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NPEAUCIIOBUE

KoHuenuus OOLEKTHO-OpPHEHTHPOBAHHOIO («rHOKOro»)
HOPMHPOBAHUSA MPOMBIIIIICHHBIX NPEANPHATHH 1O MOXAPHOH
0€3011aCHOCTH, NOJIyYHBIIAs B HALIEH CTpaHE B NMOCIIECAHUE FObI
IIIAPOKOE pa3BUTHE, IPEAIIONATaCT PEIICHHE PAla TEXHHUYECKHX,
OpraHH3allHOHHBIX, IIPABOBBIX, COLMAIBHBIX M JPYIrUX 3ajay
B 00JIaCTH 10KapHOH 0e301acHOCTH.

OIHUM M3 KIIOYEBBIX MOMEHTOB B NpobieMe obecreye-
HUSA MO0XapHOH O€30IIaCHOCTH NPOMBIIUICHHBIX NpeXNpHATHIH
AIBJIACTCS BBIIIOJIHEHHE KOMILIEKCa paboT, OCHOBY KOTOPHBIX
COCTAB/IICT aHAJIM3, OLEHKA M VIPABJICHHE pPHUCKOM AaBapHH,
CONIPOBOXIAIOLIMXCA [10KapaMH M B3pbIBAMHM Ha TEXHOJIOrHYe-
CKOM O0OpYAOBaHHY € MOXAPOB3PBIBOOIIACHBIMH BEIICCTBAMH
M MaTE€pHaJIaMH.

B 3Toit obOjacTtH HakolieH ONPEACIEHHBIA MeEXIyHa-
POAHBIH U OTeYeCTBEHHBIH onbIT. Eme B 1976 r. B pamkax
['OCT 12.1.004-76 «lloxapuas 6e3onmacHocTb. OOuHe TpebO-
BaHHU» ObLUIO BBEICHO HOPMHPOBAHHE BEPOSTHOCTH BO3JEHCT-
BUA ONACHBIX JaKTOPOB moXkapa Ha yenoBeka. B 1998 r. navan
neicreoate ['OCT P 12.3.047-98 «lloxapHas 6e30macHOCTE
TEXHOJIOTHYECKUX nporeccoB. OOmme TpedboBanug. Meroawl
KOHTPOJISI», B paMKaX KOTOPOTO JaHbl IIPEAECIIbHO JONYCTHMBIE
3HAYECHHUS HHAUBHAYAILHOIO H COLXHAJIBHOIO PHCKOB JUIA Hace-
JICHHS, PO)XHBAIOLIETO BOJIU3H ONACHBIX IIPEANPUATHH, a TakKe
[IpeaCTaBICHbBI METOAB! pacyeTa YKa3aHHBIX PHCKOB H BEJIHYHH
ONacHBIX (PaKTOpPOB I0Xapa Ha HPOMBINUIEHHBIX OOBEKTaX.
B 2001 r. I'ocroprexsanzopom Poccuu yrBepxaeHs! «MeToau-
YEeCKHE YKa3aHHd I10 MNPOBEACHHIO aHAJH3a PHCKAa OIACHBIX
NpoH3BOACTBEHHBIX 00BbekTOB» PJ] 03-418-01, B xoTOpHIX yCTa-
HABJIMBAIOTCS METO/IMYECKHE NPHHUMIBI, TEPMUHBI U TOHATHA
aHaIH3a pPUCKa, oOIHe TpeObOoBaHHA K mpoueaype H odpopmiie-



HHIO PE3YJIbTATOB, a4 TAKXE IPEACTABIIAIOTCH OCHOBHBIE METO/IbI
aHa/TH3a ONIaCHOCTEH H PHCKA aBapHH Ha OMACHBIX MMPOH3BOACT-
BEHHBIX OOBEKTAX.

B MexayHapoaHO# IIpakTHKE IHHPOKOE PaCHpPOCTPAHCHHE
NOJIY4YHJIO HCIIOIB30BaHHE pykoBoJACTB TNO:

« CPR 18E. Guidelines for quantitative risk assessment
(PyxoBoaCTBO 0 KOJHYECTBEHHOMN OlICHKE PHCKA);

 CPR 12E. Methods for determining and processing
probabilities (Meroas! onpeneneHns 1 06pabOTKH BEPOATHOCT-
HBIX BEJIHYHH);

 CPR 14E. Methods for the calculation of physical ef-
tects (Meroapl pacyera pusznueckux 3¢ PexToB);

« CPR 16E. Methods for the determination of possible
damage (MeTons! onpenenesus BOIMOXHOr0 IMOPAKESHHUA ).

Hacrosmmee PyxoBoacrBo paspaboraHO Ha OCHOBE H
C YYE€TOM YNOMSHYTHIX BbINE HOPMATHBHBIX AOKYMEHTOB H JpYy-
'MX OTEYECTBEHHBIX H MEXIYHAPOAHBIX MyOJHKalHi B 001acTH
OIIEHKH PHCKa H IOpaXXalolmux (paKkTopoB aBapHH C IOXKapaMH
1 B3pbiBaMH [1-50] B pamkax BemonHenus pabor no Exunomy
tematudeckomy miany HUOKP MUC Poccun.

Ileppas penakuus PyxoBoacTrBa Onlla HarpaBii€HA
Ha OT3hIBHI H 3aME€YaHHA B 3aHHTEPECOBAHHBIE OpraHH3aIHH
H IIPEANPHATHS Pa3IMYHBIX MHHHCTEPCTB H BEJOMCTB, a TaKXKe
B PErHOHAIBHEIC OPraHbl roCyapCTBEHHOIO I0KapHOro Haja3opa
MYC Poccun.

bLUTH NOAY4YEHH! OT3BIBEI, KOTOPHIE COACPXKAIH PAJ KOH-
CTPYKTHBHBIX H NOJIE3HBIX 3aMc4YaHU¥ H NPEIIOXKCHHH, YITCH-
HEIX IIpH pa3paboTke OKOHYATENBHON peNaKkiid JOKYMEHTA.

CymecTBEHHOE BHHMaHHe IIPH pa3paboTke NOKYMEHTa
YAEISUIOCh OIPENEICHHIO INpPEAEIbHO JONMYCTHMBIX 3HAYCHHH
IoxxapHoro pucka. JlanHas npo6iema obcyxaanachk Ha CEeMHHape
«Ob1Me MOAXOABI ONPEACICHHA CTEIICHH PHCKA YpE3BhIYaHHBIX
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CHTyauuii», KoTopbmi coctosica 11 mapra 2004 r. nox pykoBoa-
CTBOM IIEPBOro 3aMECTUTENE MHHHCTpa Poccuiickonn denepaiivu
110 JICJIaM IpaXJaHCKOM OOOpOHBI, YPE3BBLIUAHHBIM CHTYalUsIM H
JIMKBHJIALIMH NOC/IEACTBHH cTHXHHHBIX OeacTBui 10.J1. Bopobnena.
B pabote cemuHapa npuHsaIM ydyactue pykoBoacrso MUYC Poc-
cun, yuyeHble H cnendanuctsl BHUMUIIO, Axanemuu I'ocynap-
CTBCHHOH NPOTHBONOXapHOH CiyxObl, MHCTHTYTA MamuHOBE-
neuns PAH, Ilentpa crpaternueckux uccaenosanui MUYC Poc-
cun, O®I'Y BHHH 1'OYC, PHIl «KypyaToBCKUHI HHCTHTYTY,
OI'VII HTH «IIpoMmeiniennas 6e3onmacHocTs», OAQO «Jly-
Ko, OO0 «TexHonoruu: aHain3 U ylnpaBj€HHE» H APYTrHX
3aHHTEPECOBAHHBIX OpraHu3anMii. PelneHHe 3Toro ceMHHapa,
onybsimkoBaHHOE B XypHaie «IloxapHaa O6e3onacHocTh», 2004,
Ne 2, ¢. 110, ucrnonp30BaHO NMpH NOATOTOBKE pa3jesa Mo J0nyc-
THMbBIM 3HAQYEHHAM IOXKAPHOI'O0 PHCKAa. YKa3aHHbIC NPEAECNILHO
OONYCTAMEBIC 3HAYEHUS MOXKAPHOIO PHUCKA CIERYET HCHONB30-
BaTh A0 BCTYIUIEHHA B ACHCTBHE TEXHMUYECKOIO perjiaMeHTa
«O0 o0IuX TpeOOBaHUAX MOXAPHOK OE30IIaCHOCTH.

JloxkyMeHT OB pacCMOTpPEH M OJ100peH Ha 3acelaHuH
CeKIIMHM HayuyHo-TexHHuyeckoro copera ®I'Y BHHUMIIO MYUC
Poccuu.



1. HASHAYEHUE ¥ OBJIACTb NMPUMEHEHUA

1.1. Hactosmee PykoBOACTBO NpeaHA3ZHAYEHO UTS OLIEHKH
PHCKa, CBS3aHHOIO C NPOSIBJIEHHAMH ONACHBIX (PAaKTOPOB IOMKa-
pa Ha NPOMBIIUICHHBIX IPEANPHATHAX, H YCTAaHABJIHBAECT METO-
JUKY OLEHKH 3HAYE€HHH MNOXApHOr0 pHCKa Id HNEepCoHasa
NPEONPHATHA H HACCIECHHUs, NMPOXUBAIOLIEr0 Ha IIpHUJIEraloleH
K IPOMEBIIIUIEHHOMY NIPEANPHATHIO TEPPUTOPHH.

1.2. PyxoBoncTBo pa3paboTaHO Ha OCHOBE CJIEXYIOLIMX
IIOKYMEHTOB:

o (DenepansHOro 3akoHa «O nmo)xapHoi 0€30MacHOCTHY;

¢ DenepambHOro 3aKoHa «O TEXHHYECKOM PETyIMpOBAHHN;

e ['OCT 12.1.004-91*. IToxapnas 6e3onacHoctb. O0mHE
TpeOOBaHHA;

e J'OCT P 12.3.047-98. IloxxapHas 6€301aCHOCTh TEXHOJIO-
IrM4ecKuX rnpoieccoB. O01ue TpeboBanus. Meroasl KOHTpOIIS;

e [IIIb 0I-03. I[IpaBuna noxapHo# Oe3omacHocTH B Poc-
cuiickod denepanuu.

1.3. PYKOBOJICTBO HE pacnpOCTpPaAHAETCA:

® HAa AJEPHBLIC PEAKTOPHl M NMPEAIIPHATHS MO MPOH3BOJI-
CTBY, niepepaboTke U XpPaHCHHIO PAJHOAKTHBHBIX BEIIECTB H Ma-
T€PHAJIOB;

® [IPEQIPHATUA [10 MPOU3BOACTBY H XPAHEHHIO IPOMBILI-
JICHHBIX B3PBIBYATHIX BEIECTB M DOEIPHIIAcOoB,

® KOCMHUYECKHE 0OBEKTHI M CTAPTOBLIE KOMILIEKCHI;

e 00BEKTHI, CBA3AHHBIC C ITPOBECACHUAEM MMOABOAHLIX H HOM-
3eMHBIX paboT;

¢ 00BEKTHI 110 YHHYTOXXECHHIO XHMHIECKOIr'0 OPYXXHS;

e O00BEKThl BOEHHOIO Ha3HAYCHHA.
1.4. B coorBerctBHH ¢ PencpanbHbM 3akOHOM «O Tex-

HHYECKOM pPEryJHpOBaHHH» HACTOAUIHHA JOKYMEHT HOCHT PEKO-
MEHAATEIbHBIM XapaKTep.
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2. TEPMUHbI U ONPEQENEHAA

B HacrosimeM PyxkoBOACTBE NPUMEHSAIOTCH CIEAYHOILIHUE
TEPMHHBI U OIIPEJIEJICHHUA:

[IpoMbimjaeHHOEe NpeANpHUATHE — HMYIICCTBCHHBIN
KOMIUIEKC, UCIIONb3YEMbIH IS OCYLIECTBJICHUS IIpeaIIpUHHMA-
TEJLCKOR JEATENbHOCTH. B COCTaB NMPOMBILUIEHHOTO IPEAIIPH-
ATUS BXOJAT BCE€ BHJBI HMYIIECTBA, IPEAHA3ZHAYECHHOIO IS €0
JCATEIbHOCTH, BK/IIOYAsd 3€MEJIbHBIE YYACTKH, 3JaHHUA, COOPY-
XEHHS, 000pyI0BaHHE, HHBEHTAPh, CHIPHE, IPOAYKIHIO.

IToxxapoonacHbIH TEXHOJOrHY¢CKHH mnpolecc — TEX-
HOJIOTHYECKHH IIpoUeCcC, IPOBOAHNMEBIN IIPpH HATHYHMH B TEXHOJIO-
THYECKOM ODOpYNOBAHHMH MATEPHAIBHEIX CPEMl, CIIOCOOHLIX BEI-
3BaTh MOXXap NPH OTKJIOHEHHM OT 3aJaHHBIX IIapaMETPOB IIPO-
1[ecca HJIH COCTOAHHA 000pYAOBaAHHA.

ABapHsi — pa3pyLICHUC COOPYKECHUSA H/HIM TEXHHYECKHX

CTPOHCTB, IPHMEHAEMBIX Ha OIIACHOM IIPOHU3BOACTBEHHOM
00BbeKTE, ¢ BHIOPOCOM OINACHBIX BEIIECTB.

KpynHas apapus — aBapHs, Ip4 KOTOPOH rTHOHET He Me-
HEEe NECATH YEJIOBEK.

ABapHHHAas CHTYAIlHsl — CHTYaldsi BOSHHKHOBCHHUS aBa-
PHH M BO3MOXXHOCTH €€ JAJIBHCHILIErO pa3BUTHAL.

ABapHHHES pa3repMeTH3alHAd — HEKOHTPOJIHPYEMOE
HapyIICHHE LEJIOCTHOCTH H/MIIM TEPMETHUYHOCTH JJIEMCHTOB
00OpyZIOBaHNA TEXHOJOTHYECKOM CHCTEMbI, IPHBOAAINEE K BbI-
OpOCYy rOpIOYMX CPEZ C BO3MOXHOCTHIO BOZHUKHOBEHHS 110XKapa.

YacToTa peaHI~UHH CUCHAPHHA AaBAPHH — YacTOTa BO3-
HUKHOBEHHS H Pa3BHTHA NAHHOIO BO3MOXXHOIO CLICHApHA aBa-
PHH B ONIPEIEICHHBIA IEPHOJ] BPEMEHH.

Hunnuupyomee coObITHe — NEPBOE IO BPEMEHH BO3-
HUKHOBEHHUS (HE MNPEAYCMOTPEHHOE TEXHOJIOTHYECKHM peria-
MEHTOM INpEeANPHATHA) COOBITHE, MPUBOIAIIECE K BO3HHKHOBE-
HUIO aBapHH.



Cuenapuit aBapHH — MoOJEIL IOCIEHOBATEIBHOCTH CO-
OBITHH C onipeneNIeHHOH 30HOM BO3IeHCTBHA ONACHBIX (aKTOPOB
IoXkKapa Ha JIOACH, 3[aHHA, COOPYXECHHS H TEXHOJIOIHYECKOE
obopyaoBaHue.

Iloxxap — HEKOHTPONHpYEMOE ropeHHe, NPHUYHHAIOLIEE
MaTCpHANIBHEIA ylIepO, Bpen XU3HH H 3JOPOBBIO JIIOACH, HHTE-
pecaM ob1ecTBa H rOCYapCTBa.

Iloxap-Bcnbimka — cropaHHe obyiaka NMpPEABAPHTENBHO
[IEpEMEIIIAHHOH ra3onapoBO3NYIIHOM CMeCH 0€¢3 BO3ZHHKHOBEHMS
BOJIH JIABJICHHS, OITACHBIX UL JIOJACH H OKPYXKAIOIIHX OOBEKTOB.

Ornennslii map — xpynHoMacmrabHoe AUPPY3HOHHOE
IUIaMsA Croparomed MacChl pacCHbUIEHHOI'O J>XHIKOIO TOILUIMBA
HJIH 1apoBOro obJiaka, NnogHUMalomeecs HaJl NOBEPXHOCTHIO

3E€MJIH.
IloxxapHasi OmacHOCTL — BO3MOXXHOCTh BO3HUKHOBEHUSA

10XKapOB, CHOCOOHBIX BEHI3BATh IIOpPAXEHHE HNEpPCOHAAa IIPO-
MBIIIJICHHOrO NPEANPHATHA M HACEJICHHS, ITPOXXHBAIOUIETO Ha
NPHWIEraloIleH K NPpOMBIINIEHHOMY IIPCIPUATHIO TEPPHTOPHH.

Iloxxapnas 0e30nacHOCTL — COCTOSHHE 3ALMHINECHHOCTH
JIMYHOCTH, HMYIIECTBA, 001IECTBa H rOCyapCTBa OT II0XKAPOB.

Onacnplii paxTop noxapa ~ ¢paxkTop noxapa, BO3eH-
CTBHE KOTOPOro NPHBOJMT K TPaBM€, OTPaBJICHHIO HJIH THOEIH
4eJIOBEKA, a TAKXE K MAaTEpHAIBHOMY y1IepOy.

YpoBeHb NoXapHOH ONACHOCTH — KOJIHYCCTBEHHAsA OLICHKA
BO3MOXHOIO ymepba oT noxapa H 4aCTOThI €0 peATH3allHH.

HnenTHHKALAE OIFACHOCTEA ABAPHHM — IIPOLIECC BHIAB-
JICHAS BO3MOXHBIX ABAapHHHBIX CHTYallHH Ha IPOMBIIIJICHHOM
NPEANIPHATHH H ONIPEACIICHHS HX XapaKTepPHCTHK.

AHARJ/IH3 ONACHOCTEH — BHIABICHHE HEXCJIATCIBHBIX CO-
ObITHH, BiIEeKyImmHX 3a cobO¥M peaM3alyio ONACHOCTH, aHAIH3
MEXaHH3Ma BO3HHKHOBEHHA TakWX COORITHH H MacinTaba HX Be-
JIMYMHBI, CIOCOOHOro OKa3aTh nmopaxarolnee JEHCTBHE.
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IloxapHbIHHi pHCK — MEpa ONACHOCTH, 00yCIIOBIEHHAA
BO3ZHHKHOBCHHEM H Pa3BHTHEM IOXAPOB.

[HoxapHbid pHCK NPOMBINLICHHBIX NPEANPHATHH — DUCK,
CBA3aHHFBIM ¢ MMOXKapaMH Ha IIPOMBIIUIEHHBIX IIPCIIIPHATHAX.

NMHauBAEOYAJIBHBIH NOXKAPHLIH PHCK — 4acToTa Iopa-
)KEHHUS OTACIILHOIrO YEJIOBEKa B pe3yJIbTaTe BO3JACHCTBHSA HCCJIE-
Jly€MBIX ONAaCHEIX (haKTOpPOB MOXKapa.

IloTeRAaJILHBLIA MOXKAPHLIA pHCK — 4acTOTa pealu3a-
IIMH ONACHBIX (AaKTOPOB II0Xapa B pacCMAaTPUBAEMON TOYKE
TEPPUTOPHH.

KoneKTHBHBIH NMOXKAPHLIH PHCK — 0)XXHAAEMOE KOJIH-
YEeCTBO MNOPAXEHHBIX B PE3yJIbTaT€ BO3MOXXHEIX I10XAapoB 3a
OIIpeAC/IEHHBIM NIEPHO BPEMEHH.

Comuaanbabii noxapasii pack (wm F/N xpusas) — 3aBH-
CHMOCTh YaCTOTHI BO3HHKHOBEHHA COOBITHH F, B KOTOPBIX IIO-
CTpajlaJio Ha OIpPEACIICHHOM YpOBHE HE MeHee N 4enoBeK
OT YMCJIA NOCTPAAaBIIHX. XapaKTEPH3YET TAKECTD IOCICACTBHA
(KxaTacTpOPUIHOCTD) 10XKAPOB.

OueHka noxapHoOro pucka — nNpouecc, HCIoJb3yeMbIi
IUIA ONPEACTICHHA YacCTOThI M CTEIEHH THAXKECTH IOCIECACTBHMH
peaM3aldy OnacHeX GakToOpoB I10XKapa JUIA 3A0POBbS YEJIOBEKa.
O1eHKa MOXAapHOro pHCKa BK/IIOYAET aHAJIM3 4YacCTOT aBapHd M
aHaJIM3 HX MOCJICACTBHH.

IIpueMiieMBIH DOXKAPHLIA PHECK — PHCK, YPOBEHb KOTOPOIO
JNOITYCTHM H OOOCHOBAi:, HCXOAS H3 COLUMAIBHO-IKOHOMHUYECKHX
cooOpaxeHHMid. PHCK 3KCIUTyaTalMi MPOMBIIUICHHOINO IIPEeIIPHATHS
SBNSCTCA TIPHEMJIEMBIM, €CJIH PaJd BhINOABL, HOJIYYaceMOH OT €ro
3KCILTYaTallHH, OOIEeCTBO MOTOBO MOKTH Ha 3TOT pHCK. KosmuecT-
BECHHBIC XapaKTCPHCTHKH MPHEMIIEMOr0 NOXAPHOINo pHCKa HOp-
MHPYIOTCH TEXHHYECCKHMH perjiaMeHTaMH HIH HOPMAaTHBHBIMH
NOKYMEHTAaMH.




3. OBLUUE NONOXEHUA

3.1. Lemio OUEHKH NOXAPHOTO DPHCKAa ABRIACTCA OlpeaciIe-
HME YPOBHS ITOXXapHOH ONaCHOCTH IMMPOMBIIUICHHBIX NMPEIIPHATHH.

3.2. KonnyecTBeHHOH MEpOH YpOBHSA NMOXAPHOH OIIaCHO-
CTH NPOMBIIUICHHBIX MPECANPHATHH ABIACTCA PUCK THOEIH JIO-
II€H TIpH 1oXXapax, B TOM YHCIIC:

¢ PHCK rudenm nepcoHajna NPOMBIILICHHOIO IIpe AN PUATHS;

® pHCK rubenn HaceNeHHs, NIPOXHBAIOLIEr0 HA TEPPUTO-
PHH, IpHJIETAIOLIEH K IPOMBIIIUICHHOMY IpeaNPHATHIO.

3.3. Puck rubenn HaceIeHHSA M NEpCOHANIA IMPOMBIILIEH-
HOI'O NpEeONPUATHA IIPH M0XKApaX XapaKTepH3yeTCs YHCIIOBBIMH
3HAYCHUAMH NOTCHUHAIBHOIO, HHIUBHIYAJIBHOIO, KOJUIEKTHB-
HOIO H COLHAIBHOIO [TOXKAPHBIX PHCKOB.

Pe3ynbTaThl OLEHKH IMOXKAaPHOI'0 pHCKa HCIOJB3YIOTCH:

e JUIS CpaBHEHHS YPOBHSA IOXApPHBIX PHCKOB IIPOMBIIII-
JIEHHOr0 IPEAIIPHATHA C IPEACIBHO NONYCTHMBIM 3HAYCHHEM
IPHEMJIIEMOTrO MOXAPHOTO PHCKA,

® JUIA OPHHATHA PELICHHH IO pa3paboTke NOMOIHHUTEIIb-
HBIX MEP 10 CHHUXXEHHIO M0XAPHOH OMaCHOCTH NMPOMBINIEHHOTO
NPEANPUATHA B ClIydae NPEBBIIIEHHS OJHOIO HJIM HECKOJBKHX
PACYETHBIX 3HAYEHHH ITOXAPHBIX PHUCKOB, IICPEYHCIICHHBIX B II. 3.3,
IpeaeIbHO JONYCTUMBIX 3HAUYECHHH;

® nIpH pa3paboTKe NMPOCKTHOH HOKYMEHTAllMH H IPOBE-
ACHHH MOCYXAPCTBCHHON 3KCIIEPTH3HI 110 TOXAPHOH O6e30nacHo-

CTH NNPOMBILIUICHHBIX NPEeANPHITHH.

3.4. IlpenenpHO NONYCTHMBIE 3HAYECHHSA NPHEMJIEMOIO
MOXXKapHOI0 PHCKA JUI HaceJIeHHs, ITPOXHMBAIOLICIO Ha TEPPHTOPHH,
[Ipuieramome K NPpOMBINUICHHOMY IPEANPHATHIO, OT NPOMBILI-
JICHHOM AeATEJILHOCTH 3TOro NPECANPHATHA perilaMeHTHPYIOTCS
['OCT P 12.3047-98.
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[ToxxapHBIH PHCK IS HACEJICHHS IIPHHUMAETCS O€3yCIIOBHO
NPUEMJIICMBIM, CCJIH:

¢ WHIAUWBHAYAIbHBIA PHCK MEHBIIIE 10° rox™';

® COUMAIBHBIN PHCK MECHBLIE 10”7 rox™.

[loXxapHbIM pHUCK IS HACEJICHUSA TPUHUMaAETCH 0€3yCIIOBHO
HEIIPHUEMIIEMbIM, €CIIH:

y : -1
® HHIUBUAYAIbHBIA pHCK Oosiblie 10 °ron’;

® COLHAJIBHBIA PHCK OOJIbILE 10 rog™.

