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Abstract

The decrease in the international demand for the products of mineral mining made the industry to
hunt for new methods to enhance operational efficiency and to cut down expenditures. The cyclical-
and-continuous technology in open pit mining ensures reduction in the expenditures and gain in
the labor productivity as compared with the cyclical technology. The introduction of the cyclical-
and-continuous technology will allow Metalloinvest Holding to utilize the recession time for the
competency development and will enable increasing capitalization at any stage of economic cycle.
For qualitative problem solving, PiterGORproekt company applies its own experience of large plant
designing in combination with the modern Western technologies, using SWOT-analysis for technical-
and-economic assessment of the project on mining and transportation system efficiency enhancement
and optimization at Lebedinsky GOK (Mining and Processing Plant).

The executed work shows that the knowledge of key world trends in the area of technology and
equipment development and the practical experience of their implementation in fusion with the
Western analytical approaches makes it possible to elaborate the most optimal scenario of target
development and reconstruction of Ledensky GOK.

The innovation approach applied to determining optimal line of the cyclical-and-continuous technology
project implementation at Lebedinsky GOK as well as the philosophy of the end-to-end responsibility of
the designer — tarting from exploratory design and up to construction design supervision — will allow
Metalloinvest Holding to utilize the recession time for the competency development and will enable
increasing capitalization at any stage of economic cycle.
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PaccmaTpuBaloTes COBPEMEHHbIE MPOrpaMMHbIe CPeacTsa s
KarieH[apHoro nnaHypoBaHus v MPOEKTUPOBAHNS ropHbIX pa6oT. Onn-
CaHa co3[jaHHas QYHAMWYecKas NosroHasbHas 6r104Has Mogens Jle-
6GenuHcKoro MecTopoxaeHus. C nomoLyblo MoJeny OCyLecTBISeTcs
aKTyanu3auns aHHbIX 1o BUALaM 1 Ka4eCTBEHHBIM MoKa3aTensm pyd,
BMELLAIOLLM 11 NEPEKPbIBAIOLLMM [10pOJaM.

KnioueBbie cnoBa: 61104Has Mogenb, KaneHaapHoe nnaHypoBa-
Hue, ropHble PaboTkl, MOLESb KAPbEPa, rOPHO-rPagIneckas JOKyMeH-
TaUNs, KapkacHas MOZENb, NMporpavMHoe 06ECTEYEHNE.

DOI: 10.17580/9zh.2017.05.23

KpynHble poccuiickue ropHopoGbIBaloLL/e NPeanpusTUS Npu op-
raHM3auuy npoLecca [06bi4A NONesHbIX UCKOMaemblX MOCTENeHHO
BHEAPAIOT Pa3NMYHble COBPEMEHHbIE MPOrPAMMHbIE MPOAYKTLI, KOTO-
Pble MpU3BaHbl OBMErYnTb BEAEHWE OCHOBHbIX MPON3BOACTBEHHbIX
npoueccos. Ceryac yXe HUKOro He YOMBMAET UCMOMb30BaHNe 1 Xpa-
HEeHWe rearorm4eckoil MHchopmaLmi B BUE 60YHbIX U KAPKaCHBIX
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HAYYHO-TEXHWYECKME W NPOM3BOACTBEHHBIE PA3PABOTKH HA NEBEAMHCKOM TOKe

Mofenen, 6a3 [aHHbIX CKBaXWH W Ap. [0pHO-reonornyeckme nakeTbl
NporpamMM LUMPOKO MPUMEHAOT NPW NPOEKTUPOBAHIV FOPHbLIX PaboT,
s 06paboTkn MapKLueiaepckoit uHchopmawn [1].

Ncnonb3oBanne coBpeMeHHbIX NPOrpamMMHbIX CPeACcTB
ANS NNaHKPOBaHMS rOpPHbIX pabor

Ha Jle6eauHckom ropHo-060raTUTENBHOM KOMBWHATE Npy KaneH-
[ApHOM NNaHMPOBaHWM FOPHbIX PaboT HeobXxoaMMO aHanM3vpoBaTh
BONbLUIOE YIMCNO TEXHOMOMMHECKMX, FOPHO-TE0NOMAYECKIX N 3KOHOMN-
4eckux (hakTopoB, OLEHMBATL X B3aUMOCBS3b 11 Y4UTbIBATL TPEBOBA-
HUs o6oraTITenbHOM haBpuKi MO UCXOAHOMY Chipblo. 3TO HEBO3MOX-
HO 6e3 NpYMEHEHIS COBPEMEHHbIX NMPOrPaMMHbIX CUCTEM NMaH1POBa-
Hus. OpHako achtheKTUBHBIX WHCTPYMEHTOB KaneHAapHOro MnaHnpo-
BaHMA Ha NPeANpUATASX He Tak MHOr0, kak MOrfo 6bl NOKa3aTbCs Ha
MepsbIn B3rNA4.

