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MpeaucnoBue

Lenn v npuHumnel ctaHpapTtusaumm B Poccuiickon ®epepaumm yctaHoBneHbl ®PefepanbHbiM
3aKkoHOM OT 27 pekabpsa 2002 r. N 184-®3 "O TexHM4ecKOM perynvpoBaHun", a npaBura nNpuMeHeHus
cBogoB npaswun - MNMoctaHoeneHnem lMpaeutensctea Poccuiickorn ®epepaunn "O nopsigke paspaboTku m
yTBepXaeHus ceogoBs npasun” ot 19 Hos6pst 2008 r. N 858.

CepeHusa o ceoge npaBun

1. PASPABOTAH oI'Y BHUNINO MYC Poccun.

2. BHECEH TexHu4eckum koMuTeTOM No cTangaptusaumm TK 274 "ToxapHas 6e3onacHocTb".

3. YTBEP)XOEH VI BBEEH B JEMCTBWE lMpukazom MYC Poccum ot 25 mapTta 2009 r. N 182.

4. 3APEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY peryrnMpoBaHuio W
METPONOrnn.

5. BBEAEH BINEPBbIE.

1. O6nacTb NpUMeHeHUs

1.1. Hactoswwmn ceog npasun paspabotaH B COOTBETCTBUMM cO cTaTbsimu 24, 25, 26, 27
depepanbHoro 3akoHa oT 22 wuond 2008 r. N 123-®3 "TexHuyeckun pernameHT o TpeboBaHUsAX
noxapHon 6esonacHocTn", ABNsiETCA HOPMAaTUBHBIM JOKYMEHTOM MO NoXapHow 6e3onacHocTu B obnactu
CTaHdapTu3aumMm  O0OpOBOMBHOMO  MPUMMEHEHWs W yCTaHaBnNMBaeT  MEeToAdbl  ONpeaeneHus
KnaccuUuKaLUMOHHbIX NPU3HAKOB OTHECEHUS 3O0aHUN (MM YacTen 30aHun Mexay NpPOTMBOMOXAPHbLIMU
CTEHaMM - MOXapHbIX OTCEKOB), COOPYXEHWUWN, CTPOEHWA U MOMELLEHUN (ganee no TEKCTY - 34aHun U
MOMELLIEHMIN) MPOU3BOACTBEHHOTO M CKNMAACKOrO HasHadeHus kracca D5 k  kareropusim Mo
B3PbIBOMOXapPHON M MOXapHOW OMNAacCHOCTW, a TaKkkKe MeTOoAbl onpefeneHus KnaccuguKaLmMoHHbIX
NPU3HaKOB KaTeropui HapyXHbIX YCTAHOBOK NPOW3BOACTBEHHOrO M CKNaACKOro HasHadeHus (ganee no
TEKCTY - Hapy>Hble YCTaHOBKM) NO NOXapHOW ONacHOCTH.

1.2. Knaccudukaums 3gaHvidi M NOMELLEHM MO B3pbIBOMOXAPHOW W MOXapHOW ONacHOCTU
NpUMEHseTCA AN yCTaHOBNEHMs TpeboBaHW MoXapHoW ©6e30nacHOCTM, HarnpaBreHHbIX Ha
npegoTBpaLleHne BO3MOXHOCTU BO3HMKHOBEHMS MNoxapa M obecnedyeHne MpOTMBOMOXAPHOW 3aluThbl
niogen n nmylecTtsa B crydae BO3HUKHOBEHWS nNoxapa.

Knaccudukaumnsa HapyXHbIX YCTaHOBOK MO MOXapHOW OMacHOCTU UCNONb3yeTca ANs YCTaHOBNEHUS
TpeboBaHMii  MoXxapHoW  Ge3onacHOCTW, HamnpaBfiEHHbIX Ha  NPedoTBpalleHMe  BO3MOXHOCTU
BO3HWKHOBEHWSI Moxapa M obecnevyeHne NpOTUBOMNOXAPHOW 3alUMTbl NOAeN M MMyLlecTBa B crnydae
BO3HMKHOBEHUS MOXapa Ha HapY>KHbIX YCTaHOBKaX.

1.3. Hactosawwui ceog npaBun He pacnpoCcTpaHAeTCs:

- Ha NomMeLleHus 1 3gaHns ANng NpousBoAcTBa M XpaHEeHUs B3pbiBYaTbIX BelwlecTB (ganee - BB),
CPeACTB uHuLMMpoBaHua BB, 3a4aHMa M COOpYXEHUs, MpPOeKTUpyeMble MO cheuuanbHbIM HopMam U
npasunam, yTBEpXXAeHHbIM B YCTAHOBINEHHOM MOPSAKE;

- Ha HapyXHble YCTaHOBKM AN Mpou3BoAcTBa M xpaHeHus BB, cpeacts uHuummnposaHusa BB,
Hapy>XHble YCTaHOBKW, MPOEKTUpyeMble MO cneuuanbHblM HOpMam W npasunam, yTBEPXAEHHbIM B
yCTaHOBMEHHOM NopsaKe, a Takke Ha OLEHKY YPOBHSA B3PbIBOONACHOCTU HAPYXKHbIX YCTaHOBOK.



1.4. Hactoswwmi cBog npasBun MoxeT OblTb ucnonb3oBaH npu paspaboTke crneuunanbHbIX
TEXHUYECKMX YCITOBUI NPU NPOEKTUPOBaHNM 30aHNIA, COOPYXKEHUIN, CTPOEHUA U HAPYXHbIX YCTaHOBOK.

2. HopmaTuBHbI€e CCbINKU

B HacTosweM cBofe npaBuni NCNOMNb30BaHbl HOPMATUBHBIE CChINKU Ha CriefyoLLmMi cTaHaapT:

FOCT 12.1.044-89*. Cuctema cTtaHgaptoB Oe3onacHocTu Tpyda. [loxapoB3pbiBOONACHOCTb
BELLECTB U MaTepunanoB. HomeHknaTypa nokasaTenen n MeToabl UX onpeaeneHust.

MpumeyaHne - Tpu NOMbL3OBaHMM HACTOSLWMM CBOAOM MpaBuil  Lenecoobpa3Ho NpoBepUTb
OENCTBME CCbIMOYHLIX CTaHAapToB B WMHAOPMAUMOHHOM cucTeme obLWero nonb3oBaHusA - Ha
odmumansHom cavite PegepanbHOro areHTCTBa MO TEXHUYECKOMY PEryIMPOBaHMIO U METPOSOrMKN B CETU
VHTepHeT nnum no exerogHo nsgasaemMomy nHgopmaumMoHHOMY yKasaTento "HauuoHanbHble cTaHgapThl”,
KOTOpbIN onybrnnkoBaH No COCTOSAHMIO Ha 1 AHBaps TEKyLero roga, U no COOTBETCTBYIOLLMM €XeMECAYHO
nsgaBsaemMbiM MHAOPMALMOHHBIM yKa3aTensiM, onybnmukoBaHHbIM B Tekywlem rogy. Ecnu ccbinoyHbin
CTaHdapT 3aMeHeH (M3MeHeH), TO Mpu MOMb30BaHWM  HACTOSAWMM  CTaHgapToM  crnegyet
PYKOBOACTBOBATLCS 3aMEHSALMM (U3MEHEHHbIM) CTaHOapToM. Ecnu cCbinOYHbIA CTaHOaApT OTMEHEH
6e3 3ameHbl, TO MONOXEHVWe, B KOTOPOM [aHa CCbifika Ha Hero, NPMMEHSIeTCA B 4acTu, He
3aTparuBatoLLen 3Ty CCbISKy.

3. TepMmuHbI 1 onpeaeneHus

B HacTosiem cBode mMpaBuil NPUMEHSIOTCS Creaylowue TEPMUHbl C  COOTBETCTBYHOLLMMMU
onpeaeneHnsaMu:

3.1. ABapwuiiHasa cuTyaums: cuTyaums, xapakTepuayoLlasicd BEpOATHOCTbIO BO3HMKHOBEHUS aBapum
C BO3MOXHOCTbHO AanbHeEWLWero ee passuTus.

3.2. B3pbiB napoBo3gyllHOro obnaka: MpOLEeCcC CropaHusi roptovert napoBO3OYLUHOW CMEecu B
OTKPbLITOM NPOCTPaHCTBE C 06pas3oBaHNEM BOSTH AABEHUS.

3.3. B3pbiB NapoBo3ayLLIHON CMECU B OrpaHnyeHHoOM obbeme (pesepByape unm npou3BoACTBEHHOM
NMOMELLIEHMI): MPOLLECC CropaHus obpas3oBaBLUECS B OFpaHU4EHHOM OObeMe roproyelt NapoBO34yLUHON
CMeCH C NoBbILLEHNEM AaBreHMs B 9TOM obbeme.

3.4. B3pbIB pe3epByapa C Meperpeton XMOKOCTbI0 Mpu BO3OENCTBMUM HA HEro ovara noxapa:
npouecc paspyLleHUs pe3epByapa Npu HarpeBe OT o4ara noXkapa HaxoAsLencs B pe3epByape XUakocTu
OO0 TemnepaTypbl, MNpeBblLAOWEN HOPManbHYlD  TemnepaTtypy KuneHus, C  JanbHEenwunm
B3pbIBOOOpPAa3HbIM BCKMMaHMeM XnakocTtu. [pouecc conpoBoxgaeTcs obpa3oBaHNEM BOMH OABMEHUA U,
€CINW XXMAOKOCTb roptoyvas, "orHeHHbIM Wwapom”.

3.5. BspblBOOMacHas cMmecb: CMeCb BO3dyxa WM OKUCAUTENs C ropyMMn rasamu, napamu
NErkoBOCMNNaMEHSIOLLMXCS XKUAKOCTEN, FOPIOYMMU MbINAMU UMW BOMOKHaMK, KOTopas npu onpegeneHHon
KOHUEHTpaLunn 1 BO3HUKHOBEHUW UCTOYHMKA MHULMMPOBaHUS B3pbiBa cnocobHa B30pBaThLCS.

3.6. Bpemsa oTknoyeHus (BpemMsi cpabaTbiBaHMS): NPOMEXYTOK BPEMEHU OT Hayana BO3MOXHOro
NOCTYNIEeHNs roproyero BellecTsa U3 Tpybonposoga (nepdopauus, paspbiB, UISMEHEHNE HOMUHAMBLHOIO
JaBrneHus 1 T.M.) O NOMNHOro npekpaLleHns NOCTYNNeHNs rasa unm XXUaKkocTn B NoMeLLeHne.

3.7. Kateropusi noxapHoi (B3pbIBOMOXAPHOW) ONacHOCTM 0ObekTa: KnaccudurKalmoHHas
XapakTepucTuka noxapHon (B3PbIBOMOXapHOW) OMacHOCTM 34aHus (UNM YacTen 34aHusa  Mexay
NPOTUBOMOXapPHbIMA CTEHAMWU - MOXAPHbLIX OTCEKOB), COOPYXEHWsl, CTPOEHMUS, NMOMELLEHNS, HAPY>XHON
YCTaHOBKM.

3.8. Jlormyeckoe pepeBO coObITWIA: rpaduyeckoe oOTpaxeHue OoOLLero xapaktepa pasBuUTUS
BO3MOXHbIX aBapuUMHbIX CUTyauuin N aBapui C OTPaXEHWEM MNPUYNHHO-CNIEACTBEHHON B3aMMOCBA3N
COObITMI B 3aBMCMMOCTU OT Crneuundurkn onacHoCT oObekTa OLEHKM puUCKa C yY4EeTOM BIIUSAHMS Ha HUX
UMEILLNXCA 3aLLUMTHBIX MEPONPUATUIA.

3.9. OrHeHHbIN wWap: KpynHomacwTabHoe Auddy3nmoHHoe ropeHve, peanusyemoe npu paspbiBe
pesepByapa C roproden XWAKOCTbIO WAM rasom nog AaBfeHWeM C BOCMfIaMEHEHWEM COOEpPXMMOro
pesepByapa.

3.10. Moxap B nomMeLleHnn: npouecc aAndpdy3MOHHOTO ropeHnst TBEPAbIX, XUAKUX U ra3000pasHbIX
roproYnX BELLECTB, HaXOOALMXCS B MOMELLEeHUN, BbI3blBAKOLLMIA NPOrpeB CTPOUTENbHBLIX KOHCTPYKLUUA U
TEXHOMNOrM4eckoro 060pyaoBaHNSI C BO3MOXHOW MOTEPEN UMW HECYLLEN CMOCOBHOCTN.

3.11. lpoekTHas aBapuvsa: aBapusd, NS NPeLOTBPALLEHUSA KOTOPOW B MPOEKTE MPOMBILLNIEHHOrO
obbekTa npegycMOTpeHbl cuctembl obecnedeHusa ©OesonacHOCTH, rapaHTupylowme obecneveHue
3a4aHHOro ypoBHsi 6e30nacHoOCTy.

3.12. MNoxapHaga Harpyska: KOfIM4ecTBO TENsoThl, KOTOPOE MOXET BblOENUTLCA B MOMELLEHNE NPU
noxape.

3.13. Paamep 30Hbl: NPOTAXKEHHOCTb OFpaHNYEeHHON Kaknm-nmbo obpa3om YacTn NpoCTpaHCTBa.



3.14. CueHapum aBapuu: Mofernb NOCNenoBaTeNbHOCTU COObITUIA C  ONpesenieHHOW 30HON
BO3OEWNCTBUSA OMacHbIX (aKTOPOB MNOXapa Ha ngen, 34aHus, COOPYXEHUS U TeXHOMNormyeckoe
obopynoBaHue.

3.15. YpgenbHas noxapHasa Harpyska: KONMYeCTBO TEnmnoTbl, KOTOpOe MOXEeT BblAenuTbCa B
noMeLleHne npu noxape, OTHECEHHOE K Nnowaan pasMeLleHns HaxoaaLWwmuxcs B NOMELLEHUN TOPHOYMX U
TPYAHOropoYMX BELLECTB M MaTepnanos.

3.16. YactoTa peanusaumm cueHapus aBapuu: 4acToTa BO3HWKHOBEHWUSI U Pa3BUTUSA BO3MOXHOMO
cueHapvsa aBapun B onpeaeneHHbIn nepmos BpeMeHw.

4. O6Lwure nonoxeHus

4.1. Mo B3pbIBONOXAPHOM U MOXapPHOW OMACHOCTWN MOMELLEHUS MOAPA3neNaTCa Ha kaTeropum A,
b, B1-B4, v [1, a 3gaHuns - Ha kaTeropum A, b, B, ' n [.

Mo noxapHOW OMacHOCTM HapyXXHble YCTaHOBKM noapasgenstotcs Ha kateropun AH, BH, BH, TH n
OH.

4.2. Kateropum mMOMELLEHUN W 30aHUA ONpPedenstoTCs Mcxoas W3 BuAa HaxoAsawuxcs B
NMOMELLIEHMAX FOPHYNX BELLECTB M MaTepuarnoB, UX KOMUYECTBa M MOXapoonacCHbIX CBOWCTB, a Takke
ncxogs M3 OOBEMHO-MMTAHNPOBOYHBLIX PELUEHUA MOMELLEHUA U XapaKTePUCTUK MNPOBOAMMBIX B HUX
TEXHOMNOrMYEeCKNX NPOLECCOB.

Kateropum HapyxXHbIX YCTaHOBOK OMpefdensitoTca mMcxogd W3  NOXapoonacHbIX  CBOWCTB
HaxoAsILMXCA B YCTaHOBKaxX rOpHOYMX BELLECTB W MaTepuarnoB, WX KONMYecTBa U OCOOEHHOCTEN
TEXHOMNOrMYECKUX NPOLECCOB.

4.3. OnpepeneHne noOXapoonacHbIX CBOWCTB BeELUECTB W MaTepuanoB MNPOU3BOAMTCS Ha
OCHOBaHUM pe3ynbTaToB UCMbITAHUIA UMM pacyeToB MO CTaH4APTHLIM MEeTOAUKaM C y4eTOM napameTpoB
COCTOSIHMSA (OaBneHus, TemnepaTypbl 1 T.4.).

Honyckaetca wucnonb3oBaHne oduuuanbHO  OMNyGNMKOBaAHHBLIX  CMPaBOYHbLIX  OAHHBIX MO
noXkapoonacHbIM CBOMCTBaM BELLECTB U MaTepuarnos.

Honyckaetca ucnonb3oBaHMe MokKa3aTenenm MNoXapHOW OMnacHOCTM [Ans CMecer BeLlecTB W
maTepuanoB no Hanbornee onacHOMY KOMMOHEHTY.

