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AHHOTaUMs. YCTaHOBJICHO, YTO OOpYIIEHUE TOPOJI KPOBJIH, KaK MPaBHIIO, COMPOBOXKAACTCS NH-
TEHCUBHBIM BBIJIEJICHHEM METaHa U3 Pa3rpy’KEHHBIX YTOJIbHBIX IJIACTOB U IOPOJ B BEIPAaOOTaHHOE
MIPOCTPAHCTBO KAaK M3 KPOBJIM, TaK M U3 MOUBHI pazpabaTeiBaeMoro miacta. [Ipu npopeiBax rasza u3
KPOBJIM METAaHOBBIJICJIEHUE MOXKET 3HAUUTEJIHO YBEJIMUNBATHCS U JOCTUTaTh MAKCUMAJIBHBIX 3HAUe-
HUH B TEYEHHE HE3HAUUTEIBHOTO IIPOMEXYTKA BPEMEHU. 3aTEM MIPOUCXOIUT MOCTENEHHOE CHUXKE-
Hue aebuTa Belenstonierocs rasa. IIpemioxkeHsl reoJoruuyeckue KpUTepuu M pa3paboTaH METO.
MIPOTHO3a UMIYJIBCHBIX 3ara3upoBaHUi BBIPAOOTOK IMpH OOpymIeHHsIX KpoBiu. OOOCHOBaHBI CIIO-
cOOBI Aera3aliy ra30HaChIIIEHHBIX CTPYKTYP BOJIM3H 30H I'€0JIOTHYECKUX HAPYIIEHUH IIpU NepBUY-
HOM I0CaJ ke OCHOBHOM KPOBIJIM, KOTOPbIE PEKOMEHI0OBaHbI K BBIMIOJIHEHUIO IIPU COOPY>KEHHUH JIeTa-
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3aI[MOHHBIX CKBAKUH, TPOOYPEHHBIX U3 TOPHBIX BBIPAOOTOK U 3eMHOM noBepxHOCTH. Chopmymnupo-
BaHa METOJOJIOTHS pa3pabOTKU Mep /ISl MPEIOTBPAILEHHUS UMITYICHBIX BHE3AITHBIX 3ara3upoBaHUN
TOPHBIX BEIPAOOTOK MU OOPYIIEHHH MOPO OCHOBHON KPOBIIM B 30HAaX I'€OJIOTMYECKUX HAPYIICHUH.
Brimonnena anpo6anus pa3paboTaHHBIX CIIOCOOOB B IIAXTHBIX YCIOBHAX, MMOKa3aBIIas dPPeKTHB-
HOCTh MEPONPHUATHH, HAIIPABICHHBIX HAa NCKITIOYCHNE BOSMOKHOCTH 3ara3upOBaHUs TOPHBIX BBIpa-
00TOK Tipu OOPYIIIEHUH TOPOJ] KPOBIIH.

K1ioueBble c10Ba: BHE3aTHOE BIJICIICHNE METaHa, TI0CaIKa OCHOBHOM KPOBIIH, 3ara3MPOBAHHE,
MIECUaHHK, F€0JOrMYECKOe HapylIeHHe, CKBaXXHUHA, 3()(HEKTUBHOCTb.

OTtpaboTKa ra30HOCHBIX YTOJIbHBIX TUIACTOB Ha Imaxrtax JloHOacca ocliokHeHa
BBIJICJICHHEM METaHa B TOPHBIC BHIPAOOTKH, YTO SBJSETCS TIIaBHBIM (DaKTOpOM, OTpa-
HUYMBAIOIIMM HArpy3Ky Ha OYMCTHOW 3a00W M OCHOBHOU MPUYMHOM, MPUBOIAIICH K
MIPOU3BOJICTBEHHOMY TPaBMaTU3My, B CBSI3U C TEM, YTO I'a30BbIJICIICHUE NTPUBOJAUT K
B3PBIBAM U BCIIBIIIIKAM METaHa B TOPHBIX BEIpaOOTKax. B TeueHue mocaeaHux AecsTH-
JIETUH B IIAXTaX CTPaHbl IPOU3O0IIEI Pl B3PHIBOB METAHA U YTOJbHOMU MbLIU C TParu-
yeckuMu TocneAcTBusMu (maxTthl «Cyxomonbckas-Bocrounasy, «CrnaBsiHOCepO-
ckas», «3omotoe», uM. A.A. CkounHckoro, uM. A.@. 3acsanpko, uM. H.I1. bapakosa,
1y «lokposckoey, um. C.M. Kupora, «KpacHonumanckas», «tOxxHomonOacckas
Ne 1» u np.) [1, 2].

OpHol K3 pacrnpoCTpaHEHHBIX MPUYUH 00pa30BaHUsl B3PHIBOONACHOW ra30BOM
Cpelbl B BBIPAOOTKaX SIBJIIETCS BHE3AITHOE MOBBIIIEHHOE METAHOBBIIEIEHUE MPU TTO-
caJiKax OCHOBHOM KpOBJIH, NPUYEM HauboJiee ONTACHBIM CUUTAETCS METAHOBBIJICICHHUE
IIpU OOPYILIEHUH KPOBJIM B 30HE BIUSHUS re0J0ornueckux HapymeHui. M3sectHo [4],
YTO MMIYJIbCHBIE BBIJCICHUS] METaHA B PE3YJITATE OCAJKA OCHOBHOW KPOBIIUA IIPOUC-
XOJIAT B BEHTWJISIITMOHHBIX IITPEKAaX B BEPXHUX YACTAX JIaB MPU OTPaOOTKE IJIACTOB,
OCHOBHasI KPOBJISI KOTOPBIX MIPEICTaBIIEHAa MOIIIHBIMU TPYAHOOOPYIIAIOIIIMMUCS TTOPO-
namu (0OBIYHO 3TO — ECYAHHUKHU U U3BECTHAKH ). Kak mpaBuiio, Hanbosiee HHTEHCUBHOE
ra30BbIJIEIIEHUE UMEET MECTO IIOCIIE IIEPBOM IMOCAIKHU IIOPOJ OCHOBHOU KPOBJIM BCIIEI-
CTBHE aKTHBU3AIIMK HUCTOYHUKOB METaHa, HAXOASIIMXCA B MOJAPaOOTaHHOMW TOJIIIE.
[Tpuuém, cogepxanne MeTaHa B UCXOISIIEN BEHTWIALMOHHON CTPYE 3a OYEHb KOPOT-
KU MPOMEXKYTOK BPEMEHHU MOXKET JOCTUTATh B3PbIBOOMACHBIX KOHIICHTPALIUH.

Crnenyer UMETh B BUJY, UTO €CJIM B 30HY OOPYILIEHHUS MMOMAJAeT T€0JOrnYECKOe
HapylleHue, TO 1eOUT MeTaHa B BIPAOOTKH MOXKET YBEIMYMBATHCS 33 CUET MIPUTOKA
ra3a M3 BMEUIAIOUIUX MMOPOJl U CONMKEHHBIX IUIACTOB, YIAJIEHHBIX HA 3HAUYUTEIBHOE
paccTostHUE OT pa3padaTbIBA€MOro IJ1acTa.

HecmoTpsi Ha BBIIEYTIOMSIHYTbIE MHOTOUYHCJICHHBIE WCCIEIOBAaHUS B 00JacTu
00pBOBI C UMITYJIBCHBIMA METAaHOBBIJIETICHUEM, IO HACTOSIIIETO BPEMEHHU HE pa3pabdo-
TaHa HOPMAaTHBHAsI METOAMKA IMPOTHO3a Ta30BbIJEICHHS BO BPEMsI OOpYIICHHS TOPOJ
KPOBJIM B 30HAX I'e0JIOTUYECKUX HapylieHui. Takxe He pa3paboTaHbl U HE anpoOUPO-
BaHbI 9P PEKTUBHBIE U TEXHOJIOTUYHBIE MEPOIIPHUSATHS IO MIPEAOTBPALIECHUIO 3ara3upo-
BaHUS TOPHBIX BBIPAOOTOK /1J1s1 0OecriedeHus: 0€30MacCHOCTH BEICHUs TOPHBIX padoT 1O
ra3oBoMy (pakTopy IpH MEPBUYHBIX U MOCIEIYIOUUX OOPYIICHUSX TOPOJ KPOBIIH.

OTcyTCcTBHE HOPMATHUBHOM 0a3bl HE TO3BOJIMIIO MIPEAOTBPATUTH BHE3AITHOE BbI-
JIEJICHHE METAaHa U, KaK CIEJCTBUE, €ro B3pbIBbI Ha maxTax «3onoroe» ['Tl «Ilepo-
Maiickyrosib» (24.09.93r.) u um. C.M. Kuposa I'Tl «MakeeByrons» (07.05.01 r.),
MMEBILINX BECbMa TPArn4eCKUe MOCIEACTBUSA, a4 TAKKE MHOTOYMCIIEHHBIE 3ara3upoBa-
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HUSI TOPHBIX BBIPAOOTOK, MPUBOASIINX K AJTUTEIBHBIM IPOCTOSIM BHIEMOYHBIX Y4acT-
KoB. [IpumMepomM MOKET CIyX UTh BHE3AIMHOE 3ara3upOBaHUE TOPHBIX BHIPAOOTOK HA
maxte «XonoaHas banka» I'Tl «MakeeByronb» B Mae 2001 roga, KOTopoe OpuUBEIO K
IIPOCTOIO y4acTKa B TeueHue 9 nHel. J[ake eciau BHE3aMHOE ra30BbIICIICHUE 3aMpo-
THO3MPOBAHO, 00ECIICUUTh MOJHOE €ro MPEIOTBPaIlEHIE BEChbMa 3aTPyIHUTEIBHO.

Panee ObLIM BBITIOJIHEHBI UCCIIEAOBAHUS 110 aHAIU3Y OOCTOSITEILCTB B3PHIBOB
ME€TaHa U BHE3AMHBIX 3ara3upOBAHUI, TPOUCIICANINX B YTOJIbHBIX IIaXTaX Y KpPauHbI,
ObLITM cOOpaHbl CBEJCHUSI O FOPHO-T€OJIOTMYECKUX M TOPHOTEXHUYECKUX YCIOBHSIX
BCEX 3apPETUCTPUPOBAHHBIX CITyYasX 3ara3upoBaHUN TOPHBIX BIPAOOTOK BO BpeMsi 00-
pylIeHus mopo KpoBiu 3a nocaeanue 30 ner. Ux ananus no3Bosmni 000CHOBATh T'e€0-
JIOTUYECKHUE U TOPHOTEXHUYECKHUE XAPAKTEPUCTUKH YCIOBUN BHE3AMHbBIX 3ara3upoBa-
HUW TOPHBIX BHIPAOOTOK BO BpEMs TOCAIKU OCHOBHOM KPOBJIU B 30HAX I'€0JIOTMYECKUX
HapyILIEHUH, MPEAJIOKUTh METOIUKY IMPOTHO3a OMACHOCTU UMITYJIbCHBIX Ta30BbIIeIIe-
Huii [2, 16-18].

[ToaTomy B naHHOM paboTe paccMOTPEHbl OCHOBHBIE BOMPOCH MO pa3paboTKe
MEPOTPUATHIA U OlleHKEe WX d(PPEKTUBHOCTU I MPEIOTBPAIICHHS BHE3AMMHBIX UM-
MYJbCHBIX BBIJICJICHUSI METaHA U, COOTBETCTBEHHO, 00ECIIEUEHNI0 O€30M1aCHOCTH BeJie-
HUSI TOPHBIX paboT 1Mo ra3oBoMy (hakTOpy, BO BpeMsl IEPBUYHOMN U TIOCIEIYIOIIHX T10-
CaJIOK OCHOBHOW KPOBJIM B 30HAX I'€OJIOTMYECKUX HAPYIIECHUM.

Kak panee Ob110 yCTaHOBIICHO [2, 5] MEXaHU3M UMITYJILCHBIX MIPOPHIBOB METaHA
U3 KPOBJIM MOXET OBbITh MPEACTABIECH CAEAYIOMUM 00pa3oM. OAMHOYHBIN yTrOAbHBIN
acT pa3padaThIBA€TCs, HAIPUMEDP, B 30HE BIMSHUS IUIMKATUBHOTO (AaHTUKIJIMHAIM,
KyIosa, (piiekcypbl, OpaxMaHTHUKIMHAIA, OCEBbIE YaCTH aHTUKJIMHAIIMN) WIH MaJloaM-
IJTUTYAHOTO Pa3pbIBHOTO (HAABUTH, COPOCHI, B3OPOCHI) F€0JIOTHYECKOT0 HAPYIICHUS,
CITOCOOHBIX 00PA30BBIBATh Ia30BbIE «JIOBYIIKKW». HemocpencTBeHHas KpoBiis pa3pada-
THIBAEMOT'0 IUIACTa MPEACTABIIEHA JETKO OOpYIIAIOIIMMUCS Ta30HENPOHUIIAEMBIMU
nopoJamMu (apruJUTUTHI, aJIEBPOJIUTHI), BBIIIE KOTOPBIX 3aJleraeT TPEIIMHOBATHIN ra3o-
HACBIIICHHBIN NTECYaHUK (TPEIIMHOBATHIN KOJIJIEKTOP CBOOOIHOIO rasa).

Bo BpeMst 00py1ieHus: OCHOBHOM KPOBJIUA MPOUCXOAUT OOHAXKEHUE TPEIIUHOBA-
TOTO KOJIJIEKTOPA, B HAIIIEM CJIy4Yae ra30HACHIIIEHHOTO MeCYaHuKa U CBOOOJHBIN Ta3,
CKOIUBILMKACA B HEM, HAUMHAET MHTEHCUBHO BBIICISATHCS B TOpHBbIE BhIpaOOTKU. [Tpu-
4&M ra3 MOXKET BBIIETSATHCA C OOJBIIUX TUIOMIAACH, HAXOIAUIMXCS B 30HE BIUSHUS
OUYUCTHBIX paboT. CieayeT UMETh B BHY, YTO MOCIEAYIOIINE, ITOCIE UMITYJIBCHOTO
IpOpBIBa ra3za, 00PYyILIEHHS KPOBJIHU U, COOTBETCTBEHHO, pa3rpy3Ka ECUAHHKA, yiKE KaK
IPaBUJIO, HE BBI3BIBAET AHOMAJIbHBIX METAHOBBIICJIEHUI B CBA3M C JIera3aluid KOJUIeK-
TOpa ¥ BBIXOJIa OYMCTHBIX Pa0O0T M3 30HBI BIUSHUS HAPYIIICHHUS.

