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MpeaucnoBue

1 NOAIOTOBNEH O6uecTBOM € OrpaHUYEHHOW OTBETCTBEHHOCTLIO «Hay4yHO-uccneaoBaTensCkuin UH-
CTUTYT MPUPOAHBIX ra30B U raszoBbix TexHonoruin — rasnpom BHUNTA3» (OO0 «lasnpom BHUUTA3») Ha
OCHOBE COBCTBEHHOrO NepeBoaa Ha PYCCKUM A3bIK aHrMOA3LIYHON BEPCUUN MEXIYHAPOAHOro CTaHAapTa, yka-
32HHOrO B NYHKTE 4

2 BHECEH TexHu4yeckum KOMUTETOM NO cTaHgaptusaummn TK 52 «MpupoaHbIi U CKUKEHHbIE rasbly

3 YTBEPX/EH VI BBEJEH B JENCTBWE Mpukasom denepanbHOro areHTcTa no TEXHUYECKOMY pe-
rynuposanuto u merponorum ot 30 mapra 2017 r. Ne 219-ct

4 Hacrosawmn ctaHaapT SBnseTca MOANMULMPOBaAHHbLIM MO OTHOLLIEHMIO K MEXAYHAPOAHOMY CTaHAApTy
NCO 16903:2015 «HedTaHas u razoBasi N(POMbILLNEHHOCTL. Xapakrepuctuku CII, npoekTuposaHue u BbIoop
matepuanoy (ISO 16903:2015 «Petroleum and natural gas industries — Characteristics of LNG, influencing
the design, and material selection», MOD). MNpu 3TOM A0NOAHUTENbHLIE NPUMEYAHUSA, CCbINIKU, BKIIOYEHHbIE
B TEKCT CTaHAapTa Ang yyeta 0COOEHHOCTEl POCCMIMCKON HAUMOHANbLHON CTaHAapTU3auumM, BblaeneHbl Kyp-
CMBOM.

HaumMeHoBaHWe HacCTOALEro CTaHAApTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSI YKa3aHHOTO MeXay-
HapoaAHOro craHaapTa ans npuBeaeHus B coorsetcrene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBeAeHUst 0 COOTBETCTBUM CCbISTOYHBIX HALMOHASMBHbLIX CTAHAAPTOB CTaHAapTaM, UCMONb30BaHHbIM B
Ka4yeCTBE CCbINIOYHbIX B MPUMEHEHHOM MEXAYHAPOAHOM CTaHAapTe, NPUMBEAEHbI B JONOINIHUTENLHOM MPUNO-
XeHun JA

5 BBEJEH BINEPBbIE

[Mpaesuna npuMeHeHus Hacmosweao cmaHoapma ycmaHoeneHbl 8 cmamee 26 ®edepanbHo20 3aKoHa
om 29 uoHsa 2015 2. Ne 162-03 «O cmaHd0apmu3sayuu e Pocculickoli ¢hedepayuur». NHpopmayust 06 us-
MEHEeHUSAX K HacmosiweMy cmaHoapmy nybnukyemcs e exe2o0HoM (No cocmosaHulo Ha 1 sHeaps mekyuie20
200a) uHopmayUOHHOM yKazamerse «HayuoHanbHbie cmaHdapmbly, a oghuyuanbHbill mekem UMeHeHul
U ornpasoKk — 8 EXeMEeCAYHOM UHGOPMAaUUOHHOM yKasamene «HayuoHanbHbie cmaHlapmel». B crydae
nepecmompa (3aMeHbi) Uil OMMEeHbI Hacmosuwezo cmaHdapma coomeememeyiowiee yeedomneHue 6ydem
onybnukoeaHo 6 GnuxalilueM 6biflyCKe EXeMeCAYHO20 UHOPMAaUUOHHO20 ykasamerna «HayuoHarbHbie
cmaHOapmbly. Coomeememeyiowas uHgopmayus, yeeOoMeHue U MeKcMbl pasMewaromecs makxke 8 UH-
¢hopmayuoHHOU cucmeme obuieao nonb3osaHus — Ha ochuluarnbHom calime ®edepanbHo20 azeHmemea o
MEeXHUYECKOMY peaynuposaHuio U Memponozuu e cemu lhmepHem (www.gost.ru)

© CraHagaptuHdopm, 2017

Hacroswmit cTaHgapT He MOXET BbITb MOMHOCTbLIO UM YaCTUYHO BOCMPOU3BEAEH, TUPAXNPOBAH U pac-
MPOCTpaHeH B ka4ecTse 0pULMaNbHOrO U3aaHus Ges paspelueHus degepansHOro areHTCTBa Mo TEXHUYECKO-
MY PEerynmpoBaHuio u METPONOru
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FOCT P 57431—2017
(MUCO 16903:2015)

HAUWOHANBHBLIN CTAHOAPT POCCUNUCKOW GEAEPALUMUMN

A3 NPUPOOHbIN CXXWMKEHHbBIN
O6wWw e xapakTepUCTUKH

Liquefied natural gas. General characteristics

Dara BBeaeHnsa — 2018—01—01

1 ObnacTb npuMeHeHus

Hacrosimii ctaHgapT ycTaHaBnuBaeT obume xapakTepucTuku CXXMXXEHHOro npupoaHoro rasa (CMr) um
KPUOreHHbIX Matepuanos, ucnons3yembix B uHayctpum CIII. Hacroawmi ctangapr Taike coaepxuTt peko-
MeHZaLuu no BONpocamM OXpaHbl 340POBbS U TEXHUKU B6€30NaCHOCTU U NPEAHAa3sHaYeH Ans UCMONb30OBaHUA B
Ka4yecTBe CnpaBO4HOrO AOKYMEHTA MPU MPAKTUYECKOM NPUMEHEHUU APYrMX CTaHAapTOB B 0ONAacTu CXMKEH-
HOro npupoaHoro rasa. CtaHaapT MOXHO UCMNOMb30BaTh B KAYECTBE CNPaBOYHOr0 Marepuana npu npoekTupo-
BaHWW UNK SKCnfyataumm yctTaHoBOK no npoussoactey CIl

2 HopmatuBHbIe CCbIFIKU

B HacTosiLeM cTaHgapTe Ucnonb3oBaHbl HOPMATUBHLIE CCLINIKM Ha CrieayloLmue CTaHaapThl:

FOCT 30852.19—2002 (M3K 60079-20:1996) 3nekmpoobopydosarue e3pbigosawjuLyeHHoe. Yacmob 20.
HaHHble o 2oproYUM 2a3am u napam, OMHOCAWUECS K IKCnayamayuu anexmpoobopydosaHus

FOCT P 56352—2015 Hechmsaras u 2asoeas npombiuwiieHHocmp. [pou3sodcmeo, xpaHeHue u nepe-
KauyKa CXUXXeHH020 npupodHoz0 2a3a. Obwue mpebosaHusa besonacHocmu

FOCT P 56719—2015 a3 zoprodull npupodHbili CxuxeHHbIl. Ombop npob

MpuMedaHue —pu nonb3oBaHUU HACTOALMM CTaHAAPTOM Lenecoobpa3Ho NpoBepUTL AEHCTBUE CCLINOHHBIX
CTaHAapToB B MHhOPMaLIMOHHON cucTeMe OGLLEro Norb3oBaHUs — Ha oduLmanbHoM caiite PefepanbHOro areHTCTsa no
TEXHUYECKOMY PEryriMpoBaHuIo U METPONOrN B ceTU IHTEPHET MNKU NO eXerogHOMY MHOPMaLIMOHHOMY yka3saTenio «Ha-
LiMOHasbHble CTaHAapTbl», KOTOpbIA ONyGRMKoBaH MO COCTOSHUIO Ha 1 SHBapA TEKYLLIEro rofia, 1 Mo BbiNyckam exemecsay-
HOro MHGPOPMaLMOHHOrO yKasaTens «HauuoHanbHble CTaHAapTLI» 3@ TeKYLLWii roA. Ecrin 3aMeHeH cebinoqHbIi cTaHgapT,
Ha KOTOpbIA faHa HefaTWpoBaHHas CChifika, TO PEKOMEHAYETCA UCMONb30BaThb AEHCTBYIOLLYIO BEPCUIO STOrO CTaHAapTa
C YYETOM BCEX BHECEHHbIX B AaHHYI BEPCUIO 3MEHEHMNIA. ECM 3aMeHeH CCbINOYHbIA CTaHAAPT, Ha KOTOpbLI AaHa AaTu-
poBaHHas cchifika, TO PEKOMEHAYETC UCNOMb30BaTh BEPCUIO 3TOMO CTaHAApPTa C YkadaHHbLIM BhILLE rOA0M yTBEpPKAEHUS
(NpuHsATMA). Ecnv nocre yTBepxAeHUs HACTOSILLIEro CTaHAapTa B CCLINOYHbINA CTaHAapT, Ha KOTOpLIA faHa AaTUpoBaHHas
CCbifKa, BHECEHO 3MEHeHM e, 3aTparusatoLee MorioXKeHWe, Ha KOTOPOe AaHa CCbINKa, TO 3TO NOMOXEHUe PEKOMEHAYETCS
NpUMeHsATb 6e3 y4eTa AaHHOro N3MeHeHNA. Ecriu cChINoYHbIR CTaHAapT oTMeHeH 6e3 3aMeHbl, TO MONOXeHWUe, B KOTOPOM
AaHa cchinka Ha Hero, PeKOMeHAYETCA NPUMEHSTb B HacTu, He 3aTparusatoLeil 3Ty CChIMKY.

