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B cootBeTcTBUM ¢ DegepanbHbiM 3akoHOM oOT 22 uiona 2008 r. N 123-®3 "TexHuuyeckuii perriameHT o
TpeboBaHusax noxapHon 6esonacHocTn” (CobpaHne 3akoHogatenscTBa Poccuickon Pegepaumm, 2008, N 30 (4. 1),
ct. 3579), Ykasom [lpesnpeHta Poccuinckon depepaumm ot 11 uona 2004 r. N 868 "Bonpocbl MuHucTtepctsa
Poccuiickon ®epepaumm no genam rpaxgaHCKoW OOOpPOHbI, 4pes3Bbl4alHbIM - CUTYauUusM U NMKBMOALUN
nocnencTeui cTuxmiiHblx 6egctenin” (CobpaHune 3akoHogaTtenscTBa Poccuiickon ®enepauun, 2004, N 28, cT. 2882;
2005, N 43, ct. 4376) n MNoctaHoBneHnnem MNpaButenbctea Poccuiickon Pegepaumm ot 19 Hos6ps 2008 r. N 858 "O
nopsigke paspabotku n yTBepxaeHusa csopos npasun” (CobpaHue 3akoHopaTenbctBa Poccuiickon depepauum,
2008, N 48, ct. 5608) npukasbiBato:

YTBepautb 1 Beectn B gencteue ¢ 1 maa 2009 r. npunaraembin ceog npasun "OnpegeneHne KaTeropun
noMeLLeHUI, 30aHUIN N HapY>KHbIX YCTAaHOBOK MO B3PbIBOMOXapHOW U NOXapHOW onacHoCcT".

MuHucTp
Cc.K.Lowry

CBO[ NMPABUI
CI 12.13130.2009

ONPEQOENEHUNE KATEFOPUI I'IOMELI.I,gHVIVI, 3..|J,AHVII7IV
N HAPYXHbIX YCTAHOBOK MO B3PbIBOMOXAPHOU U NMOXXAPHOWU OMNMACHOCTHU

DETERMINATION OF CATEGORIES OF ROOMS, BUILDINGS
AND EXTERNAL INSTALLATIONS ON EXPLOSION AND FIRE HAZARD

[ata BBegeHus - 2009-05-01

ChMCOK U3MEHSIIOLLMX JOKYMEHTOB
(B peq. NameHeHnst N 1,
y1B. MNpukazom MYC P ot 09.12.2010 N 643)

Mpeaucnosne

Llenv n npuHuunel ctangaptnsauum B Poccuiickon ®egepaumm yctaHoBneHsl ®egepanbHbiM 3akOHOM OT 27
aekabpa 2002 . N 184-®3 "O TexHM4eckoM perynMpoBaHuu", a npaBwuina MpPUMEHEHUA CBOJOB npaswn -
MoctaHoBnenvem [paBuTtenbctBa Poccunckon depepaummn "O nopsgke pas3paboTkm M yTBEPXOEHWS CBOLOB
npaeun" ot 19 HosiGps 2008 . N 858.

CseneHus o ceofe npasun

1. PASPABOTAH o'y BHNMMO MYC Poccuu.

2. BHECEH TexHun4yeckum KOMUTETOM No cTaHgapTm3auumn TK 274 "ToxapHasi 6e3onacHoCTb".
3. YTBEP>XOEH 1 BBEAEH B AENCTBWE Mpukaszom MYC Poccun ot 25 mapta 2009 r. N 182.

4. BAPETMICTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PETYIIMPOBaHUIO 1 METPOIOTUN.



5. BBEJEH BINEPBbIE.
1. ObnacTb NpMMeEHeHN

1.1. HacTosawwmin ceog npaBwn pa3paboTaH B COOTBETCTBUMM CO cTaTbsamu 24, 25, 26, 27 depepanbHoOro
3akoHa oT 22 umong 2008 r. N 123-®3 "TexHuuyeckuidi pernameHT o TpeboBaHWsiX MoxapHon GesonacHocTu',
SABMNSIETCA HOPMAaTUBHBLIM AOKYMEHTOM MO MOXapHon 6e3onacHocTn B obractu craHgaptv3aumm 0oOpOBOSbHOIO
NPUMEHEHMA N YCTaHaBNUBAET METOAbI onpeaeneHnst KnaccnuKaumMoHHbIX NMPU3HAKOB OTHECEHWUSI 34aHun (Unu
yacTen 30aHun Mexay NPoTUBOMNOXAapPHLIMU CTEHAMU - MOXaPHbIX OTCEKOB), COOPYXKEHWA, CTPOEHUIA N NOMELLLEHUI
(banee No TeKCTY - 30aHU N NOMELLEHUIN) MPOU3BOACTBEHHOIO M CKNAACKOro HazHavyeHus knacca d5 k kateropusim
Nno B3PbIBOMOXapPHOW M MOXapHOW OMNAacCHOCTU, a Takke MeToAbl onpefeneHnsa KnaccuuKaumoHHbIX MPU3HAKoB
KaTeropmm HapyXHbIX YCTAaHOBOK MPOM3BOLCTBEHHOrO W CKMaACKOro HasHadeHus (ganee no TEeKCTY - HapyXHble
YCTaHOBKW) MO NoXapHOW ONacHOCTHU.

1.2. Knaccndukaums 3gaHun 1 NOMELLLEHUA NO B3PbIBOMOXAPHOW M MOXaPHOW ONacHOCTW NPUMEHSIETCA ANS
YCTaHOBMNEHNs TpeboBaHMI MoxapHOMW 6Ge3onacHOCTW, HanpaBneHHbIX Ha MpeaoTBpalleHne BO3MOXHOCTU
BO3HMKHOBEHMS MoXapa U obecnedeHne nNpPOTMBOMOXAPHOW 3aliMTbl NOAEN W MMyLlecTBa B Chny4ae
BO3HWKHOBEHMWS Noxapa.

Knaccudukauma HapyXHbIX YCTaHOBOK MO TMOXapHOW OMacHOCTM WCMOMb3yeTca [AnA  YCTaHOBMeHWs
TpeboBaHWin NoXapHo 6e30MacHOCTH, HanpaBleHHbIX Ha NpeaoTBpaLleHne BO3MOXHOCTU BO3HUKHOBEHUS Noxapa
1 obecneyeHre NPOTMBOMNOXaPHOW 3aLUUThLI Modei U UMYLLECTBa B ClydYae BO3HUKHOBEHMS MoXapa Ha HapyXHbIX
yCTaHOBKaXx.

1.3. HacTtosiwuin ceog npaBun He pacnpocTpaHaeTc:

- Ha NOMeLLEeHNss U 34aHMa Ons NPou3BOACTBA U XpaHeHUs B3pbiBYaTbIX BellecTB (ganee - BB), cpeacts
WHUUMMpoBaHns BB, 3gaHnss M COOpPYXEHWsl, MPOEKTUPYEMblE MO CheumarnbHbIM HOpMaMm UK MpaBunam,
YTBEPXKAEHHBIM B YCTAHOBIEHHOM NOPSIAKE;

- Ha HapyXHble YCTaHOBKM Ans NPOM3BOACTBA U XpaHeHus BB, cpeacts mHuummpoBaHus BB, HapyxHble
YCTaHOBKW, MPOEKTUPYEMbIE MO CreLunanbHbIM HOpMaMm 1 Npasunam, yTBEKAEeHHbIM B YCTAHOBNEHHOM NOpsiaKe, a
TaKKe Ha OLEeHKY YPOBHS B3pbIBOONMACHOCTUN HAPYXXHbIX YCTAHOBOK.

1.4. Hactosiwun cBog npaBurni MOXeET ObiTb MCNONb30oBaH MNpu paspaboTke creumanbHbIX TEXHUYECKMX
YCNOBUI NpY MPOEKTUPOBAHMUM 30aHUIN, COOPY>KEHUIN, CTPOEHUI U HAPYXXHbIX YCTAHOBOK.

2. HopmaTuBHbIE CChINTKK

B HacTosLLem cBoae npaBun UCNONb30BaHbl HOPMATUBHBIE CChINKM Ha CrieayoLniA cTaHaapT:

FOCT 12.1.044-89*. Cuctema ctaHgapToB ©OesonacHocTu Tpyda. [loxapoB3pblBOONACHOCTb BELLECTB M
maTtepuanoB. HomeHknatypa nokasarenen u MeToAbl X OnpeaeneHus.

Mpumeyanne - lNpu nonb3oBaHMM HACTOSILLMM CBOAOM nNpaBwil Lenecoobpa3Ho npoBeputb Aencreue
CCbINIOYHbIX CTaHA4apTOB B WHGOpPMaUMOHHOM cucTteme obuiero nonb3oBaHUA - Ha odmumanbHOM canTe
denepanbHOro areHTCTBa MO TEXHUYECKOMY PErynMpoBaHMIO U METPONorMm B cetu VIHTepHeT mnm no exerogHo
n3gaBaeMoMy MHGOPMaLMOHHOMY yka3aTento "HaunoHanbHble cTaHgapThl”, KOTOPbIA ONyGNMKOBaH MO COCTOSTHUIO
Ha 1 AHBaps TekyLlero roga, U Mo COOTBETCTBYHOLLUMM €XEMECAYHO M34aBaemMbIM MHPOPMALNOHHBIM yKasaTensm,
onybnuKoBaHHbIM B TeKyllem rogy. Ecnv ccbinovHbIi CTaHO4apT 3amMeHeH (M3MEHeH), TO Mpu MoMb30BaHWM
HacTOSALWMM CTaHAApTOM CregyeT pPyKOBOACTBOBAaTbCA 3aMEHALWMM  (M3MEHEHHbIM) cTaHgaptom. Ecnm
CCbINIOYHbIA CTaHOApPT OTMeHeH 6e3 3ameHbl, TO MOSIOXKEHNe, B KOTOPOM AaHa CCbifika Ha Hero, NpMMeHsieTcs B
YyacTu, He 3aTparvMBatoLLEen 3Ty CCbISKy.

3. TepMuHbI 1 onpeneneHnst

B HacTosLeM cBoae npaBusl NPUMEHSIOTCS cneaywouine TepMnHbl C COOTBETCTBYHOLWMMIK onpendeneHnamun:

3.1. ABapuiiHaa cuTyauus: cuTyauusi, XapakTepusyloLllascad BEepOSATHOCTbIO BO3HWKHOBEHUSI aBapuu C
BO3MOXHOCTbIO AarbHENLLIEro ee pa3BuTKS.

3.2. B3pbiB napoBosgyliHoro obraka: Mpouecc CropaHusi roproveil NapoBO3AYLUHOW CMECUM B OTKPLITOM
NnpocTpaHcTBe ¢ 06pa3oBaHMEM BOJH AaBMNEHMs.

3.3. BspbiB napoBo3dylIHOM CMecu B OrpaHMYeHHOM oObemMe (pesepByape WM NPOU3BOACTBEHHOM
MOMeELLIEHNI): NpoLiecc cropaHns obpasoBaBLUECs B OorpaHU4YeHHOM oGbemMe roptoyeit napoBo3ayLIHON CMecKu C
NoBbILLEHWEM AAaBIEHNUSA B 3TOM obbeme.

3.4. B3pblB pesepByapa C NeperpeTon >XMOKOCTbIO MpU BO3OENCTBMM Ha HEro o4vara noxapa: npouecc
paspyLleHns pesepByapa Npu HarpeBe OT ovara noxapa HaxodsiLencs B pe3epByape XUOKOCTM A0 TeMneparypsbl,



NpeBbIWaoLWEen HOpMarnbHYIO TEMMNEPATYPY KUMEHUS, C AanbHENLLMM B3pbiBOOOPA3HbIM BCKUMAHUEM XUOKOCTU.
Mpouecc conpoBoXxaaeTcst 06pa3oBaHNEM BOJTH AaBMNEHUS U, €CNU XUAKOCTb roptodas, "orHeHHbIM apom”.

3.5. B3prBOOI'IaCHaF| CMeCb: CMeCb BO3fyxa WM OKucnutenda C TroproHMMm  rasamum, napamum
NEerkoBOCMNIIaMEHSIIOLLNXCA  XKUOKOCTEN, roprodMMn  NbiNaAMM UM BOJNTOKHAMKM, KOTOpaA Mnpu onpep,eneHHoﬂ
KOHUEHTpauun n BO3HUKHOBEHNUN NCTOYHMKA MHNLUNPOBAHUA B3pbiBa crnocobHa B30pBaTbCA.

3.6. Bpemsa oTkmodeHUa (Bpemsi cpabaTbiBaHWsA): MPOMEXYTOK BpPEMEeHM OT Hayana BO3MOXHOIo
NoCTYNNeHus roptoyero Bellectsa U3 Tpybonposoaa (nepdgopauus, paspbiB, U3MeHeHe HOMUHAMLHOMO AaBneHus
W T.N.) 0O NOMHOro NpeKpaLleHnsa NoCTyNNeHns rasa unm XuaKocTy B NOMELLEHME.

3.7. Kateropusa noxapHoi (B3pbIBOMOXAPHOM) OMacHOCTM obbekTa: KnaccuurKauMoHHast XapaKkTepucTuka
NnoxapHoW (B3pbIBOMOXapHOM) ONacHOCTM 30aHus (MNW YacTer 30aHus Mexay NPOTUBOMNOXapHbIMWU CTEeHaMu -
NoXapHbIX OTCEKOB), COOPYXEHUS, CTPOEHUS, MOMELLLEHUS, HAPY>KHOW YCTaHOBKW.

3.8. Jlornyeckoe pepeBo coObITUI: rpadnyeckoe OTpakeHne O6LIero xapakTepa pasBUTUS BO3MOXHbIX
aBapUMHbIX CUTYyaLUi U aBapuin C OTpPaXeHMeM NPUHNHHO-CNEACTBEHHON B3anMMOCBA3N COObITUIA B 3aBUCUMOCTU OT
cneundmrkmn onacHoCTM 0ObeKTa OLIEHKM pUcKa C Y4ETOM BINSIHUSE HA HUX UMEIOLLMXCS 3alUTHBLIX MEePONPUSITUIA.

3.9. OrHeHHbIN Wap: KpynHomacLuTabHoe anddy3moHHOe ropeHne, peanuayemMoe npu paspbiBe pesepByapa
C roproyen XXnOKoCTbio Uy ra3om nog gasBrneHneM ¢ BocrnnameHeHneM COAepKUMOro pesepyapa.

3.10. Noxap B nomeLlLeHnn: npouecc Anddy3NMOHHOTO rOpPeHNs TBepAbIX, XUOKUX U ra3000pasHbIX roprovmx
BELLECTB, HaxXOASLMUXCA B MOMELLEHUN, BbI3bIBaOLWUA NPOrPeEB CTPOUTENbHBLIX KOHCTPYKLUA U TEXHONOTMYECKOro
0bopyaoBaHNst C BO3MOXHOWN NOTEpen MMU HeCyLLen CnocobHOCTH.

3.11. lNpoekTHaa aBapus: aBapus, ONS NpPenoTBpalLleHUss KOTOPOW B MPOEKTe MPOMbIWNEHHOro obbekTa
npegycMmoTpeHbl cuctembl obecneyveHnss 6HesonacHocTW, rapaHTupyowme obecnevyeHne 3agaHHOrO YPOBHS
BesonacHoCcTU.

3.12. MNoxapHas Harpyska: KonNM4eCcTBO TEMSOThI, KOTOPOE MOXET BbIAENUTLCA B MOMELLEHNE MPU NoXxape.
3.13. Pa3amep 30HbI: MPOTAKEHHOCTb OrPAHUYEHHON KakMM-nnmbo obpa3om YacTy NPOCTPaHCTBA.

3.14. CueHapuii aBapun: MoOAenb MNOCrenoBaTeNbHOCTU COObITUM C OMNPEAENEHHON 30HOW BO3OEeNCTBUS
onacHbIX haKTOpPOB NoXapa Ha Ntogen, 3aaHnsi, COOPYXXEHUS U TEXHOMOrMyeckoe obopyaoBaHue.

3.15. YoenbHasi noxapHasi Harpy3ska: KOM4ecTBO TEMmnoThl, KOTOPOe MOXET BblAENUTLCS B MOMELLEeHME npu
noxape, OTHECEHHOE K NJIoLaan pasMeLLEHNsST HaXOOALLMXCS B MOMELLIEHMN FopoYKX U TPYAHOMOPHUMX BELLECTB U
maTepuarsos.

3.16. YacrtoTa peanusaumm CLeHapus aBapuu; YyacToTa BO3HUKHOBEHMWS U Pa3BUTUS BO3MOXHOIO CLieHapusi
aBapuu B OMpeaeneHHbIN Neproa BPEMEHMW.

4. O6Wwme nonoxeHus

4.1. Mo B3pbLIBOMOXaPHOW 1 MOXapHOWM OMacHOCTU NMOMELLIEHMS noapasgensoTes Ha kateropun A, b, B1 - B4,
" v [, a 3gaHun4a - Ha kaTeropun A, b, B, ' n [.

Mo noxxapHOW onacHOCTWN HapyXHble YCTaHOBKM nogpasaensatotca Ha kateropun AH, BH, BH, 'H v OH.

4.2. Kateropuu nomMeLleHni 1 3gaHun onpeaensioTca Ncxoasa ns Buaa Haxogslmxcs B MOMELLEHNSIX FTOpPHYMX
BELLECTB U MaTepuaroB, UX KONM4YecTBa M NoXapoonacHbIX CBOWCTB, a Takke ncxodsa n3 06beMHO-MNaHNPOBOYHbIX
peLLEeHUN NOMELLIEHWI N XapaKTEPUCTUK NPOBOAMMbBIX B HUX TEXHONOMMYECKNX NPOLECCOB.

KaTeropun HapyXHbIX YCTAHOBOK onpenenarTca Ucxoga W3 noXapoonacHbIX CBOMCTB HaxogsLmxcs B
yCTaHOBKax ropro4yumx sBewlecTB 1 matepumanos, nx konmyecrtea 1 0COBEHHOCTEN TEXHOMNMOMMYECKUX npoLeccos.

4.3. OnpegeneHne noXapoonacHbIX CBOWCTB BELLECTB WM MaTepuanoB NPOU3BOAMTCA Ha OCHOBaHWMM
pe3ynsTaToB UCMbITAHWIA UKW PAcyYETOB MO CTaHAAPTHLIM METOAMKAM C Y4ETOM NapamMeTPOB COCTOSIHUSA (QaBneHUs,
Temnepartypbl 1 T.4.).