B kauecTBe 0OBeKTa NI MCCIEAOBaHUM 1O OrleHKe 3(PPEKTUBHOCTH TPEITIO-
YKEHHBIX MEPOIPUATUM PaCCMOTPEHBI aBapuu, npownsomenmue Ha maxrax Y «Ilo-
kpoBckoe», uM. C.M. Kuposa, um. A.®D. 3acaabko.

ABapusi B BH/J€ B3pbIBa MeTaHOBO3AYmIHOH cMecu (deBpans 2002 1.,
2013 r.), cBsI3aHHasA C BHE3AIMHBIM BBIJCJICHUEM METaHA U3 KPOBIHU BhIPaOOTKH, MPO-
u3oinia Ha maxte «KpacHoapmeiickas-3amaanas» Ne 1 (IY «ITokpoBckoey, T. Kpac-
HoapMelck). B 1-if 1ookHOM-01C OOPTOBOM BRIPAOOTKE, 0 KOTOPOM OTBOIUIIACH UCXO-
JS1ast BEHTWISIITUOHHAS CTPYsI U3 3- 10)KHOM JIaBbl 0710Ka Ne 6 mpou30111ET B3phIB Me-
TaHa, BBIJEISIONIErOCs U3 KPOBJIM IJIacTa. Y Ka3zaHHas BbIpaOOTKa Oblila MPOBEJEHA B
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LEJIMKE YT U TPUMbIKaia K BIpaOOTaHHOMY MPOCTPAHCTBY paHee OTPaOOTaHHOM 2-
¥ 10)xHOM JaBbl 0110ka Ne 6. Cxema MpoBETPUBAHUS BBIEMOYHOTO Y4acTKa 3-i F03KHOM
JaBbl ObLTa BO3BpaTHOTOYHAS. M3 BRIpaOOTaHHOTO MPOCTPAHCTBA METAH OTBOIUJICS T10
HEMOJIJICPKUBAEMO BEIPAOOTKE 3a MPEIeIibl BIEMOYHOTO Yy4acTKa.

Pacuérnast ra3000MIBHOCT yUacTKa MpH IIAHUPYEMOM CYTOYHOW Harpy3ke Ha
ounctHoi 3aboit 2000 T cocraBusama 14,2 M/mmuH. Ha yuyacTOoK IOAaBamoch
1770 m*/Mun BO3/1yxa, Harpy3Ka Ha OYMCTHOM 320011 B TeueHue 14 queit 10 aBapuu He
npessimana 1900 1/cyt. [lpu 3ToM KOHLIEHTpaIusi METaHa B UCXOJIAILIEH BEHTUIISIIH-
OHHOI CTpye OUYMCTHOW BbIpaOOTKM coctaBisiia 0,2 %, BbIEMOYHOIO y4yacTKa —
0,2-0,4 %.

AHanu3 IaHHBIX CTAIllMOHAPHON ammaparypbl KOHTpPOJISI METaHa, MoKasajl, 4To
HEIOCPE/ICTBEHHO Iepe] aBapheil B MeCTax pacloiokKeHUs JaTYMKOB HE ObLIIO MOBbI-
HIEHHOTO cojepkaHus metaHa. O0cien0BaHKe BEIPAOOTOK MOCIE aBAPUU MO3BOJIMIIO
YCTaHOBUTH, YTO TEMIIEPATYPHOE BO3/CICTBHE Ha MpeaMETHI (OyMmara, moau3TUIICHO-
Bas IUIEHKA, 000JI0UKa Kaleseit) Habmo1anoch TOMBKO B -1 F0KHOM-0MC OOPTOBOMA
BbIpabOTKe, NpUYEM B BEpXHEH yacTu e€ ceueHus. Takue cieapl TeMIIepaTypHOro Bo3-
JEMCTBUS XapaKTEPHBI JIJIS CITy4aeB paclpOCTPAHEHHS MJIAMEHU 10 CIOEBBIM CKOILIe-
HUSIM METaHa y KPOBJIU BBIPAOOTOK.

N3 TexHHMYECKON JOKyMEHTAIlMM BHUJIHO, YTO TOCJIEIHUE 3aMepbl COJIEpKaHUs
MeTaHa y KPOBJIM BbIPaOOTKH B IIEJIIX OOHAPYKEHUS CIIOEBBIX CKOIJICHUH ObLIM BbI-
MOJIHEHBI 32 CMEHY JI0 aBApUHU U PUMEPHO 3a 3 4 70 €€ BO3HUKHOBEHMsI. Bo Bcex city-
Jasx cojJiep)KaHne METaHa y KPOBJIM BbIpaOOTKH ObuTO B HOpME. [Ipu oOcnemoBaHmm
aBapuiHOrO ydacTka yepe3 12 4 mocne B3pbiBa B 1-i 10:KHOW-OMC OOpTOBOM BbIpa-
00TKe 0OHAPYKEHO CKOIJICHUE METaHa y KPOBJIM ¢ KOHIIEHTpaIuen 6 %.

MeTtan BbIIETSUICS U3 pasziioMa B BHUJE TPEIIMHBI B KPOBIE, MPEACTABICHHON
aJIEBPOJINTOM CPENHEN YCTOMYMBOCTH, MOIIHOCTH 1,6-6,9 M. Briwie 3ameran razoHoc-
HBIM BeIOpOcoonacHbli iecyanuk dzSds (8,9-16,5 m), 3arem anespoaut (0,6-0,8 M) u
naniee yroybHbli miacT ds (0,45-0,6 M). 30Ha pa3noma moOpoJ NpOCieKUuBaIach BAOIb
BBIPAOOTKH U YXOJIMJIa MO/ 3aTsHKKU KpoBiu. [IpumepHo uepes 1Boe CyTOK Mociie aBa-
PUM ra30BbIIETIEHUE U3 PA3JIOMa IPEKPATHIIOCH. ['a30HOCHOCTH yriiel m1acToB ds 1 ds!
B paiioHe BHIPaOOTOK 3-i 105KHOM J1aBbl O110ka Ne 6 cocrasser ot 15 10 20 M/ ¢.6.M.,
ra30HOCHOCTh BeIOpocoomnacHoro necuanuka d;Sds m3mensercs or 1,8 1o 5,9 M Ha
1 M>. BBLIO YCTaHOBIIEHO, YTO 00pPAa30BaHUE TPEUIMHOBATOM 30HBI IIPOM3O0LLIO BCIIE/I-
CTBHE BO3/ICHCTBUA Ha BMEIAIONINE TOPO bl HAKIAABIBAIOIINXCS OJIHA HA IPYTYIO 30H
OTIOPHOTO JaBJIeHUs OT 3-U U 2-i 10KHBIX JiaB 610ka Ne 6. [Tpu momHocTH pa3pada-
TBIBa€MOTO Tu1acTa 1,8 M 1 riyOrMHE TOpHBIX padOT 658 M 30HBI OMOPHOTO JIABJICHUS
OT J1aB pacrpocTpadsuiuck Ha 60-70 M. OOpazoBaHue pa3jiomMa U PaCKpbITUE TPEITUH
MIPUBEJIO K TOBBIIIEHHOMY BBIICJICHUIO METaHa U3 MOJOCTEH pacciioeHus MOpo/I B paid-
OHE Ta30HOCHOTO MEeCYaHUKa U YroJbHOTO IiacTa ds, B pe3ysibTaTe Yero B BEpXHEU
YacTU CeueHUs BHIPpaOOTKM 00pa30oBajoch ClI0eBOe CKomieHue metana. [lpu cpemaneit
CKOpPOCTH JIBIKEHHUS BO3/1yXa B 1-i 103kHOI-Ouc 60pTOBO# BhIpadoTke 1,2 M/c MUHU-
MaJbHO BO3MOXHBIA pacxoj MeTaHa, JOCTaTOYHBINA sl (POPMUPOBAHUS CIIOEBOTO
CKOILIEHUS, COCTaBIIsI 0k0J10 0,9 M>/MuH. Kak OKa3bIBAOT PacyéThl, IIPU TAKOM pac-
XOJI€ CII0OEBOE CKOIIEHUE MOTIJIO 00pa30BaThCs B BEIPAOOTKE 3a 38 MUH Ha y4acTKe 110
100 m. MeTaHOBO31y1IHAs! CMECH B CIIO€BOM CKOIUIEHUMHU y KPOBJIM BOCIIAMEHUIIACH
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M3-3a UCKPEHMS B 1EMsIX ¢ HanpspkeHueM 36 B nmoBpexaénnoro kadens KBBI'-10x1,5
curHaiu3aiuu MoHopenbcoBoil goporu JAMKIJIL. OnucanHoe BHE3alHOE BBIACICHUE
METaHa, IPUBEIIINE K TPArH4€CKUM MTOCIEACTBUAM, ABJISIIOTCS OAHOM U3 pa3HOBUIHO-
cTell cydIspHBIX BBIIEICHHUM, BEI3BAHHBIX aKTUBU3AIMEH T€OMEXaHUYECKUX MPOIiec-
COB B TOPHOM MAaCCHBE B 30HaX BIIMSHUS OMIOPHOTO JIABJIEHUS OT OYMCTHBIX BbIpado-
TOK.

ABapus, npousomenmas 12.08.2014 roga B 10 yacoB 20 MUHYT Ha BBIEMOY-
HOM yuacTke B 7-i roxHOM jaBe Oyioka Ne 10 mmacta dg OAO »lllaxToynpaBieHue
«IToxpoBckoe».

7-s 10kHas yaBa O1oka 10 pacmonokeHa B FOrO-BOCTOYHOW YACTH IIAXTHOTO
noJiss. O4yrcTHBIE pabOTHI BEAYTCs M0 mpocTHpanuto. Cucrema pa3paboTKu — CTOI00-
Bas. B mpenenax BbIEMOUYHBIX MOJEH TeXHOJOTUsI paboT — OecrenukoBas. Cucrema
YOpaBJICHUS KPOBIIeH — ToyiHOe oOpymieHue. [IpoekTHast JirHa BRIEMOYHOTO CTOJI0A
NPOTSAKEHHOCTHIO 2920 MeTpoB npu ayivHe JaBbl 304 METPOB.

JlaBa Ob11a 060pynoBana MmexanuzupoBanHoi kpenbio 3KJ90T (202 mit.), kom-
6aitnom — JOY4LS20 (1 mrt.), kouBeitep naBel — SZK-260/852 (310 M), moasiaBHBIM
koHBeitepom — PZF-05/P3 (120 m). C 21.07.2014 r. mo 05.08.2014 r. 7 roxHas naBa
6s10ka Ne 10 6su1a BpemenHo octanosiieHa. C 5.08.14 no 12.08.14 roxa npojaBuranue
JaBbl COCTaBWJIO 8,6 M, UTO COCTABWJIO CPEIHIOI HArpy3Ky Ha OUYMCTHOM 3a00i
1114 1/cyTku. BeiemMouHbIi yyacTok 7 105HO# aBbl 010ka Ne 10 mpoBeTpuBaeTcs 1o
MPSMOTOYHOM CXE€M€ IMPOBETPUBAHUS C IMOACBEKEHUEM HCXOJSAUIEH CTPYyH BO3AyXa
tuna 2-B-3-H-1T.

[Ipu otpaboTke jaBbl JAerazamus BbIpa0OTAaHHOTO MPOCTPAHCTBA OCYIIECTBIIS-
J1aCh OTPOCTKAMHU TPYO, BCTABJIEHHBIMHU B BEPXHIOIO YaCTh JIMTON OXPaHHOM MOJIOCHI C
maroM 10-15 m. /Iuamerp nepBoix nstu Tpyo 219 MM. 3aTeM UCTIOIB30BATUCH TPYOBI
nuaMmeTpoM He MeHee 159 mm. Konelr razooTBojsiiel TpyoObl HAXOIUTCS B BbIPabo-
TaHHOM IMPOCTpaHCTBE Ha paccTosiHuu 0,5-1,0 M OT TMTON OXpaHHOU MONOCHL. J{J1s He-
JOMYIIEHUSI 00pa30BaHusl OMACHBIX CKOIJICHUH METaHa y COMPSIKEHMS JIaBbl C BhIpa-
00TKOM C ucxosIen cTpy€il Bo3yxa (moaaep:;KkuBaemMasi 4acTh) B OXpaHHOW MOJI0Ce
YCTAHOBJIEHBI T'a30-APEHAKHBIC KaHAJbI, JIUHOU 2,0 M, 1 paCCTOSHUEM MEKY KaHa-
namu — 5 M. Ha miTpeke B MecTe yCTpoiCTBa KaHAJIOB 00OPYAOBaHbI CMECUTEIIbHbBIC
KaMephbl.

04.06.2014 roga nmpou3somia NepBUYHAs MOCaaKa NOPOJ OCHOBHOW KPOBJIH B 7
102kHOM J1aBe 0s10ka 10. CoryiacHO BBIMOJHEHHOTO pacuéra 0KUJaeMoe CpeHee MeTa-
HOBBIJICJIEHUE B OYMCTHOU BBIPAOOTKE cocTaBisia I,, = 2,47 M>/MuH, HA BEIEMOYHOM
yuactke — I, = 14,56 M*>/MuH, HEOOXOQUMBIN PACXOJl METaHa, KaTUPYEMbIii Jerasa-
umeit Iy, = 3,38 M>/Mun, pacxon Bo3ayxa I MIPOBETPUBAHMS OYMCTHOM BBIPAOOTKH
Qou. = 422 M?/MuH, BbieMOYHOTO yuacTka Oy, = 1676 M>/MUH, B BHIpabOTKE C MOJCBE-
Karomen ctpyéii Bosmyxa Qpon = 756 M>/MuH. TpaHCIOPTUPOBKA METAHOBO3LYIIHOMI
CMECH U3 BBIPaOOTAaHHOTO MPOCTPAHCTBA OCYIIECTBIISIIACH 10 OTPOCTKAM TPYyO y4acT-
KOBBIM TPyOOIPOBOIOM AraMeTpoM 426 MM B MarucTpajibHbIM TPyOOIIPOBOAOM -
MeTpoM 530 MM TIpu cOBMECTHOM oTpaboTKe 3-i ceBepHOi jaBbl Oyioka Nel() Ha mo-
BepxHOCTHY10 BHC No 2.

