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Mpeancnoeue

1 PABPABOTAH ®epepanbHbiM rocygapCTBEHHBIM YHUTAPHLIM NpeanpuatueM «LleHTpanbHbii opae-
Ha Tpygoeoro KpacHoro 3HameHn Hay4yHO-UcCneaoBaTenbCKUii aBTOMOOUMBHBIN M aBTOMOTOPHBLIA MHCTUTYT
«HAMW» (@Y «HAMW»)

2 BHECEH TexHW4eckuMm KoMUTETOM No cTaHaapTusaunn TK 056 «[JopoxHbIA TpaHCnopT»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio U metponorum ot 27 ceHtsabps 2023 r. Ne 980-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

ABTOMOGMNLHBLIE TPAHCNOPTHLIE CPEACTBA HA BOAOPOAHLIX TONMMUBHbLIX 3NeMeHTax
TOMNMUBHBLIE CUCTEMbI
TexHu4yeckne TpeboBaHusa

Hydrogen fuel cell vehicles. Fuel systems. Technical requirements

Data Beepenuna — 2024—05—01

1 O6nacTb npuMeHeHUs

Hactosawumin CTaHOapT yCTaHaBlnuMBaeT TDE6OBaHVEﬂ, Kacawuwnecda yoaponpo4YHOCTU 1 UHTEerpalun cu-
CTEM TOMIUBHBLIX 3NEMEHTOB Ha TPaHCNOPTHLIX CpeAcTBax, onpegendetT MeToabl UCMLITAaHWIA, CBA3aHHbIE C
I/IHTEFpaLU/IEFI CUCTEM XpaHeHWsA BoOgopona n 06pa60TKM BOOOPOOA, CUCTEMbI TONNMWMBHBIX 3NEMEHTOB 1N 3IeK-
TPUHECKNX CUCTEM B TPAHCNOPTHBLIX CpeacTBax Ha TOMJNMMBHBLIX 3NeMeHTax.

y,qaponpquoc:Tb CUcTeM XpaHeHua BOoOOpoO4a WM npasuvna 06pau.ie|-m;i C BOAOpPOOOM HEe paccMaTtTpuBa-
IOTCA B HACTOoALWEM CTaHgapTe.

2 HopmaTuBHbLIE CCbINKN

B HacTosflem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChINMKW HA CNefyrLlve cTaH4apThl:

MOCT P 27.303 (M3K 60812:2018) HagexxHocTb B TexHUKe. AHann3 BUAOB U NOCNEACTBUI OTKA30B

FOCT P 54111.1 JopoXHble TpaHCNOPTHLIE CPeACcTBa Ha TONMUBHLIX anemeHTax. TpeboeaHusa Gesonac-
HocTK. YacTb 1. ®yHKUMOHaNbHast 6e30NacHOCTb TPAHCMOPTHOIO CcpeacTBa

FOCT P 54111.2 [JopoKHble TpaHCMOPTHbIE CPeAcTBa Ha TOMNMMBHbIX anemeHTax. TpebosaHua Gesonac-
HocTW. YacTb 2. 3awmuTa OT oNacHOCTeN, CBA3AHHbLIX C UCNONb30BaHMEM BOAOPOAA, B TPAHCMOPTHLIX cpef-
cTBax, paboTalwLlmnx Ha cxxaTom Bogopoae

FOCT P 59102 3nektpomMobunn U aBTOMODOUMNbHLIE TPAHCNOPTHLIE CPeAcTBa ¢ KOMOMHUPOBAHHLIMU
3HEeproyctaHoBKaMu. TEpMUHBLI U OMpefeneHuns

FOCT P 70678—2023 ABTOMOBUNbHbIE TPAHCMNOPTHbIE CpeACcTBa HA TOMMUBHbLIX 3NeMeHTax. TePMUHBI
1 onpepeneHuns

FOCT P 70879—2023 ABTOMOBUNbHbIE TPAHCNOPTHLIE CPeacTBa Ha TOMMUBHLIX anemMeHTax. Mopsanok
obecneveHmsa obwer 6esonacHOCTH

FOCT P 70682—2023 ABToMOOUNbHLIE TPAHCNOPTHLIE CPpeACTBa HA BOAOPOAHLIX TOMNMUBHLIX 3MeMeH-
Tax. TpaHcnopTHble cpeacTtea kaTeropuit N1 n N2. MNpoTokonbl 3anpaeku razoobpasHbiM BOOPOOOM

MOCT P MCO 14687-1 BogopogHoe TOMMMBO. TeXHUYeckue ycrnoBus

MpumeuyaHnue — [pn NONb30BAHNM HACTOALLMM CTAHAAPTOM LIENecoobpasHo NpoBEpUTL OENCTBUE CCbINoY-
HbIX CTAHOAPTOB B MH(IOPMALMOHHOK cucTeme 0BLWEero nonb30BaHna — Ha oduumansHom cante denepansHoro areHT-
CTBa Mo TEXHUYECKOMY PEryrMpoBaHUI0 U METPONOTAM B CETU VIHTEPHET WUINK NO eXerogHoMy MHhopMaLUMOHHOMY yKasa-
Ten «HaunoHaneHbIe CTaHOapTLI», KOTOPLIA ONYGIUKOBaH MO COCTOAHWUIO Ha 1 SHBaps TEKYLLEro roga, v no BbiNyckam
EXXeMeCAYHOro MH(POPMALIMOHHOIO yKkasatena «HauuoHansHbIe CTaHaapTh!» 3@ TeKyLWiA rogd. Ecnn 3amMeHeH CebInoYHbIN
CTaHZdapT, Ha KOTOpbLIA AaHa HeaaTUPOBAHHAA CChIMKA, TO PEKOMEHAYETCA UCMOoMbL30BaTh AEWUCTBYIOLLYIO BEPCUID 3TOTO
cTaHdapTa C Y4eTOM BCEX BHECEHHLIX B JaHHYK BEPCUI0 MU3MEHeHWIA. Ecnin 3aMeHeH CCbiNOYHbIA CTaHOapT, Ha KOTOPbIiA
[aHa OaTWpOBaHHAas CChIMNKa, TO PEKOMEHOYETCSA UCMNONb30BaTh BEPCUIO 9TOr0 CTaHAApTa C yKa3aHHbIM Bbille rodom yT-
BepXKOeHUs (NpuHATUA). Ecnun nocne yTBEpXOeHUs HACTOSILLEro cTaHaapTa B CCbIMOYHbIM CTaHAapT, Ha KOTOpbIM AaHa
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AdathpoBaHHadA CCbiNika, BHECEHO M3MeHEeHWe, 3aTparmBaroLLee nonoxXeHnme, Ha KOTopoe daHa CCbINKa, TO 3TO NnonoxeHune
pekoMeHOyeTCcA NPpUMEHATb bes y4vyeTa 0aHHOro U3MeHeHunA. Ecnu ccbinoyHbIn CTaHOapT OTMeHeH 6e3 3ameHbl, To nono-
XeHune, B KOTOPOM OaHa CChiNnKa Ha Hero, pekoMmeHayeTca NpuMeHATbL B 4acTu, He 3anaFMBaPOLLI,EIZ 3TY CCbINKY.

3 TepMuHbI, onpeaeneHns, o603Ha4YeHUA U COKpaLLeHUs

3.1 TepmuHbI U onpeaeneHuA

B HacToswem cTaHgapTe npuMeHeHsl Tepmubbl no FOCT P 59102, a Takke cnegyowme TEpMUHbLI C CO-
OTBETCTBYHOLLMMW OnpeaeneHnamMun:

3.1.1 B3pbiB (burst): BHe3anHoe BbiICBODOXAEHWE HAKONNEHHON 3HEPrUU U COAEPXKMMOro BCreACcTBME
hyHKUMOHANBLHOTO UMK MexaHu4eckoro cbos.

3.1.2 npepgensl BocnnameHaemocTH (flammability limits): JuanaszoH KoHUeHTpauWi napoB roptoyero
rasa, rnpu KoTopklX BO3MOXHO pacrnpocTpaHeHue NNamMmeHn B BO34yXe.

3.1.3 BepxHui npeaen BocnnameHaemocTw; BIMB (upper flammability limit, UFL): MakcumanbHas
KOHLUEHTpaunsa roprodero rasa/napos B BO3AyXe, NPW KOTOPON BO3MOXKHO pacnpocTpaHeHne nnamMeHu.

[fpumevaHue — BepxHui npegen BocnnameHseMocTH Bogopoaa coctasnsaet 74 % B Bozgyxe v 95 % B uu-
CTOM KWUCIOpOAE, NPWU MUHMMAaribHOM OB bEMHOM COOEPKaHWM KMcrnopoaa B cmech 5 %.

3.1.4 HuxHWA npegen BocnnameHaemocTu; HINB (lower flammability limit): MuHMManbHasa KoHUeHTpa-
LiMsi TOprOYEro rasa/napoB B BO3AYXE, NPU KOTOPOW BO3MOXHO pPacnpocTpaHeHUe nnameHu.

MpumevyaHne — HauWoHanbHble U MEXOYHAPOAHBIE OpraHbl MO CTaHgapTU3auMn npusHawT 4 % Bogopoaa B
BO34yXe Kak HWxHUIA npegen BocnnameHsaemoctu. Cm. TOCT P 54111.1 u TOCT P 54111.2, Tak kak aToT KpUTepuii npu-
MEeHWUM B OgHMX 0BCTOATENLCTBAX M HENPUMEHUM B APYr1X 0BCcToATENbCTBAX.

3.1.5 Heroproumn (non-flammable): Cpeaa, KoTopas He MOXeT MHULMMPOBaThL UK NoA4epKUBaTh rope-
Hue B TOYKe BbIOpOCca UK Npu paccevBaHWM B OKpYXatollen aTmocdepe (Mnm cpege).

3.1.6 onacHble cpepbl (hazardous fluids): Masbl UKW XUOKOCTK, NpeacTaBnsALWME NOTeHUUanbHyH
OMNacHOCTb.

I pumMmevyaHmne — OnacHOCTK, CBA3aHHbIE CO cpefamMu B TOMMMBHbIX 3NeMeHTax:

a) BoCcnnamMeHAeMOCTb — KOHUEeHTpauW TONNUBHO-BO3QYLUHbIX cMecen Ha YPOBHE 1IN Bbille HIMB;

6) TOKCUYHOCTb — KOHUEHTpaunn BpeaHblX BelWeCTB, NpeBblllakulime COOTBETCTBYHLWKMe NpeaenbHo AonyCcTtuMblie
KOHUEeHTpauuu,

B) BbICOKOE JaBneHne — cpeabl Nof BbICOKMM JaBneHWeM B nNogcucremMax nogadyn Tonnnea, TONMMBHbIX Npouecco-
pax, TONNMMBHbLIX aneMeHTax W/vnun nogcuctemax ynpasneHua TeMnepaTtypHbiM pexXnMoM, KOTOpble B cnyyYae Heuncnpae-
HOCTW MOryT BbICBOOOXKOATLCH, BbI3biBAS Tpaembl Y nogen;

F) 3KCTpeMalnbHaa TeMnepartypa — XUOKOCTU Unn mMmatepuarnbl C O4eHb BbICOKOW MM HU3KOW TeMHepaTypoﬁ, KOTO-
pble MOryT NpUBECTH K TPAaBMaMm, TAKMM KaK 0XOrm Unm OGMOPDH(EHHB;

,EI,) XMMU4YecKaa akTMBHOCTb — MaTtepwarbl, KOTOPble MOIMyT BCTYNaTk B peakuynio ¢ ApyrmMmv MmatepmanamMmm 1 MoryTt
npAMOo MNK KOCBEHHO NpencTaBnAThb Yrpo3y ond 300pOBbA YenoBeka.

3.1.7 onacHble maTtepuansbi (hazardous materials): OnacHble cpeabl unu TBepAable BellecTBa, npen-
CTaBMAOLWME MOTEHLMANBHYIO OMACHOCThL (HAaNpUMep, maTtepuansl NPy aKCTPeMarnbHbIX TeMnepaTypax wim
OaBneHusix, NMPOTEXHUYECKWE MaTepuarbl, BbICOKOPeaKTMBHbIE MaTepuansl UM matepuansl, KOTopble npeg-
CTaBMAIT ONAacHOCTb AN 300POBbA).

3.1.8 BogopogHaa TonnuBHaa cuctema (hydrogen fuel system): BogopogHasa TonnvBHas cUCTeMa,
COCTOALLAA U3 CUCTEMbI XpaHeHWs BoAopoaa v cucTemMbl NOArOTOBKM BOAOPOAA.

3.1.9 cuctema nogroToBku Bogopopa (hydrogen handling system): Cuctema, koTopasi obpabaTbiBaeT
BOAOPO: peayumnpyerT, yBrnaxHAeT U T. 4. (unu ras, oboralieHHbli BOQOPOAOM) M HanpaenseT K TOMAMBHOMY
3MNEMEHTY WUnu OBUraTernto.

3.1.10 cuctema xpaHeHuss Bogopoga (hydrogen storage system): Cuctema xpaHeHuss Bogopoaa,
cocToslan u3 HannoHOB nog AaBneHneM, YCTpoWcTB cbpoca AaBneHus, 3anopHbIX KnanaHoB, (PUTUHIOB U
TOMNNUBOMNPOBOAOB MEXAY STUMW KOMMOHEHTaMW, KOTOPbIE W30MMPYIOT XPaHALLMACHA BOAOPOA OT OCTarbHOW
4YacTW TOMMUBHOW CUCTEMbI M OKpYXatoLwen cpedb.

3.1.11 yteuka (leak): Beibpoc »unaokocTv unu raza n3 cMcTeMbl, BbI3BaAHHbLIA 4eEeKTOM YNITOTHUTENBHbLIX
noBepxHOCTen coeguHeHun TpybonpoBo4oB C APYTMMW KOMMNOHEHTAMW CUCTEMEI MW NoBpeXaeHnem banno-
Ha, TpybonpoBoaoB W/Mnu ApYrMx KOMNOHEHTOB.

2
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3.1.12 makcuManbHo gonyctumoe pabouee gasnenue; MOP[ (maximum allowable working pressure):
MakcuManeHoe MaHoMeTpuyeckoe gaBneHne pabodei cpeapbl (ra3a unu XMOKOCTK), Ha KOTOPOE paccyMTaHo
TexHororuyeckoe obopygoBaHue, ¢ y4eTOM YCTpaHeHUs HEUCMPABHOCTEN NP MPEeBbILLEHUN HOPMAarbHOro
pexuma paboThl.

3.1.13 makcumanbHoe pa3BMBaemMoe gaBneHue (maximum developed pressure): MakcumansHoe ma-
HOMETPUYeCcKoe JaBneHne, BO3HUKatoLWee npu olwmbKe ynpaeneHus.

3.1.14 makcuMmansHoe paBneHuMe HanonHeHua (maximum fill pressure): MakcumansHoe gaeneHve
HanonHeHWs — 3TO MakcUMarnbHOe MaHOMETPUYEeCKoe AaBneHne, yKkasaHHoe 3roToBMTeNnemM, KoTopoe obblY-
HO BO3HWKaeT B NpoLecce 3anpaBKy TOMMUBOM.

3.1.15 makcumansHoe pabo4ee gaBneHue; MP[ (maximum operating pressure): MakcumansHO OXu-
Jaemoe [aBreHue B CUCTEME UMY ee KOMMOHEHTEe Npu HopMansHou paboTe, BKNOYAs 3aMyCcKu, OCTAHOBKU U
nepexofHble Npoueccsl.

3.1.16 HomuMHanbHoe paboyee gaBneHue; HPL (nominal working pressure): MaHomeTpudeckoe faB-
MeHKe, KOTOPbIM XapaKTepu3yeTcs HOMUHaNbHbLIA PexXmMM paboTel COCYQ0B BbICOKOTO OABMEHUS, APYTMX em-
KOCTEW 1 CUCTEM.

MpumedyaHue — [Jna 6annoHOB Co CxaTbiM BOAOPOLAOM — 3T0 AaBMneHue 3anonHeHHoro 6annoHa npu nocrto-
sAiHHOW TemnepaTtype rasa 15 °C, yka3biBaeMoOe Npou3BoguTENEM.

3.1.17 HopmanbHasa pabota (normal operation): Bce nepexogHble U YCTAHOBUBLLWECH PEXMMbI paboTbl
TPaHCMOpPTHOIO CPeACTBA, BO3HMKAKLLME BO BPEMSA 3aMnycka, npegnonaraemoi paboThl M 0CTaHOBKW, KOTOPLIE
HE CBSI3aHbl C OTKA30M KOMMOHEHTa UMW CUCTEMBI.

3.1.18 nepuoguyeckue Npon3BoACTBEeHHbIe UcNbITaHWA (periodic production test): McnbiTanua, npo-
BOOAWMbIE Ha CNyYarHO BbIOpaHHbIX AeTansx Uan cucTemMax, B3sTbiX M3 0DbIYHOW NapTuM NPOM3BOACTBEHHON
NPOoaYKUMUN.

3.1.19 npocaumnBaHue (permeation): MonekynsipHasi ouddy3unsa yepes CTEHKM Unu nopel bannoHa, Tpy-
SonpoBoga unu matepuana ynnoTHeHWA.

3.1.20 ycTtponcTtBo cbpoca gasneHus; YC[ (pressure relief device): Knanan nnu npegoxpaHurensHoe
YCTPOMCTBO (Pa3pbiBHON 3NeMeHT), aBTOMaTUYeCKM CHKatoLMe n3bbiToYHoe AaBneHue.

3.1.21 npepoxpaHuTenbHbIA KnanaH (pressure relief valve): YcTpoiicTBo cOpoca gaBneHusi, KoTopoe
OTKpbIBAETCA NpW 3aJaHHOM YPOBHE [aBlNeHusl U CHOBA 3aKkpblBAEeTCs NpWU CHWXEHWW OaBreHus o0 onpede-
NEHHOW BEMUYUHBI.

3.1.22 keanudcdukaumnoHHoe [npoBepo4Hoe] ucnbiTaHue (qualification (verification) test): Mcnbitanne
OOHOr0 UIM HECKOIbKUX YCTPOWCTB, MPOBOAMMOE B pamKkax atTectauuu, B LeNAX NoaTBEPKAEHUS UX NPUros-
HOCTW ONsl NPaKTUY4eCKOro NPUMEHEHWSA U COOTBETCTBUA JaHHbIM crieundukanmm.

M puMmMedHyaHne — KBaJ’IVICbVIKaLI,MOHHOE MCNbITaHWE TAKXKE HAa3blBAKOT TUNOBbLIM, NPOBEPOYHBIM MU MPOTOTUNHBIM.

3.1.23 ruppua metanna (reversible metal hydride): CoeguHenne metanna c BOOOPOOOM, KOTOPOE Ha-
XOAWTCS B YCNOBUAX PABHOBECUS NMPU HOPManbHbIX YCNOBUAX.

n pnMedyaHune — MameHeHus gaeneHus, TeMnepaTtypbl UK aNeKTpu4yeckoro noteHuuWana cMmelarT paBHO-
BeCe B CTOPOHY OGpaSOBaHMH WN pasnoxeHnd coeuMHeHnA MeTanna WM Boaopoda B CTOPOHY BbICROBOXKOEHMA UK
CBA3blBaHWA BOOOpOOAA C METanmnom.

3.1.24 nnaHoBOe NpouzBOACTBEHHOE UcNbITaHUe (routine production test): WcneiTaHue, KoTopomy
nofABepraeTcs Kaxaaa oTaensHas Npou3BOACTBEHHAs AeTanb, y3en unuv cucteMa BO BPeM$S U3rOTOBMNEHUS
MNW Nocne Hero, 4Tobbl YyCTAHOBUTE MX COOTBETCTBME 3asiBNEHHBLIM KPUTEPUSM.

3.1.25 paspeIB (rupture): ®opma noBpexgeHWs, KOTopas NPUBOAUT K BLICBODOXKAEHWIO COOEPKMMOTO.

3.1.26 umknbl gaBneHusi yteukn; LI1Y: KonvyecTBo UMKIMOB U3MEHEHUSA OaBReHWs 40 NOsBNeHWs
YTEYKW UMW YABOEHHOE 3Ha4YeHWe KONMYecTBa LIMKIMOB UCMbITAHWA Ha AOMTOBEYHOCTb, B 3aBUCUMOCTHU OT TOrO,
Kakoe 3HaJYeHWe MeHblue.

3.2 O603HaYeHUA U COKpaLLeHUn

B HacTosawem CTaHOapTe Ucnonb3oBaHbl cnegyrouiune obo3Ha4eHus 1 COKpauweHnA:
NE — KOJTM4eCTBO OXungaemMbiX paﬁoqwx UMKITOB;

ND — KOnMn4ecTBO UMKINOB Ha AONTroBeYHOCThb;

NH — KONMU4eCTBO UKMKMNOB OaBlieHWA Npu TemMneparype Opr)KaI-DLLI,EFI cpenbl;
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MH — KONMM4eCcTBO UKMKIOB AaBlNeHWA NPy 3KCTpeMalibHbIX TeMnepaTtypax;

BPO — Ha4danbHOE€ daBlieHWe pa3pbiBa;

BPpq — CpeAHee AaBneHue paspbisa HOBbIX GannoHos;

BPmin — MWUHUManeHO O0ONYCTUMOE OaBleHWe pa3pbiBa;

H33 — knacc pnasneHusa oo 330 bap;
H70 — knacc pasneHuns go 700 6ap;

Sy— 3a4aHHbI MMHUManbHbIM Npegen Tekydectu, Mla;

SU — 3afaHHbli MUHMManbHbIN Npegen npodHocTr, MlMa;

El — 3apaHHOe MUHUMAarnbHoe yanuHeHne, %;

S7s — Npeaen Npo4HOCTK MaTepuana Ha pacTshxeHue, MlMa;

KCI — knanaH cbpoca gaBneHus;
TPK — TonnueopasgaTodHan KonoHka,

CXKB — cucTema xpaHeHusl cxkaTtoro (KOMNpUMUPOBaHHOIO) BOAOPOAa;

CXXXB — cuctema XxpaHeHWa CXMKEHHOro BOA0POoaa;

TC — TpaHcnopTHOEe CpeacTso;

TYC[ — TepMuyeckn-akTUBMpyeMoOe YyCTPONCTBO cbpoca AaBneHuns;

WP — ucneiTaHme Ha pacTshkeHue;
OYT1 — oTHOCKMTENBHOE YMEeHbLUEeHWe nnoLanu;
CIIN — CXKMKEHHbIA NPUPOAHbIA ras.

4 O6wme TpeboBaHMA

4.1 TexHu4yeckue TpeGoBaHuA

B Tabnuue 1 npegctaeneHsl o6wme TpeboeaHms.

Tatnuua 1— Obwme TpeboraHMs

Acnext TpeboeaHui CT;YI;LVGPHTM PaspaboTtka ATI_IT:;E?:H ;122::;)
KoHCTpyKTUBHbIE TpeGoBaHUA 4.1 X
O6wme TpeboBaHs K yHKUMOHANBHOM BeE3onacHOCTH 411 X
BozgelcTBMe onacHblx matepuarnos 4111 X
ABTOMaTU4ECKOE aBapMWHOE OTKINIDYEHWE NOA4aYM TOMNVBa 41.1.2 X
Py4Hoe oTknioyeHWe nogayu Tonnvea 4113 X
YnpaeneHve BocnnamMmeHsaLWUMIUCs YCNoBUAMU 4114 b
3awmTa oT u3bbITOYHOro AaBneHus 41445 X
TepMuyeckas 3awmTa (Nneperpee) 4.1.1.6 X
MOHWTOPWHT HencnpaBHOCTEN 4117 X
Ycnoeus obcnyxueaHns 4.1.2 X
[aeneHue 4.1.2.1 X
TemnepaTtypa 4122 X
KayecTeo Tonnvea 41.23 X
Ynap n Bubpauums 4124 X
Cpok cny6bl 1 AONTOBEYHOCTL 41.25 X
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OkoH4aHue mabnuus! 1

AcnekT TpeboBaHuii Cngg;ysHHTbm PazpaboTtka ATnT:g;sTu:ﬂ BT)Z?)?;

Bbibop matepuana 413 X

CoBMeCTUMOCTb C BOAOPOAOM 41.31 X

CoBMECTUMOCTb C KUAKUM TOMNMBOM 41.3.2 X

TennoBkie BO3OENCTBUA 4.1.3.3 X

Koppoaua u gpyrie BHeLLHWe BO3AeUCTBUA 4134 X X
TpeboBaHUA K KOHCTRPYKUWUK 4.2 X
[MpoBepka NpoOU3BOONTENBLHOCTH 4.21 X

MpoBepka NPON3BOAMTENBHOCTU MO CPaBHEHUIO 4211 P

C OXUOaeMbIM CEPBUCOM

lMpoBepka OONrOBEYHOCTU B 3KCTPEMATbHBLIX YCIOBUAX 4212 x

Y NpW ANWTENBHOM MCMNONMb30BaHNM

YcnoBua npekpalleHna obecnyxvBaHus 4213 X
lMpoBepka 1 Banvaauus NpovM3BOACTBEHHOro Nnpouecca 4.3 X
Cuctema kOHTpONs KavyecTBa 4.31 X
[NpoBepka npouecca 4.3.2 X
[Mpon3BOACTBEHHbIE UCMbITAHUSA 4.3.3 X
WUnTerpauus TC 4.4
Mapkmpoeka 4.41 X X
YcTaHoBKa M MOHTaX 442 X X
Cuctemsbl BbibpocoB 4.4.3 X X
3anpagBka 1 cnvBe ToNnvBa 444 X X
PykoBoacTeo no akcnnyatauum 445 X
ABapwuiiHoe pearvpoBaHve 446 X X
TexHu4yeckoe obecnyxusaHue 447 X X
OrpaHuyeHns obcnyxXnBaHus 4.4.8 X

4.1.1 O6wue TpeGoBaHua Ge30NacHOCTU

4.1.1.1 O6wan uenb NPoeKTUPOBaHNA CUCTEMBI 3aKTKYaeTCca B TOM, YTOObl eAMHUYHLIA cBoi annapaT-
HOro MNKU NporpamMHoro obecnevyeHnss He NPMBOAWIT K PUCKY HapylleHusa Be3zonacHocTu nwoboro yenoBeka
unu K Heynpasnsemomy noeegeHuio TC. TpeboeaHua k cuctemMam xpaHeHusd u obpalleHus ¢ BOAOPOAOM
npegHazHavYeHbl 4Ng CBeAeHUs K MUHUMYMY BEPOSATHOCTM €AMHUYHBIX 0TKa3os TC:

- Heobxogumo cobritogeHne TeEXHUYeCcKX TpeBoBaHuiA He TONMbKO Ha CTaAWy 3anycka ¥ oTNagku, HO 1 Ha
NPOTSKEHMW BCErO CpoKa aKCnnyaTauuu;

- HeobxoguMo HezameanuTenbHoe 0BHapyXeHne U YCTpaHeHWe HEUCNPaBHOCTEN B cucTemMax obpalye-
HWUS C TOMMUBOM;

- TpebyeTcs BbIABMNATE M COODOLLATL O HEMCMPaABHOCTSX B OpraHyM3alum, oCyLLEeCTBNSALWME KOHTPOMb 3a
paboTol cucTem.

[na obecneyeHuns BuinonHeHWs TpeboBaHuil 4.1 cnenyeT NPOBECTUM OLIEHKY PUCKOB AN pacno3HaBaHus
pPEXUMOB OTKa30B W ynpasneHus nMmu cornacHo MOCT P 27.303. Llenbio npouecca ABMSETCA BbIABNEHUE He-
MCNpaBHOCTEWN, KOTOPbIE MOTYT MPUBECTU K BO3HWKHOBEHMIO OMAacHbIX CUTYyaLUWiA, Kak BHYTPEHHWUX, TaK U BHELU-
HWX NO OTHOLUEHMIO K cncTeme B TC unu ero okpykeHuu. Llenbto Takke ABNSETCA BbIABNEHWE NOTEHLUaNbHbIX
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HeWCNpaBHOCTEN, pacrno3HaBaHWe NOCNeACTBUIA 3TUX HEUCNPaBHOCTEN U ONpedeneHne KOHTPMepP Ans MUHK-
MU3auuMM onacHocTern. HopmaneHas paborta, a Takke BO3MoXHble cbon gomkHbl B6biTe MCCNeaoBaHbl Ha npeg-
MeT BO3HUKHOBEHWSA BHYTPEHHWX WMMW BHELLIHWMX onacHocTen. CrneayeT yuYuThiBaTh KAk OTKasbl KOMMNOHEHTOB,
Tak 1 pabodne HeUCNpPaBHOCTH.

Heobxogumo KOHTpONMpOBaTL BO34eMCTBUE Ha NoAel NoTEeHUMansHO ONacHbIX Matepuanos (Kak onpe-
geneHo B 3.4 v 3.5). TpeboBaHusi kK cucTeme 3anpasku, CNMBa TONMMBA, a TakkKe K cuctemam BolbpocoB npu-
BeAeHbl B 4.4.

4.1.1.2 ABTomMaTU4ecKoe aBapuiHOe OTKMIYeHUe nogayv Tonnuea

Mpouseogutensmu TPK gomkHbl BbiTh NpedycMOTpeHbl aBTOMaTuyYeckue cpefcTBa npenoTBpalleHus
yTeyek TOMMWBa B pesynkrate edVHUYHBIX OTKa30B (PyHKUWKU OTKMYeHUs. [laHHaa yHKLUUSA MOXET BbINOM-
HATBLCHA 3aKPLITUEM 3aMNOPHOW apMaTyphbl, OTKIIOYEHWEM HACOCOB, NPOAYBKOM U ApyruMu cnocobaMu B 3aBUCK-
MOCTW OT TMNa, COCTOSHWUS 1 faBneHus Tonnuea B 6annoHe. Ecnn Ha TC ycTaHOBNEHO HECKOMBKO TOMSMBHbIX
CMCTEM, TO OOIMKHbI BbITh MpeayCMOTPEHbI aBTOMaTMYECKME BEIKIOHMATENN AM5 N30MALMN KaXKA0W TONMMBHOM
cuctemMbl. [lononHuTensHasa uHgopmaumsa — no MOCT P 54111.1.

4.1.1.3 Py4Hoe oTKNOYeHWe nogaqun Tonnmea

B cuctemax xpaHeHus ans TexHudeckoro obcnyxueanusa TC gomkHa ObITe NpenycMmoTpeHa OyHKLMS
PYYHOro OTKMHOYEHMA. 3Ta hyHKLUA MOXeT ObiTe obecneveHa pydHbIM yNpaBneHWeM aBTOMaTUYEeCKUMU 3a-
NOPHbLIMW KNanaHaMy UNu UCMNornb30BaHWEM PYYHbIX 3aMOPHbIX KNanaHoB.

4.1.1.4 KoHTponb noxapHoi be3onacHoCcTw

B TonnuBHOWM cHCTEME MK NpoUecce, B KOTOPOM MCNONb3yeTcs ynpaensemMas(bie) peakums(n) okicne-
HUSA, HAaNpPUMep B KaTanUTUYECKWMX Fopernkax, peaktopax WMn TepMudeckux ropernkax, npoussogutenam TC
cnefyeT OpraHM30BaTb KOHTPONb 33 MOTeHUManbHbIM 00pa30oBaHMEM MErKOBOCMMaMEHSOLNXCA BELLecTB.
Heobxoaumo obpaTuTe BHUMaHWe Ha cnedyrllee:

- MpoAyBKa nepeg Ha4anom peakuuu B crnydae HeobXoaMMOCTu;

- perynupoBka TONNMMBOBO3OYLIHOW CMEcKn BO BpeMsi paboTbl, No Mepe HeobxoammocTu;

- OTKMK4YEHME MOfa4Yv peareHTa, MPoAyBKa WM maccuBauus, Mo Mepe HeobXxoAMMOCTWU, Mocne OTK-
TIHOYEHUS.

Mpounseogutenamu TC gomkeH ObITb obecneyeH KOHTPONbL HeEMCNpPaBHOCTEW B cOOTBeTCTBUM € 4.1.1.7,
uTOBbI rapaHTMPOBRAaThL, UTO peakuus NPOXoAWT B YCTaHOBMNEHHLIX Npejenax npoLlecca BO BCEX pexumMax pa-
BoTh!.

Heobxogumo paccMmaTpuMBaThk BO3MOXHOE 0OpazoBaHMe ropoyMx CMeceill M3-3a 0TKA30B B TOMMMBHLIX
CUCTEMaX, BKIMOYAs TEpPMUYECKMEe W KaTanuTu4YecKkue roperiki, ecrii TakoBble UMelTcs. B yacTHOCTU, npu
NPOEKTUPOBAHUUN CrEAYET YYMThIBAaTb BO3MOXHOCTE NMoAcOoca BO3AyXa, NonepeqyHoro unu obpartHoro notoka
BO37lyXa B TONMWBOMNPOBOAAX UMY TONNMBA B BO3AYX0BoAaX. [JOMKHbI ObiTb NPUHATEI KOHTPMEPLI AnNA NPpefoT-
BpaLLEHWS ONACHbLIX CUTYaLUWIiA, TAKUX KaK NOBLILUEHWE AABMNEHWA U TEMNEepPaTypbl M3-3a peakLun BOCnnaMeHs-
toLenca cMecu. KOHCTpYKUMS TONAMBHOW CUCTEMbI AOSPKHA ObiTb B COCTOSHUM COAEPXUBaTb Mnu cbpackiBaTtb
3TU NOBLILWEHWS OABNEHUst U TeMnepaTypbl U YNpaBnsATh pacnpocTpaHeHUeM peakuuu Ha Opyrhe y4acTKu
TOMMWBHON CUCTEMBI UMW BO BHELLHIOW cpeay.

MoTeHunansHoe obpa3oBaHue NerkoBoCcnIaMeHsLLINXCH BEWECTB BHE TOMNMMBHOW CMCTEMbl HeoBXo-
OWMMO KOHTPONMpOBaTh B COOTBETCTBMU € 4.4.3.

4.1.1.5 3awmTa oT M30LITOYHOTO OaBAeHWs

Cwucrtema JomKHa MMeTh 3aluTy AN NpedoTBpalleHns B3pbiBa B criydae M3bbiTOYHOro JaBneHus 13-3a
cboeB B cUCTEME N BHELIHUX BO3AENCTBUNA.

3awmTa oT M3DOLITOYHOrO AaBNEeHNA Pa3anu4YHbIX TUMOB CUCTEM XpaHeHusa U nepepaboTku Tonnuea npu-
BeaeHa B pasgene 5.

4.1.1.6 Tepmnueckasa sawumTa

Mpy NPOEKTUPOBAHUKU TOMMUBHBIX CUCTEM CrefyeT NpenyCMOTPEeTh 3aLUMTy OT neperpesa, 4tobel npe-
40TBpaTUTh BbIODPOC ONacHbIX BelecTB 1 0bpa3oBaHMe MCTOYHUKOB BocnnameHeHus. B cnydae noxapa Bbi-
Opoc Bogopoga AOIMKEH NPOMCXOAUTE KOHTPONMpyeMbiM 0bpa3om, 4ToObl MpeoTBpaTUTL NOBPEXOEHWE CU-
ctembl (cMm. [1]).

4.1.1.7 MOHUTOPWUHT HEUCMNPABHOCTEN

B MOHUTOpPWHI HeUcnpaBHOCTEN HeobxoaMMOo BKINKYAaTh NObIe 0TKa3sbl, CBA3AaHHbIE C KPUTUYECKM BaX-
HbIMU QYHKUMSMWU 1 Be30MacHOCTbIO, Takne Kak M3bbiToOMHOe AaBneHWe, Neperpes W yTedyka Tonnvea. To-
NAMBHas CMCTEMa JOSKHA BKMNoYaTh B cebs gatymku u/mnu nepeknioyatenn ans obecnedenns obHapyxeHus
HencnpaBHOCTW NoTpebuTenemM ANs NoyyYeHUs pekoMeHO4aunii Mo BHEAPEHWIO NO3TanKblX NpeaynpexaeHuin
N BbIKIHoYeHU (cMm. [1]).
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B HeKoTOpbIX cryyYasix ynpasneHne TONAWBHOM CUCTEMOI He B COCTOSIHMM BrioKMpoBaThL HEUCTNPaBHOCTb,
chepoBaTtensHo Heobxoaumel Apyrue cuctemMsl BHYTpM TC. 3T0 HeobxooMMOo yYUTEIBATL Npu paszpaboTke ap-
XUTEKTYPbI M cucTeMbl obMeHa uHpopmaumein Ha Gopty TC.

4.1.2 YcnoBus o6cnyXuBaHuA

4.1.2.1 JaBsneHne

MPL pomxHO OblTe YCTAHOBMNEHO ANs CUCTEM XpaHeHus U obpalleHns ¢ BoOAOpOAOM MPOoU3BOAUTENEM
AaHHbIx cucteM. MNpu ycTaHoBneHuu 3HaveHus MPL npowsBogutenem OoMmKHbl BbiTh YUTEHbl BCE PEXMMbI
paboTbl, BKNOYAs fo3anpasky, Nyck U OCTaHOBKY.

MakcumansHoe pacyeTHoe OaBMeHMe KOMMOHEHTOB W/MMK cucTeM OomkHO BeiTe Bonbwe, yem MPL,
Tak Kak:

- 055 KOMTNOHEHTOB UMK CUCTEM, MCMOMb3YOLLNX CUCTEMbI PEFYNMPOBaHWA SaBrneHus, npu Boibope Mak-
CUManbHO pasBMBAEMOro OaBMneHus crefyeT yuuTeiBaThk 3anac Beiwe MPL, 4ytobbl n3bexaTts HenpegHame-
peHHoro cpabaTblBaHWsA CUCTEMbI PETYNIMPOBaHUS BO Bpemsi HopManbHoW paboThl;

- KOMTOHEHTbI, PACMONOXEHHBIE HUKE MO NOTOKY OT 0AHOIO PEAYKLIMOHHOMO Pperynsatopa, JOMKHbl ObITh
crnocoOHbl BbIAEPKMBATL aBneHne, BO3HUKarLLee B pesynbraTe 0Tkasa npenblayLuero no noToky perynaropa
LaBNeHUsi, N AOMKHbI BbITh 3alULLEHBI APYTMMIK OTKA30yCTOMYMBLIMU cpeacTBamMu ynpasneHus (cMm. [1]);

- KOMMOHEHTEI, cofepkalune Bornee O4HOrO NOTOKA XWMOKOCTU (Hanpumep, TeNNoOBMEHHWNK), JOMKHbI
HaoeXHO WU30MMPOBaTh 3TW MOTOKM, €CAW TOMbKO CUCTEMAa He UmeeT YHKUMIA, genarwwmnx ato TpeboBaHne
M3NULWHKUM (CcM. 5.2).

4.1.2.2 TemnepaTtypa

MaTtepuarbsl U KOMMOHEHTEI, MPUMEHSIeEMbIe NPKU NPOEKTUPOBaAHUW, AOMKHbI BbITh NOAXOAALLUMU K UC-
NONb30BaHWIO B OXWOAaeMblx TemnepaTypax Okpyxatulen cpefbl. Ecnu npoussogutens TC He ykasblBaeT
TeMnepaTypy OKpyXxatollen cpedbl, TO NpUHAUMaeTca AnanasoH oT muHyc 40 °C go 85 °C. HekoTtopbie mate-
pyvanbl U KOMMNOHEHTLl MOTYT NOABEPraTbCa BO34eNCTBMIO paboumx TemnepaTyp, BbIXOAALWMX 3@ YKasaHHbIe
BbllLE Npeaensl, 1 3To HEO6X0OMMO YYUTEIBaTL B MPOLIECCE NPOEKTUPOBAHNS.

4.1.2.3 Ka4vecTBo TOMNMBA

Mpy NpOEeKTUPOBAHWMM TOMMMBHLIX CUCTEM CregyeT y4WThiBaTk CogepXaHue BpedHblX npumecei B To-
nnvMBe, KOTOpble MOTYT BMWATb Ha paboTy KOMMNOHEHTOB, CBA3aHHbIX C DE30MacHOCThID B COOTBETCTBUWM C
rOCT P NCO 14687-1.

4.1.2.4 Ypapbl n Bubpauus

Cwuctemam, ycTaHaBnmBaemMbiM Ha TC, cnegyeT BblAepkuBaTh YOapHbIe Harpy3kuM v Bubpauuio B COOT-
BETCTBUK ¢ TpeboBaHuaMM nponssoguTens TC.

4.1.2.5 ObcnyXvBaHWe U JONTOBEYHOCTh

[Mpy NPOEKTUPOBAHWUM KOMMOHEHTOR, paboTarwwmx nog AaBneHneM, U KpUTUYECKUX C TOYKM 3peHns Ges-
ONaCHOCTW KOMMOHEHTOR, CNeYyeT yYUThIBaTh LUMKMNUYECKYL0 YCTanocTb (3anpaBka W 3anyck/ocTaHoBKa) U 13-
HOC B 3aBMCUMOCTW OT NpeanoniaraeMoro UCNonb30BaHMs U TEXHWYECKOro oBCnyXMBaHWs, BKITOYas yYCnoBms
akcnnyaTtauun TC. Ecnv He ykazaHbl TpeboBaHWUs ANs KOHKPETHON CUCTEMbI MW KOMMOHEHTA, TO HeobxoaumMo
MCMonb30BaTh criegylolime odlne pekoMmeHgaUnm YyCTaHOBKU MUHUMAaSbHbIX TpeDboBaHMM K KBanudukalumm n
NPOM3BOACTBEHHBLIM UCMBITAHUSIM Ha OCHOBe cneundukaunin nponssogutensa TC:

a) KOnM4ecTBO LMKITOB NyCKa/OCTaHOBKM paccYMThIBAETCA JeneHueM pacHeTHoro npobera Ha BeCb CpPoK
CNyKBbl Ha OXWOAEMY0 CPeHIoK NPoAOMKNTEeNbHOCTL noe3gkn 20 kM. [N (uuknbl) = L (km) / 20 (km/umkn)];

6) KOMMYecTBO LMKIMOB 3anpaBKu pacCYMTbIBAETCH Kak pacyeTHblll npober aBToMobuns 3a Becb CPoOK
cnybbl, OeneHHbIW Ha 3(hdeKkTUBHEBIA 3anac Xo4a aBToMOOMNA Ha OCHOBE OXWMZAeMOoro pacxoga TOnnuea
Ha ogHy 3anpaeky. [L(km) / R(km)]. [ns koMMep4ecKoro MCnonb30BaHWs KONMMYECTBO LIMKIMOB B TEYEHWE CpoKa
cnyx6bl oT 15 go 25 ner.

4.1.3 Beibop maTtepuana

KoMnoHeHTbl JoM¥Hbl BbITh M3rOTOBMEHbl U3 MaTepuanoB, COOTBETCTBYIOLLMX YCTAHOBMEHHOMY CPOKY
cnyx6bl TC. Kputepun Boibopa maTepranos, MCNOMNb3yeMbix A4St OTOEMbHbIX BUAOB TONMWBA, NPUBEeSeHbl B
pasgene 5.

4.1.3.1 CoBMeCcTMMOCTb C BOOOPOAOM

MaTtepuarnkel, ucnons3yemMble Npu U3roTOBAEHUU KOMMOHEHTOR, AOMKHbI OblITh COBMECTUMEI C COCTABOM
TOMNNUBA, BKIKYaA OXuaaemble NpUMeck npu NpousBoLcTBe U focTaBke. B yacTHoCTW, cnegyeTt y4nThiBaTh
OXpyn4vBaHWe 1 Apyrve Buabl paspyLlleHns MatepuasnoB M3-3a BO3AEeMNCTBMS Ha HUX Bogopoda npu paboyem
AuanasoHe TemnepaTyp v daeneHus. PykoBogcTeo no Belibopy maTtepuana npuBefeHo B NPUNOXeHun A.
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4.1.3.2 COBMECTMMOCTb C »KUOKAM TOMMMBOM

Bce maTtepuansl Tpybonposogoe, pe3sboBbie CoeqUHEHUA U YNIOTHUTENN, UCMOMb3yeMble ANs XUAKOro
TOMNWBA, He JOMKHEI MPUBOANTL K yXYALLEeHUo paboThl CUCTEMBI UMK HApyLLaTk ee paboTy u3-3a B3auMogein-
CTBUSA C TONNMUMBOM. PykoBOACTBO No oueHke npueedeHo B FTOCT P MCO 14687-1.

4.1.3.3 TemnepatypHoe Bo3gencTene

Mcnonb3oBaHne maTtepuanoB AOMKHO COOTBETCTBOBAThL AuanasoHam TemMnepaTyp OKpyXatolleh cpe-
bl M paboveil TemnepaTypbl, ycTaHoBNeHHbIM B 4.1.2.2. TepMmudeckoe okucneHue, ynpyrasi gecopmauus,
nnactudeckas gedopmaumns, nons3yvyectb U CONPOTMBIEHME HarpeBy MatepuanoB HeoOXOAMMO y4WTbIBaTb
B OLEHKEe MexXaHU4eCKOoW LEenoCTHOCTU UMK repMeTuanpyrolled cnocobHocTtu. Kpome Toro, matepuansi, uc-
nonb3yemblie ONs XpaHeHUs NErKOBOCMNINAMEHSALNXCA UMM peakUMOHHOCNOCOOHLIX Cpea, He OOIMKHBI Cno-
cobcTBOBaTL PAcnpOCTPAHEHUIO NNaMEHMN.

4.1.3.4 Koppoaunsa 1 gpyrue BHeLWHWe BO3OEUCTBKUA

MaTtepuansl 4OMmKHbl BbITh YCTOMYMBLI K KOPPO3UW U OPYTUM paspyLUeHUsiM, Bbl3BaHHLIM MOrO4HbLIMM
YCIOBUSIMU, COMEBLIMUN W APYTUMW JOPOXKHBIMK Bpbi3raMu, ynbTpacnoneToBbIM CBETOM (COMHEYHBIM CBETOM),
KUOKOCTAMU OOPOXKHOrO TpaHcnopTa (6eH3WH, rmapaBnuyeckue XUOKOCTW, akKyMyNsTOpHasa KWUCMoTa, XKua-
KOCTb ANs OMbIBAHUS BETPOBOro cTekna, rMmukonu, macna u T. a.) (cm. 6.10).

4.2 TpeGoBaHNA K KOHCTPYKLMK

CucTtembl crieqyeT cnpoeKkTUpoBaTh U MOCTPOUTL Takum o6pa3om, 4Tobbl BOAOPOA XpaHwuncs B besonac-
HbIX YCMOBWUAX 3KCNNyaTauun 1 BbIMOMHANMCH KPUTUYECKN BaxHble AnA 6e3onacHocTn hyHKUWKM ynpaBneHns
B TEUYEHME BCEr0 CPOoKa CNyX0bl B YCNOBUAX, YCTAHOBMEHHbLIX B 4.1 1 4.2.2.

4.2.1 OueHka no pe3ynbTaTamMm NPoBEpPOK

CucTteMbl AOMKHBI BbITh M3TOTORMNEHEI 1 cOBpaHkbl B YCNOBUSIX CEPUAHOIO NMPOU3BOACTBA U NPONTU pag
NMPOBEPOYHbIX UCMbLITAHUIA, KOTOPbIE UMUTUPYIOT NMOMHbLIA pabo4nii 4Uana3oH CUCTEMbI Ha MPOTAXEHUU BCErO
ee cpoka cnyxbbl, BKNK4Yas Kak HopMarbHyto paboTy, Tak U cepBucHoe obcnyxunsaHme. ObLLee pykoBoACTBO
no opraHuzauuu npoBepok npueegeHo B 4.2.2.1 n 4.2.2.2, a cneynansHoe pyKOBOACTBO ANA PasnuyHbIX TU-
NnoB cUCTeM XpaHeHusa u 0bpaboTkn Bogopoaa NpuBeLeHo B pasgene 5.

4.2.1.1 Npoeepka paboTbl

CucTtembl XxpaHeHus 1 0bpaboTku Bogopoda OOMKHbI 06nafgaTs Tpebyemoi paboTocnocoBHOCTEID BO
BCEM AManasoHe YCNoBuIM OKpYyXKalLen cpeabl 1 akcnnyataunn, ycTaHOBNEHHOM NPOW3BOAMTENEM.

[MpoBepoYHbIE UCMLITAHNA MOTYT BbIMNOMHATHCH KOMMNMEKCHO — C Yy4acTUMeM BCEX 3f1eMEHTOB CUCTeMbl
WK, Ha YCMOTPEHWE U3rOoTOBUTENS, MOTYT BbIMOMHATHCA Ha YacTAX CUMCTEMbI, €Crii B KOHEYHOM MTOre COBO-
KYMHLIA pe3ynsTaT NoATBepXAaeT, YTo BCA cucTema B cbope paboTtocnocobHa.

Mocne BO3OEeNCTBUA BCEX OOMYCTUMbIX YCMOBUIA 3KCNNyaTauuu cMcTeEMbl HEOBXOOMMO BEIMOMNHATE Tpe-
BoBaHUS YCTONYMBOCTHU K YTEMKAM U MPUMEHEHUIO OABNEHUS pa3pbiBa, KaK ykasaHo B pasgene 5.

4.2.1.2 TpoBepka QONTOBEYHOCTHU B 3KCTPEManbHbIX YCAOBUAX WU MPU ANUTENLHOW aKennyaTaumm

JKcnnyaTauMoOHHbIE XapaKTEPUCTMKA CUCTEM XpaHeHus 1 obpalleHus ¢ BOAOPOOOM AOM¥Hbl ObiTh
onpegeneHsl Takum obpasom, 4ToObl B yCNOBUSAX HAMBOMbLUMX HArpy30K, NPUBOAALLMX K M3HOCY WU Aerpaga-
LMK, HE OTPaHUYMBATICH CPOK CIY»ObI.

[MpoBepoYHbIE UCMBITAHUSA MOTYT BbIMOMHATECS KOMMNMEKCHO — C y4acTUeM BCEX 3M1eMEHTOB CUCTeMbl
WK, MO YCMOTPEHWIO U3roTOBUTENS, MOTYT BbIMOMNHATLCA Ha YacTaX CUCTEeMbl, eClli B KOHEYHOM UTOre COBO-
KYMNHbIA pesynbTaT nogTBepKaaeT, 4To Bcs cuctema B cbope paboTtocnocobHa. BozgeicTBus MoryT Bbinon-
HATLCHA OAHOBPEMEHHO WK NocneaoBaTenbHo, B 3aBUCUMOCTM OT 0CODEHHOCTEN NPUMEHEHUS KOMMOHEeHTa U
YCNOBUW 3KCAnyaTaumu.

CnepyeTt yunThIBaTb YCMOBUA OKPYXatoLLel cpefbl U 3KCNMyaTauuu, a Takke nobsble gpyrue Harpysku
Mnu paboyme UMKNbl, CBA3AHHLIE C KOHKPETHLIM MpUMeHeHueM. CucTembl xpaHeHUs U 0bpaboTkn OOMmKHbI
BbIT NOABEPKEHbI BOZMOXHBIM 3KCTPEMAaInbHLIM BO3AEACTBUAM B OOPOXHLIX yCcrnoBusax. [Mpumepbl akcTpe-
ManbHbIX YCNOBWUIA U OANTENBHOMO UCMNOMNb30BaHWUA NEPEeYMCIieHbl HMXKE, a UCMbITaHUA KOHKPEeTHbIX TUMOB CU-
CTeM XpaHeHusa Bo4OpOoLa NpeAcTaBrneHbl HMXKE W B pasgene 5.

4.2.1.2.1 MexaHn4yeckoe Bo3gencTene

Cuctembl xpaHeHusa 1 obpaleHms ¢ BOgopoaoM HeobXxoOoMmMo NpoeKkTUpoBaTh Takum obpasom, 4Tobbl
BblAEPXUBATL MOBPEXAEHWS, BbI3BaHHbLIE TPAHCNOPTUPOBKOWM M HeBpexHbIM obpalleHneM (Hanpumep, nage-
Hue), NMbo 3aLlMLLaTh OT YCTAHOBKWA B CUCTEMY MIODLIX NOBPEXOEHHBLIX KOMMNOHEHTOB CUCTEM XPaHEHUS UMK
obpaiyeHus. Cuctembl xpaHeHusi U oBpalleHns ¢ BoAOPOAOM AOMKHbI ObiTb OLEHEHbl Ha COOTBETCTBYHLLYH
YCTOWYNBOCTb K MOTEHLMANBHOMY UCTUPaHUIO B MecTax ux kpenneHusa B TC.
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4.2.1.2.2 Xummn4eckoe Bo3gencTeme

Cuctembl xpaHeHus 1 0bpaboTkM OOMKHbI BbiTb MPOBEPEHbl Ha BO3AENCTBME XMMUYECKW aKTUBHbIX
Cpend, XapaKTepHbIX AN CPell B OKpyxatllei cpefe (KMCNoThl, LWenoYu 1 CoNu: cepHas KucnoTa, rMapokcua
HaTpUs U HUTPAT aMMOHKSA) U Ha BopTy TC (KUMOKOCTL ANA OMbIBAHWMSA BeTpoBOro ctekna). Mpoeepka BkMYa-
€T BCe KpUTUYECKME U YYBCTBUTENbLHbBIE 3NEMEHThI CUCTEMBI.

4.2.1.2.3 lonroBe4HoCTb

Cuctembl xpaHeHWs v obpalleHnss ¢ BogOpPOoAOM CreayeT NoABepratb LMKnam 3anpasku, BKNIOYEHUo/
BbIKITIOYEHWIO 1 pabo4mMM LUUKNam CBEpX TeX, KOTopble onpedeneHbl B 4.1.2, ANs OLEHKW JONTOBEYHOCTM Npu
YyCTanocTu 1 U3HOCE OT 3KCTPEMANbHOIO MCMNONb30BaHNS.

4.2.1.3 Ycnoeusa npekpalleHusa obcnyxuBaHus

ATTecTauns cMCTeMbI XpaHEHWS BOAOpOAa AOMKHA YYUTEIBATE BO3MOXHbLIE YCNOBUS NPEKpaLLeHns 3Ke-
nnyatauun, Takve Kak, Hanpumep, Bo3ropaHve wnu npobutve, npu 3TOM cucTeMa [oMmkHa obnagath ad-
heKTUBHbLIM yNpaBrneHUeM HEUCNPABHOCTAMU, CBOAALLMM K MUHUMYMY OMacHOCTb B YCIOBUAX NpeKpaLLeHus
obCcnyXuBaHus.

4.3 NMpoBepku NPON3BOACTBEHHOTO NpoLecca

4.3.1 CucTeMbl KOHTpONSA KavyecTBa

MaroToBuTENb KOMMNOHEHTOB W CUCTEM AOMMKEH NoaAdepXuBaTb CUCTEMY KOHTPOMs KadecTBa npous-
BoAcTBa AnsA obecneveHns Haanexallero ypoBHA obpaboTku maTepuanoB, METOOOB M3rOTOBNEHWUS/COOpK/
M NPOWU3BOLACTBEHHbBIX UCMbITAHWNA, CBOEBPEMEHHO YCTPaHATL HEAOCTaTKM U KOHTPONMPOBaTbL COOTBETCTBUE
roTOBOW MPOLYKLUMW MPOEKTHBIM TpeboBaHMAM.

4.3.2 KoHTponb Npon3BOACTBEHHOrO Npouecca

MpounsBogcTeeHHble M cOopoYHbIe NMpolecchl HeobXoOMMO OpraHWM30BbIBaTb TaK, YTODLI KpUTUYECKUe
Ans 6e30nacHOCTU KPUTEPUU, YKa3aHHble B 4.2, MOCTOSAHHO BbIMOMHANMCH BO BPEMSA NMPOM3BOACTRA.

4.3.3 NMpou3BoACTBEHHbIE UCNbITAHUA

W3rotoBuTeNnb JOMmKeH onpenenntb, TPEOYTCA N NPOBEPKN MMM MCMbITAHWA B MPOLECcCce NpOW3BOA-
cTBa U cbopku, yTobEl 0becneunTs cobnogeHne ycnoeuii bezonacHocTu cucteMsbl. [Npu HeoBxooMMOCTU U3ro-
TOBUTEMIO CriedyeT OpraHn3oBaTh Takne NPoOBEpKU U UCMbITAaHKUS. TUMN M YacToTa TakuUX NPOBEPOK W UCMbITaHUIA
onpenensarTca NPoU3BoguTENeM U Npu3aBaHkbl obecneyYnTe COOTBETCTBUE NPOAYKTA BHYTPEHHUM TpeboBaHu-
SIM K KQ4eCTBY, a Taloke NpuMeHsieMbIM cTaHgapTam.

4.3.3.1 Tekywme npomM3BOACTBEHHbIE UCMBITAHWUA

Tekylwme Npon3BOACTBEHHbLIE UCMLITAHWA NPOBOAATCA ANA KaXAOW OeTanu, KOMMOHeHTa UMK yana Ha
onpefeneHHoOM aTane Npou3BOACTBEHHOIO UM cHopoYHOro Npouecca, Korga NPon3BoaAMTENb CYMTAET 3TO He-
obxogumMbiM. Mpon3BOACTBEHHBIE UCMLITAHUA NOA OABMNEHUEM WM UCMbITAHUA Ha repMeTUYHOCTE NMPOBOAATCS
B YCMOBUAX, YKa3aHHbIX NMPON3BOOUTENEM KOMMOHEHTOB UK TpebyeMeix cTangaptamu (cm. b.1 n 6.2 ana py-
KOBOZCTBA MO NPOBEeOeHUI0 KOHTPOMbHbLIX UCMbITaHWIA NO4 AaBNEHWEM W UCMbITAHMIA HA FEPMETUYHOCTL). OTK
MCMbITAHWA MOTYT NPOBOAUTLCA OAHOBPEMEHHO UMK pasfgenbHO N0 YCMOTPEHMK U3rOTOBUTENS.

4.3.3.2 MNepuognyeckne Npon3BoACTBEHHbIE UCMbITAHWUA

B npoLiecce npou3BoAcTBa KOHTPOMb KavyecTBa TpebyeT nepuoguyecknx UCMbITaHUA U OCMOTPOR Mpo-
aykuun. HeobxogMmocTs U YacToTa Nepuoguyeckux UCMbITAHWA onpenensitoTca NPOU3BOAMTENEM B LIEnsax
YAOBMNETBOPEHUSA BHYTPEHHUX TpebOoBaHWUIA K KA4eCTBY UNN NPUMEHAEMbIX CTaHAapTOB.

B HekoTopeIx cnyyasix Npou3BoACTBO AeTanen UM KOMNOHEeHTOB MOXET OCYLLeCTBAATLECA NapTUsMu.
Pasmep npou3BoACTBEHHOW NapTM LOMMKEH ONpeaensaTbCa NpoM3BogMTerneM ¢ ydyeTom TpeboBaHuii K kave-
cTBy. [Ans neprnoguYyeckux npou3BOACTBEHHbLIX UCMbITAHMIA obpasubl Ans MCNbITaHWA cnegyeT BblbupaTte K3
napTuu cny4YanHbiM obpa3om.

4.4 AHTerpaumsa ¢ TpaHCNOPTHbLIM CPeAcCTBOM

4.41 MapkupoBKa

M3roToBMTENL KOMNOHEHTOB M 0B6OpPYAOBaHWNS OOMMKEH 0BecnevMTb Haagnexally naeHTUprKayumn cBo-
MX U34enun 1 COOTBETCTBUE MapKMPOBKN rocynapCTBEHHbIM HOpMaM.

4.4.1.1 CpencTtBa ngeHTudukaymm

Heobxoanmo, 4Tobbl KOMMOHEHTLI, KNanaHbl, perynatopsl 4aBNeHus, NpefoXpaHUuTenbHbIe YCTPOACTBa
W Opyroe TexHonorudeckoe obopygoBaHue (3a UCKNYeHEM TPpyDBOoK 1 QUTUHIOB) MMENU LUTaMIMbl UMW UHYHO
OOMrOBPEMEHHYID MapKUPOBKY C yKa3aHWEeM Ha3BaHWA MNU CUMBONAa NPOW3BOAUTENS, HOMepa AeTanu U ce-
pUMHOrO Homepa. Takxke MoXeT DbITb BKIOYEHa apyras MHopMaLus, ecnv oHa KpuTu4Ha ans 6esonacHocTu
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unu TpebyeTca AnA cCOOTBETCTBUA NPUMEHAEMOMY NPOU3BOACTBEHHOMY cTaHaapTy. [Nocne ycTaHOBKMA KOMMO-
HEeHTa ero aTUKETKWM W LWTaMnbl AOSMKHbI NPOCMAaTPUMBAaTLCA M BbiTh YUTAEMbBIMMU.

4.4.1.2 3Hakun BesonacHoCTu

[Ons npenynpexaeHusi 0 NOTEHUMAIBHbLIX ONAaCHOCTAX, CBA3aHHbLIX C 3KCNnyaTauuein u obcnyxMBaHuem
TC HeobxogMMO MCNOMb30BaTh 3HAKM BE30MacHOCTM B BUOE 3TUKETOK, APMbIKOB, CneynanbHbiX METOK U Npo-
YWUX CPELACTB MapKUpoBku. B cnydae HeobxogMmocTy Ans NpaBWMibHOW YCTAHOBKM KOMMOHEHTa AOMKHO ObiTh
yKasaHo HanpasreHue notoka (cMm. pasgen 5). Kpome Toro, KOMNOHEHThI B MUHWAX 3anpaBKW CKaTbiM BOLO-
POLAOM WU NIMHUAX NOoAaYn 4O PEAYKLWOHHOTO perynsitopa BKMOYUTENbHO AOMKHbI ObiTh KaK MMHUMYM Mapku-
pPOBaHbI MO KNnaccy gaBneHus.

4.4.2 YcTaHOBKa U MOHTaX

Bce KOMNOHEHTLI, coeAnHUTENBHbIE TPYOONpoBoaLl U NMPOBOAA CNeAyeT HAaJeKHO YCTaHaBNMBAaThL U 3a-
kpennaTe B TC B cootBeTctBMM ¢ FTOCT P 70679 1 pacnonaraTte Takum 06pasom, 4To6bl €ro KOMMNOHEHTLI, TPY-
BonpoBoabl, PUTUHIM K KNanaHbl ObINK 3alLKLLEHblI OT NOBPEXAEHWA B pe3ynbTate KOHTakTa ¢ pasnuyHbIMM
obbekTaMu, BO3HMKAOLWEro BO BpemMs HopMarbHoW akcrnnyatauumn TC.

CucTtema xpaHeHMa BOAOpOAa AOMkHa ObiTb yCTaHOBMNEHa Takum obpasom, YTobbl TemnepaTtypa ban-
NOHOB He nogHuManacs Beilwe 85 °C, a Takxke, Npu HeobxoanmocTu, obecneunsana Tennoeyw 3awuty ban-
JIOHOB C BOAOPOAOM OT BLIXMOMHOW CUCTEMbI M OPYTMX UCTOYMHWKOB TEMna, BKMYas NpsiMoe BO3AelCTBME
COMHEYHbIX NyYen.

4.4.2.1 YnpaBneHne noTeHuManbHo onacHbIiMW pakTopamu B canoHe TC

Bce kKOMMNOHEHTBI, XpaHsue, cogepxXallue WUnv BblAENAKLINe onacHble cpedbl, HeobxoguMo pacno-
naratb B MECTax, B KOTOPbIX NpeayCcMOTpeHbl CpeACcTBa ANd yrnpaBneHusa cbpocamu 1 BbIDpocaMu nerkoeoc-
nnamMeHsLWMXca cpeq,.

4.4 2.2 MNoTeHumanbHbie UCTOYHWUKW BOCMNNaMeHeHUs

OnekTpuyeckoe n nHoe obopynoBaHue, pacnonoKeHHOoe B NPOCTPaHCTBax C peanbHo Unu noTeHymanb-
HO BOCMNAaMEHAKLWMMUCS MPW eAMHNYHbLIX HEMCMPABHOCTAX CPeAamMK, OOMKHO ObiTb NPUrO4HLIM ANS npume-
HEeHWs B 3TUX cpefax W He Bbi3blBaTk HEMpeagHaMepeHHOro BocnnaMmeHeHus.

ObopynoeaHue criegyeT Hagnexalum obpa3om coeguHATE U 3a3eMNATb AN NpefoTBpaLleHus anek-
TpOCTaTUYeCKUX paspsaaos.

4.4.2.3 3nekTpuyeckasa be3onacHoCcTb

YcTaHOBKa 3neKkTpuyecknx cuctem n obopynoBaHus OOMKHa COOTBETCTBOBAaTE NpaBunamMm 6e3onacHocTH
(cm. TpeBoBaHua TOCT P 70679).

4.4.2.4 OBHapyXeHuWe yTeyek

OBHapyxeHUe yTeuek ABMSETCA HEOTLEMIIEMONM YaCTbLI0 CUCTEMBbI 0BpalleHms ¢ TonnMBoM (cM. Tpebo-
BaHus FOCT 70679).

4.4.3 Cuctembl BbIGpocoB

MocTaBL MK TONMIMBHLIX CUCTEM OOMMKEH YYNThIBaTh cregyowmne TpeboBanus u paboTtate C M3rotToBuTe-
nem TC gns toro, 4To0bl NyHKTb 4.4.3.1—4.4.3.3 cobnoganvce Npy MHTerpauumn ToNIMBHOK cuctemsl B TC.

4.4.3.1 CucTtembl WTATHbIX BLIDPOCOB

Bce BbIXNonHbIe, NPOOYBOYHbLIE, BEHTUNALWOHHBIE W OPYTUE LITATHbIE BbIMYCKHbLIE CUCTEMBI HeobXoaK-
MO NMPOEKTUPOBATL, U3roTaBNMBaTbL W pacnonaratb Takum obpasom, 4ytobbl BeiGpoc notokos M3 TC B nacca-
XUPCKUA canoH unun BHyTpu TC He npeacTtaensan onacHocTtu (cm. FTOCT P 70679).

4.4.3.2 Beibpochkl M3 YyCTPOMCTB cOpoca AaBneHust

CucTeMbl BeinMycka TOMAMBA WKW OAPYrMX OMacHbIX Cped B ClydYae HeucnpasBHOCTM UMK aBapui JOSH-
Hbl COOTBETCTBOBaTL PEKOMEHAAUMUAM MO NPOEKTUPOBAHUIO, KOHCTPYKUUN U pa3MelleHnio, NpUBedeHHbIM B
FOCT P 70679.

4.4.3.3 ConyTcteytowue BeIBpoChI

C6pochkl BOAL!I UNW ApYrMX CONYTCTBYIOLWNMX NPOAYKTOB paboThl cUCTEMBI HE OOMKHbI BbITE ONacHbLIMU.

