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PE3IOME

Monorpadusara e mocBeTeHa Ha KOMILJIEKCHATa OILIEHKa M TOBHIIABaHE Ha €(QEKTHBHOCTTa Ha
TEXHOJIOTUYHUTE TPOIECH IMPH OTKPUTHS TOOMB Ha MOJE3HH H3KOMAeMHU 4pe3 MHTErpuUpaHe Ha
CbBPEMEHHU WH)XCHEPHH, TIE€OMEXaHWYHW W JUTUTAIHU TEXHOJormu. Pasrnexnmar ce
B3aMMOBPB3KUTE MEXY €(PEKTMBHOCTTa Ha M3KOITHO-TOBAPHHUTE-TPAHCIIOPTHUTE U HACUIHUIIHUTE
CUCTEMH, YCTOMYMBOCTTA HAa OTKOCHTE W YIPAaBICHUETO HA pUCKA B YCIOBHATA Ha JUHAMUYHA
cpena. B mppBara wact ce mpeicTaBs METOJMKA 32 KOMIUIEKCHA OLIEHKa Ha €(EKTUBHOCTTAa Ha
TEXHOJIOTUYHHUTE IPOLIECH, OCHOBaHAa HA CHUCTEMEH aHaJIu3 M KOJMYECTBEHM II0KAa3aTelnu 3a
MIPOU3BOJIUTEIIHOCT, C€HEPruifHa e(pEeKTUBHOCT M peHTaOWiIHOCT. Bropara wacTt BKIIOYBa
MPEAJIOKEHUST 3a TEXHOJOTMYHM PEIIEHUS W HWHOBAlMM, HACOYEHUM KbM I[IOBHILIABAHE Ha
e(eKTUBHOCTTa U HaMaJABaHE Ha pa3xoauTe. TperaTa yacT aKIEHTHpa BBbPXY PHUCK-0a3HMpaHOTO
YIPABJICHUE HA YCTOMYMBOCTTA HA OTKOCUTE 4Ype3 IIPUJIaraHe Ha BEPOSITHOCTHU METOAU U MaTPULU
Ha pucka. B 3axkmrounTenHara 4act ca pasriieaHd BB3MOKHOCTUTE 3a BHEApSBAHE Ha aB-
TOMAaTU3UPAHU CUCTEMHU U ,,smart” TEXHOJOTUU B OTKPUTUTE PYAHHUIM U KapuepH, BKIIOYUTEIHO
M3IMOJI3BaHETO HAa M3KYCTBEH MHTENEKT, HU(POBU ABOWHUIM M aBTOHOMHU MalInMHH. Pe3ynrtaTtute
OT M3CJIEIBAHETO MOANOMAraT M3rpakJaHETO Ha MHTETpUpaHa paMKa 3a ,,AHTEIUIE€HTEH OTKPUT
N00UB, OpUEHTHPAHA KbM YCTOWYNBO, 0€30MaCHO U BUCOKOE(DEKTUBHO MPOU3BOJICTBO.
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Momnorpadusara e noaxonsuia npu odydeHuero Ha cryaeHtute ot MI'Y “Cs. UBan Puncku® -
Coduss or oOpazoBarenHO - KBaJU(pHUKALMOHHA CTENEH ,0akalaBpp’ MO CHEHaJIHOCTTa
,»Pa3paboTBaHe Ha TMOJE3HM H3KOMaeMu’ , KaKTO M 3a CTYJIEHTUTE OT 0Opa3oBaTelHO -
KBaJIM(UKAIIMOHHA CTENEH ,,MarucThp”’ MO CHelHanHocTTa ,,OTKPUTO pa3paboTBaHe HA IMOJIE3HU
n3konaemu*. Knurara mMoxe f1a 6b7e OT 10J13a M Ha HHKEHEPUTE, padOTeId B OTKPUTH PYJHHUIIN U
KapHepH.

ABSTRACT

The monograph is dedicated to the comprehensive assessment and improvement of the efficiency of
technological processes in open-pit mining through the integration of modern engineering,
geomechanical, and digital technologies. It examines the interrelations between the efficiency of
excavation, loading, transportation, and dumping systems, the stability of slopes, and risk
management under dynamic conditions. The first part presents a methodology for the integrated
assessment of technological process efficiency, based on systems analysis and quantitative
indicators of productivity, energy efficiency, and profitability. The second part includes proposals
for technological solutions and innovations aimed at improving efficiency and reducing operational
costs. The third part focuses on risk-based management of slope stability through the application of
probabilistic methods and risk matrices. The final section discusses the potential for implementing
automated systems and “smart” technologies in open-pit mines and quarries, including the use of
artificial intelligence, digital twins, and autonomous machines. The research results contribute to
the development of an integrated framework for “intelligent” open-pit mining, oriented toward
sustainable, safe, and highly efficient production. The monograph is suitable for students of the
University of Mining and Geology “St. Ivan Rilski” — Sofia, enrolled in the Bachelor’s degree
program in “Mineral Resource Development,” as well as for students in the Master’s degree
program in “Open-Pit Mining.” The book can also be useful for engineers working in open-pit
mines and quarries.

IIy6imkyBaHa KHHUra Ha 0a3zaTa Ha 3alMTeH JUCEPTALMOHEH TPYA 3a NPHCHXKIAHe Ha
o0pa3oBaTe/lHA M Hay4YHa cTeneH "JOKTOP' WM 32 NPUCHKIaHEe HA HAYYHA CTeleH ''T0KTop
Ha HaykuTe' (mo rpyna noka3artenu I')

111.2. AnekcanapoBa, E., IIpoekTupane Ha TeXHUYECKA PEKYJITUBAIUS HA HAPYIICHU TEPEHH OT
OTKpUTHUs 100WB Ha mone3Hu u3komnaemu, U3n. Eit [Tu At EOO/], Codus, 2023, 108 c., ISBN 978-
619-7537-06-2, COBISS.BG-ID - 64712968

Aleksandrova, E. (2023). Design of technical reclamation of disturbed lands from open-pit
mining. APl Ltd. Publishing, Sofia, 108 pp. ISBN 978-619-7537-06-2. COBISS.BG-ID -
64712968.

PE3IOME

B kHurara ca mpeacTaBeHH ca OOLIM CBEICHUS 33 TEXHUYECKaTa PEKyITHBALMs, HOPMAaTHUBHHUTE
M3HUCKBAaHUS 3a MPOEKTHUPAaHE Ha MHUHHO-TEXHUYECKA DPEKYJITHBAllUMs Ha 3€MH, HapyLIeHU MpH
OTKpUTHS TOOMB Ha TOJE3HH M3KOMAEMH, TEXHOJIOTMYHHUTE CXEMHU 33 M3IIBIHEHUE, TEXHUYECKHUTE
YCIIOBUSI HAa M3BBHPIIBAHE Ha BBH3CTAHOBUTEIHUTE PabOTH, a CHIIO Taka M HAIpaBlIEHUATA 3a
panMoHaIHO U3MOI3BaHe HAa 3eMHHUTE PECYPCH IIPH pa3padOTBaHe HA HAXOIUINA 10 OTKPUT HAUWH.

ABSTRACT

The book presents general information on technical reclamation, the regulatory requirements for
designing mine-technical reclamation of lands disturbed by open-pit mining, the technological
schemes for implementation, the technical conditions for conducting restoration works, as well as
the approaches for the rational use of land resources in open-pit mineral extraction.
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Hayynn ny0nukanuu B HepedepHMpaHH CIHHCAHMA € HAay4YHO peLeH3MpaHe MJIH B
PelaKTHPAHU KOJIEKTUBHHM TOMOBe (10 rpyna nokasareyu I')

111.3. AnekcanapoBa, E., 1300op Ha omTumanHa cTpaTervs 3a TOJHOBsIBaHE Ha Oymmo3epeH
napk. ['ogummank Ha MI'Y, C.II. JIo6uB u mpepaboTka Ha MUHEpPAJIHH CypoBUHH, ToM 52, UK
,,CB. UBan Puncku®, Codus, 2009, ¢.25-29, ISSN 1312-1820, COBISS.BG-ID - 1119801316

Alexandrova, E., 2009, A strategy of optimal selection for renewal the bulldozer fleet, Annual
of the university of mining and geology “st. Ivan rilski”, Vol. 52, Part II, Mining and Mineral
processing, 2009, ISSN 1312-1820, COBISS.BG-ID - 1119801316

PE3IOME

Pa3paboTBaHeTo Ha HaxoJuIla Ha TMOJE3HU HM3KOMAeMH MO OTKPUT HAYUH HEMUHYEMO H3HCKBa
OCBEH IIPWJIAraHETO Ha OCHAaBHA MHUHHA MEXaHM3alMs (M3KOMHO-TOBAapHa, TPAHCIOPTHA U
HACUIIMIIIHA), HO U Ha CIIOMaraTejJHu MalluHU KaTo Oynno3epu, rpeiaepu, ckpenepu u ap. I'omsm
Opoii 3aaun B 00JaCTTa HA MHHHOTO JIEJIO YCIIEIIHO C€ pelaBaT ¢ M3MOJI3BaHE HAa CTOXACTUYHU
MOJIETIM, OIMMUCBAIIM CIydallHUTE MPOLECH (CTAallMOHAPHU, MAapKOBCKH, IOJIYMapKOBCKH), KaTo
0COOCH WMHTEpeC MPEACTaBIsABAT 33a/Ja4yUTe, CBBHP3aHU C BH3CTAHOBABAHETO (OOHOBSBAHETO) HA
JOMBIHUTEITHUTE CpeACTBa. TakaBa 3a/aya € pelieHa ype3 MpujiaraHe Ha MaTeMaTH4eH MOJEN 3a
n300p Ha ONTUMAaJIHA CTPATETHs 3a MOJHOBSIBaHE Ha OyJJ03€pHHUS MApPK B YCIOBHUATA HA PYIHUK
"TpostHoBo-ceBep", Munu "Mapuna-n3tox" EAJI.

ABSTRACT

The open-pit mining of deposits requires not only basic mining equipment (excavating and loading,
transporting and dumping) but auxiliary machinery such as bulldozers, scrapers etc. Some problems
in mining field are solved successfully by using of stochastic models that describes casual
processes. The major interest presents the problems connected with renew of the additional means.
This type of problem is solved by using of mathematical model for optimal strategy selection for
renewal a bulldozer fleet in open-pit “Troianovo-Nord” conditions (mines “Maritza Istok” AD).

111.4. AnexkcanapoBa, E., Mojen 3a mogHOBsIBaHE Ha cClloMarareliHa MEXaHH3allus B OTKPUTH
pyoaui u kapuepu, Crucanue ['eonorust m MuHepanmHu pecypcu, 0p.9, 2009, c¢.25-28, ISSN
1310-2265, COBISS.BG-ID — 1120048868

Aleksandrova, E., Model for renewal of auxiliary machinery in open-pit mines and quarries,
Geology and Mineral Resources Journal, No. 9, 2009, pp. 25-28. ISSN 1310-2265,
COBISS.BG-ID 1120048868.

PE3IOME

B crarusra e npencraBeH cTOXaCTUYEH MOJIEN 3a OOHOBSIBAHE HAa MAlIMHEH MapK B yCIOBUATA Ha
pyauuk ,, TposHoBo-ceBep* (Munu ,,Mapuia-u3tok™). Bb3 0cHOBa Ha aHAalW3 HA aMOPTHU3AIUATA,
OTKA3UTE M 3aMsHA HA MAIIMHUTE Ca HAMEPEHU MATEMAaTUYECKU 3aBUCUMOCTH U BEPOSITHOCTHHU
GyHKIIMHM, KOETO € MpEANnocTaBka 3a MPOTHO3MpPAHE Ha IMOAMSHATA HA CIWHHWIM OT MHUHHATa
MEXaHM3alMUsl NpPe3 ONpPEAENIeH IEepuox OT Bpeme. MonaembT NO3BOJISIBA Ja €€ IUIaHUpA
CBOEBPEMEHHO OOHOBSIBAHETO HA OYII03epHUS TApK B PYJAHUKA, TaKa 4ye OOIMMAT OpOi MalluHM Ja
OCTaHE MOCTOSHEH U TEXHOJOTUYHUS MPOIIEC J1a C€ U3BBPILBA 0€3 MPEKbCBaHE.

ABSTRACT

The publication presents a stochastic model for the renewal of a machine fleet under the operating
conditions of the “Troyanovo-North” mine (Mini Maritsa lIztok). Based on the analysis of
depreciation, failures, and equipment replacement, mathematical relationships and probability
functions were established, providing a basis for predicting the renewal of mining equipment units
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over specific time periods. The model enables timely planning of the bulldozer fleet renewal at the
mine, ensuring that the total number of machines remains constant and the technological process
continues without interruption.

