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OLeHKa OMAaCHOCTH YCTAaHOBOK MEePBHYHOM
nepepa6oTku HedTH NpU KeKNapUPOBAHUM
NpPOMbIIIJIeHHOH 6e30MacHOCTH

M.B. JIMCAHOB, C.M. JIbIKOB, A.C. lNMEYEPKHWH, B.A. CMAOPOB, E.B. XAHHWH
(HTL «MMpomsiwnenHas 6ezonacHoCTb»

OnacHOCTh aBapuil Ha yCTaHOBKAaxX IMEPBHYHOM
nepepaboTKu HeDTH OLIEHMBAIACH HA TNPUMEPE TH-
MOBOM KOMOWHMUPOBAHHOM YCTAHOBKHM MNEPBUYHON
nepepabotku Hedt AT-1, B cocTaB KOTOpPO# BXO-
JAT 6JI0KM 371eKTpo0Oe3BOXKMUBaHUA U 3EKTpoobec-
COJMIMBaHMS, aTMOC(HEPHON NMeperoHKu HedTH U cTa-
ounmzauuy 6eH3nHa. Ee npoekTHash MOLIHOCTb CO-
CTaBjIseT 3 MJIH. T/TOA. AHAJIOTHYHBIE YCTAaHOBKH
LIMPOKO pacrpoCcTpaHEeHbl Ha HedTenepepabarTsiBa-
rouMx 3aBogax Poccuu.

B cocraB yCTaHOBKM BXOIAT 8 peKTU(DUKALIMOHHBIX
KOJIOHH, 5 cerapatopoB M 13 emKocTel pasiMyHOro
Ha3HAYCHMs!, 3 MEYM OTHEBOrO IOIOrpesa, 56 Terio-
0OMEHHMKOB, 0K0JI0 50 eIMHHMII HACOCHOTrO 0060py/I0-
BaHMs, COeIMHEHHBIX TEXHOJIOTMYECKUMH TPYOOIIpOBO-
JAMHM Pa3HbIX IMAMETPOB M 3HAYMTEILHOM MPOTSDKEH-
HOCTH. BbiCOTa KOJIOHHOrO 00OpYIOBaHMSI JOCTUraeT
30 M, o6beM anmapatoB Kojebsercs ot 2,5 1o 250 M3,
Temreparypa obpaiuaembix cpen — or 40 mo 420 °C,
nasnenue — 1o 2 MIla.

JleTaibHOE pacCMOTpeHUe (PU3MKO-XUMHYECKUX
CBOJWCTB ChIPbS, OCHOBHBIX MPOAYKTOB ¥ MOJIYIPO-
nykToB (HedTh, GEH3UH, IM3eTbHOE TOILUIMBO), 00-
palLAlOLIMXCS HA YCTAHOBKE IPH PET/IaMEeHTUPYEMBIX
3HAYEHMSAX TEXHOJNOIMYECKUX MapaMeTpoB, a TaKXe
MPOTEKAKOLMX MPOLECCOB MOKa3ano, YTO OHM OT-
HOCATCS K B3PhIBOIOXAPOONACHBIM BELLIECTBAM, Xa-
PaKTEPU3YIOLIMMCS JOCTaTOYHO BBICOKOM XUMHUYEC-
KO# CTaOUJIBHOCTBIO.

AHaJIM3 pacrpee/IeHus OTAaCHbIX BELLECTB 110 000-
PYIOBaHHUIO, C YYETOM €r0 XapaKTepUCTHK, M YCJIO-
BUM WX COJIEpXaHMs TOKa3aj, YTO MOTEHLMAIbHAA
OIMAacHOCTh YCTAHOBKM 00YC/IOBJIeHa HATMYHEM 00JTb-
wmx Mace (6onee 800 T Bcero v 1o 100 T B equHULE
000pyn0OBaHuUs) XUAKUX HEDTENPOAYKTOB U IOpIO-
YUX MMapora3oBbIX CPeJl NMPH BbICOKUX TEMIEpaTypax
u AaBaeHusxX. CIOXHBIX peaKLMOHHBIX MPOLIECCOB HA
JlaHHOM ycTaHOBKe HeT. TeriomaccooOMeHHbIE MPo-
LieCChI pasaesieHusl HeQTU MAYT C MOIIOLLEHUEM Tell-
na (3HmoTepMuyeckue). Tak Kak T€XHOJOTMYECKHE
TMPOLIECCHI HA YCTAHOBKE BEAYTCS MO M30BITOYHBIM
JaBJIeHHEM, YTO MCKJII0YaeT MomajaHue BO3AyXa