4.4.4 3anpaBKa ¥ CNUB TONNUBA

BoamoxHoCTb cnuBa TonnuMea, a Takke 3anpaBky TC cnegyet obecnedvBaTth B cooTBetcTBuM ¢ TOCT
P 70679. MHdopmaLuua o 3anpaBke W CNIMBE TOMNWBa A0MKHA ObiTh NpeaocTaBneHa B COOTBETCTBUM C4.4.5 1
4.4.7. CneunansHble TpeboBaHUsA, ecrnu TaKOBblE MMEIOTCH, B OTHOLIEHWM NepBoi 3anpaBku TC Takke OOrmx-
Hbl BbITh YKa3aHbl B NpoLeaypax obcnyKuBaHus.

4.4.5 PyKkoBOACTBO NMOMNb30BaTens UMM UHCTPYKLMA

WarotoBuTene obopygoBaHus TOMMWBHOM CUCTEMbl JOMKEeH npeaocTaBuTb npoussogutent TC coort-
BETCTBYIOLLYIO NHbopmauuio cornacHo MOCT P 70679.
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B pykoBoacTBe nonk3oBatens HeobXo4MMo yKasblBaTk OrpaHuyYeHne cpoka Criy0bl CUCTEMBI XpaHEeHNs
B COOTBETCTBUM C 4.4.8 HacTosALLero cTaHgapTa v pekoMeHAauuu, ecnv TakoBble MMETCH, ANs Npon3soguTe-
ng TC no neprmognyeckomMy OCMOTPY UMM TEXHWYECKOMY 0BCNYXBaHWIO.

4.4.6 PearupoBaHus Npu 4pe3BbIMaWHbIX CUTYALIUAX

WarotoBuTens obopyaoBaHusA TOMMAWMBHOW CUCTEMbI OOMKEH MpefocTaBuThk npouwssogutento TC coot-
BETCTBYIOLYIO MHopmauuto cornacHo FOCT P 70679.

BopgopoaHblie noxapbl Heo6Xo0OMMO TYLWMWTb MyTEM OTKNYeHWsA nogayun Tonnuea. Ob6bluHble MeTonbl
noapoTylleHusa (Hanpumep, TyleHue NnaMeHn BoAOW) MOryT NPUBECTU K 06pa30BaHMI0 rOpHYNX CMeced 1
BO3MOXHbIM B3pbIBaM.

4.4.7 TexHu4eckoe obcnyxKuBaHue

WarotoButens obopyaoBaHusA TOMMAWMBHOW CUCTEMbI OOMKEH NpefocTaBuTbk npouwssogutento TC coot-
BETCTBYIOLYIO MHopmauuto cornacHo FOCT P 70679.

4.4.8 OrpaHu4eHusi cpoKka crnyxobl

MNMopnexalme yctaHoBke Ha TC cUCTEMBI, BKIOYAA UX MaTepuanbl U KOMNOHEHTbI, AOKHbl BbINOMHATH
cBOW OYHKLUMK, BKMOYas yoepxaHne BOAOPOAa M BbINOMHEHWE KPUTUYECKUX C TOYKW 3peHus BesonacHocTu
chyHKUWIA, B TEUEHWE BCEIO OXKMAaemoro cpoka cryxbel TC, ecnu nHoe He ykasaHo B nocredyowmMx pasgenax
HacTosLLero cTaHgapTa, a Takke He BeigBreHo npoussoanTenem TC B xofde obs3atenbHbIX MPOBEPOK UMK 3KC-
nnyaTayMoHHoro obcnyXuBaHus U He onNpeaeneHo UM B PYKOBOACTBE NO 3KCNnyatauuu.

Ecnu cpok cnyx6bl cMCTEMbI XpaHEHWS ONpefeneH B pesynbraTte KBanvguKkauMoHHbIX UCMbITAHWA, ONn-
CaHHbIX B pa3gene 5, To ee criegyeT BbIBECTU U3 IKCMAyaTaLnmM Mo MCTEYEHWMW ITOMO CpoKa.

5 JkcnnyaTtaunoHHbIe Tpe6oBaHUA K CUCTEMaM XpaHeHuUs
u nepepaboTku Bogopoga

5.1 CXKMKeHHbIN Bogopoa

O6wme TpeboBaHWA K BOOOPOOHbLIM TOMMUBHLIM CUCTEMAaM, NPUBEAEHHbIEe B pa3gene 4, NpUMeHsTCS
K CMCTEMaM XpaHeHUs CKWKEHHOro Bogopoaa 1 cucrtemam obpalleHus ¢ Tonnueom. B aTtom pasgene npvse-
OeHbl ocobble TpeboBaHus k CXXKB.

CX>XB cocTtouT u3 repmeTudHoro(bix) cocyga(os) AnNs CXMKEHHOro BOOOPOAa, KanaHoB cbpoca gas-
MEeHWs, 3anopHbIX YCTPOWCTB, a TakkKe BCEeX KOMMOHEHTOB, (QUTMHIOB M TOMJIMBHbIX TPYDOONPOBOAOB Mexay
cocygom(amu) 1 3TUMMW 3anopHbIMM YCTPOMCTBaAMK, U30NMPYHLLMMU CKMXKEHHBIA BOAOPOA OT OCTalnbHOM Ya-
CTW TOMMWBHOW CUCTEMbI M OKpYXalLLen cpeabl.

OB6wWwuin BapuaHT TONMMBHOW CUCTEMBI Ha CXMXEHHOM BOAOPOAE nokasaH Ha pucyHke 1. CXXKB nokasa-
Ha B HE3aLWTPUXOBAHHOK 06nacTu; B 3alUITPUXOBAHHYIO 0O6NacTek Ha PUCYHKE NMoMeLLeHa cucTtema 0bpaboTku
Bogopoda. B peanbHbix CXXKB 1 cuctemax 00paboTkum MOryT BapbupoBaTbCs TWMbI, KONUMYECTBA, KOHpWry-
pauuvu M pacnonoXeHns (PYHKUMOHAamNbHbIX KOMMOHEHTOB, HampMMep B HEKOTOPbIX cMCTeMax TenjooOMeH-
HWK MOXeT ObITb BCTPOEH B COCYA AN XpPaHEHWs, a He pacnonoXeH B MOCMNEAYLWMX y4acTkax BOAOPOL4HON
cucTemMbl. Beibop M KOHUrypaumsi KOMNOHEHTOB Takke MOTYT pasnu4yaTbhcs B 3aBUCMMOCTM OT KOHCTPYKLIAM
cucTeMbl XpaHeHns. Hanpumep, Heckonbko getanei o6beanHeHbl B O4UH KOpNyc KnanaHa Unv pacnonoXeHsbl
HenocpeacTBeHHO Ha roprosuHe GannoHa. B uenom rpanmusl CXXKB onpenensoTcs BO3MOMXHOCTBLIO M30-
ASLMW XPaHALLErocsa CKWMXEHHOTO (Mnu raszcobpasHoro) Bogopona OT OCTalNbHOM YacTu TOMSIMBHOW CUCTEMBI
M OKpYy»Katolen cpedbl. Ha Bce KOMMOHEHTLI, pacnonoeHHble B Npegenax aTux rpaHnl, pacnpocTpaHaloTcs
TpeboBaHus, onpegeneHHble B 3TOM pa3fene, B TO BpeMS Kak Ha KOMMOHEeHTbl 3a npeaenamu rpadny, CXXKB
pacnpocTpaHaTcA oblwmne TpeboBaHus, U3noXeHHbLIe B pasgene 4.

CXXKB Ha pucyHke 1 umeeT crefyLune XapakTepUCTUKK:

- BO BPEMS 3anpaBku CXMKEeHHbI BOOOPOA BblITEKAET M3 COMMa Ha 3anpaBOYHOW CTAHUWUK U NOCTynaeT
B CMCTEMY Yepes NpMeMHY eMKocTb Ha TC. 3ateM Bogopog NpoxoguT Yepes obpaTHbliA knanaH (Mnv sanop-
HblA KNanaH) B 6GannoH XpaHeHus CKUXeHHOro Bo4opoaa;

- Ans Toro, 4Tobbl XpaHALKMMCA BOOOPOD OCTABancs B XWOKOM COCTOSIHUMW, BannoH X0poLo U30nupo-
BaH C MCMOMNb30BaHWEM, B TOM YMCIe, BakyyMHOW 060N0YKK, OKpyKatoLen 6annon;

- KC[ 3awmwatot 6annoH(bl) M cMCTEMY OT B3pblBa B CMy4Yasx NPeBbILLUEeHNA YCTAaHOBNEHHOro AaBneHns
BOAOPOAA B cMCTEME BCMNEeACTBME TENNonepenayy U3 okpyxXarwLen cpedbl Mnu noxapa. 371 KnanaHbl Takke
3awmLaoT GanmnoHsl ¢ BaKyyMHOR 060MNOYKON;

- BOAOPOZ NOCTYMNaeT B ABUraTenbHy ycTaHoBky U3 CXXKB yepes 3anopHbli knanax. MNoTok Bogopoaa
13 GannoHoB ANs XpaHeHUst MOXeT BbiTb 04HOA3HBIM WIK ABYX(a3HLIM;
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- TennooBbMeHHMK B cucTeMe ucnapsaeT Noboi CKMKeHHbIM BoOopoa U HarpesaeT ra3oobpasHblil Bogo-
pon Ao TeMnepartypbl, TpebyeMoi Ans nocreaytoLei noaroToBKK;

- B cny4ae oBGHapyXeHWs HEWCMPAaBHOCTW B ABUraTenbHOM ycTaHoBKe cucTeMbl BesonacHocTu TC nepe-
KpbIBaKOT NOCTYNNeHWe Boaopoaa 13 6annoHa XpaHeHusi ¢ NOMOLLLHO 3anopHOro KnanaHa.

B Tabnuue 2 nepedyncneHbl acnekTbl pasNUuHbIX TpeGoBaHWi, paccMaTpuMBaeMble B KaXaoM W3 3TUX
pasfenos, a Takke ykasaHo, MPUMEHSIOTCA N TpeboBaHus K NPOEKTUPOBaHWIO, KOHCTPYKLMMW UM MPoM3BOa-
CTBY.

<l * Mook BOACPOAE K TONMMBHBIM
Chisiion AYEHKAM UMK OBUrATENo
KnanaH MpagoXpaHUTeNbHLIA
KnanaH
Perynatop
Cucrema o6paboTii kucnopoga LABNeHWA
Harpesarenn
r——"“—"— SR ) (S s S S| M et S St (| it St [ Q] St | Mt S, S g
MpegoxpaHuTenbHbIA
KrnanaH
B3anopHeIi
KNana-

Py4Hoii knanau Cocyn ans xpaHeHus

¥uakoro sogopoaa B
BaKyyMHoW pybaulike

ObparHbIi
KnanaH

NEA MpegoxpaHUTanbHbIe
KnanaHs
Cocyn ¢ obpaTtHeIM CXOKB
KNanaHom I.

CeeTtnas obnacTte — cUCTEMA XPaHEeHNA XWUOKOro BoAopoaa; TemHan obnacTe — cUcTeMa nogaqv Tonnuea.

PucyHok 1 — OBwmin BapraHT TONNIMBHOW CUCTEMbI HA CUXEHHOM BOOOpOAe

Ta6nuua 2— lMNpumeHeHue TpebosaHuin CXXKB

AcnekTt TpeboBaHuin CnggLygﬂbfﬁ PazpaboTtka ATI_ITSOC;;";”H BT)EZ‘:;
TpeboBaHWA K NPOEKTUPOBAHUIO 4.1 X
O6Lwme TpeboBaHUs K hyHKUMOHANBHOM Be3onacHOCTH 411 X
OnacHble matepuansl 51.1 X
ABTOMATMYECKOE OTKNIOYEeHWe Bogopoaa 51.2 X
PyyHoe oTknioyeHWe nogaqun Tonnvea 411.3 X
YnpasneHve BoCnnameHAWUMKUCH YCNoBUAMU 813 X
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AcnekT TpeboBaHuii CT;X;IAyepHHTbM Pazpabotka A::g;fﬁ:g Br;g%?:;)

3aluTa oT u3bbITOYHOrO AaBneHns 514 X

Tepmuyeckas 3awmTa (neperpes) 4116 X

MoHWTOPUHI HeucnpaBHOCTEN 51.5 X
Ycnoeus obcnyxuBaHus 4.1.2 X

HaBneHwve 4.1.24 X

Temnepatypa 516 X

KayecTBO TONMMBa 4123 X

Yoap v eubpaums 4124 X

Oxuaaembli Cpok cnyxbbl M 4ONTOBEYHOCTL 54.7 X
Bbibop matepuana 41.3 X

CoBMEeCTUMOCTb C BOAOPOAOM 4.1.3.1 X

CoOBMECTUMOCTb C KUAKUM TOMNMBOM 4132 X

TennoBblie BO3OENCTBMA 41.3.3 X

Koppoausa u gpyriue BHeLLHWe BO3AENCTBIUA 4134 X
TpeGoBaHMA K KOHCTPYKLUUN 5418 X
CoOTBETCTBME MPU3HAHHBLIM KOOEKCAM, CTaH4apTam
VN OUpEeKTURaM

MpoBepka NPOW3BOAMTENBHOCTU

MpoBepka NpoN3BOAMTENLHOCTU MO CPaBHEHUIO
C OXW1AaeMbIM CEPBMCOM

MpoBepka [ONrOBEYHOCTU B 3KCTPEMArbHBIX YCIOBUAX
W MpU ANUTENBHOM MCNOSIb30BaHWK

YcnoBus npekpalleHns obcny>KuBaHus
lMpoBepka M Banuaauusa NpoM3BOACTBEHHOro npouecca 4.3 X X
Cuctema koHTponst Kauectea 4.3.1 X
[Npoeepka npouecca 43.2 X
[Npon3BOACTBEHHbIE UCNbITAHWA 4.3.3 %
WUnTerpauus TC 4.4 X X
Mapkupoeka 441 X
YcTaHOBKa M MOHTaX 5.9 X %
HopmanbHble cucTeMbl BolBpocoB 5.1.10 X X
3anpaska v cnue Tonnuvea 51.11 X X
PykoBogcTBO No akcnnyataunm 445 X
ABapwuiiHoe pearupoBaHue 51.12 X X
TexHuuyeckoe obecnyxusaHue 447 X %
OrpaHunyeHna obcnykmeaHua 448 X
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5.1.1 OnacHble maTepuanbl

B cootBetcTtBMM ¢ 4.1.1.1 KpUOreHHble cpefbl, B YaCTHOCTW BOAOPOA, NPeacTaBnslT ONacHOCTbL W3-3a
O4YeHb HM3KOW TeMnepaTypbl Cpedbl U MaTepuanos, C KOTOPbLIMW OHU KOHTaKTUpYyoT. Ha sTane npoektupoea-
HWA CMCTEMBI HEOOXOOMMO YYUTLIBATE BO3MOXKHOCTL KOHTaKTA XWAKOro BOAOPOAa C ee KOMMNOHEHTaMU.

5.1.2 ABTOMaTU4YecKoe OTKIYeHWe Bogopoaa

B cootBetcTBUM C 4.1.1.2 TONnNMBHAA cucTeMa JoMmkHa NepekpbiBaTh Nogadvy TOMnMBa Yepes npegoxpa-
HUTenbHbIE YCTPONCTBA. JTW YCTPOMCTBA CrnegyeT pacnonarath Kak MOXHO Onnke K BbIXOZHOMY OTBEPCTUIO
BbannoHa.

TpybonpoBoa, NoAaLLMA XUOKUA BOOOPOL, MOXET ObiTb OCHaLLEH NepPernyCcKHbIM KranaHoM, KOTOpbIi
3aKpbIBAETCH B Cryvyae pa3pbiBa NUHUW UMW HEHOPMAIbHbLIX YCIOBWIA NOTOKA B JOMOMHEHWEe K aBToMaTuye-
CKOW OTCe4YKe nogadvu Tonnuea.

5.1.3 KoHTponb noxapHou 6e3onacHocTun

B pamkax oueHku no 4.1.1.4 gomkHoO BbiTk paccMOTPEHO 0bpa3oBaHMe roplYNX CMECen 1n3-3a BO3MOX-
HOro Nonagaxusl Bo3ayxa B TONMMBHYK cucTemy. Hanpumep, Bo3ayx MOXeT OblTb BTSHYT B XOMNOAHbIA NYCTON
BannoH, ecnu knanaHbl ObINW OCcTaBMNeHbl OTKPLITEIMKU. KpoMe Toro, Matepuansl U KOHCTPYKUWSA OOMKHbI CBO-
OUTb K MUHUMYMY PUCK, CBA3AHHBIA CO CXUXEHWEM U CKOMMeHWeM Boratoro KUCNopogoM Bo3ayxa B CUCTEME.
Byay4u MHEpPTHbIMU B OBLIYHBLIX YCIOBUAX, HEKOTOPLIE MaTepuarsl MOryT Nerdye BOCMNaMeHATLCSA B NPUCYT-
CTBUM Donee BLICOKUX KOHUEHTpaUUi Kncrnopoga.

5.1.4 3awmTa oT U3BbLITOYHOro OaBneHus

MpegoxpaHuTenbHbie KnanaHbl HeobXxoaMMo MCNonb3oBaTh A8 3alUTLl 0T M30bITOYHOrO OAaBMNeHUs B
CXXKB, nockonbKy KpUOreHHble cpedbl CKITOHHBI K MCNapeHMD U HakonneHut naporB B BannoHe. [laBneHune
mcnapeHua MoxeT npeebiwats 100 MlMa, noaToMy BCe yanbl, B KOTOPbLIX BO3MOXHO CKOMMNEHWE XUOKOCTHU,
OOMKHbI ObiTb 000pYAOBaHbLI NpeaoXpaHUTEeNbHbIM KnanaHoMm. Kpome Toro, npu NpoekTUpoBaHWM crnenyet
YYMTBIBATb BO3MOXHOCTb TOMO, YTO 3arpsi3HAOLLNE MPUMECK B CXIKEHHOM BOOPOAE MOTYT 3aTBepaeTb U 3a-
BrokMpoBaTh NOTOKK, NO3TOMY NPU HEOBXOOMMOCTIN CreayeT UCNOSb30BaTh PE3EPBHbIE NPEeAOXPaHUTENbHbIe
KnanaHbl (0T OTAENbHbBIX TOYEK CUCTEMBI), YTOObLI 0B6ecneqYnTs BO3MOXKHOCTE yaAaneH1us napoB M UCKIIOHEHUS
M30bITOYHOIO OaBMEeHUS.

BakyymHasi obonouka, OkpyXawLlas eMKOCTb ONA XpaHeHWs CXUKEHHOro BOO0pPOAA, TAKKe [OITKHA
ObITh 3aWMLleHa NpegoXpaHnTENbHBIM KnanaHoM.

5.1.5 MOHUTOPUHI HEeUCNpaBHOCTEN

MMoTeHUWanbHble HEUCNPaBHOCTU CUCTEMBI CNeayeT OTCMEXMBaTh U YCTPaHATL B COOTBETCTBUM ¢ 4.1.1.7.
[ns KpUMOreHHbIX CUCTEM OOMKHbI ObiTb NPEaYCMOTPEHBI annapaTtHoe pe3epBUpOBaHUE W/WIM JOCTATOYHOE
KayecTBO NpUBOPOB U3-3a2 3KCTPEMAarbHbIX TEMNEPATYP U OYEHb HU3KOW MMOTHOCTM XUAKOrO BOAOPOAa.

B cucteme CxUXKEHHOro Bogopoaa HeobxooMmo peLlnTs BONPOChHI:

- 3aMep3aHus BO3OyXa, KOTOPLIA HeNpegHaMepeHHO nonan B cucTemy (BbI3bIBAET 3aKyNnoOpKy Tpybonpo-
BOOOB W KIanaHOB M PWUCK MOBbILLIEHWsS] BOCMSIaMEHSEeMOCTI);

- pasrepmeTusauui Unu NoTepu Bakyyma.

5.1.6 TemnepaTypa

Cuctema gomkHa bbITb CNPOEKTMPOBAHA U3 MaTepuanos, cnocobHbIX BblAepKMBaTbL BO3AENCTBUE Cpe-
Obl, KOTOPYK OHU yOepxuBakT. BHYTpPEeHHUA cocya BLICOKOro OaBneHUsa JomkeH ObiTe paccymTaH Ha pabo-
Ty npu Temnepatype MuHyc 253 °C. Tpybonpoeopn 2anonHeHust n Tpybonposog nepea ucnaputenem Takke
OOMKHbI ObITh paccyMTaHbl Ha 3Ty Temnepatypy. OcTanbHy YacTb CUCTEMbI CrieayeT NPoeKkTMpoBaTh TakMM
obpaszom, 4ToBbI BbiAepXnBaTe TeMnepaTypbl, KOTOPbIE MOTYT BO3HUKHYTb NOCAe ycTaHoBKM B TC.

5.1.7 OxupaeMbi CPOK CNyX0Obl U AONTOBEYHOCTb

Cuctema gomkHa BbITb CNPOEKTMPOBAHa TakuM 06pa3oM, YTOBbI BbIAEPXUBATL MO MEHbLUER Mepe OBY-
KpaTHOE OXuaaemoe KONMUYEeCTBO LMKMOB 3anonHeHns, NpegycMoTpeHHbix B 4.1.2.5.

5.1.8 ATTecTtauusa npoekta

CX>KB crnegyeT NpoeKkTWpoBaTh B COOTBETCTBMN C pa3fderniom 4.2 ¢ y4eTOM XapaKTepUCTHK CXMIKEHHOTO
Bogopoaa, obo3HaqeHHbIX B pasgenax 5.1.1—5.1.7. [ina atTectaumm npoekta obopyJoBaHUs U CUCTEM Che-
OyeT UCrnonb30BaTh COOTBETCTBYHOLIME CTaHAapThl. B pamkax npouecca aTTectauumn NpoekTa XxapakTepucTu-
KW, onpefeneHHLIE HUXKE, MPOBEPSAIOT C YYETOM OXUaeMOro cpoka Clyxosbi.

5.1.8.1 Tmgpaenunyeckme ncnuliTaHns

CX>KB pomkHa BblaepXMBaTb NOBbILWEHWE OAABMNEHWA A0 MakCMManbHO pasBMBaeMoro gasneHus 6es
aecdopmaumi MnM HeobpaTUMOro NOBPeXAeHNA Kakux-nMbo KOMMNOHEHTOB UMK AeTanei.

Mpumeyanune —Cwm. 4.1.2.1, 5.1.4 ons pykoBoOcTBa MO YCTAHOBNEHUIO MAkCHMAansHO pa3BUBaeMOoro yCTpou-
CTBOM [JaBMEHNH CUCTEMBI.
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5.1.8.2 icnbiTaHns Ha repMeTUYHOCTb

B cootBetctBumn ¢ NTOCT P 70679 obwwmin BbIGBpOC BOOOpOLa M3-3a yTeYeK, MpocadmBaHust UIM HOp-
ManbHoro cbpoca razoB 1 ucnapeHuin M3 CXXKB B cTtaHgapTHbIX naccaxupckux TC gomkeH ObITb He Donee
Ax150 cM3/MuH. 3HaueHMe A BLIYUCASIOT MO thopmyrne

A=(Vyt+1) (Vg+05)- (V+1)/304, (1)

rae V,, — wupuHa TC, m;
V, — Bbicota TC, m;

Vﬂ — onuvHa TC, m.

McnbiTaHme Ha repMmeTu4HOCTb Crneayet NnpoBoAUTL Nocrne rnapaBliM4ecKnx WCNBITAHWA.

MpumeyaHns

1 MpvBegeHHbIN Bhille BLIOPOC BOAOPOLA OTHOCUTCS TaKKe W K CUCTEMAaM XpaHeHWs cxaToro Bogopoga (cm. obo-
CHOBaHWe B NpUnoxeHun B).

2 Ob6esBpexunBaHue ncnapeHnin Bogopoda Ha TC nepen cbpocom nx 3a npepgensl TC (Hanpumep, NyTeM Katanu-
TUYECKOTD CKUIaHUs1) MOXKET DbITb YYTEHO Kak 4acTb BbIMOMHEHUS HACTOALLEro TpeboBaHUA, OQHaKO criedyeT y4UMThLIBaTh
notpebrneHne kMcnopona B MMHUMANbLHO BEHTUNMPYEMbIX MecTax B cooTeeTcTBuM ¢ FTOCT P 70679.

5.1.9 YcTtaHOBKa 1 MOHTaX

BakyymHasa obonouka, okpyarlaa cocyq BbICOKOrO OaBMNeHUs C XWMAKMM BOOOPOAOM, AOMKHA BbITh
3aliuilleHa OT NOBPEXAEHWA U HAPYLUEHWUS repMeTUYHOCTU u3onaunn. Heobxogumo npucyTCTBME KOHCTPYK-
TWBHbIX PELLEeHN No 3alLWTe BCNoMoraTenbHbIX KOMNOHEHTOB — perynsTopos, MaHOMETPOB, TpybonpoBogoB
W T. 4., ECNM X BbIXOA U3 CTPOSi MOXET NMPUBECTM K aBapuiHOMY BbIBpOCY XUAKOCTM MW napa.

5.1.10 CucTtembl BbiNycKa WITaTHbIX BbIGpoOCoOB

Cuctembl ynpaBneHus BbIGpocamMu AOMKHbI COOTBETCTBOBATb TpeboBaHMAM K LWITATHbIM BbiBpocam,
onpegeneHHbiMm B TOCT P 70679. VcnbiTaHna, npegHasHa4eHHble Ans oueHKM Boixnonos TC, B 4acTHOCTK
NpW NapKoBKe B MomelleHusix 6e3 NnpuHyauMTenbHOW BEHTUNSAUMK, HE cneayeT NpoBOAUTL, NOKA HE peLleHbl
npobnemel yTedek.

5.1.11 3anpaBKa ¥ CNUB TONNUBa

Mpu NpoekTMpoBaHWK OoMmKHa BbITe ydYTeHa BesonacHocTb M 3PdPEKTUBHOCTL 3anpaBKu U civMBa TomM-
nuea.

MMepen 3anpaBkor cucTemMa (BKIOYas Bce 3anpaBodYHOe 0BopyaoBaHWE: COEAUHUTENM, LUNaHrM 1 T. A4.)
BCerga AOMKHA NpooyBaTbCs WHEPTHbIM ra3om. [peanoyTUTenbHbLIM MHEPTHBIM ra3oM SIBNAETCH renuin, Tak
Kak OH He 3aMep3aeT W He 3aKynopueaeT KaHankl NpU KOHTakTe ¢ XOornoAHbIM BodopodoM. ocre uHepTHOW
NPOAYBKM CAUCTEMY MOXHO NpoayTh TenMbiM BOAOPOAOM HenocpeAcTBeHHO nepefq 3anpaBkon. KOHCTpyKUus
coefnHeHWn JOMKHa NpedoTepallath nonagaHue B cucteMy NpoayKToB, OTNIMYHBLIX OT BOAOpOAa.

Cnue Tonnuea conpoBoXaarT bezonacHbIM ynaBnuBaHWEM XWAOKOr0 BogopoAa unu BesonacHbiM yaa-
neHnem B atmocdepy, abcopbeHTel NMbo B BannoHsbI.

5.1.12 JercTBMA NpU Ype3Bbl4alHbIX CUTYaLUAX

B gononHeHne K BbINONMHeHUo TpeboBaHuin 4.4.6 W3roToBUTENb TONNMMUBHOW CUCTEMbI AOIKEH NpedocTa-
BUTE COOTBETCTBYIOLLYIO MH(pOPMALMIO O AEWCTBUSAX NPKU Ype3Bbl4aiHbIX cUTyaumnsax. 2KWakuin sogopos ucna-
psieTcs BeicTpo M BGe3 ocTaTka, NO3ITOMY AEWCTBUSA NPU Ype3BbiYalHbIX CUTYaLUAX 0DLIYHO OrpaHUYMBaOTCS
HaxoxgeHneMm rpaxaaH Ha be3onacHoOM pacCTOAHWMWM OT CUCTEMbI 4O TEX MOp, NOKa BOAOPOS He YNeTy4MTCs.
OcTaBLUMiACS B cMCTEME BOLOPOL MPW 3TOM CIieyeT Kak MOXHO CKOpee yoanuTb U3 CUCTEMBI.

5.2 CucTtema xpaHeHUA cXaToro Bogopopaa

Obwue TpeboBaHMA K BOAOPOOHLIM TOMMMUBHLIM CUCTEMaM, NPUBEOEHHbIe B pasdene 4, NpUMEHSIOT K
CUCTEMAaM XPaHEeHMWs CXKaToro Bogopoda M cuctemam obpalleHuns ¢ TonnueoM. B aTom pasgene npueeneHsb
gononHuTenbHble TpeboBaHWA, OTHOCALLMECS K CUCTeMaM XpaHeHUsl CKaToro Bogopoaa, paccHMTaHHbIM Ha
HoOMWHaneHoe paboyvee gasneHue go 70 Mla.

CXKB coCTOMT M3 repMeTu4HbIX COCYLOB BbICOKOrO AaBIEHUSA, TEPMOAKTUBUPYEMbIX YCTPOWCTB cbpo-
ca [aBneHus, 3anopHbIX YCTPOWCTB M BCEX KOMMOHEHTOB, (PUTWMHIOB M TOMMMBOMNPOBOAOB MEXAY COCYOOM U
3TMMW 3aMNOPHbLIMKW YCTPONCTBAMU, KOTOPbIE M30NMPYIOT BOAOPOL BbICOKOTO AaBneHWsl OT OCTanbHOW 4acTu
TONNNBHOW CUCTEMbI U OKPYXaloLLeln cpeqbl.
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O6LWKMin BapmaHT TOMMMBHOW CUCTEMbI Ha CXaTOM BOAOPOAE NPEeACTaBMeH Ha pUCyHke 2, rae 3awTpu-
X0oBaHHasi obnacTe cogepxuT cuctemy o6paboTki Bogopoda, a CXKB pacnonoxeHa B He3alTPUXOBaHHOW
obrnacTu. PeanbHble CUCTEMbI XpaHEHUSs CXaToro BOAOPO4Aa M cUcTeMbl 06paboTKM MOTyT OThiMYaThes Mo
TUNY, KONWYECTBY, KOHUTYpaLKUKA U pacnonoXeHWo OYHKLMOHaNbHEIX KOMNOHEHTOB. HanpruMep, B HEKOTO-
pbIX CUCTEMAX PErynsTop BbICOKOMO AABNEHUsA U/MNK KnanaHbl M3BLITOYHOrO AaBNeHWsa pacnonoXeHsl nepes
3anopHbIM KnanaHom GannoHa, 4To genaeT 3TM KOMMOHEHThl YacTbio CUCTEMbI XPaHEeHWA CKaToro Bogopoaa.
BeiGop 1 KOHGUrypauus KOMNOHEHTOB TaKKe MOryT pasnuyatbCsi B 3aBUCYMOCTU OT AM3aliHa KOHCTPYKLWU.
B uenom rpanunubl CXKB onpepenaoTca BO3MOMKHOCTbIO M30MALMKM XpaHALLerocs BoAopoaa OT ocTanbHOW
4acTu TOMMUBHOW CUCTEMBI M OKpYKalolen cpelbl. Ha Bce KOMMNOHEHTLI, pacnonoXeHHbIe B Npedenax aTux
rpaHuL, pacnpocTpaHsitoTcs TpebosaHus, onpeaeneHHbIe B 3TOM pasfene, B TO BPEMS Kak Ha KOMMOHEHTLI 3a
npenenamu rpaHuy, CXKB pacnpoctpaHswoTes obuine TpeboBaHUs, ManoxeHHsble B pasaene 4.

XpaHunuiye cxaToro BoAOpo4a Ha PUCYHKe 2 XapaKTepuayeTcs criedylownumn pabodunMy yCroBUaMU:

- BO BpeMsi 3anpaBku BOAOPOA BbITEKAET W3 COMMa Ha 3anpaBo4HOM CTaHUWM WM NocTynaeT B 4acTb
CHCTEMbl BbICOKOrO JaBMneHus Yepes npueMHuK Ha asTomobune. 3ateM BOAOPOA MPOXOAWUT Yepes obpaTHbIn
knanaH (Unu 3anopHbii knanad) B 6anmnoH, B KOTOPOM OH XPaHUTCS Nof BbICOKMM OaBNeHueM;

- BOAOPOA NOCTYMaeT B OABUraTenbHyH YCTAHOBKY U3 CUCTEMbI XpaHEHWUs CXKaToro BoAOpoAa Yepes 3a-
NnopHbIiA knanaH(bl) GannoHos. B cnyyae o6HapyKeHWA HEUCNPaBHOCTU B ABUraTenbHON YCTAHOBKE CUCTEMBI
BezonacHocTn TC 0ObI4HO BbI3bIBAOT 3aKpblTUE 3aNOPHOro knanaHa(os) 6annoHos;

- TEPMUYECKM aKTUBMPYyEeMble HecamMoBOCCTaHaBNMBaoWMecs yCTPOMCTBA 3aluwaoT 6annoHsl U cu-
CTeMy OT B3pbiBa BO BpPeMsl BHELUTATHbIX BO3AEWCTBUI SKCTpeMarnbHbIX TeMnepaTyp (Hanpumep, npy noxa-
pe), BbicBo6OXOasa razoobpasHoe CoOaepXUMoe CUCTEMBI.

Extkocth Mepsnycicioii  WaonsumonHein  Perynsmop Perynatop
KnanaH KrnanaH BbICOKOro Ll
¢ pegoxpaH1Tenem naRNEHUA [ABNEHWs
e L —_— = = = = b _— = L k= — =
1 CnyxeGHuIA
I KnanaH
= l cnvea
I 3anpaBoyHbLIiA 3anopHbliA KnanaH Tonnusa
oBpaTtHbIii ] ¥
| KnaraH
| I Kch, Kco
] b
| I (repMETW-IHbII?I Bak l Cuctema noaauu Bofopoaa
: ven l
CXKB ]
— P — — — J— — _t —— — —— — J
M pumMmevyaHmne — CeeTtnas obnacte — 3TO cUCTEMA XpaHeHWs CXaToro sogopoda, a TeMHad obnactb — cu-

CTeMa noga4un Tonnnea.

PucyHok 2 — OBLunii BapraHT TONMMBHOW CUCTEMbI Ha CXaToM Bogopoae

B naHHom pasfgene npecneyrwT TPU OCHOBHBIE Lenun:
- onpegeneHne JOPOXHbIX TDEGOBHHHFI K O6CHy)KMBaHM]-O CUCTEMbI XPaHeHWA CXKaToro sogopoga, Koto-
pbie HEO6XO,E|I/IMO YYUTBIBATE NPU NX NPOEKTUPOBaHWUHA, YTOObI JKcnnyartaymna CNCTeMbl XpaHeHWAa BOAOpOAA
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cooTBeTcTBOBana Bcem TpebosBaHusM 1 Obina Ge3onacHoi Ha NpOTSKEHWW BCEro Nepuopa aKcnnyataumm
aBTomobuns;

- onpefeneHne KpUTEPUEB MPOBEPOYHLIX UCMbITAHUIA ONA aTTecTaluun NPoeKToB U MUHUMAaIbHbIX Tpe-
BoBaHKMn K NPOM3BOANTENBHOCTH ANSA BCEX CEPUAHBIX BOPTOBbLIX CUCTEM XPaHEHUS;

- onpegeneHne MUHUManbHbIX TpeboBaHWil ons obecnedeHUs COOTBETCTBUS XapakTepUcTUK U3denuit
CEPUIAHOTO NPOWM3BOACTBA TAKOBLIM Y OMbITHLIX 06pa3uos. Ha pucyHke 3 nokasaHa B3aMMOCBA3b MeXay Tpe-
BoBaHMAMMU KBANMMPUKALMOHHBIX KPUTEPUEB NPU NPaKTUYECKOM WUCMNOMNb30BaHUU U TEOPETUYECKMMMU BO3MOXK-
HOCTSIMW CUCTEM, YCTaHOBMEHHbIX B TC.

I N
Pacnpeaenenue Teoperndeckue
g TPEGOBaHVIﬁ np“ BOIMOXHOCTH CUCTEMbI
a NpakTUHeCcKoM
ﬁ MCTOMb30BaHWM
A
) ‘J
o]
X
'—
g
o
0
e=—rtr

YpoBeHb HAIPY3KH =i

MwHUMANbHBIE
KBanUMKaLUMOHHBIE TpeboBaHWA

PucyHok 3 — OBocHoBaHMe MUHUManbHbLIX KBaNMUKaLMOHHLIX TpeboBaHui

TpeboBaHUsa K cMCTEMaM XPaHEHWUS CXaToro BOO4OPOAA B OTHOLUEHWM NPOEKTUPOBAHWSA, aTTecTauuu
NpPOeKTUPOBaHMSA 1 NMPOU3BOACTBA NpuBedeHbl B Tabnuue 3. CucTemMbl XpaHeHUsa BOAOpPOAa B NErkoBkIX Nac-
caxupckux TC Ha TOMMMBHBIX 3NeMeHTax paccyMTaHbl Ha HopmanbHoe pabouee gaeneHue 35 MMa unu
70 MMMa.

[Mpown3BoguTENM HECYT OTBETCTBEHHOCTb 3@ OCYLLECTBIEHWEe KOHTPONs KadecTBa NpOoayKUMKU, YTOOLI
rapaHTMpoBaTh, YTO BCE MPOW3BOACTBEHHbIE €4WHWLbI COOTBETCTBYIOT MPOM3BOACTBEHHLIM TpeboBaHMAM,
ucnonb3yemblM Ons atTecTaumu npoekTUpoBaHMs. Kak MUHUMMYM, KOHTPOMNb KavyecTBa NpOAyKUWMM OOMXKeH
BKMOYATL NONoXeHus 5.2.3.

Tabnuya 3 — lMNpumeHeHne TpebOBaHUI K CUCTEME XpaHEHUS CKATOro (KOMNpUMUPOBaHHOrO BO4OPOAA)

PaccmoTtpeHune Cng;;yepHHTbm Paspa6oTtka ALT:;:;E;MH HI?,Z?;Z;
KoHCcTpyKTUBHLIe TpeboBaHUA 4.1 X
Obuwume TpeboBaHMsa K YHKLUNOHANBLHOW Be3onacHoCTH 4.11 X
OnacHblin matepuan 4111 X
ABTOMaTUyeckoe He3onacHoe OTKIIOYEHME Mogaqu 5911 5
TOnnuea
YnpaeneHne BocnnamMeHsnLWMMUCSa YCIOBUAMK 4114 X
3awmrTa oT M3bbITOYHOrO AaBNeHUsa 5212 X
Tepmudeckas 3awuta (neperpes) 5213 X
MOHWTOPUHI HEeMCNPAaBHOCTEN 4117 ¢
YcnoBus obcnyKuBaHus: 41.2 X
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lpodomxerHue mabnuuyel 3

PaccmoTpeHie CTpYKTYpHbIN PaspaboTka AtTectaumns Mpons-
anemMeHT npoekTa BOACTBO
[asneHue 4.1.2.1 X
TemnepaTypa 41.2.2 X
KauecTtBo TOnnvea 4123 X
Ynap v subpaums 41.2.4 X
OxvaaeMblid cpok cry06bl U YBENUYEHHEIN CPOK CIyX6bl 5214 X
Buibop matepuanoe ana CXKB 5215 X
lMpoBepoYHbie UCNbITAHWA ANA cepTUdMKaLmn 5929 " % .
KOHCTPYKUUMK o
BazoBble UcnbITaHWMA NPOVM3BOAMTENBHOCTN CUCTEMBI 522 X X
KeanudukaunoHHble UCNbITaHWA A0NroBEYHOCTU 52211 X X
[aeneHwne pa3pbiBa HOBOMO cocyaa 52212 X X
Cpok cnyx0el HoBOrO cocyaa 52.24.3 X X
KeanudukalMoHHbIE UCNBITAHWA MaTepuanos 52214 X X
Oxupoaemas npoBepka 3KCNNyaTauWMOHHbIX XapaKTepWCTUK 52992 %
(nHeBMaTuKa) A
[MpoBepka achbheKTMBHOCTI 3anpaBKku/Crnvea ToNnMea
McnbiTaHe — UWKNWYECKOE WCMOMb30BaHWE ra3a npu 52221 =
3KCTpeMarbHbIX TEMNEPATYPaX U TEMNEPATYPE OKPYKakoLLEen e
cpenbl
XapakTepucTuK/M MNapKoBKM — CTaTUYecKoe [aBleHue 52227 X
rasa. MicnblTaHne Ha NPOHUKHOBEHWE W NOKamnbHbIE YTEYKN e
VcneiTaHWe Ha KOHTpOMnbHOE AaBneHue (rMopaBnnyeckoe) B:2.212.3 X
McneiTaHve Ha OCTaTOMHYH NMPOYHOCTL HA PasphiB 5:2.224 X
[onroBe4yHocTe (rugpaenunyeckoe). VicnelTaHne Ha Npou3Bo-
OWTENbHOCTL. AKCTpeMaribHble YCIOBUS W pacluMpeHHoe 1c- b.2.2.3 X
nonb3oBaHue
WcnelTaHve Ha nageHuve (yaap) 5.2.2.:3.1 X
McnbiTaHWe Ha NOBEPXHOCTHOE MOBPEXOeHNE 52232 X
McnbiTaHWe Ha XMMUYECKOe BO3AelUCTBue 522353 X
3anpagka TONNMBOM NPK 3KCTPEMAITbHOM AaBMIEHUN, TEM-
nepaTtype OKpy»alllerh cpedbl — LMKNMYECKOE WUCMbITa- 52.2:3:5 X
HKe 13BLITOYHOMO AaBNEHWS
3KkcTpemankHas OONroBEYHOCTb MPW OMWUTENBHOW CTOSH-
Ke. McnblTaHne cTaTtUdeckum OaBrneHuem Mpu BbICOKMX 52236 X
TeMneparypax
3anpaeka TOMMWMBOM NpW 3KCTpEeMarnbHLIX TeMnepaTypax
aKcTpemManeHo. McnelTaHme uuknamu TemnepaTypbl/aas- B2 2.3 X
neHua
McneiTaHve Ha KOHTpOnbHOE AaBneHue (rMopaBnuyecKkoe) 52238 X
McnelTaHWe Ha pa3pbiB OCTAaTOYHOW NPOYHOCTH 52.23.8 X
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OkoHYaHue mabnuusl 3

PaccmoTtpeHnune CTEJX;H;JHH:M Paspa6oTtka A:;;;:i'l:ﬂ Bnopg(c):?;;)

[Mpon3BoaMTENLHOCTE B YCIOBUAX NpeKpaLleHmns 5294 X
obcnyMBaHuA

VcnblTaHWe Ha NokanbHOe BO34eMUCTBME NnamMeHn 52241 X

PaclumpeHHOe UCMnbITaHWe Ha OrHeCTOMKOCTb 52242 X

VMcnelTaHve Ha yaap C BbICOKOW CKOPOCTLIO AedopMauuin 52243 X

[Mpom3BOOMTENEHOCTL B YCIOBUAX NPEKpaLleHns 52924 g

obcnyKuBaHua
[NpaBo Ha aTTecTauuio YyrNpoLEeHHOro gn3anHa 5.2.2.5 X

CokpalleHne NpoTeCcTMPOBaHHOM CUCTEMBI 5:2.2.51 X

13MmeHeHWe KOMMNOHEHTOB NOACUCTEMbI 52252 X

YacTr4yHO NOAroTOBMNEHHbLIE CUCTEMbI 52253 X
KoHTponb KayecTBa Npou3BOACTBa 523 X X
McnblTaHns Npon3BOACTBEHHOIO KOHTPOMNA KavyecTsa 5.2.3 X
OBbI4HbIE NPOM3BOACTBEHHLIE UCTBITAHUSA 52234 X
Mepuoguyeckme NpPoM3BOACTBEHHbBIE UCTLITAHUSA 5232 X X
WUnTerpaumnsa TC 4.4
OTUKETKN 5241 X
YcTaHoBKa 1 MOHTaX 5242 ) ¢ X
CucTtembl HarHeTaHus 5243 5 X
3anpagka 1 crnve Tonnvea 5244 X X
PykoBOOCTBO MNW MHCTPYKUMA NO 3KCMNNyaTayuu 445 X X
ABapuiiHoe pearnpoBaHue 446 3.6 X
TexHuuyeckoe obcnyXuBaHWe U peMOHT aBTomobunen 5245 ¢ X
OrpaHuyeHnsa oBcnyXMBaHus 5246 3
ﬂOBTOspHaﬁ aTTecTaums anga obenyxMBaHUA Nocne aBapum 5247 %
vnu cbos

5.2.1 TpeboBaHUA K NPOEKTUPOBAHUIO CUCTEM XpaHeHUs cxkaTtoro Bogopoga (cm. [3], [4], [5])

5.2.1.1 ABTOMaTU4YECKOE OTKIOYEeHWe nogadu sogopoga

B cooTtBeTcTBUM C 4.1.1 TONMUBHYO CUCTEMY CreQYET NPOEKTMpOBaTh TakMuMm obpazom, 4Tobbl nepekpbl-
BaTb Nogadvy TONMvBa Yepes NpefoxpaHuTenbHoe(ble) YCTPOMCTBO(a) NPY OTKMKYEHUN PACNONOXKEHHON HUXKE
NoO NOTOKY ABUraTtenbHOn YCTaHOBKW UK NPy OOHapyKeHU HEMCNPaBHOCTH.

Ecnu ncnonb3syerca o4HO aBTOMaTUYeCKOe 3anopHoe YCTPOUCTBO, TO OHO AOIMKHO HAXOOUTLCH KaK MOX-
HO BnuKe K BbIXOQHOMY OTBEpCTMIO BannoHa.

Ecnu ABa aBTOMaTUHECKUX 3aMopHbIX KNanaHa UCMonb3yTea nocnefoBartenkHo, To NMepBblil aBToMaTu-
YEeCKWIA 3anopHbIA KnanaH HeobxogumMo pacnonaraTe BHYTPW UNu psagom ¢ bannoHom. B cuctemax ¢ HecKonb-
KnMn BannoHamu Kaxabiin 6bannoH gomkeH 6bITb 060pPYAOBaH aBTOMATUYECKMM 3anopHbIM KrnanaHoM, nubo
KOHCTPYKUunA fomkHa obecneymBaTth 0buyyto BedonacHoCcTb. BTopu4yHbIN NocneoBaTenbHbld aBTOMaTUYECKUA
3anopHbIA KnanaH MoXeT BbITb pacnonoXKeH B NOCNeAyLWMX cucTemMax.

ABTOMaTUYECKME 3aN0OpHbIe KNanaHbl 4OMKHBI COOTBETCTBOBATL 00LW MM TpeboBaHMAM, onpeaeneHHbIM
B pasgene 4, Bkrovasa TpeboBaHus K JOMTOBEYHOCTU B COOTBETCTBUM C nepedncreHuem a) 4.1.2.5. MepBuy-
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HbIW (MNX eOWHCTBEHHbIA) aBTOMaTUYECKMIA 3aNOpPHbIA KNanaH AOMKeH YOO0BNEeTBOPSATbL MPUMEHSAEMbIM CTaH-

JapTam NpoBepKW NPOU3BOAUTENBHOCTY (aTTeCTal MM KOHCTPYKUNN), a Takke A0MKeH BbiTb OLeHEH U MPU3HaH

NpPUEMIMEMbIM B pamKax KBanndukauMoHHbIX MCNbITAHWIA CUCTEMBbI XpaHEHWA CxaToro sogopoda B 5.2.2.
5.2.1.2 3alwuTa oT U3bbITOYHOTO JaBneHus

CuctemMbl HEODXOAUMO NPOEKTUPOBAaTEL TakumM 0bpa3oM, YToObI BeiAepKUBaTh 6e3 B3phIBa:

a) HeMcnpaBHOCTbL 3anpaBOYHOW CTAHUWMW, Bbi3biBAKOLLY M3BLITONHOE AaBMEHME.

3awmTta oT M3bbITOYHOrO OABNEHUs Ha 3anpaBOYHOM cTaHUuuMK TpebyeT, ytobel 3anpaBka TC cooTBeT-
cTBOBana ycrtaHoBreHHbIiM TpeboBaHuam MOCT P 70682 (cm. Tawke [1], [2]), kOTOpble rapaHTUPYHOT, 4TO CO-
edvHeHue orpaHudeHo TPK, nogatowen TONNMBO TONBKO HWKE MakKcMMarbHO JOMYCTUMOro OaBreHusl 3a-
npaexu.

TpebGoBaHUA K 3KCMNyaTaluMOHHbLIM UCMBITAHWSM, YCTAHOBMEHHBIE B 5.2.2, npegHa3HayeHbl Ans npo-
BEPKM CNOCOBHOCTM CUCTEM XpaHeHWs obecneunTb Hagnexatlyw paboTy, ecnu puck N3BbITOMHOrO AaBreHus
ynpaBnseTca Ha 3anpaBoyYyHOW CTaHUWUWU C PYHKLWOHAMNBHLIMKY BO3MOXHOCTSIMU, KOTOpLIE He obecneuynBarT
Bbonbluei BepoaTHOCTU M3bbITouHoro gasneHusa B CXKB.

3anpaBo4Has cTaHUMs gomkHa obecneyvmBaTth 3allUTy OT NepenocnHeHns BO BpeEMSA 3anpaBkv. 3anpasky
crnepyet npekpaliats Makcumym npu 1,25xHP (unu meHbLUEe, B 3aBUCMMOCTU OT TEMMNEPATYPhI OKPY>KatoLLen
cpedbl U HayanbHOoro aaenexHus). OxuaaeTcs, 4To ynpaeneHue HEWCNPaBHOCTSIMIA HA 3anNpaBOYHON KOMOHKE
BbizbiBaeT oT 125 % o 138 % HPL. Ecnu gaenedue B TPK noebiwaetca go 1,38xHPL, npegoxpaHUTenbHbINA
KranaH 3anpaBOYHOW CTaHLMK OOMKeH cpaboTaTb M OrpaHWYMTb AaBNEHWEe 00 YPOBHA He Bbiwe 1,5xHPM.
OxupaeTtcs, 4YTO Ha 3anpaBOvHOW CTaHUuK byaeT obecneyeHO COOTBETCTBYHLLEE pPe3epBUPOBaHWE B 3TOW
3awmTe. OTn TpeboBaHuna Heobxogumo BonnowaTe B ctaHaapTax TPK onsa sanpaBku cxaTblM BOAOPOAOM U
BKIHOYaTb B TUMOBLIE CTPOUTENbHLIE HOPMbLI W NMpaBunia On4 3anpaBoyHbIX CTaHLUKA.

Ecnu BO Bpema 3anpaBky Bo3HUKaeT M3bbiTouHoe gasnenue 1,38xHP[, oxuaoaeTtcs, YTo 3anpaBoYHble
CTaHUMM NpefoTBpaTAaT ganbHenlwee ucnonb3oBadme TPK oo tex nop, noka He ByaeT BbIABMEH N yCTpaHeH
WCTOYHUK M3DLITOYHOrO AaBMNEHUS.

3anpaBoyHble CTaHUMW LOMKHbl ObiTh 3allWlleHbl B COOTBETCTBUM C HOPMaMW, YKasaHHbIMW B
MOCT P 70682 (takke cMm. [2]). K HUM oTHOCATCH paspbiBHbIE LUMAHTX ANA NepekpbiTUS nodaqun Tonnuvea B
cny4yae, ecnn TC oTbe3axaeT OT KOMOHKWA BO BpeMs 3anpaBKv; U COOTBETCTBYHOLLME MOBEPXHOCTW MPOeaxen
yacTu ons 3azemneHus TC yepea LWMHEI BO BpEMS 3aNpaBKu;

6) oTKa3 aBTOMaTUYECKWUX WUIM CaMOaKTUBMPYIOLLUXCS KIanaHoB (Takux Kak aNeKkTpoOMarHMTHble 3anop-
Hble KnanaHbl, cOpaTHble KnanaHbl, MepenvBHbIe KNnanaHbl) B CUCTEMax XpaHeHWs cxaToro Bogopoaa.

OTKazbl aBTOMaTUYECKUX M CaMOaKTUBUPYKLMXCH KManaHoB B CMCTEMAax C HEeCKONbKMMU CocygamMu
MOFYT NPUBECTU K MEPENONHEHUIO M NOcCneayrWemMy N3bbLITOYHOMY OaBMEeHUI0 NPU 3KCTpemarnbHbIX koneba-
HUSAX TemnepaTypel. Ecnv cyulecTByeT BepOoATHOCTb Takoro oTkaza, Heobxooumo yCTaHOBWTL criegylolve
KOHTpPMEpHbI:

1) npegycmoTpeTb MeTod oOHapyXeHWsl 0TKa3oB B cooTBeTcTBUM € 4.1.1.7;

2) npouenypbl 3anpaBKn TOMMMBA AOMKHLI pacrno3HaBaTb MOTeHUManbHbIM BULO OTKasa W No3BOMATb
CMWTb TONMIMBO U OTPEMOHTUPOBaTL cucTemy (cMm. 5.2.4.4);

B) MOXap, Bbi3blBAKOLLMIA NOTEPH CTPYKTYPHOW LEMNOCTHOCTW KOHCTPYKLUMW UMW Bbl3biBAOLLUA N3BbITOY-
HOe JaBneHue M3-3a HarpeBa XpaHsLLUXCS ra3os.

AKTUBMpPYIOLLYIO YacTb knanaHa cbpoca gaBneHus criedyeT pacnonarate B CUCTEME XpPaHEHUS CKaToro
BOAOPOAA ONA 3allUThl OT paspyLUeHWia B cnydae noxapa (cm. 5.2.1.3).

C y4eToM cpedcTB 3aliMThl OT U30LITOYMHOrO AaBreHns Bce BeposSTHbIE OTKasbl OT M30bITOYHOMO AaBne-
Hua B CXKB koHTponupyoTes, a ycTpoincTea cbpoca gaenenus He Tpebytotcs B CXKB 1 He gomkHbl Mcnonb-
30BaThCH.

5.2.1.3 TepmosawmTa

CurcTeMbl XpaHeHust 4OMKHbI ObITb paccuvMTaHbl Ha TemnepaTypy OKpyxXatowen cpegbl v pabovyo Tem-
nepaTtypy, Kak ykasaHo B 4.1.2.2, ¢ y4yeToM TemnepaTtyp, BO3HUKAKLWMWX MpW CMMBe TOMMvBa (HopManbHas
akcnnyaTauus u obcnyxunsaHne TC B COOTBETCTBMM C yKasaHusMy narotoeutensa TC) 1 BO Bpems 3anpasBKu
TOMTMBOM.

BannoHbl HeobXxo4MMO NPOEKTUPOBATL Tak, YTODObI OHKM BbiNK 3aLLMLLEHbI TEPMOAKTUBMPYEMbBIMU YCTPOM-
cTBamu cbpoca gaBneHus, KOTOpbie He 3aKpbIBakoTCA NOBTOPHO nocne cpabaTteiBaHus (cMm. npurnoxeHue ).
TepmoaKkTUBMpYEMbIE YCTPOWCTBA cHpoca AaBNeHUs OOMKHbI BbiTh pacnonoXeHbl B OTCEKE, B KOTOPOM pas-
mewtaTca CXKB, Takum oBpasom, 4Tobbl oHM cpaboTanu Ao Toro, Kak 6annoH unu Opyrve KOMMOHEHTHI
B3opByTCH (cM. 5.2.2.4.1n 5.2.2.4.2).
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5.2.1.4 Oxugaemblin cpoK cnykbbl N YBENUYEHHbIA CPOK CNYXbbl

CXKB cnepyet npoektupoBaTb Tak, 4Tobbl obecnedvBatb nNpuemMnemyrld yTedky/mpocadvMBaHue 6es
B3pLIBOB B TEYEHUE BCErO cpoka cryxbwl TC.

5.2.1.5 Buibop maTepuanoB gns cMcTeM XpaHeHus CaToro Bogopoaa

O6LLee pykoBOACTBO MO BLIDOPY MartepuanoB, COBMECTUMMBLIX C BOLOPOLOM, a TaKkxe pPYKOBOACTBO NO
aTTecTtauumM MatepuManos, UCMNoMb3yeMblX B KOHCTPYKLUMK COCYOOB BbICOKOro OaBNeHWs, NpUBeaeHo B npu-
noKeHun A.

McnblTaHWa Ha NPOYHOCTL WM OONTOBEYHOCThL OnpederneHbl B npunoxeHun [1 ana attectaumMm nonumMmep-
HbIX 1 MPOYUX OBIMULIOBOYHBLIX MaTepuarnoR U MeTanmnos, UCMOoMb3yeMbIX B KOHCTPYKLMK BannoHoB.

Mpouseogutenu koMnoHeHToB CXKB gomXHbl BECTU NPOTOKOMbI M OTYEThl UCNbITAHWIA, NOATBERXKOA0-
LLKe COOTBETCTBME MaTepuanos NpuBegeHHbIM TpeboBaHUaM.

5.2.2 UcnbiTaHue Ha NpoBepKYy NPOU3BOAWUTENbLHOCTU ANA atTecTauum npoekTa

CXKB, ucrnonbsyembie B 4OpOxKHbIX TC, cneayeT kBannuumMposaTe 4NA 3KCnnyaTaunm B OpoxHbix TC
B COOTBETCTBMM C TpeboBaHMAMM K xapakTepucTukam Matepuana, ykasaHHbimun B 5.2.1.5, u B cOOTBETCTBUN C
TpeboBaHuAMUN K paboymMm XapakTepucTUKam, ykasaHHbiMu B 5.2.2.1—5.2.2.4.

Bce Tpybonporoabl M KpUTUYECKWE 3aMOpHbIE KOMMOHEHTLI, TAKME KAk 3anopHble KnanaHbl, KnanaHbl
cbpoca gaeneHusa 1 obpaTHeii(e) knanaH(sl) BHyTpu CXKB (kak onpegeneHo B 5.2), AoMKHbI yO0BNETBOPATh
npMMeHsieMbIM CTaHgapTaM npoBepku paboynx xapakTepuctuk (attectauyun) (cm. npunoxeHuve ).

MpoBepoYHble MUCMNbITAHUA MpedHasHadyeHbl ONA OueHKM 6a3oBON MPoW3BOAMTENbLHOCTM CUCTEMBbI
(cm. 5.2.2.1), NpOM3BOANTENBHOCTU CUCTEMbI B OXMAAEMbIX YCNOBMAX aKcnnyaTaumm (cm. 5.2.2.2), nonrosey-
HOCTW COCYAORB XPaHEHUS B CYPOBLIX YCIOBUAX W MpY ANUTENBHOM UCMOMNb30BaHUK (cM. 5.2.2.3) u oTcyTCTBUS
B3pLIBOB MpUW 3KCNMyaTauMm U B yCrOBUAX NpekpalleHns obenyxueaHusa (cMm. 5.2.2.4). McnbiTaTeneHble LeH-
Tpbl MOTYT CYECTb LenecoobpasHbiM NPOBECTU TMAPABNMYECKUE WCMBITAHUS B KAadYeCTBE NpedBapUTenbHON
NPOBEPKM LENOCTHOCTW KOHCTPYKLUMK nepeq Havanom pabot (cm. 5.2.2.2). M3ameHeHHble TpeboBaHus K 4a-
CTUHYHO NpollefwuM NpeaBapuTenbHyo atTecTalMio cucteMam onpegeneHsl B 5.2.2.5.

Mo ycmoTpeHuio nponssoanTens 6annoHoB pasmepb! BeiGOpKKU Ansa npoBepkn paboTocnocobHOCTM Mo-
ryT 6biTh BonbLUe, YeM NpeanncaHo B 5.2 v yNnoMsaHYThIX MPUMOXKEHUSX, OAHAK0 B 3TOM Crnydae AN pac4yeToB
1 onpefeneHnin AOMKHLI UCNOMNb30BAaTLCS BCE MOMYYEHHEbIE B X04e 3TUX UCMbITaHWA JaHHbIE.

CucTteMbl XxpaHeHUsa CxaToro BoAopoaa, cepTudULMpoBaHHbIe NS 3KCnnyaTaluuMM Ha Joporax B cooT-
BETCTBUM C 5.2, He0BXOAMMO M3rOTaBMMBATL B YCIOBUSX CEPUAHOMO NMPOM3BOACTBA B COOTBETCTBMM C 5.2.3.
Mepesn BbINOMHEHUEM MPOBEPOYHBIX UCMBITAHWIA OOHKHO OblTh YCTAHOBMEHO KOMMYECTBO LIMKIOB UCMbITaHWNA,
KOTOpble AOMKHbI BbiTh NPOBEAEHbI B COOTBETCTBMK ¢ 5.2.2.1, 5.2.2.2 1 5.2.2.3.

[ns cuctem xpaHeHWs, NpegHasHadeHHbIX OM5 UCMOoNb30BaHUs B NerkoBbix TC, LWMKNbI MCNbITAHWUA
OOMKHBI BbITE CNeayLWNMEN:

- KONU4YeCTBO LIMKMOB UCMLITAHWIA HA oxugaemMyo paboty B 5.2.2.2 pasHo 500, NE;

- KOMWUYeCTBO LMKMOB UCMbLITAHWIA Ha ONroBEYHOCTh B 5.2.2.1, paBHO 5500, Ny,

- KONMWYECTBO LMKIOB UCMbITAHUA HA OaBreHWe npu TemnepaTtype OKpyxawLlien cpefbl, yKasaHHoe B
5.2.2.3, paBHo 3300, N,;

- KOMWYEeCTBO UMKMOB WMCMbITAHUIA Ha OaBreHWe Mpu JKCTpeMarbHbIX TemnepaTypax, ykasaHHoe B
5.2.2.3, pasHo 2200, My,

[na cucTem xpaHeHusl, NpegHa3HavyeHHbIX AN UCNONb30BaHWA B komMmepdeckux TC ¢ Ts¥enbiMu yc-
NOBUAMM 3KCMyaTauum, TakMx Kak rpy30BMKM U aBTOBOYCbl, KONMMYECTBO LMKIOB MCMbITAHWIA OOMKHO ObiTh
cnegyroLwmm:

- KONMMHYecTBO LMKMOB WUCMbITAHUA Ha oxugaemyto paboty B 5.2.2.2, pasHo 1000, Ng;

- KONMWUYEeCTBO LWKMOB UCMBITAHUA Ha gonroBevyHocTk B 5.2.2.1, pasHo 15000, ND;

- KOMW4YeCTBO LIMKNOB UCNbITaHWA Ha AaBNEHUEe Npy TEMMepaType oKpyxatoLlen cpeabl B 5.2.2.3, paBHO
9000, N

- KOMWYeCTBO LMKIMOB UCMbITAHWA HA JaBneHue npu aKCTpemarnbHbIX Temneparypax B 5.2.2.3, paBHO
6000, M.

ObocHoBaHne TpeboBaHW K UCMbITAHUAM Mo 5.2.2 npuBeaeHo B NpunoxeHun B, a TpeboBaHua K KBa-
NMOUKALNOHHBIM UCMBITAHUAM NMPUBEOEHbLI B NPUNOXeHun b.

5.2.2.1 baszoBble ucneITaHWsa NPOU3BOAUTENBHOCTI CUCTEMBI

37X UCNbITAHUA NpegHasHaqYeHbl ANA Toro, YTobbi:

- obecrne4nTb Das3oBble XapaKTEePWCTWMKW COCYLOB AN MCMOMb30BaHWs B aTTecTauuMy KOHCTPYKLIMM
(cm. 5.2.2.241n5.2.2.3.9);
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- obecneynTb yBEpPEeHHOCTb B TOM, YTO COCYAbl, NpeacTaBneHHble ANA aTTecTaluMOHHbLIX WUCMbITaHWA
KOHCTPYKLMWW, CPaBHMMbI MO CBOWUM CBOWCTBAM;

- MpefoCTaBUTb UCXOOHLIE AAaHHbIE, UCNONb3YeMble AN NOATBEPXKOEHUS TOTO, YTO M3rOTOBIMEHHLIE CU-
CTeMbl aHanorM4yHbl CUCTEMAaM, UCNOMNbL3YyEeMbIM AN MOMYYEHUA NpaBa Ha 3KCMnyaTauuo Ha Joporax B cooT-
BETCTBUM C TpeDOBaAHMAMMK K UCMBITAHMAM 5.2.2.

5.2.2.1.1 KeanndukaumoHHble UCNbITAHWNS OONTOBEYHOCTHN

a) CoBMecTMMOCTb C BOOOPOAOM

WarotoBWTeNb OOMKEH yOeauTbes, YTO CPOK Cry»KObl CUCTEMbI XPaHEeHUs BOAOPOAA He CHUMXKaeTcs 1u3-3a
XUMWUYECKOW aKTUBHOCTUW ra3oobpaaHoro Bogopoaa (cM. npunoxeHue A). MNpon3soguTenam Unu nocTaBLLuKam
BannoHoB (UNK X NpencTaBUTENSAM) HEOOXOAUMO BECTM MPOTOKOMbLI UCMBITAHUIA U NPOBEPATL COOTBETCTBUE
MeTannmMyecknx CnnaBoB NPOeKTHbIM crneundukalmsiM.

6) ConpoTuBneHne paspbiBy Nog AasneHuem

WarotoBuTene gomkeH ybeauTbCsi B TOM, YTO NPU NPOAOMKUTENBHOW 3KCnnyaTauumn 6annoH He nog-
BEpXEH paspbiBy nNog gasnexduem (cm. XK. 1). MaroToBuTen QoMmKHbI 3a40KyMEHTMPOBaTh cneuundukauumn ma-
TEpManoB W KOHCTPYKLUUU, a TakkKe pesynbTaThl UCMbITAHWA, NOATBEpXOalLWue NonyvYeHHoOe B pesynkrate
MUHUMansHoe AoNyCTUMOe AaBNeHWe pa3pbiBa, Tpebyemoe Ana Haanexallero conpoTUBMNEHUSI pa3pbiBY N4
Harpy3Kom.

5.2.2.1.2 [laBneHve pazpbiBa HOBOro bannoHa

a) MaroToBuTenio cneayet onpeaennTb CpeaHee daBneHve paspblBa HOBbix 6anmnoHoB Takum obpasom,
4106l MMHMMAaNbHO AOMNYCTUMOE 3HaYeHWe ONs NOCneayoLwero NPoM3BoACTBa OblNo paBHO MW BbILLE MUHK-
ManbHO AOMYyCTUMOro OABNEHUs pa3pbiBa, Kak YCTAHOBIMEHO B nepedncrieHmn 6) 5.2.2.1.1.

6) CpenHee maeneHuve paspeisa 6annoHa BPp, NpOBEpsAOT B X0A4e KBANUEUKALMOHHBLIX UCTbITaHUA
KOHCTPYKLUMU MyTEM CO30aHUA TMAPaBMMYECKOro OABMEHWMS W pa3pbiBa TpPex Chy4vyaliHO BbiBpaHHbIX HOBbIX
COCYOOB U3 MapTum Ans KBannukaLMOHHbIX UCMbITAHUIA, COCTOSALLEN HE MEeHee YeM U3 AecAaTn cocynoB. Bee
TPW UCMbITAHHLIX BannoHa OoMKHbLI UMEeTh pa3pbiBHoe AaBreHue B npedenax + 10 % ot BPpq (cm. B.3).

