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Mpepgucnosune

1 MOArOTOBJ/IEH O6WwecTBOM C OrpaHMYeHHON OTBETCTBEHHOCTbIO «HayuHo-uccnegoBaTenbCkuii NH-
CTUTYT NPUPOAHbIX TA30B U ras3oBbiX TexHonoruii — lasnpom BHUUIA3» (OOO «lasnpom BHUWUIA3») Ha
0CHOBE COGCTBEHHOr0 NepeBofa Ha PYCCKUI A3blK aHMN0S3bIYHOM BEPCUM MEXAYHApPOAHOro ctaHaapTta, yka-
3aHHOr0 B NyHKTe 4

2 BHECEH TexHuyeckum KOMUTETOM Mo cTaHgapTusauum TK 52 «MpupoaHblil N CKUXKEHHbIE rasbl»

3 YTBEPX/EH U BBEJEH B JEWCTBUE Mpukaszom defepansHOro areHTcTBa no TeXHUYECKOMy pe-
rynuposaHuio n metponorum ot 30 mapta 2017 r. Ne 219-cT

4 HacToswwii cTaHAapT ABAsSieTCA MOANMULUMPOBAaHHbIM MO OTHOLWEHUIO K MEXAYHapOAHOMY CTaHAapTy
MNCO 16903:2015 «HedTsAHaA 1 ra3oBast NPOMbILLIEHHOCTb. XapakTepuctuku CIIT, npoekTupoBaHue 1 Bbi6op
maTepuanos» (ISO 16903:2015 «Petroleum and natural gas industries — Characteristics of LNG. influencing
the design, and material selection». MOD). MNMpun 3TOM AOMNONHWUTE/IbHbIE NPUMEYAHUS, CCbIJIKW, BKIOYEHHbIE
B TEKCT cTaHgapTa ANS yyeTa oco6eHHOCTeli pOCCUIICKON HaLMOHanbHON cTaHgapTu3auun, BbigeneHbl Kyp-
C/BOM.

HanmeHoBaHMe HacToAlero ctaHgapTa U3MEHEHO OTHOCUTENIbHO HAaUMEHOBAHWUA YKa3aHHOIo Mexay-
HapofHoro cTaHgapTa Ana npmeegernsa B cootsetcTeue ¢ FOCT P 1.5— 2012 (nyHKT 3.5).

CBefleHNss 0 COOTBETCTBUM CCbINNOYHBbIX HaLMOHANbHbIX CTAH4ApPTOB CTaHAapTaM, UCNO/Ib30BaHHbIM B
KayecTBe CCbI/IOYHbIX B MPUMEHEHHOM MeXAyHapoA4HOM cTaHAapTe, NpuBefAeHbl B AOMNO/HUTE/IbLHOM NPUIo-
Xenun JA

5 BBEJJEH BIMEPBbIE

6 MEPEVN3AOAHUE. Hoabpb 2019 r.

MpaBuna NpMeHeHUs HacToALW ero cTaHgapTa YyCTaHOBNEeHbl BCcTaTbe 26 ®efepasnbHOro 3akoHa
0T 29 moHA 2015 r. Ne 162-d3 «O cTaHfapTusauuun B Poccuiickoii degepaunn». NHpopmauma 06 ns-
MEHEHUAX K HacTosAWeMy cTaHAapTy ny6anKyeTcsa B €Xorog>tom (Mo COCTOSHUIO Ha 1AHBaps Tekyl,ero
roga) nHdopmaumnowoM ykaszatene «HaunoHanbHble cTaHAapThli», @ oPUUNANbHbLIA T€ KCT U3MEHeHU
N NONpaBoOK — B eXeMecCA4YHOM MH(OopMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHgapTbl». B cnyvae
nepecmMoTpa (3ameHbl) UM OTMEHbl HaCcTOsILW ero cTaHAapTa COOTBeTCTBYH W ee yBeJoM/eHne 6yaeT
ony6/MKOBaHO B GnuxaliliemM BbIMYyCKe €XeMeCSYHOro UH(OopMauMOHHOro ykasatensa «HauuoHanbHble
cTaHfapTbl». CoOTBeTCTBYWO W as UHpopmauusa, ysegoMaeHne U TEKCThl pasMelalnTca TakXe B UH-
hopMaunoHHOl cucTeme o6LLETO NOML30BAHNA — Ha ohuuManbHOM caiiTe degepanbHOro areHTcTBa Mo
TEeXHNYEeCKOMY peryimpoBaHuio u MeTponoruu B ceTn NHTepHeT (Www.gost.ru)

© ISO, 2015 — Bce npaBa coxpaHAKTCA
© CtaHgapTuHdopm. ochopmaeHue. 2017. 2019

HacTosiwuii ctaHAapT HE MOXET 6bITb MOSIHOCTHID UM YACTUYHO BOCNPOU3BEAEH, TUPAXNPOBaH U pac-
NpocTpaHeH B KauyecTBe ohuLManbLHOro n3gaHns 6e3 paspelleHns deaepasnbHOro areHTcTBa No TeXHUYECKo-
MYy perynpoBaHuio 1 MeTposiorum
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FOCT P 57431— 2017
(MCO 16903:2015)

HALUWOHA/MNbHBIN CTAHAOAPT POCCUMNCKOW PEOEPALMUNMN

A3 MPUPOAHbBIN CXUMKXEHHbIN

O6uwne xapakTepucTmkm

Liquefied natural gas. General characteristics

Hata BBegeHna — 2018- 01- 01

1 06nactb NpMMeHeHMUS

HacTosiwmii ctaHpapT yctaHaBnnBaeT o6LWMe XapaKTepUCTUKK CXUKEHHOTo npupogHoro rasa (CMr) u
KPWOTEeHHbIX MaTepnasnos, UCNOb3yeMbIX B WHAycTpun CMI. HacToswwmil cTaHAapT TakkKe COLEepPXWUT peko-
MeHZAaLuMU no Bonpocam oXpaHbl 340PO0BbS U TEXHUKN 6E30MaCHOCTY U NpeAHa3HauYeH 41 UCNONb30BaHUS B
KayecTBe CNpPaBOYHOrO AOKYMeHTa Npu NpakTUYeckoM NPUMEHEHUN APYrMX CTaHAapTOB B 06/1aCTU CXMKEH-
HOro NpupoAHoro raza. CTaH4apT MOXHO UCMO/Ib30BaTb B KAYECTBE CMPABOYHOr0 MaTepuana npu npoeKkTupo-
BaHUW WK 3KCMyaTauum ycTaHoBOK no npoussogctay CHT.

2 HopmaTtuBHbIE CCbI/IKK

B HacToAueM cTaHfapTe UCMO/b30BaHbl HOPMAaTUBHbIE CCbIJIKW Ha cnegyloune cTaHgapThbl:

FOCT 30852.19 (MOK 60079-20:1996) SnekTpoobopyaoBaHue B3pbiBo3aumiieHHoe. Yactb 20. [laHHble
Mo roplyYnm rasam v napam, OTHOCSIL MECSH K 3KCNyaTaLunn anekTpoobopyaoBaHus

FTOCTP 56352 HedpTAHas 1 ra3oBasi NPOMbILW IEHHOCTb. [TPON3BOACTBO, XpPaHEHUE U NepeKayka Cxu-
XEeHHOro npupogHoro rasa. O6uwune Tpe6oBaHna 6e30NacHOCTH

FOCT P 56719 a3 roptoYnii NpupoAHbI CXMKeHHbI. O T6op Npob

MpumeyaHue — Tpu NOMb30BaHNN HACTOALLMM CTAHAAPTOM Lie/Ilecoo6pa3Ho NPOBEPUTL AENCTBUE CCbINIOUHbIX
CTaHAaPTOB B MHChOPMALMOHHOI cucTeMe 06LLEro nosib30BaHNs — Ha oduLmanbHOM caite defepasibHOro areHTCTaa no
TEXHWUYECKOMY PErySIMPOBaHMIO Y METPOJIONAN B CETW MIHTEPHET WM MO eXeroaHoMy NHOPMALMOHHOMY yKasaTento «Ha-
LIMOHa/IbHBIE CTAHAAPTbI», KOTOPbIA OMy6/MKOBAH MO COCTOSIHWIO HA 1 SiHBAPS TEKYLLETO FOAa, W N0 BbiMyCKaM eXemecsiy-
HOTO MH(POPMALIMOHHOIO yKasaTens «HauuoHasbHble CTaHAAPTbI» 3a TEKYLIMI rof. ECI 3aMeHeH CCbINOYHbIN CTaHaapT,
Ha KOTOpbIN faHa HefJaTVPOBaHHAs CCbi/Ka, TO PEKOMEHAYETCS 1CMO/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOT0 CTaHgapTa
C YUYETOM BCEX BHECEHHbIX B aHHYI0 BEPCUIO U3MEHEHWIA. EC/IM 3aMEHEH CCbIIOYHbIA CTaHAAPT, HA KOTOPbLI AaHa faTu-
pOBaHHas CCbINKa, TO PEKOMEH/YETCS CMO/b30BaTh BEPCUIO 3TOTO CTaHAApPTa C YKa3aHHbIM Bbille FOA0M YTBEPXKAEHUS
(NpuHsATUS). ECNM Nocne yTBePXAEHNs HACTOSALLEero CTaHAapTa B CCbIIOYHbIN CTaHAAPT, HA KOTOPLIA faHa faTMpoBaHHas
CCblfIKa, BHECEHO M3MEHeHe, 3aTparvBatoLLee NoJoXeHNe, Ha KOTOPOE AaHa CCbifKa, TO 9TO NOJOXEHUE PEKOMEH/YETCA
NpUMeHsTbL 6e3 yueTa AaHHOTO U3MEHeHUs. ECNN CCbINOYHbIN CTaHAAPT OTMEHeH 6e3 3aMeHbl, TO MOJOXeEHVE, B KOTOPOM
[iaHa CCblIKa Ha Hero, PeKOMEeHAYeTCs NPUMEHSTbL B YacTu, He 3aTparvBatoLLeit 3Ty cCbiky.