,El,onyCKaech ncnornb3oBaHne ocbmu,waano OI'IyGJ'II/IKOBaHHbIX CnpaBOYHbIX OaHHbIX MO MOXapoonacHbIM
CBOMCTBaM BELLECTB U martepunanos.

,El,onyCKaech NCcnonb3oBaHWe nokasartenen nox(apHon OonacHOCTM AN CMeCen BeLlecTB U martepunanos no
Hanbonee OonacHOMY KOMIMOHEHTY.

5. KaTteropuum noMeLLeHNn No B3pbIBONOXAPHOW M NOXapHOM ONAaCHOCTHU



5.1. Kateropnn nomeLleHnin No B3pbIBOMNOXAPHOM N MOXapHOW OMAaCHOCTU NPUHMMAKOTCS B COOTBETCTBMM C
Tabnuuen 1.

Tabnuua 1 - Kateropmm nomeLLeHnid No B3pbIBONOXapHOM U NOXapHOM ONacHOCTU



KaTeropvm nomMelLleHnA

XapaKTepVICTVIKa BeLleCTB 1 MaTepunarioB, HaxoadALinxca (o6pau.|,a+ou.|,|/|xc;|) B nNomMmeLleHnmn

A
NnoBbILLEHHAA
B3PbIBOMNOXapoonaCHOCTb

Foptoyme rasbl, NIErKOBOCMNAMEHSIOLLMECS XUAKOCTM C TEMNepaTypoit BCMbiLwkn He Gonee 28 °C B TakoM
KONUYEeCcTBe, YTO MOTyT 06pa3oBbIBaTh B3PbIBOOMNACHbLIE NaporasoBo3ayLUHbIE CMECH, MPY BOCTIaMEHEHNN
KOTOPbIX pa3BUBAETCS pacyeTHOE M3ObITOYHOE AaBNeHMe B3pbiBa B NOMeELLeHUM, NpeBblatolee 5 klMla, n
(unu) BellecTBa U MaTepuanbl, CocobHbIE B3pbIBaTLCS Y FOPETb NPY B3aMMOAENCTBUM C BOAOWM,
KCIIOPOAOM BO3AyXa Unv APYr C APYroM, B TaKOM KONMYECTBE, YTO pacyeTHOe 13BLITOYHOE AaBneHue
B3pblBa B NomeLleHun npesbiwaet 5 kMa

b
B3PbIBOMOXXapoonacHOCTb

Foptoune Nbiny UNu BoNokHa, NErkoBoCcniaMeHsIoLLMECS XUOKOCTU C TeMNepaTypoi Benbiwku Gonee 28 °C,
ropHoYME XUOKOCTU B TAKOM KOMNUYECTBE, YTO MOTyT 0GpasoBbIBaTh B3pbIBOONACHbIE MbINeBO3AYLLIHbIE UMK
NapoBO3AYLIHbIE CMECH, NPU BOCMNAaMEHEHUN KOTOPbIX Pa3BUBAETCS pacyeTHoe N3BbITOYHOE AaBneHmne
B3pbiBa B NOMeLLeHu, npeBbiwatoee 5 kMa

B1-B4 [optoune 1 TpyLHOrOpHYNE XXUAKOCTU, TBEPAbIE rOpHoYMe 1 TPYAQHOropoYmne BeLecTBa 1 Mmatepumarnbl (B TOM
no)kapoonacHoCTb yucne Nbinn 1 BOMOKHA), BELLEeCTBA U MaTepuarbl, CocoGHbIe NpY B3aMMOLENCTBMM C BOLOW, KUCITOPOAOM
BO34yXa unu Apyr ¢ ApYrom TOMbKO rOPEThb, NP YCITOBUK, YTO NMOMELLEHUS, B KOTOPbLIX OHN HaxoOdaTcA
(oBbpawatoTcs), He OTHOCATCS K KaTteropum A
wnn b
r Heroptoune BellecTBa 1 Matepuarbl B ropsiieM, packaneHHOM MK pacnnaBneHHOM COCTOSIHUM, NMPOLEece
ymMepeHHasd 06paboTKM KOTOPbIX COMPOBOXOAETCS BblAENEHUEM NYYMUCTOro TENMa, UCKP U NnameHun, u (Mnm) roptodne
no)kapoonacHoCTb rasbl, JKUAKOCTU U TBEPAble BELLECTBA, KOTOPbIE CXKUralTCsa UMK YTUNN3MPYIOTCS B Ka4ecTBe Tonnmea
a Heroptoune BeLecTBa n matepuasnbl B XONOAHOM COCTOSHUM
NMOHWXEeHHas!
no)kapoonacHoCTb
MpumevaHus;

1. MeToabl onpeaneneHus Kateropui nomelleHni A n b ycraHaenuaroTcs B
COOTBETCTBUM C NPUNOXKEHMEM A.

2. OTHeceHure nomelleHus K kateropun B1, B2, B3 nnu B4 ocywectensieTca B 3aBMCMMOCTU OT KOnmM4ecTBa 1 cnocoba pasmeLleHms
MOXXapHOW Harpy3ku B yKa3aHHOM MOMELLEHUN N er0 06bEMHO-NTAaHNPOBOYHBIX XapakTEPUCTHK, a Takke OT NOXapoonacHbIX CBOWCTB
BELLECTB U Matepuaros, COCTaBMNSAIOLWNX NOXKaPHYHO Harpy3ky. PasgeneHune nomelleHui Ha kateropum B1 - B4 pernameHTtumpyetca
MONOXEHNSIMU B COOTBETCTBUM C NpunoxexHmem b.




5.2. OnpepeneHve kaTeropvMm MOMELLEHWUI crnegyeT OCYLLEeCTBASATb MyTeM MNOCNenoBaTeNnbHON MpOBEPKU
NPUHaANEeXHOCTN NOMELLEHUS K KaTeropusm, npusedeHHbIM B Tabnuvue 1, o Hanbonee onacHon (A) K HaMmeHee
onacHow ([).

6. KaTeropuu 3gaHuii No B3pbIBOMNOXapHOWN 1 MOXapHOW ONacHOCTH

6.1. Kateropun 3gaHuin No B3PbIBOMOXAPHOW M MOXaAPHOW ONACHOCTU ONpeaensTcs Ucxoas U3 Aonu n
CYMMMPOBAHHOM NIioLwagmn NomMeLLeHUIn TON UM MHOW KaTeropumn onacHOCTN B 3TOM 3[aHUMN.

6.2. 3gaHne OTHOCUTCA K KaTeropum A, eCnu B HEM CYyMMWpPOBaHHasl Mrowagb NOMELLEeHUn kateropum A
npesbiwaeT 5% nnowaaun scex nomeweHnn nnu 200 ks. M.

6.3. 3maHne He OTHOCWUTCH K KaTteropum A, ecnu CyMMUpOBaHHasd nnowiagb MoMeLLeHun kateropum A B
30aHuK He npeBblwaeT 25% CyMMUPOBaHHOW MNoLLaam BCeEX pa3MeLLeHHbIX B HEM nomelleHni (Ho He 6onee 1000
KB. M) U 3T/ NOMELLEHUS] OCHALLLAIOTCA YCTaHOBKaMWN aBTOMAaTUYECKOro MOXapoTyLLUEHNS.

6.4. 3oaHne oTHOCUTCA K KaTeropun b, ecnu ogHOBPEMEHHO BbINOSTHEHbI CrieayloLine yCnoBus: 30aHne He
OTHOCUTCA K KkaTeropum A M CyMMUPOBaHHasa nnowaab nomMeweHun kateropyi A u B npesblwaetr 5%
CyMMMpPOBaHHOM nriowaamn scex nometleHmn unum 200 kB. M.

6.5. 3gaHve He OTHOCUTCA K KaTeropum b, ecnn cymmmnpoBaHHas nnolwlagab nomelleHuin kateropyi A u b B
30aHUN He npeBbiwaeT 25% CyMMUPOBaAHHOW MNoLLaaM BCEX pa3MeLLEHHbIX B HEM nomMelleHni (Ho He 6onee 1000
KB. M) U 3TW NOMELLEHUS] OCHALLLAIOTCA YCTAaHOBKaMU aBTOMATUYECKOrO MOXapOTYLLEHNS.

6.6. 3gaHne oTHoCcUTCA K KaTeropun B, ecnv ogHOBpPEMEHHO BbINOSHEHbI Criegylowmne yCnoBus: 3gaHne He
OTHOCMUTCSA K kKaTeropumn A nnun b n cymmmpoBaHHas nnowage nomeLleHun kateropun A, b, B1, B2 n B3 npesbiwaet
5% (10%, ecnv B 34aHUM OTCYTCTBYIOT NOMELLEeHNs KaTeropuii A n b) cymmmnpoBaHHOW NnoLwaan Bcex NOMELLEHNI.

6.7. 3gaHne He OTHOCUTCA K KaTeropumn B, ecnn cymmupoBaHHaa nnowiagb nomelleHmn kateropun A, b, B1,
B2 n B3 B 3gaHuM He npesbiwaeT 25% CyMMUPOBaHHOWM NIoOLaan BCeX pasMeLLeHHbIX B HEM MOMeLLEeHUn (HO He
6onee 3500 KB. M) 1 3TN NOMELLEHUS OCHALLAITCA YCTAaHOBKAMM aBTOMATUYECKOro NoXXapOoTyLUEHUS.

6.8. 3oaHue oTHocUTCA K kateropum I, ecrniv OAHOBPEMEHHO BbIMOMHEHbI CrieayloLme YCroBus: 30aHne He
OTHocuTcsa K kateropum A, b nnn B 1 cymmupoBaHHas nnolwagb nomelleHun kateropmi A, b, B1, B2, B3 n I
npesbiWaeT 5% CyMMMpPOBaHHON NIOLAAN BCEX MOMELLEHUN.

6.9. 3naHue He oTHOCUTCA K KaTeropum I, ecrnv cyMMUpOBaHHasi nnoLladb nomelleHnn kateropmi A, b, B1,
B2, B3 u I B 3gaHun He npeBblwaeT 25% CyMMUpPOBaHHOM Nrowagmn BCex pa3meLLeHHbIX B HEM MOMELLEHUI (HO He
oonee 5000 kB. M) u nomelleHnst kateropun A, b, B1, B2 n B3 ocHallalTca ycTaHOBKaMM aBTOMaTMYeCKoro
NOXapOTYLUEHUS.

6.10. 3gaHne oTHocUTCA K kKaTeropum [1, ecrniv oHO He OTHocuTCA K kKateropuun A, b, B unu T,

7. KaTeropun Hapy>HbIX YCTaHOBOK MO MOXXapHOW OnacHOCTH

7.1. Kateropmm Hapy>XHbIX YCTAaHOBOK MO MOXapHOW OMacHOCTW NPUHMMAIOTCS B COOTBETCTBUM C Tabnuuen 2.

Tabnuua 2 - Kateropmm HapyXHbIX YCTAHOBOK MO NMOXapHOW ONacHOCTU



Kateropusi HapyHom
YCTaHOBKU

Kpl/ITepl/Il/I OTHECEHUA Hapy>|<H017| YCTaHOBKU K TOW UNN MHOWN Kareropumm no r|o>|<apH017| onacHoCcTn

AH
noBblLLIeHHas
B3PbIBOMNOXXapoonacHOCTb

YcTaHoBka OTHOCUTCA K KaTeropum AH, ecnu B Hel nNpuCyTCTBYIOT (XpaHATCs, nepepabaTbiBaroTcs,
TPaHCNOPTMPYIOTCA) ropoune rasbl, fEerkoBOCNNaMEHSIIOWMECH XMOKOCTU C TemnepaTypol BCMbILKU He
bonee 28 °C, BelecTBa 1 (UNn) MaTepuarbl, CNOCOOHbIE rOpeThb NPU B3aUMOAEVNCTBMN C BOAON, KUCNOPOAOM
BO3ayxa W (Mnu) apyr ¢ ApyroMm (Mpu ycrnoBuu, YTO BEMMYMHA MOXaPHOTO pUcka MpU BO3MOXHOM CropaHuu
yKa3aHHbIX BeLllecTB ¢ 06pa3oBaHMEM BOMH AABMEHNS NPeBbIlLaeT OgHY MUMMMOHHYIO B rog Ha paccTosHUK
30 M OT Hapy>XHOWN yCTaHOBKM)

BH
B3PbIBOMOXXapoonacHOCTb

YctaHoBka OTHOCUTCA K KaTeropum BH, ecnu B Hel npucyTCTBYIOT (XpaHATCs, nepepabaTbiBaroTcs,
TPaHCMOPTUPYIOTCH) roprodme Mbinn 1 (Unu) BOMOKHA, NerkoBocnnameHsIoLWmecs XUaKkocTn ¢ TeMnepaTypom
BCMbIWKKN Gonee 28 °C, roprodme XuakocTu (Npy yCrnoBun, YTO BEMUYMHA NOXAPHOMO pUcka npyv BO3MOXHOM
cropaHuu nbinie- u (MNKU) NapoBO3dYLUHbIX CMecel C obpasoBaHVMEeM BOMH OABMEHWS NPEBbILLAET OAHY
MUIFIMOHHYIO B rof Ha paccTositHum 30 M OT Hapy>KHOW YCTaHOBKM)

BH
noXapoonacHOCTb

YcTaHoBKa OTHOCUTCA K kaTeropum BH, ecnn B Hel npucyTcTBYlOT (XpaHATcs, nepepabatbiBatoTcs,
TPaHCNOPTUPYIOTCH) roptodme u (UnNu) TpygHOroproumne XnakocTn, TBepable ropioyne u (Mnu) TpyaHoroproymne
BewecTsa M (unun) martepuansl (B TOM 4Yucre NbiAM U (MnM) BOMOKHA), BewecTBa W (Mnu) martepuvans,
CnocobHble NpU B3aUMOOENCTBUN C BOL4OM, KMCITOPOAOM BO3ayxa u (Unu) apyr ¢ Apyrom ropetb, U ecnu He
peanuaylTcsa Kputepun, nos3BonstolmMe OTHECTU YCTaHOBKY K kateropuv AH wnn BH (npwu ycnosum, yTo
BENMYMHa MOXapHOro pucka npuv BO3MOXHOM CropaHMM YKas3aHHbIX BewectB W (unuM) MaTepuanos
NPEeBbILWAET OAHY MUITIMOHHYIO B rof Ha paccTtosiHum 30 M OT Hapy»XHOW YCTaHOBKM)

'
yMepeHHast
NoXapoonacHOCTb

YcTaHoBKa OTHOCUTCA K Kateropum [H, ecnu B Hel NpUCYTCTBYIOT (XpaHATcs, nepepabaTbiBatoTcs,
TPaHCMOPTUPYIOTCS) HeroptovMe BewecTtsa M (UnNu) marepuanbl B ropsidem, packaneHHoM u  (unu)
pacnnaBneHHOM COCTOSIHUK, NpoLiecc 00paboTkmn KOTOPLIX COMPOBOXAAETCS BblAENIEHUEM Fy4YMCTOrO TENna,
UCKP 1 (MNK) NnameHn, a Takke roproumne rasbl, XUOKOCTU U (Unn) TBepable BELLEeCTBa, KOTOpbIe CXUratTcs
Unn yTUNmn3npyoTCa B Ka4eCcTBe TOMMMBA

aH
MOHWKXEHHas
MoXapoonacHoCTb

YcTaHoBKa OTHOCUTCA K kaTeropum [H, ecnn B Hem npucyTCTBYHT (XpaHsTcs, nepepabdatbiBatoTcs,
TPaHCNOPTMPYIOTCA) B OCHOBHOM HEroprovMe BeLlecTBa M (MNK) MaTepuarnbl B XONOAHOM COCTOSIHUM U eCnn
No NepeyvnCneHHbIM BbILLIE KPUTEPUSM OHa He oTHocuTcs K kateropum AH, BH, BH nnn M'H




7.2. OnpeneneHve KaTeropuMi HapyXHbIX YCTAHOBOK crieQyeT OCYLLeCTBNATb MyTem nocrnenoBaTteribHOW
NPOBEPKN NX NPUHAANEXHOCTU K KaTeropmsam, npuBeaeHHbIM B Tabnuue 2, oT Hanbonee onacHon (AH) k HaumeHee
onacHown (OH).

73. B Cny4vyae, eclnn us3-3a OTCYTCTBUMA [AdaHHbIX MNpeactaendercA HEBO3MOXHbIM OUEHUTb BeNnYnHy
NnoXXapHOoro pucka, AornyckaeTcqa ncnorb3oBaHne BMeCTO Hee CrneayrLinx Kputepues.

Ona kateropun AH n BH:

- FOPU3OHTanbHbIA pa3mep 30Hbl, OrpaHMYMBaloLLEN ra30NapoBO3AYLLIHbIE CMECU C KOHLEHTpaUMEN roptodero
BblLLIE HWKHEro KOHLIEHTpaLMoHHOro npegena pacnpoctpaHeHusa nnamexdn (HKMP) no NOCT 12.1.044, npesbiwaet
30 M (OaHHbIN KPUTEPWUIA NMPUMEHSIETCS TOMbKO ANA FOPHYMX rasoB M MapoB) M (Mnn) pacyeTHoe U3ObITOYHOE
AaBrneHve nNpu cropaHum raso-, Napo- Unu NbiNeso3gyLHON cMecu Ha paccTosHuM 30 M OT Hapy>XHOW YyCTaHOBKU
npesbiwaet S kla.

Onga kateropuun BH:

— MHTEHCUMBHOCTE TeEIIJIOBOI'O MI3JIYUYeHMd OT odara moxapa BeleCTB 1% (MHM)
MaTepmaJsioB, YKaA3aHHBIX OJI4 KaTeIr'opum BH, Ha praccToAHUMN 30 M oT Hapymﬂoﬁ
-2

YCTAHOBKM IIPEBEIIAET 4 xBT X M
[opu3oHTanbHble pasmMepbl 30H, OrpaHNYMBAIOLLMX ra30nNapoBO3aYyLUHbIE CMECU C KOHLUEHTpauunen ropioyvero
Bblwe HKIP, onpegenstoTcs B COOTBETCTBUM C NpunoxeHnem B.

MHTEHCMBHOCTbL TEMOBOIo M3ny4eHna ot odara noxkapa onpenenderca B COOTBETCTBUM C NMPpUnoXxXeHnem B.

