Development of Useful Minerals Deposits

ABSTRACT
Purpose. Conduction of pre-project studies on adaptation of industrially safe and economic tech-
nologies of working zone development along steep pit edges with optimization of calendar schedule
of mining operations on active and perspective mines.

Methods of research is adaptation of new mining technologies to actual state of mining operations
for active mines and in conjunction with digital model of a mineral occurrence for a mine being
constructed. Usage of implementation methodology of technologies being studied during compari-
son with calendar schedule of mining.

Findings. New design of working zone along steep pit edges for extended and round open-pit fields
on a base of active mines and mines being constructed were tested. Technology of mining high pit
banks from two positions of excavator’s location by cross panels and technology of mining with
orientation of operation front of working zone perpendicular to operation front of steep pit edges are
reviewed during formation of a working zone along steep pit edges. Optimization of working zone
development along steep pit edges allows decreasing significantly current volume of stripping ratio,
wherein average stripping ratio could be reduced by 20-30%.

The originality is in mining high pit banks from two positions of excavator’s location with con-
struction of temporary stripping workings on sides of extended open-pit fields and possibility of
forming operation front of working zone perpendicular to operation front of steep pit edges.
Practical implications. Transition to conducting mining operations on steep pit edges allows ex-
cluding formation of temporary non-working pit edges during phased mining of steeply dipping
mineral occurrences.

Keywords: open-pit mining, steeply dipping and inclined mineral occurrences, steep pit edges,
working zone, excavator-automobile complexes, mining operations regime.
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AHAJIN3 COCTOAHUSA U TIPUOPUTETHBIE HAITPABJIEHUA
MOBBIEHUS Y®®EKTUBHOCTU OTKPBITOM PABPABOTKH
KEJIE3OPYJAHBIX MECTOPOKIEHNUU YKPAUHDBI

© V. Panchenko, A. Romanenko

STATE ANALYSIS AND PRIORITY DIRECTIONS TO IMPROVING THE
EFFICIENCY OF THE UKRAINE OPEN PIT IRON ORE DEPOSITS

IIpuBeneHa KpaTkas XapakTEPUCTHKAa MHMPOBOTIO PBIHKA KEJIE30PYAHOrO ChIpbsi. BrimonaHeH
aHaJIN3 COCTOSHUSA JKEIE30PYIHOM OTpaciau YKpauHbl, B T.4. aHAJIU3 JUHAMUKHU IIPOCKTHOU MOIIHO-
CTH U (PAKTUUECKOI0 MTPOU3BOJICTBA CHIPOM PY/IbI 10 KeNe30pyAHbIM KoMOuHaTaM. [1o pesynbraram
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aHaJIM3a C/AETaH BBIBOJ O MPUOPHUTETHOCTH TOBBIIECHHUS 3(PPEKTUBHOCTH MPOCKTHPOBAHUS U IIjIa-
HUPOBaHMS TOPHBIX PadOT.

Hapenena cTucna xapakTepucTuka CBITOBOTO PHHKY 3a1i30pyAHOI CUPOBHHH. BukoHaHMIT aHa-
i3 CTaHy 3ajli30pyaHOi ramy3i YKpaiHu, B T.4. aHaJi3 TUHAMIKH IPOEKTHOT MOTYKHOCTI i (pakTuy-
HOTO BUPOOHMIITBA CUPOI PyAH HA 3aT130pyAHUX KOMOiIHaTaX. 3a pe3yJbTaTaMy aHajli3y BUKOHAHUI
BHCHOBOK HIOZO MPIOPUTETHOCTI MiJBUIIEHHS €(EKTHUBHOCTI NMPOEKTYBaHHA W IUIaHYBaHHS TipHU-
quX pooiT.

1. Kpamkas xapakmepucmuxka Mupogo2o pblHKa Hcele30pyoHo20 Colpbs

MupoBblie roJI0Bble 00bEMBI JOOBIYH JKENE3HON PY/Ibl COOTBETCTBYIOT JTUHAMUKE
Pa3BUTHUSI MUPOBOM SKOHOMUKH C €€ CIaJlaMu U B3JIETaMU, HO B 1I€JIOM JKeJIe30pyAHas
IPOMBIIIIEHHOCTh MUpa Pa3BUBAETCS JIOCTATOYHO cTaOuibHO (puc. 1). Obee mnpo-
U3BOJICTBO TOBAPHOM KEJIE3HOM PY/Ibl MPEBBICUIIO 3 MIIP/A. T / TOJI, YBEIUYUBIIKCH 11O
cpaBHeHuto ¢1999 ronom Gosbiie, yem B 3 paza [1, 2, 3, 4]. Takoif TpeHa TOATBEP-
JIUJ1 TIPOTHO3bI MOBBILIEHUSI MUPOBOT'O YPOBHSI ITPOU3BOJICTBA KEJIE30PYAHOTO ChIPbS,
OTMEYCHHBIC B [5].

