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HOAI'OTOBKA YI'OJIBHBIX HIAXT
K JIOKAJIM3ALIUU ITPOPBIBOB BO/Ibl B BLIPABOTKH

OneHeHa yrpo3a NpopbIBOB BOJIbI B TOPHBIE BBIPAOOTKU YrosbHbIX maxT. [Ipoananusuposa-
Ha paboTa 3JIEMEHTOB CHCTEMbI BOJOOT/IMBA B HOPMAaJbHOM U aBapuilHOM pexumax. O0oOiieHa
I/IH(bOpMaIII/Iﬂ 00 MCTOYHHKAX MOCTYIUICHUS BOABI U BCIIMUUMHEC MAKCUMAJIbHBIX U YCTAHOBUBIINXCA
BOJOIIPUTOKOB. PaCCMOTpeHI)I BAapHWaHTBI pa3BUTHA aBapyWu B 3aBUCUMOCTHU OT BCIIMYHHBI IIOCTYyIIAa-
IOIIETo B BBIpa6OTKy II0OTOKaA. }_Ierpaj:[aunﬂ CHUCTCMBbI BOJOOTJIMBA YBCIUMUYMUBACT PHUCK OCJIOKHCHHA
aBapuil U yrpo3bl s ’KU3HU TOPHOPAOOUHX.

Knrwoueswie cnosa: npopslB BOABL, aBapus, 3BaKyallisl TOPHOPAOOUUX, AErpaaalus CUCTEMbI
BOJOOTJIMBA.

T.B. Kocmenko, H.A. /lucenko, B.K. Kocmenko

HIAI'OTOBKA BYT'VIbHUX HTAXT
J0 JIOKAJIIBALII ITPOPUBIB BO/JI Y BUPOBKH

OniHeHo 3arpo3y NpopuBIB BOJM B TpHUYI BUPOOKH BYTruibHUX 1IaxT. [IpoananizoBaHo po6o-
Ty €JIEMEHTIB CUCTEMH BOJOBIUIMBY B HOPMAJIHLHOMY Ta aBaplifHOMY peXuMax. ¥Y3araibHEeHO iH}Op-
MaIlif0 TIPO JPKEpelia HaJXOHKEHHS BOJM 1 BEJIMYUHY MAaKCUMAIBHUX 1 CTAIUX BOJOMPUTOKOB. Po3r-
JISHYTO BapiaHTH PO3BUTKY aBapii 3aJIGKHO Bl BEJTUYMHH ITOTOKY IO HAIXOIUTh Y BUPOOKY. [lerpa-
JaIfisi CHCTEMH BOJIOBITMBY 30UTBIIYE PU3HK YCKJIAAHCHHS aBapiil Ta 3arpo3u Il )KUTTS TIPHUKIB.

Knrouosi cnoea: npopus BoAU, aBapis, €BaKyallis TIpHUKIB, IETpaiallisi CHCTEMH BOJIOBIIUTUBY.

T.V. Kostenko, N.A. Lysenko, V.K. Kostenko

PREPARATION OF COAL MINES TO LOCALIZATION OF WATER LEAKAGE

The threat water breakthrough into coal mines has been assessed. The operation of drainage
system elements in normal and emergency modes has been examined. The data about the sources of
water flow and the amount of the maximum and steady inflows of water has been collected. The
prospects of the accident development, depending on the value of entering the production stream
have been studied. Degradation drainage system increases the risk of complications of accidents and
threatens the lives of miners.

Key words: water breakthrough, accident, evacuation of miners, degradation drainage system.

BrezamHbIe IIPOPLIBBI BOALI B HeﬁCTBYIOHIHG IMMOA3CEMHBIC T'OPHBIC BBIpa6OTKI/I, npeacTaBJi-
10T YTpO3y XH3HH U 30POBBIO TOPHOPAOOUMX, a TAKXKE OMACHBI JJIsI TOPHOCIIACATEINCH Py Bejie-
HUU aBapuNHO-cIIacaTeNbHbIX padoT. OHU BIEKYT 3a cO00 3HAUUTEIbHbIE MaTepHANIbHBIE TIOTEPH,
BBI3BAHHBIC OCTAHOBKAMH IMPOXOJYECKUX, COKPAILICHUEM ]106BI‘IHBIX pa60T " IOBPECKIACHUCM IIax-
THOTO O0OOpynoBaHus [1].
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VlcTouHrKM BHE3AITHOTO 3aTOIUICHHUS MTOJI3EMHBIX BHIPAOOTOK 3TO YTEUKH U3: PACHOJIOKEHHBIX
Ha TIOBEPXHOCTH BOJOEMOB, BOJIOHOCHBIX MOJ3EMHBIX TOPU30HTOB, 3aTOIUICHHBIX TOPHBIX BBIPAOOTOK
Ha 0TPabOTaHHBIX U Pa3padaTHIBAEMBIX TUIACTAX, TAK)KE aTMOC(HEPHBIE OCAJIKH U IPYTHE pe3epBYaphl.

MapmipyTsl BOJHBIX TIOTOKOB — HE3aTaMIIOHUPOBAHHBIE pPa3BeIOYHBIC U TEXHUYECKHUE CKBa-
KMHBI, TTOJIOCTH TEKTOHWYECKUX HAPYIICHWH W TEXHOTEHHBIX TPEUINH, BOJOTPOHUIIAEMBIE CIIOH
nopoi. HecMOTpst Ha OTHOCHTEIHHO HEOOJBIIOE KOJTMYECTBO, TI0 CPABHEHHIO C MTOI36MHBIMH TTOKa-
pamu, oOpyIIEHUSIMU MOPOJA U JpYrUMH upe3BblyaiiHbiMu cutyauusamu (HYC),3aTomieHus ropHbIX
BBIPA0OTOK MPEJCTABISIOT CEPhE3HYIO OMACHOCTh M3-3a CJIOKHOCTH U clielu(pUYHOCTH paboT 1o
JIOKAJTM3aIlUH U JINKBUIAIIMH UX TTOCIICICTBUI.

