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OLIEHKA HA NMPAXOBWTE OMNACHOCTW B rANEPUA
noa NPMEMHU BYHKEPWU HA TEL

AnekcaHdbp Kpunyee, 3axapu JuHyee, EneHa Bnacesa, Muxaun Muxatinos

MurHo-eeonoxku yHugepcumem “Ce. UeaH Puncku’, 1700 Cogpus

PE3KOME. O6pasysaHeTto 1 0TnaraHeTo Ha npax Npu paanityHi TEXHOMOMMYHI NPOLIECH BMSAE NPSKO BLPXY 6e30nacHuTe 1 3paBOCTIOBHY YCNIOBIS Ha TPYA Ha
pa3nuyHuTe paboTHM MecTa W MOMELLEHWs, B KOUTO Ce M3BbpLUA NPOM3BOACTBEHA AEMHOCT. B 3aBMCMMOCT OT pasvepa Ha MpaxoBUTE YacTULM, XUMUYECKUS W
AVCNEPCHUS CbCTaB CE OMPEAENsT ! OCHOBHUTE My CBOWCTBA — 6MONOMMYHA BPEAHOCT, XMMUYECKa akTUBHOCT, EKCMIIO3WBHA W MOXapHa OMacHOCT, CKMOHHOCT KbM
HaenekTpusmpaHe u ap.

B nybnukauusta ce npeAcTaBsT M aHanu3MpaT M3cnefBaHus 3a MHTEH3MBHOCTTA Ha NPaxoOoTAENSHETO, Ha OTNaraHeTo Ha npaxa 1 U3MEHEHUETO Ha ChbPXaHUETO
Ha BUTaell npax B ranepuaTa. 3a Aa ce OLieH npaxoBaTa ONacHoCT € HeobX0AMMO Aa Ce M3CMeaBa MHTEH3MBHOCTTA Ha M OTNaraHeTo OT Pa3fnyHUTE U3TOYHNULM B
ranepusita. M3sbpLuennTe nscneasaxus [1] B ranepus noa npuemnm yHkepu Ha TEL| “Bo6os aon” obxBaLyat npolecuTe Ha AocTaBka, pa3TtoBapBaHe W TpaHcrnopTa
Ha Bbrnmwa. B cTatuaTa ce npeanara paLyoHanHa MeToanyecka NocnefoBaTeNHOCT OT U3MEePBaHUA 1 aHanuan 3a xapakTepuanpaHe Ha ekcno3uBHaTa U XUrneHHa
onacHocT Ha npaxa B ranepusita. OnpefeneHa € MHTEH3WBHOCTTa Ha NpaxooTAeNsiHe M NpaxooTnaraHe OT pasnuyHUTe M3TOYHWLM B 0BekTa Ha ucnedBaHe npw
XapaKTepHa LIMKMMYHOCT Ha AOCTaBKa M TEXHOMOTMYHO OMpefeneHa LMKMMYHOCT Ha TpaHCnopT (NoAaBaHe) Ha BbIMMLLaTa KbM KOTEMHO oTaeneHue. Pesynrtatute
noKasBaT NpeBuLLABaHe Ha XMTMEHHN HOPMI 3a 3anpalleHocTTa B 06eKTa 1 oNacHOCT OT Cb3faBaHe Ha ekcnnoanBHa aTMocdepa.

/avepBanusiTa u n3soguTe B Tasn nybnukauus, NpeacTaBnsABaT OCHOBA 3a MpeanaraHe Ha paLuoHaneH KOMMEKC OT TEXHWYECKM PelleHus 3a ynpaBrneHue Ha
€KCNNO3NBHAaTa U XUrMeHHa npaxoBaTa ONacHOCT, BKITIOYBALLY HAMansBaHe Ha MHTEH3MBHOCTTA Ha NPax00TAENsHe, yraBaHe Ha npaxa npu U3TOYHUKA, HamMansBaHe
Ha ekcnosunLmsTa Ha onepaTopuTe B ranepusTa 1 3a 6e3onacHo cbOupaHe Ha OTNOXeHNs npax.

DUST RISK MANAGEMENT IN UNDERGROUND GALLERY UNDER RECEPTION SILO OF THERMAL POWER PLANT
Alexander Krilchev, Zahari Dinchev, Elena Vlasseva, Michael Michaylov
University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia

ABSTRACT. Dust formation and settling during different technological processes affects safety and health work conditions at different work places and production
premises. In accordance with dust particles size, its chemical and dispersed structure, main characteristics — biological hazard, chemical activity, fire and explosion
risks, are evaluated.

In this first part of bigger publication dust intensity liberation, settling and dispersion are studies and analyzed in order to evaluate dust risk in the gallery under
reception silo in Thermo Power Plant “Bobov dol”. These are examined during all technological processes presented — coal reception, uploading and transport. Paper
presents reasonable methodological sequence consisting of measurements and analyses targeted toward dust hygiene and explosion hazard evaluation. Dust
liberation and settling intensity reflecting coal delivery and transport to boilers cycles are described. Obtained results clearly show increased risk of explosion
atmosphere formation and dust concentration above hygiene limits.

Dust hazard management include complex of technical solutions for dust liberation reduction, dust aspiration at the source, exposure reduction for operating
personnel and safety cleaning of settled dust, which are presented in the second part of this publication.

