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MNpeauncnosue

Lenm m npuHumMnol cTaHgaptusaummn B Poccuiickon Pepepauum yctaHosneHbl depepanbHbim
3aKoHOM oT 27 aeKabps 2002 r. N 184-d3 "O TexHUYeCKOM peryiMpoBaHun"”, a npasmaa NpuMeHeHus
cBOZ0B npasun - MNoctaHoBneHUem Mpasutenbctea Poccuiickoit Pepepaunn "O nopaaKe paspaboTku u
yTBEpPKAEHUA cBoAoB NpaBun" ot 19 Hoabpa 2008 r. N 858.

CBefieHMA 0 cBOAE NPaBu

1. PASPABOTAH ®I'Y BHUUMO MYC Poccum.

2. BHECEH TexHMYecKnm KomuTeTom no ctaHgapTtusaunmn TK 274 "MoxkapHas 6e3onacHocTb".

3. YTBEPX/AEH W BBEAEH B JEWCTBUE Mpukazom MYC Poccum ot 25 mapTta 2009 r. N 182.

4. 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO  TEXHUMYECKOMY PEryMpoBaHuioO U
METPOIOTUM.

5. BBEAEH BIEPBbIE.

1. O6nacTb NpuMeHeHUs

1.1. Hactoswmii cBog npaBwua pas3paboTaH B COOTBETCTBUM cO cTaTbamu 24, 25, 26, 27
®epnepanbHOro 3akoHa ot 22 utons 2008 r. N 123-d3 "TexHU4YecKuii pernameHT o TpeboBaHMAX NOXKAPHOM
6esonacHoOCcTU", ABNAETCA HOPMATUBHbIM [AOKYMEHTOM MO noXapHou 6e3onacHocT B obnactu
CTaHAapTM3auuMmM  A06poBONLHOrO  MPUMEHEHMA U yCTaHaB/AMBaeT MeToAbl  onpeaeneHus
KnaccMdUKaLUMOHHbIX MPU3HAKOB OTHECEHUA 3A4aHUIN (MM YacTeln 3a4aHUIA MeXAay NPOTUBONOXKAPHbLIMU
CTEHaMM - MOXKAPHbIX OTCEKOB), COOPYKEHWUIN, CTPOEHUA M NOMELLLEHUN (Qanee NO TEKCTY - 34aHUIK U
NoMeLLeHN) NPOU3BOACTBEHHOIO M CKNAZCKOrO HasHayeHus Knacca ®5 K Kateropysm no
B3PbIBOMOXAPHOM M MOXAPHOM ONacHOCTK, a TaKKe MeToAbl onpeaeneHua KaacCUPUKaLUOHHbIX
NPWU3HAKOB KaTeropmii HapyHbIX YCTAHOBOK MPOM3BOACTBEHHOrO M CKNAACKOro HasHavyeHus (aanee no
TEKCTY - Hapy»Hble YCTaHOBKM) MO NoXKapHOM ONacHOCTMU.

1.2. Knaccndumkauma 34aHMA M NOMELLEHUI MO B3PbIBONOXAPHOM M MOXKAPHOM OMacHOCTM
NpUMeHseTcs ANA  yCTaHOB/eHMA TpeboBaHWMM nNoXapHoit 6e3onacHOCTW, HanpaBAeHHbIX Ha
npeaoTBpaLLeHne BO3MOXKHOCTM BO3HMKHOBEHMA MoXKapa U obecneyeHne NpoTMBOMNOMKAPHOWN 3aLUmUThI
Nogen n nMyLLecTBa B C/ly4ae BO3HMKHOBEHMA NOKapa.

Knaccndumkauma HapyKHbIX YCTAHOBOK MO MOMKapHOM OMNAaCHOCTM UCMO/Ib3YeTCcA AN YCTAHOBAEHUS
TpeboBaHMI MOXKapHOM 6e30nNacHOCTW, HaAMpPaB/EeHHbIX Ha NpPeAOoTBPALLEHME BO3MOMKHOCTU
BO3HWKHOBEHMA MoXKapa U obecneyeHme NPOTMBOMOMKAPHOW 3alLUTbI AOAEN U UMYLLECTBA B C/yyae
BO3HWKHOBEHMA MOXKapa Ha HapyKHbIX yCTaHOBKaAX.



1.3. HacTosawwmi cBoa NpaBuA He pacnpocTpaHAeTcs:

- Ha MOMeLLEHMA U 34aHUA ANA NPOU3BOACTBA W XPaHEHWA B3PblBYaTbIX BellecTs (fanee - BB),
CPeacTB UHMUMMPOBaAHMA BB, 34aHMA U COOpPYXKEHMA, NMPOEKTMpyemble MO CreuMasbHbiM HOpMam U
npaBunam, yTBep>KAeHHbIM B yCTAaHOBNEHHOM NMOPALKE;

- Ha HapyKHble YCTaHOBKM ANA NPOM3BOACTBA W XpaHeHuA BB, cpepncts mHuummpoBaHua BB,
HapY»KHble YCTAaHOBKW, MPOEKTMpyemble MO CreuuasbHbiIM HOPMaM M Mpasuiam, YTBEPXKOEHHbIM B
YCTAHOB/IEHHOM MOPAAKE, a TaKXKe Ha OLEHKY YPOBHA B3PbIBOONACHOCTN HapyKHbIX YCTAHOBOK.

1.4. Hactoawmit cBog npaBua MOXKeT OblTb MCMOAb30BaH NpW pa3paboTKe cneumanbHbIX
TEXHUYECKMX YCIOBUIA NPU MPOEKTUPOBAHUMN 34aHUI, COOPYKEHUN, CTPOEHUI U HAPYKHbIX YCTAHOBOK.

2. HopmaTtuBHble CCblKMU

B HacToAlwem ceBoae npaBua NCNO/1b30BaHbl HOPMaTUBHbIE CCbIJIKU Ha cnep,yrou.l,mﬁ CTaHAapPT:

FOCT 12.1.044-89*. Cuctema cTaHZapTOB 6€30NacHOCTM Tpyaa. [oXKapoB3pbIBOOMNACHOCTb BELLECTB
M maTepuanoB. HomeHKnaTypa nokasaTenei 1 MeToabl X onpeaeneHus.

MpumeyaHne - Mpu NONb30BaHMM HACTOALLMM CBOAOM MpPaBWUA LLeNecoobpasHo MNpoBepuTb
OeNCTBME CCbIIOYHbIX CTAaHAApPTOB B MHPOPMALMOHHOM cucTeme OOLLero no/sib30BaHMA - Ha
oduumanbHOM caiiTe desepanbHOro areHTCTBa Mo TEXHUYECKOMY PEeryiMpoBaHuUIo M METPOIOTUU B CETU
MHTEepHET N1 No eXKerogHo nsgasaemomy MHGopMaLMOHHOMY yKa3aTesto "HaumoHanbHble cTaHaapTbl",
KOTOPbIM 0nyb6/IMKOBAH MO COCTOAHMIO Ha 1 AHBApA TEKYLLLEro roaa, U No COOTBETCTBYIOLLUM eXXEeMECSUYHO
n3gaBaembiM MHOOPMALMOHHBLIM yKasaTensm, onybaMKOBaHHbIM B TeKylem rogy. Ecam ccblnoyHbiii
CTaH4apT 3amMeHeH (M3MeHeH), TO nNpW MO/b30BAHUM  HACTOALWMM CTAaHOAAPTOM  cnedyet
PYKOBOACTBOBATbLCA 3aMEHAOLWMNM (M3MEHEHHbIM) CTaHAapPTOM. Ecam ccbllouHbIM cTaHAapT OTMeHeH 6e3
3aMeHbl, TO MOJIOXKEHME, B KOTOPOM [aHa CCbl/IKa Ha HEro, NPUMEHAETCA B YacTu, He 3aTparMBatoLLei aTy
CCbIJIKY.

3. TepmuHbI U onpegeneHms

B HacToalwem cBoZe MPaBUA MNPUMEHAIOTCA CAeaylolMe TEPMUHbI C COOTBETCTBYHOLLMMM
onpeaeneHuaMM:

3.1. ABapuiiHas CUTyaLMA: CUTYaLMA, XapaKTepPU3yHoLLaAaca BEPOATHOCTbIO BO3HMKHOBEHMA aBapum
C BO3MOXXHOCTbIO Ja/IbHEWLLEro ee pa3BuTus.

3.2. B3pblB nNapoBo3gyLIHOro ob6naka: NPOLEeCcC CropaHuA roproyelt MapoBO3AYLWHOW CMecu B
OTKPbITOM MPOCTPAHCTBE C 06Pa3oBaHMEM BOJIH AABNEHUA.

3.3. B3pbIB NapoBO34yLUHOM CMECHU B OrpaHMYeHHOM 0bbeme (pesepByape Uav NPon3BOACTBEHHOM
nomeLLeHNK): NpoLecc cropaHna obpasoBaBLLECA B OrpaHUYeHHOM 0bbemMe roproyeit MapoBo3AyLIHOM
CMECH C NOBbILLIEHMEM AaB/IEHMSA B 3TOM 0bbeme.

3.4. B3pblB pe3epByapa C Meperpetolr KUAKOCTbIO NPU BO3AEMCTBMM HA HEro ovara noxapa:
npoLecc paspylleHuns pesepByapa NpPU HarpeBe OT oYara NoXapa HaxoAALLEeNCcA B pe3epByape KUAKOCTH
OO0 TemnepaTtypbl, NPEBbIWAIOWEN HOPMANbHYIO  TemnepaTtypy KuMneHusa, C  LaJIbHENLMM
B3pPbIBOOOPa3HbIM BCKUMAaHUEM HKUAKOCTU. MpoLecc conpoBoxKaaeTca 06pasoBaHNEM BOH AaBAEHUA U,
€C/IN XXUAKOCTb roptodasn, "orHeHHbIm Wwapom".

3.5. B3pbiBOONacHasa CMecb: CMecb BO34yXa WM OKUCAUTENA C TFOPIOYMMM rasamu, Mnapamu
JIErKOBOCM/IAMEHSAIOWMXCA  KUOKOCTEN, TOPOYUMMM  MbIASIMU MW BOJNIOKHAMM, KOTopasa npwu
onpeaeneHHOW KOHLEHTPAaUMM U BO3HMKHOBEHMM MUCTOYHWMKA WMHUUMMPOBAHWUA B3PbiBa CMOCOOHA
B30PBATbCA.

3.6. Bpems oTKAto4eHMA (BpemMa cpabaTbiBaHWA): NPOMEKYTOK BPEMEHM OT Hayana BO3MOMXKHOIO
NOCTYN/IEHNs roproYero BeLecTea M3 Tpybonposoaa (nepdopauma, paspbiB, UISMEHEHUE HOMUHANBHOTO
AaBNEHMA U T.N.) A0 NOJIHOIO NPEKPaLLEHUA NOCTYN/IEHUA ra3a UM KUAKOCTU B NOMeLLeHMe.

3.7. Kateropus noxapHoi (B3pbIBOMOMKapHOW) onacHOCTM o6beKkTa: KaaccupUKaUMOHHan
XapaKTePUCTMKA MOXKAPHON (B3pPbIBONOXKAPHOW) OMACHOCTM 34aHMA (MAM YacTel 34aHMA Mexay
NPOTUBONOXKAPHbIMU CTEHAMM - MNOXKAPHbIX OTCEKOB), COOPYKEHUSA, CTPOEHUA, NOMELLEHUA, HAPYKHOM
YCTaHOBKMU.

3.8. Jlornyeckoe pAepeBo CobObITUIN: rpaduyeckoe OTparKeHMe OoObLLero xapakTepa passBuTMA



BO3MOXKHbIX aBaPUNHbIX CUTYyaUMUA M aBapuii C OTPaKEeHWemM MNPUYMHHO-CNeACTBEHHOM B3aMMOCBA3U
COBbITUIA B 3aBUCUMOCTM OT crneunduUKn onacHOCTU 06beKTa OLEHKM PUCKa C YYETOM BAUAHUS Ha HUX
MMEIOLLIMXCA 3aLLUTHBIX MepPonpUATUIA.

3.9. OrHeHHbIM Wap: KpynHomacwTabHoe anddysMoHHOe ropeHune, peannsyemoe npu paspbiBe
pesepByapa C roptoyen KMAKOCTbIO WAW rasom Mnog AaBJeHWem C BOCMNAaMEHEHUMEeM COAEPHUMOro
pesepsyapa.

3.10. Noxkap B nomeLeHMmn: npouecc aAnddy3MOHHOTO ropeHmsa TBEPAbIX, *KUOKUX U ra3006pasHbIX
ropHYMX BELLECTB, HAXOAALWMXCS B MOMELLEHUN, BbI3bIBAOLLNI NPOrPeB CTPOUTENbHbIX KOHCTPYKLUMI U
TEXHO/I0MMYEeCKoro 060pyA0BaHUA C BOSMOMKHOW MNOTEPEN MMM HecyLelt cnocobHOCTH.

3.11. MNpoeKTHasa aBapuA: aBapuda, ANA NPeaoTBPALLEHMA KOTOPOM B MPOEKTe MPOMBbILLIEHHOTO
obbeKkTa npeaycMOTpeHbl cucTeMbl obecneyeHuss 6e30MacHOCTW, rapaHTMpylowme obecnedveHue
3a43aHHOro yposHA 6e3onacHocTy.

3.12. NokapHaa HarpysKa: KOAMYECTBO TENI0Tbl, KOTOPOE MOXKET BblAEANTLCA B NMOMeLLeHNE NpKU
noxape.

3.13. Pazmep 30Hbl: NPOTAXKEHHOCTb OFPAaHUYEHHOM KaKMM-1MB0 06pa3om YacTM NPOCTPaAHCTBA.

3.14. CueHapuii aBapuu: MoOAeNb MNOCAeAOBATENbHOCTM COObITUI € onpepeneHHON 30HOM
BO34ENCTBMA OMacHbiXx (aKTOPOB MOapa Ha JioAel, 30aHUA, COOPYKEHUS U TEeXHOJIOTM4YecKoe
obopyaosaHue.

3.15. YpgenbHaa NoKapHaA HArpyska: KOJMYECTBO Ten/oTbl, KOTOPOE MOXET BblAeNUTbCA B
NoMeLLeHNe Npu Nnoxkape, OTHECEHHOE K NI0WAaAu pasMeLLeHNA HaXo4ALWMXCA B MOMELLEHUM FTOPHOYNX U
TPYAHOropHOYMX BELLECTB U MaTepUanos.

3.16. YacTtoTa peanvsaumm cLeHapus aBapuK: 4acToTa BO3HUKHOBEHWA M Pa3BUTUS BO3MOMKHOIO
CueHapwua aBapuu B onpeaeneHHbIN Nepruoa BpemMeHMu.

4. O6lwue nonoxeHua

4.1. MNo B3pPbIBONOXKAPHOMN N NOXKapPHOM OMACHOCTM NOMELLEHMA NOAPA3AENAOTCA Ha KaTeropum A,
b, B1-B4, T n [, a3aaHunA - Ha Kateropun A, b, B, ' n 1.

Mo noXKapHOM 0NacHOCTM Hapy»XHble YCTAaHOBKW Noapa3aensatoTcsa Ha Kateropun AH, bH, BH, TH n
OH.

4.2. KateropuuM MNOMELWEHUN U 3[3HUIN ONpesensAlTcs UcXxogda W3 BUAA Haxo4AwMXca B
NMOMELLEHUAX FOPHYNX BELLECTB MU MATEPUanoB, UX KONMYECTBA M NOXKAPOOMACHbLIX CBOMCTB, a TaKkKe
ncxogAa m3 06bEMHO-NNAHUPOBOYHbBIX PELUEHMI MOMELLEHUA U XapaKTePUCTUK NPOBOAUMbLIX B HUX
TEXHONOrMYeCcKMX NpoL,eccos.

Kateropun HapyKHbiX YCTaHOBOK ONpPeaenalTca MUCXOA4A M3  MOXKapOoONacHbIX CBOMCTB
HAaxXo4ALWMXCA B YCTAHOBKAX rOPHOYMX BELLECTB M MATEepPMasioB, MX KOAMYeCTBA M ocobeHHocTew
TEXHONOrMYeCKMX NpoLLeccos.

4.3. OnpepeneHne NoxKapoonacHbIX CBOMCTB BELLECTB U MaTepManos NPON3BOANTCA HA OCHOBaHMMU
pe3ynbTaToOB UCMbITAHUIN UAM PAcYeToB MO CTaHAAPTHLIM METOAMKAM C YYETOM MapameTpoB COCTOAHMA
(maBneHun, Temnepatypbl U T.4.).

Jonyckaetca uMcnosnb3oBaHMe OOUUMANBHO  OMYB/NMKOBAHHbLIX  CMPABOYHLIX  AAHHbIX MO
MoXapoOonacHbIM CBOMCTBAM BELLECTB U MaTEPMA/IOB.

JonycKkaeTca Mcnonb3oBaHWE MOKa3aTesiel MOXKapHOM OMACHOCTM A8 CMecelt Bewects W
MaTepuanos no Hanbosiee oNacHOMY KOMMOHEHTY.

