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PYKOBOACTBO NO BE3OMNACHOCTHU

"MeToauKa aHanm3a pucka aBapuim Ha onacHbIX NPOU3BOACTBEHHbIX 06 beKkTax HehTerazogoobiun™
YTBEP>XXOEHO npukaszom PegepanbHON cnykObl MO 3KONIOrMYECKOMY, TEXHOOrMYECKOMY M aTOMHOMY Haasopy ot 17 aesrycta 2015 r. N 317

PykoBoacTtBo no GesonacHocT "MeToamka aHanmsa pucka aBapuii Ha OMnacHbIX MPOU3BOACTBEHHbIX 0ObekTax HedTerasogobbiun” pas3paboTaHo B LENsX COOAENCTBUS
cobnogeHnto TpeboBaHn PegepanbHbiX HOPM U NpaBuil B 061acTu NpombllnieHHon 6e3onacHocty "MpaBunia 6e3o0nacHOCTN B HEWTAHOW M ra30BOM NPOMBbILLIIEHHOCTK" .

B paspabotke PykoBoacTtBa npuHumanu ydactne C.I.PagmoHoBa, C.AKynuHa, A.A.XaputoHoB (PoctexHaasop), tO.B.AnewwnH (MAO "Ilykonn"), A.C.MeyepkuH,
M.B.JlncaHos, [.B.Oertapes (3AO "Hay4yHO-TeXHMYECKU LEHTP uccnegoBaHui npobnem npombineHHon 6esonacHoctn"), A.H.CopoknH (AHO "AreHTCTBO mMccnenoBaHui
npombIwneHHbIx puckos”), C.M.Cymckon (HaumoHanbHbIn nccnegoBaTenscknin agepHein yHusepcuteT "MUON"), A.A.Wsbipses (MY um. M.B. JllomoHocoBa).

PykOBOACTBO cOOepXWUT MeToaMYeckne pekoMeHZauuyM Nno MpPOBEAEHUI0 aHanu3a pucka aBapuii Ha OMacHbIX MNPOM3BOACTBEHHbIX ObObekTax HedTerasonobbiuu,
pe3ynbTaTbl KOTOPOrO PEKOMEHAYETCs WCMOMb30BaTb NPV MOAFOTOBKE MPed MPOEKTHOW M MPOEKTHOW [OOKYMeHTauuu, OeKnapvpoBaHMM NPOMbILSIEHHOW 6Ge3onacHocTwy,
pa3paboTke 060CHOBaHMSA Ge30MacHOCTU, 3KCNepTU3e NPOMbILLNEHHON Ge30nacHoCTH, pa3paboTke NNaHoOB MepPONpPUATUIA MO NoKanu3auum U NUKBMAAL MU NOCNeacTBMIN aBapui
Ha 3Tux o6bekTax, 060CHOBAHMM OTAENbHbLIX TEXHUYECKUX PeLleHMI No oGecneyeHno NPoMbILLNeHHOM 6e30MacHOCTU, CTPaxoBaHWUM rpaXaaHCKo OTBETCTBEHHOCTM Bnadenbua
onacHoro o6bekTa Ha criyyalr aBapun, oLeHKe HeraTMBHOrO BO3[AENCTBMS Ha OKPYKatoLLylo cpedy v Npu Apyrux npoueaypax, CBA3aHHbIX C aHanM3oM puUcka aBapuil Ha Takux
obbekTax.

I. O6wue nonoxeHus
1. PykoBoactBo no 6e3onacHoctv "MeToguka aHanu3a pucka aBapuii Ha OMnacHbIX NMPOU3BOACTBEHHbIX 0ObekTax HedTerasonobblun” (ganee - PykoBoACTBO MO
6e3onacHocTu) paspaboTaHo B LENSX cOAencTBma cobnogeHnto TpebosaHnin PegepanbHbix HOPM M NpaBui B 0611acTy NpoMblLuneHHon 6e3onacHocTtu "lMpaBuna 6esonacHocTum
B HE(OTAHOWN ¥ ra3oBOV NPOMbILLIEHHOCTU" , YyTBEPXAEHHbIX Nprkazom PoctexHaagsopa oT 12 mapta 2013 r. N 101 (3apeructpupoBaH MuHucTepcTBom tocTuumm Poccuiickon
depepaumm 19 anpena 2013 r., pernctpaumoHHbin N 28222; bronneteHb HOpMaTUBHbBIX akTOB heaepanbHbIX OpraHoB UCMNONHUTENbHOM BRnacTu, 2013, N 24).

2. Hactosiwiee PykoBoacTBO nMo 6€30MacHOCTU COAEPXUT MEeTOAMYECKME PeEKOMEeHAauMM MO MPOBEAEHUI0 aHanusa pucka aBapuii Ha OMacHbIX MPOU3BOLCTBEHHbIX
obbekTax HedpTerazonobbium (aanee - OrNO HIA) u He siBNSeTCA HOPMATUBHBIM MPABOBLIM aKTOM.

3. PekomeHngaumm Hactosiwero PykoBoactBa no 6e30macHOCTM MCMONb3YTCA MpU NpOBEAEeHUM aHanusa pucka aBapui Ha OIMNO HITO Ha cragusix OcBoeHust
HepTerasoBbIX MECTOPOXAEHUN, @ TaKKe Ha CTagusax NPOEKTMPOBAHMWSA, SKCNMyaTauum, KoHcepBauumn u nukeugauum cnegyowmx OMNO HIT: yyacTkoB BegeHusa 6yposbix pabor,
OHOO0B CKBaXMH, Y4aCTKOB NpeaBapuUTENbHOM NOAroTOBKN HE(TH, MNOLWAA0K HACOCHbBIX CTaHLMI, MYHKTOB MOArOTOBKM U cbopa HedhTn, NapkoB pe3epByapHbIX (MPOMbICIOBbIX,
TOBapHbIX), MSIOLWAA0K MPOMbBICIIOBbIX KOMMPECCOPHbIX CTaHLWUA, Y4aCTKOB KOMMJSIEKCHOW MOArOTOBKM rasa, CUCTEM MPOMbLICMOBbLIX (MEXMNPOMBICIIOBbLIX) TpyOONpoBOLOB
MECTOPOXAEHUN (y4acTKOB, MOLAAOK), YCTAHOBOK MOArOTOBKM HedhTU M rasa, YCTaHOBOK NpeaBapuTEribHOM MOArOTOBKA HEMTU, OOXKUMHbBIX HACOCHbIX CTaHLMW, KyCTOBbIX
HACOCHbIX CTaHLUIN, MPUEMO-COATOUYHbBIX MYHKTOB, KOMIMEKCHbIX COATOYHbIX MYHKTOB.

4. Tony4yeHHble C MoMoLbl HacToswero PykoBoactBa no Ge3onacHOCTM pesynbTaTbl aHanu3a pucka aBapui Ha OlMO HI pekomeHayeTcs vcnonb3oBaTb Npwu
MOArOTOBKE NPEANPOEKTHOW W MNPOEKTHOW [OKYMEHTauuW, AeKnapuMpoBaHUM NpoMmbilneHHon 6e3onacHocTn, paspaboTke obocHoBaHUSA ©e30macHOCTW, 3JKChepTmae
NpOoMbILLIIeHHOW Ge3onacHOCTK, pa3paboTke NNaHOB MepPONpUATAA NO Nokanusauun 1 NMKBuaauun nocneactesui asapuin Ha OMNO HITL, o6ocHoBaHUKM OTAENbHBIX TEXHUYECKUX
peleHnMn no obecneyeHno NPOMbILLSIEHHON 6e30MacHOCTN, CTpaxOBaHWMM TPaXAaHCKOW OTBETCTBEHHOCTW Briagesfibla onacHoOro obbekTa Ha cnyvaln aBapun, OLEHKe
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HeraTMBHOro BO3ENCTBUSA Ha OKPYXKaIoLLLYIO cpefly 1 npu ApYyrux npouenypax, CBA3aHHbIX C aHanu3om pucka asapun Ha OINMO HITA.
5. HacToswee PykoBoacTeo no 6€3onacHOCTU He yCcTaHaBnMBaeT HEOOX0AUMOCTb, NEPUOAMYHOCTbL NPOBEAEHUS aHanu3a pucka asapun Ha OMNO HITA.
Il. PekomeHpauummn no aHanu3y pMcka aBapuim Ha onacHbIX NPOU3BOACTBEHHbIX 06 beKkTax HedpTerazogoobIum
6. Obwasn npoueaypa aHanmsa pucka aBapui Ha OlMNO HI'[ BkntovaerT:
nnaHMpoBaHue 1 opraHusauuto padot Ha OMNO HIA;
MOEHTUMKALMIO ONACHOCTEN;
OLEeHKy pucka asapun Ha OINMO HIL;
onpegeneHne ctenexun onacHoct OMNO HI u (unu) nx y4acTkos;
pa3paboTKy pekomMeHgauun no ymeHbLUEHNO pUCcKoB aBapui Ha OMNO HITA.
7. Bbibop MeTo4oB U 0hopMIIEHNE pe3ynbTaToB OLEHKM pucka aBapuit Ha OINMO HI npoBoguTcs B COOTBETCTBMM C PykoBoacTBoM no GesonacHocTtu "MeTtoanyeckune

OCHOBbI M0 NPOBEAEHNI0 aHann3a onacHOCTEN M OLIEHKN PUCKA aBapuii HA ONacHbIX NPOM3BOACTBEHHbLIX 00bekTax" , yTBEPXKAEHHbIM Npukazom PoctexHaasopa ot 13 maga 2015
r. N 188, c yueTom HacToswero PykoBoacTtea no 6e3onacHoCTu.

8. Pacyet noxapHoro pucka Ha obwbektax OO HIO w cpaBHeHue ero C 3akoHOAATENbHO YCTAHOBMEHHbIMWM AOMYCTUMBLIMU 3HaYEHUAMWU MOXapHOro pucka
OCYLLIECTBMSATCS B COOTBETCTBUU ¢ PeaepanbHbiM 3akoHOM OT 22 nongd 2008 r. N 123-P3 "TexHu4eckmin pernamMmeHT o0 TpeboBaHnax noxapHon 6e3onacHocTn” .

9. VicxogHble gaHHble, caenaHHble JONYLEeHUS 1 NpeanonoxeHns, pedynbtaTbl oueHku pucka aBapun Ha OlNO HIT o6ocHOBLIBAKOTCS M AOKYMEHTanbHO (OMKCUPYIOTCS B
obbeme, 4OCTAaTOMHOM AN TOro, YTobObl BbIMOMHEHHbIE pacyeTbl U BbIBOAbI MOMMM ObiTb MOBTOPEHbI U MPOBEPEHbl B XOAE HEe3aBUCUMOrO ayauTta (Hanmpumep, CTpaxoBoW
KOMMNaHuen B pamkax BbinonHeHns PenepansHoro 3akoHa ot 27 mtons 2010 r. N 225-93 "O6 06s3aTeNnbHOM CTpaxoBaHUM IpaXa4aHCKON OTBETCTBEHHOCTU BMadenblia onacHoro
0o0bekTa 3a NpuYMHEeHVEe Bpeaa B pe3ynbTaTe aBapuu Ha ONacHOM O6bekTe" ) nnm aKCnepTu3bl NPOMBILLNEHHOM 6€30MacHOCTH.

10. PekomeHgauuun Kk odOpMIEHUIO pe3ynbTaToB OuUeHKkM pucka aBapun Ha OO HIO npuBegeHbl B PykosoactBe no 6esonacHocty "MeTtoamMyeckne OCHOBbI MO
NpoBefEeHUI0 aHann3a OnacHOCTEN M OLEHKM PUCKa aBapuii Ha ONacHbIX MPOU3BOACTBEHHbLIX 00bekTax" , yTBepaeHHOM npukazom PoctexHaasopa ot 13 mas 2015 . N 188 .

11. icxogHbIMKM AaHHBIMW ANst KONMYECTBEHHON OLEHKN pucka aBapumn Ha OlNO HIT asnsioTcs:

cBeAeHVs O NPUPOAHO-KITMMATUYECKMX YCIIOBUSAX panoHa 1 NinowankM CTpouTenbCcTBa (Tpacchl);

[aHHble 0 TexHonormn, 06opyaoBaHMM U TEXHUYECKMX peLleHnsix no obecnedeHnto 6esonacHocty OMNO HITL;
cBefieHus o paboTHukax OMO HI, HaceneHun n Apyrmx o6bekTax Ha npureratLen TeppUToOpum;

rpacmyeckne matepuansl (CUTYaUUOHHbIA U reHepanbHbIn NNaHbl, UHbIe rpaduyeckue maTepmansl).
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B cnyyae HegoOCTAaTOYHOCTM UCXOOHbIX AaHHbIX AN Ka4eCTBEHHOMW 1 KONMMYEeCTBEHHOW OueHKM pucka aBapumn Ha OO HI pekomeHayeTca o60cHOBbIBaTb HEOBX0AUMbIE
JONyLLEeHMs U yYnTbiBaTbh UX NPU aHannse HeonpeaeneHHOCTeN pe3ynbTaToB OLEeHKU pucka asapuin Ha OO HIT.

12. CBepeHnsi 0 NPUPOAHO-KNUMATUYECKMX YCIOBUSAX paioHa M NoLaikn CTPOMTENbCTBA (TPaCcChl) BKMOYAIOT:

XapaKTepPUCTUKY pernbeda MeCTHOCTU (HanpuMep, POBHbIN, XOJIMUCTBIA, MEpPeceYeHHbIV, FOpPHbIM) C YNOMUHaHWEM Hanuuus 6anok, OBparoB, BO3BbILLEHHOCTEN,
€CTEeCTBEHHbIX U UCKYCCTBEHHbIX NMOA3EMHBIX MOSIOCTEN, FOpPHbIX BbIpabOoToK;

cTaTUCTUYECKNE OaHHble MHOrofieTHUX HabniodeHuin B palioHe pacnonoxeHusi obbekTa 3a TemrepaTypoil Bosdyxa (Mo Mecsuam, cpedHerogoBasi U abContoTHble
MakcumarbHasi U MUHUMarbHas), CKOPOCTM U HamnpaBneHns BeTpa (CpeaHerogosbie no 8 pyméam);

CBefeHNs O CEeNCMUYHOCTU NMOoLWajKku CTPOUTENbCTBA (TPacChbl) U HanmMuMM OpYrnx OMnacHbIX MPUPOOHbLIX BO3AEWCTBMIN, OTHECEHHbIX cornacHo CHwll 22-01-95
"leomanka onacHbIX NPUPOAHBIX BO3OENCTBUA", NPUHATBIM NocTaHoBneHnem MwuHcTpos Poccumn ot 27 Hosbpa 1995 r. N 18-100, k kaTeropusam "Becbma onacHble" n
"ypesBblyanHO onacHble" (kaTacTpoduryeckme);

OaHHble 0 Haxogsawmxca B6nu3n obbekTa (No Tpacce) BOAHbIX OObEKTaxX.

13. [laHHble O TeXHOMorMM, 06opyaOBaHNN N TEXHUYECKUX peLleHusix no obecneveHunto 6esonacHocTn OMNMO HI BkntovatoT:

onncaHme TEXHOJOTMYECKMX NPOLLECCOB N TEXHOJOTMYECKME CXEMBbI;

nepevyeHb OCHOBHOIO TEXHONOMMYECKOro ob6opyaoBaHmMs, B KOTOPOM obpallaloTcs onacHble BeLwecTBa, C ykasdaHmem Homepa nosvumn obopyaoBaHus Ha TEXHONOMMYECKom
CcXeme, HaMMEHOBaHUA, KONMUYeCcTBa eOuHWL, Ha3HavyeHusi (B COOTBETCTBUM C OMUCAHMEM TEXHOMOrMM) U TEXHUYECKUX XapakKTepPUCTUK (Ons eMKOCTHOro obopynoBaHus -
rabaputbl, 00bEeM, BMECTUMOCTb; ANsi TennoobmeHHOro obopyaoBaHusa - nnowagb TennoobmeHa, 00beM M BMECTMMOCTb TPYOHOro M MEXTpyOHOro npoCTpaHCTBA,
NpPOM3BOAUTENBHOCTL; 4151 HACOCOB M KOMMNPECCOPOB - MPOM3BOAUTENBHOCTL; ANst TPYOonpoBoAoB - 00Lwasn AnvHa, KONMYEeCTBO M ANMHA Y4acTKOB MeXAy 3arnopHOW apmaTypon,
anameTp 1 Npon3BOANTENBHOCTD);

JaHHble O pacnpefefieHMM onacHbIX BelecTB MO 060OpyooBaHUIO C yKa3aHMEM HaMMEHOBaHUSA TEeXHOoMorMdeckoro 6moka, HaumeHoBaHMA 0OOpyQoOBaHUA, HOMepa Ha
TEXHOMOrMYECKON CxemMe, KONMMYecTBa eauHUL, UM y4acTKoB TpybonpoBoAa, KonMyecTBa OMacHOro BellecTBa B eauHuue obopyaoBaHusi (Ha y4yacTke TpybonpoBoga) v B
TexHonormdeckom 6roke (TpybonpoBoae), (m3nyecknx ycroBmin cCoaepxaHusi onacHoro BellecTBa (arperatHoe CocTosiHue, AaBneHue, TeMmneparypa);

nokasaTenu noXxapoB3pbIBOONACHOCTM U TOKCUYHOW ONAacCHOCTM BELLECTB U MaTepuasoB, UCMOMb3yeEMbIX B TEXHONOMMYECKOM NPOLIECCE;

onucaHne 06 bEMHO-MNNAHNPOBOYHBIX U KOHCTPYKTUBHbBIX PELLEHUN 30aHUA U COOPYXEHUI;

OMUCaHNE TEXHUYECKMX PELUEeHWA, HanpaBfieHHbIX Ha HeOonylleHWe aBapuin u npegynpexgeHve nx pasButusa (Hanpumep, obBarnoBaHWe, YCTPOMCTBA MOCTAHOBKU
BOASIHbIX 3aBEC, CUCTEMbI NOXAPOTYLLEHUS), C yKa3aHMeM cnocoba (py4yHoOW, aBTOMaTMYECKNI), MPOSOIDKUTENBHOCTU N HAZEXHOCTU (BEPOATHOCTU) cpabaTbiBaHMSI OTCEKAKOLLNX
YCTPOWCTB U MHbIX cMcTeM 6e30MmacHOCTMW.

14. CegeHus o pabotHukax OMO HI, HaceneHun n apyrux obbekTax Ha npuneratLen TeppuToOpun BKIYALOT:

OaHHble O pexunme pa6OTbI onacHoro npoun3BoaCTBEHHOro 00beKkTa, KONMMYecTBe CMEH, CMMCOYHOW YMUCIIEHHOCTU pa6OTHVIKOB 3KcnnyaTV|pyrou.|,el71 opraHunsauunu,
YMCIEHHOCTU HanbonbLUENn CMeHbI, pacnpeageneHnmn niogen no TepputTopun 00bekTa;

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”


kodeks://link/d?nd=871001025&point=mark=000000000000000000000000000000000000000000000000007D20K3

PykoBozacTBO 1o 6e3onacHocTH "MeToiuKa aHaIn3a pUcka aBapuil Ha OnacHbIX MPOM3BOJCTBEHHBIX 00beKTax HedTerazonoobyn"”
Pyroeoocmeso no besonacnocmu om 17.08.2015

Crpannua 4

CBeLleHNs O COTPYAHMKAX CEPBUCHBIX U UHbIX OpraHn3aLmi, OCyLLECTBNAIOWMX paboTy Ha TEPPUTOPUM ONACHOro NPOU3BOACTBEHHOIO 06BbEKTA, NPeanpuaTMS (CMMCOYHBIN
COCTaB, pexum paboTbl, KOIMYECTBO CMEH, YNCNEHHOCTb HanborbLUEeN CMEeHbI, pacnpefeneHne no Tepputopun);

nepeyeHb HaCENEHHbIX MYHKTOB M MECT MaCcCOBOrO CKOMMEHUS N0Ae, HaxoAsLWMXCA B 30He AEVACTBUS NopakatoLmnx hakTopoB Npu MakcumarbHoi aBapumn Ha OMO HIM
(c yka3aHnem xapakTepa 3acTpOVK1, MaKCMMarbHOM 1 cpeaHel YACNEHHOCTU NIOAE C YYETOM MX CYTOYHON MUrpaumn);

nepeyvyeHb OpraHuM3aumi UM TPaAHCMOPTHBIX KOMMYHUKaLMM (Kene3HblX M aBTOMOOUIbHBIX AOPOr), HaxogdAWwMXcs B 30HEe OEeNCTBMSA Mnopaxawwux ¢akTopoB npuv
MakcumMmanbHon aBapumn Ha OlNO HI (c ykaszaHWeMm CnMCOYHOro cocTaBa, pexumma paboTbl, KOIMYeCcTBa CMEH, YNCIEHHOCTU HanbonblUen CMEHbI, NEPUOAUYHOCTI OBMKEHNS
TPaHCMOPTHBIX CPeAcTB, 0O BEMHO-MNAHNPOBOYHBIX M KOHCTPYKTMBHBIX PELLEHUI 30aHWUIA U COOPYXXEHWUN).

