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MNpepgnucnoBne

1 NOATOTOBJ/IEH depepanbHbiM rOCyfapCTBEHHbIM OHKETHLIM yuypexaeHnem Haykm «OpgeHa Tpy-
poBoro KpacHoro 3HameHn VIHCTUTYT HedhTeXxMMuyeckoro cuHtesa uMm. A.B. Tonumnesa Poccuiickoil akagemun
Hayk» (MHXC PAH), ®egepanbHbiM rocyfapCcTBEHHbIM OHOIXETHbIM yuypexaeHuem «Poccuiickuii MHCTUTYT
cTaHgapTusauum» (Prey «MHCTUTYT cTaHAapTM3aLum») Ha OCHOBE COOGCTBEHHOrO NepeBofa Ha PYCCKUiA S3bIK
aHI1053bl4HONM BEpCUM CTaHgapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusauunm TK 239 «YnasnusaHue, TpaHcnopTuposaHue
N XpaHeHune yrnekucsioro rasa»

3 YTBEPX/JEH W BBEJEH B AEWCTBWE T[pukazom ®defepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio 1 metposiorun ot 14 despansa 2023 r. Ne 86-cT

4 HacTtosllwunii cTaHgapT WAEHTUYEH MexAyHapoaHoMmy cTaHgapTy WMCO 27913:2016 «YnaBnuBa-
HVWe, TpaHCnopTMpOBaHMWE W XpaHeHWe YrNekKucnoro rasa — TpybonpoBOAHble TPAHCMOPTHbIE CUCTEMbI»
(ISO 27913:2016 «Carbon dioxide capture, transportation and geological storage — Pipeline transportation
systems», IDT).

Mpu NpYMeHeHnn HacTOoALWero cTaHjapTa pekoMeHayeTCcsa NCNob30BaTb BMECTO CChITOYHbIX MeXAYyHa-
pOAHbIX CTAHA4APTOB COOTBETCTBYHOLWME VM HALWOHaNbHbIE U MEXIOCyAapCTBEHHble CTaHAapTbl, CBeAEeHUS O
KOTOPbIX NPpUBEAEHbI B AONOMHUTENLHOM NpUAoXeHun A

5 BBEJEH BIEPBbIE

MpaBuna NnpUMeHeHNA HaCTOALLEro cTaHapTa YCTaHOB/EeHbl B cCTaTbe 26 ®PefepasibHOro 3akoHa
oT 29 umioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuitckon depepauuun». VMIHpopmauyms 06 ns-
MEHEeHMAX K HacT oAl eMy cTaHgapTy nybnvkyeTca B exerogHom (No coCTOSHUI0 Ha 1saHBapsa Tekylero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEHEeHWUN
N NonpaBoK — B eXeMeCAYHOM MH(OPMaLMOHHOM yKasaTene «HauuoHanbHble CTaHfapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeHbl HACTOALWEro cTaHgapTa CooOTBeTCTBYLWee yBegomneHne byaeT
ony6/IMKOBaHO B GaMKanliem BbINyCKe eXeMecsa4YHOro MHGOPMaLUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopMmauns, ysegoMneHne n TEeKCTbl pasMeLllalnTCca Takke B WH-
hopMaUMnOHHON cucTeMe 06Lero nofb3oBaHnsa — Ha odpuumanbHOM cainTe ®defepasbHOro areHTCcTBa No
TEeXHUYECKOMY perynmpoBaHnio 1 MeTponorum B ceTu NHTepHeT (Www.rst.gov.ru)

© 1S0O, 2016
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe oMLMaNbHOTO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuto 1 MeTpoJsiorim
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BBepneHne

TexHonornn ynasnmBaHus, TPAHCNOPTUPOBAHUA U XpaHEHWUsA Auokcuaa yrnepoja ABMASATCA KAHYEBbl-
MU 3/IeMEHTaMWN B AOCTUXEHUW LEenn No CHUXEHU0 BbIGPOCOB NapHUKOBbLIX ra3oB B aTMocdepy. Tpyb6onpo-
BOAHbI TpaHCMNOPT, BeposATHee BCero, 6yAeT OCHOBHbIM CPeACcTBOM TpPaHCNOPTMPOBAHUA AMOKCMAA Yyriiepoa
OT TOYKM ynaBnvMBaHuWA 40 MeCT pa3MmelleHusa (Hanpumep, UCTOLLEHHble YrNeBOoOAOPOAHbIE MNAacTbl, ryb6okue
coJjieBble BOAOHOCHbIE TOPU30HTbI), rAe OH 6yAeT NOCTOSAHHO YAEepPXMBAaTbCA WM MCNONb30BaTbCA A8 APYTUX
uenen [Hanpumep, O4NAS 3akauykym B HedTAHble MAacTbl C Lenbl yBenunuyeHns Hedteotgaun (EOR)]. Cyuwe-
CTBYEeT MHEeHue, 4YTO TpaHCNopTUPOBaHME YI/1eKMC/IOro rasa Tpybonposogamu He NpeAcTaB/isieT Cepbe3Horo
npenATCTBMA NpU peanunsaunmn KpynHoMmaclwTabHbIX NPOEKTOB MO y/1aB/IMBaHUIO, TPAHCNOPTUPOBAHUIO U pas-
MeLLEeHNI0 AnoKcMaa yrneposa, XoTa U UMeeTCca 3HaunTesIbHO MeHblle OonbiTa, YeM B cpepe TpaHCnopTMpoO-
BaHWs yrnesoAoponoB (Hanpumep, NPUMPOAHOro rasa), U cywecTByeT psag npobsem, KOTopble Heo6XoAuMMo
3HaTb, YMeTb NPOrHo3mpoBaTb U 3P PEKTUBHO YNpaBaATbL BO3MOXHbIMW puckamun Ana obecnevyeHna 6esonac-
HOro TpaHCMopTMPOBAaHUA AMOKCMAA Yyrinepofa. YuuTblBas CyL,eCTBYIOLWME MPOEKTbl, MOXET BO3HWKHYTb NO-
TPe6BHOCTb B CO34aHMMN KPYMHbLIX TPYH6ONPOBOAHLIX CUCTEM B FyCTOHACE/IEHHbIX paioHax Ans cbopa guokcmaa
yrnepoga u3 HeCKo/IbKUX NCTOYHMKOB.

CrtaHfapT ycTaHaB/vBaeT A0MONHUTEIbHbIe TpeboBaHUA N peKkoMeHAaunn K NPOeKTUPOBaHUIO, CTPOU-
TeNbCTBY M 3Kcnayatauum Tpy6bonpoBoaoB, NpeAHa3HaYeHHbIX A1 KPYMHOTOHHaXHOro TpaHCNopTUPOBaHMSA
AnoKkcumpaa yrrnepoga, KOTOpble He onucaHbl B AEWCTBYHLMX CTaHgapTtax Ha Tpy6onposogbl (MCO 13623,
ACME B31.4, EH 1594, AC 2885) unu B apyrux ctaHgaptax (cM. 6ubnuorpacuto). [leiicTBytolime ctaHaapThbl
OXBaTbIBAlOT MHOTME BOMPOCHI, CBA3aHHbIE C NPOEKTUPOBAHUEM N CTPOUTENBLCTBOM TPY6ONPOBOAOB AMOKCHMAA
yrnepoga, ofHako HeKOTOpble BOMPOCHI OTpPaXeHbl B HUX HEAOCTATOYHO. B HacToAuwem cTaHfapTe npeacras-
NeHbl CBeAEeHMs No Takum BonpocaM. HacTosAwwmin ctaHgapT He ABASETCA caMOCTOATENIbHbIM CTaHAapToM, a
NOArOTOB/IEH B KayecTBe LOMOSIHEHWUS K APYTMM AEeACTBYOWMUM cTaHAapTam A/ Ha3eMHbIX WU NOABOAHbIX
Tpy60nNpoBOAOB A1 NMPUPOAHOTO rasa Wam XuWAKocTe.

TpaHcnopTMpoBaHne Auokcuaa yrnepofa MOPCKUM, XeNe3HOL0POXHbIM Y aBTOMOOGWU/IbHBIM TpaHCcnop-
TOM B HAcTOALWEM CTaHJapTe He paccmaTpuBaeTcs.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

YNABJ/INBAHWE, TPAHCIMOPTUPOBAHUE
N XPAHEHWE YITNEKNCNOIoO rA3A

Tpy60npoBoAHble TPAHCNOPTHbIE CUCTEMBI

Carbon dioxide capture, transportation and geological storage.
Pipeline transportation systems

JaTta BBegeHua — 2023—07—01

1 O6nactb NpUMeHeHUs

HacToswwuii cTtaHgapT ycTaHaBnuBaeT [OMNOMHUTEsSIbHble TpeGoBaHWs U pekomeHzauuu ans Tpy6o-
NPOBOAOB, UCNO/b3YEMbIX A8 TPAHCNOPTUPOBAHUS YI/IEKUCNOrO rasa (guokcuaa yrnepoaa).

CTtaHaapT NpUMEHNM:

- K Ha3eMHbIM ¥ MOPCKUM TPy6ONpoBoAaM A/ TPaHCNOPTUPOBAHMA AMOKCMAA YINepoaa;

- nepeobopyfo0BaHMI0 CyLLECTBYLWMUX TPY6ONpPOBOAOB A/ TPAHCMOPTUPOBAHNUS AMOKCKHAa yriepoga.

O6nacTb NMPUMEHEHUs HACTOSILLEr0 CTaHAapTa CXeMaTUYHO npeAcTaBfieHa Ha pucyHke 1. [paHuueid
MexZy 06bekTamu ynaBfUBaHWA U TPAHCNOPTUPOBAHWSA SIBISIETCS TOUYKA, COOTBETCTBYHOLAS BXOLHOMY BEH-
Tuni Tpy6onposoAa, B KOTOPOIi cocTas, TeMnepatypa U faBfeHre NoToka AMOKCMAA Yr/iepoAa LO0/KHbl Ha-
X04MTbLCA B 33fjaHHOM Auana3oHe U yL0BNeTBOpPATh Tpe60BaHMAM, YCTAHOBEHHbLIM HACTOSILMM CTaHAAPTOM.

paHuLa MexAay TPaHCMOpPTMPOBaHMEM W pas3MelleHneM — 3TO To4ka, B KOTOPOW MOTOK AMOKcMAA yrie-
poAa BbIXOAMT 3a Npejesibl TPAHCMNOPTHON TPy6ONPOBOAHON UHDPACTPYKTYPbl M NOCTyNaeT B MH(PPACTPYKTY-
py pasMelLleHuss UM UCMNoJIb30BaHUs.

CTaHaapT Takke BK/lOUaeT acnekTbl o6ecneyeHnsl Ka4ecTBa NoToka AMOKCUAA Yriepoaa, a Takke cMe-
lUEHMS MOTOKOB AMOKCMAA Yrnepofa U3 pasHbiX UCTOYHUKOB.

PaccmoTpeHbl Takxe BONPOChbl o6ecrneyeHnss 6e30MacHOCTU U 0XpaHbl OKpyXaloleil cpeabl Npu akcnay-
aTauuy Tpy6ONpPOBOAHbLIX CUCTEM A/ TPAHCMNOPTMPOBAHMA AMOKCMAa yrnepoaa.

2 HopmaTuBHbIE CCbIIKN

B HacTosweM cTaHgapTe MCNOMb30BaHbl HOPMATMBHbLIE CCbIJIKM Ha credylolmne MmexayHapogHble cTaH-
AapTtbl [(NA AaTMPOBAHHBLIX CCbI/IOK MPUMEHAT TOMbKO YKasaHHOe u3gaHue CCbIJIOYHOro cTaHgapTa, Ans
HegaTMpOBaHHbIX — MnocnegHee m3gaHve (BKAYas BCe N3MeHeHus)]:

ISO 3183:20121) Petroleum and natural gas industries — Steel pipe for pipeline transportation systems
(HedbTAHaA 1 ra3oBast MPOMbILNEHHOCTb. TPybbl CTanbHble AN cMCTEM TPybONpoBOAHOro TpaHcnopTa)

ISO 20765-2 Natural gas — Calculation of thermodynamic properties — Part 2: Single-phase properties
(gas, liquid, and dense fluid) for extended ranges of application [[MpupogHbIli ra3. PacueT TepmogMHaMnyeckux
cBolicTB. YacTb 2. CBolicTBa B npefenax ofHoin dasbl (ras, XXMAKOCTb U NI0THASA XWUAKOCTb) ANA paclUMpeH-
HbIX 06/1acTen NnpuMeHeHus]

1) 3ameHeH Ha I1SO 3183:2019. OgHako A/1s 0AHO3HAYHOro cobnaeHNs TpeboBaHWn HACTOSLEro cTaHjapTa, Bbl-
PaXXEHHOr0 B aTVPOBAHHOM CCbIIKE, PEKOMEHAYETCA MCNO/b30BaTh TO/ILKO YKa3aHHOEe B 3TOM CCbUIKE M3JaHue.

M3gaHne opuuynanbHoe
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1— BXoAALMIA NOTOK ANOKCUAA Yriepoaa Mocse ero UsBneyeHns; 2 — n3onmpyrollee coegnHenve; 3 — rpaHnua 06nactvi npuMeHeHus
HacTosILLEero ctaHaapTa; 4 — Apyroli BO3MOXHbIV WCTOYHWK AVOKCUAA yriepoaa; 5 — 06nacti NpUMEHEHWs1 HacTosIWero cTaHaapTa;
6 — rpaHvua nepexofa B 30Hy OOBLEKTOB pasMeLLeHUs AUOoKcuaa yriepoga; 7 — 6eperosble XpaHuiuvwa avokeuga yrnepoga; 8 —
MOPCKMe XpaHuiuLia Anokcuaa yrnepoga; 9 — 3akaumBaHue gMokcuga yrnepofa B HetpTaHbIe NnacTbl ANS yBeNMUYeHUs HedTeoTaaum;
10 — pali3ep Ha BbIXO4e TPaHCMOPTHOro Tpybonpoeoaa; 11 — noABOAHas 3anopHasi apMaTtypa; 12— 6eperoBasi 3anopHasi apmarypa;
13 — noaBoAHbIA Tpy6onposog; 14 — HaseMHbli Tpybonposos; 15 — 3anopHas apMatypa; 16 — Bbixof TpybonpoBoga Ha Geper;
17 — Bogoem/mope; 18 — CTOPOHHAS TPaHCNopTHasA cuctema; 19 — TpaHcnopTupoBaHWe AvoKcuAa yriepoga Ans Apyrux uenel, 3a
nckIoveHnem 7, 8 n 9; 20 — gOXMMHAs CTaHuuMs, NepekavnBatoLLmin arperat

PucyHok 1— CxemaTtuyeckoe n3obpaxkeHne 061acTv NPUMEHeHNst HaCTOALLEro cTaHaapTa

3 TepMUHbI 1 onpeaeneHus

B HacToAweM cTaHfapTe NPUMEHEeHbl cnefyloline TeEPMUHbI C COOTBETCTBYHOLWMMU ONpeaeneHnsamum.

MexayHapogHas opraHusaumnsa no craHgaptusauum (MCO) n MexpgyHapogHas 3/1eKTpoTexHuyeckas Ko-
muceusa (M3K) BeayT TepmmHoNormyeckne 6asbl AaHHbIX, NpegHasHayeHHble A8 NCNoNb30BaHUSA B CTaHAap-
TM3auun, pasmelleHHble B ceTn VIHTepHeT:

- Nnatcopma oHNaH-npocmoTpa MCO: gocTynHa Ha https://www.iso.org/obp;

- Onektponeamsa M3K: gocTynHa Ha http://www.electropedia.org/.

3.1 pgonyctumoe passieHVe (arrest pressure): BHyTpeHHee gaBneHue B Tpybonposoge, Npu KOTOPOM
TpybonpoBoa o6nagaeT 4OCTATOYHONW MexaHWYecKol MPOYHOCTbID WMAN HEe[O0CTaTO4YHOW 3HEepruin ans paspy-
weHusa (3.8).

3.2 notok guvokcupa yrnepoga (C02 stream): MOTOK, cOCTOAWMI NPEMMYLLECTBEHHO M3 Aguokcuga
yrnepoga.

3.3 ponyck Ha Koppo3uko (corrosion allowance): MNMpoekTHbI/ 3anac TONWMWHbI CTEHKU TpybonpoBoaa,
KOTOPbI HEO6X0AMM AN KOMMNEHcaunn Nio60ro yMeHbLeHNS TO/WMHbI CTEHKN U3-3a KOPPO3un (BHYTPEHHeR/
BHELLHeli) B TeYeHne pacyeTHOro cpoka cnyxb6bl Tpybonposoaa.

3.4 KpuTu4deckas Touka (critical point): Hanbonee BbicOKOE 3Ha4YeHUe TeMnepaTypbl U AaBfeHUs, Npu
KOTOPbIX YACTOE BELLEeCTBO (Hanpumep, AMOKCKA yrnepoaa) MOXeT O4HOBPEMEHHO CyLecTBOBaTb B BUAe rasa
N XNAKOCTU, HaxXo[AWNXCs B paBHOBECUN.

3.5 KpuTu4deckoe aasrieHue (critical pressure): [laBneHne npu KpUTUYECKOA TemnepaType.

MpumeyaHne — CornacHo [16] abCcontoTHOE KPUTMYECKOE AaB/IEHUE AJ/151 YUCTOTO AMOKCMAA Yreposa paBHO
7,3773 MrMa (136bITOYHOE AaBnieHne cocTasnisieT 7,28 MIa).

3.6 KpuTudeckas Temnepartypa (critical temperature): Temnepartypa, Bbllle KOTOPO ra3 HEBO3MOXHO
nepeBecTy B XUAKOE COCTOSIHAE HW NPV KakoM faBfieHun.

MpumeyvaHune — Kputnyeckan Temneparypa 4/ia Y4CToro gnokcuaa yrnepoga cocrasnset 304,1282 K
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3.7 nnoTHasa (pasla guokcupga yrnepoga (dense phase): Aunokcug yrnepoga, Haxogawmics B XMAKOM
NN CBEPXKPUTUYECKOM COCTOSIHUW.

3.8 nslactnyHoe paspyuweHune (ductile fracture): MNpouecc paspylweHns, CBA3aHHbIA CO 3HAYUTENIbHON
nnactuyeckoin gedopmaumnei.

MprmevyaHne — lMNnacTUyHoe paspyLLEHVE MHOMAA HA3bIBAIOT «pPaspyLUeHUEM CABUIa».

3.9 rnagkocTtHoe BHYTpeHHee nokpbiTue (flow coating): BHyTpeHHee nokpbiTe Tpyb6onposoja AN
YMEHbLIEHNS LWepoxXoBaToCTn, YTO CNOCO6CTBYET MUHUMU3ALMN TPEHUS.

3.10 yCcTpOWCTBO ANS npenoTBpaleHus paspyleHuin (fracture arrestor): [JononHUTENbHbIA KOMNO-
HEeHT TpybonpoBoaa, KOTOpbIi MOXeT ObiTb YCTAHOBMEH BOKPYr y4acTKOB TpybonpoBoga, npefHasHa4YeHHbIl
ONA npefoTBpaLleHns pacnpocTpaHeHnsa TpeLwyH.

MpumMeyaHne — YCTPOIACTBO ANs NPefoTBpaLLEHNsT paspyLLEHMA TakkKe Ha3blBaOT 6apbePHbIM LLBOM.

3.11 cBob6opaHasn Boga (free water): Boga (unctas Boga, Bofa C pacTBOPEHHbIMU COMSIMU, BOAHO-TIUKO-
NleBble CMecu unu gpyrue cMecu, cogepxaiiune Bogy), KoTopas He pacTBopseTcs B razoo6pasHoin unu nior-
HOI hase guokcuaa yrnepoga, To €CTb Cyw,ecTByeT B BUAe OTAeNbHOM hasbl.

3.12 BHYTpPEHHWI nnakupyrowmin cno Tpybonposoga (internal cladding): MokpblTue Ha BHYTPEHHEN
NOBEPXHOCTM Tpybonposoga, Npu 3TOM CoefMHeHWEe MexXAy TPpy6oil U BHYTPEHHVUM MOKPbITUEM BbINONTHEHO C
NPUMEHEHNEM TEXHOIOTUIA MeTanaypruu.

3.13 (pyTepoBOYHOE BHYTpEHHEe MNOKpbITME TpybonpoBoga (internal lining): Tpy6a ¢ BHYTpEHHUM
NOKpPbITMEM, MPU 3TOM CBA3b MexXay TpybonpoBogHOM Tpy6GOi M MOKPLITUEM BbINOSIHEHA MEXaHWYEeCKUM CMo-
cobom.