5. KaTeropun nomMelleHni No B3pbIBONOXXapPHOM M NOXapHOW ONacHOCTU

5.1. Kateropun nomeLleHui i MO B3PbLIBOMOXAPHOMW M MOXapHOW OMAaCHOCTM MPUMHMMAKTCA B
COOTBETCTBUM ¢ Tabnuuen 1.

Tabnuua 1 - Kateropun nomeLLeHn No B3pbIBOMOXAPHOW U MOXapHOW ONacHOCTH

Kareropusa XapakTepnuCTUKa BeUleCTB UM MaTepMraljioB, HAXOIALMXCH
IoMeleHU S (obpawanmyxca) B IIOMEUEeHUN
A T'oproume rasel, JETKOBOCIJIAMEHAKNIMECSa XMAKOCTM C TeMIepaTypon
MOBHIIEHHAaA BCIEIIKM He 6Gojee 28 °C B TakOM KOJIMUECTBE, UYTO MOTYT
B3PLEIBONOXAPO— | 0OOPas0OBEBATEL B3PHEIBOOIIACHBEE [NapOl'al’OBO3AYIIHEIE CMeCHU, IpKU
OIIaCHOCTBb BOCILJIAMEHEHNUNM KOTOPHIX pPasBMBaAETCSH pacueTHOe UM3OEHTOUYHOE

IOaBJIeHMe B3pHIBa B IIOMelleHMM, NpeBomawumee 5 klla, u (miam)
BemecTBa M MaTepMaJikl, CIOCOOHEE BBPEHBATHLCS M TOPETH MIPU
B3aMMOIENMCTBMM C BOIOM, KMCJIOPOIOM BO3OyxXa WM OPYI' C
OpyT'OM, B TaKOM KOJMUECTBE, UYTO pacyeTHOe U3OHTOUHOE
IOaBJIEeHME B3PEBA B [OMEUEHMM NpeBbmaeT 5 klla

B T'oproumre OeIIM MM BOJIOKHA, JIEIKOBOCILJIAMEHAKRIMECHT XUIOKOCTU C
B3PEIBONIOXAPO- | TeMIepaTypol BCHBMKM Oojiee 28 °C, TropoyYmMe XMOKOCTM B TaKOM
OIIaCHOCTb KOJIMYEeCTBE, YTO MOTYT OOpPa30BEIBATH B3PEBOOIIACHEE

[EUIEBO3OYUHEE WJIM MNAapPOBO3IYIHEE CMECM, I[IPU BOCILJIaMEHEeHUMU
KOTOPHEIX Pa3BUBAETCH pacueTHOe M3BHTOUYHOE IaBJIEHME B3PHBA B
noMeumeHmur, npesBomapmee 5 klla

Bl - B4 Toproure M TpyOHOTOPKYME XUIOKOCTM, TBEpIsEe IopoYMe U
roxapo- TPYOHOTOPOUYME BelleCTBa M MaTepMaJisl (B TOM UMCJIE IBUIM U
OIIaCHOCTbD BOJIOKHA) , BelleCTBa M MaTepMuaJikl, CIOCOOHHE IIpK

B3aVMOIEVCTBMUM C BOIOM, KUCJIOPOIOM BO3OyxXa WM IpyT C
IpyroM TOJIBKO I'OpeTh, IIpM YyCJIOBMM, UYTO IIOMEUWEHMVA, B KOTOPBIX




OHM HaxonAaTcsa (ofpalalTcsa), HEe OTHOCATCSA K KaTeropum A

minu B
T Heropoume BelecTBa M MaTeEpMalylEl B T'OpPAYEM, PaCKAJIEHHOM WMIIM
yMepeHHasa PacIrJjiaBJIEHHOM COCTOSHMM, IIpolLecc o00paboTKM KOTOPHBIX
noXxapo- CONPOBOXIOAETCS BBIOEJIEHMEM JIydMCTOI'O TeIlljla, MCKpP M IIJIaMeHU,
OIIaCHOCTb ¥ (uIM) rvopodMe I'as3bl, XUIOKOCTM M TBEpPOHE BelleCTBa, KOTOPHE

CXUT'AIOTCA MM YTUIM3VMPYITCA B KadeCcTBe TOIlJIMBa

pil Heropoume BemecTBa M MaATEpPMAaJEl B XOJIOOHOM COCTOSAHUN
[IOHMXEHHAa A
IoXxapo-
ONaCHOCTb

[IpuMeuaHUA :

1. MeTonel omnpelesyieHMSa KaTeTOpuM NOMeleHuM A ¥ B yCTaHaBJIMBAITCH B
COOTBETCTBUM C MNPUIJIOXEHMEM A.

2. OTHeceHMe IOMelleHUs K kaTeropuu Bl, B2, B3 wmiam B4 ocymecTBsgeTCd B
3aBMCHMMOCTM OT KOJMYECTBa U crnocoba pas3MelleHMs [IOXAPHOM Harpys3Ku B
YKa3aHHOM IIOMEIEHUM M €TI0 OOBEMHO-IIJIAHMPOBOUHEIX XAaPaKTEPUCTUK, a TakKxXe OT
IOXapOOIlaCHEIX CBOMCTB BeUEeCTB U MaTepualioB, COCTaBJIALIMX IOXapPHYIO
Harpys3Ky. PasnesieHue nomemeHmMyt Ha karteropmm Bl - B4 perjaMeHTUPYyeTCH
[IOJIOXEHMSAMM B COOTBETCTBUM C IPUIIOXeHMeM B.

5.2. OnpepeneHne kaTeropui nomMeLLeHWn crnegyeT OCYLLEeCTBNATb MyTeM nocnefoBaTeribHON
NPOBEPKN MNPUHAONEXHOCTM MOMELLUEHUS K KaTeropusim, npusegeHHbiM B Tabnuue 1, oT Hambonee
onacHom (A) kK HanmeHee onacHow ([).

6. Kateropuu 3gaHui no B3pbIBONOXapHOM U NOXAaPHOW ONacHOCTU

6.1. Kateropun 3gaHuii No B3pbIBOMOXAPHON U NOXXapHOM OMAacCHOCTU onpenenslTcs ucxoas u3
40NV U CYMMMPOBAHHOW NIIOLLaAM NOMELLEHUIA TOW UM UHOW KaTeropmMm onacHoOCTU B 3TOM 34aHuN.

6.2. 3gaHue oTHocuTCs K KaTeropum A, ecrniM B HEM CYMMMpOBaHHasi Miowadb MOMELLEHUN
kateropun A npesbiwaeT 5% nnowagu Bcex nometleHnii unm 200 kB. M.

6.3. 30aHne He OTHOCUTCS K KaTeropum A, ecrnm CyMMUMpOBaHHas nrowanb NoMeLLEHUI KaTeropum
A B 3gaHun He npesbiwaeT 25% CyMMMPOBaHHOM Nrowann BcexX pasMeLLeHHbIX B HEM MOMELLEHUIN (HO
He 6onee 1000 kB. M) U 3T NOMELLIEHNS OCHALLLAKTCSA yCTaHOBKAMUN aBTOMAaTUYECKOro NOXapOoTyLUEHUS.

6.4. 3gaHne oTHocuTcs K kaTteropum b, ecnn ogHOBpPEMEHHO BbINOMHEHb! Criegylolne YyCrnoBus:
34aHMe He OTHocuTCA K kaTeropym A M CyMMMpPOBaHHas nnollaab nomelleHun kateropun A n b
npesbiwaeT 5% cyMmMMpoBaHHOM nnowaamn scex nometteHn nnm 200 kB. M.

6.5. 3naHne He OTHOCUTCA K KaTeropun b, ecnn cymmupoBaHHas nnowagb NoMeLLeHUA KaTeropun
A 1 b B 3gaHun He npeBblwaeT 25% CyMMUpPOBaHHOW NroLaan BCex pasMeLleHHbIX B HEM MOMELLeHNIA
(Ho He O©Oomee 1000 kB. M) M 3T TMOMELLEHWS OCHALLAKTCA YCTaHOBKAMW aBTOMATUYECKOrO
NOXapoTyLUEHWUS.

6.6. 3gaHnMe oTHocuTCs K KaTteropum B, ecrnv OgHOBPEMEHHO BbIMOSHEHbLI CreAyoLMe YCITOBUS:
34aHne He OTHOCUTCSA K KaTeropum A unn b n cymmmnpoBaHHas nnowagb noMeLleHnin kateropun A, b, B1,
B2 n B3 npeBblwaer 5% (10%, ecnn B 3gaHuM OTCYTCTBYIOT MomelleHns kateropum A n B)
CYMMUWPOBaHHOW NSiowaam BcexX NOMeLLEHUN.

6.7. 3oaHne He oTHOCUTCS K KaTeropun B, ecnu cymmmnpoBaHHas nnowagb NOMELLEHUn KaTeropun
A, b, B1, B2 n B3 B 3gaHnn He npeBbiwaeT 25% cymMMMpOBaHHOM NMoLaan BCEX pas3MeLLEHHbIX B HEM
nomMetleHmn (Ho He 6onee 3500 kB. M) U 3TN NOMELLEHNS OCHALLAIOTCA YyCTAHOBKAMU aBTOMAaTUYECKOro
NnoXkapoTyLUEeHUS.

6.8. 3pnaHue oTHocuTcAa K kaTeropun [, ecnn OQHOBPEMEHHO BbINOMHEHbI cCnefylowue ycrnoBus:
3[aHue He OoTHOCcUTCS K Kateropum A, b unu B n cymmumpoBaHHas nnowanb nomMelleHni kateropun A, b,
B1, B2, B3 n I npeBbiwaeT 5% CyMMMPOBaHHOW NnoLwaan BCeX NOMeLLEHNNA.

6.9. 3gaHue He oTHOCKTCA K KaTteropum I, ecnn cymmmnpoBaHHas nnowagb NOMELLEHUI KaTeropum
A, b, B1, B2, B3 n I B 3gaHuu He npeBbIwaeT 25% CyMMMPOBAHHOW NMOLLaAnN BCEX pa3MeLLEHHbIX B HEM
nomellieHmn (Ho He Gonee 5000 kB. M) M nomeweHus kateropun A, b, B1, B2 n B3 ocHawatoTtcs
yCTaHOBKaMM aBTOMAaTMUYECKOrO MOXapOoTYLUEHWS.

6.10. 3gaHne oTHoCcUTCA K kKaTeropum [, ecnmn oHO He OTHOCUTCA K kaTeropum A, b, B unn I,



7. KaTeropuu Hapy>HbIX yCTaHOBOK MO NOXapHOW ONacHOCTH

7.1. Kateropum Hapy>XHbIX YCTaHOBOK MO MOXapHOW OMacHOCTU MPUHUMAOTCA B COOTBETCTBUW C
Tabnuuen 2.

Tabnuua 2 - Kateropun Hapy>HbIX YCTaHOBOK MO MOXapHO ONacHOCTK

Karteropus KpuTepnn oTHeECEHUS HAPY>KHOW YCTaHOBKU

Hapy>XHON K TOW UM MHOW KaTeropmm rno noXxapHown onacHoCTr

YCTaHOBKU

AH YcTaHoBKa OTHOCUTCA K kaTeropun AH, ecnn B Hel NpUCyTCTBYIOT
NoBbILLEHHAA (xpaHsATCcs, nepepabaTbiBalOTCH, TPAHCMOPTUPYHOTCS) roproune
B3pbIBOMNOXapo- rasbl, N1erkoBOCMNIaMEHSIOLLMECS XUAKOCTN C TEMNEPATYPON BCMbILLKA
OMacHoOCTb He 6onee 28 °C, BellecTBa 1 (Mnn) Mmatepuarbl, CNOCOOHbIEe

ropeTb Npy B3aMOLENCTBUN C BOAOW, KUCNOPOAOM BO3ayXa

n (Mnn) gpyr ¢ Apyrom (Mpu yCnoBmu, YTO BEMMYMHA MOXAPHOTO
pucka npy BO3MOXXHOM CropaHun ykasaHHbIX BELLECTB

¢ obpasoBaHMeM BOIH AaBneHUs npesbillaeT oaHY MUMMNOHHYIO
B roa Ha pacctosiiun 30 M OT HapY>KHOW YCTAHOBKM)

BH YcTaHoBKa OTHOCUTCA K kaTeropuv BH, ecnu B Heln npucyTcTByioT
B3pbIBOMNOXapo- (xpaHaTcs, nepepabaTbiBaloTCH, TPAHCMOPTMPYIOTCS) roproYune Nbinu
OMnacHoCTb 1 (MnK) BOMOKHA, NErkoBOCNIaMeHSoWMECS XUOKOCTH

C TemnepaTypow Benbiwku 6onee 28 °C, roptoune xumgroctu (npu
YCINOBWM, YTO BEMUYMHA NOXAPHOIO pyUcka Npy BO3MOXXHOM

CropaHum nbine- 1 (Mnn) NapoBO3AYLUHbIX CMeCcel ¢ 06pasoBaHMeEM
BOJSTH AaBreHNsi NPeBbILIAET OAHY MUMMMOHHYIO B FO4 HA PacCTOSIHUK
30 M OT HapY>KHOWN YCTaHOBKM)

BH YcTaHOBKa OTHOCUTCS K KaTeropun BH, ecnu B Hen npucyTcTBYIOT
noxapo- (xpaHsTes1, nepepabatbiBalOTCA, TPAHCNOPTUPYIOTCS) roproydne
ornacHoCTb n (Mnn) TPyLHOroproYMe XXMAKOCTU, TBEPAbIE roptoyme u (Mnm)

TpyAHoOroptoume BelecTsa n (unun) matepuansl (B TOM YMcne nbinm
1 (UNK) BOMNoKHa), BelecTsa u (Mnu) matepuansl, CNocobHble Npu
B3aMMOJENCTBUM C BOLOM, KMCITOPOAOM BO3Aayxa U (Unu) apyr ¢
OPYroM ropeTb, U ecriv He peanusyTcs KpuTepum, No3sonsioLme
OTHECTW yCTaHOBKY K kaTeropum AH unu BH (npu ycnosuu, 4to
BENMYMHa NOXapHOro p1cka npu BO3MOXXHOM CropaHnmM yKasaHHbIX
BELLeCTB U (UNn) MaTepmarnos NpeBbillaeT 0gHY MUSITIMOHHYIO B rof
Ha paccTosiHu 30 M OT HapY»KHOW YCTaHOBKM)

M YcTaHOBKa OTHOCUTCS K KaTeropuu 'H, ecnn B He NpuCyTCTBYHOT
yMepeHHasi (xpaHsTes1, nepepabaTbiBalOTCH, TPAHCMNOPTUPYIOTCS) Heroptovme
noxapo- BELLECTBa U (Mnn) MaTepuarnbl B ropayeM, packarieHHOM U (Mnn)

OMNacHOCTb pacnnaBneHHOM COCTOSIHUM, NpoLecc 06paboTkmM KOTOPbIX

COMNpOBOXAAaeTCs BblAENEHMEM JTyYNCTOro Tenna, UCKp u (unu)
nnameHu, a Takke roprodme rasbl, XXUAKOCTU U (UNK) TBEpAbIe
BELLEeCTBa, KOTOpbIE CXUratoTCsa UMK YTUNU3UPYIOTCS B KaYecTBe

Tonnvea
OH YcTaHoBKa OTHOCUTCA K kKaTteropum [1H, ecnv B Hel NpucyTCTBYIOT
NOHMXEHHas (xpaHaTcs, nepepabaTbiBalOTCH, TPAHCMOPTUPYIOTCSA) B OCHOBHOM
noxapo- Heroptoume BeLlecTBa 1 (Mnun) matepuansl B XONOAHOM COCTOSIHUN
OMnacHoCTb N €Crin Mo NepeynCrneHHbIM Bbille KpUTepnsiM oHa He OTHOCUTCSA

K kateropmm AH, BH, BH unn '

7.2. OnpegeneHne KaTeropuMh HapyXHbIX YCTAaHOBOK CrnedyeT  OCYLIeCTBNATb  MyTem
nocrnegoBaTeNibHON MPOBEPKM WX MPUHAANEXHOCTU K KaTeropusim, npuBedeHHbIM B Tabnuvue 2, oT
Hanbonee onacHon (AH) k HanmeHee onacHown (OH).

7.3. B cnyyae, ecnv n3-3a OTCYTCTBUS JAHHbIX NPEACTaBNAETCSH HEBO3MOXHbIM OLLE€HUTb BEMUYUHY
NOXapHOro pucka, 4OMyCKaeTCa MCMOoNb30BaHNE BMECTO Hee CrieayoLnX KpuTepues.

Ona kateropuii AH n BH:

- TOPU3OHTarnbHbIA pa3Mep 30HbI, OrpaHUYMBAIOLLEN Fra30MapoBO3aYLLUHbIE CMECU C KOHLIEHTpaLmen
roploYero Bbllle HWXKHEro KOHLEHTpaUWOHHOro npegena pacnpoctpaHeHuns nnameHu (HKMP) no FTOCT
12.1.044, npesblwaeT 30 M (OaHHbLIN KPUTEPUIN NPUMEHSIETCS TONbKO ANSA ropryYmMx rasoB M napos) u
(unn) pacyeTHoe M3OLITOYHOE OaABfEHWE MPU CropaHuMKu raso-, Napo- WM MbINIEBO3OYLWHON CMECK Ha
pacctosiHun 30 M OT HapyXXHOW YCTaHOBKM npesbllwaeT 5 kla.



Onsa kateropum BH:

— MHTEHCHMBHOCTB TEIIJIOBOI'O MI3JIYUYEeHMA OT Oodara Imoxapa BelleCTB n (mmm)
MaTeEepMaJsioB, YKA3aHHBIX OJI4d KaTeIr'opum BH, Ha paccToAHUNM 30 M oT Hapymﬂoﬁ
-2

YCTaHOBKM IpeBbllaeT 4 KBT X M .

["opu3oHTanbHbIe pasmepbl 30H, OFPaHUYMBAIOLLMX Fa30MapoBO3AYLUHbIE CMECK C KOHLeHTpaumen
roptoyero Bbiwe HKIP, onpegensitoTca B COOTBETCTBUM C NpuroxeHvem B.

MHTEHCMBHOCTbL TENMOBOrO M3rnyyYeHUMs OT oyara noxapa onpegenserca B COOTBETCTBUM C
npunoxexHvem B.

