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Mpeaucnosune

1 NOArOTOBJ/IEH HekoMmmepyeckum napTHeEpPCTBOM «HaluoHanbHas accouualms BOOPOAHOM aHep-
retmkn (HN HAB3) Ha ocHOBe COGCTBEHHOMO ayTEHTUUYHOIO NEPEBOAA Ha PYCCKMiA 13bIK MEXAYHAPOLHOIO CTaH-
fapTa, yKkasaHHOro B nyHKTe 4

2 BHECEH TexHuuyeckMMm KOMUTETOM Mo cTaHAapTusaumnmn Ne29 «BogopoHble TEXHOI0TUmn»

3 YTBEPX/EH /I BBEJEH B ENCTBVE Mpukazom ®efepanbHOro areHTCTa N0 TeXHUUYECKOMY pery-
NUPOBAHUIO U MeTPOsIorun oT 24 nioHa 2013 r. Ne 184-cT

4 HacToswWwmii cTaHfapT AEHTUYEH MexayHapoaHoMy cTaHaapTy M C 013985:2006 «)XXuaknii Booopog,
TonnuBHble 6akn AN HaszeMHOro TpaHcnopta» (ISO 13985:2006 «Liquid hydrogen — Land vehicle fuel
tanks»).

Mpv NpYMEHeHNN HacToSLLLEro CTaHAapTa peKOMeHAyeTCA UCM0/Ib30BaTh BMECTOCCHI/IOYHbIX MeXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLME MM HALMOHaNbHblE CTaHAapTbl Poccuiickoin ®efepauun 1 mexrocy-
[apCTBEHHbIV cTaHAapT, CBEAEHUS 0 KOTOPbIX NPMBEAEHbI B AONONHUTE/TbHOM NpunoXxeHun JA

5 BBEJEH BIEPBbIE

MpaBuna NpUMOHBUNS HacTOsWEro cTaHgapTa ycTaHosneHsl B FTOCT P 1.0 —2012 (pasgen 8).
MHdopmauns 06 n3MeHeHusAX K HacToAWeMy cTaHgapTy nybnnkye TCs B eXXerogHoM (Mo CoCTOSAHMI0 Ha
1sHBaps TekyLero roga) MHopMaLnoHHOM ykasaTesne «HaunoHanbHble CTaHAapTbi», a ohuLManbHbIi
TEeKCT U3MEHEHWUI 1 NOMpaBOK — B €XEeMeCsYHOM MHCPOPMaLNOHHOM yKa3aTene «HalunoHanbHble CTaH-
fapTbi». Bcnyyae nepecmoTpa (3amMeHbl) MM 0T MEHbIHACTOSALLEro cTaH4apTacooTBe TCTBYOLee yBe-
foMneHune 6yneT ony6/iMKOBAHO B €XEMeCSiYHO U3[aBaeMOM  MH(OpMaLMOHHOM  ykKasaTene
«HauuoHanbHble cTaHgapThi». CooTBeTCTBYLWasA MHdopMauus, ysegoMeHe n TeKCcTblpasMeLlanT-
cA Takxe B UHOPMaLMOHHON cncTeMe 06LLErO NOMb30BaHNA — Ha ohuumanbHOM caiiTe ®efepanbHOro
areHTCTBaMNo TeXHNYEeCKOMY peryimpoBaHuio B ceTn MHTepHeT (gost.ru)

© CraHpgapTuHdgopm, 2014

HacTosiuii cTaHAapT He MOXEeT GbITb YaCTUYHO U/IN MOJTHOCTLI0 BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe 0(h1LManbLHOTo U3faHus 6e3 paspelleHus defepasibHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

TonnueHble 6akn, onucaHHble B HACTOSALEM CTaHAapTe, npeAHasHavyeHbl 418 XpaHeHUs CKUKEHHOTo
BOZOpOAa Ha 60pTy AOPOXHbLIX TPAHCNOPTHbLIX CPEACTB.

HacTosawuii ctaHaapT NnoAroToBAeH TexHU4eckum KoMMTeToM no cTaHgapTusaunm TK 29 «BogopoaHbie
TexHonormn. OH naeHTUYeH MexgyHapogHomy ctaHgapTty ISO 13985:2008 «XXuakuii Bogopog,. TonavBHble
6akun AN Ha3eMHbIX TpaHCMOPTHbIX cpeacTB» («Liquid hydrogen — Land vehicle fuel tanks»), paspaboTtaHHoro
MexayHapogHoli opraHusaumein no ctaHgaptmsauuu (MCO). TexHnyeckum komutetom ISO,TC 197 «Bogo-
pOAHbIE TEXHOMOMUU».

NCO ob6paliaeT BHUMaHNe, 4TO HEKOTOpPbIE 3/IeMEHTbI CTaHAAPTOB MOTYT ObITb 31€MEHTaMMN NAaTEHTHBIX
npas. MICO He Bo3naraeT Ha ce6s1 0TBETCTBEHHOCTh 3a UAEHTUUKALMIO /TI060ro SIM60 BCEX TAKOBLIX MATEHT-
HbIX Npas.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

XUOKUM BOOOPOS,

TonnvBHble 6akn ANA Ha3eMHOro TpaHcnopTta

Liquid hydrogen. Land vehicle fuel tanks

[Oata BBefeHus — 2014—01—01

1 O6nacTb NpUMEHEHMNS

HacToAwuii cTaHaapT ycTaHaB/MBaeT TPpe60oBaHUs K TOM/IMBHbLIM CUCTEMAM [O0POXHbLIX TPAHCMNOPTHBLIX
CpefacTB, paboTalwmnx Ha XXMAKOM BOAOPOAE, & TakKe MeToAbl UCMbITaHWi A5 NOATBEPXAEHNS He06X04UMO-
ro YpOoBHs1 6€30MacHOCTM, CBSA3aHHOIO C pUCKaMy BO3HUKHOBEHWS Noxapa 1 B3pbiBa.

HacToAwwuii ctTaHaapT NPUMEHSIeTCA B OTHOLWEHWMW TON/IMBHLIX CUCTEM, NPeHa3HauYeHHbIX A/18 UCMOosb-
30BaHVs B KauecTBe GOPTOBbIX CUCTEM XPaHEHUS BOAOPOAA HA aBTOMOGUIAX.

2 HopwmaTtvBHbIE CCbIUIKA

CnepgytoLme HOpMaTUBHbIE CCbINIKM ABNSAIOTCA HEOOXOAUMbBIMU MPU NPUMEHEHNN HACTOALLETO [JOKYMEH-
Ta. 1nA faTMpoBaHHbIX CCbIIOK NPUMEHAETCA TOMIbKO yKkasaHHasa pefakuusa. [Ana HefgaTupoBaHHbIX CCbUIOK
nprvMeHseTca NocneHAs pejakums NnpuBefeHHOro 4oKyMeHTa (Bkitovas fitobble nonpaBkm).

MNCO 188:2011 Kayuyk BY/IKaHU30BaHHbI WM TEPMOM/IACTUYHbINA. VicnbITaHUA Ha YCKOPEHHOE cTape-
Hue u TennocToikocTb (ISO 188:2011 Rubber, vulcanized or thermoplastic — Accelerated ageing and heat
resistance tests)

NCO 1431-1 Kay4yk By/KaHW30BaHHbIA Uy TepMonnacTuyHblii. CTOWKOCTb K pacTpeckMBaHuio noj
pjelictenem o3oHa. Yactb 1. OnpepgeneHve pgecdopmauum B CTaTUYECKUX W AUHAMUYECKUX YCMOBUAX
(ISO 1431-1 Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1. Static and
dynamic strain testing)

NCO 2768-1 fonycku obwue. YacTb 1. Lonyckn Ha nHeliHbIEe 1 YT/I0Bble pa3Mepbl 6e3 ykazaHus gonyc-
KOB Ha oTAenbHble pa3mepbl (ISO 2768-1 General tolerances — Part 1: Tolerances for linear and angular
dimensions without individual tolerance indications)

NCO 6957 CnnaBbl MefHble. VicnbiTaHUs B cpefe ammuaka AJ/is onpefiesieHus CTOMKOCTH K Koppo3uu
nog HanpsbkeHnem (ISO 6957 Copper alloys — Ammonia test for stress corrosion resistance)

NCO 9227 WcnblTaHna Ha KOPPO3W0 B UCKYCCTBEHHOW aTmMocdepe. VcnbiTaHUsi B COMSIHOM TymaHe
(1SO 9227 Corrosion tests in artificial atmospheres — Salt spray tests)

NCO 13984 Bopaopof CXKWKeHHbIR. CTblkM CUCTEM 3anpaBku TOM/UBOM CYyXOMNyTHbIX aBToOMOGunei
(1S 013984 Liquid hydrogen — Land vehicle fuelling system interface)

MCO 21010 KpuoreHHble cocyabl — CoBMeCcTUMOCTb rasa ¢ Martepuanamu (ISO 21010 Cryogenic
vessels — Gas/materials compatibility)

MCO 21013-3 Cocygbl KpuoreHHble. OrpaHuunMTenu gasneHus anas paboTtbl B KOUOTEHHbIX YCNOBUSAX.
Yactb 3. OnpepeneHve pasmepoB u Bmectumoctn (ISO 21013-3 Cryogenic vessels — Pressure-relief
accessories for cryogenic service — Part 3: Sizing and capacity determination)

M3paHne ohuynanbHoe
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NCO 21014 Cocygabl KpuoreHHble. KpnorenHas nsonsaums (ISO 21014 Cryogenic vessels — Cryogenic
insulation performance)

MNCO 21028-1 Cocyabl KpuoreHHsle. TpeboBaHMs K BA3KOCTM MaTeprasioB Npy KPMOTeHHOW Temnepary-
pe. Yactb 1. Temnepatypbl MuHyc 80 X (ISO 21028-1 Cryogenic vessels — Toughness requirements for
materials at cryogenic temperature — Part 1: Temperatures below -80 X))

NCO 21029-1:2004 Cocyabl KpuoreHHble. NepeHoCcHbIe ¢ BaKyyMHOW 130sLmeil cocyibl EMKOCTbIO He
60nee 1000 n1. YacTb 1. KOHCTPYKUMSA, N3rOTOB/IEHUE, KOHTPO/b 1 ncnbiTadusa (1ISO 21029-1:2004 Cryogenic
vessels — Transportable vacuum insulated vessels of not more than 1000 litres volume — Part 1. Design,
fabrication, inspection and tests)

MCO 23208 KpuoreHHble cocyabl — Uuctota KpumoreHHblx cnyx6 (ISO 23208 Cryogenic
vessels — Cleanliness for cryogenic service)

3 TepMuHbI 1 onpeaeneHunst

B HacToswem cTaHfapTe NpYMeEHeHbI CrieAyloLine TEPMUHbI C COOTBETCTBYIOLW MMM ONpeaeneHnsaImMu:

3.1 apmartypa (accessory): Y3/bl MyCTPOIACTBA, 3aKpenIeHHbIE HEMOCPEACTBEHHO HA BHYTPEHHE 1n
BHeLLHel 060/104ke TONUBHOTO 6aka, Hanpumep, knanaH cbpoca faB/eHusl, OTCEYHOl knanaH, 06paTHbIi
KnanaH uam MHANKATOp YPOBHS.