5.2.2.1.3 Cpok cnyx6bl HoBoro 6annoHa

[Mpou3eoguTens onpenensieT U JOKYMEeHTUPYET HOMUHATBHbLIA CPOK cnyxbbl LUWkNa faBneHusa bannoHa
(oanee — HCCUL).

PenpeseHTaTMBHOCTL BannoHOB, NpefAcTaBMNeHHbIX HA KBanUUKALNOHHYI0 OLEHKY KOHCTPYKLIMK, OOITK-
Ha BbiTb MpOBEpEeHa NyTeM LMKITMYHOTO MrapaBnM4eCcKoro NCnbiTaHus TPexX CnyYyanHo BelGpaHHbIX HOBbIX Bar-
JIOHOB M3 NapTUW AN KBanNUUKALMOHHbBIX UCMbITAHWA, COCTOSALWEA He MeHee YeM U3 aecaTh 6annoHoB, B
COOTBETCTBUU C MpOLeaypoil UchbiTaHui, onucaHHoi B b.4. Kaxgbiin 6annoH nogeepraeTcs LUMKMUYECKOMY
n3mMeHeHuo gaeneHus o 1,25 x HPL npu temnepatype okpyxatllen cpegbl (20 £ 5) °C 6e3 yTeuek; MUHU-
ManbHOEe KOMUYECTBO LIMKMOB UCMBITAHUA HA JONTOBEYHOCTE YCTAHOBMNEHO B 5.2.2.

Cpok cnyx6bl Npu LUMKNMYECKOM M3MEHEHUW AaBneHus Kaxaoro bannoHa onpeaensoT nyTeM npogon-
XEHUS LUKITMYEeCKOro BO34eWCTBUSl AaBNEeHNs Ha Kaxkablil DannoH 00 Tex Nnop, Nnoka He NMpou3oigeT yTeyka
unu He OygeT NpoBeAeHo 2 LMKa UCMbITaHUA Ha JONroBeYHoCTs Be3 nepepkiBa.

Ecnu LAY kaxkgoro cocyna He HaxoguTes B npegenax 25 % ot HCCUL nnn ecnm Konnu4ecTBO LIMKIOB
AaBNeHus Kaxxaoro cocyaa pasHo Np 6es yTeuek, To Tpu cocyaa OOMKHbI MPOATU TMAPABNUYECKIE UCTIbITaHWUS
Ha gonrosBedyHocTk no 5.2.2.3.

Ecnu UOY kaxpgoro 6annoHa HaxoauTcs B npegenax +25 % OT HOMUHaNbLHOro KONMWYecTBa, TO OOMH
BannoH AoMKeH NPoNTK UCNbITaHUE B COOTBETCTBUM € 5.2.2.3.

5.2.2.1.4 KpanudunkaumoHHble UCNbITAHWMS MaTepuanos

Pesynbratel KBanMUKaLKMOHHBIX UCMBITAHWIA MaTepuanoB (BkMoYas MHAOPMaUWo, NPUBEOEHHYIO B
5.2.1.5) cnegyeT ucnons3o0BaTh ANS YCTAHOBNEHUSA 6a30BbIX YPOBHEW COOTBETCTBUSA NPOM3BOACTEA.

5.2.2.2 WcneiTaHue (MTHEBMAaTUYECKOE) HA OXUAAEMYIO 3KCNyaTauuo

MuHUMYM ofHa cucTemMa XpaHeHusi BOAOpOAa OOMKHA NPOAEMOHCTPUPOBATE CNOCOBHOCTL yHKLMO-
HWUpOBaTb NPWU OXUOAEMOM KOMMIEKCe BO3OEUCTBMIA, CBA3AHHOM C HauUXyALWWUMK YCNOBUSIMK 3anpaBKy U Bbl-
rpY3KM Tonnuea (LMKNu4yeckoe n3MeHeHWe OaBreHus B npegenax TeMnepartypbl OKpyKalLLleln cpegbl) 1 ero
XpaHeHus (CTaTuyeckoe BO3AeWCTBNE OaBneHus). BozgencTBue B peanbHbiX YCroBusax TpebyeT cnocobHOCTH
BbIOEPXNBATL NepemMexatrowmeca cobbiTUs NAapKOBKX 1 3aNpaBKu TOMNNWBOM, CBS3aHHbLIE C LUMKNNYECKUM U3-
MeHeHWeM OaBMNEHUs C HACbILEHMEM MaTepuanoB BogopoaoM U 6es3 Hero, a Takke YCTOMYMBOCTLIO K paspy-
LLUEHMWIO Mo, HanNpshKeHUEM Nocne LMKNUYEeCKON YyCTanocTu.

CucTtema xpaHeHus, NpoluedLas MpoM3BOACTBEHHbIE UCTIBITAaHMS cornacHo 5.2.3.1, NpogeMOHCTpUpY-
eT TpebyemMylo MpOM3BOOWMTENIbHOCTb B Cliedytolleid 3a0aHHOM NocnenoBaTenbHOCTU, Kak NoKasaHo Ha pu-
CyHKe 4:
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- XapaKkTepWCTUKK 3anpaBKW/CrMBa TOMMBA — UCNbITAHWE HA LMKIMYHBIA ra3006MeH Npu akcTpemanb-
HbIX TEMMNEpAaTypax U Temnepatype OKpy»arwLllen cpefbl (CM. nepevncnedune a) 5.2.2.2.1);

- MapKOBOYHbIE MOKasaTenu — WUCNbITaHWe Ha YTeykKy U NPOHUKHOBEHWME rasa noj ctaTu4yeckum gaBne-
Huem (cm. 5.2.2.2.2);

- XapaKTepUCTUKKU 3anpaBKU/CNMBa TONMMBA — MCMNbITaHUE Ha LWKIUYHBIA ra3000MeH Npu aKCTpeManb-
HbIX TEMMNEepaTypax U TeMnepaType oKpy»KatLlen cpebl (CM. nepedncnernue 6) 5.2.2.2.1);

- MapKOBOYHbIE MOKa3aTenu — WCNbITaHUA Ha YTeYKy M NPOHMKHOBEHWE rasa nog ctatny4eckum gasne-
Huem (cm. 5.2.2.2.2);

- MCMblTaHue Ha repMmeTudHocTb npu 180 % HPL (cm. 5.2.2.2.3);

- rMgpaBnU4YecKoe UCNbITaHWe Ha pa3pbiB (cM. 5.2.2.2.4).

-
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PucyHok 4 — MpoBepka 0XuAaeMbIxX 3KCNyaTalMOHHbBIX XapaKkTepUCTUK XpaHUuLLLa
KOMMPUMUPOBAHHOMO BOAOPOAA

5.2.2.2.1 lNpoBepo4Hble UCMbITAHUSA XapakTepPUCTUK 3anpaBKku/cnuea TONNMBa — UWMKNWYHbIA razoobmMmeH
npu aKCTpeMarbHLIX TeMnepaTtypax U TemnepaTtype okpyxakwLen cpebl

CuctemMa xpaHeHUs BOAOpOOA AOIMKHA 4EMOHCTPUPOBATL NOMNHYK paboTocnocobHOCTL Nocrne Bo3aein-
CTBWUA LMKNOB 3anpaBku/CNMBa ToNnMBea razoobpasHbiM BOAOPOLAOM Mo4 AasneHneM oT 2 MlMa oo He MeHee
MakcUMarnbHoro 3agaHHoro aasneHus (cm. b.5). Tpebyemoe KOnmM4ecTBo LUMKNOB MCnbiTaHnin N yCTaHOBNeHo
B 5.2.2.

LInknbl nHEBMATUYECKNX UCMbITAHUA HEOBXO04MMO BBINONMHATE C ra3oobpa3HbiM BOAOPOAOM CrNeayLWnm
obpaszom:

a) MonoBMHY OXMOaeMblX UMKMNOB UCMbITaHWi 3anpasku/cnivea Ttonnuea (50 % Ng) nposoasATt nepen
NnepBLIM UCMBITAHUEM Ha YTEYKY M NPOHULIAEMOCTL ra3a Npy CTaTUYECKOM AaBreHuu (CM. NOANYHKT 5.2.2.2.2),
Kak nokasaHo Ha pucyHke 4.

1) nepeble 5 % yuknoB npoBogAaT npu gaenenusax ot 2 MlMa go 1,00 x HP[ Bo BHelwHelh cpene npu
ycTonymBon Temnepatype He 6onee muHyc 40 °C. lNMepBble 10 UMKNOB OOMKHbI BbITh NPOBEAEHbI CO CTabu-
NU3MPOBAHHON B Hayane Kaxaoro uukna cuctemor npu 6onee 0,80 x HPO (cooTteeTcTByeT 1,00 x HPI npwu
15 °C). Tonnueo ¢ Temnepatypoi He MeHee nnoc 20 °C JOMKHO UCMNOMNB30BATLCA ANSA 3anpaBku B TeYeHue
nepBLIX 5 cbanaHCcMpOBaHHbIX LUMKNOB. TONNMBO Npu TeMnepaTtype He Bonee MuHyc 35 °C OOMKHO MCMNOMNb-
30BaTbCs A4 3anpaBkyM TONMUMBOM B crnefytolwmnx 5 cbanaHcupoBaHHbIX LMKNAx KU ANs 3anpaBKy OCTaBLUMXCS
HecbanaHCMpOBaHHbIX LMKITOB B OKpyXatllen cpege He bonee 40 °C.

2) Cnegywuwume 5 % unknos Ng nposoasaT npu faeneunsax He Gonee 2 MIMa go faeneHwin cebllie
1,25 x HP[l BO BHelLHEN cpede npu ycToduBon TemnepaType bonee nntoc 50 °C 1 OTHOCUTENBHOM BMaXK-
HOCTK He MeHee 95 %. MNMepBble 5 LUKNOB HEOBXOOMMO NPOBOAMTE C CUCTEMOMN, cOanaHCcMpOBaHHOW NpU OaB-
neHusix He bonee 2 MlMa B Hauane kaxgoro Lukna. TonnvMeo ¢ TemnepaTypoi He Bonee MuHyc 35 °C gomkHO
MCNONb30BaThLCH AN 3anpaBkn B 5 ypaBHOBELLEHHbIX LMKNax (M ANs 3anpaBku B OCTanNbHbIX LIMKNAaxX, KOTOpble
HE ypaBHOBELLEHbI).

23

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 27/ 82
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70680-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67482
https://gostexpert.ru/gost/gost-70680-2023?utm_source=pdf&utm_medium=67482&utm_term=page

rOCT P 70680—2023

3) Cnenywouie 40 % unknos Nz 4OMKHbLI NPOBOOUTLCA NPK AaBneHnsax He bonee 2 MlMa no nasneHui
bonee 1,25 x HP[ Bo BHelLHel cpene, cTabunMaMpoBaHHoi Ha yposHe oT 15 °C go 25 °C, n cuctema ypaBHoO-
BeLLEeHa NpU He MeHee HOMUHAaMNBHOW NNOTHOCTU MOMHOTO 3anonHeHus (cooteetcTeyeT 1,00 x HPI npu 15 °C)
B Hauane nepeoro uukna. [ina 3anpaeku cnefyeT MCNONbL30BaTh TOMNMMBO C TeMNepaTypoll He Boree MUHYC
35 °C. Mepsble 50 UMKIOB NPOBOAST CO CKOPOCTLIO CMMBA TONMUBA, YyCTAHOBNEHHOW uarotoutenem TC ana
CNvBa TOMNnNuBa npu TexXHNYeckom obcnyxMBaHmMmK (CepBUCE), €CnW 3Ta CKOPOCTb NPEBLILIAET CKOPOCTb CrMBa
TonnmMBa Npwu akcnnyatauun TC ¢ MakcUManbHOR 3arpy3Ko;

6) NonoBWHY MCMbITaTENbHbLIX LMKNOB 3arnpaeku/cnnsa TONNMBA B OXKUOAEMbIX YCIOBUAX SKCNnyaTaumm
(50% Ng) npoBOAsT Mocrie NepBoro UCMbITaHUs Ha YTeYKY M MPOHWUKHOBEHWE rasa npuv CTaTu4eckoM JaBneHum
(cm. 5.2.2.2.2), kak NnoKa3aHo Ha pucyHke 4. [ins 3anpaBky cnedyeT UCMOMbL30BaTh TOMNNUBO NpuU TeMnepaTtype
He Bonee 35 °C.

1) Crneaywowwve 5 % umknos Ng nposogsaT npu aasneHusax He 6onee 2 MlMa go paenexun Gonee
1,25 x HP[ BO BHelWHel cpege, cTabunuanpoBaHHon npu Temnepatype nnwc 50 °C 1 0THOCWUTENbHOM BRa-
HocTn 95 %. Cuctema gomkHa ObiTh ypaBHOBELLEHa npu AaeneHusix He bonee 2 MMa B Hayane nepeoro
uuKna.

2) Crneayowme 5 % umknos Ng nposoosaT npv aaeneHusx He 6onee 2 Mla go 1,00 x HP[] Bo BHewwHen
cpene, ctabunuampoBaHHOM Npu TemnepaTtype He bonee muHyc 40 °C. Cuctema gomkHa bbITe ypaBHOBELLe-
Ha npw gasnenusix 0,80 HPL (cooteetctByeT 1,00 x HPL npwu 15 °C) B Ha4ane nepsBoro Uukna.

3) Mocneanune 40 % Ng nposoaAT npu aasnennsx He Gonee 2 MMNa go 1,25 x HP[] so BHewwHel cpeae,
ctabunuanpoBaHHoi Ha ypoBHe oT 15 °C po 25 °C. Cuctema pgofmkHa 6biTh YpaBHOBELLIEHA HE HWMXE HOMMW-
HanbHOWM MMOTHOCTKU MONMHOro 3anonHeHusa (cooteeTtcTBytowen 1,00 x HPO npu 15 °C) B Hauyane nepeoro
uukna.

5.2.2.2.2 XapakTepucTUK/N NapKoBKW — WUCMBITAHWUS Ha NpocavnBaHne U NokanbHble YTe4Yku Npu ctatu-
YecKOoM JaBreHun rasa

Cuctema xpaHeHus Bogopoaa AOoMKHa AEMOHCTPMPOBATL NOMHY0 paboTocnocobHOCTL, OTCYTCTBHE He-
NpWEMMEMbIX yTEeYEK M MpocaYMBaHKA Nocne ANMTenbHOro Bo3AeCTBUS ra3oobpasHoro Bogopoaa npu Makcu-
MarnsHOM CTaTUYECKOM AaBreHUW NOMHOro 3anonHeHus. CUCTeMbl XpaHeHUs BO4Opo4a AOMMKHbLI HAX0OUTLCS
noa AaeneHueM razoobpasHoro Bogopoga o 1,15 x HP v BelaepxuBaTthca npu TeMmnepatype bonee nnioc
55 °C B TeuyeHune He meHee 30 YacoB ONA NepPBOW BbIAEPXKKM U 0O Tex Mnop, noka CKOpoCcTb NPOHUKHOBEHUS U
YTEYKM HE JOCTUrHET YCTaHOBMBLLETOCs COCTOSIHMA NpY BTOPOW Bhlaepxke (cm. b.6).

MakcrmansHO AOMYCTUMBIA cBPOC M3 CUCTEMbI XpaHeHWst KOMIPUMUPOBAHHOTO BOAOPOAa ANS NEerko-
Bbix TC cocTaBnseT A x 150 cm3/MuH, rae A = (wupuHa TC+1) x (Beicota TC+0,5) x (anuna TC+1) / 30,4.
B kauecTBe anbTepHaTMBLI, KAK ONUCAHO B npunoxeHnn B, ecnu obwmin o6bem BoAbl B CUCTEME XPaHEHUA
mMeHble 330 n, Torga cuctema MoxeT ObITh KBanuduumpoBaHa ana 46 mn/n/y razoobpazHoro Bogopoga npu
Temnepatype 55 °C n 1,15 x HP[.

Mo 3aBepLUeHUM KaXdoW BbIOepX KM HeoOX04MMO NMPOBECTM UCMbITAHUE Ha MoKamnbHble YTEYKM B COOT-
BeTCTBMM ¢ B.7, 4TOObLI NOATBEPANUTL, YTO JTOKANM3oBaHHasa yTe4vka, ecnv TakoBasi UMeeTcs, He cnocobHa nog-
aepxuBaTtb nnams. MakcumanbsHO gonycTMMas nokanbHas yTedka coctasnset 0,005 mr/c (npubnuauTtensHo
3,6 cM3/MuH).

5.2.2.2.3 WcneiTaHne npobHbIM gaBneHuem (ruapaBnuyeckoe)

370 ucnbiTaHve MOXeT BbiTe NpoBeaeHo Ha Bcen CXKB unm Tonbko Ha BannoHax no ycMOTPEHUIO 13-
roTOBUTENS UMK MHTErpaTopa cucteMsl. MicnbiTyeMoe u3genue cnefyet NoABeprHyTh rMapasnuyeckoMy AaB-
nenuvto go 1,80 x HP v BoigepxaTb B TedeHue 4 muH Oe3 pa3peiBa (cM. B.1).

5.2.2.2.4 WcnbiTaHve Ha pa3pbiB (rmapaBnuyeckoe)

BannoHbl oomKkHbl NoaBepraTeCca rMapaBINYeCcKMM UCMBITAHUAM HA pas3pbiB AN NOATBEPXKAEeHWS TOro,
4TO pa3spbiBHOE AaBneHue Haxoautes B npefenax 20 % oT cpefHero AaBneHus paspbisa bannoxa BPp,, kak
onpegeneHo B 5.2.2.1.2 (cm. B.3).

5.2.2.3 3kcnnyaTaunoHHbIe UCMbITaHWA Ha JONTOBeYHOCTh (TMapaBnuyeckue)

Cucrtema xpaHeHWsi BOQOPOAa A0/MKHA UMETh JOCTaTOYHYH HadeXHOCTb, YToObl 6e30TKasHO BbiAepKu-
BaTb BO3JeWCTBME BKCTPEMarbHbIX YCMOBWIA M OONTOBPEMEHHYIO 3Kkcnnyatauumio. Mo kpaiHein mepe oguH 6an-
TIOH U3 aTTECTALMOHHOW NapTuX, NpoLUefIniA cTaHAapTHLIE 3aBOACKME UCMNBITAHUA (Kak onucaHo B 5.2.3.1),
OOIMKEH BbiAepxaTk 6e3 pa3pbiBa UM yTeYkU BO3AENCTBME HEBNAronpusTHLIX YCITOBUIA OKPYXatoLWen cpeasbl
W 3KcnnyaTauMio CBepX OXMAaeMOro cpoka cnyxbel. bannoH gomkeH NnpogeMoHCTpupoBaTh TpebyemMyto gon-
rOBEYHOCTb NOCMe CEPUN CrefyoLWnX BO3AENCTBUN:

- uUcnbiTaHua Ha ygap (cm. 5.2.2.3.1);

- UCMbITAHNA Ha NOBpeXOeHWe NoBepxHocTK (cM. 5.2.2.3.2);
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- MCMbITAHUS Ha XMMUYECcKoe Bo3aencTame (cM. 5.2.2.3.3);

- 3anpaBKu TOMNMMBOM B 3KCTPEMarbHbIX YCNOBUAX — LMKIMYECKOrO UCMbITAHUA AaBneHueM npu tem-
nepaTtype okpyxatLlei cpeabl (cMm. 5.2.2.3.4);

- 3anpaBKu TOMMUBOM MpW 3KCTpeMansHOM OaBMeHWW — LUKIMYECKOTO UCMbITAHWA Ha M3bbITOYHOE
JaBrneHve Npu TemnepaType okpyxatolwen cpeabl (cM. 5.2.2.3.5);

- 3KCTpeManbHOM JOMroBEeYHOCTU NPW NapKoBKE — WUCMbITAHUKW BbICOKOW TEMMNepaTypon U CTaTUYeCKUM
gaenexHuem (cm. 5.2.2.3.6);

- 3anpaBKu TOMMMBOM MpK 3KCTPEManbHbIX TEMOepaTypax;

- WCMbITAHUS LMKIMYECKUM OaBNeHUEM NPU 3KCTPeMalnbHbIX TeMnepaTtypax (cMm. 5.2.2.3.7);

- McnbiTaHus npobHeiM gaeneHvem npu 180 % HPLO (cm. 5.2.2.3.8);

- UCMbITAHWUS Ha Pa3pbIB M OCTATOYHYK NMPOYHOCTL (cM. 5.2.2.3.9).

BFpq .
~ <%°?5’ ..................................................... Paspbie
180% HP[,
Xumuyeckoe
"]
PRSI 4—150% HPIl
4—125% HPQ
80% HPQO
S l # Bpemn
T N, uMknos T 10004 T
1525°c 10 +e5°C 50 % N, uvknos
LIMKTOB +85°C, 85 %, Ry,
15-256°C 50 % M,, unknos
— -40 °C
5223152233 52239
5231 52232 52234 52235 52238 52237 52238
OcraroqHan
NPOMHOCTE

PucyHok 5 — lNMpoBepka xapakTepuCcTUK 40NroBe4YHOCT BannoHoB (NpoeKTHasA aTtTecTauns)

5.2.2.3.1 VicnbiTaHue Ha yoap

VMcnbiTaHWe npegHa3HadyeHo 4nsi noaTBepxXaeHusa cnocobHocTn BannoHa BuiAep1MBaTh yaapbl Npu na-
OEeHWUW neped ero yCTaHOBKOMW, €Cr Ha CUCTeMe HeT MOCTOSHHbIX MapkepoB, PUKCUPYIOWNX MOABEPMHEeH-
HOCTb COMOCTaBMMbIM yOapam W 03HavalLmMx, YTO yCTaHOBKa He pa3speweHa. [poueaypsl MCMbITAHUA — CO-
rmacHo b.8.

5.2.2.3.2 VcnbiTaHre Ha noBpexaeHne NoBepXHOCTU

VcnblTaHWe NpegHasHadeHo Ansa geMOoHCTpauMK Toro, Yto BannoH cnocobeH BbigepXUBaThk U3HOC, Bbi-
3BaHHbIA KpenneHuamu TC. MNpouenypbl McnbiTaHWin — cornacHo b.9.

5.2.2.3.3 VcnblTaHne Ha XMMUYecKoe BO3OencTBmue

McnblTaHMe npegHasHadYeHo Ons AeMOHCcTpauuy Toro, 4To 6annoH cnocobeH BblAepXKMBaTb XMMUYe-
CKMe BO3OENCTBUA OKpYKatoLen cpedbl, yCUneHHble npeasapUTernbHbIM NOBpeXJeHUeM NOBEPXHOCTU. XUMU-
YecKoe BO3LOeNCTBNE OOMKHO OCYLECTBNATLCA B TeveHe 48 yacos npu ctatudeckom gasnenun 1,25 x HPI ¢
nocregyoLwmMM UCTIbITAHMEM Ha 3anpaBKy TOMMMBOM B 3KCTPeMarnbHbIX yCcrnoBusax (cMm. 5.2.2.3.4). MNMpouenypbl
ncnbiTaHmin — cornacHo 6.4 n 6.10.

5.2.2.3.4 3anpaBka TONMMBOM B 3KCTPEMalbHbIX YCMOBUAX — WCMbITAHME LIMKNaMn UBMEHEHWA OaBrne-
HUA NpY TeMnepaType OKpyxaloLlen cpeabl

BannoH gomkeH NpodeMOHCTPUPOBaTE AONTOBEYHOCTE (YCTOMYMBOCTL K HEAOMYCTUMBIM YTeYKaM M pas-
pbiBaM) Nocrie BO3OeNCTBUA LUMKINOB M3MeHeHUs faenenusa ao 1,25 x HP[. Tpebyemoe koNMM4ecTBO LIMKIOB
npu TemnepaType okpyxawllen cpeabl Ny, ycTaHOBNeHo B 5.2.2. VicnbITaHUs Ha JONMOBEYHOCTL CNEeAyeT npo-
BOOWTL NMPKU TeMnepaType okpy»atoilen cpeabl oT 15 °C go 25 °C. Xnumuyeckoe Bo3gencTeme (cMm. 5.2.2.3.3)
OOMKHO COXPaHATLCA B TEYEHWE LMWKIOB JaBfAEHWs W npekpawarbCcs nocne 3aBepllieHua 3TMX uuknos. Bo
BPEMS LMKNNYECKOrO M3MEHeHMs AaBNeHus B cucTemMax He J0MKHO ObiTh NPU3HAKoB pa3pbiBa, HenpegHame-
peHHoro Bbibpoca unu guramdeckoro uaHoca. MNpolueaypbl UCNbITAHWIA — cornacHo 5.4,
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5.2.2.3.5 3anpaBka TONNMBOM MPU KPUTWYECKOM AABNEHUM — LMKNWYecKoe UCMbiTaHne N3BbITOYHBIM
JasrneHvem npw TeMmnepaType OKpy:KatoLlen cpedbl

Heobogumo npoeecTn gecATe umuknoe gaenedusa go 1,50 x HPO npu Temnepatype ot 15 °C go 25 °C,
yTobLI NPOAEMOHCTPUPOBATL CNOCOBHOCTL BannoHa BobioepkuBaTh M3OLITOYHOE AaBNeHWe BO BpeMsa 0TKasa
3anpaBOYHOM CTAHUMKU B KOHLLE cpoKa cnyxbbl. Mpoueaypel McnbITaHWn — cornacHo b.4.

5.2.2.3.6 lNpepenbHan QONMOBEYHOCTL MPWU NAPKOBKE — MCMbITAHWME CTaTUHEeCKUM OaBreHnem npu Bbi-
COKOW TemMmneparype

BannoH cnepyeT BolAepKMBaTL Npy BHelHel Temnepartype nitoc 85 °C B Tedernme 1000 vacos. ban-
TNOHbI, aTTecTyeMble AN NerkoBbiX NMuHbIX TC (cornmacHo 5.2.2), OOMKHBI HAXOOWTLCSA NOA4 OABNEHWeM [0
1,25 x HP[L, a onsa kommepyecknx TC ¢ TaxenbIMK YCNOBUSAMW 3KCMNyaTaLmMm (cornacHo 5.2.2) oomkHel nog-
BepraTbcs gasneruio 1,35 x HPO. Mpoueaypsl ucneitaHuini — cornacHo 6.11.

5.2.2.3.7 3anpaBka TOMNMMBOM MPU KPUTUYECKUX TEMMEpaTypax — LMKIMYEeCKoe WCMbITaHWE Mpu 3KC-
TpemMarnbHbIX TemnepaTtypax/gaBneHusx

BarnnoH JomkeH 4eMOHCTPUPOBATL OOMTOBEYHOCTb (YCTOMYMBOCTE K HEAOMNYCTUMbBIM YTE4YKaM 1 pasphbi-
BaM) nocrne ONUTENbLHOW 3anpaBku TOMMMBOM B YCIIOBUAX 3KCTPEMarbHbIX TeMNepaTyp OKpy}Karllein cpeasbl.
Tpebyemoe konnyecTBo LUMKMNOB AaBrneHus My, npu akcTpemanbsHbix Temnepatypax onpegeneHo B 5.2.2. Mo-
NOBUHY 3TUX uMKnoB gasnexus (50 % M) npoBogaT Npu TemnepaTtype OKpyxatowen atMocdepbl U cpeabl
He Gonee muHyc 40 °C n umnknax gaesnenus go 0,80 x HPL,; ocTaBlwykocs NONOBMHY LIMKIOB NPOBOAAT NpU
Temnepatype He meHee nnc 85 °C M OTHOCUTENbBHOW BNaKHOCTU He MeHee 95 % ¢ UMKNaMu SaBneHus He
meHee 1,25 x HPL. Mpouenypbl cnbliTaHun — cornacHo b.4.

5.2.2.3.8 UcnbiTaHWe NnpobHbIM gaBneHuem (ruapaBnuyeckoe)

BannoH gomkeH HaxoOUTLCS NO4 rMApaBnMYecKMM AaBNeHWeM Npu TeMnepaType OKpyxatollen cpeibl
He meHee 1,80 x HP[ n BbigepxuBatbca Ge3 paspbiea B TeuyeHue 4 MuUHYT. [Npouenypbl MCAbITAHUA — CO-
rmacHo B.1.

5.2.2.3.9 McnbiTaHme Ha 0CTaTOYHYH MPOYHOCTL (rMapasnuyeckoe)

BannoH npoxoauT (rMopaBnvyeckoe) UcnblTaHWe OaBreHneM Ha paspblB Npu TeMnepaTtype OKpyxato-
el cpedbl, YToObl ybeouTbca, 4To A4aBreHue Ha pa3pblB Haxoautca B npegenax 20 % oT cpegHero gaBneHus
Ha pa3pblB HOBOro cocyna BPp o, kak onpeaeneHo B 5.2.2.1.2. Tpoueaypbl ucnbiTaHnin — cornacHo b.3.

5.2.2.4 MNMpon3BoOUTENLHOCTE B YCNOBMSIX MPeKpaLleHus 0becnyXnBaHus

CuncTeMbl XpaHeHWst AOMKHbI 4EMOHCTPUPOBATL YCTOMYMBOCTL K MOBPEXKLEHWIO B pe3ynsTaTe Kputude-
CKWX BO3JEUCTBUI, NpekpallaroLLnx akcnnyaTauuio.

5.2.2.4.1 VcnbiTaHne Ha NokanbHoOe BO34eNCTBME MNnaMeHun

CucTtema xpaHeHua HaxoauTca nop AaeneHvem HPI v nogeepraTbca NokansHOMY BO34EWCTBUIO Mna-
MeHUW. YCTpolcTBO cbpoca OaBrneHus, akTUBMPYEMOe TEMMNEePaTypon, OOIMKHO BbIMyCKaTk COAepXalluecs B
HeM rasbl KOHTponMpyembIM 06pa3oM U He 3aKpbiBaThCs NOBTOPHO. [1py NpoBedEHUM UCTILITAHWUS HE OOMKEeH
npou3onTu B3pbIB. [Npouenypbl UcneiTaHnn — cornacHo 5.12.

MpumevyaHne — [ONs UCNbITAHWA CUCTEMBI HAL NEPBUYHBIM (NOKanNbHBIM) MCTOMHUKOM BO3ropaHus Ans ner-
KOBbIX aBToMOBMNe 4OMKeH Ucnone3oeaTeca Nbor N3 cnegyowmnx Asyx metogoe. Metod 2 pekomeHOyeTcs B crnyyae
TSXKEenNbIX YCNOBUIA aKCnnyaTauum obopyaoBaHUA M3-3a CIIOXKHOCTK pasnnyHbIX KoHurypauuin TC. Kpome Toro, Heobxoau-
MO WM3y4uTb MOTeHUManeHoe BosfencTeme noxapa B TC BonbLuoi rpy3onogbeMHOCTI, MOCKOMBKY NPOAOIKUTENBHOCTE 1
YPOBHW TEMMNEPATYPbI BO BPEMS OFHEBOMO MCMbITAHUS, BO3MOXHO, NoTpebyeTcs yBenMuuTEL (MOMUMO YPOBHEN, YKa3aHHbIX
B 5.12), 4ToBbl yyecTs noxapk! B BONbLLIXX rPY30BLIX (UMK rpy30BbIX) NOMELLEHUSX Unu pasbpelaruBaHue nerkopocnname-
HSOLWMXCA cpeq (Hanpumep, U3 rmapaBnu4ecKkmx CUCTEM).

5.2.2.4.2 PaclwumpeHHoe ucnbiTaHne Ha OrHeCTOMKOCTb

Cuctema xpaHeHusa OOoMKHa HaxoouThea nofg aaenedHnem HPL v nogeepraTbca ANUTENbHOMY BO3AeENR-
CTBUIO OFHS1, OXBAThLIBAKOLLErD BCE u3aenue. (CM. onvcaHune npouenypbl ucneitaiua B 6.13.) Yerpoiicteo cbpo-
ca OaBneHus, akTUBUpYyemMoe TeMrnepaTypou, OOMMKHO BbINyCKaTk cooepXaliMecs B HEM rasbl KOHTPOMuUpy-
eMblM 06pa3omM K He 3aKpbliBaTbCA NOBTOPHO. lNMpy NpoBegeHUU WUCMNbITAaHWMA HEe OOMKeH NPOW30ONTX B3pPbIB.
Mpouenypel ucnbiTaHMin — cornacHo b.13.

5.2.2.4.3 VicnbiTaHue Ha ygap ¢ BbICOKOW CKOPOCTbIO gedopmaunm

CucTtema xpaHeHusa HaxoauTca nod AaesneHvem HP[ w nogeepraetcs yoapam bes paspywierus. MNpo-
Leaypsl ucneiTaHuia — cornacHo b.14.

5.2.2.5 YcnoBua npueMnemMocTu YNpOoLLeHHOR NpoLeaypbl aTTecTaluuy npoekTa

CucTeMHble UCMbITAaHUSA XapakTepPUCTUK N3aenuin, onpeaeneHHsle B 5.2.2.1—5.2.2.3, BecbMa 0OLLUUPHBI.
[Mpu onpegeneHHbIX YCrOBUAX MOXHO ONpeaenvTh ansTepHaTUBbl, KOTOPbIE MOTYT YNPOCTUTbL WU YCKOPUTL NPo-
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uecc artectayum npoekta 6e3 yuwepba ons pesynstatoB. Takue ansTepHaTyMBbl JONYCTUMbI, KaK onpeaeneHo
HWXEe, ecnu OHW NOAAEPKMBAKTCA OLIEHKOW PUCKOB B COOTBETCTBUMK € 4.1.1, KOTOpasa onpegensaeTt U ycTpaHaeT
noTeHuManksHble NpobrnemMsl, CBA3aHHbIE C STUMKU N3MEHEHUSIMUA.

5.2.2.5.1 CokpalleHue Konn4ecTsa 0OLEKTOB B CMCTEME, MOoANeXaLllnx UCMbITaHN

Cuctema xpaHeHWsi KOMNPUMKUPOBAHHOIO BogopoAa B TC MOXeT cofepkaTb bonee ofHOM 3aKOHYeH-
HOW, (byHKUMOHaNbLHO HE3aBUCMMOW CUCTEMbl XPaHEHWA KOMNPUMUMPOBAHHOIO BoAopoaa, Kak onpeaeneHo B
5.2 1 nokasaHo Ha pucyHke 2. VMcnblTaHua ans nposepky paboTocnocobHOCTH (aTTecTaumMm npoekTa) MoryT
BbIMOMHATLCA OTAENBbHO ANA KaX 0N HE3aBUCUMOWN 3aKOHYEHHOW CUCTEMbI MPU YCIIOBWUK, HTO pe3ynbTaThl Nog-
TBEPXAAKT KBanuduKkauuw Bcel cuctemsl. TpeboBaHWe K NpocadymBaHuin/yTeukam B 5.2.2.2.2 NpUMeHSeTCS
K cyMMe yTeuyek ons Bcex cuctem TC.

CXKB c Heckonbkumu BannoHaMmu nokasaHa Ha pucyHke 6. YeTblpe cekumu (Homepa 1, 2, 4 u 5) nme-
0T YHUKanbHbIe KOHDUrypauum KOMANOHEHTOB W/unn TpybonpoBoAOB W, CriegoBaTtenbHO, OMKHbI MPOXOAWUTD
NPOBEPOYHbIE UCMBITAHNA NO OTAENbHOCTU. CucTema 3 COCTOWUT U3 ABYX WAEHTWUYHbLIX CUCTEM B OTHOLLUEHWK
KOMMOHEHTOB W KOHchurypauwid TpyGonpoBoaos; cnefoBaTenbHO, NPOWTM NPOBEPKY NPOWM3BOAWUTENBHOCTK
OOIMKHa TONbKO 0OHa U3 CUCTEM Nog HoMepom 3.
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PI&"IcyHOK 6 — I'Iprep CHUCTEMbI XpaHeHWA C NOBTOPAKLWMMKNCA U HEMOBTOPAKNLWMMKWCA aneMeHTaMn

5.2.2.5.2 N'ameHeHnsa KOMMOHEHTOB NOACUCTEMBI

[MpOEKT 1 KOHCTPYKLUMSA CUCTEMbI XPAHEHWA HE OOMKHbI NPOXO4UTH NOBTOPHYH aTrTecTaluio, ecnvu KOM-
MOHEHTL!I MOACKMCTEMbI, UCMOMNb30BaBLUKMECH MpPW Npegblayllel npoeepke pabodmx xapakTepucTuk (B CoOT-
BeTcTBUM ¢ 5.2.2.1—5.2.2.3), 3aMeHA0TCSH KOMMNOHEHTAMW C COMOCTABUMbIMKM (DYHKLUSAMK, KPEMAEHUAMU 1
pasmepamu. Bce KOMMOHeHTH TpybOONPOBOAOB U MEPBUYHBLIX 3aMOpHbLIX YCTPOWCTB, KOTOpbLIE OnNpeaensioT
rpaHuubl NoKanu3auuum CUCTEMbI XpaHeHus (Hanpumep, 3anopHelin knanaH, TYC[ » obpaTHbIin KnanaH, Kak
MOKa3aHO Ha pUCYHKe 2) OOMKHbBI COOTBETCTBOBATL TOMY € CTaHOapTy, YTO U KOMMOHEHT, UCNONb3yeMbIA B
MCXO4HOW npoBepke paboTocnocoBHOCTM (aTTecTauMsa NpoeKTa) CMCTEMbI XPaHeHUsl Bo4opoaa Ansl O4HOro 1
TOrO e NPUMEeHEeHWs B CUCTEME XpaHeHuWs Boaopoaa.

Jlio6oe nameHeHve annapatypbl TYC[, ero nono)XeHust yCTaHOBKWU W/MMWM BEHTUMALNOHHBIX NMMHUIA Tpe-
OyeT NnoBTOpPHOWM aTTECTALUN B COOTBETCTBUK C 5.2.2.4.

5.2.2.5.3 YacTtnuyHoe ocBoboxOeHWe CUCTEM OT MUCMbITaAHWUIA

Bce cucteMbl XxpaHeHusi cooTBETCTBYHOT TPebOBaHUAM K MPOU3BOAMTENBHOCTH, YKAa3aHHbIM B 5.2.2.1—
5.2.2.4. B atom pazgene npeAcTaBneHbl yNpoLeHHble CpeacTBa atTecTaunn npoekTa (MpoBepKn Npon3Boan-
TENBHOCTUM) A1 HOBbLIX CUCTEM XpaHeHWUs, KOTOpble aHanorMyHbl paHee NpOoBEepPEeHHbIM CUCTeMaM XpaHeHUs.
CucTtembl XpaHeHus, COOTBETCTBYIOLUNE NMEPEYMCIIEHHBIM HIDKE KPUTEPUAM, MOryT NPeTeHA0BaTh Ha JOPOX-
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HYH 3KCMnyaTauui ¢ MCNOMNb30BaHWEM NEPEYUCEHHbIX UCNbITAHWA B KAYECTBE anbTepHaTUBbl NOMHbLIM Tpe-
BboBaHuam 5.2.2.1—5.2.2 4.

CucTeMbl XpaHeHWs, OTBeYawllMe CrnedyrLluM KpPUTEPUSIM, MOTYT MpOnycTuTe 5.2.2.2 (McnbiTaHue
(NHeBMAaTU4YECKOE) HA OXMAAEMYIO 3KCIIyaTaluuio) U MOryT YAOBNETROPATh KBANUMUKALNOHHLIM TpeboBaHu-
SIM MPU UCNOMb30BaHWUK TOMNLKO 5.2.2.1—5.2.2 4.

a) M3meHeHue Tonbko AnWHbl BannoHa gns xpaHeHus meHee YeM Ha 50 % wnu ero guameTpa MeHee
4yem Ha 20 %, npu 3TOM TOMLMHA TaKKe M3MEHSETCS, NO KpanHel Mepe, NponopuUNOoHanbHO guaMeTpy.

CwncTeMbl XxpaHeHMs, OTBEYAOLLME CNeayoWwmM KpUTEPUSIM, MOTYT HE NPOXOAMTE UCNbiTaHue no 5.2.2.3
(McnbiTaHWe Ha OOMTOBEYHOCTE (TMOpPaBNUMYECKUE XapaKTEPUCTUKK)) U MOTYT YOOBMETBOPSITE MPOEKTHLIM Tpe-
BoBaHuAM Tonbko Mo 5.2.2.1,5.2.22mn 5.2.24.

6) M3ameHeHne TONbKO HEMETannM4Yeckoro Mmatepuana obnuuoskK u/unu ero obpaboTkn

CucTemMbl XpaHeHusl, OTBeYaloWwme CneaywmM KpuTepmusM, MOryT HE NPOXOAWTb WUCNbITaHus 5.2.2.2
(vcrblTaHMe (NHeBMAaTUYEcKoe) Ha oXugaemyto akcnnyatauuio) u 5.2.2.3 (ucnbiTaHne LOnroBevHocTH (ru-
LPaBNnYecKoe) XapakTepuUCTMK) U MOryT YAOBNETBOPATH KBaNWMUKaUWOHHLIM TpeboBaHMAM, WCNoMb3ys
TOonbKO 5.2.2.4.

B) MameHeHus Tonbko B koMnoHeHTax TC, He BkmwoueHHbix B CXKB, onpeneneHHble B 5.2, KoTopble
BNUSIOT HA pe3ynsTaThl UCMbITAHWA HA OTHECTOWMKOCTb W/MMKM ObiNy BKIHOYEHL! B NpeabiayLlyo atTecTaunto
npoeKkTa B COOTBETCTBMN C 5.2.2.4.

CncTeMbl XpaHeHusl, oTBeYaloWwme CnegywmM KpUTepusiM, MOryT HE NMPOXOAWTb MUcnbiTaHus 5.2.2.2
(MHeBMaTM4eckoe UcnbiTaHWe Npu oXXKMaaemMoin akcnnyataumm) n 5.2.2.3 (rugpasnuyeckoe UcrbliTaHue xapak-
TEPWUCTUK [OMTOBEYHOCTU) U MOTYT YOOBMNETBOPATE KBANUMWKALMOHHLIM TpeboBaHUSAM, UCMOMNb3Ys TOMbKO
52.24.

a) MameHeHuna Toneko TYC[ 6e3 COOTBETCTBYHLLEINO M3MEHEHUSA UX KONMUYECTBA UMW KOHUrypauum
YCTaHOBKM.

6) WameHeHne noboro metannuyeckoro maTepuana, UCnonb3yeMOoro B CUCTEME XPaHEHWA CKaToro Bo-
gopopa, TpebyeT NOBTOPHOW NPOBEPKMA KOHCTPYKLMK B COOTBETCTBMM € 5.2.2.1—5.2.2 4,

MameHeHne cucTembl, KOTOpOE COOTBETCTBYET TpeboBaHUAM anbTEPHATUBHOIO TECTUPOBAHUSA B COOT-
BETCTBUMW ¢ 5.2.2.4.2, He MOXeT UCMNONb30BAaTLCSA B KAYECTBE OCHOBLI ANA BTOPOro (NocrenyLlero) uaMmeHe-
HWA CUCTEMBI, YTODBLI COOTBETCTBOBATL ansTepHAaTUBHOMY TECTUPOBAHUIO B COOTBETCTBUN ¢ 5.2.2.4.2.

5.2.3 UcnbiTaHUA CUCTEMBI KOHTPOMNA KayecTBa NpoayKuuu

Obwwme TpeboBaHMA K CUCTEMAaM KOHTPOMS KavyecTBa NPOLyKUMN WU NPOBEPKMA NPOLECCOB NpUBeaeHbl B
4.3. MaroToBUTENM OOMKHBI 3a00KYMEHTUPOBaTL BbIDOP M AMana3oH napaMeTpoB NPOW3BOACTBEHHOMO KOH-
Tpons, paamep NapTum UNM cepur (eCriv OHWM UCMOMb3YHTCA), a TAKKE COOEepXaHWEe U 4acToTy MpoU3BOA-
CTBEHHbIX UCTMIbITAHWUIA U MHCMEKUWIA, UTOBBI yBeanTees, 4To BCe NPOW3BOACTBEHHLIE 8OUHULLI COOTBETCTRYHOT
TpeboBaHUAM KBaNMUKALMOHHBLIX UCNBITAHUA KOHCTPYKLMK No 5.2.2.

5.2.3.1 PerynsapHble NpoM3BOACTBEHHbIE UCMbITaHWs (Ha Ka)X g0l Npon3BeaeHHon eguHmLe)

ObopynoBaHue JOMKHO MPONTU NPOBEPKY Ha COOTBETCTBUE TPpeDOBaHMAM K XapakTepucTukam, npvee-
OEeHHbIM B 4.3, CO crneaylowuMm M3MeHeHUsIMA:

- OBbIYHbIE KOHTPOMBHLIE WUCMLITAHUA NMOA4 OaBMNEHWEM B COOTBETCTBUM C 4.3 crnefyeT NMpoBOAUTHL Ha
BbannoHax npu gaenenun go 1,50 x HPI (B cooTBetcTBMM ¢ B.1 Anga pykoBoAcCTBa UMM NPUMEHAEMBIX CTaH-
0ApTOB Ha KOMMOHEHTHI). [poBepky pasMepoB BO BPEMS KOHTPOINLHOMO MCNbITAHWA N0 AABNEHUEM LOMXKHbI
YCTaHOBUTL, YTO MPOU3BOACTBO CTATUCTUYECKN COOTBETCTBYET XapakTepucTukamM eauHUL, MCNonb3yeMblX Npu
npoBepke pabounx xapakTepucTuk (aTTecTaL M KOHCTPYKLMK).

[na Bcex TpyboONpoBOAOB 1 3aTBOPOB (Hanpumep, 3anopHbix kKnanaHoe, TYCL n obpaTHbIX KNanaHoB)
Heobxo4VMO NMPOBOAUTL NMAHOBLIE UCTBITAHWUS KOHTPONSA Ka4ecTBa NPoayKLUUN:

a) perynapHble UCMBITAHUS HA TEPMETUYHOCTL Y3MOB BLICOKOTO AABMEHWUS OOIMKHbLI MPOBOAUTBCHA B YC-
TNOBUSIX, YKa3aHHbLIX U3rotoButenem (cm. b.2 u B.7);

6) COOTBETCTBYIOLME UCMbLITAHUA ANSA NPOWM3BOACTBEHHOIO KOHTPOSS Ka4ecTBa NpoayKkuun (CMm. cnegy-
oL Me NpKYMepbl MPOBEPOK M UCMbITAHUIA AN8 NPOM3BOOMTENEN M YCTAHOBLLMKOB COCYA0B XpaHeHus):

1) Ans metannMyeckux BannoHOB W NeWHepoB: UCMbITAHUS Ha TBEPOOCTb MOCIe OKOHYaTerbHOW Tep-
M006paboTkM Ans NoATBEPXKAEHWUS TOFO, YTO TBEPAOCTL HAXOAUTCA B PACYETHOM AMana3oHe;

2) npoBepka CBapHLIX NEMHEPORB M3 HEPXKABEIOLLEN CTanu u NelHepoB U3 antMWHUERBOTO CMNNaga;

3) npoBepka NpegycMOTPEHHOW NPOEKTOM OTAEeNKW NOBEPXHOCTK, BKMKOYas crubbl Ha ropnoBUHAX UMK
TOpLEBbLIX BLICTYMNax U NpoemMax;
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4) HepaspylLaLWMi KOHTPONL ANs NPOBEPKM TOro, YTO pasMepsl AedeKkToB 6anyioHa MeHbLIe TaKoBbIX
B NMPOEKTHbIX cneundpukauusx. MeTog HepaspyLatolero KOHTponsa gomkeH 6biTb cnocobeH oBHapyxuBaTh
MakcuMarnsHO JOMYyCTUMbIN pasmep aedekTa.

MpumedyaHne — KoMmnoHeHThl, obecnednBaiolme oyHKUUK 3aKpbITUSA, TaKUe Kak 3anopHblid KnanaH 6annoHa,
obpaTHei knanaH, TYCL » BEHTUMALMOHHBIA KaHan, AOMKHbI COOTBETCTBOBATL TpeboBaHMAM NPOW3BOACTBEHHOIO KOH-
Tpons kadecTsa (cm. npunoxexuve ).

5.2.3.2 Mepuognyeckne npomaBoacTBEHHbIE UCMbITAHWA

Mopaaok NnepuoguYecknx UCnbiTaHWA AonmXKeH BbiTh pa3paboTaH B COOTBETCTBUM C MPOTOKONOM KOHTPO-
ns KayecTea npoussoguTens un 4.3.

[lna koHTponsa kavyecTBa NPOM3BOACTBA U3rOTOBMTENEM YCTAaHABMMBAETCH U JOKYMEHTUPYETCH YacToTa
nepuoanYecknx ucneltTaHuin 6annoHoB. HavansHas (no ymonyaHuw) yactota otbopa npob He gormkHa npe-
BbllwaTbh 200 eguHUL (NNHOC egMHULbI paspyLUatoLero KOHTpons) WM O4HON NMPOM3BOLACTBEHHOW CMEHbI, B
3aBMCUMMOCTM OT TOro, Yto Bonblie. Ecnu Bce nepruoguyeckne UCbITaHUA BbINOMHAKT NATh pa3 noapan, To
yacToTa NepuoaMYEeCKUX UCMbITaHWA MO YMONYaHWK MOXeT ObiTh yBenvyeHa o 2000 eguHWL WM ecsaTtu
NpPoOM3BOACTBEHHbLIX CMeH. [Nepuognyeckme ncnoiTaHna 6annoHoOB BKMOYALOT:

- WCMbITaHWe Ha pa3pblBHOE AaBreHne Ans noaTBepXAeHust TOro, YTo paspbiBHOE AaBneHwe Gonblie,
yem BPmm, roe BPmm YCTaHOBMNEHO B nepeducneHun ©) 5.2.2.1.1, a cpenHee m3 nocnegHux 10 ncnbiTaHui
AOIMKHO 6bITh Gonbue, yem 90 % BP pq;

- vcnbiTaHue ymknom gasnedusa go 1,25 x HPI npun Temnepartype okpyxatwLein cpebl B COOTBETCTBUN
C npouefypon ucneltTaHua B b.4 aAns nogreepxaeHusa oTCYTCTBMSA YTEYeK U pa3pbiBOB B TEYEHWE LWKIOB UC-
NbiTaHUin Np, MUHUManbHOE KOMWYECTBO LMKMOB UCMbITAHWA Ha [ONTOBEYHOCTL, KAk YCTAHOBMIEHO B 5.2.2.
3aTem Ha TOM e cocyae NpPOBOOUTCS KOHTPOMbHOE UcnbiTaHue nog agaeneHuem o 1,80 x HP[ B TevyeHuWe He
MeHee 4 MWH, YTOBbl YCTAHOBWTL AOMNOMHUTENbLHYK YCTOMYMBOCTL K paspbiBY Nog OeACTBUEM CTaTMYeCcKoro
OaBneHus;

- UCMbITaHWsi Matepuanos, UCNOMb3yeMbiXx B 0Opasuax napTuv, KOTOpble AOMKHbI NoKasaTb COOTBET-
CTBUE NPOEKTHbIM TpeboBaHMaM. HanpumMep, cMm. npunoxeHus A n .

Ecnwn cocyn He cooTBeTcTBYeT TpeboBaHWAM, ONpefdeneHHbIM Bhille, TO criegyeT onpefenuTb U Nofa-
TBEPOUTbL UCTOYHUK AedekTa, a 3aTeM BCH NOO03PUTENBHYK NPOAYKUUI0 CreayeT OTKMOHUTL Kak Henpuroa-
Hyr Ons ucnonb3oBaHua B TC. OcTaTok napTuuM, KOTopas CHUTAeTCA NpUeMnemon, JomkeH BbiTb NOBTOPHO
oToOpaH M ucnbiTaH B cooTBeTcTBUKM ¢ 5.2.3.2. Kpome Toro, nocne vcnpaeneHns Npou3BoACTBEHHOMO Npo-
Lecca nHTepsan BblIOOpkM Heobxogumo cbpackiBaTb 4O 3HAYEHUA NO YMOMYaHWIo, OnpedeneHHoro Bolille, 1
yBENMYMBaTL TOMLKO B TOM CriyYyae, ecni BbIMOIMHATCA YCN0BUS, onpedeneHHbie Bhille.

5.2.4 TpeGoBaHWUA K MHTErpauMu B TPAHCNOPTHLIE CpencTBa

5.2.4.1 3TUKETKN

BannoHbl gonXHbl BbITe MapKkMpoOBaHbl YETKUMW M M3HOCOCTOMKMMK 3TUKETKAMM, NOCTOSIHHO NpUKpe-
NMeHHBIMKW K HUM, U COOTBETCTBOBaTb HOPMaTUBHLIM TPeboBaHUAM. JTUKETKM OOMKHbI BKMOYaTb NPOU3BO-
auTens, 4aTy U3roTOBMNEHWs, CepPUHLIA HOMep, Tun Tonnuea, HPO, gaTy BbiBOA4a M3 3KCnnyaTaunn, «knacc
daenenus» (Hanpumep, H35 nnn H70) n Tun 6annona (Hanpumep, TMn 1).

Ha atnketke CXKB gomkHo BbiTh yKa3aHo, YTO CUCTEMa XpPaHEeEHUA He MOXeT ObiTb NepeHeceHa Ha opy-
roe TC.

Ecnwu BogopogHas cucTeMa BbICOKOro JaBNeHUsa MMeeT LBETOBYH MapKUpPOBKY, CUCTEMY CriefyeT okpa-
LWWBATb B KpaCHbIW LIBET.

KomnoHeHTbl cucTeMbl XpaHeHusa (Hanpumep, obpaTHbIA KnanaH, 3anopHbi knanad, TYCL) QomkHb
MMETbL YETKYHO MOCTOSIHHYH) MapKWpPOBKY B cOOTBETCTBUM C 4.4.1. Kak MUHUMYM, fomKeH ObiTh YKasaH «knacc
gaeneHusi» (Hanpumep, H35 nnn H70).

5.2.4.2 YcTaHOBKa U MOHTaX

O6wme TpeboBaHNA K YCTAHOBKE W MOHTaXYy NpuBeaeHbl B 4.4.2.

WHTerpaumo cucteM xpaHeHus cxkartoro eogopoga B TC HeobxoguMMo NpoekTMpoBaTh TakMm obpasom,
4YTOObl COXpaHATb YCTOWYMBOCTL K BO3AENCTBUIO OTHS, KOTOPbIA MOXET NPUBECTU K HApYLLUEHWIO LLeNOCTHOCTM
CTPYKTYP MNW BbI3BaTb M30bITOYHOE JaBneHwWe u3-3a Harpeea xpaHsawuxcsa rasoB. TYC[ gomkHo GbITe pac-
NONOXEHO Tak, YTOObl BbISIBUTE BO3ropaHne M akTUBMPOBaTLCH A0 B3pbiBa.

WMarotoBuTtene TC gomkeH nccrnegoBaTk NOTEHUMAaNbHbIE MCTOMHUKA NMOKarnbHbIX NOXaPOB M UCKITHYNTD
BO3MOXHOCTb PE3KOI0 TEPMWUYECKOTO BO3AENCTBMS Ha CUCTEMY XpaHeHusa Be3 Tepmuyeckon aktuauun TYCL,
4YTODbI rapaHTUpOBaTh, YTO CUCTEMA XPaHEHUS He B3OPBETCS OT NOoKanM30BaHHbLIX UCTOUYHUKOB OrHs. [Jonon-
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HUTENbHbIE YKa3zaHua NpuUBeAeHbl B NpunoxeHun E. M3roToBuTenb JOMKeH 3a00KyMEHTMPOBAaTh MPOEKTHbIE
pelleHnss B OTHOLLEHWW BO3AEWCTBUSA NMOKANM30BaHHbIX NOXapoB.

5.2.4.3 Cuctemsbl cbpoca

BeHTunauumoHHele nuHun TYC[I cnefyeT npoekTupoBaTh TakMm obpa3om, 4YTobbl obecneyneate agek-
BaTHY0 BEHTUMALMIO ra3a 1 npeoTBpallaTts nonajaHne NOCTOPOHHUX YacTML UM HAKOMMeHWe Braru B BeH-
TUMSLMOHHBLIX NMHUAX. TpyGonpoBoa AomkeH ObiTe U3rOTOBMEH U3 MaTepuanos, YCTOMHMBLIX K BO3AEWCTBUIO
orHsi. JononHuTenbHble yKkasaHus cMm. B npunoxeHun E n B TOCT P 70679. MarotoeuTens TC A0MKEH CBECTM
K MUHMMYMY BO3MOXHOCTb NepexnMa BeHTUNSLUWOHHLIX MMHui TYC[ npy BO3LEWCTBMW OTHA UK aBapum.

5.2.4.4 3anpaBka 1 CNUB TONMNuea

TpeboBaHua K eMKOCTW ANs TONMMBHOWM cUcTeMbl Ha cxkatom Bogopone TC npusedeHsl B [1]. B CXKB
OOIKeH UCMOoNb30BaTbCA 0BpaTHEIA KnanaH unu gpyroe yCTPOMCTBO Ha MyTW HaMOMHEHWs ANSA NpedoTBpa-
LeHnsi obpaTHOrO MOTOKa M HeXenaTenbHoro Bbibpoca Bogopoda B Crny4vae BbIXO4a M3 CTPOs YCTpoOWCTBa
npepoTBpalleHns obpaTHOro NOToKa BHYTpW cocyaa.

WarotoButento TC Heobxoaumo npenoctaBuThb Mpouedypbl crnvea Tonnvea M3 TC B COOTBETCTBMM C
FOCT P 70679. ins cnuea Tonnuea obki4HO TpebyeTcsa cbpoc AaBneHns B GOPTOBOM TOMNMUBHOM XpaHUIM-
e u/unu TONMUWBHON CUCTEME OO0 PEKOMEHOYEMOro YPOBHA € Mocnenykllei NpoayBKOW MHEPTHLIM ra3omMm,
KOTOpLIA YMEHbLLIAET coAepXaHnue BoAOpoaa B cucteme A0 BezonacHoro ypoeHs. Ecriv Bo3aMoxeH oTKas aB-
TOMaTMYECKOro OTKIMIOYEHUS, Kak onucaHo B 5.2.1.2, npouenypbl AOMKHbLI pacno3HaBaTb 3TOT BMA OTKas3a u
obecne4nBaTh BO3MOXHOCTE CMMBa TONMNMBA U PEMOHTA cUcTeMbl. BogopoaHble TONNMBHbIE CUCTEMBI Clegy-
eT JOMKHBIM 06pa3oM npoayBaTb MHEPTHLIM rasom nepen nepeoHavYanbHOW 3anpaBKoi BOLOPOAOM, YTOObI
npefoTepaTUTh 0Bpa3oBaHWe rOpHYNX CMECE BHYTPU CUCTEMBI.

5.2.4.5 TexHn4eckoe obCnyKnMBaHWE U PEMOHT aBTOMOBMNSA

ObcnyxuBaHue U peMOHT He0BX0ANMO BLINMONHATE B COOTBETCTBUM C pEKOMEHAALMUAMUN MPOU3BOAUTENS
N TOMbKO OBYYEHHBIMW TEXHWYECKUMM CrieunanMcTaMu, ynonHOMOYeHHbIMK npouseoguTteneMm TC, npomsBo-
OUTENemM CUCTEMbl XPaHEHUS, UMW UMELWMK cepTudukaT obyderHns. Hin oguH GannoH co cnegamu yaoapa
UMK Opyroro noBpexaeHus He AoMmKeH ObiTe BO3BpALLEH B SKCNnyaTauuio.

5.2.4.6 OrpaHu4eHnsa cpoka cryxobl

KeanudukaunoHHsle ucneitaHns CXKB cooTBeTcTBYOT 25-neTHeMY CPOKY cnyx0bl aBTomMobuns. Tpe-
BoBaHWS K MOBTOPHOWM aTTecTalMn He YCTAHOBMNEHLI, B CBA3M C YEM NepeycTaHOBKA CUCTEMbI XpaHeHus (1Unu
KOHTelHepoBO30B) Mexay TC He ponyckaeTcs.

5.2.4.7 lMoBTopHasa aTTectauus Ans obBCNy)KMBaHWSA MOCRe MOTEeHUWMarbHO OMacHOro COOLITUSA WK
aBapuu

TpeboraHus k npogomkeHuto akcnnyaTtayun TC nocne aBapuun He YCTaHOBIEHDI.

CucTtembl xpaHeHuUs cxartoro Bogopoaa B TC, koTopble BNy BOBNEYEHLI B NOXAap, aBapuio, 3aTonneHue
WUnu gpyrve cobbiTus, NpUBEALLME K NOBPEXAEHUIO, AOMKHbI BbITh NPOBEPEHb] HA NPUTOAHOCTL K AanbHeNLWeNR
aKkcnnyaTtauuu.

Cocygbl xpaHeHMs HeoDXOAMMO BbIBOOWTbL M3 3KCAyatauuu, YyTUIM3nMpoBaThk WM BO3BpaLlaTb NPouUs-
BOOMTEMIO ON1S OLeHKW, ecriv O4eBUAHbI Kakne-nmbo HenpvemneMble noBpexaeHns. KOMMoHeHTbl 1 geTanu
(kpome cocyna) cnefyeT 3aMeHsTb UMM PEMOHTUPOBATL B COOTBETCTBUM C MHCTPYKUUSAAMKU npou3dsoantens TC.

Cocynbl, He nogBeprwivecs NoBpexaAeHUsIM, MOryT BbiTb BO3BpaLLEHbI B 3KCNnyaTauuto B ToMm xe TC, Ho
He MoryT BbITe NepemelleHsl B gpyroe TC aAna NnpogomKeHus aKcnnyaraumu.
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MpunoxeHune A
(obsAzaTensHoe)

PYKOBO,EICTBO no COBMeCTMMOCTHU MaTepuanoB gnAa pGSOTbI C BoOgopoaomMm,
BKNO4Yada CUCTEMBI XpaHEHUA CXKaATOro Boagopoana

KOMMNOHEHTHI, KOHTakKTupytowmne ¢ rasooGpasHuM BOOOPOOOM UNKM BOOOpOOOCOAeKALWMMK CpedaMiK, a TakKke ge-
Tanwn, Ucnonb3yemblie AnAa X yNroTHEHWA UM COEONHEHWNA, OOIKHbI ObITb 4OCTATOYMHO CTONKMMUW K XNUMUYECKOMY U ¢)M3I/I-
YECKOMY BO30ENCTBUIO cpen, B KOTOPbIX OHW pa60Tar0T.

A.1 Bo3gencTBMe Bogopoaa Ha Matepuansi

MaTepuansl, nogBepratwLmecs BO34encTBMO Bogopoaa B paboyeli cpege, MOryT NPOsiBNSTL NOBLILLIEHHYH BOCTPU-
WMYUBOCTb K YXyOLEHWI0 CBOMCTB, Ha3biBAaEMbIMU «BOOOPOAHBLIM OXPYNMYMBAHUEM» U «BOOOPOLHOM KOPPO3MEn».

BopgopoaHoe oxpynyvMBaHWe Onpenenserca Kak Npouecc, NPUBOAALLMA K CHUXEHWUIO MacTUYHOCTM MeTarnna 13-3a
pacTBopeHus 1 auddyaun B HEro aToMapHOro BoAopoaa. 3TW Mpoueccel 0bpaTumMbl M OTNMYAKTCA OT BOAOPOAHOW Kop-
po3uu, SBMALLENca HeoBpaTUMBIM NPOLIECCOM.

BogopopHoe oxpynynBaHne M KOPPO3us MOMyT BO3HWKaTb B Cpedax C BbICOKMM AaBIEHMEM W BBICOKOW TEMMepary-
poW, BO BpemMA TepMuy4eckon 06paboTku npu NoBbILLEHHLIX TEMNEpaTypax, BO BPEMS ranbBaHWHECKOro NoKpeIiTUS, B MPO-
Lecce aKkcnnyaTaunmn nNpu KOHTaKTe C TEXHUYECKMMM XUOKOCTAMK, U3-32 KOPPO3MOHHBLIX PEaKLMiA UMW KaTOOHOW 3alluTbl.
3TV ABMEHUs MOTyT BO34EWCTBOBATb HA METarbl HE3aBUCUMO OT WX KPUCTarM4ecKoW CTPYKTYpbl UMK TemnepaTtypbl.
PesynbTaT Takux BO3OENCTBUIA MOXKET MPOSABMNATLCA B pas3nuUyHbIX (hopMax, TakMx Kak B3gyTue, MosBneHne TPeLUH, ob-
pasoBaHve rMapuaoB METANIOB U CHWXKEHWE NNacTUYHOCTA.

BopopopHoe oxpynyvBaHvue noapasnenstoT Ha Aea Tuna. [NepBbii, Ha3biBAEMBIN BHYTPEHHUM BO4OPOOHEIM OXpYr-
YUBAHWEM, MPOMCXOOMT, KOrda aToMapHbii Bogopod auddyHAMpPYET B MeTanNM 1 nepeHackIaeT CTpyKTypy MeTanna. Nog
OEWCTBMEM MPUNOXKEHHOTO AABIMEHWUSA PACTBOPEHHLIN B MeTanmne BOAOPOL CHWKAET CONPOTUBNEHME Ha pasnoM. BTopow
TUM, HA3bIBaEMbIiA BHELLHUM BOOOPOOHEIM OXpYNYMBaHWEM, BO3HUKAET B pe3ynstaTte OAHOBPEMEHHOrO BO3AEWCTBUS BO-
Jopoda U NpunoXxeHHoW Harpyaku. B atom cnyyae atomapHbli Bogoposd AuddyHAVPYEeT B NPUNOBEPXHOCTHLIN 00beM
MEeTannos 1 cnocobCcTBYET pacnpoCTPaHEHWIO NOBEPXHOCTHBIX AedeKToB. B Kaxaom cnyyae BOLOPOAHOE OXpynynBaHve
YyacTu4HOo 0bycnosneHo g dy3anoHHeIMK Npoueccamu. [py BHYTPEHHEM BOOOPOAHOM OXPYNHYMBaHWMM KOHLEHTPaLWS BO-
Jopona B METane co BpEMEHEM MOXET yBenuMuMBaThes. [1py BHELUHEM BOOOPOAHOM OXPYNYMBaHUW pacnpocTpaHeHve
MOBEPXHOCTHLIX Oe(DEKTOB 3aBUCHT OT BPEMEHM, U CKOPOCTb POCTa JOKPUTUHECKUX TPELLUH MOXET ONpedensaTbLCs CBOW-
cTBamu guddoyamm Bogopoaa.

