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IMTPEJJUCIIOBUE

JloObr4a yrist B METaHOOOMIIBHBIX IIAXTaX COMPOBOXKAACTCS OOWIBHBIM BBIjIE-
JICHUEM 3HAYUTEIBHBIX 00BEMOB METaHA, YCIOXKHSACTCSA IIPOIECC MHTEHCHUBHOM pa-
OOTBI OYNCTHOI TEXHHUKH, ITOKA3aTeIN KOTOPOI B Ta30BBIX IIAXTAaX B HECKOJIBKO pa3
MEHBIIIE, YeM B HEra30BbIX IAXTaX M IaXTaX ¢ HU3KUMH 00beMaMH BBIICJICHUS Me-
TaHa B TOPHBIE BHIPAOOTKH.

CpemnecyTodnas 1oOp4a yTiisl B ra30BBIX Iaxtax Poccuu 3a mocnmemnue 25—
30 et yBenmMumIach B 7—8 pa3 v JOCTHUTIIA B KOMIUIEKCHO-MEXaHU3UPOBAaHHBIX 320051X
Ha TOHKHX I1acTax 5,0 ThIC. T, B HauOoJee MPOU3BOANTEIBHBIX METAHOBBIX IAXTAX —
10—15 TBIC. T, B OTAEIBHBIX CITydasx — 25-30 ThIC. TOHH yIJId B CyTKH.

VYraybnenue ropHsix paboT M pOCT METAHOHOCHOCTH ILIACTOB yrist go 20—
25 M3/T ¢.6.M. cIOCOOCTBYIOT MHTEHCUBHOMY BBIIEJIEHHIO METAaHa B IaxTax a0 150—
165 m*/mMuH. OuucTHBIE 32601 PabOTAKOT C IPUMEHEHHEM KOMILIEKCA CHOCOOOB U
CXEM Jlerazaluy pa3padaTbiBaeMbIX U COJIMIKEHHBIX IJIACTOB YIS U BBIPAOOTaHHBIX
npoctpancTB. O6beMBI KAITUPYEMOTO METaHa COCTABIAIOT 60—65 M>/MHH Ha mIax-
tax Kysbacca n 80—-105 M> Merana Ha maxtax BopKyTCKOT0 yTOJIEHOTO MECTOPOIK-
JCHHUSL.

AKTyaabHBI BOIIPOCH! pa3pab0TKM METOJIOB YIPABJICHUS ra30BbIJCICHUEM Ha
BBIEMOYHBIX y4YacTKaX BBICOKOIIPOM3BOJIUTEILHBIX METAHOOOWIBHBIX INAaXT, U3yde-
HUSL yCJIOBHH ()OPMHUPOBAHMS METAHOBBIX MOTOKOB B IIAXTaX M B3PBIBOOMACHBIX CH-
Tyanui, METOJIOB OIICHKH BEPOSTHOCTH B3PHIBOB METAHONBUICBO3IYIIHBIX CMecen
IIPY NOA3EMHON J00ObIYe YIJiIsl, TPUYNH BOSHUKHOBEHHSI aBapuil 1o akTopam rasza u
TIBUTH.

Heo0xoanMbl HOBBIE TEXHOJIOTHYECKNE PEIICHHS 110 CHIKEHHIO 00BEMOB BBI-
JIeNICHUS METaHa B OYHCTHBIX 32005, MPOTHO3BI JUHAMHUKH POCTa 0OBEMOB MOI3EM-
HOHM 1OOBIYM YTJIS ¥ Ta30BBIICICHUN B METaHOOOMIBHBIX IIaxTaX, MOCKOIbKY 80 %
maxt PO sBISIIOTCS MOTEHIIMAIBHO METAaHOB3PBIBOOIIACHBIMH.

AKTyaJpHBI HaydHOE 000CHOBAHME M BHEJPCHNE HOBBIX CIOCOOOB M IMapamer-
POB JIera3allii OCHOBHBIX HCTOYHUKOB METAHOBBIZEICHHS Ha BEICOKOIIPOU3BOIUTEIb-
HBIX BBIEMOYHBIX yYacTKaX, MOBBIIAIOMINX O0€30IIaCHOCTh BeICHHS TOPHBIX PadoT Mo
ra3zoBoMy (hakTOpy M CHIIKAIOIIMX BEPOSITHOCTH BO3HUKHOBEHHUS B3PBIBOOIIACHBIX 110
ra3y CUTyali B IIIaxTax.

[TonmoxuTeNbHBIE PE3YIBTATHl JOCTUTAIOTCS IyTeM OOOOIIEHNS MEPEeaOBOrO
OTbITa pabOTHI MAXT IPH 0TPAOOTKE Ta30HOCHBIX IIACTOB YIJIsA, BHEAPEHUS B MIPaK-
THUKY HOBBIX BBICOKOA((QEKTHBHBIX TEXHOJIOTHYECKUX PELUICHUH 110 CHIKEHHIO 00b-
€MOB BBIJICJICHUSI METaHa B IIaxTaX M NPEJOTBPALICHUS B3PBIBOONACHBIX CHTYa-

.



WccnenoBanus BBHIMOTHEHH! B MHCTHTYTE TIpoOIEeM KOMIUIEKCHOTO OCBOCHUS
Heap uM. akanemuka H. B. Mensaukosa Poccuiickoli AkageMuu Hayk.

KommbrorepHoe odopMiieHHE TEPBUYHOIO TEKCTa MOHOTPaMH BBIIOIHEHO
TOPHBIM MHXKeHepoM-uccienoBatenem T. B. CaOsHUHOI, 32 9TO aBTOP BBIpaXKaeT e
0J1ar0JJapHOCTb.



1. PECYPCBI 1 IOBbIYA YI'JISI HA METAHOOBWJIBHBIX
TAXTAX POCCUUA

OCHOBHBIMH yTJI€OOBIBAIOIINMHI OacceiiHAMHU I10 TOA3eMHON MOOBIYe YTIIS
sisitorea Kysneuxuit u [leqopckuid, rie npoekTHas MOIHOCTh JEHCTBYIOIINX MIAXT
Poccun cocrasnser 78,2 % oT o01meil mpou3BOACTBEHHON MOITHOCTH JICHCTBYIOIUX
MIPEANIPUSTHH 110 TOJ3eMHOMN 100bIYe YIJIsl, OaJaHCOBBIE 3aIachl yIiisl B 3TUX Oacceii-
Hax — 81,9 %, mpombimieHHsle — 84 %, oOecredeHHOCTh 3amacaMu yris — 42—
61,4 rona.

B nau6onee nepcrnektuBHoM Ky3Herkom OacceifHe Kak Mo 3armacamM, Tak H IMo
J00bIYe YISl TOA3EMHBIM CITIOCOOOM TPOEKTHAs! MPOU3BOJICTBEHHAS! MOIIHOCTH CO-
craBisier 59,6 %, GanaHcoBble W MpOMBIIUICHHBIE 3anack! yriast — 70,1 % u 69,2 %
COOTBETCTBECHHO.

B Iledopckom yrompHOM OacceifHe STH IMOKA3aTelIH COCTABISAIOT: IMPOU3BOJ-
CTBEHHas! MOIITHOCTH 1axT — 18,6 %, GanancoBsle 3anackl yriust — 1133 mutH T mpoTuB
6725,5 mna T B Ky30acce, npomslnuieHHble 3amackl — 8§28,9 mutH T, mpotus 3889,8 B
Ky3sb6acce. Illaxter BopkyTel cambie rimy0okme B Poccnu, OTHENBbHBIE W3 KOTOPBIX
MIPEBBICHIN KHIOMETPOBYIO OTMETKY. | a30HOCHOCTH IIJIaCTOB pa3inyHasl.

OOecrieueHHOCTh MPOMBIIUICHHBIME 3allacaMM yIJisl B Pa3IMYHBIX PErHOHAX
Poccun cocrasisier ot 30 10 65 JeT, a Ha OTAGNBHBIX MPEAIIPUSATHSAX YIIIea00bIBaI0-
LIMX KOMIIaHW, IpUYeM Ha Fa30HOCHBIX MECTOPOXKIACHMSIX, OT 25 1o 140 net [1-3].

YroapHble MecTopoxaeHuss Poccnn Hanbonee MeTaHOOOMIIBLHBIE B Mupe. Me-
TaHOHOCHOCTH IJIACTOB MPHU Mapkax yriied oT OyphIX M0 aHTpanuToB (As—Aog) BO3-
pactaer ot 2-4 1o 38-42 M/t c.6.m. IlokasaTelbHBIMH B 5TOM IUIAHE SABJIAIOTCS
yrompHbIe TUIacThl Ky30acca: n3MeHEHHE MPUPOIHON METAaHOHOCHOCTH TIACTOB pa3-
JIMYHBIX MApPOK YTJIeH ¢ TIIyOMHOM 3ajeraHusi OT BEpXHEH TpaHUIlbl METaHOBOW 30HBI
10 Tiry6un 12001800 m ot 2 10 40 M*/1 ¢.6.M. [2-4].

Yem OoJblile METAHOHOCHOCTH YTOJIBHBIX IUIACTOB, TEM BBIIIE METAHOOOMIIb-
HOCTh IaxT. Hambosiee mMpon3BOAUTENBHBIC M3 HUX AJIMUHUCTPATUBHO BXOJAWIH B
coctaB AO «CYDK», AO «OYK «lOxky3baccyromp», AO YK «Kysbaccyromsy,
AO YK «tOxmnsr1ii Ky36acey, AO I10 «Cubuppsyrons», AO «Bopkyrayroisy». B guc-
Jie caMocTosTenbHbIX maxT — 3To 3A0 «Pacmanckas», AO «Illaxta Bopramopckas
n maxTa «3apedHas», pa3pabaTblBalOIlUe MPEHMYIICCTBEHHO IIOJIOTHE YIOJIbHbIC
TUTACTHI.

l'opHo-Teonornueckue yciaoBus pa3paboTKu IIacToB yrias BopkyTrckoro me-
CTOPOKJICHUS CBHJICTEIBCTBYIOT O TOM, 4TO 1) maxTsl Hanbonee raydokue B Poceun,
2) paboune ruIacTel BecbMa COJIMDKCHHBIE, 3) TUIACTHI YIJIsl Haubojee METaHOHOCHBIC
1 ONAcHBIC IO Ta30JMHAMHYCCKIM SBICHHUSIM M TOPHBIM yaapaM, 4) YIIH IUTacTOB
OTIACHBI 110 B3PHIBaM YTOJBHOM MBUTH, 5) KPOBIH IIACTOB TPYIXHOOOPYIIaeMbIe.



[Tosnoroe majeHue MIACTOB U MX MOIIHOCTH MO3BOJISIIOT MPUMEHSITH CPEACTBA
KOMIUIEKCHOI MexaHu3auuu. B Bopkyre B Hacrosiiiee Bpems B pabore 4 miacra
(Momunsiit, Tpoitnoit, UerBepTbiii 1 [1sThI1).

B Kysbacce npeobnagaer oTKphITHIN croco0 moOsrau yrist (1o 75 % oOmei
no6sran yriisa B Pocenn). Annamuka n1o0sran yriis npuBeneHa B Tadm. 1.1 [5].

HccnenoBanusi, BBIOJIHEHHBIE B paMKax MPoOJIeMbl KOMITJIEKCHOI'O OCBOCHHUSI
Henp 3eMJIM M HOBBIX TEXHOJOTHH W3BJIEYEHHS I0JE3HBIX HMCKOMAEMBIX W3 MHHE-
PaJBHOTO U TEXHOTCHHOTO ChIPbs, MIO3BOJIMIIN OLCHUTh PECYPChl METaHa Ta30HOCHBIX
MecTopokaeHHi Poccun, ompenenuts MeTaHOOOMIBHOCTh YTOJIBHBIX IIAXT M KOJIH-
YECTBEHHBIC ITOKA3aTe/I METAHOBBIICJICHNS B LIIAXTaX MPU PA3IHMYHBIX TEXHOJIOTHSX
BBIEMKH TUIACTOB YIJISl U CIIOCO0AX yNpaBJIeHHs Ta30BblJeleHuEeM, c(hOPMYITHPOBATh
Hay4HbIC, OPraHU3ALNOHHBIC 1 TEXHUYCCKUE 3aJa4YM 10 KOHUCIINH J00bIYH MeTaHa
Ha YrOJBHBIX IIaxTaX, METOIMYECKHMM OCHOBaM M METOJHMKE IPOTHO3MPOBAHHS pe-
CYpCOB MeTaHa U 00bEMOB €TI0 U3BJICUCHUSL.

Tao6numa 1.1
Junamuka 100bI4H yriist B POCCHM OTKPBITHIM U ITOI3EMHBIM CIIOCOOAMHU

JloObIva yriis, MITH T
Jlons noxzemMHoro
Ton OTKpBITBIM TTo3eMHBIM
OO0mmas crioco0a, %
croco6om crocobom

2000 2579 167,0 90,9 35,2
2001 269,3 174,1 95,2 35,4
2002 2534 166,8 86,6 34,2
2003 276,4 183,1 93,3 33,8
2004 284.4 182,7 101,7 35,8
2005 299,8 195,1 104,7 34,9
2006 310,0 201,3 108,7 35,1
2007 314,1 204,5 109,6 349
2008 328,9 2240 104,9 31,5
2009 302,6 195,2 107.4 35,5
2010 3234 221,3 102,1 31,6
2011 336,7 235.,8 100,9 30,0
2012 354,8 2489 105,9 29,8
2013 352,0 250,7 101,3 28,8
2014 358.,2 2529 105.3 29.4
2015 3733 269,7 103,6 27,8
2016 385,7 281,1 104,6 27,1
2017 408,9 303,5 1054 25,7
2018 4419 3325 109.4 24.8
2019 4414 334,1 107,3 243




MHOTOIETHIMH HCCICIOBAHUSAMH, MPOBEAEHHBIMA B PA3JIMYHBIX YTOIBHBIX
6acceitnax Poccun u apyrux crpan CHI', n3ydeHsl BOIPOCHI I'eHe3nca ra3oB yroib-
HBIX MECTOPOXKICHUH, UX XUMHUYCCKHUI COCTaB, yCIOBUS MUTPAIIUU T'a30B B YIIICHOC-
HBIX OTJOXKCHUSX, YCTAHOBJCHBI OCHOBHBIC (PHM3MKO-XUMHYECKHE (aKTOphl, 00y-
CJIOBNIMBAIOMINE KOJUIEKTOPCKHE CBOMCTBA YTJICH M MOPOJ, a TAK)KE PEIICHBI MHOTHE
BOTIPOCHI BBIJIC/ICHHS I'a30B B TOPHBIE BRIPAOOTKH IIAXT. Pe3ynbTaTsl Tpyaa yueHbIX 1
reoJIOTOB HAILIU OTPaX€HHE B HOPMATHBHO-METOAMYECKOM JoKyMeHTe «HCTpyk-
IS TI0 OTPEICIICHHUIO W TIPOTHO3Y Ta30HOCHOCTH YTOJBHBIX IUIACTOB M BMEIIAFOIIUX
MOPOJI TIPH TEO0JIOTOPa3BeOYHbIX paborax» [6] W «MHCTpyKIMH IO Jera3aruu
YTOJBHBIX IIaxT [7].

VYraeHocHbIe OTIOXKEHUS B OacceifHax M MecTopoxaeHusx Poccum, Tak xe,
KaK ¥ B YTJICTa30BBIX MECTOPOXKICHISIX IPYTUX CTPaH MHPA, XapaKTCPU3YIOTCS Mpe-
MMYIICCTBEHHO HEPAaBHOMEPHBIM pacIpe/IeieHHEeM Ta30HOCHOCTH, TEOJOTHYCCKHe
YCIIOBHS BEChbMa pa3HO0Opa3HbI [UT 00pa30BaHMS Ia30COACPIKAIINX OTI0KCHUH.

VYIIIeHOCHOCTh M CTeneHb Meramopdu3oBaHHOCTH yried Poccum kpaiiHe n3-
MCHYMBBI: HAaOIIOIaeTCsl JOBOJIBHO PEe3KOe M3MEHEeHHEe MeTtamopdu3Ma yriei, BeTpe-
4aroTcs craboMeraMop(hU30BaHHBIC aHTPAIUTHL, MPEO0TaTAI0T YIIH CPEIHUX CTaIUi
metamopdmma. C poctom MeTamopdu3Ma yriei Bo3pacTaeT ra30HOCHOCTh YTOJbHBIX
IUIACTOB. YTOJBHBIC IJIACTHI, CIOXKEHHBIE YITIAMHM Mapku [, MMEIOT MaKCHMaJbHBIC
3HAYEHHs Ta30HOCHOCTH A0 12-15 M°/T ¢.6.M., wiacTsl ¢ Mapkamu yrieid K u OC —
ot 15 10 32 M/t ¢.6.m. (Tabn. 1.2).

Tabnuma 1.2
M3MeHeHHEe METAHOHOCHOCTH YTOJBHBIX IUIACTOB OT MapKH yTiIeh

Mapka yrs MeTaHOHOCHOCTD YTOJIbHBIX
IUIACTOB, M>/T C.0.M.
b 2-4
i 48
r 8-12
X 12-15
K 15-26
oC 26-32
T 32-38
Ag—Ao 3842
Aro—An 42-2
An-Aw 2-0

MeTaHOHOCHOCTD YTOJBbHBIX IJIACTOB 3aBUCHUT OT I'€OJIOTMYCCKUX (1)aKTOp0B, B
YHCJIE KOTOPBIX OCHOBHBIMH ABJIAIOTCA HCTOPHUA T'€OJIOTMYCCKOI0 Pa3BUTHUA Oacceii-
HOB, TCKTOHHUYCCKOC CTPOCHUE MECCTOPOXKIACHHUA, YIIICHOCHOCTDH 0TJ'I0)KCHI/Iﬁ, TIETPO-
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rpadMUecKuil COCTaB yrieH, JTUTOJOTHUYECKHH COCTaB M KOJUIEKTOPCKHE CBOMCTBa
BMEIIAIOIMNX MOPOM, a TaKKe XapaKTep MOKPOBHBIX OTIOXKEHHUH, THAPOreoIornye-
CKHE YCJIOBHSI, MHOTOJICTHSISI Mep3ioTa M mp. IIpakTuueckoe 3HaueHHWE M3 HHUX Ha
00BEMBI COJIep)KaHMs METaHa B YIJIGHOCHBIX OTJIOKCHHUSX HACTOSILIETO0 BPEMEHU
MMEIOT TeKTOHHKA MECTOPOKICHHUS, YIIICHOCHOCTh OTJIOKCHHH, eTporpapuecKuii
COCTaB yriel U KOJJIEKTOPCKKE CBOWCTBA TIopof [3, 5].

[Tpu npounx paBHBIX YCIOBUSIX HA OJHUX M TEX K€ MIyOHMHAX METAaHOHOCHOCTD
YTOJIBHBIX IIJIACTOB B 3aKPBITHIX OCEBBIX YACTSIX aHTHKIMHAICH W B MPUMBIKAIOIINX K
HHUM 30Hax Oojee BBICOKAas, YeM B MOHOKIHMHAISAX M KPBUIbSX CKJIAJOK, B KOTOPBIX
IUTACTBI UMEIOT BBIXOJ MOJl HaHOCHL. KpyTo3aseraromme niacTel 1eMETaHU3UPYIOTCA
Ha OOJIBINYIO NTyOUHY O BEpTHKAJIH, YeM HOJIOTHE.

Bnmsiaue merporpadudeckoro cocraBa yriiedl Ha METaHOHOCHOCTB YTOJBHBIX
TUIACTOB IIPOSIBISIETCSI B TA30BBIX, )KUPHBIX M KOKCOBBIX YIJISX, METAHOEMKOCTD KOTO-
PBIX YBEIMYHBACTCS IO MEpe MOBHIICHHS COAEPKaHus B HUX (ro3unuTta. [lerporpa-
¢dudeckuil coctaB JATHHHOILUIAMEHHBIX, TOIMX U 0ojiee MeTaMOP(H30BaHHBIX yIei
Ha UX METAaHOHOCHOCTb OKa3bIBae€T MEHee 3aMeTHoe BimsHHe. [loBhIIIeHHOE conep-
KaHHUEe MHUKPOKOMIIOHEHTOB TPYIIIbl BUTPUHHUTA CHOCOOCTBYET YBEJIMYCHHIO YHCIIA
TPELINH B yIJie W MOBBIIIEHHIO €ro Ta3olpoHUIaeMOoCcTH. bosee BrICOKOE comeprka-
Hue (PIO3MHUTA B YIUIAX YBEIUYMBACT UX COPOIHOHHYIO METAaHOEMKOCTb.

Brwusinue riryOMHBI 3aJieraHusl IJIACTOB YIS M MapKH yrieid Ha (pakTHYeCcKyro
METaHOHOCHOCTh IUIACTOB IIPU Pa3JIMYHON INIyOMHE BEpXHEH I'paHUIbI METaHOBBIX
ra3oB Ha npuMepe Kysnemnkoro Oacceiina mpuBeaeHo B tadu. 1.3. [Ipupoxnas mera-
HOHOCHOCTb yrneﬁ YBEIIMYUBACTCA OT JJIMHHOIIJIAMECHHBIX 1O KOKCYIOIIUXCA U CHH-
JKAETCsl OT KOKCYIOIIMXCS JI0 aHTPAMTOB. [Ipy 9TOM ¢ riryOMHOMN 3aiieraHus miacTtoB
METaHOHOCHOCTb yTJIei Bcex Mapok B Kys0acce Bo3pacraer.

Taonuma 1.3
N3menenne MeTaHoHOCHOCTH yritel Ky30acca B 3aBUCHMOCTH OT CTa WK
ux Meramopdu3Ma (MapKH yriieil) u riyOuHbI 3a1eraHus

I'ny6una ITpupoIHas METAHOHOCHOCTb YIS (M/T T.M.)
Mapxka 3aJIeraHus Ha riyoune (M)
YIPL | BEPXHCHTPAIIIRT 1300 | 300-600 | 600-900 | 900-1200 | 1200-1800
MCTAaHOBOM 30HbI, M

bl 65-225 2-10 11-15 14-18 16-20 17-21
r 65-270 2-15 12-20 16-24 19-27 21-30
XK 65-180 3-16 13-21 17-25 20-30 22-35
K 100-370 3-17 15-25 20-30 23-34 25-38
oC 70-300 3-13 12-20 18-28 21-34 22-36
T 70-300 4-15 12-24 17-28 22-35 2540
A 80-250 5-12 11-20 18-29 25-36 -
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AHanu3 yCIOBHIA 3aJIeTaHUs YTOJNBHBIX IJIACTOB U TOKa3aTellel JOOBIYH YIS B
Poccun cBUIETENBCTBYET O CIAEAYIOIIEM.

[pomseoacTBo yris B Poccun Bo3pactano go 1988 r., mocie yero Habmomaics
CYIIECTBEHHBIN crax B 0O0beMax HOOBIYH YTIIA, 9TO OBLIO OOYCIIOBIEHO IPOBOIUB-
melcst pecTpyKTypu3anueit yroasHoi orpaciu. C 1999 r. otmedeH poct obmiero mo
CTpaHe MPOU3BOJICTBA YISl U 00BEMOB €0 JT0ObIUM MOA3EMHBIM criocobom (Tadim. 1.4).

Taonuma 1.4
Junamuka 1o0sran yrist B Poccniickoit @eneparmm

Tox JloObr4a yriist, MiTH T
Bceero TTonzeMHbIM crIOCOOOM

1985 395,2 191,5
1988 4254 196,8
1990 3954 1759
1991 3533 140,5
1992 335,8 146,6
1993 305,3 134,1
1994 271,3 119,1
1995 262,8 110,5
1996 255,0 99,9
1997 244.4 91,9
1998 2323 85,7
1999 249,1 86,1
2000 258,4 87,1
2001 269,3 92,7
2002 2534 87,5
2003 275,6 94,1
2004 283,0 101,7
2005 2999 104,7
2006 309,0 109,0
2007 314,1 109.,6
2008 328,9 104,9
2009 302,6 107.4
2010 3234 102,1




OkoHyaHue Tabununsel 1.4

Tox JloObI4a yriist, MITH T
Bcero [TomzemuBIM criocoOoM

2011 336,7 100,7
2012 354,6 105,7
2013 352,0 101,3
2014 358,2 105,3
2015 373,3 103,6
2016 385,7 104,6
2017 408,9 105,4
2018 4419 109,4
2019 441,4 107,3

B 2001 r. yronbHast npoMbllnIeHHOCTs P@ yryummnna cBoM HOKa3aTeNlu MO
cpaBHeHuto ¢ 2000 r. YBenuueHo npou3BOACTBO yris Ha 11,45 MaH T, B TOM uucie
MO/I3EMHBIM CcIocoOoM Ha 5,23 MIIH T, cpeaHecyTouHas Mo0bda YT COCTaBHIIA
0,717 mua 1 mpotuB 0,690 maH T B 2000 r., cCpeaHECTIHCOYHAS YHCICHHOCTh paboT-
HUKOB [0 OCHOBHOMY BHJIy JAESTEIbHOCTH yMEHbIICHa Ha 9 THIC. YEIOBEK, BEIPaOdOT-
Ka MPOMBIIIICHHON TPOAYKIMU Ha OJHOTO paboTaromero yBeiawdeHa Ha 83 ThIC.
pyouneii. B mocnenyromume 2003—-2004 roasl oTMEUeH JabHEHIIAN POCT Kak OOIIeH,
Tak U moa3eMHol moObkrun yrias. B 2004 r. cpemHecyTouHOE MOA3EMHOE MPOU3BO/I-
CTBO YIUI1 B OYHCTHBIX 3a004X MOBBICHIOCH Ha 16,8 % mo cpaBHeHuio ¢ 2003 r.
B 2005 r. B maxrax no0sito 104,7 mia T yris, B 2006 r. — 109 mute T. Makcumainb-
HBIA 00BeM TOA3eMHOM 100BaH yrisa otMedeH B 2007 1. (109,6 muH T), 3aTeM Io-
CJICZIOBAJIO CHIDKCHHE.

YiIydiieHsl MoKa3aTeNd OYUCTHON JOOBIYM YIUISA MOA3EMHBIM CIIOCOO0M, TIpH-
4EM IPEUMYIIECTBEHHO 3a CUeT MHTEHCH(MKAIWM OYMCTHOW BbIeMKH yrisl. Tak,
CpelHeeHCTBYOMIEE YHCIIO 000PYAOBAHHBIX MEXaHU3UPOBAHHBIMHU KPEIISIMU OUHCT-
HbIX 3200eB B 2001 r. cokpameHo Ha 10 equHUI, yBeIMUeHa CPEeIHsS JJIMHA JIaB HA
5 M, CKOPOCTh HOJBHTaHHUSA OYHCTHBIX 3a00€B M J0OBIYA B HUX YTJIsI BO3POCIH COOT-
BETCTBEHHO Ha 6,3 M/cyT u Ha 182 T/cyT, 101 KOMIUIEKCHO-MEXaHU3UPOBAHHBIX 3a-
6oeB moBeneHa 10 90 %. [lmHaMuKa TMOA3EMHON TOOBIYH YIJIS B OYHCTHBIX 3a00sX
nmpuBerieHa B Tabn. 1.5 (mpu xoadpdunmente mammaHOro Bpemern ot 0,4 mo 0,75),
MIOKA3aTeNN MepPeIOBBIX JOOBIYHBIX yUacTKOB — B Ta0u. 1.6

Ha nuacrax ¢ BBICOKOH METaHOHOCHOCTBIO peHTalbenbHas J00blYa yrisi BO3-
MOXHa TOJIBKO TP HCIIOJIb30BaHUH KOMIUIEKCA COBPEMEHHBIX CIIOCOOOB MPOBETPH-
BaHMS BBIEMOYHBIX yJacCTKOB M CPEJICTB CHID)KEHMSI METAHOBBIJICTICHUSI U3 OCHOBHBIX
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HCTOYHHKOB. HpI/I 9TOM CpE€ACTBA Jfra3aiuun pa3pa6aTLIBaeMHx IJ1aCTOB OOJIKHBI
obecrieunBath 3(dexkTuBHOCTh jaerazauuu He MeHee 40—50 %. HinkHee 3HaucHwue
yInoMsHYTOH 3((EKTUBHOCTH TMOJ3EMHOW Jera3aiuy IUIacTa JOCTIKHMA, a JIJist
BepxHero (50 % wum Ooree) mMpemIoKeHBI HAYYHO OOOCHOBAHHBIC TEXHHKO-TEXHO-
JIOTUYCCKHUEC PCUICHUA Ha OCHOBC IMOBBIMICHUA T'a300TAa4d B ACTA3allMOHHBIC CKBa-

JKHUHBI.

Tabnuma 1.5
JluHAMUKA CPEIHECYTOYHOM JOOBIUH YIIIs U3 OYMCTHOTO 32005

CpenHecyTouHas 100bIYa YTIIsl U3 OYHCTHOTO 320051, T/CyT
Tox o
— ¢ MEXaHU3UPOBAHHOW Kpenblo (Ha riacrax
C yIJI0M mnajieHus 10 35 rpai.)

1997 741 958
1998 810 1018
1999 927 1148
2000 1067 1321
2001 1223 1494
2002 1293 1620
2003 1355 1759
2004 1599 2238
2005 1640 2349
2006 1744 2550
2007 2198 2970
2008 2318 3157
2009 2566 3421
2010 2641 3484
2011 2742 3497
2012 3112 3963
2013 3780 4392
2014 3902 4267
2015 4326 4504
2016 4504 4871
2017 4767 5105
2018 4528 4687
2019 4543 4603




Tabnauma 1.6
ITokazarenu q0OBIYHM YTIIA B IEPEOBBIX OUUCTHBIX 3200s51X maxT Poccun

IIlaxTa
5 ~
) = < ° a
=3 g = | | 2:
s 3] S S 5 = 2 2
25 E 3 £ 2 = 2 g
s 9 % = EN 5 : X 5
= > > =9 g = e
ERC 3 8 g S 5 X
2 : E | g | =
= = = s E
3 = S8
[_‘
5 ”
HHCTHOMR 4KMI38 | 3KMI38 | 3KMI38 | KMI38 | KMI130 | JIoii xoi
KOMIIJICKC
Brinnmaemas
MOIIIHOCTh 2,7-2,8 2.3 2,0 2,5 4,7 2,15 49
mjiacra, M
Hnnra 175 184 211 250 150 | 240300 | 230
OUHCTHOrO 320051, M
HPOZ[OJ'DKPITCJ'ILHOCTB 5 12 1 7 9 10 9
I[06I)I'{PI yrﬂf[, MecC.
O0beMm
JI0OBITOrO — 1,3 - 1,0 0,93 3.2 4,1
yr.l'[f[, MJIH T
C
PEAHECYTOMHAA 3.9 5.0 5.7 502 3.8 52 14,0
100bI4a yIIIs, THIC. T

AHanu3 nokaszatesnei MoJ3eMHOro crocoba JoObIUM yIiisi Ha METaHOHOCHBIX
MECTOPOKICHUAX POocCHU CBUIETENBECTBYET O TOM, YTO CPETHENCHCTBYIOMIEE YHCIIO
METaHOOOMJIPHBIX OYHCTHBIX 3a00€B Ha IIaXTaX Pa3lWYHBIX yTOJIBHBIX KOMITAaHUH C
AOCTAaTOYHO CJIOXXHBIMU I'OPHO-TCOJIOTMYCCKUMU YCIIOBUAMU TOCTUTATIO 3, a Ha TaKux
BBICOKOTIPOM3BOAMTENBHBIX IaxTax Kak «Bopramopckas» u «Pacmanckas» — 5.
B 2013 r. mpousBoacTBo yriust Ha maxte «Pacmaackas» («kEBPA3 I'pymm») cocraBu-
1o 7824 TrIC. T, B AO «BopkyTrayromsy» («Cesepctans Pecypey) — 12 117 ThIC. T, 9TO
BECbMa OIITUMUCTUYHO.

HO[BeMHa)I pa3pa60TKa MCTAaHOHOCHBIX YT'OJIbHBIX IJIACTOB MNPEACTABJIACT CO-
0011 CIIOXKHYIO TEXHUYECKYIO POOIeMy BCIEICTBUE psiia NPUUUH. DTO, KaK MIPaBUIIO,
CKJIOHHOCTB yTIIeHl K CaMOBO3TOPAHMUIO, BHICOKAs Ta30HOCHOCTb, yIapo- M BEIOPOCO-
OIIaCHOCTb, CIIOKHAs CETh TOPHBIX BBIPAOOTOK B IuTacTe W T. 1A. [loaTomy BakHOE
3HAYCHUEC UMECT IMPCABAPUTCIIbHAA MOATOTOBKA MIAXTHBIX MoJIEH ¥ MX 4YacTel K 3(1)—
(PEeKTUBHOMY HCIIOJIb30BAHHIO IPOIPECCHBHON TEXHOJIOTMH yriaenoobun. Ha mpak-
THKE IIMPOKO MOTYIHIN IIPUMEHEHIE METOIBI JIeTa3alliy, CHIDKAIOIINE 00HEMBI BBI-
JICJICHNs] METaHa B TOPHbBIE BBIPAOOTKH M HCKITIOYAIONINE UX 3ara3upoBanue [8].
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Jlonst omacHBIX 10 MeTaHy maxt ¢ 36,9 % B 1960 r. moBwicuiack 10 71,7 % B
1990 r., TO ecTh yBenMuUMIACh MpakTHUecku B 2 paza. [lo maxrtam Poccuiickoii ®e-
Jiepaliy 3TOT IMoKa3arenb 3a mocienuue 10 et Bo3poc ¢ 66 mo 75 %. B Kysbacce
METaHOOOMJIBHBIC IIAXTHI M IAXTHI, OIIACHBIC TI0 BHE3AITHBIM BEIOpOCAaM YIS U Tasa,
cocraBisioT 95,3 %, n3 Hux 81,2 % mpuxoanuTcs Ha cBepXKaTeropHsie. I1pu 3Tom ra-
30BbIN (PAKTOP CTAHOBUTCS OMPEICIISIOLINM IIPU BHIOOPE TEXHOJOTHH M CPEACTB BE-
JICHUS TOPHBIX paboT. DTo TpeOyeT pa3padOTKU HOBBIX M COBEPIICHCTBOBAHHUS CYIIIC-
CTBYIOIIHNX CITOCOOOB M CPEICTB CHIKCHUS Ta30BOM OMACHOCTH B IITAXTaX.

O} dexTUBHOCTS Hera3aluyd TMEePBUYHBIX HCTOYHUKOB METAHOBBIJCICHUS
(YroJIbHBIX TUIACTOB) 110 KPUTEPHIO HU3BJICUYCHUS KOHIAUIMOHHOIO METAHA 3HAYHUTEIIb-
HO BBIIIC, YeM BTOPUYHOTO UCTOYHHKA — BBIPAOOTAHHOTO MPOCTpaHCTBA. Bo BTopoM
Clydac M3BJICKAIOTCS Ta30BO3IYIIHBIC CMECH, 00eaHEHHBIE MeTaHOM. [loaTomy mpu
WCTIONB30BaHIH OJHUX W TEX K€ THUIOB BaKYYMHBIX HACOCOB A(P(PEKTHBHOCTH M3BJIC-
YCHUSI METaHa U3 BBIPAOOTAHHOI'O MPOCTPAHCTBA 00JIce HU3KASI.

OueHb HU3KAs KOHIICHTPAIIMS METaHa B U3BJICKACMBIX CMECSIX MMEET MECTO Ha
[IaXTax C MPUMEHEHHEM TI'a300TCACHIBAOIINX BEHTHISTOPHBIX YCTAHOBOK, TJIE €€ JI0-
IyCTHMasl BeJIMUMHA JODKHA OBITh MeHee 3 % (00.) mpu Oombmnx 00bEMax BeIOpa-
CBIBAEMOTO B aTMOC(epy MeTaHa.

PacnipesiesieHne U CTPYKTypa ra30BbIX IIAXT U BHIEMOUYHBIX YYaCTKOB 110 METa-
HOOOWIbHOCTH B PD mpuBeneHo B tabdn. 1.7-1.9, a mo 3¢ppekTHBHOCTH Jera3aiuu —
B Tabm. 1.9.

Tabnuma 1.7
Pacnipenenenne maxt P® mo meranooOmIbHOCTH U 100bI4e yriast (2016 T.)

MIHICTEnCTEO OmnacHble
HHUCTEPCTB
N p N o Caepxka- 111 i I
YTOJIbHBIN Oacceiiy, Herasossie
. BHE3AMHBIM | TETOPHBIC | KATETOPUH | KATCrOPUH | KaTeropun
YTOJIBHBII PErHOH
BEIOpOCaM

Munnpomsuepro PO | 22/19,4 36/29,3 11/7,7 21/21,7 19/6,7 43/15,2

Jonerkmit 1/0,1 1/1,6 2/3,4 - 2/5,2 30/89,7
Ky3HemxKuit 16/21,1 23/48,1 8/7,5 8/15,2 5/4,7 2/3,4
ITevopckuit 5/34,2 1/3,8 1/14 6/47,8 - -
YensaOuHCKU - 2/19.,9 - 3/78,3 12 —
[Tpumopbe - 3/67,1 - 2/18 3/12 -
Caxanux - 3/71,5 - — — 1/28,5

#)Yucaumens — uucio waxm (mexw. eo.), 3Hamenamens — 00715 000b1mo2o yens (%)




Tabnauma 1.8
CTpyKTypa ra3oBbIX aXT U METAHOOOMJIbHBIX BEIEMOYHBIX YU4acTKOB B Poccuu

. Yucio YHCI10 BBIEMOYHBIX YYaCTKOB
VTroabHbINH
ra3oBbIX
GacceiiH, Ha ra3oBbIX C METaHOOOMIILHOCTHIO
axT 3
MECTOPOXKIECHUE, maxTax (v°/muH)
peruon o ons | ofmee onst MeEHee or3 or 10 CBBIIIIE
: e A 3 | 1010| 1020 | 20

IMeyopckuit 11 0,134 33 0,171 19 8
HOsxub1ii Ky36acc 17 0,207 35 0,181 15 11 2 7
I _

POKOIILEBCIO 15 0183 | 55 | 0285 51 4 0 0
KuceneBckuit
CeBepHblit
u LenTpanbhblii 19 0,232 35 0,181 19 9 4 3
Kysbacc
Bocrouibii 4 10049 | 6 | 0031 2 4 0 0
Jlonbacc
Vpan 6 0,073 13 0,067 11 2 0 0
Jansanii Boctok 6 0,073 12 0,062 12 0 0 0
Caxanun 4 0,049 4 0,021 0 1 3 0
HUroro: 82 1,0 193 1,0 129 39 14 11

WuTeHcndukanys O4YMCTHBIX paboT, MOcajKa HeMOCPEACTBEHHON U OCHOBHOM
KPOBJIN IIPU OTPAOOTKE MOIIHBIX YrOJBHBIX IJIACTOB MPUBOAAT K ITOBBIILICHUIO I'a30-
BBIJICTICHUS B BBIPAOOTKH. [IpOoOIKUTETBHOCTS IEPHO/IOB TTOBBIIICHHOTO Ta30BbIJIe-
JICHUS! ¥ 3HAYCHUs KOHIIEHTPALUK METaHa B 3TH HEPHO/IbI PA3IMIHBI U OTPEIEIISIOT-
Csl KOMIUIEKCOM MPHUPOAHBIX M TOPHOTEXHUYECKUX (PAKTOPOB W OPTaHU3AIMOHHBIX
npuunH. HanGosnblylo CIOXHOCTh IPEACTAaBIsIET 3ajladya CrilaKMBaHHMs HMHKOBBIX
3HAUCHMH KOHLEHTPAMK METaHa B IEPHOJI II0CaT0K OCHOBHOW KPOBJIH.

Ta6numa 1.9
Crioco6bI 1 3P PEKTUBHOCTD Aera3alii Mpu 0TpabOTKE MOITHBIX IIJIACTOB

MetanooOmIbHOCTE | OOBEMBI W3BneueHue
JloObrua IIaXThI kantupy- | Jlerasupyembie MeTaHa
[axTa YIS, abco- OTHOCH- eMoro HMCTOYHHKH cpecTBaMU
T/CyT JIFOTHAs, | TeJbHas, | MeTaHa, MeTaHa nerasaruu,
M>/MHH M/T M3/MHH %

Boprymckoe mecmopoaicoenue

IonpabaTbiBa-
«Komcomombckas» 6890 289,8 60,6 114 €MbI€ IJIACThI 39,3
yrist
Bripaborannoe
«Bopramopckas» 16540 106 9,2 8 7,5
MIPOCTPAHCTBO




OxkoHuanue tabnuue 1.9

MeTaHOOOHIIEHOCTh
IIAXThI O0BeMBI W3Bneuenue
JloObrua kanTupy- | Jerazupyemsie MeTaHa
[IaxTa yris, abco- OTHOCH- eMOoro HCTOYHHUKH cpeacTBaMu
T/CyT JIIOTHAsI, | TelbHas, | METaHa, MeTaHa Jierasaiuu,
M/MuH M/t M/MUH %

Kysneyxuii baccetin

Beipaborannoe

«Pacmaackasn 21250 108 7,3 1,3 1,2
MPOCTPAHCTBO
IMonpabaTeiBa-

«OkTsGpscKasy | 7240 99,1 19,7 14,4 | SMPCTACTRLE 14,5
BbIpabOTaHHOE
HPOCTPAHCTBO

«ITosbIcaeBcKasy 5910 59,1 14,4 24,2 To xe 40,9

Jerazamnus siBIsieTCS HEOOXOAUMBIM JIEMEHTOM TEXHOJIOTMYESCKHX CXEM Bele-
HUS OYMCTHOW BBIEMKH YTJISI Ha BBICOKOTA3000MIIBHBIX MOOBIYHBIX ydacTkax [, 7].
HopmaisipHast 1o ra3oBoMy (akTropy oOCTaHOBKA XapaKTEpU3YeTCs HE TOJBbKO TEM,
YTO CPE/IHsIsl KOHIEHTPAIIMS METaHa OCTAeTCs HUKE JIOIYyCTUMOM, HO M TE€M, YTO IpH
CITyYaifHBIX WU IEPHOJNYECKUX MOBBIMICHUSX KOHIICHTPAIMH OHA HE IMPEB30HAET
3HA4YCHUH, perJaMeHTHpoBaHHBIX [lpaBmmamu 6e3omacHocTu. s ydera 3Toro 00-
CTOSTENCTBA B (DOPMYJIBI ISl pacueTa JOMyCTUMOI Harpy3Kd Ha 3200 MM HEoO-
XOMMOT0 KO3 GUIMEHTA Iera3aiuy BBOIAT KOI(GUIIMEHT HEPAaBHOMEPHOCTH Ta30-
BBIJICIICHUSL.

BenTmsamus n gerasanus — JOTONHSAIONINE APYT IpyTa CIIOCOOBI HOpMalln3a-
IIMA Ta30BOM OOCTAaHOBKHM B IMaxTax. Jlerasamms mpuMeEHSeTCs Ha Ta3000MIbHBIX
HIaxrax, IJje MeTaHoBblJesieHne ((pakTHyeckoe MM 10 IPOrHO3Y) MPEBbINIAET JOITY-
CTUMYIO €€ BEIMYMHY WM KOrJa KOHLEHTPALMs MeTaHa B MCXOJIIIEH BEHTHIISIH-
OHHOW CTpye MOJKET MpeBHIIIaTh nomyctumble [IpaBmmamu Ge3zomacHOCTH HOpMEL K
TaKAM TIPOBETPUBACMBIM OOBEKTaM OTHOCSTCS BBICOKOTa3000MIIbHBIE BBIEMOYHEIC
yuacTki. PakTuueckas MeTaHOOOMIBHOCTD J€Ta3upyeMbIX OOBEKTOB HIAXTHI Cliara-
ercsi U3 00bEMOB T'a30BbIJICJICHUS B JETa3al[OHHYI0 U BEHTHIISILIMOHHYIO CHCTEMBI,
(YHKIMOHUPYIOIIHE HE3aBHCHUMO JpYyT OT apyra. Yem Beime 3¢ QeKTHBHOCTH Jera-
3aliH, TeM MEHBIIIC METaHa BBIZCIACTCS B BRIPAOOTKH JIETa3UPYEMOT0 0OBEKTA.

B nambosee razoobmapHBIX maxTax [ledopckoro m Kysnemkoro GacceifHOB
Ipu pa3paboTKe MEPBOTro B CBUTE COJMIMIKEHHOI'O IUIacTa BbIJEJICHHE METaHa Ha Bble-
MOYHOM yuacTke pocturaet 50—70 M’/MUH, B OTAEIBHBIX cinydasx u 6onee. B aTmx
YCIIOBHAX Ha JIETa3allHOHHYIO CHCTEMY JIOKHUTCS OCHOBHAas Harpyska: 3ddextus-



HOCTbh KOMILJIEKCA CITIOCOOOB M CXEM Jiera3allin J0JDKHaA cocTaBsaTe 60—-80 %, noctu-
ras B OT/ieTbHbIe TIepruobl 85-90 %.