15. I'padhnueckne maTepmanbsl BKNOYAKOT:

CUTYaUMOHHbIV NMaH pacnonoxeHuns obbekTa (nnaH Tpacchbl), HA KOTOPOM YKa3blBAKTCHA rpaHMLbl TEPPUTOPUUN NPEANPUATUS, CaHUTapHO-3aLUTHON N OXPaHHOW 30H, 30H
OeVCTBNS nopaxaroLmx akTopoB npu makcumanbHon asapumn Ha OINMO HIT (npw B3pbiBe - 30HbI pacCTEKNEHMs, MPU NoXape - 30Hbl ONAacHOro AENCTBUS TEMMOBOrO U3rydYeHuns
WNN NPOJYKTOB CropaHus (30HblI OMACHOro AEWCTBUS MPOAYKTOB CropaHust OLEHMBAKOTCH aHanorMyHo 30HaM pacnpocTpaHeHns obrnaka 3apaXeHHOro Bosgyxa), npu Bblbpoce
TOKCMYECKMX BELLECTB - 30HbI pacnpocTpaHeHus obnaka 3apaXXeHHOro Bo3fyxa C MOpOoroBbiMM TOKCOAO3aMU NPW MHBEPCUM U CKOpPOCTU BeTpa 1 m/c, npu pasnuee Hedd TV U
HedTENPOAYKTOB - 30HbI MaKCMMaribHOr0 pPacnpoCTPaHEHNsi pa3nueBa C y4eTOM XapakTepa MEeCTHOCTU UMM BOAHOrO OObekTa), HaxoOdAWwmMeca B 30He AEVCTBUSI MOpaxatoLmx
dakTopoB MakcumanbHom aBapun Ha OINMO HI'L xunble 3acTpPOoKM, MecTa MacCOBOrO CKOMMeHMs Nioaen U opraHM3aumu;

reHeparnbHbI NNaH nnowagoyvHoro OMNO HIT ¢ skcnnvkauunen Bcex 34aHnii U COOPYXEHUI;

nnaH pasmeLLeHns obopynoBaHusi, B KOTOPOM 06paLLatoTCa onacHble BelecTBa (MOXeT OblTb COBMELLEH C reHeparnbHbIM NIIaHOM).

16. KonnuecTtBeHHas oueHka pucka aBapun Ha OO HIT[ skntovaeT cnegytowme npouenypbi:

naeHTUMKaLUsi onacHOCTEW, KOTOPblE MOTYT NPVMBECTM K aBapusiM, U onpeaerieHne BepOsSiTHOCTE (4aCcToT) BOSHUKHOBEHUS aBapuii (C UCMONb30BaHWeM MeToaa aHanusa
[epeBbeB 0TKa30B);

NOCTPOeHNe CLieHapueB pasBUTUSI BO3MOXHbIX aBapuii (epeBbeB cOBLITUI) U onpedeneHne BeposATHOCTU (YacToThl) peanu3aunmn Kakaoro cueHapus (C Ucnofb3oBaHUeM
MeTo[a aHanusa aepeBbeB COoObITUA);

OLEHKa KONM4ecTBa OnacHbIX BELLECTB, Y4aCTBYHOLLMX B aBapuy U cO34aHumn nopaxarLwmux hakTopoB No Ka4oMy CLEHapuio;

pacyeT 30H OEeNCTBUSA NOpaxatoLmMx (hakTOpOB MO KaxXAOMY CLeHapWIo;

OLeHKa BO3MOXHOrO YMcra nocTpagasLlunx 1 MatepuanbHoro yuiepba no kaxgomy CLeHapuio;

pac4yeT 1 NpeacTaBlieHne nokasarenen pucka asapui Ha OMNO HICA;

onpegerneHne npyu HeobxoaMMocCTK cTeneHn onacHocTu asapuin Ha OMNO HIO n (unu) Hanbonee onacHbIX CocTaBHbIX anemeHToB OMNMO HIA.

17. an Mﬂ,eHTM(bI/IKaLI,I/WI onacHocTen, KOTOpble MOryT npmBeCTu K aBapuam, pacCcMaTpuBarOTCA OMNACHOCTU, CBA3aHHble C OTKasamMu O60pyLI,OBaHVIﬂ, OLNBOYHLIMM
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OEencTBmsaMun nepcoHana, BHELLHNMHA BO34ENCTBUSIMU NnpUpoaHOro N TeEXHOreHHOro Xxapakrepa.

Bce MHoroobpasne BO3MOXHbIX MPUYMH BO3HMKHOBEHMS aBapun Ha OO HI[ pasgensieTcs Ha OrpaHWYeHHbI HAabop CTaHOApPTU30BaHHbBIX MOAENEN MHULMUPYOLLUX
COObITUI, NOCNEACTBUSA KOTOPbIX XapakTepusyTca 4eTEPMUHNPOBAHHBIMU PU3NYECKMMU NapamMeTpamMu aBapum (ouaMmeTpomM OTBEPCTUHA, TUMOM UCTEYEHUs, BUOOM NPOAYKTa) U
BEPOSITHOCTHLIM MapameTpoM (BEpPOATHOCTb MMM YacToTa peanu3aumu gaHHoro cobbitvs). lNMpu aTon npouenype gonyckaetcs dopmanbHas noTepst TOYHOCTUM OMMCaHWUs
PU3NYECKMX NapaMeTpoB MogeNnen MHULMMPOBaHUSA aBapuun.

B uensx naeHTudUKaumm onacHOCTeln, KOTopble MOTyT NMPUBECTU K aBapusiM, BCe TexHoslormyeckoe obopyaoBaHue, ucnosibayemoe Ha OMNO HI, nogpasgensietcs Ha
OrpaHNYeHHOE YNCIIO KaTeropuii B COOTBETCTBUM C NMpOTEKaoWMMy B 060pyaoBaHMmn hU3NKO-XMMUYECKUMM MPOLLECCAaMU U Ero KOHCTPYKTUBHBIMW OCOBEHHOCTAMMU.

B npepenax ogHow kaTeropun obopyaoBaHve xapakrepusyeTcs ogMHaKoBbIM HabopOM BO3MOXHbIX MoAenen nHMunumnpoBaHua asapui. Kaxaown kateropmmn obopyanosaHus
npucBavBaloTCa CBOM cneundmyeckne nHMLmMmpytowme cobbitns U1 Moaenu paspyLleHns (notepy repMeTU4HOCTH).

PekomeHayemble yacToTbl pasrepmeTunsauumn obopynoBaHns npmeeaeHsl B npunoxexnun N 4k PykoBoactBy no 6esonacHoctu "MeToamyeckme OCHOBbI MO NPOBEAEHU0
aHanv3a OnacHOCTEN M OLLEHKN PUCKA aBapuyi Ha ONacHbIX NPOV3BOACTBEHHbIX OObekTax" , yTBepaeHHOMY npuka3om PoctexHaasopa ot 13 mas 2015 1. N 188 .

18. dopmupoBaHWE CcLEHApPUEB pa3BUTUSI BO3MOXHBLIX aBapui (OepeBbeB COOLITMI) M onpederieHne BEPOSTHOCTM (4acToTbl) peanusaumMn Kaxgoro cueHapus
OCYLLECTBMAOTCA B 3aBUCUMOCTM OT BUAA MHULMMUPYHOLLMX COBLITUI, TUNa obopyaoBaHmusl, HA KOTOPOM OHO MPOWU3OLLINIO, CBOWCTB OMAaCHbIX BELLECTB M YCIOBUIA MX COAEPKaHMUS B
obopyaoBaHuu.

CueHapwum pasB/TUSI BO3MOXHbIX aBapuii B Buae AepeBbeB COObITUIN OMUCBIBAOT pa3BuTe OT MHMUMMPYIOLWEro cobblTna 4O NEPBOro SABNIEHUst aBapuu, 4OCTaTOMHOro AN
nopaxeHus YenoBeka uUnm NoBpeXAEeHUs 34aHUA U COOPYXXEHUIN (Hanpumep, Noxap-BCrbillKa, FOpeHue pasnuea, CTPYMHOe ropeHne, B3pbiB).

B cueHapusx pa3BuTUS BO3MOXHbIX aBapyi YYUTLIBAIOTCA CreayoLme siBNeHusl, CBs3aHHble ¢ ycnosmsamn obpalleHus n Beibpoca onacHbix BewecTs Ha OMNO HITA:
nponue (pasnuB) XXMOKOCTU;

ncnapeHue nponuea (pasnvea) XnaKocTu,

noxap nponuea (pasnuea), B TOM YNCNE ropeHue B pe3epByape;

pa3pblB COCYA0B (annapaTos), TpybonpoBoAoB ¢ 06pa3oBaHneM BO3AYLIHON BOMHbI CKXaTus (YAapHOWM BOSHbI) N OCKOJSIKOB;

apewnd obnaka TonnMBHO-BO3AYLWHbLIX cmecen (TBC);

pacnpocTpaHeHne TOKCUYecKkoro obnaka;

noxap-BCnblLLKa;

BCKUMaHWe 1 BbIGPOC ropsilen XXuakocT U3 pesepeyapa npu noxape;

ncrevyeHme rasa npu (bOHTaHI/IpOBaHI/II/I CKBaXXWH;
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CTpyvHOE ropeHue (caken);

B3pbIB obnaka TBC (gednarpaunsa nnm getoHawums) kak B 3aMKHYTOM NOMELLEHUN, TaK U Ha OTKPbLITOM UMM YaCcTUYHO 3arpOMOXAEeHHOM NpOCTPaHCTBE;
B3pbIB pacLLUMPSIOLLMNXCA NapoB Bekunatowen xuakoctn (BLEVE);

onddysnoHHoe ropeHne obnaka TBC (OrHeHHbIV wap);

noxap B NomeLLeHnn (B TOM YMcrne C y4eToOM AENCTBUI MO TYLLUEHUIO).

[MprMepbl TUNOBLIX CLIEHapUEB Pa3BUTUSE BO3MOXHbIX aBapuin npueeaeHsl B npunoxeHum N 1 k HacTosiwemy PykoBoacTtsy no 6e30nacHOCTM.

19. OueHka KonnyecTBa OMacHbIX BELLECTB, Y4aCTBYIOLIMX B aBapvMm 1 CO34aHUM nopakarowmx ¢aktopos, pacyeT 30H AeWCTBUS nopakawmx aKkTopoB BbINOMHAETCS
ONs KaXOoro cueHapus pasBuTUS BO3MOXHbIX aBapun.

20. Maccy aBapuiHOro BblIbpoca OnacHbIX BELLECTB PeKOMeHAYeTCs onpeaensdTb Kak Maccy BellecTBa B annaparte (Tpybonposoge) C y4eTOM NepeToKoB OT COCEeOHUX
annapaToB (y4acTKOB) B TeyeHue BpeMeHu obHapyXeHus Bbibpoca v nepekpbiTUsi 3anopHOW apMaTyphbl (3adBUXKeK) C y4eTOM MacChbl CTOKa BelecTBa U3 OTCeYeHHOro Groka
(TpybonpoBoga).

21. Ona onpepeneHns KONMMYecTBa OMacHOrO BELLECTBa, Y4acTBYHOLEro B CO3[aHUM Mopaxawwmx (HakTopoB aBapuil, PEeKOMEHOYeTCs Y4uTbiBaTb [erneHue
TexHonorn4eckoro obopynoBaHus U TPyGOMPOBOAOB Ha M30MNMpyeMble 3amMopHOW apMaTypol cekuuu (yd4acTku), uHTepBan cpabaTbiBaHUsi U NPOU3BOAUTENBHOCTL CUCTEM
aBapuiiHOro cbpoca 1 ONopoXHEHWs, B TOM Yucne Ha daken, BNusiHWe BONHOBBIX MMAPOANHAMUYECKUX MPOLIECCOB Ha PEXUM MCTEYEHMS ONACHOTO BELLEeCTBa AN NPOTHKEHHbIX
TpybonpoBoaHbIX cuctem (AnmHon 6onee 500 m).

22. PekoMeHOyeMblIVi MOPSIAOK pacyeTa MCTeYEHMsT ONacHbIX BELLECTB 13 TEXHONOMMYECKMX TpybonpoBo40B Ha MNOWafoYHbIX 06bekTax npmBeneH B npunoxeHun N 4 k
PykoBoacTtBy no 6e3onacHocty "MeToauKka OLIEHKM pucka aBapui Ha onacHbIX MPOU3BOACTBEHHbLIX 00bekTax HedTerasonepepabarbiBawollen, HedbTe- U rasoxXMMU4eckomn
NPOMBbILLNIEHHOCTU" , YTBEPXAEHHOMY Npuka3om PoctexHansopa ot 27 gekabpsa 2013 r. N 646 .

23. Konu4yecTBo BELLECTB, y4acTBYIOLLMX B aBapum Ha NpoMbicrnoBbix TpybonpoBogax OMNO HIM, onpegenseTtca ¢ y4eTOM OaHHbIX, YKa3aHHbIX B npunoxeHun N 2 k
HacTosiLeMy PykoBoacTBy no 6e3onacHocTw.

24. Mpu pacyeTe UCTeYeHWst rasa nNpu (HPOHTAHUPOBAHUWM CKBaXKWH PEKOMEHAYETCS WCMONb30BaTb 3aBUCUMMOCTM, yKa3aHHble B npunoxeHun N 3 K HacTosiemy
PykoBoacTBy no 6esonacHocTu.

25. na cueHapusa B3pbiBa obnaka TBC konmMyecTBO OMacHOro BewlecTBa B OOnake pekoMeHAyeTcs onpefensaTb Kak CyMMy MacC rasoBbix hpakuuin B annapare,
00pa3oBaBLUNXCSA NPU KUNEHUN XUOKOCTU 3@ CYET BHYTPEHHEN 3HEepruu, NOCTyNMBLUMX 3a CYET NepeToka M3 COCeAHMX annapaTtoB C y4eTOM M3MEHEeHUs B npouecce Bbibpoca
coctaBa obnaka TBC, TemnepaTypbl 1 4aBMNEHUS COrMacHO TEpMOAMHAMUYECKUM pacyeTam.

26. [1na cueHapusa B3pbiBa obnaka TBC konnmyecTBO onacHOro BeLLECTBa, Y4aCTBYIOLWErO B CO34aHUN MOpaXKaroLwmnx akTopoB, pekoMeHayeTcs onpenensaTb Ha OCHOBE
KOnmM4ecTBa NapoB YrneBo4opPOA0B, koTopoe npu aperide obnaka TBC cnocobHO kK B3pbIBHOMY NpPeBpaLLEHMIO.

27. Onga cueHapusa o6paaoBava cbaKeanoro nrnaMmeHun Konn4ecTtBO OnacHOro BewecrtBa pekoMmeHayeTcd onpenendatb ¢ y4eToM NOTOKa (MaCCOBOVI CKOPOCTU UcTe4eHusa
N3 TEXHNYECKNX yCTpOI7ICTB) rasa mnnm Flap0)Kl/ID,KOCTHOI7I (b83bl B Buae CTpyu.
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28. [Ina cueHapueB C noxapom nponuea (pasnuea) B Cryyae NPMMEPHO paBHbIX Mfowagen nponusa (pasnuea) popmy nnamMeHu npu ropeHun pekoMeHayeTcs
annpoKCMMUPOBATb HAKMOHHbIM LMIMHAPOM C paguycoMm, paBHbIM achdekTMBHOMY paanycy nponuea (pasnuea). [Ana aTtoro umMnuvHapa onpenensioTca napaMmeTpbl TENNOBOro
N3ny4eHnsi B COOTBETCTBMU C NYHKTOM 23 npunoxeHust N 2k MeTtoanke onpefeneHnsa pacyeTHbIX BENUYMH NOXAaPHOro pucka Ha Npon3BOACTBEHHbLIX OOBbEKTAX , YTBEPXKAEHHOM
npukasom MYC Poccum o1 10 mnonga 2009 r. N 404 (3apeructpupoBaH MuHuctepcteom toctnummn Poccuinckon ®epepauum ot 17 aerycta 2009 r., permctpaunoHHbii N 14541;
BtonneTeHb HOpMAaTMBHbLIX akTOB dhedeparnbHbIX OpraHoB mMcnonHuTensbHon Bnactu, 2009, N 37) (panee - MeToamka onpegeneHns pacyeTHbIX BENNYMH NOXAPHOrO pUcKa Ha
NPOU3BOACTBEHHbIX OObEKTAX ).

29. Ons pacyeTa cueHapueB C o6paaoBaHmeM OrHeHHOro wapa pekoMeHayeTcAa ucnonb3oBaTb MYHKT 24 npunoxenna N 2 k Metoauke onpefeneHuss pacyeTHbIX
BEMMNYMH NOXXaPHOIo pUcka Ha NPOU3BOACTBEHHbIX OObEKTaX .

30. [na pacyeTa KOHLEHTpaUWOHHBLIX MOMen npu paccevBaHun u Apende obnaka pekoMeHOyeTca wucnonb3oBaTb PykoBoacTtBo no 6esonacHoctn "Metoauka
MOAEeNnnpoBaHMA pacnpoCcTpaHeH s aBapuiiHbIX BbIOBPOCOB ONacHbIx BewwecTB" , yTBepxaeHHOoe npuka3omM PoctexHaasopa ot 20 anpens 2015 1. N 158 .

31. [na pacyeTa pa3mepoB 30H NMOPaXKeHWs Mpu noxape-BCnbilwke (cropaHumn) gpendytowero obnaka TBC pasmep 30HbI BO3MOXXHOIO CMEPTENLHOrO NOPaXeHus niogem
onpeaensieTcs pasmepamMmn 30Hbl JOCTWKEHNS KOHLEHTPauun, paBHON NOMOBMHE HMXHErO KOHLEHTPaLMOHHOIo npegena pacnpocTpaHeHus NinaMeHu.

32. Maccy BO B3pbIBOOMACHbIX Npeferniax, CnocobHy y4acTBOBaTb BO B3pbIBE, PEKOMEHAYETCH onpedensTb cornacHo npunoxervto N 3 k PegepanbHbiM HOpMam u
npaBunaM B obnactu npombiwneHHon 6esonacHoctn  "O6Gwve npaBuna  B3pbiIBOGE30NacHOCTVM ANs  B3PbIBOMNOXAPOONACHbIX XUMUYECKMX, HEDTEXMMUYECKUX 1
HedTenepepabaTbiBaLLMX NPOU3BOACTB" , YTBEPXKAEHHbIM Npuka3om PoctexHaasopa oT 11 mapta 2013 r. N 96  (3apeructpmpoBaH MuHucTepcTBOoM tocTuuumn Poccuiickon
®epnepaummn ot 16 anpens 2013 r., perncrpauynoHHbin N 28138; BronneTeHb HOpMaTMBHBIX akTOB doefepanbHblX OpraHoB ucnonHuTensHow Bnactu, 2013, N 23) (ganee -
depepanbHble HOPMbI M MpaBuna B obractu npomblwneHHon 6e3onacHoctn "O6uwive npaswuna B3pbiBOGE30MAaCHOCTM AN B3PbIBONOXAPOONACHbIX XUMUYECKUX,
HedbTexummnyecknx n HedprTenepepabaTbiBaOLWMX NPOM3BOACTB" ).

33. Npwn oTCyTCTBUM CBEAEHUI O pacnpeneneHnn NCTOYHMKOB BOCMIaMEHEHMS U BEPOSATHOCTM 3axuraHnsa obnaka TBC pacyeT 30H nopaxeHus npu B3pbiee obnakos TBC
pekoMeHayeTCs BbINOMHATbL U3 yCnoBus BocnnameHeHus obnaka TBC B MOMeHT BpemeHu, korga obnako TBC gocturaet HanbonbLuen macchl, COCOOHON K BOCMNaMEHEHMIO.

34. Ins pacyeTa NapaMeTpoB BOJH AaBrieHus (oaeneHve F v uMmnynbc ), ob6pasyowmnxcs npu cropaHumn unu B3pbise obnakos TBC, U 30H NopaxeHUsi pekoMeHayeTcs

ucnonb3oBaTb PykoBoAcTBO No 6e3onacHocTu "MeToamka OLeHKM NOCNeacTBUA aBapuinHbiX B3PbIBOB TOMAMBHO-BO3AVLUIHbIX CMecen” , yTBEpXXAEHHOEe npuka3zoM PocTtexHaasopa
ot 20 anpens 2015r. N 159 .