3 TepMUHbLI 1 onpepeneHuns

B HacTosilem cTaHfapTe NPUMEeHeHbI ciedyloline TEPMUHbI C COOTBETCTBYIOLWMMUN ONpeaeneHnamm:

3.1 otnapHolii ra3 (boil-off gas): Ma3. o6pa3ylowmniica Npy NPon3BOACTBE, XPaHEHUN N TpaHCNOPTUpPOBa-
HUW CXMXXEHHOTO NPUPOAHOro rasa.

3.2 koHAeHcaT (condensate): YrnesoAopoAHas XWAKOCTb, KOHAEHCUpyoLWascsa n3 NnpupoAHoro rasa u
cocTosilas B OCHOBHOM U3 neHTaHoB (C5H12) n 6onee TAXeNblX KOMMNOHEHTOB.

N3paHne opuunanbHoe
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MpumeuvaHne — B KOHAEHCATE COAEPXKMTCS HEKOTOPOE KO/IMHYECTBO PACTBOPEHHOIO NponaHa 1 GyTaHa.

3.3 CXMXKEHHbI npupogHblii ras [liquefied natural gas (LNG)]: KpuoreHHas Xuakoctb 6e3 uBeTta u
3anaxa, cocTosilas a OCHOBHOM U3 MeTaHa, KoTopas MOXeT cofepXaTb He6obline KoNuyecTsa araHa, npo-
naHa. 6ytaHa, asota 1 ApPYrnx KOMMNOHEHTOB, NPUCYTCTBYOLWNX B NPUPOAHOM rase.

3.4 cxXMmKeHHble yrnesogopoaHblie rasbl [liquefied petroleum gas (LPG)]: Yrnesogopogbl, Haxoas-
wmecsa B ra3o06pa3HOM COCTOSAHWUM MPU HOPMasibHbIX 3HAYEHUAX TemnepaTypbl U faB/ieHUs, HO 1erko nepe-
X04ALMe B XUAKOe COCTOAHME NPy HEGONbLLIOM U36LITOYHOM AaB/EeHUN NpU HOpManbHOl Temnepartype, Ha-
npumep nponaH n 6yTaHbl.

3.5 ra3oBblli KoOHAeHcaT [natural gas liquids (NGL)]: XXugkas cmecb yrneBofoposoB, Bblaensemas u3
CbIpOro NPMPOAHOro rasa u cogepxatias aTaH, nponaH, 6yTaHbl, NeHTaHbl U ra30Bbli 6EH3UH.

4 CokpaweHus

B HacToswwem cTaHjapTe NPUMeEHeHbl crefyol e cokpalleHus:

BPIMBXX (BLEVE) — B3pbiB pacluMpaoWmnxca napos BCKUNawlL el XXUaKocTu;
CYT (LPG) — CXWXeHHble yrneBoAopOfHble rasbl;

KAP (QRA) — KONMYEeCTBEHHbIN aHaIN3 PUCKOB:

M®I (RPT)— MrHOBEHHbIV ha30BbIli Mepexog;

MNM3n (SEP) — noBepxHOCTHas NJIOTHOCTb IHEPTUN U3NTYyUYEHUS;

CIMI (LNG) — CXWXKeHHbIi NpupoaHbIA ras.

506wWwme xapakTepUCTUKN CXVKEHHOTO NMPUPOLHOro rasa

5.1 O6wme NoNOXeHUS

MepcoHan, paboTtatowmin ¢ CMAI. go/mkeH 6bITb 03HAKOMNEH C XapakTepucTukamu NpupoaHOro rasa B
CXMXEHHOM 1 ra3o006pa3HOM COCTOAHUAX.

MoTeHunanbHaa onacHocTb Npu obpaweHun ¢ CIT rnaBHbIM 06pa3om 06ycnoB/ieHA TPEMSA ero BaXKHbl-
MW CBOWCTBaMMU;

a) CMNIr — KpuoreHHas XungkocTtb. Mpu aTMochepHOM faBneHnn, B 3aBUCMMOCTUN OT cocTaBa. CIMI kunut
npu Temnepartype npn6an3ntenbHo MuHyc 160 °C. Mpu aToii Temnepatype napsl CMNI nmeT 661blWYIO NAOT-
HOCTb. YeM OKpYXalLWnii Bo3ayX;

b) oUeHb Heb6obLWMEe 06bEMbBI XNAKOCTU NpeBpawaTcs B 60biMe 06bembl rasa. 3 ogHoro o6bema
CII o6pa3syetcsa npumepHo 600 o6beMOB rasa;

C) NpMpOAHbIl ras. Kak u apyrve rasoobpasHble yrnesofopoAbl, ABASETCA NerkoBocnaameHaWwmmes
BelwecTBOM. B ycnosuax okpyxatwueli cpefbl KOHUEHTpaunoHHbIe npegenbl BOCNN1aMeHeHNs cMecu napos
CII c BO34yXOM coCTaBAsAT NpubnnsntensHo ot 5 % ao 15 % no o6bemy rasa. MNpu HakananeaHuu rasa B
3aMKHYTOM MPOCTPaHCTBE BOCMNaMeHeHne MOXeT NPUBECTU K AeToHauuu U yaapHOi BOMHe BCNeACTBUE U3-
6bITOYHOrO AaBAeHus.

MpumeuvaHnne — B Poccuiickoin degepaunn B cootTBeTcTBuM ¢ FTOCT 30852.19 ycTaHOENeHbl 3Ha-

YeHNS KOHLEHTPaLMOHHbIX NPeAesnoB BOCM/IaMEHEHUSI MPUPOAHOTO ra3a B CMeCAX C BO3AyXOM: 4.4 % 06. (HWKHWIA)
n 17.0% 06. (BEpXHWIA).

B HacTosiwem cTaHgapTe npueegeHbl ceolicTBa CMI v noTeHuManbHO onacHble akTopbl Npu o6pa-
LeHUn ¢ HUM. TMpun oueHKe NoTeHLManbHO onacHbIX hakTopoB 06bekTa CMI NPOEKTUPOBLUKN AO/KHbI YUUTbI-
BaTb OMACHOCTU BCeX NPON3BOACTBEHHbIX LMKI0OB. HacTo NCTOYHMKOM OCHOBHOI ONACHOCTM ABNSETCS He CO6-
ctBeHHo CIMI. a gpyrve cakTopbl, cBA3aHHble ¢ npou3sogcTBoM CII. Takue Kak KpMoreHHoe o6opypoBaHune
3aBoja Mo CXWKEHUI0 rasa nnmn BbICOKOe JaBfieHne rasa Ha BblIXxofe YCTaHOBOK perasundukayum.

5.2 CeoiictBa CNIr

5.2.1 CocTtaB

CII sBnsieTca cMecbio yrnesoA0poao0B, COCTOsAL e NPenMyLLeCTBEHHO N3 MeTaHa, KoTopasi Takxe co-
OEepPXUT 3TaH, nponaH, a3oT U ApYyn-ie KOMNOHEHTbl, 06bIYHO MPUCYTCTBYOLWME B NPUPOAHOM rase.

dusunyeckne N TepmMoaMHaMmyeckne CBOMCTBa MeTaHa U ApYrMx KOMMNOHEHTOB NPUPOAHOrO rasa MOXHO
HaliTy B CNpPaBOYHOW NuTepatype u nporpammax gns TepMoguHaMuyecknx BbluncneHunin. HecmoTtps Ha To. 4To
OCHOBHbIM KOMMoHeHTOM CT1IN ABnfeTca MeTaH, AN BbluncneHna xapakrepuctuk CrI He cnefyeT ucnosib-

2
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30BaTb NapameTpbl YNCTOro MeTaHa. Mpu oT60ope nNpo6 CMI (cm. TOCT P 56719) Heo6X04MMO NMPUHUMATb
crneynanbHble Mepbl 4151 NONYYEeHUS NpefCcTaBUTeNIbHbIX NPO6 B LEeNAX UCKNIOYEeHUss HeJOCTOBEPHbIX pPe3ysib-
TaTtoB aHanM3a n3-3a ucnapeHuns NeTyynx KOMNOHEeHTOB.