OTtpaboTKa CBUTHI T'a30HOCHBIX YTOJIEHBIX IUIACTOB, BKJIFOYAIOMIUX MOIIHEIC
MTOJIOTHE TUIACTHI, COMPOBOXKIACTCS OOMIBHBIMA METAHOBBIICICHUSMH U3 IMOJpada-
THIBAEMBIX U HaJpabaThIBa€MbIX IJIACTOB M MPOIUIACTKOB YIJIsl, (GOPMHUPYIOIIUX Me-
TaHOOOMIILHOCTH BBIPAOOTaHHOTO MPOCTPAHCTBRA.

B pesynbrare pecTpyKTypH3alMy YroJbHOW MPOMBIIUICHHOCTH, KOTOpast IpH-
BeJIa K 3aKPHITHI0 HEPEHTAOCTBHBIX IIAXT, COKPAIICHHUO YMCIIA MIaXT W OYHUCTHBIX 3a-
60eB, 100BIYA YU TIOA3EMHBIM CITOCOOOM CTajia MOBBIMIATECSA U nocturia 8—10 ThIC.
TOHH, B OT/IEJIbHBIC CYTKH MPH HCIOJIb30BAHUH BBICOKOIIPOU3BOIUTEIBHON TEXHUKN —
70 25-30 ToIC. T. O6IICe YHUCIO MIAXT U IIAXT, IPUMEHSIONINX Jera3aluio, COKpaTH-
JIOCh B JIBa pasa.

[lepenoBeIMU TIO TTOI3EMHON NOOBIYE yIIIA OBIIM TaKWe YrOJbHBIC KOMIAHUU
kak AO «CYDK-Kyszb6acey, AO XK «CAC-Yroms», AO «Meuen», 3A0 «Cesep-
ctamb-pecypey, AO «OYK «lOxxy3baccyromsy, OO0 «YK «3apeunas». Haubonee
KPYITHBIMH IIPOU3BOAUTEIISIMH YIS ISl KOKCoBaHuUs ctanu Meuden, Cudyriemer, Ce-
Bepcranb, CIC-Yroms, EBpas, Pacnanckas, YI'MK, benon, CY3K, IIMX (kokc).

K guciry oCHOBHBIX Tpo0JIeM METaHOOOMIIBHBIX IIAXT OTHOCSTCS OOecTieueHne
peHTabeIbHOCTH U Oe30MaCHOCTH BEJIEHUS TOPHBIX paboT, MPEXk e BCEro, Mo ra3oBo-
My ¢akTopy. B coorBercTBHM ¢ coBMecTHBIM [IpHkazom pykoBomuteneil Ynpasie-
Hull PocrexHam3opa u AUPEKTOPOB POCCHUCKUX YTONBHBIX KaMIAHWN WM OTHCIh-
HBIX IIaXT €KETOTHO COrNacHO «MHCTPYKIUH MO KOHTPOJIO COCTaBa PyIHHIHOTO
BO3/1yXa, ONPEAETICHNIO Ta3000MIFHOCTH U YCTAaHOBJICHUIO KAaTETOPHM IIAXT 1O Me-
TaHy» [9] B mpuKaze NpUBOAMUTCS MHPOPMALUS O CPEAHECYTOUHOM J00bIYe yriisi B
TEYCHHUE rojia, aOCOIOTHON M OTHOCHTEIEHOW METaHOOOMIBHOCTH YTONBHBIX IIaXT,
CPEIHETOZIOBOM pacxojle KalTHPYyEeMOTro Jera3alliOHHBIMH YCTaHOBKAMH METaHa,
OIACHOCTH MIAXT 1O TBUIH, CY(QIIIPHBIM BBIIEJICHNSIM Ta30B, BHE3AIHbIM BHIOpOCAM
yriist 1 raza. OCHOBHBIE TIOKa3aTesId METAHOBBIICJICHHSI B HAaKOOJIee IPOU3BOUTEIb-
HBIX m1axtax Bopkytsl n Kys6acca npusenenst B tabu. 1.10, B KoTOpoii noka3aHa Ka-
TEropusl OMAcCHOCTH IIaXT MO METaHy, B OCHOBHOM CBEPXKATECTOPHBIC IAaXThl M IIaxX-
THI, OTIACHBIE 110 BHE3AITHBIM BBIOpOCaM YT M Ta3a.

Tabnuma 1.10
MetanoobunbHOCTh maxT BopkyTel u Ky3bacca

JloObrua OtHocuTeNnbHas Kareropus maxTsl o
MeTaHOBBIZICTICHUE, .
[llaxTa yris, 3/ METaHOOOUILHOCTD, OTHOCHUTEJIbHOM
M’/MHUH
T/CyT M/T METaHOOOHIbHOCTH

BopkyTckoe MecTopoxkIeHIe

O
CeBepHas 6890 149,0 59.8 racHas 1o
BHE3AIHBIM BBIOpOCaM

Komcomonbckas | 6170 143,0 334 To xe




OxoHuanue tadbnuue 1.10

JloObrua OtHocUTeNnbHAS Kareropus mraxTsr
MertaHOBBIJICIICHUE, .
[axra yris, 5 METaHOOOMJIBHOCT, | 10 OTHOCUTENILHON
M”/MUH 3
T/cyT M/T METaHOOOMIILHOCTH
BopxyTtuHckas 4095 100,5 101,6 —"—
3anonspHas 5486 105,3 86,2 -"-
Bopramopckas 10465 126,2 17,4 CBepxkaTeropHas
Kysneuxkwuii 6acceiin
nm. C.M. Kuposa 11264 100,4 12,8 CBepxkaTeropHast
nm. B.JI. Snes-
cKoro (OBIBIIL. 11578 51,9 6,6 111 xareropus
«Kotunckas»)
3apeynas 12787 88,4 11,7 CBepxxaTeropHast
3apeunas
(IaxTo-y4acTox 6440 61,8 13,8 To xe
OKTSIOpbCKHit)
ITonbicacBckas 5321 46,8 52,9 —"—
Komcomornen 2359 39,0 26,6 -"-
Yo oxa OnacHast
PTHHCKAE 3034 124,1 40,3 110 BHE3AMHbIM
Koxkcosas
BBIOpOCAM yTiIst
Heprincicas- 1598 11,4 10,9 To e
OxHas
AbareBckas 2856 81,6 41,2 -"—
Ecaynbckas 4952 169,3 59,5 CBepxkaTeropHas
AnapauHckas 3341 152,8 83,3 To xe
{O6mciina 4724 1066 32,5 o
(2-oi1 paiion)
Pacnajckas 3978 41,5 15,0 -"—

AHanu3 NaHHBIX TPUBEICHHBIX B Tabn. 1.10, CBHIETETHCTBYET O TOM, YTO
cpeqHecyTOouHast 0ObIYa yIiisl TONBKO HA YeThIpEeX METAaHOOOMIBHBIX INAxTax Ipe-
Belmana 10 ThIC. TOHH yIJIs, METAHOBBIJCICHUE B CPEIHEM COCTABISUIO HA IIaxXTax
AO «Bopkytayronb» 100—150 m*/mMun npu g06614e yris ot 4095 10 6890 T/cyT, Ha
maxrtax Kys6acca — or 11 mo 170 m’/mMum npm ob6bemax noObMu yrias 1600—
12 780 1/cyt. Ha maxrax co cpenHecyTO4HOH q00bIue yris 6onee 11 ThIC. TOHH Me-
TaHOBBIAENEHHE cocTaBiasio of 50 mo 100 m/mum (maxter um. C.M. Kuposa,
um. B.J1. Slnesckoro (ObiBiI. «KoTHnHCKas»), «3apeunas»). Hanbonee MeTaHo00MIIb-
Holi Oblma maxrta «Ecaymbekas» (169,3 MY/MHH) IIpU CpeIHECYTOUHON TOOBIYE YIS
4952 ToHH.

OTHOCHTENbHAS METaHOOOMIIBHOCTh OIMACHBIX MO BHE3AMHBIM BBIOpOCAM YT
u raza maxt AO «BopkyTayromb» usMeHsanach B npejenax 33,4-101,6 m%/t, maxt
Kys6acca — ot 10,9 no 41,2 M3/1, cBepxKkaTeropHelx maxT BopkyTtsl u Kysbacca —
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13,8-83,3 m*/1. Ha maxte «KoturcKkas», oTHeceHHOH K 11 KaTeropuu 1o MeTany, 3T0T
Hokasateib COCTaBMI 6,6 M’/T Ipu abCOMIOTHOM MeTaHOBbIedeHHH 51,9 M3 /Mun
U cpesHecyTO4HOI go0brue yriist 11 578 ToHH.

Ha macrax ¢ BBICOKOW Ira30HOCHOCTBIO M Pa3JIMYHBIM Ta30BBIM OaJlaHCOM BBI-
€MOYHBIX yJacTKOB HEOOXOIMMO OOOCHOBAaHHO, C y4eTOM ()aKTOPOB BEHTHIISAIMU U
Jiera3aliy BEIOMPaTh TEXHOJIOTUIECKHE CXEMBI OYHUCTHBIX paboT.

W3 npuBenéHHbIX naHHbBIX (Tadn. 1.11), sydmme pe3yiabTaThl M0 AOIYCTUMOM
Harpyske Ha JIaBy JOCTHUTAIOTCS ITPH MPSIMOTOYHOM cXeMe €€ IPOBETPUBAHHSI.

TaG6numa 1.11
CpaBHEHHE CXeM MPOBETPUBAHUSI BBLIEMOYHOIO YUacTKa

JlonycTmasi Harpyska Ha
/ K
Mpupomas JIaBy 110 METaHy, T/CYT ; 03 dunueHt
Cxema poBEeTPUBAHUS ¢ Jerasanmeit Jiera3aiuu
ra30HOCHOCTb,
BBIEMOYHOT'0 y4acTKa . 6e3 paspabatbiBae- | 1mojpabdaThiBaeMbIX
" | pmerasamuum | Moro miacra MJ1aCTOB
(K}Jcr.nn =40 %)
[psmoTounas 10/20" 3100/2000| 5100/3300 0,7
Bo3ssparHorounas 10/20 1500/1000|  3000/2000 0,25
BosspaTtHoTouHas
© ACIICHIEN JTaBET 10/20 3200/2200|  5200/3600 0,7
Ha JIBE pa3eabHO
[POBETPUBAEMbIE YACTH
*) Yucaumens u 3Hamenamenb — npedeivt MemaHoHOCHOCIY NAacma

YuurteiBasi 0COOEHHOCTH YIIIEMETAHOBBIX MeCTOpOokIeHuil Poccum m Bo3pac-
TAIOIIYI0 3aBUCHMOCTh METAaHOOOWJILHOCTH OT TPOU3BOAMTEIBHOCTH OYHMCTHBIX 3a-
60eB, CllelyeT 0XKHIATh CEPbE3HBIX OCIOKHEHUI P HapalMBaHUKH 00HEMOB J00bI-
YM YIJSI B Ta30BBIX IIAXTaX, €CIM HE MPUMEHATH 3P (PEKTHBHBIE CIIOCOOBI CHUKEHHS
METaHOOOMIIBHOCTH TOPHBIX BBIpaO0TOK. CTaTHCTHYECKHE TaHHBIC, 3a(HUKCHPOBaH-
Hble opranamu PocTexHan30opa, CBUIETEIBCTBYIOT O TOM, YTO ITPU MOA3EMHOI 100bI-
ge B Ky30acce 40,5 MJIH TOHH YIJIsl YUCIIO 3ara3MpOBaHUI BBIPAOOTOK JOCTHUTAIIO
340 cirygaeB B TeUCHHUE T0/1a, TPH J00OBIYe 76,5 MitH ToHH — 1840 ciydaeB B rox. 910
03Ha4aeT, 9To 6e3 3(h(HeKTUBHBIX MEPONIPUATHH TT0 NCKYCCTBEHHOMY CHIDKCHHIO Me-
TaHOOOMJIBHOCTH C MPUMEHEHUEM CPEJICTB Jera3alliil MOXKHO OXKHIAaTh CYIIECTBCH-
HOTO pOCTa aBapUITHOCTH Ha IMOA3EMHBIX paboTax IpW 3alulaHUPOBaHHOW Ha OJH-
KalIue rojel 100b19e yriast B o0beMe 120 MITH TOHH B TOJ] IIAXTHBIM CIIOCOOOM.

IIpouiecc ¢GopmMHuUpoOBaHUS Ta30BOW OMACHOCTH OMPEACISETCS MPUPOIHBIMH,
TEXHOJIOTMYECKUMH, OPTaHU3AIIMOHHBIMU U CyOBEKTUBHBIMU (pakTopamu. OCHOBHBIE
NIPUPOJHBIE (aKTOPHI, BIHUSIONINE HA (POPMUPOBAHHE HE OJIArONPHUATHBIX 110 METaHy
CHUTYaIMi, 5TO TOPHO-TEOJIOTHYECKHE yCIOBHS 3aJleraHus yroJbHBIX IUIACTOB, Ta30-
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HOCHOCTB YTJISl U TIOPOJI, (PU3NKO-MEXaHUYECKHE U Ta30JMHAMHUYECKNE UX CBOHCTBA.
IIpu pa3paboTke yroabHBIX MECTOPOXKICHHH HAMOOIBIIYIO OTACHOCTH MPECTABISIOT
MeTaHoomnacHble TiacTel ¢ Mapkamu yriei K, KK u XK. [llaxTel, oTpabaTheiBaromiie
TaKue IIacThl, Hanboee MEeTaHOOOMIIbHBIE M BhIOpOocoomacHble. [Ipeobnanaromee nx
YHCI0 HaXOAWTCs Ha BopkyTckom mectopoxaenun Iledopckoro 6acceiina n B Kys-
bacce, pexxe oHHM BCTpeuaioTcs B BocrounoM Jlonbacce U Ha MECTOPOXKACHUSAX Ypa-
na u JlaneHero Boctoka.

Bermenepeuncienubie (hakTOphl Yalie BCEro JICHCTBYIOT COBOKYITHO, OCOOCH-
HO IPUPOJHBIC, TEXHOJOIMYECKHE M OpraHm3anuoHHbIe. JleficTBHE CyOBEeKTHBHBIX
(akTOpOB, KaK MpaBHIO, HempeackazyeMo: 10 ciiyyaeB BOCIIIaMEHEHHS METaHOBO3-
JQYUIHBIX cMecel 3a 10 JIeT mpon3onun B pe3ynbTaTe KypeHUs B IIaXTax, 3alpelieH-
HOTO INpaBWJIaMH 0€30MacHOCTH. ABapHHM, CBA3aHHBIC CO B3PHIBAMH U BCIIBIIIKAMH
METaHa, B TOCIJIEIHIE TOJbI MIPOUCXOMIN PEUMYIIECTBEHHO Ha IaxTax, paboraro-
mmx 6e3 Aerasanny WK ¢ HU3KOH ee 3(p(peKTHBHOCTHIO, B CIIydasx HApYIICHUS BEH-
TWJIALUHN BEIEMOYHBIX YYaCTKOB.

BopkyTckoe MecToposKieHHe SBIIIETCs HanOoJiee Ta30HOCHBIM M OCBOCHHBIM.
Ero pa3paboTka B HacTosIIee BpEeMs BEJECTCSl YETHIPHMSI IIAXTaMH, Py THHAIIKON ITOJ-
CBUTHI M maxToil «Bopramopckas». OTHOCHTENIFHO HE3HAYUTEIbHAS TIyOHHA 3aie-
TaH{s MOBEPXHOCTH 30HBI METAHOBHIX T'a30B M HAJIUYME SKpaHa MOPOJ B COCTOSHHUU
BEYHOH MEp3JI0Thl 00YCIOBHIM BBHICOKYIO I'da30HOCHOCTH YIJICTIOPOJHOM TONIIN Me-
CTOPOXKICHUS W Ha TIyOWHAX BeJeHUs TOopHBIX padot 800—1000 M cocraBiseT 25—
28 M*/T. AGCONIOTHAS Ta3000MIBHOCTS HANOOIee TA30BBIX MAXT JocTuraet 170 M°/MuH,
BBLIEMOYHBIX y4acTKOB — 80-90 m*/mMuH. [Ipu Takol MeTaHOOOGUILHOCTH BBHIPAGOTOK
HEBO3MOYKHO JOCTH)KEHHE BBICOKHX ITOKa3zaTesell paboThl YroJbHBIX IIaxT 0e3 Npu-
MEHEHHS TIPOTPECCHBHON TEXHOJIOTHH BEJCHHUSI OYMCTHBIX PabdOT B COYETAHHH C 3-
(DEeKTUBHBIMHA METOJaMH YIPABICHUS METAHOBBIJCICHUEM, BKIIOUAIONIMMHU Palno-
HaJIbHbIE CXEMbl MPOBETPUBAHUS BHIEMOYHBIX yYacTKOB U d((EKTUBHBIC CIIOCOOBI
Jiera3alii HCTOYHUKOB METAHOBBIACICHUS.

dakTryeckne 00bEMbl METAHOBBIICICHHS Ha COBPEMEHHBIX MIyOMHAX I0J-
3eMHOU pa3paboTku yris cocTaBisroT 13—14 xr CHa/T [2, 3], 9TO CymIecTBeHHO BIH-
S€T Ha NHTEHCUBHOCTh OTPAOOTKH BEICOKOMETAHOHOCHBIX YTOJBHBIX IJIACTOB U PEH-
TabeIbHOCTh MOJ3EMHOr0 crocoda Mmpou3BoAcTBa yris. Ilpu sToM BechMa BakHOM
SIBJISIETCSI CBOEBPEMEHHAs! TIOATOTOBKA YIOJIBHBIX IUIACTOB K OTPAOOTKE C IOCIEIYIO-
M 00eCTIeYeHHEM IaxT U 3a00eB HEOOXOANMBIM KOJIMYECTBOM BO3JyXa U MEpo-
TIPUATHAMHE 10 3 PEKTUBHOM Aera3any NCTOYHINKOB METAHOBBIJICTICHUSL.

be3 peanuzanun nepedrcICHHBIX MEPONPUATHI 0 MHTEHCUBHOW OTpaboTke
METaHOHOCHBIX IUIACTOB YIJISl HENb3s ((PEKTUBHO UCIIOJIB30BATh BBICOKOIIPOU3BO-
JUTEIBHYIO yIIIe00bIBAIONIYI0 TEXHUKY B KOMIIJIEKCHO-MEXaHW3WPOBAHHBIX 3a00-
SIX, DO KOTOPHIX Ha maxTax Poccum cocrtaBmser 86-90 %. Ha ra3000miabHBIX

21



yuactkax KM3 kpome BEHTWISIIIUH JTOJDKEH MPUMEHSITHCS KOMIUIEKC CIIOCOOOB H
CXEM Jiera3allid OCHOBHBIX MCTOYHUKOB pa3pabaThIBa€MbIX U COJIMIKEHHBIX YTOJb-
HBIX IJJACTOB ¢ MaKCHMAaJbHO BO3MOXXHOH ()()eKTUBHOCTHIO B KOHKPETHBIX TOPHO-
TeXHHUYCSCKUX ycloBusix: He MeHee 30 % mpu nerasamuu pa3padaTblBACMbBIX yTOJIb-
HbIX mactoB, 70-80 % — mpu gerazanuu COMMYKEHHBIX TUIACTOB U BBIPAOOTAHHBIX
MIPOCTPAHCTB.

AHanu3 COCTOSIHUS BEHTWISIUUU YTOJIBHBIX IIAXT CBUAETENbCTBYET, 4YTO
YCTOHYMBOCTh NMPOBETPUBAHHS BHIPAOOTOK BHICMOYHBIX YYACTKOB 3a9aCTYIO SBIISCT-
Csl HEYIOBJICTBOPUTEIEHON M HEPEIKU CITyYal MX 3ara3dpoBaHM, YHACIO KOTOPHIX Ha
maxTtax Poccum B Teuenue roga cocrapisieT B cpeqHem 840-980. [Ipumenenune a¢-
(EKTHBHBIX CPEJCTB JICra3aliy 3aMeIISICT CKOPOCTh IMpPOIecca 3ara3upOBaHUs BbI-
paboToK, TOBBIIMIAas OS30MACHOCTh BEJACHHS T'OPHBIX Pa0OT IO Ta30BOMY (akTopy.
Tax, mpu ra3oHOCHOCTH IIacta bomapipeBckuii (mract 24 mraxra um. C.M. Kupoga),
pasHOi X = 15,2 M%/T ¢.6.M., ¥ cpeaHeM KodpDHUIUEHTE ero MpeaBapUTeIbLHOMN Jera-
3ammuu B uHTEpBaie rayoun 350400 M oT 3eMHON MOBepXHOCTH, paBHOM 0,2, ra3
HOCHOCTb IIIacTa IIOCJIe CKBaXKMHHOH Jeraszauuu cocraBisuia X' = 12,2 M%/t c.0.M.,
a ¢ y4éTOM BIMSIHHS HAa MacCHB YT TOPHOTO JIABJICHUS M €CTECTBEHHOH €ro Jierasa-
LIUH, YPOBEHBb KOTOPOH oreHeH ko3 ummenToM 0,69, Ta30HOCHOCTH ITacTa B 30HE
BLIEMKH YIUI KoMmOaitnoM — X, = 4,2 M*/T ¢.6.m. Ilpu BeIXOzIE NeTyunx BemecTs V4 =
= 40 % MeTaHOBBIJICIICHUE B JaBe Ipu paboTe KomOaiiHa ¢ MPOM3BOIUTEIBHOCTHIO
j = 7,4 t/™MuH coctaBuio I = 8,9 M>/MuH.

Vcxonuple maHHBIE O TOOBIYE YIS B IIAXTaX M OYHUCTHBIX 3a0051X, BEITHMYUHBI
WHTCHCUBHOCTH METAHOBBIJICICHHUS W YUCICHHBIC 3HAYCHUS KOX(PPHUIIMCHTOB MPO-
MOPLUUOHATLHOCTU MPU CPEAHECYTOYHOU 100bI4e yriust B npenenax 14,4-22.8 Teic. T
CBUJICTEIBCTBYIOT, YTO WX 3HAYCHUS YMEHBIIAIOTCS TI0 MEPEe pocTa CPEeIHECYyTOUHON
JIOOBIYM YTIISA KaK B IIaxTe, Tak U B nase [ 1-3].

AHanu3 MaxTHBIX JaHHBIX MO3BOJSIET CNIENATh BBIBOJLI O TOM, YTO TIPU CPE/I-
HECYTOYHOH OUMCTHOM 100bIYe YIuIs, mpeBblnaromeit 6630 TOHH yris, mpu Heco-
OJIIOZICHUY MapaMEeTPOB Jera3allii, OTMEYCHO IPEBBINICHHE HOPMATHBHOTO COIEp-
JKaHWS METaHa B UCXO[AIIEM M3 OYMCTHOHW BHIPAOOTKH MOTOKE BO3/1yXa, YTO CBHIC-
TEIBCTBYET O HEOOXOANMOCTH COBEPIICHCTBOBAHUS METOJOB WM MAapaMETPOB YIpaB-
JICHUS Ta30BBIJICJICHHEM Ha BBIEMOUYHBIX Y4acTKaX C MCIIOJIb30BaHWEM HAy4YHO 000cC-
HOBaHHBIX METOJIOB, MPEXJIE BCETO, METOIOB jAerazamui [1, 3, 7].

Vcnonp3oBaHme Ha ImaxTaX COBPEMEHHOW YTIIENOOBIBAIOIICH TEXHUKHA OTEYe-
CTBEHHOTO M 3apy0e)HOr0 TMPOU3BOICTBA TIPUBEIIO K 00IIeMy 00bEMY TOOBIUN YTIIS
B KOMILIEKCHO-MEXaHU3UPOBaHHBIX 3a00sx. [IpousBoactBo yris B KM3 mocturaer
10—15 TBIC. T yIII B CYyTKH, B OTAEIBHBIX ciaydasx — 10 25-30 teic. 1/cyT. Takas uH-
TEHCUBHOCTH JOOBIUN YTII OKA3bIBACT BIMSIHUC Ha OOBEMBI MCTAHOBBIICICHUS U TIC-
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pepacrpeneneHre ra3oBoro 0OajgaHca OYHCTHBIX 3a00€B M BBIEMOYHBIX YYaCTKOB,
0COOCHHO MPU MHTEHCUBHOW pa3pabOTKe CBUTHI TA30HOCHBIX YTOJbHBIX MJIACTOB.

BrICOKOMHTEHCHBHAS OTPa0OTKa Ta30HOCHBIX W BBIOPOCOOIACHBIX IIJIACTOB
YIII Ha BBIEMOYHBIX y9acTKaX TpeOyeT rryOOoKOH Jera3allii He pa3rpyKEeHHBIX OT
TOPHOTO JaBJICHUS pa3padaThiBaeMbIX IIacToB yris. Ilpm sTom, cormacHo Ilocta-
Hosienuto [IpaBurtenscTBa Poccuiickoit @eneparuu ot 25 ampens 2011 r. Ne 315
Jera3anus YroJbHOTO IDIacTa o0si3aTelibHA, KOTJa MPHPOJHAs METAaHOHOCHOCTH
npesbimaet 13 M°/T ¢.6.M. U BEHTHWIANUEH HEBO3MOMKHO OOECIEUUTH COMEPIKAHUE
MeTaHa B MUCXOMAIICH CTpye OYMCTHON BBIPAaOOTKH B pa3Mepe MEHEee OJHOTO IIpo-
IICHTA.

[Ipu 3HaunTENHHBIX 0OBEMaX MOCTYIJICHUS] METaHa B MPU3a00HHOE POCTPaH-
CTBO JIaBBI U3 BEIPAOOTAaHHOTO MPOCTPAHCTBA (COMIKCHHBIX IUIACTOB U ITOPOJI) BO3-
HUKAaeT HeoOXOINMOCTh B OoJiee TITyOOKO MpeIBapuTeIbHOM Iera3anni pa3padarTol-
BaeMoro 1uiacta. [Io3ToMy Ha BBICOKOTPOHM3BOJIUTENBHBIX BEIEMOYHBIX y4acTKax CO
CJIOKHBIM Ta30BbIM 0allaHCOM TPEOYIOTCS MEPOIIPHSITHS 0 KOMIUIEKCHOM Jiera3aiuu
OCHOBHBIX MCTOYHHUKOB METaHOBBIIeNeHNs. [Ipu 3ToM 4em Ooibllie BEIHYMHA IPH-
POIHOI METaHOHOCHOCTH pa3padaThiBaeMOro IUIacTa U MPOU3BOAUTECIFHOCTh OYHCT-
HOTO KoMOaiiHa, TeM MEHBIIIe BEIMYMHA HUKHETO Mpeiesia MeTAaHOHOCHOCTH TOJIBEP-
raemMoro npeaBapuTeIbHON Jera3aluu pa3padaTbiBaeMoro miacra.

Ha mnacrax ¢ BeIHMMaeMo#l MOUIHOCTBIO 1,5-4,5 M ¥ MUHYTHOW NMPOU3BOIU-
TENBHOCTHIO0 OUYMCTHOTO KoMbOaitna 5,1-10,6 T/MuH HeoOXoaumasl CTENEHb CKBaKHH-
HOW JIerasanuy yroJbHOTO MaccuBa qoibkHa nocturathk 0,3-0,4 (0,35-0,45 mo ypos-
HIO CHKEHHsI METaHOBBIJIEJICHHUS U3 pa3pabaThiBaeMOTo Tu1acTa B mpuzaboitHoe mpo-
CTpaHCTBO JaBbl). Takoil ypoBeHb Jiera3anuu pa3padarbiBaCMbIX yrOJbHBIX IIACTOB
JOCTUKUM IPU HCIOJb30BAHUN MEPEKPEINBAIOIIMXCA CKBAXUH Ha IUIacTax YIJst
pu ko3¢ dunmenTe ero kpenoctu mo M.M. IlporoneskonoBy menee 1,2. [l Gomnee
IyOOKOH Jlera3aiy HepasTPYyKEHHBIX IUIACTOB YIJIsl TMOTpeOyeTcs TpHUMEHEHHe
Croco00B UCKYCCTBEHHOT'O MOBBIIICHUS TA30MPOHUIIAEMOCTH U Fa300TAa4U YTOJIbHO-
r0 MaccuMBa B CKBa)KMHBI IPEABAPUTEIBHON IUIACTOBOM Jera3aliu, JIM00 UCIIOIb30-
BaHUE IUVIOTHON CETKH MEPEKPEIIUBAIOLINXCS CKBAYXKUH.

[Tapametps! gerazanun pa3padaThIBAeMbIX TUIACTOB YTIIS OTPENEIIOTCS C y4e-
TOM HX ra300TIa4d B CKBa)KUHBI, MPOJODKUTEIBHOCTU (YHKIIMOHUPOBAHUS CKBa-
JKMH, METAaHOBBIJCICHHUS U3 IJIacTa, JJIUHBI OYUCTHOTO 3a00s (JaBbl) U MOLIHOCTH
YTOJIBHBIX Mavek mracta. [Ipu aToMm B popMyrie s pacdeTa pacCTOSHHS MEXKIY TUIa-
CTOBBIMH CKBAXXMHAMHU JEMCTBYIOLIEr0 HOPMATUBHOI'O IOKYMEHTA METAHOBBIIETICHHUE
13 IJ1acTa JOHKHO MPUHUMATHCS B JOOBIYHYIO CMEHY.

Kak mokasana mpakTuka, 1jisi peHTa0eIbHON pabOoThI MIAXT B Pa3IHYHBIX TOP-
HOTEXHHUYECKUX YCIOBUSIX HEOOXOIMMO AOOBIBATH HE MCHEE 3 MJIH T YIS B TOJ, TO
€CTb HE MEHee 3 ThIC. T yIJIl B CYTKU Ha TOHKUX Itactax u 10—15 TbIC. T B CyTKH U
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0oJiee Ha CpeHEN MOITHOCTH M MOIIHBIX YTOJBHBIX TutacTax. MakTndeckue 00beMbl
YAETHLHOTO METAHOBBIJEIICHUSI HA COBPEMEHHBIX TNTyOMHAX MpHU MOA3EMHON H00BIYe
yras B Poccun cocrapisitor B cpeaneM 18,6 M/t umu 13,3 xr CHs Ha 1 T 106BITOrO
yras. Oto B 1,6 paza 0oiplile METaHOBOTO TOTEHIIHATa pa3padaThIBAEMOro IIacTa.
[Ipr Hanmuyuy GONBIIOTO YHCia COMKEHHBIX IUTACTOB BONM3K OTpabaThHIBAEMOTO,
9TOT [I0KA3aTellb 3HAYUTENIHHO BBIIIE U JOCTUTaeT 3—4.
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2. METAHOHOCHOCTbD IIJIACTOB VTJISI HA OYUCTHBIX YHACTKAX

2.1. MeTaHOHOCHOCTB YIOJIbHBIX ILIACTOB

MeTaHOHOCHOCTD YTOJIBHBIX IIACTOB 3aBHCUT OT I'€OJIOTMYECKUX (DaKTOPOB, B
qUCcIe KOTOPBIX T'€0JIOTHUECKast UCTOpUsl 0acCeiHOB, TEKTOHHYECKOE CTPOCHHE Me-
CTOPOXJICHUS, YIIIEHOCHOCTh OTJIOKEHUH, MmeTporpaduueckuii cocTaB yrieil, JIUTo-
JIOTHYECKUH COCTaB M KOJUIEKTOPCKUE CBOMCTBA BMEMIAIOUIMX TOPOJ, XapaKTep Mo-
KPOBHBIX OTJIOKEHHH, TUAPOTEO0JIOTUYECKUE YCIIOBHs, MHOTOJIETHSASA MEP3JIOTa U IIp.
OcHOBHBIME (haKTOpPaMH, HCIOIB3YEMBIMHU IS OTIPEICIICHIS COAepKAHNE METaHa B
YIJISIX, ABISIFOTCS TyOHMHA 3aJIeraHusl yTOJIbHBIX IIACTOB M BBIXOJ] JIETYYHX BEIIECTB.

MHOroneTHUMHU HCCIEeJOBaHUSIMU METAaHOHOCHOCTH IIJIACTOB YIJIsl B pas3iiny-
HBIX YTJIeZ00BIBAIOIINX CTPAHAX MHUPA YCTAHOBIIEHO, YTO C INIyOMHON OHAa M3MEHSET-
cs 1o runepoonudeckoi 3aBucuMoctr. OIHAKO, Ha AEHCTBYIOMIMX MIAXTHBIX MOJISIX
npu ToryouHax 10 750 M J10ImycKaeTcst OnpeelisiTh KOIMUECTBEHHOE CO/IepyKaHue Me-
TaHa B YIJIAX 110 JIMHEHHOM 3aBUCMMOCTH, YTO ITOATBEpP)KAACTCS (PaKTHISCKUMU JaH-
HBIMH KEPHOTAa30BOTO ONPOOOBAaHMs YIJIETa30BBIX MecropoxacHuii Kysbacca. Ha
6omee TIIyOOKHX TOPM3OHTAX NMPHUMEHHMa IMOWHTEPBANbHAS alMPOKCHMAINS KPHUBO-
JIMHEHHON 3aBUCUMOCTU JIMHEHHBIM YPaBHEHMEM Ha OIPEICIICHHBIX HMHTEpBallax
TITyOHH.

Jnst BBISIBIICHNSI 3aBUCHMOCTH METAHOHOCHOCTH YTOJIBHBIX IUIACTOB C TIIyOH-
HOM 3aJleraHusi OT 3€MHOW ITOBEPXHOCTH 00pabOTaHBI Pe3yJbTaThl KEPHOTA30BOTO
onpoOOBaHMS YTOJBHBIX MECTOPOXKJCHUH Ha CoJAepKaHHE METaHa B IUIACTax IIPHU
re0JIOTN4eCcKOi pa3BeaKe TOPHBIX OTBOJOB IIAXT. Y CTAHOBJICHHBIE 3aBUCUMOCTH Me-
TAHOHOCHOCTH IIJIACTOB YIJI Ha MEPCICKTHBHBIX MIAXTHBIX ITOJISIX M300paKEeHBI Ha
puc. 2.1.

B cBa3u ¢ nocraBineHHON 3ajadyell U METOJOJIOTHEH €€ pElIeHUs 0JIyYEHbI
Cleyrolre pe3yabTaThl HAa TOPHBIX OTBOJAAX YroibHBIX IaxT Kysbacca. 3aBucu-
MOCTh METAHOHOCHOCTH IuIacToB yriist X (M*/T ¢.6.M.) oT riay6unsr H (M) ux 3anera-
HUSL OT 36MHOH MOBEPXHOCTU OMMCHIBAETCS CIEAYIONIMMU BUJAMH JIMHEHHOrO ypaBs-
HEHHS:

X =xiH, (2.1)

X = k2(H-Ho), (2.2)
X = k;H+B, (2.3)

X = ks(H-Ho) + C. (2.4)

YucneHHsle 3HaUCHUS KOA(GGHUIMCHTOB, BXOIIIIUX B 3TU ypPaBHCHHS, CBHJIC-
TENBCTBYIOT O PAa3IMYHBIX TEMIaX HAPACTAHUSI METAHOHOCHOCTH TLIACTOB YIJIS C TIIy-
6uHoit (cM. puc. 2.1).
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X, M*/T ¢.6.M.
32¢

+200 0 -200 -400 -600 -800 H,m

Pucynox 2.1. 3asucumocms MemanoHocHocmu y2onshwix niacmos Kyszbacca
om enybunsl ux 3aneeanus. Pationwi: 1 — Ocunosckuil, 2 — Epynaxoeckuil, 3 — Jlenunckuil,
4 — Baiioaesckuii, 5 — Konoomckuii, 6 — Tomycunckuti

BrisiBeHHBIE 3aBUCIMOCTH M3MEHEHUS! METAHOHOCHOCTH YTOJIBHBIX IIACTOB C
IyOMHON TI0 JaHHBIM KEPHOTA30BOTO ONMPOOOBAHHS MECTOPOXKICHUN T'€OIOraMH
puBeICHH B Ta0m. 2.1 [2, 6].

Tabnauma 2.1
3aBHCUMOCTh METAHOHOCHOCTH TJIACTOB YIJIS OT [NIyOUHBI HX 3aJiCraHusI

Iome maxTer YronbHble Loy, m 3aBHCUMOCTb METAHOHOCHOCTH
TaCThI 4 ’ X (M%/1 ¢.6.m.) o1 rny6unsl H (M)
nm. C.M. Kuposa 24,25 140-600 X=0,038 H
«KoTtunckas» 52 105-500 X=0,037H
= + ~H,
«AbameBckasn» 14, 16 210-550 X=4,3+0,0386 (H - Ho)
(Ho =100 m)
«AnapIuHCKas 1,3-3a 240-725 X=12+0,012 H
«OCHHHUKOBCKas ]ii : E: 490-755 x= ((;_’1(0)2;? 5((1)_IM_)H”)
X=13,8+0,042 (H—-H")
P —11 230
«Pacnaackas» 6 30-550 (H" =230 m)

dakTryeckie 00bEMbl METAHOBBIICICHHS HAa COBPEMEHHBIX TIIyOMHAX IOJ-
3eMHOU pa3paboTku yrisi coctaBisitoT 13—14 kr CHa/T [2, 9], 4TO CyIIECTBEHHO BIIH-
sIeT HA UHTCHCUBHOCTH OTPA0OTKH BRICOKOMETAHOHOCHBIX YTOJBHBIX IIACTOB U PEH-
TabeNbHOCTh MOJ3EMHOI0 Crocoda mpou3BojacTBa yriisi. [Ipu 3TOM BechbMa Ba)KHOMH
SIBJISIETCSI CBOEBPEMEHHAsI [0 ra3y MOJIr0TOBKA YrOJbHBIX IUIACTOB K OTPAabOTKE C I10-
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CIIEAYIOMNM OOecreueHreM MaxT U 3a00eB HEOOXOTUMBIM KOIWYECTBOM BO3IyXa U
MeponpusITUsIMA 10 3P QEeKTHBHON Aerasanuu UCTOYHUKOB METAHOBBLACICHHS Kak
JUISL CHIDKEHHSI METaHOOOMIBHOCTH OYUCTHBIX U HOATOTOBUTEIBHBIX BRIPAOOTOK, TaK
U JUIs M3BJICYCHUS] KOHUIIMOHHBIX 10 METaHy Ta30BO3/IYIIHBIX CMECEH, IIPUTOHBIX
JUTS YTHITH3AIIH.

be3 peanmzanny mepevrcIeHHBIX MEPONPUATHHA MO MHTEHCHBHOW OTpaboTKe
METaHOHOCHBIX IUIACTOB YIJISL HENb3sl d((EKTUBHO HCIIOIB30BATh BBICOKOIIPOHM3BO-
JUTEIBHYIO YTIIeJ00bIBAIOIIYI0 TEXHUKY B KOMIUIEKCHO-MEXaHN3UPOBAHHBIX 3a004X,
JIOJIsT KOTOPBIX Ha maxtax Poccnu coctaBmsier 86—90 %. Ha ra3000mMIbHBIX ydacTKax
KpOMe BEHTWJIALUH JOJDKEH NMPHUMEHAThCA KOMILIEKC CHOCOOOB M CXEeM Jera3aluu
pa3pabaTbIBaeMbIX U COMIDKCHHBIX YTOJBHBIX IJIACTOB C MaKCHUMAalbHO BO3MOXKHOM
3 PEKTUBHOCTHIO B KOHKPETHBIX TOPHOTEXHUYECKNX ycioBusx [7]: He menee 30 %
IIpU JIeTa3alin pa3padaThIBa€MbIX YroibHBIX Iuiactos, 70-80 % — mpu nerasanun
COMIDKEHHBIX TJIACTOB W BRIPAOOTAHHBIX IIPOCTPAHCTB.

AHamU3 COCTOSIHHS BEHTWISIMU YTOJBHBIX IIAXT CBUAETEIBCTBYET, YTO
YCTOHYMBOCTD TMPOBETPUBAHMS BHIPAOOTOK BBIEMOYHBIX YYACTKOB 3a4acCTYIO SIBIISET-
Csl HEYZIOBJICTBOPHUTEJILHOM M HEPEIKH CITydaH UX 3ara3upOBaHMs, YUCIO KOTOPHIX Ha
maxTtax Poccun B TeueHne roga coctapisieT B cpeareM 840-980.

D¢ dexTrBHBIE CpeCcTBA Aera3aluy 3aMeUISI0T CKOPOCTh Mpoliecca 3ara3upo-
BaHMs BBIPAOOTOK ¥ TIOBBIIIAIOT O0€30MACHOCTh BEJCHHUS TOPHBIX paboT MO ra3oBOMY
¢axropy. [TosTomy nerazamyu HEOOXOANMO YIEISTh AOJDKHOE BHHUMAaHUE JUIS CHH-
KEHUsI MHTCHCUBHOCTH METAHOBBIZICTICHUSI B BBIPAOOTKM BBIEMOYHBIX YYacCTKOB,
MIpEeXk/ie BCEero, U3 pa3pabaThIBAeMbIX U CONMKECHHBIX IJIACTOB YISl B COOTBETCTBUH C
pexoMeHaanusIMU « THCTPYKINU 10 Jera3aliiy yroiabHbIX maxT [7].

MeTaHOHOCHOCTh IUIACTOB YIJISl TPH pa3pabOTKE CBHUTHI YTOJBHBIX ILIACTOB
BJIMSICT HA MHTEHCUBHOCTD METAHOBBIICIICHNS B BBIPAOOTKM BBIEMOYHBIX yYaCTKOB H,
€CTEeCTBEHHO, HA METaHOOOMIBHOCTH IIAXThI, BEITMYHMHA KOTOPOH CYIIECTBEHHO 3aBH-
CHUT OT 00bEMOB JOOBIYN YIS,

Kpurepuem npumeHeHus npeaBapUTeIbHON Jerazaluy yroiabHOrO ILUIacTa sB-
JIieTCsl HWKHUM mpenen ero MeraHoHocHocTd. CornacHo uccnenoBanusim MITKOH
PAH perazanus pa3paOaThIBAGMBIX YTOJIBHBIX IIIACTOB JOJDKHA TPHMEHATHCS BO
BCEX CIydYasx, KOTJla Ha y4acTKax BEeIEHHsI OYMCTHBIX M MOATOTOBUTEIBHBIX padoT
METaHOHOCHOCTB TIACTa COCTaByseT Gonee 13 MY/T ¢.6.M. MM KOrjaa SKOHOMUYECKH
BBITOJIHO U3BJIEKATh M UCIIOJIb30BaTh YIOJbHBIA MeTaH [7].

OCHOBHBIMH HCXOIHBIMH JaHHBIMH JUIsi 00OCHOBAHUS HIKHETO ITIpelelia Me-
TAHOHOCHOCTH pa3pabaThIBaeMBIX IMJIACTOB, MPU KOTOPOM HEOOXOAMMO IMPOBOJHUTH
IIpeBapUTEIbHYI0 UX JIeTa3alHio, SIBISIOTCS:

— NIPHUPOAHAs METAHOHOCHOCTH IUIACTA M €ro ra3ooTjada B Jiera3allliOHHbIC
CKBayKHHBI;
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— ceueHUe NpU3a00HHOr0 MPOCTPAHCTBA KOMIUICKCHO-MEXaHH3MPOBAHHOTO
320051 IS TPOX0/1a BO3yXa;

— nonyctumas [1b cKOpOCTh JBHKEHHMS BO3AYIIHOIO MOTOKA B OYHCTHOW BBI-
paboTke;

— pomycrumasi [1b KOHIEHTpalUst METaHa B HCXOSILIEM 13 JIaBbl TOTOKE BO3yXa
u (axtryeckas (oxkuaaeMas) KOHIEHTPAIWs METaHa B TOCTYIAIOIIEM B JIaBY BO3/yXE;

— HeoOXOIUMast 110 MPOSKTY NPOU3BOIUTEILHOCT OYUCTHOTO KOMOaiHa;

— METaHOHOCHOCTb MAaCCHBa YIJIs B 30HE BEIEMKH;

— OCTAaTOYHAsi METAHOHOCHOCTH YIJIsl, BBIIAaBAEMOI'0 U3 JIABbI.

C y4éroM 3a/laHHBIX WJIM HMEIOIIMXCS MCXOAHBIX JaHHBIX, ITEPEUYNCIICHHBIX
BBIIIC, METOANYECKAEC OCHOBBI ONPEACICHHUsSI HIDKHETO Mpeneia METaHOHOCHOCTH
MO/IBEPracMoro Jierasalny pa3pabaTbiBaéMOro yroJibHOIO I1acTa B CJIOXKHBIX TOPHO-
TEXHUYCCKUX YCIOBHAX 3aKIIOYAIOTCS B CICAYIOLIEM.

VYCTaHAaBIMBAIOT BEINYUHY METAHOHOCHOCTH pa3pabaThIBAEMOr0 YTOJIBHOTO
IUIACTa Ha BBIEMOYHOM Y4YacTKe C yYETOM BBISBICHHOW 3aBHCUMOCTH €€ U3MEHEHUS C
rIyOuHON, 0OOCHOBBIBAIOT MPOU3BOAUTEIFHOCTh OYMCTHOTO KOMOaiiHa ¥ MIaHHpYe-
MYIO CyTOYHYIO Harpy3Ky Ha JIaBy.