35. MNMocneacteus cueHapwua co Cprl7|HbIM ropeHmemMm un pacyeta pa3mMmepoB 30H MNopaxXeHusa TepMnYecCknMm nsnydveHnem pekomMeHayetTcda onpenendaAtb B COOTBETCTBUU C
MeToaukon onpeaeneHnss pac4eTHbIX BENMYNH NOXapHOro pucka Ha NPON3BOACTBEHHbIX OObeKTaXx .

36. [ns pacyeTa pa3mepoB 30H MOPaxXeHus yAapHbIMKW BOMHaMW W pacyeTa BEpOSATHOCTU rmbenu nioden, HaxoOsWuUXcs B 34aHWsAX, NpU B3pbiBE pekoMeHayeTcs
MCnonb3oBaTb NPOOUT-PYHKLMIO B COOTBETCTBUM C noanyHkTamm 2.2 1 2.3 npunoxernua N 3 k PegepanbHbeiM HOpMam v npaBunam B 06nactv npoMbIlunieHHon 6e3onacHocTu
"Ob6Lme npaBuna B3pbiIBOGE30NacHOCTM ANs B3PbIBONOXapOONaCHbIX XMMUYECKMX, HedbTexnmmieckux n HedrenepepabartbiBatoLMx NPOM3BOACTB" .

37. Ons oueHkn rmbenu nogen npu noxapax B 34aHWMM C y4eTOM UX 3BaKyauuum pekoMeHAyeTCs Mcnonb3oBaTb hOpMyrnbl B COOTBETCTBUM C mpunoxenvem N 4 «k
MeToauke onpegeneHvs pacyeTHbIX BENWUYMH NOXapHOro prcka Ha NPOM3BOACTBEHHbIX OObeKTax .

38. Ona pacyeTa BEPOATHOCTU rmbenu niogen ot nopaxeHna TOKCUYHbIMK OonaCHbIMK BelleCTBaMM peKoOMeHOYyeTCA NMPUMEHATb d)OpMyJ'IbI cornacHo PykoBoacTtBy no
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BesonacHocTu "MeToauka MOAENUPOBaHUSA PAacNpOCTPaHEHUS aBapuiiHbIX BbIOPOCOB OMacHbIX BellecTB" , yTBepXAeHHOMY npukasomM PoctexHaasopa ot 20 anpens 2015 r. N
158.

39. [Ina pacyeTta BepoOATHOCTM rmMbenu nogen OT NnopaxkKeHuUs TOKCUYHbIMKM NPOAYKTAMU FTOPEeHMSI B MOMELLEHUAX peKkoMeHAyeTCcs MpUMEHSTb (POpMynbl COrnacHo
npunoxexutio N 4k MeToauke onpegeneHns pacyeTHbIX BEMUYMH NOXapHOro pUcka Ha NPOM3BOACTBEHHbIX OObeKTax .

40. Mpw oueHke rMbenu niofeit OT NepeoxNaXaeHNs Npu NponmBax (pasnuBax) UCMaPSIOLLKUXCH CKWKEHHbIX YITeBOAOPOAHbIX ra3oB pPeKkoMeHAyeTcsl NMpUHUMaTb, YTO
normbatoT Bce NoaN, okasaBLLMECS B 30HE Nponuea (pasnuea).

41. lNpw oueHKe 30HbI pa3rieTa OCKOSIKOB 060pyaAOBaHUSA Nog AaBreHMEM PEKOMEHAYETCA PYKOBOACTBOBATLCA NONOXeHnssMn nyHkta 50 PykoBoAcTBa no 6e3onacHocTm
"MeToauka OLEHKM puUcka aBapuii Ha onacHbIX NPOU3BOACTBEHHbIX O6bekTax HedTerazonepepabartbiBatoLien, HedpTe- 1 ra30XMMUYECKON NPOMBILLNIEHHOCTHN" , YTBEPXOEHHOrO
npukasom PoctexHansopa ot 27 gekabpsa 2013 r. N 646 .

42. [Ins npoBeAeHUs OLEHKM BO3MOXHOMO YMcra nocTpagaBluMx U MatepuanbHoro yuwepba ot aBapum Ha OMNO HIM ncnonb3yloTca KPUTEPUM U 3aKOHbI NMOPaXKeHUs
nogen n paspyweHuns (nospexaeHusl) o0opydoBaHUSA, 30aHUA U COOPYXEHWW, npuBefeHHble B npunoxeHun N 3 k PepepanbHbiM HOpMam M npasBuniaMm B obnactu
npomsblluneHHon 6esonacHoctu  "OOwime npaBuna  B3pbiIBOOE30NAaCcHOCTM ANS  B3PbIBOMNOXAPOONACHbIX XUMUYECKUX, HedTEXMMUYECKNX W HedTenepepabaTbiBaOLLNX
npouseoacTtB” , NnyHkTe 40 PykoBoacTBa no 6esonacHoctn "MeToamka MooenMpoBaHns pacnpoCTpaHEHNS aBapUNHbLIX BbIOPOCOB ONacHbIX BELLECTB" , yTBEPKAEHHOIO NPUKas3om
Poctexnansopa ot 20 anpens 2015 r. N 158 , PykoBoactBe no 6esonacHocty "MeToamMyeckme OCHOBbI MO MPOBEAEHUIO aHasiM3a OnacHOCTEM U OLEHKM PUCKa aBapui Ha
OnacHbIX NPOM3BOACTBEHHbLIX 00bekTax" , yTBepXXaeHHOM npukazom PoctexHaasopa ot 13 mas 2015 . N 188 .

43. OueHka BO3MOXHOr0 Yncrna noctpagaswinx oT aBapuin Ha OINMO HI'A npoBoANTCS HA OCHOBE:

NOMyYeHHbIX 30H AeNCTBMSA NopaxaroLwmx (pakTopos;

KpUTEPMEB N 3aKOHOB NOPaXKeHUs Nogen Ha OTKPbITON MECTHOCTU U B 34aHUSIX;

pacnpefeneHns 1 BpeMeHn HaxoxaeHus nogen B 30He AencTBUS nopaxaroLwmx gpakTropos.

OueHka BO3MOXXHOro Konnyectsa nocTpagaswimnx oT aBapui Ha OMNO HIT nponseoguTcs kak ans paboTtHukos OMNMO HIT, Tak n ons TpeTbux nuu.

44. Mpu oueHke MaTepuanbHoro yuiepba ot aBapuii Ha OMNO HI[ pekomeHayeTcs ucnonb3oBaTb MeTogudeckue pekoMeHgaumy No oueHke yulepba oT aBapwui Ha
onacHbIX NPOM3BOACTBEHHbIX 0bbekTax (P 03-496-02 ), yTBepxAeHHble NOcTaHoBNeHWeM FocropTexHaasopa Poccum ot 29 Hosi6psa 2002 1. N 63 .

45. [Ina onpegeneHus OCHOBHbIX Moka3atenen pucka asapum Ha OMNO HIO, npuBegeHHbix B npunoxeHun N 4 k Hactoswemy PykoBoactBy no 6esonacHocTw,
peKkoMeHayeTCst UCMONMb30BaTh COOTHOLLEHMWS, MpuBeAeHHble B PykoBoacTee no 6e3onacHocTy "MeToanyeckne OCHOBbI MO MPOBEAEHWUI0 aHanv3a OrnacHOCTEW U OLIEHKM prCKa
aBapuii Ha oNacHbIX NPOV3BOACTBEHHbLIX 00bekTax" , yTBEPXAEHHOM Npukazom PoctexHaasopa ot 13 mas 2015 . N 188 .

46. KauecTtBeHHas oueHka pucka aBapui Ha OMNO HI' BkntodaeT B cebs cneyoLme npouenypsi:
OLIEHKY KayeCTBEHHbIX MPU3HAKOB BO3MOXHOCTW BO3HWKHOBEHWNS MHUWOEHTOB U (Mnn) aBapun;

OUEHKY Ka4yeCTBEeHHbIX NMPU3HaKoB TAXECTU BO3MOXHbIX nocnencTenmn aHanm3npyembixX MHUNOEHTOB U (MJ'IVI) aBapM|7|;

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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onpeferneHne kKayeCTBEHHbIX XapakTepUCTUK cTeneHn onacHocTn asapun Ha OINO HIT u (unn) coctaeHbix anemeHtax OMNMO HITA.

B npouenype kadectBeHHON oueHkn pucka aBapuin Ha OO HI ncnonb3yoTca aKkcnepTHble cneunanbHble 3HaHMs B 06nacTtv aBapumHOCTU 1 TpaBmatmama Ha OlO
HIAO.

lMpunoxeHue N 1
Kk Pykosodcmsy

TunoBble cueHapun pa3BUTUS BO3MOXKHbIX aBapum
Mpumepbl oepeBbeB COOLITUI ANS CLEHApPUEB, CBA3aHHbIX C BbIBPOCOM HE(TM 1 HEPTENPOOYKTOB Ha NNOLAaA0YHbIX 00bEKTax, NnpuBedeHsl Ha puc.1-1 - 1-9 .

Ha puc.1-1 npyHMmaloT cnefyroLimne ycroBHble BEPOATHOCTM COBbITUN:

pe3sepByap TepseT LenoCTHOCTb Nocre NosBneHus paspyLuexus (a) - 0,05;

paspylleHne cocegHux (Haxoaswmxcsa B 0ogHOM 0ob6BanoBaHMun) pesepeyapoB 1 AONOMHUTENbHbIV BeiOpoc HedTn, HedTenpoaykTos (b):

Ans gnutenbHbiX BbIGPOCoB - 0;

Ans 3annosbix Beidbpocos - 0,05.

nponue 3a npegensl o6sanoBaHus (C):

npv gnuTtensHoMm Bbibpoce - 1, ecnn NpunogHaTas cTpys, obpasyoLwascsa npu ncTtedeHnn 3 pesepeyapa, BolnagaeT 3a npeaernsl o6BanoBaHus, B NPOTUBHOM cryyae - O;

npu 3annoBoM Bbibpoce - 0, ecrn KOHCTPYKLMSA 06BanoBaHUs BMelLaeT BCHO BbiOPOLUEHHYIO HedTb, HEPTENPOAYKThI, UCKMoYaeT nepexnect HedTu, HedTenpoaykra
Yyepes oGBarnoBaHWe 1 ero paspylieHue/pasmbiB, B MPOTUBHOM cryyae - 1.

MrHOBEHHOE BOCMNameHeHne n obpasoBaHue ropswmx nponmeos (d) - 0,05;
obpasoBaHue gpendytowtero obnaka TBC (e) ansa Bcex guatonnme 1 HedpTel ¢ AaBneHMeM HachbiweHHbIX napoB meHee 10 klMa - 0, B ocTanbHbIX cny4vasx - 1;
obpasoBaHue kanernbHon B3Becu HedpTU, HedbTenpoaykTa B atMmocdepe (f): ans 6eH3MHOB M KEPOCMHOB MpU BbicoTe Bblibpoca 6ornee 5 M - 1; B ocTanbHbIX cryvasx - 0;

nosiBNeHne Ha nyTu apendyowero obnaka MCTOYHUKa 3axuranms (g) - 0,05.

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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Puc.1-1. [lepeBo cobbITuin paspyLleHus/nepenuea Ha3eMHOro pesepayapa

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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Puc.1-2. [lepeBo cobbITuii Npu Bbixode ra3oBow hasbl C HA3eMHOro pesepByapa
Ha puc.1-2 npuHATHI cnegyowme YCroBHblE BEPOSATHOCTU CODbITUIA:

BOCMNnameHeHue wnenda napos HedTH, HedpTenpoaykra (a) - 0,05; npekpalueHne ropeHus (b) npy HanNnuMu Ha AbIxaTenbHOW apMaType UCNPaBHOro orHenperpagnTens -
1, Ha 3a3ope - 0,75, Ha nitoke - 0,2;

3axuraHme HedTn, HedbTenpoaykTa B pesepsyape (c) - 0,2 unm B 3aBUCMMOCTU OT HAAEXHOCTW OrHemnperpaguTenei, UM ¢ y4eToM CMoCOGHOCTM MOTYLWMTb MoXap Ha
3a30pe;

npu nepexone ropeHna Ha pe3epByap B pe3epByape NnponcxoanT B3pbiB (d) - 0,2 ana pesepsyapoB CO CTaLl,VlOHapHOVl KpblLlJel)ll 1 Ana pes3epsyaposB C ﬂﬂaBalOl.U,eVl KpblLlJel‘/]
- 0,

B3pbIB BbI3bIBAET pa3pyLUeHne pe3epByapa (B TOM Yucre obpyLLeHre KpbIlWK ¢ Nepenvueom ropsiliero npoaykra) (e) - 0,5;
npu NpoBedeHUN NEHHON aTaky Npou3oLuen nepenus HedTH, HedpTenpoaykTa - 0,2 (6e3 NeHHoW aTaku He 3aJaeTcs);
BbIGpOC ropsiien HedTn, HedpTeNPOAYKTa NpY BCKUMNaHWM BOAbl B pe3epByape (g) - B 3aBUCMMOCTY OT 0BCTOATENbCTB;

noTepst yCTOMYMBOCTU pe3epByapa npu noxape B Hem (h) - B 3aBUCMMOCTH OT OBCTOATENbCTB.

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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ObpasoraHmne Hedrs, Hedmenpoayks Mocre papuna Peaynetnpyromee columme
CCROXOR OGCTANOTCH B pescpayape | MPOHCROIHT BOITOPAHME
HedTH, HedTeNpoIYKTOR

MNepexoa na Hawano cuenapua A,

! 1-b
Her :
E a - Mepexon va seree af1-b/c/1-d cucnapus A,
i Aa Ila
! Aa Lo
4 : - MNpexpaineHre apapuy
H ! | =L
H ’ :
o - Mepexoa Ha HaTA10 CUEHAPHA A,
Her I
1-a | . MMepexaa Ha petas o) 1-b/c/1 -d cucxapus A,
Ha la
b
Her
| e lpexpameHie aRapHn

Pwuc.1-3. [lepeBo cobbITMI Npu B3pbiBE BHYTPW HA3EMHOIO pesepByapa
Ha pwuc.1-3 npuHsTbI cneayowmne yCrnoBHbIE BEPOATHOCTU CODLITUNA:

npw B3pbIBE BHYTPU pe3epByapa obpasytoTcs pasneTtatowmecs anemMeHThbl pesepsyapa (a) - 0,02;

HedTb, He(bTENPOOYKTHI OCTAKTCS B pe3epByape U He NocTynatoT 3a ero npegensi (b) - 0,75;

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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3aXxuraHume HedTU, HePTENPOAYKTA B pe3epByape Npu oTCyTCTBUM BbiGpoca 13 Hero (c) - 0,2.

Mpouncxomur O6pasosanne OTcpodeHHOE PeaynsTHpylomee colbTHe
MIHOBEHHOE obnaka TBC mprn BOCTIIAMEHEHHE
BANHraHHe HCIApeHHH
| '., f R
s s i
: Cropanne/aipuis obnaka TBC. I[Toxap
! ; g B OOBANTOBAHHH
: Zla
Her ¢
Jla H‘i”
g Ipexpamenne apapuu
1-d P . Moxap B OGBATOBAHHM
Her
Ha
l-¢
Her
I l [pexpamexne aBapHH
-8

Pwuc.1-4. lepeBo cobbITMIN pa3pyLleHusi/nepenvea Nog3eMHOro pesepayapa
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Ha puc.1-4 npuHAThl cnegyouime yCnoBHbIE BEPOATHOCTU COBLITUN:

MrHOBEHHOE BOCMIaMeHeHne n obpasoBaHue ropsiLumx nponmeos (d) - 0,05;

obpasoBaHue gpendytowtero obnaka TBC (e) anga Bcex Au3enbHbIX TONNUB 1 HETEN C JaBNEHNEM HacbILeHHbIX napoB meHee 10 kla - 0, B ocTanbHbIX cnyyasax - 1;

nosiBNeHne Ha nyTu apendyowero obnaka UCTOYHUKa 3axuranns (g) - 0,05.
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Her
I.l_i Toperme B pesepayape. [ToxHoe BuTOpaHRE HedTH,
£ HEQTENpPOIYKTOS (THKBHIALMS NOXAP)

Pwnc.1-5. [lepeBo cobbITMI Npu BbiIXoAe ra3oBon asbl U3 Nofa3emMHoro pesepsyapa (Tuna XXbBP)
Ha pwuc.1-5 npuHsThI cneayowmne yCrnoBHbIE BEPOATHOCTU CODLITUNA:

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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BOCMNNameHeHue wrnenda napos HedTn, HedpTenpoaykTa (a) - 0,05;
npekpatlieHne ropenus (b) - 0,75;

3axuraHne HedTun, HedpTenpoaykTa B pesepByape (C) - 0,2 nnn B 3aBUCMMOCTU OT HAAEXHOCTU OrHenperpaguTenen, unm ¢ y4eTtoMm CnocobHOCTM NOTYLUUTL NOXap Ha
3a3ope;

npu nepexoae ropeHns Ha pesepByap B pesepByape npoucxoaut B3pbis (d) - 0,2;
B3PblB Bbl3blBAET paspyLUeHne pesepByapa (paspyLueHue kpbiwm) (e) - 0,5;
npv NpoBeAeHMN NeHHOW aTakn npousowen nepenvs HedTH, HedpTenpoaykTa - 0,2 (B cnyvyae OTCYyTCTBUS AAHHOIO BapuaHTa - NeHHON aTtaku - He 3agaeTcs);

BbIGpOC ropsiein HedTn, HedPTENPOAYKTA NPY BCKMNaHWUKM BOAbl B pe3epByape (g) - B 3aBUCMMOCTH OT 06CTOATENbCTB.

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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Pwuc.1-6. [lepeBo cobbITMI Npu B3pbiBE BHYTPW Noa3emMHoro pesepsyapa (Tuna XXBP)
Ha puc.1-6 npuHATHI cnegyowme YCroBHblE BEPOSATHOCTU CODbITUIA:

npu B3pbiBe BHYTPY pe3epByapa 06pasyloTcs pasneTaloLlmMecs aneMeHTbl Kpbilin pesepsyapa (a) - 0,02;

3axuraHue HedTU, HedpTeNpoayKTa B pe3epByape Npu oTCYTCTBUM BbiGpoca 13 pesepsyapa (c) - 0,2.