Linpoko npumeHsieTcs meTtof otbopa npo6 manoro notoka CMI ¢ HenpepbiBHLIM UcnapeHnem npu no-
MOLLM cneunanbHoro ycTpoiictea (McnapuTens), Kotopoe npefHasHadyeHo Ana obecnevyeHus npeacrasuTeslb-
HOCTK Npo6bl perasuduynposaHHoro CMNIr 6e3 hpakumoHpoBaHUs.

[pyroii metog — oT60p NPo6bl HEenocpeACcTBEHHO W3 ycTaHOBKM perasucukaunn Crr. OTobpaHHble
npo6bl 3aTeM aHaIM3MPYIOT C MOMOLLbI0 06bIYHbLIX METO/0B ra3oBol XxpoMartorpaduu, Hanpumep no craHgap-
Tam [1] nam (2].

5.2.2 MnoTHOCTbL

MnotHocTb CMI 3aBUCUT OT €ro KOMMNOHEHTHOro cocTaBa M 06bIYHO Konebnetca B gnanasoHe ot 430 go
470 Kr/mM3, HO B OTAE/IbHbIX Caiyyasx Moxet gocturate 520 kr/m3. MnoTHocTe CMI 3aBUCUT OT TeMnepaTtypsbl
XUAKOCTU € rpagneHToM TemnepaTypbl npumepHo 1.4 kr/(m3 K).

MA0THOCTE MOXeT 6biTb M3MEpeHa HenocpefCTBEHHO, HO. Kak MpaBWU/Io, ee BbIYUCAAIT Mo cocTaBy
rasa, onpefeneHHoMy MeToAoM ra3oBoi xpomartorpaduu. na onpegenerma nnotHoctn CMNI pekomeHayeTcs
1ncnonb3osatb METOA Mo cTaHgapTy [3).

MpumeuaHne — YkasaHHbI METOZ M3BECTEH KakK NEPECMOTPEHHbI MeTof Knoseka — Mak-KunanY

5.2.3 TemnepaTtypa

B 3aBMCMMOCTW OT KOMMOHEHTHOro coctasa CIMIr umeeT Temnepartypy KMneHus B guanasoHe OoT MUHYC
166 °C pgo muHyc 157 °C npu aTmMocthepHOM faBneHun. iameHeHne Temnepartypbl kunenus CMNI B 3aBUcUMO-
CTW OT AaBfieHns coctaBnaeTt npumepHo 1,25 10 4 °CHAla. Temnepatypy CMI 06bIYHO N3MEPSAIOT C MOMOLLbIO
Meab/Mefb-HUKeNeBbIX TepMonap WA NNaTMHOBLIX TEPMOMETPOB CONPOTUBAEHMUA, Hanpumep, NpUBeAeHHbIX
B cTaHgapTe (4).

5.2.4 BaskocTb

BaskocTb CIIN 3aBUCKT OT cocTaBa 1 06bIYHO HaxoauTcsa B AuanasoHe ot 1.0 10'4p0 2.0 10 4 1 npwu
Temnepatype MuHyc 160 °C. uto coctaBnseT oT 1/10 go 1/5 BA3kocTu BoAbl. BA3kocTb CIIN Takxe 3aBUCUT OT
Temnepartypbl XXWAKOCTU.

5.2.5 MpuMepbl CXWKEHHbIX NPUPOAHbIX ra3oB

Tpu npumepa TUNUYHbLIX CMNI npuseeHsbl B Tabnuue 1 (3HaYyeHUs PU3NKO-XMMUYECKUX XapaKTepucTuk
nosiy4eHbl NyTem MogennpoBaHus).

Tab6nuuya 1— TpruMepbl CKMKEHHbLIX NMPUPOAHBIX ra30B

CBoiicTBa npu TeknepaTtype KUMNEHUS NMPU HOPMaNbHOM AaBneHUn cnri1 cnr2 cnrs

MonsipHas gons. %:

n2 0.13 179 0.36
OX¢ 99.8 93.90 87.20
C2He 0.07 3.26 8.61
C3H8 - 0.69 2.74
130-C4H10 - 0.12 0.42
H-CaHio - 0.15 0.65
¢ BH 12 - 0.09 0.02
MonekynsipHast macca, Kr/Mosb 16.07 17.07 18.52
Temneparypa kunesus. “C -161.9 -166.5 -161.3
MnoTHoCTb, Kr/mM3 422 448.8 468.7
O6bem rasa, nonyyaemsliii n3 1 M3 CMIr npu 0 "C n 101.35 klMa. M3/m3 588 590 568
O6bem rasa, nosyyaembliii n3 11 CMNI npun 0.0 *C 1 101.325 k/la. M3 103k 1392 1314 1211
MaccoBas ckpblTas Tensota napoobpasosaHusi, KI/xr 525.6 679.5 675.5
Bbicwas Tennota cropaHus. MIx'm3 37,75 38.76 42.59

1>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 (MN10THOCTb CXXWKEHHOrO NPUPOAHOro rasa 1 yrieBofopoaoB
C HU3KVIM MOJEKYNAPHbIM BeCOM, Tpyapl 1-/ MexayHapoaHoli KoHtbepeHuum no CIIr. 1968).
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MpumeuvaHune — B Poccuiickoli degepaumy NPUHATLI CTaHAaPTHbIE YCOBUS U3MepeHus obbema rasa:
Temnepartypa 20,0 "C n gaBneHue 101.325 klMa v gns nprBeAeHNs K 3TUM YC/IOBUAM 3Ha4eHusi 06beMOB ra3a, yKasaH-
Hble B Tabnunue 1 HeobxoanMMo YMHOXMUTb Ha 0.9313.

5.3 ®dusunyeckume ceoiictea

5.3.1 ®u3unyeckme cBoiicTBa OTNapHOro rasa

CII XpaHAT B KUNSALWEM COCTOAHUN B TENON30/IMPOBaHHbIX pe3epByapax 60nbLlW ol BMecTUMocTH. Jlo-
6011 NpUTOK Tenna n3BHe Bbi3biBaeT ncnapeHve yactu Crl B ra3osyto hasy. Micnapuslumniica npyn aToM ras Ha-
3bIBalOT OTNApHbIM ra3om. CocTaB OTNapHOro rasa 3aBucuT oT coctasa CII. Hanpumep, oTnapHoii ras moxer
cogepxaTtb 20 % a3ota. 80 % MeTaHa, a Takxe crefbl 3TaHa: coAepxaHue a3ota B OTNApHOM rase MoxeT
6bITb NPUMEpPHO B ABajLaTh pa3 Bbiwe, Yyem B CII.

MockonbKy B ra3oByto hasy ncnapsoTca NpenmyLecTBeHHO a3oT 1 MeTaH, OCTaBLUAasCsa XUAKOCTb Coaep-
XWUT 60NbLIYI YacTb BbICWINX YrNeBoAopoaoB. OTnapHble rasbl Npu Temnepartype Hmwke MuHyc 113 °C — gns
4MCTOro MeTaHa n MmHyc85 °C— pansa cmecu 80 % meTaHa 1 20 % a3oTta byayT TsHKesee oKpyxXatoLero Bo3gyxa.
Mpu HopManbHbIX YCIOBUAX NIOTHOCTL OTMAPHbIX ra3oB cocTaBnseT npumepHo 0,6 NIOTHOCTU BO3gyxa.

5.3.2 MrHoBeHHOe ucnapeHue

Kak B cnyyae nwo60ro Haxogsweroca nofg gasneHunem dawonga, npyu cHmwkeHun gasnenunsa CIT Huxe
3Ha4vyeHus, NPy KOTOPOM MPOUCXOAUT €ro KuUMeHue, Hanpumep, nNpu NPoxXoXxAeHun yepes knanaH, HekoTopoe
konnuyectBo CII mucnapsieTca, u ero TemnepaTtypa najaeTt [0 HOBOW TOYKU KUMNEHWA NpW faHHOM JaBre-
HuW. Takol npouecc M3BeCTeH Kak MrHOBeHHoe ncnapeHue. Mockonbky CIIT aBAsieTCA MHOrOKOMMNOHEHTHOIA
CMeCbl0, COCTaBbl MTHOBEHHO MCNApMBLUErocs rasa u octaBlUeica XNMAKOCTU OTANYalTCA MO NpUYnHaM, npu-
BefleHHbIM B 5.3.1.

