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Ipencrasiena METOXOIOTHS KOMTHYECTECHHON ONEHKH PUCKa B3PbIBa, IpefHa3HaYeHHas 1/1s1 000CHOBaHHsS
YCTOMYHMBOCTH 3laHUIl U COOPY:KeHUIl K yrapHoii BoiHe. V3/10:keH alropuTMm pacyeTra 30H pa3spylleHus], YaCTOTBI
paspyuieHus 3MaHuii, COOPYKEHUH U IPYruX NoKa3aTeleil pUCKa IPU BHEIIHUX B3PhIBaX 001aKOB TOIUIUBHO-
BO3JIYIIHBIX CMeceil, 00pa3ylmuxcsa NP aBapusaX Ha OMaCHBIX MPOM3BOCTEEHHbBIX 00bexTax. [IpuBenensb mpu-
MepbI PacYeTOB M KPUTEPUEE B3PHIBOYCTONIMBOCTH /ISl XUMHYECKHX U He()TerazoBbIX 00bEKTOB, Ha KOTOPBIX

Oﬁpall.laIOTCH CXKMKE€HHBbIE YITIEBOAOPOAHbIE ra3bl.

The Methodology is Presented of Explosion Quantitative Risk Assessment used for Substantiation of Buildings

and Structures Resistance to Blast Wave. The Article Presents the Computation Algorithm of Destruction Zones,
frequency of Destruction of Buildings, Structures and Other Risk Indices at External Explosions of Fuel-Air Mixture
Clouds formed in Case of Accidents at Hazardous Production Facilities. The Examples are Given of Explosion-
Resistance Calculations and Criteria for Chemical and Petrochemical Facilities where Liquefied Petroleum Gasses

are Circulating.

KnroueBrwie ciioBa: aBapusi, B3PBIB, PUCK, B3PBIBOYCTOMYNBOCTD, VIapHas BOJIHA, JaBIEHUE.

3MeHeHUs (deneparbHOro 3aKOHOIATEIhCTBA

B 00J1aCTH TIPOMBIIIJIEHHOH Oe3ormacHocTy [1]

CO3MAI0T YCJOBUS JJIsI 0ojiee IMUPOKOTO HMC-
MOJIb30BAaHMST METOAOJOTMM aHajn3a pucka st 000-
CHOBaAHWUSI TIPOMBITIIIEHHOU 0€30TIaCHOCTH.

OpnHa u3 aKkTyaJdbHBIX TTpoOJeM 000CHOBaHUST 0€3-
OTMAaCHOCTM — BBITIOJIHEHNE TPEOOBAaHUWI MO B3PHIBO-
YCTOMYMBOCTM W B3PBIBHBIM Harpy3kaMm Ha 31aHus 1
COOPYXXEHHS, U3JIOKEHHBIX B cTaThsax 11, 16, 30 Tex-
HUYECKOTO perjaMeHTa O 0e30MMacHOCTH 3MaHui |
COOpYy:KeHU# [2], HOPMATUBHBIX JOKYMEHTaX M CTaH-
naprax npeanpusatuii [3—8]. Tak, m. 10.4 mpaBun [4]
COMEepXUT TpeOoBaHUS 00 YCTOMYMBOCTM K YIapHOM
BOJIHE 3/IaHUIi, B KOTOPBIX PACIIOJIOXKEHBI TTOMEILEeHNUS
yrmpaBiaeHus1 (OmepaTopHbIe), CPelcTBa O0ecCTieYeHUs
(byHKIITMOHUPOBAHUST CUCTEM KOHTPOJIS, YIIPaBJICHUS
(KOHTpOJIJIEpHBIE), a TaKXKe aAMUHUCTPAaTUBHBIX U He-
MPOM3BOACTBEHHBIX 3MaHUI, B KOTOPBIX MTPEAYCMOTpE-
HO TTIOCTOSTHHOE TIpeObIBaHUE JTIOACH.

B3pbIBOYCTOMYMBOCTh 30aHUMA, COOPYXEHUH,
YCTPOMCTB WJIM MHBIX MaTepUaIbHBIX OOBEKTOB (Ja-
Jiee — 3AaHMST) XapaKTepU3yeTcsl TTpeIeIbHbIM JaBICHM -

eM Bo (DpoHTe ymapHOii BOIHEI (Y B) Pnp, KOTOPOE MOTYT
BOCTIPUHSITH KOHCTPYKIIMY 3MaHUS 03 TTIOTepU MU He-
CyIlIei CITOCOOHOCTY WJIK TTPUTOTHOCTU K JaTbHEUIIei
skcrutyatauuu[6, 7]. B3pbIBOyCTOMYMBOCTD 30aHUS 110
KPUTEPUI0O MaKCUMaJIbHO BO3MOXHOW B3PBHIBHOW Ha-
TPY3KW TPU BHEIIHEM B3pbIBE 00ECTICUMBAETCS, €CIIU
BBITIOJTHSIETCST YCIIOBUE

Pnpk > maX(APq) D (D)

raoe P‘Tp , — NpeJIeNIbHOE (ITPOEKTHOE) IaBJI€HME BO (DPOH-
T€ YIapHOI BOJIHBI, HA KOTOPOE PAaCCUYMTAHO k-€ 31aHue
(k=1,2,..); APM — HaBJieHHE BO (DPOHTE IMamarolei
Ha 3JaHue yIapHOt BOJHBI; # — HOMep cleHapus (n=1,
2, ..., N); N — 4ucio clieHapueB CO B3pPBIBOM.