8. OueHka noxapHoro pucka

-1
8.1. IoxapHBl pPMUCK P(a) (rom ) B OIpemeJIeHHOM TOukKe TeppuTopuu (a), Ha
paccroauuu 30 M OT HAPYXHOM YCTaHOBKM, OIPEIeJdioT C IIOMOUBI0 COOTHOUEHMS:

J
P(a) = SUM Q (a)Q , (1)
j=1 dj J
rne J - UMCJIO CLEHAPUEB PAa3BUTUS aBapui, BO3MOXHEIX Ha HAPYXHOM YCTAaHOBKE;
0 (a) - ycrnoBHas BEPOATHOCTH I[IOPAXEHMS UEJIOBEKA B OIPENEeJIEHHOM TOUKe

dj
TEPPUTOPUM (a) B pesysbTaTe peanmMs3aumMmM J-TI'0 CLeHapus Pas3BUTUSA aBapuu,
OTBEeUaKmeIro OIpeleJIEHHOMY MHUMIMMPYRIEMY aBapuio CO@HTMD;
Q - yacToTa peanM3auMM B TeUeHre Ioma J-I'0 ClLeHapus Pas3BUTUSA aBapuu,
]
-1
Ion .
8.2. CueHapun pasBuTUS NOXapPOOMaCHbIX aBapUWHbIX CUTyauMin U aBapuili paccMaTpyBalOTCA Ha OCHOBE
MOCTPOEHUSA MOrMyeckoro aepesa cobbiTUA. YMCNO BO3MOXHBIX CLEHapueB pasBUTUS aBapuil onpegensiercs no
pesynsrataMm aHanmsa BO3MOXHbIX Ha HapyXXHOW YCTaHOBKE aBapUWHbIX CUTYaLniA U aBapun.

8.3. YCJyIOBHEIE BEPOSATHOCTM I[OPAXeHMs UYejioBeka Q (a) omnpenesysioT II0
dj
3HAUYEHUAM OpobuUT-QyHKUUN M Ha OCHOBE COOTHOUEHMM B COOTBETCTBUM C
npuiioxeHmem I'.
YCJIOBHYIO BEpPOATHOCTb IOpaxeHMs yeJioBEKa Q (a) oT COBMECTHOTO
dj
HEeBaBUCHUMOTO BOBIOEMCTBMS HECKOJIbKMMM ONacCHBMM bakTopaMM B pesyJbTaTte

peanmszaunm j—PO CLUEeHapnrda pPas3BUTUA aBapuM OINpeleJidiT 10 COOTHOWEHMIO:

h
Q (a) =1 - T (1-020 (a)), (2)
dj k=1 k djk
roe h - UmMcJIoO paccMaTpMBaeMBIX OINACHBEIX (GaKTOPOB NOXapa;
Q - BEPOATHOCTBb peajM3aluMy k-T'o onacHoro (pakTopa Hnoxapa;
k
Q (a) - ycrnoBHasg BEPOSATHOCTBL MNOPaxXeHMs K-ThHM OINACHBIM (QakKTOpPOM IHoOXapa.
djk

8.4. YactoTbl peann3auunn cueHapueBs pa3BUTUA aBapvu7| onpegendarT no CTatTucCTM4eCKMM AaHHbIM U (VIJ'IVI)
Ha OCHOBE METOAMUK, U3NMOXEHHbIX B HOPMAaTMBHbIX OOKYMEHTax. ,D,Ol'lyCKaeTCFl MCNosnb30BaTb pacyeTHble OaHHble



Nno HaeXXHOCTU TEeXHONOrM4eCcKoro O60pyﬂ,OBaHVIF|, cooTBeTCcTBYHOLLME CFIELI,I/I(bI/IKe Hapy)KHOIZ YCTaHOBKM.

MpunoxeHue A
(obsizaTensHoe)

METOfpb! ]
OMPEAENEHNS KATETOPUM MOMELLEHWN A 1 B

CnncoK N3MEHSIIOLLMX LOKYMEHTOB
(B peq. N1ameHeHus N 1,
y1B. NMpukazom MHC P® ot 09.12.2010 N 643)

A.1. Bbibop 1 060CcHOBaHME pacHeTHOro BapuaHTa

A.1.1. Tlpn pacyeTe KpUTEPUEB B3PbLIBOMOXAPHOW OMACHOCTM B Ka4yeCTBe pacyeTHOro crieayeT BbloupaTb
Hanbonee HeGNaronpuATHLIA BapuaHT aBapuM WM MNepuos HopManbHOW paboTbl annapaToB, MpPU KOTOPOM B
06pa3oBaHMK roproYnX raso-, Napo-, NbifIeBO3aYLUHLIX CMecel y4acTByeT Hauborbllee KONMYEeCTBO ra3oB, NapoB,
nbinen, Hambonee onacHbIX B OTHOLLEHUN NOCNEACTBUA CTOPaHNA 3TUX CMECEN.

B cnyyae ecnu wncnonb3oBaHWe pacyeTHbIX METOOOB He MpeacTaBnaeTcd BO3MOXHbIM, [OMYyCKaeTcs
onpegeneHne 3HavyeHWn KpuTepueB B3PbIBOMOXaPHOM OMacHOCTW Ha OCHOBaHWW PE3yNbTaTOB COOTBETCTBYHOLLMX
Hay4YHO-MccrnenoBaTensCknx paboT, cornacoBaHHbIX B NOpsaKe, YCTaHOBIEHHOM A COrnacoBaHUs OTCTYNNEHWUA
OT TpeboBaHWM HOPMATUBHbBIX JOKYMEHTOB MO noxapHow 6e3onacHoCTu.

(ab3au seegeH NameHeHnem N 1, yTB. MNpukazom MUC P® ot 09.12.2010 N 643)

A.1.2. KonuyecTBO nMOCTYNMBLUMX B MNOMELLEHME BELLECTB, KOTOpble MOryT obpasoBaTb roptoyme
rasoBo3ayLUHble, NAapOBO3AYLLUHbIE, MbINEBO3AYLUHbIE CMECU, ONPEdENsAeTcs UCXoasa U3 crieaytoLwmx NpeanockIsiok:

a) NPoMCXoANT pacyeTHas aBapust O4HOro U3 annapaToB cornacHo A.1.1;
0) BCe cogepxumoe annapara nocTynaeT B NOMELLEHE;

B) MPOVCXOAMT OOHOBPEMEHHO YyTeyka BELLeCTB M3 TpyGonpoBOAOB, MUTalOLWMX annapat, o npsMoMy W
obpaTHOMY MOTOKaM B TEYEHWNE BPEMEHU, HEOOXOAMMOro ANs OTKMYEHNs TPYHOoNpoBOAOB.

PacueTHoe BpeMsi OTKMHOYEHUS TPYGOMPOBOAOB OMNPEdEensitoT B KaKOOM KOHKPETHOM Cryvae, Ucxoas U3
pearnbHO 06CTaHOBKU, N AOMKHO OblTb MUHUMAIbHBIM C YYETOM MAacropTHbIX AaHHbIX Ha 3anopHble YCTPOWCTEA,
XapakTepa TEXHONOrMYECKOoro npoLiecca v Buaa pac4yeTHON aBapuu.

PacueTHoe Bpemsi oTKNoueHUs1 Tpy6onpoBOAOB CrieayeT NpUHUMaTh PaBHbIM:

- BpemeHu cpabaTbiBaHWs CUCTEMblI aBTOMAaTMKM OTKIOYEHMs TpyOonpoBOAOB COrMacHO MNacnopTHbIM
OaHHbIM YCTaHOBKM, €CNN BEpPOATHOCTb OTKasa CUCTEMbl aBTomaTuMkM He npesbiwaetr 0,000001 B rog wnm
obecneyeHo pe3epBMpoBaHNE €€ ANEMEHTOB;

- 120 c, ecnu BepOATHOCTb OTKasa cucTtemMbl aBToMaTuku npesbiwaetr 0,000001 B rog u He obecneyeHo
pe3epBUPOBaHNE €€ 3NEMEHTOB;

- 300 ¢ npu py4yHOM OTKIMOYEHUN;

) MPOUCXOAUT UCMapeHMe C MOBEPXHOCTU PasnMBLUENCS XMOKOCTY; MIOWadb MCNapeHus npv pasnuee Ha
non onpegensietcs (Mpu OTCYTCTBMM CNPAaBOYHbIX JAHHbLIX) UCXOOA U3 pacyeta, YTo 1 nuTp CMecelr u pacTBOpPOB,
copgepxawmux 70% n mMeHee (MO macce) pacTBopuTenewn, pasnvBaetcsa Ha nrowaan 0,5 kB. M, a OcTanbHbIX
XNOKOCTEN - Ha 1 KB. M nona nomMeLleHuss;

ﬂ,) NPONCXoAuUT TakKkKe WncnapeHmne >XMOKOCTU U3 €MKOCTEWN, SKCrnyatnpyemMmbiX C OTKPbITbIM 3epKaliomM
XNOKOCTU, N CO CBEXEOKPALUEeHHbIX HOBerHOCTeVI;

e) AONMNTENbHOCTb UCNapeHNA XUOKOCTU NPUHNMaETCA paBHOVI BpeMeHN ee NOoriHoro ncnapeHnd, Ho He bonee
3600 c.

A.1.3. KonunyectBo nbinu, KOTOPOE MOXET 06paSOBaTb nblN1eBo3ayWHY0O CMeCb, onpenenderca u3
cneayrowmx npeanocCbiok:



a) pvaeTHOVI aBapum npegwecrtsoBasio  NblJieHakonneHne B MpouM3BOACTBEHHOM  NMOMELLEHUN,
npoucxogduilee B YCNOBUAX HOPMalribHOro pexuma pa6OTbI (Hanpmmep, BCreacTtemne nbirieBblaeneHnda  us
HerepmMmeTn4Horo npon3BogcTBeHHOro O60pyﬂ,OBaHVIF|);

6) B MOMEHT pacquHon aBapun npousowina nnaHoBad (peMOHTHbIe paGOTbI) nnn BHe3arnHada
pasrepMeTnsdaunda OA4HOro M3 TEeXHONOrm4ecCcKknx annaparoB, 3a KOTOpOIZ nocnenosarn aBapI/IIZHbIIZ Bbl6p00 B
noMeLleHne BCEN HaxoamMBLUENCS B annaparte nbinn.

A.1.4. CBobofHbli 0GbEM MOMELLEHNSI OMpedensieTcss Kak pas3HOCTb Mexay OObemMOoM MOMELLEHUS U
06bemMoM, 3aHMMaeMbIM TexHorormdeckum obopyposaHneM. Ecnv ceoGogHbli 06beM MomelLeHust onpenennTb
HEBO3MOXHO, TO €ro AoMycKaeTcs NPUHMMaTb YCIOBHO, paBHbIM 80% reoMeTpuyeckoro obbema NoMeLLeHus.

A.2. PacyeT uM30ObITOMHOrO OABMEHUs ONs TOpHYMX ras3oB, MapOB JIEMKOBOCMIIAMEHSIIOWMXCA U FOprYmX
Xungkocten

A.2.1. N36biTouHoe aaenenve OEJIBTA P ans nHavemayanbHbIX ropoymx BELLECTB, COCTOALWMUX 13 atomos C,
H, O, N, ClI, Br, |, F, onpegensierca no oopmyne

mZ 100 1
IEJBTA P = (P - P )-———————- X --- x --, (A.1)
max 0 V po C K
cCB T,n CcT H
roe P - MakCHMaJlbHOe naBJleHue, pasBuBaeMoe npu CTOpaHUM

max
CTEXMOMETPUUECKOM I'a30BO3IOYWHOM MM [IAapPOBO3AOYUHOM CMEeCH B 3aMKHYTOM oOBeMe,
onpenejsigseMoe DKCIEPMMEHTAJIbHO WMJIM IO CIPAaBOYHBIM JaHHEIM B COOTBETCTBUM C

TpeboBaHusaMy 4.3. IIpM OTCYTCTBUM JIaHHBIX IONYyCKAaeTCs NPUHMUMATHL P PaBHEIM
max
900 «lla;
P - HauaJibHOe JaBJjieHMe, klla (momyckaeTcs NpMHMMAThL paBHeM 101 kIla) ;
0
m - Macca ropwouero raza (I'l') miam napoB JIETKOBOCILJIAMEHSAWMXCS (JIBX) n

ropoouux xuaxkoctTer (I'X), BeenuyMx B pes3yJibTaTe PacuUeTHOM aBapuM B IIOMelleHHUEe,
BRHIUMCIIsgseMas njsa I'T' nmo dopmyse (A.6), a 5nius mnapor JIBK m I'K no dopmyne
(A.11), xr;

Z — KOR0OMUMEeHT ydacTusa I'OPpUMX T'al30B M [IapPOB B I'OPEHUM, KOTOPBIM MOXET
OBITH PacCUMTaH Ha OCHOBE XapakTepa paclpelesieHMsa I'a30B U IIapoB B oObeMe
[IOMEIEeHMA COIJIACHO NPMIIOXeHMIO . JonyckaeTcsa MNIPMHMMATL 3SHadYeHme Z IO
Tabauue A.1l;

\Y% - CcBOOOOHEIM OOBEM IOMemeHUus, KyO. M;

CB
po - IUJIOTHOCTBH T'asa MIM apa IpM pacdeTHOM TeMnepaTtype t , kI' X
T, P
-3
M , BHUMCIIeMas o dopwmyie
M
po = —m—m—m— e ’ (A.2)
T, I VvV (1 + 0,00367t )
0 P
-1
roe M - MoJsigpHad Macca, kyb. M X KMOJb
-1
V - MoONbHEM 0OBeM, pabBHbell 22,413 ky®. M X KMOJb ;
0
t - pacuerTHas Temneparypa, C.
p

B KadecTBe pacdeTHON TEMNEepPaTypH CcJedyeT NIPMHMMAaThb MaKCHUMaJlbHO
BO3MOXHYIO TEMNEPATYPY BO3IOyxa B JaHHOM IIOMEUEeHMM B COOTBETCTBYKNEMN
KJIMMa TUYeCKOM 30He MM MaKCHMMaJIbHO BO3MOXHYI TeMIepaTypy Bos3Idyxa IO
TEXHOJIOTMYECKOMY PeIJIaMeHTYy C Yy4YeTOM BO3MOXHOTO IIOBHIIEHMS TEeMIepaTypel B
aBapMMHOM CUTyauuu. Ecam Takoro 3HAUeHUS pPaCUeTHOM TeMIepaType t 1o

p
KakuM-JIMOO MNpMYMHAaM ONpPemesiMTh He yOaeTcsa, IOONyCKaeTCcsa NPMHMMATh €e pPaBHOU
61 °C;
C - CcTexmoMeTpmMdueckasa KOHUeHTpauusa I'T' wmim napos JIBK m IX, $
CcT



(0BBEeMHEIX) , BBUMCIIAeMas 10 dQopmysie

100
C = ————————————— ’ (A.3)
cT 1 + 4,846eTa
n - n n
H X 0
rge beTra = n  ————-——-— - - - CTEXVOMETPUUECKUN KOBOOMLUMEHT KMUCIJIOpOIa B
C 4 2
peakumm CIrOpaHuA;
n, n, n, n - 4uciao aromMoB C, H, O m rajnounor B MOJIEKYyJIE IT'OpPHOUEIO;
cC H O X
K - kOo20OULMEHT, YUV TEIB a0 HEeIepMeTNYHOCTb [IOMElEeHM A u
H
HeannabaTMUHOCTL [pollecca I'opeHMsa. HonycKaeTcsa NOPpUMHMMATb K  pPaBHEIM TPEM.

H

Tabnuvua A.1 - 3HaveHne koahduLmeHTa Z y4acTus roprodmx rasoB 1 NapoB B ropeHUn



Bua roptoyero BewlecTea 3HadeHune Z

Bopgopoa 1,0
loptoume rasbl (KpoMe Bogopoaa) 0,5
JNerkoBocnnamMeHsIIoLMECS U TOpHYMNE XKUOKOCTU, HarpeTble 40 TeMnepaTypbl BCMbILLKA U BbiLLE 0,3
NerkoBocnnaMeHsIlOWMECS U TOPHOYME KMOKOCTWU, HarpeTble HWXKe TemrepaTypbl BCMbIWKM, MpU  Hanuymm 0,3

BO3MOXHOCTU OGpGSOBaHMﬂ ajsposonA

JlerkoBocnnameHsiowmecs u ropro4ymne XNOKoCTu, HarpeTble HWXe TemMnepaTtypbl BCMbILWKKX, NPpU OTCYyTCTBUU 0
BO3MOXHOCTU OGpBSOBaHMﬂ ajsposonA




A.2.2. Pacyet [ensra P anga nHauBMAayanbHbIX BELECTB, KpOMe YNoMsAHYThIX B A.2.1, a Takke Ans CMecen
MOXET ObITb BbINOMHEH MO dhopmyne

mH P 2Z
T O 1
IDenpTa P = ————————————— X --, (A.4)
Y po C T K
CB B p O H
-1
rne H - Tennora cropasHusa, Ix X kI'
T
-3
PO - IUJIOTHOCTH BO3OyxXa IIPM HadaJIbHOM TeMrepaTtype T , KI' X M
B 0
-1 -1
C - TemnJoeMKOCTb BO3IOyxa, X X KI x K (monyckaeTcsa IPMHMMATH
P
3 -1 -1
paBom 1,01 x 10 , IIx X KI' x K );
T - HauvajibHas TeMIepaTypa Boz3ayxa, K.
0

A.2.3. B cnydyae obpalweHns B MNOMELLEHWM TOPHYMX ra30B, JIErKOBOCMMAMEHSAOWUNXCA WU FOPHYNX
XMOKOCTEN Npu onpegeneHnn maccel m, Bxogswen B opmynsl (A1) n (A.4), gonyckaerca yumTbiBaTb paboty
aBapuMHOM BEHTUNAUMW, ecnn oHa obecnedeHa pe3epBHbIMU BEHTUMSTOPaMW, aBTOMAaTUYECKUM MYCKOM Mpu
npeBblleHMN MpeaernbHO AOoMyCTUMON B3PbiBOOE30NAaCHOM KOHLEHTpaUMM U 3rekTpocHabxeHnem no nepsow
Kateropmm HagexHoctn no [lpaBunam ycTponcTBa anekTpoycTtaHoBok ([1Y3J), npu ycnoBum pacrnonoxeHus
YCTPOWCTB ANs yaaneHuss Bo3ayxa U3 NoMeLLeHUs B HENocpeaCcTBEHHOM BNN30CTN OT MecTa BO3MOXXHOW aBapuu.