3.2 cuctema ynpasneHus BolnapuBaHunem (boil-off management system): Cuctema, KOHTPOAUPYIO-
Las BbinaprBaHWe rasa B HOpMasibHbIX YC/TOBUSX.

3.3 paBneHue paspbiBa (burst pressure): [laBneHune, KOTOPOE Bbi3biBAET Pa3pbiB repMeTUYHOr0 COCY-
[a. NofiBepraemMoro aB/1IeH1I0 B X04e pa3pyLUatoLLero UCMbITaHUS.

3.4 pacueTHas TemnepaTtypa (design temperature): Temnepartypa BHYTPeHHeli 060/104KMN, BHELUHE
060/104KM N BCEX APYTNX [ONOJTHUTENbHbIX NPUHAANEXHOCTEl, Ha 0OCHOBE KOTOPOI paspabartbiBatoTcsa pa6o-
yre YepTexu Y NPOBOAATCS pacyeThbl U PU3NYEeCKMe N3IMepeHus, HanpuMmep, obbema.

3.5 TonnuBHbI 6ak (fuel tank): Cocypa, ncnonb3yemblin 415 XpaHEHUS KPMOTEHHOTO BOAOPOAA.

3.6 cuctema npeobpasoBaHusa Bogoposa (hydrogen conversion system): CucTtema gns npeobpaso-
BaHNs BOAOPOJa B COCTOSHNE, COOTBETCTBYHLLEE YC/TOBUAM NOTPE6NEHNS.

3.7 HepgonycTuMblii Anana3oH oTknoHeHus (impermissible fault range): [Anana3ox gaBneHus, Brpa-
HMLLaX KOTOPOro BO3MOXHbI HEXe laTe lbHble NPOABAEHUs (CM. MPUIOXeEHNE A).

3.8 BHyTpeHHAS o6ono4yka (inner tank): YacTb TonivMBHOro 6aka, B KOTOPOW COAEPXUTCS XUAOKWIA
BOAOPOA,.

3.9 uHaukaTtop ypoBHsa (level gauge): YcTpoiicTBO, KOTOpOE N3MepSeT yPOBEHb XMAKOTo BOAOPOa B
TONANBHOM Gake.

3.10 makcumanbHO fonyctumoe paboyee gasnexHne, MAP/A (maximum allowable working pressure,
MAWRP): MakcumanbHoe pabouee faBneHve, Npu KOTOPOM KOMMOHEHTbI WM CUCTEMA MOTyT HOPMasibHO
paboTtaTb 6€3 noBpexaeHus, BTOM yucse 6e3yteukv ngecopmawmm, KOTOpoe ABISEeTCA OCHOBOM A5 onpeae-
NIeHNsA MPOYHOCTU paccMaTprvBaeMoro KOMNOHEHTa.

3.11 HopmanbHbI pabounii AguanasoH (normal operating range): [lnana3oH AaBneHuiA, yCTaHOBMEH-
HbIli 4151 NapaMeTPoB TEXHO0MMYEeCcKoro npoyecca (CM. NpuioXxeHne A).

MpumeyaHune — [N BHyTpeHHeli 060/104KN, HOPMasbHbIV pabouniignanasoH gaBeHns HaxoguTcs Banana-
30He 0T 0 MIMa fo 3HavyeHns cpabaTbiBaHUSA OCHOBHOTO klanaHa copoca faBneHuns, KoTopoe paBHO unu meHee MAP [, BHYT-
peHHel 060104KN.

3.12 HapyxHas o60n0ouka (outerjacket): BHeluHAs YacTb TONJIMBHOIO 6aka, KoTopas BKntoyaeT B cebs
BHYTPEHHIOI0 060/104KY 1 CUCTEMY €€ N30NALUN.

3.13 BHelwHee gasBneHune (outer pressure): [laBneHue, BO3AENCTBYIOLLEE CHAPYXW Ha BHELUIHIONO
NOBEPXHOCTb BHYTPEHHEN NN BHELLHEn 060104KHN.

3.14 ponycTumblii guana3oH oTknoHeHus (permissible faultrange): [Anana3oH gaBneHus mexay Hop-
MasibHbIM PaboynM Avana3oHOM M HeoMyCTUMbIM AMana30HOM OTK/IOHEHUS (CM. npunoxenue A).

3.15 paBneHue (pressure): ®u3nyeckas BeNMUMHA, NOKasblBalLas NpeBbllLeHWe 3Ha4YeHnsa aasne-
HUS OTHOCUTE/NIbHO aTMOCEPHOro, eC/V HE OroBapvBaeTCs VHoe.

3.16 TennoBas aBTOHOMHOCTb (thermal autonomy): Bpems 6e3apeHaxHOro xpaHeHus npu Bo3pacTa-
HUW faBfieHns BO BHYTPeHHel o6o04ke oT O MIMa npu TemnepaType kunexwus sogopoga (MuHyc 253 X') fo

MAIPA.

MpunmeuvaHne — Tennosada aBTOHOMHOCTb ABMAETCA Mep017| KadyecTBa U30/1aU4nUn TONJIMBHOIO 6aka.
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4 TpeboBaHusA

4.1 O6uwue TpeboBaHusa

TonnueHbIN 6akun ero apmatypa 40/KHbl COOTBETCTBOBATb YCTAHOB/IEHHbIM MapamMeTpam aKkcnayarauum
1 6bITb 6€30NacHbIMU. Bak40MKEH BblAePXUBATL aB/IEHME ra3a M oCcTaBaTbCA rePMETUYHbIM, HE3aBUCUMO OT
NPUNOXKEHHBIX K HEMY MEXaHWUYECKNX U TEMNEPATYPHbIX HArpy3oK, a Takke XMMUYECKUX BO3LeACcTBUiA, onpege-
NEHHbIX HACTOALLMUM CTaHAapTOM.

4.2 MexaHuyeckue Harpysku
4.2.1 BHyTpeHHee/BHellHee faBneHne

4.2.1.1 BHyTpeHHsa 060/104Ka TON/IMBHOIO 6aka
BHYTpeHHAsA 060104Ka fO0MKHA UMETb KOHCTPYKLMIO, MO3BO/IAIOLLYIO BblAepXUBaTb UCTIbITATE/IbHOE AaB-
NIeHne. paccuntaHHoe no opmyne

P.B5= 1.3(MAP/*0.2), ()

rae Ptelt— ucnbiTatenbHoe AasnieHne, BolpaxeHHoe B Meranackansax (Mra);
MAPLO — makcumanbHO AonycTumoe paboyee AaBneHne BHYTPEHHero 6aka, BblpaXXeHHOoe B Meranackaisx
(MMa).

BHyTpeHHAs 060/104Ka TONANBHOTO 6aka 1 ero apmatypa AO/HKHbl UMeTb KOHCTPYKLMIO, MO3BONAIOLLYIO
BblAepXuneaTb BHelWHee gaBieHne 0.2 MlMa.

4.2.1.2 BHellHASAA 060/104Ka

BHewHAs 060/104Ka AO/MKHA UMETb KOHCTPYKLMIO, MO3BONSAIOLWYI0 BblAEPXUBaTb BHELLHEE JaBrieHne
0.2 MNa.

4.2.2 YckopeHus

4.2.2.1 O6was nHdopmayms

TonnuBHbIA 6ak 1 ero apmartypa fOo/MKHbI GbITb YCTaHOB/EHbI 1 3aLULLeHbl TakKuM 06pasom, 4To6bI yCKo-
peHns. npueeAeHHble B Tabnuue 1. Morin 6bITb NOM/IOLWEeHbl 6e3 NOBPeXAeHU camMmoro TON/IMBHOMO 6aka n ero
apmaTtypsbl. He gonyckaeTcs yTeuek BO4OpoAa Hapyxy.

Ta6nuuya 1— YckopeHus
Kareropuv TpaHCMopTHbIX CPeacTs YckopeHust

TpaHcnopTHble cpeAcTBa kateropuit M, n N, 20 g B HanpaBNEHUN ABWXKEHNS
8 g ropn30HTa/IbHO-NEPNEHANKYIAPHO HAMPABIEHNIO ABUKEHUS

TpaHcnopTHble cpeacTBa kateropuit M2 N2 10 g B HanpaBneHnu ABUXKEHNS
5 g ropu3oHTaNbHO-NEePNEeHANKYNSIPHO HaNpPaBeHNO ABMXEHNS

TpaHcnopTHble cpegcTBa kateropuit M3n N3 6.6 g B HanpaBieHun ABuxeHus
10 g ropusoHTanbHO-NepneHANKYNSPHO HanpaBAeHNo ABMKEHNS

KaTeropuv TpaHCMOPTHbIX CPeACTB BKIOYAKT B Ce65 cnepyoLimne Kputepum:

- Kateropuss M,: TpaHCnopTHble cpefcTBa A/ NepeBO3KW MacCcaxupos, C KOIMYECTBOM MOCALOYHbIX MECT He
6onee BOCbMU, He cumTas mecta BoAUTeNs.

- KaTteropua M2: TpaHcCnopTHble CpeAcTBa, UCMO/Ib3yeMble ANA NePeBO3KN Naccaxupos, UMetLLne, NOMMMO MecTa
BOAuUTENA, 60/ee BOCbMU MecCT AN1A CUAEHNS, TEXHUYECKM AOoNycTMMas MakcumMasabHas Macca KoTopbiX He npeBblllaeT
5T.

- Kateropust M3: TpaHcnopTHble cpe/cTBa, UCMO/b3yeMble [/15 NepeBO3KN Naccaxunpos, MMetLne, NoMMmMo MecTa
BoAuMTens, 6onee BOCbMW MeCT A1 CUAEHUA, TEXHNYECKUN AOMYCTMMAaA MakCMasibHas Macca KoTopbix NpesbiwaeTt 5.

- Kateropuss N,. TpaHCMNopTHble cpejcTBa, UCMOJb3yeMble A1 NepPeBO3KN PY30B U UMELNe MakCUMasbHY
maccy He 6onee 3500 kr.

- Kateropua N2: TpaHCnopTHble CpefcTBa, WUCNOJib3yeMble A/19 NepeBO3KN rPy30B U UMeLmne MakCuMasibHY
maccy 6onee 3500 kr, HO He 6onee 12000 kr.