AtomapHbIA Bogopoa, AudyHOMPYIOWWA B METAnI, B3aMMOOAEWCTBYET C BHYTPEHHUMU AedhekTamn 1 NonsiMyu Ha-
NPSKEHUI B METANNE, YTO YBENMWUYMBAET CKIMOHHOCTb K PACMPOCTPaHEHUIO TPELLMH U yXyaALaeT Takue CBOWCTBA, Kak nna-
CTU4HOCTb (4acTo Bonee 4yem Ha 50 %) 1 BA3KkoCTb. CyLLECTBYIOT paznuyHble (akTopbl, KaK BHELUHWE, TaK U BHYTPEHHUE,
KOTOpble cnocobCTBYIOT pa3spyLUeHW0 METanMoB nog AelcTBMeM Bogopoda. XMMWYECKUMIA COCTaB Martepuana ABnseTcs
BaHBIM (PaKTOPOM, MOCKOMbLKY 3MEMEHTLI-NMPUMECH, KOHLIEHTPaLUA KOTOPEIX MOXET BapbMpOBaTLCA B 3aBUCUMMOCTM OT
meTonoB 0bpaboTkm MaTepuana, MoryT BAMATL HA CTOMKOCTb METanna K paspyLlieHuo nog AerWcTBMEM BoAOpoda. Jne-
MEHTLI-NpUMecK, Hanpumep, doccop 1 cepa B heppUTHLIX CTanax, MOryT KOHLEHTPUPOBATLCA Ha rpaHvLax 3epeH u
cnocobcTBOBaTL Pa3feneHnio aTUX rpaHuny Noa Bo3gencTemMem Bogopoga. [py obpaboTke MeTannoB MOXHO YBEMWYUTE
WX AMana3oH NPOYHOCTY, HO COMPOTUBMNEHUE pa3pyLUEHUIO Mo, AeNCTBMEM BOLOPOAa 0ObIYHO CHIBKAETCH N0 MEPE YBENU-
YeHust NPOYHOCTM cnnaea. Bogopon MOXeT HeaHauuTernbHo, oT 5 % o 10%, BNuaTe Ha Npeaen Teky4yecTu.

BHelwHWe takTopbl, BAMAKLLME HA BOLOPOLHOE pa3pylUeHWe, BKIYAKT TeEMNeEpaTypy, AaBneHue Booopoaa, Xu-
MUYECKYIO cpedy 1 ckopocTb aedopmanun. CKNOHHOCTL K pa3pyLUeHuio Nnof AeWcTBMEM BOOOPOOA pacTeT no Mepe yBe-
nU4eHUA AaeneHusi Bogopoaa. BnvaHve Temnepatypbl HE HOCWUT Takoro CUCTEMHOMO xapaktepa. HekoTopble meTtannkl,
HanpuMmep, ayCTEHUTHLIE HEPXKABEKLUWNE CTanNW, AEMOHCTPUPYHOT NOKanbHbIA MakCUMyM CKITOHHOCTM K pa3pyLUeHuio nog,
OelCTBMEM BOOOPOAA B 3aBUCUMOCTW OT TEMNEepaTyphbl.

[a3bl, cMellaHHble ¢ ra3o0bpa3HbIM BOAOPOAOM, TAKKe MOTYT BNUATL Ha paspyLUeHUe ¢ NOMOLLLI Bogopona. Bna-
ra, Hanpumep, MOXeT ObITe BpeQHOW AN anoMUHWEBLIX CMMABOB, MOCKOMbKY BMAXHOE OKWCMEeHWe MpUMBOAWT K obpa-
30BaHVKO razoobpazHoro Bogopoaa, B TO BpeEMS Kak B HEKOTOPbLIX CTandx, HanpoTWB, Briara ynydllaeT COMpoTUBMAEHUE
paspyLleH o nog gecTBMeM Bogopoda 3a cHeT 0bpasoBaHva NOBEPXHOCTHBIX MIEHOK, KOTOPbLIE CIYy»aT KNHETUYECKMMMU
Gapbepamu ona auddysun Bogopoga B metann. Metannsl MeHee NoaBepPXeHb! paspyLUEeHUIo Nod AeNCTBMEM Bogopoaa
NpW BLICOKMX CKOPOCTAX AedopMaLyi.

BonopoaHas koppo3us

Mpn TemnepaTtypax Bbile 473 °C MHOMMEe HU3KOMNErMpoBaHHbIE KOHCTPYKLUMOHHbBIE CTanW NoABepralTcs Boaopod-
HOI KOpPO3MK. 3TO HeOBpaTMMOE paspylLeHne MUKPOCTPYKTYPLI CTarnu, Bbi3biBAeMOe XMMWUYECKON peakumen Mexay aund-
yHOMPYIOLWMM BOSOPOAOM W KapbuaHOKM COCTABNALWEN CTanu, NpUBoasLLei K 06pasoBaHuMio Nop, CoaepXallux MeTaH.
Kpome Toro, Bogopod MOXeT o6paTMo pearMpoBaTb ¢ HEKOTOPLIMW MEeTannamu, TakuMK Kak TUTaH UMW UMPKOHWKA, C
obpasoBaHMeEM COOTBETCTBYHLWMUX MMOPMAOB METANOB, YBENUYMBAIOLMX CBOUM MPUCYTCTBMEM B CTPYKTYPE XPYMKOCTb
marepuiana.
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O6LwKe pekoMeHAaUnK No CHUKEHWUIO PUCKA BOQOPOAHOMD OXpYNYMBaHWUA W BOAOPOAHON KOPPO3Un:

- npu Bbibope MaTepManoB HeoBXoAMMO PYKOBOACTBOBATLCA AaHHBIMKU 00 MX CKITOHHOCTW K BOAOPOLHOMY OXpYm-
yuBaHuo, 0bpallan BHUMaHWe Ha UX XUMUYECKUIA COCTAR (HanpuMmep, UCnonbk3oBaTe KapbuaHele ctabunusatopbl Unu
CHWXaTk cogepaHue npumMmecei, Takux kak dhoctop 1 cepa), MUKPOCTPYKTYpY (HanpuMmep, UCNonbs30BaHWe ayCTeHUTHBIX
HepXaBerLwnx cTanen) n MexaHu4eckne CBOMCTBA (Hanpumep, orpaHnyeHne TBepAoCTY U MUHUMMW3ALIMS OCTATOYHBIX Ha-
npsxeHnn). MHopmaums o matepvanax u MeTogax ux ucneliTaHni npueeaeHa B A.2 n A.3;

- HeoBXo4MMO CBECTM K MMHUMYMY YPOBEHb BO3LAEACTBMIA, NPMBOASLLMX K YCTanoCTW MaTtepranos;

- MPWU HaHEeCeHWUM NOKPLITUIA Ha AeTany HeoBxoauMo cneavTh 3a NNOWaabo NOBEPXHOCTU aHoA/KaToa U Npon3Bo-
OWUTENBHOCTBIO, TEM caMbiM oBecneynBas JOMKHOE yNpaBneHue NNoTHOCTLI0 ToKa. Beicokasd NNoTHOCTL TOKa yBenuyuBea-
€T HaKkonneHue BOQOPOAA;

- HeoBxogvMa O4MCTKa MeTansoB B HEKaTOAHbIX LENOYHbLIX PacTBOPax U B pacTBOpax MHIMBUPOBaHHbLIX KACHOT;

- CrefyeT Ucnonb3oBaTh abpasuBHble YACTALWME CpeacTBa Ans Matepuanos ¢ Teepaocteto 40 HRC vnu Boile;

- Npn HeoBXxoaAWMOCTK CreayeT UCMoNb30BaTh KOHTPOMbHLIE NPOBEPKK Npolecca Bo u3bexaHne BOOOPOAHOMO OX-
pynuMBaHua BO BpEMS NPOU3BOACTEA.

MpousBoauTEnsaM TaKkKe pekoMeHaYyeTCsa NPOBOAUTE KBanUUKALMOHHLIE UCTLITAHWSA MaTepuanoB B BOAOPOLHOM
cpeqe, MAeHTUYHOI NpeanonaraemMoit nNpu akcnnyatauuu. MNpu NpoeKTUPOBaHWKM CneayeT YYUThIBaTb BO3MOXKHOE CHIBKE-
HWEe Npeaena TeKy4ecTu U BA3KOCTH.

ﬂonumepbi, nacTomMmepbl U gpyrve HeMeTannn4iyeckue Mmartepuarnbl

BOMLLWMHCTBO MOMMMEPOB MOXHO CHATATL MOAXOAALWMMK ANA paboThl ¢ ra3zoobpasHbiM BOAOPOAOM, OOHAKO Crie-
OYEeT y4UTbIBaTb, YTO BOAOPOA ANMMYHONPYET Yepes 3T MaTepuarns! ropasfao nerde, Yem vyepes MeTtannel. Monutetpa-
hTOP3TUNEH U NONMXNOPTPUGTOPATUNEH, KaK NPaBWUmo, NoaxodaT Ana paboTel ¢ BogopogoMm. MNpurogHoCcTs ApyTUxX MaTe-
pyanoB NOANEXMUT NPOBEPKE.

0630p KBanupMKaLUOHHBLIX UCNLITAHWUA MaTepuanos
Tabnuua A.1—NepeyeHb TpeboRaHWIA K KBANMOUKALMOHHBIM UCTIBITAHUAM MaTepuanos

OGLLI,VIE ncnbiTaHKUA Marepuanos And COCyaoB BbICOKOro AaBneHuA

n.1 MnacTmacchl

n.z Cwmonbl

0.3 HapyHble NoKpbITUS

0.4 MeTannbi

McneiTaHna Ha COBMECTUMOCTE METANMOB C BOoOgopoaom

A21 [ononHuTenebHble CBEAEHWUS K TOMMMBHBLIM CUCTEMAM HU3KOTO AaBMeHnA

A.2.2 | 3aTBOpbI CUCTEMbI XPAHEHWSA BLICOKOIO AaBreHuns

A.2.3 | 3awuTtHble 0bono4vk 6annNoHOB BLICOKOIO AaBNeHus

A3 McnelTaHnsa Ha COBMECTUMOCTL C BOOOPOOOM BbICOKOIO AaBneHUA KOHCTPYKTUBHO-A40NMYCTUMbIX MatepranoB

A4 WcnelTaHnsa Ha COBMECTUMOCTL C BOOOPOOOM C y4eTOM ocobeHHocTen KOHCTPYKUWK BannoHoB BLICOKOro AaB-
neHna

ConpoTuBneHWe pa3spbiBy HANPSXEHUS

.1 TpeboBaHuA K CONPOTUBIEHNUIO Ha pa3pbiB

.2 McnbiTaHns Ha conpoTUMBMNEHME HA Pa3pLIB

A.2 CoBMecTMMOCTL € Bogopogom (Tpe6oBaHUA N0 CTOMKOCTU K OXPYNYMBAHMIO) CUCTEM XPaHEHUA
KOMMPUMUPOBAHHOIro BOAOPOAa U TONMWBHLIX CUCTEM HA KOMNPMMUPOBaHHOM BoAopoae

A.2.1 lononH1UTeNbHbIe CBeAEHUA K BOOOPOAHLIM TOMMWMBHLIM CUCTEMaM HMU3KOro gaBneHus

Bce TpybonpoBoabl U Apyrie YCTPOWCTBA TOMMMBHBLIX CUCTEM, HE BKIIOYEHHLIE B CMCTEMY XPaAHEHWUA CXATOro ra-
3006pa3sHoro BoAopoaa, A0MKHLl YAOBNETBOPSATL NPUMEHAEMbIM TpeboBaHWMAM, YCTAaHOBNEHHBLIM ANs OAHHOW CUCTEMBI.

A.2.2 3aTBOpbI CUCTEM XpaHeHWUA cxaToro razoobpasHoro Bogopoaa Bbicokoro gasneHus (CXKB)

Bce KpUTUYECKW BaXHble 3anopHblE KOMMOHEHTLI, TakMe Kak 3anopHbelid knanad, TYCL n obpaTHelil KnanaH, uc-
NMonb3yLWKWecs B CUCTEME XPaHEHMA BbICOKOTO AaBneHus (CM. 5.2, pUCYHOK 2), OOMmKHbI YOOBNETBOPATL TpeboBaHMAM,
npeabABenseMbIM aTTecTaluein KOHCTPYKLMUHN.
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MeTannuyeckue crnasbl, NpuMeHseMble B anemeHTax CXKB, KOHTakTUMpywLMX C BOOOPOAOM (KpOME CBapHbIX
LWIBOB), AOMKHbI cooTBETCTBOBaThL TpeboaHusam A.3 nubo npumeHsaTbCA © COBNIOOAEHMEM YCMOBUIA, NEPEYUCTIEHHbLIX B
Tabnuue A.2. CBapo4Hble MaTepuansl COOTBETCTBYIOT TpeboraHuaM A.3.4.

A.2.3 3aWnTHbIe 060MoYKM 6ANNOHOB BbICOKOro AaBneHus

3awuTHasa obonoyka AomkHa BbiTe CNOCOBGHON BblAEpPXUBATL LUMKNbLI AaeneHns Ny oT meHee 2 Mla go 125 % HP[
¢ razoobpasHbim Bogopoaom (Np yetaHoBneHo B 5.2.2).

MeTannuyeckue cnnaebl B 3alUMTHOW 0DOMOYKe, HAXOOALWMECH B KOHTAKTE C BOAOPOAOM (KpOME CBapHbIX LUBOB)
COOTBETCTBYIOT TpeboBaHuaM A.3, nMbo npuMmeHstoTcs ¢ cobniogeHnemM yCcrnoeum, nepevncneHHsix B Tabnuue A.2. Cea-
pOYHbIE MaTepuansl JOMKHBI COOTBETCTBOBATh TpeboBaHnam A.3.4.

3awmTHas obonoyka GannoHa formkHa oTeeYaTh TpeboBaHWAM K COBMECTMMOCTW C BOAOPOAOM B COOTBETCTBUU C
npouenypammn UCneITaHWin, NpueegeHHbIMKU B A.4.

MpumeyaHue — PekoMmeHdauuu no matepuanam, npMeegeHHsIM B Tabnuue A.2, 0CHOBaHBI Ha UCMONb30BaHWUK
B BannoHax co CKaTbiM BOOOPOAOM BbICOKOrO Aa@BMeHWs. YUuTbiBas COBMECTUMOCTb 3TUX MarepuanoB ¢ BOAOPOLOM,
apyrue koMmnoHeHTel CXKB (Mnu komnoHeHThl, paboTalolwme Ha BOOOpOAEe MoA BbICOKUM A@BNEHWEM) Takoke MOryT uc-
nonb30BaTk pekoMeH4aunn No matepuanam B Tabnuue A2.

Tabnuuya A2 — OueHka COBMECTMMOCTW C BOAOPOACM B 3aBMCMMOCTH OT YCMNOBWIA MCNONb30BaHuA

CocTae matepuana

Martepuan HPO 1 ero obpaBorka Ycnoeust npumeHexnn B npegenax 1,5 x HPQ
Crans 1).2) <70 MMa Het orpaHuyeHui, kpome OTCcyTCTBME 3HAYUTENBHOTO YXYALEeHWA
S 31603, S 31608 npumedaHms K A.2.3 XapaKTepucTMK Npu  OONroBpemMeHHoM
DIN 1.4401 aKkcnnyatauuu ¢ Bogopoaom 4)
DIN 1.4404
DIN 1.4435

UNS S31600/AISI 316
UNS S31603/AISI 316L

Cranb 1) 2) <70 MMNa AyCTeHWTHas HepXaBelo- OTCyTCTBME 3HAYMTENBHOTO YXYALIEeHWA

SUS 304 Wwad cTanb C YNPOYHAKLWEW | XapakTepucTMK nNpWu  OONroBPEMEHHON
5 4)

SUS 316 TepmoobpaboTkomn aKcnnyaraumu ¢ BogopoaoM

SUS 316L

Cranb 1) 2) <70 MMa 213 % Ni3) OTcyTCTBME CyLIECTBEHHON Aerpagauuu

S31603, S31608 <0,25%N3) npu paboTe ¢ Bogopoaom

DIN 1.4401 npumedaHue 2

DIN 1.4404

DIN 1.4435

UNS S31600/AIS] 316
UNS S31603/AISI 316L

Cranb 12 =70 MMa HeT orpaHuyeHun, OTcyTCcTBME CYLLECTBEHHOW Aerpagauumn
DIN 1.4433 Kpome npumedaHna Kk A.2.3 | npu paboTe ¢ Bogopoaom

UNS S31703/DIN 1.4438

DIN 1.3952

UNS NO8926/DIN 1.4529
UNS N08904/DIN 1.4539

AntoMUHwMiA 5).6) <70 MMNa HeT orpaHuyeHui OTecyTCcTBUE CYLLECTBEHHOW Aerpagaunu
AB061-T6 npu paboTe ¢ BOgOpPOOOM

AB061-T62

AB061-T6B51

AG061-T6511
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OkoHYaHue mabnuusi A.2

1) Ctanb He oBnagaet aBConMOTHO COBMECTUMOCGTLIO C BOJOPOAOM (Hanpumep, 6onee HU3Kas YCTONYMBOCTb
k dedekTam) BO BCEM YKasaHHOM OManasoHe cocTaBa MaTtepuana, HO YCMeLHO UCMOoMb3yeTcs B BOAOPOAHLIX TEXHO-
NorUsiX B TEYEHWE MHOMMX MET 3a CHET OrpaHMYeHWsa HanpPsKeHWs, YTO NOATBEPXKAEHO YCMELWHBIM ONbITOM (BKMoYas
KOHTPOMbHbIE UCMNbITaHnsA). MoryT BbITb YMECTHbI LIMKIIMYECKUE UCNbITaHUA BOAOPOLOM, HAaNpuUMep yKkasaHHble B A4,

2) B kavecTBe nonychabpuKkaToB CrieayeT UCTomnb30BaTh KOBaHbIA UMW KaTaHHbIA MaTepuar, YNpoYHEHHbIA Tep-
MoobpaboTkoi. Kpome Toro, KoHe4Hble NpoayKThl AOMKHBI cofepXaTb MeHee 3 % (No o6bemMy) MarHUTHbIX das (gens-
Ta-theppuT + MapTeHcuT), onpefensemMblx heppuToMeTpOM.

3) npOMSBOﬂMTEﬂH OOJMKHbI YCTAHOBUTL U 3a40KYMEHTWMPOBATL NpaBuna, rapaHTipyrowmne cobnoagexne orpaHu-
YEHWI UCMNOMbL30BAHUA, W XpPaHUTb 3TU OOKYMEHTHI, BKNOYaAd daHHble WCnbITaHWW, B TedeHue 15 neT.

4) [aHHble cTany MOXHO UCMONb30BaTh B BOOOPOAHBIX TEXHONOINMAX, orpaHnymnBand JonyctuMoe pacyeTHOEe Ha-
npaxeHe ypoBHeEM HanpaxXXeHWA HWKe UX npenena BbIHOCNMUBOCTH. nOCKOJ’ley CepTMCbVIKaLlVIH MaTtepuana oCHOBaHa
Ha ycnewHOoMm onbite paGOTbI B NMPOMBbILUNEHHbIX YCNOBUAX, NPpEeaernbl TEKYHECTU U npe,u,eanoﬁ NnpPoO4YHOCTK, OCHOBaH-
Hble Ha I'IpOMbILIJﬂeHHOﬁ NpakThuKe, Takxke cnegyeTt pacCMaTtpueaTb NpU NpoekTUpoBaHWK B LenAax orpaHn4yeHunA Ha-
NpAXXKeHnAa.

5) B HacTosILLeM cTaHfapTe UCnonb3oBaHo cnedykollee obo3HaveHue Mapok antoMuHus: A6061-T6; AG061-T62;
A6061-T651; A6061-T6511. lNpwu ncnonb3oBaHUM AaHHBIX Mapok antoMmHma ana CXKB cnedyeT y4uTbiBaTe KOPPO3WIO
B cpene BraxHoro raza. CoOBMECTMMOCTb antoMWHUEBOTO CMNaBa B Cpee BraXKHOro rasa OLeHMBAKT C NMOMOLLBI UC-
MbITaHUA HA KOPPO3WOHHOE PacTpPecKUBaHVE Mo BO3OEeNCTBUMEM BNaXHOro raaa.

6) HekoTopble cnnaBbl aNOMUHUA HE NOAXOANAT ANA UCMNONb30BaHMA BO BNaxHOI cpeae. MNpobnema saknoyaet-
CH B MUKDOCTPYKTYpE MaTtepuana, paamepe 3epHa, npumecsx U T. 4. PaccmatpuBaeTcs BO3MOXKHOCTL UCTONb30BaHNSA
BHYTPEHHWX AeTanen (Hanpumep, neiHep bannoHa Tvna 3), nogBepratLLmnXcs BO3AEWCTBUIO TOMBKO CYX0ro Bogopoaa.

A.3 UcnbiTaHWe Ha COBMECTUMOCTL MaTepuanoB ¢ BOAOpPOAOM NPW BbLICOKOM OaBneHUU

MeTogmkm ncneiTaHui, ycTaHaenueawwme TpeboBaHWA K MPOBEpKe OONTOBEYHOCTM MaTepuarnos, UCMoMb3yemblxX
B BOOOPOAHbLIX TONMWBHBIX CUCTEMAX:

- onpeperneHvwe MaTtepyarnos W YCNOBUIA UCTbITaHUNA;

- MCMbITAHWE Ha MedneHHy gedopmaumto, MP;

- WCMbITAHWE Ha YCTanoCTHYH A0NMOBEYHOCTh (KBanndukauMoHHas atTectauus matepuana);

- KBanMWKaUMOHHBIE UCMBITAHUS CBAPHBIX KOHCTPYKLWIA.

[ns atTecTtauyumn oCHOBHLIX (He CcBapuBaeMbIX) MaTepuanos ncnonesytotT A.3.2 n A.3.3; A.3.4 ncnonea3ytoT B cny4vae
NpUMeHeHWs CBapku MaTepuanos.

B Tabnuue A.3 nokasaHa B3aKMOCBA3b MEXOY MWHMMAaINbHO 3Ha4YMMbIMU CBOMCTBaAMM MaTepuanoB (CornacHo co-
OTBETCTBYIOLWMUM CTaHOapTaMm), KpUTEPUEM UX AOMycKa K UCMbITaHUAM (Mo pesynsTatam 3aBoACKoW cepTudukaumm nnm
9KBMBANEHTHLIMU UCMBITAHUAMUW Ha BO3Ayxe) U TpeboBaHUsIMU K UCMbITAHWSM B ra3oobpa3HoM BOAOpPOAE, Kak OnNvcaHo B
A.3.2 (UP) n A.3.3 (ucnbiTaHne Ha ycTanocTHYIO AOMNTOBEYHOCTE) ANA UCMONb30BaHWs B YCIOBUSX BbICOKOrO AaBMNEHWs.

Tabnuua A.3 — Csoaka onpegeneHuin Matepvanos v TpeboBaHUA K NCMBITAHUAM Ha COBMECTUMOCTE Marepuarnos c
BOZOPOAOM BLICOKOTO AaBleHus

MuHMManbHbIE 3HAYUMEIE Kputepwuii otbopa ancei?ozaHMoﬂ K
CBOWCTBa BbIOpaHHbIX (M3MepeHHble 3Ha4YeHns SBaTTDAkellY HHb'MA 39
MaTepuanos cornacHo A.3.1.1) MENLTAHUAM S BROCDORS (A3,
uA.3.3)
H';ii?ﬁ:g:ﬂigg;;;':; B raszoobpaszHom Bogopone
x
Okpyxatowana cpega — COOTBETCTBUM CO CTaH- NpRAERNEHIA 1,25 % HET|
NAPTHBIMW NPOLIEAYPAMA W TeEMnepatype u3 Tabnuupl
ucrnbiTaHua A
> >
Mpegen TekyyecTu Sy = Sy = Sy
MNpeaen NpoYHOCTH Sy 2§, 25,
CnocobHocTe kK aedopma- Sy/S,> 1,07 >1.07 > 107
LMOHHOMY YMPOYHEHUIO Y
YanuHeHue El = El =212 %
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OkoH4yaHue mabnuus! A.3

TpeboBaHus K

MUHUManNbHbIE 3HAYUMBIE Kputepuii otbopa KBANMGNKALNOHHLIM
CBOWCTBA BblOpaHHbIX (M3MepeHHble 3Ha4YeHus O Eu:| opoge (A.3.2
MaTepuanos cornacHo A.3.1.1) Aop "

nA.3.3)

N > 2 x 10° (rnagkuit)

N > 105 (c Hagpe3om)

ANA MaKCUMAansHoro
HanpskeHus = (1/3) S g

YctanocTb — —

A.3.1 CeoiicTBa MaTepuanoB 1 yCrNOBUA UCNbITAHUNA

A.3.1.1 PaccmaTtpuBaemblil Matepmarn JOMKEeH COOTBETCTBOBATL TPeBOBaHUAM, KOTOPLIE BKIOYAKOT!

- Jonyctumble npegensl XMMUYECKoro cocTaea;

- 3aJaHHblil MMHUMAanbHbLIA Npeaen Teky4yecTtu, Sy,

- 3agaHHas MMHUManbHas NPOYHOCTE Ha pacTsikeHune, Su;

- 3afjaHHOe MUHUManeHoe yanuHeHue, El.

lMpoBepka ToOro, YTo Marepuan COOTBETCTBYET TeXHU4ecknm TpeboBaHnaM, MOXeT BbiTb OGCHOBaHa Ha cepTuduka-
LM NPOU3BOAMTENSR MaTeEPUANoB UMW IKBUBANEHTHbLIX UCNbITAHUAX, NPOBOAMMbIX HA BO3AYXE NPW KOMHATHOW TEMNepaTy-
pe. CpefHee 3HaueHVe U3MePeHHOM MPOYHOCTM NPW PacTSXKEeHWW NPW KOMHATHOWM TeMnepaType Ha Bo3gyxe obosHavaeTcs
kak C3WMM n ncnonesyetcs Ana onpefeneHnust MakCMMarbsHOro HanpsbKeHns Mpu UCMbITaHUM Ha yCTanocTb.

A.3.1.2 MNapameTpel ANs UcNbITaHWA B BoAopode (Hanpumep, Temneparypa, AaBneHue, CKOpocTh Aedhopmanun,
4yacToTa UMKMNOB Harpysku), ykaszaHHele B A.3.1—A.3.3, gomkHbl NpeBanvupoBaTh HaJ pekoMeHayeMbIMU aHanorMyHbIMU
napamMeTpaMu B COOTBETCTBYIOLMX CTaHAapTax.

A.3.1.3 NP (cm. B6.3.2) n ncneiTaHne Ha ycTanocTHy OonroBeyvyHocTb (cM. A.3.3) OOMKHbI BLINOMHATECA B raso-
obpasHom Bogopoae nNpyu MMHMManeHoM gaenenun 1,25 x HPLO. Cnenyet BbinonHATe TpeboBaHMA K YACTOTE rasa u oT-
6opy npob rasa.

A.3.1.4 Temnepatypa MUCMbLITAHWIA B BOAOPOAE AOMKHA COOTBETCTBOBaTL Tabnuue A.4.

Tabnuya A4 — TemnepaTypa ucnblTaHus

Tun cnnaea MeToa ucnbiTaums TemnepaTypa ncneitaHus, K
AyCTeHMUTHas HepXaBelowasn cTanb WP n gonroBe4yHoCTb 22845
228+51n293+5
CnnaBbl Ha OCHOBE HUKENS WP v ponroBe4HOCTb 228+5
AnOMUHUEBBIE, MArHWEBLIE U MEAHbIE CMNaBbl WP n ponroBe4HoOCTb 29315
Opyrue cnnasbl WP 1 gonroBe4HoOCTb 228+51n293+5

A.3.2 UcnbiTaHue Ha MeANEHHYH CKOPOCThL AechopMauuu (MCNbITaHWE Ha pacTsaXeHue)

A.3.2.1 P pomxHbl yOOBNETBOPATb YCNOBUSM, NpuBeaeHHbIM B A.3.1. McneiThiBalOT He MeHee Tpex obpasuoB ¢
rnagko NoBEPXHOCThIO.

A.3.2.2 CmelleHWe BO BPEMS UCNbITAHWUS AOMKHO BbITe M3MepeHo Ha obpasue Ha YCNOBHOW pacyeTHOW gnvHe (B
3—5 pas bonkblie guameTpa obpasua). OBbIYHO 3TO IKCTEH3OMETP, NPUKPENNEHHBIN HENOCPEACTBEHHO K 0bpasuy, Ho Ao-
NYCTUMBI U OPYr1e SKBUBANeHTHbIe MeTodbl.

A.3.2.3 TpeGoBaHuna

CpegHuii npeden TekydecTn AormkeH ObiTe Gonblue MNKM paBeH yKasaHHOMY MWUHUMAanbHOMY Npefeny Teky4yecTu
MaTepuanos.

CpeaHsaa NpoYHOCTh Ha pacTskeHne — Gonblue Unv paBHa yKaszaHHOW MUHMMAanbHOM MPOYHOCTW HA pacTsKeHue
mMaTepuanos.

CnocobHocTe K gedopMaLloHHOMY YNPOYHEHWIO, onpedensemas Kak oOTHOWeHWe npefena NpoYHOCTH Ha pacTs-
XeHue K npegeny TeKy4ecTH, uamepeHHas ¢ nomolbo P, — Bonbwe 1,07.

CpepHee yaonuHeHWe AOMKHO ObITh BonbLue unu pasHo 12 %.

A.3.3 UcnbiTaHKe Ha YCTanoCTHyH gonroBe4HoCcTb — KBaﬂHdIWIKaLIMOHH ble NCNbITaHWA MaTepuana

A.3.3.1 WcneiTaHna Ha ycTanocTHYKO AOMrOBEYHOCTb C KOHTPONMMPYEMOW CUINOW OOMKHBI BBIMONMHATLCA B COOTBET-
CTBUM C YCNOBUAMM, YKasaHHeIMU B A.3.1, npu yactoTe 1 N'y. O6pasel ogHOW U3 ABYX reOMeTpui, YKasaHHbIX HUXKe, 00on-
XeH ObITb UCMbITAH C OTHOLLIEHWEM Harpysku R, Kak ykasaHo:

- rnagkue obpasupl ¢ R = —1 unn

- obpasubl ¢ Hagpesom npu R =0,1.
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A.3.3.2 TpuUnoMxeHHoe YyCTanoCTHOe HanpsKeHWe nNpyu MakcuMarnbHOW Harpyske OOMmKHO ObITh BonbLue 1 paBHO
1/3 npenena npo4HocTy Ha pactakerue no A.3.1.1 (C3UIM namepnaetcsa Ha Bozayxe). [NpunoxeHHble HanpsHKeHWA Kak ana
rnagkux obpasuor, Tak U Ana obpasuoB ¢ Hagpe3amu onpedenaTca Kak NpUNoXeHHas Harpyska, AeneHHas Ha MUHK-
MarbHYK Ha4yanbHY NnoLans NonepeYyHore ceveHua obpasua.

A.3.3.3 TpeGoBaHus

Heobxooumo yooBneTBOpATE 04HO U3 TpeboBaHwii;

a) OnsA UcnbiTaHWIA Ha yCTanocTh MagkuMx obpasyoB criedyeT UCMbITHIBATL HE MeHee Tpex 00pa3UoB, a YMCro npu-
MEHEHHbIX LIKMOB A0MKHO BbiTh Bonee 2 x 105 gna Bcex McnbITyeMbix 06pasLoB;

B) Ans MCMbITaHWIA Ha ycTanocTe 06pa3uos ¢ HaApPesom AOMKHO BbITk UCMbITAHO HE MeHee Tpex 0bpa3suoB, a Ko-
NWYECTBO NPUMEHEHHbLIX LIMKIOB AOMKHO BbiTh Gonblue 2 x 108 ona Bcex MenbITaHWA; UNK NATL 06pa3L0B AOMKHBI BbITh
UCTLITaHbI, 1 KOMMYECTBO NPUMEHEHHBIX LMKI0B — Gonblue 10° Ana Bcex UCTbITaHuiA.

A.3.4 KeanudmKauMoHHbIe UCNbITAHUA CBAPHbLIX KOHCTPYKUWA

A.3.4.1 Ona vcneitaHua OepyT TUNWMYHBIE CBApHblEe KOHCTPYKUMMW, COCTOsILLUME Kaxaas w3 aByx GazoBbIx MeTan-
NUYECKUX U3AENWi (HanpuMep, NNacTuUH unu Tpyb), CoeAvHEHHbIX CBapHbLIM LWBOM. OCHOBHBIE MaTepuansl, CBApOYHbIE
Matepuansl U napamMeTpbl CBapKu (HanpuMep, KONMYECTBO CBAPOYHbLIX MPOXOO0R U TeMMNepaTypa MeXady Npoxogamu), Uc-
nornb3yemMsle ANA CO34aHUA CBapHOro LWBA, AOMKHBI BbiTh 3aA40KyMeHTMpoBaHsl. Matepuarnsl cEopoYHbIX eaUHWL, OOITKHBbI
yOoBneTsopATh TpeboBaHvuam Tabnuubl 5.3.

A.3.4.2 Hcrnonb3ysi KOHCTPYKUUK, NogroToeneHHele no A.3.4.1, roToBAT ucnbiTaTenbHble 0b6pasLbl, COOTBETCTBY-
towme reometpum ona WP, npuBeneHHoro B A.3.2, 1 AN UCNbITAHWA Ha YCTanoCTHYH AONTOBEYHOCTh, MPUBEAEHHOMO B
A.3.3. [Ina 06pa3uos ¢ Haape3oM LIEHTP Hagpesa AOIMKEH pacnonaratsCs Mo LEeHTPY CBAPHOTO LIBA, 8 OCb PacTsKeHWs
OOMmkHa BbITe NepneHanKynsapHa CBapHOMY LUBY.

A.3.4.3 Obpasubl, N3roTOBMEHHbLIE U3 CBAPHbLIX LUBOB, JOMKHBI COOTBETCTBOBATL TpeboBaHuAm Tabnuubl A.3 ana
WCMbITaHWI B BOOOPOAE, [OEe YCTAHOBINEHHbLIE MUHMMAanbHLIE Npenen TeKy4yecTU M Npegen NpoYHOCTU NMPU PacTSKeHUn
yKasaHbl ANs KOHCTPYKUMW CBAapHOTO COEQUHEHUS.

A.4 UcnbiTaHnA Ha COBMECTUMOCTb C BOOOPOAOM C y4eTOM 0cOBeHHOCTEeN KOHCTPYKLUUKN 6annoHoB
BbICOKOIro AaBneHus

Ha atTecTtaunoHHbIe UCMIBITAHUA OOMKHEI ObiTh NPeacTaBneHbl YeTbipe bannoHa.

BHellHWe pa3mepsbl (Takue Kak anvHa, auamMeTtp W TOMWMHA CTEHKM) M HavanbHoe JaBrneHue paspbiBa DannoHoB
OOMKHBI OTAMYATLCA ApYr OT Apyra He 6onee yem Ha 10 %.

[pa 6annoHa cnegyeT nogBepraTth UMKIMYECKOMY M3MEHEHWID AaBNeHns ra3aoobpasHoro Bogopoaa B COOTBETCTBUN
CO CrnegyrL MK MONOKEHUAMM:

- TpeboBaHWA Kk rasoobpasHoOMy BO4OPOAY, MCMOMb3yeMOMY ANSA 3TOr0 MCMbITaHWA, NpuBeeHb! B [6], conepxaHue
Kucnopoaa — MeHee 1 MKMOIb Ha Morb raza. YuctoTa Bogopoaa A0oMmKHa KOHTPONUPORATLES Yepes onpeaeneHHsie npo-
MEXYTKM BPEMEHM BO BPEMS UCMbITAHWS;

- YMEeHbLUeHWe BHyTpeHHero obbema 6annoHoB 3a CHET MCNOMb30BaHUA HANOMHUTENS OONYCKaeTCs Npu YCNoBUK,
41O coxpaHsaeTca > 99 % BO3oencTBuA BOAOPOOa Ha NOBEPXHOCTD;

- rpaHWuUbl UMKMOB AaBNeHMa BoAopoda B Kaxaom GannoHe gormkHbl Oeite mexagy 2 MIMa wn 125 % HPL (+1) MMa.
MpOOOMmKUTENBHOCTL CTaAMM MOBLILLEHWUA AABNEHWA 3a LMK O0MmKHa ObiTb HE MeHee 5 MUHYT. [poJoMmKUTENBHOCTL M-
KOBOIO Aa@BMEHWA 3a UMK He A0MmKHa ObITb MEHEE 2 MUHYT;

- oavH BGannoH AOMmKeH NoABEepraThCs UCMLITAHUIO NPU TEMNEpaType OKpyKawllero Bo3gyxa oT muHyc 50 °C o
MuHyc 45 °C n Temnepatype Tonnmea ot MuHyc 35 °C go muHyc 30 °C. OamH 6annoH gomkeH NoABepraTeCs UCNbITaHUIo
npu TemnepaType okpyXxarLlero Bozayxa ot nnwc 20 °C go nntoc 25° C v TemnepaType Tonnuea ot nitc 20° C go nnkc
25 ° C. YTeuka namepseTcs HENpepbIBHO UK Nocne UWKNoB AasneHns Ny ncnonb3osaHWem npoueaypbl ucnsitaHnin 6.7
(N ycTaHaBnuBaeTca B 5.2.2.). MicnbiTaHWa AOMKHBI 6bITh NpekpallieHsl, ecni nibo npousoLuna yteuka, nbo nposeneHo
2% Np.

MpumeyvyaHne — Cnegyer pacCMOTPETb BO3MOXHOCTb YTEYKM UK pa3spbiBa UCMLITYEMOrO M3AENUA U NPUHATL
COOTBETCTBYHOLME Mepbl, YTOOLI BO BpeMS MCNbITAHWA HE BO3HMKAa onacHasa cuTyauns;

- eCNnM B TeYEHNE LWKIOB AaBneHns Np He NpoMCXoauT yTeuek, a B TeueHre 2 uuknos Ny He MponcxoauT paspeisa,
TO TpeBoBaHUA UCTIBITAHUIA BBINIOMHEHB! Y UCMBITAHWE CIeayeT NPekpaTuTs;

- OOM¥Hbl BbITb 3apPErMCTPUPOBaHEI CPOK CNY6bl NOA AaBNeHWeM BOOOPOAAa U YUCTO UMKIOB, NMPWU KOTOPLIX NPOWC-
XOOWT YyTEYKa B 3TOM UCMbITaHUK.

BannoHsl, He MMeLWKMe METanMnoB, KOHTAKTUPYIOLMX C BOQOPOAOM, NMPU3HAKOTCA COOTBETCTBYHWMMK TpeBoBaHu-
AM 9TOMO UCTLITAHUA.

BannoHbl, KOHCTPYKUMS 1M OTOENKa BHYTPEHHEeR MOBEPXHOCTM KOTOPLIX CPABHUMEI C KOHCTPYKUMER, npolueaen
MCMbITaHWe, TakKe JOMMKHbI pACCMaTPUBATLCA Kak NpoLedlive 3T0 UCMbiTaHWe, eCNM OHU OTBEYAHT CriedyoLMM KpuTe-
pUAM:

- UnMnuHapudeckast oopMa ¢ AgrnametpoM B npedenax 20 % oT gvameTpa UcnbITaHHoro GannoHa;

- M3MEHeHWe TOMLWMHbLI UMNUMHOPUHECKOR CTEHKM (M TOMLWMHBLI METannU4YecKoro neiHepa, ecrnu NpuMeHUMo) npo-
NOPLMOHANBHO M3MEHEHUIO OUaMETpPa;
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- BP, naxoputcs B npegenax 20 % oT HavanbHOro AaBneHns paspbiBa UCTLITAHHOMO Cocyaa;

- W3MEHEHWE TOMLLMHBI LUNUHOPUYECKON CTEHKW (1 TOMLMHBLI METAMNMMYECKOTO BKNaabILLa) NponopLUMoHansHo us-
MEHEHWI0 HaYanbHOro AaBneHus paspbiea. [poM3BooUTENM AOMKHLI 4OKYMEHTUPOBATL CBOWCTRBA OTAENKW NOBEPXHOCTU
(XapakTepucTUKK MaTepuana, NpoLecckl OTOENKWU NOBEPXHOCTU, MAapaMeTpbl MOBEPXHOCTH), AUAMETD, TOMLUHY CTEHKM (K
TOINLLMHY MeTannMyeckoro NnenHepa) u HavanbHoe AABMEeHVE Pa3pbiBa.
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Mpunoxenune b
(o6azaTensHoe)

XpaHeHwe cXxaTtoro Bogopofa, KBanudpukauMoHHbIe UCTbITAHUA

KBanudukaLMoHHbIE UCMbITAHWA NpeaHa3HayYeHbl ANs AEMOHCTPaUMK pabounx XapakTepucTuK WU J0NroBEYHOCTH
BOLOPOAHLIX TONMMBHLIX CUCTEM MOA AABNEHNEM.

McnelTaHna, NpUBEAEHHbIE HKE, CBA3aHbl C BO3LEWCTBMEM OnacHbIX YCNoBWiA. McnbiTaHna nog AaBneHueM Kom-
MOHEHTOB M CUCTEM MPEACTABNAIOT NOTEHLMANbHYH OnacHOCTb Bonbluoro BbiIBpoca IHEPTUK, KOTOPYIO HEOBXOOAMMO KOH-
TPONMMpPOBaTb C NMOMOLLBI KOHTPMEP B UCMbLITAaTENBHOM OBOPYLOBAHWMM M MHCTPYKLUMSAX MO aKkcnnyatauun. Kpome Toro,
MCMbITAHWA C BOAOPOLOM MOTMYT NPUBECTH K CKOMMEHWUIO NErKOBOCNNaMEHSAIOWNXCA ra3oB. TpebyloTcs COOTBETCTBYOWNE
Mepbl ANA TOro, YTobbl UCNLITaHWA NpoBoaUNMCcE Ge3 pucka Ansg nepcoHana UM UMyLLecTea.

KBanuukaLMOHHbIE UCMbITAHWA MOTYT MPOBOAMTLCS ANS BCEN CUCTEMBI (38 OOMH pa3) UMK, Mo YCMOTPEHWIO W3-
FOTOBUTENS, MOTYT BbINOMHATLCA ANA OTAENbHLIX YacTel cUCTeMbl OQHOBPEMEHHO, MOKa B KOHEYHOM UTOre BCS CUCTEMA
He Byaer atTecToBaHa.

OTcyTCTBUE 3HAYUTENLHOW YTEUKU UNKU pa3peiBa ABNAETCA TpebyeMoi XapaKTEPUCTUKOA UCNLITAHUA, YKa3aHHLIX B
6.1,6.2,6.4,b6.5 b6.8,b5.9, 5.10 u 6.11. Ecnun B ntobom 13 aTux UCNbITAHWA BO BPEMS UCMbITaHUA no 5.2.2.1 unn 5.2.2.2
NMPOUCXOANT 3HAYUTENbHAA YTEYKA UMK Pa3pbiB, TO 3Ta CePUNA UCNbITaHWIA AOMKHA BbITh NpekpalleHa, a BO3HWKWan npo-
Brnema ycTpaHeHa nocpefcTBOM M3MEHEHUS KOHCTPYKUMW W/WMW NPOM3BOACTBEHHOIO npouecca. lNocne ocylwecTBneHns
3TUX onepauuii K3MeHeHHbIe CUCTEMbI MOTYT BbITb MOBTOPHO NoABEPKEHbI KBaNMGUKALMOHHBIM UCNBITaHUAM.

B.1 UcnbiTaHne Npo6HbIM OaBNeHUeM

McneiTbiBaEMOE M3denve OomKHO ObiTk NOMeLeHo B 060MNoYKy Unn npucnocobneHne ansa UCnbiTaHuii, 4ToObl 0be-
CrneynTb repMeTU3aLnio 1, Npu HeobXoaMMOCTH, 3aLUTY B Ccriydae pazpylueHust 3nenus.

McneiTyemoe nagenve nogBepraroT NnaBHOMY ¥ HEMpPEepBIBHOMY HArHETAHWIO OaBNeHusa 0 TeX nop, noka He byaet
OOCTUTHYT LENeBoi YpoBEHb UCMLITATENLHOMO AABMEHMA, a 3aTeM YOEepKUBAKT B TedeHne He meHee 30 cekyHa (unu
[onblle, eCnu BpeMA YAepXaHWd YkasaHo B NPoUeaype UCMbITaHu:).

KoMnoHeHT He gomKeH paspblBaTbCA, MTOMaTLCA, MMETb NPU3HAKU HENPUEMITEMON YTEYKM UMK NoABepraTecs Heob-
paTtumoi aechopmMaLiuu.

MexaHn4yeckMe KOMMOHEHTbI A0MKHbI ObITh B paboyemM COCTOAHUM NOCNEe 3aBepLUEeHNS UCTbITaHWA, 0COBEHHO Mpu
BbIMOMHEHWUN KPUTUYECKMX C TOYKW 3peHns Be3onacHoCTM hyHKUWIA, HanpUMep OTKIIOYEHWs nogady Tonnuea.

B.2 NHeBMaTU4YecKoe UCNbITAHWE Ha YTeYKy

WcneiThiBaemoe uagenve HeobxoaMMo NoMELLaTh B KOPMNyC Unv npucnocobneHne Ans ucnelTaHuii, obecneymeato-
Lee obHapyXeHne HefoNyCTUMLIX YTEYEK U, NP HEOBXOAMMOCTH, 3aLUUTY B ClyYae pa3pyLUeHna n3genus.

BHyTpeHHMe (CKBO3HbIE) YTEYKM 3aMOPHBIX YCTPOMCTB, ECINW TAKOBbLIE MMEKTCA, A0MKHbI BbiTh BbISBMNEHB! BO BPEMS
MCMbITaHWA NyTEM 3aKPLITUS 3TUX KNanaHoB 1 MO3BOMAS BbIMYCKHBIM KnanaHam oTsoguTe nrobyto yTeuky. Ecnu cuctema
ABNAETCA «OTKPLITOW» W B HEll He NpeanonaraeTcsi UCNoNb30BaHME 3aMOPHbLIX YCTPOMCTB, BMNYCKHbIE M BbIMYCKHbIE OT-
BEpPCTUA HEOBXOAUMO repMETU3NPOBaTE, YTOBLI B CUCTEME MOXKHO BbINO co3naTh AaBNEHWE U MPOBEPUTL e Ha NpeaMeT
yTeyek.

YTeuKy MOXKHO onpedennTb NyTem perucTpaumu U3MeHeHUss Macchl UNu AaBneHns 3a onpefeneHHbli neprog Bpe-
MEHW, N3MEPEHUA pacxoaa, HeoBXoouMoro AN AOCTMXKEHWA 3a4aHHOIo AaBNEHUs, UMK NyTeM U3MEPEHWUSA MPUCYTCTBUS
TECTOBOrO rasa B Koprnyce.

Mpw ucnbITaHWM cnegyeT WCNONb30BAThL raz UMK XUOKOCTE B 3aBMCUMOCTU OT NpeanonaraeMoi TEXHONOorM4eckom
cpegbl. Mo ykazaHU NPoU3BOAMTENSA MOTYT UCMOMB30BATLCA W APYTUE rasbl.

McnbiTaHne JOMKHO NPOBOAMTLCA MPW YKA3aHHOM OABMEHUM, @ U3MEPEHHas yTedka JOMmKHa ObiTb MeHbLUe unu
paBHa yKa3aHHOMY 3Ha4YeHMIo.

B.3 NMopaBnuyeckoe UCNbITaHWE Ha pa3pbiB

McneiTaHne Ha paspbiB OOMKHO NPOBOAUTLCH NPY TEMMEPATYPE OKPYXKatolen cpenbl.

BannoH crnegyeT yctaHaBnvBaTh NocnefoBaTensHO MeXay UCTOYHUKOM OABMEHWUSA U YCTPOUCTBOM U3MEPEHWS OAB-
neHus.

CkopoCTb HarHeTaHusl AaBNeHnsa HaxoauTcA B criedyiowmx npegenax:

- meHee 100 % — HPO/munH (1,17 MMa/c gna HPO 70 Mla);

- bonee 30 % — HPO/MuH (0,35 MMa/c gna 70 MIMa HPA), ana nocneaHux 50 % — HPL nepen B3pbiROM.

[aeneHve paspbiBa GannoHa gomkHO BbiTe 3aperncTpupoBaHo. Ecnu ykasaHo ueneBoe AaBreHue paspbiBa, To
AaBneHve paspbiBa bannoHa QOMKHO ero NpeBblwaTh.

B.4 Liluknuuyeckoe rugpasnuyeckoe UCnNbITaHUe
Linknnueckoe ruapaBnMyeckoe UCnbITaHWe OOIMKHO BIMOMNHATECS criegyowum obpasom.

a) bannoH 3anonHAKT HearpeccyMBHOW Cpedo.
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6) Temnepatypy 6annoHa ycTaHaBNMBalOT Ha 3aaHHOM YPOBHE B Hayane MCMbITaHui; TeMnepaTypy OKpyxatLlen
cpenbl, 06LIMBKK BannoHa v HearpeccUBHOM Ccpeabl NOAAEPKUBAIOT B 3a0aHHOM JnanasoHe TeMnepartyp B TEYeHNe BCEro
BpeMeHI NpoBedeHWa UCMbITaHWiA; TemnepaTypa 6annoHa MoXeT BapbUpPOBaThLCA.

B) OcCYLLeCTBMAIOT UMKMbI HAarHeTaHWa u cbpoca gaeneHus ot 2 MlMa oo ykazaHHOTO MakcHManbHOro AaBneHus co
CKOPOCTLIO He Bonee 10 UMKMOB B MUHYTY [0 YCTAHOBMEHHOIO KONMUMYMECcTBa LIMKIIOB.

Bo Bpems ucnbiTaHuii 6annoHa He JOMKHO ObITe YTEYKM VMK NOBPEXOEHNSA.

B.5 Llnknuyeckoe ncneiTaHue BOOOPOOOM

LMknnyeckoe UcnblTaHUe BOAOPOLAOM corfiacHo 5.2.2.2.1 4OMKHO BbINONHATLCA creayowmumM obpasom.

a) B Havane ucnelTaHWi yCTaHaBNMBAKOT 3a4aHHy0 TeMNepaTypy BHYTPU CUCTEMbI XPaHEHUS], YPOBEHb TOMMUBA U
OTHOCWTENBHYIO BNasKHOCTh, BbIAEPKMBAsS TakuM 0b6pa3om cUCTEMY B KaMepe C perynvpyemMon TemnepaTtypoi B Te4eHue
He MeHee 24 yacoB. 3afaHHy0 TeMnepaTypy U OTHOCUTENBHYIO BNEKHOCTE B UCMLITATENEHON cpefe noaaepkuBaloT Ha
MPOTSKEHMU OCTaBLUEWCA YacTu ucneiTaHua. (Ecnu ato TpebyeTtcs B cneyudukaumm UCnLITaHWiA, TeMnepaTtypa CUCTeEMBI
JomkHa cTabunnanpoBaTbCs Ha YPOBHE BHELUHEN TEMMNEPaTypbl OKpYKatoLLen cpeqbl Mexay LMknamMmv gaBneHus).

6) B kagom uMKne makcumarnbHoe AaBneHvne J0MKHO BbiTh He HUKE YCTaHOBMEeHHOro MakCMManbHOro AaBMneHus.
MuHWManbHoe AaeneHWe OOMKHO BeiTk 2 MlMa, ecnv B cucTeme ynpaeMneHWs He yCTaHOBMNEHO APYroe MUHWMarnbHoe
[AaBreHue; B 3TOM Cllydae KOHTPONUPYHT CNVB TOMNMNMBa 40 MUHUManbHOTo J4aBneHus), paspeLleHHoro cpeacTeamm yrnpas-
NEHNH CUCTEMON.

B) CKOpPOCTb HamomnHeHWs W TeMnepaTtypa rasa LOOMKHbI KOHTPONWPOBATECA B COOTBETCTBMW C MPOTOKONOM Bbl-
cTporo HanonHeHus B cootBetcTBUM [OCT P 70682, ecnv ykasaHHble YCNOBUA ANA KOHKPETHOrO CerMeHTa MChbiTaHui
He yKasblBaloT uHoe. Ecnn npoussoguTene cornaluaeTca Ha Bonee BbICOKY CKOPOCTL HaMofHeHWs! BO BpeMs kBanudu-
KaLMOHHBIX UCMbITaHWIA, OHa MOXET BblTe NPWMHATA ANA COKPaLLeHUs BpeMeHW UCMbITaHui. YkasaHHasa TemnepaTypa 3a-
NONHEHWS JOMKHA NOAAEPKUBATLCA MIHOBEHHO, 38 UCKIMIOYEHUEM KPaTKOBPEMEHHbIX CKA4YKOB TEMMNEPAaTypk! 3anonHeHus
NpW Ha4ane 3anofnHeHWs (HanpuMep, M3-3a CKOMNMEHUS HarpeToro TONNWBa B MUHWAX 3aNofHEHWS) UMK NPUOCTAHOBKE.

r) 3a UCKNIYeHWeM CNMBOB TOMMMBA, ONpPedeneHHblX Ha 3 atane nyHkTa 5.2.2.2.1 a), BCAKAWA pa3 CnvB Tonnu-
Ba OOMKEH OCYLECTBMNATLCA CO CKOPOCTBIO HE HWMKE CKOPOCTWM CMMBOB Tonnvea Ans pabotel TC ¢ makcumanbHOW 3a-
rPY3KOW, Kak onpefeneHo U peanuaoBaHo uarotosutenem TC. Ecnu B TC Mcnonb3yTca YCTPOWCTBA W/UNW cpeacTBa
ynpaeneHus AN npefoTBpaLleHUst 3KCTpeMarbHbiX BHYTPEHHWUX TeMnepaTyp BHYTpy BannoHa (Hanpumep, HarpeeaTenb
W1 orpaHuyYeHne CKoOPOCTH CMBa TOMMMUBA ANSA KOHTPOMA BHYTPEHHErD OXNaXAeHKs ), UCNbITaHNE MOXET NPOBOAUTLCS C
3TUMW YCTPOWCTBaMW W/Unn cpeacTeamu ynpasneHusi. Ecnv onepaumornHan cuctema TC orpaHuyYMBaEeT Mcnons3oBaHue
TC onpegeneHHeIM AUManasoHoM TeMnepaTtyp, 3TM TEMNEPaTYpPbl MOFYT MCMNOMb30BATLCA B 9TOW CEPUM UenbliTaHuid. Ecnv
M3roTOBWTENb COrnallaeTcsa Ha Bonee BLICOKYH CKOPOCTL CNUBa TOMNMMBa BO Bpems KBanupUKaLMOHHbIX UCMbITaHWIA, OHa
MOXET BbITb NPUHATA ANA COKpaLleHWs BPpeMEHW UCMbITaHWIA, HO B 3TOM Crlyyae He criedyeT NpeBblllaTe MUHUManbHY
Temnepatypy CXKB. MNepen vcnbiTaHueM criefyer yKasaTb U 3aA0KYMEeHTUPOBaTE MakCUManbHy CKOPOCTb pacxoda To-
nnuBa U MUHUMAaneHy Temneparypy ans CXKB.

A) OcylecTBAAIT 3a4aHHOe KONMWYEeCTBO LMKITOB HarHeTaHnsa 1 cbpoca AasneHus.

BannoH He gomkeH MeTb CnegoB YTEYKM MW NOBPEKAEHUS BO BPEMSA UCTbITAHWA.

B.6 UcnbiTaHue Ha NnpocayvBaHWe U YTeuKy

KomnnekcHasa cuctema XxpaHeHua Bogopoda AomkHa BbiTe NOMHOCTLIO 3anonHeHa rasoobpasHeiM BogopogoM (non-
Hasi NNOTHOCTL 3anonHeHuA akeuBaneHTHa 1,00 x HPO npu 15 °C 1 1,15 x HPM npu 55 °C). Cuctema gomkHa HaxoanTbes
nog AaeneHnem razoobpasHoro sBogopona Ao 1,15 x HP v eeigepkureaThca npu Temnepatype +55 °C B Kopnyce, KoTo-
phIA MOXET aKKyMynuMpoBaThL NpocavnBarlUMiica BoAOpoa ANA onpeneneHusa ero konudectea. McneitaHue Heobxoaumo
NPOAOMKaTL [0 TexX Nop, Noka M3MepeHHasa CKOPOCTh YTEeUYKU He OOCTUIHET YCTaHOBUBLLETOCA COCTOAHMS HA OCHOBAHUK
HE MEHEE TPEeX MocneaoBaTenbHO NoNyYeHHbIX 3HAYEHWIA, pasaeneHHbIX He MeHee Yem 12 yacamu 1 pazbpocom He Bonee
10 %. YcTaHoBMBLUMIACA pacxod He OOIMKeH NpeBblllaTh 3adaHHblx TpeboBaHWin K NPOM3BOANTENBHOCTM.

B.7 UcnblTaHue Ha NOKanNbHYK YTEYKYy

[ns npoBefeHws UcnbiTaHUs HEOBXOAMMO MCNONBb30BATh MYy3bIPLKOBLIN TECT C YYETOM CrieayLwmx TpeboBaHui:

a) Bbixon 3anopHoro knanaHa (M gpyrux BHYTPEHHWX COSAMHEHWIA C BOAOPOAHBLIMWM CUCTEMaMK) AOMmKeH ObITh 3a-
KpbIT ANSA 3TOr0 UCNbITaHUA (MOCKOMEKY UCMbITAHWE OPUEHTMPOBAHO Ha BHELLHIOK YTEYKY).

Mo yCcMOTpPEHUIO UCMLITATENA, UCTBITYEMOE U3enne MOXeT ObiTk MOrpyXeHo B Cpeny AN UCMbITaHWa Ha repme-
TUYHOCTL, WK e 3Ta cpea MOXeT DbiTb HAHEeCeHa Ha UCMBITYEMOE U3AEeNWe Ha OTKPLITOM Bo3ayxe. B 3aBucumocTtu ot
YCMNOBUIA My3bIPEKM MOTYT CUIBHO pasnuyaTbes No pazMepy. Kak npaeuno, ucnsitatens A0MKEH OLEHUBATL YTEYKY ra3a Ha
OCHOBE pa3mepa W CKopocTy 0Bpa3oBaHns Ny3bIPLKOB.

6) OomxHa BbITh NpeaycMOTpeEHa BO3MOXHOCTb BU3yarnbHOr0 0BHapyeHUs Hernpuemnemblx ytedek. [pu ucnone-
30BaHWW CTaHOAPTHOW cpeabl ANst UCMbITAHUA Ha YTEYKY OXMAAEeTCs, YTO pa3Mep Ny3bipbkoB Dyaet npumepHo 1,5 Mm B
pauametpe. [ns ckopocti 0,005 Mr/c (MpuBnusutensHo 3,6 cM3/MWH) pesynsTUpYIoLLas JOMyCTUMAan CKopocTh 06paloBa-
HMA Ny3bIpbKOB cocTaenseT okono 2030 nyabipekoB B MuHYTY. [axe ecnv obpa3syoTtcs ropa3no 6onee KpyrnHbIe My3bIpbKY,
yTedka gormkHa belTe nerko obHapyxeHa 1 3aperucTpupoBaHa. Hanpumep, gonycTtuMas CKOpocTh AMs My3bIpbKOB Ava-
meTpoM 6 MM ByaeT cocTaBnAaATe NPMMepHO 32 Ny3blpbKa B MUHYTY.
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Ecnu vcnbiTaHne Ha npocaynBaHue WU yTeuky, npuseneHHoe B 6.6, gaet obwMn pacxod MeHblue, Yem ykasaHHas
Aonyctumas nokarnbHas yTeuka, TO MChbiTaHne Ha nokanbHylo yTedky He TpebyeTcs, Tak Kak oblias yTeyka B cucteme
HKe TpeGoBaHWA No NoKansHON yTeuke.

bB.8 UcnbiTaHue Ha yaap

OpuH unu Heckonbko BannoHOB HEOOXOAMMO MCMbITLIBATL HA NageHWe NpU TeMNepaType OKpy»KarLleln cpeabl 6e3
YBENUYEHUA B HUX JaBMNEHUS.

[MoBepxHOCTL, HA KOTOPYO NafakT GannoHbl, 4OMmKHa NPeacTaBnsaTh U3 cebs rmagkyro ropu3oHTanbHy BETOHHYIO
nnowagky Unu aHanorMyHoe CoopyXeHue.

LNomkHo ObiTb BLINOMHEHO NageHWe C KaXOoro NnonoXeHWs, ONMUMcaHHOro Hke. [Ana Kaaoro UCMbiTaHWS MOXET
ObITb B3AT OTOENbHLIAN BANNOH, 0QHAKO BCe UCMbITaHWA Ha NageHWe MOryT Takke NPOBOAUTLCA HA 0OHOM GanmnoHe.

a) OpgHoKpaTHOoe NafeHUe C rOpPU3OHTaNBHOMO MNOMOXKEHWUS C BLICOThI, HYXHSAS TOUKA KOTOPOW HAX0OUTCA Ha BLICOTE
He meHee 1,8 M HaQ NOBEPXHOCTLI MITOLLAAKN.

6) [ea nageHwns, No oQHOMY pa3y Ha Kaxabld Topel 6annoHa, M3 BEPTUKanbHOMO NOMNOXeHWs ¢ NoTeHUWansHon
aHepruen He meHee Yem 488 [, HO HM B KOEM Crny4ae BbICOTa HMMHETND KOHUA He gomkHa ObiTb 6onblue 1,8 m.

B) OpHOKpaTHOe NageHWe U3 HAKMOHHOTO MONOXeHUA nog yrnom 45° Tak, YTobbl UEHTP THKECTH HaxodWuncst Ha
BbicoTe 1,8 M Hapg 3emnein, a KoHel knanaHa 6bin HanpaeneH BHWU3. Ecnu gHulle HaxoguTes Bnuxe K 3emne, 4em 0,6 M,
yron nageHvus crnegyeTt U3MEeHUTb, YTOBbI COXpaHUTb MYHUMANBHYIO BbicoTy 0,6 M 1 ueHTp TskecTu 1,8 M HaZ 3emnen.

1.8m

v l =18m

206 M

2 488 x

g [}

* — LIgHTp Mace

PucyHok B.1 — Cxema HavanbHbIX NOMOXEHWA NPY UCNLITaHWAX Ha yaap

He cneayet npeanpuHMMaTk HUKaKUX NOMBITOK MPeqoTBpallate noanpeirMeaHve bannoHoe npu nageHun. Paspe-
LWaeTcs NpeaoTBpallaTs onpokuasiBaHue BannoHoB U3 BEPTUKANbHOIO NONOXKEHWA B BapuaHTax 6) yaapHbIX UCNLITaHUA.

Ecnv ana Bcex nageHwn ucnonbayetca oguH 6annoH, To OH JOMKeH NPOAOMKATE NOABEPraThCH UCMBITAHUAM CO-
rnacHo 5.2.2.3.

Ecnu ons BbiNonHeHWs MCnbITaHWi Mcnone3yeTcs 6onee ogHoro 6annoHa, To OHU BCe JOMKHbI BbiTh MOABEPrHYThI
22000 uMKnoB rvopaBnMyecknx LUMKNMYECcKUX MCMbITaHWA OaBrneHueM Npu TeMnepaType OKpy»Kalllel cpedbl He MeHee
1,25 x HP[] B cOOTBETCTBMM C NPOLUEAYPOW UCTbITAHWIA, onpegeneHHon B 6.4, nnu oo Tex nop, Noka He NpoM3onaeT yTedka.

YTeuka MeHee Yem 3a 5500 umknoe 13 nodoro GannoHa HeJoNYyCTUMA, B 3TOM cly4ae NpOTOKOMN UCMbITaHui 5.2.2.3
CHUTAETCH HENPONOEHHBIM.

Ecnu Bce 6annoHbl 3aBepLiaroT UMKNMYEeCcKWe UCbiTaHus gaeneHnem 6e3 ytedek, To 6annoH, nogsepruvincs yaapy
noa yrnom 45° [cM. B)], AOMmKeH NpoAoIPKaTh NMPOXOXAEHWEe UCTIbITAHWIA, Kak yKkasaHo B 5.2.2.3.

Ecnu oaunH unu Heckonbko 6annoHoB npotekatT 4o 22 000 yuknos, To 6annoH, NogBepriuvncs NnageHu HauMeHb-
Lee KONMMYeCcTBO LMKIOB, AOMKEH NPOAOMKaTk NOABEpraTbCa UCMbITaHWAM, Kak ykaszaHo B 5.2.2.3.

B.9 UcnbiTaHne Ha NOBpPeXaeHUe NOBEPXHOCTH

OfpasoBaHve NOBEPXHOCTHLIX AedEKTOB npoucxoauT criegyowmm obpazom. OcyllecTBNsSOTCS ABa Hagpesa Ha
HWKHEW HapYXXHOW NoBepxHOCTU BannoHa BAOMb LUMNUHAPUYECKOW 30HBI BBNU3K, HO He B obnacTtu nonycdep Bannoxa.
Mepebli pazpes gomkeH UMeTb rmybuHy He meHee 1,25 Mm 1M AnuHY 25 MM Mo HanpaeneHWK K KnanaHHoMy KoHuy 6an-
noHa. Bropoit pa3spes gomkeH MMeTb rnybuHy He meHee 0,75 mm 1 gnvHy 200 MM o HanpaBneHuto K Kpato Gannoxa,
NPOTUBOMONOXHOMY KnanaHy.
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MasaTHMKOBbIE yAapbl OCYLWECTBNAKT cneayrwmum obpasom. BepxHsas YacTe BannoHa gomkHa bbiTk pasgeneHa Ha
NATE OTAENbHBIX HE NepeceKkalowmnxca apyr ¢ ApyroMm 3oH guameTtpom 100 mm kaxaas (cm. puc. B.1). MNocne 12-yacoson
Bblaepxkn npu MuHyc 40 °C B KNMMaTUYeCcKON KaMepe, UEHTP KaXaon U3 NATU Nnowanok OOMmKeH BbliAepXaTh Bo3nen-
CTBME MaATHUKA, UMetoLlero hopMy nupamMuabl ¢ PaBHOCTOPOHHUMK TPAHAMW 1M KBaApaTHLIM OCHOBAHWEM, BEPLUUHA U
pebpa KoTopoW 3aKpyrneHbl 4o paguyca 3 MM, LIeHTp yoapa maaTHMKa A0MKEeH COBNaaaTh C UEHTPOM TSXeCTU NMpaMiabl.
OHeprvs MasiTHUKa B MOMEHT yaapa no KaaoomMy M3 NATM OTMEYEHHbIX MECT Ha NOoBEPXHOCTU BannoHa gormkHa cocTas-
nsate 30 k. BannoH gomkeH ObiTb 3aKpenneH Ha MecTe BO BPEMS YAAPOB MasaTHUKA U HE HaXOAWTLCS NOL, OaBNeHEM.

B5.10 UcnbiTaHMe Ha XMMUYECKYH YCTOWUMBOCTb

Kaxgasa u3 natu 30H, npedpapyTenbHo obpaboTaHHbIX MasTHUKOBLIM yaapoM (cMm. B.9), nogeepraetca Bosgen-
CTBWMIO OOHOMO M3 NATWM pacTBOPOB: NepBbll — pacTeop 19 %-HoW cepHoM KMCMOTHI B BoAe (aKkyMynsaTOpHas KucroTa),
BTOpOW — pacteop 25 %-Horo rugpokcuaa Hatpua B BoAe, TpeTuit — pacteop 5 %-Horo meTaHona B 6eHauHe (cpenbl Ha
3anpaBoYHbIX CTAHLMAX), YETBEPThLIA — pacTBoOp 28 %-HOro HUTpaTa aMMOHWA B BOAE (PacTBOP MOYEBWHbI) U NATLIA —
pacTeop 50 %-HOro MeTUnoBOro CrupTa B BOAE (MUOKOCTL CTEKNOOMbIBATENS).

