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Mpeagucnosue

1 PASPABOTAH ®epepanbHbiM roCyAapCTBEHHbIM YHUTapHbIM npeanpuaTvem «LieHTpanbHbin
opaeHa TpyanoBoro KpacHoro 3HameHu Hay4HO-UCCeaoBaTENbCkUii  aBTOMOOMIbHBIA 1 GBTOMOTOPHbIN
nHCTUTYT «HAMW» (SIYT «HAMW»)

2 BHECEH TexHu4eckum KOMUTETOM no ctaHgaptusaumm TK 56 «JOpOXHbIN TPaHCMOPT»

3 YTBEPXXOEH M BBEOEH B JEWCTBWE Mpukasom deaepansHOro areHTCTBA N0 TEXHUYECKOMY
perynupoBaHuto u metponorumn ot 11 Hosbps 2014 r. Ne 1531-cT

4 BBEJJEH BMNEPBbIE

lMpasuna npumeHeHuUs Hacmosuwieeo cmaHdéapma ycmaHoeneHbl 8 TOCT P 1.0—2012 (pa3den 8).
UHhopmayusi 06 USMEHEHUSIX K HacmosawemMmy cmaHO0apmy nybrnukyemcs 8 exe200HOM (M0 COCMOSHUIO Ha
1 sHeaps mekyweeo eoda) UHOPMaYUOHHOM yKkasamene «HayuoHanbHbie cmaHd0apmbl», a
ochuyuaneHbill mekem U3MEHEeHUU U ronpasoK — 8 EXEeMECAYHOM  UHGOPMAaUUOHHOM yKasamerse
«HauyuoHanbHbie cmaH0apmebl». B cnyyae nepecmompa (3ameHbl) unu 0mmeHbi Hacmosuweao cmarndapma
coomsemcmeyiouiee ysedomneHue 6ydem onybnuxoeaHo e OnuxaliuieMm ebinycke UHGOPMaUUOHHO20
ykazamensa «HayuornanbHbie cmaHdapmebly. Coomeemcemsyrouias uHgopmauus, yeedoMneHue u mekcmoi
pasmewiaromes makxe 8 UHhopMayuoHHOU cucmeme obuweeo nosib3osaHus — Ha oguyuansHoM calime
®eldepanbHO20 azeHmMemea o MEXHUYECKOMY peeynuposaHuto u memponozuu e cemu MHmepHem
(gost.ru)
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HAUMOHANBbHBLIN CTAHOLAPT POCCUNCKON GEAEPALUUMN

ABTOMOBUIIbHLIE TPAHCMNOPTHLIE CPEACTBA, UCMOJIb3YIOWME A3 B KAYECTBE
MOTOPHOIO TOMJIUBA
O6wume TexHUYecKkme TpeGoBaHUA K IKCNIyaTaLuMm Ha CXMXKEHHOM NPUPOAHOM rase, TeXHUKa
fe3onacHOCTU U MeToAbl UCTILITAHUN

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

Aara BBeaeHuna — 2015—06—01

1 Obnactb NpUMeHeHUsA

Hacroswuii cTaHaapT yCTaHaBnMBAET TexHuyeckue TpeboBaHMsA K IKCnnyaTauum KPUOreHHbIX
GopTOBbIX TOMMUBHBLIX cucTeM (aanee — KBTC), ycTaHOBMEHHbIX HA aBTOMOOWIbHLIX TPAHCMOPTHLIX
cpeactBax (nanee — ATC), paboTalolmx Ha CHMXEHHOM npupoaHoMm rase (aanee — CIMN); metoabl
MCNbITaHUA.

Hacroawwuii ctangapT pacnpocTtpaHsieTca Ha KBTC, ycraHaBnuBaemble Ha ATC kareropuin M u N B
cootBeTcTBUM ¢ TOCT P 52051, cHabxeHHble ABUraTenssMu BHYTPEHHErO CropaHus.

TexHuueckne TpeboBaHUs K KPUOrEHHbIM CUCTEMAM NMUTAHUA U METOAbI UX UCTILITAHUI YCTAaHOBMNEHLI B
OCT P 56218.

2 HopmMaTtuBHbIe CCbISTKN

B HacTosiLemM cTaHaapTe UCNONb30BaHbI HOPMATUBHBIE CChINKK HA Crieaylowme CTaHaapThl:

FOCT 2.601-2013 EaunHas cuctema KOHCTPYKTOPCKOW AOKYMEHTauuKn. JKCrnnyaTauuoOHHbIE JOKYMEHTbI

rOCT 8505-80 Hedhpac-C 50/170. TexHu4eckue ycnosus

FOCT 9968—86 MeTureH XnopucTblin TEXHUYECKU. TeXHUYECKUe yCcnosus

FOCT P 56218-2014 ABTOMOOMIbHbIE TPAHCNOPTHbIE CpeAcTBA, paboTalowme Ha CXMDKEHHOM
nNpupoaHOM rase. KpuoreHHble CUCTeMbl NUTaHUs. TexHuyeckue TpeboBaHus U METOAbI UCTILITAHUM

MpumedyaHe— Npu NONb3OBAHUM HACTOSLUMM CTaHAaAPTOM LienecoobpasHo NpoBepuTb AeiAcTBUE
CCBIMOYHbIX CTaHAapToB B MH(OPMaLNOHHOI cucTeMe 06LLEro NoNb30BaHUS — Ha ouuMarsHOM caifte defepanbsHoro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuio 1 METPONOTUKU B ceTU MIHTEPHET UK NO eXerogHoMy UHGOpPMaLUOHHOMY
yKkasaTento «HauuoHanbHble CTaHAapThi», KOTOPLIA OMyOrIMKOBaH MO COCTOSIHUIO Ha 1 siHBapsl TeKyllero roga, v no
BbIMyCKaM eXeMeCs4YHOro UHGOPMaLMOHHOIO yKkasaTens «HaluuoHanbHble cTaHaapThI» 3a Tekylmii rog Ecnu 3ameHeH
CCHINOYHLIA CTaHAapT, Ha KOTOPLIA faHa HeAaTMpoBaHHas CChifKa, TO PEKOMEHAYETCS MCMoNb3oBaTh AENCTBYIOLLYIO
BEPCUI0 3TOrO CTaHjapTa € y4eTOM BCEX BHECEHHBIX B JaHHYl0 Bepcuio U3MeHeHWid. Ecnv 3amMeHeH CChINOYHbINA
CTaHAapT, Ha KOTOpLIA AaHa AaTUpOBaHHas CChlfka, TO PEKOMEHAYETCS WCMOMNb3OBaTb BEpCUI0 3TOro crtaHfjapTa c
yKasaHHbIM Bblille roAoM YTBepXAeHUA (MpuHsTUS). Ecnu nocre yTBepXAeHUs! HAcTosILero cTaHgapTa B CCLUTOYHbINA
CTaHAapT, Ha KOTOpbIl faHa AaTUpoBaHHasi CChifika, BHECEHO U3MEHeHWe, 3aTparuBalollee MONOXeHUe, Ha KOTopoe
JaHa ccbinka, TO 3TO NONOXeHWe PeKOMEHAYeTCs NMPUMEHsTL 6e3 yueTa JaHHOrO W3MeHeHWs. Ecnu cebiNoudHbId
CTaHfapT oTMeHeH 6e3 3aMeHbl, TO NONOXEHWE, B KOTOPOM JlaHa CChITKa Ha Hero, pekoMeHAYeTCA NPUMEHATL B YacTh,
He 3aTparvBatoLleil 3Ty CCbINKY.

3 TepMuHbI U onpeaeneHns

B HacToALem cTaHaapTe NPUMEHEHbI Creayiolme TEPMUHbI C COOTBETCTBYIOLLIMMM ONpeaeneHUAMMU:

3.1 Bckunauue: MNMpouecc napoobpasoBaHusi Npu CHUXXEHUU AABMNEHUA HUXE PABHOBECHOTO 3HAYEHUA.

3.2 ppeHax: Bbixoa napoB KPMOrEHHON XMUAKOCTU U3 COCYAa B OKPYXXAIOLLYIO cpeay.

3.3 ApeHaXHbIN BEHTUSb: 3anopHbiil BEHTUIb HA ApeHa)XxHOM TpyGonpoBoze.

3.4 makcuMmanbHO AONYCTUMbINA YPOBEHb XUAKOCTU: YPOBEHb XUAKOCTU B cOCyAe, Npu KOTOPOM
MCKMIOYEHO NepPenosIHeHMe Cocyaa NPU TEPMUYECKOM PaCLUMPEHUY XUOKOCTH.