OnpeieNsoT 10MyCTHMOE METAHOBBIIEJEHHE B OYUCTHOM 3a60€ [0 (M>/MuH)
o opmysie

1" =065V (c—c,), (2.5)

rae S — WiIomaab MOMepPeyHOro CEYCHUs MPU3ab0HHOI0 MPOCTPAHCTBA OUUCTHOM BbI-
paboTKH IS IIPOXOJA BO3AyXa, M%;
V — CKOpOCTh JIBUJKEHHUS BO3/lyXa B 04UCTHOM 3aboe, M/c. Cormnacto [1b oHa jomkHa
ObITEL HE Oostee 4 Mm/c;
Co, C — KOHIICHTPAIIUS METaHA COOTBETCTBEHHO B MOCTYIIAIOIIEM M UCXOISAIICM U3 Jia-
BBI IOTOKaX BO3yxa, %.

PaccunThIBaIOT METAHOBBIJCICHUE U3 Pa3pabaThiBAEMOrO IJIaCTa B MPU3aboii-
HOE MPOCTPAHCTBO JIABBI C YIETOM OCOOCHHOCTEH CXeM MPOBETPUBaHHUs 110 (hopmyIie

I =n,, 15" (2.6)

oy 9

1€ Ny — JIOJISI METAHOBBIICIEHHS M3 pa3pabaTbiBaeMoro riacta B mpu3aboiiHoe mpo-
CTPAHCTBO JIaBbI, JOJIH €I

OnpeaensoT METAaHOHOCHOCTh Xy (M?/T €.6.M.) YTOJNBHOTO TJ1aCTa B 30HE BEI-
€MKH YTJIsl OYCTHBIM KOMOaiHOM

don
X, = "]7 +X, 2.7

e X — 0cTaTouHasi METAHOHOCHOCTh YIJISl, BBIIABAEMOTO U3 JIaBbl, M>/T €.6.M.;
J — IPOU3BOAMTEIBLHOCTL KOMOaiiHa, T/MHUH.

28



OrnpenenstoT HIKHUA TIpeesl METAHOHOCHOCTH pa3padaThiBAeMOro IuiacTta
Xun (M*/T €.6.M.), IPH KOTOPOM HEOOXO0IMMa IIPEBAPUTENLHAS [IEra3alis yrolbHO-
ro MaccuBa
X
— 8
Xoin (2.8)

- s
1-x,

rje Ke — K0O3(GHUIUESHT eCTECTBEHHOM Jierasaliy miacTa pHu ero otpaboTke JaBoii,
J0JI1 €. OHpeHeHHeTCfI OIIBITHBIM ITYTEM I10 PE3yJibTaTaM Ira30BO3AYIIHBIX CBEMOK
Uiy o Gopmyse

K —1—£ (2.9
e Xy > .

rae X' — METaHOHOCHOCTh pa3pabaThIBAGMOr0 ITACTA TIOCTIE MPEABAPUTENBHON ero
Jerazanuu, M>/T ¢.0.M.

X' =x - doeem (2.10)

WA
IJIE Quer.nn — YACTBHBIH ChEM METAHA IIACTOBBIMHE CKBAKMHAMM, M/T ¢.6.M. Onpezens-
eTcs o (aKTHUECKUM JAHHBIM H3MepeHHs 1e0uTa METaHa U3 CKBAKUH U CyMMapHOi
BEJIMUMHE KANTHPYEMOTO METaHa 3a BPeMs IPeABAPHTEIBHOMN Aera3aluy MIacTa;
Kws — xospdumment nepeposa 06beMa M3BICUCHHOTO METaHA HA TOPIOYYIO MAcCy
YTONBEHOTO TIIACTa
100—(4 +W)
s 100 ’

rae A3 nu W* COOTBETCTBCHHO 30JIbHOCTH U BJIAXKHOCTH yFHH B MAaCCHUBC, %

(2.11)

VcxonHble JaHHBIC W PE3yJbTaThl ONPEICIICHHS HIDKHETO IMpejesia METaHO-
HOCHOCTH ITOJIBEPTacMbIX JIeTa3aliil pa3padaThIBAEMBIX IUTACTOB YIIIA B Pa3THYHBIX
TOPHOTEXHWYECKHUX YCIOBUAX MPUBEICHHI B Ta0II. 2.2.

Cpennss BenumuuHa Xyn B M3YYEHHBIX YCIOBHAX cocTaBunma 13,5 M*/T c.6.Mm.
OTU HCccaenoBaHus JIerd B OCHOBY mocTtaHoBieHus IlpaBurenscrBa Poccuiickoit
Oeneparuu ot 25 anpens 2011 r. Ne 315 0 HE0OXOIUMOCTH JIera3aliyl yroIbHBIX
IUTACTOB, KOT/Ia MX MPUPOIHAs METAaHOHOCHOCTH MpeBhImaeT 13 Ky0.M/T cyxoi 6e3-
30JIbHOW MacChl.
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2.2. 30HBI pa3rpy3Ku cOJMKEHHBIX YTOJIbHBIX IIACTOB

30HBI pa3rpy3Ku MOapadaThIBACMBIX W HAAPaOATHIBACMBIX YIJICIOPOIHBIX Mac-
CHBOB, 00pa3yIOIUXCs MOJ ACHCTBHEM OYHCTHBIX PadOT, BIUSIOT HA CTCIICHb CHH-
KEHHUA HMX MCETAHOHOCHOCTH, WHTCHCUBHOCTH BBIACJICHUA METaHa, IMPOTHO3 €CTE-
CTBEHHON Jerasanuu CONMMKEHHBIX YTOJIBHBIX ILIACTOB U METaHOOOMIBLHOCTL BhIE-
MOYHBIX yYaCTKOB.

VYcTaHOBNICHA 3aBHCUMOCTD KOX((HIIMEHTa SCTECTBCHHON JieTa3alliy yTIIeHo-
POJTHBIX MacCUBOB B KpoBie (puc. 2.2, mpsimast /) u mouBe (npsiMas 2) oTpabaTbiBae-
MBIX YTOJIBHBIX IJIACTOB B PA3JIMYHBIX HIaXTaxX, KOTOpas MO3BOJIACT TOYHEEC OLCHU-
BaTb MHTCHCUBHOCTb MCTAHOBBLIACJICHUSA B TOPHBLIC Bpra6OTKI/I n JerasallioOHHBbIC
ckBaWHEL. [Ipu 3TOM OBLIM WCIIONB30BAaHBI YCTAHOBIICHHAS paHee JMHCHHAS 3aBH-
CHMOCTP CTCTICHH €CTECTBCHHOM JieTa3aliy COMKEHHBIX TUIACTOB YTJIS TIOJ] BIUSHH-
eM OUYMCTHBIX padot [10], 3HaueHNA K03((HUIMEHTOB ECTECTBCHHON Jera3alun pas-
paGaTLIBaeMI)IX IJIaCTOB YTJId BICPCAU OYUCTHOI'O 3a00s 1 Ppe3yIbTaThl I/I3MepeHHﬁ
WHTCHCUBHOCTH METAHOBBIJICIICHUS U3 JCTa3allHOHHBIX CKBAKUH.

Ke
0,6}
1
0,4} S
0,24
0 . N —

Pucynox 2.2. 3asucumocms ko3ghpuyuenma ecmecmeennoii decazayuu Ke yeonsHoix niacmog
om senuyunvl Mescoyniacmus Mi:1 — noopabomxka, 2 — naopabomka

3aBUCHMOCTD KOA(PPUIMEHTa €CTECTBCHHOM Jlera3ainy CONMKEHHBIX [LIACTOB
yrast Ke (707 €11.) OT MOIITHOCTH MEXIYTIIAcThs M; (M) IMEET CIIeTyFOIINi BUI:

Ke = Kui — M, (2.12)

rae Kun — CTEleHb €CTECTBCHHOM jerasanud pa3pabaThiBaeMOro IIacTa BIICPEIH
OYHCTHOI0 320051, TOJIH €11.;
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¢ — K03 PUIHMEHT ypaBHEHUSI B M3y4deHHBIX ycioBusax (¢ =0,0053 mpu moapaboTtke
cOnmmxeHHbIX 1acToB u ¢ = 0,0156 mpu HagpaboTKe).

B cooTBeTcTBUM C ypaBHEHUEM, MPUBCACHHBIM BBIIIC, M IMTOJIOKCHUSIMHU HH-
CTpYKIMH [7] PEeKOMEHIYETCsl OLICHHBAThH BO3MOXXHOCTH HCKYCCTBEHHOH Jera3amun
YTOJIBHBIX IIIACTOB, B TOM YHCIIC M 0OBEMBI M3BICUCHUS METaHa M3 MoapabaTsiBae-
MBIX IIJIACTOB YIJIsl, 3QJIETAlOIIMX OT pa3pabaThiBaeMOro IJIacTa Ha PACCTOSIHUH JIO
60 M 110 HOpMaJTU ¥ HaJpadaThIBACMBIX IUTACTOB JI0 35 M 10 HOpMaNU. 3a IpeaeIaMu
YHOMSHYTBIX MOITHOCTSH MEXKIYIUIACTHIA HET HEOOXOTUMOCTH OYPHUTH JIeTra3allioH-
HBIE CKBXMHBI Ha CONMHKEHHBIE TUIACTHI YIJIA HA y4acTKaX C BRICOKUMH CKOPOCTSIMH
IIOABUI'aHUs JIaB.

Oxcrpanonsanus npsameix [ u 2 (cM. puc. 2.2) 10 mepecedeHust ocu adciuce
(Ke = 0) mo3BOJISCT OMPEIEIUTH IPEACITBHOE PACCTOSHUE 110 HOPMAJIH OT pa3padaThi-
BaeMOr0 TITacTa JI0 MoapadaThIBAEMOro MIIH HaApabaTHIBAEMOT0 CONMKEHHOTO, MTPH
KOTOPOM T'a30BbIJIEJICHHE M3 HEro OJM3KO HYIII0. Y CTaHOBJICHHbIC MPE/ICbHbIE MO
HOCTH MEXIYIIACTUII B KPOBJIE WM MOYBE pazpabaThiBacMoro rmiacta (mpu K. > 0)
1erecooOpa3Ho MCIONB30BaTh I yuéTa guciia COMDKEHHBIX IUIACTOB M IIPOTHO3a
HMHTCHCUBHOCTHU MCTAHOBBIACICHUSA U3 COMMKEHHBIX IIACTOB Y111 Ha BBICOKOIIPOU3-
BOJUTECJILHBIX BBICMOYHBIX Y4aCTKaXx.

32



3. MIHTEHCUBHOCTbD BBIJIEJIEHUA METAHA HA BEBIEMOYHbBIX
YYACTKAX

3.1. MozaeJb BblaeJIeHUsI MEeTAHA U3 0TPAdaTHIBAEMOI0 IJ1ACTa
B OYHMCTHOI 32000

Crarucruka o0cnenoanus maxt Poccnu o ra3oBomMy u zip. (hakTopam CBHJIE-
TEJIIECTBYET O HEPEIKUX CIy4asx OTPaHHUYCHHS M JaXKe 3aIpeIleHHs MPOHU3BOACTBA
TOPHBIX pabOT B OYUCTHBIX M MOJrOTOBUTEIBHBIX 3a0051X, @ TAK)KE O CYILECTBEHHBIX
MOTepsiX Kak pabo4yero BpeMEeHH, TaK M MPOCKTHBIX 00bEMOB JOOBIYM YIJIS M IIPOBE-
JICHUsI TIOATOTOBUTEIBHBIX BBIPAOOTOK. OYHMCTHBIE 3a00M MPOCTAMBAIOT MOPOH 10
7000 4, He momaB ctpaHe Oojee | MITH T yIuis, HOAroTOBUTEIbHBIE — 10 19 000 4, ¢
motepei 6osee 5 ThIC. M HENpOWAEHHBIX BeIpaboTok. IIpu 3ToM moTepu pabodero
BPEMEHU B IMOATOTOBUTENBHBIX 3a004X ObUIM B cpenHeM B 2,6 pasa BbIIIE, YeM B
OYNCTHBIX, a B Hamboinee raybokom Ilewopckom OacceitHe — B 2,9 pasza. Hemanbrid
BKJIaJ B MOTEPIO pabodero BpeMEeHU Ha maxTax P BHOCST MPEBBIMICHUS COAeprKa-
HHUS METaHa B aTMocdepe AEHCTBYIOMNX OYHUCTHBIX M IOATOTOBHUTEIBHBIX 3200€B B
pe3ysbTare HapyIIeHNs] HOPMAJIBLHOIO PeKMMa X MpoBeTpuBaHus. ['a30Bblil GakTop
TIO-TIPEKHEMY CYIIECTBEHHO BIIMSIET HA TOPHBIE IIPOIIECCHI B YTOJIBHBIX IIaxTax.

BecbMa Ba)KHBIM SIBISIFOTCSI ICCJICIOBAHMS Ta30AMHAMHYECKHUX IIPOIIECCOB Ha
ydacTKax IUIacTa C Pa3IMYHBIM HANpPsDKEHHO-IS(POPMHUPOBAHHBIM COCTOSHHEM Mac-
cuBa. McciienoBanus ra3o0Tauy yroJdbHbIX IJIACTOB C LEJbIO UX Jlera3aluuu B GpyHK-
UM HarpsHKEHHO-1e(OpMUPOBAHHOTO COCTOSTHHUSI MAacCHBa TOPHBIX ITOPOJ, U3MEHSI-
IOIIErocs B MPOLIECCE OUMCTHON BBIEMKH YTJISI, BBIIIOJIHSUINCH B COOTBETCTBHU C MO-
JIeNTBbI0 Ta30BbIIeNeHus [3], XapakTepusylolieid B 00IIeM BHIE 3aKOHOMEPHOCTh H3-
MEHEHHsI MHTEHCUBHOCTH METAHOBBIJICJICHUSI U3 YTOJBHOI'O IJ1ACTa B CKBAYKHHBI B 3a-
BHUCHMOCTH OT YCJIOBHH €ro ()M3NIECKOr0 COCTOSHHUSI.

CyThb mpe/CTaBICHUH, 3aI0)KCHHBIX B MOJIEJH, 3aKJII0YaeTCs B TOM, YTO HH-
TEHCUBHOCTb BBIICIICHHUS METaHA B JIABY M CKBAXXHWHBI ONPEIENSCTCS METAHOHOCHO-
CTBIO TUIACTA U €r0 (PHIBTPALIMOHHBIMH CBOMCTBAMH, 3aBUCSIIUMHU OT HAIIPSHKEHHOTO
COCTOSIHUSI MacCHBa YIJISl M BMELIAIONINX MOPOJ, KOTOPOE OKa3hIBAET BIMSIHUE HA Be-
JIMYMHY METaHOBBIICJICHNS B CKBKUHBI M OYMCTHOI 3a00H.

[TpunsATast MOJETb T'a30BBIACICHNS B JIETA3allMOHHYIO CKBAXHHY, NMPOOypEH-
HYIO B IJIOCKOCTH YTOJIFHOTO IJIacTa, Moka3aHa Ha puc. 3.1. Koopnunater Hanbomee
XapaKTepHBIX TOUEK Ha KPUBOW METaHOBBIJEICHUs (TOUKHM repernda, MakCUMyMa M
MHUHHUMYMa) 3aBHCAT OT YCJIOBHH pa3pabOTKH, MPUIPY3KH M Pa3rpy3KH IUIACTa, €ro
(UIBTPALMOHHBIX CBOMCTB, (DM3MKO-MEXaHWYECKHX CBOMCTB YIVII M BMEIIAIOIINX
TIOPOJI, YCIIOBUH M PeXXHUMa UCTEUCHNSI METaHA B CKBAKHHY.

Haunbonee 3aMeTHBIMH 1O XapaKTepy Ta30BBLACICHUS U3 YrOJIBHOTO IjIacTa B
JIeTa3aliOHHbIe CKBAXXMHBI SIBJISIFOTCSI 30HBI NPUPOJHON ra300TAau, MPUTPY3KU H
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Ppa3rpy3KH IUTacTa, PacHoI0KEHHBIE COOTBETCTBEHHO MEX Ty Toukamu 1-2, 2-3 u 3—5
Ha puc. 3.1. IIpu sToM mepuojpl GyHKIMOHMPOBAHUS CKBAXUH B 30HE Pa3rpy3Ku
IUIACTa CYIIECTBEHHO Pa3IMYalOTCs B CIydasX Aerasaluy CONMKEHHOro Iulacta W
pa3pabaTbIBaeMoro.

YroOn! TIOJTYYHTh Hauboiee JOCTOBECPHBIE JaHHBIE O Ta300TAA4Y€ YI'OJBbHBIX
IUIACTOB B IIACTOBBLIC ACra3allMOHHBIC CKBa>XHHBI, H606XOZ[I/IMO OBLIO N3MEPUTH
(akTHYecKre pacxopl MeTaHa B CKBaKHHBI, ()YHKIIMOHUPYIOIINE B 0003HAYEHHBIX
BBIIIE 30HAaX HANpPsDKEHHO-IEOPMHUPOBAHHOTO COCTOSTHHMS ILIACTa, a 3aTeM, o0pabo-
TaB UX, OMPEACIUTD MTOKA3aTENHN Ta300TAA4YN IIACTa, IPEKAE BCETO, B 30HE NMPUPOJI-
HOT'O COCTOSIHMSI MaCCHBA yTJId, T.€. YCTaHOBUTB €TI0 IPUPOAHYIO Ta300TAady.

HanpsixeHHO-1epOpMUPOBAHHOE COCTOSIHUE MacCHBa pa3pabaThIBaeMOro Ija-
cTa TpH ero oTpabOTKE JlaBaMH M IPOTEKaHWE Ta30JMHAMHYECKHX MPOLECCOB B
YTOJIBHOM MacCHBE ITOKa3aHo Ha puc. 3.1.

!

Pucynox 3.1. I'azoevioenenue 8 0ecazayuoHHyIo CKANCUHY, PYHKYUOHUPYIOWYVIO 8 30HAX
paspabamuvleaemozo niacma ¢ pasnudHLIM HANPAXCEHHLIM COCIMOSHUEM MACCUéa

[Ipu Hanu4YMM B YrOJBHOM IJIACTE CKBAaXHMHBI (TOYKH 1, 2, 3) BepTHKaJIbHBIC

HAalpsDKEHUs] HA KPOMKE MacCHBa, BCKPBITOTO CKBKMHOW M CXEMaTHYeCKH M300pa-
(v ’ ’ ’ ’

sxennble kpuBoit 1'C —2'C —3'C —5' | 3HaunTebHO MEHbIIE MO BEIUYUHE, YeM MpH-

poaHsle, 0603HaueHHbIe KpuBoH 1'—2'-3'—4'-5". Tlpu 3TOM XapakTepHOH 0coOeHHO-

CTBIO SIBJIICTCS] CMELICHHE MAaKCUMyMa HalpspkeHHH B Touke 3'C OTHOCHTENBHO TOY-

ku 3', 00ycIoBIEHHOE OCIabeHneM Hecylel ClIOCOOHOCTH MacCHBa yIJisi B OKPECT-
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HOCTH CKB@)KMHBI, TJI€ PAHBIIEC HACTYMAeT MPOIECC YAaCTUYHOW PasTpy3KH ILIacTa.
MecromnonoxeHuto 3Toi Touku (Touka 3'C) COOTBETCTBYET MOJNIOKEHHE TOUKH Tepe-
ruba A Ha KpuBOH razoBsigeneHus 1"-2"-A-3"-B-M-C-5" [2, 3].

VYnenbHble AeOMTHI MeTaHa W3 CKBAXHH, IepeOypHBAIOMIMX IUIACT YIJIA
BKPECT €ro MPOCTHPaHUs (0CECHMMETPUYHBIN TOTOK), IPH Pa3INYHOM BPEMEHH Jie-
ra3ariy, MOIIHOCTH IUIacTa M JUAMETPe CyXUX CKBAXXHMH 3aBUCAT OT Ta30IMPOHHUIIA-
€MOCTH YTOJbHOTO MacCHBa U MPOJOKUTEIFHOCTH Aera3aun. B HepasrpyKeHHOM
IUTacTe OHM COCTABISIIOT Mallylo BenuuuHy. [loaTomy 3arparsl Ha OypeHne u 0060-
pPYJOBaHHE Ha3eMHBIX CKBaKMH M MX JKCIUIyaTalMIo TIPH Aera3alliyl HepasrpyKeH-
HBIX IUTACTOB TaKUM CIIOCOOOM, T.e. 0€3 MPIUMEHEHHUS CPECTB BO3ACHCTBUS IS T10-
BBIIICHHS UX Ta300T/a4l, He OyAyT OKYNaThCS MPH CTOIh HU3KUX 00beMax KalTH-
pyemMoro MeraHa [1].

JlnHaMuKa METaHOBBIJENCHUS M3ydeHa B 60 MOATOTOBHUTEIBLHBIX BBIPAOOTKAX
Kysznenxoro u 10 BeipadoTkax [ledopckoro 6accefiHOB. MOITHOCTh YTONBHBIX IIIa-
cToB m3MeHsach ot 1,0 1o 9,2 M, rmyOuHa ux 3aneranus — ot 120 go 965 m, meta-
HOHOCHOCTL — 0T 7 10 23,8 M*/1. TynmukoBas yacTh 3a60eB cocTasisia 60—1200 M,
ckopocth mpoxonku — 0,9-13,1 m/cyr. OCHOBHOE BHUMAaHHUE YACICHO OICHKE ra3o-
OT/Ia4M YrOJILHOTO MaccuBa IIPH IUIOCKONAPAJUIEIEHOM MCTCUCHUHM METaHa B BBIpa-
OOTKHM WM CKBAXUHBI. MccienoBana ra3ootaada 28 yrolbHBIX IIACTOB B YCIOBHIX
17 nonorux maxt P®, B Tom uncne B Ky30acce — 24 mnacta Ha moisx 9 naubonee
ra3000MIbHBIX IIaxT [2, 3].

3.2. UHTeHCHMBHOCTD BbIJeJIEHUSI MeTaHA U3 IJIacTa B pu3adoiiHoe
MPOCTPAHCTBO JIABBI

l'a3ogmHAMITYECKHE TPOIECCHI, MPOTEKAIOIINE B YTOJBHOM IUIACTE, KOJIWYe-
CTBCHHO OIICHMBAIOTCS WHTCHCHBHOCTBHIO BBIICTICHHS METaHa W3 YTIETOPOTHOTO
MaccuBa B BBIPAOOTKM M CKBaXMHBI. OHHM CYIIECTBEHHO CBSI3aHBI C MPHPOIHBIMH
CBOMCTBaMHM IUIacTa, mepepacnpeaesieHueM TOPHOTO JaBJIeHUs B MAacCUBE U MPOU3-
BOJIUTCIIBHOCTHIO OYMCTHBIX 3200€B.

OCHOBHBIMH (DaKTOpaMH, ONPENCIAIONIMMIA WHTEHCHBHOCTH METaHOBBI/ICIIE-
HUS U3 YTOJBHBIX IUIACTOB, SIBISAIOTCS METAaHOHOCHOCTH IIIACTA, CTEIECHb Pa3TPy3KH
OT TOPHOTO JABJICHUS, MPOJODKUTCIBHOCTh (DYHKIIMOHHPOBAHUSI CKBAXKUH M CKO-
POCTh IBMKCHUSI OYHCTHOTO 3a00s [2, 3, 8]. BennunHa WHTCHCUBHOCTH MCTaHOBBI-
JIEJICHNSI B CKBaKMHBI B 30HE TPUPOTHON MPOHUIIAEMOCTH YTOJIBHOTO IITacTa Ompe-
JIeNIIeTCsl Ta300Tavyel IJI1acTa, XapakTepu3yeMo BeTHYMHON HAYaJIbHOTO YJIeJIbHO-
IO METaHOBBIJICIICHUSI U CKOPOCTBIO €r0 CHMKEHUS BO BpeMeHu. HadanbHoe MeTaHo-
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BBIJICICHUE B JICTA3AI[OHHBIC CKBAXKHUHBI IPOIMOPIIMOHATHHO HAYAIFHOMY METAaHO-
BBIJICJICHHUIO M3 IJIACTa B MOATOTOBUTENIBHYIO BBIPAOOTKY M 3aBHCHUT OT METaHOHOC-
HOCTHU M MOIITHOCTH IUTACTa, & CKOPOCTh €r0 CHIKCHHUS BO BPEMEHHU — OT TITyOUHEI 3a-
JIEraHus IJ1acTa, €ro MOIIHOCTH U BBIX0J1a JIETYYUX BELIECTB [2, 8].

O¢ddexTHBHOCTD AeTa3annuy YrodbHBIX IUIACTOB CKBaKMHAMH, TPOOYPEHHBI-
MU U3 TOPHBIX BBIPa0OTOK, 3aBUCUT OT IMapaMEeTPOB CHUCTEMBI pPa3pabOTKH, CXEMBI
IIPOBETPUBAHMSI BEIEMOYHOT'O y4acTKa M CKOPOCTH ITOJBHI'aHHS OYHCTHOTO 3a00s.
OTpHnaTeTbHOE BIHMSHHE BBICOKOW CKOPOCTH ITOABUTAHUS JaBbl Ha d(PdexTus-
HOCTH JETa3alllH IUIACTOB yCTPAHSACTCS KOJIUYECTBOM UIMTEIHHO (YHKIHOHHPY-
IOIUX Ha BBIEMOYHOM y4YacTKE CKBaXHH M HAyYHO 0OOCHOBAaHHBIMHU IapaMeTpaMu
nerazanuw [7].

B BBICOKOMETaHOOOWMJIBHBIX MIaXTaX (aKTHICCKHE OOBEMBI YACTHHOTO METa-
HOBBIJICJICHUSI HA COBPEMCHHBIX TIyOWHAX Moa3eMHON moOwram yriisi B Poccnu co-
CTaBISIOT B cpeaHeM 18,6 mM%/t, wim 13,3 Kr MeTaHa Ha TOHHY MOOBITOTO YIJIS,
B 1,6 paza Ooibllle METaHOBOTO MOTEHIIMANA pa3padaTeiBaeMoro macta. [Ipunyau-
TEJIBHOE M3BIICYCHUE METaHa M3 YIOJBHBIX TUIACTOB MYyTEM HCIIONB30BAHUS TPAIHIIU-
OHHBIX CIIOCOOOB JIeTa3alliH YTONBHBIX TUIACTOB CHIKACT METAHOBBIICIICHUE TONBKO
Ha 15-20 %. OmHako mpU TaKHUX MMOKA3aTeNSIX Jera3allii He MOXKET OBITh TOCTUTHYTA
BBICOKAs! TPOM3BOINTEIBHOCTh OYMCTHBIX 3200€B M0 ra30BOMY (haKTopy.

MeTaHOOOMIIBHOCT  BBIEMOYHBIX YY4acTKOB B MIaxTax jocturaer 50—
70 M*/MUH, a Ha OTIEIBHBIX BBICOKOIIPOU3BOJAUTENBHBIX yyacTkax — 80-90 M>/MUH.
B Takux ycioBHAX OCHOBHAs POJIb B 0OecneueHHH HOPMATHBHOM IO Ta3y a’poJIOTH-
YECKOW CHUTYyalluy MPUHAUISKUT Jera3aliu, crocoObl U mapaMeTpbl KOTOPOi Heoo-
XOZMMO COBEPIIEHCTBOBATh KakK JJIS JOCTHKEHUS BBICOKMX HArpy30K Ha JIaBBbI IO ra-
30BOMY (aKTOpy, TaK M IS HaUOOJIee TOJTHOTO M3BJICYCHUS W UCIIONB30BAHHS I10-
ITyTHBIX SHEPTOPECYPCOB — KANTHPYEMBIX METAaHOBO3IYUIHBIX CMECeH B COOTBET-
ctBuu ¢ MHCcTpyKkuueit [7].

B mpu3aboitHoM NpOCTpaHCTBE BBHICOKONPOU3BOIUTENILHOM JIaBbl IOKa3aTeI
Ipoliecca METaHOBBIAEICHUS U3 pa3pabaThIBaeMbIX IUIACTOB B 3HAUUTEJILHON CTeme-
HU OOYCIIOBIICHBI Ta30HOCHOCTBIO MacCHBa YTIJIs, HMHTEHCHBHOCTBIO YTIIEOOBIYN B
JIaBe M BEIMYMHONW OCTaTOYHOH Ta30HOCHOCTH OTOWTOTO YT, HAXOMISIIEToCs B TIpe-
Jenax BBIPAOOTOK BBHIEMOYHOTrO ydacTKa. B kauecTBe MCXOIHBIX JaHHBIX AJIS yCTa-
HOBJICHHS 3aBUCHUMOCTEH MEXIy MHTEHCHBHOCTBIO METAHOBBIAEICHUS U3 pa3pada-
TBEIBAEMOTO IIIacTa U 00BEMaMU CPEIHECYTOYHOH HOOBIUM yIIIA B OYHCTHOM 3aboe
WCTIONB30BaHbl JAHHBIE 110 KOMIUICKCHO-MEXaHW3UPOBAaHHBIM 3a005M Ha ImaxTax
Kysbacca u BopkyTsl B pa3HOOOpa3HBIX TOPHOTEXHUUECKUX YCIOBUSX Pa3pabOTKH
YTOJIBHBIX IJIACTOB.

ITpu cpennecyTouHoi noObue yrist B jaBax maxT AO «Bopkyrayrosis» 1o
2200 TouH (mmact YetepTslil) u B maxTax Kysdacca B mpeaenax 6000-26 000 TorH
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(nmaBeI o Tacty bonabipeBckuii B maxte uM C.M. KupoBa u o miacty 52 B maxrte
«KOTHHCKas») CBA3b MEk/ly METAHOBbIIEJIEHUEM B OYUCTHOM 3a60€ Loy (M3 /MUH) U
o0beMaMu CyTOYHON TOOBIYH YTt A (T/CYT) ONMMUCHIBACTCS 3aBUCHMOCTBIO

Iou=1iAc + I, 3.1)

rae i — Ko3(QPUIMEHT, XapaKTepU3yIOIHMi MPUPOCT 0OBEMOB METaHOBBIICICHUS C
KaKIOH TOOBITON TOHHBI YIJIsl, M°-CYT/(T-MUH);
1p— GoHOBOEC METaHOBBIJIENICHNE B OYUCTHOM 3a00€ 10 Havyaia paboThl KoMOaiiHa 1o
TOOBIYE YIS, M>/MHH.

B ycrnoBuAX yIOMSHYTHIX IIAXT SKCTIIEPAMEHTAIBHO ONIPECICHHbBIC 3aBHCHMO-
CTH, BKJIIOYasl BEJIMYMHBI (JOHOBOTO METAHOBBIICIICHHUS [ B JIaBaX U KOJIMYECTBEHHBIC
TOKa3aTean poin pa3pabaTbiBaeMoro Iiacta B (POPMUPOBAHMH METAHOBBIX TTOTOKOB
(mokazaTenb « i ») B mporecce paboThl KoMOaiiHa Mo OTOOHKE YIS, MPUBEICHEI Ha
puc. 3.1 u 3.2, ucxomusle naHubie — B Ta0m. 3.1 1 3.2.

AmnanoruydHast JTMHEHHas 3aBUCUMOCTh MHTCHCUBHOCTH METaHOBBIEICHUS (1yv)
OT CpeJHEeCYyTOUHOH A00bIuM yrig (A.) OTMEYEeHa Ha BBIEMOYHBIX y4JacTKax MIaXT
mMm. C.M. Kuposa (1aBa 24-48) u «Kotuuckas» (y1aBa 5203), koTopas moka3zaHa Ha
puc. 3.3.

I, v?/Mun
o4

12+

2000 4000 6000 8000 A, t/cyr

Pucynox 3.2. 3asucumocms memanogvioeneHus 6 1age 0m cpeoHeCymoyHol 000bIuU yens:

1 —nnacm 24, waxma um. C.M. Kupoea (nasa 24-48); 2 — nnacm Ko, wiaxma « Capanckasy»
(nasa 62K 0-6)
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Pucynok 3.3. 3asucumocms memanosvloenenus Ha 6bleMOYHbIX Y4ACMKAX OM CPEOHeCymOUHOU

000b1uu yens 6 nase na waxmax Kyszoacca:
1, 2 — coomeemcmeento waxmut um. C.M. Kuposa u « Komunckas»

Tao6numa 3.1
HWcxo/Hble TaHHBIE O JOObIUE YUl B METAHOBBIJICICHUH B JIaBaxX MIaXT
BopxkyTsl, Ky36acca u Kaparansr

MerTaHOBbIJIETICHHUE, Koadpdu-
CpennecyTou- 3
Mou- M’/MUH LIUEHT
Has 100bIYa
[laxTa [nacr HOCTb U3 pa3padathl- ypaBHEHUs
YTJIs U3 JIaBBbl, (oHo- .
miacTa, M BaeMOro (3.1), iou
T/cyT BOE 3
miacra 10
BopkyTckoe mecToposkieHue
_— 640 0,67 0,5 1,05
«CeBepHast» quB]el - 1,5 1550 2,48 0,5 1,60
P 1700 2,98 1,0 1,75
Kysuerkuii 6acceitn
789 3,0 0,5 3,8
«AnapauH- | 17 803 1,61 0,6 2,0
cKasg» ’ 1420 2,84 0,7 2,0
1683 2,69 0,6 1,6
PN 2229 6,91 2,0 3,1
CK;’;} 3-3a 5,2/2,8% 2423 6,30 0,75 2,6
2571 6,77 1,0 3,8
v CM 24- 3450 3,62 0,25 1,05
KM ().Ba. Bonmsipes- 2,15 5700 2,85 0,3 0,50
P cxuit 10250 2,97 03 0,29
«KoTuHCKasm 52 4.4 14000 3,64 0,2 0,26
Kaparanannckuit 6acceiin
3250 2,21 4,0 0,68
«Capanckas» Kio 4.5 5000 4,30 4,0 0,86
6250 5,88 3,46 0,94
*) Yucnumenb — MOWHOCMb NIACMA, 3HAMEHAMENb — BLIHUMAEMAsi MOUHOCTT
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Tabnuma 3.2
HcxoaHble JaHHBIE O JJ00BIYE YIJISl 1 METAHOBBIJICJICHUH B IIPH3a00iHOM
IIPOCTPAHCTBE JIaB 110 TuacTy YeTBepThlii Ha maxte «CeBepHas»
(AO «BopkyTayroub)

MeraHOBBIIC/ICHUE B ITPU3a00itHOM
JloGnaa yros A, MPOCTPAHCTBE JIaBbl, M>/MUH

JlaBa pu pabore
T/CyT 10 Havyana paboThl N

KomOaifHa Kombaiina

10 J00BIYE yTiIst

553 0,95 1,39
335 0,75 1,13
733 0,94 1,51
512-10 942 0,94 1,51
732 0,94 1,51
628 0,75 1,13
419 0,75 1,13
1430 0,52 1,95
1980 0,52 3,10
1430 0,52 2,59
612-c 1210 1,03 2,55
1760 1,03 3,10
1870 2,07 4,14
990 1,55 3,62
1224 3,13 4,13
1530 2,44 4,06
1734 3,13 4,94
1212-c 1632 2,13 3,75
1938 2,50 4,06
2142 2,50 4,5
1936 1,88 3,75

B kadecTBe NCXOJHBIX MPUHUMAIOTCs NaHHble 1o KM3 Ha maxTtax BopkyTsl u
Kysbacca ¢ paznu4Hoii yrieno0srdeil B pa3HOOOpa3HBIX TOPHOTEXHHUUYECKNX YCIOBH-
SIX Pa3pabOTKH YTOJBHBIX IUIACTOB. DKCIIEPUMEHTAIbHBIC JAHHbBIE 0 N3yYECHUIO KHU-
HETUKH Ta30BBIJEIICHUS U3 OTOUTOTO YISl CBUAETENBCTBYIOT O TOM, 4TO 70 70—80 %
00BbEMa rasa BbLAEISETCS B TeueHHe mepBbiX 15-30 MuHYT nocne oTOONKM yriid.
C yueToM NpuBEeIEHHBIX BBIIIE PE3YJIbTATOB MCCIIEIOBAHMS JIOJIS pa3padaThiBaeMOro
IUIacTa /1;; B Ta30BOM OalaHCe BBIEMOYHOTO YYaCTKa MPU CPEIHECYTOYHON HTOOBIUE
yrast 1000-2140 TorH coctasuna 20 %.

NHTEeHCMBHOCTh METAHOBBIICTICHHsI B JIaBe MpU paboTe OYMCTHOTO KombaliHa
noBeiaercst B 1,5-3 pasa, B psiie cirydaeB 70 6 pas, 10 CpaBHEHHUIO C ()OHOBBIM BbI-
JISICHNeM MEeTaHa K Hadally OYMCTHOW BBIEMKH yrist. [lostomy jurs panpHeIero
MIOBBILIEHHS [TPOU3BOIUTEIBHOCTH OYMCTHBIX 3a00€B Ha IIaxXTaX HEOOXOAUMBI MEpO-
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MIPHUATHS IO CHIDKCHHIO METAaHOBBIJCJICHHS KaK Ha BBIEMOYHBIX YYacTKaX, Tak M B
MpHU3a00HHOM ITPOCTPAHCTBE JIABBI 3@ CUET MPEABAPUTENBHON Jera3aliy pa3padarsl-
BaeMbIX IUIACTOB M JIETa3allM Pa3rpy’kaeMbIX OT TOPHOT'O JABJICHMS COJIVKCHHBIX
TUIACTOB YTJIS.

OuncTHEIMHA paboTaMy Ha BBICOKONpoM3BoAuTeNbHON maxTte nM. C.M. Kupo-
Ba (AO «CYDK-Ky3baccy») mo iacty 24 moapabarbiBaloTcsl 2 MIacTa MOUTHOCTBIO
cootBeTcTBeHHO 1,5 U 1,3 M, HajpabaThIBarOTCS 2 TUIACTa MOIMHOCTBIO 1,5 M, B TOM
YHcIIe HIDKENSKANH padouynid miact 25 momHocTeio 1,7 M. Pabotamu 1o 1mracty
25 HaapabaThIBASTCs OMH TUTACT MOITHOCTRIO 0,7 M.

['OpHO-T€0IOTHYECKUM YCIOBHSIM OTpadaThIBAEMOTO TIacTa 24 COOTBETCTBYET
OYMCTHOW MexaHn3upoBaHHbIH KoMiuieke RS2400/650 (Joy), ckpeOKoBbIii 3200 HbII
konseiiep AFG30/800/600, ouncrHoit komOaiin SL-300, a ycioBusim ruracra 25 —
kommiekec RS2200/570 (Joy), ckpeOKOBEI 3a00WHEI KOHBeiep «AmKepa-34»,
ouncTHOU KoMOaiin 4LS-5.

Cucrema pa3paboTku 000UX paboyuX MIaCTOB — ATUHHBIE CTOJIOBI CHaYaia mno
TaJICHUIO, 3aTeM 10 BoccTaHuio. Crioco0 yIpaBieHus KpoBJieH — IOJIHOE 00pyIeHue
TI0CJIe TIEPEABHKKH CEKIMU Kpernr. CXema NpOBETPUBAHUS BHIPAOOTOK BBIEMOYHBIX
YYacTKOB — BO3BpaTHOTOYHAs. J[7I1 CHM)KEHUSI MHTCHCHBHOCTH METaHOBBIJCICHHS B
OYHCTHBIE 3200 U BBIPAOOTKH BBIEMOYHOT'O Y4acTKa NMPHMEHSIOTCS CHOCOOBI Ipea-
BapUTEJIBHON Jiera3aly pa3padaTbiBaeMbIX IUIACTOB, CHOCOOBI JIera3alyu COIMKEH-
HBIX T10/{pa0aThIBAEMBIX IIACTOB M BBIPAOOTaHHBIX IPOCTPAHCTB. JlOTIOIHUTEIBHO K
BEHTWJISILUN 1 JETa3alliy B OTAENBHBIX CIydasX NCIIOJIb3YIOTCS ra300TCAChIBAIOIINE
BEHTUJISITOPHBIC YCTAHOBKH, Pa3MEIIEHHBIC HAa TIOBEPXHOCTH.

MexaHu3UpOBaHHBIA KOMILIEKC «JOy» OCHALIEH 3JIEKTPOHHOU CHUCTEMOMU
YIpaBICHUS CEKIMSAMH KpeNy MpH oMoty 6sioka RS-20s, ycTaHOBICHHOTO Ha KaX-
noit cexumm kpenu. ITopsnok paboTel koMOaiiHa, KOHIIEBBIC ONEPALMN M MEpbI 0e3-
OTIAaCHOCTH OCYIIECTBIISIFOTCS COTJIACHO MACIOPTy BEIEMOYHOTO YYacTKa.

Ha BricoxonpounsBoantensHoit maxte «Kotuackas» (AO «CYDK-Kysbace»)
paspabarbiBaercs ruiact 52 Ha rryoune 250-350 M ot noBepxHOCTH. Brimie Hero 3a-
neracT B 40—45 M COMMKEHHBIN MIacT MOIIHOCTHIO 1,3 M, 301bHOCTBIO 25-30 %,
HIKe B 35-40 M pacmoiokeH TUIacT MOIIHOCTHIO 1,9 M. MomHocTh pa3pabaTbiBac-
MOTO IJIacTa B MpeJenax IMaxTHOTo nois kojebaercs ot 4,0 1o 4,5 M nipu cpeaHei
Benuuune 4,1 M, IpUpojiHas MeTaHOHOCHOCTh — 11-13,5 M3/t ¢.6.m. TIpoTskeHHOCTS
BBIEMOYHBIX cTON00B cocTaBisieT 2400-2500 M, mmHa maB 230 — 300 M. Koaddurm-
eHT kpenoctu yris f = 0,8 — 1,2, mapka yris — sHepretudeckas [, BEIXOT TeTydInx
Bemects — 3843 %, o6bemublii Bec yrias— 1,3 T/m°. Yronb miacra cKJIOHEH K caMo-
BO3TOPaHUIO, YTOJIbHAS MbUIb B3PHIBOOIACHASL.

JuHamuka noOsrau yriist u3 naBel 5203 B TeueHue MapTa-ceHTsO0ps 2008 1. u ee
a’pOJIOTHYECKHE TIOKA3aTeNN IPUBEICHEI B Ta0m. 3.3.
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Tabnuma 3.3
JluHamuka TOOBIYH YT U a9POJIOTHYECKHUE MToKa3aTen JaBsl 5203
Mecsitipl paboThI JTaBbI
3 4 5 6 7 8 9
Jlo6bIua yris, ThIC. T 262 495 601 559 480 472 480
MecsiuHOE TIOJIBUTAHUE JIABBI, M 185 365 420 405 350 340 345
Pacxon Bo3ayxa (M>/MuH)

TToxazaTenu

1 KOHLEHTpalLHs MeTaHa 23507 | 2253 | 2230 | 2180 | 1920 | 1950 | 2100
Ha UCXOJAIIEH CTpye yJacTka, % 0,5 0,5 045 | 0,56 | 0,65 0,6 0,5
(0OBeMHBIX)

*) Yucaumens — pacxod 6030yxa (M3/mur), snamenamens — konyenmpayus memana, %

JIMHaMHKa CPEeIHECYTOYHOU YIJICH00BIYM W CPEIHHE IMOKa3aTeIi METAHOBBI-
JIeNICHUS B OYMCTHON BBIPAOOTKE W HAa BHIEMOYHOM ydacTKe JaBel 5203 (6e3 yuéra
Jiera3alyn) cBe/ieHbl B Ta0u. 3.4.

Tabnuna 3.4
[MokazaTenu cpeTHeCy TOYHOM TOOBIYN YISl M HHTEHCUBHOCTH METAHOBBIICICHHS

B maBe 5203
AOCOIIOTHOE METAHOBBI/ICTICHHE,
Jlo6brua yris, Pacxox Bo3nyxa Ha ydacTke, 3
Mecsn 3 M’/MHUH
T/CyT M°/MHH
B JIaBe Ha y4acTKe

Mapr 10118 2350 5,48 11,159
Amnpeins 26100 2157 9,46 9,88
Mait 14323 2123 7,61 7,08
Uionn 19060 2060 6,74 6,33
Hionb 19620 2100 5,57 7,73
ABrycr 19235 2100 3,96™ 7,74

*) C yuémom memaro8wloeneHus nocie NepeUtHoll NOCAOKU OCHOBHOU KPOBIU
**) Ha sasepuarowem smane pabomul 1a6bl

JlerazanoHHol cHCTeMOH TpH paboOTe Mepe/BIKHON HAa3eMHOW BaKyyM-
nacocnoit cranuuu (ITHBHC) u3 BeipaboTanHOro mpocrpasctsa JiaBsl 5203 u3Biie-
KaJaoch oT 9,8 no 22 M>/MuH MeTana. KoHIeHTpamys MeTaHa B KaITHPYEMOM BEPTH-
KaIbHBIMH CKBA)KUHAMH Ta30BO3IYNIHON cMecH, paBHOM 38 M>/MMH, W3MEHSAIACh B
npenenax 28-58 % (00beMHBIX).

