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06 yreep:xaenun Pykosoacrsa no GesonacHocrn «MeToauka anaan3a pHCKA
aBapHii Ha ONACHBIX NPOU3BOACTBEHHBIX 00bEKTaX HehTerazon06LIYn»

B cootBercTBHE ¢ myHKTOM 5 craten 3 MenepansHoro 3akosa ot 21 mosst 1997 T.
Ne 116-®3 «O npombimneHHOH 6Ge30NaCHOCTH ONACHBIX TIPOU3BOJICTBEHHEIX
0bbekToB», mynkrom 1 IMonoxenns o ®enepanshoii ciyx6e 1o 3KONOruYecKomy,
TEXHOJIOTHYECKOMY M aTOMHOMY HaJ30py, YTBEPXKAEHHOTO IOCTAHOBJICHHEM
IlpaButenscrea Poccmiickoii ®epmepanmu or 30 moms 2004 r. Ne 401,
IPUKa3BIBAO:

1. VTBepnure mnpunaraemoe PykoBoacreo mo GesomacHoctH «Meroauka
dHaJlM3a  pUCKa  aBapuif HA  ONMAacHBIX  HPOHM3BOJICTBEHHBIX  OOBEKTaX
HeTerasonobeum.

2. IlpusHate yTpaTuBWIMM CHIy  IpHKa3 Qenepansroit  cyx6HI
TO SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Haz3opy oT 17 asrycra 2015 r.
Ne 317 «O6 yrsepxaesun PyxopozcTBa mo GezomacHoctH «MeTomuka amamu3a

PHCKa asapm‘fi Ha OaCHBIX MPOH3BOACTBEHHLIX obBeKTax He(b'reraao,uoﬁmqn».
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YTBEPX/IEHO
npuxazom PegepansHOH CIIyKOb!
10 3KONOTHYECKOMY, TEXHOIOIHYECKOMY
H aTOMHOMY Hal[30py

OT « /0 » pedo fos 2023 1. No_ &

PYKOBOACTBO 110 BE3OIIACHOCTH
«METOIMKA AHAJIA3A PUCKA ABAPHAH HA OITACHBIX
IHPOU3BOACTBEHHBIX OBFBEKTAX HE®TEI'A30AOBbIYIN»

I. OBIIME ITOJOXEHMSA

1. Pyxkosomcreo mo GesonmacHocTH «MeToauka aHaliM3a prcka aBapuii
Ha OMACHEIX IIPON3BOACTBEHHEBIX oOBeKTax HedTerazoo0b4Hu»
(manee — PykoBozcrBo) pa3pabortaHo B LeNaxX COAeHCTBHA COGIIOEHHIO

tpeboBaHUH (enepanbHBIX HOPM M INpasuil B 0OJacTH NpOMBIIUIEHHON
GesomacHocTH  «[lpaBuna  GezomacHocTH B He(TsHOH M rasoBoH
NPOMBIIUIEHHOCTH», YTBEPXKIEHHBIX IpHKazoM PocTexHamszopa oT 15 mexabps
2020 r. Ne 534 (3apeructpupoBaH Munroctom Poccum 29 nexabps 2020 r.,
perucTpaloHHsil Ne 61888).

2. Pykomoactso COJEPIKUT METOXUYECKHE peKoMeHaluH
110 NIPOBEICHUIO aHAIII3a PHCKA aBapuil Ha OMAaCHBIX IPOU3BOJCTBEHHBIX 00BEKTax
HedTerazonobrruu (ganee — OITO HI'M) u He ABNsETCS HOPMATHBHEIM IIPaBOBLIM
aKTOM.

3.  Pexomenparuu PykoBOICTBa HCIIONB3YIOTCA ITPH TIPOBEACHHH aHANH3a
pucka asapuid Ha OI10 HI'J] Ha cranmax ocBoeHus HedTerazoBEIX MECTOPOXKIEHHUH,
a TaKkiKe Ha CTaJMsiX NPOSKTHPOBAHMUS, DKCILTYaTallHH, KOHCEPBAIIHH H JIHKBHIAITHH
OITO HI'Jl, BKIOYarOImMX y4acTKe BefeHHs OypoBeix paboT; GOHABI CKBAXHH;
YYaCTKH NpemBapuTelbHOR HOATOTOBKH He(TH; INOMIAAKH HACOCHBIX CTaHIMH;
OYHKTEl TOATOTOBKH M cbopa HedTH; mapku pe3epRyapHble (IIPOMEICIIOBEIE,
TOBAPHBIX); IUIOLIANKH IIPOMEICHOBEIX KOMIIPECCOPHBIX CTaHI[WH;, Y4YacTKH
KOMIJIEKCHOH IOATOTOBKH ra3a; CHCTEMbl IPOMBICIOBRIX (MEKITPOMBICIOBBIX)

TpyOOIPOBOJOB MECTOPMKAEHHH (YJ4acTKOB, IIOMALOK); YCTAHOBKH IIOATOTOBKH
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HedTH M ras3a; YCTAHOBKH IpeIBapHTeNLHOH MOATOTOBKM He(hTH; NOKUMHBIE
HaCOCHbIE CTAHIHH; KyCTOBBIE HACOCHBIE CTAHLMHK; NPUEMO-CAATOYHKIE MTyHKTEI,
KOMILIEKCHBIE CHATOYHBIE ITYHKTEL

4. Homy4ensrnle ¢ moMollb0 PyKOBOACTBAa pe3ynbTaThl aHAIH3a PHCKA
apapuii Ha OIIO HI'JI pexomenayeTcss HCIONB30BATE IPH TMOATOTOBKE
MpPeIIpOSKTHON M IPOEeKTHON JOKYMEHTAIlWH, AEKIapHpPOBAHUH IIPOMBIILIEHHON
OezomacHocTH,  paspaborke  obocHoBaHHM ~ Oe30nmacHOCTM, — IKCHEpPTH3E
npomsbiminesHoll  OesomacHocTd, pa3paboTke I[IAHOB  MEPONpUSATHH 1o
JIOKalM3alyy ¥ MUKBHAanmK nocnenctsui asapuit Ha OIIO HI'Jl, ofocHoBanun
OTJENBHEIX TEXHWYEeCKHWX PpeHeHui 1o o0ecnedeHuio IMPOMBIILIEHHOH
6e3zomacHocTH, 00A3aTeNEHOM CTPaxOBAaHMM TPaXKIAHCKOH OTBETCTBEHHOCTH
Blajensbla ortacHoro o0peKTa 3a NpUYKMHEHHe Bpea B pe3yliibTare apapun Ha OI1O
HI'Jl, onieHke HeraTHBHOI'O BO3AEHCTBHS Ha OKPYKAIOUIYIO CPeLy W INPH IPYrux
npolielypax, CBsI3aHHBIX ¢ aHaTH30M pHrcka apapuii Ha OITO HI'JI,

5. PykoBOACTBO He YCTaHaBIMBAET HEOOXOIMMOCTh, NEPUOAUYHOCTh

IPOBEJEHHS aHanu3a pucka asapuii Ha OITO HI'L.

II. PEKOMEHJIAITUH 1O AHAJIN3Y PUCKA ABAPHIA HA OITACHBIX
IMPON3BOJACTBEHHBIX OBBEKTAX HE®TEI'A3OJOBbIYHA

6. O6mas nmpoueaypa ananu3a pucka asapuii Ha OITO HI'/J sxirouaer:

IUIaHUPOBAHWE ¥ opradu3auuio pabor wa OITO HI'JI;

UneHTH(UKALHIO OTIacHOCTEH;

oueHky pucka asapuit Ha OIIO HI'/I;

onpeneneHue crenenu onactocty OO HI'J ¥ (umu) ux y4acTKoB;

paspaboTKy peKoMeHIalKi 10 YMeHBIIeHHIo picKoB aBapuit Ha OITO HI/L.

7. Bribop MeTonoB M opopMmiieHHe pe3ynbTaTOB OLEHKH PHCKa aBapHi
nHa OIIO HI'Jl mpoBozutcs B cooTBercTBHE ¢ PykoBojcTBoM mo Ge3omacHOCTH
«MeToinyecKye OCHOBBI aHAIK3a ONACHOCTEH U OLIEHKH PHUCKA aBapHil Ha OMacHRBIX
IpOM3BOACTBEHHBIX 00BeKTax», YTBEPKICHHBIM IpHKazoM PocrexHanszopa

ot 3 HosOps 2022 r. Ne 387, ¢ yueroM Hacrosiero PykoBocTRa.



8.  Pacuer noxxapnoro pucka Ha obbekrax OIlO HI'J] u cpaBHeHue ero
C 3aKOHOJATENBHO YCTAHOBJICHHBIMM JAOHYCTHMBIMH 3HAYCHHSIMH I10¥KapHOro
pHCKa OCYHIECTBISIOTCS B COOTBeTCTBHH ¢ (esepanbHbIM 3aKOHOM 0T 22 HIONA
2008 r. Ne 123-@3 «Texuuueckuil permaMeHT o TpeGoBaHMSX MNOKAPHOI
besomacHOCTH.

9.  Hcxopuwle panHBle, CHENaHHBIE JAOIYIIEHHA U IPEIIIONOXEHHS,
pesyibTarThl  OleHKkHM pucka apapuii Ha OIIO HI'L o6ocHoBriBaroTCH
¥ HNOKYMEHTAanpHO (PUKCHpYIOTCi B o0beMe, NOCTaTOYHOM A TOro, YTOOHI
BBITIOJIHEHHBIE PacydeThl ¥ BBIBOIBI MOITIM OBITE MOBTOPEHE! M [IPOBEPEHEl B XO/E
HE3aBHCHMOH OLIEHKW pHCKa apapuii (HampuMep, CTPaxXOBIIMKOM B paMKax
seintoniienusn  @enepansHoro 3akoHa ot 27 wroas 2010 r. Ne 225-03
«O6 o00sf3aTeFHOM CTPaxOBaHWM TPAKAAHCKOM OTBETCTBEHHOCTH BlAZENbia
OIIacCHOro oOBEKTa 3a NpPUYMHEHHE Bpefa B pe3yibTare aBapHU Ha OMAaCHOM
00BexTe») WIN HKCIIEPTH3E! IPOMEIIUIEHHOH 6e30TIacHOCTH.

10. PexomeHAanuH K OGOPMICHHKO pe3yJIbTATOB OLEHKH PHUCKa aBapuii
Ha OIO HI'Jl npusenensl B PykoBoictee mo OesomacHocTH «MeTogudeckue
OCHOBBEI a@HA/lM3a ONAaCHOCTE M OLEHKH pHCKa aBapuil Ha ONAaCHBIX
IIPOM3BOJICTBEHHEIX 00BeKTax», YTBEPKIEHHOM TIIpHKazoM PocrexHazmsopa

oT 3 HosOps 2022 r. Ne 387,

11.  MHcxomHeiMH NaHHEIMH IS KOJHYECTBEHHON OIIEHKM PHCKa aBapuii
Ha OITO HI' ] senmoTcs:

CBe[EHHS O MNPHPOJHO-KIMMATHYECKHX YCIOBHSX padoHa H IUIOIAJKH
CTPOMTENLCTRA (TPacchl);

NaHHBlE O TEXHOJIOrWH, OOOpYHOBaHMH U TEXHHYECKHX pelIeHHAX
o obecniegenuio 6e3onacnocty OI10 HI'A;

ceefenns o paGorrukax OITO HI'JI, nacenemur u npyrux oOBexTax
Ha IIPHIETAOIEH TEPPUTOPHH;

rpadiyecKkie Matepuansl (CUTYAUMOHHBIR H TeHepalbHBIM IIaHEBI, WHBIE

rpauyYecKie MaTepUakl).
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B cnywae HeZOCTATOYHOCTH MCXOAHBIX JaHHBIX [N KadeCTBEHHOH
H KOJHYECTBEHHOH oneHkM pucka asapuii Ha OIIO HI'JL pexomenayercs
000CHOBBIBaTE HeOOXOAMMSbIE [ONYIIEHHA H YYHTHIBATE HX TIPH aHAIH3e
HEeOIIpeAeNeHHOCTER pe3yIbTaToB OLleHKH prcka aBapui Ha OITO HI'/.

12. CaeneHus 0 MPUPOAHO-KIMMATHYECKUX YCIOBHAX paiioHa U IUTOMIAKK
CTPOUTENBCTBA (TPACCH) BKIIFOYAIOT B ceOs:

XapaKTepUCTHKY penbeda MecTHOCTH (HarpHMep, POBHBIM, XOJIMHCTBIH,
IIepeceyeHH b, TIOpHEI) ¢ ymoMWHaHMeM Hauuuus 0allok, OBparos,
BO3BBLIIIIEHHOCTEH, ECTECTBEHHBIX H HCKYCCTBEHHBIX NOA3EMHEIX ITOJOCTEH, FOPHBIX
BBEIPabOTOK;

CTATUCTHYECKHE HaHHBIE MHOrOJIeTHMX HaOmoneHud B paiioHe
pacnonoxeHus obbexTa 3a TeMnepaTypod Bozmyxa (IO MecsiaM, cpeIHeroJoBas
H abcoloTHBEIE MaKCHMallbHas M MHHHMAJbHAdA), CKOPOCTBEIO M HAIlpaBieHHEM
BeTpa (CpeIHeroJjoBsle no 8 pymbam);

CBeHEeHHd O CeHCMHYHOCTH IUIOIAAKHM CTPOUTENHCTRA (TPAcChl) H HAIMYHH
ApYTHX ONACHEIX NPHPOJHEIX BO3AeHCTBHH, OTHECEHHBIX COIIACHO CBOXY IPaBHII
CIT 115.13330.2016 «l'eodpu3uxa OMACHEIX IPHPOLHBIX  BO3NEHCTBHIA.
Axtyann3npoBanBas pegaxkuus CHull 22-01-95», yTBepKAeHHOMY H BBEICHHOMY
B jedcTBHe npuKa3oM Muuctpos Poceuu ot 16 nexabpsa 2016 r. Ne 956/mp,
K KaTeI'OpHsIM «BeCbMa OIacHbIe» H «Ype3BRIYaiiHO OnacHbie (KaTacTpodudecKue)»;

JlaHHEBIE 0 Haxolsdluxcs BOnH3H o0beKTa (110 Tpacce) BOJHRIX 00BeKTaX.

13.  [JaHHple O TeXHONOTHH, OOOPYHOBAHHH M TEXHHYECKUX DEIIEHUAX
1o obecnreuenmio Gesonacuocty OINO HI'J] BrmouatoT B cebsi:

ONMCAHKE TEXHOJOTHYECKUX IPOLIECCOB U TEXHOJIOTHYECKHUE CXEMBL,

nepeyeHb OCHOBHOTO TEXHOJNOTHYECKOro oO0OpYHOBaHHA, B KOTOPOM
oOpammaroTcs OnacHsle BELIECTBa, ¢ yKa3aHHEM HOMepa HO3MIHMH 06OpYyNOBaHHS
Ha TEXHONOrHYECKOM CXeMe, HaMMEHOBaHus, KOJIMYECTBa ENUHMI], Ha3zHaueHH:
(B COOTBETCTBMM C ONMCAZHHMEM TEXHONOIMH) U TEXHMYECKMX XapaKTepHCTHK
(s  eMmxocTHOTO O0GOpylNOBaHMs — rabapuThl, 00BEM, BMECTHMOCTDL, AJf

TeIuI000MeHHOro 000pyOBaHHS — ILTOINALE TENN000MeHa, 00b6M H BMECTUMOCTh



TpyOHOrO ¥ MEXKTpPYGHOrC NpPOCTPaHCTBA, NPOM3BOIHMTENLHOCTD; IS HACOCOR
M KOMIIPECCOPOB — IPOU3BOJUTENLHOCTE; AN TpyGomnpoBojoB — obmas ANHHA,
KONMYECTBO M JJIHHA YYAaCTKOB MEXAY 3allOpHO# apMaTypoM, JauaMerp
¥ TIPOH3BOAUTENIEHOCTE);

JaHHbIE O pacHpenelIeHHH ONACHbBIX BEIECTB 0 000pYLOBAaHHIO C YKa3aHUEM
HaMEHOBaHHA TeXHoJlornyeckoro 6oxa, HauMeHoBaHus 06OpyIOBaHMA, HOMEpA
Ha TEXHOJIOrHYeCKOH cxeme, KONHYecTBa eJMHHII WK Y4YacTKOB TpyOompoBoza,
KOIMYEeCTBA OINACHOTO BellecTBAa B eguHMLE oO0opynoBanus (Ha Yy4dacTke
TpyOonpoBOna) M B TexHOJOrHYecKoM Oinoke (TpybOompoBoae), (u3HUecKHX
YCIIOBHH cojepixaHus ONacHOrO BeIecTBa (arperaTHOE COCTOSHKE, NaBlieHHe,
TeMIleparypa);

TIOKa3aTelnd I0XapOB3pPhIBOONIACHOCTH H TOKCHYHON ONACHOCTH BEIIECTB
M MaTepHalOB, UCIIOIB3YEeMbIX B TEXHOJOTHYECKOM IIPOLECCE;

OlicaHHe 0OBEMHO-NaHUPOBOYHBIX H KOHCTPYKTHUBHBIX pELIeHMH 30aHui
H COOpPYIKEHMI;

ONHCAHNE TeXHHYECKUX PEIUCHHH, HAPaBIeHHBIX Ha HEIONYyIIeHHe apapuil
H OpeiyupexicHHe ux pa3Butui (HanpuMmep, oOBasoBaHMe, yCTpoicTBa
TIOCTAHOBKH BOJSHBEIX 3aBEC, CHCTEMBl HOXApOTYIIEHHH), ¢ yKa3aHHeM crocoba
(py4HOM, aBTOMAaTHYECKHUH), TPOJOKUTENEHOCTH M HAIEKHOCTH (BEPOATHOCTH)
cpabaTEIBaHHA OTCEKAIOIIHX YCTPOMCTB M HHEIX CHCTEM Ge30MacHOCTH.

14, Cseaenus o patorsuxax OITO HI'[l, naceneunu u Ipyrux obwekrax
Ha MpHIIErallell TeppUTOPUH BKIIOYAIOT B cebs:

JaHHBIE O pexume paboTHl OMNAcHOro HPOU3BOJACTBEHHOrO 00BeKTa,
KOJIMYECTBE CMEH, CITUCOYHOM YHCIEHHOCTH PpabOTHHKOBR O3KCILTyaTHpPYOLiei
OpraHu3anyy, YKHCIEHHOCTH Haubonpmiel CMeHBI, pacnpefeneHdd Jroaei
110 TeppUTOPHH 00BeEKTa;

CBEJECHHS O COTPYJHHMKAaxXx CEpPBHCHBIX MW HMHLIX OpraHH3alui,
OCYLUECTBIIAIIINX paboTy Ha TEPPHTOPHH OIIaCHOIO IIPOH3BOACTBEHHOTO 06'BEKTA,
HpeAnpyUsTHs (CIIUCOYHBIHE COCTaB, pexuM paboThl, KONHYECTBO CMEH, YHCIEHHOCTh

HaubonpIIel CMeHE!, paciipeielieHue 110 TePPUTOPUR);
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IepeueHb HacejeHHbIX IIYHKTOB M MECT MACCOBOIO CKOIUIEHHS NIOJEH,
Haxo[Amuxcs B 30He AeHCTBHS TOpaxaiomMX (akToOpoB NpH MaKCHMAIBHOH
apapun Ha OIIO HI' (¢ ykasanwem xapakrepa 3acTpPOHKHM, MaKCHMAaIbHOM
¥ cpeaHeH YHCIIEHHOCTH JIoJeH ¢ y4eTOM WX CYTOYHOH MUTpPaLyH )

IepedeHh OpraHu3alidii ¥ TPaHCHOPTHBIX KOMMYHHKAIMH (XKele3HbBIX
¥ aBTOMOOMIIEHBIX JI0POT), HAXOAMXCSA B 30He EHCTBUS MOpAXKAIONTHX (aKkTopoB
npd MakcuManeHo# aBapuu Ha OITOQ HI'/I (¢ ykasaHweM CIIMCOYHOI'O COCTaBa,
pexuma paboThl, KONHYECTBAa CMeH, YHCIeHHOCTH Hanbosbllel CMeHE,
IIEPHOJHYHOCTH JABMXEHHS TPAHCIOPTHRIX CPENCTB, OO0BEMHO-IUIAHKPOBOYHBIX
M KOHCTPYKTHBHBIX pellieHUH 31aHuil H COOpY)XEeHHH).

15. TI'paduueckue MaTepHaTE! BKAOYAIOT B Ce0:

CHTYaLIHOHHEIN TIJIaH pacrojioxkeHus: oObeKTa (IiaH TPaccel), Ha KOTOPOM
YKa3hIBAlOTCS IPaHHLEl  TEPPHTOPHH  IPENNPHATHS, CAHUTAPHO-33IUMTHOH
H OXpaHHOM 30H, 30H ACHCTBHA MOpaXaoNMX (PAKTOpOB HPH MaKCHMAIBLHOM
asapu¥ Ha OITO HI'Jl (mpu B3peIBE — 30HEI PAcCTEKJIEHHS, HPH HOXKAape — 30Hb
ONACHOr0 IEHMCTBHA TEIIOBONO M3IY4YeHHMs MM INPOAYKTOB CrOpaHUs (30HEI
OIaCHOI0 JEHCTBHS IPOAYKTOB CFOPaHMS OLEHHBAIOTCS AaHAJIOTHYHO 30HAaM
pacnpocTpaHeHus objlaka 3apa)XeHHOTO BO3AyXa), TPH BRIOPOCE TOKCHYECKHX
BEMIECTB — 30HBI PacnpocTpaHeHHus obiaka 3apaKeHHOro BO3AYXa C IOPOTOBBEIMH
TOKCO/03aMH IIpM HHBEPCHH H CKOpOCTH BeTpa 1 M/c, nipu pasziuse HebTH
H He()TENpOMYKTOB — 30HBEI MaKCHMAILHOrO PACIPOCTPAHEHHs PA3liiBa C YYETOM
XapakTepa MECTHOCTH MM BOJHOTO OOBEKTa), HAXOHAITHECH B 30HE JeHCTBHSA
Hopa)aronx (paxTopoB MakcHMansHo# aBapu Ha OT10 HI'JT sxuisie 3acTpoiiKy,
MeCTa MacCOBOIO CKOIUIEHUS MOAeH 1 OpraHu3aiuu;

reHepaibHsli mian mnomanousoroe OITO HIN ¢ skcnnukanueii Bcex 3AaHui
H COOpYKEHHUH;

nnaH pasMemieHHs oOOpyIOBaHHs, B KOTOpOM OOpaIlaloTcs OHACHBIE
BElIeCTBA (MOXET OBITH COBMEILIEH C FeHePATbHEIM IIIIAHOM).

