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USAGE OF SECONDARY AND RENEWABLE RESOURCES IN A MINING
ENERGY-CHEMICAL COMPLEX (MECC)

Meta. Ha 0CHOBI pOBEZICHOTO aHaJli3y BCTAHOBJICHO HANPSIMU BHKOPHCTAHHS BTOPUHHHX Ta
BiTHOBJIIOBJILHUX PECYPCIB IUISAXOM X MEepepoOKH y 3aMKHYTOMY €HEpProxXiMiYHOMY KOMILIEKCI
Ta 3aJIy4eHHs] KOMIUIEKCHUX KOT'€HEepalifHUX CUCTEM 3 PI3HUX JKEped.

MeToaunka q0caizkeHHs TOJISIrae B aHalli31, CUCTeMaTH3allil HasBHOTO JIOCBIly BUKOPHCTaH-
HS BIJOMUX I'€O€HEPreTUYHUX CUCTEM, BUOOPI MiIXOAIB 11010 iX YAOCKOHAJIECHHS Ta BCTAHOBJIECHO
NEPCIEKTUBH Ta MOXKJIMBOCTI iX CHOJyUYEHHI Y €JUHY CUCTEMH JJIsi BUKOPUCTAHHS B1IXOJIB 1 BiJI-
HOBJIIOBJIbHUX PECYPCIB MpHU MOEAHAHHI TPAIULINHUX Ta HETPAIULINHUX TEXHOJIOTIH pa3oMm 13
TEXHIKO-€KOHOMIYHUM OOIPYHTYBaHHSIM 3alIPOIIOHOBAHUX PIIIEHb.

PesyabTaTn gocaigzkeHHs. Po3riasHyTO cydyacHui CTaH Ta MEPCIEKTUBU BUKOPUCTAHHS BTO-
PUHHUX Ta BIAHOBIIOBAJIbHUX PECYPCIB Y €EAMHOMY 3aMKHEHOMY KOMILUIEKC] TIPHUYOTO MiIIPHEM-
CTBa. 3ampoloOHOBAaHO TEHJEHLINH (opMyBaHHS eHeproreHepaiii Ta eHeproBUKOPHCTAaHHS Ha OcC-
HOBI aJIbTEpPHATUBHUX PAJAMKAIbHUX TEXHOJIOTiH. ABTOpaMH 3allpONOHOBAHO HAIMPSIMKH 3MiHHU BY-
IJIeBUA00YBaHHS Ta BYIJIEBUKOPUCTaHHS MPHU EKCIUTyaTallii 1i€i CHpPOBUHHM 13 MOKMHYTUX Ta 3a0a-
JAHCOBMX IJIACTIB. PO3IIISIHYTO MOXKIIMBOCTI 3aCTOCYBAaHHS CUCTEM KOTEHepallil Bil pi3HUX eHep-
reTUYHUX Jkepes. OCHOBHUM HANpsIMOM €HEPreTUYHOrO YAOCKOHAJIEHHS Ma€ cTaTu (popMyBaHHs
€MHOTO €HEPrOXIMIYHOTO KOMILJIEKCY JJIsi TABUIIEHHS €KOHOMIHO1 JOIIIBLHOCTI 3alporoHOBa-
Hux 3axoniB. Lle BinOyBaeTbcs 13 ypaxXyBaHHSIM €KOHOMIYHOTO YAOCKOHAJIEHHS Ta €KOJIOT1YHOT
KOMITOHEHTH, II00M 3a0e3MeunTH MiHIMaJbHUN HEraTUBHUU BIUIUB HA II3€MHE TIPChKE Cepelo-
BHUIIIE Ta MOBEPXHIO.

HaykoBa HoBHM3HA. BinoOpaskeHO CHCTEMHI 3B A3KH MK OKPEMHUMHU JKEpeIaMu eHeproreHe-
pauii s BUOOpY NOLIIBHUX CHCTEM €Heprozade3neueHHs pi3sHUX TepPUTOpii, y TOMY YHCHI 13 3a-
JY4YEHHSIM BTOPHHHHUX 1 BITHOBIIIOBAJIBHUX PECYPCIB 3aJISKHO BiJ KJIIMaTHYHUX YMOB Ta reorpa-
¢biuHOrO MONOXKEHHS Ta c(H)OPMOBAHO MOPIBHAIBHI TEXHIKO-€KOHOMIYHI MOKAa3HUKH POOOTH 3a-
IIPOIIOHOBAHOI CUCTEMU.
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IIpakTu4He 3HaYeHHsA. 3aTIPONIOHOBAHO METOAMKY MOETHAHHS PI3HUX €HEPTETUYHUX JHKEpe
y OIHIA CHUCTEMI JJIS BUKOPHCTAHHS BTOPHHHUX 1 BIJHOBJIIOBAJBLHUX PECYpPCIB Ta TEXHOJIOTIYHI
CXEeMH BUKOHAHHS TaKUX PIillICHb.

Knrouosi cnosa: mennosa eenepayis enepeii, cucmemu eazughixayii, cucmemuuil nioxio, me-
Mmoou cmamucmudnoi 00pobKU OaHUX, MEeXHONI02IUHI napamempu enepzoenepayii, po3pooxa po-
008Ul eHepeeMUYHOT CUPOBUHU, MEXHIKO-eKOHOMIYHI NOKA3HUKU

Beryn. Po3BuToK cycniiapcTBa MPU3BOJUTH 10 3pOCTAHHS MaTepiadbHUX MOTPEO
30KpeMa €HEpreTUYHUX. B MX yMOBax HaJ3BUYAlHO BaXKJIUBUM (DAKTOPOM € 3aXHCT
HABKOJIMIIIHBOTO CEPEIOBUINA TPHUY0A00YBHUX perioHiB [1-4 ta iH]. Tomy rosos-
HUH acleKT MOKJIAJaeThCs Ha BUIOOYTOK, TOBHOTY BHIIYYEHHS Ta SIKICTh NEpepoOKU
MiHEpaAJIbHUX PECYPCiB 3 BUKOPUCTAHHSIM IHHOBAIIWHUX TexHOosorii [1,5-8 Ta iH.].
[le BuMarae He nuie 3a0€3MEUYUTH €KOJIOTIYHICTh MPOIIECY MiJ] Yac BUIyYEHHS KOPH-
CHUX KOIAJIMH 13 HaJp, aje TaKoX Iij 4yac BOJO- Ta MOBITPSBIABEICHHS, IEPEPOOKU
yciei BUiIydrHOI nopoau Ha moBepxHio [1,5,10 ta in]. CyyacHuid miaxia g0 mpoBa-
JOKEHHS TIPHUYO00YBHOT JISIIBHOCTI Yy MEPEAOBUX TIPHUYOIO0YHUX KpaiHaX CBITY
HaIpaBjieHa Ha MOBHE BUKOPUCTAHHS YCIX BUJAHUX HA MOBEPXHIO KOMIIOHEHTIB.