3 TepMUHBbI U onpeaeneHns

B HacTosiLeM cTaHgapTe NPMMEHEHb! CneayoLwme TePMUHbI C COOTBETCTBYIOLLMMM ONPEeAENEHNAMMN:

3.1 ornapHoi# ras (boil-off gas): Ma3, o6pasyowmiica Npu NPOM3BOACTBE, XPAaHEHUN U TPAHCNOPTUPOBa-
HUUN CXUXKEHHOTO NPUPOAHOTO rasa.

3.2 konpgeHcar (condensate): YrnesogopogHasa »MAKOCTb, KOHAEHCUPYIOLLIAACA M3 NPUPOAHOrO rasa u
COCTOALLAsA B OCHOBHOM U3 neHTaHoB (CsH,,) 1 Gonee Tshkenbix KOMMNOHEHTOB.

W3panue ocbuumnanbHoe
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n pumMmedyaHune — B koHpeHcaTe COAEPXUTCA HEKOTOPOE KONUYECTBO PaCTBOPEHHOIo nponaHa u 6yTaHa.

3.3 cxukeHHbIA npupoaHbii ra3 [liquefied natural gas (LNG)]: KpuoreHHas »xuakocte 6e3 upeta u
3anaxa, CoCTosILLasA B OCHOBHOM U3 MeTaHa, KOTopasi MOXET cogepxarb HeGonbLume KonuyecTea aTaHa, npo-
naHa, 6yTaHa, a3ora u Apyrux KOMNOHEHTOB, MPUCYTCTBYIOLMX B NPUPOAHOM rase.

3.4 cxuxeHHble yrmeBogopoanbie rassl [liquefied petroleum gas (LPG)]: YrmeBoaopoabl, Haxoas-
Lmecs B ra3o0b6pa3HOM COCTOSIHUM MPU HOPMAarbHbIX 3HAYEHUSAX TEMNepaTypbl U AaBMEHUs, HO NErko nepe-
XoAsilme B XUAKOE COCTOSIHME NPU HEDOMNbLIOM U3ObITOMHOM JaBNEeHUU NPU HOPManbHOW TeMnepaType, Ha-
npuMep NPonaH n ByTaHbl.

3.5 rasoBbin koHAeHcar [natural gas liquids (NGL)]: >Kuakas cmecb yrnesoaopoaoB, Beigensemasn u3
CbIPOTo NPUPOAHOIO ra3a u cogepkallias ataH, nponat, OyTaHbl, NEHTaHbI U ra3oBbit 6EH3UH.

4 CokpaweHusi

B HacTosLIeM cTaHAapTe NPUMEHEHbI CneayloLmMe COKpaLLEeHUs:

BPMNBXX (BLEVE) — B3pbiB pacLUMPSIIOLLMXCS NAPOB BCKMNAIOLLEN XMAKOCTY;
CYT (LPG) — CxuKeHHbIEe YIneBoAOPOAHbIE rasbl;

KAP (QRA) — KONMYECTBEHHBIN aHaNU3 pUCKOB;

M®MN (RPT) — MrHoBeHHbI ha3oBbIvi Nepexoa;

MN3U (SEP) — noBepxHOCTHas NAOTHOCTb IHEPTUU U3NYUYEHUS;

CIIr (LNG) — ke HHbIN NPUpOAHbINA ras.

5 O6Wwune xapakTepucTUKU CXKMKEHHOTO NMPUPOOHOro rasa

5.1 O6wue nonoxeHus

Mepconan, pabotatowmii ¢ CII, gomkeH ObiTb 03HAKOMITEH C XapaKTepUCTUKaMu NPUPOAHOro rasa B
CHVKEHHOM M ra3000pa3HOM COCTOSIHUSX.

MoTeHuManbHaa onacHoCTb Npu obpalueHuu ¢ CIIM rmaeHbIM 06pa3oM 00ycnoBneHa TpeMs ero BaXHbi-
MM CBOWCTBAMMU:

a) CIMIr — kpuoreHHas xunakocTb. MNpu aTmMochepHOM AaBneHuun, B 3aBUCMMOCTM OT coctasa, CIMI™ kunut
npu TeMneparype npubnuautensHo MuHyc 160 °C. Mpu sTon Temneparype napsl CMI uMetor 66nbLuyto nnoT-
HOCTb, YEM OKpY>KaloLLMil BO3AYX;

b) oueHb HebonblUME 06LEMBI XXMAKOCTM NpeBpaLlaTcs B 6onblume 06bemsbl rasa. U3 ogHoro oobema
CHI obpasyercs npumepHo 600 06bEMOB rasa;

C) NPUPOAHbLIN a3, Kak U gpyrue razoobpasHbie yrneBoaopoabl, ABAAETCA fIErKOBOCMNNAMEHSIIOLIMMCA
BELLECTBOM. B ycrnoBusix OKpyatoLlein cpeabl KOHLUEHTPaLMOHHbIE Npeaentl BOCNNAaMEHEHUs CMECU NapoB
CIIr ¢ BO3ayxOM COCTaBNSAT NpubnuantenbHo ot 5 % a0 15 % no o6vemy rasa. MNpu HakannUBaHum rasa B
3aMKHYTOM MPOCTPAHCTBE BOCMMAMEHEHUE MOXET NPUBECTU K AETOHALMU 1 YAAPHOW BOJSIHE BCREACTBUE U3-
GbITOYHOrO AABNEHUS.

MpumedyaHue — B Pocculickoli ®edepayuu e coomeememeuu ¢ [OCT 30852.19 ycmaHoaneHbl 3Ha-
YeHUS KOHUEHMpaUUOHHbIX Npedenos eocnnamMeHeHuUs rnpupodHoeo easa 8 cMecsx ¢ 8030yxom: 4,4 % 06. (HwxHul)
u 17,0 % 06. (8epxHuli).

B HacTtosiwieM ctaHgapTte npuBegaeHbl cBoiictea CII M NOTEHUManbHO onacHble ¢hakTopbl npu obpa-
LLUEeHMU C HUM. [MpK oueHKe NOTEHLUMANBHO onacHbix hakTopoB 06bekTa CMIM NPOEeKTUPOBLLUMKN AOIDKHbI YHUTbI-
BaTb OMACHOCTM BCEX MPOU3BOACTBEHHbIX LMKMOB. YacTo MCTOMHMKOM OCHOBHOI OMACHOCTM SIBNAETCA He CO0-
cTBeHHo CII, a apyrue dakTopsbl, CBA3aHHbIE ¢ npon3soacTBOM CII, Takue Kak KpuoreHHoe o6opyaoBaHue
3aB0OAA MO CXKMKEHUIO ra3a UNU BbICOKOE AAaBMNEHWE ra3a Ha BbiXOe YCTAaHOBOK perasndukavmu.

5.2 Ceowctea CMNIr

5.2.1 CocTtaB

CII" aBnseTca CMEChIO YrNeBoAopoA0B, COCTOALLEN NPEMMYLLECTBEHHO U3 MeTaHa, KoTopas TaKxe co-
OEepXuT aTaH, Nponax, asoT U ApYrMe KOMMOHEHTbI, 0ObIYHO NPUCYTCTBYIOLLME B NMPUPOAHOM rase.

dusnyeckue n TepmoanHaMuyeckue CBOMCTBA METaHa U APYrmx KOMMNOHEHTOB NPUPOAHOI0 rasa MoXHo
HaWTK B CNPaBOYHOW NUTEPATYPE U NporpaMmMax Ansg TepMoagUHaMUYECKMX BbIYMCIEHMIA. HECMOTpPA Ha TO, YTO
OCHOBHbIM kOMNOHeHTOoM CIIM ABNSAETCH MeTaH, Ans BblMucneHus xapakrepuctuk CrIr He cneayeT ncnonb-
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30BaTb NapameTpbl YNCTOro MetaHa. Mpu orb6ope npob CII (cm. TOCT P 56719) HeobGxoaumMO NPUHUMATL
cneumanbHble Mepbl ANa NONyYeHUsi NPeACTaBUTENbHbIX MPOO B LIENSIX UCKITIOYEHUSI HEA0CTOBEPHbIX Pe3yfb-
TaroB aHanu3a u3-3a ucnapeHusi NETy4YnX KOMNOHEHTOB.