8. OueHKa noxapHoOro pucka
-1

8.1. IloxapHE puCK P(a) (rom ) B ONpeleJIeHHOM TOouke TeppuTopum (a), Ha
paccrosgHum 30 M OT HAPYXHOM YyCTaHOBKM, OIPEeIeJISioT C IIOMOIBI COOTHOUWEHMS :

J
P(a) = sSUM Q (a)Q , (1)
j=1 dj J
rne J - UYMCJIO ClLEHapMEBR pPasBUTUS aBapuy, BO3MOXHEIX Ha HaPYXHOM YCTaHOBKE;
Q (a) - ycJoBHas BEPOSTHOCTBL IIOPaXeHMUsS YeJjloBeKa B OIpPelNeJIeHHOM TOouKe

dj
TeppuTopMM (a) B pes3yybTaTe peanmsauuy J-T'0 ClLeHapus pasBUTUS aBapuu,
OTBEeUYanIero OIpenelJIeHHOMY MHMUMMPYOLEMY aBapuio COOBITMO;

Q - yacToTa peanMsalMM B TEeUeHMe Ioma J-T'O ClLeHapus PasBUTUSA aBapuu,

8.2. CueHapun pasBuUTUA NOXapOONacHbIX aBapuHbIX CUTyaLUn U aBapuii paccMaTpuMBaloTC Ha
OCHOBE MOCTPOEHUSI NOTMMYEecKoro gepeBa coObITUA. YMCNO BO3MOXHLIX CLiEHApUEB pPasBUTUSI aBapwuii
onpegenseTcs No pesynbTataM aHanu3a BO3MOXHbIX HA Hapy)XHOW YCTaHOBKE aBapWWHbIX CUTyauuni u

aBapun.
8.3. YcrnoBHEIE BEPOATHOCTM IOpaxeHMs dYejioBeka Q (a) onpenesysioT Io
dj
3HaUYEeHUAM OpoOUT-QyHKUUM ¥ Ha OCHOBE COOTHOWEHUM B COOTBETCTBMUM C
npuyioxeHmueMm I'.
YCIIOBHYIO BEPOSATHOCTDb nopaxeHus JeJjioBekKa Q (a) oOT COBMECTHOTIO
dj
HEe3aBUCUMOTO BO3IEMCTBMSA HECKOJbBKMMM ONaCHEIMM (QaKTopaMM B pesyjbTaTe

peanmmzauuy j-TO CLEHapMs Pas3BUTKS aBapuM OIPEenesgioT IO COOTHOIEHMIO:

h
Q (&) =1 - T (1-00 (a)), (2)
dj k=1 k dik
roe h - 4mMcJo paccMaTpMBaeMblX OIIaCHEIX (GaKTOpOB Noxapa;
Q - BEPOATHOCTHL peajM3aluyM K-T'O onacHoro ¢aKTopa noxapa;
k
Q (a) - ycinoBHag BEPOATHOCTBb HOpaxeHMs K-TBIM ONaCHBM (aKTOpPOM IOXapa .
djk

8.4. YacToTbl peanusauun cueHapueB pa3BUTUS aBapuii onNpeaensioT No CTaTUCTUYECKUM AaHHbIM
n (UM) Ha OCHOBE METOAMK, M3MOXKEHHbIX B HOPMAaTMBHbIX OOKyMeHTax. [lonyckaeTcsi Ucnonb3oBaTb
pacyeTHble OaHHble MO HaAEeXHOCTU TEXHONorMYyeckoro oGopyAoBaHUsl, COOTBETCTBYOLWIME cneuuduke
Hapy)XHO YCTaHOBKM.



Mpunoxexve A
(obs3aTenbHoE)

METOfbI )
OMNPEAENEHUSA KATEFOPWA MOMELLEHWA A U B

(B pea. NameHeHnst N 1,
y1B. NMpukazom MYC P® o1 09.12.2010 N 643)

A.1. Bbibop n 060cHOBaHME pacyeTHOro BapmaHTa

A.1.1. Tlpn pacyeTe KpuTepuveB B3PbIBOMOXKAPHOW OMacHOCTM B KayecTBe pacyeTHOro crnegyet
BblOMpaTb Haubonee HeGnaronpuaTHBIA BapuaHT aBapuu Unv nepuog HopmMaribHon paboTel annapaTos,
npy KOTOPOM B 0Opa3oBaHUKU rOpHYMX raso-, Napo-, MbIIeBO3AYLIHbIX CMECeN yyacTByeT Hambornbluee
KOMNMMYecTBO ras3oB, NapoB, MNbifen, Hauboriee onacHblX B OTHOLUEHWM MOCMEACTBUN CropaHust 9TUX
cMecen.

B cnyyae ecnu wucnonb3oBaHWe pacyeTHbIX MEeTOAOB He npeAcTaBnaeTCcs BO3MOXHbIM,
JonyckaeTcsl ornpefeneHve 3HavYeHW KpUTEpUMEB B3PbIBOMOXapHOW OMAcHOCTU Ha OCHOBaHUU
pes3ynbTaToB COOTBETCTBYIOLUX Hay4YyHO-UCCrefoBaTeNbCkMx paboT, CcormacoBaHHbIX B MOpsiake,
YCTaHOBMEHHOM [Mfsi COrfacoBaHMs OTCTYNfeHun OT TpeboBaHW HOPMATUMBHBIX [OKYMEHTOB MO
noxxapHor 6e3onacHoCcTy.

(a63au BBegeH MameHeHnem N 1, yTB. MNpukazom MYC PO ot 09.12.2010 N 643)

A.1.2. KonnyecTtBo MOCTYNUBLUMX B MOMELLEHNE BELLECTB, KOTOpble MOryT obpasoBaTb roptouyne
ra3oBo3gyLUHble, MApPOBO3AYLIHbIE, MNbIIEBO3OYLUHBIE CMECU, OMNpenensieTcsas UCXoAs U3 cnegylowmx
NpeAanocChInok:

a) NpoMcxXoauT pacyeTHas aBapus 04HOro U3 annapartos cornacHo A.1.1;

©) BCe cogepxumoe annapaTa nocTynaeT B NOMELLEHNE;

B) MpOUCXOOUT OLHOBPEMEHHO YyTeuyka BeLlecTB M3 TpyOONpoBOAOB, MMTalOWMX annapat, Mo
npsiMomy 1 obpaTHOMY NOTOKaM B TEYEHNE BPEMEHW, HEOOXOAMMOrO AN OTKMYeHMs TpybonpoBoaoB.

PacueTHoe Bpems OTKMOYEHMS TpyOOMpPOBOAOB OMPeEnsitoT B KaXKOOM KOHKPETHOM cryyae,
ncxogs M3 peanbHOW OOCTAHOBKM, U OOIMKHO ObITb MUHMMArbHBIM C YY4ETOM MACMOPTHBIX AaHHbIX Ha
3anopHble YCTPOWCTBA, XapakTepa TEXHONMOMMYeCcKoro npoLuecca u Buaa pacyeTHoON aBapum.

PacueTHoe Bpems oTknoYeHnst TpybonpoBoaoB criedyeT NpYHMMAaTb PaBHbIM:

- BpeMeHu cpabaTbiBaHMS CUCTEMbI aBTOMAaTMKM OTKIHOYEHUs TpybonpoBodoB COrmacHoO
NacnopTHbIM AaHHbIM YCTaHOBKW, €CNM BEPOATHOCTb OTKas3a CUCTEMbl aBTOMATWKW He MpeBbllaeT
0,000001 B rog unu obecneveHo pe3epBMpOBaHNE €€ INIEMEHTOB;

- 120 ¢, ecnn BepOATHOCTb OTKasa cucTembl aBTomaTtukum npesblwaeT 0,000001 B rog u He
obecneyeHo pe3epBNpPOBaHNE €€ ANEMEHTOB;

- 300 ¢ Npu py4yHOM OTKMNOHEHUU;

r) NPOUCXOAWUT MCNapeHuMe C MOBEPXHOCTU PasfUBLLENCS XWUAKOCTW; Nnowanb McnapeHus npu
pasnuee Ha non onpegensieTcs (Npy OTCYTCTBMM CMPaBOYHbIX OaHHbLIX) UCXOAd U3 pacyeTta, uTo 1 nutp
cMecen n pactBopos, cogepxalux 70% n meHee (No Macce) pacTBopuTenein, pasnMBaeTcsa Ha nnowaam
0,5 kB. M, a oCcTanbHbIX XUOKOCTEN - HA 1 KB. M MoJia NOMELLEHUS;

4) NpoucxoauT TakKe MWCMapeHue >XUOKOCTU U3 EeMKOCTEN, 3KCMyaTMpyeMbIX C OTKPbITbIM
3epKariom XuaKoCTu, N CO CBEXEOKPALLEHHbIX MOBEPXHOCTEN;

€) ANUTENbHOCTb NCMAaPEHMS XXUOKOCTU NPMHUMAETCS PAaBHOW BPEMEHW €€ NMOJSTHOro UCNapeHnsi, HO
He bornee 3600 c.

A.1.3. KonnyecTBo nbinun, KOTOpoe MOXeT 00pa3oBaTth MbiNeBO3QYLLUHYIO CMECh, onpeaenseTcsa u3
cneayroLwmnx NpeanochInok:

a) pacyeTHOW aBapuy NpewecTBOBaNO MblfIEHAKOMNEeHMe B NPOW3BOLACTBEHHOM MOMELLEHMUMN,
npoucxopgsiliee B YCNOBUSX HOPManbHOro pexmnma paboTsl (Hanpumep, BCNeacTsune NbineBblaeneHns 13
HerepmMeTMYHOro NPon3BoACTBEHHOrO 060pPYyAOBaHMS);

©) B MOMEHT pacyeTHOM aBapuy NPOM3oLLUNa MnfaHoBas (PEMOHTHble paboTbl) unKM BHe3anHas
pasrepmeTn3aLns O4HOTO N3 TEXHONOMMYECKMX annapaToB, 3a KOTOPOW NocrneaoBan aBapuiHbIi BelIGPOC
B NOMELLEHNE BCEWN HAXOOMUBLUENCS B annapaTe Mbifw.

A.1.4. CBOGOAOHEIN O6BEM MOMELLEHMS ONPEAEnseTcs Kak pasHOCTb Mexay 06 beMOM NMOMELLEHNST
N 06bEMOM, 3aHMMaeMbIM TexHororm4yeckum obopygoBaHuem. Ecnn cBobogHbIi 06beM MNomMeLleHus
onpegenuTb HEBO3MOXHO, TO €ro JOMyCcKaeTCd MpUMHUMAaTb YCMNOBHO, paBHbiM 80% reomeTpuyeckoro
obbema nomMmeLleHus.

A.2. PacyeT n3bbITOMHOrO AaBneHust AMs FOPHYMX ra3oB, MApOB JIErKOBOCMSIAMEHSALMXCA U
FOPHOYMX XKMAKOCTEN



A.2.1. N36bITouHoe gaenenune OEJIbTA P ana nnguemayanbHbIX rOPHOYMX BELLECTB, COCTOSALLNX U3
atomoB C, H, O, N, CI, Br, |, F, onpegensieTcs no cpbopmyne

mz 100 1
IEJBTA P = (P - P )mmmm————— X ——= X --—, (A.1)
max 0V po C K
CB T,I cT H
roe P - MaKCHMaJibHOE naBJjieHue, pasBuBaeMoe npu CTOopaHum

max
CTEXVOMETPUUECKONM I'a30BO3AYIMHOM MM [IapOBO3OYWHOM CMEeCH B BaMKHYTOM oOBeMe,
ornpenesyideMoe SKCIIEPMMEHTAJIBHO WMIIM I10 CIIPpaBOYHEIM IJaHHBIM B COOTBEeTCTBUU C

TpeboBaHMsaMM 4.3. [IpM OTCYTCTBMM IaHHEIX IONYyCKAaeTCs NPMHUMATL P PaBHEIM
max
900 «lla;
P - HauaJibHOe gJaBJyieHue, klla (momyckaeTcsa NpuHMMAaThL paBHeM 101 klla) ;
0

m - Macca ropouero rasa (I'T) uiM IDapoB JIeT'KOBOCIIJIaMEHSIUXCI (JIBX) u
TopuKx XxuakocTel (I'K), BHIIeIUMX B pPe3yJibTaTe PAaCUEeTHOM aBapuM B IIOMelleHUe,
BEHIUMCIIgseMasa njs I'T' mo dbopmyse (A.6), a 5njus mnapoB JIBK m I'K no dopmyne
(A.11), xr;

Z - kKO20OULMEeHT ydyacTusa IOpUMX I'al’0B U I[IAaPOB B I'OPEHUM, KOTOPBEIM MOXeET
OBITH PaCCUMTaH Ha OCHOBE XapaKTepa paclpellejIeHVs T'al30B U I[IapoOB B oOBeMe
[IOMELEHMA COIJIACHO npumioxeHmio . JonyckaeTcda MNIPMHMMAThL 3HAYeHme Z IO
Tabauue A.1l;

\ - CBOOOIHEIM OOBEM IOMeleHUus, KyO. M;

CcB
Po - IJIOTHOCTBHL T'asa WM [Iapa OpM pacueTHOM TeMlepaType t , kKI' X
T, o)
-3
M , BHUMCJIAemMas o dbopmyJie
M
po = - p (A.2)
T, vV (1 + 0,00367t )
0 p
-1
rne M - MoJsigpHas Macca, kyb. M X KMOJb
-1
V - MOJIbHEI 00OBeM, paBHBEM 22,413 xy®. M X KMOJIb ;
0

t - pacuerHasa TeMneparypa, C.

P

B KauecTBe pacueTHOM TEeMIepaTypsl CJlenyeT IIPMHMMaTbh MaKCMMaJIbHO
BO3MOXHYIO TeMIIEPaATYPY BO3OyXa B HAHHOM IIOMENIeHUM B COOTBETCTBYWIEN
KJIMMAa TUYE CKOM 30HEe WJIM MaKCUMaJIbHO BOBMOXHYK TeMIepaTypy BoO3Oyxa IO
TEXHOJIOTMUECKOMY PpeIJlaMeHTy C ydeTOM BO3MOXHOI'O IIOBBIUIEHMS TeMIepaTypsl B
aBapMMHOM CUTyauuu. EcauM Takor'o 3HAUeHUS pPacueTHOM TeMIepaTypel T 1o

p
KakmuM—Jmbo IIPMYMHAaM OIIpeneJyiMThE He yldaeTCHd, OOIIyCKaeTCd IIPMHMMAaTb €€ paBHOIZ

61 °C;

C - CcTexmoMeTrpuueckas KoHUeHTpauma I'T wmimm napos JIBXK u TX, %
cT
(0BBEMHEIX) , BHUMCJIIAeMas IO dbopwmyJie
100
C = - ’ (A.3)

cT 1 + 4,846erTa



H X 0
rge bera = n  ———-——-— - - - CTeXVOMETPUUECKUM KoO3b0dMLUMeHT KMCJIoOpoIa B
C 4 2

peakumMy CIropaHusd;

n, n, n, n - yucjgo aroMoB C, H, O m ranmommor B MOJIEKyJIe I'OpPIUYErO;

C H @) X

K - KOo2bQULMEHT, YUMUTHIB a0 HEeTepMeTUUYHOCThb IoOMelleHM S u

H
HeaInabaTMUHOCTh [pollecca TopeHMusa. JlonycKaeTcsa NPpMHMMATh K  paBHBEIM TPEM.

H

Tabnuua A.1 - 3HayeHne KoapduumeHTa Z y4acTms roprovmx ra3oB 1 NapoB B rOPEHUN

Bug roproyero BelecTsa 3HavyeHne Z
Bogopog 1,0
"optoune rasbl (kpoMe Bogopoaa) 0,5
JlerkoBocnnameHsIoLWMECs: U FOproYMe XXUAKOCTU, HarpeThble 0,3
00 TeMnepaTypbl BCMbIWKA 1 BbiLLE

JlerkoBocnnamMmeHsIoLLMECS U FOPHOYUNE XUOKOCTU, HarpeTble HUXe 0,3
TeMnepaTypbl BCMbILKX, NPU HANU4MM BO3MOXHOCTU 06pa3oBaHns

asposons

JlerkoBocnnameHsiloLmecs n ropoyme XMOKoCcTu, HarpeTble HUXe 0
TeMnepaTypbl BCMbILKK, NPU OTCYTCTBUN BO3MOXHOCTM 0Opa3oBaHus

a’po3ons

A.2.2. Pacuet [enbTta P ana ungusmnayanbHbIX BELLECTB, KpOMe YNoMsaHYThIX B A.2.1, a Takke Aons
cMmecein MoXeT BbITb BbINOMHEH Mo dhopmyne

mH P Z
T O 1
IenpTa P = ————————————— X --, (A.4)
v po C T K
CcB B p O H
-1
rne H - Tenmora cropaHmda, Jx X KD ;
T
-3
PO - IJIOTHOCTBL BO3IyXa IIPM HadaJIbHOM TeMIepaTtype T , KI' X M
B 0
-1 -1
C - TenjJoeMKOCTh BO3AOyxXa, JIx X KT x K (mnonyckaeTcsa IPMHMMATH
1<
3 -1 -1
paBuoy 1,01 x 10 , IIx X KI' x K );
T - HauasbHadad TeMIepaTrypa Bo3nyxa, K.
0

A.2.3. B cnyyae obOpalleHuMss B MOMELLEHUM TOPHYMX [a30B, NErkOBOCMMAMEHSIOLWMNXCA UMK
roproYMX XUAKOCTEN Npu onpeaeneHnn maccel m, Bxogswen B cdopmynsl (A1) u (A.4), gonyckaetcs
yunTbiBaTb paboTy aBapuvHON BEHTUNAUMM, ecrnv oHa obecneyeHa pe3epBHbIMYM BEHTUNATOpPaMMU,
aBTOMAaTUYECKMM MYCKOM NPV NpeBbILEHUN NpeaenbHO AoNYCTMMONV B3pbiBOGE30NacHoOW KOHLUEeHTpauum
N anekTpocHabXxeHeMm No NepBoW KaTeropum HagexHocTu no MNpaBunam yCTPONCTBa 3NEeKTPOYCTaHOBOK
(MY3), npu ycrnoBuM pacnoriokeHWss YCTPOWCTB AN yAaneHus BO3Ayxa W3 MOMELleHUs B
HenocpeacTBEHHOW BNM30CTH OT MecTa BO3MOXHOW aBapuw.

HonyckaeTcs yuYnTbIBaTb MOCTOSIHHO paboTaioLLyto 06Le0bMeHHyo BEHTUNALUMIO,
obecneynBaroLLyt0 KOHLEHTPALIMIO FOPoYMX ra3oB M NapoB B NOMELLIEHWUW, He NpeBbIWatoLLyo npeaenbHO
AONYyCTVMYK0  B3pblBOOGE30MAaCHYt0 KOHLEHTPaLmilo, PacCYUTaHHY0 [Ans  aBapuHOW  BEHTURALUK.
YkasaHHas o06lweobMeHHas BeHTUnAuMs porkHa 6biTb obopyaoBaHa pe3epBHbIMU BEHTUMASTOPaMMU,
BKIIOYAIOLLMMUCA  aBTOMAaTMYECKU MPU  OCTAHOBKE OCHOBHbIX. ONeKTpoCHabXeHne  yKasaHHON
BEHTUNALMN JOMKHO OCYLLECTBATLCA HE HUXE YeM MO NepBOWv KaTeropum HagexHoctun no My3a.