3pocTaHHs 11H HAa €HEeProHOCIi, BUUEPNAaHICTh BYIJIEBOJHUX KOIAJIWH IUIAHETH
MPU3BOJUTH JO PO3BUTKY 1 CTAHOBJIEHHIO TEXHOJIOT1M BUKOPUCTaHHS BTOPUHHUX 1
BiJTHOBJIIOBAIBHUX JDKEPEN BYTJIEBOAHIB Ta eHeprii. Y SKOCTI BTOPUHHHX PECypCiB
BYTJICBOJIHIB € BUKOPUCTAHHS METaHy BYTJICIIOPOJHOTO MAacCUBY MIAXTHHX IOJIB SIKi
3HAXOAATHCA Y €KCILUTyaTallii abo BUUepnald CBOI pecypcH. bulblicTh aerazamiitHux
ra3iB MaroTh 301/IHEHY KOHILIEHTPALII0 METaHy, [0 YHEMOKJIMBIIOE HOr0 NEPEPOOKYy,
TOMY Il Ta3u Jeras3anli BUKUJAIOTHCS y aTMOocepy, TUM CaMHUM 3a0pyJHIOIOYH J10-
BKULIA. ABTEpHATUBHUM J[KEPEJIOM BYTJIEBOAHIB € 010ra3 npu BUPOOHMIITBI SKOTO
3aCTOCOBYIOTHCS BIJTHOBJIIOBaHa (PiTo- 1 O10CEpOBMHA, a TaKOXX OpPraHIYHI BIJAXOIU.
Henonikom 11i€1 TeXHOJIOTIi € HEBETUKA PEHTA0EIBHICTh, 3HAUHI MUTOMI KaIliTalbHi
BUTpATU Ta MpoOJIeMH MOB’s3aH1 3 puHKOoM 30yTy mpoaykii [11, 12]. KomGinaris
IIUX TEXHOJIOTIH Yy KOMIUIEKCHOMY 3aKPUTOMY TE€XHOJOTIYHOMY UKL CErMEHTY Tip-
Huyoro eHeproximiunoro komruiekcy (I'EXK) no3BonuTh mo30yTucs 1muxX HEIOJIKIB
Ta YpI3HOMaHITHUTH TPOAYKIlII0 cerMeHTy Buxoasun 3 motped 'EXK i1 coxuBuoro
PUHKY Ta MOJIEPHI3yBaTU MOOUTHHICTH 1 €heKTUBHICTH TeXHOJOr1i [13 — 16 Ta iH.].

Sk yxe Oyno noBeneHo paximie (GopMyBaHHS TIPHUYOTO €HEProXiMi4YHOTO KOM-
IJIeKcy Ha 0a31 cBepIoBMHHOI mia3zeMHoi razudikauii syriuig (CIII'B) mae He nuie
BEJIUKE COIllaJIbHE 3HAYCHHSI (3 BUBLIBHEHHS MEPCOHATY Bij TSXKKOI MiJ3€MHOI Tpa-
11), ajie i CyNpPOBOKYETHCS CYTTEBUMH €HEPIE€TUYHUMU, €KOJIOTTYHUMH i €KOHOMi-
YHUMU TepeBaraMy y MOpIBHSIHHI 3 TPAIUUIAHUMU CIIOCOOaMU PO3POOKH BYTIBHHUX
poAOBHUIL. Y paMKax pO3IIISIaEMOi MpoOieMy HaWOUIbI MPUBAOIUBO BUTJISIAIOTH
Taki koMOiHaIii komruiekcHuX mianpueMcts CI'BII — BuUpoOHHUIITBO €HEPTETUYHOTO 1
TEXHOJIOTIYHOTO TeHepaTopHux rasis; mianpuemctBo CI'BII — ra3osa TypOiHa 3 Bu-
pobnenus enexkrpoeneprii; mianpuemctBo CI'BII — BupoOHuiTBo 6iorasy, sSKuii mi3-
HIIIIE 3MINTYETHCS 3 TEHEPATOPHUM Ta30M JJIS MIABUIICHHS HOTO KaJIOPIMHOCTI; M-
puemctBo CI'BII — xiMiYHUN KOMIUIEKC 3 BUPOOHHUIITBA XIMIYHUX PEUYOBHH; i IIIPHU-
emctBOo CI'BII — ytunizariitnuii KoMIuiekc 3 Tpanchopmariii TerioBoi eHeprii Biaxi-
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THUX Ta31B (OJep KaHHS rapsdoi BOJAM, MOBITPs, 301IbIIEHHS KIHETUYHOI €Heprii y
BHUCOTHUX Oalltax JJis MepeTBOPEHHS MIBUIKOCTI PYXy TEIUIOTO MOBITPS B €IEKTPUY-
Hy BiTpoarperaramu y OaIiTi, yTuji3allii TeraoBoi eHeprii JMMOBUX BUKHIIB Fa30BO1
TypOiHH, KOMIIPECOPHUX yCTAaHOB Ta iH.) [1, 14].

CydacHu# pO3BUTOK TaKHX MiANPUEMCTB, TEXHOJOTI SKUX aJanToOBaHi 1 BUKO-
PUCTOBYIOTh BTOPHHHI Ta BITHOBIIIOBAJIbHI PECYpCU JOCATAIOUM OE3BIIXOTHOCTI Ta
e(eKTUBHOCTI Yy BHUPOOHUIITBI BYIJIEBOJHIB Ta €HEprii, 3a0e3meuyioud He TiIbKU
3MEHIIEHHS AePIUTHOI MPOAYKINi, a i TMHAMIYHHUM 3aXHCT €KOCUCTEMHU. 3pOCTaHHS
EHepreTUYHUX NMoTped CyyacHOi IUBLII3AIT 1 BUMOTH J0 OXOPOHU JOBKULIS MPH 3a-
CTOCYBaHHI KOMIUIEKCHHX MAaJOBIIXOJHUX TEXHOJOTIH 3a0e3nevars CTajiuii eHepre-
TUYHHUIA PO3BUTOK JIFOJICHKOTO CYCIIJIbCTBA.

AHaui3 npo6aemu. ['ipHrunii eHeproxXiMiuHUNA KOMILUIEKC Ma€ CBOE 3aCTOCY-
BaHHS Ha TIPHUYOJO00YBHUX IIIMPUEMCTBAX, SIK1 3aKIHUMJIM CBIM TEPMIH 1CHYBaHHS
a60 3HaxonATbes y ctaHi crarHaiii. [IpogykruBnicts 'EXK 3a razom 3a6e3neuyersb-
CSl TEXHOJIOTITYHUMHU CETMEHTAMM: CTaHIlisl CBEpJUIOBUHHOI MiA3€MHO1 ra3udikaiiii By-
ruuis (CIII'B), moBepxHeB1 ra3oreHepaTopH, JAera3aiiHIMu 1 610Ta30BUMHU yCTAHOB-
KamMu. TeXHOJIOTIYHMIM CerMEeHT Jiera3alliifHoi 1 610ra30Boi yCTaHOBKHU CKJIaJal0ThCS 3
Jera3aiiiHuX CBEp/JIOBMH, BaKyyMHACOCIB Ta 0iora3oBoi ycTtaHOBKH. [lera3zariiina
yCTaHOBKa 3a0e3neuye BUI0OYBAaHHS ra3y METaHy 3 MiApO0IeHOl TOBII NOPOAOBYTI-
JLHOTO MacCUBY Ta BUPOOJIEHOTO MPOCTOPY MIAXTHOIO MOJIsI, 010ra30Bl YCTAHOBKA BH-
pOOJISIFOTH METaH 3 O10BIAXOIB 3 MOJAIBIIOK OYMCTKOIO Ta 3MIIIYBAHHSIM Jera3a-
IMHUM CTPYMEHEM 3 METOIO MiJBUILCHHS CKJIAJIOBOI METaHY Y JieTa3alliiHOMY CTpY-
MEHI, BIJIOKPEMJICHHSI METaHy BiJ| 1HIIIKUX ra3iB Jerasailii 3a JOMOMOT0l0 MEMOPaHHUX
CHCTEM Ta Or0 HAKOMUYECHHS Y pe3epByapax CETMEHTY.