[enpto qaHHON PabOTHI ABJSIETCS OIIPEAEIEHUE MTyTEH 3allUThl CETH FOPHBIX BHIPAOOTOK OT 3a-
TOIUICHUH HAa OCHOBE PACKPBITUS JUHAMUKH MOCTYIAIOMINX B aBAPHITHOM PEKUME BOJHBIX TIOTOKOB.

B nacTosiiee BpeMs npo6iema npopsIBOB BOJAbI B JEHCTBYIOUIUE FOPHBIE BHIPAOOTKH IIAXT
JlonGacca JOCTaTOYHO aKTyallbHA. JTO CBS3aHO C 3aKPHITHEM YrOJIbHBIX IIAXT, COKPAIICHUEM MO
TOTOBKH HOBBIX TaHENICH ¥ TOPU30HTOB HA IIaXTaX, YTO MPHUBEJIO K BBIHYKJIECHHOW OTpabOTKe He-
KOH/IMIIMOHHBIX 3aIacoB M 0aphepHBIX IEIUKOB. BbieMKa yriis, pacrosioKeHHOTO 10 paHee oTpa-
OOTaHHBIMH TPOCTPAHCTBAMH, B KOTOPBIX COCPEIOTOUYCHBI 3HAUUTEILHBIC PECYPCHI BOJIBI, TIOBBIIIA-
€T BEpOSITHOCTb 3aTOIIEHUH JIEHCTBYIOIIMX FOPHBIX BhIPaOOTOK. OCOoOyI0 OMAacCHOCTH IMpeICTaBIIs-
IOT TaK Ha3bIBAEMBIC «KOTIAHKW», KOTOPBIE pa00TAIOT HE3aKOHHO Ha MAJIbIX TIyOWHaX, 0e3 MHKeHe-
pHOTO 0bOecTieueHus M COOIOACHHS HOpM O€30MMaCHOCTH.

Kak mpaBuio, moATOTUIEHUS] TOPHBIX BBIPAOOTOK MPOUCXOAT B PE3yJIbTaTe MOMaJaHHsI CO-
JepKaliero BOJy pe3epByapa B 30HY HM3MEHEHHS HampsHKeHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUS
(HAC) nopoanoro maccuBa. [lox pezepByapoM moapa3syMeBarOTCs: MOBEPXHOCTHBIE BOJIOEMBI, BO-
JOHOCHBIE TT0JI3€MHBIE TOPU30HTHI, 3aTOTICHHBIE PaHee OTPadOTaHHBIE MPOCTPAHCTBA, CKBAKHIHEI,
MOJIOCTH TEOJIOTMYECKUX HapylieHuil u Tomy nogoonoe. M3menenne HJIC oOb4HO CBsI3aHO C Be-
JICHWEM TOPHBIX paboT IO/ pe3epByapoM, OJTHAKO M3PEIKa HHUIIHATOPOM ITOTO MOTYT OBITH CEHC-
MUYECKHE SIBJICHHS, TEXHOTEHHBIE MPOIIECCHl HAa MOBEPXHOCTH, U3MEHEHHUE CBOWMCTB CIIararollnuX
MaccHB IOPOJ OT pa3MoKaHus, cypdo3ust u qpyrue NpUUrHBL.

ABapuiiHble TIOTOKM SIBJISIFOTCSL JOIIOJIHUTEIBHOW HArpy3KOoW Ha BOJOOTIIMBHBIE CHUCTEMBI
maxt. [loaTomMy Takue 37eMeHTHI BOJOOTIMBOB KaK BOJIOCOOPHUKH, TPYOOTIPOBOIBI, HACOCHI JOJKHBI
PaCcCUUTHIBATHCS C YUETOM O0SCIICUCHUS HAJACKHOTO IIpUeMa M OTKAYKH JIOTIOJTHUTEIBHBIX TIPUTOKOB.

CxeMaTu4HOE M300paKEHHE THIIMIHOTO IMOIBEPKEHHOTO BIMSHHUIO MTPOPHIBOB BOJIBI Y4aCT-
Ka CeTH FOPHBIX BbIPaOOTOK IIAXThl BRITJSAUT cienyromumM odpazom (puc.l). Ilox pesepByapom 1
MIPOBOJISIT TOPHBIE BHIPAOOTKH 3 M3 KOTOPBIX, P HOPMAIBHOM PEXKHUME PadOTHI, BOJA YAAISIETCS
CaMOTEKOM MO BOJIOOTIMBHBIM KaHABKaM B Y4aCTKOBBIH BOIOCOOPHHUK 4.
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Puc. 1. Cemb 80000mausa, cooepaicauias OnacHyo no npopuleam 800bl 2OPHYIO bIPAOOMKY:

1 — nodpabamvieaemvlii pezepgyap, 2 — Mecmo 803MONCHO20 NPOPbIEA 800bI 8 bIPAOOMKY, 3 — 8bi-
Pabomka ¢ CamomeyHbiM 0MEOOOM 800bl, 4 — YyUaACMKO8bIl 8000COOPHUK, 5 — YUACMKOBBIU HACOC,
6 — YKIOH ¢ mpyOdOnpo8o0OM MECMHO20 80000MAUBA, 7 — NOO2OMABIUBAIOWAS BbIPAOOMKA C Ca-
MOMEUHBIM OMBOOOM 800bl, 8 — WaAXmMHblLl 8000cO0OpHuKx, 9 —3ymng, 10— cmeon, 11 — mpybonpo-
800 WAXMHO20 80000MIUBA, 12 — HACOCHI WAXMHO20 80000MIUBA
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B sT0T BOo0CcOOpHUK MOTYT cOpachIBaThCsl BOJIbI JPYTUX 3a00€B, a U3 HEro IO HAKJIOHHOMN
BbIpa0OTKE 6 B TpyOax y4yaCTKOBOTO BOJIOOT/IMBA 5 — HA KOPEHHOM TOPU30HT 7 U OTTYZla CAMOTEKOM
B IIAXTHBIN BoJocOOpHUK 8. Bech BOJONPUTOK 11aXThl U3 BOJOCOOPHUKA 8 C IIOMOIIBIO, COCTOSIIEH
13 HECKOJIBKUX HACOCOB, YCTAHOBKH IIAXTHOTO BOJIOOTIWBA 12 1O pacrosioxkeHHOMY B cTBoje 10
TpyOomnpoBoay 11 BbgaeTcs Ha HOBEPXHOCTh. YTEUKH U3 TPyOONpOBOAA U MOCTYMAoIas ¢ IoBep-
XHOCTH BOJIa CTEKaIOT B 3yMI} 9 n nepekaunBaroTcs (Ha cCXxeMe He I0Ka3aHo) B COOpHUK 8.

B ciiyuae aBapuiiHOro npopsiBa BoJibl U3 pe3epByapa 1 B BbIpaOOTKY 2 pe3KO yBEJINYUBAET-
sl pacXoJ1 BOJIbI 1O Lienu BbhIpaboTok 3 —5 —7 — 12 — 11. B 3aBucuMoOCTH OT KOJIMYECTBA MOCTYIa-
rolel 13 pesepByapa 1 BoJbl BO3MOXKHO HECKOJIbKO BapuaHToB pa3BuTus YC. Eciu nputok nomnos-
HUTEJIBHON BOJIbl HEBEJIMK OTHOCUTEIBHO HOPMAJILHOTO, TO BO3MOYKHO MOATOIUIEHHE BhIPAOOTKH 3,
HO KOMIICHCHPYIOIlasi eMKOCTh BOJOCOOpHUKA 4 1 Ioaya Hacoca 5 J0CTaTOYHbI, YTOOBI HE JIOIyC-
TUTH 3aTOTUICHUS HIDKHEH 4acTh BHIPaOOTKH 6.

B mpotuBHOM cilyyae MOXKET MPOU30UTH 3aTOIUIEHUE YCThSI BBIPAOOTKH 6 U NEPEKpbITHE
BBIXOJIOB /Ul 3BaKyallUd TOPHOPAOOYMX C HMXKHErO0 TOPU30HTA U OCTAHOBKA Y4aCTKOBOTO BOJOOT-
nuBa 5. B mpu3aboiiHoil yacTu TYNUKOBOM BBIpAOOTKU 3 MOXET 00pa30BaThCs M30JIMPOBAHHAS OT
BEHTUJISIIUOHHOM CETU MOJIOCTh — «BO3JYLIHBIM MELIOK», KOTOpas MOXKET CIYKUTh BPEMEHHBIM
yOEKHUIIEeM /17151 TOPHSIKOB.

Karactpoduueckuii mpopsIB BOAbI MOKET MIPUBECTH K 3aTOIJICHUIO KOPEHHOTO TOPU30HTA 7
1 HIOKHEH yactu cTBosa 10, oTpe3aTh MyTH 3BaKyallMy MMOA3EMHOTO MEPCOHANA U3 IIaXThI.

CxemMaTHYHO BOJOOTJIMB U3 LIAXTHBIX BBIPAOOTOK, MPEACTaBIEH HA pHC.]l, B BUIE CXEMbI
IIOTOKOB, KOTOpbIE MEpEMEIIAlOTCs B BbIpa0OTKAX 3a CUET CHJI TpaBUTALMU (CAaMOTEKOM)IIO KaHaB-
KaM WIH O] JeHCTBUEM HaIlopa HacoCOB - Mo TpyOaM. Pacxoa Boabl B HOpMaIbHBIX YCIOBUSX MO
BbIPa0OTKE3,0lpEeICIEHHBIN PaCUeTHBIM MJIM SKCIIEPUMEHTAIBHBIM IIyTeM, 0003HaueH (J; Ha BbIXO-
ne u3 BeIpaboTKu coctaBisaer O0,=0;(puc.2). B yqacTkoBbIil BOJOCOOPHUK KpoMme MOToKa (0, MOTYT
TaKkke cOpachIBaThCS MOTOKU U3 APYrux BbIpaboTok (;;. BMecTUMOCTh yuacTKOBOTO BOJOCOOpPHH-
Ka BpIOMpaeTcs Takoi, 4ToObl B T€YEHHE BPEMEHH f3, JOCTATOUHOTO JUIS ONMOBEIICHUS U 3BaKyalluu
rOpHOPabOYMX U3 CaMbIX OTAAJIEHHBIX pabOYUX MECT FOpU30HTA, 00ECIeYBaTh HAKOIIJICHUE CyM-
MapHOIro BOJAONPUTOKA, B CIy4yae MOJOMKH Y4aCTKOBOIO HAacoca WM HapYIIEHHs €ro SHeprocHad-
wenus Vi=t:(0,+0;,).