LLinpoko npumeHseTca meroa orbopa npod manoro notoka CIMIN ¢ HenpepbIBHLIM UCMAPEHUEM NPU NO-
MOLLM cneyumansbHOro YCTponCcTBa (ucnaputens), KOTopoe npeaHasHaveHo ans obecneyeHus npeacraBuTesb-
HOCTU Npo0bI perasncuuupoBaHHoro CIMI 6e3 hpakUMOHUPOBaHMS.

Opyroii MeTog — oTOOp Npobbl HENOCPEACTBEHHO U3 yCTaHOBKM perasuchukauumn CIMI OtobpaHHbie
npoObl 3aTEM aHANU3UPYIOT C MOMOLLbIO 0DbIYHBLIX METOAOB rasoBomn xpomMarorpaduu, HanNnpuMep No ctaHaap-
Tam [1] unm [2].

5.2.2 MnoTHOCTL

MnotHoctb CIIT 3aBUCUT OT €ro KOMMOHEHTHOIO COCTaBa M 00bI4HO Kornebnercs B guanasone ot 430 ao
470 kr/M3, HO B OTZIENbHBIX CIy4asix MOXET focTuratb 520 kr/m3. MnotHocTs CIT 3aBMCHT OT TEMNepaTypbl
MMAKOCTN € FPaANEHTOM TeMnepaTypbl npumepHo 1,4 kr/(m3-K).

MNoTHOCTL MOXET ObITb M3MEpPEHA HENOCPEACTBEHHO, HO, KaK MPAaBUIO, €€ BbIYUCASIOT N0 COCTaBy
rasa, onpeaeneHHomy MeTo0M razoBomn xpomatorpaduu. [inga onpeaenenusa nnotHoctu CIIN pekomeHayeTcs
ucnonb3oBaTb METOA NO cTaHaapty [3].

MpuMeyaHUe — YkasaHHbIii METOJ M3BECTEH KaK NepecMOTPEeHHbIA MeTog, Knoseka — Mak-Kunnn®.

5.2.3 Temnepatypa

B 3aBucumocTtu OT KOMNoHeHTHOro cocrasa CIIM umeer Temneparypy KMneHusa B AuanasoHe OT MUHYC
166 °C go muHyc 157 °C npu atmoccepHoM aasneHun. MameHenuwe temneparypsbl kunexus CIlr 8 3asucumo-
CTMW OT JaBnenns cocTaeBnser npuMepHo 1,25-10 °C/Ma. Temneparypy CINI™ 06bIMHO U3MEPSAIOT C NOMOLLLIO
Me[b/Meb-HUKENEBbIX TEPMONAP UIN NIaTMHOBbLIX TEPMOMETPOB CONPOTUBIIEHUS, HANPUMEP, NPUBEAEHHbIX
B cTaHgapte [4].

5.2.4 BA3skocTb

BsiskocTb CIMI™ 3aBUCUT OT cOCTaBa M 06bIMHO HAXOAUTCS B AuanasoHe ot 1,0 - 10~4 50 2,0 - 10~4 M npu
Temnepatype muHyc 160 °C, yto coctaenset ot 1/10 o 1/5 Bsaskoctu Boabl. Baskoctb CII Takke 3aBUCUT OT
TeMneparypbl XXUAKOCTH.

5.2.5 MNpumepbl CXKMKEHHbIX NPUPOAHBbIX ra30B

Tpu npumMepa Tunu4Helx CMIM npuBeaeHsl B Tabnuue 1 (3Ha4eHUs PU3UKO-XMMUUECKUX XapaKTEPUCTUK
nonyyeHbl NyTeM MOAENUMPOBaHUSA).

Tabnwuuya 1—TpumMepsbl CKWKEHHBIX NPUPOLHLIX ra3oB

CBoWCTBa Npu TeMnepaType KUNEHWA NpK HopManbHOM JaBneHun cnr1 cnrz crrs3
Monsapras gons, %:
N, 0,13 1,79 0,36
CH, 99,8 93,90 87,20
C,Hg 0,07 3,26 8,61
CsHg — 0,69 2,74
n30-C4H,q — 0,12 0,42
H-C,H,q — 0,15 0,65
CgHya — 0,09 0,02
MonekynsapHasa macca, Kr/Mofb 16,07 17,07 18,52
TemnepaTypa kunexus, °C -161,9 -1686,5 -161,3
MroTHOCTb, Kr/M3 422 4488 4687
O6beM rasa, nonyvaembli n3 1 m3Crr npu 0 °C 1 101,35 KMa, m3/m3 588 590 568
O6beM rasa, nonyyaemsiit u3 1 7 CIMI npu 0,0 °C 1 101,325 klMa, M3/103 kr 1392 1314 1211
MaccoBas ckpeiTasi Tennota napoobpasoBarus, KI/kr 5256 679,5 675,5
Beiclwas TennoTa cropaHus, MOx/m3 37,75 38,76 42 59

) Klosek, J., and McKinley, C., Densities of liquefied natural gas and of the low molecular weight hydrocarbons,
Proceedings of 1st International Conference on LNG, 1968 (In0THOCTb CXWKEHHOrO NPUPOAHOro rasa v yrneBofopoaoB
C HWU3KUM MOMEKYNSApHLIM BeCoM, Tpyabl 1-n MexayHapoaHow koHdepeHumn no CIIT, 1968).

3
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lTpumeyaHue — B Pocculickoldl ®edepaluu npuHamsi cmaHoapmHbie yciosus usmepeHus obbema 2asa:
memnepamypa 20,0 °C u daenerue 101,325 klla u 0ns npusedeHus K 3muM yClIo8UAM 3Ha4YeHuUs1 00bemMos 2asa, yKasaH-
Hbie @ mabnuuye 1, Heobxodumo ymHoxump Ha 0,9313.

5.3 ®Pusnyeckue cBOMCTBA

5.3.1 ®u3snyeckme CBOMCTBA OTNAPHOIO rasa

CII" xpaHAT B KMNSILLEM COCTOSIHAM B TEMMOM30MMPOBaHHbLIX pe3epByapax 00nbLUoi BMECTUMOCTH. JTio-
601 NpUTOK Tenna u3BHe Bbi3biBaeT ucnapeHue yacru CII B razosyto ¢a3y. icnapusLuMinc npu 3TOM ras Ha-
3bIBaKOT OTNapHbLIM ra3oMm. CocTas OTNapHOro rasa 3aasucut ot cocrasa Cl1I. Hanpumep, oTnapHom ra3 MOXeT
cogepxatb 20 % asora, 80 % meTaHa, a TaKke creabl 9TaHa; CoaepXXaHue a3oTa B OTNAPHOM ra3e MOXET
6bITb NPUMEPHO B ABaALATb pa3 Bbiwwe, yem B CII.

MockonbKy B rasoByto (hasy McnapsaioTC NPEMMYLLECTBEHHO a30T M METaH, OCTaBLLIASCS XXMAKOCTb COAEp-
XKUT BOMbLLYIO YacTb BbICLUMX yrneBogopoaoB. OTnapHbie rasbl Npu Temneparype Hmwke MuHyc 113 °C — ans
4YUCTOrO MeTaHa u muHyc 85 °C — ansa cmecu 80 % meTtaHa u 20 % a3ora byayT Tshkenee OKpy>KaloLLero Bo3ayxa.
Mpu HopMarbHbIX YCNOBUAX NIIOTHOCTL OTNAPHbLIX ra30B COCTaBNAET npumepHo 0,6 NNoTHOCTU BO3ayXxa.

5.3.2 MrHoBeHHOe UcnapeHue

Kak B cnyvae noboro Haxogsuerocs noa aasneHuem dniouga, npu cHwkeHum aasnenuna CIIT Hwke
3HA4YeHUs, MPU KOTOPOM MPOUCXOAUT €r0 KUMEHWEe, Hanpumep Npu NPOXOXAEHUU Yepe3 KnanaH, HeKoTopoe
konuyectso CII™ ucnapsaerca, n ero Temneparypa nagaer 40 HOBOW TOYKM KMMEHUS NMPu 4aHHOM AABNEHUU.
Takour nNpoLecc M3BeCTEH Kak MrHOBeHHOE ucnapeHue. lNockonbky CIIM aBnseTca MHOrOKOMMNOHEHTHOW CMe-
Cbi0, COCTaBbl MTHOBEHHO MCNAapUBLUEroCA ra3a U OCTaBLUENCA XMAKOCTU OTNNYAIOTCA NO NPUYMHaM, NpuBe-
OeHHbIM B 5.3.1.

Hanpumep, npu nagennn aaenenun Ha 10° Ma mMrHosenHoe ucnapenne 1 M3 CIMI npu Temneparype
KMMEeHWs, COOTBETCTBYIOLLEN AaBreHunio B Aunanasone ot 1-10° Ma go 2:10° Ma, npuBoguT K BLIGPOCY Npu-
mepHo 0,4 kr rasza. bonee TOYHOE BbIMMCNEHME KONMYECTBA U COCTaBA XUAKUX U ra3000pa3HbIX NPOAYKTOB
MrFHOBEHHOIO UCMapeHns MHOTOKOMMOHEHTHbIX Xuakux cpea, takux kak CII, ABnseTrca CnoXXHon 3agaden.
[nAa Takmx BbIMMCINEHNIA CnegyeT UCNONb30BaTh HAAEXHBIE KOMIMbIOTEPHbIE NPOrPaMMbl TEPMOAUHAMUYECKUX
BbIMUCIIEHWI UK NPOrPaMMHbIE KOMNNEKCHI TEXHONOMMYECKOro MoAENMPOBaHUs, coaepkalue COOTBETCTBY-
oLyto 6a3y AaHHbIX.