Cpennecytounast 100b4a yriist B JiaBe B npezenax 10-26 teic. ToHH (puc. 3.4):
MaJICHBKHE TOYKH — 3TO METAHOBBIJCJICHUE B NCXOJSIICH M3 OYMCTHOW BBIPAOOTKH
CTpye BO31yXa, OONBIINE — B UCXOSIIEM U3 BEBIEMOYHOTO YYacTKa MMOTOKE BO3AyXa.
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I, M¥Mun

10-10° 20-103 A,, /eyt

Pucynok 3.4. 3asucumocms unmerncuenocmu memaroswioenerus 6 iase 5203
om cpedoHecymoyHoll 000bluU e

MaremaTudecku Tpoece MeTaHoBbIneneHus (I, M°/MUH) B BHIDAGOTKH BBIE-
MOYHOTO ydacTka JaBbl 5203 0T cpeaHecyTOYHOH IPOU3BOIUTEIBHOCTH JIAaBBI
(Ac, T/cyT), oTpaboTaBieil yuacTok miacta Ge3 IpeABAPUTENLHON Jlerasalliu, ONy-
CaH SMITUPHUECKOH popmyoit

1=25910"4 +3. (3.2)

AHanorn4Hasi 3aBUCUMOCTE [ = f (A.) yCTaHOBIIEHA B YCIOBHAX JaBbl 5207, Ko-
Topas paboTana Ha y4acTKe C NPEIBAPUTENIBHOM Jerasamueil pa3padaTbIBaEMOro
m1acTa

1=1,92-10"4, +35. (3.2)

JlaHHBIE 3aBUCHMOCTU aHAJOTMYHBI PAHEE YCTAHOBIEHHBIM M CBUJETENBCTBY-
IOT O TIOJIOKUTENBHO POJIM MpeABApUTEIbHOM Herazamuy miacta (1,92-10* Menpme
ueM 2,59-10°4).
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4. AETA3AIIVA NCTOYHNKOB METAHOBBIJIEJIEHIA HA YT'OJIBHBIX
MTAXTAX

4.1. lerazanus yrojibHbIX IVIACTOB HA IIAXTAX

FOpHO-FeOJ'IOFI/I‘{eCKI/Ie ycJ10BUs BEACHUS TOPHBIX pa60T B IIaXTax Hapsay ¢ Me-
TAaHOHOCHOCTBIO YTOJIBHBIX IUIACTOB M 00bEMaMH yriie00bIuH MPEAOIPEeessIoT 00be-
MBI BBIJICJICHHSI METAHA B OT/ICNIBHBIX IIAXTaX U B YTOJbHBIX peruonax. O 3Tom cBu/e-
TEJILCTBYIOT JJAHHBIE 00 YMUCCUH METaHa B OCHOBHBIX yritefo0bBarommx crpanax CHI,
MIpUBECHHBIC B Ta0M. 4.1, a METaHOBBII UX MOTEHIHAT B Ta0MI. 4.2.

Tabonauma 4.1
Boigenenus metana Ha yroubHbIX maxtax CHI®

JloObrya
YISt Brinenenue Kanrax merana Wcnons3oBanue
Crpana M0/I3€MHBIM MeTaHa, Ha [axTax, MeTaHa,
croco6om, MUTH T/TOJ MITH M>/TOJT MUTH M>/roJ
MJIH T/TOJ
Poccust 175,9%/81 1,58/0,90 0,34/0,21 0,03/0,02
VYkpanna 155,6/70,3 2,43/0,96 0,35/0,19 0,12/0,06
Kazaxcran 39,7/12,9 0,80/0,29 0,13/0,03 0,01/0,01
Uroro 371,2/164,2 4,81/2,15 0,82/0,43 0,16/0,09
*) Yucnumens — 1990 2., snamenamens — 1998 2.

Taobnuma 4.2
MeTaHOBEIH TOTEHIHAT YToabHEIX maxT CHI

Boigenenne mertana Ha | T 100BITOrO B MaxTax yriis
Crpana 3
M°/T Kr/T
Poccus 18,6 13,3
VYkpanuna 25,5 17,6
Kaszaxcran 26,4 18,9

C TOYKM 3peHHs OXpaHbl OKPY’KAIOUIEH CPEeAbl, TaK W MOTEPh IKOIOTHUECKH
YHUCTOT'O DHEPTOHOCUTEIIA (HIaXTHOFO MeTaHa) — OTO COBECPIICHHBIC TCXHOJOTUN HU3-
BJICUCHMS KOHJUIIMOHHOIO METaHa CPEeJCTBAMH Jlera3allii U HCIOJIb30BaHUE €ro Ha
MIPWJICTAIONINX K IIaXTaM NPENPUITHSIX YTOJbHOW I HHOM MPOMBIIIJIEHHOCTH.

[Ipaktuka oTmenpHBIX maxT B crpanax CHI', paGoraBmux ¢ merasamuei mc-
TOYHUKOB MCTAHOBBIJACICHUA, CBUIACTCIBCTBYET O BO3MOXXHOCTH W3BJIICYCHUSA 50—
55 % BeIgEnAIOMUXCA 00BEMOB MeTaHa U ucnoab3oBaHus 40—45 % xanTUpOBaHHBIX.
B MupoBoii npakTrke U3BECTHHI Cllydan OoJiee BBICOKMX MOKa3aTeel N3BJICUECHHS U
UCTIONIB30BAHMS [IIAXTHOTO METaHa, MPUYeM 00bEMBbI yTHIIM3HPOBAHHOTO METaHa J0-
cturanu 80—100 % kanTHPOBaHHOTO.
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B Poccun 75 % mraxT SBISIOTCS METAaHOOOMIBHBIMU. V3BICUEHUIO M UCTIONb-
30BaHUIO YTOJIBHOTO METaHa HaJl0 YAeNIsATh 0c000€ BHUMaHHUE. Y CIENTHOE pelieHue
STHX BOIIPOCOB MO3BOJIUT MOBBICUTH OC30MIACHOCTH U MPOIYKTHBHOCTh TOPHBIX padoT
B METaHOOOWJIBHBIX IaXTaX, PallHOHAJIBHO HCIOJIH30BaTh 3aJI0KCHHBIA TPUPOIOH B
yTJIe METaH U CHU3UTh aHTPOIMOTEHHYIO HAarpy3Ky Ha atMocdepy 3emiin.

OO6BEMBI BEIOPOCOB IIAXTHOTO METaHA B aTMOc(epy, ero U3BICUCHUS U yTUIH-
sanuu B CHI mokasansl B Ta0i1. 4.3.

Tabnumna 4.3
Wcnonp3oBanue maxtHoro merana B CHI'

. Tonst
HaumenoBanue nokazateneit PasmepHocts 1990 1998 | 2003
Br16pockl MeTana B arMocdepy mipa M 6,7 3 3
Kanrax MeTaHa MIIpa M> 1,14 0,6 0,8
Vrunuzanus MeTana mipa M3 0,23 0,13 0,3
Hcnonp3oBaHue MeTaHa % 3,4/20%) | 4,3/22 | 10/40
*) Yucaumens — waxmmo2o Memand, 3HaMeHamens — Kanmupo8anHo2o Memand

Ecmu 5TH TEeXHOJOTHH COKpALICHUs BPEIHBIX BEIOPOCOB METaHa MPUMEHHUTH B
Poccun, TO exxerogHoe CHMKEHHE BBIOPOCOB METaHa B aTMOC(epy MOXKET COCTaBHTh
11 muH 1, nim 3 % riio0ajabHON aHTPOIIOTeHHOI IMHUCCHU METaHa.

®dakTHYecKre JaHHBIC 110 YTOIHHBIM KOMIIAHHUSM M OTACIBHBIM METaHOOOMITB-
HBIM IIaXTaM, IPUMCHSBIINM JeTa3alHio, CBeIeHBl B Ta0d. 4.4 MPUMEHHTENBHO K
oraensHBIM maxTtam AO «Bopkyrayromb», AO «Jleaunckyroms», AO «bemnoso-
yroae» 1 AO «OYK «Ky3Herkyromaby. XapakTepHOl 0COOCHHOCTBIO MPUBEAEHHBIX
JAHHBIX SBIBTIOTCS: 1) HEBBICOKHE 00BEMBI YTHIIM3AIUH KAITUPYEMOTO B IIAXTaX Me-
TaHa, MIPUYEM TOJBKO Ha 4 maxtax BopKyTbl, re A0S yTHIH3UPOBAaHHOTO METaHa
ot kantupoBaHHoro coctaBisiia 0,19-0,34 u 2) Bech M3BICYEHHBIN CPEICTBAMU JIc-
razanuu maxTHeIH MeTan B Kys0acce mpakTuuecku BbIOpachiBajcsi B atMocdepy.
Koaddunuent ussneyenus maxtaoro mMerana B 1990 roxy coctabisit 20 % OT BbI-
JEITUBILIETOCS, CIIEAOBATEIbHO, YTHIH3HPOBAIOCH He Oojiee 4—6 % IIaXTHOTO METaHa.
Brm3kue mokazaTeny 1Mo YTHIN3AIUK [IAXTHOTO METaHa IPOCMaTPUBAIOTCA B 00BEMe
5 % — o Munyrnenpomy CCCP.

3a mocieAHue TOAbI CUTyalus ¢ 00bEMaMU U3BJICUEHHS U YTUIN3ALUK KalTH-
pyeMmoro MetaHa Ha maxTtax P® u3meHmIacs.

ITepBoouepenHoii 3aa49ei MPOSKTOB MO W3BJICUCHHIO METaHa SBJSCTCS OLCHKA
PEeCypcoB yroapbHOTO METaHA U MPOTHO3HBIX €r0 MOKAa3aTeNled B YCIOBHUSAX TOPHBIX
OTBOJIOB KOHKPETHBIX YTOJbHBIX IIAXT. DTallaMU TaKOH OIIEHKU SBIISIOTCS:

— MOJTrOTOBKa OaHKa JaHHBIX O 3alacax Tra30HOCHBIX YIIICH Ha TeppUTOPHU
maxT Poccuiickoit ®enepariii, X BEIIECTBCHHOM W METPOrpadUuecKOM COCTaBe,
CTETICHH HACHIIIEHHSI METAHOM U IPYTHMH Ta3aMu;
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— YCTaHOBJIGHHE 3aKOHOMEPHOCTEH paclpe/ieieHUs] MeTaHa 10 IUIOMAAN U C
[IIyOWHOM 3aJieraHusl yroJbHBIX TIACTOB HA MIAXTHBIX MOJISX;

— pa3paboTka KPHUTEPUEB MEIECOOOPA3HOCTH M ONPEICTICHUE BO3MOXKHBIX
00BEMOB U3BJICUCHHS METAaHA B YCJIOBHUSIX METAHOOOHMIIbHBIX IIAXT;

— OLIEHKa PeCypcoB YroJbHOTO METaHa M MPOTHO3HBIX 00BEMOB €ro M3BJICYe-
HUS Ha TOPHBIX OTBOJIAX IIAXT.
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4.2. U3BieueHne u Yruiam3anuda HaxTHOro MeTaHa

KadecTBO KanTHpyeMbIX ra30BO3IYIIHBIX CMECEH MO CONCPKAHUIO B HUX ME-
TaHa JIOJDKHO OBITH HE HIDKE YCTAaHOBJICHHBIX B POoccHy HOpMaTHBaMHU MPEEIIOB, T.€.
He HmwKe 25 % 1o oO0bemy. V3BieueHHe BBHICOKO KOHIIEHTPHUPOBAHHBIX METaHOBO3-
JYITHBIX CMECel YKOHOMHYHEE Kak IO 3aTpaTaM Ha M3BJEUEHHUE, Tak U M0 dPPeKTy
OT MX YTWIM3alUUU. B CBs3H C 3TUM HEOOXOAUMBI HOBBIC TEXHUKO-TEXHOJIOTUICCKUC
peIICHHS IT0 NHTCHCU(HUKAIIAHN TIPOLICCCOB JICTa3aliui ¥ U3BJICUCHHIO KOHIUITMOHHBIX
110 METaHy CMecei.

Pemenne momoOHBIX 33124 Oa3upyeTcsl HA HHTETPAIMH CO3aBAEMbBIX TEXHUKO-
TEXHOJIOTMUYECKUX PEIICHU M0 U3BJICUEHHUIO MIaXTHOTO METaHa, ONTUMANIBHBIX Bapu-
AQHTOB JCTA3alMOHHBIX CHCTEM IIAXT U CHOCOOOB YTHJIM3AIMU IIAXTHOTO METaHa,
MTO3BOJISFOIIUX JOCTHYh MAKCUMATIbHON d(P(EKTHBHOCTH €0 W3BJICUCHHUS U HCIIOIh-
30BaHUsI B KOHKPETHBIX TOPHO-T€OJOTUIECKIX U TOPHOTEXHUYECKUX YCIOBHUSX TEX-
HOJIOTUYECKUX PEIICHUH MO WHTEHCHBHOW pa3pabOTKe BHICOKOTa30HOCHBIX YTOJIb-
HBIX IUIACTOB C MTOKA3aTeISIMU POU3BOAUTEIBHOCTH 10 10—20 ThIC. TOHH YIS B CYT-
ku. KoaduumeHT u3BiieueHns MeTaHa U3 pa3padaThiBaeMBIX TUIACTOB JOJDKCH OBITH
e menee 0,5 u 6onee 0,8 U3 KCTOYHUKOB Ta30BBICTCHHSI YTICTIOPOJHOTO MACCHBA.
Koapduument ucnonp3oBanus (YTHIM3ALMKA) METaHA, W3BJIEKAEMOIO CPEJICTBAMU
Jiera3alii, J0DKeH ObITh He MeHee 0,5 oT 00bEMOB KaTHPYEMOr0 METaHa, PEATO-
YTUTENIFHO KOHIWIMOHHBIE METAaHOBO3IYIIHBIE CMECH C KOHIICHTpalHeH MeTaHa
cBoire 25 % B o0bemax He MeHee 50 % BBIAEISAIOMIETOCS B IIaxTax meraHa. boiee
TOT0, HEOOXOJJUMO YBEITUYUTh MPOU3BOAUTEIHLHOCTh OYHCTHBIX 3200€B MO Ta30BOMY
¢daxTopy B 1,5 u Oosiee pa3, CHU3UTH ceOECTOMMOCTh M3BJIICUCHUSI METaHA U3 YIJICIO-
POIHOrO MaccuBa He MeHee, ueM Ha 15 %.

TexXHOTOTHYIeCKNil PerfiaMeHT JOJDKCH BKIIFOYATh THITOBBIE CXEMBI ITOTOTOBKH
Y4aCTKOB K HHTEHCUBHOM OTPa0OTKe YrOJIbHBIX IIACTOB IO Ta30BOMY (PAKTOPY: CIIO-
coOBbI, CXeMBbI, PKUMBI U TTapaMETPhI JIeTa3alliid OCHOBHBIX UCTOUHUKOB METAHOBBI-
JICNICHUST Ha BBIEMOYHOM YyYacTKe; CPEICTBa OypeHHs Jera3allMOHHBIX CKBAXHH U
KOHTPOJIS TTapaMeTPOB KaNTHPYEMBIX METAaHOBO3IYIIHBIX CMecel; CIoco0bl, 06opy-
JOBaHUE W alIaparypy KOHTPOJIS MPOLECCOB YTHIIN3AINH IaXTHOTO METaHa; KOPITo-
paTUBHBIC CTaHIAPTHI 10 COCTABHBIM YACTSIM periaMeHTa, a TakKe OCHOBHBIE TOJIO-
JKCHUS [0 COCTABJICHUIO MACIOPTa BHIEMOYHOT'O YYaCTKa B YaCTH BHIOOPa MEPOTPHsI-
THH TI0 00ECTIEYCHNIO BBICOKOTIPOM3BOIUTEIBHON U Oe30macHOl paboThl 3200€B 110
razoBomy Qakxropy [1-3, 8, 11].

[ToTenuman cokpaiieHus BRIOPOCOB MIAXTHOrO MeTaHa B Poccun 3a c4€T co-
3/1aHUS U IPUMEHEHUS MIEPEIOBON TEXHOIOTHH cOCTaBUT He MeHee 500 MiIH M KyO. B
rof, B T. 4. 1o AO «CY3K» — o 150 mutH M ky0. B roj. JJoxo BeIyIuX yrodbHBIX
kommanuii — AO «CYDK», AO «Cesepcramb-pecype», AO «OVK «tOxky3baccy-
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TOJb» U APYTUX YTOJBHBIX KOMIAHWN OT YTHJIM3AIM{ IIAXTHOTO METaHa TPH MPOH3-
BOJICTBE TEIIJIO- M SIIEKTPOIHEPTUH, U TPOJAKH KBOT Ha BEIOPOCHI MAPHUKOBBIX Ta30B
10 OLICHKE COCTaBUT CYMMapHO He MeHee 2,6 mupj pyoOiaed B ron. Kommanmsmu
TIPeyCMaTPHUBAIOTCSl JIOJITOCPOYHBIE MPOrpaMMbl MHBECTUIMH JUIS HW3BJICUCHUS H
YTHIM3aIMM IIAXTHOTO METaHa, pa3pabaThIBAIOTCSI COOTBETCTBYIOIIME OW3HEC-
w1aHel. COpoc Ha pe3ynbTaThl HOBBIX Pa3pabOTOK IO H3BJICUCHUIO M YTHIW3AIUU
KaNTHPyeMbIX METaHOBO3AYIIHBIX cMecel Oeccriopen st maxt Kysoacca.

Jlnst ycnenrHoro pemeHus MocTaBJIeHHBIX 3a1a4 Oy/IeT HCIOJIb30BaH OIBIT M3-
BJICUYCHHUS M YTWIN3AIMU KAaTHPYEMOrO B IIaXTaX MeTaHa (OIBIT HIaXT BOpKyTsl,
mraxTel uM. C.M. Kupona), a Taxoke 3apy6exusiit onbIT maxt ©PI" n BenukobpuTa-
HUH, I7Ie OCYILECTBISIOT MPEUMYIIECTBEHHO Jera3aliio IJIacTOB YIS, PAaCcIIOJIOKEH-
HBIX B KPOBJIE M IT0YBE OTpabaThIBaeMOro Iiacra. Macmrad cyniecTBYIOINX U Hep-
CTIEKTHBHBIX PBIHKOB OTIPEICIISIETCS YNCIIOM IIaxT, pabOTarOINX C Jlera3annei.

[TonoXuTeNbHBIM ABIACTCS TOT (AKT, YTO Ha METaHOOOMIBHBIX maxTax Kys-
6acca IIaHUPYIOTCS PaOOTHI MO MOBBIIICHUI0 00BEMOB M3BICUCHHUS M HCIOJIB30BA-
HUSI MeTaHa Jiera3anuy. Tak, MHBECTUIIMOHHBIM ITPpoeKToM «llcnonb3oBanue serasa-
nuonHoro merana Ha AO «[laxta um. C.M. KupoBa» npemycMaTpuBaroTcst pabOThI
IO TIOBBIIICHUIO OOBEMOB M3BICUCHHS CPEJICTBAMHU JAETa3allii KOHIUIIMOHHBIX IO
MeTaHy T'a30BO3IYyIIHBIX cMecei. [[d uero 3ammaHupoBaHO: CTPOUTEIHCTBO CTAIHO-
HapHOW BaKyyM-HacOCHOM CTaHIIMM U NPHOOpETeHHe HeoOXO0AUMOro 000pya0BaHUS
JUTSL BBITTOJTHEHHSI TEXHOJIOTMYECKUX OIepanuii 1Mo U3BJICYEHHIO METaHa; CTPOUTEIb-
CTBO T'a30IOATOTOBUTEILHOM CTAHIIMHU Ul TOATOTOBKH METAHOBO3IYIIHONH CMECH K
YTUIM3ALUHU MyTeM CKUTAHHS B KOTJIaX KOTEJIBHOIN Ha IEHTPAIbHONW MPOMILIONIAIKE
C LeJIBIO BBIPAOOTKM TEIUIOBOW DHEPIHMH, a TAKXKe CTPOMTENIBCTBO I'a30IOATOTOBH-
TEJIHOHM CTaHIMM sl yTWIIN3alUA METAaHOBO3IYIIHOW CMECH ITyTeM COKHUTaHUS Me-
TaHa Ha (paKeIbHON YCTaHOBKE JJISI COKpAICHUS! BPEIHBIX BBIOpPOCOB B atMochepy
3eMiH 1 BEIPAOOTKH TeruoBoi Hepru [11]. OmbIT Takoi cXeMBbl yTHIIN3AINHA MeTa-
Ha UMEEeTCs] B MUPOBOM MPAKTUKE, B TOM YUCIIE ¥ HAa OTJACIbHBIX ImIaxTax. CTOMMOCTb
peain3anyy MpoeKTa OPUSHTUPOBOYHO MOXKET COCTaBUTh 262,06 MIIH pyOIieii.

Jlnst cokpamieHust BEIOPOCOB MAPHUKOBBIX T'a30B B aTMOC(eEpy CIEIHaINCThI
®PI" B pamkax mpoekTa «Project German Mining GmbH» mpemaoxuian UCTIOIb30-
BaTh HIAXTHBIM MeTaH JAJIS MPOM3BOJICTBA 3JIEKTPOIHEPTUHU U TOpsUeH BOJBI, a TaKXKe
CKUraTh ras B (hakenbHbIX ycTaHoBok (1 M3 merana copmepxut sHepruu 10 KBT-u.
LleHbl Ha KBOTHI 1O BBHIOpPOCAM TapHUKOBBIX I'a30B M3MEHSIOTCSI B COOTBETCTBHH CO
CIIPOCOM | TIPEIJIOKEHUEM: MaKCUMalbHass CTOMMOCTh okojio 30 eBpo 3a 1 T CO»
npu cpeaneit Bennuune 12 eBpo/T CO2, MeTaH 3arpsizusiet atMocdepy B 21 pa3 cuiib-
Hee, yeM COy). IIpennokeHHble TEXHOJIOTHU MO OMBITY YTHJIM3AIMKM METaHa paspa-
6otans! juis ycnoBuit 4 npyrux maxT Kysbacca u maxTst um. C.M. Kuposa.
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IMpumennrenpro k maxtaMm AO «CYIK-Kysbaccy mporHo3sl pacrpeaeneHust
LIaXTHOT'O METaHa, BBIPAOOTKU AJIEKTPOIHEPrHU U Telljia, CHHKEHHs BHIOPOCOB B aT-
Mocdepy npuBeaeHs! B Tadu. 4.5-4.7.

Tabnuma 4.5
VYcitoBHs U CpeiCTBa YTHIIM3AIUH IAXTHOTO METaHa

Konnenrpanms
TexHonOTHs yTHIN3AMN METaHa
MeTaHa
=30 % I"a30Bblit JBUraTENb, OTOMUTENLHBIN KOTEI, ra30Basi TypOUHA /115l BRIPaOOTKH
0
JIEKTPOIHEPIHH U TeIlIa
=259 ®daxen Juis CKUraHus MeTaHa (0€3 YPHEPreTHUECKOT0 NCIIOJIb30BAHUS
0
METaHa)
>1%mu o
<259 [laxTHBIX ra30B B TaKoil KOHIEHTpaluu cornacHo [1b He 10KHO OBITh
0
OKCcHAAIMOHHAS YCTAHOBKA IS O/Ia4 IPUTOYHOTO BO3yXa
<1% K OTOIHUTEIBHOMY KOTIy/Ta30Boi TypOHHE, peBEpC-IOTOYHOMY PEaKTopy,
TEPMOa’POKIACCUPHUKATOPY, HA 000TaTUTENBbHYIO (HaOpUKy MPHU CYIIKE yIIIs

Taonuma 4.6
[MokasaTesnu OT U3BJICYCHHS U yTUIIM3AIMU MeTaHa Ha maxTtax Kysbacca

Ne . Ton
o HaumenoBanue riokaszaresneit 2008 2009 2010
PacrnpejieNieHye MaxTHOTO MeTaHa, MTH M>:
- munn TOC; 12,5 135 225
1 - KOTCJIbHBIC; 15 32,5 20
- KI'VY-5/8; 35 65 25
- BBIOpOCHI raza B atMoc(epy 133 50 2,5

Bripabotka snexrposueprud, (100 % CHa), mma kWh:

- maxta uM. C.M.Kuposa; 15 160 240
2 - maxra «OKTI0pbCcKasn»; - 108 200
- maxTta «IlonpicaeBckasy; 15 123 185
- maxTta uM. 7 Hostopst, maxra «Komcomonern 15 140 240

CHmxenne BeI6pocoB, MiaH T CO2:

3 - munn TOC; 0,24 2,44 4,04
- KOTEJIbHBIE; 0,32 0,64 0,48
-KI'YV-5/8 0,48 0,96 0,32
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Tabnauma 4.7
IIporuo3 nmoka3zateneii ot yTwin3anuu Metana Ha maxrte uM. C.M. Kuposa
(AO «CYDK-Ky3zbaccy)

N T'on
- HaumenoBanue moka3zaTeneit
w/n 2008 | 2009 | 2010
Pacnpeie/ieHue MaxTHOTO METaHa, MITH M>:
- munu TOC; 4,37 41,25 63,12

1 - KOTEJIbHBIE; 6,25 10 6,25
- KI'VVY-5/8; 13,75 20,62 10
- BEIOPOCHI r'a3a B atMocdepy 62,5 7,5 1,25

2 | Bepabotka snexrposneprud, (100 % CHa), mma kWh 15 160 240

CHmxenune BpIOpocoB, MitH T COa:

3 - munu TOC; 0,08 0,70 1,06
- KOTEJIbHBIC; 0,11 0,18 0,14
-KI'VY-5/8 0,18 0,28 0,13

[IpoeKT CHYKEHUS aHTPOMOTEHHBIX BBHIOPOCOB MmaxTHOro MeTana [11] Bkiro-
qaeT.

— YTWIM3ALUIO MeTaHa (MPOKJIaAKa MOA3EMHOIO ra30lpoBOia, CTPOUTEILCTBO
BaKyyMHOH HAcOCHOW YCTaHOBKH, CTPOHMTEJILCTBO (DAKEIbHOW YCTAaHOBKH JUISI CHKH-
TaHuUsI N30BITKA METaHa, TPOKIAKa TEXHOIOTHIECKON CEeTH);

— CKWT'aHHE METaHa JUIA TIOTy4eHHs TeIIOBOH »Hepruu (IpoKJIaaKa ra3ompo-
Boja ot BHC 110 koTenbHOIT U riepeobopyioBaHne KOTIIOB Ha ra3);

— C)KHTaHWE METaHa B ra30reHepaTopax sl MOTydeHHs 3JIEKTPOSHEPTHH.

OCHOBHBIMH LEIISIMH PEaTM3aLIH TTO00HBIX TIPOCKTOB SIBIISIOTCS:

— MOBBIIICHUE TMPOU3BOAUTEILHOCTH TPYAa M OE30MaCHOCTH BEICHHS TOPHBIX
pabot o razoBoMy (hakTopy;

— DKOHOMHMS 3aTpaTr Ha TOIUIMBO JJIsI KOTEIbHBIX YCTAHOBOK M Ha BBIPAOOTKY
JICKTPOIHEPTHH;

— peanu3anus KBOT M0 KHOTCKOMY 1 MapHKCKOMY COTJIAIICHHIO.

Hcnonp3oBaHue OJHOW KOHTEHHEPHOM TEIJIOAIEKTOCTAlMM MOIIHOCTBIO
1,55 kBT-4, no3BoJIsieT B TE€UEHHUE JBYX JIET OKYIUTh €€ CTOMMOCTh (40 MHJUITMOHOB
pyOmeil) u B JasibHEHIIEM MPUHOCHTH €XETOJHYI0 MPUOBUTH Oojee 17 MWITHOHOB
pyOmeit.

[Tpoekt coBmectHOro ocymectsienus (IICO) no cr.6 Knorckoro mportokoia
BKJIFOYAET M3BJICUCHUE M YTHIM3ALUIO METAaHA HA YrOJbHBIX maxrax. Hampumep, Ha

50



maxte uM. C.M. Kuposa AO «CYDK-Ky3baccy mnanupyemoe oliee coKpanieHme
SMHCCHH TMAapHUKOBBIX Ta30B IO MPOEKTYy cocTaBUT 6—7 MiH ToHH COz u Oyzmer
oOecrieueHO 3a CYET MCHOJB30BAHMS IIAXTHOTO METaHa JUIsi BBIPAOOTKHU TEILUIO- U
AJIEKTPOIHEPTUH B OJIOYHO-MOJYIFHBIX KOTEIBHBIX M KOTCHEPAIMOHHBIX YCTAHOB-
kax KI'YVY-5/8, a Takxke B 9KOJOTHYECKHX (DaKEeTBHBIX YCTAaHOBKAX IO CIKUTAHUIO
MeTaHa.

[TnanoBoe moTpedieHNe MAaxTHOrO METaHa IpH paboTe KOMILIeKca Mo YTHIIN-
3alMi MeTaHa Ha IPOMBINUICHHOH Turomanke maxTel uM. C.M.KupoBa 6a3zupyercs
Ha HCIOJIb30BaHUHU KOMIUIEKCA TEIIOAIEKTpOCcTaHIni B koimrdecTBe 10 mT. TToTpeo-
HOCTB OJHOM cTanimu 1,5 kBt-uac, pasHoe 17 M>/MHMH IIpU KOHIEHTPALMH METaHA
40 %, Bcero 170 m’/MuH; KOTeNnbHON ¢ MOTpebGIEHHEM METAHOBO3AYLIHON CMECH
¢ 30 % xoHueHTpauueid merana 24 M>/MUH; (hakenbHOW YCTaHOBKH ISl COKHTAHHS
n30BITOYHOI cMecH ¢ 25 % metaHowm [11].

OmnpiT maxt BopkyTsl cBUAETENBCTBYET 0 TOM, uT0 1000 M* MeTana 1o Terio-
TBOPHOHM CITOCOOHOCTH SKBHUBaJEHTHHI 1,3—1,5 T yrna. Ilpu cxuranun meraHa B Ko-
TEJBHBIX, KATOPU(PEPHBIX WIH WHBIX YCTAHOBKAX BPEIHBIC ISt aTMOC(EPhI BHIOPOCHI
HECOM3MEpPUMBI C BBIOpOCAMU INPOIYKTOB CTOpaHUsS YIisi. bojee MUBMIN30BaHHOE
HCTIOb30BAaHME IIAXTHOTO METaHA B ra30TeHEPATOPHBIX HJIM Ta30TypOMHHBIX yCTa-
HOBKAaX, MPeHa3HAaYeHHBIX AJIS BEIPAOOTKM JIEKTPOIHEPTUU U TEIUIa, HE TOJBKO 3a-
LIATHT OKPYIKAIOIIYIO0 CPEIy, HO M JIacT OOJIBIION SKOHOMHYECKUi 3 dext. Kaxpie
6 M’/MUH KanTHPOBAaHHOIO METaHa CHOCOOHBI obecreduTh >P(PEeKTHBHYIO paboTy,
HaIpuMep, Ta30reHepaTOPHON YCTaHOBKH, BhIpadarhiBaromielr 1000 kBT-u aiexTpo-
sHepruu U | 'kam B wac terura. Tonpko Ha KanTHpoBaHHOM B mraxtax KysOacca u
BopkyTsl MeTaHe MOKHO OBUTO OBI 3aneiicTBOBaTh 90 TaKMX SKONOTHYECKH YHCTHIX
ra30MOTOPHBIX YCTaHOBOK.

51



5. IIOAI'OTOBKA METAHOHOCHBIX ITJIACTOB VYTIJIAI K OTPABOTKE

5.1. TexHooruueckue cxeMbIl BE¢JACHHUA NMOATOTOBUTE/IbHBIX BLIpaﬁOTOK

TexHOMOrNYECKNE CXEMBI OATOTOBKU M OTPAOOTKN yrONBHBIX IJIACTOB BHIOU-
paroT UCXOJS U3 TOPHO-TEOJIOTHYECKUX YCIOBUS (IPOYHOCTh U YCTOIUMBOCTH OOKO-
BBIX I1OpOJI, INTyOHHa, yroi najeHus miacra). CXeMbl, TEXHOJIOTHIO U [TapaMeTphl Be-
JICHUSI TIOATOTOBUTENILHBIX BBHIPAOOTOK (BBIEMOYHBIX, AHEIbHBIX, INIABHBIX) OMpe/ie-
JISTIOT € YYETOM psiia (haKTOPOB, B UHCIIE KOTOPBIX PACIIONIOKEHNE BEIPA0OTOK, opma
U IJIOIIA/(b UX HONEPEYHOT0 CEYCHUsI, CIIOCO0 MPOXOKH, UX UIMHA U IIpoYvee.

Ha ocHOBaHMM aHaNN3a MEPE0BOrO OIbITA MPUMEHEHHS PA3IMYHBIX CIIOCOOO0B
BE/ICHHS MOATOTOBUTENIBHBIX BBIPAOOTOK BBIACIEHBI JIECATh MOJYJIeH, CpeaHHe CKO-
POCTH HX HPOBEJICHUS ¢ PHMEHEHNEM KOMOAITHOB ISl TIIIACTOB IOJIOTOTO TaACHHS
[8]. Bce oHm oGecrieunBarOT MOATOTOBKY OYMCTHOTO (hpoHTA MpH JUTHHE JaBbl oT 200
70 250 M 1 Harpy3Kax Ha JiaBy 210 3,0 MJIH T/TOZ.

[Ipencrasienusie B Ta0a. 5.1 MOIynIn OTpaXkalOT TEXHOJIOTUH BEJICHUS OATO-
TOBHTEIIBHBIX BEIPAOOTOK Ha IIAXTaX C IIMPOKO MPUMEHAEMOH aHKEPHO! KPETIbO:

— OJHOBPEMEHHAsl YCTaHOBKA aHKEPOB C BBIEMKOM yIJISl U FOPHOW NOPOABI B
3a00¢;

— YCTaHOBKa aHKEPOB BIEPEIH OCTAHOBJICHHOTO KoMOaliHa, ¢ MOMOIIBI0 4-X
MaHHUITYJIITOPOB CO CBEPIIAMH;

— ycranoBka 60—70 % aHKepoB BIEpeau OCTAHOBJICHHOTO KoMOaiiHa ¢ mpu-
MeHeHHeM |—2 MaHUMyIATOpOoB co cBepiaMu. OCTaabHbIE aHKEPH! B KPOBIIO U OOKa
BBIPAOOTKH yCTaHABIMBAIOT 32 KOMOAHHOM;

— YCTaHOBKa aHKEpPOB BIEpear KoMOaifHa ¢ IMOMOIIbIO NEPEHOCHBIX OyPOBBIX
CTaHKOB U JIp.

XapakTepUCTUKH MPOXOAUYECKUX KOMOAHOB mpHBeIeHB! B MOHOTpaduu [8] u
Tabm. 5.2.

[TpoBeTpuBaHUE MOATOTOBUTEIBHBIX BHIPAOOTOK OCYILIECTBIISICTCS B COOTBET-
CTBHHM C MAclOPTOM Ha MX IPOXOAKY. [I0CKOIBKY ra3000MIBHOCTH OIpaHWYMBAET
CKOpOCTh TPOBEJICHUS TUIACTOBOW MOJATOTOBUTEIBHOI BBIPAOOTKH, TO TIOMHMO IIPO-
BETPUBAHUsI BBIPA0OTKH IIPUMEHSIETCA Jierasanus miacta [7].

KoHTponb cocTosHUs MIaXTHON aTMOc(epbl B TOPHBIX BBIPAOOTKAX ITPOBOJMT-
CsI COTJIACHO TIOJIOKEHUSIM O TIOPSIZIKE a3POTra30BOTO KOHTPOJIS B YTONBHBIX HIAXTaxX €
ncronb3oBanrem cucrembl AIK. B 00s3aTebHOM TOpSAKE OCYLIECTBISIETCS KOH-
TPOJIb KOHIICHTPAIlUU METaHa B PYyAHUYHON aTMoc(epe Ta30BbIX U OMACHBIX 110 BHE-
3aITHBIM BBIOpOCaM yTiis (IOPOABI) U ra3a MmaxT.

52



radaxme ‘rwed (s1-2D) (051-08) | o e
OsT-ocl ddd omIOoRMIIreLd]N | exde ‘sunoned] G/ or 01+ 060 sodim yrandeniio L4
(zo-OM1LI 1) 0z-S1 adogonadg
. _ S 7 — Cec¢ -
002081 UI990HUBOWNO}] ” ‘seHROdY (095) sL.0 0zt sesl niaHdeHUT 9-du
(€0-OMILI 1) 0Z-§1
. < 7 _ Ce gt -
00T0ST | qgommeanoy oM O], wermody (09>) 5L 0 8111 §e=¢1 HoIA yiandennrg | g—dig
C,O|o_ TVE KEMOORUIIIBION ST-C1 (095) L. of _ . o d
00¢ [raiN| exdy ‘KerRody 09>) SL 01+ TSl L 71l
UI90HUBYNO
(TN izl
- 3 _ S )ig . Aol —
00€-0ST 121D » wenanorkonsdyy | (09> SL° 01F $T6'1 | dodumymudenurg | ¢-diI
UIIGOHIEQIO)]
(10-0T1-11 s
0S€-00€ ‘TTIDD M OL wenarro1Konsd]] (095) 0¢ 01F S'e81 oM 0], din
UI90HUBONO3
"Am_wlvzz adoxue 0Z-L1 B . odim o ode d
005-00% “0ENDTT) srgHdonmrronarer)) | ‘veHIr0IAOWKd] | a ¥ 0s—se FPISCLLIT SITHHAARID el
UI90HUBYNO
(eLIN o)
SQULEXO
W ‘ALogd g eH rodom
QOW/W ¢ ‘redr W ‘(BOID)
/ miroxodu BHHOhJ) 4100HROdII mirogediag HOATON
‘miroxodi nady nuJ, ‘KUHOITRII BLOBII
000011 qIRIIONT U ‘rodor QI9HIIAIUEOLIOITO] | N
qroodox) 014 4LOOHITIOIA
ewdo X1980%0Q
mIhrooud
LHomod[ |

I'Senunrge]

Morogediad XI9HAIOLUEOLOITON IMITOX0dII 199000110 ¥ BUEOIdA ‘UIATOTA]




MOO0LD €U I9NE 69 F ‘I-0° wuogudiag d
00¢ 8L7HA d ‘BeHIIrOIAOWEA] | 81+ §T01 weHeade | or-en
1rodon u
(08—09) BILIA HOMIWOI9E
$o/_ 3 coxd - C1_n¢ _d
00¢ dd9 '8L-HJ MM OL 0°¢Cl -eady 05 orr 01+ S1-0'1 poraroveed o 641l
sodim niaHdeHnr O
mide (051-08)
— ¢ d — ‘6 K dennr —d
0Z1-001 d4d9 OHNOORHITIELO (L¢1) exdy ¢/ o SC11 060 HOINA HITHAEHUIQ 8—dII
(e1TN ‘do)
QUIEXD
W ‘Arodd g eH rodon
J0/IN ‘reds W ‘(BoId)
miroxodu BUHOhJD 4100HROdI mirogediag HOAON
‘miroxodin nady nuJ, ‘KUHOITBIT BLORITI
000011 qIBIIONT U ‘rodon QI9HALOLUE0LOITO] | N
qroodoxd) OIA ALOOHIIOIA
endog X1990)09
mihroudm
LHomod[

['S MNHUEQBL OUHBRHOX(




0L SL 94 08 St 114 0y 8¢C LT 4 1 “B00RIA
1g ‘eneado
011xT | 09IxCT 0¢l 00¢ 00¢ SoxT 0Ll SL/SS SL/SS SLISS O.IOHAITALHHIIOTIOH TLOOHTIO
See 0¥s 061 Sty we 061 91¢ S001 S001 S001 L “4100HIMOW KeHABWWAD
. . . . . . . . . (BLIIN 09> QULEXD BH
Sl €0 Cl 60 Y0 S €C0 €C0 €00 a1o0kod) arodor orr
- 09 8T ¥'s ¥'C 81 81 vl ¥l 71 oIk orr
HIW/ W “4100HIIrOLHT0gEHod] |
Cl+ CI+ CI+ CI+ Cl+ Cl+ CI+ [You 0T+ CI+ ‘wedt ‘BUHOYRL 101 £
$9 §9 $9 06 10°L (Y L9 L'Y9°C LY9CT L'Y9°C erudim
6°C< 9°C< 0y 8°S 9% Sy 9y SOV—1T | SOV—1°C | SOV-1°C BLOdME
W ‘wirogedad 1adomeey
T VI | TE1IDA | SOI-INV SL-INV | 001111 | T¢I [€0-DMIIT | TO—DMILIT T0—DMILLIL KIOLBEBION OHHESOHOWHEL]
BHHUROWOM 1],

s enurogeJ

SOHUBOWON XIDIOORToX0dI exuLondoredey




OCHOBHBIE MECTOpOXKICHHMS, mpexae Bcero Kysbacca m BopkyTsl, sBisioTCS
BBICOKOMETAaHOHOCHBIMU. OOUIbHOE METAHOBBIJIC/IEHHE B YTOJIBHBIX IIAXTaX COTJIac-
HO POCCHICKUM HOPMAaTHBHBIM JJOKyMEHTaM, OTPaHUYMBAIOIINM COJCP)KaHNEe METaHa
B PyZHUYHOMH aTMocdepe, CIepKUBAET TEMITbl BEICHHUS TOPHBIX PadOT M K TOMY Ke
TIPH OMIPEAETCHHBIX 00CTOSTET hCTBAX MOJKET NMPHUBECTH K 3ara3sMpOBAaHHIO BHIpAbO-
TOK, CO3/1aTh NMPEANOCHUIKM K B3PhIBAM METAHOBO3AYIIHBIX cMeceid. UTOObI CHU3UTH
UX BEPOSITHOCTH HEOOXOANMO NMPHUMEHSTH B PAa3IMYHBIX TOPHO-TEOJIOTHYECKHUX yCII0-
BUSIX pa3pabOTKH YTOJbHBIX MECTOPOXK/ICHUI palliOHAIbHBIE TEXHOJIOTHYECKUE CXe-
MBI TIOJITOTOBKH W OTPaOOTKM CBHTBHI METAHOHOCHBIX YTOJIBHBIX ILUIACTOB, 3()(EKTUB-
HBIE B KOHKPETHBIX YCIOBHAX CXEMBI BEHTHISILIMU METaHOOOMIBHBIX YTOJIBHBIX IIaXT
1 BBIECMOYHBIX TI0JICH, CTIOCOOBI M CXEMBI JieTa3aluy.

JInst mpakTHYeCKOro penieHust MpoOsieMbl, oOecreunBaronieli BHICOKOIPON3-
BOJIUTENBHYIO M O€30macHyl0 pa3pab0TKy METAaHOHOCHBIX YTOJNBHBIX IUIACTOB IOJI-
3eMHBIM CIIOCOOOM, NCTIONB30BaHbI:

1) ombIT pabotsl maxt Ky30acca 1 BopkyTsl 10 JOCTHKEHHIO BBICOKHX IOKa-
3artesniell ¥ peHTabeIbHOCTH pabOoTHI IIAXT;

2) 3¢ peKTUBHBIC PEHICHHS 10 CXeMaM BCKPBITHS MECTOPOXKJICHNH YISl U pac-
KpOIIKe IaXTHBIX IOJIEH;

3) TEeXHOIOTHYECKNE CXEMBI IIOATOTOBKH U OTPaOOTKHA METAaHOHOCHBIX IJIACTOB
yIJIs, BKJIIOYAsi CXEMbl BEHTUJISILIMU IIaXT ¥ BBIEMOYHBIX OJIEH, pallMOHAIbHbIE CIIO-
COOBI M CXEMBI JIeTa3aliy yrolIbHBIX TIaCTOB.

[Tpu 5TOM yUHUTBIBAIOTCS I'€OJOTMYECKHE OCOOGHHOCTH M Fa30HOCHOCTh YTOJIb-
HBIX MECTOPOXKJICHUH, YCIIOBHS 3aJ€TaHMs IUIACTOB YIJIS, CTQAWU M ITalbl UX OTpa-
0O0TKH, CpPeICTBA BEIEMKH YTJIsi KOMIUIEKCHO-MEXaHMU3UPOBAaHHBIMH 3a005IMHU, TEXHHKA
1 TEXHOJIOTHSI BEJICHUS JETa3alIOHHBIX paboT B YCJIOBHSX MHTCHCHBHON OTPAOOTKH
YTOJIBHBIX IIACTOB, TPEOOBAHMS U TIOJIOKEHHUS OTPACICBBIX HOPMATHBHBIX JOKYMEH-
TOB B YacCTH COOJIOAEHUS 0€30MacHOCTH BEICHUS TOPHBIX paboT Mo ra3oBoMy (ax-
TOpY, CIIOCOOBI U3BJICUEHUS IIAXTHOTO METaHa.

XapakTepuCTHKa OCHOBHBIX YTOJbHBIX IIACTOB HAa MOJAX MIAXT BopkyTckoro
MectopokaeHus n KysHenkoro OacceifHa mpuBefieHa B Tabn. 5.3, B KOTOPOH JaHBI
MapKH yTJieH, rryOrHa TOpHBIX paboT, 3ammackl yIiis, TA30HOCHOCTb, MPOEKTHAsS MPo-
M3BO/ICTBEHHAS! MOIIHOCTh ¥ METAHOOOUIBHOCTD INIAXT.