[onyckaetrca yuuTbiBaTb MNOCTOAHHO paboTaroLyo 00LWeobMeHHY0 BeHTUNAUUKD, obecnevnBatoLLyio
KOHLIEHTPALMIO TOPHYMX TA30B WM NapoB B MOMELLEHWW, HEe MpeBbIlaoly0 NpeaenbHo  AOMYCTUMYHO
B3pPbIBOOE30OMACHYIO KOHLIEHTPALMIO, PacCUYUTaHHYIO AN aBapuUMHOM BEHTMNSUMW. YKalaHHasi obLieobmeHHas
BEHTUNAUMSA OOMKHa ObiTb 0bopyaoBaHa pe3epBHbIMWM BEHTUMSTOPAMK, BKIOYAKOLLMMUCH aBTOMATMYECKM Mpu
OCTaHOBKE OCHOBHbIX. OneKTPOCHaGXeHNE YKa3aHHOW BEHTMNSALMM OOIMKHO OCYLLECTBMSITBCA HE HMXKE 4em Mo
nepBon KaTeropmm HagexHoctn no My3.

Mpun 3TOM Maccy m roproYmnx ra3oB UMW NapoB NErKOBOCMITAMEHSIIOLLMXCA UMW FTOPHOYNX XKUOKOCTEN, HarpeTbixX
00 TemnepaTypbl BCMbILWKX 1 Bbille, MOCTYNMBLUNX B 0ObeM NOMELLEHNS, crneayeT pasaennTtb Ha koaddpmuneHT K,
onpegensembi No opmyrne

K= AT + 1, (A.5)
-1
roe A - KPAaTHOCTb BO3OyxXOOOMeHa, CO30aBaeMOI'0 aBapPMMHOM BEHTUIIALUMEN, C

T - NPOAOMKUTENBHOCTL MOCTYMMEHUS FOPHOYMX FA30B M MapOB J1IErKOBOCMTAMEHSIOWNXCA U TOPHYMNX
Xngkocten B o6bem nomelleHus, ¢ (npuHumaetcd no A.1.2).

A.2.4. Macca m, Kr, NOCTyNMBLLErO B MOMELLIEHNE MPU PacyYETHOM aBapuu rasa, onpegensietcs no opmyne

m= (V +V ) po, (A.6)
a T T
roe V. - obBeM r'asa, BHUIENUeIro M3 alnapara, KyO. M;
a
V - obmeM Iraza, BHUEIUEIO U3 TPpyOOIpOBOIOB, KyD. M.
T
[lpy zTOM
v =10,01 x P V, (A.7)
a 1
roe P - pmaBysieHme B annapare, klla;
1

V - obweM amnmnapara, KyO. M;

vV =V + v , (A.8)



roe V - obBeM rasza, BhHIIEOEIO U3 pr@OHpOBOHa OO er0 OTKJIYeHMs, kKyD. M;

1T
Y - ofweM rasa, BHIleguero u3 TPyBompoBOZda I[OCJE ero OTKJIOUeHUs,
2T
ky6. M;
v = qT, (A.9)
1T
roe g - pacxonm Taza, OIpeleyigseMbli B COOTBETCTBMM C TEXHOJIOTMUECKUM
perJjlaMeHTOM B BaBUCKMMOCTM OT HaBJIeHMa B TpyOonpoBOZe, ero OMaMeTpa,
-1
TeMIIepaTypPH T'a30BOM Cpelsl M T.x., kyb. M X C
T - Bpewms, onpegensemoe o A.l.2, c;
2 2 2
v =0,0l xmmP (r L +r L + ...+ 1r L)Y, (A.10)
2T 2 1 1 2 2 n n
rone P - MaKCHYMaJIbHOe maBJjieHre B TpyOONpOBOIE IO TEXHOJOIMUYECKOMY
2
persiaMeHTy, Klla;
r - BHYTPEHHUM pamnuyc TpyOOIpOBONOB, M;
1, 2,..., n
L - IOJIMHA TpyOONpPOBOIOB oT aBapUMHOTO annapara oo

1, 2,..., n
3aO0BUMXEK, M.

A.2.5. Macca napoB XwakoCTM m, MOCTYNMBLUMX B MOMELLEHNE MPU HaNUuMmM HECKOSbKUX WCTOYHMKOB
ncnapeHusi (MOBEPXHOCTb PasfiMTON XXMOKOCTU, MOBEPXHOCTb CO CBEXEHAHECEHHBbIM COCTABOM, OTKPbITblIE EMKOCTU
W T.M.), oNpenenseTcsi U3 BblpaXKeHUs:

m=m + m + m , (A.11)
P eMK CB.OKp
rIe m - Macca XMIKOCTM, MCIapMBLIEMCS C MNOBEPXHOCTM pasiMBa, KI';
p
m - Macca XMIKOCTM, MCIaAPMBIIEMCS C I[IOBEPXHOCTENM OTKPHEITHIX €MKOCTEN,
eMK
KT;
m - Macca XMIOKOCTM, MCIapMBIIENCS C I[IOBEPXHOCTEM, Ha KOTOpPHE
CB.OKp

HaHeCeH IMPMMEHSEME COCTaB, KI.
[Ipy 3TOM Kaxmoe M3 cjaraeMmelx B dopmysie (A.ll) omnpemensgercsa no oopmyse

m=WF T, (A.12)
n
-1 -2
rne W - MHTEHCMBHOCTBL MCIIAPEHMS, KI' X C X M
F - mJjomanes uclIapeHus, kB. M, olpenessgeMas B cooTBeTcTBuMM C A.1.2 B
n
3aBMCHMMOCTM OT MacCChl XMIKOCTM M , BBHIIENEN B IIOMEUeHME .
ni

Ecau apapuMHad CUTyalMs CBA3aHa C BO3MOXHBM IIOCTYIJIEHMEM XUIOKOCTU B
PAacCIBUIEHHOM COCTOSHMM, TO OHA IOJIXKHA OBTh yduTeHa B QopMyJsie (A.ll) BBemeHHUEeM
OOIOJIHUTEJILHOTO CJlaraeMoT o, YUMTHBAKIETO o0yl MaccCy IM[NOCTYIMBIEN XUIOKOCTU
OT PACHBUISRIMX YCTPOMCTB, MCXOOS M3 NPOIOJDXKUTEJIBHOCTM UX paboT.

A.2.6. Maccy m , KI', BHIIeOeY B I[IOMENEeHMEe XUOKOCTM, OIpenejyidioT B
I
coorBeTcTBMM C A.l1l.2.
A.2.7. V/HTEHCUBHOCTb MCIapeHmusa W onpegmesigeTrcd IO CIOPABOYHEIM U
3KCIIEPUMEHTAJIb HEIM OaHHEIM. J5sd HEeHaTPEeTHIX BHIIE pPaCUeTHOM TeMIepaTypr

(oxpyxamomel cpenel) JIBX nopy OTCYTCTBMM IaHHHIX IOOINYyCKaeTCd PacCUMTHBATL W IO
dbopmyIie

-6
W =10 x sra \/M x P , (A.13)
H



rome sTa - KOS@@MLLMGHT, HpMHMMaeMbeI no Tabjauie A.2 B 3aBUCUMOCTHU OT CKOpOCTHU!
M TeMIepaTypbl BO3OYUWHOI'O IIOTOKa Hald IIOBEPXHOCTBIO MCIIaAPEeHMA,
P — JaBJIEHNVE HACBIEHHOI'O Ilapa IIpA pacquHoﬂ TeMIleparype KNMIOKOCTUM t ,
H p
ornpernejideMoe I10 CIIPaBOYHBEIM IOaHHEIM, xlla.

Tabnuua A.2 - 3Ha4yeHune KOS(*)d)VILI,VIeHTa 3Ta B 3aBUCMMOCTU OT CKOPOCTU U TeMnepaTypbl BO3OYLLIHOIO NOTOKa



CkopocCTb BO34YLUHOIO NOTOKa B

3HayeHue koacpdmumneHTa ata npu Temnepartype t, °C,

nometleHmn, BO3ayxa B NoMell.eHnn
M-i c 10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 57 54 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6




A.2.8. Macca napoB m, Kr, Ipy UCMapeHnn XnaKkocTun, HarpeTom Bbille pacyeTHOM TeMnepaTypsbl, HO HE BbllLe
TemnepaTypbl KUNEHUS XUOKOCTU, onpeaensieTca no COOTHOLLEHWUIO

C m
. X I
m= 0,02 \/M x P —-————- ’ (A.14)
H L
ncHn
roe C - yIoeJsibHasd TEINJIOEMKOCTbL XUIKOCTM IIPpM HadaJIbHOM TeMIlepaType
X
-1 -1
ucrnapeHmsda, IxX X KI' x K
L - yIOeJbHas TeIJloTa MCIapPeHMS XUIOKOCTM IIPM HadaJlbHOM TeMIlepaType
UCI
-1
MCIIapeHusd, onpenejigeMas IO CIPaBOYHEIM JaHHBM, X X KI'
[Ip OTCYTCTBMM CHPABOUYHEIX HOAHHHBIX JONYyCKaeTCsa pPacCuMTeBATH L o
ucn
bopmysie
3 2
19,173 x 10 B T
a
L = —m—mm e , (A.15)
MCII 2
(T + C - 273,2) x M
a a
roe B, C — KOHCTAaHTEI YyPaBHEHUA AHTyaHa, ornpenejideMele 10 CIIPpaBOUYHEBEIM IOaHHBIM
a
IOJIS OaBJIEHMSA HACHIIEHHBIX [1apOB, M3MepsaeMoro B Kllaj;
T - HauaJibHaa TeMIepaTypa HarpeToM XmuuokoctTtu, K;
a
-1

M - MOJIAPHad MaccCa XMOKOCTM, KI' X KMOJIb

®opmynbl (A.14) n (A.15) cnpaBegnmBbl AN XUOKOCTEN, HArpeTbIX OT TemMnepaTypbl BCMbILLKA U Bbille Npu
YCINOBWM, YTO TeMNepaTypa BCrbILLKW XXMAKOCTM NPEBbILLAET 3HaYeHNe pacyeTHON TemnepaTypbl.

A.3. PacueTt nsbbiTo4HOro AaBneHns B3pbiBa 4151 FOPHOYNX Nbinen

A.3.1. Pacuet n3bbiTouHoro gaenenus Hdenbta P, klMa, nponssogutcsa no dopmyne (A.4), rae koaddpuumneHt Z
y4yacTusl B3BELUEHHON MbISIN B FOPEHWUM pacCyUTLIBAKOT No chopmyne

Zz = 0,5F, (A.16)
rae F - maccoBas ons 4acTuy, Nbiiv pasmMepoM MeHee KPUTUYECKOro, C MpeBbllLEHMEM KOTOPOro a3poB3BECH
CTaHOBUTCH HECrNoCoOHOM pacnpocTpaHATb niam4. B OTCYTCTBUE BO3MOXXHOCTW NonyvyeHua CBeD,eHVIVI Onsa oueHKn

Benu4uuHbl F gonyckaetcsa npuHnmarts F = 1.

A.3.2. PacyeTHyl0 mMaccy B3BeLleHHOW B obbeme MOMeLLeHus Mbin m, Kr, obpasoBaBLLenica B pesynbrarte
aBapuirHON cuTyauuu, onpeaensoT no opmMyne

m + m
B3 as
m = min < , (A.17)
po VvV / Z
cT as
Toe m - pacueTHad Macca B3BUXPMBIEMNCSH IIBUIM, KI';
B3
m - pacueTHasd Macca [OBUIM, [OOCTYNMBIIEM B IIOMElleHMe B pes3yJjbTaTe
as
aBapMUMHOM CUTyalUuu, KI';
Po - CTexMOMeTpMUecKas KOHLeHTpalMusa Topluel IbUIM B aspOB3BeCH,

cT



KI' X M
\ - pacueTHHM o0O0BeM I[BUIEeBO3OYyWMHOTO obJjaka, 00pas30BaHHOTO IIpU
aB
aBapMUMHOM CUTyaluuy B oOBeMe IoMelleHUus, kyD. M.
B OoTCyTCTBME BOBMOXHOCTM IIOJIyUeHUS CBeIeHUM IJid pacueTa V oornyckaeTrcsa
as
IPUHUMATH
m=m + m . (A.18)
B3 aB
A.3.3. PacueTHY MacCCy B3BUXPUBIUIEWCS IBUIM M omnpemeyignT 0 QopMyJie
B3
m =K m , (A.19)
B3 B3 II
roe K - [OOJIa OTJIOXMBIIEMCS B I[IOMEUEHMM IIBUJIM, CIOCODOHOM I[epeMrTu BO
B3
B3BEIIeHHOE COCTOSHME B pPel3yJjibTaTe aBapMMHOM CUTyaluum. IIpM OTCYTCTBUMU
SKCIIEPUMEHTAJIbHEIX CBeIeHUM O BejmuuHe K nonyckaeTcsa npuHuMMaTb K =0,9;
B3 B3
m — Macca O’I‘JIO)KMBLHGI;[CH B TIIOMelleHMNM IIBIJIM K MOMEHTY aBapMM, KI.
IT

A.3.4. PacueTHYH MaccCy IBUIM, [IOCTYIMBIIEM B IIOMENIEHME B pPe3yJibTaTe
aBapMMHOM CUTyalMy, m , ONPEemeJignT 10 QopMyJie

ase
m = (m + gT) K , (A.20)
ase amn it
Toe m - Macca Topiuel IIbIM, BHOpPaCHBAaeMOM B IIOMelleHMe M3 alnapaTa, KI';
an
g - NPOM3BOIUTEJILHOCTH, C KOTOPOM MNPONOJIXKaeTCsa IIOCTYIJIEHMUE IIBLJIE BUIHEIX
BEIIECTE B aBapPMMHBI amnnapaT o TpybonpoBomaM IO MOMEHTa WMX OTKJIYEeHUHd,
-1
KI' X C ;
T - BpeMs OTKJIOUeHMs, omnpemensemoe 1o A.l1.2 (B), c;
K - xo5d0dMuMeHT NBIIeHMS, NPEeACTaBJISLMM OTHOWEHME MAaCChl B3BEUIEHHOM B
I
BO3IOyxXe IMBEJIM KO BCEeM MacCe IbUIM, [IOCTYINMBIIEM M3 anlapaTa B IIoOMelleHue. llpu
OTCYTCTBUM SKCIEPVMEHTAJIbHEIX HOAaHHBIX O BeJMuMHe K IJonyckKaeTcs NPUHMMATH :
ot
- K = 0,5 - mma mpuiel C OUCHEepPCHOCThI0O He MeHee 350 MiM;
I
- K = 1,0 - mna mpuiell ¢ OucHepcHOCTh MeHee 350 MiM.
I
BennuuHy m npuHMMaKnT B cooTBeTcTBMM C A.1.1 m A.1.3.

amn
A.3.5. Maccy OTJIOXMBUIENCS B I[IOMEUEHMM I[BUIM K MOMEHTY aBapmuM ONpPeleisioT
no dopmyJsie

K
T
m =-- (m + m), (A.21)
I K 1 2
N
rone K - moJjg ropouelr ObUIM B OOmWEeM Macce OTJIOKEHMUM IIBIIM;
T
K - xo30duumeHT >0PeKTMBHOCTM NbUIeyOOpkM. lIpumHMManwT paBHeM 0,6 @0Opu
Y
cyxom n 0,7 - OpM BJ&XHOM MNeUJleyDOpKe (pydHOM) . IIpM MeXaHU3UPOBaHHOMU
BaKyyMHOM MeUleyOOpkKe HJis POBHOTO noja K npumHmMMaoT paeuemM 0,9; nng nosa cC
N
BeIOOMHaMM (mo 5% nyomamm) - 0,7;
m - Macca IBUIM, OCejaplel Ha TPYOHOOOCTYIHHX OJIA yOOPKM HNOBEPXHOCTAX B

1



IOMEUEeHM 3a INepMOoI BPEeMeHM MeXOy I'eHepaJIbHEIMMU yOopKamu, KIT';
m - Macca IbUIM, ocenmanmer Ha JOCTYNHHX oJja yOOpPKM IIOBEPXHOCTSAX B
2
IOMEUIeHUM 3a IIepuol BPEeMeHM MexIOy TekyumMu yOopkamu, KI'.

Iom TPYIOHOIOCTY THEMM/ oJid yBopku mjomansaMM  [NOoIOpas3yMeBalnT TaKue
IOBEPXHOCTM B MNPOM3BOICTBEHHHX I[IOMENEHMAX, OUMCTKa KOTOPEIX OCYIEeCTRBJISAEeTCS
TOJILKO MNPM TEeHepaJibHHX Oeuieyfopkax. JOCTYNHEMM IJia yOOPKM MeCcTaMu SBJISITCSH
IOBEPXHOCTM, IMBJIb C KOTOPHX YyHajgeTcsa B I[IpPOollecce TeKylux OeIeyBopok
(exxeCMeHHO, €eXeCyTOUYHO M T.I.) .