3.14 mMakcumasnibHasa MNpoeKTHasa Temnepartypa (maximum design temperature): MakcumasnbHO BO3-
MOXHasf TemneparTypa, KoTopass MOXeT JI0Ka/lbHO BO3feicTBOBaTb Ha obopyfoBaHWe WM CUCTEMY B Xofe
cTpouTenbCTBa UK aKcnayatayun.

3.15 MakcumasibHOe pabouee gaBrieHMe (maximum operating pressure): MakcMManbHO BO3MOXHOE
fJasneHne B 060pyf0BaHUM UM CUCTEME, KOTOPOE JOMNYCTUMO MPU CTPOUTENBLCTBE W 3KCMNayataunu.

3.16 MMHUMasibHaA NpPoekTHasd Temnepartypa (minimum design temperature): MUH/UMa/IbHO BO3MOX-
Has TemnepaTtypa, koTopas MOXeT /10Ka/ibHO BO3JeiCcTBOBaTb Ha 060pyA0BaHMe WM cUMCTeMy B X04e CTpOu-
TeNbCTBa WM 3Kcnayataunu.

3.17 MuHUManbHoe paboyee gaBsieHMe (minimum operating pressure): MUHUMaNbHO BO3MOXHOE
JaBneHne B 060pyAOBaHMM UM cMCTEME, KOTOpoe AONYyCTUMO NpU CTPOUTENbCTBE W 3KCnayaTauum.

3.18 HekoHAaeHcupyemble ra3bl (non-condensable gases): Xumuuyeckue BellecTBa, Haxogswwmecs
4acTUYHO B ra3zoobpa3HOM COCTOSHUWU MpU YCNOBUAX aKcnayatauum Tpybonposoja.

3.19 pabounii anana3oH (operating envelope): MpefenbHble 3HA4YeHUs NapameTpoB, MPU KOTOPbIX
BO3MOXHa 6e3onacHasi paboTa 060pyA0BaHNsa AN CUCTEMbI C NMPMeMAeMOoin 3t EKTUBHOCTLIO.

3.20 BBOg TpybONpoBOAAa B aKcrnyarauuto (pipeline commissioning): PaboTbl, CBSi3aHHble C MEPBUY-
HbIM HanosiHeHnem Tpy6onpoBOAHON CUCTEMbl M cO3JaHNeM He0b6XO04MMOro AaBfieHWs MOCPeAcTBOM HarHe-
TaHua donga, npefHasHau4eHHOro K TpaHCnopTUPOBKE.

3.21 ocyuwKa TpaHCnopTUpyemMoro notoka (pipeline dehydration): MNpouecc yaganeHus BoAbl U3 NOTOKa
avokcmpa yrnepoga (3.2) 4O YPOBHS HMUXE pPacYeTHOr0 MakCMMasbHOrO 3HaYeHUsA CoAepXaHUs BOAbI.

3.22 ocyuwka Tpy6onpoBoga (pipeline dewatering): YganeHne oAbl nocne rugpaBnmyeckmx ucnbita-
HWUIA TPy6ONpPOBOAHON CUCTEMBI.

3.23 6bIcTpas rasoBas gekomnpeccus (rapid gas decompression): ABneHne, Bbi3BaHHOE Murpauymei
hnomga Ha MONeKy/lsipHOM YpOBHE BHYTPb nonumepa v OpMUMpOBaHMEM MNY3blpbKOB, KOTOpPble MOryT pas-
pbIBaTbCA NOC/IE CHMKEHUA AaBrieHuns.

3.24 paBrieHVe HacbIlWeHnsa (saturation pressure): [laBneHve napa, HaxofgsAllerocss B paBHOBECUU C
XWOKOCTbIO NpW AaHHOI TemnepaTtype.

MpumMmevyaHne — TepMUH «AaB/IEHNE HACBILLEHUA» TaKKe YNOMUHAETCS Kak «[aBfleHNe HacbILLeHHOro napas.

3.25 KpaTKOCPOUHbI pe3epB XpaHeHUs (short-term storage reserve): HakonneHvne TpaHcnopTupye-
Moro dositonga B HaNopHOM yyacTke Tpy6onpoBoAa AOMNOMHUTENIbHO K MOTOKY, U3B/iEKAeMOMY 13 Tpy60onpoBo-
[a, C uefblo BPEMEHHOTO XpaHeHusa aToro dawounga

3.26 yrpo3sa (threat): [elicTBue wuamM cocTosiHMe, KOTOpoe camo Mo cebe uan B coYeTaHuu C ApYyrumu
MOXeT MPUUYUHUTL yuwepb unm okasatb Apyroe HeraTUBHOE BO3AENCTBME.
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3.27 TpoiiHada Touka (triple point): 3HaueHue TemnepaTypbl U gaB/ieHUss Ha pa3oBOl Anarpamme,

KOTOPbIX TPU Cba3b| (ra3, XNAOKOCTb U TBEpAoe BELIJ,eCTBO) BewecTtBa HaxogAaTCA B COCTOAHUM TepMOognHaMn-
4YeCKoro pasHoBecus.

4 YcnoBHble 0603Ha4YeHUs, CoKpalleHns N eanHULbI N3MepeHns

4.1 YcnoBHble 0603Ha4YeHusA

Cv— ypapHasa BSA3KOCTb Hagpe3aHHOro obpasya ctanu Tpybonposoaa, [x;

ccf— nonpaBouYHbIl KO3IPPULUNEHT;

E — mopgynb KOHra, MMa;

AcC— TecToBO€e OoTBEpCTME C nNaowagblo, paBHon 80 Mm2;

Of— HanpsxeHue nnactuyeckoro teyeHus, MMa;

R — cpegHuit pagnyc Tpybonposoga, MMm;

t— MUHMManbHaa ToMWKMHA CTEHKM TpybonpoBoga, MM;

Ca— Aonyctumoe HanpshkeHue, Mlla;

Ps— makcMmanbHoe gaBfieHMe HacblleHns (M36bITOYHOE AaBneHue), MMa n36., 4NA YMCTOro ANOKCU-
[a yrnepoja Kputuyeckoe gasrieHue paBHo 7,28 MMMa un36.;

OD — BHewWwHKii gnameTp Tpybonpooga, MM.

4.2 CokpalleHunsa

CCS — ynaBniMBaHue U XxpaHeHue yriekncsioro rasa;

EOR — yBenunueHne HeTeoTaauM;

GERF — EBponeiickas rasoas uccriegoBaTesibckas rpynna;
IMP — nnaH ynpas/ieHuns LesioCTHOCTLIO;

MAOP — makcummasnbHO gonyctuMmoe pabouyee gaBneHue;
PIG — ckpebok guarHoctukm Tpybonposoaa;

SCADA— cuctema KOHTpPONs 1 cbopa faHHbIX;

S| —MexayHapogHasa cucteMa efuHul,.

4.3 EOVHNUBLI U3MepeHus

Bce eAuHULbI, NCNOMb3yeMble B HACTOALLEM CTaHAapTe, ABAAKTCS eAUHULAMW, NPUHATbIMKU MexayHa-
POAHOI CUCTEMON eguHUL,.

5 CeoiicTBa gnokcuga yrnepoaa, NnoTokoB AMOKcUaa yriepoaa n cCMelumBaHme
NOTOKOB AMOKCUAA yrnepoaa, BAUsoLMe Ha TpaHCNopTMpoBaHue
no Tpyéonposoay

5.1 O6uwme nonoxeHns

B cooTtBeTcTBUM ¢ NCO 20765-2 cnepyet yunTbiBaTb, YTO YUCTbIA U copepxalyuin npumecu AUOKCUA
yrnepoga MOryT UMeTb CBOMCTBA, 3HAYUTENIbHO OT/IMYAOLWMECS OT CBOWCTB Yr1eBOLOPOAHbIX MOTOKOB, YTO
6yaeT okasbiBaTb B/IMSHME Ha BCe 3Tanbl XU3HEHHOrO Lukna Tpybonposoja.

TepMognHamMnyeckme U XMMUYECKMe CBOWCTBA YMCTOrO AMOKCMAA yrnepofa NpueefeHbl B nuteparty-
pe (cm. [50]). Paboune gmana3oHbl TemnepaTtypbl U AaB/ieHUss NpU TPaHCMOPTUPOBAHMM AMOKCUAa yrinepoga
6y4yT BapbnpoBaTbCA B 3aBMCMMOCTM OT MpoekTa. Aunokcug yrinepoga MOXHO TPaHCNOpTUPOBaTb Kak B raso-
06pa3HOM COCTOSHMMW, TaK 1 B NIOTHOI hase. CyuwecTByeT 60Mbllaa pasHuua B NOTHOCTU Mexay razoobpas-
HO M NNOTHOW (haszamu, NO3TOMYy criegyeT uzberatb yCNOBUIA akcnayatauum, 61M3knx K TepMobapuyeckum
napameTpaM, COOTBETCTBYIOLWMNX KPUBOI HacbiweHus dnawounga. Ecnv no kakoii-nn6o npuunHe aByxdasHoro
noToka Henb3s nsbexarb, TO 3TOMY BOMNPOCY creAyeT yAe/InTb 0C060e BHMMaHWE Npu NPOEKTUPOBAHUN U 3KC-
nnyatauun (cm. [25] n [52]).

Cnepyouime noAnyHKTbl nNpegHasHavyeHbl 4189 UHOPMUPOBAHUSA NPOEKTUPOBLLUKOB U ONepaTopoB TPy-
60MpoBOAOB O TOM, Kak MPUHATL pPeLleHne O NpaBU/IbHbLIX napameTpax, YTo6bl n3bexarb HeraTMBHOMO BO3-
[eicTBMA Ha L,eNoCTHOCTL Tpy6onposoja.

4
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Mpumecn B NOTOKe AMOKCMAA yrnepoda MOFyT oTpuuaTenlbHO cKasaTbCs Ha LEeNoCTHOCTU Tpy6onpoBo-
fa. B npouecce npoekTUPOBaHUSA A0/KHbI 6biThb YKasaHbl MakCUMasibHble 3HAYEHUsI COoAepXaHusa npumecel
B NOTOKE AMOKcMAa yriepoga U AO/MKHO ObiTb YCTAHOB/IEHO HAAEXHOe M3MepuTesibHoe o6opypoBaHue A4S
KOHTPOJIS cOCTaBa B COOTBETCTBMU C Tpe6GOBAHUSIMU A0 ero nocTynneHus B Tpy6onposod. JononHuTensHas
MHhopMaLumsa no aToMy BOMpPOCY NpuBedeHa B NpuioxeHuu A.

5.2 YucTbli gnokecng yrnepoga

5.2.1 TepmoagunHamuka

HeobxogMmo yunTbiBaTb TepMOAMHAMMUYECKME CBONCTBA AMOKCcuaa yrnepoga, 0CoO6eHHO AaB/ieHue Ha-
CbllLE€HNA, NOCKOJZIbKY OHU 6y,qu OKa3blBaTb CyuweCTBeHHO€ BJ/IMAHNE Ha KOHCTPYKUUHO pr60|‘IpOBO,EI,a. Ecnun
MakCUMasnibHO AonycTumoe paboyee gaBrieHMe Bblle KPUTUYECKOTO AaBfieHMsl, TO KpUTUYeCcKoe gaBfieHue
criefyeT UCNONb30BaTb B KaYyeCcTBe OCHOBHOIO onpefensdiwl,ero napamerpa A9 NPOeKTMpoBaHuda. 3TO no-
3BO/ISIeT n3bexartb MNIacTUYecKoro pa3pyweHna pr60HpOBO,qa, 3a UCKNK4YeHnmem cnydyaes, Korga paGOHMVI
AnanasoH AaB/fieHMs W TemnepaTypbl TakoW, YTO 3HaAYeHWs AaBNeHuss U TemnepaTtypbl HacblWeHUsa Bcerga
HKEe KPUTUYECKOro faBsieHnsa ntemnepartypbl. Ana opyrux cayyaes cnefyet NCNOMbL30BaTh B KAYecTBe onpe-
JenswlLero napamMmeTpa MakcmMmasabHO gonyctumoe pabouyee gasneHue (cm. 7.3).

5.2.2 Xnmnyeckune peakuum v Kopposud

Vicnonb3oBaHue gunokcupa yrnepoga 6e3 npumeceii no3sonseT msbexarb BO3HUKHOBEHUS XMMUYECKMX
peakuuii, a Takxe KOpPPO3UOHHbIX NPOLECCOB BHYTpM Tpybonposoaa.

5.3 lMoTtoku gmokcuga yrnepoga

5.3.1 TepmoaguHamuka

CnepyeTt yuuTbiBaTb, 4TO (paszoBas guarpamma M PU3MKO-XMMMUUYECKne CBONCTBa OyayT M3MEHATbCS
B 3aBMCMMOCTM OT cOcCTaBa MOTOKa AMOKcuaa yrnepofa nNpuBoOAs, Cpefn Npoyero, K U3MEHEHWI0 3HauveHui
[aBNeHNA HacbIWEeHNA MO CPaBHEHUIO C YMCTbIM AMOKCMAOM yrnepoga. Hambonbliee 3HavyeHue JasBfieHuUs
HacCbILWEeHNA AO/HKHO 6bITb OCHOBHBIM pacyeTHbIM MapamMeTpoMm A/18 NpefoTBpaLLeHUA NaacTUYeckoro paspy-
LEeHNA, 3a UCK/I0YEeHNeM criyvyaeB, Korga pabouunii guanasoH fasfieHUsa u TemnepaTtypbl Takol, YTO 3HaYeHUs
JaBneHna n Temnepatypbl BCerfa HWxe KPUTUYECKOro AaB/fieHUA W KPUTUYECKOW Temnepartypbl. [lasneHue
HacCbIWEeHNA A/ KOHKPETHOro NOTOKa MOXHO onpefenutb, ncnonb3ysa gopmyny GERG (cm. UCO 20765-2),
unu nobble Apyrne aHanoruyHbie opMynbl MANM METOAMKW, NoaxoAsuine ANs KOHKPETHOro cocTaBa noToka
avnokcuga yrnepopga, Hanpumep [37].

5.3.2 Xnmnyeckue peakuum

CnepyeTt NpMHMMaTb BO BHUMaHWe, YTo MpMMecK B NOTOKe AMOKCMAA Yriepoda MOryT BCTynaTb B peak-
Luun ¢ obpasoBaHneM ApPYyrux coefnHeHun. NMpuUcyTcTBrE Takux COefMHEHU MOXET NOBAUATL HA TepMofunHa-
MuUYyeckne CBOMCTBa MoToKa guokcupa yrnepofa. B xyfdwem cnyyae 3To npueegeT kK o6pasoBaHunio cso60f-
HOW BOAbl, TBEPAbIM OT/IOXEHUAM WU KOppo3unu. Mpu NpoOeKTUpOBaHUWM TPAHCNOPTHONM cucTeMbl TpebyeTtcs
noATBEPAMTL pacyeTaMy uayM pesynbTaTamu N1abopaToOpPHbIX MUCMbITAHWI OTCYTCTBME HeraTMBHbIX 3dheKkToB
Taknx, Kak obpasoBaHue cBOGOAHOI BOAbI.

5.4 CmellvBaHMe MOTOKOB AMOKCUAa yriepoaa

MofknoYeHNe HOBbIX NCTOYHMKOB K AieiicTBYIOW e Tpy6ONpPOBOAHOM CUCTEME MOXET NPUBECTU K TOMY,
4yTO MOTOK Auokcupaa yrnepoga 6onblie He GyAeT COOTBETCTBOBATb MPEXHUM MPOEKTHbIM Tpe6GOoBaHUAM.
B 3TOM cnyyae He06X0AMMO NPOBECTU MOBTOPHbLIA aHanM3 npoekTa, 4Tobbl y6eauTbCsA, UTO U3MEHEHHbI
cocTaB MO-MpeXHeMy COOTBETCTBYEeT OCHOBHbIM MNPOEKTHbIM TpeboBaHMAM, a Takke 3KCnjyaTauUuoHHbIM
TpeboBaHUAM.

6 Pa3paboTka KOHLEeNUUn 1 NpUHLMNbI NPOEKTUPOBaHWS

6.1 O6wme NonoxeHUs

B pasgene npuBefeHbl Tpe6GoOBaHUS M peKoMeHAaluu, CBA3aHHble C BOMpOCcaMy NPOEKTMPOBaHUSA, OT-
HocsILLMecsl K 0COGEHHOCTAM TPyGOMNPOBOAHbLIX CUCTEM ANS AMOKCKUAA yriepoja.

TpyGonpoBoAabl A5 AMoKcMAa yrnepoga L0/KHbl 6blTb CNPOEKTUPOBaHbI B COOTBETCTBUMU C OTPaC/IEBbI-
MW CTaHgapTamu v NPUMEHUMbIMU HOPMATUBHLIMU TPEOOBAHUAMMU.
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6.2 KoHuenumsa 6e3o0nacHOCTU

Be3onacHoCTb B pas3HbiXx CTpaHax obecneuymBaeTcsi No-pa3HoOMy. HekoTopble CTpaHbl MCMOMb3YHT OC-
HOBaHHble Ha pPUCKaxX BEPOSATHOCTHble MOAXOAbl K MPOEKTUPOBAHUID U 3KcnayaTauuu, ApyrMe WUCnonb3yloT
AeTEPMUHUCTCKME MOAXOAbl. DT KOHUENUUM MOXHO HaliTM B AEeNCTBYHOLWMX CTaHfapTax Ha TpybonpoBoAbl
[MCO 13623, EH 1594, AC 2885 wnnu gpyrux ctaHgaptax (cm. 6ubnunorpacuto)]. CnegosatenbHo, 415 OLEH-
KN PUCKOB, YNpaBneHUst puckamu W BbiSIBNEHUS onacHocTeli NpoeKTUPOBLLMKM W onepaTopbl TPy60onpoBoAoB
[OMKHbI 06palwaTtbCs K 3TUM cTaHgapTam.

Cnepyet yunTbiBaTb, YTO B HAcTOslLLEE BPEMS UMEKTCA OrpaHWYeHHble cTaTucTUYeckue AaHHble, Kaca-
loumneca TpybonpoBoAoB ANs Auokcuaa yrnepoga, Hanpumep, [56]. MNMonb3oBaTenn HacTosiWEro craHaapTa
[OKHbI 3HATb, YTO M3-3a Pa3/IMYHbIX MOAXOAO0B K MPOEKTUPOBAHMWIO W YC/IOBWIA 3KcnayaTtauuum cBefeHusi B
6a3ax JaHHbIX O MPOMUCLIECTBUAX Ha TpybonpoBogax AN TPaHCNOPTMPOBAHWSA APYrMX NOTOKOB, Hanpumep,
NPUPOAHOTO rasa, MOryT He B MOJSIHO Mepe NoAXOAMTb ANA NOTOKOB AMoKcuAaa yrnepoaa. Moatomy ux cnegyet
MCnosib30BaTb C OCTOPOXHOCTLIO.

CTaTuctnyeckne gaHHble 06 OTKasax Ha3eMHbIX M MOPCKMX TPy6onpoBOAOB criefyeT paccMmatpuBaTb
OTAEeNbHO, 0CO6EHHO B OTHOLIEHUWM NPUYMH BHELWHero yuiep6a oT TpeTbux nny. MIcnonb3yT cTtaTucTuyeckme
6a3bl faHHbIX, OTHOCSLLIMECS K CXOXMUM YC/IOBUSIM, NPU passinumsax B Noaxodax K NPOEKTUPOBaHUID npume-
HAIOT COOTBETCTBYHWOLWME NOMpaBO4YHble KoadhduumeHTol. Hanpumep, TpeboBaHUA K MUHUMasIbHON FNy6uHe
3aneraHus TpybonpoBoAa MOryT BapbMpoBaTbCs B 3aBUCMMOCTU OT CTpaHbl, B pe3ynbTaTte 4Yero yacrtora uau
Cepbe3HOCTb NOBPEXAEHMA Tpy6GonpoBoaa TPETbUMU NMLAMU MOTYT pasnnyaTtbCes.

Mpu YacTOTHOM aHanui3e aBapuiiHbiXx cUTyauuii cnegyeT NoAPO6GHO U3YUNTb UMEOLLMECS NCTOpUUYECKue
JaHHble 06 MHUMAEHTax, 4ToGbl M3BNEYL M UCMNOSb30BaTb Hambonee BaXHble CBeAEHUS AN KOHKPETHOro
npoekta. Mpu NPUMEHEHUN CTATUCTUKM OTKA30B NPOEKTUPOBLLUK AO/HKEH YYUTbIBATb TONbKO TPy6ONPOBOAbI,
CNPOEeKTUPOBAaHHbIE B COOTBETCTBUN C IKBUBANEHTHLIMU HOPMaMM.

