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Mpe3 nocnegHute 10-15 rogHu B npakTukata Ha Bbrregobuea Ha CALL, Asctpanusi n FOAP edekTBHO ce mpunaraT, T.Hap. ‘cucTemu Ha pa3paboTtBaHe OT

"

NNoLLaaKM ¢ BUCOKM Bopaose

Hhighwaal Mining Systems” (HMS). Mo npuHUmn Te ca cuctemm 3a nog3emeH Jo6uB ¢ M3paboTkM C NPsiK U3X04 HA MOBLPXHOCTTA.

Mog FTOPHOTO HauMeHOoBaHue, obaye Te ca MOYTU HEMO3HATH Ha LUMPOK KPBI MUHHW CnelnannucTi U He ca pasrnexaaHu B Hallata MUHHa nuteparypa. HpoaeneHOTo

LUMPOKO Mpoy4BaHe Ha Te3n CUCTEMM, TEXHUYECKUA U TeXHONOrM4eH aHanus

W OLEHKa no3Bonu B TO3WM AOKNaj Aa Obae npefctaBeHa CbLIHOCTTa Ha TO3W TUN

cucTemu Ha paapa60TBaHe 11 AOOMBHM TEXHONOMMN, TEXHUTE TEXHUYECKM N TEXHOMOTMYHN Bb3MOXHOCTU M ycnosuaTa 3a E(beKTI/IBHO npunaraHe.

BBLBEAEHME

CuctemnTe Ha paspaboTeaHe ¢ OOMBHM 13paboTKK, € NPsK
W3XOA Ha NOBBPXHOCTTA Ca NnpunaraHn B NpUMUTUBHIUTE eTanu
Ha pasBUTME Ha  MMHHOTO  fgeno. [lo-kbCHO ¢
YCbBbPLIEHCTBAHE HA  TEXHUYECKATE W TEXHOMOTUYHM
Bb3MOXHOCTW B MUHHOTO [1EN0 Ce U3BbPLUBA pasLUMpsiBaHe Ha
obrnactTa OT YCroBuMsi 3a MpunaraHe Ha OTKpUTUS [06UB,
MUHHUTE paboTW HaBNM3aT B AbNOOYMHA W Te3n CUCTEMMU Ca
3abpaBeHu.

lMpeoTKkpMBaHETO Ha Te3n CUCTEMWU Ce W3BBPLUM MNpes
nocneaHute 10-15 roguHun. ToBa cTaHa Ha 6a3aTta Ha CMNHOTO
paswmpsiBaHe Ha obnacTtra OT YCMOBWMS 3a MNpwunaraHe u
W3BbPLIBAHE HA OTKPUTU MWHHM paboTu no nnow, M B
AbnboYMHA, Ha CbBPEMEHHWUTE CPEACTBA 33 MeXaHu3aums u
aBTOMaTM3aUMsl, BKMIOYWTENHO CPeacTBaTa 3a Mo3uLyo-
HWUpaHe, HacoyBaHe, ynpaBnewne u kowTpon. EpHa ot
CEpUO3HNTEe MNpEeAnoCTaBKkM 3a MPEOTKPUBAHETO Ha Tasu
CMCTEMM e MOpofeHa OT MpaKkTuKaTa Ha OTKpUTUS J0OWB Ha
sbrimwa B CALL n Asctpanus.

Mpu gocTuraHe Ha eheKTUBHUTE MKOHOMUYECKM TPaHULM Ha
OTKPUTUSI PYOHWK W Hanuume M3BLH TSX Ha BbIMWA Wiu
APYIW, MEKV NOA3EMHN NpUpoaHK BoraTcTea, MUHHUTE PaboTy
ce npepasrnexaat. B pesynTtat Ha ToBa, OOMBBLT NO OTKPUT
Ha4MH Moxe fa Obae npeycTaHoBeH, Aa Gbae paswmpeH Ao
HOBW eDEKTVBHY rPaHNULM UNK 1a Ce NPEMIUHE KbM Noa3emeH
[00uB.