5.3.3 Pa3nuB CXVMXXeHHOro NPpUMpoAHOro rasa

Mpu nonagauuu CI1I" Ha 3emmnio (NpU aBapuitHOM pasfnuBE) CHavana nPouMcxXoAuT MHTEHCUBHOE Kune-
Hue, 3aTem cKOpocTb ucnapenust CINIC ObICTPO NagaeT 40 MOCTOSAAHHOTO 3HAYEHMs, KOTOpoe onpeaenserca
TENnnoBbIMM CBOMCTBaMU FPYHTa U NPUTOKOM TENNa, nosy4aeMoro ot OKpykarowero sosgyxa. CKOpocCTb UC-
napeHus CINI MoxeT ObiTb CHMXKEHA 3a CYET UCMONb30BAHUA TEMMOU30NMPOBAHHbLIX NOBEPXHOCTEN B MECTax
BO3MOXHbIX yTeuek. CkopocTb ucnapeHusi CIIN ¢ noBepxHOCTEl pasHbIX MaTtepuanos npuseaeHa B T1abnu-
Le 2. 3Ha4yeHus1 NpuBeAEHbl B Ka4eCTBE NpUMepa U AOMKHbI ObITb MPOBEPEHbI NPU UX UCNOMb30BaHNKU ANA
KOINMUYECTBEHHOIro aHanu3a puckoB (KAP) unm npoekTupoBaHus.

Tab6nuya 2— CkopocTb ucnapenusa CIrHr

Matepuan CkopocTb ucnapenus CII™ ¢ eanHMLBI noBepxHOCTH Yepes 60 c, Kr/(MZ"-I)
LLle6eHb 480
Mokphlit necok 240
Cyxoii necok 195
Boga 600
OBbIYHbLIN (CTaHgapTHI) 6eTOH 130
TNerknidi konnouaHelit 6eToH 65

Mpu pasnuee CII" HeGonbLuMe 0O0BbEMBI XKMAKOCTU NPEBPALLAIOTCS B 3HAYUTENbHbLIE 00BLEMBI rasa, npu
9TOM U3 OAHOro 00beMa XUAKOCTU B YCIIOBUSX OKpyXKatoLlen cpeabl obpasyerca npubnuaurensHo 600 o6b-
€eMoB rasa (cM. Tabnuuy 1).

Korga pasnve npomMcxoaut Ha NOBEPXHOCTU BOAbI, KOHBEKLMS B BOAE HACTONbKO MHTEHCUBHA, YTO CKO-
POCTb MCnapeHusi, OTHECEHHAs K Nowaan NOBEpPXHOCTM, OCTAeTCA NOCToAHHOM. Mnowaab pasnuea CII™ Oy-
OeT NPoAOoMKaTb YBENMUYMBATBLCA A0 TEX NOpP, NOKa CKOPOCTb UCNAPEHUA XMAKOCTU HE CTAHET paBHa CKOPOCTH
NPUTOKA XMAKOCTM, NPMOBLIBAIOLLEH B Pe3ynbraTe YyTe4Ku.

4
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5.3.4 PacnpocTpaHeHue U paccesiHue ra3oBbix 06nakos

MepBoHauanbHO ra3, o6pasylowmica B pesynsrate ucnapenns CMr, umeet npubAM3UTENbLHO TaKylo e
Temneparypy, 4to u CINI, u NNOTHOCTL, BOMbLUYIO, YeM NAOTHOCTbL OKPY>KaloOLLEro BO3Ayxa. Takou ras B nepeylo
oyepeb Noj AENCTBUEM CUTbl TAXXECTU DyAeT pacnpoCTPaHATLCA NO NOBEPXHOCTU 3EMIN, MOKa HE NporpeeT-
Cs B pesynbrare NorfoLeHns Tenna u3 noyBbl U NEPEMELLMBAHUSA C OKPYXKAIOLLIMM BO34YXOM.

PasbaBneHue TennbiM BO34yXOM NOBBILLIAET TEMNEPATYPY U CHUXKAET MOSEKYNAPHYIO MacCcy napoBo3-
OylIHOW cmecu. B pesynbrare atoro obnako Gyaer umete 66NbLIYIO NNOTHOCTL, YeM OKPY>KAIOLMIA BO3AYX,
0 Tex nop, noka He 6yaeT pa3baBneHO 3HAYNTENbHO HUXKE KOHLEHTPALMOHHOTO Npeaena BOCNNaMeHEeHHs.
Ho npu BLICOKOM coaepaHun BoAbl B aTMOCcdepe (BbICOKas BNAXHOCTb U Temneparypa) MOXET NPOU30NTH
KOHZEHCaUUA BOALI NPU CMELUMBAHMK C X0noaHbIMKU napamu CII n pasorpesaHue cMecu, Npu KOTOPOM OHa
CTaHeT nerde Bo3ayxa u obnako nogHumetcs. Pacwmpenune u pacceaHue obnaka napos npu pasnuse CII aB-
NAIOTCA AOCTATOMHO CROXHBIMU (PU3UYECKUMU ABNEHUAMU U OObIYHO MOTYT GbITb TEOPETUYECKU BbIYUCIIEHDI
C NOMOLLIbIO KOMMBIOTEPHOTO MOAENUPOBAHUSA. YKkazaHHOE MOAENMPOBAHNE AOMKHO ObiTb NPOBEAEHO TOMbKO
cneyuannu3npoBaHHON opraHusaumen.

Mocne pasnuea CMIM 06pa3yeTcs «TymaH», BbiI3BaHHbIN KOHAEHCAUMEN BOASHOIO Napa B OKPY>KaIOLLEM
BO3ayxe. BO3MOXHOCTb HAOMIOAEHUA «TyMaHay (GHEM U NPU OTCYTCTBUM €CTECTBEHHOTO NPUPOAHOIO TyMaHa)
nonesHa Ana onpeaeneHns HanpasneHus nepemelueHns obnaka ncnapuswerocs CMNI, 1. k. no3sonseT oue-
HWUTb ONACHOCTb BOCNMIAMEHEHUA CMECH rasa u Bo3ayxa.

Mpwu yTeuke u3 cocyaos, paGoTaloLmx noa gasneHuem, unu Tpyéonposogos CIMIT GyaeT pacnbinarbes B
BUAE CTPYHHbIX NOTOKOB B aTMOCdepe C O4HOBPEMEHHbLIM APOCCENUpPOBaHUeEM (pacluMpPEeHneM) n ucnapeHu-
eM. 3TOT NPoLECC CONPOBOXAAETCA MHTEHCUBHBLIM NepemelunsaHnem napos CIIT ¢ Okpy>xaloLwmM BO3AYXOM.
MepBoHa4anbLHO 6onbias yacte CMNI B naposom obnake Gyaer coaepxarbCa B Buae asposons. B pesynerare
JanbHenwero nepemewmsanua ClrI ¢ BO3gyxom npou3onaeT NosfiHoe ucnapeHne Menknx Kanesib XXUaKoCTH.

5.3.5 BocnnameHeHue

Cmecek napoe CIMIM ¢ BO3AYXOM BOCNaMEHSIETCA Npu KOHUeHTpauuu napos CIMIM B gnanasoHe oT
5 % 06. o 15 % 06.

5.3.6 NMoxap pasnusa CMIr

[MoBepXHOCTHAsA NNOTHOCTL SHeprum usnydenuns nnamenn (MMN3N) ropawero ydactka CMAI anametpom
6onee 10 M A0OCTATOYMHO BbiCOKA. E€ BbIYMCRIAIOT N0 U3MEPEHHOMY 3HAYEHMIO NMOTOKA MU3Ny4YeHUs U nnowa-
an nnamenu. M3 3aBucuT OT pasmepa NOBEPXHOCTU FOPEHUs1, BbIDPOCOB AbiMa U CMOCOOOB U3MepeHuUs.
C yBenu4yeHuem nnowaamn savaderue NN ymeHnbLuaercs.

5.3.7 PacnpocTpaHeHue u nocneacTBus BOSH ABNEHUA

B cBOGOAHOM COCTOSIHUM NMPUPOAHbLIV Fa3 FOPUT MEAJIEHHO C HU3KUM Nepenagom AaBrneHusi (MeHee
5 kMa). JaBneHue MOXET NOBbILIATLCHA B MECTax C 3arpOMOXAEHHbIM UIM 3aMKHYTbIM NPOCTPaHCTBOM, Ha-
npumep B MECTax C NSIOTHO YCTaHOBEHHbLIM 060pYAOBAHUEM UMK C NIIOTHOMN 3aCTPOWMKON.

