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MpeaucnoBue

Llenun, ocHoBHbIE MPUHLUMNBLI U 0BLMe npaBuna NnpoBeaeHus paboT N0 MEXTOCYAapCTBEHHONW CTaHaap-
Tusaumm yctaHoeneHbsl MOCT 1.0 «MexrocyaapctBeHHas cuctema craHgaptusaumn. OCHOBHbIE MOMOXEHUS»
n NOCT 1.2 «MexrocyaapcrBeHHasa cuctema craHgaptusauuun. CtaHaapTel MEXrocyaapcTBEHHbIE, Npasuna
U pekoMeHZaLumn No MEXrocyAapCTBEHHOW cTangapTusauuu. Mpasuna paspaboTku, NPUHATMSA, OBHOBRNEHUSA
N OTMEHbI»

CBepneHus o cTaHpgapTe

1 NOArOTOBNEH ®eaepanbHbIM rOCYAapCTBEHHbLIM YHUTAPHbBIM NpeanpuaTnemM «LieHTpanbHbIi opae-
Ha TpyaoBoro KpacHoro 3HaMeHM Hay4yHO-UCCNeaoBaTenbCkuii aBTOMODUNMbHBIM U @BTOMOTOPHbIA UHCTUTYT
«HAMW» (eryr «HAMWy)

2 BHECEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM No ctaHaaptusauum MTK 56 «opoxHbIi
TpaHcnopTy

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTU3aLuMKU, METPONOrMKM u ceptudukauyumn (npo-
Tokon ot 30 okTabpsa 2019 r. Ne 123-M)

3a NpuUHATUE NPOroI0coBany:

KpaTKoe HauMeHoBaHWe CTpaHbl KOJJ, CTpaHbl COKpaLueHHoe HanMeHoBaHWe

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLuoHarbHoro opraHa no ctaHAapThsauun
ApMeHus AM MWH3KOHOMMKM Pecnybnuku ApmeHus
Benapycb BY [occTangapT Pecnybnukv Benapych
Kupruaus KG KblprelacTangapT
Poccus RU PocctanaapT

4 Mpukasom degepancHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHuio u metponoruu ot 30 okTabps
2019 r. Ne 1169-cT MexrocyaapcTBeHHblin ctaHgapt NOCT 34602—2019 BBeaeH B A€NCTBUE B KAa4eCTBE Ha-
LUMoHanbHoro ctaHaapra Poccuiickon ®eaepauumn ¢ 30 Hoabps 2020 .

5 BBEJEH BINEPBbIE
6 HacToawmii ctangapT noaroToBneH Ha ocHoBe npumeHenna FOCT P 56217—2014°

Unpopmayus o seedeHuu e Belicmeue (npekpawieHuu delicmeust) Hacmosawie2o cmaHdapma u usme-
HeHull K HeMy Ha meppumopuu yKkas3aHHbIX ebiuwe eocydapems nybnuKyemces 6 yKkasamensax HayuOHarbHbiIX
cmaHOapmos, uzdasaembix 8 IMuX 2ocydapemeax, a makxe e cemu ViHmepHem Ha calimax coomeemcmey-
IOWUX HayUOHarbHbIX op2aHos o cmaHdapmusayuu.

B cniyyae nepecmompa, USMEHEHUS Unu OMMEeHb! Hacmosuieeo cmaHoapma coomeemcemeyiouas UH-
¢opmayus 6ydem onybrniukoeaHa Ha oghuyuarbHoM uHmMepHem-catime MexxzocydapcmeeHHo20 cosema o
cmaH@apmusayuu, Memposoauu u cepmucbukayuu e kamarnoze «MexaocydapcmeeHHble cmaHdapmbi»

* MNpukazom degepansHOro areHTCTBa Mo TEXHWYECKOMY perynupoBaHuto U Mmetpornorun ot 30 oktsabpsa 2019 .
Ne 1169-cT FTOCT P 56217—2014 oTmeHeH ¢ 30 Hosbpst 2020 .

© CraHgaptuHopm, odpopmneHune, 2019

B Poccuiickon ®egepauum HaCTOSAILLUMIA CTaHAAPT He MOXET ObITb MOMHOCTBLIO UK
YacCTUYHO BOCMPOU3BEAEH, TUPAXKXMPOBAH U pacnpoCTpaHeH B KayecTse OuLMansHOro
nsnanus 6e3 paspewenus degepanbHOro areHTCTBa No TEXHUYECKOMY PEryrnmpoBaHuIO
1 METPonoruun
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M E X T TOCY.APTC CTHBETHHUB # C TAHOLAPT

ABTOMOBWIbHBLIE TPAHCIMOPTHbIE CPELACTBA,
NCNONb3YHLWMUE A3 B KAYMECTBE MOTOPHOI'O TOMJIMBA

O6wue TexHmyeckme TpeboOBaHUA K IKCNNyaTaLMmu Ha CXKMKEHHOM NPUPOAHOM rase,
TexHuKa 6e30nacHOCTU U MeTOAbl UCNbITAHUN

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

Hata BBeaeHna — 2020—11—30

1 O6bnacTtb npuMeHeHus

Hacroswuii cTaHgapT ycraHaBNMBaeT TeXHUYEeckne TpeboBaHUA K dKCMnnyaTaumMm KpMoreHHbIX 6opro-
BbIX TOMMMUBHbLIX CUCTEM, YCTAHOBIEHHBIX HA @BTOMOBOUMBHBLIX TPAHCMOPTHLIX CPeACcTBax, paboTarolmx Ha
CXKVPKEHHOM MPUPOAHOM rase, U METOAbI UCTILITAHMIA.

CrtaHaapT pacnpocTpaHAeTCA Ha KPUOTreHHbIe BOPTOBbLIE TOMMMBHBLIE CUCTEMBI, YCTAHABNUBAEMbIE HA
aBTOMOOUIbHbIE TPAHCNOPTHbIE cpeacTBa kateropuin M n N, cHabeHHbIe ABUratensmm BHyTPEHHEro cropa-
HUS.

TexHuyeckue TpeboBaHNUSA K KPUOTEHHBIM TONNUBHLEIM Bakam M anemMeHTaM cneumansHoro o6opyaoBa-
Hua BGakoB ycraHoBneHbl B FOCT 34601.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLuem cTaHaapTe UCnonb3oBaHbl HOPMAaTUBHbIE CChIMKA Ha CReayloLue MeXxrocyaapCTBEHHbIe
CTaHaapThbl:

FOCT 2.601 EauHas cucrteMa KOHCTPYKTOPCKOW AOKYMEHTauUKU. SKCnnyaTaunoHHbIe AOKYMEHTbI

FOCT 8505 Hedbpac-C 50/170. TexHnyeckue ycnosus

FOCT 9968 MeTuneH XnopucTblii TEXHUYECKUIA. TeXHUYeCckue ycnoBsus

FOCT 34601 ABTOMOBUIBbHBIE TPAHCNOPTHLIE CPEACTBA, paboTatoWmMe Ha CKMKEHHOM NPUPOAHOM rase.
KpuoreHHble cucteMbl NuTaHus. TexHuyeckme TpeboBaHus U METOALI UCTILITAHUI

MpumevyaHume — MpK NOMb30BAHUN HACTOSLLUMM CTaHAAPTOM LenecooGpasHo NPoBepUTb AEWCTBUE CChINOM-
HbIX CTaHAAPTOB U KnaccuukaTopoB Ha oduLMansHOM UHTEPHET-CaiiTe MeXrocyaapcTBEHHOro coBeTa Mo cTaHAapTU-
3aluu, METPONOruM U cepTUdMKaLmun (www.easc.by) unu no ykasarernsiv HauMoHarnbHbLIX CTaH4apPTOB, U34aBaeMbiM B
rocyapcrsax, ykasaHHbeIX B MPEAMCIOBUM, MU Ha odMLManbHBIX caiiTax COOTBETCTBYOWMUX HALMOHaNBHLIX OpraHoB Mo
cTaHfapTu3auun. Ecnv Ha JOKYMEHT AaHa HeAaTMpoBaHHas cebirlka, To CrieflyeT UCMofNb30BaTh 4OKYMEHT, AeACTBYOLLMiA
Ha TeKyLYUA MOMEHT, C Y4ETOM BCEX BHECEHHLIX B HETO U3MEHEHWA. ECNM 3aMeHEH CCLINOYHLIA AOKYMEHT, Ha KOTOpbIiA
JaHa AaTupoBaHHas CChifka, TO CrMeAyeT UCMOMb30BaTh yKasaHHYI0 BEPCUIO STOro JOKyMeHTa. Ecnn nocne npuHATUS
HaCTOsLLero cTaHfapTa B CCbiTOYHbIA [JOKYMEHT, Ha KOTOpPLIA AaHa AaTUpOBaHHasi CChifika, BHECEHO M3MEHeHue, 3aTpa-
rMBatoLLee MornoXeHWe, Ha KOTopoe JaHa CCbifika, TO 3TO MONoXeHNe NpUMeHsieTcs 6es yueTa AaHHoro uaMeHenus. Ecnu
CChINOYHBbIN [JOKYMEHT OTMeHeH 6e3 3amMeHbl, TO MONOXeHWe, B KOTOPOM AjaHa CChiflka Ha Hero, NPUMEHSIETCA B YacTu, He
saTparuBaoLLleil 3Ty CChIMKY.