[laHHble 06 MHUMAEeHTax gna apyrux Tpyb6onpoBOAHbLIX CUCTEM TakKKe MOXHO MCMOMb30BaTb U TWATENb-
HO OLEeHMBaTb B KAYeCTBe UCXOAHbIX AaHHbIX ANA nto6oro aHanusa.

Ans onvcaHua BHYTPEHHUX OTKA30B, TakMX, Kak KOppo3usi, cneayet ¢ OCTOPOXHOCTbIO NPUMEHSTL cTa-
TUCTUKY OTKa30B pr6OI'IpOBO,EI,OB N NPUMEHATb UX TOJIbKO Ha OCHOBaHUKN HaaneXauwiero KOHTpPpoNnA TOYKM POChI
noToka Aauokcuaa yrnepoga. OxupgaeTtcs, YTO OTCYTCTBME KOHTPOJSA TOYKM POCbl YBENMUYMBAET BEPOSATHOCTb
BbIX04a M3 CTpOos TPy6ONpoOBOAOB A1 AMOKCMAA yriiepoaa, NOCKO/IbKY CKOPOCTb BHYTPEHHEN KOppOo3unM 3Ha-
YnTeNbHO BO3pacTeT.

6.3 O6WMit noaxosd K NPOEKTUPOBAHUIO

Tpe6oBaHUsi NpoekTa A0/HKHA 6blTb NOCNeA0BaTENbHLIMY U COTNACcOBAHHLIMU HA NPOTSXEHUN BCel Tex-
HOJIOTUYHOW Lenoyku NpoekTa OT BblAENIEHUsI AMOKCMAA Yriepoda [0 ero pas3MelleHusi, Hanpumep, Heob6xo-
AVMO [OJ/DKHBIM 06pa3oM yunTbiBaTh TPEGOBaHNS MO COAEpXaHWK NprYMeceil B MOTOKe AUOKCKMAA yriepoga.

6.4 HagexHoCTb M aKcnayatauuoHHas roTOBHOCTb TPy60onpoBoLoB

Mpy oLEeHKe HaAeXHOCTU U FOTOBHOCTM TpybonpoBoga cneayeT Y4UuTbiBaTb, YTO HALEXHOCTb WAM TO-
TOBHOCTb OfIHOI YacTu MpoekTa OKasblBaeT BAMSAHME Ha KOHCTPYKLMIO W aKCnayaTauuio Apyrux dacteii. Mpu
OLEeHKe TOTOBHOCTM KOMMOHEHTa B cucteMe Tpy60NpoBOAOB A0/IKHOE BHMMaHWe cneayeT yaensaTb akcnsayaTa-
LUMOHHOI1 B3aMMO3aBUCUMOCTY C APYTMMU KOMMOHEHTaMM, MOCKO/IbKY KOMMOHEHTbI CUCTEMbI TPY6GOMNPOBOL0B,
BK/1l0Yas HACOCbl U BEHTW/M, B3aMMO3aBUCUMbl. CreayeT Takxke yaensaTb A0/KHOE BHUMaHME 06ecrneyeHunto
pesepBa K/OUYEBbIX KOMMNOHEHTOB, YTOObI 06ECNEeYnNTb BbICOKYH 3KCM/yaTalMOHHY FOTOBHOCTb U M3bexaTb
BO3MOXHOCTW OCTAHOBKM MOTOKA WU HEOBXOAUMOCTM CTpaBNMBaHMA AMoKcuaa yriepoja.

6.5 KpaTKOCpOUHbIi pe3epB XpaHeHUs

KpaTkoBpemMeHHOe xpaHeHue B Tpy6onpoBOAEe MOXHO MCNOJfb30BaTh B kauyecTBe Gydpepa Ana Criaxu-
BaHWs KonebaHuii B mocTaBkax Auokcmga yrnepoga. CTeneHb MCNoO/b30BaHWsA KPAaTKOCPOUHOIO pe3epBa Xpa-
HeHuUs ¥ Apyrue peweHus ans 6ydepusauun crnefgyeT paccMaTpuBaTb M ONTUMWU3MPOBATh MO OTHOLUEHUKO K
LPYrMM KOMMOHEHTaM MpoeKTa Kak Ha 3Tane pa3paboTKu NpoekTa, Tak U BO BPEMS 3KCM/lyaTaluu.

CnepayeT yunTbiBaTb OTPAHWUYEHHYIO AOCTYMHOCTL KPATKOCPOUYHOrO pesepBa A/ XpaHeHus B TpyGonpo-
BOAHbIX CMCTEMAaX C NJOTHOW ha3oii. B Tpy6onpoBOAHbLIX cucTemMax /sl ra3006pa3Horo Auokcmaa yrnepoga
BO3MOXHbl 60n1ee 3HaunTeNbHble KPaTKOBPEMEHHbIE Pe3epBbl XPaHeHHUs.

6
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6.6 JocTyn K Tpy60onpoBOAHON cucteme

Nio6oli pocTyn TpeTbelh CTOPOHbI K CYyL,EeCTBYHOLWEMY UAN NPOEKTUpyeMoMy TPy6onpoBoAay AO0/KEH COo-
OTBETCTBOBaTb TPe6GOBAHUAM HAcTOSIWEro cTaHaapTa.

6.7 MpuHUMNBI NPOEKTUPOBaHUA TPYOONPOBOAHbLIX CUCTEM

6.7.1 OOLIMEe NOSIOXKEHUA

O6wure NpUHUMNBLI MPOEKTUPOBAHUA ONpeAeneHbl B AeACTBYOLWMX CTaHAapTax Ha HedTe- 1 ra3onpoBo-
Obl. B onosiHeHMe K HAM MpU NPOeKTUpoBaHuy Tpy6onpoBOAOB ANA AUOKCUAa yriepofa NPUMEHSIOT cneay-
lowme NPUHLUNLI NPOEKTUPOBAaHUS.

6.7.2 CncTeMbl KOHTPONA AaBfiEHUS U 3alnTbl OT N3ObITOYHOIO AaBfieHUs

JonxHa mcnonb3oBaTbCca cucTeMa 3aluTbl OT U3BLITOYHOTO AaB/IEHUS, 3a UCKIOYEHNEM Cy4YaeB, Kor-
[a NCTOYHUK AaBneHus B TpybonpoBoAe He MOXeT o6ecneunTb AaBfeHMe, NpeBbilaklee JoNycTMMoe AaB-
NeHue, BKIOYas BO3MOXHbIe AnHamunyeckne addeKTbl.

[Onsa Tpyb6onpoBoga, oCyLW,ecTBAAKLWEro TpaHCNopT AMoKcuaa yrnepoga B N10THON hase, cuctema pe-
rynnpoBaHnsa faBfieHns fo/KHa 6biTb CNpoekTMpoBaHa TakuMm 06pa3oM, Y4To6bl rapaHTUpoBaTbh COXpaHeHue
COCTOSIHUA NAOTHOM hasbl Kak B npeAenax paboyero guanasoHa napameTpos (CM. 3.24) Npu CHUXEHHOM pac-
xofe, Tak 1 Npu ocTaHOBKe Tpyb6onpoBoAa.

Ecnu maTtepuansl Tpy6onpoBoga uavM cuctembl Tpyb6onpoBoAOB He nofobpaHbl C yueToOM Takoh cutya-
unn, cuctema perynmpoBaHua gaBrieHuss f0/KHa 6biTb nogobpaHa Takum o6pa3om, 4To6bl ob6ecneynTb [0-
nycTUMbIA ypoBeHb 06pa3oBaHns cBoboaHOW BoAabl (cM. 6.8) B criyyae ocTaHOBKM Tpybonposoaa.

JonyckaeTca cbpoc agnokcnga yrnepoga B atmocdepy 418 BOCCTAHOBMAEHWA AONYCTUMOrO YPOBHS AaB-
neHus B Tpyb6onpoBoAe, Npu 3TOM KOHCTPYKLMA TpybonpoBoga fo/HkHa obecneymBaTb Takoi c6poc, KOTOPbIA
Obl He npmeBoann K 3HaynTenbHOMY yBeJ/INYEHUIO He6naror|p|/|9|THoro BOB,D,EVICTBVIH Ha nepcoHas uwan 3Hayun-
TeNIbHOMY BJ/IMSHUIO Ha OKpyXawlwyto cpedy. ®a3oBble N3MeHeHMa cHpoLeHHOoro gnokcuaa yrnepoga u no-
cnepyuee paccemBaHune obpasoBaBlierocs obnaka crnegyeT mogenupoBaTh Kak ONMcaHo B NpUoXeHuu B.

6.8 Ocylwka (06e3BoOXnBaHue) Tpyb6onposoga. O6uwmre NpMHLUNbI

6.8.1 Ocobble ykazaHusi, CBA3aHHble C AUOKCUAOM yriepoja

CnepyeT NpuHATL BO BHMMaHMe, YTO OCyllka MOTOKa AMOKcuAa yrnepoga nepeg nogadveii B Tpy6o-
npoBoA Heob6xoguMMa AN KOHTPONA KOppo3uu (CM. 7.1) U CHMXKEHMA BO3MOXHOCTM 06pa3oBaHWs rMapaTos
(cm. 6.8.3).

MpumeyaHune — oCKOMbKY OCyLLKA NOTOKa AMOKCUAA Yriepoda sSIBASIETCS YacTbo NpoLecca ynas/imBaHusl, To
HeobxoAnMo NpumeHATb ISO/TR 27912.

6.8.2 MakcumanbHOe cofepxaHune BoAbl

CopepxaHue BoAbl B NOTOKe AMOKCKAA yriiepoa crneayeT ykasbiBaTb B MUJIMOHHbLIX A0ASX MO0 06beMy
(ppmv), MakcumanbHas KOHUEHTpauus Aos/HkHa 6biTb onpegeneHa TakuM o6pas3om, 4Tobbl He 06pa3oBbiBa-
NUCb TuapaTbl, a Koppo3na 1 o6pasoBaHMe TBEPAbIX YacTUL, He NMpeBblllann pacyeTHbIX 3HAUYEHUn. Makcu-
MasibHOe coAepXaHue BOAbl OyAeT 3aBWCeTb OT YC/I0BMIA 3KcnyaTauum W ero onpepensitoT Ha OCHOBE COo-
OTBETCTBYIOLWEN0 MPaKTUYECKOro OMbiTa, HafEeXHbIX 3KCNEepUMEHTaNbHbIX AaHHbIX WM 3KCNEepUMEeHTaNbHO
NPOBEPEHHbLIX Mogenei. JononHuTeNnbHaa nHoOpMauma npueeeHa B NpunoxeHun A.

6.8.3 lMpegoTBpalLeHne obpasoBaHUA rMApaToB

B03MOXHOCTb 06pa3oBaHMs rMapaToB Kak B ra3o06pasHoli, Tak U B NNOTHOI dha3e gnokcuaa yrnepoga
cnepyet paccMaTpuBaTth C yYeTOM COAepXaHusa BOAbl B MOTOKE AMOKCuAa yrnepoga.

B fononHeHe K BO3MOXHOCTM 06pa3oBaHusa rugparta Amokcuga yrinepoga Heo6xoANMO yUnuTbiBaTb BO3-
MOXHOCTb 06pa3oBaHnsl TMAPATOB APYrMX HEKOHAEHCUPYEMbIX KOMMOHEHTOB.

B0O3MOXHOCTb 06pa3oBaHMsA rMapaToB BO BpeMsS BBOAA B aKCMsyaTauulo MAM NOBTOPHOro 3anycka Tpy-
6onpoBoja criegyeT paccmaTpuBaTb C y4eTOM MpoLueaypbl OCYLW KW Tpy6onposoga WM BO3MOXHOCTM Hanuyus
0CTaTO4YHOI BOALI B TPY6ONPOBOAE NOC/IEe ONPECCOBKM.

OCHOBHOW cTpaTterveii npefoTBpalleHnsi obpasoBaHusa rMapaToB A0/MKHA 6biTb AOCTaToOYHaA ocylika
noToka AMokcuga yrnepoga Ao ero nocTynsieHus B Tpy6onpoBogHyto cuctemy. CodepxaHue Bofbl KOHTPOIU-
pylOT Ha BXoAe B TPy6GOMNPOBOAHYIO CUCTEMY.

6.8.4 HapgeXHOCTb M A40CTAaTOYHOCTb OCYLIKM TpybonpoBoaa

[na cucteM MOHUTOPUHra BOAbl AO/MKHbI ObITh AeCTBYOWME cepTudmnKaTbl KannbpoBku. Kannbposky
BbIMNO/IHSAOT C y4eTOM 0CO6EeHHOCTElN NoToka guokcmaa yrnepoga ANnsi KOHKPETHOrO NPOEKTa, NOCKO/bKY Npu-
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MecU B MOTOKE MOTYT MOBAUATb Ha MoKasaHWsi CUCTEM MOHUTOPUHra. HageXHoCTb MOXHO MOBbLICUTb, UCMO/b-
3ysl ABE HE3aBUCMMble CUCTEMbl MOHUTOPUHIA BOAbI.

CKOpOCTb pearMpoBaHusi Ha O6HapYyXeHWe BbIXOASLWEro 3a YCTaHOB/IEHHble NpeaAesibl coaepXaHus
BOAbl cnefyeT onpeAensaATb Ha OCHOBE COOTBETCTBYIOLWE OLEHKM BO3MOXHbIX NOCNeACTBUA.

6.9 ObecneyvyeHne cTabuNIbHOCTU NOTOKa AMOKCUAA yrineposa

6.9.1 OcobeHHOCTN, CBA3aHHbIEe C NOTOKaMW AMOKcuAa yrnepoga

[na obecneyeHna noTtoka cnejyeTt paccMoOTpeThb criefyiolime BONpPoOChl:

- B/INSAAHWE TeMmnepaTtypbl ¥ faB/ieHna NoTokKa Auokcuaa yrinepofa Ha nponyckHyl Cnoco6HOCTb;

- B/MSIHME Tonorpaduyecknx xapakTepucTMk MecTHOCTU, HanpuMep, NOA4beMbl OKasblBalT B/AMSAHUE HA
JaBneHune napa;

- TpaHcnopTMpoBaHMe B razoobpasHoii nan NAoOTHOW dhase;

- obpasoBaHue rMapaTos, Bbi3bIBAKOLLIMX 3aKYNOPKY WM KOppPO3Mio Tpybonposoga.

CnepyeT nsberatb o6pasoBaHus gByxdha3HOro notoka B Tpy60nNpoBOAHON cucteme, YTobbl CHU3UTL PU-
CKW, CBSI3aHHble C HenpejckasyembiMu da3oBbiMU nepexogamu. ®as3oBble Nepexofbl MOryT MPOUCXOAUTb B
pasHoe BpeMms WAM B pasHbiXx MecTax Mo MaplpyTy Tpy6onposoga B 3aBUCMMOCTW OT TemnepaTypsbl, gaBne-
HMA M cocTaBa NoTokKa.

Ecnn no kakon-nn60 npuunHe Henb3sa msbexaTb ABYyxXdpas3HOro notoka, eMmy craegyet yaenutb ocoboe
BHMMaHWe npu npoekTMpoBaHuUu ¥ akcnnyaTtaumu, cMm. [25] un [52].

6.9.2 TennorngpaBnnyeckas mMoaesb

Mpu npoekTupoBaHuy Tpybonposoaa cnefyeT UCNOMb30BaTh 3KCMNEPUMEHTA/IbHO NPOBEPEHHYIO Tenso-
rmgpaBinyveckyto MoAesnb AN onpefesieHns BAUSAHWA cnefyloumnx qakTopos:

- Tonorpaduu;

- CKauykoB fJaBfieHus;

- obpasoBaHuns cBO6OAHOI BOAbI;

- cueHapueB BbIGpoca — KOHTPOJIMPYEMbIX UKW aBapuitHbiX (BbIGPOCOB);

- OCTaHOBKM M 3anycka Tpyb6onpososa;

- pasrepmeTtusauun TpybonposoAaa;

- nepejauuv Tenna B OKpyXawlLllyo cpeay;

- OTK/IOHEeHW pabounmx xapakTepucTuk TpybonposBoha OT MPOEKTHbIX 3HauyeHuin (noTepsa AaBneHus,
BEPOATHOCTb (ha3oBbIX Nepexofos), cM. pasgen 9;

- KonebaHuii TemnepaTypbl OKpyxatuwei cpegbl (BO3gyxa, 3eMAM U MOPS; MUHUMaNbHOE BO3Ael-
CTBME — Ha mope);

- MPOMEXYTOYHOro U LUKINYECKOro pexuMma paboTbl, pe3epBa KpaTKOBPEMEHHOTO XpaHeHUS;

- OMPEecCoBKM U NPOBEPKM paboTOCNOCOBHOCTM apmaTypbl U 060pyA0BaHNA.

Tennorngpasnvyeckas Mofesb AO/KHA, KaK MUHUMYM, YYnUTbiBaTb:

a) AByx(hasHblil 0OAHO- 1 MHOTOKOMMOHEHTHbIN NOTOK;

b) cTauuoHapHble yC/i0BMA (YCTAHOBUBLLUNECA PEXUMbI).

6.9.3 PacueTHas nponyckHas cnocobHOCTb Tpybonposoa

Mpu onpegeneHny NPONyckHOW crnocob6HOCTU Tpybonposoga crefyeT yunTbiBaTb N106YyH0 cTpateruio
KPaTKOCPOYHOIO pe3epBa XpaHeHus Ana CcriaxuBaHWs MNepexofHbiX NpoueccoB NpW YC/OBWW, YTO BJIMAHUE
Takmx KonebaHWin gaBneHnsa y4ynTbiBalOT NPU OLEHKe YyCTaNoCTHOM A0/roBeYHOCTU Tpyb6onpoBoaa M ero Kom-
MOHEHTOB.

CnepyeT yunTbiBaTb, YTO YBE/IMYEHNE KOHLEHTpaLMM nNnpuMeceil B NOTOKe AuMoKcuaa yrnepoga 06bl4HO
CHWXaeT NPonyCcKHY Cnoco6HOCTb TpybonpoBoga B 3aBUCMMOCTM OT TUNa, KoAnyectsa v KoMOGuHauum npu-
Meceli. TO BAUSET Ha pasMepHble XxapakTepucTukn Tpy6onposoga (HanpumMmep, TOMWWHY CTEHKM Tpy6ONpoBo-
[a), paBrieHne Ha BXOoAe WM pacCTosiHMEe MeXAY NPOMEXYTOYHbIMW HACOCHbIMU CTaHLUAMU.

TepmorngpaBnuyeckune pacyeTbl U nogxoaswne mogenn hmsnyecknx CBOMCTB A48 cocTaBa NoToka Au-
okcupa cnegyet NpUMEHATb U AOKYMEHTMPOBATL A1 onpefefieHus nNponyckHoin cnocobHocTn Tpybonposoaa.

[aBneHve BO Bceili Tpyb6onNpoBOAHOW cUCTEME AO0/MKHO 6biTb ONTUMWU3NPOBAHO Ha 3Tane NPOEeKTUPO-
BaHMSA, MOCKO/IbKY MOTOK AMOKCMAA yriepoga, NocTynawwmii B TOUKY 3aKayku nof faBfeHUEeM, 3HaYUTebHO
npesbiWakwwWwym Tpebyemoe gaBneHue 3akauynBaHus, NpueedeT K noTepe aHeproaddPeKkTUBHOCTH.

6.9.4 CHWXeHne nponyckHOW cnocobHOCTU

B fonosiHEHMe K pacyeTHOl NPOMNyCKHOW CNOCOGHOCTU, MOCPEACTBOM TEPMOrMApaBNYeCcKoro aHanmsa
JOMKHO ObITb MoATBEPXAEHMe, 4To TpybonpoBog cnocob6eH paboTaTb NpU MOHWXEHHON Mnojaye NoToka Au-
okcupa yrnepoga 6e3 CcyLecTBEHHbIX 3KCM/yaTalMOHHbIX OTpaHnyYeHunii nam HebnaronpuaTHbIX NOCNEACTBUIA.
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6.9.5 TpaHcnopTHas BMeCTUMOCTb

Ce30HHble, CYTOUYHblE U HeAesibHble KoNnebaHusa TemnepaTypbl OKpyXalLeid cpefbl cneayeT yuntbiBaThb
B NMpoLecce TenaornapasaMyeckoro aHanmsa mns-3a uUx BAUSHWS Ha NJIOTHOCTb NOTOKa AMokcuAa yrnepoga.