KoHTposib conep:kaHusi METaHa U OTKJIFOUEHHE 3JIEKTPOOOOPYIOBAHMS HA aBa-
puiinoM ydactke Ne 7 6moka Ne 10 12.08.2014 roaa B epByr0 CMEHY OCYIIECTBIISIICS
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CTallMOHAPHOM arrapaTrypou e oy
AKM B cocraBe 4eTBIPEX amma- RREEE i L
pPaTOB CUTHAJIM3AaLMA U BOCbMH
NATYUKOB METaHa, aBTOMaTH4Ye-
CKMMHM TI€PEHOCHBIMU IPHUOO- ranionmd
pamu cepun «Curnan-5», nepe- B li
HOCHBIMH ~ HHTEp(epoMeTpaMn | * ===+ . | | | ]
[IU-11, meran-pene Juis KOM- USRI BN 0 11 T B
OaifHa M CWrHanU3atopamu me- | | AN :
tana cepuu CMC, coBMmeElIEH-
HBIMHU C IIAXTHBIMU CBETHJIbHU-
KaMH. JInHaMUKa KOHIEHTPaluu wmiﬁ& A RN e
METaHa B MOMCHT aBapui, M3MC- Pucynok 1 — JlunaMuka M3MEHEHUS! KOHIEHTPAIUU B
psutace paraukoMm J[3U-38, KO- | crpye Bosayxa CHs merana Ha naranke JI3U-38 Tuma
TOPBIN OBLTT YCTAHOBJIEH B 7 FOXK- JMB — TN

HOM  KOHBEUEpDHOM  IITpPEKE
6moka 10, mpeacrasiena Ha puc. 1.

DKcHepTHasi KOMUCCHS TTIOCUUTAIA, YTO TIEPE]] aBapueld B MECTE PACTIOJIOKECHUS
KoMOaitHa MEX Ty HEpOBHOCTSIMHU KPOBIIU M TIEPEKPBITUSIMH CEKITUI KPEITH HaXOUIach
METaHO-BO3/YIIIHAS CMECh TOpIOUYeH KOHIICHTPAIMH, 00pa30BaBIIasCs BCIICICTBUE MTO-
CTYIUICHUSI ME€TaHa U3 TPEIIMHOBATOTO MAaCCHUBA, KOTOpas BOCIIAMEHMJIACH U3-3a UC-
KPEHMUS [P PEMOHTE KOMOAHOBOTO KaOeIsl C MOCIEYIOUIUM IepemMenieHreM (poHTa
TOPEHUs B BIPaOOTAaHHOE MTPOCTPAHCTBO U BBIJIABIIMBAHUEM TOPSIIETO METaHA B MPHU-
3a00MHON MPOCTPAHCTBO OYUCTHOTO 3a0041.

[Ipu a3TOM IIpH MOCaIKe KPOBJIHM (JIaBa OTOILIA OT MECTa OCTAaHOBKH 8,4 M) mocJe
JUTUTEIBHOTO MPOCTOS MPOU30IILIO PACKPHITHE TPEIIUH B Ta30HOCHOM IECUaHHUKE OC-
HOBHOM KPOBJIM, KOTOPBIM SIBUJICS KOJIJIEKTOPOM JIJIsl IEPEMEIIICHUSI METaHa C TJ1aCTOB
cryTHUKOB ds' 1 ds?, 9TO COCOGCTBOBAIO UMITYJIbCHOMY «BBIIABIMBAHUIO» METaHA
Ha 32001 110 BCEHl JUIMHE JIaBHhl.

Jlanee pacCMOTPUM UMITYJIbCHbIE METAHOBBIACICHUS, TPOU3OIIEAIINE B KOPEH-
HOW BOCTOYHOW, 2-i1, 3-i1, 4-i1 U 5-i1 BOCTOUHBIX JIaBaX MpPH OTXOJIE OT L[ETMKAa MOHTAX-
HOTo XxojiKa miacTa hjo® Ha maxte um. C.M. Kuposa I'TI «MaxkeeByrosiby.

Paccmotpum BHauase oO1miue cBeeHHs 00 UCCIeNyEMbIX JaBax.

1-s1 BocTouyHas JiaBa Besia oTpaboTKy 1iacta hio® mo ero npocrupanuro. BeiHu-
Maemasi MOIIIHOCTh, 1,14 M, Bbixoa neryuux, 9,8-11 %, npupoaHas METaHOHOCHOCTb,
15-25 M3/1 ¢.6.M. Cucrema pa3pabOTKH — CIUIOIIHAS, YIIPABJICHUE KPOBJIEH — MOIHOE
oOpyIieHre, cxema IMPOBETPUBAHMUS — BO3BpaTHOTOuHas Tuna 1-B-H-B-BT. [nuHa
naBbl 200 M, niuHa BeieMo4HOTO 1moJist 1850 M. Beiemka yriis mpousBoiuiiach KomOaii-
HoM 1K-101Y u mexanusupoBanubiM komiiekcoM 1KJ[80. MunuManbHas rioniaib
MOTIEPEYHOTO CEUCHUS MPU3a00IHOTO MPOCTPAHCTBA OYMCTHON BBIPAOOTKH B CBETY
2,28 2. [Inanupyemas 1o0erda — 800 1/cyT. IlmanupyeMsblii pacxoa BO3AyXa I Ipo-
BeTpuBaHus yyactka — 1100 m*/mun. TinyOuna BeieHust ouncTHbIX pabot 150-190 wm.

HenocpencrBenHas KpoBisl Ij1acTa MpeacTaBlieHa TJIIMHUCTBIM CJIAHIEM MOIII-
HocThio 19,4-20,5 M, cpeaHell ycToiiunBOCTH. B mouBe muiacTta 3ajieraeT MeCYaHuK
MOIITHOCTBIO 2,0-2,3 M, IeCYaHO-TIIMHUCTBIN ClIaHel] MOITHOCTRIO 1,3-2,0 M, IeCYaHHK

e — b
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MOIITHOCTBIO 2,2-4,8 M U yroJabHbIN TJ1ACT /19" MonTHOCTBIO 110 0,3 M. YTo0J1 3aneranus
macra 9°.

[To majeHnto BHIEMOYHOIO MOJIS JaBbl PACIIONIOKEHO BRIPaOOTAHHOE MPOCTPAH-
CTBO BOCTOYHOW KOPEHHOM JaBbl, HeauK mupruHoi 100 M 1 BeipaboTaHHBIE TPOCTPaH-
CTBa 2-ii BOCTOUHOM JIaBbl, 0TpaboTaHHOU B mepuos ¢ 1999 r. mo 2007 r. (B mepuos ¢
mas 2001 r. mo 2006 r. 1aBa He 0TpadaThIBAIACh), 4-i1 BOCTOYHOM JIaBbI, OTPaOOTaHHOM
B 2001-2003 rr., 5-i1 BOCTOUHOM J1aBbI, oTpadoTanHoi B 2003- 2006 rT. 1 BeIpaboTaH-
HO€ MPOCTPAHCTBO 3-i1 BOCTOYHOM JIaBbl, 0TpadaTbiBaeMoi ¢ utoist 2007 rona. Pacmo-
JIO’)KEHHE TUIACTOB-CITyTHUKOB, 3aJICTalolMX B KPOBJIE M MOYBE pa3padaThIBAEMOTO
iacta /110° aHaJIM3UPOBAJIOCH IO T€0JI0ropa3BeI0UHbIM CKBakuHAM Ne 4667 u Ne4715
(Tabmuma 1).

Tabnuma 1 — PacionoskeHue miacToB-CIyTHUKOB OTHOCHTENILHO pa3padaTeiBaeMoro rmiacta hio®

CkBaxxnaa Ne 4667 CkBaxknaa Ne 4715
CumBon
Ne i/ paccrosiHue ot MOII[HOCTb I1JIa- paccTosiHue OT MOIIHOCTb IJIa-
miacra
miacTa hio®, M cTa, M miacta hio®, m cTa, M

1 1 107 0,25 117 0,1
2 1o 93 0,35 109 0,2
3 hit! 43 0,2 — —
4 hi 31 0,2 — —
5 hio! 19,35 0,6 20,5 0,6
6 hio® 0,0 0,9 0,0 0,94
7 hyo" 8,1 0,3 — _

[lepBuunoe oOpylIeHHEe KPOBIM B BOCTOYHON KOPEHHOM JaBe Iuiacta /;¢° mpo-
M30LI0 IIPHU OTXO/E JaBbl OT LIEJIMKAa MOHTaXHOT'O X0JIKa Ha pPAcCTOSIHUE 35 M MO KOH-
BeilepHOMYy TpeKy U 40 M 110 BEHTWISLIMOHHOMY. ['a30BbI/IeNIeHHE HAa YYaCTKE B 3TOT
nepuos cocraBwio 13,1 M*/mun. B nanbHeiiineM cpeaHuii 1e0MT MeTaHa HA yYacTKe
cocrapis 10,92 M>/MUH Ipy cpeaHECYTOYHOM 100bde 651 ToHHa (Tadm. 2).

2-s1 BOCTOYHAS JIaBa 1iacTa /(® Hadana pabotatsb B ceHTsiOpe 1999 r. Bo Bpems
NEPBUYHOTO OOpPYIICHUS HEMOCPEACTBEHHON KPOBIM (JlaBa OTOILIA OT IEJIMKA MOH-
TaXXHOTO XOJIKa Ha paccTosiHhe 17 M 1o KoHBeilepHOMy TpeKy U 30 M MO BEHTHUJIS-
IIMOHHOMY) OBIJIO OTMEYEHO yBenuueHue 10 40 M°>/MuUH 1eOuTa METaHAa HAa y4acTKe.
ITocne aBapuu, cnyunBiierics Ha maxte 05.05.01 r., naBa Obu1a ocTaHoBiIeHA. PaGoThI
B0o300HOBWIIUCHE B 2006 rony. [Ipu cpennecyrounoit Harpy3ke 990 TOHH cpenHuit ne-
OUT METaHa B UCXOALIEN CTpye cocTaBlIsl 8,6 M>/MuH. JlerazanoHHas cucTeMa Karl-
tuposana 10,8 m*/Mun merana.

4-s1 BOCTOYHAS JIaBa Ij1acTa Ao® mocie orxoa 4-if BOCTOUHOM J1aBbl miacta hjo®
Ha paccTostHue 25 M OT MOHTaXHOTro Xojika 05.05.01 r. Ha BEBIEMOYHOM y4acTKe IPOo-
M30IIEN BHE3AMHEIN IPOPBIB METAHA C HAYAILHLIM 1e0uTOoM He Menee 71 v /mumn. Jlu-
HaMUKa T'a30BbIACNICHUS PUBEeHA B Ta0J. 3, a 001l 00bEM BBIIEIUBIIETOCS 32 HE-
CKOJILKO CYTOK METaHa COCTABJISLL, IpUMepHO, 110 Toic.M>,

["a3zoBas cbémka, BoinoaHeHHas 07.05.2001 r., moka3ana, 4T0 OCHOBHOM MPUTOK
MeTaHa MPOUCXOUI U3 1eiauka Ha paccTossHuH 30-40 M 32 MOHTQXKHBIM XOJIKOM M3
KPOBJIM BEHTWJISILITMIOHHOTO ITPEKa MO X0y BEeHTWIILUOHHOM cTpyH (Tadu. 4, puc. 2).
Ha nsatumeTpoBOM yyacTke HITpeKa coaepxkaHue MeTaHa Ha pacctostHuu 10 0,3 M oT
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KpPOBJIM CO CTOPOHBI 2-i1 BOCTOYHOM JIaBbl cocTaBisuio 64,4 % u 3,5 % Ha paccTtosHUn
1,0 m.

Tabmuma 2 — CBeeHust 0 METAHOOOMIILHOCTH M CPETHECYTOYHOM HArpy3Ke Ha OYMCTHOM 3a00i BO-
CTOYHOM KOpeHHoi 1aBbl m.hio® B 2000 roxy

No . Mecsn
HawnmenoBaHue mmokasaresuei
n/n sHBaph | (eBpalb | MapT | ampenb | cpeaHee
1 |Cpennecyroynas n00b4a, TOHH 785 598 679 541 651
2 | MeTaHOBBIIEICHNE, M>/MHUH:
B OUKMCTHOM 3a00¢ 2.4 2,21 2,77 2,01 2,35
B UCXOJSIILIEH CTpye 3,6 3,56 3,65 3,67 3,62
3 |Hebur MeTgHa, KanTUPYyEMOI'0 CKBa- 7.4 73 7.5 7.0 73
JKHHAMU, M°/MUH
4 |Bcero Ha yuacTke, M°/MUH 11,0 10,9 11,2 10,7 10,92
Tabmuma 3 — J[nHamuKa ra30BbIICTICHNS Ha y9acTKe 4-i BOCTOYHOM JiaBbI TuL.hio®
Jle6ut merana, M>/muH | >71,0| 50,6 | 30,8 | 17,0 | 15,6 | 11,5] 10,6 | 83 | 5,1 | 51 | 4,6
Bpews nocie Hasana | 4| 351 17512801390 54 | 59 | 65 | 88 | 95 | 137
ra3oBBIJEJICHNS, Yac

Tabmuma 4 — Pe3ynbTaTsl ra30BOM ChEMKH Ha BBIEMOYHOM Y4acTKe 4-i BOCTOYHOM JIaBbl, BBITION-
Hennout 07.05.01 r.