- Kateropua N3 TpaHcnopTHble cpeacTBa, MCNOJib3yemble A1 NepeBO3KU FPY30B U UMELMe MakCuMabHy

maccy 6onee 12000 kr.
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4.2.2.2 BHYTPEHHAA 1 BHELLHASA onopa

Mpu BO34eNCTBUN YCKOPEHWIA, onpeAeneHHbIX B Tabnuue 1. HanpshkeHre B ONOPHbIX 3/1IeMEeHTax He A0/1-
XXHO npesbIwaTth 50 % npegena NPoOYHOCTY Ha paspbiB (/.BbIUNCIEHHOE B COOTBETCTBUN C MOAENbIO TNHER-
HOro HanpsKeHus).

[onycTrmoe HanpsikeHre B ONMOPHbLIX 3/1IEMEHTaX MOXHO He BbIYUCATL, ECIU UMEIOTCS NOATBEPXKAEHUS,
YTO OMNopbI TONIMBHOTO 6aka o6ecneunBaroT yCKOpeHus, npreefeHHble B Tabnuue 1. 6e3 kaknx-nnbo cTpykTyp-
HbIX NOBPEXAEHNI BHYTPEHHEro 6aka Uim ero onop.

4.3 TemnepaTypHble HanpsXeHuns

4.3.1 PacyeTHasa Temnepartypa

PacueTHas Temneparypa CTeHKW BHyTPeHHeli, BHeLHel 060/104K/ 1 4ONOTHATE IbHbIX MPUHAANEXHOC-
Teil fo/mkHa 6bITb 20 °C. Kpome Toro, BHYTPEHHSISA, BHELLHSS 060/104Ka U apMatypa A0/KHbI UMETb KOHCTPYK-
UMI0, MO3BOMSAIOWLYI0 UM BblAepPXMBaTb TemnepaTypHblii AvanasoH 0T MWUHUMAa/IbHO BO3MOXHON A0
MaKCUMasibHOW BO3MOXHOI TeMnepatyp, KOTopble MOTYT UMETb MEeCTO B peasibHbIX YC/TOBUSIX IKCN/TyaTaLluuy.

4.3.2 TemnepaTypa OKpyxarlLiei cpeabl

TonnuBHbIA 6aK AOMKEH UMETb KOHCTPYKLUIO, NO3BO/SAIOLLYI0 BblAEepXMBaTb 3HAYEHUS TemnepaTypbl
oKpyxatLiein cpefpbl B gnanasoHe oT MuHyc 40 °C go 85 °C. Ecnim TonnnBHbI 6aK MOXET 6bITb yCTaHOB/EH
pPSAOM C UCTOYHMKaMW AOMNOMHUTENbHOrO Tenna (Hanpumep, B ABuUraTeflbHOM OTCeKe TPaHCMOPTHOro cpe-
[CTBa), TO B 3TOM C/lyyae TOM/IMBHbIN 62K AO/MKEH UMETb KOHCTPYKLMIO, NO3BONSIOLLYIO BblAepX1BaTb Temne-
paTypy okpyxatoweii cpegbl 120 °C nnn meHee, ecsiv 3T0 060CHOBbIBAETCS pacyeTamu.

4.3.3 Pabouasa TemnepaTtypa

Heob6xoaumo yunTbiBaTb TEMMepaTypHble HanpskeHWsi, BO3HWKHOBEHME KOTOPbIX BO3MOXHO B CUY
N3MeHeHnsa paboumnx ycnoBuii. BHyTpeHH:AS 060/104Ka M NPOYMe KOMMNOHEHTbI, KOTOPbIE MOTYT KOHTaKTMPOBaTb
CXXNAKUM BOAOPOAOM, AO/DKHBI UMETb KOHCTPYKLMIO, NO3BOIAIOLLYI0 UM paboTaTb Npu MuHyc 253 °C.

4.4 Matepunansl

MaTepuanbl TONMBHOTO 6aka 1 ero apMaTypa Ao/KHbl 6bITb COBMECTUMBI C:

a) BOLOPOAOM;

b) APYTUMYK cpefamun U XUAKOCTAMU, cofepXallyMucsa BHYTPU TPAHCMOPTHOrO cpeacTea (Hanpumep,
X/lagareHTaMmn 1 KUCNoTOoW U3 akkymynaTopa).

MpumeuyaHune — PeKoMeHAAUNN MO YMEHbLIEHUIO BO3AEACTBUSA BOLOPOAHOMO OXPYNUMBaHUS NMPUBOAATCSA B
npunoxexuu B.

MaTepuanbl, UCNONb3yeMble MPU HU3KMX TemnepaTtypax, AO/HKHbl COOTBETCTBOBATb TpeboBaHUAM K
yAapHOW BA3KOCTU, yCTaHOB/IeHHbIM MICO 21028-1. B cnyyae HemMeTa//IMyeckux MaTtepunasnos, NpurogHocTb
AN5 UCMOMb30BaHMA NPU HU3KUX TeMnepaTypax Ao/DKHa NoATBEPXAaTbCA IKCNePUMEHTANLHO, C Y4EeTOM YCo-
BUWIA aKCnyaTauuu.

Matepuansl, UCnonb3yemble AN5 BHELIHER 060/104KM, AO/MKHbI 06ecneymBaTh 3alnMTy CUCTEMbI 30151~
LMK, a X yAaMHeHne Npu TemMmnepaTtype X1AKoro azota A0/HKHO COCTaBNATL Kak MUHUMYM 12 %.

HecnepyeTtno6aBnaTbNpunyckHakoppo3noAnsa BHyTpeHHero 6aka. Takxke He cnefyeTA06aBnsaTb npu-
NYCK Ha KOPPO3MI0 ANA APYTMX MOBEPXHOCTEN, €CIN OHM 3aLLULLEHbI OT KOPPO3UK.

B cnyuyae cBapHbIX COCYA,0B, CBapHbIe WBbI 0/MKHbI MMETb CBOWCTBA, SKBMBA/IEHTHbIE CBOMCTBAM, yKa-
3aHHbIM [,/19 OCHOBHOIO Matepuana, npu Bcex TemnepaTypax, KoTopble MOryT UMeTb MECTO B YC/IOBUSAX IKCMY-
araumu.

4.5 KoHCTpyKumA

4.5.1 YTBEpPXAEHNE KOHCTPYKLMNN

KoHCTpyKUus TonnBHOro 6aka fo/mKHa BbIbpaTbCs B COOTBETCTBUM C BapuaHTaMu, yCTaHOB/IEHHbIMU B
10.1 MCO 21029-1:2004.

4.5.2 BHYTpPEHHASA 1 BHELWHAS 060/104KM

Ecnu Tvn TonnmBHoro 6aka BbibpaH He B COOTBETCTBUY C BapnaHTom no 10.1.3 CO 21029-1:2004, To
KOHCTPYKLMSA BHYTPEHHEN 1 BHELUHEN 060/104KM A0/TKHA COOTBETCTBOBATL BCEM KOHCTPYKTOPCKMM 0CO6EHHOC-
TAM, ycTaHOBNEeHHbIM B 10.3 ICO 21029-1:2004. Ec/iv KOHCTPYKUUSA yTBEPXKAEHA B COOTBETCTBUU C BapUaHTOM
no 10.1.3 NCO 21029-1:2004, To B 3TOM ciiyyae 6yayT NPUMEHATLCS UCK/TKOYEeHNs, ycTaHoBNeHHble B 10.1.3
MCO 21029-1:2004.

MpumeHstoT 06wwme gonyckm MCO 2768-1. ecnv He oroBapuBaeTcs MHOe.
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4.6 N3onauunsa
4.6.1 O6wue TpeboBaHUA

CucTtema 130nauMmn, ycTaHaBImBaemas Ha TOnavBHOM 6ake, O/HKHA COOTBETCTBOBATb TpebOBaHNAM
MCO 21014.

3a 1CKNoYeHNeM y4acTKOB KnanaHoB copoca fas/ieHus, B HOpMaslibHbIX paboumnx yCroBuaAxX He fonycka-
eTcs o6pasoBaHme Nbfja Ha BHELLHel CTeHKe TONVBHOro 6aka.

Mpyv BO34EWCTBMM OTHS B COOTBETCTBUM C 5.3. TensoBas aBTOHOMHOCTb TON/IMBHOTO 6aka, OCHALLLEHHOro
cpeAcTBamu BakyyMHOM N30N15LUN U 3aLLWTbl OT BO34EeNCTBUS NnaMeHu (eCv TaKoBble MMETCS), AO/HKHA CoC-
TaB/IATb HE MeHee 5 MUH.

M3onauma apmaTypsl AO/DKHA NpefoTepallaTh OXMKEHNE BO3AyXa, HaxoALWerocs B KOHTaKTe ¢ BHeLw-
HVMMN NOBEPXHOCTAMU, €C/N HET cucTeMbl c60pa M MCNapeHUst CXMKEHHOro Bo3ayxa. MNpu ncnosb3oBaHum
TakoW cucTeMbl MaTepuasbl LONOTHUTENbHbIX MPUHAANEXHOCTEN [0/MKHbI ObITh COBMECTVMbI C aTMOCEpPO,
ob6oraleHHol kuciopogom, B cooTBeTcTBMmM ¢ MICO 21010.

4.6.2 F'azonornotutonu/abcopbeHThl

asonornoTutenn/abcop6eHThl, pearvpytowme ¢ BbIXOAALWMMM BOAOPOAOM U/MNK BNaroii n razoobpas-
HbIMU 3arpsA3HNTENSIMU 13 aTMOCEpPbI, MOTYT UCMO/b30BaTbLCA A5 NOAAEPXKAHNSA BaKyyMa U N30/IALMOHHBIX
CBOICTB.

4.7 Apmatypa
4.7.1 Obwume TpeboBaHMs

ApmaTtypa TonJIMBHOTo 6aka Ao/mKHa MMeTb MUHUMasIbHOe paboyee faBneHne, paBHoe MAP/[ BHyTpeH-
Helt 060/104KM 6aKa. B KOHCTPYKLMU apMaTypbl He foNyCcKaeTCs UCNOb30BaHUe UTLIX AeTanei.

4.7.2 KnanaHbl cbpoca faBneHuns Ana BHyTpeHHel 060104KK

BHYTpeHHAs 060104Ka A0/KHA ObIThb 3aLULLLEHA OCHOBHLIM K/1lanaHoM cbpoca flaBeHust, KOTopblli orpa-
HUYMBAET iaB/IeHNE BHYTPU BHYTPEHHEl 060104KN 10 YPOBHS He 6onee 121 % MAP/ TonnnBHOro 6aka. toT
KnanaH cbpoca faBneHuns 4oMKeH NOACOeAUHATLCA HANPSAMYIO K CaMOoil BbICOKOW YacTu BHYTPEHHen 060104-
KW. NpeayCMOTPEHHO €ro KOHCTPYKLUMEel B HOPpMasibHbIX pabounx yCnoBusix.