BnuaHne TemnepaTypbl (CE30HHbIE KonebaHus), BepoATHO, byaeT 60see BbipaXeHHbIM A8 Ha3eMHbIX
Tpy6ONpoOBOAOB MO CPABHEHUID C MOPCKUMMK TpybONpoBOAaMW, OLHAKO 3TO 3aBUCUT OT MX reorpacduyeckoro
pacnonoxeHus.

6.9.6 TemnepaTypHble peXxuMbl TPAHCNOPTUPOBaHUA AMOKcuga yriepoga

MN3-3a 3HAYNTENbHOTO CHWXEHUS MAOTHOCTM MOTOKa AMoKcuAa yraepoga B NOTHOM ¢hase npu MNoBbl-
WeHMn TemnepaTypbl TeMmnepaTypa Tpy6onpoBoja A0/DKHA 6biTb MUHUMM3MpPOBaHa. OxnaxgeHne notoka gu-
okcuaa yrnepoga nocse NpPoMexXyTOUYHOro CXaTua MOXeT 3HAUMTENbHO YBENMNUYUTL MPONYCKHYI0 CNOCOGHOCTb
Tpybonposopaa.

6.9.7 BHyTpeHHAA dhyTepoBKa

MpuMeHeHne BHYTpPeHHel (hyTepoBKN A/ CHUXEHUS nepenaja AaBneHus UAn gna gpyrux uenei, kak
nNpaBn/0, HE PEKOMEHAYETCA MO CreAyloWmnM NpuYnHam:

- BO3MOXHOCTb OTC/I0EHMS BHYTPEHHEl (DYTEepPOBKM B YCNOBUSAX CHUXEHUSA AaBneHunsa u3-3a auddysun
Anokcupaa yrnepogfa B NPOCTPAHCTBO MexXAy (PYTepoBKOl 1 cTanbHOW Tpy6oi npu HopManbHO akcnayaTayum
UM 13-3a HU3KOW TemnepaTypbl nNpu pasrepmeTusauuun. CnegyeT OoTMETUTb, YTO 3P EKTbl AeKomnpeccuu
MOTYT 6bITb MOCTEMNEHHbLIMWU, T. €. HAYMHATLCA C 06pa3oBaHWA B34YTUA U B KOHEYHOM WUTOre NPUBOAMTbL K MOJ-
HOMY OTC/IOEHMUIO;

- noBpexAeHHass (PyTepoBKa MOXET Bbl3BaTb TEXHOJ/IOTMYECKME HAPYLUEHUS UKW 3aKyMoOpKy HarHeTa-
TeNbHbIX CKBaXWH;

- BO3HWKHOBEHWE TPYLAHOCTEN, CBSI3aHHbIX C HEOBXO4MMOCTLIO PaCNONIOXEHUA BHYTPEHHEN hyTepoBKM
NoBepX CBapHbIX COEAMHEHWI: HeKkauyecTBEeHHas (PyTepoBKa MOXEeT MpPMBECTM K 06pasoBaHWi0 MNpeanoyTu-
Te/IbHbIX 04aroB KOPpPO3uMu.

Ecnu npuMeHsoT BHYTPEHHIO (DYTEpPOBKY, maTepuan fAo/KeH 6biTb aTTeCTOBaH Ha COBMECTMMOCTb
C NOTOKOM AMOKCcUAa yriepoga M CnocoGHOCTb BblAEpPXMBATb COOTBETCTBYHLLME CLEHapuuM AeKOoMMpeccuu
Tpybonposopaa.

6.9.8 BHewHAa Tennonsonaynsa

Cnepyet yunTbiBaTh, YTO 415 Tpy6onpoBoAa NOCTyN/eHWe 1 OTBOJ Tensa B OKPYXalollyo cpefy onpe-
JensieTcsa pasHuuein mexagy TemnepaTypoil OKpyXallLllein cpeabl M TeMmnepaTypoil NoToka AMokcuaa yriepoga
BHYTpM Tpy6onpoBoAa B COYETAHUW C U30NALMOHHBIMU CBOMCTBaAMU U rny6uHOl 3aneraHus Tpy6onpoBoja.
B cnyuyae, ecnu pasHuua Temnepartyp CAWLIKOM Befnka, TeNnon3onaums mMoxeT 6blTb Heobxoguma Ans 3a-
WWTbl OKPYXaloLen cpelbl nay NoToka gMokcuaa yrnepoga.

CnepyeTt yuuTbiBaTb BAMAHUE TENOU30NALUM HA MUHUMAaNbHYH TemnepaTtypy Tpy6onpoBoga B yco-
BUAX pasrepmeTunsayum.

6.9.9 O6HapyXxeHue yTeyek

Besge, rge a0 NPMMEHMMO, PEKOMEHAYETCS UCMNONb30BaTb CUCTEMY OOHApPYXEHUA yTeuyek, ecnm UHoe
He 060CHOBAHO OLEHKON 6e3onacHocTU. LLUMPOKO MCNONb3yeMbiM MEeTOAOM OGHapYXeHUs yTeuyek sBaseTcs
aBTOMaTU3NPOBAHHbI MOHUTOPUHI TPY6ONPOBOAOB. B 3TUX MeTofax UCNOb3yT faHHble 0 pacxoge, AaBrie-
HUW, TeMnepaType u Apyrux napametpax, npegocrasnsemble cuctemoin SCADA, U UX MOXHO pasgenntb Ha
NSATb OCHOBHbIX TUMOB:

- U3MEHEeHWe pacxoja Wau AasBfeHus;

- b6anaHc macchl nam ob6bema;

- [AaHHble, NOJly4YeHHble Ha OCHOBE AWHAMW4YeECKOl Mogenwu;

- aHanus gaBneHus;

- U3MeHeHWe TemnepaTypbl.

6.10 OnemeHTbI Tpybonposoaa

6.10.1 KnanaHHas cbopka

Ha aTtane npoekTMpoBaHUs COOTBETCTBYIOLWMX Y3M10B AO/KHbI ObITb yUYTE€Hbl YCTpoiicTBa Ans cbpoca
faBneHus.

6.10.2 3anopHasa apmartypa

[ns HaseMHbIX Tpy6bonpoBOoAoB TpeboBaHNA K pasMeELLEHMNI0 U XapaKTepucTukam NPOMEeXyTOYHOWN 3a-
MOPHOW apMaTypbl AO/HKHbI OCHOBbIBATbLCSA Ha MECTHbIX 3aKOHOAATEeNbHbIX TPE6OBAHNAX (ECNN TaKkoBble UMe-
H0TCH).
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6.10.3 O6paTHble KnanaHbl

Ha atane npoekTMpoBaHUA KnanaHHbIX Y3/10B AO/MKHbI ObITb y4YTEHbl yCcTpolicTBa ANna cbpoca fasre-
HUS. BbICTPO 3aKkpbiBatowmecs (aBToMaTnyeckue) obpaTHble knanaHbl (MpU HaaAM4MM) MOTyT cnoco6CcTBOBATL
YMEHbLUIEHNI0O 06beMa BblIMyCKaeMoro gunokcuga yrnepoga Bo Bpems BbiGpoca, HO MOryT Bbi3BaTb rMapaBiun-
yeckne ygapbl.

6.10.4 HacocHO-KOMMNpeccopHble CTaHuuun

B 3aBMCUMOCTU OT YCNOBUIA MECTHOCTU BAOJIb Tpacchbl TpybonpoBoga MoOryT noTtpeboBaTbCcs Mnpo-
MEXYTOUYHblE KOMMPECCOPHbI€ WAN HACOCHble CTaHLuu, ABMSAKLWMECA YacTblo Tpy60oNpoBOAHON CUCTEMBI
(cMm. pucyHoK 1). Hanunuune Toyek 3NE€KTPONUTAHNA MOXET BAUATb Ha ONTMMasibHOE PacnosioXeHne Haco-
CHbIX Y KOMNPECCOPHbIX CTaHUMWIA.

6.10.5 Cucrembl OHYUCTKU M AMarHOCTUKN TPy6OnpoBoL0B

Tpy6onpoBogbl ANs AUOKcMAaa yrnepoga crnegyeT NpoOeKTMpoBaTb Takmm 06pas3om, 4YToObl Oblia BO3-
MOXHOCTb MPOBEAEHNSA AUATHOCTUKM M OYMCTKM TpybomnpoBoAa C NMOMOLLLK CKPebOKOB; NpU NMPOEKTUPOBaHUA
LOJ/DKHBI MCNONb30BaTbCA CTaHAapTbl Ha Tpy60onpoBOAbl, KOTOpPble Obl rapaHTUpPOBasii BO3SMOXHOCTb UCNOMb-
30BaHNA CKPebKoOBOro o6opyaoBaHus (Hanpumep, obecneyeHne MUHUMAsbHbIX paguycoB m3rnba). Kamepsbl
nycka v npuema CKpebkoB MOTyT ObiTb BPEMEHHbIMW WU MOCTOAHHbIMU. OCHOBHasA Lefb MCNO/b30BaHUA
CKPEebKOBbIX YCTPOWCTB COCTOMT B ob6ecneyeHnn OCywku TpybonpoBoda, onpepeneHnunm UCXoAHbIX napame-
TPpOB BO Bpemsa BBOAa TpybonpoBoga B akchayaTauuio U OCYLWEeCcTBAEHUN AUArHOCTUKM BO BpeMS akcnayaTa-
uun. OcobbiM acnekTom, CBA3aHHbIM C TPAHCNOPTUPOBAHUEM AMOKCUAA yrnepona, ABMseTcsa BbIGOp maTtepu-
anos (cm. pasgen 7). BEHTMAALNOHHbIE OTBEPCTUA CUCTEMbI OUYUCTKM AO/DKHbI OblTb CIPOEKTUPOBAHbI Taknm
ob6pasomM, 4TOObI KOHUEHTpaLUN AUOKcHAa yrriepoda u NtobbiX CBSA3AHHbLIX C HAM NPUMECE Ha YpOBHE 3eM/n
He gocTurany npeaesibHO AONYCTUMbIX 3HAYEHWI A BO BpeMs onepauuii no cépocy gaBneHusa (cm. 9.2.3).

6.10.6 HasemHble ycTaHOBKW A/19 cOpoca faB/ieHns

Ha kaxpaoi HaseMHOli ycTaHOBKe A1 cOpoca AaBneHns AO/MKHbI ObiTb pasMelleHbl cTayMoHapHble BeH-
TUASILMOHHbIE YCTPOICTBa, €cnn 3T0 HeO6X0AMMO ANA 3aKcnayaTauum Tpybonposoga. [Ana copoca faBneHus
B TPy60ONPOBOAHOW cMCTEME AO/HKHO ObITb NPEAYCMOTPEHO HE MEHEEe OAHOr0 MOCTOSIHHOIO0 BEHTUMALUOHHOTO
ycTpoiictBa. O6uel pekomeHaauueli ABNSAETCA BO3MOXHOCTb cbpacbiBaTb AaBfieHWE KaXAblM BEHTUMSALM-
OHHbIM YCTPOMCTBOM B 06beMe, COOTBETCTBYHLEM 0O6bEMY MeXAy 3anOpHbIMU BEHTUAAMU, NPUHUMANA Tak-
K€ BO BHUMaHMWe LeNoCTHOCTb TpybonpoBoga v agpyrne TpeboBaHns 6€30nacHOCTU, CBA3aHHbIE C BbIGPOCOM
Anokcupaa yrnepoga. BeHTUNSAULMOHHbIE OTBEPCTUSA A0/MKHbI GbITb CNPOEKTUPOBAHbI M PACMOJIOXKEHbI Takum
o6pasoM, 4Tob6bl NX paboTa He NMpuBOAMAA K HENMPUEMIEMOMY BO3AENCTBUIO HA MEPCOHAN UMM OKPYXatkLlyo
cpepy.

BeHTunsunoHHasa Tpyba MoxeT 6biTb 060pyAgoOBaHa k/anaHoM ynpaB/fieHWS NOTOKOM, COEAUMHEHHBbIM C
JaTunkom TemnepaTtypbl. 3afaHHOe 3HaYeHWe ANA PerynmpyloLwero knanaHa cnegyet Bbloupatb € LOCTaTou-
HbIM 3anacoM Mo OTHOWEHWI K MWHUMAasIbHOW pacyeTHO TemnepaType TpybonpoBoga, 4To6bl npegoTBpa-
TUTb BO34ENCTBME HA TPyOONPOBO/A HUXE pacyeTHOW TemnepaTypbl BO BPeEMS NPOAYBKN.

AJ'IbTepHaTVIBOI7I KOHTPOJII0O TeMnepaTtypbl ABNAETCA KOHTPO/Ib AaB/1eHNUA, NOCKO/IbKY MOXHO onpeaennTb
3aBNCMMOCTb TemnepaTtypbl OT AaBNeHUS.

Mpn BbIGOpE MECTOMOJIOKEHNSA N OpUEHTaLUN BEHTUMSALMOHHbLIX TPy6 cnepyeT yuntbiBaTb npeobnaga-
lLWmne HanpaB/ieHUs BeTpa v Tonorpaduyeckme 0CoO6eHHOCTH.

BbICOTY BEHTUNISAALMOHHON TPyO6bl C/ieQyeT OueHMBaTb Ha OCHOBE:

- OonepaTtuBHbIX AaHHbIX;

- CBeJleHWin o0 BO3gelicTBME HA 340pOBbE M 6€30MacHOCTb;

- BO3[ENCTBUSA Ha OKpyXawLly cpegy (Bkaw4yas wym);

- reorpapMyeckoro nosioXeHus.

CnepyeT yAenuTb BHUMaHWE KOHCTPYKLUN BEHTUMSLUUOHHOIO fedyiekTopa, 4tobbl 06ecneyntb Makcu-
MasbHOe CMeluuBaHNe BO3ayxa C BblbpacbiBaeMbiM NOTOKOM.

PekomeHayeTcs, 4To6bl NPOAYBOYHbIE KnanaHbl Tpy60onpoBoAa MMENu AUCTAHUWOHHOE ynpaBrieHue u
BO3MOXHOCTb MeA/IEHHOr0 OTKPbITUSA, YTOObI U3bexaTb HEGNAroNnpuATHbLIX NOCEACTBUIA B pe3ynbTaTe oxaax-
AeHuns 3a cuyeT adppekta Jxoyna-TomcoHa. TemnepaTypa MeTansia TpybonpoBoja He AO/IXKHA OonycKaTbCs
HUXE MUWHUMAaNbHOW TemnepaTypbl, PEKOMEHAOBaHHON cTaHJapTamMu Ha matepuanbl.

MaTtepwuanbl YNJ0THEHWII U CMa304Hble MaTepuanbl cnefyeT BbibupaTb B COOTBETCTBMM C peKOMeHAaum-
AMU, NpuBefeHHbIMU B 7.2.3 n 7.2.4.

Cnepyert yuuTbiBaTb BO3MOXHOCTb TOr0, YTO LIYM, CO3[,aBaeMblii BO BpEMSA BEHTUNALUOHHbBIX OnepaLnii,
MOXeT BO3A4eiicTBOBaTb Ha /04N, XUBYLWNX UM paboTallWwmnx B HEMNOCPEACTBEHHOW 6M30CTU OT BEHTUMSA-
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LMOHHbIX YCTaHOBOK. Kpome TOro, crniegyetT yuntbiBaTb NOTEeHUMas/IbHOE BJIMAHME WyMonoAdaBnALWNX 3ane-
MEHTOB Ha CKOpPOCTb BbiXOoga U pacceuBaHusa NoTokKa Aunokcumpa yrnepoga.

HasemHble BEHTUNSALNOHHbIE COOPYXEHUS MOTYT ObiTb MOCTOSAHHBIMU WAN BPEMEHHbIMU. BpemeHHble
BEHTUNALUNOHHbIE YCTAHOBKN MOTYT ObITb NepeHOCHbIMMN N NCNOJIb30BaTbCA A1 pa3repMeTnsaymnn y4actkoB
Tpyb6onpoBoga Ans ux ocMoTpa, 06CnyXXMBaHUS WX PEMOHTA.

6.10.7 MopcCKMe BEHTUMALNOHHbIE COOPYXEeHUA

Ecnv Heo6xo4MMO MOMHOCTLI0O 0CBOGOANTL MOPCKOWA TpybonpoBog, To cnefgyeT nogymatb O TOM, 4YTOObI
AenaTtb 3TO C BEPXHEro KoHua (T. €. C cywu), rae nerye OCywecTBNSATb KOHTPO/b.

7 Matepuasnbl U KOHCTPYKUMSI Tpy6GonpoBoaa

7.1 BHYTpPEHHSAA KOppO3uA

Tpy6onpoBoabl 4n1s AMoKcuga yrnepoga crefyeT NpoOeKTMpoBaTbh Takum 06pa3oM, YTOGbl Npu HopMasb-
HbIX YCNOBUAX 3KCMyaTauuy Kopposusi 6blna B npegenax NpoekTHbIX 3HavyeHui. Ana He6naronpusTHbIX yc-
NnoBuii AomkeH 6bITb paspaboTaH naaH ynpaBfeHWs KOPPO3ueli, KOTOPbli SBNSETCS 4acTbio MPOEKTHOM [o0-
KyMeHTauuu. STOT NJaH AOJ/KEH BK/YaTb MJiaH MeponpusiTUiA MO BOCCTAHOB/IEHUIO MOC/ie OTKasa CpeacTB
KOHTpOnsi. OTKasbl MOIYT BO3HMKaTb Kak U3-3a BHELWHWUX, TaK U BHYTPEHHUX (PaKTOPOB. [ONONHUTENIbHAS WH-
hopmauusa npueegeHa B npuaoxeHumn C.

7.2 Matepuasbl

7.2.1 OO6LWme nosioxeHUs

Bbibop maTepuanoB AO/KEH COOTBeTCTBOBaTb TpeboBaHuam MCO 3183 unum gpyrux npurogHbiX CTaH-
[apToB, Npy 3TOM Martepuasibl AO/KHbl O6bITb COBMECTMMbI CO BCEMU (paszamMmn NOTOKa AMOKcuAa yrnepoga.

MaTepuanbl 4O/MKHbI ObITb ATTECTOBaHbI A1 NOTEHUMaNbHbIX HU3KOTEMNEPATYPHbIX YCN0BUIA, KOTOPbIE
MOTyT BO3HUKHYTb BO BPEMS BBOAA B 3KCMN/yaTtauuio, akcnayaTtauuu, BblBOAa M3 aKCnayaTauum uam noBTOPHO-
ro BBOAa B aKcniyartauuio Tpyb6onpoBOAHON CUCTEMBI.

7.2.2 HapyxHoe nokpbiTne Tpybonposoaa

KOHCTPYKLMA HapyXHOro NoKpbiTUA TPpybonpoBOAOB A1 AMOKCUAA yrnepoja LO/KHA OblTb CNPOEKTH-
poBaHa TakuMm e ob6pasom, kak Ans TpybonpoBOAOB A/ NPUMPOAHOro rasa.

Mocne nw6oit cnyyaiiHO WM HEKOHTPO/IMPYEMOI pasrepMmeTusannmn cnegyeT oCMOTPETb HapyXHoe Mno-
KpbITue TpybonpoBoga, 4tobbl y6eamTbCs, YTO HE HapylleHa ero KOHCTPYKTUBHAsA LLe/IOCTHOCTb, TakKXe [0J/1K-
Ha ObITb MOoATBEPXAEHA 3P PEKTUBHOCTb KATOAHON 3aLNThI.

M3015UMOHHbIE CBOICTBA HAPYXXHOTO MOKPbITUSA, BKOYas rnybuHy 3aneraHus, ciegyeT paccmartpuBaTth
Kak yacTb o6uero koagpuymeHTa Tennonepegayun Tpybonposoga. BnansHme HapyXXHOro NokpbiTUs Ha TeMne-
paTypy NoTOKa AnMoKcuAa yrinepoja cregyeTt yuyuTbiBaTb NpU NaaHOBOW WM BHENNAHOBOW pasrepmeTtmsanuu
Tpy6onpoBoga (cm. 6.9.8).