16. KonuuectBenHas ouehka pucka asapuii ma OIIO HI'II simouaer

B cebs cremyronmye NpoLeLypLL:
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HAeHTA(UKALHA ONacHOCTell, KOTOpble MOTYT HPHBECTH K aBapHsiM,
H  OIpeJeneHHe  BepOATHOCTEH  (YacToT)  BO3SHMKHOBEHHS  aBapHi
(c MCTIONBE30BAHUEM METO/1a aHAIH3a «IEPEBBEB OTKA30B»);

TIOCTPOEHHE CIICHADMEB PasBHTHS BO3MOXHEIX aBapHil  («JepeBbeB
coORITHIT») ¥ OTIpeieNe e BepOSTHOCTH (MacTOTH]) peal3aliy KaXoro CLieHapus
(C HCHONB30BAaHMEM METO/Ia aHANIN3a «ePEeBbEB COOLITHIN );

OLIEHKa KOJIHYEeCTBA ONACHBIX BEleCTB, YIaCTBYIONMX B aBapHH U CO3aHHH
MOpaXKaromux (akTopoB M0 KAKIOMY CHIEHAPHIO;

pacyeT 30H AeHCTBHS MOPaKaIoUHX GaKTOPOB 10 KaXIOMY CLIEHAPHIO;

OIEHKA BO3MOXHOTO 4YHCHIA IOCTPaiaBUIMX H MarepualbHOro yiepba
110 KAKAOMY CHEHapHIO;

pacueT W npeicTaBlieHHe IoKasaTeneit pucka asapuii sa OIIO HI'/J;

onpezeneH#e Npyu HeoOXOAUMOCTH CTerneHH onacHocT! apapuii Ha OTIO HI'[§
¥ (unH) HaubGonee omacHLIX cocTaBHBIX 3neMenToB OITO HI'/L.

17. 1lpu wupeHTHUKALMM OIACHOCTEH, KOTOphIE MOIYT MNPHBECTH
K aBapysaM, PacCMaTPHUBAIOTCS ONACHOCTH, CBA3aHHEIE ¢ OTKa3aMH oDOpyloBaHu,
OIINOOYHEIMH JIeHCTBUSIMH TE€pCOHalla, BHELIHUMM BO3NEHCTBUSIMH IIPHPOIHOIO
K TEXHOTEHHOI'0 XapakTepa.

Bce MHOTOOOpa3me BOZMOXHBIX NPWYKMH BO3HUKHOBeHMA aBaphil Ha OIIO
HI'l pasgensercs Ha orpadideHHbBI Habop CTaHOapTH30BaHHBIX MOJENeH
UHUIMHAPYIOMMX  COOBITHH,  IIOCHEACTBUS  KOTOPHIX  XapaKTepH3YHOTCH
IeTepMUHUPOBAaHHBIMH ~ (PM3HYECKMMH [apamMeTpaMy aBapuM  (J{HaMeTpoM
OTBEPCTHA, THIIOM HCTEUEHUs, BUIOM IIPOAYKTA) M BEPOSTHOCTHEIM IIApaMeTpOM
(BEpOATHOCTE MJIM YaCcTOTa peanu3anuu JaHHoro codsuitus). [Ipu 310R npoueaype
JIomyckaerca opMalbHas MOTeps TOYHOCTH OIMMCaHus (QU3HMYECKHX IapaMeTpoB
MoJienel HEHIMMPOBaH!S aBapuH.

B nensx upeHTHOUKALMH ONaCHOCTeH, KOTOphIe MOI'YT HPUBECTH K aBapHAM,
BCE TexHojormdeckoe obopynosanuwe, Hcnonesyemoe wa OIIO HIJ,

nogpasfaeiaeTcd Hda  OrpaHH4eHBHOC  HHCHO K&TCI‘OPI’II‘:I B COOTBETCTBHH



C MpoTeKaroIMMH B 000pYyZOBaHHHM (H3HKO-XMMHYECKHMH IpoOLeccaMd H €ro
KOHCTPYKTHBHBIMH OCOOEHHOCTAMH.

B npenenax onHo#M kateropuu o00pyI0BaHKE XapaKTepu3yeTcs OAHHAKOBBIM
HabopoM BO3MOXHBIX MOEIeH WHHLWUpOBaHMA apapuil. Kaxmnol xareropuu
obopy1oBaHMS MPHCBAKBAIOTCS CBOM CHelM(UYecKre MHHIMHPYIOHIHE CoOBITUS
H MOJIeIH pa3pylieHus (TIOTepH repMeTUYHOCTH).

PexoMenyemble 4acTOThl pPasrepMeTH3allM¥ €MKOCTHOro obopyloBaHus
1 TpyOOTIIpOBOIOB NpUBe/ieHE! B TpunoxeHuH Ne 4 x PykoBozcTBy no 6e3onacHocTH
«Meroauyeckue OCHOBB aHAJIU32 OIIACHOCTEH U OLEHKH PUCKa aBapHil Ha OacHbIX
IPOK3BOJICTBEHHBIX OOBEKTax», YTBepXAEHHOMY IIpukazoM PocrexHanzopa
or 3 HosOps 2022 r. Ne 387. PexoMeHIoBaHHblE YaCTOTHl pasrepMeTH3alliH
¥ (GOHTAHUPOBAHUS CKBaXHH HA Pa3HBIX 3Talax MX IPOM3BOJCTBEHHOIO IMKIa
IIpHMBEAEHEI B IpUIoxeHuH Ne 5 x Pykosojcray.

18. ®opmupoBaHHe CIeHApHEB PAa3BUTHS BO3MOMXHEBIX aBapui («JepeBbeB
coOBITHII) ¥ OTIpelieNeHHe BEPOSTHOCTH (4aCTOTH) pealn3alii KaKZOro ClieHapHs
OCYLUECTBIAIOTCS B 3aBHCHMOCTH OT BUAA HHUIMMPYIOMUX CcOOBITHH, THIA
obopyioBaHus, HA KOTOPOM OHO MPOK3OIILIO, CROWCTE ONAaCHEIX BEIECTB H YCIIOBUH
UX comepiaHus B 000OpyIOBaHHMH.

CheHapuy pa3BUTHS BO3MOXHBIX aBapvii B BHIE «IEepEeBBEB COOBITHID)
OIKMCEIBAIOT Pa3BUTHE 0T HHULIMUPYIOILEro COOBITHA IO INIEPBOIro ABJICHUS aBapuH,
AOCTATOYHOIO AJI IIOPAXKEHHS YEJIOBEKA WIIH NTOBPEXIACHMS 3NaHUN ¥ COOPYKEHUH
(HanpuMep, IoXKap-BCIBILIKA, TOPEHHEe Pa3NiuBa, CTPYHHOE ropeHHe, B3PEIB).

B cuerapusix pasBHTHS BO3MOXHBIX ABAPHH YUHTBIBAIOTCH CIEXyHOUIHE
SIBIIEHUSA, CBj3aHHBIE C YCIOBMsAMM oOpaleHuss ¥ BBIOpoca OIIACHBIX BEILECTB
Ha OITO HI';

MPOJIKB (Pa3iuB) XKUAKOCTH;

HCIlapeHue IpOoIrBa {pas3iuBa) JKHIKOCTH;

T0Xap Nposvsa (pasiiusa), B TOM YHCIe TOpeHUe B pe3epByape;

paspbiB COCY/JOB (annaparoB), TpyOOMpoBOJOB ¢ 00pa3zoBaHHEM BO3IYILIHOM

BOJIHBI CXaThs (YJapHOH BOIHBI) ¥ OCKOJIKOB;
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apeiid obnaka TOILTMBHO-BO3AYILIHEIX cMeceii (nanee — TBC);

pacrpocTpaHeHHe TOKCHIECKOTo 00aka;

T107Kap-BCHBILUKE;

BCKHIIaHKE H BBIOpOC ropsimel :UIKOCTH U3 pe3epByapa IIpH Noxape;

HCTeYeHHe rasa npu QOHTAHUPOBAHHUHN CKBAXKUH;

cTpy#iHoe ropenue (Ghaken);

B3peiB obnaka TBC (nedbnarpamus Unu ACTOHALUMS) KaK B 3aMKHYTOM
MIOMEIEHUH, TAK ¥ Ha OTKPEITOM HJIM HYaCTHYHO 3aTPOMOXIEHHOM INPOCTPAHCTRE;

B3PBIB paclIMPAIOIIUXCS MapoB Bekunawmed xuakocTyd (BLEVE);

maddy3nonnoe ropenne obinaka TBC (ornenHbii map);

NoJap B IOMEIIeHHH (B TOM YHCIIe ¢ YIeTOM AeHCTBHH 110 TYIICHHMIO).

IlpuMepsl THIOBBIX ClLIEHapUeB pa3BUTHUS BO3MOXKHEIX aBapHi IIpHBeJIeHBI
B npunoxxenun Ne 1 k PyxoBoacTny.

19.  OueHka KOJ{4ecTBa OIACHBIX BELIECTB, YYAacTBYIOUIMX B aBapHu
W CO3[aHUM NOopa¥alomlux (aKTOpoOB, pacdeT 30H JAeHCTBHA ITOPAKarOIX
(haKTOPOB BHEITOMHAIOTCS JUIA KaXIOro CHEHAPHS Pa3sBUTHS BO3MO)KHBIX aBapHid.

20. Maccy amapuiiHoro BeIOpoca OTACHBIX BEUIECTB PEeKOMEHIyeTcs
OlpelielaTh KaK Maccy BellecTsa B anmnapare (TpyboIpoBojie) ¢ y4eToM IepeToKoB
OT COCEIHMX alnapatoB (y4acTKOB) B TeueHue Bpemenu obHapyxenus Beibpoca
¥ MEPEeKPLITHA 3allOpHOH apMarypHl (3aJBIKEK) C YIeTOM MAacChl CTOKA BEIecTRa
U3 oTcedyeHHoro 6noxa (TpybomnpoBona).

21.  [nsa ompereneHus KOJHYECTBa ONACHOTO BEHIECTBA, YJACTBYIOIIETO
B CO3JIaHMH MOpaXxaromux (paKkTOpOB aBapuii, peKOMEHIYETCH YIYHTHIBATE AeTICHHE
TEXHOJIOTHYECKOTO 000pyAOBaHUs U TpyOONpOBOIOB HA W30IHpPYEeMEIE 3ATIOPHOH
apMaTypol cexuu# (y9acTKd), HHTepBasl cpabaThIBaHMsA H NPOUZBOJUTENBHOCTD
CHCTEM aBapHiiHoro cOpoca ¥ OIOpPOXXHEHMsI, B TOM YHCHe Ha Qaxel, BIHSHUE
BOJHOBBIX TMIAPOAMHAMMYECKHX I[POLECCOB Ha pexHM HCTeYEHUS OIACHOTO
BEILECTBa 15 IIPOTSDKEHHBIX TPYOONPOBOAHEIX cHcTeM (IinHOH Gonee SO0 M).

22. PexoMeHAyeMBI MOpAIOK pacyera HCTEYEHHS OIACHBIX BELIECTB

13 TEeXHOJOIHYCCKHX TPYGOIIPOBOIIOB Ha IIOIIAZOYHBIX O00BeKTax IIpUBEIIECH



10

B npunoxxeHuH Ne 4 x Pykoeoncrsy mo 6ezonacHocti «MeTo#MKa OLIEHKH PHCKa
aBapHii Ha OIIaCHBIX IPOU3BOJCTBEHHBIX 00beKTax HedTerazonepepabaTrBaromie,
HedTe- M TrasOXMMUYECKOH MPOMBILUDICHHOCTI», YTBEPIKACHHOMY NPHKA30oM
Pocrexnansopa or 28 Hoadps 2022 r. Ne 414,

23. KonuuecTBo BelIECTB, YHacTBYIOUIMX B ABapHH Ha IPOMBICIOBRIX
tpybonposogax OIIO HI'JI, onpepensieTcss ¢ Y4YeTOM [aHHBIX, YKa3saHHBIX
B nipuinioxeHnH Ne 2 k PykoBoJCTBY.

24. Ilpn pacdere wucredeHus ra3za IpH (QOHTAHHPOBAHHH CKBaXKHH
PEKOMEHyeTCs. HCIONH30BATh 33BUCHMOCTH, YKa3aHHbBIE B TNpHIMKeHHH No 3
K PykogozctTBy.

25. JIma cueHapus B3pbiBa obiaka TBC xonmudecTBO OIacHOro BEUIECTBA
B oDJlake peKOMeHHyeTcs ONpeleNiaTh Kak CyMMy Macc rasoBbIX (paxuui
B amnmapare, oOpa3oBaBIIWXCS NpPH KUIEHHMH XHMIKOCTH 32 CYeT BHYTpeHHel
SHEPIMH, IOCTYNHBUIMX 3a CUET MEepeToKa M3 COCeNHMX allliapaToB C YYETOM
H3MEHEHHs B Hpolecce BeIGpoca coctasa obaaka TBC, TeMnepaTypsl M AaBlieHUs
COTrJIaCHO TEPMOIMHAMHUYECKHUM pacueTaM.

26. JInsa cueHapus B3phiBa o6iaka TBC KoJMMYECTBO ONMACHOIO BELISCTHA,
YYACTBYIOLIETO B CO3AaHHH Nopaxaromux (haxTopoB, peKOMEHIyeTcs OnpenelnsiTh
Ha OCHOBE KOJIMYECTBa NApoB YIJIEBOAOPOAOR, KOTOpoe npu apeiide obiaka TBC
Cr1ocoOHO K B3pHIBHOMY NIPEBPAIEHUIO.

27. Hna cuemapus o0Opa3oBaHHA (akelbHOro ILIAMEHH KOJHYECTBO
OIIaCHOI'C BEIECTBA PEKOMEHIYETCH ONpeAe/siTh C yY4eTOM HOTOKa (MaccoBOit
CKOpPOCTH HCTEYEHH U3 TEXHWIECKIX YCTPOMCTR) ra3a MK NapoXHAKOCTHOH (a3si
B BUJIE CTPYH.

28. Jlna creHapHeB ¢ I0XKapoM IpOJHBa (pa3NyBa) B ClIydae IpUMEpHO
paBHEIX IUIOllafeld mponmuBa (pa3nuBa) (OpMYy HNNaMeHd TP TOpeHHH
pPEKOMEHAYETCS allIPOKCUMHUPOBATh HAKJIOHHEIM LUIIMHADPOM C PAIKyCOM, PABHEIM
>¢dexTHBHOMY panrycy mpoanBa {pa3anBa). [t 3TOro WPUTHHIPA ONpPeLessioTcs
IapaMeTpel  TEIJIOBOIO  M3MydeHHS B  COOTBETCTBHM C  HOyHKTOM 23

NpRIOXeHHA Ne 3 MGTO,ZIKKG ONpENENEHUA PACYETHRIX BCJIHHYHH ITOXKapHOTO
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PUCKA Ha IPOM3BOACTBEHHBIX OOBEKTAX, YTBEPKEEHHOM BeIOMCTBEHHBIM
npukazomM MUYC Poccuu (nanee — MeTonuka orpeaeneHus PaCHeTHBIX BEIHUMH
IIOJKaPHOTO PHCKA Ha NPOM3BOACTBEHHEBIX 00BEKTax).

29. [Jna pacyera cueHapueB ¢ oOpa3oBaHHEM OFHEHHOTO Inapa
PEKOMEHAYETCH HCHONB30BaTh NYHKT 24 npunoxenus Ne 3 k Meronuke
OMpefeNeHMs] PacdeTHBIX BEIHYAH IOXKAPHOIO PHCKAa Ha NPOM3BOACTBEHHBIX
o0peKTax.

30. Jlng pacdera KOHUEHTPAIIHOHHBIX TIOJeH IIPH PACCEMBAHHH H Apeiite
obnaka peKOMeHIyeTcs HCHOMB30BaTh PYKoBoACTBO Mo GesonacHocTd «MeToauka
MOJIeIMPOBaHKs. PaclpOCTpaHeHUs aBapUHHEIX BHEIOPOCOB OIACHEIX BEIIECTBY,
YTBEpKIEHHOE npHKa3oM Poctexnanzopa ot 2 HoaOps 2022 r. Ne 385.

31. Jlma pacgera pasMepoB 30H TIOPaXKEHHsS IPH [OXKApPe-BCIBIIIKE
(cropanuu) apefidyromero o6naxa TBC pasmep 30HBI BO3MOKHOTO CMEPTENIBHOIO
NOpaXKeHHs JIOACH ONpeNeNseTcss pasMepaMH 30HBI JOCTHXKEHHA KOHIIEHTpAIlHH,
paBHOW TMOJIOBHHE HMKHETO KOHUEHTPALMOHHOTO IIpejieNia pachpoCTpaHeHUs
IIaMeHH.

32. Maccy BO B3PHIBOOIACHBIX Mpefenax, CIOCOOHYKH Y4YACTBOBATh
BO B3pBEIBE, DPEKOMEHAYETCS ONpENENATh COMNAacHO IpWiIokenmio Ne 3
K QefiepallbHEIM HOPMaM M NpaBuiaM B o6iacTd IpOMEILIEHHOH 6e30macHOCTH
«O0me npaBuna B3pbIBOGE30IIaCHOCTH 1St B3PEIBONOKAPOONACHEIX XHMHYECKHX,
HerexumMuIecknx M HedTenepepabaTHBAIOIIMX MPOM3BOACTEY, YTBEPKICHHBIM
nprikasoM Pocrexsamsopa or 15 nexabps 2020 r. Ne 533 (3apermcrpupoBaH
Muntoctom Poccun 25 pexabps 2020 r., perucTpatoHHEIE Ne 61808)
(nanee — hefepalbHBIe HOPMBI M IIPABUJIA B 0671aCTH IPOMBIIUIEHHOH 6€30acHOCTH
«O6ume npaBHiIa B3PEIBOOE30MACHOCTH Il B3PELIBONOKAPOONACHBIX XHMHYECKHX,
He(TeXMMHUYECKHX U HedTenepepabaTEBAIOMIKX IPOH3BOIICTEY ).

33. Ilpm oTcyTcTBHM cBeoeHMM O pachnpefeneHHH MCTOYHHKORB
BOCIIJIAMEHEHUS M BEPOSTHOCTH 3axcuranus obnaka TBC pacueT 30H nopaxeHus

npu B3pkise o6akos TBC pexoMeHIyeTCs BBINOIHATS H3 YCIOBHA BOCILIAMEHEHHS



12

4

obnaka TBC B MomMenT Bpemenwu, koraa obnako TBC mocruraer namGonsmeit
Maccel, crnocobHOH K BOCIUIAMEHEHMIO.

34. [Ina pacuera nmapaMeTpOR BOJIH AaBlieHus (gasnende P u ummyisc I),
obpasyromiMxcs Ipd cropaHud Wid B3pbiBe obmakoB TBC, ¥ 30H mopaxeHus
PEKOMEHIyeTCs HCII0NB30BaTh PykoBoacTBO 110 6e3onacHocTH «MeToauka OLIEHKH
TIOCTIE/ICTBMH aBapHIHEIX B3PLIBOB TOILIHBHO-BO3IYITHEIX CMeceil», YTBepKIeHHOe
npukasom Poctexnamsopa ot 28 nosbpst 2022 r. Ne 412.

35. TlocnencTBus clieHapus CO CTpYIHBIM FOpeHHEM M pacdera pa3sMepoB
30H IIOpaXCHHs TEPMHYECKHM H3IY4CHHEM pPEKOMEHAYETCS  OIpeneNsiTh
B COOTBETCTBHH ¢ MeToAuKoH onpelesieHys pacCUeTHRIX BEJIHYHH [I0KAPHOTO PHCKa
Ha IIPOU3BOJICTBEHHEIX 0OBEKTaX.

36. Jimst pacueTa pa3MepoB 30H IIOpaKeHHs yAapHEIMH BOJIHAMHE K pacueTa
BEPOATHOCTH rudenu moneit, HaxoAIKUXCA B 3JaHHIX, [IPH B3PhIBE PEKOMEHIYeTCH
HCIONB30BATh NPOOHT-QYHKUMIO B COOTBETCTBHH C HOAMyHKTamu 2.2 # 2.3
npunoxenuss Ne 3 Kk <¢emepaibHEIM HOpMaM H TipaBunaM B obiactH
npoMeinuieHHo#  GesomacHoctH  «O6wme npaBmiia  B3pHIBOGE30MACHOCTH
bi0)5:| B3pBIBONOXKAPOOIACHBIX XVMMHYECKUX, HedTeXxUMHYeCKuX
1 HedTenepepadaThIBAIOLIHX MTPOH3BOACTEY.

37. Jina ouenkn rubenu moxell npd noxapax B 3JaHHM C YYETOM
UX 3BaKyalHd pPEKOMEHIYEeTCS HCIONb30BaTh (OPMYABl B COOTBETCTBHM
¢ npunoxenueM Ne 4 x MeTtoauke onpeziesieHHs paCUeTHBIX BEHYMH MOXKAPHOr0
PHUCKa HA ITIPOM3BOACTBEHHBIX 00BEKTAX.

38. JInd pacuera BepOsSTHOCTH rubenu mojel OT NOpaXeHU! TOKCHUHBIMH
ONACHBIMM  BEIIECTBAMM DPEKOMEHAYETCHS IpPUMEHATE (GOpMyNsl  COIJIACHO
PykoBoncTBy no 6esomacHocTH «MeTonHKa MOJETHPOBAHHA PacHpOCTpaHEHHs
ABapHMHEIX  BRIOPOCOB OHACHBIX BEHIECTB», YTBEPXKACHHOMY TPHKa30M
Pocrexnanzopa ot 2 Hos6ps 2022 r. Ne 385.

39.  Ilnsa pacdeTa BepoSTHOCTH rMOeny moel oT MopayKeHHs: TOKCHYHBIME

IIPOAYKTAMH TOPEHHSl B IIOMEILEHHSIX PpeKOMEHIYeTCsS NPUMEHATE (OPMYIIbI
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cornacHo npuioxenuro Ne 4 x MeToguke onpeleseHusi PAcHeTHRIX BENHYMH
TIOJKApHOT'0 PHCKA Ha IPOH3BOJICTBEHHBIX 00BeKTax.

40. TIlpu ouenxe rubenu monel 0T NEPEOXNAKICHMS NpPH INpONUBax
(pa3nuBax) UCHAPAIONIMXCH COKMKEHHBIX YTTIEBOZOPOIHBIX ra3oB PEKOMEHIyeTcs
IIPYHEMATh, 9TO OTHOAIOT BCE NMIOMAHM, OKAa3aBUIMECS B 30He IIponyBa (pas3nusa).

