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M E X IO CY L APCTUBEHHB 1 C TAHOAPT

ABTOMOBWJ/IbHbIE TPAHCIMNOPTHBLIE CPELCTBA.
MCMNONb3YIOWWE FA3 B KAHECTBE MOTOPHOIO TOIMJ/IMBA

O6Lme TexHUYeckme TpeboBaHNa K aKCNyaTauny Ha CKMKXEHHOM NPUPOSHOM rase,
TexHuKa 6e30MacHOCTV U MeToAbl UCMbITaHWi

Automotive vehicles using gas as a motor fuel.
General technical requirements for the operation of liquefied natural gas. safety and test methods

fata BBegeHna — 2020— 11—30

1 06nacTb NpUMeHeHns

HacTosiwumii cTaHgapT ycTaHaB/iMBaeT TeXHUYeckne TpeboBaHUA K 3KCnayaTauum KpUoreHHbIX 6opTo-
BbIX TOM/IMBHbIX CUCTEM, YCTAHOBJ/IEHHbLIX HA aBTOMOGW/IbHLIX TPAHCMOPTHLIX CpeAcTBax, paboTaloLmx Ha
CKWKEHHOM MPYPOAHOM rase, n MeToAbl UCMbITaHWIA.

CTtaHfapT pacnpocTpaHsaeTcs Ha KpuoreHHble 60pToBble TOM/IMBHbIE CUCTEMBI, yCTaHaBAVBAEMble Ha
aBTOMOGU/bHbIE TPAHCMOPTHbIE CpeAcTBa kaTeropuini M un N, cHabXeHHble ABuUraTensiMm BHyTPEHHero cropa-
HUA.

TexHnyeckne TpeboBaHNA K KPUOTEHHbIM TOMMBHLIM Gakam 1 afeMeHTaM crneunanbHoro obopyaosa-
HUA 6akoB ycTaHoB/eHbl B FTOCT 34601.

2 HopmaTtuBHbIE CCbl1KK

B HacTosem cTaHAapTe UCMOMb30BaHbl HOPMAaTUBHbIE CCbISIKM Ha CriefyloLme MexrocyapcTBeHHble
cTaHfapTbl:

FOCT 2.601 EfunHas cucTemMa KOHCTPYKTOPCKOWM AOKyMeHTaLmMmn. JKenayaTalMoHHble JOKYMEHTbI

FOCT 8505 Hedppac-C 50/170. TexHuyeckme ycnoBsus

FOCT 9968 MeTuneH XNOpUCTbIi TEXHUYECKNI. TeXHNYeckue ycnoBus

FOCT 34601 ABTOMOGW/IbHbIE TPAHCNOPTHBLIE CPEACTBA, paboTatoLme Ha CKMKEHHOM NPMPOLHOM rase.
KpunoreHHble crcTemMbl nuTaHns. TexHnyeckre TpeboBaHnsa U MeToAbl UCTbITaHWi

NMpumMmeyaHue — Mpy NONb30BAHWM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPOBEpUThL AeiiCTBUE CCbINoY-
HbIX CTaHAAPTOB W KNnaccuthnkaTopos Ha opuLManbLHOM MHTEpHeT-caliTe MexrocyapCTBEHHOro coBeTa no cTaHfapTy-
3auun. MeTponiornm u cepTudukaymm (wWv.w easc.by) nnm no ykasatensm HauMOHaNbHbIX CTAHAAPTOB, M3aBaembiM B
rocyfiapcrBax, ykasaHHbIX B MPeAnCcI0BUN, UK Ha OpuLmanbHbiX calirax COOTBeTCTBYIOLMX HALMOHA/bHBIX OPraHoB Mo
cTaHfgapTusauum. Ecnv Ha LOKYMEHT ilaHa HeflaTMpoBaHHas CCbifika, TO CrieAyeT UCNONb30BaTh JOKYMEHT, AeNCTBYOL M
Ha TeKyLMii MOMEHT, C yYeTOM BCEX BHECEHHbIX B HEr0 U3MEHeHWA. Ecan 3aMeHeH CCbINOYHbIA AOKYMEHT, Ha KOTOpbIi
flaHa jaTupoBaHHas ccbifika, TO cnegyeT UCNonb30BaTh yKasaHHY BEpCUIO 3TOr0 [OKyMeHTa. Ecnu nocne npuHATus
HacToALLero ctaHfapTa B CCbIIOUHbIN AOKYMEHT, Ha KOTOPbIA faHa AaTWpoBaHHas CCbllka, BHECEHO U3MEHeHWe, 3aTpa-
rMBatolLee MosIOKEHNE, HA KOTOPOE faHa CChi/Ka, TO 3TO NOMOXEHVNE NPUMEHSIETCS 6e3 yyeTa aHHOTo U3MEHeHUs. Ecnm
CCbINIOYHbIA [LOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NoJIoXKeHNe, B XOTOPOM faHa CCbI/IKa Ha Hero, NpUMeHAEeTCA B YacTu, He
3aTparvBatLLeli 3Ty CCbIKY.

N3paHue oduymansHoe
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3 TepMuHbl, onpefeneHna N cokpaweHns
3.1 TepMuHbl 1 onpepeneHus

B HacTosilem cTaHAapTe NpuMeHeHbl cnegylowmne TePMUHbI C COOTBETCTBYIOLLMMW ONpefenieHUsMU:

3.1.1 BckunaHue: MNpouecc napoobpasoBaHns NpU CHKEHNN AABEHUS HUKE PABHOBECHOIO 3HAYEHNS.

3.1.2 ppoHax: BbIXxog NapoB KPMOreHHOM’ XNAKOCTH 13 COCYAa B OKPYXaloLLyto cpeay.

3.1.3 ApeHaxHblil BEHTU/b: 3anOpHbIi BEHTU/Ib HA ApeHaXHOoM TpybonpoBsoge.

3.1.4 MakcuMasnbHO AONYCTUMbIN YPOBEHb XUAKOCTU: YPOBEHb XUAKOCTU B COCyAe, MPU KOTOPOM
JanbHelwas 3anpaBka cocya 3anpelleHa, Tak kak npy TEpMUYECKOM PacLLUMPEeHNUN XNAKOCT BO3MOXHO ero
paspyLieHue.

3.1.5 3anpaBoOYHbIii pe3epByap: Pe3epByap, U3 KOTOPOro OCYLLECTB/IAIOT 3anpaBky KpuoreHHow 6op-
TOBOW TOM/INBHOI CUCTEMBI.

3.2 CokpalleHuns

B HacTosiLieM cTaHAapTe NPUMEHEHb! CreaytoLime CoKpaLleHus.
KBTC — KpuoreHHble 60pTOBblE TOMIMBHbIE CUCTEMBI:

ATC — aBTOMOGW/IbHbIE TPAHCMOPTHbIE CpeAcTBa:

CINI — CXWKEeHHbI NPUPOAHBIN ras;

BKT — 6ak KpUoreHHblii TOM/IMBHbIN;

3WM — 3anacHoe o6opyfoBaHne, MHCTPYMEHT, MPUHALIEXHOCTY;
TY — TexHunyeckue ycroBus,;

Kl — KOHCTpyKTOpCKasa fOKyMeHTaLus.

4 XapakTepucTuka KpMOreHHoW 60pTOBON TONIMBHON CUCTEMDbI

4.1 KBTC BXOAMT B COCTaB TPAHCMOPTHOIO CPEACTBA, CU/I0Bas YCTaHOBKa KOTOPOro WCMOJb3yeT B Ka-
yecTBe TONMBa NPUPOAHBINA ras. TeENN0N3INYECKNO CBOWCTBA KOTOPOro foMnyckaeTcs onpefensite, Kak ons
XUgKoro metaHa (CM. npunoxexue A).

4.2 KBTC xapaktepusyeTcsa creAylolyMn napametpamu, 3Hau4eHUs KOTOPbIX AO/KHbI 6biTb 060CHO-
BaHbl NPV NPOEKTUPOBAHUN, MOATBEPXKAEHbI UCMLITAHUAMU U NPUBELEHbI B TEXHUYECKON [OKYMEHTauuu Ha
KBTC:

- reomeTpuyeckuii o6vem BKT. am3;

- Hambonblwee konmyecTtso CII. 3anpaBnsiemoro B 6ak. Kr;

- paboyee paBsrneHue, Mla;

- MakcumasibHas Npon3BOANTENLHOCTL Ucnaputens. M3y,

- ponyctumoe gasnexuve B 6ake. MMa:

- BpeMs noAbema fas/ieHns B 6aKe. MUH.