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”
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Puc.1-7. [lepeBo cobbITuiA Npu paspyLLleHM eMKOCTU Nod AaBNEeHNEM
Ha puc.1-7 npuHATbI cnegyowme YCroBHble BEPOSATHOCTU COBLITUIA:

€MKOCTb COXpPaHSAET LIeNOCTHOCTb Nocne nosiBneHus paspyLueHus (a) - 0,95;

paspyLLeHMe HWKe YPOBHS Xunakoctn (b) - nponopunoHanbHO OTHOLLEHWIO CPEeAHEN BbICOThI YPOBHS XXMAKOCTU (B3MBA) K BbICOTE EMKOCTU (€CNN HET AaHHbIX, MPUHUMAKOT
0,8);

MrHOBEHHOE BOCMNaMeHeHe K obpasoBaHue ropsilux nponveos/dakenos (¢) - 0,05 onsa ncreyeHus xugkon dasbl (OTBEPCTME HWXKE YPOBHA xuakocTtu); 0,2 ons
NcTeveHns ra3oBon gasbl (OTBEPCTUE BhILLE YPOBHS XUOKOCTH);

obpasoBaHue gpendyrowtero obnaka TBC (d) - ons Bcex AnsenbHbIX TOMAMB U HEPTEN C AaBNEHMEM HachklweHHbIX napoB meHee 10 klMa - 0, B ocTanbHbIX cny4vasx - 1;

nosiBNeHne Ha nytu gpendyowero obnaka nctodHmka 3axuradms (e) - 0,05 gna ucteveHns xumakon dasbl (OTBEPCTME HWXKE YPOBHS xuakocTn); 0,2 - Ana ncreyeHums
rasoBov dasbl (0OTBEPCTME BbILE YPOBHS XUAKOCTW);

obpasoBaHuMe kanernbHoM B3Becu (aucneprmpoBaHHor ctpyu) (h) - 0,7 (Tonbko B criy4ae CBULLIEN).
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Puc.1-8. [lepeBo cobbITuii Npu paspyLLieHn Nog3EMHON EMKOCTU NOA AaBfeHMeEM
Ha puc.1-8 npuHATbI cnegyowme yCrnoBHble BEPOSATHOCTU COBLITUIA:

€MKOCTb COXpPaHSAET LIeNOCTHOCTb Nocne nosiBneHus paspyLueHus (a) - 0,95;

paspyLLeHMe HKe YPOBHS Xunakoctn (b) - nponopunoHansHO OTHOLLEHUIO CPEAHEN BbICOThI YPOBHS XUOKOCTU (B3MMBaA) K BbICOTE EMKOCTU (€CNN HET AaHHbIX, NPUHUMAIOT
0,8);

MrHOBEHHOE BOCMNIaMeHeHne n obpasoBaHue ropsilumx dgpakernos (d) - 0,2;
obpasoBaHue gpendytoutero obnaka TBC (e) - ons Bcex An3enbHbIX TOMAMB U HeTEN C AaBneHMeM HacbiweHHbIX napoB MeHee 10 klMa - 0, B ocTanbHbIX cny4vasx - 1;
nosiBneHue Ha nytu gpendytowero obnaka ncrodHuka saxuranuns (f) - 0,05 gna nonHoro paspywenus; 0,2 ona 4acTUYHOrO.

obpasoBaHmne kanenbHOW B3Becu (amucneprmupoBaHHom ctpym) (h) - 0,7 (Tonbko B criyyae CBULLEN).
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Puc.1-9. [lepeBo cobbITUn Npy aBapun B HACOCHbIX
Ha puc.1-9 npuHAThI cnegyowme yCroBHble BEPOSATHOCTU COBLITUIA:

BO3MOXHOCTb 06pa3oBaHus kanenbHon cmecu (a) - 0,3;
MrHOBEHHOE BOCMNIaMeHeHne n obpasoBaHue ropswmx nponuneos/dakenos (b) - 0,05;

obpasoBaHne TBC (c) onsa Bcex Au3enbHbIX TOMNMB M HEPTEN C OABNEHNEM HacCbIWEHHbIX NapoB MeHee 3 klla (Hacockl B nomeleHun) n 10 klla (Hacocbl B OTKPLITOM
nnowazake) - 0, B ocTanbHbIX cnyvasx - 1;

nosiBneHue Ha nytu aperdytoero obnaka nctovHmka saxuranus (d) - 0,05.
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Pwnc.1-12. MNeun

Ta6bnuuya N 1-1

BepoATHOCTbL BO3HUKHOBEHUA UCTOYHUKA BOCNIaMeHeHusa ansa cueHapuwes Ha puc.1-10, 1-11, 1-12

McTOYHMK BeposiTHOCTb BO3HMKHOBEHMS UICTOYHMKA BOCNTaMeHeHMs
WHaycTpuanbHasa 30Ha 0,9
OT1penbHO cTosWmMe TEXHONOrMYeckme 0O beKThI 0,5
[opora <50 eguHuy, TpaHcnopTa B Yac 0,5
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Hopora >50 eguHuy, TpaHcnopTa B Yac

Ta6bnuuya N 1-2

BepOHTHOCTb BOCnJjilaMeHeHUA onacHoro sewecrTtea OoT nosABMUBLUErocAa aHepretu4ecKkoro (TeﬂﬂOBOFO) UCTOYHMKA (pasnwmble TUNbl onacHoro BeLI.l,eCTBa) Ansa

cueHapueB Ha puc.1-10, 1-11, 1-12

OnacHoe BeLLEeCcTBO BeposiTHOCTb BoCMnaMeHeHus
MrHoBeHHOEe OTnoxeHHoe
JlerkoBocnnamMmeHsIloLLNecs KUAKOCTN 0,065 0,065
["optoume XnakocTn 0,01 -
BocnnameHstowmecs rasbl 0,5 0,1

Ta6bnuuya N 1-3

BeposaTHocTb achpchekta BLEVE 1 orHeHHoro wapa gns cueHapueB Ha puc.1-10, 1-11, 1-12

Tun obopynosaHus

BeposATHocTb 06pa3oBaHus

CraumoHapHas ycTaHOBKa

0,7

TpaHcnopT

1

lpunoxeHue N 2
Kk Pykogodcmey
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PacueT konuyecTBa BelecTB, y4aCTBYHOLWMX B aBapuu Ha NMHENHOM YaCcTU NPOMbICIIOBbLIX TPY6ONpPOBOJOB
Pacuem obbema (maccel) pasnuswelics Hegbmu (nnacmoeol xudkocmu, Heghmenrnpodykma)
PaccmoTpyMM yyacTok NMHENHOW 4acTu npombicrioBoro Tpyoonposoga (JIY MT) NpoTsKeHHOCTbIO Ly Mexgy HacocHbiMu cTaHumsmmn (HC1, HC 2), Ha koTopom Ha

PaccTosiHUM X OT CTaHLMIN NPOU3oLLIa aBapuitHasa yTedka Yepes apdeKTUBHYIO NNoLaas aBapuitHoro OTBEPCTUS Sacpq:.

OTMeTUM, 4TO Kak Ha yuyacTke Ly, Tak 1 3a ero npegenamm (4o HC{ v nocrnie HC 3), y4acTok MOXET M He NPeACTaBnsTb COBON N30MMPOBAHHYIO CUCTEMY, TO €CTb B

oTAaenbHbIX Todkax JIY MT k HEMY MOryT noaxoanTb/oTXoauTb apyrue NINHENHbIE y4acCTKW. OTn nogxogswme/oTxoasime y4acCTKn MOryT nnbo 3ambikaTbCs Ha paCCManMBaeMbIVI
y4acCToK (J'IyI'IVIHI'l/I), nmnbo OCYLLECTBIIATb TPAHCNOPTUPOBAHNE XXNOKOCTU B HE CBA3aHHbIE C AAaHHbIM NNHENHbIM y4aCTKOM MecCTa (qepes oTBOAblI, OTBeTBJ'IeHI/IFI).

[INsi WTaTHOMO pexuMa yHKLMOHMPOBAHNS PACCMAaTPUBAEMOTO y4acTKa PACXof XMAKOCTU COCTaBnseT L. Takke N3BECTHbI JABNEHNS Ha BXOAE U BbIXOAE OTAENbHbIX
TIMHENHbIX Y4aCTKOB.

O6wwii 06bem BbITEKLIEN XKUOKOCTU onpeaenseTcs npoLeccamy BO BCel pa3BeTBNeHHON TpybonpoBoaHol cucteme. O6LwmMin o6beM [ onpeaensioT no dopmyre

= Ay s, (2-1)

roe ¥ - 06beM XKMOKOCTM, BbITEKLLEN B HaMoOPHOM peXume, ToO eCTb C MOMEHTAa NOBPEXAEHMS [0 OCTAHOBKM Nepekayku, M 3 :

77 - 06bEM KMOKOCTH, BbITEKLEN B GE3HANOPHOM PEXUME, C MOMEHTA OCTAHOBKY MEpeKaqk 40 3aKpbITUsS TpYGONpPOBOAHON apMaTyphl, M- ;

F3- 00beM XNOKOCTW, BbITEKLLEA C MOMEHTA 3aKpbITUA TPY6OﬂpOBOLI,HOl7I apmMaTtypbl 00 NpeKkpaweHuna yTeyku (ﬂ,O MOMEHTa I'IpVI6bITVIFI aBapVIVIHO-BOCCTaHOBMTeﬂbHOVI

Gpurazbl Y IMKBUAALNM YTEYKM UMK A0 MOSTHOTO ONOPOXKHEHMS OTCEYEHHOI YacTh TPyBONpoBoaa), M= .

Obbem I1-':r]_, BbITEKLINA U3 y4acTKa JIM MT 3a MHTEpBAas BpeMeHun Tr]_C MOMEHTa BO3HMKHOBEHUA aBapun 0O OCTAaHOBKU NepeKaydku, onpenendrT YNCIEHHbIM pelleHnemMm
CUCTEMDI nwcbcbepeHumaanblx ypaBHeHVIl7| B YaCTHbIX NMPOM3BOAHbIX, BKINtOYatoLLLEN 3aKOHbI COXpaHeHua MaccCbl, MnyrbCca N 3HepPrun NOToKa HbIOTOHOBCKOW XXUAKOCTH:

YpaBHeHNe Hepa3pbIBHOCTU (ypaBHeHMe COXpaHeHnA MaCCbI)Z

dp_ dp-Ad-u)

ypaBHeEHNEe CoOXpaHeHNA nMmnyrnbca:

. ol A E
H_B(;uj:_fn_a(ﬂpu )_ %, m(EE)

ooulbl-d o 0B
A % 5D pou E P [5 (2-3)
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ypaBHEHNE COXpaHEeHNA SHEPIrnn:

& 2 A
ﬂ-a(p-z}z —a(p-ﬂ-u-E}—En —ﬁ-lm{Re} : p-u3 +O+A T Ty). (2-4)

CB$13b [aBrieHuWs], NNIOTHOCTU 1 TeMnepaTypbl (YpaBHEHNE COCTOSHUS):

B -R=ctlp-pp-cidB-T, (2-5)

roe X - paccrosiHue ot Havana MT, m;
- OCpEeQHEHHOE MO CEeYEHUI0 JaBMNEHME XMUAKOCTH, Ma;

- paBneHue npv HopmMarbHbIX ycnosusx, MNa (101325 lMa);
Tn- TemnepaTypa npu HopMmanbHbIX ycrosusx, K (293,15 K);
I - ocpeQHeHHasi Mo CeYEHUIO NMOTHOCTb, Kr/M - ;

0 - NNOTHOCTb XUAKOCTU npn HoOpMarlibHbIX YCIOBUAX, KI'/M3 ;

i - ocpeHeHHasa No Ce4eHN0 CKOPOCTb XKUOKOCTH, m/c;

lrp (Be) - KO3(PMLMEHT TPEHUs!, 3aBUCSLLMIA OT pexnuma TeveHust B Tpybe (0T uucna PeiiHonbaca Ee =i - L)1 11), npn Heo6XxoaMMOCTU B 3Ty BENUUMHY BKIOYAOTCH U
MECTHbIE€ CONPOTUBIIEHMS HA Pa3nMYHbIX 3fIeMeHTax (3aaBuXKKax, knanaHax v T.4.);

A(x) - nnowagp nonepeyHoro ceveHnss TpybonpoBoaa, B o6LiemM cnyvyae nepemeHHas no Tpacce, M 2
DX} - HomMuHanbHBIN avnameTp [T, B obLiem criyqyae nepeMeHHbI No Tpacce;
My (x) - yaenbHas (Ha eauHULy ANWHbI TPYObl) MHTEHCUBHOCTB BbIGpOCa XUAKOCTU U3 TPyObl HA MecTe paspyLleHus, Kr/c/m;

fpiz) - yaenbHas (Ha eavHuLy AnuHbl TPpyObl) MHTEHCMBHOCTbL MOTEPU MMMNYIbCA NPU BIBPOCE XUAKOCTM U3 TPYObl HA MecTe paspyLUeHusi, Kr/c 2/m 2;

By (x)- yaenbHas (Ha eauMHuLy AnuHbl TPYObl) MHTEHCMBHOCTbL MOTEPU BHYTPEHHEN SHEPTUM NpU BbIOpOCE XNOKOCTU U3 TPYObl Ha MecTe paspywenus, [hx/c/m;
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g - yckopeHue cBoboaHOro nageHus, M/CE;

- nokarnbHbii yrnoson koaddurumeHT Tpaccel MNT P=dz/dx,
£ - yoenbHas BHYTPeHHAst aHeprus, Ix/kr;

5 - KO3thDULMEHT TENNOBOro 06bLEMHOro paciunpeHust, 1/K;

Q(xj - yoernbHadA (Ha eanHnuy OnnHbl pr6b|) WHTEHCUBHOCTb 3HEepruu, I'IOCTyI'I&I-OLU,GVI K TpaHCcnopTnpyemMmomy npoaykTy npu ero HarpeBaHmn B HarpesaTtensx;

BT, ?T:p:l - yoenbHag (Ha eauHnLy AnuHbl TpyObl) MIHTEHCUBHOCTL TEMNOOOMEHA C OKpYXKatoLLen cpeaown;

£ - CKOPOCTb pacnpoCcTpaHeHNs 3Byka B TPaHCMNOPTUPYEMOW NPoayKUMK, M/c;

Z - HUBENVpPHasa OTMEeTKa Tpacchkl, M;
W - KUHeMaTUYecKuil koapuLmeHT BsiskocTn (¥ = LI P) m 2/c;

H - auHamnueckunii KoaPULNEHT BASKOCTM XUAKOCTYM (B 0BLLEM Cryyae 3aBUCALLMIA OT TeMMepaTypbl TpaHcnopTupyemon cpeabt), H-c/m 2,

B cnyyae, ecnu Temnepatypa B Tpybe ocTaeTcsi MOCTOSHHOW (MM MeHSAeTCA He3HauuTenbHO) Ha BceM NpoTsbkeHumn T (T(-’f}' = const | ysotepmudeckoe TeueHme),
AOMNycKaeTCs peLleHne TONbKO CUCTEMbI ypaBHEHUN (2-2)-(2-3) 6e3 ypaBHeHus (2-4).

YpaBHeHue cocTosHUA (2-5) ncnonb3yoT AN cxaTton cpedbl (npu fo= iy ), NPV MHbIX YCNOBMSAX (NPW pacTAXXeHUKn) NNOTHOCTb NonaratoT paBHOM HaYanbHOW NIIOTHOCTH.

B cnyyae oTcyTCTBUMSA BETBMNEHUM y4acTka cucTeMy ypaBHeHun (2-2)-(2-5) sanucbiBaloT TONMbKO NS OAHOro yvacTtka. B crniyyae HanmMunsa HECKONbKUX NUHENHbLIX Y4aCTKOB,
COEQIMHEHHbIX B €MHYI0 CUCTEMY (OTBETBIEHUSA, NYNUHIN U T.4.), CUCTEMY YpaBHeHU (2-2)-(2-5) 3anucbiBaloT AN BCEX NMUHEMHbIX YY4aCTKOB, COCTaBMNSAOLWMX pa3BeTBNEHHYIO
TpybONpoBOAHYIO CUCTEMY U BMMSAIOLIMX HA Maccy Bbibpoca Ha mecTe aBapuu. [py 3ToM B ypaBHeHus (2-2)-(2-4) B npaBylo YyacTb 406aBnsATCA cnaraemMble, OnUcbiBatoLLme
AONOMHUTENbHOE NOCTYyNNeHne unu 3abop Macchl, MMMNyNbCca K 3HEPTMU U3 OTAENBHO B3STOr0 NIMHENHOTO y4acTKa B CMEXHble Yy4acTKu; 3TW criaraemble aHanormyHbl BeMYMHam

My (xy, Iz}, Epix).

Cuctemy ypaBHeHU (2-2)-(2-5) [ONONHAT HayanbHbIMU U TPAHNYHBIMU YCITOBUSIMM.

B kauecTBe HauvamnbHbIX YCIOBUMA BbIOMpAlOT MO0 PEXMM CTaLMOHAPHOro TedeHus (ECrM OH M3BECTEH), MMBO COCTOSIHME MOKOS (ECNU PEXUM CTaLMOHAPHOIO TeYeHUs
3apaHee Heu3BecTeH). B mocrnegHem crniydae pexvm CTauMOHapHOro TeYeHWs MonyyalT NyTeM pelleHMs HecTauMoHapHOW 3adaynm O 3anycke Hacoca (HacoCOB) Ha BXxoge
(Bxopax) TpybonpoBogHon cuctembl. OBbIMHO A4S NONyYeHMs CTauuOHapHOro pexuma TeveHuss B TpybonpoBOAHOW cucTeme A0CTaTo4YHO OT 5 Ao 10 BpeMeHHbIX MHTepBaros,
3a KOTOpble BO3MyLLeHue npoberaeT no Bcer TpybonpoBOAHON cucTemMe OT Havyana 4o KoHua.
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paHWnYHbIE YCrOBMS BbIGMPAIOT creayowmmM obpasom:

Ha Bxoge MNT npon3sogHasA gaBJieHUA nonlaraeTcd paBHOVI HYJTI0, @ CKOPOCTb NOTOKa onpeaenaeTcsa ¢ y4eToM 3TOro JaBneHus no xapakrepucTuke Hacoca H-Qp "Hanop -

pacxoa", Takke 3agaeTcs Temnepartypa XuakocTu Ha BXOAE;

Ha Bbixoge MMT cywecTByloT ABa cnocoba 3agaHusi rpaHNYHbIX YeroBuii. Ecrin Ha BbIXO4e CTOMT Hacoc, OCYLLECTBAIOLWMIA HarHeTaHWe XUAKOCTU B CreAyoWniA y4acToK
MNT, To cnenyeT, nonaras paBHOW HYMO NPOU3BOAHYIO AABIIEHWS, ONpPeaenuTb CKOPOCTb MOTOKA C YY4ETOM ITOTO AaBfEHUs U AaBlieHWe B Havare Criefylollero yyactka no
XapaKTepucTuke Hacoca "Hanop - pacxoa" (3TOT NoAxon aHanorMyeH 3agaHuio BXOAHbIX ycrnosuit). Ecniv Ha Bbixogde MT nponsBoasT CRMB XXMOKOCTU B KaKy-NIMGO eMKOCTb, YTO
06ObIYHO MMEET MECTO Ha MOCIeAHEM y4yacTke, TO 3a4aloT AaBIEHNe B 3TOW eMKOCTU (Kak NMpaBuiio, paBHOE aTMOCGEpPHOMY), a Takke PaBEHCTBO HYSO NEPBbIX NMPOMU3BOAHbLIX

CKOPOCTW U TEMNEpPATYpbI.

Nocne cpabaTtbiBaHUA 3anopHoW apmaTtypbl rpaHuYHble ycrnoBusi Ha Bxoge/Bbixode T mnameHsitoTcsA. paHUYHble yCroOBUSI COOTBETCTBYIOT YCMNOBUIO "KECTKOWM CTEHKU":
p p p ypbl TP y i il p y yroT 'y

paBeHCTBO HYIH0O CKOPOCTU Ha rpaHunuax n paBeHCTBO HYIHO NepBbiX NPOM3BOAHbLIX MO AaBNEeHUI0 U TeMnepaType.

B mecTax BeTBneHnss TpybonpoBOAHON CUCTEMBI (BXOA UMW BbIXOA TPYObl U3 IMHEMHOrO y4acTKa) AOIMKHbI COXPaHATLCH NOTOKM MAacCChl, UMMNYNbCa U SHEpPruu.

[ns onpeageneHns BenuynHbl NCNOMb3yeTcs 3aBucuMocTb Koynbpyka-YawTa, cessbiBatowas koadduumneHT TpeHus ¢ yncnom PeriHonbaca v xapakrepuctukamu MNT:

= —2lg 251 n Z e

1
M Re Ay 3710 |,

rae Zmep - LLEPOXOBATOCTb BHYTPEHHEN nosepxHocTy MT.

CooTHoweHune (2-6) npeactaBnseT cobomn TpaHCLEeHOEHTHOe ypaBHEHUe, peLlas KoTopoe MOXHO onpeaenvTb :"'-Tp (Fe) .

MomMMMO COOTHOLLEHUSA (2-6) ona onpegeneHna BesindmHbl MOryT MCnosib3oBaTbCA UHbIE 000CHOBaHHbIE COOTHOLLUEHUS:

;II"TP = &4/ Re npn Ee < 2000;

A = (016 Re—13)-10"* nps 2000 = Re = 2800,

?LTP = 0,3164/(Fe- 0,25} npy 2800 <Re =Rey;
?LTP =8+(1,7/Fe- 0,5 npy Rey <Re =Feq.

MpenenbHble 3HaYeHUs Eey, Eegausnavenns B npveeaeHbl B Tabn. N 2-1.

(2-6)

(2-7)

(2-8)

(2-9)
(2-10)

Ta6bnuuya N 2-1
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MpepenbHble 3Ha4YeHUA RE1 , REQ M 3HaYeHus £

HapyxHbii anameTp REI _10_3 Fe 5 _10_3 B-10 4

Tpybonposoaa, MM
219 13 1000 0,0157
273 16 1200 0,0151
325 18 1600 0,0147
377 28 1800 0,0143
426 56 2500 0,0134
530 73 3200 0,0130
630 90 3900 0,0126
720 100 4500 0,0124
820 110 5000 0,0123
920 115 5500 0,0122
1020 120 6000 0,0121
1067 121 6000 0,0121
1220 125 6800 0,0120

Mpun uncnax PenHonbaca, 6onblinx, Yem ykaszaHHble B Tabn. N 2-1 3Ha4yeHuin RE—'Q(B KBaApaTUYHOW 30He), KO3(hULMEHT rMapaBnINYEeCcKoro CONnpoTUBIIEHUS OCTaeTcH

NOCTOSIHHBLIM U PaBHbLIM 3HAYEHMIO ;II“Tp, paccuntaHHoMy no dopmyne (2-10) npu Fe=Feq.