[lomawa wHacoca 5 TakKe YCTAHABIMBACTCS C HEKOTOPHIM KOd(DPHUIIMEHTOM pe3epBa
k1,9TOOBI 00€CTIEUNTh OE30MACHYI0 OTKAYKY HAKOMHUBIIEHCS BOJBI B CIIydae MOJOMKH WA OTKIIIO-
YEeHHs] HA HEKOTOPOE BpeMsi SHEPTUH, a TaKKe TEXHOJIOTMYECKUX U CE30HHBIX KOJIeOaHUH BOJIOTPH-

tokaQ,=k.1(0;+011).
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Puc. 2. Cxema 600oomausa uz agapuiinoii evipabomku. 1 — 3a601i 6bipabomku, 2 — mecmo npopul-
8a 800bl, 3 — YUacmKosvlll 6000COOPHUK, 4 — mPYOONPOBOO YUaACMKO8020 60000MAUBA, 5 — K&ep-
winae; 6 — waxmuulil 6000COOpHUK, 7-9 — mpydbl HACOCO8 waxmHuoz2o oooomausa, 10— mpybon-
P0800 waxmuozo soooomausa, Q-Q1> — pacxoo 00w 6 coomeemcmayrouux eemesax cemu,; O, —

asaputinblil nomox, Vs, Vs— emecmumocms 6000COOPHUKOB, COOMBEMCMBEHHO, YHACMKOB020 U Ud-
xmmuoeo; Ly, L; — npomsiceHHocms no02omosumenbHoU 8bipabomKuy 3amaniuéaemozo y4acmra
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B oOmemaxtHpiii BOJOCOOPHUK cOpachIBalOT KaK MOTOKH C yrpokaemMoro ydactka Os=Qy
Tak u 1pyrux Q;;. BMecTUMOCTh BOJIOCOOpPHHKA J0JDKHA 00ECTIeYHBATh MPHEM 3THUX IIOTOKOB B Te-
YeHUE /5, 0OBIYHO HE MEHEE YEThIpeX 4acoB, Vs = ts(Q0s+Q;;). Illomaua ycTaHOBKH MIaXTHOTO BOJ0O-
TIWBA ¢ yueToM Koddduimenta peszepna k,» cocrapiset He MeHee Q9 = k,2(Q5+012).

[TpopbIB BOMBI B TOPHYIO BBIPAOOTKY € pacxonoM (), MPUBOIUT K yBEIHMUEHHIO IMOTOKA Ha
BbIX0JIe U3 BeIpaboTKU 0> = Q;+ (0, [lononHUTENbHOE KOJIMYECTBO BOJBI MOXKET MPUBECTH K MOC-
JIeT0BaTEILHOMY MPUPOCTY BO BCEX MOCIEAYIOMINX BETBIX BOJOOTIMBHON CETH M TIOCIIEICTBUSM B
BHUJIC TIOATOTUICHUS BBIPAOOTOK, 3aTOIICHHUS C TIEPEKPHITHEM BCETO CEYCHHUsT BEIPAOOTKH, 00pazoBa-
HUS «BO3JIYIIIHOTO MEIIKa» B BHICOKO PACIIOJIOKEHHBIX ydacTkax (Taodu. 1).

Taonuua 1
Pacxoowt 60061 8)3106b1X NYHKMAx cemu 20PHbIX 8bIPAOOMOK NPU HOPMATLHOM U ABAPUTIHOM NPU-
MOKAX 800bl U B03MOICHBLE BUOBL OCTONCHEHUS ABAPUU

Ne Bet- Pacxon BosbI B BETBU BapwuaHTbI 0ClI0OKHEHUs aBapun
BH HOPMaJIbHBIN aBapUMHBIN 0/0,<1 |0/01 0/0:1>1
lragaio 0 0O Her Bo3znym- Bo3znymneri
HBII MENIOK MEIIOK
I xoHeln 0,=0; 0,=0,+0, [loaronnen. |3aromenue| 3aroreHue
4 0,=0,+0/, 0,=0,+0,,+0, Her 3aToruieHne| 3aToruieHue
10 010=0;+01:+012 |010=0;+0;,+012+0, Her Her 3aromiienue

BonocOopHUKH BBINOIHAIOT QYHKLNIO Oy(hEepHBbIX EMKOCTEH, NO3BOJIAIOUINX B TEUEHUE HEKO-
TOPOr0 BPEMEHU MPEJOTBPATUTH 3aTOIJIEHUE BHIPAOOTOK B TOM Clly4yae, KOTJa aBapUHBINA MPUTOK BO-
bl TIPEBBIIIACT [10/1a4y Y4aCTKOBOTO MJIM HIAXTHOTO BOJOOTIIMBOB. Tak MpOA0JKUTEIHOCTh 3a0JIHe-
HUS y9aCTKOBOTO BOJAOCOOPHHUKA COCTABHT /3,=V3/(0>+Q1;+0,). DT0 Bpems T0JKHO ObITh OOJIBIIE YeM
IIPOIOJKUTEIILHOCTD 3, OTIOBEILEHHUS U 3BaKyallud TOpPHOPaOOYMX M3 CAMbIX OTAAJIIEHHBIX paboumx
MECT rOpHU30HTa, a TAKXKE OpraHu3aluy IIEPBUYHBIX MEP MO0 JIOKAIN3alluK aBapuu, T.€. t30/13,>1.

OnpenesieHHYIO CIIOKHOCTD MIPEACTABIISIET ONpe/ie/ieHHe BEIMUMHbI aBapuitHOro rnputoka Q,. B
MIEPBOM NPUOJIMHKEHUH, MOYKHO PYKOBOJICTBOBAThCS OPUEHTHPOBOYHBIMHU 3HAUEHHUSIMU, UCXO/IS U3 OLie-
HKM BMECTHMOCTH I10/Ipa0aThIBa€MOI0 pe3epByapa M BO3MOXKHOM MPOIYCKHOM CIOCOOHOCTH IyTH
npopbiBa BoAbl. TakuM e 00pa3oM OLIEHUBAIOT MTPOAOIDKUTEIBHOCTh OCTYIJICHUSI BOAbBI B BHIPAOOT-
Ky. MOHO HCIIOJIb30BaTh UMEIOLINECS] CTATUCTUYECKUE JTAHHBIE O PUTOKAX BOJbI B IIAXTHI (pHC. 3).