- macca KBTC (HeTT0), K.

3HayeHMa napamMeTpoB yKasblBaloT B TY Ha KOHKpPeTHoe u3genve.

4.3 Ha kaxgom BKT gomkHa 6biTb 3akpennieHa Tabsmuka c YeTKoli HeCTMpaeMoil MapKUpPOBKOIA, coaep-
Xauias cnegyouee:

- CepuiiHbIi HomMep:

- MakcuMMmasnbHasi eMKOCTb, AM3;

- 0603HauveHne «Cr»;

- pabouee fasneHue. MMa;

- macca:

- 3aBOA-U3rOTOBUTESb;

- o4 1 mecsiy, ucnbiTaHuii (Hanpumep. 2012/05);

- MHdOopMaLmMsa 0 Hacoce (eC/IM KOHCTPYKLMER NpesycMOTpeHa ero ycTaHoBKa);

- 3HaK Ha/IMuns MexayHapoaHoro ceptudmkaTra.

4.4 KBTC gonxHa BkIoYaTh B cebs crnegyolee (cM. npunoxeHune b. pucyHok b.1):

* BKT;

- cuctemy perasudmkauum CIT;



FOCT 34602—2019

3anopHyto 1 pacnpefenntesibHylo apmartypy;
- NpefoxpaHnTesbHbIN KnanaH;
- cucTtemy cbpoca (CTpaBnuBaHuns) NapoBoii asbl;
- CKOPOCTHOI knanaH (YCTPOCTBO OrpaHNYeHNst NOTOKa);
- PYYHOV BEHTWNb;
- 06paTHbI KNana;
cucTemMy M3MepeHuii napameTpoB XUAKOW 1 ra3oBoii thasbl;
3anpaBoYyHOe YCTPOICTBO;
TpybonpoBoAbl (BK/OYas rasonpoBoAbl), annapaTbl TEXHOMOMMYECKo 06BA3KMN, MalLUMHHOe 06opyao-
BaHue (BkNtoyas Hacoc ansa nogauv Crr B gsuraresnb, Hacoc A8 LMPKyNsaumMm TENNOHOCUMTENs 1 ap.).
B coctaB KBETC MOryT 6bITb BK/IHOUYEHbI;
- perynaTtop AasneHus;
- [AaTyvK faBfeHus;
- yKasarte/sib YpOBHS;
- aBTOMaTUyeckuii knanaH;
- uNbTPbI;
- KOMMJIEKT KPeneXHbIX 3/1IEMEHTOB;
- 3UN (npu HeobxoAMMOCTH).
CoctaB KBTC gonyckaetca AOMNOTHATb NPU KOHKPETHOM WUCMNOJSTHEHUU.
4.5 KBTC ponxHa obecneymBartsb.
- 6e3onacHyto akcnnyatauuio ATC. paboTatouero ¢ ncrnonb3oaHvem CIT;
- noAfepXaHve ycToiuMBOro pacxoga rasa, ykasaHHoro B TY Ha KBTC. Ha Bxofe B CUCTEMY JIMTaHUA
asuratens npu nwbom konnvectse CII B BKT;
- MOJIOXUTE/IbHBbIE 3HAYEHUA TEMNepaTypbl ra3a Ha BXOAEe B CUCTEMY NUTaHWUSA ABUraTens;
- yCnoBusa ANns 3anycka Asuratens B gnanas3oHe paboumx Temnepartyp, ykasaHHbIX B TY Ha gsurartens;
- 6eagpeHaxHoe xpaHeHue CII B cooTBETCTBUK C TpeboBaHusMu K, Ha 6ak;
- BO3MOXHOCTb MPOBEAEHNA BCEX TEXHOOTMYECKNX onepaLmii ¢ komnoHeHTamv KBTC ¢ MUHMMasIbHbI-
MW AE€MOHTaXHO-MOHTaXHbIMN paboTamu.
4.6 Mpu skcnnyatauum ATC. ocHaleHHoro KBTC. npoBOAAT cneaytoLne TeXHoMorM4yeckne onepaumu;
- nogrotoBky KBTC k 3anpaske CI1I" 1 3anpaBKy TEN/10ro n xonogHoro bKT;
- onopoxHeHune n otorpes KBTC;
- npoBepKy KBTC Ha repMeTUUHOCTb;
- 06e3X1pnUBaHNO CUCTEMBI.

5 XpaHeHue u perasuukaLma CKXMKEeHHOro NPUPOAHOro rasa Ha 60pTy
aBTOMO6UILHOIO TPAHCNOPTHOIO cpeacTBa

Mpu xpaHeHun n perasudukauun CMNI Ha 6opTy ATC HeobxoAnmMo obecneunTsb;

- yCTOWuMBYIO Nojady rasa B fBuUrateslb B HEO6X0AMMOM KOIMYECTBE Ha Pa3/IMUHbIX pexumax paboTbl u
npu NONOXUTENIbHON Temneparype;

- 6e3onacHocTb akcnyataumm ATC npu pa6ote ¢ npumeHeHnem CIr.

5.1 OCO6EHHOCTN XpPaHEHUS CXXUXEHHOro NPMPOAHOrO rasa Ha 60pTy HepaboTalwLwero
TpaHCMOPTHOro cpeacTea

5.1.1 Cnocob xpaHeHus CII BbIGMpalOT M3 0COBGEHHOCTEN KOHCTPYKuun BKT 1 ocHaweHHOCTU aBTo-
TpaHcnopTHOro nNpeanpuaTua, akcnnyatupyrouwero ATC Ha CITT.

5.1.2 Ecnun Bpemsa npoctos TC npesblwaeT BpeMsa 6e3A4peHaxHOro XxpaHeHus, T0 HeobxoAnMo 1M60
nposectn cnmB CMI n3 BKT 1 o4nCTUTb 3N€MEHTbI CUCTEMbI MUTAHUS OT OT/IOXEHUIA U 3arpsA3HEeHNniA, nM60o
NOAKMIYNTL CUCTEMY peHaxa K YyCTPOMCTBY cOpoca rasa Ha «CBeuy».

5.1.3 MoTtepu CII" npy cbpoce «Ha cBevy» onNpeAensoT BHELHUM TeN0npuTokoM (CM. npunoxeHne B),
3Ha4YeHne KOTOpOoro NpMBOAAT B aKCMlyaTalUMOHHON AokyMeHTaumm Ha BKT KBTC.

5.1.4 PacueT fnuTenbHoCcTH 6e3apeHaxHoro xpaHeHna CMI B BKT npu pa3nunyHoil cteneHn 3anosHe-
HUA npuBefeH B NpuioxeHum I.
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5.2 Mepbl N0 yCTpaHEHUI0 3aCOPEHNST KOMMYHUKaL WA 1 annapaToB TBEPAbIMU OT/IOXEHNAMM

Haunbonee BepoATHbIMW MecTamy A1 KpUcTanamsauun SBASOTCA KpUOreHHas apmartypa, Yepes Ko-
Topyto mpoxoamnT CII. HeoGorpeBaeMble yvyacTku ucnaputens-rasvgukatopa. YcTpaHeHne 3acopeHunii ocy-
LLeCTBAAIT METOAOM BbliNapuBaHus. MNepes HavyasioMm oTorpesa crefyet y6eauTbCs, UCNOMb3ya razoaHannsa-
TOpbl UKW Apyrue annapartHble CPeAcTBa, B OTCYTCTBUM B3PbIBOOMACHOW KOHLEHTpauuu MmetaHa okono KBTC.
[ns oTorpeBa AONyckaeTcs MCMOMb30BaTb rOpsYy0 BOAY WAWM ropsuvii map B COOTBETCTBUM C MeTOAMKaAMMU
3aBoga-usrotosutenst KBTC. icnonb3oBaThk A/151 OTOrpeBa YCTPOMCTBA C OTKPbITbIM NJIaMEHEM 3anpeLLaeTcs.

5.3 Tpe6oBaHNa 6e30MacHOCTU NPY XpaHEHUN CXMXKXEHHOro NPUPOAHOro rasa Ha 6opTy
aBTOTPAHCMNOPTHOTO CpefcTBa

5.3.1 XpaHeHune ATC Ha OTKpbITOl noLwanke ¢ LeHTpan30BaHHbIM COPOCOM rasa «Ha CBeuy» MpoBO-
OAT Npy ANUTenbHOM cpoke npoctosi TC. B aToMm cnyyae ApeHaxHblin razonposog KETC fomkeH 6biTb npuco-
e/lVHEH K YCTPOMCTBY c6poca «Ha CBeuy».