B acnekre KpaTKOCPOYHOIO TEKYILIEro aHajlu3a CIEIYyeT OTMETUTh CHM)KECHHE
MUPOBOI 10ObIYM xkene3Hon pyasl ¢ 3,42 mupa. T (2014 1.) no 3,32 mupa. T (2015 1.).
Ota TenaeHuus coxpansiercss u B 2016 r. [loka HesicHO, YTO 3TO: OOBIUHbBIE (BBICOKO-
YaCTOTHBIE) KOJICOAHUS PhIHKA WM OOJee CYIIEeCTBEHHOE (HM3KOYAaCTOTHOE) Taje-
HUE, BBI3BAHHOE CHUKEHUEM LIEH HA )KEJIE30PYyIHbIA KOHUEHTPAT U OKATBIIIH.

Pa3paboTka xene30pyaHbIX MECTOPOXKACHUHN BeneTcs 6osiee uem B 50 cTpaHax
mupa. [Ipu 3Tom okoi0 90 % MuUpPOBOM JOOBIYM KETE3HOU PYJIbI COCPEIOTOUYEHO B
JECATU CTPaHax, B T.4. — U B YKpauHe, i1 KOTOPOH JKEJIE30PyAHOE ChIPbE U UEPHBIE
METaJJIbI SIBJISIIOTCA OJIHMM M3 OCHOBHBIX AKCIIOPTHBIX TOBApOB. B 11eoM skcnopTu-
pyercs oT 40 10 50 % MupoBO# AOOBIUU KETE3HOM PYIbI.

CaMbIMU OOJIBIIUMHU IKCIIOPTEPAMHU TOBAPHOM >KENIe30pyIHON MPOIYKLIUU SB-
astotTcest ABctpanus, bpasunus, H0xuas Adbpuka, Ykpauna, Kanana, u llIBernus (puc.
2) [6]. 3a nocnennue 15 ner YkpauHa — s3KkcnopTep nepeMecTuiachk ¢ 5-ro mecra (1o
cymmapaoMmy ¢ Poccueit o0bemy) [2, 5] Ha 4-€ MecTO B MUpE IO CBOMM 3aracam.

B acnekre KpaTKOCpOYHOIO TEKYILEr0 aHAIN3a 311ECh TAKXKE CIIEAYET OTMETHUTD, YTO
B 2015 romy MMpOBOM 3KCIIOPT KEJIE3HOW PyJibl CHU3WICS B TEYEHHE IIATHIICTHETO IIE-
puoja, HaunHas ¢ 2011 rona B cpennem Ha 53,7%, a ¢ 2014 r. o 2015 r. —na 40,3% [6].

Pacnipenenenne 3anacoB Kee3HOM PyIbl MEKy CTPAaHAMHU MHUPA MPEICTABICHO
Ha puc. 3.

MupoBble 3amacel KeEJIE3HbIX PYJ COCTABISAIOT O0KON0190 mipa. T, B KOTOpPBIX
COZIEPKUTCSI HE MeHee 85 mupJ. T xene3a. PacnonoxkeHue xene3opyaHblX MECTOPO-
KICHUW Ha IUJIaHETe HepaBHOMEpHOE. ABCTpaivs U bpa3unus CcyliecTBEHHO Hapac-
TUJIM 3amachl U BIAACIOT MoYTH 42 % MHUPOBBIX 3aMacoB jKeyie3HOW pynsl (puc. 3).
YKpanHa 3aHUMaeT 7-€ MECTO, KaK IO 3amacaM >KEJIEe3HOM pyAbl, TAK U MO 3armacam
xKenesal4].
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Puc. 3. Pacnipeienenne 3anacoB KeJIe3HOU pyAbl MEXAY CTpaHAMHU MUpPA, MIIPI. T