M3 BOJAOHOCHBIX TOPU30HTOB

286 B 13 reoJOrMYeCKUX HapyIICHUN
13 CKBAKHH
195 B 13 CTapbIX TOPHBIX BHIPAOOTOK
154
135 ' CIIOBEPXHOCTH
70
49 40 " 51
29 20 23 16

32 59 641 1133, l:;_r,o 108
0-20 21-40 41-60 61-80 81-100 Bonee 100

3
Puc. 3. — 3annosvie npumoxu 600vl (M°/uac), 3apecucmpupo8anHvie npu 3amonieHuU 2OpHbIX Gbl-
pabomok
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CraTrcTHYecKre TaHHBIE CBUIICTENTLCTBYIOT, YTO IMPUTOKH BOJIBI IIPH TIPOPHIBAX B TOPHBIE BBIpa-
6oTku maxt Jlonbacca B 3aBUCUMOCTH OT I€0JIOTHYECKUX U THAPOr€0JIONMYECKUX YCIOBUM Kosiebanch
B BeChMa IIUPOKUX Tpeeiax — OT eIUHHMII IO ThICSY KyOOMeTpoB B 4ac [2]. OqHaKko, OCHOBHOE KOJIMYe-
CTBO aBapHil XapaKTepU3yeTCsl BEIMUMHON MaKCUMATIbHOTO JJONOJIHUTEIBHOIO BoonpuToka Jo 40...60
M/uac. DKCTpeMarbHBIe IPUTOKH BOBI HocTHramu Gosee 100 ' /uac (puc. 4). TIpy BeIEHHH TOPHBIX
paboT B yrpoxaeMbIX IO MPOPBhIBaM BOJbI YUacTKax CIEAYeT OpraHU30BbIBATH MOHUTOPHUHI ITOTOKOB:
PETYISPHO B T€YEHUE CMEHbI (PUKCUPOBATh PACX0]l BOJIbI MOCTYIAIOIIEN U3 ropHO BeIpaboTku. Kpome
TOr0 — KOHTPOJIMPOBATh U3MEHEHHUE €€ [IBETHOCTH U 3aIlaxa, YTO MOXKET ObITh npeasecTHuKoM UC.

341 B3 BOJIOHOCHBIX TOPU30HTOB
113 reoJIOrH4ecKuX HapymeHun
U3 CKBAXUH

®113 cTaphIX TOPHBIX BEIPAOOTOK

61
37 2

7

3 6 4 2 9 331 8 4 1 1 1410 3100
m_ - o

0-20 21-40 41-60 61-80 81-100 6onee 100

3
Puc. 4. — Yposnu ycmanosuswuxcs npumoxos (M’/uac) npu npopwieax 600vl

Kak npaBuio, mnociie nepBUYHBIX 3aIMOBBIX YCTaHABIUBAJICA CTAOUIBHBIM YPOBEHB JOIMOJI-
HUTENBHBIX (ABAPHIHBIX) IPUTOKOB B TOPHBIC BRIPAOOTKH Ha ypoBHe 10 20 a’/uac. TIpomomkuTe-
JIBHOCTb MOCTYIUIEHHSI BOJBI COCTABJIsTIa B OCHOBHOM OT 1 1010 CyTOK, XOTSl B OTJEJIBHBIX CIydasx
npesbimana 1000 cyroxk.

OnpIT PKCIUTYaTallUM CBUJETENILCTBYET O IpobiiemMe olecrieueHuss IpoTUBOaBapUiHON 3a-
LIUTHI IIaXT, 3aKJII0YAIOIIEHCs B yXYAIIEHUN HAaIOPHO-PACXOAHBIX XapaKTEPUCTHK IAXTHBIX BOJIO-
OTJIMBHBIX YCTAHOBOK M3-32 YMEHBIICHUSI IPOMYCKHBIX CEUEHUM TPyOOIIPOBOJOB OTJIOKEHUSIMU HA
UX CTEHKaX, NOBBIIIEHHBIM a0pa3MBHBIM U3HOCOM PabOYMX KOJIEC HaCOCOB.DTO BBI3BAHO BHICOKUM
COJIEp’)KaHWEM B3BELIEHHBIX YACTUIl B MOTOKE OTKAUMBAEMON BOJIbI U 3HAYUTEIbHBIM KOJIMYECTBOM
PacTBOPEHHBIX B HEM COJIeH U T'a30B.

[[TaxTHBIE BOJIBI 0Opa3yIOTCS IPU CMELUIMBAHUU ITOTOKOB CTEKAIOUIUX B TOPHbBIE BHIPAOOTKHU
MUHEpaJIbHBIX (COJIEPKAIIUXCSl B TOPHOM MacCHUBE), KaK MPaBUJI0, MUHEPAIN30BAHHBIX, U TEXHOJIO-
FMYECKUX — MCIIOJIb3YEMbIX ISl OOpPBOBI ¢ BHIOpOCAMM, IMBUIBIO, TIOXKAPAMU U APYTUX Liesied. DTu
BO/JIbl HEPEIKO 00OTrallleHbl, BCIEACTBUE 00JIee BBICOKOTO, YEM Ha MOBEPXHOCTH, MapLUaIbHOIO Jia-
BJICHUS, XUMUYECKU aKTUBHBIMU ra3aMu: KHCIOPOJOM, AUOKCHUIOM YIJIepoJia, CEpoBOA0pooM. B
HE3HAYUTEJIbHBIX KOJIMYECTBAaX OHU COJEP)KAT METaH, PaJIOH, T'eJIUi U Ipyrue raspl.