5.3.8 Mepbl NpegoCTOPOXKHOCTH

MpUpOAHLINA ra3 He MOXET ObiTb CXKUXKEH NYTEM NOBLILLEHUS AABNEHUA NPY TEMMNEPAaType OKPY>XXaloLLEen
cpeabl. dakTUYECKU ero TemnepaTypa 4omkHa ObiTb NOHWXKEHA A0 TEMNepaTypbl HWxe muHyc 80 °C, npexae
YeM OH MOXET ObITb CXKMXKEH NPU KaKOM-IMG0 AaBneHUU. STO 03HAYAET, YTO NPUCYTCTBUE NMOOOro KonMyecTsa
CKVXKEHHOTO MPUPOAHOrO rasa, HanpuMep Mexay ABYMSI KnanaHamu unuM B repMeTMyHOM pesepByape 6e3
BbIMYCKHOrO KnanaHa, npu HarpesaHuy npuBeAeT K pe3KOMy MOBLILLEHUIO AaBNEeHUs BNNOTh A0 pa3pyLUeHUA
cucTembl repmeTusauun. Bee ycraHosku n obopygoBanue ans CIIT A0mkHbI ObiTb CNPOEKTMPOBaHbLI TAKUM
o6pa3om, yToBbl AnameTpel COPOCHLIX OTBEPCTUI U/MNU NPEAOXPaHUTENbHBLIX KNanaHoB COOTBETCTBOBaNM
06bemy CIMI B pesepsyapax.

5.3.9 Ponnoeep

TepMuH «ponrnoBepy» OTHOCUTCH K NpoLeccy, NpyM KOTOPOM B pe3epByapax Ans xpaHeHnus CIIT obpa3y-
eTcs GonbLIOe KONUYECTBO ra3a B TE4EHME KOPOTKOro nepuoaa BpemeHu. Ponnoeep npUBOAUT K BO3HUKHOBE-
HWIO U3OLITOYHOrO JaBneHusi B pesepByape Anst xpaHeHus CII, ecnu He NPUHATBI COOTBETCTBYIOLLME MEpbI
ANs NpeaoTBPaLLEHNS YKa3aHHOTO SIBIIEHUS.

B pesepByapax ans xpaHenusi CII BO3MOXHO Hanu4uue AByX YCTOMUMBLIX CIIOEB UNKM 00nacTei, koTo-
pble 06pasyroTCs, Kak NpaBuno, B pe3ynbsrate HEeMonHoro cmetumBanus CII pasHoi NNOTHOCTU — CBEXEro U
ocrarka B eMKOCTMH.

BHYTpW €nos nNNOTHOCTL >XMAKOCTU OAMHAKOBA, HO MIOTHOCTbL XXMAKOCTU B HWKHEM Crioe pesepsyapa
GonbLUe NAOTHOCTU XMAKOCTU B BEPXHEM CIOE.

B panbHenweM U3-3a nputoka Tenna B eMKOCTU, TeNMo- U MaccoobMeHa Mexay CrnosiMM U ucnapeHus
XUAKOCTU C NOBEPXHOCTU NIIOTHOCTL CMOEB BbIPABHMBAETCS MYTEM CAMONPOU3BOSIbHOTO NEPEMELLMBAHUS.
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Takoe camMonpou3BOMbLHOE NEpemMeLUMBaHME Ha3bIBAETCA PONSIOBEP, U ECNU, Kak 3TO 4acto ObiBaer,
JKMAKOCTb B HUXMHEN 4acTu pesepByapa CTAHOBUTCA Neperpetor OTHOCUTENbLHO JAaBfeHus napoBoi dhasbl
B emkocTu CI1I, TO ponnosep CONPOBOXAAETCA PE3KMM YyBENUYEHUEM CKOPOCTU ucnapeHus. B page cnyyaes
yKa3aHHOE BbiAerneHne NapoB ABNAETCA O4eHb ObICTPLIM U MOLLHBIM. [Py 3TOM NOBbILLEHWUE AABAEHUS B M-
KOCTU ObIBAET JOCTATO4YHBbIM, YTOOLI BbI3BaTh CpabaTbiBaHue KnanaHoB cbpoca aaBneHus.

MepBoHa4anbHOE NPeAnonoXeHue 3aKknio4anochL B TOM, YTO, KOrJa NMOTHOCTb BEPXHEIO CROS NPeBbi-
LIAET NMOTHOCTb HMXKHETO CNOsA, NPOUCXOAUT UHBEPCHSA (MEpPEeMELLEHUE) CIIOEB, OTCIOAA U Ha3BaHUE PONso-
Bep. bonee nosaHue nccneaoBaHna He NOATBEPANNU NEPBOHAYANBLHOE NPEANONOXEHNE U MOKa3anu, 4To Npu
3TOM NPOUCXOAUT UHTEHCUBHOE NEPEMELLUMBAHUE CIOEB.

Bo3sHukHOBEHMIO ponnosepa, kKak Npasuno, NpeawecTByeT Nepuos, B TE4EHUE KOTOPOrO CKOPOCTb 06-
pa30BaHMs OTNAPHOIO ra3a 3HAYUTENbLHO HWkE OObIMHOW. MosToMy crneayer TwlaTenbHO KOHTPONMPOBaTb
CKOpOCTb 00pa30BaHMA OTNAPHOIO rasa, Ytobbl yoeauTbesl, YTO XXMAKOCTb He akkymynupyeT Tenno. MNpu no-
[O3pEeHUM Ha BO3HMKHOBEHWE pOMnoBepa crneayer obecneunTb LMPKYIISILMIO XXMAKOCTU B pesepsyape Ans
CMELUMBAHUSI HUXKHETO U BEPXHETO CIOEB.

Ponnosep MOXXHO NpeaoTBPaTUTL C NOMOLLBIO adhpekTBHOrO ynpasnenus pezepsamu CIMI. CMI pas-
HbIX U3rOTOBUTENEN, UMEIOLLMI Pa3sHbI COCTaB, CrieyeT XPaHUTb B OTAENbHLIX pe3epByapax. Ecnu HeBo3-
MOXHO ofecneunTb pasgenbHoe xpaHeHwe, AOMMKHO ObiTb 0becneyeHo xopollee nepemelunBaHue npu 3a-
NOSIHEHUN EMKOCTM.

Bouicokoe coaepxxanue asota B CII, npon3BoAMMOM B YCTaHOBKAaX CrMa)XUBaHUA NUKOBOro notpebne-
HUA, Talke MOXET BbI3BATb POSSIOBEP BCKOPE NOCre npekpalieHus 3anorHeHusl eMKOCTWM BCNeaCTBUE npe-
UMYLLIECTBEHHOrO ucnapeHun asora. Kak nokasbiBaeT npakTuka, 3T0T TUMN POMroBepa MOXHO NPeaoTBPaTUTL
nytem nogaepxanusa cogepxanusn asora B CMNIr menee 1 % v npu TWATENLHOM MOHUTOPUHIE CKOPOCTU 06-
pas3oBaHWA OTNAPHOrO rasa.

Takum o6pa3omM, Npy NOAO3PEHUM HA PACCIIOEHUE CrieayeT KOHTPONMPOBaTh NNoTHocTe CMIM B pesep-
Byape, Hanpumep, ecnu pesepsyap 3anonHeH CIMI™ pasHbix udrotoButenei. Mpu obHapy>xeHUn paccnoeHus
AOSDKHbI BbITb NPUHATHI MEPbI, CHUXKAIOLLME CTEMNEHb PUCKa.

5.3.10 MrHoBeHHbI (pa30BbLIN Nnepexon

Mpun KOHTaKTE ABYX XMAKOCTEW C pasHbIMM TemnepaTypamu npu onpeaeneHHbiX YCROBUAX MOTyT BO3-
HUKaTb MOLUHbIE yAApPHbIE BOSHbLI. 3TO SBFIEHWE, HA3bIBAEMOE MIHOBEHHbLIM ha3oBbiM nepexogom (MdI1),
MOXET NPOn30onTKn Npu KoHTakte CMI n Bogbl. HECMOTpPA Ha TO, YTO NPKU STOM HE MPOUCXOAUT BOCNNIAMEHEHHUE,
€037aeTcsa BOMNHA AaBNEHUS, NOX0Xasn Ha B3PbIB.

M®I B pesynerate pasnuea CIIT Ha BOAY NPOUCXOANAT PEAKO M C OTHOCUTENbHO OrPaHWYEHHbIMU NO-
cneacTBusiMu. TeOpeTuYeckue NPeanonoXeHUs, COrnacylolmecs ¢ pesynsrataMmu SKCNePUMEHTOB, MOXHO
0606LWKMTL cneayowmm 06pasom.