7.2.3 HemeTtannunyeckne martepuassl

Mpu BbIGOpe HeMeTan/NYeckux MaTtepuanoB crefyeT yuuTbiBaTb, YTO MOTOKM AMOKCcuAa yrnepoja c
BbICOKMM MapumanbHbiM AAaB/IEHWEM BbI3biBAOT pasfinyHble TUMbl MEXaHW4YeCKUX W3HOCOB, Hanpumep, u3-
HOC HEKOTOPbIX HEMETa/IIMYECKMX MaTepnanoB, KOHTAKTUPYOLLMX C NOTOKOM AMOKCMAa yrinepoga (Hanpumep,
YNAOTHUTENbHbIE KOMbLA, YNIOTHEHUSA, ceana knanaHoB, CKpebkmn) npu 6bICTpOn gekomnpeccun. Hemetannum-
yeckue matepuanbl AO/MKHbI ObiTb aTTeCTOBAHbI M 06ecneynBaTh:

- CNOCOGHOCTb MPOTUBOCTOATL GLICTPON ra3oBOli AEKOMMNPECCUN;

- XMMUYECKYH COBMECTMMOCTb C MOTOKOM Auokcuaa yriepoga (cM. pasgen 5), He nogepratbcs pasno-
XXEHUI0, 3aTBEPAEBaHNI0 WM 3HAYMTENIBHOMY OTpULaTesiIbHOMY B/IMSHMIO Ha OCHOBHbIE CBOWCTBa MaTepuana;

- CTOWKOCTb B pacyeTHOM Amana3oHe Temneparyp.

Cnepyet yuntbiBaTb HabyxaHue n NOBpeXAeHWNe 3/1acCTOMEpPOB Npu GbICTPOIA ra3oBO AEKOMMPECCUN.

7.2.4 Cma304Hble maTtepuanbl

Mpn BbIGOpPE CMAa304YHbIX MaTepuasnioB credyeT yuuTbiBaTb, YTO CMa304YHble MaTepuasnbl MOryT pacTBO-
pATbCA B NI0THON hase amokcuaa yrnepoga. Cmaskm Ha HE(PTAHON OCHOBE U MHOTME CMHTETUYECKNE CMas3Ku,
Ucrnonb3yemMble B KOMNOHEHTax TPyb6onpoBoAoB, (knanaHbl, HACOCbl) MOryT pasfnaraTbCs Moj AeicTBMEM Nno-
Toka gunokcupa yrnepoga. CoBMeECTUMOCTb CMa304YHOro MaTepuana Ao/MKHa 6biTb 3a40KyMeHTUpoBaHa AN
yKa3aHHOro coctasa noToka Auokcuaa yrnepoga v paboyero gmanasoHa AaBfieHUs u TemnepaTypbl.
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7.3 PacueT TO/WUHbI CTEHKM TpybonpoBoaa

7.3.1 MpuHUMNbI pacyeTa. PacyeT Harpysku

MakcmmanbHOoe ¥ MUHUMaNnbHOe BHYTpPEeHHee gaBrieHue, a Takke AONYyCTUMbIA nepenaj gaBneHus AN
Hauxygwero pexuma 3kcnayaTaumm AOMXHbI 6biTb paccuuTaHbl ANa Bcero TpybonpoBoga. PacueT goskeH
yunTbiBaTb CKOPOCTb MOTOKA, (hm3nyeckme CBOIMCTBA MOTOKa AMOKCMAA yraepoga, a Takke tonorpadumyeckuii
npocunb Tpaccel Tpybonposoaa.

Mpu pacyeTe Harpysku crefdyeT yuynTbiBaTb MakCMMasibHOE BHYTPEHHWE JaBfeHMe U noTeHuuanbHble
paspexeHus, nepexofHble pexumsl paboTbl (Hanpumep, onepauum nNepexknoyYeHnsa N peryimpoBaHna Ha KoOMm-
NMPEeCcCOPHbIX Y HACOCHbIX CTaHLWAX, KnanaHax, OTBETB/IEHUAX WU NpK 3anycke U ocTaHOBKe TpybonpoBoga).
JTO Takke OTHOCMTCH K nepe6osm B paboTe, KOTOpPble MOrYT Bbi3BaTb NOBbIWEHWE AaBfeHUA UAn oTpuua-
TesibHOEe faB/ieHue (HanpuMep, 13-3a HenpegHaMepeHHOro 3aKkpblTUA KianaHa WM OCTaHOBKM KoMMpeccopa,
WM HaCOCHbIX cTaHuuii). CneAyeT Takke y4nTblBaTb BO3MOXHOCTb Ny/sibcauuy AaBieHus.

Hanbonblwne pacyeTHble 3HAYEHWS BHYTPEHHEro gaBfieHuns Ans TpybonpoBoAo0B, TPAHCMOPTUPYOLLNX
NOTOKM AMoKCcuAa yrnepoga B ra3oobpasHOM COCTOSSHUM WAW MIOTHOW ¢hase, AO0/KHbI OblTb OnpefesieHbl B
MacwTabe npoduna Tpaccel Tpybonposoaa.

MuWHUManbHble N MakCMMasibHble 3HA4YeHUA WUCNbITaTeNbHOTO AAB/EHWS B cMCTeMe cnegyeT onpege-
NATb C yyeToM Tonorpaduu.

Mpu npoekTupoBaHun TPyO6ONPOBOLHON CUCTEMbI YUMUTbIBAOT MakCumasbHble U MUHUMasIbHble Temmne-
paTtypbl, BO3HUKaKLW e npmn Bcex onepauynsax, B T. 4. CBA3aHHbIX C BO3SMOXHbIMUA KonebaHnamun nAaBneHuns.

7.3.2 OnpegernieHne MUHUMaAbLHO TOMNWWHBbI CTEHKM Tpyb6onpoBoaa

Ana onpefgeneHns MUHWMasbHON TOAWMHBI CTEHKM Tpyb6onpoBoga Ana AMoKcuAa yrnepoga Ucnosb3y-
10T TPW pasnnyHbIX 3HavYeHns. OnpeaenstoT MUHUMAalbHble 3HAYEHUS TOJWMHbI CTEHKW B 3aBUCUMOCTH:

- OT BHYTPEHHero faB/ieHus;

BO3MOXHbIX U3MEHEHWI faB/eHnsl, HanpuMep, rMapaBanvecknin yaap;
BO3MOXHOIO N1acCTUYHOTO paspyLueHus.

7.3.3 MuHuManbHas TonwmHa cteHku (fminQp) B 3aBUCMMOCTU OT BHYTPEHHErO AaB/ieHns

MWHUMaNbHYO TOMWWHY cTeHkn fminDp B 3aBMCHMOCTMN TO/IbKO OT BHYTPEHHErO AaBfieHnsa cnegyet pac-
CUMTbIBaTb HA OCHOBE [AENCTBYIOLW WX CTaHAAPTOB A4/ Tpyb6onpoBoAoB.

7.3.4 MuHuManbHas TonwmHa cteHkn (fminHS) B 3aBUCMMOCTU OT BO3MOXHbIX M3MEHEHWI AaBne-
HUS (rnapaBnyeckuin yaap)

Ana onpepeneHns MUHUMAaNbHOW TOMWMHBI CTEHKU CleAyeT yuuTbiBaTb BO3MOXHble rmapaB/nveckue
yAapbl gMoKcugom yrnepofa (cornoctaBuMble C rMagpaB/vyvyeckumun ygapamu B Tpybonposogax Afs Xuf-
KocTei). IaMeHeHNss AuHaMNYeCcKOoro AaBfieHnss MOryT GbiTb Bbl3BaHbI:

- aKcnayaTauMoHHbIMUK onepaumsamn (3akpbiTue N OTKPbITUE BEHTUNER BO Bpems paboThl);

- HenpegHaMepeHHbIM BbIXO4OM M3 CTPOS KOMMPECCOPHOI WM HACOCHOW CTaHuuu;

- KOHCTPYKTUBHbIMU OCOGEHHOCTAMMU;

- npoueaypoii ocTaHOBKM Tpyb6onpoBoaa.

Ecnu cyuwectsyeT BepOATHOCTb BO3HWKHOBEHUSA CKA4YKOB faBJ/ieHNs, MakCMMaslbHOe 3HayeHwe faslie-
HWUA OO/KHO 6bITb ONpeAesnieHo C UCNoNb30BaHNEM pacyeToB CKaykoB AasBneHus (metog XKyKOBCKOTO).

MonyyeHHoe pacuyeTHOe AaB/ieHVe cnefyeT yuynTbiBaTb Npy pacyeTe MUHUMasbHOW TOMLWUHBI CTEHKW.

Mpu Heob6xo4MMOCTN cnefyeT pacCMOTpPeTb Mepbl NO YAepPXWBaHWIO AaBNeHUsA, Hanpumep, cornacosa-
Hve paboTbl BEHTWNEW, U3MEHEHNE MexaHW3MOB/BpeMeHW GMN0KMPOBKM, MPUMEHEHWE MaxOBMKOB B Hacocax
KOMMNPECCOPHbIX CTaHLMIA.

7.3.5 MuHMMasibHasa ToNwmHa CTeHKU (*T ;Nop) B 3aBUCUMOCTU OT MJIACTUYHOIO pa3pyLlleHuns

VicxogHble faHHble 41 pacyeTa AO0/DKHbl BKAYATb: gnameTp Tpybbl, TONWMHY CTEHKW, BA3KOCTb pas-
pyweHus, npeaen TekyyecTu, paboyee gasneHue, pabouyi TemnepaTypy, Apyrue pexumbl paboTbl, AeKOM-
NPecCcUoHHbIE XapakTepucTMkM NoToka Auokcuaa yrnepoga.

Tpyb6onpoBoAbl ANS AUokcuaa yrnepoga Ao/KHbl 6bITb CNPOEKTUPOBAaHbI C yYETOM A0CTATOYHON YCTOW-
YMBOCTU K NNACTUYHOMY paspylieHnto. OCHOBHbIM CpPefCTBOM NpefoTBpalleHns Takoro paspyleHus saBnseT-
cA BbIGOP MoAXoAAWMX MatepuasoB UAN ycTaHOBKa NMOAXOAAWMX NPefoXpaHUTesbHbIX YyCTpolicTB. TpeboBa-
HUA MO NpefoTBpaLLeHNIo NIacTUYHOIo paspyweHnsa npusegeHsl B MCO 3183:2012, npunoxeHue G ¢ y4eTom
TOro, 4YTO ANA BbICOKOMNPOYHbLIX CTanel TpeboBaHWUsA NO yAapHOW BA3KOCTMW, npuBeaeHHble B MCO 3183:2012,
npunoxeHne G mMoryT 6bITb HeNpuMeHUMbl. B Takom cnyyae npumeHsatoT MCO 3183:2012, npunoxeHue M.
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Ecnu nokasaTtenn maTepuanoB Tpyb6onpoBofa W TpaHCNOPTUPYEMOro MOTOKa AMOoKcuAaa yrinepoga Bbl-
XO4AT 3a npeenbl amana3oHa fOCTYNHbIX AaHHbIX, cnegyeT NPoBeCcTn nosiHomaclwTabHble ucnbliTaHns, 4toobbl
ybeanTbes, 4To Tpyb6oNpoBOA 06nadaeT Haasexalleh CTOMKOCTbI K MN1acTUYHOMY paspyLleHuto.

OcHOBbIBasICb Ha 3HAHUAX HA MOMEHT BBEAEHUSA B AeNCTBUE HACTOSALWErO cTaHgapTa, Noaxon ANSA OLEeH-
KM NNacTUYHOro paspylleHns Tpybonposoja npuBefeH B npuaoxeHun D.

7.3.6 TnactnyHoe paspyllueHue

MaTepuan Tpy6onpoBofa AO/DKEH MMETb AOCTATOYHYH YCTOMUYMBOCTb K MAACTUYHOMY paspyLUEHUIO.
Tpy6a fo/mKHa BblAepXaTb UCNbITAHWSA Ha pa3pbiB NajalLiMM rpy3oM 1M cooTBeTCTBOBaTh TpeboBaHmam Lap-
nn K ctansm ¢ V-o6pa3HbiM Hagpe3om, npuBegeHHbiM B MMCO 3183. McnbiTaHnsa cnegyeTt NpoBOAMTbL B LWLKNPO-
KOM guana3oHe TemnepaTtyp A1 onpefesieHns KpUBO nepexofa OT XPYMNKOCTU K NAACTUYHOCTHU.

7.3.7 O630p

Cnepyet yunTbiBaTb NPUHLMUNbLI U pEKOMEHAauumn, NnpuBefeHHble B AaHHOM MNOAMNYHKTE, MOCKOJ/IbKY OHU
OoTpaxaltT BaxHble acnekTbl npolecca MpoekTMpoBaHus TpybonpoBoga. PUCYHOK 2 unnwcTpupyeT 3aBuUcu-
MOCTb TOJILLMHBI CTEHKM OT AmameTpa TpyObl Npu pasnMyHbiX BHYTPEHHUX AABNEHUAX U OLEMOHCTPUPYET WuX
B3aUMOCBA3b.

X — pgnameTp, MM; Y — TOJMHA CTEHKW B 3aBWCUMMOCTM OT WCMOMb3yemMoro matepuana, MM; 1 — HenpumeHumas 0651acTb;
2 — orpaHuyeHHaa cBapvBaemoCTb; 3 — oOrpaHuyeHHas macca; 4 — BHyTpeHHee faBneHue 10 Mla; 5 — BHyTpeHHee fdaBiieHve
20 MMa; 6 — BHyTpeHHee aasnenne 10 MMa + rugpasnnyeckuii yaap; 7 — BHyTpPeHHee AasneHne 15 MIMa + rugpasnuyeckuii yaap;
8 — BHyTpeHHee fasneHune 20 MMa + rugpaenuueckuini yaap; 9 — BHyTpeHHee aasneHue 20 MrMa + rugpasnunyeckuii yaap; 10 —
orpaHnyeHne pacnpocTpaHeHus TpelmHbl Ps = 7,2 MMa u36. (cm. npunoxeHue D); 11 — orpaHuyeHve pacnpocTpaHeHus TpeLuyHbl
Ps=8,5 MlNa n36. (cm. npunoxeHne D); 12 — orpaHnyeHne pacnpocTpaHeHus TpewyHbl Ps = 9,2 MMa u36. (cM. npunoxerHve D)

MpumeyaHunsa

1 PwvcyHoK 2 npefHasHayveH Ans uincTpaumy npolecca pacyeTta TOSWMHbI CTEHKN.

2 3HauyeHVsl TO/LLUMHbI CTEHOK HAMEPEHHO HE yKa3aHbl, YTOObl NO/Ib30BaTeNN, UCMO/b3YysS PUCYHOK, HE MOM/M cae-
naTb BbIBOA, O paccuuTbiBaeMbIX napameTpax.

PurcyHOK 2 — 3aBUCMMOCTM TOLLUMHBI CTEHKM OT ArameTpa TPyObl, pas/inyHbIX BHYTPEHHWX AaBEHW 1 pa3/InyHbIX
[AaBNEHN HacbIWeHNs

Ha pucyHke 2 nokasaHa fiMHeliHas 3aBUCUMOCTb gnamMeTpa Tpy6bl 1 pe3ynbTUpYyHoLW el TOWUHbI CTEHKM
B 3aBWCUMOCTM OT Pa3fIMYHbIX BHYTPEHHUX AABAEHUIA (CNAOWHbIE IMHMKM). Takke Ha PUCYHKe 2 NpuBeEAEHbI
Heob6XxoANMbIe TOJLWMHbI CTEHOK (LUTPUX-/IMHUMW) paccyMTaHHble 415 Tpy6onpoBoa € y4eToM rnapasinyeckmx
yOapoB M yKazaHa 3aBMCUMOCTb AuameTpa Tpy6bl OT TO/WMHLI CTEHKM C YY4ETOM MaCTUUYECKOrO paspylue-
HUs (KpUBbIE), paccuMTaHHas C UCNO/b30BaHMEM MOAX0Aa, MPUBEAEHHOIO B npuioxeHun D. OaunH pacuet
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(Ps = 7,2 MNa 136.) caenaH, Ucxoas M3 NpeanosioxXeHUs, YTO TPAHCMOPTUPYIOT YUCTbIA AMOKCUA yriepoaa.
[ns noTtoka gunokcupa yrnepoga Cc npuMmecsimu Tpebyemyl TOJLWMHY CTEHKM paccyuTbiBalT OTAENIbHO A1
KaXK[,0ro csiyyas c y4eToOM KOHKPEeTHbIX CBOMCTB MOTOKa Auokcuga yrnepoga (B kayectse npumepa npumsBefeHsbl
haHHble ona Ps= 8,5 MMa n36. n Ps=9,2 MlNa n36.).

JononHnTenbHO cnepyeT yuuTbiBaTb NPU NPOEKTUPOBAHWUM W CTPOUTENbLCTBE CTanbHOro Tpybonposoaa
nMewLLMecs npakTu4yeckne WM TEXHUYECKMe orpaHmyeHns. B npumepe, nokasaHHOM Ha pUCyHKe 2, npej-
cTaBneHbl o6nactn (0603Ha4YeHHbIE CEPbIM LBETOM) B KOTOPbIX MapaMeTpbl CO34alT C/I0XHOCTb A CTPOU-
TenbcTBa Tpybonposoaa:

- CNOXHOCTb CBapkn M3-3a 60/blUON TOMWWUHLI CTEHKN (60n1ee 42 MMm);

- C/VLLIKOM TSXENol CTaHOBUTCA Tpyba ANA TPaHCMOPTUMPOBKU M MOTPYy304YHO-Pa3rpy30yHbix paboT npu
CTpOMTENbLCTBE;

- HEBO3MOXHOCTb BbINO/IHEHWUS U3rMO0OB B NOMEBbLIX YC/I0BUSAX.

OTn acnekTbl Takke creAyeT paccMaTpuBaTh OTAEMbHO O/ KaXAO0ro cayvas.

7.4 [OononHUTENbHbIE Mepbl

7.4.1 AvHamMu4yeckue Harpysku npm akcniayataumm (nepemeHHoe pabouyee fasneHue)

Tpy6bl, NOABEPXEHHbIE ANHAMUYECKUM Harpyskam, ciefyeT NpoekTMpoBaTb B COOTBETCTBUMU C AEACTBY-
OWYMN cTaHgapTamy Ha Tpy6onpoBoAbl, TPAHCNOPTUPYIOLLLME XUAKOCTHU.

7.4.2 Tonorpadguyecknii npodunnb

Mpu NpoekTMpoBaHUM TpybonpoBoaa A/ TPAHCNOPTUPOBAHUA NAOTHON ha3bl AMoKcuaa yrnepoga crne-
AyeT yunTbiBaTbh Tonorpaduyeckuii Npoduab n3-3a BO3MOXHbIX rMapoctatnyecknx aekTos, KOTopble MOryT
NpMBECTN K BO3HWKHOBEHUIO 60siee BbICOKOrO AaB/fieHNsA Moc/ne Komnpeccopa uaM Hacoca. MWHMMasbHble U
MaKCuMasibHble 3HaYeHWUs AaBfieHuii ANA WCNbITaHWA AO/KHbI YYUTbiBaTb Nepenaj BbiCOT Ha yvacTke, rae
NpoBOAAT rMapassnyeckme ucnbiTaHna Tpybonpososa.

7.4.3 YcTpoiicTBa ANna NpefoTBpalleHnsa paspyLueHuit

Ecnv KOHTponupoBaTb BO3HUKHOBEHWS W pacnpocTpaHeHUs TpelwMH HEBO3MOXHbIM, MOXHO paccMo-
TpeTb UCMNONb30BaHWe YCTPOWCTB ANA NpefoTBpalleHns paspylweHuii, npusegeHHblx B [22], [45] u [60].

PacnonoxeHune n pacctosiHue mexgay ycTpolicTBamu 418 npefoTBpaleHns paspyleHnii 4oMKHbl OCHO-
BblBaTbCH Ha OLeHKe 6e30MacHOCTM, a TakkKe yUnTbiBaTb OCOBGEHHOCTM KOHCTPYKLUUN Tpy6onpoBoaa W yCcnoBuii
akcnayataumn. HeobxoaMmMocCTb NpefoTBpaLleHNa BHELIHel KOppo3un cneayeT yuuTbiBaTb NpU NpoekTupoBsa-
HUM ¥ cnepyeT NpedycmaTpuBaTb YCTAHOBKY HEOGXOAMMbIX CPEACTB 3aliuThl.

7.4.4 Mopckne Tpyb6onpoBoabl

[na mopckmx Tpy60onpoBOAOB MpU OLEHKE MPOEKTHOW 6e3onacHoCTM cnefyeT yuuTbiBaTb pasHuly B
paccenBaHuu nocsie Bbi6Gpoca M3 Tpyb6oNnpoBOAOB ANA AMOKCUAa yriepoga v Tpy6bonpoBoAoB A8 yIreBoao-
poAoB.