K coxaneHuro, KauyecTBO KENE30PYIHOM MPOIYKLMHU MPEANPUATHN Y KpauHbI
yCTyIaeT 3apyO0eKHOMY IO COJEpKaHUIO »kKeje3a U BpeaHbix npumecen Si0,, Al,O;
(puc. 4) [7]. D10 00BsICHSIETCS, B NIEPBYIO OYEPE/Ib, HU3KUM KaYECTBOM J0OBIBAEMOM
jO21158

XapakTepHble OCOOCHHOCTH TEHACHIIMN TMOCIEAHETO JAECITHICTUS B TOPHO-
METAJUTypru4eCKOM KOMIUIEKCa MUpa OCTAIIMCh MPAKTHUYECKU TE K€, YTO U MPEKIE
[8]:

- yCUJICHUE KOHKYPEHTHOU OOpBHOBI;

- ro0anu3anus Mpor3BOACTBA U KanuTala MyTeM CIUSHUS U TOTJIOIMICHUS;

- robanu3auus peIHKOB COBITA;

- CHIDKEHHE ce0eCTOMMOCTH TPOIYKIIUU, Ojarofapsi KOHIIEHTPAIIUH MTPOU3BO/I-
CTBa U BHEJPEHUIO HOBEHIINX TIOCTHXKEHUN HAYKU U TEXHUKHU.

2. Ananu3 cocmoanus xcene3opyonol ompaciu YKpaunul

Bcero B YkpanHe HacuuThIBaeTCs: 56 MECTOPOKACHUM JKEJIE3HBIX Py, B T.4. 25
OOJBIINX MECTOPOXKIAEHUH, 14 — cpeaHux u 17 — manbix (00JIbIIMEe MECTOPOKICHUS —
3anacel kareropuit A+B+C1 6onbire 300000 Toic. T; cpeanue - ot 125000 m1o0 300000
ThIC. T; Manbie — 10 125000 Thic. T). CymMMapHBbIe 3amachl *KEJIE3HBIX PYJl KaTeropui
A+B Bcex MEeCTOpOXKIeHUH 10 JaHHBIM [ 0Cy1apCTBEHHOM CTy>KObI T€OJIOTUU U HEJP
VYkpaunsl Ha 01.01.2014 r. coctaBmsitor 5,9 mipa. T, a kareropuii A+B+C1 — 22,0
MJIPA. T.

HemHuoro 6omnee mojgoBUHBI pa3BelaHHBIX 3aM1acOB KEJIE3HBIX Py YKpauHbI Ka-
teropuit A+B+C1 cocpenorouensl B KpuBopoxkckom dacceitne (okoso 11,8 mapa. 1),
CyIllIeCTBEHHbIE 3amachl pa3Beganbl B Kpemenuyrckom (6,2 Mipa. T) u 3aiopoKCKOM
(2,5 mapa. T) )Kene30pyIHbIX paloHaX.
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Puc 4. KadecTBo keie30pyITHOro KOHIIEHTpaTa IPEANPUATUN-ITIPOU3BOIUTEIIEH
YKpauHsl 1 MUpa

Kenesnble pynapl YKpawHbl MPEICTABICHB, B OCHOBHOM, TpEMs T€0JOro-
POMBIIIVICHHBIMU THUIIAMH: OOTaThIMH MarHETUT-TE€MAaTUTO-MapPTHUTOBBIMU PYyAaMH,
KEJIE3UCTHIMH KBAPIIUTAMU U OYPBIMH JKETIE3HIKAMHU.

Bboratsie pynbl ucnonb3yroTcsi 6e3 oboramieHusi. MarHeTUTOBbIC U KyMUHT TOHU-
TO-MarHEeTUTOBbBIEC KBAPLIUTHI U Oypbie kene3Hsku Kpupbdbacca oboraiaroTcsi CpaBHU-
TEJIbHO MTPOCTBIMHA METOJIAMU — IPOMBIBKOM M MATHUTHOM cernapanueid. OKUCICHHbIE
KBapIUTHI U Oypbie TaOauHbBIE JKEIC3HIKH SBIISIOTCS TPYJIHOOOOTaTUMBIMU U TpeOy-
10T 00KUT-MarHUTHOTO WJIM TPABUTALIMOHHO-(DIOTAIIMOHHOTO METO/I0B O0OTaIlICHHUS.