5.3.2 MNpoBepKy repMeETUYHOCTN NpefoXpaHUTENIbHOTO KnanaHa npoBoAAaT CUrHaaM3aTopom Ui 06Mmbl-
NIMBaHNEM BbIXOHOIO OTBEPCTUS ApeHaxHoro Tpybonposoga. MNpu npoteykax NpefoxpaHnTeIbHOro KnanaHa
akcnnyataunsa ATC He gonyckaeTcs.

6 3anpaBka KpMOreHHON 60PTOBOM TON/IUBHOW CUCTEMbI CXUKEHHbLIM
NMPUPOAHBLIM raszom

6.1 O6Lwue nonoxeHms

6.1.1 B npouecce 3anpasku criefyeT ymeHbluaTb A/IMTENIbHOCTL onepauuny 1 cokpallatb noTepu Xunmaxo-
CTW. a Takxe obecrneumsaTb ycnoBusA 6€30NacHOCTU NPU BbINOIHEHNN Onepaumn.

6.1.2 CkopocTb 3anpaBky 6aka onpeaensioT pacxofoM XMUAKOCTH, 3aBUCALLMM OT pasHULbl aBeHUA B
KBTC v 3anpaBo4yHOM pesepByape, a Takke OT gnaMmeTpa NPOXOAHbIX CEYEHN 3N1EMEHTOB CUCTEMbI 3anpaBKu.

6.1.3 YNpoLleHHblii pacyeT gnutensHocTn 3anpaskv KBTC 1 noTepb XWAKOCTY Npu 3anpaBke npuse-
JAeHbl B npunoxeHun [. CyliecTBeHHOe OTK/IOHEHWe peanbHOi AMTeNbHOCTU npoLlecca 3anpasku OT pac-
YeTHOrO 3Ha4YeHVs CBUAETENbCTBYET O NOABEHNV NapoBOW a3kl B 3anpaBoOYHON KOMMYHUKALIMW, 3aCOPEHUN
3anpaBoOYHO KOMMYHUKALMW WY NOBbILLIEHHOM CONPOTUB/IEHUN APEHAXHON KOMMYHMKaLNN.

6.1.4 na cokpalleHnss BpEMEHW 3anpaBkn MPYMEHSIOT HarHeTaloLlWmMii Hacoc, BbIXOAHOE AaBfieHne KO-
TOPOro He AO0/HXHO MnpeBbllwaTb paboyee gasnerHne KBTC.

6.2 MopsfoK NpoBefeHns 3anpaBku KPUOTeHHO 60PTOBOI TOMIMBHOW CUCTEMbI CXUKEHHbBIM
NPUPOAHLIM ra3om

6.2.1 Bo Bpems 3anpaskv Aas/ieHne B 3anpaBOYHOM pesepByape NofAepXuBatoT Ha ypoBHe pabouero
3HayeHus, HO He Bbille, YeM paboyee gasnexHne KBETC.

6.2.2 lMepep 3anpaBKoil HEO6XOAVMMO MNOACOEAVHUTHL PykaB 3anpaBO4YHON E€MKOCTM K 3anpaBO4vyHOMY
ycTpoiicTBy BKT. OTKpPbITb 3anpaBoyHblil BEHTWU/b Ha BKT. OTKpbITE pacxodHblli BEHTW/b Ha 3anpaBoYyHOl eM-
KOCTW 1 BK/IOYNTb HarHeTatoLmii Hacoc (Npu Hanuumm).

6.2.3 MNpekpalyeHre npoLecca 3anpasky NPOBOAAT OAHUM U3 C/ieyIoLLNX CNOCco60B:

- Mpu cpabaTtbiBaHWM orpaHnuuTens ypoBHs BKT;

- 1O 3N1EeKTPUYECKOMY CUTHaNY OT ypoBHeMepa 6aka Ha aBToMaTuyeckoe rnpekpalieHue 3anpasku;

- 0 3BYKOBOMY W CBETOBOMY CUrHasly OT YpOBHEMepa Ha npekpalleHue 3anpasku onepaTtopom.

6.2.4 o OKOHYaHWW 3anpasku criefyeT 3aKpblTb BEHTW/Ib NoJayun XWAKOCTU U3 3anpaBo4yHOro pesep-
Byapa. CHU3UTb faBfieHne B 6ake [0 aTMOCCEpPHOro, OTCOeAVHWUTL 3anpaBOYHOe YCTPOMCTBO, 3aKpbiTh 3a-
NPaBOYHYH0 FOP/IOBVHY 3ar/yLLKO.

6.3 TpeboBaHuss 6e30nacHOCTV Npy NPOBEAEHUMN 3anpaBKW KPUOTeHHO 6OpPTOBOI TONJIMBHOW
CUCTEMbI CXUXEHHBIM NPUPOAHBLIM ra3om

6.3.1 3anpasky KBETC CII' Ha KpUOreHHOl 3anpaBOoYHOl CTaHLUMW NPOBOAAT B aBTOMATUYECKOM
Me ynpaBsfleHWsi B COOTBETCTBMM C TEXHONIOTMYECKUM PeriaMeHTOM CTaHuuu, a 3anpaBKy BHE KpUOreHHoM
3anpaBOYHOI CTaHUUM — MO COOTBETCTBYHOLLEN TEXHOMOTMW 3anpaBku, KoTopas fo/mKHa OblTb paspaboTaHa
aKcnayaTupytoLei cnyx60oi, ncxoaa U3 TeXHUYeckon 4oKyMeHTauuy Ha Tonameo3anpasLuymk n Ha KBTC.
PekomeHayoTCA crefyloune 3Ha4eHna napamMmeTpos:

pexu-



FOCT 34602—2019

- Hambonblee konuyectso CIIM, 3anpasBnsemoro B 6ak. BKT fomkeH BkIyaTb B ceba MexaHUsM 3a-
WMTbl OT NepenosiHeHus, npefoTBpaljaownii nepenvs 6aka 6onee yem Ha 90 % BHyTpeHHero obbema u
aBTOMaTWYeCKn OCTaHaBNVBaOLWMIA 3anpasBKy Npy 3anosiHeHNK;

- HaMMeHbllee AonycTuMoe gaBneHne B 6ake — He meHee 0,3 MIMa (3.0 krc/cm2};

- Hambonbllee AONyCTUMOE AaBrneHne B 6ake — He 6onee 1,6 MMa (16 krc/cm2),

- BpemMs 6e34peHaxHoro xpaHeHuss — He MeHee 120 y;

- noTepu oT ucnapeHus (Ha XnaKom asote) — He 6osee 0.18 kr/u.

6.3.2 Mpu npoeBefeHun 3anpasku KBTC CII asuratens ATC He fo/KeH paboTaTb.

6.3.3 lMepeg 3anpaBkoil AO/MKHbI ObITb MPUHATHI MEPbI, UCK/TIOYatoLLMe CaMONPON3BO/IbHOE ABWKEHNE
ATC.

6.3.4 lMpyu 3anpaBke M3 NUTAlOLLEr0 pe3epByapa (BHE KPUOreHHOW 3anpaBOYyHON CTaHLuKM) HeobxoaAMMOo
obecneunTb 3a3emsieHe NUTaloLLEero pesepsyapa.

6.3.5 MopacoeanHeHne 1 0TCoeAMHEHNE 3anpaBoOYHOro YCTPOCTBA K 3anpaBOYHO rOp/I0BUHE NPOBOASAT
npy atMmocepHom aaBrieHnmn B BKT.

6.3.6 B npouecce 3anpasBku faB/ieHVe B NuTalolleM pesepsyape B COOTBETCTBUM C 6.2.1 He [0/IKHO
npesbilWath 3HayeHne pabouero gasneHuns B KBTC.

6.3.7 ABuxeHne ATC no oKOHYaHWIO 3anpaBkv HEO6XOAMMO HaYMHATL TOJIbKO Noc/e 0TCoeAUHEHUA 3a-
NPaBOYHOr0 YCTPONCTBA M YCTAHOBKW 3ar/yLUKW Ha FOp/I0BUHY.

7 ONOpOXHEeHUe N OTOrPEeB KPMOTEHHOTo TON/IMBHOTO Gaka

7.1 WTaTHOE ONOPOXHEHNE KPUOTEHHOTO TOMIMBHOMO H6aka

7.1.1 WTraTtHoe onopoxHeHne BKT nposogAT nepef 3ae3gom ATC B noMeLLeHVe 40 NpoBeAeHusa perna-
MEeHTHbIX paboT 1 pemoHTa KETC. LUTaTHOE OnopoxHeHne ¢ nocneayowum otorpesoM BKT Takke npoBogAat
ANA yAaneHns HakomnuBLUMXCA B HEM MpuUMeceli, BOCCTAHOB/IEHNA BakyymMa B M30M1SLMOHHOM NPOCTPAHCTBE,
pemMoHTa 1 TexHuyeckoro ocengetenbctsoBaHna K6TC.