OO0wa xapakTepucTmka Ha obekta
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OBekTbT NpeacTaBnsBa Nog3eMHa ranepust ¢ NpaBobIbIHO ‘
CeyeHVe U pa3Mepu, MokasaHu Ha paspesute Ha dwmr.1 u
¢ur.2. CromaHoDeTOHOBaTa KOHCTPYKUMS Ha TaBaHa Ha % ‘
ranepusaTa oopms nollagka Ha TepeHa, nprueTa no-HataTbk ‘
B TekcTa 3a ycrosHa k.+0,00. Moga Ha ranepusTa e Ha k.-9,30.
MpuemHute  OyHkepn € TpaneuyosugHa hopma ca )\
pa3nonoxeHu Mexay HanpeyHa oc 3 1 oc 39, KOUTO CTecHsBaT == ‘ =

ropHaTa 4acT Ha CeYeHeTO Ha ranepumsta go k.-6,00. (cpur.1).
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®ur. 1. BepTukaneH pa3pes Ha ranepusi nog npuemMHu 6yHkepu
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lanepvsiTa MMa TPaHCNOPTHO NpeaHasHaveHue (dur. 2).
[ucnevep

MbTexoaHo oTaeneHue

10.5m

[MbTexoaHo oTaenexue

240 m

®ur. 2. Xopu3oHTaneH pa3spes Ha ranepusta

Pexum Ha pabGota Ha npuemHu OyHkepu. B npuemuute
OyHkepu nocTbnBaT KadsBA M NIATHUTHW BbIAMWA OT
Bobosronckus,  Codwmiickus, lMepHuwkus u  OpaHoBo-
CumuTnnickus B6aceitin u ot MuHa Katpuwwe. Burmvwara ca ¢
BMCOKO CbbpXaHWe Ha NeTNMBM BeLLEeCTBa.
B npuemHu ByHkepn, No AaHHM OT uex "BbrnenoaasaHe”, ce
pastoBapeat (cur.3) cpegHo 110 BaroHa 3a AeHOHoLme
HaToBapeHu ¢ 51 o 57 ToHa BbIMLa.
MakcMManHoTo [EHOHOWHO HaToBapaHe Ha OyHkepute
poctura 130 BaroHa 3a 24 vaca npu cpegeH ToBap OT 54
TOHa/BaroH. [IeHOHOLLHO B GYHKEpUTE NOCTLNBAT BBLINLLA:

= cpegHo 5950 t/day

= makcumanHo 7050 t/da

h >
S - () L W
®ur. 3. PastoBapBaHe Ha BaroHUTe C BbIMULWA Ha NpUeMHUs byHkep Hap

ranepusTa
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MpaxounstoyHuum

TexHonornyHo B 06ekTa MMa jBa OCHOBHW U3TOYHWKA Ha Npax:
e  u3touHmk D1 - OyHKepbT B KOWTO Ce pa3ToBapBa
BaroHa;

) n3TOYHUK D2 - nuTaTens KOWTO HaTOBapBa BbIMMLLATa
OT nrnowlagkara Ha k.-6,80 sbpxy T,

Km 22. 2004

MU3atounuk D1 cnensa n3bpaHust 3a pastoBapBaHe OyHkep,
pokato um3touHmk D2 cnepgsa paboTHOTO MOMOXeHWe Ha
nepkoeus nutaten. OTCbCTBUETO HA  MPUHyAMTENHA
BEHTWNAUMs B  MOMELIEHMETO  Onpedens MbTa  Ha
pasnpocTpaHeHne u otnaraHe Ha npaxa. Mpu D1 npaxa ce
W3oyxBa KaTo pasnpedeneH No ObfkuHaTa Ha OyHkepa, B
KOMTO Ce pa3ToBapBaT BbIMMLLATA, W3TOYHUK HACOYEH KbM
Ormskata creHa Ha ranepusita. Cneg TOBa nopagu
OTCbCTBMETO Ha OpraHU3MpaHo npoBeTpsiBaHe 0ONaKbT ce
paslMpsiBa YCOpeaHO Ha OCTa Ha ranepusita, eapusT npax
ce otnara, a (PUHMAT BWUTae nog AeicTBMe Ha crnabute
KOHBEKTMBHM MOTOLUWM OT BbLTPELUHM W3TOMHMUM W OT
JBWXEHMETO Ha TpaHcropTHaTa NeHTa.

M3tounnk D2 reHepupa npax npu HaTOBapBaHe Ha
BbIMLLATa BbPXY TPAHCNOPTbOpa. [IBYKEHWETO HA NEPKOBUS
nutaten dopmupa nog AencTBue Ha OyTamHus  edekT
Bb3dyLEeH NOTOK. [1of HEroBoTo AEMCTBUE W ANGY3NOHHOTO
pascenBaHe (¢urd) ce HabngaBa  HeEMpeKkbCHaTo
HapacTBaHe Ha npaxoBus obrnak npep nutatens. Tosa
W3npeBapBallo ABMXEHMe Ha npaxa MpogbiikaBa [OKATo
3aMb/HM Ab/KMHATA Ha usnaTa ranepust B MONMoBKMHATa OT
CEYEHWETO B KOETO paboTu nuTaTens, C HapacTBaHe Ha
3anpalueHoctta. [paxa ce pasnpocTpaHsBa M yTasiea Mo
ObhKMHATa Ha ranepuaTta. He 6uBa pa ce 3abpass, Ye Haii-
onacHaTa 3a 34paBeTo Ha xopaTa (hpakuus Ha TO3W Mpax e
HEBMAMMA 32 HEBBLOPBLKEHO OKO.