I11.5. CroeB, Xp., . ko008, E. Anexcanoposa, I'. Tpamos, At. CmunsHoB, Kputepuii 3a
eKCIpecHa OIIEHKa Ha J[Ba W TOBEYE KOHKYPEHTHH NPOEKTa TpH pa3padOTKa Ha HAXOIWIIE B

OTKpUTHs T0OUBEH noaoTpachi, Cnrcanue ['eonorust u MuHepanHu pecypcu, 6p.6/2012, ¢.30-32,
ISSN 1310-2265, COBISS.BG-1D - 1120048868

Stoev, Khr., I. Dzhobov, E. Aleksandrova, G. Trapov, and At. Smilyanov. Criterion for an
express assessment of two and more competing prjects for exploit of deposit in the opencast
mining branch, Geology and Mineral Resources Journal, No. 6, 2012, pp. 30-32. ISSN 1310-
2265, COBISS.BG-ID 1120048868.

PE3IOME

B npakTukata Ha OTKpUTHUS 10OMB MPOEKTHUTE 3a pa3BUTHE HA MMUHHUTE pabOTH BUHATU TpsAOBa /a
ObIaT BHUMATENHO oueHsBaHU. [IpaBuiaHMAT M300p HA MO-100pO M MO-MKOHOMHYHO HH>KEHEPHO
pEIlIeHNEe 3aBUCH OT Ta3M OLIEHKA. 3a Ta3W LEJ ce NMpeajara moaxoJ 3a HaMHUPAHE Ha EKCIIPECECH
KpUTEpUi 32 N300p HA ONITUMAJIHO PELICHUE.

ABSTRACT

In the practice of opencast mining the projects for development of the mining works always must be carefully
evaluated. The proper choice of a better and more economical engineering solution depends on the assessment. For
this purpose is suggested an approach for finding an express criterion for the choice of the better solution.

111.6. Croes, Xp., U. [I)x0608B, E.Anekcanaposa, I'. Tpamnos, At. CmunsHoB, MeTop 3a eKcrpecHa
OllCHKa Ha PeKMMa HAa MUHHHTE pPa0OTH M CHOTBETHHS DPEKUM Ha WHBecTupane, CrmcaHue
l'eomoruss m muHepannu pecypcu, 0p.5/2012, ¢.29-31, ISSN 1310-2265, COBISS.BG-ID -
1120048868

Stoev, Khr., I. Dzhobov, E. Aleksandrova, G. Trapov, and At. Smilyanov, Method for express
evaluation of the mining operations regime and the corresponding investment regime,
Geology and Mineral Resources Journal, No. 5, 2012, pp. 29-31. ISSN 1310-2265,
COBISS.BG-ID 1120048868.

PE3IOME

[lyOnukanusaTa mpencTaBs METOJ 3a EKCIPEeCHa OllEHKa Ha peXuma Ha MHHHUTE paboTH H
CbOTBETHUS IUIAaH HAa HHBECTUpaHe. MeToabT ce 6a3upa Ha aHAIM3a Ha KyMYyJIaTUBHUTE TpaduKH Ha
IIPOU3BOJCTBEHUTE DPA3XOAM W HWHBECTULIMOHHUTE TpaHIIoOBe. M3mon3BaHe € moauHTerpagHara
wion] no rpadukuTe, KOSATO OTpa3sBa o0emMa Ha (UHAHCOBHUTE CPEACTBA, MHBECTHUPAHU IMpe3
OTJEJIHUTE €Talld Ha eKCIUIoaTauusATa Ha pyAHUKA. METOoabT € MIIOCTpUpaH 4pe3 KOHKPETEH
IpUMep 3a OTKPUT PYIAHUK C TpU €Tarma Ha Pa3BUTHE HA MUHHO-IOOMBHHMTE PabOTH, KAaTO ce
aHaJIM3MpaT 00EMHUTE HAa OTKPHUBKAa W IIOJIE3HO M3KONAEMO, IPOM3BOJICTBEHUTE pa3xoau U
pa3npeneeHueT0 Ha WHBECTUIIMUTE BBB BpeMeTo. Upe3 M3I0I3BAHETO HA METOJa € JOCTUTHAT
ONTUMAJICH BAPUAHT 32 MUHUMAJIHU IIbPBOHAYATIHU UHBECTULIMH.

ABSTRACT

The publication presents a method for the express evaluation of the mining operations regime and
the corresponding investment plan. The method is based on the analysis of cumulative graphs of
production costs and investment tranches. The approach utilizes the sub-integral area under the
graphs, which reflects the volume of financial resources invested during the different stages of mine
development. The method is illustrated through a case study of an open-pit mine with three stages
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of mining operations, analyzing the volumes of overburden and ore, production costs, and the
temporal distribution of investments. Application of the method allows identification of an optimal
scenario with minimal initial investments.

111.7. Anexcanaposa E., M. Tpudonosa, OueHka ycTOWYMBOCTTa HA OTKOCH C OTYMTAHE HA PHCKA,
Hayuynu tpynose Ha Cwio3a Ha yuenute B bwarapus — Ilnmosmus, 25 — 26.X.2012 r., Cepus b.
EcrecTtBeHn u xymanutapHu Hayku, ToM XV, Hayuna cecus ,,TexHuKka U TEXHOJIOTUU, €CTECTBEHU
U XxymaHutapHu Hayku, Jlom Ha yuenute, c. 107-111, ISSN 1311 - 9192, COBISS.BG-ID -
1119956452

Aleksandrova, E., M. Trifonova, Assessment of slopes stability taking the risk into
consideration, Scientific Works of the Union of Scientists in Bulgaria — Plovdiv, 25-26
October 2012, Series B. Natural and Humanitarian Sciences, Vol. XV, Scientific Session
“Engineering and Technology, Natural and Humanitarian Sciences”, House of Scientists, pp.
107-111, ISSN 1311-9192, COBISS.BG-ID - 1119956452

PE3IOME

OreHKaTa Ha YyCTOWYMBOCTTA Ha OTKOCH B OOpJOBETE HAa OTKPUTH PYIHUIM € KPUTHUYHA 3a/1a4a 3a
ocurypsiBaHe Ha 0€30HmacHOTO M E€(QEeKTHBHO IPOTHYAaHE HA MHUHHHUTE padbotu. M300ppT Ha
KOHKpETHA CXeMa 3a M3YMCIICHUS WIIK METO/I IIPH OTIPEICTICHH TPUPOTHH YCIOBHSI, KAKTO U C OTJIE]
HAa MHHHUTE M TEXHOJOTWYHM (PAKTOpUM HA EKCIUIOATUPAHUTE HAXOAMINA, HOCH ChIIECTBEHU
puckoBe. B HacToAmOTO M3cienBaHe ce MpearaT KakTO KadyeCTBEHH, Taka M KOJMYECTBEHU
MOKa3aTesH 3a OIICHKA Ha PUCKa.

ABSTRACT

The assessment of slopes’ stability of open cast mines’ steps is an important assignment related to
the safe and effective running of mining works. The choice of one or other scheme of calculations
and method at concrete natural conditions and mining and technological factors of the deposits in
exploitation is risky. In the present work are offered qualitative as well as quantitative indicators for
assessment of the risk.

111.8. Anekcanaposa, E., Xp. Croes, II. [lerkos, IIpernex na Bp3moxxkrocture Ha ,,GEMCOM”
3a pelraBaHe Ha MpoOJIeMH MPH OTKPUTHUS TOOMB Ha moJje3Hu u3komaemu, Proceedings of the ...
National Conference with international participation of the open and underwater mining of
minerals : under the patronage of mining of economy, energy and tourism of Bulgaria, XII —ta
Hay4YHa KOH(EPEHIUs C MEXKIYHAPOIHO ydacTHE IO OTKPHUT M TOABOJCH TOOWB Ha IOJE3HH
u3komaemu™“ 26-30 ronm 2013, rp. Bapma, ¢.226-230, ISSN 1314-8877, COBISS.BG-ID
1251224548

Aleksandrova, E., Khr. Stoev, and P. Petkov., Review on the potentialities of “GEMCOM™
for solving the problems with the open cast mining of mineral resources, Proceedings of the
12th National Conference with International Participation on Open and Underwater Mining
of Minerals, under the patronage of the Ministry of Economy, Energy and Tourism of
Bulgaria, Varna, June 26-30, 2013, pp. 226-230. ISSN 1314-8877, COBISS.BG-ID
1251224548.

PE3IOME

WNuterpupanara cucrema ,,GEMCOM" BkiItOYBa BCHYKH HEOOXOAUMHU (YHKIIMH OT BHBEKIAHETO
I'bPBUYHU JAHHU 10 KPAaHHOTO OJIOKOBO MOJENMpaHe HAa HAXOAMILETO, TPOSKTUPAHE U TUTAaHUPAHE
OTKpHUTA U TOJ36MHU MUHHH paboTH. [IporpaMHUST MPOIYKT € €AMH OT Ha-4eCTO MU3MOJI3BAaHUTE
CT aoOueHaTa WHAYCTpUS M JaBa BB3MOXKHOCT 3a yIpaBieHWe Ha 0a3a [aHHU, [SJI0CTHA
00paboTKa u3x0Ha HH(POPMAIIHsI, MOJETMPAaHe, MUHHO ITPOCKTUPAHE U KAJICHIApHO TUIAHUPAHE.
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ABSTRACT

The integrated system, GEMCOM includes all the necessary functions from the introducing of
initial until the final block sinulation of the deposit, projecting and planning of open cast and
underground mining. The program product is one of mostly used in the mining industry and gives
the possibility of databe managing a complete processing of initial information a simulation, a
mining projecting and a calendar planning.

111.9. Anekcanaposa, E., . Konpes, U. /Ixo60B, T. IletkoB, HoBu TexHOMOTHM M TEHICHIIUN
B OTKpUTHS N0OMB mpH pa3paboTBaHe HA THHKHU CIIA0OMPONYKTHUBHU BBIVIMIIHU TUIACTOBE,
Hanmonanna HayyHO-TexHHWYECKa KOH(pepeHIHs "MUHEpaTHUTE pEecypcu H  yCTOWYHUBOTO
pasButue", 25 HoemBpu 2015: cOopuuk ¢ nmoxmamu, Cocdwus, 2015, c.124-129, ISBN 978-954-
92738-0-9, COBISS.BG-ID - 1273755620

Aleksandrova, E., I. Koprev, I. Djobov, T. Petkov, New technologies and trends in open-pit
mining of thin, low-productive coal seams, National Scientific and Technical Conference
“Mineral Resources and Sustainable Development”, Proceedings, Sofia, November 25, 2015,
pp. 124-129. ISBN 978-954-92738-0-9, COBISS.BG-ID 1273755620,

PE3IOME

HampaBen ¢ aHamu3 Ha CBETOBHUS ONMT NMPHU JO00MBA Ha BBIJIMINA. Pa3riegaHu ca acnekTHTe,
CBBpP3aHHU C MPOU3BOJCTBOTO, MOTPEOJICHUETO U IIeHaTa Ha BbIMINATa. [IpemioxeHn ca HOBH
TEXHOJIOTUYHH PEIICHUS 332 W33eMBAHE HA THHKH CJIA0OMPOJYKTUBHU BBIJIUIIHM IJIACTOBE TPH
OTKPUTHS JOOUB.

ABSTRACT

An analysis of global experience in coal mining has been carried out. The study examines aspects
related to coal production, consumption, and pricing. New technological solutions are proposed for
the extraction of thin, low-productive coal seams in open-pit mining operations.

111.10. Txo6o0B, H., WM. Kompes, E. Auaexkcanapoma, IlepcriekTuBu 3a pa3BUTHETO Ha
CBETOBHHsI JOOMB HAa aHTMMOH, HalmoHanmHa HaydHO-TexHUYecKa KoH(pepeHIus "MuHepamHuTe
pecypcu u yctounBoTo pasButue', 25 HoemBpu 2015: cOopruk ¢ poxmaau, Codus, 2015, c.57-
60, ISBN 978-954-92738-0-9, COBISS.BG-ID - 1273755620

Djobov, 1., 1. Koprev, and E. Aleksandrova, Prospects for the Development of global
antimony mining, National Scientific and Technical Conference “Mineral Resources and
Sustainable Development”, Proceedings, Sofia, November 25, 2015, pp. 57-60. ISBN 978-
954-92738-0-9, COBISS.BG-ID 1273755620.