Ons onpepeneHna BenmMynHbl Q MCMNOJNb3YHOT 3aBUCUMOCTb
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roe T - TemnepaTypa HedpTh (HedpTenpoaykta), °C;
T

cp - TeMnepaTtypa okpyxatoLleii cpegbl, °C;

oy
(T, Ty = TT(TEP -7 (2-11)

r - k09hbULMEHT Tennonepenaym HedpTn (HedpTeENPoOaYKTa) C OKPYXKaloLLen cpefon, onpeaensdemblii no chopmyne:

roe an- npuBeneHHas TomnuMHa, MM; an =H+H,,

H , - apdexturas TonumHa, mm; 2y = Foghpy Moy

H 4 - TonwmHa creHkun, mm;

Nurp- yncno HyccenbTa,; Nurp = Clppan DNV ?'"I'p;

?Lr'p , :"-.;H - KO3 PULMEHTBLI TENNONPOBOAHOCTH; ;II“I'p=1 4 BT-K/m; 5"~CH =0,465 BT-K/m™m;

oz - KOOMUUMEHT Tennonepeaayn Bosayxa;, “eosm=11,6 BT-K/m 2,

2h
P ,BCIIH — = 3,
20
T i . ECIH % <3, (2-12)
O | 1
i Mu

OnuncaHHas Bbile npoleaypa OTHOCMTCS K y4acTKaM, Ha KOTOPbIX MPOUCXOAUT TeyeHne Ha nonHoe ceveHne. Ecnn B IMT cyllecTByeT y4acTok, rae UMeeT MecTo TedeHne
Ha HeronHoe ceyeHue TpyOonpoBoAa, TO AaBrieHWe B 9TOM Yy4yacTKe MPUHMMAlOT paBHbIM AAaBMEHUI0 HaCbILEHHbIX MapoB NepekayvMBaemMon XUAKocTu, a pacxon ee B MT
NPUHMMAIOT paBHbLIM pacxody B nocriegHem cedeHun MNT, roe ceveHme BbIno NoMHOCTLIO NEPEKPLITO XUOKOCTbIO.
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CkopocTb ncteveHus xugkoctun ns MNT Ha yyacTkax, rge cylecTsyeT u3bbITOYHOE AaBneHne, onpeaensoT no opmyne

L_F
2 P

Up=,le—— )
o (2-13)

roe P}t&p - pasneHue cHapyxu T, Ma.

[ns cyxonyTHbIX y4acTKoB P}[&p=101325 Ma, ana nogsogHbIX MNT BEAMYUHY P}t&p OMnpeaensoT Kak CyMMy aTMocepHOro AaBneHnst u gaBrneHus ctonba XuaKkocTn Hag
OTBEPCTUEM pa3repMeTu3auum.

CooTBETCTBEHHO NOTOK MaCChl yepes3 oTBepCTMe 3a4aloT BblpaXeHnem

My =53 - Up-p, (2-14)

roe - koapULMEHT, KOTOPbIN MPUHMMAET MaKCUManbHO BO3MOXHOE 3HavyeHune, pasHoe 0,6;

Sj - nnoLagb OTBEPCTUA pasrepmeTusaLmmn, m 2

®opmynbl (2-13), (2-14) ncnonb3yloT, KOrga Ha MecTe paspylleHus CylecTBYeT M3ObiITouHOoe AdaBnexue. [pu KpynHbiX paspylleHusx, Korda AaBreHve nagaet [o
aTMOCEePHOro, MOTOK XXMOKOCTW B OKPYXKaloLLylo cpegy paBeH CyMMe MOTOKOB KaXaoro 13 koHuos MT.

Ha yyacTtkax, rae cywectByeT camMOTeYHbIA NOTOK HAa HEMOMHOE CeYeHue, pacxo paBeH HymM, eCnu OTBEPCTUE PacnosioKeHO BbIlle YPOBHS Xuakoctu. Ecnu oteBepcTtue
PacnonoXeHo HXKe YPOBHS XXUAKOCTU, TO NOTOK MacChl Yepe3 OTBEPCTUE OLIEHMBAIOT Ha YPOBHE J0NM 06Lero ee pacxoga, NpornopLnoHanbHON 40NN OTBEPCTUS OTHOCUMTENBHO
nnoLagn cevyeHmns, 3aHAaTon xmagkocTbto B [T.

[ns BbIBOAA MHTErpanbHbIX HANOPHO-PacXoaHbIX XapaktepucTuk HC ncnonb3yoT hopmyny

H=a-b 0F, (2-15)

roe o, b - JKCnepunMeHTanbHoO onpeaerneHHbie KOS(*)d’)VILI,VIeHTbI LUTAaTHOIo pexnma paGOTbI HaCOCOB.

O6beM XNUaKoCTU ¥4 | BbiTeKLLen B 6e3HaNOPHOM PEXMME C MOMEHTa OCTaHOBKM NepeKayki A0 3aKpbITUsSi TPYGOMPOBOAHOM apMaTypbl, ONpeaensioT:

[0 crnaga gaerneHus B Tpybonposoe (B YaCcTHOCTU, OO0 YCTAHOBMNEHUS] BaKyyMMETPUYECKUX AABMEHUI B CaMbiX BbICOKMX TOYKaxX TPaCCbl B KaXXAOM M3 MpUMerawnwmnx K
MECTy aBapum y4yacTkoB TpybonpoBoga) pelleHneM CUCTEMbI ypaBHeHU (2-2)-(2-14). B aTom cnyyae pacyeT 0ObeMOB BbITEKLLEN XUAKOCTU ¥ aBnsietcs npogormkeHnem

Buumanue! JlonoiHuTeIbHYIO HHPOPMAIHIO cM. B sipiibike "[Ipumedanns”



PykoBozacTBO 1o 6e3onacHocTH "MeToiuKa aHaIn3a pUcka aBapuil Ha OnacHbIX MPOM3BOJCTBEHHBIX 00beKTax HedTerazonoobyn"”
Pyroeoocmeso no besonacnocmu om 17.08.2015

Crpanuna 36

pacyeTa 06bEMOB BbITEKLLUEN XNUOKOCTU PE C U3MEHEHUEM FPaHUYHbIX YCNOBUI (OCTAaHOBKOW HACOCOB Ha BXOAe TPYOONPOBOAHOW CUCTEMDI);

nocre cnaga faeneHus B TpybonpoBoge (B 4YaCTHOCTM, MOCMEe YCTAHOBMEHWUSI BaKyyMMETPUYECKMX AaBMEHMW B CaMbIX BbICOKMX TOYKax TpacCbl B KaXAOM U3
npunerawowemMm K MecTy aBapum y4acTKoB TpybonpoBoga) OMOPOXHEHWEM pacrofiokeHHbIX Mexay AByMs Onvkanwmmum HC BO3BbIWEHHbIX UM Mpuneralwmx K MecTy
MOBPEXAEHUS YYaCTKOB, 3a MCKITIOYEHNEM MOHKEHUA MEXOy HUMW. VIcTedeHre XnakocTu onpegensieTcs NepeMeHHbIM BO BPEMEHU HANopoM, YMEHbLUAKLWMMCS BCNeacTBue
OnopoXHeHus Tpybonposoaa. Bpems nepekpbiTs TpyOONpoBOAHON apMaTypbl ONpeaensieTcs ee TEXHNYECKMMU XapaKTepUcTUKamu.

AJ'IFOpI/ITM pacyeTa obbemMa XMAKOCTH Vz B 3TOM Cliydae 3aBUCUT OT pa3MepoB OTBEPCTUA pa3repmeTtun3auunn. I'IpM cBuax pa3mMmep OTBEpPCTUA HACTOJIbKO Marll, 4TO

CyLleCTBEHHOIro ABM>XeHnAa cpebl B pr6€ He Habniogaetcs. |_|03TOMy npn pacyete MHTEHCUBHOCTU UCTEYEeHUA MOXHO, npeHe6pera9| CTONMb MalnblM ABWXEHNEeM, XUOKOCTb B

TPyGONpOBOAE CUMTATb MOKOSILLENCS, @ 3€PKamno XUAKOCTU B KaXOOM M3 IVop yyacTKoB TpyGONPOBOAHONM cuCTEMbI GyaeT HaXOAUTLCS Ha OHOM YPOBHE (Z3ep ). NaBneHve B
TpyGonpoBoae GyaeT onpeaensTbCs rmapoCTaTUKOIA:

Prxyp = Py TPE (Zsep —-z), (2-16)
rae Zzep- ypoBeHb (HMBENMMPHAs OTMeTKa TPacehl), Ha KOTOPOM HaxoauTCA HedTb, HedpTenpPOaYKT (3epKano X1AKOCTH), M;
Z - HUBENVPHasa OTMETKAa Tpacchl, M;
Frmrmp- BHYTPeHHee fasnexune B Tpybonposoge, MMa;
Py - BakyymMMeTpuyeckoe AaBrieHne napos HedTw, MMa;
2 - ocpeHeHHas MO CEYEHMIO MNOTHOCTb, KI/M 2 ;
g - yckopeHue cBoboaHOro nageHus, mic.

[aBneHne Ha mecTe paspyLwieHnd (BbICOTHaFI OTMETKa Z*) COCTaBUT:

pBI-l’j,pr = p}r +pg I:Zsep - Z*:' ) (2-17)

roe Z+- ypoBeHb (HI/IBeJ'II/IpHaﬂ OTMETKa TpaCCbI), Ha KOTOPOM HaxoguTCA MeCTO paspyLlleHud, M.

Pacxof XuakocTy Yepes CBULL ONpeaensioT creayoLwmm o6pasoMm:
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£ - F

roe .- KoabULMEHT, KOTOPLIN NPUHUMAET MakCUMarnbHO BO3MOXHOE 3HadyeHue, pasHoe 0,6;
3 - nnowaab ceuLwa, M 2

I - ocpeagHeHHas Mo CeYeHmto NIIoTHOCTb, Kr/m = ;
Frap - HapyKHOe iaBneHne B OKpyxaloLLen cpee Ha mecTe paspylieHus, MNa.

MonoxeHne BLICOTHON OTMETKM 3epKana XWOKOCTU Zzep MO MEpe WUCTeYEHUs XUAKOCTU MeHsieTcs (Zsep(f':' ). B HavyanbHbIi MOMEHT BpemeHM nnowagp 3epkana

HaxoamTcAa Ha ypoBHE MaKCUManbHOW BbICOTbl M3 BCEX prGOHpOBOD,OB. B nocneaywouime MOMEeHTbl BpPpEMEHWU BbICOTa 3epKarna XWAKOCTU yMeHbLlaeTcd, npu 3TOM No
OOCTUXEHNN BbICOTbl MakCMalibHO BbICOKUX TOYEK B OPYrnx pr60I'IpOBOﬂ,HbIX OTBETBJIEHNAX B 3TUX OTBETBJIEHUAX TaKXe 6yp,yT NoABNATLCA CBOU NMOBEPXHOCTU XXNUOKOCTW. B
KOHEeYHOM uTore B cucrteme C(*)OpMVIpyeTCFI CTOJ1bKO HOBerHOCTeVI, CKONbKO B HEW OTBETBNEHUN. BO BCcex OTBETBEHMAX BbiCOTa 3epkana He(bTVI (He¢>Tenpo,quTa) coBnapgaert.

Mo mMepe CToKa XXMOKOCTU MPOUCXOOUT HE TOJSIbKO MOCTENEHHOE CHUXKEHWE BbICOTbI 3epkan HedTu (HedTenpoaykra) Zsep{ﬁ), HO W nepeMeLlleHne Ux BOONb TpyGonposBoaa

(x (£}, x20(¢)u 1.0.). Takoe nepemeLLeHne NO ANMHE MPOUCXOAUT Kak HEMPEpPLIBHO, Tak U ckaukamu. CkaukooBGpasHoe uaMeHeHne X ) npoucxoauT, korga Ha nyTu 3epkana

BCTpeyaeTcst V-06pasHblii CNycK-NoAbEM U BbiCOTa 3epkaria CpaBHMBAETCS C BbICOTOM feXallero no xody CrvBa XMAKOCTU NokarnbHbIM MakcumymoM. Ckayok NpoucxoauT Ha
BEJIMYMHY PacCTOsiHMSI, KOTOpOoe pasfensieT fokanbHbIA MakCUMyM U TOYKY Ha CMyCKe C TOMW XKe BbICOTOM, YTO W foKanbHbIA MakcuMyM. V-06pasHblii Npodunb Mexay aTuMm
TOYKaMM OCTaeTCs 3anoNHEH XUAKOCTbIO, U CMMB Aanee 6yaeT NPOMCXOAUTb U3 y4acTka, PacroNOXEHHOro Nocre NokanbHOro Makcumyma.

Mpu TpewmHax, Korga Ha MecTe paspyLleHus elle cylecTByeT M3bbITOYHOE NO OTHOLLIEHUIO K aTMOCEPHOMY AaBfeHue, pacyeTe UCTeYeHUss Ha MecTe Bbibpoca crneayeT
Yy4nTbIBaTb M 3TO M3BbITOYHOE AaBMeHUe, N TeYeHne XUAKOCTU B TpybonpoBoae K MecTy aBapuu. [1pu 3TOM UCNOMb3YOTCH YCMOBUS HENPEPLIBHOCTU AABMEHUSA U COXPaHEHUS
MoTOKa Maccbl B MECTax U3MEHEHMs CKOPOCTM NOTOKa (MecTa paspbiBa, MU3AMEHeHMs AnameTpa, BeTBReHns 1 T.4.). Hanpumep, Ans ctoka u3 gByX y4acTKkoB HEOOXOAMMO peLmnTb
CUCTEMY U3 CrieayoLwmX ypaBHEHUN:

y

Py Prryrp (% — ) 14

o) |- R g | = g, (Rey ) LM

pg pg R D2 (2-19)
v

Py Pruyrp (% — ) 1)

gz |- | R g | = Ay (Rey) 2P ED

Pg pg ¥ D 2g (2-20)
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F - £
“Uapf -“Lqps = o, o ORI

4 Ty 5 : (2-21)
dxl — dﬂ_ —
&Y a4 (2-22)

roe £- Bpewms, C;

Z# - ypOBEHb (HMBENMPHasa OTMETKa TpaccChl), HA KOTOPOM Haxo0AUTCH MECTO paspyLUEeHUs], M;

] (f-) - YPOBEHb (HMBENMPHas OTMeTKa TPacChl), HA KOTOPOM HAaXOAUTCSA NepemMeLLatoLLeecs 3epkaro XMAKOCTM Ha y4acTKe 40 MecTa paspyLUeHust, M;

bty l:f) ypoBeHb (HMBENMPHAs OTMETKa Tpacchl), HA KOTOPOM HaxXOAMTCS NepeMeLlatoLLeecs 3epKaro XUAKOCTM Ha y4acTke Nocre MecTa paspyLlleHus, M;
Frmrmp- BHYTPEeHHee faBneHune B Tpybonposoae Ha mecTe paspylueHus, Ma;

Frap - HapyXKHOe jaBneHne B OKpyXaloLLen cpeae Ha mecte paspylueHus, Ma;

P - BaKyymmeTpuyeckoe AasneHve napos xuakocty, Ma;

I - ocpegHeHHas Mo CeYeHMIo NIOTHOCTb, KM= ;

g - yckopeHue cBobogHOro nageHus, mic?;

5"~Tp (Fey)- KO3 PULMEHT TPEHMUS, 3aBUCALLUIA OT pexXrMa TeveHns B Tpybe, ANs ydacTka 0O MecTa paspylueHus, rae uicno PelHonbaca paBHo Red ;
;Il'"rp (Reg) - KO3(PULIMEHT TPEHWUSA, 3aBUCSLLMI OT pexnma TeveHusi B Tpybe, AN ydacTka nocrne mecTa paspyLueHus, rae uncno PeliHonbaca paBHo Re 7;
&1 - CKOPOCTb ABMKEHUS XXNOKOCTU K MECTY aBapum (y4acToK O MecTa pas3pyLUeHUs) Ha CTagumn CaMmoOTEYHOIO UCTEYEHMS, M/C;

&7 - CKOPOCTb OBWKEHUS XXMOKOCTM K MECTY aBapum (y4acToK Nocnie MecTa paspyLlleHus) Ha CTaanm CamMoTEYHOIO NCTEYEHUS, M/C;

X+ - KOOpAWHaTa Mno Tpacce MecTa paspyLUeHus, M;
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X - KoopauHaTa nepemMellaoLLencs NOBEPXHOCTU (3epKarna XUOKOCTU) B y4acTke 40 MecTa paspyLleHust, M;
%7 - KoopauHaTa nepeMelLatoLLencsi NTOBEPXHOCTU (3epKaria XXMOKOCTU) B yyacTKe Mocrie MecTa paspyLleHust, M;

- BHYTpeHHMI anameTp MNT o mecTa paspyLllieHus, Mm;

Dy BHYyTpeHHUI anameTp MNT nocne mecta paspyLlleHnsd, M.

Korma Ha mecTe paspylueHus u3bbiTodHoe JaBneHue otcyTcTByeT ( Frmyrp = £, Hanpumep, npu rmnbOTUHHOM paspbiBe), CKOPOCTb Bbibpoca GyaeT onpeaensTbes

NOTOKaMn XMOKOCTU K MECTY aBapun. I'Ile 9TOM TaKXe UCMOJIb3YyKT YCIoBUA HENPEPbIBHOCTU OaBJieHNA N COXPaHEHUA NMOTOKa MacCbl B MeCTaxX U3MEeHEHUA CKOPOCTU MOTOKa
(MeCTa pa3pbiBa, UIAMEHEeHNA gnamMmeTpa, BETBIIEHUA U T.ﬂ,.). Hanpmmep, ana CToka U3 AByX y4acCcTKOB Heobxoanmo pewnTb CUCTemMy 13 crnegyrwmx ypaBHeHVIVIZ

y
Py Pesyr (3 = %) 1
oz || ZER 4 | = hp, (Rey)m 2 T
pg pg ® D 2 (2-23)
y
pf,r Fr Ii?fg - x*:' L5
Iz |- | R | = A, (Req) 2 T E2
pg pg R D 2g; (2-24)
By 9 Hy 3
— L ——nly =g. (2-25)
4 4
r:fxl r:fx2
—=u —==—u
il Vs 2. (2-26)

O6beM XngkoctTn VE, BbITEKLIEN B 6e3HaI'I0pHOM pexnme C MOMeHTa NepeKkpbiTUA NOTOKa, onpeaendroT aHanorm4Ho Vz , HO TOJIbKO Ha y4acCTke Mmexay pr60I'IpOBOﬂ,HOI7I

apmaTypoi. Bpemsi npekpalleHusi UCTeYeHUs1 OMNpeaensiioT BPpEMEHEM CTOKa >XMAKOCTM M3 OTCEYEHHOro ydacTka UNn BpeMeHeM npubbITUS aBapUMHO-BOCCTAHOBUTENbHOWM
Gpuragbl, KOTOPOE ONpPeaenstoT SKCNEPTHLIM NYTEM C Y4ETOM pa3paboTaHHbIX MNaHOB NMKBUAAUUIA aBapuii Ans paccmatpusaemoro MT.

Pacyem aeapuliHbix 8bI6POCO8 Ha MPOMbIC/I08bIX MPYyb0onpPosodax co CXUXEHHbIM y2r1e8000pP0OHbIM 2a30M

Mpu pasrepmeTnsauun MNT c ra3oBbIM KOHAEHCATOM, NPOAYKUNEN CKBAXKWUH, CXUKEHHBIMW YrIEeBOAOPOAHLIMM ra3amMmn U MHbIMKU NPOAYyKTaMu, cnoco6HbIMKM 0bpa3oBLIBaTh

npv aBapuinHOM nageHum gaeneHus oonaka TBC (CYT), no TpybonpoBogy OT MecTa pa3pbiBa pacnpoCTpaHsOTCSA BOMHbI pa3rpy3ku. Ha yyactke go mecTa paspbiBa (Mo MNOTOKY)
cpefa ycKopsieTcsl, a Ha ydacTke nocrne MecTa pa3pbiBa - 3ameansaeTcs, BNioTh 40 0Opa3oBaHus obpaTHOro notoka nepekavynBaemMon cpeabl.