M3paHue ocpuumnanbHoe
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3 TepMuHbI, onpepeneHUA U COKpalleHUs

3.1 TepMuHbI U onpegeneHus

B HacToOsILIEM CTaHAapTe NPpUMEHEHbI crieaytoLme TEPMUHbI C COOTBETCTBYIOLLMMM ONpeaeneHUaMu:

3.1.1 Bckunanue: MNpouecc napoo6pazoBaHuA NPU CHUXKEHUW AABNEHUS HUXE PAaBHOBECHOIO 3HAYEHUS.

3.1.2 apeHax: Bbixo4 napoB KPUOTEHHOM XMAKOCTU U3 COCYAA B OKPYXAIOLLYIO cpeay.

3.1.3 apeHaxHbIi BEHTUNb: 3anopHbiii BEHTUNb HA AAPEHaXXHOM TpybonpoBoae.

3.1.4 MmakcMManbHO OONYCTUMbIN YPOBEHb XUAKOCTU: YPOBEHb XUAKOCTH B COCyAE, NPU KOTOPOM
JanbHenLwas sanpaeka cocya 3anpeLueHa, Tak Kak Npu TePMUYECKOM PacLUMPEHUN XNAKOCTU BO3MOXHO €ro
paspyLueHue.

3.1.5 3anpaBOYHbIi pe3epByap: PesepByap, U3 KOTOPOro OCYLLECTBNSAIOT 3anpaBKy KpUOreHHow 6op-
TOBOW TONMUBHON CUCTEMBI.

3.2 CokpaweHus

B HacTosILLEeM cTaHAapTe NPUMEHEHbI CNeayloLLmne COKpaLLeHUn:
KBTC — kpuoreHHble 60pTOBbIE€ TOMNNUBHbLIE CUCTEMBI;

ATC — aBTOMOOUINbHbLIE TPAHCMOPTHbIE CPEACTBa;

CINI — CXMKEeHHbIM NPUPOAHLIN ras;

BKT — 6ak KpuOreHHbI TONMNUBHbIIA;

3N — 3anacHoe obopyaOBaHUE, MHCTPYMEHT, MPUHAANEXHOCTH;
TY — TeXHU4eCKne yCcnoBus;

KL — KOHCTpYKTOpPCKaa AOKYMEHTaLUS.

4 XapakTepucTvka KpMoreHHom 60pToBOM TONMJIMBHON CUCTEMbI

4.1 KBTC BX0AUT B COCTaB TPAHCMNOPTHOrO CPEACTBA, CUMOBAs yCTaHOBKA KOTOPOr0 UCNOMb3YET B Ka-
YecTBe TONMKUBA NPUPOAHBLINA ra3, Tennoduan4yeckue CBOICTBA KOTOPOro AOMyCKAeTCA OnpeaensThb, Kak Ang
XKUAKOTO METaHa (CM. NPUoXeHue A).

4.2 KBTC xapakTepu3yercs CneaylowyMum napaMmetrpamu, 3Ha4eHUs KOTOPbIX AOMKHbLI ObliTb 0BOCHO-
BaHbl NPU MPOEKTUPOBAHUW, MOATBEPXKAEHLI UCMBITAHUAMW U NPUBEAEHBLI B TEXHUYECKON AOKYMEHTaUMKU Ha
KBTC:

- reomeTpuyeckuit o6bem BKT, am3;

- HaubonbLiee konuyectso CII, 3anpaBnaemoro B 6ak, Kr;

- pabouee gasnenue, MMa;

- MaKcuMarnsHas NpoM3BOANTENLHOCTL UCNapuTens, M3/y;

- gonyctumoe aasnexue B 6ake, MlMa;

- Bpemsl nogbema aasneHus B 6ake, MUH;

- macca KbTC (HeTT0), Kr.

3HavYeHuA napameTpoB yKasbiBaloT B TY Ha KOHKPETHOE u3aenue.

4.3 Ha kaxxgom BKT gormkHa ObITb 3akpenneHa Tabnuyka ¢ YeTKON HECTMPaeMOl MapKMPOBKOM, coaep-
)Kallas cregyollee:

- CEPUIHbIN HOMEp;

- MakcumarnbHasi eMKOCTb, AMS;

- o6osHaueHune «CMM»;

- pabouee gasnenue, MMa;

- macca;

- 3aBOA-U3rOTOBUTESb;

- rog U Mecsily ucnbitTaHuin (Hanpumep, 2012/05);

- UHopMaLusi 0 Hacoce (ECnu KOHCTPYKLMEH NpeayCMOTPeHa ero ycTaHoBKa);

- 3HaK Hanuuusi MeXayHapoaHoro ceprtudmkara.

4.4 KBTC pomkHa BKMo4yatb B cebs cnegyrowee (CM. npunoxenue b, pucyHok B.1):

- BKT;

- cucremy perasudukauyum CMNr;
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- 3anopHYIO U pacnpeaenuTenbHyIo apMarypy;
- NpeaoxpaHuTEnbHbIN KnanaH;
- cuctemy cbpoca (cTpaBnuBaHusl) naposou dasbi;
- CKOPOCTHOW KnanaH (yCTPOMCTBO OrpaHMYEHUs NOTOKA);
- PYYHOW BEHTUIb;
- oBpaTHbIi KnanaH;
- CUCTEMY U3MEPEHMI NAapaMeTPOB XNAKOW M razoBon drasbl;
- 3anpaBO4HOE YCTPOWCTBO;
- TpybonpoBoab! (BKNtoYas razonpoBoAbl), annaparsl TEXHONOrMYECKoW 06BA3KU, MalLMHHOE 0bopyao-
BaHue (Bkntoyas Hacoc Anda nogayn CII B gBUratens, HAaCOC ANA UMPKYNAUMKU TENJIOHOCUTENS U Ap.).
B coctae KBETC MOryT ObITb BKOYEHDI:
- Pperynartop AaBlieHus;
- JaTyuK gaeneHus;
- yKasaresnb YpPOBHS,
- aBTOMAaTUYECKUI Knanaw;
- UNbTPSI;
KOMMNEKT KPeneXxXHbIX 3NIEMEHTOB;
- 3UMM (npu HeoBxoaAMMOCTH).
Cocras KBTC gonyckaeTcs AONOMHATb NPU KOHKPETHOM UCMONHEHUW.
4.5 KBTC gomkHa obecneynsars:
- Be3onacHyto akcninyatauuto ATC, pabotaiowero ¢ ucnonbsosanunem CMr;
- noagep>kaHue ycToM4MBOro pacxopa rasa, ykasaHHoro B TY Ha KBTC, Ha Bxoae B cucteMmy nuTaHus
asurarens npu niobom konuyectee CII B BKT;
- NONOXUTErbHbIE 3HAYEHUSI TEMMEePaTypbl ra3a Ha BXoAe B CUCTEMY NUTAHUS ABUraTens;
- YCnoBus Ans 3anycka ABuratens B AuanasoHe pabounx temneparyp, ykasaHHbix B TY Ha ABUraTernb;
- BesgpeHaxHoe xpaHeHue CIMIT B cooTBeTCTBUM C TpebosaHuamu K Ha 6ak;
- BO3MOXHOCTb MPOBEAEHUS BCEX TEXHONOIMYEeCKUX onepauumn ¢ komnoHeHtamm KBTC ¢ MUHUManNbHbI-
MW JEMOHTaXXHO-MOHTaXHbIMW paboTamu.
4.6 Mpu akcnnyarauyum ATC, ocHaweHHoro KBTC, npoBogaT cnegyioLime TeXHONoOruieckne onepaumm:
- nogrotoBky KBTC k 3anpaske CII" u 3anpasky Tennoro un xonogHoro bKT;
onopoxHeHune n otorpes KBTC;
npoeepky KBETC Ha repMeTUYHOCTb;
- 00e3XXupuBaHMe CUCTEMBI.

5 XpaHeHue u perasndunkaumsa CXXMKeHHOro NPUPOAHOro rasa Ha 6opry
aBTOMOGUIBLHOrO TPAHCMOPTHOrO cpeacTBa

Mpu xpaHeHun un perasudukauuu CMNIr Ha 6opry ATC HeoBxoaumo oGecneunTb:

- YCTOWYMBYIO NOAAYY ra3a B ABMraTenb B HEOOXOAUMMOM KONUYECTBE HA Pa3nNUYHbLIX PEXMMax padoTbl U
npy NONOXMTENBLHOI Temnepartype;

- 6e3sonacHocTb akcnnyaTtauuu ATC npu pab6ote ¢ npumeHennem CMI,

5.1 OCO6EeHHOCTH XPaHEeHUA CUKEHHOrO NPMPOAHOro rasa Ha 6opTy HepaboTtarouero
TPaHCNOPTHOrO CpeacTBa

5.1.1 Cnoco6 xpaHenus CII BbiGupaior u3 ocobeHHocTen KoHCTpykuuu BKT u ocHalleHHocTu aBto-
TPaHCNOPTHOrO NpeanpuATUA, akcnnyarupyowero ATC Ha CIMrI.