PE3IOME

N3cneaBaHo € pa3BUTHETO HAa CBETOBHOTO MHUHHO IIPOM3BOJICTBO HAa aHTMMOH 3a mnepuona 1990 —
2014 r. ¥ e aHATM3UPAHO ChCTOSHUETO Ha OTpachia. Pasrienanu ca Bb3MOKHOCTUTE 3a U300p Ha
[IEHa Ha MeTajla IPU M3TOTBSHETO Ha OICHKa 3a OBACHI0 MUHHO TNpEeANpUATHE B Ipoleca Ha
MIPOEKTHUPAHE.

ABSTRACT
The development of global antimony mining for the period 1990-2014 has been examined, and the
current state of the industry has been analyzed. The study discusses the possibilities for
determining the metal price when preparing an evaluation for a future mining enterprise during the
design phase.

111.11. AnekcanapoBa E., M. Komnpe, Krnacudukanus Ha TE€OCHHTETHYHH MaTEpHAIIH,
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MIPWIOKMMHU 33 TEXHHUYECKAa PEKYJATUBALMSA M 3a YKPENBaHE HAa HAaCUMNMILHU oTKocu. CrnucaHue
['eonmorust m MmuHepamHu pecypcu, op. 3-4, 2017, ctp. 45 — 48, ISSN 1310-2265, COBISS.BG-ID —
1120048868

Aleksandrova, E., and I. Koprev, Classification of geosynthetic materials applicable for technical
reclamation and for reinforcement of waste dump slopes, Geology and Mineral Resources Journal,
Nos. 3-4, 2017, pp. 45-48. ISSN 1310-2265, COBISS.BG-ID 1120048868.

PE3IOME

[Ipennoxxena e kimacupukays Ha TEOCMHTETUYHUTE MaTepUAIM CIOpea (PYHKIMOHATHOTO MM
npeaAHa3Ha4YCHUC, OCHOBHUTC (bH3PIKO-MGX8.HH‘IHH CBOMCTBA U O6HaCTTa Ha TIPUIIOKCHUC.
Knacudukanusra Moxke 1a MOCIyKH MPU U300pa, MPOSKTUPAHETO M OBJCHIOTO Opa3MepsBaHe HA
BB3CTAHOBUTCIIHUTC ITPOLCCHU TP TCXHUYCCKA PCKYJITUBALIUA HAa HACUIIAIIIA.

ABSTRACT

A classification of geosynthetic materials is proposed according to their functional purpose, main
physical and mechanical properties, and field of application. The classification can be used in the
selection, design, and future dimensioning of restoration processes during the technical reclamation
of waste dumps.

111.12. Anexkcanaposa E., 1. Jl)xo608, N. Kompes, M3crneaBane BHUcounHaTa Ha MOJCTbIIANATa
pu 100MBa Ha BapOBUKOBH OJIOKOBE B Kapuepa ,,Kpemena Ilamamonynoc”, XIV MexnyHapoaHa
KOH(EepeHIHs M0 OTKPUT W MOJBOACH AOOWB Ha TOJE3HU M3KOomaemu. MeEXIyHapoJIeH IOM Ha
yuennte “@p. XK. Kropu”, k.x. “Cs. C. Koncrantun u Enena”, Bapua, 03— 07 romu, 2017., cTp.
31-34, ISBN 2535-0854, COBISS.BG-1D — 1280890596

Aleksandrova, E., I. Djobov, I. Koprev, Study on bench heights of limestone rock blocks mined
in a quarry ""Kremena Papadopylos®, Proceedings of the 14th International Conference on
Open and Underwater Mining of Minerals, International House of Scientists “Fr. J. Curie,”
Sts. Constantine and Helena Resort, Varna, July 3-7, 2017, pp. 31-34. ISBN 2535-0854,
COBISS.BG-1D 1280890596.

PE3IOME

CpBpeMeHHHTE KapuepH 3a J0OUB Ha CKAIHO-OOJIMIIOBYHH MAaTEepHalId ca BUCOKOMEXaHU3UPaHHU,
pasnosiaralild ¢ KOMIUIEKT OT MMHHO-TPAHCIOPTHO 0OOpy/ABaHE, KOETO OCUTYypsBa
IIPOM3BOIUTEIIHOTO M3IIBJIIHEHUE Ha JoOueHute padbotu. HezaBucumo oT TOBa, HapacTBaIUTE
NOTPeOHOCTH OT CKAJTHO-OO0IMIIOBBYHHM MaTepHaIN MOpaXKaa HEOOXOIUMOCTTa OT MO-BHUMATETHO
OTHOIICHHE KbM TE3M HaXOJAMIIA U MPAaBUIHO Opa3MepsiBaHE Ha TEXHOJOTUYHHUTE MapaMeTpH MpH
eKCIUIoaTalusATa Ha Kapuepure. B crartusta € npeyiokKeHa METOAUKa 3a ONTUMH3UpaHE Ha
BUCOYMHATA HAa IIOCThIAJaTa NpuU [J00MBa Ha BapOBUKOBU OJIOKOBE C M3IOJI3BAHETO Ha
IMaMaHTEHO-BbKEHU pe3auku B kapuepa Kpemena Ilamamomysnoc ¢ oTuumTaHe Ha €HEpro- u
METAJIONONTBIIAEMOCTTa HAa U3II0J3BaHOTO MUHHO-TPAHCIIOPTHO 000pY/IBaHE.

ABSTRACT

The quarries for mining of decorative facing materials are highly mechanized. The used equipment
provides an efficiency performance of mining operations. Although, the growing demand for rock
materials requires new chnological decisions and a proper sizing of the technological parameters
of these deposits. A method for mizing of the bench heights in a "Kremena Papadopylos” quarry is
given. It takes into account the energy sumption of the used equipment for exploitation of
limestone blocks by diamond-rope cutters.

111.13. AnexcanapoBa E., E. Cokonoa, M. Tomanosa, [IpoyuBane Ha Buja W XapakTepa Ha
OCHOBHUTE W3TOYHHUIIM Ha 3aMmbpcsiBaHe B Pomorickusi mMuHeH OaceifH. Hammonanna HaydHa
KOH(EpeHINs ¢ MEeXAyHapoJaHO ydactue ,Hayka m oOmectBo, 2017% 5.10 — 6.10.2017 r.,
rp.Kepmxkanm, c. 534-537, ISSN 1314-3425, COBISS.BG-1D - 1235496164
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Alexandrova, E., E. Sokolova, M. Topalova, Study of the type and nature of the main sources
of pollution in the Rhodope mining basin, National Scientific Conference with International
Participation “Science and Society 2017, October 5-6, 2017, Kardzhali, pp. 534-537, ISSN
1314-3425, COBISS.BG-ID - 1235496164.

PE3IOME

I/I3C.H€,Z[B3_HI/I ca OCHOBHHUTC HU3TOYHHLIMA Ha 3aMbpCiABAHC, IMPOU3TUYAIIKX OT MHUHHATA
MNpOMHUIUICHOCT B PO)IOI'ICKI/IS[ MMHEH OaceiH. HanpaBeH € Iperjica Ha paflOHI/ITe, BHUAOBCTC U
KOJIMYCCTBATA  3aMBbPCUTCIIN, KakTO MW Ca IHOpCHJIOKCHHU  AJITCPHATUBHU  PCHICHUA  3a
npeaoTBpaATABAHC NI HAMAJIAIBAHC HAa BpECAHOTO UM B’BSI[GfICTBPIC BbpPXY OKOJIHATa Ccpcaa.

ABSTRACT

The main sources of pollution from the mining industry in the Rhodope Mining Basin are studied.
An overview is made of the regions, types and quantities, with alternative solutions for preventing
or reducing their harmful impact on the environment.

111.14. Anexcanapoa E., Tp. IlerkoB, P. MBanoB, AHanu3 Ha CbCTOSHHETO Ha JOOMBHATA
npomunuieHocT B Pomomckust muHeH OaceiiH, HamumonamHa HayyHa  KOH(EpeHIHS C
MEXIyHapoaHo yudactue ,,Hayka u obmectBo, 2017%, 5.10 — 6.10.2017 r., rp.Kspmxkanu, c. 520-
525, ISSN 1314-3425, COBISS.BG-ID - 1235496164

Alexandrova, E., Tr. Petkov, R. Ivanov, Analysis of the situation of the mining industry in
the Rhodope basin, National Scientific Conference with International Participation *“Science
and Society 2017”, October 5-6, 2017, Kardzhali, pp. 520-525, ISSN 1314-3425,
COBISS.BG-ID - 1235496164.

PE3IOME

[IpencraBen e 0630p Ha pa3NpPOCTPAaHEHUETO HAa HAXOMILA Ha MOJIE3HH M3KomaeMu B Pomomnckus
MuHeH OaceiiH. [locoueHun ca OCHOBHHTE MHUHHH UM OOOTaTHTENHU MPEANPUATHS, KOHUTO
eKCIUIoaTUpaT Haxoaumiata B paiioHa. Bb3 ocHOBa Ha JaHHWTE € HalpaBeH aHalIu3 Ha
ChCTOSIHUETO Ha MUHHATA MMPOMUIIIEHOCT U Ca OYEPTAHU MEPCIIEKTUBUTE 32 HEMHOTO pa3BUTHE.

ABSRTACT

Absrtact: An overview of the distribution of minerals in the Rhodope Mining Basin is presented.
The main mining and processing plants exploiting mineral deposits in the area are mentioned.
Based on the data, an analysis of the situation of the mining industry in mmade and the prospects
for its development are specified.

111.15. Anekcanaposa E., 1. Kompes, M3crneaBane Ha 3aBUCMMOCTTa MEXAY paHIEMaHa Ha
KOHJUITMOHHUTE OJIOKOBE B Kapuepa ,,MH3usi™“ W €CTeCTBeHaTa MNPEKbCHATOCT Ha MacuBa,
Proceeding of the ... International Geomechanics Conference, MexayHnaponHa KOHpEpEHIUS 110
reomexanuka, 2.07. — 06.07.2018 r., MJ1Y ,,®p. K. Kropu®, x.k. ,,CB.CB. Koncrantun u Enena®,
rp.BapHa, c. 156-160, ISSN 1314-6467, COBISS.BG-ID — 1245448932

Aleksandrova, E., I. Koprev, Investigation of the dependence between the block extracting
coefficient and natural rock mass discontinuities in *"Mizia' open pit mine, Proceedings of
the ... International Geomechanics Conference, International Conference on Geomechanics,
July 2-6, 2018, Fr. J. Curie University of Mining and Geology, St. St. Constantine and
Helena Resort, Varna, pp. 156-160, ISSN 1314-6467, COBISS.BG-ID — 1245448932

PE3IOME
B nyGnukanusta ca mnpeacTaBeHHM JaHHM 3a (PAKTUUECKH TNOJMy4deHUs B Kapuepa ,,Mwuzus"

CtpaHuuya 8121



paHaeMaH Ha JOOMBAaHWTE BapOBUKOBM OJylokoBe. M3cnenBaHa B 3aBUCHMOCTTa MEXAY
HaIpaBJICHUETO Ha ps3aHe Ha MacuBa M Koe(HIMEeHTa Ha M3BJIMYAaHE HA €CTECTBEHH CKallHU
O6mokoBe. Pa3paboTeH e MmaremMaTHueH MOjJEN, OTpas3siBall Bpb3KaTa MEXIy asuMyTa Ha
MPOCTUPAHE HAa OCHOBHUTE CUCTEMU NMyKHATUHU U (aKkTHyeckaTra mocoka Ha psizane. [lonyuenure
pe3yaTaru me ObJaT W3MOJI3BAHU NPH IJIaHWPAaHE Ha MUHHUTE paboTu B Kapuepa, Musus" ¢ nen
MTOBUILIABAHE HA PaHIEMaHa.

ABSTRACT

This work presents data on the block extracting coefficient in the "Mizia" open pit mine for the
limestone blocks. It is investigated the dependence between this coefficient and block cutting
direction. Based on the investigation a mathematical model is developed for the relationship
between the azimuth of the basic systems of discontinuous distribution and block cutting direction.
The obtained results will be used for the mine planning processes in "Mizia" open pit mine.