BHYTPb 000pYI0BaHMUS, MOXHO CIEIaTh BBIBOA: 00-
pa3oBaHHe TOIUIMBOBO3AYLUHBIX CMECEN BHYTPU 000-
PYIOBaHHMS ¥ BEPOSITHOCTb BHYTPEHHMX B3PBIBHbBIX
siBeHUi HeBenmku. OIHAKO NpH aBapuiHOM pa3-
repMeTU3alMu 000pyI0BaHUs BBICOKHE TEMIIEpaTy-
pa W JaBJieHHEe CrocoOCTBYIOT aKTUBHOMY HMCTape-
HMIO TIPOJIMBOB ONACHBIX BELIECTB U 006pa3oBaHUIO
Mapora3oBbiX 00JIAKOB TOTIMBOBO3AYLLIHBIX CMECEIA.
HeobxoaMMo Takxe y4ecTb, 4TO KOJOHHOE 000py-
JIOBAHWE YCTAHOBKM MMEET 3HAYMTEJIbHYIO BBICOTY
(mo 30 M), 3TO MpeACTABIAET OMACHOCTh BOZHUKHO-
BEHHUS HaI3EMHBIX B3PBIBOB B ClIy4yae pasrepmMeTu3a-
LMK BepxHei yacth obopyaoBaHus U oOpa3oBaHus
00J1aKOB TOTUIMBOBO3AYILHBIX CMECEH.

BeuiM npoaHaiM3MpOBaHbI JBE aBapuH, MPOMC-
1Ie/ILIMe HA IAHHOM YCTaHOBKE, U BOCEMb — Ha Jpy-
TMX aHAJIOTUYHBIX YCTAHOBKAX HedTenepepabaTbia-
IOLMX 3aBOJAOB, IKCIUTyaTUPYIOLIMXCS HA TEPPUTO-
puM cTpaHbl. B pesyabrate BBISIBICHBI BO3MOXHBIE
NPUYMHBI BO3HUKHOBEHUS U PA3BUTHUS aBapUIHBIX
CHUTYallMif Ha JJaHHOM TPOM3BOJACTBE, KOTOPBIE yC-
JIOBHO pa3/e/iieHbl Ha TPU B3aMMOCBSI3aHHbBIE TPYII-
Mbl: 0TKa3bl 060pya0BaHUS, OLUMOOYHBIE AEHCTBUS
MepCOHAa M BHEIIHWE BO3AEUCTBHS MIPUPOTHOTO M
TEXHOTEHHOTO XapakKTepa.

AHaJIM3 TOKAa3bIBaeT, YTO BEPOSITHOCTb BO3HMK-
HOBEHMSI aBapUIHBIX CUTYAaLlMii HA TaKUX YCTAHOB-
Kax OT BHELUHUX MCTOYHMKOB He3HayuTe bHa. OTKa-
3bl 000PYIOBaHUS Yallle BCETO MPUBOAAT K JIOKAJIb-
HBIM yTeukaM yepe3 (JaHLEBble COEAMHEHHUS,
CBapHbIE LUBBI, 3aIOPHYIO0 apMatypy, TOpLEBLIE YII-
JIOTHEHMSI HacocoB M T.1. OIHAKO HEKOHTPOJIUpYE-
MO€ pa3BUTHE aBapUIMHON CUTYallMM MOXET IpUBe-
CTH K MOJIHOMY pa3pyLIeHMI0 000pyI0BaHMS U BbIO-
pocy GOJIBILMX KOJUYECTB ONMACHBIX BELLECTB.

Onepatuu, CBS3aHHBIE C MIEPEXOAHBIMH (HeCTaOWIb-
HBIMM) peXMMaMH (TTyCK U OCTaHOBKa 000pYI0BaHMS),
a TaKkKe PEMOHTHble M MpoduiakTHyeckue paboThl
(oyucTKa OT MUPOGOPHBIX OTJIOXKEHWIA, MPOBEAECHHE
CBapoOYHbIX paboT M T.I.) — Haubonee OmacHbl, NpU
HUX OLLIMOKM 00C/TyXMBAIOLLIETO NEPCOHAIA MOTYT TPH-
BECTH K BOSHMKHOBEHHUIO KPYITHOH aBapuu.
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JIns OLUEHKHM OMacHOCTH HeobXxoanmo ObLI0 pac-
CMOTPETb KOHKPETHBIE CLIEHADUM aBAPUMHBIX CH-
tyauuit. [Tox cueHapuem nojpasymeBanach rnocie-
JI0BATEJIbHOCTD JIOTHYECKH CBSI3aHHBIX OTHEIbHBIX
coOBITHI (MCTEUEHHUE, paCTIPOCTPAHEHUE, BOCTLIA-
MEHEHHWE, B3PbIB U T.1.), OOYCIOBJIEHHBIX KOHK-
PETHBIM MHULMUPYIOILUM COOBITHEM (Hampumep,
paspyLIeHHe anmnapara).