3.5 sanpaBouHbI pe3epByap: PesepByap, U3 KOTOPOro NPOW3BOAWUTCA 3anpaBKa KPWUOrEHHOWM
G0pTOBOM TONNMBHOW CUCTEMBI.

U3paHue ocpuumnanbHoe
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4 XapakrepucTuka KpuoreHHom 60pTOBON TONJIMBHOW CUCTEMbI

41 KBTC Bx0oguT B COCTaB CuUIOBOW ycTaHOBKM ATC C rasoBbiM JBuUrateneM MW OOJDKHA
NPOEKTMPOBATLCA, U3rOTABNMBATLCA UM JKCMNyaTUPOBATLCA C YY4ETOM OCOBEHHOCTEN KOHKPETHOro Tuna
CWUMOBON YCTAHOBKW. B KkauyecTBe rasoMOTOpPHOrO TONMMBA WUCNOMb3YETCA CXWKEHHbIA MPUPOAHbLIA ras3
(nanee — CI1IN), Tennodunanyeckme CBOMCTBA KOTOPOro MOXHO OMPEeAensATb Kak Ans XMAKOro metaHa (CM.
npunoxeHune A).

42 KBTC xapaktepusyerca napaMmeTpamMu, 3Ha4eHUst KOTOPbIX AOIMKHbI ObiTb OBOCHOBAHbLI MpU
NPOEKTUPOBAHMU, NOATBEPKAEHbI UCTMbITAHUSMU U NPUBEAEHBI B TEXHUYECKON AOKYMEHTaunun Ha KBTC:

- FeOMeTpuYeckuii 06bem KpuoreHHoro 6aka, n;

- HanbonbLee konuyectso CIIT, 3anpaBnsiemoro B Bak, Kr;

- paboyee gaenenune, MMNa;

- MakcuManbHasi NPOU3BOAMTENbHOCTL MCNAPUTENS, M

- gonyctumoe aasneHue B Bake, MMa;

- BpeMs nogbema gasneHus B 6ake, MuH;

- Bpems 3anpaBKu XONoAHOro 6aka, MuH;

- Bpemsi 3anpaBsku Tennoro 6aka, MuH;

- BENUYMHA NoTepb OT UCMAPEHUS, KI/Y;

- macca KBTC (HeTTO), Kr;

- ATC unu cunosasi yCTaHOBKa/CUINOBbLIE YCTAHOBKMU, AJ151 KOTOPbIX MOXET ObITb MCMNONb30BaHa gaHHas KBTC.

3HayeHus napameTpoB YKasblBaKOT B TEXHUYECKNX YCITOBUAX HA KOHKPETHOE U3dEnue.

4.3 KBTC Bkmoyaet (cMm. npunoxenune b, pucyHok b.1):

- Bak KpMOreHHbIi TONNMBHbLIN (aanee — BKT);

- cuctemy perasucpukauum Cr;

- 3anOpHYI0 U pacnpeaenuTenbHy0 apMaTypy;

- cuctemy obecnevenns 6e30NacHOCTH;

- CUCTEMY U3MEpPEeHUIt NapaMeTpPOB XUAKOW 1 ra3oBoi dasbl;

- 3anpaBOYHOE YCTPONCTBO;

- UNLTPBLI;

- Tpybonposoabl (BKMNOYAs rasonpoBOAbl), annaparbl TEXHONMOTMYECKOM O00BA3KM, MAalLMHHOE
obopyaoBaHue, (Bknoyas Hacoc Anst nogaun CII B ABUraTenb, HACOC ANS LMPKYNSLUM TEMIOHOCUTENS U Ap.);

- KOMMNIEKT KPENeXHbIX 9f1IEMEHTOB;

- 3anacHoe 06opyaoBaHme, MUHCTPYMEHT, NPUHAANEXHOCTU — KomnnekT WM.

CoctraB KBTC MOXET yTOUHATLCA NPY KOHKPETHOM MCNOJTHEHUM.

4.4 KBTC pomkHa obecneunBarthb:

- NnoaaepKaHue ycToM4MBOro pacxofa rasa Ha BXOA€ B ra3oBblii ABUratens npu niobom konuyectse
Cnr s BKT;

- napameTpbl MOLHOCTU ABUTatens B COOTBETCTBUM C XapaKTEPUCTUKAMK, 3asBMEHHbIMU B
TexHnyeckux ycnosuax (TY) Ha agBurarernb;

- cTabunbHOCTb TEMNepaTypbl rasa Ha BXoAe B ABUraTerb;

- 3anycK ra3oBoro Asuratens B Avana3oHe pabounx Temnepartyp, ykazaHHbix B TY Ha ABurartenb;

- 6e3gpeHaxkHoe XpaHeHue;

- BO3MOXHOCTb NPOBEAEHUA BCEX TEXHONOMMYECKUX onepavmin.

4.5 MNpu akcnnyatauum KBTC npoBoaaT cneayioLme TeXHONorm4eckue onepaumu:

- XpaHeHue u perasudpukayus CII Ha 6opty ATC;

- nogrotoska KBETC k 3anpaeke CINI" 1 3anpaBka Tennoro u xonogHoro BKT;

- onopoxxHeHue n otorpeB KBTC;

- nposepka KBTC Ha repMeTUyYHOCTD;

- o6e3xupuBaHNE CUCTEMDI;

- BaKyyMUpPOBaHUE U3O0MALMOHHOIO NPOCTPAHCTBA.

5 XpaHeHue u perasudukauusi CXWKEHHOTO MNMPUPOQHOro rasa Ha 6opry
aBTOMOGUNBLHOrO TPaHCNOPTHOIO CpeacTBa

Mpu xpanenun u perasucpukayum CII Ha 6opty ATC Heobxoaumo obecneunTsb:
- YCTOI4MBYIO NOAaYy rasa B ABUratens B HEOOXOAUMOM KONMYECTBE U NPW 3aJaHHON TeMNepaTtype;
- 6e30nacHOCTb NP XpaHeHuu u perasudukauum CIMT.
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5.1 OCOOEHHOCTU XpaHEeHUsl CXMXKEHHOro NPUPOLHOro rasa Ha OOpTy aBTOMOOUNBLHOrO
TPAHCNOPTHOIO cpeAcTBa

5.1.1 XpaHeHue CII Ha Gopty ATC MOXET NPOBOAUTHLCA MPU OTKPLITOM WM 3aKPbITOM APEHaXXHOM
BEHTUME.

5.1.2 Motepu CIMI npu XpaHEHWU C OTKPbLITbLIM APEHAKHLIM BEHTUNEM OMPEAENATCH BEMUYUHON
BHELUHEero Tennonputoka (CM. npunoxeHue B), 3HayeHMe KOTOpPOro NpPMBOAMTCH B IKCMyaTaLMOHHOW
aokymeHtaumumn Ha KBTC.

5.1.3 Pacuyetr anutenbHoctu GesgpeHaxkHoro xpaHeHust CMI B KpUOreHHOM TOMnMBHOM Gake npu
pasnuyHoOl CTEeNeHu 3anonHEHNs NPUBEAEH B NPUNOXeHun .

5.2 Mepbl no ycTpaHeHUI0 3aCOPEHUA KOMMYHUKALIMIA U annapaToB TBepAbIMU OTIIOXKEHUAMMN

Haubonee BepoOATHBIMM MECTaMW ANA KPUCTannm3auuu SBNSIOTCA KPUOTEHHAasA apmartypa, Jepes
koTopyto npoxoaut CII, HeoborpeBaemMble y4acTku ncnapurens-rasmdukatopa. lNepeg Havanom otorpesa
cnepyet ybeauTbCs, UCMONb3ys razoaHanu3aTopbl UNM Apyrue annapaTtHble CpefcTBa, B OTCYTCTBUM
B3pbIBOONACHOW KOHLEHTpauun metaHa okono KBTC. OAna otorpesa MOXHO MCMNOSb30BaTb ropsaYyyo BoAy.
He paspeluaeTca ucnonb3oBaTb AN OTOrpPeBa YCTPOMNCTBA C OTKPbIThbIM NMNaMEHEM.