A.3.6. Macca memmm m (i = 1; 2), ocenawiuel Ha Pa3JIMUHHX [IOBEPXHOCTSX B

i
IOMEUEeHNM 3a MexXyDOPOUHHM Mepuomn, OoIpemessdeTcs 0 dopMmyJie

m =M (1 - ansda) Gera , (1 = 1; 2), (A.22)
i i i
rme M = SUM M - Macca OBUIM, BHIOEJAnIAACaS B O00OBbeM I[OMelleHMd 3a [Iepuon
1 3 17
BPEMeHU MexIy T'eHepaJibHEIMM IMeJIeybopKamMu, KI';
M - Macca IBUIM, BBHIOeJIgeMas eIOUMHMIEN [HJIAmero o0opyIoBaHMS 3a
13
YKa3aHHHM [Iepuol, KI';
M = SUM M - Macca OBUIM, BHIOEJAnIAACa B O00ObeM I[OMelleHMa 3a [Iepuon
2 3 27
BPEMEHM MexXIOy TeKylMMM OeieybopkKamu, KI';
M - Macca ey, BRIEJISEMa s enMHMLeM IIBJIAIEeITO 060pPyIOBaHMUA 3a
2]
YKaBaHHEI [Nepuon, KI';
anbba - [oJyia BHOEJAKRIENCS B OOBEeM IIOMeleHMs TIbsUIM, KOoTopas YyIHalliseTCcs
BBIT AXHBIMM BEHTUIIALIVMMOHHBIMM crucreMaMm. HpM OTCYTCTBUN OKCIIEPVMEHTAJIbHBIX
IOAaHHBEIX O BeJMumMHe ajibda noJjarawnT ansdpa = 0;
Bbera , beTa - IOOJM BHIOEJAINENCS B OOBEeM I[IOMEUEHMS IIBUIM, Oocelalwuen
1 2
COOTBETCTBEHHO Ha TPYIOHOIOCTYIIHEIX UM IHOOCTYIHHIX IJ9 YOOPKM I[OBEPXHOCTAX
nomeuneHusa (Gera + bera = 1).
1 2
[Ipy OTCYTCTBMM CBeIeHUM O kosbduumeHTax OeTa u OHera OornycKaeTcsa
1 2
npuHMMaTs Bera = 1, Bera = 0.
1 2
A.3.7. M (i1 = 1; 2) MoryT OBTH TaKXe ONpPEeIeJIeHH 3KCIEePVMEeHTAJIbHO (v
i
IO aHaJIOTMM C OEeMCTByLIMMM OOpasuaMy OPOM3BOIACTB) B IIepMOld MaKCHMaJlbHOM

3arpy3ku obopynoBaHua 10 Qopwmyre

M = SUM (G F ) may , (1 = 1; 2) (A.23)
i 3 i3 1i7 i

roe G, G - VHTEHCUBHOCTD [IELJIE O TJIOXE HUM COOTBETCTBEHHO Ha

17 27
TPYOHOIOOCTYIIHBIX F (xB. M) u OOCTYNHEX F (xB. M) JIomansax,

17 27

-2 -1

KI' X M X Cc ;
Tay , Tay - [NPOMEXYyTOK BPEMEHM COOTBETCTBEHHO MexXIOy TI'eHepaJIbHbEMM U

1 2

TeKyLVMI I[BUIeyOOpKaMM, C.
A.4. OnpeneneHvie n3bbITOYHOIO AaBreHns Ansg CMecen, cogepallux roploymne rasbl (napbl) U Nbinv

PacueTHoe n3bbITouHOEe AaeneHvie [densta P ons rubpuaHbIX cMeceid, cogepkallmx roptodme rasbl (napbl) u
Nbinu, onpeaensieTcs no dopmyne

IDenbTa P = JensTa P + IesnsTa P , (A.24)
1 2

rne HenbTa P - M3OBHITOUHOE IaBJIeHMEe, BLHUMCIIEHHOE IJid Topluero rasa (mapa) B
1
coorBeTCcTBUM C A.2.1 u A.2.2;



HOensTa P - uBO6HTOUYHOE HaBJIEHME, BHUMCJIEHHOE IJid TOpUYeMr I[bUIKM B
2
coorreTcTBUMU C A.3.1.

A.5. OnpepgeneHvie W3GLITOMHOMO [aBMneHWsl Ol BelecTB W MaTtepuarioB, CMoCOOHbIX cropaTb npu
B3aUMOAENCTBUN C BOAOW, KUCNOPOL4OM BO3AyXa Unu Apyr ¢ Apyrom ¢ obpasoBaHneM BOMH AaBMNEHUs

PacueTHOe m3OBITOUHOEe nmaBJjeHue [JEJIBTA P @»Ojud BemwecTB M MaTepMraJioB,
CIIOCOBOHEIX CI'OpaThb IIPM B3aMMOIEMCTBMUM C BOIOM, KMCJIOPOIOM BO3OyxXa WM IPYID C
OpyT'oM, oInpenensgwoT no A.2.2, nojarags 2 = 1 wu #nOpuHMMas B kadecTee H

T
SHEPIMIO, BHIOEJIAUYICS [IPYM B3aMMOIEMCTBUM (C YUYeTOM CI'OpaHUsa IIPOIYKTOB
B3aMMOIEMCTBMA IO KOHEUHHBIX COEeIOMHEHWUM), WM BKCIEPUMMEHTAJIbHO B HaTYPHHX
MCIBITaHMAX . B cilydae, KOT'IOa OIpelesyiMTb BelnuMHy JesbTa P He npencraBiigeTcd
BO3BMOXHEIM, CJIeIyeT INPMHMMATL ee IpeBbmawmen 5 klla.

MpunoxeHne b
(obsizaTensHoe)

METOfb ]
OMNPEJENEHVSA KATEFOPVI MOMELLEHWN B1 - B4

CnncoK N3MeHSILWLMX JOKYMEHTOB
(B pea. NameHeHus N 1,
y1B. NMpukazom MYC P® ot 09.12.2010 N 643)

b.1. Onpenenenne kateropu nomelleHnn B1 - B4 ocywecTBNAT MyTeM CpaBHEHWUsT MaKCUMaribHOro
3HaA4YeHMs yOernbHOM BPEMEHHOM MOXApPHOW Harpysku (ganee - noxapHas Harpyska) Ha nobom M3 y4acTkoB C
BENMVYNHOW yAENBbHON NOXapHOW Harpys3ku, npueegeHHon B Tabnuue b.1.

Tabnuua b.1 - YaoenbHasa noxapHas Harpyska u cnocobbl pasmelleHuns ans kareropun B1 - B4



KaTteropus

YnenbHas noXxapHad

Cnocob pa3meLleHus

nomMeLLeHums Harpyska g Ha
yqaCTKe,- MK X m
B1 Bornee 2200 He HopmupyeTcs
B2 1401 - 2200 B cootBeTcTBUM C B.2
B3 181 - 1400 B cootBeTcTBUM € B.2
B4 1-180 Ha niobom yyacTke nona nomMeLLeHus nnowanb Kaxaoro U3 y4acTkoB NoXXapHOW

Harpy3ku He 6onee 10 kB. M. Cnocob pa3melLeHNsi y4acTKOB NOXAPHOW Harpysku
onpegenseTcsa cornacHo b.2




b.2. Tlpun noxapHoW Harpy3ke, BKo4Yawwen B cebs  pasnuyHble  coveTaHus  (CMechb)
NEerkoBOCMNNaMEHSIOLLINXCH, FOPHOYMX, TPYOHOMOPHOYMNX XUOKOCTEN, TBEPAbIX FOPHOYMX U TPYOHOTOPHYNX BELLECTB U
mMaTepuvarnoB B npegenax noXxapoonacHoro y4acTka noxapHas Harpyska Q, M, onpeanensietca no goopmyrne

n p
Q =SuMGQ , (B.1)
i=1 1 Hi

rme G - KOJMUYECTBO 1-T0 MaTepuasia NOXapHOM HATPY3KM, KI';
i
p
Q - HMBIAg TelioTa CropaHusa 1-To MaTepurana IIOXapHOY HaTpPy3KHu,
Hi
-1

MIIx xX KD
-2
YOoesibHasa noxapHas Harpyska g, MIx x M, OIpeneyigeTcsa U3 COOTHOUEHUS

Q
g = - (B.2)
S
roe S - IJomanb pas3MelleHUd IOXapPHOM Harpy3KH, KB. M (HO He MeHee
10 xB. M) .
B nowmemeHmax kareropurt Bl - B4 pmonyckaeTcs HaJIMuMe HECKOJIBKMX Yyd4acTKOB

C IIOXapHOM HATPyY3KOM, He IIpeBHUAaplel 3HadeHUM, NPUBENEeHHEX B Tabmuue B.1l. B
IIOMEUNEHMAX KaTeIropumn B4 PacCTOAHMA MeXOy J9TUMM ydaCTKaMM IOOJIXHEI OBITb Hoiee
npeneybHEIX. B Tabiuue B.2 [npuBemeHb pPeKOMEHIyeMble 3HaueHUs [peleJlbHBX
paccrosaHuy 1 B 3aBUCUMOCTM OT BEJMUMHBEL KPUTUUECKOM IIJIOTHOCTM [aIalolyMx
op
-2
JIy4MUCTBIX MNOTOKOB g , KBT X M , IJg [OXapHOM Harpys3KM, COCTOdAWEN U3
Kp
TBEPOEIX I'OPROUMX UM TPYOHOTOPIUMX MaTepMaJsioB. 3HadeHmsa 1, [IpMBEIOEHHBE B
np
Tabmauue B.2, pekKoMeHIOyoTCsS NpM ycjoBum, ecym H > 11 Mm; ecoim H < 11 ™M, TO
npenejyibHOE PacCTOsHMe olnpeneyisgeTrcsa kak 1 = 1 + (11 - H), rme 1 -
np np
onpenensercsa u3 Tabsuuel B.2; H - MMHMMaIbHOE PAaCCTOSHME OT I[IOBEPXHOCTU
IOXAPHOM HATPY3KM IO HIWXHEIO nosaca ¢epM HepekKpeTUS (IIOKPBITHA), M.

Tabmmua B.2 - 3HaueHMUd npeneibHBIX PaCCTOSHUM 1 B 3aBUCUMOCTHU oT
p
KPUTUYECKOM I[JIOTHOCTM MNaZallMx JIYUYMCTEX IIOTOKOB J
Kp



Qkp, KBT X M2

40

50

lnp, M 12 8 6 5 4 3,8

3,2

2,8

3HaUeHUsa q Jid HEKOTOPHBIX MaTepnraJioB nomapHoﬁ HAaT'PYy3KMN IIprBEOEHEI B
Kp
Tabnuue B.3.
Tabnuua B.3 - 3HaueHUs g IJIg HEKOTOPEIX MaTepMaJiOB IOXAapHOM HAaTpy3KU
Kp
Matepuan Qip, KBT X M2

[peBecnHa (cocHa BnaxHoCTbo 12%) 13,9
[peBecHo-CTpyxeyHble NnuTbl (MIOTHOCTLIO 417 Kr X M) 8,3
Topc BpukeTHbBIN 13,2
Topd KyckoBon 9,8
XrONOK-BOMOKHO 7,5
CnowucTbin NnNacTuk 15,4
Creknonnactuk 15,3
MepramuH 17,4
PesnHa 14,8
Yronb 35,0
PynoHHas kpoBns 17,4
CeHo, conoma (npy MMHUMAanNbHOM BNaXxHocTn o 8%) 7,0

Ecim moxapHas Harpys3Ka COCTOMT M3 pPas3JMUHEIX MaTepuaJjoB, TO (J
Kp
onpenesyiseTCcs IO MaTepually C MMHMMAJIbHEIM BHadYeHMEM (
Kp
s MaTeprasob [IOXAPHOM Harpy3KM C HEMBBECTHBIMM BHaUYEHMAMM (J

Kp
npenejibHEIE PaCCTOAHMSA NpMHMMabnTCca 1 >= 12 M.




op
g noxapHOM Harpy3kKu, cocrodmer m3 JIBX man I'K, paccTosHue 1 MexXxmoy

np
COCemHVMM ydacCTKaMM pas3MeleHus (pasjmMBa) [ODOXAPHOM HAaTpPy3KM IOONyCKaeTCs
PacCumMTHBATE O GopMyJiam:

1 >= 15 m npu H >= 11 M, (B.3)
op

1 >= 26 - Hopum H < 11 M. (B.4)
np



Ecnu npu onpenejieHur KaTeropur B2 uiam B3 KOJIMUECTBO IMOXAPHOM HATPY3KU
Q, omnpenesieHHoe 1o dopMmyJie (B.2), oTBeuaeT HEPaBEHCTBY

2
Q > 0,64g H , (B.5)
T

TO NnoMeleHre OyIeT OTHOCUTBbCHA K KaTeropusaM Bl mam B2 COOTBETCTBEHHO.
-2 -2 -2
Bmece g = 2200 MIx X M npu 1401 MIx X M <= g <= 2200 MIx x ™M ,
T
-2 -2 -2
g = 1400 MIx x M npr 181 MIx x M <= g <= 1400 MIx X M.
T

(8 pen. NameHenns N 1, ytB. MNpukazom MYC P® o1 09.12.2010 N 643)

MpunoxeHve B
(obs13aTenbHOE)

METO[AbI
PACYETA KPUTEPWEB MOXXAPHOW OMACHOCTW HAPY>KHbIX YCTAHOBOK

CnncoK N3MeHSLWMX JOKYMEHTOB
(B pea. NameHeHus N 1,
yTB. MNpurkasom MUC P® ot 09.12.2010 N 643)

B.1. MeTtogbl pacyeta KpuTepmeB NoXapHOW ONacHOCTM 4151 TOPOYMX ra3oB U NapoB

B.1.1. Ilp HEeBO3MOXHOCTM pacdyeTa I[OXapHOT'O pPMUCKa BHOOP pPacueTHOIO
BapMaHTa cJjenyeT OCyWleCTBJATE C Yy4eTOM TOIOBOM UWAaCTOTH peanmMs3aumm u
OCJIENCTBUM TEexX WM MHEIX aBapui. B KadecTBe pacdeTHOT'O MJiA BHUMCIIEHNMA
KPUTEPMEB I[OXAPHOM ONAaCHOCTM HapPyXHEIX YCTAaHOBOK, B KOTOPBIX HaXOOATCH
(obpawaknTCcsa) TopoyMe Trase, [aps, CJIelyeT [IPMHMMAThb BapMAaHT aBapuu, IJd
KOTOPOTO MNPOM3BEIEeHMe TOHOBOM UYaCTOTH peaams3auum 3TOTO0 BapmaHTa Q "

\
PacYeTHOTO M3OBITOUYHOTO nabyneHuda JEJIBTA P npm CcropaHmumM raso—, [IaPOBO3IOYIMHBEIX
cCMecel B Cllydae peanmMs3aluM yKa3aHHOT'O BapMaHTa MaKCMMaJlbHO, TO €CTh:

G = Q JEJIBTA P = max. (B.1)
W

PacueTr BenmumHb G IIPOoM3BOOMUTCA B cnenymmeﬁ IIOCJIeJOBATEJIBHOCTHM ©
a) paccMaTpMBalTCS Pa3JIMUHEIE BAapPMAaHTHE aBapUM M M3 CTATUCTUUECKMUX HOAHHEIX
WM Ha OCHOBE I'OIOBOM YAaCTOTH aBapuM¥ CO CITOpPaHMeM Traso—, [IapOBO3IYIMHBEIX
cMecey omnpemengoTrcs Q OJId STUX BAPMAHTOB;
wi
0) IJa KaxOooro M3 pacCMaTPMBAaEMBIX BAPMaHTOB OINPEeNesISioTCHa [0 M3JIOXEHHOM
HIDKe MEeTOOMKE SBHAUeHMA PACUeTHOT'O M3OHTOYHOIO mabyieHua JEJIBTA P
i
B) BEIUMICJIAIOTCS BEJIMYMHEL G = 0 IOEJIBTA P IoJId Kaxmoro ms3
i wi i
paccMaTpMBaeMelXx BapMaHTOB aBapuu, Ccpenr KOTOPHIX BHOMpPaeTCA BapMaHT C
HauOOJIbWMM 3HadeHueM G ;
i
I') B KadeCTBe pPaCUeTHOTO OJig OIpeleJIeHUS KPUTEePUEBR [IOXapHOM OIaCHOCTHU
IIPMHMMaeTCd BapMaHT, B KOTOPOM BeJIMUMHAa G MaKCHVMaJIbHa . HpM 3TOM KOJIMYEeCTBO
i
TropouMx Irasos, 1apos, BERIIE UM X B aTMoc@epy, paccumMTeIBaAETCHA nucxonosa us3
paccMaTpuBaeMoI'O ClieHapusa aBapum ¢ yderoM B.1.3 - B.1.9.
B.1.2. Tpn HEBO3MOXHOCTWM peanu3aumMm MeToga no B.1.1 B kayecTBe pacyeTHOro cnegyeT BbiOupaTb
Hanbonee HeONAronpuATHLIA BapuaHT aBapuM UMW MNepuogd HopManbHOW paboTbl annapaToB, MpUM KOTOPOM B
o0pa3oBaHMK TOPKOYUX ra30-, MapoBO3OYLUHbIX CMECEW YyyacTByeT Hamborbllee KONMM4YecTBO ra3oB, Mapos,



Hanbonee onacHbIX B OTHOLUEHMWN NOCNENCTBUA CrOpaHNsi 3TUX cMeceln. B aToM cnydyae konn4ecTBo ra3os, Napos,
BblLleALLIMX B aTMOCcdepy, paccyntbiBaeTcs B cooTBeTcTBumn ¢ B.1.3 - B.1.9.

B cny4yae, ecnn ucnonb3oBaHMe pacyHeTHbIX METOOOB He MNpeacTtaBndeTcA BO3MOXHbIM, OO0MYyCKaeTCA
onpeaeneHne 3Ha4YeHUNn Kputepunens r|o>|<apH017| OnacHOCTU Ha OCHOBaHUW pe3yrnbraToB COOTBETCTBYHOLUMX HAYYHO-
nccnenoBartesribCKux pa60T, cormnacoBaHHbIX U YTBEPXOAEHHbIX B YCTAaHOBJTIEHHOM NopAKe.

B.1.3. KonuuectBo nocTynuBLUMX BeLlleCcTB, KOTOpPble MOryT O6pa3OBbIBaTb roproymne rasoso3gyLliHble,
napoBo3ayuiHble CMecCH, onpenendaeTcda ncxoada n3 cneayrLimnmx npeanocbiyiok:

a) NpoucxoauT pacyeTHasi aBapusa ogHoOro u3 annapartoB cornacHo B.1.1 unu B.1.2 (B 3aBUCMMOCTU OT TOrO,
Kakon 13 NoaxodoB K OrnpeaeneHunio pacHeTHoOro BapmaHTa aBapun NpuHST 3a OCHOBY);

6) BCe cogepXunmoe annapara NoctynaeT B OKpyKaroLlee nNpoCTpaHCTBO;,

B) npoucxognuTt ogHOBpPeMEHHO yTeyka BeuwleCTB U3 pr6OI'IpOBOLI,OB, nuTarwwmnx annapart no npaMomMmy u
06paTHomy NOTOKY B TEYEHNE BPEMEHMU, HeO6XOp.I/1MOFO Anga OoTKN4YeHuna pr60|'|pOBOLI,OB.

PacuyeTHOoe BpeMs OTKMOYeHUs TpyBoNpoBOAOB OMNPEeNenserTca B KaXOoM KOHKPETHOM crydyae, ucxods us
peanbHO 06CTaHOBKU, U AOMKHO BblTb MUHUMATbHBIM C YYETOM NacropTHbLIX AaHHbIX Ha 3amnopHble YCTPOIiCTBa,
XapakTepa TEXHOMOrM4YecKoro npoLiecca v Buaa pac4eTHON aBapun.

PacuyeTHoe BpeMA OTKNHOYEeHUA pr6OI'IpOBOD.OB cnenyet npyuHnMmaTb paBHbIM!