5. KaTeropmu nomelL.eHunit No B3pbIBONOXKAPHOM M NOXKapHON ONacHOCTM

5.1. KaTeropvu nomelLeHUit MO B3PbIBOMNOXKAPHON M MOXapHOW OMACHOCTU MNPUHUMAIOTCA B
COOTBETCTBUM C Tabaumuen 1.

Tabnuua 1 - Kateropuu nomeLLeHMi No B3pbIBOMNOXKAPHOM 1 NOXKAPHOM 0NacHOCTU



KaTteropua nomeLeHusn

XapaKTepucT1Ka BelLLecTs M MaTepuanos, Haxoaalmxca (obpatlatowmxca) B nomeLeHnn

A
NnoBbllWEHHaA
B3pblBOMNOXXapoonacHoC

I'oproqme rasbl, IerkoBocniameHAarowmneca XMaKkocTtm c TemnepaTypon BCMNbIWKK He Bonee 28 °C B TaKOm
KO/In4ecTBe, YTO MOTYyT 06pa3OBbIBaTb B3pPbIBOOMACHbIE NAapOra3oBo3aylHblie CMeCU, NpU BOCNZ1IAaMEHEHUN
KOTOPbIX pa3BMUBAETCA pacyeTHOE n36bITOYHOE JaBneHue B3pblBa B NoMelleHUn, npesbiwatowee 5 klla, n

Tb (nnn) BewwecTsa U maTepmranbl, CNOCObHbIE B3PbIBATLCA U rOpPeTb NpM B3aMMOAENCTBUM C BOAOK,
KMCNOPOAOM BO3AyXa UKW APYT C APYIrOM, B TaKOM KOJIMYECTBE, YTO pacyeTHOEe U3bbITOYHOE AaBneHue
B3pbIBa B NOMeLLeHNN npes.blwaeT 5 KMa
b Foptoume Nbln UK BOMIOKHA, IETKOBOCM/IAMEHAIOLLMECA }KUAKOCTU C TEMMEPaTypoi BenbiwKu 6onee 28 °C,
B3PbIBOMOMKAPOONACHOC | FOPIOYME KUAKOCTU B TAKOM KOJIMYECTBE, YTO MOryT 06pa30oBbIBaTb B3PbIBOOMNACHbIE MblEBO3AYLUIHbIE AN
Tb NnapoBO3A4YLLUHbIE CMECU, MPY BOCMIaMEHEHNN KOTOPbIX Pa3BMBAETCA pacyeTHOe U3ObITOYHOE AaB/ieHMe
B3pblBa B nomelleHunu, npesbiwatowee 5 Kla
B1-B4 Foptoune U TpyaAHOTOpHOYME HKUAKOCTH, TBEPAbIE FOPHOYME U TPYAHOIOPHOYME BELLLECTBA U MaTepuabl (B TOM
NOXapoOonacHOCTb yucae NbliM U BOJIOKHA), BELLECTBa M MaTepmasbl, CNOCOBHbIE NPY B3aMMOLENCTBMM C BOAOW, KUC0POAOM
BO34yXa WM APYr C APYrOM TOJIbKO FOpPeTb, NPU YCI0BUM, YTO MOMELLEHMUA, B KOTOPbIX OHM HaXo4AaTCA
(obpawatoTca), He OTHOCATCA K KaTeropumn A
man b
r Heroptoume BelecTsa U maTepuasbl B ropayem, packasieHHOM UKW pacniaBAeHHOM COCTOAHUK, NPoLLecc
yMepeHHas 06paboTKM KOTOPbIX COMPOBOXKAAETCA BblAENEHUEM NYYMUCTOrO TEMA, UCKP U NAaMeHMN, U (Mn) roproune
MoXapoonacHOCTb rasbl, }XMAKOCTU N TBEPAbIE BELLECTBA, KOTOPbIE CHUIAOTCA UK YTUAMUIUPYIOTCA B KAYecTBe TON/IMBaA
il Heroptoume BewecTsa 1 matepmasibl B XONOAHOM COCTOAHUMN
NOHWXKEHHanA
NMOXapoomnacHOCTb
MpumeyaHua:

1. MeToabl onpeaeneHua Kateropuii nomeweHmii A u b yctaHaBansatoTca B
COOTBETCTBMM C MPUAOKEHMEM A.

2. OTHeceHue nomeLlLeHns K KaTeropum Bl, B2, B3 unu B4 ocywecTBnaeTca B 3aBUCMMOCTU OT KOIMYECTBA M cnocoba pasmeLleHmns




NOXapHOW Harpy3KM B yKasaHHOM NOMELLEHNUM U er0 06BEMHO-M/TAHMPOBOYHbIX XaPaKTEPUCTHMK, @ TAKMKE OT NOXKapPOONaACHbIX CBOMCTB
BELLECTB M MaTEepPMaOB, COCTAaBAAIOLLMX MNOXKAPHYIO HArpy3Ky. PasgeneHune nomelleHuii Ha Kateropmn Bl - B4 pernameHTupyetcs
NOMIOXKEHUAMU B COOTBETCTBMU C NpuaoxKeHnem b.




5.2. OnpepeneHne KaTeropuin nomelleHWn cneayeT OCYLLECTBAATb NyTem Noc/enoBaTesbHOw
NPOBEPKN MPUHAANEKHOCTU MOMELLEHUA K KaTeropuam, npuBedeHHbim B Tabauue 1, oT Hambonee
onacHou (A) K HaumeHee onacHou (1).

6. KaTeropmu 3aaHuii No B3pbIBONOXKAPHOM M NOXKAPHOMN ONacHOCTH

6.1. Kateropuu 3aHuiA NO B3PbIBOMOXKAPHOM W NOXKAPHOM OMaCcHOCTU ONPeaenArTCa UCXoaa U3
A0 U CYMMMPOBAHHOM NOLLAAM NOMELLEHWI TON MM MHOM KaTeropmmn onacHOCTU B 3TOM 343HUN.

6.2. 30aHMe OTHOCUTCA K KaTeropum A, ecin B HEM CYMMMPOBAHHaA NAoWaAb MOMELLEHUN
KaTteropuu A npesblwaeTt 5% nnowaam Bcex nomeweHuin nam 200 KB. m.

6.3. 34aHNe He OTHOCUTCA K KaTeropum A, ecin CyMMMPOBAHHaA nNaowaab NoOMeLLEeHNN KaTeropmum
A B 34aHUM He npeBbilaeT 25% cyMmMMPOBaHHOM N/IOWAAN BCEX Pa3MELLEHHbIX B HEM NOMeELLLEeHNI (HO
He 6onee 1000 KB. M) M 3TU MOMELLEHNA OCHALAIOTCA YCTaHOBKaMM aBTOMATMYECKOTO NOXKapPOTYLIEHMA.

6.4. 3paHne OTHOCUTCA K KaTeropuu b, ecnn ogHOBpeMeHHO BbINOJIHEHbI Caeaylolme yCaoBuUA:
3[,aHMEe He OTHOCUTCA K KaTeropum A M CyMMMPOBAHHAA NJoWazb MOMeELLeHUn Kateropuit A n b
npesbiWaeT 5% cyMMMPOBaHHOM NaoLWaAmM BCeX NnomelleHnii nam 200 KB. m.

6.5. 3gaHKe He OTHOCUTCA K KaTeropun b, ecnin cymmmpoBaHHasa NaoLWwaab NOMELLEHWNI KaTeropuii
A 1 b B 3gaHMn He npesblwaeT 25% cyMMMPOBAHHOM NAOLLAAN BCEX PA3MELLEHHbIX B HEM MOMELLLEHUI
(Ho He 6onee 1000 KB. M) M 3TM NOMELLEHMSA OCHALWAKTCA YCTaHOBKAaMM aABTOMATUYECKOrO
NoXapoTyLeHuUA.

6.6. 3paHMe OTHOCUTCA K KaTeropum B, ecan ogHOBpeMeHHO BbIMOJIHEHbI caeaytolne ycaoBua:
3[laH1e He OTHOCUTCA K KaTeropuun A unu b u cymmmnpoBaHHasa naowaabs nomelleHnn kateropui A, b, B1,
B2 1 B3 npesbiwaeT 5% (10%, ecnv B 34aHUM OTCYTCTBYIOT NOMELLEHUA KaTeropuin A u b) cymmnpoBaHHoOM
naoLwaam Bcex NoMeLLLeHNN.

6.7. 3paHNe He OTHOCUTCA K KaTeropmn B, ecanm cymmumpoBaHHadA naowaab NOMeL,eHU KaTeropumi
A, b, B1, B2 1 B3 B 3gaHnn He npesblwaeT 25% cyMMUPOBAHHON NIOWAAN BCEX PA3MELLEHHbIX B HEM
nometleHnin (Ho He 6osee 3500 KB. M) 1 3TU NOMELLEHMA OCHALLLAIOTCA YCTAHOBKAaMM aBTOMATUYECKOTO
NOXapoTyLIeHUA.

6.8. 3paHne oTHocUTCA K KaTeropuu I, ecam oAHOBPEMEHHO BbINOJIHEHbI Caeaylowme yCnoBuA:
3/1aHMEe He OTHOCUTCA K KaTeropun A, b unm B 1 cymmupoBaHHas naoLlasab NOMeLLeHU KaTeropuii A, b,
B1, B2, B3 n I npeBblwaeT 5% cymmMpOBaHHON NOWAAN BCEX NOMELLEHWA.

6.9. 34aHKe He OTHOCUTCA K KaTeropum I, eciv CcymMMpPOBaHHan NAOLWaLb NMOMELLEHWNIN KaTeropuii
A, b, B1, B2, B3 n I B 3gaH1M He npeBblwaeT 25% CyMMMPOBAHHOM NAOLWAAM BCEX PAa3MELLEHHbIX B HEM
nomeuieHuit (Ho He 6onee 5000 KB. M) U nomelleHUsa KaTteropuit A, b, B1, B2 n B3 ocHalatoTca
YCTAaHOBKaMM aBTOMATUYECKOTO NOXKaPOTYLLIEHUA.

6.10. 3paHne oTHOCUTCA K KaTeropuun [, ecnv oHO He OTHOCUTCA K KaTteropun A, b, Buaun I

7. KaTeropmu Hapy»KHbIX yCTAaHOBOK MO NOXKapHOM 0NacHOCTU

7.1. KaTeropmu HapyKHbIX YCTAaHOBOK MO MNOXapHO OMacHOCTU MPUHUMAIOTCA B COOTBETCTBUM C
Tabauuen 2.

Tabauua 2 - Kateropmm Hapy»KHbIX YCTAHOBOK MO MNOXapHOI ONacHOCTH



KaTeropus Hapy»KHOM
YCTAHOBKM

KpuTepmm oTHeECEHMA HapyKHOW YCTaHOBKM K TOM UM MHOM KaTeropum no noXKapHoM onacHoOCTH

AH
NnoBbllWEHHaA
B3pbiBOMOXXapoonacHoC
Tb

YcTaHOBKa OTHOCMTCA K KaTeropunm AH, ecam B HeWll NpUCYTCTBYIOT (XpaHATcA, nepepabaTbiBatoTcs,
TPaAHCMNOPTMPYIOTCA) rOpoYMeE rasbl, 1IEFKOBOCMNIAMEHAOLWMECA }KUAKOCTU C TEMNEPATYPOM BCMbIWKKN He bosiee
28 °C, BewwecTsa u (Mnun) matepmanbl, cnocobHble ropeTb NPU B3aMMOAENCTBUM C BOAOM, KUCOPOAOM BO34yXa
n (nnm) gpyr c Apyrom (Npy ycnoBuK, 4TO BEIMUMHA NOXKAPHOTO PUCKA NPU BO3SMOMKHOM CrOPaHMU YKa3aHHbIX
BeWecTB ¢ obpasoBaHMEM BOH AAB/EHWA MNPEBbIWAET 0AHY MU/IMOHHYIO B rof, Ha pacctofHuMu 30 m oT
HapY*KHOM YCTaHOBKM)

BH
B3bIBOMOKapoonacHoc
Tb

YcTaHOBKa OTHOCUTCA K Kateropuum BH, ecan B Held npuUCyTCTBYIOT (XpaHATcA, nepepabaTtbiBaloTcs,
TPaHCMOPTMPYIOTCA) roptoume nbian U (M1M) BONOKHA, IETKOBOCNIaMEHAIOLIMECA XKUAKOCTU C TeMMepaTypon
BCMbILWKKM Bonee 28 °C, roptoume *KMUAKOCTU (NpW YCJI0BUK, YTO BEJIMYMHA MOMKAPHOTO PUCKA MPY BOSMOXKHOM
CropaHun nbine- n (MaM) NapoBO3AyLIHbIX cmecelt ¢ obpa3oBaHMEM BONH AaB/ieHMA MNpeBbIlaeT OAHY
MWIJIMOHHYIO B roA Ha paccTossHUK 30 M OT Hapy»KHOM YCTaHOBKM)

BH
No*KapoonacHoCTb

YcTaHOBKa OTHOCMTCA K KaTeropum BH, ecnu B Helt npucyTcTBYlOT (XpaHATca, nepepabatbiBatoTcs,
TPaHCMOPTUPYHOTCA) roptodne U (UKn) TPYAHOrOPHOYME KUAKOCTU, TBEPAbIE roptoune 1 (Mnu) TpyaHoropoumne
BelLecTsa v (Mnun) matepuranbl (B TOM Yncie Nbiau 1 (MK) BONOKHA), BewecTsa U (an) maTepuasnbl, cnocobHble
npv B3aMMOAENCTBUUN C BOAOMN, KNC/IOPOAOM BO3A4yXa U (MNK) APYr C APYTOM ropeTb, U eCIN HE peannsytoTcs
KpUTEPMM, NO3BONAIOLLME OTHECTU YCTaHOBKY K Kateropumn AH nan BH (npu ycnosmm, 4To BeIMYMHA NOMXKaPHOTo
pYCKa NPy BO3MOXHOM CrOPaHMM YKa3aHHbIX BELLECTB U (MaK1) maTepuanos NpeBbIaeT 04HY MUIIMOHHYIO B
rof Ha pacctosiimm 30 M OT Hapy*KHOM YCTaHOBKM)

M
ymepeHHas
NOKapoonacHOCTb

YcTaHOBKa OTHOCWUTCA K KaTeropum [H, ecnm B Hell NpuUCYTCTBYIOT (XpaHAaTca, nepepabatbiBatoTca,
TPaHCMNOPTMPYIOTCA) HeroptouMe Bewectsa M (MAM) maTepuansl B ropadYem, packaseHHom U (uau)
pacnnaBneHHOM COCTOAHUK, npouecc 06paboTKM KOTOPbIX CONPOBOXKAAETCA BblAEAEHMEM NYYUCTOrO Tenna,
MCKP ¥ (M) NNameHun, a TaK:Ke roproume rasbl, KUAKOCTU U (MNK) TBepAble BELLECTBa, KOTOPble CKUratoTca
WY YTUAUZMPYIOTCA B KAYecTBe TOM/INBa

IH
MNOHUNXXEeHHaA
NOoXapoonacHOCTb

YcTaHOBKa OTHOCUTCA K Kateropum [H, ecanm B Hel MPUCYTCTBYHOT (XpaHATcA, nepepabaTbiBatoTCs,
TPaHCMOPTUPYHOTCA) B OCHOBHOM HEroptoume BeLwecTsa u (MimM) matepuanbl B XON04HOM COCTOSIHUM U €C/U MO
nepevyncsieHHbIM Bbllle KPUTEPUAM OHA HE OTHOCKTCA K KaTeropmun AH, BH, BH nan M'H




7.2. OnpeaeneHve KaTeropuii Hapy»KHbIX YCTAHOBOK C/eAyeT OCYLLEeCTBAATb MyTEM MocC/ef0BaTe/IbHOW MPOBEPKU WUX MPUHALNEKHOCTM K KaTeropusam,
npusBegeHHbIM B Tabauue 2, oT Hanbonee onacHol (AH) K HaumeHee onacHoi (OH).

7.3. B cnyyae, ecnm 13-3a OTCYTCTBMA AaHHbIX NPEACTAaBAAETCA HEBO3MOMKHbIM OLEHUTb BE/IMYMHY NOMKAPHOIO PUCKA, AOMYCKAETCA UCMO/Ib30BaHNE BMECTO
Hee cneayloLLmMX KpuTepues.

Ons Kateropunit AH u BH:
- TOPWU30HTA/IbHbIM Pa3mep 30Hbl, OrPaHMYMBaALOLLEN Fa30NaPOBO3AYLLIHbIE CMECU C KOHLEHTPALMEN FOPHOYEro Bbile HUMKHEro KOHLEHTPALMOHHOTO Npeaena

pacnpocTpaHeHua naameHu (HKMP) no FOCT 12.1.044, npesbiwaeT 30 M (AaHHbIA KpUTEPUIM NPUMEHAETCA TONIbKO 411 FOpPIoYMX ra3oB U Napos) U (Man) pacyeTHoe
n36bITOYHOE AaBAEHME NPU CFOPAHUM Fa30-, NAapO- UK MblAEBO3AYLWHON CMEeCU Ha paccToAaHUKM 30 M OT HApY*KHOM YCTaHOBKM npesblwaeT 5 KIa.
Ona kateropuu BH:

- MHTEHCMBHOCTB TeIUJIOBOT'O M3JIyYeHMS OT ouara Ioxapa BemecTs u  (1mam)
MaTepmrajsioB, YyKasaHHEIX Ijsd kaTeropmu BH, Ha paccrogumm 30 M OT HapyXHOMU
-2

YCTaHOBKM MNpeBbllaeT 4 KBT X M .

[OpM30HTaNbHbIE Pa3Mepbl 30H, OFPaHNYMBAKOLIMX ra30MNapoBO3AYLLIHbIE CMECU C KOHUEHTpaumen roptovero sbiwe HKIP, onpeaenstotca B COOTBETCTBUM C
npuaoxxeHnem B.

MHTEHCMBHOCTb TEMJIOBOTO M3/Iy4EHMA OT O4ara noxkapa onpenensieTca B COOTBETCTBMM C NPUAOKeHUeM B.

8. OueHKa noXapHoro pucka

-1
8.1. IloxapHEM pPMCK P(a) (rom ) B OINpemeJIeHHOM TOYKe TeppuTopumu (a), Ha
paccroanum 30 M OT HapPyXHOM YCTAHOBKM, OINPEHeJIAlT C IIOMOUIBI0 COOTHOWEHMSA:

J
P(a) = SUM O (a)0Q , (1)
j=1 d3j J
rne J - UYMCJIO ClLEHapUEB pasBUTUS aBapui, BO3MOXHEIX Ha HAPYXHOM YCTaHOBKeE;
Q (a) - ycJoBHas BEPOSTHOCTbL IIOPaXeHMUsS deJjioBeKa B OlpPeleJIeHHOM TOouKe

dj
TeppuTOopMM (a) B pesyJbTaTe peaams3auuy  J-T'0 ClLEeHapus pPasBUTMUS aBapuu,
OTBEeUYaKlero ONpelelJIeHHOMY MHULUMMPYIEMY aBapMi COOBITUIO;

Q - YacToTa peajM3alMM B TeueHMe I'0oZa J-I'0 ClLeHapusa pas3BUTUA aBapuyu,

8.2. CueHapum pas3BMTMA NOXKAPOONACHbIX aBapPUNHbIX CUTYaLMIA U aBapuii PaCCMaTPMBAOTCA Ha OCHOBE MOCTPOEHMA NOTMYECKOro aepesa cobbiTmit. Yucno
BO3MOMKHbIX CLLEeHapMeB PasBUTUA aBapuii onpeaenseTca No pesy/bTaTaM aHan3a BO3MOMKHbIX HA HapY»KHOM YCTaHOBKE aBapUIHbIX CUTYaLMUiA U aBapuii.