5.3 Tpe6oBaHuA 6e30NaCHOCTU NPU XPAHEHUU U perasudukaLmm CKMKEHHOro NPUPOAHOro rasa
Ha 6opTy aBTOTPAHCNOPTHOIO CpeaAcTBa

5.3.1 XpaHeHune ATC Ha OTKpPbITOM NMOWAAKe C LUEHTpanu3oBaHHbIM COpOCOM rasa Ha CBe4y
NpoBOAMTCS C OTKPbITbIM ApeHaxkeM. B aToMm cnyyae gpeHaxHolii razonposog KBTC pomkeH ObiTb
NPUCOEANHEH K YCTPOWCTBY COpoca Ha cBedy. Takke gonyckaeTca xpaHeHue ATC Ha OTKPbITOM nnowjagke ¢
OTKPbITLIM APEHaXXeM npu cbpoce rasa.

5.3.2 Ecnu B KOHCTpyKumMn KBTC OTCyTCTBYET cucTemMa NOoAAEPXaHUA HaUMEHbLLUEro AOMNycKaemoro
JaBrneHus, TO NPU XPaHEHUN C OTKPbITbIM APEHaXeM CrieayeT KOHTPONUPOBaTb U3MEHEHME aTMOCHEpHOro
JaBrneHus, 4Tobbl NpM HEOOXOAMMOCTU MyTEeM OTKMIOYEHUS APEHAKHOrO YCTPOWCTBA WCKIIOYUTL MOACOC
aTMocdpepHoro Bosagyxa B BKT.

5.3.3 TpoBepky repmMeTU4yHOCTU MpPefOoXPaHUTENLHOIO KranaHa npoBOAAT CUrHaANM3aTopoM WUIu
06MbINMMBAHUEM BbIXOAHOTO OTBEPCTUA APEHaKHOro Tpydonposoaa. Mpu npoTeukax npesoxpaHUTenbHOro
knanaHa akcnnyarauma ATC He gonyckaeTtcs.

6 3anpaBka KpPUOreHHOW OOPTOBOM TOMMMMBHOM CUCTEMbl CXKWKEHHbIM
NPUPOOHLIM rasom

6.1 OOLwWMe nonoxeHua

6.1.1 B npouecce 3anpaBku cnegyer yMeHbLUaTb AMNUTENbHOCTbL OnepauyuMum M CoKpallaTb notepu
XKUAKOCTH, a Takke obecneynBatb ycrnoBus 6€30nacHOCTU NPU BbINMOMHEHWUM ONEPaLIUK.

6.1.2 CkopocTb 3anpaBku 6aka onpeaensitor pacxogoM >XWAKOCTM, 3aBUCALUMM OT JaBfEHUS B
3anpaBoYHOM pe3epByape, U NOTePsiMU Ha TPEHUE B NOAAIOLMX U APEHAKHBIX KOMMYHUKALIMAX.

6.1.3 YnpowjeHHbIn pacyeT anutensHocTu 3anpasku KBTC M noTtepb XMAKOCTM npu 3anpaske
npuBeaeH B npunoxeHun [. CyllecTBEHHOE OTKIOHEHMe peanbHOW ANMUTENbHOCTU Npouecca 3anpaBku OT
pacyeTHOro 3HayeHus1 CBUAETENbCTBYET O MOSABMEHMM MapoBOW pasbl B 3anpaBOYHOW KOMMYHUKALMKM, O
3acopeHun 3anpaBovYHON KOMMYHMKaLUWU UK O NOBbLILLUEHHOM COMPOTUBIEHUN APEHAXHON KOMMYHUKaLUK.

6.2 Mopagok NnpoBeaeHUs 3anpaBKU KPUOTEHHOW GOPTOBONM TOMSIMBHOM CUCTEMbI CXKWXKEHHbIM
NPUPOAHbLIM rasom

6.2.1 Bo Bpemsa 3anpaBku gaBneHue B 3anpaBoYHOM pe3epByape Noaaep>KuBaioT Ha ypoBHe pabodero
3HaAYEHMS, HO HE BbILLE, YeM paboyee aaBneHne KBTC.

6.2.2 MNpekpalleHne npouecca 3anpaeku NPOBOAAT OAHUM U3 CNOCOOOB:

- Npu cpabaTtbiBaHUM OrpaHnunTens ypoBHa BKT;

- MO 3MEeKTPUYECKOMY CUrHasny OT ypoBHeMepa Daka Ha aBTOMaTM4eCKOe NpekpalleHue 3anpaBkuy;

- M0 3BYKOBOMY WUIM CBETOBOMY CMrHany OT YPOBHEMEpa Ha NpekpaLleHue sanpasku onepaTopom.

6.2.3 1o OKOHYaHMW 3anpaBKu criegyeT 3akpbiTb BEHTUMb MOAAYM >XUAKOCTM W3 3anpaBOYHOro
pesepByapa, CHU3UTb AaBneHue B 6Hake [0 aTtMocdepHOro, OTCOEAMHUTb 3anpaBO4YHOE YCTPONCTBO,
3aKpbITb 3aNpaBOYHYIO FOPIIOBUHY 3arnyLUKON.

6.3 TpeboBaHuA 6Ge30NacHOCTU NpU NPOBeAEHUN 3anpaBKU KPUOreHHOW OCOPTOBOW TOMJSIMBHOM
CUCTEMbI CXMKEHHbIM NPUPOAHBLIM rasomM

6.3.1 3anpasky KBTC CII Ha KpPWMOreHHOW 3anpaBOYHOM CTaHUMW NPOBOAAT B aBTOMAaTU4YECKOM
peXxuMe ynpaBneHusl B COOTBETCTBUM C TEXHOMOrMYECKUM pernamMeHToM CTaHuuKu, a 3anpaBKy BHe
KPUOTEHHON 3anpaBOYHOW CTaHLUUW — MO COOTBETCTBYIOLLEH TEXHONOIMM 3anpasku, KOTOpas AO0MkHa ObiTb
paspaboTaHa JKCnnyaTupyloLein crnyx0or, UCX0Aa M3 TEXHUYECKON AOKYMEHTauuMu Ha 3anpaBlUMK U Ha
KBTC.

PekomeHayloTCA cneaylowme 3Ha4eHus napaMeTpoB:
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- Hanbonbliee konuyectBo CIII, 3anpaBnsemoro B 6ak. BKT gomkeH Bknoyatb B ce0si MEXaHM3M
3aluTbl OT NepenonHeHus, npeaoTepaLlarowmii nepenue 6aka 6onee yem Ha 90 % OT BHYTPeHHero o6bema
U aBTOMAaTUYECKM OCTAHABNMBAIOLLMIA 3aNPaBKy NpU 3anoNHEHUH;

- HaUMEeHbLLIee AoNyCTUMOE AaBneHne B Dake — He meHee 0,3 MMa (3,0 KFC/CM )

- HaubornbLuee JonycTumoe pJaeneHne B Oake—He meHee 1,6 MMa (16 Kro/om? )i

- Bpemsa 6e3gpeHaHoro XpaHeHUsa — He MeHee 72 4;

- MOTepwW OT UcnapeHus (Ha >xMaKkom asorte) — He Gonee 0,18 kr/u.

6.3.2 Npu npoeeaexun 3anpasku KBTC CII auratens ATC He gomkeH paboTarts.

6.3.3 MNepep 3anpaBkoy AOMKHbI ObITb NPUHATLI MEPbI, UCKITIOYAIOLLIME CaMOMNPOU3BONbHOE ABmkeHne ATC.

6.3.4. MNpu 3anpaBke 13 nuTalOLWero pesepsyapa (BHE KPWOreHHOMW 3anpaBOYHOW CTaHUUK)
Heobxoaumo obecneynTs 3a3eMneHne NUTaroLLero pesepayapa.

6.3.5 llogcoeanHeHne wn OTCOEAMHEHME 3anpaBOYHOrO YCTPOWCTBA K 3anpaBOYHOW TOPrOBUHE
npoBOAAT Npu atMocdepHoM AasneHun B BKT.

6.3.6 B npouecce 3anpaBku AaBneHue B NUTaKOLWEM pe3epByape B COOTBETCTBUM C 6.2.1 He A0SIKHO
npeBbILLIATh 3HavYeHue pabdoyero aasnenus B KBTC.

6.3.7 OemwxeHne ATC no OKOHYaAHUIO 3anpaBku HEOOXOAWMO HA4YMHATbL TONBKO NOCMNE OTCOEAUHEHUS
3anpaBOYHOro yCTPOWCTBA U YCTAHOBKM 3arslyLLUKW Ha TOPrIOBUHY.