7.1.2 flonyckaeTcsa BbipabaTbiBaTh octaTok CIMIN npn pa6oTte asuratens ATC Ha X0/10CTOM XOgy.

7.1.3 OnopoxHeHWe 3akaHuYMBalT Npy NonNHoM yganeHun CII u3 6aka. KOHTpOsb Hag nosiHbIM ono-
pOXHEHVEeM MPOBOAAT Yepes TPyO6ONpPoBOA, HUXHEro CMBa WK No yposHemepy (ec/im Tpy6onpoBog HKHEro
cnmBa OTCYTCTBYeT). OnpejeneHve 4MTENIbHOCTU Npouecca 1 pacxofa rasa Ha otorpes BKT npoussogart B
COOTBETCTBUM C NpuioxeHnem E.

7.2 ABapuiiHoe onopoXHeHue KpUOreHHoro TONNBHOTO 6aka

7.2.1 ABapuiiHoe onopoxHeHne 6aka KBTC npoBoAAT Npu HapyLeHUn repMeTUYHOCTM TEN0BOW K30-
nAaummn (HeynpasnsieMoe MNoBbllWeHVe AaBfieHns B 6ake) uam npu pasrepmeTusauuy cuctemsl (yteukm CIr.
Habngaemble BU3yanbHO), NPV 3aCOPEHUN KOMMYHUKaUWiA, apmaTypbl U ucnaputenein TBepabiMU OT/I0XKe-
HUAMU.

7.2.2 AnsA npoBegeHns aBapuiiHoro onopoxHeHns KBTC Heo6xoanMo ocTaHoBUTbL ATC. Bbi3BaTb pe-
3epBHYI0 LMCTepHY 1 nepenutb B Hee CII. Ecnn uMCTepHy Bbi3BaTb HEBO3MOXHO, TO B Gamxaiiliem mecTe,
YyAaNEHHOM OT XW/1bIX ¥ NMPOMBILIEHHBIX 34aHWUI, C NOABETPEHHON UV NepneHAVKYNSPHOWR K BETPY CTOPOHbI
13 KBTC Heobxoammo cnuTb CIIM Ha rpyHT ¢ nocnegyowmMm ucnapeHmem B atmocdepy. locne noaHoro uc-
napeHus XuUAKoCTh He06X0AMMO 3aKpbITh 3anopHyto apmatypy KBTC u TpaHcnopTupoBatb ATC Ha Gykcupe.

7.2.3 MNpun aBapuitHOM OMOPOXHEHUW Ha TPYHT c/ieflyeT 3a CUeT perysimpoBaHns CKOPOCTW ONOPOXHEHNS
nogaepxveatb naowagb natHa CMI Ha rpyHTe He 6oiee 1,0 M2. CKOPOCTb ONOPOXHEHUSA PETY/INPYIOT BEHTU-
nem cnusa Wiu gaBneHnem B BKT.

8 Mepunopguyueckoe yctpaHeHne 3arpA3HEHUN KPUOTEHHON GOPTOBON TONNUBHOM
cucTembl B npouecce akcnayartauum (obesxmnpuBaHue)

8.1 Hambonbluas YacTb BbICOKOKMMALLMX NPUMECEN HakanaMBaeTcs B CNefyoLmnx y3nax:

- ucnaputens;

- HWXKHAA YacTb KPMOreHHOro pesepsyapa (paioH cnmea);

- apmaTtypa.

8.2 YpaneHve HakonvBLlUMXcA npyuMecei n3 y3nos cuctembl KETC npoBoAAT nyTem NpoayBKU CUCTEMBI
ropsYnM BO3AYXOM UM MPOMbIBKM €€ HEOPraHN4ecKUMu pacTBopuUTENAMU.
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8.3 MepeyeHb 060pyaoBaHKs, NPUCNOCOBEHU A N MaTepranoB, UCNOb3YEMbIX MPU NPOMbIBKE
pacTBOpUTENsMM, a Takke MopsiLoK NPOBEAEHNST paboT NPUBEAEHbLI B NPUIOXEHNM XK.

9 TlpoBepka KpuoreHHolt 60pTOBOI TONMIMBHON CUCTEMbI HA TEPMETUUYHOCTb

9.1 MeToAbl UCMbITAHNI KPUOTEHHbIX GOPTOBbLIX TONAWBHbLIX CUCTEM @BTOTPAHCNOPTHbIX
cpeacTs, 06LWMe NOIOXKEHNSA

9.1.1 Lenblo ucnbiTaHnii ABNSETCA NpOBEpPKa COOTBETCTBUS TEXHUYECKUX NokasaTeneit nsgenus tpe6o-
BaHVWAM TY 1 HacToALero ctaHgapTa.

9.1.2 VcnbITaHUA BKNHOYAIOT NPOBEPKY:

- NPOYHOCTM KpenneHus obopyaosaHns KBTC npu neperpyskax B COOTBETCTBUM C 9.2;

- OCHOBHbIX TeXHWYecKknx xapaktepuctuk KBTC. npuBefeHHbIX B TEXHUYECKOV AOKYMEHTauunm Ha us-
[enve cornacHo 4.2;

- ycnoswuii pa6otbl KETC cOBMECTHO C ABUraTenieM corniacHo 4.3; 4.4;

- pernameHTa Ha OCHOBHbIE TEXHO/IOTMYECKME onepawmmn cornacHo 4.5.

O6beM 1 MeToAbl UCMbITAHMIA apMaTypbl U OTAENbHbIX YCTPoiicTB KBTC onpeaensieT ux n3rotoButenb.

9.1.3 Vi3genve gonyckalT K UCMbITAHUAM NPU NOSHOW KOMMNIEKTHOCTW 060py0BaHUs, TEXHUYECKO [,0-
KyMeHTauumn Ha usgenue n npu oTCyTCTBUM 3amMeyvaHunii Nocsie BHELWHero ocmMoTpa n3genus.

9.1.4 TpoBepKy Ha repmMeTUYHOCTL 3/ieMeHToB KETC npoBoAAT B COOTBETCTBUM C 9.3.

9.1.5 MNpun 06HapyXeHNN Teunm KOHTPO/ILHOrO rasa B MecTe COefVHeHWs yCTpoiCcTBa A0onycKalTcs no-
BTOPHbIi MOHTaX ra3oBbIX COEUHEHWI 1 NPOBeeHne NMOBTOPHOIO UCMbITaHUS.

9.1.6 Mepep Havyanom 3anonHeHna KBTC CII npoBoAAT «Tensyk» ONPeccoBKY CUCTEMbl B COOTBET-
cTBMM ¢ 9.3 1 NpoBepsioT repMmeTuyHocTs KETC B LiesioM, BKIHOYas 3anpaBoyHbIi y3ern.

9.1.7 Ans nogrotoBkn KBTC k npuemy CININ Heo6x0A4MMO 3aMeHUTh ra3oByto atMocdepy B BKT Ha pa-
60uyto cpeay (NPUPOAHBINA ra3) METOAOM «NOMOCKaHMA» (TPEeXKpaTHbIM NEPUOANYECKUM pa3baBfeHMeM raso-
06pa3sHbIM a30ToOM) UM BakyyMUpOBaHMEM BHYTPEHHEero cocyga u apyrux anemeHtos KBTC B COOTBETCTBUM
C Nporpammoii-MeToAVKON 3aBofa-N3roToBuTeNs.

9.1.8 TexHuyeckoe ob6cnyxunaHne KBTC BO Bpemsi UCMbITaHW NPOBOAAT B COOTBETCTBUM C TEXHUYE-
CKOWi fOKyMEHTauueli Ha nsgenve.

9.1.9 3agaHHble 1 hakTUYeckne faHHble, NoSyYeHHble MPU UCTbITAHWUAX, OTPaXKaKT B MPOTOKO/ax uc-
NbITAHUA. YTBEPXAEHHbIX B YCTAHOB/IEHHOM NOPSAAKE.