Ecnin MHAMBHAYAIBHBIH PUCK HAXOJHMTCH B AUANA30HE OT
10° 10 10 rox™ w/wnu conmanpHbIM PHCK HAaXOOUTCS B JHaIa-
soHe oT 10”10 10 rox™', TO MpHHHAMaeTCS, UTO [IOXKAPHBIA PHUCK
HaXOJIUTCA B 30HE XKECTKOr0 KOHTPOJIS pHCKa. B 3TOM 30HE pHCK
CYATACTCA NONMYCTUMBIM TOJBKO TOrAa, KOrja IPHHATHI MEPHI,
NO3BOJIAIOMINE CHU3HTH €ro HaCTOJIbKO, HACKOJIBKO 3TO IPaKTH-
4eCKH uenecoobpasno. Ilpu 3toM HMeeTca oTpaboTaHHaA CHC-
TE€Ma OIOBEIEHHUS O ITOXKAPOOIACHBIX CHTYALUAX H MOoXKape.

3.5. IloxapHbl pHCK Ui NEpCOHAIA IIpHHHUMAaeTca 6e3-
YCJIOBHO IIPHEMJIEMBIM, €CJIH HHIMBHAYAJIBHBIA PUCK MEHBIIE
10 rox™’, u Ge3ycnoBHO HEIIPUEMJIEMBIM, €CJIH HHAWBHAYaAJIb-
Hbli puck 6onpme 107 rox”. Ecnu MHAMBHAYaIBHBIN PHCK Ha-
XOMIUTCA B JUAINA30HE OT 107 0 10 ro,u'l, TO IPUHHUMACTCH,
4YTO IOXAPHBEIA PHCK HAaXOJHUTCA B 30HE XECTKOI'O KOHTPOJIA
pucka. B 3TOH 30HE pHCK CUMTAETCS JONMYCTHUMBIM TOJILKO TOT-
J1a, KOrAa IIPHUHATHI MEPHI, IO3BOJIAIOLIHE CHU3UTh €r0 HACTOJIb-
KO, HACKOJIbKO 3TO IpaKTHYECKH LeiaecoobpasHo. [Ipu 3Tom
NOJDKHBI BBINOJIHATECA CIEAYIOIIHE TPeOOBaHMA:

® HAaXO0XXJICHHUC L OMMACHOH 30HE C BHICOKMMH 3HAYECHHAMH
NOTEHIMAILHOIO PUCKA OTPaHHYCHHOrO 4HUCIa JIOAEH B TEYe-
HUE OrPaHHYEHHOI'O IIPOMEXYTKA BPEMEHH;

® MEPCOHAUI IPECANPHATHA XOpOIIO OOyYEH M T'OTOB
K ACHCTBHAM I10 JIOKAIH3AIlMH H JIHKBHIALMH MMOXAPOOIACHbIX
CHTYAlLlHH H I1I0XKapOB,;

e HMeeTCA OTpabOoTaHHash CHCTEMa OMOBELICHHUS O IMOXa-
POOMAaCHBIX CHTYAIIHAX H NOXape.
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4. OLUEHKA NOXAPHOI'O PUCKA

4.1. Ouenka noxapHoOro pMcka JOJDKHA BKJIIOYATh B ceOs
CJICAYIOLINE B3aUMOCBA3aHHbBIE 3TAIIBI:

¢ HACHTH(QHUKALHIO OIaCHOCTEH, XapaKTEPHBIX I pac-
CMaTPHUBAEMOr0 NPOMBILUICHHOTO NPEAIIPHATHA,;

® omnpeneyieHHE IEPEYHSA COOBITHH, HHHLUHHPYIOLIUX
aBapHHHYIO CHTYAlHIO;

® aHaIM3 BO3MOXHBIX aBAPUMHBIX CHTYaUHH (BKJIIOYasd
YCTAHOBJIEHHE YaCTOT UX pEayIH3alliH);

® JIOCTPOCHHE MHOXECTBa ClICHApHEB BO3HHKHOBEHHUSA
H pa3BHTHSA AaBAapHHHBIX CHTyallud M aBapud ([IOCTPOCHHE
JIOTHYECKHUX AEPEBbEB COOBITHI);

® MNOCTPOCHHE IIOJIEH MOpaxarolMX (HaKTOpOB, BO3HH-
KaIOL[HUX [IPH Pa3jIMYHBIX CLICHAPHSIX PAa3BHTHA aBapHHU;

® OLEHKY IOCICACTBHM BO3IECHCTBHSA ONACHBIX (PAKTOPOB
Ha 4YEJIOBEKa.

4.2. OcHOBHOM 331ayYel sTana MACHTH(HUKAIMH OIacHO-
CTEH SBJISETCH BBHISBJICHHE H OIMMHMCAHHE BCEX UCTOYHHKOB OIlac-
HOCTEH U CLIEHAPHEB HX PEATH3ALIHH.

HnedTudukanus OnacHOCTEH peaiM3yeTcss Ha OCHOBE IIPO-
BEJICHHS aHaJIM3a OCHOBHBIX H BCIIOMOraTelbHBIX IOXapooIac-
HBIX TEXHOJIOTHYECKUX MPOLECCOB Ha IPOMBIILIEHHOM IIpEaIIpH-
SSTHH, OOBEMHO-IUIAHUPOBOYHBIX PCIICHHH 30aHUM H COOpYXKe-
HHH, KOMIIOHOBOYHBIX PELIEHHH M KOHCTPYKTHMBHBIX OCOOEHHO-
cTel Oo0OpyAOBaHHA, ONPEACIICHHA KOJIMYECTBA JIIOAEH, €IHHO-
BPEMEHHO HAXOIAIIMXCA Ha TEPPHTOPHH 00bEKTa H BOJIH3H HETO.

JIi1s OLICHKH MOXApPHOM ONacCHOCTH OOOpPYAOBAHMS, YCTaHO-
BOK, HX 3JIEMEHTOB CJIEAYET HCIIOIL30BATh CIICAYIOLIHE CBEICHHUA

® J[aHHBIC O HAJIMYMHU H BHJE IOPIOYHX BEMICCTB H MaTe-
PHAJIOB, HX KOJMHYECTBE, QHU3IHMKO-XHMUYECKHX CBOHCTBaxX H IIO-
Ka3zaTeJsixX IOXapHOH ONacHOCTH;
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® TEXHOJOTHYECKHE MapaMeTpsl 00OpynOBaHHUsA (OaBiie-
HHE, TEMIIEPATYpPa, YPOBHHU 3aII0JTHCHHUSA, MAaTCpHAIbHEIE IIOTOKH )
H NOABOAAINUX/OTBOMAIIUX TpyOonpoBOonOB (AMAMETPHI, TOJI-
IIIUHBI CTEHOK, paCCTOSHUE O OTCEKAIOIIEH apMaTyphl);

¢ [apaMETpbl HCIOJHHUTEIBHBIX MEXAaHU3MOB CHCTEM
[IPOTUBOABAPHIHOHN 3alIUThI (BpeMS 3aKPBHITHS U OTKPLITHA 3a-
[IOPHOM apMaTypbl, HAaJEeXHOCTH CpabaThIBaHHUs, IPOU3BOIU-
TEJIBHOCTh HACOCOB HMIJIH APYIrHX YCTPOHCTB aBapHHHOIO OIIO-
POXXHECHHUSA);

® TIEOMETPHUYECKHE XAPAKTCPUCTHKH B3aUMHOI'0 pacIio-
JIOXKEHUs OOOpYOOBaHHS U €ro 3JIEMEHTOB, IPHBA3KA €IHHHUIIbI
000pyZI0BaHHA HA MECTHOCTH.

4.3. OnpeaeneHue NEPEYHS COOBITHH, HHHIMHPYIOIIHX
ABApDHHHYIO CHTYAILlHIO, IPOEOAMTCA C ICJbIO BBIABJICHHSA BO3-
MOXXHBIX IPHYHH U MECT BO3HHKHOBCHHS aBapUHHOH CUTYAIHH.
PaccMaTpuBaroTCsi COOBITHSA, peann3alisd KOTOPBIX MOXET IpH-
BECTH K OOpa3oBaHMIO IOPIOYCH Cpelbl H MOABJICHHIO HCTOYHH-
Ka 3a)XKHUIraHHuA.

IIpn naeHTHHUKALNM ONTACHOCTEHR U ONpEaCICHHH NEPEYHS
COOBITHH, HHULIMUPYIOLMX aBapHIO, JOJDKEH BENIOJHATHCA aHATH3
AOCTAaTOYHOCTH ISl KOJIMYECTBEHHOM OLIEHKH pHCKa MHPOpMa-
MY O IIPOMBILUUICHHOM HNPENNPHATHH H €r0 IMPOSKTHBIX H TEX-
HUYECKHX PEIICHHUSIX.

PemieHue BONMpo«« 0 IOCTATOMHOCTH HHPOPMAIHH OCYI1IE-
CTBJISIETCS HAa OCHOBE CONOCTABJICHHS NAHHBIX, COACPXKAIMUXCH
B IIPOEKTHOH JOKYMEHTAIlHH MNPOMBILUICHHOIO0 NPEAINpHATHS,
M HCXOJHBIX JaHHbBIX, HEOOXOAMMBIX IS NPOBEACHHUA aHAIH3a
NPOLIECCOB BO3HHKHOBEHHS aBapHH H BO3JACHCTBUA HX IOpa-
XarolHUX GakTopoB Ha MEPCOHAN H HACEJICHHE.

13



Hanbonee BepoATHBIMH HHHUHHPYIONUMH aBapHAHYIO
CHTyallHIO COOBITHSAAMM HAa INPOMBINUIEHHBIX NPeANpHATHAX
C IOXXapOONaCHBIMH TEXHOJIOTHYECKUMH IIPOLIECCAMH CIEHAYET
[IPHHUMATDh CJIEOYIOIIHE:

® BEIXOJ NapaMETPOB TEXHOJOIHYCCKHX MPOLECCOB 33 KPH-
THYECKHE 3HAYEHHUSA, KOTOPbIH BEI3BAH HAPYIICHHEM TEXHOJIOIHU-
YECKOI'0 peErjaMeHTa (Hanpumep, NEpPEMB TOIJIHBA IIPH CJIIMBO-
HAJIUBHBIX OII€palUAX, pa3spyLUICHUE 000pynOBaHUS BCICACTBHE
NPEBBINICHUSA AABJICHHUA 110 TEXHOJIOIHYCCKHUM NMPHYHHAM, NTOSB-
JICHHE HCTOYHHKOB 3aXXHIaHHs B MecTax 0Opa3OBaHUs rOPIOYUX
ra3ornapoBO3AYIIHEIX CMecel );

® pasrepMeTH3alUs TEXHOJOrHYECKOoro oO0OpyAOBaHUs,
BbI3BAHHASA MEXAaHHYECKHM (BJIHUSAHUEM IOBBIUECHHOIO HIJIH I10-
HHXKCHHOI'O [aBJICHHSA, NHHAMHUUYECKMX HArpy3o0K H T. II.); TEM-
[IEPATYPHBIM (BJIIMAHUEM IMOBBLIICHHBIX HJIH IOHH)XCHHLIX TEM-
[IepaTyp) U arpeCCUBHLIM XHMHYECKHUM (BJIUAHHUEM KHUCIIOPOX-
HOM, CEpOBOAOPOAHOMN, INEKTPOXUMHYECKONH H OHOXHUMHYCCKOH
KOPPO3HH) BO3ACHCTBUSIMH,;

® MEXAHHYECKOE MOBPEXJACHUE 00OOPYAOBAHHSA B PE3YJlh-
Tare OMHOOK IEPCOHANIA, NAACHHUS IIPEAMETOB, HEKAYECTBEHHO-
ro NpoOBEACHHA PEMOHTHBIX H pErjaMEHTHBIX padoT 4 T. 11. (Ha-
[IPUMEP, pasrepMeTu3anus o0OpyJOBaHUSA HJIH BEIXOX H3 CTPOS
3JIECMEHTOB €r'0 3allUTLI B PE3YyJbTAaTE MOBPEKICHHUSA IIPH pe-
MOHTE HMJIH CTOJIKHOBCHHS C XCJIE3HOAOPOXHBIM HJIH aBTOMO-

OMJILHBIM TPAHCIIOPTOM).
4.4, AHaIN3 BO3MOXXHBIX aBApUHHBIX CHTYallHH IPOBO-

JUTCA C IEJIbIO BRIABJICHHA YKa3aHHBIX CUTyallHH H YCTaHOBIJIE-

HHS 4aCTOT KX peaIH3alHH.
BriaBieHHe aBapHHHBIX CHTYyallMH OCYIUECTBJIACTCA Ha

OCHOBAHHH H3YYCHHS:
® CTPYKTYpH! IIPOMBILIJICHHOIO NPENIIPHATHSA, NPOCTPAH-
CTBEHHOT'O pa3MENICHHS €ro 3JIEMEHTOB,
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¢ OCHOBHBIX OIl€pallHH, OCYIIECTB/IICMEIX HA IPOMBIII-
JICHHOM NPEANIPHATHH, TEXHOJOIHYECKHX CXEM, UCIOIb3YEMOI'0
o0opyzi0BaHHA;

® IMEpCYHA BEUWIECTB H MATEPHAIOB, IIPHUMEHAEMBIX Ha
IPOMEIILICHHOM IIpEANIPHATHH,

® IEpeYHS OCHOBHBIX OIIACHOCTEH, XapakTEPHBIX IS
paccMaTpHBaEMOI0 NMPOMBINIUIEHHOT'O MTPEANIPUSATHA

® [epeyHs COOBITHH, HHULIMHPYIOIIUX ABAPHIO;
® OTKa30B 0DOpyJOBaHHA, HMEBIINX MECTO Ha NPAKTHKE

¢ NAHHBIX O HAEKHOCTH UCIIONBE3YEMOI'O 00OPYAOBAHMS;
® BO3MOXHBIX OIMHOOYHBIX ACHCTBHH NIEPCOHANA;

® MECTHBIX METCOPOJOrHYECKHMX H reorpa@HYeCcKHX
XapaKTEPHUCTHK.

Il BBIABIICHHS aBapUHHBIX CHTYAlUH DPEKOMEHAYETCS
OCYIIECTBHTDh JECICHUE TEXHOJOIMYECKOro 000pynoBaHHUA (TEX-
HOJIOTHYECKHX CHCTEM 00BEKTa) Ha YYACTKH. YKa3aHHOE Jele-
HUE OCYINECTBIAECTCHA, HCXONSA H3 BO3MOXHOCTH pa3jICIbHOH
FepMETH3allMd 3THX Y4YacTKOB IIPH BO3HHKHOBEHHH aBapHH.
PaccMaTpHBalOTCS aBapHHHBIC CHTYAIlMH KaK Ha OCHOBHOM, TaK
M BCIIOMOraTelIbHOM TEXHOJIOHYeCKOM 00opynoBaHuu. Kpome
TOTO, HEOOXOAMMO YIECTh BO3MOXXHOCTh BO3HHKHOBCHHUSA 110XKapa
B aIMHHHCTPATHBHBIX 3JdaHHAX, MNPOH3BOACTBEHHHIX, CKJIA-
CKHMX, a TaK)XXE€ IOMEINEHHAX JUIA BCIIOMOraTEIILHOrO TEXHOJIO-
FH4ECKOro ooopyaoBaHHs.

B nepe4yHe aBapHHHBIX CHTYallHH NPHMEHHUTENHHO K KaX-
JIOMY Y4acCTKy, TEXHOJIOTHYECKOM YCTAHOBKE, 3JJaHHIO H COOPY-
KEHHIO TPOMBIIUIEHHOIO NPEANPHATHSA BBIACISIOTCA IPYINBI
aBapHHHbIX CHTyalHH, KOTOPHIM COOTBETCTBYIOT OJHHAKOBBLIEC
MOJIE€IH BO3HHKHOBCHHS H Pa3BHTHS aBapHH.
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[Ipy aHanu3e aBapuWHBIX CHTyallWH, CBA3aHHBIX C pa3-
repMeTH3alMel TEXHOJIOTHYECKOro OOOpydOBaHHA, CIEAYET
pacCMOTPETh YTEUKH IPH PA3NHYHBIX JHAMETPAX HCTEYCHHS
(B TOM 4YHCJI€ MAaKCUMAaIbHBIC — IPH IIOJHOM pa3pylLI€eHHH 060-
PYAOBAHHS HIIH IIOABOAAIUX/OTBOAALIUX TPYOOIIPOBOIOB).

[locne BbIABIIEHHSA aBapUMHBIX CHTYAIlHH ClIEIYET YCTaHO-
BHTh BEJIHYHHBI 4aCTOT HX peaIH3alHu. /{8 ycTaHOBJIEHHA
4acTOT peaIM3allid aBApHUHAHBIX CUTYAllHH MOTYT HCIOJb30-
BaTbCS CTATHCTHYECKHE NAHHBIE 10 aBAPHHHOCTH HJIH PACUCT-
Hbl€ JaHHBIE IO HALEKHOCTH TEXHOJIOTHYECKOro 000pyaoBa-
HUA, COOTBETCTBYIOLIHE CIICUH(PUKE 0OBEKTA OLICHKH PHCKA.

Hugopmanusa 0 yacrtoTax aBapHMHHBIX CHTyallUd (B TOM
YHCJIE BO3HHKIIHX B pe3yJjibTaTe OIMOOK INEepCOHaa), HE0OXO-
OMMas U1 OLCHKH PHCKA, MOXET OBITh MMOJIydeHa HENOCPE/ICT-
BEHHO H3 JJaHHBIX 0 QYHKIHOHHPOBAHHH HCCJIEYEMOTO OOBEKTA
HJId M3 JAHHBIX O (PYHKIIMOHHPOBAHHH JAPYTrHX IOJOOHBIX
06beKTOB. HEKOTOPBIE CBEACHHMSA 10 YACTOTaM OTKa30B TUIIOBOTO
000OpYyAOBAaHHUS IIPOMBILILJICHHEIX IIPEANPUSATHMA, 4acTOTaM yTe-
YeK H3 TE€XHOJIOTHYECKHX H MArUCTpPaIbHBIX TpyOOIpOBOIOB,
a TAKXE 4YaCTOTaM BO3HHKHOBCHHS I1I0XApOB B 3JaHUAX H CO-
OPY)XXCHHUSIX NpeNCTaBJICHEI B IIPHII. 1.

4.5. JIng nocTpoeHHS MHOXECTBA CLIECHAapPHEB BO3HHUKHOBE-
HUS H pa3sBHTHA aBapUMHBIX CHTyallHH H aBapHM HCIOJIL3yETCS
METOJl JIOTHYECKHX IepeBbeB COOBITHM (fanee — JIOTHYECKHX
IICPEBLEB).

Jlorngeckoe nepeBo COOBITHH NMpEeAHA3HAYEHO A rpadH-
yecKoro orobpaxeHHs obumIero xapaxkrepa pa3BHTHS BO3MOX-

HbIX aBapHHHBIX CHTYaAIlHH H aBapHH C OTPAXCHHEM NPHYHHHO-
CJIEACTBEHHON B3aHMOCBA3H COOBITHH B 3aBHCHMOCTH OT CII€-

IIHPHKHA OIIaCHOCTH OOBEKTAa OLICHKH PHCKa C YYE€TOM BJIHAHHA
Ha HUX UMEIOMHXCA 3alHTHBIX MEPOINIPHUATHH H ABJIAETCS OCHO-
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BOM JUIA OLIEHKH pHCKa. CrieHapuii BOBHUKHOBEHUA M Pa3BHTHA
aBapHHHOM CHTyaIlHH ¥ aBapHH HA JIOTHYECKOM JEpPEBE OTpa-
XKAeTCA B BHJE IOCIECA0BATEILHOCTH COOBITHH OT HCXOQHOIO
110 KOHEYHOI'0 COOBITHSA (BETBb cpeBa COOBITHH ).

PexoMeHayemas Mnpoucaypa HIOCTPOCHHUS JIOTHYECKOIro
7Aepera COOBITHH MPHUBEICHA B IPHUIL. 2.

llp¥ NOCTPOECHHH JIOTHYECKOTO JepeBa COOBITHH Cleayer
HCIIOJIb30BaTh:

® YVCIOBHYKO BEPOSATHOCTh pECAM3ALMHU Pa3IHYHBIX BET-
BEH JIOTHUYECKOro iepeBa COObITHH U NEPEXOJa aBapHHU B TY HJIH
HHYIO CTaIHIO PA3BUTHS;

® BEPOATHOCTH CpadarThIBaHUA COOTBETCTBYIOIMX CPEACTR
IpeAOTBpAIlCHUA HIIH JIOKAIM3allUH aBapuH (IpHHHMAaETCSH
10 UMEIOLIEHCA CTaTHCTHKE WM IO NMAaCNOPTHBIM JAaHHBIM 000-
PYJAOBaHHSA);

® BEPOATHOCTH MOPAXKEHHUS PacIoJIOKEHHOrO B 30HE aBa-
PHH TEXHOJIOTHYECKOro OOOpYAOBAHHA H COOPYXEHHH IIpO-
MBIIUIEHHOIO NPEAINIPAATHSA B pe3yJIbTaTe BO3JACHCTBHS HA HHUX
OTIAaCHBLIX (GAKTOPOB MOXKapa.

4.6. Ilpyu nmocTpoeHMH MOJIEH Nopaxarolwux (aKTOpOB,
BO3HMKAIOIMX NPH PA3UYHBIX CIECHAPHUAX PA3BHTHSI aBapHH,
CIElyET paCCMOTPETH CICAYIOLIME ONlaCHBIE (GAaKTOPHI OXapa:

® TEIUIOBOE H3ITy4CHHE NpH (aKeIbHOM rOpPEHHH, I0XKa-
pax IIpOJMBOB H OTHEHHEIX 1Hapax;

e H3OBITOYHOC JEBJICHUE H HMIYJILC BOJIHbI JaBJICHHA
[IPH CrOPaHHH ra3QmapoOBO3AYIIHOH CMECH B OTKPHITOM IHPO-
CTPAHCTBC;

¢ H30BITOYHOE [JABJICHHE W HMNYJLC BOJIHBI JABJICHHUA
[pH pa3peIBE COCyZa B pe3yJibTare BO3ACHCTBHS HAa HEro oyara
noXxapa;
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e H30BITOYHOC MaBJICHHE IIPH CrOpaHHMH Tra30NapoOBO3-
AYIIHOH CMECH B IPOU3BOACTBEHHOM ITOMEIICHUH;

® KOHICHTPAILHI0O TOKCHYHBIX KOMIIOHEHTOB ITPOJYKTOB
TOPEHHA B [IOMEUICHHUH;

® CHI)XKCHHE KOHLEHTpAUMHM KHCJIOpOJAa B BO3OyXE IIO-
MELICHHS;

® 33JbIMJIEHUE aTMOC(EPHI IOMEILECHHS;

® CpeaHECOOBEMHYIO TEMIIEPATYDPY B IOMEIIECHHH;

® OCKOJIKH, 0Opa3yromuecs NpH B3PHIBHOM pa3pyUICHHH
3JIEMEHTOB TEXHOJIOTHYECKOrO 0O0PYIOBaAHUS;

® pPACHIMPAIOINMECH MPOAYKTBI CrOpaHHs INpPH pealu3a-
UM [107Kapa-BCIBILIKH.

J19 OnEHKH OonacHBIX (PAKTOPOB aBapHi C NOXapaMH Clie-
OyCeT YYHUTHIBATh (QHU3NUYECKHE ABJICHHSA, MPOTCKAIOIHUE IIPH Ta-
KHX aBapuax. AHAJIH3 [IPOBOIHTCA HA OCHOBE MAaTEMAaTHYECCKOIO

MOJEIIHPOBaHHUA 3THX sABJICHUH. Clnenyer pacCMOTpPETh Clie-
OYIOIIHE TIPOLECChl, BO3HHKAIOIIUE IIPH aBapUH HIIH SBJIA-
IOIHECH €€ MOCIEACTBHAMH (B 3aBUCHMOCTH OT THIA 000pya0-

BaHHUA H 0Opalaromuxcs Ha IPEIIPUATHH BELECTB):

® HCTCYECHHE XHAKOCTH U3 OTBEPCTHA;

® HCTEYCHHUE ra3a U3 OTBEPCTHA;

e JByX(a3zHOE HCTEUECHHE U3 OTBEPCTHS;

® pacTEKaHHE XXHIKOCTH IIPH pa3pylicHUH 000pY10BAHHS;

e BBIOPOC ra3a npu pa3pymeHHH 000pyAOBaHHUS;

e (GOpMHPOBAHHE 30H 3ara30BaHHOCTH;

® CropaHH€ rasonapoBO3AYLUIHOH CMECH B OTKPBITOM
IIPOCTPAHCTBE;

e pa3pylICHHE COCyda C IEPErpeToH JIETKOBOCILIAMeE-
HIOINENCA XXHAKOCTHIO, TOPIOYEH XHAKOCTHIO HIIH COKHIKEHHBIM
rOPIOYHM ra3oM;
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® TEIUIOBOE H3JIYYEHHE OT NOXapa IpoJIMBA MU OrHEH-
HOro 1Iapa;

® (IIOXXAP-BCIBIIIKY;

e 00pa3oBaHHE H pa3jieT OCKOJIKOB IIPH pa3pyLICHHH
3JIEMEHTOB TEXHOJIOTHYECKOr0o 000py/10BaHUS ;

® HCIIApCHHC XXHAKOCTH H3 IIPOJIKMBA,

e (00pa3zoBaHHUE ra3onapoBO3YLIHOIO obsiaka (ra3sl ¥ napbl
TSXENnee BO3yxXa);

¢ CropaHHe ra3onapoBO3AYIIHOM CMECH B TEXHOJOTHYE-
CKOM 00OpYOBaHUH HMJIM IPOU3BOACTBEHHOM INOMEUICHHH;

® [10Xap B NOMEIICHUH,
e (axkenbHOE rOPEHUE CTPYH XKHUJKOCTH H/MIIH rasa;
® TEIUIOBOE U3JIYYEHHUE IrOpAIICro o00pyA0OBaHHS;

® BCKHIAHHE H BBIOPOC ropAuieH >XHAKOCTH NPH NOXKAPE
B pe3epByape.