7 ONopoXHEeHWE U OTOrpeB KPUOTreHHOro TONIMBHOro 6aka

7.1 LUTtaTHOE ONOPOXHEHUE KPUOTEHHOrO TONJIMBHOTO 6aka

7.1.1 WratHoe onopoxHeHue BKT nposoaAT nepepn saesgoMm ATC B nomeweHne A0 NpoBeAeHUsN
pernameHTHbIX paboT u pemoHta KBTC. LLitaTHOe onopoxkHeHue C nocneaylowum otorpesoM BKT Taike
NPOBOAAT ANsl yAaneHWsl HaKOMMBLUMXCS B HEM MPUMECEN, BOCCTAHOBMEHUS BaKyyMa B U3OMSILUOHHOM
NPOCTPaHCTBE, PEMOHTA U TEXHUYECKOro ocBuaeTencTeoBaHua KBTC.

7.1.2 JonyckaeTcs BoipabaTbiBaTh octatok CIIM npu pabote asuratens ATC Ha XOnNocToMm xoay.

7.1.3 OnopoxxHeHWe 3akaH4yMBalT Npu nonHoMm yaanenun CMI u3 6aka. KOHTpONb Hag MNOMAHbIM
OMOPOXKHEHMEM NPOBOAAT Yepe3 TPyOONPOBOA HWKHETO CrMBA UMM NO ypoBHeMmepy (ecnu Tpybonpoeog
HWKHero cnuea otcyTcTeyeT). OnpegeneHue AnUTENbHOCTU MNpouecca u pacxoga rasa Ha ortorpes BKT
NPOM3BOAAT B COOTBETCTBUU C NpunoxeHnem E.

7.2 ABapuitHoe ONOpOXHEHUE KPUOreHHOro TONSIUBHOrO 6aka

7.2.1 AsapwiiHoe onopoxHeHue 6aka KBTC npoBOAAT MNpu HapyLLUEHUU repMeTUYHOCTU TEennoBoMn
usonsauum (HeynpaensieMoe noBbilleHUe AaBneHus B 6ake), Unu Npu pasrepmMeTU3aLMn CUCTEMbI (YTEUKU
CMr, Habniogaemble BU3yanbHO), NMPU 3aCOPEHMM KOMMYHMKaUUW, apmaTtypbl U ucnaputenein TeepabiMu
OTIIOXKEHUAMM.

7.2.2 Ona nposeaeHusi aBapuitHoro onopoxvenua KBTC Heobxoaumo octaHoBUTb ATC, Bbi3BaTb
pe3epBHYI0 UMCTEpPHY U nepenutb B Hee CII. Ecnu uucTepHy Bbi3BaTb HEBO3MOXHO, TO B OGnwxaiiuem
MECTe, YAANEHHOM OT XMWIbIX U NPOMBbILNEHHbIX 34aHWUIA, C NOABETPEHHOW UMM NEPNEHAUKYNAPHOW BETpY
ctopoHbl 0T KBTC cnutb CIIM Ha rpyHT ¢ nocneayiowum ucnapeHuneMm B atmocdepy. Mocne nomnHoro
UCNapeHnsa Xunakoctu HeobGxoauMmo 3akpbiTb 3anopHylo apmartypy KBTC u TpancnoptupoBatb ATC Ha
Gykcupe.

7.2.3 Tlpu aBapuiiHOM OMOPOXHEHMM HA T[PYHT cneayer 3a CuYeT perynmpoBaHMs CKOpPOCTU
onopo>KHeva nogaepxuBatb nnow@aab nartHa CIMI Ha rpyHTe He Bonee 1,5 M2 (pekoMeHayeTcs He
Gonee 1,0m ) CKOPOCTb OMOPOXHEHUS PETYTIMPYIOT BEHTUNEM CnuBa unu aaesnexnem B BKT.

8 Mepunognueckoe ycrpaHeHue 3arpsaisHEHUN KPUOreHHOW GOpPTOBON TONSIMBHOM
cucTembl B npoLecce aKcnnyarauum (o6e3xupuBaHue)

8.1 HanbonbLuas 4acTb BbICOKOKMMALLMX NPUMECEi HaKannMBaeTCs B CrieyloLmx y3nax:

- ucrnapurens;

- HWXKHAS 4aCTb KPMOTEHHOTO pe3epByapa (paiioH CnuBea);

- apmarypa.

8.2 Ypanenue HakonuBLUMXCA npuMmecei u3 y3noB cuctembl KBTC npoBogAT nytem nNpOAyBKM
CUCTEMbI FOPSYMM BO3YXOM UIIU MPOMbBIBKM €€ HEOPraHUYECKUMMN PACTBOPUTENSIMU.

8.3 MNepeyeHb 060pyaOBaHUA, NPUCNOCOONEHUI U MATEPUanoB, UCMONb3yeMbIX Npu npombiBke KETC
pacTBOpUTENSMU, & Takoke NOPSAAOK NpoBeAeHns paboT npuBeaeHsbl B NpuUnoxxeHumn XK.
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9 MpoBepka KpUoreHHOM 6O0PTOBON TONNMBHON CUCTEMbI HA FePMETUUYHOCTb

9.1 MeToAbl MCNbITAHMMA KPUOTEHHbIX OGOPTOBLIX TOMJSIMBHbIX CUCTEM AaBTOTPAHCMOPTHBIX
cpeacTB, 06 MeE NOSOXKEHUsA

9.1.1 TpueMOYHbIe UCMBLITAHUS NPOBOAAT Ha ronoBHoM o6pasue KBTC, paspaGoTaHHOn Aans
KOHKpeTHoro Tuna ATC.

9.1.2 Llenbio MCMbITAHUN ABMAETCA NPOBEepKka COOTBETCTBUA TEXHWYECKMX noKasaTenem wusgenus
TpeBGOoBaHMAM TEXHUYECKUX YCNOBUI N HACTOALLErO CTaHAApTa.

9.1.3 YcnbITaHKA BKNOYAKOT NPOBEPKY:

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

- OCHOBHbIX TexHuWyeckux xapakrepuctuk KBTC, npuBeAeHHbIX B TEXHMYECKOW AOKYMEHTauuu Ha
nsgenue cornacHo 4.2;

- ycnoswuii paboTtel KETC cOBMECTHO C ABMraTenem cornacHo 4.3; 4 .4;

- pernameHTa Ha OCHOBHbIE TEXHONOrM4Yeckne onepawumu cornacHo 4.5.

O6GbeM U MeTOAbl WCMbITAHMI apmaTtypbl U oTAenbHbiX ycrpoucte KBTC onpeagensier ux
N3roTOBUTENb.

9.1.4 N3genue fonyckawT K UCMbITAHUAM NPU MOSHOW KOMMIIEKTHOCTU 060pyaoBaHUsi, TEXHUYECKOM
JOKYMEHTauuu Ha n3genve u npyu oTCyTCTBUM 3aMEUYaHUIA NOCNEe BHELUHEro OCMOTpa U3aernusi.

9.1.5 Mposepky Ha repmeTuyHOCTb anemeHToB KETC npoBoAAT B COOTBETCTBUM C 9.3.

9.1.6 Mpu oBHapy>XeHUU TeYn KOHTPONbHOIrO rasa B MecCTe COEAMHEHMS YCTPOMCTBA A0MYyCKaloTCs
MOBTOPHBIN MOHTaXX ra30BbIX COEAUHEHUI M NPOBEAEHME NMOBTOPHOIO UCTILITAHUS.

9.1.7 MNepea Havanom 3anonHeHuss KBTC CXWDKEHHbIM MPUPOAHBIM rasoM MPOBOASAT «TEMNMylo»
ONPEeCcCcOBKY CUCTEMbl B COOTBETCTBUMM C 9.3 u nposepsaloT repmetndHoctb KBTC B uenom, Bknoyas
3anpaBoYHbIN y3en.

9.1.8 Ans nogrotoBkn KBTC k npuemy CII Heo6xoaumo 3ameHuTh rasoByio atmocdepy B BKT Ha
pabouyo cpegy (MPMPOAHLIM ras) METOAOM MONocKaHusi (TpexkpaTHbIM nepuoauvdeckum pasbaBneHnem
razoodpasHbIM a30TOM) UM BaKyyMUPOBAHUEM BHYTPEHHErO cocyaa u aApyrux anemeHToB KBTC.

9.1.9 TexHudeckoe obOcnyxmBaHme KBTC BO Bpemsi UCMLITAHUW NPOBOAAT B COOTBETCTBUMU C
TEXHUYECKOW OKYMEHTaLMEN HA u3aenue.