Pacxop ra-
Howmep nyHkTa . Hebut me-
30BOH Conepxxanue
MecTo HaOIrOaAeHUA HaOJIIOAEeHUS 0 TaHa,
cMecH, MeTana, % 3
Ha puc. 1 3 M°/MHUH
M’ /MUH
OuncrtHas BeIpadOTKA 1 350 0,19 0,65
BeHTHIIAIMOHHBIN IITPEK (MCXOAsIIast
y4acTKa):
— 5 M OT OKHa JaBBI 2 460 0,72 33
— 10 M 3a MOHTa>KHBIM XOJIKOM 3 460 1,22 5,6
— 60 M 3a MOHTa)KHBIM XOJKOM 4 460 3,4 15,6

[TpuuunHoOi 3ara3upoBaHHs BBIPAOOTOK, MO MHEHHIO SKCIEPTHOW KOMHUCCHH,
pacclieZIoBaBIlIel TPUUUHBI aBapUH, SIBUICA Cy(QIISIp U3 ra30BOT0 KOJIJIEKTOpa B (hiIeK-
CYpPHOM CKJIaJIKe, BCKPBITOTO CIBUKEHUEM ITOPOJI KPOBJIM B BBIPAOOTAHHOM IIPOCTPaH-
CTBE 4-11 BOCTOYHOM J1aBbl. [Iociie mpekpaleHns MHTEHCUBHOTO BBIJICIICHUS METaHA U3
4-10 BEHTWJISILIMOHHOTO IITPEKa B 30HE ACHCTBUS Ccy(dJisipa B CTOPOHY 2-i BOCTOUHOM
JaBbl ObLIa TpOOypeHa Jiera3allioOHHAas CKBaKHHA B KPOBIItO. JIeOUT MeTaHa Mo Hel He
npesbimain 0,5 M>/MHH, 4TO CBHAETENLCTBYET 00 HCTOIIEHUHM MCTOYHUKA Ta30BbIIeIe-
HUSL.

[Tocne BOCCTaHOBJICHUSI OYMCTHBIX pa0OT U JajdbHEUIIe OTpabOTKU JIaBbl BHE-
3aIlHbIX 3ara3upPOBAHUI C BBICOKMM JEOUTOM MeTaHa He oTMedanoch. CpeaHuil neour
MeTaHa B ucxonsmiei crpye cocraisa 10,8 M*/mMun. JlerasaloHHON CHCTEMON Karl-
THPOBaOCh 16,8 M*/MuH MeTana. CpesiHsis Harpy3Ka Ha OYMCTHOM 3200 coCTaBIsIa
npu 3Tom 1060 1/cyT.

B 5-i1 BocTouHOI1 J1aBe myacTa /" Npu NPOEKTUPOBAHUU BHIEMOYHOIO Y4acTKa
MPEIO0JIarajioch, YTO CKOIIEHUS! CBOOOIHOTO METaHa, KOTOPBI BHE3AITHO MOXKET BbI-
JEJINTHCS B TOPHBIE BBIPAOOTKHU BO BpEMsI OOPYLIEHMsI OPOJ KPOBIU, UMEIOTCS U B
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TOPHOM MACCHBE Ha y4acTKe 5-i BOCTOUHOM J1aBbl. [|J1s1 MPOBEPKHU 3TOTr0 MPEIoIoxKe-
HUS ¥ IPEABApUTEIBHON JeTa3aliy YIIIenopogHOr0 MAacCUBAa C LIENBI0 MTPEIOTBpalIe-
HUS BO3MOKHOT'O BHE3AITHOTO MPOPbhIBAa METaHa U3 ra30BOT0 KOJUIEKTOPa IMOCIe Havaa
paboThI 5-if BOCTOUHOI JIaBbI IO pa3pabOTaHHBIM peKOMEHalusIM [2, 5] 66110 IPoOYy-
PEHO MSATh CKBaXXWH W3 BEHTWIALMOHHOW MarucTpalid 5- BOCTOYHOM JIaBbl U JIBE
CKBa)XMHBI U3 KaMepbl Ha 4-0M BOCTOYHOM KOHBeWepHOM MmTpeke (cm. puc. 1). Haburo-
JICHUS 32 TA30BBIICJICHUEM 10 CKBAXKMHAM TTOKA3aJId, YTO METaH 10 HUM HE BBIJEISUICS
KakK 710 Hadajia OTpabOTKH S5-I BOCTOYHOM JIaBbl, TaK U B JAJIbHEHIIIEM. DTO yKa3bIBaeT
Ha TO, YTO CBOOOIHBIX CKOTJICHUI METaHa B JeTa3upyeMoi 30He He ObLIO.

[Tocnie oTxoaa 5-ii BOCTOYHOM JIaBbl OT MOHTa)KHOTO XOJIKa Ha paccTosiHue 14 m
MIPOM3O0IIIIO TIEPBUYHOE OOPYIIIEHNE HEMOCPEACTBEHHON KPOBJIH U YBEIMUEHUE Ta30-
BBIJICIICHHSI M3 BBIPAaOOTAHHOTO IMPOCTPAHCTBA. MaKCHMaJbHBIM EOUT MeTaHa Ha
y4acTke cocTaBu mpumepro 100,2 M>/MHH, 4TO IPUBEIIO K YBEIMUECHUIO €10 KOHIIEH-
Tpauuu B UCXOIAIIENH BEHTUISLMOHHON cTpye 10 6,0 %. TopueBbiMu CKBaKMHaMu B
5TO BpeMsi 0TBOAMIIOCH Beero 0,1 mM>/MuH. Yepes MIECTh YacoB MOCIIE Hayaa ra30Bbl-
JIEJICHHS IeOUT MeTaHa CHUBWICS 710 27 M>/MHUH.

Huskas 3¢ dexTuBHOCTD Aerasaiuu B 3TOT Nepruo 00yCiIOBIeHa MaIbIM OTXO-
JIOM JIaBbl OT MOHTAXHOI0 X0oAKa. Topue-
BbI€ CKBOKMHBI B TAKUX YCJIOBHSX €IIE HE
Havanu padotats 3 dextuBHO. Kak mpa-
BUJIO, TAKHE CKBOXXMHBI HAUMHAIOT Pado-
TaTh MOCJIE OTXO/a JaBbl HA PACCTOSTHHUE
nopsaaka 20 M OT MOHTaXXHOTO XOJKA.
Cpennuii 1eOUT CKBaXUHBI, TPOOYpEH-
HOM Ha miact-cnyTHUK h;; (Ne9 Ha
puc. 2) coctasui 1,04 m*/mun. OHa Haxo-
AUIIach B paboTe BECh MEpUOJl OTpabOTKH
naBbl. CkBaxkMHa, TmpoOypeHHass Ha
miacT-cyTHUK hio! (Nel0 ma puc. 2),
poJloJKana padorare B TeueHue 20 me-
csaneB. Cpennuii 1eOUT MeTaHa TO HEH
cocrapisn 0,8 m*/mun. CkBaxkuHa, mmpo-
OypeHHas B TIOYBY, KAaNTUPOBAJIA B CPEI-
mem 0,5 M’/MUH MeTaHa B TeyeHHe He-
CKOJIbKUX MECSIIEB.

[Tocne mocagku OCHOBHOM KPOBIIH
M OTXO0/la JIaBbl Ha paccTosHue Ooliee
100 M OT MOHTa)XXHOTO XO0/Ka 00Illee Me-
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TAQHOBBIICJICHUE HAa  y4acTKe IMIpH
Harpyske, nmpumepso, 1000 1/cyt cradu-
JU3UPOBANOCH HA ypoBHE 27-30 M*/MuH.
W3 HUX nera3aliMOHHBIMA CKBaKWHAMH
KanTupoBanoch 17-20 M*/MuH  MeTaHa.
[Ipu sTom obmas 3¢ heKTHBHOCTH Aera-
3aI[uu y4acTKa coctaBisiia 63-66 %.

Pucynok 2 — Cxema pacronoKeHus Jiera3aiu-
OHHBIX CKBa)XMH M ITYHKTOB HAOJIIOICHUI 3a
MeTaHoBBIAeIeHUeM Ha maxTe uM. C.M. Ku-

poBa: T.1 — T.4 — MyHKTHI HAOIIO/ICHUH 32 METa-
HoBbIenenreM; CkB.1 — CkB.7 — CKBa)KMHBI
JUIs1 IpeIBapuTENbHOMN Aerazannu; CKkB.8 —
TopLeBas ckBaknHa B 1ouBy; CkB.9 — CkB.10 —
TOPIICBBIC CKBAXUHBI B KPOBITIO
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[Tpu cHMKEeHUM HAarpy3KHU Ha OYUCTHOM 32001 METaHOOOUIIBHOCTh BBIEMOYHOTO
y4acTKa, COOTBETCTBEHHO, YMEHbIIAIACh, HO TPU 3TOM YMEHbLIANach U 3(pPeKTuB-

HOCTB Jerazanuu (Tadi. 5).

Tabmuma 5 — CBeneHust 0 METAHOOOMIILHOCTH M 3(P(EKTUBHOCTH JIeTa3alMK S-if BOCTOYHOM JIaBBI

wiacra ko'
Harpyska | [lebur MeTaHva Jebut MeTaHil, Oo6mwuii ne- Sdertus-
Ne /1| Mees, rox HA OWHCT- | B MCXOAAIWIEH | KanTHpyeMblit OuT MeTaHa HOCTH 7erasa-
HOIi 320011, | cTpye, lucx, Jerazanueld, | Ha y4acTke, o
A, cyT M’ /MUH Lpes, MP/MHH Lyu, M*/MuH i, Koo, %
2 3 4 5 6 7
11.03 636 10,59 17,6 28,2 62,4
2 12.03 1043 11,61 19,7 31,3 62,9
cpenHee 839 11,10 18,7 29,8 62,7
3 01.04 1009 8,97 18,92 27,9 67,8
4 02.04 1089 9,25 17,7 27,0 65,7
5 03.04 1133 9,52 19,4 28,9 67,1
6 04.04 1175 9,89 18,4 28,3 65,0
7 05.04 1075 8,66 17,5 26,2 66,9
8 06.04 1082 10,50 19,3 29,8 64,8
9 07.04 1109 10,19 17,62 27,8 63,4
10 08.04 924 10,26 19,6 29,9 65,6
11 09.04 1034 11,02 17,8 28,8 61,8
12 10.04 1013 12,88 18,4 31,3 58,8
13 11.04 1117 12,33 19,6 31,9 61,4
14 12.04 964 11,66 22,73 34,4 66,1
cpeqHee 1060 10,43 18,9 29,3 64,5
o6mr.cp. 3a 03/04rr. 1029 10,53 18,9 29,4 64,3
15 01.05 875 11,64 15,1 26,7 56,5
16 02.05 920 11,42 15,2 26,6 57,1
17 03.05 954 11,82 14,8 26,6 55,6
18 04.05 972 9,45 15,5 25,0 62,1
19 05.05 507 7,05 14,2 21,3 66,8
20 06.05 655 7,27 9,6 16,9 56,9
21 07.05 702 7,85 9,2 17,1 54,0
22 08.05 298 4,96 8,4 13,4 62,9
23 09.05 298 4,14 4.6 8,7 52,6
24 10.05 450 6,76 6,0 12,8 47,0
25 11.05 534 5,52 6,1 11,6 52,5
26 12.05 442 3,42 6,0 9,4 63,7
cpeqHee 634 7,61 10,4 18,0 57,3
o0mr.cp. 3a 03/05rr. 846 9,18 15,0 24,1 61,1
Tabnuna 6 — /lunamuka ra30BbIICTICHUS HA y9acTKe 3-if BOCTOUHOM NaBbl macta hio® 27.07.07 r.
Jle6ut MetaHa, M°/MHH 1,8 72 32 28,8
Bpewms, u 1200 12°15 17-2° 1920

AHanu3 pe3yJabTaTOB HAOIIOEHUN 32 METAaHOOOUIBLHOCTHIO 4-i1 BOCTOUYHON U
5-if BOCTOYHO¥ JIaB MMOKa3aj, 4yTo Jera3anus cTaHOBUTCA d(H(PEeKTUBHOM, KOT/Ia B pa-
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0oTe HaxonATcs J1Ba U OoJiee KycTOB ckBakuH. Haunbonee BricOKHe mokazaTeian 3¢-
(EeKTUBHOCTH JIeTa3alliy TOCTUTAIOTCS TIPU HArpy3Ke Ha OYUCTHOM 3200, MPUMEPHO,
1000 1/cyT, Koraa obiMii e0UT MeTaHa Ha y4acTKe cocTaBiser 27-30 M /MuH.

B 3-i1 BocTouHOI NaBe 1uiacta /¢° Mpu pa3paboTKe MPOEKTa OTPAOOTKH JIaBbI
MIPOTHO3UPOBATIOCH BHE3AITHOE YBEJIMUYECHUE METAHOBBIACICHUSI HA YYACTKE B MEPUO/T
MIEPBUYHOTO OOPYIIEHUS HETOCPEACTBEHHOW KPOBJIM, KOTOPOE MPOUCXOAUT MPU OT-
XOJI€ JIaBbl OT LIeJIMKa MOHTaXHOTO XOJIKa Ha paccrtosHue ot 14 no 35 m. MeTtonuka
MpOrHO3a MpuBeAeHa B padote [5]. s CHUKEHUSI METAHOBBIJEIICHUS] B TOPHBIE BbI-
paboTKH ObUTH MPOOYPEHBI CEMb TOPIIEBLIX CKBAXKMH B KPOBJIIO U JIBE B ITOYBY.

3anporHo3upoOBaHHOE YBEJIMUEHUE JeOUTa METaHa Ha y4acTKe MPOU301LIo B 12
yacoB 15 munyt 27.07.2007 r. koraa gaBa oTouuIa OT EJIMKAa MOHTaXKHOTO XOJIKa MO
BEHTUJISIIMOHHOMY IITPEKY Ha paccrosiHue 16,5 M (mogsuranue 11,5 M), a no KoHBeil-
epHOMY HITpeKy Ha pacctosinue 20,5 m (mogsuranue 15,5 M). MakcumanbHbIN J1e0UT
METaHa Ha y4acTKe BO BPEMs €ro NPOphIBa COCTaBUI 72 M>/MuH (TabiL. 6), IpH 3TOM
JIera3allMOHHBIMU CKBa)KMHAMU KalTUpOBajaoch Bcero 1,9 M’/mMuH metana. Pab6ora
JaBbl ObLJIa OCTAHOBJICHA.

JlaBa Bo3oOHOBMIIA padoty 30.07.07 r., a yepe3 AeHb 3apaboTaiu TOPIEBLIC Jie-
ra3alioHHbIE CKBOXHWHBL. J[eOMT KanmTUpyeMoro MeTaHa IO HHUM COCTaBHII
6,65 M>/MUH.