B ocHoBHOM NnaHMpoBaHWE OCYLLECTBNAETCS «BPYYHY0» NN aB-
TOMAaT3MPOBAHO MWL YACTWUYHO, YTO 3a4acTyl0 He 4aeT Heobxoam-
MbIX pe3ynbTaToB. K ToMy Xe TPaguUMOHHOE «pyvHOoe» MMaH1poBa-
HWEe — 3T0 [JOCTAaTOYHO MEANEHHBIV 11 TPYAOEMKIA NPOLIECC, 0COBEH-
HO npy paboTe C MECTOPOXAEHUAMU-TUraHTaMI.

Puc. 1. bnounas mogens JleGegunckoro
u Croiino-Jle6egunckoro mecTopoxpaeHui

Knaccuyeckuin umkn 06bl4HO MpeacTaB-
NseT co6oV NPOPUCOBKY MPOEKTa MOMOXEH!S
ropHbIx pa6oT Ha Gymare unn B CAD-nakeTax
Ha HECKONbKO MET WM NSTUNETOK Briepeq,.
beaycnoBHo, [aHHyl0 NPOPMCOBKY [fenaiT
OMbITHbIE MHXEHEPbI, OTMNYHO 3HAIOLLIME
npon3eoacTso. [lanee pesynbTaThl UX paboThbl
nepeqaloT reonoram [ OLEHKW KavecTBa
pydbl 1 MapKllenaepaMm Ans onpeneneHus
o6bema pydbl W BCKPbILLHBIX MOPOA, YTO Tak-
Xe 3aHMMaeT onpefeneHHoe Bpems. Mpu He-
COBNaLEHNM LIENeBbIX nokasaTeneil no fobbl-
Ye UNW Ka4ecTBy pyfibl NPOEKT KOPPEKTUPYET-
CS 1, COOTBETCTBEHHO, 3aHOBO NOBTOPAIOTCA PACYEThl KA4YECTBEHHbIX
nokasaTesnen pyabl reonorami 1 ee 06beMOB — MapKLUengepami.

B ocHoBe coBpeMeHHOro noaxoaa K nnaH1poBaHiio ropHbIX paéoT
NEXNT 1CMONb30BaHNE CO3[aHHbIX 6NOYHbIX MOAENEe MECTOpOXae-
HUS, NO3BONAIOLLMX A0BOMbHO GbICTPO, 683 AOMOMHUTENLHOTO 06pa-
LLEHMs K reonoraM 1 MapKLUernepam, nonyyaTb Ka4ecTBEHHbIE U KO-
NINYECTBEHHbIE [aHHbIE MO PYAE W BCKPLILHLIM MOPOAaM, HeoGxoau-
MblE [isl BEABHUS TOPHLIX paBoT v ux nnaHuposanms [2, 31. BaxHbim
acrnekToM BHEJPEHys HOBOTO MPOrpaMMHOro 06ecneyeHus B JaHHOM
Cryyae SBINOCL COXPaHEHNE OCHOBHbIX MPUHLMMNOB PaBoTbl Npeanpu-
ATVS N0 BEAEHII0 re0norM4eckoi, ropHoi AoKYMEHTaLUMM 1 B3alMHas
yBSI3Ka Mexmy CoGOV HOBOW 1 UCMOMb3yeMOoV paHee CUCTEMbI s
MOAEPHM3aLM HANPABNEHNS 11 PELLEHNS HE OXBAYEHHbIX paHee 3a-
nay [4-81.

MepBbIM 3TanoM Npu peanu3aummn 3aKaym aBToMaTN3aLn KaneH-
[apHoro nnaHupoBaHug Ha Jle6enuHckom [OKe ctana pa3pa6oTka u
CO3[aH/e KOMMbIOTEPHO/ reonoruyeckoi 6noyHoin mogenu Jle6e-
anHckoro n Ctoino-JleGeanHcKoro MecTOpOXOEHUA N MapKLUeii-
fepckoil Mopenu kapbepa. [ns 31oro 6biM0 MPUHSTO peLUeHue
3aKi04MTb A0rOBOP Ha 0KA3aHWe YCryr TEXHMYECcKOro 0BHOBMEHNS