5.1.2 Ecnu Bpemsa npoctos TC npesbilaeT BpeMs 6e3apeHaHoro xpaHeHus, To Heobxogumo nu6o
nposectn cnue CMI n3 BKT u ouncTuth 3Ne€MeHTbl CUCTEMbI NMUTAHUA OT OTNOXEHUN WU 3arpsA3HeHuin, nubo
NOAKMIOYNTL CUCTEMY APEHaXka K yCTPOWCTBY cOpoca ra3a Ha «CBeYy».

5.1.3 Notepu CMIM npu copoce «Ha CBEYY» ONPEAENsIOT BHELUHUM TENNONPUTOKOM (CM. Npunoxexue B),
3Ha4YeHne KOTOPOro NPUBOAAT B SKCMIyaTaUUOHHON AoKyMeHTauum Ha BKT KBTC.

5.1.4 Pacuyet agnutenbHOCTH BesapeHaxxHoro xpaHenusa CMI 8 BKT npu pasnuuHon cteneHu 3anonHe-
HWUSA NpUBEAEH B NpunoxexHuu I
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5.2 Mepbl N0 YCTPaHEHUIO 3aCOPEeHNs KOMMYHUKaLMIi U annapaTos TBepAbIMU OTIIOXKEHUAMMU

Hanbonee BeposiTHbIMM MecTamu ANA KPpUCTannu3auuu sBMsIOTCA KPUOTeHHast apMarypa, Yepes Ko-
Topyto npoxoaut CII, HeobGorpeBaemble y4acTKM ucnaputens-rasmdukaropa. YcrpaHeHue 3acopeHuin ocy-
LLEeCTBNSAIOT METOAOM BbiNapusaHus. MNepea HayanoM oTorpesa crieyeT y6eanTbes, UCNoNb3ys razoaHanunsa-
TOpbI UMK APYTME annapaTHbie CPeAcTBa, B OTCYTCTBUW B3PLIBOONACHON KOHUEHTpauun meTaHa okono KBTC.
Ins otorpesa AOMYyCKaeTCA UCNOMb30BaTh FOPAYYI0 BOAY MM ropsiiMin nap B COOTBETCTBUM C METOAMKaMMU
3apoga-usrorosutens KBTC. Vicnonb3osaTk AN OTOrpeBa YCTPOWCTBA € OTKPLITLIM NilaMeHeM 3anpeLLaeTcs.

5.3 Tpe6oBaHuA 6e30MNaCHOCTU NPU XPAHEHUMN CUXKEHHOIO NPUPOAHOrO rasa Ha 6opty
aBTOTPAHCNOPTHOrO CpeAcTBa

5.3.1 XpaHeHue ATC Ha OTKpbITONM nnoLjagke ¢ LeHTpanM3oBaHHbIM COpOCOM ra3a «Ha CBe4Yy» NpoBO-
[ST Npu AnuTenbHOM cpoke npoctost TC. B 3TOM cnyyae gpeHakHbii rasonposog KETC aormkeH GbiTb Npuco-
eVHEH K YCTPOMCTBY cOpoca «Ha CBeYy».

5.3.2 MNpoBepKy repMeTUYHOCTU NPEAOXPAHUTENBHOIO KfanaHa NpoBOASIT CUTHANM3aTtopoM Mnu 06MbI-
NUBaHWEM BbIXOAHOMO OTBEPCTUSI ApPeHaXHoro Tpy6onposoaa. Mpu npoTeykax npeAoXpaHUTENbBHONO KnanaHa
akcnnyartauma ATC He gonycKkaeTcs.

6 3anpaBka KpuoreHHom 60pTOBON TONSIMBHON CUCTEMbI CXKUKEHHBIM
NPUPOOHbLIM ra3om

6.1 O6uwMe nonoxeHma

6.1.1 B npouecce 3anpaBku crieayer yMeHbLwaTb ANUTENbHOCTL ONepaLmMm U CoKpaLlarb noTepu XXuMako-
CTu, a Tarke obecneumBarb ycnoeusi 6€30nacHOCTN NPU BLINOMTHEHUN ONEpaLyu.

6.1.2 CkopocTb 3anpaBku 6aka onpegensior pacxoaoM XUAKOCTHU, 3aBUCSILLIMM OT pa3HULIbl AABNEHUI B
KBTC 1 3anpaBo4HOM pe3epByape, a Takke OT AuameTpa NPOXOAHbIX CEYEHUN ANEMEHTOB CUCTEMbI 3anpaBKu.

6.1.3 YnpoLyeHHbli pacder anutenbHocTu 3anpasku KBTC u notepb XuAKOCTU Npu 3anpaske npuse-
AeHbl B npunoxenun [. CyLlecTBEHHOE OTKIMOHEHWe peanbHOW ANUTENbHOCTU npouecca 3anpasku OT pac-
YETHOro 3HaYEHUs CBMAETENLCTBYET O NOABNEHMU NAPOBOI (hasbl B 3anpaBO4HON KOMMYHUKaLWUKW, 3aCOPEHUN
3anpaBoOYHON KOMMYHUKALUW NN NOBLILUIEHHOM COMPOTUBIEHUN APEHAXHON KOMMYHUKALMW.

6.1.4 [Ins cokpalleHus BpeMeHU 3anpaBku NPUMEHSIOT HarHETaloLWMi HAcCOC, BbIXOAHOE AaBMNeHUe KO-
TOPOro He AOMKHO npeBbiwaThk padoyee gasneHue KBTC.

6.2 Mopsaok npoBeAeHUA 3anpaBKu KPUOreHHOW 60pPTOBOM TONNMMBHON CUCTEMbI CXUKEHHbIM
NPUPOAHLIM Fra3oMm

6.2.1 Bo Bpems 3anpaBku AaBrNeHME B 3anpaBOYHOM pe3epByape NoaaepKuBaloT Ha ypoBHe pabouero
3Ha4YeHUs1, HO He Bbile, YeM pabouee gaeneHue KBTC.

6.2.2 Mepen 3anpaBKkoil HEOBXOAUMO MOACOEAMHUTHL PYKaB 3anpaBOYHOW €MKOCTU K 3anpaBO4yHOMY
ycTpoiicTBy BKT, OTKpbITE 3anpaBoyHbIi BEHTUMb Ha BKT, OTKPbITE pacXoAHbI BEHTUAb HA 3anpaBOYHON EM-
KOCTM U BKIIOYMTb HarHeTarLWmin Hacoc (Npu Hanuuum).

6.2.3 MNpekpalyeHne npouecca 3anpasku NPOBOAAT OAHMM U3 CreayoLmX cnoco6oB:

- nNpu cpabaTtbiBaHUM orpaHn4uTens yposHs BKT;

- MO 3MeKTPUYeCcKoMy CUTHamny oT ypoBHeMepa Baka Ha aBTOMATUYECKOE NMpeKpaLLeHMe 3anpaBku;

- M0 3BYKOBOMY UMy CBETOBOMY CUTrHany OT ypOBHEMEpPA Ha NpeKpaLLeHne 3anpaBku Onepartopom.

6.2.4 o oKOHYaHWM 3anpaBKX CrieayeT 3aKpbiTb BEHTUITb NOAAYM XUAKOCTW U3 3anpaBOYHOrO pesep-
Byapa, CHU3UTb aasrneHue B 6ake O aTMOCHEPHOro, OTCOEAUHUTL 3anpaBO4MHOE YCTPOWCTBO, 3aKPbITh 3a-
NPaBOYHYIO rOPIOBUHY 3arnyLLKOA.

6.3 Tpe6oBaHUa 6e30MaCHOCTU NPU NPOBEAEHUU 3aNPABKN KPMOTE@HHOW G0PTOBON TONMMBHOM
CUCTEMbI CXXUXKEHHbIM NPUPOAHBLIM ra3omM

6.3.1 3anpasky KBTC CII" Ha KpUOreHHON 3anpaBOYHOM CTaHLUMU NMPOBOAAT B aBTOMAaTUYECKOM PEXU-
Me ynpaBrneHusi B COOTBETCTBUU C TEXHONOrMYECKUM PEernameHToM CTaHuuW, a 3anpasky BHE KPUOTrEHHOW
3anpaBOYHON CTaHLUMUM — MO COOTBETCTBYIOLLEN TEXHONOrMKM 3anpaBku, KOTOpas AoMmkHa ObiTh pa3paboTaHa
AKCMyaTupytoLlen cny>oom, UCXOAS U3 TEXHUYECKON AOKYMEHTaLUKn Ha Tonnueo3anpasLuk u Ha KBTC.
Pekomenaytorca cnegyowme 3Ha4eHus napaMeTpos:
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- HauGonbwee konudvecteo CII, sanpaensemMoro B 6ak. BKT aomkeH BknioyaTh B cebs MexaHU3M 3a-
WuTbHl OT nNepenosiHeHusn, npegoTepaLlyalomii nepenus 6aka 6onee yem Ha 90 % BHyTpeHHero o6bema u
aBTOMAaTUYECKU OCTAHABNUBAIOLLMIA 3aNpPaBKy NPU 3anosIHEHUH;

- HauMeHbluee AoNyCcTUMOe aAaeneHue B 6ake — He meHee 0,3 MIMa (3,0 Krc/cmz);

- nanbornbluee gonycTumoe Aaenexne B 6ake — He Gonee 1,6 MMa (16 kro/cm?);

- BpeMs 6e3apeHaxHOro XxpaHeHuss — He MmeHee 120 y;

- NOTepu OT UcnapeHus (Ha >XUAKoM asore) — He Gonee 0,18 Kr/iu.