N3BectHO, 4TO 0KOJI0 2% OTpabaThIBAEMBIX 3aI1aCOB MCKOIAEMOI0 B MPOLECCE BHIEMKU IIPEB-
palaroTcsi B Mbllb, KOTOPasi OCEAAET Ha CTEHKaX BBIPAOOTOK MJIM OCTAETCS B TPAHCIIOPTHOM IOTOKE
rOpHOM Maccel. YacTh yrojabHOW M MOPOJHOW IBIIM, KOTOPYIO CMBIBAKOT IIPH BEJIEHUHU MPOTHUBOIIBLIC-
BbIX MEPONPUSITUH, OCTYAET B BOJOOTIUBHYIO CE€Th IIaXThl. B BOAHOM MOTOKE MPOUCXOIUT CMaYH-
BaHHWe, HA0yXaHWE YaCTHI] M PACTBOPEHUE COJICPIKAIIMXCS B HUX COJIEH U OCHOBaHWH. MuHepanu3amms
BO/IbI CYIIIECTBEHHO YBEJIMYMBAETCS, KPOME TOTO 00pa3yroTCs KOJUIOUAHBIE KOMIIOHEHTHI. Takast cMech
HACBIIIEHHbIX I'a3aMU XUMUYECKU aKTUBHBIX PACTBOPOB, COZEpIKAallasi TBEPAbIE U resneoOpa3Hble B3Be-
CH IIPEJCTaBIIET COO0I0 arpecCUBHYIO CpPely, CIOCOOCTBYIOLIYIO HHTEHCUBHON KOPPO3UH CTEHOK TPY-
OOIPOBOIOB U 3aKPEIUIEHUIO HA HUX IPOYHOI'O HEPACTBOPUMOIO HAJIETa, KOTOPBIM MEPEKPHIBAET B Te-
YEeHHE HECKOJIBKUX MECSILIEB OCHOBHYIO YacCTh IIPOXOJHOTO CeUeHHs TPYyOOIIpoBoa.

BHyTpumaxtHele CTOYHBIE BOJIBI, COAEPIKAINE B CBOEM COCTaBE 3HAUUTEIHHOE KOJIMUECTBO
TBEPAbIX B3BECEH, TAKUX KaK YaCTUUKH TOPHOU MOPOAbI, YIJIs, IPOJIYKTOB KOPPO3UH U Ap. ABISIOT-
cst abpa3uBHOM cpemoit. OcCOOEHHO MHTEHCUBHBIN U3HOC OHA MPOU3BOIUT B MECTaX C BBICOKOM CKO-
POCTBIO MOTOKA, T.€. B MOJOCTAX LIEHTPOOESKHBIX HACOCOB, IJIe UCTUPAIOTCS JIONACTU U CTEHKU pa-
004MX KOJIEC, yBETUUUBAIOTCS Mapa3UTHbIE 3a30PbI.
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Coueranue Takux Moka3arejell Kak CHIKEHHE MPOMYCKHOM CIOCOOHOCTH ceTu (TpyOorpo-
BOJIa) C YBEJIMYEHUEM €€ TUJIPOJMHAMHYECKOTIO COIPOTUBIICHUS, & TAK)KE CHI)KEHHE HAIopa U I10-
Jlaud HAcocoB oOecredyrBaeT 3HAYUTENIBHOE COKpAallleHUE pPacXoJ0B BOJOOTJIMBHBIX HACOCHBIX
YCTaHOBOK, B 4acTHOCTH (s U Qjgp(cM.pHC.2). DTO HETaTUBHO OTPAXaeTCAd HA TAKUX MOKa3aTesix
KaK BpeMs 3aTOIUICHUS 134,16, DBAKYALUH {35, 16,3aCTUTHYTBIX aBapI/Ieﬁ mozei ¢ TOpHU30HTA U U3 IIa-
XTI U3-3a u3MeHeHus: cootnomenut 0/0, u Q;¢/Q, (cm.tabdmn.1).

[TomoOHOE BO37EHCTBHE HA TIOKA3aTeNM OE30MACHOCTH OKa3bIBACT 3aWJIMBAHHE BOJOCOOPHHKOB
13-3a TOTO YTO B HUX 3aMEJUISETCS] CKOPOCTh JIBHKEHHUS TIOTOKA, 3TO CIIOCOOCTBYET BBINAJACHUIO B3BECEH
Y HAKOTUICHHIO MX B MOJIOCTSIX BOJIOCOOPHHKOB, YTO TIPHBOJIAT K YMEHBIIICHHIO Pabourx eMKocTer Viuls
(cM.puc.2). B koHEUHOM cyeTe, 3TO TaKKe MOXKET IMPUBECTU K COKPALIEHUIO BPEMEHH 3aTOILUICHUS TOpu-
30HTAat3y WIN IIAXTHI 5. HeraTuBHOE BIMSIHUE BBIIICHA3BAHHBIX BHYTPEHHUX (DM3HKO-XUMHICCKUX (hak-
TOPOB MOKHO 0XapaKTepU30BaTh OJJHUM TEPMUHOM — JIerpafaliyisi BOJOOTIMBHON CUCTEMBI.

[Tpu monToTUIeHNH BBHIPAOOTOK MOTOKOM BOJBI BEIHOCHUTCS PA3JIMYHBIE MaTEPUAIIbI, TaKHeE
KaK CIIeIOAeXk/1a, BEHTUISIIIMOHHBIE TPYOBI, KPETIeKHBIC JIETAN, TUTACTUKOBBIE €MKOCTH U JIp. OHU
MOTYT CTaTh NMPUYMHOW 3aCOPEHHS BCACHIBAIOIINX MAaTPYOKOB BOJOOTIMBHBIX HACOCOB M BBHI3BATH
UX «IIOMITaXK».