PacueTsl 30H mopaxkeHusl cenyeT MPOBOAUTD MO OJl-
HOU U3 IBYX MeToauK [4]:

1) MeTonvKa OLIEHKYU 30H MOPaXKeHUsI, OCHOBaHHasI
Ha «TPOTUJIOBOM 3KBUBAJIEHTE» B3PbIBA TOIJIMBHO-BO3-
nymrHbIx cmeceit (TBC);

2) MeToIMKA, YYUTHIBAIOIIAST TUIT B3PbIBHOTO TTPEB-
pamieHus (meToHauwus, Aediarpauus) Mpu BOCILIaMe-
Henuu TBC.
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IlepBast MeTomMKa AaeT OPUEHTUPOBOYHYIO Maccy
BellleCTBa, YYaCTBYIOIIETO BO B3phiBe, Oe3 ydueTa Ipeii-
¢a obaaxka TBC. [Ins1 6ojee TOUYHBIX pacyeToOB 30H I0-
paxkeHust (pa3pylieHus1) peKOMEHIYETCS UCIIOIb30BaTh
cooTHouieHust Ha ocHoBe PII 03-26—2007 [9] — pacueT
paccestHus u apeiida odaakoB TBC — u PII 03-409—01
[10] — pacueT mapameTpoB Y B u 30H pa3pylieHusl.

Henmocratky MeToaM4ecKoro moaxoma K 000CHOBA-
HUIO B3PBIBOYCTOMYMBOCTH 3[IaHUII Ha OCHOBE pacyeTa
MaKCUMAaJIbHO BO3MOXKHOI B3PBIBHOM HArpy3kKu (WJIM
MaKCUMAaJIbHBIX 30H pa3pylIeHMsI) HEOAHOKPATHO OT-
MEUaJuCh CIEIUaJNCTaMi, B TOM YHMCJIe Ha COBella-
Husax B PocTexHamsope, a Takke B psiae IMyOJMKalldit
(Harpumep, B pabote [11]). HaHHBIA AeTepPMUHUPO-
BaHHBII ITOAXOJ HE YYMTHIBAET COBPEMEHHBIN OIIBIT
obecrieyeHNsT HaIEKHOCTH TEXHOJIOTMYECKUX CHCTEM
U TIpeayIpeXIeHUs aBapuil, IPUBOIUT K YBEIMICHUIO
pa3MepoB IIPOM3BOICTBEHHOM IUIOIIAAKM, TTPOTSIKEH-
HOCTH TPYOOIIPOBOIOB, KOMMYHMKAIIMIA, a TAKXKe K JI0-
MMOJTHUTENIbHBIM (DaKTopaM pucKa U HeOOOCHOBAaHHBIM
3aTpaTraM, 0OCOOEHHO IIJIsI O0BEKTOB, COMEPXKAIINX CXKI-
JKEHHBIC YIJIEBOAOPOIHBIE Ta3bl.

B 1mensix uCIoOIb30BaHMSI METOMOJIOTMU KOJIMYe-
CTBEHHOW OLIGHKU PHUCKa JIsI OOOCHOBAaHHUS B3PbIBO-
YCTOMUMBOCTU B TMpaBujax [4] mpuBeaeHbl eauHBbIC
COOTHOIIICHMST JUISI OLIEHKM ITOTEHIIMAJbHOTO pHCKa
HaHeceHus yuepoOa (T.e. TMOean YeloBeKa WIM paspy-
IIEHUs 3AaHUSI TIPU COOTBETCTBYIOIIMX KPUTEPUSIX) B
omnpejelieHHOI Touke TeppuTopuu. I[Ipouemypa 06o0-
CHOBaHMSI B3PHIBOYCTOMYMBOCTH, OCHOBaHHAsI Ha KO-
JINYECTBEHHOI OLIEHKe pucKa, — 0oJjee ciaoxHass. OHa
YUUTHIBACT:

BEPOSATHOCTD U MOCJIEACTBUS BCEX BOBMOXHBIX CIIe-
HapueB BbIOpoca omacHbIX (roproumx) BemiecTB (OB),
MPUBOISIINX K B3PbIBY U BO3ACHCTBUIO M30BITOUHOTO
naBineHus YB Ha 3gaHus;

TUII 30aHUM (YCTORUUBOCTD K YB);

JONYCTUMYIO 4acTOTy R~ BO3IEWCTBUS B3pbIBA,
MIPUBOISIIETO K HApYIICHUIO YCTOMYMBOCTU (ITOBpe-
KICHMST, pa3pyllieHUs1) 30aHKS.

Kpurepuii B3pbIBOYCTOMYMBOCTU 3MaHUSI — BBIIOJI-
HEHUE YCIOBUS

R <R, 2)

rme Rp , — 4acTora paspylleHHs K-ro 30aHus, T.€. Bbl-
noiHeHue yenosust R, < AP, JUIst BCeX CLEHAPHEB C
YYETOM UX BEPOSITHOCTH.

OcHOBBIBasICh Ha 3apy0exKHOI MpaKTUKE HOPMU-
poBaHus pucka paspyuieHus [12—14], npennaraercs
npuHAth R, = 1-10~*rox, 40 coracyeTcs ¢ ycTaHoB-
JIECHHBIM B POCCUICKOM 3aKOHOJATEIbCTBE KPUTEPUEM
MOXapHOTO pUCKa JUISl TIepcoHasIa TTPOU3BOICTBEHHOTO
oobekTa [15].

Peanuzaius BeposSITHOCTHOTO TONIXOIA CBsi3aHa C
pPSIOM OOIIEU3BECTHBIX TPYAHOCTEH, B TOM YUCIE C
TPYIIOEMKOCTBIO pacyeToB. [1py olieHKe pucKa YMCIio
ClLIEHapHWeB MOXET TMPEBbIIIATh AECATKU U JaXe COTHU
THICSIY, B TO BpeMsl Kak IMPU TPAIUIIMOHHOM TIOJIXO/e
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pacyeTsl ISl eIMHUYHOM €eMKOCTH, KaK MpaBUiIo, orpa-
HUYMBAIOTCS OAHUM-ABYMS CLIEHAPUSIMU.