BosHukarowume Ha mpou3BOCTBE aBapHH OlLIEHUBA-
JIM C TOYKM 3pPEHMsI Pa3BUTUSI CUTYALMii, TIPU KOTO-
PbIX BO3MOXHBI BHIOPOCHI M3 000pYI0BaHUsI B3PhIBO-
TMOXAapOONacHbIX BelecTB. VX aHaju3 CBOMICS K OLIEH-
Ke 00BEMOB OMACHBIX BELECTB, KOTOPbIE MOTYT ObITh
BOBJICYEHBI B aBapHIO, M OTPEICTEHHIO TTOCIEACTBHIA.

AHanu3 BEpOATHOCTU BOZHUKHOBEHHSI aBAPHItHOM
CUTYaLIUU TIPOBOAMIM METOAOM MOCTPOEHUS «Iepe-
Ba COOBITUI». [Ipn 3TOM yCI0BHAS BEPOSITHOCTD BO3-
HUKHOBEHMSI UHULIMMPYIOILETO COOBITHS, HATPUMED
pasrepMeTH3alMM, NpUHUManach paBHoi 1. Peanb-
HYIO BEPOSTHOCTH (4aCTOTY) BOBHUKHOBEHUS COOBI-
THS TIOJNYYalM YMHOXEHUEM BEpPOSITHOCTH (4acTo-
Thl) UHULIMUPYIOLLETO COOBITUSI HA YCJIOBHYIO BEPO-
ITHOCTb paccMatpuBaemoro cobwiTusi. Ha puc. |
NpHBeIeHAa YacTh «IepeBa COOBITUI», TOCTPOEHHO-
ro JUisi aBapuM, CBSI3aHHO# C pa3pyllueHUEeM JeTH/I-
patopa Ha 0JI0Ke YCTAHOBKH IO 3JIeKTPO0OECcCOou-
BaHuio HehTH (DJIOY).

JIns yyeta BEpOSATHOCTH OTIAENbHBIX COOBITHIA
ClLIEHapHEeB aBapUif, pACCMOTPEHHBIX METOIOM «J1e-

Mpexpawenne ropeHHA (MKBAIAUMA noxapa)

peBa COOBITHIT», UCIOJIb30BAH METOJ 3KCITEPTHBIX
OLIEHOK 4acTOThl (BEPOSITHOCTH) COOBITHI C pa3-
OMeHMEeM MX Ha MATh YPOBHEN:

YacThlil 0TKAa3 — OXMAaeMasi 4YacToTa BOSHUKHO-
BeHHs > | oTka3/roa (MpoucxXoauT Ha oOBeKTe 60-
Jiee OTHOTO pasa B roj);

BEPOSATHBIN OTKa3 — OXHaeMasi 4aCTOTa BO3HUK-
HoBeHust 1—107 oTKa3/rox (HECKOJIBKO pa3 3a Bpe-
M$ CYLLIECTBOBAHHUS 00BEKTA);

BO3MOXHBII — OXHIaeMasi YacToTa BOSHUKHOBE-
Hust 1072—107* oTka3/roa (OTAEIBHBIE CIIyYaH B OTE-
YECTBEHHOI MPAKTHKE IKCIUTyaTalluu Hedrenepepa-
GaTbIBAIOILIMX TPOM3BOJICTB);

peaKuil — OXHIaemas 4acToTa BO3HMKHOBEHMS
107*—107% oTka3/rox (oT/1e/1bHbIE CTy4an B MHPOBO#
MPAKTUKE IKCIUTyaTalluu HedTenepepabaThBalOIMX
TIPOM3BO/CTB);

MPAKTHYECKH HEBEPOSATHBIA — OXMAaeMasi 4acTo-
Ta BO3HMKHOBeHUs1 <107® oTKa3/roa (TeopeTMyecku
BO3MOXEH, HO Ha MPAKTUKE HE PErMCTPUPOBAJICS).

AHanu3 aBapui, NMPOMCILUEAIINX HA YCTaHOBKAX
nepBUYHON nepepaboTKM HedTH, MOKA3bIBAET, YTO
Haubosnee vactol (1—107% oTka3/rox) JoOKaJbHBIE
YT€YKU yepe3 (iaHLEeBble COCAMHEHUS, CBApHbBIE
LLIBBI, 3aMTOPHYIO apMATypy U TOPLIEBbIE YIIOTHEHUS
HacocoB. CiefyeT OTMETHUTb, YTO C TOYKM 3pPEHUS
pa3BUTHS aBaPUM TAKME YTEYKM HE3HAYMTE/IbHBI (KaK
npaBuio, He Gosee 1 M%), Mo3TOMY B HajibHeilLIEM
OHM HE pacCMaTPUBAIUCD.