41, Tlpu oneHke 30HBI pa3lieTa OCKOJIKOB 00OpYIOBaHHS [OJ HaBICHUEM
PeKOMeHIyeTcs pyKOBOJCTBOBATHCA ITOJIOXEHHAMH PyKkoBozacTBa o 6e3omnacHOCTH
«MeroMKka OlGHKH PHCKa aBapuil Ha ONAacHBIX IPOM3BOLCTBEHHEIX OOBEKTAX
MarucTpaibHOro TpyOOIPOBOAHOIO TPAHCIOPTA Ia3a», YTBEPKISHHOI0 IPHKA30oM
Poctexmamsopa ot 22 pexabps 2022 r. Ne 454 (manee — PyKOBOACTBO
no 6esonacHocTH «MeToAHKa OLIEeHKH pUCKa aBapHUi Ha OMAaCHKIX MPOM3BOJICTBEHHEBIX
0OBEKTAX MATHCTPANBHOTO TPYDOMPOBOHOIO TPAHCIIOPTA razay.

42. JlnAa TpoBefeHHsA OLEHKH BO3MOXHOIO UHCIa HOCTPaAaBIINX
1 MarepuaneHoro ymepba or ampapui ma OIIO HI'L mcrionw3yrorcs KpHTepHH
M 3aKOHBI [OpAKEHHS Jrofell W paspyineHHs (NoBpexaeHWs) obopynoBaHMS,
3[aHHHR U COOPYXEeHUH, IPUBEICHHEIE B rIpunioxeHnn Ne 3 K dbenepanbHbIM HOpMaM
M npaeunaM B obnactd IpoMbinuieHHOM OezomacHoctH «OOmue mnpasuia
B3pPBEIBOOE30MacCHOCTH s B3PEIBOIIOKAPOONACHBIX XHUMHUYECKHX,
HeQTeXUMHUYeCKHX K HedTenepepabaThIBalOIUX MPOM3BOACTEB», MNyHKTe 40
PyxosozctBa no 6esoracHocTH «MeToaiKa MOAETHPOBAHHUS pacHpOCTpaHEeHH
aBapUHHBIX  BRIOPOCOB  ONACHBIX  BEUIECTBY», YTBEPKIAEHHOIO IIPHKA30M
Pocrexnanzopa or 2 Hoabps 2022 r. Ne 385, B PykoBoacTee no 6e3onacHOCTH
«MeToanyeckue OCHOBEI aHaIW3a ONACHOCTEH 1 OLICHKH PHUCKA aBapyil Ha ONaCHBIX
IPOM3BOACTBEHHBIX 00BEKTax», YTBEPXKIEHHOM TnipukazoM PocrexHanzopa

oT 3 noabps 2022 r. Ne 387.

43. OrueHka BO3MOXHOrO 4yucia nocrpanasmmx ot aBapuit Ha OI1O HI'J]
HMPOBOIUTCA Ha OCHOBE:

HOMy4eHHEIX 30H JeHCTBUS Mopaxalomux haKTopos;

KPHTEPUEB M 3aKOHOB MOPaKEHUSA JIHOHEH Ha OTKPHITOM MECTHOCTH

H B 3JaHHAX;
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paclpellelleHHsl M BpPEMEHHM HaxOXIeHus JoJed B 30He [elcTBHA
HopaKaomuXx QakTopos.

OueHka BO3MOXXHOTO KONWYECTBa MOCTpajaBIlux oT agapuit Ha OITO HI'
npoussoaMTea Kak i pabotaukos O110 HI'M, tak u anst tpetsux sl [Ipu arom
KPHTEPHH JOMNYyCTHMOIO pucKa Anid pabOTHHKOB  CHENHalM3HpPOBAHHEIX
OpraHM3ali¥i, BBHIIONHAOMUX CTPOHTENLCTBO, O0YCTPOHCTBO M KamMUTaabHBIR
PEMOHT CKB&KMH, PEKOMEHIyeTcsl IpUHUMATh Kak aust nepconana OITO HI'JL.

44, Ouenxa MaTtepuansHoro ymepba or asapuii ma OIIO HI'J
IIPOM3BOJHTCS Ha OCHOBE pacyera Bpela (IKoHOMHYeckoro ymepba W Bpena
OKpYyXXalolllel cpelie) OT aBapHH, a TaKKe CIPABKH 0 pazMepe NPHYMHEHHOTO Bpea
M OLIEHKE 3KOHOMHMYECKOro yiuepba 1 Bpea OKpyKaioliel cpejie OT aBapHi.

45. JIna ompeneneHMs OCHOBHEIX IOKasartenelt pucka aBapuil Ha OIIO
HI'[l, mpuBeneHHeix B npunoxeHun Ne 4 x PykoBoActBy, peKoMeHIyeTcs
HCTIOJIL30BaTh COOTHOIIEHMSA, NpHBeAcHHBIe B PykoBoactBe no Ge30nacHOCTH
«MeTomuHeckne OCHORHI aHAIIH3a ONACHOCTElH M OLIEHKU PHCKA aBapyii HA OIIACHBIX
NpOU3BOJICTBEHHEIX 00BEKTax», YTBEPXKIEHHOM IpHKa3zoM PocrexHanzopa
ot 3 HosOps 2022 r. Ne 387.

46. KadecTBeHHas oueHKa pucka asapuit nHa OIIO HI'J] Bkmouaer
CIIEYIOIIHE IPOLIETYPHI:

OIEHKa  KayeCTBEHHBIX IPH3HAKOB  BO3MOJKHOCTH  BO3HHKHOBEHHS
HHIHAECHTOB H (MIN) aBapuif;

OLIEHKA KAa4YeCTBEHHBIX IIPM3HAKOB TSDKECTH BO3MOMXHBIX MOCHEACTRHI
aHaAIM3UPYEMBIX UHIUACHTOB U (WIH) aBapHii,

onpesie/ieHHe KaYeCTBEHHBIX XapaKTepHCTHK CTENEHH OMACHOCTH aBapHil
Ha OIIO HI'{ u (nu) cocrasusix snementax OITO HI',

B mnpoumenype xauecTBeHHOHM oLeHKH prcka asapuit ma OITO HIJ
HCIIONB3YIOTCA OKCIEpPTHRIE CIEeLHalbHbBle 3HAHHS B 00JacTH aBapHEHOCTH

1 TpaBMartu3ma ga OITO HI' /L.
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ITpunoxenue Ne 1

k PykoBoacTBy 1o Ge30mnacHOCTH
«MeToaKa aHaNM3a PHCKA aBapHil
HAa OIAaCHEIX JIPOM3BOJICTBEHHEIX 00BEKTaX
HedTerazof00s9H», YTBEPKACHHOMY
npuxazoM OenepanbHOH CiyKOBI
II0 KOJIOTrHYECKOMY, TEXHOIOTHIECKOMY
¥ aTOMHOMY HazA30py
OT «7/Z » g-«“’f(ﬁ% Ler 2003 M4

TunoBble CleHAPHH PA3BHTHSI BO3MOKHBIX aBapHii

Ilpumepsl «HepeBbeB coObITHiby Jng cueHapHeB Aj-Ajz, CBA3aHHBIX
¢ BeI6pocoM HehTH ¥ He(TENPOLYKTOB HA MIOIIANOYHEIX O0BEKTaX, NPUBENCHEI
Ha pucyHkax 1 — 12 npunoxxernus Ne 1 k PyxoBozncTBy.

Ha pucyske 1 npunoxenuss Ne 1 x PyKoBOICTBY IIPHHHMAIOT CIEIyrOlIHe
YCIIOBHEIE BEPOSTHOCTY COOBITHH:

pesepByap TepsieT LEMOCTHOCTh IIOCHEe IOsBNeHMs paspymenus (a) —
YCIOBHAA BEpPOATHOCTE ONpefensercs comiacHO JaHHeIM PykoBozacTsa 110
HesonacHocTH «MeToHYecKyde OCHOBBI aHANW3a ONAacHOCTEH H OLEHKHM DHCKa
aBapHi Ha ONACHBIX IIPON3BOJICTBEHHEIX 00BEKTaxX»;

paspyiieH’e CoCeqHMX (HAXOMALMXCA B OJHOM 00BaNOBaHNM) pE3epByapoB
U JOTONHKUTE b HE BEIOpoc HedTH, HeTenpomykTos (b):

ISt ANIUTeNnbHBIX Bhibpocos — 0;

LIS 3AJITIOBEIX BRIOPOCOB — ONpPENesisieTcsi Ha OCHOBE pacdeTa 30H AeHCTBHA
oracHbIX ¢aKTOpOB;

BO3MOXHOCTE IIPOJIMBA 3a Ilipelenbl 00BaloBaHHA OIpelensercs TIo
pe3yneTaTaM MOZEIHpPOBAHMS PaclpOCTPaHeHMs XHMIKOCTH IO [OBEPXHOCTH, H
YCIIOBHAS BEPOATHOCTE (C) €r0 COCTABRIAET:

TIPH IJITATETEHOM BEIOpoce — 1, ecnu ipunousitas crpys, 00pasyromasncs npH
HCTEYeHNH H3 pe3epByapa, BHINANAeT 3a npefensl 00BalOBaHUSA, B IPOTHBHOM
cioy4ae — 0;

IIPH 3aIII0BOM BEIGpoce — 0, ecniy KOHCTPYKUUs 00BaloBaHHS BMEINAET BCHO

BBIOpOIIEHHYI0 He(Th, HEPTENPOAYKTH, MCKIIOYaeT IepexjiecT He(TH,
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HedTenpoayKTa uyepes oOBalOBaHHWE M ero paspyileHHe/pasMbIB, B IMPOTHBHOM
ciyvae — 1;

MIHOBEHHOE BOCIUIAMEHEHHe H o0pa3oBaHue ropsammx nponusos (d) — 0,05
Ing HcTedeHus crabunbHOM skupxod ¢aser; 0,2 ans ucTeyeHHs HecTaOMIBHON
WUAKOH (aser

obpazoranue apeiidyrowero obnaka TBC (e) s B3pEIBOMOKAPOOMACHEIX
MHMIKOCTEH ¢ JaBneHNeM HaCHIIEHHEIX IAPOB B YCIOBUAX COASPKAHUSA B EMKOCTH
meHee 10 klla - 0, B ocranbHeIX Ciiyqasx — 1;

obpazoBaHue KanenpHOH B3BecH He()TH, HedTenpoaykra B atMochepe (f):
111 GeH3MHOB H KEpOCHHOB IPH BEICOTEe BhiGpoca Gonee 5 M — 1; B OCTANBHBIX
ciaydasx — 0;

oTcpodeHHoe BociuiameHenne (g) — 0,05 mis uctewenus crabunsHOM KEIK0H

¢azer; 0,2 mit uetedeHus HecTabUABHOMN XKUAKOH (askL.
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Hex i H !
T T + Teperu sa wanam cueoapne A,
Lk H : : £, poe. 33

b - E ; Hepeadny na gunasio clentapie A,
40M. Prie, EY € MEBOBEHEIY BOCILIAMEHCHEEN
{1.c. npH Fannacifin et i3 ERETREE JRa{H Bin

etisttapim A, do 13

[lomap 1a npCICESONIAT TEpPHTONHLX.
Fopeane o peepoyape. Hopenas u2 aarizo
CTEEUAEHA A (o phe. 1) ¢ toainas
PRIDYIRCHASA PEIRpPRyps H Al IHEI

Rty (T npay A i

BRI TS SPGB ENeHIpa A o T d 13

Tleskap s Upmscrinmite reppanming,

‘h
Ha
Her
e g..!..ﬁ... Toperua & posepiyape. Towans
Lh
Ha

wedin . pedrenr

Topenus n prsepayape, Hepexa m navum
eiehapag A, (om. pue. ) ¢ mosm
TEIPYIIRRIGN PEISPRYAp 1 HEBORTHER

(Fe. Rp ]
Ey JakmEE sapen Bo ceapiio Ay ol nd =~ 0

Her

l Ik Tupenne o pewepryipe. Thusoee v
IR LA, HRrTERPOAYRTIS CIRBIMIN Tenita}

Puc. 2. «JlepeBo coOBITH» IpU BRIXOZE ra3oBoi ()askl ¢ Ha3eMHOI'0 pesepByapa
(cuenapwuit Az)

Ha pucyrke 2 mpunoxeHus Ne | x PyxkoBOACTBY NMpHHATH! CIERYIOLHE
YCIIOBHBIE BEPOSTHOCTH COOBITHIA:

BOCTIIaMeHenue weida napos Hedty, HePTenpoayxra (a) — 0,2;

mpekpaiieHse ropeHus (b) IIpH HaJIMYWH Ha JbIXaTelNbHOH apmarype
HCIIPpaBHOIO OrHenperpazures — 1, Ha 3asope — 0,75, Ha moke — 0,2;

axuranve HedTH, HedTenpoaykra B pesepryape (c) — 0,2, B 3aBHCHMOCTH
OT HaJeXXHOCTH OTHeIIperpajuTenel i ¢ y4eToM cIocOOHOCTH NOTYIINTE TOXKap
Ha 3a3ope;

IIPH [EpEX0/ie TOPeHUs Ha pe3epByap B pe3epByape NpOUCXOAMT B3pHB (d) —
0,2 nns pesepByapoB CO CTAl[HOHAPHOH KPBIILEH, JJIs pe3epByapoB C IIaBaloIei
Kpeiiei — 0;

B3pbIB BBEI3BIBAET pa3pylleHHe pesepByapa (B TOM uucie oOpylieHye KphI
C IIEpeNMBOM Topsilero npoaykra) (e) — 0,5;

IIpd  IIPOBEJGHHH TIEHHOH aTaku INpou3oluen Tiepenus  HedTH,
Hedrenpoaykra — 0,2 (6e3 neHHOM aTaky He 3a70aeTCA);

BEIOpOC ropsuie# HedTH, HedTenpoIyKTa NP BCKHIAHUX BOJIBI B pe3epByape

(g) — B 3aBHCHMOCTH OT 00CTOSTENLCTE;
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NoTepst YCTOMYMBOCTH pe3epByapa npu noxape B HeM (h) — B 3aBucuMocTH
0T 06CTOATENBCTB.

Ha pucynke 3 npunoxenus Ne 1 x PykoBojcTBy NpHHATHEl cAeAyrOnIiMe
yCIIOBHEIE BEPOATHOCTH COOBITHE:

IIp¥ B3pbiBE BHYTPH pesepByapa 06pasylorcsi paslieTalollMecs 3TeMEHTHI
pesepByapa {a) —0,02;

yCIIOBHas BepOSITHOCTEL BbIXOZa HedTH W3 pesepByapa (b) ompenensercs
coriacHo HaHHeIM PykoBojctBa mo OeszomacHoctH «Metoguueckne OCHOBBI
aHanM3a ONACHOCTEH M ONEHKHM pHUCKAa aBapHi Ha OIIACHBIX IIPOH3BOJICTBEHHBIX
o0BEeKTax» M3 OTHOWIEHHS YacTOTHl IIOJHONO paspylleHds K 9acToTe
pasrepMeTH3aluu;

3ayKuraHue HediTH, HeTenpoIyKTa B pesepByape IpH OTCYTCTBMM Bhibpoca

U3 pezepsyapa (c) — 0,2.

{ocxe siputsa
MPOHCXONT BOSrOpaKHe Peaynvmupylomee cofmrie
nepTi, HeHenpoayKToR

Obpusosanne | Hedrrs, sedrrenposykr
OCRONIKOB OCTRIOTCH B Peicpeyape

TMopamerne CoKOIKEAMH 1 NDTORAMH T3
OT RHYTPEHHErO B3paiBa. [lepexon
H IR0 CHEHApAA A, (oM. puc. 1)

l i l‘Iopaxccmm OCKOAKAMH W BOTOKIMH 1313
Tl ; OT BHYTPCHHErD niprini. [epexon
Ha Ba BeTBE 0/ 1—ble/1~d cucnapns A,
| (cm. puc.2)
|
H
;

e Hopaskenne oCKoAKEMH 1 NOTOKIMH I3
= or aHyTpennero sipaisa.
Npexpamenne aBapun

V
!

:

¥

]

H

: Flopasesnye NOTORAMH Tasd

: OT BHYTpeHHero Bipana. Iepexon
'

;

'

:

'

'

!

!

HI HAYANO cuerapur A, (oM. puc. 1)

c TIOPAMCHHE NOTORAMK Fasa
I f OT BHYTPEHHETD mipuing, Tlepexos
Iia Hy Betek af [-bfc/ 1o cupnapint A,
) {em, pae.2)
;

TopasCHHE TIOTORUMH Ti3d

¢

L= o BHYTPCHHETO BIpLIBA.
[Ipexpattieane asupiy

Puec. 3. «/lepeBo cobprTrih» npH B3pEIBE BHYTPH HA3eMHOT0 pe3epByapa (cueHapHi As)
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MruoseHHOC Obpazosanne obnaxa Otcpotchroe
’ P
BOCHAGMCHOHHC TBC TpH HCRAPCHHHA BOCHJIOMCHCHHOC CS}’HLTIEP)HOII.ICC couTHe
: ]
|
 d | TMoxap B ofBanosanm
i :
‘ !
{ i
piti} : :
: L8 Tlowap-sensiika/sipsia obnaxn TBC,
: ‘ Ilekap B 0GBANOBANMHK
: Ha
Pe j
|
Her Her
Ha | I-g
Ipexpamierne apapuu
ld
£
[ TTookap s o6BanoBaHKH
Her
Ha
1--e& H
Her
Lle

IMpexpauicHEC aBaphH

Puc. 4. «JlepeBo coOriTHi» paspylieHHsA/TIepenyBa MOA3EMHOTO pe3epByapa
(cuenapuii Ay)

Ha pucysxe 4 npunoxenus Ne 1 k PyKOBOACTBY HpHHATHL Clexyrolue
YCIIOBHBIE BEPOATHOCTH COOBITHIA:

MTHOBEHHOE BOCIINIaMeHeHHe U oOpazoBaHue ropsamumx nponusos (d) — 0,05
ang ueredenus crabunbHOM skuaxol daser; 0,2 ans ucredeHus HecrabuiasHOH
WUIKOH a3z,

obpasoBaune apeldyromero obmaka TBC (e) ams B3pBIBOIOKAPOOIACHBIX
WKHAKOCTEH C naBneHﬁeM HACBILUEHHBIX APOB B YCIOBHAX COJAEPIKAHUS B eMKOCTH
menee 10 xIla - 0, B ocTanbHEBIX ciyyasx — 1;

oTcpoueHHoe BociameHedne (g) — 0,05 mia ucreueHus cTabunbHON WKUKo

¢a3sr; 0,2 qusa ucreueHus HecTaOHNBHOM XUIKOA (assl.
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H
< L ' lepexsut 39 e cncuapue A,
H (ear, pHE. 4) ¢ MIHOBSRREIN

BHCHIaMeHeitHeM

£ Hosap 1 FRISTEIHOEHY TEpPRIOpEI,
Topenne » poacpryape. {loaues

T BHTOpaKHE HEHTH, HePTENPOIYETAR
[ joo I

I~z Fopenine n peiepeyspe. lonime aeinjtanue
Hebin, BednenpaiyRTcy (AREmsT
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Puc. 5. «/lepeBo coOBITHII» IIPH BEIXOIE Ta30B0i (ia3sl U3 NOA3EMHOIO pe3epByapa
(tuna XXbBP) (cuienapuii As)

Ha pucynke 5 npunoxenus Ne 1 x PykoBoIcTBY NpHMHATHL cleayroliye
YCIIOBHEIE BEPOSTHOCTH COOBITHIA:

BocIutaMeHeHHe Iiefida napos Hedth, Hedrenpoaykra (a) — 0,2;

npekpauiesre roperus (b) —0,75;

3akuraHue HedTH, HedTenpoaykra B pesepByape (¢) — 0,2 wumum
B 3aBHCHMOCTH OT HaJe)KHOCTH OTHeNperpaauTenci;

Np¥ Nepexoie TropeHWs Ha pe3epByap B pe3epByape NPOHCXOIUT
B3peIB (d) — 0,2;

B3PBIB BEI3EIBAET paspylleHue pesepByapa (paspyluenue kpeiun) (e) — 0,5;

IpH TNpOBefeHWH IIeHHOH aTakd IpoM3olien IepenuB  HedTH,
HedTenpoaykra ~ 0,2 (B ciayvae OTCYTCTBHS JAaHHOTO BapHaHTa — NEHHOH aTtaku —
He 3a/1aeTc);

BEIOpoC ropsmed HedTH, He(TenpoxyKTa IPH BCKHIAHWH BOJHI

B pesepByape (g) — B 3aBHCUMOCTH OT O6CTOSTENLCTB.