OuneHky nopaxamwinux (GakTOpoB aBapHil C moxapaMH
PEKOMEHAYETCH MPOBOAHTH C IIOMOINBIO METOHOB, IPHUBE/ICH-
HBIX B IMpHIL. 3.

4.7. Jlns OEHKH NOCNEACTBAN aBapui C NOXKapaMH cClie-
AYET TPOHU3BECTH CONOCTABJICHHE BEJIHYMH OINACHBIX (PaKTOpPOB
[I0XKapa ¢ KPUTEPHAMH IIOPAXKECHHS, YKa3aHHBIMH OIIaCHBIMH
daKTOopaMH JIOACH, 3MAHUK, COOPYXCHHH U 000pYIOBaHHUA.

JIJIs OLEHKH IOXAPHOIO PHCKa CJIEXYET HCIOJIb30BaTh,
KaK NpaBHJIO, BEPOSTIOCTHBIC KPHTCPHH IIOPAKEHHSA JIOACH
H OKPYXAIOIHX 3JaHHH, COOPY)XCHHH M OOOpYyHdOBaHHA oOlac-
HbIMH (¢aKkTopaMH mnoXxapa. JlerTepMHHUpPOBAaHHBIE KPHTEpPHH
HCIIONB3YIOTCA IIPH HEBO3MOXHOCTH NNPHUMEHECHHS BEPOATHOCT-

HBIX KPHTEPHUEB.
J1eTepMUHHPOBAaHHBIE KPHUTEPHH I10Ka3bIBAIOT 3HAYCHHA
napamMeTpoOB OIlacCHOro ¢akropa, NpH KOTOpBIX Hadbmoaaercs
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TOT MJIX MHOH YPOBCHL IMOpPaXEHHUA JIIOAEH HIIYM pa3pylleHHS
OKPYXXalOIMX 3/1aHHI, COOPYXECHUH U 000OpYAOBaHUA.

B cinydae uCnonp30BaHUA AETEPMUHHPOBAHHBIX KPHTEPH-
€B YCJIOBHAs BEPOATHOCTh NOPAXCHUA NPUHHUMACTCA PABHOU 1,
€CJIH 3HaYCHHUE KPHTEPHA MPEBBIIUACT MNPEACIBHO AONYCTHUMBIN
YPOBEHb, U paBHOH 0, €CJIH 3HAUEHUE KPHTECPHS HE NPEBBINIACT
[IPEAECIbHO JOIYCTUMBIA YPOBEHDb NMOPAXEHUA JIOACH, UJIH pas-
PYLUEHHUS OKPYXAIOIHKX 3[JaHHN, COOPY)XXECHUH H 000pYIOBaHUA.

BeposSTHOCTHBIE KPHTEPHH IOKA3LIBAIOT, KAKOBA YCJIOBHAA
BEPOATHOCTE IOPAXECHHA JIOACH WIH pa3pyLUCHUsA 3AaHUH, CO-
OpY>XE€HHUH M 000OpYyOBaHMA NMPH 3aJaHHOM 3HAYEHHH OINACHOI0
dakTopa nmoxapa.

JleTe pMUHHPOBAHHEIE U BEPOATHOCTHBIE KPHTEPHM OLICHKH
IOpaXaAKLIEro ACHCTBHS YIAPHOW BOJIHBI H TEMJIOBOI'O H3JIy4Ye-
HUs JUIS JIIOAEH M 3JIaHHMH, COOPYXEHHH H 000pYLOBAHUSA NPHU-

BCIACHBI B IPpUJI. 4.
4.8. Meroaguka KOJHUYECTBEHHOH OIICHKH MOXAPHBIX PHC-

KOB (IIOTEHIHAILHOI'O, HHAUBUAYAILHOIO, COIMAIILHOIO U KOJI-
JIEKTHBHOI'O) UIS MPOMBIIUVICHHBIX IIPEANIPHUATHH pEeACTaB/ICHA
B IIPHJL. J.
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ITPHJIOJKEHHE 1

YACTOTbI COBbITUM,
UHULUUPYIOLLIUX ABAPUU U MOXAPDI

Tabruya 1.1

YacToThl pajrepMeTH3aliHH
ANA TEXHOJIOrHYecKkoro obopynoBayusa
NPOMBINIJIEHHBIX NPEANPHUATHH

HauMeHOBaHHE CobbiTHE, AANaMeTp
000py.10BaHHS HHHLIMMPYIOLLIEE aBaPHIO OTBEPETHA
HCTEYCHHS, MM
Pezepryapsl, PasrepmeTu3aums d 40107
EMKOCTH, COCYAbl | € NOCIERYIOIIHM 12,5 1,0-107
M annaparbl MO HCTEYEHHEM XHI- 25 50-10°
AABJICHUEM { KOCTH, rasa Wi - r:
1Byxda3Hol cpebl = >0 2.0 10-6
OJIHOC 2,0-10
' | pa3pylu€HHe
BHeuwinee BO3 - - | 2,5 - 107

CTBUE, NPUBOA-
lee Kk peaiM3daumuy
OTHEHHOTO 1l1apa
Hacocbl Pa3repmeTn3aums
(LleHTPOOEXKHbIE) C NOCAeAYIO UM

HCTEYCHUEM XKHI- 25 5,1- 107
KOCTH HJIH ABYX- 50 20-10"
pasrioit cpen ITonHoe 110 .10
a3pyHICHHE - )
Komnpeccopsl Pa3repmeTH3auus 5 1,1 - 10 2
(ueHTpOoOEXHbIE) C NMOCJENYIOLIHM 12,5 1,3-107

HCTEUEHHUEM Tra3a 25 1.9. 107

50 1,3-1070
[lonHoe 1,0 - 10™
N d3pYLUCHHE

2]



Oxonvyanue mabana l.1

HanmeHopanue | CobniTHe, olj:::ga pasml:)i;ﬂma
obopynoBatiis HIHLDMPYTOLIEE a83PHIO N hcTenenms, mm rox’
PezepByapsnl Pa3srepmernsanms Bce Tumnbi 1,0 . 10

VIS XpaHEHNA C NOCJIeAYIO UM

JIB)X u )X HCTEYEHHEM XHJI-

IPH JaBIEHHH, KOCTH B 0bBaJio-

61HM3KOM X aT™MO- BaHME L l

ChEepROMY r KBa3HMTHOBEHHOE | — 5.0-10°
pa3pyllIeHHE

Pesepsyapsl | Iloxap B KOJBLEBOM ~ | 46-107

C IUTaBaIOLIECH 3a30p€ 110 NEpPH- I

KpbIUECH l METPY pe3epBYyapa B
IToxap 1o Bcel - 1 93.10"

NNOBEPXHOCTH pe-

3epByapa )
PesepByapbl IToxap Ha JpIXa- - l 9.0-107

CO CTALIMOHApPHON | TEJILHOH apMaTtype B

KpbIIIEH [Toxap no BceH — 5,0 : 1-675
| MOBEPXHOCTH pe-
| 3epByapa

[IpuyMedaHHA:

1. 3gech ¥ nanee NoA NOJIHBIM Pa3spyLICHUEM NOAPA3yMEBACTCA YTEUKA
C AMAMETPOM HCTEYCHHSR, COOTBETCTBYIOUIHM MAKCHMAILHOMY AHAMETPY
MOABOAAILEIO WIHM OTBOAALUEro TPyOOnpoBOaa, WIH pa3pylIeHUs pe3epByapa,
€MKOCTH, COCY/Jla WIH amnnapara.

2. [Tpu onpeneneHHH 4aCTOTH Pa3srepPMETH3aLHH QHIBTPOB H KOXYXO-
TPYOHBIX TEIIOOOMEHHHKOB YKa3zaHHOE OOOpYAOBaHHE MOXHO PacCMaTpH-

BaTh KaK annapartsl 1ol AaBJICHHEM.
3. Anmaparsl BO3AYINHOIO OXJIQXAEHHA MOXHO pacCMaTpHBaTh Kak

YYaCTKH TEXHOJIOTHIEeCKHX TPYOONpOBOJOB, JUIHHA KOTOPHIX COOTBETCTBYET
cyMMapHOH JIHHE TPYO B Iy4YKax TEILUI0OOOMEHHHKA.
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Tabruya 1.2
YacToThl yTEe4eK H3 TEXHOJOrH4ecKHX TpybonpoBojioB

Yacrora yreuek, (M - roa”)

Huamerp Manas | Cpeanss Bonbias
TpyOOIpoBO/A, (1Hamerp (anamerp (anamerp Pa3pbIB
MM OTBEPCTHS OTBEPCTHA OTBCPCTHA
12,5 MM 25 MM 50 MM

Tabnruya 1.3
HacToTa YTreuexk W3 MarucrpanabHoro rpybonponoaa

JuameTp Yacrora aBapH#t (M'I : I‘o,II") [pH pazMepax
prﬁonpomna, JICtbeKTHoro OTBEPCTHA B BUAE poMba CO CTOPOHAMH (MM)

1530 x 190

Tabarnuya 1.4

Hacrorbl BO3HHKHOBEHHS NMOXKAapa
AJIA HEKOTOPLIX 3AaHHHA H COOPYKEHHH

Yacrora BOSHHKHOBEHHA
noxapa, (M~ - ron
ANIEKTPOCTAHLIHH 2,210
Cxnanbl XHMHYECKORH PO ™" 'KUMH 1,2 . 10

Ckniafibl MHOTOMEHKJIATYpHOM nponﬂcuun ] 90-10
anmueumbﬂo-uexaﬂmecxuc uexa 0,6 - 10
[lexa no 06paboTKE CHHTETHYECKOro Kayyyka 265 - 107
H HCKYCCTBE€HHbIX BOJIOKOH o o
Jlureiinnie H UIaBHWIbHBIC LIEXa 1,89 - 10
Liexa no rnepepaloTke MACHBIX M PhIOHLIX MPOAYKTOB 1,53 - 107

NOKATKH METaJLIOB 1,89 - 10

Llexa ropsaueit

TexcTunbHBIC MPOH3BOACTBA 1,53 - 10°
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IIPHJIOKEHHE 2

NPOLEEAYPA NOCTPOEHUA
NNOrMYECKOIO IEPEBA COBbITUN

Jloruyeckoe gepeBo COOBITHH NpEAHA3HAYEHO JUIA rpadH-
4EeCKOro OTOOpaXeHHUs OOILEro XapakTepa Pa3zBUTHS BO3IMOXK-
HBbIX aBApHHHBIX CUTyalM# M aBapHH ¢ OTPaKeHHEM NPHYHHHO-
CJICICTBEHHON B3aHMOCBS3H COOBITHH B 3aBHCHUMOCTH OT CIIE-
IUGPHUKHA OMACHOCTH OOBEKTA OLEHKH PDHCKA C yYETOM BJIMSIHHSA
Ha HUX HMEIOUIMXCA 3alMTHBIX MEPONIPUATHH U SIBISICTCS OCHO-
BOM JIJIS OLEHKU pucKa. CreHapuii BO3SHUKHOBEHHS H Pa3BHUTHUA
aBapMHHOH CHTyallUd U aBapHH HA JIOTHYECKOM JIEPEBE OTpaXKa-
eTCd B BHAC MOCJIENOBATENbHOCTH COOBITHH OT HMCXOJHOro 0
KOHEYHOTr o COOBITHA (BETBB JAcpeBa COOBITHH ).

JlaHHBI# MeEToa MO3BOJAET NPOCIECAHUTH pPa3BUTHE BO3-
MOXHBIX aBapUHHBIX CUTYalHH U aBapHH, BO3ZHUKAIOILUX BCJIC]-
CTBHC pECaAIH3alMH COOBITHH, HHALMUDPYIOUIUX aBapUHHYIO CH-
Tyaluio. AHaIU3 JiepeBa COOBITUH IIpeACTaBIAET COOOH «OCMBIC-
JJABAEMBIH BIIEpEN» Npouecc, TO €CTh Npouecc, IpH KOTO-
pPOM HCCJIEAOBAHHE pa3BUTHSA aBapHHHOH CHTYaIlMH HAYUHACTCS
C HCXOJHOr0 COOBITHA C PACCMOTPEHHEM LIEMOYKH IIOCJIENY-
IOIIIMX COOBITHH, MPHBOAAIIMX K BOSHUKHOBEHHIO aBAPHH.

[Ipy NOCTPOEHHH JIOTHYECKUX ACPEBHEB COOBITHH YUHTEI-
BAIOTCA CJIEAYIOLIUE MOJIOXKEHHUS:

e BbIOMpaeTcsa aBapHiiHas CUTYallHsd, KOTOpas MOXET I10-
BJIEYDL 32 COOOH BO3HHKHOBEHHE aBapUH C NOXapoM (B3PbIBOM)
C JAJIbHEHIINM €r0 pa3BUTHEM;

® pa3BHUTHEC aBAPMHAHOHA CHUTYAUHH H aBApUHU NODKHO pac-
CMaTPHUBATHCA NMOCTANHHHO C YUYETOM MECTA €¢ BOZHHKHOBEHHHA
Ha 00BEKTE€ OLIEHKH PHCKA, YPOBHS MOTECHIHAIbHOH OMMACHOCTH
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KaXIO0H CTAJHH H BO3MOXXHOCTH €€ JIOKAJIXU3allud H JIHKBHU/A-
nud. Ha normyeckoM nepeBe COOBITHH CTaauM pa3BUTHUSA aBa-
PHHHOHU CHUTYallHH M aBapHH MOTYT OTOOpaxarsCA B BHIE NpH-
MOYT'OJIHUKOB HJIH APYTHX I€OMETPHYECKHX (DHryp C Haxosd-
IIIMMHCSA B HUX KpaTKHMH Ha3BaHUSIMH 3THX CTaJUH,

® IIepeXo] ¢ pacCMaTpHUBaeMOM CTaJHH HA HOBYIO OIIpeE-
LNEAETCS BO3MOXHOCTBIO JIHOO JIOKAIM3allMHM aBapHH Ha pac-
CMaTpUBACMOH CTaAUH, JTHOO pa3BHTHS aBapuH, CBA3AHHOIO
C BOBJICYCHHEM PACIIOJIOXEHHBIX PAAOM TEXHOJOTHYECKOIro
000pYAOBaHHSA, IOMELICHHH, COOPYXEHHH U T. II. B PE3YJIbTATE
BJIMAHHUA Ha HHX OMNACHBIX (paKTOpOB IOXapa (B3phbiBa), BO3-
HUKIIAX Ha paccMaTpUBacMON CTaauH. BeposTHOCTH nepe-
XOJ10OB aBapHHU CO CTAIHH Ha CTAIHIO OOHOH BETBH HUJIK C BETBH
HAa BETBbL ONpPEACNACTCH, UCXOAA M3 BEIIHYKUH 30H MMOPAKCHUSA
ONMacHbIMH (¢akTOpaMu Moxapa (B3pbiBa), OOBLEMHO-IIJIAHU-
POBOYHBIX PEHICHHH H KOHCTPYKTHBHBIX OCOOEHHOCTEH 000-
PYAOBAHUA M COOPYXEHHHM I[IPOMBIMJIEHHOIO IIPEANIPAATHA.
[Ipn 3TOM Kaxmo# cTaaguu MHOTJA IPHCBAUBAETCH UIACHTHDH-
KallUOHHBIH HOMEP, OTPAXKAXOIIHHA IIOCIECAOBATENIBHOCTh IIEpe-
XOJI0B CO CTAAMH HA CTAAHIO;

e Mepexoh CO CTAJAHH Ha CTaHI0 OTOOpaXKaercsd B BHUJIC
COCOUHAIOILIUX JIAHAHA CO CTpEJIKaMH, YKa3bIBAIOIIUMH HaIlpaB-
JICHHA Pa3BUTHS I[10XAPOOIIACHOM CHUTyallMH H IIOCIEAYIOLIECTO
noxapa. Ilpu 3ToM coeauHEHHs CTaUH AOJ/DKHBI OTPaXAaTh
BEPOATHOCTHBIH XapakTep COOBITHA C BBINOJHEHHEM YCJIOBHH
«M», «MJIN» 1 «N/V"N» (yenoBue «M1» — B3aHMOCBA3b COOBI-
THH, ycaoBue «HJIM» — He3aBHCHMOCTH COOBITHH, a YCJIOBHE
«1/UJIN» — BO3MOXXHOCTH YaCTHYHOH pealn3alyd AHOO0 yCio0-
Bus «M», iubo «MJIN» BBHAY MHOroodbpasus myTeH AaIbHEH-
mero passutusa). OrobpaxeHue B3aHMOCBA3H COOBITHH IO YCJIO-
BUIO «M» BBINOMHAETCA CIJIOIIHOM AMHHEH 0e3 OTBETBJIIEHHH,
no ycaosuio «MUJIM» — cnnomHoN NHHHEH C OTBETBJICHHUSAMH
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K B3aHMOHMCKIIOYAIOIUM APYr Jpyra COOBITHAM (CTAZHAM),
o ycioBHio «/NJIHN» — nyHKTHPHOM NMHHEN C OTBETBIICHHSAMH
K IIOTCHIHAJIBHO BO3MOYXHBIM CTAIHAM;

® JUIS KOKIOH CTaAHH JO/DKEH YCTaHABJIMBATLCA YPOBEHbD
€¢ ONAacHOCTH, XapaKTEPH3YIOLIHHCS BO3MOXXHOCTBIO IIEPEX0/a
aBapMHHOM CHTYAllMH HJIM aBapHH Ha COCEOHHE C IT0XKapoonac-
HbIM Y4aCTKH OOBEKTa,;

® IIpH NOBTOPEHHH OJTHHM H3 ITyTEH 4acTH APYroro myTu
pa3BHTHSA aBapHH UIS YIPOILUEHHUS IIOCTPOEHHS JIOTHYECKOIO
JepeBa COOBITUH HHOrAa BBOIAT O00O3HAYEHHE, IPEICTABIIA-
jomee co00 COOTBETCTBYIOIIYIO JIMHHIO CO CTPENKOH M Hal-
MUCh «Ha CTagHIO (KOX mocieaywouier craguu)». [Ipu 3ToM
B CJIy4ae Iepexojia Co CTauH ¢ Oosee BHICOKHM YPOBHEM OIIac-
HOCTH Ha CTaJHIO C MEHBIIIUM YPOBHEM CJIEAYET JONOJHATH KO
CTaJHH C MEHBIUMM YPOBHEM ONIACHOCTH KOJOM, COOTBETCT-
BYIOILIMM CTaguM ¢ OoJiee BBICOKHM YpPOBHEM OIIACHOCTH, yKa-
3bIBAEMBIM B CKOOKaX.

[Ipn ananuie JOrHYECKHX IECPEBLEB COOBITHH PYKOBO/I-
CTBYIOTCH CICAYIOLHMH ITOJOXXECHHSAMH:

® BO3MOXHOCTb INPENOTBPALCHHS AAJBHEHIIEIO pPa3BH-
THS aBapHHHON CHTYallHH H aBapHH 3aBHCHT OT KOJIHYECTBA
craguil / BpeMEHH HX NPOTEKaHHUA (T. €. OT JUIMHBI IIYTH pa3BH-
THA aBapHWHOH CHTyalMd M aBapuH). IT0 00BACHAETCHS OO0JIb-
IEH BEPOATHOCTBIO YCHEINHOH JHKBHIAIMH aBApHUHHOM CHTY-
alli4 ¥ aBapHH, CBA3AHHOH C YBEJIHYEHHEM BPEMEHH HA JIOKAIH-
3allHI0 ABApHHHON CHTYallHH M aBapHH H KOJHYCCTBOM CTAIHiA,
Ha KOTOPBIX 3Ta JIOKAJIH3AIHA BO3MOXXHA;

® HaJJHYUE Y CTAJAMH HECKOJHbKHX pPa3BETBJIEHHH IIO
npuHIuny «» unmn «M/HUJIN» cBugerenscTByeT 0 npHobpere-
HHHM aBapHHHOW CHTYAallHEH H aBapHEeH «UEMHOIro» XapakTepa
Pa3BHTHA, T. €. OHHOBPEMEHHOTO PA3BHTHSA aBAPHH 10 HECKOJIh-
KAM NYTIM C JAJNBbHEHIIHM YBEJIHYEHHEM HX KOJIHYECTBA
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(TaK Ha3bIBaEMBIH «3Q(PEKT JOMHHO» ), YTO B 3HAYUTEIILHOH Mepe
3aTPYAHSET YCIEIHYIO JJOKATH3AUHUIO H JHKBHIAUMIO 10)XKapa,;

® HaIMYKE y CTaIUM pa3BeTBIICHHUH MO MpuHIMny «UJ1»,
OJHO H3 KOTOPHIX NPHXOAMT HA CTAAHIO JIOKAU3AIUH aBAPHH-
HOM CHUTyaIlHH HJIM aBapHH (HanmpuMep, TYIICHUE oyara noxapa,
CBOEBPEMEHHOE OOHapyX€HHE YTEYKH M JIMKBHAALMS IIPOJIMBA,
[IEPEKPhITHE 3aOPHOM apMaTyphl H T. I.), CBHAETEILCTBYET
O BO3MOXHOCTH MpENOTBpALICHUsA AAJIBHEHMEro pa3BHTHSA
aBapUMHON CHUTyallMd M aBapvH MO 3TOMY IIyTH. OTCYTCTBHE
CTaJHH JIOKAJIH3alUHWH aBapHWHOH CHTYallMH N aBapHH Ha pa3-
BeTBJICHUAX N0 npuHuuny «HMJIM» cBumeTeancTByeTr 0 HeBO3-
MO>XHOCTH TIPHOCTAHOBJIEHHSA NAJbHEHIIEIrO Pa3sBHTHSA aBapHii-
HOM CHUTYallMH H aBapHM Ha Pa3BETBIISEMOH CTAIHH;

e yeM OoJblIe BO3MOXHBIX NMYTEH Pa3sBHUTUS aBapHMHOM
CATYdHY M aBAPHU MPHXOAHUT HA OAHY CTATHIO, TeM OGOJIbLIE
BEPOATHOCTb BO3SHUKHOBEHHUS 3TOH CTaJHH.

JU1s OLICHKH BEPOSTHOCTH NEPEX0Ja aBapUH CO CTAHH HaA
CTaJHMIO, IIPEXAEC BCEro, HEOOXOAUMO OINpEeNEeHHE YCIOBHOM
BEPOATHOCTH peaJIH3allUH pa3jIM4YHbIX BETBEH JepeBa COOBITHIA.
Jlasee HeoOX0aUMO onpeneyieHHe BEPOATHOCTEH cpabaThiBaHHs
COOTBECTCTBYOIIHUX CPCACTB IIPpCAOTBPAILICHHA HIIH JIOKAJIN3AI[HH
aBapuH. KpoMe Toro, HeobxoauMa OlEHKAa BEPOATHOCTH IOpa-
XXCHHUS PACIIOJIOXKEHHOIO B 30HE BOSHHKHOBCHHS aBapHH TEXHO-
JIOTHYECKOro 000pyIOBaHHs H COOPYKEHHH OOBEKTa B pe3yJib-
TaTe BO3JIEHCTBHA Ha HUX ONAacHbIX (pakTOpOB Noxapa.

B Tabn. 2.1 npus. A€HBI YCIOBHBIE BEPOSTHOCTH MIHOBEH-
HOTr'0 BOCIUIAMEHEHHS H BOCIUIAMEHCHHA C 3aJIEPXXKOH IO Bpe-
MEHH B 3aBHCHMOCTH OT MAaCCOBOH CKOPOCTH HCTCUYEHHSA rasa,
AByX(¢a3HOH cpeabl HIIH XXHAKOCTH IIPH pa3srepMeTH3alMH TH-
[IOBOr0 TEXHOJIOTHYECKOro OoO0OpyAOBaHHS HA NPOMBINUIEHHBIX
[IpeANPHUATHAX.
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8¢

Tabarnuya 2.1

Yc/10BHag BepOSITHOCTH MTHOBEHHOTQ BOCIIAMEHEHUS
H BOCILUIAMEHEHHH C 3aaep kKo

BeposTHOCTE BeposaTHOCTE CropaHus
Maccosni#i pacxon
CTEYEH S BeposaTHocTs TIOCJICAYIOLLENO BOCIUIAMEHEHHA | ¢ 00pa3oBaHHEM HSOBITOYHONO
’ MI'HOBCHHOT'O BOCIUIRMCHCHHSA | NMPH OTCYTCTBMH MFHOBCHHOTO | JaBJCHWA MPH NOC/IEAYIOILEM
BOCIIITAMCHCHHA BOCIIAMEHEHHH

2

HaJIBHOC

JHAYCHHC

[ AByX- | I ABYX-
XUIOKOCTS|  ras (asHas |x»oigxocrs| ras ¢aszHan | XHIKOCTE
CMECh CMECh |

0,005 | 0,005 | 0,005 | 0,005 | 0,080 | 0,080 { 0,050
0,015

0,036 | 0,036 | 0,015 | 0,240 | 0,240 | 0,050

0,150 | 0,040 | 0,176 | 0,176 | 0,042 | 0,600 | 0,600 | 0,050
0,200 | 0,200 | 0,050 | 0,240 | 0,240 | 0,061 | 0,540 | 0,540 | 0,100




YCI0BHBIE BEPOATHOCTH BOCIUIAMCHEHUS NPH pa3HYHBIX
TAAMETPAX OTBEPCTHA UCTCYCHHUSA NPH pa3srepMETH3AIHH TEXHO-
JIOTUYECKOTO 000pYAOBAHUSA HA MPOMBIILIEHHEIX IPEIIPUATHAX
npuBeneHb! B Tabn. 2.2 u 2.3. IIpH 3TOM noj 3aaepxxor BOC-
IIJIAMEHEHHUA CJICAyET NOHUMATh BpeMA 00ee OJHOH MHHYTHI.