B HacTosieit ctaTbe B LIEJSIX MPaKTUYECKON pe-
aqu3alliM  HOBBIX MOJIOXEHUI, MPeayCMOTPEHHbBIX
nokyMmeHTaMu [1, 4], u3noxeHa METOI0JOrMUs 00OCHO-
BaHMS B3PbIBOYCTOMYMBOCTU 30aHUM U COOPYXKEHMUIA,
OCHOBaHHasl Ha MCIIOJb30BAHUM POCCUACKUX METOIM-
YeCcKUX JOKyMeHTOB |9, 10] u pabort [11, 16—22]. MeTo-
JIUYEeCKHe MPUHIIUITBI 3aKJTI0YA0TCSl B MOACIMPOBAHUM
aBapUIHOTO MCTEUEHUSI U PACIIPOCTPAHEHUS OIAaCHbBIX
BEIECTB MPU BCEX BO3MOXKHBIX CLIEHAPUSIX aBapUITHOM
pasrepMeTM3aluuM OOOpYIOBaHMSI M BOCIUIAMEHEHUS
obnakoB TBC; pacuere 30H pa3pylleHUs] IpU BO3AEH-
crBur YB nipu aBapuiinbix B3pbeiBax TBC; pacuere mo-
KazaTeneil pucka B3pbiBa TBC, BKIIOUAIONIUX OLIEHKY
YacTOThI MPEBBIIEHUS 3aJaHHOTO JaBJIEHUSI BO (DPOH-
Te manmawmoueil YB mis Kaxmoro 3gaHus, COOPYKEHUS
Ha Tepputopun pasmenieHus: OITO; ucnonab3oBaHUU
KPUTEPUEB TOMYCTUMOIO pUCKa pa3pylleHUs 30aHUM C
YY4EeTOM UX TuIa (KOHCTPYKTUBHOTO ucnonaHeHust). Oc-
HOBHbIE ITOKa3aTejyd B3PbIBOOMACHOCTH W PHCKa, UC-
MOJIb3yeMble UIsI 0OOCHOBAHMSI B3PbIBOYCTOMUYMBOCTH,
npeacTaBieHbl B Taba. 1. Beibop mokaszaTesneil pucka
onpenessieTcs HeasIMU U 3afa4yaMM OLICHKH pucKa.

OO1ast cxemMa aHajau3a pUcKa pa3pylleHUs 30aHWi
npu B3pbiBax TBC npencraBieHa Ha puc. 1. Huke
MpeacTaBIeHbl OCHOBHbIE COOTHOLIGHUS ISl pacuera
rnokasaTeJyiell pucKa B3phbIBa.

Yenosnbie BepostHocT P(C, | A) peanusanuu ciie-
HapueB C aBapvM C BO3rOpaHUEM U Jipeiihom 001akoB
TBC Ha paccMaTpuBaeMOM O0OBEKTE CJIeIyeT paCCUMThI-
BaThb 1Mo hopMmyJie

P(C,|A) = P(G| A)P(U, ) P(Se )x 3
xP(KY | U, Se )P PA|A),

rie P(G | A) — oTHOcuTeNbHas YacTOTa peanru3aln
YTEYKHM TIPOJYKTAa UHTEHCUBHOCTBIO G, HAXOMALIENCs B
S-M U3 BO3MOXKHBIX IMaMa30HOB MHTEHCUBHOCTU UCTe-
YEeHUsI U 3aBUCSIIEH OT AaBJICHUS U pa3Mepa OTBEPCTUSI
pasrepmeTtusaunu (A — aBapus); P( U“ ,(P) — OTHOCHUTEJIb-
Hasl 4YaCTOTa IOBTOPSIEMOCTH B FOly CKopocTH Betpa U
B \y-M JAMania3oHe CKOpPOCTeil U ¢-M reorpaduieckom
HarmpapjieHnu (00lllee KOJMYECTBO M pa3Mephl Juara-
30HOB CKOPOCTM BETpa, a TAaKXkKe YUCIO YYUTHIBAEMbIX
HampaBjieHuil BeTpa (pyMOOB) 3alaloTcsl MOJb30BaTe-
Jem); P(Se ) — OTHOCUTE IbHAsI YaCTOTa PEATM3YEMOCTI
cesoHa Se , B Teuenue roga P(Se ) = 1; P(KY | UWSeV) —
OTHOCUTEJIbHASI YACTOTa PeayIn3yeMOCTH TAHHOTO KJlac-
ca ycroituuBoctu (KY) armocdeprt mo Ilackywmry
IpY CKOPOCTH BETPa B §-M AMala3oHe B V-ii Ce30H Se ;
P, ¢ — YC/IOBHAsI BEPOSITHOCTb CrOPaHMsi ¢ 0o0pa3oBaHM-
€M U30BITOYHOTO JIABJICHUSI TIPU MOCJIEIYIOIIeM BOCILIA-
MeHeHuH, P o= Jow e o J., — YCIOBHasl BEPOSTHOCTD
OTJIOKEHHOTO BOCIUIAMEHEHMSI; f, . — YCJIOBHas Be-
POSITHOCTb BO3HUKHOBEHUSI pEXMMa BDHEProBblese-
HUSI ¢ O0pa3oBaHUEM BOJIH M30BITOYHOTO JaBJICHUS;
P(M1 | A) — ycnoBHas BEpOSTHOCTh 3aXUTaHUS 00J1aKa
(M) oT UCTOUHUKOB 3aKUTaHUS, HAXOISIIUXCS B Ipe-
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Tabauya 1

lMoka3arenu

XapaktepucTtuka

APcb — 130bITOYHOE AaBnieHne BO pPoHTE
nagaroLlen yaapHowm BoSHebI, Ma

MapameTp, onpeaensiiowmn BO3OeNcTBueE (Harpy3ky) Ha 3gaHve

R — pagnyc 30HbI paspylieHus B pesynsraTe
BO34ENCTBUS YOAPHOM BOJIHbI C U3OLITOYHbIM

naBfieHnem Bo GpoHTe APdJ, M

Papunyc otcunTthiBaeTcs ot LeHTpa obnaka TBC B MOMEHT €ro MHuuu-
MpPOBaHUA (3axuraHus). Npm oTCYyTCTBUM AAHHBIX MPUHUMAIOT, YTO TOYKa
3aXuUraHns pasmelleHa B LIeHTpe obnaka C MakCUMasbHOW MacCcom
roproyero Bo B3pbIBOOMNAcHbIX npeaenax [11, 16]

L — makcumanbHoe paccTosiHue apenida
obnaka TBC, m

MakcumanbHoe paccTosHne OT To4kuM Beibpoca OB, Ha KOTOPOM O0CTU-
ratoTca KoHueHTpauum TBC, npu KOTOPbIX BO3MOXHO BOCM/IAMEHEHNE
obnaka TBC. Mpwu pacyeTtax L onpenensercs rpaHuLen goCTUKeHWs