McnbiTatenecHbii 6annoH pasMewaT TakMM 06pasom, 4Tobbl 30HbI KOHTAKTa CO Cpeaon Haxoamnuck ceepxy. [po-
Knagky U3 CTeKnoBarhl TonwuHou npumepHo 0,5 mm 1 guametpom 100 MM NOMELLAIOT Ha KaxayH M3 NATKM NpeaBapuTenb-
HO MOArOTOBMNEHHLIX 0DNacTen, 3aTemM CMaYMBAIOT MPOKNaAKy UCMbITAaTeNlbHBIM PACTBOPOM B KOMWYECTBE, AOCTAaTOYHOM
Ons obecneyvyeHns cMavMBaHnsa NoBepxHOCTM GanmnoHa 1 Bcer Npoknaaky Ha NpOTSKEHWM BCETO UCMbITAHWSA.

Bo3sgeicTBre McnbiTaTenbHBIX PAcTBOPOB OOIPKHO Mpopormkatsca B TedeHue 48 uacos npu 1,25-kpatHom HPL,
npexae yem GannoH 6yaeT noABEepPrHyT LMKIMYECKOMY MCMBITAHUIO noa aasneHvem. [ocne npekpalleHns XMMUYECKoro
BO3ENCTBMA MPOKMaAKM U3 CTEKSI0BaTh YAANSAT, a MOBEPXHOCTL DanmnoHa NpoMbIBaloT BOAOK.

b

N N N

Bua Ha GannoH cboky

PucyHok b.2 — PacnonoxeHne mcnbltaTensHbIX 30H Ha NoBepxHOCTU BannoHa

B5.11 BbicokoTeMnepaTypHoe UCNbITaHWe CTaTUYECKUM OaBreHUueM

[aeneHve B 6annoHe NoBbLILWAKT 40 3a4aHHOIM0 3Ha4YeHUd K BblAEPXWBAKT NMpK 3aaHHOWN BHELLHEN TeMneparype
B Te4HeHMe YCTaHOBMEeHHOro HenpepbiBHONO Nneploaa BpeMeHu.

n puMmedaHUue — Yenoeus BbICOKOW TeMnepaTypbl M HU3KOro OaBneHnAa, KOTopble MOTYT BO3HUKHYTb BO BpeMsA
nepexonoB 00 WU Nocne UCnbiTaHUA CTaTU4eCKMM OaBneHneM, MOryT NpUBeCTU K Cepbe3HOMY NOBpeXXOeHWH HeKOTOpPbIX
TunoB BannoHoB.. [JaBneHue u TeMnepaTtypy BO BpeMA NepexodHbix Nepruogos MOXHO KOHTPONMPOBATD, 4YTOOLI N3bexaTb
HEHYXXHOro noBpeXxXaeHnAa UCIMNbiTbIBAEMOIO BannoHa.

B.12 UcnbiTaHMe Ha NOKanbLHOEe BO3OeWCTBME NnaMeHu

VMcnbiTbiBaembin 0bpasel gormkeH coctoaTb 3 CXKB, kak nokasaHo Ha pUCYHKE 2, ¢ AOMOMHUTENBHBIMKM COOTBET-
CTBYHOLMMWN (PYHKLMAMK, BKIOHMAA CUCTEMY BEHTUNAUWKM (HANPUMep, BEHTUMALMOHHYIO NUHUK) U NMoboe akpaHupoBa-
HWe, MPUKPENNeHHoe HENOCPeaCTBEHHO K BannoHy (Hanpumep, TepMUYeckas ynakoBka bBannoHa uunm Koxyxu/3acnoHku
TYCL). Ecnn atu gononHUMTENbHbIE CUCTEMBI pacnpocTpaHsnTca Ha Aea unv Gonee BannoHoB, TO KOMBMHUPOBAHHYHO
CUCTEMY U3 HECKONbKUX BanmnoHoB HEOBXOOUMO MCTLITLIBATE Kak eguHyto cuctemy. Ecnv obimm anemeHToM aABnseTcs
obLwan BeHTUNSALUMOHHAA NUHKUA HKKe no noTtoky oT TYC[, raoe Bo3MOXHbI OrpaHUYeHUs NOToKa M oBpaTHbIA NOTOK, TO
NPON3BOAWTENBHOCTL 3TOM BEHTUIALUMOHHOW MMHUKM MOXET ObiTh OLIEHEHA C MOMOLLBI MaTEMATUYECKOTO MW 3KCMepu-
MEHTanbLHOro aHanuaa, a He orHeBbIx ucnelTaHu CXKB.

VcnbiTaHWe NpoBOOSAT NO O4HOWM U3 CNeayHLLIMX ABYX METOOVK, B 3aBUCUMOCTH OT KOTOPLIX YCTAHABNMBAKTCA 30HbI
NOKanu3oBaHHOTO BO3AENCTBUSA OTHS W MOMOXKEHUS CUCTEMBI HAZ, HUM.

Metog 1. ATTecTaumnsa ona oGLen YCTAHOBKWM HAa TPAHCNOPTHOE CpeacTBO

Ecnu koHpurypaumsa yctaHoBky Ha TC He onpeaeneHa (M atTectaumMs CUCTEMbl HE OrpaHUYeHa crneunduKkon aTon
KOHpMrypaumm), To 0bnacTbio NoKanbHOro BO3AENCTBUA OMHA A0MKHA OblTb 00nacTb Ha UCMLITAaTENLHOM M3Oenvu, Hau-
6onee yganeHHas oT TYC[. Ecnuv ucneiTyemblin o6pasel ULMNMHAPUYECKU HE CUMMETPUYEH, OH J0oMmKeH BbiTb pacrnonoxeH
HaZ WUCTOYHUKOM OTHS B Hauboree yA3BUMOM MOMOXeHWW. McnbiTeiBaeMblil 06pasel, MOXKET UMETb TOMBKO TENMNO3alunT-
HblEe UMW Apyrue 3aluTHLIE YCTPOWNCTBA, NPUKPENEHHbLIE HEMOCPEACTBEHHO K 3aluTHOW o6onodke BannoHa v ucnonb-
syowmecsa Bo Bcex TC. CTaHOapTHble CUCTEMbI BEHTUIALMM (HANPUMEpP, BEHTUMNALMOHHAA NMUHUA U ee 0BnuUoBKa) K
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Koxyxu/3acnoHku TYC[l cnenyeT BKNOYaThL B UCMBITYEMOE M3OENME, ECT NMPEANOoNaraeTcs UX UCNoNb30BaHWE B LUTATHOM
paboTe cucTEMBI.

Ecnu cuctema Buina nenbitaHa 6e3 kakux-nubo ee cTaHOAapTHLIX KOMMNOHEHTOB, TO TpebyeTca NOBTOPHOE UCMLITa-
HWE 3TOW CUCTEMEI, ecrin ee npumeHeHne B TC npeanonaraeT MCNONb30BaHWE 3TUX CTAHAAPTHLIX KOMMOHEHTOB. Ecnn B
TC ycTaHOBKa KOHCTPYKUWMIA, 3KpaHUPOBKA MK NMoB0ro Apyroro anemMeHTa ctaBvT nog yrpoay cnocobHocTte TYC[ aktneu-
pOoBaTbCA M3-3a NOKanbHbLIX UMW BCEMOIMOLLAIOLWMX NOXapoB, TO He06x0ANMO NOBTOPHOE MCMbITAHME C UCMONb30BaHUEM
MeToda 2, yuuTeiBaLwero ocobeHHoCTH KOHCTpyKuun TC.

MpumevaHue — lpegnonaraercs, YTO 3KPAHWUPOBKU W [pYrue 3alUTHLIE YCTPOWCTBA U cucTeEMbl ByayT 3a-
LUMLATE BCHO CUCTEMY, 8 He TONbKO 06MacTb, MOABEPKEHHYIO BO3AEWCTBUIO OTHS.

McneiTbiBaeMbIn 06pasel gomKeH HaxoauTeea nod gaBneHuwem rasoobpasHoro sogopoaa fo HPL v pacnonarateca
rOpU3CHTarnsHo NpUMepHo Ha pacctoaHn 100 MM HaJ MCTOMHWMKOM OTHA. MCTOYHMK BO3ropaHms JOMKEH HAXOAUTLCSA B Ha-
Yyane NpoAoneHON 30HbI AnvHour (250 + 50) MM, pacnonoxeHHOW nNoa NOKanM3oBaHHbIM Y4acTKOM UCMBITYEMOrO U3OEenns.
[Mnama gomkHO oxBaTbiBaTh BECb ANAMETP (LUMPUHY) UCTIbITbIBaeMOro obpasua.

MeTog 2. ATTrecTauus AnNA KOHKPETHOW YCTaHOBKM Ha TPaHCMOPTHOM CpeacTBe

Ecnu ykazaHa ocobas koHdurypauus yctaHoBku Ha TC (M aTtTectauusa cMcTeMbl orpaHuyeHa 3TOW KOHKPeTHOWN
KOHGWrypaumer), To, Mo YCMOTPEHUID W3rOTOBWTENA, UCMLITYEMOE M3OENME MOXET TakKe BKINOYaTb AOMOMHUTENBHLIE
KOMMOHEHTBI camoro TC B TOM e KOHhUrypauum, B KOTOPOW OHW WITATHO ycTaHaenueatoTca B TC. 3o0Ha nokaneHoro Bos-
OEWCTBUSA OTHA ONPEfenAaeTca Ha OCHOBE KOHhUrypauyv YyCTAHOBKK C YY4ETOM BCEX BO3MOXHbLIX HAMPaBneHWn BO3HUKHO-
BEHWSA NMOXapa: CO CTOPOHbLI CarloHa, rpy30Boro/baraxKHoro otcexa, KonecHsIx yriyOneHuin N NponmMBLLETOCS Ha 3eMJIo
BbeH3nHa. 30Ha BO3AEWCTBMA NOKaNM30BaHHOTO BO3ropaHWA YCTaHaBNUMBAETCA MyTeM onpeneneHus nwboro oTBepcTus
WK Npoxofa B cocegHen KOHCTPYKLUMK UIK B orpaxgeHnn B npegenax 200 mm oT cocyaa pasmepom oT 10 go 300 Mmm (Lwm-
pUHa W OriMHa), B TOM YMCre OTBEPCTUS, 3aKpbIThIE MMACTUKOM UM APYrM NNaekuM matepuanom. MaeHTudwvkauus 3oH
NoKanu3oBaHHOIo BO3ropaHns AomkHa BbiTh 3a00KyMeHTUpoBaHa narotoeutenem TC v opraHvaaumen, ynonHoMoYeHHOM
NPOBOAWTL MUCNbiTaHKA. Ecnu ona KoHKpeTHoW koHdurypauum TC BbIABNEHO HECKOMBKO 30H NIOKaNbHOro BO3ropaHus, To
MCMblTaHWE CneayeT NPoBOANTL HA OOHOW UMM HECKONMBKMX Hanbonee ya3BUMbIX 30HAX MO COTMacoBaHUI0 MEXIY U3roto-
BUTENEM W OpPraHu3auueil, ynonHoMOo4YeHHOW NpoBoauTL ucnbitaHua. [na TC, koTopble BKNOYAT B cebA KOMMOHEHTH,
Takve Kak 3KpaHWpOBKM UNM Gapbepbl, KOTOpPLIE HE MPUKPENeHbl K CUCTEME XPaHEHWs, UCMBITYEMOE U3OEenue OO0MKHO
BKIMKOYaTb 3TV AMEMEHTLI B MX COOTBETCTBYHOLEM MecTononoxeHun Ha TC.

MpumeyaHnune — OxupaeTcs, YTO Ha paHHen cTaguuk paspaboTkn TC CUCTEMHBIA MHTErpaTop OUEHUT OTBep-
CTUS B NUCTOBOM MeTanne U Apyrue aneMeHThl, OKpPY»KaloLWMe CUCTEMY XpaHeHUs, YTOBbl YMEHbLLUWUTE NOTeHUManbHbIe
nokaneHele 06nacT BO3ropaHus, 1 npu HeoBXoaMMOCTU YCTAHOBUT 3aLUMTHBIE KOMMOHEHTB! (CM. NpUunoxeHue E).

Ecnun B KOHKPETHOM KOHUrypauum ycTaHoBk B TC nyTK NoKanM3oBaHHOMO BO3AEWCTBUSA OrHA He 0BHapyKeHsl, TO
00nacTblo NOKaNM30BaHHOIO BO3AENCTBUA OTHA NPW UCNbITaHWK YCTaHABNKMBatoT obnacTeb Ha u3nenuu, Haunbonee yganeHx-
Hyto oT TYC[. Ecnm ucneityemelil obpaseu He ABNAETCA UMNMHAPUHECKM CUMMETPUYHBIM, OH JOIBKEH pacnonarateCa Hag,
WCTOYHMKOM OrHS B Haubonee ysi3BMMOM MOMOXKEHUN.

Heobxogumo, 4yTobbl MenbiThiBaeMbIA 0Bpasel, Haxogwncs nog AdaeneHuem razoobpasHoro Bogopona o HPO wn
pacnonarancs ropM3oHTansHo npumepHo Ha 100 MM Hag MCTOYHMKOM OrHS. CTOYHMK BO3ropaHusl AOMKEH HaxoaMTbCs
B Hayarne npogonbHoi 30HbI AnuHon (250 + 50) MM, pacnonoXeHHoW nog Nokanu3oBaHHbIM YH4acTKOM UCMbITYEMOrO 13-
penus. Nnams JOMmKHO OXBaTbiBaTb BECH AMAMETP (LUMPWUHY) UCTbITbIBAaEMOro obpasua.

Ecnu 30HbI NOKanM3oBaHHOIO BO3ropaHWs ANs KOHKPETHOW KOHdurypauuu yctaHoBku B TC onpefeneHsl, To y3en
VMW KOMMOHEHT, COAEPXallWiA 30HY NOKan“30BaHHOTO BO3ropaHusi, AOMKeH ObiTh pacnonoxeH HenocpeacTBEHHO Hag,
WMCTOYHMKOM BO3rOpaHusl Wry pa3mep NepBoHaYanbHOro MCTOYHMKA MoXapa OomKkeH ObiTb M3MEeHEH B COOTBETCTBUW C
pasmMepoM 1 MeCcTOMoNoXeHneM NaeHTUULUMPOBaHHOW NOKanM3oBaHHON 30HbLI BO3OENCTBMS.

VICTOMHMKOM OrHA Kak Ansa NoKanu3oBaHHOro, Tak W Ans NOMHOrO ropeHus BO BPeMs WCMNbITAHUA OOIMKHbI DbiTh
HacTpauBaemsbie ropenku CHIL [ns nonyyYeHus BOCNpPOW3BOOMMBIX pe3ynsTaToB, COOTBETCTBYIOLMX HAMEYEHHOW Lienu
UCMNbITaHWA, KOHUIYpaLUs ropenky AOMmKHA UMEThb, HanpuMep, CNeayloLmMe XapakTepUCTUKK:

a) AnvHa W WWpWMHAa OOMKHbI ObiTb TAKMMW, KAk ONpedeneHo Boille ANs NoKanu3oBaHHOW YacTyh OrHeBOro UCMbiTa-
HWA U KaK onpeaeneHo HYbKe Ons 4acTy NOMHOro ropeHus;

B) anemMeHTbl ropenkun, OTBEPCTUA MMM conna AoMKHbl BbiTh pacnpedeneHbl Mo YCTAHOBNEHHOW 30HE BO3ropaHvsa
TakvMm obpa3zom, 4YToObl MOXKHO ObINO NogaepKuBaTh OOMYCTMMBIA AManasoH TeMnepaTypHbIX YCNOBUIA M Npedenos Ha
NPOTHKEHUN BCETO MCMbITAHWA:

1) BbicoTa nnameHy gormkHa ObITh MO UMW HA HUKHEN CTOPOHE UCMLITYEMOro uanenus. Ha BepxHei cTtopoHe
VN1 BEPXHEN YacTW UCTILITYEMOrO U3AENUA AOMNYCTUMO ML HE3HAYUTENBHOE BLIFOPAHWE BLIXIOMHBIX rA30B rOpPenku,;

2) ucnbITbiBaEMOE M3enve He OOMKHO NOABEpraTbCA BO3AESMACTBUIO TEMMNEepPaTyp, NPeBbllaWmnx MakcuMmarb-
Hble Npegenbl UCNbITaHWA 3a rpaHUUaMin nNpegnonaraemMoro paloHa Bo3AeWCTBMA OrHS;

3) pacxop TonnvBa B ropernke AoMmKeH ObiTb perynvpyemMeiM, a ropenka gomkHa obecnednsatb ctabunbHyto
paboTy B TpebyeMom OnanazoHe PeXxXMOB Ha NPOTSIKEHWUW BCETO UCMbITAHUS,

B) BO Bpems UCMLITAHWUA MAcCOBLIA pAcxo TOMMMBA FOPEnKU NOANEXUT M3MEPEHUIO ANs 0BecnedyeHmns ynyylleHms
ynpasneHns UCMbITAHWEM M pacdeTa ee TENMNOBOW NPOU3BOAMTENBHOCTH;
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r) Npu HeoBXOAMMOCTKU OOMKHbI BbITE NpedycMOTPeHbl BETPO3aLlWTHbIe 3KpaHbl U Apyrve npucnocobneHns obe-
CMeYeHUa HEe3aBUCUMMOCTM TeMMNepaTypHbLIX YCMOBWA M PACTONOXEeHUA OrHA OTHOCUTENBHO WCMLITYEMOrO W3AEenus oT
MECTHbIX MOroAHbLIX YCMOBUIA.

Mepen NpoBeOeHUEeM OTHEBOrO UCMLITAHWA C UCTBITYEMbIM U3OenueM HeoBXOOMMO NMOATBEepOUT NMpUBEOEHHLIE
BbllLe TPeOOBaHWSA K MCTOMHUKY OTHA, YTO MO3BONMT OTpaboTaTk TOMHOCTE PEryrnvpOoBKW TOPEerku, HeobxoaumMyto Ha npo-
TSKEHUW BCETO UCMbITaHWS ANa nogaepxaHns Tpebyembix TeMnepaTypHbIX NPEaenos.

n puMmedvyaHune — Bo BpeMA NpoBegeHnAa MCnbiTaHAa CTyneH4YaTble M3MEHEHWA TemMnepatypbl nydue BCero
NPpoOn3BOOAWNTL, CHa4Yana perynmpya MacCcOBbI1 pacxon ropenku go I'IpMGHVISMTeHbHOFO HE‘DGXO,EU/‘IMOFO YPOBHA, a 3artem
TOYHO HacTpawuBad ero o JoCTUXKeHWA TpEGyeMbIX TeMnepaTypHbIX Npeaenos.

Cregytowpe TpeboBaHMA K UCMLITAHWAM MPUMEHSAIOTCA HE3ABUCKHMO OT TOro, UCMonb3yeTca nu metod 1 unu me-
TO4 2 onA onpefeneHns Nokanvu3oBaHHOWM 30HbI (30H), NOABEPXKEHHOW BO3ropaHuIo:

- WCTOYHUK OTHA AoMmKeH oGecneynBaTe 0AHOPOAHYK MUHUMANBHYIO TEMNEPATYPY Ha UCNLITYEMOM M3Oenun, onpe-
Oensemyto Kak M3BMeHeHWUs CKOMb3ALWMX CPpeqHUX 3HaYeHUIA KaxXaon TepMonapbl 3@ OAHY MUHYTY, NPKY 3TOM MUHUMYM NSATb
TepMmonap NoKpbIBaKT AMWHY UCMBLITYeMOro u3genusa o 1,65 m (no kpaHen mepe, ABe TepMonapkl B NpeAenax nokanmao-
BaHHOW 30HBI NOXapa W Mo KpawHel mepe Tpy TepMonapel Ha paBHOM pacCcTosHUW ApYr OT Apyra, Ho He Bonee 50 cm apyr
OT Apyra B ocTaBLllercst obnacTtu), Byayyn pacrnonoxeHsl Ha paccToaHuKM (25 £ 10) MM OT BHELUHeW NOBEepXHOCTA WUCMbI-
TYEMOro W3genusa BOOMb ero NpofonibHoM ocu. o BbIBopy M3roTOBUTENA MW MCMbITATENBHOTO LEHTPa SOMONHUTENbHbIE
Tepmonapbl MOryT BbITe pacnonoxeHsl B Todkax uamepenua TYCL vnu B nwobbix Apyrvx MecTtax ana HeobaszaTenbHbIX
AWarHoCTUYeCKUX Lenen;

- BeTpO3alUMTHbIE 3KpaHb! (Kak YNOMUHaNoChk Bbille) AOMKHbLI MPUMEHATLCS ANs obecnevyeHns paBHOMEPHOIo Ha-
rpeea;

- TEMNEepPaTypHbI Npodune UCMBITAHWA ANS NOKaneHOro OrHeBOro UCNbITaHWS nokasaH Ha pucyHke B.3, a noa-
pobHble TemnepaTtypHele TpeboBaHwa npueeaeHsl B Tabnuue B.1. Temnepatypa Ha TepmMonapax B 30HE OrHA AOMKHa He-
MpepbIBHO MOBLILLATLECA A0 TemnepaTypbl He MeHee 600 °C B TeyeHne 3 MWMH NOCME BO3ropaHus, a CKoMnb3sallas cpegHss
TeMmnepaTtypa A0Mm¥Ha NoAAEPKUBATLCA Ha YpoBHe He meHee 600 °C B TeueHWe cnegylowux 7 MUH. TeMmnepatypa BHe
palioHa NepBoHaYansHOoro o4ara BO3ropaHua B TeHEHUE 3TUX HadanbHelX 10 MMH C MOMeHTa BO3ropaHus He yKkasbiBaeTcs.
3aTem B TeyeHWe cnegyrLero AByXMUHYTHOrO MHTEpBana TeMnepaTypy Ha Tepmonapax B o4are BosropaHus Heobxoau-
MO YBENMMYMTE HE MeHee Yem go 800 °C, a oyar Bo3ropaHna criegyeT paclMpyTe OnA NonyyYeHus CKOMb3Allen cpeaHen
Temnepatypbl He meHee 800 °C no Bcel ANVHE U LUMPUHE UCMBITYEMOrO U30enus (MonHoe ropeHne);

- WUCNbITYEMOe usaenue HeobxoaMMo BblAEPKMBATL NPW 3a4aHHON TeMNEPaTYpPE (B YCNOBUAX NOMHOIO ropeHus) 4o
Tex Nnop, noka cuctema pasrpyxaetcs 4Yepea TYCJ], a ucnelTaHMe HeobxogMMo NPodoKMTe A0 TeX Mop, Moka AaeneHue
He ynageT Hwxe 1 MMa. Copoc gaBneHws JomKeH bblTb HENpPepbIBHLIM, a CUCTEMA XPaHEHWUs He OOrKHa paspyLuaTsbes.
[ononHuTenbHbIW BeIBpOC Yepes yTeuky (MuHysa Beibpoc yepes TYCL), KOTOpbIA NpUMBOAWUT K NNameHyn anvHown Bonee
0,5 M 3a Nnpegenamy yCTaHOBMNEHHOIO NEPUMETPA, MOXKET HE NMPOU30NATH.

[MonoxeHne OrHa OTHOCWUTENBHO UCMBITYEMOrO M34enns HeobxoauMo 3a40KyMeHTMPOBaTkL A0CTAaTO4HO NoapoBHo,
4106kl 0Gecne4YMTe BOCMIPOM3BOAMMOCTL CKOPOCTM NOABOAA Tenna K UCnelTyeMomy usgenuio. PesynsraTel OMKHBI BKIHO-
YyaTb BpeMs, Npolleulee ¢ MOMeEHTa BO3ropaHus Ao Hadana cbpoca rasos yepes TYC/[, a Takke MakcumansHoe Jaene-
HWE 1 BpeMs OTKa4Ku 40 AOCTWXeHWs AaeneHus meHee 1 MMNa. TemnepaTypa Tepmonapsl 1 AaeneHve B 6annoHe AomKHbI
perncTpypoBaTkCs ¢ MHTepBanom He bonee 10 ¢ Bo Bpems ucnbiTaHus. Jlloboe oTKNoHeHVEe OT 3a4aHHbLIX TEMNepaTypHbIX
TpeboBaHWi BO BpEMS WUCMbITaHWA AenaeT pe3ynsTaT HededCTBUTENBHBIM TOMBKO B TOM Chyyae, ecnu UCnblITyeMblid o6-
pasel He NpoLUen UcnbiTaHue.
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PucyHok b.3 — MuHMMansHas TemnepaTtypa Bo BpeMs UCNbITaHUs
Ha BO3OEWCTBUE OTHEM
Tabnuuya Bb.1— OnucaHue UCNbITAHUA Ha BO3OEWNCTBME OTHEM
Bo3gencTBMe Ha NOKanu3oBaHHYO 30HY Bpemenoi Boaneiictene
nepuog OXBaTblBakLLEro orHs
OencTteue BocnnameHeHue ropenok 0—1 lopenka He paboTaeT
MuHuUMansHaa TeMnepatypa He HopMupyeTcs MWHYTa [ He HopMupyeTcs
MakcumanesHan Temnepatypa | MeHee 900 °C He HopmupyeTcs
[enctere [oBblWweHWe TeMnepaTypbl U cTabunuaaumsa 1—3 [openka He paboTaeT
OrH# [0 Ha4yana NnokanbHOro Bo3ropaHus MUHYTHI
MuHUManbHaa TeMnepatypa Bonee 300 °C He HopmupyeTcs
MakcumanbHas Temneparypa | Menee 900 °C He HopmupyeTca
[encteure OnuTenbHoe BO3OENCTBNE OTHEM 3—10 lopenka He paboTaeT
MuHumansHaa Temnepatypa 1-MUHyTHas cp. ckonbaawan Bonee 600 °C MARYT He HopmupyeTcs
MakcumansHaa Temnepatypa | 1-MUMHYyTHas cp. ckonbadwas MmeHee 900 °C He HopmupyeTca
HencTteue YBenuyeHve TemnepaTypbl 10—11 OcHoBHags ropenka
MUHYT 3axuraeTcs Ha
10-A MUHYTE
MwuHMManeHas Temnepartypa 1-MUHYTHas cp. ckonb3fAwasa bonee 600 °C He HopmupyeTcsa
MakcumaneHaa Temnepatypa | 1-MWHYTHas cp. ckonbaswan meHee 1100 °C Menee 1100 °C
Oencrteue [MoBbiWeHWe TemnepaTypbl U cTabunusauns 11—12 MoBbIWeHKe Temnepa-
OrHA Nepepq Havanom NofHOro ropeHns MUHYT Typbl U cTabunusaums
OrHA 00 Hadana
BO30eWCTBUA
MwuHuManeHasa Temnepartypa 1-MUHYTHags cp. ckonb3Awan bonee 600 °C Bonee 300 °C
MakcumaneHaa Temnepatypa | 1-MUMHYyTHas cp. ckornb3aswasa meHee 1100 °C Menee 1100 °C
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OkoHyaHue mabnuus! 6.1

Bo3geicTBue Ha NOKanNW30BaHHYO 30HY Bpemetitol EoanedcTaie

nepunog 0OXBaTblBAKLWEND OrHA

[encTBre [OnuTensHoe BO30EWCTBME OTHEM 12 mu- [OnutenbHoe BO3OEn-
HYT — CTBME OXBaTbIBAKLLMM

KoHeL, nnameHem

MuHUMansLHas TeMnepaTypa 1-MWUHYTHas cp. ckonbasuan 6onee 800 °C ucnelTa- | 1.pmuHyTHas ¢p. CKOrMb-

HWA 3swas bonee 800 °C
MakcumanesHas Temnepatypa | 1-MUHYTHas cp. ckonb3sawas meHee 1100 °C 1-MUHYTHasa cp. CKOMb-
3auwan meHee 1100 °C

b5.13 PacuwunpeHHOe UcnbiTaHWe Ha OFTHECTOMKOCTbL

OT cuctem, koTopble yaoBneTBopstoT TpeboBaHusaM Metoada 1 U3 6.12, He TpebyeTtcs, YTOOLI OHW YAOBNETBOPANU
TpeboBaHuam 5.13.

WMcneiTyeMeln obpasey gomkeH coctonaTe n3 CXKB, kak nokasaHo Ha pUCYHKe 2, C AONOMHUTENbHBIMU COOTBETCTBY-
OWMMK PYHKUMAMM, BKMIOYAA CUCTEMY BEHTUMALWKM (HANPUMEP, BEHTUMALMOHHYIO NWHWUIO U €8 MOKPbITWE) U 3KpaHWUpOo-
BaHWe, NpUKpenneHHoe HemnocpeacTeeHHo K BannoHy. Ecnu 3t gononHeHus AenswoTcd obwmmy ansa geyx unu Gonee
6annoHoB, TO KOMBMHMPOBaHHYK CUCTEMY C HECKOMBKMMUK BannoHamu cnegyeT UCNbIThIBaTL Kak eduHyto cuctemy. Ecnm
obLWwum anemeHTOM ABNSeTCA oblas BEHTUNALMOHHAA NUHWA Hke o notoky TYC[, raoe mMoryT BO3HUKATh OrpaHuy4eHuns
noToka 1 obpatHas Tara, Torga NPoM3BOANTENBHOCTL OBLIEN HWDKHEN BEHTUMALMOHHOW NMHUM MOXET BbITh OLeHeHa ¢
MOMOLLIbI0 MaTEMaTUHECKOrO UMW 3KCNEPUMEHTAaNbHOro aHanusa, a He OrHeBbIX UCNbITaHWNA.

CucteMa xpaHeHva JorkHa pacnonaraTbCsi FOpM3oHTanbHO Tak, 4Tobbl AHO BannoHa Haxogunocb NPUMEPHO Ha
100 MM BbllLe MCTOYHKMKA OTHA. Ecnn cucTema xpaHeHusi He ABNSeTCs UMNMHAPUYECKY CUMMETPUYHON, OHa JoMmKHa ObITh
OpPWEHTMPOBaHa HaJ MCTOYHWMKOM Moxapa B Haubonee ysA3BMMOW KoHGWrypauuu. [na npedoTspalleHus nNpsMoro mno-
nagaHus NnamMeHn Ha KnanaHel 6annoHoB, (bUTUHMM W/unNK ycTponcTBa cbpoca gaeneHWs cnegyeT UCnonb3oBaTe MeTan-
NWYECKUE IKPaHbLI, MPX 3TOM OHW HE AOM¥HBI HAXOAWTLCH B HEMOCPEOCTBEHHOM KOHTAKTE C YCTAHOBMEHHOW CUCTEMOW
NpOTUBONOXapHOW 3alUnThI (ycTporcTBamu cbpoca gaBneHva unu knanaHamu 6annoHos).

Ecnwv anvHa 6annoHa meHee 1,65 m, ero UeHTp AOMXKeH pacnonararbes Hag LeHTpoMm ovara noxapa. Ecnv 6annox
nmeeT gnuHy Bonee 1,65 M 1 ocHalleH ycTporcTBomM cbpoca gaBneHusi Ha OOHOM KOHLe, ero criegyet pacrnonarate Ta-
KM 06pa3om, 4ToBbl LLEHTP UCTOYHWMKA OTHA Haxoguncs Ha pacctodHumn 0,825 M OT NpoTMBONONOXHOrO KoHua 6annoHa,
M3MEepEHHOrO No ropu3oHTanu, No MUHWUKW, NapannensHon NpogonsHon ocu. Ecnu 6annoH nMeet gnuHy Bonee 1,65 M u
OCHallleH ycTponcTBamum cbpoca AaBneHusi B HECKOMNbKUX MECTax Mo ero AfnHe, OH JoMmKeH BbiTb pacnonoxeH Takum ob-
pasom, 4ToBbl YacTb BannoHa Hag LeHTPOM WCTOYHKKA OrHA Bbina paeHoyganeHa oT AByX YCTPOWCTB cbpoca aaBneHus,
pasfaeneHHbIX HanbonbLUKMM pPacCTOAHWEM, 3MEPEHHBIM MO FOPU3OHTaNW BAOML NUHWKM NapannensHo NPogonbLHOW ocK
GannoHa.

MCTOYHWK pOBHOTO OFHA QOIMKEH UMeTb AnuHy 1,65 M 1 obecneynsaTe NpsAMoe NnonagaHve nnameHun Ha UcneITyemoe
uspgenue. VIcTouHMK OrHA JOMKeH cocToATh M3 ropenok CHI, HacTpoeHHbIX Ha obecnedYeHe paBHOMEPHON MUHUMAaNBHON
TeMnepaTtypbl Ha UCNbITyeMOM n3denuu He meHee 590 °C, onpegensemon Kak cpegHee ckonbsduwee 1-MUHYTHOe 3Ha-
YeHWe Ha TepmMonapy, ¢ MMHUMYM TPeMsl TepMonapamMu, paBHOMEPHO PacMONOXeHHLIMU N0 BCEW AMWHE MCTOYHUKA OrHA
He Bbonee 0,5 M Opyr OoT gpyra, pacnonoXeHHbIMW Ha paccToaHuK (25 + 10) MM OT BHeLLHel NOBepPXHOCTM UCMbITYeMOro
nagenus BAOMb ero NPoAonbHON ocu. Ha ycMoTpeHne M3roTOBUTENS UMM UCMBLITATENEHOIO LeHTpa AONOMHUTENbHbIE Tep-
mMonapbl MOryT ObITe pacrnonoxeHsl B Toukax uamepenus YCI unu B nobeix Apyrnx mectax And HeobasaTensHbIX gua-
rHocTu4eckux ueneit. LnpuHa o4ara orHA AoMmKHa OXBaTbiBaTh BECb AUAMETP (LUMPKHY) CUCTEMBI XPaHEHHUS.

B Teyenne 5 muH nocne Bo3ropaHns MCTOMHWK NNaMeHn omKeH obecneynTe paBHOMEPHYIO TeMneparypy Ha Tep-
monapax He meHee 590 °C no Bcel AnNvHe BO34eNCTBUA U NOOAEPKMBATL 3Ty TEMMNEPaTypy A0 TEX Nop, NOKa B CUCTEME He
HayHeTcs cOpoc AaeneHus Yepes TYC[I v ero 3HaveHue He ynaget Huxke 1 MlMa. Cbpoc aaBneHus gomkeH BbiTh Henpe-
PbIBHBIM, @ CUCTEMa XpaHeHWA He JOMKHa Pas3pywuTbes. [JononHuTenkeHbI BEIOPOC Yepes yTeuky (He BKMoYas BblIbpoc
yepe3 TYC[), npuBoaswmiA K BO3HUKHOBEHUIO NnameHnn anuHon Goree 0,5 M 3a nepymeTpomM nNogaBaeMoro nnameHu,
MOXET HE MPOVNCXOANTL.

MonoxeHne OrHsa OTHOCWUTENEHO UCMBITYEMOrO M34enns HeobxoaMMo 3aJ0KyMeHTMPOBaTbL A0CTAaTo4HO NoapoBHo,
4yTobbl 0BEecne4YnTb BOCNPOU3BOAMMOCTL CKOPOCTM NOABOAa Tenna K ucneiTyemomy usgenuio. [ina obecneveHns paeHo-
MEPHOro HarpesBa OOMKHbl NMPUMEHATLCS BETPO3alUMTHBIE 3KpaHbl. Temnepatypa Tepmonapel M gaeneHve B bannoHe
crnedyeT perncTprpoBaTe C MHTepBanom Kaxaele 10 ¢ unu meHee Bo Bpems UcneiTaHua. Jioboe HecobniogeHue 3agaHHbIX
TeMnepaTtypHbix TpeGoBaHWiA BO BpeMA UCNbITaHNA AdenaeT pesynsraT HeAelCTBUTENbHbIM.

PesynbraTtel AOMmKHBI BKNIOYaTh BPeMSA, NpowWe[liee ¢ MOMeHTa Bo3ropaHvua Ao Hadana cbpoca gaeneHva Yepes
ycTpoicTBo cbpoca faBneHuns, a Takke MakcuMarbsHOe AaBneHue U BpEMS BaKyyMWPOBaHWA 40 TEX Mop, noka He ByaeT
OOCTUrHYTO AaeneHune meHee 1 Mlla.
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B.14 UcnbiTaHWe Ha yaap npy BbICOKOW CKOpocTu aecdopmaumnu

BannoH gonxeH HaxoauTbesA Nof pabodrM gaBneHnemM 1 nogBepraTsca BO3ASUCTBUID MOOLIM U3 CrieayoLwmnx cro-
cobog:

a) 6poHeboiiHaa nyna kanubpom 7,62 MM, C HOMMHAanNbHOW ckopocTeio 850 M/c gomkHa ObiTh BbiNyLleHa C pac-
cTosaHuA He Bonee 45 wm;

6) ctanbHas nynsa TBepaocTeio He MeHee 870 HV, anametpom ot 6,08 go 7,62 mm, maccon oT 3,8 0o 9,75 r, KOHU-
yeckor hopMbl € YITIOM Npuy BepLlunHe 45°, HOMUHaNbHOW ckopocTeio 850 M/c U BO3OEWCTBUEM C MUHUMANBHOW 3HEpruen
3300 Ox.

[Myna gpomkHa yoapuTecs o BokoByto cTeHKy 6annoHa nog yrnom 90°. bannoH He OoMmKeH pa3opBaTbCs.
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MpunoxeHune B
(obsAzaTensHoe)

O6ocHoBaHWe Tpe6oBaHWUNA K NPOEKTUPOBaHUIO U KBanNnU(pUKaUMOHHbLIX TpeboBaHNI
K cMCTeMaM XpaHeHUs CXaToro Bogopoaa, onpeneneHHbIX B 5.2

lMepBoe yCnoBUE: CUCTEMBI XpaHEHWSA BOAOPO4A AOIMKHEI BbIAEPXKUBATL HArpy3ku, CBA3aHHbIE C OXMOAEeMOW 3KC-
nnyaTtaumen TC Ha goporax, 1 B YCIOBUAX 3arpy>KeHHOCTW NpuW 3KCNyaTawMy Ha Aoporax ¢ NoNHON (OyHKLMOHaNbHOCTLI0
n bes HenpenHamepeHHoro Boibpoca Bogopoaa. 3arpyKeHHOCTb B TEYEHWE BCErD CPoKa CNny:»Bbl BKINIOYAET OXMaaemble
BO3E€NCTBMA U BUObI UCTMONb30BaHWUSA, KOTOPLIE MOTYT NPMBECTM K BbIXOA4Y MaTepuana u3 CTpos, ycTanocTu, Aerpagauim
WNU 13Hocy. HacToAwmWiA cTaHgapT ycTaHaBnMBaEeT KBanvWKaLMOHHLIE WUCTBITAHWA, NO3BONAKLIME MOATBEPAUTL, YTO
OW3aNH U KOHCTPYKUWA obecnevmBaloT cnocobHOCTL BbIAEPKMBATL BHELIHWE BO3OEWCTBUSA C cOXpaHeHuem paboTtocno-
cobHocTw.

BTopoe ycrnoeuwe: cnocobHocTe 060pyaoBaHWA BhIAEPKWMBATL aBapUiHbIE yaapbl KOHTPOMMPYETCA C MOMOLLBH
pekoMeHaaumi no KoHcTpykuun TC 1, cnegoBaTenbHO, NpoBepseTcs Kak xapaktepucTuka TC B cooteeTcTBuUM ¢ TOCT
P 70679.

TpeTbe ycrnoBwe: HACTOALLMIA CTaHaapPT YCTaHaBNMBAET CEPUMHO-KBANUMUKALMOHHBLIE UCTBITAHUS, YTODLI NOATBEP-
OWUTb cnocoBHOCTL NPOW3BOACTBEHHLIX AUHUL COOTBETCTBOBATL TPEDOBAHMSAM HAacTOALWEro cTaHaapTa no keanunduka-
UMOHHBIM VNCMBITAHNSAM.

YeTBepToe yCNoOBUE: HACTOALWMIA cTaHdapT onpegensaeTr TpebosaHns 6e30NacHOCTW, OCHOBAHHLIE Ha CreayrLwmx
XapaKkTepuUcTUKax:

- CTaHOapTbl NPOW3BOAMTENBHOCTU MOTyT obecneunTs Bornee BbICOKUIA YPOBEHb rapaHTuM 6e3onacHoCTK 3a CYeT
OOHO3HAYHOTO YKa3aHWUs OXUOAEMbIX XapaKTEPUCTUK, KOTOPBIX AOMKHLI JOCTUYb CUCTEMbI XpaHEeHUSA BOAOPOAa (NPoeKThI,
mMarepuanbl U KOHCTPYKLUWK) B 3KCTPEMATBHBIX CTPECCOBLIX YCNOBUAX, AaXe NpU NpekpalleHuy akcnnyaraumm;

- KBanuuKaLWoHHBLIE UCTILITAHWA, YKa3aHHbIE B HACTOALEM CTaHAapTe, NpefHa3HavYeHbl TONbKO AMs CUCTEM Xpa-
HeHus Bogopoaa Ha TC.

B.1 CucTema XxpaHeHUsi KOMNPUMUPOBAHHOIO BogOpPOAa

OnbIT UCNoNb30BaHUA cxaTtoro rasoobpasHoro Bogopoda B TC orpanuyeH 70 MlMa. McnonbaoBaHwne Bonee BLICOKNX
paeneHuin B TC B HACTOsLLEE BPEMS HE NpeanonaraeTcs, No3ToMy npegen AaBneHus Ans aTux cneyndukaumi yctaHos-
neH Ha ypoeHe 70 MlMa.

B.2 TpeGoBaHMA K KOHCTPYKLWHK

OcHoeHas cTpaterus 6e30nacHOCTH NPU XpaHeHWW TOMMMBa COCTOWUT B TOM, Y4TODbl yaepHMBaTb TOMMMBO W, MNP
HeobxoamMmocTK, 6e30MacHo BbINYCKaTh TOMMMUBO NPY onpefeneHHsIX yenoeusx. BtopuyHas ctpaterua 6e3onacHocTy 3a-
Knro4aeTcs B TOM, YTOObl M30MMPOBaTE TOMMUBO B CUCTEME XpaHEHUs BCAKWIA pas, korga obHapyxuBaeTcs yTedka. ITu
ctpaterin TpebytoT NpoYHOCTM BannoHOB M BEICOKOHAAEKHBIX, AONTOBEYHbIX M 6e30TKa3HbIX 3anopHbIX YCTPOWCTB: 06-
paTHOro KnanaHa, py4Horo 3anopHoro knanaHa, ¥C[ ¢ Tepmuyeckum aktneatopoM (TYCL) v aBToMarnyeckoro 3anopHoro
knanaHa. HagexHoCcT 1 [4ONroBeYHOCTL 3aTBOPOR rapaHTUPYeTCs cepTudMKkalmen.

B.3 3awuTa oT n3bbLITOMHOro AaBneHus

Y n3BbITOYHOrO JaBMEeHWs ecTb ABa NOTeHLMAanNbHbIX UCTOMHUKA, 0Ba CBA3aHbl C 3anpaBKON: NEPBbLIA — BbIXO U3
CTPOSA 3anpaBoYHON CTaHLMW M BTOPOW — 3anpaBka TONMMBOM CUCTEMbI XpaHeHWs, KoTopas bonblue He cnocobHa Boigep-
KWBaTb JaBMeHWe 3anonHeHns. PUCK M3BBITOMHOMO AABMEHUS MOXHO CBECTU K MUHUMYMY, €CMNW OCYLLECTBNATL 3anpaBku
TOMNBKO Ha COOTBETCTBYIOLLMX 3aMpaBOYHbIX CTAHLMAX W NPOBEPATL CMCTEMBI XpaHEHWA BOOOPOOA HAa YCTOWYMBOCTL K
ycTanocTu 1 gerpagauuy Matepuana B TEHEHWE OXWMOAEMOro Cpoka Cnyxobl.

Puck n3bbIToYHOrO OABNEHUA Ha 3anpaBoYHON CTaHUMWM CBOAMTCH K MUHMMYMY 38 CHET HECKOIbKUX YPOBHEN 3a-
LWMTBI:

a) nepBblii yPOBEHb: KOHCTPYKL WA 3anpaBoYHOIo NMCTONETa NOAXOAMT TOMNBKO ANA TONNMBo3abopHMKa CUCTEM Xpa-
HeHna TC, Ansa KOTOpbIX NpedHasHayeH AdaHHbIM YPoBeHb Hagayea. Hanpumep, TonnueHasa gopcyHka Ha 70 MIMa nogou-
OET TONbKO K 3anpaBo4HoMy natpybky TC c cuctemoit xpaHeHusa Ha 70 MlMa;

6) BTOpOW ypOBEHL: NEPBUYHAsA cucTemMa 6e30nacHoOCTH Ha 3anpaBoYHOM CTaHUMM NpeKpaLLaeT nogady TonnvMea no
OOCTUXKEHWMM LIeNeBOoro 3anonHeHust cucteMel. [JaBneHue npy aToM He npesblwaeT 125 % ot HPL;

B) TPeTUi ypoBeHb: 3anpaBoyHas cTaHuus ocHaleHa KC[ B nuHMK 3anpaBkuK, KOTopbIW BydeT HacTpoeH Ha MHULK-
npoeaHue cbpoca npu 10 %-HOM NOBLILLEHUM MaKCHManbHO JonycTMMoro aasneHua 3anpasku (138 % HPO) n Ha nonHoe
oTkpsIiTUe npu 150 %-Hom nosbilweHny gasnenns HPL;

r) YeTBEpPTLIA YPOBEHbL: ANA AOMOMHUTENLHOW rapaHTUM 3anpaBoyHas CTaHUWA MOXET UMETb pe3epBHbIA npefo-
XpaHUTENbHLIN KNanaH Ha pasfaTodHOW NMUHWMM C TaKUMU KEe HACTPOWKamu (Mny COMOCTaBMMbIE PE3EPBHBLIE CUCTEMBI).
OxumpaeTcs, YTO 3TOT YPOBEHL 3alMThl ByaeT yCTaHOBNEH CTPOUTENBHBIMU/MPOTMBONOXapHLIMUW TpeboBaHMAMK K CTpoK-
TENbLCTBY CTAHLUMW 1 MX NEPUOOUYECKMMU NPOBEPKAMMU;
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[l) NATbIA ypoBeHb: BOPTOBbLIE CUCTEMBI XpaHeHUs OomkHbl ByayT BeigepuBate 150 %-Hoe noBbilLeHWe AaBNeHUs
HP[ BcneacTtere aBapyy BTOPOrO YPOBHS Ha 3anpaBOYHOM CTaHLMK.

B.4 Tennoeas zawuTta

B cucteme gomkHo 6bITb MO KpalHe Mepe 0OHO YCTPOWCTBO cBpoca AaBrneHust, akTUBUpYEMOe TEPMUYECKU, YTOBbI
cucTema obecneynBana KOHTPONMpyeMblil BeIBpOC BOAOPOAa NpU BO3OENCTBUM 3KCTPEMarnbHOMo Tenna, KoTopoe MOXeT
noepeduTe BannoH unu Bel3agaTh M3BLITOYHOE AaBneHVe, UNK 1 To, 1 apyroe. [peanonaraeTcs, YTO TEPMOAKTUBUPYEMOe
ycTporicTeo ByaeT cpabaTtbiBaTe C COOTBETCTBYHOLMM NOBLILLIEHWEM BHYTPEHHERO AaBneHns unu 6e3 Hero 1, Takum obpa-
30M, NpeJoTBpPaLLaTh paspblB COCYOA, BbI3BaHHbLIM M3DLITOYHEIM AABNEHWEM B HEM UNWN ero TEPMUYECKUM NOBPEXEHNEM.
MpumeHeHMe knanaHa cbpoca gaeneHusa (B otnuyme ot TYCL) Henpuemnemo K3-3a NoTeHunansHOM YyTedkn, KoTopas
MOXeT Cco3AaTk AOMONHUTENBHBIA PUCK B 3aMKHYTOM npocTpaHcTee; TYC[ He noaBepeH AaHHOMY pacnpocTpaHeHHOMY
BUAY HEUCTNPABHOCTH.

B.5 Cpok cnyx06bl U JONrOBEYHOCTb

OnepaTtopkl kKoOMMep4eckoro napka TC, noaBeprarLmxcs UHTEHCUBHOW 3KCNNyaTauum, Takux Kak aBTobychl, 3anpo-
CUNK NPOBEpPKY CrnocobHOCTU K Be3onacHon akcnnyaTauuy Npyv NpoaoIKUTENBHOM cpoke cnyxBel. OnbIT akcnnyaTauum
orpaHudeH 25 rogamm, noatomy 3T TpeboBaHuA npuMeHaloTes Ans kBanudukaumm ot 15 go 25 net.

B.6 Belbop maTepuana

Tpeﬁoaanﬂ K NMpoOBepKe TOro, 4to Martepuanbl COOTBETCTBYHOT MPOEKTHBIM TpeﬁOBaHMﬂM, YKa3aHHbIM B JaHHOM
OOKYMEHTE.

B.7 MNpoBepo4Hbie UCNbLITAHWUA

McneiTanns npepHasHadeHsl Ans npoBepky BesonacHocTn paboTbl cUCTEM B NpennonaraembiX 9KCTPeMarnbHbIX
CTPECCOBLIX ycnosuax Ha popore. JonroeeyHocTs BannoHa npu ANUTEensHOM BO3OEWCTBUM BOOOPOOA B TEYEHWE BCErO
cpoka cny»bbl paccMaTpyBaeTCs B COOTBETCTBMU C TPEBOBaHUAMM K IKCNIyaTaLMOHHBIM UCTILITAHUAM B NMPUNOXKEHUN A.2.
VecnbiTaHWe Ha oxuaaeMyro akcnnyartauuio (cm. 5.2.2.2) noaTeepagaeT, 4To cucteMa obecnevmBaeT He30MacHOCTb B HaK-
XyOLIKMX YCroBKSAX, KOTOpLIE MOTYT BO3HMKATL B TEYEeHWe BCero cpoka cnyxbbl TC. McnbiTaHue xapakTepUCTUK JONTOBEY-
HoCcTU (cM. 5.2.2.3) noaTBepXdaeT, YTo cucTeMa ABMSETCH AOCTAaTOMHO MPOYHOW, YTOOLI HE pa3pyllaThCA B peanbHbIX,
HO HETWUMWYHO TSXKENbIX AOPOMKHBIX YCIOBUMAX W MPU HEOXKWOAHHO MHTEHCMBHOM MCMNONb30BaHWU. McnbiTaHna nponsso-
ANTENBLHOCTM ONS YCrNOoBUI npekpawenns obenyxuanns (cm. 5.2.2.4) npoBepsatoT Npon3BoANTENBHOCTE B TAXKENLIX YC-
NOBUSAX, NPW KOTOPLIX NPekpallaeTcs obcnyxunBaHve. YpoBHW 3arpyKEHHOCTM, BO3HUKAKOLLME NpK 3KcnnyaTtauum, obbi4HO
paznuyatotes ang TC nMyHoro Ucnonb3oBaHus U koMMmepdecknx TC 60MbLIOW rPY30MOa4LEMHOCTH.

3a Hauxydwwue ycnoeus 3anpaBky TMNOBoro TC NpUHMMAaETCA CPOK CNy0bl, COCTOALMIA U3 Hanbornee HanpsiKeH-
HbiX 3anpasok ot 2 MlMa n menee go 125 % HP[, BobisbiBaOWmWx MakcMManbHoe U3MEHEHVE AaBNEHNS U TEMMNEPaTyphbI.

MakcumMansHoe KonM4ecTBO MNOMHLIX 3anpaBoK B TEYEHWE OXUA2EeMOro cpoka cnyx0tbl onpegensaeTca no hopmMyne:
(oxmnpaemblin npober TC)/(oxmoaeMblin 3anac xoga nocne nonHor 3anpaeky). Oxuaaemeid npober TC npuHMMatloT pae-
Hbim 250 000 km. Oxupaembin 3anac xoga TC Ha ogHy MOMHYK 3anpaeky cocTaenaet B cpeaHeM 483 kM. Oxupgaemoe
KOMWYECTRBO MOMHbLIX 3aNpaBoK B HAWXYOLIMX YCNOBUSX, cnefoeaTtensHo, coctaenget 500.

MockonbKy Harpyaka rnpu NonHoi 3anpaeke TOMMMBOM MPEBLILAET HArpy3ky npw YacTUYHOW 3anpaBke, NPOBEpOH-
HOE MCMNbITAHWME KOHCTPYKLMWM NpegycMaTpyBaeT 3HaqMTeNbHbIA 3anac AONOMHUTENBHOW NPOYHOCTH.

YBenvyeHHas 4ONroBe4HOCTb: IKCTPEMAnbHana IKCnnyaraums, Korga asToMobune BeldepK1BaeT NOBbILLEHHOE KO-
NNYECTBO 3arnpaBok.

[MpeBLIlIeHWe OXMOAEMOro KOMMYECTBa 3anpaBoK TOMMMBOM MPOMCXOQWT, ecriv, Bo-nepBbIX, npober TC 3a Becb
CPOK Crny»0bl Bbillle OXWAAEMOro, BO-BTOPbLIX, 3anac xoga TC Ha OOHOWM MOSHOW 3anpaBKe HWXE OXUOAEMOro W/wnw,
B-TPETbUX, cpeaHas 3anpaeka TC He ABNseTcA NonHon.

MakcumansHoe KOonMYecTBO YacTblX HEMOMHBIX 3aNpaBoOK ONPeaenseTcs Kak OTHOLLEHME 3anaca Xofa K MUHUMAarb-
HomMmy 3anacy xofa TC Ha ogHy NOMHYK 3anpaBsKy, YMHOXEHHOE Ha MMHUMAarbLHYIO CPELHIO A0MK obbeMa 3anpaBku 3a
BECb CPOK CIyXObI.

MuHuMansHasa cpenHaa obbemHas 4oNna 3anpaBKku 3a BECk CPOK cnyxObl NpuHATa paBHou 0,33. HagexHesle cTa-
TUCTUYECKNE OaHHBIE O TeKyllel 06beMHONM Aone 3anonHEHUsA OTCYTCTBYHOT, OAHAKO OHUW, OYeBUAHO, DyayT 3aBUCETE OT
HanWyns BOLOPOAHbLIX 3anpaBOYHbIX cTaHumin. Cneuundmkauma KBannukaLuoHHBIX UCMbITAHWIA OCHOBaHa Ha Npeanono-
YKEHWMK, YTO CPoK cnybbl 3anpasok Tonnmneom, Tpedyowmx MmeHee 33 % 3anaca Tonnuea, obecnednBaeT sKCTPeManbHbI
rnokazaTerb, CBA3aHHbIW CO CPeAHUMM CPOKOM 3anpaBok TonnueoM ¢ MHTepsanamu ot 110 go 160 km.

3anac xoga TC npu 3KcTpemansHOM MCMorb3oBaHWK NpuHUMaeTca paeHbiM 590 000 kM.

MuHMManeHbIM 3anac xoga TC npu NonHow sanpaeke NpuHUMaeTcs paBHbIM 322 KM. B HacTosAwee BpeMs Bce J0-
poxHble TC, BbiNyckaemble BeOyLLMMW MPOU3BOAMTENAMU, UMEIOT 3anac Xo4a Ha ofHy NonHyto 3anpaeky 6onee 500 km.

[MoaToMy npegensHoe KONMYECTBO 3anpaBok NpuHumaeTcs paeHbiM 5500 = 3 x 590000/322.

PacueTHo-kBanudgukaumoHHble TpeboBaHWA Mo NPOYHOCTM (3anacy NPOYHOCTU) NMOBLILUEHHOW OONTOBEYHOCTM:

- TC c 3anacom xoga B 322 KM Ha OOHOW MOMHOW 3anpaBke gomkeH npoexatb bonee 1 600 000 km, 4ToOLI NOTpe-
boeanock 5500 nonHLIX 3anNpaBokK;
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- YacTW4HaA 3anpaBKka BbI3bIBAET 3aMETHO MeHblUMe KonebaHus TemnepaTypbl W JaBMeHUs W, CneaoBaTenbHO,
3HAYUTENBHO MEHBLLIME HANPSXKEHNS, YEM MONHOE 3anonHeHue. MNpoBeaeHe BbICOKOYACTOTHBIX LIMKIUYECKUX UCTBITaHWIA
OaBMNeHWs Npy NOMHLIX 3anpaBkax TOMMWBOM C NepenagamMu AaeneHus obecnevrBaeT 4ecATUKPaTHLI 3anac NPOYHOCTH;

- KoMMmepyeckue bonblierpysHele TC (aBToBYCEI) — KOMUYECTBO LIMKIOB 3anpaBku/crivBa TOMnNuea Ans npoBepoy-
HbIX UCMbITaHWUIA.

Ha npoekTHylo aTTecTaumio CUCTEM XpaHeHMA ANA KOMMEPYECKOrO UCMONb30BaHWSA B TAXENbIX YCIOBMAX BAWAIOT,
B TOM yKncrie, ABa (pakTopa:

a) kommepyeckue TC MOryT nogBepraTbCa TEXHWMECKOMY ODCNyXUBaHWIO (HanpuvMep, KanuTanbHOMY PEMOHTY
OBWraTensa v TPaHCMUCCUK), YTO 3HAYUTENBLHO yBenuuueaeT cpok cnyxbbl TC (ganbHocTe npobera) v, Takum obpasom,
YBEMWYMBAET KOMWYECTBO 3anpaBok TOMNMWBOM B TEYEHUE OXMOAEMOr0 CPoKa CnyXobl;

6) kommepyeckre TC 0BLIYHO OCTalOTCA B 3KCNnyaTauuu B TedeHne 15 n Gonee net. PykoBoguTenu aBTonapkoB
06bl4HO TPebyoT cepTudukaLuo cucTem xpaHeHusa Ha 20 — 25 neT akcnnyataunn. Kpome Toro, kKommepyeckue TC mMo-
ryT PerynsapHoO NOABEPraTbCA eXeAHEBHON 3anpaBKke OT MyCTOro 40 MOMHOro ¢ NOCNenyoLed HOYHOW CTOSHKON, Tak YTo
JaBneHue 1 TeMnepaTtypa TONMUBA HE cpa3sy CHUXKAKOTCA Npu nocnenyowem BoxaeHuu. TpeboBaHUs K LIMKIMYECKUM UC-
NeITaHUSAM Nod AaBneHUeM Kommepdeckux TC GonbLIOW rpy30NogbeMHOCTM NpeanonaraT cneayrllee:

- KONUYECTBO UMKIIOB NS UCMBITAHUA Ha yCnoBuaA oxungaemoro obcnyxueaHma pasHo 1000 umknos. MuHuMym ons
kommepyecknx TC npMHMMaeTca paBHbIM YABOEHHOMY npobery NMYHOro TpaHenopTa, T. e. oxmaaeMbi npober TC 3a Beckb
cpok cnyx6bl coctaenset 483 000 km;

- KOMWYecTBO LMKIMOB MpU UCMbITAHUKM Ha gonrosevHocTe pasHo 15 000. YTobbl NpedycMOTpeTb HeOrpaHUYeHHoe
Ucrnonb3oBaHve, Ans MOAENVMPOBaHWA HemnpepbiBHOW paboTel aBTobyca B TedeHue Bcero paboyero oHA Gbinv NpuHATEI
3KCTpemarnbHbIe YCroBusa — 2 NomnHbIE 3anpaBky B AeHb. MyuHuManeHbIi cpok ceptudhmkaumm kommepyecknx TC coctae-
naet 20 neT; cnegoBaTtenbHO, MUHUMAaNbHOE KONMMYECTBO LIMKIOB UCNbITaHWI cocTaBnsaeT 2 x 365 x 20 < 15 000. Hapex-
HOCTb JaHHOro onpefeneHus obecnednBaeTcs TeM, YTO OTHOLWEHME npouaeedeHnsa 15 000 uuknos 1 322 kM npobera K
3anpaBoyvHoMY uMKkny npeeblwaeT 4 000 000 km npobera.

B.7.1 BazoBble TpeboBaHUS K NPOU3BOAUTENBEHOCTU

3TM UCNbITaHUA NpefHa3Ha4YeHbl ANg Toro, YTobbl:

- obecne4ynTb MCXOQHbIE AaHHbIE COCYAOB ANS OANbHENLWIEro MCNOMb30BaHWA MPU aTTecTaumMu KOHCTPYKUUK (CM.
52.224n522309)

- obecne4ynTb YBEPEHHOCTL B TOM, YTO DanoHbl, NpeacTaBrneHHbIe OA aTTeCTaLUWOHHbIX UCTIBITAHWIA KOHCTPYKLIMK,
CpaBHUMBbI MO CBOWM CBOWCTBaM;

- NPEefoCTaBUTL MCXOOHbLIE AaHHbIE, UCTIONb3YEMbIE AN1A NOATBEPKOEHWSA TOr0, YTO M3rOTOBINEHHLIE CUCTEMBI COMO-
CTaBMMbI C CUCTEMaMMI, UCMOMNb3yEMbIMU ANA aTTECTALMM AN KCNnyaTauMn Ha 4oporax B COOTBETCTBMM ¢ TpeboBaHws-
MM K ucnblTaHnam 5.2.2.

B.7.2 TpeboBaHus K 6a20BLIM XapakTepUCcTUKaM — COBMECTUMOCTL C BOAOPOAOM

OueHnBaeTCs CKIMOHHOCTL K BOAOPOAHOMY OXpynyMBaHuio. 310 TpeboBaHue paspaboTtaHo Ana obecneyveHns rapax-
TMMW TOTO, YTO JONTOBEYHOCTL BannoHa (T. e. ero BOCNPUUMYMBOCTL K YCTaNnoCTHOMY paspyLUEHUIO B pe3ynsTaTe LUKIoB 13-
MEeHEHWNs OaBNEHWA) MPOBEPSAETCA Kak Havxyallee ycnoeue. [JoctaTodHOCTb UCTBITaHUIA C LUKITUYECKUM TMOPaBNMYECKUM
O3BreHWeM rnoAateepxaaeTcs (Mnv onpoBepraeTcs) Keanuukaunen mMeTannuyeckux Marepuanos, KOHTaKTUPYIOWMX C
BOOOPOAOM (HanpymMep, MeETanNNMYeckoro Kopnyca, nelHepa unv ropfioBMHON), Ha CTOMKOCTb K BOAOPOAHOMY OXpynyMBa-
HU1IO.

Ecnu metannbl, UCNOMb3yeMbIe B KOHTaKTe C razo00pasHbiM BOAOPOAOM B DannoHe, NOATEBEpXOEHbI Kak NMPOYHO
YCTOMYMBLIE K BOOOPOOHOMY OXPYNYUMBaHWIO, TO MMAPaBNUYecKkre UCnbiTaHua no 5.2.2.3 goctaTtoyHbl AN NoATBEPXKAEHWA
OOMrOBEYHOCTU B OTHOLLEHMK YCTANOCTH NPUY LMKIMYECKOM M3MEHEHUW OABNEHWA NPV Onepauusax aanpaekw/cnvea Tonnu-
Ba. HagexxHasa cTOMKOCTE METANMOB K BOOOPOAHOMY OXpynuunBaHuio noarteepxaaetca nubo tTabnuyHeiM nepedrem B A.2.3
(MeTannbl, ANS KOTOPLIX NMPU3HAKTCA 3KCMepMMEHTarbHbIE AaHHbIE W OMbIT MCMONbL30BaHUS), MMBO 3KCNNyaTauMoOHHBIMK
UCMbITAHUSIMU, yKasaHHbIMK B A.3.

Ecnu meTannbl, MCNonbayemsle B KOHTAKTE ¢ ra3oobpasHeiM BoAopoaoM B 6annoHe, He NOATBEPKOEHBI KaK MPOYHO
YCTON4YMBLIE K BOOOPOOHOMY OXPYNYUMBaAHWIO, HO OXWOAETCH, YTO CTOMKOCTb Oy[AeT AO0CTaTOYHOW ANA KOHKPETHOro npu-
MEHEHNs, TO 3Ta CTOWKOCTL A0MMKHA DbITh NOATBEPKAEHA UCMBITAHMEM COCYAa LUMKMIMYECKUM M3MEHEHUEM LOABMEHUS C
ncrnonb3oBaHvem rasoobpasHoro Bogopoaa, Kak npueeneHo B A4,

B.7.3 TpeGoBaHnA K 6a20BbIM XapaKTepUCTUKaM — COMPOTMBNEHUE Pa3pbiBY No4 HanpmKeHUeMm

3710 TpeboBaHue 0beCNeYMBaET YBEPEHHOCTL B TOM, YTO BannoH MMeeT 0OCTaTOYHYH CNOCOBHOCTL NPOTUBOCTOATE
paspblBY NpW BbILEPKKE NPW NOBLILLEHHOM OaBNeHUW U TeMnepaType. Kputepuii npremMnemMocTu rapaHTUpYeT, YTO MUHW-
mMarnsHOe AaBneHve paspbiBa ABNAETCS L0CTaToOMHbIM AN Toro, 4Tobel 6annoH Mor gepxaTbes B paboyYemM coCTosHAW Npu
1,5 x HP[ v Temnepatype 85 °C B Te4yeHue He MeHee 25 NneT, YTO OXBATbIBAET ANUTEMBHYI0 CTOAHKY B XapKUX YCNOBMAX
W YCIOBUSA, KOTOPLIE MOTYT BO3HUKHYTE B CINy4ae MHOXeCTBeHHbIX cboeB npu 3anonHeHun TC. [ononHutensHas MHGOpP-
mMauusa npuBegeHa B npunoxeHunm XK.

B.7.4 NaBneHue pazpbiBa HOBOro 6annoHa

HomuHanbHOEe AaBneHve pa3pbiBa BHOBL M3rOTOBIMEHHLIX BAnnoHOB yCTaHABNMBAETCA ANS Tpex Lenen:

1) ANS NPOBEPKU TOTO, YTO M3TOTOBMNEHHbLIE COCYALI COOTBETCTBYIOT XapakTepUCTUKaM aTTECTOBaHHLIX MO MPOEKTY
cocygoB (cm. 5.2.3.2);
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2) Ans NpoBEepKW TOTO, YTO BHOBb W3TOTOBIEHHbIE COCYAbl MMEIT NepBOHaYarnbHy NPOYHOCTL BbIlLE, YEM MUHU-
MarnbHOe AaBrneHune paspbiBa (cMm. 5.2.2.1.2.a);

3) Ans npoBepkM TOro, YTO CBOWCTBA COCYAOB, COOTBETCTBYIOLIME TPEBOBAHUSAM K KOHCTPYKLMW, HE W3MEHAKTCA
CYyLLeCTBEHHO BO BpeMs oxuaaemown akcnnyatauuun TC (5.2.2.2.4).