[Bata m3TouHMKa - npu nepkute Ha nutatens (D2) u npu
nafaHe Ha Matepuana Bbpxy NneHTata Ha TpaHcnopTbopa (D1)
NPenonpenensT uacnegBaHe Ha OTNOXeH (yTaeH) npax —



aeporen 1 pasnpbCHAT AMCMEPCHO BbB Bb3ayllHaTa cpeaa Ha
obekta BuTaelu| npax - aeposon. OnpefensHe Ha
3anpatlieHocTTa Ha paboTHaTa cpeaa B ranepusta Ha ytaeH u
Ha BMTaell| npax € W3BLPLIEHO B oOnMcaHaTta no-momny
nocnenoBaTenHoCT.

®ur. 4. PasnpocTpaHeHne Ha npax Npyu najaHe oT BECOYMHA

WHTeH3MBHOCT Ha oTnaraHe Ha npaxa. /amepsaHe Ha
Macata Ha yTaeH npax Ce M3BbplBAa 3a HamupaHe Ha
WHTEH3MBHOCTTA Ha OTNaraHe W pasnpegeneHueTo My B
crefHaTa nocneLoBaTenHoCT:

M noctassT ce enHakau no pasmep nnaHweTk (¢ nnowy 0.7
m2) 18 Ha 6poit, pPasnonOXeHn pPaBHOMEPHO MO
NbTEX0AHUTE OTAEneHuda, mexay nutaTennte n Bbpxy
kabuHaTa Ha fgucneyepa ;

nnaHwetute (cur.5) ce ocTaBaT 3a ONpeaeneHo Bpeme
(Hanpumep 48 unm 72 vaca);

“3MepBa Ce Macata Ha OTIIOXEHUS! BbpXy MraHLeTuTe
npax [g];

Onpefens ce KOHLEHTpauusTa B TOYKUTE Ha B3eMaHe Ha
npobure;

onpegens ce CpegHa, MakciMarnHa W MMHUManHa maca
Ha OTNOXEHWS BbPXY Nofda Ha obekTa npax;

R B R E

¢ nporpameH nakeT SURFER ce u34epTaBaT M30NMHHNTE
Ha KOHLEHTpauuuTe WM Ce aHanuaupat npuYMHUTE 3a
NONy4YeH1TE 30HU C NPEBULLIEHNS

TbpCM Ce  KOpenauuoHHa Bpb3ka Mexgy 6pos
pa3TOBapeHW BaroHW,  KOMWYECTBOTO  Pa3TOBAPEHU
BbIMNLA W OTNOXEHWS Npax BbB BPEMETO. Taka ce
nony4aBaT NPOTHO3HW Pe3yNTaTh NPK pasfnyeH PeXIM
Ha paboTa — HaToBapBaHe Ha NPUEMHI ByHKepH.

MavepBaHuaTa 3a oTnaraHe Ha npaxa B obekra Osxa
W3BbPLUEHN Npe3 Tpu nepuoga, nokasaHu B Tabn. 2, u B
CbOTBETCTBME C OMWCaHaTa nocrnegoBaTenHocT. MnaHweTute
(ur.5) bsxa perynsipHO pasnonoxeHu no nnowTa Ha
MbTEXOOHUTE  OTAENeHUs W MeXZy TpaHCmopTbopuTe.
Pesyntatute OT UM3MepBaHETO ca MNpeAcTaBeHn B
npeanocnegHata konoHa Ha Tabnuuya 3, a usuMcneHnTe no
HamepeHaTa KopenauuoHHa 3aBUCUMOCT — Ca 03HAYeHW KaTo
‘nporHo3a’ B nocrnegHata KonoHa. PasnpedeneHneTo Ha
OTNOXeHUs Npax 3a Lenus nepuog e 06obLieHo Ha ur.6, a B
Tabn.4 ca npeAcTaBeHM CTATUCTUYECKUTE [aHHM 3a LUeCT
JeHoHowwms. pacdmkute M paHHMTEe B Tabnuuara 3a
[EHOHOLLUHOTO ~ OTnaraHe  Ha  npax  [emoHcTpupaTt
WU3KMIOYNTENIHO ronsiMa HepaBHOMEPHOCT. B 30HWTEe C Ham-
ronamo npaxootnaraHe AHeBHaTa WHTEH3NBHOCT Ha OTnaraHe
Ha npaxa e 4.5 NbTu no-ronsiMa OT OCPeAHeHaTa 3a LsnaTa
nnowy Ha ranepusita. Tosu dakT Tpsbea fa bbae oTyeTeH NpU
onpedensiHe Ha Mepuoda 3a OTCTPaHsiBAHe Ha OTOXeEHMs
npax. OT rnegHa Toyka Ha 6e30nacHoOCT, Npu U34MCnsiBaHe Ha
nepuoga Mexay [Be MOYMCTBAHWS Ha npaxa, OCBEH 06L|oTo
npaxooTnaraHe B ranepusita, KOeTO XxapakTepuaupa BpemeTo
3a HaTpyrnBaHe Ha AOCTaTbYHO Npax, KOWTo MoXe fa obpa3sysa
B3PMBOOMACHO KOHLIEHTPaLWs B Lienus cBobofeH (Bb3ayLleH)
obem, TpsibBa Aa ce B3emar npeasua 1 30HUTE C MaKCMMaIHO
npaxooTnaraHe ¥ Bb3MOXHOCTTA BOWTHATMS OT TAX npax Aa
Cb3fgage B3pMBOOMACHW KOHLEHTPaLMW B 3HAYNMO ronsm
obem ot ranepusra.