MeTtaHOB1 pecypcHu BYTJIeHOpPOJHOTO MacuBy ponoBull JloHGacy 3a pi3HUMH
OLiHKaM CKIanarTb 1257 — 1350 mupa. M3, y BinbHOMy cTani 164 mupa. m°. Binbia
YacTHHA 3araciB razy METaHy 3HaXOJUThCSA Y COPOOBAHOMY CTaHi, iHIIA (MEHINA) — Y
po34rMHEHOMY a00 BiTbHOMY. Jlerasaiiisi ByrUIbHUX IJIACTIB 1€ HEOOXIAHICTH 3a0e3-
MEYEHHS €KOJIOTIYHOT 1 TEXHOJIOT1YHOT O€3MEeKH BEJIEHHS TIPHUYUX POOIT Ta 3aKPUTTS
BYTUIbHUX TianpueMcTB. Ha maxrax 3a0e3nedyBaiach Jeras3aii€ro ByrijabHI TJIacTH,
K1 3HAXOJIMJTUCS Y JIIOYMX MIAXTHUX MOJISX, IPH boMy 95,8% MeTaHy BUKHUIIATIOCS
B armocdepy, munre 80 miH. M3, a 4,2% Bix BUnoOyTKy — yTumizyBanacs. Jlerasamis
BYIJICTIOPOJHOT TOBIII BIANPAIbOBAHUX IIAXTHUX MOJIIB HA TEXHOTC€HHUX TEPUTOPISX
maxtu He BigOyBanacs. [IlaxTHuil MeTaH 3 BUPOOJEHOr0 MPOCTOPY IIAXTHU MO Tpi-
[IMHYBAaTOMY, TEXHOTCHHOMY, MiAPOOJICHOMY MacUBY MOTPAIUIAE Y KU, TIPOMHCIIO-
Bl MPUMIIIEHHS Ha MOBEPXOBI1 3eMJIi i y atMocdepy, CTBOPIOIOYM HEOE3MeuHe cepe-
JIOBHIIIE, SIKE HETATUBHO BILTUBAE HA TOBKIJUIAL.

[TpupoaHa METaHOHOCHICTH TIJIACTIB KaM SHOBYTUIBHOTO POJIOBHUINA 3aXiJHOTO
Hounbacy «ITEK [laBnorpaaByriiuisy» KOJUBAETHCS y BEIMKOMY Jiana3oHi 4,7 — 22,6
M3/T, mopix nokpismi Ta migomsu 1,8 — 2,2 M%/1. IIporuosHi 3anacy ra3onomi6oHuX By-
IJIEBOHIB MPpUOIN3HO cKiagarTs 1,5 mapa M3, EQekTuBHICTE aerasamii ByIJIenopo-
JHOI TOBIII IIAXTHOTO MOJS, MPU CEPEeIHbOMY BHUXOJlI METaHy y JerazauiiHoMy
ctpyMmeHi 5,84 — 9,72%, y cepennpoMy ckianae 15%. Y armocdepy npu nerazaiii
IIATHOTO TOJs BUKMAAEeThest 10 11,3 muH. M3 MeTaHy Ha pik IpH KOHLIEHTpALil MeTa-
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Hy y nmianasoHi Bix 3 10 60%. KonueHTtparilisi MeTaHy y JerasaiiiiHii cymimii He Bij-
MOBiJa€ BUMOTaM CIoco0iB 1 cxeM aeraszarii [17, 18].

Hlnsxu BupimeHns npo6JjemMu. EdexkTuBHICT yTHII3a1ll METaHy Yy BYTJICBHJIO-
OyBHUX KpaiHax €Bpocoro3y B 3 — 4 pa3u BUIlla HIK B YKpaiHi. PO3BUTOK €KOHOMIYHOTO
1 HAYKOBOT'O MOTEHINIATY X KpaiH JI03BOJISIE CTBOPIOBATU TEXHOJOTI, K1 YTHIII3YIOTh
10 50% ByTiUILHOTO METaHy. YMOBH 3aKJIa/IaHHS JeTa3alliiHUX CBEPUIOBHH, SIKi JO3BO-
JISFOTh €(PEKTUBHO 371MCHIOBATH JeTa3allito miapo0IeHOr0 MacuBY 1 BUPOOJIEHOTO MPOC-
TOPY, MOJAETIOIOThCS 3TiIHO MaTeMaTUYHOI Mojeni po3pobisieHoi mpod. CaBOCThIHO-
BuM A.B. Mozenb BpaxoByIOUM peajibHI TIPHHUYO-T€OJIOTIYHI YMOBH HA 4Yac BEICHHS
TpHAYUX POOIT PO3pPAaXOBYE HAIPYKEHO-Ae(HOPMOBaHUI CTaH MOPOAOBYTLIBHOTO Ma-
CHBY 3 YpaxyBaHHSAM IapaMeTpiB BUAOOYTKY BYTUIBHOTO IJIACTa 1 BCTAHOBIIOE 3aKOHO-
MIipHOCTI pO3IIapyBaHHs MOPOHOT TOBIIII 3 MOKa3HUKAMHU TIOPOKHUH Ta BUPOOJICHOTO
MIPOCTOPY, IO A€ MOXKITUBICTH OOTPYHTYBATH MapaMeTPH 3aKJIalaHHs HAIPaBJICHUX JIe-
razariitnux ceepioBuH [19, 20].
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Puc. 1 Cnoci6 nerasartiii ByrjiernopoHOTO TEXHOTEHHOTO MacHUBY 1 BUPOOJIEHOTO
MIPOCTOPY BYT'UIBHUX TIJIACTIB (HA BIAMPAIIbOBAHUX IIAXTHHUX MOJISIX): 1 — merasaiiina
MOXUJIO-TOPU3OHTAIbHA CBEPUIOBIHA; 2 — BaKyyM-Hacoc; 3 — 6iora3oBa yCTaHOBKA,
4 — pe3zepByap JUI 3MIIITYBaHHS T'a3iB Jiera3aliii Ta 61orasy; 5 — BUIBHO-TIOPIITHEBA
YCTaHOBKA; 6 — KOTEN; 7 — MapoTypOiHHA yCTaHOBKA; § — TPYOOIPOBIJI 3 TETIJIOHOCIEM
(rapsiua Boga, T =40 — 60 °C); 9 — npoBij eneKTpoCcTpyMy A0 IBUTYHA TBUHTA MIIIAIKH
6iomacu; 10 — qBUTYH rBUHTA Miajiku 6iomacu; 11 — rBUHT Miliajiku GiomMacu;

