa/IbHYH YacTb Koprnyca, koTopas 6yaeT no-
rPY>XeHa B XMUAKOCTb BO3AENCTBUEM CTEPXHA MasTHWKA B TPEX TOYKaX, PacnofIOXEHHbIX APYr OT Apyra Ha paccTosHUM
okono 150 mm. Mocne ygapa MasTHUKOM HEOGXOAMMO MOArOTOBWUTbL 3TV TOYKU AS18 HAHeceHus ygapa rpasvem. Kpome
TOro, K eAUHWYHOMY BO3AENCTBUI0 MasATHMKA Ha NOTPYXXEHHYIO YacTb KOpnyca He06X0AUMO NOArOTOBUTL Kyrnos006pasHyto
30HY Ha paccTosHuM 50 MM (M3MepsieTcs No ocK) OT MecTa BO3LEWCTBUS.

B.1.2.2.2 MoaroTtoBka K BO3AENCTBUIO pacTBOpPamMu XUAKOCTel

K BO34eicTBUIO rpaBMeM rOTOBSIT TOSIbKO Te 4acTy Koprnyca, KOTopble GyAyT MCNOMb30BaTbCA A8 WUCTbITAHWA C
xuakoctamu (cm. B.1.3.2).

Heobxogumo pa3genvTb BEPXHIO YacTb 060/10YKM AN UCTIbITaHUA C pacTBOpaMM XUAKOCTEN Ha NATb CEKumid C
HOMUHaNbHbIM AnameTpom 100 MM 1M HAHECTU Ha HUX METKW, HeobXxoauMmble AN5 NOATOTOBKMA W BO3AENCTBUSA PacTBOPOM
XNOKOCTU (CM. pUCYHOK B.2). Cekunmn He [O/MKHbI NepekpbIBaTh Apyr Apyra. Ecnv npu ucnbitaHnm ncnonb3yetcs ogHa 060-
Nlouka, cnepyeT ybeanTbCs, UTO 3TV CEKLMM HE NEPEKPLIBAIOT TE CEKLUM, KOTOpbIE NpeAHa3HavYeHbl A1 NOrPyXeHns. XoTs
3TO 1 yA06HO Npy NPOBEAEHUN WUCTbITAHWIA, CEKLMM HE [OMKHbI ObITb OPUEHTUPOBAHbLI BAOSIb OLHON NIHWN.

Mocne Toro kak u3 6ansnoHa 6yfeT COPOLLEHO [aBneHWe, HEOO6XOAMMO NOATOTOBUTL KaKAYH W3 MATU OTMeYeH-
HbIX CEKUMIA ONs1 UCMbITaHWSA B PacTBOPE XWAKOCTEN NyTeM BO3AENCTBUS HA 3TW CEKUMM TPaBMEM B COOTBETCTBUU C pU-
CyHKkOM B.2.
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1— 0651acTb BO3AENCTBMS pacTBOpaMmM XUAKOCTEN; 2 — 06/1aCTb NOTPYXKEHUS (HKHAS TPETb)

PucyHok B.2 — PacnonoxeHue univHapa u cxema obnacTein Bo3geincTeums

B.1.3 YcnoBua ucnbitaHUs

B.1.3.1 VcnbiTaHne Ha norpyxeHue

Ha cooTBeTCTBYHOWMX 3Tanax ncnbitaHms (cM. Tabnuuy B.1) Heo6XxoaMMo pacnoioXnTb 060/104KY FOPU3OHTASIEHO
M NOTPY3UTb €€ HWKHIOKW 4acTb, COOTBETCTBYIOLLYIO OAHOW TpeTu AvameTpa, B pacTBOp A8 UCMbITaHWA, UMUTUPYHOLLNI
COCTaB KMC/IOTHbIX AOXAEW/OPOXHON CONW, KOTOPbIA COCTOUT:

- V3 [EVOHN3NPOBAHHON BOAbI

- Xqopvga HaTpusi ¢ maccoBoii goneit (2,5 £0,1) %;

- xnopuga kanbuysa ¢ maccoBoii gonei (2,5 +0,1) %;

- CEpPHOI KUC/IOTbI B AOCTATOYHOM KOMMYECTBE, YTOGbI nonyunts pH = 4,0 £ 0,2.