8.3. YcrnoBHEIE BEPOATHOCTM IOpaxeHMs dYejioBeka Q (a) onpenejysioT Io
dj
3HaUYEeHUAM OpobUT-dyHKUMM ¥ Ha OCHOBE COOTHOWEHUM B COOTBETCTBMM C
npuijioxeHueM I'.
YCJIOBHYIO BEPOSATHOCTDb nopaxeHus yeJjioBeka 0 (a) OT COBMECTHOTO
dj
He3aBUCHMOTI'O BOB,H@IZC’I‘BMH HeCKOJIbKMMM OIla CHBIMM (i)aK’I‘OpaMM B pesyibpTaTe
peanmzaluuMy j-TO ClLeHapusa Pa3BUTUSI aBAPUM ONPEHeJISioT 10 COOTHOUEHM:
h
Q (a) =1 - T (1L -00 (a)), (2)
dj k=1 k djk
roe h - umMcio paccMaTpMBAEMEIX OIACHEIX (QaKTOPOB IHoXapa;
Q - BEepOATHOCTHL peanmzaluum k-ro onacHoro ¢dakxkTopa noxapa;
k
Q (a) - ycioBHasd BEPOSATHOCTB NOPaXeHMsa K-TeIM ONACHBM (QaKTOPOM HOXapa .

dik



8.4. YacToTbl peanvsaLmmn cLLeHapueB Pa3BUTUA aBapuin onpeaensioT No CTaTUCTUYECKUM aHHbIM
M (MNn) Ha OCHOBE METOAMK, U3/I0MKEHHbIX B HOPMATUBHbLIX AOKYMeHTax. [onycKaeTca MCNosb30BaTb
pacyeTHble AaHHble MO HAZEXKHOCTM TEXHO/I0rMYECcKoro 0bopyLoBaHMA, COOTBETCTBYIOWME cneumdmrKe
HapPY*KHOM YCTaHOBKM.

MpunoxeHue A
(o6asaTenbHoe)

METO/bI
OMNPEAENEHUA KATETOPUW I'IOMELLI,EHVIVI AWUB
CnNMCOK U3MEHAIOLWMX AOKYMEHTOB
(8 pea. U3meHeHnsa N 1,
y7B. Mpnkaszom MYC Pd 01 09.12.2010 N 643)

A.1. Bbibop 1 060CcHOBaHME pacyeTHOro BapnaHTa

A.1.1. MNpu pacyeTe KpUTepMeB B3PbIBOMOMKAPHOM OMAaCHOCTU B KayecTBe pacyeTHOro cnepyet
BblOUpaTb Hanbonee HeGNArONPUATHLINA BapuUaHT aBapun UAKN Nepuos HopMasibHOM PaboTbl annapaTos,
npyv KOTOPOM B 06pa3oBaHMM FOPHOYMX ra3o-, NApPOo-, NblIEBO3AYLWHbIX CMecei y4acTByeT Hanbonbluee
KOJIMYEeCTBO ra3oB, NApOB, Mbliel, Hanboee onacHbIX B OTHOWEHWUM NOCAEACTBUI CTOPaHMA 3TUX CMECE.

B cnyyae ecnm ncnonb3oBaHMe pacyeTHbIX METOA0B He NPeACTaBAAETCA BOSMOKHbIM, A0MYyCKaeTca
onpeaeneHne 3HAYEHWN KpUTepMeB B3PbIBOMOMKAPHOM OMAaCHOCTM HAa OCHOBAHWM pe3y/bTaToB
COOTBETCTBYIOLMX HAaYYHO-UCCNEeA0BaATENbCKUX PAbOT, COrNAacoBaHHbIX B MOPSAAKe, YCTAHOBEHHOM A
COrNIacoBaHMA OTCTYNNEHUIA OT TPebOBAHUIA HOPMATMUBHbIX JOKYMEHTOB MO NOXKAPHOW 6€30NacHOCTMH.
(ab3au, BBegeH UameHeHnem N 1, ytB. Mpmkaszom MYC PP o1 09.12.2010 N 643)

A.1.2. KonnyecTBo NOCTYNUBLUMX B MOMELLEHWE BELLECTB, KOTOpPble MOryT 06pasoBaTb roproyme
ra3oBo3AyllHble, NAPOBO3AYLIHbIE, MbIIEBO3AYLWIHbIE CMECU, ONPeaAenAeTcA UCXo4A U3 CaedyroLmx
NpeAnocbIJIOK:

a) NpoucxoauT pacyeTHas aBapua O4HOro U3 annapaTtoBs cornacHo A.1.1;

6) BCe cogeprkMmoe annapara nocTyrnaeT B MOMELLEHUE;

B) NMPOUCXOAMUT OAHOBPEMEHHO YyTeuyKa BeLLecTB M3 TpybonpoBogoB, NUTalOWMX annapart, no
npsmomy 1 obpaTHOMYy NOTOKaM B TeYEHME BPEMEHU, HEOOXOAMMOro 414 OTKAYEeHMA TpybonpoBoaoB.

PacueTHoe Bpemsa OTKAOYEHMA TPybOMNpPoOBOAOB ONPEAENAT B KaAOM KOHKPETHOM Cay4ae,
nucxoaa 13 peasbHoM 06CTAHOBKM, U AOMKHO OblTb MMHUMAMBbHBIM C YY4ETOM NACMNOPTHbIX AAHHbIX Ha
3aMnopHble YCTPOMCTBA, XapaKTepa TEXHONOMMYECKOro NpoLecca U Buaa pacyeTHOM aBapum.

PacueTHoe Bpemsa OTK/oYeHMA TPyO6ONpPoBOAOB cneayeT NPMHUMATb PaBHbIM:

- BpPeMeHM cpabaTblBaHUS CUCTEMbI aBTOMATUMKM OTK/IOYEHMA TpybonpoBOAOB COrIacHoO
NacnopTHbIM AaHHbIM YCTAaHOBKM, €C/IM BEPOATHOCTb OTKA3a CUCTEMbl aBTOMATUMKM He npeBblaeT
0,000001 B rog nnn obecnevyeHo pe3epBUPOBAHMNE €€ 3/1IEMEHTOB;

- 120 ¢, ecnn BepOATHOCTb OTKAasa CUCTEMbl aBTOMATMKM npesbiwaer 0,000001 B rog u He
obecneyeHo pesepBMPOBaAHUNE €€ 3/IEMEHTOB;

- 300 c npu py4HOM OTK/IHOYEHUN;

r) NPoOUCXoaMT MCNapeHne C MNOBEPXHOCTU PA3/IUBLLUENCS KUAKOCTW; MAOWaAb MCMApeHMsa npu
pasnMBe Ha nos onpegenseTca (Npy OTCYTCTBMM CMPABOYHbIX AAHHbIX) MCXOAA M3 pacyeTa, Yyto 1 AnTp
CMecei 1 pacTBopoB, cofepKawmx 70% n meHee (No macce) pacTBopuTeNeid, PasIMBAEeTCA Ha NJoLLaam
0,5 KB. M, @ OCTaNbHbIX XUAKOCTEN - Ha 1 KB. M N0J1a NOMELLEHUSA;

) NPOUCXOAUT TaKKe MUCNapeHue MKUAKOCTU W3 eMKOCTEN, 3IKCNAyaTUPYeMbIX C OTKPbITbIM
3ePKaNOM XKUOKOCTU, N CO CBEXKEOKPALLEHHbIX MOBEPXHOCTEN;

€) AMTeNbHOCTb UCNAPEHMA KUAKOCTU NPUHUMAETCA PaBHOW BPEMEHW ee NOJIHOTo UCNapeHus, Ho



He 6onee 3600 c.

A.1.3. KonnuecTtso nblin, KOTOPOE MOXKeT 06pa3oBaTh NblIEBO3AYLIHYIO CMECb, ONpeaenaeTca 13
cneaytowmx npesnocbiiok:

a) pacyeTHOW aBapuM MNPeALecTBOBANO MblIEHAKOMN/EHWME B NPOU3BOACTBEHHOM MOMELLEHMUM,
npoucxoasLlee B yCI0BUAX HOPMAJIBHOTO perkMma paboTbl (Hanpumep, BCAeACTBUE MblAEBbIAENEHUA U3
HerepMeTM4YHOro NPOMN3BOACTBEHHOTO 060pPYyA0BaHUA);

6) B MOMEHT pacyeTHO aBapwuu Mpousolna naaHoBas (PeMOHTHble paboTbl) MAM BHe3anHas
pasrepmeTusauma 04HOro U3 TEXHOIOTMYECKUX annapaToB, 3a KOTOPOW NOCeL0BaN aBaAPUIHBIN BbIOpOC
B MOMELLEeHNE BCEN HAaXOAMBLUENCA B annapaTe Nblau.

A.1.4. CBob60ogHbI1 06bEM NOMELLEHMA ONPELENAETCA KaK PA3HOCTb MeXKay 06beMOM NOMELLEHNS
M 06BEMOM, 3aHMMAEMbIM TEXHONOTMYEeCKMM obopyaoBaHMem. Ecin cBoboAHbIM 06beM NomeLLleHUs
onpeaenntb HEBO3MOHO, TO €ro AOMNYCKAaeTcA NPUMHUMATb YC/IOBHO, paBHbiM 80% reomeTpuyeckoro
obbema nomeLLeHus.

A.2. PacyeT M36bITOMHOrO AaB/IEHUA ANA TOPHYMX Fa30B, MAPOB JIEFKOBOCM/IAMEHAKOLWMXCA U
TOPHOYNX KUOKOCTEMN

A.2.1. N36biTouHOe gasneHune AE/IbTA P ansa nHanBMAyabHbIX FOPHOYNX BELLLECTB, COCTOALMX U3
atomos C, H, O, N, Cl, Br, |, F, onpeaensnetca no ¢popmyne

mz 100 1
IEJLTA P = (P - P )-———————- X --- x --, (A.1)
max 0V po C K
cCB T,O CcT H
rme P - MaKCUMaJIbHOE oaBJIeHUe, paszBuBaeMoe npu CTOpPaHUMU

max
CTEXMOMETPMUECKOM T'al30BO3OYIMHOM MJIM HapOBO3OYUWHOM CMEeCHM B BaMKHYTOM OOBEME,
onpenesigeMoe 3KCIEPMMEHTAJIbHO WMJIM I[IO CHPaBOYHBIM JOaHHEIM B COOTBETCTBUM C

TpeboBaHuAMM 4.3. IIpM OTCYTCTBUM IaHHBEIX IONyCKaeTCs IpMHMMATL P PaBHEM
max
900 «Ila;
P - HauvaJjibHOe gmaBJieHue, klla (momyckaeTcs NpMHMMATL paBHemM 101 klla) ;
0
m - Macca ropouero rasa (I'T) miIM DapoB JIETKOBOCIIJIAMEHSOIUXCI (JIBX) n

ropouMx xmunkocTel (I'K), BoueImMx B pe3yJjlbTaTe pPacuUeTHOM aBapuMM B IIOMelleHUe,
BRHIUMCIsAseMas nyus I'T' no dopmyse (A.6), a 1nusa napor JBK m I'K no dopmyne
(A.11), xr;

Z - KO2QIMUMEHT ydacTus TOpUMX I'al30B U IIapOB B I'OPEeHMUM, KOTOPBIM MOXET
OBITH PacCuMTaH Ha OCHOBE XapakTepa paclpenejieHMsa I'a30B U [Hapoe B oOBbeMe
IOMEIEeHMA COIJIACHO InpumioxeHuo . JonyckaeTcsa NIPMHMMATbL 3HadeHMe Z 10
Tabauue A.1l;
\Y% - cBOOOOHHM OOBEeM HoMelmeHus, KyO. M;
CB

po - IUJIOTHOCTbL TI'al3a MM [Iapa IOIpM pacueTHOM TeMIepaType t , KI' X
T, I P

-3

M , BHUMCJIAeMas oo dopmyie

M
po = - ’ (A.2)
T, I VvV (1L + 0,00367t )
0 p
-1
roe M - MmoJgpHas Macca, kKy®. M X KMOJIb
-1
V - MOJBbHEM 00BeM, paBHBEM 22,413 xy®. M X KMOJIb ;

0
t - pacuerHasa Temneparypa, °C.



P

B KauecTBe pacyeTHO TeMIepaTypH cJleIyeT IIPMHUMATE MaKCUMaJIbHO
BO3MOXHYIO TeMIepaTypy ~ BOBIyxXa B IaHHOM I[IOMENEHMM B COOTBETCTBYWIEH
KJIVIMaTU4e CKOM 30He MM MaKCHUMaJlbHO BOSMOXHYI TeMIepaTypy BO3Oyxa IO
TEXHOJIOTMYECKOMY PeIJIaMeHTY C yYeTOM BOSBMOXHOTO IOBHIIEHMS TEeMIepaTyps B
aBapuiHOM CcUTyaumu. ECIM TakoTo BHAYEHUS pPacCUeTHOM TeMIepaType t o

p

KaKMM-JIMBO NPUYMHAM OINpeNesMTh He yIHaeTcs, OONyCKaeTcsa NPMHMMATL ee pPaBHOM
61 °C;

C - CcTexmoMeTpuueckad KoHUeHTpaumsa [T wmnm napos JIBX wun T, %
cT
(0BBEeMHEIX) , BBHUMCJIAEeMad IO dopmyJie
100
cC = - p (A.3)
cT 1 + 4,846era
n - n n
H X o]
roe bera = n —-———-—-—-— - - - CTEXMOMETPUUECKUN KO3b0OMUMEHT KMCJIOpOoIa B
C 4 2
peaxkuuM CIOpaHuA;
n, n, n, n - 4duciygo aroMoB C, H, O m rajomnoB B MOJIEKyJIe I'OPKUYEIrO;
C H o] X
K - xkosbdmuMeHT, YU TEIB AU HEeTepMEeTUYHOCTb IOMeleHN A "
H

HeamnaBaTUMUYHOCTL MpPOLleCcCca TopeHusa. JHOoNyCcKaeTCs IPMHMMATbL K pPaBHEIM TPEM.
H



Tabaunuya A.1 - 3Ha4yeHue KoadpdpuumeHTa Z y4acTua roptoumnx rasosB M NapoB B rOpeHUmn

Bua roptoyero BelecTtsa 3HayeHune Z

Bogopog 1,0

Foptoumne rasbl (Kpome Boaopoaa) 0,5

JlerkoBocnnamMeHsOLWMNECA U TOPHOYME KUAKOCTU, HAarpeTble A0 TeMNepaTypbl BCAbIWKN U Bbille 0,3

JIerkoBoCNIaMeHsIIOLLMECA U TOPIOYME KUAKOCTU, Harpetbie HUXKe TemnepaTypbl BCMbIWKW, NPU HaJIUYMK 0,3
BO3MOXHOCTN 06pa3oBaHUA a3po30a

JlerkoBoCcnnamMeHsIOWMNECA U TOPHOYME XKUAOKOCTU, HArpeTble HUXEe TemnepaTypbl BCMbIWKK, NPU OTCYTCTBUM 0
BO3MOXHOCTU 06pa3oBaHUA a3po30a

A.2.2. Pacyet [enbTta P gna MHAMBMAYANbHbIX BELWLECTB, KpOMe YNOMAHYTbIX B A.2.1, a TaKKe g5 cmeceil MOXKeT ObITb BbINOAHEH No dopmyne

mH P Z
T 0 1
DenpbTa P = ————————————-— X -—, (A.4)
Y po C T K
CB B p O H
-1
rge H - Tenmora cropaHmda, X X KI ;
T
-3
PO - IJIOTHOCTBL BO3IyXa IIPM HaudaJIbHOM TeMmmepaTtype T , KI' X M
B 0
-1 -1
C - TemnJoeMKoOCTb BO3OyxXa, X X KT x K (DnonyckaeTcsa INIPMHMMATH
IS
3 -1 -1
paBuom 1,01 x 10 , IIx X KI' x K );

T - HauvamnbHadg TeMlepaTrTypa Bo3nyxa, K.



0

A.2.3. B cnyyae obpalleHns B NOMELLEHUN FOPIOYMX Fa30B, NEFKOBOCMNNAMEHSAIOLWMXCA UM TOPHOYUX KUAKOCTEN NPU ONpeseneHn Mmaccbl m, BXOAALLEN B
dopmynbl (A.1) n (A.4), ponyckaeTcs yunTbiBaTb PaboTy aBapuUHOW BEHTUAALMM, €CiN OHa obecneyeHa pe3epBHbIMU BEHTUIATOPAMMN, aBTOMATUYECKMUM MYyCKOM
npu npesbileHUM NpeaesbHO AONYyCTUMOM B3pPblBOOE30MNACHOM KOHLEHTPAUMW M INEKTPOCHAbXKeHMeM Mo MNepBOM KaTeropuu HadeKHocTu no [lpaBunam
YCTPOWCTBA 371EKTPOYcTaHOBOK (MY3), Npu ycnoBMM pPacrofioKeHUs yCTPOMCTB ANA yAaNeHUsA BO34yXa M3 NMOMELLEeHUs B HenocpeacTBeHHON 61M30CTU OT mecTa
BO3MOXXHOM aBapuu.

JonycKaeTca yunTblBaTb NOCTOSSHHO paboTatoLyto 0b6weobmMeHHy0 BeHTUAALMIO, 06ecneymBatoLyto KOHLEHTPALMIO FOPOYMX ra30B U NapoB B NOMELLEHUN,
He MpeBbIWAOLWY0 MNpeaebHO AOMYCTUMYHO B3PblBOOE30MACHYH KOHUEHTPALMIO, PAaCcCYMTAHHYIO A/1A aBAaPUMHOW BEHTUAAUMKM. YKasaHHaa obuweobmeHHas
BEHTUNALMA [0/MKHaA ObiTb 060OpyLOBaHA pPe3epBHbIMU BEHTUAATOPAMM, BK/IHOYAIOWMMMCA ABTOMATUYECKM MPU OCTAaHOBKE OCHOBHbIX. DNEKTPOCHAbXKeHue
YKa3aHHOM BEHTUAALMM AOIKHO OCYLLECTBAATLCA HE HUMKE YeM MO NEPBOM KAaTEropumM HageHocTu no MNy3.