111.16. Alexandrova, E., Development of a 3D model for the assessment of the stability of the
slopes in the Mizia quarry, Journal of mining and geological sciences. Part 2, Mining, technology
and mineral processing, Sofia: Univ. of Mining and Geology "St. lvan Rilski", 2018, p.5-9, ISSN
2535-1184, COBISS.BG-ID - 1285682148

Anexkcanaposa, E., PazpadorBane Ha 3D mojaes 3a onieHKa Ha YCTOWYHUBOCTTA HA OTKOCHTE
B kapuepa ,,Mususa®, Journal of mining and geological sciences. Part 2, Mining, technology
and mineral processing, Sofia: Univ. of Mining and Geology "'St. Ivan Rilski*, 2018, p.5-9,
ISSN 2535-1184, COBISS.BG-ID - 1285682148

PE3IOME

B crarusTa ca pasriegaHu OCHOBHMTE aClEKTH MPU TPUM3MEPHOTO MOJEIUpPAHE 3a OLCHKAa Ha
YCTOMYMBOCTTAa HAa OTKOCUTE B OTKPUTH PYyIHULU W Kapuepu. AHaJIM3UpaHU ca METOMMUTE,
OCHOBaHU Ha IPaHMYHOTO PaBHOBECHE M HAa MEXaHMKaTa Ha HempeKbcHarta cpena. IlpencraseH e
IIPUMeEp 3a OLICHKAa Ha YCTOMYMBOCTTA HA OTKOCHUTE B Kapuepa ,,Mu3nsa‘ Ha 0azara Ha 3DMognen.

ABSTRACT

The main aspects of three-dimensional modelling for the assessment of the resistance of the slopes
in open pit mines and quarries are reviewed in the article. Methods based on the boundary
equilibrium and the mechanics of the continuous environment are analysed. An example is
presented for the assessment of the stability of the slopes in the Mizia quarry based on a 3D model.

111.17. Anexkcanaposa, E., JI. I'eoprues, /I. Kaiikos, 1. Konpes, Ynpapienue Ha KauyecTBOTO
Ha 700MBa Ha pyJa B MOJMMETaIHU HAXOAMILA C W3MOJI3BaHE HAa CHbBPEMEHHU TEXHOJOTHU 3a
KOHTPOJIMpAaHE Ha [JBMKEHMETO Ha B3pHUBEHara ckaiHa Maca, lllecra HanmoHallHa Hay4yHO-
TeXHUYeCKa KOH(pEpeHLUs ¢ MEXKIyHApOJHO y4acTHe ,, TeXHOJOTHMH U MPAaKTUKH MPHU MOJ3EMEH
no6uB u MuHHO crpoutenctBo”, 1-4 oxtomBpu 2018 r., CIIA kommiekc Opdeit, rp./desun,
c.78-81, ISSN 1314-7056, COBISS.BG-ID - 1276277220

Aleksandrova, E., D. Georgiev, D. Kaikov, I. Koprev, Ore quality management in
polymetallic deposits using modern technology for controlling blast movement, Sixth
National Scientific and Technical Conference with International Participation
“Technologies and Practices in Underground Mining and Mine Construction,” October 1-4,
2018, SPA Complex Orpheus, Devin, pp. 78-81, ISSN 1314-7056, COBISS.BG-ID -
1276277220

PE3IOME
B cratusiTa ca mpenctaBeHr TEXHOJIOTMUTE 3a HAaOJI0/IeHUE Ha IBUYKEHUETO Ha B3pUBEHATa CKaJlHA
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Maca ycJIOBHMATAa HAa HaxXOJAWIIAa 3a J0OMB Ha METAJHU MOJIE3HM H3KomaeMu. [lo-crernuanHo
BHUMaHHE € OOBpHATO HAa TEXHOJOTUATA 33 MOHMTOPHHE IOCPEICTBOM MAapKepH, CIEASIIN
CKaJTHOTO JBWKeHue npu B3puBa (BMM). Bemnpekn ue TexHojorusita He €IMMHHHPA
HEMOCPEJCTBEHO MPOOJIEMHTE, CBEP3aHH ¢ 00EIHABAHETO U 3aryOuTe Ha MOJIE3€H KOMIIOHEHT, T
II03BOJIsIBA OKAa3BAaHETO HA CBOCBPEMEHHA HAMECA 3a OCUTYPSIBAHETO HA LEJIEBOTO ChIbPKAHUE HA

pynara.

ABSTRACT

The article treats different means of observing the biast movement of the ore in different deposits
of metallic minerais. The technology using blast movement markers (BMM) has been analyzed in
a more detailed manner. Despite the fact that this technology does not eliminate directly the
problems of ore loss and dilution, it provides the necessary information in order to pertake suitable
actions for reaching the targeted ore contents.

111.18. AnexcanapoBa, E., 1. Konpes, C. AcenoBcku, JI. ['eoprues, AHanu3 Ha TEXHHKO-
WKOHOMHYECKUTE TII0Ka3aTeld Ha pabdoTa Ha IMAMAaHTEHO-BBHKEHH pe3adykd Tpu J00HMBa Ha
€CTecTBeHU cKanmHu Onokose, Crmcanue MuHHO aeno u reojorus, 6p.12/2018, c. 26-30, ISSN
0861-5713 (print), ISSN 2603-4549 (on line), COBISS.BG-ID — 1119653092

Aleksandrova, E., Koprev, I., Asenovski, S., Georgiev, D., Analysis of the technical and
economic parameters of cable saw cutting of natural stone monoliths, Mining and Geology
Journal, No. 12/2018, pp. 26-30, ISSN 0861-5713 (print), ISSN 2603-4549 (online),
COBISS.BG-ID - 1119653092.

PE3IOME

[Tomydyenn ca 3aBUCHMOCTM MEXJAy OCHOBHUTE IIOKa3aTeld Ha Ipolleca Ha psA3aHe
(TpPOM3BOAMTEIIHOCT, Pa3X0J] Ha CHEPrus W JAMAMAaHTCHO BBXKE) M peXMMa Ha pabora Ha
JMaMaHTEHO-BbKEHU PE3auyKy NP pa3iMyHa BUCOUMHA Ha cThHanoTo. Pa3paboreHa e Meroauka 3a
n300p Ha palMOHAJICH PEKUM Ha YIpaBICHHE HAa BBKEHATA PE3ayka, OTYUTANKU yCTAaHOBEHHTE
3aBUCUMOCTH  MEXJYy IPOU3BOAMTENIHOCTTa MpHU  OTAENssHE Ha OJioka OT  MacuBa,
€KCIJI0aTallMOHHUTE PAa3XOAM P pa3IniyHa BUCOUYHMHA HA CTHIIAIOTO.

ABSTRACT

Dependencies between the main parameters of the cutting process performance, power
consumption, and diamond tool wear, as well as the operating mode of cable machines at different
quarry bench heights, are presented. A method for selecting a rational operating mode for the cable
machine has been developed, taking into account the established relationships between the
performance of monolith separation from the massif and the operating costs of cutting, depending
on the bench height.

111.19. Anexkcanaposa, E., 0. [dumurpon, CTepeonoXKd aHalIU3 Ha MPOLEHTHOTO Cb-
IbpiKaHWE Ha TBBPAM BKIIIOYCHHMs B TiMHecTa oTkpuBka, XV International conference of the
open and underwater mining of minerals. Varna, 3-7 rouu 2019, c.141-148, ISSN 2535-0854,
COBISS.BG-ID - 1280890596

Alexandrova, E., J. Dimitrov, Stereological analysis of the solid inclusions percentage in the
clayey overburden, XV International conference of the open and underwater mining of
minerals. Varna, 3-7 roun 2019, ¢.141-148, ISSN 2535-0854, COBISS.BG-ID - 1280890596
PE3IOME

HpI/I HN33CMBAHCTO Ha INIMHCECTHU PA3HOBUIHOCTU C TBHPAW BKIIFOYBAHUS Tpﬂ6Ba Jda C€ ui3cijieaBar
TFCOMCTPUYHUTC XAPAKTCPUCTUKU HA TBBPAWUTC BKIKOUBAHUSA WU TAXHOTO PA3IMOJIOKCHUC CHPSAMO
pa6OTHI/I$[ XOPHU30HT. MGTOZ[T)T Ha cCTCpeojioruAaTta €€ CbCTOUM B TpUMCPpHA HWHTCPIIPpCTALlUA HaA
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IBYMEpHU ceuyeHHss Ha Marepuanurte. llenta Ha Hacrosmara pabora € Jga ce INpeacTaBu
CTEPEOJIOTUYEH METOJI 3a ONpEIEsHE Ha MPOLEHTHOTO ChABpPXKAHUE HA TBBPJAM BKIIIOUYBAHUS B
IJIMHECTAaTa HaJ3eMHa 1opojaa. MeToabT € NPUIIOKEH B yCIOBUATA HA IV OTKpUBEH XOPHU30HT Ha
pynHUK ,, TposHoBO-CeBep®.

ABSTRACT

When removing of clayey varieties with hard inclusions, the geometrical characteristics of solid
inclusions and their position relative to the working horizon should be examined. The stereology
method consists of a three-dimensional interpretation of two-dimensional cross sections of
materials. The purpose of this paper is to provide a stereological method for determining the solid
inclusions percentage in the clayey overburden. The method is applied in the conditions of
"Troyanovo-North™ mine, IV open horizon.

111.20. Anekcanaposa, E., JI. T'eoprues, C. Acenoscku, /. KaiikoB, . Konpes, Metonu 3a
OIMPCACIIIHC Ha ONTUMAJIHO TCXHOJOIMYHO PCHICHUC IIPpU IMMOABOAHUSA I[O6I/IB Ha II0JIC3HHU
m3komaemu. XV International conference of the open and underwater mining of minerals.
Bapmna, 3-7 rouu 2019, ¢.31-36, ISSN 2535-0854, COBISS.BG-ID - 1280890596

Aleksandrova, E., Georgiev, D., Asenovski, S., Kaikov, D., Koprev, I., Methods for
determining an optimal technological solution for underwater mining, In: XV International
Conference on Open and Underwater Mining of Minerals, Varna, 3—7 June 2019, pp. 31-36,
ISSN 2535-0854, COBISS.BG-ID - 1280890596.

PE3IOME

W3pbpuieH € aHanmM3 Ha KIIOYOBUTE (aKTOPH, KOUTO OIpenenar u30opa HAa ONTHMAIHU
TEXHOJIOTMYHH  CXEMHU 3a MO0JBOJAEH J00uB. B wu3cnenBaHero ca M3MON3BaHM METOAM 3a
MHOTOKPUTEPUAJIEH aHAJIU3 B 3aBUCUMOCT OT KOHKPETHUTE YCIIOBUS Ha pa3zpaboTBaHe. B3emaneTo
Ha ONTHMAJIHO peIIeHWe € Bb3 OCHOBA Ha CPABHUTEJIEH aHalu3 Ha NpeaJuMcTBaTa U
HEJ0CTAaThLIMTE HA PA3INYHUTE BUJJOBE TEXHOJIOTHH.

ABSTRACT

The key factors which determine the choice of an optimal technical schemes for underwater
mining have been analyzed. Several methods for multicriterial analysis have been used in this
research, depending of the specific mining conditions. The different methods for establishing an
optimal decision have been compared and their pros and cons have been analyzed.

111.21. T'eoprues, /., E. AnekcanapoBa, C. Acenoscku, /. Kaiikos, . Kompes, Onpenensine Ha
KOJINYECTBEHH OIICHKH Ha OCHOBHUTE XaPAKTEPUCTHKM HAa TEXHOJOTHMHUTE 3a MOABOAEH JOOMB Ha
none3nu m3konaemu. XV International conference of the open and underwater mining of minerals.

Bapna, 3-7 ronu 2019, ¢.27-30, ISSN 2535-0854, COBISS.BG-ID - 1280890596

Georgiev, D., Aleksandrova, E., Asenovski, S., Kaikov, D., Koprev, I., Quantitative
assessment of the main characteristics different types of underwater mining technologies In:
XV International Conference on Open and Underwater Mining of Minerals, Varna, 3-7
June 2019, pp. 27-30, ISSN 2535-0854, COBISS.BG-1D - 1280890596.

