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HIeHK 110 00ecTIeYeHIIO TPOMBIILICHHON 6€3011aCHOCTH, CTPaX0BaHMUU I'DaXXIaHCKOMH OTBETCTBEHHOCTH BJIAACbLIA
OIaCHOTO OOBEKTa Ha CJIVUai aBapuu, OILleHKE HEraTMBHOTO BO3IEHCTBUS Ha OKDYXAIOIIYIO Cpely W NMPH APYTUX
TIpoLeypax, CBsI3aHHEIX C aHAIM30M PUCKa aBapiil Ha TaKuX 00BeKTaX.
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4 Pyrosodcmeo no bezonacnocmu «Memoduka anaauza pucka agapuii

OEJTEPAIIBHAA CIIYXKBA 110 9KOJJIOTHYECKOMY,
TEXHOJOTHYECKOMY 1 ATOMHOMY HAI30PY
(POCTEXHAZI30P)

IIPUKA3
17 aBrycra 2015 . Ne 317
Mocksa

006 yreepxkaennn PykoBoicTsa no 6e30nacHOCTH
«MeTonHMKa aHAJIM3a PUCKA ABAPHIA HA ONACHBIX IPOU3BOICTBEHHBIX 00BEKTAX
HedTerazono0Oban»

B messx peaymusaiiny OegepaibHEIX HOPM U ITPaBII B 001aCTH MPOMBIIILUTEHHO# Ge3omac-
HoctH «I[IpaBuiia 6e30macHOCTH B HE(DTSHOM 1 ra30BOI IIPOMBIIIIEHHOCTH» , YTBEPXKICHHBIX
npukazoM PocrexHamzopa ot 12 mapra 2013 . Ne 101, npukxa3bBao:

Vreepmuth mpuiiaraeMoe PyKoBOICTBO 110 6e301macHoCTH «MeTonMKa aHamm3a pUCKa aBa-
pHif Ha OTIACHBIX NMPOM3BOICTBEHHBIX 00beKTax He(PTera30q00b191» .

PykoBoaureb A.B. Anénmn




300066141 5

HQ ONACHBIX NPOU3BOOCINEERHbIX 0GBeKmax Hed

YTBEPXIEHO
npuxaszoM DeaepanbHON CITyKObI
TI0 SKOJIOrMYECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HaI30py
or 17 aBrycta 2015 & Ne 317

PYKOBOACTBO I10 BE3OIIACHOCTH

«MeToMEA aHA/H32 PHCKA ABAPHIi HA ONACHBIX NMPOH3BOJACTBEHHBIX 00BEKTAX He(iTerazon00bm>

1. OBIIME ITOJIOKEHUA

1. PyxoBomcTBO 1Mo Ge3omacHocTH «MeToarKa aHaIM3a PUCKa aBapyii Ha OIACHBIX IIPO-
U3BOACTBEHHBIX 00BEKTaxX HedTerasomoorumn» (majgee — PYKOBOACTBO 110 6€30IIACHOCTH)
pa3paboTaHO B LEJIX COACMCTBHS COOIOAEHHUIO TpeOboBanuii MenepalbHEIX HOPM Y IIPABHIL
B 00JIaCTH IIPOMEBINIUIEHHOM 6e301iacHocTH «IIpaBina 6e301acHOCTH B HE(TAHOM M ra30BOit
TIPOMBIIIUIEHHOCTH» , YTBEPXIASHHBIX HpuKa3oM PocrexHanzopa ot 12 mapra 2013 . Ne 101
(3apeructpupoBad MuHHCTEPCTBOM ocTUlinn Poccuiickoit @enepanyu 19 anpens 2013 .,
perucTpauoHHbIi Ne 28222; BioieTeHb HOPMATUBHBIX aKTOB GeepalbHEIX OPraHoB HC-
TIOJIHUTENIEHOM BAacTH, 2013, Ne 24).

2. Hacrostiiee PykoBoACTBO 110 6e301IaCHOCTH COREPXKUT METOMIMUECKIE PEKOMEHAALIMAI
TI0 TIPOBEACHMIO aHAIM3a PUCKA aBapHil Ha OTTAaCHBIX MPOM3BONCTBEHHBIX 00beKTaxX HedTe-
ra3zono0srau (OI10 HI'I) u He ABIseTCS HOPMATHBHBLIM IIPABOBBIM aKTOM.

3. PexoMeHnanmu HacToswero PyKoBoicTBa 1o 6€30MaCHOCTH HCIIOIB3YIOTCS IIPH IIPO-
BeJeHMH aHanu3a pucka asapuit Ha OITO HII Ha cTamusx ocBoeHMS HEPTEra30BhIX MECTO-
POXIIEHWH, a TAKXE Ha CTAAWSIX MPOEKTUPOBAHNS, SKCIUTyaTallli, KOHCepBAIlUM 1 JIMKBHIA-
i crenytoix OITO HTJI: yaactkoB BeneHrs 6ypOBEIX paboT, DOHIOB CKBAXKMH, YIaCTKOB
TIPEABAPUTEIBHOM OATOTOBKY HE(DTHU, IUTOIAN0K HACOCHBIX CTAHLIMIH, ITYHKTOB ITOATOTOB-
KU ¥ cbopa HedTH, MAPKOB Pe3ePBYaPHBIX (IIPOMBICIOBEIX, TOBAPHEIX), ILIOMIANOK IIPOMBIC-
JIOBBIX KOMITPECCOPHBIX CTAHIMI, yIaCTKOB KOMIUIEKCHOM ITOATOTOBKM ra3a, CUCTEM IIpO-
MBICJIOBBIX (MEXIIPOMBICIOBBIX) TPyOOTIPOBOXOB MECTOPOXAEHMI (YIaCTKOB, ILIOIIANO0K),
YCTaHOBOK ITOATOTOBKY He(TH 1 ra3a, yCTAHOBOK ITPEABAPUTEILHOM IIOATOTOBKA He(TH, 10-
SKUMHBIX HACOCHBIX CTAHITNH, KYCTOBBIX HACOCHBIX CTAHITUMI, IIPHEMO-CIaTOYHBIX IIYHKTOB,
KOMIUTEKCHBIX COATOYHEBIX ITYHKTOB.

4. ITosrydeHHEBIE ¢ TIOMOIIBIO HACTOSLIET0 PYyKOBOICTBA 10 GE30MTACHOCTH PE3yiIbIa-
ThI aHaIM3a pucka aBapuit Ha OI1O HIJ] pekoMeHIyeTCs UCIIOIb30BATh P IIOATOTOBKE
NPEANPOEKTHON ¥ NIPOEKTHON NOKYMEHTAIINH, JEKIAPMPOBAaHUH TTPOMEIILIEHHOR 6e3-
OIIaCHOCTH, pa3paboTke 060CHOBaHUS 0€30MACHOCTH, SKCIIEPTH3e IIPOMBILILIEHHOM 6e3-
OIIaCHOCTH, Pa3paboTKe IUIAHOB MEPOTIPUITHIA 10 TOKUTH3AITUH U JIMKBUIALIMH TI0CTIe1-
cTBuil aBapuit Ha OI1O HI/I, 060cHOBaHUM OTAEIBHBIX TEXHUUECKUX PEINECHHM 110 06¢e-
CIIEYEHMIO IPOMBIIUICHHOM 6e3011aCHOCTH, CTPaXOBAaHUH TPaXIAHCKOM OTBETCTBEHHOCTH
BJIaZieNIblIa OITaCHOTO 00beKTa Ha CIyJail aBapHH, OLIEHKE HETaTUBHOI'O BO3NEHCTBIA Ha
OKPYXalolilyio Cpefy U Ipu Ipyrux npouenypax, CBA3aHHBIX ¢ aHAIM30M PHCKA aBapui
Ha OITO HIA.

5. Hacrosimee PykKoBOACTBO 110 6e30I1aCHOCTH HE YCTAHABIMBAET HEOOXOIMMOCTh, ITEpH-
OIMYHOCTD ITPOBEACHUS aHaIM3a prcKa aBapuii Ha OITO HI .

© Odopmnenue. 3A0 HTLL 116, 2015



6 Pyroeodcmeo no bezonacrocimu «Memodura anasusa pucka aeapuil

1. PEKOMEHJIAIIVIV ITO AHAJII3Y PUCKA ABAPHI1 HA OITACHBIX
IMPOMN3BOJACTBEHHBIX OBBEKTAX HE®TETA3OOBBIYA

6. O6mas npolieaypa aHanu3a pucka asapuii Ha OIIO HIJI BrimioyaeT:

IUTAHMPOBaHUeE U opraHu3anmio pador Ha OIIO HI;

UIeHTH(DUKAITUIO OTIACHOCTEH;

OIIeHKY pHcKa aBapuit Ha OITO HIJI;

omnpenenaeHue crenenn omacHocTy OI10 HI'JI u (wm) MX y4acTKOB,

pa3paboTKy peKOMeHIaIMii TI0 YMEHBIICHHIO PHUCKOB aBapuii Ha OTTO HI'A,.

7. Beibop MeTonoB M odhopMIIeHIE Pe3yIbTaTOB OHEeHKY prcka aBapuii Ha OIIO HT
TPOBOJUTCA B COOTBETCTBUH ¢ PyKoBoICTBOM IO 6e30macHOCTH « MeTOIMIEeCKIie OCHOBEI IT0
NPOBEICHUIO aHaJIM3a ONIaCHOCTEH U OLIEHKHM PHICKa aBapHil Ha OIMAaCHBIX IIPOM3BONCTBEH-
HBIX 00BEKTaX», YTBEPXACHHBIM ITpHKa3oM PoctexHanszopa ot 13 Mas 2015 . Ne 188, ¢ yue-
TOM HacTos1ero PykoBoacTBa 1o 6€30MmacHOCTH.

8. Pacuer moxapsoro pucka Ha o06bsekTax OITO HIJI 1 cpaBHEHME €r0 ¢ 3aKOHOIATEIBHO
YCTaHOBJICHHRIMY JIOMYCTUMBIMHU 3HAYCHMSIMHU IIOXXapPHOTO PHCKA OCYIIECTBIISIIOTCS B COOT-
peTcTBUM ¢ PenepanbHbM 3aKoBoM ot 22 miong 2008 ©. Ne 123-D3 «Texuuueckumii peria-
MEHT O TpeOOBaHMSIX IOXAPHOI HE30MMaCHOCTH».

9. UcxonHble JaHHbIE, CeTaHHbIE NOMYINEHUS 1 NMPENTIONoXeHHUs, pe3yJIBTaThl OLIEHKH
pucka aBapuii Ha OI1O HI'[ 060CHOBHRBAIOTCS ¥ AOKYyMEHTAIBHO (HMKCUPYIOTCS B O0BEME,
JIOCTaTOYHOM JJISI TOTO, YTOOL! BHITIOHEHHBIE PACYETH M BHIBOIBI MOTJIN OBITH IIOBTOPE-
HEI ¥ IIPOBEPEHBI B XOA€ HE3aBUCHMOTO ayIuTa (HAIpIMEP, CTPaxOBOM KOMITaHHeH B paM-
Kax BomosHeHuss @enepanbHoro 3akoHa ot 27 mionsd 2010 ©. Ne 225-P3 «O6 ob6s13aTeTbHOM
CTPaxOBaHUM IPAXNAHCKOM OTBETCTBEHHOCTH BJIafiesIblla OTIaCHOTO OObheKTa 3a MpuIMHe-
HME Bpela B pe3y/IbTaTe aBapyuy Ha OMIaCHOM O0BEKTE») WIM SKCIIEPTH3BI MPOMBILLUICHHOW
06€30IacHOCTH.

10. PexomeHmanmmu K ohOpMIICHHUIO Pe3yJIETATOB OLIEHKH pucKa aBapwii Ha OITO HI'J
npuBeACHEI B PyKoBojCTBe 110 Ge301acHOCTH «MeTomIIeckyie OCHOBEI IO TIPOBEICHUIO aHa-
JIM3a OITACHOCTEH M OIIEHKH PHCKA aBapuii Ha OIIaCHBIX IIPOM3BOACTBEHHBIX 0OBbEKTaX», YT-
BepKIeHHOM ImpHuka3oM Poctexransopa ot 13 Mas 2015 Ne 188.

11. UcxomHBIMM JaHHBIMH IS KOJIMYECTBEHHOM OLleHKY pucKa asapuit Ha OITO HI'Z]
SIBJISIOTCA:

CBEIECHHA O MPHUPOTHO-KIMMAaTHIECKIX YCIOBHSIX pafioHa ¥ TUIOIIaAKU CTPOMTEILCTBA
(Tpacchl);

JTAHHBIE O TEXHOJIOTHY, 000PYIOBAHHH M TEXHHIESCKHUX PEIICHUSIX 0 obecriedeHuIo oe3-
omacHoctd OITO HIA;

ceemeHus o pabotHukax OITO HIJl, HaceneHun ¥ npyrux oObeKTaX Ha TIPHIETAIOMIEH
TEPPUTOPHH;

rpadudecKie MaTepHAIH (CUTYAL[MOHHBIA 1 reHepaATbHEIH TUTaHbI, HHbIe TpaduIecKue
MaTepUabl).

B ciygae HeTOCTATOYHOCTH MCXOOHBIX JAHHEIX LI KAYECTBEHHON 1 KONWYECTBEHHON
olleHKM pHrcka aBapuii Ha OITO HIJI pexomeHmyeTcss 060CHOBBIBATE HEOOXOIUMEIE IOIY-
LTEHWS ¥ YIHTHIBATh WX [IPH aHAIM3e HEONIPeACICHHOCTe ! pe3yIBTaToB OLIEHKY PYUCKA aBa-
puii Ha OITO HI'.

12. CBeneHUS O TIPUPOAHO-KIUMATHIECKUX YCIIOBUSIX paifOHa U TUIOMIAJKW CTPOUTEIb-
cTBa (TPacchl) BKITIOYAIOT:

XapaKTepUCTHKY pesbeda MeECTHOCTH (HapUMep, POBHBIH, XOJIMUCTHIH, IIEpECEYEHHBIH,
TOPHBII) ¢ YIIOMAHAHHEM HAJIMINA GaJioK, OBPArOB, BO3BRIIIEHHOCTE!, €CTECTBEHHEBIX U UC-
KYCCTBEHHBIX O3 MHBIX MONIOCTEM, TOPHBIX BRIPAOOTOK;




HA ONACHBIX NPOU3B00CHBEHHBIX 00BeKMax Hegme2a30006bi41» 7

CTAaTHCTHYECKME JaHHEIC MHOTOJIETHHX HAOMIOKEHUI B palfioHe PACIIONIOXEHNS 00BEeKTa
3a TeMIlepaTypoil Bo3ayxa (110 MecsiiaM, CpeIHerogoBast M abCOMOTHRIE MAKCUMAJIBHAS U
MUHHMMAaJIbHas), CKOPOCTBIO B HAIlpaB/IeHHEM BeTpa (CpEeIHETOJOBRIE IT0 8§ pymMbGam);

CBEIEHMS O CECMIIHOCTH IUIOMIAAKY CTPOUTENIHCTBA (TPACCH) M HATMYVM IPYTHX OTIac-
HBIX IIPUPOITHEIX BO3ACIHCTBHIL, OTHeCeHHBIX coriacHo CHuII 22-01-95 «Ieodunsuka omnac-
HBIX IPUPOIHBIX BO3ACHCTBMIE> , IPUHSATHIM IOoCcTaHOBIEHHeM MuHCTpos Poccuu ot 27 Ho-
s0pst 1995 & Ne 18-100, K KaTeropusiM «BechMa OTIACHBIE» U «4Pe3BBIYAHO OMacCHEIE (KaTa-
cTpopHUECKIIE)>;

JAaHHBIE O HAXOISIIMXCS BOIM3M 065eKTa (TI0 Tpacce) BOTHBIX OOBEKTAaX.

13. JaHHEIE O TEXHOJIOTHH, O0OPYIOBAHUM M TEXHMIECKHUX PEIICHHUSX IO 00eCIIeYeHUIO
6e3zomacuHoctu OITO HI'Jl Bxmoualor:

OITHCAHWE TEXHOJIOTHYECKHX IIPOIECCOB U TEXHOJIOTUYECKIE CXEMET;

TiepeyeHb OCHOBHOTO TEXHOJIOTHIECKOT0 000PYIOBaHHs, B KOTOPOM O0paniaroTCst OIlac-
HBIE BENIECTBa, C YKa3aHHEM HOMEpa IO3UIMH 000PpYIOBaHMS HAa TEXHOJIOTUIECKOM cXeMe,
HauMeHOBaHUsI, KOJIMYECTBA eWHHUII, Ha3Ha9eHU (B COOTBETCTBHH C ONMMCAHUEM TEXHO-
JIOTHH) ¥ TEXHUIECKHUX XapaKTePHUCTHK (U1 eMKOCTHOTO 0GOpYIOBaHMA — rabapuThl, 005-
€M, BMECTUMOCTD; I TETUI00OMEHHOTO 000pyIOBaHUS — IUIOHMIANh TEIUIO0OMEHa, 00heM
¥ BMECTUMOCTB TPYOHOTO M MEXTPYOHOTO IIPOCTPAHCTBA, IIPOM3BOIUTEILHOCTD; IUISI HACO-
COB U KOMIIPECCOPOB — ITPOU3BOAMTENBHOCT; IS TPYOOIIPOBOIOB — OOIIast JIMHA, KOJIH-
YeCTBO U JJIMHA YIaCTKOB MEXITY 3arIOpHOM apMaTypoif, THaMeTp ¥ IIPOHU3BOIUTEILHOCTD);

JAHHEIE O pacIpeieieHH OMTaCHAIX BEIECTB 0 000PYAOBAHUIO C YKa3aHHEM HAMMEHO-
BaHUS TEXHOJOTUYECKOT0 0J10Ka, HAMMEHOBAaHMS 000pyIOBaHYI, HOMEpa Ha TEXHOJIOrHde-
CKOI1 cxeMe, KOMMJIeCTBa eIUHMUII WIX YIaCTKOB TPYOOIIpOBOIa, KOJMIESCTBA OIIACHOTO Be-
LECTBA B AMHHLIE 000PYI0BaHUS (Ha YUaCTKe TPYOOIIPOBOA) U B TEXHONIOTHIECKOM OJI0Ke
(TpybonpoBoze), PU3MIeCKUX YCIOBII CONepXaHUs OITACHOTO BEIIECTBa (arperaTHoe co-
CTOSIHUE, IaB/ICHUE, TEMIIEPATYpa);

oKa3aTes IT0XapOB3PEIBOONIACHOCTH ¥ TOKCMYHOM OIIAaCHOCTH BEIIIECTB M MAaTepHAJIOB,
HUCTIONIB3YEMBIX B TEXHOJIOIHYECKOM TIpoIiecce;

orucaHie 00beMHO-TUIAHUPOBOYHBIX M KOHCTPYKTHBHBIX PeMIEHH 30aHUii K COOpyXe-
HUH;

OIMCAaHNE TEXHUYECKUX PEIICHUI, HAMPaBJICHHBIX Ha HEJIOMYINEHWE aBapuii U Mpeay-
TIpexXIeHue UX Pa3BUTUA (HalpuMep, 0OBaJIOBaHHE, YCTPOMCTBA IIOCTAHOBKM BOISIHBIX 3a-
BEC, CHCTEMBI IIOXAPOTYILIEHN), ¢ YKA3aHHEM cIIoco6a (py4HOi, aBTOMaTHYeCKuil), Ipo-
JOJDKUTENIBHOCTH M HAJIEXKHOCTH (BEPOSTHOCTH) CpabaThIBAHKMS OTCEKAIOIINX YCTPOMCTB B
MHBIX CICTEM 0€30IMaCHOCTH.

14. Ceenenust o pabotaukax OT1O HIJI, HaceneHuu ¥ Apyrux o6bEeKTax Ha MIPWIEra-
LIEW TeppUTOPHUH BKIIIOYAIOT:

IaHHBIE O PEXUME pabOTH OMACHOTO MPOW3BOICTBEHHOTO O0OBEKTA, KOJIMYECTBE CMEH,
CIIMICOYHOM YMCIIEHHOCTY Pa0OTHUKOB 3KCILUTYaTHPYIOLIEH OpraHu3aliuy, YMCICHHOCTH Har-
OOJIBIIEH CMEHBI, pacIpeeIcHIH JIOHEH 110 TEPPUTOPUH 00BEKTA;

CBEICHMA O COTPYIHHMKAX CEPBUCHBIX M MHBIX OPraHMU3AINMA, OCYIIECTBIIIOMMX paboTy
Ha TEPPUTOPUH OIACHOTO IMMPOMU3BOACTBEHHOTO OOBEKTA, MPEANPUSTHS (CIIMCOYHEIH COCTAB,
peXHM paboThl, KOJIWYECTBO CMEH, YUCIEHHOCTh HauOOJIBIICH CMEHBI, pacIIpeeiCHHE 10
TePPUTOPUH);

TIEpeYeHb HACEJIEHHBIX ITYHKTOB I MECT MaCCOBOTO CKOILIEHMS JIOACH, HAXOMSAIIMXCS B
30HE JeHCTBUS Mopaxaoniux (GakTopoB IpH MakcuMajbHoiM asapuy Ha OITO HI'JI (¢ yka-
3aHHEM XapaKTepa 3aCTPONKHA, MAKCUMATBHOM U CpeqHe YUCIEHHOCTHU JIIONel C YIeTOM HX
CYTOYHOM MUIpalliH);

© Odopmnenne. 3A0 HTL B, 2015



8 Pykosodcmao no Gesonacnocmu «Memoduka arnaausa pucka asapuii

TiepegeHb OpraHM3aITiii ¥ TPAHCITOPTHHIX KOMMYHMKALIMH (K€JI€3HBIX M aBTOMOOMITHHBIX
JIOPOT), HAXOAIUIUXCSA B 30HE ACHCTBYS IMOpaXaomux (paKTOpoB IIPH MaKCUMATbHOM aBa-
puu Ha OITO HIJ (c ykasaHreM CIIMCOYHOTO COCTaBa, pekuMa paboThl, KOJIIECTBA CMEH,
YHCIIEHHOCTH HAMOONbIIe CMEHBI, IEpUOAMYHOCTY JBYKCHUS TPAHCIIOPTHHIX CPE/ICTB,
06beMHO-IUIAHMPOBOYHBIX M KOHCTPYKTUBHEIX PETHCHIH 3TAHMIA M COOPYXKEHHIA).

15. Ipadpuyeckue MaTepHaIbl BKIIIOYAOT:

CUTYAILMOHHBIH TUIaH PacIIONOXEHU 00heKTa (IUTaH TPACCH), Ha KOTOPOM YKa3HIBalOT-
¢Sl TPaHHUIIBI TEPPUTOPHY TIPEANPUSITHS, CAHUTAPHO-3aITATHON M OXpaHHOM 30H, 30H JIeii-
CTBHS TIOpaXalonuXx (PakTopoB Mpu MakKCMMaIbHOI aBapun Ha OI10 HIJ1 (ipu B3psiBe —
30HBI PACCTEKJICHHUS, IPH IT0Xape — 30HbI OIIACHOIO AEHCTBUS TEIUIOBOTO U3TydYeHUST WA
TIPOAYKTOB CTOpaHMs (30HbI OITACHOTO NeMCTBUS MPOJYKTOB CTOPaHHS OLIEHUBAIOTCS aHa-
JIOTMMHO 30HaM pacHpocTpaHeHusi 06J1aKa 3apaXeHHOTO BO3AyXa), IPHU BEIGPOCE TOKCHU-
YeCKMX BELIECTB — 30HBI pacCHpOCTPaHeHMs 00Jiaka 3apaXeHHOTO BO3IyXa C IIOPOTOBHIMU
TOKCOZI03aMHU TIPY MHBEPCHM ¥ CKOPOCTH BeTpa 1 M/c, Iipu pa3nuBe HedDTH U HedTenmpo-
JMYKTOB — 30HBI MAKCUMAaJILHOT'O PAaCIPOCTPaHEHMS Pa3jiiBa C YIETOM XapaKTepa MECTHO-
CTH WIHA BOOTHOTO O0BEKTA), HAXOASAMIMECS B 30HE AEHCTBUSA NopaXalommx HPakToOpOB MaK-
cumaibHO aBapuu Ha OITO HTJL xxwiible 3acTpoiiKi, MECTA MaCCOBOT'O CKOILIEHHU S JTIONEH
¥ OpraHu3allliM;

reHepanbHbIi wiaH wiomagogHoro OITO HIJI ¢ skciMkanueii Bcex 3HaHmit U coopy-
KEHUH;

IUIaH pa3MeIlieHHs: 000OPYIOBaHMUSI, B KOTOPOM 06PaIialoTCs OTIaCHBIE BEIIeCTBa (MOXET
OBITH COBMEILIEH C TCHEPALHBIM IUIAHOM).