Hanpumep, npu nageHun fasneHus Ha 103 MNa mrHoseHHoe ucnapeHune 1 m3 CMI npu Temnepartype
KWMEeHWs, COOTBETCTBYOLWEN AaBneHno B guana3oHe oT 1 105 Ma go 2-105 Ma. npuBoguT K BbiGpoCy npu-
MepHo 0.4 kr ra3a. bonee ToyHoe BblUMC/IEHME KOMMYECTBA U COCTaBa XUAKUX U ra3006pasHbiX MPoAyKTOB
MFHOBEHHOTO UCNapeHUsi MHOTOKOMMOHEHTHbIX XUAKWUX cpef, Takux kak CMI. sBnseTca CNOXHON 3agadveli.
Ana Takux BblYMCNEHUI cnegyeT NCNONb30BaTh HAAEXHbIe KOMNbIOTEPHbIE NPOrpamMmMbl TEPMOLUHAMUNYECKUX
BbIYMCNEHUIA NN NPOrPamMMHbIe KOMM/IEKCbl TEXHONOTMYECKOro MOAeIMpoBaHnsa, cogepxaline cooTBeTCTBY-
oWy 6asy faHHbIX.

5.3.3 Pa3/iuB CXXWXEHHOro NpUpoAHOro rasa

Mpu nonagaHun CIMI Ha 3emno (Npu aBapuitHOM pa3nuBe) CHavyana NPOUCXOAUT UHTEHCUBHOE Kune-
Hue. 3aTeM CKOpocCTb ucnapeHusa CII 6bICTPO NajaeTt 40 NOCTOAHHOrO 3HayeHWs, KOTopoe onpegensercs
TEenn0BbIMM CBOWCTBAMM FPYHTA M MPUTOKOM Tenna, NosyyaeMoro oT okpyXawuwero Bosgyxa. CKoOpocTb uc-
napeHus CII mMoxXeT 6bITb CH/KEHa 3a CYeT MCNONb30BaHNs TeNJI0N30NPOBaHHbLIX MOBEPXHOCTEW B MecTax
BO3MOXHbIX yTeuek. CKkopocTb ncnapeHua CIrIr ¢ noBepxHOCTell pa3HbiXx maTtepuanoB npusegeHa B tabnu-
ue 2. 3HayeHus nNpuBefieHbl B KayecTBe npuMmepa u AO/DKHbI 6biTb NPOBEPEHbLI NPU UX UCMOJSIb30BaHUN 418
KOMIMYeCTBEHHOr0 aHanmsa puckos (KAP) unn npoekTmpoBaHus.

Tabnuya 2— CkopocTb ncnapexus CMr

MaTtepuan CkopocTb ucnapexus CII ¢ eanHMLLI NoBepxHOCTU Yepes 60 0. «x/(M24)
WlebeHb 480
MokpbIii necok 240
Cyxoii necok 195
Bopga 600
OGbIYHbI (CTaHJAPTHbI) 6€TOH 130
JNlerkunii KONNouaHbI 6eTOH 65

Mpu pasnuee CMI HebonbwmMe 06beMbl XUAKOCTY NpeBpaLLalnTcs B 3Ha4YMTeNbHble 06beMbl rasa, npu
3TOM M3 O4HOT0 06bema XUAKOCTU B YCNOBUSAX OKpyXallleil cpefbl o6pasyetcs npubamsntensHo 600 06b-
emoB rasa (cm. Tabnuuy 1).

Korga pas3nue NpoucxoAnT Ha NOBEPXHOCTU BOAbl, KOHBEKLMA B BOE HACTONbKO WHTEHCUBHA, YTO CKO-
pPOCTb UCNapeHus, OTHECEHHAs K Niowaan noBepxHOCTU, ocTaeTcsi NOCTOAHHONW. Mnowaab pasnusa Crl 6y-
AeT NpoAokKaTb YBeNMUMBaTbCsa 4,0 TEX MNOP. NOKA CKOPOCTb UCNAPEHMUA XNAKOCTU He CTaHeT paBHa CKOpoCcTH
npMTOKa XUAKOCTU, NPUGLIBaKOLW el B pe3ynbTaTe yTeuku.
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5.3.4 PacnpocTpaHeHune n paccesiHue ra3oBbiXx 06/1aKoB

MepBoHayanbHO ras, obpasywwninica B pesynbtare ncnapeHua CII, nmeeT NpubAN3UTENBHO Takylo Xe
Temnepatypy, 4to 1 CMl. n NA0THOCTb, 60/bLIYI0, YEM NAOTHOCTb OKPYXXaloLero Bo3ayxa. Takoii ra3 B nepByto
oyepeb nNog AeCTBMEM CUMbl TSXECTM ByaeT pacnpocTpaHATbLCS N0 NOBEPXHOCTU 3eM/IK, NOKa He nporpeeT-
Csl B pe3ynbTaTe NornoweHna Tenna n3 noysbl U NepemMeLllBaHns ¢ OKPYXawLWwmnm BO34yXOM.

Pa3baBneHve TensbiM BO34yXOM MOBbIWAET TEeMMepaTypy U CHMXaeT MOMEKYNAPHYIO Maccy napoBo3-
AylwHol cmecu. B pesynbTate 3T0ro 06nako 6yaeTr uMeTb 66/blY MAOTHOCTb, YEM OKpYXalLMii BO3AYX,
[0 Tex nop. noka He 6yaeT pa3baBfeHO 3HAUYUTENIbHO HMXKE KOHLEHTPaLMOHHOro npejena BocnaaMeHeHus.
Ho npu BbiCOKOM cofepxaHuu Bogbl B aTMocdiepe (BbiCOKas BNAXHOCTb M Temnepatypa) MOXeT Npon3oinTn
KOHAeHcaunsa BoAbl Npu CMeLnBaHUM ¢ X0no4HbIMK napamu CII n pasorpeBaHne cMecu, Npu KOTOPOM OHa
cTaHeT nerye Bo3ayxa n o6nako nogHumeTcsa. PaclwmnpeHue n paccesHue obnaka napos npu pasnuse CII aB-
NATCA AOCTATOYHO C/IOXKHBIMU (DU3NYECKNUMUN ABNEHUAMU U OO6BIYHO MOTYT 6bITb TEOPETUYECKN BbIYNCIIEHDI
C MOMOLLbI0O KOMMbITEPHOTO MOAENNPOBAHUA. YKa3aHHOe MOeNnpoBaHne AO/MKHO 6biTb NPOBELEHO TO/BKO
cneunanM3npoBaHHO opraHMsaunei.

Mocne pasnuea CMI o6pa3yeTca «TyMaH», Bbi3BaHHbI KOHAeHcalmMel BOASHOTO napa B OKpyXawLem
BO34yxe. BO3MOXHOCTb HabMOAeHNA «TyMaHa» (4HEM 1 Npu OTCYTCTBUM €CTECTBEHMNOr0 NPUPOAHOro TyMaHa)
nonesHa ANnsa onpegeneHns HanpasfeHUs nepemelleHns obnaka wcnapuswerocs CII. T. K. N03BoNSAET oue-
HUTb ONACHOCTb BOCM/IAMEHEHUA CMECK rasa u Bo3gyxa.

Mpwu yTeuke n3 cocynos, paboTawLwumx noa AasneHnem, unu Tpyéonposogos CIIr 6yaeT pacnbinAaTbcsa B
BUAEe CTPYMHbIX NOTOKOB B aTMocdepe ¢ 04HOBPEMEHHbIM ApOoccennposaHnemM (paclimpeHnemM) n ncnapeHu-
eM. OTOT npouecc CONPOBOXAAETCA UHTEHCUBHBLIM NepemMellBaHnem napos CI ¢ OKpyXawLwmnm BO3AyXOM.
MepBoHavanbHO 6onbluasn yacTe CMI B napoBom obnake 6yfeT cogepxaTbCcs B BUAe aapo30/s. B pesynbtaTe
JanbHeliwero nepemewmnsanua CMI ¢ BO34yXOM Npou3oiijeT NoOIHOe UcnapeHne Menkux Kanesnb XULKOCTU.

5.3.5 BocnnameHeHune

Cmecb napos CIIT ¢ BO34yxOoM BOCMNaMeHsieTCs Npu KOHueHTpauuu napos CII B gvana3oHe oT
5 % 06. go 15 % 06.

5.3.6 Moxap pasnusa CIr

MoBepxXHOCTHasA NNOTHOCTb 3Heprumn nsnyvyeunsa nnamenun (MMN3N) ropawero yyactka CMIr guameTpom
6onee 10 M A0CTATOYHO BbicOKa. Ee BbIYMCAAIOT NO M3MEPEHHOMY 3HAYEHUID MOTOKa M3NyyYeHusa u nnowa-
an nnameHun. MMN3W 3aBucKUT OT pa3mepa NOBEPXHOCTU FOPeHUs, BbIGPOCOB AbiMa U CNOCO60B M3MepeHus.
C yBenuyeHnem nnowagn dHaveHue MNrdU ymeHblaercs.