PE3IOME

N3BbpILIEH € aHanu3 pa3IMdyHi BUIOBE MUHHH YCIIOBHSI, KAKTO U Bb3MOKHOCTUTE 32 MPUJIOKEHHE
Ha Pa3JIMYHU BUJOBE TEXHOJIOTUH 3a MOABOCH 100MB. HampaBeHa e oleHka Ha Bb3MOXKHOCTTA 32
IpUaraHe Ha KOJWYECTBEHM IIOKA3aTeM 3a pa3IMYHUTE BHJIOBE TEXHOJOTMM WM MHHHO
obopynBane. PaznmuuHuTe BUI0OBE MUHHO 000PY/IBaHE U TEXHHUUYECKU CXEMH Ca MOAPEIECHH CIIOpe]
TSAXHATa MPUIOKUMOCT IPU ONPEAEIICHN YCIOBUS U KOJIMYECTBEHATA UM CTOMHOCT.
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ABSTRACT

The different types of mining conditions as well as the technological potential of the different
types of underwater mining technologies have been analyzed. The possibility of applying
quantitative values for the different types of technologies of mining and mining equipment has
been evaluated. The different types of mining equipment and technical schemes have been
arranged according to their feasibility in certain conditions and their quantitative value.

111.22. Anexcanaposa, E., 1. Konpes, B. banes, /. ['eoprues. 2019. U3cnenBane cBoiicTBara u
MPUIIOKUMOCTTAa Ha TBBPJUTE BKIIOYEHHUSI OT OTKpuUBKata B Munu ,,Mapuna-u3rok* EAJl kato

BTHOCTPOUTENHA cypoBuHa, Criucanne MuHHO aeno u reojorus, 0p.8-9/2019, c.41-45, ISSN
0861- 5713, COBISS.BG-ID — 1119653092

Aleksandrova, E., Koprev, I., Balev, V., & Georgiev, D., 2019, Properties and applicability
investigation of the overburden solid inclusions as road construction materials in mini
Maritsa iztok EAD, Mining and Geology Journal, Issues 8-9/2019, pp. 41-45. ISSN 0861-
5713. COBISS.BG-ID - 1119653092.

PE3IOME

B noknana ca HanpaBeHW W3CIEABaHUS HA CBOWCTBAaTa HA TBHPAMTE BKIKOYEHUS OT OTKPUBKATA B
MuHH ,,Mapuna-u3rok” EAJ[ ¢ men 1oka3BaHe Ha BBb3MOXHOCTUTE 3a H3IOJI3BAHETO UM KaTo
CYpOBHMHA 3a IIbTHU HACTWIKU. M3BBpIIEHH ca M3MUTBAaHUS 32 U3HOCOYCTOMYMBOCTTA IO MICro
Deval Ha MaTepual OT IeTH OTKPUBEH XOPH30HT B PYIHHUK ,, TposiHoBo-3*. [lomyuenure pe3ynraTu
ca CpaBHEHM C XapaKTEPUCTHUKHUTE 3a M3MOJI3BAHE Ha MaTepHalla KaTo IbTHO-CTPOUTEIHA
CypOBHMHa, cbhbIiIacHO u3nuckBanusTa Ha B/IC.

ABSTRACT

This study provides an investigation of the overburden solid inclusions properties in Mini Maritsa
Iztok EAD and their possible application as road construction materials. Several tests using micro
Deval method have been performed of the wear resistance of material from the fifth open horizon
in Mine Troyanovo-3. The obtained results are compared with the characteristics of road
construction materials, according to the requirements of BDS.

111.23. Aleksandrova, E., S. Asenovski, D. Georgiev, D. Kaykov, I. Koprev, Methods for
determining an optimal technological solution for underwater mining, Journal of Mining and
Geological Sciences, Volume 62, Number 2, 2019, p.5-8, ISSN 2682-9525 (print), ISSN 2683-0027
(online), COBISS.BG-ID 1285682148.

Anekcanaposa, E, C. Acenoscku, /. 'eoprues, /l. Kaiixos, 1. Konpes, Metoau 3a onpexaensne
Ha ONTHMAJIHO TEXHOJOTMYHO PEHICHHE TIPH MTOIBOIHUS J0OUB Ha Mmoyie3Hn u3konaemu. Journal of
Mining and Geological Sciences, Volume 62, Number 2, 2019, p.5-8, ISSN 2682-9525 (print),
ISSN 2683-0027 (online), COBISS.BG-ID 1285682148

PE3IOME

AHanmu3upaHu ca OCHOBHHUTE (aKTOPH, ONpPEeIsM N300pa Ha ONTUMAIHA TEXHOJIOIMYHA CXeMa
MIpH MOABOIHUSA 10O0UB. M3Mon3Banu ca METOAN Ha MHOTOKpUTEpUaseH aHajlu3, KaTo ca B3ETH MO/
BHUMaHHE CIEIM(PUUHUTE YCIOBUS HAa Haxoaumero. PasnuunuTe Metonu 3a n300p Ha ONTHMAIHO
pelieHne ca CpaBHEHM M0 MEXAY CH M €a IMOCOYEHU TEXHUTE IOJOKUTEIHU M OTPHULATEIHU
CTpaHH.

ABSTRACT
The key factors which determine the choice of an optimal technical scheme for underwater mining
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have been analysed. Several methods for multi-criteria analysis have been used in this research,
depending on the specific mining conditions. The different methods for establishing an optimal
decision have been compared and their pros and cons have been analysed.

111.24. Aleksandrova, E., I. Koprev, Complex solutions for the construction of integrated
facilities in stoped-out open-pit mining facilities, Annual of the University of mining and geology
"St. lvan Rilski" — Codwus: 1. 63/2020, ¢. 9-12, ISSN 1312-1820, COBISS.BG-ID 1121754596

Auekcanaposa, E., U. Konpes, KoMmiekcHH pelieHUsi 3a M3rpa)KaaHe HA HMHTEIPUPaHU
CbOPbKEHUsS] B OTPA0OTEHH OTKPUTH MUHHM M3PadoTKu. ['ogumHUK Ha MUHHO-TE010KKHS
yuuBepcuter ,,CB. UBan Puiacku®, 1. 63, Codus, 2020, c. 9-12, ISSN 1312-1820,
COBISS.BG-ID 1121754596.

PE3IOME

W3BbplieH € aHanu3 Ha FreHEpUpaHUTE TBbPAU OMTOBM U MUHHU HEONACHU OTHAAbLU B bbirapus.
HanpaBena e KoJIMYeCTBEHO-TEPUTOPHAIHA OLIEHKA HAa OTPa0OTEHUTE MPOCTPAHCTBA B OTKPUTHU
pPYIHUIM U KapuepH B cTpaHaTa. Pasriienanu ca Bb3MOKHOCTUTE 3a M3TPaKIaHEe HA MHTETPUPAHU
ChOPBKEHUS (Jena) 3a TBbpAU OUTOBU U MPOMUIILIEHU OTHAAbLUU B OTPAOOTEHUTE MPOCTPAHCTBA
(KOTJIOBaHM) M MOCJIEBAIA €KOJIOrOChoOpa3Ha peKyITHBALIHS.

ABSTRACT

An analysis of the generated solid household and mining non-hazardous waste in Bulgaria has
been performed. A quantitative-territorial assessment of the exhaust space in open pit mines and
quarries in the country has been made. The possibilities for construction of integrated facilities
(landfills) for solid household and industrial waste in the waste areas (ditches) and subsequent
environmentally friendly reclamation are considered.

111.25. Aleksandrova, E., L. Dimitrov, D. Kaykov, Operational sequence for constructing and
combined mine waste facility. PROCEEDINGS of the ... International Conference of the Open
and Underwater Mining of Minerals, 6 — 10 September 2021, Resort “St. St. Constanti ne and
Elena”, Astor Garden Hotel, Varna, Bulgaria, 2021, Coopuux Ha XVI MexnyHapoana
KOH(EpEeHIHS 10 OTKPHUT M TOJBOJICH TOOWB Ha IMoyie3Hr m3komaemu, ¢. 7-13, ISSN 2535-0854,
COBISS.BG-1D - 1280890596

Anekcanaposa, E., JI. Jumutpos, Jl. KaiikoB. [locienoBareTHOCT HA TEXHOJIOTUYHHUTE MPOLIECH
MPU U3TpaXKJaHe HAa KOMOWHHMPAHO CHOPBXKEHHE 3a MHHHHM oTmaabii. COopHuk Ha XVI
MexayHaponHa KOH(EpeHIHs MO OTKPUT M IOJABOJAEH A0OMB Ha MOJEe3HH u3Komaemu, 6-10
centemBpu 2021 r., n.ct. ,,CB. CB. Koncrantun u Enena®“, xoren ,,Acrop 'apapH®, Bapha,
Bbwarapus, 2021, c. 7-13, ISSN 2535-0854, COBISS.BG-ID - 1280890596.

PE3IOME

B crartusita ca pasrienaHu pa3nMYHUTE €Taly U MPOLECH IMPHU U3TPaXKIAHETO U EKCIUIoaTalusaTa
Ha KOMOMHHpPaHU ChOPBHKEHUS 32 MUHHHU OTIAIbLK. Bb3 OCHOBA Ha TEXHOJOTHYHUTE OIEPAlNH,
HEOOXOIMMHU 3a 3aBbpIIBAHE HAa BCEKM TEXHOJOTHMYEH IIPOlLeC, € MPUIOKEH METOAbT Ha
kputnunuss 1meT (CPM) 3a 1ulaHupaHe Ha CTPOMTEICTBOTO Ha KOMOWMHUPAHO MUHHO-
XBOCTOXPAaHWJIMIIHO cbopbxkeHne. CPM nuarpamarta mMoxe fa Obe M3M0I3BaHa 3a NpHJIaraHe Ha
pa3IMYHU PELIEHUs, KOraTo ONpEAeSIeH! JAEHHOCTH NoNaaaT no KpuTHuuHusA neT. HezaBucumo ot
TOBa, NEPUOAUYHUAT MOHUTOPHUHI Ha CHOPHKEHUETO € 3aTbJDKUTENICH, 3a Ja Ce OCHUTypHU
CMa3BaHETO Ha T€OTEXHMYECKUTE M IPOM3BOJCTBEHUTE W3MCKBAHUS, HEOOXOIUMH 3a HEroBaTa
ycnemniHa excrioaranus. OCBeH TOBa MOHUTOPUHI'BT IIPEI0CTaBs UH(POpMAIIH, KOSITO MOXKE Ja ce
n3Mo3Ba 3a aktyanusupane Ha CPM nuarpamara.
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ABSTRACT

The different stages and processes of the construction and exploitation of combined mine waste
facilities are treated in this paper. Based on technological operations, required for finalizing each
operational stage, a CPM (critical path method) approach is introduced for the construction
planning of a combined mine waste facility. The CPM chart can be used for applying different
when certain activities lie on the critical path. Nevertheless, periodic monitoring of this facility is
mandatory in order to fulfill the geotechnical and production requirements, necessary for its
successful exploitation. Furthermore, monitoring can provide information, which is used for
updating the CPM chart.

111.26. Danail Terziyski, E. Aleksandrova, D. Kaykov, Possibilities for improving rock
fragmentation in limestone quarries. PROCEEDINGS of the ... International Conference of the
Open and Underwater Mining of Minerals, 6 — 10 September 2021, Resort “St. St. Constanti ne and
Elena”, Astor Garden Hotel, Varna, Bulgaria, 2021, Coopuuk ¢ mokiaagu Ha XVI MexmyHapoaHa

KOH(EepeHIHs 10 OTKPUT U TOABOJACH JOOMB Ha IMOJIe3HU M3Komaemu, cTp. 32-36, ISSN 2535-
0854, COBISS.BG-ID - 1280890596

Hanaiin Tep3uiicku, E. Anexcanaposa, /[. KaiikoB. Bb3mMo:kHOCTH 32 mogoOpsiBaHe Ha
pa3apo0siBaHeT0 Ha CcKaJuTe B BapoBu kapuepu. CoOopHuk ¢ gokaagm Ha XVI
MeXKIYHapoAHa KOH(epeHI s M0 OTKPUT W MOJABOJEH J00MB Ha MOJIe3HU H3Konmaemu, 610
centemBpu 2021 r., m.ct. ,,CB. CB. KoncTtanTnn u Enena®, xorexa ,,Acrop I'apabpu“, Bapna,
Bwarapus, 2021, crp. 32-36, ISSN 2535-0854, COBISS.BG-ID - 1280890596.