Jlo norpyxxeHnss Heo6xoa4MMO OTKOPPEKTMPOBaTh YPOBEHb pacTBopa 1 3HadyeHve pH.

TemnepaTypa pacTBopa A/1s1 UCNbITaHWUIi B BaHHON J0/KHA NOAAEPXKMBATLCS Ha ypoBHe (21 +5) °C, Bo Bpems no-
rpY>XeHNs1 Heo6X0AMMO YAEepPXMBaTb HEMOrPYXEHHYIO YacTb HGasi/IoHa B OKpYyXatoLemM BO3ayxe.

B.1.3.2 Bo3geiicTBre pacTBopa XuaKocTei

Ha cooTBeTCTBYHLMX 3Tanax ucnbitaHuin (cm. Tabnuuy B.1) Heo6xogMmo nofaBEPrHyTb OTMEUYEHHbIE CeKUmM BO3-
[LeCTBUIO OJHVM U3 NATU HKENPUBEAEHHbLIX PACTBOPOB A1 UCMbITaHWA. [N KaxAoi cekuun B TeyeHne BCero ucnbita-
HMSi He06X0AMMO MCNOJ/Ib30BaTb OAVH M TOT Xe PacTBOpP A1 UCMbITaHWIA:

- BOJHbIA pacTBOP CEPHOI KUCOTbl C MUHUM&/TLHOV MaccoBoi aoneid 19 %;

- BOJHbIA pacTBOP rMapoKcuaa HaTpus ¢ MUHUMasIbHOW MaccoBoi fonein 25 %;

- MaccoBas Aonsa metaHona B 6eH3uHe coctasnseT 30 %;

- BOAHbIA pacTBOP HUTpaTa aMMOHUSI C MUHUMa/TbHOM MaccoBoii fonen 28 %;

- BOAHbIA pacTBOP METU/IOBOrO CNMpTa C MUHUMasbHOM MaccoBoi goneii 50 % (T. e. XMAKOCTb ANs OMbIBaHUs
cTekon).

Bo Bpemsi NpoBefeHUsT UCMbITaHUSA HEOOXOAMMO YCTaHOBUTL 060/I04KY, KOTopasi Gbl1a NoABeprHyTa BO3AENCTBUIO
pacTBopa A/11 MCMbITaHWiA, B camoe BepxHee MooxeHne. HeobxoAMMO YCTaHOBUTb Takke MPOKMaAKy M3 CTeK1oBarthl
TONWWHOM npumepHo 0,5 Mm 1 gnametpom 100 MM B Kakayt NOAroTOB/EHHYH0 06/1acTb. C NOMOLLBI0 MUMNETKU cnepyeT
HaHecTn 5 M1 pacTBopa 4151 UCMbITaHW Ha NoLWaaKy U3 CTeknoBarhl, y6eanTbCs, YTO OHa CMayMBaeTCcsi paBHOMEPHO
no Bceli MOBEPXHOCTU M NPONUTLIBAETCS MO BCeld ero TonwyHe. Co3gatoT AaBneHne B 6asi/loHe 1 yaansioT NPoKNaaky v3
CTeK/1I0BaTbl NOC/e TOro, Kak AaBfneHne B 6as1/ioHe NpoaepxnTCs B TedeHne 30 MUH.

B.1.3.3 LMk n3meHeHusa fasrieHus

Ha cooTBeTCTBYHOLMX 3Tanax ucnbitaHns (cM. Tabnuuy B.1) 6as110H HEO6X0AUMO NOABEPrHYTbL BO3AEACTBUIO MHEB-
MaTUYECKOro WM rmapaB/IMYeCKoro AaBneHns B guanasoHe 5 % MP/[, n MP/, npyu komMHaTHOI 1 60/51ee BbICOKMX TeMnepa-
Typax, a Takke B gnanasoHe 5 % MP[ n 60 % MP/[ ana 6onee HU3kux temnepatyp. CneayeT yaepxmBaTb MakCUMasibHoe
AaBrieHne Kak MUHUMYM 60 ¢ 1 y6eguTbCs, UTO KaXAblid NOJHbIA LMKA 3aHUMaeT He MeHee 66 C.

