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1. O6rpyHTyBaHHS IapaMeTpiB XBUJIbOBOTO CIIOCOOY MifBUILIIEHHS e6iTy MeTaHy Yyepes IOBepxHEeBi JerasaliiHi

CBEPJIJIOBUHU

2. Justification of Parameters for the Wave Method to Enhance Methane Production Rate through Surface
Degassing Boreholes

Pedepar:

1. 1. JucepTatiis npycBsiueHa NOCIiI>)KeHHIO METOIiB MiiBUILIleHHS 1e6iTy MeTaHy Yepe3 [1I0BepXHEeBi eraszaliiiHi
CBEP/IJIOBMHY, 30KPEMA IIIJISIXOM BUKOPHCTAHHSI XBUJIbOBOI [Iii. MeTo10 poboTH € po3po6Ka HayKOBO OO PYHTOBAHUX
rapameTpiB CIIOCO0Y, 0 JO3BOJISIOTh HiABUIIUTY €(DEKTUBHICTh BUIOOYTKY METAHY 3 BYTiJIbHUX POJOBUILI, 110 Ma€
BeJIMKe 3HAYEHHSI JIJIs1 EeHePTeTUYHOI 6e3reku YKpaiHu. Y gucepTaliii meTansbHO PO3TIIai0ThCs Pi3HI TEXHOJIOTII, SKi
BUKOPUCTOBYIOTbCS 115 i BUIIEHHS Ta30BUIJIEHHS Yepe3 CBEPIJIOBUHY, 30KPEMa MEXaHIYHUH, XiMIYHUH i
(isMYHUI BIUIMBY HA KOJIbMaTaliliHi MaTepiann. OfHUM 3 Hai611b e(PEeKTUBHUX MiIXOiB €
[THEBMOTIIpOAVHAMIYHA [if, 10 BKIIIOYAE LMKIIIYHE HATHITAHHS Ta CKUIAHHS TUCKY CTUCHEHOTO MOBITPS4, SIKe