5.3.7 PacnpocTpaHeHue n nocneacTBUSA BOJIH AaB/ieHUs

B cBOGOAHOM COCTOSIHUM MPUPOAHBIA ra3 ropuT MeANIeHHO C HU3KMM nepenajoMm AasfieHus (MeHee
5 kMa). [aBneHne MOXeT NOBbIWATLCA B MecTax C 3arpoMOXAEeHHbIM WUAN 3aMKHYTbIM NMPOCTPAHCTBOM, Ha-
npuMep B MecTax € NI0THO YCTAHOBNEHHbIM 060pYyA0BAHNEM UMW C NNOTHON 3aCTPOWNKONA.

5.3.8 Mepbl NpefoCTOPOXHOCTHU

MpupoaHbIli ra3 He MOXET GbITb CXKUXEH NYTEM NOBbLIWEHNA AaBNEHUA NpYU TeMnepaType okpyxatLei
cpepnbl. PakTMyecku ero TemnepaTypa Ao/kHa 6biTb NMOHMXEHA A0 TeMnepaTypbl HUXe MUHyc 80 °C. npexae
YeM OH MOXET ObITb CKVKEH NpU KakoM-nnM6o fasfieHnn. 3To 03HaYaeT, 4TO NpUcyTCTBUE N106Oro KonnyecTsa
CXXMXEHHOro NPUMPOAHOro rasa, Hanpumep Mexay ABYMS KnanaHamMu UavM B repMeTUYHOM pe3epByapo 6e3
BbIMYCKHOTO KnanaHa, Npu HarpesaHuu npueegeT K pe3KoMy MOBbIWEHUIO AaBNeHWUS BNAOTb A0 paspyllieHus
cucTeMbl repmeTusaunn. Bece yctaHoBKM 1 o6opygosBaHune gna CII fo/mKHbl 6bITb CNPOEKTUPOBAaHbI Takum
o6pa3om, 4TOObl AMamMeTpbl COPOCHbLIX OTBEPCTUIA U/MNN NpefoXpaHUTE NbHbIX KanaHoB COOTBETCTBOBAaIM
o6bemy CII B pe3epByapax.

5.3.9 Ponnosep

TepMuUH «ponnoBep» OTHOCUTCH K Mpoueccy, Npyu KOTOPOM B pe3epByapax ANns xpaHeHusa CMI obpasy-
eTca 60NblI0e KOMYeCTBO ra3a B TeYeHne KOpoTKOro nepuoja BpeMeHun. Ponnosep NnpuBoAUT K BO3HUKHOBE-
HUI0O M306bITOYHOIO AaBneHns B pesepsyape A1A XxpaHeHua CII, ecnn He NPUHATBI COOTBETCTBYOLWMNE MepbI
ANS npefoTBpaLlleHnss yKa3aHHOro siB/IeHUS.

B pesepByapax Aana xpaHeHus CII BO3MOXHO Hanuuve ABYX YCTOWYMBBLIX CNOEB UNK obnacTei, KoTo-
pble 06pa3ylTcs, kak NpaBuio, B pesynbTaTe HEMOMHOro cMmewnBaHusa CrIT pa3Hoii NIOTHOCTM — CBEXEro U
ocTaTka B EMKOCTHU.

BHYTpW €nos NNOTHOCTb XWAKOCTU Of4WHAKOBAa, HO MJIOTHOCTb XWAKOCTU B HWKHEM Cnoe pesepsyapa
60/bLIe MNAOTHOCTU XUAKOCTU B BEPXHEM C/l0€.

B panbHeliwem n3-3a npuTokKa Tenaa B eMKOCTW, TENJ0- 1 MaccoobMeHa Mexay CNosMu 1 ncnapeHms
XUNAKOCTU C NOBEPXHOCTU NIOTHOCTb C/MI0EB BblpaBHMBAETCA NyTEM CaMONPOU3BONILHOIO NepeMeLlBaHus.
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Takoe caMonpou3BO/ibHOE MepeMellnBaHNe Ha3biBaeTCs POJI/IOBEP, W eC/n, Kak 3TO 4acTo 6biBaeT,
XWAKOCTb B HWXHEN 4YacTu pe3epByapa CTaHOBUTCA neperpetoli OTHOCUTeNbHO AaBfieHUs napoBoi hasbl
B emKocTu CIIN, To poninoBep CONPOBOXAAETCA PE3KUM yBEIMYEHNEM CKOPOCTU ncnapeHus. B page cnyyaes
yKa3aHHOe BblfesieHne napos SIBNASETCA OYeHb 6bICTPbIM M MOLLHbLIM. [1pK 3TOM NOBbILIEHNE AaBNEHUS B €M-
KOCTN 6blBaeT AOCTATOUYHbIM, YTOObI Bbi3BaTb cpabaTbiBaHWe KnanaHoB cbpoca faBneHuns.

MepBoHavanbHOE NpefnoioXXeHWe 3aKayanocb B TOM. YTO, KOrAa MNAOTHOCTb BEPXHEro CNos NpeBsbl-
WaeT MNJOTHOCTb HUXHEro €105, NPOUCXOAUT UHBEPCUA (MepemellleHune) c/oes, OTClo4a U Ha3BaHne «possio-
Bep». bonee nosgHue nccnepoBaHUa He NOATBEPAMAN NepBOHAYanbHOe NpPeanonoXeHne U nokasanu, 4YTo
npuv 3TOM NPOUCXOAUT UHTEHCUBHOE MepemMellnBaHune Croes.

BO3HWKHOBEHUIO pO/ISIoBEpa, Kak nNpaBuio, npejlecTsyeT nepuos, B TeYeHne KOTOPOro CKOpocTb 06-
pasoBaHMA OTMapHOro rasa 3HauuTeNbHO HWXe 06blyHOl. [03aToMy cnefyeT TwaTeNbHO KOHTPONMPOBaTb
CKOpOCTb 06pa3oBaHnsA OTNAPHOro rasa, YTobbl y6eanTbCa, YTO XULKOCTb He akKyMmynupyeT Tenno. MNpu no-
[O3peHnn Ha BO3HUKHOBEHWE posoBepa cnegyeT obecneunTb LMPKYNALUIO XUAKOCTU B pe3epsyape Ans
CMeLNBaHUA HUXKHEro 1 BEPXHEro CNoes.

PonnoBep MOXHO NpefoTBpPaTUTbL C NOMOLLbI0 3 PEKTUBHOTO ynpaBneHus pesepsamu CMI. CMI pas-
HbIX U3roToBUTENEN, UMeloLWnii pa3Hblii cocTas, caefyeT XpaHUTb B OTAeNbHbIX pe3epByapax. Ecnn HeBo3-
MOXHO o6ecneunTb pasgenbHoe XpaHeHue, AO/MKHO ObiTb 06ecneyeHo xopollee nepemelinBaHue npu 3a-
NOSTHEHUN €MKOCTH.

Bbicokoe cogepxaHue asota B CII. npon3BOoANMOM B yCTaHOBKax CraaXuBaHWsA MWKOBOro notpebne-
HWUA, TakkKe MOXeT Bbi3BaTb PO/INOBEP BCKOpPe Mnocne npekpaweHns 3anofiHeHUs eMKOCTU BCeAcTBue npe-
UMYLLLECTBEHHOTO ncnapeHns asota. Kak nokasblBaeT npakTuka, 3ToT TUMN pPoJI/ioBEPa MOXHO NpefoTBpaTuTh
nytem noggepxaHusa cogepxaHus asota B CMI meHee 1 % u npu TwaTebHOM MOHUTOPUHIE CKOPOCTU 06-
pasoBaHMA 0TNapHOro rasa.

Takum o6pa3om, Npu NOAO3PEHUN Ha paccnoeHne cnegyet KOHTpoauposaTb naoTtHocTe CMI B pesep-
Byape. Hanpumep ecnu pesepsyap 3anonHeH CMI pasHbix n3rotoButeneir. MNMpu obHapyXXeHuu paccnoeHns
LOMKHBI 6bITb NPUHATLI MEPbl, CHWXKalLLMe cTeneHb pucka.

5.3.10 MTHOBEeHHbIi (ha30Bblit Nepexopq

Mpu KOHTaKTe ABYX XMWAKOCTel C pa3HbiMKU TeMmnepaTypamu npu onpefesieHHbIX YCA0BUSAX MOTYT BO3-
HUKaTb MOLLUHble yAapHble BOMHbI. DTO fiBNeHMe, Ha3blBaeMoe MIHOBeHHbIM ha3oBbiM nepexogom (M),
MOXeT NPOn30iTN Npu KoHTakTe CMI 1 BoAbl. HECMOTPSA Ha TO. YTO MPU 3TOM HE MPOUCXOAMT BOCN/IaMeHeHNe,
co3jjaeTcsa BOJIHA [laB/IEHUSA, NOX0Xas Ha B3PbIB.