Korga ABe >»XMAKOCTU CO 3HAYUTENBLHO OTMUYAIOLLMMKUCA TemnepaTypamu BCTYNAaKT B KOHTAKT U TEMNE-
patypa (B rpagycax KenbsuHa) 6onee Tennow xuakoctv B 1,1 pasa BbiLue, YeM TEMNeEpaTypa kuneHus Gonee
XONOAHON XWAKOCTW, NOBbILLEHWE TEMMNEpPaTYpbl NOCNEAHEN NPOUCXOAUT HACTONLKO BbICTPO, YTO Temnepa-
Typa NOBEPXHOCTHOIO CMOSA MOXET NPEBLICUTb TEMNEPATYPY CMOHTAHHOW HyKneauumu (NosiBrieHne ny3blipbkoB
B XXMOKOCTK).

B HeKOTOpbIX Cryyasix Takasi neperpeTas XmMAKOCTb UCNAPSAETCA 38 04EHb KOPOTKOE BPEMS MO CIOXHOMY
MEXaHW3My LIENHON peakummn ¢ obpaszoBaHneM napa co CKOPOCTbIO YAAPHOW BOSHbI.

Hanpumep, *1akoctu MOryT 6biTe NPMBEAEHBI B KOHTAKT B pe3ynkTaTe MEXaHU4YecKoro noBpexaeHus,
4TO BbI3bIBaeT M®I1, kak GbIno NOKa3aHO B 3KCNEpUMEHTaxX ¢ pa3nueom CI unu »MaKoro asoTa Ha NoBepx-
HOCTU BOJbI.

Pesyneratbl NOCNeaHUX UCCREA0BaHUIA MO3BOMUIN NYYLLE MNOHATL CYLHOCTL M®IT ansa kKonu4yecTBeHHON
OLIEHKM CTEMEeHW ONacHOCTU 3TOro Mpouecca U onpefeneHna 4OCTaTOMHOCTU NpeanpuHUMaeMbix Mep bes-
OMacHOCTH.

5.3.11 B3pbIB pacluMpAIOLUXCA NAPOB BCKMNAOWE A XUAKOCTH

JTioBas »uaKoCTb BONM3n TeMnepaTypbl KUMEHUST HAYMHAET YPE3BbIMANHO BbICTPO NCNAPATLCS NPU pes-
KOM NageHun AaeneHus B cucteme. MI3BeCTHbI criydau, korga camMmonpOU3BObHbIA NPOLECC pacLUMPEHUs NMpu-
BOAWN K paspyLUEHUIO pe3epByapoB M pa3bpacbiBaHMi0 OGMOMKOB HA HECKONbKO COTEH METPOB. YKkazaHHoe
AiBNeHne Gblno Ha3BaHO B3PbIBOM paCLLMPSIOLLUMXCA NapoB BCkunatoLei xvakoctu (BPMBXK).

BepositHocTb BPMBXK B ycTtanoskax CII™ kpaliHe mana, nockonbky CMIM xpaHutca B pesepsyapax, Ko-
TOPbIE Pa3repMETUIUPYIOTCA YXKE NpU JOCTATOMHO HU3KMX AaBNEHUAX, NPM 3TOM CKOPOCTL 06pa3oBaHus napa
He3HayuTenbHa, UNu AN XpaHeHus u TpaHcnoptuposaHua CIT ncnonb3yoT KpMOreHHble pe3epByapbl BbICO-
KOro AaBneHus u TpybonpoBoabl B NOXAPO3aLLULLEHHOM UCMOSTHEHUN.
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6 TpeboBaHMA 6e30NacHOCTU U OXpPaHbl Tpyaa

6.1 O6wWKe nonoxeHns

Crieayowme pekomeHaaumMu NpuMBeaeHsbl B Ka4ecTee 00OLLIEro pykoBOACTBA AN ML, NPOBOASALLMX pa-
60Tbl NPW NPOM3BOACTBE, XPAaHEHUN W TpaHcnopTupoBaHuu CII, 0AHAKO B HACTOSILLEM CTaHAapTe He pac-
CMaTpMBalOTCSl BCE BOMPOChI GE30MACHOCTH, CBSI3AHHBIE C EM0 NPUMEHEHUEM, U OH HE MOXKET 3aMeHsITb COBO
Tpe6oBaHUA HALUNOHASIbHBLIX UK PErMOHANbHBLIX CTAHAAPTOB MO 6e30NaCHOCTM.

6.2 Bo3pencTBue xonoga

6.2.1 MpeaynpexaeHue

Huskne Temnepatypsl, xapaktepHble Ans CII, MOryT NpuMBECTU K PasnuyHbIM MOBPEXAEHUSAM OTKPLITbIX
yacten Tena. Bosgencreme HU3KUX TeMnepaTyp Ha opraHu3M YenoBeka NPUBOAUT K TSXKENbIM NOCNEACTBUAM,
ecnu nepcoHan, patotatowmit ¢ CIMI, He 3awmLLeH COOTBETCTBYIOLLUMM 06pa3oMm.

6.2.2 O6paweHue ¢ CII, xonogoBbie TPaBMbl

MonagaHue CIMIM Ha OTKPbITbIE Y4aCTKM KOXU Bbi3biBaeT 06pa3oBaHue BONAbIPEA, MOXOXKMX HA OXKOTU.
a3, o6pasytowmiica us CIr, Tawke MeeT O4YEHb HU3KYIO TEMNEPATYPY U MOXET NPUBECTU K OXoram. HexxHble
TKaHW, B TOM YACME CNU3UCTbIE 0B0NOYKU rMa3, MOryT ObiTb NOBPEXAEHbI AAXE NPU KPATKOBPEMEHHOM BO3-
OeWCTBUM Takoro Xono4HOro napa, KOTopoe He NOBPEXAAET KOXY nuua U pyk.

He cnepyeT kacatbCA HE3aLUMLLIEHHBIMU YacTAMU TENa HETENNON30NMPOBaHHbLIX TPYOONPOBOAOB MMM
eMKocTel, cogepxawymx CII. OyeHb X0NOAHLIN METan NPUAMNAaET K KOXe, KOTopasa NoBpeXaaeTca npu no-
MbITKEe OTPbIBA OT NOBEPXHOCTM METanna.

6.2.3 O6MOpOXKeHHne

Pe3koe unu gnutenbHoe BO3AENCTBME XONOAHbIX NAPOB U ra30B HA OPraHU3M YernoBeka Bbi3bIBAET 00-
MOpOXeHue. JTokaneHasa 0onb, Kak NPaBMNo, SBMAETCA NPU3HAKOM 0OMOPOXEHUs, HO MHOTAA B0nb He oLy-
Laercs.

6.2.4 Bo3gencTBUe XONoAa Ha nerkue

OnuTenbHOE AbIXaHWe B YPE3BbIYANHO XONOAHONW OKPY>KaIoLLEN cpeae NPUBOAUT K MOBPEXAEHMIO NETKNX.
KpaTkoBpemMeHHOe BO3AEeNCTBME XON0Aa MOXET NPUBECTU K 3aTPYAHEHHOMY AbIXaHUIO.

6.2.5 MNepeoxnaxaeHue

OnacHOCTb nepeoxnaxaeHusa Bo3HuKaeT gaxe npu temnepatype o 10 °C. Jluya, noctpagasLume ot
nepeoxnaXXaeHusl, J0MkHbI ObITb BbIBEAEHbI N3 XONOAHOW 30HbI U OLICTPO COTPETHI B TENMON BaHHE NPU TeM-
neparype ot 40 °C go 42 °C. B atux cnyyaax He cneayet ucnonb30BaTth AN COrpeBaHnust Cyxoe Tenso.

6.2.6 Pekomengyemas 3awuTHaa ogexaa

Mpwu pabote ¢ CIMI" anga 3awuThl rnas criegyer UCNombL30BaTh 3aLMTHbLIE MACKW NN CeLnanbHble OYKU.
Mpu paboTe ¢ KPUOreHHbIMU XXUAKOCTAMMU UMW OXIaXKAEHHBIMW NapamMu creayeT NPUMEHSITb KOXKaHble nepyar-
ku. MNepyatkn 4OMKHbLI HAAEBATLCA U CHUMATBLCA 4OCTATOUHO MErko, YTOObI X MOXHO ObINO ObICTPO CHATL NPU
nonagaHuM KPUOrEHHOW >XXUAKOCTU. [axe npu ucnonb30BaHUKU NEpYaTok BCE npoueaypsbl ¢ 060pyaoBaHUEM,
cogepxawmm CIMI, AoMmKHbI NPOBOAUTLCS TOMBKO B TEYEHUE KOPOTKOrO MPOMEXYTKA BPEMEHMN.