CyMMapHasi 4acToTa aBapvM Ha
00beKTe, CBSI3aHHOM C PasIMBOM

0,02
L soseicrave va cocenwi serwparop - 0J1€€ | M OMTACHBIX BELLIECTB, OTI-
vedma ¢ » pejiessiach B PEANONOXKEHHHN He-
_Onacwx nochegcrewi wer .
005 ST acas e 3aBUCHMOCTH aBApHIiHBIX CHTYya-
5 10! ; T;f;:om BO3EIICTBME HA COCENHWA perwaparop uﬂﬁ C YYETOM KOJIMYECTBA 060py-
0,
Senepamce 4 NOBAHUS M TPOTAXKEHHOCTH
(30 105 1) Npexpauswve ropeiwa (wxawiaumn nowapa)
i s i 0,10 Tpyb6onpoBoaoB. s OLEHOK MC-
i m Ll sowsive e cueped gnepets . [10/1b30BAHBI CPEAHECTATHCTHYEC
o5 T ) : KWe JaHHbIe, NpeACTaBIeHHbIE B
his Fopexne Tabm. 1.
Bocnauenewwe - [005 Tak kak Ha paccMaTpuBaeMoi yc-
W' odadbiams’| 010 Bapue naporasoso  TQHOBKE IKCIUTYaTHPYIOTCS OKOJIO
BTOPWUYHOM NAPOra3osoro 0.05
obnaxa ' 65 exnHML 06OpYIOBaHMUS, COIEp-
Victeusime HegT 0,25 Paccennve naporasosoro obnaxa
g o5 Xalllero ornacHble BEILECTBA, a 00-
SocnnameHe/ s 3 as uIMHa TpybornpoBoaoB Gonee
i 0BhaKA (HOXADBTbIA 1000
e T T R 8 M, TO 4acTOTa BOSHHKHOBEHHS
00 |BW o aBapuu oueHeHa kak ~1,1+ 1072 o1-
naporasosoro oSnaka il ka3/ron (oauH pa3 B 100 ser). Cre-

0.50 0,02

Paccesune
0,40

obnaka 6e3 onacsix

i AyeT OTMETHTb MPUOIVXKEHHBIH M
3aBBILLEHHBII XapakTep MPUBEIEH-
HO# OLIEHKH BEPOSITHOCTH, TaK KaK

Puc. 1. «/lepeBo cobwiThii» npu aBapHu HA yCTAHOBKE NMEPBHYHOIH nepepaGoTKH He- TIPH €€ MOJTYYEHUH MpeAroaraaoch

¢ (7100 °C, P<0,98 MIla)

MOJIHOE paspylueHue 006opyaoBa-
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Tabauya 1

Tun otkasa obopyaoBsaHus Yacrorta (Bepost-
HocTb) BbIGpOCa
(cnywaes 8 rop)

Macwrabei Bbibpoca onacHoro sewiectsa

PasrepmeTtiaaupms Tpy6onpoBoa0B NPOTRKEHHO- 5:10%
cbto Gonee 30 MHa 1 m

PasrepmeTtisaums eMKOCTHOro obopyaoBaHus 1-10+
(BKntOYas pa3pbIB CBApHbIX LUBOB M (hnaHLes nop-
BOASALLMX TPY6ONPOBOAOB)

Pa3pbis COEAUHUTENbHBIX LUNAHroOB, PYKaBOB MPH
3anpaBKe CHCTEeMbI ONAcHbIM BELLIECTBOM U3 eM-
KocTel (LuMcTepH):
Ha 1 3anpasky 1-103

Ha 1 wnaHr (ycTpoicTeo) 1:102

O6vem Bbibpoca, paeHbii o6bemy Tpybonposoaa, orpaHuyeH-
HOrO apMaTypoM, NNKOC AONONHUTENbHBIX 06BbEM, NocTynalo-
LM OT cocepHmx BrOKOB 3a BPeMs NepPeKpbITHS NOTOKa

[MonHoe copepMmoe emMKOCTH

OsbeM, BbITEKLLMMA 4yepes CnMBHOE OTBEepCTUE 3a Bpemsa ne-
EKPbITUA NOTOKa
0O Xe

HHMS, YTO MpoucxoauT HaMHoro pexe (B 10—100 pas),
YeM YaCTHYHOE pa3pyLIeHHe.