16. KommgecrBeHHas olleHKa prcka aBapuii Ha OT1IO HI'Jl BKiIiogaeT Clenyionye mpo-
HEeIypHL:

uIeHTH(hUKAIKAS OITACHOCTe, KOTOPHIE MOTYT IIPUBECTH K aBapUsM, U OIIpeIcICHUE Be-
POSITHOCTEH (4aCTOT) BO3HMKHOBEHUA aBapHii (C HCMIONIH30BaHNEM METOAA AHAIN3a AEPEBb-
€B OTKA30B);

IOCTPOCHUE CLIEHAPHEB Pa3BUTHS BO3SMOXHBIX aBapHii (IepeBbeB COOBITHIT) U ONpee-
JIeHWe BEPOSITHOCTH (JaCTOTHI) PeaTM3al[ii KaXIOTO CIIEHApHA (C UCITOJIb30BAaHUEM METOIA
aHaJIu3a AEPEBbEB COOBITHI);

OlIEHKa KOJIMIECTBA OIMACHEIX BEILIECTB, YIACTBYIOIIKX B aBAPUH U CO3IaHHM TIOpaXalo-
1HX HaKTOPOB MO KAXKIOMY CILIEHAPUIO;

pacyer 30H ZeCTBHA NIopaxaomux ¢GakTopoB MO KaXAOMY CLEHAPHIO;

OLIEHKA BO3MOXKHOTO IKCJIa IOCTPAAABIINX U MaTEPUAILHOTO yiIlepOa 10 KaXIoMy clie-
HapUIo;

pacyer | TIpeICTaB/IeHKe ITOKa3aTeseil prucka aBapuii Ha OITO HI;

orpeleieHNe TIPY HEOOXOAMMOCTH CTEITeHH onacHocTH aBapuii Ha OI1O HIL u (vum)
Hau0oJee OIMaCHBIX COCTaBHBIX 3yieMeHToB OT1O HI/L.

17. Ipu ugenTndUKAIMY OMAaCHOCTEH, KOTOPbIE MOTYT IIPUBECTH K aBapHusaM, paccMa-
TPHUBAIOTCS OMACHOCTH, CBSI3aHHEBIE C OTKa3aMU 000pYIOBaHMS, OLIUOOTHBIMU JEHCTBUSIMH
TIepCoHaa, BHEITHUMY BO3NEHCTBUAMH IIPUPOJHOrO M TEXHOT€HHOTO XapakKTepa.

Bce MHOr006pasue BO3MOXHBIX IPUYMH BO3HUKHOBeHUsI aBapuid Ha OT10 HI'J] pazne-
JIsteTCs Ha OTpaHUICHHBIN HaOop CTaHIAPTH30BAHHBIX MOIEeH NHULIMUPYIOMNX COORITHIA,
TIOCTIEACTBHA KOTOPHIX XapaKTepU3YIOTCS NeTepMUHHPOBAHHEIMY (PU3HYECKUMU TTapaMeTpa-
MH aBapHu# (IUaMETPOM OTBEPCTHS, TUIIOM MICTEUYCHHSI, BUIOM TIPOIYKTA) U BEPOSITHOCTHBIM
TIapaMeTpoM (BEPOSITHOCTD MJTH 9acTOTa pealM3aliuii JaHHOTO coObITHA). IIpH 3TO0l mpoie-
Iype IomyckaeTcsi popMabHasi ITOTePs TOTHOCTH ONMACAHUA QU3NIECKHX MAPaMETPOB MO-
JAeIe HHALTMUPOBAHUS ABADUM.
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B uensax uneHTHOHUKAIIIY OTTACHOCTEM, KOTOPBIC MOI'YT IIPUBECTH K aBAPHUSIM, BCE TEXHO-
Joruyeckoe obopynoBanue, ucromb3yeMoe Ha OITO HI', moapaspesnsieTcsa Ha OrpaHUdeH-
HOE YUCJIO KATEerOpHii B COOTBETCTBHH C IIPOTEKAIOIIAMHK B 00OPYIOBAHUY QU3HKO-XUMH-~
YECKMMU NPOIIECCAMU M €T0 KOHCTPYKTUBHBIMH OCOOEHHOCTSIMM.

B mipemenax omHo#t Kareropuu 060pyIoBaHIE XapaKTeprU3yeTCsS OMTMHAKOBEIM HaGopoM
BO3MOXHBIX MOJieNeil MHUITMUPOBaHUs apapHuii. Kaxioi Kkateropuy oGopyaoBaHHUS IIpU-
CBauBalOTCA CBOM crienududeckiie HHULMKPYIOILYE COOBITUS M MOAEIH pa3pylieHus (Io-
TEpU FePMETUIHOCTH).

PexoMeHIyeMble 9acTOTH pasrepMeTH3aLHH 000PYIOBAHUS IIPUBEICHH B TIPHIIOXE-
HuM Ne 4 x PyKoBOACTBY 110 6e30MacHOCTH « MeTONMIECKIE OCHOBHI 110 IIPOBEAECHMIO aHA-
JIM3a OTIACHOCTEH M OLICHKM PUCKa aBapyif Ha OTIIaCHBIX ITPOU3BOICTBEHHBIX 00BEKTax», YT-
BEpXKIECHHOMY Npuka3oMm Pocrexnanzopa ot 13 mas 2015 . Ne 188.

18. ®opmupoBaHue ClieHAPHEB PAa3BUTHS BO3MOXHEIX aBapHil (lepeBbeB COOBITHIN) U
OIIPENEICHVE BEPOSTHOCTHU (4aCTOTHI) pealM3allly KaXIoro CIIeHApHUs OCYIIEeCTBIISTIOTCS
B 3aBUCHMOCTH OT BUIA HHULIMUPYIONIUX COOBITHI, THIIA 000OPYNOBaHHS, HA KOTOPOM OHO
TIPOM30IIUIO, CBOMCTB OMACHBIX BEMIECTB M YCIOBUI MX COIEPXKaHUS B 000PYIOBAHHM.

CueHapuu pasBUTHA BO3MOXHBIX aBapHIA B BUIIE JEPEBBEB COOBITII OIMCHIBAIOT PA3BY -
THE OT UHULNUAPYIONIETO COOBITHS 10 TIEPBOTO SIBJICHUS aBapUM, JOCTATOYHOTO IS TTopa-
KEHHS YeJIOBEKA WM TTOBPEXICHYS 3MaHUI B COOPYXeHMI (HaTlpuMep, ToXap-BCITBIIIIKA,
TOPEHME Pa3jinBa, CTPYITHOE TOPEHUE, B3PHIB).

B cueHapusix pa3BUTHSI BOBMOXHBIX aBapHiA YIUTHBAIOTCS CHEIYIONIHE SIBJICHMS, CBA3aH-
HEIE C YCIIOBHSIMY OOpaIlieHusI M BEIOpoca orracHbBIX BemiecTB Ha OT10O HI:

TIPOJIKB (Pa3jiuB) XUIKOCTH;

HCrapeHMe ITpoJinBa (pasiinBa) XUIKOCTH;

TI0Xap IpoJMBa (pasiivBa), B TOM 9lClie TOpEHHE B pe3epByape;

Pa3phIB COCYNOB (anllapaToB), TPYOOIIPOBOAOB ¢ 06pa30BaHHEM BO3IYIIHOM BOJIHBI CKa-
THsE (YIApPHOU BOJHBI) M OCKOJIKOB;

npeiid oblaka TOIUIMBHO-BO3MYIIHEIX cMeceit (TBC);

PpacrnpoCcTpaHeHHUE TOKCUYECKOTO 00J1aKa;

TOXap-BCIIBIIIKA;

BCKHIIAHME H BEIOPOC TOpAILIEH XUIKOCTH B3 pe3epByapa IIpH IToXape;

HMCTEYECHME ra3a Npu (POHTAHNPOBAHIY CKBAXKHH;

cTpyiiHOe ropeHue (akein);

B3pEIB 00aka TBC (medarpaims Wiy IeTOHALUA) KaK B 3aMKHYTOM TIOMEIIEHHN, TaK
M Ha OTKPHITOM WM YaCTUIHO 3aTPOMOXIEHHOM MPOCTPAHCTBE;

B3PBIB PACILIUPAIOIIMXCS MapoB Bekumnaloniei xuakoctu (BLEVE);

nuddysnoHHOe roperue o6maka TBC (orHeHHsIH 11ap);

TIOXAap B MOMEILEHUH (B TOM 9HCIIE C YICTOM AESHCTBHII ITO TYLIEHHIO).

IIpuMephl TUITOBBIX CLIeHAPHEB PA3BUTHS BO3MOXHEIX aBapHil IIPHBENEHH B IIPHIOXE-
" Ne 1 K HacTossmmeMy PYKOBOZACTBY 110 6630IaCHOCTH.

19. OueHka KOIM9ecTBa ONACHHIX BEMIECTB, YYaCTBYIOIUX B aBAPHM U CO3IaHUH IOpa-
XKaonux (GakTopoB, pacueT 30H NeCTBYS MOPAXAIOMINX (PAKTOPOB BHITOMHSIOTCS IS KaX-
JOro CLIEHapHsI Pa3BUTHS BOSMOXHBIX aBapHIi.

20. Maccy aBapuiHOTO BEIGPOCA OMaCHBIX BEIIECTB PEKOMEHAYETCS OIPENEIATh KaK
MacCy BellleCcTBa B arapare (TpyboIpoBojie) ¢ YIETOM IIePETOKOB OT COCEIHMX alla-
paToB (YU4acTKOB) B TeUEHHE BpeMEHU O0OHAPYKeHHMS BRHIOPOCA 1 IePeKPHITHS 3aII0PHOMK
apMaTyphbl (3aIBUXeK) C y94eTOM MacChl CTOKA BEIIeCTBa U3 OTCeYeHHOoro 6J10Ka (Tpy6o-
IpOBOIA).

© Odopwutesine. 3A0 HTLL 1B, 2015
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21. s onpeieieHsI KOJIMYSCTBA OMACHOTO BENIECTBA, YYACTBYIONIETO B CO3MAHMM I10-
paxarolux $HakTopoB aBapHii, pPeKOMEH/IYETCS YUUTHIBATh JeIeHUE TEXHOIOTHIECKOTO 060~
PYZOBaHVS U TPYOOIIPOBOAOB Ha M3OJMPYEMbIe 3alIOPHOMN apMaTypoil CeKuH (YIacTKH),
WHTEPBa cpabaThIBaHUS ¥ IPOM3BOAWTEIILHOCT CUCTEM aBapHHAHOro cOpoca 1 OOpoX-
HEHWUS1, B TOM YHCTie Ha ¢hakes, BIMSHUE BOJIHOBEIX TMAPOAMHAMHUIECKHX IPOIIECCOB Ha pe-
KM UCTEIEHUS OITaCHOTO BENIECTBA WIS IPOTKEHHBIX TPYOOIIPOBOIXHBIX CUCTEM (JTHHOM
6osiee 500 M).

22. PexoMeHIyeMBIi TOPSIOK pacdeTa UCTEUCHUS OTIACHBIX BEIIECTB M3 TEXHOIOTHIECKUX
TpyOOIIPOBOIOB Ha IUIOLIAI0YHBIX OOBbEKTaX MPUBEICH B IIpuioxeHun Ne 4 K PyKoBoacTBy
1o 6e3omacHoCcTH «MeTomuKa OIEeHKH PHCKA aBapUil Ha OTIACHBIX IPOM3BOACTBEHHEIX 00h-
ekTax HedyrerazonepepabareiBaomieil, HedTe- ¥ ra30XMMHYECKOMH IPOMBIIUIEHHOCTHY , YT-
BEPXAECHHOMY ITpHKa30M PocTexHanzopa ot 27 nekadpst 2013 ©. Ne 646.

23. KomuecTBO BELIECTB, YIACTBYIOIIUX B aBApUM HA MIPOMBICIIOBHIX TPYOOIIPOBOIAX
OIIO HI[I, oripenensieTcs ¢ y9eTOM HaHHBIX, YKa3aHHBIX B TIPIUIOXEHHH Ne 2 K HaCTOsIIe-
My PyKoBonCTBY 110 GE3011aCHOCTH.

24. Tlpu pacueTe UCTEUEHMA Ta3a Mpy HOHTAHMPOBAHUM CKBAXHH PEKOMEHIYETCS MC-
TIOJIB30BaTh 3aBUCUMOCTH, YKa3aHHbIE B MPWIOXKeHHH Ne 3 K HacTogmieMy PYKOBOACTBY TIO
6e30MacHOCTH.

25. inst cueHapus B3pEIBa obmaka TBC KomidecTBO ONACHOTO BEIliecTBa B 00JIaKe peKo-
MEeHIyeTCsI OTIPEACTISITh KaK CYMMY Macc ra30BbiX Gpakuuii B armapare, 06pa3oBaBIIUXCH
TIPY KUTICHUH XIIKOCTH 33 CYET BHYTPEHHEH SHEPrUY, MOCTYIIMBIIMX 33 CYET [1EPETOKA U3
COCEITHUX allliapaToB C yIETOM U3MEHEHHUS B Mpoliecce BBIOpoca coctasa obnaka TBC, TeM-
TiepaTyphl U JABICHMA COIJIACHO TEPMOAUMHAMHIECKIM pacdeTaM.

26. st crieHapust B3pbiBa 06j1aka TBC Ko/gecTBO OIAaCHOTO BELIECTBA, YIaCTBYIOIIETO
B CO3MaHMU MOpaxkaolux ¢GakTopoB, peKOMEHAYETCA ONPEAEATh HA OCHOBE KOJIHUIECTBA
TIapOB YIJIeBOZOPONOB, KoTopoe mpH Apeiide obaaka TBC crioco6HO K B3ppIBHOMY NpeBpa-
IHEHHUIO. :

27. Ona cueHapus 06pa3oBaHst (pakeIbHOTO IUTAMeHH KOJIMYIECTBO ONIACHOIO BEIECTBA
PEKOMEHIYETCS ONPENENATh C Y4eTOM ITOTOKa (MaCCOBOH CKOPOCTH UCTeIeHUS U3 TEXHHYE-
CKUX YCTPOICTB) ra3a WM MapoXuIKOCTHOM (a3l B BUIE CTPYH.

28. Jlna clieHapyeB ¢ TOXapoM IIpojuBa (pasivBa) B cilydae IPHMEPHO PaBHBIX ILIO-
manei nmpoausa (pasinea) Gopmy rIaMeHu pU FrOPpeHUH PEKOMEHIYETCS anlpOKCHMHU-~
pPOBaTh HAKJIIOHHEIM IIWJIMHIPOM C PAAYCOM, PAaBHBIM 3G (PEKTUBHOMY PaMyCy IIPOJIKMBA
(pasnuBa). i1 3TOTO IIMIMHAPA OMPEAEIIIIOTCSA TTapaMeTPH TEIJIOBOTO U3JIYIeHHUS B CO-
OTBETCTBHHM ¢ MIyHKTOM 23 mpruioxeHuss Ne 2 x MeToIuKe ONpeaeaeHus PaCUETHBIX BE-
JIMIMH MOXApHOTO PUCKA HA MPOU3BONCTBEHHBIX 00bEKTaX, YTBEPXICHHON IIPUKA30M
MUC Poccuu ot 10 uronsg 2009 . Ne 404 (3aperucTpupoBaH MHHHMCTEPCTBOM IOCTHIIHH
Poccuiickoiit Penepanun ot 17 aBrycra 2009 1., perucrpanrolHbiil Ne 14541; bronneTeHs
HOPMAaTUBHBIX aKTOB (helepaibHBIX OPraHOB UCHIOTHUTEILHOM BiacTtu, 2009, Ne 37) (ma-
nee — MeToJauKa ompeAe/IeHUsI paCYCTHHRIX BEJIMYMH ITOXApHOTO PHCKA HA IIPOM3BOA-
CTBEHHBIX 00BEKTaX).

29. [Ins pacdera ClicHapyeB ¢ 00pa3oBaHUEM OTHEHHOTO Ifapa PEKOMEHIYETCS HCITONb-
30BaTh MYHKT 24 riprtoxeHus Ne 2 K MeTounKe oIpeAeIeHHsI PaCUeTHHIX BEJIMYMH I10Xap-
HOTO PHCKa Ha IPOM3BOJCTBEHHBIX OOBEKTAX.

30. na pacyeTa KOHIIEHTPAIMOHHEBIX MOJIEH IIPH pacCenBaHM U Apelide 06aka peko-
MEHIYeTCs HCIIOB30BaTh PYKOBOICTBO MO 6€30TaCHOCTH «MeTOAMKA MOACIMPOBAHK pac-
MPOCTPaHeHHUs ABapHITHBIX BEIOPOCOB OMACHBIX BEECTB», YTBEPXKIASCHHOE TPHKa3oM PocTex-
Hanzopa ot 20 anpenst 2015 . Ne 158.
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31. lns pacueTa pa3sMepoB 30H IOPaXXeHUs TIPH ITOXape-BCIIBIIIKe (cropanun) apeiidy-
1o1ero obnaka TBC pasmep 30HE BO3MOXHOTO CMEPTEIBHOTO MOpaXKeHMs JoIeil orpene-
JIETCS pa3sMepaMU 30HBI HOCTIDKCHUS KOHIICHTPAIMY, PAaBHOI MOJIOBUHE HIKHErO KOHIIEH~
TPalIMOHHOTO Tpeeiia pacpoCTpaHEHH IUNITaMEeHH.

32. Maccy BO B3pBIBOONIACHBIX Mpeieiax, CIIOCOOHYIO Y4aCTBOBATE BO B3PHIBE, PEKO-
MEHAYETCS ONPENEsIATh COrMIacHO NpuwioxeHuIo Ne 3 k DenepajibHBIM HOpMaM U TIPAaBU-
JIaM B 00J1acT ITpoMBInIeHHO# Ge3onmacHocTi «O0IIe IpaBuiIa B3pEIBOOE30IIACHOCTH
IUIS B3pBIBOIIOXKAPOOIIACHBIX XMMWYECKHX, HePTeXMMIUYECKHX U HedTelepepadaThIBAIOIIIX
HNPOU3BOACTB», YTBEPXACHHBIM NIpUKa3oM PoctexHan3opa ot 11 maprta 2013 . Ne 96 (3ape-
TUCTpUpOoBaH MuHucTepcTBOM IocTUliK Poccuiickoit Menepanmu ot 16 anpens 2013 .,
peructpauoHHbI No 28138; BrojeTeHs HOPMATHBHEIX aKTOB (heiepabHbIX OPTaHOB KC-
MONHUTENBbHOM BiacTth, 2013, Ne 23) (nanee — @enepainHble HOPMBI M IIPABIJIA B 00IACTH
TIPOMBIILIEHHOM Ge3oracHocTH «O01IIe MpaBIIa B3pEBOOE30IACHOCTH IS B3PEIBOTIOKA-
POONAaCHBIX XUMUIECKHX, HepTeXMMIecKiX U HedTerepepabaThBAIOIIMX IIPOU3BOACTB» ).

33. IIpu OTCYTCTBHM CBEIECHUI O pacIpenelcHHH HCTOYHUKOB BOCIUIAMEHEHMS W BEPO-
SITHOCTH 3axuraHusa o6maka TBC pacuer 300 mopaxeHnus Ipu B3peiBe o61akos TBC peko-
MEHIyeTCs BBITIOIHATD U3 YCJIOBHS BoCIUTaMeHeHUs o61aka TBC B MOMeHT BpeMeHH, KOTa
o6sako TBC mocturaeT HauboJIbIIe MACCH, CIIOCOOHOM K BOCIUIAMEHEHMUIO.

34. g pacdera ITapaMeTPOB BOJH JaBleHUS (HapieHue Pu umiyisc [), 06pa3yromux-
c4 TIpY CTOPaHUM WM B3pkiBe 0061aKk0oB TBC, 1 30H mopaXeHUs peKOMEHAYETCS UCITONB30-
BaTh PykoBoncTBO 10 6e30macHOCTH «MeTomiKa OlleHKH MOCIEACTBII aBapUitHBIX B3PHI-
BOB TOIUIMBHO-BO3IYIITHBIX CMECe», yTBepXIeHHoe npuka3oM Pocrexnanszopa ot 20 anpe-
st 2015 Ne 159.

35. TlocnencTBus ClieHApHsI CO CTPYIHBIM FOPEHHEM M pacdeTa pa3MepoB 30H Hopaxe-
HUS TEPMHUYECKUM H3JIyIeHNEM PEKOMEHIYETCS ONPENEIATh B COOTBETCTBMM ¢ MeTOMMKOMK
OIpenesieHUsI PaCYCTHBIX BEJIMIMH TI0XapPHOTO PHCKA HA IIPOM3BOCTBEHHBIX OOBEKTAX.

36. lns pacdeTta pa3MepoB 30H MOPAXEHUs YIAPHBIMH BOJHAMM M pacdeTa BEpOSTHOCTH
rubeny MOACH, HaXOISIIUXCS B 30AHMSIX, TIPH B3PHIBE PEKOMEHIYETCS HCIOIB30BaTh MTPOOHT-
hyHKIIVIO B COOTBETCTBMM ¢ TTOANYHKTaMH 2.2 1 2.3 npwioxenus Ne 3 x DenepanbHbIM
HOpMaM U IIPaBWIaM B 00JIACTH POMBIIIEHHOM 6e30macHocTH «O01IHe MpaBuiia B3PhIBO-
6€30MacHOCTH IS B3PHIBOIIOXXAPOONACHBIX XMMHIECKUX, HEQTEXMMUIECKUX U HedTenepe-
pabaThIBaIOIMX IIPON3BOICTBE>.

37. Lt oueHKY THOENH JIIofiel IIPU MoXapax B 30aHNH ¢ YIETOM MX 9BAKyallid peKOMEH-
IyeTcsi UCTIONb30BaTh (DOPMYJTHI B COOTBETCTBHM C IpIIoKeHreM Ne 4 K MeTomyKe ompene-
JIEHUsI PACIETHBIX BETMYMH TTOXAPHOTO PHCKA Ha MPOU3BOICTBEHHBIX OOBEKTAX.

38. Lt pacuera BepOATHOCTH THOEIH TOAEH OT MOpaXeHMI TOKCUYHBIMH OIIAaCHBIMH Be-
HIECTBAMH PEKOMEHIYETCS IIPUMEHATDH (hOPMYJIBI COITIACHO PYKOBOACTBY 110 6€3011aCHOCTH
«MeToauka MOIENMPOBAHUS PACTIPOCTPAHEHUS ABAPUITHEIX BEIOPOCOB OMIACHBIX BEIIECTB,
YTBEpXIeHHOMY IpuKa3oM Pocrtexnanzopa ot 20 anpens 2015 & Ne 158.