9.2 NMpoBepka NPOYHOCTUN KpenaeHus o6opyaoBaHns

lMpoBepKy NpoyHOCTM KpenneHus obopypoBaHns KETC npoBoAAaT cneayrowmmM MeToLoM:

- pacyeTHbIM;

- CTaTUYECKMX UCTbITAHWA, UMUTUPYIOLLUX COOTBETCTBYIOLLME NEPErPY3KN, C NPUIOXEHNEM MX K LLEHTPY
macc BKT:

- QUHaMuyeckux ucnbitaHuii ATC (Ha yaap).

9.3 MpoBepka Ha repMeTUYHOCTbL 3/IEMEHTOB KPUOreHHol 60pTOBO TONMIMBHON| cUCTEMBI

MpoBepky Ha repmeTnyYHOCTL anemeHToB KBETC gonyckaeTcs NpoBOANUTL:

- nyTem 3anonHeHnss KETC ra3om ¢ TeMnepaTypoii okpyxatoLieii cpefbl Npy paboyem AaBfeHumn ¢ no-
cnegyowmum o06MbINMBaHMEM pasbeMHbIX COeAVHEHWIA WM NO NafeHWio AaBfieHns B cucteme («rennas»
OMnpeccoBka);

- nytem 3anonHenus KBTC xugkum asotom unu CMI npu paboyem gasneHun, ¢ BU3yasbHbIM KOHTPO-
NemM pasbeMHbIX COeMHEeHN 1 CBapHbIX LWBOB («XO/I0AHAas» OMPeccoBKa).

9.4 MNpoBepka kayecTBa TENIOU30ALUN U BPEMEHU GE34PEHAXHOT0 XpaHEHUS

9.4.1 Llenbto ncnblTaHuii SBNAETCS NOATBEPXAEHNE MUCMAPeHnsa 1 ANUTENbHOCTY 6e34peHaxHoro xpa-
HEeHWs. MPUBELEHHbIX B TEXHUYECKON [OKYMEHTauun Ha nsgenve.

9.4.2 Bce knanaHbl ¥ BEHTUAW Nepes, UCMbITAaHUSAMU 3aKpbiBalOT U NPOBEPAIOT HA repPMETUYHOCTb.

9.4.3 KayecTBO Ten1013015LUnn onpeensaioT noTepsamMm oT UCnapeHns XNaKoro asora, KoTopble AO/MKHbI
6bITb He 6onee 0,18 kr/u.

9.4.4 InnTenbHOCTb 6e3gpeHaxHoro xpaHeHus CrIr onpegenstoT No CKOPOCTY MOBbILEHNSA AaBNeHNs B
BKT npu 3aKpbITbiX BEHTUNAX U KNnanaHax. [NoBbIlWeHne gasneHua onpesensaoT no maHomeTtpy KbBTC.

6
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9.4.5 Ecnn Bpemsa 6e3apeHaXHOro xpaHeHus coctaBnseT 6osiee 72 4. TO AoOnyckaeTca onpeaenstb
ONUTENbHOCTL 6e34pEeHaHOI0 XpaHeHUs pacyeTHbIM MyTeM, UCMO/b3yA 3KCNepUMEHTasIbHO onpefesneHHble
3Ha4YeHnA TennonpuTokos K BKT.

9.5 CocTaB 1 NOPSAOK COrflacoBaHWsA 3KCnayaTauMoHHON OKYMEHTaLUM Ha KPUOTEHHYIO
60pTOBY TONNINBHYIO CUCTEMY

9.5.1 SkcnnyartauuoHHas gokymeHTauns Ha KBTC BikioyaeT B cebsa crepytouee:

- WHCTPYKLMIO MO 3Kcnayatauuu;

- nacnopt Ha BKT ycTaHOBMEHHO hopMbl;

- nacnopT-thopmynsap Ha KBTC cornacHo TOCT 2.601.

9.5.2 PaspelueHune Ha BBOJ B akcnnyatauuio KBTC BblgaeTcs AMLOM, Ha3HaYeHHbIM MPUKa3oM Mo op-
raHusauuu. akcnnyatupytoweid KBTC. Ans ocylecTBNeHNs NPOM3BOACTBEHHOIO KOHTPONS cobnogeHuns Tpe-
60BaHNI NPOMBILLNIEHHON 6€e30MacHOCTV NPW aKCnyaTauuy cocyfoBs, paboTarwux noj AasneHnem, Ha oc-
HOBaHWMN [OKYMEHTaLn N3roToBUTENA NOC/e TEXHNYECKOro OCBUAETENbLCTBOBAHNSA U NPOBEPKM OpraHusaLmm
06CNyXunBaHus.

9.5.3 PaspeleHve Ha BBog KBETC B akcnnyaTauuto 3anvcbiBatoT B nacnopte-chopmynsape Ha KBTC.

9.5.4 Ha kaxayto KBTC nocne Bbligaun paspeLleHuss Ha ero 3Kcnayartauuio AO/KHbl 6biTb HAHECEHbI
Kpackoii Ha BUHOM MecTe WX Ha crneyunanbHol Tabnnyke oopmaTom He meHee 200 MM Ha 150 mMM:

- perncTpalmoHHbI HOMep NpeAnpUATUS:

- pabouee 1 Npo6HOE faBfeHue;

- 4ncno, Mecsu 1 rof nocneayoLmx 0CMOTPOB U UCTbITAHWIA.

9.6 KOHTpONb BO3AYLHON cpeabl

9.6.1 KoHTponb BO3AyLUHOW cpeabl Bokpyr KBTC ¢ NOMOLLbI0 ra3oaHanusatopa uam curHannsaropa npo-
BOAAT Npu pabounx TeMmnepartypax 6e3 cneunasbHOro nosbILLEHUA AaB/IEHNS B CUCTEME.

9.6.2 KOHTpO/b BO3AYLLHONM Cpefbl MPOBOAAT Npu exeaHeBHoM ocmoTpe KBTC:

- ONA NPOBEPKM Y3/1a 3anpasBKn Ha repMeTnYHOCTL npu 3anpaske KBTC CIT;

- NPV NOA03PEHUAX Ha HapyLleHne repmeTuyHocTn KBTC.

9.6.3 B kayecTBe curHann3aTopoB AOMyckaeTcs MCNonb3oBaTb NPUOOPLI (TeyencxaTenu) ¢ gonyckae-
MOV a6COMOTHON NOrPELIHOCTLI He HMXKe + 5 % HWXHEro KOHLEeHTPaLWOHHOro npeaena pacnpocTpaHeHus
njiamMeHu, To eCcTb NOrPeLlHoCTb He Ao/KHa npesbiwaTs 0,25 %.

9.6.4 MNepep NPOBEPKOV HA repMETUYHOCTbL cegyeT y6eauTbCs, YTo OTCYTCTBYET (DOHOBAs KOHLeHTpa-
umMa MeTaHa B aTMocepHOM BO3AyXe.
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MpunoxeHne A
(o6sA3aTenbHoe)

TOI'II'IOCbVISVI'-IECKI/Ie cBOlicTBa MeTaHa

A.1 Tennodun3nyeckne CBOICTBA NPUPOAHOrO rasa COOTBETCTBYIOT CBONCTBAM XMAKOTO MeTaHa, yka3aHHbIM B Ta-
6nmue A.1 n pucyHkax A.1. A.2. A.3.

Ta6nuua Al — Tennogusnueckme CBOWCTBA XUAKOTO METAHA NPU HOPMa/IbHOM aTMOCEPHOM faB/ieHnn

HavimeHoBaHve nokasartesns 3HaueHve nokasarens

PaBHoBecHasa Temnepartypa Ts 111 K

TennoTa ncnapexusa r 512.4 kOx/(krK)

MnoTHOCTL XuaKocTn p' 424.5 xr/m3

MNOTHOCTb HACbILWEeHHOro napa p" 1.8 kr/m3

TennoemMKoCTb XNAKOCTH CS 3.46 k[x/(kr-K)

TennoemkocTb rasa cp 2.2 kx/(kr-K)

[ BanBuH* HacblLWEHHbIXTPAaB, M1*

PucyHok A.1 — PaBHOBeCHble TeMnepaTtypa 1 faB/ieHne XNLKOro metaHa
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MnotocTbuuganu p* n**5

MnotHocTe Nape p*. w/n*
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Mpunoxexve b
(o6sa3aTenbHoe)

TexHonornyeckaa cxema KpVIOFeHHOI7I TON/INBHON CUCTEMBI

B.1 YnpolyeHHas nHeBmoTuApasnuyeckas cxema KETC nokasaHa Ha pucyHke B.1.