Tocne 3priBa
IIPOHCXOINT 3aropanye
He)TH, He(TeNPOIYKTOB

QOOpasoranne
OCKOJIKOB

PesyasrHpyroniee coOsITne

TlopasceHue OCKONKAMY M IOTOKAMH 1233
OT BHYTpeHHero s3psiea. [epexon
Ha BeTBb «1—-d» cuesapus A (CM. puc.5)

Nopwxenne OCKONKAMH H IOTOKAME T34
oT BHYTpeHHero ripuisa. [Ipexpamenne
aBapHy

TTopaxenue NoTOKAMH rasa
OF BHyTpeHHero B3psisa. Tlepexon
HA BETBB «1—-d» cuenapun A, (cM. puc.5)

HopaxeBue NOTOKAMH Iaza
OT BHYTPeHHEro B3phiBa, Iperpamenne
asapuu

Puc. 6. «/lepeso coOmiThii» npd B3pbElBeé BHYTPH IIOJ3EMHOIC pe3epByapa

(tuna JKBP) (cuenapuit Ag)

Ha pucynke 6 npunoxenust Ne 1 x PykoBojicTBy 1o 6€301aCHOCTH IIPHHSTH

ClIeAyIOLHe YCIOBHEIE BEPOITHOCTH COOBITHIA:

IIpH B3PhIBE BHYTPH pe3epByapa 00pasyroTcs pa3leTalomfecss 3JIeMEHTBI

Kpbly pezepByapa (a) — 0,02;

3aXHraHue He(TH, HeTeNpOLYKTa B pe3epByape HpU OTCYTCTBHH BhiOpoca

13 pesepByapa (c) —0,2.
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Puc. 7. «epeBo coBbITHID MPH paspylleHHH eMKOCTH HOJ JaRIeHHeM (clieHapuii Ay)

Ha pucynxe 7 mpunoxesHus Ne 1 x PyxoBomcTBY HpHHSTEI CIIEIyIOHTHE

YCIIOBHBIE BEPOSTHOCTH COOBITHIA:
€MKOCTh COXpaHSeT LENOCTHOCTh INOociie IOSBIEeHHs paspylieHus (a)

YCIOBHAA  BEpPOATHOCTL  ONPEACNACTCA  COTNIAaCHO  JaHHBIM PYKOBO,IICTBE!
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no 6esonacHocTH «MeTonHuecKre OCHOBEI aHalli3a OMNACHOCTEN M OLEHKH pHCKa
aBapHil Ha ONMACHBIX NPOM3BOJICTBEHHEIX 06BEKTaxX»;

paspyleHne HHKe YPOBHS XUAKOCTH {b) — NPONOpHHOHATBHO OTHOLIEHHIO
cpelHeil BEICOTHI YPOBHS XXHAKOCTH (B3/1MBa) K BEICOTE EMKOCTH (€CIIH HeT JaHHBIX,
npyuHEMaroT 0,8);

MTHOBEHHOE BOCIUIaMeHeHMe W 00pa3zoBaHHe IOpALIMX IPOIHMBOR/(aKenos
(¢) — 0,05 gna uctedenws craOumneHOM xuako# ¢aszer; 0,2 AN HCTEHYEHMS
HecTaOunbHOH xuaKoH a3l WiIK razoBoil Gassl;

obpazoBanue apelidyromero obmaxa TBC (d) — a5 B3IpBIBONOKAPOOTIACHAIX
KHIKOCTEl C JaBlIeHHEeM HACHILIEHHEIX TIaPOB B YCIOBUAX COAEPKaHUSA B EMKOCTH
meHee 10 kila - 0, B ocTaneHbIX ciyyasx — 1;

oTcpoueHnoe Bocinamenenue (e) — 0,05 ans uctedeHus crabUnbHOM XXUIKOH
dazsr; 0,2 s creveHust HecTabUILHOM XUIKOH (a3sl WK ra3oBoii dassl.

obpasoBanue KamelbHOM B3BecH (mucneprupomaHHol crtpym) (h) — 0,7
(TONBKO B Coydae CBHILEH).

obpazopanne BLEVE/orHenHoro 1mapa (j) — YCHOBHas BEpOATHOCTE
OIIpeIeNseTCsi COrNIacHO AaHHBIM PykorozcTsa o 6e3onacHocT «MeTtoandeckue
OCHOBBl @HANM3a OMAacHOCTeH ¥ OLEHKM pHCKa aBapdil Ha ONACHBIX
MTPOU3BOACTBEHHEIX 00BEKTax» 110 ITONHOMY ¥ YaCTHYHOMY pa3pylIeHHIO eMKOCTH
¢ yueToM Bo3MoxHOCTH 0OpazoBanus BLEVE/oraesHoro mapa s KOHKPETHOIO
HMPOLYKTa B eMKOCTH.

Ha pucynke 8 rnpunoxenus Ne 1 Kk PykoBOACTBY NHpHUHATHE! CIEAYIOILIHE
YCIIOBHBIE BEPOSTHOCTH COOBITHH:

eMKOCTh COXpPAaHSeT UENOCTHOCTH TOCNE MNOogBIeHUs pa3pyilleHus (a) -
yCIIOBHasi BEpOATHOCTh OIpeJeNsieTcss COrfacHO JaHHERIM Pyxosoactsa 110
6esonacHocTH «MeToauyecKHe OCHOBBEI aHAJM3a OIMACHOCTEH M OLEHKH pHCKa
aBapHii Ha ONacHBIX HPOU3BOACTBEHHBIX 00BEKTAX);

paspynieHue HHXKe YPOBHA XKHAKOCTH (b) — IponopuHoHaEHO OTHOIIEHUIO

CpejiHeit BRICOTHI YPOBHS XKHAKOCTH (B3/IMBa) K BRICOTE EMKOCTH (€CJIH HeT HaHHBIX,

npuaAMaroT 0,8);
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MTHOBEHHOE BochiamMeHeBMe M oOpa3zoBaHue ropsiipx NpOIHBOB/(akeosn
(¢) — 0,05 mna mcreuenusa crabunbHO# xuakoH daszer; 0,2 mnsg wcTedeHHS
HecTaOMIIEHOH JKUAKOM a3kl MM ra3oBo# daskl;

obpazosanne Apelpyromero obnaka TBC (d) — ans B3pEIBONIOKAPOONACHBIX
XKHAKOCTEH C aBIEHHEM HACHIICHHBIX ITAPOB B YCIIOBUSX COHEPIKAHHS B eMKOCTH
mMeHee 10 kI]a - 0, B ocTanbHBIX ciiyuasx — 1;

OTCpOoYeHHOe BociuiameHeHue (e) — 0,05 mis ucreueHns cTabMITEHOMN KHUIKOR

dazser; 0,2 1y creuenst HectabubHOM KuaKoM dha3bl Wik ra3oBoit (assl.
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Her
L 1-e
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Pue. 8. «JlepeBo coOHTHID NpH paspyLIEeHHH TOA3EMHON eMKOCTH MO KaBlieHHEM
(cueHapwmit Ag)
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Puc. 9. «Jlepeso cobbITHil» MpH aBaphK B HACOCHEIX (ClieHapuii Ag)

Ha pucyske 9 mpunoxenus Ne 1 x PyKOBOJCTBY TIPHHATHI CIEAYIOLIHE

YCIJIOBHBEIE BEPOSTHOCTH COOBITHIA:

BO3MOXKHOCTE 00pa3zoBaHus KanejbHoi cmecH (a) ~ 0,7;

MTHOBEHHOE BOCILIAMEHEHHE %4 obpazoBanue FOPSIIIIX
nponuBos/tdakenos (b) — 0,05 nus ucreuenus craGuineHOM xuakor thassr; 0,2 1ns
HCTEYeHHUs HecTabunpHON )UKol dassr;

obpasoBanue apeldyiomero obnaxa TBC (c) Ans B3PHIBONOKAPOOIACHEIX
XKHAKOCTEH C JaBlIE€HHEM HACHIIEHHEIX IIaPOB B YCIOBHAX COJEPKAHMSA B €MKOCTH
mernee 10 xlla (nacocel Ha oTkpbITol TMOmIanke) wau MeHee 3 kila (Hacocs! B
romernenud) — 0, B OCTaNsHBIX Caydasx — 1;

oTcpoyeHHoe BocitameHernue (d) — 0,05 nis vcteyenns ctabuIsHOM XKUAKOH

daser; 0,2 s HeTeueHU HecTabUIBHOM KUAKOM (aski.
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Tpucytcrayer
HCTOTHHE
BOCTIIAMEHCHHA

HOIIHOB QurraHpporaHse
Humpmpylomee || (sacTiyH0e) ) thp“ "
cobuITHE paspyIense T Ao
YCTREBOM ApMATYpRE

OGpasorayne
tponTannoro
TOPEHNA ¥ NOKapa
PABTHTHA

Otpanoranmne
H 83pLIs ofinaxa
TBC

OTcyIeTRYET
HETOMHHE
BocIRMeHe s

IRonorageckos
JarpAHerHe,

TOKCHYIECKOS
IOPRKCHHE

Pue. 10. «/lepero cobpiTHi» TIpH pa3pylleHHM YCTHEBOH apMaTyphl He(TSHBIX
(GOHTAaHUPYIOMMX CKBAXHH {CLeHapHii A o)

TpucyrcrByer
HCTOMHHAK
BOCILIRMENE TS

Hunmuupylomee
coberrue

Tlennoe
(4acTHYHOE)

paspyiense
YCTheBOH apMaTyphl

- I"aaonsiii suGpoc

I'opetine haresa

Obpasonanse
¥ BIpRIB obnaka
TRC

Oreyternyer
HETOUHHK
BOCHAMEHE AN

Ixohorateckoe
IIPAIHCHIE,

TORCHUECKOS
nopakense

Puc. 11. «/lepeBo coOprTuii» mpH paspylleHHH YCTHEBOH apMaTyphl He(TSHBIX
(hOHTaHHUDPYIOIIUX CKBaXHUH (CHeHapuit A )

Pazpyenne cren

Y

.| HercnpasHocTh

"| ropesxu neyu

A 4

TBC

# BIpeis obnaxa

eyn
Hacmiunas Burrerasue Tasonas (hasa
Humaupyiontee (nomiasn) | ik smbpoc
cobrrrae pasrepMeTHIaIHA | Texnonorusecknit -
TpyDht cpenn 13 Tpybu HAKaA (asa
O6pazosanue

Bapris obiaxa
TBC

{‘openlte dakesn

Toxap npomna

Obpazopanme
H 83phIB obnakn
T8BC

Puc. 12. «Jlepero cobrrruih» npu aBapusax ¢ obopynopaHueM neyei (cueHapuit Az)
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Tabmuna Ne 1

BepoaTHOCTHL BO3HHKHOBEHHS HCTOYHHKA BOCIIAMEHEHMS AJi ClieHAPHEB
Ha pucynkax 10, 11, 12 npnaoxenns Ne 1 k PykoBoacrBy

BepoaTHOCTh BOSHUKHOBEHHUSA

Hctounuxk
HCTOYHKKA BOCINIAMEHEHHUS
HWunyctpuanbaas 30Ha 0,9
Ot11ensHO CTOSAIIHE TEXHOIOTHYECKHE 0.5
00BeKTEI ’
Hopora < 50 exuHUL TPaHCIIOPTA B Yac 0,5
Hopora > 50 exMHUIL, TPAaHCTIOPTA B Yac 1

Tabmuma Ne 2

BeposiTHOoCTH BocnjlaMeHeHUS ONIACHOr0 BelECTBA OT NOABHBILNErocs
IHEPreTHYECKOro (TENJOBOr0) HCTOMHUKA (Pa3IHYHbIE THIIE! OHACHOI0
BEIIeCTBa) 1JI8 clleHapHeB HA pucynkax 10, 11, 12
npunoxeHHa Ne 1 k PykoBoacry

BeposTHOCTE BOCILIaMEHEHHA
OnacHxoe BerecTso
MrHoBeHHOE OrnoxeHHoe
JlerkoBociaMeHAIOIHECH XUIKOCTH 0,065 0,065
I'oproune xuakocTH 0,01 -
BocnnaMensonyecs rassl 0,5 0,1
Tabnuna Ne 3

BeposThocts 3¢gpexta BLEVE u orsenHoro miapa oJisi clieHapHeB Ha
pucynkax 10, 11, 12 npuioxenus Ne 1 k PykoBoacTay

Tun obopyaoBanus Beposrnocrs obpazosanus
CramuoHnapHas yCTaHOBKa 0,7

Tparcnopr 1
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ITpunoxenne Ne 2

K PyKOBOJICTBY 1o 6€3011aCHOCTH
«MeTo1Ka aHaIH3a PHCKa aBapHil
Ha OIACHEBIX MPOU3BOACTBEHHBIX 00BEKTAX
He()Terasoio0bam», YTBEPKICHHOMY
npukazoM DenepanbHol cyxOEl
110 SKOTIOTHYECKOMY, TeXHOIOIHIECKOMY
¥ aTOMHOMY Haf30py

OT « /0 » é,f,gj%@ 2023 1. N &

Pacyer KOJHYecTBa BEIECTR, YYACTBYIOLIMX B AaBAPHH HA JIHHEHHOH YacTH
NPOMBICJI0BBLIX TPYGOonpoBOAOB

Pacuer o6beMa (Macchl) paznusuieiicss HepTH (11aCTOBOH KHAKOCTH,
HedTenpoaAyKTa)

PaccMOTpMM y4acTOK JIHHEHHOM dacTH TPOMBICIOBOTO TpybompoBoza
(JIY IIT) nporsueHHOCTHIO Ly M@Ky HaCOCHBIMH CTAHIMAMH (nanee — HC,, HC,),
Ha KOTODOM Ha PacCTOSHHM X OT CTAHIMH IPOM3ONIIA aBaphifHas yTedKa 4depes
3¢ ¢EeKTUBHYIO [LIOIIAE ABAPHHHOTO OTBEPCTHS Sopyp-

OTMeTHM, 4TO KaK Ha ydactke L,, Tak ¥ 3a ero npeienamu (mo HC, u nocite
HC;) y4acToK MOKET | He TpelCTaBlATh COG0H M30JIUPOBAHHYIO CHCTEMY, TO €CTh
B oTAeabpHEX Toukax JIU I1T Kk HeMy MOTYT HOIXOAHNTE/OTXOJUTE APYTHE IMHEHHbIE
YH4aCTKH. OTH HOOXOIANINE/OTXOMIIHE YYacTKH MOTyT Ju0O0 3aMBIKaThECH
Ha paccMaTpuBaEMBbli Y4acTOK (mymvHTH), 1160 OCYILECTBIIATH
TPaHCTIOPTHPOBAHKE JKUIKOCTH B HE CBS3aHHBIE C JAHHBEIM JIHHEHHBIM YYaCTKOM
MecTa (Yepes OTBO/IBI, OTBETBICHU).

JIis LITATHOTO pekuma QYHKIMOHHPOBAaHHA DPAacCMATpPHBAEMOro y4acTKa
PAcXo XKHIKOCTH cocTaBisieT Qp. Takke M3BECTHEI JABNCHNUS Ha BXOJE H BRIXOIE
OTHENIbHEIX THHEHHEIX YUACTKOB.

O6muit 06beM BeITeKIIel XHOKOCTH OnpejeliseTcs MpolieccaMM BO BeeH
passeTBIeHHON TpyGomposonHo# cucreme. OOwmuii obbem V  onpenensor
1o popmyie:

V:V1+V2+V3, (2“1)
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roe: Vi, — obbeM JKHAKOCTH, BHITEKIIeH B HANOPHOM peEXHME, C MOMEHTA
TIOBPEXKAEHUS 10 OCTAHOBKH MEpEeKauku, M>; Vi — 06BeM XHMAKOCTH, BRITEKIICH
B Oe3HamOpPHOM peXHMe, ¢ MOMEHTAa OCTAHOBKH TIEPEKaYKH [0 3aKPhITHS
TPyOONIPOBOAHOM apMaTypsl, M3; V3 — 06beM JKHAKOCTH, BEITEKIIEH ¢ MOMEHTA
3aKPBITHA TPYOOTIPOBOAHONM apMaTypsl HO IIpeKpallleHHs yTedk (10 MOMEeHTa
NpHOBITHS aBapHHHO-BOCCTAHOBUTENBHOM OpUranbl M JMKBHAALUH YTEUKM WIH
J0 MOJIHOTO ONOPOXKHEHUsE OTCEYEeHHOM YacTi TpyOonposoa), M°.

O6sem V), BerTexkmmii u3 yaactka JTU I1T 3a uHTEpBaT BpEMEHH T) ¢ MOMEHTA
BO3HHKHOBEHHS aBapHM J0 OCTAHOBKHM IE€PEKaYyKH, OIPEeAeIIIIOT YHCIEHHBIM
pelieHHeM CHCTEME A GepeHIIHaBHbIX YPaBHEHUH B YACTHRIX IPOM3BOIHBIX,
BKJIIOYAIOMIEH 3aKOHBI COXPAHEHMS MacChl, HMIIyNbCA KM SHEPTHH IIOTOKa

HBIOTOHOBCKOH XHJIKOCTH:

YpaBHEHHE HEPA3PLIBHOCTH (YpaBHEHUE COXPaHEeHHs MaCcChl )

0 3paw) ]
Arget = = My (2-2)

YpaBHEHHE COXpaHeHHA UMITYJIbCa:

8(p-u) a(A-p-u?) apP, Arp(Re)
R R S IR LS

YPaBHEHHe COXpaHeHUst 3JHEPTHH:

d d
A'“(P'S)z“a(P'A‘u'ﬁ)“Eo— A’rp(Re)'p'ua'{'

aT 2 * D - (2"4)
+Q+4-0(T, Typ);
CBA3b JaBJIEHHUs, INIOTHOCTH U TEMIEpaTypH! (YpaBHEHHE COCTOSHUN ):
P, — Py = ¢*(p — po) — c*¢(Ty ~ T), (2-5)

rue: X — paccrosaue ot Hagana IIT, m; P. — ocpeaHeHHOe 110 Ce4eHHIO HaBIEHHE
xuakocty, Ila; Py — naBneHue npu HOpManbHBIX yclnoBHSX, Ila (101325 Ila);
To — Temmnepatypa npu HopMmambHEIX ycnosusx, K (293,15 K); p — ocpenHeHHas
MO CEYEHMIO INIOTHOCTh, KI/M’; Py — IUIOTHOCTh SKHJKOCTH NIPH HOPMAIBHBIX
YCHOBMAX, KI/M’; U — OCpeIHEHHas N[O CEeYeHHIO CKOPOCTh JKHIKOCTH, M/C;

Ap(Re) — xoahuumeHT TpeHus, 3aBUCSIIMIA OT peXuMa TeueHns B Tpy6e (0T 4ncna
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Pefinonpaca Re = u'D/v), npu HeoOXOAMMOCTH B 5Ty BEJIMYHHY BKIOYAIOTCH
W MECTHBIE CONPOTHBIEHHMS HA PasNMYHBIX 3JeMeHTax (3aJBHIKKaX, KiamaHax
¥ T.1.); A(X) — mIomaas nonepedHoro cedenus Tpybonposoaa, B obiieM ciryyae
nepeMeHHas 1o Tpacce, M%; D(x) — HomuHaneHeil auamerp 11T, B obmeM ciayqae
nepeMeHHsIH 1o Tpacce; My(X) — ymenbHas (Ha eAHHHIY JMJIMHEL TPyORI)
MHTEHCHBHOCTh BBIGpOCA KUAKOCTH M3 TpyObl Ha MecTe paspyIIeHHs, KI/c/M;
Io(x) — ynenpHas (Ha egUHUILY UIHHB! TPyOBl) HHTEHCHBHOCTE IIOTEPH MMITyJIbCa
npu BHIGpOCE KMAKOCTH ¥3 TpyOBl Ha MecTe paspylueHus, Kr/c?/M?
Eo(x) — yaensHas (Ha eIMHMLLY AIHHBI TpYObl) HHTEHCHBHOCTE HIOTEPH BHYTPEHHEH
SHEPrHH NpH BHIOpOCE XMAKOCTH U3 TpyOH Ha MecTe paspymienus, [/c/m;
g — ycKopeHHe ¢Bo6OHOro Nafienus, M/c%; B — TOKaIBHbIR YrioBol koaduiuent
tpaccer IIT (B = dz/dx); & — ynmembHas BHyTpeHHAs »dHeprus, JDK/KT;
¢ — xoadduimenT Temwiosoro obbemMuoro pacnmpenus, 1/K; Q(x) — yzenbHas
(Wa egWHHIY AOWHBL TPYOBI) MHTEHCHBHOCTE 3HEPTHH, MNOCTyHarouieh
K TPaHCIOPTUPYEMOMY TIIpOAYKTY IIpH €ro HarpeBaHHM B HarpeBaressix;
O(T, Tp) — ynenbHas (Ha eAMHHLY IUIHHEI TPYOB!) HHTEHCHBHOCTE TermoobMena
C OKpyXxaloue# cpemod; € — CKOpOCTh  pacHpOCTpaHEHHS  3ByKa
B TPaHCIIOPTHpYeMOi NPOAYKLHHU, M/C; Z — HUBENHpPHAsd OTMETKa TPacChl, M;
V — KMHeMaTHIeckuit koahdunuenT BaskocTH (v = Wp), MY/c; g — AMHaMUYECKHi
K03 PULIHEHT BAZKOCTH XKHUAKOCTH (B 00ImeM ciiydae 3aBHCALINN OT TEMIIEPATYpHI
TpaHCTIOpTHpYeMOit cpeainl), H-c/m.

B ciyuae ecnu Temneparypa B Tpybe ocTaeTcs MOCTOSHHOM (MM MEHsETCH
He3HauuTensHO) Ha Bcem mnporsokenun IIT (T(x) = const, HM30TepMHYecKoe
TeueHHe), NOMYCKAeTcs pellleHHe TONBKO CHCTeMEI ypaBHeHui (2-2), (2-3) Oes
ypasHeHuA (2-4).

Vpasren#e coctosiuud (2-5) HCHONB3YIOT AN cxarol cpenst (ipu P. > Py),
IPH MHBIX YCHOBHAX (IPH pacTsKeHWH) NIOTHOCTH NONaraioT paBHOH HavyaabHOH
TIIOTHOCTH.

B ciyuae oTcyrcTBHs BETBIEHMH ydacTKa cHCTeMy ypaBHeHuH (2-2) — (2-5)

3anuCBIBAIOT TONBKO [OJId OAHOIO Yy4YactKa, B CJIyyae HallH4yHMd HECKOIBKHX
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NMHHEHHBIX YYacTKOB, COEJIHHEHHBIX B €AUHYH CHCTEMY (OTBETBIICHHMS, JYNHHIH
H T.J.), cucremy ypapHenud (2-2) — (2-5) szanucheIBarOT A BCEX JHHEHHBIX
YYaCTKOB, COCTABISIOIIMX  pa3BeTBIEHHYI0  TPyOONpOBOIHYID  CHCTEMY
M BIOMAOIIMX Ha wMaccy BeIOpoca Ha Mecre aBapud. llpu  sToM
B ypaBHeHus (2-2) — (2-4) B mpaBylo 4wacte J[00aBiAIOTCA cllaraeMele,
ONMCHIBAIOIIME AONOJHUTENBHOE MOCTYyIUIeHHe MWIH 3abop Macchl, HMITYNhca
M DHEPrHd M3 OTHENBHO B3STOrO JIMHEHHOTrO yd4acTKa B CMEXHBIE YyYacTKH; 3TH
cliaraeMele aHATOTHYHEI BenwuuHaM My(x), lo(x), Eo(x).

Cucremy ypasrenui (2-2) — (2-5) JONONHAIOT HAYAJIBHEIMH M IDaHMYHBIMH
YCJIOBHSIMH.

B kawecrse Ha4abHBIX YCIOBHH BRIOMpaloT nu00 pexuM CTalHOHApHOro
TeueHus (eClI OH M3BECTEH), THO0 COCTOSHHUE [TOKOS (€CIM PEKUM CTALMOHAPHOIO
TEYEHUS 3apaHee HEeU3BECTeH). B IociefHeM cllydae DEeXHM CTallMOHAPHOIrO
Te4YeHHS NOJIYYalOT IIyTeM pelleHHs HecTAI[MOHAPHOH 3aJa4yy O 3allyCKe Hacoca
(nacocos) Ha Bxone (Bxonax) TpybonporoxHo# cucteMbl. OGBMHO /1A NOMTYYEHHs
CTAIMOHAPHOIO peXHuMa TedyeHHs B TpyOONpoBOAHOH CHUCTeMe JOCTaTOYHO
or 5 1o 10 BpeMeHHBIX HHTEPBAJIOB, 32 KOTOpHIE BO3MYIeHHEe ITpoberaer 1o Bcei
TpyGONpOBOAHOM CHCTEMe OT Havaa A0 KOHIIA.