Mpn aTOM Maccy m ropoymx rasoB UM NapoB NEerkoBOCMNNAMEHSIIOLLMXCS UM FOPHOYNX XKUOKOCTEN,
HarpeTbiX OO TemnepaTypbl BCMbIWKA U BbllE, MOCTYNMBLUMX B OOBbEM NOMELLEHns, crieqyeT pa3gennTb
Ha koadpduumeHT K, onpegensiemsivi no opmyrne

K = AT + 1, (A.D)

-1
Tge A - KpPaTHOCTb BO3IOYyxXOoOMEHa, CO3IOaBaeMOI'0 aBapMUMHOM BeHTMIIALMEN, C ;
T - NpOAOMKUTENBHOCTb MOCTYMNSIEHNA TFOPHOYMX TA30B U MApPOB JIENKOBOCMIAMEHSAOWNXCA U
rOpHOYMX XMUAKocTen B 06bem nomMelleHus, ¢ (npuHumaeTcs no A.1.2).
A.2.4. Macca m, Kr, NOCTynNuBLLEro B NOMELLEHNE NPU pacvyeTHON aBapuun rasa, onpeaenseTca no
copmyne

m=(V +V) po, (A.6)
a T T
roe V.- obbeM Tr'aza, BHUIEOUWero M3 alnapaTta, Kyb. M;
a
V - obweM rasa, BhHIIEOWEIO M3 TPpyOONPOBOHOB, KyO. M.
T
[lpm sTOM
v =0,01 x P V, (A.7)
a 1
roe P - pmaBJyeHue B annapare, klla;
1
V - obweMm amnmnapara, kyo. M;
v =V + Vv , (A.8)
T 1T 2T
roe V - obmweM rasa, BHIIEANEIO M3 TPpyOONpoBOHa OO €I'0 OTKJYeHUd, KyD. M;
1T
v - obweM Tasza, BHUIEOUWero u3 TPyOONpOoBOIa IOCJe eIr'o OTKJIoYeHUd,
2T
xky6. M;
vV o= qT, (A.9)
1T
roe g - pacxon Trasa, onpeleydgeMbHlM B COOTBETCTBUM C TEXHOJOIMUYEeCKUM
perjlaMeHTOM B 3aBMCMMOCTM OT I»aBJIeHMa B TpyOonpoBome, ero IOuaMeTrpa,
-1
TeMIepaTyps I'a30BOM Ccpensl M T.H., Kyb. M X C
T - BpewMms, onpegnejseMoe no A.l.2, c;
2 2 2
v =0,0l xm?P (r L +r L + ... +1r L), (A.10)
2T 2 1 1 2 2 n n
roe P - MaKCHUMaJIbHOe IoaBJieHMe B TpyOONpoOBOHAEe IO TEXHOJOIMYECKOMY
2
persaMeHTy, Klla;
r - BHYTPEHHUN paIuyC TPpyOONpOBONOB, M;
1, 2,..., n
L - OJMHa TPpyOONIPOBOOOB oT aBapUMHOTO anmnapara oo
1, 2,..., n

3aIBMXEK, M.

A.2.5. Macca napoB XWOKOCTU m, NOCTynMBLUMX B MNOMeELWleHne npun Hanndnmm HEeCKOJITbKUX
MCTOYHMKOB UCNapeHnsa (I'IOBerHOCTb pa3J'II/ITOl71 XNOKOCTU, NOBEPXHOCTb CO CBeXeHaHeCEeHHbIM
COCTaBOM, OTKpPbITble €MKOCTU U T.I'I.), onpepgendaeTcda U3 Bblpa>KeHua:



m=m + m + m , (A.11)

o) eMK CB.OKD
Toe m - Macca XMAOKOCTM, MCIapMUBIENCHS C [IOBEPXHOCTM pasjiMBa, KI';
P
m - MacCcCa XMOKOCTM, HMcClIapmBuemMcda C IIOBEPXHOCTEU OTKPEITEIX €MKOCTEV,
eMK
KT;
m - Macca XMIOKOCTM, MCIAapPMBIIENCSa C IOBEPXHOCTEM, Ha KOTOPHE
CB.OKD

HaHeCeH IpPMMEHSeMHM COCTaB, KI'.
[Ipy »TOM kaxIoe M3 cjaraeMmelx B QopmyJsie (A.ll) omnpemensercsa no dbopmyse

m = WF T, (A.12)
m
-1 -2

roe W - MHTEHCUMBHOCTHB McCIliapeHm4d, KI' X C X M H

F - IJIoWanlnb MCllapeHmda, KB. M, olIpengejdeMass B cooTBeTCcTBUMM C A.l1.2 B

n
3aBMUCHMMOCTNM OT MaACCBhl XMIKOCTM m , BHmenmeﬁ B IIOMelleHME .

I1

Ecau aBapurHas CUTyalMsa CBsS3aHa C BOSBMOXHBIM [NOCTYIIJIEHMEM XUIKOCTU B
PAaCIBUJIEHHOM COCTOSHMM, TO OHa IOJXHa OHTh yuTeHa B QopMmyJsie (A.l1ll) BBemeHMEM
OOMNOJIHUTEJIBHOTO CJlaraeMoT o, YUMTHBAKIETO OO0yl Maccy IMNOCTYIMBIIEN XUIOKOCTU
OT PACHBUIAKILMX YCTPOMCTB, MCXONS M3 NPOIOJDKMTEJIBHOCTM MX paboT.

A.2.6. Maccy m , I', BhHUIleOWelM B IOMelleHKe XUIKOCTM, ONpeleydinT B
I
coorBeTCcTBMM C A.l1.2.
A.2.7. VHTEHCUBHOCTbH McrnapeHmssa W omnpenendgeTcda IO CIHPABOYHBIM U
SKCIIEPUMEHTAJIbHEIM ODaHHBM. s HeHaT'pPeThIX BHIIE PaCUeTHOM TeMIepaTyph

(oxpyxammel cpenre) JIBX nopu OTCYTCTBMM IaHHBIX IOIYyCKaeTCH PAaCCUMTHIBATE W  IIO
dbopmysie

-6
W = 10 x nsTa \/M x P , (A.13)
H
rne sTa - kOo20bMLUMEeHT, OpMHUMAaEMHM 10 Tabjuie A.2 B 3aBUCUMMOCTU OT CKOPOCTHU
¥ TeMIepaTypbl BO3IOYMHOI'O NOTOKAa HaX MNOBEPXHOCTBLI MCIAPEHUS;
P - @maBJieHMEe HACHUEHHOTO apa IIpM pacCYeTHOM TeMIepaType XuiokocTtu t ,
H IS

omnpenejyigseMoe I10 CIPaBOYHEIM JaHHBM, Klla.

Tabnuua A.2 - 3HadeHue koahduuneHTa 3Ta B 3aBMCMMOCTM OT CKOPOCTU U TeMNepaTypbl BO34YLUHOMO
noToka

CkOpOCTb BO3IOYWHOI'O 3HaueHMe koO30OuIMeHTa BTa NpM TeMlIepaTrype t, °c,
IOTOKa B IIOMEIEHUM, BO3IyXa B IIOMEUeHUM

M X c_l 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 5,7 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 UCNapeHnn XMAKOCTU, HarpeTon BbIlLE pac4yeTHOW TemnepaTypsl,
HO He BblIlLe TeMnepaTypbl KUNMEHNS XUAKOCTU, ONpeaenseTcs No COOTHOLLEHUIO

C m
B X I
m=0,02 \/Mx P -——-—- , (A.14)
H L
UCTI
roe C - yaoeJjbHasa TEIJIOEMKOCTEL XMIKOCTM IIPM HadaJIbHOM TeMIepaType
X
-1 -1
ucnapeHmsa, Ix xX KI' x K
L - yIOeJyibHasa TeNJjoTa MCIapPeHMs XUIKOCTM IIPpM HadajlbHOM TeMIepaType
UCTI
-1
UCIlapeHmns, onpenejssgemMas IO CHPAaBOYHBIM IOaHHEM, JIX X KI' .
[Ipy OTCYTCTBMM CHOPABOYHEIX HAaHHBIX IONyCKaeTCsa pacCYMTEBaATHL L o
UCTL
dbopmynie
3 2
19,173 x 10 B T
a
L = - , (A.15)
UCTI 2
(T + C - 273,2) x M
a a
roe B, C - KOHCTAHTH ypaBHeHMUHd AHTyaHa, OIpenesideMble 10 CIPaBOUYHEIM IaHHBM
a
IOJ1S IOaBJIEHMS HACBIUEHHEIX [IapoB, M3MepseMoro B Klla;
T - HauaJibHad TeMIepaTypa HarpeToM xmuinkocTtyu, K;
a
-1
M - MOJIdgpHad Macca XMUIOKOCTM, KI' X KMOJIb .

®opmynel (A.14) n (A.15) cnpaBeanuebl NS XWAOKOCTEN, HarpeTblX OT TeMnepaTypbl BCbILLKA U
Bbille MpW YCNoBUW, 4YTO TemnepaTypa BCMbIWKMA >XWOKOCTW MpeBblllaeT 3HayeHue pacqeTHOM
TemnepaTypbl.

A.3. PacueT n3bbITOMHOro AaBreHus B3pbiBa ANs FOPOYNX Nbinemn

A.3.1. Pacuet un36bITouHoro gaenenus [Hdenbta P, kla, npoussoagutcs no cdopmyne (A.4), roe
KO3 PULUMEHT Z y4acTus B3BELLUEHHOM NbIfM B FOPEHUM paccyMTbIBalOT No hopmyrne

7z = 0,5F, (A.16)

roe F - maccoBas gons yactuy Nbinu pasmMepoM MeHee KPUTUYECKOro, C MpeBbILeHMEM KOTOpPOro
a3pOB3BECH CTAHOBUTCS HECMOCOOHOWM pacnpocTpaHATb nnams. B oTcyTcTBME BO3MOXHOCTU NOSyYEHUS
CBeLeHUN Ans oueHkM BenuumHbl F gonyckaetcs npuHumats F = 1.

A.3.2. PacyeTHyl0 Maccy B3BeLLEHHON B obbeme MOMELLeHUst Mbinv m, Kr, oOpasoBaBLUENCS B
pesynbTate aBapuHON cuTyaumm, onpegensoT no gopmyne

B3 ae
m = min < , (A.17)
po Vv / Z
cT as

rome m — pacdueTHaAd Macca BBBMXPMBU.IeﬁCFI IelJin, KI';



B3
m - pacueTHas Macca IBJIM, [OOCTYNMBIIEYM B I[IOMEIleHMEe B pesyJbTare
asB
aBapMMHOM CUTyaluuu, KI';
PO - CcTexuoMeTpuueckKas KOHLEHTpauusa TOoplduel IM[bJIM B al’pPOB3BeECH,
cT
-3
KT' X M}
\% - pacueTHEM O0O0BeM MBEJIEBO3OYWHOI'O ob6Jiaka, o00pasoBaHHOTO IIPpU
aB
aBaAPMMHOM CHUTyaluuy B oOOBeMe IIoMelleHMs, kKyD. M.
B oTcyTCTBME BO3MOXHOCTM IIOJIyUeHMS CBeIOeHUM IJid pacdeTa V OornyckKaeTcs
aB
IPUHUMATH

m = m + m . (A.18)
B3 as

A.3.3. PacueTHYHO MacCy B3BUXPUBIIEWCS IMBUIM M onpemesyigoT o dbopMmyJse
B3

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

roe K - OoJia OTJIOKMBIIENMCSA B I[IOMEUEHMM I[BJIM, CIOCOOHOM INIepe’uTM BO
B3
B3BEIIEHHOE COCTOSHME B pe3yJbTaTe aBapuMHOM CHUTyauum. IpM OTCYTCTBUU
SKCIEPMMEHTAJIbHEX CBeOeHMM o peamuuHe K oonyckKaeTcda NpMHMMATbE K =0,9;
B3 B3
m - Macca OTJIOXKMBIIENMCHA B [NOMEUIEHUM MEJIM K MOMEHTY aBapum, KI.
ot
A.3.4. PacueTHyI0 Maccy IBJIM, [OCTYNMBIIEM B IIOMelleHMe B pes3yJbTaTe
aBapMMHOY CUTyaluMy, m , OIPEemeJidioT o QopMmyJie
aBs

m = (m + gqT) K , (A.20)
aB an Iyt

rIoe m - Macca TOpouYel IMbUIM, BHEHOpPACHBAaeMOM B I[IOMelleHMe M3 alnapaTa, KI';

an

g - NPOM3BOIUTEJIBHOCTbL, C KOTOPOM NPONOJIKAeTCsa MNOCTYIJIeHMe MIBLJIE BUIHEIX
BEHeCTB B aBapMMHBI alnapaT IO TpyOompoBomaM IO MOMEHTa MX OTKJIOYeHMHd,

-1

KI' X C

T - BpeMs OTKJIOUeHMs, olperpenseMoe no A.l1.2 (B), c;

K - xo20dMLUMEHT NBJIEHMS, NPeACTaBJISOUMIM OTHOIIEHME MacCCH B3BEIIEHHOM B

I
BO3IOyxe MHJM KO BCeM Macce IMBUIM, [NOCTYNMBIIEM M3 anlapaTa B IoMelmeHue. llpu
OTCYTCTBUM BKCIIEePMMEHTAaJIbHEIX INaHHEIX O BeJMuMHe K IJonyckaeTcs NPUHMMATH :

I
- K = 0,5 - gna newiell C OMUCIEPCHOCTBIO He MeHee 350 MkM;

- K = 1,0 - mons neuiey ¢ OUCIEPCHOCTBI MeHee 350 MKM.
BenuumHy m npuHMManT B cooTBeTcTBMM Cc A.1.1 m A.1.3.
an

A.3.5. Maccy OTJIOXMBIIENMCS B IIOMEIEHUM MBUJIM K MOMEHTY aBapuM ONPenesisioT
no ¢opmyse

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



roe K - moJsiga ropodey e B OOmey MaccCe OTJIOXEHUM IBUIN;

T
K - xosddmumeHT 30QeKTUBHOCTM MBJIEYyDOPKMU. IpuHuManT paBusM 0,6 0Opu
N
cyxom u 0,7 - [©Opu BJAXHOM MBUIeYDOPKE (pyunoi) . Ilpu MexXaHUBUPOBAHHOM
BakKyyMHOM MHIJIeyOOpke IJig POBHOT'O nojia K mnpmHuMMalT paBHeM 0,9; nnag noja cC
N
BeIOOoMHaMm (mo 5% nmomanu) - 0,7;
m - Macca IBIM, ocezallel Ha TPYyIOHONOCTYIHEIX OJiS yOOPKM [IOBEPXHOCTSX B
1
[IOMEIEHUM 3a [IepMrol BPEMEeHM MexIy I'eHepaJibHEIMM yOopkaMmu, KI';
m - Macca IBUIM, OocCeHaplel Ha IOOCTYNHBEX nIJid YyOOPKM I[OBEPXHOCTHAX B
2
[IOMEIEHUM 3a I[IepMol] BPEMEHM MexXIy TeKyuuMu yOopkamu, KI'.
Iloxm TPYIOHOIOCTYIIHEIMMU s yOopKU njJomwanaMy Nompas3yMeBalnT TaKue

IIOBEPXHOCTM B IPOM3BOIACTBEHHBIX IIOMEUEeHMAX, OUMCTKAa KOTOPEIX OoCyumecCTBJIA€TCA
TOJIBKO IIPUM I'eéHepaJibHBIX nbmey@opKax. JOoCTyIHEIMU OJIS y60pKI/[ MeCTaMM ABJIAKOTCHA

IIOBEPXHOCTY, IBEJIb C KOTOPHX yHajsgeTCcs B I[POLEeCcCe TeKyllMX I[beJeyBOopoK
(execMeHHO, eXeCyTOYHO UM T.II.) .
A.3.6. Macca memmm m (i = 1; 2), ocenawomeM Ha PasJIMUHBIX [IOBEPXHOCTHAX B
i

IIOMelmeHMM 3a MexyOOPOUHED [Iepuok, olpenejyiseTcs o dopMmysie

m =M (1 - ansda) Gera , (i = 1; 2), (A.22)
i i i
roe M = SUM M - Macca BN, BHIOEJAILAACA B O0OBEeM IIOMelleHMA 3a [Iepuron
1 I 13
BPEMEHM MexXIy I'€HepaJlbHEIMM [bBIIeyOopKamm, KI';
M - Macca IBUIM, BbOeJigeMas eIMHMLEeM [IbUIdlero o0opyHoBaHMSE 3a
13
YKasaHHBEIM [Iepuom, KI';
M = SUM M — Macca OBUIM, BBHIOEJAKIAACA B OOBEeM IIOMElleHMA 3a [Iepuon
2 3 27
BpEeMeHM MexIy TeKyUMMM OeleyfopkKamyu, KI';
M - Macca IBUIM, BBOeJIgeMas eIMHMLEM [ObUISMero oD0opyHoBaHMSE 3a
2]
YKasaHHEM [Iepuon, KI';
anbba - moJsia BHIOEJNAWENCcSa B OOBeM IOMelleHMs TIBUIM, KOoTopas yIaJligeTcsd
BBIT KHEIMM BEHTUJIALUMOHHEIMM CcHuCcTeMaMu. lIpy OTCYTCTBMM BSKCIEPUMEHTAJIbHBIX
OAaHHEIX O BeJMumMHe ajibda noJsarawnT anbda = 0;
Bbera , OerTa - IOOJM BHIOEJNSOIENCS B OOBEM I[IOMENEHMS IIBJIN, ocemamwmen
1 2

COOTBETCTBEHHO Ha TPYOHONOCTYIHEIX M IOOCTYINHHX IJa yOOPKM [IOBEPXHOCTSIX
noMenieHusa (bera + bera = 1).

1 2
[Ipy OTCYTCTBUM CBeIeHMM O ko3dduimeHTax OeTa u ©OeTa oonyckaeTcsa
1 2
npuHMMaTs bera = 1, Gera = 0.
1 2
A.3.7. M (i = 1; 2) MOorTyT OHBTL TakKxe ONpeleJieHH SKCIEePVMEeHTAaJILEHO (11
i
10 aHaJIOTMM C IEeMCTByUMMM oOpa3z3laMy [IPOM3BOICTB) B IIepMOI MaKCKMaJIbHOM
3arpysku obopynoBaHus 0 dQopmysie
M = SUM (G F ) mray , (1 = 1; 2) (A.23)
i J i3 ij i
roe G , G - VHTEHCUBHOCTD MIBLJIE O TJIOXE HUM COOTBETCTBEHHO Ha
17 27
TPYIOHOIOOCTYIIHEIX F (kB. M) u OOCTYNHEIX F (kB. M) 1[JomAnax,

13 23



-2 -1
KI' X M X c

Tay , Tay - IIPOMEXYTOK BPEMEHM COOTBETCTBEHHO MeXIOy I'e€HepaJlbHBEMU U
1 2
TeKyIMMM [bBJIeyOOpKaMM, C.