Mpn 3TOM Maccy M FOpHYMX rasoB WM NAPOB NEFKOBOCMIAMEHSAIOWNXCA UAU TOPHOYUX MUAKOCTEM, HarpeTbiX A0 TemnepaTypbl BCMbIWKU U BbIle,
MOCTYNMUBLLIMX B 06beM NOMELLLEHMUA, CAeayeT pa3fennTb Ha KoadouumeHT K, onpegensembiii no popmyne

K = AT + 1, (A.5)

-1
Trge A - KPATHOCTb BO3IOYyxXOOOMEHa, CO3IXaBaeMOI'0 aBapPUMHOM BeHTMJALMeN, C ;
T - NPOAO/IKUTENBHOCTb MNOCTYNAEHUA FOPIOYNX Fa30B M MapPOB JIETKOBOCMNAaMEHAIOLLMXCA U FOPIOYMX KUAKOCTEN B 06bem NomelLeHus, ¢ (MpMHMMaeTca no
A.1.2).
A.2.4. Macca m, Kr, NOCTyNUBLLErO B MOMELLEHME NP PacyeTHOM aBapuu rasa, onpegenaetcsa no popmyne



m=(V +V) po, (A.6)

a T T
roe V - obweM Traszsa, BHIEeOWEIO M3 annapara, Kyb. M;
a
V - obweM rasa, BHUEOWETrO M3 TpyOONpOBOIOB, kKyO. M.
T
[Ipy sTOM
v =20,01 x P V, (A.7)
a 1
roe P - mamBJyieHMe B annapare, klla;
1
V - obwemMm amnnapara, KyO. M;
vV =V + v ., (A.8)
T 1T 2T
roe V - obBeM rasa, BHUEAUEIO M3 TPyOoNpoBOoIda OO €I'0 OTKJIYeHMd, KyD. M;
1T
\Y - obweM raszsa, BHUleOguero u3 TpyOoNpoBOoIZa I[OCJe ero OTKJIKYeHUd,
2T
Ky06. M;
vV = qT, (A.9)
1T
roe g - pacxonm Tasa, OIpeleydeMEl B COOTBETCTBMM C TEXHOJOIMUECKUM
perJlaMeHTOM B 3aBMCMMOCTM OT IaBJIeHua B TpyoOonpoBome, ero aOuaMerpa,
-1
TeMIlepaTyps I'a30BOM Ccpensl M T.O., Kyb. M X C
T - Bpewms, omnpegnejsemoe 1o A.l1.2, c;
2 2 2
A\ = 0,01l x im P (r L +r L + ...+ L), (A.10)
2T 2 1 1 2 2 n n
roe P - MaKCHUMaJibHOE OaBJieHVe B TpyOOoNpoBOIe IO TEXHOJOIUUYECKOMY
2
persiaMeHTy, klla;
r — BHYTPEHHMM paimnyCc TPpyOONpOBOHNOB, M;
1, 2, , n
L - IOJMHa TPpyDOONIPOBOIOB oT aBapMMHOTO anmnapara o
ll 2! r n

3aIBUXEK, M.

A.2.5. Macca napos XMAOKOCTM m, nNOCTynuBwWKMX B NOMelWeHUeE npu HaIndnm HECKOJ/IbKUX
MCTOYHMUKOB UCNapeHnAa (ﬂOBerHOCTb pa3ﬂMTOﬁ KNOKOCTHN, NOBEPXHOCTb CO CBEXEHaHeCEHHbIM
COCTaBOM, OTKPbITblE EMKOCTU U T.I'I.), onpenenaeTca U3 BblpaxKeHuaA:

m=m + m + m , (A.11)
P eMK CB.OKp
roe m - Macca XMIOKOCTM, MCIapMBIEMCS C IOBEPXHOCTU pasjMBa, KI';
P
m - Macca XMOKOCTM, MCIapMUBILENCS C I[OBEPXHOCTEM OTKPHTHX eMKOCTel,
eMK
KI';
m - Macca XMIKOCTM, MCIapuBIIENCS C I[IOBEPXHOCTEM, Ha KOTOpHEe
CB.OKp

HaHeCeH IIpPMMEHSEeMHM cocTaB, KI'.
[Ipy »TOM Kaxmoe M3 cjaraeMelx B bopmyse (A.ll) omnpenensercsa no dopwmyJie



m = WF T, (A.12)

nu
-1 -2
rne W — MHTEHCUBHOCTbD rclriapeHmda, KI' X C X M ;
F — IJiomanbe McCllapeHMud, KB. M, OlpenejideMad B COOTBETCTBUMA c A.1.2 B
nu
3aBUCHMOCTNM OT MacCCH XMIKOCTM m , BHINEOIIEN B IIOMEIeHME .

I

Ecau aBapuiiHas CUTyalMs CBsA3aHa C BOBMOXHEIM I[IOCTYIJIEHUMEM XUIKOCTU B
PACIBUJIEHHOM COCTOSIHMM, TO OHa IOJIKHAa OHThL yuTeHa B dopumyrne (A.l1l) BBemeHueMm
OONOJIHUTEJILHOTO CJIaraeMoTO, YUMTHBALIETO ofmyln MacCy [NOCTYNMBIIEN XUIKOCTH
OT PAaCHBIIARIMX YCTPOMCTB, MCXOOS M3 MIPONOJIXMTEJILHOCTM MX pabor.

A.2.6. Maccy m , KI', BBHIIeHOmNe} B I[OMelleHMe XUIKOCTM, OIpPenejysdonT B
I
cooTBeTcTBUM C A.l.2.
A.2.7. JIHTEHCUMBHOCTb ncrnapeHmsa W omnpenensdeTca OO CIHPaABOYHEIM U
BKCIIEPUMEH TAJIb HEIM OaHHEM. 4 HEHarpPeTHX BHIIE pPaCUeTHOM TeMIepaTypH

(oxpyxamomey cpensl) JIBX mpu OTCYTCTBMM IaHHBIX IONyCKaeTCHd PpacCUMTHIBATE W IO
dbopmysie

-6
W = 10 X sTa \/M x P , (A.13)
H
roe oTa - KOOOMULUMeHT, OpMHMMAaeMelt o Tabjauie A.2 B 3aBUCUMOCTM OT CKOPOCTU
¥ TeMIepaTypbl BO3OYWHOT'O NOTOKAa Hal NOBEPXHOCTLIO MCIIAPEHMUS;
P - I»aBJIeHMe HaCHIUIEHHOT'O Ilapa IIpM pacuyeTHOM TeMIepaTtype xuaxkoctu t ,
H b

orpenejyideMoe I10 CIIPaBOYHEBEIM IOaHHEIM, xlla.



Tabaunua A.2 - 3HadyeHMe KoadduumMeHTa 3Ta B 3aBMCMMOCTM OT CKOPOCTU M TeMNepPaTypbl BO3AYLIHOMO NOTOKA

CKOpOCTb BO3AYLIHOMO NOTOKA B 3HayeHue KoadoduumeHTa 3Ta npm Temnepatype t, °C,
nomeLLeHun, BO34yXa B NOMELLEHUN

M_)l( 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 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

A.2.8. Macca napoB m, Kr, Npy UCNapeHnm XNAKOCTU, HarpeTol Bbille pacyeTHOW TeMnepaTypbl, HO He Bbile TEMMNEPATYPbl KUMEHWUA }KUAKOCTU, onpeaensaeTca
NO COOTHOLLEHMUIO



_ X I
m= 0,02 \/Mx P ----- , (A.14)
H L
Z{eln!
roe C - yaeJibHad TENJIOEMKOCTb XMIOKOCTM IIPM HadaJlIbHOM TeMIepaType
K
-1 -1
ucrnapesHmudga, X X KT x K
L - yIeJyibHas TeIJloTa MCIapeHMS XMIKOCTM I[IPM HadaJlbHOM TeMIepaType
UCI
-1
UCIIapeHus, onpenessgeMas IO CIOPaBOYHBIM OaHHBM, [Pk X KT
[lp OTCYTCTBMM CIHPaBOUHBIX HOAHHBIX HOONYyCKaeTCsa pacCuuMTelBaAThH L o
UCII
dbopmysie
3 2
19,173 x 10 B T
a
L = - , (A.15)
MUCI 2
(T + C = 273,2) x M
a a
roe B, C - KOHCTAHTH ypaBHeHMS AHTyaHa, OlIpenejigeMble IO CIPaBOYHEM JaHHBM
a
OJI9 IOaBJIeHMs HACHIIEHHBIX [1apoB, M3MepseMoro B Klla;
T - HauajJibHasd TeMIepaTypa HarpeToM XMIKOCTM, K;
a
-1
M - MOJApHas Macca XMIOKOCTM, KI' X KMOJIb

®opmynbl (A.14) n (A.15) cnpaBeavBbl ANA XKUOKOCTEN, HAarpeTbiX OT TEMMNEpPaTypPbl BCMbIWKN U
Bbille MPU YCIOBUW, 4YTO TemnepaTypa BCMbIWKN MUAKOCTU MNPEBbIAET 3HAYeHWe pPacyeTHon
TeMnepaTtypbl.

A.3. PacyeT n3bbITOYHOrO AaB/ieHMA B3PbIBA A4/1A FOPHOYUX Mblaiei

A.3.1. PacyeT u3bbIiTouHOro gasneHua [Aenvta P, KMa, npoussoautca no ¢dopmyne (A.4), roe
K03dPULUMEHT Z yyacTma B3BELLEHHOW MblJIN B FTOPEHUN PaccUnTbIBatOT No dopmyne

Zz = 0,5F, (A.106)

rae F - maccoBas A0MA 4YacTUy, MblAM PasMepoM MeHee KPUTMYECKOro, C MpeBbilleHMEeM KOTOPOro
aspoB3BECb CTAHOBUTCS HECMOCOBHOM PacnpoCTPaHATb Naams. B oTCcyTCTBME BO3MOMKHOCTU NOJIyYeHUs
CBEAEHUIN AN OLLEHKM BeAnYUHbI F onyckaeTcs npuHumats F =1,

A.3.2. PacyeTHyl0 maccy B3BeLIEHHON B obbeme MOMeLLeHusA MbliM m, Kr, obpasoBaBLlielica B
pesynbTaTe aBapuUMHO CUTyauuKn, onpeaensatoT no popmyne

m + m
B3 aB
m = min < , (A.17)
po Y / Z
cCT aB
L
TIme m - pacueTHas MaccCa B3BUXPUBUENCS IBUJIM, KIT';

B3



m - pacueTHas Macca I[BJIM, [IOCTYIMBIIEY B I[IOMelleHMe B pesyJjibTaTe
aB
aBapMMHOM CUTyaluuu, KI';
PO - CTexXMOMeTpMuueckas KOHLEeHTpaluMusa TOopluey OeJIM B a’poB3BecCH,
cT
-3
KI' X M ;
\Y - pPacuUeTHE O00BeM I[BUIEBO3OYWHOT'O obJjlaka, o0O0pa30BaHHOI'O IIpU
aB
aBapMMHOM CUTyaluuu B oOBbeMe IoMelleHMs, kKyO. M.
B oTCyTCTBME BOBMOXHOCTM IIOJIyUeHUS CBeIeHMM IJid pacueTa V oonyckaeTcs
as
IIPUHYMATDH

m = m + m . (A.18)

A.3.3. PacueTHyK© MacCy B3BUXPMBIIENCS IBUJIM M onpenesignT o bopmye
B3

m = K m , (A.19)
B3 B3 II

rme K - »OoJa OTJOXMBIIEMCHA B IIOMEUIEHMM MEJIM, CIOCOOHOM [epeuTr BO
B3
B3BEIIEHHOE COCTOSHME B pe3yJjbTaTe aBapMMHOM CcuUTyaluum. IIpyM OTCYTCTBUMU
DKCIIEPUMMEHTAJIbHEIX CBEeNEeHMM O bBesmumHe K OolnycKaeTcsa OpMHMMaTe K =0,9;
B3 B3
m - Macca OTJIOXMBUIIEMCHA B I[NOMENEHMM MBJIM K MOMEHTY abapuy, KI.
o
A.3.4. PacueTHyI Maccy IBUIK, IOCTYyNMBIIEY B I[IOMElIeHMEe B pel3yJbTaTe
apapuMHOM CcuUTyauuy, m , ONPEenessanT IO QopMmyJe
aB

m = (m + gT) K , (A.20)
aB arn I

e m - Macca Topluel IIblIM, BHOpPaCHBAaeMOM B IIOMelleHMe M3 annaparTa, KI';
an
g - NOPOMUBBOIUTEJIBHOCTH, C KOTOPOM INPOIOJIXaeTCs IIOCTYyIJIeHMe [IBJIE BUIIHBIX
BEUIeCTB B aBaAPMMHHM allapaT 0 TpyOonpoBomaM IO MOMEHTa WMX OTKJIOUYEeHUd,
-1
KI' X C ;
T - BpeMsa OTKJIOUEeHMs, onpegmejnseMoe no A.l1l.2 (B), c;
K - xo50duuMeHT NOHJIeHMS, OPEeNCTaBJILOLMMY OTHOIIEHME MAaCCHE BS3BEULIEHHOM B
I
BOBIOYyXE MBUIM KO BCEMW MaccCe IBUIM, I[NOCTYINMBIIEW M3 anmnapaTa B IOMelmeHue. Ilpu
OTCYTCTBUM BKCIEPVMEHTAJIbHEIX INAHHEIX O BeJMUYMHe K [OOonmyCcKaeTCs MNPUMHMMATH :
I
- K = 0,5 - nng nelleM C OUCIEPCHOCTLIO He MeHee 350 MkM;

- K =1,0 - njgsa meuleM C OWMCIEPCHOCThI MeHee 350 MKM.
BenuuuHuy m OpMHUMAKT B cooTBeTcTBMM C A.1.1 m A.1.3.
an

A.3.5. Maccy OTJIOXMBIIENMCS B IIOMENEHMM I[BJIM K MOMEHTY aBapum ONpPenesIsioT
no dopmyse

m =-- (m + m), (A.21)



roe K - DoJsiga ropouel IbIM B OOMEeM MaccCe OTJIOXEHMM IIBLIIM;

T
K - xosdbduumeHT 30QeKTMBHOCTMU NBEIICYDOPKM. IpuHmuMmanT paBHeM 0,6 10pu
N
cyxom mu 0,7 - [Opu BJaXHOM Ineuieybopke (pyuHOM) . IIpM MeXaHMBUPOBAHHOM
BakKyyMHOM INHJIeyOOpKe IJid POBHOTO nojila K npumHuMalT paBHeM 0,9; mjms noja cC
N
BeiOovHaMu (mo 5% nyomanm) - 0,7;
m - Macca IBJIM, OocCelawlley Ha TPYOHONOCTYIIHHIX IOJa YOOPKM INOBEPXHOCTSAX B
1
IIOMelleHUM 3a IIepMOI BPEMeHM MexXIy I'eHepaJlbHBIMM yDopkamyu, KI';
m - Macca BJIM, Oocemapumey¥ Ha IOOCTYNHBEX »OJd YOOPKM IOBEPXHOCTAX B
2
I[IOMEUEHUM 3a I[IepMOol BPEMEHM MexIy TeKyuuMu yOopkKamu, KI'.
llon TPYIOHOIOCTYITHEIMMA s yBOopKHU omwansaMy I[oApa3yMeBaloT TaKue

IIOBEPXHOCTHM B IPOMI3BOILCTBEHHBIX IIOMEUEHMAX, OUMCTKAa KOTOPEIX ocyumecCcTBJIA€eTCA
TOJIBKO IIPpM I'€HepaJlibHEIX HbIJ'IQy@OpKaX. JoCTyIHEIMU IOJIS y60pKVI MeCTaMI ABJIAKTCHA

IOBEPXHOCTM, IBUIB C KOTOPHIX YyIaJiIseTcs B I[IPOLEecCe TeKylIMX [BJIeyOOpOoK
(exeCcME@HHO, eXeCyTOUHO M T.II.) .
A.3.6. Macca OeIM m (i = 1; 2), ocenmawmely Ha PABJIMUHHX [IOBEPXHOCTAX B

1
IOMEUEeHUM 3a MeXyOOpOUHHIM [IepMol, oIpenejydeTcs o dopmyJie

m =M (1 - ansda) Gera , (1 = 1; 2), (A.22)
i i i
roe M = SUM M - Macca [BUIM, BHIOEJAnILAasca B oOObeM I[OMelleHMS 3a [Iepuon
1 3 17
BpeMeHM MexIy I'€HepaJibHBIMM MBEIeyOopKaMy, KI';
M - Macca [ObUIM, BbBIOEeJISgeMas eIOMHMUIEM [hIdllero ofopyIdoBaHMS 3a
13
YKas3aHHHM [Iepuon, KI';
M = SUM M - Macca I[BUIM, BHIOEJAnILAsCca B oOObeM I[OMelleHMS 3a I[Iepuon
2 3 27
BpeMeHU MexIy TeKkylMMM OeJleyOopkamu, KI';
M - Macca I[OeIM, BHIOEJdeMas eIOMHMIEN DeJISdmero ofopynoBaHmMA 3a
23
YKas3aHHHM [Iepuon, KI';
anbda - moJsia BHOeJAUeNcsa B oObeM IIOMelleHMsS I[EUIM, KoTopas YyIajlideTcsd
BHIT SIKHBIMM BEHTUJIALUMOHHEIMM CHCTeMaMM. [IpyM OTCYTCTBUM SKCIEPUMEHTAJIbHEIX
IOAaHHBEIX O BeJIMUMHe ajibdpa nojarainT anbdpa = 0;
beTa , OeTa - »JOJIM BHIOEJAKIENCS B 00BeM IIOMEIeHMS IIbJINM, ocenmamuen
1 2
COOTBETCTBEHHO Ha TPYIOHOLNOCTYIHBIX WM HOOCTYIHBIX IJg YOOPKM [OBEPXHOCTAX
noMemeHmusa (bera + Bera = 1).
1 2
[Ipy OTCYTCTBUM CBeIeHUM O KkKoabduumeHTax ©OeTa n Oera IomnycKaeTcs
1 2
npuHMMaTs bera = 1, Bera = 0.
1 2
A.3.7. M (i = 1; 2) mMoryT OBITH TaKXe OINpPeleJyIeHH 5SKCIEePUMEHTAJIbHO (mm
i
IO AHAaJIOTMM C OEeMCTBYyOIMMM oOpaslaMy OPOM3BOIACTB) B IIepMol MaKCUMallbHOM

3arpy3ku oBopymoBaHuUsa MO bopmysie

M = SUM (G F ) may , (1 = 1; 2) (A.23)
i ] i3 1ij i
roe G, G - MHTEHCUBHOCTb [IBELJIE O TJIOXE HUM COOTBETCTBEHHO Ha
13 23
TPYIOHOIOCTYITHEIX F (xB. M) u IOOCTYIHBEIX F (kB. M) Jjiomansax,
13 23
-2 -1

KI' X M X c g



Tay , Tay - IIPOMEXYTOK BPEeMEHM COOTBETCTBEHHO MEXIOy TEeHEepPaJIbHEIMU U
1 2
TeKym My OeieyfopkaMu, C.