12 — 6iomaca; 13 — npoayktu 6iopo3namy (1oOpuBo); 14 — KOKyX 3 TEIUIOK BOJIOIO; 1
5 — OTBIp JIs1 BUITYCKY TPOAYKTIB 010po3mnay (100puBo); 16 — razonposi;
17—razronpaep. 18 — mogaya razy a0 30ipHOTO pe3epByapy. 19 — nogava teria 10
MeTaHTeHKa; 20 — 6JIOK OYUCTKH 1 pe3epByap 300py razy
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Haii6unpmx He1oMmiKiB MM JAera3allii ByTrJenopoIHOTO MAaCHBY Ha IaxTax YKpai-
HU € HU3bKUW BMICT METaHy y ra30MOBITPSIHUX CyMilllaX, [0 BUAAIOTHCS Ha MOBEPXHIO
3a JIOMIOMOT'OI0 BaKyyM-HacociB. JIuilie y MOOJWHOKHMX BUMAJIKaX METaH MOXHa YTHIIi-
3yBaTH T4 BUKOPUCTOBYBATH SIK XIMIYHY CUPOBUHY UM SK MaJUBO JUII aBTOMOOUTEHUX
JBUT'YHIB 200 y KOoreHepaliiiHiux yctaHoBkax. Ha puc. 1 npencraBienuii 3aranbHuii BUj
TEXHOJIOT1YHOI CXEMH MiJABUIIEHHSI €HEPreTUYHOI IIIHHOCTI ra3iB CBEPAJIOBUHHOI Jiera-
3aIii TEXHOTEHHOTO BYTJICTIOPOJHOTO MACHBY Ta BUPOOJIEHOTO MPOCTOPY BiANpariboBa-
HOTO IMIAXTHOTO TOJIS IPH PO3pOO1Il BYTUTbHHX I1JIACTIB.

VY OLIBIIOCTI BUMAJIKIB 1€ TA30B1 CYMIIITl 13 HU3bKHM BMICTOM TOPIOYHX Ta3iB, IO
JICKOJIA HaBITh BUMArae JI0JIaTKOBUX 3aX0/IiB O€3MeKH, aJKe MPH 3HIKEHHI KOHIIEHTpa-
11ii MeTaH cTae BUOyxoHeOe3meunnMm. J[J1s1 BUpimeHHsI JaHOi IPOOJIeMH 3aCTOCOBYIOThCS
Pi3HI METOJM B TOMY YHCII CIIeiadbHI TIPHUY1I BUPOOKH, SIK1 130JIFOIOTH BiJl T1PCHKOTO
MacHBY 3a JIONIOMOT'OI0 TaMIIOHYBaHHS 3aKPIMTHOTO MPOCTOPY, 3aCTOCOBYIOTH Ta3rojib-
nepu (10 MPHU BETMKUX 00’€MaxX METaHy € MaiKe HEMOMJIUBUM), JOJAI0Th J0 ra3oro-
BITPSIHO1 CyMIIIIl IPUPOTHUM ra3 TOIIIO.

[Tpu peanizariii crocoOy, TUIBHUIS BYTUILHOTO IJIaCTa PO3KPUBAETHCS Jerasalliii-
HOIO CBEP/IOBHMHOIO | (BepTHUKalibHA 200 MOXUIIO-TOPU3OHTAIBHA), IS 3/IIHCHEHHS Jie-
razarii miapoOJIeHOro MOpOAOBYriIbHOrO MacuBy [21 — 25]. 3a gomomMororw BakyyM-
HacoCy 2, IKUI BCTAHOBJIIOETHCS B YCTI CBEPUIOBUHM | Ha IOBEPXHI 3eMll, (JOPMYETHCS
OJIOK BMJTYYEHHS ILIAXTHOTO METaHy 3 BYIJIENOPOJHOIO MacuBy. 'a3u jerasaiiii 1o cBe-
pAsIoBUHI 1 HanpaBIAIOTHCS Y pe3epByap 4 ajisl 3MilTyBaHHs 3 010ra3oM SIKHil MiCTUTh
60 — 90% meTany. 36aradyeHi TakuM yuHOM ras3u (26 — 44% CH,4) mig tuckom 0,6 — 1,9
MIla HanpaBiAIOTECS y OJIOK OYMCTKH 1 1ajll y pe3epByap 300py rasis 4 1 npu notpeoi 3
ypaxyBaHHSIM KOH IOTYpH CIIO)KMBAHHS HANpPaBJSIIOTBCS HA Ta30TypOIHHY (Ta3o-
MOPIITHEBY) YCTAHOBKY S5 Il BUPOOJICHHSI €IeKTPOeHeprii, a00 Hy OJOK OYMCTKH 1 Tie-
pepobku ra3y 1 konaencaty ['EXK. Termo BuxjomHux rasziB ra3oTypOiHHOI (ra3o-
MTOPIITHEBOT) YCTAHOBKH 13 3JTMIITKOBUM THCKOM 0,2 — 0,5 MITa HanpaBiseThCs 10 KOTIIa
6 e BUpoOIIseThes map 1 Teruia Bojaa. [lap HampasiseTscst Ha MapoTypOIHHY YCTaHOBKY
7 Ui OTpUMaHHSI €JEKTPOEHEPTii, TeIuia BoJa 1o TPYOOIpPOBOAY 8 MOJAETHCS 10 KOXKY-
Xy 14 610ra3oBoi YCTaHOBKH 3 1 NP NEPIONYHOMY 3MIIIYBaHHI 3a JOIIOMOTOIO JIBUTY-
Ha 10 rBUHTOM MiIIaJIKK TToMelreHoi 6iomacu 11, mix miero Terna y 6iora3oBiii ycTaHOB-
i 3 BimOyBaroOThCS TporiecH OpoaiHHs OGioMacu (TepModinbHuit mporiec — 50 — 55 C),
110 3a0e3Mneuye PO3MHOKEHHS Ta PICT OakTepiid (METaHO-areHTIB) 3 OTPUMAaHHSIM Oiora-
3y, 3HaYHY YaCTHUHY SIKOT'O CKJIaJia€ METaH Ta MpOoAyKTu Oiopo3nany 13 opraHiuHoi Ma-
CH, 1110 MPEACTABIISIIOTh COO0I0 00€33apakeHe J00PHUBO, OJIHA TOHHA SIKOTO €KBIBAJICHT-
Ha 4 T a30THO-(PochaTHUX TOOPUB, IO BUPOOISIOTECS Y MPOMUCIOBOCTI. biora3 Hako-
MUYYETHCS Y BEPXHIN YacTUHI (ra3roiyibaepi 17) 6iora3oBoi yCTaHOBKH 3 3 IPOAYKTHBHI-
ctio 0,3 — 0,9 M3 Ha 1 Kr opraniuHoi CHpOBHHY, a IPOAYKTH Giopo3nany 13 BUBOAATECS
3a JIONMOMOTOI0 TBUHTA Mimayku 6iomacu 11 yepe3 oTBip ISl BUITYCKY MPOAYKTIB 010-
posnany (moopuBo) 15. CHpOBHHOIO JIJIs1 METAHOBOTO OPOJIIHHS 3 OTPUMAHHSIM 0i0Taszy
MOKYTh OyTH CLIIBCHKOTOCIOIAPCHK, TPOMHUCIIOB] OPTraHivHi BiIXOAH, CTIYHI BOJU OYH-
CHHX CIIOpYJ Ta BCS OpraHika. Y pe3yJsbTari Mpolecy OTPUMYEMO CKJia]l 610ra3y 3 3HaU-
HHUM TOKa3HUKOM Toprouoro raszy metany (CHg) — 54 — 86%, OanacTHi ra3u npeicTas-
aeHi nBookrcoM Byriemto (CO2) — 11 — 40%, azorom (N2) — 1 — 5%, (O2) — 0,6 — 3%,
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(H2S) — 0,2 — 3%. JIBuryH iy TBUHTa OTPUMYE EJIEKTPOCTPYM, SIKH HAJIXOIUTH IO
MPOBOY 9 1 BUPOOISETHCS HA Ta30TypOIHHIN YCTAHOBII 5.