Mpu pabote ¢ CIMI cnegyet HageBaThk MAOTHO Mpuneratwowme KOMOMHE3OHbI MK ogexay nogobHoro
Tuna, 6e3 kKapmaHOB UM MaHXET. bploku cnegyet HagesaTb HaBbINYCK, MOBEPX canor unu 6otuHok. Mepeg
UCMONb30BaAHMEM B 3aKPbITOM MPOCTPaAHCTBE OAexda, Ha KOTOPYI monana KpUMOreHHas >XMAKOCTb UMM OX-
naxxaeHHble napbl, LOMKHA ObITb NPOBETPEHA HA OTKPLITOM BO3Ayxe BAANMU OT UCTOYHMKA BOCMNAMEHEHUS.
MepcoHan, pabotatowmit ¢ CIMIN, AomKeH 3HATb, YTO 3alUMTHas ogexaa obecneymBaeT 3almMTy TOMbKO OT
cnyvaiiHbIx BpbI3r, nosToMy creayet usberartb koHTakta ¢ CII.

lMpumedaHue — [lpu pabome c KpUO2EHHbIMU 20pioduUMU xUOKocmsamu crnedyem Ucrnonb3oeamse crielo0exoy
u3 aHmucmamudeckoll U oeHecmolKoli mKaHu.

6.3 Bo3gencrBue CXUKEHHOrO NPUPOAHOro rasa

6.3.1 ToKCMYHOCTBL
CII" 1 npupoaHbIN ra3 He ABNAOTCA TOKCUYHbIMU BELLECTBAMM.
MpumedyaHue — CII unpupodHbill 2a3 AMSFOMCS MarlomMOKCUYHBIMU MTOXapo83pbi800NacHbIMU npodykmamu.

[pu pabome c Cl1I" cnedyem yyumbieams rpedenbHo donycmumbie KoHueHmpauuu (M4K) epedHbix seujecme & 8o30yxe
paboyell 30HbI, yCmMaHOBEHHbIE 8 2UaUeHUYeCKUX Hopmamueax [5].



FOCT P 57431—2017

6.3.2 Acpukcuna

MpupoaHbin ra3 obnagaer TonbKO yaywawowmum addekrom. HopmanbHoe coaepXaHue kucnopoaa B
Bo3ayxe cocrasnsier 20,9 % 006., okpyxaioLas cpeaa, cogepxawias meHee 18 % 06. kucnopoaa, okasbiBaet
noTEeHUManbHO yayluaoliee BosaencTeue. pu BbICOKMX KOHUEHTpauusX NPUPOAHOro rasa MoxeTt Habnio-
AaTbCsl TOLUHOTA UMK TONOBOKPYXEHUE u3-3a HepgocTaTka kucnopoaa. Npu Bbixoae U3 30HbI G MOHUXKEHHBIM
coaepXXaHueM KMCnopoaa CUMITOMBI yAYLIbA ObICTPO ucyesator. CoaepxaHue KMcnopoaa u yrnesoaopoaons
B BO34lyxe paboueri 30Hbl, I1€ BO3MOXHbI YTEUKU NPUPOAHOro rasa, AOMKHO MOCTOAHHO KOHTPONUPOBATLCA.

Oaxe ecnu coaepxaHue Kucnopoaa B Bozgyxe paboyei 30Hbl OCTAaTOMHO AN HOPManbHOFO AbiXaHus,
nepea npoeeaeHuem paboT cneayeT onpeaensTb coaepXXaHue B3pbIBOONACHBLIX KOMMNOHEHTOB. Mpu pa6Gotax
BO B3PbIBOONACHbLIX 30HAX CreAyeT UCMONb30BaTh MHCTPYMEHTbI TOSNIbKO BO B3PbIBO3ALUULLEHHOM UCNOMHEHUMN.

6.4 TpeGoBaHUs NOXAPHOI 6€30MaCHOCTU U CPeACTBa 3aUTbI

Mpu o6pawennm ¢ CII cnegyeTr ucnonb3oBarb OFHETYLUMTENMN MOPOLLKOBOrO TMNA (MPEANOYTUTENBHO C
kap6GoHaTtom kanus). Mepconan, pabotatowumii ¢ CII, AOMKEH YMETb NOMb30BaTLCS NOPOLLKOBLIMU OTHETYLLIN-
TENAMU NPU TYLLEHUM TOPALLMX XKUAKOCTEN. [INa CHWKEHUSA TEMMOBOIO U3Ny4eHUs Npu nokanusauuu noxapa
pa3nutua CMNI cneayeTt ucnonb30Barb BbICOKOKPATHYIO NEHY Unn Onoku u3 neHocTekna.

[ormxHbl ObITb AOCTYNMHBI UCTOYHMKM BOAOCHAOXKEHUA AN OXNAaXAEHNA U NONyYeHNA neHebl. He gonycka-
€TCS NPUMEHATb BOAY ANS TyweHusa noxxapos CIMI.

KoMnnekc nNpoTMBOMOXAPHLIX Mep M 3aluTbl JOIDKEH COOTBETCTBOBATL TpeGoeauuam [6], [7] wnu
FOCT P 56352.

OrHeTyLumTenn AOMKHbI ObITh NOPOLLKOBOrO TUNA.

6.5 LiBet

Mapbl CA 6ecupeTHbl. OgHAKO NPU NonagaHun ux B atMocadepy byaet ob6pasoBbiBaThCA Genoe obnako
BCMEACTBUE KOHAEHCALMU BRaru U3 OKPY>XaloLLEro Bo3ayxa.

6.6 3anax

Mapel CMIM He umeloT 3anaxa.

lTpumedyaHue — He obnadaiom sanaxom napbl ClII; Komopbll nony4eH U3 Heodopupo8aHHO20 U He codep-
Xaujeao cepHUCMbIX coedUuHeHUl NpupodHoe0 2asa.

7 KOHCTpPYKUMOHHBbIE Marepuanbl

7.1 MaTtepuarnbl, CNOMb3yeMblie B UHAYCTPUN CXKUKEHHOrO NPUPOAHOrO rasa

7.1.1 O6wue nonoxeHus

BonbLUMHCTBO MaTepuanoB, NPUMEHAEMbIX ANS NPOU3BOACTBA 000PYAOBAHUA, NOABEMKEHO OXPYN4u-
BaHUIO NpU BO3AENCTBMU OYEHb HU3KUX TeMnepaTtyp. B 4acTHOCTH, BA3KOCTb paspyLieHUa Ans yrnepoaucromn
cTanu oyeHb Hu3ka npu Temneparype CMIr (munyc 160 °C). ins matepuanos, kKOHTakTupytowmx ¢ CIMI, aomk-
Ha ObITb NOATBEPXKAEHA YCTOMYMBOCTb K XPYNKOMY Pa3pyLLUEHUIO.

7.1.2 MaTepuanbl, KOHTaKTUPYOWUE CO CXHUKEHHBIM NPUPOAHBLIM ra3oMm

Martepuansl, KOTOpblE HE CTAHOBATCA XPyNkumu npu koHutakre ¢ CII, u o6nactu ux npuMeHeHus npu-
BefeHbl B Tabnuue 3. Cneayet yuuTbiBaTb, YTO NPUMBEAEHHLIN NEPEYEHD HE ABRSIETCA NOSMHBIM.

Ta6nwuya 3— Marepuarbl, UCMIOfb3yEMbIE B MPSIMOM KOHTAKTE CO CXMXKEHHBIM NPUPOAHLIM ra3oM 1 06nacTi ux npu-
MeHeHUs1

HanmeHoBaHue O6nacTtb NpUMeHeHUA
AycTeHWTHas HepXxaseloLas cTarnb PeaepByapbl, CMUBHble pykasBa, 6GonTel W raiku,
Tpy6onposoabl U PUTUHIK, HACOCHI, TENNOOBMEHHNKN
9 %-Has HuKeneBas cTanb Pe3epByapbl
Hukenesble cnnasbl, eppoHUKENDb PesepByapebl, 60MTbl U raiku
>KenesoHukenesas ctank uHBap (36 % Hukens) Tpy6onpoBoakl, pesepByapel
AnoMUHKeEBbIE cnnaBbl PesepByapbl, TeNNoobMeHHUKN
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HaumeHoBaHne

O6nacTb NpUMeHeHUs

Meab 1 MeaHble cnnaskbl

YNnoTHeHWs!, TPYLUMUECH NOBEPXHOCTH

OnacTomMep

YNNOTHEHWUS!, NPOKNaAKN

BeToH (npeaBapvTenbHO HaNPsXXEHHbIN)

PesepByapbl

Mpadput

YNNoTHeHUs, canbHUKu

PTOPITUNEHNPONUNEH

OnekTponsonauua

MonuTeTpadTopaTuneH (TedroH)

YNnoTHEHUA, CanbHUKK, OMOpHbIe NOBEPXHOCTU

MonuTpUdTOPXNOPSTUNEH

OnopHble NOBEPXHOCTU

Crennut?

OnopHble NOBEPXHOCTU

a) CoctaB cTennuTa, % Macc.: koGanst — 55, xpoMm — 33, Bonbdpam — 10, yrnepog — 2.