Tabnuya 2.2

Yc10BH2H BEPOATHOCTD BOCILIAMEHEHHUS
NPpH PAVIHYHLIX THAMETPAX OTBEPCTHH HCTEUYCHUA

YCc0BHAA BEPOATHOCTH BOCIIIIAMECHECHHA
HHuameTp UCTEUYEHUSA, MM — T
I'a3z/nByxda3nas cpena Xunxocrs

> 0,1 0,04

25 0.2 | 0,08
50 0.3 | 0,12
0.5 0.2

Tabruya 2.3

YcnoBHAS BepOSATHOCTH MTHOBEHHOI'0 BOCILIAMEHEHH S
H BOCIUIAaMEHEHHH C 3aepKKOH NpH PA3VIHYHBIX
AHAMETPAX OTBEPCTHS HCTEYECHHS

MruoBeHHOE
JnaMeTp HCTEYCHHSA, MM
BOCIIJTAMECHCHHE

BocnnaMenenue
C 3aaepXxKOH

5 0,1

25 0,2

50 0,3 )
Pa3phiB | 0,4

JUta 0cob0 oOnacHBIX JIETKOBOCIUIAMEHSIOMHXCH XHIKO-

cteit (JIBX) (TeMneparypa BCNIBIMIKH fpen < 28 °C) cnexnyer uc-
NOJB30BaTh YCJIOBHLIE BEPOATHOCTH BOCIUIAMEHEHHsA KakK A

nByx¢a3HOH Cpeanl.
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B Ttabn. 2.4 npuBeneHsl yCIOBHBIE BEPOATHOCTH pa3iiH4y-
HbIX CLIEHApHEB Pa3BUTHA aBapHH ¢ BEIOPOCOM H3 TEXHOJIOTHYE-
CKOI'0 000OpYyZ0BaHHSA CKXHXXECHHBIX YIJICBOAOPOAHBIX a30B MpH

[IOJJHOM pa3pyuIeHHH 000pya0BaHHUA.
Tabruya 24

YciioBHas BEpOSTHOCTL
PalIH4YHbLIX CleHApHEB Pa3BHTHHA aBapHH

Cuenapuit apapun CueHapuii apapuH

daxen CropaHue ¢ pa3BUTHEM
OrHeHHbIA 11ap H30BITOYHOIO JABJICHHA
["'openue rnpoausa be3 ropeHus

Cropanue obnaka Hroro
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ITPHJIO)XKEHHE 3

METO/lbl OLUEHKW ONMACHbIX ®AKTOPOB
ABAPWUU C NOXAPAMM U B3PbIBAMW

B HacToflEM NPHIOKECHHH IIPEACTABJIEHB METOOHKH
OLIEHKH ONacHbIX ()aKTOPOB, pEATH3YIOLIUXCH IIPH pa3IHYHBIX
CLICHapHsiX aBapHH C MoXapaMH Ha MPOMBILUICHHBIX NpEeaNpH-
ATHSAX C HAIAYHUEM TOPIOYHX ra3oB, JIETKOBOCILUIAMEHSIOLIHXCS
H TOpXOYHX XHUAKOCTEH, OCHOBAHHEIE HA COBPEMEHHBIX OTEYECT-
BEHHBIX M 3apYOEXHBIX TEOPETHYECKHX M IKCIIEPUMEHTAIBHBIX
JAHHBIX, HOPMAaTUBHBIX JOKYMEHTAX H PYKOBOICTBAX.

B cny4ae, eciiu npd aHaiu3e ClICHapHEB aBapHH BO3HHKA-
€T HEOOXOAUMOCTh YYECTh CIICHAPHH, METOJAbI OLIEHKH OINACHBIX
¢akTOpOB /I KOTOPBIX B HACTOAIIEM JOKYMEHTE HE U3JIOKEHBI,
HJIH BO3HHKAeT HEOOXOOUMOCTH B OTACJIBHBIX ClIy4asX MpPHME-
HSTHh METOJBI, OTJIMYAIOLINECSH OT ONKMCAHHBIX HHDKE, BO3MOXHO
HCIOJIb30BAHHE HHBIX METONUK IPH COOTBETCTBYIOHIEM 00OC-
HOBaHHH HEOOXOAUMOCTH HUX [IPHUMEHEHHS.

3.1. UcTteyeHmne xugKkocten U ra3oB
3.1.1. UcmeyeHue wudxkocmu

PaccmaTpuBaeTcs pesepByap, HaXOAAIMMHCS B 00BaJiO-
BaHHI" (pHc. 3.1).

Puc. 3.1. Cxema ons pacuema
UCMEYEHUR ICUOKOCMU
U3 omeepcmus 6 pe3epeyape




BBoasTcs cnenyroiye JoNyIeHHs:

® HCTECYEHHE YEPE3 OTBEPCTHE OHOPAZHOE;

® pe3epByap MMEET NOCTOSHHYIO IIOIAAbL CEYEHHS IO
BEICOTE;

® JHaMETp pe3epByapa MHOIO OOJIbIIE pa3MEPOB OTBEPCTHLS,

® pa3Mepsl OTBEPCTHS MHOTO OOJIbIIE TOJIIHHBI CTEHKH;

® NOBEPXHOCTh XXHIAKOCTH BHYTPH pe€3€pByapa I'OpH-
30HTAJIbHA,

® TeMIIepaTypa XHAKOCTH OCTACTCA NOCTOSHHOM B TEYE-
HHE BPEMEHH HCTCUYCHHUA.

MaccoBslit pacxon xuakocti G (xr - ¢) yepe3 OTBEPCTHE
BO BPEMEHH ! (C) OITUCBHIBAETCA COOTHOIIICHHEM

G(t) —_ GO _ pgl'l' Aho! , (3‘1)
Ag
rae Go — MacCOBBIN Pacxo/] B HAYAIBLHBIN MOMEHT BPEMEHH, KT ¢’ ,
OITUCHIBAEMBIHA BEIPAXKCHHEM

Go = 1pAnoin28(ho — hhor) (3.2)

rae p — IVIOTHOCTD XHIKOCTH, KT ° M™; g — YCKOpeHHe CBOOOIHO-

ro nagcHus (9,81 M - c"z); U — KO3 PHUIHMEHT UCTCYEHHSA;, Apot —
IUIOIAdb OTBEPCTHI, M% Aot — BBICOTA PAcIONIOKEHHS OTBEP-
CTHA, M; Ag — IINIOIAAb CEUCHMS PE3EPBYApa, M’; hy — HauanbHas
BBICOTA CTOJIOA XXHIAKOCTH B pe3epByape, M

3aBHCHMOCTB BBICOTHI CTOJIOA XXHIKOCTH B pe3epByape /1 (M)
OT BPEMEHH ! OITHCHIBAETCH hopMYJION

Go ., gW Apat” A;.ozr
e - 3-3
h(t) = hy . Rt+ A2 (3.3)
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YcnoBHA nepeuBa CTPYH XHAKOCTH (IIpH hy > hpyy) Uepes
0OBAJIOBAHHE MOXET OBITh IPHOJIH)KEHHO 3allHCAHO CJIEHYIO-
II{UM OOpa3oM:

h 2= H +£, (3.4)

vl
rae H — BeicoTa 0OBasioBaHUsA, M; L — pacCTOAHHE OT CTCHKH
pe3epByapa 10 0OBaJIOBaHHA, M.

KonuyecTBo »XHUAKOCTH m (KI), IEepeJHUBLICHCH Yepe3
oOBajlOBaHHE 3a IOJIHOE BpPEMS HCTEYEHHSA, OIHCHIBACTCS
BbIPAXKCHHEM

! pour 2 42
m="| G(t)dt = ot sy — PEE 0L 2 (3.5)
0 2 AR
A€ lpour — BPEMS, B TCYCHHE KOTOPOIr'O XHAKOCTH NEPEIINBACTCA
yepe3 oOBasIoBaHHME, C (T. €. BpCMA, B TEUEHHE KOTOPOI'O BbIIIOJI-
HAETCA YCIOBHE (3.4)).
Bennynna f,,,, ONACBHIBAETCH BHIPOKCHUEM

~b+b? ~4ac

t pour = , 3.6
p 2y (3.6)
rae a, b, ¢ — napaMeTpsl, onMcbhIBaeMble HOpMYJIaMHu:
a= guzA,%o, / 2A§ M 0'2; (3.7)
b=-—Gi,M-c"; (3.8)
PAg
L
c=hy— H , M. (3.9)
7

B ciay4ae, ecnuM XHAKOCTH B pe3epByape HaAXOOHTCH ION
H30bITOYHBIM aAaBineHHeM AP (Ila), BenruynHa MIHOBEHHOIO
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1
MaccoBOro pacxoaa Gqg (kr - ¢ ) JA0JXHA OBITH OnMHcaHa BhI-
paXeHHEM

Go = PpAnoi 2P/ p+2g (o — Phot) - (3.10)

JU1s onpenesneHnss KOJTUYECTBA XUAKOCTH, NepeHBIIecs
yepe3 OoOBaJIOBAHHE, U BPEMEHH IIEPENUBA ClIEAYET IMPOHUHTET-
pPHpPOBAaTh COOTBETCTBYIOLIYIO CHCTEMY YpPaBHEHHH, IJI€ BEJIHU-
yuHa AP MOXeT, BoOoOLIE roBops, ObITH NEPEMEHHOI.

3.1.2. UIcmeyeHue CXKamo20 2a3a

MaccoBas CKOpOCTh MCTEUYEHHUS CXATOTO rasa M3 pesep-
Byapa ONUCHIBACTCH CICAYIOHMHMU COOTHONIEHHAMH :
OOKpuUmMuYecKoe ucmeyeHue

Y/ (y-1)
[pH ;;>[ 2 1) (3.11)
% Y+
2/y
2y | F,
G = A, B X
hol VpV(Y IIPV)
p T 1/2
y

CE6EPDXKPUMUYECKOE ucmevernue

Y/(y-1)
[pu ﬁ“ <[ - 1—) (3.13)
v Y+

172

(y+D)/(y-1)
] . (3.14)

G = Apoip PVPVY(
y+1
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rae G — MaccoBBIN pacXon, KT - ¢, P, — arMocepHoe naBnenue, I1a;
Py — naBneHHe rasa B pe3epByape, [1a; y — noka3sarens anuadarer
raza; A, — IUIOIAAL OTBEPCTHA, Mz; U — KO3QQPHUHEHT HCTE-
yeHus (0,6-0,8); py — WIOTHOCTH ra3a B pe3epByape pH AaBJie-

HHUH Py, KT - M.

3.1.3. MicmeveHue CXUXEHHO020 2a3a
U3 omeepcmus 8 pesepsyape

MaccoBast CKOPOCTb HcTedeHus1 apoBoi dhasel Gy (kT * ¢)
OMUCBHIBacTCA POPMYIIOM

Gy = Whor }(i’;l )}1(0,1 67P +0,534PL% ), (3.15)
C

rae p —KoxpHIMEHT HCTedeHus;, Ay — IUIOMAdb OTBEPCTHSA, M ;

P. — XpUTHYECKOE IaBJIEHHE CXXMKeHHOro rasa, Ila; M — mo-
JISpHAas Macca, Kr - MOJb ' R — YHHBEpCAJIbHAs ra3oBas MOCTO-
ssHHas, paBHad 8,31 JIx - K'!.mom: T, — KPHTHYECKAA TeMIIE-
paTypa CXHXEHHOro rasa, K; P = Py/P. — 6e3pazMepHOE 1aB-
JICHHE C)XHD)KCHHOIO rasa B pe3epByape; Py — JaBJICHHE CXH-
XXEHHOr'0 rasa B pe3epByape, []a.

MaccoByl0 CKOpOCTh HCTEYEHHA NApOBOH (a3bl MOXHO
TAKX€ pacCYHTHIBATHL N0 Qpopmynam (3.11)3.14).

MaccoBas CKOpocTh HCcTeYeHHd xHAaAKoN ¢a3el G (Kr - c'l)
ONHCHIBACTCA QOPMYIIOH

o)
WPrJ (3.16)

1,22132)

GL =0y

35



AC Py — IDIOTHOCTH )I(I-LII,KOﬁ (1)&31:1, KT ° M-3; Py — INIOTHOCTD IIdpO-

BO# (paskl, KT M>; Tp = T/T, — Oe3pasMepHas TeMIiepaTtypa Cxu-
XEHHOI0 ra3a; 1 — reMuneparypa CXMKEHHOIO ra3a B pe3epByape, K.

3.1.4. Pacmexarnue xudxocmu
npu K8a3uM2HOBGHHOM Pa3pyweHuu pesepsyapa

[lox xBa3MMrHOBEHHBEIM pa3pYIIECHHEM pe3epByapa cle-
AYET NOHMMATH BHE3alHBIA (B TEYEHHE CEKYHJ HJH OOJIeH
CEKYHJl) pacnaj pe3cpByapa Ha NpuOJIH3UTENBHO PaBHBIE 11O

pa3Mepy 4acTH.
[Ipn Takux aBapUHHBIX CUTYallUsIX YACTh XPAHUMOI'O B pe-

3epByape NMPOAYKTa MOXET MIEPEIUTHCA Yyepe3 0OBaIOBaHHE.
Hmwxe npeacrasieHa mMareMarHyeckas MOJENb, MO3BOJIA-

IOIAasl OLEHHTDh OO XHUIKOCTH, IEPEMBIIEHCA Yepe3 oOBaJIO-
BaHHE IIPH KBa3UMIHOBEHHOM pa3pyYUICHHH pe3cpByapa. | IpHHATEI
CJICAYIOILIHE JONYLICHH:

® paAcCMaTPUBACTCA ILUIOCKAs OAHOMEpHAaA 33Jayva;

¢ BpeMs paspyLICHHA pe3epByapa MHOI'O MEHBIIE Xapak-
TEPHOT'O BPEMCHH IBMXXCHHSA THIAPOAHHAMHYECKOH BOJIHBI OO
obBaIOBaHUA,

® XHIKOCTh ABJIACTCH HEBA3ZKOH;

® TPEHHE XHUAKOCTH O IOBEPXHOCTH 3€MJIH OTCYTCTBYET,

® JIOBEPXHOCTH 3¢MJIH SABJIIETCH IUIOCKOM, TOPH3OHTAJILHOM.

CHcTreMa ypaBHEHHH, ONHCBIBAIOIIHX ABHXXKCHHE XXHUIKO-
CTH, HMEET BH]

oh O

P+ Zl(h-h)u]=0;

-t [(7 - 76 ) u] -
cu 6[::2 ] '
P21 E s gn|=0,

ot oOx| 2
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rae h — BBICOTa CTOI0a XHUAKOCTH Hax (PUKCHPOBAHHBIM YPOB-
HEM, M; Ag — BBICOTA IOACTHJIAIOINEH NOBEPXHOCTH HAJ (QHUKCH-
POBaHHBIM YPOBHEM, M; ¥ — CPEIHASA 110 BBICOTE CKOPOCTH JBH-
KEHHA CTON0a MUIKOCTH, M * C | X — KOOpIMHATA BJOJL Ha-
IIpaBJICHUS JBHXXCHHS XHJAKOCTH, M; [ — BpEMH, C; g — YCKOpE-
Hue cBoGoaHoro naaenns (9,81 M - ¢*).

[ paHMYHEIE YCIIOBHA C YYETOM I'eOMETPHH 3aia4d (puc. 3.2)

HMCIOT BHQ

L (3.18)
Ox x=0
ulx: = 0; (3.19)
L (3.20)
Ox x=b

/2,7, 372 _
"L:b ={g (h—a) “/h,ecnu h> a; (3.21)

0,ecnin h<a,
rae d — BbicoTa 0OBaJIOBAHHA.

MaccoBas gonsa xuakoctH () (%), nepeMBHIEHCS dYepe3
oOBAIOBaHHE K MOMEHTY BpeMEHH 7, OITHCHIBACTCS BHIPAXKCHHEM

T
j'uN(hN - a)dt
0= 100£——’TO-R——— , (3.22)

A€ Uy — CPEAHAA 10 BHEICOTE CKOPOCTh ABHDKCHHSA CTONOA XHI-
KOCTH ITpH x = b, M - ¢ Ay — BBICOTA CTOJI0A HHIKOCTH IIPH X = b, M;
ho — HavaJlbHas BHICOTA CTOJIOA XXHAKOCTH B pe3epByape, M; R —
INHPHHA pe3epByapa, M.
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Puc. 3.2. Tunusnas xkapmuna 08UNCEHUR HCUOKOCMU
8 0bsanosanuu npu KEA3UMSHOBEHHOM PA3PYuWleHuU pe3epeyapa:

------ — YPOBEHb HAYARLHO20 CMOAba ¥cuokocmu,
———e — YPOBEHL NCUOKOCMU € NPDOMENCYMOYHIU
MOMEHM BpeMenU (De3yrbmamu pacyema)

OaHH H3 BO3MOXHBIX CHOCOOOB pPEIICHHA CHCTEMBI
(3.17) ¢ rpapnuneMH ycnoBHAMH (3.18)+3.21) — 4ucnensoe
pelmeHUE C UCNIONB30BaHuEM cxeMbl Mak-KopMaka, npeacrasi-
jomed cobolt yacTHRII Ciy4yadl SIBHOH CXEMBI THIIA «IIpEOHKTOP-

KOPPEKTOPY.
['padux ykazaHHOH (QYHKUHH BMECTE C JIHTEPATypHBIMH

3KCHEPHMEHTAJIBHBIMA OaHHBIMH NPEACTaBJIEH Ha pHcC. 3.3.

JUIS mpakTHYECKHX LeJICH NpeACTaBIACTCA AOCTATOYHBIM HC-

N10JIb30BaHHE 3TOro rpadHka.
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Puc. 3.3. 3asucumocmo oonu nepenusuevcs
yepe3 obsanosanue scuoxocmu Q) om napamempoeg a/hy.

I — pacuem,; 2 — 3xcnepumenm

3.2. KonuyectBeHHan oLeHKa MacChl FOPIOYMX BelLecTs,
NOCTYNAIOWKUX B OKPyXaloLjee NPOCTPAHCTBO B pe3ynbrare
BO3HKKHOBEHMA aBaPMMHbLIX CUTYaLMA

3.2.1. O6wue nonoxenusn

KomuyecTBO NOCTYIHBIMHUX B 3aMKHYTOE HJIH CBOOOJHOE
IPOCTPAHCTBO BEILIECTB, KOTOPbIE MOI'YT 00pa3oBaTh B3PBIBO-
ONACHbIE MAPOBO3AYIIHEIE CMECH HIH IPOJHUBLI FOPIOYHX XKHJ-
KOCTE€H, ONIPEACIAECTCA, HCXOA H3 CIIEAYIOLOHX ITPEeAIIOChUIOK:

a) NIPOHCXOOHUT D CYETHAA aBapHA OAHOIO H3 pE3E€pBYapoOB
HJIH TpyOOIIpOBOJIOB;

6) Bce coaepxHMoOe pe3epByapa (TpyOOnmpoBOJOB) HIIH
4acTh MPOAYKTA (IIpH COOTBETCTBYIOIEM ODOCHOBaHHH) MOCTY-
NMaeT B 3aMKHYTO€ HIH CBOOOAHOE mpocTtpaHcTBo. [Ipm 3toM
B CJIyyae HATMIHS HA O0BEKTE HECKONBKHX pe3epByapoB (C pa3-
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JIHYHBIMH 00BEMAaMH) pacyeT ciaeAyeT NPOBOJMTH JJIA BapHaH-
TOB C pa3repMeTH3alHeH KOKIO0ro €AUHHYHOIO pe3epByapa;

B) IpH pa3repMETH3allMH pe3epByapa IMPOHUCXOJHUT OJIHO-
BPEMEHHO yTe€YKa BEIUECTB U3 TPyOONPOBOJOB, NMUTAIOIIHNX pE-
3€pByap Mo NPAMOMY H OOpaTHOMY ITIOTOKY B TCYECHHE BPEMECHHM,
HEOOXOMUMOro IS OTKIIOUEeHHS TpybonpoBomoB. PacdeTHoe
BpeMs OTKIIOYEHHUSA TpPYOONpPOBOJOB ONPENCIACTCA B KaX-
JIOM KOHKPETHOM CJIy4yae, HCXOJs M3 pealbHOM OOCTaHOBKH,
U JOJDKHO OBITh MUHMMAJIBHBIM C YYETOM MACNOPTHHIX JaHHBIX
Ha 3allOpHBIC YCTPOMCTBA H UX HAAECKHOCTH, XapaKTepa TEXHO-
JIOTHYECKOr0 Mnpouecca ¥ BUAa pacueTHOU asapuH. llox «Bpe-
MEHEM OTKJIIOYEHHA» CIENYET NIOHHMMATh IPOMEXYTOK BPEMEHHU
OT Hayajia BO3MOXXHOI'O0 NOCTYIUICHHUS T'OPIOYEro BEIIECTBA H3
TpyOonpoBoaa (nepdopanus, pa3peiB, ®3AMCHEHHE HOMHHAJIBHOIO
OABJICHHUS U T.I.) A0 IMOJNHOI0 NPEKpalleHHS NOCTYIJICHUS

XHUIKOCTH B OKpYXarollee NpOCTPaHCTBO;
) IpH pacyeTax NMPHHHUMAETCA HYyJeBas MOABHXXHOCTD

OKpyXaroulero so3ayxa (be3serpue);

) B Ka4eCTBE pACUYCTHOH TeMIIEpaTyphl IPH aBapUNHOM
CHTyallHH C Ha3€MHBIM PAacCHOJIOXKECHHEM OOOpYyIOBaHHA IIPHHH-
MacTCs MAaKCHMAaJbHO BO3MOXKHAasg TEMIIEpaTrypa Bo3JyXa B CO-
OTBETCTBYIOIIEH KJIMMAaTHYECKOH 30HE, a NMpH aBapHHHOH CH-
TyallHH C MOA3E€MHBIM pacloJIOKEHHEM 0DOpYIOBaHUA — TEMIIE-
paTypa rpyHTa, YCJIOBHO paBHas MAKCHMAJILHOH CpeIHEMeCAY-
HOH TeMIlepaType OKpYXXaloLIero Bo3/lyxa B Haubolee Terioe
BpeMs rojia;

€) IUIMTEJIbHOCTh HCNAPEHHSA JXHIAKOCTH C NOBEPXHOCTH
[IPOJIMBA NMPHHUMACTCA PAaBHOA BPEMEHH €€ IOJIHOro HcCIape-
HUA, HO He Oosiee 3 600 c. /[ OTHOCHTENBEHO HEOONBUIHX HPO-
JIMBOB TOIUIHBA (10 20 Kr) BpeMs HCIIapeHHS NOIMYCKAETCH IPH-
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HUMATh paBHBIM 900 ¢, MOCKOIIBKY CTOJb HEOONBIIME IIPOIHBEI
MOT'YT OBITH HOCTATOYHO 3IPPEKTHBHO yAAJIECHBI OOCITY>XHBa-
IOIMM nepcoHatoM. Kpome Toro, B 3amac HaA€KHOCTH HMIET
HEYYET IOJABHXHOCTH BO3yXa H YMEHBIIICHHE CKOPOCTH HCIa-
PEHHS XHIKOCTH CO BPEMEHEM BCIIEACTBHE €€ OXJIAKIACHHA.
IIpn npoBeAEHHH pacyeTOB NONYCKAETCA MCHOJIB30BAHHE
CIIPABOYHBIX JAHHBIX, ONMYONHKOBAHHBIX T'OJIOBHBIMH HAY4YHO-
HCCJIEIOBATEILCKHMH OpraHH3alMsiMH B 00J1aCTH MNOXapHOH
0€30I1aCHOCTH HJIH BBIIAHHBIX [ OCyaapCTBeHHOH ClyOOH
CTaHJAAPTHHEIX CIIPABOYHAIX NAHHBIX. JlonyckaeTcs HCHMOJIB30Ba-
HHUE II0Ka3aTe/JIed IMOXApOB3PHIBOOIIACHOCTH JUIS CMECEH Be-
HICCTB H MaTepHAIOB O Haubo1ee ONNACHOMY KOMITIOHEHTY.
Huxxe npHBOAATCA OCHOBHBIE pacyeTHble (OPMYIIBI JUIs
OIIPEACJICHAS MACC TOPIOYHX BELIECTB, NOCTYNAIOMMX B OTKPEI-
TO€ HJIH 3aMKHYTO€ MPOCTPAHCTBO B pe3yJIbTaT€ aBapHHHBIX

CHTYal{HH.