BHyTpeHHsAs 060104Ka A0/MKHA ObITh 3aLiMLLeHa BTOPMYHbLIM knanaHoM copoca faBeHunsl, KOTOpbIid He
OO/MKeH cpabaTbiBaTb NPy 3Ha4YeHUM faBnieHns Huxe 110 % 3afaHHOro gaBeHnsi OCHOBHOTO kKnanaHa cépoca
[aBneHus. BTopuuHbIiA knanaH c6poca faBfeHusa AO/MKEH rapaHTUpoBaTb, YTO AaB/fieHNE BO BHYTPEHHel
060/104Ke HM NPU Kaknx 06CTOATEIbCTBAX HE BbIAET 3a BepXHME npeaesibl 4OMYCTUMOro AnanasoHa gaBneHus
BHYTPEHHeil 060104kN. Hanprumep, B ciyyae cTanbHbIX BHYTPEHHUX 060/104EK MakcMasnbHoe 3aaHHoe AaB-
NleHne BTOPMYHOrO kKnanaHa cbpoca AaBieHuns AOMKHO cocTaBnaTe 136 % MAP/ BHyTpeHHen 060104k, Ans
ApYyrux matepuanoB JO/HKEH NPUMEHATLCA 3KBUBANIEHTHbI ypoBEeHb 6e30NacHOCTH, OCHOBbIBAKOLWMIACA Ha
[0onNycTYMOM Anana3oHe faB/ieHuniA.

KnanaHbl cbpoca gaBneHns BHYTPeHHel 060104k noc/e cbpoca 3akpbiBalTCA Npu gasneHun 6onee
90 % 3a4,aHHOro flaBeHns KnanaHa copoca faBfieHns 1 OCTAaKTCSA 3aKpPbITbIMU NPU BCeX 60/1ee HU3KUX 3HaYe-
HUAX faBneHus.

Pa3smepbl knanaHoB cbpoca faBneHns BHYTpPEeHHel 060M104kn criegyeT nogbupaTtb B COOTBETCTBUN C
MCO 21013-3.

HoMunHanbHble xapakTepucTuKM knanaHoB copoca faBneHns BHyTpeHHe 060104KM A0MKHbI UMETb YeT-
Kne 0603HaueHus. Ytobbl NpesoTBpaThTh BO3MOXHOCTL hM3NYECKOrO BMeLlaTeIbCTBa B YCTPOWCTBO knana-
HOB c6poca faBneHus, ux criegyeT onn1oMoMpoBaTh NN YCTAHOBUTbL HA HUX APYTYI0 9KBUBANIEHTHYIO CUCTEMY
3aLnThI.

4.7.3 JluHuu, BKNtoYatowme B cebs knanaHbsl c6poca faBneHus

Mexay BHyTpeHHel 060/104K0V 1 ero knanaHamy c6poca AaBneHus Hefb3s ycTaHaBIMBaTb CTONOPHLINA
knanaH. OCHOBHOIi 1 BTOPWYHbI/ knanaHbl c6poca AaBneHuss BHYTPEHHel 060/104KM MOTYT COELUHATLCSA C
BHYTpEHHe 060/104KOV 0AHON 1 TOW Xe TMHNEN.

JIvhun nepep knanaHamu cbpoca AaBfeHWA W 3a HAMW HO AO/DKHbI MeLaTb yHKLMOHMPOBaTb ApYr
Apyry.
4.7.4 3awmTa BHelwHeli 060104KK

BHelwHAs 060/104Ka A0/MKHA 6bITh 3allMLLEHA C MOMOL b0 YCTPOCTB cOpoca AaB/ieHusi, KoTopoe 6yaeT
npeaoTBpaLLaTh pas3pbiB BHELWHEN UK paspyLleHne BHYTPeHHe 060104KN.
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4.7.5 ABTOMaTuyeckas 3anopHas apmaTypa v obpaTHble kianaHbl

TonnuBHBIN 6ak 4O/HKeH ObITb OCHaLLEH 06paTHLIMU KnanaHaMmu € Lesblo obecneyeHms 6e3onacHoCTn
NHWI 3anpaBkn 1 IMHWIA NoAayn ToNMBa B CUCTEMY Npeobpa3oBaHusi BOAOPoAa.

Bce nuHuM nopayuv BOAOPOAHOro TONAMBA B CUCTEMY Npeo6pa3oBaHUsi BOAOPOAA, 3a UCKIHOUYEHUEM
NNHWI B3aMMOENCTBYOLWMX C CUCTEMOI BbiNapuBaHUs, A0/HKHbI ObITb OCHALWEHbI aBTOMATUYECKMMY Kana-
Hamu. 3TV KnanaHbl yCTaHaB/IMBAKOTCS HEMOCPEACTBEHHO HA TON/IMBHOM 6ake 160 BHYTPU Hero.

JINHKA 3anpaBky A0/KHA, C Lenbio 6e30nacHOCTM, OCHaLLaTbCA KnanaHom, cpabaTbiBalOWnM BPYyUYHYO
unu aBTomatmyeckn. OH AO/MKEH BCErAa HaxXoAUTbCS B 3aKPbITOM COCTOSIHUM, €C/IM HE MPOUCXOAUT npolecca
3anpaBku. Ecnu pasbem 3anpaBoOYyHOro CoegUHeHNa He yCTaHOBMEH HEMOCPEACTBEHHO HA TONIMBHOM 6ake,
[O/IXKEH MCMONb30BaTbCst BTOPOW knanaH. 3TOT knanaH MoXeT NpefCcTaBAaTb CO60l pyyHOI n aBToMaTuyec-
KW 0TCeYHOI KnanaH unm obpaTHbI knanaH. Ecnv TpebyeTcs ABa CTOMOPHbIX kKnanaHa, 0fuH U3 HUX ycTaHaB-
nBaeTcs HenocpeAcTBEHHO HAa TONIMBHOM 6ake G0 BHYTPU HEro.

Mpy noTepe ABUXYLLEN CUbl aBTOMATUYECKUE OTCEYHbIE KanaHbl [0/KHbI 3aKpblBaTbCS.

4.7.7 YCTpPOICTBO 3aluThl OT Nnepesnimea

JonkHa 6biTb oGecneyeHa cucTema, NpefoTBpalialllas BO3MOXHOCTb NEPENOSIHEHNS TOM/IMBHOMO
6aka. 9Ta cuctema MoxeT pa6oTaTb COBMECTHO C TON/IMBO3aNpPaBoOYHO CTaHUMel.

B npouecce 3anpaBku TpaHCNOPTHOTO CPeACTBa TON/IMBOM He A0/IXHbI cpabaTbiBaTh kakme-nn60o knana-
Hbl c6poca AaBneHus. MNpouecc 3anpaBku He AOKEH NPUBOANTL K BOSHUKHOBEHWIO YC/TOBUIA, HA KOTOPbIE HE
paccuuTaHa cucTema ynpaBfieHus BbiNaprvBaHWEM U KOTOPbIE OHA He CMOXET perynMpoBaThb.

Hwu npu kaknx 06CTOATENbCTBAX 06 bEM HaMOMHEHUS XWNAKUM BOLOPOAOM He AO/HKEH NpeBbIaTh Makcu-
MasibHbIli YPOBEHb 3aN0/IHEHWS TON/IMBHOTO 6aka, onpeesieHHbI U3roToBUTENEM TON/IMBHOTO Gaka.

4.7.8 Cuctema nogaepxaHus gaBneHus

TonnueHbI 6aK AO/MKEH 6bITh OCHALLEH CUCTEMOV NOAAEPXKaHNS AaBNEHUS, KOTOpas AO/IXHA noanep-
XUBATb €0 3HaueHue Ha ypoBHe paboyero AaBieHUs NpU MakCMMarbHOM NoTpe6ieHUy NPoayKTa U ¢ Makcu-
MasibHOM NMPOAOC/MKNTENbHOCTLIO PA60ThI, KOTOPbIE YKa3aHbl U3roTOBUTENEM. XXUAKUIA BO3AYX, KOTOPbIA MOXeT
o6pa3oBbiBaThCA Npu paboTe cUCTeMbl NOAAEPXaHUA AaBNeHus, cnegyeT cobupatb M c6pacbiBaTb B
6e3onacHom MecTe.

4.7.9 CMOTpOBble OTBEPCTUA
Ha BHyTpeHHel nimn BHeLLHel 060/104Ke He J,0/THKHO ObiTb CMOTPOBbIX OTBEPCTUNA.
4.8 W3rotoBneHue ncbopka

M3rotoBneHue (ToecTb hOPMOBKa, TepMO06paboTka, cBapka) TONMBHOIO 6aka A0/KHO BbIMOHATLCA B
COOTBETCTBMU C pasgenom 11 NCO 21029-1:2004.

KonunuecTso CTbIKOB B TOM/IMBHOM 6ake f0/1KHO CBOAUTLCA K MUHUMYMY. B cniyyae meTtannimyeckux mate-
pvanos, CTbIKN C KO/IbLLEBbIM MPOCTPAHCTBOM MeXAy BHYTPEHHEeW 1 BHelHel 060/104KaMu AOMKHBI CBapU-
BaTbCA.

ApMmaTypa TonMBHOro 6aka Ao/HkHa paboTaTb TakuM 06pa3om, YTOObl CUCTEMA U €€ KOMMNOHEHTbI PyHK-
LIMOHNPOBANN B LUTATHOM PeXUMe 1 6blIn ra3oHeNnpPoHULaeMbIMU.

5 TwunoBble ucnbiTaHnsA

5.1 Opo6peHne HOBbIX KOHCTPYKL WA

TunoBble UCNbITAHUS AO/HKHBI NPOBOAUTLCA 4151 KAXA0W HOBOM KOHCTPYKLMM 1 HA TOTOBbIX TOM/IMBHbIX
6akax, KoTopble ABMAKTCS penpe3eHTaTMBHbIMM A8 MPON3BOACTBA 1 KOTOPbIM NPYCBOEHA COOTBETCTBYIOLLANA
MapKkupoBka. Bce TonnvBHble 6aku, NOABEPrHYTbIE UCMbITAHWUAM AAaBEHNEM Ha pa3pbIB Y UCNbITAHUSAM Ha Ten-
NIOBYI0O aBTOHOMHOCTb, [AOJ/DKHbl ObiTb NepeBefeHbl B KaTEropuil W3Aenunii Heakcnayatupyembix nocne
3aBepLUEeHUS NCMbITaHWIA.

M3roToBuTENb TONIMBHOTO 6Gaka [O/KEH COXPaHATbL Pe3ybTaTbl TUMOBbLIX UCMbITAHUIA HA NPOTSXKEHUN
LITATHOrO CpoKa CAyX6bl TOM/IMBHOTO 6aka faHHOW KOHCTPYKUUW. Mpu ncnbiTaHUsAX AOMKHbI JOKYMEHTUPO-
BaTbCA pasMepbl, TO/ILMHA CTEHKN U Macca KaXA0ro U3 UCMbITbIBAEMbIX TON/IMBHbIX 6aKOB. ECiv ncnbiTaHnam
noABEprHyTo 60/bllee YMC/0o TOM/IMBHLIX 6aKoB, YeM OTO TpebyeTcs, OKYMEHTUMPOBaHUI Noanexar Bce
pesynbTarthbl.