O0paboTKa MCXOIHBIX JaHHBIX ONpPEIETICHHsT METAHOHOCHOCTH IUIACTOB YIJIS
IIPU T'€0JIOT0-Pa3BEOYHBIX paboTax MpHBesia MPEHMMYIIECTBEHHO K e¢ JINHEHHOM 3a-
BHCHMOCTH OT TIYOWHBI 3aJieTaHusi Ha MecTopoxaeHusx Kysbacca u rumepoonmmye-
ckoil — Ha BopxyTtckom mectopoxnaenuu Iledopckoro 6acceiina [2, 3, 12]. Uucnen-
HbIE 3HAYEHUs METAHOHOCHOCTH YrOJIBHBIX MIacToB jgocturaror 20-30 mM*/T ¢.6.Mm.,
YTO CBHETEILCTBYET O CIIOKHOCTH BEACHHS TOPHBIX paboT mo no0blue yrisi Ha
O0NBIIHX TITyOWHAX O Ta30BOMY (haKTOpy.
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5.2. TexHoJIOTHYECKHE CXeMBbI BeJIeHHsI OUMCTHBIX padoT
5.2.1. Texnonozuueckue cxemvl 6CKpbImMUSA Y2OJIbHBIX MECHOPOIHCOCHUT

XapakTepHbIMH OCOOCHHOCTSMH CXEM BCKPBITHSI YTOJBHBIX MECTOPOIKICHUM
Ha TI0JISIX KOHKPETHBIX IMIAXT SBJISTIOTCS: BCKPBITHE MOJIEH TIIaBHBIM HAKIOHHBIM KOH-
BEHEpPHBIM CTBOJIOM M BEPTHKAIBHBIMU BCIIOMOTATEIIBHBIMU CTBOJIAMHU TIPH TIOJIOTOM
MaJICHWH; MPOXOJKA Ha JICHCTBYIOIIUX INAXTaX BEPTHUKAIBHBIX BO3YXOIOJAIOLINX
CTBOJIOB C OCTaBJICHHEM JCHCTBYIOLIET0 TPAHCIIOPTHOIO FOPU30HTA; pa3padoTKa Of-
HOM-TpeMsl IeHCTBYIOIIMMH JJaBaMU C Harpy3Kkoil ot 1 10 5 MIIH T yrJiisl B roJl B 3aBU-
CHMOCTH OT MOIITHOCTH IUIACTa M IIAHOBOTO 3a/1aHMS.

TuoBble CXeMbl BCKPBITHSI CBUTHI YTOJIBHBIX IUIACTOB HA IIAXTHBIX MOJISIX
BKJIFOYAOT TIPOXO0JIKY OCHOBHBIX BEPTHKAJIBbHBIX U HAKIIOHHBIX CTBOJIOB, KBEPIILIAT OB,
YKJIOHOB U I'NTaBHBIX MITpekoB. OCHOBHBIE U3 HUX cieyromue [8]:

Cxema 1 — BCKpBITHE CBHUTHI yTOJBHBIX IIACTOB HAKJIOHHBIMUA M BEPTHUKAIIb-
HBIMH CTBOJIAMH M 3Ta’KHBIMH KOHBEHEPHBIMH IITPEKaMHU;

Cxema 2 — BCKPBITHE CBUTBI YTOJIbHBIX IIJIACTOB HAKIIOHHBIMU U BEPTHKAJIbHbI-
MH CTBOJIaMH, IIyp(OM, KBEpIIUIAroM M IJIaBHBIMH MITPEKaMH NPH OJIOKOBOH MOJTro-
TOBKE y4JacTKa IIaXTHOTO MOJISI ¥ BOCXO/SIIEM ITOPsIIKe OTPaOOTKH IIIACTOB CBUTHI;

Cxema 3 — BCKPBITHE CBHUTHI YTOJIBHBIX IJIACTOB BEPTUKAIBHBIMU BO3IYXOIIO-
JAIOUIMMH ¥ BEHTHISILIMOHHBIMHM CTBOJIAMH, TJIaBHBIM YKJIOHOM, KBEpIILIaroM M
IJIaBHBIMH IITPEKaMHU NPH MaHEJIbHON WM TaXKHOM MOJIroToBKe OpeMcOeproBoro u
YKIJIOHHOTO TOJIEH;

Cxema 4 — BCKpBITHE CBUTHI YTOJNBHBIX IJIACTOB IJIABHBIM, BCIIOMOTATEIbHBIM
1 BEHTWISLIMOHHBIMH CTBOJIAMH, TJIABHBIM JIFOJICKHM YKJIOHOM, KBEpIIJIArOM H TJIaB-
HBIM OTKaQTOYHBIM LITPEKOM TPH MOTOPU30HTHOM MOJrOTOBKE YKJIOHHOTO TIOJIS;

Cxema 5 — BCKpBITHE CBHTHI YTOJBHBIX IUIACTOB BEPTUKAIBHBIMU CTBOJIAMH,
KaIUTaIbHBIM KBEPIIIaroM, TIIaBHBIMHA OTKaTOYHBIM M KOHBEHEPHBIM IITPEKAMH;

Cxema 6 — BCKpBITHE TOPU30HTA BCIIOMOTATENILHBIM U OJIOKOBBIMH BEPTHKAIb-
HBIMH CTBOJIaMU U OpemcOepramu.

[ToaroToBKa BEIEMOYHBIX YYaCTKOB HMIAXTHOT'O MOJISI K MHTEHCUBHOM 0TpaboTKe
METaHOHOCHBIX YTOJIBHBIX IIACTOB OCYIIECTBIISIETCS C YIETOM FOPHO-T€0JI0THUYECKHX
YCIOBHI WX 3aJIETaHUS W PALMOHAIBHBIX TEXHOJOTHYECKUX pEIICHUi, oOecneyunBa-
IOIINX BBICOKOTIPOU3BOANTENBFHYIO PAa0OTy COBPEMEHHOH yIiie100BIBAIOIIeH TEXHUKH
npu coONOIcHUN TPeOOBaHUI 0E30MacHOrO BEACHUSI FOPHBIX Pa0OT MO Ta30BOMY
(axTopy. BeIOOp cXeMbI MOJrOTOBKH WIIM €€ OTAEIbHBIX JJIEMEHTOB Ha MPOCKTHPYe-
MBIX W CTPOSIIUXCS IIaxTaX OCYIIECTBIISCTCS B COOTBETCTBHHU C NPHHATOW CXEeMOM
BCKPBITUSI METAHOHOCHBIX IUIACTOB YIJISL; MIPOEKTHOM MOIIHOCTBIO IMIAXTHI; YHCIIOM,
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yrJIaMH NaJeHUs] © METAHOHOCHOCTbBIO TUIACTOB YIJIS; TIIyOUHOM BEJICHUS FTOPHBIX pa-
00T; mapaMeTpaMy MAaXTHOTO TIOJISl K BELIEMOYHBIX YYacTKOB; IPOCKTHOH MPOU3BO/IH-
TEJIFHOCTBIO IAaXThl U OT/CIBHBIX JIaB.

BBI6Op THUIOBBIX TEXHOJIOIMYECKUX CXEM IOJrOTOBKH METaHOHOCHBIX YIOJb-
HBIX TIACTOB JIOJDKEH 0a3upoOBaThCsl, BO-NEPBBIX, HA yuéTe OCOOCHHOCTEH M mapa-
METPOB CXEM BCKPBITHSI YTOJbHBIX IJIACTOB HA IIAXTHBIX IOJISIX, BO-BTOPBIX, HA TOP-
HOTEXHHYECKUX YCIOBHSX pa3pabOTKH IUIACTOB yIUIs, IIApaMeTpax BBHIEMOYHBIX I10-
JIel ¥ IUTaHUPYEMbIX 00beMax JOObIYM YIIIS U, B-TPETHUX, HA PAlMOHANBHBIX B KOH-
KPETHBIX YCJIOBHSX CXeMax Jera3alyd pa3pabaTbhIBaeMbIX IUIACTOB YIJIL B COOTBET-
CTBUU C PEKOMEHIyEeMbIMH MOAYJISIMH JieTazanuu [8].

[TonoxurenbHast poJib Jlera3alu YrojdbHBIX MIACTOB IIPH MPOXOKE BHIPAOOTOK
MOKa3aHa Ha PUMeEpE BBIJCICHHUS METaHa B BHIPAOOTKY IIPU CHCTEME IUIACTOBOI jera-
3armu ¢ 3¢ pekTuBHOCTHIO 25 1 40 %, a Taroke 6e3 MpuMeHeHus aerazauuu (puc. 5.1).
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5.2.2. Ycnosusn npumeneHus mexnoao2uueckKux cxem 6e0eHus OUUCmHsIX paoom

[IpyMeHUTENbHO K YCIOBUSIM YTOJbHBIX IIAaXT TUIOBBIE TEXHOJIOTMUYECKUE
cxeMmbl (TTC) noaAroToBKM M OYHCTHOM BBIEMKM METAHOHOCHBIX YTOJIbHBIX IJIACTOB B
ycnoBusix mwaxt Poccun nonpaszaenens! Ha 15 cxem [8].

TTC Ne 1 — OuuncrtHas BbleMKa TOHKHX WM CpEIHEH MOIIHOCTH IIACTOB B
VKJIOHHOM TI0JIe MO0 MPOCTUPAHHUIO OJHOCTOPOHHUMH TIAHENSIMU C TIOBTOPHBIM HC-
M10JIb30BAHHUEM BBIEMOYHBIX LITPEKOB;

TTC Ne 2 — OuuctHasi BbleMKa TOHKHMX M CpeIHEH MOUIHOCTH ILIAaCTOB B
YKJIOHHOM TIOJIE TI0 TPOCTHUPAHHUIO IBYXCTOPOHHUMH TAHENSIMH C TOBTOPHBIM HC-
M0JIb30BAaHNEM BBIEMOYHBIX IITPEKOB;
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TTC Ne 3 — OunctHas BeIeMKa CpEAHEH MOIIHOCTH IUIACTOB B YKJIIOHHOM ITOJIE
10 IPOCTHUPAHUIO C JACTICHUEM JIaBBl HA JBE HE3aBHCHMO MIPOBETPHBAEMbIE YACTH;

TTC Ne 4 — OuncrHasi BbIeMKa MOIIHBIX IUIACTOB (ClI0eB) B OpeMcOeproBom
T10JI€ TI0 TIPOCTUPAHUIO OAHOCTOPOHHHMH NAHEIIMH C TPOBEICHUEM BEHTHIISIIMOH-
HBIX IITPEKOB BIPUCEUKY;

TTC Ne 5 — OuunctHas BbIeMKa CpeAHEH MOIIHOCTH M MOIIHBIX IJIACTOB B
YKJIOHHOM MOJI€ MO IPOCTUPAHHUIO JBYXCTOPOHHUMHU MAHENSIMU C MPOBEICHUEM BbI-
€MOYHBIX IITPEKOB BIIPUCEUKY;

TTC Ne 6 — OunicTHasI BBIEMKa CpeTHEH MOITHOCTH TUTACTOB B YKIOHHOM ITOJIE
10 TIPOCTHPAHUIO OJHOCTOPOHHUMH TIAHEISIMHU C OXPAHOW BBIEMOYHBIX IITPEKOB Iie-
JIMKaMU yTJIs IPH HUCXOJISIILEM TOPSAKE OTPAOOTKU BHIEMOYHBIX YYaCTKOB;

TTC Ne 7 — OunctHas BbleMKa CpeJHEH MOLUTHOCTH IUIACTOB B YKJIOHHOM I10JI€
10 TTPOCTHUPAHNIO OJHOCTOPOHHUMH TMAHEIAMH C OXPAHON BBIEMOYHBIX IITPEKOB IIe-
JIUKaMH YTIIA IPU BOCXOAAIIEM HOPSIKE OTPAOOTKH BEIEMOYHBIX YIaCTKOB;

TTC Ne 8 — OuncTHas BeleMKa CpeZHEH MOIIHOCTHU IUIACTOB B YKJIIOHHOM I10JIe
T10 IPOCTUPAHUIO OJHOCTOPOHHUMH IAHEISIMH C OXPAHON BBIEMOYHBIX IITPEKOB IIe-
JMKaMH YTIIs IPU TIPOXOJIKE BEIPAOOTOK ITAPHBIMU 32005IMH;

TTC Ne 9 — OunctHas BeIeMKa CpeAHEH MOIIHOCTH IUIACTOB B YKJIIOHHOM IT0JIE
110 MPOCTUPAHUIO OJHOCTOPOHHMMH TAHEISIMH C Pa3BOPOTOM MEXaHH3UPOBAHHOTO
xomriekca Ha 180 rpamycos;

TTC Ne 10 — OuncTtHasi BbleMKa CpeHEH MOLIHOCTH M MOILHBIX IJIACTOB B
YKJIOHHOM TIOJIE TIPH 3TAXKHOH TOJIrOTOBKE C OXPAHOW BBIEMOUYHBIX IITPEKOB IIEIH-
KaMH yTJIs;

TTC Ne 11 — OuncrHast BbleMKa TOHKHX M CPeAHEH MOIIHOCTH IUIACTOB IO
BOCCTAHHIO TP TTOTOPH30HTHOM IOATOTOBKE C ITOBTOPHBIM HCIOJIB30BAHHEM BhIC-
MOYHBIX BEIPaOOTOK;

TTC Ne 12 — OuncTHas BeIeMKa CpeTHEH MOITHOCTH IUIACTOB T10 TAJCHUIO TIPU
MIOTOPU30HTHOI MOJTOTOBKE C MOBTOPHBIM HCIIOIb30BAaHUEM BEIEMOYHBIX BHIPAOOTOK;

TTC Ne 13 — OuncTHast BbIeMKa CPEAHEH MOILIHOCTH IJIACTOB OJHOCTOPOHHUMH
TIAHEISIMU C YIJIaMH TaJeHus 10 18° ¢ 0XpaHOH BBIEMOYHBIX MITPEKOB IIEJIMKAMH YIS,

TTC Ne 14 — OuncTHas BeIeMKa CpeIHEeH MOIIHOCTH IIACTOB B YKJIIOHHOM ITO-
Jie TI0 MPOCTHUPAHUIO OJHOCTOPOHHMMH MaHEISIMH NMpH OeCIeTMKOBON 0TpaboTKe C
OXpaHO BBIEMOYHBIX IITPEKOB UCKYCCTBEHHBIMU COOPYXKEHUAMH (II0J0CAMN);

TTC Ne 15 — OuncrHas BbleMKa CpeAHENW MOIIHOCTH HaKJIOHHBIX IJIACTOB MPH
9TaXKHOM TIOJITOTOBKE C OXPAHOH BEIEMOYHBIX IITPEKOB IEINKAMH YTIIS.

[IpuMeHHUTENbHO K BBIIIETIPUBEICHHBIM CXeMaM OCHOBHBIC TTapaMEeTPhl TEXHO-
JIOTMYECKHUX CXEM MOJArOTOBKU U OTPaOOTKH METAaHOHOCHBIX IJIACTOB YIJIS, Ta30HOC-
HOCTb, 3aI1achl yIisl, X MapKu, [TyOMHa 3ajeraHusl 1 MEeTaHOOOWIFHOCTD IaXT MPH-
BeIEHBI B Ta0II. 5.4-5.5.
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Bricokonpon3BouTenbHas paboTa OYMCTHBIX YYaCTKOB Ha ImaxTax Poccum
HMEET MECTO IPH OTPaOOTKE MOJOrMX M HAKJIOHHBIX YrOJbHBIX IIACTOB. B Takux
TOPHOTEXHUYCCKHUX YCIOBHSIX PEKOMEHAYIOTCS MIECTh TEXHOJIOTHYCCKUAX CXEM MOJI-
TOTOBKH M OTPaOOTKH CpeIHEH MOITHOCTH M MOIIHBIX YTOJBHBIX IJIACTOB, B X YHC-
Jie 171 J1aB 110 TIPOCTUPAHUIO, TMAfeHUI0 (WK BoccTanmio). IIpn oTpaboTke MONTHBIX
MJIACTOB MPEUMYIIECTBEHHO MCTOIB3YeTCsl OJTHOCIOEBasi cuctemMa pazpaboTku. bec-
[ETNKOBass 0TPabOTKa BBIEMOYHBIX MOJCH MPEAyCMOTPEHA Ha IIACTaX MOIIHOCTHIO
menee 1,5 m.

THUNOBBIE CXEMBI TIOJTOTOBKH M OTPAOOTKU YTOJBHBIX TUIACTOB MPUMEHSIOTCS
Ha TiyouHax 70 600-1200 M ot 3emHO# moBepxHOCTH (10 800 M — ¢ ocTaBIeHHEM
nenukoB yrist, oT 800 no 1200 M — GecuennkoBasi 0TpabOTKa BHIEMOUHBIX IMOJICH ¢
BO3BC/ICHUEM WCKYCCTBCHHBIX II0JIOC); MPH Ta30HOCHOCTH IUTACTOB yris oT 10
1o 30 M*/T ¢.6.M. Ha IIacTax, IMPEMMYIIECTBEHHO HE OIACHBIX II0 BHE3AITHBIM BBI-
Opocam yriis 1 ra3a, TOPHBIM yJapaM (Ha OMacHBIX MO 3TUM (haKTopaM IIacTax yriis
MPUMCHSIFOTCSL CXEMBI 0€3 OCTABJICHHS IEIUKOB YIJIS); MPH MPOTSHKCHHOCTH BbIC-
MOYHBIX Tosiel (cTostboB) ot 800 mo 3000 M, mmmHe 1aB ot 100 mo 250 M (mpenmy-
mectBeHHO 180-250 Mm); B 1aBax ¢ pa3JeleHHEM Ha JBE YacTH.

Jliist IpOBETPHUBaHKS BBIPAOOTOK BHICMOYHBIX YYaCTKOB HCIIOIB3YIOTCS BOCCMb
TUIIOBBIX CXEM II0 BO3BPATHOTOYHOH CXeMe, MATh — M0 MPSIMOTOYHONH CXeMe C IMOJ-
CBCIKCHHEM HCXOJISIIEIO U3 JIABBI TIOTOKA BO3/yXa U TPH — MO BO3BPATHOTOYHOI CXe-
Me C JIeMEHTaMH MPSIMOTOYHOM CXEMBI C HAIIPaBJICHHEM HCXOMAIICTO U3 JaBhl IIOTO-
Ka BO37yXa B IIEPBYIO OT JIaBBI COOIKY B 3aBaIbHON YacTH BEIEMOYHOTO ydJacTKa.

Bce TexHoMOTHYECKHE CXEMBI TIOATOTOBKH U OTPAaOOTKH T'a30HOCHBIX TLIACTOB
YIJIsl TIPEyCMAaTPUBAIOT MPUMCHEHHUE JIera3aldi COJIMKCHHBIX IUIACTOB U BBIPAOO-
TaHHBIX TPOCTPAHCTB, JEra3annio pa3padaThIBACMbIX IIACTOB — IIPH METAaHOHOCHO-
ctH 1wiacTa cebime 13 M>/T ¢.6.M. CIIocoObI, CXeMBI, BAPHAHTHI U apaMeTPhI JIera3a-
UM UCTOYHUKOB METAHOBBIICICHHSI OCYIICCTBIISIOTCS B COOTBETCTBUU ¢ VHCTPYK-
uueil [7] ¥ TUNOBBIMH CXEMaMH BCKPBITHSI, TOATOTOBKM M OTPaOOTKH MOJOTUX
YTOJIbHBIX TJ1acTOB [§].

Ecmu y conpspKeHUs TaBbI ¢ BEHTHIISIIMOHHOHN BRIPaOOTKON BO3MOKHO 00pa3o-
BaHME OTACHBIX CKOIUICHWH METaHa, TO MePeCMaTPUBAIOTCS CXEMBI Jlera3aiun cOu-
JKCHHBIX TIACTOB C IIEJIbI0 0OecreueHus 0oee BICOKOM 3(p(PEeKTUBHOCTH JIera3aliui,
IOCJIC YeTO0 BHOBB IPOU3BOUTCS MPOBEPKA CXEMbI BEHTUIISALUY 110 (haKTOPy OMacHO-
CTH CKOIUICHHH MeTaHa. B TOM cirydae, KOT[la OMacHOCTb HE YCTPaHSICTCS, MCHSIOT
CXEMY TIPOBETPHUBAHUS BRIEMOYHOTO yJacTKa.

B KOMILUIEKCHO-MEXaHU3UPOBAHHBIX 3a005X MPUMEHSIOTCS MEXaHH3HPOBaH-
HBbIC KpEIMHU, OYMCTHBIC KOMOAiHBI (CTPYrOBBIC YCTAHOBKH), 3a0O0WHBIC KOHBEHEPHI
OTCYECTBCHHOT'O WM 3apyOeKHOTO MPOU3BOJCTBa. Ha OCHOBaHMU OIBITA MPHMEHE-
HUSI OTEYECTBCHHOTO M MMIIOPTHOTO OYUCTHOTO 000PYIOBAHUS PEKOMEHIYIOTCS Me-
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XaHN3WPOBAHHBIC KOMIUIEKCHI JJIs TIOJOTUX M HAKJIOHHBIX IUIACTOB C YYETOM TOPHO-
TEXHUUYECKUX YCIOBUH UX pa3paborku [8, 13].

[To Ha/e)KHOCTH M pecypcy OTEUECTBEHHOE OYHCTHOE 000PYy/I0BAaHHE YCTYyMaeT
3apyOekHOMY, K0 (OUIIHMEHT MaIIMHHOTO BpeMeHn coctaBisieT 0,27—0,35, uro B nBa
pasa HIDKe, YeM Y JYYIINX MHPOBBIX 00pa3IOB OYMCTHOM TEXHHWKH. Tak, Mmpw 3Kc-
tyatanuu komriekcoB Tuna KM 138 B maBax co cpexgned anmuHo# 185 M Obuia
obecnieyeHa cpeanecyTouHas go0br4a yriast 2019 T npu ko punnenTe MamMHHOTO
Bpemenu 0,3-0,35, a kommiekca gupmsl «/xoit» B maBe mmmHON 240 M (mmaxra
mm. C.M. Kuposa) — 7,57—11,0 TbIc. T/cyT npHt KOdpPHIIMEHTE MalTMHHOTO BpeMenu 0,5.

B Poccuu B OGmkaiiniee BpeMst Ha MOJI3EMHBIX paboTax HalWIyT Ooliee IMUpoKoe
IIPUMEHEHHE OYHCTHbBIE KOMILIEKCHI BEICOKOIT SHEPrOBOOPYKEHHOCTH U OOJIBIIIOTO pe-
cypca it pa3pabOTKH YIIIsl Ha MPOTSHKEHHBIX BEIEMOYHBIX ITOJIIX C JUTHHOH J1aB 250—
300 M, TIe BO3MOXKHA CpeHEeCYTOUHAs 1o0brda 15—20 THIC.T YT HA IDIACTaX MOIITHO-
cteio 1,8-4,5 M. OgHako Takwe HArpy3Kd Ha OYHMCTHBIE 3a00M B METaHOOOMIILHBIX
maxtax PO (6e3 a(h(eKTUBHBIX TEXHOJOTHUI Jierazalyu) He BCerja MoryT ObITh JI0-
CTUTHYTHI 110 Ta30BOMY (aKTOpY, IOCKOJIbKY METAaHOHOCHOCTh IUIACTOB YIJIS B 3TOM
Cllydae KO BpeMEHH HaJaja UX 0TpabOTKH J0IKHA OBITH He Bhime 10 M°/T ¢.6.M.

PesynbraTramMu MccieoBaHUS Ta30AMHAMHYECKOTO COCTOSHHS MAacCHBA YIS
BOJIN3M OYHUCTHOTO 32005 M Ta30ANHAMHUYECKHUX MPOIECCOB, MPOTEKAIOIINX B YT OJIb-
HOM IJIacTe IPHU €ro OYMCTHOMN BbIEMKE, a TaKKe UCCIIEI0OBAHUSA HHTEHCUBHOCTU Me-
TAHOBBIICJICHHS B IPN3a00HOM IPOCTPAHCTBE JIaBbl, 000PYI0OBAHHOW MEXaHU3UPO-
BaHHBIM KOMILIEKCOM, ABJIAIOTCS [7, 8, 13—15]:

— 3aBUCHMOCTH M3MEHEHHs] Ta30HOCHOCTH IUIaCTa OTHOCHUTEIbHO JIMHUU
OYMCTHOTO 320051, TTO3BOJISIONINE OLEHUTh YPOBEHb HEoOXxoanmoil sddexTuBHOCTH
IIPeIBapUTEIBHON Jerasaluy IacTa, BIMSIHIE OYMCTHOTO 320051 Ha CHIDKCHHUE ra30-
HOCHOCTH IUTacTa M JUHAMUKY CHIDKCHHSI OCTATOYHON Ia30HOCHOCTH OTOMTOTO B JIa-
BE YTJIf;

— 3aBHCHUMOCTh HMHTCHCHBHOCTH METAHOBBLICICHHS M3 pa3pabaTbiBaEMOTro
Ilacta B Npu3aboiiHOE MPOCTPAHCTBO JIaBbl NPH paboTe KOMOAHA, YUUTHIBAIONIAs
€r0 MUHYTHYIO ITPOU3BOIUTEIBHOCTD ¥ TA30HOCHOCTh MacCHBa YTJIsl B 30HE BEIEMKH;

— 3aBHCHMOCTh MHTCHCHBHOCTH METAHOBBIICICHHUS B JIaBe MPHU paboTe KOM-
OailiHa, HA OCHOBAaHMM KOTOPOM HSKCHEPHUMEHTAIBPHO B KOHKPETHBIX TOPHO-TEXHH-
YECKUX YCIIOBHSIX YCTAHABJIMBAIOTCS: a) (POHOBOE METAHOBBIICJICHHE B IIPH3a00HHOM
MIPOCTpaHCTBE, OOYCIIOBICHHOE BBIJICJICHHEM METaHa M3 OOHAKEHHOW 3a0oeM IIo-
BEPXHOCTH IJIacTa M M3 MPUJIETAIOIIET0 BEIpa0OTaHHOTO MPOCTPAHCTBA, U 0) yaemb-
HOE METAHOBBIACTICHNE U3 CBEKET0 OOHAXKEHNUS IIaCTa U OTOMTOTO YT, XapaKTepH-
3yroliee MpupocT 00BbEMOB METaHa B JIaBe C KaXKIOW JTOOBITOW TOHHBI yIiis (IOKa3a-
TEJIN MHTCHCUBHOCTH METAHOBBIJICJICHUS B JIABE B PEKHMME CPETHECYTOYHONW U CMEH-
HO# paboTHI OYUCTHOTO KOMOalHA);
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— 3aBHCHUMOCTH METAHOBBIJICIICHHUS U3 MACCUBA YT B TEYEHUE OJHOTO IIMKJIA
U B PEMOHTHYIO CMEHY 3a CUeT €CTeCTBEHHOM Jera3anny;

— 3aBHCHUMOCTH H3MCHCHHS Ta30HOCHOCTH YTOJHHOTO MacCHBa BOJHM3M OOHA-
JKCHHUS €T0 OYNCTHOU BBIPAOOTKOM.

W3 ompITa pa3paboTKH ra30HOCHBIX IUTACTOB YIIIA B ycioBusax maxT Kysbacca
1 BOpKyTCKOro yrojbHOro MECTOPOIK/ICHHSI YCTAHOBJICHO, YTO peHTabenbHas paboTa
METaHOOOMJIBHBIX ILAXT 10 JA00bIYE YIiIsi BO3MOXHA IPU CHCTEMax pa3paboTKH Iuia-
CTOB JUTMHHBIMH CTOJIOAMH ¥ TIPUMEHEHHH OTCUECTBEHHOTO WIIH UMIIOPTHOTO OYHUCT-
HOTO 00OPYJOBaHMS HA IOJIOTUX M HAKJIOHHBIX IUIACTaX NMPH (POHTE OYUCTHBIX pa-
6ot 200-250 M, mmHEe cTonboB He MeHee 1500 M M cpemHECyTOUHOW Harpyske Ha
OYMCTHOW 32001 Ha TOHKMX IIacTax 3—3,5 ThIC. T, Ha IUIACTAX CPEHEH MOIIHOCTH —
5-8 TtbIC. T, HA MOUIHBIX — HE MeHee 10—15 Teic. T yris. Ilpu aTOM oTpuLaTensHOE
BIIMSTHHE Ta30BOTO (haKTOpa Ha MHTEHCHBHOCTH YTICIOOBIYH JTOKHO OBITH yCTpaHe-
HO CpeACTBAaMH BEHTWIAINHU U 3()(HEeKTUBHOHN Jera3aliii OCHOBHBIX HCTOYHUKOB Me-
TaHOBbIeNeHNA. [IpuMeHsiemMble Ha mIaxTax PoccuUM THMBI OUMCTHBIX MEXaHU3UPO-
BaHHBIX KOMILUICKCOB OXBATHIBAIOT MOJIOTHUEC M HAKIIOHHBIC TUIACTHI.

Jns peHTabenbHON MOOBMH Yt 0OOCHOBAHBI 15 THITOBBIX TEXHOIOTHYECKHX
CXeM Pa3pabOTKH IJTACTOB B THIIOBBIX TOPHO-T€OJIOTMYECKHUX YCIOBHAX YTOJNBHBIX IIAXT
P® ¢ yuérom ombiTa paboT MPON3BOACTBEHHBIX KOMIIAHUH M BBICOKOTIPOM3BOIUTEINb-
HBIX MaxXT. TeXHOJOrMYeCKHe MPOLECChl OTPAOOTKH YTOJIbHBIX IJIACTOB U MEPOTIPHUSTHUS
Mo Oe30IIacHOMY BEIICHUIO TOPHBIX PabOT COOTBETCTBYIOT TpeboBaHmsM [1b k BBICOKO-
MIPOU3BOIUTEEHBIM OYHACTHBIM U MTOJITOTOBUTEILHBIM 32005M [8].

Kaxxnas TtexHomornyeckasi cxema TpejCcTaBlieHa TaOMUYHON W rpaduueckoit
nHpopManuen, BKIIIOYas XapaKTePUCTHKY CXEMbI, YCIOBUS MPUMEHEHHMs, H(PbI 1
HOMepa Moxyieil. ['padudeckast 9acTh cocTaBiICHA Ui ydacTKa MIaXTHOTO MO (Tia-
Hellb, 3TaX, TOPU3OHT). Y CIOBUS NMPUMEHEHHUS TEXHOJIOTHYECKUX CXEM YUHTHIBAIOT
MOIITHOCTH IIJIacTa, ITyOMHY TOPHBIX paboT, yroi MaJeHHs IIacTa, MPOYHOCTh TOPOJ
MIOYBBI, YNPABIAEMOCTb KPOBIH, MPUPOAHYIO Ta30HOCHOCTh YTOJNBHBIX IUIACTOB, UX
OIACHOCTh IO BHE3AIHBIM BBIOpOCAM YIJIsl U ra3a, TOPHBIM yJapaM U CKIIOHHOCTh
IUTACTOB K CaMOBO3TOpaHHI0. [IpUMEHHUTENFHO K THIIOBBIM TEXHOJOTHYECKHM CXe-
MaM OYHCTHOW BBIEMKH YTJIS C y4ETOM IPUPOIHONW METAHOHOCHOCTH YTOJIBHBIX IIIa-
CTOB PEKOMEHJIOBaHBl MOJYJH JeTa3alli pa3padaThIBaeMbIX M COMMDKEHHBIX ILTa-
CTOB YTJIS.
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6. BBIJIEJIEHUE METAHA U3 YI'OJIBHBIX ITJTACTOB
B I[TIOAI'OTOBUTEJIBHBIE BEIPABOTKU 1 NETI'ASAIIMOHHBIE
CKBAXHWHbI
6.1. PazpabaTbiBaeMble IIACThI YIJIA

NHTEHCUBHOCTD METAaHOBBIICIICHUA W3 00HaKEHHBIX HOI[FOTOBI/ITGHI)HOﬁ BbI-
paboTKO MOBEPXHOCTEH IUIacTa 3aBUCHUT OT €ro ra300T/Aaud, KOTOpasi OLICHUBACTCS
BEJIMYMHON yIenbHOro HadanbHoro Go, M3/(M%-CyT), METaHOBBIIEICHUS ¥ KO HIIH-
eHTOM A, CyT™!, ero CHMKEHHS BO BpEeMEHH (IMHAMMKON CHMKEeHUs). B obmiem Buje
sra 3aBucuMocth G, M*/(M>:CyT), ommchIBaeTCs (HOPMYNIOH M TPENCTaBIEHa Ha
puc. 6.1 [1-3].

G

o

At+1’

raAe T — BpeM: € Ha4aj1a OOHaKEHUS IJj1acrta, CyT.

(6.1)

G, M’/ (m%eyT)
3]

T

¥ ¥
20 40 60 80 t, cyT

Pucynox 6.1. Memarogvioenenue u3 y2o1pbH020 niacma 6 n0020mosuUmensHy 6blpadomky.
1 — 2az06030yuinas cvemka, 2 — dexaonvle 3amepuvl no oannvim BTE waxmor

Ha uyuciaennoe 3HaueHHMEe MHTEHCHBHOCTH HA4yaJabHOTO MCTAHOBBIJICJICHUS B
MMOJITOTOBUTEIBHYI0 BBIPA0OTKY BJIHMSICT MNPUPOAHAS METAaHOHOCHOCTh ILIACTa
X (M/1 ¢.6.M.), Ha TUHAMHKY CHMYKCHUS METaHOBBIICICHHS — BBIXOJ JETYYHX BE-
mectB V4T (%), KoTopble pacCUUTBIBAIOTCS COOTBETCTBEHHO 110 (JOpMyIam

Go=Bs X (6.2)
A=B-CV#, (6.3)

rae B — K03 GUIKEHT, BETMYMHA KOTOPOTO 3aBUCUT OT MOIHOCTH Tuiacta; B u C —
SMIUpHYECKUe K0I(HPHUIITHEHTBI.
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Ecau nnact npeaBapuTenbHO Jera3upoBaH, TO BMECTO X MPHUHUMACTCS BEJIH-
guHa X'

[Ipu 3KCIIEpUMEHTATLHOM OMNpEACIICHUH MOKa3aTeNel ra300Taaul YrojdbHbIX
wiactoB Go ¥ A B MOATOTOBUTENIBHBIC BBIPAOOTKH M3 CTEHOK OOHAKCHUS IIACTa,
HaIlpuMep, IIyTeM IIPOBEACHHUS ra30BO3MYIIHBIX ChEMOK B TYIHKaX IPOBOAUMBIX BbI-
paboToK, ucmoabp3yeTcs 3aBHCUMOCTh 1/G = ¢ (T), KOTOpas Mociie MaTeMaTHIecKoil
00pabOTKM JaHHBIX U3MEPEHHH TIPEJICTABISIETCS B BUJIC

1/G=Kt+D, (6.4)

rie K — ko3dduimenT, xapakTepu3yrOIuii ra30JMHAMAYECKHE ¥ (DHIIBTPAIIMOHHBIE
cBolicTea yromsHoro miacta (K-daxrop), m?/m*; D — koodpuument, oGpaTHas Beu-
YMHa KOTOPOTO IaeT YucieHHoe 3Hadenue Go, TO €CTh

Go= 1/D. (65)

Bennunna ko3¢ ¢unmenta A B 3ToM cirydae (IIpH MPOBEACHUH T'a30BO3TyIIIHON
CHEMKH) HaXOJHUTCS U3 BHIPAKEHUS

A =KGo. (6.6)

MHoroo0pasue TOpHO-TeOJIOTHIECKUX (HaKTOPOB, BIMSIONINX HA 3aBUCUMOCTH
1/G = ¢ (), mamocTpupyeTcst TMHEHHBIMU 3aBUCUMOCTSIMH [ 13, 16].

Bo Bpems paboThl Mpoxoadeckoro komOaifHa 1Mo BRICMKE YTJISI MCTaHOBBIICIIC-
HHE U3 0TOMTOrO yris I (M>/MHUH) HAXOINUTCS U3 BHIPAKEHUS

L=],. X, =X}, (6.7)

T/I€ jux — MPOU3BOAUTEIHLHOCTh KOMOAHHA 1O BBIEMKE yTJIsl, T/MUH;
X! — METaHOHOCHOCTb MACCHBA YIJISl B 30HE BHIEMKH, M*/T C.0.M.;
X| — METaHOHOCHOCTbL OTOMTOTrO B 3a00€ YIIIsl, BHIAAHHOIO 3a IIPEJEb IIPOBOAUMOMN
BBIPAOOTKH, M>/T C.0.M.
Yncnennble 3Hayenns X,u X, Ipd KOMOAHHOBOH BBIEMKE YISl yCTAHABIIH-

BAIOTCS IO METOJY, aHAJIOTHYHOMY METOJIy B YCIIOBHAX OYMCTHEIX 3a0o0eB. Illnpuna
MTOJIOCHI 3aXOJKH KOMOaifHa MPHUHUMAETCs M0 TACIOPTY MPOBOIMMOI BBIPAOOTKH C
y4ETOM TEXHHUYCCKHX BO3MOXKHOCTEH HCIIOJIHUTEIBHOTO OpraHa kombOaiiHa. Koad-
(UIMEHT eCTECTBEHHOM Jera3allii MacCcuBa yriisi B 3a00€ MPOBOIUMOI BBIPaOOTKU
ONpeIeNsieTCs] B COOTBETCTBUU C MOJIoKeHusAMu [ 16—18].

DKcIeprMeHTaIbHOE OIpeeNieHrne mokasaTenei (6.1)—(6.5) BO3MOXKHO MyTEM
BBIMOJIHEHHSI Ta30BO3/AYIIHBIX ChEMOK B BhIpabOTKe-aHajore mpu pabore KombaiiHa
o 0TOOMKE yIJisl U BO BpeMsl KPCIJICHUS BBIPaOOTKH, KOTJa OTOUTBINA YroJib yAaaéH
U3 Hee.
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dakTnueckmit pacxoJ KanTUupyeMoro 1riaCToBbIMHU CKBaXXKMHaAMH METaHa 3aBH-
CHUT OT ra300T[aul yroJIbHOI'O MacCHBa, YKMCiIa U 1apaMeTpOB CKBAXUH, YCTaHABIIH-
BACTCS 3aMEPaMH PAaCcX0ja ra30BO3AYIIHON CMECH M COACPIKAHUS B HEH MeTaHa, BbI-
HOJTHSIEMBIMHU Ha Y4aCTKOBOM 3aMEPHOM yCTPOMCTBE.

JluHamMuKa METaHOBBIJGNICHUS] Ha Y4acTKe pa3padarhiBaeMoro Iuiacra B Jiera-
3alMOHHBIC CKBaKUHBI IPUBECHA Ha puc. 6.2 [3, 5].

G, wimm

2]

60 120 180 | 240 300 360 420 480 |t eyr

H%—)—-P T [

Pucynok 6.2. Junamuxa uzeneyenus Memana u3 paspadamuléaemozo yeoibHo20 niacma
cpeocmeamu dezazayuu (Ha npumepe niacma 16, none waxmul «Abaweesckasny, Kysbacc)

MeTaHOOOBIBAEMOCTh TIPH JIETA3allMH IUIACTA MapauIeTbHO-OIHHOYHBIMHI
CKBa)XWHAMH OTIPEeIsieTCs 10 (hOopMyIam:
— B nporiecce 00ypHBaHMs y4acTKa riacra

! m N
G's Cm R ~g—°1n(até +1), (6.8)
1440t a

— [ocJIe 3aBeplLIeHUs OypOBbIX pabOT Ha yyacTKe
- lm N -g—olnaH—l

Y o1440(t-7) a  ar+l’
rne G's — medutr MeraHa W3 CKBaXHH 3a BpeMs (t's, CyT) oOypHBaHHS ydYacTKa,
M>/MuH;

(6.9)

{'c — mone3Has JyIMHa CKBa)KUHBI, M;

M — MOIIHOCTh YTOJIbHBIX ITa4€K JIEra3upyeMoro iacra, M;

N’, N — 9HCII0 CKBaKHH Ha y4acTKE B IPOIECCe OOYPHUBAHUS M IOCIE 3aBEPIICHHS
OypOBBIX PabOT COOTBETCTBEHHO;

g0 — HauaJIbHOE YIeIbHOE METaHOBELIENEHHE, MY/ (M- CYT);

a — ko>((QUIMEHT CHUYKEHUS METAHOBBIIEIICHHS B CKBAKHHBI BO BPEMEHH, CyT.\;

t — BpemsI, OTCUNTBIBaEMOE C Hadaja OypeHHs CKBa)XKWH Ha JECTa3UPyEeMOM ydacTKe,
CyT;
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7— BpeMsi, OTCUMTHIBAEMOE C MOMEHTa OKOHUAHUSI OYpOBBIX paboT Ha Jlera3upyemMoM
y4acTke, CyT.;
G': — neOHUT METana B CKBOKMUHBI HA MOMEHT BPEMEHH T, M°>/MHH.

[IpuMeHeHNe TIpeIBapHUTEILHON JeTa3alliid yroJbHOTO IUIACTa CKBaKHHAMH,
OpPHECHTHUPOBAHHBIMH Ha OYHMCTHOHM 3200, BemmunHy G'. yBeIWm4ymBaroT Ha Kod(du-
LIUCHT WHTCHCU(HKAIINHU JIeTa3aluy, paBHbI 1,2—1,5, mpu meraszamuu miacra mepe-
KPEIIUBAIOIINMICS CKBXMHAMH BenuunHy G’ yBenmumBaroT Ha KodpummeHT K,
BEJIMYMHA KOTOPOTO PACCUUTHIBACTCS 10 (hopmyIie

Ku=2,8—1,31f, (6.10)

rae f — koadpunuent kpenoctu yrist o M.M. IIpoToapSKOHOBY, OJIH €11

daxTHUeCcKuil pacxo/ KAITUPYEMOr0 IIACTOBBIMH CKBOKMHAMY METaHa Olpe-
JIeTIsieTCs MyTeM M3MepeHus: Ha quadparme (Y4acTKOBOM MIIM OT/IENIbHOM CKBaXKHUHbI)
pacxo/ia ra30BO3/IYIIHON CMECH M COJIepKaHKs B HEil MeTaHa.

BiusiHue TIOTHOCTH OYypeHWs IUIACTOBBIX CKBaXMH Ha OOBEMBI W3BJICUCHUS
MeTaHa II0Ka3aHo Ha puc. 6.3, Tie IPUBEACHBI Pe3yJIbTaThl Jera3aluy pa3padaThiBa-
€MBIX YTOJIbHBIX IJIACTOB, OCYIIECTBICHHOI B ycioBusx maxt Jlonbacca n Kaparan-
JIMHCKOTO OacceiiHa, JJisi 4ero o0padoTaHbl HKCIIEPUMEHTAIbHBIC JaHHbIC 10 Jlera3a-
LIMM YTOJIBHBIX IIACTOB CKBaKWHAMH, NPOOYPEHHBIMHU MapaJUIEIbHO OYUCTHOMY 3a-
6010 (kpuBas 1), W TepeKpemuBarOIUMICI CKBakuHamMu (kpuBas 2). Ilpu stom
YCTaHOBJICHO, YTO CXEMa JIera3alli ¢ IIPUMEHEHNEM IIePEKPEIIUBAIOIINXCSl CKBAKHH
Oonee appexTuBHa, yeM repsas. Tak, MpH IUIOTHOCTH OypeHHsl CKBaKUH, 00eCIeyr-
Barolei neraszanuro 3amacoB yrisd 20 u 80 T/M, ¢ HOMOIIBIO TTEPEKPEHINBAOIIIXCS
CKBA)XMH Ta30HOCHOCTb TIJIACTA CHUIKAETCS, COOTBETCTBEHHO, Ha 5 u 1,5 M*/1. [Tapan-
JIeJIbHBIE OYHCTHOMY 32000 CKB2)KMHBI B AQHAJOTMYHBIX YCIOBHSX OOECIICYMBAIOT
CHMKEHME Ta30HOCHOCTH ILJIACTa, COOTBETCTBEHHO, Ha 1,5 u 0,6 M¥/t [3].

9o Mo

0 20 40 60 80 100 7 tm

Pucynok 6.3. 3asucumocms yoenvrHoeo 0ebuma Kanmupyemozo Mmemana
om 3anacoe yens, npuxooswe2ocs Ha 1 M cKeadiCuHbl:
1 — napannenvhvie OuUCMHOMY 3a6010 CKBAMNCUHDL, 2 — NEPEKPEUUBAIOWUECS. CKEANCUHBL
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6.2. lIPIHaMl/lKa BbIICJICHUS ME€TAaHA B IJIACTOBLIC ACra3aliluOHHbIC
CKBa’KHHBbI

IlocnenoBaTenbHOE BIUSHUE npe;:lBapnTeanOﬁ Jcrasanuu pa3p36aTmBaeM1>1x
YTOJbHBIX IUIACTOB CKBa)XMHAMHU U €CTECTBCHHOM Acrazaliiy IMPUICraromero K
O4YUCTHOMY 320010 YTOJBHOTO MacCHBa 3a CYET €ro Ppa3rpy3ku OT rOpHOTO AaBJICHUA
MPUBOJAT K CYIIECTBEHHOMY CHMKCHUIO I'Aa30HOCHOCTHU IIJIaCTa B 30HC BBIEMKU YTJIA.

Amnanus q)aKTI/ILIeCKI/IX JaAHHBIX 00 UHTEHCUBHOCTH MCTaHOBBIJICJICHUA U3 IlJIa-

cra I 2; (M*/Mun) B maBax 1o miactam 24 u 25 (maxra um. C.M. Knuposa) u mmacty 52
(maxTta «KoTWHCKas») MpHU CPEeIHECYTOYHBIX HArpy3Kax Ha JaBel A = 5-14 TsIc.