Bborateie pynbl BBIIETSIOTCS CPEIU 3alieKel JKEJIe3UCThIX KBapIUTOB U UMEIOT
MomHOCcTh OT 10 1o 60 m, u3peaka — 1o 100 m. ConepkaHue OKCHIIOB XkKeJe3a Co-
craBnsgetr ot 46 no 70%, docdopa u cepot — ot 0,01 mo 0,03%. MarHeTutoBbie U
OKMCJICHHBIC KEJIE€3UCThIC KBAPUUTHI UMEIOT MOIIHOCTH 10 100-200 M, uzpeaka — 1o
500 m. ConeprxkaHue OKCUIOB KeJie3a B pyJie coctaBiger oT 14 no 46%, gocdopa —
0,03-0,16%, cepwl — 0,02-0,24%. B Hacrtosiiee BpeMsi B 3KCILTyaTalMi0 BOBJICYEHO
O6onee monoBuHBI (~ 51%) Bcex pa3BeJaHHBIX 3amacoB YKpauHbl KaTETOpHid
A+B+Cl1. Yactp 3amacoB KeJIe3HbIX Pyl MOATOTABIUBAETCA K MPOMBIIUIEHHOMY OC-
BOCHUIO, 3HAUMTEIIbHAS YacTh 3aMIaCOB SBJISIOTCS PE3EPBHBIMU U B OJIKaIee Bpe-
Msl K OCBOCHUIO HE MPEIyCMAaTPUBAIOTCS.

B Kpusbacce noOpray 6oratbIX pya M MarHETHUTOBBIX KBApLUTOB MIAXTHBIM
cnocobom mpoBoaT ITAO KpuBopoxkckuid >Kelie30pyAHbId KOMOHMHAT”, IIAXTO-
yhpaBiieHHe noa3eMHon 100b1uu pyasl, [TAO “ApcenopMirran Kpusuit Pir” u [TAO
“€BPA3 CVYXA BAJIKA”. MWaryneuxuit, FOxubiii, CeBepHbII TOpHO-
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oOorarurenbubie koMOuHatel U ITAO “ApcenopMitran Kpusuii Pir” goObiBarot
MarHeTUTOBBIC U OKUCIIEHHBIC KBAPIIUTHI OTKPBITHIM criocoOoMm, a Ilertpanpasbiii 3K
— OTKPBITBIM U MOA3EeMHBIM criocobamu. Kpome Toro, 700pI4y MarHETHTOBBIX KBap-
IIUTOB OTKPBITBIM CIIOCOOOM BBINONHSIOT Takxke [lonraBckuit u EpuctoBckuii ropHo-
oboratutenbHble KoMOMHATHI (KpeMeHuylKui jKene30pyAHbI paioH), U 00Uy
OoraTeix pya noazeMubiM criocobom — 3anopoxckuid XKPK (benosepckuii xeneszo-
pyAHBIH paiioH) [9].

Crnenyer Takke OTMETUTH, YTO ¢ Hadaja 70-X roJ0B M MO HACTOSIIEE BPeMs B
VYKparHe OTKPBITHIN CTIOC00 pa3padOTKU MO CyMMapHBIM 00BbeMaM JTIOOBIYH SBIISAETCS
ocHOBHBIM [7, 8, 10 - 13] (puc. 5, 6).
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Puc. 5. Y nenpHbIii Bec 100bIYH JKEIIE3HOM PYIbI IO CrIoco0aM pa3padOTKu

[Ipu coxpanenuu JOOBIYM B TOCTUTHYTHIX Mpezenax (puc. 6) uMeroluecs 3amna-
CBI JKeJIe3HBIX py (Tabis. 1) mo3BONAIOT 00eCneunTh paboTy TOPHO-000TaTUTENbHBIX
KOMOMHATOB Ha peajbHYyI0 NEePCHEeKTUBY [7].

Kak yxe oTrMmeuanoch, OCOOEHHOCTBIO KEJIEe30pyAHOU MHUHEPaTbHO-ChIPbEBOM
0a3bl YKpauHbl sBIsETCs 00J€e HU3KOE KauyecTBO U 0oJiee TSKeNble YCIOBUS pa3pa-
0O0TKH (B CBSI3U C CYLIECTBEHHOM ITyOMHOI KapbepoB) IO CPABHEHUIO C aHAJIOraMH B
JOPYTUX CTpaHax.