Tabnuua 2
[Tepunopn Han3mepBaHeTo PasTtoBapeHu PasTtoBapeHm Pabota Ha nutatenuTe
auano ai MpoabmxuTenHOCT BbIMuLLa BaroHm M2A Mn26
Haan Kpait [4acose] [ToHa] [6poi] [min] [min]
30.07.06 | 02.08.06 72 8316 154 580 610
02.08.06 | 04.08.06 47,6 6804 126 755 500
04.08.06 | 06.08.06 47,2 7236 145 465 632
O6wo 166,8 22356 425 1800 1742

®ur. 5. MonoxeHne Ha NNaHWeTUTe 3a B3eMaHe Ha NPOOM 3a OTNOXeH npax
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Tabnuya 3 Tabrnuua 4
s S OTrnoxeH npax B ranepusta MleoHO 38 HaMEDBaHE 30.07.04 - 06.08.04
=
% = Bl [kr/meHoHoLLve] pvoa p (216 vaca)
. = | g2 8
S = B 54 T O6pabotexu BaroHu 3a nepropa
S| S22/ 885 s P P 6pos 425
EL‘E' S E Qﬂ_s = E q§) nporHosa (LLleCT,U.eHOHOLIJ'I/lﬂ)
[} = (s}
a & = PastoBapeHy BbrmnLLa npes nepuoga TOHa 22 356
Bar./24 v, 70.8
46 2500 6 _ 21,7212 CpefiHo IEHOHOLHO HAaTOBapBaHe Ha
MPYeMHY GyHkepi ToHal24y. | 3726
51,5 2772 6,6 33,32 33,4
’ ’ ’ Cpe/HoAeHOHOLLHa paBoTa Ha nise weioay | 268
63 3403 10,042 59,61 59,6 nutaten MM2A : )
67 3618 | 9,142 70,33 704 CpefHoaeHoHoLHa paboTa Ha fieceH MAH/24 256
nutaten MMN26 ’ '
83 4500 11,00 - 108,3-109,6
93 5000 13.00 i 127.7131,0 OTnoxeH npax 3a 24 yaca npes nepuoaa kg/day | 54.42
100 5400 14,50 - 142,5-148,3 S cpedHo 3a usnama nnow g/m2day | 22.22
1M1 6000 16,00 - 167,5-174,8 S MakcumarnHo no niowma Ha noda g/miday | 99.47
130 7000 | 18,00 - 211,8-219,4 2 MuHumanHo no nnowma Ha noda g/m2.day | 0.56
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®ur.6. PasnpegeneHne Ha NpaxooTnaraHeTo No NNOWTa Ha ranepusTa
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Ha ocHoBaTa Ha nonyy4eHWTe pes3yntatu 3a TErnoTo Ha
OTIIOXEHWUS MPax B 3aBMCMMOCT OT Pa3TOBapPEHNUTe BLIMMLLA W
BpeMmeTo Ha paboTa Ha nutatenute belue paspaboTeH mogen
3a MPOrHO3WpaHe Ha OYaKBAHOTO MpaxooTfiaraHe npu Mo-
roneMn HaTtoBapBaHWA Ha mpuemHu OyHkepw. B nocnepHata
koroHa Ha Tabnuua 3 ca AageHu NporHoaupaHuTe ¢ Mogena
CTOMHOCTW 33 [EHOHOLLHOTO OTnaraHe Ha npax npw
pasToBapBaHe Ha 25 o 100 BaroHa JHEBHO.

Ternoto Ha OTNOXeHUs npax HapacTBa oT 22 o 142 kg 3a
peHoHowme-3a 100 BaroHa W He npesuwasa 220
kg/peHoHowe npu  MakcuMmanHo pastoBapBaHe Ha 130
BaroHa, KakTo ce BXAa OT MporHo3ata B nocrnegHata konoHa
Ha Tabnuua 3.

XapakTepucTUKM Ha OTNoXeHust npax. Pesyntatute oT
TEXHWYECKUS1 aHanM3 Ha OTNOXeHus, Npes Tpute nepuoga
onucanu B Tabn.2, npax ca nokasaHu B Tabn.4. BnaxHocTTa
Ha oTnoxeHus npax ce uameHs ot 10% po 13%, nenenHoTo
CbabpxaHue - oT 34% [0 49%, a CbaAbpKaHUETO Ha NETNMBN
BeLLecTBa - 0T 54% 10 72%.