B muHHaTta npaktuka Ha CALL, Asctpanus n HOAP, npu
T.Hap. “contour mining system” (CSM), (cuctema Ha OTKPUTO
pa3paboTBaHe [0 OnpedeneHn KpalHu KOHTYpU Ha pyaHuKa),
Npu AOCTUFAHETO Ha KpaiHWsS KOHTYP Ha OTKPUTUS PYLOHUWK
MWHHWTE pabotn ce npeyctaHoBsBat. [lpu onpegeneHu
YCNOBUWS OT CbLLECTBYBALLMTE PaboTHW CTbNana Ha pyaHuka

Ce npunarar CUCTEMM W TEXHONOTUM 33 OrpaHUYeH Nog3eMeH
pobus. MogseMHuaT fobus ce oCbllecTsBa B U3paboTku C
OMpEeKTEeH U3XO4 Ha MOBLPXHOCTTA, KaTo OCHOBHOTO
obopygeaHe e 6asvpaHo Ha paboTHUTE nnowagkK Ha
MOBbPXHOCTTA. Ta3u cucTEMA W TexHornorus Ha [obws e
M3BECTHA B MMHHATa Hayka v npakTuka Ha CALL, AscTpanus u
FOAP cbec cbbupatenHoto HanmeHoBanue Highwall Mining. B
CbBPEMEHHOTO pas3bupaHe W OCHOBAa Ha cucTemara e
3aMoxeHa KOMMEKCHO-MeXaHu3vpaHaTta TEeXHOMOrs, KOSTO
Ce peanuavpa 4pes3 KOMNaHoBaHW B CUCTEMa (KOMMMEKC) OT
L0OMBHN MaLUMHW U CbOPBKEHNS.

B3auMHOTO NpPOHMKBaHe M 3aBMCMMOCT Ha CUCTEMHUTE
pelleHus (napameTpuTe Ha cuctemata Ha paspaboTtsaHe),
napameTpuTe M Bb3MOXHOCTUTE Ha KOMMIEKCHOTO LOOMBHO
obopyagaHe, TexHONorMsTa M opraHusauusiTa Ha pabota B
CbBPEMEHHATa MpakTuka € TOMKoBa CUIHO, Ye e npugoduno
rpaxaaHCTBEHOCT 0OWOTO HaMMEHOBaHWE Ha cucTemMa U
TexHonorust - Highwall Mining System (HMS).

CbLWHOCT HA CUCTEMATA HA PASPABOTBAHE

Hait-06wo HMS ca 6asupaHu Ha pabotHa nnowagka ¢
U3X0[4 Ha 3anexa-nnact, Hag fOonHus pbb Ha nnolagkata u
ycTonumensa Bopga, ¢ ronsMa sucounHa (highwall) Ha Hes. Tasu
nnowagka Moxe Ja 6boe cTbnano, TpaHWes  WUnm
nonyTpaHLLes ¢ onpeaenieHn WMPOYNHa U ObIKUHA.

ChlUHOCTTa Ha cucTemMaTa Cce M3pa3siBa B MpokapeaHe Ha
Mpexa OT JoBMBHW 3paboTkW C MPSIK U3xog Ha nnowiagka, Ha
MOBBbPXHOCTTA. M3paboTkuTe ca rnyxu, ¢ pasnnyHa ¢opma u
pa3smepy Ha HanpeyHoTo ceyeHne. OpuUeHTUpaHH ca pasnuyHo
CNPsIMO ENTEMEHTUTE Ha 3ansraHe Ha nnacTa. [pokapsar ce B
onpegeneH peg M nocregosaTenHocT, 6e3 wanonssaHe Ha
Kpenexu, Kakto npu npokapBaHe, Taka W npu Hamyckae.
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OcurypsiBaHeTO  Ha  TEXHOMOTMYHATa  YCTOMYMBOCT  Ha
pobuBHata n3paboTka M YNpaBNEHWETO Ha TOPHULLETO, B
W33eTOTO MPOCTPAHCTBO € C JIEHTOBM LEMWUM  MeXay
n3pabotkute. OCHOBHUTE MapaMeTpu Ha cucTemaTta ca: Bug 1
HanpaBreHue Ha gobueHata w3paboTka; BUO M pa3mepu Ha
HaNpeYHOTO CeyeHue; AbMKWHA Ha u3paboTkaTa; WnMpUHa Ha
MEHTOBMS LENWUK W pasvepu Ha paboTHata nnoljagka no
ObMKMHA W WupuHa. Be3 fa ce oTuMTa BB3MOXHOCTTa 3a
BapMaHTHOCT Ha cucTemata, MO OTHOWEHWEe Ha HelHuTe
napameTpy, Ka4yeCTBEHWTE BapWaHTX Ha Tasu cucTeMA Ha
pa3paboTBaHe Ca OCHOBaHM MMaBHO Ha BUAA W HaNpaBneHNeTo
Ha rnyxaTa gobvsHa nspabotka. Hanpumep — BOOMBHY LLOMHN
Mo JNMHUS HA Pa3npOCTpaHeHne Ha pasnnyHi HUBa; 4OOVBHY
WOMHN Ha edHO HMBO; [OOMBHM HAKIOHEHW LWAXTU MO
3anagaHe, 3aguraHe Wnu AuaroHarHo. lpu Tesu BapuaHTu
yacT 0T fapameTpuTe Ha cuctemata ce oOycnassTt oOT
KOHKPETHWUTE MpUpPOAHM ycnoBus (aebenuHa, HaKroH), apyra
OT BB3MOXHOCTUTE HA MMWHHAaTa TexHuka W Tpeta OT
CbCTOSHUETO Ha OTKPUTUTE MUHHM PaboTu B KpailHUs nepumog.