1 — BHYTpeHHU cocyn BKT. 2 — HapyXHblii KoXyx BKT. 3 — ucnaputens camomsgnysa; 4 — nNpoAyKUNOHHbIW ucnaputenb-rasndguka-
Top; 5 — nepeknyaTenb KMAKOCTHON M NapoBoii asbl; B — MarucTpanbHblil BEHTUAL; 7 -- CKOPOCTHON KnanaH; B — perynatop gasie-
HuA B BKT; 9 — BeHTunb ucnaputens camoHagaysa; TO — BEHTWUAb aBapuUiiHOTO CNMBa XUAKOCTU U3 6aka. 11 — gpeHaXHblli BEHTUND;
12 — npepoXxpaHUTeNbHbIN KnanaH. T3. 14 — o6paTHble knanaHbl. T5 — maHomeTp. T6 — yka3aTenb YPpOBHA; A — 3anpaBoyHas /IMHUA;
B — apeHaxHas nuHWA; B. T — BKOA W BbIXO/, TENSIOHOCUTENSA U3 NPOAYKLWOHHOTO ucnaputens-rasugukatopa;

j L — mecTa BO3MOXHOI KpucTannusalmm BblCOKOKMNAWNX npumeceit B CNT

PucyHok B.1 — YnpouieHHaa nHesMmorngpasnuyeckas cxema KbTC

10
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Mpunoxexne B
(o6a3aTenbHoe)

PacyeT cCKOpOCTU UcnapeHnsa CXUXEHHOro NPUpPoAHOro rasa npu XpaHeHun
C OTKPbITbIM APEHaXHbIM BEHTU/EM

B.1 Mpwn xpaHeHun CIMI B BKT ¢ OTKPbITbIM APEHaXHbIM BEHTW/IEM W MPU MOCTOSSHHOM aTMOCCepPHOM AaBfeHun
CKOPOCTb MCNapeHns XMAKoOCTK 6, Kr/c, BbIYMCASAIOT No hopmyne

G (8.1)

roe O — TennonpuToK K BHYTPeHHeMy cocyay, BT,
r — Tennota ucnapenus CMr. Ix/kr.

Ecnn aTMocepHoe faBfieHne MeHsIeTCsi, TO CKOPOCTb UCNAPEHNs XUAKOCTU G, Kr/C. BbIUMCASAIOT Mo hopmysie

=—-—L_L_Lp (
r r2p" !
roe Ms — macca Xuakoctu B cocyfe, Kr;
CS — TenJIoeMKOCTb XUAKOCTK. ,ﬂ,)K/KFZ
Ts — paBHOBecHas TemnepaTtypa. K:
p* — NAOTHOCTb NAPOB XUAKOCTU, KI/M3:

P, — TemMmnepatypHble U3MeHeHuA aTMOCCbepHOI’O AaBnexHunsd, Malc (I'Ipl/l noBblWEHNN AaBieHnAa AaHHaA Be/IMYnHa
nMveeT NosoXunTesibHoe 3HavyeHue, Npu CHUXeHUn gaBneHnsa — OTpmu,aTeanoe).
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Mpunoxenune I
(o6sA3aTenbHoe)

PacyeT noBbIWeHNA AaB/ieHus B cocyae npu 663,Cl,peHa)KHOM XPaHeHUN CXXNXeHHOro
npMpoaHOro rasa n gonyctimMmasn cteneHb 3anoJIHEHNA KDUOT€eHHOro ToNJANBHOTO 6aka

1 Bpems noBbllEHUS AABMEHNA OT Ha4yanbHOro 40 KOHEYHOro 3HaYeHus (41UTeNbHOCTb 6e3peHaxHoro xpaHe-
HUA) (, 4, BbIYMCAAKT no hopmyne

twMscs+ U ,cwKI5-T 501
t=0.8 (r.1)
36000

rge Ll — cTeneHb 3anonHeHUs cocyfa XWUAKOCTbIO;

Ms — macca XuKoCTu B COCYAe, Kr;

€S — TenI0eMKOCTb XUAKOCTM, [XK/Kr-K;

Mw — macca CTeHoK cocyza, Kr;

CW — TennoeMKoCTb MaTepuasna CTeHku cocyaa, Ix/kr-K;
Ts — KOHe4Hasi paBHOBeCcHas TemnepaTtypa XxuakocTu. K;

— HavasbHasi paBHOBeCHas Temneparypa XuakocTtu. K;

O — TennoBoii NOTOK k cocyay, Br.

Mpumep — PacuyeT BpeMeHu, 3a KOTopoe agasneHne B BUAT. 3anonHeHHom CIIIN, noBbICUTCA [0 Npefenb-
HOro 3HayeHus, ecnn obbem 6aka 300 n (0,3 M3, macca BHyTpeHHero cocyga 160 kr. maTepuan — cTanb
12X18H9T, cTeneHb 3anonHeHuns 0,85, TennonpuToOK K 6aKky 6 BT, HayanbHoe gaBneHne B 6ake 0.1 MMa, pa6o-
yee gaBneHne 1MMa. TennoemkocThb cTann 12X18H9T paBHa 300 Ox/kr-K.

Mo pucyHky A.1 onpegensiem TemnepaTypbl paBHOBECHOW XnAKOCT Y npu gasneHunax 0,1 MMawu 1,0 MMNa:
Tso = 111 K,
Ts = 148 K.
Onpepensaem NNOTHOCTb XUAKOCTMW NPU HAYaNbHOM AaBNeHun (CM. pUCyHOK A.2)
p'= 424 xr/im3
M Maccy XMAKOCT U B cocyjie Npu NOHOM 3ano/IHEHUN

Ms =p* V=424 0.3-127 «r.

BpemMs noBbllWeHUss TemnepaTypbl 0T fo Ts Bbluncnsem no gopmyne (I.1)
0.85 127 3460 +160 300)-(148 - 111
1=0.8 ( )-( ) 578 4y m 24 cyn).
3600 6

Takum ob6pasom, Bpemsa 6e3[peHaxHOro xpaHeHus MosHoro 6aka cocTaBUT 0KOMO 24 cyT, NpU 3TOM
faBneHue B 6ake nosbicuTca o 1 MMa (10 6ap).

Onpepgensem Bpems, 3a KOTOpoOe jaB/ieHne B TOM xe 6ake nogHumeTca ¢ 0,3 MMNa go 1 Mla, ecnn macca
rasa paBHa 42 Kr (cTeneHb 3anofHeHus pasHa 0,3):

g (42 3460+ 160 300) 1148- 126)
3600 6

1=0. = 1974 * 8.2 cyT.

M3 BblWenpuBefeHHOro crefyeT, YTO YMEHbLIEHWE MACChl XUAKOCTUW B COCyAe M NOBbIWEHNEe Havyab-
HOro faBfieHns (M, COOTBETCTBEHHO, HAYaNbHOW TemnepaTypbl) NPUBOASAT K COKpALLEHUIO AN TENbHOCTN
6e34peHaXHOro XxpaHeHuns.
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I".2 MakcumasibHO AonycTMyto Npu 3anpaske CITI cTeneHb 3anonHeHns BKT rprex BbIYMCASOT No dhopmye

v r.2)

Ta*

e p'T — NAOTHOCTL XMAKOCTY NPU MAKCUMAsIbHOM 3HAUYEHUMN AaBNeHust, Kr/M3;
P'0— NAOTHOCTb XMAKOCTY NPU AABIEHUM 3aNPaBK, Kr/M3.

Mpumep — PacueT mMakcuManbHOW cTeneHun 3anonHenns BKT npu 3anpaske CII B cnyyae, ecnu gasne-
Hue 3anpaBku paBHo 0,1 MMa, a paboyee gaBneHue cocyga pasHo 1,0 Mra.

Mo pucyHky A.1 onpefensem 3HavyeHne TemnepaTyp, PaBHOBECHbLIX faB/feHuto 3anpasku (0,1 MMa) u pa-
6ouemy fasneHuto (1,0 MMa). Mmeem Ts = 111 K n Ts = 148 K. Mo pucyHky A.2 onpeaensiemMm N10THOCT U XUAKOCTH
npu 111 K n 148 K, cooTBeTCcTBeHHO p'0=420 kr/m3 u p'T - 360 kr/m3. 3Ha4YeHne MakcMmManbHO JonycT VMO
cTeneHun 3anonHeHna BKT npu 3anpaske Bbluncasem no popmyne (I.2)

360

= - 0.85.
Frax T 420

13
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Mpunoxexne
(o6sA3aTenbHoe)

PacueT npouecca 3anpaBku KpMOTEHHOW 60pTOBOI TONIMBHOW CUCTEMDI

A.1 Mpwu pacyeTe onpefensioT cneayuiee:

- Bpemsa 3anosiHeHna BKT [0 3agaHHOro KoNnyecTBa XuakocTu;

- NOTepW XUAKOCTW Npu 3anpaske.