Yucno nocTpaaaBILUX JTIOAEH ONPEAEIISIM YMHO-
XEHHEM IUIOTHOCTH pacripeeNeHust JToei (YUC/IeH-
HOCTh TMEPCOHANa B JHEBHYIO CMEHY, JEJI€HHAas Ha
IUIOLIab, 3aHUMAEMyl0 MPOMU3BOACTBOM) Ha IUIO-
1a/Ib 30HBI MOPAXEHHUS.

Mcxons U3 aHaM3a aBApUHHOCTH, OCOOEHHOCTEH
TEXHOJIOTUYECKO# CXEMBbI YCTAHOBKH, XapaKTepa pac-
TnpeaeNeHus ONMAaCHbIX BELIECTB [0 annaparaM u pe-
3y/IbTaTOB aHAIM3a «J1epeBa COOBITHIN» ObLTH PacCMOT-
PEHBI IEBATH CLIEHAPUEB, CBA3AHHBIX C Pa3pyILEHH-
€M KaK eJIMHMYHOrO amnmnapara, Tak U OTAEJIbHBIX
rpynn obopyroBaHus. B kayecTse npumepa npuse-
JIEH CLIEHAPUI aBapMMHON CUTYaLMH, CBA3AHHOM C
paspyluieHHeM peKTHGUKALMOHHON KOJOHHBI
(puc. 2).

B pe3ynbraTe BOSHUKHOBEHMSI aBapHil BO3MOXHO
00pa3oBaHHe OTHEHHOrO 1lapa (HampuMep, Mpu
TOJIHOM pa3pylleHWM amnmapara, o0bATOro rjame-
HEM), BOCITAMEHEHHE U MoXap MposinBa Herenpo-
JIYKTOB, BOCIIAMEHEHHE C MOCIEAYIOLMM TOPEHH-
€M WJIH B3PBIBOM ITapora3oBoro 06s1aka TOrmiMBOBO3-
AyWHOM cMecu HedrenpoaykToB. OCHOBHBIE
nopaxatouiue HakTopbl aBapud — OTKPBITOE ILIa-
M$, TETJIOBOE M3Ny4yeHue M yaapHas BonHa. Kpowme
3TOr0 BO3MOXHO MOpPaXeHHe JII0AEH 0CKoIKamMu 060-
pyIOBaHMs, 00JIOMKaMH COOPYXEHHH M KOHCTPYK-
1M mpu UX OOpYLIEHHM MOJ AEHCTBUEM YIApHOM
BOJIHBI.

JIng npoBeieHKsl pacyeToOB MCIOIb30BAIH ClIENy-
[OlIMe JTOKYMEHTHI: mpunoxeHus 1 u 2 k O6umm
MpaBuJIaM B3pbIBOOE30MACHOCTH [UISI B3PBIBOMOXA-
POOMACHBIX XHMHYECKHX, HePTEXUMUYECKHX 1 Hed)-
tenepepabarbiBarolnx npoussoacts (OIIB—88) —
c00TBETCTBEHHO «OO0LIME MPUHLMITBI KOJTHYECTBEH-
HOM OLIEHKM B3PBIBOOMACHOCTH TEXHOJOTHYECKHUX

Orxas Brewkue BO3NEACTBURA QuubouHbie

MocTynnenue 8 OKPYXAOWYIO CPERy XWaKuX W

HedTeNpORYKTOB C Temneparypoi or 200 go 350 °C
(8 Cnyae pA3pYWEHUR KONOHHBI M3-38 HAPYXHOMD neperpesal
OT OTKPLITOM — obp or wapa)

|

OW” 6 NYXH rop:
$TeNPOAYKTOS U B3P # naporaaosoi cMecu
rOpA4MX HETENPOAYKTOB ¥ BOAAYXa

|

Onrosp pacnp naporasosoro
obnaka ¥ NPONUTLIX HePTenpoayKTOB

|
Monagaxue Naporasosoro obnaka W(wnu) pasnuTeix
HEQITENPOTYKTOR B 30HY opar
I
r Saxuraxme obnaxa w(wm) nyxm l
|
r openve Napora3oaoro ofnaxa unu B3psi Napos I
|
r lopenue nyxu I
|

Monanaxme B 30HY BO3MOXHLIX NOPAXAIOWMX PaKTOpos Mmonei
u(wnwm) oGopynosakns

|

Mocnenyiowee passuTie asapuu B cny-ae, ecnu
3aTpoHyTOe 05OpYNOBaHHE CONEPXHUT ONACHbLIe BewecTsa

Puc. 2. Cuenapuii aBapuitHO#H CHTYallHH, CBA3AHHOM C pa3-
pylIeHHeM PeKTHOHKAUHOHHON KOJIOHHBI '

00bexTOB (cTanmit, 610K0B)» U «MeToauka pacyera
YYaCTBYIOIIEH BO B3PhIBE MACCHI BELECTBAY;

Manual of Industrial Hazard Assessment
Techniques. Office of Environmental and Scientific
Affairs. The World Bank (Meroauka BcemupHoro
0aHKa OLIEHKYM OIMACHOCTH TPOMBILIIEHHBIX TIPOU3-
BOJICTB).