HMXHEro KOHUEHTpauMoOHHOro npeaena socrnjiaMeHeHnsa CHKl‘lB

RL — MakcumasbHas JanbHOCTb AeCTBUA
YB, m

MakcumanbHoe paccToHNE OT UCTOYHKMKA BbiBpOCca, Ha KOTOPOM A0-
cTuraeTcs paspyLueHue npu onpeaeneHHom AP, B pesynstaTte B3pbiBa
obnaka TBC, c yueTom ero apevida [16]

)\, — 4acToTa aBapuu ¢ BLIGPOCOM ONacHOro

BktoyaeT cymMMy BCEX HaCTOT BO3MOXHbIX C/lydaeB BbIOPOCa OnacHbIX
(roptoymx) BewecTB. 3aBUCUT OT BLUAA U KoNnyecTBa 060pynoBaHUs Ha

BellecTsa, rog”"
obbekTe

A, — 4acToTa pa3BMTVA aBapum Mo CLeHa-
puio C, G BOHMKHOBEHMEM B3PbIBA, FOA”"

MEHEeHUs

Oﬂpe,ﬂ,eﬂﬂeTCﬂ yacToTol BocniaMeHeHus obnaka TBC, B Tom uncne
noxapa-scnbiwku. MNpn pacyete }\. HE YYUTbIBAOTCH HaCTOThbI NMo>XXapa
nponaumBa, OrHeHHOro wapa, CpreBOI'O rOpeHNs 1N aBapuin 6e3 Bocnna-

Rp AP, (x,y) — NOTEeHLManbHbIN PUCK pas-
pyLUEHVS 30aHUS, HAXOASLLErocs Ha Teppu-
TOpun 0ObeKTa C KoopamHaTaMu (X, y) npu
BO34ecTBUM Ha Hero YB ¢ ns3bbliToYHbIM
[asfieHnem APdJ [4], roa™

YacToTa npeBbiEHNS 3a4aHHOM0 N30bLITOYHOIO AaBIEHUS APcb B pac-
CMaTpmMBaEMO TOHKE TEPPUTOPUIN C KOOPAMHATaMK (X, )

Rpk — 4acToTa paspyLleHns onpeneneHHoro

k-ro 3paHus npy BO3oencTemmy B3pbiBa, roq’

YacTtoTa paspyLueHuns (noBpexaeHns) k-ro 3gaHns ¢ y4eTom Tuna pac-
cMaTpuBaeMoro 3gaHuns v Prl

pk
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v
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| Pacuyet nokasateneii pricka paspyLueHns

A Puc. 1. Cxema npoBepeHUs aHanu3a pucka pa3pyLLeHus
3naHuii npu B3pbiBax TBC

nenax obysaka TBC, orpaHM4eHHOro M30JMHUEN KOH-
LHeHTpauuu napoB C = CBKnB nC= CHKHB, JIOCTUTIIIETO
MaKCHMaJIbHO BO3MOXHOTO pa3Mepa Ipy 3aJaHHbBIX MH-
TEHCUMBHOCTU MCTEYCHUSI, METeoapaMeTpax, CE30He.
Yacrory cuenapus C, npu pasrepMeTHU3allUv Bbl-
OpaHHOI eOUHULILI O0OpPYHOBAaHUSI OIIPEACIISIOT I10
dopmyne
he =P(C,I1A)N,. 4)

OTHOCUTEIbHYIO YacToTy P( Uw) cienyeT oIpene-
JIATb Ha OCHOBE CTAaTUCTMYECKUX MAHHBIX IO MOBTO-
PSIEMOCTU XapaKTEePHBIX CKOPOCTEil BeTpa ¢ y4eToM UX
reorpaMueCcKUX HaIpaBJIeHUI B TeUeHUE roaa B pali-
OHE pacIoNIOXeHUsI 00beKTa KaK OTHOCUTEJbHYIO Ya-
CTOTY peaju3allii BeTPOB, TMOMAJAONIMX B 3adaHHbIC
JIMara3oHbl CKOpocTeli U HampapiaeHuid. CKOpocTh BeT-
pa UW (y=1, ..., ¥; ¥ — oOuiee yncyio paccMaTpuBae-
MBIX CKOPOCTEN BETpa) peaqusyercs mo pymoy ¢ (¢ = 1,

, ®; ® — ob11ee yncao pyMOOB po3bl BETPOB, reorpa-
(I)I/I‘ICCKI/IX HallpaBJICHUIT) B TeYEHUE rojaa ¢ P(U ) <.
Kaxk mipaBuiio, @ = 4; 8 win 16 ¢ yrnoBeIM ceKTopOM co-
otBeTcTBeHHO 90; 45 wnm 22,5°.

OtHocurenbHyo yactory P(KY | UWSev) CJIeayeT oIl-
penesisiTb Ha OCHOBE CTaTMCTUYECKUX JAAHHBIX IO TMO-
BTOPSIEMOCTH XapaKTEPHBIX COCTOSIHMI aTMOochephl
(k1accsl yctoitunBoctu atMocdepsl A, B, C, D, E, F o
[Mackywiiny) B 3aBUCMMOCTH OT CKOPOCTH BeTpa U Bpe-
MEHM roja (ce3oHa).
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[Tpu onpeneaeHNN prcKa pa3pylleHUs 3MaHUi clie-
IyeT IJII KaXKIOM TOYKM TePPUTOPUM HAMTU 4acTOTy
peaM3alui CleHapUeB CO B3PHIBOM R AP, (x y) npu
MPEBBIIICHUM 3aJaHHOTO IABJICHUS BO cprHTe ynap-
HOW BOJHBI AP (x, y) = AP o popMmyiie

Ryap, ( (x,y)= 2x P[AP (x,y)= AP, |C] (5)

rae P[APd)(x, y) = AP¢ | C.] — BEpOSATHOCTbH TPEBBIILIE-
HUS B TOUYKE C KOOpAMHATaMU (X, y) JaBJICHMUS APd) BO
(bpoHTE yirapHOii BOJIHBI IpK peanusanuu cueHapus C,.