B.7.5 Cpok cnyx06bl HOBOro cocyga nog gaBneHumem

MwuHUManbHBIM CPOK cny»6bl Nog AaBNeHWEM BHOBb M3rOTOBMNEHHbIX COCYA0B YCTaHaBNMBAETCH ANA TPexX Leneu:

1) OnA NPOBEPKW TOrO, YTO M3rOTOBMEHHLIE COCYAbLl COOTBETCTBYIOT XapakTepucTkaM COCYA0B, OTBEYAOLMUX Npo-
eKTHbIM TpeboBaHuaM (cM. 5.2.3.2),

2) OnA NpoOBEPKWM TOro, YTO BHOBb W3TrOTOBIMEHHBIE COCYAbl MOTYT NOAAEPXKUBATL OxuaaemMyo paboTy 6e3 yrTedek
1 nnbo BbIRAYT U3 CTPOA U3-3a yTedkn (He paspbiBa), Nubo He BeIMOYT U3 CTPOA BO BpeMsl aBapuiHOW 3anpaBkv/cnvea
TONnuBea,

3) ANA NPOBEPKW PEnpe3eHTaTUBHOCTA CBOMCTB KBanudWLMPOBaHHLIX COCYAO0B (CPOK CNy:xObl nod AaBrneHWeM)
[ONA BCEX BbINyCKAEMbIX U3OENWIA.

B.7.6 UcnbiTaHne oxuaaeMbIX 3KCNNYyaTaLMOHHbLIX NOKazaTeneu

B TeueHne obbivHoro cpoka cnyxtsl TC ero akcnnyatauusa Ha 4oporax NpUBOOUT K BO3OEWCTBUI0 MHOMOUYMCIEHHBIX
Harpy3oK, KOTOpbIE NOCNENOBATENBHO YCyrybnsaTCcsa CBOMM BO3OEACTBUEM; CreaoBaTenbHo, cnocobHOCTb BbIAEPKMBATL
YepeayroLwmeca Harpyskn SBNAETCA BaXKHENLLMM 3nemMeHToOM nposepkn pabotocnocobHoCTH.

McnelTaHne oxmuaaemblx aKCnryaTauMoHHbIX NokasaTtenei (cMm. 5.2.2.2) npoBepseT, 4To cucTtema paboTaeT B 0Xu-
[aeMbIX OOPOXHBIX YCIOBUAX, TAKUX KaK 3anpaBka TOMMAWBOM, BOXAEHWE (CMVMB TOMMMBA) U MapKOBKA; 3KCTPeManbHbie
TemMnepartypbl TAKKEe Y4UTLIBAKTCS, NOCKONbKY GonblnMHCTBO TC BO MHOMMX Cry4Yasx CTankuMBarTcsa ¢ TAKUMW TEMNepary-
pamu. Kpome TOro, CUCTEMbI XpaHEHKWS JOMKHbI BIOEPXKUBATE NEPUOLNYECKOE MPEBLILEHVE OABNEHNS HA 3anpaBoYHON
cTaHumn. OxuaaeTcs, YTo YacToTa 3anpaBku TOMMWBOM Nod U3bbITOYHbIM AaBrneHneM ByaeT Ype3Bbi4aHo HU3KOW, OfHa-
KO MOATBEMKOALLMX CTATUCTUYECKMX JAaHHBIX MO 3TOMY NOKa3aTEMO HET.

Oxunoaetcs, YTO COMETaHME LIMKIMMYECKUX U CTaTMYECKUX BO3AEUCTBUIA OaBneHusa OyaeT urpatb posfb 3HAYUTENb-
Horo cTpecc-thakTopa. MI3BeCTHO, YTO LUMKITUYECKOE U3MEHEHWUE AABNEHWUA MHULMMPYET POCT TPELUMH B HEKOTOPLIX CUCTE-
Max, BMOCNeacTBUM YCKOPSIOLWMIACA Noa AeWCTBUEM CTaTUYECcKoro HanpsxeHus. [NMpocadnBaHve Bogopoaa B YCMOBUAX
CTaTMYECKOTO 3anOIHEHUA YCKOPAETCA HanWuMeM 3TMX MUKPOTPELLMH. BO3MOXHO UMKNWMYEcKoe U3MEHEHWEe OaBMneHus
nocrne CTaTM4eCcKOro BO34eNCcTBMA BOAOPOAA, YTO NPUMBOANT K HANPSXKEHWIO, BO3HUKAIOLWEMY HE TONMbKO MPU LMKIIMYECKOM
WN3MEHEHWUW OABMEHWS.

Mcnonb3oBaHue BOOOPOOHOIO TONNMBa UMEET CBOM 0cobeHHocTH. KonebaHua TemnepaTtyp W NPOHULAEMOCTbL Ma-
Tepuana yHuKanbHbl Ang Bogopoaa.

MoHo npegynpeanTs HEUCNPABHOCTH, BO3HMKAIOLLUE B pe3ynkTaTe B3auMOAeNCTBIA LIMKMUYECKOrO ¥ CTaTUYECKO-
ro Bo3gencTeus. HanpumMep, yTedka Booopoaa Yepes MUKPOTPELLWHEI B NeWHepe B peayrnbsraTte LMKNUYHOTo BO30enCcTBUS
3KCTpeManbHbIX TeMnepaTtyp OyOeT YCKOPATLCS NPU CTaTUYECKMX BO3AENCTBUAX BEICOKMX TEMNEpaTyp U AaBneHus. Hackl-
LeHWe BogopoaoM MaTtepuana obonodky GannoHa Ha BHELLHel CTOpoHe neiiHepa OyaeT co3faraTh BHELUHEe OaBMNeHne
Ha NelHep, Koraa coAepMMOe Cocyda OTKaYMBAETCA NpW CrVBE TOMMUBA, YTO MOXET NPUBECTU K OTCMauBaHui nevHepa
oT 0DONOYKM 1 ero NoBpexaeHu. PaspylueHve neiHepa n3-3a BHELUHErO AaBNeHWsa Bogopoda Habnwooanock B aKCTpe-
MarbHbIX YCIOBUSAX.

JKCTpemanbHble TEMMNepaTypbl OKpyxatLLen cpeabl ByayT 3Ha4YMTENbHbIMK hakTopamun cTpecca. Boicokue Tem-
nepaTypbl OKpy»Katowwen cpefbl cnocobCcTBYIOT NPOHUMKHOBEHWIO B Marepvan Bogopofa. BoamoxHO B cucTemMax MOoXeT
BO3HWMKHYTb YTeYKa TOMbKO NMPU LMKIMYECKOM WM3MEHEHUWM OABMNEHUA C ra3oobpasHbiM BOLOPOAOM NMpu Bonee BbICOKUX
TemMnepartypax OkpyatwLlein cpenbl. B yCrioBUsx CBEpXHU3KOM TEMNEPATYPLI OKPY:KaKLLel Cpeabl 4ONONMHUTENbHLIN yoap
OT NepenagoB AaBneHust 1 TeMMNepaTypel MpU CNWBE W 3anpaBke TOMIMBOM MOXKET CEPLE3HO NMOBPEAUTE MaTepuansl BHy-
TPEeHHEN NOBEPXHOCTU 1 (DUTUHIN, KOTOPLIE SBNSKTCA KPUTUYECKUMUN INEMEHTAMWN FEPMETUYHOCT CUCTEMBbI.

Takum 0bOpa3om, 4ToObl MPOAEMOHCTPUPOBaTL CNOCODHOCTL BhIAEPKMBATL OXMOAEMbIE 3KCIMITyaTauMOHHbIE Ha-
rpy3KK, KBanuMUKaLWOHHbIE UCTLITAHWUA KOHCTPYKLMW OOIMKHEI BKKOYATh BO3AENCTBME COMETaHWA LMKIMYECKOro U cTa-
TUYECKOTO OABMEHMA BOAOPOAHOIO TONMMBA NPWM HOMWHATBHBIX U SKCTPEManbHLIX TEMNEpaTypax oKpy»aloLLeln cpeapl.

B.7.7 Uuknuyeckoe uameHeHue gaBneHuUs npyu HOMUHaNbLHOW U 3KCTpeMarnbHOW TeMnepaType oKpyxarllen
cpegbl.

OpHWMM K3 KoYeBbIX PaKTOpPOB CTPECcca B CUCTEME XpaHeHWsa BoOopoaa ABNATCH Nepuoanyeckie 3anpaBku To-
NIUBOM W NMPOMEKYTOYHBLIE BbIMYCKW TOMSIMBA BO BPeMSs 3KcnnyaTtaumu TC, NOCKONbKY cucTema repMeTnsanum nogesepra-
eTcsa KonebaHuAM BHYTPEHHEro AaBMNeHUs M TeMMNEpaTyphl, YTO CNOCOOCTBYET NPOHMKHOBEHWIO BOOOPOAA B Matepuansi,
CTPYKTYPHO rubkme 06onoYkn COCYAOB, YCTANOCTHLIE MaTepuans! U NOABEPXKEHHbIE NOBLILLEHHOMY M3HOCY MEeCTa KOHTakK-
Ta anNeMeHTOB cUcTeMbl. Harpyaku npv 3anpaeke, CBA3aHHbIE C NepenagamMu OaBneHusa U TeMNepaTypbl, MakCUMarnbHbI
npwy NonHo’ 3anpaeke (0T NyCTOro 40 3anonHeHHOro obbemMa). JKCTpeMarnbHbIe YCroBMA 3anpaBku 3achMKCMpPOBaHb! CTaH-
AapTamu npoToKomMa 3anpaBkk Ang 3anpaso4dHoi ctaHuum FOCT P 70682 (cm. Takke [1]).

Takum obpazom, npegenbHbIM YCIIOBUEM 3anpaBky BygeT MakcMmMarnbHO AonyCTUMast CKOpoCTb 3anpaeku no FOCT
P 70682, npu KoTopoi AaBneHne Bodopoda B BannoHe pacTteT oT MUHMMAarbHOro (nyctol 6annoH) 4o MakCUManbHOro
(3anonHeHHbIN BannoH).

MakcumansHoe gaBneHve HanonHeHusa coctaenget 125 % (£1 Mla) ot HPLO, rae +1 MlMNa — oxuaaeman norpeLu-
HOCTb B TOMHOCTW yNpaBreHns AaBneHvem, BBegeHa ANA NpefoTepalleHns HegonyCTUMO N3BbITOYHOIO AaBNEHUS.
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MuHMManeHoe gaeneHue coctaenset (2 £ 1) Mla, ecny B cucTteme XpaHeHWs He YCTaHOBMEHL!I CpeacTBa ynpas-
NeHWs, NpejoTBpallakLlMe Cnve Tonnuea npu nageHyuu aaeneHusa Hwxe 1 MlMa. Oxupoaemana norpewHocts £1 MlMa
obecneynMBaeT 4OCTATOYHYIO TOYHOCTE PErynMpOBaHWA AABNEHWA ANS NPeaoTBRpaLleHna Hegonyctumo BeicTporo copoca
OaBMNEHUA [0 CIULLIKOM HU3KOro aBMNeHus.

MakcumansHoe HanpsKeHwe Npu 3anpasBke BO3HMKAeT npu BGbICTPOW 3anpaBke, onpegenseMon NpoTOKoNnoM 3a-
npaekn MOCT P 70862; caman BbicTpasa 3anpaBka — 3 MUH Ha NOMHYH 3anpaBky.

Hawnbonee HanpseHHble BbIOPOCHI TOMNMMBA NPOMCXOAAT MPW Ero CamblX BbICOKMX CKOPOCTAX, KOTOpble NMpouc-
XOOAT B YCNOBUSAX BOXASHWSA C BbICOKMM MOTpebneHMeM MOLLHOCTW MK MpU py4HOM BbIDpOCe BO BPeEMSI TEXHUYECKOTo
obcnyxmeaHus unu pemoHTa. OxunaaeTtcs, 4To 6opToBasn cucTemMa XpaHeHWsi BEIAEPXKUT Bo3AelicTBMe cpabaTbiBaHns BTO-
PWYHEIX cMCTEM BE30MacHOCTY 3anpaBOYHbIX CTAHLMIA, COCTOSLUUX M3 MPEAOXPaHUTENbHBIX KNanaHoB, HACTPOEHHBIX Ha
WHUUMMpoBaHKe cbpoca npu 1,38 x HPL n nonHoe oTkpeiTne npu 1,50 x HPL. CnegosaTtensHo, BCe CUCTEMBI JOITKHbI
BblgepuBath 3anpaeky Ao 1,50 x HPL B TeveHme Bcero cpoka cry»obl.

JKcTpemarsbHbie TeMNepaTypbl UrpaKT BaXHYO porb B NpoLecce aTTecTauuu.

Linknel nameHeHns aaBneHnsa razoo6pa3Horo BoAopoaa B COMETaHUM € 9KCTPEMAnbHbLIMK YCIOBUAMU OKpPYKatoLLEen
cpenbl Mexay LUuknaMmu obecnevymMBaloT BOCNPOU3BEEeHMEe YCNOBUIA 3anpaBky TONNMBOM MOCMNe UHTEPBANOB CTOAHKU Ha
OTKPBLITOM BO3ayXe, korga ctabunuaupyetcs Temnepatypa. [1pu CBepXHU3KUX TEMMepaTypax OKpy»KalLlewn cpensl JKc-
TpemarbHbIA pacxos ToMnvBa (BOXOEHWE C BbICOKOW HAarpy3koW) NPUBOAMT K OOMONHUTENBHOMY CHUXEHWIO TEMMEepary-
pbl, CNOCOOHOCTL BbIAEPHKMUBATL KOTOPOE AOMKHbI NPOAEMOHCTPUPOBaTL CUCTEMBI. TakuM obpa3oM, ypaBHOBELLMBaHWE
cBepxHU3kMX (MuHyc 40 °C) TemnepaTyp NpoOBOAUTCS C NOMHOCTLH 3aNOSNIHEHHBIMW CUCTEMAaMMU (MITIOTHOCTL 3KBUBAINEHTHA
1,00 x HPI npwu 15 °C), utobbl 0becnevnTs MakcumManbHbli Nepenan AaBneHns U NPOAoKUTENBHOCTb BEICOKOCKOPOCTHO-
ro NoTOKa BO BPEMS CMUBA TOMNMEA.

Unknel gaBnenus razoobpasHoro sogopoga npy muHyc 40 °C npoBogsTea ¢ konebanuamu gaenexus ot 2 MlMa go
0,80 x HPL (£ 1 MMa). Mpw munyc 40 °C 0,80 x HPL cooTBeTCTBYET NMOTHOCTM NOMHoro 3anonHenus (1,00 x HPL npwm
20 °C).

TC MoxeT noapepraTbCs 3HAUUTENLHOMY BO3ZAEUCTBUIO OKpyXatllen cpedbl kak npu +50 °C, Tak U npu MUHYC
40 °C.

SKcTpemaneHble Temnepatypsl nntoc 50 °C u muHyc 40 °C npMMeHAKTCS ANA UCNbITAHWIA 3anpaBky/cnnBa Tonnnea
B COOTBETCTBMM C MX YACTOTOW B OKpYXKaloLLEen cpeae.

B.7.8 MNokazaTenn napkoBKWM — UCMbITaHWE Ha MPOHMKHOBEHWE U YTeYKY Nod cTaTU4ecKUM OaBreHueMm rasa

TemnepaTypa A8 UCMbITAHWA Ha YTeuky/NpoHuLaeMocTh Bbina BelbpaHa He MeHee 55 °C kak akcTpeMarnbHoe yc-
NoBKMe, OTpaxarLlee ANUTENBHYK CTOAHKY B 3aKPLITOM NOMELLEHUW, HanpuMep rapa;e. [JaBneHvre nonHoro 3anofiHeHWs
npu 55 °C coctaensiet 1,15 x HPL.

Kak onpegeneno B TOCT P 70679, makcumanbHo JONYCTUMbIA Pacxod 13-3a YTeYKU W NpocavnBaHnsa U3 CUCTEMBI
XpaHeHWst BOOOpOaa YCTaHOBMeH Ha yposHe 150 cM3/MWH ANA cTaHOapTHbIX Nerkosbix TC, 4ToBbl NPefoTBPaTUTL HaKo-
nneHve Bogopoaa o 25 % ero HMB B HeGonbluom nomelleHnn obbemom 30,4 M3 ¢ Bo3gyxooBmerom 0,03 m3/yac. Ans
Gonee kpynHeix TC npeaycMmoTpeHo Bonbllee gonyweHwe, nockorneky 3T TC 3aHMMaloT 6onbllee NpocTpaHcTBo, Npo-
nopuuoHansHoe pasmepy TC.

TakuM 06pa3oM, MakcUManbHO AONYCTUMBIN pacxon Ans cucTem coctaensieT R x 150 cm3/MuH, roe

. (@+1) % (h+0,5)x (I +1)
- 30,4

roea, hnl— LKpUHa, BbiCOTa U ANMMHa NnomMeLlleHnAa COOTBETCTBEHHO, M.

B kayecTBe ankTepHaTWBbI, CUCTEMbI XpaHeHus obbeMom MeHee 330 n MoryT ObiTh NpefBapuTEnbHO KBanuuLm-
poBaHbl 40 46 mMn/n/4 N0 BMECTUMOCTW BOLbI B COCYAE BEPOATHLIX 06X 06beMoB BannoHoB B TC pasnnyHoro pasmepa.

Tawke 6bino nobaeneHo TpeboBaHWe K NPOBEPKE Ha NOKanbHYI0 yTeuKy, YToObl OHa He Morna NoaAepKuBaTh ro-
pPeHVE BOOOpOAA W BMOCMEACTBUM ocnabnate Matepuan v Bbi3blBaTk NMOTEPK repMeTu4HoCTM. MuHuManeHbIA pacxoq
Bogopoaa, cnocobHbIn nogaepxueaTe nnamsa, coctaenset 0,028 mr/c U3 TMNMYHOTO KOMMPECCUOHHOTO (OUTUHra, a8 MUHK-
ManbHO BO3MOXHAsA yTeuka M3 MUHUATIOPHOM KoHdmrypauum ropenku coctaensaet 0,005 mr/c. MNockonbky koHpUrypaums
MWHUATOPHOWN rOPENKA CYMTAETCa «HAaNXYALWMUM CIy4aem», KpUTEPUA MakcumanbHOW yTedku B B.7 Bbin BeibpaH paBHbIM
0,005 mr/c.

B.7.9 UcnbiTaHusa NpobHLIM AaBneHWem

MuHMMansHas ocTaToyHasi MPOYHOCTL, NoATBEpKAaemas TpeboBaHvem npobHoro AaBneHus, UMeeT ABa 060CHO-
BaHnA. Bo-nepBbix, xenateneH 3anac Boiwe 1,50 x HPL Ha ypoBHe ynpaBneHus HeMcnpaBHOCTAMM 3anpaBoYHbIX CTaH-
uuid; 1,80 x HPL npeBblllaeT oxxuaaeMyrd MakcuMarbHyH norpeliHocTs B 5 % B perynupoBke 1 oTknuke KCL. Bo-BTopbIX,
BEPOATHOCTb Pa3pyLUEeHUs MaTepuanoB ¢ HaMXyOLMMK NoKasaTensMu COMpoTUBMEHUS Pa3pbIBY MOA HaMpPSXeHUeM nog,
Harpy3akoin npu 1,80 x PO B TedyeHne 5 MWUH Bbille, YeM ero BepoATHOCTb npy Boiaepxke 1,50 x HPL B teueHne 10 4.
3TOro BpeMEHW JOCTATOMHO AN OXNAKAEHUS, YTOObI YMEHBLUNTE U3BLITOMHOE AaBMEeHUE, UMW OPYTUX KOPPEKTUPYHOLLIMX
gencteui ans cbpoca m3bbiTodHoro aaenenus. B bonee paHHux ctangaptax Tpebosanock, YTobbl cUCTEMBI XpaHeHUs
OEMOHCTPUPOBAN aHanorMyHy OCTaToMHYH NMPOYHOCTL Ha pa3peiB 1,8 x HPL.
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[pogemoHcTpupoBaHHas cnocobHocThb BhigepxuBaTh Bosgencteme 1,80 x HPL B KOoHUE cepun UCMbITAHWIA Ha
oxMaaeMbll cpok cnyx6el obecneunBaeT OCTATOMHYK MPOYHOCTH MOCME KOMMMEKCA BO3AEWCTBUA OXWOAEMOro CpoKa
cny>x6bl. AHann3 Hauxyawero cnydas ycranocTu BONoKoH (cM. 5.2.2.3.6) nokasbiBaeT, YTO BEPOATHOCTb YCTOWYUMBOCTU
cuctemsl npu 1,80 x HPL B TedeHue 5 MUH 3KBUBanNeHTHa TakoBow npu 10-4acoeoM Boagencteun 1,50 x HPL.

B.7.10 UcnbiTaHWA Ha pa3pbIiB

TpeboBaHne CHWXeHWs cpegHero AaBneHns pa3pbiBa HOBOW CUCTEMbI XPaHeHWUs (He nogBepraBLUEncs cTaTuHecKo-
MY WK LMKIUYECKOMY UCMbITaHUIo nog AaeneHvnem) He bonee yem Ha 20 % 3akniovaeTcd B obecnedeHnn cTabuneHOCTH
MPOYHOCTH KOHCTPYKLUMKW Ha paspbiB B TEYeHWe CpoKa CryDbl.

B.7.11 JonroBeyHocTk NpY ANUTENBHOW 3KCNNyaTauuyn B 3KCTPEManbHbIX YCIOBUAX

Cepws ncneiTaHWA Ha ONTOBEYHOCTL paspaboTtarHa Ans AEMOHCTPAaUMKM NPOYHOCTU Ha Pa3pbiB B COMETAHWUM C IKC-
TpeManbHbIMU YCAOBUAMW 3KCNAyaTaumy, BeIXOOALMMU 32 paMKU TeX, C KOTOpbIMKU cTankueaetca TC B TMAWYHBIX YC-
NoBMAX 3KcnAyaTaumnu, YTobbl 0becnevnTe HAAeXHYH rapaHTUo CTOMKOCTK K pa3pbiBy. DTa Cepusi MOXKET BbINONHATLCA
rMapaBnvyecku (To ecTe C OTAeNbHO B3ATHIM COCYAOM), MOCKOMbKY OHAa OPUEHTUPOBaHa Ha CHWMKEHMEe MPOYHOCTU KOH-
cTpyKkuumn bannowHa.

BosgelcTBre OKpy:KatoLLen cpeabl BKNioYaeT B cebs BHELLHME MEXaHWYECKUE NOBPEXAeHUS, CBA3aHHbIE C M3HOCOM
HaeecHoro obopygoeaHua TC, a Tawke B pedynbrate XMMWYEeCKOro BO34eNCTBUA akTUBHbIX KOMMOHEHTOB, Tak WK UHaye
BCTPEYAIOLLMXCA B MpoUecce aKcnnyataummn (K NpuMepy, KUCNOTHbIA A0XAb, CNAKOTb, akKyMYNATOPHAS KucnoTa).

B.7.12 UcnbiTaHue Ha yaap

Oxwvpaertcs, 4To BannmoHblI MOTYT BblAepaTh MOBPEXOEHUS BO BpeMS YCTAHOBKW, PUCK KOTOPLIX NpeanonaraeTcs
Ha OTAEeNbHBLIX PEMOHTHBIX NPEAnPUATMAX nocnenpoaaxHoro obenyxmneanus. CuctemMel AOMKHBI HaAexHO paboTtaTe no-
cre nageHusa ¢ NOMHOCTEHO BBIABMHYTOMO BMNOYHOMO NOrpy3yvka nepeq yctaHoskon B TC.

B.7.13 UcnbiTaHue Ha NOBepXHOCTHOE NOBpeXxaeHue

Xnmuyeckoe BO3OeNCTBME MMUTUPYET 3KCTpemarnbHOe BO3OeWCTBUE KOPPO3WOHHO-aKTMBHBIX BELEeCTB (KMCMOThI
M OCHOBaHWA) 1 XMMUYECKM aKTMBHBLIX MaTepuanos, MPUCYTCTBYIOLWMX B OOPOXHOW cpede. MNeped xmmuyeckum Boageid-
CTBMEM NO U3AENUK HAaHOCATCA ChOKYCMPOBaHHLIE YAaphkl, UMUTUPYIOLLME MAKCUManbHO BO3MOXHOE B AOPOKHBLIX YCO-
BUAX BO3OENCTBUE KAMEHHOW KPOLLKM, CMOCODHOW NPOHWMKHYTE CKBO3b 3alLUMTHOE NOBEPXHOCTHOE NokpeITMe. Kpome Toro,
6annoHbl NogBepeHbl MOBEPXHOCTHBIM MEXaHW4YeCKUM NOBPEXAEHUAM (Hanpumep, BO3MOXHOMY WCTUPaHWI0 B MecTax
NMpYKpenneHuns).

[Mepen UcnbITaHWEM Ha XMMWYECKYK CTOWMKOCTb CTEHKa COCYAa BbICOKOrO AaBMNeHus OoMmkHa ObiTb NogBEprHyTa no-
BEPXHOCTHbIM MOBPEXOEHMAM NyTeM paspesaHus, NCTUpaHua M npokona. NoepexaeHue NoBePXHOCTU AOMKHO BKMOYaTh
NpoKonbl MOBEPXHOCTHOrO cnosi boneluero pasmepa, YeM B Npefenax Npov3BoACTBEHHbIX JOMNYCKOB, M COOTBETCTBYOLNE
cune yaapa AOPOXKHOro rpaBusi.

B.7.14 UcnbiTaHWA Ha XMMUYECKYH CTOMKOCTb

[MoBpexaeHHble B peaynbTaTe NpoKona y4acTku CTeHKW BannoHa BbICOKOTo AaBneHns cregyeT noaBeprHyTe obpa-
BoTKe TEMWU XMMWYECKMMUW BelLleCTBaMK, KOTOpPbIe HAaxO4ATCH B aKCMNyaTaUMoHHON OKpyXawLlel cpefe, B TOM YMcne Ha
Bopty TC. MNocne 48 yacoB BO3AEWCTBUSA BELLECTB 3aLlUTHYI0 0Bonoyky crneayer ocMoTpeTh, YTobbl yBeauTees, YTo Ha
CTeHKe BanmnoHa HeT NoBPeXOeHWI, KpoMe TeX, KOTopble BbINK HaHeceH sl Npu nepBoHadYansHoM yaape (cm. B.10).

B.7.15 3anpaBKka TONNMBOM NpV CBEPXBbICOKOM AaBNeHWW — LMKNUYeckoe npeBbilleHne AaBneHus npu
TeMnepaType OKpyXalowen cpeabl

Oxwvpaercs, 4TO BOOOPOAHbIE 3anpaBOYHble CTaHUMKM OOMmkHbl BydyT vMeTb W3DbbiToOYHble MocnefoBaTenbHbie
ycTpoicTBa cbpoca AaBneHus, koTopble akTueupytotes npu 1,38 x HPO n nonHocTbio oTkpbiBatoTes o 1,50 x HPA. 3a-
npaBoYHble CTaHLMK Heobxoaumo 3abnokupoBaTh A0 TeX Nop, MoKa UCTOYHKMK M3BBLITOYHOMO OaBneHns He ByOeT ycTpaHeH,
YTO NO3BOMAET CYNTATE OKUAAEMbIE BbIXOAL! CTAHUMIA U3 CTPOs pegkiMu. TeM He MEHee, LWaHC BO3HUKHOBEHWS U36bITOY-
HOro AaBMeHUs COXPaHAeTes, U B HauxydLlem criydae npeanonaraercs AecsTb Takux CnydyaeB B TEYEHWE cpoka crny»KBkl
TC, 4TO y4MTbIBAETCA B NpoLecce aTTecTauni KOHCTPYKLMK.

B.7.16 NpepenbHaa YyCTOWYMBOCTL MPU NAPKOBKE — WCMbITAHWE CTAaTMYECKUM OaBNEeHWEM NMPU BbICOKOMN
TeMnepaType

lMpoaemoHCTpupoBaHHas cnocobHOCTE BelgepuBaTte Bornee 15 neT CTOAHKM NpU HOMWHANEHOM MOSIHOM 3anorHe-
HuK, 1,00 x HPL npw 15 °C, Heobxognma ans ydeta TC, KOTOPLIM YacTo NPUXOAUTCA ANUTENbLHOE BpeMst NapKoBaThLes npu
3anofHEeHHON cucTeme xpaHeHns. OCHoBHOE BHUMaHne B TpeboBaHWAX yOenaeTcsa OTCYTCTBMIO paspbiBa W3-3a CTPYKTYP-
HOW YCTanocTH, X0TA A0 HACTOALLEro BpemeHn He Bbino coobLueHnini o paspyLueHnn cocyda n3-3a paspyLeHns nod Hanpsa-
XeHWeMm Mpu akcnnyaTauuy Ha Joporax, OOHaKo MMEeKTCH Cryyaun pas3pyLueHusl cocyaa U3 KOMMO3UTHOTO CTEKNOBOMOKHA
13-3a YCTanocTW B YCIOBUSX 3KCNNyaTaLun, B MPUCYTCTBIMA CUIbHBIX KOPPO3MOHHBIX BeLecTB (paboTa npu KOPPO3MOHHOM
BO34encTBUM paccmaTtpuBaeTtca B 5.2.2.3.3 n 5.2.2.3.4). Takke U3BECTHLI Cry4an CTPYKTYPHOW yCTanocTy Nocne noBpex-
AEHWIA, BBI3BAHHBIX M3HOCOM, CBA3aHHBLIM C HENPaBWUMEHOW YCTAHOBKOW, NOCHE NOBPEXAEHUIA B aBToKatacTpodax, a Tak-
e CoCcydoB, UCMONb3yeMblX Ha BOeHHOW cnyxbe, npollealnx Hen3BecTHbIe KBanuKaLMoHHbIe UCTBITaHWUA M DbIBLIMX
B 3KCM/yaTaLum CBepX 0XMOaeMoro cpoka cnyoebl.

B ngeaneHom cnyvae kBanudukaLMOHHOE UCMbITaHWe IKCNyaTaUuMOHHBIX XapakTepncTuk TpebyeT BelgepuBaHns
cocyna npu 100 % HPL B TeyeHune Gonee 15 net 6ea3 paspbiBa; 0AHaKo 15-NETHUIA CPOK UCNBLITAHWUI, O4EBUOHO, HEBO3MO-
XKeH, NoaToMy pa3paboTaHo yckopeHHoe ucnbiTaHue. OHo npegHasHadveHo ans obecnevyeHns 3KBUBANEHTHOCTU BEPOAT-
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HOCTW pa3pblBa Mo HanpsxeHuem npu ucneitaHusax nubo npu 100 % HPO B TeveHne Gonee 15 net, nnbo npu 125 % HPO
g TedeHune 1000 yacos.

AHanW3 OaHHbIX O pa3pLIBHOM HArpy3ke KOMMO3WTHBIX BOMOKOH MOKA3bIBAET, YTO B XYALWEM cny4yae (KOMNO3UTHLIE
HWUTW, OTBEPXKOEHHbLIE CTEKNOM/CMOINON) BEPOATHOCTL pa3pbiBa Mo HanpsXeHUeM vyepes 25 neT npyu HOMUWHANLHOM Ha-
npsekeHun HPL meHbLue Mnv paBHa BEPOATHOCTU pa3pbiBa nog HanpstkeHnem yepes 1000 yacos npu Gonee BbICOKOM Ha
25 % HanpsxkeHun. ([inA yrnepoaHbix KOMMO3WTHBIX HUTeW 3kBmBaneHTHocTb 1000 YacoB npn HOMUHANBHOM HaNpPAXKeHUN
125 % cocTaenseT bonee munnvapaa neT Npyv HOMUHANBHOM HanpsxeHwuw.) MNMoCKoNbKy BEPOATHOCTL pa3spbiBa Npu Ha-
NpsKEHUM B Ny4vKe AOCTATOYHO YCMELUHO COBMagaeT ¢ pacnpepeneHwem Belbynna, rpacgpurk 3aBucMmMocT norapudgpma
YPOBHSA HANPsiKeHWs OT norapudMa BpeMeHun 00 paspbiBa ABNSAETCS NUHENHBIM, C OOWHAKOBBLIM HAKIMOHOM HE3aBUCUMO OT
Ha4anbHOro ypoBHA HaMpsKeHus (T. e. HE3aBUCUMO OT PACMONOXKEHUSA CErMEHTa HUTU B CXEME HamMoTkK). CnefoBaTensHo,
HaKITOH MMHUK, CBA3LIBAIOLLEN HAMPAXXEHNE (OaBeHNE) CO BpEMEHEM, MOXKET NpunaraTbCs Kak KO BCEA CUCTEME, TaK U K
OTAENbHBbIM CerMmeHTaM HUTW. Ecnu paccmaTpyBaTh HaKMOH TakoW NPAMOM ANA CTEKNOKOMMO3UTHBIX HUTEW Kak Hauxyad-
LW 0ONYCTMMBIA CNyYald Mo XapakTepUCTUKE pa3pbiBa Nof HanpsKeHWeM, BEPOATHOCTL 3TOMo pazpbiBa vYepes 25 net npu
1,00 x HPL akeusaneHTHa 1000 yacam npu 1,25 x HP.

MpumeyaHune — Koroa NpoM3BOAUTENBHOCTb Nydlle, YeM B Hauxydwem criyvae, Bpems A0 MOMOMKA Mpu
1,00 x HPL coctaenaeTt mHoro bonblue 25 nert.

[ns noaTeep:kgeHWA TOro, YTO UCTbITAHWE NapKOBOYHbLIX XapakTepucTuk 5.2.2.3.6 ABNAETCA OUEHKOW HanxyaLero
cny4yas, 6asoBble TpeboBaHua K xapaktepuctukam [(cMm. 5.2.2.1.1, nepeuncnenve 6)] obecneumBaloT NpoBepKy TOro, YTO
COCY[bl NPOABMAKT MEHBLUYIO YYBCTBUTENLHOCTL K Pa3pyLUEHMIO NPU CTaTUYECKOM HanpsKeHUW, YeM HauxXyOLmMin cnyyan,
OMWCaHHbIN BLILLE HAKMOHOM NPAMOW 3aBUCUMOCTK, MCNONb3yeMoK B paspaboTke 5.2.2.3.6 (gaHHbIe 0 KOMMO3WTHOW HUTK
cTekno/cMmona).

B kauyecTBe OOMONHWTENLHOW rapaHTWKM, YCTanocTe MaTepuanoB TakKe orpaHuynBaeTca TpeboBaHusaMM K ocTa-
TOYHOWM NMPOYHOCTW B KOHLE Cepuu ucnbiTaHuin 5.2.2.3. B Hauxydwem crny4vae, npu KOTOPOM CTEeKNAHHBLIA KOMNOo3uT ByaeT
UMeTb Hebonbluyk ocTaTovHyto npodHocTs nocne 1000 4acoe BosgencTeus 125 %-HOr0 HOMWHaNBLHOTO HanpsHKeHWA
(T. e. HAXOQUTLCA HA rPaHKU paspbiBa), HOBaA CUCTEMA BLIMOET M3 CTPOA C TOW e BepOATHOCTLHO npu Bonee vyem Ha 30 %
BLICOKOM HamnpshXeHUW, cnefoBatensHo, Ana UCKIIOYEHNS CUCTEM, HaXoOAaLMXCA Ha rpaHKu 0TKasa, cpady nocre npoxoX-
OEHUS1 CepUMN LUKIMMYECKUX UCNbITaHWIA 5.2.2.3, pasHuua Mexay HOBOW CUCTEMOW 1 cucTeMoid, nogseprilenca 125 %-Hoi
HOMWHaneHoW Harpy3ke B TedeHme 1000 yacos, He gomkHa npubnmxkaTecsa K 30 %. [JencTBUTENBHO, CHKEHNE KOHCTPYK-
UMOHHOM LenocTHocTu npumepHo Ha 30 % no cpaBHEHUID C OXMAAEMbIM CPOKOM CryXBbl BbINO COYTEHO HEMPUEMIEMBIM
B KpUTUYECKM BaxHbIX Ana 6e3onacHocty TC obnactax, Aaxe ecnu octatovHas MpoYHOCTL COOTBETCTBOBANa BO3MOX-
HOMY BO3[EWCTBUIO OaBMIEHMSA, NMO3TOMY KOHCEPBATUBHOE TpeboBaHWe OrpaHWYMTh CHUXKEHWE NMPOYHOCTU Ha paspbiB 40
meHee 20 % 6bir1o NPUHATO B KadecTBe TpeboBaHUA K oCcTaTo4HOW NpodHocTu (cM. 5.2.2.3.9). Kpome Toro, cocyabl 4OIMK-
Hbl COOTBETCTBOBaTL TPEGOBaHUSAM K XapakTepUCTVKaM B KOHLE Cpoka cryx06bl, 8 UMEHHO CNocOBHOCTU BhIAEPKUBATE
150 %-Hoe wu3bbiTouHOe AaBneHwe B TedeHwe 10 4; cnegoBaTtenbHO, 3KBUBaneHTHoe TpeboBaHWe K WCNbITAHWIO
(cm. 5.2.2.3.8) npogomkuTensHocTbio 4 muH npy 180 % HPL HanaraeTcsa B kadecTBe OONONHUTENBLHOrO TpeboBaHMA K
OCTaTOYHOW NMPOYHOCTH.

YyuThiBas OXXMOAEMBIA AMaNa30H pa3peIBHOMO AABNEHUS B NPOM3BOACTBEHHLIX EAVHMLIAX (perynvpyemslil B npege-
nax £10 % oT BPpq (cM. 5.2.3.2), ponyck Ha 20 % CHWXeHWA W3MepeHHOoro AaBneHnst paspeiBa no cpaBHeHWo ¢ BPpq
(cm. 5.2.2.1.2.a) cootBeTcTBYeT 10 %-HOMY CHWXEHWUIO ANA camoro cnaboro cermeHTa npodykuuK, KOTopbld MMEeT Ha-
yaneHoe aaenexve paspbiea Ha 10 % Hwxke gaBneHws paspbiea. [Npy NOATBEPXKAEHHOW CTOMKOCTH HA YCTanocTb Npu BO3-
pencteum 1,25 x HP[l pgaxe camblil cnabelid cermMeHT npodykuny BynetT MMeTb COMOCTaBUMYHO BEPOATHOCTE BblAEpHaTk
25 net ctatuyeckoro Boszaenctena npu HPL.

YTBepaeHue TemnepaTypbl McnbiTaHuin 85 °C ocHOBaHO Ha Tpex hakTtopax:

- npoueaypa MCnbITaHWIA OOMKHa YCTaHOBUTL, YTO CUCTEMA CMocobHa BbIAEPKUBATL ANUTENLHOE BO3OEWCTBME
Temnepatypbl 85 °C npu makcumansHoMm AasneHun; 85 °C — npegensHan TemnepaTtypa 3anpasku Tonnueom 70 MMa;

- Mpoueaypa MCMNbITAHWIA OOMKHA YCTAHOBWUTb, YTO CUCTEMa MOXKET BblOEpPXUBaTL BO3OEWCTBME TemMnepatyphbl
85 °C, MakcumMmanbHO OOMyCcTUMYK TeMmnepaTtypy OKpyXatwller cpedbl. Temnepatypa nog kanotom nnwc 82 °C 6bina
namepeHa B TC TemMHOro LBeTa, NpuMNapKkoBaHHOM Ha acgansTe nog nNpAMbIMM CONMHEYHBIMW NTydamMu Mpu TemMneparype
okpyxatoLen cpedbl 50 °C. Kpome Toro, 6annoH co cxaTblM ra3om, oKpalleHHEIR B YepHblid UBET, 6e3 JoNONHUTENLHOM
3alUMTbl, B KY30BE YEPHOro nuKana nof nNpsMbIMU COMHEYHBIMU NydYamMu Npy Temnepartype okpyxatwowei cpeasl 49 °C
UMEen MakKCUManbHY/CpeaHIol M3MepPEHHY TeMmnepaTypy nosepxHoctu 87 °C /70 °C;

- BO MHOMMX cuctemax HabniogaeTca appeHUyCcOoBCKas 3aBUCUMOCTb CKOPOCTU XMMWYECKUX NPOLIECCOB OT TeEMe-
patypbl. CKOPOCTb OKUCMUTENBLHOIO M3HOCA CMOM No AppeHunycy yaBauBaeTcsa npu noebiweHun Ha 10 °C, a noBbIlWeHWe C
15 °C go 85 °C cooTBeTCTBYET 27-KpaTHOMY YBENMMYEHWH CKOPOCTU OKMCINEHKUS; TakMM 00pa3oM aKkBMBaneHTHoe 15 rogam
BozaencTeue obecnedmsaetcs 3a 1000 yacoB UCNbITAHWIA.

HapexHocTe TpeboBaHWA 3aknio4aeTcsl B TOM, YTO UCTLITAHUA HA Pa3pbIB NO4 HAMPSXKEHUEM MPU OLIEHKE BEPOAT-
HOCTW pazpbiBa 9KBUBANEHTHO 25-neTHEMY BO3AEWCTBUIO B YCIIOBUSAX MOMHOIO 3anonHeHUs MpU NOCTOSHHOM BO3AENCTBIN
YCKOPAHLLEro BO3OEWCTBMA IKCTpemManbHoW Temnepatypbl 85 °C. 3Tu ycnoBus sBNSOTCA Hanbonee akcTpemarbHbIMU
ONd 3KCnnyarauun NErkoBbiX asToMmobunei.
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Onsa kommepyecknx TC BonbLlIon rpy3onogbeMHOCTM (HanpumMep, Ansa aBTobycoB) NpeaycMOTPEHO eLle OOHO 3AKC-
TpemanbHOe ycrnoBue, NockonbKy aBToByckl aBTonapka obbl4HO BO3BpallaloTea B UeHTpaneHoe geno. Hawbonee akc-
TpemManbHble YCNOBUA NPU NapKoBKE MOTYT BO3HWKHYTE, koraa TC exeaHeBHO B TedeHue 20 neT noABepraeTcs NOMHow
3anpaske Tonnueom Ao 1,25 x HPI, nocrne yero npocramBaeT 2-3 Yaca Anga oxnaxaeHus. [Npu oTCyTCTBUM BOXOEHWUSA
riocne 3anpaeku TONMBOM, CNK NPeanonoXvTe, YTO MakcumanbHoe BpeMs Bo3spata k HP[ coctaenset 2-3 yaca, Takoe
TC Byget ucnblTbiBaTb Harpy3Ky cyMMapHoe BpeMs, akBmBaneHTHoe 1 rogy npu 6onee yem 1,00 x HPI. BepoatHocTb
pa3pbiBa (BCNeOCcTBWE YCTanoCTHOIO paspylleHus MmaTepuana npu Hauxyglwunx yCrnoBusx, B 4acTHOCTM, CogepKallero B
OCHOBHOM HUTW K3 cTeknal/cmon) Yyepes 1 rog npu 1,25 x HP[] MeHbLUe, YeM BEPOATHOCTL paspeisa npu 135 % B TeyeHune
1000 yacos. Takum 06pasoM, yCKOPEHHOE MUCMbITaHWE Ha paspblB, HEOBXoAMMOe AN aTTecTauMy KOHCTRYKUUK, NpeacTas-
naeT cobol geMoHCcTpauuio oTcyTCTBMA paspeiBa B TedeHue 1000 yacos npu 1,35 x HPL.

B.7.17 Pabo4ue xapakTepMCTUKM B YCNOBUAX NpeKpaleHra aKcnnyaraumm

TpeboBaHns K pabovmm xapakTepucTUKaMm B YCMOBUSAX NPeKpalleHus akcnnyaTauum npeactaenatoT cobol AeMoH-
CTPauMIo CHIBKEHWS PUCKa 3a cYeT NpeJoTBpalleHns paspbiBa B YCNOBUSX NOBPEXAESHWS 3alnTHOW 0B0NoYKN.

B.7.18 UcnbiTaHWe Ha NokanbHoe BO3AeUCTBUE NNAaMEHU U paclUMpeHHOoe UCTbITaHWe Ha OrHEeCTOUKOCThL

TYCL B cucTeMe OOMKHO KOHTponupyemo cbpackiBaTe AaBrneHue O0 Toro, Kak CUCTeMa BbIAeT U3 cTpos (B3op-
BETCA) Nod BO3AelcTBMeM OrHsa. YkazaHus K NPOeKTUpPOBaHUI0 U yCTaHoBKe npuBedeHbl B 5.2.1.3, 5.2.4.3 n 5.2.4.4. Yactb
MCMbITAHWA, B KOTOPOM M34enve noAsepralT BO3OeNCTBMIO OXBAaTbIBAOLLEro NnaMeHu, B CoMeTaHnu ¢ TpeboBaHnamMm K
dyHKumM TYC[, NpUBOAUT K CHUXEHWIO YacTOThbl pa3pbIBOB, Bbl3BaHHLIX MOXAapOoM, MpU aKcnnyaTaumMu Ha goporax. Tpebo-
BaHWA K MPOTUBONOXAPHBIM XapakTePUCTUKaM OOMKHBI BbITb OLeHeHbl 4ONOMHUTENEBHO.

TpeboBaHne yCTaHOBMEHO B LENSIX CHUKEHUS pyCKa, BO3HUKAIOLLErO B pe3ynsTaTe aBapun ¢ y4acTUEM HECKOMBKUX
TC, korga 6eHsuH nz gpyrux TC B pesynsraTte noepexaeHus Bensobaka nonagaet B obnacte nog TC, paboTaowmm Ha
BOLOPOAE, U BOCMnaMmeHsAeTcs, 0bpasysn WMPOKUIA UCTOYHMK TENNA.

CucTema JoMmkHa BblOepXWBaTb BO3AEWCTBUE NOKanNn30BaHHOro BO3ropaHusl, He oxeaTbiBatolero TYC/, B Teve-
HWe BpeMeHW, COOTBETCTBYHOLLETo Pa3BUTUIO OTHSA OT NOKaNbHOro A0 NOMHOCTEIO OXBaTblBaOLLETO.

B.7.19 UcnbiTaHuA Ha yaap npyu BLICOKOW ckopocTy aedopmalumn

370 ucnbITaHWe NpegHasHa4YeHo ANg AeMOHCTpauuM K3gennem cnocobHOCTU BbiAepXMBaTh NpAMOe nynesoe no-
nagaHue, YTo COMPOBOXOAETCH BbICOKOW CKOpOCThio AedhopmaLmm nopsaka 102 — 104 ¢, MpoxogHoii kputepuii oTcyT-
CTBMA paspbiBa 03Ha4aeT, 4To BannoH ocTaeTcs HenoBPEKOEHHbIM, NPU 3TOM NpoBounHa U/MNM Menkne OGKOMKW B 30HE
nonagaHus Nynu He CHMTaKTCH HEWCNPABHOCTLIO BannoHa.

BapwaHT ucneitaHua Ne 1 npegctaenseT coboil TpaguUMOHHY0 CTpensby ¢ MCMONL30BaHUEM

cTaHgapTHou BpoHeboiHOM NynK kKanubpom 7,62 mm. JuameTp nynu 7,62 MM SiBNSeTCA penpeseHTaTUBHbIM BCnea-
CTBWE CBOEW pacnpoCTpaHeHHOCTU U CTAaHAapTU3WPYET pasMep OTBEPCTUSA U 3HEPTWIO yaapa Ans ucnbitadnii. HomuHans-
Has CKOPOCTL W MakcuMarnbHOE paccTosHue cTpenbbbl o6ecneyrBaloT COrMacoBaHHOCTb BbINOMHEHUS UCMBITAHUS.

BapuaHT ucneitanma Ne 2 npegctaenseT cobow ansTepHaTWBHBIA METOA, NPOBEASHWSA UCTIbITaHWA Ha yaap npw Bbl-
COKOW ckopocTM gedopmaumu 6e3 NnpuMeHeHUs orHecTpenbHoro opyxusa. Belbop MaTepuana cHapsga (cTanbk) OCHOBaH
Ha MaTtepuane cepgeyHuka BpoHebonHoro cHapsaa, ykasaHHoro B BapuaHTte Ne 1. Beibop ananasoHa AuaMeTpoB cHaps-
[a OCHOBaH Ha AMameTpax CTanbHOro cepaeyqHuMKa (HWKHSA rpaHuua) 1 camoin Nynu (BepxHas rpaHuua). B zasucumocTn
OT KOHCTpyKUMK BannoHa aTo MoxeT BbiTe Nyns, Y4acTb Nynu Uy ee cepauesuHa, KoTopas HeNnocpeaCcTBEHHO MPOHUKaeT
B 6annoH.

JTOT AWManasoH UMamMeTpoB OXBAaTbiBAeT MHOMECTBO BO3MOXKHOCTEW M oBecnevynBaeT rmbKkoCTb KOHCTPYKUWMK CHa-
psga. [uanasoH macc npeacTaBneH HKHEN rpaHuueit (npegctaenseT cobon maccy cTanbHOro cepaeyHunKa) U BepxHen
rpaHulen (Npeacraenser coboi Maccy camon nynu).

Yron HaknoHa HOCOBOW YacTW onpefenser reOMeTpWIo CHapsaa, 9KBMBANEHTHYIO F€OMETPUM CepaeqHUKa Myru.
YkazaHHas HOMWHANbLHAA CKOPOCTE COOTBETCTBYET TpeboBaHWAM K CKOPOCTM MeToAa UcnelTaHui BapuaHta Ne 1. Munu-
MarnbHoe aHepronoTpebneHne obecneymBaeT BO3MOXKHOCTE BbiDOpa ansTepHaTMBHOIO AnameTpa cHapaga M MeToda npu-
BeJeHWs cHapsa B ABMXeHWe, OCHOBAHHOIO Ha COOTHOLLEHUM MacChl, CKOPOCTK W 3Heprun. TeepdocTe cHapsada cnegyeT
obecneynBaTe UCNONbL30BAHWEM COOTBETCTBYIOWEN CTanu.

B.7.20 YacTuyHOoe ocBODOXOeHUe CUCTEM OT UCTbITAHUNA

McneiTaHne (NHEBMaTUYECKOe) OXMAaeMblX 3KCMNyaTauMOHHbLIX XapakTepucTuK (cM. 5.2.2.2) noaTBepXaaeT, YTo
BHYTPEHHAS 4acTb 3aLlUMTHOW 0BOMOYKM CNOcOBHa BblOEPKWBaTh OXUAAeMble IKCNNyaTaunoHHble xapaktepuctukn TC
Be3 yTedek, a TakkKe YTO IKCMyaTauWMoHHbIE UCTLITaHUA oNroBedHoCTU (rngpaenunyeckue) (cm. 5.2.2.3) npexae Bcero
noaTeepXaakT CNocoBHOCTE CUCTEMbI (OYHKLIMOHMPOBATL B YCNOBWUSX Ype3BblMaHOW cuTyaumm 6e3 cboes. Hemertan-
nuveckve neiHepbl OEWCTBYIOT Kak Bapbepbl OT YTEYKM M NPOHWMKHOBEHWS, OQHAKO BCe MeTannuMyeckue 3NeMeHTbl CuU-
CTEMBbl XpaHeHWs TpebyloT NpoBepKM Ha YTeuKy, paspbliB M OFHECTOMKOCTb, MOCKOMBKY OHW YacTo BbIBAKOT HECYLLUMMK K
TennonpoBogHeIMK. MameHeHus no yactu TYC[ n/unu B komnoHeHTax TC, He BKMKYEHHBIX B CUCTEMY XpaHEHUWA CKaToro
BOOOPOAA, HO KOTOpbIe BAKSAIOT Ha NoXapHyH 6e30MacHOCTb, AOMKHBI ObiTe NepekBanuuunpoBaHbl AN noxapHon bes-
OMacHOCTK, HO He CBS3aHbl C YCTOWYMBOCTBHI0O KOMMOHEHTOB CUCTEMBI K pa3pbiBy W yTeuke, U He TpebytoT atTecTaumnm B
cooTtBeTcTBMM € 5.2.2.2 nnn 5.2.2.3, nockoneky TYC[ oomkHO ObITb 0TAENBHO KBAaNMMULMPOBAHO Kak KOMMOHEHT, YCTOM-
YMBLIW K pa3pbIBY W yTEUKE.
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B.8 UcnbiTaHWA B paMKaX KOHTPOINA KavyecTBa NpoayKuun

B.8.1 CepmiHoe npoM3BOACTBO

371u TpeboBaHMA K KOHTPOMO Ka4ecTBa NPOM3BOACTEBA COOTBETCTBYIOT TPaAMLMOHHBLIM TPeboBaHNSM, UCMONb3ye-
MbIM N5 XpaHeHWA ckaToro rasa Ha TC.

B.8.2 NMpouseoacTeeHHasa NnapTusa

371K TpeboBaHMA K KOHTPOSO KayecTBa NpOW3BOACTBA COOTBETCTBYIOT TPAAMLUMOHHBLIM TPeBOBaHNAM, UCMONb3ye-
MbIM N5 XpaHEHWS CXaTOro NPUPOAHOIO rasa, 3a TPEMS UCKMYEHUSMU:

- paamepbl NapTuiA;

- TpeboBaHVe KOHTPONA AaBneHus paspbiBa Ha yposHe Gonee 1,80 x HPL v Gonee 90 % BPp,, HOMUHAMBHOTO
pacyeTHOro AaeBneHust paspbiBa, NPOBEPEHHOTO BO BPEMS aTTECTAUMKM KOHCTPYKUMM, NOATBEPXAAET, YTO NPOU3BOACTBO
COOTBETCTBYET 3TOW KBanugukaumnn. 3HadeHune 3anaca B + 10 % NosABMNOCH B pe3ynsTaTe OLUEHKM HauxXyalwuwx cnyvaes
YCTanocTh KOMMNO3NTHOrO MaTepuana B CUCTEMax C yMeHblUeHHOW Ha 10 % HavanbHOW NPOYHOCTLI0 Ha pa3pbiB Mo CpaB-
HEHWIO C TpEBYEeMbIMU XapakTepUCTUKaMU;

- TpeboeaHve 06 orpaHu4yeHU N3MEHYMBOCTM CPOKa CryObl NPU UMKNNYECKOM U3MEHEHUWM OABMEHWS, a Takke
0 perucTpauun Mep mno KOHTPOIMO 3TUX U3MEHEHWUI B CUCTEMAaX, UCMbITAHHBLIX NMPWU aTTecTalun NpoekTa, B cryyasx, Kor-
Aa CpoK cnyxObl NpW LMKIMYECKOM WM3MEHEHUM OaBMNEHUA MeHbLUEe ABYKPaTHOIO KOMWYecTBa LMKMIOB, Tpebyemblix Ans
5.2.2.1.3. 310 TpeboBaHue rapaHTUPYET, YTO CUCTEMbI, CMPOEKTUPOBaHHbLIE C MakCMMarnbHbIM YPOBHEM MPON3BOAUTENb-
HoCTKW, DyOyT NPOWM3BOOWTLCHA C COOTBETCTBYHLUMM HU3KUM YPOBHEM peHTabenbHOCTW npow3BoAcTea. Hanpumep, ons
cuctem ¢ HCCUJ paBHeim 1,33 uuknos, Tpebyembix ana 5.2.2.1.3, n3MeHYMBOCTb CpoKa crnyx6bl nog AaBneHnem AdormkHa
6bITb Gonee 25 %.

B.8.3 OrpaHuyeHuns B oGcnyXMBaHumn

TpeboBaHua pasgena A.2 KacalTcs XMMUYeCcKoro B3auMogencTBus rasoobpa3Horo Bogopoaa ¢ CUCTEMOM XpaHe-
HUA W TOMSMBHOW cucTeMon. CUCTEMBI, NPOLUEALLME UCMbITAHWE Ha MMOpaBNMYEcKyd YCTONYMBOCTL (Takne kak 5.2.2.3,
roe ©annoH UcnbiTeiBAaeT BO3AENCTBUE (DU3MYECKUX HArpy3okK), He NMOOBEPrarTCs BO3AENCTBUI0 XMMUYECKUX ABMEHWN, B
T.4. BOOOPOOHOW ycTanocTu. B npunoxeHun A.2 paccmatpuBaeTcs AONTOBEYHOCTb 3MEMEHTOB CUCTEM XPaHEHWs U To-
MAVBHBLIX CUCTEM, HAXOOALMXCA B KOHTAKTE C ra3oobpasHbiM BOOOPOLAOM, T. €. B MPUNOXEHUN paccMaTpuBaeTcH BO3-
MOXXHOCTb YXYOLEHUA MEXaHUYECKMX CBONCTB MEeTannM4Yecknx KOMNOHEHTOB NpU BO34eWCTBUM razoobpasHoro Bogopona.

MpuvnoxeHue A.2 coagepxuT cCbiNKy Ha MmeToabl (cm. A.3 u A.4) ona aTTectauMyM KOMMNOHEHTOR 3aTBOPOB 1 Banno-
HOB WMMX COCTaBMNSAIOLMX UX METANMWYECKUX CMMABOB ANA UCMOMbL30BaHWA B cMcTeMax xpaHeHusd. OCHOBHOE BHUMaHWe
npuw NpPoOBEpPKE COBMECTMMOCTW YOEnAeTcA cnocobHOCTU MaTepUanoB COXpPaHATL CBOM MPOYHOCTHLIE CBOWMCTBA B aTMOC-
depe rasoobpa3Horo BOAOPOAa, He CO30aBasA pucKa yTEYKM UIK pa3pbiBa.

MocnepoeartensHocTs TpeboBaHWA Ang atTecTauuy 6annoHOB BbICOKOrO AaBMNEHWS B YACTU COBMECTUMOCTU MaTe-
pvaroB ¢ BOAOPOLOM MoKasaHa Ha pucyHke B.1.

KonTarru M6 ¢ BOADPOAOM METAMNMHECKME CTINABI
MoaTaepikieHa coam MOCTE & BRAGROAGM Her mo-raem::y":: mnmpnﬂfnqspueunemwm

::;a:n hHe Fl: e'“ é;nﬁ::zw:;: g"zp)’ym"“x ¢ | yeraHoBRNSHHEIM B XOA© UCNBITAHKIA HA COBMBCTUMGCTL
cacy ) - MATBPHANDE ¢ BOAOPOACM {CM. npunoxeHns b.3)

Her

Y Y

c Cocyn eanudULUpYeTca QN IKCTINYaTaLMKA C NOMOLIBIG
c mg“f;’;ﬁ::gz:;""gm;?sm:" WCNBITAHWA Ha AONMOBREMHOCTR (B 5.2.2) U MCNBTaHUA Ha
(cM. 5 zl-l-lz) A COBMECTMMOCTE & KOHKPSTHOR KOHCTPYILMOR

B {cm. npunoxexue B.4)

PucyHok B.1 — lNpouecc kBanudmkaumm Ha COBMECTUMOCTb C BOAOPOAOM

MeTtannuyeckve cnnaebl MoryT BbiTe KBANUMMUUMPOBaHEI ANA MCMNOMNbL30BAHWSA C BOOAOPOAOM MOCPEACTBOM Mpo-
Leayp UCMbITaHUI MaTepyanos, NPUBEAEHHbLIX B NpunoxkeHnd A.3. 3Tu npoueaypbl 0CHOBaHbI HA METOAAX MCMbLITaHWIA
AN OUEHKN COBMECTMMOCTM C BOAOPOAOM B YCMOBUSAX 3KCTPEMANbHOW TeMnepaTypbl W AaBMeHWs, XapakTepHbiX Ans
cUCTeM XpaHeHus rasoobpasHoro Bogopoaa, NpegHasHaveHHbIX Ans aKkcnnyaTauum Ha goporax. PekomeHgauwm no marte-
puanam npegctaeneHsl B Tabnuue A.2, a npouenypbl UCNbITaHWiA B A.3.

TpaguumnoHHele TpeboBaHWA K COBMECTUMOCTM TOMMMBOMNPOBOAOB C BOOOPOAOM MPUMEHAKTCSA K Tpybonposogam
TC v OpyrMM yCTPOWCTBAM HU3KOro AaBneHWs, NoABEepPXKEeHHbIM BO3OeNCTBUIO OABNEHUA W TemnepaTypbl ¢ NPOAoImKNn-
TEMBHOCTLIO, COOTBETCTBYIOLLEN YCNOBUAM NPUMEHEHWA, ANA KOTOPbIX 3TW cTaHaapTel Beinm paspaboTtaHel. KoMnoHeHTbI
TOMMUBHOM cucTemel U TpyBonpoBoabl, kKak NpaBuno, paspabaTelBaloTCHA C pacyeToM Ha SONroBeYHOCTb B ycrnoBusax TC,
NO3TOMY HW3KOEe BHYTPEeHHee AaBlieHne BoA0pOoAa COOTBETCTBYET HU3KMM Harpy3kam.
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[onroeeyHocTb BannoHa, paboTatolero nog AaBneHWeM BOOOPOAA, HE MOMHOCTHH MOATBEPKOAETCA NHEBMATU-
YECKMMU UCTIBITaHUAMK N0 5.2.2.2, He BKouatowmmm 2 x N, ¢ rasoobpasHeiM Bofoponom, notomy 4to Tpebosars pe-
rynApHOro KeanurKaLMOHHOIO UCMLITaHUS NpoayKTa Takol NpOoAOMKUTENLHOCTY, KOTOpas MEeLaeT BHEAPEHWIO HOBOTO
npogykTa no exerogHoMy rpadwmky, HelenecoobpasHo. Mpoeepka TOro, 4To BOAOPOL HE CHWXAEeT OONTOBEeYHOCTL 3a-
LUTHOM 0BONOYKM, MOXKET ObiTb JOCTUrHYTA NYTEM OLEHKN MatepuanoB KoHCTpykuuM (cm. A.3) unu nonHomacwtabHbeiMuK
NHEBMaTU4eckuMu mcnoitTaHmamm oo 2 x HA (cm. A.4).

B tabnuue A.2 npuBeaeHbl pekoMeHgaluu no Boblbopy MaTepuanos Ans paboTel ¢ Bogopodom. B tabnuue A2
yKasaHbl MeTannM4eckne Crnnaebl, NS KOTOPbLIX YKe MMEKTCA 3HAaYMTENbHbIE 3KCMEPUMEHTanbHbIE AaHHbIe U3 onydnu-
KOBAHHOW Hay4YHOW nUTepaTypbl U U3 UCTOPUYECKOrO OMbITA MCMOMb30BaHUS MaTEpPUArioB B CPaBHUMBIX NMPUMEHEHUAX
¢ raszoobpasHeiv BogopoaoM. MeTtannvyeckue cnnasbl M yCrOBUA, NPU KOTOPLIX UX UCMONbL30BaHME 0BbIMHO cYMTaeTCA
npuemMnemMbiM, NepeyncneHsl B Tabnuue A.2 Ha OCHOBE YCMELLIHOMo MPUMEHEHWS 3TUX MaTepMarnoB B JOPOXHBLIX M CTaluo-
HapPHbLIX YCNOBUAX. 3TO PYKOBOACTBO MOMET ObITb NEPECMOTPEHO M0 Mepe HEODXOAMMOCTH, YTODLI OTPa3nTL pe3ynLTaThl
WCMNbITaHWK, MPOBOAMMbBIX B COOTBETCTBUM C MpUnoxeHuem A.3.

B cOOTBETCTBUM C HACTOALMM CTaHAAPTOM, OCHOBHBLIM DaKTOPOM, YYWUTBIBAEMBIM MPU NPOEKTUPOBAHUM TOMMUB-
HbIX cuctem TC, B MepByl0 O4epedb, AOMKHbI DbITh YCTanoCTHLIE XapakTepUCTUKXA. B oTcyTcTBME gaHHLIX 06 ycTanocTu
MaTrepuarnos B razoobpa3Hom Bo4opoOe ANs YCTaHOBNEHHOro ananasoHa paboynx temnepatyp oT muHyc 40 °C po 85 °C
MCTOPMYECKN MCMONb30Banock 3Ha4eHne NacTMYHOCTU NPU PacTHKEHUM 4NA OLEHKA COBMECTMMOCTH MaTepunanos. Co-
OEePXaHVe HUKENA ABMAETCA KPUTUYECKM BaXKHBIM (DaKTOpPOM B MOBLILLEHUW NNACTUMHOCTM NPU PacTAXKEHUN ayCTEHUTHBLIX
CTanbHbIX CMNaBOB B BOAOPOAHLIX cpefax. Ha pucyHke B.2 nokazaHo OTHOCUTENbHOE YMEHbLUIEHUE MoLWaam nocne uc-
NbITAHWA Ha pacTSKeHUE B 3aBMCHMMOCTU OT CofepxaHusa HuKens. [Nockoneky B cnnaeax ¢ cogepXaHWeM HWKensi MeHee
13 % HabniogaeTcs CHXKeHWe NNacTUHHOCTW NPU pacTaXeHuy B razoobpasHom Bogopoge npu MmuHyc 50 °C, MvuHumane-
Hoe copepxaHue Hukens 13 % npencTaenseT coboi KNacCcUYeckyl) pekoMeHOauuie On8 MaTepuanos, He NOABEPKEH-
HbIX gerpagauuu npu paborte ¢ Bogoponom. CoOBpeMEHHbIE faHHbIE MOKAa3bIBAOT OTCYTCTBUE 3HAYUTENBHOMO YXYALIEHUA
npegena BbIHOCIMBOCTU B ra3oobpasHoM Bogopoae 418 ayCTEHUTHLIX HEPXKABEHLLMX CTanel ¢ coaepKaHMeM HUKENs me-
Hee 13 %. Takum oBpa3oM, KOHCTPYKLUUK ¢ BECKOHEHHBLIM CPOKOM CryXBhl (C pacHeTHLIM HanpskeHUeM MeHbLLE npeaena
BLIHOCNMBOCTM) He ByayT NoKasbiBaTh YXYALIEHUs YCTANoCTHLIX XapakTEpPUCTMK 3TUX CNIaBoB Npy paboTe ¢ BOAOPOAOM.
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PucyHok B.2 — BnuaHue copepkaHusa HAKeNs Ha NnacTU4HOCTb
(oTHOCUTENBHOE YMeHblUueHKe nnowaau (OYT1) npu pacTaxeHu )

B.8.3.1 OrpaHu4eHre no asoTy AnA ayCTEHWTHBIX HEPXKaBewLwWmMX cTanen.

CoBMEeCTMMOCTb C BOOOPOAOM YXYALIAeTcs npy Gonee BbICOKOW KOHLEHTpauwW a3oTa. PekomeHayembli npenen
KOHUEeHTpauuu azoTa coctaenseT MmeHee 0,25 % (no secy) (cm. [7]).

B.8.3.2 OrpaHun4yeHue no gensta-hepputy Ans ayCTEHUTHLIX HEPXKaBEKLWLMX CcTanen

GeppuTHbie haael yxyawaT COBMECTMMOCTb C BOAOPOAOM ayCTEHUTHLIX HEPXABEKLUX cTanein. [pegycMoTpeHo
orpaHu4eHve cogepanua aensta-gepputa oo meHee 3 % (no obvemy) gna obecneyeHus NpuemMnemMor COBMECTUMOCTHI
¢ BogopogomM (cm. [8]).