I'paHMYHEIE YCIOBHA BEIOHPAIOT CIEAYIOWUM 06pasoM:

Ha Bxozxe 1T nponsBoaHas JaBINeHUs TI0JIaraeTCs PaBHOM HYMIO, a CKOPOCTh
IIOTOKA OIpeJiersieTcs ¢ y9eTOM 3TOTO HaBleHHs Mo XapakTepucTake Hacoca H-Qy
«HANop—pacxof», TakxKe 3aJaeTcCi TeMIepaTypa KUAKOCTH Ha BXOJe;

Ha Beixoze I1T cymectryroT nBa criocoda 3aaHKs FpaHUYIHEIX yelaoBHH. Ecin
Ha BBIXOJE CTOWT HAacoc, OCYIIECTBIISIOIMI HArHETaHKHE HHAKOCTH B CIEAYIOIKK
yuacrox IIT, To cnemyer, ronarass paBHOH HymIO NPOU3BOLHYIO JaBJIECHHS,
OIIpEeIe]IUTh CKOPOCTh IIOTOKA C YYETOM STOro IaBlieHHs M JaBleHHE B Hayaie
CIIEIYIOLIEro y4acTKa IO XapaKTepUCTHKe HAcoca «Hanop—pacxoi» (3TOT MOAX0Z
aHAJIOrM4eH 3a/aHuI0 BXOAHEIX yciosuit). Ecnyu Ha Brixoze I1T mpoussonsdt cnus
KHUIKOCTH B KaKylO-THOO €MKOCTh, YTO ODBIMHO MMEeT MEeCTO Ha IOCIeHHEM

y4aCTKe, TO 3a4ai0T HaBlieHue B 9TOM  eMKOCTH (Kal( IpaByuji0, paBHOE
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aTMochepHOMY), & TaKKe PaBeHCTBO HYJIO MNEpBBIX IIPOM3BOJIHEIX CKOPOCTH
H TEMIEePaTyPEi.

ITocne cpabGarpiBaHWS  3allOPHOI  apMartyphl TIpaHHYHBIE  YCIOBHA
Ha Bxoje/Beixoje ITT usmernsnores. I'paHHYHEIE YCIOBUA COOTBETCTBYIOT YCIOBHIO
(OKEeCTKOU CTEHKH»: PaBEHCTBO HYMIO CKOPOCTH Ha IPAaHMIEAX H PaBeHCTBO HYIIO
NEPBBIX NMPOW3BOAHAIX [0 IABICHHIO U TEMIIEparype.

B mecrax BerBieHHs TpyGONPOBOMHOH CHCTEMEBI (BXOJ HITH BBIXOZ TpYOBI
13 TMHEHHOr0 Y4acTKa) JOJDKHB! COXPaHATHECSA TOTOKM MacChl, UMITYNIbCa H SJHEPTHH.

st onpe nenenus BeJIMUNHE HCIONB3yeTes 3aBucuMocTh Koyabpyka-Yaiira,

cBA3bIBaroIas KoahUIHEeHT TpeHus ¢ uuciioM PeliHOnBICca B XapaKTepHCTHKaMH
IIT:

1

Ny

- 2,51 Zyep . _
=—2lg [Reﬂ; + 3.710]’ (2-6)

I'’IIE Zyep — IIEPOXOBATOCTE BHyTpeHHeH nmosepxHocTH [1T.

CootHomenne (2-6) npencrasisier coboll TpaHCLEHIEHTHOE YpaBHEHHE,
pelnas KOTOpoe MOXHO ONpelenuTh Apy(Re).

IloMuMo cootHomeHus (2-6) 1yg  ompeaeseHWs BENWYMHBEI MOTYT

HCTIONB30BaThCH MHEIE 060CHOBaHHBIE COOTHOIIEHHS:

Ay = == mipu Re < 2000; 2-7)

A = (0,16 - Re — 13) - 10~* pu 2000 < Re < 2800; (2-8)
0,3164

™ = Reoos NPH 2800 < Re < Rey; (2-9)

Ap =B +—"— npuRe; < Re < Re,. (2-10)

ITpenensurie 3nadeHus Re;, Re, u 3navenus B mpusenens! B Tabnuue Ne |
npunoxeaus Ne 2 k PykoBozcray.

Tabmuna Ne |

HpeneasHbie 3Hadenns Rei, Re: u 3nayenns B

HapyxHBIi nuametp TpyGonposona, M | Re; 107 Rey 107 B-10*
219 13 1000 0,0157
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HapysxHbill nuamerp TpyGonposoaa, MM | Rey- 107 Re; 107 B-10*
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

IMpu umcnax Pelnonbpca, OoNbIMX, 4YeM YyKazaHHble B Tabmume No |
npunokenuss Ne 2 k PyxkoBoacTtBy 3Hauenuii Re» (B KBaapaTHUHOH 30HE),
KO3(QQUIHEHT TI'MIPABIMYECKOr0  CONPOTHBIEHHS  OCTAETCH  IIOCTOSHHBIM
¥ PaBHEIM 3HA4YEHHIO Ay, PACCUHTAHHOMY 110 (opmyite (2-10) npu Re = Res.

s onpenenenus BenUUMHLB () HCMONB3YIOT 3aBUCHMOCTD!

(T, Ty) = =L (T = T), (2-11)

roe: T — remmeparypa HedtH (Hedrtenpomykra), °C; T, — Temmeparypa
okpyxawomeii cpensl, °C; o — xo3dduumenT Temonepenayd HedTH

(nedTenponykTa) c OKpyxKalolleH cpeaoH, onpefenseMelil o hopMyne:

r 22
5 , BCJIH —D—>3;
on(5 (7))
ar =4 (2-12)
220y H_
o (Zan+ 1 )‘eC”"B> '
. D TNu,

rae: Hyp, — npusenennas Tonmuna, MM; Hy, = H + Hy; H, — sbdextuBnas Tonmuna,
MM; Hy; = Hew An/Aca; Hew — Tonmmua crenxu, mm; Nug — umcio Hyccenbra

(Nurp = O03aDN/Arp); Acp, Acy — KO3 DHIMEHTE! TENNONIPOBOAHOCTH; Ay =1,4 BT K/M;
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hew = 0,465 BrT'K/M; gy — KkodbduIMEeHT Terionepenadd BO3AyXa
(Otsoay = 11,6 BT K/M?).

OnucanHas BeIllE NPOLEOYpa OTHOCHTCA K YYacTKaM, Ha KOTOPBIX
IIPOUCXOUT TeueHHe Ha INonHoe cedenue. Ecnu B [1T cymecTByeT yuacTtok, rie
UMEET MECTO TeueHHe Ha HeIoJIHOe cedeHHe TpyOompoBoja, TO AaBIEHHE B 3TOM
yYacTKe IIPHHHMAIOT PaBHEIM JABIEHHIO HACHIIIEHHBIX MApPOB IE€peKayrBaeMoi
KHAKOCTH, & pacxon ee B [1T npHHAMAIOT paBHBEIM pacxolny B TIOCHCIHEM CEUEHHH
I1T, roe ceyenue OBLIO MOMHOCTHIO HEPEKPHITO XKHUIKOCTEIO.

Cxopocts ucreueHus xuakoctd w3 IIT Ha ywacTkax, rae CylecTBYeT

W36LITOYHOE NaBNeHue, ONpeleNsaioT 1o GopMyne:

U - ZP"P;mp (2'13)
0 ’ p 3

rie Pusp — nasnenne caapyxu I1T, Ta.

Jis cyXonmyTHBIX y3acTKOB Pyap = 101325 Ila, ans noxsoaaeix 11T Bennunny
Pugp ONpenensioT Kak cyMmy armocepHoOro HaBleHWsi M JaBleHHs cronba
AHUAKOCTH HaJ OTBEPCTHEM pasrepMeTH3allUH.

CooTBeTCTBEHHO, NOTOK MACChl Yepe3 OTBEPCTUE 3aJal0T BEIPAKEHUEM:

MQ ==£Z'Sj'U0'p, (2"‘14)

rze: o — K03 QULMEHT, KOTOPLIH IpUHHMAeT MakCHMAallbHO BO3SMOXKHOE 3HaYeHUE,
pasroe 0,6; S; — IUIOMA/b OTBEPCTHS Pa3TePMETH3ALNH, M-,

@opmynel (2-13), (2-14) wncrone3yioT, Korja Ha MecTe paspylueHus
cylecTByeT u30nITouHOe AaBneHue. [Ipy KpyIHBIX paspylieHUIx, KOra JaBleHue
nazaer A0 arMocthepHoro, IOTOK KHAKOCTH B OKPYKAIOMIYIO CpPeLy PaBeH CyMMe
IIOTOKOB Kaxzioro u3 konuos I1T.

Ha yuactkax, rae cyliecTBYeT CaMOTEUHEBIH ITOTOK HAa HEMOJHOE CeueHHe,
Pacxol paBeH HYJIO, eCIH OTBEPCTHE PACHONIONEHO BBILIE YPOBHSA KHUAKOCTH. Eciu
OTBEPCTHE PAaClOJIOKEHO HIDKE YPOBHSA JKMIKOCTH, TO IIOTOK Macchl Hepes
OTBEpCTHE OIIEHHBAIOT Ha YPOBHE NONM o0lero ee pacxojia, IpONOPHHOHAIBHOH

JOJIH OTBEPCTHA OTHOCHTEJIBHO TLIOLIANH CCUYCHHAA, 3aHATON KHUIKOCTBIO B I1T.
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Jns BRIBOAZ MHTErpalbHBIX HalOpHO-PacxoiHeIX Xxapaxkrepuctuk HC
HCTIONB3YIOT opMyIy:

H=a-b-Q} (2-15)

rIe a, b — sKcIepuMeHTaNnBbHO onpeneneHdple Koo hUIMeHTh TaTHOTO pexiuMa
paboTEl HACOCOB.

ObsveM xuakocTH Vi, BEITeKIeH B 0e3HallOpHOM peXuMe C MOMEHTa
OCTaHOBKH [IEPEKAYKH A0 3aKPHITHS TPYOOTIPOBOHONH apMaTyphl, ONPEAEIAIOT:

IO crnaja JaBieHHs B TpyOompoBoze (B HacTHOCTH, IO YCTAaHOBIIEHUA
BaKyyMMETPHYECKHUX JaBICHMHA B caMBIX BRICOKMX TOYKaX TpacChl B KaXAOM
W3 NpUIEralolMX K MECTy aBapHH y4acTKOB TPyOOIPOBO/a) PEeLIEHHUEM CHCTEMBI
ypaBHeHu# (2-2) — (2-14). B atoM ciyuae pacietr 06beMOB BRITEKIIEH KHIKOCTH V2
ABJISIETCS NPOJOJDKEHHEM pacyeTa 00BeMOB BRITEKINEH XKUIKOCTH V| C H3MEHeHUEM
TpaHHYHEIX YCIOBHH (OCTAHOBKOH HACOCOB HA BXOZE TPYOONPOBOAHOH CHCTEMEL);

Irociie ciajia JaBileHHs B TpyOoIpoBoze (B 4aCTHOCTH, IIOCHE YCTAHOBIEHUS
BaKyyMMETPHYECKHX [aBleHHH B CaMbIX BBICOKHX TOYKAaX TPAacChl B KaKIOM
K3 TpUiIeraioieM K MecTy aBapHHM y4YacTKOB TpyOONpoBOJAd) OMOPOXNKHEHMEM
PacronokeHHBIX MeXKIy HByms OnmxaitimiMy HC BO3BRIINIEHHBIX U TPHIIETAIOIIHAX
K MECTY IOBPEXIEHHS YYacTKOB, 33 HCKIIOUEHHEM NOHWKEHHH MEXIY HHMH.
Vcreuenne KUAKOCTH OIPEHENAeTCs TIEPEeMEHHBIM BO BpEMEHH HalopoM,
yMEHBIIAIOMMMCH BCIEJCTBHE ONOpPOXKHEHHs TpyOonposona. Bpems nepexpsitus
TpyOOonpoBOLHO# apMaTyphl OTIpefeNsieTcs ee TEXHHIECKUMH XapaKTepHCTHKAMH.

AnroputMm pacdera obbeMa KHIKOCTH Vi B 3TOM Cllyd4ae 3aBUCHT
OT pPasMepoB OTBepcTHs pasrepMmeru3zalli. [lpw cBHINax pasMmep OTBEpPCTHS
HACTOJIPKO MaJl, YTO CYIIECTBEHHOIO JBHXXEHHS Cpelibl B TpyOe He Habmopaercs.
ITosToMy mpu pacuere WHTEHCHBHOCTH KCTEUEHHS MOXKHO, npeHebperas CTOIb
MAalsIM IBHKEHYUEM, XKHIKOCTh B TPyOONpoBOIe cUUTATh MOKOSAIIEHCs, a 3epKajlo
KMOKOCTM B KaXIoM U3 Ng ydactkoB TpybonpoBoanoit cucremsl Oyner
HaxXOAWTBCA Ha OAHOM YpOBHE (Zxp). [JlaBnenme B TpyOomnpoBozme Oyzer

ONpeacIATECA I‘H,HpOCTaTHKOf;IZ
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Douyrp = Py T Pg(zaep - Z)s (2-16)

YA€ Zsep — YPOBEHE (HHBEIHpPHa OTMETKA TPACCHI), Ha KOTOPOM HaxoauTcst HedTh,
HehTENPOLYKT (3epKano >XHMIKOCTH), M; Z — HHBEIMpPHAas OTMETKa TPacchl, M;
Pesyrp — BHYTpEeHHee IaBlieHHe B TpyOomposoje, Ila; py — BaKkyyMMeTpHYecKoe
NaBneHHe mapoB He(TH, ITa; p — OCpelHEHHAS 1O CEUEHHIO IUIOTHOCTH, KI/M’;
g — yCKOpeHHne cBOBOAHOro majenus, M/c>,

JaBnenue Ha MecTe pa3pyiIeHus (BBICOTHAS OTMETKa Z+) COCTABUT:

Posgrp = Py + P8(Zaep — 2 %), (2-17)

rae Z+ — YypOBEHb (HHBGHHPHBJ{ OTMETKA Tpaccm), Ha KOTOpPOM HaxXOIOHUTCH MECTO

paspyLIeHUs, M.

Pacxop xuaxocTy gepes CBUII ONPeAeNsIoT clieAyIolmuM obpa3oM:

Pruyrp—Pua (2”18)
M = aS;p /2 Pacp

rae: o — ko3¢ HULHeHT, KOTOPBIH IPUHUMAaeT MAaKCUMAILHO BO3MOXHOE 3HaYeHHE,
papgoe 0,6; S; — miomaxs CBMINE, M’ P — OCDEIHEHHad MO CEYEeHHIO
IIOTHOCTD, KI/M’; Puxp — HAPYXKHOE JABJEHHE B OKPYXKAIOIUeH Cpefie HA MecTe
paspymenns, [la.

ITonoxeHne BEICOTHOM OTMETKH 3€pKalia HKHUJKOCTH Zyep 110 MEPE HCTEUEHMs!
KHUIKOCTH MEHAETCH (Zsep(t)). B HauanbHEI MOMEHT BpeMeHHM oLk 3€pKana
HaxOOWTCA Ha YpPOBHE MaKCHManbHOH BBICOTEI H3 BceX TpybONpoBOIOB.
B nocnexyiomue MOMEHTHI BpeMEHU BRICOTA 3€pKalia )KUAKOCTH YMEHbIIAETCS, TPH
9TOM M0 JOCTHXKEHMHM BBICOTHI MaKCHMAlIbHO BBICOKMX TOYE€K B JApYrHX
TPyOOIPOBOAHBIX OTBETBICHMAX B OTHUX OTBETBICHHUSX Taloke OyIyT MOABIATHECH
CBOHM IIOBEPXHOCTH JXHAKOCTH. B KOHEYHOM HTOre B cHcTeMe COHOpMHpYETCs
CTONBKO TIOBEPXHOCTEH, CKOJBKO B Hell OoTBeTBIeHMH. BO Bcex OTBETBIEHHAX
BBRICOTa 3epKana HedTH (Hedrempoaykra) coBrnagaeT. ITo Mepe cTOKa KXHUAKOCTH
[POMCXOJUT HEe TONBKO TIOCTeIEHHOe CHIDKeHHE BBICOTHI 3epkan HedTH
(HedTenpomyKTa) Zyep(t), HO M IEpeMelieHre UX BJodb Tpybonporoaa (x(t), Xa(t)

H T.JI,.). Takoe nepeMeuicHe no JIHHE HNOPOUCXOOHT KaK HEINpepeIBHO, Tak
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1 ckaukamu. CkaukoobpasHoe u3MeHeHHe Xi(t) NpOUCXOMUT, KOTIa Ha ITYTH 3epKarna
BCcTpedaercs V-o0pasHbHi CIIycK-TIOGBEM M BRICOTA 3epKajla CpaBHHBaeTCs
C BEICOTOH JIeKalIero 110 X0y CIHBA JKUIKOCTH JOKaJbHEIM MakcHMYMOM. CKkayok
IIPOKCXOIUT Ha BeNMYHHY PAacCTOSHUS, KOTOpOe pa3fielisieT JOKalbHbIH MaKCHMYM
¥ TOYKY Ha CITyCKE C TOH ke BBICOTOH, YTO U JIOKANBHBIH MakcUMyM. V-o6pa3HEIi
NpodMIE MEXKLY ITHMH TOYKAMH OCTAETCS 3AIONHEH HIKOCTBIO, W CIHB Jianee
OyzaeT MpoOUCXOAUTH W3 yIacTKa, PACIIONIOKEHHOTO II0CTIe TIOKANBHOTO0 MAKCUMYMa.

Ilpu TpemuHax, KOrjia Ha MecTe paspylleHUs elle CyIlecTByeT n30rITo4Hoe
IO OTHOIIEHHIO K arMoc(epHOMY JaBlieHHe, IIpH pacueTe HCTeUeHHs Ha MecTe
BRIOpOCca cnexyeT Y4YMTHIBATE 5TO H30OBITOYHOE JaBleHHWe, a Talke TedeHHe
KHUAKOCTH B TpyOompoBoJe K MECTy aBapHH. 1lpH 5TOM HCIONB3YIOTCH YCIIOBUS
HENPEPBIBHOCTH NABINEHUSA M COXpaHEHHs TIOTOKAa MacChl B MeCTax HM3MEHeHHs
CKOPOCTH TOTOKa (MecTa pa3phiBa, W3MEHEHHs AWAMETpa, BETBICHHS M T.1.).
Hanpumep, pns croka H3 JBYX YYacTKOB HeoOXOIMMO DEIINTh CHCTEMY

M3 CHENYIOUTUX YPaBHEHUH:

Py _ (Pawser - Germxn) uf, )
p + z,(t) ( p” +z *) = A;p(Rey) T, (2-19)
Py _ (Pauspr - Gra=xs) uf, -
2+ 2,(t) ( W 4 2 *) = Arp(Rep) “E22 %, (2-20)
u u Pauyrp =P
-f-an -—wf-nDzz = a§; fzw; (2-21)
d d
........d": = uy, _...;2 = —u,, (2-22)

rae: t — BpeMs, C; Z+ — YPOBeHb (HHUBENMpHass OTMETKa TPAacchl), HA KOTOPOM
HaxXOIUTCI MECTO paspylleHus, M; Z(t) — ypoBeHb (HMBEIMpPHAs OTMETKA TPAacchl),
Ha KOTOPOM HaxOHTCH fepeMelarlleecs 3epKaio XXUIKOCTH Ha yUacTKe J0 MecTa
paspyuieHns, M; Zx(t) — ypoBeHbL (HMBeIWpHas OTMETKa TPacchl), HA KOTOPOM
HAaXONUTCHA TIepeMelialoieecs 3epKajio XHIKOCTH HA Y4YacTKe IOCIe MecTa
paspyleHHs, M; DPuwyp — BHYTpEHHee JaBieHHe B TpyOompoBoze Ha Mecte
paspymienus, Ila; pu.p — HapyXHOEe JaBleHHE B OKpYXalolled cpele Ha MecTe

paspywmenus, Ila; p, — BakyyMMeTpudecKoe [aBlieHHe MapoB xujkoctd, Ila;
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p — OCpeJHEHHas II0 CEYEHHIO ILIOTHOCTB, KI/M%, g — ycKOpeHwe CBOGOIHOro
nageHus, M/c’. Ap(Rei) — KoadpuIeHT TpeHUs, 3aBUCAIINA OT pexUMa TedeHus
B TpyOe, Aya y4acTka IO MecTa paspyllieHus, rae qucio Pelinonsica pasHo Res;
Arp(Res) — xoaddunuenT TpeHHs, 3aBHCAILKHN OT peXHMa TedeHHs B TpyOe, s
ydgacTka II0Cile MecTa paspylieHusi, rie 4ucno PedHoneaca paBHO Res;
Uy — CKOPOCTH [JBHKEHMS JKHIKOCTH K MECTy aBapdd (y4acTOK IO MecTa
paspymeHHs) Ha CTaJuH CaMOTEYHOrO MCTEUEHHs, M/C; Uy — CKOpPOCTh OBHIKEHHS
KHAKOCTH K MecTy aBapuu (y4acTOK IOCiIe Mecta pa3pylleHus) Ha CTalud
CaMOTEYHOTO MCTEYEHHs, M/C; X~ — KOOpJMHATA [10 Tpacce MecTa paspylIeHHs, M;
X) — KoOpauHaTa nepeMernaiomnieiicss MOBePXHOCTH (3epKajia XHUIKOCTH) B yJacTKe
0 MecTa paspylleHHMs, M; X; — KOOpAMHAaTra IiepeMellarolleiics IIOBEpPXHOCTH
(3epkana JXHIKOCTH) B Y4acTKe ITOC/Ie MecTa paspyiuesus, M; D) — BHyTpeHHMH
nuametp 1T no mecra paspymenus, M; D, — BHyTpenuu#i nuametp ITT nocne mecra
pa3pyLieHus, M.