a5 nuno-B

I Puc. 2. Koneunas noeepxHocTb oTpaboTku kapbepa (a) n ckema nepemewienus ropHoi maccol (6)
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TexHu4eckoi nogaepxki ¢ komnatnein 000 «[acco Cuctem». MNepen
cnonHuTenemM Gbiny NoCTaBMEHbI CeayLIMe 3ahaqn:

e CO3MaHNe Ga3bl JaHHbIX MO reonoropas3BefodHbIM 1 3KCMno-
pa3BefoyHbIM CKBaXxuHam B hopmate Gemcom Surpac;

e C03[1aH1e 6a3bl AaHHbIX N0 6YPOB3pPbIBHbIM CKBAXIWHAM B (hOp-
mate Gemcom Surpac;

» pa3paboTka LMGPOBbIX TONOrpadhnyeckx Mofenei noBepx-
HOCTEN KPOBNW 11 NOJOLLBLI NOPOJ 0CA04HOM0 Yexna;

e NOCTPOEHME TOnorpag4eckon NoOBEPXHOCTY A0 Havanma oTpa-
60TKN MECTOPOXEHWS;

e C03[]@HNE MOrOPWU3OHTHBIX MONMNFOHANbHLIX MOAENen pymabl W
BCKPbILLHbIX NOPOS;

o 6NOYHOE MOOENMPOBAHNE MECTOPOXAEHN;

e pa3paboTka MapKLIeANepcKoi MOoAEenn Kapbepa, CO3AaHie U
3aBepKa TPEXMEepHOI TPaHCMOPTHOM MOAENM;

e pa3paboTka METOAWKN aKTyann3auum 6a3 [aHHbIX CKBaXMH,
reosornyeckon 1 MapKLenaepckon Mogenen; 0byyeHne MeToauke
CreumanucToB KombuHara.

B vione 2013 r. JebemHckuin TOK nonyyun akcnmnyaTauyoHHyo
(nmHamuyeckyro) 6nodHyto mopenb Jlebegutckoro n Croiino-Te6e-
OMHCKOro MecTopoxaeHuid. [Mpn co3pmaHin Mopeny WCMOMHUTENb
CTONMKHYNCS C OMpeaeneHHbIMA TPYAHOCTSMIA, TakiMK, Kak GoNbLLOe
YMCNO TEXHOMOrNYECKMX TUMOB PYM, BMELLAIOLLMX NOPOA, KOTOpbIe
HEo6X0AMMO Y4UTHIBATL MPY MNAHNPOBAHAM TOpHbIX paGaT. Hanuyue
Nayky ropu3oHTanbHO 3aneralLmx nopo UCKYMN0 BO3MOXHOCTb
co3faHus 6noyHoin mogenu (BM) mecTopoXaeHuin Ha OCHOBaHWUK
kapkacoB. brnoyHast Mogens MecTopoxaenus copepxut 6onee 30 Tu-
noB nopoA W pyf, NoSTOMy MOCTPOEHME COMMEOB Ha BCE MECTOPOX-
[EHIS 3aHAN0 Gbl 04EHb MHOTO BPEMEHU, @ 0GHOBIEHIIE MOSTY4EHHOM
MOAEnM 6bI10 Bbl NPAKTUHECKU HEBO3MOXHO, Tak Kak Tpebosarno 6Obl
CYLLBCTBEHHbIX BPEMEHHbIX 3aTpaT.

B reonoruyeckom ctpoeHumn Jle6eamHcKoro MecTopoXaeHNs Bbl-
OEenaioTca Ba KOMNneKca, Y4To NoBAUANO0 Ha BbIGOp cTpaTern Mope-

% % hend s B uno-B

¥l

ittt et it at it iit]

nnpoBaHus. K HixHeMy cyBBEpPTMKaNbHO NapatoLieMy apxei-npoTe-
PO30MCKOMY KOMMMEKCY OTHOCSTCS BMELLAOLME MOPOfbl, KOTOpble
MpenCcTaBneHb! CNaHLami 1 KBapuuTaMu, a Takxe pyOHbIe Tena, Ko-
TOpbIE CaralT XeneancTble kBapuuTbl. Moaenb AaHHOR ToNLW co3-
[aBanu C WCNomb30BaHNEM MOrOPWU30HTHbIX NNaHoB. BepxHui e
KOMMEeKC CyBropuaoHTanbHo 3aneratwolyx aHepo3onckux 0caaoy-
HbIX MOPOJ CHOXEH Neckamu, necyaHnkamn v rnHamu. Ux mopenu-
POBaHWE OCYLLECTBNISNN YXE C UCTONb30BaHUEM MOBEPXHOCTEA, Ko-
TOpble 3aTeM Gbi NOCNEA0BaTeNbHO [06aBNeHbl B eauHylo BIM.
Takxe B BUe NOBEPXHOCTEN OTCTPaMBaN/ HEMOCPEACTBEHHO nepe-
KPbIBAIOLLYI0 KpUCTaNnMYeckne o06pasoBaHig TonLy 60ratblX, OKWC-
NEHHbIX 1 NomyokucnexHsIx pya [9].