Ekcnno3uMBHa ONAacHOCT. 3a xapakTepusMpaHe Ha
B3pMBOONACHUTE CBOWCTBA Ha Mnpaxa npu LUMXTOBaHE Ha
BbIrMWara CbC  3HAYMMO  pasfMyHa  CTeneH  Ha
MeTamopu3bM Ca HeobXoaMMW MPOLBLITKUTENHU U 0BEMHM
nacnegganus no ISO cranpapTu[2,3], NpueTy 1 3a eBPONENCKM
(EN) Hopmu[4]. Kbm BpemeTo Ha ToBa M3CneaBaHe anapatypa
3a TakvBa M3CNeABaHUS B CTpaHaTa HAMalue, nopaau KOeTo
Osixa B3eTW fBe npobu - OT BbrMwarta B 6 OyHkepa u OT
OTNOXeH npax. Pesyntatute oT uscnegsaHeto B 20 nuTpoB
UMNMHABP Ca nokasaHu B Tabnuua 7. MsnutBaHusiTa ca
NPOBEAEHN C BbIMULLEH Npax — (pakums nog 63 pm.

3aBUCUMOCTUTE Ha BRMSHWETO Ha KOHLEHTpauusTa Ha npax
BbpXy ABETE XapaKTepuCTUKW Ha MpoLecuTe BbB B3pWBHATA
kamepa ca nokasaHu Ha cur.9 u dur.10.

Cnopeq npotokona ot uscnedsaHuaTa [5] IFB Ha npaxa e
onpeaeneHa Ha 120 g/m3. 3a HyauUTe Ha NPOEKTUPAHETO, Ha
OCHOBaHWe faHHuTE Ha dwmr.cour.9-10 obave, cuuTame ue
TpsbBa ga ce paboTu C AONHA eKCMNO3vBHA rpaHWua Ha
npaxa ot 115 g/m3.

Tabnuua 5 Tabnuua 7
Xapakte- | Cpenna croimoct | £ManasoH Ha uameHeHue B
pI/IF())TI/IKa ?3 ﬁepmoaa A nepuoga, % Hc:ln;ep KoHueHTpaumsi| Hansrave | Bpeme | dP/dT Edbexr
’ min max onnTa C [g/m3] Pmax [kPa] TIs] [kPals]
< 11,61 +0,91 9,8 12,3 1 0 15 4 3.8 npaseH Xof
E 12,4 + 062 10,2 131 2 75 30 12 250 | Ge3 nnamk
] 13,5+ 0,74 11,0 13,9 3 80 3 1.1 28.2 6e3 nnambk
_ 40,9 + 5,05 33,7 493 4 100 35 1.1 31.8 nnambK
w 1562342 258 189 5 107.5 38 0.9 42.2 nnambK
= 56 + , )
g I 6 110 41 0.9 45.6 nnambK
42,1 +455 349 478 7 112.5 42 0.8 52.5 nnambK
65,6 + 5,04 53,76 72,28 12 115 M 05 86.0 CHneH
) i nnambK
BJ-IIEIIE.I:II-IJE-I(l)A'Il'BIIBAA 62,36 + 5,52 54,16 7248 cunex
11 1175 85 05 170.0
63,73 +4,83 55,22 70,95 nnambK
3bPHOMETPUYHMA CbCTAB Ha LLeCT Npobit OT OTNOXEHWUS Npax 10 120 87 0.2 4350 G
npes TpuTe nepumoaa (Tabn.2) e NpefcTaseH B Tabn.5. 13 120 87 0.2 435.0
9 1225 88 0.2 4400 WEEINE
Tabnuuya 6 8 125 92 015 | 6133 P
OPAKLUWMA [um] Pasceit-
BaHe 0 10 20 30 40 50 60 70 80 90 100 110 120 130
100 —- T T T T T T T T T T T T 100
-50 +50-63 +63-71 +71 % Eo : : : : : : : : : : :
9 —+F----J----_J 1L Lt __.__L__L_rF 9
22,68% 25,30% 14,80% 36,28% 0,96 Eol o
I e ———————————n
22,28% 25,54% 14,94% 38,63 0,01 Eo
70— ————4——+ - - ——l——4——F ———— A ——+——FA—I-— 70
11,70% 15,60% 6,22% 32,19% 3,10 S S B R A S S R AU B I A
. [ S e i E N A D e e e e
12,18% 16,24% 6,48% 64,94 0,16 O N T T R N U S N R AT R I
E | | |
7,28% 18,32% 15,50% 57,32 1,58 o Lo S
| | |
7,40% 18,61% 15,74% 58,23% 0,02 Lo .
| |
|
|
|
|

Yyactueto Ha pakumsata nog 50 um ce konebae mexay
728% w 2268%, a nog 71 um pgoctura 63%.
3bPHOMETPUYHMST CbCTAB Ha OTMOXEHUs Mpax Mokasea, 4e
OCBEH B3pWBHa OMACHOCT MpU BAWrAHETO 1 TypOynuanpaHeTo
My TOW NpefCTaBnsBa 1 3HauMMa XurueHHa onacHocT. Moseve
OT TMONMOBMHATA OT OTNOXEHWS Npax nonaga Mo
3bPHOMETPUYEH CbCTAB B T.H. MHXanabunHa dpakumsi.
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KoHueHTpaums Ha BbravweH npax [ g/m3]

115 120 125 130

®ur. 10.

Mpu MakcuManHo HaToBapBaHe B MPOAbKEHWE Ha OT eaHa
cegMuLa MOXeE [ia Ce OTNOXM Npax, KOUTO Npu BAMFAHETO CU
fa Cb3fage B3PMBOONACHA KOHLEHTpaLWs B Lienusi cBobopeH
0beMm Ha ranepusTa.