AXTyalTbHBIM SIBIISICTCSI pa3pabOTKa OpraHW3allMOHHBIX W TEXHWYCCKHX MPEUIOKECHUH 110
MIPEIOTBPALLEHUIO WIH CYILIECTBEHHOMY CHIKEHHIO JAETpajallii. DTO aKTyalbHO B CBSI3U C TEM, UTO
MHTEHCUBHAs JIerpajalusi BOJOOTINBA CO3A€T Yrpo3y KauecTBeHHO HOoBoro Bujaa UC, oOycnoBiieH-
HOU TIOJTHBIM OTKJIFOYEHHEM DJICKTPOSHEPTUH Ha IIaXTe — 3aTOIICHHEM BBIPAOOTOK TPH OCTAHOBKE
BOJOOTIMBHBIX HacocoB (Qsu Q9 paBHbl 0). 3HaUUTEIbHOE COKpaIlleHHEe paboyell BMECTUMOCTH OTC-
TOWHUKOB U BOJOCOOPHHUKOB (V311 Vs 3HAUMTENFHO MEHBIIIE PACUYETHBIX) NMPUBOJIUT K PE3KOMY yMe-
HBIIEHUIO BPEMEHU /3UJTUEs U, COOTBETCTBEHHO, 0€3011acHOCTH ropHOpabounx. Bricokas BeposTHOCTh
TaKOTO POJIa aBaAPUHHBIX CHTYallUil MOATBEPIKIACTCS CTATUCTUIECKUMH JaHHBIMU [3], OoaTBEepIKIa-
IOIIMMH, YTO OTKITFOUEHHS DJIEKTPOIHEPTUU COCTaBIISAIOT 0KoJI0 ueTBepTH Beex UC (puc. 5).

MapeHue nwogen B MopaweHue
Bbipabotku; 1; 4% AreKTpU4eCKUM
TOKOM; 1; 4%

. . 0,
Opyrue; 3; 12% HecuactHblit

cnyyau; 5; 19%

3acTpeBaHue Knetmu
unu 06pr8 KaHarta;

1; 4%
Oblee OTKNIOYEHUE MpepynpexaeHue
3NEeKTPO3IHEPPInu; . paHHUX cTagui
6; 23% cCaMoOBO3ropaHus; 2;

OcraHoBKa BITI; 7;
26%

8%
Puc. 5. Konuuecmeo nuxsuouposannvix 6 2010 200y noopazoenenusmu I'BI'CC asaputinvix cumya-
yuti Ha waxmax Yxpaunwt [3]

B koHEUHOM cueTe, 3TO TaKKe MOXKET IPUBECTH K COKPALICHUIO BPEMEHU 3aTOIIEHHS TOPH-
30HTA 110 CPAaBHEHUIO C PACUETHHIMU MOKa3aTeJIIMU /3 WM LIAXTHI 5. B ToM ciiyuae, korja oobem
BOJIOCOOpHUKA COKPAaTUTCS B pe3yJIbTaTe 3aCOPEHUsI, HAIpUMEp Y4acTKOBOTO - 10 V35, BpeMs 3aTo-
IUIEHUS] TOPU30HTA COCTaBUT3,=V30/(02+ ;). Takas cutyanust NpuBOIUT K TOCPOUHOMY IpeKpa-
IIEHUI0 OTKAYKU BOJBI (13)<t3) W COKPAILEHUIO PaACI0JIaraéMoro BPEMEHH Il BBIBOJA JIFOACH W3
YIPOXKAEMBIX BBIPAOOTOK T.€. £3,/139<1.
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CrparernyeckiuM HanpaBjICHUEM CHIKEHHSI PUCKOB aBapuil CBA3aHHBIX C 3aTOILIEHUEM TO-
PHBIX BBIPAOOTOK SIBJIsieTCS Mpo(dUIaKTUKA IPOPHIBOB BOJABI U 0OecrieueHne HaJAeKHOM paboThl BO-
nootnuba. Hanbosee BaKHbIM SBIJISETCS IPOTHO3UPOBAHUE YIPOKAEMbBIX CUTYallUii, @ UMEHHO IIPO-
BeneHue oneHku usmenenuss HJIC B o0iacTu BO3MOKHOTO HaXOXKJEHHs pe3epByapa BObl, POBe-
JIeHMEe MOHHUTOpPUHIa BOJONPUTOKA, OOECleuyeHUE HAJEeKHOIO pe3epBa IOJAaYM BOJOOTIMBHBIX
YCTaHOBOK, MIPENyNPEXIEHUE IerpaJallii BOJOOTIMBHBIX CUCTEM.

B 3aBucumocTH OT YpOBHS NPHUTOKA BO3MOXHO HECKOJIBKO BapUaHTOB Pa3BUTHUS aBapuu.
He3nauuTenbHoe MOCTYyMIIEHNE BOJIbI IPUBOIUT K MOBBIIIEHHON Harpy3Ke Ha CeTb BOJOOTIIMBA O€3
CyLIeCTBEHHBIX NocieAcTBuil. [Ipy Gojiee UHTEHCUBHOM IMPUTOKE, MPEBBIIIAIONIEM BO3MOKHOCTH
CaMOTEYHOI'0 BOJIOOTJIMBA, IPOUCXOAUT MOATOIJICHUE MOArOTOBUTENBHBIX BIPAOOTOK 0€3 mepek-
PBITUS UX CEUEHUsl U HapyuieHus nposerpuBaHus. B takoit UC sBakyauus nronel U3 aBapuiHON
BBIPAOOTKU erie BO3MOXKHA. [Ipu nmpopeiBax BOJIbI, MPEBBIIIAIOMINX BOZMOKHOCTH Y4aCTKOBOTO BO-
N00T/IMBa (TI0JJa4y HaCOCOB U BMECTUMOCTh BOJOCOOPHUKA) MPOUCXOIUT 3aTOIJICHUE TOPU30HTA U
JIOJM MOTYT HE YCHETh 3BAaKyHpOBAaTbCS U3 TYNUKOBBIX BbIpaboTOK. Eciy BenuuuHa U ATUTEINb-
HOCTb aBapUUHOTO IMPUTOKA BOJBI IIPEBBIIIAIOT PECYPC IIAXTHOTO BOJOOTINBA (BMECTUMOCTH BOJIO-
COOPHHMKOB M IOJ[a4yy OCHOBHBIX U PE3EPBHBIX HACOCOB), BOBMOHO 3aTOIUIEHUE IIAXThl C KaTacT-
POPUUECKUMHU MTOCIEICTBUSMU.