9.1.10 3agaHHble U hakTUYECKMe AAHHbIe, NOSYYEHHbIE MPU UCMNBITAHMSX, OTPAXaloT B NPOTOKONax
UCMbITaHUI, YTBEPXKAEHHbIX B YCTAHOBAIEHHOM MOpsaKe.

9.2 MpoBepka NPOYHOCTU KpensieHUAa 060pyaoBaHuaA

9.2.1 MNpoBepKky npoyHoCTH kpenneHusa obGopyaosaHua KBTC Ha cootBeTcTBue TpeGopaHusm 4.10
FOCT P 56218 npoBoasT:

- pacyeTHbIM METOAOM;

- METOAOM CTaTMYECKUX WCNLITAHUA, UMUTUPYIOWLMX COOTBETCTBYIOLLME BEMUUUHBLI NEPErpysku, C
NPUNOXEHNEM UX K LLeHTpy macc BKT;

- METOAOM AMHAMUYECKMX UCNbITaHni ATC (Ha yaap).

9.3 MpoBepka Ha rePMETUYHOCTb 35IEMEHTOB KPUOreHHOW 60PTOBON TONSIMBHON CUCTEMBI

[NpoBepKy Ha repmeTUHHOCTL anemeHToB KBTC aonyckaeTca NpoBOAMUTDL:

- nytem 3anonHenusi KETC rasom ¢ TeMnepaTtypoi OKpyXxaiowein cpeabl npu paboyeMm JaBneHuu ¢
nocneayoLwmM oOMbINTMBAHMEM PA3bEMHBIX COEANHEHUI UK NO NaJEHUIO AABMEHUa B CUCTEME («Tennasa»
ONpeccoBKa);

- nytem 3anonHeHnss KBTC xuakum asotoMm unu CII npu paboyem pgaBrneHuu, C BU3yanbHbIM
KOHTPONEM pasbeMHbIX COEAMHEHUI U CBAPHbLIX LUBOB («XOS10[iHas» ONpeccoBkKa);

- nyTeM KOHTpOnsA BO3AyWHOW cpeabl BOKpyr KBTC ¢ nomowkio  rasoaHanusatopa unm
curHanmsaTtopa (KOHTPOIb BO3AYLUHON CPeabl).

9.4 lMpoBepka kayecTBa TENNOU3OSIAALIUM U BPeMeHU 6e3peHaXHOro XpaHeHus

9.4.1 LUenblo wucnbiTaHUW ABMAETCA NOATBEPXAEHME BENUYUMHBLI WUCMAPEHUA W ANUTENbHOCTU
0e3apEHAKHOTO XPaHEHUS, NPUBEAEHHBIX B TEXHUYECKOW AOKYMEHTaLMM Ha usaenue.

9.4.2 Bce knanaHbl 1 BEHTUIW Nepej UCMbITaHUAMU 3aKPbLIBAKOT U NMPOBEPAIOT HA FTEPMETUYHOCTDb.

9.4.3 KauectBo TennousonsiumMm ONpeaensoT NoTepsAMU OT UCMapeHus >uakoro asora. Motepu ot
UCMAapEeHMs XWUAKOTO as3oTa [0MmkHbl OblTb He 6Gonee 0,18 kr/u.

9.4.4 InutensHoOCTbL Be3gpeHa)kHoro xpaHeHus CIIT onpeaenstoT No CKOPOCTU NOBbLILLEHUS AABNEHUA
B BKT npu 3aKkpbITbiX BEHTUNAX U KnanaHax. MoBbILIEHNE AaBNEHUA onpeaenstoT no maHometrpy KBTC.

9.4.5 Ecnn Bpemsa 6e3gpeHa)kHOro xpaHeHusa 6onee 72 4, To AONyCKaeTCA ONpeaensTb ANUTENbHOCTb
6e34pEHaXHOTO XpPaHEHUs1 pacyeTHbIM MYTEM, UCMOMNb3ys 9KCNEPUMEHTamNbHO OMNpefAerneHHble 3Ha4YeHus
Tennonputokos K BKT.
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9.5 CocTtae M NOPAAOK COIMAcoBaHUA 3KCNAyaTaMOHHOW AOKYMEHTALUUM HA KPUOTEHHYHo
60OpPTOBYIO TONNIUBHYIO CUCTEMY

9.5.1 OkcnnyaTtaumuoHHasa aokymeHTauus Ha KBTC skniovaer:

- UHCTPYKLUMIO MO 3KCnyaTauuu;

- nacnopT Ha 6aKk KPUOTrEeHHbIIi TOMUBHBI YCTAHOBRNEHHOW (DOPMbI;

- nacnopt-cpopmynap Ha KBTC cornacHo MOCT 2.601.

9.5.2 Paspewenne Ha Beoa B akcnnyatauuio KBETC Bbiaaetcsi NUUOM, Ha3HAYEHHbIM NPUKA3OM MO
opraHusauun, akcnnyatupyowen KBTC, ana ocywecTsneHus npou3BOACTBEHHOTO KOHTPOMA Haj
cobniogeHnem TpebosaHnii NPOMBbILLIIEHHON 6e30NacHOCTU MpU SKCnnyaTauum cocyaos, paboTtalowmx noa
DaBneHuem, Ha OCHOBAHWM [OKYMEHTaLuuM U3TOTOBUTENSA MOCNe TEXHUYECKOTO OCBUAETENbCTBOBAHMA U
NpOBEPKU OpraHusaummn 06CnyXMBaHuA.

9.5.3 Paspewwenue Ha Beog KBTC B akcnnyaTtauuio 3anucbiBaioT B nacnopre-copmynape Ha KBTC.

9.5.4 Ha kaxayto KBTC nocne Bbifaum paspeLleHns Ha ero 3KChiyaTaumio A0SkHbl ObiTb HAHECEHBI
KpacKoW Ha BUAHOM MeCTEe UMK Ha cneumanbHon Tabnuyke chopmatom He meHee 200 mm Ha 150 mm:

- PErMcTpauMOHHbIA HOMEP NPeanpPUSTUS,

- pabouee n npobHOEe AaBNEHUE;

- 4yuCcno, MEeCsL U rof NoCneayloLLmMX 0OCMOTPOB U UCNbITAHWIA.

9.6 KoHTponb BO3AaywWwHOM cpeabl

9.6.1 KonTponb Bo3ayLiHow cpeabl BOKpyr KETC ¢ noMoLwbio rasoaHanusaropa Wnu curHanusaropa
nNpoBOAAT Npu pabovmx Temnepatypax 6e3 cneunmanbHOro NOBLILLEHNA AABMEHUSA B CUCTEME.

9.6.2 KOHTpOnNb BO3AYLUHON CpeAbl NPOBOAAT, Kak Npasuno, npu exeaHesHoM ocmotpe KBTC:

- ANS NpoOBEpPKW y3na 3anpaBKu Ha repmMeTUYHOCTb Npu 3anpaske KBTC CIT;

- Npu NOAO03PEHNAX HA HapyLleHue repmeTudHocTu KBTC.

9.6.3 B kauecTBe CUrHanmM3aTopoB MOXHO WUCNONb3oBaTb NpPuBOPLI (Teueuckarenu) ¢ Aonyckaemoin
a6CoNIOTHON MOrPELUHOCTBLIO HE HUXKE * 5 % OT HWXKHEro KOHLEHTPAUWMOHHOro npeaena pacnpocTpaHeHus
nnamMeHu, To eCTb NOrPELLHOCTb HE A0MMKHA npesbiwaTth 0,25 %.