39. [Ing pacuera BEpPOSITHOCTHU THOEITH JIIONEH OT MOPaXeHUST TOKCHYHBIMU ITPOXYKTaAMK
TOPEHUS B TOMEIIEHUSX PEKOMEHIYETCS TIPUMEHATD (GOPMYJIBI COIACHO MPIIOXEHHIO Ne 4
K MeTomuKe onpeneieH!s pacyeTHBIX BEJIMUNH MOXAPHOTO PUCKA Ha TTPOU3BOICTBEHHBIX
O0BEKTaxX.

40. TIpu oneHKe THOEIH JIIONEH OT TIEpeOXTIAXKIESHIS IIPH IPOJINBax (pasinBax) UcHapsi-
IOLIUXCS CKIDKEHHBIX YIJIEBOIOPOIHBIX Ta30B PEKOMEHIYETCS MPUHUMATD, 9TO ITOTHOaoT
BCe JIIOIM, OKa3aBUIMeCs B 30He NMPOJTBa (pa3iiBa).

41. Tlpu olieHKe 30HEBI pa3jieTa OCKOIKOB 000pyI0BaHMS ITO/ TaBICHHEM PEKOMEHIYEeTCS
DPYKOBOICTBOBAThCS MOA0OXeHAMHU myHKTa S0 PykoBomcrea o 6e3omacHocTi «MeTonuka

© OdopmieHue. 3A0 HTI IIB, 2015
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OLICHKM PHCKa aBapHii Ha OMAaCHHIX IIPOM3BOJCTBEHHBIX 00BeKTax Hedrerazonepepadarsl-
Balonieii, HedTe- 1 ra30XMMUYECKON IPOMBINIIEHHOCTH , YTBEPXKISHHOTO MIpHKa3oM Po-
crexHan3opa ot 27 nekabps 2013 ©. Ne 646.

42. Iy IpoBeieHIs OIIEHKH BO3MOXKHOT'O UHCIIa TIOCTPAIaBIIIX U MaTEPHAIHHOTO YIIIep-
6a ot aBapuii Ha OI1O HIJI ucnosb3yloTcs KpUTEpHH U 3aKOHBI IIOPaKeHIS JTIOACH U pa3py-
eHus (MIOBPeXIeHYST) 000PYIOBaHMUS, 3MAHUI U COOPYXEHUIA, IPUBEICHHBIE B IIPHJIOXKE-
Hum Ne 3 x DenepanbHEIM HOPMaM U IIpaBHiIaM B 00JIACTY HMPOMBIIUTEHHOM 0€30ITaCHOCTH
«O06mme IpaBia B3phIBOOE30IIaCHOCTH IS B3PBIBOIIOXAPOOIIaCHBIX XMMHIECKHX, HedTe-
XMMWYECKMX 1 HedTellepepabaTHIBAIONTHX IIPOM3BOACTBY, IyHKTe 40 PykosoncTBa mo Ge3-
ONAaCHOCTH «MeTonHKa MOIETHPOBAHUSA PACIIPOCTPAHEHUS ABAPUIHEBIX BEIOPOCOB OMACHBIX
BEINECTB», YTBePXKICHHOTO Mpuka3oM Pocrexramsopa ot 20 ampens 2015 . Ne 158, Pyko-
BOJICTBe TI0 Oe30macHOCTH «MeToarIecKuie OCHOBHI 110 IPOBENECHUIO aHAIN3a OTTACHOCTEH
¥ OLICHKM PHCKa aBapuii Ha OTTACHBIX NIPOM3BOJICTBEHHBIX 00BEKTaX», YTBEPXKICHHOM ITPH-
Kka3oM PocrexHansopa ot 13 masg 2015 . Ne 188.

43, OreHKa BO3MOKHOTO 9HCIIa TOCTpamaBInux oT aBapuii Ha OITO HIJI mpoBomurcs Ha
OCHOBE:

MOyI€HHBIX 30H JeHCTBUS IOpaXalouux HakTopos;

KPHTEpHEB M 3aKOHOB TIOPAXKEHMUS JIOAEH Ha OTKPHITOM MECTHOCTH U B 3MAHUSX;

pacrpeie/lcHAs U BpeMeHH HaXOXISHVIS JTIONeil B 30HE MeHCTBUS IMOPAXaIONMX (HaKTo-
POB.

O11eHKa BO3MOXHOTO KOJIMYECTBA ITocTpanaBiiux ot aBapuii Ha OITO HI'] mpoussomut-
cst Kak s paboraukor OITO HI, Tak | AJ1s1 TpeThUX JIMII.

44. T1pu onieHKe MaTepHaIbHOro yiuepba or aBapuit Ha OITO HI'Zl pexoMeHmyeTcs uc-
TIONTb30BaTh MeTomMUecKre PeKOMEHIALIMHE [0 OLICHKE yiiiep6a oT aBapMii Ha OIaCHEIX IIPO-
u3BOICTBEHHEBIX 00bekTax (P 03-496—02), yreepXneHHbIe TOCTaHOBIEHHEM [ocroprexyan-
3opa Poccuu ot 29 Host6ps 2002 & Ne 63.

45. Jlna onpeleneHns OCHOBHBIX MMOKa3areeil pucka apapuii Ha OITO HI'J, nmpuseneH-
HBIX B IIptoxeHnH Ne 4 K HacTostmieMy PykoBoCTBY 110 6€30HacHOCTH, PEKOMEHAYETCS MC~
TIOJIb30BATh COOTHOIIIEHH, IPUBEIEHHbIE B PYKOBOICTBE 110 Ge301macHocTH « MeTOIMIECKHE
OCHOBBI TIO TIPOBEICHUIO aHAJI3a OTTACHOCTEH U OIIEHKU PUCKA aBapWii Ha OMACHBIX IIPOU3-
BOJCTBEHHBIX 00BEKTAX», YTBEPXKACHHOM ITpHKa3oM Pocrexnam3opa ot 13 mast 2015 & Ne 188.

46. KagecTBeHHas OlieHKa pucKa aBapuii Ha OTIO HI'JI BKmioyaeT CHeAyIONIe mpoiie-
IYPBIL:

OLIEHKY KA4€CTBEHHBIX IPU3HAKOB BO3MOXHOCTH BOSHHKHOBEHMSI MHIMICHTOB M (WIN)
aBapuii;

OLIEHKY KaYeCTBEHHBIX MPU3HAKOB TSKECTH BO3MOXHBIX ITOCICACTBHM aHAM3NPYEMBIX
VHIUICHTOB M (WIK) aBapwii;

oIpejesieHIe Ka4yeCTBEHHBIX XapaKTepUCTHK CTEIIEHH OMacHOCTH aBapwmii Ha OITIO HI]
H (WIH) cocTaBHBIX neMenTax OITO HT.

B mpouenype KauecTBeHHON OlleHKH pricka aBapuii Ha OITO HIJI ucronb3yloTes 3Kc-
TIEPTHHIE CHEIHATFHBIC 3HAaHUA B 00JIacTH aBapUifHOCTH U TpaBMatusMa Ha OITO HIJI.
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Ilpuaoscenue No 1
x Pyxosodcmsy

Thanosbie COEHAPUHA PA3BHTHSA BO3MOXKHBIX aBapuii

IIpuMepsl nepeBbeB COOBITHI AJIST CIIEHAPYEB, CBSI3aHHBIX C BEIOPOCOM HedbTH 1 HedTe-
TIPOAYKTOB Ha ILUTOIIAN0YHEIX 00bEKTaX, IpUBeAEHE! Ha puc. 1-1—1-9.

Ha puc. 1-1 npuHUMAIOT CIeYIOININE YCIIOBHBIE BEPOATHOCTH COOBITHUIA:

pe3epByap TepsAeT LHEeIOCTHOCTD IT0C)Ie MOsABIeHU paspyuleHus (a) — 0,05;

paspylilieHUe COCENHUX (HAXOMIIIUXCA B OMHOM 00BaIOBaHIH) PE3ePBYapOB U JOTIOIHY -
TebHBIH BBIOpoC HedTH, HehTerPonyKTOB (b):

IUIS JIATENIBHEIX BBIOpocoB — (;

U1 3aJIITOBBIX BEIOpocoB — 0,05.

IPOJINB 32 IIpenessl o6Banosanus (c):

TIpHU IUIUTENBHOM BEIOpoce — 1, ecmt IpUITOAHATAsE CTPYsi, 0Opa3yiomascs IpH HcTede-
HMM U3 pe3epByapa, BhITIANAeT 34 Npenenbl 00BaIOBaHMSA, B IPOTUBHOM cirydae — 0;

TIpY 3a10BOM BEIOpoce — (0, ecii KOHCTPYKITHS 06BAOBaHIS BMeIIaeT BCIO BEIOPOINEH-
HyI0 He(pTh, HeDTETIPOOYKTHI, HCKTIOUAET IepexiiecT HedhTH, HedTenpoaykTa Yepe3 06Bao-
BaHME U €r0 pa3pylieHue,/pa3MbIB, B IPOTUBHOM ciiydae — 1.

MTHOBEHHO€E BOCIUIaMEHEHMEe U 00pa3oBaHue Topsamux nposaueos (d) — 0,05;

obpasoBaHue apeiidyrouiero obnaka TBC () i Bcex AM3TOIUTHB U HedTel ¢ IaBIeHH -
€M HachlllleHHbIX TapoB MeHee 10 k[1a — 0, B ocTaJIbHBIX CiTydasx — 1;

obpa3oBaHuE KanenbHO! B3Becu HedTH, HedTenpoaykTa B atMochepe (f): Ui GeH3UHOB
U KEpOCHHOB IIPU BEICOTE BEIOpOca 0osiee S M — 1; B ocTaIBHEIX Citydasix — 0;

MOsIBJIEHKE Ha ITyTH Apelidyoniero o6naka ncrovHNKa 3axuranus (g) — 0,05.

Ha puc. 1-2 IpUHATH ClieAYIOLINIE YCIOBHEIE BePOSITHOCTH COOBITHIA:

BocIaMeHeHue nutelida napos HedTu, Hedrenpomykra (a) — 0,05; npexpameHue ro-
peHud (b) Ipy HATMIMY Ha JBIXaTeIbHOM apMaType UCIIPaBHOTO OTHeTIperpanureisi — 1, Ha
3a3ope — 0,75, Ha moke — 0,2;

saxuranue HedTH, HedTenpoaykra B pesepnyape (¢) — 0,2 WIM B 3aBUCMMOCTH OT Ha-
JIeXKHOCTY OTHEIIperpaguTeieit, Wi C YYETOM CIIOCOOHOCTH MOTYIITHTD ITOXap Ha 3a30pe;

TIPY TIEPEXOIE TOPEHNS Ha pe3epByap B pesepByape MpoucXomuT B3psiB (d) — 0,2 mida pe-
3€PBYapoB CO CTALIMOHAPHOW KPHILIEH U U pe3epByapoB C IUIaBaoleil Kpeieilt — 0;

B3PBIB BBI3BIBACT pa3pylleHue pe3epByapa (B TOM YHCIIE OOpYyIIEHHE KPHITIH C TIepesiv-
BOM ropsuiero npoaykra) (e) — 0,5;

1IpY IIPOBENCHUM ITIEHHOM aTaKy MPOM30IIeN ItepeuB HedtH, HedTenpomykra — 0,2 (Ge3
TIEHHOM aTakM He 3a/1aeTCs);

BEIOpOC ropsued HedTH, HedTenpoaykTa Mpy BCKUITAHUK BOAKI B pe3epByape (g) — B
3aBHCHMOCTH OT OOCTOSITEILCTB;

110TEPSI YCTOWYMBOCTU pe3epByapa NpH rmoxape B HeM (/1) — B 3aBUCHMOCTH OT O0CTOSI-
TEJIbCTB.

Ha puc. 1-3 npuHATH CHIeAYIONIIE YCIOBHbBIE BEPOSITHOCTH COOBITHIA:

TPy B3pbIBE BHYTPH pe3epByapa 00pa3yloTcs paIeTalonecs sJieMeHTHI pesepByapa (a) —
0,02;

HedTb, HeDTENPOAYKTHL OCTAIOTCS B Pe3epBYyape M He MOCTYIIAIOT 33 ero npeneisl (b) —
0,75;

3axuranue HedTH, HeTENPOLYKTA B pe3epByape IPH OTCYTCTBUH BHIGpoca 3 Hero (¢) —
0,2.

© Odopmnenue. 3A0 HTLL 116, 2015
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Homsoe Paspymeinie Heors, TIpOBCXOANT Obpasopanse | OGpasopamme | OTCpPOdEHHOE Pe3ylsmHpyOmee COGHTHE
paspyImernie cocemHEx "W MrHOBEHHOE | o6naka TBC npH | KamesmHoH B BOCIUIAMEHEHME e
PE3epBYApPOB OBBATIOBARHE SDKHTAHEES HBCIAPCHHE 8 arMoctepe
= Hoxap s oGBanopansy
HAa fst ;
—— llo B O0OBaIOBAHKH,
| i Flgmap geraromama, cropac/opun
[ 1
e Her
Her Ja t_—---.1 = Tlperpamerse aBapaH
Ha }
1-d Her }_Iarg——_ INoxap 5 o6anopann
1
b l-e Her
Tz Tperpamienne ap2pAH
Hoxap 3a o6BanosanmeM
Her 1 d
a
————emm—  [loXap 32 0GBANOBAHHEM, CTOPAHHE/BIPHB
") 5 otnara TBC §
1
l-¢ Her € Her
Ha ‘T— Tipexpamenue asapnu
1-d I ‘—— [Toxap 3a obBANOBAHKEM
Her Ia g
7 i-e H’e'r
S INpekpamenue aBapHH
7 IMoxap B obBanopannEK
Ha jrmmseeee  [Toxap B_06BANOBAHYH, CIOpAHHE/BSPHB
_____I I 8 ob7aka TBC
Her c i
e !
Her Her
Ha |1———— TIpexpameRHe aBapun
Ha __| -8
1-d
Ia Her )_'Lar“g—— INMoxap B o0BwIOBAHME
= —]
1-b I-e Her
- l-]_g—— [NpexpanieHue aBapHu
Her | 7 [MToxap 33 oGBanoBaHAeM
2
- — IMoxap 32 06BaNOBAHHEM, CTOPIAAHE/B3PHEB
Ila 4 oﬁ:mxg TBC /e3p
|
1-c € i Her
Her Ia ;..i._?__..._. TpexpameHue aBapHy
i1-d Hor Ha,—g——-—-— TToxap 3a ofsanosaHMeM
1-e I-IeTl
M MMpexpamenne aBapaH
7 Toxap 3 obeanopaHAy
g Cropase/B3pas obnaxa TBC, monouas
Ha Ja CTOpAHHE KANCIFRO-BOSAYIDHOTO 00seMa.
f—f Tioxap 32 oGBalloBAHNEM K/WIH B
a Her pesepByape
Her ¢ i1-g TIpekpameHHe aBapEH
e |
—— Co €, ofinaxa TBC. I
e il Her e paHm /m}l)lun X loxap 3a
A 1-f Her
3 - i-g— Hpexpmm;xmc aBapuH .
[z BOIAYDHHOIO ofikeMa/oGmaka TBC B
Ha amuocdiepe. Ioxap 3a
Her r—f — _‘H ©0OBaIOBAHACM H/¥IH B PE3CpByape
T
Jla e [lpexpamenyc apapax
1-a 1-g
1~
¢ {~————— Tloxap 32 oGEanoBaHHeM MW B
Her m ¢ peepByape
i-f Her
Her : T2 TIpexpainenye apapan
Hoxap 3a 0OBANOBAHECM, 1%@15 B pe3epByape
d LS ccmpmmc éxnmg“g&ymém obvena.
A : Pa Toxap 33 OGBAIOBAHHEM H/HTH B
‘ , Her Pescpuyar
i Ha o IIpexpamenne aBapAH
T-c _e—'
: obmaka TBC. TT
A | Her G Gpme/smpe poms TR Tiowap 2
a L
1-f Her
g TIpekpameBHe aBapHK
I-d ——
& Cropagne/B3pLIB KallcIEHO-BOZXYITHOTO
Hor la e B o
--—"'—|f Her ©0OBANIOBAHECM ¥/HTH B PE3EpByape
Ia l-r_-g_.__m-—— TIperpamenHe aBapaK
1-e Her ,—— Hoxap 3a oOBasioBaHEEM B/AIHA B Pe3EPBYape
A
1 Her

N TIpexpamenye aBAPHE

Puc. 1-1. JlepeBo coObITHIi paspylleHMs/IepenBa HA3eMHOTO pe3epByapa
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[Tepexon Ha Hagano cueHapia A, (CX. pHCYEHOK 5)
(37 BOCILIAMCHCHHCM (T.€. APY SanbHCAICH
Pa3BHUTHH 3BAPRH NO CLCHAPHIO A, 4= 1)

Tloxap na upwieralounsx Tepputophsx. Fopense
k B peacpryape. Ilepexon Ha BaYaI0 CHEHAPHE A,

(CM. pHCYHOX ) ¢ NIOJHIM Pa3pyIIeEREN PESepRYapa
Ia H MTHOBEHHLIM BOCIIAMCHEHHEM (T.¢. IPH MAMLHEEmeM
PA3BHTHH aBIPHY 110 CULHAPHIO A, 0 =1 d=1)

Bocriamenenme | Tpexpaimense Topenne TIponcexoaut Paapymierue Bribpoc ropsmett Horeps Pesymrmapylomes cofibiTie
mreiida ropenns dakena |pacEpocTpansercs B3DHIB pesepavapa, Heda, Hedite- | pelepayapom
Ha Bech pesepsyap| B pesepsyape KDHITIN, NSPeiHa TIPOYKTOR YCTOHIHBOCTH
ropa4eH Hedbth, TPH BCKHITAHHK
HedrenponykToB BOXEE
|
| ! | [ | ! | l
| | | I | : | 1
f I I | { ‘ | !
| i I I [ | | !
I ! I I [ | | !
i | I | | i | |
I ! I | I | | I
| 1 | ! | , | ‘
: . t n t i 1 ; IIpexpamenve aBapun
-q I I
| [ ! [ ! : '
| | ! | , | !
| Her | 1 1 I I |
| | i I | | I
| l N
| —— . T | ; JI T Ipexpamesxe aapin
I I |
|
i i E i }
e s ! | ! | }
| |
! i | l !
t [ T \ Tpexpamenye aBaprR
a 1-¢ i | [} i
| I | 1
} : + Tlepexoa Ha §aTRT0 CLIEHPAA A, (CM. PHCYHOX T)
|
| ! :
| f t
| i |
| : t
|
| '
T }
|
: |
| |
|
]
|
|
|

%) I—__
Tloxap KA OpRECTAOIEK

TCPPETOPHAL
1-& Topenne B pesepbyape. [Tomioe Buropanse Hedrm,
HedTeIpOTYKTOR

Topenme 8 peacpsyape. Tepexon Ha HAIAIO CIICHAPHR A,
Her h (CM. PHCYHOK 5) ¢ TIOIHEM PAIDYIICHHEM Pe3CPEYapa

K MPHOBCHRNM BOCIUI2ZMEHEHHEM (T.¢. NPH BARbHCHITCM
Ha PR3BUTHH GB2PHE 1O CUEHapEW A, 2= 1 B d=])

l

Puc. 1-2. JIepeBo coOBITHIA TP BHIXOJE ra30BOM (a3bl ¢ HA3€MHOTO pe3epByapa

Topenne B peacpayape. onroe p BedTH,
1-k HeQITEnpOAYKTOB (AHKBHAALAA TOX3Pa)

Ha puc. 1-4 npuHATH CIeOYIONIHE YCJIOBHBIE BEPOSITHOCTH COOBITHIA:

MTHOBEHHOE€ BOCILIaMEHEHME U 00pa3oBaHue ropamux npoiausos (d) — 0,05;

oOpazoBanue aperdyromero obnaka TBC (e) mis Bcex TU3eNbHBIX TOIUIMB ¥ HedTel ¢
JaBJICHWEM HachlmeHHBIX ITapoB MeHee 10 kI1a — 0, B ocTalbHBIX ciiydadx — 1;

NOABJICHKE Ha TTyTU Apeidyrolero o6naka HCTOYHUKA 3axuranus (g) — 0,05.

© QOdopmerenne. 3A0 HTL I1B, 2015
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O6pasosanue Hedts, Hedremponykrht Tocne B3phBa Pesynsrpyioniee cobsrmue
OCKOJIKOB OCTAIOTCA B Pe3ePBYApE | NPOHCXOAMT BO3TOPAHNG
HetTH, HeQTENPOAYKIOB
— Ilep Ha HAYA/I0 CLEHapHA A,
Her
p p Hep Ha BeTBb o/ 1-b/c/1-d cneHapms A,
Ia Ja
Ha b
Her
TIpexpailteHHAe aBapul
1-¢
Her
5 Tlepexox Ha Havano cueHApHS A,
1-
Her
1-a - Tlepexon na petnb of1-bfc/1-d cuenapus A,
Ia Ha
b
Her
[ " IIpegpamenne asapAn
-C
Puc. 1-3. [IepeBo coOBITHII TP B3pbIBE BHYTPH HA36MHOTO pe3€pByapa
IIpoucxomur O06paszoBaHKe OTtcpoyeHHOE PesynsTHpyiomee coburTie
MTHOBEHHOE o6naka TBC npu BOCIUIAMEHEHUE
3aKUTAHHE HACTIAPEHUH
| y Toxap B 06BaIOBaHNH
| Ha
- Cropanune/s3prsB obnaka TBC. IToxap
g B 06BaNIOBaHHEH
Ha
Hert e
a Her
1 IIpexpamenue aBapuy
-8
1-d IMoxap B o6BaNOBaHUM
g
Her
Ha
1-¢
Her
L TIpekpameHne aBapHH

1-g

Puc. 1-4. JlepeBo cOOBITHI pa3pylIcHHs/TiepejiuBa IIOA3¢6MHOTO pe3epByapa
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B it Toperne i3 B3pHB, P Bribipoc ropauiek PesynsTHpylouiee cobbrne
uetiga ropenus dakena | PaCHPOCTPARAETCS XPHilliK, Mepe/mB ropageli | Hedrw, Hedre~
HA BECh PESEPBYap HedTH, HeQTeNPOAYKTOB | NpPOAYKTOB NpH
BCKHMIIAHWH BOIb
)
|
' !
: i
t ' 1 '
s : ' é
: L H TIp apapHH
la T : P P!
Her i
1
3 Hpex 3BapHA
Ha Ha
a T-c T Tpexp aBapHH
Her Her %
i
l_h 1 Tlepexon Ha Hagano cueHApHA A,
s 7 q’ L
Ha Ha :
1
IA_I Tlepexon Ha HA9ANO CUEHAPHA A, C MTHOBCHHBIM
¢ € BOCIUIZMEHEHHEM
Her Ha
Tloxap Ha NpHICTAIOMHX TeppuTOpHAX. ['operne
I-d g B pesepByape. IToiHoe Briropanme Hedra,
Her Ja HedTENPOLYKTOB
l-e
Her

Fopenne B pesepsyape. [TonHoe BRTOp HeDTH,

HedTenpOIYKTOB (TMKBHJALHSA [10XApa)

Puc. 1-5. JlepeBo coObITHiA P BBIXOZE Ia30Boi a3kl U3 MOA3eMHOro peseppyapa (Tuna JKbP)

Ha puc. 1-5 npuHATH ClleAyIONIHE YCIOBHBIE BEPOSTHOCTH COOBITHIA:
BOCIUIaMeHeHue nuieida napos HedTH, HedTenpoaykTa (@) — 0,05;

rnpekpaiieHue ropeHus (b) — 0,75;

3axuranue HeTH, HedTernpoaykra B pesepByape (¢) — 0,2 WiIH B 3aBUCHMOCTH OT Ha-
JNEXHOCTH OTHEIIPErpaguTesie, Wi C y4eTOM CIIOCOOHOCTH TTOTYIIUTH TTOXKap Ha 3a30pe;

IIpU TIEpeX0/ie TOPEHUA Ha pe3epByap B pe3epByape MPOUCXOIUT B3pHIB (d) — 0,2;

B3DBIB BBI3BIBAET pa3pylleHUe pe3epByapa (paspyuieHue Kpoiiu) (e) — 0,5;

MpH MPOBENCHAM IIEHHOM aTaKy IIPOU30IIIEI nepenus HedTH, HedpTenponykra — 0,2 (B
Clly4yae OTCYTCTBMSI JAHHOIO BapMaHTa — MEHHOM aTaKu — He 33JaeTCs);

BBIOpOC ropsiuei HedTH, HedTENPOayKTa IPYU BCKUIIAHUU BOIHBI B pe3epByape (g) — B

3aBMCHUMOCTH OT OOCTOSITEIBCTB.