- BpEMEHU cpabaTbiBaHWs CUCTEM aBTOMATUKWU OTKIHOYEHUS1 TPYOONPOBOAOR COrflacHO NacnopTHLIM AaHHbLIM
YCTaAHOBKW, €CMN BEpPOSITHOCTb OTKasa cuctembl aBTomatukm He npesbiwaet 0,000001 B rog mnm obecneveHo
pes3epBunpoBaHne ee ariemeHToB (HO He Bonee 120 c);

- 120 c, ecnu BEpPOATHOCTb OTKasza cucTtemMbl aBToMaTukm npesbiwaetr 0,000001 B rog n He obecneyeHo
pe3epBUpOBaHME e€ NEMEHTOB;

- 300 ¢ Npu py4yHOM OTKMOYEHUN;

) NPOUCXOAUT UCMapeHne C NMOBEPXHOCTM pasnMBLUENCS XWMOKOCTUW, MolWaab UCNapeHus npuy pasnuee Ha
rOpU3oHTarbHY0 MOBEPXHOCTb onpeaensieTcs (NpyM OTCYTCTBMM CMPaBOMHBLIX MITM MHBIX 3KCMEepUMEHTAarbHbIX
OaHHbIX) Mcxogd M3 pacdera, 4to 1 nutp cmecerm m pacteopoB, cogepxawmx 70% wu meHee (no macce)
pacTtBopuTenen, pasnmeaetcs Ha nnowaan 0,10 kB. M, a ocTanbHbIX Xugkocten - Ha 0,15 kB. M;

[) NpoucXoauT TaKkke WUCMapeHue XWMOKOCTeN U3 eMKOCTeW, IKCMIyaTMpyemblX C OTKPbITbIM 3epKariom
XKMOKOCTU, U CO CBEXEOKpALLEHHbIX MOBEPXHOCTEMN;

€) ONUTENbHOCTb UCMAPEHUsT KUAKOCTU NMPUHUMAaETCS paBHOW BPEMEHU ee MOSIHOMo UcnapeHusl, Ho He Goree
3600 c.

B.1.4. Macca rasa m, kr, MOCTyNMBLUErO B OKPYXXawllee MpOCTPaHCTBO MPU pacyeTHOW aBapuu,
onpegensetca no oopmyne

m= (V + V )po, (B.2)
a T T
roe V. - oOBeM rasa, BHUIEOUero M3 amnnapara, Kyb. M;
a
V - obweM razsa, BHUEOUEIO U3 Tpybomnposona, KyO. M;
T
-3
PO - IIJIOTHOCTBL T'aszsa, KI' X M
T
[lpy zTOM
v =10,01 x PV, (B.3)
a 1
roe P - pmaBysieHme B annapare, klla;
1

V - obweM amnmnapara, KyO. M;

T 1T 2T

roe V - obBeM rasza, BhHIIEOEIO U3 pr@OHpOBOHa OO eI0 OTKJIYeHMs, kKyD. M;



1T

v - ofweM Tasza, BHIEOUETO M3 TPYyOONpPOBOIa IMOCJEe eTo OTKJIYEeHUs,
2T
ky6. M;
vV = qT, (B.5)
1T
rne g - pacxom Tasa, OIpenesyisseMBl [0 TEexXHOJOTUUEeCKOMYy peIrJlaMeHTy B
3aBUCUMOCTM OT IaBJeHMS B TpyOONpoBOme, €ro IMaMeTpa, TeMlIepaTyphl I'a30BOM
-1
cpenrl ¥ T.n., kyb. M X C ;
T - Bpewms, onpegnensemoe o B.1.3, c;
2 2 2
\ =0,0l xmmP (r L +r L + ... +1r L), (B.o)
2T 2 11 2 2 n n
roe P - MaKCUMaJIbHOE oaepjieHrMe B TPYyDOONpPOBOIE IO TEeXHOJOTUUECKOMY
2

persaMeHTy, Klla;

r — BHYTPEHHUM pamumyc TPpyOOIpOBOINOB, M;

L - niuHa TpyOONPOBOIOB OT aBapMMHOTO allllapaTa IO 3aIBUXEK, M.

B.1.5. Macca IapoB KUIOKOCTU m, KI', T[OCTYIMBUIMX B OKpyXamwiee
IPOCTPAHCTBO IMIPM HaJMUMM HECKOJIbKMX MCTOUHMKOB MCHapeHMus  (IIOBEPXHOCTHb
PasIUTOV XUIOKOCTH, IOBEPXHOCTH CO CBeXeHaHeCeHHBIM COCTAaBOM, OTKPHITHE
eMKOCTU M T.Il.), OINPEeNeyiseTCs U3 BHPaXeHUsd

m=m + m + m + m , (B.7)
o) eMK CB.OKp nep
roe m - Macca XMOKOCTM, MCHapMBIIEMCH C NOBEPXHOCTM pasjiMba, KI';
p
m - Macca XMIOKOCTM, MCIAPHUBIENCH C NOBEPXHOCTEM OTKPEITEIX E€MKOCTEMN,
eMK
KI';
m - Macca XMOKOCTHM, MCIapMBUENCSA C I[IOBEPXHOCTEMNM, Ha KOTOPHe
CB.OKp
HaHECEH [PMMEHSEMEM COCTaB, KI';
m - Macca XMIOKOCTM, MCIAPHUBIENCH B OKpyXaolee NPOCTPaHCTBO B Clydae
nep
ee neperpesa, KrI.
[Ipy 3TOM KaxIoe M3 Cjal'aeMbIX (m , m , m ) B bopwmyre (B.7)
s eMK CB.OKp

OonpenesidiT M3 BBEIPAXEHUMA

m=WF T, (B.8)
n
-1 -2
rne W - MHTEHCMBHOCTBL MCIIAPEHMS, KI' X C X M
F - mJjomanes uclIapeHus, kB. M, olpeneyisgeMas B COOTBeTCTBMM C B.1.3 B

12
3aBUCMMOCTM OT MaACCH XMOIKOCTM m , BRHINEOIIEN B OKpyXawumee IIPOCTPaHCTBO;

I
T - OPOIOJIXUTEJBHOCTBL MNOCTYIJIEHMA [NAapPOB JIETKOBOCIUJIAMEHAIMXCA M TOPIUMX
XMIKOCTEM B OKpyXaollee MNPOCTPaHCTBO coIyiacHo B.1.3, c.
BesmuuHy m onpenesnanT no ¢opmyse (npm T > T )
nep a KU
2c (T - T )
P a KUI
m = min[0,8m ; -—--——-———————-- m ], (B.9)
nep I L I
ucn
roe m - Macca BbHIIEOUE) NeperpeToM XMOKOCTHU, KI';

II
C — YZIeJIbHaAd TeIlJIOEMKOCTL XMIKOCTM IIPM TeMlIlepaType IleperpeBa XKNMIOKOCTUM



p

-1 -1
T , Ix x KO x K
a
T - TeMIepaTypa [IeperpeToM XUAOKOCTM B COOTBETCTBUM C TEXHOJOIUMUECKUM
a
perJjlaMeHTOM B TEeXHOJIOTMYECKOM alnapaTe uwiu obopynoBaHuM, K;
T - HOpMallbHad TeMlIepaTypa KUIeHua Xxunkoctu, K;
KUII
L - yIOeJibHad TelJoTa MCIapeHusa XUIOKOCTU [IpM TeMlIepaType Ileperpesa
UCII
-1
xunkoctu T , Ik X KI .
a
Eciy aBapuMHasa CUTyalMs CBsA3aHa C BOSBMOXHBIM I[IOCTYIIJIEHMEM XUIOKOCTU B
PacCIBUJIEHHOM COCTOSHMM, TO OHA IOJIXHA OBITH yuTeHa B dopmysie (B.7) BBEeIIEeHMEM

OOIIOJIHMTEJIBHOT'O CJjiar'aeMoIro, Y4YMTHEIBAamIeIo o@mym Maccy HOCTyHMBmeﬂ KMIOKOCTU
OT PacCIIBUJIAKRIMX YCTpOﬂCTB, nCcxXomd m"M3 MHNPOOOJIXMTEJIBHOCTM MX paGOTH.

B.1.6. Macca m Bmmenmeﬁ XMIOKOCTIN, K, onpenejidnT B COOTBETCTBUMA C
II
B.1.3.
B.1.7. VIHTEHCUBHOCTb MCIIapeHnA W ornpenejideTrcsd I10 CIIpaBOYHBEIM n
OKCIIEPVMEHTAaJIb HBIM JaHHEBIM . Oiisa HEeHarpeTeIX BERIIIE pacquHoﬂ TeMIIepaTypPrl

(oxpyxawmey cpensl) JIBX npr OTCYTCTBMM HOaHHEIX IOINYyCKaeTCsa pacCuMTeEBATHL W IO
dbopmysie

_6 _
W =10 \/M x P, (B.10)
H
-1
roe M - MoOJsApHas Macca, KI' X KMOJIb  ;
P - @maBJleHMe HACHIEHHOT'O Ilapa IIpM pPacdeTHOM TeMIepaType XUIKOCTH,

H
onpemejsiseMoe IO CIPAaBOYHBIM JaHHBM, Klla.

B.1.8. Macca mapoB XMOKOCTM, HATPETOM BHIIE PACUETHOV TEMIEPATYPh, HO HEe
BHIIE TEMIEPATYPHE KUIIEHMS XUIKOCTM, OINpelejiseTcs B cooTBeTcTBUMM C A.2.8
(npunoxeHue A) .

B.1.9. Iysa CXWXEHHHX yIJIEBOLOPOIHEIX razos (CYI') mpmM OTCYyTCTBMM IAHHBIX
IOOIIyCKaeTCsa PaCCUMTHBATL yIeJIbHYI Maccy wucrnapmueuerocs CYI' m u3 [OpoJsIMBa,

cyT
-2
KI' X M , IO dopmyJse

5,1 x \/Re x mamBra t

M /t B
m = -———(T - T ) x (2nambma \/-——— + ———————————— ), (B.11)
CcyT L 0 X TB M a d
Mcn
-1
roe M - mosiAapHasa macca CYI', KI X MOJb  ;
L - MOJIbHasA TemjaoTa mucnapexnmsa CYI' npm HadaJlbHOM TeMmmnepatrype CYI' T ,
VICII X
-1
Ix X MOJIb ;
T - HadajlbHada TeMIepaTypa MaTepualsia, Ha I[IOBEPXHOCTb KOTOPOI'O
0
paznueaerca CYI', K;
T - HauvasibHasa TeMIeparypa CYI', K;
X
gamMbna -  KO3QPULMEHT TeIlJIONPOBOOHOCTM MaTepuasa, Ha I[IOBEePXHOCTb
TB
-1 -1
KOTOpOoro pasjamBaetTca CYI', BT x M x K
aamMona
TB

a = -———7—7"—- - KO2OPMLIMEeHT TEMIIEPaTypONpOBOOHOCTM MaTepuasa, Ha



C po

TB TB
-1
[IOBEPXHOCTbL KOTOPOT'O pasjueaetTrca CYI', kKB. M X C ;
C - TEeIUJIOEMKOCTb MaTepualjla, Ha [NOBEPXHOCTb KOTOPOIO pasjmBaeTrca CVYI,
TB
-1 -1
Ix X KD x K
Po - IIJIOTHOCTHL MaTepualna, Ha [IOBEPXHOCTbL KOTOpoTo pazsjmueaercsa CVYT,
TB
-3
KI' X M
t - Tekyllee BpeMs, C, IPMHMMaeMOe PaBHBIM BPEMEeHM IIOJIHOT'O ucrnapeHmus CYT,
HO He Dojyee 3600 c;
ud
Re = —--- uucno PeMHOJIbICA;
HIO
B
-1
U - CKOPOCTbL BOBIOYWHOT'O IIOTOKA, M X C
/4F
/ "
d = \/-——- - XapaKTepHH pasMmep nposmsa CYT, M;
I
-1
HIO — KMHeMaTudeCKad BA3SKOCThL BO3O0yXa, KB. M X C ;
B
-1 -1
aaMbrna - KO20OMUMEeHT TeNnJonNpOBOINHOCTM BO3OyxXa, BT X M x K
B
dopmysia (B.1l1l) cnopaBenmmuea mina CYIT ¢ Temnepatypom T <= T . Ilpm
X KUII
TeMIepaType CYI' T > T OOIOJIHUTEJIBHO pacCUMTEBaAeTCHa Macca neperpetex CYT
X KUII
m no dopmysie (B.9).

nep

B.2. PacuyeT ropmsoHTanbHbIX pa3MepoB 30H, OrpaHW4YMBaOLMX [a30- M MNApPOBO3AYLUHLIE CMEcu C
KOHLUeHTpauuen roptodero Bbiwe HKIP, npu aBapuiHOM MOCTYMNNEHUN TOPHOYMX ra30B M NapOB HeHarpertbixX
NErkoBOCMNIAMEHSIOLLMXCS KUOKOCTEN B OTKPLITOE MPOCTPAHCTBO

B.2.1. Topu30OHTAaJIbHEE pasMepsl 30HE R , M, OTrpaHMYMBawume o06JaCThb
HKIIP
KOHLIEHTPAaLMM, [NPEeBBIIAKIMX HIWKHMM KOHLIEHTPAUMOHHEDM Npenesyl pPacCHpOCTPaHeHUHd
nnameHu (C ) o T'OCT 12.1.044, BuuucagnT 10 dopMyJiam:
HKIIP

- myng ropoumMx rasos (I'T):

R = 7,8 x (———=—————- ) , (B.12)
HKIIP po C
r HKIIP
(B pen. Usmenenmus N 1, yre. Illpmxazsom MUC PO ot 09.12.2010 N 643)

- IJId [IapOB HEHaI'PeTHX JIETKOBOCIJIAaMeHAomMxXCa XxXuaxkocTen (JIBX) :
P m

R = 3,1501 x \/K(----- ) o T—— ) , (B.13)
HKIIP C po P



TIe m - Macca I[NOCTYNMBIMX B OTKPEITOE MNPOCTPaHCTBO [T mnpm aBapuUMHON

T
cCuTyauum, KI';
po - mwiIoTHOCTb I'T NpM pacueTHOM TeMrepaType ¥ aTMocdepHOM HaBJIEHUM,
T
-3
KI' X M ;
C — HIMXHMM KOHLEHTPALMOHHBI Npenejl paclpocTpaHeHuda njaMeHu [T wim
HKITP

napoB JIBX, % (oOBeMHEIX) ;
K - xosbduimeHT, npuHMMaeMell paBHemM K = T / 3600 mis JIBX;

m - Macca napos JIBX, nocrynmBmMX B OTKPHTOE INPOCTPAHCTBO 3a BpeMda
o
IIOJIHOT'O MCIlapeHus, HO He Oojiee 3600 c, Kkr;
PO - IUJIOTHOCTb Iapok JIBX nNpu pacdeTHOM TeMIepaType ¥ aTMochbepHOM
b
-3
OaBJIeHMM, KI' X M ;
P - @DaBJleHMe HACHIMIEHHHX HapoB JIBXK npu pacueTHOM TeMnepatype, klla;
H
T - NPOOONMXMTEJIBHOCTE IOCTYyIJIeHMa napoB JIBX B OTKPEITOE NPOCTPAHCTBO, C;
-1
M - MosigapHad Macca, KI' X KMOJIb  ;
-1
V - MOJIbHEM OOBeM, paBHEM 22,413 ky®. M X KMOJb ;
0
t - pacueTHad TeMmIeparypa, °C. B KayecTBe paCuUeTHOM TeMIepaTypPH
p
crenyer NPUHUMATH MaKCMMaJIbHO BO3MOXHYIO TeMIepaTypy BO3IOYyXa B

COOTBeTCTByIOU_[eﬁ KJIMMaTUUYEeCKOM BO0HEe WU MaKCVMaJIbHYIO BO3MOXHYIO TEeEMIIEPaATYypy

BO3IOyxa IO TEeXHOJOTMUYEeCKOMY PperjlaMeHTy C YUeTOM BOBMOXHOT'O [IOBHIIEHUS

TeMrnepaTypsl B aBaPUMHOM curtyauum. EcamM TakKoro BHAUEeHUdA pacueTHOM

TeMIepaTypsl € MO KakuMM—JMOO NpMUMHaM OINPEeNesiMTh He YyIaeTcs, »OOoINyCKaeTcs
P

NPpUMHMUMATE ee paBHOil 61 °C.

B.2.2. 3a HauvaJio OTCUeTa TOPMIOHTAJILHOTO pasMepa 3O0HH MNPUMHYMMAKT BHEIHME
ra®apuUTHEIE Pa3MEepPHl allnapaToB, YCTAHOBOK, TpPpyOONPOBOIOB ¥ T.IO. Bo Bcex
cryuyaax sHaueHue R OOJIXKHO OvlTh He MeHee 0,3 M gna I'T u JIBX.

HKIIP

B.3. PacueT n3bbiToYHOro AaBneHus n uMmnynbca BOSIHbI AABMEHUSA NpU CropaHnn CMEeCer roproYmx rasoB 1
MapoB C BO3OYXOM B OTKPbITOM MPOCTPaHCTBE

B.3.1. Vicxoga 13 paccmaTpMBaeMoro cLeHapusa aBapun, onpeaensitoT MacCy m, Kr, FOprYmnx rasoB v (Mnu)
napos, BbllleaLlwmnx B aTMocdepy M3 TEXHONOrMYEeCKoro annapara B cootsetcTeum ¢ B.1.3 - B.1.9.