B.8.3.3 AntomMuHKeBble cNNaebl, NOABEKEeHHbIe BO3AENACTBUI0 CyXOro razoobpasHoro Bogopona

HeT Hukakux gokazaTensCTB TOrO, YTO CYXOWM MOMNEKYNApHLIA ra3zoobpasHeliil Booopod BAMSET HA antoMUHWEBLIE
crnnasbl (cM. [9]).
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B.8.3.4 AntoMuHUEBLIE CMNaebl, NOABEPKEHHbIE BO3AENCTBUIO BMAXKHOMO BO3ayxXa.

MHOrme BbICOKOMPOYHBIE anioMUHWUEBLIE CMNaBbl NOABEPKEHEI KOPPO3VOHHOMY PACTPECKMBAHMIO NOA HAMNPSKEHN-
€M B YCMNOBUAX BNaxHoro sosayxa. (cm. [10]).

B.8.3.5 OrpaHu4eHus No HanpsKeHWo

BasoBas CTOMKOCTb K POCTY TPELLMH MOA YCTarnoCTHBIM HanpsKeHWeM B METaNNUMYEcKX ropoBuHax, Metannuye-
CKMX NEeVHEepoB U MeTannuyecknx LunnHapos 6e3 obonoyki Bo BpeMaA aKcnnyatauuv noaTeepxaaeTcsa nepsoim Tpebosa-
HWUeM MUHUManbHoro paspsiea 2,00 x HPL (cm. 5.2.2.1.2) 1 BTOpbIM TpeboBaHWeM OTCYTCTBUSA pa3pbiBa UMW YTEYKM nocne
2 x Np (125 % HPL) (cm. pyucyHoK 4). [JononHUTENbHLIM KNnaccu4eckum TpebosaHMem OnA MeTanmnMyeckux neliHepos B
GannoHax c Komno3uTHon obonoykon aenaeTca Beligepxueadne 1,50 x HPL, 4To npumepHo cOOTBETCTBYET Harpyake (npu
HPO) meHee npeaena BelHOCNUMBOCTW MaTepuarnos. Kpome Toro, npefen BbIHOCMMBOCTM ayCTEHUTHBIX HEPXKaBEHOLLMX CTa-
newn He N3MeHSIETCS NMPW UCNbITaHUSX B BOAOPOAE MoA BbICOKMM AaBleHWeM (B OCHOBHOM CMNaBbl C COgepKaHueM HUKens
meHee 13,0 %).

B.8.3.6 McnblTaHns matepuanoB Ha COBMECTMMOCTb C BOAOPOAOM BbICOKOMO AaBneHus

CuCcTEMBI XpaHEHWUS CXKaTOro BOAOPOAA AOMKHb! BbiTe COBMECTUMEI C razoobpasHbiM BOAOPOAOM BO BCEX MpUMe-
HAEMBbIX OuanasoHax AaBneHns u Temnepatypel. McnelTaHve Ha megneHHyto ckopocTe gedopmauuu (MP) n ucneitaHue
Ha ycTtanocTHyw gonroedHocTb (A.3.2 n A.3.3 COOTBETCTBEHHO) NpeaHasHavyeHbl AnA NoATBepKAeHUsA TOro, YTO KOH-
CTPYKUWMOHHbIE MaTepwnarnsl 0bnagarT oCTaTo4HON COBMECTMMOCTBIO C npeanonaraeMbiMi YCIOBUMAMMW aKcnnyaTtauum.
NP oueHWBaeT, COXPaHAT NN KOHCTPYKUMOHHBIE MeTan bl CBOW NPOYHOCTHbLIE CBOWCTBA B ra3oobpasHoM BoAopoAe npu
HW3KOW Temnepartype. VicnbiTaHWe Ha yCTanoCTHYHO AONTOBEYHOCTE OnpedenseT, YTo MeTannsl 0bnagaT AoCTaTO4HbIMK
XapakTepucTMKamW YCTanocTHOW AOMNroBEYHOCTM B rasoobpa3Hom BOAOpOOe NPV COOTBETCTBYIOLUMX MPUMOKEHHBIX Ha-
npsekenusx (1,25 HPO) n nanxygwen TemnepaTtype. [Nokaszatenu, nony4yeHHbIE Npy OUEHKE UCTBITAHWA, A0MKHBI rapaHTu-
poBaTb aKTyanbHOCTb KBANWAUKaLNOHHBIX UCTIBITAHWIA Ha OONTOBEYHOCTE C UCMONB30BAHWMEM LMKNOB rMapaBnnyeckoro
AaeneHws Ans paboTbl ¢ ra3000pa3HbIM BOAOPOAOM. 3TW UCMBITaHWA He MpefHa3HaveHbl ANs obecneveHmns NPoeKTHbIX
OaHHbIX.

B obwem cnyyae Beibop MatepuanoB AOMKeH onpedensaTsea cneuudukaumen MmaTepranos, B KOTOPOW yKasaHbl
AvanazoHel CocTaBa W yKa3aHbl MUHMMAalbHEIE CBOWCTBA MpU pacTsKeHun. [JonycTuMble pacyeTHble HanpsxeHus onpe-
OensTCA U3 3aAaHHbIX MUHMMaIbHbIX MPOYHOCTHBIX CBOWCTB MaTtepuana. [logTeepgeHne Toro, 4To Marepwan cooT-
BETCTBYET CBOEMY HasHa4eHuWio, MOXeT BbiTb OCHOBAHO Ha cepTudMKauvn NPeanpuaTMa WKW Ha OCHOBE MCMbITaHWA,
NpoBefeHHbIX MPOWU3BOAMTENEM UMW OPYroM YNONHOMOYEHHOW opraHusauveit. [poBepoyHble UCNbITaHNA NMPOBOOATCH B
naGopaTopHOM BO3ayXxe.

B.8.3.7 Ycnoeua Bo3aencTBMs Bogopoaa

KeanudmkaumoHHeIE UCNbLITaHUS NPOBOASATCH B cpefe rasoobpasHoro Bogopopa. Pesynetatel UCNbITAHWA Ha pas-
PbIB NPU PACTHKEHUN MOKA3BLIBAIOT, YTO UCNBITAHWA B rasoobpasHom Bojopoae ABnATca Bonee KecTkMMKU, YeM ansTep-
HaTMBHbIE UCMbBITaHWSA, HaNpUMep MCMbITaHWA 0bpasLoB, NpeaBapuUTensHO 0bpaboTaHHbIX BOOPOAOM.

Mopsgok gecTpykuumn obpasuoe ans P, ucneitaHHbIX B rasoobpasHom Bogopoae, BkoyaeT obpasoBaHne noBepx-
HOCTHOW TPELUWHBI C MOCMEAYIOLLWM ee pacnpocTpaHeHueM no guametpy obpasua ¢ NpUCYTCTBYIOLMM Ha MNOBEPXHOCTU
razoobpasHblM BogopodoM. PaspacTaHue NoBepXHOCTHOM TPeLLMHbI YCKOPSETCH MPUCYTCTBMEM BOAOPOAA, YXyALWAaLWEro
MAAacTUHHOCTb NPW PAcTHKEHUN, OOHAKO TPELUMHbI 33 CHET NNAaCcTUHMHOCTY eMOHCTPUPYIOT POCT 1 camu no cebe. Yckope-
HWE pOcTa MNOBEPXHOCTHOW TPELLMHBI NPOUGXOANT MPWY OTHOCUTENBHOM pacTsXeHun Ha Bonee, yem 10 % Ons Hepxaseto-
Ler cTanum, cnelTaHHoOW B razocobpasHom Bogopoae npv gaenednn 95 Mla n npy kKomHaTHOW Temnepatype. KMcneiraHua
obpasuoB, npegeapvTensHo 0bpaboTaHHbLIX BOOOPOAOM, MeHee CTPOTrU M3-3a BO3MOXHOIO BblAeneHws Bogopoda C ro-
BEPXHOCTWN NPV M3Ha4anbHOM ero OTCYTCTBUM B OKpY»aloLleil aTMocdepe.

MwuHuManeHoe vcnbiTaTenbHOe AaBneHue OormkHo coctaenate 1,25 x HPL, ytobel obecneunTts yyeT adhdpekToB
naenenuda. MoxHo npoBoguTe McneiTaHna npu 6onee Boicokom aaeneHun (bonee 1,25 HPO) — Hanpumep, AaHHbIE UC-
nbiTaHmia npy 100 MMa MoxHO Mcnonb3oBaTh 44 kBanudukaumum matepuanos B cucteme ¢ HPL npwn 70 MIMa, nockonbky
UchblTaTeNbHOE JaBneHne OoMmkKHo bbiTe 87,5 MlMa.

Hebonblune KonnmyecTBa ra3oBbiX NpUMeceit (Hanpumep KMCNopoaa) MoryT OKasblBaTk CYLLUECTBEHHOE BNUAHME Ha
n3mMepseMble XapakTepucTukn. Pa3nuyHele coeuHeHWs, B YAaCTHOCTK, KUcrnopon, aacopbupyoTca Ha NOBEPXHOCTW UCTbI-
Tyemoro obpasua v NpenaTCcTBYIOT NPOHWKHOBEHWIO B HEMO BOAOPOAa BO BPEMS UCMLITAHWUS, BNWAS HA POCT YCTanoCTHbIX
TPELUMH 1 NPOYKUE XapaKTEPUCTUKK.

OwnanasoH Temnepatyp vcnoitaHui ana TC obeivHo cocTaenaeT of MyuHyc 40 °C go nntoc 85 °C. QkcnepuMeHTane-
Hble JaHHble NOKa3bIBaKT YXyALUeHWe NNacTUYHOCTU NPU PacTHKEHUM MPU HU3KMX TeMNepaTypax B HEeKOTOPbIX CTanbHbIX
cnnaeax. YBenu4yeHHasa noteps NNacTUYHOCTH ayCTEHWTHLIX CNaBOB HepXaBerLLel CTanu B BOOOPoAe Npy HA3KOW Tem-
nepatype (MeHee MuHyc 45 °C) nokaszaHa Ha pyucyHkax B.2 u B.3. [lna aycTeHUTHBIX HEPXKaBEIOLLMX CTanewn 1 cnnaBoB Ha
OCHOBE HUKensi pekomeHayeTca Temnepatypa WP muHyc 45 °C, utobbl 3apernctpupoBaTte 3Th adpdpekTbl. [na uBeTHbIX
MeTannoe KOMHaTHOW TeMnepaTypbl 4OCTAaTO4HO, YTOBLI 3adiMKCMpPOBaTE NOTEPH NNACcTUHHOCTM B BOOAOPOAE, B TO BpeMs
Kak onsa ctanen pekomeHgyeTcsl NPoBOAMTE MCNbITaHUA Kak NPWU KOMHaTHOW TeMnepaTtype, Tak U MpM HU3KOK, noka He By-
[€eT ycTaHOBMNeHa TeMnepartypa, orpaHW4MBaioLas paboyne xapakTepucTMKW. YCTanocTHasa QONrOBEYHOCTL ayCTEHUTHBIX
cTanen obbIMHO YNy4yllaeTcs C MOHWKEHUEM TeMnepaTypbl B CBA3U C NOBLILLEHWEM npoYHocTy (cM. puc. B.5). C yyeTom
BbILLIECKa3aHHOro, peKoMeHAyeTcs NPOBOAWMTE MUCMbITAHWA CTanel Ha YCTanmoCTHYKO OOMMOBEYHOCTE Kak Mpy KOMHAaTHOM
TemnepaTtype, Tak U Npu HU3KOW.
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Pucyrok B.4 — [JaHHble No ycTanocTHOW AONTOBEYHOCTU HepaBetowen ctany tuna 304L,
MCNbLITAaHHOW B cpegax xugkoro renus (4 K), »xuakoro sogopoga (20 K),
Xuakoro asota (77 K) u Temnepatypbl okpyatowei cpebl (293 K n 773 K)

Lleneto ucneiTaHua Ha MedneHHyo ckopocTe Aedopmaunn (MP) sBnseTcs NnpoBepka CTOMKOCTU MaTtepuana K non-
HOMY paspbiBy B aTMoctepe BOAOpOAa, aHanua paspyLleHn, OTNWYHbIX OT YCTanocTHbIX (cM. A.3.3), U NpoBepka 3adaH-
HbIX MMHUMAanEBHBIX MPOYHOCTHBIX CBOWCTB B HAUXYALWMX Cryvasx BO3AENCTBNS BOOOPOAHOW cpeabl.

[ns obecneyeHna NPOHMKHOBEHWA Bogopoaa BHyTpb obpasua pekoMeHayeTcs, YTobel AuaMeTp UcnsiTyemoro o6-
paaua Obln orpaHuyeH 8 Mm.

MpeanonaraeTca ckopocTb AechopMaLMn Hanxyawero crnydas MeHee 104 ¢,

B cooTeeTcTBUM € HazHadeHnem VP kpuTepum npvemkun o6ecrneunBaloT COOTBETCTBIE NPOYHOCTHBIX CBOWCTB Tpebo-
BaHUAM crneunduKalm MaTepuanos; Kak NpaBuno, AONYCTUMBIE PAcHETHLIE HANPSXKEHWUA BbIBOAATCA U3 MUHUMANEHBLIX
MPOYHOCTHBIX XapakTEPUCTUK, ONpedeneHHbIX cneyudukaumen matepmanos (ycTanocTs v apyrve haktopbl MOFyT yTou-
HSATb AOMNYCTUMBIE pacyeTHble HanpshxeHws). Kpome Toro, TpeboaHme cnocobHoCTU k AeopMaunoHHOMY YNPOYHEHNIO
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1,07 (> 0,935) ycTaHaenNMBaeT MMUHMMAanNbHYH OCTATOMHYH NNACTUYHOCTL 418 BLICOKOMPOYHbLIX MaTepuanoe. TOYHO TakK e
3MMNUPUYECKN ONPEdeneHHoe MYHUManbHoe yanuHeHue 12 % ocHoBaHO Ha 4oNyCTMMOCTY MCMONb30BaHWA MaTepuarnos B
KOMMOHEHTaX, NOABEPHKEHHBIX BEICOKOMY AABMEHUIO.

Llensio McneiTaHWa Ha yCcTanocTHY OONroBEYHOCTE ABMNSETCA NPOBepKa TOro, Y4TO Marepuansbl AeMOHCTPUPYIOT
OOCTATOYHYHO YCTANOCTHYIO AONTOBEYHOCTL NP BbICOKUX HAMNPsXXeHWaX. TUNnyHas 3aBUCMOCTE MeXay aMmnauTyaon npu-
NOMXEHHOTO HaNPsKEHUA Y KOMMYECTBOM LMKIOB A0 paspyLleHns Ha3blBAeTCH KPWMBOW MHOTOLMKIOBOW ycTanoctu. Am-
NAUTYOa HanpsiKeHWs B To4Ke nepernba KpMBOW Ha3blBaeTCst NPeaernom BelHOCNMBOCTU. MeTod uenelTaHua onpegenseT
MpoCTbie NoKasaTenu ycTanocTHOW AOMNTOBEYHOCTMW, XapakTepHble 4MA ayCTEHUTHBIX HepXKaBetoLmMX cTanen, 0bbIYHO Ke-
none3yemblx B cpeae razoobpasHoro Bogopoaa, Hanpumep Tuna 316L. YctanocTHaa 4ONroBEYHOCTL (KONMYECTBO LMKINOB
[0 paspyLleHns) OUeHUBAETCS NPY MakCUMansHOM NPUMOXKEHHOM HanpskeHun, pasHoM 1/3 oT npegena nNpo4YHocT Ma-
Tepvana. [Ins obbl4HbIX ayCTEHUTHBIX HEepXaBeoLWMX cTane HanpsxeHve npu 1/3 npegena NPOYHOCTY NPU PacTsKeHUH
MoxeT BbITb Bonblue, Yem Npeden TekyyecTu, Ho, Kak npasBuno, OyaeT MeHbLUe Npedena BelHOCNMBOCTY MaTepuana (rae
npenen BeIHOCNMBOCTW NpeacTaBnsieT coboW HanpsixeHWe, NPY KOTOPOM KONMMYEeCTBO UMKMIOB A0 pa3pyLUeHns cocTaBnseT
6onee 10000000 urknNoB NpU NOMHOCTLID PEBEPCUBHOM HarpyxeHun). [ina o6bI4HBIX ayCTEHUTHBIX HEPXKABEKLUX cTanemn
KOMWYeCTBO LIUKIOB B TOYKe neperba coctasngeT okono 200000 umkno. Kak B razoobpa3HoM BoOAOpOAe, Tak U B BO3AyXe.

HonyckatoTcs ABa BapuaHTa UCMbITAHWIA Ha YCTanocTb:

- uenbHbie 06pas3ubl, NOABEPrHYThIE LMKINHECKOMY M3MEHEHWMIO Harpy3kn npy koadpduumeHTe Harpysku —1 (oTHO-
WeHe MUHUMabHOW NPUNOXEHHOW Harpy3kn K MakcumansHon, obozHavaemMoe Kak R);

- 0bpasubl ¢ Hagpe3oM, MOABEPrHYThIE LIMKIMYECKOMY M3MeHEeHWIo Harpy3ku npu R = 0,1.

B oBowx cnyyasx ucnblTaHWe Ha ycTanocTe MPOBOAAT MPU MAKCUManbHOM NPUMOXEHHOM HaMpsKEHWUW, PABHOM
1/3 oT npegena Npo4HOCTW MaTepuana Ha pacTskeHue S rs. [na uensHoro obpasua amnnuTyaa HanpshkeHus IKBUBa-
neHTHa 1/3 S rg, @ AnanasoH HanpskeHuin (pasHuUa Mexay MakcuMarbHbIM M MAHUMANbHLIM HanpshkeHUsMKU) yasau-
BaeT 3TO 3Ha4YeHne, ornpefenss ecTkne rpaHvLbl HOMWHAMbBHBIX HanpshkeHWi B KOMNoHeHTe. [Insg obpasua ¢ Hagpesom
MaKcUManbHoe HOMWHaNbHOe HanpsxeHue Takke cocTasnsaeT 1/3 S rq, a NpUnoxeHHaa Harpyaka npeacraenaet coboi
pacTarMBalollee HanpsbkeHue, COOTBETCTBYIOLEE HOMUHANBHBIM HAaNPsSKEHUAM B cucTemax, paboTtalowmx noa Aaene-
Huem. MNomumMo npodero, Hagpes obpasua oCyLecTBAAKOT AN OLEHKW YyBCTBUTEMBHOCTM MaTepuana K KOHLeHTpaunam
Hanps>XeHWin B npucyTcTBuM Bogopoda. Ha pucyHke B.6 nokasaHbl UMKMblI HANPSHKEHWS ANSA UenbHbiX obpasyos u ans
KoHdUrypauumu ¢ Hagpesom.

MpunoxeHHan Harpy:3ka
=]

| — R=-1 UenbHbIA

|mmmas B=0,1 ¢ HROpPE3OM

V ....

113 Syrs 1

Bpems

PMcyHOI{ B.5 — Cxema uukrnos HanpsxxeHna anA UCMbITaHWIA Ha YCTanocCTHYH OONToOBEe4YHOCTb

B.8.3.8 lNpueMoyHbie KpUutepum

KpuTepum npueMnemMocTy 4N yCTanoCcTHOW AOMNrOBEYHOCTM BhINOMHAKTCA B TOM Cly4Yae, eCrnv ycTanocTHas 4onro-
BEYHOCTb Marepuana npu OTHOCUTENBHO BLICOKOM HanpsXeHun Brnivaka Kk GeCKOHEYHON B KOHTEKCTE npumMeHeHusa B TC.
[na oboux BapnaHTOB Harpy3ky Tpu obpasua gomkHel Beigep:xate 200000 umMknoe OO paspylleHus Npu npeannucaHHoM
MaKCUManbHOM NMPUNOXeHHOM HanpsxeHun 1/3 S ,rq. OTcyTcTBUE pa3spylleHns Boex Tpex 0BpasLos no3sonsaet NpuHATb
BEPOATHOCTL paspyLUeHUs paBHOW HYMO 1 3aknio4uTh, 4To 200000 UMKNOB COOTBETCTBYHOT KONMUYECTBY LMKIOB B TOUKE
nepervba Ang uensHoro obpasua 13 0ObIMHBIX OTOXOKEHHLIX aYCTEHUTHLIX HEPXKaBEKLLMX cTanei. McneltaHnsa MoryT ObiTe
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npekpatleHsl nocne 200001 umkna, ecnu obpa3sey He Bbiwen M3 cTpos. KcnbiTaHue uensHoro obpasua Ha ycTanocT-
HYI0 [ONTOBEYHOCTL AOMKHO BLIABWUTEL OTCYTCTBME CHIDKEHWSA NMpedena ycrtanoctu B atmocdepe razoobpasHoro sBogopona
noa BbICOKMM AaeneHueM. [Ina obnerdeHusa ucneuiTaHuii 0Bpa3yoB ¢ Hagpe3oM M COKpaLLEeHUA UX BPEMEHWU JONyCTUMO
yMeHbLUeHWe konuyecTBa Tpebyembix umknos go 100000, ogHako B 9TOM crny4vae AN NoATBepKAeHUs 3KCnnyaTauUoHHbIX
XapakTepucTuMK MaTepuanos notpebyoTca gononHuTensHele 0bpasubl: BCcero AomkHo BuiTe ueneitaHo S5 obpasuos, Bce
OHW OOMKHbI BolaepxaTte He meHee 100000 umknos oo paspyweHusa. MaTtepvanel 0bpa3uoB ¢ HagpesoM, Npollegmne ot
100000 go 200000 unknoB Harpy3kn 4o paspyLUeHusl, CHUTAKTCHA NpUeMnemMbiMy NPy YCroBUK, YTO BCe UCTbITaHHbIE 06-
pa3subl (MMHUMYM 5) yenelwHo npownu 6onee 100000 yuknos. CnegyeT y4ecTb, YTO KPUBbIE YCTaNOCTHOW A0NTOBEYHOCTU
paznuyHbIX HEPXKaBEKLLUX CTanen NMeloT Bonbllee YUCNo LUKNOB A0 paspylleHns B razoobpasHoM Bo4opoae, YeM OTo-
JOKEHHBIE ayCTEHWTHLIE HepKaBeowe ctanu Tuna 316L, npu ToN e NpUNoXeHHON Harpyake.

Mpy NpUBEAEHHBIX K S| )¢ HArpy3kax ayCTeHMTHbIE HepKaBerLUe CTan AeMOHCTPUPYIOT aHanoryHble Xxapaxkre-
prcTiky (okono 100000 umknos Ao paspylweHuns) npu Hanpsxedun Gonee 1/3 S 1.

CeapHble LWBbI AOMKHbI ObITh aTTECTOBAHLI C UCMOMb30BaHWEM NPoLUeayp, NPUMBeAEHHbIX B Npunoxenunt A.3, no-
CKOMbKY CBapHbIE LUBLI MOTEHUMANLHO NOABEPKEHBI BOOOPOOHOMY OXpynyuBaHuio. CyLIecTBYIOT AaHHble o narybHom
BMUSHWUW hbeppuTa B KOHLEHTpaUMax oT 2 Ao 7 06beMHBIX MPOLEHTOBR MPU BLICOKUX KOHLEHTPAaLMAX Bogopoaa.

B.8.3.9 UcneiTaHne meTannoB Ha COBMECTMMOCTb C BOOOPOAOM OJ18 KOHKPETHBIX KOHCTPYKLMIA

[MpoTokon vcneiTanni (cM. npunoxkenne XK) obecneyrBaeT OLEHKY NOBbLILLEHHON CKITOHHOCTW K HEMCMPAaBHOCTAM B
NPUCYTCTBUM ra3o0bpa3sHoro BOAOPOAA B HauXydLIMX YCIOBWAX IKCNyaTtauuM Ha Oopore A58 KOHKPETHOW KOHCTPYKUUK
cocyna. McnelTaHue NpoM3BOaUTENLHOCTM (DOKYCUPYETCA Ha LUMKITMYECKOM W3MEHEHWW OABMEeHUsA ¢ BOOAOPOAOM B Kaye-
ctBe pabodeit cpegbl.

B.8.3.10 TemnepatypHble orpaHuyeHus

Mpotokon 3anpasku Tonnveom ans cuctem Ha 70 MIMNa pekomeHayeT MCNonbL30BaTh TOMMAWBO C TEMMAEPaTypPon Mu-
Hyc 40 °C BO MHOIMMX YCrIOBWAX OKPYKaloLen cpedbl AnA MofHOW 3anpaekyi B Te4eHne 3 MWUH nocrne 3anpaeku. Bosnei-
cTBMe Temnepatypbl MeHee muHyc 40 °C npoucxoauT B KpaWHWX LWIMPOTax B 3UMHWE Mecsaubl. BnuaHwe BogopoaHoro
OXpYNYMBAHUA HA MaTepuansl 0BbIYHO YMeHbLIAETCH Npy Bonee BLICOKUX TEMMEpaTypax U YBEMUYMBAETCH MPU HU3KUX
Temnepartypax, NoToMy 4YTO pacTeT BepOATHOCTL TOro, YTO Bogopod bynet agcopbupoRaTheca M CBA3LIBATLCA C MaTeEpUa-
nom B MecTax fedpekto npu Bonee HM3KUX TemnepaTypax. Hu3kas Temneparypa He NoAaBMNAET KWHETUKY MOMMOLLEHNA
BOOOpOAa B AOCTaTOYHOW cTeneHn, 4Tobbl NpegoTBpaTiTh OXpYNYMBaHWeE, 8 BMECTO 3TOMO NPUMBOANT K BONbLUEN YyBCTBU-
TENBHOCTH K OXPYMYMBAHUIO.

YcnoBusi BO3AENCTBUA HU3KUX TEMMEPATYP BO3MOXKHO B CMyYasaX MCMOMb30BaHWA aBTOMODWITBHBLIX TPAHCMOPTHBIX
CpeacTB B 3MHee BpeMs (0COBEHHO HOYLKD) B BBICOKMX LUMPOTaxX U MPW ABUHEHUN HA BbICOKOW CKOPOCTM B TEYEHUE Yaca
rocrie 3anpaeku, Korga AaBfeHWe OCTAeTCH MOBLILEHHBIM, a TeMnepaTypa BHyTpu DannoHa gocTuraer MeHee MUHYC
40 °C.

[poBoauTe UcneiTaHua Tpebyetca npu Temnepatype 20 °C, 4yTobbl 06ecneynTb NONHOTY YCNOBWMIA UCMbITAHWIA NS
CWUCTEM, KOTOpbIE MOTYT UMETb 3HAYMTENbHYH BOCMPUMMYMBOCTE K HEraTUBHBLIM BO3AEWCTBUMAM BOAOPOLA B 0ObIYHBLIX
YCNOBUAX BO3AENCTBUA OKpYKaKLLel cpeabl.

B.8.3.11 OrpaHu4eHua no YncToTe BOAOpOAa

YctaHoeneHsl TpeboBaHUs K HEM3MEHHOW YMCTOTE MUCTbITaTENbHOIo razoobpa3Horo Bogopoaa Ha NpoTsKeHUn Bee-
ro WMCMNbITaHWA, NOCKONbKY M3BECTHO, YTO HEKOTOPbIE NMPUMECKH B ra3oobpa3HoM BOOOPOAE NPEnATCTBYIOT BOLOPOAHOMY
oxpynyuneanuio. lNpumepamMmm Takmx NpMMecen MoryT CnyXuTb KUCMOPOoA, BOAA, OKMCh Yrnepoda W ABYOKUCE cepbl. Brniva-
HWe BOOOpOAa Ha pacnpocTpaHeHWe TPELUMH APKO BLIPAXKEHO MPU KOHLUEHTpauusax npumeceit meHee 1ppm (06BbEMHBIX)
no kucnopoay u meHee 10 ppm (06beMHbIX) MO BOAE.

[pyrve npumecu, BIMAKLWNE HA8 BOAOPOOHOE OXPYNUYMBaHUE (HanpuMep, OKMCh YImepoaa U ABYOKUCH Cepbl), PEAKO
conepaTcs B BOLAOPOAE BbICOKOW YACTOTLI, HO MOTYT MOSBMNATLCH B pe3ynsTaTte BbiAENeHWs X U3 matepuanos 6annoHa
BO BPEMSA UCMbLITAHWIA, MO3TOMY YMCTOTA BbIXOOALLETO rasa AoMmkHa ObiTe NOATBEMKAEHA B KOHLIE UCMbITaHWi. TpeboBaHus
K Ka4yecTBy TOMMNuBa npuBeaeHbl B [6], HO ¢ Bonee HU3KUM cogep:XaHWeM KUcnopoda, YeMm BepxHuid npegen (cMm. [6]), mo
crneayrLmMM NpudvHam:

- BOOOPOAHOE TOMMMBO, NOMy4aeMoe Npu TPaHCMOPTUPORKE XKUOKOro BOOOPOAA HA 3anpaBOYHbIE CTAHLIMU, MOXKET
uMmeTs Bonee HU3Koe codepXaHue K1ucrnopoga, Yem BepxHuid npenen (cM. [6]);

- bonee HW3KOE coaepKaHue Kucnopoga ycyrybnaeTt BogopoaHoe OXpyn4ymMBaHWe, NOCKONbKY aacopbumns kmenopo-
Aa Ha MeTannmM4ecKnx NoBEPXHOCTAX MOXET YMEHbLINTL MOrMoLeHne BOAOPo4a W, CNedoBaTernbHo, YYBCTBUTENBHOCTL
Matepuana K oxXpyn4nBaHuio;

- UCMbITAHWE Ha OXpPYMYMBaHWE TPAAMLMOHHO MPOBOAAT NPWM COAEpXKaHWM kucnopoga = 1 ppm W3 0CTaToYHOro
BO34yxa nocne npogyBku ra3oobpa3HeiM BogopoAoM ¢ KoHueHTpauven 99,9999 %, noatomy yCnoBWsl MCNbITAHWUSA Bbl-
MOMHUMBbI.

B.8.3.12 YMeHblUeHWe BHYTPEHHErO obbema

B0o3MOXHOCTL YMEHBLUNTL BHYTPEHHWIA 06beM BannoHa 3a CYeT UCNONb30BaHWA HaNoOMHUTENS BKMKYEHa B NpoLe-
OypY UCMbITAHWIA, YTODLI COKpaTUTL BPEMS UCTIbITAHUIA M CHU3UTL PUCK AN UenbiTaTensHoro obopynoeanua. [ina Ganno-
HoB Ha 70 MIa ¢ BMecTuMocCTbi0 Bonee 1 Kr No Bogopoay BpeMs NHeEBMaTUYeckoro UKKna (Mnpu oTCyTCTBUKM HanonHUTens)
MOXET COCTaBNATL OKOMO 3 Y B YCMNOBUSX pearnbHbIX TeMMNepaTypHbiX npoduneid, Takum obpa3om oTKas CUCTEMBI Npu
11000 uuknos notpebyet Gonee 3000 4 (18 Hegenb) UCNbITAHWIA.
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[nsa BocnpouseedeHUs ycroBWiA akcnnyaTauu 6annoHoB MMHUMAaNbLHOE BPEMS pocTa AaBMeHus B OOQHOM LMKe
OOMKHO COCTAaBMATL 5 MWH, @ MMHUManbHOE BPEMS BbIAEPXKKA MPU MakcuManbHOM AaeneHun — 2 MuH. CkopocTb pac-
NPOCTPaHEHUA YCTANOCTHLIX TPELUWMH M3-38 BOAOPOLHOTO OXPYNYMBAHUA 3aBUCUT OT YacTOThl LMKMOB W OT NPOACMIKUTENL-
HOCTW BbIAEPXKN MaKCUManbHOro gasneHuns. MIagecTHo, YTO NOHWKEHUE YacToThbl LMKMOB CNOCOBCTBYET NOBLILLEHWIO CKO-
POCTW POCTa YCTaNOCTHbIX TPELLMH MPW BOOOPOAHOM BO3OEWCTBMMU, MOITOMY CKOPOCTb MOBbIWEHWS AABNEHUS BO BPeMs
3KCMyaTaUMOHHbIX MCMbITaHWA 4omkHa BbiTh orpaHnyera. B npuHuvne, CKopocTb HapacTaHnsa AaBNEeHNs BO BPEMSA JKC-
nnyaTauMoHHbIX MCNbITaHWIA AoMmKHa ObiTh TAKOW Ke, KaKk CKOPOCTe HapacTaHWua gaBneHus Bo Bpems 3anpaskvl TONMBOM,
0fHaKo, B AeNCTBUTENBHOCTM, MPKU CKOPOCTW POCTa AABMNeHNUA BO BPeMs 3KCMNyaTauMoHHbIX UCMbITaAHWIA, HaxoasLencs B
npefenax aHa4eHnn koabhUUMEHTOB CKOPOCTW NOBLILIEHNA AaBMNEHWSA BO BPEMS 3anpaBKki TOMMUMBOM 2—3, YCKOPEHHBIN
BOAOPCAOM POCT YCTANOCTHOW TPELLMHBI CYLLECTBEHHO HE pa3nuyaeTca B cocyaax ANs aKCNnyaTalMoHHbIX UCNBITaHUA 1
cocygax TC. OxungaeTcs, 4TO MakcrMarbHasa CKOpoCcTh 3anpaBky cocygoe Ha 70 Mla (oT nycToro Ao NOMHOro 3anofiHe-
HKA) cocTaBuT 3 MUH (cm. TOCT P 70682); BoaMoxHbl Bonee MeaneHHble BapWaHThl 3anpaBky 40 15 MUH.

MakcvmanesHoe npunoxeHHoe AaBneHwe obecnevvBaeT BOCNPOWM3BedeHWE Hawuxydllero BosgencTBus. Makcu-
ManbHOe AaBMneHWe B XOAEe 3KCNNyaTauMOHHBLIX UCTLITAHWIA COOTBETCTBYET MAKCUMAanNbHOMY OABMEHMWIO 3anpaBki U Co-
ctasngeTt 1,25 x HPL, oBecneynBas co3faHue cOOTBETCTBYIOLUX HaMNpsKeHWA Ha CTeHKaxX cocyaa BO BpeMs aKcrnnyara-
LMOHHBIX UCTbITaHWIA. [TPOAOMKUTENBHOCTE BLIAEPKKA B 2 MUH NPY MakCMMarnsHOM gasneHun beina BeibpaHa Ha ocHoBe
NpeabiayLwyx NPOTOKONOB MCMbITaHWIA, pa3paboTaHHbIX AN LUKIMYHBIX UCMbITAHWIA ¢ BOOOPOAOM B CTanbHbIX BannoHax
ONs OLUEHKM pOCTa YCTanoCTHOW TPELLMHbI, YCKOPEHHOW BOOAOPOAOM.

B.8.3.13 MNpuMeHUMOCTE pe3ynbTaToB UCMbITaHWA ONA aTTecTauuMn Apyrux cocyaoB Ha COBMECTUMOCTL C BOAOPO-
pom. MpegnonaraeTcs, YTO NPOU3BOAMTENM COCYAOB MOTYT BbINyCKaTk TAKWE BAPWAHTLI COCYA0B, COBMECTUMEIX C BOAOPO-
OOM, KOTOpble He NoTpebyoT omuManeHbIX KBanUUKaLWOHHBIX UCTLITAHWA U3-32 4OCTATOYHOIO CXOACTBA C COCYAamu,
yKe UCNBITaHHBIMW B COOTBETCTBUM C npunoxeHuem XK. CXOACTBO cocyaa 3akniodaeTcs B IKBUBANEHTHOM HANPSKEHUN B
CTeHKe LUMNUHOPMYECKON 3alMTHON 06omnoYkn cocyaa (O = AaBneHue X paguyc/TonuiMHa) 1 aHanoruyHoM crocobe o6-
paboTku ero noeepxHocTw. Takum obpasom, gnamMeTp cocyda, KOTOpbIW NogBepraercs 3TOMY UCMbITaHWUIO, JOMKeH ObiTh
B npegenax nntoc 20 % oT gnameTpa npeanonaraeMoro NpUMeHeHWs ¢ TONWMUHOW CTEHOK, aHanormyHeIM obpasoM npo-
nopuvoHaneHon guameTpy. KpoMe Toro, 6annoH, KOTopeIW NoABepraeTcs aToMy UCMbITAHUIO, AOMKEH UMETL CPaBHUMY
KOHCTPYKLMIO 1 OTOENKY NMOBEPXHOCTH, a Takke MMEeTk HavyaneHoe gaBneHne paspbisa B npegenax nntoc 20 % ot npegno-
naraemoro nNpMMeHeHus.

Mpw McnbITaHUW Ha rMapaBNUYEcKUiA pas3pelB OgHa U3 Lieneil 3aknmyanack B TOM, YToObl CKOPOCTb HaggyBa cooT-
BETCTBOBasna peanbHOW akcnnyatauun. MuHuManeHas U MakcumanbHas CKOPOCTM, yKasaHHble B Mpoleaype UCnbiTaHus,
paccyuUTaHbl Ha BpeMsi 3anonHeHus oT 2 0o 3,3 MUH.

MakcymansHaa cKOpoCTb HAMOMHEHWUNA Takke rapaHTUPYET, YTO UCMbITaHNE Ha pPa3pbiB HE OACT MCKYCCTBEHHO 3a-
BblLLIEHHbIX Pe3ynLTaToB paspbiBHOMO AasneHus. BeibparHbin makcumym 100%-HPO/MHH akBusanexTen 1,17 MIMa/c gna
©6annoHos Ha 70 MINa n HemHoro MeHblUe nNpedensHoro 3HavyeHus 1,4 Mlalc.

YcTaHoBNeHne MUMHUManNbHOW CKOPOCTY NOBbILLEHWA AaBneHns ansa nocnegHux 50 % nepen paspeiBom Gbino cae-
naHo, 4Tobbl CBECTU K MUHUMYMY pas3pbiB Mo HANPSHKEHUWEM BO BPeMSA UCTLITaHWUA, 0COBEHHO ANS CTEKMAHHbLIX BOMOKOH.
[obaeneHwe aToro npegena rapaHTUpPYeT BOCMPOM3BOAMMOCTbL pe3ynsTaToB.

lNMpoeepka paboTocnocoBHOCTM B YCMOBMAX NPeKpalleHusa akcnryaTtaumMn npegHasHadeHa ons npegoTBpalleHns
paspbiBa B YCMOBMAX, HACTOMLKO TSHKEMbIX, YTO yOepKaHne Bogopoda HEBO3MOXHO. [loxap SABMAETCA eOWHCTBEHHbLIM
YCMNOBMEM NpekpaweHns cnyobl, y4uTbiBaemblM NpyW NPOEKTHOW arTecTaumu.

WMccnepoaHve cryyaes Bbixoda U3 cTpos 6annoHoe anga ClI B npouecce akcnniyaTaumu 3a nocnegHee gecatune-
TWe nokasano, 4To BoMbLUMHCTBO NOXapoB NPOKU30OLUIO B CUCTEMAX XpaHeHWs, B KOTOPbIX HE MCMOMNb30Banvck 4OMKHbIM
obpasom cnpoekTupoBaHHele YC[, a ocTtanbHele Npousownu B pesynesrate Toro, 4to YC[ He cpabotany anga 3awuTbl
GannoHa 13-3a OTCYTCTBMA HaAnexallero TennoBoro Bo3aencTena Ha YC, HecMoTpa Ha TO, YTO NOKanbHbIA OrOHL CMOT
paspylwmnTb CTeHKy BanmnoHa v B KOHEYHOM MTOre NMpUBECTW K B3pbiBY BannoHa. MeTog ucnbiTaHWa Ha OrHEeCTOMKOCTb
B B.12 kacaeTcsa Kak NoKanbHbIX NOXapOoB, Tak U NOXapoB, OXBaTbIBaKLLMX BCo cucTteMy (cm. [11])

YcnoBua orHeBbIX UCMbITAHUA:

- Temnepatypy 300 °C cnenyeT BbibvpaTh B Ka4yecTBe TemnepaTypbl, MPU KOTOPOW MOXET HadyaTbCca nokansHoe
BO3ropaHue, NocKonsKy TepMOrpaBUMETPUYECKUIA aHann3 NoKaselBaeT, YTo MaTepuansl 6annoHoB Ha4MHaloT BLICTPO pas-
pyLaTbcs Npu aToW TeMneparype;

- COCTOsIHWE NOKanW30BaHHOMo NoXapa npexkpalwlaeTcs, Korga Temneparypa Ha oboux koHuax 6annoxa gocturaert
300 °C uns-3a cpabaTeiBaHusa YC[l, pacnonoxeHHoro Ha roproeuHe. C yyeTom aToro kputepus okono 40 % paccnenoeaH-
HbIX Noxapos B Nabopatopusax TC NpvBenu K YCroBUsIM, KOTOpPbIe MOXHO Bbino Bbl KNaccuduumMpoBaTe Kak NoKkanbHble
noxapel;

- B TO Bpemsa kak noxapbl B TC B nabopatopuax 4yacto npogormkanuce ot 30 go 60 MUHYT, nepuod pacnpoctpaHe-
HWSA NMOKankbHOro noxapa Ha cknage 6annoHoB gnuncs mexHee 530 cekyHz;

- cpedHsAs MakcuMarnbHas TeMmnepaTypa B nepuog UcnblTaHus orHeM coctaeuna meHee 570 °C ¢ NMKOBbIMKU Temne-
patypamu, gocturaa npumepHo oT 600 °C no 880 °C B HEKOTOPLIX Criyyasx;

- MOBbILIEHWE MUKOBOW TeMnepaTtypel Brivke K KOHLY Nepyvofa NoKanv3oBaHHOIO NoXapa 4acTo CUrHanu3upoBano
0 Nepexofe K yCNoBMIO BCEMOMOLLALLEro OrHg.
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BeiGop 600 °C B ka4yecTBe MWHMMANbHOW TemMnepaTypbl A5 Neproaa BbIAEPXKW NoKanvMaoBaHHOMoO noxapa obe-
crneyvBaeT COOTBETCTBUE CPEAHEN TEMMNEPATYPLl N BPEMEHWU BO3AENCTBUS NMOKANbHOMO OrHEBOMO UCMBITAHUSA OaHHbLIM UC-
nbITaHWA. TepMmonapsl, pacnonoXeHHsle Ha paccToaHuK (25 + 10) MM OT BHELLHEW NOBEPXHOCTU UCMLITYEMOro U3genus,
MCMNonb3yTCca ANs KOHTPONa NMOABOAA Tenna W NoATBepXAeHUa cobnoaeHua Tpebyemoro TemnepatypHoro npoduns.
[ns ynyyweHia peakuwm 1 ynpaensaeMocTy noxapa BO BPEMS UCMbITAHUIA, a TakKe BOCMPOM3BOOWMMOCTH PE3yrbTaToB
npegycMOTPEHO UCNOMb30BaHWE CHWKEHHOTO HEITAHOTIO rasa U BETPO3aLUMTHbIX 3KpaHoB. OnbIT NOKa3biBaET, YTO ynpas-
NAeMOCTb ropeHreM CXUXKEHHOro HedTaHoro rasa ByaeT coctaBnaTe NpumepHo £100 °C Ha OTKPbLITOM BO3AdyXe, YTO MNpu-
BOOWT K MMKOBLIM TEMMepaTypam, KOTOpble TakkKe XOPOLLO COTMacyrTCs C pesynsratamMmu MCMbITaHWiA.

Mpennaraemasn nokanbHas yCTaHOBKA ANs UCTbITAHWIA HA OFHECTOWKOCTE OCHOBAaHA Ha npeaBapuTensHoi pabo-
Te, Ho 3TOoT noaxopn 6bin paclimpeH, YTobbl NO3BONWTL CUCTEME XpaHEHUs NPONTK aTTecTauuo nubo obluee ucnbiTaHue
YCTaHOBKWM MM WCMbITaHWE YCTAHOBKK KOHKPEeTHOro TC. Pasnuuua mexgy sTumu OBYMS MEeTo4amMK 3aKmo4vakoTcs B cne-
aylLem:

- 0BWMKIA (He OTHOCALLMICA K KOHKpeTHoMY TC) TecT no3BonseT NPMMEHATb NoKanbHOe UCNbiTaHue orHem Gonee
yeM k ogHomy TC, HO cMAryarLue YCTPOMCTRA (Takue Kak aKkpaHbl) AOMKHBI BbiTb NOCTOSHHO MPUKPENIEHLI K CUCTEME
XpaHeHWsa U OOMKHBI 3aLUWLLATE BCHO CUCTEMY, 8 HE TOMBKO OTKPLITYH 006nacTb, K NOKanu3oBaHHOMY noxapy. Paamep ana
TUMOBOTO NOKanbHOrO UCMbITAHUS orHemM Obin BolbpaH pasHeIM (250 + 50) MM B NPOAONBHOM HanpaBneHWU C LWPUHOR,
nokpbiBatowWwen anameTp Bannoxa;

- NOKanu3oBaHHOE MCMbITAHWE Ha BO3ropaHue NMpu YCTaHOBKe KOHKpeTHoro TC ByneT aganTMpoBaHO K gpakTu4e-
CKOW 30He BO3ropaHva W Bydet BknovaTh B cebs 3amTHble doyHKuumM TC. Ecnu usrotoButens TC peluaeT MCNONb30BaTh
MEeTo WCMbITAaHUs KOHKpeTHoro TC, HanpaBneHne 1 pa3Mep NoKasibHOro BO3AENCTBUSI OTHA KOPPEKTUPYHTCS C YYeTOM
ocobeHHocTeln TC, TakMx Kak OTBEpPCTUS B COCEAHEM MUCTOBOM MeTanne ans obnerdyeHuss oTBEPCTUMIA U MpPOXoabl ANs
NpoBCAOB M TPyBonpoBoAoB Unv chOpMUPOBaHHLIE OTBEPCTUSA, pacniasneHneM MaTepuarnoB Ha nyTu orHg. Ecniv Takue
OTBEPCTUA UK AbIPbl Mankl, pa3Mep NoKanu3oBaHHOIO NoXapa YMEHbLIAEeTCs Mo CPaBHEHWIO ¢ 06LWKMM pazMepom, YTobbl
co3gatb Donee crnoxHoe (M peanucTUYHOE) UCMbITAHKE.

B.8.3.14 VcnbiTaHKsa maTtepuanos Ha COOTBETCTBUE TpeboBaHUsAM NPoM3BOACTBa COCYOOB BLICOKOro AaBMNeHus

TpeboaHua [.1—[0.4 obecneunBaloT KBanuduKaLMOHHbIE U3MeEPEHUs ONA UCMOMNb30BaHUa NpY NpoBEpKe COOoT-
BETCTBUA NPOU3BOACTBA. TpeboBaHWsA rapaHTUPYIOT, YTO NPOM3BOAUTENb OLIEHWT COOTBETCTBYIOLLME CBOMCTBA MNacTUKa n
CMOIbl ANS ONrOCPOYHOrO BO3AeWCTBIA Bonee HU3KWX HanpsKeHWA, CBA3AHHbIX C M3HOCOM MaTtepuana. [Jonrose4HocTb
HapYXHbIX MOKPLITUIA MOXET 0Ka3aTbCA M3DLITOYHOM NpK KBanMMKaLMOHHbLIX MCMBITAHUAX KOHCTPYKLMW HA XUMWYECKYIO
CTOWKOCTb N0 5.2.2.3.21 5.2.2.3.3.

MpunoxeHue X onpenensaeT OTHOLUEHUA HAMPAXEHUIA (Kak MMHUMAnbHbIE pa3pbiBHLIE JABNEHWA) AN Pa3NMYHbLIX
MaTepuarnoB, UCNOMNL3yeMbIX MPY M3rOTOBNEHWMU BannoHOB ANA CUCTEM XpaHEeHUs cxkaToro Bogopoga. Ytobbl cKnounTh
npeanvcaHHble NPoekTHbIE TpeboBaHus, B npunoxeHun XK.2 npeacraBneHa METOA0MOIMUS, OCHOBaHHas Ha XapakTepuUcTu-
Kax, Ons yCTaHOBMEHWA MMHUManNbHO AOMyCTUMOrO JdaBrneHns paspeisa BP, ;. ¢ UCMONb30BaHMEM NPOTOKONA UCMbITaHWA,
onpegenenHoro B 2K.2.3.1 unun 2K.2.3.2. XoTa TeopeTU4eckn MeTodonorus, npueegeHHan B 2K.2, MOXeT MCNoNb30BaTbCs
B Lienom Ans Bcex TUMOB COCYAOB NoJ AaBneHneM, OHa OpUeHTUpOBaHa Ha NpoBepky BP, .. [ns KOMNO3UTHLIX BannoHOB
rnoa AaBneHwem ¢ BHeLLHeNn 060No4YKon.

[Mpouecc pacyeta onsa onpegeneHns TpeboBaHWi K PazpbIBHOW Harpy3ke B NpUNoXeHun XK.2 HaYMHAETCA C OLIEHKK
MWHUManbHOW NPOYHOCTW, KOTOPOW OOMKHbI COOTBETCTBOBATL COCY[bl BbICOKOrO AaBNEeHUA C 3allMTHOW O0BONOYKON 13
CTEKMOBOMOKHA ¥ KOMMO3UTa U3 YIMepogHoro BonokHa, 4tobel obecneunte 25 net akcnnyartaumm TC.

OueHka COnNpoTUBIEHWA HA paspbiB Hapa4y C OpYrvMY napameTpaMy AONroBEeYHOCTU SABMAETCA NPOCTOW AnA ce-
PUIAHBIX BaNNOHOB MK NPOMBILLIEHHBLIX NPOTOTUMOB, OAHAKO CUTyaLuA Bonee cnoxHas Npn onpeaeneHun MUHUMansLHoro
Aasnexus paspbisa BP, . . nockoneky 6annoxel, npeacTasnaowme BP, |, He 0XWAalTCA BO Bpems 0BbI4HbIX NPoU3Boa-
CTBEHHbIX UCNbITAHUIA. [0 3TOM NPUYUHE OXKUAAETCH, YTO NOTPEBYIOTCA HEKOTOPLIE KOPPEKTUPOBKW BO BPEMSA W3roTOBME-
HWA UMK UBMEHEHWUSA NOCHE NPOM3BOACTBA, YTOOLI 0DECNEYNTE BOZMOXKHOCTL UCMbITAHWIA NPU YPOBHSX HArpy3Ku, KOTOpbIe
COOTBETCTBYHOT D0rnee BLICOKUM YPOBHAM Harpy3ku, UCMbITeiBaeMbiM Bonee crabbiMn cocynamu (C gaBneHWeM paspbiea
BP,i,)- B ?K.2 npefycmoTpeHa KoppekLvs AaBNeHUA AN «TOYHOW HAaCTPOKU» YPOBHEN HaNpMXeHWA Ana UCNbITAHWA B
H.2.3.1unmn XK.2.3.2 npn xenaemom BP ;. HO 3Ta perynnmpoBKka MoXeT BbiTb orpaHinyeHa B criydae UcnbitTaHuia 6annoHos
Tuna 3, HanpuMMep, Korga Ha pacnpefeneHie HanpsSXeHUin BO BHYTPEHHEN YacTu GanoHa U KOMMNO3UTHOW KOHCTPYKLLAK
BMUAET HanpshkeHve, npubnukaroweecs K npeneny Teky4ecTn 060no4kn (Mnv NpeBbiLLatoWEee ero).

Ha KoHCTpYKUMIO N3 YrNepogHOro BONOKHA, PACCYMTaHHYIO Ha paspbiB Nog HanpskeHWeM, B NEPBYI0 odepedb Bnv-
SIeT ucnbiTaHue nog gaenexdveM 1,8 x HPL B KoHUe aKkcnnyaTauMoHHOMo UCMeITaHUA JONTOBEYHOCTK (rgpaBnuyecKoro) B
5.2.2.3. MNoaToMy ucnbITaHWE Ha JONMOBEYHOCTL (rMapaBnuyeckoe) B cooTBeTcTBUM ¢ 5.2.2.3 nogxogut ans COPV Ttuna
4, KOTOpLIE N3rOTOBMNEHBI UCKMKOYUTENBHO U3 YIMEpPOAHbLIX BOMOKOH.

ItoBbie nameHeHnsa B 5.2.2.3 AnA OUEHKM NPOYHOCTW HA paspblB OOMKHbI UCXOAWTb M3 BO3MOXHOCTM TOMO, YTO
KOMMO3WTHas KOHCTPYKLWA ABMAETCA TAKOW e NMPOYHOW, Kak U3 YINepoaHOro BOMOKHA, UMM Takol e criabow, Kak u3 cte-
KIOBOJIOKHA, W YYUTbIBaTb BCE NPOMEXKYTOUHbLIE BO3MOXKHOCTU. [1Ng 3Toro HeobxooMmo y4uTeiBaTh YCIOBWSA paspbiBa nog,
HanpsKeHWeM Kak AN YrnepoaHoro, Tak v Anga 6annoHa M3 CTEKNOBOMNOKHA KaK YacTb «3KCMMyaTauMOHHBLIX UCTIbITaHWA»
B pamMKax MpoToKona UCnbITaHui.

KOHCTpyKTMBHLIM (hakTOpOM YCTOMYMBOCTM K pa3pbiBy DannoHa 13 yrnepogHoro BoNokHa ABNAETCS MakCUMarnsHoe
AaBneHve, oxXugaemoe BO BpeMsa akcnnyatauun, T. e. 1,5 x HP[, koTopoe MOXEeT BO3HWKHYTb MpW YCTPaHEHUN 3KCTpe-
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ManbHbIX HencnpaeHocTer TPK. 10 yacos npu 1,5 x HPL n Temnepatype 85 °C goctaToyuHo, 4ToOLI BOCMPOU3IBECTK pas-
pbIB MO HAMNPSXKEHUEM, OXUOAEMbBIA B TEYEHWUE BCErO CpoKa Crny»0bl.

BannoHam u3 cteknoBonokHa Tpebyetca 105 yacos npu gaenedun 1,5 x HPO 1 temnepartype 85 °C anga aeMoHcTpa-
LUW CTOMKOCTW K paapbiBy NoJ HAaNpsXKEHUEM C BOMOKHAMMW, MOTEHUMANBHO TAKUMW e crnabbiMy, Kak U CTEKMOBOMOKHA.

MpumeyaHune — B KayecTBe ansTepHaTVBbl BO3MOXHO MOBbLILIEHWE YPOBHS AaBrneHus B GannoHe oo 3Have-
HUA, HEOBXOAMMOTO ANS YYeTa NPOYHOCTM HA pa3pbIB U3 CTEKNOBONOKHA B TeyeHne 1000-4acoBor BeIAEPXKKY, 1 Nonarasck
Ha 4-MWHYTHOE 3HavyeHwve, yaepxvBaHue Ha ypoeHe 1,8 x HP[ oo pazpeiBa, HO 3TO NPUMEHUMO TONMbBKO K BannoHam Tvna
4. MNockoneky oaHoW 13 uenen X.2.3.2 AaBnseTcsa UCNoNbL30BaHWE MEeToOa, OCHOBAHHOTO Ha XapaKTepUCTUKaXx, KoTopble
HE 3aBMCAT OT KOHCTPYKLMKW, NpeanodTUTENLHEE yaepxuBaTb AasneHusa Ha ypoeHe 1,5 x HPI. Kpome Toro, yBenuyenve
yoepxaHua gaenernus oo 1,5 x HPL cokpawaet nepuog venbeitaHuid Ha 900 vacos (Gonee 1 mecaua) 6e3 npeBbilUeHNs
MaKCHMManbHOro AaBnNeHns, OXXMAAeMOro BO BpeMsa aKcnnyaraumu.

YyuTbiBas CMTyauuo, ONUCaHHy Ans 6annoHa M3 yrmepogHoro U CTEKNOBONOKHA, TpebyeTcs ABa U3MEHEHUA B
5.2.2.3 ona co3gaHusa MeTOAOoMNMOorMK, OCHOBaAHHOM Ha XapaKTepuCcTMKaXx, KOTOPYH MOXHO WCMOMb30BaTh AN OLEHKW pas-
pbiBa NOA HaNpPsKeHWeM ANA YIMepoagHOro U CTEKMOBOMOKHA B COMETaHMK ¢ ApYrMMK ahdeKkTaMy OONTOBEYHOCTH; YPOo-
BEHb JaBMeHUs U BpeMsl BbIAepXKU Heobxoaumo nameHuts ¢ 1,25 x HPI Ha 1000 yacos go 1,5 x HPL Ha 105 yacoB npu
85 °C. PucyHok B.6 nnnoctpupyeT nameHeHusa K 5.2.2.3 B 2K.2.3.2.

YuuThiBaT: YpoBeHs AaBneHus ¢ 1,25xHPO ge 1,5<HPO
W YMeHBLIWTE BpemMs Beigemkiu ¢ 1000 vyacos ao 105 yacos

BPpq —ono
U\ <Qﬁ._.-....-......-..................... feeueesencacees PA3PLIB
~—T1 80% HPO
XuMU4yeckoe
BOSﬂeﬁcTBHe __________ —150% HPH
A
o il «+—125% HPA
: i 4— 80% HPI
o i i
i i
1
: T ! » Bpema
\ J
Y~ t 1
N, umnos 1000 4
j - 15-25°c 10 +85°C 50 % M, Lpknos
8y Wyknoe +85°C, 95 %, R,
15-25°C 50 % M, uvknoe
- -40°C
52231 52233 52239
5231 52232 52234 52235 52236 52237 52238
—
OcrarodHan
MPOMHOCTE

PucyHok B.6 — Mogudukauma npoTtokona nenbitadmia 5.2.2.3 B nyHkTe XK.2.3.2

3HaveHne BP_, MOXHO ONpPEefenqTe Ha OCHOBE MWHMMarbHOTO AaBneHus paspeisa. B cnyvae 6annoHoB us yu-
CTOro YrnepoagHOro BOMOKHA MUHKMMArbHOE AaBrEHWE pa3pbiBa 3TANOHHON rPYMMbl MOXET UCMOMb30BaTLCA TOMLKO C Mo-
npaBkoii Ha gaeBneHWe OnsA yvyeTa TOYHOW HacTpoWku gaenexus B »K.2.3, HO B cnyyae OpYrMx BOMOKOH UMK CMeceill Bo-
NokoH Heobxoanmo npuMeHATs koadduumeHT 10 %, 4Tobbl 0BecneynTs IKBMBANEHTHLIW NPeaen, 3anoKeHHbIW B MeToae
UCMbITAHUIA ANA YACTBIX YINEepoaHbIX BOMOKOH, W, TakuMm 00pa3omM, Takke yYMThIBaTh BO3MOXHOE U3MEHEHME 3aaHHOMo
3HaYeHMs BO BPeMs NPOW3BOACTBA. YpaBHeHue Ana BP .. [Ans Bcex Apyrux BOMOKOH 1 cmeceii BonokoH B COPV:
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BPinz2 1.1 Frp - BPgyins

rae Fi, v BPgqmin ONpedenetsl B 2K.2, a aHaveHue BP,;, He MoxeT BbiTe MeHee 2. Mexay BP, ., n BPpq nomkeH Bbith
YCTaHOBMEH 3anac AN MAHUMU3aLWNKY BEPOATHOCTM paspblsa.

[MpoTokon ncneiTaHnia B 2K.2.3.2 MOXET NPUMEHATLCS KO BCeM BannoHam Ans oUeHKU NMPoYHOCTU Ha pa3pbiB Hapsaay
¢ TpeboBaHnaMK Kk gonroeeqHocTU. OH npuMeHuM ans obwen oueHKn QOoNroBeYHOCTW NPou3BedeHHbIX 6annoHos nnu
npomeblIlLeHHbIX obpasuos (BMecTo 5.2.2.3), a Takke Ong onpegeneHua MUHMManesHO ACNYCTUMOro AaBneHWs paspbiBa
BP . in
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MpunoxeHue I
(obsAzaTensHoe)

PYKOBO,D,CTBO no NpoeKTUpoBaHUK KOMMNOHEHTOB
anAa BoOopoAHLIX CUCTEM

KoMnoHeHTbl MOryT BbITh KBaNM@UUMPOBaHL! OTAEMLHO, ECNU OHWU COOTBETCTBYHOT 0bLWuM TpebosaHnam 4.1, ogo-
OpeHbl UNKM NOMEYEHb! U NepedYncneHsl Ans 06CnyXMBaHNS B COOTBETCTBUM C 4.2, NpaBUNbHO MHTENPUPOBaHbLI B CUCTEMY
n TC cornacHo 4.4 1 coOTBETCTBYOT NpUMeHUMbIM TpeboBaHusaM B pasferne 5. OcHoBHoe TpeGoBaHWe K OTAeNbHLIM
KOMMOHEHTaM 3aKM4aeTca B TOM, Y4TO KOr4a 9TW KOMMOHEHTbl YCTaHOBMNEHLI B CUCTEME, CMCTEMA COOTBETCTBYET Npu-
MeHUMbIM TpeboBaHuaM B pazgenax 4 u 5 n moxet 6blTe Hagnexawmnm obpazom uHTerpMpoeaHa B TC B COOTBETCTBUM C
[OCT P 70679.

.1 TpyGonpoBogbl, WnaHru, TPY6Ku u GUTHUHIK

AtTtectauus TpybonpoBoaos, TPYOOK K LWNaHroB, onvucaHHas B 4.4, 1omKHa OCHOBLIBaTLCA Ha 0Dpasyax, U3orHyThIX
00 MUHMMAanbLHOrO paguyca, ¢ yCTaHOBIMEHHBIMM COEOWHEHMAMM, KaK 3TO npeanonaraeTcsa npy akTU4YeCcKoM UCTMONb30Ba-
HWW. [lononHWTENbHLIE pEKOMEHAAUMM ONA KOHKPETHBIX CUTyauMiA NpUBEAEHb! B NOCNEQYOWNX pa3aenax.

1.1 HemeTannuyeckue TpyoObI

Ocoboe BHMMaHWe cneayeT yaenuTb pabo4um TemnepaTtypam, 3almuTe OT MEXaHWYECKUX MOBPEXAEHWIA W HAKonne-
HWIO 3NeKTpPOCTaTUYECKOro 3apsaa.

1.2 Wnanru

LnaHrn, ucnonbayemsle Ans razoobpasHoro TONNWBA, OOMKHBI COOTBETCTBOBaTL MPUMEHAEMbIM TpebGoBaHuaM.
MaTepuansl 4OMKHLI COOTBETCTBOBAaTL TpeboBaHWAM, NpuBeAeHHbIM B 4.3.

1.3 CoeguHutenu v hUTUHIK

CoeguHUTENM U COOTBETCTRYIOLLME (OUTUHIW, UCMOMNb3yeMble A8 TPaHCNOPTUPOBKKA ra3000pasHoro TOMn1ea, SOIK-
Hbl COOTBETCTBOBAaTb MUHMMarbHbIM TpeboBaHuaM. Mpy TpaHCNOPTUPOBKE HEODXOOMMO YYUTBIBATb TaKUME HIDAHChI, Kak
BMOpaLmMa 1 cpok cnyxbbl, KOTOpbIE HEOOXOOMMO PELUUTL B paMKax npouecca oTbopa 1 atTectaumu.

1.4 Cunoeoi unu TexHonorM4ecknuin Tpybonposog

Mpw TpaHCnopTMPOBKe Napa nNpyM MaHoMeTpuyeckom gaenenuv donee 103,4 klNa unu xxuaokocTen Npyu MaHoMeTpu-
yeckom gaenenunn bonee 1103 kla w/vnu npu Temnepartype Gonee 120 °C TpybonpoBodbl W CBA3aHHbLIE C HUMW OeTanu
HeoBX0AMMO M3roTaBnNMBaTL U NPOBEPATbL HA COOTBETCTBUE BCEM MPUMEHUMBbIM crieuudukaumam. Heobxogumo, 4Tobbl
npu TPaHCMOPTUMPOBKE BbINW yYTEHEI HIOAHCHI, TakMe kak BUBpauus 1 cpok crybbl, KOTOpbIE pellanuck Ha aTtane npo-
EKTMPOBaHUA.

.2 TonnuBHBLIE coeaUHEHUnA
MHoueBmayaneHble TpeboBaHUS ANS KayOoro Tuna TonnvMea NpUMBeneHbl B pa3dene 5 HacToALWero cTaHaapTa.

.3 Perynupytowue KnanaHbl

Mpegnonaraemebiid CpoK Cny:kbbl perynupyoLwnx KnanaHoB JoMMKeH OCHOBLIBATLCA Ha NpumMeHeHun TC, onpeaeneH-
HOM B pa3genax 4 u 5, ¢ y4eToMm paboymnx LMKIMOB CUCTEMbI, YACTUYHOTO 3aN0NTHEHUA M METOA0B TEXHWYECKOro 0BCMy»Ku-
BaHWA.

KnanaHbel ynpaBneHns AOMKHbI MPOXOAWUTE LMKIMMYECKNE UCTBITaHUA, 4ToObl NPOAEMOHCTPUMPOBaTL, 4YTo Tpebosa-
HUA npounsBoguTena TC K HAOEKHOCTU BbINOMNHAKTCA HA 3a4aHHOM YPOBHE.

3.1 ABTOoMaTMyeckue 3anopHbie KnanaHbl

B cootBetcTtBum ¢ FTOCT P 70679 apToMmaTU4yeckue KnanaHbl JOMKHbBI BbITh 3aKpbIThl, YTOBEI NpepbIBaHWeE ynpaBns-
IOLLIEro NUTaHWA OTKMKYano nogady Tonnmea. [utaHue knanaHoB ocywlecTBnaAlT B cootBeTcTBUM ¢ [OCT P 70679. 310
OelCTBUE HE JOMKHO BNUATL HA 6e30nacHOCTL ApYrvX KOMMOHEHTOB CUCTEMbI.

ABTOMaTMYECKME 3aMOpHbIE KNanaHbl OOMKHbI ObITb MPOBEPEHbI HA BHYTPEHHKOKW (Yepe3 3akpbiThld KnanaH) u
BHELLHIOK YTEYKY B pamkax yHKUMOHAMBHbLIX UCMBITaHUIA Nepes UCnbITaHWEM Ha paspsiB. McnbiTaHve criefyeT npoeo-
antb npur 1,50 x HPL (kak MMHUMYM) ANsa cMcTeM XpaHeHus sogopoda v npu MP[, kak MyuHMMYM, ans cucteM obpalyeHus
¢ BogopomoM. (cM. B.2). TunuyHble npegens! yTeuek AMs KNanaHoB HaxoaaTes B AuanasoHe ot 10 go 30 Hem3/y Bogopona
(Mnw aKBMBaNEHTHON 3HEPIrUK ANA OPYrMX BUAOB TONNMBA) B npoLecce Nioboro ncnsitaHms.