Korma Ba Mecre paspymieHus H30BITOYHOE [aBieHHE OTCYTCTBYET
(Psuyrp = po, HAOpuMep, IPH TMILOTHHHOM pa3phiBe), cKOpocTh BEIGpoca Gyner
ONpelenaThCs MOTOKAMH XHUIKOCTH K MecTy aBapuu. IIpu 5To0M TaKke HCIIOIB3YIOT
YCJIOBHS HENPEpRIBHOCTH HABIEHWA M COXpaHEHHs MOTOKA MAacckl B MecTax
W3MEHEeHM CKOpPOCTH NOTOKa (MecTa pa3phiBa, W3MEHEHHS AHAMETpa, BETBJICHUS

H T.1.). HampumMep, 115 cToka M3 OBYX Yy4YacTKOB HeOOXOOMMO pEeLIHTh CHCTEMY

U3 CIIEAYIOMHUX YPaBHEHHI:

Py _ ((Pouyer — Ger=x1) uf, i
(pg + zl(t)) (B 4 2 ) = Ay (Rey) Z522L (2-23)

Py __ { Peuypr - (2 —x*) yj_ .
(pg + z, (t)) (—pg + 2z *) = Ap(Rey) 5 2% (2-24)

Panyrp —Pua
=D} — 21D} = as; ,2—’””; 2 (2-25)
d d

By, B2, (2-26)

O6peM xuaxocTH Vi, BeITeKUIeH B 0e3HANOPHOM peXHMe ¢ MOMEHTa

MEPeKPBITHA HOTOKA, ONPCACIADT aHaJlOTHHYHO Vz, HO TOJIBKO Ha YYaCTKE MCKILY
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TpybonpoBoanol apmarypoii. BpeMs npekpameHHs HCTEHEHMs OIPEIENAIoT
BpeMeHEeM CTOKA >KMIKOCTH U3 OTCEYeHHOI0 Y9aCTKa MU BpeMeHeM INpHOBITHA
aBapUiHO-BOCCTAHOBUTENBHOM OpUIalbl, KOTOPOE ONPEAENSIOT 3KCIIEPTHEIM IIyTEM

Cc yueToM pazpaboTaHHEIX IIAHOB JIMKBUIALMHK aBapuii ansg paccMarpuBaemoro ITT.

Pacuyer apapuiiHbix BEIGPOCOR HA NPOMBICIOBLIX TpyOonpoBoaax
€0 CHKHIKEHHBIM YIJIEBOJOPOIHBLIM I'azoM

ITpu pasrepmerusanuu [1T ¢ razoBrIM KOHAEHCATOM, MPOAYKIHEH CKBAXKHKH,
CHIDKeHHBIMH YTJIeBOJOPOAHEIMHE razamu (nanee — CYI') u MHBIMH HpPOXYKTaMH,
criocobHEIMM OGpa3OBEIBaTE TIPU aBapuiiHOM majeHuu fAasneHus obiaka TBC,
1no TpybompoBody OT MecTa pa3pbiBa pacHpPOCTPaHAIOTCA BOJHBI DPasTpys3KH.
Ha ygacTke o Mecrta pa3psiBa (110 IOTOKY) Cpefla yeKopseTces, a Ha y4acTKe IIocJe
MecTa pa3phlBa — 3aMeiseTcsl, BIUIOTh N0 oOpasopanus obpaTHOro MoToKa
TIEpeKayrBaeMon cpenbl.

B nepBrie cexyHzabl mocne pa3pylleHus, OKa HIET HaieHHE MaBICHHA
B TpaHcHoOpTHpyemoil cpefe BOMM3M OTBEpPCTHS pa3repMeTH3alMH, INPOHCXOAMT
BEIOpOC cpeanl ((KUKO# (ha3kbl) C 04eHb BEICOKOH HHTEHCHBHOCTHIO. BRIOpOoeHHEIN
Ha 3TOH CTaJHM MPOIYKT MOXKET BCKUIIATE 3a rpeeaMu TpyoornposoJa.

Ecnu nasnenue B py6onpoRozie B pacnpoCcTpaHsIOIHMXCs BOTHAX Pasrpy3Ku
yTafeT HuKe JnapieHus HacslmeHHsix napos CVYIT s aHHOM TeMmiepaTryphl,
TO B Tpybonpooze mpousoiner sckunanue CYT, u Torna B TpybonpoBoze 6yner
nsuratbcs AByXGazHeii motoxk. Ot Mecra, rAe HavaloCch BCKUIAHME,
110 TpyOONpOBOAY HAYUHAET ABUTaThCS BOJIHA BCKUIIAHUS, B KOTOPOH ¥ IPOHCXOAUT
dazoBeiii mepexon. B pesynsrare B TpyGompoBome ¢ CYI pacmpocTpasseTcs
JBYX(POHTOBaA CTPYKTYpa U3 BOJIHEI Pa3peKeH!s K BOJHBI BCKUTIaHU. Bekunanye
1oToka B TpyOONpoBONE TIpMBENET K TOMY, 4TO [ByX(asHas cpena Oymer
YCKOPSTRECS 3HAYHTENBEHO MEHBIIe, YeM eclid Okl 5T0 ObL1a OZHOPOIHAS KHUIKOCTE,
TIPOMCXONUT TaK HaspiBaemoe 3anupanue noroxka. Kpome toro, B nByxdasHoM
IIOTOKE B MPOTSXKEHHBIX TpyOax cyllecTBeHHYIO ponk OyneT HMrpaTk TpEHHE,

MIOCKOJIBKY TIOSIBJICHHE ra30BOH (pa3bl MPHUBONUT K POCTY CKOPOCTH IBHIKEHHS
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cpexnl. Bee 3TO MPHBOOUT K TOMY, YTO YAENBbHBIM pacxos Ha MecTe Beibpoca
B Cly4yae BCKHIIAHHMS TPAHCIIOPTHPYEMOR CpeAbl CyLIeCTBEHHO MEHBIE, YeM
B CJIy4yae OTCYTCTRUs BCKHIIAHHA.

Onucanneie 3¢ beKTH UIMEIOT MECTO Kak NpH Tpancnoptuposanuu CYT, Tak
Y IIPY TPAHCIIOPTUPOBAHMH M3HAYANBHO ra30KalelbHON Cpebl.

ITocie moNHOM OCTAHOBKH HACOCOB M IpekpamieHus HarHeranua CYI
B TpybompoBoe 06pa3yloTcs y4acTKH, 3anojHeHHsle napamu CYI 1ipu paBneHunu
HacBhIIEeHHBIX napoB. [IpH caMoTeYyHOM pexiMe UCTEUEeHMS MOXHO BBIAEIHTh JIBE
cragui noctymwienua CYID B oxpyxaiouryro cpeny. Ha meppo#l craguu, Koraa
YPOBEHb OTBEPCTHA Pa3repMETH3AIME PACIONOXEH HIKE YPOBHA KUAKOH (hasbl
CVT, mpoucxomutr BeIOpoc kumkoi ¢assl. Ha BTOpOH cTaguu, Korja ypoBeHb
WHIKOCTH He JOCTHTAEeT YPOBHS OTBEPCTHS pazrepMeTu3alny, HauuHaeTcs BROpoc
TOJIBKO Ta30Bo# ¢asbl, ucTekaioued u3 TpybonpoBoja, TAe OHAa HAXONUTCHA NPH
JaBIEHAIX IO NaBINEeHHS HACHIIEHHBIX mapoB. [Ipu stom ecmu CYIT naxonwics
B IIEpPErpeToM COCTOSHMM Ha MOMEHT [JOCTWKEHUS YPOBHH OTBEDPCTHA
pa3repMeTH3allii, TO BO3MOXHO ero JaipHelInee BCKUIIaHHE B TPyOonpoBofe,
MocJie Yero B KapMaHax TpyOompoBoja ocraHercs oxiaxaeHHeId CYI', koTopsii
Oymer uchapsitecs u3 TpyOompopoza (B TOM umCie W 3a cueT TemnoobOMeHa
c rpyHTOM). B mOKanpHBIX MaKCHUMyMax MOTYT 00pa3oBbIBATECS Fa30BEIE MOLYIIKH
¢ U30BITOYHBIM AABIIEHHEM, TTOCKOJIBKY NPH NaJleHHH JIABIEHHS B THX TOYKaX HHXKE
IaBJICHUA HACHIILIEHHOTr0 Napa TPaHCIIOPTHPYEMOIo IPOKyKTa HAYHHAETCs [1epexol
XUJKOCTH B razoByio (asy (xuneHue). 3a cueT 3TOro M3OLITOUHOIO IaBIEHHS
B JIOKaJIFHEIX MakCHMyMax TpyOornporoja BO3MOXKHO YaCTHYHOE NeperaBluBaHue
KUAKOCTH M3 OJHOIO JIOKAJBHOrO MHHMMyMa (KapMmaHa) B Jpyro#, a mpu
NOCTIDKEHHM B XOJE pacllMpeHUs rasoBOH IOAYIIKHM JIOKAJILHOIC MHHHMYMA
OTKpBIBaeTCA BO3MONKHOCTE [IEpEX0/a ra3a U3 0JHOH ra30Boi MOAYIIKH B IPYTYIO.

Taxum oOpasoM, IpU HCCIEAOBAaHHM aBapHHHOIO HCTEUEHHS HKMIKHX
nponaykros u3 [IT ¢ CYI' MOXHO BEIIETUTE ABE OCHOBHEIE CTAAMH!

HUCTeYeHHe B HANOpPHOM peXuMe, Korza B TpyOompoBon mojaercs

U 13 TpyborpoBoaa orbupaercs MpoayKT;
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CaMOTEUHELT PEXUM UCTEYEHHUS.

Ha craguu HamopHOro HcTedeHHs (OO IIEPEeKpHITHS I10TOKA) [aBJICHHE
Ha MeCTe pasrepMeTH3alldH, a, CIe[0BaTelIbHO, TAaKKe M Macca, BhIOpOIIeHHas
H3 TpyOompoBoja Ha 3TOM CTagWd, ONPEAeNdloTcs pasMepoM Je(eKTHOro
OTBEpCTHA, BENMYUHON crajia JaBleHus o TpyOonpoBOLy, CTENEHBIO BCKUNAHMS
CVT B tpybomnpoBoje u XapaKTepUCTHKaM#i HacoCOB Ha Tpybonposoze.

Ucreuenne CYI u3 pedexTHOro OTBEpCTHSA IOCIE OCTAHOBKM HACOCOB
(caMoTeuHBIH pexuM) OyJeT olpelensTbes IMpohHneM Tpacchl H PasHOCTHIO
TeMIIEpaTyp IepeKadyHBaeMoOroc HpoAyKTa KW OKpykawomed cpeasr (oHa Oyner
onpenenats aomo Bekunanusa CVYIT B TpyOonpoBozie B COOTBETCTBEHHO JABNEHHE
HACBINIEHHHIX MapoB B TpybompoBoze). B caMOTeyHOM pexHME CKOpPOCTH
ucTedeHHs OyIeT 3aBMCETh OT lIepena/ia BEICOTHL Ne()eKTHOTO OTBEPCTHSA U BBICOTH
cronba CVI' B tpybompoBose Ha yudacTKe HO TIEpeBalbHBIX TOYEK, a TakXKe
OT JarneHus HacwelmeHHbIXx napoB CVYI. JlaBnenue B TpyDolpoBOje Ha MecTe
aBapuu Oyzer oOycnoBileHO CHadana PasHOCTBIO 3THX BBICOT IO BCEH Tpacce
TpybompoBoAa (ILTIOC [AaBIeHHWEe HACHIIEHHBIX [ApOB), a [ocle ITOJHOIOo
IepeKpBITHA 3aIBIKEK — pPa3sHOCTBIO BBICOT TONBKO HAa OTCEYEHHOM YUYaCTKE
Tpybonposoaa (IOC AaBjIeHUE HACHIIIICHHBIX [1apOB).

TNocnenoBarenshas cxema pa3BUTHA aBapui, CBA3aHHBIX
C pasrepMeTH3anuei npoaykronposona u noctyiieHHeM CYIT B oxpyxaronnyio
cpeqy, MOxeT OBITh IpeACTaBIIeHa CIeaYIomMUM o0pa3zoM.

Pasrepmernsanus TpyGonpoBoaa wiyd apMaTyphl, YCTaBI€HHOH Ha HEM —
Hagasno BeIOpoca CYT u3 Tpybonporoja — pacrlpocTpaHeHHe 10 Tpybonposoay
BOIIH pa3rpy3Ky, PETHCTpANUs YTEYKW CHCTeMOH OOHADYKEHWs YTEeYKH —
sckunague CYIT B Tpy6GompoBoze (ecnu CVYIT Haxoauncs B HeperperoM
cocTosHMM) — oOpa3zopaHue JIByx(azHoro moroka B Tpybomposoze (eciH
OH H3Ha4allbHO OTCYTCTBOBal) — OTKJIIOYEHHE HACOCOB, 3aKpPbITHE JIHHEHHBIX
3anBrokek — ucregenue CYIT B caMOTEYHOM pEeXHMME M3 OTCEYEHHOro y4acTKa
TpybompoBoga — Bo3MOxHOe oO0pa3oBaHHe Y4acTKOB B Tpybonposofe,

3a7lONHEHHBIX ra3oBoil ¢azoit CYT npr naBieHHH HaCHILIEHHOTO Tiapa (ra3oBble
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TIONYILIKH) H aHNKOH (ha3sl (kapMaHOB) — npexpanieHue noroka CYI npu naneHuu
JABJICHHS, IMHCCHS TTAPOB U3 OTBEPCTHS pasrepMeTH3aIHH.

MapponuHaM#Ka HCTeYeHHUs HecTaDMIbHEIX KHAKocTeH M3 TpybomnpoBoaa
PACCUHTHIBACTCA MO MOMENH JABYX()a3HOTO HCTeYeHHS B HPEAIIONOXKEHHH
CKOpOCTHOrO paBHOBecHs (a3, Korga BCe JKHIKOCTHBIE M ra3oBbie (pakiuu
JABIDKYTCS C OHOH CKOPOCTEIO.

JIIBrokeHHe cpelbl IO KaXKAOMY YYacTKy OITHCBIBA€TCA CIEHYHOLMMH
OJTHOMEPHEIMH HECTAllHOHAPHEIMH ypaBHEHHMSMH U OCPEIHEHHOIO IO CEYEHHIO
TeYeHHS:

3aKOH COXpaHCeHHA MacChl.
ap-aw)

% , Ae:dw) o, (2-27)

A .
aT dx

rae: X — IMPOCTPaHCTBEHHAs KOOpAMHATa BJIONb OCH TpyGonpoBoa, M; T — BpeMms, C;
p — ofInas IJIOTHOCTH CMECH, KI/M’; W — CKOpPOCTh MBHDKEHHs Cpeisl, M/C;
A — nnoinazs cedenus Tpy6onposoia, M%; My(x,t) — pacxox BeiGpoca, Kr/c/M;

3aKOH COXpaHEeHUS OTAENLHBIX KOMIIOHEHT/(a3:

LpYm) | B(pAYmw) v i
A prant ™ = —YmMo — Y, (2-28)

rae Y, — CKopoCTh HCUe3HOBEHMSA/TIOSBICHHS IN-H KOMIIOHEHTH!/ (Da3kl B pesyJibTare
UCTIaPEeHUs/ KOHIEHCAIlHH;
3aKOH COXpaHEeHHMs HMITyJIkCa:

Loew) | dpAaw?) 3 Ap(RE) o Aepeg. -
A ar + dax . IO Aax 4 2D PW!W1 Apgﬁ, (229)

rae: p — JasneHwe B cucteme, Ila; Io(x,t) — moTepu mmirynbca B cuCcTeMe IIpH
BRIOpOCE CpemBl, Kr/c’; g — yckopeHwme cBoboamoro magenus (9,81 Mm/c?);
Z — BEICOTHas oTMmeTka TpyGomposoma, m; m — umciao [Tudaropa (3,14159...);
A — koapdHITHEeHT TpeHus;

3aK0H COXpaHeHHsd HHEPrHHu.

d d A
W — L] ——— L] . - :——. —— p— - » 3 2—30
A aT(p a)-l—ax(p A-u-g) =—E, 5D Ap(Re) - p-w? + (2-30)



44
+Q + A O(T, Toyr);

roe: €& - YyHelbHas BHYTPeHHsA OSHeprus (Ha emuHuUy Macesl), JDK/KT;
Eo(X,t) — moTepy sHepruy B cucteMe npH Beibpoce cpensl, [Hx/(m-c); Q — yaensHas
(Ha emMHMIY MACChl) CKOPOCTh SHEPrOBBIIEIHCHHS/SHEPrOHOIOWEHHS 3a CyeT
¢a30BEIX IIEpeX0JOB, MPOTEKAIONMX B cHcTeMe, MHO0 3a cueT MoJorpeBa CMecH
B OTHENBHBIX Toukax Tpaccsl, [hx/(M*-c); O(T, Tyy,,) — TeroabMeH ¢ OKpyKatoleit
cpenoii yepes cTeHkHd TpyOsI, /(M- c).

CoOTBETCTBYIOHIME CllaraeMble, OMHCHIBAIOIINE TEILI00OMEH ¢ OKpYKarollen
cpeloi, TpeHUe O CTeHKY U NOTEPH Ha MECTHAIX COIIPOTHBIIEHUSIX PACCYMTEIBAIOTCA
COITIACHO MMEIOTIHMMCS CIIPABOYHBIM JaHHBIM.

B ciyuae oTCyTCTBHS BETBJIEHHH CcHCTeMy ypaBHeHMi# (2-27) — (2-30)
PELIaloT TOJBKO JUIS OAHOTO yuacTka. B ciydyae Hamd4usa HECKOJIBKUX JIMHEHHBIX
Y4acTKOB, COCAMHEHHBIX B €IMHYIO CHCTeMy (OTBETBIIEHMA, JTYNHHTH H T.1.),
cucreMy ypaBHeHui (2-27) — (2-30) pemaior ajis BceX JHMHEHHBIX YYacCTKOB,
COCTaBIIOIMIMX Pa3BeTBIEHHYIO TPYOOIPOBOIHYIO CHCTEMY U BIMAIOMIMX HA MAccy
BeIOpoca Ha MecTe aBapuu. [1pu aTom B ypaBHeHus (2-27) — (2-30) B npaByio yacTs
noOaBIsAIOTCS ClaraeMele, ONHCHIBAIOIIUE IONOJHUTENBHOE MOCTYILIEHHe/3a60p
MAacchl, Macchl OTAENLHBIX KOMIOHEHT/(a3, UMIIylkca M HEPrHH K3 OTAEIBHO
B3STOr0 JIMHEHHOTO Y4acTKa B CMEXXHBIE YHacTKH;, 3TH claraeMhble aHalOTH4HE
BenmuruHaM Mo(x,t), Io(x,t), Eo(X,t).

IlpencraBneHHas cHUCTeMa YypaBHEHMH YUHMTBIBaeT IUUPOKUH HepeyeHs
$haKTOPOB M IPOLECCOB:

H3MEHEHHE CeueHHs o JUTHHe TpyOonpoRoa;

W3MEHEeHHWe IIapaMeTpoB cpensl (MIOTHOCTh, KOHLEHTpALus, CKOPOCTh
1 DHepPrys) B KaxJOH TOUKe IpOCTpaHCTBa (IIEpBBLIE CilaraeMble JEBBIX HacTel
B ypaBHeHusax (2-27) — ( 2-30);

NEepPEHOC B T0Je CKOPOCTH (KOHBEKTHBHBIH NEPEHOC) MacChl B LIEIOM, MacChl
OTJICJILHBIX KOMITOHEHT CMECH, MMITYJIbCa M IHepruu (BTOpEHIE cllaraeMele JIEBBIX

vacTel B ypaBHeHusX (2-27) — (2-30);
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TIOTEPH Macchl (B TOM YMCJIE OTAENBHBIX KOMITOHEHT), UMITYJIbCa ¥ SHEPIHH
B CHCTEMeE NpH BeIGpoce cpe/isl Ha MecTax paspylleHus (epBsle cluaraeMble IpaBhix
yacteil B ypaBHeHUsX (2-27) — (2-30);

neiicTBHE CHI IaBAeHHs (BTOpOE cliaraeMoe mpaBoi gactu (2-29);

IeificTBHE CHUIBI THKeCTH (YeTBepToe cilaraeMoe npaBol uactu (2-29);

IOTEpU Ha TPeHHe Ha cTeHKax TpyOsl U Ha (uTHHIre TpyObOonpoBoaa (TpeThe
cnaraeMoe TIpaBoi gactd (2-29) u BTOpoe cnaraeMoe npapoi gact (2-30);

SHEproBhIIETICHUE/3HEPrONONIOIIeHHe 33 c4eT  peakuuil/(da3oBhIx
TIEPEXO0B, MPOTEKAIONIMX B TPAHCIOPTHPYEMOH cpeie, B TOM 4Yucle 3a CYeT
NPUHYIUTEIBHOTO BHENIHEr0 HarpeBa TPaHCIIOPTHPYEMOro MpoAykTa (Tperhe
cnaraemoe npasoit gactu (2-30);

teroobMeH  TpOAyKTa, TpaHCHOpTHpyeMoro mo  Tpybomposofy,
C OKpYXxarolleil cpefiol yepes CTeHKH TpyOOIIpoRoa (4€TBEPTOE CllaraeMoe NnpaBoi
gacTH (2-30).

Cucrema ypasHeHui (2-27) - (2-30) nomxHa OBITE AONONHEHA CNEAYIOLIHMMH
COOTHOLLIEHHSIMMU:

YpaBHEHHSIMH COCTOSHHS MXUJIKOM W Tra3oKallelbHOH cpel; InA ciaydas
TedeHHA TONBKO JXHAKOCTH B KauyecTBe ypaBHEHHUSI COCTOSHHS HCHOJB3YeTcs
cooTtHomenne (2-5); nms cnyuas Hamwuus AByX a3 ans ra3zoBodl  dazml
HUCHONB3yeTCs  YpaBHEHHME, ONMCHIBAIONIEE 3aBUCHMOCTh  JaBIEHMsA rasa
OT IUIOTHOCTH H TeMIeparypsl (HalpuMep, YpaBHEHHE COCTOSHHSA HICAIBHOIO
rasa), a xuaxas asa MOXET CIUTAThCA HECKUMAEMOH;

OTKOPPeKTHPOBAaHHEIM  COOTHOIIEHHMEM AN Ay,  YYHTHIBAIOLIMM
JBYx(ha3HOCTE MOTOKa (HanpuMep, 3aBUcUMOCTh JlokkapTa-MapTHHENIH);

COOTHOIIEHWEM JUIl PacueTa CKopocTeil ()asoBEIX TepexomoB Yy, (nmoneit
ra30BHIX/KUAKUX (pakiuil); B NMpocTelieM ciy4ae JOMyCKaeTcs HCIIONbL30BAThH
IPETIONIOKEHHE O TEPMOJHHAMHYECKOM JaBleHuH (a3; B 3TOM Ciaydae B KauecTBe
YpaBHEHHS COCTOSHHSA HCIONB3YHTCS pe3yIsTaThl TEpMOIHHAMUYECKOIO pacyeTa
3a71a4i 00 OTHICKAHHH ITapaMeTpPOB B CHCTEME IIPH U3BECTHERIX INIOTHOCTH (6epeTes

W3 pellenus ypasHeuus (2-27)), snepruu (Oeperca U3 pewmenns ypapHeHus (2-30))
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n coctaBe (Oepercs u3 pemeHds ypasHeHus (2-28)). HMMenno B Xogue
TePMOJMHAMHYECKOr0 pacueTa OTHICKMBaeTcs AaBlieHHe, TeMIleparypa ¥ Jois
BCKHIIGHHS B COOTBETCTRYIOUIEM CEUEeHHH TpyOOIIpOROAa.