[NOBVBHA TEXHONOIMA

[JlobuBHaTa TexHOMOrMs Mpu Taan cucTema Ha paspaboTeaHe
€ KOMMNeKCHo-MexaHuavpaHa. KomnnekcHoTo obopynsaHe
ocurypsisa MpokapBaHeTo Ha [AobuBHata u3pabotka 6e3
MOCTOSIHHO NPUCBLCTBIE Ha Xopa B 3abos.

MwuHHOpO6MBHOTO 06OpyABaHe Hal-0bWo ce CbCToM OT
camonpefBMKBalla Ce CWUNOBO-ynpaensBalia nnatdopma;
pobuBHa rnasa; NoOAaBaLLO-TPAHCMOPTHA CUCTeMa M peauua
obcnyxBally ChOpbKeHUs, KouTo 060 opmmupaTt SobreeH
KOMIrekc.

TexHororyHaTa cxema Ha paboTa Ha koMnnekca, npu Tasu
cuctema Ha paspaboTBaHe, Ce M3passiBa B  CNEAHOTO:
OCHOBHaTa nnaTgopma Ce No3uUMOHMpa Ha paboTHaTa
nnoLlasKa 1 ce HacoyBa CpelLLy HanpaBneHneTo Ha 6baelara
pobuBHa m3paboTka; 3anoyBa NoAaBaHeTo Ha [fobuBHaTa
rraBa, kosiTo ce Bpsi3Ba U (hopMMpa HAYarHOTO CeyveHue Ha
n3paboTkaTa; Mo-HaTaTLLUHOTO MpoKapBaHe Ha u3paboTkaTa
oT pobuBHaTa rnaea cTaBa Ypes u3byTBaHe unu npugbpnBaHe
Ha UMKMMYHO YObIKaBaHa TPAHCMOPTHA WAM TPaHCMOPTHO-
nodaealla CUCTEMA; Mpu [OCTUraHe KpaiHaTa AbMKWHA Ha
npaboTtkata, pabotata Ha [pgobuBHAaTa rnaBa  ce
fNpeycTaHoBSBa W  3ano4Ba  W3ObPNBAHETO i upe3
CbKpalliaBaHe Ha M3byTBalLo-TpaHCMOpTHATa CUCTEMA; Crieq
W3BaXgaHeTo Ha JoOMBHATa rraBa CUNOBO-yNpaBnsiBalaTa
nnatcopma Ha cobCTBEH XOf, Ce NMPeMecTBa Ha HoBa NoauLKs.

Ha ocHoBaTa Ha KOHKPETHWUTE MUHHOTEXHNYECKN YCIIOBMS U
Bb3MOXHOCTUTE Ha [OOWMBHMS KOMMnekc ce dopmmpart
napameTpuTe Ha cucTemata, TEXHOMorusTa Ha paborta u npu
KOHKpETHa OpraHM3aLMOHHa Cxema ce MOCTUraT KpamHute
TEXHUKO-MKOHOMUYECKM pe3ynTaTi Ha fobusa.

NMPOYYBAHE HA CUCTEMW U TEXHONOT NI “HMS”

lpoyyBaHeTO Ha caiToBe M Mybrukaumu, cebp3ann ¢ HMS
nokasea, Ye uHdOpMaLMsITa MMa Hail-BEYe peKnameH
xapakTep. Psgko ce cpewar ny6nukaumm (Fiscor, St., Coal

Age, 2002) ¢ ucTopus, aHamu3, OLEHKa M pe3yntatu oT
KOHKPETHO, NPaKTU4ECKO M3MbiHEHNe Ha HMS.

3a oLeHKa Ha Bb3MOXHOCTTA 33 NPAKTUYECKO npunaraHe Ha
HMS B ycnosusita Ha BbIMWHM pygHuum B P. Bbnrapus
Bewe HanpaseHo npoyysaHe (JepmeHmkues, Kp., A. Cnasos,
2003). To obxsaHa BapuaHTtuTe: Superior Highwall Miner
(SHM); Nex Gen HMS (NHMS); Addcar HMS (AHMS); Racho
HMS (RHMS) »n Racho Bapuantute Racho Narrow Bench
Mining System (RNBMS); Racho Skip Car System (RSCS) u
Racho Conveyor System (RCS).