© Odopmnenne. 3A0 HTLL I1B, 2015
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Obpasosanne Tlocne B3prBa Pesynsrupyromee cobsrtue
OCKOJIKOB HPOUCXORHUT
3aropanvie HeTH,
HE(TEIPOAYKTOB
Ilepexon Ha BeTBB «1-d» cueHapusi As
c
Ja
a
Her
Ha
n IIpexpamenue aBapay
-C
Ilepexon Ha BeTBE «1-d» cnieHapus As
Her c
Ha
l-a
Her
ll—— Ilpexpamenne apapun
-c

Puc. 1-6. depeso coGBITHII IIpH B3pEIBE BHYTPH ITOA3EMHOTO pe3epsyapa (tuma JKBP)

Ha puc. 1-6 NpuHATH ClIeAYIOIHE YCIOBHBIE BEPOATHOCTH COOBITHIA:

IIpY B3pHIBE BHYTPU pe3epByapa o0pasyloTcs pa3ieTaloIuecs SIeMEHThI KPHIITH pe3ep-
Byapa (a) — 0,02;

3axuranue HedTH, HedTETIPOIYKTA B pe3epByape IpH OTCYTCTBUH BEIOPOCA H3 PE3EPBY-
apa (¢) — 0,2.

Ha puc. 1-7 npuHATH CIEAYIONINE YCIOBHEIE BEPOSITHOCTH COOBITHIA:

€MKOCTb COXPaHSIeT 1IeIOCTHOCTb M0CIe MoABIeHus paspyineHus (a) — 0,95;

pa3pylIeHrue HIKE YPOBHS XUIKOCTH (b) — TPOMOPLIMOHATHHO OTHOIIEHHUIO CpemHeit
BBICOTBI YPOBHSI XKUIIKOCTH (B3JIMBa) K BEICOTE EMKOCTH (€CJIY HEeT NaHHBIX, mpuHuMaoT 0,8);

MTHOBEHHOE BOCIUIaMeHEHUEe U 00pa30BaHUe TOPAIINX NpoarBoB/dakenos (c) — 0,05
JUTSL ICTEYEHUS XUAKOH (passl (OTBepCTHE HIDKE YPOBHS XUAKOCTH); 0,2 U1 MCTeYeHHS Ta-
30B0l (a3sl (OTBEPCTHE BHIILE YPOBHS XUIKOCTH);

o6pasopanue apetidyiomero o6raka TBC (d) — mia Bcex AN3eNbHBIX TOIUTHB H HeTell
C TaBJieHUEM HACHIIIEHHBIX mapoB MeHee 10 kI1a — 0, B OCTAIBHEIX CIIydasx — 1;

TIOSABJIEHHE Ha MYTH Ipelidyromero obiaka WCTOIHUKA 3axuranud (e¢) — 0,05 mna ucre-
YeHUs XKUIKOH (as3el (OTBEpCTHE HIDKE YPOBHS XUAKOCTH); 0,2 — mJst iCTeYeHHsI Ta30BOM
¢dassl (OTBEpCTHE BEIIIE YPOBHSI XKMIKOCTH);

o6pa3oBaHNe KalleJdbHOH B3BECH (IHCIIEPTHPOBAHHOMN crpyn) (h) — 0,7 (TonmBKO B CIIy-
yae CBUIIECH).
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TTomioe pasp; Pasp sHle B B B Gp B 3 Pesymthpyiomee cobrrae
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a Ha ofsema/obnaka TBC, ropenue daxena
h _d—_‘ A/HITH TIpOTHBA
Her Her
Her A i Tpexpamenne apapiy
Ha
l-¢
Her e CropaHne/B3pHIB KanesHO-
Ja BO3AYImHOTO ofibema/o6naxa TBC,
_—41 y ropense (akena w/HNM NPOIFBA
b Her
-
e Tpexpamerne asapus
Her p OGpazoBaBne ropamero NpouBa
Ha
I~ Cropanne/s3phis rasosoro o6naka TBC.
" Ha Obpa3osanye ropsamero NpoJHBa
d {
Her Her

cT
'ﬂ* Ilpexpanicane aBapuy

Puc. 1-7. iepeBo coOLITHI ITPU pa3pyllieHHH EMKOCTH ITOJ AABICHUEM
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Tomxoe Paspymenme same | B + | B obpasosarms | Bosmoxaocts Pesynstupyiomee cobrTre
paspyineHne YPOBES XHJKOCTH |  MTHOBEHHOrO B3PHIBOONIACHOTO 00NIaKA IPH |  OTCPOUCHHOTO
BOCIUIZMEHEHHS HCHAPCHHA H3 TPOIHEBA BOCIUIAMEHEHHS
7 Tloaap mpomuea (ropentie B paspymeHBOH
€MKOCTH)
Ma
02 Cropanne/sapuis o6naxa TBC 1 noxap
Ja 4 TpOTHBA (TOPEHHE B PAspYMIEHHOH eMKOCTH)
I-a
Her Ia Her
I 08 Ilpexpamenne apapan
1-4 Her t———————————— Tloxap npomBa (TopeHHe B PaspYMEHHOIH
0.2 EMKOCTH)
pit}
l-e |
Her
‘ lO,S—_ Tlpexpamense asapHa
Her f
7 Tpexp aBapEK
Her
[ 7 Topense daxena
Ia
Ja
5 n Cropanne/sapre o6naxa TBC, roperne
Her i 2 daxena
I |
1-d ]
Her
l Tlpexpamene aBapur

038
Puc. 1-8. lepeBo cOOBITHII IIPH pa3pyNICHUH TTOA3EMHON EMKOCTH IO AABICHUEM

Ha puc. 1-8 npuHSTH ClieayIomue yCIOBHBIE BEPOSITHOCTUA COOBITHIA:

€MKOCTBh COXpaHsAET LIEJIOCTHOCTD ITOCIe MosiBienys paspymeHus (a) — 0,95;

paspylIieHHe HIDKe YPOBHS XUAKOCTH (b) — MPOMOPLHMOHAIBFHO OTHONIEHUIO CpEeTHEHR
BBICOTHI YPOBHS XXUIKOCTH (B3/IMBa) K BHICOTE EMKOCTH (€CJIM HET JaHHBIX, TpuHUMaioT ,8);

MTHOBEHHOE BOCIUIaMeHeHUe 1 o0pa3oBaHue ropsamux dakenos (d) — 0,2;

obpasoBaHue npeiidyromero obnaka TBC (e) — misa Bcex TU3EIbHBIX TOIUTUB U HedTel ¢
JlaBJICHHEM HaCHIIeHHBIX rtapoB MeHee 10 kI1a — 0, B ocTa/ibHBIX Cityyasax — 1;

TIOSIBJIEHWE Ha ITyTH Apeiidyroliero obnaka ucrouHuka 3axuranus (f) — 0,05 misa mon-
Horo pa3pymeHus; 0,2 st 9aCTUIHOTrO.

oOpa3oBaHHe KalleJbHOM B3BeCH (IMCIIEprupoBaHHOM cTpyH) (4) — 0,7 (TOIBKO B CIIy-
yae CBUIIIEH).
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Bo3MOXHOCTE Bo3MoxHOCTH BoaMoxsOCT Bo3MOXHOCTB PesynpTupytomee coGRTHE
ofpazopaHAs MTHOBEHHOTO obpasopaxns OTCPOMEHHOrO
KalleJTbHOH CMeCH | BOCIUIAMEHEHHS | B3PhIBOOHACHOTrO ofUlaka BOCIUIAMEHEHHs
TIpH MCHIAPCHHA M3 NIPOAHEBa
b Topenme ¢daxena U/ W mpoiuBa
Ha p TloXap-BCTBOIKa/B3PHE (B3PEB B
3aMKHYTOM {TOMEUIEHIH) [APOKANELHO-
Ha BO3XYIIHOro 0671aKa, ropeHue hakena u/Wix
a npomMBa
¢
Her Her
Aa
T4 TIpexkpameHnue aBapHn
Ha
1-5
P Topenne dakena n/wik nporusa
Her Ma
l-¢
Her
T d IIpexpanieHue aBapHu
Her
» O6pasopaHue ropsinero MpoHea
Ja P CropaHHne/B3phIB ra3oBoro obbcMa/obnaka B
atMociepe (B3pHB B IOMEINCHAH).
Ia O6pa3opanH¥e ropALIero NpOIHBa
l-a ¢
Her Her
Ha
I-d IIpekpamense apapHn
1-5
2 OGpa3oBaHue ropAINero MpoMBa
Her
Aa
I-¢
Her

1-d

TlpexpaineHye aBapiH -

Puc. 1-9. [lepeBo COORITHIA ITpH aBapHK B HACOCHBIX

Ha puc. 1-9 npuHSATH ClIeIyIONIYe YCIOBHBIE BEPOSTHOCTH COOBITHIA:

BO3MOXHOCTb 00pa3oBaHus KanejabHOH cMecH (a) — 0,3;

MTHOBEHHOE BOCIUIaMEHEHHUE U 00pa30BaHME ropsAIUX NpoauBoB/dakesos (b)) — 0,05;

o6pazoBanue TBC (c) o1 Bcex IU3eTbHBIX TOIUIUB B HedTell ¢ TaBIeHueM HaChIIIIeHHBIX
napoB MeHee 3 kIla (Hacocel B noMemeHru) B 10 xI1a (Hacocsl B OTKPHITOM TUTOLIANKE) —
0, B ocTaJIbHBIX ClIy9astx — 1;

MOSBJIEHUE Ha IIYTH Apeldyloinero obnaka mcrouHuka saxuranus (d) — 0,05.
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Tlpacyrctsyer
P HCTOUHMK
Hommoe BOCIDIAMCHEHHS O6pa3oBaH¥ie H BIPHIB
(sacTmyHoe ) PonTaHnpoOBaHHE obmnaxa TBC
H co[6mm:me —»»  papymienHe |—P»| rasoHedmEHOR [
YCTBEBOH CMecH
ApMATyphl ) Her ucrounnka
BOCIVIAMECHEHHS

Puc.1-10. CxaxuHs! HepTsIHBIE QOHTAHUPYIOIITHE

IpucyrcTeyer
—P HCTOYHUK
Tlonxoe BOCIUIAMCHCHIH QOpazoBaHue U B3PLEIB
- (@actryHOE) o6naka TBC
HHIHHPYOIIee |y, paspymenue [—P» I'asosbrid BEIGpoc [
cobbrTHe .
¥CTBEECBOU
apMaTyphl
Her uctow
__—» HHAKA
BOCIUIAMEHEHMSA
Puc. 1-11. CkBaXuHEI Ta30Bble
Paspymenue creH
—> S
neyu
Britekanue
YacruaHas ¢asa
WK BEIOPOC
HWunmmmpyionee (mosHast )
> TEXHOJOTHYEC-
cobbrTie pasrepMeTH3aIusa .
_ Koii cpelbl
P H3 TpyOBI Kad
(aza e
OGpa3oBAHME F BSPHIB
o6naka TBC
HeucnpasHocth O6pa3oBaHKe 1 B3pHIB
> p > D D!
TOpeJIKH TIeYH obnaka TBC

Puc. 1-12. [Teun
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Tabauya Ne 1-1

BeposATHocTh BOSHHKHOBEHHAS HCTOYHAKA BOCILIAMEHEHMS LIS CIICHAPHEB
Ha puc. 1-10, 1-11, 1-12

Hcrounuxk BeposiTHOCTH BOSHHKHOBEHMS MCTOYHHKE
BOCIUIAMEHCHUS
HHaycrpHaibHast 30Ha 0,9
OTIe/IbHO CTOSIIUE TEXHOIOTMIECKHE OOBEKThI 0,5
Hopora < 50 eMHHAL TPAHCHOPTA B 4AC 0,5

Hopora > 50 emnMHHII] TPAHCIIOPTA B Y4C

1

Tabauya Ne 1-2

BeposiTHOCTD BOCIJIAMEHEHHS ONIACHOTO BeLIECTBA OT NOSBHBIIET0Cs SHEPreTHIecKoro (Te-
IUI0BOT0) HCTOYHHUKA (pa3/iHJHble THITbI ONACHOTO BEHIECTBA) 11 ClICHAPHEB
Ha puc. 1-10, 1-11, 1-12

OmnacHoe BemecTBO BeposiTHOCTB BOCIUIAMEHEHHS
MrHOBEHHOE OTHOXEHHOE
JIeTKOBOCIIIAMEHSHOIIMECST XXUIKOCTH 0,065 0,065
Toproune XUIKOCTH 0,01 —
BocriaMeHsTIoNecst ra3bl 0,5 0,1

Tabauua No 1-3

Bepoarrocts 3¢derra BLEVE H orsennoro mapa 11a ciienapues Ha puc. 1-10, 1-11, 1-12

T oOopynoBaHHs

BepositTHOCTh 06pa3oBaHMsI

CranpoHapHasi yCTaHOBKA

0,7

TpaHcnopr

1
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Ilpuaoxcenue Ne 2
x Pyrosodcmey

PacyeT KOJIMYECTBA BEUIECTB, YIACTBYIOIINX B ABAPHH HA IMHEHHO#H YacTH
MPOMBICIIOBBIX TPYOONPOBOAOB

Pacuem obsema (maccot) pazausueiics Hegpmu (naacmosoii cudkocmu, Hegpmenpodykma)

PaccMoTpHM yYacTOK JTMHEHHOM YacTH IIPOMBICIOBOTO Tpybomposoaa (JIY I1T) mpots-
XeHHOCTBIO L, Mexmy HacocHbiMu cTaHumsamu (HC,, HC), Ha KOTOpOM Ha pacCTOSIHUM X
OT CTaHIIMIA TIPOM30IILIA aBapHitHas yTeuka Yepe3 3¢ heKTHBHYIO IUIOMANb ABAPUIHOTO OT-
BEPCTHA S, e

OTmeTHM, YTO KaK Ha ygacTke L , Tak 1 3a ero npenenamu (o HC, u nocine HC,) yyactox
MOXET M He TIPEICTARIATh COO0M M30MPOBAHHYIO CHCTEMY, TO €CTh B OTAENBHBIX TouKax JI4
IIT X HEMY MOTYT IOIXOMHTh/OTXOOUTD IPYTHE IMHEHHEIC YIaCTKU. DTH MOAXOIAIIME/OT-
XONIFIIHMe YIACTKH MOTYT JIHGO 3aMBIKAThCS HA PACCMATPUBACMEI Y9aCTOK (JIYITUHIH), TUOO
OCYIIECTBJISITh TPAaHCITOPTHPOBAHIE XIIKOCTY B HE CBSI3aHHBIE C JTAHHBIM JIMHEITHEIM y4acT-
KOM MecTa (d4epe3 OTBOJBI, OTBETBICHHS).

st mratHoro pexuMa GYHKIIMOHUPOBAHUS PACCMAaTPHBAEMOr0 YIaCTKa PacXoll KU~
KocTH coctabisieT Q. Taxoke U3BECTHBI JaBICHHS Ha BXOJIE ¥ BBIXOJE OTAETbHBIX IMHEHHBIX
Y4aCTKOB.

O6mmit 06beM BBITEKIIIEH XMAKOCTH OIIPeAesieTcs IPOoLieccaMy BO BCEl pa3BETBICHHOM
TpyborpoBorHoi cucteMe. O61muit 06beM Vonpenernstior o GopMmyne

V=V +V,+V, @-1)

rae V| — obbeM XUIKOCTH, BHITEKIIEH B HATOPHOM PEXMME, C MOMEHTA TIOBPEXICHUSI 10

OCTAHOBKH IepeKadKu, M>;

¥V, — 06BbeM XHIKOCTH, BHITEKIIEH B GE3HATIOPHOM PEXUME, C MOMEHTA OCTAHOBKH I1e-
PEeKavKH IO 3aKPHITHsI TPYGOIIPOBOIHOIM apMaTypHI, M°;

V, — 06beM KUIKOCTH, BHITEKUIEH C MOMEHTA 3aKPHITHSI TPYOOIIPOBOIHOM apMaTyphl
JIO TIpeKpaIlieH s YTEUKH (0 MOMEHTA ITPUOEITHS aBapUIitHO-BOCCTAHOBUTE/ILHOM
OpHTaIbI ¥ TUKBUAAMMY YTEUKH WK A0 ITOJHOrO OHOPOXHEHUS OTCEUCHHON Ya-
CTH Tpy6OIIpOBOIA), M.

O6beM ¥V, BrTekuuii u3 ygactka JIY T1T 3a MHTepBaT BpEMEHH T, C MOMEHTA BO3HHK-
HOBEHMSI aBapyH JI0 OCTAHOBKHM MEePEKauYKH, OTIPENCIISIOT YUCIICHHBIM PEIICHUEM CUCTEMBL
IuddepeHIHANBHBIX YPAaBHEHI B YaCTHBIX HPOM3BOIHBIX, BKITIOYAIOIHEH 3aKOHBI COXpa-
HEHMS MacCHI, HMITYJIbCa Ml SHEPTHH [TOTOKA HhIOTOHOBCKOM XKHUIKOCTH:

ypaBHEHIE Hepa3pHIBHOCTH (YDAaBHEHUE COXPAHEHUSI MACChI):

ap , 9(p-4-u)
AR W2 -
x ax 0 2-2)
YPaBHCHHEC COXPAHCHUIS HUMITYyJIbCa:
(p-u) o4a-pw’) ap A (Re)
AR A T 4% 2 syl - Ae0-B: 2-3
4 ot 0 ox Aax 4 2.D pulu-A-gpB; @-3)

YPAaBHCHUEC COXpaHCHMS DOHEPTUN:

) 2 A
(p~s)=—&-(p-A-u-e)—Eo—ﬁ-xm(Re)polﬁ+Q+A‘(':)(T,Tcp); (2-4)

A~¥
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CBA3b aBJICHM, TUIOTHOCTH U TEMIIEPATyphl (YPABHEHHE COCTOSHIS):
P -P=c*(p-py)-c’¢(T,-T), (2-5)

e — paccrostaue ot Havana I1T, M;

x
P — OCPEIHEHHOE T10 CEYSHUIO TaBICHHE KUIKOCTH, I1a;

[}

P — JaBJIeHWE IPH HOPMalbHBIX yernoBusix, [1a (101325 I1a);

T, — TeMIiepaTypa IIpy HOpMaJIbHBIX yeiaoBusx, K (293,15 K);

p — OCPEITHEHHAs TI0 CEYeHHIO IUIOTHOCTE, KT/M?;

Py — IUTOTHOCTD XKMAKOCTH IIPH HOPMAJIbHBIX YCIIOBHUSX, KT/M?;

u — OCpEAHEHHAS 110 CEUEHUI0 CKOPOCTD XXHUAKOCTH, M/C;

Xm(Re) — K03 QULMEHT TpeHMSI, 3aBUCAINNIM OT peXima TedeHus B Tpyoe (oT gucia
Peitnomsaca Re = w- D/v), ipu HEOGXOTUMOCTH B 3TY BeIHIUHY BKJIIOYA-
IOTCSI ¥ MECTHBIE COTIPOTUBIICHUS Ha PA3IUYHBIX dJIeMeHTaX (3aIBIKKaX,
KJIallaHax U T.11.);

A(x) — IUIOLIAAb ITOTIEPEeYHOI0 CeYeHNA TPyOOIpoBOaa, B OOIIEM CIydae IIepeMeH-
Hasl 110 Tpacce, M%;

D(x) — HoMUHaANbHBIN quamerp I1T, B o6mieM cirydae riepeMeHHBIH 110 Tpacce;

M(x)  —ynembHas (Ha eNMHUIY IITHH TPYGHI) HHTEHCHBHOCTH BHIGPOCA XKUIKOCTH
U3 TpYOBI Ha MeCTe Pa3pylICHUs, KT/C/M;

1,(x) ~— yIeNnbHas (Ha eMUHUIY JUIMHEL TPYOB!) MHTEHCUBHOCTH TIOTEPU UMITYJIHCA
TIPH BHIOPOCE XUAKOCTH U3 TPYORI HAa MECTE paspyLIEHNsI, Kr/c2 /M,

E(x) — ynesapHas (Ha €MHHNIY JUTHHBL TPYObl) HHTEHCHBHOCTD IIOTEPH BHYTPEHHEH
SHEPIUH IpH BHIOpOCe XUAKOCTHU U3 TPYOBI Ha MecTe paspyireHus, JIx/c/M;

g — YCKOpeHHEe CBOGOIHOTO MafeH s, M/c?;

B — JIOKaNbHHIH YT10BoH Koaddurment tpacc I1T B = dz/dx;

€ — yIebHasi BHYTPEeHHSS SHeprust, LK /KT;

c — KO3(hHIMEHT TEIIOBOTO 06beMHoro pacmupenus, 1/K;

O(x) — yAenapHasd (Ha eIUHULYY JJIMHBI TPYOR) HHTEHCUBHOCTD SHEPIHU, ITOCTYIIA-
IOLIIeH K TPaHCIIOPTUPYEMOMY TIPOIYKTY TIPHY €T0 HarpeBaHNU B HarpeBaTe-
JEIX;

(T, Tcp) — yienbHas (Ha €IUHMILY JUTMHBI TPYObl) MHTEHCBHOCTD TEIUIOOOMEHA C OKPY-
Xaloniei cpe1oi;

¢ — CKOPOCTh PaCIPOCTPaHEHMSI 3BYKA B TPAHCIIOPTUPYEMO# IIPOMYKIIHH, M/C;

Z — HUBEJIMPHASI OTMETKA TPACCHI, M;

v — KMHeMaTHieckuit koahduimeHT BI3KOCTH (v = p/p), M2/c;

n — IMHAMUYeCKU KO3MOUIMEHT BI3KOCTH XKXKHUAKOCTH (B 00IIEM ciIydae 3a-

BHCSIIWI OT TEMITEPATyPhl TPAHCIIOPTUPYeMOIt cpennl), H-c/M?2.

B cirygae ecni TeMriepaTypa B TpyGe OCTaeTCsl IMTOCTOSTHHOM (WUIH MEHSIETCSA HE3HAYMTE -
HO) Ha BceM TpoTsekeHuy 11T (7(x) = const, H30TEPMIIECKOE TEUSHHUE), TOIYCKAETCS pe-
IIEHHE TOJIBKO CUCTEMBI YpaBHeHHi (2-2), (2-3) 6e3 ypaBHeHusd (2-4).

YpasHeHue cocTosHust (2-5) UCTIONB3YIOT VIS CKATOM cpempl (npu £, > P), IPH HHBIX
YCIIOBUSIX (TIPM PACTSDKEHWU) TUTOTHOCTB I10JIaraloT paBHOM Ha9abHOM TUIOTHOCTH.