B.1.3.4 Bo3pgeiicTBre BbICOKMX M HA3KMX TEMMEepPaTyp

Ha cooTBeTCTBYyIOLLMX aTanax ucnbitaHua (cM. Tabnuuy B.1) noBepxHOCTb 6a1/10Ha HEO6XOAMMO NOABEPTHYTh BO3-
[JefCcTBUI0 BbICOKMX M HU3KMX TemnepaTtyp Bo3ayxa. Huskas TemnepaTypa He fomkHa 6biTb MeHblie MuHyc 35 °C, a Bbl-
COKasi JO/MKHA ObITb paBHOI KakK MMHMMYM MakcyMasibHOl TemnepaType obcnyxmBanus (65 °C 1 Bbille) Npu N3MEPEHNN
TemnepaTypbl NOBEPXHOCTW GasloHa.

B.1.4 MNpouenypa ncrbiTaHns

Heobxoammo noarotoBuTb GasioHbl (MM OguH GaslioH) B COOTBETCTBMM € B.1.2.

BbINONHAT NocnefoBaTeIbHOCTb BO3AENCTBUSA XUAKOCTLIO A1 UCMbITAHWA, LUMKIaMM U3MEHEHUST [aB/IEHUS U U3-
MEHEeHVs Temneparyp, Kak ykasaHo B Tabnuue B.1. He gonyckaeTcss npoMbiBaTbh WM BbITUpaTb NOBEPXHOCTb GasifioHa
Mexay aTanamv UCMbITaHuiA.
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Tabnunuya Bl — Ycnosus n nocnefoBaTeslbHOCTb UCTbITaHWiA

JTanbl ncnbiTaHua

Yucno umknos

[Ba 6annoHa OpwvH 6annoH

CcNyX6bl (n1eT)

Okpyxatouian cpega HarpyxeHus Temnepatypa
o aBneHnem
BanoH Ne 1 BannoH Ne 2 ATbTEPHATUBHbIN A
6annoH
Mpoune Xunakoctu OkpyxatoLeli
(30 MuH) o cpegpl
500 x cpok OkpyxatoLei
Morpyxerune cnyxo6bl (net) cpefpl
250 x cpok OkpyxaroLei
BosAyx CNyX6bl (NeT) cpefpl
Mpoune xungrocTtn . OkpyxatoLei
(30 mMuH) cpefpl
250 x cpok
Bo3ayx CnyxGbI (neT) Huskas
Mpoune xunaKocTu OkpyxatoLeii
(30 MuH) - cpefpl
Bo3gyx 250 x cpok Bbicokas

Mocne 3aBepLUeHUsI NOC/eA0BATENIbHOCTA UCMbITaHWA Bce MI-KOHTEHepbI, y4acTBYyOLME B HUX, AO/KHbI ObIiTb
pa3pyLleHbl BHYTPEHHUM AaB/ieHUeM B COOTBETCTBUN C 6.2.4.4.2 nnm 6.2.4.4.3 1 KpuTepmusamm npuemMKn.

B.2 cnbiTaHWe Ha NorpyxeHne B COJIEHYHO BOAOY

B.2.1 O6Lime NONOXeHWsI

WcnbiraHne ABnseTca oba3atenbHbiM Ans MI-KoHTeliHepoB, NpeAHa3HaueHHbIX 418 3anpasBku/3ano/iHeHns nog Bo-
[oi nv ans paboTel Nog, BoAoW. [laHHoe ucnbiTaHue sBASeTCs AOMNOMHUTE/IbHLIM MO OTHOLLIEHUIO K APYTMM UCTbITaHUAM
MI-KOHTEiHEPOB.

B.2.2 NoagrotoBka

060n04Ka He Ao/MKHA GbITb OKPALLEHHO, HO AO/MKHA GbITb NOAFOTOBEHA CNeLuanbHO /15 YKa3aHHOro UCTbITaHuS.

[ns BONOKOHHbIX 060104ek Tuna Il u Tuna Il naliHep MOXeT 6biTb OKpalleH WM 3aliyeH OT KOpPo3un Nobbiv
CNnocobom, KOTOpbIi BKOYEH B 3asiBKY Ha MPOEKTMpOBaHME.