CyMMUpOBaHKE OCYIIECTBISIETCS IO BCEM CLICHApU-
sam C .

Hanee nmist Touexk (xj, yj) TEPPUTOPUU, B KOTOPBIX
PacMoJIOXKeHBI 3IaHUsI X COOPYKEHMS, MCITBITHIBAIOIIIIE
B3pBIBHBIC HATPY3KU CTPOSIT 3aBUCHMOCTH YaCTOTHI pe-
aJIM3alliy U30bITOYHOTO JaBJICHUS APcb B3pbIBa OT AP¢:

E,, (APy)= R, up, (x;57)). (©)

Torma pycK paspylleHus k-ro 31aHusI, PACIOIOXEH-
HOTO B TOYKE TEPPUTOPUM C KOOPAMHATAMM (X, ), IPU
YCJIOBUH, YTO €r0 KOHCTPYKLIMU YCTOWYMBBI KO B3PBIBY
C IaBJIEHUEM BO (DPOHTE YIAPHOIA BOJIHBI 10 P,

R =Fyy, (Pook)- )

W3noxeHHasT METOHOJIOTHSI OblIa MpUMEHEeHa IIpU
000CHOBAaHUM  B3PBIBOYCTOMYMBOCTH 3HAaHUI  MpU
BHEIIHMX B3pbIBaX Ha TUIIMYHBIX YCTAHOBKAX IPOM3-
BOJICTBA ITOJIMATUIICHA B YCIIOBMSIX IMMOBBIIIIEHHOM TUIOT-
HOCTH pa3MelleHHsT COOPYKEHUI 1 000pyI0BaHUs.

B kxauecTBe nmpuMepa MpuBeIeM HEKOTOPHIE Pe3yJib-
TaThl OLIEHKU pHCKa B3pbIBa HAa KOJIOHHE YCTAaHOBKH JIe-
STaHU3ALUU.

B pesyinbrate kaTacTpoIecKoro pa3pyuieHus (cie-
Hapuit CnAp) 0e3 MFHOBEHHOI'O 3aropaHusl MpakKTUYeCKU
Bce comepxkuMoe maporazoBoii (asbl (ITT'®D) KogoHHBI

pk’

nepexonuT B obako TBC. I1pu aToM cormacHO TepMOIU-
HaMW4JecKMM pacdetaM [7] TeMmeparypa B oomake ITI'®
3a CUeT aIadaTUYECKOro Mpollecca PaCIIUPeHUs YMEHb-
maetcd ¢ 42 no 7,46 °C, macca I1T'®D cocrasister 24,5 1.
Kunkas paza (KDP) nHTEeHCUBHO BCKUITAET (B HOpMaJlb-
HOM TEXHOJIOTMYECKOM peXUME Macca 76,85 T IIpu TeMIie-
patype 95 °C). B I1I'D niepexoaur 71,8 % yriieBonopoaos.
CocraB I[1T'®D MeHsTeTCS, TOCKOIBKY B TTap TepexoadT Ha-
nbosiee HU3KOKUIISIINE YIJIEBOAOPOIbI (TalJI. 2).

Tabauya 2
KomnoneHt MonbHas gons
nro Xo
C,H, 6,300-10-° 4,186-10*
C.H, 5,305-10"" 1,600-10"
n-C,H,, 3,916-10" 5,196-10"
n-C,H,, 7,156-10-2 3,200-10"

IIpumevanue. Temneparypa [1T'® —11 °C; macca 55,18 T.

ITpu pacuere Macchl BbIOpOca IIoJiaraju, 4TO aBa-
puiiHOe pearMpoBaHME Ha pa3pylieHHe KOJOHHBI
(T.e. cOpoC MOTOKOB Ha (pakesi, KOTOPLIN MPUBOAUT K
MpeKpalleH!Io MexXarnapaTHbIX epeTokoB [10]) mpo-
ucxoaut yepe3 12 ¢. B pacuerax temnepartypy obJiaka
TBC koHcepBaTMBHO MNpPUHUMANM IO HaMMEHbIIeH
temnepatype I1I'D, T.e. B JaHHOM cllyyae TeMIleparypa
obnaka coctapisiia —11 °C.

ITpu yacTUYHOM pa3pylIeHUH IPOMCXOMUT yTeuKa
rapa Win XUIKOCTHA U3 KOJJOHHBI Yepe3 JIOKaJTbHBIE OT-
BepCTUs pasrepMerusanuu. B Tabim. 3 maHbl CKOPOCThb
YTE€UKH, YCJIIOBHAs BEPOSITHOCTh pPeallM3alliid B3pPbIB-
HOro TOpeHUsI, MCKIuasi moxap-BchblIKy [5]. U3
Hee BUIHO, YTO BO B3PBIBHBIC MPOLIECCHl BKJIAA MaJIbIX
yreuek (cuenapuu C, C,, C,) nHepenuk (21 %), xots
oHu cocTaBisioT 10 80 % Bcex ciydaeB yTeueK. DTo

Tabauya 3
CueHnapuii | inameTp oTBepcTusa | Yactora pasrepme- CxopocTb £, fIl b1 Yacrora peanusauuu
UCTEYEeHUs, MM TM3aumm z,C”, rog™’ ucnle(:;z:uq, B3pbIBa l‘cn Pue(b’ rog™!
YTeuka BBepXxy KOJIOHHbI (Mapoeas ¢pa3a)
€ 5,0 2,00-10-° 0,04 0,005 0,080 8,00-10°°
G, 12,5 0,50-10-° 0,28 0,005 0,080 2,00-10°°
G, 25,0 3,10-10°® 1,10 0,036 0,240 2,68:10°8
C, 50,0 1,90-106 4,40 0,036 0,240 1,64-10°8
C, 100,0 0,85-10° 17,60 0,036 0,240 7,34-10°°
YTeuka BHU3y KOJIOHHbI (Xkupakas ¢pasa)
€ 5,0 2,00-10°° 0,50 0,005 0,080 8,00-10°°
G, 12,5 0,50-10-° 2,70 0,036 0,240 4,32.10°8
G, 25,0 3,10-10- 10,90 0,036 0,240 2,68-108
C, 50,0 1,90-106 43,80 0,036 0,240 1,64-10°8
C, 100,0 0,85-10°° 175,00 0,176 0,600 8,98-10°8
MonHoe pa3pyweHne