Mpn obpaboTka Ha 70 BaroHa 3a eOuH [EH OTNOXEHUS Npe3
[IEHOHOWMETO Mpax e f[ocTaTbdeH 33 fda  Cb3fafe
B3pUBOONACHa KOHLEHTpauusa B 5%-THus csoboaeH obem Ha
ranepusTa.

XurueHHa onacHocT

OnpepensiHe 3anpalwweHOCTTa Ha Bb3ayxa. /amepsaHe Ha
3anpalleHoCTTa Ha Bb3gyluHaTa cpeda (06w 1 duH npax) ce
W3BbPLUBA B CriegHaTa NocneaoBaTenHocT:
M wmoHTUpa ce ypeq AM-1[6], nokasaH Ha cur.7a u ur.76.
[ebuta Ha npemuHaBalLms npe3 npubopa Bbaagyx e 35-45
I/min. Ypega ce MoHTupa Ha 1.7 m OT noja — B 30HaTa Ha
JUWaHe Ha paboTHMUMTE M B 30HaTa Ha MNEPKOBMS
nuTaten,
cucTeMa oT [Ba (PUNTbpa W LMKIOH 3agbpxa OUHUS K
06w npax B npnbopa;
npeMepBa Ce Macata Ha (WITpUTE Npegn W cnep
“3mepBaHeTo [g];
“34mcnsBa ce KoHUeHTpauusTa [g/m3);
CbLMTE M3MepBaHWs Ce MOBTApAT Ha [Jpyro MscCTo,
Kb[ETO NPEMWUHABAT UNK paboTsT Xopa;
BuTaewmsT npax, 3a HyxaWTe Ha TOBa M3crnefpaHe U
NPOM3TUYALLMTE OT HErO TEXHUYECKN PELIEHMS, € OLEHEH B
[ABE MOMNOXEHMS:

> B 30HaTa Ha [yllaHe Ha YoBeka — onepaTop;

» B 30HaTa Ha NepKOBUTE NUTATEeNM.

R ®© H

Butaew, npax B 30HaTa Ha [AuWaHe Ha YoBeka.
MamepBaHusTa Ha 0bL M thiH npax ca NpoBeAeHu oT 2 4o 6
asryct 2006r. MpobuTe ca B3eTn B paiioHa Ha 10 ByHkepa, Ha
1,65 m ot noga u 0,45 m ot cTeHata Ha ranepusta. [pobute
ca B3eMaHu B cpefiata Ha ranepusta (ur.56), a nonyyeHute
pesynTtatm ca npegctaBeHu B Tabn.7. OT monydyeHuTte
pesynTatu ce BXaa, Ye npesuweHata Ha MK 3a 8 vyacosa
paboTHa CMsiHa Ca TpK MbTW MO-YECTU W [0 2 MbTU NO-TONEMM
3a (puH npax, OTKOMKOTO 3a 06wy npax.
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®ur. 7a. Cxema Ha ypepn All-1

®ur. 76. BaemaHe Ha npo6u 3a o6w, u cduH npax ¢ All-1 B
ranepwusita

To3n pesynTaT € MHOrO BaxeH 3a u3bopa Ha TeXHNYECKN
PELEHNs 3@ HamansiBaHe Ha EeKCrmosMuMaTa Ha npax.
Hanpumep egHa MoLlHa acmupauuoHHa cucTeMa Moxe Aa
Hamanu u4yBCTBWUTENHO obLyaTa 3anpalleHocT B ranepusta,
Oes fa noBnusie 3HaYNTENHO BbPXY KOHLEHTpaUmsTa Ha (vH
npax. [onemMuTe CKOPOCTW Ha 3acMykBaHe MoraT Aa yBenudat

nocTbnBaHeT0 Ha (WH npax BbB Bb3gyXxa W [Aa
KomnpomeTupaT XUreHHaTa €(heKTUBHOCT Ha
acnupauuoHHara ypegba.

IpanuyHaTa koHueHTpaums (TC) Ha npaxa [7] e kopurvpaHa 3a
12 yacoBa paboTHa cMsHa OT rneaHa ToYka Ha AeHOHOLHaTa
ekcnoauuws [8] no 3aBucMMOCTTa:

FC12=% xT'Cy[ mg/m° |

kbaeto: [Cs = 10 mg/m3 - Ha 06wy npax;
ICs= 4 mg/m3 - Ha duH npax.

ToBa npeHopMMpaHe Ha JoMyCTMMaTa NpaxoBa KOHLEHTpaLWst
NMa 3HayeHWe 3a OnpedensiHe Ha MpoekTHaTa edeKTUBHOCT
Ha npednaraHUTe TEXHUYECKM pelleHus. Te TpsGea [fa



Hamanat noHe 3 MbTM oblWara 3anpaleHocT ¢
KOHLIEHTpaUusiTa Ha (1H Npax BbB BAWLIBAHMA OT onepaTopa
Bb3AYX.