8 CTpouTtenibCTBO TPYOONpPOBOAOB

8.1 O6wme NosIoxXeHnsd

M3-3a TOro, yto TPpy6ONpoBOAbI A1 TPAHCMOPTMPOBAHUSA AMOKCUAA yriepoja MOryT MMeTb 60/blUyto
TOJILLMHY CTEHKM, YeM Tpy6oNnpoBoAbl 418 NPUPOLHOIO rasa, B NpoLecce CTpPOUTENbCTBA HEOBXOAUMO YUNUThI-
BaTb BO3MOXHOCTb BO3HWKHOBEHUS NPOGAEM, CBA3AHHbLIX CO CBAPKOM, M3rMGOM B NOMEBbLIX YCNOBUAX, paguny-
COM KPVBU3HbI, TMAPABANYECKMU UCTITAHUSMU 1 UCMOJIb3YEMbIM NOTPY304YHO-PaA3rpy304HOE 060OpyL0BaHNME.

8.2 lycko-Hanago4vHble paboThbl

8.2.1 0O630p

lMyckoHanafo4Hble paboTbl cneayeT NPOBOAWTbL B COOTBETCTBUM C MPOUEAYypPOW, U3/IOXKEHHOWN B CTaH-
paprtax gas raso- uim HepTenpoBoAOB.

TpeboBaHMA HacToAWero craHjgapTa cojepxaTr pekomeHgauuu Mo nycko-HanagouyHbiM pabotam Ans
TpybonpoBoaoB ANsA AvMokcuaa yrnepoga. B cnepywowmx nogpasgenax npuBefeHbl HEKOTOPbIE KOHKPETHbIe
TpeboBaHUA 1 pekomeHgauunm no nyckoHanajo4yHolim pabotam.

8.2.2 O6e3BOXMBaHME M OcyLLKa TpybonpoBoaa

M3-3a npo6iem ¢ KOppo3uneil, CBA3aHHbIX C HA/IMYMEM B TPAHCNOPTUPYEMOM MOTOKE AMOKCMAa yriepoaa
1 BOAbl, NOTOK AMOKCcUAa yrnepoga Ao/KeH 6biTb OCyLIEeH A0 COOTBETCTBYIOLLEN0 3HAYEHUA TOYKM POCbl nepeq,
HanonHeHnem Tpyb6onposoga (cm. [50] u [64]).
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8.2.3 KoHcepBauus nepeg BBoAOM TpybonpoBoga B sKChyaTaumio

JonxHa 6bITb OLEeHEHA HEOOGXOAMMOCTb KOHCepBauuu TpybonpoBoga Mexay aTanamu nyckoHanagou-
HbIX paboT 1 BBOAOM TpybonpoBoda B akcnayataunio. 4158 KoHcepBauum Tpy60onpoBo4a MOXHO MCNO/b30BaThb
Takue rasbl, Kak a3oT UnM Cyxoli BO3ayX, HO MpU 3TOM Heo6XoA4MMO OnpeaennTb TpeboBaHUA K kKayecTBy rasa,
NCNosib3yemMoro Ans KoHcepBaLuw.

CpepcTBa KOHcepBauuu cnepyeT BblOMpaTh C y4eTOM TpeboBaHWM BBOAA TPybGonpoBoda B sKcnyaTa-
unto. Hanpumep, Tpe6oBaHUSIM K BHYTPEHHEMY AaBNEHUIO.

9 3kcnnyaTtaums TpyobonpoBoa0B

9.1 O6wwme NoNoxeHus

Llenblo HacTosWero nyHKTa ABASETCA onncaHne MUHUMabHbIX TpeboBaHNn K 6e30NacHON 1 HafeXHoM
aKcnayatauum Tpyo6onpoBOAHbIX CUCTEM B TEUYEHME BCErO CPOKa C/yXObl.

YnpaBneHue LeN0oCTHOCTbIO TPy6oNpoBOAOB AN AMOKCUAA yriepoga AO/MKHO YYUTbiBaTb KOHKPETHble
aKcnayaTauMoHHble NPo6aeMbl, Yrpo3bl M MOCAEACTBUSA, CBSI3aHHble C TakuMu TpybonpoBogamu, KOTopble
oT/IMyalTCA OT TeX, KOTOpble CBA3aHbl C 3KcMayaTauuei Tpy6onpoBOAOB A/ TpaHcnopTa Yr/ieBoAopoAoB.
Cnepaywouwme nogpasgesnbl oxBaTbiBalOT acnekTbl BBOAA B 3KCM/yaTauuto M ynpaB/ieHUs LeNoCTHOCTbIO, Tpe-
oylowe AOMNOMHUTENIbHOITO PacCMOTpeHMs Ana Tpy6onpoBOAOB A/ AMOKCKHAA yriepoAa Mo CPaBHEHU C
Apyrvmn Tpy6onpoBogamu.

9.2 BBof B aKcnnyaTauuto Tpybonposoaa

9.2.1 lMepBnYHasa npoBepka

Mepepn BBOAOM Tpy6OMpoBOAa B 3KCMAyaTauuld PEKOMEHAYEeTCS BbIMO/HUTbL NEPBUYHbLIN NPOrOH CKpeob-
KoB. Takas npoBepka MOXeT onpefenuTb COCTOSHME TPybonpoBoja M ee MOXHO MCNOoMb30BaTh B KavyecTse
3TasioHa gnsa nocnegylwmux npoBepok. MNonyyeHHble Npu 3TOM pe3ysbTaTtbl MOTyT 6biTb MCNOMb30BaHbl B Ka-
YecTBE UCXOAHbIX AAHHbIX A1 COCTaBMNEHUSA NaHa Nno ynpaB/eHUIO LEeN0oCTHOCTbIO (CM. npunoxeHue E).

MepBUYHbI/ NPOrOH CKPEOKOB MOXET ObiTb BbIMNO/IHEH Ha 3Tane CTpPoOMTENbCTBA.

9.2.2 HauvanbHOe 3anosiHeHVE N repmMmeTnsaLmns

Mocne 3aBeplweHnss CTPOUTENbHbIX PaboT, rMapaBMYeCcKUX UCMNbITaHUI 1 OCYLWIKM TPY6ONpoBo4 cuMTa-
0T TOTOBbIM K BBOAY B 3KCMyaTauuio.

Mpoueaypa noBbilWeHNEe AasfieHnss B TpybonpoBoge TpebyeT 0CcO060ro paccMOTpPeHUS NMpu NPOEKTUpPO-
BaHuu. MOTOK gnokcupa yrnepoga cnepyet BBOAUTb B Tpy6OMpoBoA Takmm o6pasom, 4Tobbl nsbexatb 06-
pas3oBaHMA TBEPAbIX YacTUL, UAW CHUXEHUS TemnepaTypbl HUXE MPOEKTHbIX 3HAYEHWA. 11 3TOr0 MOXHO WC-
Nno/sib30BaTb pas/iMyHble MeToAbl, B TOM 4ucne:

- KOHTpO/IMpyeMOe 3anojIHEHNE AUOKCULOM Yriepoaa;

- MCNO/MIb30BaHue NMPOMEXYTOYHOro rasa, Takoro Kak asor;

- NCMNOSIb30BaHWe UHIMOUTOPOB rmapatoobpasoBaHus (Hanpumep, rIMKoNen, meTaHona).

9.2.3 HaseMHble coopyxeHusa ans cbpoca gaBreHus

TemnepaTtypa BHYyTpM TpybonpoBoja Bcerga A0/1KHa ObiTb Bbille MUHMMAasIbHOM pacyeTHON Temnepa-
Typbl 05 3alUTbl BHELWHUX MOKPbITUA W ApYyrne HemeTan/iMyeckux mMaTepuanos, a Takxe ANna npejoTspa-
LW EeHU BO3MOXHOCTM 06pa3oBaHMs TBEpPAOro AMOKCuAa yrnepoga BHyTpu Tpyb6onpoBoja BO Bpems cbpoca
paBneHusn. [laBneHue cnegyeT nNoajepXxusBaTtb Bbllle AaBneHWs TPOWHONW Touku (Hanpumep, 0,52 MMa wu36.
01 4MCTOro Amokcuaga yrnepoja).

Mo BO3MOXHOCTM cnepyeT m3beratb copoca gmMokcupa yrnepoga us Tpybonposoja, NOCKOMbKY 3TO:

- npuBegeT K BbIbBpocy 60/bLIOIO KOMYecTBa guMokcuaa yriepoga B atmociepy (C COOTBETCTBYOLW UM
BO3/EeCTBMEM Ha OKpYXalLlyl cpedy v BO3MOXHbIMU PErynmpyowmnmMmm Bo3LencTBUAMNn);

- YBE/INYNT BEPOSATHOCTb 06pa3oBaHua TBEpPAbIX YacTul AMOKCcuAa yrnepoga BHyTpu Tpyb6onpoBoAa;

- MOXEeT NMpMBECTU KTOMYy, YTO HEKOTOPblE y4yacTkn matepuana Tpybonposoga 6yayT noaBepratbCcs BO3-
[eliCTBMIO HU3KUX TeEMNepaTyp B pe3ynbTaTe oxnaxieHus us-za addekra [xoyna-TomcoHa vnam npoueccos
ncnapeHus.

9.2.4 OcTaHOBKa TpybonpoBoja

[onxHa 6bITb NpoNMcaHa npoueaypa ocTaHOBKM TpybonpoBoaa.

OcTaHoBKY TpybonpoBoga cnegyeT NMPoOBOAWTb OCTOPOXHO M NoA KOHTponem. lMpoueaypa OCTaHOBKM
MOXEeT CU/IbHO 3aBUCETb OT CXeMbl TPy6ONpoBOAa U MHXEHEPHbIX CUCTEM, NO3TOMY ee creAyeT ycTaHaBau-
BaTb ANA KaXA0ro KOHKpeTHoro Tpybonposoja.
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Bo Bpewmsi njaHoBOW OCTAHOBKM AaBfieHWe B Tpy6oOnNpoBoAe cneayeT NofAepXuBaTb Ha [A0OCTATOYHO
BbICOKOM YpPOBHE, 4TOObI NpefoTBpaTuTh:

- obpasoBaHue rasoBoii dpasbl Ansi TPY60ONPOBOAOB C N/IOTHOW has3oi;

- puck o6bpasoBaHusi cBOGOAHOW BOAbI.

Ecnu cywecTByeT pUCK CHUXEHWUSI TemnepaTypbl BO BPEMS OCTAHOBKW, Hanpumep, us-3a 6osee HU3KOM
TeMnepaTypbl OKpyxatouieli cpefbl (HanpuMep, B MOPCKUX YC/IOBUSIX), BO3MOXHOE CHUXEHWe TemnepaTtypsbl
[OMKHO BbITb PACCMOTPEHO C yYeTOM NpefoTBpalLeHNa ABNeHUsS o6pasoBaHua AByx das.

Ecnu cyuw,ecTByeT pUCK MOBbILEHNA TeMnepaTypbl BO BPeMSi OCTAHOBKMW, Hanpumep, n3-3a 60n1ee Bbl-
COKOli TemnepaTypbl OKpyxatwuieli cpefbl, BO3MOXHOE MOBbIEHNE AABMNEHUSI AO/KHO OblTb paccMOTPEHO
C Y4eTOM CYLECTBYIOLENA CUCTEMbI 3aWUTbl OT M3BGLITOUHOTO AAB/EHUS W PacyeTHbIX napameTpoB Tpy6o-
nposoja.

9.2.5 PasrepmeTtusauuna Tpyb6onposoja

JonxHa 6bITb yCTaHOB/IEHA NpoueAypa naaHoBol pasrepmeTusauum Tpybonposoaa. Mpoueaypa A40X-
Ha yunTbiBaTb CXxemy TpybonpoBoga C y4eTOM pasfe/ieHUsl Ha CEerMeHThbl, a TakKe pPacrnosioXeHWeM U MOLL-
HOCTbI0 BEHTU/ISILUMOHHbLIX COOPYXEeHWUA. [JJononHUTeNnbHasa uHopmauns npmueegeHa B 9.2.3.

OcHOBbIBasICb Ha OMbITe 3KCNayaTauun cyuwecTBylowmx Tpy6onpoBoAoB ANs AMoKcuaa yrnepoaa, cne-
AyeT yuynTblBaTb, YTO OCHOBHbIMUW Mpo6aemamu, CBA3aHHbIMK C pasrepmeTusauunein Tpybonposoga, ABNAKOT-
CA NOTEeHUMasbHble PUCKW, BO3AENCTBUS HU3KMX TemnepaTyp v obpa3oBaHus TBEpAOro AuMoKcuaa yriepoja
B HWKHUX Toukax Tpy6onpoBoga. CHMxXeHne TemnepaTtypbl BHYTpu Tpy6onpoBoga CBA3AHO C KOHCTPYKUMEN
Tpy6onpoBoga, yCNOBUAMW 3KCNyaTaunmn, YyC0BUSIMU OKpYXatolieli cpefbl U CKOPOCTbO copoca AaB/ieHus.
LononHntenbHasa nHgopmauma npveejeHa B NpuaoxeHun B.

9.3 VHcnekuusi, MOHUTOPUHT U UCMbITaHUS

9.3.1 OO6uWme NoNoXKeHUA

Tunbl AaHHbIX, KOTOPble MOTYT NOTPe6OBaTbLCA MPW COCTAB/IEHUM NaHa ynpasfieHWs LEesIoCTHOCThLI B
OTHOLUEHUWN KOHKPETHbIX Yrpo3 1 NocnefcTBuii NpuBefeHbl B NpuaoxeHun E.

9.3.2 BHYTpeHHAs MHCnekuuA

LomkHbl 6bITb NOAPOBHO NponucaHbl NpoLeaypbl 3anycka BCTPOEHHOr0 WMHCMEKLMOHHOTo o6opynoBa-
HWS, 4TOBbI rapaHTMpoBaTb, YTO MPOUCXOASLME NPOLECChl He NMPUBEAYT K MOBPEXAEHUAM WHCNEKLMOHHOro
060pyA0BaHNS WM NPUYMHEHUIO Bpefa Haxofalemycs psaoM nepcoHany.

9.3.3 MOHUTOPWHI codep>xaHNA BOAbI

MOHUTOPUHT coAepXaHnsa BoAbl B MOTOKe AMOKCHAA yrnepoda cneayeT OCyWecTBASATh C NOMOLLbIO aHa-
NM3aToOpPOB BAAXKHOCTW. TOYHOCTb MPMOGOPOB A0/HKHA COOTBETCTBOBATb YCTAHOB/IEHHBIM Mpejenam cogepxa-
HUSA BOAPbI.

10 VMcnonb3oBaHMe CyLecTBYHOWMX TPYOONpoBOAOB /15 TPAHCNOPTUPOBaHUS
aovokcunaa yrnepoga

CyuwecTBylole Tpy6ONpoBOAbl MOXHO MCMNO/b30BaTb Af1S TPAHCNOPTUPOBAHMA AMoOKCUAa yrnepoga
TO/MIbKO MPU YC/IOBWM, YTO OHU MEpPeKBaNUULMPOBaHbl AN Takoil pa6oTbl B COOTBETCTBMM C TpeboBaHMAMU
HacTosilero ctaHgapTa.
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CocTaB NOTOKOB AMOKCUAA yrnepoaa

B AaHHOM MpUAoXeHUW npeacTaB/ieHa MHGopMaLust 0 cocTaBe NOTOKOB AMOKCUAA YIepoaa, Kotopasi Heobxoayma
[NSi onpefieNieHns NapaMeTpoB 3KCMlyaTaumy TPyGONPOBOAOB Ha aTane NpoeKTPoBaHusl. TOUHbIA COCTaB MOTOKAa AMOK-
cuaa yrnepoaa 6yaeT 3aBUCETb OT UCTOUHMKA AVMOKCMAA YI/IEPOAA U TEXHOIOTUM YNaB/IMBaHUS.

MoTok Avokcuga yriepofa MOXeT BKIoUYaTb cregytolme npumecu:
- kucnopog (02);

- Bogy (H20);

- asor (N2);

- Bogopoy (H2);

- oKcuabl cepbl (SOX);

- okenabl azota (NOX);

- cepoBogopog, (H2S);

- umaHucTbI Bogopod (HCN);
- kap6oHuncynbug (COS);
- ammuak (NH3);

- aMWHbI;

- anbaerngpl;

- TBEpAble YacTmupbl.

Kpome TOro, Moryt 6biTb ¥ Apyrve npumecu. Mpumepbl COCTaBOB NOTOKOB AMOKCUAA Yrniepofa, 0CO6eHHOo Ans
3M1eKTPOCTaHUWIi, MOXHO HaiTn B [25], HO C NpeAcTaBNeHHbIMU AaHHbIMU CrieflyeT 06paliaTbCs OCTOPOXHO, MOCKOMbKY

onncbiBaemMas TEXHOI0IMA HaxoanTcA B CTaann pa3pa60TKV|.

MprMecyu BAVSIOT Ha TEPMOAMHAMUWNYECKUE CBOWCTBA MOTOKA AMOKCUAA YIeposa, KOTOpble HEBO3MOXHO NMpejcKa-
3aTb, MCXOASA M3 CBOCTB YMCTOrO AMoKcHAA yriepoga. MpuMecy MOryT Bbi3biBaTb KOPPO3MKO UM NPOTEKAHNE XUMUYECKNX
peakuuii. Kpome Toro, HekoTopble CBOCTBA NOTOKA AMOKCUAA YINepoa, HanpuMep, Takme Kak BI3KOCTb, MOMYT U3MEHUTb-

CA B 3aBMCUMOCTU OT TeX U NHbIX npmmeceﬁ.

WccnepoBaHus Mo BbISIB/IEHWIO NPUMECEN, KOTOPbIE MOTYT OKasaTb KPUTUYECKOE BSIMSIHWE HAa TEPMOAMHAMUYECKUe,
XMMUYECKMe 1 Apyre CBOWCTBA MOTOKA AMOKCMAA Yrfiepofa B HAcTosilLee Bpems elle npoaos/ikatoTcs. OpMeHTUpPoBOoY-
Hble YPOBHM COAEpPXaHUsi MpUMecei B MOTOKe AMOKCUZA Yrnepoda, 06CyXAaemMble B nUTepatype, NpeacTaB/ieHbl B Tab-

e Al

Ta6nuuya Al — OpUEHTUMPOBOUYHbIE 3HAYEHUS COAEPXaHWs MpuMeceli B MOTOKe AWMOKcMAA Yriiepofa U (hakTopsbl,

BAnAOLWNE Ha NX KOTMYECTBO

BelecTtso
co2 > 95 % Mon.a)
H20 Kopposust 20—630b), rugpatoobpasoBaHune < 200c¢)'d)
H2 < 0,75 % mon®)'f)
n2 <2 % mon/)' 9
Ar ) <4 % obuiee coepxaHre Bcex
cH4 f),0) HEKOHEHCHPYEMbIX rasos,
BK/1a[, OTAENbHOTO KOMMNOHEHTA
co <0,2 % mon.a) MOXET OblITb 3HAYNTE/bHbLIM
fph) OrpaHnyeHo coaep-
02 XaHveMm B UCXOAHOM
noToke
H2S < 2009) PK
S02
3popoBbe Uu 6esonac- CM.T) )
HOCTb < 100K)' ")
no2

Koppo3sus <50n)

MprMepHast KOHLEHTpaLWsi B ppmv, ecnim He ykasaHo % morn.

MpepoTBpalleHe 06pa3oBaHNs Koppo3u-
OHHO-aKTUBHbIX (ha3 ¥ TBepAbIX YacTuy, B
TpybonpoBoge Heobxogumo ansi 6esonac-
HOW 3KcnyaTauumn Tpy6onpoBOAHONM cucte-
Mbl. CyLLlecTByeT BO3MOXHOCTb NpOTEeKaHWA
XMMUYECKMX peakLmid, KOTopble MOryT npu-
BECTV K 06pa3oBaHNi0 CEPHOIN 1 CepHUCTON
KMUC/IOTbI, a30THOW KUCMOTbI U 3NeMeHTap-
Holi cepbl B nMpucyTcTBUM BoAbl 1 S02, NO,
N02, 02 v H2S [33], a Takke N20, N204
(cm. [40]). B HacTOsILLEee BpeMsl OTCYTCTBYET
Mogesb, KoTopas morna 6bl npeackasarb,
Kakve u3 peakumini TepmMouHammyeckn u
KMHETUYECKN BO3MOXHbI MPU HaMuum Ta-
KuX npumeceii. MocKonbKy MakcumasibHas
KOHLEHTpauua OAHOr0 MPUMECHOTO KOMMO-
HeHTa OyAeT 3aBKCeTb OT KOHLEeHTpauum
OpYrux KOMNOHEHTOB, TO HEBO3MOXHO U3-3a
OTCYTCTBUSA JAHHbIX Y COBPEMEHHOIO MOHW-
MaHWA YCTaHOBUTb (PUKCMPOBAHHYIO Mak-
CUMaJIbHYH0 KOHLEHTpaLMI0 O4HOr0 KOMMO-
HeHTa B NPUCYTCTBUN APYrUX KOMMOHEHTOB.
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OKOHuaHve Tabnmupl A. 1

BeluectBo MpumepHas KOHLEeHTpaums B ppmv, ecnv He ykasaHo % Mon.