MomrMo co3paHins COBCTBEHHO BrIOYHON MOAENM, BaXHbIM BO-
MpocoM Ans [eACTBYIOLIEr0 NPeanpuUsTis SBMSETCS BO3MOXHOCTb
ONepaTVBHON W MPOCTOI akTyann3aumi 3To MOAENM cunamii MecT-
HbIX creuwanuctos. OTCTpanMBaeMble Ha MECTOPOXAEHWUI Teonoru-
YecK/e NOoropu3oHTHbIE MNaHbl UMMOPTUPYIOT U3 WCMOMb3YEMOro Ha
NeGeanHckom TOKe nporpammHoro komnnekca B cpegy GEOVIA
Surpac. [lanee nnaHbl KOPPEKTPYIOT 1 3aBEPSIOT, MOCIE Yero 13 no-
FOPW30HTHbIX NNAHOB OCYLLECTBNISIOT NOCIE0BATENbHOE MEpeHece-
HIe KO[0B Mopof U pya B 6royHyto Moaens [10].

Co3naHHasi nonuroHanbHas 6noyHas mogens Jle6eanHckoro Me-
cTopoxpaeHns (pue. 1) ouHamnyeckas, 4To NO3BONSET UCMOMb30BATh
aKTyarbHble [AaHHbIE MO BIAAM 1 KAYECTBEHHLIM NOKA3aTenam pyf,
BMELLAIOWM 1 NepexpbiBaiolmm nopopam. G ee MomoLLbio MOXHO
MOACHNTLIBATb OGBEMBI 11 CTIMCHIBATL 3aNachl NOME3HbIX MCKONAEMbIX,
BECTV NNaH1pPOBaHME ropHbIX paboT, OCYLIECTBNSTh KOHTPOMb Ka-
YecTBa, LLNXTOBKY MOME3HbIX KOMMOHEHTOB, PACCUUTLIBATL NOTEPN 1
3acopenus [11].

BTopbiM aTanom peanu3awim NocTaBNeHHbIX LieNen ABunack pas-
paboTka CTPaTer4eckoro nnaHa passuTys NPeLnpusTg Ha BECh ne-
prog akcnnyatauun. OCHOBHas 1aes 3akmioyanach B WHTEHCUBHOM
MOHMKEHUN ropHbIX paboT go otMm. —500 wm. lMpensapuTenbHbIA aHa-

Puc. 3. Cxema pacnpegenenns rpy3onoToKos no Neperpy3o4HbIM NYHKTaM M 3kckasatopam (a) u rpadmueckas unTepnpeTauns

I otpabotku 6nokoB (6)
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N3 PexuMa ropHbIX pPaboT Nokasarn, 4YTo B 3TOM Cly4ae MOXHO f0-
BUTHCS CYLLECTBEHHOMO CHUKEHMS 06beMOB BCKpbILK. CokpalieHue
06bEMOB BCKpbILLIHbIX PaBoT MO3BOAUT YMEHbLUUTL CEGECTOMMOCTb
MosIe3HOT0 MCKOMAeMoro B Pe3ynbTaTe CHWKEHWS PacxofoB Ha
BbIEMOYHO-NIOTPY304HbIE M TPAHCMOPTHBIE PaBGoThl.

HTEHCVBHOE MOHWKEHIE TOPHbIX PaBoT NOTPeGYeT W3MEHEHWs
BUMOA KapbepHOro TpaHcnopTa. B ycnosusx kpyThix 60pToB HEOGXomM-
MO MPUMEHEHME KOHBEMEpPHOro TpaHcrmopTa. 3T0 06YCNOBMMBAET
HeoBXxoauMOCTb MO3TanHOM 3ameHbl KOMGMHMPOBAHHOr0 aBTOMO-
BUNbHO-XXEeNe3HONOPoXHOro TPaHCMOpTa Ha  KOMGWHMPOBAHHII
aBTOMOOWILHO-KOHBEEPHBIA TPAHCMOPT.