A.4. OnpegeneHne M3ObLITOYHOIO AaBMEHWUst ONsi CMECEN, cogepalmx roptodme rasel (napbl) u
NbIinu

PacuyeTHoe 136bITouHoe gaeneHne Oenbta P ons rmbpuaHbix cMecei, cogepallmx roptovme rasbl
(mapel) 1 nbinu, onpegenseTcs no gopmyne

Ienvra P = HenbTa P + HesnbTa P , (A.24)
1 2
rne IenbTa P - M3OBITOYHOE IHaBJIEHME, BHEUMCJIEHHOE IJig Topluero rasa (mapa) B
1
cooTBeTCcTBUM C A.2.1 u A.2.2;
IenbTa P - us3OCBITOYHOE HaBJIEHME, BHUMCJIEHHOE IJig TOpoYelr [bUIM B
2

cooTBeTCcTBUM C A.3.1.

A.5. Onpe,u,eneHme n3bbITOYHOro AaBneHns Ansi BeLecTB 1 mMaTtepunanos, CMOCOBHbIX cropatb npu
B3aMMOAENCTBUN C BOAOW, KMCNnopoaom Bo3ayxa unu apyr ¢ opyrom c 06pa3OBaHI/IeM BOJTH OaBlieHNA

PacueTHOe mM30OBITOUHOEe nmaBJjieHme JEJIBTA P @Ojna BemWecTB M MaTEpMaJios,
CIIOCOOHEIX CI'OpaTh IIPY B3aMMOIEMCTBUM C BOIOM, KMCJIOPOIOM BO3IOyxXa MIM IPYID C

OpyT'oM, oIpenendwoT rno A.2.2, nojarag Z = 1 u #OpuHUMas B KadecTBe H

T
SHEPTMIO, BHIEJAOIYICS OPM B3aMMOIENMCTBUM (C yUeTOM CIOpaHMsa [OPOOYKTOB
B3aMMOIEMCTBMSA OO KOHEUHBIX COEIOMHEHWUM), WIM BKCIEPMMEHTAaJIbHO B HATYPHBIX

MUCIBEITaHMAX . B cilydae, KOT'Ia OIpelesiMTbh BelnuMHy JesbTa P He npencraBiisgeTcs
BO3MOXHEIM, CJledyeT NPMHMMAaTh e€e npeBbmanmer 5 klla.

Mpunoxexue b

(obsazaTenbHoe)
METOAbI 5
ONPEOENEHUA KATETOPUX NOMELLEHWUN B1 - B4
(B peq. NIameHeHnst N 1,
y7B. NMpukaszom MYC P® o1 09.12.2010 N 643)
B.1. OnpegeneHue kaTteropuin nomeweHun B1 - B4 ocywectBnaT nyTemM CpaBHEHUS

MaKCUMarnbHOro 3HayeHus yaenbHOW BPeMEHHOW MOXapHOM Harpysku (ganee - noxapHasi Harpyska) Ha
ntoboM M3 y4acTKOB C BEMMYMHON yaeNbHOWM NOoXapHOW Harpy3ku, npueegeHHon B Tabnuue b.1.

Tabnuua b.1 - YaenbHasa noxapHas Harpyaka u cnocobbl pasmelleHus ang kateropuii B1 - B4

KaTeropusa |YoenbHasa HOXapHad Cnocob pa3MelleHUd
IIOMeleHM A Harpys3ka J Ha

-2
yuacTke, MIx x M

B1 Bomee 2200 He HOpMuMpyeTCH

B2 1401 - 2200 B cooreercTBUMM C B.2

B3 181 - 1400 B coorBeTcTBUM C B.2

B4 1 - 180 Ha mnmoboM ydyacTke I10oJia IIOMelleHMS ILJIomalb

KaXOgoIr'o M3 Yy4Y4aCTKOB noxapHoﬁ HAT'PYy3KNM He
Bosee 10 xB. M. Cnocob pasMelleHMS ydaCTKOB
NOXAapPHOM Harpys3Ku OINpenejyigaeTcsa COoIJlacHo B.2




B.2. Tllpy noxapHom Harpy3ske, BkMoyawwen B ceba pasnumyHble codveTaHus (CMechb)
NErkoBOCMNNaMEHSIOLLMXCS, TOPIOYMX, TPYOHOrOPHOUYUX XKUOKOCTEN, TBEPAbIX FOPHOYMX U TPYAHOTOPHYMX
BELWECTB W MaTepuanoB B nNpedenax MnoXxapoonacHoOro y4vactka noxapHas Harpyska Q, MOx,
onpegenseTcs no opmyne

n p
Q=SUM GQ , (B.1)
i=1 i Hi
roe G - KOJIMUECTBO 1-T0 MaTepuasa [IOXapHOM HATPy3KM, KI;
i
p
Q - HMBIAas TerjaoTa CcIropaHMsa 1-To MaTepMala [IOXapHOV Harpy3KH,
Hi
-1
MIx X KI .
-2
YoesibHasa [oXapHas Harpyska g, MIx x M, OINpenejyiseTCcsa U3 COOTHOUWEHUS
Q
g = =y (B.2)
S
roe S - IJjowanb pas3MelleHUd IOXapHOM HaTpy3KH, KB. M (HO He MeHee
10 xB. M) .
B nowmemeHmax kareropuirt Bl - B4 pmonyckaeTcsa HalMuMe HECKOJIbBKMX YyUacTKOB

C [OXapHOM HAaT'pPy3KOM, He [peBHUAaIEeN 3HauUeHUM, NPUBEIOEeHHEX B Tabmnuue B.l. B
IIOMEUIEHUAX KaTeTropuMr B4 pacCToSHMSA MexXIy B3TUMM ydacCTKaMM IOJIKHHE OHTb 6GoJjiee
npenejyibHEIX. B Tabimue B.2 [$puBeneHbl pPeKOMEHIYEMEIE 3HAUeHMs I[IpelesibHBIX

paccrogHuM 1 B BaBMCUMOCTM OT BEeJIMUMHE KPUTHUUECKOM I[IJIOTHOCTM [IaZalolMx
ap
-2
JIYUMCTEIX TIOTOKOB (J 7 KBT X M 7 OJida noxapHoﬁ HAT'Py3KWy, COC'I‘OF{Hleﬁ nus3
Kp
TBEPOEX IOPUMX UM TPYIDHOTOPHUMX MaTepMrasioB. 3HaueHus 1 , T[IpPUBEHOEeHHEE B
np
Tabnauue B.2, pekKoMeHIOyonTCsd npmM ycjoBum, eciam H > 11 M; eciim H < 11 ™M, TO
npenejibHOEe PacCTOsSHME olpeneyigeTcs kak 1 = 1 + (11 - H), rme 1 -
ap ap
onpenensercsa u3 Tabmuie B.2; H - MMHMMAaJIbHOE PACCTOSHME OT I[IOBEPXHOCTHU
IIOXapPHOM HATPyYy3KM IO HMWXHETO [nodaca GepM NepeKprTUS (IOKPHEITHS), M.
Tabnuua B.2 - 3HaueHUs IpeneiibHEIX PacCTOSHUM 1 B 3aBUCUMOCTHU oT
ap
KPUTUYUECKOY MNJIOTHOCTM NaZallMX JIYUMCTEIX [IOTOKOB (
Kp
-2
q , XKBT x M 5 10 15 20 25 30 40 50
Kp
1 , M 12 8 6 5 4 3,8 |3,2 2,8
ap
3HaueHMsa g IOJIS HEKOTOPHIX MaTepuaJyioB I[OXapHOM HAaTPYy3KM I[IPUBEIOEHH B
Kp

Tabnauue B.3.
Tabmmua B.3 - 3HaueHus g IJIS HEKOTOPEIX MAaTEepMaJiOB IOXAPHOM HATPy3KU

Kp



MaTepual -2

g , KBrT x M

Kp
IpeBecrHa (COCHa BJI&XHOCTBI 12%) 13,9

-3

IpeBEeCHO-CTPYXEUHEE IMJUTH (mJoTHOCTRIO 417 KT X M ) 8,3
Topd OpuUKeTHBIM 13,2
Topd KyCKOBOIL 9,8
XJIONOK—BOJIOKHO 7,5
CJIOMCTEIM ILJIACTUK 15,4
CTeKJIOJIACTUK 15,3
[lepramMmu 17,4
PesuHa 14,8
YroJb 35,0
PyJloHHasa KpoOBJA 17,4
CeHO, coJjioMa (IpPM MMHMMAJIBHOM BJIAXHOCTM IO 8%) 7,0

Ecnu noXapHaa Harpy3ka COCTOUT M3 pasiiMyHbiX MatepuarnoB, TO (

Kp
onpemejyigseTcsd IO MaTepHualjly C MUHMMAJIbHBEIM SHadYeHMEM J
Kp
Irns MaTEpPMaJioB IOXapHOM HAaTrpPy3KM C HEWU3BECTHEIMM SHAYEHMAMU (J
Kp
npenejibHEIE PAaCCTOAHUA NpMHMMAKnTCca 1 >= 12 M.
np
Isa [IOXapHOM HaIpy3kM, cocrodmer m3 JIBX miam I, paccrosHue 1 Mexmy
np
COCeHMMM ydacCTKaMM pasMelleHUd (paznamBa) I[OXAPHOM HATPy3KM »OOINycKaeTcs
paccumMTEBaTE IO QOopMyJiaM:
1 >= 15 M npu H >= 11 M, (B.3)
ap
1 >= 26 - H opu H < 11 wm. (B.4)
ap

Eciu npm onpenejieHUM karTeropui B2 wmiay B3 KOJIMUECTBO IIOXAPHOM HAaTPy3KU
Q, omnpeneseHHoe 1o dopMmyse (B.2), oTBeuaeT HEPABEHCTBY

2
Q > 0,649 H , (B.5)
T

TO nomemeHre OByIeT OTHOCUTBLCS K kKaTeropusaMmM Bl mjam B2 COOTBETCTBEHHO.
-2 -2 -2
Bmece g = 2200 MIx X M npr 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 pea. N3amereHus N 1, ytB. Npukasom MYC PO ot 09.12.2010 N 643)



Mpunoxexve B
(obs3aTenbHoE)

METOAbI
PACYETA KPUTEPUEB MOXXAPHOW OMACHOCTU HAPYXXHbIX YCTAHOBOK

(B pea. NameHeHnst N 1,
y1B. NMpukazom MYC P® o1 09.12.2010 N 643)

B.1. MeToabl pacyeTa KpUTepmeB NOXapHOW ONacHOCTW OS5 FOPHOYMX ra3oB U NapoB

B.1.1. IIp HEeBO3MOXHOCTM pacueTa I[IOXapPHOI'O pMUCKa BHEHOOP pacdeTHOI'O
BapMaHTa CcJjelyeT OCYyUWeCTBJAThE C YydYeTOM TOIOBOM UYWAaCTOTH peanms3alumM U
IIOCJIEOCTBUM TexX MM MHHX aBapui. B kadecTBe pPacydeTHOTO IJig BHUMCIIEHUA
KPpUTEPMEB [OXAapHOM OINaCHOCTM HapyXHEIX YCTAaHOBOK, B KOTOPBIX HaxXOOATCH
(obpamawnTcsa) ropouMe Tase, IIape, CJenyeT I[IPMHMMATL BapMaHT aBapuu, IOJd
KOTOPOT'O MNPOM3BEIEeHMe TOINOBOM dYaCTOTE peanms3auum 3TOTO BapmaHTa Q 1z

w
pacdeTHOTO MU3OHITOYHOIO nabjieHua JEJIBTA P npm cropaHum raso-, [NapOBO3OYIHEX
cMeceM B Cilydae peanmMs3aluy yKasaHHOTO BapMaHTa MaKCHMMAaJIbHO, TO €CTh:

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

PacueT BeJMUMHH G IIPOM3BOIONTCA B cnenylomeﬁ IIoCJyIeJOBaTEeJIbHOCTM ¢

a) paccMaTPpMBATCS pPasJIMUHBIE BAPMAHTH aBapu¥ M U3 CTATUCTUUECKMX IAHHBEIX
nJIMM Ha OCHOBE I‘O,JZ[OBOIZ YaCTOTEHI aBapI/HZ CcO Cr'OpaHmMeM Iraso—, ITIapPOBO3OYUHBIX
cMeceM omnpenensanTcs Q I0Jid 3TUX BAapPUAHTOB;

wi
0) IJa KaxOoTr'o M3 pacCMaTPMBAEMEIX BapMaHTOB ONPEenNeJigioTCsS 10 M3JIOXKEHHOM
HIMXE METOIOMKE BHAaUYEeHMHa PaCUeTHOTO M3O0OBITOUHOTO maByeHusa JEJIBTA P ;
i
B) BBEIUMCJIAIOTCS BEJIMUMHEL G = Q IOEJBTA P IOJId Kaxmoro m3
i wi i
paccMaTpMBaEeMEIX BapMaHTOB aBapuM, CpenaM KOTOPBIX BHOMpaeTcsa BapMaHT C
HamboJblMM 3HauveHuem G ;
i

I‘) B KadWueCTBe pacCueTHOI'O IJId OllpeleJiIeHMA KpUuTepruer noxapHoﬁ OIIaCHOCTNM

IIPMHVMaeTCA BapMaHT, B KOTOPOM BeJIMUMHAa G MaKCMMaJIbHa . HpM STOM KOJIMYEeCTBO
i

TopUYMX I'as30B, rnapos, BRIIEONMX B aTMochepy, pacCcumMTEIBAETCA MCXOOA U3

paccMaTpuBaeMoI'o ClieHapusa aBapum ¢ yderoM B.1.3 - B.1.9.

B.1.2. lpu HeBO3MOXHOCTM peanu3auum meToga no B.1.1 B KayecTBe pacyeTHOro cnegyet
BblOMpaTb Hanbornee HebnaronpuaTHBIA BapuaHT aBapuu Uy nepuod HopMarsibHol paboThkl annapaTos,
npuM KOTOpOM B 00pasoBaHMU TOPKOYMX [a30-, NApOBO3AYLUHbIX CMEecen y4yacTByeT Hambornbluee
KONMYeCcTBO rasoB, NMapoB, Hanbonee onacHbIX B OTHOLUEHMM MOCMEACTBMIA CropaHus 3Tux cmecen. B
3TOM Cny4ae KOfnM4yecTBO ra3oB, MapoB, Bbieawnx B aTMocdepy, paccynTbiBaeTCa B COOTBETCTBMM C
B.1.3-B.1.9.

B cnyvae, ecnu uncnonb3oBaHWE pacyeTHbIX MEeTOAOB He npeacTaBnseTcs BO3MOXHbIM,
Jonyckaetca onpegeneHve 3HayeHuin KpuTepueB MOXapHOW ONacHOCTM Ha OCHOBaHUW pe3ynbTaToB
COOTBETCTBYIOLUMX  HAy4YHO-UCCNELOBATENbCKMX  paboT, COrMacoBaHHbIX W YTBEPXKAEHHbIX B
yCTaHOBMEHHOM NOopsaKe.

B.1.3. KonuyectBO nOCTYynUBLUMX BeLleCTB, KOTOpble MOrytT o6pa3oBbiBaTb ropkoyune
rasoBo3fyLUHble, NapoBO3aYLLUHbLIE CMECU, OnpeaenseTcs UCXOAs U3 creayoLwmx NpeanochInok:

a) NpoMcxoauT pacyeTHas aBapusi 04HOro M3 annapartos cornacHo B.1.1 unu B.1.2 (B 3aBMCMMOCTH
OT TOro, Kakon 13 NoaxoA0B K onpedenieHno pacyeTHOro BapnaHTa aBapvm NPUHAT 32 OCHOBY);

0) Bce cogepxMmoe annaparta nocTynaeT B OKpyXKaloLLiee NpoCTPaHCTBO;

B) MPOUCXOAWUT OOHOBPEMEHHO YTeyKa BeLlecTB U3 TpybonpoBOA4OB, MUTAKLMX annapaT no
NpsiMOMy 1M 06paTHOMY NMOTOKY B TeYEHME BPEMEHM, HEOOXOAMMOro ANns OTKIYEHNs1 TPyOoNnpoBOAOB.

PacueTHoe BpeMsi OTKMNoYeHUs TpybonpoBoAoOB oOnpeaenserca B KaXAOM KOHKPETHOM cry4ae,
NUCcxoas U3 pearnbHOM OBCTaHOBKWU, N AOIMKHO ObITb MMHMMAanbHbIM C Y4€TOM NAcnOPTHbIX AAHHbIX Ha
3anopHble YCTPOWCTBA, XapakTepa TeXHONOrM4eckoro npowuecca 1 Buga pacHeTHON aBapum.



PacueTHoe Bpems oTkNoYeHnst TpybonpoBoaoB crieayeT NpyHMMaTb PaBHbIM:

- BpemMeHu cpabaTbiBaHMA CUCTEM aBTOMATMKM OTKIHOYEHMs TpybonpoBOO4OB  COrnacHo
NacrnopTHbIM [OaHHbIM YCTaHOBKW, €CNM BEPOSTHOCTb OTKasa CUCTEMbl aBTOMAaTWKW He npeBbillaeT
0,000001 B rog unu obecneveHo pe3epBMpoBaHUE ee anemeHToB (HO He Gornee 120 c);

- 120 c, ecnu BepoATHOCTb OTKasa cuUCTeMbl aBToMaTtuku npesbiwaet 0,000001 B rog n He
obecrneyeHo pe3epBrpOBaHME €€ ANEMEHTOB;

- 300 ¢ Npu py4yHOM OTKMNOHEHUU;

r) NPOVUCXOAWUT UCNapeHWe C MOBEPXHOCTU PasfMBLUENCHA XMAKOCTM; NMOLWaAb WUCMApeHMs Mnpu
pasnvMBe Ha TOPU3OHTamNbHY0 MOBEPXHOCTb onpedensieTcs (Mpu OTCYTCTBUM CMPaBOYHbIX WIWN MHbIX
3KCMepMMeHTarnbHbIX AaHHbIX) MCXOAA U3 pacyeTa, 4To 1 NUTp cMecer 1 pacTBopoB, cogepxawmx 70% n
MeHee (No macce) pacTBopuTenen, pasnmeaetcsa Ha nnowaam 0,10 KB. M, a oCTanbHbIX XUOKOCTEN - Ha
0,15 kB. M;

O) NpoucxoouT Takke WCMapeHUe >XWUOKOCTeM M3 eMKOCTEW, 3KCMnyaTMpyemblX C OTKPbITbIM
3epKarnom X1AKOCTU, N CO CBEXEOKPAaLUEHHbIX MOBEPXHOCTEN;

€) ANUTeNbHOCTb NCMAaPEHMUs XXUOKOCTU NPUHUMAETCS] paBHOW BPeMEHW ee NOSTHOro UCNapeHusi, Ho
He Bonee 3600 c.