5.2 VicnbiTaHne BHYTPeHHel 060/104KU HA paspbiB

OpavH o6paseL, roToBOro TOM/IMBHOTO 6aka Ao/MKEH ObITh NOABEPrHYT UCNLITAHMIO HA pa3pbiB B COOTBE-
TcTBun c C. 1.

6
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5.3 VcnblTaHue Ha TEeNn0BYyHO aBTOHOMHOCTb

[lBa o6pa3ua roToBbIX TON/IMBHbIX 6AKOB J0/TKHbI 6bITb NOABEPTHYThI NCMbITAHWIO HA TENIOBYO aBTOHOM-
HOCTb BcooTBeTcTBuUK ¢ C.2.

5.4 icnblTaHNe Ha MaKCUMasbHbIi YpOBEHb 3aN0/IHEHUA

[Ba o6pasLa rotoBbix TONINBHbLIX 6AKOB AO/KHbI ObITb MOABEPrHYTbI UCMBITAHUIO HA MakCUMasbHbIi
YPOBEHb 3ano/iHeHWsi B cO0TBeTCTBUM C C.3.

5.5 TunoBble UcnblTaHnga apmaTypsbl

Kaxablil y3en apmaTtypbl TON/IMBHOTO 6aka, 3a UCK/IKYEeHNeM knanaHoB copoca gasneHus (cM. 4.7.2) n
KPVOTeHHbIX knanaHos (CM. 4.7.5). 4OMKHbI 6bITb NOABEPTHY Tl TUMOBLIM UCMLITAHMSAM B COOTBETCTBUM C NpU-
noxexvem D.

6 [loBcegHeBHas NPOBepPKa U KOHTPO/b

6.1 O6wasn nHopmauns
McnbiTaHns n npoBepkun, npuBefeHHble B 6.2—6.6. 40/MKHbI BbINOHATHCA HA KaXA0M TONMBHOM bake.
6.2 NcnblTaHWe Ha repMeTUYHOCTb

BHYTpPEHHAS eMKOCTb 1 TPy6ONpOBOAbI, YCTAHOB/MEHHbIE MeXAY BHYTPEHHEN 1 BHelLHel 060104kamu,
[OMKHbI NOABEPraTbCs rMApaBINYECKUM UCMbITAHUSIM Ha FrepMeTUYHOCTb NPU KOMHATHOW TemnepaTtype ¢
1CNo/b30BaHNeM COOTBETCTBYIOLLEN UCNbITaTeNbHOM cpefbl.

WcnblTaTenbHoe AaBneHne f0/MKHO 6biTb Ceayowmnm:

Ptesl = 1.3(MAP4*0,2). o)

roe Plest — vcnbiTaTeibHOE faBrieHne, BbipaxeHHoe B meranackansax (MMa);

MAPJA — makcumanbHo gonycTumoe paboyee faBneHue BHYTPeHHeli 060/104ku TONAMBHOTO 6aka,
BblpaXXeHHoe B meranackansax (Mna).

McnbiTaHne Ha repMeTUYHOCTb A0/DKHO BbIMOJHATLCA A0 MOHTaXa BHellHell o6os1ouku. [laBneHve BO
BHYTPEHHe 060/104Ke A,0/1I)KHO pABHOMEPHO NOBbILIATLCA 4,0 TEX NOP. NOKa He 6yAeT LOCTUTHYTO UCTIbITaTe b-
Hoe flaBneHune. BHyTpeHHAs 060/104Kka f0MKHA OCTaBaTbCs NoA UcnbiTaTebHbIM AaBieHnem 6e3fob6aBneHns
ucnblTatenbHOl cpefbl Kak MUHUMYM B TedeHne 10 MUH. ¢ TeM. 4Tobbl yA0CTOBEPUTBLCS, YTO AaB/iIeHNE He
nagaer.

Mocne ncnbiTaHUst BHYTPEHHAS 060/104Ka He lO0/HKHA MMETb HUKaK1X NpM3HakoB BUAMMON AedopmaLnm
nyteuyek. BHyTpeHHre 060/104KKN, KOTOPbIE HE NPOXOAAT UCMbITAHWSA B CUTY HaNnuna gedopmannm, oTbpako-
BbIBAIOTCA U He L0/DKHbI NoABepratbCs PeMOHTY. BHyTpeHHMe 060/104KM, KOTOPbIE HE NPOXOAAT UCMbITAHUSA
yCMNELWHO B CUY Ha/Mumsa yTeyek, MOryT ObiTb AOMNYLEHbl K 3KCMyaTtauuu nocie peMoHTa U MOBTOPHbIX
MCNbITAHUNA.

Mocne 3aBepLIeHNs NCMbITAHWUIA, BHYTPEHHASA 060/104Ka A0/HKHA 6bITbONOPOXHEHA. OYMLLEHA U BbICYLLIE-
Ha B cooTBeTCcTBUN ¢ NICO 23208.

Mo pe3ynbTatam UcnblTaHWii COCTaBASETCA OTYET, B Cly4ae NPUEMKM BHYTPEHHUIA 6ak MapkupyeTcs.

6.3 VicnbiTaHue Ha yTeuku

Mocne KoHeYHol c60PKM TON/IMBHbLIN Gak NOABEPraeTCsl UCMbITAHUIO HA YTEUKM C MPUMEHEHWEM Fa30BOA
cmecw, cocTosued MUHUMYM 13 10 % renvs, Npu 3TOM UCMNO/Ib3yeTCs Macc-CnekTpoOMeTpUYecknii AeTeKkTop
yTeyek B AnanasoHe oT 1 +10 9cm3c npn 20 °C n 101.325 kMa go 10 «10-9 cm3/c npn 20 °C 1 101.325 kMa. Mpwu
3TOM YTEUKM AO/DKHbI OTCYTCTBOBATh. ApMaTypa TON/IMBHOro 6aka o/HKHa NoABepratbCsa UCMbITAHWIO Ha yTeu-
K1 B COOTBETCTBMM € D.2, C TEM UCKIHOUYEHMEM, YTO UCNbITAHNE AO/HKHO NPOBOANTLCS TONAbKO Npu (20 i 5) °C.

6.4 MoaTBepxaeHe pasmepos

MoaTBEpPXAaThCa AOMKHbBI CneayloLe pasmepsl:

a) ANsa LUAMHAPUYECKUX TONIMBHBIX 6aK0B: NPaBUIbHOCTbL (DOPMbI BHYTPEHHE 060/104KM A0/HKHA NOA-
BEPrHYyTbCA U3MEPEHUI0 U ee pasMepbl He AO/KHbI BbIXOAUTL 3a npefesibl TpeboBaHuii, YCTaHOB/IEHHbIX B
11.5.4.2 NCO 21029-1:2004;

b) OTK/OHEHMS pa3MepoB BHYTPEHHEN 1 BHELLHEn 060/104EK OT YCTAHOB/IEHHbIX PA3MEPOB HE [0/IKHbI
BbIXOAMWTb 3a Npeaesbl TpeboBaHuii, ycTaHOoBMEHHbIX B 11.5.4.3 MCO 21029-1:2004.

6.5 Paspylwalwumne n HepaspylarlLime UCNbiTaHNA CBAPHbIX CTbIKOB

Pe3ynbTathl ncnbiTaHWin (paspyLiarLne n HepaspyLiatollye) cBapHbiX CTbIKOB J0/DKHbI COOTBETCTBO-
BaTb Tpe60BaHNAM. yCTaHOB/EHHbIM B 12.2—12.4 UICO 21029-1:2004.
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Bce cBapHble CTbIKM BHYTPEHHMX TPYGONPOBOLOB MeX Ay BHYTPEHHE 1 BHeLLHel 060/104KaMU JOKHbI
npoxoanTb 100 % BU3yasbHblii KOHTPOL. ECIM eCTb BO3MOXHOCTbL UCNO/b30BaTh Ae(PEKTOCKONUYECcKe peH-
TreHOBCKME CHUMKM, HY)XHO MPUMEHSATb PEHTTEHOTpaNyecknii KOHTPOb. Ecny BO3MOXHOCTb UCMOMb30BaTh
AeeKTOCKONMYecxne PeHTreHoBCKMe CHUMKN OTCYTCTBYET, CrieayeT NPUMEeHsITh YIbTPa3BYKOBOW KOHTPOSIb.
ECnu 0TCYTCTBYET BO3MOXHOCTb MPUMEHEHUs1 PeHTTEHOrPadMUeCcKoro v yibTpa3ByKoOBOr0 KOHTPOSIS, crieayeT
MPVYMEHSATb BU3yasibHblii KOHTPOJIb CBAPHBIX LLIBOB C MPUMEHEHMEM MPOHUKAIOLLMX BELLEeCTB.

6.6 Bwu3yasnbHblli KOHTPO/b

CBaprIe LWBbl HA BHELWHNX MOBEPXHOCTAX BHyTpeHHeVI 1 BHeLWHeli 060/104KK A0JKHbI nogBepraTbCca
BU3yasibHOMY KOHTPO/1t0. [TOBEPXHOCTU HE A0/IKHbI UMETb NPU3HAKOB I'IOBpe)KAeHMIZ nnun ,qeq)eKTOB.

7 MapknpoBKa 1 NnpukpensieHne Tabnmyek

7.1 MeTog MapKUpoBKu

MeToz MapKnpoBK/ He [LO/KEH BbI3blBaTb MECTHbIX KOHLLEHTpaLnii HANPsXKEHNS B KOHCTPYKLMM Kak BHYT-
PEHHEIA. Tak 1 BHELLHe 060/104ek.

7.2 MapKknpoBKa BHYTPEeHHe 060104k

MapkupoBka BHyTpeHHe 060104KM AO/KHA BKNOYaTb B Ce6a cregyioLyo nHopmaumio:

a) HaMmeHoBaHuWe 1 afpec U3roToBuTens 060104KK;

b) NOpsALAKOBbIA HOMEP;

C) MapKvpoBKMK, NOATBEPXAatoLLas yCrnelwHoe NpoxXoxaeHne CTaHgapTHOrO NCNbITAHUA Ha repMeTuny-
HOCTb (CM. 6.2).

7.3 MapKnpoBK/ BHELLUHEN 060/104KM

MapKnpoBKM BHeLLHel 060/104K1 TOM/IMBHOMO Gaka [A0/KHbl BK/oYaTh B Ce6s crieaytouyo nidopma-
uuo:

a) «BHMMaHwue: xugkuii Bogopoa»;

b) «[lononHWTeNbHbIE cBapka, (hpe3epoBaHne 1 LWTaMnoBKa 3anpeLleHbl»;

C) paspellueHHOe OprveHTUpOoBaHMe TONJIMBHOIO 6aka B TPaHCMOPTHOM CPeACcTBe.