B.2.3 lNepuvog norpyxeHus

[lBe 3aKpbITble 060/104KM, BHYTPU KOTOPbIX OTCYTCTBYET AABNEHNE, NOTPYXAKT Ha 1—2 4 B XOPOLLUO NepemeLLaHHbINA
BOJHbI pacTBop, cofepxaluunii He meHee 35 /1 xnopuga HaTpus, Npu Temnepatype He meHee 20 °C.

Uepes 2 4 gaBneHve B 6a//IOHe YBE/IMUMBAIOT U NOAAEPXMBAIOT Ha ypoBHE 5/6 3HaueHnss MP/], B Te4eHne He meHee
22 y. Mocne 3Toro gaesieHne cbpacbiBaeTCs.

B.2.4 Nepviog, cyLwikn

Mocne nepuofa MOrpyxeHus 060/104Ka AO0/MKHA ObITb BbIHYyTa M3 pacTsBopa X/opufa HaTpus U npocylleHa npu
KOMHaTHOIi TeMnepaType B TeYeHMe Kak MUHUMYM 22 u.

[aBneHne B 6a/1/10HE YBENNUMNBAIOT U MOAAEPXKMBAKOT Ha YpoBHe 5/6 3HaveHns MP[, B TeueHne He meHee 2 u. To-
Crie 3TOro JaBfeHne copacbiBaeTcs.

B.2.5 ANnUTeNbHOCTb UCMbITaHUA 1 KpUTEpUX goMnyckKa

Linkn, BKIOYAKOLWMIA NOTPYXXEHME 1 CYLLKY cornacHo B.2.3 n B.2.4, noBTopstoT 45 pas.

Mo 3aBepLUEeHUN UCTIbITAHUSA OfHAa M3 ABYX 060/104eK NOAMEXMT pa3pyLUeHUto NocpeacTBOM BHYTPEHHEro JaBie-
HUA cornacHo 6.2.4A2 vnn 6.2.4.4.3, 4TO COOTBETCTBYET KpUTEpUaM Npuemkun. [pyras 060104ka 4o/mkHa ObiTb NoaBep-
THyTa MCMbITaHWI UMKINYECKM BO3AEACTBMEM OKpyXatollein cpefpl cornacHo VCO 11119-2:2012, 8.5.5, u BbigepxaTb
3000 UKMKNOB MOBbLILLEHMSA AaB/ieHUA [0 3HadyeHus B 5/6 MP[, 6e3 pa3pbiBa Un yTeuek.

Mpn nNpoBefeHNN UCNbITAHUSA KOHTPOJIMPYIOTCA W 3amnvCbIBAIOTCA CRefyowme napameTpbl:

a) Temnepatypa pacTBopa x/Jiopuga HaTpus, no KpaiHein mepe oavH pas B 24 v;

b) AaBneHve ncnbiTaHus;

C) OMTeNbHOCTb MOrpyXeHus;

d) napameTpsbl, ykazaHHble B 6.2.4.4.2 nin 6.2.4.4.3;

€) napameTpsbl, ykasaHHble B ICO 11119-2:2012, 8.5.5.

29



FOCT P NCO 16111—2024

MpunoxeHve C
(cnpaBo4HOE)

CepTudukar o TMNoBom ogo6peHunn

B HacTosilemM NpUIOXKEHMN NPUBOAMTCS Mpumep dhopMbl cepTudmkata 0 TMNOBOM 0406peHun. [pyrne dopmbl
Takke AoNyCTUMBbI.

CEPTUD®UNKAT O TUMNMOBOM OAOBPEHNN

BblaaH:
(YnonHOMOYeHHbI opraH, NpoBOAMBLUNI OCMOTP)
B cooTBeTCTBMM ¢ NICO 16111
MeTanniornapuaHbii KoHTelHep (MIM-KoHTeliHep)
Ceptucpukar Ne [Jata

KoHcTpykuusi MIT-KoHTeHepa:
[Onucanue cemelictBa MI-KOHTEHEPOB (PUCYHOK), KOTOPOE MOMYyYUSI0 CEPTUGIMKAT O TUMOBOM Of06peHnn]