9.6.4 Mepeg npoBepkol Ha TepMETUYHOCTL cneayeT ybeauTbCs, 4TO OTCYTCTBYET poHoBas
KOHLIEHTpaLus MeTaHa B aTMOC)EPHOM BO3ayXe.
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MpunoxeHne A
(o6s3atenbHoOe)

Tennodgusnyeckne cBoiicTea metaHa

Ta6nuya A.l- Tennogusnyeckne CBOWCTBA XUAKOrO MeTaHa Npu HOPMasibHOM aTtMoCepPHOM

faBneHnm
PaBHOBecHasa Temnepartypa, Ts 111 K
TennoTa ncnapeHus, r 512,4 kOx/(kr-K)
lMnoTHOCTL XnpgkocTtu, p' 4245 Kr/MJ
[MN10THOCTL HacbllWeHHoro napa, p" 1.8 KriMJ
TennoemMKoCTb XWUAKOCTHU, CS 3,46 k[x/(kr-K)
TennoeMkocTb rasa, cp 2,2 kOx/(kr-K)

110 115 120 125 130 135 140 145 150 155 160

Temnepatypa, K

PucyHok A.1 - PaBHOBeCHble Temnepartypa 1 faBneHne XUaKoro MmetaHa
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M10THOCTb XNAKOCTH, Kr/ma

Temnepartypa, K

PucyHok A.2 - TINOTHOCTb XWAKOTO MeTaHa

MnoTHoCTbL napa, Kr/m3

PncyHok A.3 - T1/IOTHOCTbL HacCbILWEHHOro napa MetaHa
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MpunoxeHue b
(o6a3aTenbHoE)

TexHoMornyeckasi cxema KpMOreHHom 60pTOBOW TOM/IMBHO CUCTEMbI

1- BHyTpeHHUiIA cocyn BKT; 2 - HapyxHblii koxyx BKT; 3 - ncnaputenb camoHaaaysa;
4 - NpOAYKUMOHHBIV ncnapuTenb-rasudmkaTop; 5 - nepeknoyatesib XnAKOCTHOW 1M NapoBoit dasbl;

6 - MarucTpasibHblii BEHTUb; 7 -CKOPOCTHOI KianaH; 8 - perynatop gasnexusi B BKT; 9 -BeHTUMb
ncnaputens camoHagaysa; 10- BEHTUIb aBapuiiHOTO CAMBA XWUAKOCTU M3 6aka; 11 - BEeHTUNb APEeHaXHbI;
12 -knanaH npefoxpaHuTenbHbIA; 13, 14 -o6paTHble knanaHbl; 15- maHOMeETp;

16- ykasartesb ypoBHS; A - 3anpaBoyHasd nuHus; b - gpeHaxHas nuHua; B, - BXo4 Y BbIXOZ TEMNOHOCUTENSA
13 NPOAYKUMOHHOIO ncnaputens-rasndukaTopa;

] - MecTa BO3MOXHOI KpUCTaN/IM3aLuu BbICOKOKUNALWMX npumeceit B CIT.

PucyHok B.1 - YnpoweHHas nHeBmorngpasnnyeckas cxema KbTC
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MpunoxeHue B

(o6a3aTenbHoe)

PacueT CKOPOCTM UCNAPEHUS CMKEHHOTO MPUPOLHOIO ras3a Npu XpaHeHun
C OTKPbITbIM OpPEeHaXHbIM BEHTUNEM

Mpu xpaHeHuu CII B BKT ¢ OTKPbITEIM APEHAXHLIM BEHTUIEM U NPU NOCTOSAHHOM aTMOC(EPHOM

AaBJIEHUUN CKOPOCTb UCNapeHna XXUMAKOCTU G, KF/C, BbIMUCAKOT MO (bOpMyJ'Ie
G=%, (B.1)
r

roe Q - TennonpuToK K BHYTPEHHEMY cocyay, BT;

r— TennoTa ucnapenua CII, x/kr.

Ecnu aTmocepHoe faBrneHne MEHAETCH, TO CKOPOCTb UCNAPEHUS XMAKOCTU G, KI/C, BbIYUCASIOT NO

cdopmyne
M.c.T.
=22y (82)
” t?
¥ rep
rae Ms — macca XXuakocTu B COCyae, Kr;
Cs — TENNOEMKOCTb XXUAKOCTU, IDK/Kr;
Ts — paBHOBECHaa TemnepaTtypa, K;
p"— NMOTHOCTb NapoB XWAKOCTH, KF/M3;
BENUYMHA

P;— Temn nameHeHusa atMocd)epHOro gaeneHus, Na/c (npu nNoBbILLEHMN AABNEHUA 3Ta

NONOXWUTENbHASA, NPU CHKEHUN JaBNEeHUs! — OTpULaTeNbHas).
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Mpunoxenune I
(o6s3aTenbHOe)

PacueT noBblweHUA AaBrneHus B cocyae npu 6e3gpeHaXXHOM
XpaHeHUN CMKEHHOro NPUPOAHOro rasa U gonycTuMas cteneHb 3anonHeHus
KPUOreHHOro TOnnmMBHOro 6aka

Bpems noBbILIEHUA AaBnNeHnsa OT Ha4anbHOro A0 KOHEYHOTrO 3Ha4YeHUs (ANUTENbLHOCTb 6E3APEHAXKHOIO
XpaHeHus) £, 4, BbIYMCASIOT No hopmyne

12078 (\VMscs +chwXTs_T;0)1 (r1)
36000

rae Y — CTeneHb 3anorHeHnsi Cocyaa XUAKOCTbIO;

M;s— macca xmakocTu B cocyae, Kr;

Cs— TennoemKocCTb Xunakoctu, Ih/krK;

M,, — macca CTeHOK cocyaa, Kr;

Cy— TENNOEMKOCTb MaTepunana CTeHku cocyaa, [h/krK;
T< — KOHEYHasA paBHOBECHan TemnepaTypa xuakocty, K;

Tso— Ha4YanbHasa paBHOBECHAaA TeMnepartypa »Xuakoctu, K;

Q) - Tennosow NoTok k cocyay, Br.

NMpumep - Pacyem epemeHu, 3a komopoe OaesieHue 6 BKT, 3anonHeHHbim CIII,
noebicumcsi 00 npedenbHO20 3HavyeHusl, ecnu o6bem Gaka 300 n (0,3 M3), macca 6HympeHHe20
cocyOa 160 ke, mamepuan - cmanb 12X18H9T, cmeneHb 3anonHeHus 0,85, mennonpumok Kk 6axky 6
Bm, HayanbHoe OaeneHue e bake 0,1MIa, pab6oyee OaeneHue 1MIlla, mennoemMKkocmMb cmanu
12X18HIT pasHa 300 [w/(ke K).

H3 pucyHka A.1 onpedenseM memnepamypbi PaéHO8eCHOU XuGKocmu npu OaesneHuax

0,1
Mla u 1,0 MlNa. Umeem
Tso=111K,
Ts = 148K.

OnpedenaemM NIOMHOCMb XUGKOCMU NMPU HavalbHOM OaeneHuu (pucyHok A.2)
p" = 424 ke/m®
u maccy xudkocmu e cocylOe npu NOSIHOM 3arnosIHeHUU
M, =p"-V=424-03=127ke.

Bpems nosbiuieHUss memnepamypbi om Ts 0o Ts ebiqyucnaem no popmyne (I.1)

(0,85-127-3460 +160-300)- (148 - 111)
3600-6

Takum obpasom, epemMsa 6e30peHa)kHO20 xpaHeHUs1 NosiHo20 baka cocmaeum OkoJio 24 cym,
npu amom OaeneHue e bake noebicumcs 8o 10 6ap (1 Mila).

Onpedenum epems, 3a komopoe daeneHue € mom xe 6axe nodHumemcsa ¢ 0,3 Mlla do 1MI1a,
ecsiu mMacca 2a3a paeHa 42 ke (cmeneHb 3anonHeHus paeHa 0,3)

=08

=5784 =24 cym.

(423460 +160-300)-(148 — 126)
3600-6

t=0.8

=1974=8,2 cym.

11
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BudHO, Ymo yMeHbUIeHUe Macchl XUOKocmu 6 cocyde u noebiuieHuUe HavyanbHO20 OaesieHuUs
(u, coomeemcmeeHHO, HaYasibHOU MemMnepamypbl) NPUEOGAM K COKpauwjeHur JdnumenbHocMuU
6e30peHa)kHO20 XpaHeHuUs.

MakcumanesHo gonyctumyio npu 3anpaske CII creneHb 3anonHeHuss BKT W BbMUCAAKT MO
dopmyne
P
Woae =5 > r.2)
Po

rae p,, = NAOTHOCTb XUAKOCTM NPU MAKCUMATbHOM 3HAaYEHUN JaBMEHUs, Kkr/m>;

Py, = NMOTHOCTb XUAKOCTW NPU AaBNEHUN 3aNpPaBKHM, Kr/M>;

Mpumep - Pacuem makcumanbHoOlU cmeneHu 3anonHeHuss BKT npu 3anpaeke CIII e
cnyqae, ecnu 0aeneHue 3anpaeku pasHo 0,1 Mla, a paboyee daeneHue cocyda pasHo 1,0 Mia.