Cucrema ypasHenuit (2-27) — (2-30) Tarke JOMONHAETCS COOTBETCTBYHOILIMMH
HavaJbHBIMH M TpPaHUYHBIMM YClnoBHSMM. B xadecTBe TIpaHWYHBIX YCIIOBHi
HCTIONB3YIOTCA TNapaMmeTpsl o0OpyZOBaHWsA, CTOfINEr0 B Hayale U B KOHIE
Tpy©OIpoROa: YCThe CKBAXHHBI, HACOCKI, EMKOCTH, JKECTKHE 3arIyIIKY U T.1.

Cuctema ypasHeHud (2-27) — (2-30) pemaercs uucineHHo Ha OBM
C MCII0JIb30BaH)EeM Pa3HOCTHBIX METOJ0B He0OX0AUMOM TOYHOCTH.

Pemenue cuctemsl (2-27) — (2-30) mo3BONAET OTBICKATD JUIS KAXKIOTO MECTa
yTeuKN BeduduHy Mo(t), a Tarke NpocTpaHCTBEHHO-BPEMEHHOE paclpejenesue
BCex IapaMeTpoB, obycnoBnuBaroimx My(t): cxopocTh MpoAyKTa B TpyOonpoBoJE,
JaBileHue, TeMIlepaTypy, BCKANEeBIIyIo foio 1 coctas CYI u 1.4. Mmenno pacxon
npomyxra My(t) u ero mapamerpsl Ha MecTe BEIOpoca [O3BOJISIOT IPOBOIHTE
B flaNbHeHeM HeoDXOoauMEIe pacyeThl N0 IIOCIeACTBHAM BriOpoca.

Ilpu wcredeHun u3 TpyOONpOBOJA HMHTEHCHBHOCTH HCTEYEHHS MEHSAETCH
OT MAKCHMAJIBHOTO 3Ha4YeHUs B IepPBEIH MOMEHT BpEMEHHU 0 MEHBIUX 3HAYeHHH
B IOCHEAYIOIIHE MOMEHTH! ([PH 3TOM HE HCKIIOYEHB! OTHEJBHBIE «BCIJIECKU»
TIOBEIITICHUS HHTEHCHBHOCTH BhIOpOCa 3a cUeT IUPKYJISIIMY BOJNH B TpyOONpoOBOLe).
IMajnexHne HHTEHCHBHOCTH HCTEYEHHS B cpeaHeM 0OYCIOBICHO NalieHUeM JaBlIeHMs
Ha Mecte BbIOpoca. IlafieHue MHTEHCHMBHOCTH BEIOpOca HeOOXOAMMO YUYUTHIBATH
IIpY pacCMOTPEHHHU NOCIEACTBHM U, B YaCTHOCTH, IPU MOAENMPOBAaHUM pacCesHU
BeIOpOCA.

s pacuera paccesHHsi BeIOpoca 10 HHTETPAIBHBIM MOZETSIM MOMET
NPHUMEHATHCS MOAX0/I, OCHOBAHHEIN Ha pacuere «3(deKTHBHOI» HHTEHCHBHOCTH
BBIOpOCA, TO ecTh TakOH MHTEHCHBHOCTH BhIOpOCa, kKoTopas OyJeT y4HTHIBATE P
(aKTOPOB, CBA3AHHBIX C YIPOLICHHAMM HHTErPaNbHON MOJENH, W TIpEXIe BCETo
YYMTEIBATE pa3sMBIB (MHTEHCHBHOE CMEIIEHHEe C BO3AyXoM) nepexHero (poHTa
obnaxa (xud(y3us B HapaBlieHHH BeTpa, CMELIeHHe C BO3AYXOM 3a CYET BUXPEeBOH

Irappl Ha TIEpeIHeM (bpori“re, JOIIOJIHATEIIBHOE  pacCeHBaHHE 3a  CHET
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TOPM30HTAJILHOTO CHBHIAa pPa3HOBEICOTHBEIX CcCiloeB BeiOpoca c mociemyromlei
muddysueii 3 HUX B BEPTHKAILHBIX HanpasieHusx). Jns BEIOpOCOB M3 KPYIHBIX
TpeLUH Tpy6OIIpoBOAOR BONBIIOro AUuaMeTpa MpH HU3KUX CKOPOCTAX BETpa TaKas
«3(deKTHBHAN» WHTEHCHBHOCTE BBIOpoca ycTaHaBnuBaeTcs Ha 60-# cexyHne Ajs
YCTOMYMBEBIX cOCTOAHUM atMocheps! U Ha 120-300-# cexyniax At HEYCTOHYMBEIX
(npu HeycroitumBo# crpatndukanuu sudQy3us CHIbHee PasMBIBAET NEpeIHHM
¢bpoHT obnaxa). IMEHHO ¢ 3THX MOMEHTOR BpeMeHH KOHIIEHTpalis B TOX HIH HHOH
TOYKe IIepecTaeT pa3MbIBATECS IPOLIECCaMy, IIPOTEKAIOIMIMMH Ha ITepeaHeM (HpoHTe.
IIpy Oonee BHICOKMX CKOpPOCTAX <«O¢heKTHBHAN» HHTEHCHBHOCTL BrIOpOCa
yCTaHaBiuBaeTcs Ha Honee paHHUX CTaJUsIX UCTEYEHMS.

Pacuer apapuitHEIX BRIOPOCOB HA IMPOMEICTIOBBIX Fa30lpOBOAAX

Jlns MHXEHepHBIX pacueTOB aBapUilHRIX BbIOPOCOB HA IIPOMBICIOBBIX
ra3onpoBojiax NPHMEHSIOTCS COOTHOIUEHHS, H3MOXKEHHBIE B IpHnoxeHHd Ne 7
K PykoBoactBy no 6esonacHoctn «MeTonrKa OLEHKH PHCKa aBapui Ha OIacHBIX

MPOH3BOJICTBEHHBIX O00BEKTaX MAarucTpalbHOTO TpyOOIpOBOJHOTO TpaHCHOpTa

ra3a».
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Tpunoxenne Ne 3

K PykoBoacTsy 1o 6e30nacH0CTH
«MeTtoauxa aHaTH3a PUCKa aBapHi
Ha OIACHEBIX TIPOM3BOACTBEHHBIX 00BEKTAX
He(pTerasono0BIn», YTBEPKACHHOMY
npukazoM QenepanbHO# CIryXO5I
I10 3KOJOrHYeCKOMY, TEXHOIOIMYECKOMY
¥ AaTOMHOMY Haa3opy
oT « /7 » 5,515{%/4,;(‘: 2023 . Ne 4

MeToaukn pacyeTa HHTEHCHBHOCTH HCTeUEeHHHA IPH qIOHTaHHPOBaHﬂ!‘E
CKBaAHH

MeToauKa pacyeTa HHTEHCHBHOCTH HCTeYeHMs ra3a NpH GpouTaHHpOBAHAH
CKBaKHH

Hicxonunie JaHHEBIC:

A — K02 (HIMEHT rUIPaBIMYECKOro CONPOTUBIEHHS, O/p;

g — YCKOpeHHe CBODOIHOTO TIAieHHs, M/Ca;

Py, Tu, Py — IUIOTHOCTB, TEMIlEpaTypa, NaBIEeHHE rasa IpH HOPMalbHBIX
YCIIOBHSX;

T, — cpelisis TeMIIepaTypa B CKBaxuHe, K;

Zp — cpenHee 3HaYeHHE KOIQOHIHEHTA CKUMAEMOCTH;

P, — naBnenye B CKBaXHHE HAPOTHB paboTaromero HHTepBaa;

a, b — koaddurresTs QUILTPAUYOHHOTO CONPOTHBICHHUS;

P,— nmactoBoe masnieHue;

P. — aTMocdepHOe JaBieHne (paccMATpPUBAETCs. OTKPEITHIN (POHTaH).

['eoMeTpust CeKiMM CKBAYKHHBL:

l; — nnMHa ceKIHH, M;

dyap i— HAPYXKHEIHM HAMETP KOJBLIEBOTO NPOCTPAHCTEA, M;

dpyj — BHYTpEHHHH aMeTp KONBIEBOTO IPOCTPAHCTEA, M;

Oz i— 3€HHUTHBIA YroJ, rpaj;

1] — BSI3KOCTH T'a3a B INIACTOBAIX YCIOBUAX, cll;

¢ — CKOPOCTB 3BYyKa, M/C;
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K — IIPOHMIIAEMOCTB IJIACTA B OKPECTHOCTH CKBaKHHEL, [
M — IOPHCTOCTH TUIACTA B OKPECTHOCTH CKBaYKHHEIL, 6/p;
hys — addexTrpHag ToMMUHA MNIACTA, M;

Zep — CpEIHEE 3HaYeHHe Koa(hhHIIMeHTa CXKUMAEMOCTH.
HckoMele mapaMeTphl:

Gi(t) — MaccoBBIH pacxoi U3 CKBaXKMHEI, KI/C.

Ilopaaox pacuera
Mopae/ib YCTAHOBHBIIETOCH HCTEYEeHHS N3 CKBAKMHbI

Hpennonaraearcsi, YTO 0 CKBaXHHE H ILIACTY ABHIKETCH ycramoanmmnﬁcx
TIOTOK rasa. Maccossiii pacxon 4epes moboe [OTIepeIHOE CEYCHHE CKBAXXHHEL

OTHHAKORB:

p @ = const, (3-1)

rae: Q — o6BpeMHBIH pacxoz Hepes CeHeHue; p — CPeJHAS IUIOTHOCTE ['a3a B CEYEHUH.

Ilpenmonaraercs, 4To B Npefenax CKBRXUHEI KaHall, 10 KOTOPOMY ABHKETCS
ras, cocrtaBieH u3 N NpsAMOIUHEHHBIX pPaBHONPOXOIHBIX CeKLHH, Kamnas
U3 KOTOpPHIX MMeeT IOIepedyHoe ceueHue KonblieBod (opmel. Takum obpasom,
reoMeTpHs KaHaja onpejensercs HabopoM cleAyoIuX IapaMeTpoB:

li' dHap i dﬂﬂ vzl =123, N, (3-2)

roe: L — mmuHa cexuuy; duep i — HapyXKHBIE JHAMETp KOIBIEBOTO CEYeHHS;
dyyi— BHYTPEHHUIT AUaMeTP; O — 3eHUTHBIH yromn (yroi Mexay HalnpaBlieHHEM OCH
CEKLMH U BEPTUKAIIBIO).

B Ipeaenax CeKIHH CripaBCyIMBO YpaBHEHHE KOJHMYECTRA NBHKCHHA.

d(pw?) 42 _ _AipWiw|

rae: d; — rTHApaBIHYECKHi JUaMeTp, BEMMHCIAEMEIH 0 GopMyne:

di = dHapi - dBH is (3"4)

| — pacctosture oT ycThs (npH (QOHTAHMPOBAHHH CKOPOCTE B BRIpaXeHHH (3-3)

oTpHuaTensHa); W —~ CKOpOcTh rasza, M/c; P — nasnenue rasa, I1a.
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IIpennomnaraercs, 4TO B MeCTax COCIMHEHUS CEKUHH NaBlieHWE W3MEHSETCH
HeTpephIBHLIM 00pa3oM (IOTepH, BEI3BaHHEIE H3MEHEHHEM TOMEPEeYHOTO CeHUeHUs
1 HAIpaBlIEHHA [IOTOKA, HE YUUTHIBAIOTCS).

ypaBHEHHFS COCTOSIHMS Tasa 3aluCEIBAETCH B 00LIYHOM BHIE!

T, 1 P
P=Pu" T 7 P (3-3)

TOE Pus 1w, Pu — IUIOTHOCTB, TeMIiepaTypa, AaBleHHe rasza IIpH HOpMAallbHBIX

YCIIOBHAX.
IToTepy maBneHus B IIIACTe NPH CTAIMOHAPHOH (HIBTPAlMH OIMCHIBAIOTCS

ypaBHEHHEM:

P32=PHZJ'I—a'QH—a'Q§= (3-6)

roe: P, — paeneHwe B ckBaxHHe HanpoTHB pafoTaiolnero WHIepBana;
a, b — xo3(pUIHEHTE (GUIBTPALMOHHOIO CONPOTHBIEHHSA; Py, — mNnacToBoe
HaBlieHHe.
YpaBaenue (3-6) MOXHO paccMarpdBaTh Kak TIpaHMYHOE YCIOBHE U
cucreMsl (3-1) — (3-3). YcnoBue Ha yCThe UMEET BHJI:
W, = Cnpu F, > By;
(3-7)
P=PFupnW, <C,
roe: Py, Wy, C — pmaBneHue, CXOpOCTh ra3a H CKOpPOCTh 3ByKa HA YCTBE;
P, — atMmocdepHoe naBieHHe (paccMaTpUBaeTCst OTKPHITEIN (QOHTAH).
3ajaya pemaercs B NPELIONOKEHHH IIOCTOSHCTBA  TEMIIEpaTyphl
4 K03 pHIHeHTa CIKHMAEMOCTH:

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

3amada COCTOMT B onpeAeneHut nebura GOHTaHA NPH 3aJaHHbIX apaMeTpax
IiacTa (nnacroeoe JIaBJIEHHE, K03 OHIHEHTE] (HABTPAIHOHHOTO
CONIPOTHBIICHHs), TEOMETPHH CTBOJI2 U NApaMeTpOB yparHeHus coctosHus (3-1),
(3-8). Pexomenpyercs HCIOIL30BaTh B KayeCcTBe CpeIHHX 3HadeHHH B (3-8)
cpeadeapupMeTHUecKHe 3HaUeHN TeEMIEPATYpsl H KodhhHIIHEHTa COKUMAEMOCTH

Al INAacTOBBRIX H YCTBEBBIX yCHOBHﬁ, Pemenue IPpOBOAMTCA METOAOM HRENCHWA
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oTpe3ka TiononaMm. B kauecTBe HMKHEit rpaHHIBI KOPHA NPUHUMAETCS HYJEBOE
3HayeHHe Hebuta. BepxHss rpanuna ompefensierci MyTeM pacdera 3aboiHOro

LAABIE€HHA AN HECKQJIEKHX NTOCICHOBATEIRHO BO3PACTarOIINX 3Ha4YeHUuH QH.

Moaenanb 3aJM0BOI0 Bblﬁpoca H3 CKBaXKHHbI

Hacrosimass Mopens mnpegHa3HayeHa Ui pacueTa 3aiiioBOrc BeIOpoca,
KOTOPEI BO3HHMKHET IpH MrHOBEHHOH pasrepMeTH3alldd YCThS 3aKphITOi
CKBaXXHMHBL. MaxcuManpHeId 00BEM TOCTYNHUBIIMX B arMochepy IpPOAYKTOB
JOCTHIaeTcss B CHTyalMM, IIpH KOTOpOH aBapusf NPOMCXOIWT Ha CKBAKHHE,
3a[IOJIHEHHON HEMOJBMXKHEIM Ia3oM (HanpuMmep, B TNpoliecce HCCleNOBaHHH
CKBa)XHHBI).

IIpenmonaraercss, 4TO CKBa)KMHA BEpPTHKAJBHAa M KaHAI, TO KOTOpOMY
NPOMCXOANT BBIOpOC, HMeeT ITOCTOSHHOE NolepedHoe cedeHne. HecranuonapHoe
TEYEHHE TIa3a ONMCEIBAETCS CHCTEMOM YpaBHEHHH, BBIPAXAIOIIMX 3aKOHEI

COXpaHeHHUs MaCChl ¥ KOITHMYCCTBA JBHKCHHA!

ap , 3ewW) _ . ]
6t+ at =0; (3-9)
aw . ap —1 4+ MW .
pdt+dl+gp[ 1+Wg2id]—0, (3-10)
2gD
Weia = |=5 (3-11)

VpaBHeHHe COCTOAHMSA IPUHUMAETCA B BHJIE
P =p‘sz'R 'Tcp’ (3“12)

d

a a
roe: — =+ Wg-l- ,t — BpeMs; | — nnwHA BHONL OCH CTBONA, g — YCKOpEHHE

csobommoro nagenus; P, W, p — napieHne, CKOpOCTh H IIIOTHOCTh Iasa;
A — K09hdULHEeHT rEIPaBIMYECKOr0 COIPOTHBICHHS (IPHHUMAETCS IIOCTOSHHEIM).

B ciyyae ra3zokoHIEHCaTHBIX cMecel IIPH ITOIy4YeHUH YPaBHeHHs COCTOSHU
NIPHHUMAeTCs MOJeNb TOMOreHHoro noroka. IlpemnonokeHue o paBeHCTBE
ckopocTeil (a3 NIO3BONSET ONpPEAETUTh 3aBHCHMOCTh ILIOTHOCTH OT JaBJIEHHS

H TEMIEparypbl IO AAaHHEIM O KOHTGKTHON KOHJEGHCAUMH, KOTOpOe MOXHO
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ANIpOKCHMHPOBAaTh BBIpRKEHHEM, COBHNAJAOUMM 10 ¢opMe ¢ YypaBHEHHEM
cocrosHuA (3-12).
B HayanpHBII MOMEHT YCThE€ CKBRKHHBI 3aKpBITO, M pacupeieiieHue

nasneHus Py B HEINMCABHAHOM ctonbe rasa OnUCHIBAETCSA YPaBHEHHEM!

——+gp=10. (3-13)

Ha 3a6oe naBaenye B CKBaXXHHE COBMAJAET C IVIACTORBIM JIABIICHHEM:

Py(ly) = By, (3-14)

rae: I, — KOOPJHHATa KPOBAW HPOABIAIONIETO HHTEPBATA, P — IIACTOBOE JABISHHE
B MECTax pacCliOIOKCHH CKBAXKHH.

I"chn: B MOMEHT BpeMeEHH t = 0 NPOHCXOINUT MIHOBCHHAA PasrCpMETH3AIHA
YCTBA. CKOpOCTb B BBIXOOHOM CCUCHHU 6}’,}16’1‘ paBHa MECTHOMH CKOPOCTH 3BYKa,

a Texyuuii AebuT BEMUCHIETCS MO opMye:
Qn = CpWs - Fy - pp, (3-15)

rae: Qn— nebut dhontana; Wg — MecTHas CKOPOCTh 3ByKa; Fy, — Iiomiags BEIXOAHOTO
CeYueHHS; Py — IUIOTHOCTH (IIIOMAZ B BRIXOAHOM cedeHuH; Cp — Kod(dHUIMEHT
pacxoa, 3aBUCAIIHH 0T (GOPMB! BEIXOJHOTO CEYEHHS.

HauuHnas ¢ 3Toro MoMeHTa BHM3 IO cTonOy rasza Oy/ieT nepeiBUraThcs BOJIHA
paspexenns. Joins no 3ab6os, BOIHA, YaCTHYHO OTPA3MBLUUCE, [lepeiineT B macT,
rae copMHpyeTcss BO3pacTaiollas BO BpeMEeHHM JeNpeccHOHHas BOPOHKA.
Jlnst pacdera BRIOpoca NpHMEHSETCS METOX CMeHBI CTALHOHAPHBIX COCTOSHHH,
B COOTBETCTBHM C KOTOPHIM 00IacTh TEUEHHs pa3leNsiercs Ha JBa Y4HacTKa.
Ha HrxHeM yyacTke HaXOoAKUTCs TIOKOsAIIICS cTonb rasa, a Ha BEpXHEM — JIBHIKETCS
CTalOHapHEI MOTOK.

Taxum 06pazom, B IpHYCTHEBOH HACTH CTBOJIA BHIIIONHAIOTCA YPaBHEHHUS!

pFW = @;(t) = const; (3-16)
P d(pw?) w \?| (3-17)
WE_T+gp[1+(@) }— 0.

Ha ITOABHXHOH TpaHHLE BLINIOJHACTCH YCIOBHE!
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P(ls,t) = Po(iy), (3-18)

rae lf— Texkymee nonoxenue GppoxTa.

3Has pacrpelielieHHe AaBJeHus 110 CTBOJIY, MOXHO OIPEAENHTE MAcCy rasa,
HaxOHAIIErocs B MOMEHT t B ckBakuHe. M3 ckasaHHOro cliemyeT, 4TO Macca
IIOJTHOCTRIO OMNpejensercs nonoxeHueM ¢porra: M(t) = M(lp). Wz ycnosus
MaTepHanbHoro OanaHca, IPAMEHEHHOTO KO BCEMY CTBOIY, ClelyeT ypaBHEHHE

niepeMenieHus GpoHTa;

dl
M/--&-f = Q. (3-19)

Tocne Toro xak BonHa mocruriia 3abos, NPUXOAUT B ABIDKeHUE (GIIOUA
B 1miacte. IIpenronaras TedeHue CHMMETPHYHBIM OTHOCHTENBHO OCH CKBAYKHHBEI,
obosnayuM uepes Ry pamuyc rpanuis: (pagdyc AeNpecCHOHHOH BOPOHKH),
oTAendomer obnacTk HenoABKHOro ¢IoHIa OT NPHCKBKHHHOM o6nacty,
B KOTOPOH IIOTOK CTal[MOHAPEH, H €T0 1eONT paBeH MTHOBEHHOMY 1e6UTY (hOHTaHA.
s BEruncnenus Ry ucnonesyercs ypapHeHue, ananoruasoe (3-19), B KoTopoM 1o
M nonumMaeTcst Macca ra3a B CTBOJIE M KPYTOBOH 06acTH I1acTa, pajinyc KOTOpoH
R, BeIOpaH Tax, 4TO Ha paccMaTpHBaeMOM WHTepBajie BpeMeHH Rr < R,. Utobm
onpenenute M(Ry), paccmaTpuBaeTcs 3a8a4a O CTAIIHOHAPHOM TEYEHHH B CHCTEME
«CKBaXXHMHa — ILIACT», YAOBIETBOPSIONIEM YCIOBHIO Ha ycThe (3-15) ¥ ycnoBuro

Ha NMOJBHIKHOM KOHTYpe:

P(Rs,t) = Py, (3-20)

Kpome TOTO, BBIIIOJIHAETCS YCIIOBHE CONPAKEHHS — HEIIPEPEIBHOE H3MEHEHHE

HAaBJIEHNS H MacCOBOI'0 pacxoad IpH Nnepexone oT MacTa K CKBaXXHE.