BUKJIMKA€ PyHHYBaHHS KOJIbMATAHTIB Ta OUMIEHHS KaHAJIB B IPUCBEPIJIOBUHHIN 30Hi. [IpoTe, HaBiTh 115



TEXHOJIOTiS MOXKe OYTH He MOBHICTIO e(DEeKTUBHOIO 6€3 TOAATKOBUX METO/IB, TAKUX SIK €JIEKTPOPO3PsALHA Jis, 10
3abe3redyye CTBOPEHHS XBUJIb TUCKY Y CBEPJJIOBUHI, SIKi pyHHYIOTh HAKOIIMYEHI BiIKIaieHHs B 30Hi nepdoparii.
ABTOpOM AucepTalji 3aporIoHOBaHO KOMOIHOBaHY XBUJIbOBY [1il0, sSIKa BKJIIOYAE SIK THEBMOTiIPOAMHAMIUHY, TaK i
€JIEKTPOPO3PsIHY TEXHOJIOTII. lle J03BoJIsie OCATTH 3HAYHOTO MiABUILEHHS €(PEKTUBHOCTI BUIOOYTKY METaHY, L0
[iATBEP/IKEHO eKCIIEPUMEHTaMM Ha [I0BEPXHEBUX Jera3aliliHuxX CBepJIOBMHAX, 30KpeMa Ha CBepjIoBuHI MT-345
[TAT «IllaxTa iM. O.Q. 3acsgpkay. Pe3ysnbTaT 1okasasny, o Micisi 3aCTOCyBaHHs KOMOiHOBaHOI XBUJIbOBO] Iii nebiT
1jiei cBepAJIOBUHM 3pic 3 25 M3 /1006y 1o 2,0 Tuc. M3 /100y, 110 103BOJIAJIO MiJ]'€JHATH CBEPJJIOBUHY [0 AerasauiiHoi
CHACTEMHU Ta 3HaYHO NiIBAIUTHU €(EKTUBHICTS ii BUKOPUCTaHHS. EKOHOMIYHMI e(EeKT Bifl 3aCTOCYBaHH4 L€l
TEXHOJIOTII CKJIaB IIOHAM, 2,7 MJIH I'PH Ha PiK. JJOCiIKeHHS TaKOX JO3BOJINIIO BUSIBUTU BOXKJIMBI 3aKOHOMIPHOCTI, 1110
BM3HA4aloTh €(PEKTUBHICTb XBUJIbOBO] Jii. 30Kpema, JoBeIeHO, 110 Halbisbllle ra30BUIiJIEHHS CIIOCTEPIraeThCsl y
THX CBEPJJIOBMHAX, Jie B Iep(opaliiiHiil 30Hi NPUCYTHIN IeBHUI CKJIaZ, NOPif i iX CHiBBiAHOLIEHHS, 30KpeMa
aprisiT, iCKOBUK i aJIeBpOJIiT, 0 3a6e3redye ONTUMalbHi YMOBH [1J1 XBUJIbOBUX IpoIieciB. Lle 1ae 3Mory TO4HO
IIPOTHO3YBATU Miclisl 17151 OypiHHS ePEeKTUBHUX CBEPJJIOBUH i 3[1iliCHIOBAaTH OiJIbIll TOYHE T€0JIOrOPO3BinyBajbHe
OypiHHS [7151 BUSIBJIEHHS IEPCIIEKTUBHUX AiMISTHOK. JIOCIIiIKEHHS TaKOX I10Ka3asy, 10 3MiHa IapaMeTpiB
€JIEKTPOPO3PAAY, TAKUX SIK HAMPYTa i WiJbHICTh €HePrii XBUJIi TUCKY, MOKE 3HAYHO BIUVIMHYTH Ha MPOLIEC
PYVHYBaHHS KOJIbMAaTAliliHOTO MaTepiasny B 30Hi nepdoparii. Lle nae 3M0ry TOYHO HaylalITOBYBAaTH TE€XHOJIOTI
00pOOKY CBEPJIJIOBUH /1J1s1 JOCSTHEHHS MaKCUMAaJIbHOTO [1€6iTy MeTaHy. Y pe3yJbTaTi IPOBEleHUX IOCTIiI>KeHb
PO3p06JIEHO METOAMKY IIPOBEAEHHS €KCIIEPUMEHTAJIBHUX JOCIiIP)KEHb BUIOOYTKY METaHY 3 BUKOPUCTAHHIM
XBUJIbOBUX TEXHOJIOTIH, a TAKOXK AOIIOBHEHHS O ITPOEKTY Aerasauii Ha maxTi iM. O.Q. 3acsaapka, o 103BOJIsSE
iHTeHcudiKyBaTU BULOOYTOK METaHy B IPOMMCIIOBUX YMOBaX. TakuM YMHOM, HAYKOBO OOI'PYHTOBaHi IapaMeTpu
XBUJIBOBOT'O CIIOCOOY IMiJIBUIIEHHS Ne6iTy MeTaHy, 3allpOIIOHOBAaHi y Auceprallii, € 3HaYHUM KPOKOM BIIEpeT, y
PO3BUTKY TEXHOJIOTiN BUNOOYTKY BYTiJIbHOTO MeTaHy, [0 Ma€ BaskjIMBe 3HAYEHHS [IJIs eHepreTUYHOi 6e31eKku Ta

€KOHOMIKM YKpaiHu.

2. The dissertation is devoted to the study of methods for increasing methane output through surface degassing
boreholes, specifically by using wave action. The aim of the work is to develop scientifically grounded parameters
for these methods, which can enhance the efficiency of methane extraction from coal deposits, a matter of great
importance for Ukraine’s energy security. The dissertation thoroughly examines various technologies used to
increase gas release through boreholes, including mechanical, chemical, and physical impacts on clogging
materials. One of the most effective approaches is pneumohydrodynamic action, which involves cyclic
compression and decompression of compressed air, leading to the destruction of clogging materials and the
cleaning of channels in the borehole zone. However, even this technology may not be fully effective without
additional methods, such as electrical discharge action, which creates pressure waves in the well that break down
accumulated deposits in the perforation zone. The author of the dissertation proposes a combined wave action
that includes both pneumohydrodynamic and electrical discharge technologies. This approach significantly
increases methane extraction efficiency, as confirmed by experiments on surface degassing boreholes, specifically
well MT-345 of PISC "Mine, named by. O.F. Zasyadka." The results showed that after applying the combined wave
action, the output of this borehole increased from 25 m?/day to 2,000 m®/day, allowing the well to be connected
to the degassing system and significantly improving its efficiency. The economic benefit of applying this
technology amounted to more than 2.7 million UAH per year. The research also revealed important patterns
determining the effectiveness of wave impact. In particular, it has been proven that the highest gas production is
observed in boreholes with a specific composition of rocks and their proportion in the perforation zone, such as
argillite, sandstone, and siltstone, which provide optimal conditions for wave processes. This allows for accurate
forecasting of locations for drilling effective boreholes and more precise geological exploration drilling to identify
promising areas. The research also showed that changing the parameters of the electrical discharge, such as
voltage and pressure wave energy density, can significantly influence the process of breaking down clogging
material in the perforation zone. This enables precise adjustment of borehole treatment technologies to achieve
maximum methane output. As a result of the conducted research, a methodology for experimental studies of
methane extraction using wave technologies has been developed, as well as an addendum to the degassing project



at the "Mine named by. O.F. Zasyadka", which allows for the intensification of methane extraction in industrial
conditions. Thus, the scientifically grounded parameters of the wave method for increasing methane output
proposed in the dissertation represent a significant step forward in the development of coal methane extraction
technologies, which is of great importance for Ukraine’s energy security and economy.
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47-49.