C.,' — 3,00-107 — ‘ 0,240 0,600 4,32-10°

! Macca BbIOpOIIIEHHOTO TTapa 84,9 T.
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yKa3bIBaeT Ha TO, YTO HAaMOOJBIINI BKJIA[ B PUCK pa3-
PYILEHUs 3MaHNI1 B OCHOBHOM BHOCSIT OOJIBIIINE YTEUKI
(cuenapuu C,, C,) ¥ CLieHapyu C TIOJHBIM Pa3pyIIeHn -
€M KOJIOHHBI (C.w)-

Jnst cueHapust C.w MaciuTtadbl apeiida oonaka TBC
OoIpefelisUIi Uil TepBUYHOro objaka. C IIOMOIIBIO
nporpammbl  TOKCH+Rsk [23] paccuuTbiBav 1pU
npeiipe maccy obsaka TBC, crmocoOHYI0 K B3pbIBHOMY
npespaleHuto (puc. 2). CieayeT OTMETUTD, YTO 00JIaKO
MaKCUMAaJIbHOM MacChl, CITIOCOOHO K B3pLIBHOMY ITPEB-
paleHuIo, odpa3yeTcs B IMEPBYIO MUHYTY Apelida, 1mo3-
JKe ero mMacca yMeHblaercs. I1pu aToM cTaOUIBHOCTh
atMocdepbl ¥ CKOPOCTh BETpa BIMSIOT B OCHOBHOM Ha
cMmelnieHue ueHTpa odnaka TBC ot anuieHTpa aBapuu,
3a pacrnpoctpaHeHue obysaka TBC B HayajibHble MO-
MEHTBI BpEMEHM OTBEYAlOT IIPOLIECCHl €ro TpaBUTALI-
OHHOTO pacTeKaHus [9].

Pesynbrathl OLIEHKM clieHapueB Ipeiia obJiaka
TBC u nocneacTBuii ero B3pbiBa B aedaarpaliliOHHOM
pexXrMe mpeacTaBieHbl B Ta0J. 4, TIOe IPUBOISITCS TaK-

24 =
2 l’\\
20 /
= 18 / \\ 7
81 / \ <
g / \ ~
'-'I__‘f 12 2 \
R/ \ \
g \
= ./ . \
M4 N
4
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Bpewms, ¢

4 Puc. 2. Usmenenmne maccel obnaka mexay C,,  .m C,. o
npu apeide B yCOBUSIX U30TEPMUM (K1acec YCTOUYUBOCTU

atmocdepbl D) co ckopocTtbio BeTpa 2 M/c (1) n 5 m/c (2)

Ke XapaKTepPUCTUKU MOCIEACTBUI pa3pylIeHUs 31aH1it
U COOPYKEHUMN.

Tabauuya 4
KY (Uwm/c| L ,m L,m M, xr X M Papuyc 30HbI paspywenus R, m, npu APd), KMa

10 | 5 | 28 | 12 | 3 | 20

CueHapui CH.p (MrHoBeHHbI BbIOpoc 84,9 T cmecu yreBoaopoaoB (cm. Tadn. 2) c temnepartypoii —11 °C)
F 1 284 439 27 500 78 158 221 321 573 2620 398
F 5 41 485 25900 222 155 216 314 562 2568 390
F 10 24 593 20 000 285 142 198 288 515 2356 358
E 1 238 386 27 100 74 157 220 319 570 2607 396
E ) 38 400 25400 181 154 215 312 558 2551 388
E 10 24 483 20 400 230 143 200 290 519 2371 360
C 1 206 344 26 300 69 155 217 316 565 2581 392
B 1 177 288 25500 56 154 215 313 559 2555 388
A 1 131 210 24 800 40 152 213 310 554 2531 385

CueHapwuii C5 C YyTeuKoii BHU3Y KOJIOHHbI (CKOPOCTb BbiOpoca 175 kr/c, Temnepatypa —11 °C)

F 1 0 201 18 069 101 137 192 279 498 2277 346
F 2 0 162 7634 81 103 144 209 374 1709 260
F 5 0 113 2022 57 66 92 134 240 1097 167
F 10 0 88 733 44 47 66 96 171 783 119
E 1 0 136 9895 68 112 157 228 408 1863 283
E 2 0 105 3700 53 81 113 164 294 1342 204
E ) 0 75 955 38 51 72 105 187 855 130
E 10 0 62 376 31 38 53 77 137 626 95
D 1 0 126 7446 63 102 143 207 371 1695 258
D 0 97 2742 49 73 102 149 266 1215 185
D 0 71 734 36 47 66 96 171 783 119
D 10 0 61 302 31 35 49 71 127 582 88
A 0 29 1356 15 58 81 118 210 961 146
A 0 24 529 12 42 59 86 154 702 107
A 0 20 182 10 30 41 60 108 492 75
A 10 0 19 86 10 23 32 47 84 383 58

Ilpumeyanue. L  — paccrosiHue apeiiha obnaka MpOTUB BETPpa C KOHUEHTpauuei C,

ks X, — PACCTOSTHME CMEILCHNS LIEHTPa

o6staka TBC or ucrounuka Beibpoca, X = (L — L, )/2; M — macca odnaka TBC B nmpenenax BocruiameneHus (Mexmny C u

LB

C

HKl'IB)'

BKIIB
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XapakTepUCTUKU TOCIEACTBUI pPAaCCUMTBHIBAIA U3
KOHCEPBAaTUBHbBIX MPEATOJOXEHU, YTO MTPOCTPAHCTBO
CHJIBHO 3arpoMoxkieHo u obsako TBC obpa3zoBaHo Ha
noBepxHocTy 3emu [10].