B ciaydae oTcyTCTBMS BETBIEHMM Y9acTKa CUCTEMY YpaBHEHMIA (2-2)—(2-5) 3amMCHIBalOT
TOJIBKO JUIsl OMHOTO yyacTKa. B cllydae HAIYUS HECKOIBKUX JIMHEHHBIX yIaCTKOB, COSIMHEH -
HBIX B €UHYIO CUCTEMY (OTBETBJICHUS, IYITMHTH U T.1.), CUCTeMY ypaBHeHul (2-2)—(2-5) 3a-
TMCHIBAIOT I BCEX IMHEWHBIX YIACTKOB, COCTABIISIIONIMX Pa3BETRICHHYIO TPYOOIIPOBOIHYIO
CHCTEMY M BIIMSIONIMX Ha Maccy BeIOpoca Ha MecTte aBapuu. I1pu 3ToM B ypaBHEHHA (2-2)—
(2-4) B ipaByio yacTh MOOABIIIOTCS ClaraeMble, OMMCHIBAIOLINE TOTIOIHUTEIBHOE IMOCTY-
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IUICHHWE WK 3a00p MAcChl, UIMITYIbCA ¥ SHEPTHH U3 OTHETBHO B3ITOTO JMHEIHOIO yIacTKa B
CMEXHbIE YIACTKH; 3TH CllaraeMble aHAIOTHYHEI BeJmanHaM M (x), I (x), E(x).

Cucremy ypaBHeHu (2-2)—(2-5) JOMONHIIOT HAYATbHBIMA ¥ I'PAaHUIHBIMU YCIIOBASIMH.

B kagecTBe HagaIbHBIX YCIIOBHI BRIOMPAIOT MO0 PEXUM CTAIIMOHAPHOTO TEUESHHS (€CITH
OH U3BECTEH), OO COCTOSHIME TIOKOS (€CIIU PEXUM CTAIIMOHAPHOTO TeYEHHS 3apaHee Heu3-
BecTeH). B mocienHeM ciryyae pexXuM CTaIOHAPHOTO TeYeHUSI TIOIYYAlOT IyTeM pelieHus
HeCTaIOHAPHOI 3a1a4yy O 3aIyCKe Hacoca (HacoCoB) Ha BXoje (BXOIax) TpyOOIPOBOIHOM
cuctemsl. OGEIYHO IS TTOTYyYEHHS CTAIMOHAPHOTO PEXXKMA TeUeHHUsI B TPYOOIIPOBOIHOM CH-
cTeMe JOCTaTOYHO OT 5 110 10 BpeMeHHBIX MHTEPBATIOB, 32 KOTOPHIE BO3MYILIEHHE IIpoderaet
TI0 BCE¥ TPyOOIIPOBOAHOM CUCTEME OT Hayala O KOHIA.

TpanyyHEIe YCI0BYS BRIOHPAIOT CIELYIONINM 06pa3oM:

Ha Bxoge I1T mpon3BoaHas TaBICHHS T10J1araeTcsl paBHOM HYIIO, a CKOPOCTD ITOTOKA OIpe-
IENAETCS C YIeTOM 3TOTO JaBIeHHA IO XapaKTePUCTHKE Hacoca H— Q) «Hanop—pacxof»,
TAaKKe 3a7aeTCs TEMIIEpaTypa XUIKOCTH Ha BXOXE;

Ha BeIxojie I1T cyIecTBYIOT ABa CIToco0a 3aaHus I'paHUYHbIX yooBrit. Eciiu Ha BhIXozme
CTOMUT HACOC, OCYNIECTBIISIOMMI HarHETaHWE XUIKOCTH B caenyromuii yuactok ITT, To cie-
IyeT, TIoJiarasi paBHO¥ HYJIIO IIPOU3BOIHYIO JaBJIEHUS, OIPENEIUTh CKOPOCTh IIOTOKA € y4e-
TOM 3TOTO JaBJIEHHS ¥ JaBJICHHE B HayaJle CISAYIOIIEro yYacTKa IT0 XapaKTepHCTHKe Hacoca
«HAOp—pacxoly» (ITOT MOAXOM AHAIOTUYEH 3aaHHIO BXOAHBIX yCIioBUii). Eciu Ha BbIXOIEe
TIT mpou3BOAAT CJIMB XKHUAKOCTU B KaKyIO-JTHOO eMKOCTb, YTO OOBIMHO MMEET MECTO Ha T10-
CJIeTHEM yJ9acTKe, TO 3a7al0T JaBJieHHe B 3TON eMKOCTH (KakK IIpaBHIO, paBHOE aTMocdep-
HOMY), a TaKXe paBEHCTBO HYJIIO IEPBHIX IIPOU3BOIHEIX CKOPOCTH U TEMIIEPATYPHL.

ITocne cpabaThIBaHMS 3aIIOPHOM apMaTyphl TPAHUYHBIC YCIOBHS Ha Bxome/Bexone ITT
u3MeHSIOTCS. [paHUYHEIE YCIOBHS COOTBETCTBYIOT YCJIOBHIO «XXKECTKOM CTEHKW»: PABEHCTBO
HYJIIO CKOPOCTH Ha TPaHMIIaX ¥ paBeHCTBO HYJIIO MEPBEIX TPOU3BOAHBIX IO JaBJICHUIO U TEM-
TepaType.

B MecTax BeTBIEHNs TPYOOHPOBOIHOM CHCTEMBI (BXOI I BBIXOX TPYOBI M3 TMHEIHOTO
YJacTKa) TOJDKHBI COXpAaHAThCA MOTOKU MAacChl, UMITYJIbCa U SHEPTUH.

Jls1 oTnipeReieHust BEJIMYMHB! MCIIONB3YeTCs 3aBUCUMOCTh Koysiopyka— Yaifra, cBsi3biBa-
fomas KooddHIMeHT TpeHust ¢ YuciioM PeifHombaca u xapakrepuctukamu 1T

Ly 250,
P C|ReJh, 371D[ (2-6)

Iie z,, — LEPOXOBATOCTb BHYTPEHHEH IOBEPXHOCTH IT.

CootHoluenme (2-6) mpenctasiset coboi TpaHCLEHIEHTHOE YPaBHEHHE, Pelliasi KOTOpoe
MOXHO OITpeACTIUTh ?LW(Re).

TToMrMo cooTHOIEHN (2-6) VTSI OTNpeIeieHNs BEIMIMHB MOTYT UCIIONIb30BATHCS MHBIE
000CHOBaHHBIE COOTHOUICHUSI:

A,,= 64/Re npu Re <2000; 2-7)

A, = (0,16-Re — 13)-10~* mpu 2000 < Re < 2800; (2-8)
A, =0,3164/(Re-0,25) mpu 2800 < Re < Re,; 2-9)
A, =B+ (1,7/Re:0,5) npu Re, <Re <Re,. (2-10)

IpenensHrie 3Ha4eHud Re,, Re, u sHauenns B nipusenenst B Tabn. Ne 2-1.
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Tabauua Ne 2-1
Ilpenenbhvbie snadenns Re , Re, u suasenns B
HapyXHEI# 1uaMeTp TpyoonpoBona, MM Re, 103 | Re,'107 B-10*
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

ITpu uncnax PeiiHoneaca, Gombimx, 9eM yKasaHHsIe B Ta61. Ne 2-1 snavenuii Re, (B kBa-
JApaTUIHOM 30HE), KO3 UIMEHT rHAPaBIMIECKOTO COIIPOTUBICHUS OCTAETCst TOCTOSTHHBIM
¥ PABHBIM 3HAYCHHIO A,_, PACCIHTAHHOMY 110 ¢dopmyne (2-10) mpu Re = Re,.

st omipeesnieHus BENMINHE O chom)sy]m* 3aBHCHMOCTD

o(r.1,)=2 > (1, -T), (2-11)

rne 7 — teMmieparypa HedTH (HedTenponykra), °C
T, — TeMiiepaTypa oKpyxXatoiuei cpeasl, °C;
o, — Koo duumeHT Teruionepenadn Hedtu (HedTENpPOAYKTa) C OKPYKaIolIei CpefoH,
OIpeneNsieMblii 1o hopMyIie:

22,
. - , €CIIH % >3;
Dln| — 2H 24 -1
D D
o, =1 ” (2-12)
o, ud , €CITH %<3,
1
Dln| —%
roe an — TIpUBeIeHHAs TOJIIMHA, MM; H . =H+H;

H — a¢dexrusHasd TommuHa, MM; H = H_ A, rp/lcﬂ,
H,  — TONIMHA CTEHKH, MM;
NurP — yucno Hyccenera; Nu = ameN/km;
xm, A, — KO2GbGUIMEHTH TETUIONIPOBOAHOCTH; xm =1,4 BrK/m; & = 0,465 Br-K/m;
o — x03dhdHuIMeHT TeIUTONepeqaut Bos3ayxa; o = 11,6 BT-K/m2.

BO3., BO30

OrnucaHHas BHIIIE MPOLIEAYPa OTHOCHTCS K YIACTKaM, Ha KOTOPBIX MIPOMCXOIUT TCUCHUE
Ha niojyiHoe cedenue. Ecmu B [T cyiecTByeT y9acToK, riie UMEET MECTO TCIYeHMEe Ha HETTOI-
HOE ce4eHUe TPyOOIIpoBo/ia, TO TaBiIeHHE B 3TOM yYacTKe IIPUHUMAIOT PAaBHBIM JaBJICHUIO
HacCBILIEHHBIX NTapOB MEpeKaYNBaeMOi XHUIKOCTH, a pacxol ee B II'T npuHUMAIOT paBHEIM
pacxony B nnocienHeM cederuu [1T, rue cegerue OBLIO IMOTHOCTHIO MEPEKPHITO XMAKOCTHIO.

© Odopmnenue. 3A0 HTL] 1B, 2015



28 Pyrosodcmso no bezonachocmu «Memoduxa ananusa pucka asapuii

CKopoCTh MCTeUEH VST XUOKOCTH U3 T1T Ha y4acTKax, I CYIIeCTBYET U30LITOYHOE HaB-
JIEHYE, ONPENeIISIOT 110 hopMyIte

Uy =, [2—22 (2-13)

Toe Pmp — nasnenue cHapyxu I1T, Ila.

J1st CYXOIYTHEBIX y4acTKOB P, = 101 325 ITa, mns nogBomubix 1T BemuauHy P, ompe-
IENIAIOT KaK CyMMY aTMOC(hEPHOTO AaBIeH s M JaBJIeHKsl CTOJI0a XMIKOCTH Hall OTBEPCTU~
€M pasrepMeTH3aIiH.

COOTBETCTBEHHO ITOTOK MAacChi Yepe3 OTBEPCTHE 32aI0T BRIPAKEHHUEM

M0=0¢'Sj'Uo'P, (2-14)

rme o — K03GhdHUIMEHT, KOTOPHIi IPUHUMAET MAKCUMATHHO BO3MOXHOE 3HAYCHHE, PaB-
Hoe 0,6;
S — IUTomaab OTBEPCTHS pasrepMeTH3ALHH, M2,

@opmyisl (2-13), (2-14) ucrIoNb3yIOT, KOTAA Ha MECTE Pa3pyIIeHHst CYyIIECTBYEeT U30bI-
ToYHOe mapjieHue. [Ipy KpPyITHBIX pa3pyIUeHUsIX, KOTAa JaBJICHHE TIagaeT 00 aTMOChEepHO-
ro, NOTOK XUIKOCTH B OKPYXAIOIIIy1O CPEy PAaBEH CYyMME IIOTOKOB KaXaoro U3 KOHIIOB ITT.

Ha ygacTtkax, rjie CylecTByeT CaMOTEUHEIL TOTOK HA HETTOIHOE CeYeHHe, PacXoll paBeH
HYJTIO, €CJIM OTBEPCTHE PACIIONOXEHO BhIILE YPOBHA XUAKOCTU. ECiM 0TBepCTHE Pacosioxe-
HO HICXE YPOBHS XHAKOCTH, TO IIOTOK MAaCChl Ye€PE3 OTBEPCTHE OIIEHUBAIOT HA YPOBHE A0
ODLIEro ee pacxona, MpoITOPHUOHAIBHOM NOIM OTBEPCTHSI OTHOCUTENBHO IUIOLIATN Cede-
HUsA, 3aHITOM XHaKocThio B ITT.

JLst BRIBOJIA MHTETPANIbHBIX HAITOPHO-pacXoaHbIX xapakreprucTuk HC ucnons3yiot dop-

Mymy
H=a—bQ}, (2-15)

Iae a, b — 3KCIEePUMEHTAIBHO onpeeseHHbie KO3 MUIMEHTH LITATHOTO pexXuMa pabo-
THI HACOCOB.

O6beM xunkocTH V), BEITEKIIEH B GE3HATTOPHOM PEXHME C MOMEHTA OCTAHOBKHM Tiepe-
Ka9KU 10 3aKPBITHS TPYOOIIPOBOIHOM apMaTypHhl, OTIPENEISIOT:

IO CTiajia JaBjIeHUs B TpyOOIIpoBOAEe (B YaCTHOCTH, 10 YCTAHOBJIEHWS BaKyyMMeTpUye-
CKHUX MABJEHUI B CAMBIX BHICOKMX TOYKAX TPACCH B KAXIIOM U3 PUJIETAIONIMX K MECTY aBa-
PYH YIaCTKOB TPYOONPOBO/IA) PELICHUEM CUCTEMBI ypaBHEeHM (2-2)—(2-14). B aToM citydae
pacyeT 00bEMOB BHITEKIIEH KUIKOCTH V), ABJIAETCA NPOAC/IKEHHEM pacyeTa 0GbEMOB BhI-
TEKIICH XUIKOCTH V| C M3MEHEHHEM IPaHHYHBIX YCIOBUi (OCTAHOBKOM HACOCOB Ha BXOIE
TPYOOIIPOBOHOM CUCTEMHI);

TIOCJIE CIiajia JaBlIeHus B TPyOOIpoBoe (B YACTHOCTH, IIOCJIE YCTAHOBJIEHUS BaKyyMMe-
TPUYECKMX IaBJICHUI B CaMbIX BBICOKHX TOUKAaX TPACChl B KAXKIOM U3 IIPHIETAIOLIEM K MECTY
aBapUHM Y4aCTKOB TPYOOIIPOBONA) OITOPOXKHEHHEM PACTIONIOXEHHBIX MEXTY ABYMSI GIrnKaii-
My HC BO3BBIIIEHHBIX ¥ MIPHICTAIOIIUX K MECTY ITOBPEXIECHMA YIACTKOB, 3a HCKIIIOYe-
HYEM MOHIDKEHUI MeXry HUMH. MicTeueHre XXUIKOCTU ONpeaeseTcst IEPEMEHHEIM BO Bpe-
MEHH HaIlopOM, YMEHBINAIOIIMCS BCIIEICTBHE OIIOPOXHEHUS TpydorpoBosa. Bpems nepe-
KPBITHS TPYOOTIPOBOIHOM apMaTypHI ONpeeNsieTCs €6 TEXHUIECKIMU XapaKTepUCTHKAMU.

AJITOpPUTM pacdeTa 00beMa XUIKOCTH V) B 3TOM CITydae 3aBUCHUT OT Pa3MEpPOB OTBEPCTHS
pasrepMeTu3aiiuu. [Ipy cBUILax pa3Mep OTBEPCTHS HACTOJIBKO Mall, YTO CYLIECTBEHHOIO
IBYDKEHUs Cpelibl B Tpybe He HabmonaeTrcs. [1oaToMy npu pacdeTe MHTEHCUBHOCTH UCTEYe-
HUA MOXHO, MpeHeOperas CTOIb MaIbIM ABIDKEHHEM, XHIKOCTh B TPyOONPOBOAE CUUTATh
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IIOKOSIIIEHCs], & 3ePKaIO KUIKOCTH B KaXIOM U3 N_ y4aCTKOB TPyOOIIPOBOIHOM CHCTEMBL
OyZeT HaXOMUTHCS Ha OHOM YPOBHE (zm). JaBnenue B TpyGonpoBoie OYAET ONPeAeIATHCA
THAPOCTATUKOM:

Pory = Py F P8(2,, — 2, (2-16)
Toe Z,, — YPOBEHb (HMBEIMPHAs OTMETKA TPAcChl), Ha KOTOPOM Haxomurest HedThb, HedTe-
MPOIYKT (3€PKasio XUAKOCTU), M;

7  — HHUBEJIHpHAasA OTMETKA TPACCHI, M;

Py, — BHYTPEHHEE IaBJIeHME B TPYOONpoBoze, I1a;

p, — BaKyyMMeTpHYeCKOe AaBlieHUe napos HedTw, I1a;

p  — OCpeIHEHHas 110 CEYEHHIO IUIOTHOCTD, KI/M?;

g  — ycKopeHwue cBOGOTHOrO MageHus, M/c?.

Jasnenue Ha MecTe pa3pyuIeHNs (BbICOTHASA OTMETKA Z,) COCTABHT:
Doy = P, 982, — 2), (2-17)

r1e Z, — YPOBEHb (HMBEIMPHAsi OTMETKA TPACCHI), Ha KOTOPOM HaxOIUTCS MECTO pa3pylie-

HYS, M.
Pacxon :XuIKOCTH Yepe3 CBHIIL OTIPEeIISIOT CIIEAYIOLIMM 06pa3oM:

Pyuyrp — Prap
M =oSp, 272 Thmp (2-18)
p
e o — x09dduIeHT, KOTOPhIA NIPHHIMAET MAKCHMAJIBHO BO3MOXHOE 3HaYEHHE, PaB-
Hoe 0,6;
S, — IWwIomanb CBUINA, M%;
p  — OCpeIXHEHHAS IO CEYSHMIO IUIOTHOCTD, KI/M>;

P, — HapyXHOe JaBJieHie B OKpYXalollle# cpesie Ha MecTe paspyuieHust, [1a.

ITonoxeHue BHICOTHOM OTMETKHU 3epKajia XHUAKOCTH Z,,, IO M€pe MCTEUCHHUSI KUIKOCTH
MEHSIETCS (zxp(t)). B HavagbHEI MOMEHT BpEMEHH IIONIATD 3epKajia HAXOAUTCS Ha YPOBHE
MAaKCHMaJIbHOM BBICOTHI U3 BCEX TPYOONPOBOIOB. B nociemyonie MOMEHTH BpEMEHH BBI-
COTa 3epKaJla XHUIKOCTH YMEHBIIACTCS, IPY 3TOM II0 JOCTHXEHHUH BHICOTH MAaKCHMAJIBLHO
BBICOKHX TOYEK B JIPYTHX TPYOOIPOBOMHBIX OTBETBJICHUSIX B 3TUX OTBETBICHMSIX TaKXKe Oy-
YT NOSBJIATECSA CBOM ITOBEPXHOCTH XHMIKOCTH. B KoHeuHOM HTOTre B cHcTeMe chopMupyeTcst
CTOJIBKO TIOBEPXHOCTEH, CKOJIBKO B Hell OTBETBIEHUI. Bo Bcex OTBETBIEHMSIX BEICOTA 3€p-
Kaia HedTu (HedTenpomykra) copnanaet. [1o Mepe cToKa XMIKOCTH IMPOMCXOIHT He TONBKO
MOCTENCHHOE CHIKEHUE BBHICOTHI 3¢pKal HepTH (HedTenpomyKTa) z,,,(#), HO 1 mepemerie-
HHE UX BIOJIb TpyGorposona (x,(4), x,(f) u T.1.). Takoe nepeMeIieHue 1o JUIMHE IPOUCXOIUT
KaK HeNpephIBHO, Tak M CKauykaMu. CKayKooGpasHoe U3MEHEHHUE X(f) IPOMCXOIMUT, KOrIa
Ha IIyTH 3epKajia BCTpevaeTcst V-00pa3Hblii CIIyCK-ITOAbEM U BRICOTa 3¢pKajla CPABHHUBAET-
Cs1 C BBICOTOM JIEXAIIETO 10 XOMY CJIMBA XUIKOCTH JIOKATBHBIM MakKCUMyMoM. CKagoK Mpo-
MCXOJIUT Ha BEJIMYMHY PACCTOSIHMSI, KOTOPOE PasIesiseT JJOKATbHBIA MAaKCMYM U TOUKY Ha
CITYCKE C TOM € BBICOTOM, UTO ¥ JIOKAIBHBII MaKCUMYM. V-00pa3Hblii IpOPHIIb MEXIY STH-
MH TOYKaMH OCTaeTCs 3aMOJIHEH XHUIKOCThIO, M CJIUB JIaJiee OyIeT ITPOMCXOMUTD M3 YIacTKa,
PAacHoJIOKEHHOTO MOCJIE JIOKAIHHOTO MAaKCHMYMa.

Ilpu TpenmHax, Korma Ha MecTe pa3pyllieHus ellle CYHIeCTBYeT M30BLITOYHOE IT0 OTHOIIE-
HHUIO0 K aTMOochepHOMY IaBlieHUe, pacieTe UCTeUYEeHM Ha MeCTe BHIOpOCa CIICAyeT YIMThI-
BaTh M 3TO H30HITOYHOE NaBICHUE, M TEUCHHE XHUIKOCTH B TPyOOIIPOBOJIE K MECTY aBapuu.
TIpu 5TOM MCTIONB3YIOTCA YCIOBHSA HENMPEPHIBHOCTH AABJICHUS M COXPAHEHHS MOTOKA MacChl
B MECTax U3MEHEHMS CKOPOCTH IOTOKA (MeCTa pa3phiBa, H3MEHEHMS AMaMeTpa, BETBICHUS
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u T.10.). Hanpumep, IUid cToOKa U3 IBYX y94aCTKOB HEOOXOQMMO PENIMTh CHCTEMY U3 CIICHYIO-
HIMX YPABHEHU:

», Payo (e =)
—+z(t))—(—+z*]=x (Re)"=—12 20 2-1
(pg ' pg D 2g @-19)
(g)’_.‘_zz(t))_[.l_)n_ﬂﬂ_;,z,)_—_ A (Rez)wﬁ (2_20)
pg Pg “’ D 2
72 Dy, — Dya
%an-Tanz =as, ,2—““%—1’; (2-21)
d dx,
=, — =, -
a Ty 2 (2-22)
Ioe — BpeMms, C;
a — YPOBEHB (HUBENUPHAsI OTMETKA TPACCHI), HA KOTOPOM HaXOIUTCSI MECTO pa3-
DYLICHUS, M;
z,(H — yYpOBEHb (HUBEJIMPHAasi OTMETKA TPACChl), HAa KOTOPOM HaxXOIUTCS MepeMe-
LIAIOMIEECS 3EPKAJI0 XKUIKOCTH Ha y4acTKEe IO MECTa pa3pyIeHUsI, M;
z,(9) — YpOBeHb (HUBEJIUPHAs OTMETKA TPACCH), HA KOTOPOM HaXOOUTCS HepeMe-

HMIAKHICECA 3CPKaAIO XKMAKOCTH Ha Y9aCTKE IIOCJIE MECTA pa3pylUICHHUA, M;

Poyr — BHYTPCHHEe JaB/ieHHE B TPYOOIIPOBOIE Ha MecTe pa3pyiueHusi, [1a;

Prap — HapyXHOe JaBJIcHHe B OKpYXalollleH cpele Ha MecTe pa3pylueHus, I1a;

2, — BaKyyMMeTpHUIECKOe TaBJIeHHE MapoB XUAKOCTH, [1a;

p — OCpeIHeHHast [10 CE4EHUIO TUTOTHOCTE, KT/M?;

g — YCKOpeHUe CBOGOTHOTO MafeHusd, M/c2.