PE3IOME

3a kapuepa 3a JOOMB Ha BapoOBUK ca H3CJIEIBAaHU IapaMETPUTE Ha B3PUBHUTE pabOTH B
IPOABIKEHUE Ha LIECTMECEUeH NMepuoj Ha HalOmroaeHue. Bb3 ocHOBa Ha HalIMYHHUTE JaHHU ca
pasriiejaHu Bb3MOXHOCTUTE 3a I000psiBaHE Ha pa3apoOsBaHeTO Ha ckanute. [IpoBenenu ca Tpu
CPAaBHUTEIHH aHajM3a C IeJ ONpeleNsHEe Ha MPUIOKHMOCTTa Ha HM3IMOJ3BAHETO HA CPEIHO-
HUIIKOBM HWHUIMATOPHM M IOTEHIMAJIHOTO KM BIMSHHME 3a IOAOOpsBaHE Ha pa3Mepa Ha
pa3apoOeHara ckaina. OCBEH TOBa ca CPABHEHU JIBE CXEMM Ha B3pUBSBAHE 3a OTBOPU C JUAMETHP

110 MM, KakTO M ca CpaBHEHM U3ITBJIHEHUATA MPU JIBa AUAMEThpa Ha B3PUBHUTE OTBOPH: 89 MM U
110 mm.

ABSTRACT

The blasting parameters for a 6-month period of observation is studied for a limestone quarry.
From the data available the possibilities for improving the rock fragmentation are studied. Three
comparison analyses were conducted in order to determine the suitability of using mid-bench
boosters and their potential effect for improving the rock fragmentation size. In addition, two
blasting patterns were compared for 110 mm blastholes, as well two blast hole diameter
performances were compared: 89 mm and 110 mm.

111.27. Anexkcanaposa, E., I'. Crosnues, Onenka Ha yCTOHYMBOCTTa Ha OOpAOBETE HA OTKPUT
y4acThK ,,3anan”, pyaHuk ,bena Boma®, Ilepuumnku BwriumieH Oaceiin. PROCEEDINGS of the
... International Conference of the Open and Underwater Mining of Minerals, 6 — 10 September
2021, Resort “St. St. Constanti ne and Elena”, Astor Garden Hotel, Varna, Bulgaria, 2021,
Coopuauk ¢ nmoxyamu Ha XVI MexayHapoaHa KOH(EPEHIHMS MO OTKPUT M TOABOJICH TOOWB Ha
noJjie3Hu u3komnaemu, ctp.160-164, ISSN 2535-0854, COBISS.BG-1D — 1280890596

Aleksandrova, E., Stoyanchev, G., Estimation of stability of the boards of the open area
"West", mine "Bela woda', Pernik coal basin, In: Proceedings of the XVI International
Conference on Open and Underwater Mining of Minerals, 6-10 September 2021, Resort “St.
St. Constantine and Elena”, Astor Garden Hotel, Varna, Bulgaria, pp. 160-164, ISSN 2535-
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0854, COBISS.BG-ID - 1280890596.

PE3IOME

B HepabGoTHuTe OOpAOBE HAa YYacThK ,,3amaj’, pyJHHK ,,berna Boga*“ ot 0au30 JBE TOIWHU HE ca
M3BBPIIBAaHN MUHHU paboTH. BBIpekn H3KIIOUMTENHO OOMIHUTE BaJICKU B pailoHa Ha PyIHUKA,
B HepabOTHUTE OOpIOBE HE ca ce MOSBUIU JBMKEHHS. 3a HaOII0jaBaHe HA TAXHATA YCTOHYMBOCT
npe3 2019 r. ca MOHTHpaHu MapKIIaiiaepcku cTaHuuu. B nepuona anpuin — oktoMBpu 2019 1. ca
U3BBPIICHU CUCTEMHU MapKIlaiaepcku usmepsanus. [lopanu cnupane Ha ABM)KEHUATA HA MacHBa
B Kpas Ha 2019 r., u3aMmepBaHusATa ca IMPEYyCTAaHOBEHW. 3a ONPENEIIIHE HAa YCTOMYMBOCTTA Ha
paboTHUTE OOPIOBE € U3BBPIIEH aHAIN3 HA Pa3BUTHETO HAa MUHHHUTE padotu npe3 2021 r., kato e
ornpexaeneH npopun 6’ - 6/, KOWTO B MOMEHTA Ce SBSBA KaTO EKCTPEMEH B y4aCThKa MO OTHOIICHUE
Ha BucovrHa (90 m) u HaksoH ( 41°).

ABSTRACT

No mining work has been carried out on the non-working boards of area "Bela woda™ for almost
two years. Despite the extremely heavy rainfall in the area of the mine, there were no movements
on the non-working boards. To observe their sustainability in 2019, surveying stations have been
installed. In the period April - October 2019, systematic measurement measurements have been
performed. Due to the cessation of the movements of the massif at the end of 2019, the
measurements have been suspended. To determine the sustainability of the work boards, an
analysis of the development of the mining works in 2021 has been performed, and a profile of 6 '-
6' has been determined, which currently appears to be extreme in the section in terms of height (90
m) and slope (41°).

111.28. KpscreB, [., WU. Kompe, E. AaexcanapoBa, JI. KaiikoB, Bb3moxxHoctu 3a
OTIOJI30TBOPSIBAHE HA M33€TOTO MIPOCTPAHCTBO B Kaprepa 3a MHEPTHH MaTepHalld Ype3 JeNOHUPAHE
Ha a30ecToBM OTHanbiM, HamwonamHa HaydyHO-TeXHHMYeCKa KOH(epeHmus '"YmpaBieHue u
6e3omacHoct Ha xBocroxpanwmmma', 28 okt. 2021, [Codwus] : coopauk ¢ moknaau, HTC mo
MJ/II'M, c.103-111, ISBN 978-619-90939-7-9, COBISS.BG-ID - 53378568

Krastev, D., Koprev, 1., Aleksandrova, E., Kaikov, D., Possibilities for utilizing the work area
of an excavated quarry for dumping waste containing asbestos. In: Proceedings of the
National Scientific and Technical Conference “Management and Safety of Tailings Storage
Facilities”, 28 October 2021, Sofia: Collection of Papers, NTS on Mining, Geology and
Metallurgy, pp. 103-111, ISBN 978-619-90939-7-9, COBISS.BG-ID - 53378568.

PE3IOME

B crarusita ce pasriexna mpoOieMbT € JCMOHMPAHETO HA OTHAXBIM, ChIbpIKALIM a30ecT.
IIpencraBenu ca mamadure Ha IpodaeMa KakKTO Ha HAIl[MOHAJIHO, TaKa U HAa MEX/YHApOJAHO HUBO.
[IpemyioxeHo € pemieHue, OCHOBAHO HA M3IIOJI3BAHETO HAa MAJIKM MUHHM Y4acTbLM WIH KapUEpH,
KOUTO BEYe HE C€ eKCIUIoaTHpaT, 3a LEIUTEe Ha JEeMOHUPAHETO Ha a30eCTOBU OTHAIbIIM.
TexHomoruATa € CXOIHA C Ta3W INPU U3IPAXKIAHETO HA MHTETPUPAHO CHOPHKEHHUE 3a MUHHU
OTIagbLM, KaTO €AWHCTBEHATa pa3iuKa €, Y€ BMECTO XBOCTOB MaTepHall C€ H3IO0JI3BAT
a30ecTOBUTE OTMAIBIM 32 3aIIbJIBAHE HA KIETKUTE. [IpenyoxkeHoTo pemeHne A0Kas3Ba, ye JOpH
MaJKa Kapuepa € CIOCOOHa Ja IoeMeé IOTEHIMAIHOTO KOJIMYECTBO OTHagbLUd  OT
a30eCTOLIMMEHTOBU TPBHOU, U3IMON3BaHU 3a BOJOCHAOMSBAHETO Ha TpaJl ChC CPEIHU pa3MEpH B
bearapus.

ABSTRACT

The problem of asbestos containing waste dumping is treated in this article. The scale of the
problem is described on a national and international scale. A solution is proposed for using small
mining sites or quarries, which are no longer exploited, for the purpose of asbestos waste dumping.
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The technology is similar to the one of building an integrated mine waste facility, with the only
difference that instead of tailing material, the asbestos waste is used for filling the cells. The
proposed solution serves as an argument that even a small quarry is able to accommodate the
potential waste from the asbestos cement pipes used for supplying a medium sized city on a
national scale for Bulgaria.

111.29. Anexcanaposa, E., JI. Kaiikos, JI. Tepsuiicku, H. CroitueBa, CpaBHHUTENEH aHATU3 Ha
MCTOOUTC 3a HU3CJICIBAHC Ha HAIIYKAaHOCTTa Ha MaCHBa B Kapucpa 3a ,I[O6I/IB Ha pPHUOJIUT.
Proceedings of the X International geomechanics conference,19-23 September 2022, Varna,
Bulgaria, 2022, c. 102-109 ISSN: 1314-6467, COBISS.BG-ID — 1245448932

Aleksandrova, E., D. Kaikov, D. Terziyski, and N. Stoycheva, Comparative analysis of
methods for investigating rock mass fracturing in a rhyolite quarry, Proceedings of the X
International Geomechanics Conference, 19-23 Sept. 2022, Varna, Bulgaria, 2022, pp. 102-
109. ISSN 1314-6467. COBISS.BG-ID 1245448932.

PE3IOME

CpBpeMEHHHUTE TEXHOJOTMHM MpH J00MBa Ha CKaJTHO-OOJMIIOBBYUHM MaTepHald UMaT 3a Lej
peaTn3upaHeTo Ha BHCOKA MPOM3BOAMTEIHOCT M HEOOXOIMMOTO KauecTBO Ha mpoaykiusara. Ot
OCHOBHO 3HAau€HHME € Ja ObAaT M3CIENBAHU CTPYKTYPHHUTE HApYIIEHUS Ha MacuBa ChOOpPA3HO
KAauecTBOTO Ha cCKajgHUTe OiokoBe. HampaBeH € CpaBHUTENEH aHAIW3 MEXIy PpEe3YyITaTUTe,
MOJIYYEHH OT 3aCHEMAHETO Ha CTPYKTYpHUTE HapyIIEHHs B MacHBa IMOCPEICTBOM TI'€O0J0KKO
KapTupaHe, 3acHeMaHe c reo-pagap (ground penetrating radar — GPR) u mocpenctBom
¢dororpamerpus. IloaydeHure pe3ynraTu ca NpeAnoCTaBKa 3a 0OOCHOBABaHE Ha Bb3MOXKHOCTHUTE
3a MOBUINIABAaHE Ha paHIEMaHa MpPU ChBPEMEHHUsS N00MB Ha puosuTH. OCBEH TOBa pe3yNTaTHTE
MoraT Ja MOCIy)XaT M 3a OOOCHOBKa Ha MOJIXOZSI] METOA Ha H3CJIEIBAaHE U IE€OMEXaHUYEH
MOHHUTOPHUHT Ha JPYTd MHKCHEPHH 00EKTH.

ABSTRACT

The investigation of the orientation of structural discontinuities is of primary importance for a
quarrying operation, regarding dimension stones mining. A study was conducted in a rhyolite
quarry to verify whether the application of digital photogrammetry is viable in the cases of
dimension stone mining, compared to the use of conventional laser scanning techniques. The
obtained results show that digital photogrammetry based on photos made with a smartphone
provide a cheap way for establishing a database of the orientation of joint planes, as well as an
approximate way of establishing a mesh of the mined bench, compared to laser scanning.

111.30. Konpes, U., E. AnekcanapoBa, 60 ronunu kateapa ,,OTKpUTO pa3paboTBaHE Ha MOJIE3HU
uskonaemu’, PROCEEDINGS of the XVII International Conference of the Open and Underwater
Mining of Minerals, 18 — 22 September 2023, Astor Garden Hotel, Sts. Constantine and Helena
Resort, Varna, Bulgaria, 2023, p. 265-267, ISSN 2535-0854, COBISS.BG-ID - 1280890596

Koprev, 1., E. Aleksandrova, 60 Years of the department of open pit mining, Proceedings of
the XVII International Conference of the Open and Underwater Mining of Minerals, 18-22
Sept. 2023, Astor Garden Hotel, Sts. Constantine and Helena Resort, Varna, Bulgaria, 2023,
pp. 265-267. ISSN 2535-0854. COBISS.BG-ID 1280890596.

PE3IOME

Crarusita mpocie/isiBa HCTOPUIECKOTO pa3BUTHE Ha Karenpa ,,OTKpUTO pa3paboTBaHE HA TOJIC3HU
m3konaemu™“ B MI'Y ,,CB. MBan Puncku® or cb3maBanero u mnpe3 1963 r. A0 Hamm OHM.
[IpencraBenn ca OCHOBHUTE €Talld B HEHHOTO YTBBpP)KIABaHE, MperojaBaTeicKaTta |
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Hay4YHOU3CJIEIOBATEICKAaTa JAEHHOCT, KaKTO M MPUHOCA M 3a MOATOTOBKATa Ha CICLHAINCTU B
MUHHOJIOOMBHATa WHIYCTPUsA. AKIEHTHpA C€ BbPXY MPUEMCTBEHOCTTa M MOJCPHHUTE HACOKH B
00y4EHUETO U HAYYHUTE U3CIICBAHUSI.