TOHH, cpeiHeM (DOHOBOM BbIJEICHUU MeTaHa B Jase | ?;, = 1,5 v*/mMun u koG PuH-
EHTE MPOTIOPLIUOHATBHOCTH IIPH CYTOYHOM HArpy3Ke Ha JaBy, PaBHOM ko, = 1,55-10%
(pasmMepHOCTB [M * CYT/T'MHUH]) MO3BOJMJI yCTAHOBUTH SMITMPHYECKHE 3aBHCUMOCTH

I g’,{ = @(AcyT) B yCIIOBUSIX BBICOKOIPOU3BOIUTENBHBIX JIaB [16].

ITo dakTHuecKknM AaHHBIM YCTAHOBJICHA JIMHEITHAS 3aBUCHMOCTb HHTEHCHBHO-
CTH METaHOBBIJICJICHUS] B OYUCTHOM BBIPAOOTKE M HA BEIEMOYHOM YYaCTKE OT CpellHe-
CYTOYHOH 0OBIYM yIJIsi B mipenenax ot 10 1o 26 ThIC. TOHH.

dakTHueckne 3amepsl JeONTa METaHa Ha OJMHOYHBIX CKBa)KMHAX, 000pymHo-
BaHHBIX M3MEPUTEIBHBIM yCTPOWCTBOM MM AuaparMoi, MepeBeieHbl B yIEIbHOE
METaHOBBIACTCHNE (IeOUT MeTaHa, MOJCICHHBIH Ha TOJIE3HYIO JJIMHY CKBAXUHBI H
Ha MOIIHOCTH IIIACTa), MOCTPOeHbI rpaduku 3aBucumoctu 1/g = o(t) n g = (1),
n300pakeHHbIe Ha pHC. 6.4.

ITo 3KkcneprMeHTAIBHBIM JaHHBIM BBISBIISICTCS 3aBUCHMOCTD

l/g=kt+b, (6.11)

rjae k u b — sMnupuueckne KodPpGuIeHTs ypapaenus [7, 16].

[TponomKkuTenbHOCTh (PYHKIMOHMPOBAHMUS CKBaXKUHBI T JJOJDKHA COCTABISITH B
paznuusbiX ycnosusax 120-180 cyTok.

Koaddumment «k» ypaBHeHms (6.11) xapakrepusyeT ra30qMHAMHYECKUC U
(unpTpanmonHeie cBoiictBa yrojpHoro miacta (K — ¢axrop). OGparHas BennduHa
koa(dunmenra b ectb yMCICHHOE 3HAUCHUE Zo

g0 = 1/b, (6.12)
KOX(PHUIUEHT «a» PaCcCUUTHIBACTCS IO (hopMyIIe

a = Kgo. (6.13)
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Pucynok 6.4. I'pauxu 3asucumocmu yoenbHo20 Memano8blOeNeHUsL U3 Y2OIbHO20
nAACMA 8 CKBANCUHY:
a u 6 — coomeemcmeeHHo 0OPAMHAsL U PAKMUYECKAs GENUHUHbL
YOeNbHO20 MEMAHOBbLOEIeHUS.

Koraa nebut merana u3 rpynmsl N INIACTOBBIX CKBaKUH M3MEPSIETCS HA y4acT-
KOBOH janadparme BBIEMOYHOTO IOJS (ydacTKa), TO JUHAMUKY YAEIbHOTO METaHO-
BBIICJICHUS gN U3 IUIACTa B CKBAXKMHBI HA BIEMOYHOM YYAaCTKE B TEYCHUE BPEMEHU t

n3o0paxkaroT B Buje rpaduka gy = f(t), mokasanHoro Ha puc. 6.5.
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Pucynox 6.5. Junamura memanogwioenenus 8 2pynny 0e2azayOHHbIX CK8AICUH, NPOOYPEHHbIX
no paspadamvi8aeMomy niacmy

[TokazaTtenu razoornayn pa3padaThiBaeMOro IUlacTa B Jera3aliOHHbIC CKBa-
JKUHBI g0 ¥ g PACCYUTHIBAIOTCS 110 popmymnam [7]:
HavalbHOE yJEIbHOE METAHOBBIJICIICHNE

g0 =PX, (6.14)
rze B — ko3 PpUIHEHT NPONOPHUOHATILHOCTH
=" 1 6.15
16 + 12m (6.15)

m — MOIITHOCT JIETa3UPyeMOro maacta (cjios), M
Koo dumuent «a» (cyT ') cHUKeHMs METaHOBbIIEIEHUs BO BPEMEHH PacCyy-
ThIBaeTCs 10 hopmyaam

a=0,025 —3,9- 10V (npu 1% = 25-40 %); (6.16)
a=0,042 — 8,8 1074 (mpu V% = 5-25 %). (6.17)

B dopmynax (6.14)—(6.17) npuHATH ciaeayromue 0003HauYeHUS:
X — METaHOHOCHOCTb IIIACTa, M>/T C.0.M.;
B — sMmupugeckuii K03 PUIHEHT;
M — MOIIHOCTh YTOJBHOIO IJIACTa, M;
V4l _ BpIXos 1eTy4nx BemecTs, Y.
[MokazaTenu ra300Ta4uM [UIACTA YCTAHABIMBAIOTCS TAKXKE MYTEM MPOBEICHHS
ra3oBO3AYIIHBIX ChbEMOK B IPOBOIMMON TYIHKOBOH BBIPaOOTKE HA IMOATOTABIIHBAC-
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MOM K OTpabOTKe Hepa3rpyKEHHOM ydacTKe pa3padarbiBaeMoro tuiacta (puc. 6.6),
nocrpoenus rpaduka G (mM>/MuH) 0oT paccTosiHus L (M), OTCUMTBIBAEMOTO OT 32605
BEIpaOOTKH, rpaduka G = f (?), omnpelercHus MOoKa3aTeseil ra300TJau yrojJbHOTo
MaccuBa B BBIpaOOTKY (aHAJIOTMYHO CKBaXXMHHOMY METOAy, Tabi. 6.1) ¢ mociemyto-
LIMM TepepacyeToM MOJTYyUeHHBIX TOoKa3aTelieil ra300TAa4yn IJIacTa B BBIPAOOTKY B
MOKa3aTesM ra300TAa4yy IJIacTa B Iera3alliOHHbIE CKBAKUHBIL.
[NTokazaTenn ra300TAa4H TUIACTA B JIETa3aIllMOHHbIC CKBRKUHBI PACCUMTHIBAIOT-

csi o popmymam [7]

zd

=226, |
8o om0 (6.18)
a =k go, (6.19)

rae Go — HayaJlbHOE Y/IeNIbHOE METAHOBBIJIENICHUE M3 IIACTa B MOJTOTOBUTEIBHYIO
BBIpaboTKY, M*/(M2-CyT);
d — nuameTp Jiera3alMOHHBIX CKBAXUH, M;
M — MOIIIHOCTh YTOJBHOTO I1ACTa, M;
k — xodpduuueHT, XapaKTCPU3YIOUIHA Ta30IUHAMAYCCKAC U (QUIBTPAIIMOHHBIC
cBoifcTBa yrompHoro miacta (k — (akrop), M>/M°, TO €CTh TaHI€HC yIJla HAKJIOHA
npsmoit 1/G = ¢(1).

YucnenHoe 3HaYeHHE KOd(PPUIMEHTA «k» OMpenenseTcs dKCIePUMEHTaIbHO
[0 MaTepuaiaM ra3oBO3JYyLIHOW CheMKH U Irpaduka 3aBUCUMOCTH OOpaTHOW Bell-
YHHBI yICIBHOTO METaHOBBIIEICHUSI G OT BPEMCHH ¢

1/G = kt +B, (6.20)

e t — IPOAOIDKUTEIBHOCTD IPOBEACHHS TYIIHKOBOM 9acTH BBIPAOOTKH (CYT).
HauanpHoe MeTaHOBbIENeHNE Gy PACCUUTHIBACTCS 1O (hOpMyIIe

Go=1/B. 6.21)

PaccuuTannsie o ¢popmynam (6.14-6.21), nmokaszaresin ra300TJaud yroJbHOro
IUIacTa B Jiera3allMOHHbIE CKBaYKMHBI TO/IIEXKAT KOPPEKTUPOBKE TI0 MEPE HAKOTIICHHS
(haKTHYECKUX JaHHBIX 00 WHTEHCHBHOCTH METAHOBBIJICJICHUS B IUIACTOBBIE CKBAXKH-
HBI, QYHKIIMOHUPYIOLINE B 30HAX MPUPOJHON NPOHUIAEMOCTH YTOJIBHOTO IIACTa.

DKCHEepUMEHTAILHO YCTAHOBJICHHBIE YHMCIICHHBIC BEJIMYHMHBI TTOKa3aTelieil ra-
300T/Ia4¥ HEPA3rPY’KEHHBIX yroJbHBIX IUIACTOB B Jlera3allMOHHbIE CKBa)KMHBI B pa3-
JIMYHBIX TOPHOTEXHUYIECKUX ycIoBusxX maxT Kysbacca nmpusenieHs! B Tabi. 6.1.

IMoka3zareny ra300TAa4N YTrOJIBHBIX IIACTOB B JIETa3allIOHHbIC CKBAKUHBI g9 M d
HCTIONIB3YIOTCS JUIS pacyeTa pacCTOsHNA R (M) MeX Ty IIaCTOBBIMU CKBaKHHAMH [ 7].
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Pucynox 6.6. Memanosvloenenue uz niacma 6 NHOO20MoBUMENbHYIO 8bIPAOOMKY:
a— npu pasauyHoll OnuHe nPo8oOUMOT 8bIpaboOmKU, O — OUHAMUKA OOPAMHOU GeTUUUHB]
Memarnosbloenenus, 8 — OUHAMUKA YOeTbHO20 MemAHOGblOeNCHUs.

Ha okoHTypeHHOM BBIPaOOTKAMH YYaCTKE ITOJIOTOTO WM HAKIOHHOTO IIacTa
paccrosinue Re, (M) MEXIy HapauielibHBIMA OYUCTHOMY 32000 BOCCTAIOIIUMHU HITH
TOPU30HTATBLHBIMU CKBOXUHAMH OTIpeiesisieTcs mo ¢popmyie [3, 7]
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_ lému‘%oln(at+1) 69

- loqmyk,&.nnCIrm ’ ( ’ )

rie l; — monesHas JUIMHa CKBKUHBI (M), PACCYMTHIBAETCS 10 (GOpMYJIe
I=1.-1;

[l — nIMHA CKBaYKUHBI, M;

Ir — TyOMHA repMETH3alUH YCThsI CKBAXKUHBI, M;

My M m — JIera3upyeMasi CKBa)KHHAMH W TTOJTHAsI MOIITHOCTh Pa3/IeiICHHBIX TIOPOIHBIM

CIIOEM YTOJBHBIX MaveK IIacTa COOTBETCTBCHHO, M;

loy — IUTMHA J1aBBI (OYUCTHOTO 320051), M;

Y — 0ObeMHas Macca YIiis, T/M>;

k's.nn — HEeoOXomuMast 3((GEKTHBHOCTD Jera3alnu pa3padaThIBACMOTO ILTACTA, JOJH

en.;

§ni — METAHOBBIJIEICHUE U3 ILIACTA B OUMCTHOI 32001, M>/T.

PaccrosiHre MeX1y HUCXOISIIMMHU CKBOKHHAMHU YCTAHABJIUBACTCS OIBITHBIM
MyTeM WK pacyeToM. [lTnHa CKBaKUH, OypUMBIX 32 KOHTYPBI OYAYIIUX BBIPaOOTOK,
OTIpeeNIAeTCS UCXOII U3 TOTO, YTOOBI eTa3upyeMbIi Ha y9acTKe MacCHUB YTII ObLI
niepeOypeH Ha 5—10 M BoccTaromumu wii Ha 15—20 M HUCXOSIIUMU CKBOKUHAMH.

[Toka3zarenu ra300TJaudl YrOJIBHBIX IJIACTOB B CKBRXKHHBI PEKOMCHIYCTCS
OIPEIeIIATh 0 Havaja Jera3alliOHHBIX Pa0oT M0 MaTepuaiaM ra30BO3AYIIHBIX Che-
MOK, KOTOpBIE HEOOXOAUMO MPOBOJHUTH B TYHMHKOBBIX MOATOTOBHTENBHBIX BBHIPAOOT-
Kax Ha IO/JIe)KAIIEM JIeTa3alliii BEIEMOYHOM IT0JIe (Y9acTKe).

Paccrosiane R (M) MEXIy KyCTaMH BOCCTAIOIIUX FJIH FOPU30HTAIBHBIX MEpe-
KPEIIUBAIOIINXCS CKBAXHH (OHA CKBA)KMHA NPOOYpEeHA MapajuieIbHO OYHCTHOMY
320010, Ipyras — OpHCHTHPOBaHA Ha 320011 JTaBBI) PaCCUUTHIBACTCS IO (hOopMYyIIe

Re = ku R, (6.23)

rae ki — koappunueHT nHTeHCH(UKAIMN BBIICICHUS METaHa B MEPEKPEIINBAIOIIHE-
Csl CKBO)KHHBI, PACCYUTBIBACTCS 10 hopMmyIie

ki=2.8-131f (6.24)

(3meck f— koaddunueHT Kpernoctu yris o M.M. [IpoTonssIKOHOBY).

VYTibl 3an0Ke€HUs CKBA)KHH, OPHEHTHPOBAHHBIX Ha OYMCTHOHN 3a00ii, ompene-
JIAI0TCS 10 (hopMyTIaM, puBeAEHHBIM B MHCTpYyKIHu [7].

IIpu cioeBoit 0TpabOTKE MOIIHBIX MOJIOTUX YTOJBHBIX IIACTOB PabOoTHI MO JAe-
ra3aluu MpOBOJSATCS B J1aBaX BepxHero cios. IIpu 3ToM paccTosiHME MEXAy OpUeH-
THUPOBAaHHBIMHU Ha 32001 JIaBbl CKBOKMHAMH, IPOOYPEHHBIMH N3 BBIPAOOTKH HIKHETO
CJIOSl WUTM Ha HIDKHUH CIION U3 BBIPaOOTKH BEPXHETO CJIOS, IPUHUMACTCS PaBHBIM 2Ry
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C TaxkuM e UHTEPBAJIOM OypATCS U OPUEHTHPOBAHHBIC HA OYUCTHOH 32001 Tu1acTo-
BbI€ CKBO)XUHBI U3 (DIIAHTOBOIT BEIPAOOTKH.
Paccrostaue R, (M) MEXIy napauienbHO-0ANHOYHBIMH TJIACTOBBIMU HUCXO/151-
MY CKBaKHHAMHM ONpesieIisieTcst mo popmyiie
Ry =R./2. (6.25)
PaccrosiHue Mexly IUIaCTOBBIMU CKBOKHHAMM, PACCYMTAHHOE 1O (OopMyJiam,
TIOJIIe)KaT KOPPEKTHPOBKE ITOCIIE 3aBEPIICHMS JICTa3allMOHHBIX Pa0OT Ha BHIEMOYHOM
ydacTke (B OJI0Ke).
s onieHKH 3(pPEeKTUBHOCTH Jiera3aliuy pa3padaThiBAeMOro yroJbHOTO IJIacTa
MO/3EMHBIMU CKBaKMHAMH OTPEIEIISFOTCS:
— Cpe/Hsisi BEIMYMHA METAHOHOCHOCTH YroJibHOrO miacta X' (M/T ¢.6.M.)
TIOCJIE €T0 MPEABAPUTEIBHOMN JIera3allni CKBRXKHHAMHU
X =X - dexs (6.26)
Kiyy
TZI€ (exe — KOJIMYECTBO METAaHA, W3BJICUEHHOTO IUIACTOBBIMU CKBAKHHAMH W3 TOHHBI
JIeTa3upPyEMBIX 3aI1acoB YIIIsl, M>/T

G,
Qg = —2— (6.27)
hmyR,
G, — KOJIMYECTBO METaHa, KAalNTUPOBAHHOIO CKBAXKMHOM (CKBaKMHAMHU) 3@ BpeMs

HpeIBapUTENILHOI lera3alu [IacTa, M>;
h — BBICOTA (IIMPUHA) JETa3UPyEeMOT0 CKBAKHMHOH OJI0Ka, M;
M — MOIIHOCTb YTOJIBHBIX MMAa4Y€K JCra3upyeMOoro CKBaXMHAMHE 0JIOKa, M;
R — paccrosiHAe MEKIy CKBaKMHAMU, MPOOYPCHHBIMU MapaUICIbHO JTUHUU OYHCT-
HOro 320051, M.

— ®dakTHyecKas CTCHCHb JErasalud Ky (I0dM €I.) IUIacTa CKBAKHHAMH, TO
€CTh CTEIEHb CHIDKEHHS €r0 METAHOHOCHOCTH

Evd
Ky =1 —%. (6.28)

— Koaddumuent nerazamum yroiabHOTO IIACTA Koeo.ns (TOJMH €11.), TO €CTh ypO-

BEHb CHW)KEHHS METAHOBBIJIC/ICHUS U3 TIIACTa B TPH3a00HHOE IPOCTPAHCTBO JIaBbI

=1-dm (6.29)

ni

Koee.nn

TJE Gni, 4, — METAHOBBIIECIEHUE M3 Pa3pabaThIBAEMOrO IUIACTa 110 MPOrHO3Y (MM

(akTHUecKoe) M0 MpeABapUTEIBHON €ro Jerasalud U Mocjie Hee COOTBETCTBEHHO,
3

M°/T.
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CooTHomIeHHE MEXAY KOIDPUIUCHTAMH Koeenn U K ; OHPEIEIISIETCS 3aBUCHMO-

CTBIO
ki
Koeo.nn _I—Xl /X . (630)
BrnusiHue BO3ICHCTBHS HMCKYCCTBEHHOH (TIPEIBAPUTEIFHON CKBAXKUHHOW) U
€CTECTBEHHOM (3a CUeT pasrpy3Kd NPH3a00MHOIN 4acTH IUIacTa OT TOPHOTO JABJICHUS)
Jiera3aniyl yroJbHOTO TUIacTa Ha WHTETPABHBIN MOKa3zaTedb d3(PPEeKTHBHOCTH Jlera3a-
MY TJTacTa K Hadajly BBIEMKH YTJISl OYMCTHBIM KOMOAtHOM olieHrnBaeTcs (hopmynoit

Koee =Koeo.mn + (1 “Koez.nn ) Ke (63 1)

[Tocne mpoBeneHUs MPEIBAPUTEILHON Jera3aliy pa3padaThiBACMOTO YTrOJb-
HOTO TUTACTA MIPU PACCTOSHUU MEKIY CKBOKUHAMU R U YCTAHOBIJICHUS YHCICHHOTO
3HaYeHHs KOAPDUIMEHTA Koeonn (MU k ; ) HEOOXOAUMO CKOPPEKTHPOBATH IapaMeTpPhl

Jiera3aluy miacTa.

BHenpenne cnoco0OoB ferasanuu pa3padaThbliBACMBIX YTOJBHBIX ILIACTOB Kak
COCTaBHOTO DJIEMEHTA JICTa3allHOHHOW CHCTEMBI YTONBHON IMaXThl IO H3BICYCHUIO
YTOJIEHOTO METaHa JaeT 3HAYNTEIbHBIC IKOHOMUYIECKUH M IKOJIOTUICCKAN dPPEKTHI.
Benenue nerasaiiioHHBIX pabOT B YCIOBUSAX CBHUTHI YTOJBHBIX [UIACTOB HEOOXOAUMO
MIPUMEHSITH CIIOCOObI KOMIUIEKCHOM Jiera3aliud UCTOYHUKOB METAaHOBBIACIEHUS [7].

6.3. MeTaHoBbI/Ie/IeHUE U3 HEPA3TPYKEHHOI0 YIoJIbHOIO IJ1ACTa
B Jera3alMOHHbIe CKBAKHHBI

AHanu3 (akTHYECKHX AAHHBIX O AMHAMHUKE Ta30BOTO JIABJICHHUS U METaHOHOC-
HOCTH YTJI BOJNM3M JETa3alliOHHOW CKBAXXHHEI, MIPOOYPEHHOH B HepasrpyKEHHOM
30HE YTOJBHOTO IUIACTa, CBUJETENBCTBYET O HEOOXOAMMOCTH W3Y4YEHHs IIpoliecca
HUCTCYCHUA MCTaHa U3 YIroJbHOI'0O MacCrMBa B CKBAXKUHY, MTOCKOJIbKY B OHy6JII/IKOBaH-
HBIX MaTepHayiax I10 JUHAMHKE 3TOTO IPOIecca HCIOIb30BAINCH JIMHEHHBIN 1 Mapa-
Oonnyecknii XxapaKTep H3MEHEHHs ra30Boro jaasieHus P (0ap) B MmaccuBe yriis BOIH-
3M IJIACTOBOM CKBa)KUHBI [S].

CpaBHEHHE 3aBHCUMOCTCH p = f(r,t) TPOBEJCHO ClieaAyromuM obpazom. B
KOOPJJMHATHOW CETKE p W 7 HA PacCTOSIHUM Iy = 4,4 M ObIIM HaHECEHbI 3HAYCHUS
ra3oBOr0 JaBJCHUS p(7yf), COOTBETCTBYIOIIME W3MEHECHUIO JaBICHUS ra3a B
KOHTPOJBHON CKBakHMHE (rx = 4,4 M) K OINpENeICHHOMY TIepHoay t APSHUPOBAHHS
IUTacTa CKBaXXMHOW. Uepe3 3TH TOUYKH, UCTIONB30BaB TPAHUYHBIC YCIOBHS P(7,t) TIPH
P. = 1 u P(R,t) = Py, Obutn npoBeneHb! KpHUBbIE JMHEHHOM, Mapaboauyeckod u
J-o0pa3Hoii 3aBHCHMMOCTEH M3MEHEHMsl TAa30BOro AaBieHHs B Iuiacre. [lpuuem s
MMOCTPOCHUS [-00pa3HOW KpPUBOW 3aBHCHMOCTH p = f(r,¢) OBUIO TPHUHATO, UYTO
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JBIDKEHHE TPAaHUIBI 30HBI JIETa3alliH, T.€. W30JIMHUHM TPHPOTHOTO Ta30BOTO
JaBJICHUS, a TakXke 10001 Apyroi u3onuuuu P; , onuceiBaeTcs hopmyroit

r=apt, (6.32)
IJie T — paccTosHhe, Ha KOTOpoe mepemeniaercs BenuuuHa P; (6ap) 3a Bpems t
(cyTkn), M;
op — Kod(dUIMEHT, XapaKTEepU3YIONIUH Tra30BOe [aBICHUE, Ta30MPOHUIIAEMOCTh
IJIaCTa U TA30€MKOCTb YIJISL.
W3menenne ko3GGUIMEHTa 0p, ONPEACICHHOTO 110 hopMyIie

@, = % (6.33)

B 3aBUCHMOCTH OT BEJIMYMHBI Ta30BOTO JaBiacHUs [S].

Amnanmu3 paboT MO BOIIPOCY paclpeneNeHus TaBlIeHHUS Taza B IUTacTe BOJIM3H
TMOBEPXHOCTH OOHAKEHUS IMOKa3aj, YTO B OOJBIIMHCTBE CIy4acB HE MPOBOMIOCH
COTOCTABJICHNE KPUBBIX U3MEHEHHS BO BpEMEHHU KOJIMYECTBA ra3a, BBIICIUBILErOCs B
CKBR)XHHY MO JaHHBIM HEIOCPEJCTBEHHBIX 3aMEpOB IcOUTa MeTaHAa U3 HHUX, U
KOJIMYECTBA METaHA, OINPEICIICHHOTO PAacYeTOM II0 JaHHBIM H3MEPEHUS ITaBIICHHS
rasza ¥ pacueTra Ta30HOCHOCTH IUIacTa. Takoe COIMOCTaBlIeHHEe HEOOXOJAMMO, TaK Kak
KpUTEpPHEM OIICHKM TOH WIM HMHOM 3aBucuMoctu p = f(r, t) Moxer OBITH
ra3oBBIJEICHUE U3 IeTa3allUOHHOMN CKBaXXUHBI (KOHTPOJIbHOE paccTtosinue 4,4 m).

DKcIepUMEHTATBHBIC UCCIICIOBAHUS 110 OTPEICICHUIO BETUYNH JTABICHUS ra3a
1 METAaHOHOCHOCTH, a TaKKe 3aKOHOMEPHOCTEH WX pacmlpe/elIeHus] B Jera3upyeMoit
30HE IUIacTa TPOBEJACHBI B YCIOBUAX Iutacta m3 mmaxThl uM. A.D. 3acsgpko
(r. Houenk). JlapneHue raza B ruiacte onpeAessaiock npu nomoiu gatankos [I7J1-2,
KOTOPBIC YCTaHABIUBAINCH B POOYPEHHBIX M3 MITPEKA CKBAXKMHAX HA PACCTOSHUSIX
2,3, 4,4 n 4,8 M oT nera3alliOHHON CKBaXMHEI. Y CTAHOBJICHO, UTO JAaBJICHHE Ta3a B
mwiacTe Ha raybune 560-580 M oT mosepxmocTH cocTaBuno 4,5-10° ITa, meTaHo-
HOCHOCTB Imacta — 13,5 M>/T, KoHcTaHTHl copbumn — 15,3 MY/t m 0,052-10° Ila,
nopuctoctb — 67 % [5].

J11s OLICHKW BO3MOKHOCTH ITPUMEHEHHUS M TOCTOBEPHOCTHU 3aBUCHMOCTH (6.31)
MIPOBE/ICHO COTIOCTABIICHWE BEJMYMH JaBJICHUS ras3a, 3aMEPCHHOTO Ha Pa3THIHBIX
PAacCTOSIHUSAX OT MOBEPXHOCTH OOHAaXKEHWS ITUIacTa, JJIs Yero JaHHbIE 3aMepOB IO
CKBa)XMHAM ObUIM TPHUBEICHBI K KOHTPOJIBHOMY PAacCCTOSHUIO, paBHOMY 4,4 M OT
Jera3allioHHOl ckBaKUHBI. KoopamHata mo ocm abemucce t'x (CyT), I 3HAUYCHUH
JTaBJICHUA ra3a (WIM METaHOHOCHOCTH) ITPU PACCTOSHUH 1i (M) K KOHTPOJIBHOMY I (M)

OIpeIeIIsIach Mo Gpopmyie

! rKZ
f=t=%, (6.34)
Ti
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rae t'x — BpeMs, B TEYEHHE KOTOpOro u3obapa pi JAOCTUrIa Obl KOHTPOJIBHOTO
PaCCTOSIHUS Tk, CYT;

Ii — pacCTOsIHWE OT TOBEPXHOCTH OOHAKEHMs IIACTAa JO CKBXHHBI, B KOTOPOW
OIIPEJICIICHO ra30BO¢ JIABJICHUE, M.

OmnucaHHBIN METO/] HCIIOJIB30BAaH JIJIs OTIPE/ICIICHUS CTEIICHH JIera3aliy Iiacta
U TMPOTSHKEHHOCTH 30HBI C PA3IMYHON CTENEHBIO JIerasalyu, a TakkKe s
MOCTPOCHHUS TIOJICH IABJICHHS Ta3a B 30HE BIMSHUS JACTa3al[MOHHON CKBaKUHBI.

Kpome Toro, mpoaHanu3MpoBaHBl JHMHEHHas, mapabonudeckas W [-oOpa3Has
3aBucuMoctH p = f(r, t), OLEHKY KOTOPBIX MPOBOIWIM NO (AKTOPYy CYMMapHOTO
ra30BbIJICICHHS B CKBXHHY. YCTAHOBICHO, YTO TPH MPEJABAPHUTEIHLHON Jera3ainu
YTOJBHBIX TUIACTOB C YBEIMUYCHUEM IMPOIOKUTEIBHOCTH PabOThl CKBAKHUHBI OTME-
YacTCsd YMCHBUICHHWE TEMIIAa IIPUPOCTa CYMMAPHOI'O Ta30BBIACICHUSA B CKBAXUHY.
TaKOMy N3MCHCHHIO METAHOBBIACICHUA BO BPEMEHH OTBECYACT 3aBUCUMOCTH, Xapak-
TEPHU3YIOIIasi H3MEHEHHE CYMMApPHOTO Ta30BbIJCICHUSI B CKBXKUHY BO BPEMEHU MPH
J-00paszHOM pacripe/esieHln JaBICHUS] ra3a W Ta30HOCHOCTH B JIEra3sUpyeMoll 30He
miacra [5].

W3 BhIIECKa3aHHOTO BBITEKAET HEOOXOMUMOCTh B Ooyiee TIIyOOKOM HCClie-
JIOBaHUH BONpPOCa OLEHKH d(P(HEKTHBHOCTH Jera3aluy yrojibHbIX MIIACTOB (0OCOOEHHO
BBIOpOCOONaCHBIX) 1O (akTopy maBieHuss rasa. llepemerieHue Oe30mMacHON 110
(bakTopy BHE3aIHOro BBIOpOCA YIVII M Ta3a 30HBI Jera3aluu rs (M), OLCHHBASMON
0€30MacHOI BETMIMHOM Ta30HOCHOCTH Xg (M>/T), OIIpeeneHo o hopMyie

r=ast | (6.35)

e o — Kod(pPUIMEHT, YNCIIEHHOE 3HAYeHHE KOTOPOTO COOTBETCTBYET O€30IMacHOM
BEJIMYMHE T'a30HOCHOCTH Xg M 3aBHCHT OT CBOWCTB IUIacTa. [lJIsi OpHEHTHPOBOYHBIX
pacyeTroB 3TOT KOd(duImeHT MokeT ObITh mnpuHAT paBaeiM 0,4, 0,5 u 0,6
COOTBETCTBEHHO I 6e30MacHoi Ta30H0cHOCTH 5, 7 1 10 M*/T; t — MPOIOIKUTENLHOCTE
Jierasalyy, CyT.

Qopmyna (6.34) pexoMmeHIyeTcs Uil ONpEJeNICHUS MPOTSHKEHHOCTH
0e30macHOM 30HBI JIera3allii BOJHM3HM CKBaXKHMH, a TAKXKE Ul pacdyeTa pacCTOSHUS
MEXIy CKBaXMHAMH B JETa3sMpyeMoM OJOKe IIacTa Ha CTaTUH IPOCKTHPOBAHHS
maxT (Ri = 2r5), xorma HeT wWH()OpPMAIMKU O TAa30BBLACICHUM M IapameTpax
ra300T/Iauy IJIaCTa B JIera3aliOHHbIC CKBXKHHBI. B TOM e cilydyae, Korja U3BeCTHBI
mapaMeTpsl  ra3o0TJa4d  BBEIOPOCOONACHOTO  IUIACTA,  PACCTOSIHUE  MEXKIY
apajieIbHO-OJHHOYHBIMU CKBOXHHAMHU R; (M) B Ierasmpyemom OJIOKe ImacTa MpH
Kod(hUIIMEHTe aeTa3anni K, ciieayer pacCIuThIBaTh Mo Gpopmyie (6.22).

Ilo JaHHBIM U3MCPCHUA ra30BOI0 JABJICHUA U U30TCPMbI 061116171 METAaHOCMKO-
CTH YIJISl PacCUMTHIBAIACh FA30HOCHOCTH IUTACTa U TpaOaHATUTUICCKUM METOJIOM
OIIPEIENISUIOCh KOJMYECTBO METaHa, KOTOPOE JODKHO OBUIO BBIICIUTHCS B CKBOKUHY
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13 JIeTa3upyeMoii 30HbI 32 BpeMs t QYHKIIMOHUPOBAHUS CKBOKUHBI (puC. 6. 7). 3aBu-
cumocth Q = f(t) mpu nuHeiHOM (puc. 6. 7, kpuBas 1) u napadoauueckom (puc. 6. 7,
KpHUBasi 2) pacrpeleiecHUH ra30BOr0 JaBJICHUS BOJIM3U CKBAXKUHBI XapaKTCPH3YETCS
YBEJIIMYEHUEM TEeMIIa IPHUPOCTa CyMMAapHOTO T'a30BBIICIICHIS B CKBaXKUHY BO BpeMe-
Hu. [IpakTHdeckn mpu Jera3anuy YrojdbHBIX ITUIACTOB CKBAKMHAMH C YBEIHMUECHHEM
MIPOJIOIDKUTEIBHOCTH WX PabOTHl OTMEUAETCsl YMEHbBIIEHUE TeMIa MPUPOCTa CyM-
MapHOTO METaHOBBIJCICHHUS B KXKIYIO MMOCICIYIONIYI0 CIUHHILY BpeMeHU. Takomy
m3meHeHnto Q = f(t) oTBedaeT KpuBas 3, IpeacTaBIcHHAs HA pHC. 6. 7 U XapaKTepH-
3ylomias U3MEHCHHE CYMMAapHOTO METAHOBBIICICHUS B CKBOKHHY BO BPEMEHH MpHU
J-06pa3zHoM pacmpeneneHUn Ta30BOTO JIABICHUS M TA30HOCHOCTH B JieTa3upyeMOil
30HE I1acTa [5].
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25
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IIpono/kaTEILHOCTD APeHAPOBAHHSA, CYTKH

Pucynok 6.7. HzmeHeHue 60 6peMeHU CYMMAPHO20 KOTUYeCmEa MemaHd, 6bl0eIusuie20cs
8 CK8AXCUHY U3 NOTYSPAHUYHO20 MACCUBA:
1, 2, 3 — coomgemcmeenHO npu TUHENHO, NapaboaIudecKoll u_[~0opasHoii 3asucumocmu p = f(r,t)

6.4. Iloka3zaTenu Aerazaumu yrojbHbIX IIAXT
ITokazarenu merazanuu yrojbHBIX IJIACTOB Ha maxtaXx BopkyTel u Ky3zbacca
cBeJieHbI B Tabm. 6.2 u 6.3. 13 stux tabnui BuaHo, yro Ha | maxre AO «BopkyTtay-

TOJIb» IeOUT KaTHPOBAaHHOTO MeTaHa Kojebaics ot 21 g0 110 M>/MUH, B Ky3neukom
Gacceitae — 10 57 M>/MuH.
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Tabnauma 6.2
IToka3zarenu aera3aiuu Ha maxrax BopkyTsl

JleGut MeTaHa, M>/MUH 2 o
o < © -
= " E) g
= 3 o ] 5 9 £ 8
= el = 5 s = o o .
< £ 4 m = S = S ST
& —~ =5 = = Z 0O = = (5}
x < s & =z oo EE| E 5 o
< F o C 2 g S A =S| &5 E
= Z 8 S g 5 23 £ 3| =8¢
k z = 2 E =20 887
~ ] B SE | 2E| ¥
= 4 g é E =
BopxyTuHckas 4020 179 110 60 34-42 0,61
3amnossipHast 3724 138 46 59 50-52 0,33
Komcomonbckas 3938 137 55 58 38-40 0,40
CesepHast 5573 118 77 32 46-47 0,65
Asta-Sra 2191 73 21 20" 33-35 0,29
#) Henonvzosano ¢ eazom, kanmuposantvim Ha wiaxme « Ceseprasy

B mepuox manbonbemero passutusa nerazamun B 6.CCCP (1986—-1988 rr.) Ha
212 maxtax exxeronHo Oypmmn 2350-2400 kM CKBaKMH, YTO COCTABISUIO B CPETHEM
Ha oxHy maxty 11 kM ckBaxuH, B Jlon6acce — 7, B Ky3bacce — 4,5, Ha BopkyTckom
mectopoxkaenun — 10 u B Kaparannunckom Oacceitne — 29 kM ckBaxxuH B roj. Ha
maxTtax 0.CCCP Ha 1 M CKBaXHMHBI MPUXOIIIOCE 620 M> U3BIEYEHHOIO METaHa, B
Honbacce — 950, B Kysbacce — 580, B Kaparangmackom Gacceitne — 265 u Ha Bop-
KyTCKOM MeCTOpoxkaeHnH — 2600 M. B mocineaHeM cityuae BEICOKHE yEIbHbIE TTOKa-
3aTeNu Jlera3aiuy 00yCIOBICHBI IIUTEIbHBIM CPOKOM (DYHKIIMOHUPOBAHHUS (DJIAHTO-
BBIX U YYACTKOBBIX CKBaXKHH, MPOOYPEHHBIX Ha MOpa0aThIBAEMBbIC TUIACTHI TP BOC-
XOZSIIIEeM TopsaKe oTpaboTku miactoB UerBeproro u Tperbero, a HU3KUE TTOKA3aTe-
mu B Kaparannmackom OacceifHe OOBSCHSIOTCS IMUPOKUM MpPUMEHEHHUEM HHU3K0d(-
(hexTUBHOI OapbepHOM Jera3aiuu MpH MpOBEIeHUH BbIpaOOTOK (28 % 001mero o0b-
eMa OypeHUs] CKBaXKUH).

Tabnuma 6.3
[okazarenu jgerasanuu u razoorcoca Ha maxrtax Kysoacca

JleGur CyMMapHBIi
JloObrua ko3 dueHT
MeTaHOOOMIBHOCTh, | U3BICUYCHHOTO
[laxra YIS, 5 usBneuenus | [pumedanue
M°/MHH Me€TaHa,
T/CyT 3 MeTaHa, J0JI1
M°/MUH
e
uM. SIpocnas-
1353 21 2 0,10
CKOTO
um. Kuposa 6635 62 23 0,37
Komcomorerr 3581 90 56 0,62
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OkoHuya"nue Tabnuus 6.3

JeGur CyMMapHBbIii
JloOb1va k03 urneHT
MeTaHo0OMITBHOCTD, | U3BICYEHHOTO
[laxta Y, 5 u3Bneuenust | [Ipumeuanue
M’/MHH MeTaHa,
T/CyT 3 MeTaHa, J0JIH
M’/MUH
e.

TTonbicaeBckas 3248 58 36 0,62
OxkTsI0pbCKast 2376 53 30 0,57
3apeunas 3196 27 20 0,74
UepTtHuHCKast 1716 70 27 0,39

24 cKBaxu-
AobamreBckas-H 5658 143 54/1,1% 0,38/0,01% HEI 110

mwiacry 14
3bipsiHoBCKas-H 230 52 37 0,70
IO6uneitnas-H 6567 97 57 0,58
Tomckas-H 2849 41 1 0,02
OcunnaukoBckas | 3780 68 1 0,01

77 CKBaXXHH
AnapnuHcKas 5856 36 18/4,3" 0,50/0,12 T10 TUTACTy

3-3a

I'pamotennckas | 2902 12 3 0,25
. B et 748 45 13 029
Ha
VYcunckas 1427 29 3 0,10
Kpacnoropckas 1557 21 2 0,10

*) Yucnumens — 6ce2o, 3HamMeHamenb — CK8ANCUHbL NPeOBApUMenbHol de2asayuu paspabamsléae-

Moeo niacma
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7. METAHOOBMJIBHOCTb BBICOKOITPONU3BOANTEJIbHBIX IIAXT.
KATEI'OPUU OITACHOCTU YI'OJIBHBIX IHAXT ITO METAHY

7.1. BoiesieHHe MeTaHa MPU OYMCTHOI BbleMKe YIroJbHbIX IJ1ACTOB

lazonmmHamMudeckne MpOIEcChl, MPOTEKAOIINE B YTOJBHOM IUTACTEe, KOJIHYe-
CTBEHHO OIICHHUBAIOTCS WHTCHCUBHOCTBIO BBIJEJICHUS METaHa W3 YIJIEMOPOIHOTO
MAaCCHBa B BBIPA0OTKH M CKBaXWHBI. OHH CYIIECTBEHHO CBS3aHBI C MPHUPOIHBIMU
CBOWCTBAMH IUTACTa, IepepacipeelicHHeM TOPHOTO JABJICHUS B MacCHBE H IIPOU3-
BOJIMTEIILHOCTHIO OUMCTHBIX 3200€B.

OCHOBHBIMH (paKTOpaMH, OMPEICIIAIONIMMA HHTCHCHBHOCTh MCTAHOBBIJICIIC-
HUS U3 COMMKEHHBIX IJIACTOB, SBISIOTCSA BEIMYMHA MEXKAYIUIACThSI U CKOPOCTH JBU-
’KEHHUSI OYUCTHOTO 3a00s. BenunHa MHTEHCHBHOCTH METAHOBBIJICJICHUS B CKBAKHHBI
B 30HE NMPHUPOTHON MPOHUIIAEMOCTH YTOJIBHOTO IUTACTA OINPEICNAeTCS Ta300THaadeH
mJacTa, XapakTepu3yeMoil BEIMYUHONW HAYalbHOTO YJEIbHOTO METAHOBBIIEICHUS H
CKOPOCTBIO €r0 CHI)KEHHUsI BO BpeMeHH. HayalbHOe MeTaHOBBIJENICHNE B Jlera3aly-
OHHBIC CKB)XHHBI IPOIOPIIMOHATHFHO HAYaIEHOMY METAaHOBBIICICHUIO U3 IUTacTa B
MTOJITOTOBUTEIHHYIO BEIPAOOTKY M 3aBUCHT OT METAHOHOCHOCTH U MOITHOCTH IUIACTA,
a CKOPOCTh €T0 CHHKCHHS BO BPEMEHH — OT TUIyOWHBI 3aJIETaHMsI IJIACTa, €ro MOIIHO-
CTH U BBIXO/Ia JIETY4UX BEIIecTB [7].

DddexkTuBHOCTD JAera3anuu COMMKECHHBIX IUIACTOB CKBAXKHHAMH, MPOOYPEH-
HBIMH W3 TOPHBIX BBIPA0OTOK WM C 3€MHOH TOBEPXHOCTH, 3aBHUCHT OT MapaMeTpOB
CUCTEMBI pa3paboTKH, CXeMBbI MPOBETPUBAHUS BHIEMOYHOTO yUaCTKa M CKOPOCTH TTO-
JIBUTaHUS OYUCTHOTO 32005, OTpHIIaTeIbHOE BIMSIHUE BBHICOKOW CKOPOCTH TOJIBUTa-
HUS JIaBbI HA (QPEKTUBHOCTH JIera3aluu CONMKCHHBIX TUIACTOB YCTPAHSCTCS KOJH-
YEeCTBOM JTUTEIBHO (DYHKIIMOHUPYIOMIWX Ha BEIEMOYHOM YYaCTKE CKBAXXHH M HaydY-
HO 00OCHOBAHHBIMH TTapaMETPaMU JIeTa3aIi.

B BBICOKOMETaHOOOMIIBHBIX MaxTax (hakTuueckne oObEeMbI YAESIbHOTO MeTa-
HOBBIJICIICHUSI HAa COBPEMEHHBIX TIyOMHaX MoJ3eMHON 100buM yriast B Poccum co-
CTaBJIAIOT B cpestHeM 18,6 M*/T, mnm 13,3 Kr MeTaHa Ha TOHHY JOOBITOTO yIJis, T. €. B
1,6 pa3a OoibIlle METAaHOBOTO IOTECHIMANa pa3pabaTbiBaeMoro Iuiacra. [IpuHymam-
TeNbHOE M3BJICUECHUE METaHa M3 MCTOYHUKOB €r0 BBIIEICHUS MyTEM UCTIOIh30BAHHS
TPaUIIMOHHBIX CIIOCOOOB Jera3aluu pa3padaThiBAEMbIX U CONMKCHHBIX YTOJIBHBIX
IJIACTOB CHMIKAET METAHOBBIJICIICHUE U3 TIEPBLIX TOJIbKO Ha 15-20 %, U3 BTOPHIX — HA
40-60 %.

MeTaHOBasi OMACHOCTh OCTABIIMUXCS TIOCIIE PECTPYKTYPH3AIMH YTOJBHON OT-
paciu IeHCTBYIOMUX MaxT Poccuu xapakTepHa TeM, 4YTO CHMYKEHO YHCIIO B3PBIBOB U
BCITBIIIICK METaHa, XOTS IPOHMCXOAWIH OHH C Oojice KaracTpo(pUIeCKUMHU MOCIE-
CTBHSIMH IO YHCITY MTOTHOIINX IIAXTEPOB, 00beMaM pa3pyIICHH TOPHBIX BEIPAOOTOK
1 BBIBOJIa U3 CTPOSI IAXTHOTO 000pyaoBaHus. BeposTHOCTh popMHUpOBaHUS B3PHIBO-
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OTIACHBIX CUTYAIMi B YCIOBHSIX MOJ3€MHOI pa3pabOTKH METAaHOHOCHBIX IUTACTOB yT-
7 00yCIIOBIIEHA, TPEXJE BCEro, HAPYIIECHHSIMH Ta30BOTO PEXHMMa IPH BBICOKOI
MIPOU3BOIUTEIBHOCTH KOMOAHHOB IO JOOBIYE YIS, OOMIBHBIME BBIACICHUSIMHU ME-
TaHa U YeIoBeuecKuM (akropom [19-24].