6.3.2 Npu npoeeaeHun 3anpaskn KBETC CII™ gsuratens ATC He aorkeH paborarh.

6.3.3 MNepen 3anpaBkoi AOMKHbI ObITb NPUHATLI MEPbLI, UCKMIOYAIOLLME CAMONPOU3BONBHOE ABUXEHUE
ATC.

6.3.4 MNpu 3anpaBke U3 NUTAIOLLEro pesepeyapa (BHE KPMOrEHHOWM 3anpaBOYHON CTaHLUMM) HeobxoauMo
ofecneuntb 3a3eMneHue NUTAIOLLEro pesepByapa.

6.3.5 MoacoeanHeHne u oTcoeaMHEeHUe 3anpaBovHOro YCTPOMCTBA K 3anpaBOYHON FOPOBUHE NPOBOAAT
npu atmocgepHomM aasneHun B BKT.

6.3.6 B npouecce 3anpaBku AaBfneHUE B NUTAIOWEM pesepByape B COOTBETCTBUU C 6.2.1 HE AOSMKHO
npeBbIWAaTh 3HaYeHne pabouero aasnenus B KBTC.

6.3.7 OsuxeHune ATC no OKOHYAHUIO 3anpaBku HEOGXOAMMO HAYMHATL TOMNBLKO NOCNE 0TCOeAUHEHUA 3a-
NPaBOYHOrO YCTPOMCTBA U YCTAHOBKM 3arSyLUKWU Ha FOPNOBUHY.

7 OnNopoXHEHME U OTOrPeB KPUOreHHOro TONNMMBHOIo 6aka

7.1 ltaTHOEe ONOPOXHEHUE KPUOTEHHOTO TONSMIMBHOTO 6aka

7.1.1 WTartHoe onopoxHeHue BKT nposoaAar nepea 3aesgom ATC B noMeLLeHne A0 NpoBeaeHna perna-
MEHTHbIX pabot n pemoHTa KBTC. LLitaTHOe onopoxxHeHue ¢ nocneayowmm otorpesom BKT Takke npoBogat
ANS yaaneHusa HaKOMUBLUMXCS B HEM NMPUMECEN, BOCCTAHOBIIEHUS BaKyyMa B U30NALMOHHOM NPOCTPAHCTBE,
PEMOHTAa M TEXHMYECKOro ocBuaeTenncreoBanusa KBTC.

7.1.2 Jonyckaetcs BoipabaTeiath octatok CMIM npu patoTe asuratens ATC Ha XONOCTOM Xoay.

7.1.3 OnopoxHeHue 3akaH4MBalOT Npu nonHom yaanenuu CIMI u3 6aka. KOHTponb Hag NOMHLIM OMO-
POXXHEHWEM NPOBOASAT Yepe3 TPYyGONpoBOA HUXKHETO CRIMBA UNU MO YPOBHEMEDPY (ecrnv TpyBOnNpoBOA HUXHETO
cnuea oTCyTCTBYeT). OnpeaeneHne AnuTensHOCTM NpoLecca U pacxoaa rasa Ha ororpeB BKT npou3soaar B
COOTBETCTBUM C NPUIIOXKEHNEM E.

7.2 ABapuitHoe ONOPOXHEHUEe KPUOreHHOro TOMNJIMBHOIO 6aka

7.2.1 ABapuiiHoe onopoxHeHue 6aka KETC npoBoAAT Npy HapYyLLUEHWW FEPMETUYHOCTU TENNOBOK U30-
nsaumm (Heynpaensemoe MnoBblLLUEHWE AaBneHus B 6ake) unu npu pasrepmerusauum cuctembl (yteuku CII,
Habnogaemble BM3yarnsHO), MPU 3aCOPEHUM KOMMYHUKALUUK, apMaTypbl U UcnapuTenei TBepAbIMU OTIOXe-
HUSMMU.

7.2.2 ina npoBeaeHuss aBapuiHoro onopoxxHeHns KBTC Heobxoaumo octaHoBUTL ATC, Bbi3BaThb pe-
3epBHYIO LUMCTepHY U nepenutb B Hee CMI. Ecnu uMcTepHy Bbi3BaTb HEBO3MOXHO, TO B OnvxalieM Mecte,
YAANEeHHOM OT >XUMbIX U MPOMBILLMEHHbIX 34aHWIA, C NOABETPEHHOW UK NEPNEHANKYNAPHON K BETPY CTOPOHBI
n3 KBTC Heobxoaumo cnuTb CIIT Ha rpyHT ¢ nocneayowmM ucnapeHuem B atmocepy. NMocne nonHoro uc-
napeHuns XMaKocTM HeoBXoAUMO 3aKpbITk 3anopHyto apMatypy KBTC u TpaHcnoptuposate ATC Ha Bykcupe.

7.2.3 MNpu aBapuiMHOM OMOPOXHEHUMN HA TPYHT CREAYET 3a CHET perynupoBaHusa CKOPOCTU ONOPOXKHEHUS
noaaepK1BaTh NroLLaab nAtHa CII Ha rpyHTe He Gonee 1,0 M2. CKOPOCTL ONOPOXHEHUS PETYNUPYIOT BEHTU-
nem cnuea unu aasneHuem B bKT.

8 Mepuoaunueckoe ycTtpaHeHue 3arpA3HEHUA KPUOreHHOW 60PTOBON TOMSTIMBHOM
cucTembl B npouecce akcnnyarauum (o6e3xupusaHue)

8.1 HanbonbLuasa 4yacTb BbICOKOKMNSALLMX NPUMECEI HaKanInBaeTca B Cneaylowmx yanax:

- ucnapurerns;

- HWXHAS 4aCTb KPUOreHHOro pesepyapa (panoH cnuea);

- apmarypa.

8.2 YganeHne HakonuBLUMXCA npuMecei U3 y3nos cuctembl KETC npoBoaAT nyTem NpoAayBKM CUCTEMBI
ropsiYMm BO34YXOM WK NPOMBIBKM €€ HEOPraHMYeCKUMN PacTBOPUTENAMM.
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8.3 MNepeueHb 0O60OpyaoBaHUS, NPUCMIOCODNEHWIT U MaTepUanoB, UCMONb3yeMbIX Npu Npombieke KBTC
pacTBOpUTENsAMM, a TaKke NOPAAOoK NnposeaeHus paboT npuBeaeHbl B NpunoxeHun XK.

9 NMpoBepka KPUOreHHOM GOPTOBOM TOMNSIMBHOW CUCTEMbI HA FePMETUYHOCTL

9.1 MeTtoabl UCNbITAHUIA KPUOTEHHLIX GOPTOBLIX TONSIUBHbLIX CUCTEM aBTOTPAHCMNOPTHBIX
cpeancTB, o6WMe NONoXeHUs

9.1.1 Lienbto ucnbiTaHuit AIBRSAETCA NPOBEPKa COOTBETCTBUA TEXHUYECKMX Nokasarenen usgenus tpebo-
BaHuAM TY U HacTosILLEero craHaapra.

9.1.2 UcnbITaHnA BKNIOYAIOT NPOBEPKY:

- NpOYHOCTM KpenneHus obopyaosanusa KBETC npu neperpyskax B COOTBETCTBUM C 9.2;

- OCHOBHBIX TeXHMYeCKkUx xapaktepuctuk KETC, npuBeAeHHbIX B TEXHUYECKOW AOKYMEHTALUU HA U3-
[ enne cornacHo 4.2;

- ycnosui pabotel KETC COBMECTHO C ABUratenem cornacHo 4.3; 4.4;

- pernameHTa Ha OCHOBHbIE TEXHONOrMYeckne onepauum cornacHo 4.5.

OGbeM 1 MeToabl UCTILITAaHUI apMaTypbl U OTAenbHbIX YeTponcTs KBTC onpeaenset ux u3roToBuTesb.

9.1.3 U3genue gonyckaioT K UCMbITAHUAIM NPU NMONHOM KOMMNIIEKTHOCTU 060pyA0BAHUSA, TEXHUYECKON J10-
KYMEHTauun Ha usaenue u npu OTCYTCTBMM 3aMEUYaHMWI NOCIe BHELLHEero OCMOoTpa U3aenus.

9.1.4 Mposepky Ha repMeTU4HOCTb anemeHToB KETC npoBoAsAT B COOTBETCTBUM C 9.3.

9.1.5 Mpun 0OHapPY>X€HUM TEYM KOHTPOMbLHOIO ra3a B MECTe COEAMHEHUA YCTPOMCTBA AONYCKAlOTCS No-
BTOPHbIN MOHTAaX ra3oBbIX COEAMHEHUN M NPOBEAEHUE NOBTOPHOIO UCMbITAHUS.