Pesyntatute oT npoyyBaHeTo noka3gart, ye HMS otaaBHa
ca wu3BecTHM B npaktukata Ha CALWl u ce ortnmuaeat ¢
MHOrooBpasne OT BapuaHTW W U3MbIHEHWS. Bapuantute Ha
HMS ce pasnuuyaBaT B 3aBMCHMOCT OT KOMMaHOBKaTa M
pasmepuTe Ha CWUNOBO-ynpaBnsBallaTta nnatdopma, Buga u
npuHuuna Ha pabota Ha paboTHata rnaBa; nogaBaLLo-
TpaHcnopTHaTa CuUCTeMa, LOMbIHUTENHOTO obopyaBaHe Ha
€HEepruitHO 1 YNpaBMEHCKO OCUrypsiBaHe, MpeToBapBaLTe
TPaHCNOPTHUTE CbOPBXEHUS. Tean pasnuius BOaaT [0
pasnuuus BbB BUAA, KOHUrypauusTa W napameTpute Ha
pobuBHUTE M3paboTkK, Xofa M MOCNEAOBAaTENHOCTTa Ha
pa3paboTBaHe, U3BNMYAHETO 1 3arybuTe.

AHanM3bT Ha TEXHUYECKUTE U TEXHOMOTMYHU Bb3MOXHOCTU
Ha MOCOYeHWTe  mo-rope  BapMaHTM Ha HMS u
MWHHOTEXHUYECKUTE  YCINOBUS Ha HAKOM OT  OTKpUTUTE
BbIMWWHM PyOHAUM B CTpaHaTa nokasa, 4Ye peanHa
NPMNOXMMOCT MOXe [fda uma cuctemata Superior Higwall
Miner. M36opbT Ha Ta3u cUCTEMa KaTo OCHOBA 3a OLiEHKa Ha
Bb3MOXHOCTUTE 1 W YCroBUATA 3@ eEeKTUBHO MpuraraHe B
n3BecTHa cTeneH Gelue NpOBOKMPaHO W OT no-nogpobHata
uHdopmaums 3a Hes (Fiscor St., 2002).

KomnnekcHoTo gobusHo obopyaBaHe Ha cuctemata SHM,
cur.1 ce cbCTOM OT CaMonpeadBWXBalla ce nnartcdopMa Ha
MbCEHUYEH X0A4. YeTpute TIbCEHMUM uMaT COBCTBEHO
3aiBMKBaHe M aBTOHOMHO ynpasneHue. Ha nnatdopmara ca
pa3roNioXXeHN: CUNOBO yrmpaBnsiBawata cuctema; kabeno-
nofaeallaTa cucTema; XMpaBnMYHa 13byTBaLLO-
npuabpnBalla cMCTeMa; KoMaHAHaTa kabuHa; TpaHcnopTHaTa
cucTemMa 3a MpeToBapBaHe W MpexBbprsHe Ha [fobuTata
MWHHa Maca.

Queypa 1. Obw; sud Ha 0obuseH komnnexc SHM-20
1. [JobusHa enasa; 2. KabenHa makapa; 3. [JeuzameneH 6510k
Ha komnnexca,; 4. KomaHOHa kabuHa; 5. 'ymeHo-
mpaHcnopmHa fieHma 3a cmpaHU4YHo paamosapeaHe; b.
[bcedeHu gepuau 3a npudsuxeaHe Ha Komniekca; 7.
Modasawo-npubupauy, eb3esn.

OcHoBeH eneMeHT Ha Komnnekca. e AobuBHaTa rnasa,
dur.2. Ta e mogudumumpaH kombaiiH pa 3abon B TeCHM-
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kamepHu 3abou, T.Hap. “kombailH 3a  HenpekbCHaTo
n3semBaHe”, “continious miner” 6e3 cobctBeH xoa. Mma
OTHENHO 3axpaHBaHe W COBCTBEHW XWAPABMMYHM ABUraTenu.
Bpb3kaTta Ha gobueHata rmaea ¢ nnatgopmara npu paboTHus
1 MaHEBPEHWS XOf, KaKTO M TpaHCnopTa Ha AobuBaHa MUHHA
Maca Ce OCbLLECTBSIBA Ype3 CkayBallo-paskaysaliy ce aBy-
LUHEKOBW MaHenu ¢ ObmxkuHa 6 m. LUHekoBaTa TpaHCnopTHa
cucTeMa ce 3afBWXBa OT [Ba ABUraTens ¢ MOLWHOCT OT no
300kW, pasnonoxeHu Ha nnatgopmarta. Tasu cuctema Moxe
[a TpaHcnopT1pa Bbrimwa Ha AbmkuHa 4o 300 m.
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Queypa 2. [JobusHa enaea: 1— pabomeH opeaH (hpesa); 2-
ke BT; 3 — WwHekos naHen, 4 — Hamogapsauwio ycmpolicmeo;
5 - 0obueHa kamepa

Cuctemata e npegHasHayeHa 3a M33eMBaHe Ha
XOPU3OHTaNHM 1 monerat NnacTose C Haknod ao 12° u
nebenuHa o1 0,91 go 3,6 m.