OnuncaHune n pacyeTHble Kputepun MI-KoHTelHepa:

MakcumasnbHO paspelueHHoe gasnexve (MPL): 6ap
Mpepen HanpshxeHwid npn MPL; 6ap
HomuHanbHoe gaBneHune 3anpasku (HA3): 6ap
HomuHasibHasi eMKoCcTb Bogopoja: r
[nana3oH paboumnx Temneparyp: °C
[nanas3oH Temnepatyp o6CnyXnBaHus: °C
DKCN/yaTauMOHHBbIA CPOK CITYX6bI: net

KonnuecTBo, pacnonioxeHue, pasmep, NponyCckHas CMOCOBHOCTbL M TN YCTPOMCTBa N5 copoca gasnenus (YCL):

[asnexne cpabatbiBaHunst YC[, (Hy>XHOe yKka3aTb): 6ap

Temnepatypa cpabaTbiBaHus YC/L, (HyXHOe ykas3aTb): °C

A6copbupytoLLmMii BOJOPOS, Crias:

CpeAcTBa yaepXuBaHUst TBepAbIX YacTuL, (Hy>HOe yKasaTb):
BHYTpeHHME KOMMOHEHTbI (HY)XXHOE yka3aTb):

BHeluHee MoKpbITUE (HY)XHOE yKas3aTb):

CvicTeMa oxnaxaeHus (Hy>XHoe ykasaTb):

OnvcaHne n pacyeTHble KpUTEPUN 0BOOHKN:

CTraHgapT NPOeKTMPOBaHMSA 1 U3roToBneHus (Hanpumep, NCO 9809-1):

VicnbiTatensHoe gasnenune ph: 6ap HapyxHblii gnameTp (HOMUHa/TbHbIN): MM

MuHUMasibHaa rapaHTMpoBaHHas TOJILMHA CTEHOK a': MM

dopma OCHOBaHUA:

[OnuHa (HoMnHanbHas): MM EMKOCTb no Bofe (HOMWHasIbHas) n

Tepmuyeckass obpaboTka:

Bua matepuana u cBoiictea: Matepuan: Re MIla Rg: Mr1
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3rotoBuTtesib Mr-KOHTeVIHepa nnn ero npeacrtaBuTesib

(HavmeHoBaHMe 1 afpec U3roToBUTENA UM ero npeAcTaBuUTenNs)

Bcsa vHchopMauysi MOXET 6bITh NOJydYeHa u3:

(HaumeHoBaHWe 1 agpec ynosHOMOYEHHOrO opraHa)

HacTosilwyM noATBepxak CBOE peLUeHNe OTHOCUTENIbHO TOro, YTO KOHCTPYKUMs MI-KoHTeliHepa, onvcaHHasi B HacTos-
wem CepTudmkate 0 TMNOBOM 0406GpPEHMM, COOTBETCTBYET No BceM napameTpam VCO 16111. MpOTOKOAbI TUMOBLIX UC-
MbITaHUI NpUNararTcsa K HaCTOALWEMY CTaHAapTy.

Jata MecTo

Mopnuck nHcnekTopa
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B HacTosILLEM NPUIOXKEHUN NPUBOANTCS NpUMepP hopMbl akTa NpuemMku. [pyrue hopmbl TaKkke AOMYCTUMbI.

AKT npriemkun Ne

Maptna Ml -KOHTeHepOB, cocTosias 13

cooTBeTcTBUM ¢ MICO 16111.

M3rotoButens MI-KOHTeHepoB.:

MpunoxeHve D
(cnpaBo4HOE)

AKT NnpuemMkm

AKT MNMPVEMKN

MeTa/IIornApUAHbIX KOHTeliHEPOB

cepuii, Gbl1a OCMOTPeHa U NpoBepeHa B

MecTo:

Konnyectso:

[Jata ncnbitaHusa (mecsu, roa):

V3rotoBuTENb 0OO/OYEK:

MecrTo:

EMKOCTb Mo BOAe: HOMUHaUTbHasA

VcnbiTaTesibHoe AaBneHvne
0607104kK ph:

MuHMMasibHOE [laB/ieHre pas3pbiBa
0000YKMN:

MakcumanbHoO paspeLueHHoe
nasnenve (MPL)