3anpaBKy NPOBOAAT NPV C/eAyoLWMX YC/I0BUAX: AaB/ieHne B 3anpaBoyHOM pe3epByape NoAAEPXUBAIOT NMOCTOAH-
HbIM. CMI noctynaeT B BKT B 0gHOha3sHOM COCTOAHUMN (KUAKOCTb Hejorpeta 40 PaBHOBECHOrO COCTOSHWA), ANINTESb-
HOCTb 3anpaBku, N0 BO3MOXHOCTW, MUHUMasbHA («bbiCTpas» 3anpaska).

3anpaska cocy/ja KpMOreHHoM XnAKoCTbI0 BKOYAEeT B ce65 ABa Npouecca: oxnaxaeHne CTeHoK cocya 1 3anosiHe-
HMe ero XnaKocTbio. Mpy «BbICTPO» 3anpaBke «TEN0ro» cocyja 3anosiHeHNe MOXET 3aKOHUYNTLCA paHblUe, YEM CTEHKM
NOSIHOCTLIO 0XNagATca. Mo3aToMy Nocne OKOHYaHUA 3anpaBku AaB/ieHne B CoCy/e pacTeT, YTo AonycTumo Ans BKT.

PacueTt npouecca 3anpasku NPOBOAAT, KakK NpPaBu/io, C MOMOLLbIO CneunasibHbIX NMPorpaMMHbIX CPeACcTB, HO ANns
nNpUGAMKEHHON OLLeHKN OCHOBHbLIX NapameTpos 3anpasku KETC fonyckaeTcs MCNONb30BaTh YNPOLLEHHbIE aNfOPUTMbI.

[.2 Mpwu pacyeTax 3HaueHne koapduuneHTa TpeHus X npuHuMaloT pasHbiM 0,02—0.03. 3HaueHus koapduumeHTa
MCMosib30BaHNA pecypca Xoo04a XnaKocTn K — pasHbiM 0.8— 1.0. npy 3TOM YeM Gonblue ANNTENbHOCTL npouecca 3a-
npaskn. TeM Bbile 3HauYeHne koapduuneHTa K.

[.3 CpefjHiot0 Temneparypy CTeHKN BHyTPeHHero cocypa it , K. BbluMcnsoT no dopmyne

°Q+ TS

°m 5 4 >

rae BO — HauanbHas TemnepaTypa CTEeHKU BHYTpPeHHero cocyga. K.
Ts — paBHOBecHasa Temnepartypa npu gasnexdum P, K.

14
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MpunoxeHune E
(o6a3aTenbHoe)

Onpepenexnve 4NUTeNbLHOCTU NpoLecca U pacxofa rasa Ha oTorpes
BHYTPEHHEr0 cocyAa KpMOTEeHHOTO Gaka

E.1 inntenbHocTb oTorpesa tG. c. BHyTpeHHero cocyga BKT npu NnoCTOSAHHOM 3HA4YeHWy pacxofa rperoLiero rasa
BbIYMCNAT Mo hopmyne

M, (E.1)
Tn~0n

_ N1,
Gep | 1- exp< Ge )q

rae Mw — macca CTeHKU BHYTPEHHEro cocyja, Kr;
CW — Ten/ioeMKoCTb MaTtepuasna cTeHkun cocypa. [x/kr-K;
TQ— TemnepaTtypa rasa, noctynarwLiero Ha otorpes. K;
00. 0QQ — HavanbHasA 1 KOHeyHas Temnepartypbl CTEHKM npu oTorpese. K;
G — pacxop rasa, Kr/c:
cp — n3o6apHas Ten10emMKocTb rasa. Axc'kr K:

a — KO3(PMULUMEHT TENN00TAAUN OT CTEHKM K rasy. BT/M2 K. 3HAYEHUs| KOTOPOro Mpu eCTeCTBEHHOW KOHBEKLUM
npegcTaBneHsbl Ha pucyHke E. 1;

Fw — noBepxHOCTb BHYTPEHHErO cocyaa, M2.

KMQOWALW-LLUKINWH bR

PucyHok E.1 — 3HaueHunsa koadhduymeHTa TENN00TAAYN NPY €CTECTBEHHON KOHBEKLUN 419 MeTaHa
O6wWwwnii pacxod rpetoLero rasa Ha otTorpes cocyga Li~, kr. BbluncAsaT no gopmyne
Mg =G/g. (E.2)
Mpumep — PacyeT AAMTEe/NbHOCTY OTOrpeBa U pacxoga NPUPOAHOTo rasa Ha ororpes BEKT o6bemom
290 AmM3, ecnn macca BHYTpeHHero cocyfa 95 Kr, NOBepXHOCTb BHYTpPeHHero cocyga 2.9 M2, maTepuan co-
cyfa — cTanb 12X18HI9T TennoemkocTblo 300 Ax/kr-K, HayanbHas TemnepaTypa cocyga 120 K. TemnepaTy-

pa rasa ans ororpesa 320K, pacxop rasa Ha oTorpes 0,003 kr/c, jaB/fieHne rasa B cocy/ie B npouecce oTorpe-
Ba nojaepxusaeTcsa Ha yposHe 0,1 MMa.

15



FOCT 34602—2019

Mo pucyHky E.1 onpefensem 3HaveHne koadpduumernTa Tennoorgaun a = 13,6 Br/m2K.
Mo dopmyne (E. 1) Bbluncnsaem

-95 300 , 1320- 2801 6300 c.

M[ 320- 120)"
0.003 2200 11-exp(- *36 *9 2 [ )
0.003 2200

KonnyecTBO rasa Ha oTorpes Bbluncnsem no gopmyne (E.2)

Mg =0.003 6800 = 20.4 kr.

Takum 06pa3om, KPMOTreHHbI TONNNBHbIN 6ak BO3MOXHO OTOrpeThb NPMMEPHO 3a 2 4. KonnyecTBO Me-
TaHa Ha oTorpes cocTasnT 20,4 KFr unn okono 5 6annoHos o6bemom 40 AM3 KaxAblii ¢ gasneHnem 15 MMa.
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MpunoxeHue X
(o6a3aTenbHoe)

MepeuyeHb 060pyA0BaHUS, NPUCNOCOBNEHUI U MaTepuanos,
NMPMMeHsieMbIX NPU NMPOMbIBKE KPUOTEHHO GOPTOBOV
TON/IMBHON CUCTEMbI pacTBOPUTENSMU, U NOPSAOK NPOBeAeHUs pa6oT

X.1 Ans npoBegeHnsa npomMbiBkn KBTC Heobxoaumbi:

- MPOMbILWIEHHBIV TENIOBEHTUAATOP MOLHOCTbIO OT 1.5 40 2 kBT AnsA nogaun Bo3gyxa c TemnepaTypoii go 300 "C
(573.15 K) B 06e3xMpunBaemyto cuctemy:

- NepexofHUK N5 COefUHEeHNs TenoBEeHTUNATOpa ¢ 06e3xnpraemMoli CUCTEMOIA;

- eMKOCTM AN CNuBa rpsA3HOro pacTBopuTens:

- YMCTbIVi pacTBOpUTENb HA OCHOBE (hropAuxaopaTaHa ¢ MaccoBoit Aoneil hTopauxaopataHa He meHee 99.5 % u
MaccoBoil foneil o6eaxmpuBatoLweii npucagkm B npegenax ot 0.15 % Ao 0,25 % BKIOUMTENBHO C XapakTepuctmkamu B
cooTBeTCTBUYM € Tabnuueli XX.1. unn metuneH xnopuctblii no FTOCT 9968. unn Hedpac — C 50/170 no FOCT 8505;

- BOPOHKU ANS 3a/IMBKN PacTBOPUTENS;

- BaHHa [/19 NPOMbIBK/ apMaTypbl;

- epLvKu.