AMUHBI MpucyTcTBYE aMUHOB, MeTaHosa, 3TaHoMa, [/IMKOMeR W Apyrux BoOOpacTBoO-
pumbIx komnoHeHToB (Hanpumep HCI, NaOH, coneii) 6ygeT cnocobctBoBaTh

MeTtaton 06pa30BaHNI0 CBOGOHON BOAbl U CHKEHMIO KOHLEHTpALWN BOAbI B MOTOKE

StaHon amokcuga yrnepoga, 3a cyeT obpasoBaHMs BogHON chasbl. MpeaenbHo gony-
CTUMble KOHLEHTpauum 6yayT 3aBMCETb OT KOHLEHTpauun Apyrux npumMecei

nnkonm (cMm. NpumevaHune Bbile).

C2+ < 2,5 % mon.?)

a) B cootBeTCTBUM C JIOHAOHCKOW KOHBeHUuMen (dheBpanb 2007 T.), TPOMbILIAIEHHOCTb NPUHSAAA MHTepnpeTaumio Tep-
MMHA «MPEVMMYLLECTBEHHO COAEPXKALLMIA ONOKCUL YTIepoaa».

b) Mpu akcnnyatauun Tpy6onposogos Cortez n Central Basin B CLUA cofepxaHue BoAbl B NOTOKe AMOKCUAA Yriepo-
Ja 630 ppmv, H2S meHee 26 ppmv, 02 meHee 14 ppmv 1 NOTOK He cogepxuTt SOx uim NOX (cMm. [61] u [55]).

¢) B gpokymeHTe [62] yka3aHO pekoMeHAyemoe 3HadeHue 250 ppmv: «B cnyyae oCTaHOBKM MM 3amnycka CUCTEMbI
pricKk 06pa30oBaHMA rMApaToB HU3KWIA, CNN coAepXaHne BoAbl B NMOTOKe yrnepoga Huxe 250 ppmv. B cutyaummn 6bl-
CTpOVi pasrepMeTu3aLmmn Jaxe HU3KOe CoepXaHne Bobl MOXET ObiTb HEe4OCTaTOUHbIM, YTOGbI M36exaTb 06pa3oBaHUs
rmapaToB». MakcMmasibHO AONyCTMMas KOHUeHTpauus 6yaeT 3aBuceTb OT paboyero AvanasoHa AaBneHus u Temnepa-
Typbl. Psg Tpy6onpoBoA0B 3KCN/TyaTMpyeTCs B TeUEHWE OIMTENbHOTO BPeMeHU Mpu KOHUeHTpauun Boasl 630 ppmv 6e3
coo00LLeHnn 06 rmapaTtoobpasoBaHn. CM. TakkKe CHOCKY b).

d) Mepbl no npenoTBpalleHuo ob6pa3oBaHus rMapaTos npusefeHsl B C.2.

e) B C.2 npuBefeHa nHopmaums 0 cogepxaHnm Bogopoaa.

f) Hannune HekoHAEHCUPYOLLUXCA KOMMOHEHTOB, B YacTHOCTU, H2, H2S n N2, a takke 02, Ar, CH4 n CO BnusieT Ha
XapakTepucTvkn AeKoMmnpeccuu notoka amokcuga yrnepoga (cm. [23]), 1 aTo cnefyeT yunTbiBaTh NpY paccMOTpeHnn
MEeTOA0B NpeaoTBpaLleHns 0bpasoBaHns TpeLmH (cm. [30]).

9 MpucyTcTBNE HEKOHOEHCUPYIOWMXCSA KOMNOHEHTOB CH4, N2 n H2S mMoxeT noBvsiTb Ha pacTBOPMMOCTb BOAbl B
noToKe Auvokcuaa yrnepoaa.

h) CogepxaHve 02 0/MKHO BbITb TakMM, UTOBbl OHO He CcNOCcOBCTBOBA/I0 06PA30BaHNIO KUCMOT, TBEPAbIX YacTul, 1
NPOTEKaHMI0 KOPPO3uK, KOTOPble HEGNAaronpUATHO BAMSOT Ha SKCMN/yaTalMoHHYIO LLe/IoCTHOCTL Tpy6onpoBoaa B Teve-
H/E pacyeTHOro Cpoka CAyX0Obl, Takke MOXET NOTpeboBaTbCs ropa3no 6osee HU3Koe copgepxanne 0 2 Ans Toro, YToobI
n3bexartb HexesatesibHbIX SB/IEHUIA.

Mpn akcnnyataumn Tpyb6onposBoda Weyburn cogepxaHne H2S B noToke AMOKcMaa yrnepoga cocTasfsieT
9000 ppmv (cm. [58]), HE(OTAHOE MECTOPOXAEHME, B KOTOPOE 3aKayuMBaEeTCs TPaHCMOPTUPYEMbI NOTOK YXXE COAePXUT
CepoBOAOPOA.

j) YpoBeHb npumeceid, He06Xx0AMMBIA A1 TOro, YTO6b! Bbi3BaTb KpekuHr C02—CO B ycnoBuaxX akcnyatauum Tpy-
6onpoBoaa, Noka HemseecTeH. OAHAKO ObII0 NOATBEPXKAEHO, UTO A5 06pa3oBaHMA TPELLMH HEOBX0AMMO NPUCYTCTBME
BoAb! 1 npucytcTene 0 2 NOBbILWAET CK/TIOHHOCTb K PACTPECKMBaHWIO.

k) Bo3gelicTBue oThesbHbIX NPYMECEN B NOTOKe AMOKCMAA Yrepoja Ha 340p0Bbe M 6e30NacHOCTb MMEET 3HaUYeHue
TO/IbKO B TOM C/ly4ae, eC/iM MX KOHLEHTpauus Takasi, YTO COBOKYMHOE TOKCMYECKOE BO3AEWCTBME MpuMeceli npeBbl-
laeT BO3AeNCTBMe camoro Auokcuaa yrnepoga. OrpaHuMyeHuss no OTPasBisloLLMM BeLecTBaM B COCTaBe Auokcuaa
yrnepoga crieflyet ycTaHaB/MBaTb Takum obpasom, 4uTobbl Bpes onpegenssncsa MNAK guokeuga yrnepoda, a He no apy-
M BpeZHbIM COEAVHEHVAM, T. €. MpM MacluTabHbIX HEKOHTPOMMPYEMbIX BbIOpOCax BpeAHOE TOKCMYecKoe AeicTBue
Avokcupa yrnepofa npeobnafaet Hag feiictBueM npumecn. CriefyeT 3a[0KYMEHTMPOBATb, YTO KOMOWMHMPOBAaHHbIE
onacHble BO3AENCTBNA BblIN A0MKHBIM 06Pa30M YYTeHbI, BKIIOUas pacnpefesieHe npumeceli Mexay razoo6pasHoi u
N/I0THOM haszamu, NpyY 3TOM CnefyeT OTMETUTb, YTO TOKCMYHbIE KOMMOHEHTbI He 065A3aTe/lbHO AECTBYIOT MO OTAE b-
HOCTWU UK He3aBucuMo (cm. [61] m [63)).

MpucyTtcTBue H2S B noToKe guokcuaa yrnepona MOXeT Cnoco6CTBOBaTbL KOPPO3nK Mpu 6onee HU3KMX 3HaYEeHUsAX
coaepxaHua Boapl (cm. [51]).

m) STEL: npefen KpaTKOBPEMEHHOIO BO3AENCTBMSA 0ObIYHO cOcTaBnseT 15 MVH, ec/in He NPEBbILLEHO CpeAHEB3BeE-
LLUEHHOE 3HAYeHMe Mo BPeMeHMW.

n) MmetoTcs akcnepMMeHTasibHble aHHbIe O TOM, YTO a30THAas M CepHas KUCOTbl MOTYT 06pa30BbIBATLCA AaXe Npu
copepxaHnm NOx n SOx meHee 50 ppmv (cm. [44]).

°) Copepxawimecst yrnesofopoabl AO/MKHbI MMETb TakKyl TOUKY POCbl, YTOObI KOHAEHCAUus He npoxoawna B pabo-
yem Avanas3oHe TemnepaTypbl 1 AaBneHus Tpybonposoja.
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MpunnoxeHve B
(cnpaBo4HOE)

XapakTepuCcTUKM AMOoKcMAa yrnepona npu aBapuiiHbix Bbi6pocax

B.1 ABapwuiiHbIli BbIGPOC AnOKCcMAaa yriepoaa

ABapuiiHbIl BbIGpPOC AMoKcHaa yriepoga (ynpasnsemas pasrepmermsaumns Tpybonposoga onvcaHa B 9.2.5) B OKpy-
XaloLLlylo cpegy 3akniovaeTcs B AeKOMNPEeCcCcUMn 1 yBennyeHun obbema rasoBoii CMecu C COOTBETCTBYHOLUMM MafeHneMm
TemnepaTypbl BblbpacbiBaeMOl CMeCH.

MoBefeHne gnokeuaa yrnepoga oTMyaeTcs OT AeKOMNPeccun yrneBofopoLoB TeM, UTO BbIOPOC MOXHO paccma-
TpMBaTb Kak COBMECTHOE BbICBOOOX/AEHNE ra3006pas3Hoin 1 TBepaoi das gmokeuaa yrnepoga (cm. [35]).

Nobble TBepAble KOMMNOHEHTLI B MOTOKE AMOKCUAA Yriepoja MOryT noTeHUManbHO NpuAaBaTb 3PO3VIOHHbIE CBOWM-
CTBa BblbpacbiBaeMOMY MOTOKY. NpsMoe nonagaHne 3Toro NoToKa Ha KPUTUYECKM BaXKHOE 060pYy[oBaHNe MOXET okasaTb
HeraTuBHOE B/NAHME Ha ero paboTy. IMpwn oLeHKe 6e30MacHOCTY CriefyeT yunTbiBaTb 3Ty BO3MOXHOCTb B XO4€E NPOEKTU-
poBaHus.

CHuxeHvie TemnepaTypbl 3a cyeT adhcpekta [Jkoyns-TomMcoHa Npy NPOXOXAeHUM MoToka AUMOKCUAA yriiepoja Yepes
TpewuHy/oTBEpPCTNE B MECTE YTEUKM HE MOXET ObITb 3HAUYUTENBHO 60/1ee BbIP&KEHHBLIM, YeM A5 NeTy4mX yri1eBoopo-
foB. Npy NpoekTMpoBaHWM cnegyeT NpegycMoTPeTb Mepbl MO MPOrHO3MPOBAHWIO W, NPU HEOHXOAMMOCTM, YMEHbLUEHUN
nocnefACcTBUlA NNAcTUYHOTO paspyLueHus. MpeaynpeanTesibHble Mepbl MOTYT BK/IOYATL YCTaHOBKY CPeACTB npefoTepalla-
IOLLYX 06pa3oBaHme TPEeLLMH UK YBeSIMYeHne TOWYHbI CTeHKM Tpybonposoga (cm. 7.3.5).

HecmoTps Ha TO, 4TO AMOKCUZ yrnepofa sBnseTcsa 6ecuBeTHbIM ra3oM, ero BbIGpoC, CKOpee BCEro, BbI3OBET KOH-
JeHcauvio Bodbl B OKpyXatloLweli cpege, B pesy/ibTare Yero nosiBuTcA TymaHHOe 06/71ako, BUAMMOE YeloBEeHECKOMy rnasy
(oo Tex nop, noka 06nako BblIbpoca He HarpeeTcs A0 TeMnepaTypbl Bblle TOUKM POCbl BO3AyXa). DTO MOXET ObITb XO-
poOLUMM MHAMKATOPOM pasmepa obnaka AMoKcuia yrnepoga, HO B JIIOOOM Clyyae aHamM3aTopbl Ha [UMOKCWUA yriiepoja
[OO/MKHbI ObITb YCTAHOB/EHbI HA 06bEKTaX MM BECb 0OGCNYXMBAOLWMIA NepcoHan AO/HKEH MMETb npu cebe aHanM3aTopbl
AN 06HapYXXeHWa NpUCYTCTBMS AMOKCMAA Yrnepoda B Criydae aBapuiiHOro Bbibpoca. Bbibpoc gnokemaa yrnepoga ¢ Tem-
nepaTypoli Bbille TeMNepPaTypbl TOUYKN POChI OKPYXatoLLero Bo3ayxa 6yAeT HEBUAUM HEBOOPYXEHHbIM [1a30M, NOCKO/bKY
He OyaeT KOHAEHCMPOBAaTLCA BOAa WM TBEPAbIe YacTuubl Anokeuaa yrnepoga. B atoil cutyaumm onacHble KOHLEHTpaumm
Avokcuga yrnepoga MoryT BO3HUKaTb 6e3 Kakux-nmbo BUAUMbIX NMPU3HAKOB, M 3TOT hakTop creayeT yunTbiBaTb. BbiGpoch!
Avokcuaa yrnepoga npu akcrnayataumm MOpCKux Tpy6onpoBoLoB Bpsg M 6yayT o6HapyXeHbl M0 NOSBIEHNIO NMY3bIPbKOB,
JOCTUraroLwmx NnoBepPXHOCTU, EC/IN TOJSIbKO yTeUKa He SIB/ISIETCS 3HAUUTE/IbHON, U B 3TOM C/lyyae UX MOXHO OOGHapYXWTb C
MOMOLLbI0 06/1ETOB B CMOKOMHYIO NOroAy Uav NaTpynvpoBaHus Ha NofKax rno Bcel gvHe Tpybonposoa. 3Tu BU3yasibHble
MeTo/bl MOXHO paccMaTpvBaTth Kak MeTofbl 06HapyXeHus yteyek (cM. 6.9.9).

B.2 CKOpOCTb MUCTeYeHUs NMpu aBapuinHoOM Bblbpoce

CKOpOCTW aBapuiiHOro NCTeYEHMsI NOTOKa AMOKCUAA Yriepoga OT/IMYaOTCA OT CKOPOCTU UCTEYEHWS YTIEBOAOPOA0B
13-3a2 BO3MOXHOCTU (DA30BbIX M3MEHEHWIA.

UT06bI MOXHO 6b110 CMOAENNPOBAaTL CKOPOCTb aBaPUMHOTO UCTEYEHUS, CNeayeT yunTbIBaTb TepPMOrnapaBaMyeckoe
noeegfeHve Tpybonposoaa.

PacueT npodhmns Bbibpoca AO/MKEH BKIHOYATL (HO HE OrpaHNYMBaTbLCS):

- pasmMep 1 reoMeTpuio OTBEPCTUS;

- U3MEHEHV MacCOBOro pacxofa noToka AUOoKCcUAa yriiepofa BO BPeMeHw;

- AvameTp, AnuHy 1 Tonorpaduio Tpy6onpoBoaa;

- Bpems cpabaTbiBaHWsA CUCTEMbI pasrepmeTmsauuy Tpybonpososa;

- Temneparypy, AaB/ieHne 1 XMMUYECKWIn CoCcTaB MoToKa JMOKCUAA YIiepoaa,;

- TennoobmeH mexay Tpy60npoBOAOM 1 OKpYXatoLweli cpeaoi;

- Bpems cpabaTblBaHus 3aKpblTUS K1anaHoB (HanpuMmep, 3anopHbIX UM 06paTHbIX KnanaHos).

B.3 MogennpoBaHue paccemBaHuUsa UOKcuMAa yriepoga

VimetoTcsa amnmpryeckne Moaeny A5 OLEHKN pacCenBaHns BbIAENAIOLLMXCS ra30B B BO3AYXE WOKULAKOCTAX; OfHAKO
AN NMPUMEHUMOCTU K ANOKCUAY Yriepoda BO3MOXHA AOMOHUTENbHAA MPOBEpKa Takux Mogenei. ABapuiiHblii BbIGpPOC
Avokcuga yrnepoga oTimyaeTcs oT APYrmxX TUMMYHBIX XUAKOCTel obpasoBaHueM TBepAoi dasbl (cM. 6.9.2).

OhdhekTbl, KOTOpblE CneayeT yunTbiBaTb NPY MOAENMPOBAHNM, BK/IHOHAIOT:

- 06beM BblbpackbiBaeMOoro rnoToka AMoKcuaa yriepofa, CKopocTb U AaB/eHue,;

- Temnepatypy OKpyxatLleli cpefpl 1 NOrofHbIe YCNOBUS;

- XapakTep TpeLUWHbI;

- HanpasneHve cTpyn (Heo6XoAMMO yunTbIBaTb, Kak najatoLime, Tak u CBOGOAHbIE CTPyW);

- N/IOTHOCTb BbIGPAaCHLIBAEMOro rasa;

- CKOpOCTb W HanpasfieHue BeTpa;

- Knacc ycToinumBocTM atmocdepsl;
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- BNI@XHOCTb BO3/yXa,;

- NnaHawaqT;

- NPYMEeCK 1 UX pacnpegesnieHne Mexay rasooopasHoi 1 NNoTHON chazamu.

B cnyyae He6O/bLUONA yTeUKM MOTOK AMoKcuaa yrnepoga OyaeT ycneBaTb HarpeBaTbCs MpY KOHTaKTe C MOBEpX-
HOCTbIO, OHaKO MpU GOJbLUNX WM NPOAO/DKATENBHBIX YTEUKaX OXUAAETCA Cybmmaumus AMokcuaa yrnepoaa.

Tak kak auokeug yrnepoga Tsxesnee Bo3fyxa, TO ero KOHUeHTpauus 6yaeT yBennuneaTbCs C yMEHbLUEHVEM paccTo-
AHMA 10 3eMnn. Penbedd NOBEpPXHOCTU (Hanpumep, CKOHbI, BNaayHbl, [OMWHbI, CKasibl, Pyybl, KaHaBbl, aBBTOMOOW/IbHbIE/
)KenesHble AOPOrn 1 Hacbinn) 1 ousnyeckme 06bEKTLI (HAaNpPUMeEp, 34aHKs), a Takke HanpaB/ieHe BeTpa MOryT okasbiBaTb
CYLLLECTBEHHOE B/IUSIHWE Ha pacnpoCTpPaHEHUE U NepeMeLleHne obnaka avokcmaa yrnepoga. Ocoboe BHUMaHue cnegyet
yAensaTb onpegeneHnto Tonorpanyecknx 0CO6eHHOCTEN 1 OLEHKe TOro, Kak OHW MOryT NOBAWATb Ha MOCNeACTBUSA Bbl-
6poca gnokcuga yrnepoga.

MopgenupoBaHne BbIGPOCOB 13 NOA3EMHbIX TPY60NPOBOAOB TPebyeT TLaTeNbHOr0 PACCMOTPEHUS, NMOCKO/IbKY 06pa-
30BaHMe BOPOHKN 1 Nocneayowmii NOTOK BbIGpoca MOXET B MEHbLUEN CTEMNEHN NepeMELUMBATLCS C BO3AYXOM, TEM CambiM
paccenBaHue OyaeT yMEeHbLUATLCS.

MoaBoAHbIE BbIGPOCHI AMOKCUAA Yrepoja MOXHO MOAE/MPOBaTh Takke, Kak 1 BbIGpOCh! Yr1eBOA0POAHOrOo rasa c
aHa/IorMyHOlM MOJIEKY/IIPHOM Maccoi (Hanpumep, nponaHa). HecmoTpsl Ha MMeloLwmecs MoAenn paccenBaHns, NpPOeKTU-
POBLUMK AOMKEH yOeanuTbCs, YTO OHM MOAXOAAT AN MOAENMPOBaH/A paccenBaHns BbIOPOCOB NOTOKa AMOKcKUaa yrieposa
1 NPy HEOOXOAMMOCTY BHOCUTHL COOTBETCTBYIOLLME KOPPEKTUBBI.
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MpunoxeHue C
(cnpaBo4HOE)

BHYTpPEHHAS KOppo3us 1 3po3us

C.1 Mepbl, HanpaB/ieHHbIe HA CHUXEHNE BHYTPEHHEN KOppOo3uun

MpakTnyeckuii onbIT 3KcnsyaTaumy TPyGONPOBOAOB M 3KCMEPUMEHTasIbHbIE PaGoTbl MOKA3bIBAOT, YTO [AMOKCUA,
yrnepoga 6e3 npumeceid, 3a UCK/YEHNEM BOfbl, B KOMIMYECTBE, 3HAUMTE/IbLHO MEHbLUEM Npefena HacbIWeHusl, He Bbl-
3bIBAET KOPPO3MKN YIepoanCcTol CTam npy aKcnayaTaumMm TpybonpoBoaa.