B nepBble cekyHAbl MOcne paspyLlleHus, noka uaeTt nageHve OaBNeHUs B TpaHCNopTupyemow cpefe BO6nvu3m oTBepcTvs pasrepmeTvsaunm, NpoMcxoauT BelGpoc cpedbl
(kmnakon ¢asbl) C O4EHb BbICOKOW MHTEHCUBHOCTBLIO. BbIGPOLLEHHbIV Ha 3TOW CTagumn NPoayKT MOXET BCKUMNaThb 3a npegenamm Tpybonposoaa.
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Ecnu paBneHne B TpybonpoBoAe B pacnpOCTPaHSAIOWMXCA BOMHaxX pasrpy3kn ynageT HWXe AaBreHust HacbllweHHblx naposB CYI ana gaHHOM TemnepaTtypbl, TO B
Tpybonpooae npousonaet sckunaHme CYI, n Torga B TpybonpoBoae 6yaet aBuratbecs AByxdasHbii notok. OT MecTa, rae Havanocb BCKMNaHue, no TpybonpoBoay HauyvHaeT
OBUraTbCs BOSIHA BCKUMAHWS, B KOTOPOW M npoucxoauT ¢as3oBeln nepexod. B pesynbtate B TpybonpoBoge ¢ CYI pacnpocTpaHsieTcss ABYyX(POHTOBAsA CTPYKTypa M3 BOIHbI
paspexeHus U BOMHbI BCKMNaHus. BeckunaHve notoka B TpybonpoBoae npmBedeT K TOMY, UYTO AByxdasHasa cpeaa OyaeT yCKOpATbCs 3HAUMTENbHO MeHbLUe, YeM ecnn Bbl 3T0
Oblna ogHOPOAHAas XNOKOCTb, MPOMCXOAMT Tak Ha3biBaeMoe 3anvpaHue notoka. Kpome Toro, B AByxda3HOM NOTOKe B MPOTSXKEHHbIX TPyOax CyLLeCcTBEHHYIO ponb byaeTt urpaTb
TpeHWe, NOCKONbKY MOSIBIIEHME ra3oBon hasbl NPUBOOUT K POCTY CKOPOCTW ABWXeHUS cpedbl. Bce aTo npmBoAMT K TOMY, YTO YAEMbHBIN pacxod Ha mecTe BblOpoca B cryyae
BCKMMaHUSA TpaHCMOPTUPYEMOM cpefbl CYLLLECTBEHHO MEHbLUE, YeM B Clly4yae OTCYTCTBUS BCKUMaHWS.

OnvcaHHble 3hdeKTbl UMET MECTO Kak Npu TpaHcnopTupoBaHun CYT, Tak 1 Npy TpaHCNOPTUPOBaHMM M3HAYarnbHO rasokanenbHol cpeabl.

[Mocne nonHowm OCTaHOBKM HAcOCOB W npekpalleHus HarHeTannsa CYI B TpybonpoBoae obpasytoTca yyacTku, 3anonHeHHble napamu CYI npu faBneHuM HacbILLEHHbIX
napoB. [lpy caMOTEYHOM pEXMME UCTEYEHUS MOXHO BblAenuTb ABe cTaauu noctynneHus CY[ B okpyxkawwyto cpegy. Ha nepson ctaguu, Korga ypoBeHb OTBEPCTUS
pasrepmMeTm3aunmM pacnonoXeH Huxe ypoBHS xugkon dasel CYI, npoucxogut BbiGpoC xuakon dasbl. Ha BTOpon cTtaguw, Korga ypoBEeHb XWOKOCTU He AOCTUraeT YpOBHS
OTBEPCTUS pasrepmeTusaunn, HaunHaeTcs BbIBPOC TONbKO ra3oBoW hasbl, UCTeKalowen n3 Tpybonposoa, raoe OHa HaxoAWMTCs MpU AaBneHusX A0 OABMEHUS HAaCbILLEHHbIX
napos. [Mpn atom ecnn CYI Haxoguncs B NeperpeTtomMm COCTOSHUM HA MOMEHT AOCTWKEHWSI YPOBHSA OTBEPCTUS pasrepmeTm3aunm, TO BO3MOXHO ero AarnbHenlee BCKUunaHue B
TpybonpoBoae, nNocne 4yero B kapmaHax TpybonpoBoaa octaHeTcs oxnaxaeHHsln CYI, koTopein ByaeT ncnapsatsca u3 Tpybonposoga (B TOM YuChe 1 3a cyeT TennoobmeHa ¢
rpyHTOM). B nokanbHbIX MakcuMymMax MoryT obpa3oBblBaTbCS ra3oBble NOAYLIKW C M3ObITOMHBIM AaBfiEHNEM, NOCKOMbKY NPU NageHun 4aBneHns B 9TUX TOUKaxX HKe AaBreHus
HacbILEHHOro napa TPaHCMOPTMPYEMOro MpoAdykTa HauyMHaeTCs nepexof XWAKOCTM B rasoBylo a3y (kuneHue). 3a cyeT 3TOro M3ObITOYHOro OaBfieHUst B JIOKanbHbIX
Makcumymax TpybonpoBoga BO3MOXHO YacTUYHOE nepeaaBnvMBaHne XMAKOCTU U3 OAHOro foKanbHOro MMHMMYMa (KapmaHa) B ApYroM, a npu AOCTVXEHWUM B Xo4e pacLuMpeHuns
rasoBoW NOAYLUKW FI0KanbHOTO MUHMMYMa OTKpbIBAeTCH BO3MOXHOCTb Nepexoa ra3a 13 ogHOM rasoBov NOAYLUKU B APYrYHO.

Taknm obpasom, npu nccnegoBaHuM aBapunHOro uctedeHms xunagkux npoaykroB 3 MT ¢ CYIT MOXHO BbIAENUTL ABE OCHOBHbIE CTaANM:
UCTeYeHMEe B HAMOPHOM pexnMe, Koraa B TpybonpoBoa nogaeTtcs 1 M3 TpybonpoBoaa oToMpaeTcs NPOAYKT;
CaMOTEYHbIV PEXUM NCTEYEHUS.

Ha ctagun HanopHOro ncte4yeHund (}J,O nepeKkpbIiTnA I'IOTOKa) AaBlieHne Ha MecTe pasrepmMmeTunsauunmn, a cnenoBaTesibHO U Macca, Bbl6pOLIJeHHaFI n3 pr6onpOBo,qa Ha aToM
cTaaun, onpeaendeTca pasmepom D,e(*)eKTHOFO OTBEPCTUA, BENIMYMHOWN chaja AaBrieHnsa Mo pr6or|pOBop,y, cTeneHbto Bckunavua CYI B pr6OI'IpOBOD,e N Xapaktepuctmkamm
HaCOCOB Ha pr60|'|p0BOD,e.

NcteueHne CYI un3 pgedekTHOro OTBEPCTMS MOCIe OCTaHOBKM HAcOCOB (CaMOTEYHLIN pexum) OyaeT onpefensitbCa nNpoduiiemM Tpaccbl M pasHOCTbK TemnepaTtyp
nepekadnBaemMoro nNpoAaykTa U okpyxatwllen cpefbl (oHa OyaeT onpegenate gonto Bckunanust CYI B TpybonpoBoge M COOTBETCTBEHHO [ABfIEHWE HACHILLEHHbIX MapoB B
TpybonpoBoae). B camoTe4yHOM pexnme CKOpOCTb UCTeYeHnst OyaeT 3aBMceTb OT nepenaga BbiCOTbl AeEKTHOro 0TBEPCTUS 1 BbiCOThl cTonba CYI B TpybGonpoBoae Ha yyacTke
00 nepeBarnbHbIX TOYEK, a Takke OT JaBMNeHUs HacbllweHHbIx napos CYI. [JaBneHue B TpybonpoBoae Ha mecTe aBapuy OyaeT 06yCcrnoBneHo cHavana pasHOCTbIO 3TUX BbICOT MO
BCel Tpacce Tpybonposoaa (Nnioc gaBneHne HacbILLEHHbIX NApoB), a Nocre MNOMTHOro NEePEKPbITUS 3a4BWKEK - Pa3HOCTBIO BbICOT TOMBbKO HA OTCEYEHHOM yyacTke Tpybonposoaa
(nnoc gaBneHne HacblLWEHHbIX NapoB).

lMocnepoBaTenbHasd cxema pa3BUTMS aBapwuii, CBA3aHHbIX C pasrepmeTusauuent npogykrtonposoda u noctynneHvem CY[ B OKpyxawLlylo cpedy, MOXET ObiTb
npeacTasreHa cnegylowmum obpasom:

PasrepmeTnsauus TpyGonpoBoda Wnv apmatypbl, YyCTaBNeHHOM Ha Hem —*Hadyano Bblbpoca CYI u3 TpybonpoBoga — pacnpocTpaHeHue no TpybonpoBoay BOJSH
pasrpysku, perucrpaums yTeyknm cuctemon obHapyxenus ytedkm —Bckunanme CYI B TpybonpoBoge (ecnm CYIT Haxoguncs B neperpetom CocTosiHumM) — obpasoBaHue
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AByxdasHoro notoka B TpybonpoBoAe (ecnu OH M3HavanbHO OTCYTCTBOBAN) — OTKMOYEHUE HACOCOB, 3aKpbITUE JIMHEWHbIX 3adBuKek —*uctedeHne CYI B caMOTeYHOM
pexume M3 0TCEYEHHOro yyacTka TpybonpoBoga —*BO3MOXHOe obpa3oBaHuMe y4acTKoB B Tpybonposoae, 3anofiHeHHbIX razoson hason CYI npu gaBneHuy HacbILEeHHOro napa
(rasoBble nogyLLKN) 1 XnaKon a3kl (kapmaHoB) —*npekpalleHme notoka CYI npu nageHun gaBneHus, SMUCCUSA NapoB 13 OTBEPCTUSA pasrepmMmeTusaunn.

rVI,ElPOD,VIHaMVIKa NCTEeYEHNs] HeCTabUNbHbIX XUOKOCTEN U3 pr60I'IpOBOJJ,a pacc4ynTbiBaeTca no moaenu ,quxcbasHoro ncrtevyeHna B npennosioxkeHMnm CKOPOCTHOro
paBHOBECUA q)as, Korga BCe XXUOKOCTHble 1 ra3oBble q)paKLI,VIVI OBUXYTCA C OoAHoMn CKOPOCTbH.

,D,BI/I)KeHI/Ie cpenbl NO KaXXaoMy y4acTKy onncbiBaeTCcAa cneayrowmmMmm oAHOMEPHbIMU HECTAaUMOHaAPHBIMU YpaBHEHUAMU ONA OCPpeaAHEHHOro no Ce4eHUo Te4eHUA:

3aKOH COXpaHeHnA Macchbl:

o Fp- A ow)
P ol AP ¥
ar o 0. (2-27)
raoe & - NpoCTpaHCTBEHHasA KoopAuHaTta BOOSb OCKU pr60|'IpOBO,D,a, M;
T - Bpewmsi, c;

[ - obLas NAOTHOCTL cMecH, KM=
W - CKOPOCTb ABUXEHUS cpefbl, M/C;

A- nrowaab ceyenus Tpy6onposoaa, M2

My(x,t)- pacxop Bbibpoca, Kr/(m-c);
3aKOH COXPaHEeHWst OTAerNbHbIX KOMMOHEHT/das:

H_B(D-Ym)ﬁ(p-ﬂ-l"’m-w}

=-F,My-¥,
o o ma0 (2-28)
rae Fm - CKOPOCTb ncye3HOBEHUA/NoABEHUA M-I KOMHOHeHTbI/(basbI B pesyrnbTaTte I/ICﬂapeHI/Iﬂ/KOH,D,eHcaLI,VIVI;
3aKOH COXpaHeHI/IFl I/IMI'IyJ'IbcaZ
2
Ap-w)  Bp- A w) 3 A, (Be)
At Ax i 20 ’

roe & - paBneHue B cucteme, MNa;

Iy (x,2) - noTepn uMnynbca B cUcTEME NpU BIGPOCE cpefpl, Kr/c <,
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g - yckopeHue cBobogHoro nagexus (9,81 M/CE);

7 - BbICOTHaA oTMeTKa Tpybonposoaa, M;

TL- yncno Mudparopa (3,14...);
A - KO3(hhMUMNEHT TpeHus;

3aKOH COXpaHEHUA SHEPTUA:

g e

3
5D pewt +U+ A G T, ) (2-30)

3, d
A —(p-e) (o4 w8 =5

roe £- yaenbHas BHYTPEHHSISt SHeprust (Ha eauHuuy maccsbl), Ipk/kr;
By ix.0)- noTepw aHeprn B cucteme npwm Boldbpoce cpeabl, x/(m-c);

Q- yaoenbHaaA (Ha eanHunuy MaCCbI) CKOpPOCTb 3HeprOBbI,D,eJ'IeHI/IFI/GHepI'OI'IOFJ'IOLLI,eHI/IFI 3a cyeT (ba3OBbIX nepexonos, npoTtekawuwmx B cucreme, nnbo 3a cyet nogorpesa

CMeCK B OTAESbHbIX TOYKax Tpacchl, [x/(m 3 ‘c);

O T, Ty ) - TennoobmeH ¢ OKpY>KatoLLen cpenon yepes CTeHku Tpyoel, [x/(M-c).

COOTBeTCTByPOIJJ,I/Ie cnaraemMble, onucbiBaloLLMe TenroodMeH C 0pr>+<arou.|,e|7| cpe,u,0|7|, TpeHne O CTeHKU N noTepun Ha MECTHbIX COMNPOTUBIIEHUAX pacCCHUTbIBAKOTCA
cornacHo nverwwmmca cnpaBoYHbIM AaHHbIM.

B cnyyae oTcyTCcTBUSA BETBMEHMM CUCTEMY ypaBHeHMN (2-27)-(2-30) pelwatrT TONbKO ANSA OOHOrO yyacTka. B cnyyae Hanmums HECKONbKMX JIMHEWHbIX YYacTKOB,
COEOUHEHHbIX B €AMHYI0 CUCTEMY (OTBETBMEHUS, NYMUHIN U T.4.), CUCTEMY ypaBHeHUn (2-27)-(2-30) peluatoT ond BCEX NIMHENHbIX Yy4acTKOB, COCTaBMSAIOLMX Pa3BETBIIEHHYHO
TpybONpoBOAHYIO CUCTEMY M BAMNAIOWMX HA Maccy Bbibpoca Ha MecTe aBapuu. pn aToM B ypaBHeHus (2-27)-(2-30) B npaByto YacTb A06aBMAOTCA criaraemble, ONMCbIBaoLLMeE
AOMNOMHUTENbHOE MOCTYyNneHne/3abop Macchbl, Macchbl OTAENbHbIX KOMMOHEHT/das, uMMnynbca U 3HEPrun U3 OTAENbHO B3ATOrO IMHEWHOro yyacTka B CMEXHble Y4YacTKu; 3Tu

cnaraemble aHanormuHbl BenvunHam  Mplx.2)  Inix.t) ) Bplxi),

npe,D,CTaBﬂeHHaﬂ cucrema ypaBHeHI/IIZ y4uTbiBaeT LIJMpOKI/IVI nepeyvyeHb (baKTOpOB M npoueccos:

Nn3MeHeHne ce4veHund no arnnHe prGOHpOBO,EI,a;

N3MeHeHne napameTpoB cpefbl (MAOTHOCTb, KOHLEHTPALMS, CKOPOCTb M SHEprusi) B KaxkdoW TOYKe NpOCTpaHCcTBa (MepBble criaraemble NeBbIX YacTell B ypaBHEHUsAX
(2-27)-(2-30));
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nepeHoC B Nofne CKOpOCTU (KOHBEKTMBHbIM NEpPeHOC) Macchl B LIENOM, MacChl OTAENbHbIX KOMMOHEHT CMECU, MMMNynbca U 3Heprun (BTopble criaraemble NeBbIX YacTen B
ypaBHeHusx (2-27)-(2-30));

noTepu Macchl (B TOM YMCIEe OTAENbHbIX KOMMNOHEHT), MMMYrbca U SHEPTUM B CUCTEME MNpKU BbIOpOCe cpeabl Ha MecTax paspyLueHust (NepBble crnaraemMble NpaBbiX YacTen B
ypaBHeHusx (2-27)-(2-30));

nencrtene cun gaeneHust (BTopoe crnaraeMoe npaBon YacTu (2-29));
OEVCTBUE CUMbl THXKECTU (YETBEPTOE cnaraemMoe npasBoi Yactu (2-29);
noTepu Ha TpPeHMe Ha CTeHKax Tpybbl 1 Ha puTuHre Tpybonposoaa (TpeTbe cnaraemoe npasowv YacTtu (2-29) n BTopoe criaraemoe npason 4actu (2-30));

3HEpProBblAeNeHNe/3HEPronornoLeHne 3a cyeT peakumin/dasoBbiX NepexofoB MPOTEKAWMX B TPaHCMOPTUPYEeMOW cpede, B TOM 4YWCME 3a CYET NPUHYAUTENbHOrO
BHELLUHEro Harpesa TPaHCNOPTUPYEMOro NpoaykTa (TpeTbe criaraemoe npason Yactu (2-30));

TennoobMeH NpoaykTa, TPaHCMoPTMPYEMOro Mo TpybonpoBoay C OKpyXatoLen cpegon (4epea cTeHKn TpybonpoBoaa) (4eTBepToe cnaraemoe npason YacTtu (2-30)).
Cuctema ypaBHeHui (2-27)-(2-30) gormkHa ObITb JOMOMHEHa CNeayLWUMN COOTHOLLEHNAMM:

YPaBHEHUSAMW COCTOSIHUSA XUOKOW W ra3okanernbHON cpef; Anst cryyvyas TeYEHUs! TONbKO XMUAOKOCTU B KA4eCTBE ypaBHEHUS COCTOSIHUS MCMONb3yeTcs COOTHoLeHue (2-5);
Onsa cnyyas HanuMuua aByx a3 ans rasoBor dasbl MCMOMb3yeTCcs ypaBHEHWE, OMuChbiBaloLLlee 3aBMCUMOCTb AAaBMEHMS rasa OT MMOTHOCTM M Temnepatypbl (Hanpumep,
ypaBHEHNE COCTOSAAHUS MAEeanbHOro rasa), a Xuakas gasa MoXeT CHUTATbCA HECKUMAEMOW;

OTKOPpPEKTnpoBaHHbIM COOTHOLLEHNEM ONA ;Il'"rp , yd4uTbiBaoOW MM ,EI,ByX(ba3HOCTb NOTOKa (Hanpmmep 3aBUCUMOCTb ﬂOKKapTa-MapTI/IHeJ'IJ'IVI);

COOTHOLLUEHWEM [ONSA pacyeTa CKOpPOCTeNM ¢a3oBbIX MNEPEXOO0B Fm (oonen rasoBbIXAKUOKUX paKUMiA); B NPOCTEMWEM crnyyae [ONyckaeTcs WCNosb3oBaTb

NpeanornoXeHue 0 TEPMOANHAMUYECKOM faBneHnn ¢as; B 3TOM Crydae B Ka4eCTBE YpaBHEHUSI COCTOSIHUA MCMOMNb3YHTCA pe3ynbTaTbl TEPMOANHAMMYECKOrO pacyeTa 3agaum
00 OTbICKaHMM NMapaMeTpoB B CUCTEME MpPU U3BECTHbIX NNOTHOCTU (bepeTca M3 pelueHus ypaBHeHus (2-27)), aHeprum (bepetcs u3 pelweHus ypaBHeHus (2-30)) n coctaBe
(6epeTca u3 pelwwennsa ypaBHeHus (2-28)). IMeHHO B xoOe TepMOAMHAMUYECKOro pacyeTa OTbICKMBAETCHA AaBrieHue, TemnepaTtypa U oNs BCKMNaHWs B COOTBETCTBYHOLLEM
ceyeHunn Tpybonposoaa.

Cuctema ypaBHeHUn (2-27)-(2-30) Takke OONONHAETCA COOTBETCTBYIOLUMMW HayanbHbIMU U FPaHUYHLIMU YCNOBUSAMU. B KayecTBe rpaHU4YHbIX YCNOBUIA UCNONb3YOTCA
napamMmeTpbl 060pyA0BaHNs, CTOSALLErO B Hayare u B KoHUe TpybonpoBoaa: YCTbe CKBaXXMHbI, HACOChl, EMKOCTM, KECTKME 3arfyLlKkm 1 T.4.