N3 pucynka A.1 onpedensem 3HavyeHuUe memnepamyp, PaeHOBeCHbIX 0aeslieHUlo 3anpaeKu
(0,1 MMa) u paboyemy Gaenenuro (1,0 Mia). Mmeem T,=111 K u T,=148 K. U3 pucyHka A.2 onpedensem
nrnomnxocmu xudkocmu npu 111 K u 148 K, coomeemcmeeHHo p’o= 420 ke’ u p'r, = 360 k2. 3HayeHue
makcumanbHO donycmumoli cmeneHu 3anonHernuss BKT npu 3anpaske ebivucnaem no ¢gpopmyne (T.2)

360
=—=10,85.
W e 420

12
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Mpunoxenwue 1
(obsa3aTenbHoe)

PacueT npouecca 3anpaBKku KpUOreHHom 60pTOBON TOMNSIMBHOW CUCTEMbI

3apauu pacvera:

- onpeaenuTb Bpems sanonHeHuss BKT Ao 3ajaHHOro KONMYecTBa >XAKOCTU;

- ONpeaenuTb NOTEPU XUAKOCTU NPU 3anpaske.

3anpaBka npoBOAMTCH NpWU CrNeayllmx YCNoBUSIX: AAaBIIEHWE B 3anpaBOYHOM pe3epsyape
noaaepxueatot noctosHHelM, CMIM noctynaeT B BKT B 0gHOa3HOM COCTOSHMKM (KMAKOCTb Heaorpeta Ao
pPaBHOBECHOrO COCTOSIHUS), ANWTENbLHOCTb 3anpaBku, MO BO3MOXHOCTU, MWHMMAarbHa («ObiCTpasy
3anpaska).

3anpaeka cocyaa KpUMOTEHHOM XMAKOCTbIO BKIMIOYAET [Ba MpoLEecca: OXNaXkaeHue CTEHOK cocyaa W
3anosfiHeHMe ero XuakocTbio. [Mpu  «ObICTPONy 3anpaBke «TEMMOro»  cocyaa 3arnofHeHWe MOoXeT
3aKOHYUTLCA paHbLLE, YeM CTEHKW MOSMHOCTbIO 0XNaaaTcs. MosTomy nocne OKOHYaHWA 3anpasky AaBreHue
B cocyae pacTteT, YTto ans BKT gonycTtumo.

Pacuyet npouecca 3anpaBku NPOBOAMTCSH, Kak MPaBuio, ¢ MOMOLUbIO cneuuarnbHbIX NpPOrpaMMHbIX
cpeacTB, HO Ans NpUONMXKEHHOW OLEHKM OCHOBHbLIX napameTpoB 3anpaeBku KBTC MOXHO MCMOMb30BaTh
YNPOLLEHHbIE anropUTMbl.

Mpu pacyetax 3HayeHue koapduumeHTa TpeHuss A npuHUMarT paBHbiM 0,02-0,03, 3Ha4eHus
KoadhduLMEHTa MCMNOMNL3OBAHUA pecypca Xonofa XuAkoctu k pasHeim 0,8-1,0, npuyem, yem 6Gonblue
ANUTENBLHOCTb Npouecca 3anpaskn, Tem 60nbLue 3Ha4YeHne KoadpduuymenTa k.

CpefHIo0 TemMnepaTypy CTEHKM BHYTPEHHETO cocyaa B, K, BeiMmMcnsior no popmyne

0 :u, an

m 2

rae Bp— HavanbHas TemnepaTtypa CTEHKM BHYTpPEHHero cocyaa, K;
T, — paBHOBecHasi Temnepatypa npu aasnexuu P, K.
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MpunoxeHue E
(o6a3aTenbHOE)

OnpeaeneHve ANMTENBHOCTU NpoLecca U pacxoja rasa Ha oTorpes
BHYTPEHHEro CoCcyja KpUOreHHoro 6aka

[OnvtenbHocTb oTorpeBa BHYTpeHHero cocyfa BKT npu NOCTOSAHHOM 3Ha4YeHMn pacxofa rperoLero
rasa BblYMCAAOT No opmyse

TMowew in(re 0@),
GepfL-exp(-")) Y-e0 =
Gecet
roe tG- Bpems oTorpesa, C;
Mw- Macca CTEHKM BHYTPEHHEro cocyga, Kr;
C,- TENNOEMKOCTb marepuana CTeHku cocyaa, [x/kr-K;
TO- TemnepaTtypa rasa, nocrtynarwLiero Ha otorpes, K;
0o, Ooo - HavasbHas U KOHeYyHas Temneparypbl CTEHKU Mpu otorpese, K;
G - pacxop, rasa, Kr/c;
cp- u3obapHas Tens0eMKocTb rasa, Mx/kr-K;
a - KoaPMUMEHT TEN0OTAAUN OT CTEHKN K rasy, BT/M2 K, 3HaueHns koToporo npu
€CTECTBEHHOWN KOHBEKUMN npencTasneHbl Ha pucyHke E.1;

Fw- MOBepxHOCTb BHYTPEHHEro cocyaa, M2.

PucyHok E.1 - 3HaueHus koadphuumeHTa TensooTgaum npu ecTeCTBEHHONA
KOHBEKUUN ANns MeTaHa

O6Lii pacxof rperoLLero rasa Ha oTorpes cocyaa MG, kr, BbIUMCASAIOT Mo hopmysie

MG=Gta- (E.2)
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Mpumep — Pacyem OnumenbHOCMU omozpeea u pacxoda npupodHO20 2a3a Ha OMO2pPee
BKT o6nemom 290 i1, ecnu macca éHympeHHe20 cocyda 95 Ke, nosepxHOCMb 6HymMpeHHe20 cocyda
2,9 Mz, mamepuan cocy@a cmanb 12X18H9T ¢ mennoemkocmeio 300 [x/kz-K), HavanbHas
memnepamypa cocyOa 120 K, memnepamypa 2a3a 0na omozpeea 320 K, pacxod 2asa Ha omozpes
0,003 k2/c, OasneHue 2a3a 6 cocyde 8 npouecce omoezpesa noddepxueaemcs Ha ypoeHe 0,1Mla.

U3 pucyHka E.1 onpedensem 3HavyeHue Koaguyuenma mennoomodayu a=13,6 Bm/m* K.

Mo popmyne (E.1) ebiyucnaem

-95-300 320280

= n

¢ AL e

0.003-2200-(1—exp| - 13629 ) \320-120
0.003-2200

j =6800 c.

Konuvyecmeo 2a3a Ha omoezpee ebiyucnsem no popmyne (E.2)

MG =0.003-6800 = 20,4 ke.

Takum 06pa3oM, KPUO2€HHbIl MOMMUEHbIl 6aK MOXHO omozpems MPUMEPHO 3a 2 4.
Konuyecmeo memaHa Ha omoepee cocmaeum 20,4 k2 unu okono 5 6annoHoe obbemom 40 5
KaxxObili ¢ OaeneHuem 15 Mia.
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MpunoxeHue X
(obasaTenbHoe)

MepeyeHb 060pyaOBaHNA, NPUCNOCOONEHNIA U MaTepuasnos,
MPUMEHAEMbIX NPU NPOMbIBKE KPUOTreHHON GOPTOBON TOMNIMBHON CUCTEMbI
pacTBOpUTENnsMU, U NOPAAOK NpoBeaeHus padbor

»K.1 Ons npoBeaeHus npombiBk KBETC HeobGxoanmbi:

- NPOMBILUNEHHDbIA TENMOBEHTUNATOP MOLUHOCTLIO OT 1,5 Ao 2 kBt ana nopaum Bosayxa C
Temnepatypon 4o 300 °C B 06e3xvpuBaemylo CUCTEMY;

- NePeXOAHUK AN COEAUHEHUS TEMMOBEHTUNATOPA C 06e3>XMPUBAEMOI CUCTEMOIR;

- €MKOCTM Ansi CIIMBA IPA3HOIO pacTBOPUTENS;

- YUCTbIN pacTBOpPUTENb Ha OCHOBE TOPAMXNIOP3TAHA C MACcCOBOW Aonew TopauxnopaTaHa He
MeHee 99,5 % u maccoBou aonein oBesxupusaiowen npucagku B npeaenax ot 0,15 % po 0,25 % ¢
XapakTepucTukamu B COOTBETCTBUU C Tabnuuen XK.1, unu metuneH xnopuctoiin no FOCT 9968, unu Hedpac
C 50/170 no FOCT 8505;

- BOPOHKM s 3aN1BKW pacTBOPUTENS;

- BaHHA Ansi NPOMbIBKM apMaTypbl;

- EPLUMKH.