AHanu3 pe3yabTaTOB HAOIIOIEHUHN 32 METaHOOOUILHOCTHIO KOPEHHON BOCTOY-
HOM, 2-#, 4-#1, 5-i1 1 3-11 BOCTOYHBIX JIaB Iiacta /" Ha maxte uM. C.M. Kupona I'TI
«MaxkeeByroJib» Mo3BOJIWII CAENATh CIASAYIOIINE BHIBOIBI:

1. IIpu oTx04€ OYHCTHBIX 3a00€B Ha HEOOJBIIOE (/10 35 M) pacCTOSIHUE OT Iie-
JIMKOB MOHTQ)XHBIX XOJKOB, KOTJ]a MPOUCXOJUT OOpyIIEHUE TOIBKO HEMOCPEICTBEH-
HOM KpPOBJIM, HAa BBIEMOYHBIX y4acTKaxX MPOUCXOIUT HHTCHCUBHOE BbIJICJICHUE METaHa
¢ HauaabHBIM aeouToM 40-100 m>/mMuH. Takoe YBEJIMYCHUE METAHOBBIJCIICHUSA KPalHE
PEAKO MPOUCXOIUT JaKe BO BpeMsl IIEPBUYHBIX OOPYIIEHIIT OCHOBHOW KPOBJIH, KOT/a
J1aBa OTXOJUT OT MOHTa)XHOTO XOJIKa Ha 3HAYUTEIHHO OosbIee paccrosiaue. [Ipu sTom
pasrpyX)arTcsl U OTIAIOT METaH HE TOJBKO OJM3KO 3alieralolue, HO M yAaJIEHHbBIE
YTOJIbHBIE TIACTHI-CITyTHUKH.

2. Ha yyacTkax 2-#, 5-i1 1 3-ii BOCTOUYHBIX JIaB 3arasupOBaHHUs, TO-BUANMOMY,
ObLIM 00YCIIOBJIEHEI BBIIEICHUEM METaHA U3 YrOJLHOTO IJIACTa-CIyTHUKA /o' MoIL-
HocThio 0,5-0,6 M, 3asieraroniero B Kpopie Ha paccrosHuu 20-22 M, mocie ero pas-
IPY3KH BCJIEJICTBHE NIEPBUYHOTO OOPYILIEHHS HETOCPEICTBEHHOW KPOBIIM Ij1acTa /jo°
— TJIMHUCTOTO Y MECYaHO-TJIIMHUCTOrO CJaHlEeB. MeTaH 1Mo 3KCIUTyaTallMOHHBIM Tpe-
IMHAM MUTPHUPOBAI B BbIpaOOTAaHHOE MPOCTPAHCTBO, & 3aTEM B BBIPAOOTKHU IIAXTHI.
Ha yuactke 4-if BOCTOUHOI JIaBbl 3ara3upoOBaHUE, IO MHEHUIO SKCIIEPTHON KOMUCCHUH,
pacciieIoBaBIle MPUYUHBI aBapuH, ObUIO BBI3BAHO MPOPHIBOM METaHa M3 T'a30BOTO
KOJUIEKTOpA. 371eCh METaH BBIJEISIICS B TOPHbIE BHIPAOOTKH HE U3 BbIPAOOTaHHOTO
MPOCTPAHCTBA, a U3 HEMOAPaOOTAHHOTO TOPHOTO MACCHBA.

3. YcTaHOBIIEHO, YTO HAYAIBHBIN 1EOUT METaHa BO BPEMsI IIEPBUYHOTO O0OpYIIIe-
HUS KPOBJIM YBEJIMYUBAETCSI C POCTOM TITyOMHBI BeJIeHUs TOpHBIX paboT. [Tocamaka oc-
HOBHOM KPOBJIM HE COMPOBOXKIAETCS yBeIu4YeHHeM aebuta merana. [locie mocamku
OCHOBHOM KPOBIIM METAHOBBIIEIEHUE CTAOMIN3UpyeTCcs Ha yposHe 11-30 M>/MuH B 3a-
BUCHMOCTHA OT HArpy3Kd Ha OYMCTHOW 3a00W W TIIyOWHBI BEACHHUS TOPHBIX padOT
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(cm. Tabu. 7). Ilpu 3TOM pe3Kkux yBeIUUYEeHUM 1e0ruTa MeTaHa B Mpejiesiax BBIEMOYHOTO
y4acTKa HE IPOUCXOUT.

4. Ha maxTe um. C.M. KupoBa npu oTxoze 5-if BOCTOUHO¥H J1aBbI 1acTa hio® ot
MOHTaKHOT0 X0Jika Ha paccrosiure 10-70 M 03K11a10Ch THTEHCHBHOE METAHOBBIJIEIIE-
Hue. [l mpeoTBpalieHus 3ara3upoBaHus BRIPAOOTOK OBLIIO MPOOYPEHO NECITh IKC-
MePUMEHTAIBHBIX JIEra3allMOHHBIX CKBAKUH. HecMOTps Ha IPUHSATHIE MEPHI, PU OT-
XOJI¢ JIaBbl Ha PACCTOSTHUE 15 M OT MOHTaXXHOT'O XOJIKa BO BPEeMsI MIHTEHCUBHOTO BbI-
JIEJICHHUs] METaHa, IPOU30IILIO0 3ara3upoBaHue ydactka. Coaep:kaHue MeTaHa B UCXO-
JAIIeN cTpye gocturaio 2,5 %.

BrinosHeHHbIe corjacHO MEeToIUKe [6] pacy€Thl MoKa3aju, 4yTo JJjIs obecreue-
HUSI Harpy3kd Ha o4rCcTHOM 3a00i 800 T/CyT Ha BRIEMOYHBIM y4acTOK CJIEIyeT Moj1a-
BaTh He MeHee 1100 M /Mun BO3/lyXa U OCYILECTBIATH AEra3alliio BEpXHUX U HUKHUX
CIyTHUKOB ¢ 3(pdexkTuBHOCThIO HE MeHee 0,52. O6mast 3pdheKTUBHOCTD Jerazaiuu
ydacTka JoJikHa ObITh He MeHee 0,4.

JIy1st TapaHTUPOBAHHOTO JOCTIDKEHMSI TakoW 3(PPEeKTUBHOCTU Jera3aidu ciie-
nyeT OypuTh JIB€ CKBRXHMHBI B KPOBIIIO U OJIHY B TIOYBY pa3pabaThIBaeMOro IIacTa C
TEMH K€ TapaMeTpaMu, 4TO OYpWIHCH IS JIera3alii BOCTOYHOW KOPEHHOW JIaBbI
(Tabm. 7).

Bbypenue ckBaXWH ClieyeT OCYIIECTBISATh U3 BEHTUJISIIMOHHOTO IITPEKa IO-
3aJId JIaBBI C Pa3BOPOTOM HA OUMCTHOM 3a00¥. OHU JOIHKHBI TIEPECeKaTh Jera3upye-
MBIE TUIACTHI A1o', /11 1 hyo". MHTEpBan Mexny ycrbsamu ckBaxul 20-30 m. Ilepssrit
KYCT CKBa)XHMH JIOJKEH pacrionaratbes B 10-15 M oT MoHTaxHOTr0 X0aka. OTCcTaBaHue
KYCTOB CKB&)XHH OT OUYHMCTHOTO 320051 HE JOJHKHO MpEBBIATh 50 M.

Tabnuua 7 — CBeneHus 0 METaHOOOMIIBHOCTH JIaB 1O TUIACTy hio® mociie mocajku OCHOBHON KPOBJIH
Ha maxte uMm. C.M. Kuposa

CpenHuii 1e6UT MeTaHa, M>/MUH DddexTus-| Jledut me-
I'my6una HOCTb Jie- TaHa BO
Cpenusis
JIaBa BCICHUSA I[O6I)I‘Ia B UCXOOA- B AcrasalnnuoH- | BCETO Ha rasanmumn BpeMﬂ nep-
TOPHBIX > | et cTpye, | HOM TpyOompo- | ydacTke, | ydacTka, BUYHOTO
A, T/cyt
pabot, M Lucx BoJIE, oe: Ly koce.o6u., | OOpyIICHHMS,
TOJIH €. M>/MHH
Kopennas | 16 540 | 651 3,62 73 10,92 0,67 13,1
BOCTOYHAaA
2-ABO- | 5es 300 | 990 8,6 10,5 19,1 0,55 40
CTOYHAada
3-4BO- | 300335 | 878 6,9 8,5 15,4 0,55 7
CTOYHAaA
4-1BO- | 335 390 | 1060 10,8 16,8 27,6 0,61 onee 71
CTOYHAaA
5-1 BO-
370-400 | 1029 10,53 18,9 29,4 0,64 100,2
CTOYHAaA

[IpoBeneHHbIE HCCIIEOBAHUS TIO3BOJIMIIN Pa3pad0TaTh MEPOIIPUSATHUS 110 CHUXKE-
HUIO METAHOBBIJECJICHUS B BIPAOOTKU MPHU OTXOJIE JaBbl OT MOHTAKHOTO XOJAKa IS
maxTtel uM. C.M. KupoBa CyniHOCTh KOTOPBIX COCTOSJIA B CIEAYIOMIEM. AHAJIN3 CBe-
JIEHUN 0 METAaHOOOMJIHLHOCTH BBIEMOYHBIX YYaCTKOB IO TIIACTY /110°, CBEIEHHBIX B



202 ISSN 1607-4556 (Print), ISSN 2309-6004 (Online), 'eorexniuna mexanika. 2017. Ne 133

Tab1. 8§ MO3BOIMII ClIeTaTh BHIBOJ O TOM, YTO MPU NEPBUYHOM OOPYIIEHUU HENMOCPE/I-
CTBEHHOU KPOBJIX U B 1-1i BOCTOYHOMU J1aBE€ MOKET IPOUCXOINUTh PE3KOE YBEIMUYCHUE
METAHOBBIZICNICHUSI Ha y4acTke. J(eOMT BBIAENAIOMIEroCs METaHa MOXKET ObITh He
MEHBIIIE, YeM B KOPEHHON BOCTOYHOM JaBe (cM. Tabi1. 8), TO eCTh 0K0JIO 13 M*/MuH.

B cooTBeTcTBUU ¢ TpeGoBaHUAMH [6] TSI yMEHBIIIEHUS OTTACHOCTH 3ara3nupoBa-
HUS BO BpeMs MEPBUYHOIO OOpYILIEHUS MOPOJA KPOBIU HEOOXOJUMO M3 MOATOTOBU-
TeIbHON BBIPAOOTKU OypUTH HE MEHEE ABYX CKBAKHH B KPOBJIIO HAJl MOHTAKHBIM XO/I-
KOM JIaBbl (TOPIEBBIE CKBAXXUHBI). YUUTHIBASA, YTO HA BHIEMOYHOM Y4YacTKe IpH Iep-
BUYHOM OOpYIIEHUH HENOCPECTBEHHON KPOBJIM BO3MOKET IMTPOPHIB METAHA U3 KPOBJIH
¢ 1e0uTOM 0KOJIO 13 M>/MMH, pEKOMEHI0BAIIOCH IPOOYPHTH EILE CEMb I1ETa3allMOHHbIX
CKBaYXHH B KPOBJIIO U JIBE B MIOUBY CO CICAYIOIIUMU MapaMeTpamu (Tadi. 9).

Tabnuua 8 — [TapameTpsl OypeHus Aera3allMOHHBIX CKBaXHH Ha y4acTKe 1-if BOCTOYHOM J1aBbI
mwt.hio®

VYron
Mnpexe | Yrox passo- HaKJIOHa I'myOouna JuameTt Paccrosinue
erasupye-| poTa CKBa- JlnuHa ckBa- Y p
A CKBa)KHHBI K repMeTH3a- | CKBOXHHBI, | MEXIYy CKBa-
MOTO TUTa- | JKHHBI OT OCH | JKUHBI, M S VM UHAMIL M
cra LITPEKa, Tpa. p _—_ Y ’ ’
B kpositto
hio' 46 34 35 15 76 20-30
hi 60 48 35 10 76 20-30
B nousy
ho" | 45 Y 24 | 4] 76 | 20-30

Ta6muma 9 — [TapameTpsl OypeHHs TOPIEBHIX JI€TAa3allMOHHBIX CKBAKWH Ha ydacTKe 1-if BOCTOUHOMN
JIaBbI 1. A110°

Howmep | Paccrosinue | Manekc | Yroi pa3so- VYron Ha-
Hmuna | I'mybuna | [uametp
KYCTa OT MOHTAaX- Aaera3su- pOTa CKBa- KJIOHa CKBa-
CKBa- FepMeTI/I- CKBa-
CKBa- HOTI'O XOJKa, pyeMoro JKHUHBI OT OCHU JKUHBEBI K TO-
o o | XKUHBI, M | 3allU{, M | )KMHbI, MM
JKNH M Ijacra ]_HTpeKa, pI/ISOHTy,
B KPOBJIIO:
5 hio! 58 30 37 6 76
1 5 hio! 68 25 45 6 76
5 hio! 72 20 53 6 76
5 10 hio! 45 30 52 6 76
10 hiy 60 40 69 6 76
3 15 hio', hii 48 30 55 6 76
15 hio, hii 62 25 67 6 76
B II0YBY:
) 10 hio® 45 22 47 4 76
10 hio" 60 22 60 4 76

[Tpu 3TOM pekomeHayeTCsl, 9TO Obl BCE CKBa)XKMHBI OBLITH MOJKIIOUEHBI K JIeTa-
3allMOHHOMY TPyOOTPOBOY, 000PYIOBaHbI 33ABMKKAMH U JuadparmMaMu Jjs 3amepa
pacxoza ra3oBoM CMECU U COJEPIKAHUSI METaHA B HEU. Y CThsl CKBAaXXUH I€PMETU3UPY-
10Tcs repmeruzaropamu tina I'JIIIM.

s noctrxkeHus: TpedyeMoil 3pPeKTUBHOCTH Jera3ali y4acTKOBbII TpyOo-
MPOBOJ JOJKEH OBITh AUAMETPOM He MeHee 219 MM, a MarucTpajibHbIM — HE MEHee
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325 mM. OTcoc rasza 10JIKEeH OCyILecTBIAThCA ogHuM HacocoM HB-50. Ha nepuopn pa-
OOTBI JIaBbI 10 MEPBUYHOTO OOPYIIEHUSI OCHOBHOM KPOBJIM HEOOXOAUMO pa3padoTaTh
1 OCYIIIECTBIIATH IOMOJTHATEINbHEIE (He TpeaycMoTperHsie [1b) meponpustus mo obec-
MEYEHUI0 Ta30BoM Oe3zomacHOCTH. Harpyska Ha oumMCTHOW 32001 B 3TOT MEPHOJ pa-
OO0THI JIaBbl HE JIOJDKHA, TI0 MHEHHIO Pa3pabOTYMKOB PEKOMEHMIAIMM, MPEBBINIATH
400 T/cyT ¢ paBHOMEPHBIM pacIipeesieHueM M0 CMEHaM.