7.1.3 MaTtepuanbl, He KOHTAKTUPYHOLME CO CXKMKEHHbIM NPUPOAHBIM ra3oM B HOPMaribHbIX

YCINOBUAX 3KCNsyaTauum

OCHOBHbIE MaTepuansl, NPUMEHSEMbIE [N COOPYXKEHWII, paBOTaIOWMX NPU HU3KMX TEMNEPATYPaX, HO
He npeaHasHayYeHHble AN NPAMOro koHTakta ¢ CMI npu HOpMarnbHbLIX YCROBUSAX SKCNSyaTaLuu, NpUBeaeHbI

B Tabnuue 4. MNpuBeaeHHbI NepeyeHb He SIBNAETCS NOMHbIM.

Tabnuya 4 — Matepunansl, He ucnonssyemsle B koHTakTe ¢ CIIM npu 0BbIMHBLIX YCNOBUAX 3KCMNyaTaLmm

HavnmeHoBaHue

ObnacTb NpUMEHEeHNA

HMSKOHeI’VIpOBaHHaFl HepXaBewLllaa ctalb

LLlapukoBble NoALWNNHWUKW

BeToH (npeaBapuTenbHO HaNPSXEHHbIA, apMUPOBaHHbIN)

Pe3sepByapb!

KonnownaHbli 6eToH

BawuTHan obeanoska

OpeBecuHa (Ganbk3a, kneeHasa dpaHepa, kopa NPoOKOBOro Aepesa)

Tennousonauus

Snacrtomep MacTuka, knein

CteknoBara Tennousonauus
BepMukynuT (BCnyveHHas cnioga) Tennousonauus
MonuBunHUNXnopua Tennousonauyus
Monuctupon Tennousonauus
MonuypetaH Tennonsonauus
Monuunsoyunanypat Tennousonauus
Mecok Tennousonauus

Cunukat kanbuma

BawuTHana obBanoska

Ksapy, (cTekno)

Tennousonauus

lMeHocTekno

Tennousonsauus, sawuTHas obBaroBka

Mepnut

Tennousonauus

7.1.4 QononHuTenbHaa uHopmauus

B kayectBe matepuana anst TennoobMEHHUKOB YaCTO MUCMOSb3YIOT antiOMUHWIA. ANIOMUHUIA MOXET KOH-
Taktuposatb ¢ CII" npu ycnoBuu, yto CIIN HEe coaep>XUT NpuMecel, BbI3bIBAIOLLMX KOPPO3MIO aritoOMUHUA,

HanpuUMep pPTyTu.

TpyGHble n NnacTuHYaTblie TeNNO0OMEHHUKU, TaK Ha3biBaEMbIE «XONOAHbIE DOKCbIY, HA 3aBOAAX MO CXKU-
JKEHMIO NPUPOAHOTO ra3a Kak NpaBuno 3aLULLAIOT CTanbHbIM KOPMYCOM.

AnNIOMUHUI TAIOKE MCNONb3YIOT AN U3rOTOBNEHUS NOABECHLIX KPbILL BHYTPU pe3epByapos.

ObopyaoBaHue n marepuarl, CneuuanbHO NpeaHa3HaA4YeHHbIe AN XUAKOro KUCropoaa Unu XXUAKoro

a3oTa Kak npasuno Taioke npurogHsl Ana CIr.
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O6GopyaosaHue, npeaHasHadyeHHoe ang CII, paccumMTaHHOe Ha BbICOKOE AaBfEHWE U COOTBETCTBYHO-
LLYIO TemMnepaTypy, AOMKHO ObITb CMPOEKTUPOBAHO C YYETOM BO3MOXHOTO CHUXXEHUSI TEMMEpPAaTypbl B Cny4ae
pasrepMeTu3aLmn CUCTEMbI.

7.2 TepMuyeckue HanpspKeHus

HawnBonee yacTo kpuoreHHoe o6opyaoBaHue, ucnonbyemoe B uHayctpun CII, nogeepraerca 6bICTpo-
MY OXNaXKAeHUI0 — OT TeMMepaTypbl OKPY>KatoLLen cpeabl 40 TeMnepaTtypsbl, xapakrepHon ans CIr.

TemnepaTypHble TPaAWEHTbI, BO3HUKAIOLWIME B NPOLECCE OXIIAXKAEHMUS, BbI3bIBAOT TEPMUYECKME Ha-
NPSHKEHUS, KOTOPbIE ABMAIOTCA KPAaTKOBPEMEHHbIMU U LIMKIMYECKUMMI, MPU STOM MaKCUMarnbHOE HanpskeHue
BO3HUKAET BAOSb CTEHOK pe3epByapoB, KOHTaKTMpyowmx ¢ CII. YkazaHHble TEPMUYECKUE HANPSXKEHUSA Ha-
pacTatoT C yBenuyeHneM TOMNLMHbLI MaTepuana u MoryT CTaTh CyLUEeCTBEHHbIMU Npu TonwuHe 6onee 10 MM.
OnNs KpUTUHECKUX TOYEK MEPEXOAHBIE UMK YAAPHbIE HANPSXKEHUSA MOXKHO BbIYUCIIUTL C UCMOSNb30BAHMEM YCTa-
HOBMEHHBLIX METOAOB, U OHU AOMKHbI ObITb UCMLITAHbI HA XPYNKOE paspyLUeHne.

3KCcTpeManbHble Temnepartypbl Ha 06bekTax CIMIT NPUBOAAT K 3HAYUTENbHBLIM TEMMOBLIM PACLUMPEHNAM
unu cxartusam. Ana npeaoTepaLLeHnsa nepeHanps>keHun TpybonpoBoabl U APYTUE ANEeMEHTbl KOHCTPYKLUU He-
06x0auMO pacnonaratb ¢ y4eTOM BO3MOXHbIX CMELLEHUA.

Ecnu Tpy6onpoeog 3anonHeH CIMIM yacTuyHO, TeMnepaTypHbIi rpagueHT OT BEPXHEN K HUXKHEN YacTu
TpyObl MOXKET BbI3bIBATb HAMPSHXKEHUSA M3rnba u 0CTaToYHbIE AeopMaLIMm, YTO MOXKET NPUBECTM K pasrepMe-
TM3auuu, rmaBHbIM 06pa3oM B MECTax donaHLUEBbIX COEANHEHNN.

Ons MuHUMU3aumMm n3rnboB M NPeaoTBPALLEHUS HANPSPKEHUI U3-3a U3MEHEHNS TeMnepaTypbl BO BCEX
pexxumax (oxnaxgaeHue, Harpes, NEPEXOAHbIE PEXMMbI U AP.) AO0MKHbI ObITb NPOBEAEHbI nccnegoBaHmsa 060-
pyaoBaHusi u TpyOONPOBOAHBIX CUCTEM HA TMOKOCTb. CMBITAHMS HA MAACTUYHOCTb AOIDKHbI BKIIOYATh BCE
00bIYHbIE, aBAPUIHLIE U UCKITIOYUTENBHBIE CrydYan Harpy3ku (Bec, BeTep, CHer, 3eMNeTpsCEHUs 1 ap.).
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Mpunoxenne A
(cnpaBouHoe)

CBefeHnsi 0 COOTBETCTBUM CChINIOYHbIX HALMOHASbHbIX CTAHAAPTOB CTaHAAPTaM, UCNOfIb30BaHHbIM
B Ka4yeCTBe CCbINTOYHbIX B NPUMEHEHHOM MeXAYHapOOHOM CTaHOapTe

Tabnuya A1

OostaueHne cobinoyHoro CreneHb QO603HavyeHNe 1 HauMeHOBaHWe CCbINTOYHOTo CTaHgapTa
HalMoHanbHOro ctaHaapTa COOTBETCTBUA
FOCT P 56352—2015 NEQ NFPA 59A «CTaH4apT no NpousBOACTBY, XpaHEHWUIo N obpaLleHuio

CO CXWXEHHBIM NpupoaHbIM rasom (CIM»

BeTCTBUA CTaHAapTOB:

MpuMeyaHue — B HacTosALell TaBnuLe UCMONBb3OBaHO Criefyolliee YCroBHOE 0603HAYEHNE CTeNeHU COoT-

- NEQ — HesKBUBareHTHbIe cTaHaapThl.
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(]
(2]

(3]
[4]

(5]

ISO 6568
ISO 6974

ISO 6578
ISO 8310

Bbubnuorpadua

Natural gas — Simple analysis by gas chromatography

Natural gas — Determination of composition with defined uncertainty by gas chromatography
method

Refrigerated hydrocarbon liquids — Static measurement — Calculation procedure

Refrigerated hydrocarbon and non-petroleum based liquefied gaseous fuels — General
requirements for automatic tank thermometers on board marine carriers and floating storage

MH2.2.5.1313—03 T[peaensHo gonycTumble KoHUeHTpauuu (MOK) BpeaHbIX BeljecTs B Bo3ayxe paboyeii 30HbI

IvrueHnyeckue
HopMaTuBbI
[6] EN1473 Installation and equipment for liquefied natural gas — Design of onshore installation
[71 NFPAS9A Standard for the production, storage, and handling of liquefied natural gas (LNG)
YIK 66-911.33:665.612.3:006.354 MKC 75.160.30
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