Tab6nwuuya X.1- CsoiicTBa pacTBopuTenen

CsoiicTBa pacTBopuTenei HaumeHoBaHWe pactBoputenein
PacTBopuTens Ha ocHoBe MeTuneH xnopucTblii
dTopanxnopaTaHa
Xumuyeckas popmyna CH5;CFCl, CH,Cl,
MnoTtHoCTb »uakoctu npu 20 °C,
kr/am° 1,25 1,336
TemnepaTtypa KuneHusi npu
aasnenuu 0,1MMa, °C 31,8 40,0
loptovectb TpyaHoroproyas XXUaKoCTb TpyaHoOropoyas »maKkocTb
TemnepaTtypa BOCNnNaMeHeHus Ha OTCYTCTBYET OTCYTCTBYET
BO3ayXxe

KOHUEeHTpaLUuOoHHbIe Npeaensi
pacnpocTpaHeHus NnaMeHu B
Bo3ayxe, % 5,6-13,4 16,2-19,1

MpeaenbHO-goNycTMMAasa  KOHLEH-
Tpauuss B BO3ayxe paboyen 30HbI
(NAK), M 1000 50

Knacc onacHoctu 4 4

X.2 Nopanok npoBeaeHusn 06e3XKUPUBAHUSA

XK.2.1 MNpombiBky KBTC OT 3arpsi3HeHuii Heo6xoaumMO NPOBOAWUTL MOCHE OTOrPEBA CUCTEMbI A0
NONOXMUTENbHBIX TEMMNEPAaTyp rops4MM BO3AYXOM MIM a30TOM. Y3rbl CUCTEMbI, KOTOPbIE NPEANONOXUTENBHO
Mornu 3abutbCA 3arpsA3HeHUsiIMK (McnapuTenb, apmartypa), AOSKHbI GbiTb OTCOEAWHEHbI OT CUCTEMbI U
NPOMbLIBATLCA NO  OTAENbHOCTU. [MpOMBIBKY BHYTPEHHEro cocyaa cnejayeT OCylecTBnsATb B cOope.
TeMnepartypa OoKkpy>aioLLen Cpeabl NPy NPOMbIBKE PACTBOPUTENAMM AOMKHA HAX0AUTLCA B npeaenax ot 12
°C po 20 °C.

XK.2.2 NpombiBka ucnapurtenen

[na npombiBkM ucnaputenein Heobxoaumo:
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- 3aKpenuTb UcnapuTenb B BEPTUKANbHOM MONIOXEHUM Tak, YToObl TOpUEBble LUTyuepa Tpybonposoaa
HaxoAMIMCb CBEpXY;

- 4yepe3 BOPOHKY 3afiMTb B TpyboOMpoBOA4 uMcnaputenss pacTBOpUTENb, 3anonHuB €ro Ha 3/4
00beMa; 0TBEpCTUA B LWITYLIEPaX 3aKpbiTb (PTOPONNACTOBLIMU UIMU A€PEBAHHLIMKA NPOOKaMu;

- NoKauMBas ucnaputenb M3 CTOPOHbl B CTOPOHY, HeobxoauMO A0BUTbCA, UTOOLI BCA BHYTPEHHAS
NOBEpPXHOCTb TPyOGOnNpoBOoAa OMbIBanachb pPacTBOPUTENEM; MPOMbIBKY NPOBOAUTL B TedeHue 15-20 MuH,
3aTeM pacTBOpUTENb U3 UCNAPUTENS CINIUTb B FEPMETUYHO 3aKPbIBAIOLLYIOCS €MKOCTb;

- ecnum npu cnuBe BU3yamnbHO OOHAPYXWTCA, YTO B PAaCTBOPUTENE MHOTO 3arpsa3HEHUi (KMPOBLIX
3arpAsHEeHnin), To NPOMbIBKY ClneayeT NOBTOPUTH;

- €CfMM NpoMmbIBKA MPOBOAMUNACL PAacTBOPUTENSIMU HA OCHOBE (DTOPAMXIOPITAHA UMM METUIIEHOM
xnopucteiM no NOCT 9968, To Ana yaaneHusa OCTaTkOB pacTBOpUTENs NPOAYBKY WUCNApUTENsT MOXHO
npou3BoAUTL ropsaYMm Bo3gyxom (temneparypa ot 40 °C go 50 °C). [Npu npombiBke Hedpacom yaaneHue
€ro oCTaTkoB cneayert NnpoBOAUTbL ropsyMM a3otom. Bpems npoaysku oT 7 Ao 10 MuH.

XK.2.3 MpomMbiBKa apMmaTypbl

[ns npoMbIBKM apMaTypbl HEOOX0AUMO:

- YCTAHOBUTb apMaTypy B BaHHy, BbICOTA OOPTOB KOTOPON obecneunBana Obl 3anNUBKY pacTBOpUTENs
OO0 YPOBHSA, MOMHOCTLIO 3aKPbIBAIOLLEro NPOTOYHYIO YaCcTb apMmatypbl (Marepuan BaHHbl — MeTannMyeckue
cnnasbl, NONUSTUNEH);

- 3anuTb B BaHHY pacTBOPUTESb 0 YPOBHS, 3aKPbIBAIOLLEro MPOTOYHYIO YaCTb apMaTyphl;

- MPOBECTU MPOMbIBKY apMaTypbl METOAOM MOrpyeHus B TedeHue ot 15 go 20 MuH, nepuoguyecku
OTKPbIBas M 3aKpbiBas apMaTtypy, a Takke NpoTUPas NPOTOYHYIO YACTb €PLLMKOM;

- MO OKOHYaHWM MPOMbLIBKM U3BfIEYb apMaTypy M3 pacTBOpPUTENS WU NPOAYTb €€ ropsuMM BO3OQYyXOM
(temnepatypa ot 50 °C go 100 °C). Ecnm npombiBKa npoBoaunacb Hedpacom, TO NPOAyBKY cneayer
nNpou3BoAUTL a30TOM.

X.2.4 MpombiBKa BHYTpeHHero cocyaa BKT

BHyTpeHHui cocyn BKT nmeeTt cnue B HWKHEN TOYKE AHULLA.

Ons npombiBku BKT HeoGxoaumo:

- 3anuTb B COCya Yepes wryuep 3anpaskn ot 8 0o10 n pacTBoputens,

- BblgepXaTb pacTBOpuTENb B cocyae B TeueHue 30 MUH; CruTb pacTBOPUTENb B F€pPMETUYHO
3aKpbIBAKOLLYIOCH €MKOCTb;

- ecnu B CriMBaemMoM pacTBOpUTene BU3yanbHO OGHaPYXEHO 3HAYUTENbHOE KONMYECTBO 3arpsA3HEeHun,
TO NPOMbIBKY CrielyeT NOBTOPUTL;

- Mnocne cnuBa pacTBOPUTENSA NPOAYThL COCYA ropAYvuM BO3AyxOoM (Temnepartypa ot 40 °C o 50 °C)
unun a3otTom B TedeHue 30 MUH.

BHyTpeHHun cocya BKT nmeeTt natpybok cnuea, pacnofoXeHHbIN HE B HWKHEN TOYKE AHULIA.

Ons npombieku BKT HeobxoauMo:

- 3anuTb BO BHYTpeHHun cocyn BKT vepes wryuep sanpasku pactsoputens B KONUYECTBe B 34
pasa 6onbLuiemM, Yem 06beM HE CrIMBAeMOro OCTaTka;

- BblAepXaTb pacTBOpuUTESb B cocyae B TedyeHne 30 MUH; CruTb FPA3HBIN PaCTBOPUTESNb B rePMETUYHO
3aKPbIBAIOLLYIOCA €MKOCTb;

- 3anuTb B COCYJ HOBYIO MOPLIMIO YMCTOrO pacTBoputensi (no o6bemy paBHYIO NepBOHA4arbHOM
nopuuun), pasbasnuB OCTaTOK rPSA3HOrO pPacTBOPUTENA B COCyAE; CMUTb MOSTy4EHHYID CMECb B FepMETUYHO
3aKpbIBAEMYHO EMKOCTb;

- npoAyTb COCyA ropsiuMM BO3AYXOM MMM as3oTOM A0 MOSMIHOrO WUCNapeHwWs ocTatka pacTBopuTens
(OTCYTCTBUME 3anaxa pacTBOPUTENS B BLIXOASLLEM rase);

- €CnM Ans NpOMbIBKA B KayecTBe pacTBOPUTENS MCNONb30oBanu Hedpac, TO NpoayBKy cneayer
NPOBOAUTL TOSLKO a30TOM.
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