A_(Re) — KoabduiMeHT TpeHNA, 3aBUCSILMIA OT DEXUMA TeUEHUs B TPYOe, JUIs y4acT-

Y
Ka JI0 M€cTa paspylleHHs, Tae Jucio PeitHomnbaca pasHo Re ;

A (Re,) — KxosbULMEHT TPeHNs, 3aBUCSIIMIA OT PEXHMA TeICHHS B Tpy6e, IIst ydacT-
Ka I10CJIe MECTa paspyllieHus], e yucno PeiiHonbaca pasHo Re,;

u, — CKOPOCTH ABIDKCHHS XHIKOCTH K MECTY aBapUM (YIACTOK IO MECTa pa3py-
HIEHKS) Ha CTAIUH CAMOTEYHOI0 HCTEYSHUS, M/C;
u, — CKOPOCTh JBHXESHMS XMIKOCTH K MECTY aBapHH (YIaCTOK IIOC/Ie MeCTa pas-

pYHIEHUs) Ha CTRIHH CAaMOTEYHOTO UCTEIeHUs, M/C;
X, — KOOpAMHATA MO TPACCE MECTa Pa3pyIICHHUS, M;

X, -— KOOPIVHATA IIepeMeLIalonieiics MOBEpXHOCTH (3epKaJia XXKUIAKOCTH) B yJacT-
K€ JI0 MECTa pa3pyLICHHS, M;
X — KOODAMHATA NIePeMEMIAIOIEHCS MOBEPXHOCTH (3epKajia XXMIKOCTH) B y4acT-

Ke NIOCJIe MECTA Pa3pyIIeHHs, M;
D, — BHyTpeHHwM quaMeTp I1T go MecTta paspyiieHus1, M;
D, — BHyTpeHHui quaMeTp I1T mocie MecTa paspyllieHus, M.

Korma Ha MecTe pa3pylieHus U30BITOYHOE AaBJIeHUE OTCYTCTBYET (pBHer = p,, HaIIpUMED,
TIpY THJIBOTUHHOM Pa3phiBE), CKOPOCTh BHIOPOCa OYAET ONPENeIAThCA IIOTOKAMH XHUIKOCTH
K MecTy aBapuu. IIpy 3TOM TaKKe UCIIONB3YIOT YCJIOBHUS HETIPEPHIBHOCTH AABJICHHSI U COXpa-
HEHUS ITOTOKA MacCH B MECTAX M3MEHEHHU CKOPOCTU ITOTOKa (MECTa pa3phiBa, M3MEHEHUS
JMaMeTpa, BeTBIIeHMs 1 T.1.). HanpuMep, Is CTOKa M3 ABYX YYACTKOB HEOOXOAWMO PEIINUTh

CHCTEMY U3 CIEAYIONNX ypaBHEHHUIL:
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_ 2
(ﬁ ; +z1(t)) [p:;m +2 =lm(Rel)£%§-)~%; (2-23)
2
(g—;+z2(t))—(p:§p +zo |=A (Rez)( )zﬁ (2-29)
U 2 U 2.
—4—1|:D1 -‘ITCD =g, (2—25)
dy _ o dx
il Bl (2-26)

O6beM xunKocty V,, BeITeKINnel B 6e3HaIOPHOM peXHMeE ¢ MOMEHTA IIEPEKPHITHA HO-
TOKa, ONPEIEIISAIOT aHAJIOTHYHO V,, HO TOJIBKO Ha YIaCTKe MEXHy TPyOOIIPOBOAHOM apMaTy-
poii. Bpemsa npekpaiiieHys1 UICTEYESHUS OTIPENEITIOT BPeMEHEM CTOKa XMIKOCTH H3 OTCEUCH-
HOT'O yJacTKa WIN BpeMeHeM NPUOBITHS aBapHAHO-BOCCTAHOBUTEIBLHOM OpUraanl, KOTOpoe
OIIPENEJISIOT SKCIIEPTHBIM IIYTEM C YYETOM pa3paboTaHHBIX IUIAaHOB JMKBUAAIIMN aBapui
1 pacematpusaemoro [T

Pacuem asapuiinbix evibpocos nHa npomwicaoesix mpybonpogodax
CO CHCUNCEHHBIM Y2neB000PO0HbIM 2A30M

IIpu pasrepmerusatu I1T ¢ ra30BBIM KOHIAEHCATOM, IIPOAYKIMEN CKBAXUH, CXIDKEH-
HBIMHU yIJIeBogopoAHbiMH razamMul (CYT) U MHBIMH IIPONXYKTaMHM, CITOCOOHBIMI 00pPA30BBI-
BaTh [IPY aBapUHHOM NaieHuU JapieHus obrnaka TBC, 1o TpyGonpoBoIy OT MecTa paspei-
Ba paclpOCTPaHsIOTCS BOMHEI pa3rpy3ku. Ha ygacTke 1o MecTa pa3phiBa (I10 IOTOKY) cpela
YCKOpAETCS, a Ha YJacTKe II0CIe MeCTa pa3phiBa — 3aMeIJISIETCSI, BILIOTD 10 00pa3soBaHMI
00paTHOrO MOTOKA IepeKayuBacMOM CpPeIbI.

B nmepBbie CEKyHIBI ITOCTE pa3pylieHUs, TOKa UIET MafeHue NABIeHUs B TPAHCIIOPTH-
pyeMoii cpele BOJIM3U OTBEPCTHS pasrepMETH3AIIM, IIPOUCXOIUT BRIOPOC Cpeabl (KUAKOMH
da3bl) c OYCHB BEICOKOM HHTEHCUBHOCTBIO. BHIOPOIIIEHHEIM Ha 9TOM CTaIUH HPOXYKT MOXET
BCKWIIATh 3a MIpeAesiaMu TpyOOoIIpoBoa.

Eciu naBneHue B TpyOOIIPOBOIE B PACIIPOCTPAHSIONTXCS BOJIHAX Pa3TPy3KH YIIANET HIDKE
JIaBJIEHHS HACHIIEHHEIX TapoB CYT misg maHHO#! TeMIlepaTypsl, TO B TPYOOIIPOBOE IPO-
usoiiner sckunanue CVYT, u Torna B TpyGoIpoBoie Oyner 1BUraThes AByXdasHbii noTok. Ot
MeCTa, T7ie HayaloCh BCKUIaHUE, IO TPYOOIIPOBOIY HAYMHAET IBUTATHCA BOIHA BCKUITAHMS,
B KOTOPOil ¥ IPOUCXOANT (a30BHIil nepexon. B pesyibrare B Tpybomnposone ¢ CYT pacmpo-
cTpaHsieTcs IBYX(PPOHTOBas CTPYKTYPA U3 BOJIHBI pa3peXXeHUs ¥ BOIHBI BCKUMaHusl. Beku-
IaHue [MOTOKA B TPYOOITPOBOLIE IIPUBEIET K TOMY, UTO ABYX(a3zHas cpena 6yaeT yCKOpSIThCS
3HAYMTETBHO MEHBIIIE, YEM €CIIM ObI 3TO ObLIa OTHOPOIHAS XKUIKOCTh, IIPOMCXOMUT TAK Ha-
3BIBaEMOE 3arUpaHue 1otoka. KpoMe toro, B 1Byx(ha3HOM ITOTOKE B IPOTSEKEHHBIX TPyGax
CYLLECTBEHHYIO POJIb OyIeT UTPaTh TPEHKE, TOCKOJBKY MOSIBJICHHE Ia30BoM a3kl IpHBO-
IUT K POCTY CKOPOCTH IBVIXEHMS cpelbl. Bce 3T0 MPUBOMUT K TOMY, UTO YIEIBHEINA Pacxon
Ha MecCTe BBIOpOca B Cliydae BCKUIIaHUS TPAHCIIOPTUPYEMOM CpeIsl CYILECTBEHHO MEHBIIIE,
4YeM B CITy4ae OTCYTCTBUS BCKHUTIAHMS.

OrnucanHpie 3bdEeKTH HMEIOT MeCTO Kak 1pu TpaHcropruposanuu CYT, Tak u npu
TPAHCIIOPTUPOBAHUY U3HAYATIBHO ra30Kane IbHOM Cpebl.

IToce moOMHOM OCTAaHOBKY HACOCOB M Ipekpaiienus Haraetanust CYT B tpy6GompoBoae
00pa3yioTcs y9acTKy, 3anonHeHHbie napamu CYT Tipu naBieHUH HAaChIeHHbIX ITapoB. [Ipn
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CaMOTETHOM PEXIIME HCTeIeHUST MOXXHO BBLICTUTE /e cTanuu noctyrwieHus CYT B okpyxa-
10I1yI0 cpemy. Ha nepBoii ctanuu, Koraa ypoBeHb OTBEPCTHS Pa3repMeTU3aLIMK PacIiONOXeH
HIXe ypoBHA xuakoi dasel CYT, npoucxomut BeIOpoC xuakoi ¢a3sl. Ha BTOpoi cTagum,
KOTIJa YPOBEHb XUMIKOCTH HE JOCTUTAET YPOBHS OTBEPCTHUS pa3repMeTH3allMM, HaUHAETCS
BEIOPOC TOTHKO Ta30Bo# (hassl, HCTeKaloIIel U3 TpyOOIIpOBOAa, IIe OHA HAXOIUTCS TIPY IaB-
JIEHVSIX 1O IABJIeHMsT HAChIIeHHBIX 1apoB. [Ipu atom ecmu CYT Haxomwics B II€perpeToM
COCTOSTHM Ha MOMEHT IOCTIDKECHUS YPOBHS OTBEPCTUS Pa3repMeTH3aIlUM, TO BOSMOXHO
€ro JaJbHeiilliee BCKUIIaHUE B TPYOOIIPOBOLE, IIOCTE Yero B KapMaHax Tpy6oIpoBoaa ocTa-
HeTcs oxtaxneHHb CYT, KkoTopkhiit GymeT nCrapsThes U3 TpyOoIIpoBoaa (B TOM YHMCIE U 32
CYeT TEII000MeEHA C TPYHTOM). B JIOKaJIbHBIX MAKCMMYMAaxX MOTYT OOPa30BBIBATHCS FAa30BEIE
TOIYIITKY C M30BITOYHEIM JaBlIeHUEM, IOCKOAbKY MIPU MaTeHUM JaBJIEHUS B 3THX TOUKaX
HIZKe TABJICHUSI HACHIIICHHOIO ITapa TPaHCIIOPTHPYEMOrO MPOAYKTa HAYMHAETCS ITEPEXO],
XKHMIKOCTH B Ta30ByIO (ha3y (KurreHue). 3a CueT 3T0T0 M30BITOYHOTO JaBIeHHU B JOKATHHBIX
MaKCHMyMax TpyOOoIIpoBOa BOZMOXHO YaCTUIHOE IIEPEAaBIMBaAHUE XHUIKOCTU U3 OJHOTO
JIOKQJIBHOr0 MUHMMYMa (KapMaHa) B IPYToif, a IIpy TOCTIDKCHUH B XO/I€ PacIIUpeHNS ra3o-
BOI ITOAYIITKY JIOKAJTFHOTO MUHHMYMA OTKPBIBAETCSI BOZMOXHOCTE IEpEeXoa ra3a u3 OgHOU
ra30BOM MOMYIIKH B APYTYIO.

Taxum 00pa3oM, TIpH UCCIIEIOBAHUH aBApUIHOTO MCTEYCHUS XUAKNX Npoaykros u3 [1T
¢ CVYT MOXHO BBIACIUTD IBE OCHOBHBIE CTaIUU:

HCTeUeHWE B HATIOPHOM peXHMe, KOTa B TpyOOIpoBOo/I TOAAETCS U U3 TPyOOIIPOBOAA OT-
OupaeTcs NpPOaYKT;

CaMOTEeUYHBIH PeXXUM UCTCUSHUS.

Ha craguy HaropHOro UCTeYeHHsI (110 IEPEKPBITHSI IOTOKA) TABJIEHUE HA MECTE pasrep-
METH3AIIH, a CJIeIOBaTeIbHO, M Macca, BRIOpOIIEHHAs U3 TPYOOIIpOBOJa Ha TOM CTauH,
OIIPeIEIISIIOTCS pa3sMepoM 1e(heKTHOTO OTBEPCTHS, BEIMIMHOM CrIana IaB/ICHUS 10 TPyOo-
ITpoBoONy, cTereHbio Bekumaiusg CYT B TpyGOmpoBojIe U XapaKTEpHUCTHKAMK HACOCOB Ha TPy-
Gorposore.

Hcreuerme CVYT u3 nedexTHOro OTBEPCTHS ITOCIIC OCTAHOBKH HACOCOB (CaMOTEYHBI pe-
X1M) OyIeT ONpeaesaThes MpodUIeM TPACcCH ¥ Pa3HOCTHIO TEMIIEPATYp NepeKavuBaeMoro
TIPOIYKTa ¥ OKpyXalollei cpeasl (oOHa Oyner onpeneisits om0 Beckunanusa CYI B Tpy6o-
TIPOBOJIE Y COOTBETCTBEHHO JIaBIeHHE HaCcHIIIeHHAIX MTAPOB B TpyOoIpoBorne). B camoTeyHoM
peXiMe CKOPOCTh MCTEUCHMS OyIeT 3aBUCETh OT Iepenaia BRICOTH edeKTHOTO OTBEPCTHS
u BeicoTsl cronta CYT B Tpy6GorpoBoie Ha y4acTKe IO MepeBAIbHBIX TOYEK, 4 TAKKE OT JaB-
JieHMs HacelleHHBIX r1apoB CVYI. JlaBneHue B TpyOonipoBoie Ha MecTe aBapuM OyneT o0y-
CJIOBJIEHO CHadaJla PA3HOCTHIO 3THX BBICOT II0 BCeil Tpacce TpyOONPOBOAA (IUTIOC JaBIeHUE
HACHIIIEHHEBIX 1TAPOB), a TI0CIe TIOHOTO ITEPEKPHITHS 3aIBIDKEK — PAa3HOCTHIO BHICOT TOIBKO
Ha OTCEYEHHOM yJacTKe TpyOoripoBoaa (IUTI0C JaB/ieHUEe HACHIIIEHHEIX TIapOB).

IlocnenoBaTeTbHAs CXeMa pa3BUTHS ABapHiil, CBI3AHHBIX C pazrepMeTU3anueil mpomyk-
TonpoBona 1 noctyruieHneM CYI B OKpyXaloliyio cpefy, MOXeT ObITh IPeICTaBIcHa Clie-
JIYIOITUM 00pa3oM.

PasrepMeTH3zaiius TpyOoOIIpoBoOIa WIM apMaTyphl, YCTABJIEHHOM HAa HEM — HA4Yalo BBI-
6poca CYT u3 TpyboIipoBona — paclpoCTpaHEeHHE T10 TPYOOIIPOBOAY BOJIH pasrpy3kK, pe-
TUCTpallUs YTEUKH CHUCTEMOl 00HapyXeHHS yTeuku — Bekumanue CYT B TpyGonpoBoze
(ecmu CVYT Haxomuicsd B IIEperpeToM COCTOSHMM) — 0OpasoBaHue ABYX(Pa3HOTO MOTOKA B
TpybompoBone (ecM OH M3HAYaJbHO OTCYTCTBOBAJI) — OTKIIIOUEHUE HACOCOB, 3aKPHITHE
JIMHEMHEIX 3anBiKeK — ucredeHue CYT B caMOTeTHOM pexXuMe U3 OTCEYEHHOTO y4acTKa
TpyOGOIIpOBOIa — BO3MOXHOE 00pa30BaHMe YIACTKOB B TPYOOIIPOBOJIE, 3aIIOIHEHHBIX Ia30-
Boit (pazoit CYT mpu maBieHN# HACHIIIIEHHOTO Mapa (ra3oBhle MOAYIIKU) U XUAKOH da3sl
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(xapMaHOB) — npekpamenue moToka CYT npu naaeHuy JapjieHys, SMICCHS IIapOB U3 OT-
BePCTHS pa3repMeTH3aLUu.

TunpomuHaMuKa UCTEYESHUS HECTAOMIBHBIX XUAKOCTEN U3 TPYOONPOBOAA PACCYUTHIBA-
€Tcs1 1o MoJeIH ABYX(Ha3HOTO UCTEYEHHUS! B IPEATIONIOXEHUH CKOPOCTHOTO paBHOBeCHS (a3,
KOTZIa BCe XUIKOCTHBIE ¥ a30Bble (DPAKIMHU IBYCKYTCS C ONHOM CKOPOCTHIO.

JBIKeHue cpesibl 1Mo KaXIOMY YYACTKY OITUCHIBAETCS CHEAYIOIIHMHI OMHOMEPHBIMH He-
CTALIHOHAPHBIMY YPABHEHUAMH JUIS OCPEIHEHHOTO 10 CEYSHMIO TeUeHMSI:

3aKOH COXPaHEeHNS MACCHL:

.90 3p-4-w)

A @2
e x — MPOCTPAHCTBEHHas KOOPAWHATA BIOJL OCH TPYOONPOBOIA, M;
T — BpeMH, ¢
p — 00IIas IUIOTHOCTE CMECH, KT/M?;
w — CKOPOCTD ABUDKEHHS CPEABI, M/C;
A — TUTOIIAIb CeYEHHA TPYOOIpOBOaa, M,

M (x,1) — pacxon BrIOpOCa, KT/ (M"C);
3aKOH COXpaHEHUs OTIEIbHBIX KOMIIOHEHT/ (ba3:

op-Y,) dp-AY, w .
A mo+ 2 t=-Y M,-Y, 2-2
5 P Mo~ Y, (2-28)
e I./m — CKOPOCTB UCYE3HOBEHVIS/TIOSBJICHS /-1 KOMITIOHEGHTEI/(ba3kl B pe3yJIBTaTe Uc-
MMapeHus1/KOHIEH ALV,
3aKOH COXpaHEHUs MMITY/IbCA:
3(p-w), Ap-4w’) p_, hp(Re)
A- + =—I,—-A-—-A—2—".p-w-lw-A4-p-g-B, 2-29
r ax ° " ox b P -Aeeh 229
e p — IaBJICHHE B CHCTeME, I1a;
I(x,f) — moTepH MMITY/IbCA B CHCTEME TIPU BEIOPOCE Cpelb, KT/C7;
g — yckopeHue cBoGoxHoro mageHus (9,81 m/c?);
z — BBICOTHAsI OTMETKA TPYOOIIpOBOIA, M;
T — yucjio [Tudaropa (3,14...);
A — K03¢bDULMEHT TPEHHUS;

3aKOH COXpPaHCHUA SHCPIUH:

0 9 A (Re
A-g(p-s)Jra—x(p.A-w-e): -E, —A-—";(I)—)-p-w3 +0+4-0(T,T,,), (2-30)
IIe € ~— yIeNbHas BHYTPEHHSIS SHeprua (Ha eIMHUIy MacChl), IIK/KT;
E(x,f) - moTepu 3HEPTMH B CUCTEME TIPU BHIGpOCe cpenbl, JIx/ (M C);

— ynenbHad (Ha €IMHUITYY MAacChl) CKOPOCTh SHEPrOBRLIE/ICHHUS/3HEPTOOTIIO-
IEHUS 32 C9eT (Ha30BBIX MIEPEXONOB, IIPOTEKAIONINX B CCTEME, JIHOO 3a CIeT

[TOMOTPEBA CMECH B OTHEIBHEBIX TOYKaX Tpacchl, X/ (M3-¢);

O(T,T,) — TerIooOMeH C OKpYXalolliel Cpeloit uepe3 CTCHKH TpyOHl, JIxk/(M-c).
COOTBETCTBYIONINE CllaraeMble, OIMMCHIBAIOIIME TETUIOOOMEH ¢ OKpYyXalolieil cpemoii,
TPEHUE O CTEHKH ¥ NOTEPHM HAa MECTHBIX COMPOTUBIIEHMSIX PACCUUTHIBAIOTCS COIIACHO MMe-
IOINMMCSI CITPaBOYHEBIM JaHHBIM.

B ciyyae oTCyTCTBMS BETBIEHMIT CHCTeMY ypaBHeHHI (2-27)—(2-30) penaioT TOIBKO It
OAHOTO yJacTKa. B ciyyae Hamyus HECKONBKUX JIMHEMHBIX YIACTKOB, COeIUHEHHBIX B €N~
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HYI0 cricTeMy (OTBETBICHHS, JIYITUHTY | T.1.), CHCTeMy ypaBHeHwmi (2-27)—(2-30) pemaioT
JUISL BCEX JIMHEHHBIX YIaCTKOB, COCTABJIAIONINX Pa3BETBICHHYIO TPYOOIIPOBOIHYIO CUCTEMY
¥ BIMSIOIINX Ha Maccy BEIOpoca Ha MecTe apapuu. [Ipu atoM B ypaBHenus (2-27)—(2-30) B
TIPaBYIO YacTh TOOABISIIOTCS CIAraeMBble, OITUCHIBAIOIIHE IOTIOJTHUTENbHOE TIOCTYIUICHUE,/3a-
0Op MAacChl, MaCCHI OTIEIBHEIX KOMITOHEHT/ (a3, UMITYJIbCa ¥ SHEPTUH U3 OTHEIBHO B3ITOTO
JMHERHOTO YYacTKa B CMEXHEIE Y9aCTKH, STH CJIaTaeMble aHATIOTHIHBL BeIMIMHAM M, (x,7),
1,(x,0), E(x,0).

IpencraBieHHAS CHCTEMA YPaBHEHUI YIMTHIBAET IIIMPOKHIL ITepedeHb (haKTOPOB U IIPO-
1IECCOB:

M3MEHEHWe CeIeHHS TT0 [UIMHE TpYOOoIIpoBOa;

M3MEHEeHME NMAapaMeTPOB Cpelbl (TUIOTHOCTh, KOHIICHTPAIMS, CKODOCTh M SHEPTUA) B KaX-
JIO¥ TOUKe IIPOCTPAHCTRA (TIEpBBIE CIaraeMble JICBBIX JacTel B ypaBHeHHAX (2-27)—( 2-30));

IEPEHOC B IT0JIe CKOPOCTH (KOHBEKTHBHEII IIEPEHOC) MACCHI B IIEJIOM, MAacChl OTIEIbHBIX
KOMIIOHEHT CMECH, MMITYJIbCa H SHEPTHU (BTOPHIE ClIaraeMble JIEBHIX 9acTeil B YPABHEHUAX
(2-27)—(2-30));

ITOTEPH MACCHI (B TOM UMCITE OTAEIBHBIX KOMITOHEHT), HMITYJThCA M SHEPTHH B CUCTEME TIPU
BEIOpOCE Cpelbl Ha MeCTax paspylieHus (TlepBhie claraeMple IPaBhIX YacTell B yPaBHEHUSIX
(2-27)—(2-30));

IeicTBUE CUIT HaBleHMs (BTOPOE ciiaraeMoe mpaBoit yactu (2-29));

NeHCTBUE CUJIIBI TSDKECTH (YeTBEPTOE cilaraeMoe IpaBoit yactu (2-29);

IIOTEPU Ha TpeHUE Ha CTeHKaX TpyOBl M Ha GUTHHTE TPyOOIpoBOHa (TPEThe claraeMoe
npaBoii yacTu (2-29) u Bropoe ciaraeMoe mpasoit yactu (2-30));

9HEPTOBBIIEICHHE/9HEPTOIOIJIONICHHUE 3a CUET peaKivii/(a30BbIX IEPEX0A0B IPOTEKa-
IOIIMX B TPAHCIIOPTHPYEMOIi Cpelie, B TOM UMCIIe 3a CYET MIPUHYIUTETLHOTO BHEINHETO Ha-
rpeBa TPaHCIIOPTUPYEMOTO IPOIYKTa (TpeThe ciiaraeMoe IpaBoii 9actH (2-30));

TeIUI00OMEH MPOAYKTAa, TPAHCTIOPTUPYEMOTO 110 TPYOOIIPOBOAY € OKPY:KAIOLIEH Cpenoit
("4epe3 CTEeHKHU TPYOOIpoBoaa) (YeTBepTOe ciraraeMoe IpaBoii yactH (2-30)).