MpumeHeHre nporpammHoro npopykta GEOVIA MineSched ans
PELLeHs JaHHOII 3a[@4M [1ano BO3MOXHOCTb JOBUTLCS XOPOLLKX pe-
3ynbTaToB B [I0BOMBHO CXaTble cpoku (pue. 2). MMocne co3paHus v
MpocYeTa PeanucTMYHOrO CLEHapWs Gbin NOMyYeH YOoBHbIA WHCTPY-
MEHT NNaHUPOBaHUS, KOTOPbIA NO3BONKUI NOMY4aTh HEOGXOANUMbIE Ba-
pUaHTbI KaneHaapHbIX MMaHoB B 3aBUCUMOCTIA OT POCTA UMK CHIKE-
HUS! NPOM3BOAUTENBHOCTY, BO3MOXHOCTIA YBESIMHEHUS Ui YMEHbILLE-
HUS KO3MUMLMEHTA BCKPLILIW B [JONITOCPOYHOA nepcnekTuse. BHe-
opexne GEOVIA MineSched no3sonuno mHxeHepam 1 pykoBofuTe-
nsM NPeanpusTAs He TOMbKO YBIAETb CriaGble MecTa B paboTe kapbe-
pa, HO 11 OLEHUTb AaMbHEMLINE NEPCNEeKTVBLI PA3BUTUA MPEANPUSTUS
11 POCT NPOU3BOANTENBHOCTY.

PesynbTaTamy paGoT Ha JaHHOM 3Tane cTanu BbiGop NpuropuTeT-
HbIX HaNpaBfIeHA Pa3BUTS, ONpefeneHe 0GbEMOB FOPHOA MacChbl
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Abstract

Large Russian mining enterprises introduce today different modern software products in organizing of
the minerals mining. It destines for lightening of introducing of principal (industrial) manufacturing
processes. The article considers current software for calendar planning and designing of mining.
It is described worked up dynamic polygonal block (sectional) model of Lebedinsky deposit. The
model permits to carry out calendar planning and prospective development of stripping, mining and
transportation; calculation of opened and prepared resources, preparing of the mining, graphic and
other documents and so on. Actualization of the data of the ore types and quality, bearing and covering
rocks is carried out by means of the model.

Introducing of modern software for realization of daily, week and month schedules of mining is carried
out currently at Lebedinsky Mining and Processing Plant. Realization of the measures will be final stage
of outlined work for calendar planning and designing of development of mining on the deposits with
complicated structure of the ore bodies.

Keywords: block model, calendar planning, mining, open-cast model, mining and graphic documents,
carcass model, software.

N0 BUAAM W1 HaNPaBNEHNAM [0 KOHLA 0TpaboTky, yipaBneHne Koad-
(DULMEHTOM BCKPbILLM, Pa3paboTKa CLEHapus PasBUTVS FOpHbIX pa-
6ot [12, 13].

B HacTosiiee Bpems Ha JlebeamHekom FOKe ong paspabotku ro-
[10BO/i NPOrpavMbl PasBuTIS TOPHbIX PaboT, MOfCYETa BCKPbIThbIX
rOTOBbIX K BbIEMKE 3anacoB, MiaHNPOBaHUS Pa3BUTIAS TPAHCMOPTHON
CXEMbl U MyTEBbIX PaboT, NMaHMPOBaHINS 0TBaMbHbIX PaGoT, pacyeTa
PAcCTOSHWI TPAHCMOPTUPOBAHUS TOPHONA MAcChl, NOATOTOBKIA FOPHO-
rpaciyeckon AOKYMEHTALUMM W T. M. UCNOMb3YeTCs NporpaMMHbIii
npoaykt GEOVIA Surpac (pue. 3).

OcyLiecTBnsioTcs paBboThbl M0 BHEOPEHIO NPOrpaMMHON CucTe-
mbl GEOVIA Surpac u Minsched ans BbiNONHeHWs HeAenbHO-
CYTOYHOTO M MECSYHOT0 rpacdiMkoB BEeAEHWS ropHbIX pa6oT. Peanu-
3aUus 3TUX MEPONpUATUIA CTaHeT 3aBepLUaloLM 3TanoM HamMeyeH-
HbiX paBoT Mo KaneHaapHoOMy MAaHUPOBAHMIO 1 MPOEKTUPOBAHIID
Pa3BUTIS FOPHbIX PaBoT HAa MECTOPOX/EHNSX CO CIOXHbIM CTPOe-
HWEM pYaHBIX TEN.

bubnnorpathuueckuii cnucok

Cm. aHrn. 6nok.
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