KoHueHTpaumAaTa Ha 00w npax BbB  Bb3gyxa
HEeMocpeaCTBEHO A0 TPAHCMNOPTLOPA W B 30HATa Hag nuTaTtens
npeBuLLIaBAaT gafeHnTe B Tabnuua 4 ot 2 10 8 - 10 mbTu. ToBa
XapakTepuaupa ycnoBusTa npu Kouto We paboTn Bcska
npaxocMmyyella ypeaba B 30HaTa Ha NUTATENUTE M TEYKUTE.
Cnen usyeprnBaHe Ha BbL3MOXHOCTUTE 3a HamansiBaHe Ha
npaxooOpa3yBaHeTo MpW HaTOBapBaHe BbPXYy feHTaTa
ycunuaTa 3a HammpaHe Ha eqpeKTMBHO TEXHUYECKO peLLeHue
TpsibBa 4a ce Haco4aT KbM ynaBsiHe Ha Npaxa Npu M3TOYHKKA.

ToraBa acnupauuoHHata ypeaba Moxe fda
3anpatlieH Bb3ayX ¢ KOHLieHTpaLmm fo 150 mg/md.

3acMykBa

KoHueHTpauuaTa Ha ¢hvMH npax B 30HaTa Ha AuaHe Ha
onepaTopuTe NpesullaBa HopmupaHata oT 1.6 4o 2.2 mbTu.
Bbnpeku, ye TOBa HE € CPeaHOCMEHHa CTOWHOCT HapeHuTe
MWKOBE M3NCKBAT [a Ce NPOBEPMU CbbpXaHUeTo Ha cBobogeH
CUNUUMEB AMOKCMA BbB (PUHHMA npax. Hanuumeto Ha
BMCOKOMNENENHW BbIMNLLA, JOCTABSAHU OT PasfiNiHU PyOHULM C
OTKpUT [0OMB MOCTaBAT BbMpOCAa W 33 W3TOYHMKA Ha
HaboraTsieaHe Ha npaxa CbC CBODOZEH CUIMLMEB AMOKCKA.
ToBa He ca HEMpPeMEHHO Hail-BMCOKOMenenHUTe BbIMULLa,
KOMTO NOCTBNBAT B LieHTparnara.

Tabnuua 8
NPOBA OBLL MPAX ®UH NPAX
5 6 KoHueH- KoHueH-
para OV?)M Bp‘t"‘"e ”%0"” macadG | Tpauuss | MpesuweHne | macadGs | Tpaums | [pesuwenue
(] [mir] [dm3/min] [mg] Cg Cg/lC12 [mg] Cs CilCrz
[mg/m3] [mg/m?]

02.8.2006 | 3.162 90 35.14 47.6 15.05 2.26 13.7 4.33 1.62
03.8.2006 | 4.216 120 35.14 38.6 9.16 1.37 24.6 5.83 219
04.8.2006 | 11.921 340 35.06 93.2 7.82 117 19 1.59 0.60
06.8.2006 | 15.571 445 34.99 133.7 8.59 1.29 79.7 5.12 1.92
3aKnioyeHne B TeopusTa 1 u3cneposatenckara npakTuka HaMa yCTaHOBEHM

B ranepuute nog npuemnute OyHkepu Ha TEL, ce

MOEHTUULMpAT U [JBETE ONACHOCTM Ha BLITIULHMS Npax;

3a 0e30macHOCTTa Ha xopaTa UM CbOPbXeHWsTa —
€KCr03MBHa ONaCcHOCT;

3a 3[PpaBETO Ha nNepcoHana — X1urneHHa onacHocT.

YnpaBneHueTo Ha Te3W [ABE OMACHOCTU C MHXEHEPHU W
a[MWHUCTPATUBHI PELUEHUS W3NCKBA CTaTMCTUYECKM TOYHO
XapakTepuaupaHe Ha pasnpedeneHneTo Ha W3TOYHMLMTE Ha
npax, Ha BWUTaelMs W OTMOXEHUS NpaX, BbB BPEMETO W
NPOCTPaHCTBOTO Ha ranepusita. Komkoto noeeye ca
AO0CTaBuYMLMTE HA BLINMLLA OT pasninyHK 6aceitHu, TONKoBa no
npogbimxuTenHn TpsibBa aa Obgar HabniogeHusTa  3a

nomny4asaHe Ha CTaTUCTUYECKN npeacTaBuTenHa
MHopMaLms.
Mo3HaBaHETO Ha  KONMWYECTBEHOTO  pasnpefeneHue  Ha

OTMOXKEHUS W BUTaelLMs Mpax B ranepusita e HeoBXoanumo
KakTo 3a u3Bopa Ha BMOA HA  TEXHUYECKUTE U
AOMMHUCTPATWBHNA  DElUeHWd, Taka M 33  TAXHOTO
opasMepsiBaHe.