3.2.2. Paz2epmemu3sayus Had3eMHO020 pe3epeyapa

Macca XHOKOCTH, IOCTYIIHBIIEH B OKpYXalollee Ipo-

CTPAHCTBO IIPH pa3srepMETH3ALMH pe3epByapa ONpEACAAETCA 110
popmyne

mg; =p VR, (3.23)
e m, —Macca XHIKOCTH, KT, P — IVIOTHOCT JKHIKOCTH, KT - M™;
Vg — 06beM XKHIKOCTH B pe3epByape, M .

Macca XHOKOCTH, NOCTYIIHBIICH CAaMOTEKOM IIPH IIOJIHOM
pa3pylIcHHH TpyOONpoBOAa, BRIXOAAILICIO H3 pe3cpByapa, OIl-
peaenserca no gopmyiie

m, =G,T+ %dﬁ(ih)m : (3.24)
i=l
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. _
Gy =y dp2p. APy ; (3.25)

APr = hip.g, (3.26)

rae G — HayaJdbHbIM PacXo/l XXHAKOCTH, HCTEKAOIIECH H3 pe3ep-
Byapa yepe3 pa3repMEeTH3HPOBAHHEBIA TPyOONIPOBOJ, KT ¢ Mt —
KOIQQOHUIMEHT HCTECUYEHHUS, T — PacCYETHOE BpPeMs OTKIIIOYEHHS
TPYOOIIPOBOAOB, CBA3aHHBIX C MECTOM pa3repMETH3AIMH, C; dp —
aUaMeTp TpyOONpoOBOIOB, M (B Cliydae pa3/IMYHBLIX JHAMETPOB
TpyOOnIpOBOOB, CBA3aHHBIX C MECTOM pa3repMETH3AHH, 00beEM
BBIXOJAIIECTO TOIUIMBA PACCUMTBIBACTCA LIS KaXIOro Tpydo-
IpOBOJIa B OTAENBHOCTH); L; — IJIMHA i-r0 y4acTKa TpyOOIIpoOBO-
7a OT 3allOPHOro YCTPOHCTBA 0 MECTA pa3srepMETU3ALIUH, M; N —
YHCJIO YYACTKOB TPYOOIIPOBOAOB, CBA3AHHBIX C MECTOM pa3rep-
MeTH3aluH; APr — Hanop cToJI0a XHAKOCTH B pe3epByape, [la;
h; — BBICOTa CTOJI0A KUAKOCTH (OT BEPXHEro YPOBHSA XXHJKOCTH
B pe3epByape A0 YPOBHSA MECTa pa3repMETH3alluH), M; g — YCKO-
penHe cBoGoaHOro mageHns (g = 9,81 M - ¢ ).

3.2.3. Macca napose JIBX,
8bIX00AULUX Yepe3 ObiIxamenibHyIO apMamypy

B cnyyae HanoJHEHHUS pe3epByapa MacCy INapoOB BBIYHC-
JSIOT 10 GOpMYIIE

my =pyVrFs! F; (3.27)
M
py=—"-—"""—-, (3.28)
Vo(1+0,00367¢)

rne my — Macca Bexoasaunmx napoB JIBX, xr; py — NIOoTHOCTE
napos JIBXX, xr - M~ Pg — 1aBJeHHe HACHIIECHHbIX IaPOB TOILIH-
Ba IIPH pacyeTHOH Temmeparype, klla, onpenemsiemoe no CripaBoy-
HEIM JaHHbIM, Py — aTMOchepHOE AaBiIeHHE (IOIYyCKAETCH ITPHHH-
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MaTh gaBHbIM 101 kIIa); Vr — reomerpuueckui OGBCM pe3epBy-
apa, M ; M — MonapHas Macca TOIIJIHBa, KT * KMOJIb . Vo — MOJIbHBIN
00beM, paBHBIL 22,413 M+ KMOJIB ' f — pacueTHas TeMneparypa, “C.

3.2.4. Macca napoe JIB)X npu ucnaperuu
co ca0600HOU NosepxHOCMU 8 pe3epeyape

Maccy napos JIBJK npu ucnapeHuu co ¢BoOOAHOH IO-
BEPXHOCTH B pe3epBYape BBIYHCILIOT 10 popMyJie

my = GVEE: (329)

rane Gy — pacxon napos JIBX, kr - c'], ONpeaeIIIEMBIH COOTHOIIIE-

HUEM
Gy = FRW; (3.30)

TE — BpeMd NMOCTYIUICHUSA NTapoB U3 pe3epByapa, €, [ — MaKCH-

MaJibHasg IUIOIIans nmoBepXHOCTH HcnapeHus JIBX B pesep-
2 2 -

Byape, M ; W — HHTEHCHUBHOCTD ucniapeHus JIBX, kr - M- ¢ ).

3.3. MakcumanbHblie pasmepbl B3pbIBOONACHbIX 30H

Paauyc (Ruxnp, M) H BBICOTA (Zyknp, M) 30HBI, OTPaHHYH-
BalolMe o0O0NacTh KOHUECHTpAUUM, MPEBHINAIOMIHX HHXHHH
KOHUEHTPAllMOHHBIH IIpeaen pacnpoCTpaHEHHs IUIaMEHH
(HKIIP), npu HenoaBHXHOMK BO3AYIHHOH Cpeae pacCYHTHIBAIOT
no popMyJiam:

ona zoprovux 2a306 (I'T)

Ryxnp = 14,6[mr/picuxnp]0’33; (3.31)

Zoap = 0,33[m/pCrunp] >, (3.32)

rae my — Macca I'1, nocrynuBiiero B OTKpEITOE€ NNPOCTPAHCTBO
[IpH aBapHHHOH CHTYalHH, KT, py — INIOTHOCTD [T npn pacyer-
HOM TeMmneparype H atTMOC(GEpPHOM [NABJICHHH, KI - M 3 Coxnp —

HH)XHHH KOHUECHTPAUHOHHBINA Npenesl pacnpoCTpaHEHHUA Ijia-

MEHH [T, % (00.);
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ons napoe JIBK
Ruxrp = 3,2K% (P o/ Cracnp)0,8[ Mo (PP )] (3.33)

Zexap = 0,12K°°(P/ Crax)0, 8 [ M/ (prPi)] >, (3.34)

rae M, — Mmacca napoB JIBJX, nocTynuBmux B OTKPBITOE NPO-
CTPAHCTBO 3a BpeMS IOJIHOTO HcnapeHus, Ho He bonee 3 600 ¢, Kkr;
Pn — IUVIOTHOCTDH IIApOB IIPH pacyeTHO# Temneparype, klla; P, —
JaBJIEHHE HACBIIICHHBIX 1aPOB IPU pacyCTHOH TeMIieparype, klla;

K =173 600;

I' — IPOAOIKHTENBHOCTD NOCTYILJIEHHSA MapoB B OTKPEITOE IPO-
CTPAHCTBO, C; Cyynp — HUKHUH KOHIEHTPAIMOHHBIH NIpenes pac-
IIPOCTpAaHEHUS IUTIaMEHHU napos, % (06.).

3a HayaJ10 OTCYeTa rOPHU3OHTAIBLHOrO pa3Mepa 30HbI IIPH-
HUMAaIOT BHEITHHE rabapHTHLIE pa3MEph! NPOJIKBa.

3.4. Onpeaenexwne napaMeTpoB BONHLI AaBNEHUA
npw B3pbiBe 061aKka TONNMBHO-BO3AYWHON CMECH

Meroauka KOJHYECTBEHHOM OLCGHKH IJapaMETPOB BO3-
AYIIHBIX YAApHBIX BOJIH IIPH B3pbIB€ TOILIMBHO-BO3JYILIHBIX
cMmecelt (TBC) pacnpocrpansercs Ha cinydau BbIOpOCa TOIIHBA

B aTMOC(epy U3 HAPYXHBIX YCTAHOBOK.
OCHOBHBIMH CTPYKTYPHBIMH 31EMEHTaMy aJlfOPHTMA pac-

YETOB ABJIAIOTCS:
® OIIPCACICHHE OXHAACMOro pexHmMa B3pPBIBHOI'O IIpe-
BpaieHus obnaka TBC;
® pPACYET MAKCHMAJIBHOIO H30BITOYHOrO JABJICHHUSA H HM-

nynsca ()a3sl CKaTHA BO3XYLIHBIX YAAPHBIX BOJH JUIS pa3iIHy-
HbIX PEXHMOB;
® OIpeACIIEHHEe JONOJHHTEILHBIX XapaKTCPHCTHK B3PhIB-

HOH Harpy3KH;
® OQI[EHKA NOpaXarolero BO3ACHCTBHA.
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HMcxonHbMH JaHHBRIMH IS pacyeTa apaMeTpoB yYAapHEIX
BOJIH NpH B3peiBe obnaka TBC seismores:

e BHJ TOIIHBA, COAEPKAIMErocs B 00NaKe;

® arperaTHoO€ COCTOSHHE CMECH (ra3oBas HJIH reTepo-
reHHas);

¢ KOHIEHTpalus roprodero B cMecH (Ch);

® CTEXHOMETPHYECKAs KOHUEHTPALMA TOPHOYEro ¢ BO3-
xyxoM (Cer);

® Macca TOIUIMBA, CoAaepXXamerocs B obnake (M),

® YyJenbHad TEIUIOTa CrOpaHus TOIUIHBA (kEy,);

® CKOpOCTh 3BYyKa B BO3ayXe (o (OOBMMHO NpHHHMAaETCH
paBHOM 340 M - ¢);

e nHpopManusa 00 OKpyxarlleM IPOCTPAHCTBE;

o 30¢eKTHBHBIIH dHeproszanac roprwodeit cMecH (F), BEI-
YUCJIIAEMBIA 110 COOTHOIICHHIO

M. E,,, C. <C.;

E= 3.35
MTEm—CC-fl, C. >C.. ( )

I
[Tpu pacyere mapaMeTpoB B3peiBa OOJiaka, pacnoNIOXEH-
HOI'O Ha IIOBEPXHOCTH 3¢MJIH, BeJIUYHHA 3P (HEKTHBHOTO 3HEPro-
3ariaca yJBaHBacTCA.

3.4.1. Onpe . aneHue oXUGaeMO20 PeNUMa
83Pbl8H020 NPeepaLL|eHus

OxuaaeMplil peXUM B3PBIBHOIO IIpEeBpAlllCHHs 3aBHCHT
OT THOA TOIUIMBA M I€OMETPHYECKHX XAPAKTCPUCTHK OKpYXa-
IOLLET0 NPOCTPAHCTBA.
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Knaccugpuxayus zoprouux cmecei
no cmeneHu YyecmeumenabHocmu

BewectBa, cnocobHele Kk 06pa3oBaHHIO MOPIOYHX CMeECEH
C BO3JIYXOM, IO CBOE€H YYBCTBHTEJIBHOCTH K BO30YXIECHHIO
B3PBIBHBIX [IPOLIECCOB pa3/ie/ICHBI HA YETHIPE KiIacca.

Knacc 1. Ocob0 4yBCTBHTENBHBIE BelllECTBA (pa3Mep JIE€TO-
HallHOHHOH A4YeHKH MeHee 2 cM). K 3ToMy 1accy oTHocATCH
TaKkue BemecTBa Kak Hy, C;H,, CoH40, C3HgO, R-NO,.

Knacc 2. UyBcTBUTENIBHBIE BEIECTBA (pa3Mep JAECTOHALM-
OHHOH SYEHKH JIEXKHT B npeaeiiax ot 2 n10 10 cMm). TunuyHbpMH
IpeACTaBHTEIAMH 3TOoro kjacca sapnsiorcss Cs;Hg, CsHjpg, CoHe,
C;Hg, C4Hs.

Knacc 3. CpenHeqyBCTBUTENLHBIE BEIECTBA (pa3sMeEp J€TO-
HallMOHHOMN S4YeHKH JIeXKHT B npeaenax ot 10 go 40 cM). Tunny-
HbIMH TIPEACTABHTEIAMH ITOro Kjacca aBsmiorcs rekcan (CgHjg),
OKTaH, H300KTaH, [1apsl 4 pacnelibl O¢H3uHa, LNG.

Knacc 4. CnabodyBCTBUTENBHBIE BEINECTBa (pa3MeEp JETO-
HalMOHHOH sdeHkH Oonpmie 40 cMm). THIHMYHBIMH IPEICTABH-
TeJIIMH 3TOro Kjacca SBJISHOTCS METaH, JE€KaH, pacnbUIbl AU3TOII-
INBA, KEPOCHHA, OeH3o1a.

Knaccngukaims Hanbosee pacpoCTpaHeHHbIX B IIPOMBIII-
JIEHHOM IPOM3BOJCTBE INOPIOYMX BELIECTB IpUBEACHA B TaO. 3.1.
B ciayudae, ecnn BEIECTBO HE BHECEHO B KJIaCCH(PHUKAIHIO, €0
CJIERYET KIAaCCH(PUIMPOBATh 10 aHAJIOTMH ¢ HMEIOILIMMHCA B CIIMCKE
BELECTBAMH, a4 NIPH OTCYTCTBHH HHQOpPMAIHH O CBOHCTBAX
OAHHOI'O BelEeCTBa, €ro CleAyeT OTHEeCTH K Kiaccy 1, T. €. pac-
cMaTpHBaTh HauboJiee ONaCHbIA CIIy4YaH.
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Tabrnuya 3.1

AUETHIIEH AKPHJIOHHTPHII Aueranbaerun benzon
Bununauerunen AKpOJICHH A1ieToH Jlexan
Boxnopon beH3uH JMsTonmuBo
[ vapa3us Bununayerar o-mxsiopbeH3on
HzonponwiHuTpar BuHUNX10pHA HoxaekaH
Merunauetunen ['excan KepocuH
Hurpomeran ['eHeparopusiiras | Meran
Oxuch nponuieHa H3ooxrau MernabeHson
Oxnch 3THEHA Cepoyraepon Merunamun MeruamepkanTas
ITHNHUATPAT JTaH Merunanerar MeTHIXIOPHA
OTHICH Menunbyriwikeron |Hadranuu
Sduph: Menwmpormukeron | Oxucek yriepoaa
AUMeTHNOBBIA  [IMernnatunkeron | Oenomuiopberson
Oxran
[Tnpuany
Ceposonopon
CnHpTHI:
MCTHJIOBHH
ITHJIOBLIA
ITPOMTUIOBRIN
AMHJIOBBIH
H300yTHIOBBIN
H30TIPOITHJIOBLIA
[{uxnorekcan
ITHNndopMHaT
ITHIDUIODHA
LNG

JTHBHHHUJIOBBIA STUNeHOEH30

METWIOYTHIOBBIH
HIPJTY

Knaccuguxayus 2oproyux cmeceit
no macuumabam ¢py2acHo20 (YOapHo-801H08020) NOPANCEHUSA

[Tpu ouenke MacmraboB ¢yracHoro (yAapHO-BOJHOBOIO)
MopaXeHHs HEOOXOAHUMO YYHTEHIBATh pa3INYHE XHMHYECKHX
COEJIMHEHUH 10 TEIUIOTE NOPEHHS, HCIIOJIL3YEMOH UIA pacdera
IIOJIHOTO 3amnaca dHeproBhllie/IEHHd. B pacyerax 3HEproBuigeIIe-
HUA HE YYHUTHIBAETCA TEIUIOTAa KOHICHCAIlMH BOJAHBIX I1apOB.
JIng THIIHYHBIX YTJEBOAOPOXOB Oepercsi B pacyeT 3HAYCHHE
yeJbHOH TermnoTsl cropaus (Jo = 44 MJIx - kr''. JIIA HHBIX TO-
PIOYHX B pacyeTax HMCIOJIB3YETCH YAEjIbHOE 3HEProBBIICIICHHE
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O = BQo. 3nech B — KOpPEKTHPOBOYHEBIA NapameTp. i yCIOBHO
BBIJIEJICHHBIX KJIACCOB ONACHBIX BEHICCTB BEJIMYHMHBI [TapaMeTpa

B npeacraBieHsl B Tab. 3.2.
Tabaruya 3.2

Knscow onacamocacmects | B | Kiscowomssmxmemecrs | B

Knacc 1 Knace 3
ALIETHIECH | _1L,1 | tunaMuH _ 0,80
MeTwianeTwiex 1,05 | MetunaMuH 0,70
BHHHIaUEeTIWICH CnupThi:
OkuCh ITHIEHA METHJIOBBI i 0,45
['mnpa3uH | 0,44 ITUIOBBIMH 0,61
H30nponuiHUTPaT 0,41 MPOITHWIOBKI i 1 0,69
STWIHHTPAT 0,30 aMHWJIOBBIH | 0,79
Boaopox 2,73 HKJIOMEKCaH | 1
HurpoMeraH _ 0,25 | Aueranpanbaerus 0,56
___Knacc 2 | Buunnauerar 0,31

ITHIEH | 1,07 | bexsuH o 1
I 3¢ur | 0,77 | I'excaH | 1
JAHBHHIIIDHD | | 0,77 | I300KTaH 1
OKHCh NPOITHJIEHA 1 0,7 (car D
AKpOJIEHH 0,62 { InpoauH 10,77
Cepoyrnepoa 0,32 | [uxsiomponax | 1
byTtaH ] Knacc 4 .
Bytuwien “ MeTaH 1,14
byragueH TpuxJ1I0p3TaH A 0,15

MeTrHxJiopHa 0,12

beHn3oi

JAeKaH

MeTtriMepKarTaH

Hagranus - 0,91 |
[ixniopaTan
(Aueron | 0,65 | MluxnopGenson 0,42
Kymon | 0,84 | Tpuxnoporan 0,14



Knaccugpuxayua oxpysxcaroweu meppumopuu

B cB43M ¢ TEM, YTO XapaKTep OKPYXaloINero NpoCTpaHCTBa
B 3HAQYUTEJILHOH CTENEHH OIpEAENS€T CKOPOCTh B3PHIBHOTO
NpeBpaieHus o0j1aKka TOIIMBOBO3AYIIHOH CMECH H, CJI€IOBa-
T€JIbHO, TapaMETPHI YIAaPHOH BOJIHBI, TEOMETPHYCCKHE XapaKTe-
PHCTHKH OKPYXKAIOIIEro IPOCTPAHCTBA TAKXKE pa3feNieHbl Ha
4eThIpe KJIacCa B COOTBETCTBUHU CO CTENEHBIO HX OTIACHOCTH.

Knacc I Hanuuyue DIHMHHBIX TPyO, MOJIOCTEH, KaBEPH, 3a-
IIOJTHEHHBIX TOPIOYEH CMECHIO, IIPH CrOPaHUU KOTOPOH BO3MOXHO
OXugatk GopMUpOBaHUE TYPOYNEHTHBIX CTPYH NPOXYKTOB Cro-
paHMs pa3sMEpPOM HE MEHEE TpEX pasMEpPOB AETOHALHOHHOM
AYEHKH OAHHOM cMecH. ECiu pa3Mep A€TOHANUOHHONW suYeHKH
JUISS 1aHHOH CMECH HE€ HU3BECTCH, TO MUHHMAIBHBIA XapaKTep-
HbIH pa3Mep CTPYH NPUHHMACTCSA PaBHBIM S CM JUIS BELIECTB
Kinacca 1; 20 cM — g1 BemiecTB Ki1acca 2; 50 cM — 15 BEIECTB
kinacca 3 ¥ 150 cM — g BelecTs Kiacca 4.

Knacc II. CHIbHO3arpOMOXIACHHOE NMPOCTPAHCTBO: HATHYHE
OJIy3aMKHYTBIX OOBEMOB, BBICOKAas IUIOTHOCTh pa3MEICHHA
TEXHOJIOTHYECKOro 0060opyaoBaHus, jec, 0oiboe KOJIMYECTBO
OBTOPAIOINUXCS IPENATCTBHH.

Knacc III. CpeaHe3arpoMOXIECHHOE ITPOCTPAHCTBO: OTAEIBHO
CTOSIIME TEXHOJIOTHYECKHE YCTAHOBKH, PE3CPBYAPHEIH ITapK.

Knacc IV. Cnabo3arpoMoXAEeHHOE H CBOOOJHOE IpO-
CTPaHCTBO.

Knaccuguxayus 63pbieno20 pexcuma

J1s OLlEHKH AECHCTBHSA B3pbIBa BO3MOXXHBIE B3PHIBHBIE pe-
XXHMBI NPEBPAIICHHUS TOIUIMBOBO3AYINIHOH CMECH pa3OHTHI HA
LIECTH KJIACCOB 110 AHAINAa30HaM CKOPOCTEH HX PacIipOCTPAHECHH.

Knacc 1. JletoHal¥s HJIH TOPEHHE CO CKOPOCTHIO PpOHTA

rtamens SO0 M - ¢
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Knacc 2. Jedpnarpauus, ckopocth ¢ppoHTa ramedn 300-
S00Mm-c.

Knacc 3. Jlednarpaumns, ckopocts ¢pponTa naaMeHu 200—-
300 M - ¢,

Knacc 4. dedpnarpauus, CKopocts QPpoHTa miaaMeHd 150
200 M - ¢

Knacc 3. Jlepnarpauus, CKOpOCTb (PPOHTA IUIAMEHH OIIpe-
NEeNAETCS COOTHOIIEHHEM

V.=kM", (3.36)

riae k; — KOHCTaHTa, Jiexaliass B JHanasoHe oT 35 no 43; M —
Macca TOIIMBA, CoOAEpXalerocs B o0j1ake roprodeii CMeCcH, Kr.

Knacc 6. lebnarpains, ckopocTh QPOHTA IUIAMEHH OINpe-
IeNsgeTcsa COOTHOLIIEHHEM

V. =kM" (3.37)

rane ky — KOHCTaHTA, JIeXauas B aquanasode or 17 no 26; M —
Macca TOIUIMBA, COAEpKalIerocs B obake roproyeil CMecH, Kr.

O>XHaeMEIA PEXXUM B3PBIBHOI'O MPEBPALLCHUS OINPECHEIIs-
€TCA ¢ IMMOMOIIBIO IKCIIEPTHOM TabJ1. 3.3, B 3aBUCHMOCTH OT KJ1acca
TOIJIMBA M KJIAaCCa OKPYIKAIOIIEro IpoOCTPaHCTBA.

Tabaruya 3.3

Knacc okpyxaromero npocTpaHcTea
HI

[Ipn onpegeneHHH MaKCMMAITBHOH CKOPOCTH (PPOHTA ILIa-
MEHH UIS B3pPHIBHBIX INPOLIECCOB 2—4 KIACCOB JONOJHHTEJIBHO
PaACCYHTHIBACTCA BHAMMAA CKOPOCTh (PpOHTA IJIaMEHH IO COOT-
HomeHHIO (3.36). B ToM cnydyae, eCiiM NOJy4Y€HHaAs BCJIIHYHHA
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OOJIbIIIE MAKCHMAIBHOM CKOPOCTH, COOTBETCTBYIOLIEH NaHHOMY
KJIacCCy, OHAa INPHUHHMACTCA 3a BEPXHIOK TIPaHHMIY JMara3oHa
OKHJAAEMBIX CKOPOCTEH B3PLIBHOI'O Ipolniecca B TOILUIHBOBO3-
OYILIHOH CMECH.

JIng RatbHEHWHX pacyeToB HEOOXOAHMO OUCHHUTHL arpe-
raTHOE COCTOSIHHE TOIUIUBA CMecCH. llpennonaraercd, 94To cCMecCh
rereporensas, ecian 6onee 50 % ronauea conepXxUTcs B obnake
B BHJE Kanenb. IIpoBeCTH TakHe OLEHKH MOXHO HCXOIS U3 Be-
JIHYUHB] OABJIICHHS HACBIUICHHBIX NApOB TOIUJIMBA IPH HAHHOH
TEMIIEpAType H BpeMeHH (opMHpoBaHHs obOnaka. Jins neTyuux
BEIIECTB, TAaKUX Kak Imponan, npu teMneparype +20 °C cmech
MOXHO CUHUTATh I'a30BOH, a IS BECHIECTB C HU3KHUM JABJIEHHEM
HACBIIICHHOTO napa (pacnbsUl au3Tormsa npu +20 °C) pacuers
IIPOBOASTCS B IIPEANOJIOKEHHH TE€TEPOr€HHOH TOIUIMBOBO3-
OYITHOH CMECH.

3.4.2. Pacyem MaKcuManbH030 u3bbimo4yHo20 daenieHus
U uMnynsca a3kl CXamus 8030yWHbIX ydapHbIX 60/H

[locne TOro, Kak omnpeneieH BEPOATHBLIH PEXHM B3PHIB-
HOro npeBpallieHUsA, paCCYHTHIBAIOTCA napaMeTphl BO3AYIIHBIX
yYAapHBIX BOJH (H30BITOYHOE naBieHHE AP M HMOYJILC (a3sl
cxaTus ') B 3aBUCHMOCTH OT PacCTOSHHS OT EHTpa obinaka.