OnpocTeHa cxema Ha cuctemata Ha paspaboTeaHe, C
pasmnonoXeHneTo Ha 406MBHOTO 0BOpyABaHe B NiaH U paspe3
€ npeacTaBeHa Ha ur.3.

3a oueHKa Ha Bb3MOXHOCTUTE Ha cucTemaTta u gobueHata
TexHonorus “SHM” u ycnosusita Ha e(EKTUBHO npunaraHe
BeLue N3BbPLUEHO AETaNHO NPOyYBaHE W U3CNeaBaHe.

|-|pI/1 npomMaHa Ha CTOWHOCTUTE Ha LUINPOK KpbI NOKasatenu,
Xapakrepusupaily MUHHO-reonoXkute U MUHHOTEXHUYECKUTE
yCnoBus Ha p360Ta bsixa onpeaeneHn OCHOBHUTE NnapamMeTpu
Ha cucTtemara Ha paspaGOTBaHe, napamMmeTpuTe Ha OCHOBHUTE
npouecu u KpaVIHVITe TEXHUKO-MKOHOMUYECKM MOKa3aTenn Ha
cucTemata v foOMBHaTa TEXHOMOTUS.

O6ekT Ha npomsiHa Gsixa CnMefHMTE OCHOBHM MOKasaTenu:
AKOCTTa Ha €AHO0COB HaTUCK Ha MackBa W BBbITULWHNA NNacT,
CbMPOTUBMEHNETO Ha psisaHe Ha nnacTa; AbnbounHaTa Ha
3ansraHe Ha nnacta 3afj KOHTypa Ha Bucokus 6opg;
nebenuHaTta Ha nnacra.

3a LenuTe Ha aHanuaa 1 CuHTe3a Ha e(PEKTUBHM peLleHns 3a
cuctema Ha paspabotBaHe M A06MBHA TexHomorus Gsxa
ONpefensHA. OTHOLIEHWETO Ha LlMpUHAaTa Ha u3paboTkaTta
(kamepaTa) M NEHTOBMSI LMWK MPU PasnuyHM SIKOCTW Ha
€[IHOOCOB HaTUCK 4 IbnOOYMHA Ha pa3paboTeaHe; paboTHaTa
CKOPOCT Ha NoJaBaHe Ha [0OMBHUSI OpraH B 3aBUCMMOCT OT
CbMPOTUBNEHNETO Ha psi3aHe; NPOObIKUTENHOCTTA Ha
AobuMBHMS UMKbA. Tean nokasaTenu nossormxa fga 6wvgat
CI/IHTe3VIpaHI/I MHOXeCTBO BapVIaHTI/I n onpeneneHm TEXHUKO-
MKOHOMMWYECKM nokasatenu. Kato 0a3oBM nokasatenn 3a
OLeHKa M 1360p Ha peLIeHUs ca M3MOM3BaHU: CTerneHTa Ha
W3BMMYaHe Ha 3amacute U NPOW3BOAMTENHOCTTA  Ha
Komrnnekca.
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Queypa 3. Cxema Ha cucmemama U mexHonoausma Ha dobusHu pabomu ¢ SHM.
1 - dobuseH komnnekc; 2 — dobusHa anasa; 3 — dobusHa uspabomka (kamepa); 4 — neHmMos, MexoykaMmepeH yenuk
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B «kpaiihms eTan Ha u3cnegpaHe Osixa onpegeneHu
OPWEHTUPOBBYHM  CTOMHOCTM HA  HSKOM  MKOHOMWUYECKM
KpUTEpUanHW  MOKasaTeNnW 3a OKOHYaTeNHO B3eMaHe Ha
peweHne. 3a onpegensHe Ha Te3u CTOMHOCTM Osixa
1M3nonseaHu pasnu4yHKM OpraHM3aunoOHHUM CXeMu Ha pa60Ta,
CMEHHOTO U AEHOHOLLHO HaTOBapBaHe Ha KOMMNeKca, LeHuTe
Ha BbrmuMla 1 0b6opyaBaHe, BAMSHWETO Ha (PUHAHCOBUTE U
MKOHOMWUYECKM YCMOBUS Ha AEMHOCTTA.