PaccmoTpum pe3ynbpTaThl aHalld3a UCCIIeIOBaHMi, TPOBEAEHHBIX B 16-i1 3aman-
HOM JaBe MjacTa m3; ¢ BBIHUMaeMou MomHocThIO 1,6-1,8 M Ha maxTte um. A.D. 3a-
CAIbKO.

B HenmocpeACTBEHHON U OCHOBHOM KPOBJIE IIJIACTA 3aJIETA0T: TJIMHUCTBIN CIIAHEL
MOIIHOCTBIO 20 M, ITIECYUaHUK MOIIHOCTBIO 6 M, ITECYaHO-TIIMHUCTBINA ClIaHeI] MOIITHO-
CTBIO 5 M, YTOJIbHBIM MTPOTLIACTOK My MOIIHOCTHIO 0,38 M, IIIMHUCTBIN CJIAHEI] MOIITHO-
CTBIO 7 M M Fa30HACKILIEHHBIN ecuaHuK mySmy!, MommHocTh0 40-45 M, B KOTOpPOM Ha
YaCTHU IIAXTHOTO IOJIS 3aJI€TaeT yroNbHbINA mIacT (yraucTeii cnanen) my’. [lecuanuk
MEePEKPHIT Ta30HENPOHUIIAEMBIMU MOPOAAMU: TJIIMHUCTBIM CIAHIEM U YTOJIbHBIM IL1a-
CTOM my.

CuuTaercs, 4To HanbOJIEe MOIIHBIM UCTOYHUKOM METAHOBBIJICIICHHSI B TOPHBIE
BBHIPAOOTKY IIJIACTA M3 ABJIAETCS MECYaHuK mySmy!. J[1Is ero merasanuu u3 JOACKOTO
X0J1Ka yKiIoHa Ne 7 10 aHAJIOTHH ¢ BBIPAOOTKaMU «Tra30BOTO TOPU30HTAY [2, 5, 7] ObLm
MPOOYPEHBI U TTOJAKIIOYCHBI K JIETa3aIl[MOHHON CUCTeME |3 TEeXHOTEHHBIX IKCIIEPUMEH-
TaJIbHBIX CKBAXXUH, TPU U3 HUX (50, 60 u 79) nepecekaiy MecyaHuK B 30HE aHTUKIIH-
HalbHOU ckiaaku. [lapameTpsl OypeHUsT CKBaOXXKHUH 3aJlaBaIMCh MO PEKOMEHIAIMUAM
NI'TM HAH VYkpaunsl [1, 2, 7].

Ha BeieMouHOM yuacTke 16-i1 3amaiHOM JIaBbl MPUMEHSIOTCS TPU CIIoco0a Jiera-
3aIluy: Jiera3aius KpPOBJIM CKBAXKUHAMHU, MPOOYPEHHBIMH U3 BEHTHISIITUOHHOTO
IITPEKa HABCTPEUy OYMCTHOMY 3a0010; Jerazaiusi KpoBJIM CKBaXKUHAMU, MTPOOYpEH-
HBIMH M3 JIFOJICKOTO X0/1Ka yKJIoHa Ne 7; mera3anusi BRIpabOTaHHOTO MPOCTPAHCTBA OT-
CachIBaHUEM Ta3a BaKyyM-HaCOCOM I10 TPyOOIIPOBO1Y, OCTaBIIEHHOMY B 3aBaie [2].

MeTaHOBBIJICJICHUE U3 TEXHOTCHHBIX CKBAKMH OINPEAeIIsiach s KaK 10U CKBa-
KUHBI TIPU PA3IMYHOM PACCTOSIHUHM MEXTy €€ 3a00€M U TPaHUIICH 30HBI Pa3rpy3KH
IIeCUaHMKa, IIepeceKaeMoro CKBaXHHOM (7.) (tadi. 10) [2, 7].

v, :(lx+a)—lnxilm,,

r7e /x — pacCTOSHUE MEXTy OYMCTHBIM 3a00€M U COTPSKEHUEM JIFOJICKOTO XoaKa No7
C BEHTHJIAIIMOHHBIM IITPEKOM JIaBhI, M; @ = 66 M — OTCTaBaHUE 30HBI PA3TPY3KHU TeC-
YaHWKa OT OYUCTHOTO 320051, M; [, — pACCTOSTHUE MEXKTY TPOCKITUEH YCThS CKBAKUHBI
Ha BEHTWIAIIMOHHBIN IITPEK M COMPSHKEHUEM XOJKa CO MITPEKOM, M; [, — IJTMHA TIPO-
EKIIMHM CKBAKWHBI HA BEHTWISIIMOHHBIN MITPEK, M; 3HAK «+» — CKBAXKUHBI IPOOYPEHBI
Ha BOCTOK, a 3HAK «-» — CKBOKUHBI IPOOYpPEHBI HA 3amal.

N3 13 npoOypeHHBIX CKBaKMH B TEUEHUE aHATU3UPYEMOT0 Tieprojia QyHKIIHO-
HUpPOBaJIM ceMb. AHaU3 3P(HEKTUBHOCTH KaXJOTO crocoda jerasaiuu Mokasal
(Tabus. 11), uro GosbIIas YacTh METaHa KaTUPYETCS B BRIPAOOTAHHOM MPOCTPAHCTBE
(48,9 %), B TO BpeMs Kak BCE€ CKBaXUHBI KanTUpyroT 35,1 % obiiero neburta MeTaHa,
BBIJICIISIFOIICTOCS HA yJacTKe.
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Ta6muma 10 — OcHOBHBIE TapaMETPhl COOPYKEHHS CKBAKUH

JnviHa Haxnon k ro- | Pazsopor ot
[Tuker ycTbs ckBa- | Ne ckBa-
CKBa)XWH., | PU3OHTY, fi, |OCH XOJKa, @, | [lnx, M Lne, M
JKUHBI JKUH . M rpan. rpa.

141 3anagHast 20 232 26 90 17 196
142 3amanHas 39 210 26 75 14 155

140 3anmagHast 49 204 24 35 20 48

140 ocp 59 165 30 11 20 74
140 BocTOUHas 609 168 36 35 20 111
141 BocTouHast 79 282 13 50 17 258
121 3anagHas 89 265 20 110 86 249
117 BocTouHast 99 254 55 60 99 145

117 3anagHas 100 120 45 60 99 84

116+5 och 119 110 40 0 100 29

90 3amanHas 125 122 43 70 191 68
89 BocTOYHas 135 200 24 40 195 158

88 ocp 145 140 48 0 198 32

Tabmuua 11 — Cpenssist 3¢ GeKTUBHOCTH Jlera3anuu 16-if 3anmaiHoM J1aBhI IJ1acTa m3 10 COCTOSHUIO
Ha 07.12.03 1.

JleOuT KanTu- IPdex- | Cpensia
CrocoOsI meraszanuu POBAHHOTO Me- THBHOCTD | KOHLICH- [Tpumevanus
3 Jiera3alyu | Tpamus,
TaHa, M°MHUH
JaBEI, % %

I'azoorcoc 40,8 48.9 19,5 Cpennsis 1oObIya yris —
CKBa)XUHBI B BEHTHWIAIIHOHHOM 116 13.9 28.4 3%44 T/CyT
IITPEKE Cpennuii nebut MeTana
CKBaXUHBI B XOJIK€ YKJIOHA N7 17,7 21,2 42,0 |ma ydacTke —83,4 M>/MuH
Bcero 70,1 84,0

B Tedenue nepBbIx TpEX MecsIeB pabOTHI JJaBbl ACOUT METaHA, KAITTUPOBAHHOTO
CKBOXHMHAMH M Ta300TCOCOM, OBUTH, TPUMEPHO, OTMHAKOBBI, HO mocie 23.10.2003 ne-
out raszoorcoca yenuumica ¢ 40 mo 60 MP/MuH. DTO, M0 MHEHUIO CIIELHAIUCTOB,
MOTJIO OBITh BBI3BAaHO M3MEHEHHEM CXEMbI BEHTUJISIIUN YYaCTKa, B PE3yIbTaTe KOTO-
POl O BEHTWIALIMOHHOMY IITPEKY CTalla MOCTYNaTh MOJCBEXKAONIAs CTPYS BO3AyXa.

Pe3ynbTaTaMu mpoBeAEHHBIX AKCHEPUMEHTOB [2] B 16-ii 3amagHOM 1aBe, Kak U
B IpYTHX JIaBaX HA IJIACTE M3, HE ObLJ1 YCTAHOBJIEH XapaKTep YETKO BHIPAKEHHOTO yBe-
JUYEHUS] METAaHOOOUIILHOCTH, CBS3aHHOTO C MEPBUYHBIM OOPYIIEHUEM MOPO] OCHOB-
HOM kpoByH (puc. 3). [Ipu crabunibHOM 100bIYE YTIis 1eOUT MeTaHa MOCTEIIEHHO yBe-
NUYUBaiCA, MpuoaMkasick K yposHio 80 m>/mun. Ho ¢ 23.10.03 r. TeMn pocra yBenu-
yuics. B 310 Bpemst 32001 1aBbl HaxouJCs Ha paccTossHUU 230 M OT OCH aHTUKJIIU-
HaJgu. AKTHBU3ALMS ABUKEHUS MOPOJ KPOBJIM HaJ BbIPaOOTaHHBIM IMPOCTPAHCTBOM
15-# 3anagHOM J1aBbl CIIOCOOCTBOBAJIA YBEJIMUYEHUIO TIPUTOKA METaHa B 30HE TIPUPO/I-
HOHM TPELIMHOBATOCTH MACCHUBA. DTO MOJITBEPKIACTCS MOSBICHUEM CIIOEBBIX CKOILIE-
HU MeTaHa B BEHTWISAIIMOHHOM IITPEKE, HECMOTpPS HAa HAJIMYME IOJCBEXAIOLIEH

CTPYH BO31yXa.
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Kak mpaBwuiio, co-
XPaHHOCTb CKBAXXUH 000 "
ompenaeisuii - METOJAO0M %
30HAMPOBAHUS ux v 4
JUIMHBL. B CKBaXkuHy o Y 4 [T %
BBOJAWJIM 30HJ, COCTOS- N.N
AN U3 CEKLUH JUTMHOMN JLellled ] N
1,4M. OOmas mMHa znd
3oHAa 56 M. CKBaOXXUHY
CUHTANM Pa3pyLIEHHOU
B MECTe, JaybllIe KOTO-
poro 30HJ HE MPOXO-

H 120

w
&
3
S
U,
"
»
"

[o6ebia, T/cyT.
[lebut meTaHa, MM

17.07.2003
27.07.2003
06.08.2003
16.08.2003
26.08.2003
05.09.2003
15.09.2003
25.09.2003
05.10.2003
15.10.2003
25.10.2003
04.11.2003
14.11.2003
24.11.2003
1= 04.12.2003

aThl

—e—[lo6biva, T/cyT
nui. Tak, mpoBeAeHHOE o~ e werasa W
30HAUPOBAHME  CKBa- PucyHok 3 — J[MHaMKKa ra30BbLIeIeHUs B 16-if 3amaHoi 1aBe
JKHUH OKas3aJIoCb BO3- I1acTta msj

MOYHBIM TOJIBKO B MSITH
CKBa)XMHaX. B ocTanbHBIX 8 HE y1al0Ch BBECTH 30H]I, TaK KaK 00CaHBIE TPYOBbI UMEIH
OOKOBBIC OTBOJIBI WMJIM K€ MeEIano o0opyAoBaHHE, pa3MemEHHOEe B BbhipaboTke. U3
MATA 00CIIEIOBAaHHBIX CKBAKUH YETHIPE OKA3AIMCh PAa3pYIICHHBIMU HAa PACCTOSHUSIX
ot e€ 32605 ¢ 4,2 10 42 M. Ha HEKOTOPBIX U3 UCCIAEAYEMbIX CKBAKMH CMECTUBIIASICS
Kpenb YaCTUYHO cMsijia 00caiHble TPYObl, HO MPUTOK B HUX T'a3a HE MPEKPATUIICS.

Kak nokazanu pe3ynbTaThl 00C/IeIOBaHUS KaNTUPOBAHUSI METaHA U3 TEXHOTEH-
HBIX CKBaYKHH 3aBUCAT OT UX MApaMETPOB U PACIOJIOKEHHUS N0 OTHOIICHUIO K OYUCT-
HOMY 320010 U aHTUKJIMHAJILHOU ckiajike. [[ockoNbKy 3HAUMUTENIbHAS YacTh JJIUHbI
ITUX CKBAKMH HAXOJUTCS B IOPOAAX KPOBIM OTpaOOTaHHOU 15-i1 3amagHO J1aBbl, Ha
MPUTOK METaHa B HUX BIIMSIET aKTUBU3AIMS JABUKEHUS ITUX TIOPOJI, BbI3BaHHAS pabo-
Toi 16-1 3amaaHoM aBbl. YacTh ckBaxkuH (Ne 23, 43, 50 u 73) nepecekaromux mnec-
yanuk mySmy' Hag 16-i 3amagHol 1aBOM, IOTOMY UX JEOMT, 110 HAlIEMY MHEHHIO,
MEHSIJICS TI0 MEpe MPUOIMKEHUS 30HBI Pa3rPy3KH MIECYAHUKA OT TOPHOTO JaBJICHUSI.

N3 13 npoOypeHHbIxX ckBaxHH ATk (83, 113, 129, 130 u 143) ne paboranu.
CkBaxunbl 80 u 110 okazanuce paszpyumieHHbIMU. CkBakusbl Ne 123, 130 u 140,
poOypEeHHBIC Ha/l BEIPAOOTAaHHBIM MTPOCTPAHCTBOM 14-i1 3amaiHOM J1aBbl, HAXOSTCS
B MPAKTUYECKH JETa3upoBaHHBIX TTopoaax. [loaTomy neduth ckBaxkun Ne 125 u 139
IIPY Pa3pEREHUM B YCThAX 10 16 MM PT.CT. He npeBbimanu 0,1 M>/Mum.