MCTO}IHKE pacueTa RHTEHCHBHOCTH HCTEYCHHS KEIKOCTH NPH
(l)om*annponannu CKBaXHH

CkBaxkuna TIPEACTABIIACTCA KaK COBOKYITHOCTE LMJIIMHIPDHYECKHX KaHAaloB
NEepEMEHHOI0 AHaMETPa, COCTHIKOBAHHAIX ITOCIEN0BATEILHO TOPEH K TOPILY.

CxBaxxuHa MOXKET HMETb HpOHBBOJ‘IBHBIf:I Yrojl HaKJIOHa K BEPTHKAIH

Ha pa3JIMYHBIX CBOUX YHacTKax.
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PaccmartpuBaercs ciyqaii cTaliOHAPHOTO MCTEUEHH.

HBrxenve ¢QmoHaa B TaKOH CKBaXKHMHE OIIMCHIBAETCH YpaBHEHHEM
COXPaHEHHS HUMITYJIbCa B [PEA0I0KEHHH H30TepMHYHOCTH IIOTOKA!

(y2 .
g—(-%:—)+%= m%%%ﬂ+p-g-cos(a(x)), (3-21)

rae: p — IwoTHOCTh Gunouna; U — ckopocTh (IorIa; X — pACCTOSHHE OT KOHEYHOH
TOYKHM CKBRXHHEI;, P — fgapneHue no anuHe CKBaXKHHBL, O — YIoJ OTKIOHEHHS
CKBaXXHHB] OT FOPH30HTAIHN; A — KO3Q(UIHEHT TpeHus; d(X) — BHyTpeHHHH AHaMeTp
KaHaja.

I'panMYHEIMM YCHIOBHAMH JAS IAaHHOIO YpaBHEHHS CIY)KaT HaBleHHS
B II1aCTe ¥ OKpyKaromeit cpene (1 atMm).

YpaBHeHHe IBUKeHH (PIIONA 3aMEIKAeTCH IBYMS COOTHOILEHHIMH:

YpaBHEHUEM COCTOSHHS,

COOTHOLIEHHUEM J71A OIIpENECIICHUS TPEHHA.
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IIpunoxenue Ne 4

K PykoropactBy no 6ezomnacHoCcTH
«Metonuxa aHay3a pUCKa aBapuil
HA OIIACHEIX ITPOU3BOJCTBEHHEIX 00BeKTax
HedTerazono0sYNy, YTBEPAKACHHOMY
npukazoM DenepanbHoi ciryKObl
TI0 YKOTOTHIYECKOMY, TEXHOJIOTHIECKOMY
H aTOMHOMY Ha/30py

OT </ » g.fxqgl&{ 2023r.Ne ¢

OcHoBHbIe noKka3aTeaH pucka asapui na OIIO HU'JL

Tabnuna Ne 1

Ioxaszarejsn pucka apapuii Ha NPOMBICAOBBIX TPyOonpoBoaax

Ne | VcnosHoe Enununa
/T | 0003HaYeHHe Hanmenosatue H3MEpeHHs
1 Anr WnTencusHocTh apapuii Ha I1T rox
2 Atooo Y neneHas HHTEHCUBHOCTE aBapHi 1/(1000 xm-rox)
3 M, Cpennsis Macca yreuex IIpH aBapHu
4 m, Cpernmsis Macca OTEph OIMACHBIX T
BEIIECTB IIPH aBapHH
5 R, OxupaeMas Macca IoTeps OlTaCHBIX T/TON
BEIIECTB IIPH aBapuu
6 R 1000 Y neneHsle 0XKHAAEMBIE TIOTEPH /(1000 xM-TOx)
OIACHBIX BEIECTB IIPH aBapUu
7 Y, Cpennuit pasmep ymepba oT aBapus, TBIC. pyO.
B TOM YHCIIE!
8 Ysoc a) cpelHuit pasMep InaTkl 3a TBIC. PYO.
3arps3HeHHe OKpYXaromed cpesl npu
aBapuu
9 Ys 0) cpeIHUeE TIOTEPH IIPY aBapUH B TBIC. PyD.
JEHEKHOM BEIpaKEHHUH
10 Ry Orxrpaemelii yepb ot aBapuil Ha ThiC. py0./rOx
IIPOMBICIIOBEIX TPyOOIpoBOAax
11 Ry 1000 Y nensHBIH oxHAaeMEIH ymepb oT MIH py0./(1000
aBapui KM-TO[)
12 Ry YacroTta rudeny oJHOTO YeloBeKa 1 roa™’
Gonee npu aBapysx Ha NPOMBICIOBBIX
TpyOonporonax (HHTEHCUBHOCTD
BO3HMKHOBEHUS aBapHi co
CMEDPTEIBHBIMH HECYaCTHHIMU
CIHYYasiMH )
13 Ric 10 YacrtoTa rubenu 10 yenosek u Oomnee rox”

npu aBapusax Ha [IT (MHTeHCHUBHOCTE
BO3HUKHOBEHHMSA KPYITHBIX aBapui ¢
TPYIIIOBBIME CMEPTENEHBIMH
HEeCYaCTHEIMH CITyYasiMH )
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Ne
n/m

VYcnosHoe

0003Ha4YeHue

HaumMeHoBauue

Enuauna
H3MEpEeHUs

14

RHC 50

Yacrtora rudenu 50 yenosek u Honee
npu apapuax Ha IIT (uHTEeHCHBHOCTB
BO3HUKHOBEHHS 0c000 KPYTIHBIX aBapHi
¢ IPYNIOBEIMH CMePTENbHEIMH
HEeCYaCTHBIMHU CITy4YasiMH)

rox”!

15

WHauBuayalsHEIH CpeIHerpyIIoBOi
pHCK I'MOeNy B aBapui OZHOTO YeJJoBeKa
U3 JHC/IA TIEPCOHANa, HaCelIeHHsT M HHBIX
OH3HIECKHX JTHI]

ron

16

RKOM

KonnekTHBHBEIH PHCK CMEPTENIBHOIC
nopaxkenus moaei ipu aBapuax Ha I[1T

yes/ron

17

RHOT

[ToTennuanbHEIA TEpPUTOPHATBHEIN
pHCK rudeny yenoBeKa OT aBapuu
(qacToTa BOSHUKHOBEHHS CMEPTENIBLHO
TIOpasKaoIHX (aKTOPOB aBapHH B
OTIpeNelIeHHON TOYKe TePPUTOPHH)

rog!

18

MBKII,

MaxCHMaIBEHO BO3MOXHOE KOIHYECTBO
MOTEPIEBINNX (B TOM YHclie NorubIumx)
npu aBapuax Ha [1T

HEIIL

19

Fix)

CounansHeld puck rubenu monei npu
apapusix Ha [1T

rox”

Tadmuma Ne 2

Hoka3zarenn pucka asapuii Ha naomagodHbix OIIO u Bx cocTaBasIOMMX

Ne | CumBonsHOe Emnanna
HaumeHoBaHMe
/i | 06o3HayeHHe U3MEepEeHHs
1 P, YacToTa BO3HUKHOBEHUS aBapHH rog”!
(pasrepmeTH3anuy o60py10BaHuA)
2 Psy YacToTa BOBHHKHOBEHUS aBapHH, rox
CBSI3aHHBIX C BO3HUKHOBEHHEM
ropaxaromniero d¢dexTa (B3phIB, 110XKap,
OrHEHHBIH 1ap 4 T.71.)
3 R, Yacrora rubens ogHOro gejioBeka u rog”!
Oonee npu aBapusx (MHTEHCUBHOCTH
BO3HHKHOBEHHS aBapHuil co
CMepTeNbHEIMH HECHACTHBIMH
CIIy4asiMH )
4 Ruc1o YacroTa rubenu 10 wenosek u Gosee rog”!

TIIpH aBapHsXx (MHTEHCHBHOCTh
BO3HHUKHOBEHMS KPYIHBIX aBapuii ¢
TPYNIIOBEIMHM CMEPTEIEHEIMH CIIYHasMH)
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CumMsonsHoe
obo3HayueHe

HaumMenosanue

Enuguna
H3MepeHH

RHC 50

YactoTta rudenu 50 uenosek u Oonee
npu apapusiX (MHTEHCHBHOCTD
BO3HHKHOBEHHUS 0C0B0 KPYIHBIX apapuii
C TPYIIOBEIME CMEPTENb HEIMH

CJIy4asiMH )

rox”!

n(ne)

Bo03MOXXHOE 9HCIIO NOTEPIEBHINX (B TOM
yHucse norubmmx) npu Hanbomnee
BEPOSITHOM CLIEHAPHUH aBapHH (B TOM
YHClle CPpeAr NIepcoHalia, HaceIeH! |
HHBIX (PU3UYECKHX JIHL)

qeal.

N(N.)

Bo3smoxHoe yucio noteprneBnmx (B TOM
yyclie norudmux) npu Haubonee
OITACHOM CLIEHapuH aBapHy Ha
monafoyHoM coopyxennu OITO HI'JT
(B TOM 4ucle cpeau NepcoHaa,
HaceneHHs ¥ HHBIX QU3NYEeCKAX JIHLL)

Ye.

WBnuBuayansHBIH cpeIHerpyinoBoi
PHCK THOEHH B aBapUH OHOTO
4eJI0BeKa H3 JHcia IepCoHANa,
HaceNleHUs i MHBIX (QU3HYECKHX JIHLI

ron”

KonnexTuBHBIN pUCK CMEPTENIEHOTO
TIOpaXKeHus JNoAeH NpU aBapu-
AX Ha IUIOMAZoYHOM 00BeKTe (B TOM
YHClle CpeIHEro0Boe OxMae-
MOe€ YHCIIO OTHONIKX cpeliy epcoHana,
HaceleHUs ¥ UHBIX QH3H-

HECKUX JIUIT)

yell./Tox

10

i, My

Cpenuas Macca IOTepb IPOJYKTa HITK
CHIPbS [IPH HauboIlee OMacHOM

1 Haubosnee BEpOATHOM CIIEHApHH
aBapuu

11

OsxugaeMble IOTEPHU IIPOIYKTA WX
CBIpBS IIPH aBaApHH

T/TON,

12

CpenHuit pazMep yuepba mpa Hanbornee
OIIaCHOM ¥ HauboJiee BEpOSTHOM
CLIEHapHH aBapyH, B TOM YHCHE:

THIC. pY6.

13

a) CpeIHHIl pasmep IIaTs 3a

3arpA3HEHHE OKpyXalomiel cpeisl Ipu
aBapuy

ThIC. pyb.

14

0) cpeHHE NOTEPU HPOIYKTA HITH
CBIPBA IIPH aBapUH B JEHEXHOM
BBIpaKEHIH

THIC. pyb.
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/i

CuMBoIBHOE
o003HaYeHue

HaumenoBanue

Enunauna
H3MEPEHUA

15

B) TOTEPH OCHOBHEIX
IPOH3BOJICTBEHHBIX (HOHIOB

THIC. pyb.

16

OxupnaeMelii yuiep6 ot apapuit Ha

mowmanouHoM coopy:xenun OIIO
HI'JT

THLC. py6./ron

17

IloteniinanbHEIH TEPPUTOPUATBHBIMH
pHCcK riubeny JenoBeka 0T aBapuH
(4acToTa BO3HMKHOBEHHS CMEPTENEHO
HopaXkarolux GaKTopoB

aBapyH B OIpeJielleHHOiT ToUKe
TEPPUTOPHH )

ron”

18

MBKII,

MaxkcuMallbHO BO3MOKHOE KONHYECTBO
TIOTEepIeBIINX (B TOM YHCJIE TOTHOIHX )
IIpY aBapUsX Ha MIIOMaT0YHEK
coopy:xenusix OITO

HI'ZL

el

19

F(x)

CounaneHeiii puck rubenu aroneit npu
aBapusx Ha IUIOMAag0YHOM
coopyxerun OITO HI'J]

o
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ITpunoxenne Ne 5

K PykosoncTBy no Ge3omnacHOCTH
«MeTtomMka aHaIM3a pUCKa aBapuit
Ha ONacHHIX IPOU3BOMICTBEHHEIX 00BEKTAX
HedTerazofo0BaH», YTBEPKLCHHOMY
npHKazoM PelepaibHol ciryxOnl
10 9KONOTHYECKOMY, TEXHOJIOTHIECKOMY
H aTOMHOMY Haa30py
OT « A7 » Jz:._/ﬁf:/éw 2023r.Ne <

PexoMeBTOBAHHBIE YACTOTDI pa3repMeTH3anHu H (l)OHTﬂHHpOBaHHﬂ CKBaXHH

YacToTel aBapHiiHOMH pasrepMeTH3anH ra30BBIX, HEe(PTAHBIX
W ra3’0KOHAEHCATHBIX CKBAXKHMH, BKIOYAd MOpPCKHE, PeKOMEHIYEeTCH NPUHHMATH
cornacHo tabmune Ne 1 npunoxenus Ne 5 k PykoBoacTsy.

YacToTel aBapHiHON pasrepMeTH3amWH IIPOMEICIOBEIX TPYOOMpPOBOAOB
PEKOMEHJIyeTCs MPHHUMATE COTIACHO cBefeHHAM PyxkoBonctBa mo 6e3o0macHOCTH
«MeTomHKa OUEHKH pHCKa aBapHi Ha TEXHONOrHYeCKHX TpybompoBoiax,
CBSI38HHBIX C IEPEMEIIEHHEM B3PLIBOIIOKAPOONACHBIX T'a30B», YTBEPXXAEHHOrO
npukasoM Pocrtexramzopa or 28 Hosbps 2022 r. Ne 410 m Pykomoactea
no OesonacHocTd «MeTonMKa OLEHKM PHCKA aBAPHH Ha TEXHOJOTHYECKHX
Tpy6OnpoBOAaX, CBA3aHHLIX C IIepeMeIIeHHEM BIPhIBONOKAPOONACHAIX KHIKOCTEH,

YTBEepXKAEHHOMY NpHKa3oM Poctexnamsopa ot 28 Hosbps 2022 . Ne 410.

Tabmuma Ne 1

YacroTsl PasrepMeTH3IAIIHH raloBhiX, HE(I)TS[HBIX H Ir'a3o0KOHACHCATHEIX
CKBaKHH, BKJIIOYad MOPCKHE

YacroTa, rox!

Honan
Onepa .
pauus CobeITHe Cpenviee Fas Hegre En. n3mepenusn ::::;:o:r;g
IHaYeHpe' P

PaﬂBeﬂOqHDE 6ypeHHe q)OHTﬂHHPOBB.HHB 1 54. 1 04 1 35 N 104 1 ,2' 1 0-1 Ha lTPOﬁYpﬁH'Hy}O 0’47
rmyOuHHOE (00bLIUHbBIE CKBRKHHY
CKBEKHEL) BiGpoc’ 1,310 | 1,4-10% | 1,2:107 | ua npoSypermiyio 0

CKBEXKHHY
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Onepaunn

ColbITHE

(oHTaHNpOBAHHE

YacrtoTa, ron’”’

Cpensee

1 a3
3HAYEHHE

1,6-10°

Hed1b

Ea. mamepennsn

Hons
fIOIBOJHBIX
sriGpocon’

toATaEHpOBANHNE

1,510 1,3-10° Ha npo6ypeHHyo 0,47
CKBRXKHHY
stbpoc L4107 | 1,5:107 | 1,2:107 Ha npoSypennyo 0
CKBRKHHAY

Ha npobyperHyo

Paspenousoe GypenAne, 8,5-10% |9,3-10% | 7.6-10* 0,47
raybunHOE CRBEMHHY
(BLICOKOHANMOPHEIE
BHICOKOTEMIIEPATYpHEIE | BRIGpOC 81-10° | 88107 | 7,2:10°3 Ha NpoBypeHHyo 0
CKBE;KHHDI) CHBAMCUHY
douranuposasme { 9,0-10* | 9,810 | 8,0-10* Ha nipobypennyio 0,47
CKBAKHHY
BRIGpOC 8,510 | 93-10° | 7,6-10° Ha npofypeHHY0 0
CKBAKHHY
OkcuryatanonHoe | qonTasHpoeanuwe | 3,9-10° | 4,2-10°% | 3.4-10° Ha [IpobypeHHyI0 0
6ypenne, rirybmsHoe CKBRYKHHY
{o6bMHEBIE CKRAXKHHRL)
BrIGpoC 3,7-10*% | 4,0-10% | 3,3-10° Ha npoGypeHHY0 0,2
CKBEKHHY
¢ouramuposanue | 2,4-100° | 2,6:10° | 2,1-107 Ba npofypeHHyio 0
CKBRJKHHY
DxemryataunonHoe | Budpoc 2,3.10° | 2,510% | 2,0-107 Ha npofypeHHyo 0,2
Gypeuue, riybunaoe CKBAXHHY
(BRICOKOHANOPHEIE
BRICOKOTEMMEPATYPHKIE
CKBAKHHEL)
3akaHaHBAHHE ¢ormaukposanne | 2,1-10° | 2,8-10° | 1,4-10° HA OTIEPRLHI0 0
CKBAXKMHE]
srIBpoc 3,6-10*% | 4,8-10% | 2,310 HE OMEepalio 0
Kanuraneuuli pemonT | ontanuporaune | 3,0010% | 4,0-10% | 2,0-10% Ha ONepaLuIo 0,36
CKBRKHH'
srbpoc 5,710 | 7,6-10° | 3,7-10" HB ONIEPALIHIO 0
Jobuiparomue tdouranmposarse | 3,7-10% | 7,2:10% | 2,1-10° Ha CKBE¥HHY B roj, 0,43
CKBRKHHEI
BriGpoc 4,510 8,8-10° | 2,6-103 Ha CKBEXKHHY B 1ol 0
dontanuposanue | 2,7-10° | 2,7-10° | 2,7-10° |  Ba ckBaXHHY B TOq 0
HoGueaommne
CKBEKHHE! (BHemHHe | BuGpoC - - - HE CKBAKHHY B TOJT -

IPHHHAR] - TONBKO LI
MOPCKHX 00bekToB)
5
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-1
YacroTa, roa Noas
Onepauns CobuiTie Cpensee Fas Hegre En. mamepesns 1;2111;0:::;(
IHaueHHe' p
T'azonarHeratencusie | Goyranuposanne | 7,2-107 7,2-107 - Ha CKBAYKHHY B rog 0,43
CKBayKHHBI
BrIGpOC 8.810° 8.8:10% - Ha CKBRKHMHY B roj| 0
Ipumesanue:

1. YacTora oHTAaHHPOBAHHSA H BEIGPOCOB HA FA30KOHAEHCATHEIX CKBAKHHAEX YCIOBHO MOKET OhITh TPHHATA N0 cTonGiy
«CpejHee 3HAYEHHEN;

2. ITapaMeTp HPHMEHHM TONLKO UL MOPCKHX CKEAMHH.

3. 3neck nox BEIGPOCOM MOHKMAETCA KPATKOBPEMEHHaA yTeuka N0OLBAEMOTO NPOAYKTA M3 CKBAXHHEEI, KoTopas Gblna
OCTAHOB/EHA HMEIOIIUMHCA CPEICTBAMH NPOTHBOaBApUiHON 3aMHTL

4. ITpy oTCYTCTBAM NEHHBIX NPH BHINCHHEHKH KOAHYECTREHHOI! OLEHKH pHCKA NIEPHOAKYHOCTE KANHTAIEHOPO PEMOHTA
CKBayKHMHB! MO¥eT OnITh MpHHATZ | pas B 5 net. Cpeanss NpoA0MKUTENBHOCTE ~ 30 Aneit.

5. TlpumeHuMo TONILKO ANA MOPCKHX cxBaxuH. [lpy onpeleneHHM 4acTOTHl YMMTBIBANMCH CREIYIOUIHE BHEIHHHE
DPHYHHBL IITOPMBI, NOMKAEpPHI, CTONKHOBEHHA C CyJaMH.

Tlpumenennmic faHALIE NpKHATH cornacHe IOGP Risk Assessment Data Directory. Report N 434-2, September 2019,

IIpamep:

Ha npoextupyeMoit KycTOBOH ILUTOMaAKE NIpEeIycMaTpPUBAETCs pa3sMellleHHe
TPeX Ta30BBIX CKBAXHH C aHOMAJLHO BBEICOKMM INIAacTOBEIM HaBieHueMm (ABII).
IlpennonaraeMelif neprox SKCIUTyaTalliK CKBaXHH 20 ner.

Obmias npoAomKHUTENBHOCTh CTPOUTENBHEIX paboT Ha KYCTOBOH IUIOMIAAKE,
BKJITO4ast OypeHue CKBaXKHH, — 3 Mecsua.

Pemenne:

Hcnonesys pannble Tabmunsr Ne 1 mpunoxenus Ne 5 k PykxoBonctsy,
HOJTy4aeM:

YacroTa BeiOpocos (BriIrouas GOHTaHHPOBaHKE) IS TOOBIBAIOIIHX Fa30BBIX
CKB)KHH:

Ha CTaJHM SKCIuTyatauuu — 7,2+ 10°+8,8-107 = 1,6:10™* Ha onHy cKBakuHY
B I'OJ;

Ha CTAIHH KAlHTATBEHOTO PEMOHTA CKBAXUHB! — 4,0+ 107+7,6-10% = 1,16-107
Ha OTIePaLHUIO;

npu Gypenmm (ans ckeaxuH ¢ ABIIN) — 2,6-10%42,5:-10° = 2,76-103
Ha NpOo0ypeHHYIO CKBAXKHHY;

Ha CTalMH 3aKaHYMBAaHHMA CKBaXHMHE - 2,8:-10%+4.8-10% = 7,6-10*

Ha OIepaluio.
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Yacrora BeIOpoca W3 CKBaOXHH B NEPHOL HMX CTPOMTENHCTBA C YHETOM
IPUHATOH NPOACIDKUTENBHOCTH CTPOUTENLHEIX PaboT:

(2,76-10° + 7,6-10%) -3/12 = 8,810 rog™.

C yderoM mnepuonma OSKCIIyaTaluy¥ ckBawuH 20 JeT u JLOIyLLIeHU
0 nepuoguyHOCTH NpoBeaeHus KPC u ero cpeaneii npoomKHTeNEHOCTH pacyeTHas
4acToTa BBIOPOCa M3 BCeX CKBAXKMH KyCTa B IEPHOJ MX KCILTYyaTalld MOXET GBITh
OIIEHEHA BEeJIMUYNHOH:

(1,6:104-20 +4-(30/365)1,16- 10)/20= 1,62-10"* rox.