B.1.4. Macca rasa m, kr, NOCTYMNMBLLEIO B OKpY)KaloLiee MPOCTPaHCTBO NPV pacyeTHOW aBapuw,
onpegenseTcs no gopmyne

m= (V + V )po, (B.2)
a T T
roe V. - obwbeM Tr'aza, BHUIEOUWero M3 alnapaTra, Kyb. M;
a
V - obweM rasa, BhIleduero M3 TpydonpoBoma, KyO. M;
T
-3
PO - IJOTHOCTHL TI'aza, KI' X M .
T
[Ipy sTOM
v =20,01 x PV, (B.3)
a 1
roe P - pmaByseHme B annapare, klla;

1
V - obweMm amnnapara, kyO. M;

vV =V  +V , (B.4)
T 1T 2T
roe V - obBeM TI'a3a, BHUEOUEIO M3 TPyDOIpOoBOIa HOO €I'0 OTKJIOUeHUs, KyO. M;
1T
\Y - obwveM raza, BHUEOWETO M3 TPyDOONpoBOIa I[IOCJE eIr'0 OTKJIOYEHMUSd,
2T
xky6. M;
vV = qT, (B.5)
1T
Toe g - pacxonm Tasa, OoIpeleyideMbl I[10 TEXHOJOTUMUYECKOMY peTJilaMeHTy B
3aBUCUMMOCTM OT IaBJleHUS B TpyOOIpoBOIe, €TI0 OMaMeTpa, TeMIepaTyphl I'a30BOM
-1
cpemnel M T.n., kKyb. M x Cc
T - Bpewms, omnpemenseMoe o B.1.3, c;
2 2 2
v =0,0l xmmP (rL +rL + ... +1r L), (B.6)
2T 2 11 2 2 n n
roe P - MakKCUMaJIbHOE oaBJjieHMe B TpyOONpoBOIe IO TEeXHOJOTUYECKOMY
2

pernaMeHTy, Klla;



r - BHYTPEHHMUM pamnyc TpyOONpOBOHOB, M;

L - mimHa TpyOONpPOBOIOB OT aBAPMMHOIO alnapaTa OO 3aIBUMXeK, M.

B.1.5. Macca napos XUIOIKOCTHU m, KI', T[OCTYyNMBUIMX B OKpyXapiee
OPOCTPAHCTBO MNPM HAJIMUMM HECKOJIbKMX MCTOUYHMKOB MCIapeHMda (IOBEPXHOCTH
Pa3IUTOM XUIOKOCTH, IOBEPXHOCTH CO CBEeXeHaHeCeHHBEM COCTaBOM, OTKPBITEIE
E€MKOCTU UM T.II.), OINPEeIesyiIieTCsa M3 BHEPAXEHUSI

m=m + m + m + m , (B.7)
o) eMK CB.OKp nep
e m - Macca XMAIKOCTHM, MCIapMBLIEMCS C NOBEPXHOCTM pas3jiMBa, KI';
1<
m - Macca XMUIKOCTM, MCIaApPMUBLIENCS C NOBEPXHOCTEM OTKPHETHEIX €MKOCTeM,
EeMK
KT,
m - Macca XMIKOCTM, MCHapMBIENCHS C IIOBEPXHOCTENM, Ha KOTOpPHE
CB.OKp
HaHeCeH [pPMMEeHSeMHM CcOoCTaB, KI';
m - Macca XMIKOCTM, MCIAPMUBIIENCS B OKpyXakllee MNPOCTPaHCTBO B CJjydae
nep
ee neperpesa, KI.
[lpr sTOM Kaxmoe M3 CcJaraeMeX (m , m , m ) B GdopmyJie (B.7)
o) eMK CB.OKp

OnpeleJidi T M3 BBEIPAXEHMA

m = WF T, (B.8)
u
-1 -2
roe W - MHTEHCUMBHOCTBL MCIApPeHud, KI' X C X M 7
F - njomalb McCIapeHus, kB. M, OlpenejseMas B COOTBeTcTBMM Cc B.1.3 B
128
3aBMCHMMOCTM OT MacCCH XMIKOCTM Il , BEHUEANEM B OKpyXaolee NPOCTPaHCTBO;
I
T - NPOOONIXMTEJIBHOCTBE IOCTYIIJIEHMSA [NapOB JIETKOBOCIIJIAMEHAKIMUXCS UM IOPUMX
XUOKOCTEM B OKpyXamwlee MNPOCTPaHCTBO corjlacHo B.1.3, c.
BennuuHy m onpemensanT no dopmyne (opm T > T )
nep a KNI
2C (T - T )
p a KUII
m = min([0,8m ; --—--—--—--—--- m ], (B.9)
nep int L int
UCI
roe m - Macca BHIUEIEN NeperpeToM XUIOKOCTU, KI';
I
C - yIneJbHasd TEIUJIOEMKOCTHL XMUIKOCTM IIPpM TeMIepaType IeperpeBa XUIKOCTU
p
-1 -1
T , Ix X KI x K
a
T - TeMmInepaTypa NeperpeToy XMIKOCTM B COOTBETCTBUM C TEXHOJOTMUYECKUM
a
perjaMeHTOM B TexXHOJIOTMYECKOM alllapaTe win obopynoBaHumy, K;
T - HOpMAaJlbHafd TeMIepaTypa KMUIeHUd XUIKOCTM, K;
KU
L - yIOeJbHasa TeNJjoTa MCIAapeHMs XUIKOCTM I[IpM TeMlIepaType IeperpeBa
VCII
-1
xuokoctm T , IIK X KI .

a
Ecnim apapmuyHas CUTyaluusa CBS3aHa C BO3MOXHEIM I[IOCTYIJIEHMEM XMIKOCTU B
PaCIBUJIEHHOM COCTOSHMM, TO OHa IOOJDKHa OBTh yuTeHa B GopmyJsie (B.7) BBeIeHUEM



JOIIOJIHMTEJIBHOT'O CJjilaraeMoro, Yy4YMTEIBamwmeIro O6LL[yIO Maccy HOC’I‘yHMBLHeﬁ KMIOKOCTU!
OT PacCIBUIJIAKIMX yCTpOﬁCTB, nCXomd "3 MNPOOOJIXUTEIJIBEHOCTM UMX pa@OTI:I.

B.1l.6. Macca m BBIleOuUey XUIOKOCTHM, KI', OIpeleJdoT B COOTBETCTBUMU C
I
B.1.3.
B.1.7. VIHTEHCUBHOCTb VCIlapeHuda W omnpenemngeTcda IO CIHPABOYHBIM U
DKCIIEPUMEHTAJIb HEIM IOaHHBIM. IIs1s HeHAaT'PEeTHIX BHUIIE PaCUYeTHOM TeMIepaTypH

(oxpyxammel cpene) JIBX npu OTCYTCTBMM IaHHBIX IOIYyCKaeTCHS PAaCCUMTHIBATE W  IIO
bopmysie

-6
W=10 \/M x P , (B.10)
H
-1
roe M - MoJsigpHas Macca, KI' X KMOJIb  ;
P - @maBJieHMe HACHUEHHOT'O Ilapa [IpM pPacyeTHOM TeMlepaType XUIKOCTMU,

H
onpemesiseMoe IO CIPAaBOYHBIM JaHHBM, Klla.

B.1.8. Macca napoB XMIKOCTM, HATPETOM BHIIE PACUETHOW TEMIEepPaTypPh, HO HEe
BHILIE TEeMIepaTyphl KUIIEHMS XUIKOCTHU, OlpelejiseTcs B CoOoTBeTCcTBMM C A.2.8
(npunoxeHre A) .

B.1.9. g CXWXEHHHX yIJIEBOOOPOOHHEX razo0s (CYI') npmM OTCYTCTBMM IOAHHBIX
IOONyCKaeTCsa PAaCCUMTHBATL yIEJBbHYID Maccy wucnapmueuerocs CYI m u3 [OpoJiMBa,

cyr
-2
KI' X M , IO QopmyJe

5,1 x \/Re x mamBna t

M /t B
m = -——(T - T) x (2nambpma \/--—— + —————————————————————— ), (B.11)
Ccyr L 0 X TB IOV a d
VCII
-1
roe M - MmosapHasa Macca CYI', KI' X MOJb  ;
L - MOJIbHasA TemyioTra mcnapexnmus CYI npm HadaJlbHOM TeMmmnepatrype CYI' T ,
MCII X
-1
Ix X MOJIb ;
T - HadaJlbHadg TeMIlepaTypa MaTepualja, Ha I[IOBEPXHOCTb KOTOPOIO
0
pasnausaercsa CYI', K;
T - HauvajnbHada TeMmneparypa CYI', K;
XK
a1aMbna -  KO2QOIMUMEHT TeNJOoNPOBOIOHOCTM MaTepualsa, Ha IIOBEPXHOCTb
TB
-1 -1
KOTOpOTro pas3nuBaercda CYI', BT x M x K
JgamMbna
TB
a = ———————- - xosdduLMeHT TEMIEPATYyPONPOBONOHOCTM MaTepualsa, Ha
C po
TB TB
-1
INOBEPXHOCTH KOTOPOTO pas3jmuBaerca CYI', kB. M X C ;
C - TEeIUJIOEMKOCTb MaTepualla, Ha [NOBEPXHOCTb KOTOPOIOo pasjmBaerTca CVYI,
TB
-1 -1
IIx x KD x K ;
po - IJIOTHOCTBbL MaTepuajia, Ha NOBEPXHOCTb KOTOpPOro pasaueaerca CYT,
TB

-3



KI' X M ;

t - Tekyumee BpeMmdA, C, IPMHMMaeMOe PaBHEIM BPEeMeHM IIOJIHOT'O muchnapeHma CYT,
HO He Bojyee 3600 c;
ud
Re = —--- umcno PeMHoOnbOCa;
HIO
B
-1
U - CKOpPOCTB BO3IOYWHOTO MNOTOKa, M X C
/AF
/ u
d = \/-—-——- - XapakTepHBM pas3Mep nponmusa CYI', wM;
nom
-1
HIO — KMHeMaTudeCKad BA3KOCTbL BO3IOyXa, KB. M X C ;
B
-1 -1
aaMbma - KO30OMUMEHT TEeNJONPOBOTHOCTM BO3AyXa, BT X M x K
B
dopmysia (B.1l1l) cnpaBennmBa nnsa CYI' ¢ TeMmneparypou T <= T . llpu
X KIUII
TeMmrneparype CyYyr' T > T IOIIOJIHUTEJIBHO PacCCUMTEIBAETCA Macca neperpetTex CYT
X KUI
m no dopmysie (B.9).
nep

B.2. PacyeT rop1soHTanbHbIX pa3MepoB 30H, OrpaHNM4YMBaOLLNX ra3o- U NapoBO3ayLUHbIE CMECU C
KoHLUeHTpauuen roptoyero Bbiwe HKIIP, npu aBapuiiHOM MNOCTYNMEHUM ropyYMx rasoB U napoB
HEeHarpeTbIX JIEFKOBOCMIAMEHSIOLLMXCS XXMOKOCTEN B OTKPLITOE NPOCTPAHCTBO

B.2.1. Topmu30OHTAaJIbHEE pasMephbl 30HEL R , M, OTrpaHMYMBammme o060JACThb
HKIIP
KOHLIEHTPAalMY, [IPEeBHIIalINMX HMKHMM KOHLEHTPALMOHHEM Opelell paclpoCTpaHeHUud
nynamMeHu (C ) mo T'OCT 12.1.044, BHUMCJIAT IO QopMyJiaM:
HKIIP

- Oj4g ropoumux raszor (I'T):

R =7,8 x (-———————- ) , (B.12)
HKIIP po C
T HKIIP
(B pen. Uzmenenusa N 1, yre. Illpmkazsom MUC PP ot 09.12.2010 N 643)

- OJIa TapOB HEHATPEeTHX JIETKOBOCIIJIaMEeHANMXCS XuikocTey (JIBX) :

P m
_ H 0,813 b 0,333
R = 3,1501 x \/K(----- ) X (-——==-- ) ’ (B.13)
HKIIP C po P
HKIIP o H
M
po = TTTTTTTTT T T T T ’
T, vV (1 + 0,00367t )
0 p
Toe m - Macca [OCTYIMBIMX B OTKpPBEITOe IHIpocTpaHcTBO I'T nOpu aBapUMHOM
T
cuTyaumm, KI';
poO - mjuoTHOCTh I'T' mpM pacyeTHOM TeMmIepaType M aTMOCOepHOM HOaBJIEHUM,

T



C - HWXHMM KOHLEHTPALMOHHEI Npenejl PacnpoCTpaHeHus miaMeHu [T wiau
HKIIP

nmapoB JIBX, % (0OBEeMHEIX) ;
K - xo2dduUMeHT, NOprHMUMaeMeli paBHemM K = T / 3600 nmms JIBX;

m - Macca napos JIBX, nocTynmMeumMxX B OTKPHTOE I[IPOCTPAaHCTBO 3a BpeMdA
I
MOJIHOTO MCIlapeHmsa, HO He OBojee 3600 c, kr;
PO - NIJIOTHOCTHL HapoB JIBX ©Opu pacyeTHOM TeMIepaType ¥ aTMochepHOM
I
-3
oaBJIeHUM, KI' X M ;
P - @HaBJieHMe HACHUEHHEX Hapos JIBXK npm pacueTHOM TeMnepatype, klla;
H
T - OPOINONIXUTEJIBHOCTBE [NOCTYIJIEeHMA NapoB JIBX B OTKpPEITOE MHNPOCTPAHCTBO, C;
-1
M - MoJsiApHadA Macca, KI' X KMOJIb  ;
-1
V - MOJBbHEM 0OBeM, paBHBEM 22,413 ky®. M X KMOJb ;
0
t - pacueTHasa TeMmIneparypa, °C. B KkauecTBe pPAaCUeTHOM TeMIepaTypH
p
crienyer NIPVHMMATh MaKCUMAaJIbHO BO3MOXHYIO TeMIepaTypy BO3OyXa B

COOTBeTCTByIOLL[eﬁ KJIVMMATUUECKOM B0OHEe WU MaKCMaJIbHYIO BO3MOXHYIO TeMIIepaTypy

BO3OyXa [0 TEeXHOJIOTMUECKOMY PpeIrJlaMeHTy C Y4YeTOM BOSBMOXHOTO I[IOBBIIEHUI

TeMrnepaTyps B aBapPUMHOM cuTyaumuu. ECayM TakoTo 3HAYEeHUsd pacueTHOM

TeMnepaTypu t 10 KakuM-JamOO NpUUMHAM ONpelesiMTh He yIOaeTcs, IOOIyCKaeTcs
P

NPUMHMMATE ee paBHOoi 61 °C.

B.2.2. 3a HauaJl0O OTCcUeTa TOPMBOHTAJLHOTO pasMepa BOHBE NPMHUMAKT BHEIHMEe
rafapuUTHEE pasMephl annapaToB, YCTAaHOBOK, TpyDBONpoOBOIOB ¥ T.o. Bo Bcex
clyyasax sHauveHue R OOJIXHO OwlTh He MeHee 0,3 M mna I'T u JIBX.

HKIIP

B.3. PacyeT n3bbITOYHOro AaBneHns 1 UMNyrbca BOSHbI AABMEHNS NPU CropaHnM CMecen roploymnx
rasoB M NapoB C BO34yXOM B OTKPbITOM MPOCTPaHCTBE

B.3.1. Vicxoas n3 paccmatpuBaemoro cLeHapusa aBapuum, onpeaensioT Maccy m, Kr, FOpoumnx rasos
n (Mn1) Napos., BbllleALWMX B aTMOCepy 13 TEXHONOrMYeCcKoro annapara B cootseTcteuun ¢ B.1.3 - B.1.9.

B.3.2. N36bITouHOEe paenenve OEJIBTA P, kla, pa3BuBaemoe npu cropaHMn ra3onapoBo3ayLUHbIX
CMEeCeMN, paccumTbiBatoT No goopmyne

0, 8m 3m S5m
np np np
IEJJBTA P = P (—————-— + ————— + —-——=), (B.14)
0 2 3
r r r
rne P - armocbepHoe nmamsieHue, klla (momyckaeTcs NpuHMMAThL paBHeM 101 kIla) ;
0
r - pacCcTOdHME OT I'eOMEeTPMUECKOI'O LieHTpa I'a30IllapOBO3OyWHOTO objlaka, M;
m - npmMBeIeHHas Macca Ial3a WM rnapa, KI', paccumMTaHHas no bopwmyse
np
Q
cr
m = -—— xm 7, (B.15)
np Q



-1

roe Q - yIOeJbHas TeIJjioTa CIopaHMsa Tal3a WM napa, Ix X Ko ;
cr
Z - xo2dduLMeHT yuyacTusa TOpoUMX I'a30B UM [IapoB B IOPeHUM, KOTOPHM
OOMyCKaeTcs NpuMHMMaTb paBHeM 0,1;
6 -1
Q - KxoHCTaHTa, paBHag 4,52 x 10 [Ix x xr ;

0
m - Macca TOopnUMX Tals0B UM (MJM) OAPOB, MNOCTYNIMBIMX B pPes’yJibTaTe aBapumn
B OKpyXawlee NPOCTPAaHCTBO, KI'.
B.3.3. UMnyjabC BOJIHH IaBJeHus i, I[la X C, pacCuMTHIBAlT o dopwmyse

i= ——mm ) (B.16)

B.4. MeToa pacyeTa KpuTepues noXapHoOW OnacHOCTU ANS roproynx noiniemn

B.4.1. B kayecTBe pacyeTHOro BapwaHTa aBapuyM ANd OnpeferieHus KpUTEpUEB MOXKapHOW
ONacHOCTM AN rOpoYMX Nbinen cnegyeT Bblbupats Hanbonee HebnaronpuATHLIN BapuaHT aBapuy Unu
nepuo HopmansHoW paboTbl annapaToB, NPy KOTOPOM B FOPEHWM MblNeBO3AYLIHON CMECU yyacTByeT
HaubornbLlee KONMYECTBO BELLECTB UMW MaTepuanoB, Haubonee OnacHbIX B OTHOLLUEHWW MOCMNEACTBUN
TaKoro ropeHusl.