ABSTRACT

The paper presents the historical development of the Department of Open Pit Mining at the
University of Mining and Geology “St. lvan Rilski” from its establishment in 1963 to the present
day. It outlines the key milestones in its academic and research activities and its contribution to the
training of mining professionals. Emphasis is placed on continuity and modern directions in
education and scientific research.

111.31. Tepsumiicku, /., E. Anexkcanapona, J[. Kaiikos, [Ipuoxenue Ha cnenuanu3upan copryep
3a IUIaHUpaHe Ha MUHHUTE paboTu B oTkpuTH pyaHunu u kapuepu. PROCEEDINGS of the XVII
International Conference of the Open and Underwater Mining of Minerals, 18 — 22 September
2023, Astor Garden Hotel, Sts. Constantine and Helena Resort, Varna, Bulgaria, 2023, p.233-241,
ISSN 2535-0854, COBISS.BG-ID — 1280890596

Terziyski, D., E. Aleksandrova, D. Kaikov, Application of specialized software for mine
planning in open-pit mines and quarries. PROCEEDINGS of the XVII International
Conference of the Open and Underwater Mining of Minerals, 18-22 September 2023, Astor
Garden Hotel, Sts. Constantine and Helena Resort, Varna, Bulgaria, 2023, pp. 233-241,
ISSN 2535-0854, COBISS.BG-ID - 1280890596

PE3IOME

B cdepara Ha noOuBa Ha MOJIE3HM H3KOMAEMU CTPEMEXbBT 32 OCUTYPABAHETO HA BHCOKA
e(eKTUBHOCT, 0€30MacHOCT M HaMaJIeHO BB3JACHCTBHE BBHPXY OKOJHATa Cpeaa € JOBENO [0
M3CJIEIBAHETO M Ch3[aBaHETO Ha WHOBATUBHHU TEXHOJIOTMH M METOJIH, IMO3BOJIBAIIM 110-T00POTO
IUIaHUpaHe HAa MUHHUTE pabdotu. HoBaTopcku Moaxoa B TOBAa OTHOIIEHUE € BHEAPSBAHETO Ha
cumynanuoHHu mozenu, Hanp. HAULSIM, ¢ nen panuoHanu3upaHe Ha IPOLECUTE HA JOOUB U
TPaHCIOPT B pAaMKUTE Ha OTKPUTH, MOJ3EMHHU pYyIHULM U Kapuepu. Hacrosimata cratus
pasmiiexaa NpaKTHYECKU NpPUMEp, AEMOHCTpUpAll [0 JOCTBIIEH HAYUMH BB3MOKHOCTUTE Ha
HAULSIM 3a KkpaTKOCPOYHOTO IUIaHHpaHe Ha MHHHHUTE pabOTH 3a OTKPUT pyAHHK. Ype3
CUMYJIAlIMOHHUS MOJIEN ca pa3riieJaHi TPAaHCIIOPTHU MapIIPyTH 3a U3BO3BAaHETO Ha pyaa. Eaun ot
MapIIpyTUTE € aHaJIM3UpaH, KaTo ca MPEACTaBeHH Pa3IMYHU CLIEHApHH 3a Oposi Ha U3MOJ3BAHUTE
camocBanu. Ha Tasm 0Oa3a Moxe na ce u30epe Hali-pallMOHAIHMAT BapHaHT, OCUTYpPsBAIll
U3MBJIHEHUETO Ha IUIaHUpaHaTa cMsHa mpou3BoguTenHocT. OcBeH ToBa € W3BbpILICHA U
CUMyJlalusl 3a eIHa paboTHAa CMsHA, KaTo Ha Ta3u 0Oa3a € YCTaHOBEHa €(EKTUBHOCTTa Ha
U3IMOJI3BaHETO HAa paOOTHOTO BpEMe OT CMsIHATA 3a MPUETHS MOl Oarep U aBTOCAMOCBAIIH.

ABSTRACT

In the field of mineral extraction, the pursuit of high efficiency, safety, and reduced environmental
impact has led to the research and development of innovative technologies and methods that
enable better mine planning. An innovative approach in this regard is the implementation of
simulation models, e.g., HAULSIM, aimed at optimizing mining and transport processes in open-
pit and underground mines as well as quarries. This paper presents a practical example
demonstrating in an accessible way the capabilities of HAULSIM for short-term mine planning in
an open-pit mine. The simulation model examines transport routes for ore haulage. One of the
routes is analyzed with different scenarios for the number of trucks used. Based on this analysis,
the most efficient option can be selected to ensure the planned shift productivity. Furthermore, a
simulation for a single work shift is conducted to determine the effectiveness of the shift’s
working time for the adopted excavator and truck model.
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111.32. Anexcanaposa, E., Konnenuus 3a oneHka Ha MUHHOAOOHMBHATA JeWHOCT B bbirapus c
($hoKyC BBpXY KPUTUYHU M CTpaTernuecku cypoBuHH, ['ogumuank Ha MI'Y ,,CB. Ban Puicku®,
Towm 68/2025, Annual of the University of Mining and Geology “St. Ivan Rilski”, Vol. 68/2025,
c.117-122, ISSN 2738-8808 (print), ISSN 2738-8816 (online), COBISS.BG-ID 55587848

Aleksandrova, E., 2025, A conceptual approach to evaluating mining operations in bulgaria
with emphasis on critical and strategic raw materials, Annual of the University of Mining
and Geology “St. Ivan Rilski”, Vol. 68/2025, ¢.117-122, ISSN 2738-8808 (print), ISSN 2738-
8816 (online), COBISS.BG-ID 55587848

PE3IOME

B nyOnukanusra e u3BBpIIEHA CUCTEMAaTU3MpaHa OIEHKAa Ha MHMHHOAOOMBHATa JI€HHOCT B
bearapus npenBuz 3acuieHUs IVI00ANEH MHTEPEC KbM KPUTHUHUTE U CTPATETMYECKH CYpPOBMHH,
MOPOJICH OT MpexoAa KbM HUCKOBBIVIEPOJHA MKOHOMHKA U LK(ppoBa TpaHchopmanus, KakTo U B
CbOTBETCTBUE C HAIWYHUSA NOTCHLIMAJI Ha MNPUPOAHU pecypcu. HM3cnmensaHero mnpencrass
KOHIENTYyaJeH MOJEeN 3a WACHTHU(UIMpPaHEe, aHaJIu3 U OIIeHKAa Ha JEWCTBAIIUTe MUHHU OOEKTH B
CTpaHaTa, CBbP3aHM C 100MBa U mpepabOTKaTa Ha IMOJE3HU M3KOMAEMH, ChABPXKALIU KPUTUYHU U
CTPATETNYECKH CYpOBHHHU. MOIENBT BKIKOYBA KPUTEPHUM 3a YCTOMYMBO Pa3BUTHE, NKOHOMHUYECKA
3HAYUMOCT, TEXHOJIOTMYHA MPUIOKUMOCT U €KOJIOTMYHA OTTOBOPHOCT, KaTO ChUETaBa I'€OJIOKKA,
MKOHOMMYECKa U HOpMaTuBHA HH(popmanus. LlenTa e na ce pazpaboTsT cTpaTeruu 3a BbBEKIAHETO
Ha MHOBAaTUBHHU TEXHOJIOTUHU 3a pa3KpHBaHE U JOOMB Ha JON'BJIHUTEIHU 3allacu Py, ChIbpPIKaIIN
KPUTHYHU €JIEMEHTH 32 YCJIOBUATA HA JACHCTBALIU PYIHUIIM, B CbOTBETCTBHE C NMPUOPUTETUTE Ha
EBpomneiickus cbio3 3a peCypcHa CUTYPHOCT M 3eJIeHa TpaHC(hopMalus.

ABSTRACT

This publication presents a systematic assessment of mining activities in Bulgaria in light of the
growing global interest in critical and strategic raw materials (CRMs), driven by the transition to a
low-carbon economy and digital transformation, as well as the country’s available natural resource
potential. The study proposes a conceptual model for identifying, analysing, and evaluating active
mining sites associated with the extraction and processing of mineral resources containing CRMs.
The model incorporates criteria for sustainable development, economic relevance, technological
feasibility, and environmental responsibility, integrating geological, economic, and regulatory
information. The objective is to develop strategies for implementing innovative technologies aimed
at the recovery of additional CRM-bearing ore reserves under the conditions of existing mines,
aligned with the European Union’s priorities for resource security and the green transition.

111.33. Anekcanaposa, E., CroxacTudeH moaxo/1 Py W33eMBaHe Ha JOMIBIHUTEIHH 3allacy Py,
ChJbPIKAIM KPUTUYHH U CTpATETHYECKU CypoBHHHU, Crincanue ['eonorus 1 MUHEpalHU pecypceH,

0p.6-7, 2025, c.3-6, ISSN 1310-2265, COBISS.BG-ID - 1120048868

Aleksandrova, E., Stochastic approach for extraction of additional ore reserves containing
critical and strategic raw materials, Geology and Mineral Resources Journal, No. 6-7, 2025,
pp. 3-6, ISSN 1310-2265, COBISS.BG-ID — 1120048868.

PE3IOME

PazpaboTBaHeTo Ha HaXOAMIA HA KPUTUYHU U CTPATETMUYECKH CYPOBHHHU B CHIIECTBYBAIM MHHHU
00eKTH (pyIHUIM, XBOCTOXPAHWINIIA, TEXHOT€HHU HACHUIIMIIA) M3UCKBA HAJEKIHHU TE€OJIOXKKH,
TEXHUYECKM M MKOHOMMYECKM JaHHU. YecTure HU3MEHEHHS B TEOJIOKKHUTE YCIOBUS U
HECUTYPHOCTTA IIPUM OLEHKA Ha 3alacuTe HajaraT M3IM0JI3BAHETO HAa CTOXAaCTUYHU MOJEIH,
0a3upaHy Ha TeOCTATHCTUYECKH M TeopHu3MuHU MeToau. HacTosAmoTo u3cienBaHe IMpeCcTaBs
CTOXaCTMYHOTO MOJEIUpPaHe upe3 Metona Ha MonTe-Kapio 3a ouneHka Ha 3amacuTe MeHa pynaa B
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OTKpPUT pyAHUK. Upe3 cpaBHEHUE C [ETEPMUHUpAHUS IIOAXOJ CE€ OTKPOSBAT CbIIECTBCHU
MPEAMMCTBA HAa BEPOATHOCTHATa OLEHKA NPH OTYUTAHE Ha TEO0JIOKKATA HEOINPEAEIICHOCT U
JUHaMUKaTa Ha mnasapa. Ilomydenure pesynataTu AEMOHCTpUpaT IPEeIUMCTBaTa Ha METOJA 3a I10-
TOYHA OIIEHKAa Ha HMKOHOMMYECKaTa e(QEeKTUBHOCT U HMH(OPMHUPAHOTO B3E€MaHE HA pEIICHUS B
yIPaBICHUETO HAa MMHHOA00MBHATA JIEHHOCT.

ABSTRACT

The development of critical and strategic raw material deposits within existing mining sites
(mines, tailings storage facilities, anthropogenic dumps) requires reliable geological, technical, and
economic data. Frequent changes in geological conditions and uncertainties in resource estimation
necessitate the application of stochastic models based on geostatistical and geophysical methods.
This study presents the use of stochastic modeling through the Monte Carlo method for the
estimation of copper ore reserves in an open-pit mine. Incomparison with the deterministic
approach, the probabilistic assessment demonstrates significant advantages in accounting for
geological uncertainty and market dynamics. The results highlight the method’s potential for more
accurate evaluation of economic efficiency and better-informed decision-making in mining
operations management.