A.4. OnpegeneHne n3bbITOYHOrO AABMEHUS O CMECeW, CoaepKalux roptoyme rasbl (mapbl) u
nblan

PacuyeTHOe n36bITOuHOE AasneHune [denbta P ana rubpuaHbix cmeceit, coaepKallmx roptoume rasbl
(napsbl) 1 nbinKn, onpeaensetca no popmyne

IenbrTa P = JenbTa P + IesnbTa P , (A.24)
1 2
roe JeJsbTa P - m3OBITOUHOE HOaBJIEHMEe, BHUMCIJIEHHOE OJIA TopluYero Ira3a (mapa) B
1
coorBeTCcTBUM C A.2.1 m A.2.2;
IenbTa P - wm30BITOUHOE [IaBJIeHUE, BHIUMCJIEHHOE nOJid TopluyeM TIbBUIM B
2

coorBeTCcTBUM C A.3.1.

A5. Onpep,eneHme N36bITOYHOTO AaBneHunAa AnAa Bewects U MaTepumanos, CNOCOBHbIX cropatb npu
B3aMMOﬂ,EVICTBMM C BO,EI,OI\;1, KMcnopoaom Bo3agyxa Waun gpyr c o4pyrom c O6pa3OBaHMEM BOJIH AaBNneHnA

PacuerHOe m3OBITOUYHOEe naBJjeHue [JEJIBTA P nOjud BeWecTB U MaTepMralos,
CIIOCOOHEIX CIOpaTh IIPM B3aUMMOIEMCTBMM C BOIOM, KMUCJIOPOIOM BO3IOyXa MIM IpyIT C

OpyTroM, omnpenenswoT no A.2.2, nojaras Z2 = 1 w [nOpuHMMas B 2 kauecTBe H

T
SHEPTMIO, BHIEJAWOIYICS IPM B3auMMONENUCTBUM (C yYeTOM CITOPaHMS [IPOOYKTOB
B3aMMOIENCTBMA IO KOHEUHHIX COeNOVHEHMIN), WJIM DKCIEPUMMEeHTAJIBHO B  HATYPHBIX

MCIEITaHMAX . B ciydae, KoOrga OINpenesiMTb BeJuMuMHy JlesibTa P He mNOpencraBiigeTCcs
BO3MOXHEIM, CJIefyeT NPMHMMAaThk ee NpeBbmawmen 5 klla.



METOZbl

OMPEAENEHWNA KATETOPUIA MOMELLLEEHWUM B1 - B4

CNUCOK U3MEHSAIOLWMNX AOKYMEHTOB
(8 peq. U3meHeHua N 1,
yTB. Mpukaszom MYC P® o1 09.12.2010 N 643)

Mpwunoxkenne b

(o6a3aTenbHoe)

b.1. OnpegeneHune Kateropmin nomeleHnin B1 - B4 ocylwecTBasatoT NnyTem CpaBHEHUA MAaKCMMa/IbHOrO 3HAYeHUA yAelbHOM BPEMEHHOM MOXKaPHOM HarpysKu

(manee - noxkapHan HarpysKka) Ha 1t060M U3 y4aCTKOB C BEIMYMHOM yAeNbHOW NOXKapPHOM HarpysKku, npusegeHHon B Tabanue b.1.

Tabnunua b.1 - YaenbHas noxapHas Harpyska u cnocobbl pasmelleHuns ana kateropun B1 - B4

Harpysku He 6onee 10 KB. M. CNocob pasmeLLeHMsA Y4aCcTKOB NOMKAPHOM HArpysKu

onpeaenaeTca cornacHo b.2

KaTeropwusa YpaenbHaa noxkapHan Cnocob pasmeLlLeHusa
nomeLLeHus Harpy3sKa g Ha
-2
yyactke, M X m

B1 bonee 2200 He HopmupyeTca

B2 1401 - 2200 B cootsetctBum c 6.2

B3 181 - 1400 B cootsetctBum ¢ 6.2

B4 1-180 Ha ntobom yyacTke nosia nomeLLeHMA NAoWaab KaxKaoro U3 y4acTkoB noxKapHom




6.2. Mpu noskapHOM Harpyske, BK/loYalowWen B ceba pasnuuyHble coyeTaHus (CMeCb) NErkoBOCMNAMEHSIOLWLMXCA, TOPHOYMX, TPYAHOrOPOUNX KUAKOCTEN,
TBEPAbIX rOPoUYNX U TPYAHOTOPIOYMX BELLECTB U MaTepMasioB B Npedenax No¥KapoonacHOro y4acTka noxapHas Harpyska Q, M, onpeaensetca no ¢opmyne



n p

Q =SuM G Q , (B.1)
i=1 i Hi
rne G - KOJMUECTBO 1-TO MaTepMalla MNOXapHOM HaTpy3KM, KIT;
i
1%
Q - HMBIAsg TelJjoTa cIopaHusa 1i-10 MaTepmrana [IOXapHOW Harpy3KH,
Hi
-1
MIIx X KT .
-2
YoesnbHad NoOXapHasda Harpys3ka g, MIx x M, onpenejsdeTcsa M3 COOTHOUEHUH
Q
g = - (B.2)
S
roe S - mJjoWalb pPas3MelleHUsa IIOXapHOM HaTpy3KH, KB. M (HO He MeHee
10 xB. M) .
B nomeumeHuaAx karteropmuyt Bl - B4 monyckaeTCs HaJMuMe HECKOJIbKMX YUaCTKOB

C TIOXAapPHOM HAaIpy3KOM, He IpeBHUAllEeN 3HAaueHUM, NPMBEIOeHHHX B Tabjiuiue B.l. B
IIOMEUIEHMAX KaTeropum B4 PacCcToAdHMA MeXOy OSTUMM ydaCTKaMM IJOJIXHEI OBIT b HoJiee
npeneJibHEIX. B Tabmauue B.2 #OpuBeIeHH pPEeKOMEeHIyeMble 3BHAaueHUd [IpelesibHEX
paccrogHuM 1 B 3aBUCUMOCTM OT BEJIMUMHE KPUTUUECKOM I[IJIOTHOCTM [Ialalolmx
ap
-2
JIYUYMCTHIX I[IOTOKOB g , KBT x M , OJig IIOXapHOM HaTpy3KH, cocTodamen mu3
Kp
TBEPOLIX I'OPHUMX UM TPYIHOTOPHUMX MaTepMajioB. 3HaueHusa 1 , TI[IpPUBEIOEHHEHE B
ap
Tabmuue B.2, pPeKOMeHIyonTCSd Npu ycjoBum, ecym H > 11 M; ecoim H < 11 ™M, TO
npenejyibHOE pPacCTOsSHMe oInpeneyigeTcsa kak 1 = 1 + (11 - H), rTme 1 -
np np
onpenengeTrcda u3 Tabauusl B5.2; H - MMHMMaJbHOE pPacCCTOSHME OT IIOBEPXHOCTU
IIOXapPHOM HAaTPyYy3KM IO HMXHEeTO ogca depM NepeKphTUS (IOKPHEITML), M.

Tabmmua B.2 - 3HaueHUS npenesibHEX PaCCTOAHUM 1 B 3aBUCKMOCTHU oT
np
KPUTUYECKOM MJIOTHOCTM MNaallMX JIyYMCTHEX [NOTOKOB J
Kp



Qkp, KBT X M2

10

15

20

25

30

40

50

Inp, M

12

3,8

3,2

2,8

3HaueHMUAa g

OJI4 HEKOTOPEBIX MaTepnrnaJyioB HO)KapHOﬁ HAT'PYy3KMN IIprBE e HEL

Kp
Tadbnauue B.3.
Tabmuua B.3 - 3HaueHusa g IJIS HEKOTOPHX MaTepHuajioB [IOXapHOM HaTpy3KU

Kp

MaTepman Qxp, KBT X M2

[peBecrHa (cocHa BnaxHoCTbio 12%) 13,9
[peBecHO-CTpyXeUHble NAnTbl (MI0THOCTbIO 417 Krx m™) 8,3
Topd 6puKeTHbIN 13,2
Topd KyckoBo 9,8
XN0onoK-BONIOKHO 7,5
CNoucTbIN NNacTUK 15,4
Creknonnactuk 15,3
MNepramuH 17,4
Pe3unHa 14,8
Yronb

35,0




PynoHHasa kposaA

17,4

CeHo, cosioma (Npy MUHUMaNbHOW BAAXKHOCTM 40 8%)

7,0




Ecmnm moxapHas Harpys3Ka COCTOMT M3 pPas3JMYHBEIX MaTepuajioB, TO (J

Kp
onpenesyigseTCsa IO MaTepualjly C MMHMMAJIbHBEIM BHadYeHMEeM J
Kp
s MaTeprasioB IIOXapHOM HATPYy3KM C HEM3BECTHBIMM 3HAUYeHUAMU J
Kp
npeneJibHEIE PACCTOAHUA NpMHUMMaKRTCAa 1 >= 12 M.
np
IJIg MOXapHOM Harpy3ku, cocrosamen m3 JIBX mnm I'K, paccrosaHue 1 MEeXImy
np
COCEeNHMMM YyuYacCTKaMM pa3MelleHMus (pas3imBa) IOXapPHOM HATPys3KM IOOINycKaeTcs
PacCUMTEIBATE IO QopMyJiaM:
1 >= 15 M npu H >= 11 M, (B.3)
np
1 >= 26 - H opum H < 11 M. (B.4)
np

Ecim npu onpenesieHMM KaTeropuy B2 minm B3 KOIMUECTBO I[IOXaPHOM HAT'Py3KMU
Q, omnpeznesnieHHoe no dopmyse (B.2), oTBeyaeT HEPABEHCTBY

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

TO HnoMemeHre OyIoeT OTHOCUTHCS K kaTeropusam Bl miam B2 COOTBETCTBEHHO.
-2 -2 -2
3mecy g = 2200 MIx x M npr 1401 MIx X M <= g <= 2200 MIx x M ,
T
-2 -2 -2
g = 1400 MIx x M npru 181 MIx x M <= g <= 1400 MIx x M.
T

(8 pea. UameHeHus N 1, yTB. MNpukazom MYC PO ot 09.12.2010 N 643)

MpunoxeHune B
(obasaTenbHoe)

METOAbI
PACYETA KPUTEPWUEB MOX¥APHOW OMACHOCTU HAPYXHbIX YCTAHOBOK
CNM1COK N3MEHSAIOLLMX AOKYMEHTOB
(8 pea. UameHeHna N 1,
yTB. Mpnkaszom MYC Pd 01 09.12.2010 N 643)

B.1. MeToabl pacyeTa KpUTepUEB NOKAPHOM ONAaCHOCTM A4 FOPIOYMX ra3sos M Napos

B.1.1. IIpu HEBO3BMOXHOCTM pacueTa I[IOXapHOI'O pPMUCKka BHOOP pPacueTHOI'O
BapuaHTa cJelyeT OCYyWeCcTBJATb, C Yy4YeTOM TOOOBOM UYAaCTOTH peanMs3auum u
HOCHeﬂCTBMﬁ TeX WM MVMHBIX aBapMﬁ. B KauecTBe pacueTHOT' O OJ14 BEIUMCJIEHU A
KpuUurepmnes noxapHoﬁ OIIaCHOCTUM HAPYXHBIX YCTaHOBOK, B KOTOPEIX HaXooAaTcCcHd
(obpamanTCcsa) ropouMe Trase, IIaps, CclenyeT [IPMHMMATh BapMaHT aBapumu, 04
KOTOPOI'O IPOM3BEeHNeHMe TITOIOBOM UYaCTOTH peajM3aluy STOI'0 BapuaHTa Q u

w
pacyeTHOTO M3OBITOUYHOTO naejieHusa HEJIBTA P npm cropaHum raso-, napoBO3OYIIHEIX



cMecen B CIlyuae peajJim3alry YKa3aHHOI'O BapMaHTa MaKCrMMaJIbHO, TO e€CThb:

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

PacueT BeJMUMHE G NPOM3BOOMTCA B CJelyolleM MNOCJIeIOBaTEeJIbHOCTM:
a) paccMaTpMBaKWTCA Pa3JIMUHEE BAPMAHTHE aBapUM M U3 CTATUCTUUECKUX OAHHEIX
MM Ha OCHOBE TI'OOOBOM YAaCTOTEl aBapmilt CO CIOpaHMeM Iaso-, [NapOBO3OYIHEX
cMecey omnpemensaoTrcsa Q OJI1 3TUX BAPMAHTOB;
wi
©) IOJa4 KaxIoro M3 pacCMaTpMBaeMBX BAPMAHTOB ONPEeNesIalnTCHa IO  M3JIOKEHHOU
HMXEe MeTONMKE BHAaYeHUHd PaCUeTHOTO WM3OBITOWHOIO mabjieHua [IEJIBTA P ;
i
B) BEIUMCIISIOTCS BEeJIMUMHEL G = 0Q IEJIBTA P oJI9  Kaxgoro ms3s
i wi i
paccMaTprMBaeMBIX BapMaHTOB aBapuy, Cpenr KOTOPHIX BHOMpPAeTCAa BapMaHT C
HauOoJbmWMM 3HadeHueM G ;
i
I') B KAUeCTBe PaCueTHOI'O OJid OlpenelieHMS KPUTEepMeB I[IOXapHOM ONaCHOCTHU
IPUMHMMaeTCsa BapMaHT, B KOTOPOM BejauuMHa G MakCUMaJibHa. [IpyM 3TOM KOJMYECTBO
i
TopoYMxX I'as3oB, [apoB, BhIleIUMX B aTMocdepy, pPacCCUMTEHBAETCA MCXOOd U3
paccMaTpuBaeMOI'O ClLieHapus aBapum c ydueroMm B.1.3 - B.1.9.

B.1.2. MNpM HEBO3MOXHOCTU peanmsaumm metoga no B.1.1 B KayecTBe pacyeTHOro cneayet
BblOMpaTb Hanbonee HebNAroNpUATHLIN BapMaHT aBapumM UaM Nepuoa HopmasbHOM paboTbl annapaTos,
npM KoTopom B 0OOpasoBaHMM TOPHOYMX T[a30-, MAPOBO3AYLIHbLIX CMecel yyacTsyeT Haubonbliee
KOJINYECTBO ra3os, Napo., Hanbosiee onacHbIX B OTHOLEHWW NOC/IeACTBUI CrOpaHUA 3TUX cmeceld. B atom
C/yyae KoJIMYecTBO ra3os, Napos, BblileAwnx B aTmocdepy, paccumTbiBaeTca B cooTBeTcTsmm ¢ B.1.3 -
B.1.9.

B cnyyae, eci UICNOb30BaHME PACYETHbIX METO40B He NpeacTaBAAeTCcAa BO3MOXHbIM, AOMNyCKaeTcA
onpeaeneHune sHaYeHUN KpUTEPUEB NOXKAPHOM ONACHOCTU HA OCHOBAHWM Pe3yNbTaTOB COOTBETCTBYHOLLMX
Hay4YHO-UCCNef0BaTENbCKMX PaboT, COrNacoBaHHbIX U YTBEPKAEHHbIX B YCTAaHOB/IEHHOM MOPAAKe.

B.1.3. KosmyecTBO NOCTYNUBLUMX BELLECTB, KOTOpble MoOryT o006pa3oBbiBaTb roptoune
ra3oBo3AyLIHble, NAPOBO3AYLLHbIE CMECH, ONpeaensaeTca UCX0Aa U3 CAeayIoWNX NPeanoCbIIOK:

a) NpoOMCXOANT pacyeTHaa aBapuA o4HOro M3 annapaToB cornacHo B.1.1 wau B.1.2 (B 3aBMCMMOCTH
OT TOrO, KaKoM M3 NOAX0A0B K ONpefie/IeHNIO PacYeTHOro BapmaHTa aBapum NPUHAT 33 OCHOBY);

6) BCe cogep:KMMOe annapaTa NocTynaeT B OKPyKatoLLee NpoCTPaHCTBO;

B) NMpouCXoAUT OAHOBPEMEHHO YyTeyKa BellecTs M3 TpybonpoBoAoB, MUTAlOWMX annapaT no
npsmomy n obpaTHOMyY NOTOKY B TeYeHME BpeMeHU, He0BX0AMMOro AN1A OTKAYEHUA TpybonpoBoAoB.

PacueTHoe Bpems OTKAOYEHUS TPyHOMNPOBOAOB OnpeaenseTca B KarKAOM KOHKPETHOM cayyae,
ncxoaA M3 peasibHol 06CTaHOBKM, M AONIXKHO 6biTb MUHMMAbHLIM C YYETOM MACNOPTHbLIX AAHHbLIX Ha
3anopHble YCTPOICTBA, XapaKTepa TEXHONOrMYECKOro NpoLecca U BUuaa pacieTHON aBapuun.