Tepmin nporiecy nepepodku 6iomacu y 6ioras Ta 100puBa 3 KOe(iieHTOM KOpHC-
Hoi aii 0,76 — 0,9 craHoBuTHUME 5 — 8 110, IPUCKOPEHHS TPOIIECY MOXKIIMBO JIO OJTHIET
700U 32 paXyHOK IHTEHCUBHOTI'O TIEPEMIIITyBaHHs, MIATPUMaHHS TOCTIHHOT TeMIepaTypu
111 OpOJIIHHS, BUKOPUCTAHHS sIKICHOT (iTomMacu. Teruora 3ropaHHss OTPUMaHOi ra30Boi
cymimi cknagatume 10,64 — 19,5 M/x/m3. KinbkicTs OTpUMaHO1 €1eKTpOeHeprii cTa-
HOBUTH 8172 — 16486 kB1/106y npu Baprocti 1 kBt 0,63 — 0,78 rpH. Takox mMoxuBe
BUKOPHUCTAHHSI OJIEPKAHOI Tra30BOi CyMIIlli 3aMiCTh MPUPOJHOTO Ta3y B 3aJEKHOCTI Bij
nmoTped CMOXKMBAYiB Ta CE30HHUX KOJIMBAaHb IMKOBUX HABAHTAKEHh HA MEPEXKY ra30Iio-
craganHs. [1oTik mpojaxk 1 3MEHIIIEHHS 3aTpaT MPH Pi3Hii CIOXKUBYIM KOH IOKTYp1 MPO-
nykiii 61oaerazariiinoro cermenTy I' EXK nomgano Ha puc. 2.
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Puc. 2 TToTik mpoaxk 1 3MEHIIIEHHS 3aTpaT MPH Pi3Hii CIIOKMUBYIM KOH FOHKTYPH
npoxaykiii 6ioaerasariitnoro cermenty ['EXK nipu Bupo6Giienni; A- razy CH4,
B-enexrpoeneprii, C- Temna, D-3MeHIIIEHHS BUTPAT HA OXOPOHY JOBKULIS IIPH PI3HUX
peXuMax mporiecy: 1-ra3oBuil peskxum; 2-3MilIaHui; 3- eHepreTUIHUN

[IpencraBnena TEXHOJOrIA Jierasaiii BYIJIENOPOJHOIO MAacHUBY Ja€ MOKIIMBICTh
yTW3aIii 01IHUX JierazalifHuX CyMmilleH, Ta MiJBUIINY€E X €HepreTUYHy LIHHICTh 1 3a-
Oe3neuye MOTPIOHY KOHIICHTPAILIIEI0 METaHy, OTPUMaHHSI TeIljia, EJICKTPOSHEPT1i Ta eHep-
TeTUYHOI'0 Ta3y Ha MICII Jera3ailii, JoKaji3allii BUKU/IIB Ta3iB jerasailii Ta 3a0e3rneueHHs
(YHKLIOHYBaHHSI METAHTEHKIB MPOTSTOM BCHOTO POKY B 3aMKHYTOMY TEXHOJOTTYHOMY
kit ['EXK na 6a31 CIII'B npu yTumizaiiii TeXHOT€HHOTO MTOBEPXHEBOI'O Ta Mi3€MHOT0
MPOCTOPY 3aKPUTHUX BYTUIBHUX IIAaXT. 3@ paXyHOK IIbOTO 3a0€3Meuy€eThcs OTPUMAaHHS Je-
IIE€BOI €JIEKTPOEHEPTii 1 Terla Ha €HEeProreHEPYIOUNX YCTAaHOBKAX, MAJIMBHOTO ra3y (Me-
TaHy) ¥ 10OpPHUB Ha MICITi JIerasaliii ByrJIEHOPOAHOTO MACHUBY MPOTSATOM BCHOTO POKY, IO
miBUITYE e()EeKTUBHICTh, EKOJIOTIYHICTh TIPOIIECy Jera3allii TEXHOTeHHOTO MacHBY 1 BU-
POOJICHOTO MTPOCTOPY, Ta YTHITI3AIll BUKUIIB CLTHCHKOTO TOCTIOIAPCTRO.

KomoOinartis Texnosoriid y rexnosnoriuHomy cermenti ['EXK 3 Bupobnenss npoy-
ktiB CIII'B 1 G1orasy, 103Bossie 3a0€3MEUUTH SIKICTh 1 MOOUTBHICTD TPOAYKITi. [leTanbHy
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cxemy cermeHTy 'EXK 3 BUpoOGHUIITBA TreHEpaTOPHOIO ra3y MEeTOA0M ra3udikariii Byri-
JBHOTO TUIacTa 1 0iorazy METOJIOM aHaepOOHOTO 30POIXKYBaHHSI OPraHIYHOI CUPOBUHH Y
METaHTEHKaX HaBEICHO Ha puC. 3.

Puc. 3. Cxema cermenty ['EXK 3 BUpoOHUIITBAa reHEPATOPHOTO ra3y METOI0M
ra3udikarii ByriIbHOro TuIacTa i 6iorasy MeToaoM aHaepoOHOTO 30pOIKYBaHHS
OpraHiuHoOil CUpOBUHM y MeTaHTeHKax [10]: 1 — komnpecopHuii 6J10K; 2 — mojaya ayTTs;
3 — IyTTEBA CBEPIOBUHA; 4 — peaKIIiHUI KaHAT, 5 — BUTA30BaHMIA TIPOCTIP;

6 — ra3oBiBiAHA CBEPTIOBHHA; 7 — TeHEpATOPHUIA Ta3; 8§ — 0iora30Ba YCTAaHOBKA;

9 — 610K ouMCTKY IITYYHUX Ta3iB; 10 — Gioras; 11 — noOpusa; 12 — 36ipHUit pe3epByap;
13 — mrryyHi nanuBHI ra3u; 14 — ByriIbHAMN 11acT