ITocre xatactpoduueckoil aBapum Ha maxte «Pacmanckas», 00ycIOBICHHOM
B3pBIBAMH METaHOMBUIEBO3AYIIHBIX CMECeH, CpeaHecyTouHast 1oObIYa yriud Ha psjae
ra3oBbIX maxT Poccuu OblTa aIMUHUCTPATUBHO CHIDKEHA. TaK, IPH UTMHE OYHUCTHBIX
3a60eB 250-300 M, 000pyZOBaHHBIX OTCYCCTBEHHBIMH WU 3apPYOCIKHBIMHI KOMITICK-
caMH, CpeIHeCyTOYHas M00BIYa YIS Ha METAHOHOCHBIX IUTACTaX PEKOMEHJOBaHa B
clenyromux oobeMax: 3—5,3 ThIC. T Ha IUIACTaX C BBIHUMAEMOW MOITHOCTBIO 1,7—
2,1 m; 2,7-4,0 TBIC. T — IpU BEIHUMaeMoO# MomHocTu 2,4-2,5 M; 4,0-6,7 ThiCc. T — Ha
IUTacTax MOMIHOCTEIO 2,7—4,5 M. B TO BpeMst Kak O4MCTHas TeXHHUKA 0€3 OTpHUIIATEIIh-
HOTO BJIMSHUS Ta30BOTO (akTopa crmocodHa m1o0sBaTh 10 30 THIC. T yIiiA B CYTKH H
Gonee.

VIHTeHCUBHOCTH BBIJICJICHUS METaHA B IIAXTaX M OTHECEHHE UX K KaTeropuu
OITACHOCTH 110 METaHy IpHBEJcHA B Ta0N. 7.1, B KOTOPOil KpoMme MEepedHs BBICOKO-
MIPOM3BOIUTEIBHBIX MIAXT JaHBI MOKA3aTeNN CPEIHECYTOYHOM JOOBIYN YT U MeTa-
HOOOMJIBHOCTH, a KaTeTOPHU OMACHOCTH IIAaXT IO METaHy B COOTBETCTBHH ¢ UH-
crpykuuei [9].

Amnanu3 00beMOB BblEIEeHHs MeTaHa B maxtax Bopkytsl u Kysbacca cBuje-
TEJIBCTBYET O TOM, YTO MPH CPEAHECYTOYHOH MoOBIYe yrirst oT 5 mo 15 TeIC. T abco-
JIOTHAS METAHOOOHMIBHOCTE maxT gocturaet 100-150 m*/mun B ycmosusx Bopkyt-
CKOro MecTopokaeHus u 5—170 m*/mun — B Kysuenkom Gacceiine.

7.2. HayuHoe 000cHOBaHHE KATETOPUM ONACHOCTH YIrOJIbHBIX HIAXT [0 METAHY

B cootBerctBuu ¢ IlpaBunamu Ge3zomacHocTn u MHCTpyKimen [9] yroasHbIe
IIaXThl IO OTHOCHUTEJILHONW METaHOOOMIBHOCTU MOJPA3JCNAIOTCS Ha 4 KaTeropuw,
KpPOME TOT0, BBLICISIOTCS LIAXThl HEra30BbIC M ONACHBIC 110 BHE3AIHBIM BhIOpOCaM
yriasa (mopojsl) u rasa. OTHOCHTENbHAas METaHOOOMIBHOCTh ImaxT BopkyTsl u Kys-
Oacca cocTaBisieT cooTBeTcTBeHHO 33—101 M*/T m 11-41 M*/T, cBepXKaTeropHbIX
maxT —14-83 M>/T, onacHbIX O BHE3aIHBIM BLIOpOcaM yriis u rasa — 33—102 m%/t.

[Tpn cpennecyTouHoi noObue yriisi B jaBax maxT AO «Bopkyrayromsy 1o
2200 TouH (mact YetBepTsiil) u B maxtax Kysdacca B mpenenax 6000-26 000 TorH
(nmaBbI o Tmacty bomabipeBckuii B maxte uM C.M. KupoBa u 1o miacty 52 B maxrte
«KOTHHCKas») CBA3b MEk/y METaHOBbIIEJIEHUEM B OYUCTHOM 3a60€ Loy (M3 /MuH) U
00beMaMH CyTOYHOU T0OBIUN yIIisl Ac (T/CyT) ONHMCHIBAETCS 3aBUCHMOCTBIO

Lu=1iAc+ I, (7.1)
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rae i — Ko3pPUINEHT, XapaKTePH3YIOINK MPUPOCT 0O0HEMOB BBIZICIICHHUS METaHA C
KaXJ10i 0OBITOM TOHHBI yriisl, M>-CyT/(T-MHUR);

Iy — poHOBOE METaHOBBIIETICHHE B OYUCTHOM 3a00€ 10 Hadana paboThl KOMOaitHa 1Mo
Pa3pyLICHUIO YIS, M>/MHUH.

Tao6numa 7.1
Kareropun yronpnbix maxt Poccuu mo metany [9]

Kareropun maxt
®denepanbHbIE OKpYyTa, Bcero
OpraHu3alul Herazoseie | 1 I | I Cepxica- | BriGpoco- 1axT
TETOpPHBIC | OIACHBIC

1 2 3 4 |5 6 7 8
Cesepo-3anagHblii OKpyr 1 - 1 |- 2 4 8
Ilaxta Ne 1-5 pyauuk 3 3 | | B |
Bapennoypr
AO «BopkyTtayromib» - - - | - 1 4 5
AO «lllaxra «MHTayromb» - - 1| - - -
AO «JlenuHrpaacnanerp 1 - - | - - — 1
FO:xHbIii (enepanbHbIi 9 1 | 3 B 10
OKpYr
Ypaubcknii QenepaabHbIi _ 3 _ 1 "
OKpYT
Cubupckmuii peaepaabHbIi 3 10 7 19 20 15 61
OKpYr
AO «YK «CesepHbiit Kyz0ace» - - - | - - 2 2
AO «I11Y Anxepckoe» - - - |1 - - 1
AO «CYSK»M (Cubupckuit B 3 e 4 B 10
(henepanbHbIA OKPYT)
AO «CYDOK-Kysbacce» - 2 1|2 4 - 9
AO «CYDOK-Xakaccus» - 1 - | - - - 1
AO «benon» - - - | - 1 2 3
AO «3eHKOBCKOE IIaxTo- B 3 1y | | 3
yIpaBICHUE»
AO «OYK «Osxxy30accyroms» - — 2 |1 4 4 11
000 «Xommuar Cudyriemeny - - 1 - 2 - 3
3AO0 «lllaxToynpasieHue 3 3 | - B |
«Tanguuckoe-tOxHoe»
3A0 «lllaxroynpaBienue 3 1 | 3 B 1
«Tamguackoe-Keipraiickoe»
AO «}Oxwubiit Ky3oace»
(000 «YK Meuen- - - - |1 - 2 3
MaiiHuHr»)
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OxkoHuanHue tabnuue 7.1

Kateropuu maxr
DenepanbHble OKpYTa, Bcero
OpraHu3anuu Herazoseie | 1 11 11T Cepxra- | Beipoco- axT
TErOpHbIC | OIACHBIE

1 2 3 4 5 6 7 8
3A0O «Pacmajckas YK» - - - - 3 — 3
3A0 «CrtpoiicepBuc» - - - - - 1 1
AO XK «CJC-Yromb» — 1 1 2 - - 4
000 «O6wvenunenue «I1po- B B B B B 3 3
KOIIBEBCKYTOJIbY»
000 «KOKC-Maitauar» - 2 1 - 1 - 4
000 «YK IIpomyriecObT» - 1 - - 1 - 2
000 «POBEP» - - 1 - - - 1
00O «YronbHas KOMIAHUSL B | B B 3 B 4
«3apeuHas»
000 «O3Y bnok Ne 2 maxra B | B B B B |
«Amnxepckas-tOxHas»
I[a.ﬂbﬂeBocTo:mbm ) 6 3 3 1 _ 9
(enepanbublii OKpPYr
AO «CYDK» ([lanbueBo- B 3 3 3 3 B 3
crounslii PO)
AO «IIpumopckyromb» (CYDK) - 1 - - - - 1
Ounnan «lllaxToynpasienue 3 1 3 3 3 3 |
«BocTounoe»
AO «Ypramyroib» - 2 - - - - 2
000 «YK Meuen-MaitHuH» B | B 3 3 B |
AO XK «SIkytyrons»
AO YK «HeproHrpuyrob» | 3 3 B 3 B |
(AO «YK Konmap»)
000 «YK «CaxanuHyroub - - - - 1 - 1
000 «CaxanuHyromnb-6» 3 B 3 3 | 3 |
(mmaxra)
AO «lllaxta HaropHas» - 1 - - - - 1
AO «lllaxTa YroabHas» - 1 - - - - 1
000 «2Opunm-Txan» maxra | B B B B B |
YynpmakaHcKas
Orpacan 129 17 1 8 | 10 23 19 89

13,5 19,1 9 | 11,2 25,8 21,4 100

*) Yucaumens — yucio waxm, 3HameHamens — 005 8 NPOYEHMax
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Tabnuma 7.2
YcnoBus BeACHUS MOA3EMHBIX paboT MO 100bIYe YIS

q
[ny6una ropasix | MeTaHOOOUIBHOCTH neno
Jlera3aluOHHbIX
pabot, M IaxT . s
CTaHIHH 3
5 % 5 2
a B = E
g £ 5 €
°© x Z £ S 29
S| = = - oD < >
z Z 2 = o 2 2%
< el L T 5 = S o %
: i 3 S| §| 2| £ | 5B
=9 = 5 s g z 5 2
5} 3 = = 3 3 Q 5 8 &
=¢ = o = e 3 2 = 8 8
o g = S £ s g 58 =
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CeBepo-3amnaHbIit 1058 1058 617 41,4 7 - 11
619 684 4
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FHBIH 1110 | 1130 40 :
VYpansckuit 580 580 4,1 14,8 - — -
286 321 36.4
Cub i 15,6 88 1 26
HOHpCIiH 800 830 2220 ’
143 153 1.6
JTaibHEBOCTOYHBIH 280 320 14_1_6 0,6 - - -
*) Yucnumensv — cpeOHsis, 3HAMEHAmenb — MaKCuManbHas

DKCIIEpUMEHTAIBHO OIPECIICHHBIC 3aBHCUMOCTH, BKITIOYAsl BEJIMYHHBI (DOHO-
BOT'O METAaHOBBIACICHUS /) B JTaBaX W KOJMYCCTBCHHBIC MMOKA3ATEIN POJIM pa3pabdaThl-
BaeMOTo IuIacTa B (POPMUPOBAHUK METAHOBBIX TIOTOKOB (TTOKA3aTENb «i») B MIPOIIECCE
paboTbl kKomMOaitHa o 0TOOWKE YIJIsl, MPUBEEHBI B Ta0J. 7.2. AHAIIOTUYHAS JTMHEHHAs
3aBUCHMOCTh MHTECHCHBHOCTH METaHOBBLIENEHUS (/) OT CPeTHECYTOYHOH JOOBIYH
yri1st (Ac) OTMedeHa ¥ Ha BEIEMOYHBIX YYACTKaX ¢ MHBIMH MOKa3zaTessiMu 7 [1, 57.

Kateropuu onacHoCTH yrojpHbIX 1IaxXT Poccun u ycrnoBusi BeeHUSI OUYUCTHOM
BBIEMKH YTJISl IPU OTPabOTKE METAaHOHOCHBIX YTOJBHBIX MJIACTOB B CTPAaHE MpPUBEAE-
HBI B Ta0n. 7.3-7.4. U3 npencraBneHHol HH(OPMALMK O KaTErOpUH YTOJIbHBIX MIAXT
M0 METaHy BHIHO, YTO 77 IWIAXT SBISIOTCS METaHOBBIMHU (86,5 %), 52 maxTs
(58,4 %) — MeTaHOOOMIBLHBIMU, HaMOOJIEE OMACHBIMU IO METaHY SIBIISIOTCS IIAXTHI
Cesepo-3anagaoro u Cubupckoro OKpyros, To ecThb maxTel BopkyTs! u Ky3bacca.

CornacHo geiictBytouuM B P® 1B yrospHble maxThl 0 KaTeropuud MeTaHO-
BOIl OMMACHOCTH YCTaHABJIHMBAIOTCS IO BEJIMYHHE OTHOCHTEIFHONW METaHOOOIFHOCTH
¢ uHTEpBanoM 5 M>/T. IIpm 5TOM, MpaKTHKa MOA3EMHBIX TOPHBIX PabOT CBHIETENb-
CTBYET, UTO BCIIBIIIKH M B3PBIBBI METAHOBO3IYIIHBIX CMECEH CIyJajich Ha IIaxTax
BCEX KaTeropuii MeTaHoBOW onacHOCTH. OOYCIIOBICHO 3TO, MPEXIE BCEro, CIy4asMu
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3ara3sMpoOBAHUS TOPHBIX BBIPAOOTOK, CYNIECTBEHHBIM POCTOM IPOM3BOIUTEIHHOCTH
yriaepaspymammux KoMOaifHOB, METAaHOHOCHOCTBIO IUIACTOB YIUIS, HapyIICHUSIMHU
HOPMATUBHBIX MAPaMETPOB PYAHUYHOTO BO3AyXa M MPABHUI TCXHUKU OC30IMaCHOCTH.
Bornee Toro, moka3zarenh METAaHOBOW OIMMACHOCTH MIAXTHI 110 BEIMYNHE OTHOCHTEIBHOM
METaHOOOMIIPHOCTH TIPH CYIIECTBYIOIICH BBICOKOTPON3BOANTENFHON TEXHHUKE MO-
3eMHOT0 NPOU3BOJICTBA YIJIS SABIAETCS KOCBEHHBIM [9] M ycTymaeT oOBEKTHBHBIM
3HAYCHMSM aOCOJIFOTHOTO METAHOBBIICICHUS B TOPHBIX BBIpaboTKax [5].

XapakTepHOi 0cOOCHHOCTBIO (DAaKTHUECKHUX JAHHBIX SBISCTCS TO, UTO:

1) 6 maxT B TeueHHe roja Jo0kIBaK B cpenHeM Oosee 10 ThIC. T YIUIA B CyTKH
(Tabun. 7.4), npuuem npeumyinecTBeHHO Ha maxTax [-III kareropwuii mpu abCOMOTHOM
METaHOOOUIBLHOCTH 5,4—51,9 M>/MUH U OTHOCHTENBHOI 0,5-6,6 M/T;

2) Hanbosee METaHOOOWITBHBIC MIAXTHl BOPKYTHI H3BICKAIOT CPEICTBAMH JeTa-
3arm ot 52 1o 114 M?/MUH MeTaHa ¢ TOCTATOYHO BRICOKUMH 00BbEMaMHU T0OBIBAEMOTO
YIS

3) omacHble 1O BHE3aNHBIM BBIOpOCAM YIUIsl M Ta3a MIaXThl (HA MPUMEpe MIaxT
BopkyThbl) B CBsI3H O creHU(MUKON CI0KHOCTH OpraHU3anuy padoT 1o J00kIYe yIIisi B
CpelHeM B 2 pa3a MEHee MTPOM3BOANUTEIIHHEL,

4) moxa3areslb OTHOCHUTEIBHOW METAaHOOOMIBHOCTH IIAaXT MPU BBICOKHX 00BE-
Max J0OBIYM yTIIS 3aHMKAET CTEINEeHb X OMACHOCTH 0 MeTaHy. DTO BUAHO Ha IpUMe-
pe maxTbl «KoTuHCKas», Te IpH cpeHecyTouHoi noobae 11 578 ToHH yris u ee ad-
COJIIOTHOI METaHOOOWIBLHOCTH, paBHOM 51,9 M/MHH, OTHOCHTENbHAs COCTAaBHIIA
6,64 M°/1. 11laxTa B TAKMX YCIOBHSX OTHOCHTCA KO Il KaTeropuu ee OmacHOCTH IO Me-
TaHy [9], X0Ts aGCOMOTHOE METAaHOBBIJIENICHNE JOCTATOYHO BBICOKOE.

VicxonHble NaHHBIE U PE3yNbTaThl pacdeTa METAHOBBIIEIEHHS Ha BBIEMOYHBIX
yYacTKaxX YTOJBHBIX IaxT IPUBEICHHI B Ta0I. 7.5 1 7.6.

Tab6numa 7.3
MeTaHOO6I/IJ'IbHOCTI) IaxT "u KaTeFOpI/lI/I HUX OIMACHOCTHU I10 MeTaHy

MeTaHo00HIBHOCTD OObeMbl
U3BIIEYEHHOTO
JloGbrua MeTaHa Kareropun
IlaxTa, mact a0COJIOTHAsI, | OTHOCHUTENbHAS, | YT, cpeacTBaMU OITACHOCTH IO
M /MuH M/T T/CyT JieTa3ay 1 Metany [9]
ra3oorcoca,
M/MUH
«Bopraropckas» 126,15 17,35 10465 51,94 CBepxKareropHast
«CeBepHasn» 148,9 72,3 6888 113,8 Bri6pocoomnachas
«BopkyTHHCKas» 100,5 101,6 4095 44,4 To xe
«Komcomosbckas» 1433 59,8 6172 87,2 -«
«3anospHash» 105,3 86,2 5486 53,3 -«-
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OxkoHuaHue Tabnuuel 7.3

O0BeMBI
MeTaHOOOUIBHOCTD U3BJIEYECHHOTO
JloBbra MeTaHa Kareropun
[laxra, rmiact cpeacTBaMu OIACHOCTH 10
yrist, T/CyT
a0COJIFOTHASI, | OTHOCUTEIIbHAS, Jiera3anuu u Metany [9]
M/MUH M/T ra3oorcoca,
M/MUH

«3apedHas 88,4 11,74 12787 51,58 CBepxkaTeropHas
«Gapeunasy (wy 61,75 13,8 6440 23,67 To e
«OKTAOPBCKHID»)

11
(HIOTOCYXHHCKB | g6 6o 25,4 6682 14,89 -«-
mtact 29a u 26a
«ITomocyxuHckas 31.95 28.85 2065 3 -
mwiact 30
«MVYK-96» 35,44 31,32 4796 0,24 CBepxkaTeropHas
Hm. C.M. Kuposa 100,41 12,84 11274 65,82 To xe
Wm. 7 Hosiops 27,75 6,17 6480 6,43 -«-
«ITonbicaeBckasn» 46,83 52,85 5321 24,88 -
Wwm. B.J. Slnes-
CKOro (OBIBIII 51,9 6,64 11578 30,52 111
«KoTuHckasn»)
Ne7 25,72 4,66 7945 13,96 I
«Tannguackas- 165 1.8 13074 38 I
BamnagHas 1»

T _
o aHeRa 54 0.5 14561 1.4 I
BanagHas 2»
«Ecaynbckasn» 169,3 59,5 4952 140,0 CBepxKareropHast

TO6unei
(CDmICHHAT 106,6 325 4724 53,0 To e
(2 paiion)
«I'pamoTenHCKasD) 37,7 8,9 6132 22,0 11T
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OTHECeHNEe YTrOoMbHBIX MIAXT K KATErOPUH METaHOBOW OIACHOCTH ITO TOKa3aTe-
JII0 OTHOCHUTEIBHOM METaHOOOMJIBHOCTH HEIeIecoo0pa3Ho, MOCKOJIBKY IMPOU3BOJI-
CTBO YIJISl B HACTOSIIIEE BPEeMsI 3HAUUTEIHLHO BO3POCIO, IMOBBICWIIACH M MHTCHCHB-
HOCTb METAaHOBBIICIICHHS B JIaBax, YTO CBS3aHO C YBEJIMYCHHEM I'a30HOCHOCTH ILIa-
CTOB M POCTOM TEXHHYECKOH MPOM3BOAUTEIBHOCTH KoMbaitHOB. [Tpn aToM, mo ycra-
HOBJICHHBIM NpaBmwiaM [9] myTéMm pgeneHus aOCOTIOTHOM METaHOOOMIBHOCTH Ha
Gonbirie 00bEeMBI JOOBITOrO yIisl yMEHbIIAeTCs MOKa3aTeldb OTHOCUTEIBHOI MeTa-
HOOOMJILHOCTH OYMCTHOTO 320051, B PE3yJIbTaTe YEro yCTaHaBIMBacTCs Oojee HU3Kas
KaTEeropusi OMaCHOCTH LIAXTHI 110 METaHY.

Crny4yan B3pBIBOB METAHOBO3YIIHBIX CMECE B IIaxTax C HU3KOW MeTaHO-
OOMITBHOCTBIO U JJAXKE B HETA30BBIX IMIAXTax [S5], CBUAETEILCTBYIOT O HEOOXOAMMOCTH
[IepecMOTpa YCTAaHOBJICHHOTO MOPSIIKAa OTHECEHHMS IIaXT K KaTerOPHU OIACHOCTH 10
METaHy, MOCKOJbKY ITOKa3aTellb OTHOCHTEIFHOTO METAHOBBIICIEHHS TIPH BBICOKHX
Harpy3Kax Ha JIaBbl HE OTpakaeT (PaKTHUYECKYIO OMAaCHOCTh BEICHHS TOPHBIX padoT
1o razoBomy (akrtopy (cM. tabm. 7.4-7.6). B cBs3u ¢ 3TUM, pelieHne ra3oBoi mpo-
6J1eMBl B BBICOKOIIPOM3BOANTEIBHBIX IIAXTaX JOJDKHO 0a3MpOBaTHCS, IPEXkK/IE BCETO,
Ha II0Ka3aTeIsIX Ta30HOCHOCTH IUIACTOB YTl M AOCOJIOTHOH METaHOOOHMIBHOCTH
OUnCTHBIX 3200¢eB. [ToaTOMY MONTOKEHHS, N3N0KeHHbIe B HCTpyKIMU [9] 1 B Tpynax
«Henens I'oprsaxa» [21, mo yCTaHOBIEHHIO KaTETOPHUH METAHOBOH OMACHOCTH IIAXT
JIOJDKHBI OBITh CYHIECTBEHHO IepepaboTaHbl. Il 4ero BBIOJIHEHBI MCCIIETOBAHUS
110 M3YYEHHIO, aHAIN3Y M IMPOTHO3Y A0COIIOTHON METaHOOOMIBHOCTH BBIEMOYHBIX
YYacCTKOB Ha BBICOKOIIPOM3BOJMUTEIBHBIX MOOruX maxtax Kysbacca n BopkyTsl, pas-
pabaThIBaIOMMX KaK OAMHOYHBIE TUIACTHI, TAK U CBUTHI IJTACTOB YIJIA C Jera3anueil u
0e3 Hee. MHTepBai MeXy KaTEropHsMH OIIACHOCTH YrOJbHBIX LIAXT MO aOCOIIOTHON
METaHOOOMIFHOCTH LEIeco00pa3Ho MPUHUMATh paBHbIM 10 M /MmuH [5, 20, 21].

Tak, O4HCTHRIMH PabOTaMH Ha BBICOKOIIPOU3BOAUTENRHOI maxTe uM. C.M. Ku-
poBa (AO «CYDK-Ky3bacc») mo miacty 24 moapabaThIBarOTCsl 2 TiacTa MOITHO-
cteio 1,5 u 1,3 M, HajgpabaThiBaeTCsl MIACT MOIIHOCTBIO 1,5 M M HIDKENeXaluii pa-
Oounii mact 25 momHocTeio 1,7 M. Cucrema pa3paboTku paboumx IniacToB 24
n 25 — nnIuHHBIE CTOJIOBI CHavalla 10 €ro MaJeHHIo, 3aTeM Mo BoccTaHuio. Crocod
YIpaBIIeHUsI KPOBJIEH — IMOJTHOE OOpyIIeHHWe Mopoj KpoBiu. Cxema MpOBETPHBAHUS
BBIPA0OTOK BBHIEMOUYHBIX YYaCTKOB — BO3BPAaTHOTOYHAS C MOJCBEKEHHEM HCXOJIICH
U3 JaBbl CTPYH. J{/1s CHIDKEHUS! HHTEHCUBHOCTU METAaHOBBIAEICHNUS B OUUCTHBIE 32001
1 BBIPAOOTKH BBIEMOYHOI'O Y4acTKa IPUMEHSIOTCS CIIOCOOBI MPeABapUTEIILHON Jiera-
3aIny, JeTa3aliy MoIpadaThIBAeMbIX TUIACTOB M BEIPAOOTAHHOTO MTPOCTPAHCTBA [5].

OtpaboTKa BBIEMOYHBIX CTOJIOOB IO IIACTY 52 BEAETCS CUCTEMOI JTMHHBIC
CTOJIOBI 110 NPOCTUPAHHUIO C TOJHBIM OOPYIIEHHEM IOPOJ KPOBIH, CIIOCOO BBIEMKH
yIJIsl — KOMOAWHOBBIH. METaHOHOCHOCTh pa3pabarkiBaeMoro rracta 52 (maxta «Ko-
THHCKas») COCTaBMJIA HA 4-X OCTABIIMXCS yJacTKaX BBIEMOYHOT'O ITOJIS, TIOOYEPEITHO
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oTpabaTeiBaeMBIX Ha riy6mmax 250-350 m: mepsoro — 9,8 mM*/T c.6.M., BTOporo —
11,6 M¥/1 ¢.6.M., Tpetsero — 13,2 M*/T ¢.6.M., yetBepToro — 13,5 M3/t ¢.6.M. Ha OTMeT-
ke — 100 m.

Ha BricokonpounsBoauTensHoi maxte «Kortuackas (AO «CYDK-Kysbace»)
paspabareiBaeTcs miact 52, Bwimie Hero 3ameraeT B 40-45 M COMMKEHHBIM TUIACT
MoIHOCTHIO 1,3 M, 301mbHOCTBIO 25-30 %, a Hike B 35—40 M pacroyio’keH IiacT yr-
75t MoIHOCThIO 1,9 M. MoIHOCTE pa3pabaThiBaeMoro IJiacTa B Mpejesiax MaxTHOTO
monist Konebmuercs ot 4,0 1o 4,5 M nipu cpenHeid Beamunae 4,1 M, IPUPOIHAS METaHO-
HocHOCTh — 11-13,5 M*/T c.6.M. IIpOTSKEHHOCTh BBIEMOYHBIX CTOJOOB COCTABISET
2400-2500 M, niuHa gaB 230-300 M.

[To dakTHyecknM JAaHHBIM YCTAHOBJICHA JIMHEITHAs 3aBUCUMOCTh WHTEHCHBHO-
CTH METaHOBBIJIC/ICHNS] B OYUCTHOH BBIPAOOTKE M Ha BEIEMOYHOM YYacCTKE OT CpeJHe-
CyTOUHOH 10OBIYM yriusd B ipenenax 10—26 Teic. ToHH (puc. 7.1).

I, M¥/Mun

124

10-103 20-10° A, T/eyr

Pucynoxk 7.1. 3asucumocmo unmencusnocmu memanosvloenenus 6 nase 5203
om cpednecymouno 000biuu yeis

Amnanmu3 PE3yJIbTaTOB UCCICAOBAHUA ra3oBoi CUTyallud Ha BBICOKOIIPOU3BOJAN-
TCJIBHBIX YI'OJIbHBIX HIAXTAaX W BBICMOYHBIX YYACTKaX CBUACTCIILCTBYCT O HGO6XOZ[I/I-
MOCTHU YCTAHaBJIMBATHh KAaTCTOPHUIO OMACHOCTU YI'OJBHBIX HIAXT IO BEINYUHE abco-
JIIOTHOM MeTaHOO6I/IJ'H>HOCTI/I, a HE T0 OTHOCHUTEIIBbHON e BCJIMYUHE, TIPU OTOM B
YCIOBUAX pa6OTLI OYKMCTHOI0 KOMOaiHa 1o paspyuiCHUIO yrjis.
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8. IEFA3ALIMSA — CITOCOB CHUKEHM S B3PBIBOOITACHBIX CUTY AL
HA YT'OJIBHBIX ITAXTAX
8.1. BeposiTHOCTH B3PBIBOB METAHOBO3AYIIHBIX CMeceil B axTax

VYTombHBIE IIAXTHl B COOTBETCTBUU C KPUTCPHSIMH, YKa3aHHBIMH B IMPUIOXKE-
Hun 2 k PenepansHoMy 3akoHy 0T 21 mronst 1997 roga Ne 116-D3 «O npomsiieH-
HOH 0€30I1aCHOCTH ONACHBIX ITPOM3BOJICTBEHHBIX OOBEKTOB», OTHOCSTCS K TIPOU3BO/I-
CTBEHHBIM 00BEKTaM C UPE3BBIYAHHO BBICOKUM YPOBHEM IOTEHIIMAIBHOI OMacHOCTH
aBapuii IO Ta30BOMY (hakTOpy, KU3HEHHO BaXKHBIX HHTEPECOB JINYHOCTU M 00IIeCTBa
[25]. K nHaubonee omacHBIM U3 HUX OTHOCSTCA METaHOOOMJIBHBIC IIAaXThI, TAEC HEPEI-
KM CJTy4au BCIIBIIIEK U B3PBIBOB METAHOBO3/YIIHBIX CMECEH, MOpoi ¢ KaTacTpoduye-
CKMMH TIOCIIC/ICTBUSIMHA KaK MO YHCIy TPaBMHPOBAHHBIX, TaK M 0 pa3pyLICHHIM
TOPHBIX BBIPAOOTOK, 000PY10BaHMS, TPUOOPOB U MIPOUYHX YCTPONUCTB.

MetaHoBast OTTaCHOCTH M (POPMBI €€ MPOSBICHUST 00yCIOBICHBI TPUPOAHBIMH,
TEXHOJIOTHYECKUMH, OPraHU3allMOHHBIMU M CyOBEKTUBHBIMU (akropamu. [Tpupon-
HBIE — 9TO HACBHIIIEHHOCTh YTOJIBHBIX IIACTOB M YIJIECOJACPIKAIIUX ITOPOJ METAHOM,
€ro TOMOJIOTaMH, BOJIOPOJIOM M JPYTMMH ra3aMH, TEXHOJIOTMYECKHE — YPOBEHb BBI-
JIeTICHHUS B3PBIBOOMACHBIX TA30B B TOPHBIC BBEIPAOOTKH W MX COJCp)KaHUE B PYIHHUY-
HOH aTMoc(epe, OpraHU3alMOHHbIE — BBIOODP IMPOSKTHBIX M TEXHOJIOTUYECKHUX pellie-
HUH 110 crioco0aM yIpaBiIeHHs ra30BbICICHIEM Ha BHIEMOYHBIX YYaCTKaX, IOJISIX U
11axrax, CyObeKTHBHBIE — YeJIOBEUECKUH (aKTOp, TO €CTh HU3KHH YPOBEHb 3HAHUH
TOPHOTO JIeJia, He cOOIIIoieHne TpeOOBAHUI BEICHNSI TOPHBIX Pa00T M IPOMBIIILICH-
HOW 0e30MacHOCTH, HapyIICHUE TEXHOJIOTHYECKON, MPOMN3BOICTBEHHON U TPYI0BOMH
JUCHUIUTHHBL. PaKTOPHI Yallle BCEro JeHCTBYIOT OTPHLIATENIFHO B COBOKYITHOCTH.

PesynbraTel BIUAHUS 3THX (AKTOPOB HA ONMACHOCTH B3PHIBOB METaHOBO3.IYIII-
HBIX W METAHOMBIICBO3/YIIHBIX CMECel B MIaXTax ObUIM HccienoBaHbl B 1985—
1994 rr. B ycnoBusix 146 maxt Poccnn. OcHOBHBIC pe3yIbTaThl OITyOIMKOBAaHBI B MO-
Horpadusix [1, 5, 22]. BbIsBIeHO, YTO PUCK BEIEHHS TOPHBIX PadOT MO 100bIYe YIS B
METaHOOOMJIBHBIX IIaXTaxX 110 MPUYMHAM BCIBIIIEK U B3PbIBOB METaHa 3a YIOMSHYTHIH
10-neTrmit epuon coctasmwi 4 -+ 107, B ToM "mcne mo (GakTopy B3pHIBA METAHOBO3-
JyHmIHEIX cMeceil — 1 - 107 mpu cpeaHecyTOYHBIX Harpyskax Ha naBy oT 500 mo
2000 TOHH B pa3IUYHBIX TOPHOTEXHUYECKUX YCIOBUSAX OTPaOOTKHM METaHOHOCHBIX
IL1aCTOB YTJIS.

B coBpeMeHHBIX yCIOBHUSX, KOT/Ia Ha TOJOTHX METAaHOHOCHBIX IUTACTax CTalH
9KCIITyaTHPOBATh BBHICOKOIPOM3BOJUTEIBHYIO OUYHCTHYIO TEXHUKY C CyTOYHOI Ipo-
M3BOANUTENBHOCTBIO 10 20—25 ThIC. TOHH YIVIS, Ta30Bas CUTyaIls HAa BBIEMOYHBIX
ydacTKax CYIIECTBEHHO OCJIO0)KHUIJIACh, MOCKOJBKY PE3KO BO3pOCIa MHTEHCHBHOCTb
METaHOBBIICIICHHS U3 O0TPA0AaTHIBAEMOr0 IIACTA KAaK N3 0OHAXKEHHBIX €ro MOBEPXHO-
CTell, Tak 1 B emle OOJbLICH CTENEHN U3 Pa3pyIICHHOrO yrisl. MeTaHoBast COCTABIIA-
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IOI1Iasi BRLIEMOYHOI'O y4acTKa M0 MHTEHCUBHOCTH BBIJICJICHHUS METaHa U3 0TpadaThiBa-
€MOT0 IIacTa BO BpeMsl OTOOMKH yriis KOMOAiHOM 3a4acTyro IPEBOCXOAUT OHYIO U3
CONMMKEHHBIX YTOJBHBIX TIacToB. CojepikaHNe METaHa B MCXOJSIIUX MOTOKAaX BO3-
nmyxa gocturaeT 1 % u 6oxee. [Ipu pe3skoM CHIDKEHHH 00BEMOB TIOJ]ABAEMOTO B JIABY
BO3/lyXa KOHIIGHTPALUSI METaHA MOXET HPEBBIIIATh JONYCTUMbIC 3HAYCHUS U B PsIC
CJly4yaeB JIOCTHraTh B3PbIBOONACHBIX BEINYHH.

B Taknx ycnoBusx juis obecriedeHHss 0€30MaCHOCTH BEICHMSI TOPHBIX PadoT
HEOOXOIUMBI MEPOTIPHUSATHS IO JIeTa3alnu pa3padaThIBaeMbIX U CONMKCHHBIX YTOJIh-
HBIX TUIACTOB ¢ 3 dexTuBHOCTRIO HE MeHee 0,4 u 0,8 COOTBETCTBEHHO, U TeM OoJiee
B2)XHO HCKIIIOYaTh BO3MOXKHOCTH BOCIUIAMEHEHHS METAHOBO3IYIIHBIX cMmecei. B
MIPOTUBHOM CJIyyae MOTYT IPOM30MTH BCIIBILIKK WM B3pbIBbI MeTaHa. [Ipeanoceuiku
K 3TOMY, K COJKAJICHUIO, IMCIOTCS, O YeM CBUICTCIBCTBYIOT CPEIHETOJAOBBIC TAaHHEIC
0 CIIydJasx 3ara3upoBaHUs BBIPaOOTOK, MIPUBEACHHBIC B Ta0I. 8.1, a TakKe TUHAMUKA
BCIIBIIIIEK U B3PHIBOB METAHO- M METAHOTBUIEBO3IYIIHBIX cMeceid B epuo ¢ 1986 mo
2013 roxsr (Tabn. 8.1 u 8.2), npuuemM MpeuMyIIECTBEHHO Ha BBIEMOYHBIX y4acTKax,
MIPOBETPUBACMBIX 110 KOMOWHUPOBAHHOW CXEME C MCIOJIh30BAaHUEM T'a300TCACHIBAKO-
LIUX BEHTWIATOPHBIX YCTaHOBOK [23-26].

Taonuma 8.1
3ara3upoBaHue BEIPa0OTOK B METAHOOOMIBHBIX IIaXTax

Yucno HapylIeHni ra3oBoro pexxnma

Hapymenue
[peanpusitue 3arasupoBaHue Py
MIPOBETPUBAHHUS

TOPHBIX BEIPaOOTOK
BBIEMOYHBIX YY4aCTKOB

00O «3eHKOBCKOE MIaXTOYIIPABICHUE» 14 41
AO «OYK «IOxky30accyrosb» 2 62
3A0 «Pacnaackas YK» 13 48
AO YK «IIpokorbeBcKyroib» 11 24
AO «YK «CaxanuHyrosb» 1 10

Tabnuima 8.2
I[I/IHaMI/IKa B3pI)IBOB MeTaHOHbIHeBO3I[yHIHI)IX CMeceﬁ

T'onsr
Iloxasarenn 1986— 1991- 1996— 2001- 2006— 2011—
1990 1995 2000 2005 2010 2013

Cpeaneronosas 00sra | yge | 505 90,3 96,1 106,5 102,6
YIIIsL, MITH T
Yucno:

B3pBIBOB 45 87 44 23 22 8

MOTrUOIINX IAXTEPOB 42 123 194 134 98 28
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B ycnoBuax moa3eMHOM TOOBIYM YIS YMCIIO OOHAPY)KEHHBIX 3ara3upOBaHUI
BBIPa0OTOK B TE€UEHHE MECSIla COCTABUIIO B cpelHeM 42 mpu oOlIieM 4ucie Hapyle-
HUIl mpoBeTpuBaHus B TeueHHe roma — 485. ['omoBoi 3koHOMHUYECKHil yriepO Mo
9TOHM MpHUYMHE MPEBBICKI 33 MITH pyOrneil. B mocnennaue 15 net sxoHOMHUYecKue Imo-
TEpH OT B3PHIBOB METAHOMBUICBO3AYIIHBIX CMECEH MPH KPYITHBIX aBAPHAX JTOCTUTAIH
205-246 muH py6neit B rox [5].

B 19862000 rr. oTMeueH pocT 4uciia BCHBIIEK METaHa U B3PHIBOB METAHOIIbI-
JIEBO3JLYIIHBIX CMECEH ¢ TSDKEIBIMHU ITOCIEICTBUSIMU TIPU CHIKCHUH 00BEMOB JJOOBI-
BaeMoro B maxTax yrist ¢ 188,1 1o 90,3 muma T. Ha maxTax Poccun merazamus nmpume-
HsIach TonbKO Ha 30 maxTax, B ToM uncie Ha 13 maxtax Kysbacca. B XXI Bexe crana
MIOBBINIATHCS FOA0Bast JOOBIYA YTUISl, CHIKAJIOCh YHCIIO aBapuil U MOTHOIINX ITaXTEpPOB
o (pakTopy B3pPHIBOB Ta3a Mo CpaBHEHHIO ¢ mepuomamu 1985-1994 rr., korga Ha 146
maxTax npowsonua 121 aBapus: BCIBIIIKK U 3aropaHust MeTaHa cocTaBuiu 67 %,
B3PBIBBI METAHOBO3AYUTHBIX cMecei — 25 %, B3pBIBEI MeTaHa 1 IbuH — 3,2 %. [Ipn
9TOM OCHOBHBIMH MCTOYHHMKAMH BOCIUIAMEHEHHs B3PBIBOOIACHBIX CMece ObLIM
B3pBIBHBIE PabOTHI — 46 %, HEHMCIPaBHOCTH 3JIEKTpoobopyaoBanus — 22 %, Gppukuu-
OHHOE MCKpeHHe IpH paboTe yroiabHBIX KombaitHoB — 13 %, kypenue — 8 %, noa-
3eMHBIE TOXKapBl — 6 %. B mefcTBYIOMUX MIaxTax 3HAYUTEIEHO COKPATHIOCH IPUMe-
HEHHE B3PBIBYATHIX MATEPUAJIOB, YTO NMPHUBEIO K CHIDKEHHIO YHCIIa BOCIIIAMEHCHHUH
MeTaHa M0 NPUYMHE B3PBIBHBIX padoT (6 cirydaeB u3 20, B OCHOBHOM Ha KPYTBIX H
KPYTOHAKJIOHHBIX MIaxTax). [ JTaBHBIMM MCTOYHMKAMH BOCIIJIAMEHEHMS CTallll HEHc-
IIPaBHOE 3UIEKTPOOOOPYIOBaHHE, (DPUKIMOHHOE HCKPEHHE W IIOI3EMHBIC I0XKapBhI
[1, 5].

Oco00 OmnacHbIMHU SBJISIIOTCSI CHOCOOBI YIIPaBJIEHHsT METaHOBBIJIEJICHHEM Ha
BBIEMOYHBIX MOJIAX YTOJBHBIX MIAXT C MCIIOIb30BAaHUEM I'a300TCACHIBAIOIINX BEHTH-
JIATOPHBIX YCTAaHOBOK [23, 24], mpoKaunBarOmUX depe3 BHIpadOTaHHOE MTPOCTPAHCTBO
OYKMCTHOTO ydJacTka 00beMbI Bosayxa oT 400 1o 900 m*/mun u Gornee, YTO CHOCO6-
CTBYeT 0Opa30BaHUIO B3PHIBOONACHBIX METAHOBO3AYIIHBIX CMECCH U OTJIO0XKEHUIO
TOHKOJIMCHIEPCHON TIBUTH B OTPAOOTaHHOM HPOCTPAHCTBE JIaBbl. ONAacHBIMH B TaKHX
YCIIOBUSIX SIBIISTFOTCSI TaKyKe SH/OTCHHBIC MOXKapbl BOJM3M BBIEMOYHBIX YYaCTKOB,
CBapoOYHBIC PAOOTHI M MOJIHUEBBIC Pa3psi/ibl HA YCThSIX CKBAKUH, YTO HHUIIMAPOBAIO
B3PBIBHI I'a3a U MBUTH B BEIPAOOTAHHBIX MPOCTPAHCTBAX HA OTAEIBHBIX maxTax Kys-
Oacca.

YacToTa BCHBIMIEK M B3PHIBOB METAHOBO3YIIHBIX CMECEH CYIIECTBEHHO 3aBHU-
CUT OT aOCONIOTHOH METaHOOOMIIBHOCTH BBIEMOYHBIX yYAaCTKOB W IIaxT (Tadi. 8.3),
CIoCcO00B HMX MpoBeTpuBaHUsA U 3(P(HEKTUBHOCTH jaera3anuu. AOCOTIOTHOE METaHO-
BBIJICJICHUE Ha BBIEMOYHOM y4yacTKe — 3TO BEJIMYMHA, [0 KOTOPOIl Iernecoo0pazHo
OLICHWBAaTh METaHOBYIO OIACHOCThH INAXThl B NPOTHBOBEC OTHOCHTEIBHON METaHO-
OOMIBHOCTH, B 3HAUUTEIBHON CTETICHN 3aBHUCSINEH OT 00eMOB JOOBIBAEMOTO YTJISL.
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Tabnuma 8.3
YacroTa aBapuilHbIX 110 METaHY CUTYalUi B IIaXTax

Yacrora, %
MeTaHOOOMIBHOCTD MIAXTHI, M°/MHH
BCIIBILICK B3PbIBOB

Menee 10 2.4 0,8
10-20 7,7 33
21-30 13,9 33
3140 8,2 2,7
41-50 20 33
51-60 20 33

61-70 10 5

71-80 10 5

81-100 10 5
101-290 10 0,9

Uucno BCOBIMIEK M B3PHIBOB METAaHOBO3IYIIHBIX CMECEeH B IIaxTax, MpuMe-
HSBILIMX JICTA3alMI0 YTOJIBHBIX IIACTOB M BBIPAOOTAHHBIX MPOCTPAHCTB, B 2—3 pa3a
MEHbIIIE, YeM B maxrtax 0e3 neraszanuu. Hambosnee wacTsl ciaydan ¢ KaTacTpoduye-
CKMMH TOCIIEICTBUSIMU OT B3PBIBOB METaHA Ha IIAXTaX C UCIIOJIb30BAaHUEM ra300Tca-
CBHIBAIOIINX BEHTUIIATOPHBIX YCTAaHOBOK IPU KOMOMHHPOBAHHBIX CXEMax MpPOBETPH-
BaHUs BBIEMOYHBIX Y4aCTKOB [26, 27].

IIpu cpenHeronoBoil yacTOTe B3pHIBOB METaHa Ha IaxTax B nepuopn 1985—
1994 rr., paBHOit 2,8 %, IpeBHIIIICHAE CpeHETo YpoBHA B 1,2 pa3a Habmr0manocs B
maxrtax ¢ MetaHoBbieneareM 10-30 u 40-70 M>/MuH, rae MEPONPHATHUS O J€rasa-
LIMM UCTOYHUKOB METaHOBBIJICJICHNSI HE TPOBOAMINCH, THO0 3P PEKTHBHOCTH Jlera3a-
uuu OblIa MEHbBIIIE HOpMATHBHOW. OTHOCHTEIIFHO HEBBICOKAs 4acToTa, paBHas 0,9 %,
OTMedeHa P METaHOOOMILHOCTH axT 6onee 100 M*/MuH 1 >ppexTUBHOCTH Jera-
3anuu 1o maxrte 10 60 %, 4To HabMI0JAN0Ch B IaXTax BOPKYTCKOTO MECTOpOXK/Ie-
nust. Takas ke 3 QeKkTUBHOCTh NOCTHrHyTa HblHe W Ha maxte uMm. C.M. Kuposa
(AO «CYDK-Ky3baccy) npu NpUMEHEHHH KOMIUIEKCa CIIOCOOOB M CXeM Jerasaiun
pa3pabaTbIBaeMBIX U COMMKCHHBIX YTOJBHBIX IUTacToB [11].