IIy0imKyBaH YHUBEPCUTETCKH Y4eOHHK HMJIH Y4eOHUK, KOMTO ce HM3MOJ3BA B YYMJIMIIHATA
Mpe:ka (mo rpyna nokasareyu E)

111.34. TTanaiioToBa, M., E. Bnacesa, E. Anekcanaposa, C. bpatkoBa, Bp3zeiicTBrue Ha n10o0uBa 1
npepabOTBaHETO Ha TOJIE3HW W3KOoMaeMu BBPXY okomHara cpega. Codus: MI'Y. UK "Cs. Uan
Pumcku", 2013, ¢.136. ISBN 978-954-353-213-1, COBISS.BG-ID - 1252887012 (yue6nux 3a BY3)

Panayotova, M., E. Vlaseva, E. Aleksandrova, S. Bratkova, Impact of mining and mineral
processing on the environment. Sofia: MGU, IC "St. Ivan Rilski™, 2013, p. 136. ISBN 978-954-
353-213-1, COBISS.BG-ID - 1252887012 (university book)

PE3IOME

Y4ebHOTO mocoOue mocouBa NpPoOOJIEMHUTE, CBBP3aHHM CbhC 3aMbBPCABAHETO Ha pa3IMYHHUTE
KOMIIOHEHTH Ha OKOJIHaTa cpelna OT 1o0uBa W MpepadOTBAaHETO Ha IOJE3HUTE H3KOMAaeMU H
MEpPKHTE, KOUTO OMXa HaMaJIWIM OTpUIATeNHUs ePekT. ChabpKaHUETO € ChoOpa3eHo ¢ yueOHHUTe
MporpaMyd MO JUCHUIUIMHUTE, CBbP3aHU C OINa3BaHETO Ha OKOJHATa cpela M H3ydyaBaHU OT
cnenuanHoctu AUYT, KTU, OPC, PIIN u YPIIC B OKC bakanabp". YuebHOTO mocoOre Moxe
na ObJe MOI3BaHO U OT CTYAEHTU OT JIPYIH CIEUUATHOCTH M HMBA Ha OOydyeHHEe, KOUTO M3ydaBar
JTMCLUIUIMHY, Kacaelly OMa3BaHETO HA OKOJHATA CPeAa, KAKTO M OT CIEIHUAUCTU OT cdepara Ha
no0uBa U npepaboTBAaHETO Ha MOJIE3HUTE U3KOMAEMHU.

I'maBu 2 (ocHOBHATa yacT) ¥ 7 ca HanmucaHu ot jAou. A-p. E. Anekcanaposa, Kato aBTop Ha pasjien
2.2.3 e npod. n-p Cs. bparkoBa. I'maBa 3 e namucana ot non. a-p E. Bnacesa. Ilpod. n-p Cs.
bpaTkoBa € aBTOp Ha ri1aBa 5 U cbaBTOp Ha pasnen 4.1.1 u ocHoBeH cvaBTOp Ha 4.1.3.3. I'nasu 1, 4
(ocHoBHara 4vact) u 8 ca Hamucanu ot npod. n-p M. IlanaitoroBa. M3manuero e mom oOmiarta
penakuus Ha po¢. [Tanaiiorosa.

ABSTRACT

The textbook addresses issues related to the pollution of various environmental components caused
by mining and mineral processing, as well as measures to mitigate their negative effects. Its content
aligns with curricula of courses on environmental protection, studied in the programs AIUT, KTID,
ORS, RPI, and URPS at the Bachelor's level. The textbook is also suitable for students of other
specialties and levels studying environmental protection, as well as for professionals in the mining
and mineral processing sectors.
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Chapters 2 (main part) and 7 were written by Assoc. Prof. Dr. E. Aleksandrova, with Prof. Dr. S.
Bratkova as the author of section 2.2.3. Chapter 3 was written by Assoc. Prof. Dr. E. Vlaseva. Prof.
Dr. S. Bratkova authored Chapter 5 and co-authored section 4.1.1 and was the main co-author of
4.1.3.3. Chapters 1, 4 (main part), and 8 were written by Prof. Dr. M. Panayotova. The edition was
published under the general editorship of Prof. Panayotova.

111.35. Kompes, U., E. AnekcanapoBa, OTkput n1o0uB Ha mosie3nu uskomnaemu, UK MI'V «Cs.
WBan Puiickmy, 2022, 498 c., ISBN - 978-954-353-459-3, COBISS.BG-ID - 55768072, (yueonux
3a BY3)

Koprev, 1., E. Aleksandrova, Open-Pit Mining of Minerals, Publishing House of the
University of Mining and Geology “St. Ivan Rilski”, 2022, 498 pp., ISBN 978-954-353-459-3,
COBISS.BG-ID - 55768072 (university textbook)

PE3IOME

B yuebHuka ca npeacraBeHd OCHOBHUTE MOHSATHA 32 OTKPUTUTE MUHHU M3pa0oTKu. Pasrienanu ca
MIPOU3BOJICTBEHUTE MPOIIECH: MOJArOTOBKAa HAa MacHBa 3a M33eMBaHe, MPOOMBHO-B3PUBHU PabOTH,
M3KOMHO-TOBAPHU padOTH, PyAHUYEH TPAHCIIOPT, HACUIIOOOpa3yBaHe U peKyaTuBanusi. OTaeneHo e
BHMMAaHUE HAa HAYMHUTE HA PAa3KpUBAHE HA PYJHUYHHUTE IIOJIETA, CXEMUTE HA IPOKAPBAHE Ha
OTKPUTU MUHHH HM3pabOTKHU U CUCTEMHUTE Ha OTKPUTO pazpaborBane. OTpa3eHU ca MPOTrPEeCUBHUTE
TEXHOJIOTUM M TEXHMKH 3a pa3paboTBaHE HA HAXOJMWIIA HA CTPOMUTEIHU U CKATHOOOIUIIOBBYHU
MaTepuaIl U MOABOIHUS JOOUB HA MOJIE3HU U3KOMAEMHU.

Y4eOHUKBT € NpeJHa3HadeH 3a CTYIAEHTH OT CHelHalHocTTa ,Pa3zpaboTBaHe Ha IOJIE3HU
M3KOMaeMu™“ M 3a HIHMPOK KPbr OT HAYYHH W HMH)KEHEPHH CIEHUAINCTH B MHUHHO-I00OMBHATa
IIPOMMUIILIEHOCT.

ABSTRACT

The textbook presents the fundamental concepts of open-pit mine workings. It covers production
processes including preparation of the deposit for extraction, drilling and blasting operations,
excavation and loading, mine transport, stockpile formation, and reclamation. Special attention is
given to methods for the stripping of ore fields, schemes for excavating open-pit workings, and
open-pit mining systems. The book also addresses advanced technologies and techniques for the
extraction of construction and dimension stone materials, as well as underwater mineral extraction.

The textbook is intended for students specializing in "Mineral Extraction™" and for a broad audience
of scientific and engineering professionals in the mining industry.

IIy0iMKyBaHO YHMBEPCUTETCKO Y4eOHO MocodOue Wid y4eOHO mocodue, KOeTo ce M3M0J3Ba B
YYWINIIHATA Mpexka (1o rpyna noxkasarenu E)

111.36. AnexcanapoBa, E., PEkoBOICTBO 3a ynpakHeHHs 110 TeXHOJIOTHs MPU OTKPUTHS 100UB Ha
MOJIE3HN M3KOIMaeMHu (TEXHOJOTMYHM CXEMH Ha MPOKapBaHE Ha OTKPUTH MHHHHU H3pabotkn), W3m.
3u3u npunt, Codums, 2013, c.112, ISBN 978-954-92401-5-3, COBISS.BG-ID - 1259069156
(pvrosoocmeo 3a BY3)

Aleksandrova, E., Manual for exercises in open-pit mining technology (technological schemes
for excavating open-pit mine workings), Zizi Print Publishing, Sofia, 2013, p. 112, ISBN 978-
954-92401-5-3, COBISS.BG-ID — 1259069156 (university-level manual)

PE3IOME
PBKOBOICTBOTO IpeCTaBs CUCTEMATU3UPAH MIOAXO0/ 3a IIPOEKTUPAHE U IIPOKApBaHE HA KAIIUTAIHU
U Pa3pe3HU TPAHILEH B OTKPUTH PYIHULM U Kapuepu. B mbpBara yact ca pasriieJaHd OCHOBHHTE
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IapaMeTpu Ha TPAHILIEUTE, BKIIOUUTEIHO OIPENEIsIHE Ha PBKOBOASIINS HAKIOH, ABJDKMHATA,
METOJIUTE 3a Pa3KpUBaHE ChC CHUPAIHU U TYIUKOBU TpaHILEH, KAaKTO U M3YUCIsSIBaHEe HAa oO0eMuTe
Ha KalUTAJIHUTE U pa3pe3HUTE TPAHILEU NPU Pa3IndHU MHKEHEPHO-TEOJI0XKKH yciaoBus. Bropara
qyacT ce oKycHupa BbpXY TEXHOJOIMUHUTE CXEMHU 3a MPOKapBaHE Ha TPAHIIEH M MOJyTpaHILEH,
KaTo 0OXBalla TPAHCIIOPTHU U O€3TPAaHCIOPTHU HAUYMHHU, U3IO0JI3BaHE HA OAarepu ¢ TOPHO U JOJIHO
rpebaHe, KOHBEHepeH TPaHCIOPT U MPOOMBHO-B3PUBHHU PA0OTHU 3a MPOKApBAaHE HA TpPaHIIEH B
31paBd CKalu. PBKOBOACTBOTO Ipejajara MPaKTUYECKH YKa3aHMs 3a ONTHUMH3alMs Ha
napaMeTpuTe Ha TPAHIICUTE CIPSMO YCIOBUATA HA €KCIIOATalus M JOOMBHUTE TEXHOJOTHH, C
orJie[i Ha TOBUINABAaHE Ha e(EeKTHBHOCTTA, OE30MACHOCTTa M PALMOHATHOTO H3MOJ3BaHE Ha
MIPUPOJHUTE PECYPCH.

ABSTRACT

The manual presents a systematic approach for the design and excavation of capital and cut trenches
in open-pit mines and quarries. The first part addresses the main parameters of the trenches,
including the determination of the design slope, length, methods for excavation using spiral and
dead-end trenches, as well as the calculation of the volumes of capital and cut trenches under
various engineering and geological conditions. The second part focuses on technological schemes
for excavating trenches and half-trenches, covering both transport and non-transport methods, the
use of excavators with front and back shovels, conveyor transport, and drilling and blasting
operations for trench excavation in hard rock. The manual provides practical guidelines for
optimizing trench parameters according to operational conditions and mining technologies, aiming
to enhance efficiency, safety, and the rational use of natural resources.

111.37. AnexcanapoBa, E., PpkoBoICTBO 32 KypcOBO MpOEKTHpaHEe Mo AucHUIuIMHaTa OTKPUT
N00MB Ha TOJE3HM M3KomaeMu - | yact: mpouecu npu oTkputus 1o0uB, Codwus: 3u3M HPUHT,
Codus, 2017, 75 c., ISBN 978-954-92401-9-1, COBISS.BG-ID - 1292020964 (pwvrosodcmeo 3a
BY3)

Aleksandrova, E., Manual for course design in the discipline of open-pit mining — part i:
processes in open-pit mining, Sofia: Zizi Print, Sofia, 2017, 75 pp., ISBN 978-954-92401-9-1,
COBISS.BG-ID - 1292020964 (university-level manual)

PE3IOME

B pBKOBOACTBOTO ca pasrielaHd OCHOBHHUTE BBIPOCH 3a pa3paboTBaHe Ha KYpCOB IMPOEKT IO
,OTKpHUT 100MB Ha moJne3nu u3konaemu — I gact (IIporecu mpu otkputus 106uB). U3noxeH e B
METOJIMYecKa MOCIEIOBATEIIHOCT HU3YUCIUTEIHUIT aIrOPUTHM 3a OIpe/eisiHe Ha €JIEMEHTUTE U
KOHCTPYKLIMATA HA OTKPUTHUS PYIHHUK, NMPOOMBHO-B3PHBHUTE PAaOOTH, PYAHUYHHS TPAHCIOPT U
HACHUITHMIIHU PabOTH.

VY4eOHOTO nomaraso € NpeJHa3HauYeHo 3a CTYJEHTUTE OT clienuanHocT "PazpaboTBaHe Ha MOJIE3HU
n3konaemu". To MOXke 1da ce H3M0I3Ba M OT JPYrd CHEUUATHOCTH B MUHHO-TE€OJIO0KKHU
YHUBEPCUTET, a Taka CbHIIO MU CHEUAIUCTU OT MPOU3BOACTBOTO, HAYYHUTE M IPOEKTAHTCKU
opranusanuu u pupmu.

ABSTRACT

The manual addresses the key topics for developing a course project in "Open-Pit Mining — Part I:
Processes in Open-Pit Mining." It presents, in a methodological sequence, the calculation algorithm
for determining the elements and design of an open-pit mine, drilling and blasting operations, mine
transport, and stockpile operations.

This educational manual is intended for students specializing in "Mineral Extraction."” It can also be
used by students from other programs at the University of Mining and Geology, as well as by
professionals in industry, research, and design organizations and companies.
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