9.1.6 MNepen Hauyanom 3anonHeHnust KBTC CIIT npoBoaaT «Tennylo» ONpecCoBKY CUCTEMbl B COOTBET-
cteum ¢ 9.3 n nposepsaioT repmeTuyHocTs KBTC B LienoMm, BKIoYasa sanpaBoyHbIi y3en.

9.1.7 Ona noarotoBku KBETC k npuemy CIIN Heo6xoaMMO 3ameHuThb rasoyio armocdepy B BKT Ha pa-
Gouyto cpeay (NPUPOAHBINA ra3) METOAOM «MONOCKaHUsI» (TPEXKPaTHbIM NepuoauyYeckuM pasbaBneHueM ra3o-
0o6paszHbIM a30TOM) UM BAKYYMUPOBAHUEM BHYTPEHHErO cocyaa u apyrux anemeHtoB KETC B cooTBETCTBUM
C NporpaMmMoin-MeTOANKON 3aBOAA-U3rOTOBUTENS.

9.1.8 TexHnuveckoe obcnyxusanne KBETC BO Bpemsi UCNBITAHWUI NPOBOAAT B COOTBETCTBUM C TEXHUYE-
CKOIM JOKYMEHTaLuen Ha usgenue.

9.1.9 3agaHHbIe 1 PaKTUHECKME AaHHbIe, NONYYEHHBLIE NPU UCTIBITAHUAX, OTPAXAaIOT B NPOTOKONAax UC-
NbITAHUIA, YTBEPXKAEHHbIX B YCTAHOBNEHHOM Nopsiake.

9.2 NMpoBepka NPOYHOCTU KpenneHua o6opyaoBaHua

MpoBepky Npo4HOCTU KpenneHus obopyaosaina KBTC npoBoaAT crneayiowmum MeTogoMm:

- pacyeTHbIM;

- CTaTUYECKUX UCTIbITAHWI, UMUTUPYIOLLMX COOTBETCTBYIOLLME NEPErPY3KU, C MPUIMOKEHUEM UX K LIEHTPY
macc BKT;

- AMHaMu4Yeckux ucnoitanuii ATC (Ha ygap).

9.3 MpoBepka Ha repMEeTUYHOCTb 3NIEMEHTOB KPUOTeHHOW 60PTOBOI TOMNJIMBHOW CUCTEMbI

MpoBepky Ha repMeTUYHOCTL aneMeHToB KBTC gornyckaeTcs npoBoAUTb:

- nytem 3anonHeHust KBTC rasom ¢ TeMnepatypon OKpy>xatoLlein cpeabl npu paboyem AasneHun ¢ no-
cneaywolwmM 0BMbINMBaHUEM Pa3beMHbIX COEAMHEHWI UNKU NO NageHulo AaBneHus B CUCTEME («Tennas»
0onpeccoBka);

- nytem 3anonHeHus KBTC »wmakum asotom unu CMI npu pabovem aaBneHnu, ¢ BU3yanbHbIM KOHTPO-
nem pa3beMHbIX COEAMHEHNI 1 CBAPHbIX LLUBOB («XONOAHasA» ONPEeCCOBKa).

9.4 MpoBepka KayecTBa TENSIOM3ONALUN U BpEMEHN 6e3apPeHaXHoro XxpaHeHus

9.4.1 Llenbio UCTbITAHWI ABNSETCA NOATBEPXKAEHUE UCTIAPEHUA U ANUTENBHOCTU Be3apeHaXkHoro xpa-
HEHUSA, NPUBEAEHHbIX B TEXHUYECKOW AOKYMEHTALMN Ha U3aenue.

9.4.2 Bce KnanaHbl U BEHTUIM Nepes UCMbITAHUAMW 3aKPbIBAKOT U MPOBEPAIOT Ha rePMETUYHOCTD.

9.4.3 KauecTBO TENNOMU30nsu4Mm ONpeaensoT NoTepsasmMmn OT UCNAPEHUS XKUAKOTO a30Ta, KOTOpble A OMKHbI
ObiTb He bonee 0,18 kr/v.

9.4.4 InutenbHOCTb 6e3apeHaxHoro xpaHeHus Cl1IT onpeaenstioT no CKOPOCTH NOBbILUEHUSA AABMNEHUA B
BKT npu 3aKkpbITbiX BEHTUNAX M KnanaHax. MoBbILLEHWE AaBNEHUsA onpeaensior no maHomeTpy KBTC.

6
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9.4.5 Ecnu BpemMa 6e3apeHaxHoro xpaHeHusi cocrasnsaet 6onee 72 4, TO AONyCKaeTcs ONpeaensiTb
ANUTENbHOCTb 6E3APEHAXKHOTO XPAHEHUSI pACHETHBLIM NYTEM, UCMONb3YS SKCNEPUMEHTANBLHO ONPEAENEHHbIE
3Ha4YeHUA TennonpuTokoB K BKT.

9.5 CocTaB ¥ NOPAOOK COrNacoBaHUA IKCNNyaTaLlMOHHOW JOKYMEHTALUUN HA KPUOTEHHYIO
6OPTOBYO TONMJIMBHYIO CUCTEMY

9.5.1 OkennyaTtaunonHas aokyMmeHTaums Ha KBTC Bkntodaer B cebs cneayioLuee:

- WHCTPYKUMIO NO 3KCMyaTauuu;

- nacnopt Ha BKT yctaHoBneHHOW hOpMblI;

- nacnopt-cpopmynsap Ha KBTC cornacHo FOCT 2.601.

9.5.2 Paspeluenne Ha BBoA B akcnnyarauuio KBTC BbigaeTcs NULOM, Ha3Ha4Y€HHbIM NPMKa3oM No op-
raHusauuu, akcnnyartupytowen KBTC, ans ocyLLecTeneHuss npoM3BOACTBEHHOIO KOHTPONsS COOnoaeHus Tpe-
6GoBaHNUI NPOMBILLMEHHON 6e30NacHOCTU NpU 3KChnyaTauuu cocyaos, paboTatowmx noa AaBrieHUeM, Ha oc-
HOBaHMU AOKYMEHTaLUW N3roTOBUTENSA NOCHEe TEXHUYECKOrO OCBUAETENLCTBOBAHMS 1 NMPOBEPKM OpraHm3aLumu
o6Ccny>XuBaHus.

9.5.3 PaspelueHune Ha Beoa KETC B akcnnyataumio 3anuceiBatoT B nacnopre-copmynspe Ha KBTC.

9.5.4 Ha kaxayo KBTC nocne Bbigaun paspeLleHns Ha ero 3KCnyataumio A0MmkHbl ObiTb HAHECEHBI
Kpackoil Ha BUAHOM MECTE UMK Ha crneumnansbHol Tabnuyke dpopmaTom He meHee 200 Mm Ha 150 mm:

- PErncTpaLuoHHbI HOMED NPEANPUATUS;

- paboyee n npobHOe gaBneHue;

- 4MCHO, MECSIL, U o4 NOCIEeYIOLMX OCMOTPOB W UCTbITAHWIA.

9.6 KoHTponb BO3aywiHoOM cpeabl

9.6.1 KoHTponb Bo3ayLUHOM cpeabl BOKpyr KETC ¢ nomoLLbio rasoaHanMsaropa unv curHanu3aropa npo-
BOAAT nNpu pabounx TemnepaTtypax 6e3 cneuuanbHOro NoBbILLEHUS AABNEHUS] B CUCTEME.

9.6.2 KOHTpOsb BO3AYLUHOW Cpeabl NPOBOAST Npu exeaHeBHoM ocMoTpe KBTC:

- ANA NPOBEpKU yana 3anpaBku Ha repMeTUYHOCTb Npu 3anpaske KBTC CIMT;

- Npu NOA03peHUaX Ha HapyLueHue repmeTudHocTu KBTC.

9.6.3 B KayecTBe CUrHanM3aTopoB AONYCKAETCA UCNONbL30BaTh NpubOopbl (TedyeuckaTenu) ¢ gonyckae-
MOV abCOMIOTHOWM NOrpPeLUHOCTLIO He HMKe £ 5 % HMXKHEro KOHUEHTPaLUUOHHOIO npeaena pacnpocTpaHeHus
nnameHu, To €CTb NOrpeLUHOCTb He AOSMKHA npeBbiwaTh 0,25 %.

9.6.4 NMeped NpOBEPKON Ha repPMETUYHOCTL cneayet ybeamTbCa, 4To OTCYTCTBYET (hOHOBAA KOHUEHTpa-
UMa MeTaHa B aTMOCepHOM BO3ayXe.
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MpunoxeHue A
(o6sa3aTenbHoe)

Tennodusnvyeckme CBOMCTBA MeTaHa

A1 Tennodusndeckme cBONCTBa NPUPOAHOrO rasa COOTBETCTBYIOT CBOMCTBAM XWAKOMO METaHa, yKkasaHHbIM B Ta-
6nuue A.1 u pucyHkax A1, A2, A3.