Ha BHeluHel 060104Ke TONIMBHOTO 6aka f0/MKHa pacnosaratbCs Tabmuka co cneayowmmm faHHbIMU:

a) HauMeHOoBaHMWe U3roTOBUTENS;

b) MOPSAKOBbIA HOMEP:

c) 06beM BHYTpPeHHero 6aka npu NPOeKTHOI TeMnepatype, BauTpax (Nn);

d) MAP/A BHyTpeHHero 6aka, B Meranackansx (MMa);

e) roA v mecsu nsrotobneHns B oopmare 2000-01 (rog/mecs).

f) puanasoH TeMnepartypbl OKpyxatoLieii cpedbl 8 cOoTBETCTBUYM C 4.3.2;

[) CCblNKa Ha HacToALW M cTaHA4apT.

7.4 YkasaHunsa 4Na nepBoi 3anpaBku

Ha BHelwH0 060/104Ky TONAMBHOIO 6aka [0/KHa OblTb HAaHeceHa Tabnyka co cneayowmmmn ceee-
HUAMU:

a) «W3yunTe MHCTpPyKLUMto Mo 6e30nacHoOMy o6paLleHunto nepes 3anpaBkoi BOAOPOAOM;

b) «O6cnyxuBaHne TONMBHOIO 6aka [O/KHO BbINOMHATLCA MOLATOTOB/IEHHBIM KBANU(ULMPOBAHHBIM
nepcoHasiom»;

c) «Bo3ayx 1 vHble ra3bl AO/MKHbI YAANATLCA B CEAYOWUX Cayyasnx:

1) nepep nepBoli 3anpaBKoi TONMBHOIO 6aka;

2) nocne BbINO/HEHNA 06CNYXVBAHUS TONIMBHOTO 6aka;

3) ecnu TONNUBHBLI Gak ONMOPOXHSAETCS 1 ero AasneHne cHkaeTcsa 4o 0 MMax.
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Mpunoxexne A
(o6sA3aTenbHoe)

Pa6oune ananasoHbl TOMJMBHOTO 6aka

1— 3ajaHHOe aB/ieHe OCHOBHOIO kflanaHa c6poca AaBneHna; 2 — MakcumanbHo gonyctumoe pa6odyee nasnevune (MAPLA);
3 — 121 % MAPJ; 4 — xapakTepucTUKM BTOPUYHOTO knanaHa cbpocagasnenunsa; 5 — 136 % MAP/[, Ana cTafbHbiX BHYTPEHHNX 6aKOB
(cm.4.7.2)

PucyHok A.1 — Pab6ouune gnana3oHbl TONJMBHOroO 6aka
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MpunoxeHne B
(pekomeHgyemoe)

COBMECTUMOCTb C BOAOPOAOM

Mpy TemnepaType, 6113KOI K TemnepaType OKpyXaloLen cpefbl, HEKOTOpble MeTanMyeckme martepuasnbl MOTyT
6bITb NOABEPXEHBLI BOJOPOLHOMY OXPYNUMBAHMNIO, 0COBEHHO Te. KOTOPbIE UMEeIOT CTPYKTYPY C Ky6UUYEeCKOii pelueTKoi B LieH-
Tpe Tena kpuctanna. dta npo6sema 0CO6eHHO OCTPO CTOUT ANA MHOTUX (DEPPUTHBIX CTasei, ecnu oOHW nojsepralTcs
MeXaHu4eckum HanpshkeHusm. Mpexje Yem Bbi3BaTb MECTHOE OXpynumBaHWe MeTa//IMY4ecKoi KOHCTPYKLMKU, BOLOPOA
[O/KEeH NPOHNKHYTbL B MaTepuan B aToMapHoii hopme. Mpu Hanuuum ra3aoo6pas3Horo BOA0POAa MOEKy bl BOJOPoAa f40/-
XHbl CHavana pasgenuTbes. ATOT NpoLecc BEPOATHER BCEro NpPoONCXoAnT Ha BHOBb 06pa3yeMblx MeTa/lsInyecknx nosep-
XHOCTAX. KOTOpPble MOryT BO3HWKaTb NPU Hanmumm AedekToB MOBEPXHOCTWM WU MpWU BO3AEWCTBUM APYrMX (hakToOpoB,
CBfI3aHHbIX C yBE/IMYEHNEeM MeXaHU4YecKnx HanpsHkeHnin B pesynbTaTte npoueccos gedopmauun. Kpome Toro, Takme npu-
Mecu. Kak cynbung Bogopoga (cepoBofopoj), BbIAENAIT aToMapHbiil BOAOPOS 60/1€e NHTEHCUBHO, YeM MOJEeKY APHbIiA
BOAOPOA,.

MofBepXeHHOCTb BOAOPOAHOMY OXPYNUMBAHUIO METa1/10B, BO3MOXHO, YMEHbLUNTb MyTEM peanunsauumn cnegymx
mep.

- orpaHuyeHmne TBepAOoCT! M COOTBETCTBEHHO YPOBHA MPOYHOCTU UCMO/b3yEMOro MaTepuana gonpeaenos. obecne-
ymBawLnx 6€30nacHoOCTb.

- CHWXEHUWe YPOBHS MpuiaraeMoro HanpsxeHus.

- CBefleHMe K MUHUMYMY OCTaTOUYHbIX HanpsXXeHuih — HanpuMep, ¢ NOMOLLbI0 CHUMAKLWKNX Hanps>XXeHre CBapHbIX
LWBOB, @ TakXKe C MOMOLL b0 HopManusaLunn UM NOMHOro OTXuUra XonoAHohopMoBaHHOro MaTepuana:

- HeMpUMEHEeHe UIn CBefeHne K MUHUMYMY XOMI0AHOW nnacTU4HOWN Aedopmauumn B Xofe Takux onepauuii, Kak
XxonofHas rnéka unu opmoBska.

BkOoMNOHeHTax, KOTopble NOABEPXEHbI YACTbIM LMKIAM Harpy3ku, HyXHO n3beratb 1106bIX CUTyaLWit, KOTOPbIE MOTYT
NpMBECTW K 10KabHOI yCTanocTu, Tak kak BOAOPOS, Kak U3BECTHO, CyLLLeCTBEHHO YCKOPAET BO3MOXHOE 3apoXAeHune v pac-
npocTpaHeHne yCTanoCTHbIX TPELVH B CTPYKType MmaTepuana.

[oBops BOGLLEM, ayCTEHUTHbIE HEPXAaBEIOLLME CTaNN He NoJBEePXeHbl BOAOPOAHOMY OXpynynBaHuio, Tmbo nogeep-
XKEHbl eMy B MeHbLUEei cTeneHun, n 06bIYHO UCMOMb3YIOTCA B Ka4ecTBe KOHCTPYKLMOHHOrO mMaTtepuana ANn1s BOJOPOAHOIO
o6opyfoBaHMA B CNy COOTBETCTBUSA UX MO YAAPHON BA3KOCTM NPU KPUOTEHHbIX TemnepaTtypax. B Toxe Bpems, HekoTopble
ayCTeHUTHbIE HepXaBelLLe cTanmn ABAAITCA HeCTabuAbHbIMK 1 MOTYT 06pa3oBbiBaTb MapTeHCUT Npy AeOpMUpoBaHmn
npu HU3KNX TemnepaTtypax. MapTeHCUT ABNSETCA CTPYKTYPOii MaTepuana o4eHb YyBCTBUTENbHON K BOJOPOLHOMY OXpYyn-
YMBAHUIO. HE PeKOMEeHAYeTCs UCMNOo/b30BaTbh B 0OCOGEHHOCTM C Takum o6opyaoBaHuem, KoTopoe byfeT HarpeBaTbCs A0
KOMHaTHOI Temnepatypbl Npu paboTe B cpefe, CBA3aHHO C BOAOPOAOM.

10



FOCT PNCO 13985—2013

Mpunoxexne C
(o6sA3aTenbHoe)

TrvnoBble ncnNbITaHWS TONJIMBHOTO 6aka

C.1 MWcnbiTaHue BHyTpeHHel 060104KN Ha pa3pbiB

KoHCTpyKuMa TonnuBHOro 6aka Ao/hkHa MPUHUMATLCA C MPOBEAEeHWeM WCMblTaHuii, ycTaHoBAeHHbIX B 10.4
NCO 21029-1:2004.

C.2 VicnbiTaHWe Ha TeN/I0BY aBTOHOMHOCTb

C.2.1 Mpouepypa

BHYTpeHHsa 060/104Ka 0/MKHA 6bITh OXNaXAeHa 4,0 TeMnepaTtypbl XUAKoro sogopoga. 1o TpeboBaHne byaet cuum-
TaTbCSA BbINO/THEHHbIM, €C/TM HA NPOTSHXKEHNN 24 4 BTON/IMBHOM 6ake HaXoAW/CSA XUA KU BOJopos, 06beM KOTOPOro cocTas-
NAN Kak MUHUMYM NO/I0BUHY ero o6bema.

TonnMBHbINA 6ak JO/MKEH 3aN0NHATLCS XUAKUM BOAOPOAOM Takum 06pa3om, YTo6bl KOIMYECTBO XUAKOTro Bogoposa
no macce 6bi710 anpegenax 10 % makcvmanbHO AOMYCTUMOrO KO/IMYeCTBa, KOTOPOEe MOXET coepXaTbCs BO BHYTPEHHe
o6onouke.

AnvHa v wrpuHa nnowaan ropeHns Ao/KHbI NpeBblillaTh pasmMepbl TONMBHOMO 6aka B nnaHe Ha 0.1 M. CpefHssa
Temnepatypa npoctpaHcTsa B 10 MM Hmxe TOM/IMBHOrO 6aka, usmepsiemas Asymsa unu 6osee Tepmonapamu, AO/HKHA
coCTaBNATb kak MUHUMYM 590 ' C. Ha npoTsKeHWn BCEro UCMbITaHUSA CPpefHAs Temnepartypa [0/XHa ocTaBaTbCs Bbllle
590 X .

[aBneHve BTON/IMBHOM 6ake a Ha4yane UCnbiTaHna 4O/MKHO cocTaBNATb 0T 0 4o 0.1 MIMNa B ToOUke KnneHms Bogopoaa
BO BHYTpEHHe o6onouke.

HeobxoanMo npousBecTV N3mMepeHne NpoMexyTka BpeMeHU OT MOMEHTa, KorAa cpeAHss Temnepartypa Bnepsbie
pocturaeT 590 ‘ C. 4,0 OTKPbITUSA OCHOBHOIO k/lanaHa cépoca aasneHus. Mocne Toro kak knanaH cé6poca gaBneHuns oTkpoeT-
CA. UCMbITaHne A0/KHO 6bITb NPOAO/IXEHO A0 NOHOTO COpachbiBaHUSA rasa us knanaHa cépoca gaBneHus.

C.2.2 Kputepuu oueHkun

Tennosass aBTOHOMHOCTb TOM/IMBHOrO 6aka, KoTopas BblpaXaeTCcAa WHTepBasioM BPeMEHW A0 OTKPbITUS knanaHa
cbpoca faBneHns, fo/MKHa COCTaBNATb B YC/TOBMAX BHELLHETO OTHA HE MeHee 5 MUH.