Tab6nuuya X.1 — CsolicTBa pacTBopuTenei

HaumeHoBaHue pacTtBoputeneit
CsoiicTBa pacTBoputeneit

PacTBOopuTesnb Ha OCHOBE (hTOopAMXIOpPaTaHa MeTuneH XnNopucTblii

Xumunyeckasn gopmyna CH3CFC12 CH2C12

*
MnoTHOoCTb XmakocTu npu 20 *C (293,15 K). 125 1336
kr/am3
TemnepaTypa KUneHus npv AaBieHun
0.1 MMa. 'C (K) 31.8(304.95) 40.0(313.15)
[optoyecTtb TpyaHoroptoyas XuAKOCTb TpyAHoroproyas XnaKkocTb
Temnepatypa BOCMaMEHEHNS Ha BO3ayXe — —
KoHLeHTpaLunoHHbIe npeAensl pacnpocTpa- 56134 16.2—19.1
HeHusi nnameHn B Bosayxe. %
MpeAenbHO fonycTuMas KOHLEeHTpauus B 1000 50
BO3ayxe paboyeii 30HbI (MAK), MiM3
Knacc onacHoctun 4 4

)XK.2 Mopsagok npoBeaeHnn o6es3xmpuBaHumsa

X.2.1 MpombiBKy KBETC 0T 3arpA3HeHuii Heo6xoAMMO NPOBOAWUTL NOC/e OTOrpeBa CUCTEMbI A0 MOSIOXMUTESbHbIX
TemnepaTyp ropsyvMM BO3AYXOM WN a30TOM. Y3/1bl CUCTEMbI, KOTOPbIe NPeAnoN0XNTENbHO MO 3a6UTbCA 3arpA3HeHN-
AMK (McnapuTenb, apMatypa), cnefyeT 0TCOeUHATL OT CUCTEMbI U MPOMbIBATL MO OTAE/ILHOCTU. MPOMbIBKY BHYTPEHHEro
cocyga crnepayeT ocylecTBAATb B cbope. Temnepartypa okpyxaiLieli cpefbl Npy NPOMbIBKE PacTBOPUTENAMU AO/HKHA
HaxoauTbcA B npegenax ot 12°'C po 20 "C (ot 285.15 go 293.15 K).

X.2.2 MpombiBKa ucnaputenei

[ns npombIBKM ucnapuTeneii Heo6xo[MMO:

- 3aKpenuTb NCnapuTesb B BEPTUKA/IbHOM NOJIOXEHUN Tak. YTo6bl TOpLEBble WTyLepbl TPy60NpoBoAa HaxoAnIMCh
cBepxy;

- yepe3 BOPOHKY 3a1uTb B TPy60ONpoBOA McnapuTens pacTBopuTenb, 3anofiHMB ero Ha 3/4 obbema: 0TBepCcTus B
LwTyyepax 3akpbiTb (hTOPONAACTOBLIMU UMW AE€PEBSAHHbIMY Npo6Kamu;

- mokaumeas ucnapuTeslb U3 CTOPOHbI B CTOPOHY, HEO6XOAUMO A06UTLCA, UTOObI BCA BHYTPEHHSAS MOBEPXHOCTb
Tpy6onpoBoja ombiBanacb pacTBopuTeniemM: NPOMbIBKY NPOBOAUTL B TeyeHne 15—20 MWH. 3aTeM pacTBoOpuUTenb U3 UC-
naputensa CNnTb B rTePMETUYHO 3aKpbIBalOLLYOCA €MKOCTb;

- eC/1 Npu cvBe BU3yasnibHO 0GHaPYXMTCS, YTO B pacTBOPUTE/Ie MHOTO 3arpsA3HeHunii (KMPOBbIX 3arpsisHeHuit), To
NPOMbIBKY C/iefyeT NoBTOPUTbL:
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- ec/iM NpPoMbIBKa NPOBOAMIACH PacTBOPUTENSAMY Ha OCHOBe (hTOpAMX/Sop3TaHa WUAN METUNEHOM X/TOPUCTbIM MO
FOCT 9968. To ANnA yaaneHns ocTaTkoB pacTBOPUTENA NPOAYBKY UCNapuTens fomnyckaeTcs NPoBOAUTL FOPAYUM BO34YXOM
[temnepaTypa o1 40 "C go 50 'C (ot 313.15 go 323.15 K)]. MNpwn npombiBke Hedhpacom yaaneHne ero octatkos cnegyet
npoBOANTL ropsAuMm a3oToM. Bpemsa npogysku ot 7 o 10 MuH.

)K.2.3 NMpombiBKa apmaTtypbl

[ina npombIBKM apmaTypbl HEO6X0ANMO:

- YyCTaHOBUTb apMaTypy B BaHHy, BblcOTa GOPTOB KOTOPOW oGecneunBasna 6bl 3a/1MBKy pacTBOpUTENS [0 YPOBHS,
NONHOCTbHIO 3aKpbIBAIOLLEr0 NPOTOYHYIO YacTb apMaTypbl (Matepuan BaHHbl — MeTan/myeckme Cnaasbl, NOANITUNEH):

- 3a/UTb B BaHHY pacTBOPUTESb A0 YPOBHSA, 3aKpbiBatOLLLErO MPOTOUYHYIO YacTb apMaTypbl;

- MPOBECTU MPOMbIBKY apmaTtypbl METOAOM MOrPYXeHns B TeyeHne oT 15 o 20 MUH. nNepuonyeckn oTKpbiBas u
3aKpblBas apmartypy, a Takxe npoTupas NPOTOYHYIO YacTb epLINKOM:

- N0 OKOHYaHWU MPOMbIBKM U3BEYb apMaTypy U3 pacTBOpUTENA 1 NPOAYTb ee ropsYMM BO3A4yXOM [Temnepartypa ot
50 *C go 100 *C (ot 323,15 g0 373.15 K)]. Ecnn npombiBKa nposoAanaacb HedypacomM. TO NPoAyBKy crefyeT NpoBoAuTb
a30ToM.

)K.2.4 NMpombiBKa BHYTpeHHero cocyaa BKT

BHyTpeHHwuii cocys BKT nmeeT cnus B HXKHEN Touke AHULLA.

[ns npombiBkn BKT Heobxoanmo:

- 3a/1Tb B COCYy/, Yepes WTyuep 3anpaskn ot 8 4o 10 M3 pacTeoputens;

- BblepxaTb pacTBopuTeflb B cocyje B TeyeHne 30 MUH. CIMTb pacTBOpuTeNlb B FEPMETUYHO 3aKpblBaloLLyOCs
€MKOCTb;

- ec/v B CIMBAeMOM pacTBOpuUTESNie BU3yaslbHO 06HAPY)XEHO 3HAUMTEIbHOE KO/TMYECTBO 3arpsi3HEHUIA, TO NPOMBbIB-
Ky cnepyet noBTOpUTh:

- nocfe cnvBa pacTBoOpuTENs NPoayTb COCY[ ropsyYnM Bo3ayxoMm [TemnepaTypa ot 40 “C go 50 "C (ot 313.15 po
323.15 K)[ unn a3oTom B TeueHne 30 MUH.

BHyTpeHHwuii cocyn BKT nmeeT natpy6oK c/iMBa, pacrnosioXeHHbI HE B HUXHE Touke AHULWA.

[Ana npombiBkn BKT Heobxogumo:

- 3a/MTb BO BHYTPeHHUii cocys BKT yepes wTyLep 3anpaBku pacTBOpuUTesib B KosimyecTBe B 3— 4 pasa 60/bluem,
yem 06beM HecMBaemMoro ocratka:

- BblepxaTb pacTBopuTesb B cocyae B TedeHne 30 MUH. CNIUTb TPsA3HbI pacTBOpUTE b B FTEPMETUYHO 3aKpbiBato-
LLYIOCHA €MKOCTb;

- 3a/MTb B COCYZ HOBYIO MOPLMIO YNCTOTO pacTBopuTens (No 06beMy paBHYH0 NepBOHavabHO nopuyuu), pastasns
0CTaTOK rPA3HOro PacTBOPUTENA B COCYe, U CINTb NOJIyYEeHHYI0 CMECb B repMETUYHO 3aKpbiBAEMYIO EMKOCTb:

- NpoAyTb COCyA rOpsAYMM BO3YXOM UM a30TOM [0 NOJIHOTO MCNApeHns ocTtaTka pacTBoputens (oTcyTcTeue 3a-
naxa pacTBopuTeNs B BbIXOAALLEM rase);

- ecniM AN NPOMbIBKM B KQYECTBE pacTBOpPUTENA NCNONb30BaIN Hedpac. TO NPOAYBKY cnefyeT NPpoBOANTL TOSILKO
a30ToM.
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YK 629:006.354 MKC 43.060.40

KnioueBble CMoBa: TPAHCMOPTHbLIE CPEACTBA, KpMoreHHasi 60pToBasl TON/IMBHAs cMCTEMA, MOTOPHOE TOM/IMBO,
CXVKEHHbI NpUpoaHbIii ras, KpuoreHHoe o6opyfoBaHue
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