AHanusbT Ha pesynTaTuTe OT U3CreBaHeTo Nokassea, ve 3a
edekTBHO npunaraHe Ha HMS u cneunanHo cuctemata SHM
€ Heobxoguma CpaBHUTENHO BUCOKA SIKOCT W YCTOMYMBOCT Ha
MWUHHMSA MacuB. [pu paspaboTBaHe Ha 3amacy B AbnbouMHa
po 200 m u ocurypsiBaHe YCTOAYMBOCT Ha M3paboTkuTe M
M336TOTO  MPOCTPAHCTBO MPW OTHOLIEHME LUMPWHA Ha
kamepaTa — Uenuk — 1:1, SKOCTTa Ha BBIIMLWHWS NNacT Ha
€[JHOOCOB HaTuCK TpsIbBa Aa e He no-manka ot 20 MPa.

MkoHomMnyeckaTa e(eKTUBHOCT Ha cuUcTemaTta Moxe ga
Oboe peanuavMpaHa nNpM NOCTUraHe Ha: KoeUUMEHT Ha
U3BNMYaHe He no-mambk oT 50%; cpeAHOCMEHHO HAaTOBapBaHe
Ha komnnekca Hag 1000 t/d a konuyectBOTO Ha moOMTUTE
BbIIMLa, B 06ekTa ¢ gobus upes SHM, ga He Bbae no-manko
ot 1,5 MiH.t.

3AKITFOYEHNE

Cuctemnte Ha paspaboTeaHe OT nrowagku ¢ BUCOK Bopa
(HMS) cnapat kbM cuctemute ¢ fo6UBHU M3paboTku ¢ Npsk
W3X0[ Ha NMOBBPXHOCTTA. B MMHHaTa npakTuka Te ce npunarat
nog copmata Ha pasfnWYHM BapUaHTW, HOCELM WMETO Ha
pobvBHaTa TEXHOMOMWS, KOATO Ce peanu3upa C pasnuyHu
MawmHK, obeagnHeHn B cuctema (komnnekc). HSM u B

MpednoxeHa 3a nybnukysaHe om kamedpa
“ModsemHo paspabomeare Ha nonestu uskonaemu’, MTQ®

yacTHocT “SHM” e BUCOKO eheKTMBHA CUCTEMA M TEXHOMOrms
3a nogsemMHo paspaboTBaHe Ha BbIMMWA. T MO3BONsBA
MaBHO NMPEMWHABaHe OT OTKPUT KbM MogseMeH fobwe 1 no-
MbIIHO M3BMIMYAHE HA MPUPOZHMS PECYPC Ypes pasLlmpsiBaHe
rpaHULMTE Ha M3BNEKaeMuTE 3anacu no nnow u AbnboynHa.
Mopagn HauMHa Ha YnpaBneHMe Ha CbCTOSHUETO Ha
pobuBHMTE  M3pabOTKM W W33ETOTO MPOCTPAHCTBO, TE3M
TEXHOMNOTUM Ca CUMHO OrpaHUYeHU OT  SKOCTHUTE U
fedopMaUMoHH  CBOMCTBA Ha MUHHMS Macus. [lo Tasu
npuumHa edeKTMBHOTO MpunaraHe Ha Tean CUCTEMU U
TEXHOMOTMM 32 YCMOBUSITA HA HSKOM OTKPUTM PyAHULN B
P.Bbnrapusi Lie e HEBb3MOXHO.
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STUDYING THE METHOD OF MINING OF HIGHWALL MINING SYSTEMS (HMS)

Krastu Dermendjiev

University of Mining and Geology“St.
Ivan Rilski”
Sofia 1700, Bulgaria

ABSTRACT

Alexander Slavov

University of Mining and Geology“St. Ivan Rilski”
Sofia 1700, Bulgaria

The so-called “Highwall Mining Systems” have been effectively applied for the last 10-15 years in coal mining practice in USA, Australia and the RSA. In general,
those are systems of underground coal mining with mine entries directly communicating to the surface. However, they are almost unfamiliar under the above-men-
tioned name to a wide range of mining professionals and they have not been described in Bulgarian mining references yet. A comprehenive study of those methods of
mining, technical and technological analysis allowed the presentation of the mining method and technology, technical and technological feasibility and requirements

for effective application.

INTODUCTION

Methods of mining with mine entries, directly communicat-
ing to the surface were applied in the early stages of develop-
ment of mining. Later, with the improve of technologies in min-
ing, an extension of the field of application of opencast mining
took place, mining operations went into the depth and those
methods were forgotten.