HayKOBa (HayKOBO—TeXHi‘{Ha) HpO,ILyKILiH: TE€XHOJIOTi]; METOJINYHI IOKYMEHTU

CoriasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: 36i/1bIEHHS 06CATIB BAPOGHUITBA; MOJIMIIEHHS CTaHy

HaBKOJIMIIHBOTO CEPENOBUILA; EKOHOMIS €HEPrOPECYPCiB; MiBULIEHHS ITPOAYKTUBHOCTI Ipawi

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxonu, KOpYCHi MOJieJIi, TPOMUCIIOBI 3pa3Kku
Crioci6 XBUIbOBOI OOPOOKY MPOAYKTUBHUX FAa30HOCHUX FOPU3OHTIB YEPE3 [TIOBEPXHEBI CBEP/JIOBUHU : MaT.
141553 Ykpaina : E21 B43 /26. /11.0O. Ilputyna, K.K. Codificbkuii, P.A. Araes, P.K. CrtaceBuu. N2 u201911059 ;
3assi. 11.11.2019 ; ony6s1. 10.04.2020, Bron. N2 7. 4 c.

BrnpoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: [IP 0111U009992; [IP 0115U002145; P 0118U003599.

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHUKIB (KOHCYJIbTAaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. 36epoBchkuit Bacunes BnagucnaBoBuy

2. Vasyl Zberovskyi

KBasidikamis: n. 1. 1., crapmuii HaykoBuii criBpo6iTHUK, 05.15.02
InenTudikarop ORCID ID: 0000-0003-3275-1864
JopaTrkoBa indpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT reoTexHiuHOi MexaHiku im. M. C. [TosiakoBa

HanionanbHoi akamemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05411357

Micue3HaxoaKeHHS: ByJ1. Cimdepomnosnbceka, 6yz. 2-a, [JHinpo, [JHinpoBceKuii p-H., 49005, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist Hayk Ykpainu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. InykoBcbKuil Poman OMensgHOBUY



2. Roman O. Dychkovskyi

KBasigikamis: x. 1. 1., npodecop, 05.15.02
Inentudicarop ORCID ID: 0000-0002-3143-8940
JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuteT "JIHInmpoBchka

MOJIiTexHika"

Kopg 3a €IPIIOY: 02070743

MicueSHaxo,q)KeHHﬂ: npocnekt JImutpa SIBopHULpKOTrO, 6y 1. 19, IHinpo, [JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kongpat Osnekcanap Pomanosuy

2. Oleksandr Kondrat

KBasigikamis: 1. 1. u., npodecop, 05.15.06
Inentudikarop ORCID ID: 0000-0003-4406-3890
JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBaHO-PpaHKiBCHKUI HAI[iOHATLHUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg, 3a € IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. KapnaTtcheka, 6ya. 15, IBano-®pankiBebk, 76019, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. KypHocos Cepriit AHaTOsNifi0BAY

2. Sergey A. Kurnosov

KBastidikamist: s. 1. 1., crapmmuii HaykoBuii criiBpo6iTHUK, 05.15.02
Inentudikarop ORCID ID: 0000-0003-1840-3169
JoparkoBa iHdpopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: IHCcTUTYT reoTexHiuHOi Mexaniku im. M. C. TTonskoBa

HanionanbHOI akasemii Hayk YKpainu

Kopg 3a €IPIIOY: 05411357



Micue3Haxoa>KeHHS: sys. Cimdpepononbebka, 6y, 2-a, JIHinpo, JHImpoBchKuil p-H., 49005, Vkpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Be3apyuko KocTsaHTUH AHIpifioBUY

2. Kostiantyn A. Bezruchko

KBastidikanisi: s reos. u., crapmmii HaykoBuii criiBpo6iTHUK, 04.00.16
InenTudikarop ORCID ID: 0000-0002-3818-5624
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT reoTexHidHOi MexaHiku im. M. C. [TosskoBa

HanionansHOI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 05411357

Micue3HaxoaKeHHS: By Cimdpepononbebka, 6y, 2-a, JIHinpo, JHImpoBchkuil p-H., 49005, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I10-6aTbKOBI Minees Cepriii [1aBroBuy
rOJIOBH pagu

BaacHe IlpizBuime Im's [10-6aTbKOBI Minees Cepriti [TaBnoBuy
rOJIOBYIOYOrO Ha 3acigaHHi

BigmoBizasibHU 32 MiATOTOBKY ITpuryna imurpo OneKcanapoBUY

00JIIKOBHX JOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