PacueTHOe Bpems OTKNOUYeHUA TpybonpoBoA0B caeayeT NPUHMMATb PaBHbIM:

- BpeMeHu cpabaTbiBaHUA CUCTEM aBTOMATMKMN OTK/IIOUEHUA TPYboNpoBOA0B COrlacHO NacnopTHbIM
OAHHbIM YCTAaHOBKMW, eCNn BEepPOATHOCTb OTKa3a CUCTEMbl aBTOMATUKK He npesbiwaeT 0,000001 B rog, uam
obecneyeHo pesepBMpoOBaHUE ee 31eMeHToB (Ho He bonee 120 c);

- 120 c, ecin BepoOATHOCTb OTKasa CUCTeMbl aBTOMATMKM npesbiwaer 0,000001 B rog u He
obecneyeHo pe3epBMPOBAHME € 3/1IEMEHTOB;

- 300 c npu py4yHOM OTK/IHOYEHUN;

r) NpoucxoamT McnapeHue C MOBEPXHOCTU Pa3NUBLUENCA KMAKOCTU; NoWalb UCnapeHua npwu
pa3nMBe Ha rOPU3OHTA/IbHYIO MOBEPXHOCTb onpegenserca (npuM OTCYTCTBMM CMPABOYHbLIX WM WHbIX
3KCMNepmMMeHTabHbIX AaHHbIX) UCX0AA U3 pacyeTa, YTo 1 AnTp cmeceli U pacTBOpPOB, coaepsKalmx 70% u
MeHee (no macce) pacTBopuTeneit, pasausaeTca Ha naowaam 0,10 KB. M, @ OCTa/lbHbIX }KUAKOCTEN - Ha
0,15 KkB. m;

) NPOUCXOAUT TaKKe WUCNapeHMe MKUAKOCTEW U3 eMKOCTEMN, 3KCMIyaTUpyeMbiX C OTKPbITbIM
3€PKa/IoM XMAKOCTU, U CO CBEXKEOKPALLEHHbIX MOBEPXHOCTEN;

€) ANUTENbHOCTb UCNapeHUs XUAKOCTU NPUHUMAETCA PaBHOW BPEMEHMW ee NOJHOro UCMapeHus, Ho



He 6bonee 3600 c.
B.1.4. Macca rasza m, Kr, NoCTynuBLIEro B OKPYKatolllee NpOoCTPaHCTBO MPU pacyeTHON aBapuuy,
onpeaensetca no ¢opmyne

m= (V + V )po, (B.2)
a T T
roe V- ofbbeM I'aza, BHUEIUWEI'O M3 annaparta, Kyb. M;
a
V - obweM rasa, BHIEeOmero m3 Tpydbomnporoma, KyO. M;
T
-3
PO - IJIOTHOCTHL TI'azsa, KI' X M
T
[lpy sTOM
v =0,01 x PV, (B.3)
a 1
roe P - mpmamBisieHme B annapare, klla;

1
V - obweM amnmnaparta, KyO. M;

vV =V + VvV, (B.4)
T 1T 2T
roe V - obpeM raszsa, BHUEOUEIO M3 TPyOONpoBOIa OO €I'0 OTKJIUYeHMd, KyD. M;
1T
v - obBbeM rasa, BHIEIWero u3 TpyObonpoBoda IIOCJe eI'0 OTKJInUEeHUSd,
2T
ky©®. M;
A\V4 = qT, (B.5)
1T
Toe g - pacxonm Tasa, OIpelejyideMbll 10 TEXHOJIOTMUEeCKOMY PpPeTJlaMeHTy B
3aBUCVIMOCTM OT IOaBJIEHUA B pr@OHpOBO,He, eTro IomamerTpa, TEeMIIEPaTypPE Ta30BOM

-1
cpenls M T.H., ky6. M X C
T - Bpewms, omnpegensemoe no B.1.3, c;

2 2 2
\Y =0,0l xmmP (r L +r L + ... +1r L), (B.6)
2T 2 11 2 2 n n
roe P - MaKCUMaJIbHOE oaBJieHMe B TpyOonpoBOIEe IO TEXHOJOTUUECKOMY

2
persamMeHTy, Klla;
r - BHYTPEHHUM pamuyc TpyOOIpPOBONOB, M;

L - niuHa TpyOONPOBOINOB OT aBapMMHOI'O alllapaTa IO 3aIBUXEK, M.

B.1.5. Macca 1apoB XMOKOCTHU m, KI', TI[OCTYIMBUIMX B OKpyXamwlee
IPOCTPAHCTBO MPM HaJMUMM HECKOJIBKMX MCTOUHMKOB MCIapPeHus (IOBEePXHOCTHL
PasIMTON XUIKOCTH, IOBEPXHOCTH CO CBEeXEHaHeCEHHBIM COCTAaBOM, OTKPHITHE
eMKOCTM M T.II.), OINpenesyiseTCsd M3 BHpPAaXEeHUSD

m=m + m + m + m , (B.7)
P eMK CB.OKp nep
roe m - Macca XMIOKOCTM, MCIapMBIEMCsS C IOBEPXHOCTU pasjMBa, KI';
p

m - Macca XMIOKOCTM, MCIapMBIENCHS C INOBEPXHOCTEM OTKPEITEIX €MKOCTEMN,

eMK

KT,



m - Macca XMOKOCTM, MCIAPMUBIENCS C I[OBEPXHOCTENM, Ha KOTOPHE

CB.OKp
HaHeCeH INPpMMEHHAEMHM COCTaB, KI';
m - Macca XMIKOCTHM, MCIapMBIEMNCS B OKpyXaolee IPOCTPaHCTBO B Clydae
nep
ee meperpenBa, KI.
[lpr 3TOM KaxImoe M3 cJjalraeMHX (m , m , m ) B GbopmyJie (B.7)
o) eMK CB.OKp
ONpPEenesiadlnT M3 BHEPAXEHUS
m = WF T, (B.8)
n
-1 -2
roe W - MHTEHCMBHOCTBb MCIIapeHusa, KI X C X M
F - njomanb McIapeHusa, KB. M, oOlpenejseMas B COoOoTBeTcTBMM C B.1.3 B
"
3aBUCHMMOCTM OT MacCChH XMIOKOCTM m , BHIIEOUWEM B OKpyXawollee NPOCTPAaHCTBO;
I
T - HOPOOOJIXUTEJIBHOCTBL IIOCTYIIJIEHUSA [NapOB JIETKOBOCIIJIAMEHAKIMXCHI ¥ TOPoUMX
XMOKOCTEM B OKpyXamwlee NPOCTpaHCTBO corjlacHo B.1.3, c.
Bemnumuy m onpenendanT no ¢opmyne (npm T > T )
nep a KNI
2C (T - T )
p a KU
m = min[{0,8m ; -—-————————————- m ], (B.9)
nep I L I
VCII
roe m - Macca BHUEeOUEeMN NeperpeToi XUMIOKOCTHU, KI';
I
C - yOenbHasa TENJIOEMKOCTb XMAOKOCTM NPM TEeMIepaType NeperpeBa XUIKOCTU
p
-1 -1
T , IIxk X KD x K
a
T - TeMmepaTypa NeperpeToM XMAKOCTM B COOTBETCTBMM C TEXHOJOIMYECKUM
a
PerJIaMeHTOM B TEXHOJIOI'MYUECKOM alllapaTe uianm obopynosaHuM, K;
T — HOpMaJibHasa TeMlepaTypa KUIeHUa XuokocTtu, K;
KU
L - yIOeJbHad TeNJoTa MCHapeHMs XMOKOCTM [pM TeMIepaType IHeperpesa
MCII
-1
xmakoctm T , IIX X KT .
a
Ecam apapuMHasa cuUTyalus CBA3aHa C BOSMOXHBIM [NOCTYMNJIEHMEM XUIOKOCTU B
PacCIHBJIEHHOM COCTOSHMM, TO OHa IOJIXHa OBTb ydTeHa B Qopmyise (B.7) BBeIeHUEM

OOIIOJIHMTEJIBHOI'O CJilaraeMoro, YydYuMTeBammeI'o O@LU,YIO Maccy HOCTYHMBLUGIZ KMIOKOCTM
OT PacCIIBUIAKRMNX yCTpOf/ICTB, NCXO0Ood "3 TMNPOIOOJIXMTEJIBHOCTU MX pa@OTbI.

B.1.6. Macca m Bemenmey XMUIKOCTM, KI', OIpPeneysaioT B COOTBETCTBUM C
o
B.1.3.
B.1.7. JIHTEHCUBHOCTD MCIapeHusa W onpemendgeTcsa IO CIPaBOYHEIM U
SKCIEPUMEHTAJIbHEM IOAHHBM . [;ig HeHaTrpeTHX BHIIE PACUETHOM TeMIepaTypsl

(oxpyxammen cpensl) JIBXK npy OTCYTCTBMM HOAHHHIX IOOINYyCKAaeTCs PacCCuMTHBATBE W  II0
bopmysie

W=10 \/Mx P, (B.10)



roe M - MoJigpHas Macca, KI' X KMOJIb
P - ImaBJIeHMe HACHIIEHHOI'O Iapa I[IPpM pPacueTHOM TeMlIepaType XUIKOCTH,
H

onpenesisieMoe IO CIPAaBOUYHHM HOaHHBM, Klla.

B.1.8. Macca napoB XMIOKOCTM, HaAT'PETOM BHIIE PACUETHOM TeMIepaTypsl, HO He
BHIIE TeMIepaTyphbl KUIIEHMS XUIKOCTHM, OIpelejigseTcs B COOTBeTCTBUMM C A.2.8
(mpmioxeHMe A) .

B.1.9. IOnsa CXMXeHHEIX YyIJIEBONOPOIHHEIX I'a30B (CYI') Opu OTCYTCTBUM IaHHBIX
OOIIyCKaeTCsa PacCCUMTHBATL yIEJIbHYI Maccy ucnapmemerocs CYID m u3 [OpOoJIMBa,

cyr
-2
KI' X M , 1o dopmyJse

5,1 x \/Re x mamBna t

M /t B
m = -————(T - T ) x (2aamMbma \/-—-—= + —————————————————————— ), (B.11)
cyr L 0 X TB OM a d
MCII
-1
roe M - MoJsapHasa Macca CYI', kI x MOJb
L - MOJIbHas TemnJjoTa muchnapenmsa CYI' npm HadaJbHOM Temmnepatype CYI' T ,
MCII X
-1
Ix X MOJIb ;
T - HayvaJibHaA TeMIepaTrTypa MaTepuasia, Ha I[IOBEPXHOCTb KOTOPOI'O
0
paznueaerca CYI', K;
T - HadvajlbHasa TeMmnepatrypa CYT, K;
X
aambna -  KO20bmMuMeHT TenJIONPOBONHOCTM MaTepMalsa, Ha I[IOBEPXHOCTHb
TB
-1 -1
KOTOporo pasimueaerca CYI', BT x M Xx K 7
aaMbna
TB
a = -—-—————-- - xkondduLMEeHT TEMIIEepaTypoONpOBOOHOCTM MaTepualsa, Ha
C po
TB TB
-1
[IOBEPXHOCTb KOTOPOTO pazjamBaeTrcsa CYI', kB. M X C ;
cC - TEeIJIOEMKOCTB MaTepualjla, Ha [NOBEPXHOCTb KOTOPOTO pasjmueaerca CYT,
TB
-1 -1
Ik X KI x K
Po — IIJIOTHOCTB MaTepMalsa, Ha I[NOBEPXHOCTb KOTOpPOIrOo pazsjmeaerca CVYI,
TB
-3
KI' X M
t - Tekyumee Bpewmsa, C, NPMHMMaeMOE PaBHEIM BPEeMeHM IIOJIHOT'O mucrnapeHma CYT,
HO He Oosiee 3600 c;
ud
Re = —--- umcino PeMHOJbICA;
HIO
B
-1
U - CKOpPOCTB BO3OYWHOI'O INOTOKa, M X C ;
/4F
/ u
d = \/-———- - XapaKTepHHM pasMmep nposmea CYT, wm;
nm

-1



HIO — KMHeMaTmuyeckKad BA3SKOCTb BO3OyXa, KB. M X C ;

B
-1 -1
aavbna - KO30OMUMEHT TelJIONPOBOOHOCTM BO3OyXa, BT X M x K
B
dopmyria (B.1ll) cnpaBemnuBa mysga CYIT ¢ rTemnepatypom T <= T . Ipm
X KUII
TeMmneparype CYI' T > T IOOIIOJIHUTEJIbEHO PAaCCUMTEBAETCA Macca neperpeTex CYT
X KNI
m no dopmyse (B.9).

nep

B.2. PacyeT ropm3oHTaIbHbIX Pa3MepoB 30H, OrPaHMUYMBAIOLLMX FAa30- U NAPOBO3A4YLIHbIE CMecH C
KOHUeHTpaumen roptodero Bbiwe HKIMP, npu aBapuMiHOM MOCTYNAEHUM TOPHOYMX FA30B M MNapos
HeHarpeTbiX JIErKOBOCMNIAaMEHAOLWMXCA XKUAKOCTEN B OTKPLITOE NPOCTPAHCTBO

B.2.1. Topu30OHTAaJIbHEE pPasMEepH 30HE R , M, oOTpaHMUYMBawomye o00JjlacTb
HKIIP
KOHLEHTpalUuy, [IPeBHIAnIMX HMXHMY KOHLEHTPALMOHHEI [Ipenejyl pPaclIpOoCTpaHeHUs
njaamexnu (C ) mo I'OCT 12.1.044, BHUMCIAKT IO QopMyJiaM:
HKIIP

- nng ropoumuMx raszos (I'T):

R = 7,8 x (————==——- ) , (B.12)
HKIIP po C
r HKIIP
(e pen. MameHeHus N 1, yrB. IllpumkazsoM MUC PO or 09.12.2010 N 643)

- IJiA NapOB HEeHATPEeTHX JIETKOBOCILJIAMEHAIMXC XuukocTew (JIBX) :

P m
_ H 0,813 I 0,333
R = 3,1501 x \/K(-—---- ) X (=——=—- ) , (B.13)
HKIIP C po P
HKIIP o H
M
po = T TTTTTT T T T T ’
T, vV (1 + 0,00367t )
0 P
roe m - Macca [OOCTYyNMBIIMX B OTKPHTOe INpPOCTpaHCTBO I'T' Opmu aBapMUMHOM
iy
cCUuTyaumum, KI;
po - mwiIoTHOCTHL I'T HpM pacueTHOM TeMIepaType U aTmMocbepHOM »aBJIeHUM,
T
-3
KI' X M ;
C — HMWXHMM KOHLEHTPALMOHHEI Ipelell paclpoCcTpaHeHMsa jaMeHu IT  wuiu
HKIIP

o)

napos JIBX, % (0oOBeMHHX) ;
K - xo2bdumiMeHT, NOpuHMMaeMen paBHeiM K = T / 3600 mmsa JIBX;

m - Macca napos JIBX, HNOCTynMBIIKMX B OTKPETOE IMNPOCTPaHCTBO 3a BpeMA
I
IIOJIHOT'O McCllapeHus, HO He Oojee 3600 c, xr;
PO - IJIOTHOCTHL napor JIBXK npm pacueTHOM TeMIepaType U aTMOChepHOM
IT
-3

OaBJIeHUM, KI' X M ;
P - @»aBJIeHMe HAaCHIIEHHHBX apob JIBXK npu pacdeTHOM TeMmnepatype, klla;
H



T - OPOOOJIXUTEJIBHOCTBL I[OCTyIJIeHMA HapoB JIBX B OTKPEITOE NPOCTPAHCTBO, C;

-1
M - MoJsigpHad Macca, KI' X KMOJIb
-1
V - MOJBbHEM 00BeM, paBHBEM 22,413 xy®. M X KMOJb ;
0
t - pacueTHaa TeMmrueparypa, °C. B KkauecTBe pPAaCUETHOM TeMIepaTyph
b
crenyeT NIPUHUMATH MaKCHMaJIbHO BO3MOXHYIO TeMnepaTypy BO3OyXxa B

COOTBETCTBYWIEN KIMMATUUECKOM B0OHE MIIM MaKCUMaJIbHYI BO3MOXHYK TeMIepaTypy

BO3OyxXa IO TEexXHOJOTMUeCKOMYy peIJlaMeHTy C Y4Y4eTOM BOSBMOXHOTO IIOBHIIEHMI

TeMIepaTyphl B aBapuUMHOM cuTyauum. EcamM Takoro 3BHa4YeHUsA pacueTHOM

TeMnepaTypsl t 10O kakuM-JIMOO NpUYMHAaM ONpelesiMTb He yHOaeTcs, IOoIyCKaeTcs
p

NpMHMMATL ee paBHoil 61 °C.

B.2.2. 3a HauaJlO OTCUYeTa TOPMBOHTAJIbHOT'O pas3Mepa BOHHE MNPUHMMAT BHEIHME
ra®apuTHEE pasMEpH alNnapaToB, YCTAHOBOK, TPpyOONpOBOONOB M T.IO. Bo Bcex
cydyasax sHadeHue R OOJIXKHO ORITE He MeHee 0,3 M gng I'T u JIBX.

HKIIP

B.3. PacueT 1U36bITOYHOrO AaBNeHNA N UMNysibCa BOJIHbI AaBNEHNA MPU CrOPaHUN cmecem roproymx
rasoB 1 Napos C BO34YyXOM B OTKPbITOM NPOCTPaHCTBE

B.3.1. UcxopAa M3 paccmaTpmBaemoro CLLeHapma aBapum, onpegenaroT Maccy m, Kr, roptoumnx rasos
1 (Mnn) Nnapos, Bblleawnx B aTMochepy U3 TEXHONOrMYecKoro annapaTta B cootseTctemn ¢ B.1.3 - B.1.9.

B.3.2. N36bITouHOE masneHue OE/IbTA P, KlMa, pa3BMBaemoe npu CropaHMm rasonapoBo3ayLLUHbIX
cMeceit, paccumTbIBatoT no ¢opmyne

0, 8m 3m 5m
np np np
IEJBTA P = P (-————- F o———— + -, (B.14)
0 2 3
r r r
roe P - arMmochepHoe maesieHme, klla (momyckaeTcs NpuHMMaTh pabBHeM 101 xIla) ;
0
r - PaACCTOSHME OT I'€OMETPMUYECKOTI'O LIeHTpa I'a30MNapOoBO3IOYNMHOTO objlaka, M;
m - IpuBeIeHHas Macca rasa MM Iapa, KI', paccuMTaHHas no dopmyJe
1p
Q
cr
m = -—— x m Z, (B.15)
np 0]
0
-1
rme Q - yIeJyibHas TeIJyioTa CropaHuMsa rasa uiMm napa, Ix x ko ;
cr
Z - xo5ddMUMEHT ydacTusa TOopluMx Tas0oB M [IapoB B TI'OPEHUM, KOTOPEIM
OOIyCKaeTCsa NpMHMMATL paBHEM 0, 1;
6 -1
Q - xoHCTaHTa, paBHas 4,52 x 10 [Ix x kO ;

0
m - Macca TIOopouMX I'as’0B U (MJIM) IDApOB, NOCTYIMBIMX B pesyJibTaTe aBapuUn
B OKpyXakllee NPOCTPAaHCTBO, KI.
B.3.3. VMMnysnbCc BOJIHEI OaBJieHuMda 1, [la X C, pacCUMTHBAKLT O Gopmyiie



i= —mmmm o . (B.16)

B.4. MeToz pacyeTa KpUTepMeB NOXKapHOM ONACHOCTU A/15 TOPHOYNX Nblaek

B.4.1. B KayecTBe pacyeTHOro BapuaHTa aBapuuM AAa OnpefeneHUsa KPUTEepUEB MOXKapHOM
ONACHOCTU A5 TOPHOYUX MblAel cnepyeT BbIbMpaTb Hanbonee HebAaronpUATHbIMA BapUAHT aBapum Mau
nepuvog, HopmanbHoOM PaboTbl anNapaTos, NPM KOTOPOM B FOPEHUW MblIEBO3AYLWHOM CMECKU y4yacTByeT
Hamnbosblliee KONMYECTBO BELLECTB WM MATEPWANOB, Hanbonee onacHbIX B OTHOLWEHMM MOCAEACTBUN
TaKOro ropeHus.