Cucrtema ypaBHeHui (2-27)-(2-30) peluaeTtcst YyacneHHo Ha ABM ¢ ucnonb3oBaHNEM Pa3HOCTHBIX METOO0B HEOOXOANMOM TOYHOCTMN.
PelueHune cuctembl (2-27)-(2-30) no3BoNsieT OTbiCKaTb AMS Kakaoro mecta yteuku emmumHy Mp(f) | a Tawke npocTpaHCTBEHHO-BPEMeHHOE pacrnpedeneHune Bcex

napameTpoB, ob6ycnasnueatowmx Mg lL) : ckopocTb npogykTa B TpyGONpOBOAE, AABNEHNE, TEMNEPaTypy, BCKUMEBLLYIO JOMo 1 cocTaB CYI 1 T.4. MIMEHHO pacxog npoaykTa

M7 (£) v ero napameTpbl Ha MecTe BbIGPOCA MO3BOMSAIOT MPOBOANTL B AarbHENLLIEM HEOBXOAUMbIE PacHeThl MO NOCNEACTBUSIM BbIGPOCA.
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Mpn ucteyeHnn wn3 TpybonpoBoga WHTEHCUBHOCTb WUCTEYEHUS MEHSIeTCS OT MaKCUMamnbHOro 3HayeHWs B NepBbll MOMEHT BPEeMEHW [0 MEHbLUMX 3HayeHul B
nocnegyouime MOMeHTbl (NPU 3TOM He MWCKMYeHbl OoTAenbHble "BCMNeckn" MNOBbILWEHUS MHTEHCUBHOCTM BbiOpOCa 3a cyeT uupkynsauum BOnH B Tpybonposoae). MNageHne
WHTEHCUBHOCTM NCTEYEeHUs B cpeaHem O0OycnoBneHo najeHmemM aBneHuns Ha mecte Bbibpoca. MNageHne MHTEHCUBHOCTM BbiGpoca HEOBXOAUMO YyYUTbIBATb NPU pacCMOTPEHUN
NOCNeAcTBUM U, B YAaCTHOCTU, MPU MOAENNPOBaHMKN paccesiHus Belbpoca.

[ns pacyeTta paccesiHus BbIGpoca Mo MHTErpanbHbIM MOAENsIM MOXET NPUMEHATLCSA NOAXOA, OCHOBaHHbIN Ha pacyeTe "addeKkTMBHOW" MHTEHCMBHOCTU BbIbpOCa, TO ecTb
TaKOM MHTEHCMBHOCTM Bblbpoca, koTopas 6ygeT yuuTbiBaTh psg (hakTOpOB, CBSA3AHHLIX C YNPOLEHVUSIMU MHTErpanbHOW MOLENW, W MpPEexae BCero y4uTbiBaTb pasMbiB
(MHTEHCMBHOE CMelleHne ¢ BO34yxXOM) nepeaHero opoHTa obnaka (anddysns B HanpaBneHUn BeTpa, CMELLEHME C BO34YyXOM 3a CYET BMXPEBOM Mapbl Ha nepegHem (bpoHTe,
OOMONHUTENBHOE pacceMBaHne 3a CHET rOPU3OHTaNbHOIO CABWra pa3HOBBICOTHBIX CMOEB Bbibpoca ¢ nocneaywwen auddysmen 3 HUX B BEpTUKaNbHbIX HanpaBneHusx). Ons
BbIOPOCOB M3 KPYMNHbIX TPELMH TpybonpoBoaoB 60MnbLIOrO AnamMeTpa Npu HU3KUX CKOPOCTAX BeTpa Takasa "adpdekTnBHaa" MHTEHCUBHOCTb BbiOpoca ycTaHaBnumBaeTcsa Ha 60-n
CekyHAe ANns YCTOMYMBBLIX COCTOAHMI aTMocdepbl U Ha 120-300-1 cekyHaax Anst HEYCTOMYMBBIX (MPU HEYCTOMYMBOM CTpaTudukaumm auddysns cunbHee pasmMbiBaeT NepesHun
dpoHT obnaka). IMeHHO C 3TMX MOMEHTOB BPEMEHW KOHLEHTpauus B TOW UMW MHOW TOYKe nepecTaeT pasMblBaTbCs npoueccamMu, npoTekarwummn Ha nepegHemM gpoHTe. Mpu
Bonee BbICOKUX CKOPOCTAX "apdhekTuBHaA" MHTEHCMBHOCTL Bbibpoca ycTaHaBnmBaeTcs Ha 6onee paHHUX CTagusix UCTEYEHUS.

Pacyem agapuliHbix 8bI6pOCO8 Ha MPOMBbIC/IO8bIX 2a30P080Jax
WNcxoaHble gaHHble:

A - KO3(hhMUMEHT rMapaBAMYECKOro CONpPoTUBNEHUS, 6/p;
d[) - BHYTPEHHWI AnameTp TpyGbl, M;
E:p(l'la), T.:p (K) - cpegHve gaBneHve 1 Temnepartypa 4ns aBapuMinHOro y4acTka rasonpoBoaa;

Fy, Fi - naBneHus B Hauane u KOHLE ra3onpoBoaa;
£ - onuHa rasonposoaa, Mm;
' - NNOTHOCTb rasa npu HopMarbHbIX YCMOBUSIX, VLR

- paccTosiHMe OT MecTa pa3pbiBa 40 AOKUMHON KOMMPECCOPHOM CTaHLMM KOMNPECCOPHON CTaHLUN®, YCTAaHOBKM KOMMEKCHoM nogrotokum rasa (OKC, KC, YKIII), m;

* TekCT JOKyMeHTa COOTBETCTBYET opurnHany. - lNpumeyaHne narotoutens 6a3bl AaHHbIX.
X - paccTosiHMe OT MecTa paspbiBa 40 6nvKanLero NIMHENHOro KpaHa, M;
i - nokasatenb aguabartkl rasa, 6/p.

WNckomble NnapameTpbl:
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(F(£) - maccoBbiit pacxog, Kr/c;

M]_ - NOJIHaaA Macca rasa, Bbl6pOLueHHaﬂ M3 nepBoro n BToporo aBapMVIHbIX Yy4aCTKOB COOTBETCTBEHHO, Kr.

lNopsidok pacyema
MopenupyeTcsa paspbiB ydacTka rasonposoga ot Mecta asapuu go AKC (KC, YKIMI u 1.4.), kOTOpasi HaxoguTcs Ha pacCToAHUMU L1 o1 obbekTa. Brivanwuii k MecTy

aBapumn NMMHENHbIV KpaH PacnosioXeH Ha paccTosHUM X (M). JIMHeHbIN KpaH NOMHOCTLIO 3aKpbIBaeTCs Yepes BpeMs Iy (C) oT MomeHTa aBapuu. MNocnenoBaTtensHOCTL PasBuTmMS

aBapuMHOro npouecca ncrteyeHmns rasa cnegyowas. [Npn BO3HUKHOBEHUY aBapyHONO pas3pbiBa BBEPX M BHU3 MO MNOTOKY ABMXKETCH BONHA paspexeHus. Nocne naeHtudukaunm
paspbiBa ra3onpoBofa Ha neperoHe Mexay ABYMSA COCEOHWMU CTaHUMSIMKU onepaTop NPpUHMMAaET peLleHne Ha 3akpbiTre oxpaHHbix kpaHoB OKC (KC, YKMI n gp.) v nuHenHbIx
KpaHOB Ha neperoHe. B gaHHoM cueHapuu ansa 6onblien O6LHOCTM NPUHMMAETCSH, YTO 3aKpbiTUE KpaHOB MOXET NPOMCXoanTe HeogHoBpemeHHo. Ecnn OKC (KC) pacnonoxeHa

BbILLIE MO MOTOKY OT MecTa aBapuu, To Ao ceoero oTkntodeHusa JKC (KC) HarHeTaeT Ha neperoH AOMONHUTENbHYO Maccy rasa M,[[KC ; ecnu [IKC (KC) pacnonoxeHa Huxe no

MOTOKY OT MecTa aBapuu, TO OHa 3abvpaeT 13 aBapMNHOro yyacTka Maccy M,[[I{C .
ABapUNHLIM y4aCTKOM CUMTAETCs y4acTOK OT mecTa paspbiBa Tpybonposoga no OKC (KC, YKIMI n gp.). ABapuMiHON cekumen cuMTaeTcs ydacToK OT MecTa paspbiBa 40
Gnvkanwero NMHENHOro KkpaHa (ecnm NUHENHbIA KpaH OTCYTCTBYET UMM HE MOXET ObiTb 3aKpbIT, MO aBapMNHOW CeKuMen MOHUMMAETCs BECb aBapwiHbIA y4acTokK, U pacyeT

NcTeYeHns BeAeTcs TONbKo No hopMyrnam NepsBoro atana).

PacueT ncteveHna rasa gngd aBapVIVIHOIZ cekunn npom3BoanTCA B ABa 3dTana. Ha nepBoM 3Tane paccyuTbiBaeTCA aBapMVIHbIVI pacxoa ra3a oT MOMeHTa aBapun Ao
MOMEHTa 3aKpbITunA NMHENHOro KpaHa, Ha BTOPOM - aBapMVIHbIVI pacxoa rasa un3 OTCEYEHHOW CeKLun (nocne 3aKpbITUA NNHENHOro KpaHa) A0 ero noJyiHoro ncrevyeHus.

ran . PacyeT MaccoBoro pacxoga rasa 13 aBapuitHOro rasonpoBoaa OT MOMEHTa aBapun 40 OTCEYEHUSA aBapUIiHOWM cekummn L.

[aBneHne {jB MOMEHT aBapuu B TOUKE Pa3pbiBa ra3onpoBOAa PACCUUTLIBAETCS NO POpMyre

PD:*JPHE_(PHE_PI?)'%. (2-31)

Pacxog rasa ‘2 (kr/c) npu £ 6onbwe 0,1(c) 4NS aBapMUHOIO y4acTka NPOTSHKEHHOCTbLIO L) 3apaetcs dopmynoin

A
G (¢ 2ty) = ———exp| - zp| ——
" onteg ni-e; gp g (2-32)

roe Mr - Macca rasa, Haxogdulasaca B aBapI/IIZHOM y4acTKe rasonposoa A0 aBapun, Kr, pacCymnTbiBaeTCAd Nno cbopmyne
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FgrzPore s N (2-33)*

roe j:::p ) Tcp* - cpegHune gasrieHne n remneparypa onda nepBoro aBapVIVIHOI'O y4acTKa rasonposona;

* dopMy”na u SKCNMKauna K Hel COOTBETCTBYIOT opurnHany. - lNpumeyaHune nsrotosntenst 6asbl JaHHbIX.
ZLF E. T
0 - KO3ChMLIMEHT CXKMMaAEMOCTM rasa o paspbiBa Npu napameTpax Lep, L op;

M,[[I{C - Macca rasa, KoTopasi HarHeTaeTcs B aBapuiHbIA y4acTok rasonposoga OKC (KC) oo MomMeHTa oTceveHms aBapunHOro y4acTtka, Kr (ecrnv Bpems 3akpbiTUs KpaHa
MeHbLLe BpemeHu oTkmodeHns [KC, To Bpemsa £B dhopmyne (2-36) sameHsetcs Ha Iy).
3Hak "nntoc" B BeipaxeHun (2-33) npumeHseTcs Npy pacyeTe ra3onpoBoa B aBapuHOM y4acTKe Bbille MO MOTOKY, 3HaK "MUHYC" NCMOMNb3yeTCsa Npy pacyeTe ra3onpososa

B aBapuMHOM y4yacTke Hmxe no noToky. [pegnonaraeTcs, YTO BO BTOPOM Cly4Yae OTKIHOYEHUE KPaHOB MPOUCXOOUT OO MOSHOIo OMOPOXHEHMS BTOPOro aBapuHOIO yvacTka (To
eCTb npegnonaraeTcs, 4YTo M. >0).

M,I[KC BblYMCNAETCA MO cneayowen opmyne:

Muge = Cnre 2, (2-34)
roe G,I[KC - NPOM3BOANTENBHOCTb ra3onpoBo4a B HOPMaribHOM PexuMe ero akcnnyatauum, Kr/c.
Benmunna My (kr) paccuuTbiBaeTCs No hopmynam:
k+l 112 g+ 312
_2Mody || 1 [k+1]m+l-ﬁl |1 [k+1]m

AN | R dg PR : (2-35)

2 M,
M= 2-36
EL . GD ’ ( - )

roe £ - nocTosiHHas BpemMeHu, c, onpeaendeTtcda No COOTHOLIEHUO
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2 Ly JkEAL
g = — . |—
Lo 1 dy (2-37)
roe cf- CKopocCTb 3BYyKa B rase 4o paspbiBa, M/C, 3a4aeTCH BblpaXKeHEM
ag = k- R Zgt Y (2-38)
roe Gu - HaYanbHbIN KPUTUYECKUA MACCOBbIV pacxop rasa, Kr/c, paccuutbiBaeTcs no opmyne
E+l
3 = PD"]T'CI‘DE"UI{E [ 2 ]2.;:+1
q = .
4Rz, ¥ Nk , (2-39)
roe £ - KO3PPULMEHT CKIUMAEMOCTM rasa B KpUTUYECKOM CeYeHUM (NnpyHMMaeTcA paBHbIM eaNHULE).
Macca rasa, BbiGpoLLeHHas 13 aBapuMHON CEKUMM Ha NepBOM dTane UcTeveHus, onpegensercs no opmyne
£ {2
Ml].:MH l—exp ——2 +|:MI‘_MI{:I l_EXp - 2.40
g gx /- (2-40)
H H
Pacxop rasa Ha MOMEHT BpEMEHW Iy 3aKpbITUS MMHENHOTO KpaHa, Kr/c, 3agaeTtca hopmynon
A £ M — A £
G]_':fnjzg—H'EXp — z‘n +|: r Hje}{p[—i]
nt - £ Mni-Er Er Ep ) (2-41)
AHanornyHslM 06pasom NPOM3BOAMTCS pacyeT NapaMeTPOB aBapUMHOIO UCTEYEHUS ra3a U3 BTOPOro aBapumnHOro y4yacTka rasonposoja.
Aran Il. PacyeT MmaccoBoro pacxoga rasa n3 aBapunHoro rasonpoBoja nocne rokannsauun asapvm Ans aBapuiHON CEeKLUUN NPOTSXKEHHOCTbIO A7 .
Pacxop rasa Gg (£) (kr/c) ons aBapuNHOM CeKLMK MOCHe 3aKpbITUS KpaHa Ha NuHeHoi vacTu (¢ = &) 3agaeTtcsa dopMmynoi
Gyt > 2,0 = Gy () !
= LB -
2 I n! ER g, ) (2-42)
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roe £y - NoCTosIHHasi BpEMEHM, ¢, onpeaensieTcs no dopmyre

3.‘3x- P (2-43)

@y, =k R ZF TF, (2-44)

roe & y- CKOpoCTb 3BYKa B rase B OTCEYEHHOW CEeKL MM Ha MOMEHT BpEMEHN ﬁ]_2 , M/c, 3agaeTcs (*)OpMyJ'IOIZ

c o o
roe Txp - cpedHsaa TeMnepaTtypa B OTCEYEHHOW CeKLMM OT MMHENHOTo KpaHa 40 MecTa pa3pbiBa Ha MOMEHT BpemeHn I, K.

Macca rasa 13 nepBoi aBapuiiHoi cekunn 12 Ha BTopom aTane ucteueHns onpeaensieTcs no dopmyre

Mig=g, Ggg). (2-45)

MonHas macca rasa, BbIbpoLIeHHas 13 NepBoro yyacTka, paccynTbiBaeTCa Kak Cymma Macc Mijn M5 Ons BTOPOW OTCEYHOW CeKuUn ANMHOW X3 pacyeT NpoBOAUTCA
aHanormyHbIm obpasom.

lpunoxeHue N 3
Kk Pykoeodcmey

MeToauku pacyeTa MHTEHCUBHOCTU UCTeYeHUs npu CbOHTaHVIpOBaHVIVI CKBaXXWH

Memoduka pacyema UHMeHCUBHOCMU UCMEeYeHUs 2a3a rnpu hoOHMaHUpPoB8aHUU CK8aXXUH
McxogHble gaHHble:

A - KO3(PPULMEHT rMaOPaBNNYECKOro ConpoTUBeHus, 6/p;

g - yckopeHue cBoGOA4HOrO NageHus, M/CE;

Fx , TH ) PH - NIIOTHOCTb, TemMrnepaTypa, AaBlfieHne rasa npu HopMarsbHbIX YCNOBUSX;
Tl:p- cpefHsia TeMnepaTtypa B CKBaXuHe, K;

Ecp - cpeaHee 3Ha4YeHne KOSd)(bI/ILI,VIeHTa CXKNMaeMoCTH;
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£, - naBneHve B CKBaXWHE HANPOTMB paboTaloLLero MHTepBana;
&, & - koadpuumeHTbl PUNbLTPALNOHHOIO CONPOTUBIIEHUS;

Fm - nnacToBoe gaBneHve;

F, - aTMocdepHoe faBneHre (paccMaTpuBaETCs OTKPbITbIN (POHTAH);
FeoMeTpUa CeKLMN CKBaXUHbI:

li - pnuHa cexkuun, M;

ffmap i - HAPYXXHbIN AMaMeTp KOMbLEBOro NPoCTPaHCTBa, M;

f'fBH i- BHYTpeHHMVI AnaMeTp KOJ1bLIEBOIo NpoCcTpaHCTBa, M;

Tz ;- 3@HUTHBIN yron, rpag.;

7] - BA3KOCTb rasa B NNacTOBLIX YCMNOBUSAX, CI.;

- CKOPOCTb 3BYKa, M/C;

K - MPOHMLLI@eMOCTb Niacta B OKPECTHOCTU CKBaXKWUHbI, JAPCY;

¥ - NOPUCTOCTb NIlacTa B OKPECTHOCTU CKBaXWHbI, 6/p;
;Em - abbeKkTMBHaAA ToMWMHa nnacTa, Mm;

Zop - cpeaHee 3HavYeHne KoadULNEeHTa CXMMaeMOoCTH.
Vckomble napameTpbl:

(3 (£} - MaccoBbIlt pacxos 13 CKBaXWHbI, K/C.

lNopsidok pacyema
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Moaenb ycTaHOBUBLLErOCA UCTEYEHUS1 N3 CKBaXXUHbI
MpeanonaraeTcsi, YTO NO CKBaXXWHE M NNacTy ABMXKETCS YCTaHOBMBLUMICS NOTOK ra3da. MaccoBbli pacxog vYepes noboe nonepeyHoe ceYeHne CKBaXKMHbI OOUHAKOB:
f-{ =const (3-1)
roe £ - 0BbeMHBbIN pacxopn Yepes Ce4YeHue;

- cpeaHAada NNOTHOCTbL ra3a B Ce4eHUn.

MpennonaraeTcs, YTO B NpeAenax CKBaXWHbI kaHar, No KOTOPOMY ABUXETCS ras, coctaBneH u3 A npsMonvHeHbIX paBHONPOXOAHbBIX CEKLUIA, Kaxaas U3 KOTOpbIX UMeeT
nonepeyHoe ceveHne konbLeson popMbl. Takum obpasom, reoMeTpusi KaHana onpegenseTcs Habopom cneyoLmx napaMmeTpos:

j]',':f}[&p]', I:I:IBI-[]', O‘-"g]', izl, 2, 3, . N, (3-2)

roe f - anuHa cekumnu;

dmp i - HAPYXXHbIV ANaMeTp KOMbLIeBOro CeYeHUs:;

':'fBH i - BHYTPEHHMI OnameTp;

Lz 1 - 36HUTHBIA yron (yron mMexzay HanpaBreHWeM OCU CEKLMM U BEPTUKANbIO).
B npepenax cekuuu cnpaBeasiMBo ypaBHEHNE KONUYECTBA ABVKEHUS:

dip Wy dP __ p WF|
i’ T M U S I N T .
i d od, & (3-3)

H
roe d;‘ - FVID,paBJ'IW—IeCKVIﬁ anameTp, BblYMCNSAEMbIN MO cbopmyne:

= dH&p i~ Iﬂ?ru-[:' , (3-4)

rae { - paccTosiHue OT yCTbsl (MpY POHTAHMPOBAHWUM CKOPOCTb B BblpaXKeHuU (3-3) oTpuuatensHa);
W - ckopocTb rasa, M/c;

F - paBneHue rasa, MNa.
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I'Ipe,u,nonaraeTcn, YTO B MeCTax COeAMHEHUs CeKUW OaBreHne W3MeEHSIeTCs HenpepbIBHbIM O6p330M (I'IOTepVI, Bbl3BaHHblE U3MEHEeHMEeM nonepeyvyHoro cevyeHuna "
HanpaBeHnA NoToka, He y‘-II/ITbIBaI'OTCFl).