CxBaxunbl Ne23, 30 u 43, pacniosnioxkeHHble gajiee 250 M 0T OCH aHTUKJIMHAJIH,
HayuHaJIM paboTaTh BIIEPEId OUUCTHOTO 32005 Ha paccTossHuM 150-250 M OT rpaHUIIbI
30HBI pa3rpy3Ku necuanuka (puc. 4) [2]. Ha TakoM paccTostHuU OOBIYHO OTpaskaeTcCs
BIUSAHUE OTPaOOTKU cMexHOM JlaBbl. CkBaxkuHa Ne 33 umesna HEOOIbIION 1e0UT Me-
TaHa (Tabia. 12), HO OOMJIBHBIM MPUTOK BOJIBI, MOITOMY OblJIa 3aKphITa JO MOJIX0J]a
JaBbI K €€ 320010.

JlebuTt ckBakuHbI Ne 23 yBeIMUUBAJICS TIO MEPE MPUOMKEHUS 30HBI Pa3TPy3KU
Y IOCTUT MaKCUMYMa, KOT/1a €€ 320011 HaXOIUJICS B CTBOPE C TPAHUIICH STOM 30HBI (CM.
puc. 4). Jlo noapaborku 3a60s ne0OuT ckBaxkuubl coctaisul (1,0-1,5) M /mMun, mocne
noapaboTku — (3-3,5) M*/Mun. OHAKO Yepe3 MecsI| BbIICIEHHE METAHA B CKBAXKUHY
MPEKPATUIOCH.
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Taomuna 12 — MeTtanomo0bIBaeEMOCTh TEXHOTEHHBIX CKBAYKUH

No ckBa- [pomomxu- | Cpennuii ne- Cpentce conepsa- O?BéM U3BJIE-
— TCJIBbHOCTH our 3MeTaHa, HHe MeTaHa, o YEHHOI'O Me-3 HpHMeanI/IH
paboThl, CyT M”/MUH TaHa, ThIC. M
29 113 1,68 52,6 273 OTKJII0YeHA
3D 23 0,5 34,0 16,5 -
49 96 1,6 26,2 221 -»-
59 124 8,7 72,1 1553,5 PaGoraer
60 134 3,67 77,7 708,2 -»-
102 82 0,81 79,7 95,6 -»-
7 24 1,9 75,8 65,7 -
Bcero: 2933,5
Jlebut CKBa)KHHBI
Ne 45 1o moppaborku ObLI 14
OUYeHb HECTAOWIILHBIM B OC- | Cka. N33 1,2 E
HOBHOM B CBSI3U C PE3KUMHU 1 i
U3MCHECHHUSAMH COJICpIKaHUA ’ 0.8 §
M€TaHa B rasze. JTO MOTJIO \ Q 8
OBITH BBI3BAHO HEPaBHOMEP- \ 06 e
HOCTBIO JIBMKEHHUS TOPO/I \J 04 ;8{
KpoBId Haj 15-i1 3anagHoM 0,2
JIaBOM B CBSI3M C MPHUOIIIIKE- NEDYA 0
HUeM 3a0o0s 16-i1 3amagHoN | 200 150 100 50 0
JIaBBI ¥ HEPABHOMEPHOCTBIO PaccTosiHme oT 33607, M
MIPUTOKA BOJBI B CKBAXKHHY. !
[Tocne mOApPabGOTKH CKBa- q‘ |Cke. Ne23 [ 6 S
JKUHBI J1€0UT €€ Pe3Ko yBe- 5%
JUYWIICS Ha KOPOTKOE BPEMS 4 g
U 3aT€M CTaOMIM3UPOBAIICS 1 3 8
Ha CPEJHEM YPOBHE OKOJIO \ , o
1 M*/muH. o X 1 8
CkBaxxuHa Ne 55 a;zﬁ? k =
flaita Tas cpasy TMOCHE OKOH= |,y 450 100 50 0 50 -100 -1500
yaHust OypeHus (puc. S), HO PaccTosHue oT 3a60si, M
uepes 10 cyTok nebut eé 6
camsmics 10 nymi. C mpu- {CkB.Ne4d |11 5
ONMKEHHMEM  30HBI  pas- 43
rpy3ku Ha 220M jgebuT , >
OBICTPO BBIpOC 710 11 M /Mun ~ i S
U Jjajee OCTaéTcs B aMalia- Bl \ }J | I 2 §
sone 8-12 m*/mun. Tlocne j?@h 7 M 18
MPOX0/a CTBOPA 30HBI Pa3- 57 =
Ipy3KH HECYaHHMKa JeOUT 340 290 190 H -1po 2P,
CKBOKUHBI Hadand OBICTPO PaccTosHue ot sabos, M
Pucynok 4 — Jlunamuka neduta ckBaxkus 23, 30 u 40 [2]
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yMEHbIIaTbCsA. Takou pe-
KUM  pabOTBl  CKBa)KUHBI
II03BOJISECT IOJIaraTh, 4YTo B
Ha4YaJIbHOM TIEPHOJIC OHA U3-
BJIEKaJIa CBOOOIHBIM METaH,
coJiep KaIIuiics B TIepeceKa-
€MOM TPEIIMHOBATOM Mac-
cuBe. YBeanueHue aeOura
BBI3BAHO JIONOJHHUTEILHOM
pa3rpy3Kou yriaernopoaHOro
MaccuBa B CBSI3M C MPUOJIU-
JKeHueM 3a00s 16-i 3amaj-
HOM JIaBBI.

CkBaxknna Ne 63 pac-
ITOJIOJKEHA OJIMKE K OCH aH-
TUKJIMHAIU. MOXXHO II0ja-
raTh, 4YTO MOPOJIbI 3/1eCh 0O-
Jiee TPEIIMHOBATHl U HMeE-
eTcs OoJbIas CBSI3b C yja-
JIEHHBIMH MCTOYHHKAMH Me-
taHa. CkBakuHa (PyHKIIHO-
HUPOBAJIA CO CPEIHUM J1eOu-
tom 4 M*/Mun. C pubnnxe-
HUEM 30HBI pPa3rpy3KH IMec-
yaHWKa JeOUT e€ YMEHb-
IIAJICS JTO 2 M°/MUH.

bypenne CckBaxuHBI
Ne10D Ob110 3aKOHYEHO, KO-
rga e€ 3a00i HaXOOWICA B
30He BIMAHUA 16-U 3aman-
HOW JIaBbl, IIO3TOMY OHa
cpa3y HavaJyia paboTarh C je-
ourom 0,6 M*/MUH M TIpO-
oJDKaeT GyHKIIMOHUPOBATh
¢ nebutom 0,6-1,0 M*/Mun
(puc. 5). 910 HE OTpaXkaeTcs
Ha METaHOOOMIILHOCTH 16-H
3aragHor iaBel. CKBakKMHA
B HECKOJBKHX MECTax pas-
pylieHa. 3OTO TOBOPUT O
JIBWKEHUU OKPYKAIOIUX €€
nopoa. C >TuM, MO-BUIU-
MOMY, CBSI3aHa HECTAOWIIb-
HOCTh ¢€ nebura.

-
oON O

Jebut metaHa, M3/MUH

I CkB. N253 —
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[ebut metaHa, M3/MUH
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PaccTtosiHme oT 3a604, M
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0,0

[ebut metaHa, M3/MuH

0 -50 -100 -150 -200

PacctosiHue ot 3abos

-250 -300

Pucynox 5 — lunamuka nedurta ckBaxus 59, 60 u 100 [2]

120 - e
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=
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()
LOefuT meTana, M3 MuH

Cofgapania mataHa, ¥
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4 o s g o £ L
) .-:_?-‘! |'-E:-P-'l 'AL-\/ "55; .\!? )
PECCTOAHWE A0 30HB PEITDYIHM, M

D0 - CofepraHie wetana, %,
&= - [lefuT MeTana, M MuH

Pucynoxk 6 — Jlunamuka nedurta U coiepKaHus METaHa B CKBa-
xune Ne73 [4]
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CkBaxxuna No7D mpoxoauT 4yepe3 OCh aHTUKJIMHAIA. MeTaH MosIBUJICS B HEl
IpPU PACCTOSHUU MEXAY 3a00€M CKBKMHBI M 30HOM pa3rpy3ku necyanuka 307 m
(puc. 6). [1o Mepe mpuOIMKEHNU OYUCTHOTO 32005 COJIEpPKaHNE METaHa B CKBAXHHE
MOCTENIEHHO yMeHbIaeTcs, TocTUTHYB 30 %. O6cagHas TpyOa 1 CKBakrHA OBLIN pa3-
pyuieHsl Ha pacctossHuM 10 M oT ycThs. [locie moBTopHO# 00canku Ha 3Ty TIyOUHYy
cojJiep)kaHue Metana yBenuuuioch 10 90 %. IIpu pazpexxenun 1o 190 MM pT.cT. 1edut
eé He npesbimaer 1,5 M>/mMun.

HaGmrogenust mokazanau, 4YTO CKBaXMHAMHU B JIIOJICKOM XOJIKE H3BJICYEHO
2,9 MaH. M> MeTaHa, U3 HUX 2,2 MIIH.M> 1ByMs cKBakuHamu Ne 5D u 63, npoOypeH-
HBIMH B 30HY aHTUKJIMHAJIU.

BoInonHeHHBIN aHaMU3 MOKa3bIBAET, YTO CKBAXKUHBI JEATCS HA TPU TPYIIIIHI
(tabu. 13). CkBa)KUHBI IEPBOM U TPETHEH IPYIIIBI HE CBA3aHBI C T€0JI0TUUECKOM CTPYK-
Typoil 1 pabOTarOT TOJNBKO B pa3rpykeHHOU 30He. CKBaKUHBI, TPOOYpEHHBIC B Tpe-
[IMHOBATYI0 30HY aHTUKIIMHAIH, JETAa3UPOBAIU CTPYKTYPY A0 €€ MoApabOTKH, UTO
yKa3bIBaeT Ha 0obIe 00bEMBI CBOOOTHOTO Ta3a, CKomuBIIerocs B HeM. [Ipu otpa-
0O0TKe miiacTa M3 B 30HE aHTUKJIMHAJIM yBEJIWYEHHs JeOUTa MEeTaHa HAa y4acTKe He
Ha0JII0/1a10Ch, YTO CBSI3aHO C MPEIBAPUTENILHOM Jlera3aeil CTpyKTyphbl.

Tabmuma 13 — Cpennue nokaszarenu paboThl CKBaKUH

No ckBa- | Cpennuii nebut| ComeprkaHue
)KUHBl | METaHa, M>/MHH MeTaHa, %

205,40 1,64 35,3

['pynma YcnoBust paboThI

Hera3zupyercs neiicTByromias jgaBa, HET
CBSI3U C 30HOM aHTUKJIMHAIN
Jlerazupyercs TpEIIMHOBAThIM MACCUB B
2 30HE aHTUKJIMHAJIM, HET CBSI3H C ICUCTBY- 50, 60 6,3 72,8
FOLIEH JIaBOM

Jleraszupyercst KpoBJIsi OTpaOOTaHHOM JIaBbl
B 30HE BJIMSIHUS ACWCTBYIOLICH JIABbI

39,100 0,65 28,3

[IpoBeeHHBIE MIAXTHBIE SKCIEPUMEHTHI C YYETOM BBINOJHEHHBIX aHAUTHYE-
CKUX HCCJIEIOBAaHUI MO3BOJIMIIN aBTOpaM C(OPMYJIMPOBATH OCHOBHBIE TPEOOBAHMS K
MEPOMPUSATHSIM 10 MPETOTBPALLIEHUIO UMITYJILCHBIX (BHE3AMMHBIX ) 3ara3upoBaHUNA TOp-
HBIX BBIPAOOTOK MpHU OOPYIICHUH MOPOJI KPOBIIM B 30HAX T€OJIOTMUECKUX HAPYILICHUH.
B ocHOBe 3THX MeponpuATHiA 3aJI05KE€H OOIIEU3BECTHBIN MPUHIIUI JeTa3aIiu MOTEH-
HAATBHBIX MCTOYHUKOB Ta30BBIICICHUS NPU MMOMOIIM CKBaXUH, MNPUYEM KakK IpU
CIUIOLIHOM cucTeMe OTpabOTKH IJIACTa, TaK U IIPU CTOI00BOM.

[IpruéM mpu CIJIONIHOW CUCTEME Pa3padOTKU Jera3alldio Ta30HACHIIEHHBIX
CTPYKTYP BO3MO>KHO OCYILIECTBIIATh TOJbKO CKBAKUHAMHU, IPOOYPEHHBIMU C MOBEPX-
HOCTH, a IPHU CTOJIOOBOM crCTEME pa3pabOTKH JIera3alys ra30HaAChIIEHHBIX CTPYKTYP
MOXET OCYHIECTBIISTHCSA KaK CKBaKMHAMHU, MPOOYPEHHBIMH C MOBEPXHOCTH, TaK U
CKBO)XMHAMH, TPOOYPEHHBIMU U3 TOPHBIX BBIPAOOTOK. JlJjiss OypeHus aera3aiiOHHbIX
CKBa)KMH C TIOBEPXHOCTH 11€JIECO00PA3HO HUCIOJIb30BATh KOJITIOOMHIOBYIO YCTaHOBKY,
KOTOpasi MO3BOJISIET OYpUTh BEPTUKAIbHBICE M BEPTHUKAIBLHO-TOPU3OHTAIBHBIE CKBa-
KUHBI.

B 30Hax moapaOOTKy MENKOAMIUIUTYAHBIX Pa3pPhIBHBIX T'€OJOTHYECKUX Hapy-
IICHUH, KaK yCTaHOBJIEHO [3, 5] oOmuii 7eOUT MeTaHa Ha BEIEMOYHOM y4acTKE MOXKET
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VBEJIMUUTHCA HA  3-5 M>/MuH.
CHmxeHne MeTaHOOOUIHLHOCTU
TOPHBIX BBIPAOOTOK B TaKUX R A -]
YCIIOBUSX 00€CIEeUnBAETCS TEKY- 500
er Jera3alnves KpoBJIU U BBI-
paboTaHHOTO IPOCTPAHCTBA,
OCYIIECTBISIEMOM HA BBIEMOY- | 3
HBIX y4YacTKax COIJIACHO pa3pa-
OOTaHHBIX MEPOIPUSITHI.