B.4.2. KonMyecTBO NOCTYNUBLUMX BELLECTB, KOTOpble MOryT ob6pas3oBblBaTb roptoune
NblNEBO3AYLHbIE CMECH, ONPEAENAOT UCXOAA U3 NPEANOCHIIKM O TOM, YTO B MOMEHT PacyeTHOM aBapun
npousowna nnaHoeas (peMoOHTHble paboTbl) WAM  BHe3anHaa pasrepmeTMsauus  OAHOMo U3
TEXHONIOTMYECKMX amnnapaTo., 3a KOTOPOK NOCNeA0Ba aBAPUIHBIN BbIBPOC B OKPYrKatoLLee MPOCTPAHCTBO
HaxoAmBLUENCA B annapaTe MNblu.

B.4.3. PacuyeTHaa macca nbiauv, NOCTYNUBLUEN B OKPYXKatoLLee NPOCTPAHCTBO NPU pacyeTHOM aBapuu,
onpeaenserca no popmyne

M + M
B3 aB
M = min < , (B.17)
po V / 7
cCT aB
roe M - pacueTHasd MaccCa NOCTyNMBIIEN B OKpyXawllee NPOCTPAHCTBO TOpKUYel IMBUIM,
KI';
M - pacueTHasd Macca B3BUXPMUBIEMNCHS OBUIM, KI';
B3
M - pacdyeTHas Macca [OBUIM, [OOCTYNMBIIEM B pe3yJjbTaTe aBapMUMHOMU
as
cuTyauum, KI';
po - CcTexmuoMeTpuuecKasd KOHLEeHTpalUusa Topluel ObJIM B anpoB3BecH,
CT
-3
KI' X M
Y - pacueTHEM O0OBEeM [BJIEBO3OYWHOT'O o6b6Jiaka, O0Opa30OBaHHOTO IIpK
as
aBapMMHOM CcuUTyauuy, KyD. M.
B oTcyTCTBME BO3MOXHOCTM I[IOJIyUeHMS CBeIeHUN nJjsa pacueTa V oonyckaeTcs
aB
IPUHYMATH
M =M + M . (B.18)
B3 aB
B.4.4. M omnpemesignT N0 dopmyJie
B3
M =KK M, (B.19)
B3 T B3 II
roe K - DmoJsiga ropioueM IBUIM B OOley Macce OTJIOXEeHMUM IIBLIMU;
T
K - IOOoJia OTJIOXKEHHOM BOJM3M alnapaTa IbM, CIOCOOHOM I[epeuTu BO
B3
B3BEIIEHHOE COCTOSHUE B pes3yiabTaTe aBapuMHOM CUTyauuM. B OTCYyTCTBHUE
SKCIIEPUMEHTAJIbHEIX IaHHBX O BejuuuHe K OonyckaeTcsa IpuMHMMaTbh K = 0,9;
B3 B3

M - Macca OTJIOXMBLIIENCHS BOIM3M amnnapaTa OB K MOMEHTY aBapuu, KI'.



B.4.5. M ompemesganT o0 dopmyJie

as
M = (M + gT) x K, (B.20)
aB an o
roe M - Macca TopouYel IbIM, BHOpPacEHBaeMOM B OKpyXawliee MNIPOCTPAHCTBO IIpK
an
pasrepMeTn3anumn TEXHOJIOTUYUECKOTO anmnapara, KI'; npu OTCYTCTBUMU
OTPaHUUMBALIMX BHOPOC IMBUIM MHXEHEPHEX YyCTPOMCTB cJjlelyeT MNPpMHMMATb, UYTO B
MOMEHT pacueTHOM aBapuu NIPOUCXOIOUT aBapuMHEM BHOPOC B OKpyXamwlee
IIPOCTPaHCTBO BCeM HaxXOIOMBIIEMCS B allapaTe MBUIM;
g — HNPOM3BOIUTEJILHOCTL, C KOTOPOM NPONOJIXaeTCsa IIOCTYIIJIEHME IMBEJIEBUIHBIX
BEUECTB B aBAPMMHHIY annapatT 0 TpyOompoBomaM nOO MOMEHTAa UX OTKJIOUeHMS,
-1
KI' X C ;
T - pacueTHOe BpeMs OTKJIOUYEeHMS, C, OlpenejsgeMoe B KaxXIOM KOHKPEeTHOM
cydae, MCXOOsS M3 peajibHOM oOcTaHOBKM. ClenyeT [IPMHMMATL PaBHBEIM BPEMEHU

cpabaTHBaHMUA CUCTEMEl aBTOMATUKM, €CJM BEPOSTHOCTL €e OTKasza He I[IpPEeBHIlaeT
0,000001 B rom mim oOOeCIIEUEHO PE3EPBUPOBAHME €€ DJIEeMEHTOB (HO He Oojiee 120

c); 120 c, ecam BepOATHOCTH OTKaszsa CUCTeMH aBToMaTuku nperBemaeT 0,000001 B
Ton ¥u He O0OecCleueHO pesepBUpoOBaHMe ee sjemeHToB; 300 ¢ HOpu pydyHOM
OTKJIOUEHUN ;

K - x0o5bbMUMEHT MNBUJIEHMS, NOPEeICTAaBJSOIMY OTHOIEHME MacCChH B3BEUIEHHOM B

IT
BO3IOyXe IMBJIM KO BCEeM Macce IIBIIM, IOCTyNMBIIEY M3 allapara. B oOTCyTCTBUE
OKCIIEPVMMEHTAJIBHBEIX HOAaHHEBEIX O K OOIIyCKaeTCHd INIPVMHMMATh : 0,5 - IJIda MBLIJIEeN C
I

OMCHepCHOCThI0 He MeHee 350 mxM; 1,0 - Ong OeJIeM C IMCIEPCHOCTBIO MeHee 350
MKM .

B.4.6. lcxonmsa M3 paccMaTpMBaeMOT'O ClLeHapus aBapum olpeneydioT Maccy M,
KT, TOpKYEeN IMbJIM, [NOCTYIMBIIEN B pe3yJibTaTe aBapMUM B OKpyXawlee MIPOCTPaHCTBO
B coorBeTcTBMM C B.4.1 - B.4.5.
B.4.7. 3beiTOouHOEe maBjeHMe IEJIBTA P Ojs TOpOYMX IBJIEM pPacCUMUTEIBAlOT B
crlenypley NOCJeOOBaTeJIbHOCTM
a) ompenendanT NPMBEIESHHYK MacCy Topldey NeiM m , KI', O QopMmyJe:
np

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

roe M - Macca Topouel IbUIM, [NOCTYNMBIIEM B pes3yJjibTaTe abBapMu B OKpyXamolee
IIPOCTPaHCTBO, KI';

Z - kKO2QIMUMEHT ydyacTMsd MBUIM B IOPEeHUM, 3HAaueHMe KOTOpOoI'o IOolycKaeTcs
npuHyMaTb paBHEM 0,1. B OTHeNbHHIX OOOCHOBAHHEIX CJIydyasx BeJIMUMHA 4 MOXeT
OBITE CHMXEeHa, HO He MeHee ueM pmo 0,02;

-1
H - Temsora cropaHmusa oeuM, IIx X KD ;
T
6 -1
H - KOHCTaHTa, IOpuHMMaemas paBHou 4,52 x 10 Jx x kT ;

©) BHUMCIILIT pacueTHOe M3OHTOUYHOe nabjieHue [IEJIBTA P, klla, no dopmyJie:

0, 8m 3m S5m
ap ap ap
IOEJIBTA P = P (—————- + ————— + ———-), (B.22)
0 2 3
r r r
roe P - arMmocbepHOe masiyeHue, klla;

0



r - paccTosHMEe OT LeHTpa I[BJIEBO3OYMHOTO ofbjlaka, M. JonyckaeTcs
OTCUMTHBATEL BEJUUMHY ¥ OT I'€OMETPUUECKOTO LEeHTpa TEeXHOJOTUUECKOM YCTAaHOBKMU.
B.4.8. UMnOoysnbC BOJIHE IaBJjeHusa i, Ila X C, BBUMCISOT [0 bopMyJie:

f = mmmme , (B.23)

B.5. MeTog, pacyeTa MHTEHCUBHOCTU TEN1I0BOIO U3Nly4eHUA

B.5.1. HTEHCMBHOCTb TEMIOBOIO MU3NYYEHUS PACCUMTBLIBAOT ANA ABYX CAyvaeB noxapa (uam gna
TOrO M3 HUX, KOTOPbIA MOKET ObITb Peann3oBaH B JaHHOW TEXHOIOMMYECKON YCTaHOBKeE):

- noxap npoausos JIBXK, MK, CYI, CMNI (CKUMKEHHbIA NPUPOAHbLIN Tas) UAM ropeHue TBepabiX
roproYMx maTepuasios (BK/IOYAA rOPeHME Nbian);

- "OrHeHHbIN Wwap".

Ecnn Bo3moKHa peanusaumsa oboux cnyyaes, TO MPU OLEHKE 3HAYEHUM KPUTEPUA MOXKAPHOM

ONaCHOCTU y4yUTbiBaeTCA Hanbonbluasa ns AByX BeZINYNH MHTEHCUBHOCTU TENJZTIOBOTO U3NYy4YEHUA.
-2
B.5.2. VHTEHCUBHOCTL TEIJIOBOT'O M3JIy4YyeHUs J, kBT x M 0Jis noxapa
NpoJiMBa XMAOKOCTU WMJIM INPM I'OPEHUM TBEpIblX MaTepMaljloB PacCCUMTHBAKT IO QopmyJie

q=E F ray, (B.24)
fa
roe E - CPeIHEeNOBEPXHOCTHAA IIJIOTHOCTBL TEIJIOBOTO M3JIydeHud IIJIaMeHU,
f
-2
KBT X M ;
F - yrmoBoM ko3b0dULMEHT OOJYyUEeHHOCTH;
q
Tay — KO2QOMUMEHT NponyCKaHMsa aTMOCOepEH.
E IPUHVMAIT Ha OCHOBE UMeKUIMXCS DKCIEPMMEHTAaJIbHBIX HOaHHBEIX. IJsd
f

HEKOTOPHEIX XMIKMX YIJIEBOIOPOIOHBEIX TOIJIMB YKa3aHHBIE IOAaHHBIE IIPVMBEIEeHBl B Tabaule
B.1.



Tabnanua B.1 - CpegHENOBEPXHOCTHAA MIOTHOCTb TEM/IOBOTO U3NIYYEHUA NAaMEHN B 3aBUCUMOCTM OT AMameTpa ovara M yAe/ibHaa MaccoBas CKOPOCTb BbIropaHuA
ONA HEKOTOPbIX XUAKNUX YTNeBoaopoaos

Yrnesoaopoabl Ef, KBT x M2 M,
Krx m?2xc?
d=10m d=20m d=30m d=40m d=50m
CNT (meTaH) 220 180 150 130 120 0,08
CYT (nponaH-6ytaH) |80 63 50 43 40 0,10
BeH3uH 60 47 35 28 25 0,06
OnsenbHoe Tonameo |40 32 25 21 18 0,04
HedTb 25 19 15 12 10 0,04

Mpumeuarue. [ina guameTpos oyaros meHee 10 m nnmn 6onee 50 m cneayet NpUHMMaTL Er TaKoM ke, Kak U gna oyaros anametpom 10
M 1 50 M COOTBETCTBEHHO.




IIpn OTCYTCTBUU IOaHHBEIX JONyCKaeTCda I[PMHMMAaTh BeJIUYMHY E PaBHOM
£
-2 -2 -2
100 xBT x M mns CYT', 40 xBT x M - nnsa Hedrenponykros, 40 xBT x M -
OJIS TBEPIBIX MaTepralioB.
B.5.3. PaccuureBanT 30PeKTUBHBINI OMaMeTp nposusa d, M, IO dopmysie:

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

on

2
rge F - momane HNpoJiMBa, M
B.5.4. BeUMCIAOT BBICOTY INJjlaMeHu H, M, no dopwmyre:

(s - 1)
)1

(S + 1)

x (S - 1)

x (S + 1)

M 0,61
H = 42d(--—------ ) , (B.26)
po \/gd
B
-2 -1
rge M - ymenbHas MaccoBas CKOPOCTb BHI'OPAHMUS XMIOKOCTM, KI' X M x c
-3
PO - IJIOTHOCTb OKpyXaollero BO3IOyxa, KI X M ;
B
-2
g - yckopeHme cBoOomHOTO nazmeHus, g = 9,8l M x C
B.5.5. OnpenendgoT yrJjoBOM ko3dduumeHT obsiydeHHOCTM F 1o dopmysam:
q
/2 2
F =\/F +F, (B.27)
a \ H
rge F , F - QOakTOpe OOJIyYeHHOCTM IJisi BEPTUKAJbHOM ¥ TOPMUBOHTAJIBLHOM
\ H
nJIomazoK COOTBETCTBEHHO, KOTOPEE ONPeIesAlT C INOMOIBK BEPAXSHNMN :
1 1 h h /s -1 A /(A + 1) x
F = --x [- x arctg(-——------ ) - - x {arctg(\/ ----- ) = —m———-= x arctg(\/--=-=--=----------—-
v nn S S S + 1 (A - 1) x
/2 /2
\/s -1 \/A -1
1 B-1/S8 /(B + 1) x (S - 1) (A -1/ 9) /(A + 1)
F =--x [-————-——- ) x arctg(\/--—-------------—- ) = —mmm—————-- x arctg (\/-----—------------
H hniZs (B - 1) x (S + 1) (A - 1)
/2 /2
\/B -1 \/a -1
2 2
h +5 +1
A= ——————————= , (B.30)
28
2
1+ s
B = —————- , (B.31)
2s
2r
s =--, (B.32)
d
2H
h=-- (B.33)
d
rme r - PacCTOsSHME OT IEeOMETPMYECKOTO LieHTpa MNpoJaMBa OO 0BJy4aeMoro
oBbBEeKTa, M.
OnpenensanT KO3QOMUMEHT NponyCcKaHMsA aTMochepsl no dopmyrie:
-4
Tay = exp[-7,0 x 10 x (r - 0,5d)]. (B.34)
-2
B.5.6. MHTEHCMBHOCTL TEIUJIOBOTO M3JIydYeHMsS J, KBT x M , 1nms "OTHEHHOTO

mapa" pacCuMTEIBART IO Qopmyie B.24.



E omnpenesdoT Ha OCHOBE MMEOUMXCH 3KCIEPMMEeHTAaJIbHEIX OaHHHX. [lonyckKaeTcs
£
-2
npuHMMaTe E  paBHeM 450 BT X M

£
B.5.7. F BHUMCISOT IO QopmyJie:
q
H/D +0,5
s
F = mm e~ , (B.35)
q 2 21,5
4 x [(H/ D +0,5 + (r/ D) ]
s s
roe H - BrCOTa LeHTpa "OTHeHHOTO mapa", M;
D - osdbexTmBHEM auaMmeTp "orHeHHOTO wapa', M;

s
r - paccrosHMe OT OOjiydaeMOoro OOBeKTa OO TOYKM Ha I[OBEPXHOCTM 3eMn
HENMOCPeACTBEeHHO NOJ LEeHTPOM "OTHeHHOTO mapa", M.
B.5.8. SodexTmBHENI mmamMeTp "orHeHHOTOo mapa" D paccCuUMTHBA©LT MO QopmyJie:
s

0,327
D = 5,33m , (B.36)

rge m - Macca ropoYero BelecTBa, KI.
B.5.9. H OonpenessAlT B XOOEe CIeLUMalIbHEIX MCCJIeHOoBaHmi. JlonyckaeTcs
npuHMMaTe H paBHOM D/ 2.
s
B.5.10. Bpewms cymecTBOBaHmMs "orHeHHOTO mapa" t , C, pPacCUMTHIBALT IO
s

dopmyse:
0,303
t = 0,92m . (B.37)

B.5.11. KosdduumeHT npornyckaHus aTMochepsl Tay pacCUMTHBaT [0 dopmyJie:

o D
-4 /2 2 s
Tay = exp[-7,0 x 10 x (\/r +H - --)]. (B.38)

B.6. MeToz pacyeTa paauyca BO34eNCTBUA BbICOKOTEMMEPATYPHbIX NPOAYKTOB CropaHuUaA raso- Uau
NapoBO34yLIHOM CMECK B OTKPLITOM NPOCTPAHCTBE

Pamnyc BO3IOENCTBUSI BEICOKOTEMIIEepaTYyPHBIX IIPOOYKTOB CI'OpaHMAa raso- 278
HapOBOSHyMHOﬁ CMeCHr B OTKPEITOM IIPOCTPaHCTBE R, wm, pacCdMTEIBaOT II10 @opMyne:
F

R = 1,2R , (B.39)
F HKIIP

roe R - TOPM3OHTAJILHEM pPasMep 3O0HH, orpaHMUMBamle o06JacTb
HKIIP

KOHLEeHTpaluuy, npeBsmaommx C , omnpezneidgeMHM 10 dopmysie (B.12).
HKIIP

B.7. MeTog pacyeTa ANnHbI pakena npu CTPYMHOM ropeHnn roproymx rasos

Onuua baxena L , M, OpPM CTPYMHOM TOPEHMM TOPIUYMX I'a30B PACCUMTHBAKT 10

¢
bopmyie:
0,4
L = KG ’ (B.40)
¢
roe K - xo3ddMUMEHT, KOTOPEIM IIPM MCTEUEHMM CXATHX I'a30B [IPUHMMAETCS PaBHBIM
12,5; npm mcrTedeHum naposoM ¢asu CYI miam CIT - 13,5; OpM UCTEUYEHUM XUIKOM

basel CYT' mam CHOI' - 15;



-1
G - pacxonm TopnyYero rasa, KI X C

MNpunoxkenue I
(obs3aTenbHOE)

METOANKA
BbIYMC/IEHWA YC/TOBHOM BEPOATHOCTM MOPAXKEHMA YENIOBEKA
Cn1CcoK U3MEHAIOWMX JOKYMEHTOB
(8 pea. U3ameHeHna N 1,
yTB. Mpurkasom MYC Pd 01 09.12.2010 N 643)

I.1. Mpv oLEHKe NOXKapPHOro PMUCKa A1 HapY*KHOM YCTaHOBKM CnelyeT paccMaTpuBaTh caeaytowme
onacHble paKTopbI:
(B pea. UameHeHus N 1, ytB. Mpukazom MYC Pd o1 09.12.2010 N 643)

- u3bbITOYHOE [JaBieHMe W MMMYIbC BOJIHblI OAB/IEHMA MpPUM CrOpaHUMM raso-, MNapo- Mau
NbINEBO3AYLIHbIX CMECel Ha OTKPbITOM NPOCTPAHCTBE;

- TEennoBOe W3/lyYeHMe MpM MNo¥Kapax NPOJIMBOB TOPIOUMX KUAKOCTEM WM MOXKapax TBepabix
MaTepnanos, peannsaumm "orHeHHoro wapa", CTpymHOM ropeHnu;

- BO3JENCTBME BbICOKOTEMNEPATYPHbIX NPOAYKTOB CrOpaHMA raso- WauM NapoBO34yLHON CMecu B
OTKPbITOM MPOCTPAHCTBE.