MeTtoauka BeemupHoro 6anka, WMpoKo npume-
HseMasi 3a pyOexoMm, MCIOJIb30BaNach B KayecTBe
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Tabauya 2

Mapametp CueHapui
g b e AT e s gl A o o g
Ornennbiii wap (meroamuka Bcemmuproro 6anka)
[lnurenbHOCTL OrHeHHOro Wapa, ¢ 20 20 15 30 — — —
Pappyc 30HbI nopaxeris usnyyeHuem (6e3 yyeta apeiida obnaka), m:
paspyLueHue COCeAHMX eMKOCTeH 105 105 80 145 - - -
BOCMNaMeHEeHWe AepPeBsHHbIX KOHCTPYKLMHA 180 180 P3SN0 — - -
6e3onacHoe paccTosHWe ans o6beKTos 320 320 240 440 — — —
Moxap nponusa (meroauka Bcemuproro Garka)
Mnowaas noxapa, m%
MHUHUManbHas 75 25 25 25 - — —
MaKcHmarbHas 2000 300 100 700 370 2200 9400
[nurensHOCTb NOXKapa, MuH:
MUHUMarbHas 10 10 10 10 10 10 10
MaKcHManbHas 300 120 40 220 150 300 500

Papuyc 30HbI NOPaXKEHU OTKPbITHIM NNAMEHEM, M

Paguyc 30HbI NOPaXEHUS U3NYHEHUEM, M!
paspyLUeHue COCEAHUX EMKOCTEN
BOCMNaMeHEeHWe AepPeBSHHbIX KOHCTPYKLIMH
6e3onacHoe paccTosHue Ans o6beKTos

60 25 15 £ 30 <,

60 25 12 35 30 50 90
80 35 20 50 50 80 150
140 60 35 85 90 145 270

B3psis o6naka (merognka Bcemuproro 6anka)

Papuyc 30HbI NOpaXKeHus yAaPHOU BOMHOM, M:
NONHOE M YaCTMYHOE PaspyLUEHUE 3[aHUH U COOPYIKEHMH

60 110 90 65 120 70 120

obpyLueHHe oTAenbHbIX 3NEMEHTOB 3AaHuH, Nopaxenue nepcoHana 120 220 185 125 240 140 240
MOBPEXAEH1E OKOHHbIX M BEPHBIX MPOEMOB, TPaBmupoBaHue nepcorana 305 555 460 315 605 340 605

Paccestmne ssibpoca go paccrosumii 0,5 HIMB (meroauka Bcemmuproro 6akka)

PaccrosHue paccesHus, M

310 650 550 190 550 420 600

Bspsis naporaszosoro obnaxa (OrB—88)

Papuyc 30HbI NOpaXeHus YAAPHOU BONHOM, M:
MONHOE M YacTUYHOE PaspyLUeHUe 30aHUH U COOPYIKEHMH

35 90 70 35 100 40 100

obpyLueH1e OTAErnbHbIX 3NEMEHTOB 3[aHUi, NopaxkeHue nepcoHana 60 155 120 60 170 70 170
NOBPEXAEH1E OKOHHbIX M IBEPHbIX MPOEMOB, TPaBMupoBaHue nepcoHana 170 450 345 180 500 205 500

Mpumeyanue. HMNB — HKHMI NPeaen BOCNNaMEHEHHS.

nononHeHust K OTTB—88 s pacyera 30H mopaxe-
HUSI O MOJEJISIM: OTHEHHBDII 11ap, TOPEHUE XHIAKO-
CTH MpH NMPOJIUBE, paccestHue BbIOPOCOB, B3PHIB 00-
JlaKa Mapora3oBoOif CMECH.