CepuiiHblii(e) Homep(a):

TEXHUYECKUE XAPAKTEPUCTUKN

n

6ap

6ap

6ap

HomuHasbHoe aaBneHne
3anpasku (HA3):

HoMuHasbHbI 06beM BOgopoOAa:

[mnanasoH pabounx Temneparyp:

6ap

°C

Twn ycTpolicTBa (yCTpoiicTB) cbpoca AaBneHus,

KO/IM4yecTBO, MECTO:

MapkumpoBka:

farta
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HomuHasibHasa gvHa
(6e3 KpblWwkK 1 6e3 KnanaHa):

HapyxHbIi anameTp (HOMUHasbHbIA) D:

CTtaHgapT NPOeKTUPOBAHNS 1 U3roTOB/IEHNS
0600YKN:

YpoBeHb HanpshkeHus npu MP/:

MuyHUMaibHas rapaHTUpoBaHHas TOJLLUHA
CTEHOK Kopnyca a'.

YepTex Ng

SKCnJlyaTalUMoHHbIA AnanasoH TeMnepaTypbi:

CpoK Cryx0bl:

WM3roTtoButenb

MM

MM

MMa

MM

°C

nert
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MPUEMO-COATOYHBIE UNCTIbITAHUA

3anncK pesynbTaToB MCNbITAHUIA 1 OCMOTPa Kaxkaon naptun MI-KOHTEHEPOB, Ha KOTOpble pacnpocTpaHsieTcsa cepTudu-
Kart, npeacTaBfeHbl HUXE:

Homep cepuu VicnbiTaHve Ha paspbiB

Homep mapTum 060104KN Ne ot

OTMeTKa «npoLues»
[aBneHue paspbisa, 6ap p
Ji'e} Wnn «He npotuesn»

MonyyeHHble pe3ynbTaTbl NPUMEHWMbI A1 MI-KOHTeliHepoB, OTGMpaeMblX W3 Kakaol napTum. Bce ocTasibHble MI-
KOHTEMHepb! B NapTuK NMoABEPraloTcs UCMbITaHUSIM Ha repMETUYHOCTL MpKu TeMnepaType °C, Haxoxge-
HWIO nog fasneHveM HA3 1 COOTBETCTBYIOT KPUTEPUAM MPUEMKMN.

Kputepun gonycka — no CO 16111, 6.2.5.

3aBepeHHbIi MPOTOKOS U3rOTOB/IEHNS Y UCTbITAHUS 060104EK (aKT MPUEMKM) npuiaraeTcs.

Homep cepun MDP Test

0
Homep napTun rmapuaa Ne ot MaKcuMasbHoe paspelLeHHoe OTMeTKa «TpOLLET»

Jie) ZaBneHue, 6ap WIN «He npoLuesn»

MonyyeHHble pesy/bTartbl NPUMEHUMb! Ansi MI-KOHTEelHepoB, OTOMpaeMbiX U3 Kaxaoi napTum. Bce ocTasibHble M-
KOHTelHepbl B NapTuy MOABEPralTCsl UCTbITAHWSIM Ha FeEPMETUYHOCTL NpU TeMnepaTtype °C, Haxoxge-
HUIO nog, AasneHneM HAO3 v COOTBETCTBYIOT KpUTEPUSIM MPUEMKY.

Kputepun gonycka — no CO 16111, 6.2.5.

K HacTosileMy cTaHAapTy NpuiaraeTcsl 3aBEPEeHHbI 0TYET 06 U3rOTOB/IEHUU U UCTIbITAHUM 060/104eK (aKT Npuemkm). Ha-
CTOSALLMM 51 NMOATBEPXKAAD, YTo MI-KOHTENHEpbI, ONK1CaHHbIe B HACTOSILLEM akTe MPUEMKM, COOTBETCTBYIOT TPEGOBAHUAM
MCO 16111.