Jlemonayus 2a308vix u 2emepozennvix 1BC

JUIs BBIUMCIICHHSA NapaMeTpoB BO3AYIIHON YAApHOH BOJI-
Hbl Ha 33JJaHHOM PacCTOAHHH OT LIEHTpa objaka, NpH NETOHA-
uu obnaka TBC, npeaBapuTe/IbHO PaCCUHTHIBACTCA COOTBET-
CTBYIOUHI Oe3pasMEepHBIN paiIiyC MO COOTHOINECHHIO

R, = RIE/Py)"”, (3.38)

rae R — pacctosHue OT LieHTpa obnaka; Py — arMocdEepHOE aB-
nenue; £ — 3¢ PEeKTHBHEIM 3Hepro3anac CMECH.
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Ecnu COOTHOINEGHHS 3anHCaHbpl B (PYHKIHHM apryMeHTa
A= Ro/E'" , BenuumHa E 3anaercs B MIIx, To A = 2,15 R,. [locne
3TOr0 PACCYHMTHIBAIOTCH BEJIMYHHBI Oe3pasMEpHOIO JaBJICHHA
(P,) v uMnynsc a3l cxatus (/).

B cny4yae demonayuu 2a3060ti cmecu pacdeT NPOBOJHUTCS
110 QOPMYIIUM:

In(P,) = -1,124 — 1,66(In(R,)) + 0,260 (In(R,))%;  (3.39)
In(l;) = -3,4217 — 0,898(In(R,)) — 0,0096 (In(R,))’. (3.40)

3aBucumoctn (3.39, 3.40) cipaBeIMBEI U1 3Ha4YeHHH R,
bonpmux BEIXYHHBI Ry = 0,2, B ciyuae, ecitd R, < Ri, To P, no-
naraercs paBHbIM 18, a B BeipaxeHue (3.40) BMecTO R, noa-
craBgercs BeauunHa R, = 0,14.

B cny4dae demonayuu obaraka cemepozennou moniugeo60s3-
OYyWiHOU CMECH

P.=0,125/ R, + 0,137/ R> + 0,023/ R’ (3.41)

I, = 0,022/ R, (3.42)
HIIH

P.=0271/1+0,62/A% + 0,236/ 2>; (3.41)

I[.=0,047/ ). (3.42)

3aBHCHMOCTH (3.41, 3.42) cripaBeyIHBHBI JUIA 3HAYECHHH R,
Ooonpmux BeJIHIHHEI Ry = 0,2, B cnydae, ecnu Ry < Ry, TOo P, no-
naraercs paBHeM 18, a B Beipaxenue (3.42) smecto R, noa-
cTaBJeTCA BeJinauHa R, = 0.134.

Ilocne onpepenenus ©Oe3pasMepHBIX BENWYHH JaBJIICHUA
H HMITYJIbca (a3bl CKATHA, BHIYHCISIIOTCH COOTBETCTBYIOLIHE HM
pa3sMEpHBIC BEJIMYHHBL:

AP = PPy (3.43)
I =1,PB EV/c,. (3.44)
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Henazpayus 2azoevix u 2cemepozernnvix TBC

B cnyyae pednarpaunonsoro B3peiBa obnaka TBC, k mna-
pameTpaM, BIHUAIONMM Ha BEJIMYHHEI H30BITOYHOrO JaBJICHHSA
H HMMIIYJIbCa MOJIOXHTENBLHOH (a3nl, A0DABIAIOTCA BEJIHYHHE]
CKOPOCTH BHIMMOIO (PpPOHTA IIAMEHH (¥) K CTENICHH paclIHpe-
HHSA TPOAYKTOB cropanus (6). CteneHb paCHIMPEHUS IPOAYKTOB
CropaHHs JUIM ra30BbIX CMECEH IPUHHUMAETCA G = 7, I TETEPO-
IMeHHBIX — ¢ = 4. JDis pacyera napaMeTpoB YAAPHOM BOJHBI IIPH
Ae(pIarpallHOHHOM B3pHIBE reTePOreHHBIX 00aKoB 3¢(EKTHB-
Hasg BEJIMYMHA 3HEpro3araca CMECH AOMHOXAETCs Ha KO3 dH-
1ueHT = (6 — 1)/c.

Kak ¥ mis cinyvas Je€TOHaUMH, IpEeIBApUTEIbHO pacCYH-
THIBAa€TCA COOTBETCTBYIOIEE Oe3pa3sMepHOE pacCTOsHUE R, OT
eHTpa obnaka (3.38).

3aTeéM pacCCUYMTHIBAIOTCA BEJIMYHHBI O€3pa3zMEpHOro J1aB-
neHus (Py1) 1 uMnynbca ¢assl cxatus (Iy).

Pa=4*/C¢ (6 - 1)/o (0,83/ R, — 0,14/ R>): (3.45)
L= W(1 — 04W)0,06/ R, + 0,01/ R —0,0025/R}), (3.46)

rae W= (o — 1)/ou?/Cy .

Bripaxenus (3.45, 3.46) cpaBeUIHBEI WIS 3HaYCHHH R,
OONBIUHX BEMHIHHEI Ry = 0,34, B cinydae, ecind Ry < Ryp) , BEI-
paxenus (3.45, 3.46) BMeCcTO R, NOACTABIAETCH BEIMYHMHA Ryp.
Janee BeMHCIOTCH BEMHYHMHEL (Py) B (/2), KOTOPHIE I CIIydas
NETOHAIMH ra30BOH CMECH PACCUMTBHIBAIOTCA 110 COOTHOLICHHAM
(3.39, 3.40), a 1 qeTOHAIMH reTepOr€HHON CMECH — IO COOT-
HommeHHAM (3.41, 3.42). OxoHuatensHLle 3Ha4eHHUS P, H I, BHI-

OuparoTCs U3 yCI0BHSA
Py = min(Py1, Px),
I, = min(L,, ). (3.47)
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3.5. MNapameTpbl BONHbI faBNEHUA
Npu B3pbiBe pesepByapa C NeperpeTon XuAKoCTbIO
WK CXUXeHHbIM ra3oM fipu BO3AAGMCTBUM Ha HEro ovara noxapa

M30bprTounoe naBneHse AP 4 MMIynbC i B yapHO# BOJIHE,
oOpa3yromuecs IpH B3phIBE pe3epByapa ¢ neperperoii JIBXK,
[K umu CYT B ouare noxapa, onpeaensiorcs o ¢popMynam:

AP = Py(0,8 m,?;,” rl+ mgf,“ r+s My, ro ); (3.48)
i=123mp, r", (3.49)

E. g
TAE My, = _ﬁ;— , IpUBEJICHHAsA Macca, Kr; (3.50)

r — pacCTOSHHE OT LICHTPA pe3epByapa, M;
Hy=4,52-10%1x - kr™';
F.p; — 3QQeKTHBHAs IHEPrHA B3phIB3a, pacCUHTHIBacMast

no gopmyie

Eeﬁ'=kCPM(T—Tb), (351)
rae k — oons SHEPruM yJapHOH BOJHEI (JOMYCKaercs MPHHHMATH
paBHO# 0,5); C, — yaen»Has TEIVIOEMKOCTD XHTKOCTH (JIOITYCKaeTCA
npuHuMars paBHOH 2 000 Jx - xr - K'; m — macca JIBX, I'K
wm CYI, conepxamnasca B pe3epByape, Kr; I — TeMmmeparypa
xuaxoi ¢assl, K; 7 — HopManbsHas Temneparypa kuneHus, K.

Ilpu HamuuuH B pe3epByape NpeAOXPaHUTEILHOIO YCT-
poiicTBa (KnamaHa Wi MeMOpaHbl) BeJH4YHHA T onpenensiercs
o ¢popmyie

=B  _C,+273]5, (3.52)

A-— lg ng
rae Py — NaBieHHE CpabaruiBaHHUA IPEAOXPAHUTENILHOIO YCTPOH-
ctBa; A, B, C4 — XOHCTaHTHl YpaBHEHHs 3aBHCHMOCTH JABJICHHA
HaCBIIEHHBIX NMAapOB TOMJHBA OT TEMIEPATYPhl (KOHCTAHTHI
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AHTyaHa), onpeleiseMble 110 CIpaBOYHOH yreparype. Eaunuim!
n3MepeHus Py (xIla, MM pT. CT., aTM) JIOIDKHBI COOTBETCTBOBATH
HCIIOJIb3YyEMBIM KOHCTAaHTaM AHTYaHa.

3.6. UHTeHCHBHOCTL TENNOBOroO N3NyYeH!uN

B HacrosineM pasjene NpHBOAATCA METOLBl pacyeTa HH-
TEHCHBHOCTH TEIUJIOBOIO H3JIYYEHHSA OT MOXKapa IPOJIMBA H Or-
HCHHOI'0 HIapa, a TakxXe paguyca BO3JAECHCTBUSA IPOXYKTOB Cro-
paHHs IapOBO3AYLIHOIO 00J1aKa B CIy4ae nmoxapa-BCIBIIIIKH.

3.6.1. lloxap nponuea
2

MHTEeHCUBHOCTH TEMNOBOro M3NydeHHs ¢, KBT - M, ms
noxapa nposmsa JIBX, K wm CYT Beramcisercs no ¢popmyine

q=E F;t, (3.53)
rne £,y — CpeaHENnOBEPXHOCTHAsA HHTCHCHBHOCTh TEIJIOBOIO
H3JIyYCHHUSA TUIAMEHH, KBT - M'z; F, — yrnooi Ko3¢¢HImeHT 06-

JIyY4EHHOCTH; T — KO3 HHIIHEHT NIPOITyCKaHHA aTMOC(EPHI.
3HayeHHe E, npHHHMaeTcs Ha OCHOBE MMECIOIIMXCH JKC-

NCPUMEHTAIBHBIX JAaHHBIX WIH no Tabu. 3.4. Ilpu orcyrcreum
JNAHHBIX U1 HEQTENPOAYKTOB AONYCKAaEeTCAd NMPHHHMAThL BEJIH-
yuny E,; pasHOit 40 kBT - M™.

Tabruya 3.4

CpeaHenoBepXHOCTHAN IVIOTHOCTD TEILIOBOIO HATYUEHHS IUIAMEHH
B 3aBHCHMOCTH OT JHaAMETPAa OYAra H yAeJIbHAS MAaCCOBANl CKOPOCTh
BbITOPAHHS AJIS HEKOTOPLIX dKHAKHX YIJI€BOAOPOAHLIX TOILIHB

CIII" (meTaHn) 220 180 150 130 120

CVYTI (nponaH-6yran) | 80 63 50 43 40
ben3uH 60 47 35 28 25

Ju3enpHOe TOIUIHBO 40 32 25 21 18
25 19 15 12 10

[IpumMmeqaHH e Jina nnamerpoB oyara MeHee 10 Han Gonee 50 M
cnexyer NpHHHMaTh E, Takol xke, kak 4 1A o4aros adamerpoM 10 1 50 M
COOTBETCTBEHHO.
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YrnoBo# xo3¢pHuHeHT obnyuyenHocTH F, omnpeaensercs
110 popmyJie

F,=\F +F2 (3.54)

rae Fy, Fy — dakropsl 00, TydeHHOCTH U1 BEPTHKANBHOR H IO-
PH3OHTAJIBHOM IUIOINAOK COOTBETCTBEHHO, ONpeie/IIEMEBIE C I10-
MOILIBIO BEIPAXECHHH:

_ 1mtg[ h } h
y = —— X
’SZ
{arct{J ] g( (A“)(S"D]H; (3.55)
S+1 JA2~1 (A-1)(S +1)

(B-1/5) B+1XS-1))
u = [ P mg( (B—l)(S+l)]

_wmg( /M:QH; 3.56)
A* -1 (A-1)(S +1)

2 2
A= .’.'.._12‘;_1“_1 : (3.57)
2
g1 ; 5 : (3.58)
S=2rld; (3.59)
h=2H/d, (3.60)

FA€ r — pacCTOSHHE OT NEOMETPHYECKOIo LIEHTpa IpOJIHBa JO
obirygaemoro oowsexra, M; d — 3¢deKkrnBHEIN THaMETP NMPOJIMBA, M;
H — BBICOTA IUIAMEHH, M.
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J¢$GEKTHBHBI AMAMETp NMpoJMBa d, M, PacCYHTHIBACTCS
no ¢opmyne
_ |AF

d = | (3.61)
f}

rae I — miomaas npoJivaa, M.

BricoTa minamenu H, M, BeMHCIAETCS 110 Gopmyne

0,61
H=42d[ e ] , (3.62)

Paygd

rae m — yJelbHas MacCoBas CKOPOCTb BBITOpaHHS TOIIHBA,
K[ - M~ -c); Pa — IUIOTHOCTH OKPYKAIOLIET0 BO34yXa, KT ° M
g — )_rzcxopelme CBOOOAHOIO NAZcHHUs, PHHUMAaeMoe paBHEIM 9,81
M- C™.

Koa¢pdHuuuenT nponyckanHs aTMOochEphl T miIs MmoXapa
IIPOJIKBA ONpeNeNsieTcs no GopMye

t=exp[-7-107(r - 0,5d)]. (3.63)

3.6.2. O2HeHHbIU Wwap

MHTEHCHBHOCTD TEIUIOBOTO H3JIYY4EHHUA (kBT M'z) J14 Or-
HEHHOT'O 1Iapa BEMHCsAeTCH o popmyie (3.53).

Bemianna E, onpenensercds Ha OCHOBE HMEIOIHXCSA

3KCNIEPUMEHTAIBHEIX JaHHBIX. Jlomyckaercs mpHHHMaTh Eg

paBHoii 450 kBT - M.
3HaueHHe F, onpenensercs no popmyie

F,= __ HIDs+0» (3.64)

4{(H / Ds +0,5)* +(r/ Dg)*1*
rae H — BbICOTa IIEHTpa OrHEHHOro mapa, M; Ds — 3 ¢PeKTHB-
HBIf JHAMETP OrHEHHOIO 1mapa, M; 7 — PacCTOsHHE OT 00Ty4a-
eMoro o0BeKTa N0 TOYKHM Ha IIOBEPXHOCTH 3€MJIH HEOocpel-
CTBEHHO NOJ LICHTPOM OTHEHHOrO 11apa, M.
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O PekTHBHEIH AuaMeTp OrHeHHoro mapa Ds ompene-
ngeTcs 1o gpopMyie

Ds =5,33m%%, (3.65)

A€ m — Macca MpOAYKTA, MOCTYIMBIIETO B OKpYXarollee Ipo-
CTPaHCTBO, KT.
Benuunnay H nonyckaercs NnpuHUMATh paBHOH Dg/2.
BpeMst CcymecTBOBaHHS OTHEHHOIO wiapa fs, ¢, ONnpene-
nseTcs no Gpopmyne

ts =0,92m"" (3.66)

Kosdduuent nponyckanus arMocgepsl T UIA OTHEHHOTO
Inapa pacCYHTHIBACTCA 10 popMyJie

T =exp[— 7,,0-10'4(\/1"2 + H* —DS/2)]_ (3.67)

3.6.3. Onpedenerue paduyca eo3delicmeus
npodyxmoe c2opaHusi napoeo3dywHo20 obnaka
8 C/Tyyae NoXapa-eCNbIWKY

B cny4yae oOpa3oBaHHMs NapOBO3AYILIHON CMECH B He3a-
FPOMOXJACHHOM TEXHOJIOTHYECKHM OOOpYIOBAaHHEM ITPOCTPaAH-
CTBE H €ro 3aXHIaHHH OTHOCHUTEIBHO CjabbiIM HCTOYHHKOM
(HaupuMeEp, HCKpPOM) CropaHHe 3TOH CMECH IIPOHCXOOHUT, Kak
IpaBuIO, ¢ HEOOJBINMMH BHAHMMBIMH CKOPOCTAMHM ILIAMEHH.
[Ipu 3TOM aMIUTMTYABI BOJTHBI JaBJICHHA MaJlbl H MOT'YT HE MPUHHU-
MaTbC BO BHHMAHHE MPH OIECHKE IMMOPAXKAIOINEIO BO3INCHCTBHUA.
B 3TOM Cllyyae pealH3yeTcs TaK Ha3bIBaEMBIH I0XXap-BCIILILIKA,
PH KOTOPOM 30HAa NMOPAXEHHS BLICOKOTEMIIEPATYPHBIMH IpO-
OAYKTaMH CropaHHs NapoOBO3AYINHOH CMECH NpPaKTHYECKH COB-
[1a1aCT ¢ MAaKCHMAJIbHBIM pa3sMepoM oOiaka MpoaAyKTOB CrOpaHHs
(T. €. mopaxaroTci B OCHOBHOM O00BEKTHI, NONaJaloliHe B 3TO
obnaxo). Panuyc Bo3aeHCTBHSA BHICOKOTEMIIEPATYPHBIX NMPOAYK-
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TOB CrOpaHHs NapOBO3AYLIHOIO obyaka NMpH I10Xape-BCIbIIKE
Rr onpenensercs npubImMXeHHbIM COOTHOIIEHHEM

Re = X1 YE,; (3.68)

roe E;, — oObeMHBII KO3(QQHUHEHT pacHIHpEHHS NPOTYKTOB
cropauus. g HedTenpoaykros BeauymHa E; MoxeT ORITh
[IPUHATA PABHOH 7, IIPH 3TOM {/E,_ = 1,82; X.FL — TOPH3OHTAIb-
HBIM pa3MEp B3pHIBOOIIACHOH 30HEI, OnpeAcIsieMbld no n. 3.3.

3.7. Acnapenue xuakoctn u CYI u3 nponusa
3.7.1. Xudxocms

VIHTEHCUBHOCTH UcnapeHns W (kr - M2 ¢ s HEeHarpe-
TEIX JXHAKOCTEH C YHOBJIECTBOPHTEIBHOH TOYHOCTBIO MOXET
OBITH OITHCAHa NONYIMIHPUYECKUM BBIpPAXKEHHEM

W =10"nPs/M , (3.69)

rac N — Ko3gPHIHEeHT, NTpUHHUMaeMbli 110 Tabua. 3.5 B 3aBHCH-
MOCTH OT CKOPOCTH H TE€MIICpaTyphl BO3AYLIHOIO NMOTOKA Haj
OBEPXHOCTHIO HCIIAPEHHA, M - MonspHas Macca XHAKOCTH,
KT - KMOJIB ; Ps — JaBICHHE HACHIIEHHOIO nnapa IpH pac4yeTHOH

TEMIIEpaType XHUAKOCTH, Kl]a.
Tabruya 30

3nayeHns xo3pdHuHeHTA 1

CkopocTh 3unayenne xoxdpduumenra n

BO3AYLUHOIO IOTOKA, npu remneparype ¢ (°C) Bo3nyxa
M-C'
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3.7.2. CxuxeHHbIlU y2nee000po0HbIl 2a3

IIpu BeIOpOoce CYI' u3 noBpexiaeHHOro obOpyaOBaHHA,
B KOTOPOM J>XHIKOCTh HAXOMUTCS II0J AABJIEHHEM, 4acThb IIpO-
OYKT2 3a CYeT BHYTPEHHEH J3HEPIrHH MI'HOBEHHO HCIIAPACTCH,
oOpa3sys ¢ kaneJapKaMy XUIAKOCTH 00sako aspo3ond. MaccoByio

OO0 MIHOBEHHO HCIIAPUBIUECHCS >XXHIKOCTH O OINpeaeNIfiOT
H3 COOTHOIIIEHHS

T _
6=1-ex _ e = Te) :
L

(3.70)

rae C, —ynenbHas TerwtoeMkocTs CY1, Jhx - KT - K'l; 1, — TeM-
epatypa oxpyXxaroumero sosayxa, K; 7, —remnepaTtypa xure-

Husa CYI npu armocpepHoM gasinenuy, K; L, —yaenbHas Ten-

norta napoobpaszosanus CVYI', JIx - kI

[Tpuaumaercsa, yro npu 6 > 0,35 Bcs Macca XHIAKOCTH,
HaxomsaImasicsi B 00OpyAOBaHHH, 3a CYET B3PBIBHOI'O XapaxkTepa
HCIIapEHHUA IEPEXOIUT B ITapoKareabHoe 0071aKo.

1Ipu & <0,35 ocTraBmascs 4acThb >XHIAKOCTH HCIapSIeTCs
C MOBEPXHOCTH IIPOJIMBA 3@ CYET MMOTOKA TEILIa OT MOACTWIAIOIIECH
ITIOBEPXHOCTH H BO31yXa.

HNHTEHCHBHOCTE HCIIAPEHHA XHIKOCTH CO CBOOOHOH ITO-

BepXHOCTH W (KT - M - ') OHCHIBAETCA BRIPaXXKEHHEM

w — AsCsps)*”(To—Ts)  0,035u™"Aa(To ~Ts)
Lg (7“)0,5 (vg,sdo,ng)

o (3.71)

rae As — Ko3@pPHIHEHT TeIIONpOBOAHOCTH MaTepHasia, Ha I1o-
BEPXHOCTH KOTOPOTO Pa3IHBAETCA HHAKOCTB, BT - M™ - K Cs —
yZieIbHas TEIUIOEMKOCTh Marepuana, JDx - ke - K); ps — ILIOT-
HOCTb MaTepHaia, Kr - M~; Tp — HauanbHas TeMIepaTypa Mare-
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puana, K; r — Tekyee BpeMsi ¢ MOMEHTa Hayajla HCHIApEeHHs, C
(1o He MeHee 10 c¢); A; — KO3QPHIUEHT TEIIONPOBOAHOCTH
BO3yXa IIpH TeMmeparype 1y, ¥ — CKOPOCTh BO3AYIIHOIO IIO-
TOKa Haj OBEPXHOCTBIO MCNIAPEHHMS, M - ¢ ; d — XapaKTepHBbIil
NHaMETP NMpPOJIHBaA, M; V, — KHHEMAaTHYeCKas BA3KOCTh BO3AyXa
npu 1o, M- ¢

3.8. Pasmepbl pakena npu CTpPyMHOM rOpeHmu

3.8.1. icmeverue naposou gasbl CYIr

Pacyer reoMeTpuyeCcKHX IapaMeTpoB (axesoB IIPH HCTE-
yeHHH napoBoH @a3sl CYI npoBOAHTCA HAa OCHOBE CXEMBI, IO-
Ka3aHHOM Ha puc. 3.4.

Puc. 3.4. Cxema oasr pacuema
2eoMempuYecKux napamempos
¢gaxenos npu ucmeyeruu
naposou pase CYI

S

3~E-§l

[IppBeneHHBIA METOX MPHMEHHM, KOrja CKOpOCTh BETpa
Gonbire SM - ¢ .

[Ipn MEHBIIHX 3HAYEHHAX CKOPOCTH BETPA ITOT YroJ clie-
OYET CYHTATH PaBHEIM HYJIIO.
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I eomeTpuyeckne nmapamMeTps! ra3oBbiX (akeloB B Clydyae
ucTedeHHuss mapopod ¢asel CYI' Beruncnsiorcs no dopmyiam
-1
(119 CKOPOCTH BETpa HE MEHEE S M * C  ):

1,1

®=94--_30Ry; (3.72)
Ry
Ly _¢.239 _20R, - (3.73)
Ds Ry
le =49 — 9—2—2— —~380Ry + 950RV : (374)
Ds Ry
"2 _80-97 _s70R, +1470R2: (3.75)
Dy Ry
U
Ry =—; 3.76
5 (3.76)
_ Pj .
Ds = d, /—- ; (3.77)
Pa
Uj=J1h/p; ; (3.78)
M.
p)=Par (3.79)

rge U, — ckopocTs BeTpa, M c"; U; — CKOpOCTD HCTEYEHHS IapOBOH
da3pl CYT, npunuMaeMas paBHOH CKOPOCTH 3BYKa, M * € dp —
JHAMETD OTBEPCTHS HCTCUECHHSA, M; P; — INIOTHOCTH HCTEKAIOWIEH
napoBOH ¢a3bl 3a cpe3oM coIuia (IpH aTMOCPEPHOM JABJIEHHH ),
KT M*; Pa — IUIOTHOCTD BO3YXa, KT * M™; Y — NOKas3aTesb aauadarsl
HCTeKAIoEei MapoBoH ¢a3sl (AOIMYCKACTCH IIPHHAMATh PaBHBIM 1,2);
Py — atmocdepHoe naBneHHe, Ila; ® — yron HakiioHa ocH ¢akena
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K BEPTHKAIH, rpa.u M, — MonsipHas Macca HCTEKAIOLIEH napoaon da-

3L KT *© KMOJIb ,M, MOJIAPHASA MAcCa BORIYXA, KT KMOJIE ; Lgy—BBIOO-
Ta LICHTPa BEPXHEr0 OCHOBAHHUSA (haKesia Hajl FrOPH3OHTOM, M; W), W> —
OUaMETPhl HHXKHErO H BEPXHEro OCHOBaHHH (axena, M.

3.8.2. icmeverue mudxou pase! CYI

JnuHa B quamerp (¢akeina, obpa3yroulerocs npH Hcreve-
HUH xuaKod ¢azpl CVYT, onuceiBaroTcs GopMyIaMH:

LF _ g (._’_‘_2_]0’2 ; (3.80)
D, gDy
B _;; (i‘i}w ; (3.81)
Dy gD,
Dy =dj -gé- (3.82)
" = 5%5 | (3.83)

rae D) — 3p¢eKTHBHBIN qUAMETP OTBEPCTHSA HCTEYEHHA, M, P —
MJIOTHOCTh XHIKOH daskl, KT * M™~; G| — pacXox xuaKolt dassl
yepe3 OTBEPCTBHE MCTEYEHHS, KT - ¢ ; F — ruomans OTBEPCTHA
HCTCYCHHA XXHIAKOH (pa3sl, Mz; Lr — BoIcOTa dakena, M; g —
yCKOPEHHE CBOGOXHOTO MafieH A, M - ¢%; B — maameTp daxerna, M.