Cucrema ypaBHeHHIT (2-27)—(2-30) moypkHa OHITH XOTIONHEHA CAEAYIOLIMMH COOTHOLIEe-
HUAMU:

YPaBHEHMAMY COCTOSTHUS XIKOU M Ta30KAaIe/IbHOM CPeX; IS CIIydasi TEISHUS TONBKO
XHUIKOCTH B KAYECTBE YPABHEHMUS COCTOSHHS MCIIOIB3YETCA COOTHOLIEHME (2-5); /U Chy-
yast HAUTAIMS OBYX (a3 Ui ra3oBoit (ha3bl MCITONB3YETCS YPaBHEHHE, OIMCHBAIONICE 3aBH-
CHMOCTD IaBJICHHS I'a3a OT IUIOTHOCTH ¥ TeMIIEPaTypHl (HallpuMep, YPaBHEHME COCTOSIHUS
HMIeJIBHOTO Ia3a), a XuaKas hasa MoXeT CUMTaThCA HECKMMAEMOI;

OTKOPPEKTHPOBAHHBIM COOTHOIIEHHMEM MU A, YIUTHIBAIOLINM ABYX(pa3HOCTb OTOKA
(HanpumMmep, 3aBUcUMOCTb JlokkapTa—apTiHeu); .

COOTHOIIEHKEM IS pacyeTa CKopocTeli ha3oBhIX IIepexonoBY  (moneH ra30BBIX/XIIKHX
dpakunii); B mpocTeiiineM ciaydae J0ITycKaeTcs HCITONb30BaTh MPEAIOIOXEHHE O TEPMOAM -
HaMHWYECKOM JIABJICHUH (a3; B 3TOM CiTydae B KAYeCTBE YPABHEHMS COCTOSHHS UCTIONMB3YIOT-
Cs pe3yJIbTaThl TEpPMOTMHAMITIECKOTO pacuera 3aiady 06 OTHICKaHUM [TapaMeTpOB B CHCTEME
TIPY M3BECTHBIX TUIOTHOCTH (GepeTcst U3 pelieHus ypaBHeHu (2-27)), sHepruu (0epeTcs U3
peienys ypasHeHus (2-30)) u coctaBe (Gepercs U3 pelieHns ypapHeHHd (2-28)). UMeHHO
B XOJIe TEPMOAMHAMUYECKOTO PAcUeTa OTHICKUBAETCS NaBIeHUE, TEMIIEPaTypa v TOJS BCKU-
TIaHKUS B COOTBETCTBYIOIIEM CEYEHUH TPYOOIIPOBOIA.

Cucrema ypaBHeHMM (2-27)—(2-30) Takxke HOMOMHAETCS COOTBETCTBYIOIIMMH HAYATbHEI-
MH ¥ TPaHUIHBIMH YCIOBUSIMU. B KauecTBe rpaHHUYHEIX YCIOBUH HCITONB3YIOTCS TTapaMeTphl
060pYIOBaHUS CTOSIIErO B HaYale U B KOHIIE TPYOOIIPOBOXA: YCThE CKBAXMHBI, HACOCHI, €M~
KOCTH, XeCTKHE 3aTTyIIKH 1 T.1.
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CucreMa ypaBHeHHH (2-27)—(2-30) pemiaercsa 4acaeHHO Ha DBM ¢ ucmonb3oBaHueM
Pa3sHOCTHBIX METOIOB HEOOXOIMMOI TOTHOCTH.

Peutenne cucrems! (2-27)—(2-30) o3BoIgeT OTHCKATD VI KAXKIOTO MECTA YTEUYKH BE-
mrauHy M(#), a TaKXKe IPOCTPAHCTBEHHO-BPEMEHHOE paclIpeelieHIe BCeX ITapaMeTpoB,
o6ycnoBaMBaKOIIUX M (#): CKOPOCTh NPOIYKTa B TPYOONpPOBOIE, NaBICHHE, TEMIIEPATYDY,
BekuneBIyo noimo u coctas CYT u 1.0 IMeHHO pacxon nponykra M (7) u €70 apaMeTph!
Ha MecTe BBIOpoca I03BOJIAI0T MPOBOIUTE B JaJbHEHIIEM HEOOXOIUMBIE PACYETHI IO IT0-
CJIENCTBUSIM BRIOpOCA.

Ipu ucTeyeHUU U3 TPyOGOIPOBONA MHTEHCUBHOCTD MCTCUSHHS MEHSETCA OT MAKCHMAITb-
HOTO 3HaYEHUS B IIEPBBI MOMEHT BPEMEHH JI0 MEHBIIINX 3HAYEHMI B ITOCIIEAYIOITHE MOMEH-
THI (TIpY 3TOM HE UCKITIOUEHB! OTIEBHBIE «BCIUIECKU» MIOBBIIEHMS HHTCHCMBHOCTH BBIOpOCa
3a CYeT LIMPKYJISALIMYU BOJIH B Tpybonposoze). [1aneHue HHTEHCUBHOCTH UCTEYeHUS B CPeIHEM
00YyCIOBIIEHO HaicHUEM JaBileHHus Ha MecTe BeIGpoca. ITageHne HHTeHCUBHOCTH BEIOpOCa
Heo0XOAMMO YIMTHIBATE NIPH PACCMOTPEHUH MOCIEACTBHI W, B YACTHOCTH, TIPH MOJETHPO-
BaHWM paccesiHus BhIOpoca.

st pacgyera paccestHus BRIOpPOCA 10 HHTETPABHBIM MOIETSIM MOXET IIPUMEHSITLCS ITO)-
XOJI, OCHOBaHHBI! Ha pacuete «3(GeKTHBHON» MHTEHCUBHOCTH BBIOPOCA, TO €CTh TAKOM HH-
TEHCUBHOCTH BBEIOpOCa, KOTopast OyHeT YIUTHIBATE PSilt (PaKTOPOB, CBSI3aHHBIX C YIIPOLICHUS-
MM MHTETpaJbHOM MOAENH, 1 IIPEXIIe BCETO YIUTHIBATH PA3MBIB (MHTEHCUBHOE CMEIIIEHHE C
BO3IYXOM) ItepemHero ¢hpoHTa obnaka (muddy3us B HaTipaBIeHUH BETPA, CMEILIEHIE C BO3-
JIyXOM 3a CYeT BUXPEBOH naphl Ha IiepenHeM QpoHTe, JOMOTHUTENBHOE PACCEUBAHHE 32 CYET
TOPU3OHTAIBLHOTO CABMTa PAa3HOBHICOTHBIX CJIOEB BEIOpOCa ¢ mocaeayoleit nubdysueit us
HUX B BEPTUKAJIBHBIX HANpaBaeHUsIX). 151 BLIOpOCOB M3 KPYIHBIX TPEIIUH TPYyOOIIPOBOAOB
OOJIBIIIOTO AUaMeTpa IIPH HU3KHX CKOPOCTSX BeTpa Takas «3¢pdeKTUBHASI» HHTEHCUBHOCTD
BBIOpOCA ycTaHaBiuBaeTcs Ha 60-i ceKyHIIe U1 YCTOMYMBEIX COCTOSHUM aTMOC(EpH! ¥ Ha
120—300-1# cekyHnax Ui HEYCTOMUYMBLIX (IIPH HEYCTOMYMBOI CcTpaTHGUKAIMY AMDGY3usa
CUJIbHEE pa3MbiBaeT nepedHuit GpoHT obnaka). UMEHHO ¢ 3THX MOMEHTOB BPEMEHH KOH-
LEHTpalMsl B TOH WM UHOH TOYKE NEPeCTaeT pa3MBIBATHCS IIPOLECCAMM, IIPOTEKAIOIIIUMHU
Ha nieperHeM ¢poHTe. ITpu Gojee BEICOKMX CKOPOCTAX «3(dheKTUBHAST> HHTCHCUBHOCTD BbI-
6poca ycTaHapIUBaeTcs Ha 6oJiee paHHUX CTAAUSIX UCTEUECHUS.

Pacuem asapuiinvix 6b16pocoe Ha NPOMbICA0BIX 2a30NPO6OOAX

Hcxomneie nanHbie:

A — x03hGULIMEHT THAPABIMYECKOTO CONMPOTUBIICHHUS, 6/D;

d, — BHYTPEHHMIA THAMETP TPYOHI, M;

P _(I1a), T (K) — cpemHue qapieHue ¥ TEMIIEpaTypa Ui aBapHHHOTO y4acTKa raso-
MPOBOJA;

P, P — naBieHus B Ha4yajle ¥ KOHIIE Ta30POBO/A;

L — nnwHa ra3onpoBona, M;

p — IUIOTHOCTBH ra3a IIPH HOPMAIBHBIX YCJIOBYSIX, I/M>;

L, — paccTosHBEe OT MECTa pa3phiBa 10 JOXMMHOH KOMIIPECCOPHON CTAHIIMU KOMIIpEC-
COPHOM CTaHIIMU, YCTAaHOBKY KOMILUIEKCHOM noarotoBku rasa (JIKC, KC, VKIII), M;

X — PacCTOSIHHE OT MECTa pa3phiBa 10 OMXaluero JMHERHOTO KpaHa, M;

k — mokasareib aguabarsi rasa, 6/p.

HckoMbie mapaMeTpHh;

G(?) — MaccoBBIif pacxon, Kr/c;

M, — nonHasA Macca rasa, BHOPOIICHHas M3 IIEPBOrO M BTOPOIO aBapMHHBIX YIaCTKOB
COOTBETCTBEHHO, KT
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IIopsdok pacuema

Monenupyercst pa3phiB y4acTKa ra3ompoBoia oT mecta aBapuu no JIKC (KC, YKIIT u
T.I.), KOTOPas HAXOMUTCSA Ha PacCTOSTHUM L, 0T 00beKTa. BibKaimii K MeCTy aBapHM Jiv-
HEUWHBIH KpaH pacIoNoxKeH Ha pacCTOSHUM X (M). JIMHEHHEI KpaH MOTHOCTHIO 3aKPhIBa-
€TCA 4epe3 BpeMs #.(C) oT MoMeHTa aBapuH. [1oCnen0BaTesIbHOCTb Pa3BUTHS aBAPHHHOTO
TIpoliecca HCTedeHus ra3a cienyloriasi. [Ipy BOSHUKHOBEHHU aBapUItHOTO pa3phiBa BBEPX U
BHM3 II0 TIOTOKY JBIZKETCS BOJIHA paspexeHus. [Tocie nneHTHOMKAIMK pa3sphiBa ra3omnpo-
BOJIa Ha IIEPETOHE MEXY IBYMsI COCETHMMU CTAHINMSIMHU OIlepaTop MPUHUMAET PellieHre Ha
3aKpeITHE oxpaHHEIX KpauoB JIKC (KC, YKIIT u ap.) # IMHEeHHBIX KPaHOB Ha IEperoHe.
B maHHOM ClieHapuH 15t GOIbINeit OOIMHOCTH IPUHUMAETCS, YTO 3aKPHITHE KPAHOB MOXET
npoucxonuth HeopHoBpeMeHHO. Ecym JKC (KC) pacrionoxeHa BHIIII€ 1O TOTOKY OT Me-
cTa aBapuu, 1o 10 cBoero orkmodeHst JKC (KC) HarHeTaeT Ha nieperoH JONOIHUTEILHYIO
Maccy rasa Mmcc; ecmu JIKC (KC) pacniojioxkeHa HIDXe IO IIOTOKY OT MeCTa aBapHH, TO OHa
3a0MpaeT U3 aBAPUHHOTO yIacTka Maccy My, .

ABapHIfHBIM YJ4aCTKOM CIHMTAETCS YIaCTOK OT MecTa pasphiBa Tpyborposona mo JKC (KC,
VKIIT u ap.). ABapmiiHo#t ceKiMei cCIUTaeTcs y9acTOK OT MeCTa pa3phiBa A0 GKaiimie-
IO JIMHEMWHOro KpaHa (eciiv JMHEHHBI KpaH OTCYTCTBYET YUIM HE MOXeT OBITh 3aKPHIT, TION
aBapUITHOM CeKIIMel MOHNMAETCS BECh aBapUITHBIN YJACTOK, W PACUET UCTSUCHUS BEACTCSA
TOJIBKO 110 OpMyJiaM IIEPBOTO ITAMA).

Pacuer ucteueHus ras3a Ui aBapuifHON CEKLIMY TPOM3BOIUTCA B IBa sTana. Ha nepsom
3Talle pacCYMTHIBAETCS aBapUIHBIM pacxo/ ra3a OT MOMEHTa aBapyH JO MOMEHTa 3aKPBITUS
JIMHEeHOTO KpaHa, Ha BTOPOM — aBapUIfHBIN PacXoll ra3a U3 OTCEYEHHOH CeKIINM (IToce 3a-
KPHITHS JINHEHHOTO KpaHa) A0 €0 MOJTHOIO UCTeYCHHA.

Oran 1. PacueT MaccoBOTO pacxoa ra3a M3 aBapHitHOTO ra30IpOBO/Ia OT MOMEHTA aBapHH
110 OTCECYCHMSI ABAPUITHOM CEeKITUH £ .

Hasnenvie P B MOMEHT aBapyM B TOYKE Pa3phiBa ra30IIPOBOIA PACCIUTHIBAETCS M0 (op-
MyJte

2 _(p2_p2\ L
B=\B (- (2-31)

Pacxonrasa G, (kr/c) npu ¢ 6oneiue 0,1(c) /i aBapUITHOTO YIaCTKA NIPOTSKEHHOCTHIO L,
3anaetcs popMynoit

M, t (M, -M,) t
G(t<st )=——2—-exp R -exp[~—), 2-32
1( n) ni-eL ni'sL €L €L (2-32)

rae M, — Macca rasa, HaxosIIasACs B aBAPUIHHOM YJaCTKE ra30lIpoBOJa IO aBaPHH, KT, pac-
cuuThIBaeTcs 1o gopmyie

2
_wL-d-B, iy
" 4.R-ZZ-T% AKC» (2-33)
e Pcp, T, , — CDelHVe TaBJIeHHe 1 TeMIIepaTypa [Uisi [IepBOro aBapUItHOTO yJacTKa razo-
NIpOBOIA;
Z*  — KO3(Q(UIMEHT CKMMAaeMOCTH Ta3a 0 pa3sphiBa IIPH NapaMeTpax Pcp, T, o
M. —MaccaTasa, KOTOpasi HArHETaeTCs B aBapviHBIH y4acTOK rasonposona JIKC

(KC) no MoMeHTa OTCeIeHHUST aBapUIHOIO YIacTKa, KT (€CJIM BpeMsI 3aKPBITHS
KpaHa MeHbIle BpeMenn orkimodeHus JKC, To Bpems ¢ B popmysne (2-36) 3a-
MEHSIETCA HA £,).
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3HaK «IUTI0C» B BEIpaXeHUU (2-33) npuMeHsteTCsS IIpH pacdeTe Ia30IIpoBojia B aBapuii-
HOM yJacTKe BBIIIE 11O TIOTOKY, 3HAK «MUHYC» MCIIONIB3YeTCs IIPH pacyere ra3opoBoia B
aBapMIHOM y4YacTKe HIXKe ITO MOTOKY. IIpenronaraercs, 970 BO BTOPOM CJIydae OTKIIIOYE-
HYe KPAaHOB IIPOMCXOIUT IO MOJTHOTO OTIOPOXHEHHUS BTOPOTO aBapUIfHOTO YJacTKa (TO ecTh
npearnonaraercd, uro M_>0).

M c BEIMHCIISIETCS 110 Clieayiollel popmyiie:
Mpxe =Gpke 1 (2-34)
tie Gy — MPOU3BOAMTELHOCTD Fa30MPOBOIA B HOPMATLHOM PEXMME €0 SKCILTyaTallvH,
KT/C.
Bemauna M, (KT) pacCIMTBIBaeTCA IO HOpMyIaM:
K+l 172 k1172
_2M.dy || 1 (k+1 m+x-11 B l_(k+1 k2 _
ALk ||k 2 d, k\ 2 ’ (2-35)
- 2-M, r
=276, (2-36)
IIe €, — IOCTOSHHAsA BPEMEHH, C, OLPENEIAETCS 10 COOTHOIIEHHIO
2 L Jk-A-L
&, =—— —_— ~
3w i (2-37)

rie g, — CKOPOCTB 3BYKa B Fase IO pa3speiBa, M/C, 3a1aeTCS BEIpAXEHUEM
0

ay=+k-R-Z* Ty, (2-38)

rae G, — HaYaJIbHBIA KPUTHIECKHIA MACCOBRIA PacXol rasa, KI/C, paccuuThiBaeTcs 1o ¢pop-
0
MyJIe

k+1

_ Pend2k ( 2 Jm
4-\/R-Zk-7})°” k+1 ’

G, (2-39)

rae Z — KO3G@UIMEHT CXMMAEMOCTH Ta3a B KDUTUYECKOM CEYeHHH (IIPMHUMAETCS PaB-
HBIM eTAHUIIE).
Macca rasa, BHIOpOIIEHHAs M3 aBapUITHOM CEKIIMM Ha IIEPBOM 3Talle UCTeIEHUA, OIIpe-
nensiercsi 1o hopMmyJie

t t

M, =M, 1—exp[— 5 ) +(MF—MH)-[1—exp(——2D. (2-40)
o Ex €y

Pacxol ra3a Ha MOMEHT BPEMEHH 7, 3aKPHITHS THHEHHOTO KpaHa, KT/C, 3amaeTcst dop-

MYJIOH
M, t (M, -M,) t
G (t,)=—"2 -exp(— 2 )+ S ~exp(—i). ;
()= e vy . . (2-41)

AHAJTOTMYHBIM 06pa3oM IIPOU3BOINTCS PACUET IMapaMeTPOB aBapUITHOTO HCTEUEHWs ra3a
U3 BTOPOT'O aBApHMITHOTO YYacTKa Ta30MpoBOA.
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Oran I1. PacueT MaccoBOro pacxoja rasa U3 aBapuiHOTO ra3onpoBoia I10Ce JOKam3a-
LIM¥ aBapHH U1 aBApUHAHOM CEKIIHH NMPOTSLKEHHOCTBIO X, .
Pacxon rasa G,(7) (xr/c) 11 aBapuiHON CEKUMU [TOCIIe 3aKPHITHS KpaHa Ha TMHEWHON
JactH (# > ¢ ) samaercs popMyJioit
t—t
Gy (1>1,) =G (1,)-exp| ——* |, (2-42)

X

Iie € — IOCTOSIHHAsI BPEMEHM, C, ONPEIeIaeTCs 1o hopMye

(2-43)

rme a, — CKOPOCTb 3BYKa B Irasc B OTCEYEHHOM CEKIIMH Ha MOMEHT BpPEMCHH tlz’ M/ C, 3a1a-

ercst hopMyIIoi
a, = \/k-R-Zg" TP, (2-44)

rae 7% — cpemHss TEMIIEpaTypa B OTCEYEHHON CEKIIMHU OT IMHEHHOrO KpaHa 10 MecTa pas-
pHIBa HA MOMEHT BpeMeHu 7, K. ‘
Macca raza u3 nepBoii aBapuiiHOM ceKMu M|, Ha BTOPOM 9Tarie NCTeUeHUsT OTpesess-
ercs o bopmye

M, =¢.-G(t,). (2-45)
TTomnag Macca rasa, BLI6pOIHeHHaH 13 NIEpBOTO y4acTKa, paCCUYMThIBACTCA KaK CyMMa

Macc M, u M,,. st BTOPO#i OTCEYHOM CEeKIIMY JUIMHOM X, pacyeT MPOBOAUTCS aHAJIOTIY-
HBIM 00pa3oM.
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Ipuaoxcenue No 3
x Pyxosodcmay

MeToauKu pacyeTa MHTEHCHMBHOCTH HCTedeHNs npi (OHTAHHPOBAHMM CKBAKHUH

Memoauxapacqema UHMEHCUBHOCMU UCmeHeHus ea3a npu gboumauupoeauuu CK8aMCUH

HcxonHble naHHBIE:

A — K03 DUITUEHT THAPABIMYECKOTO CONPOTUBIIEHMS, G/p;

£ — YCKOpeHHe cBOGOIHOTO MageHus, M/c?;

p,» I, P, — IUIOTHOCTB, TEMIIEPATYDa, IaBJ€HHE Ta3a IIPYA HOPMAJIEHBIX YCIOBHSX;
Tcp — CpemHsIsI TeMIlepaTypa B CKBaXuHe, K;

Z , — CDeIHee 3HaYeHHe xo3(pUIMeHTa CXUMAEMOCTH,

P, — naBneHue B CKBaXHHE HANMPOTHB PaGOTAIOIIETO MHTEPBANIA;

a, b — xoabduImeHTs GUIETPAIIMOHHOTO CONPOTHBIEHH,

P_ — n1acTOBOE JaBICHHE;

P, — atMochepHoe nasieHne (pacCMaTPUBAETC OTKPHITHIN (POHTAH);
TeoMeTpus ceKIMH CKBAKHUHEL:

| — [UTMHa ceKUuH, M;

i

d,,,,— HapyXHBI/ IHaMeTp KOJIbLEBOTO [IPOCTPAHCTBA, M;
. — BHYTDEHHUI IMaMeTp KOJIbIIEBOTO IIPOCTPAHCTBE, M;

o,,— 3€HUTHHIN YTOl, I'pal;

T — BSI3KOCTh 'a3a B IUIaCTOBBIX YCIOBUSAX, CII.;

¢ — CKOPOCTb 3ByKa, M/C;

K — MPOHHULIAEMOCTH IIACTa B OKPECTHOCTU CKBAXWHEI, APCH;

m — TIOPUCTOCTH IUIACTa B OKPECTHOCTH CKBaXHHBHI, 6/p;

h, — 3(dexTMBHAsA TOMIIMHA I1ACTa, M;

Z,, — CpelHee 3HaYeHHe KO3 OULHMEHT CKIMAeMOCTH.

Hcxomple mapaMeTphL:

G,(¥) — MaccoBbI# pacxoll ¥3 CKBAXHHEL, KI/C.

Ilopsdok pacuema

Mogemn YCTAHOBUBIICTOCSA HCTEUCHHA H3 CKBRXKHWHBI

Ipennonaraercs, 4TO HO CKBAXWHE M TUIACTY IBIKETCS] YCTAHOBUBLIMIACS ITOTOK Iasa.
MaccoBslii pacxon depes 000€ TIonepedHoe CEYECHIE CKBAXIHB OMHAKOB!

p* Q= const,
3-1)
e Q0 — oOBEMHBIIM pacxol Yepe3 CeueHue,
p — CPENHSS IUIOTHOCTD Ia3a B CCUCHMH.

TIpenronaraercs, 910 B IpeaeiaxX CKBaXXHUHEI KAHAJ, II0 KOTOPOMY OBHXKETCS ra3, COCTaB-
JieH 13 N NpAMOIMHENHBIX pABHOITPOXOMHBIX CEKIUH, KaXnasd U3 KOTOPBIX MMeET IToTieped-
HOE CeYCHHUE KOJIbLIeBOi opmel. Takum 0O6pa3oM, reoMeTpus KaHala onpenensieTcs Habo-
POM CJIEYIOLIMX ITapaMETPOB:

I,d,.d, .o

ed a0, i=1,2,3,., N, (-2)
p? T i
rae l: — JJIMHA CEK1INH,

d . — HapyXHbII JMaMeTp KOJbIIEBOTO CEYEeHMS;

Hap
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d_ . — BHYTPEHHMIl IMaMeTp;

BH1

o . — 3CHHUTHBIN yroJ (YroJI MeXIy HanpapJieHHEeM OCH CEeKIIMH ¥ BEPTUKAJIBIO).

z1

B npeaenax CCKuy ClipaBCAJIMBO YPAaBHCHUEC KOJIMYECTBA ABVDKCHMS .

4 d 2 PETests (3-3)

rae d, — TMIPaBIMYECKUii IMAMETD, BEYHCIIIEMBblii 1o opmyrte:
d=d, —d_, (3-4)
! — paccrogHue oT ycThs (Tp (OHTAHIPOBAHWY CKOPOCTh B BhIpaxeHuH (3-3) oTpu-

LiaTeNibHA);
W — ckopocTb rasa, M/c;
P — naBnenwue rasa, Ila.