TonnmBHbIA 6ak He AOMKEH pa3pyLlaTbCs, a AaBneHne BO BHyTpeHHeli 060104ke 6aka He 0/KHO NPeBbICUTL AoMyC-
TUMBbIA AnanasoH gasreHuii. BTopuuHblii knanaH cbpoca gaBneHus AO/HKEH OrpaHnyYnBaTh AaBfieHne BO BHYTPeHHel
060/104KN 40 BE/INYNH, YKa3aHHbIX B 4.7.2.

C.2.3 MpoTOKONbI UCNbITAHWNI

B npoTokonax ucnbiTaHuii AO/MKHbI PUKCUPOBATLCS YCIOBUSI UCMbITAHWI U NONYyYEHHblE B XO4€e UCNbITaHWii 3Have-
HWUA TennoBOlV aBTOHOMHOCTU, a Takke MakcuMasibHoe AaBfieHne, KoTopoe 6blN10 JOCTUTHYTO B TOM/IMBHOM Gake B xofe
NCNbITAHWUNA.

C.3 VcnbiTaHMe Ha MakCUMasbHblA YypOBEHb 3aN0/IHEHUSA

C.3.1 lMpouepypa

BHyTpeHHsa o60n104Kka 4omkHa 6biTh OXNaXxaeHa 4,0 TeMnepaTtypbl XUAKoro sogopoga. 1o TpeboBaHne byget cuum-
TaTbCsA BbINO/THEHHBIM, €C/IN HA NPOTSHXXKEHNN 24 4 BTONIMBHOM 6ake Haxo4uACSXNAKNIA BOJOPos, 06bem KOTOPOro coctas-
NAN KAKMUHUMYM NOMOBUHY €ro o6bemMa.

CnepyeT ncnonb3oBaTb CUCTEMY M3MEPEHUst IM60 Macchl Bogopoa B 6ake, NM60 Macchl 3a/1MBaEMOro 1 Bbl/vBae-
MOro BoAopo/a V3 BHyTPeHHeli 060/104KMN C TOYHOCTbIO Kak MUHUMYM 1% OT MakCMmasibHOW Macchl 3anpaskn UCMbITbiBae-
MOTO TON/IMBHOTO 6aka.

Bak go/mkeH NoTHOCTLIO 3anpasiATbCA XMAKUM BoAopoAoM 10 pas. Mexay KaxabiMy nocnefylowmumm sanpaskamm
13 TON/IMBHOTO 6aka HYXXHO cnBaTb He MeHee 25 % XnAkoro Bogopoaa.

C.3.2 Kputepuu oueHkn

YpoBeHb BOAOPOAA HY B KOEM C/ly4Yae He AO/DKEH MpeBbiaTb HOMUHA/IbHbI MAkCUMYM YPOBHS 3anpaBku BHYTPEH-
Heli 060/104KM B COOTBETCTBUU C 4.7.7.

C.3.3 MpoTOoKONbI UCNbITAHWI

YcnoBust ucnbiTaHwii u 10 pesynbTaToB UCMbITAHWUS HA 3anpaBKy 40 MAaKCUMAasbHOTO YPOBHS, LOMKHbI PerncTpupo-
BaTbCsA U XpaHWUTbCA B apxuee 10 feT.

11



FOCT PNCO 13985—2013

Mpunoxexne O
(o6a3aTenbHoe)

TunoBble UCNbITaHUA apMaTypbl TOMNJIMBHOTO baka

D.1 O6uwue TpeboBaHuA

McnbiTaHna Ha yTeuky JO/KHbI NPOBOAUTLCA C NPYMEHEHMEM CXaToro rasa, Hanpumep Bo3fyxa Wu as3oTa, cofep-
Xaijero kak MuHuMym 10 % renus.

[na nonyyeHuns Tpe6yemoro HanpsHxeHns Ans rmapaBanyecknx NCnbiTaHWn MOXHO NCNob30BaTh BoAy 160 apyrue
XUOKOCTW.

Bo Bcex npoToKonax ucnbiTaHuii cnefyeT ykasbiBaTb, BCOOTBETCTBYIOLMUX CAyYasX, TUM NPUMEHAEMOW ncnbiTatesb-
Holi cpepbl.

MpoAoMKNTENBHOCTb UCMbITAHUS HA YTEUKY W HA FrepMeTUYHOCTb J0/DKHA BbITh Kak MUHUMYM Ha 10 MUH 60/bLUe Bpe-
MeHn cpabaTbiBaHWsA YCTPONCTBA U3MEPEHNA AABNEHUSA.

Ecnu He oroBapuBaeTCcsi MHOe, BCe MUCMbITAHUS [O/DKHbI NPOBOAMTLCS NpU TemnepaTtype okpyxatolieid cpefbl
(201 5) °C.

0.2 WcnblTaHne Ha yTeuky

McnbiTbiBaeMble KOMMOHEHTbI TONIMBHbIX 6aKOB HE JO/DKHbI UMETb yTeuek npy 1l060M NHeBMaTUYeCKOM AaBieHnn
ot 0pgo ero MAPA.

McnblTaHne TOro e KOMMOHeHTa A0/KHO 6blTb NPOBEEHO TaKXe NPY CeayoLWwmnx YyCnoBusx:

a) Temnepatypa okpyxatoLeli cpeabl (20 £ 5) “C;

b) MUHMManbHas NPOeKTHasA TemMnepaTtypa, ykasaHHas /19 UCMNbITbIBAEMOr0o KOMMOHEHTa, NM6o TeMnepaTtypa Xug-
KOro Bof0poAa A0/KHa BblAepXNBaTbCA He MeHee 3 4;

C) MakcuMmasnbHas NnpoekTHas Temnepartypa.ykasaHHas 19 UCMNblTbiIBA@MOrOKOMMNOHEHTa A0/KHA BblAepXnBaTbCs
He meHee 3u.

YTO6b!I BbINO/HWUTL 3TO WUCMbITAHWE, UCMbITbIBAEMbIVi KOMMNOHEHT HYXHO BbICYLINTb U NOACOEANHUTL K UCTOYHUKY
nHeBMaTVNyecKkoro fasneHuns. Ha tpybe nogaun gaBneHunsi HyXXHO yCTaHOBUTb YCTPONCTBO OrpaHNyYeHns faBrieHuns ¢ camo-
anuparLMMcs KnanaHom 1 MaHoMeTp, UMeloLKii AnanasoH AaBneHust He MmeHee 1.5 1 He 60nee 2 ucnbliTaTebHbIX AaB-
neHuidi. MaHomMeTp AO/KEH yCTaHaBAMBaTbCA MexXAy camosanuparolmmcs kaanaHoM U UCMbiTbiIBAeMbIM 06pasLoM.
TOYHOCTb MaHOMeTpa f0/MHKHa COCTaBNATb He MeHee 1% ananas3oHa UCMbiTaTesIbHOro AaB/1eHUs.

Ha npoTsxeHun Bcero ucnbiTaHna o6pasel, NpoBepseTcs Ha yTeukn. CKOPOCTb yTeukn A0o/MKHA COCTaBNSATb MeHee
2 cm3/unpn 20 ‘C 1 101.325 kMa. Ecnun ncnonb3yeTcs pacxofoMep, OH A0/DKEH ObiTb B COCTOAHUM U3MepATh (415 NCNOSb-
3yeMoii ncnbiTaTeNbHOW XNAKOCTH) AONYCTUMYI0 MAaKCMMasbHY0 CKOPOCTb YTEUKM C TOYHOCTbIO +1 %.

0.3 McnbiTaHMe Ha YTeuKy B ceffie knanaHa

McnbiTaHne Ha yTeuky Bcefsie knanaHa A0o/HKHO NPOBOAMTLCS Ha obpasue knanaHa, BXo[ KOTOPOro nofAcoenHeH K
MCTOYHUKY laB/ieHuns rasa. KnanaH HaxoAnTcsa B 3aKpbITOM MOIOXEHUN, €70 BbIXOZ, OTKPLIT. 8 MarncTpanu nogayv gasne-
HWSi HE06XOAVMMO YCTAHOBUTbL YCTPONCTBO CCaMo3anmparoLMmMcs KnanaHoM 1 MaHOMeTp, UMeloL il AnanasoH AaBneHns
He MeHee 1.5 nHe 6onee 2 ucnbiTaTeIbHbIX AaBNEHUA. MaHOMETp [O/MKEH yCTaHaBIMBATLCA MEX 4y caMo3anupaloLmnmes
KnanaHoM W UCMbITbiBAEMbIM 06pa3sLoM. TOYHOCTb MaHOMeTpa [Oo/KHa CocTaBnATb He MeHee 1 % pAuanasoHa
NCMbITaTE/IbHOTO AaBNEHUS.

UT06bl BbINOMHUTL UCMNbITAHWE, AABNEHNE HY)XHO NOCTENEHHO NoAHMMAaTh A0 MAP/[ ncnbiTbiBAEMOro KOMMNOHEHTA.
HabnogeHuns 3ayTeukaMmmn Hy>XHO BbIMOHATb C OTKPbITbIM BbIXO0M, NOTPY)XXEHHbIM B BOAY, WM C paCX0A40MepoM, yCTaHOB-
NIEHHbIM Ha CTOPOHE BXOAa MUCMbITbIBAEMOrO K1anaHa.

Ecnun yTeukn nsmepsitoTcs € OTKPbITbIM BbIXOA0M, MOIPYXEHHbIM B BOAY, TO B 3TOM C/lyyae He [Jo/IXHO Habnogarbcs
HUKaKNX BUAVMbIX yTeueK.

Ecnu ncnonb3yeTcs pacxofoMep, OH A0/MKEH 6biTb B COCTOSAHUM M3MePSTb (4158 MCNONb3YEMOI UCnblTaTeIbHO
XNAKOCTW) AONYCTUMYIO MakCUMasibHYH CKOPOCTb YyTEUKN CTOYHOCTbI0 0.02 cm3/unpn 20° Cun 101.325 kMa. MakcumanbHas
CKOPOCTb YTeukn fo/mKHa ObiTb MeHbLue 2 cm3/4 npu 20 °C n 101.325 kMa.