Tabnuya A.1— Tennoduandeckne cBoNCTBa XKUAKOrO MeTaHa NpPW HOPMasnbHOM aTMOCEepPHOM AaBneHnum

HaumeHoBaHWe nokasatens 3HaueHuWe nokasarens
PaBHoBecHasi Temnepatypa Tg MK
Tennota ucnapeHus r 512,4 k[Dx/(kr-K)
MnoTHOCTBL XuakocTu p' 424 5 yrim3
MnoTHoCTb HacklLLeHHoro napa p* 1,8 kr/m3
TennoeMKoCTb XUAKOCTU Cg 3,46 kx/(kr-K)
TennoemkocTk rasa cp 2,2 kDx/(kr-K)

[HasneHue HacklWweHHbIX napos, MMa
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PucyHok A.1 — PaBHoBecHble TemnepaTypa U AaBneHue XuLKoro MeTaHa



MnoTHOCTb XuUaKocTH p', Kr/M3

450

430

410
390

370

350

330

N\

310
290

N\

270

AN

250

100

MnoTtHocTL Napa p", Kr/M3

70

120

140

160

180

200

Temnepartypa, K

PucyHok A.2 — lMNNoTHOCTb XWAKOrO MeTaHa
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MpunoxexHune b
(o6sA3aTenbHoe)

TexHoMorn4yeckas cxema Kpl/lOFGHHOVI TOM/IMBHON CUCTEMBI

B.1 YnpouwieHHasa nHeBMmorngpasnmyeckaa cxema KBTC nokasaHa Ha pucyHke B.1.

1— BHyTpeHHWii cocys BKT; 2— HapyxHblii koxyx BKT; 3 — ncnaputenb camoHaznyBa; 4 — npofyKUMOHHbIV ncnaputenb-rasudguka-

TOp; 5— nepeknoyaTesb XUAKOCTHOM ¥ NapoBoii dhasbl; 6 — MarmcTpasibHbIi BEHTWMb; 7— CKOPOCTHOI KnanaH; 8 — perynsitop gaene-

Hus B BKT; 9 — BeHTUNb ncnaputens camoHagdysa; 10 — BeHTWIb aBapuitHOrO cnvBa XWAKoCcTW U3 6aka; 11 — ApeHakHbIi BEHTUb;

12— npepoxpaHutenbHblii knanaH; 13 14— o6paTHble knanaHbl; 15— maHomeTp; 16 — ykasaTesib ypoBHSi; A — 3anpaBoyHas INHUS;
B — ApeHaxHas nuHus; B, T — BXOA W BbIXO4 TENIOHOCUTENS M3 MPOAYKLUMOHHOIO UcnapuTens-rasucukaTopa;

A — MecTa BO3MOXHOWN KpucTasiim3aummn BbICOKOKMMAWMX npumeceli B CIMNT

PucyHok B.1 — YnpouieHHaa nHeBMmorugpasnuyeckas cxema KBTC

10
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Mpunoxexue B
(obsizaTtenbHoe)

PacyeT CKOPOCTH UCNAPeHUs1 CXIKEHHOrO NPUPOAHOIO ra3a NpPyu XpaHeHnu
C OTKPbITbIM APEHAXHbLIM BEHTUIIEM

B.1 lNpu xpaHeHun CII" B BKT ¢ OTKpLITHIM ApPEHAXHBIM BEHTUMNEM M MPU MNOCTOAHHOM aTrMOC(EPHOM JaBreHnn
CKOpPOCTb UCMapeHns XuakocTu G, Kr/c, BbIMUCAALOT No popMyre

=2 (B.1)
rAe Q — TennonpuToK K BHYTPEeHHEMY cocyay, BT;
r— Tennota ucnapexua CIT, x/kr.

Ecnu aTMoccepHOe jaBneHne MEHAETCA, TO CKOPOCTb UCNApEHNA XAKOCTU G, Kr/c, BBIMUCTISIIOT No hopMyrie

_Q_MsesTs

G
r r2 p"

Py (B.2)
rae Mg — macca XuaKocTu B cocyfe, Kr;

Cg — TeNnnoemKoCTb XNAKOCTH, [DK/Kr,

Ts — paBHOBecHas Temnepatypa, K;

p"— NAOTHOCTb NAPOB XUAKOCTH, Kr/m3;

P; — TeMnepaTypHble U3MEHEHUsi aTMochepHOro Aasnenus, Ma/c (Npu NOBLILLEHUM AaBMEHNA faHHas BENUYMHA
UMeEET NONOXNTESNBHOE 3HAYeHNe, MPU CHKEHUU AaBNeHUs — OTPULATESNBHOE).

1
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MpunoxeHue I
(oBsa3atenbHoe)

PacueT noBbiweHUs gaBreHus B cocyae npu 6e3apeHaXHOM XPaHEHUU CKVMKEHHOIO
NPUPOAHOro rasa U A4ONyCTUMas CTeneHb 3anosfIHeHUS KPUOreHHOro TONSIMBHOIo 6aka

"1 Bpems noBbllLeHNs AaBMNeHUA OT HayanbHOro 40 KOHEYHOro 3HaveHus (4nuTenbHoCTb Be3peHaxHoro xpaHe-
HUS) £, Y, BElMUCNAIT No dopmyne

¥ MoCot My, C To—T
=08 { sts wow(Ts SO), (1)
3600Q

rie 1 — CTeNeHb 3anofHeHNs cocyaa XUAKOCTLIO;

Mg — Macca XUAKOCTU B COCyAe, K,
Cg — TeNNOeMKOCTb XUAKOCTH, [/Kr-K;

M,y — Macca cTeHoK cocyaa, Kr;

Cyy — TENIOEMKOCTb MaTepuana cTeHku cocyaa, hr/kr-K;
T — KoHeYHan paBHOBecHas TemnepaTtypa xuakoctu, K

Tgg — HadanbHaa paBHOBeCHas TemnepaTypa xugkocTy, K;
Q — TennoBoii NOTOK K cocyay, BT.

lpumep — Pacyem epemeHu, 3a komopoe daeneHue e BKT, 3anonHenHom CII, noebicumcs do npedesib-
HO20 3HaveHusi, ecnu o6bem 6aka 300 n (0,3 m3), Macca eHympeHHez20 cocyda 160 k2, Mamepuan — cmalnb
12X18H9T, cmeneHb 3anonHeHus 0,85, mennonpumok k 6aky 6 Bm, HavanbHoe daeneHue e 6ake 0,1 M/1a, pabo-
qyee AaeneHue 1 MlMa, mennoemkocmes cmanu 12X18HIT paera 300 Ow/ke K.

Mo pucyHky A.1 onpedensieM memnepamypbi pagHogecHOl xudkocmu npu daeneHusix 0,1 MIMa u 1,0 MMa:
Tgo = 111K,
Tg =148 K.
OnpedenisieM nomHocmb XUOKocmu npu Ha4yaslHOM GaesieHuu (CM. pUcyHoK A.2)
p' =424 ka/m®
u maccy xudkocmu e cocyde npu rosIHOM 3arnonHeHuu

Mg=p' - V=424-0,3=127 k.
Bpems noebiwenusi memnepamypbl om Tgy 60 Tg eniuucnsem nno ¢popmyne (1)

. . + . . -
t=08 (0,85 127 - 3460 + 160 - 300) - (148 111)= 578 4 = 24 cym.
3600 6

Takum obpasom, epemsi 6e20peHaXHO20 XpaHeHUs1 NMoJsIHo20 6aka cocmaeum OKOJI0 24 cym, npu 3moMm
daeneHue e 6ake nosebicumcs do 1 Mla (10 6ap).

Onpedensiem epems, 3a Komopoe daesieHue e mom xe 6ake nodHumemcsi ¢ 0,3 Ma do 1 Mla, ecnu macca
2a3a paeHa 42 k2 (cmeneHb 3anonHeHus paeHa 0,3):

(42 - 3460 + 160 - 300)-(148 - 126)
3600 - 6

t=08 = 197 4= 8,2 cym.

U3 eblwenpueedeHHo20 criedyem, Ymo yMeHbUWeHue Macchl Xudkocmu e cocyde U noewiuieHue Ha4yaslb-
Ho20 OaesieHus (U, cOOmMeemcmaeeHHO, Ha4a/lbHoU memriepamypbl) NpUeodsim K COKpauwjeHuIo dnumensHocmu
6e30peHaxHO20 XpaHeHUs.

12
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2 MakcumansHo gonyctumyto npu sanpaske CII™ cTeneHb 3anonHeHns BKT .. BEIMMCNSIOT No dhopmyne

y = Pm, (r2)

max !
Po

FA€ ', — NNOTHOCTb XMAKOCTU NPU MAKCUMArbHOM 3HAaYeHUN AaBreHus, kr/mS;
P — MMOTHOCTb XUAKOCTH MpU AaBREHUU 3anpaskm, Kr/m>.

Tpumep — Pacyem makcumansHol cmeneHu 3anonHeHus BKT npu 3anpaeke CII™ e cnyyae, ecnu Oaesne-
Hue 3anpaeku paeHo 0,1 MlMa, a paboyee dasneHue cocyda pasHo 1,0 MlTa.