M®TI B pe3ynbtarte pasnusa CIIN Ha BoAy NPOUCXOAAT pefkKo U C OTHOCUTENIbHO OrpaHUYeHHbIMU No-
cneactemamMu. TeopeTuyeckne nNpeanosioXeHns, cornacylwmeca ¢ pesynbtaTamu 3KCNEPUMEHTOB, MOXHO
0606WNTb cnegyomMm o6pa3om.

Korga gBe XWAKOCTU CO 3HAYMTENbHO OT/IMYALWMMUCA TeMnepaTypamu BCTynatwT B KOHTAKT U Temne-
patypa (B rpagycax KenbBuHa) 6onee Tennoi xugkoctn B 1,1 pasa Bbile, YeM TeMmnepaTtypa KuneHus 6onee
XO/I0HOM XWAKOCTW, NOBbILIEHME TemnepaTypbl NOCNeAHen NMPOMCXOANT HACTONbKO ObICTPO, 4YTO Temnepa-
Typa NOBEPXHOCTHOTO C/M10A MOXET NPEeBbICUTb TeMNepaTypy CNOHTAHHOM HyKneaunn (NosBneHne ny3bipbKoB
B XXMAKOCTK).

B HeKoTOpbIX cnyyaax Takas neperpetas XnAKoCTb ucnapseTcs 3a 04eHb KOPOTKOE BPEMS MO CI0XKHOMY
MexaHW3My LenHoi peakuumn c obpa3oBaHnemM napa co CKOPOCTbIO YAAPHOW BOMHbI.

Hanpumep, XUAKOCTU MOTyT ObiTb NMPUBEAEHbI B KOHTAKT B pe3y/bTaTe MexaHW4YecKoro noBpexaeHus,
4TO BbI3blBaeT M®I1. Kak 6b1/10 MOKa3aHO B aKCMepuMeHTax ¢ pasnmeom CMI nan XnaKoro asota Ha NOBepX-
HOCTM BOAbI.

PesynbTatbl nocnegHux nccaefoBaHnii NO3BOANAN NyUdlle NOHATb CyLWHOCTb M®I 4N KONNYECTBEHHOM
OLleHKM CTeneHn onacHOCTM 3TOro npouecca u onpefesieHUs AOCTAaTOYHOCTU MpeAnprHMMaeMblx Mep 6e3-
0nacHoCTH.

5.3.11 B3pblB paclWwnpsLUWMUXcs NapoB BCKUNawWeh xngkoctu

Niobas xuakocTb B6AN3K TeMnepaTypbl KUMEHUSA HaYMHAeT Ype3BblyaiiHo 6bICTPO MCNapsATbCA Npu pes-
KOM najeHun faBneHns B cucteme. VI3BeCTHbl cayyam, Korga camonpon3BO/bHbIA NpoLecc pacwmpeHns npu-
BOAMN K pa3pyLlleHnio pe3epByapoB u pa3bpacbiBaHW0 06/I0MKOB Ha HECKO/IbKO COTEH MeTpOB. Yka3aHHoe
ABNeHNe 6bl10 Ha3BaHO B3PbIBOM paclUMpPSAOLWMXCA NapoB BCKunawLen xxugkoctn (BPIMBX).

BepoaTHocTe BPMBXX B yctaHoBKkax CIMIT kpaiiHe mana, nockonbky CIMI xpaHUTCcA B pe3epByapax, Ko-
TOpble pasrepMeTu3npyrTCa YXKe Npu AOoCTaTOYHO HU3KUX AaBfeHUAX, Npyu 3TOM CKOPOCTb o6pa3oBaHusa napa
He3HauuTesnbHa, UK ANA XpaHeHusa u TpaHcnopTuposaHusa CMT UCNoNb3YOT KPUOTEHHbIE pe3epByapbl BbICO-
KOro gaBfieHa u Tpyb6onpoBoAbl B NOXapo3alueHHOM UCMOTHEHUN.
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6 TpeboBaHUs 6e30NaCHOCTU M OXpaHbl Tpyaa

6.1 O6wmne NonoxeHns

Cnepgylouime pekomeHaauumy npuBeAeHsl B KauecTse 06ULEro PYKOBOACTBA ANS MWL, NPOBOASLWMX pa-
60Tbl NPU NPOM3BOACTBE, XpaHEHUW U TpaHcnopTupoBaHuu CIMI, ogHAKO B HACTOsAWEM cTaHgapTe He pac-
cMaTpuBaloTCs BCE BOMNPOChl 6€30MacHOCTH, CBA3aHHbIe C ero NPYMeHEHNEM, U OH He MOXEeT 3aMeHsITb co60i
Tpe60BaHMs HALMOHA/bHbIX MW PErMoHa/bHbIX CTaHA4apTOB N0 6€30MacHOCTY.

6.2 Bo3pelicTBue xonoga

6.2.1 NpepynpexpaeHune

Hu3kne Temnepartypsbl, XapaktepHble a8 CII, MoryT npMBecT K pasfiMyHbIM NOBPEXAEeHUAM OTKPbITbIX
yacTeli Tena. Bo3geincTteme HU3KMX TemnepaTyp Ha OpraHnu3mM yesoBeka NPUBOAUT K TSHXXKENbIM NOCNeACTBUAM,
ecnv nepcoHan, paboTtawwuit ¢ CMI. He 3aLWULEeH COOTBETCTBYIOW MM 06pa3om.

6.2.2 O6paweHune c CII, xonofoBble TpaBMbl

MonapaHne CII Ha OTKPbITble YYaCTKN KOXMW Bbl3blBaeT 06pa3oBaHue BONAbIPEN, MOXOXMUX Ha OXOru.
a3, o6pasytowmiica us Crr. Takke nMeeT O4EHb HU3KYIO TeMMNepaTypy M MOXeT NPUBECTH K 0XKoraM. HexHble
TKaHu, B TOM 4YuUcsie CAM3ncTble 060/104KN Nas, MOryT 6bITb MOBPEXEHbI Aaxe Npu KPaTKOBPEMEHHOM BO3-
[eNCcTBMM TAKoro Xon104HOro napa, KoTopoe He NoBpexXaaeT KOXy nuua n pyk.

He cnepyeT KacaTbCA He3alMLEeHHbIMYU YacTAMY Tena HeTenaoM301MpoBaHHbIX TPy6onpoBoA0B Wan
emkocTeil, cogepxaumx CMIr. O4yeHb X0NOA4HbIV MeTann npuaMnaeT K KoXe, KoTopas noBpexgaeTcs npu no-
NbITKE OTPbIBa OT MOBEPXHOCTN MeTanna.

6.2.3 O6bMOpoXeHne

Pe3koe nnn gnutenbHoe BO3AeliCTBUE XO/IO4HbIX NAPOB U ra3oB Ha OPraHW3M YesioBeKa Bbi3biBaeT 06-
MoOpoXeHue. JlokanbHas 60/b, Kak NpaBunao, BNAETCA NPU3HAKOM 06MOPOXeHMUs, HO nHorga 60sb He oLy-
waetcs.

6.2.4 Bo3pgelicTBue xonopa Ha nerkue

[OnutenbHoe gbixaHue B Ype3BbivaliHO XONOAHON OKpyXKatoLeli cpefe NPUBOAUT K MOBPEXAEHUIO NErKnX.
KpaTkoBpemeHHOe BO34eiCTBME X0N04a MOXET NPUBECTU K 3aTPYAHEHHOMY [AbIXaHUIO.

6.2.5 NepeoxnaxaeHune

OnacHOCTb nepeoxfaxieHns BO3HUKaeT faxe npu temnepartype o 10 °C. J/luua, nocTtpajasline oT
nepeoxnaxgeHus, 4OMKHbl 6bITb BbiBEAEHbI N3 XO0A4HON 30HbI M 6bICTPO COrpeTbl B TEN/10/ BaHHe Npu TeM-
nepatype ot 40 "C go 42 BC. B aTux cnyyasx He criefyeT UCNOMb30BaTb A/19 COrpeBaHns cyxoe Tenso.

6.2.6 PekomeHayemasn 3awWntHaa ogexaga

Mpu pa6ote ¢ CMNI gnsa 3awuTbl rnas caegyeT UCNOMb30BaTh 3aLlUTHbIEe MACKU UK CreumanbHble O4KN.
Mpu paboTe ¢ KPUOTEHHBIMU XUAKOCTAMU AN OXNaXAEHHbIMU Napamu cnegyeT NPUMEHSATb KOXaHble nepyar-
Ku. MepyaTkun AONXKHbI HAAeBaTbCA U CHUMATbCA A0CTATOYHO Nerko, YTo6bl X MOXHO 6bIN10 6LICTPO CHATL NpU
nonajaHun KpUoreHHow Xugkoctu. [laxe npu ncnosb3oBaHUM NepyaTok BCce npouefypbl ¢ 060pyAoBaHueEM,
cogepxawum CII. 4o/KHbI NPOBOAUTLCA TO/IbKO B TEYEHUE KOPOTKOro NMPOMeXyTKa BPeMEHN.