3.8.3. Micmeyvenue cxxamoao 2a3a

Ilnusa Lr u muamerp dr ¢pakena yrieBONOPONHBIX ra3oB
BBIYHCIIOT 110 GOpMYJiaM:

Lr= kG**; (3.84)
dr = 0,15kG™*, (3.85)
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rane Lr, dr — nnuHa 1 MaKCUMaNbHBIH AuaMeTp dakena, M; G —
PacXof rasa, Kr - ¢ ; k= 12,3 — koo HUIHEHT NPONOPIMOHANLHOCTH.
PasMepnl ¢akesa npUHHMAIOTCA HE3aBUCHMBIMH OT Ha-
nNpaBJeHHUA HCTCYCHUS rasa.
[Ipu ucreyeHuu rasza BAOJIb OrPaHUYMBAIOIIEN IOBEPXHOCTH
(3emust, OOOPYAOBAHME U T. [1.) PACUETHYIO JIMHY dakena cleyer
YBEJIHYHTDH Ha 25 %.

3.9. TennoBoe usny4yeHue OT ropsLLero pesepsyapa

OLEHKY HHTEHCHUBHOCTH TEIUIOBOrO H3JIYYCHHS IJIaMEHH
ropsllero pe3epByapa (rOpeHHE XHAKOCTH IO BCEH IIOIIAIH
NONIEPEYHOIO CEYSHMS pe3epByapa) MOXKHO NOIYUYUTD 10 METOAY,
H3JI0XKEHHOMY B I1. 3.6, IpUHHMAs B Ka4y€CTBE AHAMETPA IIPOJIHBA

JMAMETP pe3epByapa.



IIPH/IO’KEHHE 4

KPUTEPUW NOPAXEHURA NIOAEW, 30AHMA
M OG0PYIOBAHMA OMACHbIMUA ®AKTOPAMUA ABAPUW
C NOXAPAMM U B3PbIBAMM

Il aBapuii ¢ moxxapaMH U B3pHIBaMH Ha IIPOMBIIIUICHHBIX
00BbekTax HauboJee XxapakTepHbIMH MTOPpAXKAIOIIUMHA PaKTOpaAMH
SIBJISIIOTCA YA8pHas BOJIHA, TEILUIOBOE M3IIYYEHHE U OCKOJIOYHOE
BO3/JICHCTBHE IPH B3PhIBAX TEXHOJIOTHYECKUX aNnapaToB.

Huxe paccMOTpeHBl pa3iH4HbIE NMOAXOABLI K OIpeaelie-
HHIO KPHUTEPHEB IMOPAXECHHUA JIIOJAEH, 37aHHMH U 000pyaoBaHHSA
[IEPEYHUCIICHHBIMH ITOPAXAIOIIUMH PaKTOpaMH.

4.1. Kputepun nopaxeHus yanapHOW BONHOM

M3BecTHBIE KpUTEPHH IMOPAXEHUA OOBEKTOB YyAApHOH
BOJIHOH (Y B) MOXHO YCJIOBHO pa3/IEJIUTh HA AJCTEPMHHHUPOBAH-
HbI€ U BEPOATHOCTHHIE. /IETEpDMUHHPOBAHHBIE KPHUTCPHH IIpH-
OJTMDKEHHO NMOKa3bIBAIOT 3HAYCHMSA TapaMeTpoB Y B, MpH KOTOPHIX
HabIOIaETCS TOT WIIM MHOM YpOBEHBb IOPAXKECHUS (pa3pylIeHHUA).
BepoATHOCTHEIE KPHTEPHUH HMOKA3LIBAIOT, KAKOBA YCJIOBHAs BEPO-
SITHOCTH TOI0 WX HMHOTO YPOBHSA NOpaXeHHA (pa3pylUCHHN) PH
3a[JaHHOM 3HA4YCHHH nopaxaroumero pakropa (Hanpumep, H30bI-
TOYHOI'O JABJICHHS H HMIYJIbCa IIOJOXHTENBHOM ¢a3nl YDB).
Jlanploe pacCMaTpHBAIOTCA KaK T€, TaK H JPYTHE KPHTEPHH.

4.1.1. JlemepMuHupoOBaHHbI® KPUMEPUU OYGHKU
nopawawoule20 deucmeusn YB

JUIA onmucaHHs NOpaXeHHsA pa3THYHBIX 00BbekToB YB
MPHHATO HCNOJB30BATh TaK Ha3biBaeMele P/i nuarpamMmnl. Jis
KPAaTKOBPEMEHHBIX HMITYJIBCHBIX BO3JCHCTBHH 3a4acTyiO ITpH-
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EMJIEMBIM SBJISCTCHA HUCNOJIL30BAHUE TOJBKO KPHTHYECKHX 3Ha-
YCHUH UMIYJBCa | Y B, A8 OTHOCHTENBHO JUIHTEABHBIX BO3ACH-
CTBHH, THOUYHBIX Uid Je(arpallMOHHBIX B3pBIBOB IIapOBO3-
AYIIHBIX 00JIAKOB — KPUTHYECKHX 3HAYCHHH H3OBITOYHOIO JaB-
neHus AP noJIOXHTENbHOHR (a3l YB.

BozzeiicTeue YB Ha KOHCTPYKIIMH BO MHOIOM ONpPEJENAETCS
BEeJIMYMHON T/T, Tie T — BpeMs BO3INCHUCTBHA JOJOXHTEIHLHOH
¢da3sr YB, T — nepruon coOCTBEHHBIX KOJIcOaHHA KOHCTPYKIIUH.

[Ipu v/T > 2,5 BO3acHCTBHE onpeaesdercs Beay4uHon AP, npu

/T < 0,1 — 5. nynscoM YB. CobcTBeHHBIE YacTOThI HEKOTOPHIX

COOPYXEHHU I NPHUBENEHBI B Tab. 4.1.
Tabaruya 4.1

HaumeHoBaHHe 31aHHA U COOPYXEHHH T,

HBYX3TaXXHO€ KHPITMIHOE 3MaHHE 0,14
BaleHHbiH KoIep MAaxThl BRICOTOH 70 M 0,20
KpynronaHensHOe 3/1aHHE , 0,22+0,32
[IaTH3TAXHBIA KApKACHBIHA MPOH3BOACTBEHHDLINA xopn)'zc 0,25
C XKeJie300eTOHHBIMH aHadparMaMu )
Tpex3TaxxHOe KHPIHIHOE 3/1aHUE mOHOYHpaBJIﬂIH—I—;ﬂ 0,34
CunocHalN xopryc 31€BaTopa BBICOTOM 25 M 0,36
MeraHdeckas BOXOHATIOPHAN GammHs BLICOTON 20 M 0,40
Kapxacroe TpexsyTaxHoe 31aHHe GabpHKu BeICOTOMH 17,5 M 0,85

H pa3MepaMH B 1U1aHe 114 x37 m _
Kupnuauas nuiMoBas tpyda - o 2,86

3Ha4YeHHd KPHTHYECKOro JAaBjicHUsi AP 111 pa3spyimiCeHHA
YB Tex uiu HHBIX 3JIEMEHTOB 34aHHH NpHBeaeHBI B Ta0I. 4.2,

JUI [IOBPEXACHHH HEKOTOPHIX MPOMBIIUICHHBIX KOHCTPYKIHH —
B Tabn. 4.3.
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Tabaruya 4.2

Xapakrep NOBPEXACHUH YJICMEHTOB 3/1aHHH
Pa3pyuieHHe OCTCK/IEHHA 27
Pa3pyuenue neperoponorc H Kpomm - ) | o

JIEPEBAHHBIX KAPKACHbIX 3aHHH 12
KHPIHYHBIX 31aHHHA | 15
)KeJe300€TOHHBIX KapKaCHBIX 3[laHMH L 17
Pa3pymeHHe nNepeKphITHH:
AEPEBAHHBIX KAPKACHBIX 3MaHHMH 17
MPOMBIIUIEHHbLIX KHPIIMYHBIX 3MaHHN 28
NMPOMBILIUTEHHBIX 3NAHHUHA CO CTATLHBIM U XEJIE300eTOHHbIM
KapKacom I 30
3IaHHHA C MACCUBHBIMH CTEHAMH o - 42
PaapymeHHe CTeH:
N11aK00T0YHbIX 3AaHNH 22
ACPEBSAHHBIX KAPKACHLIX 3AaHHUIA 28
KHPITMYHBIX 3JaHHH co cTeHaMH B 1,5 kupnv4ga 40
30aHMH ¢ MaCCHBHBIMH CTCHAMH o A - 100
Pa3pymenue ¢pyHaaMeHTOR 215+400

Tabaruya 4.3
Xapakrep NOBPEeXACHUH NMPOMEILLIEHHBIX KOHCTPYKLIHHA

He3HayuTeIbHOE MMOBPEXACHHE CTAIbHBIX KOHCTPYKIHMH
KapKacoB, pepM

Pa3pylieHHe CTaIbHBIX KapKacoB, GepM H NepeMeleHHE
OCHOBAHHUMNA

PaspyuieHne MpOMBILIUIEHALIX CTAILHBIX HECYILMX KOHCTPYKLHH 20+30

Pa3pyieHHe ONOPHBIX CTPYKTYP pe3epByapoB -Fj-
[TepeMellieHe IFUTHHAPHYECKHX PE3EPBYAPOB, NMOBPEXICHHE :
DYOOIpOBOAOB

IoBpexneHHe peKTHPHKaLHOHHBIX KOJIOHH
Heauaqn'renmme netbopMaunn prﬁonpoaonnux ICTAKAL 20+ 30

Hepeuemenne prﬁonpononnmx 3CTaKall, NOBPEXKICHHE 35+40
yOOmpoBOAOB
Pa3pymerue TpvOOINMpOBOAHBIX ICTAKA 40+ 55
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3Ha4YECHHS KPHUTUYECKOro aaBiieHHAd AP, mpum KOTOpBIX

pealu3yeTcst NMOPaXKEHUE OPraHoOB CjlyXa 4YeOBEKa, IIPHBEICHBI

B Tab. 4.4.
Tabnrnuya 4.4

HN306LmroyHoe faBneHue
‘ AP, kIla

I 'paHMLIa BpEMEHHOM NOTEPH ClTyXa
HwxHHHA nopor pa3pbiBa 6apabaHHOH NEPENOHKH

50 %5 BepOATHOCTD pa3phiBa 6apa6al{ﬂon NIEPETIOHKH
100 %o-s1 BepOSTHOCTD pa3pbiBa OapabaHHOIN NepenoHkKu

q

3HaUCHHA KPUTHYECKOrO AaBicHHsA AP s mone, Haxo-

JAHIMXCSH B 3JIaHUSAX, IIPUBECHBI B Ta01. 4.5.
Tabaruya 4.5

JlaBnenue

Bua so3neiicreus BO3AeHCTBUA,
xlla

Jionu, HaxogsiLHecs B HEYKPEIUIEHHbIX 34aHHAX, MOIU0-
HYT B pe3yiibTaTe MPAMOro nopaxeHus YB, noa pasanu- 190
HAMH 3/IaHHA MM BCJICACTBHE y/apa O TBEPAbIC IPEAMETbl |
Haunboinee BeposaTHO, 4TO BCE JIIOAH, HAXOMAIIHECA B HEYK-
PEIUICHHbIX 3AaHMAX, 00 NOruOHYT, MO0 NOAYUYAT CEpbe3-
HbI€ TMOBPEXCHHSA B pe3ysibTaTe ACHCTBHA B3PBIBHON BOJI- 69+76
HeI, JTHOO NpH oOpYIEHHH 31aHUA WIH NEPEMEILICHHH TENa
B3pbIBHOH BOJIHOH

JIi0tM, HAXOMALKECH B HEYKPEIUIEHHBIX 3aHUAX, JH6GO Io-
MMGHYT WM MOMYYaT CEPLE3HbIE OBPEXACHNA GapaGaHHhIX |
NEPENOHOK H JIETKHX NOoA ACHCTBUEM B3pBIBHOR BOJIHBI, JTHOO
OymyT NOpaXKE€HB! OCKOJIKAMH H Pa3BAIMHAMH 3[aHHA
OécnymliﬁaTO—IH—Hﬂ H;ECOHaJ_I_ MOJIYHMHT CepPbE3HbIE MMOBPEXK- ]
JEHUS C BO3MOXHBIM JIETAJIBHBIM HCXOJOM B pe€3y/bTaTe
MOPAXKEHHUA OCKOJIKAMH, Pa3BAIWHAMHM 31aHHs, NOPAILLUMMH | 24
npeaMeTraM H T. 11. AMeercs 10 %-1 BepoATHOCTL pa3phiBa |
OapabaHHbIX NEpeNOHOK

535

i e I - L
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OxownwyagHue mabn 45

J[1aBaeHue

Bun Bo3nedicTeug BO3aeACTBHA,
klla

Bo3MoxHa BPEMEHHAA NOTEPR ClIyXa HIIH TPaBMbl B pe3yJib-
TaTe BTOPHYHBIX 3P(QEKTOB B3pPLIBHOH BOJIHBI, TAKHX, Kak
oOpylueHHe 3JaHuM, H TpeTuuHoro 3ddexrTa nepeHoca rea. 16
JleTanbHbii UCXO/ WIH CEPbE3HbIE MOBPEXAECHUS OT MIPAMOND |
BO3/1IEHCTBHA B3PLIBHOHM BOJIHBI MAJIOBEPOATHBI
C BBICOKOH HalEXKHOCTBIO rapaHTHPYeTCA orcy'rcmue Jie-
TaJIbHOTO HCXOAA WIH CEPLE3HBIX NOBPEXICHUHA. BO3MOXXHbI
TPaBMbl, CBS3aHHbIE C Pa3PYLICHHEM CTEKOJT H NIOBPEX ICHHEM
CTEH 3/1aHHA

_II - - ———

ml—

5,9+8,3

4.1.2. BeposmHocmHbie Kpumepuu OUeHKU
nopaxaiowe2o deucmeus Y8

B xayecTBe BEpOSATHOCTHOIO KPUTEPHS IOPAXEHHS JIIOLEH
M/AH 3JaHHM H COOPYXXEHHHM HMCIOJIB3YEeTCA MMOHSATHE MPOOHT-
bysxuuy (probit-function). B obmem ciaydae npoOUT-QyHKLIHA
P, ONUCHIBACTCH BHIPAXKEHUEM

P =a+bIns, (4.1)

rac a, b — KOHCTAHTHI, 3aBHCSAIIHE OT CTENCHHU MOPAKEHUA H BH/IA
00beKTa; S — MHTEHCHBHOCTD BO3JEHCTBYIOWIErO (aKTopa.

COOTHOLUEHHS MEXAY BEJIMYHHOH P, U YCIOBHOH BEPOAT-
HOCTBIO ITIOPAXKEHHS YeloBeKa IPUBENIEHO B TabI1. 4.6.

Tabaruya 4.6
3HaYeHHN NPOOHT-QYHKIHH

Y chosyas

mﬂ'ﬁml B -

""pai,f“"‘“’ 0 1 2 3 4 5
0 ~ 2671295312325 3,36
10 [3,72]3,77[3,82[3,87[3,92]396
20 [ 4,16 [ 4,19 [ 4,23 4,26 | 4,29 [ 4,33
30 4,48 | 4,50 | 4.53 | 4,56 | 4.59 | 4,61

Benuunua P,




Okonuvuanue maban 4.6

YcnoBHas
BEPOSITHOCT D
NOPAXCHHA,

%

Benuuuua P,

Ins po3aencTBug YB Ha 4e€noBeKa BEIpAXECHUSA O 1PO-
OUT-QYHKIIHH UMEIOT BU]I

P.=50-574InS; (4.2)

s=32, 13, (4.3)
P i

'ﬁ=fi; (4.4)
K

o} 4.5

L= Pl/..-. 1/3 (4.5)

IZI€ m — Macca TeJia 4ejloBeka, KI; Ps — H3DBITOYHOE HaBJICHHUE

B YB, Ia; i — mmmrynec VB, I1a - ¢; Po— armochepHoe nasnenue, I 1a.
[IpoOnT-byHKIME 11 pa3pyYLIEHHA 31aHHH HMEIOT BHA:
ON MAKCEAbIX PA3PYULEeHUU

P =5,0-0,26InV ; (4.6)
3,4 9.3
y =(”5°°) (22 @4.7)
PS !
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0Nl NONTHO20 PA3PYULEHUA
P.=50-022InV; (4.8)

7.4 11.3

4 ’ ’

V=( 0900] +(4§0) . (4.9)
PS l

J/1s IpakTHYECKHX Lelei nenecoodpa3Ho HCHOIB30BATh
NPOOUT-QYHKIHUIO OJIS TSOKENBIX pa3pylIEeHHM,3[1aHui (BbIpa-
KCHHE 4.6), NOCKOJILKY Hauboee BEpOATHBIN ClICHApHH rHbenu
JIOJICHA OT B3PbIBA — 3TO MOPAKECHUE HX YACTAMH pa3pylHIarOUIerocs
3JIaHUS, PACIIOJIOXKEHHOI'0 BOJIM3H B3PBIBOOIIACHOIO OOBEKTA.

4.2. Kputepumn nopaxeHus TennoBbIM U3NyYeHUeMm

JU1s TermnoBoro HM3JydeHHs MOryT OBITh HCHNOJIb30BaHBI

KaK JOCTEPMHHHUPOBAHHBLIE, TaK ¥ BEPOSTHOCTHBIE KPHTCPHH
[TOpaXXKECHHUS.

4.2.1. JlemepMUHUPOBaHHbLIE KPUMEPUU OYeHKU
NOPaXKeHUs1 MennoebIM UNy4yeHueM

[Ipu ananuse Bo3A€HCTBUS TEIJIOBOIO H3JIYYEHHS CIIEAYET
pa3inyaTh CJIy4ad MMIIYJBCHOTO M JUIMTEJIBHOTO BO3JACHCTBHA.
B nepBoM ciyyae CleayeT rOBOPHUTb O X03€ H3NY4YEeHHSA D
(Ciyyal OrHEHHOrO 1Iapa), BO BTOPOM — O KPHTHYECKOH HH-
TEHCHBHOCTH TEIUIOBOTO M3JNy4YeHHs ¢ ., (Hanpumep, mnoxap

IpOJINBA).
BenuuuHsl g, U1 BOCIUIAMEHEHHS HEKOTOPBIX FOPIOYHX

MaTEepHAIOB NIPUBEACHB! HHXXE B Ta0i. 4.7, JUIA pa3IHYHBIX CTe-
NeHeH NopakeHHs 4JeoBeKka — B Tabi1. 4.8.
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Tabnruya 4.7

Marepuanbl

JpeBecHHa (COCHA BJIAXHOCTBLIO 12 %)
JpeBeCHO-CTPYXEUHBIE IANTHI (TUTIOTHOCTBIO 417 KI M'3)
Topd 6pukeTHbI#
Top¢ xyckoBoH
XJIOTIOK-BOJIOKHO
CRoucTeiif TU1IaCTHK
CrexnomiacTik
[lepramun
Pe3uHa
Yronb
PynoHHas KpoBns
KapTon cepbiit
JlekopaTuBHBIA OYMa)KHO-CJTOMCTBIN MIACTHK
MeTannonnact
[lnuTa ApeBEeCHO-BOJIOKHUCTAS
[InuTa ApeBeCHO-CTPYKeYHas
[L1uta apeBecHO-CTpyKeuHas ¢ oTAenkoi «Ilonumaen»
[InuTa QpeBECHO-BOJIOKHUCTAS C JIJAKOKPACOYHBIM NMOKPbITHEM
NOJ LIEHHbIC MOPOAbl Aepena
BHHHUIHCKOX)Aa 0OMBOYHAA MOHWKEHHOH rOpPIOYECTH
Ko»Xa HCKYCCTBEHHAA
CTexJIONNacTUK Ha NONHIPHUPHON OCHOBE
J1akoxpacO4YHbIE NMOXPLITHA
O6ou moromuecs [IBX Ha 6ymaxxkHOH OCHOBE
Jinsoneym [IBX
JIMHONIEYM IKHAHBIA
JInnoneym I1BX Ha TkaHeBON OCHOBE
[1oKpbITHE KOBPOBOE
CeHo, conoma (nMpH MHHUMAILHOM BJIAXHOCTH 10 8 %0)
JlerkoBocraMeHsIoIHMECs, M'OpPIOYHE H TPYTHOTOPHOYHE XHIKOCTH
PH TEMIIEpaType CaMOBOCIU1aMeHeHHs, °C:

300

350

400
500 u Bbile
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r

g KBT M

13,9
8,3
13,2
9,8
7,5
15,4
15,3
17,4
14,8
35,0
17,4
10,8
19,0-24,0
24,0-27,0
13,0
12,0
12,0

12,0-16,0

30,0-32,0

17,9-20,0
14,0
25,0
12,0

10,0-12,0
10,0

6,0-12,0

4,0-6,0

7,0

12,1
15,5
19,9

28.0 U BbILLIE



Tabruya 4.8

HUHTEHCHUBHOCTH

CreneHp NopaxeHus M3TYy4CHHS,
kBt - M~

be3 HeraTHBHBIX NOCAEACTBUH B TEUEHUE HEOTPAHHYEHHOIO

BPEMEHH 1,4
be3onacHo 1)1 Y€IOBEKA B 6pe3eH'}oBoﬁ (93 (5 { 4,2
HenepeHocumas 6onb yepes 20-30 ¢ - j 7,0
Oxor 1 crenenu yepe3 15-20 ¢

Oxor 2 crenenu depes 3040 ¢ d 10,5

Henepenocnmas 0051b uepes 3-5 ¢
Oxor 1 crenenu uepes 68 ¢

. _'

Oxor 2 creneHu yepes 12-16 ¢ ] 20,0
Mmoaeunme OOJIEBLIE OLIYLIEHHUA Y qepea 4c¢c _ i
JleTanbHbIN KCXOZ C BepOATHOCTBIO SO % mmpu JUIHTENIBHOCTH

BO3aeAcTBUA 0koJio 10 ¢ 44 5

JleTepMHUHHPOBAHHEBIC KPHTEPUH IOPAXKEHHA TEXHOJIOTHYe-
CKOr0 OOOpPYZIOBaHHS M CTPOMTENLHBIX KOHCTPYKILHMH onpeaens-
KOTCS, KaK IIPABIIO, U3 YCJIOBHUS [IOTEPH HMH HECYINEH CIIOCOOHOCTH.

OCHOBHBIM KPHTEPHEM I[MOTEPH HECYLUeH CIoCcOOHOCTH
ABJISETCS JIOCTHXEHHE Ha HeoborperaeMoidl MOBEPXHOCTH
(HanpuMep, BHYTPEHHEN IMOBEPXHOCTH pe3epByapa, BOIH3H KO-
TOPOr0 HAXOAHUTCS O4ar Io)Kapa) KPpUTHYECKOH TeMIIepaTYpHl.
HexoToprie JaHHBIC O 3HAYECHHUIX KPHTHYECKHX TEMIIepaTyp
CTPOHUTEIbHBIX MATEPHAJIOB IIPHBEIEHBI HHXE B Tabu. 4.9.

Tabnruya 4.9

KputnHueckas
Marepnan TEMIIEpaTypa,
°C
Cranb Mapok C13, CTS B CTAIBHBIX KOHCTPYKLHAX; apMaTyp- “
Hble CTaN KnaccoB: A-I, A-II, A-IV, Am-IV, A-V, Am-V
ApMaTypHas CTalb KJIACCOB:
A-III 600
Am-VI], Am-VI], B-I, Bp-1 450




Oxkonvanue mabtn 49

Kpuruueckas

Marepunan TEMIIEPATYPa,
°C

BricoxornpouHas apMaTypHas npoBosoka kiaccos B-I1, Bp-11

H apMaTypHble KaHaThl kiacca K-7 400
Crans Mapok Ct13, CT5 NpH %ECTKOM 3aKPEIICHHH CTAIbHbIX |

KOHCTPYKLHMH H JUIf METAJUTHYECKUX KapKacOB 300
KOHCTpYKLHH H3 TIOMHHHEBBIX CILTABOB L 250
[ paHHT 700
U3BecTHAK | 800
Tsokebiit OCTOH C 3aMONHHTENIEM - 600
Tsoxens it GETOH C H3BECTHAKOBBIM 3 3aN0NHMTEEM i 675
Knpmm rnuﬂaﬂblﬁ O6bIKHOBEHHBIH - 900
CHWIHKaTHBIN KHpIIHY 700

O1neHka Nopaxarouero ACHCTBHS TEIUIOBOrO H3JIy4EHHUS
MOXET OBITh NIPOBEAEHA MyTEeM PELICHHS YPAaBHEHHS TEIUIONPO-
BOJHOCTH UId obmydaemMoro obnekra (HanpuMep, pe3epByapa)
C ONpeAcICHHEM MOMEHTA JOCTH)XEHHS TEMIIepaTypOH KOHCT-
PYKIIHOHHBIX MATEPHAIIOB KPUTHUYECKHUX 3HAUECHHH, NMPHUBEICH-
HBIX B Ta61. 4.9.