B.4.2. KomuyecTBO MOCTYMMBLUMX BeLLECTB, KOTOpble MOryT 00OpasoBbiBaTb roprouve
NbleBO3ayLUHbIE CMECU, ONPeaEensioT NCX0As U3 NPEANOCHIIKA O TOM, YTO B MOMEHT pacyeTHON aBapun
npousowna nnaHoBass (pPeMOHTHble paboTbl) WM BHEe3anHasi pasrepMeTM3auus OfHOro U3
TEXHOMOrMYECKUX annapaTtoB, 3a KOTOpOM nocnefoBan aBapuUNHbIN  BbIOPOC B OKpyKatoLlee
NPOCTPAHCTBO HaXOAMBLUEWNCS B annapaTe Mbinu.

B.4.3. Pac4yeTHaa macca nbinu, NOCTYMMBLUEN B OKpyXKakoLlee MPOCTPAHCTBO MNpWU pacyeTHON
aBapuu, onpegensieTcsa no opmyne

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

roge M - pacueTHad Macca HOC‘I‘yHI/[BU.Ieﬁ B OKpyxXawuee IIPOCTPaHCTBO Pop}oqeﬁ I1BLJIN,
KTy

M - pacueTHas MacCa B3BUXPMUBUIENCS MNBEJIM, KI';
B3
M - pacueTHas Macca [OeJIM, [IOCTYIMBIIEM B pPe3yJjibTaTe aBapUMHOM
aB
CUTyauumu, KI';
ro - crexmoMeTprndyeckKasd KOHLeHTpalumAa I'opfogeﬁ IIBIJIVT B aspoB3seecCH,
cT
-3
KT' X M ;
\Y% - pacueTHElM O0O0BeM MNBEJIEBO3OYWHOI'O o6Jiaka, o00pasoBaHHOTO IIpU
aB
aBapuUMHOM CUTyauuu, KyOD. M.
B oTCcyTCTBME BOBMOXHOCTM IIOJIyUeHUS CBeIeHUM IJid pacueTa V nonyckaeTcsa
aB
IPMHMUMATH
M =M + M . (B.18)



B.4.4. M onpenesyiganT 0 QopMyJie

B3
M =KK M, (B.19)
B3 T B3 II
rne K - @mosigs ropoueM IIBUIM B OOWeM Macce OTJIOXKEHUM IIBLIM;
T
K - OOJIga OTJIOXEHHOM BOJM3M anmnaparTa IIbUIM, CIOCOOHOM TIepelTu BO
B3
B3BEIIEHHOE COCTOsAHUE B pes3yJbTaTe aBapuUMHOM CUTyaluuu. B OTCyTCTBUE
SKCIEePUMEHTAJIbHEIX IaHHBEIX O BeJndMHe K IOonyCKaeTcsa NpMHMMAThE K =0,9;
B3 B3
M - Macca OTJOXMBLIEMCS BOIM3M anlapaTa ObUIM K MOMEHTY akapuu, KI'.
I
B.4.5. M omnpenesigT 0 QopMyJie
aB
M = (M + gT) x K , (B.20)
as an I
roe M - Macca I'OpodYelM IMBUIM, BEHOPACHBAaEeMOM B OKpyXawollee MNPOCTPAHCTBO IIPU
an
pasrepMeTU3alunumn TEXHOJIOTMUECKOT'O anmnapara, KI'; npu OTCYyTCTBUU
OTPaHMUMBAKNIMX BHOPOC IBUIM MHXEHEPHEIX YyCTPOMCTB CJjlenyeT IIPMHMMAaTbL, UYTO B
MOMEHT pacyYeTHOM aBapmumn [IPOMCXOOUT aBapMMHE BHOPOC B OKpyxXawlee
IPOCTPaHCTBO BCEM HaxXOIMBIIEMCS B allapaTe IBJIM;
g - NPOM3BOIUTEJIBHOCTbL, C KOTOPOM MNPONOJDKAETCs MNOCTYIJIeHMe MbJIEBMIOHBIX
BeUleCTB B aBAPMUMHEIM amnmnapaT [0 TpybonporolaM OO MOMEHTa MX OTKJIOUYeHMd,
-1
XK' X C
T - pacueTHOe BpeMd OTKJIOYEeHud, C, OIpenejgeMoe B KaXIOM KOHKPETHOM
clydae, MUCXOIS M3 pealJibHOM OOCTaHOBKM. ClenyeT IMIPMHMMATL PAaBHBEIM BPEMEHU

cpabaTHBaHMS CUCTEMEl aBTOMATUKM, E€CJAM BEPOSATHOCTBH €e OTKasza He [peBHmaeT
0,000001 B rom mnm oOeCIleUEHO PEe3EPBUPOBAHUME €& DBJIEMeHTOB (HO He OGojee 120

c); 120 c, ecm BepOSATHOCTL OTKasa CUCTeMel aBToMaTuku npersmaeTr 0,000001 =B
ron ¥ He ofecleudueHO pesepBUpoBaHMe ee osJjemMeHToB; 300 ¢ Opu  pPYy4YHOM
OTKJIOUEHUN ;
K - xo20buumMeHT NOBUIEHMS, NPEOCTAaBJISKUNMY OTHOIEHME MaCCH B3BEUIEHHOM B
IT
BO3OyxXe IBUIM KO BCeM Macce IMBUIM, [NOCTYyNMBUIENM M3 allapaTa. B OTCyTCTBUE
3KCIEePUMEHTAJIbHEIX HOaHHEIX O K @momnyckaerTcs npuHuMmars: 0,5 - 1Ojug §Oeglelr c
I
oucrnepcHocTeio He MmeHee 350 mMxM; 1,0 - nJjsg meUleM C OMCHOEepPCHoOCThi MeHee 350
MKM .

B.4.6. lcxonsa M3 paccMaTpuBaeMOI'O ClieHapusa aBapum onpenessioT Maccy M,
KT, TOpodYeM MbUIM, NOCTYNMBIIEN B Pe3yJIbTaTe aBapMM B OKpyXaplee NPOCTPaHCTBO
B cooTBeTcTBMM C B.4.1 - B.4.5.
B.4.7. NNzOuTOuHOe gpabiyieHue JEJIBTA P mmnsa ropouMx IbUIEM PAaCCUUTHBAKLT B
crenywoumen MnocjJeloBaTeJIbHOCTN
a) omnpenendanT NPMBEOEHHYI MacCy TIOplYeM HNENM m , KI', 100 QopMyJie:
up

m =MzZH / H , (B.21)
np T T0

rne M - Macca TopoueM MBUIM, [NOCTYINMBIIEY B Pel’yJbTaTe aBapuu B OKpyXxawilee
IPOCTPaHCTBO, KI';

Z - kKO20OULMEeHT yuyacTus IBUIM B TI'OPEeHMUM, 3BHAUEeHMEe KOTOPpOI'0 IOollycKaeTcsd
npuHuMaTe paBHEM 0,1. B oTHmesibHEIX OOOCHOBAHHEIX CJlydasx BeJIMUMHA Z MOXeT
OBITH CHMXEeHa, HO He MeHee ueMm jgo 0,02;

-1

H - Tensiora cropaHmusa oeum, IX X KI'

T



6 -1
H - KOHCTaHTa, IpuHMMaemas paBHoOM 4,52 x 10 IIx x kT ;
70
©) BBUMCJIIALT pacdeTHOoOe M30bBITOUYHOe mnabJeHue JIEJIBTA P, klla, no dopwmyse:

0,33 0,66
0, 8m 3m S5m
op op op
IEJIBTA P = P (-————-- + - + -—=-), (B.22)
0 2 3
r r r
roe P - arMmochepHOoe nmamieHue, Klla;
0
r - paccTosHMe OT LeHTpa [OBEJIeBO3OYyWHOIro objlaka, M. JonyckaeTcs

OTCUMTHBATL BEJMUMHY ¥ OT I'€OMETPUUECKOTO LEeHTPpa TEeXHOJOTMUEeCKOM YCTAaHOBKMU.
B.4.8. UMnyjabC BOJIHH IaBJeHus i, [la X C, BHUMCHIAOT o dhopwmyse:

i= —mmm e . (B.23)

B.5. MeToa pacyeTa MHTEHCUBHOCTW TEMNMOBOMO U3IyYeHus

B.5.1. IHTEHCUBHOCTb TEMMOBOIO U3My4YeHUs paccynTbiBalOT ANg ABYX CnyyaeB noxapa (unu ang
TOrO M3 HUX, KOTOPbIA MOXET OblTb peann3oBaH B AaHHOW TEXHOMNOrMYECKON YCTaHOBKE):

- noxap nponusoB JIBX, MK, CYI, CIIN (CKMWKeHHbIW NPUPOAHBLIN ra3) UM ropeHue TBepabixX
roproYMx Matepmarnos (BKIHO4as ropeHne nbinm);

- "OrHEeHHbIN wap".

Ecnu Bo3mMOXxHa peanusaums oboux criydyaeB, TO MpU OLEHKE 3HAYEHUN KpUTepust NoXKapHOW
ONacHOCTM yuYnTbiBaeTca Hanbonbluas n3 AByX BENUYNH MHTEHCMBHOCTM TEMITOBOIO U3MNyYeHNs.
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B.5.2. VHTEHCHUBHOCTL TEeIJIOBOTO M3JIydeHus J, KBT x M OJist noxapa
IPOJIMBA XUIOKOCTY MJIM IIPY T'OPEeHMM TBEPIBEIX MaTepMalJioB PAaCCUMTHBAWLT 10 dopMmyrie

q=E F ray, (B.24)
fa
roe E - CPenHENOBEPXHOCTHAA IIJIOTHOCTHL TEIJIOBOTO M3JIydeHud IIJIaMeHU,
f
-2
KBT X M ;
F - yrjoBoy koO3bOuLIMEeHT OOJYUYEeHHOCTU;
q
Tay - KO20bMUMEeHT NponyCKaHMusa aTMOCOhep:.
E IPUHVMAIT Ha OCHOBE UMeIMXCS DSKCIEPMMEHTAaJIbHBIX OaHHEIX. Iidg
f
HEKOTOPBIX XUIKMX YIJIEBOHOPOIHBIX TOIJIMB yKa3aHHEE INaHHEE IPMBEIEHB B Tabiulle
B.1.

Ta6n|/|u,a B.1- CpeﬂHeHOBerHOCTHaﬂ NIIOTHOCTb TENJ1I0BOro n3ny4yeHua ninameHn B 3aBMCUMOCTU OT gMamMeTpa odara 1 ygenbHaa MmaccoBasd CKOPOCTb BbIropaHuA
ONA HeKOTOPbIX XUOKNX yrneesogoponoB

Y1IeBOnopOIsL -2 M,
, KBT X M -2 -1
KT X M
d = 10 d = 20 d = 30 mM|d = 40 d = 50
CIr' (meTan) |220 180 150 130 120 0,08
CYT' (mpomnasH-|80 63 50 43 40 0,10
O6yTaH)
BeHnsuu 60 47 35 28 25 0,06
In3zesibHOE 40 32 25 21 18 0,04
TOTJIMBO
HedTb 25 19 15 12 10 0,04




lIpuMeuaHue. a8 ImaMeTpoB oudaros MeHee 10 M mnm Bojee 50 M crueznyer

IPpUHYMATE E Takoy Xxe, kak U nOJsa ouaroes zamamMerpom 10 M wm 50 M
f
COOTBETCTBEHHO.
[Ipn OTCYTCTBUMU IOAHHBEIX IOOINyCKAaeTCs TIMPUHMMATL BEJIUMUMHY E pPaBHOMI
f
-2 -2 -2
100 xBT x M nna CYI', 40 xBT x M - nna HebrenponmykTor, 40 kBT X M -

IOJIS TBEPIBX MaTepMalioB.
B.5.3. PaccuuTeBabnT 3bbekTUBHHN IMaMeTp NOpojauBa d, M, 0O dbopMmyJie:

J4F
d=\/ —- (B.25)

’
I

2
roe F - mjomanps npojsmMBa, M
B.5.4. BBHUMCIAKT BHCOTY IJjlaMeHM H, M, 1o ¢opwmyJe:

M 0,61
H = 42d(-——-==-==--—-- ) , (B.26)
po \/gd
B
-2 -1
roe M - yIOeJIbHad MaccoBasd CKOPOCTBH BHI'OPaHMA XMIOIKOCTM, KI' X M X C ;
-3
PO - MJIOTHOCTBL OKpYyXawolero BO3IOyxa, KI' X M ;
B
-2
g - yCKoOpeHmMe cBOOOIHOTO mameHus, g = 9,81 M x C
B.5.5. OnpeznengiT yIJjoBoy kKo3dduumeHT oOJydyeHHOCTM F 1o dopmysam:
q
/2 2
F =\/F + F, (B.27)



roe F , F - QakToOpe OOJIydEeHHOCTM IJII BePTUKAJIBHOM M TDOPM3OHTAaJIbHOMU
4 H
IJIoWagoOK COOTBETCTBEHHO, KOTOPHE ONpPpenesyigiT C NOMOWBI BHPAXEHMN:

1 1 h h /s -1 A /(A + 1) x (S - 1)
F = --x [- x arctg(-—-——---- ) - - x {arctg(\/ ----- ) - mmm———- x arctg(\/-—===--————--————- )1,
vV  omu 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/ 8) /(A + 1) x (S - 1)
F = - x [-———————- ) x arctg(\/--———=———————————- ) = —mmmmm————- x arctg (\/-———==-—=————————-
H nom (B - 1) x (S + 1) (A - 1) x (S + 1)
/2 /2
\/B -1 \/A -1
2 2
h +8 +1
A= ——mmmmmmmm , (B.30)
28
2
1 +5s
B = - ) (B.31)
28
2r
R (B.32)
d
2H
h=-- (B.33)
d
Toe r - PacCTosHME OT DEeOMETPMYECKOTO LEeHTpa NpoJMBa HO  OOJIydaeMoro

obbeKkTa, M.
OnpemnenganT KO2QOMUMEeHT NpOoNyCkKaHMsa aTMocheprl o QopMmyJie:



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

-2
B.5.6. VHTEHCMBHOCTbL TEIIJIOBOT'O M3JIydeHUs g, KBT Xx M , 1Ojasa "OT'HEHHOI'O
mapa" paccumTHBaLT IO dopMmyJe B.24.
E omnpemendaowT Ha OCHOBE MMEKUMXCS 3KCIEPUMMEHTAJIbHEIX IOaHHEIX. JloyckKaeTcs

£
-2
npuHmuMaTh E  paBHEM 450 KBT X M
f
B.5.7. F BEHUMCIAT IO QopMmyJe:
S
H/D +0,5
S
F = - ’ (B.35)
q 2 21,5
4 x [(H/D + 0,5 + (r/ D) ]
S S
rge H - BHCOTa LeHTpa "orHeHHOro mapa', M;
D - »sbbexTuBHEM OuaMeTp "OT'HeHHOTO mapa", M;
S
r - pacCcTosHMe OT oOJjlydaeMoI'o OOBeKTa IO TOYUKM Ha I[OBEPXHOCTM 3eMiM
HEIIOCPEeNCTBEHHO II0J LeHTpoM "OrHeHHOTO mapa'", M.
B.5.8. DbdbexTurHEM nmameTp "orHeHHOTO mapa" D paccumTHBALT [0 dopMmyJe:
S
0,327
D = 5,33m ’ (B.36)
S
rge m - Macca I'OppdYero BellecTBa, KI.
B.5.9. H OnpenesyialT B XOHe CIelMallbHEIX MCCJeOoBaHuM. JonyckaeTcs
npuHyMaTh H paBuHoit D/ 2.
S
B.5.10. Bpemsa cymecTBOBaHMA "oTHeHHOTO mapa" t , C, PacCUMTHBAWLT IO

S
dbopmyie:



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

B.5.11. KondbuureHT OponyCcKaHMs aTMOCPEepEl Tay PacCUMTHEBAT 10 bopMmyJie:

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

B.6. MeTOLI, pac4yeTa paguyca BOSD,eIZCTBI/IFl BblICOKOTEMMNEPATYPHbLIX NPOAYKTOB CropaHuna ra3o- nnum naposos,u,yu.lHoﬁ CMecCu B OTKPbITOM NPOCTpaHCTBE
Pa,u,vlyc BO3,EI,eIZCTBVIﬂ BbICOKOTEMNEPATYPHbLIX MPOAYKTOB CropaHua raso- uimu
IIapOBO3IOYINHOY CMECHM B OTKPBITOM IIPOCTPaHCTBe R , M, paccCumMTHBaowT IO dopMmyrie:

F
R =1,2R ’ (B.39)
F HKIIP
roe R - TOPM3OHTAJILHEIM pPasMep 3BO0HH, OTI'paHMuUMBaKLIEM OOJIacTb
HKIIP
KOHLIeHTpauuM, npessmanmmx C , omnpenejnsemelt no ¢opmysie (B.12).
HKIIP

B.7. MeTog pacyeTa AnuvHbl hakena npy CTPYNHOM ropeHnn roprodmnx ra3os
OnuHa dakena L , M, Npy CTPYNHOM FOPEHMM FOPHOYMX ra30B paccyUTbIBAOT MO

o
bopmyie :
0,4
L = KG , (B.40)
0]
rne K - xo20dMUMEHT, KOTOPHM MIPU MUCTEUYEHUM CXATHX I'al30B [IPUHYMAETCS PaBHBM
12,5; npu ucrTedveHuM naporoy ¢aszel CYID' mynm CIT' - 13,5; Opu MUCTEUEeHUM XUIKOM
dbazer CYI' mym CII' - 15;
-1

G - pacxon ropmoyYero rasa, KI' X C



MpunoxeHune I
(obsazaTenbHoe)

_ METOAUKA
BbIYNCIEHNA YCNTOBHOU BEPOATHOCTU MOPAXEHUA YENOBEKA

(B pea. N3ameHenns N 1,
yTB. Npukasom MYC P® ot 09.12.2010 N 643)

I".1. MMpw oueHKe NoXapHOro pucka AN Hapy>XHOW YCTaHOBKW criefyeT paccMmaTpuaTh crneayowme
onacHble hakTopbl:

(B peq. UameHeHusa N 1, y1B. Npukazom MHUC P® ot 09.12.2010 N 643)

- M30bITOMHOE [JaBrfeHWe W MMMYyNbC BOSHbI [ABfEHUS NpW CropaHuuM raso-, napo- Wnu
NblNeBo3ayLUHbIX CMecer Ha OTKPbITOM NPOCTPaHCTBE;

- TennoBoe W3NyyYeHue npu noxapax MPOMMBOB FOPKYUX >KMOKOCTENM W noxapax TBepabiX
MaTtepuanos, peanuaaumm "OrHeHHOro wapa", CTpyMHOM ropeHuu;

- BO3JeNCTBME BbICOKOTEMMNEPATYpPHbIX NPOOYKTOB CropaHWs raso- WUnm napoBO3AYyLLIHOW CMECU B
OTKPbITOM MPOCTPaHCTBE.