B sorax nozpaGotkn n- RS e

KaTUBHBIX ra3oHacChIIICHHBIX 2

cTpyktyp [3, 5] o0mmit ReOUT | | _ ocp anruxaumams; 2 — n3orumcsr; 3 — paspabarbiBae-
METaHa Ha BbICMOYHOM YYACTKE | wmbIif I1acT; 4 — BEIpaOOTaHHOE MTPOCTPAHCTBO; 5 — yJa-
MOJKET YBEJIMYUTHCS HAa | CTOK, ONAcHBIH 110 MPOPBIBAM METaHa U3 KPOBIIH; 6 — Jie-

70 M3 /Mun u G6onee. IIpenoTspa- ra3alMOHHbBIE CKBAKUHBI
ICHUE 3ara3MpOBaHUS B TAKHX Pucynok 7 — Cxema aerasaiyy ra3oHacChbIIIEHHOW CTPYK-
YCIOBUAX JIOJDKHO — 00ecTiedn- Typbl CKBOXXHHAMH, TPOOYPEHHBIMHU U3 TOPHBIX BBIPA0O-
BAaTbCS TOJBKO TMIPEABAPUTEID- oK

HOM Jierasauuend ra3oHachIIICH-

HBIX CTPYKTYP.

Ecnu B noapabateiBaeMoii Toie B npeaenax 40 BBIHUMaeMbIX MOIIIHOCTEH pa3-
pabaTteiBaemoro miacta (40m) 3ameraeT HECKOJIBKO MJIACTOB-KOJIJIEKTOPOB, TO OHU BCE
JIOJDKHBI OBITh Jera3upoBaHbl. JlerazaliMoHHbIe CKBOXKUHBI I0JKHBI OBITH POOYPEHBI
Y TIOJIKJTFOYEHBI K TOBEPXHOCTHOM WJIM TIOI3€MHOM JIeTa3allMOHHON CUCTEME IIaXThl J10
HauaJja BeJIEHUsI OYMCTHBIX paboT B onacHOM 30He. PaboThI 10 jJera3anuu JOJKHbBI Be-
CTUCh B COOTBETCTBUHU C TPeOOBaHUSIMHU [6].

[Ipu meraszamnuu ra30HACHIICHHBIX CTPYKTYP CKBaXHMHAMU, MPOOYPEHHBIMH W3
TOPHBIX BBIPAOOTOK JIeTa3allMOHHBIE CKBAYKUHBI JIOJDKHBI MIEPeceKaTh MOTEHIIUATbHBIHN
HMCTOYHUK Ta30BBIICIICHUS (IUIACT-KOJUIEKTOP) W BHEAPATHCS B IMOPOIY-Ta30ymop
BOJIM3U OCH Ta30HACHIIIEHHOW CTPYKTYpHI (puc. 7). [Ipu 3TOM CKBakuHBI OypATCS
HaBCTpEUYy OUYUCTHOMY 3a0010. X mapaMeTpsl yCTaHABIMBAIOTCS OIMBITHBIM MyTEM B
KOHKPETHBIX TOPHOTEXHHUYECKUX ycioBusx. s obecneuenus tpedyemoro addexra
HEeo0XxoauMo OypUTh HE MeHee TPEX CKBaKWH. PaccTosinne Mexay 3a00siMU CKBaKUH
JOJIKHO OBbITh He Oosiee 30 M.

[Ipu neraszaiuu ra3oHACHIILICHHBIX CTPYKTYP BEPTUKAIbHBIMU CKBAOXKHMHAMU,
MPOOYPEHHBIMU C MOBEPXHOCTH BEPTUKAIBHBIE CKBAXKHHBI C MOBEPXHOCTH JOJKHBI
MOJTHOCTBIO TIepeceKaTh MIACT-KOJUICKTOP BOJIM3HU OCU Fa30HACHIIIEHHOU CTPYKTYPBHI,
npuyéM 11 obecrieueHust Tpedyemoro spdexkra HeoOX0UMO OYpUTH HE MEHEE JIBYX
CKB)XHH. MECTO 3aJI0KEHUS IMePBON CKBAXKUHBI HA TTIOBEPXHOCTH JOJHKHO O00ecredn-
BaTh PaCIOJIOXKEHUE MPOoeKIunu e€ 320051 Ha pa3padaThbIBa€MbIil IJIACT HA YIAJICHUU
(30-50) M OT BEHTUJISIIIMOHHOM BBIPAOOTKHU C PACCTOSTHUEM MEXy CKBakuHamu 30 M
(puc. 8, puc. 9).

Paccrosinue mexy 3a00eM CKBaXXHMHBI M KpPOBJEH pa3zpabarbiBaeMoro riacra
JOJKHO OBITh HE Oosbiie 10m. CKkBaKMHBI 00CaXKMBAIOT TPyOaMH Ha BCIO ITyOUHY.

 30-50m /

I

<
<

>

30m,30M, 30m

4
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['a3onpueMHyl0 dYacTh CKBa- 5 L s
KHUHBI 11epPOPUPYIOT HE MEHEE,
YeM JBa/ALAThI0 OTBEPCTUSIMH Ha

N

=
1 M TpyOsI. Jlnamerp oTBepcTHid | 1) 2
— ot 10 MM 10 15 mm. T"a3ompu- S
€MHasl YaCTh CKBaKUHBI JJOJKHA
MepeceKaTb YroJbHbIE IJIACTHI, ]
3ajeraiomue B Kposie. JlnuHa

CKB)KHHBI OIPEIEISICTCS METO-
JIOM TPOTHO3a METaHOOOUJIBLHO-
CTH B COOTBETCTBUU C TpebOoBa-
HUSMU [6] U TIpUHUMAETCS HE
MeHee 40m. [lerazamus ra3oHa-
CBIIIEHHBIX CTPYKTYpP BEpTHU-
KaJIbHO-TOPU30HTAIbHBIMU

CKBO)XMHAMH, MTPOOYPEHHBIMU C
MMOBEPXHOCTH, MPUUEM ITHU CKBa-

KUHBI JOJDKHBI OypHUTBCS Tak,
4yTOOBl  TOPM3OHTAILHAS  HX 1 — ochb aHTUKJIMHANY; 2 — U30THIICHL; 3 — pa3pabaTbiBae-
MBI TUT1acT; 4 — BBIpaOOTaHHOE TPOCTPAHCTBO; 5 — y4a-
CTOK, OTTACHBIN 10 MPOPHIBAM METaHa U3 KpPOBIH; 6 —
MECYaHUK; 7 — 30Ha MOBBIIIEHHON Ia30HACBIIIEHHOCTH
MaccuBa; 8 — IeTa3allMOHHbIE CKBAXKUHBI, 71 — BHIHUMAae-

yacTb HaxoJWiach B ILIacTe-
KOJUIEKTOpE Ha 2-4 M HUXKE KOH-
TaKTa C ra30yrnopomM BOJIU3U OCH

ra30HACBIILEHHON CTPYKTYPBI. Masi MOIITHOCTh pa3padaThIBA€MOTO TjIacTa
BbiBoabI Pucynok 8 — Cxema neraszanuy ra3oHachlIEHHOU CTPYK-
1 O6pyH1 eHHE TOpOJ TYpbl BEpTUKATBHBIMUA CKBOKUHAMU, IPOOYPEHHBIMHU C

MTOBEPXHOCTHU

KPOBIIM, KaK MpPaBHJIO, COIPO-

BOX/JAETCSI HMHTEHCHB-
HBIM BBIJICJICHHEM Me-
TaHa U3 Pa3rpyKEHHBIX
YIrOJNIBHBIX IUIACTOB H
HOpOJT B BEIPAOOTaHHOE
IPOCTPAHCTBO KAaK U3
KPOBJIM, TaK U U3 MOYBBI

pa3pabaTbIBaEMOTO
macra. [Ipu npopsiBax
ra3a u3 KpoBJIM METaHO-
BBIJICJICHHE MOJKET 3Ha-
YUTEIBHO YBEIUYH-

s BAaTbCd ©W  JOCTUTaTh
1 — OCb aHTHKIIMHAJH; 2 — H30TUIICKL; 3 — pa3padaThIBAEMBIA IIACT; | pMaKCHMAJIBHEIX 3HAUe-
4 — BpIpabOTaHHOE IPOCTPAHCTBO; 5 — y4aCTOK, OMACHBIH 10 TIPO-
pBIBaM M€TaHa U3 KPOBJIU; 6 — IECUAHUK; 7 — 30HA ITOBBIILIEHHOU
ra30HacChIIIEHHOCTH MacCHBa; 8 — Iera3allMOHHas CKBaKMHA

ey

B

HUI B TCUCHHUE HE3HAYM -
TCJIBHOTO IIPOMCIKYTKA

Pucynok 9 — CxeMa nerazanuu ra30HachIIEHHON CTPYKTYPHBI BEp-
TUKaJIbHO-TOPHU30HTAIBHBIMU CKBA)KMHAMU, IPOOYPEHHBIMU C T10-
BEPXHOCTH
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BpPEMEHH. 3aTeM MPOUCXOIUT MOCTETICHHOE CHIDKEHUE Ie0nTa BBIJECISAIONIETOCs ra3a.
2. TlpencraBieHbl TEXHOJIOTHYECKHE CXEMBI JIETa3allMi Ta30HACHIIICHHBIX
CTPYKTYp YTJICTIOPOJHOTO MAacCHBa BOJIM3U 30H T€OJIOTHUECKUX HAPYIICHUH C TOMO-
B0 CKBAXUH, MPOOYPEHHBIX U3 TOPHBIX BHIPAOOTOK U MMOBEPXHOCTH 3EMJIH.
3. Jlerazamusi CBOOOIHBIX CKOIUJICHHI METaHa B KOJIJIEKTOPaX C MOMOIIBIO pa3-
pabOTaHHBIX CIIOCOOOB MO3BOJIAECT HE JOMYCTUTh BHE3AMHBIX 3ara3supOBAHUI TOPHBIX
BBIPAOOTOK M 00eCIeynTh O€30MaCHOCTh PadOT MO Ta30BOMY (HaKTOPY.
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AHoTanis. BctaHoBneHo, 1110 00BaneHHs MOPiJ KPiBli, SIK PaBUIIO, CYIPOBOIKYETHCS iIHTCHCHBHUM BU-
TIJICHHSM METaHy 3 PO3BaHTAXEHUX BYT'UIBHHUX IUTACTIB 1 MOPiA y BHPOOJICHUH TIPOCTIp K 3 KPiBIi, TaK 1 3
IPYHTY ILIACTa, 10 po3po0iseThes. [Tpu npoprBax rasy 3 KpiBjii METAHOBHIIJICHHS MOYKE 3HaYHO 301/1bIITyBa-
THUCS 1 AOCSATaTH MaKCUMAIbHUX 3HaUY€Hb MPOTITOM HE3HAYHOTO MPOMIXKKY 4acy. IloTim BinOyBaeThCs mocTy-
MOBE 3HWKCHHS JIe0ITY Ta3y, 10 BUIUISIETHCS. 3aPOIIOHOBaHI Te0JI0T4HI KpUTEPIi i po3po0IeHuit MeTo A Ipo-
THO3Y IMITyJIbCHUX 3ara3yBaHb BUPOOJICHb IPH 00BaJIeHHAX KpiBiai. OOrpyHTOBaHI ClIOCOOHM aera3aliii ra3oHa-
CHUUYCHHX CTPYKTYp NMOOJIN3Y 30H re0JI0T YHUX MOPYLIEHb NPH MEPBUHHIHN MOcai OCHOBHOT KpiBJli, SIKi peKo-
MEHJIOBaHi 0 BUKOHAHHS PH CIIOPY/i CBEPAJIOBHH Aeras3auiid, IpoOypeHuX 3 TipcbKUX BUPOOJIEHB 1 3¢MHOT
noBepxHi. ChopMysIb0BaHa METOIOJIOTIS pO3POOKH 3ax0AiB Ay 3anobirants. ChopMysiboBaHA METOI0JIOTIS
PO3pOOKH 3aXOiB IS 3aM00IraHHs IMITYJIbCHUX PaNTOBHUX 3ara3yBaHb TipChbKHX BUPOOJICHBb MPH O0OBaJICHHI
MOPi OCHOBHOT KpiBJli B 30HaX IeOJIOTIYHUX MOpYyIeHb. Bukonana anpobauist po3podiaeHux crmoco0iB B I1a-
XTHUX YMOBaX, 110 TIOKa3ana e(h)eKTUBHICTh 3aX0A1B, HAIPABICHUX HAa YHEMOXKIIMBICHHS 3ara3yBaHHs Iipch-
KHUX BHPOOJICHb NTPY OOBaJICHHI TIOPiJT KPiBIIi.

KurouoBi cjioBa: pantoBe BUAUICHHS METaHy, IOCalKa OCHOBHOI KpiBJIi, 3ara3yBaHHsI, MIAHHUK, [€OJIO-
rivHe MOpPYyIICHHS, CBEP/IOBHHA, €(DEeKTUBHICTD

Abstract. It is stated that roof rock fall is usually accompanied with intensive methane release from the
unloaded coal seams and rocks to the goafs through the roof and foot of the worked seam. When gas bursts
out from the roof, methane emission may significantly increase and reach maximum values during relatively
short period of time. Then the gas flow rate is gradually decreases. Geological criteria are proposed, and
method is developed for forecasting pulse gassing of the roadways at the roof fall. The degassing methods are
validated for the gas-saturated structures near zones with geological disturbances at initial main roof caving,
and are recommended to use while building methane drainage boreholes drilled from the mine roadways and
the surface. Methodology is proposed for working out measures to prevent sudden pulse gassing of the road-
ways at the main roof fall in areas with geological faults. The developed methods were successfully tested in
the mines and demonstrated good effectiveness of the measures aimed to exclude possible gassing of the road-
ways at the roof rock fall.

Keywords: sudden release of methane, main roof caving, gassing, sandstone, geological faults, borehole,
efficiency
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