Mo pucyHky A.1 onpedesisieM 3Ha4eHUe memnepamyp, paeHoeecHbIx OaesieHuto 3anpaexu (0,1 MlMa) u pa-
6oyemy daeneruio (1,0 MlMa). imeem Tg =111 Ku Tg =148 K. ITo pucyHky A.2 onpedenseM nNaomHocmu xudkocmu
npu 111 K u 148 K, coomeemcmeeHHo p'y = 420 ka/m3 u P'm =360 Ka/M3. 3HaYeHUe MaKcuMarbHO donycmumoii
cmeneHu 3anosnHeHust BKT npu 3anpaeke ebiducnsiem rno ¢popmyne (I.2)

_ 360
\V -_——

= 0,85.
max 420

13
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Mpunoxexue
(o6sa3arenbHoe)

PacyeT npouecca 3anpaBKu KPUOreHHON GOPTOBOW TONJIMBHOW CUCTEMBbI

1.1 Mpu pacyeTe onpegensioT crepytoLlee:

- BpeMs 3anornHeHus BKT go 3agaHHoOro konu4ecTea XuakocTu;

- MOTEepU XUAKOCTM NP 3anpaske.

3anpasKy NPoBOAAT NpU CrEAYIOWUX YCIOBUAX: AaBnNeHNe B 3anpaBovyHOM pe3epByape MofAepXuBatoT NocTosH-
HbiM, CIMI™ noctynaet B BKT B ogHOa3HOM COCTOSHUM (KMAKOCTb HeforpeTa 40 paBHOBECHOIO COCTOSIHUSA), ANUTeNb-
HOCTb 3anpaBku1, NO BO3MOXHOCTH, MUHUMarIbHa («BbicTpasy» 3anpaeka).

3anpaBka cocyfia KPMOreHHOW XNKOCTBIO BKNIOYaET B ce6a AABa npouecca: oxnaxaeHue CTEHOK cocyia M 3anosnHe-
HUE ero XWAaKocTbHo. |_|plr1 «6bICTp0ﬁ» 3anpaBKe «Tennoro» cocyga 3anonHeHne MoXeT 3aKOHYUTLCA paHbLle, YeM CTEHKN
NOSHOCTLIO oxNafAATca. [1o3aToMy nocne OKOHYaHUA 3anpaBKu AABNEHME B COCYAE pacTeT, YTo gonycTumo ans BKT.

PacueT npouecca 3anpaBku NpOBOAST, Kak NPaBUNO, C NOMOLLLIO creluManbHbIX NPOrpaMMHbIX CPefcTB, HO ANA
NpUBNXEHHON OLEHKU OCHOBHbIX NapameTpoB 3anpasku KBETC gonyckaeTcsi UCMONb30BaTh YNPOLWEHHbIe anropUTMbl.

1.2 Mpu pacyeTtax 3Ha4eHue KoapdpuLmeHTa TpeHUA A npuHumatoT paBHbiM 0,02—0,03, 3HaveHus koaddpuumeHTa
MCNoNb30BaHUA pecypca Xornoaa XUAKocT kK — paeHbiM 0,8—1,0, npu aToM Yem GorbLue ANUTENBHOCTD Npolecca 3a-
npaBKu, TeM BhiLLE 3Ha4YeHne koacpduuymneHTa k.

1.3 CpegHioto TeMnepaTypy CTeHKU BHYTPEHHero cocyaa 6, K, suiumcnator no gpopmyne

%t Ts

8, = 5 a1

rae 6, — HauanbHas TemnepaTypa CTeHKA BHyTpeHHero cocyaa, K;
Ts — paBHOBecHas TeMmnepaTypa Npu Aasnexnn P, K.

14
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MpunoxeHue E
(obs3aTenbHoe)

OnpeperneHune 4rMTeNIbLHOCTU NPOLECCA M pacxoaa rasa Ha OTOrpes
BHYTPEHHEro cocyaa KpMoreHHoro 6aka

E.1 nuTenbHoCTb oTorpeBa tg, ¢, BHYyTpeHHero cocyfia BKT npu nocTostHHOM 3Ha4YeHWn pacxofa rpetoLLero rasa
BbIYMCNAOT No opmyne

- -Mycy In(To—eoo ) (E.1)
¢ aF T,- 6
Ge,_ |1 - exp(- W) o0
P GcP

roe M, — Macca CTeHKU BHYTPEHHEro cocyaa, Kr,
w
Cyy — TENNoeMKoCTb Marepuana cTeHku cocyaa, [k/krK;
Ty — TeMnepatypa rasa, noctynatoLiero Ha otorpes, K;
8o, 8pg — HavanbHasa 1 KOHeYHas TemnepaTypbl CTEHKWU Npu oTorpese, K;
G — pacxog rasa, Kr/c;
Cp — n3obapHasn TennoeMKocTs rasa, [/krK;

o — KO3PPULNEHT TEMO0TAAYN OT CTEHKM K rasy, BT/M2-K, 3HaueHMs KOTOPOro MpW €CTECTBEHHON KOHBEKLWM
npeacTaeneHbl Ha pucyHke E. 1;

F\yy — NOBEPXHOCTb BHYTPEHHErO cocyaa, M2,

KoaddmumeHT Tennootaauu, Br/m2
50,00

45,00
40,00 /
35,00

30,00 /

25,00
20,00 // -
15,00

-
10,00
5,00
0’OOO 0,1 0,2 0,3 0,4 0.5 0,6 0,7

Oasnenue B cocyne, Mla

PucyHok E.1 — 3Ha4yeHus koadduLmeHTa TennooTaaqm Npum eCTeCTBEHHOW KOHBEKLUN ANA MeTaHa
OO6Lwnin pacxoa rpetowero rasa Ha oTorpes cocyaia Mg, Kr, BLIMMCAAIT no dhopmyne

Mg=Glg. (E.2)

lMpumep — Pacyem dnumenbHOCMU omogzpesa U pacxoda npupodHozo 2asa Ha omozpee BKT o6bLemom
290 OM3, ecnu mMacca eHympeHHezo cocyda 95 K2, noeepxHocmMb eHympeHHe2o cocyda 2,9 M2, Mamepuan co-
cyda — cmans 12X18H9T mennoemkocmsio 300 D/ke-K, HavanbHas memnepamypa cocyda 120 K, memnepamy-
pa 2a3a dns omoepeea 320 K, pacxod 2a3a Ha omozpes 0,003 ke/c, daeneHue 2a3a e cocyde e npoyecce omoape-
ea noddepxxueaemcsi Ha ypoeHe 0,1 MIMa.

15
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Mo pucyrky E.1 onpedensieM 3HaveHue KoagguuueHma mennoomdayu o = 13,6 Bmm? K.

lTo ¢popmyne (E.1) ebiyucnsem
-95-300 [ 320-280
13,6 -2,9 320-120
0,003 - 2200

[G =
0,003-2200-{1— exp(—

)= 6800 c.

Konuyecmeo 2aza Ha omozpee ebiyucsieM no ¢popmyne (E.2)

Mg = 0,003 - 6800 = 20,4 ka.

Takum o6pa3oM, KpUO2eHHbI monaueHbIl 6aK 803MOXHO omozpems NMPUMEPHO 3a 2 4. Konuyecmeo Me-
maHa Ha omozpee cocmaeum 20,4 k2 unu okoJio 5 6annoHoe o6Lemom 40 Im3 kaxdbili ¢ daeneHuem 15 MIa.
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MpunoxeHue X
(o6sa3aTenbHoe)

MepevyeHb 060pyAOBaHUA, NPUCNIOCOONEHUI U MaTepPUarnos,
NPUMeHsieMbIX NPU NPOMbIBKE KPUOreHHOW 60pTOBOM
TONSIMBHOM CUCTEMbI PACTBOPUTENAAMU, U NOPSAAOK NPpoBeAeHUA padoT

XK1 Onsa npoBegeHus npomeikn KBETC Heobxoaumbl:

- MPOMBILLEHHbLIA TEMNOBEHTUNATOP MOLLHOCTLIO OT 1,5 1o 2 KBT Ana nogayun Bo3gyxa ¢ Temnepatypow go 300 °C
(573,15 K) B obesxupuaemyto cuctemy,;

- NepexofHUK AN COeAUHEHNUA TeNMoBeHTUNATopa ¢ 06e3xuprBacMon CUCTEMOW,

- €MKOCTW 151 CrnBa rpsisHOro pacTBOpUTENS,

- UNCTBIN pacTBOpPUTENL Ha OCHOBE hTOpAMXITOpaTaHa ¢ MaccoBoil Aonew hTopauxnopataHa He MeHee 99,5 % u
MaccoBoW fonel obeaxupuatowein npucaaku B npegenax ot 0,15 % fo 0,25 % BKNOHMUTENBHO € XapakTepucTuKamun B
cooTBeTcTBUM C Tabnuueit XK.1, unu metuneH xnopuctolii no FOCT 9968, unu Hedpac — C 50/170 no FOCT 8505;

- BOPOHKM A1 3aN1BKN pacTBOpUTENS;

- BaHHa NS NpOMbIBKM apMaTypbl;

- epLLUKK.