CorylacHO pacyetaM JUisl ClieHapveB yTeuek U3 aBa-
PUIHBIX OTBEPCTUI MPU yBEJUYEHUU CKOPOCTU BeTpa
BpeMsI TOCTHKEHUSI MAKCMMAaJIbHOI Macchl JUIsl B3pbIBa
yMeHbIIaeTcs (cM. puc. 2), Kak 1 Macca. Kiacc ycroii-
YUBOCTU aTMOC(epbl TaKXKe 0Ka3bIBaeT CYIIECTBEHHOE
BIMsIHME Ha Maccy obnaka TBC. Ilpu nepexone oT nH-
BepcUM K KOHBeKIIMM (0T Ki1acca F K A) macca obyiaka
TBC yMeHbI1aeTcst Ha OPsIIOK 1 60J1ee (IpU OAMHAKO-
BOI CKOPOCTH BeTpa).

MakcumainbHasl JaJIbHOCTb AeicTBUs Y B onpenensi-
€TCS1 COOTHOIICHEM

R,=R+X, ®)

CiieryeT OTMETUTD, YTO TIPU MOJTHOM pa3pylIeHUN
KOJIOHHBI, KJlacce ycToitunBoctu atmocdepsl F u cko-
poctu BeTpa 1 M/C ISl TpaHUIL 30HBI pa3pyilieHus 28 u
12 xITa R, cocTaBnsieT COOTBETCTBEHHO 682 1 934 M.

Ha puc. 3 npencraBneHo TeppUTopraibHOE pacrpe-
JleJieHe MOTeHIMATIbHOTO PUCKA pa3pylICHUs 3MaHUM
R, . P, (X, y) (4acTora MpeBbILICHNUS 3aJaHHOTO AP, ) 1tst
pPa3IWYHBbIX TOYEK TEPPUTOPUHU TMPU aBapusX Ha orac-
HOM 00OpPYIOBaHUM TLIOIIAIKY Ae3TaHU3aTOPA.

CyMMupoBaHME TIOJIell pUCKa C YYEeTOM YacCTOThI
aBapuil Ha BCeX YCTaHOBKaxX U TpyOOIpoBoaax o0bekTa
MPEJCTaBIeHO Ha puc. 4.

YuuteiBasi, 4TO YCJIOBHAsI 4acTOTa rMOEIU YeIoBeKa
B pa3pyllieHHOM 3IaHuM olicHuBaeTcs He 6oee 0,6 [3,
6,7, 11], u npHUMAsT BO BHUMaHUE TOJTIO IIPUCYTCTBUSI
JIIOJIC C y4eTOM CMEHHOCTH, TIOJIyYUM WHIWBUIYaTb-
HBII PUCK Trbesn orepaTopa He 6ojee 4-10~7 rox'.

I ]
1-10°+3-10°  3:10°+1-10®  1-10%+3-10°  3-10%+1-107
I IR
1-107+3-107  3-107+1-1078 1-10%+3-10%  3-10°+1-10°°
EEEE
1-10°+3-10°  3-10°+1-10* 1-10%+3-10

A Puc.4. TepputopuanbHoe pacnpegeneHue noteHumanib-
HOro pUCKa paspyLLieHns 3aaHuii nNpu AP(b = 28 kMa npu
aBapusiX Ha BCeX YCTaHOBKaxX M TPyOGonpoBofax co B3pbl-
BOoMm o6naka TBC

PesynbraThl OLIeHKM TOKa3aTesieil pucka paspyiie-
HUSI pa3IMYHbIX 30AHUIA C Y4ETOM UX YAAJIEHHOCTU OT
VICTOYHUKOB aBapPUH 1 [IPOCKTHOTO NaBieHust P 1pes-
CTaBJICHBI B Ta0J. 5 1 Ha puc. 5.

W3 pe3ynsraToB pacyeToB BUAHO, UTO AJIsI BCEX 30aHUI
YyacTOTa IPEBBILLIEHUS] PACUETHOIO IPOEKTHOIO IaBjie-
HUS Pnp ke 1-10~#rox~!, 9To yKassIBaeT Ha 0OOCHOBAH-

I I L] I I

3-107%+1-107° 1-10%+3-10° 3:10°+1-10° 1-10%+3-10°8 3-10%+1-107 1-107+3-107
I ] I I
3-107+1-10°° 1-107+3-10°8 3-10°+1-10° 1-103+3-10°° 3-10°+1-10

4 Puc. 3. TepputopuanbHoe pacnpeaeneine NoTeHUUANbHOrO PUCKa paspyLUeHus 3aaHui Npu AP¢ =12«MNa (a)
" AP(D = 28 kMa (6) npn aBapusax Ha AeaTaHU3aTope CO B3pbiBOoM obnaka TBC
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4 Puc. 5. 3aBncumocTb 4acToTel F, NpeBbileHns 3aaaHHO-
ro u30bITOYHOro AABNEHUS AP¢ BO (ppOHTE YAapPHOIA BOJHBI
ONS pa3NnyHbIX 30aHUIA OT APq):

1-15—cm. Tabn. 5

HOCTb MPUHSITHIX TIPOEKTHBIX PEIIEHUI TIO pa3MEILIEHUIO
U YCTOMYMBOCTH 3IaHUH K ynapHoii BosiHe [11, 24].
BuiBoabl

1. U3noxeHa MeTomoJ0rusi 000CHOBaHUSI B3PHIBO-
YCTOMUYMBOCTU 3JaHUN U COOPYKEHUI MPU BHELIHUX
aBapuiiHbIX B3pbiBax TBC, ocHOBaHHasI Ha KOJMUYECT-
BEHHOI OlLIEHKE pUCKa, B COOTBETCTBUU C [4].

2. [IpencraBieHbl pe3yJbTaThl pacyeTa 30H pa3pylle-
HUSsI, paclpe/iesieHrs YaCTOThI MPEBbIIIEHUS 3aJaHHOTO
JIaBJIEHUs YIapHOU BOJIHBI IO TEPPUTOPUU OOBEKTA, Ya-
CTOTbI pa3pylLIeHUs 30aHUI, COOPYKEHUI U IPYTUX T10-
Kazaresei pucka B3peiBa TBC npu aBapusx Ha OITO.