Kputepun npuMeHeHHs pa3IHYHBIX CIIOCOOO0B Aera3anuu (HOpMUpPOBAIIICH HC-
TOPHUYECKH M HAXOIWIN OTpakeHHE B HOPMATHBHO-METOIMYECKOW Oa3e mo jaerasa-
LU YrONBHBIX IIAXT U MHCTpyKIuM mo aerasanuu yroibHbIX maxt [7]. IIpu atom
BBE/ICHHE HOBBIX ITOJIOXKEHHWH IO YCIIOBHSAM NPHMEHEHHs W MapaMeTpaM Jera3aliu
IIaXT, TIPUBEJIO K PACHIMPEHHUIO 00IacTH MPUMEHEHUs] HCKYCCTBEHHOW Jera3alliy B
YrOIbHBIX OacceiiHaX M COBEPIICHCTBOBAHHIO METOMOB ONPENIEICHHUS MapaMeTpoB
Jlera3aliil UCTOYHUKOB METAHOBBIJIEJIECHHUS] U BaKyyMHBIX JETa3al[HiOHHBIX CHCTEM.
Bo3pociio uncio ferazaioHHBIX YCTAaHOBOK Ha maxtax P®. Uucrno maxr c merasa-
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1uel cOmmKeHHBIX TacToB B Poccnn n B Ky3Henkom yroiasHOM OacceiiHe cocTaBH-
710 30 1 23 COOTBETCTBEHHO. MEHBIIIE CTANIO CIy4yaeB 3arasupoBaHUs TOPHBIX BhIpa-
0O0TOK, ClleI0BaTEIbHO, M T'a300MACHBIX CUTYalLUH.

BeposiTHOCTE B3pBIBOB METAHOBO3YLIHBIX CMECEH B yrOJNBHBIX IIaXTax OIle-
HEHa TPOM3BEJCHNEM IBYX IOKa3aTesieil: BEPOSTHOCTH 3ara3MpOBAHMUS BEIPAOOTOK M
BEPOSITHOCTH BOCIUIAMEHEHHS B3PHIBOOMACHBIX cMecel. O0a moka3aTens 3TO CTaTH-
CTUYECKHE MaHHbIC 32 ONPENCNICHHBIH (PETPOCHEKTUBHBIN) MEpuoj HaOIIONCHUMH,
BKJIFOYast YUCIIO CITydYaeB, IIAXT M MPOJOJDKUTEINBHOCTD HabmroneHuit ot 3 no 10 ser
TIPH OTIpeIeNICHUH TTOKAa3aTells 3ara3upoBaHus BEIPaOOTOK 1 Toabl (10 10 jer) — mpu
oTnpeieNIeHUH MOKa3aTelsl BOCIUIAMEHEHHUsI METaHOBOM cMecH [24].

Jlisl yCTaHOBJIGHHSI BEPOSTHOCTH 3ara3sMpOBAaHUS BBIPAOOTOK U BOCIIAMEHEHUS
METaHOBOHM CMECH IPOBEICHHI McciaeqoBanusd Ha 84 maxTax (1985-1994 rr.). Berss-
JeHo 14 490 cinyuaeB 3arazupoBanus U 84 ciydas BociiiameHeHus. [Ipu aTom Bepo-
ATHOCTH 3ara3ipoBaHMs TOPHBIX BEIpaboTOK coctaBmia 0,047, BocTiiaMeHEHHs MeTa-
HOBOI1 cMecu — 2,43 - 107*, B3pbiBa MeTaHOBO3AyLIHOM cMecu — 1,11 - 107, Anano-
TMYHO TIPH COOTBETCTBYIOIINX HMCXOJHBIX JAHHBIX BO3MOXHO YCTAQHABJIMBATh BEPO-
SITHOCTH BOCIIZIAMEHEHHSI METaHOBO3AYIIIHBIX CMECEH 110 MPUYMHAM B3PBIBHBIX paloT,
HEHCIIPABHOCTH 3JIEKTPOOOOPYAOBAHIS, (PPUKIIHOHHOTO HCKPEHHUS, TMOA3EMHBIX IT0-
KapoB, KypeHHS U MPOU.

BeposTHOCTB BCIIBIIIEK U B3PBIBOB METaHOMNBUIEBO3AYIIHBIX cMeceil Ha 46 max-
tax Kysbacca B meprox 2011-2013 rr. orieHeHa Ipu CpeHEM YHCIIEe ONAcHOTO 3ara-
3UPOBaHUS TOPHBIX BEIPAOOTOK B TEUEHHUE T0/a, paBHOH 280, Uncie BOCTIIaMEHEHHH
MeTaHa 3a 3 roga — 7. [Ipu 5THUX MCXOIHBIX JAHHBIX BEPOATHOCTH B3PHIBA METAHOBBIX
cMmeceit coctaBuna 7,8 © 1077, TO €CTh MOUTH OIHa MIJUTHOHHAS BEPOATHOCTE B3PbIBA
METaHOBO3IYIIHOH CMECH NPHUMEHHUTEIBHO K OJHOM maxTte. OTo B 3 pas3a MEHbIIE
BEPOSITHOCTH B3PbIBOB U BCIIBIILIEK MeTaHa B nepuof 1985-1994 rr. na 146 mwaxrax
Poccuw, paBHoii 4 - 1074,

8.2. MeranoBas TPaBMOONIACHOCTH Ha pOCCI/IﬁCKﬂX maxrTax

B reonoro-npomeiieHHbIX paiioHax Poccuiickoit ®enepauuu, npenmyuie-
ctBeHHO B Ky30acce, BopkyTckom mecropokaeHnn Haxoaurcst 80 % MeTaHOOOMIIb-
HBIX maxT. B Hamboyee ra3oBBIX M BBICOKONPOM3BOMWTEIBHBIX IMaXTaX METAaHO-
00MIIBHOCTB cocTaisteT 70—150 M3/MUH, TPOMBINIICHHBIE 3aMachl YIJIs Ha TOPHOM
OTBOJI€ MIAXThl cOCTaBISAIOT OT 145 10 380 mMaH ToHH. B Teuenue roga u3 maxr Kys-
6acca Beessercs 1240 mun M> MeTana, BopkyTsl — 700 MIIH M?, TIpH 5TOM U3 IIaxT,
NPUMEHSIONMX Jerasanuio, — 870 u 640 MaH M> MeTaHa COOTBETCTBEHHO [1, 5].

IIpu ouncTHOM BBIEMKE YIJII B MOJ3EMHBIX YCIOBHSAX METaH BBIAEISETCS B
TOpHBIE BBIPAOOTKM U BBIPAOOTAHHBIE IPOCTPAHCTBA, U3BJICKACTCS CPEACTBAMH JIera-
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3aruy. BrICOKas MHTEHCHBHOCTH BBIJCNICHNS METaHA B IIaXTaX, OCOOCHHO MpH HapY-
MICHUAX TEXHOJOTMYeCKOW AMCIMIUIMHBI, HEPEAKO MPUBOAUT K B3PHIBAM METAHOBO3-
JYIIHBIX CMecel, pa3pylIeHHsIM FOPHBIX BEIPAOOTOK U rubenu maxrepos [29-30].

B cpaBHeHMM C pa3BUTBIMH YIJIEZOOBIBAIOIIMMHU CTpPaHAMHU YTOJIbHAS IIPO-
MBIIIUIEHHOCTh P® OTIMUaeTcs OTHOCHUTETHHO BBICOKHM OONIMM W CMEPTEIbHBIM
TpaBMaTH3MoM. Omny6imkoBaHHbIe B 1996 roxy naHHbIe B Martepuanax 27-oi Mex-
JyHapoaHOH KOH(EpEHINH Hay4YHO-HCCIICI0BATEIbCKUX HHCTHTYTOB 110 OE30I11acHo-
CTH B TOpHOM 1eie [31], CBUIETENBCTBYIOT, YTO YacTOTa CMEPTEIBHOTO TPaBMHUPO-
BaHUA Ha | MJIH TOHH J00BITOTO yris B Manuu, Benmukobpuranun, CIIIA n ABctpa-
muu coctaBmiia coorBerctBenHo 0,70, 0,15, 0,05 u 0,03. B Poccuiickoit ®enepanuun
9TOT mokazarenb Obut paBeH 0,74—1,27, uro 3HaunTenbHO BbIle, yeM B CILIA u AB-
crpanuu. HecMOTpsi Ha CHIDKGHHE B NOCJIEAHUE TOJBI YHCIA B3PHIBOB METAHOBO3-
JOYIIHBIX cMecel B maxTax P®, cMepTesNbHBIN TpaBMAaTH3M Ha MOA3EMHBIX padoTax
ocTaeTcsl BRICOKHM, YHCIIO CMEPTEIbHO TPABMHUPOBAHHEBIX Ha | B3pBIB 4—6 4enoBek, a
[IPU KaTacTpopUYECKUX B3pbIBaxX (IIaXThl «3bIPsIHOBCKasy, «TaibkuHay, «YIIbsSHOB-
ckasl, «Pacnagckas» u ap.) —47-110 uenosek.

MertoaMKka HCCeI0BaHNsT TPABMOOIIACHOCTH IIAXTEPOB 110 Ta30BOMY (haKToOpy
BKJTIOYaJa cOop, aHaIu3 W 0000IIEeHHe yCIOBUI M MPUYNH BOSHUKHOBCHHS aBapHii-
HBIX CHUTyalluii U MX MOCJTEICTBUH IO BBIBOJAAM KOMHCCHH, PAcCIeOBaBIIeH MPUYH-
HBI aBapuu, KOJINYECTBA U TSHKECTh TPAaBMUPOBAHUS JIIOJeH. DTO, Mpekie Bcero, nara
aBapuHHON CHTyallMy, HAMMEHOBAHME IIAXTHI, TJTyOWHA 3aJleraHusl YrOJBHOTO IUIa-
CTa, yroJ TOPHOW BBIPaOOTKH, €€ MapaMeTphl, TEXHUKA, HCTOYHNK BOCIIIAMEHEHMS
ra3zoBo3aymHoi cmecu. CocraBieHs! Tabm. 8.4 u 8.5, BKIIOYAIOIINE YHCIO aBapHii-
HBIX IIAXTOCIy4aeB MO 9 yroibHBIM MecTopoxaeHusM P®, Bux aBapuu (BCIIBIIIKA,
B3pBIB), HAaMMCHOBAHUE aBAPUIHOTO OOBEKTA, MCTOYHUK BOCIUIAMEHEHUS B3PBIBO-
OIIaCHON CMECH, KOJIMYECTBO TPABMHUPOBAHHBIX IIAXTEPOB, B TOM UHCIIE CMEPTEIHLHO
3a Mepuoj pa3paboTKH YIIIera3oBbIX MECTOPOKAeHHH [32].
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Tabnuna 84

HcxonHbie TaHHBIC U aBApUITHOCTH 110 Ta30BoMy (aktopy (1985-2010 rr.)
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JlnHamMuka TpaBMaTHU3Ma

Tabnuma 8.5

baccelin. TpasmupoBaHo, 4ei.
MecropoxaeHue. T'oxpr Beero Cmeprenbio
Pernon
1985-1990 rr.
Kysbacc 151 50
Jonbacc (Bocrt.) 3 1
Bopxkytckoe 12 2
ITpumopse 5 1
Kuzenosckoe 2
ApKTHKYTOJIb 7 5
Bcero 3a nepuon 180 59
1991-1995 rr.
Kysbacc 195 67
Jounbacc (Bocrt.) 11 7
BopxkyTckoe 16 10
YensOunckuii 37 27
[Ipumopse 5 -
Caxanux 2 2
Kuzenosckoe 7 6
Pocromyroins 13 13
Bcero 3a nepuon 286 105
1996-2000 rr.
Kysbacc 189 97
YensOuHckuii 13
Jonbacc (Bocrt.) 3 -
Caxanua 5 4
BopxkyTckoe 39 30
ApKTUKYTOIb 23 23
[Mpumopse 1 1
Bcero 3a nepuon 260 168
2001-2005 rr.
Kysbacc 289 141
Bopkytckoe 17 5
YensOuHCKMA 5 1
IIpumopse 6 6
Bcero 3a nepuon 314 153
2006-2010 rr.
Kysbacc 440 253
Bopkytckoe 13 11
YensOunckuii 4 -
Bceero 3a nepron 457 264
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AHanmu3 pe3yabTaTOB MUCCIEIOBAHNI aBapUIHBIX CHTYyanuii 3a 25 JeT MmoKa3bl-
BAeT:

— namnboJee aBapuifHbIe 10 ra3oBoMmy (akropy maxtel Kysbacca (107 aBa-
pUHHBIX maxrocmydaeB u3 174 mo Poccun), Bopkyrckoro mectopoxaerus (97), Bo-
crounoro Jlonbacca (17), Yensouncka (46), 4To 00yCIIOBIEHO BBICOKOW Ta30HOHO-
CTBIO TJIACTOB YTJISl, METAHOOOMIFHOCTBIO BBIPAOOTOK M OpraHM3aIlel BEJCHUS TOp-
HBIX PabdoT;

— OOBEKTaMHM aBapUIHBIX CUTyalWi dYalle BCETO SBJIAIOTCS BBIEMOYHBIC
Y4YacTKH, TOJrOTOBUTEbHBIE 32001 1 BEIpa0OTaHHBIE IIPOCTPAHCTBA YTOJIBHBIX IIAXT
Ky3zbacca u BopkyTCcKOro MECTOpOKIACHUS;

— MCTOYHUKHM BOCIUIAMEHEHUS! METaHOBO3JYLIHBIX CMecei: OypOB3pBIBHbIC
paboTHI, HAPYIIEHHUS IPABMII TEXHUIECKON IKCIUTyaTallny 3JEKTPUIECKOro 000py10-
BaHMS U yCTPOWCTB, (PPUKIMOHHOE MCKPEHHE, SHIOTECHHBIC MOXKAPbI, 3alpEIeHHOE
TpeGoBaHMSIMHU ITpoMbINUIeHHOH Oe3zonacHocTH (I1B) Kypenue B maxrax;

— HanOoJbIIeH METAaHOBOIM TPAaBMOOIACHOCTHIO ISl HIAXTEPOB MOABEPIKECHBI
KpYTOHAKJIOHHBIE M KpyThle maxThl Ky30acca (73 omacHpIX mraxtocimydas u3 107 B
Oacceline);

— oO1iee 4MCIO B3PHIBOOMACHBIX CUTyaluid coctaBwio 187, u3 Hux B 174
aBapUIHBIX MIAXTOCIyYasl 3TO B3PHIBBI M BCIBIIIKM METAaHOBO3AYLIHBIX CMecel, B
TOM YHCJIC Ha BBIEMOYHBIX y4acTKaX (83), B MOATOTOBUTEIBHBIX BBIpaOoTKax (88) u
BEIpAOOTaHHBIX MTpocTpaHcTBax (34);

— HauboJee BBICOKMN YpPOBEHb TpaBMaTH3Ma (OOIIEro U €O CMEPTEIbHBIM
HCXO/I0OM) IIAXTEPOB Ha IMOJ3EMHBIX paboTax oTMmeueH B mepuoisl 1991-1995 rr.,
1996-2000 rr., 2001-2005 rr. u 2006-2010 rr.: 3a nATHIETHHE MEPUOABI PAOOTHI
axT HPU B3pbIBAX METAHOBO3AYLIHBIX cMecell npousonuin 260—457 ciydyaeB Tpas-
mupoBaans u 105-264 ciaydas cMepTENbHOTO TPaBMHUPOBAHHA. DTO OOYCIOBICHO
nepeaayei maxT ¥ YroJIbHBIX KOMIAHWN B YaCTHBIC PYKH, CTPEMIIEHHEM IOJIY4YHUTh
HauOoubIIMe 00bEeMBI IPHOBLIN, @ TAKXKE YIIIyOJIeHHEM TOPHBIX PaboT, MTOBBIILICHUEM
WHTEHCUBHOCTH JOOBIUM yIiisi, HapymeHusmu Tpebosanuii [1b, nmpenmymecTBeHHO
IIpU BBIOOpE TEXHOJIOTHH BEJCHUS TOPHBIX padOoT, HAPYIICHUSAX TEXHOJIOTHYECKOM,
mpodeCCHOHANBHOW U TPYJAOBOI TUCHUIUIMHBI WHXKCHEPHO-TEXHUYECKUM IepCOHa-
JIOM YTOJIbHBIX KOMIIAaHUH W IAXT, NPOEKTHBIMU OpraHU3alUsIMU U CIy)XOaMH JKc-
TIePTHU3bI MPOMBIIITICHHOI 6€30ITaCHOCTH MTPOEKTOB.

Beicokast MeTaHOBasi TPABMOONACHOCTh HA POCCHHCKHX YTOJBHBIX MIAXTax I10
ra3oBoMy (pakTopy oOycIOBJICHA I'€OJIOTHUCCKUMH, TOPHOTEXHUYECKUMHU U OpPTaHU-
3alMOHHBIMU NIPUYMHAMH, 3ara30BaHHOCTBIO BEIPAOOTOK.

W3 nannbix 32 1985-2010 rr. BuaHO, uTo U3 174 MeTaHOOMACHBIX MIAXTOCIY-
yaeB 78 MPOMCXOJWIN Ha KPYTHIX M KPYTOMAJAIOMIMX MIaXTaX, MPUUIEM NpEenMyle-
ctBeHHO B Ky3Henkom yronsHOM 0Oacceiine (94 %) B T€0JOTHYECKH CIOKHBIX YCIIO0-
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BHAX Pa3pabOTKH IUTACTOB YIJIsi; 79 ciydaeB — NPH MPOM3BOJCTBE OYpPOB3PHIBHBIX
pabot, 46 — OT HeuCHpaBHOCTEH IEKTPOOOOPYIOBAHUS, IPU SHIOTEHHBIX IMTOXKapax
(16 cimydaeB) u kypenuu (9 ciaydaeB). Ha KpyTbIX ¥ KpyTOHAKJIOHHBIX IIAXTax ApPy-
I'MX YTOJBHBIX MeCTOpOXXIeHui Poccunm — Bcero 5 cirydaeB, NMPENMYIIECTBEHHO B
raxTax ¢ HU3KAMHU B HUX 00beMaMH 2106BI‘II/I yris.

3HaynTENIbHAS METAaHOTPABMOOITACHOCTh OTMEYECHA HaA IMOJIOTUX W HAKIIOHHBIX
maxroruiacrax Kys6acca m BopkyTckoro MecTopoxkaeHus, TAe MIMPOKO IPUMEHSET-
Csl BBICOKOIIPOM3BOANTEIbHAS OYNCTHAsl TeXHUKa: 11 B3pBIBOB MeTaHa B METaHO-
oOMIBHBIX MmaxTax ¢ rubdenpio 608 maxTepoB B Kysbacce u 58 — B BopkyTe, npuiem
HanOoJIIbIIast TPAaBMOOIIACHOCTh OTMEYEHA B TIOCTCOBETCKOE BPEMSI.

CHIKEeHHE METaHOBOW TPaBMOOIIACHOCTH BO3MOXKHO MPH peau3aliy Ha ras3o-
BBIX IIaxTax 3(QEKTUBHBIX CIIOCOOOB U MapaMeTPOB Jiera3alliil OCHOBHBIX HCTOYHH-
KOB METAHOBBIJENCHUS (C Y4ETOM IPUPOTHBIX M TOPHOTEXHHYECKUX (HaKTOPOB),
YPOBHA CHUXCHUA METAaHOOOMIBHOCTA OYNCTHBIX U IIOATOTOBUTCIIBHBIX BI)Ipa6OTOK,
JOCTUIKCHUSA TMTPOCKTHBIX nokKa3aTenen I[O6BI‘-II/I yrisl 1 CKOpOCTeI‘/'I IIOAT'OTOBKU BbIC-
MOYHBIX yYaCTKOB COTJIACHO IIJIaHY BEJCHUS FOPHBIX PadoT.

JInist MEHUMH3AIMM BEPOSTHOCTH B3pbIBA METAHOBO3IYIIHBIX CMECEH, conep-
JKaluxcss B BBIpa6OTaHHBIX IIPpOCTpaHCTBax ﬂeﬁCTBy}OIHHX BBIEMOYHBIX YYaCTKOB,
HEOOXOIUMO MPUMEHSITh 3((EKTHBHBIC CIIOCOOBI, CXEMbI M PAIIMOHATIBHBIC TAPAMET-
pBI Jlera3anuy CONMMKEHHBIX K 0TpabaThIBAEMOMY IIIACTOB YIVIS, 3aJIeTalolnX Kak B
KpOBJIE, TaK ¥ MOYBE paboyvero ruiacra, MCKI0YaTh UCIOJIB30BaHUE HAYYHO HE00OC-
HOBAHHBIX ra300TCACHIBAIOIINX BEHTHIISITOPHBIX YCTAHOBOK, PH MCIOIB30BAHIH KO-
TOPBIX HanboJiee YacThl KPYIHBIE aBapuH MO razoBoMy ¢akropy. Llemecoobpazno
BHCAPATH HOBBIE TEXHOJOTHMYCCKHUE DPCHICHUA MO JAeradaliun HO,Hpa6aTblBaeMle n
Ha/ipabaThIBAEMBIX TUIACTOB YTJIS, B TOM YHCJIC U Ha YPOBHE H300pETECHHH, TPUMEHH-
TEJILHO K TOPHOTEXHUYECKUM YCJIOBHSIM BEIEMOYHBIX y4acTKOB (Talim. 8.6).

Baxxnast ponb J0KHA OTBOJAMUTHCS HAYYHOMY OOOCHOBAHHWIO CITOCOOOB M Ta-
paMeTpOB TEXHOJIOTMYECKUX PEIIeHHUi, B TOM YKcie UX 3Qp()EeKTUBHOCTH B IPOCTPaH-
CTBEHHOM HW3MEPEHUM, HMMETb JOCTIDKHUMBIE PaJUyChl IPOAYKTHBHOIO JEHCTBHS
CKB@KHH, 00BEMOB HM3BJICUCHUSI METaHa M OOCCIICUCHUSI NMPUHATOTO TPOEKTOM 3(-
(bexTa npu peanr3anuy MEPOIPHITHH.
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Tabnuima 8.6

[TatenTs! PO 110 nporHo3y MeTaHOBOM ONIACHOCTH B IIAXTAX

HoBuzHa TexHu4YecKoro peuicHus

OxuaeMble pe3ysbTaThl

Matent P® Ne 2527096. [Iporuo3 MeTaHOONACHOCTH IIAXTHI

VYcraHaBiIMBaeT KAaTEropHIO INAXThl MO Me-
TaHy Ha OCHOBE yu&Ta FOPHOTEXHUUYECKUX U
ra3oBbIX (haKTOPOB

HoBpbrit IOAXOA K KaTeropuu OTHECEHUs IIax-
ThI 110 €€ METAHOBOM OMACHOCTH

Matent PP Ne 2528807. [Iporno3 pucka B

3PBIBOONTACHOCTH Me€TaHa U NIbIJIM B IIaXTax

Ilo nuHAMHKe CHMXKEHMs pacxoja BO3Jyxa
1 POCTa KOHIEHTPALMU METaHa JI0 €€ B3pbl-
BOOINACHON BEIMYUHBI MPOrHO3UPYIOT PUCK
B3PBIBOONACHOM 110 Ta3y M MbLIM CMECU

HpOFHO3 PpHUCKa y4YUTHIBACT IMapaMETphbl B3au-
MOCBsI3W KOHLCHTpallMki MCETaHa, pacxoga

BO3JyXa U COACPIKAHUS IIbIJIM B HEM

IlaTtenT P® Ne 2524860. IIporHo3 B3pbIBOONACHOCTH cMeceli B IaXTax

[To yactoTe aBapuliHBIX CUTyallUil yCTaHAB-
JIMBAIOT 110KA3aTeNb B3PHIBOOIIACHOCTH Me-
TaHOBO3YIIHBIX CMeceH

HanexxHocTh mporHo3a 6a3upyercst Ha MoKa-
3aTelsiX 4YaCTOThI aBapHil U B3PBIBOOIIACHOCTH
cMeceit

IMarent P® Ne 2533482, [Iporuo3 B3pbIBOONACHOCTH cMeceil IPU pa3pylIeHUH yIiist

OnpezlenmoT COZICPIKAHNUE TOHKOAUCIIEPC-
HOM TIbLIN nypuTa U yroJibHbIX 4acCTHIl IIbI-
Ji, CITOCOOHBIX TNEPEXOAUTH BO B3BCIICHHOEC
COCTOSIHUE B PyJTHUYHOM BO3YyX€

[oBbImaercst HaJIe)KHOCTh TPOTHO3a 33 CUET
ydera CoJiepXKaHHs B PYAHUYHOM BO3IyXe
Hanbojee BOCIIAMEHSIEMOH TOHKOJHCIIEpC-
HOW TIBUTH [TUPHUTA

Matent P® Ne 2536544. [Iporno3 pucka B3pbIBOONACHOCTH THOPUIHBIX cMeceii

IIpy ruOpUIHBIX CMecAX 3a TeMIeparypy
BOCIUIAMEHEHHUS] NPUHUMAIOT TeMIIEpaTypy
KOMIIOHEHTBI C HAMMEHBILEH BEIMYNHOM ee
BOCIUIAMEHEHUS], PUCK B3pPbIBA ONPEEIAIOT
IIPOU3BEJEHUEM YacCTOT aBapUHHBIX CUTya-
Ui 10 AMHAMMKE pacxoja BO31yXa U po-
CTa KOHIIGHTpalMU Haubonee OMacHOH
KOMIOHEHTBI

HanexxnocTs mpornosa obecrneunBaercs yué-
TOM BEJIMYMHBI HAWMEHBIICH TeMIIepaTypbl
BOCIUIAMCHEHHsI HanOOJIee OMACHON KOMIIO-
HEHTHI THOPUIHOM CMECH M 4acTOTHI aBapHii-
HBIX CHTYAllUil MPU CIO)XHOM COCTaBE B3PbI-
BOOIIACHBIX CMeceil B BO3/lyxe

ITatenT P® Ne 2659043. Criocod npeaoTBpalieHus B3PbIBOONACHBIX CKOIICHU
MeTaHa BO/IM3M KoMOaliHa

CoCTaBIAIOT [UIAHOTPAMMY LMKIMYHON pa-
00TBI OYMCTHOrO KOMOaiiHa, ycTaHaBJIMBa-
10T BpeMsl BBIEMKH YIJIsi BOJM3U COMpSDKe-
HUSL JIaBbl U BEHTHJISLMOHHON BBHIPAOOTKH,
MPOBOJST OOYEPEIHO BJOJIb BEHTHJISIIH-
OHHOI BBIPAOOTKM CKB&XHMHBI M 10 OJIH-
yKalmIel K JlaBe OOKOBON CKBa)KMHE IO/IAI0T
JIOTIOJTHUTEIBHOE KOJMYECTBO CBEXKErO BO3-
nyxa B o0iacTe KoMOaiiHa BO BpeMs pas-
PYIICHHUS] MacCHBa yriist

C y4éTOM IUTaHOTPaMMBbI LIUKJINYHON pabOThI
OUYKMCTHOTO KOMOaiiHa B MECTE COIPSDKEHUS
JIaBbl C BEHTWISLIMOHHOI BBIPaOOTKON 4epe3
GOKOBYIO CKBKHMHY IIOJAIOT JOIOJHUTEIIb-
HOE KOJINYECTBO CBEIKEI'O BO3/yXa, CHHKAIOT
cojepxkaHue MeraHa B oOsactu komOaiiHa,
MOBBIIIAIOT 0€30I1aCHOCTb PAbOT 110 ra30BOMY

(axropy
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OkoHuaHue Tabnuie 8.6

HoBu3Ha TEXHUYECKOTO peuicHus

O2kuaemMble pe3ysbTaThl

Matent P® Ne 2541970. Cnocod npeoTBpaniennsi B3pbIBOONACHBIX CKOIVICHUH ra3oB

U NBLIM B 30He pa3pyLIeHusl yIJist

[To maHHBIM BBIXOJA JIETYYHMX BEILECTB B yI-
Jie, €ro ra30HOCHOCTH, CoJlepKaHust (Pro3uHu-
Ta W NBUIM YCTAHABIMBAIOT PEKUM M Mapa-
METpBI MOJAa4Yy OXJIaKAAOIIEH JXKUAKOCTH U
BO3/IYIIHOM CMeCH Ha IOBEPXHOCTH pe3lia B
MOMEHT Pa3pyLICHUS UM YTJIs

[oBbimaror Ge3onacHocTh BOIM3M paboTa-
oLIero KoMmOaiiHa MyTeM MOoAa4YH OXJIax/a-
IOLIEH KUJIKOCTH M BOJOBO3IYIIHONH CMecH
Ha TIOBEPXHOCTh pe3llia, CHMU)Kasi ero TemIie-

partypy

ITaTtenT P® Ne 2565311. Cniocod

JIera3aium yrjeHoCHO TOJIIH

MeTaHOOOMITBHOCTh y4acTKa yCTAHABIMBAIOT
¢ y4€TOM 3a/laHHOH CKOPOCTH IIOJBHIAaHHS
OYKCTHOTO 320051, ONPEACIISIOT Ia30JMHAMH-
YEeCKHH TOKa3aTelb WHTCHCUBHOCTH METaHO-
BBIZICJICHUSI M3 JIETa3al[MOHHBIX CKBAXUH WU
obecreunBalOT 33/IaHHBI PacxoJl KanTupye-
MOro MeTaHa peryJMpoBaHHEM 4ucia pado-
TAIOLIMX CKBAXKUH

VYcraHaBIMBAIOT CTENEHb €CTCCTBEHHOW Jie-
razamuu COMMKCHHBIX IUTACTOB YIVIL B
KpOBJIC M TOYBE OTPabaThIBAEMOTO YTOJb-
HOTO IUTACTA, OMPENCIAIOT Ta30JHHAMHYC-
CKHH MOKa3aTelb MHTCHCHBHOCTH METaHO-
BBIICNICHHS. W3 JICTA3AlMOHHBIX CKBAXKUH,
MOBBIIIast 0€30MAaCHOCTh PA0OT M0 ra30BOMY

(akropy

MaTtent P®D Ne 2541347. Criocod mpor{o3a MecTOHAX0KIeHHsl HIKHEH rPaHUIIbI

B3PbIBOOIIACHOI1 ra30Boii

30HBI B 0YMCTHOM 3a00e

IIpoBeneHne CKBaKMHBI B KPOBIIO ILIACTa,
MOMHTEPBAJIbHOE B HEW HM3MEpeHHe KOHIIEH-
TpalMy MEeTaHa, YCTAHABJIUBAIOT HUKHIOIO
IpaHULly B3PLIBOONACHOH Ia30BOH 30HBI OT
KPOBIIM OTPabaThIBAEMOr0 IUIACTA IO BEIH-
YHHE HUKHEr0 KOHLEHTPALMOHHOIO Ipesena
B3PbIBAEMOCTH Ta30BO3/YLIHON cMECH

YcraHaBiauBaOT BCJIIMYUHY HHUKHEIO KOH-
LCHTPALlMOHHOI'0 TIIpe€/aeiia B3PbIBACMOCTU
Fa3OB03I[yIHHOI71 CMECH B KPOBJIC IJ1IacTa

Matent P® Ne 2610600. Criocod onpeeseHusi pacxojia Bo31yXa B BHIpA0OTAHHOM

NPOCTPaHCTBE 04

HCTHOTO 32005

BBISBISIIOT KOJMYECTBEHHYIO CBSI3b MEXIY
CpEeHECYTOYHON Harpy3koil Ha OYHCTHOH
3a00H, YCTaHABIMBAIOT METaHOOOMIBHOCTH
BBIPA0OTAHHOT'O IIPOCTPAHCTBA JAaBbI M IIpe-
JIeNbl B3PBIBOOIIACHBIX KOHIEHTPAIMIl MeTa-
Ha B PYZAHHUYHOM BO3/lyXe

PekoMeHaniu Mo pacxomy BO3AyXa B BbI-
paboTaHHOM HPOCTPAHCTBE JIABBI C YYETOM
mpezena  B3pHIBOOMACHBIX — KOHICHTPALUA
MeTaHa B aTMocdepe BhIpabOTaHHOTO Ipo-
CTpaHCTBa

8.3. TpeGoBanue k nokazareasM 3(p(PeKTUBHOCTH 1era3aluy yroJabHbIX IIAXT

B cootBerctBHM ¢ monokeHWSIMH «HCTPYKIIMH TO J1era3ail yroJIbHBIX
maxt [7] KpurepueM, OoNnpeessIFoIMM He0OX0JMMOCTh BBIIIOJIHEHHST padoT 1o Jie-
ra3anyy UCTOYHUKOB METAHOBBIACICHHS, SIBIISICTCS TPEBBIIICHUE METAHOOOMIBHOCTH
OYMCTHBIX H/WIN HMOATOTOBUTENBHBIX BBIPAOOTOK CBEPX JOIMYCTUMOIl 1O (akTopy

109



BEHTHIISIIUH, COOJTIOJICHHEM B KOHKPETHBIX TOPHOTEXHUYECKUX U adPOra3onHaMuye-
CKUX yCTIOBUSX ycTaHOBIEHHBIX [1b copepikaHusx MeTana B py THUUHOW aTMocdepe.

B crnoxxuBIImMXCst 00CTOSATENBCTBAX, KOTJa HA TOJIOTUX METAHOHOCHBIX YTOJb-
HBIX IUIacTax 3KCIUTyaTUPYETCsl BBICOKOIPOU3BOAUTEIbHASI OYMCTHAS TEXHHUKA ra3o-
Basi CUTyallusl Ha BHIEMOYHBIX y4acTKaX CYIIECTBEHHO M3MEHHIIACH, PE3KO BO3POCIIa
WHTEHCUBHOCTH BBIICJICHUS METaHa, YJaCTUIUCH CIIyYan 3ara30BaHHOCTH BBIPAOOTOK
U HEpeIKH KPYITHBIC B3PhIBEI MECTAHOBO3AYIIHBIX CMeceil B maxTax. Bo3Hukiia HEOO-
XOJMMOCTh B TIOBBIIICHAN A(P(GEKTHBHOCTH [IETA3allMOHHBIX pabOT, CHM)KCHUH aBa-
PHIHOCTH B IIAXTaX I10 Ta30BOMY (aKTopy.

AKTyaJbHBIM CTaJ BOTPOC OMPEAETICHUS B CIOKUBIINXCS HA yYacTKE YCIOBHSIX
[OKa3aTelisl, MOBBIIIAOIICT0 TpeOoBaHus K 3()(EKTUBHOCTH Jera3allMOHHBIX paboT Ha
BBICOKOITPOM3BOJUTENILHBIX OYUCTHBIX Y4acTKax. TakuMH MOKa3aTessIMU SIBJISIIOTCS KO-
S QUIIEHTHI eTa3allii HCTOYHIKOB METaHOBBIICICHUS Ker (OMTH €1.), KOTOphIC YUu-
THIBAIOT (PaKTHUYECKHE JaHHbIE a0COIIOTHON METaHOOOMIBHOCTH BBHIEMOYHOT'O YJacTKa
JI0 BEJICHHUS! OUMCTHBIX pabot I'(M*/MuH) K B IpoLiecce PaboOThl OYMCTHOrO KoMOaiina 1o
paspyienmio yris [(M>/MuH) B 10OBIMHYIO CMEHY, TO €CTh BBIIOJIHEHHE yCIOBHIL

1/
Kyer = 1 -1 @.1)

ngr = Nun " Kperin +ney- Krer.c.n +ney- Krer.cn +n,- Kper.n (82)

B ¢opmynax (8.1) u (8.2) npunatel o603Hauenus: 1 u I' — abcomorHas MeTa-
HOOOWJIPHOCTh BBIEMOYHOTO YYacTKa 10 W TOCNE JAEra3aldd COOTBETCTBEHHO; Np,
Ne.nr, New, N — JTOJIEBOE yUACTHE 0TPabaTBIBAEMOTO, COMMKEHHBIX MOAPA0ATHIBAEMBIX,
Ha}lpa6aTI)IBaeMI)IX IJIaCTOB YTJIA U IOPOJ, AOJU €., Kner.mn, Kper.c.n, Kner.c.n, Knerm — KO-
3¢ GUIMEHTHI Jera3aluu 0TpadaThIBAEMOro, COJMMKCHHBIX MOIPadaThIBACMBIX, HA-
pabaThIBaeMbIX YTOJBHBIX IIACTOB U TIOPOJ COOTBETCTBEHHO.

OKCIEePUMEHTAIEHBIMI HCCIIEOBAaHISMA W HAONIOJCHUSAMH 3a IPOIeccaMi
}106BI‘II/I Yrisi © THTCHCUBHOCTHU BBICIICHHWA METaHa Ha BBIEMOYHBIX yJaCTKaxX yCTa-
HOBJIICHA JIMHCIHAS 3aBHCUMOCTh a0COJIFOTHONH METaHOOOMJIBHOCTH OYHCTHOTO 32005
U BBICMOYHOTO YYacTKa OT CYTOYHOW JOOBIYM YIVIi B KOMIDICKCHO-MEXaHU-
3UPOBaHHBIX 32004X B yCIOBUAX YroNbHBIX maxT Ky3Henkoro 6acceitna, BopkyTsr u
Kaparanger [1, 3, 5, 13—17]. YBenudeHnne cyTO9HON AOOBIYM YIJIA B JIaBax U obecre-
YeHUe 0E30MaCHOCTH TPY/a B HIAXTaxX IO ra3oBoMy (akTopy AOCTHrAaeTCs MPUMEHE-
HUEM PAIOHAIBHBIX CXEM IPOBETPUBAHMS BBIPAOOTOK BRIEMOYHOI'O y4acTKa M CIIO-
cOo0OB KOMIUICKCHOW Jiera3alliidl MCTOYHHKOB MeTaHOBbLIeneHus (tabm. 8.7). Ilpm
9TOM TEXHOJIOTHYECKHE PEIIeHHs IO JeTa3alliii pa3padaThbiBAMBIX W COMMKEHHBIX
IUTACTOB YTJISL SIBJISIFOTCST 00JICe ONEPATHBHBIMU B CPABHCHHH CO CXEMaMH BCHTHJISI-
LU 110 00CCIICYCHUI0 HOPMATUBHEIX MAPaMETPOB PYIHUYHON aTMOchepbl OYHCTHBIX
3a00€B ¥ BEIPAOOTOK BEIEMOYHOT'O YYaCTKA.
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VIHTCHCUBHOCTPD BBIICIICHUS METaHa MpHU PabOTe OYHCTHOTO KOMOaiHa TOBBI-
IIaeTCs B PA3MTUIHBIX TOPHOTEXHWYCCKUX YCIOBHAX 3aJIeTaHWA IUIACTOB YT B 1,5—
3 paza u 6ouee [1, 3, 5, 13] u orpaHMYMBaAETCS] BETUYNHON KOHIICHTPAIIMM METaHa B
HUCXOAAIIUX M3 JIaBbl MMOTOKAaX BO3JyXa B COOTBETCTBUM C HOpMAaTUBaMH, YCTAHOB-
nenHbiMu 11b.

UYewm BrItre 3¢ppeKTHBHOCTH B Aera3anni, TeM OONbIIe 00bEMBI H3BICKAEMOTO
Ha BBIEMOYHOM YYaCTKE METaHa M HIDKE BEPOSATHOCTH BCTIBIIIEK M B3PHIBOB METAHO-
BO3AYIIHBIX cMeced B YroJIbHBIX HIaxTax, CJI€A0BATCIIbHO 1 BLIIIC YPOBCHb 6e3onac—
HOCTH BEJICHUS TOPHBIX padoT 1Mo ra30BOMy (PaKTOpy, HUKE METAaHOBAsI TPABMOOIIAC-
HOCTb.

Onupasich Ha TIokazaTenn d(H(HEKTHBHOCTH JeTa3allii HCTOYHUKOB BBIICTICHHS
MeTaHa Ha BRIEMOYHBIX y4acTKax [7], yCIOBHUS U BEPOATHOCTh BOSHUKHOBEHUS B3PbI-
BOOIIACHBIX MO0 METAaHY CUTYaIlMii B yrOJBHBIX IIAXTaX, aKTyaJbHBIMH CTaHOBSITCS
nanpHelnme 0ornee TiTyOOKHE MCCISIOBAHUS T'a30BOTO BOIPOCA, HAYIHOTO OOOCHO-
BaHUS KPHUTEPHEB W TapaMETPOB JEra3allid METaHOHOCHBIX YTOJBHBIX IIIACTOB,
C6J'II/I)KCHHI)IX IJ1aCTOB YTJIA U BI)Ipa6OTaHHI)IX IIPOCTPAHCTB NIPUMCHUTECIIBHO K METa-
HOO6I/IHLHLIM BBICOKOIIPOU3BOAUTCIIbHBIM HIaXTaM.
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BBIBO/IbI

a(pq)eKTI/IBHOCTL JAcrasaliuyi HWCTOYHHUKOB METAHOBBIACICHUSA Ha YTOJIBHBIX
maxTax omnpeacaacTCss T0CTOBEPHOCTbIO NCXOAHBIX JaHHBIX, B YUCJIC KOTOPLIX METa-
HOHOCHOCTB YTOJIBHBIX IUIACTOB, MX TA300TIa4a B BEIPAOOTKH M CKBa)KHHBI, TEOMET-
pPHUYECKOE PACIIOJIOKECHHUE TUIACTOB YITISI HA BBIEMOYHOM YYacTKE OTHOCHTEIIBHO OT-
pa6aTHBaeMoro, CXEMBbI TNPOBETPUBAHUA OYUCTHBIX Bpra6OTOK, HUX METaHOOOHIIb-
HOCTb, TCXHOJIOTHA U UHTCHCUBHOCTb BBICMKH YTJIA, CIIOCOOBI U CXEMBI M3BJICUCHUS
MeTaHa, KaJeH/JapHble TUIaHbl Pa3paOOTKKU CBUTHI YrOJNBHBIX IJIACTOB U OTpadaThIBa-
€MOTO.

MeTO)IBI yYOpaBJI€HUA METAHOBBIACICHUEM Ha BBIEMOYHBIX YYaCTKax IPEa-
OTIPEJICNIAIOTCA UCTOYHUKAMU (OPMUPOBAHUSI METAHOOOMILHOCTH OYMCTHOTO 32005
U y4acTKa, UX I'a30BbIM OajlaHCOM BO BpeMsl paboThl KOMOaliHa MO pa3pyLIeHUIO YIS
B T0OBIYHBIC CMCHBI.

ITpu WcTIONB30BaHUH BBICOKOIPONU3BOIUTENBFHON TEXHUKH TI0 pPa3pyLICHHUIO
YISl OYUCTHBIMHA KOMOAlfHAMM KaTErOpHIO ONMACHOCTH LIAXT 0 METaHy HE0OXO0ANMO
yCTaHABJIMBATh MO BEJIMYNHE a0COTIOTHON METaHOOOWJILHOCTH BBIEMOYHOTO y4acTKa
BO BpPEMsI OUYMCTHOI BBIEMKH YTJIS.

ABapHuifHOCTb Ha YTOJIBHBIX IIAXTaX I10 ra30BOMY (haKTOpPY OLIEHHBAETCS BEPO-
SATHOCTBIO 3ara3upoBaHus I'OPHBIX BLIpaGOTOK, BEPOATHOCTHIO BOCINIAMCHCHUS METa-
HOBO3IYIIHBIX CMeceﬁ, BEJIUYMHOM TPOU3BEACHUA YIIOMAHYTBIX BepOﬂTHOCTEﬂ.

Pucku opmMupoBaHust B3pBIBOONACHBIX CUTYyalMii B METaHOBBIX MIaxTax, JW-
HaMUKa METaHOBOW TPaBMOOMACHOCTH HA POCCHHMCKUX INAXTaX OMPECISIOTCS KOM-
IUIEKCOM TIPUPOAHBIX, TOPHOTEXHUUECKHUX, OPTaHU3AIMOHHBIX U CYOBEKTUBHBIX (haK-
TOPOB.

AKTyaleH B CIO0XKUBIIMXCSI Ha BBIEMOYHBIX Y4aCTKaX YCIIOBHSAX B3pPBIBOra3o-
OTIACHOCTH BOIIPOC TOBBIMIECHUS 3(()EKTHBHOCTH JIeTa3alliil NCTOYHUKOB METaHOBBI-
JIeNICHUs] ITyTEM OTIPEACICHHs MOKa3aTelsd Ha OCHOBE y4eTa BEIMYMHBI a0COTIOTHON
METaHOOOMJIBHOCTH BBIEMOYHOI'O y4dacCcTKa B IpoLecce OUYKUCTHOM J106I>I‘II/I yrig u a0
Hee. Kpurtepuem siBisieTcsi KOHLGHTpAIMsl METaHa B PyIHHYHOM atmocdepe, AOIy-
ctumas I1b.

[punsaryio [1b BennInHy OTHOCHTENEHOW METaHOOOWIHHOCTH TI0 yCTaHOBIIE-
HUIO KaTeropm‘/'I METAaHOBOW OITACHOCTH YTOJIBHBIX IHAaXT HEJIB3A HCIIOJB30BaTh Ha
BBICOKONIPOM3BOIUTENBHBIX IaxTaX. KpurepueM KaTeropuu OMAacHOCTH YrOJbHBIX
IIaXT MO METaHy J0JDKHA OBITh BeJMUYMHA a0CONIOTHON METaHOOOMIBHOCTH BBIEMOY-
HOTO y4acTKa B MPOIECcCe pa3pyIIeHHs YTOJIBHOTO MacCHBa OYNCTHBIM KOMOAHHOM.
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