Tabnuya K.1 — CBoiicTBa pacTBOpuUTEnen

HaumeHoBaHuWe pacTeopuTenen
CBpolicTBa pacTBopuTenei
PactBopuTenb Ha ocHoBe dpTopAuxnopaTaHa MeTuneH xnopucTbIi
Xnumuyeckasn hopmyna CH;CFCl, CH,Cl,
[MnoTHocTb xuakocTu npu 20 °C (293,15 K), 125 1336
kr/gm3 ' '
Temnepatypa KUneHwa npu gasneHun
0,1 MMa, °C (K) 31,8 (304,95) 40,0 (313,15)
[oprovecTb TpyaHoroptodas XuaKocTb TpyaHoroproHas XuAKocTb
TeMnepaTypa BoCNIaMeHEHNs Ha Bo3gyxe — —
KoHLieHTpaLoHHbIe Npeaentl pacnpocTpa- 56—134 16.2—19 1
HeHusi nnaMeHn B Bo3gyxe, % ! ! ! !
MpeaenbHO AonycTUMan KOHLUEHTpauus B 1000 50
Bo3gyxe paboueit 3oHb (MAK), Mrv3
Knacc onacHocTu 4 4

X.2 NMopaaok npoBeaeHun o6e3xupuBaHus

XK.2.1 MNpombiBky KETC oT 3arpsiaHeHuit Heo6xoa4UMO NPOBOAUTL NOCNE OTOrpeBa CUCTEMBI A0 MONOXUTENbHBLIX
TemnepaTyp rops4Mm BO3AyXOM UK a30TOM. Y3ribl CUCTEMBI, KOTOPBIE NPEANONOXUTENBHO MOMNK 3abUTLCA 3arpA3HEHN-
AMU (UCnapuTenb, apMaTypa), CreAyeT OTCOeAMHSATL OT CUCTEMBI U NPOMBIBATL NO OTAENBHOCTU. [TPOMBIBKY BHYTPEHHERO
cocyfa cneayeT ocyllecTBnaTb B cbope. Temneparypa oKkpyxatowei cpeabl Npyu NpoMbIBKE pacTBOPUTENAMU JOMMKHA
HaxoAWUTbCA B Npeaenax ot 12 °C go 20 °C (o1 285,15 po 293,15 K).

X.2.2 NpomMbiBKa ucnapurenei

[na npombiBKM McnapuTenei HeobxoguMo:

- 3aKpenuTb McnapuTenb B BEPTUKANbHOM MONMOXEHWN Tak, 4Tobbl TOpLeBble WTYLiepbl TPy6onpoBoga Haxoaunucb
cBepXxy,

- Yepes BOPOHKY 3anuTb B TpybonpoBoj mcnaputensa pacTBopuTens, 3arnofHue ero Ha 3/4 obbema; oTBepCTUA B
WITYUepax 3aKkpbiTb PTOPONIAcTOBEIMU UK JepeBAHHLEIMU NpoBKkamu;

- NoKa4uBasi UcnapuTernb U3 CTOPOHbI B CTOPOHY, Heobxoanmo Ao6UTbCS, YTOGLI BCS BHYTPEHHSSI NOBEPXHOCTb
TpybonpoBoaa oMbiBanach pacTBOpUTENneM; NPOMBIBKY NPOBOAUTL B TedeHne 15—20 MUH, 3aTeM pacTBOPUTENb U3 UC-
napuTens CNUTb B repMETUYHO 3aKpbIBAIOLLYIOCS €MKOCTb;

- €CNK Npu cnuee BU3yaribHO 06HAPYXUTCS, YTO B pacTBOPUTENE MHOMO 3arpA3HEHMW (XKMPOBLIX 3arpA3HEHMWA), To
NPOMBIBKY CNEAyeT NOBTOPUTH;
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- ecnu NpoMbIBKa NPoBoAUNacs pacTBOPUTENAMW Ha OCHOBE PTOPAUXMOP3TaHa UNu METUNEHOM XMOPUCTBIM MO
FOCT 9968, To Ans yAaneHUsi 0OCTaTKOB pacTBOPUTENs NPOAYBKY UCMapUTENS JoNycKaeTcs NpoBOANTL MOpsYUM BO3AYXOM
[TemnepaTypa oT 40 °C go 50 °C (ot 313,15 go 323,15 K)]. MNpu npoMbIBKE HedpacoM yaaneHne ero ocTaTkoB criegyeT
npoBoAUTL ropsunMM a3oToM. Bpems npogysku oT 7 4o 10 MUH.

X.2.3 NpomMbIBKa apMaTypbl

[ns npoMbIBKM apMaTypbl Heobxogumo:

- YCTaHOBUTb apMaTypy B BaHHY, BbicoTa 6opToB KOTOpOi obecrnednsana Obl 3annBKy pacTBOPUTENS [0 YPOBHS,
MOMHOCTBIO 3aKpbIBAKOLLEro MPOTOYHYIO YacTb apMaTypbl (MaTtepuan BaHHbl — MeTannyeckne crnasbl, NONNaTUNEeH);

- 3anuTb B BaHHY pacTBOPUTENb 0 YPOBHSA, 3aKpbiBaIOLLEro NPOTOYHYHO YacTb apMaTyphi;

- NMPOBECTU NPOMBIBKY apMaTypbl METOAOM MOrpyXeHUsa B TedeHne oT 15 Ao 20 MWH, nepuoandeckn oTKpbiBas u
3aKpbiBas apmaTypy, a Talke NpoTupas NPOTOYHYIO YaCTb EPLUNKOM;

- MO OKOHYaHUW NPOMBIBKW M3BMeYL apMaTypy U3 pacTBOPUTENS U MPOAYThL e ropsavuM BO3fyXoM [Temneparypa oT
50 °C po 100 °C (ot 323,15 go 373,15 K)]. Ecnu npomMeiBKa nposogunace Hedpacom, To NPOAYBKY crefyeT nNpoBoAUTh
a30TOM.

XK.2.4 MpombiBKa BHyTpeHHero cocyaa BKT

BHyTpeHHUii cocyn BKT umeeT crnuB B HUXHEN TOYUKe AHULLA.

Ons npombiBkKM BKT Heobxoaumo:

- 3anuTb B cOCyA Yepes LTyLep 3anpaski oT 8 Ao 10 oM pacTBOpUTENS;

- BblepxaTb pacTBopuUTens B cocyae B TedeHne 30 MUH, CNUTbL pacTBOPUTENb B repMETUYHO 3aKpbiBaloLLyoca
€MKOCTb;

- €CINu1 B CIMBa&MOM PacTBOPUTENE BU3yanbHO OBHapYXeHO 3HaUUTeNbHOE KOMMYECTBO 3arpsA3HEHWIA, TO NMPOMBbIB-
Ky criefyeT NOBTOPUT;

- nocne crnvBa pacTBOPUTENs NPoLyThb cocyl ropsAvnMm BosgyxoM [Temnepatypa ot 40 °C go 50 °C (ot 313,15 go
323,15 K)] unu asotom B TedeHune 30 MUH.

BHyTpeHHuit cocyn BEKT nmeert natpy6ok crvsa, pacnofioXeHHbIN He B HXHEW ToUKe JHULYa.

Onsa npombiBkn BKT Heobxoaumo:

- 3anuTb BO BHYTPeHHWIA cocyn BKT Yepes LWTYLiep 3anpasku pacTBopuTenb B kKonndecTse B 3—4 pasa 6onbLuem,
YeM 06beM HECNMBAEMOro ocTaTKa,

- BblAepXaTb pacTBopUTesb B cocyae B TedeHne 30 MUH, CnTb MPA3HbLIA pacTBOPUTENbL B rEpMETUYHO 3aKpbiBalo-
LL{YHOCS €MKOCTb;

- 3anuTb B COCYA HOBYIO MOPLIMIO YMCTOro pacTBopuTens (Mo o6beMy paBHyto NepBoHaYanbHoi nopuuu), pasbasus
0CTaTOK IPA3HOIo pacTBOpUTENSA B COCYAE, U CNUTL NOMYYeHHY0 CMeCh B FepMETUYHO 3aKpbIBaEMYIO EMKOCT;,

- MPOAYTb COCY/ ropsAYMM BO3[YXOM UMW @30TOM A0 MOMHOro UCNapeHWUs ocTaTka pacTBopUTens (OoTCyTcTBUE 3a-
naxa pacTBOpUTENS B BLIXOASALLEM rase);

- €Cn1 ANs NPOoMbIBKU B Ka4ecTBe pacTBOPUTENs UCNonb3oBanu Hedpac, To NPOAYBKY CriefyeT NpoBOAUTL TONBKO
a30TOM.
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YK 629:006.354 MKC 43.060.40

KnioueBble CroBa: TpaHCMOPTHbLIE CPEACTBa, KpuoreHHas 6opToBas TONSIMBHAA CUCTEMA, MOTOPHOE TOMNUBO,
CXKMKEHHbIV NPUPOAHbIN ra3, KpuoreHHoe obopyaoBaHue
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