Oco06ble 3ameyaHust:

OpraHunsaums

[ata Moanuck nposepstoLero
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MpunoxeHve OA
(cnpaBo4HOe)

CBefieHMs 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaH4apPTOB
HauMOHaNbHbIM Y MEXroCcyAapCTBEHHbIM CTaHAapTam

Tabnuya OA1

O603HaYeHNE CCbINIOUYHOTO
MeXAyHapoAHOro cTaHaapTa,

[OKyMeHTa
ISO 7225

ISO 7866

ISO 9809-1

ISO 9809-2

ISO 9809-3

ISO 10297:2014
ISO 11114-1

ISO 11114-2
ISO 111144

ISO 111191

ISO 11119-2:2012
ISO 11119-3

ISO 14246

ISO 14687

ISO 16528-1

CreneHb
COOTBETCTBUSA

IDT

IDT

IDT

NEQ

UN Recommendations on —
the Transport of Dangerous

Goods: Model Regulations

O603HayeHre 1 HavMeHOBaHVe COOTBETCTBYHOLLEro
MeXrocyaapCTBEeHHOro, HaunoHas/iIbHOro ctaHgapTa

*
*

*

[OCT I1SO 11114-1—2017 «BbannoHbl rasosble. COBMECTUMOCTb Ma-
TepvanoB, U3 KOTOPbIX U3rOTOB/IEHbI BA/IOHLI U KlanaHbl, C COAEPXM-
MbIM ra3om. Yactb 1. MeTannnyeckne marepuasibi»

*

[OCT 1SO 11114-4—2017 «BbannoHbl ra3osble nepeHocHble. CoBme-
CTUMOCTb MaTepuasioB, U3 KOTOPbIX M3rOTOBMIEHbI Gan/oHbl 1 Knana-
Hbl, C COAEPXMMbIM ras3oM. YacTb 4. MeToab! UChbITaHNs Ana Bblibopa
METa/I/INYECKUX MaTeprasioB, YCTONUMBBIX K BOAOPOLHOMY OXpyny/Ba-
HUHO»

FOCT P UCO 14687—2024 «BogopogHoe Tonameo. TexHu4veckune yc-
noBus»

FOCT 34347—2017 «Cocyabl 1 annapatbl CTajibHble CBapHble. O6-
LMe TeXHUYECKNe yCroBus»

* COOTBETCTBYIOLLMIA HALWMOHaNbHBIA CTaHAAPT OTCYTCTBYET. [lo €ro MpUHSATUS PEKOMeHAYEeTCs MCMo/b30BaTh
MEPEeBO/, Ha PYCCKUiA A3bIK JAHHOTO MEXAyHapOAHOTo CTaHAapTa.

MpnmevaHne

CTaHOapTOB:

- IDT — WOEHTWYHBIA CTaHAAPT;

- NEQ — HeaKBMBa/IEHTHbI CTaHAapT.

— B Tabnuue mcnosnb3oBaHbl cnepywouime ycnoBHble 0603HaYeHNs1 CTEeMNeHN COOTBETCTBMSA
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Bubnnorpadusa

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

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

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

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

Gas cylinders — Seamless aluminium-alloy gas cylinders — Periodic inspection and
testing

Gas cylinders — Composite construction — Periodic inspection and testing

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

Basic considerations for the safety of hydrogen systems

Method of measurement of hydrogen permeation and determination of hydrogen up-
take and transport in metals by an electrochemical technique

Guide to Safety of Hydrogen and Hydrogen Systems

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

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

Standard Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement Sus-
ceptibility) in Copper

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

Standard Guide for Post-Coating Treatments of Steel for Reducing the Risk of Hydro-
gen 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 Environ-
ment-Assisted Cracking of Metallic Materials

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 Technique
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ASTM F1940

ASTM F2078
ASTM G129

ASTM G142

ASTM G146

ASTM G148

Standard Test Method for Process Control Verification to Prevent Hydrogen Embrittle-
ment 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 Transport in
Metals by an Electrochemical Technique

ASME. Boiler and Pressure Vessel Code

ASME B31.1
ASME B31.3
ANSI/AWS A4.3

SAE/AMS 2451/4
SAE/AMS 2759/9
SAE/USCAR 51
NACE TMO0177

NACE TM0284

Power piping
Process piping

Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic,
Bainitic, 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 Testing 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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KntoueBble cfioBa: rmapug Metanna, XxpaHeHue BOAOpPoAa, AaBneHUe, TemMnepaTtypa, UCnbiTaHus
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