0.4 VcnbiTaHWe HATepPMEeTUYHOCTb

McnbiTbiBaeMbIii y3en JO/KEH BblAepXnBaTh, 6€3 kaknx-1m60 BUAVMbIX TPU3HAKOB yTeuku unv gecopmanmm, ucnbl-
TatenbHoe gaBneHue, coctasnsawwee 1,5 MAP/ KOMNOHEHTa, NPy 3TOM BCE €r0 OTBEPCTUSA AO/MKHbI OblTb 3aKPbITbl UK
3arnylweHsbl. flanee gasneHue nosbiwaetca ¢ 1.5 40 3 MAP/A. VcnbiTbiBaeMblli KOMNOHEHT He JO/KEH AEMOHCTPUPOBaThL
HUKaKNX BUAUMBIX MPU3HAKOB Pa3pbiBOB UN TPELLUMH.
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CucTema nogaun faBneHuns Ao/xHa 6biTb OCHalleHa camMo3anuparnLWwumcs knanaHoMm v MaHOMEeTPOM, VMEIoLLUM
AvanasoH gaBneHusi He MeHee 1.5 1 He 60nee 2 BEPXHNX UCMbITaTebHbIX AaBneHnit. TOYHOCTb MaHoMeTpa Ao/kHa BbiTh
He MmeHee 1% BepxHero UcnbiTaTeIbHOro faB/eHuns.

D.5 WVcnbiTaHWe Ha JONTOBEYHOCTb (HEeMpepbiBHbIA pexum paboTbl)

VcnbiTbiBaEMbI y3€ fo/KeH 6bITb HAAEXHO NOACOANHEH K CTOYHMKY NOJaum CXaToro Cyxoro Bo3gyxa nav asota
nnoABeprHyT 20000 pa6oynm yuknam. Linkn omxeH BkitovaTbs ce6s 0iHO OTKPbIBAHUE M OAHO 3aKpbiBaHUe ycTpoiicTBa B
TeuyeHne nepuoga npoAo/MKUTENbHOCTLIO He MeHee (10 + 2) c. [lonyckaeTcs, YTO B TeUEHMe LyKna OTKII0YeHUs fjaBneHmne
3a UCnbITbiIBAEMbIM KOMNOHEHTOM 6yaeT nagath A0 50 % MP/[ kOMNOHEHTa Un HUXe.

[lanee BbINOMHATCA LUKINYECKME UCNbITAHNA YCTPOiCTBa B TeveHue 2 % 3afaHHOoro yucna umknos npu MAPA npu
MakcMmasnbHO NpoekTHOW Temnepatype. MNpeaBapuTenibHO YCTPONCTBO BblAepXUBaeTCs Npu 3Tol TemnepaType B Teye-
Hue 3. Mo 3aBepLIeHNN 3a4aHHOIO0 YKCa LIMKI0B, BbifepX1MBasch NpU MakcuMaibHol NPOeKTHON TemnepaType, UCTbITbI-
BaeMblii y3en fo/mKeH 6bITb NOABEPrHYT NpoBepke, ycTaHoBNeHHol B D.2 n D.3.

[lanee BbINOMHAIOTCA UMUKIMYECKME NCNbITAHUS YCTPONCTBA B TeueHne 2 % 3afaHHoro ymucna uuknos npu MAPA n
MUHUMasIbHOW NPOEKTHOI TemnepaTtype 60 Npu TemMnepartype XMAKoro asota. NpejBapuTenbHO yCTPOCTBO BblepPXu-
BaeTCs B TeyeHue 3 4 npu Takoli TemnepaType. o 3aBepLIeHnn 3a4aHHOr0 YnCa LMKI0B, BbiAEPXNBAACL NP MUHMaNb-
HOll NpOEeKTHON TemnepaTtype, WCMbITbIBAEMbIA Yy3en [O/KEH MPOBEPSATbCA B COOTBETCTBMM C Tpe6GoBaHUsIMU,
ycTaHoBneHHbIMN B 0.2 1 D.3.

[lanee BbINOMHAIOTCA LMUKINYECKNE UCNbITAHWA YCTPOICTBA B TeueHne 96 % 3afaHHOro uncna uvknos npu MAPA n
TemnepaType okpyxatowiein cpegpl (20 t 5) °C. HenocpeAcTBEHHO NOC/e TOrO, Kak y3es NoABeprcs ykasaHHbIM UCMbITaHN-
AIM, OH J0/KEH 6bITb MPOBEPEH NpY TemnepaType okpyxatoweii cpegbl (20 + 5) *C B COOTBETCTBUM C TpeboBaHUAMM, yCcTa-
HOB/1€HHbIMKN B D.2 1 D.3.

D.6 VcnbiTaHMe Ha KOPPO3Knio

MeTannnyeckne KOMMNOHEHTbI TOMIMBHOTO 6aka A0/XHbI 6bITb NOABEPrHYThI 144-4acOBOMY UCMbITAHUIO CONMSHBIM
TyMaHoM B cooTBeTcTBUM ¢ MICO 9227. Mocne yka3aHHOTO UCMbITaHWA KOMMNOHEHT AO/KEH O6biTb NPOBEPEH B COOTBETCTBMM
c Tpeb6oBaHWsAIMK, YyCTaHOBNEHHbIMK B D.2 1 D.3.

KOMNOHEHTbI U3 Mefu U MefHbIX CNaBOB MPOBEPAOTCA NOCPELCTBOM MOrPYXEHUs B aMmMuak Ha 24 4. B COOTBET-
cTBun ¢ ICO 6957 (cMm. npunoxexne A agna BeNnYnH pH npu ymepeHHol KOppO3MOHHOW akTMBHOCTM M BbICOKOW 6e3onac-
HocTW). [ocne 3TOro UCNbITaHWs YCTPONCTBO AO/KHO ObiTb UCNLITAHO B COOTBETCTBUM C TPE60BAHUAMMU, YCTAHOBIEHHBIMU
BD.2unD.3.

D.7 WcnblTaHne Ha yCKOpPeHHOe cTapeHune

VcnbiTaHne fo/MKHO NpoBOANTLCA B cooTBeTCcTBUM € 3.1 MCO 188:1998. cnbiTaTenbHblli 06pa3el, Bepese Bo3ayxa
npu TemnepaType, paBHOW MakCMManbHO NPOEKTHOW TemnepaTtype, BblAepXnBaeTca B TeueHne 168 u.

VismeHeHMne npefena NPOYHOCTU Ha pacTshKeHne He AO/HKHO npeBbiwaTth 25 %. VI3meHeHne 0THOCMTENbHOTO yan-
HEHWSA He [0/XKHO NPeBbIWaTh CIeAyoLWnX 3HaYeHNI:

a) MakcumanbHoe yBenuyenue: 10%;

b) MakcumanbHoe ymeHblueHne. 30%.

0.8 CTolikocTb Noj BO3AeCTBMEM a30Ha

VicnbiTaHre f0IXHO BbINOMHATLCA B cOOTBETCTBUU ¢ MICO 1431-1. UcnbiTaTenbHblil 06pasel, 4o/mKeH 6blTh NoaBeEP-
THYT HanpshxeHuto Ao 20 % yanvHeHns 1 BO3aeincTBMIo Bo3ayxa npu Temnepatype 40 ‘C. ¢ koHUeHTpauvel o3oHa 50 mkn/n.
Bnpogo/mkeHne 120 4. cnbiTaTeNbHbIi 06pasel, He JO/MKEH NPOAEMOHCTPUPOBATb HUKAKVUX MPU3HAKOB pacTpecknBaHus.
0.9 VcnbiTaHne TeMmnepaTypHbIMU LUKNamMn

WcnbiTbiBaeMblii 06pasel, Ao/KeH 6biTb NOABEPTHYT 24 TeMNepaTypHbIM LuknaM. Kaxablii TemnepaTtypHblii LUK
NPOXOAUT OT MUHUMAJIbHOW NMPOEKTHON TemnepaTypbl 4O MakcUMasibHOM NPOEKTHOW TemMnepaTtypbl U 06paTHO A0 MUHW-
MasibHOI NPOEKTHOI TeMNepaTypbl B TEYEHME NPUMEPHO 4-4aCOBOro Nepuoja. Ha ypoBHSIX MakCMasibHOW U MUHUMab-
HOli NPOEKTHOI TemnepaTypbl AaBfeHUe A0/KHO Bo3pacTu Ao MAPJA v ocTaTbCA HA MOCTOSIHHOM YpOBHE B TeueHue
MUHUMYM 10 MWH. WcCnbITbIBAEMbI KOMMOHEHT [AO/KEH Moka3aTb COOTBETCTBME TpebGoBaHWMAM MO  yTeukam,
onpegeneHHbiM B D.2.

Mo 3aBepLUEHMN 3aaHHOrO Ync/a TeMNepaTypHbIX LUKNOB KOMMOHEHT fo/MKeH 6biTb NOABEPrHYT NPOBEpPKe, ycTa-
HoBNeHHo! D.2 1 D.3.
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FOCT PNCO 13985—2013

Mpunoxexnne OA
(cnpaBo4HOE)

CBefieHNs 0 COOTBETCTBUU CCbIJIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HauMoHanbHbIM cTaHgapTam Pocculickoii degepaunn n aelicTByowemMy B 3TOM KayecTBe
MeXrocyaapcTBEHHOMY cTaHAapTy

Ta6nuuya [JAL1

O603Ha4eHMe CCbIIOYHOrO CreneHb O603HayeHVe 1 HaMMeHOBaHNE COOTBETCTBYHOLLIETO HALMOHAILHOTO,
MeX/yHapoAHOro cTaHgapTa COOTBETCTBUA MEXrocyJapCTBEHHOr0 CTaHaapTa

NCO 188:2011 — .

NCO 1431-1 — °

MNCO 2768-1—89 oT FOCT 30893.1—2002 (MCO 2768-1—89) «OCHOBHble HOPMbI

B3aMmMo3ameHsieMocTu. O6Lime ponycku. MpeaenbHble OTKIOHE-
HUA NUHENHbIX N YT0BbLIX Pa3MePOB C HeykasaHHbIMMW fonyckamMmn»

NCO 6957 — ‘
NCO 9227 -
NCO 13984 —
1CO 21010 —
NCO 21013-3 —
NCO 21014 —
NCO 21028-1 —
1CO 23208 —

* COOTBETCTBYIOLMII HALMOHAIbHBIN CTaHAAPT OTCYTCTBYET. [0 €ro yTBEpXAEH!Us PEKOMEHAYETCA UCMOb30BaTh
nepeBof, Ha PYCCKUil A3blK 4aHHOTO MeXAyHapoAHOro cTaHgapTa. MepeBos AaHHOT0 MexXAyHapoLHOro cTaHaapTa Ha-
xoauTcsi B PefiepasibHoM NHGOPMALMOHHOM (hoHAE TEXHUYECKUX PErflaMeHTOB.

NMpnmeyvaHne — B HacTosAwel Tabnuue MCnNonb3oBaHbl creaylowme 0603HaYeHNs CTeNeHn COOTBETCTBMUSA
cTaHAapToB:
- ITD — naeHTU4YHbIe cTaHgapThl.
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YAK 621.039.68:006.354 OKC 71.100.20 OKI 450000
43.060.40

KnioueBble CloBa: BOAOPOAHOE TOMMBO, XUAKUI BOLOPOA, TPAHCNOPTHbLIE CPEeACTBA, TOM/MBHbI 6aK. BOAO-
pofHas 3anpaBoyHas cTaHuus
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