Mpu pa6oTe ¢ CIMI cneayeT HajeBaTb NAOTHO Mpuaerakwlime KOMGMHE30HbI UNK odexay noaobHoro
Tnna, 6e3 KapmMaHoB NN MaHxXeT. BploKu cnefyeT HafjeBaTb HaBbIMyCK, NOBEPX canor unn 60TUHOK. MNepepn
MCNOMb30BaHMEM B 3aKpbITOM MPOCTPaAHCTBE OfexXAa, Ha KOTOpyl nonana KpUOreHHas XWAKOCTb WN OX-
naxpgeHHble napbl, 4o/MHKHA ObITb MPOBETPEHA Ha OTKPLITOM BO3A4yXe BAanu OT UCTOYHMKA BOCMIaMEHEHUS.
MepcoHan, pa6otawowmii ¢ CIMI. go/mKeH 3HaTb, YTO 3alWMTHaa ogexaa obecneymBaeT 3aliUTy TONbKO OT
cnyyaiiHbix 6pbI3r, NO3TOMY criefyeT usberatb koHTakTa ¢ CMI.

MpumeyaHue — MpupaboTe C KPMOrEHHBIMY FOPHYMMUI XNAKOCTAMM CreayeT NCNob30BaTh CNELOAEXAY
M3 aHTUCTaTMYeCKOW 1 OTHECTOMKONI TKaHW.

6.3 Bo3aelicTBne CXKXMXEHHOTO NPUPOAHOTO rasa

6.3.1 TOKCUYHOCTb
CMI n NnpupogHbIli ra3 He ABNAKTCA TOKCUYHbIMUW BELLECTBAMMU.

Mpumeuanune — CII 1 NPUPOAHBIN ra3 ABASTCA Ma/IOTOKCUYHBIMUW MOXaPOB3PbIBOOMACHLIMW NMPOAYKTaMU.
Mpupa6oTe c CMI cnegyeT yunTbiBaTh NpefesbHO AonyCcTuMble KoHUeHTpauum (MAK) BpegHbIX BeL, eCcTB B BO3ayXe
paboyeii 30Hbl, yCTaHOBMEHHbIE B TMTMEHNYECKUX HopMmaTuBax [5].
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6.3.2 Acdukcusa

MpupoaHblli ra3 obnagaeT ToNbKO yaywawwmum addekTom. HopmanbHoe coepxaHve Kucnopoga B
Bo3ayxe coctaBnseT 20.9 % 06., okpyxawwas cpefa, cogepxauias meHee 18 % 06. kucnopoga, okasbiBaeT
noTeHuManbHO yaywatwuiee Bo3sgeiicteme. Mpu BbICOKUX KOHLEHTpauMax NMPUPOAHOro rasa mMoxeTt Habiwo-
[aTbCA TOWHOTA UKW TONIOBOKPYXXEeHMe n3-3a HepocTaTka kucnopoga. Mpu BbIxoAe W3 30Hbl C MOHUXEHHbLIM
cofiep>xaHmeMm Kucnopoga CUMNTOMbI yAaywbsa 6b6ICTPO ucyesawT. CodepxaHue Kucnopoga v yrnesonoposos
B BO3JyXxe paboueii 30Hbl, rae BO3MOXHbI YTEUYKM NPUPOLAHOr0 rasa, AO/XKHO NOCTOSSHHO KOHTPO/IMPOBATLCA.

[axe ecnu cogepxaHue Kucnopoga B Bo3gyxe paboueli 30Hbl 4OCTATOYHO AN HOPMa/IbHOTO AblXaHus,
nepej nposefeHvem paboT crnefyeT onpefenATb cofep)kaHue B3PbIBOONACHbIX KOMMOHEHTOB. Mpu paboTtax
BO B3PbIBOOMACHbIX 30HaX criefyeT UCNoNb30BaTb MHCTPYMEHTbI TO/IbKO BO B3PbiBO3aLLULWEHHOM UCNOSTHEHUN.

6.4 TpeboBaHUa nNoxapHoli 6e30MNacHOCTM U cpeacTBa 3aliUThbl

Mpu o6pawieHnn ¢ CMNI cnefyeT NCNONb30BaTh OTHETYLWINTEIN NMOPOLIKOBOro Tuna (NpeanoyTuTensHo ¢
Kkap6oHaToM kanus). NMepcoHan, paboTawowmii ¢ CMlr. 4ONMKEH YMETb N0Ib30BATLCA MOPOLUKOBLIMMW OTHETYLLUU-
TeNAMU Npu TyLWWEHUN TOPALLUX XUakocTel. [na CHMKEHUA TeNN0BOro U3NyvyeHnsa Npu nokanusauuy noxapa
pasnutua CII cnegyeTt MCNOMb30BaTh BbICOKOKPATHYIO MeHY Uan 6/10KM U3 NeHocTekna.

J,0/MKHbI 6bITh OCTYNMHbI UCTOUYHUKN BOLOCHAGXEHUSA ANA OXTaXAEHUA 1 NONYyYeHMsa neHbl. He gonycka-
eTca NpuMeHATb BOAY ANA TyweHusa noxapos CII.

Komnnekc npoTMBONOXapHbIX Mep W 3aluTbl [0/DKEH COoOTBeTcTBOBaTb TpeboBaHuaMm [6]. [7] wnu
FOCT P 56352.

OrHeTywmnTenn A40MKHblI 6bITb NOPOLIKOBOrO TUNA.

6.5 Lset

Mapbl CMNI 6ecuBeTHbl. OAHAKO Npy nonajaHun nx B atmoctepy 6yaeT o6pa3oBbiBaTbCA 6e/10e 061aK0
BC/IeACTBME KOHEHCcAUUW BNaru U3 oKpyxatllero Bo3ayxa.

6.6 3anax
Mapbl CMI He nmeloT 3anaxa.

MpumeyvaHne — He obnagatoT 3anaxoM napbl CMI. KOTOPLIA NOYYEH N3 HEOLOPMPOBAHHOTO U HEe cofep-
Xallero CepHUCTbIX COeAVHEHWI NPMPOAHOTO rasa.

7 KOHCTPYKUWOHHbIE MaTepuasbl

7.1 MaTepuansl, UCNONb3yeMble B UHAYCTPUU CXHUXEHHOTO NPUPOAHOTO rasa

7.1.1 O6wume nonoxeHns

BonbWWHCTBO MaTepuanos, NPUMeEHsieMbIX 4158 NPOU3BoACTBa 060pyA0BaHMA, NOABEPXEHO OXPYNyu-
BaHWIO NpU BO3AENCTBUN OYEeHb HU3KMX TemnepaTyp. B yacTHOCTU, BA3KOCTb pas3pylieHuns Ans yrnepoaucToi
cTanun ovyeHb HU3Ka npu Temnepartype CrI (MuHyc 160 °C). ins maTepuanos, KOHTakTupytowumx ¢ Crr. gonx-
Ha 6bITb NOATBEPXEHA YCTONUMBOCTb K XPYNKOMY pas3pyLUeHuio.

7.1.2 MaTepuasbl, KOHTAKTUPYHOLNE CO CHUKEHHbIM NMPUPOAHLIM ra3om

MaTtepuanbl, KOTOpble He CTAHOBATCA XPYNKUMU npu KoHTakTe ¢ CIMI. n o6nactu nx npumeHeHus npu-
BeJeHbl B Tabnuue 3. Cnefyet yuntbiBaTb, YTO NPUBEAEHHBIA NepeyeHb He ABSETCA NOJHbIM.

Ta6nuya 3— Matepuaibl, UCMO/b3YEMbIE B MPSIMOM KOHTAKTE CO CXVXKEHHBIM NMPUPOAHLIM ra30M U 061acTH UX Npu-
MeHeHVst

HavmverosaHvie 06/1aCTb NMPUMEHEHNA
AyCTeHWUTHas HepXxaselLlas cTaslb PesepByapbl, CnMBHble pykasa, 6GONTbl K raiiku,
Tpy60npoBoAbl N PUTUHIY, HACOCHI, TENTO06MEHHUKN
9 %-Hasa HMKeneBas cTallb Pe3epsyapbl
HuvikeneBble cnnasbl, heppoHVKesb Pesepsyapbl, 601TbI 1 raiku
YXenesoHukenesas ctanb nHBap (36 % Hukens) Tpy6onposoasl, pe3epsyapb!
ANOMVHMEBbBIE CMNaBbl Pesepsyapbl, TENI006MEHHUKN
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OkoHuaHue Tabnuubl 3

HavimeHoBaHe O6nacTb NpyYMeHeH\s
Megb 1 MefHble cnnasbl YNNOTHEHUSA, TPYLLMECS NOBEPXHOCTH
2nacTomep YNNOTHEHNSA, NPOKIaAKu
BeToH (NpefsapuTenbHO HANPSHKEHHBbIN) Pe3epsyapbl
pacput YNNOTHEHUSA, Ca/lbHUKN
PTOPITUNEHNPONNIIEH AnekTpoiiaonaums
MonutetpadTopatunieH (Tedo1oH) YNIOTHEHUA, CA/ILHVIKM, OMOPHbIE NOBEPXHOCTY
MonuTtpudTopxiopatTuneH OnopHble NOBEPXHOCTU
Crennuta> OnopHble NOBEPXHOCTU

a) CoctaB ctennmta. % macc.: kobanbT— 55. xpom — 33. Bonbhpam — 10. yrnepog — 2.