Echnm pgna paccmaTpmvBaemol HApY)KHOW YCTaHOBKM HEBO3MOMKHa peannsauma Kakoro-nmbo us
YKa3aHHbIX Bbille OMacHbiXx (GaKTopoB, TO 3TOT (GaKTOP MNPU OUEHKE MOTEHLMAaNbHOTO PUCKa He
Y4UTbIBaETCA.

YCIIOBHYIO BEPOSATHOCTE Q (&) mnopaxeHMs dYejioBeKa IIpM peanms3aumm J-ToTo

dj
ClLleHapmda pa3BUTUA aBapumn, Kak npaBsmiio, BEIUMCJIAIOT I10 SHAUEeHMAM HpO@I/IT-
byHxkuuM Pr. Bs3auMMOCBA3b BEJIMUMHEL Pr U YCJOBHOM BEPOSATHOCTM IIOPaXEeHMUS

yYCTaHaBJIMBaeTCHd Tabmauuen I'.1 ’ MeXIoy pPellepPHbBIMM TO4YKaMMI KOTOpOﬁI BO3MOXHa
JIMHEeMVHAas VHTEPIOJNAINA .



Tabaunuya IN.1 - 3HaYeHUA YCI0BHOM BEPOATHOCTU NOPAXKEHUA YeNOBEKA B 3aBUCUMOCTU OT BEIMYMHbI NPOBUT-PYHKLMN Pr

YcnosHas BennuunHa npobut-pyHKumnm Pr

BEPOATHOCTb

nopasxeHns, % 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 5,52 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. YCJIOBHYK BEPOSATHOCTHL I[IOPaXeHMs uYeJIoOBeKa M3OBITOUHHEIM HOAaBJIEHMEM IIPU
CropaHuM Iraso-—, [Hapo-—, NBJIEBO3OYUWHEX CMEeCeM Ha pacCTOSHMM ¥ OT SIMIEeHTpa
ONpPEenesianT B CcJjenywnlel I0CJIelNOBaTEeJIbHOCTH

- BBUMCJIISIT M3OHITOUHOE maBJjieHMe JIEJIBTA P u  uMMIOYyJbLC 1 IO MeToIawm,
IPMBEIOEHHEIM B NPUIIOXeHUM B;

- ucxons m3 s3HaueHuy JEJIBTA P u i, BHUMCISKOT BEJUUMHY OPOOUT-OYHKUMUM Pr
no dopmysawm:

Pr =5 - 0,261n(V), (r.1)
17500 8,4 290 9,3
Vo= (mmmmmme ) ), (T.2)
IEJIETA P i

roe JEJIBTA P - mM30OBHITOYUHOE IaBJieHMe, Ila;

i - uMOyJbC BOJIHE IaBJieHuda, I[la X C.
C nomomeio Tabauuel I'.1 onpenesigaiT YCJOBHYK BEPOSATHOCTL IOPAaXEeHUS
yejioBeka. Hanpumep, npu 3HauveHum Pr = 2,95 sHaueHue Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 3HaueHuMe Q (a) = 99,9% = 0,999.
dj
I'.3. YCJIOBHYK BEPOSATHOCTL I[IOPaXeHMUs YeJIOBEKa TEeIJIOBHM M3JIyUeHMEeM I[Ipu
noxape INpOoJiMBa I'OPKYEN XMIKOCTM, [IOXape TBEpHOTO MaTepuasa uiIxu "OTHEHHOM
mape" omnpenesignT B CcJelyollel NOCJIeIOoBaTeJIbHOCTM:
a) pacCuMTHBAT BeJMuUMHY Pr no dopwmyre:
1,33
Pr = -12,8 + 2,561ln(tg ) s (r.3)
roe t - sddbexTMBHOE BpEeMA BKCIO3ULUM, C;
-2
d — MHTEHCHUMBHOCTB TEeIIJIOBOT' O n3JIyyeHm4da, KBT X M 7 onpenejyiaeMad B

COOTBETCTBUM C IIPUIIOXEHMEM B.
Bemuumuy t Haxom4ar:
1) 1njig moxapoB MNPOJIMBOB I'OPUMX XMAOKOCTEM M [NOXapOB TBEPIHX MaTepualloB

X
t=t + -, (I'.4)
0 u
roe t - xapaKTepHOe BpeMsa OOHapyXeHMsa [oxXapa, C (ODonyckaeTcsa NpMHMMAThL t =
0
5 c);
X - paccrTosaHue oT MeCTa PacCIOJIOXeHMS dYeJIoOBeKa OO 3O0HH, roe
-2
MHTEHCUMBHOCTL TeIJIOBOT'O M3JIyYeHUs He InpeBbmaeT 4 kBT x M , M;
-1
U — CKOPOCTbL IBMXEHMS UeJioBeka, M X C (monyckaeTcsa IOpPMHMMATL U =
-1
=5MxcCc );:
2) Jis BO3IEMCTBUI "orHeHHoro wmapa" BeaMuMHa t OpMHMMaeTcsa B

COOTBETCTBMM C IIPUJIOXEHUMEM B;

©) c nomowbio Tabmauuel I'.1 onpenesdmnT YCJOBHYI BEPOATHOCTL IOPaXeHUS
yeJIOBeKa TEeIJIOBHM MU3JIyUeHUEM.

B crnyuae, eciM paIuMyC odara Ioxapa IpM IIoxape IIpoJjiMBa, IIoXape TBepPIbX
MaTepMaJloB MM peanmszauum "orHeHHOTO mapa" OoJsbiie mnmu paBeH 30 M, yCJOBHad
BEPOSATHOCTL I[IOPAaXeHMs udeJioBeka IpuHuMaeTcsa paBHou 100%.

I'.4. YCJIOBHYK BEPOATHOCTbL IOPAaXeHMs UYeJIOBEeKa IIpM CTPYMHOM TOpPEHUMN
BBIUMCJIIAIT CJIeOyolMM 0o0pasoM:

- omnpeneydnT OIMHY OGakejla IO MEeTONY B COOTBETCTBMUM C IPUIIOXEeHMEeM B;

- B ciaydae, ecim L >= 30 M, YyCJIOBHas BEPOSTHOCTL I[IOpPaXeHUSd IpUHUMAETCS

0



- B cnyuae, eciu L < 30 M, yCJIOBHAS BEPOSTHOCTH [NOPaXeHMS MNPUHUMAETCS
¢
paBuoM 0.

T'.5. YCJOBHYIO BEPOSATHOCTL IIOPAaXeHUs uYejioBeka B pes3yjbTaTe BO3IEMCTBUI
BEHICOKOTEMIIEPATYPHEX [IPOOYKTOB CIOPAHMS Taz30— MM [NAPOBO3AYWHOM CMECHu MOpu
peanmzauyuy [I0Xapa—BCIBIKY BBUMCIISOT CJenylmyM ofpas3oMm:

- ONpenesignT paduyC BO3IOEMCTBUS BEHICOKOTEMIEPATYPHHX NPOOYKTOB CIOpPaHUs
Tazso- WY [apOBO3OYWHOM CMEeCM B OTKPHTOM [IPOCTPaHCTBE IO MeTooy B
COOTBETCTBUM C NPUIIOXEHMEM B;

- B ciyuae, eciau R >= 30 M, yCJIOBHAas BEPOSTHOCTL MOPaXeHMUS NPUHUMAETCS

F

paBuOl 100%;
- B ciaydae, ecau R < 30 M, ycCJOBHasg BEPOSATHOCTL MNOPAXeHMUsS MIPUHUMAETCS
F
paBHom O.

Mpunoxenune [
(pekomeHayemoe)

PACHETHOE ONPEAENEHUE
KO3®DULMEHTA Z YHACTUA B TOPEHNU TOPHOYNX TA30B 1 NAPOB
HEHATPETbIX JIETKOBOCM/TAMEHAIOLWMXCA XUOKOCTEN

IO.1. IpuBeneHHBIE B NPUJIOXEeHMM [JI pacdeTHele QOPMYyJEl NPMMEHSITCA OJId
cayuyas 100m / (po v o) < 0,5C [C -  HMWXHMM KOHLEHTPAaLWOHHBINM
r,II CB HKIIP HKIIP
Ipernell pacIpoCTpaHeHud IIJIaMeHM T'ala MM napa, s (0OBbeMHEIX)] M IIOMelleHUM B
bopMe NpPSAMOYTOJIBHOTO MHapaJjuiejienuiiena C OTHOIEHMEM OJMHE K IMPUHE He 0OoJiee
OaTuM.
O0.2. KosdduumeHT Z yuyacTusa TOpPOUMX TI'a30B M IIapOB He HAaT'PEeTHIX BhHIIEe

TeMIIepaTypPr Oprxammeﬁ Cpelbl JIETTKOBOCIIJIAMEHAKRIMXCA XMOKOCTEN npn 3alaHHOM

ypoBHe 3HauuMocTu Q (C > C) paccumMTHBAKLT IO QOopMyJiaM:

1 1
- npu X <= -Luy <= -3
HKIIP 2 HKIIP 2
-3 C
5 x 10 mum HKIIP
Z = ——————————= po (C + ——=———- ) X Y Z , (O.1)
m r,n O mesabTa HKIIP HKIIP HKIIP
1 1
- npu X > -LunY > -5
HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
7 = ———————= po (C + ——=——- )FZ ’ (I.2)
m r,n O neJsbTa HKIIP
roe C - INPEendKCIOHEHUMAJIbHBEM MHOXUTEJb, % (OOBEMHEIX), PaBHBIM:

0
- IIpy OTCYyTCTBUM IIOIOBVMXHOCTNM BOBHymHOﬁ Cpelnbl OJjid T'OpUMX I'a30B



cC =3,77 x 10 -====== , (O.3)
0 po V
T CB
- IOp¥ NOOBMXHOCTM BOB3OYUWHOM Cpenbl IJIsS TOPUMX Tas0B
2 m
C =3 x 10 ———===—-—- , (o.4)
0 po V U
T CB
- npu OTCYTCTBUU IOOBMXHOCTHU BO3IOYUHOMN cpenu OJist napos
JIETKOBOCILJIAMEHAIMUKXCS XUIKOCTEN
m x 100 0,41
C =C (=======——- ) ’ (I.5)
0 H C po V

- IIpun IIOOBUMXHOCTNU BOB,D;yLUHOVI Cpentrl OJ1A I1aposB JIETKOBOCIIJIaMEeHAKINXCA

XKUIOKOCTEN

C =C (-======——- ) ’ (I.06)
0 H C po V
H TII CB

roe m — Macca rasa wuiam napos JIBX, nocrynawmnumx B OOBEeM IIOMEUEHMS, KI';

mejbTa — IOONYyCTMMBIE OTKJIOHEHMSA KOHLEHTpauuM OpM 3aldaBaeMOM YPOBHEe
3”HaumMmocTu Q(C > C), npmuBeneHHbBle B Tabiauue IO.1;

X ;Y ; 2 - paccroaHMA 1O ocaM X, Y m Z OT WMCTOYHMKA

HKIIP HKIIP HKIIP

IIOCTYyIJIEHUSA Tasa WMIIM Napa, OIPaHMUEHHEIE HIMWXHMM KOHLEHTPALUMOHHBIM [IpenejioM
pacnpoCTpaHeHusa IIJlaMeHM COOTBETCTBEHHO, M; pPacCCUMTHBAKTCA IO OGopMyJaM
(I.10) - (O.12);

L, S - OaIMHa ¥ WMPMHA IIOMENEeHMS COOTBETCTBEHHO, M;

2
F - nnomanmb moJja IIOMEeMeHusa, M ;
-1

U - NOOBMXHOCTB BOB3OYWHOM Cpenr, M X C

C - KOHLUEeHTpalMsa HACHIUEHHHEX [IapOB IPM PAaCYEeTHOM TeMmmnepartype t , °c,

H p
BO3IyxXa B NoMeumeHuu, % (0OBeMHBIX) .
Tabmmua .1 - JonyCTMMEIE OTKJIOHEHMA KOHLEeHTpaluuy OeJbTa IPpM 3aldaHHOM

YPOBHe 3HauuMoctTu Q(C > E)



XapakTep pacnpeneneHnsa KOHLEeHTpaumi _ aenbta

Q(C>Q)

N5 roproumnx rasos Npu oTCyTCTBMM NOABUMKHOCTN BO3AYLIHOM 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

[ns roprounx rasos Npu NoABUMKHOCTM BO3AYLLHOM 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

[N napoB IerKOBOCMNAaMEHSAIOLMXCA XKUAKOCTEN NPU OTCYTCTBMM NOABUMKHOCTH 0,1 1,19

BO3AYLHOW cpeabl
0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46




0,000001 1,68
[N napoB IerKOBOCMNaMEHAOLMXCA HKNAKOCTEN NPW NOABUKHOCTU BO34YLLIHOM 0,1 1,21
cpeapl

0,05 1,27

0,01 1,38

0,003 1,45

0,001 1,51

0,000001 1,75

IO.3. KoHueHTpauus C MoxeT OBITH HalzaeHa 0 QopMyJie:

H
P
H
Cc = 100--, (m.7)
H P
0
roe P - IaBJIeHMe HACHIIEHHBIX I[1apOB IIPM PacdeTHOM TeMmIepaTtype (HaxomaT U3
H
CHPaBOYHOM JMUTEepaTyps) , klla;
P - armocbepHoe namiseHme, pabBHoe 101 klla.
0
YpoBeHb 3HAUYMMOCTU o > E) BEIOMPAKT, MCXONHA 13 ocobeHHOCTEeN

TEXHOJIOTMUYECKOTO IMpoliecca. Jonyckaercsa npuHmMaTe Q(C > C) pamBuemMm 0,05.

O.4. KosdpduumeHT 7 ydacTMsa IIaPOB HEHATPETHX JIEI'KOBOCIIJIAMEHSOMXC
XUIOIKOCTEM IIPpM CIOPaHMUM [NapOBO3IOYLHOM CMECHM MOXeT OHTb OlpelleljleH O I'paduky,
IpUBEeIEeHHOMY Ha pucyHke I.1.




Z

031

o024

01t

Y 0,4 0, o8 10X

PucyHok .1 - 3aBucmmocTb Z oT X



3HaueHMsa X pacCUMTHIBART O dopMyJie

cC / C*, ecoam C <= C¥*

H H
X =< r (0.8)
1, eciim C > C*

H

roe C* - BeJMUMHa, 3aZaBaeMas COOTHOUIEHMEM
C* = ¢puC , (B. 9)

cT
roe ¢u - sddbexTUBHEM KO3QOMLUMEeHT M3OBEITKA TOpIUYEeIO, IPMHMMAaeMb¥ paBHEM 1,9.
Paccroguusa X ;Y u 7z PacCUYMTEBAT IO QopmyJsiaM:
HKIIP HKIIP HKIIP

0 0,5
X = K L(K x ln-—-—------- ) ’ (O.10)
HKIIP 1 2 cC
HKIIP
nensTa C
0 0,5
Y = K S(K x ln-—-—------- ) ’ (O.11)
HKIIP 1 2 C
HKIIP
nenbTa C
0 0,5
Z = K H(K x ln-——————-——- ) , (I.12)
HKIIP 3 2 C
HKIIP
roe K - xo3ddmumeHT, [OpMHMMaeMsli paBHeM 1,1314 nOjisa  TopoYMX Tas’oB U
1
1,1958 - @mJysa JIEeTKOBOCIIJIAMEHSIMMXCS XUIOKOCTEN;
K - xo20dMLMeHT, NPMHMMAaEMblM pabBHBEIM 1 Ojid ToplodMx Tas3oB u K =
2 2
T / 3600 - 1OJsa JIETKOBOCIUJIAMEHARIMXCH XUIKOCTEM;
K - xosdpduumeHT, npmHmMMaeMelr paeueM 0,0253 @nOjusa ropoumMx TasoB IpK
3
OTCYTCTBUM MNOIBMXHOCTM BOs3OymHOM cpenel; 0,02828 - 1Omusa ropoumMx TasoB IIpK
NOOBWXHOCTK BO3OymHOM cpenel; 0,04714 - 1nJisa JeTKOBOCIJIAMEHSOIMXCS  XUIKOCTEM
npu OTCYTCTBUN IOOBWXHOCTU BOB3IOYIHOM cpens " 0,3536 - s
JIETKOBOCIIJIAMEHAIMXCA XUIKOCTEN NPM NOOBMXHOCTM BO3OYWHOM CPEIH;
H - BEICOTa MNOMENEHUS, M.
[Ipr oTpULATEJIEHEIX BHAaYEHMAX JIOrapudMOB paccToaHUA X ;Y n 2z
HKIIP HKIIP HKIIP

npuHMMalTCsa paBHEMM 0.