Those methods were rediscovered 10-15 years ago. That
was based on the extension of the application of opencast min-
ing operations in wide areas and in depth, of modern devices
for mechanization and automation, including means for posi-
tioning and control. One of the important preconditions for re-
discovery of that method of mining was the coal mining prac-
tice in USA and Australia.

Mining operations are re-considered, when effective eco-
nomic boundaries of the opencast mine are achieved and coal
or other soft minerals are still available out of them. As a result
opencast mining may be ceased, extended to new effective
boundaries or transferred to underground mining.

The so-called “contour mining system” is applied in the
mining practice of USA, Australia and the RSA. That means
opencast development to certain final contours of the mine),
and when the final contour is achieved, mining operations are
ceased. Sometimes, systems and technologies for limited un-
derground mining are applied. The underground mining is per-
formed through mine entries directly communicating to the sur-
face, and the main equipment is based on benches on the sur-
face. That mining method is familiar in the mining science and
practice of the USA, Australia and the RSA with the collective
name of Highwall Mining. The system is based on an integ-
rated mechanized technology, which is realized by a com-
pleted set of mining machines and devices.

Mutual interrelation and dependency of the system de-
cisions (parameters of the mining method), parameters and
feasibility of the integrated mining equipment, technology and
organization of work in the recent practice is so strong that the
common title of system and technology — Highwall Mining Sys-
tem (HMS) is quite popular.

MOST IMPORTANT FEATURES OF THE METHOD OF MIN-
ING

In general, the HMS is based on a working area (bench),
where the coal seam opens, above the lower edge of the site
(bench) and the stable bord, and the height is great (highwall).
That site may be bench or ditch with a certain width and length.

The most important feature of the system consists in driv-
ing of a grid of mine entries with a direct connection to the
bench, to the surface. The mine entries are blind, with different
shape and dimensions of the cross-section. They are different
orientation to the spread and dip of the seam. They are driven
in a certain specific order and consecution, without any support
during the driving and during the leaving. Technological stabil-
ity of mine entry and roof control in the mined-out room are
guaranteed by narrow bench ribs between entries. Main para-
meters of the mining method are: type and direction of mine
entry; type and dimensions of cross-section, length of the
entry; width of the narrow rib and dimensions of the operating
area in length and width. Without reading the opportunities for
creating different variants of the system, with respect its para-
meters, the qualitative variants of that method of mining are
based on the type and direction of the blind entry. For example
— adits along the line of spreading at different levels, adits at
one and the same level, mining inclined shafts along the dip,
along the rise or in a diagonal. In those variants, some of the
parameters of the method of mining are determined by the
specific natural conditions (thickness, inclination), others on the
opportunities of mining equipment and a third one on the con-
dition of opencast mining works during the final period.



MINING TECHNOLOGY

The mining technology of that method of mining consists of
a mechanized mining complex. The complex equipment
provides the drive of entries without the constant presence of
people at the stope.

In general, the mining equipment consists of self-advan-
cing controlled platform, cutter head, push-beam transfer sys-
tem and a number of service devices, which generally form the
mining complex.

The technological scheme of operation of the complex is
as follows: the main platform is positioned on the operating site
and is directed against the spot of the entrance of future mine
entry; advance of the cutter head starts, which inserts into the
massif and forms the initial cross-section of the entry; further
driving of the entry is performed by pushing or dragging of the
cyclically elongated pusher by the push-beam mechanism.
When final length of the entry is achieved, the operation of the
cutter head is ceased and it is pushed backword by shortening
of the push-beam transfer mechanism. After getting out of the
cutter head, the controlled platform, on its own drive, moves to
a new position.

Parameters of the mining system, technology of work are
based on specific mining conditions and final technical-eco-
nomical results of mining are achieved for a specific scheme of
organization.

A INVESTGATION ON HMS SYSTEMS AND TECHNOLO-
GIES

An investigation on web sites and publications related to
HMS reveals that almost all of the information aims an advert-
isement. There are very few publications (Fiscor, St., Coal
Age, 2002) showing the history, analysis, assessment and res-
ults of a specific practical application.

An investigation aiming a study of the opportunities for
practical application of HMS in Bulgarian coal mines was car-
ried out. (Dermendjiev, K., A, Slavov, 2003). It comprised the
variants: Superior Highwall Miner (SHM); Nex Gen HMS
(NHMS); Addcar HMS (AHMS); Racho HMS (RHMS) and
Racho variants Racho Narrow Bench Mining System
(RNBMS); Racho Skip Car System (RSCS) and Racho
Conveyor System (RCS).