B.3.2. N3bbiTouHOe aaenenve OEJIBTA P, kla, pa3smBaemMoe npw CropaHnM ra3onapoBO3AyLUHbIX CMECEMN,
paccuuTbIBalOT MO hopmyne

0,8m 3m S5m
np np np
IEJIBTA P = P (-—-——- S + —==-), (B.14)
0 2 3
r r r
rone P - armocdepHOe mamisieHme, klla (momyckaeTcs nNpmHMMATHL paBHeM 101 xIla) ;
0
r - PACCTOSHME OT I'€OMETPUUECKOTO LIEeHTPpa IT'al30lNapOBO3OYMHOTO objlaka, M;
m - INpuBeIeHHas MaccCa rasa wiM Iapa, KI', paccuMTaHHas o0 dopMmyJie
ap
Q
cr
m = -——— xXxm Z, (B.15)
np Q
0



roe Q - yIOeJybHas TeIlJloTa CropaHMs TIasa wiM napa, X X KT

cr
Z - xo2QOMUMEeHT ydacTusa TIopldMx Tas30B M [IapoB B TOPEeHMM, KOTOPEI
OOollyCKaeTCsa NpuHMMaThL paBHeM 0, 1;
6 -1
Q - KOHCTaHTa, paBHag 4,52 x 10 [IOIx x x» ;

0
m - Macca TOpYMX T'a30B M (MJM) NAPOB, MNOCTYIMBIMX B pPel3yJibTaTe aBapuu
B OKpyXamllee IPOCTPaHCTBO, KI.
B.3.3. UMnyJsabC BOJIHH IaBJieHus i, I[la X C, pacCuMTHBAT O dbopmye

i = el _ (B.16)

B.4. Metog pacyeTta KpuTepmeB NOXapHON ONacHOCTU A5 ropHYUX Nbinen

B.4.1. B kayecTBe pac4yeTHOro BapunaHta aBapun Ana onpeneneHna Kputepues no>|<apH0|?1 onacHocTu Aansa
ropro4mnx nbinen cnepyet Bbl6|/1paTb Hanbonee He6.l'|aFOI'|pI/IF|THbII7I BapuaHT aBapun unm nepuon Hopmaanon
paGOTbI annapartos, Npun KOTOPOM B ropeHumn I'IbI.I'IeBO3p,yLLIHOIZ CMeCK yyYacTeyeTt Hanborbllee KONMYecTBO BeLlecTB
nnn marepuarnos, Hanboree onacHbIX B OTHOLLIEHUN nocneacTBuUi Takoro ropeHua.

B.4.2. KonnyecTBo NOCTYNMUBLLMX BELLECTB, KOTOPbIE MOryT 06pa3oBbiBaTh roploYme NblneBo3ayLiHbIE CMecH,
ONpeaensoT Ucxods U3 NPeAnochIfikM O TOM, YTO B MOMEHT pacyeTHON aBapuy NpomnsoLLna nnaHosasi (PEMOHTHbIE
paboTbl) UMM BHe3anHas pasrepmeTMsaums OQHOro M3 TEeXHONMOrMYecKkMX annapaTtos, 3a KOTOpOW nocrnegosan
aBapuiHbIN BbIOPOC B OKpy>KatoLee NpOoCTPaHCTBO HaxOAMBLLENCH B annapare Nbinun.

B.4.3. PacuyeTtHas Macca nbinv, MOCTYNUBLUEA B OKpYXalollee MNpOCTPaHCTBO MpU pacyeTHOW aBapuu,
onpegensaetca no oopmyne

B3 aB
M = min < , (B.17)
po V / Z
cT aB

rne M - pacueTHas Macca [IOCTYyNMBIIEM B OKpyXalllee MNPOCTPaHCTBO TOPIYEeN IIBUIM,
KT;

M - pacdeTHasa Macca B3BUXPUBUIEMCHA MNBEUIM, KIT';
B3
M - pacdeTHas Macca [OBJIM, [OOCTYNMBIIEM B pPe3yJibTaTe aBapMMHOM
aBs
cCUTyaumm, KI';
po - CTexmoMeTpMuuecKasd KOHLIEHTpalUusa TOopodYe)y IbUIM B aspoB3BecH,
CT
-3
KI' X M ;
\Y% - pacuUeTHBM OOBEeM I[BUIEBO3OYWHOTO o6Jaka, o0pas30BaHHOTO IIpU
aBs

aBapMMHOM CUTyauuu, KyO. M.
B oTCcyTCTBME BO3MOXHOCTM IOJIyUeHUS CBeIeHUM IJid pacdeTa V oonyckKaeTcs

aB
IPUHUMATH
M =M + M . (B.18)
B3 as
B.4.4. M onpenesidanT 10 popMmyie
B3
M =KK M, (B.19)
B3 T B3 II
rone K - moJjig ropoduelr IbUIM B OOWeM Macce OTJIOXKEHWUM IIBLIIM;

T



K - IoJjia OTJIOXEeHHOM BOIM3M allapaTa IIbUIK, CIIOCOOHOM Iepe’THM BO

B3
B3BEIIEHHOE COCTOSHME B pes3yJbTaTe aBapuMMHOM cuTyauum. B oOTCyTCTBHUE
SKCIEPUMEHTAJIbHEIX IOaHHEIX O BejuumHe K monyckaeTcs HpuHmMaTb K =0,9;
B3 B3

M - Macca OTJOXMBLIENMCS BOIM3M annapaTa MNbeJIM K MOMEHTY aBapuu, KI'.

I

B.4.5. M onpenesyigiT IO bopMmyJie

aBs
M = (M + gT) x K , (B.20)
aBs an I
roe M - Macca Topodel IbIM, BHOpPacCHEHBaeMOM B OKpyXawiliee MIPOCTPAHCTBO IIpK
an

pasrepMeTM3alum TEXHOJIOTUYECKOTO annapara, KT; pu OTCYyTCTBUU
OTPaHMUMBAKIMX BEOPOC MBEUIM MHXEHEPHHIX YCTPOMCTB CJlelyeT [IPpMHMMATL, UYTO B
MOMEHT pacueTHOM aBapumu IPOMUCXOOUT aBapuMHEM BHOPOC B OKpyXamwlee
IIPOCTPaHCTBO BCEM HaxXOIMBIIEMCS B allapaTe IIbBUIM;

g - NPOM3BOIUTEJILHOCTbL, C KOTOPOM MNPONOJDKAeTCs IOCTYIJIeHMe MBUJIEeBUIOHBIX
BEUECTB B aBapMMHH alnapaT o0 TpyOolpoBomaM IO MOMEHTa MX OTKJIOUeHMS,

-1

KI' X C ;

T - pacueTHOe BpeMsa OTKJIOUEHUd, C, onpernenfgeMoe B KaXIOM KOHKPETHOM
cllydyae, MCXOOS U3 peajibHOM OOCTaHOBKM. CllegyeT MNPMHMMATE PAaBHEIM BpPEMEHMU

Cpa@aTbIBaHMH CUCTEMBEI aBTOMATUKM, €CJIM BEPOATHOCTHB €€ OTKa3a He IIpeBHIaeT
0,000001 B rom mim oOeCIIEUEHO PE3EPBUPOBaHME €€ DJIEMEHTOB (HO He Oojiee 120

c); 120 c, ecnm BepOATHOCTH OTKazsa CUCTEMH abBToMaTukM nperBvmaeT 0,000001 B
Ton M He of0ecrneueHO pesepBUpoBaHMe ee osiemeHToB; 300 ¢ nOpM  pPydYHOM
OTKJIUEHUN ;
K - xo»0bduuMeHT MNbUIEHMSA, NPEeOCTAaBJISKUMM OTHOIEHME MaCChE B3BEUIEHHOM B
I
BO3IOyxXe IMBJIM KO BCeM Macce IbUIM, I[IOCTYNMBIIEM M3 anlaparta. B OTCyTCTBUE
DKCIEPUMMEHTAJIbHEIX HOaHHBEIX O K pmomyckaercsa npuHmMars: 0,5 -  1»njuas meuler  C
o
oucrnepcHocTrio He MmeHee 350 mxMm; 1,0 - Ojsg meUIeM C OMCHEPCHOCTBIO MeHee 350
MKM .

B.4.6. lcxonos M3 pacCMaTPUBAEMOTO ClLEeHapus aBapuM OINPenesignT Maccy M,
KI', TOpluYey NOBEIIM, [NOCTYNMBIIEM B pe3yJibTaTe aBapuM B OKpyXamolee IPOCTPaHCTBO
B cooTBeTCcTBMM C B.4.1 - B.4.5.
B.4.7. UzOwmTouHOe gnabyneHue [JEJIBTA P Ojisg ropoumMx [ObJIEM pPACCUMTHIBAKT B
cllenymuen NOCJIelOBaTEeJIbHOCTU::
a) ONpenendanT NPMBEIEHHYID MAaCCy ITopldyey OeM M, KI', 0 dopMmyJsie:
np

m =MZH / H , (B.21)
np T 70

TIme M - Macca Topluel MUK, [NOCTYNMBIIENM B pes3yjlbTaTe aBapuM B OKpyXawoiee
IPOCTPAaHCTBO, KI';

7 — KO®bOOMUMEHT yyacTus [OBJIM B TOPEHUM, 3HAUeHMe KOTOPOTO IOINyCKaeTCs
npuHMMaTh paBHEM 0,1. B OTHENIbHEIX OOOCHOBAHHEIX CJIydasx BeJuuMHa Z MOXET
OBITL CHMXEeHa, HO He MeHee ueMm mo 0,02;

-1
H - Temyora cropaHus nweum, Ix x KT ;
T
6 -1
H - KOHCTAaHTa, IpuMHMMaeMas paeuou 4,52 x 10 Ix x xr

©) BHUMCIIAIDT pacueTHOe M3OBHTOUHOe nabyjieHue [JEJIBTA P, klla, no dopmyJie:

IEJBTA P = P (-—---- +o—m———- + —==-), (B.22)
0

roe P - armocdepHOoOe mamieHue, Klla;



0
r - paccTosgHMEe OT lieHTpa M[NBJIeBO3OyWmHOTO o6jsaka, M. JonoyckaeTcs
OTCUMTHBATL BEJMUMHY ¥ OT T'€OMETPUUECKOTO LEeHTpa TEeXHOJOTMUECKOM YCTaHOBKMU.
B.4.8. UMnyJsabC BOJIHH IaBJeHus i, [la X C, BHUMCISOT 1O dbopwmyJe:

R _ (B.23)

B.5. Metog pacyeTra UHTEHCMBHOCTU TENOBOIo U3rny4vyeHus

B.5.1. IHTEHCMBHOCTb TEMNOBOIrO n3ny4yeHna paccyuTbiBaloT ANndA ABYX CllydaeB noXapa (I/I.I'II/I an4a Toro n3

HUX, KOTOprVI MOXET ObITb peanun3oBaH B [aHHOW TEXHOIOrn4eckomn yCTaHOBKe)Z

- noxap nponusoB JIBX, MK, CYI, CII (CKWwKeHHbIA NPUPOAHBIN ra3) UM ropeHue TBepAbIX FOpHYmX

MaTtepunanoB (BKJ'IIO‘-Iaﬂ ropeHue I'IbIJ'IM);

- "OrHeHHbIV Wwap".

Ecnu BO3MOXHa peanusauuna obowux cny4yaeB, TO Npu OLEHKe 3Ha4YeHUN Kputepua no>|<apH0|7| onacHocCcTn

Yy4nTbiBaeTCA Hanbonbluas 13 OBYyX BENMNYUH MHTEHCUBHOCTU TENJ10BOro n3ny4eHus.

-2
B.5.2. VHTEHCUBHOCTL TEIJIOBOT'O M3JIyYyeHUus Jd, kBT X M OJis rnoxapa
OPOJIMBA XMAOKOCTM MJIM IPY TOPEHUM TBEPILX MaTepMajioB PaCCUMTHBAIT IO GopMmyJie

qg=E F ray, (B.24)
fa
roe E - CPelHENOBEPXHOCTHAS IIJIOTHOCTbL TEIJIOBOT'O M3JIydeHMdA IIJIaMeHU,
f
-2
kBT x M
F - yrnjgoBom ko30dMUMEHT OOJIYyUEHHOCTU;
a
Tay — KORO0OMUMEeHT MNPpOoNyCKaHUSA aTMOCOhepH.
E IPUHUMAIT Ha OCHOBE UMEKIMXCH BKCIEPMMEHTAJbHEX HOAaHHEIX. JJd
f

HEKOTOPEIX XMIOKMX YIJIEBOIOOPOIHEIX TOIJIMB YKa3aHHBbIE IIaHHBIE IIPVMBEIEHEL B TabJsuie
B.1.

Tabnuua B.1 - CpegHenoBepxHOCTHAA NMIOTHOCTb TEMSIOBOrO U3My4YeHUs1 MnaMeHn B 3aBUCUMOCTM OT guameTtpa

o4yara 1 yaernbHaa MaccoBadA CKOPOCTb BbIrOpaHUA ANnA HEKOTOPbIX XUOKUX yrneBoaoponoB



Yrnesogopons! Es, KBT X M2 M,
Kr X M2 xct
d=10m d=20m d=30m d=40m d=50m
CIr (metaH) 220 180 150 130 120 0,08
CYT (nponan-6ytaH) |80 63 50 43 40 0,10
BeHsuH 60 47 35 28 25 0,06
[unsenbHoe TonnMeo 40 32 25 21 18 0,04
HedTb 25 19 15 12 10 0,04

Mpumeyanne. nga guametpos oyaroB meHee 10 M nnu 6onee 50 M cnegyeT npuHumats Ef Takol xe, kak u gns oyaros agnametpom 10 m
1 50 M COOTBETCTBEHHO.




Ipu OTCYTCTBUU IAaHHEIX HOONyCKaeTCs IMPMHMMATH BEeJUUMHY E PaBHOM
f
-2 -2 -2
100 xBT X M ona CYI', 40 xBT X M - nna Hedprenponmyxkrtor, 40 kBTt x M -
IIJIT TBEPHOBIX MaTepuaJioB.
B.5.3. PaccuuTeHBanT 20OeKTUBHHEIN OmaMeTp npoJsmuea d, M, o dopmyse:

/4F
d=\/--, (B.25)

jnnzs

2
rne F - niomwanbs npoJsiMBa, M
B.5.4. BHUMCISIT BHCOTY IJlaMeHM H, M, 1o oopwmyJse:

M 0,61
H = 42d(--———------- ) , (B.26)
po \/gd
B
-2 -1
rge M - ynesnbHas MaccoBas CKOPOCTbL BHIOPAHMS XMIOKOCTM, KI' X M X c
-3
PO - IUJIOTHOCTbL OKpyXaolero BO3Oyxa, KI' X M ;
B
-2
g - yckopeHmMe cBoBbomHOTo nameHus, g = 9,8l M x C
B.5.5. OnpenendgoT yIJIOBOM kO3bdmuMeHT obnydyeHHOCTM F 1o dopmyrnam:
9
/2 2
F =\/F +F, (B.27)
q \% H
rone F , F - daxkTopel OOJIy4EHHOCTM IJId BEPTMKAJBHOM M TOPMBOHTAJIbHOM

v H
IIJIolafOK COOTBETCTBEHHO, KOTOPHBE OIIpenesidioT C IIOMOIBIO BmpameHMﬁ:

1 1 h h /s -1 A /(A + 1) x (S - 1)
F = --x [- x arctg(--——----- ) - - x {arctg(\/ ----- ) - ——————- x arctg(\/-——-——-———-——-———- )31,
\ jniZs S S S + 1 (A - 1) x (S + 1)
/2 /2
\/s -1 \/A -1
1 B-1/S5S /(B + 1) x (S - 1) (A -1/ 9) /(A + 1) x (5 - 1)
F = --x [-———————- ) x arctg(\/-————=———————————- ) = mmmm——————- x arctg (\/------------------
H nn B-1) x (s+1) (A - 1) x (S + 1)
/2 /2
\/B -1 \/A -1
2 2
h +S8 +1
A= ———mmmmm e , (B.30)
28
2
1+
B o= ——mmme , (B.31)
28
2r
s = —, (B.32)
d
2H
h o= -, (B.33)
d
Toe r - PacCTOoAHME OT I'e€OMETPMYECKOTO LeHTPpa NpojMea OO  OGJydYaeMoro

obvekTa, M.
OnpemensaoT KO3bOMUMEeHT nponyckaHmsa aTMocdepsl no dopmysie:

-4
Tay = exp[-7,0 x 10 x (r - 0,5d)1]. (B.34)

-2
B.5.6. VHTEHCMBHOCTBL TEIJIOBOT'O M3JIydyeHUs ¢, KBT x M , 1mjusa "OT'HEHHOTO



mapa" paccumTHBabLT o dGopmyse B.24.
E omnpeneysonT Ha OCHOBE MMEKNUMXCS BKCIEPVMEHTAaJIbHBEIX MNaHHHX. JonyckaeTcs

f
-2
npuuMMaTs E  paBHEM 450 XKBT X M
f
B.5.7. F BruucngaoT no dopmyse:
q
H/ D + 0,5
s
F = -———----——————— , (B.35)
q 2 21,5
4 x [(H/D +0,5 + (r/ D) ]
s s
roe H - BeIcOTa uUeHTpa "orHeHHOTO wmapa", M;
D - sbbexTwBHEM nuamMeTp "OT'HeHHOT'O wapa", M;
s
r - paccTosHMe OT OOJjlydaeMoro OOBEeKTa OO TOYUKM Ha I[OBEPXHOCTU BeMJu
HENOCPEeICTBEeHHO IoH LeHTpoM "orHeHHoOro mapa", M.