3.2 PyyHble 3anopHble KnanaHbl (OBYX- UMK TPEXX0O0BbIe KnanaHbl)

Py4Hble 3anopHble KnanaHbl CreayeT NpoBEPWTL HAa BHYTPEHHIOK (YEPE3 3aKPbITbIA KranaH) M BHELUHIOW YTEYKY B
pamkax yHKUMOHaNbHbBIX UCNbITAHWA Nepen NCNbITaHMEM Ha paspblB. McnbiTaHne cnegyeT npoeoauTe npu 1,50 x HPL
(kaKk MWHUMYM) ONS CUCTEM XpaHeHua Bogopoaa v npyw MPLO kak MuHumyMm ans cuctem obpalleHvs ¢ BogopoaoMm
(cm. B.2). YTeuka He gomxkHa npesbilwate 10 cm3/4 Bogopoaa (MNW aKBUBANEHTHOW 3HEPruM AN APYrMX BUOOB TONNUBA)
B npouecce Nboro ucnbiTaHus.

Mpwn yCTaHOBKE PYYHbIX 3aNOPHbIX KranaHoB, HEODXOAWMO y4ecTb X COBMECTUMOCTL C BOAOPOAOM.
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3.3 Perynatopbl U orpaHU4yuUTen pacxoga

[Mpw ncnonb3oBaHMK perynatopa 1 orpaHudMTens pacxofa, OHW MoryT GbiTe pacrnonoxeHsl B cMCTemMax nog gaene-
HWeMm Ons orpaHWdeHus Belbpoca B crnyyae paspblBa TpybonpoBoga Unu cepbe3Horo oTkasa cuctembl. PerynaTtopel pac-
Xo4a HeoBxoAVMMO NPOBepPATh HA BHYTPEHHIOK (Yepes3 3aKpbIThIi KanaH) U BHELLHIOK YTe4Ky B paMKax (hyHKUMOHANBHLIX
MCMbITAHWIA Nepen UCNbITaHMEM Ha pa3pbiB. McnbiTaHne cnegyet npoeoauTe npu 1,50 x HPI (kak MUHMMYM) ans cuctem
xpaHeHua Bogopoga v npyu MPL, kak MuHMMYM, ana cuctem obpalleHus ¢ Bogopogom (cm. B.2). BHewHss yTeuka He
[omxHa npeebiwaTs 10 cm3/y Bofopona (UNv SKBUMBANEHTHOM 3HEPTMU AN APYrMX BUAOB TONNMBA) B NpoLecce Mo6oro
McnbITaHusA. BHYTpeHHAS yTe4Ka JommkHa COOTBETCTBOBaTL TpeboBaHWAM AN NpaBunbHOM paboTkl CUCTEMBI.

Mpw ycTaHoBKe perynsaTopoB pacxofa HeobXogumo y4ecTb UX COBMECTMMOCTL C BOAOPOLAOM.

3.4 PerynaTtopbl AaBrneHus

Perynatopbl gaBneHWs AOMKHE! ObITh NPOBepeHkbl Ha BHYTPEHHIO (Yepes 3aKkpbIThli KnanaH, ecrnv OH WCNomne3yeT-
CS AN OTCEYKW) U BHELLHIOW YTEYKY B paMKax oyHKUMOHAaNbHLIX UCNbITaHWW Nepes UcnbiTaHnem Ha paspel. McneiTaHue
cnenyet npoeoantb npy 1,50 x HPI (kak MMHUMYM) Ana cMCTEM XpaHeHus Bogopoaa v npyu MPL, kak MUHUMYM, OnS
cuctemM obpalleHna ¢ Bogopoaom (cm. b.2).

YTeuka He AomkHa npesbiwath 10 cM3/4 Bogopoaa (MNM 3HEpPreTUHEcKoMY SKBMBANEHTY 3TOr0 KOMMHYecTBa Bofo-
poaa Ans Apyrx BUAOB TONMMBA) B npouecce Noboro neneltraHus.,

Mpu ycTaHOBKE perynsaTopoB AaBreHWs HEOBX0OMMO YYECTb WX COBMECTUMOCTL C BOAOPOAOM.

3.5 O6bpaTHbIe KnanaHbl

OBpatHble KnanaHbl AOMKHBI ObITe MPOBEPEHLI Ha BHYTPEHHIOD (Yepes3 3aKpbiThii KranaH) U BHELUHIOW YTedky B
paMKax OyHKLMOHaNBHBIX UCMbITAHWIA B yCNOBWAX paboTel C BOAOPOAOM Nepef UcnbiTaHMeM Ha pa3phbiB. MicnbiTaHue crne-
ayet npoeoguTb Npu 1,50 x HPL (kak MUHUMYM) ANS cUCTeM XpaHeHus Bogopoda v npu MPL, kak MUHUMYM, OANA cUcTeM
obpalleHns ¢ BogopoaoM (oM. b.2). YTeuka He AomxHa npeebiwats 10 cm3/4 Bogopoaa (Mni aKBUBANEHTHOM 3Heprum Ans
Apyr1x BUAOB TOMNMMBa) B Npouecce Ntoboro neneltaHus.

3.6 KnanaHbl ynpaBneHUs NOTOKOM

Perynuvpytowme knanaHsl SOMKHbl BbITh NPOBEPEHBI HA BHYTPEHHIOK YTEYKY (Yepes 3aKkpbIThIl knanaH, ecnv oH nuc-
Monb3yeTcs B KA4YECTBE 3anopHOro) U Ha BHELLUHIOW YTEYKY B pamkax dyHKUMOHAMBHBIX UCTBITAHWA B yCnoBuax paboTsl ©
BOOOPOOOM Nepen UchnelTaHWeM Ha paspeiB. McneiTanne cnegyet npoBogute npu 1,50 x HPL (kak MMHMMYM) Ana cuctem
XpaHeHus sogopoga v npu MPL kak MuHumym ans cuctem obpawenns ¢ BogopoaoM (cm. B.2). YTeuka He gomkHa npeBbl-
watb 10 cM3/4 (MK BKBMBANEHTHON SHEPrM ANA APYrUX BUAOB TONNMBA) B NpoLecce Mo6oro UenbITaHns.

4 YcTtponcTBa cGpoca paBneHus

YC[I cnegyet pasmellartb B cuctemax, Tpebyowmx 3awnTel oT uabbiTouHoro gasnenns. YCL oomkHo BbiTe nog-
KMKOYeHbl Hanpamyto (6e3 knanaHoB MNU orpaHUYEHWA) K 3alyuilaemMort cucteme nog gaenennem. YCI gomkHo BbITh 3a-
LUWLLEHO OT YAAPOB M BHELUHWX NOBPEXAEHWA. PYKOBOOCTBO MO NPOEKTMPOBAHWI0, CTPOUTENLCTBY M pa3MeLLeHNI0 CUCTEM
cbpoca npueegeHo B 4.1.1.5, 4.1.1.6 n 4.4.3.2. [Ina koHkpeTHbIX TpeboBanuin kK YC ana CXKB cm. pasgen 5.

YCI pomkHo BbITe CMPOEKTMPOBAHO W U3rOTOBMEHO B COOTBETCTBUMU € TpeboBaHuAMM wx akcnnyatauuu (cm. 4),
ocobeHHO B Te4eHWe pacyeTHOro Cpoka cnyx6bl M yCcrnoBUiA akcnnyatauuu koHkpetHoro TC, onpegeneHHoro B 4.2.

YC/[ nomkHO BbITb NPOBEPEHO HA BHYTPEHHIOK M BHELLHIOK YTEYKY B paMKax yHKUMOHANbHBIX MCMbITAHWIA Nepes
MCnbITaHWeM Ha paspble. McnbiTaHne cneayet npoeogmTe npu 1,50 x HPLO (kak MMHUMYM) ANs CUCTEM XpaHeHWsa BOOO-
poaa 1 npu MP[, kak MMHUMYM, Ans cucTeM obpalleHus ¢ BogoponoM (cM. B.2). YTeuka He gomkHa npesbiwats 10 cm3/y
BOOOpoAa (MNu 3KBUBANEHTHOW SHEPrMK NS OPYTUX BUOOB TONNMBA) B Npolecce Nboro UcnbITaHus.

4.1 TepMuuecku-akTUBMpPYEMbIe YCTPOWCTBA cOpoca aaBneHun

TYC[ vcnonb3ytoT 4NnsA 3alMTsl OT paspbiBa Nnog AaBNeHWeM, BbI3BaHHOIO AeCTPYKLUMER MaTepuanos npy neperpe-
Be. TYC[H nomkHo GbiTe pacnonoxeHo Takum obpasom, 4tobel 0becneunTb 3awmTy obopynoBaHms, HAaNpPUMeEP B TOM e
OTCEKe, 4TO W 06opyaoBaHue, KOTOPOE OHO 3awmilaeT. [lononHUMTENbHBbIE YKa3aHua — CM. npunoxenue E.

4.2 Knanan c6poca pnaBneHusi

KCL 4acTo vcnonb3yrT Ana cMAardeHus konebaHwi gaeneHWsa, a 3aTeM 3akpbiBalT, Korga AaBneHue nagjaeT no
HOPMarnbHOrO YPOBHA. Pazmepbl U KOHCTPYKUWUS NPeaoXpaHUTENbHLIX KnanaHoB, NPUBOAMMBIX B OENCTBUE LaBMNEHUEM,
[OMKHbI orpaHnyMeaTth gasneHve merHee 110 % ot MOPL. MNoBTOpHOE 3aKpbITUE AOMKHO NPOUCXOLMUTE HE MEHee YeM NpKr
90 % oT ycTaHOBMNEHHOrO.

MpumeyvyaHue — B coorBeTcTBUM ¢ 5.2.1.2 npegoxpaHUTenkHele KnanaHel He OOMKHbI MCNoMNb30BaThes Ans
3awmTel CXKB B yCnoBusix OPOXHOIO ABMXEHUS.

4.3 Pa3pbIBHbIE MeMGpaHbI
PaspbieHble MeMbpaHbl npedcTaBnsaoT coboi yeTpoiicTea 6e3 NOBTOPHOrO BKMIOYEHWS, KOTOPLIE aKTUBMPYIOTCS
AaBneHuemM.

Mpumeyvyanune — B cootBeTcTBUM € 5.2.1.2 paspbiBHbIE ONCKA HE OOMKHEI MUCMOMb30BaThLCA AnA 3awntel CXKB
npy AOPOXHOM OBUXKEHWM.
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.5 Bpawawweeca obopygoBaHue

Hacocel u gpyroe Bpalatoueeca obopyaoBaHue OOMKHO BbiTh CNPOEKTUPOBAHO M U3FOTOBINEHO B COOTBETCTBUM C
TpeboBaHMAMM UX IKCTyaTauMmn, 0COBEHHO B OTHOLLEHWMM PAcCYETHOro cpoka cnyxBbl U YCNOBUIA IKCMNMyaTaLM KOHKpeT-
Horo TC, yka3aHHbIX B pasgenax 4 u 5, a Takke cornacHo anektpuyeckum Tpebosanusam MOCT P 70679.

.6 KomnoHeHTLI Npouecca

TennoobMeHHWKKU, peakTopbl U Apyrne TEXHOMOTMYECcKUe KOMMNOHEeHTbl HeoBxoaMMo NpPoeKTUpPOoBaTk W M3roTaBnu-
BaTb B COOTBETCTBMU C TpeboBaHNAMM UX IKCMNyaTauum B COOTBETCTBMW C pasgenamu 4 n 5, ocobeHHo B TedeHue pac-
YeTHOro Cpoka Crny»0bl 1 YCIIOBUIA aKcnnyaTaumm KoHkpeTHoro TC, onpegeneHHoro B 4.2.
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Mpunoxexwe [
(ob6azaTtensHoe)

KBanHCbMKaLI,HOHHbIe UCNbITaHMNA MaTepnanoe
AnA CUCTeEM XpaHeHWA KOMNpuMUpoBaHHOro ecgopoana

0.1 MonumepHble MaTepuansl B 6annoHax BbLICOKOro gaBrneHus AnA XpaHeHua Bogopoaa

0.1.1 NMpo4HocTkL Ha pacTsaXeHue

Mpeaen Teky4ecTn Npu pacTsHKEHUM U NPEAEensHOe YONMUHEHWE NnacTvka cnegyeT onpeaensTb npu TeMmneparype
MuHyc 40 °C (unu Huxke). Pe3aynsTaThl UCNbITAHUA JOMKHbBI AEMOHCTPMPOBATL, YTO NNacTUYeCcKue CBOWCTBA NnacTuka npu
Temnepatype MuHyc 40 °C v Hxe cooTBETCTBYHOT TpeboBaHWAM, YCTaHOBNEHHBIM U3rOTOBUTENEM.

0.1.2 Temneparypa pasmAaryeHus

[MonvmepHble maTepuansl W3 roTOBbIX NEWHepPoB CredyeT UCMbITbIBaTb COOTBETCTBYIOLLMM METOAO0M, YKasaHHbIM
MocTaBLUMKOM NOMUMEPHOro Matepmuana. TemnepaTypa pasMardeHns 4ofKHa COOTBETCTBOBaThL TpeboBaHMsaM Npou3Bo-
autensa bannoHa u coctaBnatk He meHee 100 °C.

0.2 CMmonbl B KOMAO3ULIMOHHbLIX NOKPbLITUAX BannoHOB BLICOKOro gaBneHUa AnA XpaHeHWA Bogopoaa

[0.2.1 Mpo4YHOCTL CMOMbI HA COBUTM OMpPenensieTcs C UCMoNbL30BaHMEM KOHTPOMbHBIX 06pa3uoB, NpeacTaBnsAloLmMX
cocTtaBHylo 06epTky. MUHUManbLHaa NpoOYHOCTL Ha COBUT nocne 24-4acoBoro KMNAYeHWs BoAbl AOMKHA COOTBETCTBOBATL
crneungukaumsmM NpoU3BoaUTENA U O0MKHA cocTaBnATe He meHee 13,8 Mla.

[.2.2 TemnepaTypa CTEKNOBaHUA COOTBETCTBYET cneumngukalmam npousBoauTens.

,D,3 BHewHne NOKPbITUA, NCMNONb3yeMbie B GannoHax BLICOKOro daBneHuA OonA XpaHeHWA Bogopona

MoKpbITUS OOMKHBI AEMOHCTPUPOBATL NPUIOOHOCTL C MCMOMNBb30BAHWEM CNEAYIOLLUX UMM 3KBMBANEHTHbIX METOAOB
MCMbITaHWIA:

- WCMbITAHWE Ha aare3vio Ansg AeMOHCTpaLuM MUHUMANsHOW OLEHKW 4 Npu Ucnonb3oBaHun metofda A nnu B;

- WCMbITaHMe Ha r’MBKOCTL C UCMoMb3oBaHWeM MeToda UcnblTaHui B ¢ onpaskoi 12,7 MM. Npy yKazaHHOW TONLWKUHE
npu munyc 20 °C;

- XUMMYECKas CTOMKOCTb C MCMONb30BaHWEM MeToaa oTkpeiToro natHa u 100-yacosoro Bo3gericteus 30 %-ro pac-
TBOpa CepHOM KWMCNOThbl (yaenbHbln Bec 1,2) u 24-yacoBoro BO3OeNCTBMA nonuankuneHrnvkons (obblyHas TopMo3Has
KMOKOCTL). Ha nokpbITUKM He OOMKHO ObITL NPU3HAKOB NogbeMa, B3oyTUSA UNK pasMardyeHus. MNoKpbITMe OOMKHO UMETb
cTeneHb aareanu 3;

- BO30eWCTBUWE CBETa M BOAb! C UCMOfNb3oBaHWeM ynesTpaduonetosoi namnsl UVA-340 B TeweHre 1000 yacos. Mak-
cvManbHas noteps brniecka JormKHA COOTBETCTBOBaTh TPebOBaHMAM M3rOTOBUTENS, OXKUAAETCS, YTO OHA COCTaBUT MEHEE
20 %. Ha nokpbITun He AOMKHO ObITh NPU3HAKOB NOgBEMA, B3OYTUS UMW pasMardyeHns. 3aTeM NOKpbITUE OOIMKHO UMETb
penTuHr agreavm 3 npu neneitadui no 4.3.1;

- BO3[EWCTBME COMAHOIO TymMmaHa B cooTBeTcTBMM He MeHee 500 yacos. Nogpeska He A0OMKHa NpeBbilaTh 3 MM B
MecTe pasmeTku. Ha NokpbITUKM He JOMYCKaTCA NPU3HaKu nogbema, B3ayTUs Uv pasmardeHus. 3atem nokpbiTe JOMKHO
VMETb cTeneHb aaresuu 3 npu ucnoitadum no 14.3.1;

- WCMbITAHME Ha yaaponpoYHocTh. [oKpeITUE NpY KOMHATHOW TEMMEpaType AOMKHO NPOWTU UCMbITAHWE Ha yoap
cunon 18 [Ox;

- CTOWMKOCTb K ckonam. [lokpbiTie cCoOTBETCTBYET cneumduKaunusam Npou3BoauTensi, OHO OOIMKHO ObiTe 7A wunu
Bblle. Ha NoKpbITUM HE JOMNYCKaTCA NPU3HaKy NogbemMa, B3AyTUA UMK pa3MardeHus. 3atem MoKpbITUe A0MKHO UMETh
penTuHr agreavn 3 npu ucnelTaHiy no 0.3.1.

0.4 Metannbl AnA 3awWmTbl 6annoHOB XpaHeHUA KOMNpPUMUPOBaHHOrO Bogopoaa

PykoBOACTBO MO BLIBOPY MaTepuanoe Ans BOAOPOAHOW cpedbl MPUBEAEHO B NMPUIOXKEHUM A,
LeMoHCTpupyemMas NpoYHOCTb Ha PacTsKeHUWEe W OTHOCUTENbHOE YANMHEHWE MeTannuyeckux GannoHoB Whn ux
nNeiHepoB AOMKHLI COOTBETCTBOBATL MPOEKTHLIM CNeUMMUKaLMsam U3roTOBUTENS.

MpumeyvyaHue — [Ong3aWmUTHON 060MOYKM B3 NONHOW KOMMO3UTHOW BOSTOKHUCTO-CMOISIHOW CTPYKTYpHOU 060-
1NOYKKU pekoMeHayeTcs, YTobbl yANMHeHWe NelHepoB cocTaBnsano He MmeHee 14 % ANs cTanbHbIX cnnaeoB U 12 % — ans
aniMUHVEBLIX CMMaBoB.
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MpunoxeHue E
(obsAzaTensHoe)

PYI(OBO,D,CTBO no MHTerpauuM CUCTeMbl Nogavyu cXXaToro sogopoaga

E.1 YcTtpoicTea ana cbpoca naBneHns

YC[ — 370 yCTpOiCTBa, KOTOPblE NPY akTMBaLWK B onpedeneHHelx pabodmx yCrioBusax UCNonb3yTcs Ansa copoca
cxatoro BogopogHore Tonnuea. KOHCTPYKUMA U KOMNOHOBKA BEHTMNSALMOHHOM cucTeMbl YCL Ana gocTmKeHus Hagnexa-
el NPOMNYCKHOM cnocoBHOCTH TakkKe UMEIOT PeLLaloLlee 3Ha4YeHne ans 3almTel CUCTEMbl XpaHeHUs Bogopoaa.

BannoHel ¢ BOOOPOAOM MOrYT NOABEPraTbCs BO3OEWCTBUIO BHYTPEHHWX TeXHWYeckux cBoeB Mnv NOBbILLEHHON
BHeLLHeW TeMnepaTypbl M3-3a noxapa. B Takux ycnoBusax Bo3HMKaeT Gonbluas BEpOATHOCTb YBENUYEHUss BHYTPEHHEro
paeneHws BannoHoOB W/WNW nocnegylowee paspylweHne KOHCTPYKUMOHHBIX MaTepuanos, CTENeHb KOTOPOro 3aBWUCUT OT
Tuna GannoHa U camux Mmatepwanos. YC[ npeaHasHadeHo ana cbpoca AasneHua 6anmnoHoB B aTux ycrnosugax. TYCO
aKTUBUPYETCH NpuW NOBbIWEHHON TeMnepaType, a akTMBMPyeMOe AaBNEHNEM NPELOXPaHUTENBHOE YCTPOWCTBO aKTUBUPY-
eTcs BbICOKUM AaeneHuem. KomBrHupoBaHHOe NpegoxpaHnTenbHoe YCTPOMCTBO akTUBMPYETCH AaBneHnemM nnu TeMnepa-
TYpOW, AENCTBYIOLMMW HE3ABUCMMO UMM BMECTE.

WMcnone3oBaHue onpedenenHoro YC[ MoXeT He NOAXoAWTb AN BCeX TUMOB, PAa3sMepPOoB WU/ BapuaHTOB YCTaHO-
BOK BannoHos.

E.1.1 PacueTHbi cpok cnyx6b1 YCI

PacuetHbin cpok cnyx6bl YC[ oomkeH COOTBETCTBOBAaTL UMW NPEBLILLATEL pacyeTHBIA Cpok cny:kbbl BannoHa, ona
KOTOPOro OH MCMOMb3YeTCs.

MpumedyaHue — 370 yTBEpXAEHWE ABNSETCA TpeBOBAHWEM YPOBHSA MOLCUCTEMbI U BaXHO AN 06Leil npo-
M3BOAWTENBHOCTU CUCTEMbI, MOCKOMBKY NMPOEKTHBIA CPOK Cryx6bl GannoHa sBnsaeTca pelanium GhakTopoM Ans cpoka
cny»Bbl CUCTEMBI XpaHEHUA TOMMUBA W TOTO, KOTAA ee CreayeT BhIBECTW U3 3KCTNyaTauuu.

E.1.2 PacuyeTHoe paboyee naBneHue
PacyeTHoe paboyee nasnexue YCI, 3anopHbiX YCTPOWUCTB, 0BpaTHbIX KnanaHos 1 gpyroro obopyaosaHus B CXKB
OOMKHO COOTBETCTBOBATL WMINW NPEBLILLATE pacyeTHoe paboyee gaeneHue 6annoHa, Ans KOTOPOro OHO MCNOMb3YeTcs.

MpumeyaHue — ITO yTBEPKAEHWE ABNAETCA TpeboBaAHUEM YPOBHA NOACUCTEMEI U BaXKHO Ans obLei npous-
BOAWTENBHOCTU CUCTEMBI.

HenpegHamepeHHan aktTneaumna Y CLl MOXET NPOM30NTK, ecrnn pac4eTHoe paboyee gaeneHne HannoHa Bhile, Yem
pacyeTHoe paboyee gasnexue YCL.

E.2 PaamelwieHre BHYTpU TPaHCNOPTHOro cpegcTBa

E.2.1 PacnonoxeHue TepMMUYeCKM-aKTUBMPYEMOro YCTPOWCTBa cOpoca AaBneHun

TepmouyBcTBUTENBHYIO YacTb TYC[ Heobxogumo pacnonarate B TOW e obnacTu unu oTceke W nofdpepraTb BO3-
OEeUCTBUIO TOW e OKpy:Katller cpefbl, YTo 1 BannoH unu 3awmiaemMsle cuctemsl. TYC[ He cnefyeT coeWHATL nocrne-
goeatensHo ¢ apyrumu TYCLO nnn gpyrumm tunamun YC[, ecnu cneumansHo He noateBepxaeHo, uto TYC moxeT npa-
BMNbHO paboTaTk Npy NocnegoBaTernbHOM COeaUHEHUN. JKpaHbl U Gapbepkl MOTOKA, ECNW TAKOBLIE UMEKOTCH, HE AOIMKHbI
MeLlaTb OTKIMKY UNK yHKuMoHMpoBaHuio TYCL (cm. E.2.2).

MpumedyaHne — 370 yTBEPXOEHUE sABNsAeTCA TpeboBaHueM ypoBHsS TC U BakHO AnA obLierd Npon3BoanTeNb-
HOCTK cucTeMsl. Ecnn TepmouyBcTBUTENBHAA YacTb YC[ 1 6annoHsl pacnonoXeHsl B pasHbix MECTaX, 3TO MOXET Bbi3BaTb
npobnembl ¢ BezonacHocTelo, Tak kak YC[ moxeT He cpabotaTh Bo Bpems noxapa.

E.2.2 3kpaHbl 1 6apbepbl NOTOKa (BKMO4Yasa BEHTUNALMOHHbIE KOPODOKM U ra3cHernpoHuLaeMble KOXYXU)

3KpaHbl MoryT ucrnonb3osate Ang 3awmtel CXKB oT duanyecknx, XMMuyecknx M Tennosbix BosnercTeun. Con-
HeYHble 3KpaHbl CrnegyeT paccMmaTpuBaTb ON5 3alWwuTbl OT TEMMoBOro W YP-Bo3gencTBuMa M3-3a NpsAMOro BO34eWCTBMA
COMNHEYHBIX Ny4en.

TennoBble 3KkpaHbl Takke MOTYT UCMOMbL30BaTLCS (NPWU HEOBXOAMMOCTH) B BOAOPOAHbLIX cUCTemax, YTobkl CBECTU K
MWHUMYMY NMOKankHOe TenfoBoe BO3deWCTBME U3-3a NoXapa B cocefHux oTcekax/obnactax TC (Hanpumep, B naccaxup-
CKOM CanoHe Uiy HWLWax Konec) 4o Tex nop, noka YC[] He cMoryT akTMBMPOBaTLCS ANA CMAMYEHUs NOTEHUMansLHO onac-
HbIX coBbITMI. PacnonoxeHne n KOHCTPYKUMA LLUBOB, OTBEPCTUIA ANna obcnyxmeBaHua u niokos B TC, wmTo N 6apbepoB
ONA NOTOKa AOMKHbI BbITh Takumu, 4Tobbl He yrpoxaTh addekTuBHocT YC[I.

OkpaHbl Takke MOryT MCMNOMNL30BaThCA B KaYecTBe BapbepoB NoToka ANs ynaBnuBaHUA NoTeHUManbHbIX yTeYeKk 13
pasnu4HblX COedWHEHWUIA C NPeAOXPaHUTENAMM, KnanaHaMu 1 ropnosuHamu 6annoHoOB W HanpaeneHWs ra3a 13 otTceka Ans
npefoTepalleHns obpa3zoraHns ropioyei ra3oBoii CMecH B 3aMKHYTOM MPOCTPaHCTBE. BeHTUNALMOHHBIE KOPOBKW 1 raso-
HenpoHWLaeMble Kopnyca ABNATCS 0OLWenpUHATEIMW NPOMBILLNEHHBIMKW BapuaHTamu 4nsa Takux peanv3auunin 6apLepos
noToKa.
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Onucanue Bapbepor notoka — no NOCT P 70679. B cny4ae, ecnu 6apbepbl NoToKa ABMATCA (DYHKLUWOHANBHOM
4acTbi BEHTUNALMOHHOW cucTemel cbpoca YC[, bapbepbl 4OMKHBI COOTBETCTBOBATL E.3.

KOHCTpYKUMS U pacnonoXeHue aKpaHoB U GapbepoB NoToka (BKMOYAas BEHTUNSALMOHHLIE KOPOOKU U ra3oHENPOHU-
LiaeMble KOXYXW) He OOMKHbI MewaTtk crnocobHoctu YCL (ocobenHo TYCH) 3awmiiaTe BOAOPOOHbIE CUCTEMBI.

MpumevyaHne — Heobxognma sawmta hyHKUMoHansHocT YCI n npenoTepawleHna obpazoBaHns roproymx
rasoBbIX CMECEN.

E.3 Cuctembl BbinyckHoW BeHTUNaWuu YCO

OcHoBHaa yHKUMA BbINYCKHOW BEHTUNAUMOHHON cucTembl YC[, ecrnv oHa ucnonb3yercda, COCTOMT B TOM, YTOOLI
HanpaeuTb Bbibpoc u3 YC[ takmm obpazoM, 4TobObl CBECTM K MMHMMYMY OMAacHOCTb, NpeacTaBnsaeMyl naccaxkupam n
nogam, okpyxatowmum TC, 1 pacnpocTpaHeHne onacHOCTEN Ha oKpy»atoLuyio cpegy TC.

E.3.1 KOHCTPYKUMOHHbIE MaTepuanb! AN BbINYCKHbIX BEHTUNAUMOHHLIX cucTtem YC[O

BbinyckHble BEHTUNAUUOHHLIE cucTeMbl YC[I, BKNYaA COeQMHUTENBHBIE MMHUK, BO3AYXOBOALI, BEHTUNALUNOHHBIE
TpyObl, BLIMYCKHBIE OTBEPCTMA W OrpaHUYMBAIKOLINE CUCTEMBI (ECMM OHW WCMONb3YHOTCA), A0MKHbI ObITh 3allULLEeHb! MO
KOHCTPYKUMW, MapLipyTy U MarepuanamM KOHCTPYKUMM OT MeXaHW4YecKknx Unu TennoBbixX BosgencTemi, cboa unu gerpaga-
LIMM W NOJOEPKMBATE LIENOCTHOCTE CUCTEMBI 40 TEX MOP, Noka BEHTUNALMA He BygeT 3aeeplueHa. Heobxogumo, 4Tobhl
MaTepuan KOHCTPYKLMA CHUXan PUCK KOPPO3MKX 1 He Bbl3blBan ranbBaHMYECKY KOPPO3nko B MecTe coeguHeHua ¢ YCL.

HakonneHne anekTpocTaTMYeckoro 3apsga W BO3MOXHOCTb BOCMMaMeHeHUsl BO BPeMs pazpsga Takke O0MKHbI
BbITe yMeHbLUeHbl (cm. TOCT P 70679).

KoHcTpyKUWs, Npoknagka u Matepuarsl U3roToBNEHWUA BEHTUNALWOHHBLIX NIMHWIA, BO3OYXOBOAOB W BbIMYCKHbLIX OT-
Bepctuin YCI mMoryT BbIzBaTh npobnembl ¢ 6e30MacHOCTLIO, eCMY OHW MPEXAEBPEMEHHO BbIXOAAT U3 CTPOA UMW yXya-
LIaKTCA BO BPeMs aKCcnnyatauun Unn Bo Bpemsi noxapa. KpoMe Toro, Koppo3susa MOXeT YMeHblWTb cnocobHocTe YCL
BbIMyCKaTb BO3AYX NPM NPOEKTHOW CKOPOCTW NOTOKA WUIMTM MOXET NPUBECTU K OTAENEHNI0 BEHTUNSALMOHHON TpyBku ot YCL.

E.3.2 MNpoknaaka BbINYCKHOW BEHTUNALUWMOHHOW cucTembl YCI

[Mpoknagka coeguHWTENbHBLIX NMUHWA, BO30YXOBOAOB, BEHTUNALMOHHLIX TPYOOK U BbINYCKHbIX 0TBepcTMiA YCL Oomk-
Ha n3beraTtb Cy»KeHWA N 3alleMeHni, a Takke JomKkHa ObiTh 3allMeHa B crydae cTonkHoBeHuA TC, 4Tobbl doyHKUM-
OHanbLHOCTL HE HapyLUanack U3-3a orpaHUYeHuid NoToka. BeHTUNAUMOHHAS NUHKMA HEe AOMKHA CHUXKATL NpeanonaraemMyto
nponyckHyk cnocobHocTe TYCL 3a c4eT co3gaHns APOCCENbHbLIX OTBEPCTUI UMW OPYIMX OrPaHUYEHUA.

MpumMmedyaHue — [puMepbl NPOEKTHLIX TpeboBaHWI MOTYT BKMOYATE crieuudukauuio pasMmepa, orpaHuye-
HWS1 ¥ MPOKMaaky BEHTUNAUMOHHOMO TpybonpoBoaa, Ans NpefoTBpalleHus orpaHUYeHrs ocefaHnsl BbicBOboKOaemMoro
marepuarna.

BeHTUNSALMOHHBIE NUHWKW cneqyeT Hagnexalum obpas3omM 3akpennaTe, YTobbl NPEeAOTBPATUTL MX NOBPEXOEHUE B
TeyeHWe Bcero cpoka cnyx6sl TC Unu HEKOHTpONUpYEMOE ABUKEHUE BO BPEMSA BEHTUMALWUA.

Ecnu nuHum, Bo3gyxoBoabl UK BbiNyCcKkHble oTBepcTusa YC[ Bbinv nepexartsl Uy NOBPEXAEHbI BO BPEMS CTOfM-
kHoBeHusa TC, aTo MOXeT co3gatb yrpo3y besonacHocTy npu cbpoce gaBneHns YCTPOWCTBOM. BEHTMNAUWOHHbBIE KaHanbl
OOMxHbI ObITh HAANexalmMm 0bpa3omM 3aKpenneHsl, HToObI NPENOTBPATUTE MX MOBPEXAEHWE B TEYEHWE BCErO CPpOKa CyX-
Bbl TC uNKM HEKOHTPONMUPYEMOE ABMKEHME BO BPEMS BEHTUNALMN.

E.3.3 Bbibpochkl U3 BEHTUNALWOHHOW cUcTeMbl copoca YCI

Beinyck ycTponcTtea ana cbpoca 4aBneHns He AOMKeH HanpaBnATe BeixNonHeie radsl u3 YCL, sawuwatowmx CXKB,
B MaccaXupckue, baraKHble NNy rpy30BLIE OTCEKM, UMW MO HANPaBAEHUID K HAM, B KOPNyca KOMNec WM no HanpaeneHuio K
CXKB, B nepegHtoto 4acTb TC MM ropu3oHTanbHo (NapannensHo gopore). Cnegyet MMHUMW3UMPOBAaTL PUCK ANSA NaccaMu-
POB 1 UL, Haxoaawmxca BHe TC, a Takke CHU3UTb PUCK PacnpoCTPaHEHWA onacHoCTer BHYTPU TC UK ero OKpy»KeHus.
KoHCTpyKLMA 1 YyCTAHOBKA AOMKHbI CBOAUTE K MUHUMYMY BO3MOXHOCTb BHELLHWX ONAacHOCTEW, BO3HMKALLMX B peaynsta-
Te cpabaTbiBaHWUs YCTPOUCTRA.

Heobxogumo, 4Tobbl BbINYCKHaA BEHTUMALMOHHAS CMCTEMA BbINyCcKana CKONMBLLEECH KONUYECTRO rasa unv Bugena
ero konuvectso u3 YC[, coxpaHas npu atoM OyHKLUMOHANBHOCTb.

E.3.4 NonagaHne BoAbl B IMHUM BbINYCKHOW BEHTUNALMOHHONA cucTemMbl YC[

Bo3MOXHO CKannueBaHue Bnarv Ha BEHTUNALMOHHOW cTopoHe YC[ u3-3a KoHaeHcaumMn u/unm nonagaHus Bogbl BO
Bpems HebnaronpuaTHbIX ycnosuid unu mMoiku TC. MNockoneky YCL v cBA3aHHblE C HUMW COeOMHEHWUs U TpyOKkK mMoryT
BbITb NOBPEXAEHBI B pe3ynLTaTe BO3AEMCTBUS BOOb!I UMK MbAa, BEHTUNSALMOHHbIE cucTeMbl YC[ cnenyeT npoekTupoBaTh
TakvMm obpaszom, YTobbl NpeaoTBpaTUTL NonagaHue NocTOPOHHUX MaTepuanoB UMK HakonneHue enaru B cucteme. YC[I
WM CBA3aHHLIE C HAM COeOWHEHWUS U TPYOKM He JOMKHbBI CKanmnMBaTh XUOKOCTb.

BeHTunaumoHHble cuctemsl YC[ 1 3aTBOPLI BEHTUNALMOHHBLIX MMHWIA (HAaNpyUMep, KonnaYyku) He JOIMKHbI OrpaHuyin-
BaTb NoTok u3 YC[ takmm obpasom, 4Tobbl 3TO MOIMO NOBNUATE Ha ero paboTy.

HakonneHve WHOpPOOHOro MaTepuana noTeHUMansHo MOXKET CHU3WTL CKOPOCTL NMOTOKa Bo Bpems cbpoca, 4To coa-
naet yrposy bezonacHocTu.

Kpome TOro, Bnara B BEHTUNSALWMOHHOW NTMHUM NOTEHUMANbHO MOXET 3aMepP3HYTb B XONOOHbIX YCMOBMAX 3KCNyaTa-
ummn 1 Nbo orpaHNYMTb CKOPOCTL NOTOKA BO Bpemsa cbpoca, nnbo nospeauTb y3en YC[. YTtobbl nabexaTb 3TOro, KpbILLKX
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BEHTUNALWOHHOM NMUHUMW, ECINM OHWU UCMOMbL3YHTCH, CrieayeT NPOeKTUPOBaThL W M3roTaBNMBaTh TakMM obpasom, 4Tobbl noa-
JepxuBaTh (DYHKUMOHANbHYIO LeNOCTHOCTL.

E.3.5 MNMponyckHasa cnocobHocTs YCI

OocTtaTtouHocTb NponyckHor cnocoBHocTu YC[ U ero BeHTUNALMOHHLIX NMUHUIA O0MKHA ObITh MPOAeMOHCTPUpOBaHa
pacLUMPeHHbIM UCMbITaHWEeM Ha OrHECTOMKOCTb No 5.2.2.4.2. [luHuK nogayn M HarHeTaHWus, ecrii OHW UCMONb3YHTCH, He
OOMKHbI CHMKATb pacyeTHYI0 NponyckHyo cnocobHocTe YC[ n3-3a Hanvuns B HUX HENpeaHaMepeHHbIX TOYEK ApOCCenu-
pPOBaHWA UMW OPYrux orpaHuyeHuin notoka. Ecnm koHuUrypauusa cUcTeMbl XpaHeHWs NMO3BOMSAET NPOMNyckaTk Yepes 0gHo
¥YC[ noToku u3 6onee 4em ogHoro 6annoHa, To ato YC[ gorxHo obnagars COOTBETCTBYHOLLEW MPONYCKHOW CNOCOBHOCTLIO.
(cm. TOCT P 70679). HepocTtaTtouHana nponyckHasa cnocobHocTe YC[ moxeT npuBecTy Kk npobnemam ¢ 6e30nacHoCTbi0.

E.4 Mpeoynpexaawwan MapKMpoBKa

YC[ v Apyrue KoMNoHeHTLI, KOTopkle MOHTUPYIOTCA BHe cBopok BannoHoB AN XpaHeHUs Bogopoaa (Ho nogcoenu-
HAOTCS K BannoHaMm BbIlWe MO NOTOKY OT 3anopHOW apMaTypkl U, CNeAOBATENBHO, HAXOAATCA NOA AaBMEHUEM XpaHeHUs),
LOMKHbI UMETE XENTYIO NPeaynpeauTensHY0 3TUKETKY € YepHbIMKW ByKBaMM C ykazaHWEM TOr0, YTO KOMMNOHEHT COAEPKMUT
BOAOPOA, XPaHALMIACA No4 BbICOKMM AaBNEeHWEM, AaXKE KOMAa 3anopHbIA M CEPBUCHBIA KnanaHbl 3akpbiThl.

Mpumeuvanne — XHentaa npegynpeguTeneHas 3TUKETKA AOMKHA BbITh NpukpenneHa Kk BHewHum YCL B kave-
cTBE NpeaynpexaeHusa Ang cneuuanncTos no obenyxmeaHuio o Tom, YyTo cHaThe YC[I nepen BeHTUNMpoBaHWeMm bannoHa
MOXET Bbi3BaTk NPobnemebl ¢ 6e30MacHOCTLIO M BEICTPOE NCTEYEHWE ra3a U3 CUCTEMbI XpaHeHUs.

E.5 YcnoBua akcnnyarauum

E.5.1 Ocmotp

YC[ cnenyeTt ocmaTpyBaTk OOHOBPEMEHHO ¢ BanmnoHoM, ANA KOTOPOro OHO YCTaHOBIEHO, B COOTBETCTBUN C WH-
CTpykumen npoussoautens YC[O, 6annoHa nnu TC no ocMOTpY Ha Hanu4yve noBpexOeHuid unu nsHoca. BHewHwwo no-
BepxHocTe YCI MOXHO O4MLLaTh HearpecCMBHBIMU YUCTALWMMK cpeacTBamu. BeHTunayuorHsle nuHum YCO n BeHTU-
NSLWOHHBIE KONMAaYykW, ECNW OHW UCMONb3YKTCA, CrneayeT NpoBepATh OAHOBPEMEHHO B COOTBETCTBUM C MHCTPYKLUMAMMU
Npon3BOAWTENS.

MpumedyaHune — 370 yTBEpXKOEHWE ABNAeTCA TpeboBaHMeM ypoBHA TC W BaKHO AnA obLierd Npon3BoanTeNb-
HOCTK cucTeMbl. PerynapHas nposepka YC[l Ha Hanu4yne noBpeXaeHWn nnv yXyalweHns COCTOAHWS, YBENUYBaEeT BEPO-
ATHOCTb BblBOAA NOBPEXAEHHbIX UM M3HOLLEHHbIX YCTPOWNCTB M3 aKCMnyaTauum.

E.5.2 BoccTtaHOBNeHWe U peMOHT

BriBlee B akcnnyataumm YCI He NoANeXWUT peMOoHTY UM BOCCTaHOBMNeHWI0 6e3 NMCbMEHHOT0 paspeLleHuns npous-
BoauTenst YC[, 6annona, CXKB nnu TC.

YC[ cnegyeT cHATaTh BbiledWwnM M3 CTPOS, €CMNW OHO CTAHOBUTCA HECnocobHo yaepxuneaTb Aasnexune. [pumepa-
MW ABMSAIOTCA paspyLUeHusi, MPensaTCTBYOLME NOBTOPHOW YCTaHOBKE YCTPOWCTBA, MW MOSBNEHWE OTBEPCTMS AWaMeTpoMm
He MmeHee 5 MM B Kopryce ycTpoicTBa. Belweawee ua ctpos YCL He noanexuT peMoHTY U MOBTOPHOW YCTaHOBKE.

MpumeuvaHune — 310 yTBEPKOEHWE ABNAETCA TpeboeaHveM yposHA TC 1 BaxHo aAng obuwiel pabotocnocobHo-
cTu cuctembl. YC[] no cBOen KOHCTPYKLUMKW NpeaHa3HaqYeHbl ANA 0OHOPa30BOW YCTAHOBKW. HecaHKUMOHMpoBaHHana nepe-
JernKa UM peMoHT NMOoTeHUMAanNbHO MOryT NOBNWATL Ha kBanudukauu YCL, 4To MOXET NPUBECTW K HAPYLUEHWIO YCIMOBUIA
6e3onacHoCTU.

E.5.3 3ameHa
YC[, Tpebyrulee 3aMmeHbl B Te4eHMe CpoKa cny»bbl, cneayeTt 3aMeHsiTb TOMbKO MOEHTUYHbLIM YCTPONCTBOM UMK
noaxodsilen 3aMeHon, paspelleHHon npoussoguTenemM bannorna, CXKB unw npoussogutenem TC.

MpumeuvaHnune — Ecnu YC[ 6bino 3ameHeHo YCTPOMCTBOM, KOTOpoe He Bbino ogobpeHo npou3soaUTenem aons
NCNonb30BaHWs, OHO MOXeT He obecneynTb Hagnexalleih 6esonacHocT CXKB.

E.5.4 NMoBTOpHOE MCNONbL30BaHMWE U NepeycTaHOBKa

Hukakoe YC[, 6biBlUEE B 3KCNNyaTaUmW, HE OOMKHO NEpPeycTaHaBnMBaThCs UM MOBTOPHO UCMOMNB30BATLCS B ApY-
rot CXKB. YC[I cneayeT nepeyctaHaBnuBaTh Ha TOT e BannoH ToNbKo B TOM Cry4yae, ecnu 3TO AenaeTcs B COOTBETCTBUM
C npouenypamu obecny»uBaHns, peKoMeHaoBaHHbIMM NponssoguTenamu YCI.

MpumevaHne — ITO yTBEPKAEHME BaxHO Ana 0bwen pabotocnocobHocTk cuctemel. YC[L no cBoen KOH-
CTPYKUMMW NpeaHa3HaveHsbl Ana 0gHOPa30BoM yeTaHoBKA. Kpome Toro, nepeyctaHoBKa B nocneaytoLLyto cbopky 6annoHos
noTeHUMarnsHO MOXET NMPUBECTU K Npobnemam ¢ 6e30nacHOCTLI0, MOCKOMBKY CUCTEMA MOXKET HE NMPONTH aTTECTALIMI0 KOH-
CTPYKUMKW. YNIOTHWUTENbHLIE KOMMOHEHTHLI M (OUTUHT MOTYT NOTpeboBaTh 3aMeHbl Nepe NOBTOPHOW YCTaHOBKOWM U TOMBKO
B TOM Cny4ae, ecnv 3To pekoMeHgoBaHo npowssogutenem YC[. Hekotopele YCL He npegHasHa4vyeHbl ANA YCTaHOBKU
Gonee oaHoro pasa.
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MpunoxeHune X
(ob6azaTtensHoe)

PyKOBO,ﬂCTBO no onpeneneHUio CONPoTUBIIEeHUA
Ha pa3pbIiB COCYyOOB BbICOKOro gaerneHus

.1 OnpepeneHue conpoTUBNEHUA Ha pa3pbIiB 6aNNOHOB ANA XpaHeHUA KOMNPUMMPOBAHHOTO Bo4opoaa
nog BbLICOKMM gaBneHuemM

Llel'lbl(] 3TOro pasgena ABnAeTcA oUueHKa KOHCTPYKUMOHHBIX MarepunanoB BannoHoe CXKB Ha ocHoee conpoTtuvene-
HWA Ha pa3pbiB. I'Ioc:Koany AONYyCTUMOCTE NPUMEHEHWA TEX UITM WMHBIX MarepvanoB OCHOBaHa Ha KMX cnocobHocTK BbI-
AepPXnBaTk HAarpy3kn, BO3HMKaKWMe npu onnutenbHOM BO3}J,E‘I.7ICTBVIVI NOBbIWEHHOIo gdaBneHnda, MMHUManbHO OonyCTUMOe
OaBneHue pa3pbliBa B'Dmin AOIMKHO onpeaenaTbCHd B npouecce atrectauli COCy4OB BbICOKOIO AaBneHWs.

Mpumevanune — BP . . onpegenseMoe 34eck, OCHOBAHO Ha pacyeTHbIX TpeboBaHuax, NpedbABNAEMbIX K CO-
cyOoam BbICOKOrO AaBNeHWs C BOAOPOAOM, OAHAKO heepanbHbie UM PervoHanbHeIe HOpMel MoryT TpeboBaTs Gonee Bhli-
COKWX 3HAYeHWA HA OCHOBE UCTOPUK Pa3nnyHbIX MPELeneHTOB U ApYrMx coobpameHnin, No3ToMy nepen OKoHYaTernsHbIM
BbIbopom BP, .. HeobxoguMo npoaHannanpoBaTh JEWCTBYOLLME HOPMATUBELL.

BPmin JomkHo 6biTe Bonble nnu pasHo 2,0 x HPL kak abcontoTHoe MUHUManbHOE 3HaYeHWe, HE3aBUCUMO OT Bbl-
bopa matepuana. CooTBeTCTBUE aTOMY TpeboBaHMIO MOXKET BbITh NPOAEMOHCTPUPOBaHO cobniogeHnem nboro U3 nepe-
YUCINEeHHbIX ganee yCroBui.

?K.1.1 BannoHkl, B KOHCTPYKUWK KOTOPLIX MPUCYTCTBYHT KOMMO3UThbl, apMUPOBaHHbIe YrNepoaHbIM BOSTOKHOM U/Mnn
MeTannM4eckMmi cnnaesamu, OOMmKHbl BbiTe aTTecToBaHsl (5.2.2.1) ¢ MCNONb30BaHMEM MWHUMANLHOTO 3HaveHus BP ;.
coctaenswwero 2,0 x HPA. MNpy npoBegeHny aToro UCMLITaHWA HE CneayeT YYuTbiBaTh OTAEMbHBLIE CNyYan paspbiBa Bo-
TNOKOH KOMMO3K1Ta NpU HE HAPYLLEHHOW repMeTUYHOCTU BannoHa.

K.1.2 BannoHbl ¢ apMUPOBaHHOM BOMOKHOM KOMMO3MTHOW 0B0MN0O4YKoR, cocTosAwen u3 Bonee yem 95 % no macce
BOMOKOH W3 YrMepoaHoro BOSIOKHA (3a MCKMKYEHUEM FOpPIoBKMHbLI M NerHepa), AomkHbl BblTb atTecToBaHbl (cM. 5.2.2.1) ¢
UCMONb30BaHWEM MUHUMANbLHOTO 3HaqeHwst BP .. paeHoro 2,0 x HP[. [Npu npoBeAeHW 3TOTo UCNbITaHWA He cnefyet
YYMTBIBATL OTAEMBHBIE CNyYan pa3pbiBa BOMOKOH KOMMO3MTa NpY HE HapyLUEeHHON repMeTUYHOCTM BannoHa.

K.1.3 BannoHbl, B KOHCTPYKLMW KOTOPbLIX NPUCYTCTBYIOT KOMMO3WThI, apMUPOBaHHbIE CTEKIOBOINOKHOM, OOMKHbI
BbITe aTTECTOBAHBI C UCMOL30BAHMEM MUHUMATBLHOTO 3HaYeHus BP .., pasHoro 3,5 x HP[.

K.1.4 BannoHsl, AEMOHCTPUPYHOLWME OOCTATOYHYO YCTOWYMBOCTL K paspbiBy NpM IKCNNyaTauuy B 3KCTPEMAaTbHbIX
YCNoBUAX B TedeHMe He MeHee 25 net (cm. XK.2 ana pyKoBoACTBa MO NPOBEAEHMK0 YCKOPEHHOTO UCMbITaHUA U MPUoxe-
Hre B ona obocHoBaHWA pa3paboTkn MeToaa U KpUTEPUER UCTIbITaHKUS).

K.1.5 BannoHkl, KOHCTPYKLUSA KOTOPbLIX COMNOCTaBMMa C TakoBoW y 6annoHoB, paHee aTTecToBaHHbLIX B COOTBET-
CTBWW C NPOLEYPOI UCMbITaHUIA, NpuBeaeHHoN B XK.2. Npu atom BP,;;,, 6annoHa fomkHo 6biTe pasHo unu 6onbwe BP
paHee aTTecToBaHHOro bannoHa.

min

.2 PykoBOoACTBO NO NpoBeAeHU0 UCNbITAHWA CONPOTUBIEHUA Ha pa3pbiB 6annoHOB BLICOKOro
AaBneHns

Llens atoro pasaena coctouT B TOM, YTobbl onpedenute BP,, 1 CBA3AHHbIE C HUM LieNeBble nokasatenv BPpq un
90 % BPp B cooTBeTCTBMM € 5.2.2.1.2.

TeopeTuyeckn, MeTogMKa MOXEeT DbITb NpUMeHeHa Kk BannoHam nboro Tvna, ogHako oHa ocobeHHO nonesHa ans
HannoHoB TUNOB 3 1 4, B KOTOPLIX KOMMO3UTHAsA KOHCTPYKUMSA B 3HAYUTENbHOW cTeneHu obecnevyvBaeT cOoepxuBaHue
OaBMNeHUs.

[Mpouecc Ha4yMHaeTCa ¢ M3roToBMNeHWA BannoHa, KOTopbI HAMEPEHHO AENakT MEHEE MPOYHLIM, YeM MpuU 0BLIYHOM
npoun3BoacTee, YTobbl CMOAENMPOBATL HAUXYALWWE U3 OONYCTUMbIX YCIOBUA Npou3BoacTBa (cm. H.2.1).

3arem vacTtb 6annoHoB NogBEpPratoT UCMbITaHWI0 COMPOTUBIIEHNSA Ha pa3pbiB B COOTBETCTBUM C XK.2.2 ans onpege-
neHusa 6a30BOro COOTBETCTBMA TPeOOBAHMIO K CONPOTUBIEHUIO HA pPa3phiB.

Mpouecc onpeneneHua MUHUMAarbHO OOMNYCTUMOrO OABMEHWA pa3pbiea (hOKYCUPYETCHA TOMbKO Ha CNocoBHOCTH
HannoHa BbidepKUBaThL OABMNEHWE, OAHAKO METOAMKW, onvcaHHble B XK.2.3, yuuTLIBAKOT BMECTE C 3TUM TaKKe W npodune
thakTopbl (HanpumMep, PU3NYECKOE UMM XMMUYECKOE MOBPEXAEHME, LMKNMYecKkana ycTanocTs), o6aenas MUHUMAanbsHbIE
3KcnnyaTaunoHHble TpeboBaHWs K NPOYHOCTK Ha pa3pblB B NPOTOKONE UCMNbITaHWA Ha AONTOBEYHOCTL (CM. 5.2.2.3).

.2.1 MoaroToBKa K UCMbLITaHUAM COMPOTUBINEHWA Ha pa3pbIB

UTobbl yOeautsca, YTo UcnbiTatenbHble 06pasubl COOTBETCTBYIOT NpeabsensemMbiM TpebosaHnaMm, KBanudukaum-
OHHasA NapTuA, NpeacTaBneHHas aAnsd UCMbITaHWA, JomKHA ObITh creuuansHO M3roTOBNEHA W/WNy U3MEHEHA TakumMm obpa-
30M, 4To6bl BP ;. 6annoHoB B NapTuui Gonee penpe3eHTaTUBHO OTPaXano XxapakTepUCTUKy HauXyALIero cryyas, YyeM npu
HOpMarbHOM NPOM3BOACTBE. 3TO MOXKET ObITb 4OCTUIHYTO, HANPUMEP, MYTEM UCMONB30BaHWUA NPW NPOU3BOACTBE NapTun
Bbonee cnabbix BONOKOH WM NyTEM M3MEHEHUA NPOYHOCTM KOMMO3WUTHON CTPYKTYPbI NPW MW NOCNE M3roTOBNeHnA. B ko-
HEYHOM CYETe, LieMNb COCTOMT B TOM, YTODOLI BOCMPOW3BECTU TAKOE HAaNpsKeHWE B HArpyKaeMbix AaBNEHMEM MaTepuanax
BannoHa, KOTOpOe BO3HUKITO Okl TOMBLKO B CryYae KPUTUYECKMX COCTOAHUIA.
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[nsa nenelTaHui JomKkHO BbITe NpeAcTaBneHo He MeHee ABaguatk 6annoHoB U3 cneumansHO NapTuKM AN ucneita-
HWIA, NpeaCTaBNAKLWMX Martepuanbl U KOHCTpyKUuio BannoHa B COOTBETCTBUN C 5.2.2.

MpeactaBneHHble BannoHel AOMKHEl BeITe cNyYaiHeM 0bpaszom pazaeneHsbl Ha ABE paBHLIE rPynnbl ANA AansHen-
LWKX UcnblTaHui (He meHee 10).

.2.2 OcHOBHOE MCNbITaHWE Ha pa3pbIB

BannoHbl nepeor rpynnel (He meHee 10) cnegyeT UcnbITeIBaTE NO MeToauke B.3.

HTobbl ybeauTbcs, 4To 6annoHbl COOTBETCTBYIOT TpeOOBAHUIO K LleneBoMy nokasatento BP ... pasHula B AaBneHu-
AX paspbiBa BCeX WCMbITAHHLIX B NepBOW rpynne 6annoHoB He fomxHa npesbiwate 10 % Apyr oT Apyra.

.2.3 UcnbiTaHne conpoTUBNEHUs HA pa3pbIB

Btopasa rpynna 6annoHos (He meHee 10) gomkHa BbITb McMbITaHa No NpoTokony, onpegeneHHomy B X.2.3.1 unu
W.2.3.2, ¢ ucnonbzosaHuem Ny, u M, kak onpegeneHo B 5.2.2.

BannoHbl U3 YUCTOrO YrMepoaHOro BOMIOKHA MOTyT ObITh MCMbITaHbl B cooTBETCTBUKM C 2K.2.3.1 unn XK.2.3.2, Torga
Kak BannoHel Co CTEKNOBOMOKHOM, CMECAMM BOMIOKOH UMW APYTMMK anbTepHaTUBHBIMU BONIOKHaMK OOMKHbI BbITh cnbiTa-
Hbl B cooTBeTCTBUM ¢ »K.2.3.2 ana onpeneneHus B, .

Mocne onpefenexua BP ;. Lenesble 3HaYeHUA ANs Npou3BoAcTBa BPpo 1 90 % BPpq AOMKHEI BbiTh yCTaHOBME-
Hbl C MCMOMb30BaHMEM METOLOUVKN CTAaTUCTUYECKOrO NPON3BOACTBEHHOIO KOHTPONSA, YTOObI BEPOATHOCTbL BbIXOAA U3 CTPOSA
npowv3sefeHHoro bannoHa 6bina ManoBepoATHOW (HanpUMep, MEHEE OQHOIO BbIXOAA M3 CTPOSA HA MUMIWMOH YacoB), Npw
akcnnyatauuu TC B HaUXyOLWWX YCNOBUAX, ONpeaereHHblx B 5.2.

M.2.3.1 UcnbiTaHMA Ha NPOYHOCTL Ha pa3pbIB AnNA 6annoHOB U3 YUCTOrO YrnepogHoro BONoKHa Tuna 4

Onsa Toro, 4ToBbl MUHWMYM WCNEITATENBHOM FPYNMbLl 3aBeAOMO MpPEeAcTaBnsan cambli criabbiii U3 NPOM3BOAMMBIX
HannoHoB, napaMeTpbl UCMbITAHWUA MOTYT BbiTh CKOPPEKTUPOBaHLI C NOMOLLbID koaddmumeHTa Fyy 5, ONUCAHHOMO HUXE,
4TOBEI MPUBECT YPOBEHE HANPSHKEHWUS MPW UCTBITAHMA K CAMOMY BbICOKOMY YPOBHIO AaBMNEHWA, OTpaXaloWweMy Lenesoe
3HaveHwe BP,,, AN NpousBoaCcTEa.

FH.2 = BPmin-u.enb / BPG‘tmin’ (K.1)
BPDQ-TEST= B'Dmin-uenb /0.9, (K.2)
HPO g7 = F 2 - HPOG:- (7K.3)

MpoTokon ueneiTaHWn Ha 4ONTOBEYHOCTL B 5.2.2.3 MOXET ucnonb3oBaTtses 6e3 naMmeHeHun Ona oueHkM bannoHa na um-
CTOrC YrMepoAHOTO BOMOKHA C MCMONb30BaHueM BPpo = BPpq e ¥ HPL = HP =51, onpenensemeix no hopmynam Boilue.

Ecnun Bece 6annoHbl BO BTOPO/A MCNbITATENBHOW rPynne NpoXOAAT WUCMbITaHWe, Kak onpefeneHo Beiwe, To BP ;.
MOXHO OMnpedennTb cneaylowmm obpasom ana Gannosa us 4nicToro yrnepoaHoro sonokHa: BP, ., = BP HO He
MeHee 2,0.

H.2.3.2 UcnbiTaHMA Ha conpoTUBNEHUe pa3pbiBY AN BceX TUNOB GannoHoB

Ons Toro, 4yToBbl MUHUMYM WCMLITATENLHOW TPYNMLlI 3aBEAOMO MPEeACTaBnAn camblii criabblid U3 NPOM3BOAUMBIX
GanmoHoB, NapameTpbl UCMLITAHWMA MOTYT BbiTb CKOPPEKTUPOBAaHLI G MOMOLLBID KoaddmnUMeHTa F 5, ONMUCAHHOTO HIXKE,
YTOBbI MPUBECTM YPOBEHL HAMNPSKEHWS MPU UCMbITAHUW K CAMOMY BbICOKOMY YPOBHIO AaBMNEHUS, OTpaxatoleMy Lieneeoe
3HadeHve BP_ . Ans NpOU3BOACTBA.

min-uens?

MpumeyvaHue — BoaMoXKHOCTL UCMONB30BaHMA Fyy 5 ANA YCTAHOBKW YPOBHA HAMPsKeHUs MOXET BbiTb OrpaHu-
YyeHa TUMOM KOHCTpYKUMK BannoHa. Hanpumep, neitHep 6annoHa Tuna 3 MoxeT 4ehopMMpOBaTLCA BO BPEMS UCTIbITAHWS
Ha paspbiB, €CNU 3Ha4YeHUe F 5 CIIULIKOM BEMWKO, MM MOXET MoABepratbCs YCTanoCTHbIM MSMEHEHUAM Npu LMKInye-
CKOM M3MeHeHWM gaeneHus. B aTom criydae 6annoHbl, M3roToBNeHHbIe ANs UCMbITaHus B 2K.2, MOryT HyxKaaTbcs B Gonee

TOYHOM COOTBETCTBUKM C LeneBbiM 3Ha4YeHNeM BPmin'

BannoHbl co CTEKMAHHBIMKW UNK YITMEePOAHBIMKM BOMOKHaMKU, CMECSMW CTEKNAHHBIX BONOKOH UMW APYTMMK aneTepHa-
TUBHbBIMM BOMOKHAMM JOMKHBI ObITh UCTIBITAHBI B cOOTBETCTBMM € 2K.3.1 (C mcnonb3osannem BPpq = BPpq rpsr v HPO =
= HPOrpqr. Kak oNpeaeneHo Hwke), 4Tobbl onpeaeniTe MUHUManbHBIA KOI(PhULMEHT pa3pbiBa, KOTOPbIA MOXET COOT-
BETCTBOBaTh MPOYHOCTU Ha pa3pbiB. B cOOTBETCTBMU C NpunoxeHrem B MMHUManbHOe 3HadeHne AomKHO beiTh He Bonee

90 % ot BP,;,: UCIbITaHWA cneqyeT NpoBOANTL NPU CNeayrLInX YCrnoBuax:

FH.2 =(09" BPmin uens )/ BP G1min * (>K.4)
BPDQ-TEST= (0’9 . BPmir‘ﬁ uenb ) 10,9 = B‘Pmin uens * (}KS)
HPO gy = Fy o - HPOg, . (>K.6)

Kpome TOro, nmockonbKy WcnbiTyemble GannoHbl He obas3aTenbHO WMMEKT MUHMMarnbHOEe AaBfeHWe paspbiBa
2,0 x HPO, 4-MWHYTHOE KCNbITaHWe Ha npefenbHyto npodHocte npu 1,8 x HPO gomkHo ©bIThb M3ameHeHo Ha 80 % ot
BPpq. res €6nv BPpg regrMeHblie 2,20 x HP[ npyu npoBefieHUH UCNBITaHWA B 3TOM pasfene.
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Ecnu Bce 6annoHbl BO BTOPOW UCTILITATENLHON MPYNMe NPOXOAAT UCMbITaHWe, Kak onpeaeneHo Beile, Toraa BP
MOXHO onpeaenqTb cnegyrowmum obpasom Ans Bcex apyrnx 6annoHos:
=
BP.,2 BP

min yenw: HO HE MeHee 2,0.

.3 OnpegeneHve v nogTBepXKaeHWe NPOU3BOLACTBEHHbIX Lenen

Llenesble nokasatenu npu npouasoAcTBe 6annoHoB BPpq U 90% BPLg AOMXKHBI MPOXOAUTE NOATBEDXKAEHUE B
cryyae, ecrnuv onpefeneHve JaBneHns pazpbiBa NPOUCXOOUT cornacHo XK.2.

Y4uTbiBas BO3MOXKHYIO M3MEHYMBOCTL NPOM3BOACTBA, CNEAYET UCMbIThiBaTh 6onblie 6annoHos, Yem obbl4HO Tpe-
byetca B 5.2.2. Heobxoaumo usrotoBute He MeHee 20 6annoHOB 1 pa3genniTb UX Ha ABe paBHble rpynnel. [epeas rpynna
UCMbITBIBAETCA Ha paspblB, Y4TOObl NPOAeMOHCTpUpPOBaTk CcooTBeTCcTBUE 5.2.2.1.2.6, BTOpas WUCMbITLIBAETCH B COOTBET-
cTeun ¢ XK.2.3.1, B cnyyae 6annoHoB TMNa 4 — ¢ YMCTbIM YIMEePOaHbIM BOMOKHOM, UK 2K.2.3.2 — nNpu Npodmx criyvasx,
4YTObObI NPOAEMOHCTPUPOBATL COOTBETCTBME 5.2.2.3 C afeKBaTHOW YCTOMYMBOCTLIO K pa3pbIBY MOA HAMPSKEHUEM.

Mpumevyanune — [punoxeHne XK.2.3.2 MOXeT 3aMeHUTb 5.2.2.3, NOCKOMbKY YCNOBWA WMCNbITaHWA Gonee
KecTKue.

K.3.1 MoaudpumMpoBaHHLIN MPOTOKON UCNLITAHWUIA ANsl NPOBepPKU pa3pbiBa nod AaBneHUueMm

[MpoTokon ucneitaHuia B 5.2.2.3 UMUTHUPYET 3KCTPEMArbHLIE YCNOBUA U ANWTENbLHOE KUcnonb3oBaHne bannoHa ans
XpaHeHws cxaToro Bogopoaa. Ytobbl Takke B LENOM OLEHUTL COMPOTUEIEHWE paspbiBy NpW HArpy3ke Hapsaay ¢ Apyrumu
chakTopamu Harpy3ku, HeoBXoaMMOo M3MEHWTL NMPOTOKON UCMLITAHWIA, Kak ONMMcaHo B NPUNOXKEHW B 1 NokasaHo Ha pUCyH-
ke X1.

YpoBeHb AaBneHus ons Beigepxku B 5.2.2.3.6 yeenudeH ¢ 1,25 x HPO go 1,50 x HPL, 4ytobel BOCNpoM3BecTy Tpe-
BoBaHWe MUHUMATNEBHOTO HanpsikeHua Ana 6annoHa U3 yrnepogHoro BOMOKHA, a Takke OTPerynupoBaTh BPEMS BbiOep-
Ku, 4ToObl yooBneTBOpuTe TpeboBaHMe NpoOYHOCTM Ha paapbiB AnA GannoHa w3 cTeknoBonokHa. MogudumumpoBaHHas
huKcaLmUa Takke NO3BOMNAET OLEHWUTb CTabUNBHOCTE KOMMO3UTHOW CTPYKTYPbI HE3aBUCMMO OT BOMNOKHWCTOrO Matepuana.
MockonbKy MeTon UCMbITaHWA OCHOBaH Ha OxBaTe AvanasoHa bannoHa oT CTEKNOBOMOKHA A0 YIMepPoaHOro BOMOKHA, OXK-
[aeTcs, 4To MeTof UcnbiTaHua ByaeT npueMneMsIM s LWWPOKOro CNeKTpa BOMOKHUCTLIX MaTepUanoB U CMEecel BOMOKOH,
a Takke Ona KONMYEeCTBEHHOW OLEHKU BMUAHWUA PasnUYHbIX CMON Ha MPOYMHOCTL U cTabunbHOCTL koMno3uTa. [Nockonsky
COMPOTUBIIEHME Pa3pbIBY NOA, OABMNEHUEM NPOBOAMTCHA B PACHETHLIX AMana3oHax JaBNeHusa v TeMnepaTypbl, UCMbITaHne
Bygoet npMMeHNMMO KO BCeM Tunam (CMm. npunoxeHue B).

YyuTeiBaTL YpoBeHs pasnedus ¢ 1,25xHPL ao 1,5xHP
W YMeHbLLUWTE Bpems Boigepxiu ¢ 1000 vacos ao 105 yacoe
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PucyHok X.1 — 3meHeHus B nporpammMe vcneitaHui 5.2.2.3
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