Results of the investigation showed that HMS have been
known in the USA for long and that many variants and perform-
ances are familiar. Variants of HMS differ, depending on the
completed set and dimensions of the controlled platform, type
and the principle of operation of the cutter head, the push-
beam transfer system, the auxiliary equipment of the powered
support and control, loading and discharge mechanisms.
Those differences bring to differences in the type, configuration
and parameters of the entries, the order and consecution of
mining, extraction and losses.

The analysis of technical and technological opportunities of
the above HMS variants and mining conditions in some of the
opencast coal mines in Bulgaria showed that the system Su-

perior Highwall Miner may be applied. The selection of that
system as a basis for assessing its feasibility and requirements
for effective use are to a certain extent due to the more de-
tailed information, which is available about it (Fiscor St., 2002).

The complex mining equipment of the SHM system, fig. 1
consists of a self-moving crawler platform. The four crawlers
have their own driving systems and autonomous control. The
control centre, the cable idler, the hydraulic pushing-beam
mechanism, the transporting system for reloading and dis-
charge of the mining mass are mounted on the platform..

Figure 1. General view of a mining complex SHM-20
1. Cutter head; 2. Cable idler; 3. Power head; 4. Machine con-
trol centre; 5. Rear-discharge units; 6. Crawlers; 7. Push-beam
transfer mechanism

The most important element of the complex is the cutter
head, fig. 2. It represents a modified miner for narrow room
stopes, the so-called “continuous miner” with a self-drive. It has
a separate drive and individual hydraulic drive systems. The
connection of the cutter head to the platform in the working
move and maneuvering and transportation of mine mining
mass is performed through engaging and disengaging two-
auger panels of 6 m length. Two motors of 300kW each, posi-
tioned on the platform, drive the auger transportation system.
That system may transport coal to a distance of 300 m.
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Figure 2. Cutter head: 1 — working instrument (cutter bit); 2 -
short transporter; 3 —auger panel, 4 — loading device; 5 — min-
ing room

The system is designed for mining of horizontal and slightly
sloping seams of a slope not more than 12° and thickness from
0,910 3,6 m.

The simplified scheme of the method of mining, positioning
of the mine equipment in the layout and in the cross—section
is shown in fig. 3.



A detailed study and investigation is performed with the parameters, characterizing the geological, mining and technical
aim of assessing feasibility of the system and SHM mining conditions of operation.
technology andconditions for effective use.
The following parameters: strength of uni-axial pressure of

The main parameters of the method of mining, parameters the massif and the coal seam, shearing strength of the seam,
of main processes and final technical and economical charac- depth of occurrence of the seam beyond the contour of the
teristics of method o mining and mining technology are determ- high bord, seam thickness are a subject of variation.

ined on the basis of variation of the values of a wide range of
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Figure 3. Scheme of system and technology Rectangular-shaped entries (rooms); 4 — narrow bench (rib)

The following are determined with the aim of analysis and of entries is guaranteed and gob area has the ratio of entry
synthesis of effective decisions for the method of mining and (room) width — rib — 1:1, the strength of uni-axial pressure of
mining technology: ratio of width of the mining entry (room) and the coal seam should not be less than 20 MPa.
the narrow rib for different strengths of uni-axial pressure and
depth of mining; working speed of advancing of the cutter head The economic efficiency of the system may be achieved,
depending on the shearing strength, duration of working cycle. when the coefficient of extraction is not less than 50%; the av-
Those values allow the synthesis of a multitude of variants and erage shift loading of the complex is more than 1000 t/d, and
feasibility characteristics. The rate of extraction of reserves and quantity of mined coal is not less than 1,5 million tones, when
productivity of the complex are applied for basic parameters for mining by a SHM is applied.
evaluating and selection of decisions.

CONCLUSION

Approximate values of some of the economical parameters
are determined in the final stage of the investigation. Those The Highwall Mining Systems belongs to the methods of
parameters are used for final decision-making. Various organ- mining with entries directly communicating to the surface. In
izational schemes of operation are used to determine those the mining practice they are applied as different variants, under
values, shift and day-time loading of the mining complex, price the title of mining technology, performed with different ma-
of coal and equipment, effect of financial and conditions of chines, combined in a system (complex). HSM and “SHM”, in
work. particular, is a very effective system and technology for under-

ground coal mining. It allows a gradual transition of opencast

Results of the investigation showed that effective applica- toward underground mining and more complete extraction of
tion of HMS and the SHM system, in particular, require a com- the natural resource through extension of boundaries of ex-
paratively high strength and stability of the rock mass. When tractable reserves in the area and in depth. The application of

reserves of depth not more than 200 m are mined and stability those technologies is limited by the strength and strain proper-



ties of the rock mass and due to the strata control of mine
entries and gob area. For that reason effective application of
those systems and technologies in some of the opencast
mines in Bulgaria will not be possible.
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