YpaBHeHMe COCTOSsIHMS ra3a 3anucbiBaeTcsi B 0ObIMHOM BUAE:

p=pg = LT
A (3-5)
rae I:'H y TH , PH - NNOTHOCTb, TeMMNepaTtypa, AaBneHne rasa npm HopmarbHbIX YCIOBUAX.
MoTepu gaBneHus B nnacTte nNpy CTauMoHapHON PUnbTpauumn ONUCLIBAOTCS YPaBHEHNEM:
2 2 2
Fy=Pm-aOy—b 04, (3-6)

roe £ - AaBneHe B CKBaXMHE HaNpOTVB paGOoTatoLLErO MHTEPBANA;
&, & - koadpuumeHTbl PUNbLTPALNOHHOIO CONPOTUBIIEHUS;

E

o - NN1acToBOE AaBrieHune.
YpaBHeHue (3-6) MOXHO paccMmaTpuBaTth Kak rpaHu4Hoe ycrnosue ans cuctemsl (3-1)-(3-3). YcnoBue Ha ycTbe MMeeT BuUa;

WF=Can PF}P.&’

roe Py, Wy, (- naBnenue, CKOPOCTb ra3a 1 CKOpPOCTb 3BYKa Ha YCTbE;
£ aTmocdepHoe gaBneHune (paccMaTpmBaeTCst OTKPbITbIA (DOHTaH).
3apadva peluaeTcs B NpeanonoxeHny NoCTosHCTBA TemnepaTypbl U KO3 MLMEHTa CKUMAEMOCTU:
Z =rconst ; T =const . (3-8)

3apava coctouT B onpegeneHun aeburta doHTaHa npu 3afaHHbIX NapameTpax nracta (nnactoBoe AaBrneHue, KoadduuneHTbl punbTPpaunMoHHOro CONpPOTUBIEHUS),
reomMeTpuu CTBONa M NapameTpoB ypaBHeHUst cocTosiHuS (3-1), (3-8). PekomeHayeTcs ncnonb3oBaTth B Ka4eCcTBE cpeHUX 3HayeHui B (3-8) cpegHeapudmMeTUdeckne 3HavyeHns
TemnepaTypbl U KO3 ULMEHTA CKUMAEMOCTY ANs NIIACTOBbIX U YCTbEBbLIX YCIOBUI. PelleHre npoBoauTCcs MeTodoM AeneHuns oTpeska nononam. B kauecTtBe HXHeN rpaHubl
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KOPHA NpUHUMaeTCA HyneBoe 3Ha4deHune ,El,e6MTa. BerHFlFl rpaHunua onpenendeTca nytem pacyderta 3abowHoro AaBlrieHnAa Ana HEeCKOJIbKMX nocrenoBaTesibHO BO3pacTakowmx

3HauveHun Ly .

Mopgenb 3annoBoro Bb|6poca N3 CKBaXXWUHbI

Hactosiwas mogenb npegHasHayeHa QA1 pacdeTa 3asnoBoro BbIGpOca, KOTOPbIA BO3HWMKHET MNPWM MIHOBEHHOW pasrepMeTu3auuy YCTbsl 3aKpbiTOW CKBaXKMHbI.
MakcumarnbHblii 06beM MOCTYNMBLUMX B aTMocdepy NPOAYKTOB AOCTUraeTcsl B CUTyauuu, NMpyY KOTOPOW aBapusi MPOUCXOAMT Ha CKBaXXMHE, 3arOfIHEHHOW HemnoaBWXKHbIM ra3om
(Hanpumep, B NpoLecce NccreaoBaHNin CKBaXMHbI).

I'Ipe,qnonaraeTCH, 4YTO CKBaXWHa BepTUKalibHa U KaHan, no KOTOpoMy npouncxogut Bbl6p00, nMeeT MNoCToAHHOE MnonepeyvyHoe cedvYeHune. HeCTaLI,I/IOHapHOG Te4yeHune rasa
OonncbIBaeTCsa CUCTEMOM ypaBHeHVIIZ, BblpaXXakLnX 3aKOHbl COXPAaHEHNA MaCChbl U KOnn4vecTtBa ABUMXEHUA:

do | JpiF)
PRy,
o ’ (3-9)
dW  aF |-
Tttt = =0 310
WE‘ y : (3-10)
Egﬂ' d
£
Wad =y — . (3-11)
ypaBHeHl/le COCTOAHUA I'IpVIHI/IMaeTCﬂ B BUge
P=pzy R Ty, (3-12)

d_3 50
roe FY-Y ar i - Bpems;

! - AnvHa BOoONnb OcK CcTBONA;
E - yckopeHue cBO60OAHOIO NaaeHus:;
F, ¥, - paBneHue, ckopocTb U MAOTHOCTb rasa;

A.- KO3 PULMEHT rMOpPaBNNYECKOro ConPOoTUBIIEHMS (MPUHMMAETCS NOCTOSAHHBIM).
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B cny4ae rasokoHAeHcaTHbIX CMecen Npu NONy4YeHUN ypaBHEHUS COCTOSHMSA NPUHMMAaEeTCa MOAENb rOMOreHHoro notoka. lNpeanonoxeHne o paBeHCTBE ckopocTen das
no3BondaeT onpeaenntb 3aBUCMMOCTb NMIOTHOCTU OT AaBlieHUA U TeMnepaTtypbl Mo AaHHbIM O KOHTaKTHOW KOHAEHCaLUnn, KoOTopoe MOXHO annpoKCUMMPOBATb BblpaXXeHUeM,
coBnagatoLmm no opme ¢ ypaBHEeHMEM COCTOSAHUSA (3-12).

B HavanbHbIN MOMEHT YCTb€ CKBaXXWHbl 3aKpbITO, N pacnpeneneHne gaBneHuna Pl:l B HEMNOABWKHOM cTonbe rasa onucLiBaeTcs ypaBHEHNEM

]

— tee=0. (3-13)

Ha 3aboe gaBneHue B ckBaXknHe coBnagaeT C niacToBbiM AAaBNeHNEM
) = I, (3-14)
rge -E.E; - KOOpp,I/IHaTa KpOBJ‘IVI I'IpOFlBJ'IFlIOLLI,eFO I/IHTepBaJ'Ia;
F- nnactoBoe gaBnexve B MecTax pPacnonoXeHNs1 CKBaXWH.

MMycTb B MOMEHT £ =0 NpouCxXxoauT MrHOBEHHasi pasrepMmeTmdaumnsa ycTbsl. CKOPOCTb B BbIXOAHOM CeyeHun OyaeT paBHa MECTHOW CKOPOCTM 3BYyKa, a TeKywun aebut
BblUMCNSAETCA NO hopmyrne

Up=Cp We Iy pp, (3-15)

roe - nebut doHTaHa;

W, - MecTHasi CKopoCTb 3BYKa;
F, - nnowaab BLIXOAHOTO CeYeHus:;
[ - NNOTHOCTb (bronAa B BEIXOAHOM CEUYEHN;

Cri- KO3(pp1LMEHT pacxoaa, 3aBUCALLMIA OT hOPMbI BLIXOLHOIO CEYEHMS.

HauuHasa ¢ aToro MmomeHTa BHM3 no cTonby rasa GyaeT nepeaBuraTbCa BONHa paspexeHus. Jonaa oo 3abos, BomHa, YacTMYHO OTPasuBLUMCHL, NeperaeT B NnacT, rae
cdopmMmmpyeTcs Bo3pacTalLwas BO BpeMEHW OenpeccMoHHas BOpOHKa. [Ans pacyeta BbIOpoca MPUMEHSETCA METOA CMEHbl CTauMOHApHbIX COCTOSAHMW, B COOTBETCTBUU C
KOTOpbIM 061acTb TeYEHUS pasgenseTcs Ha ABa ydacTtka. Ha HkHeM ydacTke HaxoguTCs NOKOSALWMNCS CToNO rasa, a Ha BEPXHEM - ABMXETCS CTaUMOHAPHbI NOTOK.

Takum obpasom, B NPUYCTLEBOI YacTX CTBOMA BhIMNOSHAKTCS YpaBHEHUS:
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PIW = Jy(f) = const ; (3-16)
4P dipW* w V'
_ab_dem) o 2] =0
dl dl wid . (3-17)
Ha ﬂO,ElBVI)KHOVI rpaHuue BbINOJIHAETCA yClioBUe
P(; .0 = R(), (3-18)

roe ¢ [ - TekyLLee nonoxeHne poHTa.
3Hasa pacnpegeneHve AaBneHust No CTBOMY, MOXHO OMNpedennTb Maccy rasa, HaxoAsALerocss B MOMEHT £ B CKBaXuHe. M3 ckasaHHOro crieayeT, YTO Macca MOMHOCTLIO

onpepensieTcs nonoxervem gponta: M (£) = M(ff]' . V13 ycnoeust MaTepuranbHoro 6anaHca, npuMeHeHHOro Ko BCEMY CTBOJY, clleyeT ypaBHeHMe nepemelleHnst hpoHTa

, diy
M—==Ch, (3-19)

Mocne Toro kak BonHa gocTturna 3abos, npunxoaunT B ABMXXEeHUe d)J'IIOI/ID, B nnacte. I'Ipep,nonaraﬂ TedYyeHne CMUMMeTPU4HbIM OTHOCUTEJIbHO OCU CKBaXXWUHbI, 0003Ha4YMm yepes

R_f paguyc rpaHuubl (paguyc OenpecCMOHHON BOPOHKM), oTaenswowen obrnacts HENoABMXKHOro crnomnaa OT NPUCKBaXKUHHOM 06riacTy, B KOTOPOW MOTOK CTALUOHApPEH, N ero
0ebut paBeH MrHoOBeHHOMY Aebuty doHTaHa. [Ina BblYMCnEHUS Rf ucnonb3yeTcs ypaBHeHue, aHanornyHoe (3-19), B kotopom nog M4 noHumaeTcss macca rasa B CTBOME U

KpyroBon obnactu nnacra, paguyc KOTOpow R.;. BbIOpaH Tak, YTO Ha paccMaTpMBaEeMOM WHTEpBarne BpPEMEHMU Rf = Ro . Ytobbl onpegennTtb M(Rf:' , paccmartpuBaeTtcs
3afjlaya O cTauMoHapHOM Te4YeHUU B cUcTEMe "CKBaXKMHa - NnacT", yaoBneTBopstowWweM yCnoBuo Ha yctbe (3-15) 1 ycrnoButio Ha NOABUXKHOM KOHTYpE:

P(R;.t)= By, (3-20)
Kpome TOro, BbIMOJIHAETCA yCIioBUE CONPAXEHUA - HeNpepbiBHOE USMEeHEeHMe aBlieHnA 1 MaCCOBOro pacxoda npu nepexoae OT nnacta K CKBaXKUHe.

Memoduka pacdema UHMEHCUBHOCMU UCMEYeHUsI XUOKOCMU pu hOHMaHUPOBAHUU CK8aXUH
CKBaXuHa NPeACcTaBAeTCs Kak COBOKYMHOCTb LIMIMMHOPUYECKMX KaHaMNOB NepeMeHHOro AnaMeTpa, COCTLIKOBaHHbIX MOCMNenoBaTenbHO Topel, K TopLy.

CKBaXnHa MOXeT UMETb MPOW3BOSbHBIN YroNn HAKMNOHa K BEPTUKanNu Ha pasnuyHbIX CBOUX yYacTKax.
PaccmatpuBaeTcst criyyvaii CTalmMoHapHOro UCTEYEeHs.

[BmxeHune (bJ'IIOI/IJJ,a B TaKOW CKBaXXMHE OMUCLIBAETCS ypaBHEHNEM COXpaHeHNA nMmnynbca B npeanosioXXeHnn nsotTepMm4yHOCT NoToKa:
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roe R

- NNOTHOCTL ononaa;
L7 - ckopocTb pnonaa;

X - paccTosaHue ot KOHEYHOW TOYKN CKBaXKMHbI;

F- AaBlieHne no AnnHe CKBaXXUHbI;

Cf - yron OTKNOHEHUSA CKBaXXMHbl OT rOpU3oHTanNu;

A - KOahhMUMEHT TpeHus;

d(x) - BHYTPEHHMI OnameTp KaHana.

"paHMYHBIMM YCNOBUSIMU ANS OAHHOMO ypaBHEHUS CryKaT AaBneHus B NnacTe n okpyxatLllen cpege (1 atm.).

YpaBHeHme ABWXEeHNA cbmowp,a 3aMblkaeTCcAa ABYMA COOTHOLLEHUAMMU:

YpaBHEHNEM COCTOAHUA;

COOTHOLWEeHNnEM Ona onpenerieHnda TpeHu4.

OcHoOBHbIe NokKasaTenu pucka aBapun Ha OMNMO HI'Q

d(p-U2)+ﬁ=lp-U|U|

%

%

2d (1) +p-g-cos(Cx)) ' (3-21)

lpunoxeHue N 4
Kk Pykosodcmey

Ta6bnuuya N 4-1

MokasaTenu pucka aBapui Ha NPOMbICIIOBbLIX Tpyb6onpoBoaax

N n/n

YcnoBsHoe
o603HayeHne

HaumeHoBaHue

Ennnnuya
n3mepeHus
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1 A 0T WHTeHcnBHOCTE aBapuit Ha MNT rop,_l
2 o 1000 YpaenoHas MHTEHCMBHOCTb aBapui 1/(1000 km-roa)
3 Ma CpenHsia Macca yTeyek npu asapum T
4 ) CpeaHsis macca noTepb OnacHbIX BELLECTB Npu aBapumn T
a
5 B Oxvagaemasn macca notepb onacHbIX BELECTB Npu aBapumn T/rog,
m
6 B 1000 YaenbHble oXXvgaemble NOTEPU ONaCHbIX BELLECTB NpU aBapum 7/(1000 km-roa)
m
7 ¥ CpenHwuii pasmep ywepba oT aBapuu, B TOM YuCrie: ThIC.py0.
a
8 F$ a) cpefHWiA pa3Mep Nnatbl 3a 3arpA3HEHUE OKPYXXatloLen cpeabl Npu TbIC.py0.
ne aBapuu
9 I”$ 0) cpegHvie NOTepU NpuU aBapun B AEHEXHOM BblpaXKeHUn TbIC.py0.
m
10 RF OxugaeMbiii yuiepb oT aBapuin Ha MPOMbICIOBbLIX TPy6onpoBoaax Tbic.py6./rog
11 " YaenbHbin oxnaaemMbiv yepb ot asapun mIH py6./(1000
F1i0oao KM-roa)
12 & 1 Yactota mmbenn ogHoro 4yenoBeka u 0Gonee npu aeapusix Ha ron_l
HE NPOMBICMOBBIX TpybonpoBogax (MHTEHCMBHOCTb BO3HUKHOBEHMS
aBapuii CoO cMepTeNbHbIMU HECHACTHBIMW CryYasiMu)
13 B 10 Yactota mmbenm 10 yenoBek u OGomnee npu aapusax Ha [T ron_l
HE (MHTEHCUBHOCTb BO3HUKHOBEHMS KPYMHbIX aBapuil C rpynrnoBbiMU
CMepTENbHLIMU HECHACTHBIMU Cry4asiMu)
14 B 50 Yactota rmbenm 50 yenosek un OGomnee npu aapusax Ha [T ron_l
HE (MHTEHCMBHOCTb  BO3HMKHOBEHMSI 0CODO  KpYMHbIX aBapuii  C
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rpynnoBbiMu cMepTeSibHbIMXA HECHACTHbIMU CJ'Iy‘-IaﬂMVI)

BO3HVMKHOBEHWNS KPYMHbIX aBapuii C TPynnoBbIMA CMeEPTENbHbIMU
cnyyasmu)

Tabnuuya N 4-2

15 A MHauBuayanbHbIn cpeaHerpynnoBon puck rméenn B aBapum OgHOrO rop,_l
HEL Yyenoseka U3 Yncna nepcoHana, HaceneHus n NHelX PUsnYecknx nu
16 5 KonnekTuBHbIA pUCK CMEPTENBHOrO NOPaXKeHUs Niogen Npy aBapusax yen./roq
Ha MT
17 g MoTeHunanbHbIi  TeppuTOpUanbHbIi pUCK rMbenu 4Yenoseka OT rop,_l
T aBapuyn (4actoTa BO3HWMKHOBEHWS CMepTENbHO  MopaxaloLwmx
hakTOpOB aBapum B ONpeaeneHHon ToUKe TEpPUTopmm)
18 MBKM MakcmanbHO BO3MOXHOE KONMMYEeCTBO NOTEpneBLIMX (B TOM 4ucne yen.
o normbwmnx) npu asapusax Ha MNT
19 F(x) CoumanbeHbin puck rmbenun niogen npn asapusx Ha MT ro,q_l
MNMokasaTenu pucka aBapvi Ha nnowano4vHbix OMNO 1 nx coctaBnAKLWMX
N n/n CumMBOIbHOE HanmeHoBaHue EpnHunua
obosHaveHne n3MepeHus
1 F YacToTa BO3HWKHOBEHUSI aBapum (pasrepmeTu3auum obopynoBaHus) ro,u,_l
a
2 f2) YacTota BO3HUKHOBEHWS aBapui, CBA3AHHbLIX C BO3HWKHOBEHVEM ro,u,_l
3t nopaxatoLero adpekra (B3pbiB, NOXap, OrHEHHbIN Wap u T.4.)
3 Rl Yactota rmbenm opHoro K Ooree 4ernoBek nNpu  aBapusx rop,'l
(MHTEHCUBHOCTb  BO3HWMKHOBEHWS aBapuii  CO  CMepTENbHbIMU
HecYacCTHbIMU Criy4Yasimm)
4 Yactorta ru6enu 10 yenosek n Goree npu aBapusix (MHTEHCUBHOCTb -1
Ry 10 pu azapusx ( ron
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Rz 50

YacToTa rubenu 50 yenoBek u Gornee npu aBapusix (MHTEHCUBHOCTb
BO3HMKHOBEHUS 0COGO  KPYMHbIX  aBapui € rpynnoBbIMK
CMepTesbHbIMU CIyYasiMn)

rog

nixg )

BoamMoxHOe 4mcno noTepneBLUnX (B TOM 4wucne I'IOI'VI6LIJVIX) npu
Hanbonee BEPOATHOM CUeHapun aBapuun (B TOM 4ucne cpegn
nepcoHarna, HaceneHus U UHbIX PU3NYECKNX J'IVILI,)

yen.

M)

Bo3moxHoe 4ucro notepneBwMx (B TOM 4ucrne normbimx) npu
Havbonee oOMacHoOM CLUEHapuuM aBapuvM Ha  NOLWaAo4YHOM
coopyxeHun OMNO HI'J (B Tom yYnicne cpegu nepcoHana, HaceneHus
W MHBIX PU3NYECKMX NULL)

yen.

WHavBuayanbHbIi cpeHerpynnoBoi pyUck ruéeni B aBapum OgHOro
yernoBeka U3 YMcna nepcoHana, HaceneHus U NHbIX PU3NYECKUX NLL

ro,cl.'1

KonnekTuBHbIN PUCK CMEpPTENbHOIo MOpaXKeHWs NioAen npy aBapusax
Ha nrowagovyHoM obbekte (B TOM uuche CpedHerogoBoe
oXvaaeMoe uncno normbimx cpeam nepcoHana, HaceneHns U MHbIX
hu3nYecKkmx nuu)

yen./ron,

10

By, Mg

CpenH;m Macca noTepb npoaykrta wnn CbipbA NpU Hanbonee
onacHom un Hanbonee BEPOATHOM CLieHapun aBapuun

11

Oxunaaemble noTepu NpoayKTa unmn Cbipba Npn aBapumn

T/rog,

12

CpegHuii pasvep ywepba npu Hanbonee onacHoMm u Hambornee
BEPOSITHOM CLieHapun aBapuu, B TOM YuCne:

TbiC.pyo.

13

a) cpefHW pasmep Nnatbl 3a 3arpA3HEHUe OKpYXaloLen cpeabl Npu
aBapuu

TbiC.pyo.

14

0) cpedHue NoTepu NpoayKTa MU Cbipbsi NP aBapun B OEHEXHOM
BbIpaXKeHnUu

TbiC.pyo.

15

B) NOTEPU OCHOBHbIX MPOM3BOACTBEHHbBIX (POHO0B

TbiC.pyo.
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coopyxeHun OMNO HIr4

16 OxunpgaemMbint ylepb oT aBapuin Ha nnoLagodHomM coopykeHun OMO|  Thic.py6./ron
T
HIO,
17 R MoTeHuManbHbIA  TeppUTOpUanbHbIA  PUCK TMGEenu 4enoBeka OT ro,u._l
T aBapuym (4actoTa BO3HMKHOBEHWS CMEPTENbHO  MOpaxaloLwmx
¢haKToOpOoB aBapuun B ONpeAeneHHON TOYKE TEPPUTOPUN)
18 MBKM MakcmanbHO BO3MOXHOE KONMMYEeCTBO MOTEPNEBLUMX (B TOM 4ucre yen.
n nornoLmnx) Npy aBapusax Ha NoLaaoYHbIX coopyxeHnnsix OMNO HIM,
19 F(x) CoumanbHbi puck rmbenu niogert Npu aBapusx Ha nnowagovyHoM ro,u,_l

ONEeKTPOHHbIN TEKCT JOKYMeHTa
noarotoeneH AO "Kogekc" n csepeH no:

M.: BAO HTL NB, 2015

PykoBoacTBO 110 Ge3onacHocTd "MeToarKa aHaJIn3a PUCKA aBAPUN HA OIIACHBIX MIPOU3BOJICTBEHHBIX 00bekTax Hedrerazonobbrun'" (Mcrounuk: MCC
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