7.1.3 MaTepuanbl, He KOHTAKTUPYIOLULMe CO CXMUKEHHBIM MPUPOLHBLIM Fa30M B HOPMasibHbIX
yCNoBUSAX 3KcnayaTauum

OCHOBHblE MaTepuasnbl, NPYMEHSEMbIE A/1S COOPYXEHUI, paboTalLWmnx Npu HU3KMX TemMnepaTypax, Ho
He nNpeAHa3HauYeHHble ANS NPSAMOro KoHTakta ¢ CMI Nnpu HopMasibHbIX YCNOBUSX 3KCNayaTauuu, npuBeseHs
B Tabnuue 4. MprUBeLEHHbI NepeyeHb He ABASETCS MNOJHbIM.

Tab6nunua 4— Martepuasbl, He Ucnonb3yemble B KoHTakTe ¢ CIIT npy 06bIYHbIX YCOBUSIX IKCNIyaTauum

HavveHoBaHve 06/1aCTb MPUMEHEHNA
Hu3konernpoBaHHasi HepxasetoLas cTab LlapuKoBble NOALLMMHNKN
BeToH (NpefBapuTenbHO HaNPsHKEHHbIN, apMUPOBaHHbIA) Pe3epByapbl
KonnoungHolii 6eToH 3awmTHaa obBasioBka

[peBecyHa (6anb3a, kneeHasn daHepa, Kopa NPo6KoBOro Aepesa)  Tennonsonaums

Snactomep MacTvka, Knei
CteknosaTta Tennousonauusa
BepmukynuT (BCnyyeHHas cnoga) Tennousonauus
MonusuHUNxnopug Tennousonauusa
Monuctupon Tennousonauus
MonnypetaH Tennousonsauus
MonuusoumnaHypat Tennousonsaums
Mecok Tennousonsauus
cunukat Kanbuus 3auwmtHasa o6sasnoBka
KBapL, (cTekno) Tennounsonsaums
MeHocTEKNO Tennousonsauus, 3awpyTHas ob6BasioBKa
Mepnut Tennousonauua

7.1.4 [ononHutenbHasa uHgopmaumns

B kayecTBe matepuana Ansa Ten/1006MEHHUKOB 4acTo UCNOAb3YIOT aNtoMUHWUIA. ANIOMUHWI MOXET KOH-
TakTupoBaTtb ¢ CMI npu ycnosumn, 4to CII He cofepXuT npumeceii, Bbi3blBalOLWMUX KOPPO3UID alOMUHUSA,
Hanpumep pTyTu.

Tpy6Hble 1 NnacTuHYaTbie TENT006MEHHNKWN, TaK Ha3blBaeMble «X0/04Hble 60KCbI», Ha 3aBoAax No CXWu-
XEHWI0 NPUPOAHOro rasa Kak npasuso 3awuliaT cTallbHbIM KOPNyCOM.

ANIOMUHNI TakKe UCNONb3YT ANA N3TOTOBMEHWUS NOABECHbIX KPbil BHYTPY pe3epByaposB.

O6opyaoBaHMe U MaTepuansl, cneunanbHO nNpefHasHavyeHHble A5 XUAKOTo Kucaopoga wau Xuakoro
asoTa, Kak npaBuso, Takxke npurogHsl ana CHr.
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O6opygoBaHue, npegHasHadeHHoe ana CIMI, paccuyMTaHHOE Ha BbICOKOE AaB/IEHUE U COOTBETCTBYH-
Wyl0 TemMneparypy, A0/HKHO GblTb CMIPOEKTUPOBAHO C Y4ETOM BO3MOXHOIO CHUXEHUS TemnepaTtypbl B c/iyyae
pasrepmMeTu3aunumn CUCTEMbI.

7.2 TepMnyeckne HanpsaxeHusa

Han6onee yacTto KpuoreHHoe o6opyaoBaHue, ncnonblyemoe B uHAyctTpumn CMNIr. nogsepraeTcs GbICTPO-
My OX/TaXAEeHUI0 — OT TeMnepaTypbl OKpyXatLlleil cpedbl A0 TemnepaTypbl, xapakTtepHoii gns CIr.

TemnepaTtypHble rpaguveHThl, BO3HMKaKLIME B NPOLECCEe OXNaxAeHUs, Bbl3blBalOT TEPMUYECKME Ha-
NPSKEHUs1. KOTOpble SABNAIOTCSH KPATKOBPEMEHHBIMU U LLUKINYECKUMU, NPY 3TOM MaKcumasbHoe HanpskeHue
BO3HMKaeT BL0/Ib CTEHOK pe3epByapoB, KOHTakTupyowwmx ¢ CMI. YkasaHHble TepMuyeckme HanpsHkeHus Ha-
pactalwT C yBe/IMYeHNeM TOJWUHbI MaTteprana u MoryT cTaTb CyWecTBEHHbIMU Npu TonwuHe 6onee 10 mMMm.
Ona KpUTUUECKNX TOUEK NepexofHble UNn yaapHblie HanpsixXeHUs MOXHO BbIYMCIUTbL C UCNOb30BAHMEM yCTa-
HOBJ/TEHHbIX METOZ0B, N OHW JOJDKHbI 6bITb UCMbITAHbI HA XPYyMNKoe paspylleHune.

JKcTpemanbHble TemnepaTypbl Ha 06bekTax CMI NpUBOAAT K 3HAYUTE/IbHLIM TENJIOBLIM pacllMpeHnam
unu cxatuam. [ns npefoTBpalleHnsi nepeHanpshkeHnii Tpy6onpoBoabl U Apyrne aNeMeHTbl KOHCTPYKUUN He-
06X0AMMO pacnofiaratb C y4eTOM BO3MOXHbIX CMeLLEeHNA.

Ecnn Tpy6onpoBog 3anonHeH CMI yacTM4YHO, TeMNepaTypHbI rpagueHT OT BEPXHEN K HUXHel Jactu
Tpy6bl MOXET BbI3blBaTb HANPSXEHUSA U3rMba 1 ocTaTouHble gedopMalunmn, YTO MOXeT NpPUBECTU K pasrepme-
TM3auuu. r1aBHbIM 06pa3oM B MecTax /laHLeBbIX COeAVHEHWA.

ANs MUHUMU3aUUKN N3rnboB 1 NpefoTBPaLLEHNS HAMPAXEHNA 1M3-3a UBMEHEHUA TemnepaTypbl BO BCEX
pexumax (oxnaxgeHve, Harpes, NepexofHble PexuMbl 1 Ap.) LO/MKHbI 6biTb NPOBEAEHbI UCCNef0BaHNA 060-
pyAoBaHus U Tpy6OMNPOBOAHbIX CUCTEM HA FMOKOCTb. VICMbITAHWA Ha MAACTUYHOCTb AO/DKHbI BKAOYATb BCe
06blUHbIe, aBapuiiHble N UCKMYNTENbHbIE CyYaun Harpysku (Bec. BeTep, CHer, 3eMNeTPACeHUs n ap.).

10
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Mpunoxenne OA
(cnpaBouHOoe)

CBe,quvm O COOTBETCTBUU CCbIJTOYHbIX HAaUMWOHaNbHbLIX CTaHA4APTOB CTaHAapTamM, UCNO/Ib30BaHHbIM
B Ka4YeCTBO CCbI/IOYHbIX B NPUMEHEHHOM MeXAYyHapoAHOM CcTaHaapTe

Tab6nuya OAL

OGO3HANEHIE CCIIO4HOTO Creniets O603Ha4eHVie 1 HaVIMEHOBaHVIE CCbUIOYHOrO CTaHapTa
HaLMOHa/LHOKO CTaHAapTa COOTBETCTBUA
[OCT P 56352 NEQ NFPA 59A «CTaHfapT no Npou3BOACTBY, XpaHEHWI0 1 06paLleHuio
CO CXWXEHHbIM NpupoaHbIM rasom (CM)»
MpumeuaHne — B HacToALWel TabnvLe UCNOb30BAHO CrieayloLiee YyC0BHOe 0603HaYeHne CTeNneHn CooT-

BETCTBUA CTaH4apTOB:
- NEQ — HeakBVBasIeHTHbIE CTaHAAPTHI.

1n
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