JIns nmpuOIMXeHHOW OLIEHKH NOPaXaroLero NeMCTBUSA Te-
IJIOBOI'0 M3JIYYEHHS MOXHO HCMOJIb30BaTh METOJ, OCHOBaHHBIN
Ha OLICHKE KPHMTHUYECKHX BECJIWYHMH IIJIOTHOCTEH TEIIOBBIX ITOTO-
KOB, BBI3BIBAIOIMX HArpeB KOHCTPYKIHMOHHBIX MaTEpHaIOB MO
KPHTHYECKHUX Temmneparyp. [Ipu 3TOM BEIMYHMHBI KPHTHYECKHX
TEIUIOBBIX IMMOTOKOB MOIYT OIPEAEIATHCH KaK 3KCIIEpUMEHTAJIb-
HbIM, TaK H PaCYCTHLIM IIYTEM.

HNMeroTca 3KCriepuMEHTANIBHBIC JAaHHBIC 110 MUHHMAJILHOH
IUIOTHOCTH TEIUIOBOI'O INOTOKA @min, TP KOTOPOH BO3MOXXEH
NporpeB Tpyod N0 TeMieparyp CaMOBOCIUIAMEHEHHS THIIMYHBIX
HedTenpoaykros (Tabn. 4.10).
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Tabaruya 4.10

Temneparypa Gmin (KBT - M%) IpH BpEMEHH NPOrpena (MHH)
CaMOBOCINIAMEHEHMNY,

250
300
350
400
500 u Hbonee

B nuteparype ONHUCAH METOJ pacyE€THO-aHAIMTHYECKOIO
ONpPEACIICHUSA IPOTHBONMOXAPHBIX pa3phIBOB MEXY pe3cpByapaMHu
c CVYT un JIBX. Ilpennonaraercs, 4ro ropesue peseppyapa ¢ JIBX
IIPOUCXOAUT BO BceM OOBalOBaHUM pe3epByapa. B kauecTse
KPUTHYECKOH TeMIepaTrypsl HECMOUYEHHOH CTEHKH pe3epByapa
¢ CVI npunumaercs senuunHa 427 °C. PacueTsl nokasaiu, 4To
IUIOTHOCTH M1aJaloIero Ha CTEHKU pe3epByapa TEIJIOBOroO OTOKA
He AO0JIXKHA npeBbimnath 13,5 kBT - M B oTCYyTCTBHH BETpa U
22 kBT - M nnpu cxopocTH Berpa 10 M - ¢

Hcxons U3 BEINECH3JIOXKEHHOrO, MOTYT OBITh CHEIIAHbI Clie-
AYIOLIHME NMPAaKTHYIECKHE PEKOMEHAAIMH IS YUETa MOPAXKAIONLIETO
NEHCTBUA TEILIOBOIO HM3JYYEHHS IO OTHOIIEHMIO K TEXHOJIOIHYe-
CKOMY 000pYyI0OBaHHIO U pe3epByapaM. B cityyae nosiHOro oxeara
IJIAaMEHEM CTECHOK pe3epByapa NPENCTABIAECTCS AOCTAaTOYHBIM
pellICHHE TEIUIOBOH 331aud B OOLIKHOBEHHBIX qU(pPepeHlHATb-
HBIX YPAaBHEHMSX C HCIOJb30BAHHEM KPHTHYECKHX TEMIIEPATYP
n3 Tabm. 4.10. [Ipp HECHMMETPHYHOM HarpeBe BO3MOXHO HC-
[IOJIb30BAHHUE IOHATHS KPUTHUYECKOH TUIOTHOCTH TEIUIOBOIO 110-
TOKA (min. ECIM pelnaercs 3aJaya O BO3MOXHOCTH IIE€peHoca
IUIAaMEHH OT rOpSAINEro pe3epByapa K HEropsaueMy, MOXeET ORITE
Hcnons3oBaHa 1abi. 4.10 1 popmyna (4.9). Ecim pernaercs 3anaya

O pa3pyLICHHH HECMOYECHHOM CTCHKH pe3epByapa, TO BEJIHYHHA Gmin
MOeT GBITh NIPUHSTA NPHOTHXKEHHO paBHOM 20 kBT « M™.

75



4.2.2. BepossimHOCMHbIe KPUMEPUU OYBHKU
NOPaXXeHUsI MeNn108bIM U3NyJyeHUeM

B xadecTBe BEPOSATHOCTHOIO KPHUTEPHS OLIEHKH ITOpaXKe-
HUSA TEIUIOBBIM H3JYYECHHEM LIENIeCo00pa3Ho HCIIONB30BaTh OITH-
CAHHOE BBIIIC NOHATHE TPOOUT-QYHKIUH.

I cMepTeNnsHOro nopax€HMs 4eJIoBEKa BEJIHYMHA IPO-
ONT-QYHKIIHH ONMHCHIBACTCH CIEAYIOLIUM BhIpAXKEHHEM

P. =-14,9+2,561n(D); (4.11)
D=1tq*". (4.12)

BennunHa 3¢ PEeKTHBHOrO BpEMEHH 3KCIIO3HIHH ¢ MOXET
OBITH BEIYMCJICHA 110 POPMYJIaM:
O/l O2HEHHO020 Wapa

t =0,92m°% ; (4.13)

ONAL ROXCAPAa NPoaUea

—f+ 2, (4.14)
U

rI€ m — Macca roprovyero BEIISCTBA, YYACTBYIOHIErO B 0Opa3o-
BAaHHH OIHEHHOrO 11apa, KT, /o — XapaKTepHOC BpeMA, 3a KOTOPOE
4YeJIOBEK OOHApY)XHMBACT I10XXKAp H IIPHHUMAET PEHIEHHE O CBOMX
JAILHEHIINX JeHCTBUAX (MOXET OBITh IPHHATO PABHBIM 5 C);
X — PacCTOSIHHUE OT MECTa PAaCIIOJIOKECHHUA 4YEJIOBEKa 10 Oe3onac-
HOH 30HBI (30HA, ri€ HHTEHCHBHOCTHb TEIUIOBOr0 H3JIyYCHHUSA
MeHbne 4 kBT - M'z); U — CpeOHAA CKOPOCTh ABH)XXCHHSA 4Y€EJIOBEKa
K 6e30MacHoi 30He (MOXeT ObITH MpHHATa S M * ).

Benmnaaa no3sl H3aydeHus D B Cly4yae 1oxxapa-BCIBILIKH
JUIA CMEPTENBHOrO NOPaXXEHHA 4eNOBEKa MOXET OBITh BBIMMC-
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neHa cnenyomuM obpazoM. Bravane onpenemsiercad 3¢pEKTHB-
HBIA pailyC NPOAYKTOB cropasus R mo popmyne

R = R..(E;, -1)", (4.15)

rae R, — paguyc B3pbIBOOIIACHON 30HBI, M, BEIMUC/IIEMBIM B COOT-
BETCTBHM C H3JIOXKCHHOM B I1. 3.3 METONHKOH; £; — KOG PUIHEHT

PacllIMPEHHS MPOYKTOB CropaHust (MOXKET OBITh ITPLHAT paBHEIM 7).
Bemmuuna D ((kBt - Mm% C) ONpEAENseTCs IO ClEeNy-

IOIMM (POpMYJIaM B 3aBHCHMOCTH OT PACCTOSIHHA 7 OT F€OMETPH-
4eCKOro IEHTpa MapoBO3AYILIHOro ofJaka:

DB

~_ r<LIR D=3 000
1LIR<r<1,2R 2300<D <3000

1,2R<r<1,3R 1000 < D <2 300
1,3R<r<14R 200 < D < 1 000
r>1,4R

Benuuuusl D U1 IPOMEXYTOYHBIX 3HAUECHHH r cleayer
OIIPEACIATH C NOMOIIBIO THHEHHON HHTEPIOJIALHH.
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ITPH/IOKEHHE 5

METOAUKA OLIEHKUA NOXAPHOIO PUCKA

OUEHKY HHAWUBHAYAJIBHOIO H COLMANIBHOIO PHCKA JUIA
3MAHUA IPOMBIUIJICHHBIX IIPEANIPHATHH CleayeT HNpPOBOIHTH
B COOTBETCTBHHU ¢ 'OCT P 12.3.047-98 (IIpnnoxkenue 11I).

OLEeHKY NOTEHIHAIBHOIO, HHAMBHAYAJIBHOI'O, COLIHAIbL-
HOI'O M KOJUICKTUBHOI'O PHCKOB JUIS TEPPHTOPHH NpPEAIPUATHA
CIIEYEeT MNPOBOAUTE IO U3IJTOMKEHHBIM HHKE METOIHKAM.

5.1. MoTeHUMaNbHbLIK PUCK

BenuynHa NOTEHIMAIBHOrO pucKa P(a) (ron'l) B OIpe/ie-
JICHHOM TO4YKE MECTHOCTH 4, T'I€ PaCIOJIOXKEHO MPECANPHUATHE,
ONpeAENIETCS ¢ IOMOIIBIO COOTHOIIECHHS

1
P(a)= ;Qdi (@)Q(4)), (5.1)

roe I — 44CIIO CLEHApPHEB PAa3BHTHA aBapHH (BETBEH JIOrHye-
CKOro JAcpeBa COOBITHH BO3HUKHOBEHHMA H Pa3BUTHS ABAPHH);
(s{a) — ycnoBHas BEPOATHOCTH INOPAXECHHSA 4YEJIOBECKA B OIIPE-
NEIICHHOH TOYKE MECTHOCTH a B PE3YJbTAaTe€ PEATH3ALUMH i-T'O
CICHApHs Pa3BUTHA aBAPHH, OTBCYAIOLIETO ONPEACICHHOMY COOBI-
THIO, HHULIHHPYIOIIEMY aBapHIO; (J(A;) — 4acToTa peajH3aluy B
TEYCHHE roja I-ro CeHapus pa3BHUTUA aBapHH, rox’.

YclI0BHBIE BEPOSTHOCTH ITOPAXEHHUs yeiaoBeka (J (a) onpe-
ACJAIOTCA 1O 3HAYCHUAM ITPpOOUT-PYHKIIHIA.

Bemmuyuna P(a) onpeaensiercs NOCPeacTBOM HATOXKEHHSA
30H MOPAaXXEHUA ONACHBIMH (pAaKTOpaMH C YYETOM 4acCTOTH! pe-
aJIM3al[MH KAXKIOro CIEeHApUs pa3BHTHA aBapHH Ha KapTy MECT-
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HOCTH C IPHUBS3KOH HX K COOTBETCTBYIOLIEMY COOBITHIO, HHHIIH-
HPYIOIIEMY aBapHIO (3EMEHTY O0OPYIOBaHHS, TEXHOJIOTrHYE-
CKOH YCTAaHOBKE) 1 OPHECHTHPOBAHHIO 30HBI MMOPAXKEHUSA B COOT-
BETCTBHH C METECOPOJIOTHYECKHUMH YCIOBHAMHM (Ul CTPYHHOIO
rOPEHHA, I0XKapa-BCHBIIKH, 00pa3oBaHHsA H B3PBLIBHOIO IIpe-
BpallleHUs razonaposo3aymigoro obinaka). Ilpu pacuere pucka
pacCMaTpHBAIOTCA PA3IUYHBIE METEOPOJIOTHYECKHE YCIIOBUSA C TH-
MUYHHEIMHA HAIIPaBJICHHSIMH BETPOB M OXHAAEMOH YAaCTOTOM HX
BO3HUKHOBCHHS.

[Ipoueaypa pacuera pucka IIpeycCMaTpHBaAcT pacCMOTPE-
HHE pa3/IM9HBIX aBAPHHHBIX CHTYAllHH H ONPEACICHHE 30H I10-
pPaXEHHA ONMAaCHBIMH (AKTOpPaMH I0Xapa H B3PhIBA, H YaCTOT HX
peanu3anun. g ynoOcTtBa pacyeToB TEPPHTOPHIO MECTHOCTH
IEJIAT Ha 30HbI, BHYTPH KOTOPBIX BEIHYMHEI P(g) nonararorcs
OJJUHAKOBBIMH.

B He0OXOOMMBIX CiTydasx OLICHKA YCJIOBHOH BEPOATHOCTH
[IOPAXECHMUS YEJIOBEKA IIPOBOJUTCH C YYETOM COBMECTHOrO BO3-
nercTBus 0ojiee YyeM OXHOro omnacHoro ¢akropa (I BeTBeH
CO CTanusaMH ¢ yciaoBHeM nepexona «M»). Tak, nanpumep, wis
pacyera YCJIOBHON BEPOSTHOCTH NMOPAXEHHUS YEIIOBEKA IIPH pe-
AJIM3alMH CLIEHApUs pa3BHTHSA aBapHH, CBA3AHHOI'O CO B3PHIBOM
pe3epyapa ¢ JIB)XX noa naeneHueM, Haxonslerocs B odare
no>xapa, HeoOXOMMO YYHTHIBATh, KpPOME TEILIOBOTO H3JTy4CHHUS
OTHEHHOTO 11apa, BO3ACHCTBHE YAAPHOH BOJIHBI H OCKOJIKOB.

YcinoBHas BEPOATHOCTH IOpaXEHHSA 4YeloBeka (Jy(a) oT
COBMECTHOIO HE3aBHCHMOI'0 BO3NEHUCTBHA HECKOJBKMMH OIlac-
HBIMH (PAKTOpaMH B pe3yJIbTaTe PeaM3allMH i-ro CLICHapHy pa3s-
BUTHS aBapHHU OIpEACNIAETCH CICAYIOIHUM 00pa3oM:

h
Qdf(a)=1—-p_l(1-Qdefk(a)), (5.2)
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rae h — 4HCJIO pacCMATPHBAEMBIX ONACHBIX (PaKTOPOB ABapHH;
(Or — BEpOATHOCTb peaIN3aliiy k-ro onacHoro ¢akropa; QOuia) —
YCJIOBHAs BEPOATHOCTD IIOPAXECHHUSA K-M OMACHBIM (PaKTOPOM.

Pe3ynbTarhl pacyeTOB IMOTCHIMAIBHOrNO PHCKA 0OTOOpa-
XAIOTCA Ha KapTe (CUTYALMOHHOM ILIAHE) NPEANPUATHS U IIPH-
JIETAIOLUX PAMOHOB B BHJAC 3aMKHYTBIX JIMHUH PaBHBIX 3HAYE-
HUH (H307IMHHUY QYHKUHH P(a)).

M3onuHun QyHkuun P(a) Ha3pIBalOTCA KOHTYPAMH PHCKa.
Nx Gu3UYEeCKH CMBICH COCTOMT B TOM, YTO OHHM Pa3ACIAIOT
TEPPUTOPHIO MPEANPUATHA (TAK XK€, KAK U MECTHOCTh BOKPYT
NPEOIPUATHSA) Ha 00J1aCTH, B KOTOPBIX OXHJacMas 4aCTOTa BO3-
HUKHOBECHHS ONACHBIX (PAKTOPOB aBApHH, NPUBOAAIIHMX K I'HOCIIH
JIIOZIEH, 3aKIIOYMEHA B OIPEACICHHBIX, YKa3aHHBIX HAa DPHMCYHKE,
Ipeacnax.

KOHTYpBI pHCKa HE 3aBHCAT OT KOJHYECTBa paboTaromux
Ha NpeANpPHATHH HIH UX JOJDKHOCTHBIX 00S13aHHOCTEH, & OInpe-
OEJIAIOTCH HCKIIOYHTEIbHO HCIONb3YEMOH TEXHOJIOTHEH H Ha-
NEXHOCTBIO NpUMeHseMoro obopynoranug. l[loreHunanbHBIA
PHCK HCHOJIB3YETCS KaK Mepa (KpHTEpHH AONYCTHMOCTH / HELO-
NNyCTHMOCTH) YPOBHSA NOXAapHO# 6€30macHOCTH 00BEKTA.

5.2. AHAUBKUAYANbHLIN PUCK

o moOboro paboTHHKA NPEANPHUATUS CYUIECTBYET BO3-
MOXXHOCTb I'HO€)IM IIpH BO3HHKHOBEHHH aBapuH. IloTepsa Xu3HU
B TEYCHHUE OIPEACJICHHOro IepHoaa BpeMEHH (roga) sBISETCA
CllydaiHbIM COOBITHEM, 3aBHCALIHMM OT poaa ero npodeccu-
OHAJILHOM JEATENBLHOCTH, B TOM YHCJIE OT INMPOAODKHTEIHLHOCTH
HaXOXAcHUA pabOTHHKA B 00NIaCTAX, OTBEUYAIOLHUX PA3IHYHBIM
KOHTYpaM pHCKa NPH €ro MEpEMEIUCHHUAX 110 NPOMBILIJIEHHOH
IUTOIIAJKE IPEANPHATHA B TECUEHUE paboyeil CMEHHI.
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J1a uened ynpaBieHHs O€30MaCHOCTHIO IEPCOHATA HC-
I10JIb3YeTCd KOJNHYECTBEHHAS MEpa BO3HHKHOBEHHS 3TOrO CIIy-
YaWHOTO COOBITHSA — YacTOTa OPAXEHUs ONAaCHBIMHM (hpaKkTOpaMH
1oXkapa (B3pbiBa) ONPEACIICHHOIO YEJIOBEKA, HA3hIBAEMYKO MHJIH-
BUTYAITLHBIM PHCKOM.

TakuMm 00pa3oM, HHAUBHAYAIBHBI PHUCK ONpPENEIIAETCS
KaK OXHjaemas 4acTOTa MOpaXEHMS ONpeACICHHOro paboTHHKa
NIpeANPUATHS OTAaCHBIMH (PAKTOPAMHY aBapHii B TEYECHHE I'0Aa.

O6s1acTH, Ha KOTOpBIE pa3bUTa TEPPHTOPHA NPENIIPHATHA,
ob03HavaeTcH

Jj=1 ..J

Jlna ynobctBa onucaHus pacyeToB pabOTHHKH IPEATIpH-
SITUS HYMEDYIOTCH

m=1, ... M

Texymuit Homep paboTHHKAa m ONHO3HAYHO ONPEAECIIACT
HAaMMCHOBAHUE JOJDKHOCTH paDOTHHKA, €0 KaTerOPHIO H APY-
r'He OCOOECHHOCTH €10 NpoPeCCHOHANBHON AeATENbHOCTH, HEOO-
XOAUMOM U1 OLICHKH 0e30MacHOCTH.

BenuunHa HHAWBHAYAJIbHONO pHCka R, (ro,u'l) A pabort-
HHKA [IPEAIIPUATHS M ONIPEACIIACTCHA C OMOIIBIO COOTHOIICHHS

J
Ry = Zlq;mP(]) > (53)
j=

rae P(j) — senMYHHa NOTEHUHAIBHOIO PHUCKA B j-if 061acT4 Tep-
PHTOPHH TIPEANIPHATHA, rox’; qjm — IOJIA BPEMEHH, B TCUYCHHE
KOTOpOro pabOTHHK NpeAIpHATHS m HAXOMUTCH B j-H obnacTH
TEPPUTOPHH NPEANPHSITHS.

Jlons BpeMEHH, B TEYECHHE KOTOPOro pabOTHHK HAXOMUTCA
B onpenencHHoH oOnacTH TEpPUTOPHH NPEANPHATHA, PaACCUH-
ThIBACTCH HA OCHOBE PEIIIECHHH 110 OPraHH3allH{ 3KCILUTYaTallHH
H TEXHHYECKOro obcnyxuBauus 000OpyAOBaHHS.
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9.3. CoumanbHbIn pUCK

Jiis aHanu3a BO3AECHCTBHS IIPOMBIIUICHHBIX aBapHH Ha
JMOJIEH, a TAKXE JUIA YCTAHOBJICHHS IPHEMJIEMOCTH TOIO HJIH
HHOI'0 YPOBHSA IOXapHOH MM IIPOMBIIUIEHHOR 0€30IacHOCTH
HCIOJIB3YETCH NOHATHE COLHANBHOI0 PHCKA.

CouHalbHBIA PUCK 33J1aCTCH ¢ IMOMOIIBIO (PYHKIMH, 3Ha-
YEHHAMH KOTOPOM SABJAIOTCS BEIMYMHBI, OIPEACISIOIINE, YTO
B aBapUHU C N0XAPOM IOTrH0JI0O HE MEHEE ONPEAECTICHHOI0 KOJIH-
Y€CTBA YCTIOBEK.

CounanbHslif prck S (rox’) onpeaensercs o Gbopmye

L
$=2.0(4), (5.4)

rae L — 4ucCi0 CleHAapHEB pa3BUTHS aBapUH, JUIS KOTOPHIX BbI-

IOJIHACTCA yCaoBHE N; = Ny, N; — 0XXugacMoe YHUCIIO MOruduImx
B pe3yJIbTaTe pealM3alliy i-r0 CIICHAPHUS pPa3BUTHA aBapHH; Ny —
YHCJIO NMOrHOIMX, JUIA KOTOPOI'0 OLIEHHBAIOT BEJIMYHHY COIH-
ATLHOTO PUCKA. B HacTosAmeM noKkyMeHTe npuHuMaerca Ny = 10.

OxupgaeMoe YUCIIO NMOrHOIIHX B PE3YJIbTaTe peaid3aluu
I-T0 CLICHApHA pa3BHTHA aBapHH MOXXHO OHLEHHUThL IO CJIEAY-
1o1men popMmyne

J
N, =2 0u;. (5.5)
}:

rae J — KoJIH4ecTBo 00J1acTel, Ha KOTOphIEC pa30HTa TEpPUTOPHSA
NPEANPUATHA U TEPPUTOPHSA, NMPHIIECralouas K NpeAnpHATHIO (j —
HOMeED obnacTH); Oz — yCJIOBHAs BEPOATHOCTH IIOPKEHHS YEJIO-
BEKA, HAXOAAIEroca B j-H 001acTi, onacHbIMH (paKTOpaMH 1oxa-

pa (B3pBIBA) IIPH PEATH3ALHH i-TO CLCHAPHS Pa3BHTHS ABAPHH; 71, —
CpeAHee YHCIIO JIOACH, HaXOJALIMXCA B j-H 001acTH.
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ConuHansHeEIH pHCK S ABNAETCS HHTErpaJIbHOM BENH-
YHHOH. B TO Xe BpeMs COLHaIbHBIA PHCK MOXHO pacCMaTpH-
BaTb M KaK BEKTOPHYIO BECJIHYHHY, KOMIOHEHTBI KOTOPOH
HMEIOT Pa3MEPHOCTb IO . [Ipn 3TOM pe3ynbTaThl PacyeToB
COLHAJIPHOIO PHCKa MOTYT ObITh NPEACTABAEHBI B BHAE TaK
Ha3eIBaeMbIX F/N auarpaMm, rje 1no ropu3oHTadIbHOH OCH OT-
KIaabelBaloT N — KOJUYECTBO MOTHOIMNX B pe3ylbTaTe peasiu-
3allHH [-TO CUCHapHsA pa3BHTHA aBaApHH, a 10 BEPTHKAILHOH
OCH — [’ — 4acTOTy peajiM3alldd CLEeHapHs, IPH KOTOPOM HO-
ru0s10 He MeHee N genosek. [logoOHBIE 3aBUCHMOCTH MOTYT
OBITH aNNIPOKCHMHUPOBAHEI KpUBO# — I'pa) MKOM HENPEPHIBHOM
dyukuuu F(N). Ilpu 3TOM yka3aHHas BBIIIE BEJTHYHHA S OIH-
CHIBACTCA CICAYIONIUM BBIPAXKECHHEM

S= )Y F(N). (35.6)

N2N,

5.4. KonnexTUBHLIW PUCK

I1s nepcoHaia npeanpHATHS B LEJIOM HMEETCS HEHY-
JIeBas BEPOATHOCTb IHOENIH 4acTH pabOOTHHKOB NPH BO3HHKHO-
BEHHH aBapHH.

KonuyecTBo moruOIIMX B TEYEHHE OMNPENENIEHHOIO Ie-
pHOJa BpPEMEHH (rofa) SABJIAETCH ClIy4YaHHOH BEJIMYHHOH, 3aBH-
CAlIEH OT OMAaCHOCTH IPOH3BOJICTBA, KOJHYECTBA paboTarommux
H pAJia ApYruX ¢aKTopoB.

Jns nenek yrnpanieHHs 6€30I1aCHOCTBIO NEPCOHANA HCMOJIb-
3yeTCi MaTeMaTH4YeCKOEC OXHIAHME 3TOH CITyYaHHOH BEJIMYHHEI.
YKa3aHHYIO XapaKTEPHCTHKY HA3hIBAIOT KOJUIEKTHBHBIM PHCKOM
[IepCOHAJIa OT aBapHH.
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BesmuMBa KOAIEKTHBHOIO pucKa nepconana C (4en - rox’)
OIpeacIseTCs ¢ MOMOIIBIO COOTHOUICHHUS

!
C= ;Q(AJN: : (5.7)

CBA3b HHAUBHAYAILHOIO PHCKAa pabOTHHKA OT aBapuil R,
H KOJUIEKTMBHOI'O PHCKa IEpCOHajJa OT aBapvH YCTaHABJIIMBAET
COOTHOLIEHHE

C=%R,. (5.8)
m=1]
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