TexHuyeckaTa M MKOHOMMYECKA JTOrWKa W3NCKBAT Hal-Hanpeq
Ja ce MpOoeKTMpaT  pelleHws, KOWTO  Hamanssat
MpaxooTAENSAHETO OT U3TOYHWKA U cried TOBa Aa Ce MPUCTBK
KbM KOHCTpyWMpaHe 1 OpasMepsiBaHe Ha acnupauuoHHM
cuctemn. CamoTO npaxooTZensHe W ynaBsHe Ha mpaxa
3aBUCAT OT XapaKTEpUCTVKW Ha npaxa, KouTo B 0bLLMs criyyan
MpaBAT HEBL3MOXHO MPEHACAHE Ha TroTOBM pelleHus. 3a
Opa3sMepsiBaHe Ha acrMpauMOHHUTE CUCTEMM B ranepuute
NPUHUMMTBT “KONKOTO MOBEYE-TOMKOBa MO-€(PEKTUBHO" HE €
MPUIOXnM, 3aLlOTO MPEOpasMepeHnTe CUCTEMU YBENM4aBar
WHTEH3WBHOCTTA Ha MpaxooTdensHe, 4pe3 BAWraHe Ha
BOMbIHUTENHO KONMYECTBO Npax.
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3aBUCUMOCTU 3a BIUAHUETO Ha TEXHUYECKUTE XapaKTepPUCTUKK
Ha BbITMLLA C Pa3nuyeH CbCTaB U CTENeH Ha MeTaMopduabm
BbpXy XapaKTepuCTUKUTE Ha NoXapHaTa W EeKChio3MBHa
OMacHOCT Ha WwMxTata oOT TAX. ToBa O3HayaBa, e
XapaKTepuUCTUKUTE Ha eKCMo3WBHATa OMacHOCT Ha npaxose,
Mofy4YeHn OT CMECU Ha BbIMMWA C pasnuyHa cTeneH Ha
mMeTamopgnabM, Tpsibea Aa ObaaT uacnedBaHu B AManasoHa
Ha NpaKTU4eCcKOTO WM CbOTHOLWEHWE Ha CMecBaHe B
LieHTpanaTa.

[pyrata Bb3MOXHOCT, OT [fle4Ha TOYKA Ha EKCMNo3uBHaTa

OMacHOCT, € 3a BCska OT WM3CMeABaHWUTE XapaKTepuUCTUKA Ha

BbITMLLATA Aa Ce NpueMe Hal-Texkara noryyeHa CTOMHOCT,

Hanpumep:

" Hall-HUCKa  [OfHa  eKCnyo3vBHA
NpaxoBb3AyLIHaTa CMEC;

= Hall-HUCKa TemMnepaTypa Ha B3puBsBaHe Ha npaxos obnak;
= Hall-HUCKa TemnepaTypa Ha TrneeHe Ha NpaxoB Crow;
" Hau- HMCKa TeMnepaTypa Ha Camo3ananBaHe Ha npaxa,

32 BbITULLHUTE NPax0Be OT BCHYKN AOCTABYNLY HA BLIMMLLA B
LieHTparnara.

WanonssaHute B ranmepus  NO4  npuemHu - ByHkepu
ENEKTPNYECKM CbOPBbXEHMs M anapaT Tpsabea aga Obgar
Cbobpa3eHn CbC 30HUTE Ha MpaxoBa EKCMIO3WBHA OMacHOCT
[9]. ToBa Hanara ga ce M3BbLPLLUM 30HMPAHE Ha ranepunTe no
npaxoBa EKCMIO3WBHA OMAcHOCT, 3a [Ja Ce OueHu
CbOTBETCTBMETO Ha ENEKTPUYECKUTE COPBKEHWUS U anapaty.

HeoGxomuMmocTTa OT W3CnedBaHWs 33 onpedensHe Ha
CbIbPXaHMETO Ha CBOOOJEH CUNMLMEB [MOKCUI BbB (DUHMS
npax e 6e3ycrioBHa, 3a [a Ce OLEHI HOpPMaTVBHO 3ApaBHUSA
MpaxoB PUCK.

rpaHMya  Ha



Nutepatypa

[11 Doknag no poroBop 1900-TexXHu4eckn pelleHns 3a
perasumpaHe Ha KPY-1 u KPY-2 u 3a HamanseaHe Ha
npaxoBaTa  OMNacHOCT B  MPUEMHW  OyHkepu  Ha
BbrnenogasaHeTo; Eman 2: W3cneasannsa 3a npegnaraqe
Ha TEXHUYECKW peLLeHUs 3a HamarnsBaHe Ha ekcrno3vumusaTa
Ha npax B NpUeMHM DyHKepu Ha MOKPUTOTO pa3TOBapHLLE,
ApxuB Ha HWUC, MuHHo-reonoxku yHueepcuter’Ce.MeaH
Puncku’-Codms.

[2] ASTM E 1491. Standard Test Method for Minimum Ignition
Temperature of Dust Clouds

[3] ASTM E 2021 Standard Test Method for Hot-Surface
Ignition Temperature of Dust Layers

MpenopbyaHa 3a nybnukysaHe ot
Katenpa “PyaHn4Ha BEHTUNaLMS 1 TexHuyecka 6esonacHoct”, MTO
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[4] ASTM E 1226 Standard Test Method for Pressure and Rate

of Pressure Rise for Combustible Dusts
Mpotokonm Ne 123/09.08.04r. Ha AkpemuTupaHus

usnutareneH LeHTsp "Munnpoekt"-Jparnyeso.

[6] XurutecT MHCTpyKums 3a paboTa ¢ All-1.

[7] HAPEOBA Ne 1301 31.12.03. 3a 3awwTta Ha paboTeluuTe
OT PUCKOBE, CBbP3aHN C EKCNIO3ULMATA HA XUMUYHK areHTy
npu pabora.

[8] M. Michaylov, E. Vlasseva, Adjustment of unusual
exposure limits for contaminants in mine, Proc. Interational
scientific session "Management of natural and technogenic
risks", 4-8 June 2001, University of Mining&Geology "St.
Ivan Rilski", Sofia, Bulgaria, p. 37-44

[9] EN 61241. Electrical apparatus for use in the presence of
combustible dust. Part 10 Classification of areas where
combustible dust are or may be present.

(5]
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