PacyeTsl GbUIH BBITIOJIHEHBI IS CJIEAYIOLLUX CLIE-
HapueB:

C, — monHoe paspylieHue OJHOTO JernapaTopa
(okono 105 T HedH ¢ Temneparypoii 1o 100 °C);

C, — monHoe paspyuieH1e ONHOM peKTH(UKALHU-
OHHOM KOJMOHHBI (21,2 T HePTENPOAYKTOB C TeMIIe-
parypoit ot 200 xo 350 °C);

C, — noJiHoe paspylueHue MojorpeBaTeis OTmap-
HOM KOJIOHHBI (5,8 T He(TENnpOAYKTOB C TEMIEpaTy-
poit 1o 170 °C);

C, — monHoe paspyuieHue cenaparopa (28,1 T
OeH3uHa ¢ Temneparypoii a0 35 °C);

C, — paspyuenue 6;10Ka KOJIOHHOro 060py10Ba-
HMS (1IeCTb eAMHMIL), OTACNUTENIS LIENOYN M ABYX
TEerI000MEHHMKOB (22,7 T He(TENPOAYKTOB C TeM-
neparypoit 1o 350 °C);

C, — paspyleH1e KOJIOHHbI CTaOWIM3aLNH, Ce-
naparopa 1 nstv Terni00oMeHHUKOB (15,6 T HedTe-
NpoAyKTOB ¢ Temneparypoit 1o 250 °C);

C, — paspyleHue Tpex ra3oBBbIX CENapaTopoB U
eMKOCTH 3alienayuBaHus (72,2 T HeTENpoAyKTOB
¢ temneparypoit 1o 40 °C);

C, — paspywienue 610ka DJI0Y (468 T HedrH ¢
temmneparypoii 1o 100 °C);
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C, — paspyueHue ceMu TerIooGMeHHHKOB H ce-
napatopa (12,5 T HeTeNnpoAYKTOB C TeMIepaTypoi
no 250 °C).

Pasmepsl 30H MOpaXxeHHs TMpHBeJeHBI B Tabs. 2
(C,—C, — cueHapny aBapuii C eJMHUIHBIM 000pY-
nosanneM, C,—C, — ¢ rpynnamu 060py10BaHuS).

PacueTsl MoKa3aiu, 4To B C1y4yae KaCKaJHOro pas-
BUTHA aBapuii (3QGDEKT «IOMUHO») W pa3pylUEHHs
rpyni 060pyAOBaHUS, PaCIONIOXEHHbIX B HETOCPE/-
CTBEHHOM ONM30CTH APYr K APYry, 30HBI NOpaxe-
HUs Bo3pacTaioT HesHauuTensHo (T10 %) mo cpas-
HEHHIO C 30HAMHU TMOpPaXeHHs TNMpU aBapusx C enu-
HHUYHBIM KPYIHOraGapuTHBIM 000pyIoBaHUEM. DTO
CBSI3aHO C TEM, YTO NMPH MOJOOHOM pa3BUTHH CLE-
HapyveB BOBJIEYEHHE OMACHOTO BELIECTBA B aBapHUIO
MPOUCXOAUT MocnesoBaTebHO. loaToMy pasmepsl
30H MOpaXeHHs YIAPHOH BOJHOM MOYTH HE YBEJH-

YUBAIOTCS, A TUIOLIAb T0Xapa B OONBIIOH CTENEHU
OyaeT 3aBUCETh OT HATMYUSA U Pa3MepoB 00OBaIOBa-
HHS.

OcHOBHOWM pe3y/bTaT JaHHOH paboThl — OLIEHKA
ONAcHOCTH aBapUi YCTAHOBOK IEPBUYHOM Iepepa-
0oTku HedTH. OnpeaeneHbl MAKCHMATbHBIE 30HBI BO3-
MOXHOTIO MOpaXeHHUs! NPH BOSHUKHOBEHUH aBapUi,
CONPOBOXIAIONIMXCS B3PBIBAMH Y NOXapamu. Beimosi-
HEHa OlleHKa BepOsITHOCTH BO3HUKHOBEHMUS aBapuit
Ha JJAHHOM TIPOM3BOJICTBE, OTpe/IeIeHbl 0XXIIaeMoe
YHMCJIO TIOCTPAAABILINX, 30HbI 00PYILEHUS OTAEIBHBIX
3JIEMEHTOB 31aHuii. ClenaH BBIBOM, YTO MOpaxaio-
11e (haKTOpHl aBapHid HE BHIXOJAT 32 NPEAEIIBI MPeJ-
npusaTHa. Ha ocHOBaHMH PE3yNbTaTOB, MOJTYYEHHbIX
NPy OlIEHKE OMACHOCTH JAHHOW YCTaHOBKM, pa3pa-
GoTaHbl Mepbl MO CHUXEHHUIO pHCKa BO3HMKHOBE-
HUS aBapHi.
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CocTOsIHME aKTHBALMM aTOMHO-MONEKYIAPHOH
CTPYKTYPbI OPraHM4YeCcKOi Macchl yrien pana
mMeTamopdusma Kak ¢axrop
NHEeBMOKOHMO300NACHOCTH ¥ KPUTEPHH €ro OLeHKH
MeToAOM JIIP-CNIeKTPOCKONUH