Tabauya 5
HaunmeHoBaHue (Ha3HayeHue) 3paHus APq), paccuuTaHHoe no Pnp, kMa Rp o rog™’
«TPOTUJIOBOMY 3KBUBA-
neHty» [3], kMa
1. 3paHune ynpasieHns C KOHTEMHEPHOM NNoLaaKoni 23 5 1,36-10°°
2. Cknap peareHToB 25 5) 3,14-10-°
3. OneparopHas 44 45 511106
4. JlabopaTtopus 25 10 1,95-10-°
5. Cknag apbutpaxHblx npod 25 10 1,77-10°°
6. AIMVHNCTPATMBHOE 34aH1Ee C aBTOCTOSAHKOW 22 5 2,39-10°
7. 3naHne BbITOBOK 25 5 3,52-10°°
8. Mapax 24 5 3,12.10°°
9. PEMOHTHO-MexaHu4eckas mactepckas 25 5 2,54-10°°
10. MyHKT NOArOTOBKM BaroHOB 14 5 5,90-10°7
11. KMNM Ne 1 — ueHTpansHas npoxoaHas ¢ aBTOCTOSHKOW 20 5 1,69-10°°
12. KMM Ne 2 ana aBTOTpaHCNopTa C aBTOCTOAHKOM 20 5 1,15-10°°
13. KIMM Ne 3 gnsa aBToTpaHCnopTa ¢ aBTOCTOSAHKOM 20 5 0
14, KM Ne 4 ans xenes3HoaopoXHOro TpaHCnopTa C aBTOCTOAHKOW 20 5 3,03-10°°
15. KMM Ne 5 18 5 6,79-10°
. 3. IlokazaHo, 4To ITpeIaraeMast METOI0JIOTHS (C yue-
F ron TOM KpUTEPUEB JOMYCTUMOIO pUCKa pa3pylICHUs 31a-
110413 HUS) MO3BOJIsIET 0OOCHOBATh OE30ITaCHBIE PACCTOSIHUS
\ B HECKOJIBKO pa3 MEHbIINME 110 CPABHEHUIO C YIIPOILEH-
1-10°% B — - HBIM TIOIXOA0M, OCHOBAaHHBIM Ha pacyeTe MaKCUMaJslb-
\%x o
\\\ —~—————— —— HBIX 30H pa3pyllIeHUs IIPY aBAPUNHBIX B3PbIBaX.
1:10° e s
\\ M~ | | P Cnucok nmurepaTrypsl
T— R
1107 R \\j 1. @edepanvubiii 3akoH ot 21 uionst 1997 & Ne 116-P3 «O
\\\ HpOMBIH_UTeHHOﬁ 0€30MacHOCTH OITaCHBIX ITPOU3BOJACTBECH-
1-10°¢ \ o] HBIX 00BeKTOB»: puHAT Toc. ymoit Penep. Cobp. Poc. De-
e \\ nepamun 20 ntoHs 1997 1.: B neiicTByroneit pexn. ot 04.03.2013.
' B nanHOM Buae JOKyMEHT onmyOJuKoBaH He ObLI. JlocTym u3
s crpas.-TipaBoBoii cucteMbl « KoHcynbranTILoc».
0 10 20 30 40 50 60 70 80 2. Texnuueckuii periiaMeHT O 0€30IMaCHOCTU 3IaHUN W CO-
AP, KMa opyxeHuit: denep. 3akoH Poc. Deneparuu ot 30 mek. 2009 .
—1 —2 3 —4 -5 —6 —7 —8 Ne 384-®D3: mpunar loc. lymoii @enep. Cobp. Poc. Deneparyn
—9 —10 —11 12 13 —14 15

23 nmek. 2009 r.: omoop. Coetom Denepanmu enep. Codp. Poc.
®eneparm 25 nex. 2009 r.// Poc. raz. — Ne 5079. — 2009. —
31 mex.
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IUTSE B3PBIBOTIOXAPOOIIACHBIX XUMUYECKHX, HE(DTEXUMUUCCKUX
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11. — M.: 3AO HTII 1B, 2013. — 108 c.
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®EAEPAJIbHBIE HOPMbI U TPABMNA B OBJIACTW NMPOMbILLJIEHHOA BE30MACHOCTH «MOPAAI0K OCYLLECTBJIEHNA 3KCNEPTH3bI
NPOMbILUNEHHON BE30MACHOCTH B XMMWUYECKOW, HEGTEXUMUYECKON U HEDTErA30NEPEPABATDIBAIOLLE#H MPOMBILLNIEHHOCTH»

®depnepanbHble HOPMbI 1 NpaBua B 061aCTy NPOMBILLNEHHON 6e30nacHoCTH «[opsaok OcyLLecT-
BNEHUS BKCMNEPTU3bI MPOMbILLIEHHO 6€30MacHOCTN B XMMUYECKOWN, HEDTEXMMNYECKON N HedTeraso-
nepepabaTbiBaloLLEN MPOMBILLIEHHOCTU» pa3paboTaHbl Ha OCHOBE 1 B3aMeH [NofoXeHnst o nopsiake
NnpoBeAeHNs 9KCNepPTM3bl NPOMbILLIEHHON 6€30MacHOCTU B XMMUYECKON, HedDTEXMMNYECKON U Hed-
TenepepabaTtbiBaloLein npombiuneHHocTn (PO 09-539-03), yTBepXAeHHOro noctaHoBneHnem foc-
roptexHansopa Poccum ot 18.03.2003 Ne 8 1 He noanexallero NpUMMEHEHMI0 Ha OCHOBaHMM Npukasa
PoctexHapsopa ot 15.10.2012 Ne 584.

JTY KHMrY M ApyrHe HopMAaTHBHbIE JOKYMEHTbI MOMKHO NPHOGRECTH Mo afpecy:

Mockga, MepeBeneHoBCKUiA Nep., A. 13, cTp. 21,
a Take 3aKa3aTb B OTAeJsie pacnpocTpaHeHus no Ten/pakcam:
(495) 620-4753 (MHOrokaHanbHbIi), 620-4747, 620-4746. E-mail:ornd@safety.ru.
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