Ecnu gna paccmaTpvBaemon Hapy>XHOW YCTaHOBKM HEBO3MOXHA peanu3aums Kakoro-nmbo us
YKa3aHHbIX Bbllle OMacHbIX (akTopoB, TO 3TOT akTop MNpM OLEHKe MNOTEeHUManbHOro pucka He
YYNTbIBAETCS.

YCJIOBHYI BEPOSTHOCTH Q (a) nopaxeHMs UYeJIOBEKa IMNPM peaamM3aumm J-—TOoTO

dj
ClLleHapmr4a pasBUTUA aBapumn, Kak npaesmio, BBIUVICJIAIOT I10 SHAYeHMAM HpOGM‘I‘—
byHkuMM Pr. B3amMMOCBA3b BEJIMUMHEL Pr U YCJOBHOM BEPOSTHOCTM IIOPaXeHUs
ycTaHaBauBaeTcsa Tabmauuey I'.1l, MexOy pPEeNepHEIMM TOUKaMM KOTOPOM BOBMOXHAa
JIMHEeVHasa MHTEPIOoJNIAUNMA .

Tabnuua N1 - 3Ha4yeHns YCNOBHOW BEPOSITHOCTU NOPaXKEHWUsI YeNnoBeka B 3aBUCUMOCTU OT BENWYMHBI
npoouT-cpyHKUMM Pr

YcnoBHas Benu4ynHa npobut-doyHkumnm Pr

BEPOATHOCTb 0 1 2 3 4 5 6 7 8 9
nopaxenus, %

0 - 267 295 312 (3,25 |3,36 [345 |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 [426 [429 14,33 4,36 (4,39 4,42 4,45
30 4,48 4,50 [4,53 [4,56 [4,59 461 464 [4,67 4,69 4,72
40 4,75 4,77 (4,80 [4,82 [4,85 4,87 [490 [4,92 4,95 4,97
50 5,00 503 |505 |508 (510 |5,13 [5,15 |5,18 5,20 5,23
60 5,25 528 |531 |533 [5,36 |539 [541 |544 5,47 5,50
70 5,52 555 |558 |561 [564 |567 [571 |574 577 5,81
80 5,84 588 [592 |595 [5,99 |6,04 (6,08 |6,13 6,18 6,23
90 6,28 6,34 641 |648 (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 |741 |746 |751 758 |765 [7,75 7,88 8,09

T'.2. YCJIOBHYI BEPOSTHOCTbL [IOPaxXeHMs uUejioBeKa MSBOEITOUHHIM IOaBJIEHMEM [IpU
CropaHuM raso-—, I[1apo-, NBJIEBO3OYUHEIX CMEeCelM Ha PacCTOSHMM T OT BIMIEeHTpPpa
ompenesigiT B CJllenyllley [IOCJIeIOBaATEJIbHOCTU

- BHUMCJISIT M3OLITOUHOE maBjieHmMe HIEJBTA P u wuMIOyJbC 1 IO MeTomam,
NPMBEIOEHHEIM B NPUIIOKEHUM B;

- ucxomnsa m3 3HaveHuy JEJIBTA P u i, BHUMCISIOT BEeIMUMHY OpoOuUT-bOyHKUMM Pr
no dopmMmyJam:

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

A E— )t () (T.2)
IOEJIBTA P i



rne IOEJIBTA P - m30BITOUHOE IaBJieHue, Ilaj

1 - MMOYyJbC BOJIHEI HaBJieHuda, [la x C.
C noMmomeln Tabauusl I'.1l onpenesgioT  YCJOBHYI BEPOSATHOCTL I[IOPaXeHUS
yeJjioBeKa. Hamnpumep, Opu 3HadueHum Pr = 2,95 3HaueHMe Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 3Hauenme Q (a) = 99,9% = 0,999.
dj
T'.3. YCJIOBHYI BEPOSTHOCTHL I[OPaXeHMs UYeJjioBeKa TeIJIOBEIM WU3JIydueHUeM [Ipu
noxape INpoJiMBa I'OplUYel XUMOKOCTM, I[oXape TBEePpHOTOo MaTepuaja uiIu "OTHEeHHOM
mape" onpenendnT B Cclenyilllel NOCJIeOOBaTEeJbHOCTM:
a) PacCCUMTHIBAT BeJMUUHY Pr no dopwmye:
1,33
Pr = -12,8 + 2,561n(tg ) s (T'.3)
roe t - sbdexTMBHOE BpeMsa BDKCIO3MUUM, C;
-2
d - MHTEHCMBHOCTBL TeEeIJIOBOT'O WM3JydeHus, KBT x M , olopezmejsgeMas B

COOTBETCTBUM C IPUIIOXEHMEM B.
Benmmumuy t Haxom4aT:
1) 1nJjsa noXapoB IPOJIMBOB TOPIUMX XUIOKOCTEM M [IOXAPOB TBEPHHX MaTepualioB

b4
t=t + -, (I'.4)
0 u
roe t - xXapakTepHoe BpeMAa OOHapyXeHUsa Noxapa, C (IonyckaeTcsa NPMHMMATb t =
0

5 c)i

b4 - paccrosaHue oT MeCTa pPacloJIOXeHMs deJjioBeka IO 3OHH, TIe

-2
MHTEHCMBHOCTE TEIIJIOBOT'O M3JIydeHMs He npeBbltaeT 4 kBT x M, M;
-1
U - CKOPOCTB IBMXEHMS UYeJIOBEKa, M X C (DonyckaeTcs MNPMHMMATE U =
-1

=5Mxc );

2) s BO3IENCTBUA "orHeHHOTO wapa" BeJuumHa t I[OpMHMMaeTCS B

COOTBETCTBMM C IPUJIOXEHMEM B;

©) c noMmombio Tabyguuel I'.1 onpenesgiT YCJOBHYK BEPOSATHOCTBH IOPAXEHUSI
YyeJiIOBeKa TeIlJIOBEIM UM3JIYyUYEeHMEM.

B crnyudae, ecaM paIMyC odara Ioxapa IpKM [HoxXape NPOoJiMBa, IIoXape TBepIbX
MaTepMraJioB MM peanmzauum "oTHeHHOT'O mapa" ©OoJsbuie mam paBeH 30 M, yCJOBHad
BEPOSTHOCTEL I[OPaXeHMs uYeJioBekKa NpuHuMMaeTcs paBHom 100%.

T'.4. YCJNOBHYI BEpPOATHOCTH I[IOPaXeHMsa UYeJIOBEeKa I[IPpY CTPYMHOM TI'OpPEeHUU
BBIUMCJIISIT CJIeOyoIyM o0pasoM:

- onpemejysanT OIMHY Gakejia IO METOHNY B COOTBETCTBMM C IIPUJIOXEHMEM B;

- B cuaydae, ecyium L >= 30 M, yCJOBHAas BEPOSATHOCTH I[IOPAXEHUS IPUHUMAETCH

0]
pPaBHOM 6%;
- B cuayudae, ecium L < 30 M, ycCJOBHas BEPOSATHOCTH I[OPaXeHMS I[IPMHMMAaETCH
0]
paBHOM 0.

T'.5. YCJIOBHYI BEPOSTHOCTBH I[IOPaXeHMs UYeJIoOBeKa B Pe3yJibTaTe BO3IEMCTBUA
BEICOKOTEMIIEPATYPHEX NPOOYKTOB CIOPaHMSA I'a30— WM I[1apOBO3IOYIIHOM CMeCcu IIpu
peanmM3auymu I0Xapa-—BCIHIBIIKY BBUMCIISIOT CJeIyolM o0pasoM:

- OIpenesyigiT paluyC BO3IEMCTBMUSA BLICOKOTEMIIEPATYPHHX MNPOLYKTOB CIOPaHUS
Taso- WM [apOBOB3OYWHOM CMECM B OTKPHTOM I[IPOCTPAHCTBE IO MeTOony B
COOTBETCTBUM C MNPUJIOXeHMeM B;

- B ciaydae, ecau R >= 30 M, yCJIOBHAsS BEPOSATHOCTHL I[NOPaXeHUs IPUHUMAETCS

F
paBuHOM 100%;
- B cyaydae, ecau R < 30 M, yCJOBHas BEPOSTHOCTL I[OPaXeHMUs IIPpUHUMAETCS
F
paBuOM O.



Mpunoxexune O
(pekomeHgyemoe)

PACYETHOE OMPEAENEHUE
KOJ®DULIMEHTA Z YHACTUA B TOPEHUN TOPIOYNX TA30B U MNAPOB
HEHATPETbIX JIETKOBOCIIAMEHAIOLWNXCA XXUOKOCTEUN

I.1. IpuBeneHHBIEe B NPUJIOXeHUM [ pacueTHele GOPMYyJEl MIPUMEHSITCS  IOJId

canyuas 100m / (po v ) < 0,5C [C -  HWXHMM KOHLEHTPALWOHHBINA
r,I1 CB HKIIP HKIIP

npenejl paclnpoCTpaHeHUd IIJlaMeHM T'a3a MM napa, s (0OBeMHBIX) ] M I[IOMEHEeHUM B
dopMe NpAMOYI'OJIBHOT'O Iapajujejienmrena C OTHOUWEeHMEeM IJIMHB K WMpKHe He 0OoJee
OAaTH.

0.2. KosbduumeHT Z ydacTHs TOPOUMX TI'al0B M I[1apOB He HaTlPETHX BHIIE
TEeMIIEPaTyPErI Opr)KaIOHleﬁ Cpenrel JIETKOBOCIIJIaAMEHAKIMXCA )KI/LJZ[KOCTeﬁ npn 3alaHHOM

ypoBHe 3HaumMocTu Q (C > C) pacCumMTHBALT IO QOpMyJiaM:

1 1
- nopu X <= -Luy <= -5
HKIIP 2 HKIIP 2
-3 C
5 x 10 mm HKIIP
L = ——m———————— PO (C + —————- ) X Y Z , (Io.1)
m r,n0 O menbTa HKIIP HKIIP HKIIP
1 1
- npu X > -LuyY > =S
HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
Z = ———————- po (C + ————- )FZ p (0.2)
m r,n0 O oenbTa HKIIP
rne C - OPEeIsKCIOHEHUMAJIbHEM MHOXUTENb, % (OOBEMHEIX), PaBHBI:

0
- IIpM OTCYTCTBMM IIOOBMXHOCTU BOS,JZ[yLHHOﬁ Cpenel OJjid I'OPUYMX I'a30B

- npu OTCYTCTBUMU NOOBVXHOCTU BO3OYWHOM cpensl onsa napos
JIETKOBOCIIJIaMEHANIUXCS XUIKOCTEN

- Op¥ TOOBMXHOCTM BOB3OYWHOM CPeIH IJisg [IapOB JIEI'KOBOCIIJIAMEHSIMXC
AKUOKOCTEN



roe m - Macca rasa wim napos JIBX, nocrynamomyx B OOBEeM IIOMEUEeHMS, KI';

oeJjibTa - OOIYyCTMMEBIE OTKJIOHEHMSA KOHLEHTpalMy IIpM 3alaBaeMOM YpPOBHe
3"HauuMmocT Q(C > C), npmuBeneHHBle B Tabmiuue [I.1;
X , Y , 2 - paccTrosHmMA 1o ocaMm X, Y m Z OT MCTOYHUKA

HKIIP HKIIP HKIIP
IIOCTYIUJIEHVA Tasa WM IIapa, OI'PAHMUYEHHHE HMXHMM KOHLUEHTPALMOHHBIM [IPpenejioM

pacnpocTpaHeHMusa IIJJaMeHM COOTBETCTBEHHO, M; PacCCUMTHIBATCHA IO QopMyJam
(B.10) - (A.12);
L, S - miuMHa ¥ WLMPMHAE [NOMEUEeHMS COOTBETCTBEHHO, M;
2
F - njomaznb IoJjla IIOMemeHUusa, M ;
-1
U - HOOBMXHOCTB BO3IYWHOM Cpens, M X C
C - KOHLEHTpalLus HACHUEHHHX [MapOoB NPV PacueTHOM TeMmrnepatype t , °C,
H p

[)

BO3Oyxa B nomemeHur, % (OOBEMHEIX) .
Tabmmua 0.1 - JomnycTuMble OTKJIOHEHMS KOHLEHTpauuuM nejbTa [IpM 3adaHHOM

YPOBHEe 3HaumMocTu Q(C > E)

XapakTep pacHnpenesyieHMusa KOHLEHTpaluM _ OeJbTa

Q(C > C)

I1a ropouMx I'a30B OPUM OTCYTCTBUM NOIBMXHOCTHU 0,1 1,29

BOBIOYIHOY Cpens
0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70

0,000001 2,04

I TOPKUMX Tas0B NPM MNOIOBMXHOCTM BO3IYUHOM 0,1 1,29
cpenr
0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70

0,000001 2,03

I1sg napoB JIeTKOBOCIJIaMeHsomMxcsa xuakocrtey npu |0, 1 1,19
OTCYTCTBUM MOIBMXHOCTM BOSBIYIUHOWV CPEIE
0,05 1,25
0,01 1,35




0,001 1,46

0,000001 1,68

51 nmapoB JIETKOBOCIIJIAMeHsomMxCcsa xuakocTen npu |0, 1 1,21
IIONBMXXHOCTM BO3IYIHOM CpPemnbl
0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51

0,000001 1,75

IO.3. KoHueHTpauusa C MoxeT OBITH HalIeHa 0 QopMyJie:

H
P
H
C = 100--, (Z.7)
H P
0
roe P - @OaBJieHMe HACHIUIEHHBIX [IaPOB IIPM PACYETHOM TeMIepaType (HaxomaT u3
H
CNpPaBOYHOM JMTepaTyps), klla;
P - armocbepHoe namiyeHmue, parBHoe 101 «lla.
0
YpOBEHb 3HA4YVMOCTHU o(c > Q) BEIOMPAKT, MCXONA 13 ocobeHHOCTEeN

TEXHOJIOTMUECKOTO Mpoliecca. Jonyckaercsa npuHmMaTes Q(C > C) paBuemMm 0,05.

I.4. Kosbbdnumenrt 7Z ydyacTud [HApOB HeHAT'PETHX JIET'KOBOCIJIaMEeHSoIMXCS
KMIOKOCTEN IIPUM CIOPaHMM [NAapPOBO3LAYULIHOM CMEeCU MOXeT OBTh olpenejieH IO I'paduky,
IpMBEIEHHOMY Ha pucyHke II.1.

9,31

0,24+

011

W

0,4 0.6 0.8 18X

PucyHok [.1 - 3aBncumoctb Z oT X

BHaueHMsa X PacCCUMTHBAT IO dopMmyJie

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

1, eciim C > C*
H



roge C* - BeJMUMHAa, 3alaBaeMas COOTHOIEHMEM

C* = ¢ouC , (&. 9)
cT
rne ¢u - sb0dexTUBHEM KO2QOMUMEeHT M30OBITKA TOpUYeIo, IPMHUMAEMHM pPaBHEM 1, 9.
Paccrosaumua X , Y u zZ paccumMTEBaT IO QOopMyJiaM:
HKIIP HKIIP HKIIP
nemneTa C
00,5
X =K L(K x ln-———-—--——- ) , (I.10)
HKIIP 1 2 C
HKIIP
memnepTa C
00,5
Y =K S(K x In-——-—-———- ) ’ (I.11)
HKIIP 1 2 C
HKIIP

0 0,5
Z = K H(K x ln-———---——- ) , (O.12)
HKIIP 3 2 C
HKIIP
roe K - koobbdMuMEeHT, NPMHMMAaEMEM pPaBHemM 1,1314 mmg TopoOUYMX Tasz30B U
1
1,1958 - nnsa JIerKOBOCHJIAMEHSAWNMMXCS XUIOKOCTEM;
K - xo20duuMeHT, NpMHMMaeMbl paBHEM 1 »Oig TopouyMx TIa30oB u K =
2 2
T / 3600 - miia JIErKOBOCIJIAMEHSONMXCS XUIKOCTEN;
K - xosdduument, npuHmMaemslt pabHeM 00,0253 0msa ropioumx TasoB IIpu
3
OTCYTCTBUM NOIBMXHOCTHM BOs3mymHOM cpensl; 0,02828 - @mma ropoumMx TIasoB IpU
HNOOBWXHOCTK Bo3mymHOM cpenrel; 0,04714 - 1njidg JIeTKOBOCIIJIAMEHARMMXCHS XUIKOCTEM
npu OTCYyTCTBUU MOOBMXHOCTH BOBIYIHOM cpemnel 128 0,3536 - s
JIETKOBOCIIJIAMEHANIMXCSA XUIOKOCTEY MNPY [NOIABMXHOCTM BOB3IYUHOM CpPEen:;
H - BEHICOTa MNOMEMEHMs, M.
[Ipy oTpMLATEJIBHEIX SHaYeHMAX JIOrapudMoB paccToaHusa X ;Y n 2z

HKIIP HKIIP HKIIP
npuHMManTCcsa paBHeMU 0.