I.[. ®POJIKOB, I'.B. MAJIOBA, karauaatsl rexH. Hayk, C.A. DPAHLIY 308,
unxenep, A.l. DPOJIKOB, maremarnx (LLlaxrunckwsi uertp BoctHM)

[IpuMeHeHWe BBICOKOMPOU3BOAMTEILHON TEXHH-
KM, YBEJIMYEHME HArpy3ku Ha 3a00M OYMCTHBIX M
TIOJATOTOBUTENbHBIX BHIPAOOTOK, NMepexoa Ha rybo-
KM€ TOPU3OHTBI CIOCOOCTBYIOT YBEJIMYEHHUIO Mblie-
06pa3oBaHys, YTO MPUBOUT K NPOHECCHOHAILHO-
My 3a060JI€BAaHHUIO 11AXTEPOB — ITHEBMOKOHHO3Y.

B Hacrosiiee BpeMsi B G0IbLIMHCTBE YIie00bIBa-
JOLLIMX CTpaH MHpa, B ToM yncie B Poccun, B Kaye-
CTBE 3KBMBAJIEHTA CrielM)UYECcKOi BPEAHOCTH YIOJIb-
HOI NBUTM MPUHATO COAEpXaHWe B HEH IMOKCHIA
kpeMHus. Takoi SKBMBAIEHT ONpeleNseT BecbMa
XECTKHE, MPAKTUYECKH HEIOCTHXUMBIE B YTOJIbHBIX
360X MpeNeNbHO AONYCTUMbIE KOHLEHTPALUH
(IAK), KOTOpbIE YYUTHIBAIOTCS NPU HOPMUPOBAHUH
CPEIHECMEHHO! KOHLEHTPaLUK KaMEHHOYrOJIbHOH
M aQHTPALMTOBOM TBUIM B PYAHWYHON atMocdepe U
pacyeTe MepCOHATbHBIX MbUIEBBIX IKCTIO3HIIMOHHBIX
no3 (II3M).

BwmecTe ¢ TeM perpeccCHOHHAs MOZIE/b YaCTOTHI 3a-
donesaemoctu, nojyyeHHas Joneukum HUU ru-
r¥eHsl Tpyaa u npod3aboneBaHuit B pe3ysibTaTe Me-
aunmHckoro obenenosanus 100 Teic. waxrepos do-
HELKO-MaKeeBCKOro paifoHa, NpeACTaBICHHas B

BMIE 3aBUCHMMOCTH 4acCTOThl 3a007€BaeMOCTH OT
TbIIEBOM HArpy3kKu, COfepXXaHHUsl AMOKCHIA KPeM-
HHS B YTOJIbHOM MUK, TIYOMHBI pabOT, MOLLHOCTH
njacTa ¥ BBIXOJZA JIETYYMX BEILECTB, OJHO3HAYHO
YKa3bIBAET, YTO OCHOBHOM (aKTop, onpe/e/sioLnii
4acToTy 3a00/1€BaeMOCTH MTHEBMOKOHHMO30M, — CO-
JiepXaHue B yIJie JIETYYMX BELIECTB, HA 00 KOTO-
puix npuxomurcst 72,7 %. Jlons BIMSHUA AMOKCHIA
KpeMHHMSI Ha 4acToTy 3a00/IeBa€MOCTH COCTaBUJIA
Bcero Juib 3,2 %.

Mest B BUILY, YTO BBIXOJ JIETYYMX BELLECTB — OJIHA
M3 XapaKTepUCTHK OPraHMYECKO# Macchl yriei
(OMY), orpaxalouieil MoJOXEeHHE KOHKPETHOM
YroJIbHOM MpoObI Ha LIKaje MeTamopdusma, cieny-
€T CJeJIaTh BBIBOJ O TOM, YTO CaMO YroJIbHOE BELLE-
CTBO CJIYXXHMT HOCUTEJIEM CBOWCTB, CIIOCOOCTBYIOLLIMX
pa3BMTHIO TTHEBMOKOHHMO03a Y JIIOAEH, BIBIXAIOLIMX
YTOJIbHYIO TIbLb.

M3yyas B3aMMOCBSI3b OMACHBIX U BPeIHBIX (ak-
TOPOB TOPHOTO TMPOMU3BOJACTBA C XUMHYECKUM CO-
CTaBOM M aTOMHO-MOJIEKYJISIPHOH CTPYKTYpOi
OMY, onupasich npu 3TOM Ha QyHIAMEHTAIbHbIE
MCCIE0BAaHUS B 00J1aCTH XMMHUYECKOU TEXHOJIOTHH
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