IIpenmonaraetcs, 4YT0 B MeCTaX COeMMHEHHS CEKIVIA aBIeHHe U3MeHsIeTCs HeTIpePhIB-
HBIM 00pa3oM (TIOTepH, BHI3BAHHEBIE H3MEHEHHEM MOIIEPEYHOrO CEYEHMST M HATIpaBICHHUS
TIOTOKA, He YIUTHIBAIOTCS).

‘VpaBHeHMe COCTOSHUS Ta3a 3aIiChIBACTCS B OOBYHOM BHE:

roe p,, T, P, — IIIOTHOCTE, TEMIIEPATYPa, JaBJIEHIE ra3a P HOPMAJIBHBIX YCTOBUSX.
TToTepu JaBaeHHs B IUIACTe [P CTALAOHAPHOM (PIBIPALIMM ONMCHIBAIOTCS YPaBHEHUEM

P?=P2-0.0,~b-C, (3-6)

rme P, — DaBleHME B CKBAXIHE HATIPOTHB pabOTAIOIEr0 MHTEPBANa;
a, b — xosdhdurmeHTH GUIBTPALMOHHOTO COTIPOTHBIIEHHMS;
P — 1uiactoBoe IaBIEHNE.
VYpaBHeHHe (3-6) MOXHO paccMaTpUBaTh KaK TPAHUYHOE YCIOBHE UL CUCTEMEI (3-1)—
(3-3). YcnoBue Ha yCThe UMEET BUIL:

W,=C npu B, > F,;
P=P, mpu W, <C, 3-7)

rae P, W, C — nasjieHue, CKOPOCTb [asa 1 CKOPOCTb 3BYKa Ha YCThE;
A — arMocGepHOe naBieHue (PaCCMATPUBAETC OTKPHITHIA GOHTaH).
38,[[3‘1& pemiacTCA B IMIPEATIOJIOXKCHHWH ITOCTOAHCTBA TEMIICPAaTYPhI ¥ Koadxbmmem"a CXU-
MaeMOCTH:

Z= const; T= const. (3-8)

3agada cOCTOMT B onpelesieHuH n1e6uTa GoHTaHa IIpU 3aZaHHBIX HapaMeTpax IulacTa
(mnacroBoe JiaBieHue, Ko3hbUuiueHTs GUIBTPAIIMOHHOTO COMIPOTUBICHHMS), TEOMETPUU
CTBOJIa Y TApaMEeTPOB ypaBHEeHUs cocTosgHus (3-1), (3-8). PexoMeHIyeTCS UCTIONB30BaTh
B KauecTBe CpeAHMX 3HaYeHui B (3-8) cpenHeapudmMeTueckue 3Ha9€HUS TEMIEPATYPhl U
xo3dhduLMeHTa CXMMaeMOCTH IS TIACTOBBIX M YCTHEBBIX ycIOBUi. PelieHue mpoBoauT-
Cs METOIIOM JIEJIEHHS OTpe3Ka IoftonaM. B kauecTBe HIDXHel rpaHULIBI KOPHS [IPUHUMAET-
cs HyJIeBoe 3HauyeHUe ne6uTa. BepXHsisi rpaHHIIa onpeaessseTcs myTeM pacyera 3aboifHoro
JIaBJICHMs JUIsl HECKOJIBKHUX TIOCJIER0BATELHO BO3PACTAIOMMX 3HaYeHmi 0. .
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Mozen 31108010 BoIGPOCa H3 CKBAKHHBI

Hacrosimias Mozesb npemHa3HaYeHa U pacdeTa 3aJilIoBOro BEHIOPOca, KOTOPHIi BO3HHK-
HET IPH MTHOBEHHOMH pasrepMeTH3allii YCThs 3aKPHITON CKBaOXWHBI. MaKCUMaIbHbIA 00h-
€M MOCTYIIUBUIUX B aTMOC(hepy NMPOIYKTOB JOCTUTAETCSl B CUTYaIlU, [IPH KOTOPOM aBapus
IIPOUCXOAMT HA CKBaXXMHE, 3aII0THEHHON HEMOABIXHBIM Ia30oM (HallpuMep, B Ipoliecce
MCCJICAOBAaHUN CKBaXKMHHI).

TIpenmonaraercs, 4To CKBaX¥Ha BepTHUKAIbHA M KaHAJ, II0 KOTOPOMY IIPOMCXOJUT BbI-
6poc, HMeeT MOCTOSTHHOE MolepedHoe ceueHne. HecrallmoHapHOe TeYeHHe ra3a ONUChBa-
€TCSl CUCTEMOM ypaBHEHHI, BHIPAXAIONIMX 3aKOHBI COXpaHEHHUS MacChl M KOJIUYECTBA ABU -
KEHUS:

dp (W)
4+ =0; .
ot dt (3-9)
d_W+§.£.+ P _1+M =
P T TE W | (3-10)
2gD,.,; .
W = kg’ (3-11)
‘YpaBHEeHWE COCTOSTHUS IIPUHUMAETCS B BHIIE
P=p-z,-R- T, (3-12)
d o 0
rae —=—+W —, t — BpeMs,
i o ar T F
/ — IJTMHA BIOJIb OCH CTBOJIA;
g — YCKOpEHME CBOOOTHOTO MaJeHU;
P, W, p — IOABJIEHUE, CKOPOCTh ¥ TUIOTHOCTD rasa;
A — K03 GULIMCHT TMAPaBIMIECKOTO CONPOTHBICHMS (TIPHHMMAETCH IIOCTO-
STHHBIM).

B ciydae ra30KOHIEHCAaTHBIX CMeCeit ITPH ITOMydeHUM YPABHEHHUS COCTOSHMS IPUHHUMAa-
€TCs MOJIeNIb TOMOTe€HHOTO NoToKa. [IpenmosioxXeHue 0 paBeHCTBE CKOPOCTEH (a3 IO3BOJIIET
OIIPeACTUTD 3aBUCUMOCTD IUIOTHOCTH OT JABJICHUS M TEMIIEPATYPHI 110 JAHHBIM O KOHTAKT-
HOM KOHIEHCAIlMH, KOTOPOE MOXHO alllpOKCUMHPOBATh BHIPAXECHUEM, COBIIANAIOLIHNM I10
thopMe ¢ ypaBHeHHEM cocTosHIA (3-12).

B HavaIbHbIA MOMEHT YCThe CKBAaXMHbI 3aKPHITO, ¥ PACTIPENEICHHE NaBIeHus P B He-
MOABIYDKHOM CTOJIOE Ta3a ONMMCHIBACTCS YPAaBHEHHEM

R
-, T8p=0. (3-13)

Ha 3a60e napieHre B CKBAXMHE COBNANAET C TUIACTOBLIM JABICHHUEM
Po(lb)zpm’ (3-14)

e /, — KOOpOMHATa KPOBJIU IIPOSBJIAIOIIETr0 HHTEpBaa;
P e TU1aCTOBOC IABJICHHUEC B MECTAX PACITIOJIOXKECHMA CKBaXXH.
ITycte B MOMeHT f = (0 IPOUCXOAUT MTHOBEHHAS pasrepMeTu3alus ycrbsi. CKOpoCThb B
BBEIXOZHOM CE€YeHUHM OyIeT paBHAa MECTHOM CKOPOCTH 3BYKa, a TEKYIIUil TeOUT BEIYHCIIIET-
cs1 1o popMyIie
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Q,=Cp-Ws-F,-py, (3-15)

rae O, — ne6uT PpoHTaHa;
W_— MeCTHast CKOpPOCTb 3BYKa;
F, — 1wommans BHIXOMHOTO CCYCHHUS;
p, — IUIOTHOCTb (IIOMIA B BHIXOMHOM CEICHUM;
C, — KoobduumeHT pacxona, 3aBUCAILUI OT HOPMBI BEIXOAHOTO CEICHHU.

Hagusas ¢ 3T7oro MOMEHTa BHH3 110 CTOJIOY rasa OyIeT mepeaBUTaThCsl BOJIHA pa3pexe-
au. Joiiag no 32605, BOJIHA, YACTHIHO OTPAsUBILINCE, HEPEHIET B IUIACT, e chopMupyeTcs
BO3PaCTalomas BO BpeMeHH IeIpecCHOHHAs BOpoHKa. s pacuera BBIOpoca pUMEHSET-
¢S METOJ CMEHBI CTAllHOHAPHBIX COCTOSHMI, B COOTBETCTBUY C KOTOPHIM 00IaCTh TEICHUSA
paszessercd Ha JBa y9acTka. Ha HiokHeM ygacTke HaxOIMTCS MOKOsIIuiics cToid rasa, a Ha
BEpXHEM — ABKETCS CTallUOHAPHBIN MOTOK.

Taxum 06pa3oM, B IIPUYCTHEBOM YaCTH CTBOJIA BHIIONHSIIOTCSI YDABHEHHS

pFW =Q,(t)=const; (3-16)
2
dpP d(sz) w
—— " _Zyep|l+|—| [=0. (3-17)
a dl w,

Ha nonsmxHo TPAHULIC BBIMTOJIHSACTCA YCIOBHE
P(i,.t)=B(1,), (3-18)

rae lf — TeKyllee ToJyioxeHue GpoHTa.
3Has pacrpelelieHre AaBJeHus 110 CTBOJY, MOXHO ONPEAEIUTh Maccy rasa, Haxolslie-
ToCsl B MOMEHT ¢ B CKBaXXuHe. V13 CKa3aHHOTIO CIIEAYeT, YTO Macca IOJHOCTHIO OIIpeeIeTcs
nojioxenueM porra: M(f) = M(lf). W3 ycoBus MaTepuaibHOro Ganaxca, IpUMEHEHHOTO
KO BCeMY CTBOITY, CJIeIyeT ypaBHEeHHE NiepeMelleHns GpoHTa
4y
dt

TITocne Toro Kak BojiHa NOCTHTIa 326051, PUXOAUT B IBKCKeHUE dmou B wiacte. [Ipento-
Jarasi Te4eHHe CUMMETPHYHBIM OTHOCUTEIIBHO OCH CKBXHHEI, 0603HAINM Yepe3 R, panmyc
TPaHULEI (PaaryC IeMPEeCCHOHHON BOPOHKH), OTAEIIAIONIEH 061acTh HETIOABIDKHOTO (ronna
OT NPUCKBAXHUHHOM 06JIaCTH, B KOTOPO# MOTOK CTALIMOHAPEH, U €T0 IeGUT PaBeH MIHOBEH-
HOMY 1e0uTy poHTaHa. [t BEIYUCICHMs! R MCTIONB3YeTCs! ypaBHEeH e, aHanoraHoe (3-19),
B KOTOpPOM Itol M IOHMMaeTcsl Macca ra3a B CTBOJIE ¥ KpYTOBO# 001acTy IUIacTa, paquyc Ko-
TOpOI#i R BHIOpaH Tak, YTO Ha PACCMATPHBAEMOM MHTEPBAJIe BPEMEHHU Rf < R,. Uro6s1 ompe-
IEUTH M(Rf), paccMaTpuBaeTcs 3afaya O CTAlMOHAPHOM TEUSHUHU B CUCTEME «CKBAaXHWHA —
IUIacT», YIOBJIETBOPSIOIIEM YCIIOBHIO Ha yCThe (3-15) B YCIIOBHIO Ha ITOIBIDKHOM KOHTYPE:!

P(R,.1)= Py (3-20)

KpOMe TOT'O, BBIIIOJIHACTCA YCIIOBUE CONPSLKEHMA — HEMIPEPBIBHOC MSMECHCHUE NABIICHIISA
M MacCCOBOI'0 pacxoja IpH IIepexoae OT IacTta K CKBaKHHE.

M -=L=q, (3-19)
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Memoduka pacuema unmeHCUBHOCIIU UCTEUEHUS HCUOKOCIU BPU (PORMAHUPOBAHUU CKEANCUH

CxBaxuHa IMPEACTAaBIACTCA KaK COBOKYITHOCTh HMITMHAPHUICCKHUX KaHAJIOB IICPEMEHHOTO
JuaMeTpa, COCThIKOBAHHBIX ITOCIIEA0OBATCIbHO TOPCIL K TOPITY.
CKBaxXiTHa MOXET UMETh IIPOU3BOJIBHBIN YTOJT HAKJIOHA K BEPTUKAJIN HA PA3JIMIHBIX CBO-

MX yJacTKaXx.
PaccMaTpuBaeTcs ciiydaid CTallIOHAPHOrO UCTEYEHMS.
JBixeHue ¢onna B TAKOM CKBAXKMHE ONMCHIBACTCS YPABHEHMEM COXPAHEHMS MMITYJIb-

Ca B IIPCATIONIOXKCHWUH U30TCPMHUYHOCTH IIOTOKA!
dlp-U) ap__%-Uly]

& TE T aag e (32D

roe p — IUTOTHOCTH IIonIa;
U — cxopocts pmouna;
X  — pacCTOSIHME OT KOHEYHOM TOYKHM CKBAXMHEL,
P  — nmapneHue 110 AJIMHE CKBAXUHBI,
o — YTOJ OTKJIOHEHMS CKBAXHHBI OT TOPU30HTAIIH;
A — x03(UIMEHT TPEHHUS;

d(x) — BHYTpEeHHMIf THaMETP KaHaIa.
IpaHMYHBIMH YCIOBHSIMY TSI TAHHOTO YPAaBHEHMs CIYXaT JaBJIEHWS B [UIACTE U OKpY-
xKaromie# cpene (1 atm).
YpaBHeHue nBikeHusI QIII0MIa 3aMBIKAETCS IBYMS] COOTHOLIEHUSIMH
YPaBHEHHEM COCTOSTHUS;
COOTHOIIEHUEM IULST ONIPENEICHMAS TPEHHUS.
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Ilpunoxcenue Ne 4
K Pyxosodcmey
OcHoBHbIe MOKa3aTe M pcka asapmii Ha OIIO HI'T
Tabauua Ne 4-1
IToxaszaTenu pucka aBapuii Ha MPOMBICIOBLIX TPYOONPOBOAAX
Ne VeioBHOE HaumMmeHoBaHue Enunmiia usmepeHus
1/ | 0603HaYeHHE
1 Apr WurencuBHOCTS aBapuit Ha [IT rog!
2 Ao VienbHasi MHTEeHCMBHOCTD aBapuii 1/(1000 xM-Tom)
3 M, Cpennsist Macca yredek IIpy aBapuu T
4 m, CpenHsist Macca IOTepb ONMACHHBIX BEIECTB IIPH aBapui T
5 R, OxmaaeMasi Macca IoTepb ONMACHHIX BEHIECTB DU aBa- T/TOH
pun
6 R 0 VienpHBIEe 0XWAAEMbIE NIOTEPH OMACHBIX BEHIECTB IPH 1/(1000 xM-TO)
aBapHH
7 Z Cpennuii pasmep yuiepba oT aBapyu, B TOM YUCTIE: TEHIC. PYO.
YS o a) cpenHMi pa3Mep IUIaThHI 3a 3arpsi3HeHUE OKPYXaloniei THIC. PYO.
cpelibl NPY aBapUM
9 Y. 0) cpeoHHE MOTEePH IIPU aBapuy B ICHEXKHOM BBIpaXe- THIC. PYO.
HHH
10 R, OxxmpaeMblit yiiep0 oT aBapuii Ha MPOMBICIOBBIX TPY- THIC. py0./TOx,
GonpoBonax
11 R, om0 VnenbHEBIH OXUAaeMEI# yiIiepb oT aBapuit MJIH py6./(1000 kM TOI)
12 o Yacrora rubeiu OMHOTO YeI0BeKa U 6onee NMpH aBapUsiX ron”!
Ha IIPOMBICIOBLIX TPYOOIIPOBOAAX (MHTEHCUBHOCTD BO3-
HUKHOBEHHS aBapUil CO CMEPTEAbHBIMH HECYACTHBIMH
CIy9asiMM)
13 R Yacrora rubenu 10 genopek u 6osee rpu apapusix Ha [1T rog™!
(MHTEHCHBHOCTh BO3HHMKHOBEHHMS KPYIHBIX aBapHii ¢
IPYIIIOBBIMH CMEPTEIBHEIMH HECYACTHBIMH CITyYasiMH)
14 R . Yactora rubenn 50 yenoBek H Gojiee IIpHU aBapHsX Ha rox™
[T (MHTEeHCHBHOCTH BOSHHKHOBEHUSA 0CO00 KPYIHBIX
aBapHii ¢ TPYIIIIOBEIMHM CMEPTENbHBIMU HECYACTHHIMU
CIyJasiMM)
15 R.. HunuBuayansHeIil cpeqHErpynnoBoi puck rubeu B rox~!
aBapyi OTHOTO Y€JIOBEKA M3 YKCJIa IEPCOHaNa, Hace-
JICHUS1 ¥ MHBIX (DPU3MIECKIX JTULL
16 R KonnekTuBHBII pUCK CMEPTEIBLHOTO NOPAXEHHUS JII0- yes./ron
nei npu apapusix Ha [T
17 R . IMoTeHIHATBHBIM TEPPUTOPHAIBHBIN PUCK THOEIM Ye- rox~'
JIOBEKa OT aBapyH (4aCTOTa BOSHUKHOBEHUS CMEp-
TEJILHO MTOPAXAIONHMX (DAKTOPOB aBAPHH B OTIPEHEIICH-
HOU TOYKE TEPPUTOPHH)
18 MBKII | MakcuMaibHO BO3MOXHOE KOJITIECTBO NOTEPIIEBILUMX Yye.
(B TOM uucie norudimx) npu aBapusax Ha [1T
19 F(x) ColManbHbIM pUCK rubesy moaei ripu apapusix Ha [T ron”!
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Tabauua Ne 4-2
IToka3aresm prcka apapnii Ba miomanaodHbx OITO u MX cocTABIISTIOIMX
Ne | CuMBOAB- HaumeHoBanue Enununa us-
n/m | Hoe 060- MepeHUs
3HAYCHHE
P, Yacrora BOZHUKHOBEHHS aBapUH (pasrepMeTU3alul 000pyIOBaHM) rog”!
2 P, " YacToTa BOSHIKHOBEHUS aBAPHiA, CBA3AHHBIX C BOSHUKHOBEHUEM T10- rom™!
paxaonero 3ddexra (B3pbIB, MOXAP, OTHEHHBIH IHap U T.4.)
3 R, YacToTa rubesu 0QHOTo Ye1oBeKa U GoJiee IpH apapHax (HHTEHCHB- rox~!
HOCTh BOSHHMKHOBEHHS aBapUii CO CMEPTEIbHBIMY HECUACTHBIMMU CITy-
qassMu)
4 R . Yacrora ruGenu 10 yenoBeK u Goliee npy aBapusix (MHTEHCHMBHOCTD ron~!
BO3HMKHOBEHUS KPYIIHBIX aBapUii C TPYNIIOBBIMU CMEPTEIbHBIMHA
CITyJastMu)
5 R, Yactora rubenu 50 yenoBeK ¥ Gojiee Tpu aBapusiX (MHTEHCUBHOCTD romg!
BO3HMKHOBEHMST 0CO00 KPYITHEIX aBapHii C IPYTITIOBBIMH CMEPTETIh-
HBIMM CTYYasiMH)
6 n(n) Bo3MOXHOE 91CI0 MOTEPHEBIINX (B TOM YMCJIE MTOTHOIINX) IIPH HAH- yes.
6oJ1ee BepOATHOM CLIEHapuy aBapuM (B TOM YHCJIE CPEAU NIepCcoHaNa,
HaceJIeHVsI ¥ MHBIX PU3NYECKHX JINIY)
7 NN) BosmoxtHoe yncio moTepneBIHUX (B TOM YUCIe MOTHOIINX) TPH HaK- yen.
fosnee OmacHOM ClieHapHM aBapHi Ha IUIOHIAZOYHOM COOPYXECHUHU
OITO HI (B TOM YHClie cpeny nepcoHaia, HaceJeHUs: ¥ MHBIX Gu-
3UIECKMX JIMILL)
8 R, WHauBuIyanbHEIH CPEOHETPYIIIIOBOI PHCK THOEIH B aBAPUM OJHOTO ron !
YEJIOBEKA U3 YHCJIA IEPCOHAJIA, HACEJICHHUS M MHBIX GHM3NMICCKUX JIULL
9 o KomneKTBHBII PHCK CMEPTENHFHOTO ITOPaXXCHUS JIONCH TP aBapH~|  4ej./ron
SIX Ha IUIOLIAJ0YHOM 00BEKTE (B TOM YHCIIC CPESIHENOA0OBOE OXHUAAe-
MO€ YHCJIO TIOTHONIMX Cpely MEPCOHaNIa, HaceieHHST M WHBIX PH3H-
YECKUX JIII)
10 m,, m, | CpenHsisi Macca roTepb NPOAYKTA WM CHIPBS DK HauGoJiee ONacHOM T
U1 HamOoJIee BEPOSTHOM CLIEHApUY aBapHH
11 R, OxuaeMble MOTEPU IPOIYKTA YWJIH CHIPhs IPH aBapHH T/TON
12 Y.Y Cpennuit pasMep yiiep6a npu HauboJiee oracHOM U Haubosiee Bepo-|  ThIC. pyo.
SITHOM CLIEHApHH aBAPUH, B TOM YHCJIE:
13 Y. a) cpemHUi pa3Mep TUIATH 32 3arpsA3HEHUE OKPYKAIOIIeH Cpenbl MIpH|  ThHIC. pyod.
aBapHun
14 Y. 0) cpenHuUe NMOTEPH NPOLYKTA WIM CBIPbsI IIDU aBaPUM B JICHEXKHOM |  ThIC. py0.
BBIpaKEHUH
15 ¥, o B) IOTEPH OCHOBHBIX MPOU3BOICTBEHHBIX (POHAOB TBIC.pYO.
16 R, OxupaeMslii yluep0 oT apapuit Ha IUTOIafoYHoM coopyxerun OI1O | Teic. py6./ron
HIJ
17 R Tloten1IHaTBHBIM TEPPUTOPHANBHEINM PUCK ruOesIy YeI0BEKa OT aBa- rox~!
puH (4acTOTa BOSHUKHOBEHUS CMEPTEIBHO MOPAXAIOIKX (DaKTOPOB
aBapHH B OTIPENEIEHHON TOYKE TEPPUTOPUU)
18 | MBKII |MaxcumambHO BO3MOXHOE KOIMYIECTBO IIOTEPIIEBIINX (B TOM YHC- Yyert.
Jie TOTUOIINX) IIPM aBapHsIX Ha IUTOMAL0YHBIX coopyXeHusx OI10
HI'
19 Fx) ConnarpHBIN PHCK rH0eNH JTIoaeit NpH apapusax Ha IUTOIAN0YHOM rog~!
coopyxenuu OITO HIL

© Odopmaenne. 3A0 HTL 116, 2015




I1o BompocaM npHOOpeTEHUs
HOPMaTHBHO-TEXHUYECKOH JOKYMEHTALIUN
obpaluarscs o Ten./pakcy
(495) 620-47-53 (MHOTOKaHAIBHBIIN)
E-mail: ornd@safety.ru

Ionnucano B mevars 02.11.2015. Gopmar 60x84 1/8.
Tapautypa Times. Bymara ogpcernas.
Ileuats odcetHas. O6beM 6,0 rey. Ji.
3aka3z Ne 1086.
Tupax 20 k3.

TlonroroBKa OpUrHHai-MaKeTa 1 reyaTb
3aKphITOE aKLIMOHEPHOE OOIIECTBO
«HayqHo-TexHUdecKuii HEHTP HCCIeIOBaHUI
npo6ieM NPOMBIIIIEHHOH 6e3011aCHOCTH»
105082, r. Mocksa, IlepeBeneHoBekuit nep., 4. 13, ctp. 14


http://www.mosexp.ru
http://files.stroyinf.ru/Data2/1/4293759/4293759124.htm