CyTb TaHOTO TEXHOJIOTIYHOTO PIIIEHHS TMOJISTAE Y MATOTOBIN MiA3EMHOTO ra3ore-
HepaTopa IUIIXOM PO3KPUTTS BYTUIHHOTO TUIACTA MOXMIIO-TOPU3OHTATILHIUMHU EKCILTya-
TAIITHUMU CBEPJIOBUHAMM 1 3’ €THAHHA 1X TOPU3OHTAIBLHOI YACTUHH, 1II0 MOHTYETHCS Y
BYTUJIbHOMY ITUTACTI peakIiiiHuM KaHaioMm. [licis miAroToBKM Ta3oreHeparopa uepes
TYTTEBY CBEPJUIOBUHY 3IMCHIOETHCS TINAN BYTUTLHOTO TIJIacTa HA CIIOMYYeHl 3 peak-
[IHHUM KaHAJIOM 1 Ha OCEPEIOK TOPIHHS MOJAETHCS TyTTEBA CyMIlll, (DOPMYIOUH TaKUM
YHHOM 10 BCIi JTOBKHHI PEAKI[IHOTO KaHAly aKTUBHI 30HM peaKkliiiHy Ta BlJHOBJIIOBA-
JIbHY, BUBOJISIUM M1I3EMHHM Ta30reHepaTop y NpOAYKTUBHUM peXuM Trasudikaiii 3 Bij-
BOJIOM MPOAYKTIB Ta3udikaili Mo ra30BiJIBIIHIA CBEP/JIOBUHHI Ha TTOBEPXHEBUN KOM-
MJICKC OYMCTKU Ta nepepooku. Temneparypa razis CIII'B mpu razudikaiiii MatonoTyx-
HOTO BYIJIEKaM SIHOTO TUIACTy Ha MOBEPXHI Ta30B1/IBIIHOT CBEP/IJIOBUHU 3HAXOUTHCS Y
miamazoni 227 — 461 oC, micist 0X0JI0IKSHHS TeHEPaTOPHUI Ta3 CIPSMOBYETHCS JI0 TI0-
JIAJTBIIIOT OYMCTKU 1 PO3MLJICHHIO, @ YaCTHHA TEIUIa OTPUMAHOTO TIPU OXOJIO/KEHI TeHe-
PaTOPHOTO Ta30KOHIEKCATy 3a JOIIOMOTO0 TETJIOHOCIS CIIPSIMOBYETHCS /10 KOXKYXY Me-
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TaHTEHKY 3a0e3neuyroun TepModiIbHI YMOBHU MPOIECY BUPOOKHU Oloraszy y jiama3oHi
temnepatyp 50 — 60 oC. IloTyxHICTh MiA3EMHOTrO razoreHepaTopy MpHu raszudikarii
KaM’stHoro Byrunis mapku J[I' ManonorykHoro miacty, B ymoBax 3axigHoro Jlonbacy
«ITEK IlaBnorpaaByrimis», ckiane 4,45 — 6,8 Tuc. M3/ToJ1 13 CKJIaJIOM NAJIMBHUX T'a31B
(CH4, H2, CO) 30,5 — 84,2% Ta Terotoro 3ropstHHs 3,9 — 8,6 MJIx/M3. biorazosa
YCTAHOBKAa CKJIAJA€ThCS 3 MIECTH METAHTEHKIB 11 MOTyxHicTh 216,5 — 423,1 m3/rog i3
ckinagom metany CH4 — 52,4 — 76,9 % 3 Temnororo 3ropstaas — 15,8 — 21,3 MJIx/m3 Ta
BUXOJI0M 010100puB, pinkux — 2,8 — 5 1/100., TBepaux — 4,8 — 10,2 1/1006. [Toka3zHuku
3MIHH SIKICHUX 1 KUTbKICHUX MTapaMeTpiB IITYYHOTO Ta3y razudikalii npu 1071aBaHH] Me-
TAHOBOI CKJIAZI0BO1 Oiora3y MmojaHo Ha puc. 4

KonnenrtyansHuii po3BUTOK TEXHOJOTIYHOTO Olomerazamiiaoro cermenty ['EXK
npeJcTaBisie co00K0 KOMIUIEKC 3aBAaHb SKi HEOOX1THO BUPILITUTH:

— 3aCTOCOBYBATH SK MiJI3EMHY JIEra3aliif0 TEXHOT€HHOTO0 MacUBY Ta BUPOOJIEHOTO
MIPOCTOPY TaK 1 TIOBEPXHEBY 13 3aCTOCYBaHHSIM HAIPABICHOTO OypiHHS JierazaniiHux
CBEP/UIOBHH,;

— 3aCTOCOBYBATH JIETa3allil0 BIAMPAIbOBAHUX IIAXTHUX IIOJIB, IO MOJIMIIUTH
€KOJIOTIYHY CHUTYAIlll0 Ta MiJBUIIUTH OE3MEKy Yy KHUTIOBUX Ta MPOMUCIOBUX MPUMI-
IICHHSAX JIe € HeOe3eKa BUAUICHHS METHY;

— MaKCHUMaJIbHe KOMITJICKCHE BUKOPHCTAHHS METaHy BYT'UILHUX POJOBHII Y TOMY
YUCIIl Y CYMIllll 3 TPUPOJHUM Ta3oM Ta METAaHOM, KU YTBOPIOETHCS y 010ra30BHX
YCTaHOBKAX;

— BUKOPHCTaHHS TOPIOYOT0 ra3y 0ioera3ariifHoro CerMeHTy y KOMIUIEKCI OYHCT-
ku Ta nepepooku npoaykuii 'EXK, 103BoAUTh MIABUILIKTH SKICTh 1 YPI3HOMAHITHUTH
BHUPOOKY TIPOAYKIIIi KOMILIEKCY;

— BIIPOBa KeHHs OiozerazariiHoro cermeHTy y 'EXK 103BOMMTHE KOMIUIEKCHO Y
3aMKHYTOMY IMKJII YTHJII3YBaTH Ta MEPEPOOISATH MPOAYKINIO CErMEHTY, MiJBUIILYIOUYH
MIPOAYKTUBHY CIIPOMOKHICTh KOMIUIEKCY, TOKPAIIYIOUH HOTO JIOTICTUYHY CTPYKTYPY.

[lepeBaraMu KOMOIHOBaHOI €HEPrOCUCTEMH € MOXJIMBICTh TIOEAHAHHS Y €IMHIN
CUCTEMI OJIHOYACHOTO BHITyUEHHS BYT1/UISI HETPATUIIIMHUMHU TEXHOJIOTISIMHU, HOTO TIepe-
BEJICHHS Y Tra30noIi0HUI CTaH, JOBEACHHS J0 HEOOXIIHOT KAIOPIMHOCTI 1IHOTO Ta30Io-
TIOHOTO €HEPrOHOCIS 3a JIOTIOMOTOI0 «ITIJICBITJICHHS» HOr0 METaHOM 13 Jiera3ariiHuX
CBEp/UIOBUH Ta 010ra30BUX yCTaHOBOK. BUpOOHHMIITBO Ha L1l OCHOBI €1EKTPUYHOI, Me-
XaHIYHOI 1 TEIUIOBOI €HEprii, a TAaKOXK XIMIYHUX MPOJYKTIB Jal0Th MOXKJIMBICTH ITiJIBU-
IIUTH €KOHOMIYHY €()EKTUBHICTb LI1€1 TEXHOJIOT11, OCKUIBKM yC1 BOHU BUKOPHUCTOBYIOTh-
csl ISl TTAJITMBHO-CHEPTETUYHOTO CEKTOpY Harmoi aep>kaBu. Ilycra mopoma 6e3nocepen-
HBOI MOKPIBJI Ta IMIJIOIIBH, 30J1a 1 MPOIIAPKH MOPOIH, Kl BXOISATh A0 CKIIQAY BYTULIS,
pu Horo razu@ikarii 3aJMIIatoTeCs Y BUPOOJICHOMY TIPOCTOPI, IO BUJIyYae 3a0py/-
HEHHS MOBEPXHI Ta 3a0e3Meuye eKOJIOTIUHICTh ychoro npotecy. lono ynpaiiHHs Ha-
MPY>XKeHO-71e)OPMOBAHUM CTAaHOM TIPCHKOTO MAaCHBY, TO 3allOBHEHHS BHUPOOJICHOTO
MIPOCTOPY B1AOYBAETHCS MiJ €K CUJI TPaBiTaIlii 0OBAJIEHUMH MOPOIaMU TTOKPIBIII. 3a-
BISIKM TIaHIM TepMidHIM 00poOI, 1l mopoau AeGopMyrOThCsl OUTBITUME OJIOKaMHU,
10 3HWXKYE BEJIMYUHY TEPEMIIIEHHS O1YHUX TOP1 Ta, BIAMOBIIHO, TO3UTUBHO BILTUBAE
Ha CTaH IOBEPXHi Ta 00 €KTIB, SIKI HA HIM 3HAXOITHCA.
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Puc. 4. Tloka3HUKM 3MIHH KUIBKICHUX (@ — BUX1]] IITYYHOTO razy:
1 — Oiora3 + reHepatopHuii ra3; 2 — reHepaTOpHHUil ra3) 1 siKicHuX (0 — TeraoTa
3ropsiHHs: 1 — 61oraz+reHepaTopHuid ra3; 2 — reHepaTOpHUi ra3) mapaMeTpis
MITYYHOTO Ta3y ra3udikaiiii mpu J0/1aBaHHI METAHOBOI CKJIaIOBOT Oi0razy y
3aJICKHOCTI BIJ] TUIY OyTTS: | — MOBITpsAHE; 2 — MapoBe; 3 — KUCHEBE;
4 — napOKHUCHEBE; 5 — BYIJIELIEBE-KUCHEBE