[TepBoouepenHoii 3a1aueii mpu TUKBUAAIIMN aBapUH, CBA3aHHOM C 3aTOTICHHEM BBIPAOOTOK,
SIBJISIETCS CIIACEHUE 3aCTUTHYTHIX JIIoAeH. [[1s1 3TOro JOMmKHBI OBITH MOJTOTOBIEHBl COOTBETCTBYIO-
1Me MO3MLIMM IUIaHa JMKBUJALMKM aBapuid, B KOTOPBIX MPELYCMOTPEHBI CIIOCOOBI OOHApY:KEHUs
(monutopunra) UC, onoseuieHus: TopHOpabounX, MapLUIpyThl IBaKyaluu nepconaia. Ilyru BeiBoaa
mofie 13 BbIpaOOTOK, UMEIOIIMX JBa U 0oJjiee BbIXOJA, CJIEIyeT MPOKJIa/AbIBaTh MO MECTaM He
YTPOKAEMBIM 10 3aTOIUIEHUIO C YIETOM aBAPUIHBIX BEHTUJISIIUOHHBIX PEKUMOB.

B TynukoBBIX BeIpabOTKaxX, KaK MOKa3aHO paHee, MPU 3aJIMOBOM 3aTOIJICHUH YCThSI MOXKET
00pa30BaThCsl «BO3IYLUIHBIH MENIOK», KOTOPBIH B HCKIIOUUTENbHBIX CIAy4yasx CIEAYeT HCIOJb30-
BaTh JJIs1 BpeMeHHoro yoexuia moaeil. [Ipu atom cinepyer odecrnednBaTh BOZMOKHOCTh OIIEPATH-
BHOM UX 3BaKyalliy C IOMOIIbIO BOIOJIA3HBIX TEXHOJIOTUM, IPOBEACHHUS CllacaTelbHbIX BBIPAOOTOK,
OypeHHUsI BOJJOCITYCKHBIX CKBa)KUH, IPUMEHEHUS APYTUX CPEJICTB.

BriBoablI.

1. HecMoTpst Ha OTHOCUTENHLHO HEOOJIBILIOE, 110 CPABHEHUIO C JPYTUMU 4YpE3BbIYaiHBIMU
CUTYalUsIMU, KOJIMYECTBO 3aTOIICHUN TOPHBIX BHIPAOOTOK OHU IPEJCTABIISIIOT CEPhE3HYIO MOTEH-
LHUATbHYIO YIpo3y JJsl TOPHOPAOOUMX U OMACHOCTh M3-3a CIOXKHOCTU U crienuduyHocTH paboT 1o
JIOKANMU3alUK U JTUKBUJAIIMH UX TOCIEICTBUM.

2. B 3aBuUCHMMOCTH OT ypOBHSI NMPUTOKA BO3MOXXHO HECKOJbKO BApUAHTOB pa3BUTHUS aBa-
pUU: — MOBBIILIEHHAs Harpy3ka Ha CeTh BOJOOTJIMBA; — MOATOIJIEHUE MMOATOTOBUTEIbHBIX BbhIpaldo-
TOK 0€3 NEepEeKPBITHS UX CEUEHUS U HapyLICHUs IPOBETPUBAHUS; — 3aTOIUIEHUE TOPU30HTA; — 3aTO-
IJICHUE [IaXTHI.

3. IlpopsaBmiasics B BbIpaOOTKH BOJa CO3/1a€T JOTOJHUTEIbHYIO HArpy3Ky Ha BOJIOOTIIHB-
Hble cucTeMbl maxT. [103ToMy Takue 3J1eMeHThl TaKUX CUCTEM KaK BOJOCOOPHHUKH, TPyOOIIPOBOIBI,
HACOCHI JIOJKHBI PACCUUTHIBATHCS ¢ YUETOM 00€CIeUeHUs HaJIe)KHOTO IIPUEeMa U OTKAYKU IPOTHO-
3UpPYEMbIX aBAPUIHBIX MPUTOKOB.

4. HeratuBHoe BiIHAHUE PU3UKO-XUMUYECKUX (PAKTOPOB HA 3JIEMEHTHI CUCTEMBbI IIAXTHO-
ro BOJOOTJIMBA NMPUBOJUT K €€ JErpajalliy, T.€. YXYALIECHUIO HAIlOPHO-PACXOJHBIX M 3aIIUTHO-
BPEMEHHBIX XapaKTEPUCTHUK, YTO IPUBOJUT K YBEIMUEHUIO aBAPUITHBIX PUCKOB.

5. BblsBiEHO CylleCTBOBaHME KaYeCTBEHHO HOBOW Yrpo3bl CBSI3aHHOW C 3aTOIUIEHHEM BbIpa-
00TOK, 00YCIIOBIEHHON COBOKYITHBIM BIIMSTHUEM HECTAOMJIBHOTO AJIEKTPOCHAOKEHUS IIaXT U Jerpaja-
MU BOJIOOTJIMBHOM CETH. DTO OIpEeisieT HE0OX0IMMOCTh Pa3pab0TKU OPraHN3allMOHHBIX U TEXHUYE-
CKHX IPEJUI0KEHUH 10 Tpe1oTBpalieHn o Takoro Buaa YC uimu cyiiecTBEeHHOMY €€ CHIKEHHUIO.
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