[ns Tpy60onpoBoAoOB 13 YINEPOANCTON CTasv BHYTPEHHAS KOPPO3ns NPeACTaBAseT 3HAUUTE bHbIN PUCK ero LenocT-
HOCTV B Cny4Yae HeAOCTaTOYHOI OCYLLKM MOTOKa Avokcuaa yrnepoga. CBo6oaHasi Boga B COYETAHUM C BbICOKUM Napum-
a/lbHbIM JaBfieHVEM AMoKCMAaA yrnepoaa MOXET NPUBECTM K KOPPO3uM, NPOTEKAIOLLEN C BbICOKO/ CKOPOCTbIO, B MEPBYHO
oyepeab 13-3a 06pa3oBaHMs YrofibHOM KUCNOTbI.

B HacTosiLLee BpeMs He CYLLECTBYET HaZEXHbIX MoAenel ANsi NPOrHO3MpPoBaHNsA CKOPOCTEl KOpPO3un € AoCTaTou-
HOli TOYHOCTbIO /1 BbICOKOrO NapuuanibHOro AaBfeHust Anokcuaa 1 cBoboAHON BOAbl, UCC/efoBaHUst B 3TOW 06n1acTu
aKTUBHO BeayTcs.

C.2 BnusHue npumeceii Ha BHYTPEHHIOK KOPPO3UI0

CoBMeCTHOe NpuUCYTCTBME CBOGO/HOI BOAbI 1 CEPOBOAOPOAA MOXET BbI3BaTb CEPLE3HYH0 KOPPO3UIO.

MpucyTcTBME APYrMX KOMMOHEHTOB, TakMX Kak OKCUAbl a3oTa WM cepbl, MOXET NPUBECTU K 06pa3oBaHui0 BOAHOM
(hasbl, cofepXalleil CUMbHbIE KUCOTbI, YTO 3HAUUTENBHO YBE/IMYMBAET CKOPOCTb KOPPO3UK.

OCHOBbIBaSsICb Ha CyLLECTBYOLLEM MOHUMAHUM MEXaHW3MOB KOPPO3UM, BbI3BAHHON AMOKCMAOM Yrnepoga npu Bbl-
COKOM MapuuasibHOM AaB/fiEHUN, CYLLECTBYET 3HAUWUTE/NbHAsI HEOMNPEAENEHHOCTb MPY OLEHKE KOPPO3WM B MPUCYTCTBUM
ApYrmx KOMNOHEHTOB. Mpy NPOEKTUPOBaHMM TPYOGONPOBOAOB CreAyeT PyKOBOACTBOBATLCSA MOCNEAHMMU UCCNEA0BAHNSMM
B 3TOW 06n1acTn.

CopaepxaHue BoAbl [AO/MKHO ObITb TakUM, YTOGbI NPU BCEX YC/IOBUSIX 3KCNJlyaTaumMmn He NpouCXoamnno obpasoBaHms
rMOpaToB B HU3KOTEMMEPATYPHbIX yHacTkax TPy6onpoBoaa, a BHYTPEHHSIS KOPPO3usi Tpy6oNnpoBoga Haxoaunach B npeae-
nlax AonycTUMOro pacyeTHoro AvanasoHa.

C.3 KOHTpOnb BHYTPEHHE KOppo3nn

OCHOBHOIi cTpaTtervein 3alpyTbl OT BHYTPEHHEN KOpPOo3uM AO/MKHO ObiTb [OCTAaTOYHOE 06e3BOXMBaHME (OCYLLKA)
noToka Auokcuaa yrnepoga.

PekomeHAyeTCs aKcnyaTMpoBaTb CUCTEMY TakMM 06pa3oM, UTOObI 136exaTb BHYTPEHHE Kopposun 3a cyeT ore-
paTVBHOrO KOHTPOSSI.

Jonyck Ha KOppo3uto MOXET NMPUMEHSTLCS K TOJILLMHE CTEHKM BCEro Tpybonposoga wim 6osiee KOPOTKMX YYaCTKOB.
CnepyeT Takke yunTblBaTb YCTONUMBOCTb K COAEPXKAHMIO BOAbI, BLIXOASLLEro 3a A40NyCTUMbIe Npeaesbl, B TeueHne 6onee
KOPOTKMX NEepuoaoB BPEMEHM.

C.4 Mepbl, HanpaB/ieHHblE Ha CHUXeHne 3po3nn

CopepxaHune TBEpPAbIX YacTvL, B NOTOKe AMOKCUAA Yriepoaa AO/MKHO ObiTb TakMM, YTOOGbl OHO HAXOAUNOCh B Npege-
nax, no3BosisLLMX KOMNPUMUPOBaTL ero 6e3 nospexaeHns pabourx Konec komrpeccopa Win Hacoca. 3TO 3aBUCUT OT
cocTaBa vacTul,. MOXHO UCrnosib30BaTh A0MYCTMMOe 3HaveHne cofepxaHus meHee 1 mr/HM3 ¢ MakcumasibHbIM pa3mepoMm
yactuy, meHee 10 MKM.

Touky KMNeHns BOAOPOAA B MOTOKE AMOKCMAA yriepoda HeobxoamMmMo onpeaensTb 419 CaMoro HU3KOro AaB/ieHUs U
camoi BbICOKOI TeMneparyphbl, KOTOpble MOryT ObITb NpW 3KcnayaTauum Tpybonposoga. [o/mkeH ObiTb yYTEH pacyeTHbIN
3arnac Takum 06pasom, 4YToGbl HopMasibHas paboyas Temnepartypa 6bina Ha 10 % Huxe TemnepaTypbl KUNEHUS.
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MpunoxeHue D
(cnpaBo4yHOE)

Vicnonb3oBaHMe MogMMpPULMPOBaHHON Moaenu ¢ AByMS KpuBbiMu Battennsa (Battelle two-curve)

OfHVM 13 NOAXOA0B K pacyeTy TOJILLMHBI CTEHKW, HEOOXOAMMON A1 NPOTUBOAEVCTBUSA NIACTUHHOMY Pa3pyLLEHWIO,
ABNseTCA Mcnosb3oBaHve mogenvn battenns (cm. [48]). Mogenb BatTens 6bina nepBoHaYasibHO MOJlyYeHa Ha OCHOBE
TECTOB MO AEKOMMNPECCHM C UCMO/b30BaHNEM Ta30BbIX CMECEl C BbICOKMM WM HU3KUM COAEpXaHWeM AMoKcuaa Yriepoaa,
KOTOpble He AEMOHCTPUPOBAUIM HaUIMUME NN1ATO, NMOCKOJIbKY KprBasi AeKoOMMNpeccum /18 NI0THONM dhasbl AUOKCKAaa yriepo-
[Ja UMeeT o4YeHb A/IMHHOE NNaTo, TO Mofesb baTTensa B HEKOTOPbIX YC/TOBUSAX MOXET ObITb HE npuMeHuMa (cMm. [43]). 3tn
YCoBUsA 0COBEHHO BaxkHbI, ecnn Tpebyemasn yaapHas BA3KOCTb cTasm no Lapnu cV-obpasHbim Hagpesom 6onee 100 Ox.
Tak Kak B3aMMOCBA3b Mexay 3Hepruelt yaapa 1 ConpoTUB/IEHNEM CTaUTM PACNPOCTPaAHEHMNIO MIACTUYHOIO paspyLUEHNs He
ABNAETCA NIMHENHOM, CyLLeCTBYeT AOMNOJIHUTE/IbHAA HEONpPeAesIeHHOCTb B NPUMEHEHWUN TOJBLKO UCTbITaHusa no LWapam c
V-06pasHbIM HaApe3oM Mpu HEOOBXOAUMOCTY O4YeHb BbICOKON yaapHoli BaskocTy (6onee 330 ) (cm. [43]).

[na mateprana Tpy6onpoBoAHOW TPYObI C yAapHO BA3KOCTbIO No Lapnn ¢ V-o6pasHbiM Hagpe3om MeHee 330 [
npegnaraemMblii MOAX0L, 3ak1ovaeTcs B MPUMEHEHUN AOMOHATE/ILHOTO MOMNPaBOYHOTO KO3hdMLMEHTA K COOTBETCTBYHO-
LLEMY KOJIbLLEEBOMY HanpshkeHuto TPyGbl. OCHOBbIBAsCb HA COBPEMEHHbIX 3HAHUSIX, PEKOMEHAYETCS MONPaBOYHbLIA KO3d-
dmumenT ccf > 1,2, ecim He MOXET ObITb NMPOAEMOHCTPUPOBAHO MHOE. MOXHO MOYYUTb KOHCY/bTauuio cneyuanucta ans
onpegeneHust afibTepHaTMBHOTO NONPaBoYHOro KoadichmumeHTta ccf> 1

(D.1)

PsOD
2t

rae Cv— ypapHasi BA3KOCTb HafpesaHHOro obpasua ctasm Tpybonposoaa, [x;

E — mopynb tOHra, MrMa;

AcC — TecToBOe OTBEPCTVE C M/OWaAblo paBHoi 80 MM2;

af — HanpsbkeHne nnacTuyeckoro TedeHus, Mria;
R — cpegHwnii pagnyc Tpy6onposoga, MM;
t — MUHUMaNbHasA ToMLWMHA CTEeHKM Tpy6onposoaa, MM;

ccf — nonpaBouHbIii KO3dhDULMEHT;

aa— fgonyctumMoe HanpshkeHue, Mlla;

Ps — makcumanbHoe gaBneHne HacbiweHust (M36biTouHoe dasrieHve), MIa usb., Ans YucToro guokcmaa yrnepoga

KpUTU4yeckoe gaBrieHne paBHo 7,28 MIMa u3o;
OD — BHelHWi1 grnameTp Tpy6OonpoBoaa, MM.

MpumevaHne — sec(a) = 1/cos(a).

JaBneHve HacbIWweHns, ncnonbsyemoe B chopmyne (D.1), 4O/MKHO BbITb OCHOBHBIM pacyeTHbLIM NapameTpoM, 3a uc-
KOYEHNEM CrlydaeB, Korga pabouunii Avanas3oH AaBfeHus 1 TeMnepaTtypbl Takoi, YTO MOXHO NPOAEMOHCTPUPOBATDL, UTO
JaBnieHne v TeMnepatypa Hke KPUTUHECKOTO AaB/IeHUs Y KPUTUYECKOW Temnepatypsbl.

[JaBneHne HacbIWeHNsA A9 KOHKPETHOTO MOTOKa U3-3a COAEPXAaLLMXCA B HEM MpUMeceil onpeaensiioT ¢ UCNonb3o-
BaHueM chopmynbl GERG (cm. MICO 20765-2) nnm apyrum nofo6bHbIM METOA0M.

JomkHa 6bITb obecneveHa 3alimTa oT NIAaCTUYHOTO paspyLUEHNs, NPeanoYTUTEbHO 3a CYET UCNO/b30BAaHUA MUHU-
MaU1bHOW TOMLWMHBI cTeHKn fminDF v anbTepHATUBHO 3a CYET UCMO/b30BaHWS NMPefoXpaHUTeNbHbIX YCTPOACTB. CneayeT
yunTbiBaTb BAMSIHWE mpumecell (0CO6eHHO as30Ta M BOAOPOAA) Ha CKOPOCTb AEeKOMMpeccun MoToka AMOoKchaa yriepoja
(cm. Tabnuuy A. 1).

MUWUHUMabHYO TOMLWMHY CTeHKU fmin, MM, BbIYMCASIOT NO dhopmyne

tain * Tax (tainDP tainHS’ tainDF)’ (D.2)

rae fmnDP — MUHYMasibHas TOSLMHA CTEHKM C YYETOM BHYTPEHHETO AABMEHUS, MM;
AYINHS — MUHVYMAasIbHasA TOMLWMHA CTEHKU C YYETOM BO3MOXHbIX rMApaB/INYecKnx yaapos, M,
fmnDF — MUHVYMa/IbHas TO/IWMHA CTEHKN C yYeTOM Heo6GX0AMMOCTU NpeAoTBpaLLeHns 06pa3oBaHNs TPELLMH, MM.

Wcnonb3osaHve rmapoavHaMMyYecKoin Modenin MOXET AaTb AOMNONHUTENIbHOE NMOHYMaHWe B BOMpOcax ynpas/ieHns
ob6pasoBaHMeM TpeLuH (cm. [23]).
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MpunoxeHue E
(cnpaBo4HOE)

Tpe6OBaHl/IFI KAaHHbIM ON1A COCTaBJ/IEHUA MJ1aHa MNo ynpaB/1eHUK LUEeJ/TIOCTHOCTbHO

Tunbl A4aHHbIX, KOTOpble MOryT MOTPeboBaTbCs MPWY COCTaB/IEHWMM M1aHa Mo yrnpaBaeHuo LesocTHocTbio (IMP), B
KOTOPOM [A0/DKHbI ObITb OTPaXXEHbI OCHOBHbIE YTPO3bl M MX NOCEACTBUSA, CBA3aHHbIE C 0OpalLeHeM AMOKCHUaa Yriepoaa,
npencrasneHbl B Tabnmuye E.1.

Tabnunuya EL1 — Tunbl gaHHbIX, KOTOpblE MOrYT NOTpeb0oBaTbCA MPU COCTaB/EHUM NfaHa Mo YNpaB/eHUo LesnocT-
HocTblo (IMP)

Tvn gaHHbIX [aHHble 1 KX CBA3b C BO3MOXHbLIMU Yrpo3amu 1 NocneactTensamn

PacueTHble gaHHble Tpyb6onpoBogHasi cuctema gosmkHa ObiTb CNPOEKTMpPOBaHa B COOTBETCTBMM C onpeje-
NeHHbIMY TpeboBaHUAMKU. 3TN TPeboBaHUA A0/MKHbI ObITb YacTbio MaaHa no ynpasne-
HUIO LenocTHocTeio (IMP). Cuctema Ao/mkHa sKcnayaTMpoBaTbCsl B Npejeniax yCTaHoB-
NEeHHbIX TpeboBaHuiAi. Heo6x04MMO NPOBOAUTL PEryNsiPHbIE MEPOMNPUATUS MO OLEHKE
COOTBETCTBUA YCTAHOBJ/IEHHbLIM Tpe6OBaHVIF|M

CseneHns o Tpybonposog- Tun cBapHOro wea Tpy6bl (MOXET BAMATb HA BO3MOXHOCTb paspbiBa LUBa M3-3a BO3-
Holi cucTeme AelicTBUSI Avokcuaa yrnepoaa).
MpoussoguTens TpyObl, AaTa N3rOTOB/IEHUS M CNOCO6 N3rOTOBNEHMUS (TAKKEe MOXET B/U-
SITb HA BO3MOXHOCTb paspbiBa LUBa M3-3a BO3AENCTBUA AMOKCHUa Yriepoaa).
Jonyck Ha koppo3uio

KOHCTPYKTMBHbIE AaHHble CeefeHVsi 06 UCMbITaHWSIX NOJ, AaB/EHNEM U OCYLLKM TPy6onpoBoaa (OKasbiBaeT Bus-
HIE Ha coflep)XaHne OCTaTouHbIi BoAbl B 3aMo/IHSieMOM Tpy6onpoBoze).
OT4eTbl 06 MHCNEKUMsAX (MO3BONSAIOT BbISIBUTL TUMbl A€DEKTOB W UX MOTEHLMWASIbHYIO
Yrpo3y, AONYLLEHHbIE NPU CTPOUTENLCTBE)

JKcnyataumMoHHble  gaH-  HopMmasibHOe 1 MakchMasibHO AOMYCTUMOE COAepXaHue BoAbl B MOTOKE Auokcuaa yrne-
Hble poga (Hapsgy ¢ Apyrumun hakTopaMu BAMSIET Ha BO3MOXHOCTb BHYTPEHHEW KOppo3uu,
cofepXxaHue BOAbl B MOTOKE AMOKCUAA Yr/iepoda pPerynvpyoT TakuM 06pa3om, YToObl
He Nponcxoauno obpasoBaHve CBOGOAHON BOAbl B Tpy60ONpoBoA€E BO BpEMS TpaHCMnop-
TMpOBaHUSA).
vapaBnnyecknin Npodnab MpW SKCnlyaTauymn, 3ano/IHEHUKU, OCTAHOBKE M BbIBOAE U3
akcnnyaTauum Tpybonpoeoga (U3MEHEeHVEe AaBfieHUs MOXET NpvBOAWTbL K o6pa3oBa-
HWI0 cBOGOAHOI BOAbI B TPY6ONPOBOAE BO BPEMS TPAHCNOPTMPOBaHUS, AaB/eHNe ce-
AyeT TwarenbHbIM 06pa3oM KOHTPO/IMPOBaTh).
TemMnepatypHblii NpodnIb B YCNOBUAX HOPMa/IbHOM 3KCnlyaTauum 1 Npu OCTaHOBKE
(MOXeT okasbiBaTb B/MSHME Ha NPOMYCKHYK CMOCOGHOCTL, a Takke Ha dha30BOe COCTO-
SHVE NOTOKa AMOKCUAA Yriepoaa).
HopMasibHbIli 1 MakcMasibHO AOMYCTUMBIA YPOBHU COAEPXaHNS KOMMNOHEHTOB B MOTO-
ke guokcuga yrnepoga (okasbiBaeT B/IUSIHME Ha (ha3oBblli COCTaB, KOTOPbIA MOXET U3-
MEHSATBLCA NMPU M3MEHEHWN AAB/IEHNS, @ Takke BAMSET Ha 6e30MacHOCTb 3KcnayaTauum
1 COBMECTMMOCTb MaTtepuasios).
PerynspHbIiii KOHTPO/b COCTaBa NOTOKa AMOKCMAA Yr/iepoda, Tak Kak Hamuve npume-
celi MOXeT BNMSATb Ha 06pa3oBaHne cBOGOAHON BOAb!.
CnepyeT yunTbiBaTb BO3MOXHOCTb 06pa3oBaHUs rMapaTtoB Npu TemnepaType OKpyxa-
toLeli cpegbl Hmke 5 °C.
[aHHble no ynpassieHnio NOTOKOM (B/IMSIET Ha Nepenapl AaB/IEHNS 1 TMAPaBINYecKnil
npocunnb Tpy6onpoBoaa).
CBefieHns1 0 pasrepMeTm3aumsx

[JlaHHble 0 KOHTpone BHYT- [JlO/DKEH OCYLLECTB/ISITLCS MOHUTOPUHT KOPPO3UU Pas3/IUYHbIMA METOAAMU U HE OrpaHu-
pEeHHeli Koppo3uu UMBaTLCS MCMO/b30BAHMEM TOSILKO KYMOHOB.
MOHUTOPUWHI COAEPXaHUsA BOAb! U IH06LIX APYTMX NpuMecei

[aHHble TexHuyeckoro oc- JlaHHble onepaTMBHOrO KOHTPO/SA (CMOCOGCTBYET KaYeCTBEHHOMY W KOIMYECTBEHHOMY
MoTpa BbISIBNIEHNIO AeEKTOB).

JaHHble MOHWUTOPWHra HEMETaUT/IMHECKUX KOMMOHEHTOB CUCTEM.

MOHUTOPUHT yTeyek Avokcuga yrnepoga
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefgeHNsI 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
HaUMOHa/IbHbIM M MEXrocyfapCTBEHHbIM CTaHAapTaM

Tabnuya OA1

O603HayYeHme CCbISIOYHOro CreneHb 0O603HavYeHne 1 HaMmeHoBaHne COOTBETCTBYHOLWEro HaunoHas1bHOr o,
MeXyHapoaHOro ctaHaapTa COOTBETCTBUSA MEeXrocyapCTBEHHOIO cTaHaapTa
ISO 3183:2012 HOoT MOCT 1SO 3183—2015 «Tpy6bl cTasibHblE A1 TPy60npoBoaoB HedTs-

HOVi 11 ra30BOI MPOMbILLNIEHHOCTU. OBLLME TEXHUUYECKME YCIOBUSI»

*

ISO 20765-2 T

* COOTBETCTBYHLLMI HALMOHAbHbIA, MEXIOCYAapCTBEHHbIA CTaHAAPT OTCYTCTBYET. [0 €ro NpUHSTUS PEKOMEHY-
eTcsl UCMO0/b30BaTh NEePEBO/, HA PYCCKUI S3bIK JAHHOTO MEX/YHApOAHOro CTaHaapTa.

MpumeuyaHne — B HacTosWen Tabnuue MCNoAb30BaHO crneaytolee yCA0BHOE 0603HayYeHMe CTerneHn cooT-

BETCTBMA CTaHJapTa:
- KOT — naeHTNYHbIN cTaHaapT.
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