BucnoBok. He3Bakaroun Ha pO3BUTOK aJbTEPHATHBHOI €HEPrE€THKH, YTBOPEHHS
€Heprii 13 HeBITHOBIIIOBAJILHUX JIKEPENT HAMOMMKINM 9acoM Bce OJHO 3poctatnme. Lle
Ha/IaJIl TiIBUIIyBaTUME €KOJIOTIYHE HaBaHTAKEHHS HA TIPHUYOMO00YBHI PETIOHH, 1 BU-
KJIMKaTUME HEOOX1THICTh pO3pOOJISATH HOBI TEXHOJIOTIT YTHIII3Allli Ta TPOMHUCIIOBOTO BHU-
KOpUCTaHHS BimxomiB. [lepcreKTHBHUM HampsMOM € yJOCKOHAJICHHS HAasBHUX Ta PO3-
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poOKa HOBHMX TEXHOJIOTIH TPaJUIIIMHOI TEIUIOBOI Ta SICPHOI €HEPreTUKU 13 HYJIHOBUM
BUKHJIOM HIKIJUIMBUX pedoBUH. KpiM 11bOro HEOOX1AHO MaKCUMAIILHO 3aTy4aTH Y BUPO-
OHUIITBO Y€ HasiBHI XBOCTOXOBHIIA, 3 PO3IJISAOM iX SIK POJIOBHIL MIHEPAJIHHOI Ta €HE-
PreTUYHOI CHPOBMHHM TEXHOT'CHHOTO TIOXODKEHHS [14].

KoMGinyBaHHS pi3HUX CIIOCOOIB BHIOOYTKY METaHy 13 3aCTOCYBAHHSAM TEXHOJIOT1-
YHUX CXEM 3aMKHYTOTO ITUKITY, Ta€ MOXJIMBICTh aJ0NTyBaTH OiHI Jera3amiifHuX CyMi-
1l y TEXHOJOTTYHUN LUK 3 TIEPEepOOKH BIAXO/IB CLIBCHKOTO TOCHOAAPCTBA, OTPUMaH-
HsM roprounx rasziB (Meran CHy) 1 €KOJIOTIYHO YHMCTHX OpraHiYHUX JHOOPHB, €IEKTPHY-
HOI, TETUIOBOI €HEPTii 3a KOTEHEPaIifHOIO0 CXEMOIO Ta Fa30BUX MOTOPHUX MAJIUB, IO 3a-
Oe3reuye KOMIUIEKCHICTh BAKOPUCTAHHSA BTOPUHHUX PECYPCIB, €KOJIOTIUHICTD 1 e(heKTH-
BHICTb MPOLIECY JIera3allii ByriJIbHUX TUIACTIB.

TepmoximMiuHa eHEepreTuKa MOXKe CTaTH SIKICHUM CTPUOOK Y PO3BUTKY BHPOOHHU-
YUX CHUJI, IO JI03BOJIUTH OJIOKYBaTH CTYIAlOuy CUPOBUHHY €KOJIOTIYHY KpU3Y 1 BHECTH

KOPIHHHUI TIEpesioM y PO3BUTOK €HEPIreTHKH, BUIOOYBHOI i 1HIIMX Taly3eld MPOMHCIIO-
BocTi [14].
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AHHOTAIUA

I_[e.m,. Ha ocHoge MMPOBCACHHOTO aHaJIn3a YCTAHOBJICHBI HAIIPABJICHUA UCITIOJIB30BAHUA BTOPHYHBIX
1 BO300HOBIIIEMBIX PECYPCOB IMYTEM UX nepepa60TKI/1 B 3aMKHYTOM JHCPI" OXHMHUYECKHUI KOMILIEK-
CC U MPHUBJICYCHHUEM KOMIIJICKCHBIX KOTCHCPAIIMOHHBIX CUCTCM U3 PA3JIMYHBIX UICTOYHUKOB.

MeToauKa HCCIAeA0BAHUN 3aKII0YACTCS B aHaJIn3€, CUCTCEMAaTHU3allu UMCIOIICTOCA OIIbITa HMCIIO-
JIb30BAHUS U3BCCTHBIX T'COOHCPICTHYCCKUX CUCTECM, BLI60pe MoAXO040B MO UX YCOBCPIHICHCTBOBA-
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Po3spobxa pooosuwy kopuchux konanun

HHUIO U YCTAHOBJICHBI IICPCIIEKTUBBI 1 BO3MOXXHOCTH NX COYCTAHUU B €AUMHYIO CHUCTEMBI IJIs UCIIO-
JIB30BaHUsA OTXOJ0B U BO300HOBJISIEMBIX PECYPCOB IIpU COUYCTAHUUN TpAaAJULIHMOHHBIX W HETpaauIH-
OHHBIX TEXHOJIOTHH BMECTE C TEXHUKO-IKOHOMHYECKHM 000OCHOBAaHUEM npeajiaracMbIix pCIHeHHfl.

Pe3yabTaThl McciaeqoBaHuil. PaccMOTpeHO COBpeMEHHOE COCTOSIHUE M MEPCIIEKTUBBI UCIIOJIb30-
BaHUs BTOPUYHBIX U BO30OOHOBIISIEMBIX PECYPCOB B €IMHOM 3aMKHYTOM KOMILIEKCE TOPHOTO Mpe/-
npustus. [Ipeaioxkensl TeHASH-IMU (HOPMHUPOBAHUS YHEProreHepalluu U SHEPronoTpeOIeHus Ha
OCHOBE AalIbTEPHATUBHBIX PAJAUKAIBIHBIX TEXHOJOTHH. ABTOpaMH MPEAJIOKEHbl HaIMpaBIICHUS
M3MEHEHHUS YIie00bIYH, €ro NCIOJIb30BaHUsS MPU IKCIIyaTaIl[iH ATOTO ChIPbs U3 3a0POIIEHHBIX U
3a0aTaHCOBBIX IJIACTOB. PacCMOTpEHBI BO3MOXKHOCTU NMPUMEHEHHs] CUCTEM KOTeHepaluu OT pas-
JIUYHBIX SHEPTreTHUYECKUX UCTOYHUKOB. OCHOBHBIM HAINPaBICHUEM HYHEPreTHUECKOIO COBEPIIECHCT-
BOBaHUS JIOJDKHO CTaTh (pOpMHUpOBaHHE €IMHOTO SHEPrOXMMHUECKHI KOMIUIEKCA AJis TOBBIIICHUS
€KOHOMUHOM I€JIECO00Pa3HOCTH MPEATIOKEHHBIX MEPOMPUITHI. DTO MPOUCXOIUT C YUYETOM KO-
HOMMYECKOH 11eJ1eCO00Pa3HOCTH U JKOJOTMYECKONW KOMIIOHEHTHI, YTOOBI 00eCHeuYnTh MUHUMAIIb-
HOE HEraTUBHOE BJIMSHHUE Ha MOJI3EMHYIO TOPHYIO CpPe/ly U MMOBEPXHOCTb.