B.5.8. DbbexTmBHEM nOmaMeTp "OrHeHHOTO mapa" D paccumMTHBAKLT 0 QopMyJie:
s

0,327
D = 5,33m , (B.36)
s
Toe m - Macca TOoplYero BellecTBa, KI'.
B.5.9. H ompenesdgioT B XOIEe CHeLMalIbHHEX MCCienoBaHmii. JlonyckaeTcs
npmHuMaTs, H paBHOM D/ 2.
s
B.5.10. Bpewmsa cymecTeoBaHmua "orHeHHoro mapa" t , C, pPacCuUMTHBAKLT IO
s
dbopmysie:
0,303
t =0,92m . (B.37)

B.5.11. KooddmumeHT nponyckaHus aTrMochepsl Tay PaCCUMTHBAWLT 10 QopMmyrie:

o D
-4 /2 2 s

ray = exp[-7,0 x 10 x (\/r +H - --)]. (B.38)
2

B.6. Metog pacdeta paguyca BO3LOEWCTBUS BbICOKOTEMMNEPATYPHbLIX MPOAYKTOB CropaHus raso-
NMapoBO34YLLUHOW CMECU B OTKPbITOM NPOCTPaHCTBE

Pamnyc BO3IEMCTBMS BEICOKOTEMIEPATYPHEIX [IPONYKTOB CI'OPaHMA Tasz0— WIK
[IapOBO3OYINHOM CMECHM B OTKPBITOM IIPOCTPaHCTBe R , M, PaCCUMTHBAKLT IO QopMyJe:
F

R =1,2R ’ (B.39)
F HKIIP

roe R - TOPMBOHTAJIBHEM pasMep 3O0HHE, OoI'paHMuMBamumey o6JjlacTb
HKITP

KOHLIeHTpauuy, npesbuuaiommx C , omnpenensemet no dopmyse (B.12).
HKIIP

B.7. Metopg pacyeTa AnvHbl hakena npy CTPYMHOM FOPeHUN roptovmx rasoB

Inmua baxeyna L , M, OPM CTPYMHOM T'OPEHMM I'OPHUYMX I'a30B PACCUMTEBAT 10

d
dbopmyie:
0,4
L = KG ’ (B.40)
d
roe K - KO3(QPMLMEHT, KOTOPBIM NPM MCTEUYEHUM CXaTEX I'a30B NPMHMMAETCS PaBHBM
12,5; npu mncreuveHum naposoy ¢asw CYD' mmm CII' - 13,5; Opu MUCTEUYEHUM XUIKOMN
baser CYT mnm CHOI' - 15;
-1

G - pacxon TopnyYero rasa, KI X C

nnn



MpunoxeHwve I
(obsizaTensHoe)

_ METOOWMKA
BbIMNCINEHUA YCITOBHOW BEPOATHOCTU MOPAXKEHNA YEJTOBEKA

CnncoK N3MEHSIIOLLMX LOKYMEHTOB
(B peq. N1ameHeHus N 1,
y1B. Mpukazom MHC P® ot 09.12.2010 N 643)

I".1. MNpwn oueHke NoXapHOro pucka A51s HapyXXHON YCTaHOBKM cnegyeT paccMaTpuBaTh criegytolme onacHble
hakTopbl:
(8 pea. NameHenns N 1, ytB. MNpukazom MYUC P® o1 09.12.2010 N 643)

- 130bITOYHOE naBneHne u MMmnynbC BOIHbI AaBneHuna npu cropaHun raso-, napo- Unn nbineBo3OYLLIHbIX
cMmecen Ha OTKPbITOM MPOCTPaHCTBE;

- TennoBoe uany4dyeHue npu noxapax npornnBoB ropro4nx )KVIAKOCTGVI M noXapax TBepAblX mMaTtepunarnos,
peanu3aumm "orHeHHoro wapa", CTpynHOM ropeHuu;

- BO30eNCTBME BbICOKOTEMMNEPATYPHbIX NMPOAYKTOB CropaHuUs raso- UMy napoBO3AYLUHON CMECU B OTKPLITOM
npocTpaHcTBe.

Ecnv ona paccmaTpuBaeMoil HapyXHOW YCTaHOBKM HEBO3MOXHAa peanusauusi Kakoro-nmbo U3 ykasaHHbIX
BblLLE OnacHbIX haKTOPOB, TO 3TOT haKTOp MPY OLLEHKE NOTEHUMANbHOMO pUcKa He YYUTbIBAETCS.

YCJIOBHYI BEPOSTHOCTB Q (&) IMOopaxeHus dYejioBeKa IIPM peaau3aluuy J—TOoTO

dj
CLeHapusa pPas3BUTUA aBapuM, KaK [IPaBWMJIO, BBUMCJIAIT IO 3HAYEHMAM [IpOoOUT—
byHkuum Pr. BsBamMMOCBA3b BEeJIMUMHEL Pr ¥ YCJIOBHOM BEPOSATHOCTM IIOPaXeHUS

yCcTaHaBJamMBaeTca Tabmauuen I'.1, MexOy pPenNepHBMM TOYKAMM KOTOPOM BO3MOXHA
JIMHEeVHAas MHTEPIOJAMS .

Tabnuua 1 - 3HayYeHnst YCrIOBHOW BEPOSTHOCTU MOPaKEHWUst YernoBeka B 3aBUCMMOCTM OT BESMYMHBLI MPobuT-
dyHKuMKn Pr



YcnoBHas

BenunynHa npobuT-doyHKumm Pr

BEPOSITHOCTb

nopaxeHus, % 0 1 2 3 4 5 6 7 8 9
0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,87 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50
70 5,562 5,55 5,58 5,61 5,64 5,67 5,71 5,74 5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33
- 0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09




T'.2. YCJOBHYI BEPOSATHOCTL I[IOPaXeHMsa uYejioBeKa MSBOBITOUHEM IOaBJIEHMEM [IPU
CTOopaHuM Iaszo-, I[Iapo-, I[BUIEBO3OYWHEX CMeCelM Ha PacCTOSHMM Y OT DIMIEeHTpa
openesifioT B CJIeOylllel [I0CJeNOBaTEeJIbHOCTH

- BHUMCJISOT M3OBITOUHOE marJjieHmue HOEJIBTA P © wuMOyJbC 1 OO MeTomawm,
NPMBEOEHHEIM B NPUIIOKEHUM B;

- mcxomsa u3 3HaueHwmit [EJIBTA P u i, BHUMCIHAT BeJIUUMHY NOpOoOUT-QyHKLUMM Pr
no dopmysiam:

Pr = 5 - 0,261n(V), (r.1)
17500 8,4 290 9,3
V= (-------- N (r.2)
HOEJIETA P i

roe IOEJIBTA P - us30ObITOUHOE IaBJieHue, Ila;

i - wmMInyJIbC BOJIHEL OaBJieHUMs, I[la X C.
C nomMmomeio Tabyguusl I'.1l  onpenesiglnT  YCJOBHYKD BEPOSTHOCTB IIOPaXeHUS
yeJjioBeka. Hanpmmep, npu 3HaueHum Pr = 2,95 sHauenHme Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 3Hauexnme Q (a) = 99,9% = 0,999.
dj
T'.3. YCJIOBHYK BEPOATHOCTH I[IOPaXeHMs UYeJIoOBeKa TEeIJIOBEM M3JIyueHMeM I[IPpU
moxape NpoJiMBa I'OplUYer XMAOKOCTHM, IIoXape TBEPHZOI'O MaTepuaja Wiu "OI'HEHHOM
mape'" onpenendiT B CJenyolel NOCJIeOOBaTEeJIbHOCTU:
a) PacCCuUumMTHBAT BeJMuMHy Pr no dopwmyJe:
1,33
Pr = -12,8 + 2,561ln(tg ), (r.3)

roe t - »sbdexTMBHOe BpeMsa B3KCIO3MULUUM, C;
-2
g - MHTEHCMBHOCTb TEIJIOBOTO M3JydYeHuMsa, KBT x M , omopegnensgeMas B
COOTBETCTBUM C MNPUIIOXEeHMEM B.
BemuumHy t HaxomaT:
1) mJia noXapoB IPOJIMBOB TIOPIUMX XMAOKOCTENM M I[IOXAPOB TBEPIBEX MaTepMaJioB

X
t=t + -, (I'. 4)
0 u
rIne t - xapakTepHOe BpeMs OOHapyXeHMsa Ioxapa, C (OOonycKaeTcs NPMHMMATL t =
0

5 c)i

b4 - paccTosHue oT MeCTa pPaclloJIOXeHMS dYejioBeka IO 3OHH, IIe

-2
MHTEHCMBHOCTB TEIJIOBOTO M3JIydeHMs He InpesbmaeT 4 kBt x M , M;
-1
U - CKOPOCTBb IBMWXEHMS UYeJIoBeKa, M X C (DonyckaeTcs [PMHMMATBL U =
-1

=5MxcCc );

2) oiisa BO3IOENCTBUA "orHeHHOTO mwapa" BeaMuuHa t OpMHMMAETCHS B

COOTBETCTBUM C IPUIJIOXEHMEM B;

6) ¢ nomompo Tabmmusl I'.1 onpemendaoT YCJIOBHYK BEPOATHOCTB NOPAaXeHMA
4yeJjioBeKa TEMNJIOBEM M3JIydeHMEM.

B cnydae, ecam paInMyC odara IoXapa OpM HoXape NpoJiMBa, [NOXape TBEepPObX
MaTepmrasyioB MM peanmsauuy "orHeHHOTO mapa'" OGoseme mnm paseH 30 M, yCJOBHAas
BEPOSTHOCTE I[OPaXeHMsd dYeJioBeKa NpuHMMaeTcs pasBHoM 100%.

I'.4. YCJOBHYK BEPOATHOCTb IOPaXeHUsa dYeJIOBeKa NPpM CTPYMHOM TOpPEeHUU
BEIUMCJIIAT CJeOynlyM Oo0pasoM:

- ONpemesanT OIMHY Qakejia IO MeTOOy B COOTBETCTBMM C NIPMIIOXeHMEeM B;

- B ciaydae, ecau L >= 30 M, yCJIOBHas BEPOSATHOCTL [IOPaXeHMUS IPUHUMaAETCSH

b
paBHOM 6%;
- B ciyuae, ecim L < 30 M, yCJIOBHAS BEPOSTHOCTH [OPaXEHMS [PUHMUMAETCH
b
paBHOM O.

I'.5. YCJOBHYK BEPOATHOCTH [OPaXeHMsa UYeJIoOBeKa B pes3yJbTaTe BO3IOENCTBUA

BEICOKOTEMIIEPATYPHEX NPOOYKTOB CIOpaHMsa ra30- UM [NapOBO3IOYMHOM CMeCcHu Ipu



peanmsBauuy II0Xapa—BCIBIIKY BEUMCIISOT CJeOyomyM O0pasoM:

- ONpemesignT pamuyC BOB3IOEMCTBUSA BEICOKOTEMIEPATYPHHX NPOOAYKTOB CIOpPaHus
Taso- WY  TapOBO3OYWHOM CMEeCM B OTKPHTOM I[IPOCTPAHCTBE IO MEeTOooy B
COOTBETCTBUM C HOPUIIOXEeHUEM B;

- B ciaydae, ecau R >= 30 M, yCJIOBHaAs BEPOSATHOCTL MOPAXEeHMS NPUHMMAETCS

F
paBHOM 100%;
- B ciaydae, ecaum R < 30 M, yCJIOBHaAs BEPOSATHOCTL MOPAaXeHMUS MIPUHUMAETCSH
F
paBHOM O.

Mpunoxexve O
(pekomeHpyemoe)

PACHETHOE OMNPEQENEHNE
KOS®OUUWMEHTA Z YHACTUA B TOPEHUW TOPHOYNX TA30B U NAPOB
HEHAIPETbBIX NEFKOBOCIIAMEHAOLWNXCA XXNOKOCTEN

I.1. IlpuBemeHHEle B NPWUJIOXeHMM [JI pacueTHHEe OGOPMYyJIEl [IPMMEHSAITCHS IOJid
cinyuas 100m / (po v ) < 0,5C [C - HMWXHMM KOHLEHTPAaLMOHHEIM
T,I1 CB HKIIP HKIIP
npenesl paclpoCTpaHeHMs IIJIaMeHM T'al3a MM napa, % (0OBeMHBIX) ] M I[IOMENEHUM B
bopMe OpPAMOYTOJIBHOT'O Iapajijlejienmiena C OTHOUEeHMEM OJMHE K WMpMHEe He 0OoJiee
OAaTU.
O.2. KoobdmumeHT 7 yyacTus TOPOUMX T'a30B U I[apOB HE HATPETHIX BHIIE

TEMIIEPATYPH OKpYyXaKlley Ccpemnbl JIEIKOBOCILJIAMEHAKIMXCSA XUIKOCTEY IIpX 3BaOaHHOM

ypOBHe 3HaumMmocTu Q (C > C) pacCcumMTHBAKT IO QOpMyJiaM:

1 1
- npu X <= -Lnuy <= -8
HKIIP 2 HKIIP 2
-3 C
5 x 10 mm HKIIP
Z = ——mm—mm——— po (C + ——- ) X Y Z ’ (0.1)
m r,n0 O mesbTa HKIIP HKIIP HKIIP
1 1
- npu X > -Lunuy > -S
HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
2 = ———————= po (C + —————- )FZ ’ (o.2)
m r,n0 O oeJybTa HKIIP
rne C - OPEeIsKCIOHEHLMAJIbHEM MHOXUTENb, % (OOBEMHBIX), PaBHBI:

0
— IpM OTCYTCTBUM IIOIOBMXHOCTNM BOBﬂymHOﬁ Cpelel OJjid T'OpKnYMX I'a30B

c =3,77 x 10 ————=-- ’ (I.3)
0 po V

- npnm OTCYyTCTBUU IIOOBMXHOCTU BOBHymHOﬂ Cpensl IJI4 I1apoB



JIETKOBOCIIJIAMEHSIMXCSA XUOKOCTEN

(O.5)

- IIpun IIOOBMXHOCTU BO3HymHOﬁ Cpenrl IJI4 I1apoB JIET'KOBOCIIJIaMEHAKIMXCHA

XKUIKOCTEN

C =C (-======== ) (1.6)
0 H C po V
H TII CB

e m - Macca raza wim napos JIBX, nocrynamoummx B OOBEM [IOMEUEHMS, KI';

OejbTa — OOINYyCTMMBIE OTKJIOHEHMSA KOHLUEHTpaluuM I[OIpM 3alaBaeMOM YPOBHe
3HaumMocTu Q (C > E), npuBeNeHHEEe B Tabmauue O.1;

X , Y , 2 - paccroaHuMsa o ocaMm X, Y m Z OT WMCTOUYHMKA

HKIIP HKIIP HKIIP

NOCTYIJIEHMSA Ta3a WM apa, OTPaHMYEHHBe HMXHMM KOHILEHTPALMOHHEM [IPeIeJiOM
pacnpoCTPaHeHusa IIJIaMeHM COOTBETCTBEHHO, M; pPacCCUMTHBAKTCA IO QopMyJiaM
(I.10) - (O.12);

L, S - miuMHa ¥ WMpMHAa I[IOMeUeHUT COOTBETCTBEHHO, M;

2
F - njowanp nojia noMemeHmsa, M
-1

U - NOOBMXHOCTB BO3OYUHOM CpeIbl, M X C ;

C - KOHUEHTpalMsa HACHIUEHHEX [IapOB IIPM PAaCYeTHOM TeMmIepaTtype t , °c,

H p
BOBIOyxa B NIoMemeHun, % (OOBEMHEIX) .
Tabmnua .1 - HJonoyCTuMMBIE OTKJIOHEHMSA KOHLEHTpauMy »OeJibTa IIPpYM 3adaHHOM

YPOBHe 3HaumMmocTu Q (C > E)



XapakTtep pacnpefeneHuvs KoHLeHTpaLumn _ penesra

Q(C>C)

[na roptoymx rasos Npu OTCYTCTBUM NOABUXHOCTM BO3AYLLUHOW cpeabl 0,1 1,29
0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04

[na roptodmx ra3os Npu NOgBMXHOCTU BO3AYLLIHOW cpeabl 0,1 1,29
0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03

Ons NapoB NerkoBoCMIaMEHsIOLIMXCA XXMOKOCTEW NpU OTCYTCTBUM MOABMKHOCTM 0,1 1,19

BO34YLUHOW cpeabl
0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46
0,000001 1,68

[na napos nerkoBocnnaMeHsIIoLWMXCH XXUAKOCTEN NPY MOABUXKHOCTU BO3OYLLHOW 0,1 1,21

cpensl
0,05 1,27
0,01 1,38
0,003 1,45




0,001 151

0,000001 1,75




I.3. KoHueHTpauusa C wMoxeT OBTb HalIeHa IO QopMyJe:

H
P
H
C = 100--, (n.7)
H P
0
rne P - OaBJIeHME HACHIUEHHEIX [IapPOB IIPM PaCUYeTHOM TeMIlepaType (HaxomsaT wm3
H
CIPaBOUHOM JUTepaTypH) , klla;
P - aTmocbepHoOe namJjeHue, pabBHoe 101 «lla.
0
YpoBEHDb 3HAUYMMOCTU o((Cc > E) BHIOMpPAT, MCXOLA n3 ocobeHHOCTEN

TEXHOJIOTMUYEeCKOT'O Ipollecca. JomnyckaeTcsa npuHumMaTe Q(C > C) paBHemM 0, 05.

O0.4. KosbdbuumeHT 7 yUyacTusa [IAapPOB HEHATPETHX JIETKOBOCIIJIAMEHSOMMUXCS
XUOKOCTENM MNPpM CTOpPaHuM MNapoBO3IOYIIHOM CMEeCH MOXeT OBThH onpenejieH no rpadmky,
IpMBENEeHHOMY Ha pucyHke I.1.

9,31

0,24+

011

0,4 0.6 0.8 18X

W

PucyHok [1.1 - 3aBncumoctb Z oT X

3HaueHMs X pPacCUMTEBAKLT IO QopmyJie

{C / C*, ecim C <= C*
H

H
X =< , (I.8)
1, ecoim C > C*
H
roe C* - BeJguMumMHa, =alaBaeMas COOTHOIEHMEM
C* = oucC , (I. 9)
cT

roe du - sddexTUBHEI KOnbQOMIIMEeHT M3OBITKA TOPOUETO, NPMHYMMAEMBI paBHBEM 1,9.

Paccroguma X , Y n zZ PacCCUMTHBAT IO QopMyJiaMm:
HKIIP HKIIP HKIIP
nenbTa C
00,5
X = K L(K x ln-————-———-—- ) , (O.10)
HKIIP 1 2 C
HKIIP
nenbTa C
00,5
Y = K S(K x ln-——————-—- ) , (0.11)
HKIIP 1 2 cC



0 0,5
Z = K H(K x ln-——-—————- ) ’ (0.12)
HKIIP 3 2 C
HKIIP
roe K - KO2QOMULMEeHT, NpMHMMaeMell paBHeM 11,1314 1Ojua TopouMx TIaso0oB U
1
1,1958 - 1mig JIeTKOBOCIIJIAMEHHKIMXCHS XUIKOCTEN;
K - xonbduumeHT, NpMHMMAaeMsM paBHEM 1 Oia TopouMx TIas3o0oB u K =
2 2
T / 3600 - Oja JIETKOBOCIUIAMEHARIMXCH XUIKOCTEM;
K - xondbduumeHT, npmHMMaeMmslt paBHEIM 0,0253 10mnsa ropiodux TasoB IIpu
3
OTCYTCTBMUM [NOIBMXHOCTM BO3mymHOM cpensl; 0,02828 - 1nOmus Topouux I'azs0B IpK
IOOBMXHOCTM BO3nOywHOM cpenwsl; 0,04714 - Ojg JIeETKOBOCIJIAMEHAUMUXCSA XUIKOCTEeM
npu OTCYyTCTBUU IOOBUXHOCTHU BOBOYIHOM cpensl u 0,3536 - s
JIETKOBOCIIJIaMEHANIMXCA XUIOKOCTEN MNPY NOIBMXHOCTM BO3OYUHOM Cpens;
H - BHICOTa MNOMENEHUs, M.
[Ipy OoTpMLIATEJIBHBIX BHAaUYeHMAX JIOTapudMoOB paccTosaHuda X ;Y n 2z

HKIIP HKIIP HKIIP
NpUHMManTCca paBHEMU 0.
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