Hayqﬂaﬂ HOBHM3HA. OTpa)KeHBI CUCTCMHBIC CBA3U MCKAY OTACIIbHBIMU NCTOYHUKAMHU SHCPIOICHEC-
panovn 1JIsd BbI60pa L[eJ'IeCOO6pa3HBIX CHUCTEM aHeproo6ecnequI/m Pa3JIMYHBbIX TCPPUTOPUHU, B TOM
YUCJIC C IIPUBJICUCHHUEM BTOPHUYHBIX U BO300HOBIIIEMBIX peCypCOB B 3aBUCUMOCTHU OT KIIMMATHUYC-
CKHX YCJIOBI/Iﬁ n reorpa(bnquI(oro IIOJIOKCHUA H C(l)OpMI/IpOBaHBI CPaBHHUTCIIbHBIC TCXHHUKO-
SKOHOMMHNYCCKHEC ITOKA3aTCIN pa6OTI>I npenno;erHoﬁ CHUCTCMBI.

HpaKTI/I‘{eCKOC 3HAYCHHUC. Hpenno;era MCTOAHKA COYCTAHUSA PA3JIUYHBIX SHCPTCTUUCCKHUX HCTO-
YHUKOB B 0I[HOfI CUCTCMC IJId UCIIOJIb30BaHUSA BTOPUYHBIX U BO300HOBIISIEMBIX PECYPCOB U TCXHO-
JJOTHYCCKHE CXEMbI BBIIIOJIHCHUSA TaKUX pemeHHﬁ.

Kniouesvie cnosa: mennosas cenepayus dnepcuu, Ccucmembvl ZCZS’MQI)UKCIL{MM, cucmemmwlil I’lO@.XTOa,
Memoobl CHAmMUCMu4ecKou 06pa60m1<u aaHHblx, mexHoJlocudecKkue napanempbl eHepecoenepayuu,
pa3pa6oml<a MecmopoofcdeHuﬁ IHEP2EMUUECKO20 CblPbi, MEXHUKO-IKOHOMUYECKUE noKasameu

ABSTRACT

Purpose. To develop a methodology for a sufficient justification of the parameters of prospective
transport means for using in conditions of surface mining of mineral deposits at deep mines and
calculation of economic effect from implantation of new technological solutions.

The methods of the research are the reviewing and systematizing the experience of using known
transport means for surface mining operations, analyzing a number of approaches to their selection
and theoretical substantiating of a new methodology taking into account the key technological
parameters of surface mining and technical and economic indicators of mining transport systems.

Findings. The current state and prospects of using secondary and renewable resources in a joined
closed complex of a mining enterprise are considered. The tendencies of the energy generation and
energy consumption based on alternative radical technologies are proposed. The authors defined
directions for changing coal mining, its use in the exploitation of this raw material from abandoned
and off-balance seams. The possibilities of using cogeneration systems from various energy
sources are considered. The main direction of energy improvement should be the formation of a
single energy chemical complex to improve the economic feasibility of proposed activities. This is
taking into account economic feasibility and environmental components to ensure a minimal
negative impact on the underground mountain environment and surface.
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The originality. The system links between individual power generation sources are selected for the
expedient energy supply systems for different territories, including recruitment of secondary and
renewable resources depending on climatic conditions and geographic location, and comparative
technical and economic performance indicators of the proposed system are formed.

Practical implications. The technique of combining different energy sources in one system for the
use of secondary and renewable resources and technological schemes for implementing such
solutions are proposed.

Keywords: thermal energy generation, gasification systems, system approach, methods of
statistical data processing, technological parameters of power generation, development of energy
resources deposits, technical and economic indicators
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KOHBEPCIVHI NEPCIIEKTUBHU I'3K 3A YMOB OB’€JTHAHHSI
MEXEBUX KAP’EPHHUX I10JIIB PYHOI'O POAOBHMIIA

© S. Fedorenko, S. Zhukov, R. Zayarskiy, D. Titov

CONVERSION PERSPECTIVES OF THE MINE COMPANIES UNDER
CONDITIONS OF INTERMEDIATE QUARRY FIELDS OF IRON ORE
DEPOSIT

MeTta nocnigkeHb — OOTPYHTYBaHHS 3arajbHOr0 MiXO01y 11010 pOo3pOoOKH MOPOJHOIO MACUBY
MIDX JBOMa CYCIIHIMH Kap’€paMHy 3a YMOB KOMIUIEKCHOTO BUKOPUCTAHHS PYIHOI 1 HEPYAHOI MOO1XK-
HO1 CUPOBHHH.

MeTtoauka OCHII)KEHb BKIIOYAE METOJM AHAJTITUYHMX PO3PaxXyHKIB, TE€XHIKO-€KOHOMIUHUMN
aHaji3; OOIpyHTyBaHHsS imiTauiiHoi Mozeni koHBepcii I'3K; craTuctuunHuil aHami3 3BITHOCTI
PYIHUKIB Ta BUKOHAaHMX CIIOCTEPEXKEHb. 3aCTOCOBYIOTHCS E€KOHOMIKO-MaTe€MaTH4HI METOAU
BUPILLIEHHS 3aJ]a4u Ta IX MOPIBHUIbHI OLIHKU. ONMUCYIOTHCS MPUMHATI TIMOTE3H, a TAKOXK aBTOPCHKI
MIPOTIO3HILI.

JlocJ1ilkeHo cydacHH CTaH, MOKJIMBICTh Ta YMOBH 1 epcreKTUBH 00’ eqHaHHA Kap epiB I1iB-
nenHoro ['3K ta ApcenopMirran (kap’ep Ne3) 3a yMOB JiKBiJalii NEPEeMUUYKH, KA PO3AUILE iX Y
TenepilHiid yac. Po3risgaerbess MeToAMKa PEUTHHIOBOI OLIHKM I10/I0 BapiaHTIB YINPOBAKEHHS
BUJO0YTKY TIOITYTHOI CHPOBUHH HA JiI0YOMY pynHOMY Kap’epi. [IpomoHyeThCsl anroput™ Ta opra-
Hi3aIiifHI 3aX0Jy 100 KOMIIOHYBAaHHS 1 MOEJIHAHHS B HUTICHUHN MOTIK TEXHOJOTIYHUX MPOIIECIB
MIPU TIEPEX 011 Ha KOMIUIEKCHUN MPUHITUTT PO3POOKH POJIOBHIIL.

HaykoBa HOBHM3Ha mossirae B (OpMYIIOBaHHI aBTOPCHKOI 1/1€i 110/10 KOHBEPCii PYIHMKIB 3a
YMOB 00’€THaHHS 1XHIX Kap’ €pHUX MOJIB HUILXOM 3aJly4€HHS B MPOYKTUBHY MEepepoOKy MOO1KHOI
MiHEepalbHOI CUPOBHHHU, Ta B aHAJIITUYHOMY OOIPYHTYBaHHI mapamMeTpiB 00 €KTIiB 1 MPOLECIB IS
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