Tem HEe MeHee, KaK BUJIHO U3 puUC. 7, HaunHasA ¢ 1995 rona, umeer MecTo ycToii-
4MBasi TEHACHLMS K MOBBILLIEHUIO CPEHETO 110 BCEM KOMOMHATaM KauecTBa JKEJIe30-
PYJIHOTO KOHIIEHTpaTa, BbIlTyckaemMoro B Ykpause. [Ipu aTom kauecTBO J0OBIBacMbIX
JKEJIE3UCTBIX KBAPLUTOB U COACPKAHUE BPEIHBIX IPUMECEN B HUX HE YJIYUILINJIOCh, a
HOBBIIIEHHE KauyecTBa KOHLEHTpaTa W OKaThIIEH OOycIaBiIMBAaeTCs YIy4IIEHHEM
TEXHOJIOTUA HMX MPOMU3BOACTBA. B 1ie0M, OTCTaBaHWE OT MEPEAOBBIX 3apyOEKHBIX
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OPEANPUATANA COXPAHUIIOCh, XOTS JIsl OT/IEIbHBIX KOMOMHATOB M COKpaTtuiocs [7, 10
— 13, 14, 15].

2350,0

2197

T35
200,0 54 .

ey
]
Ln

=
T
-
oY
-
]
n
b

+,
. i
|

[=)

1634 168.2
aas [ | 164.3 {294 | 15k | 1511
1500 ] hd12 133.9 | 48,5 dajsl] | ol
' H 118,86 [122; ) —ﬁ— " 56,5 1 157
1;?,1 0B.% 1144 | 1026 |10 1 }1,;1 i /1525 |5]9,4 154,
e || o - r‘ﬁ' 194) [ 1e3.4 h

MAOH. T

100,0

50,0 ‘i 23 ¢ 149 | hael | hag | féd 188 | 177 | pa | 141 | | 18| 168
i NN ARARE N fH’

1990 1992 1984 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

0,0

roawl

—8— OTKPBITBIA  —*— NCo43EeMHbIA BCErD

Puc. 6. O6BeMbI JOOBIYM CHIPOH KEIE3HOU PYyABI 110 CIIocobaM pa3padoTKu

JlnHaMuKa MPOEKTHON MOIIHOCTH M (PAKTUYECKOTO MPOU3BOJICTBA CHIPOU PYIbI
10 KeJe30pyAHbIM KoMOMHaTam nokazana Ha puc. 8 (ITAO "Uuryneukuit ['OK" u
OAO "Tlonrasckuit 'OK"), Ha puc. 9 (OAO "FOI'OK" u I'OK ITAO “ApcenopMur-
tan Kpusoit Por”) u na puc. 10 (ITAO "II'OK" u ITAO "Ces['OK") [7, 10 — 13, 14,
15].

XapakTepHOl 0COOECHHOCTBIO MPEJCTABICHHOW TUHAMMKHU SIBIIICTCS YMEHbIIIE-
HUE PACXOXKJCHUSI MEXAY MPOCKTHOM MOIIHOCTHIO U 00beMaMH (haKTHYECKOIrO Mpo-
U3BOJICTBA C TEUCHHEM BpeMeHH. Ha Hai B3rJisil, 3TO pe3yabTaT YCUICHUS BIUSHUS
pPhIHKA M KOHKYPEHIIMHU, KOTOPhIE BBIHYKJIAIOT MPEANPUATUS aAalTUPOBATh MPOEKT-
HbIE PEIICHUS] MyTeM KOPPEKTUPOBKU JEHCTBYIOIIUX MPOEKTOB MM pa3pabOTKU HO-
BBIX C II€JIbI0 YMEHBIIECHUS! SKOHOMUYECKUX MOTEPb U MOBBIMIEHUS d(PPEKTUBHOCTH
TEXHOJIOTUYECKUX PELICHUM.

Bropoii xapakTepHOii 0COOCHHOCTBIO SBISETCS HAIMUKE B mociieaane 10-15 et
NEPUOI0B B pabOTe MpeANpUsATUA, KOra 00beMbl (HaKTUIECKOTO IPOU3BOJICTBA TIpe-
BBIIIAIN IPOEKTHYIO MOILIIHOCTb, YTO CBUJIETEIBCTBYET O HE YCTPAHEHHBIX MOKA €11
HEJIOCTAaTKaX OpraHU3alMy U TEXHOJIOTUU TPOCKTUPOBAHMUS: TPOCKTUPOBAHKE HE YC-
MI€BAET 32 PHIHOYHOU PEaTbHOCTHIO.
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Tpetss xapakTepHas 0COOCHHOCTh JMHAMUKH MPOSKTHOW MOIIHOCTH U (aKTH-
YEeCKOT0 MPOU3BOJCTBA CHIPOM PyABbl Ha TOPHO-OOOTAaTHTENHHBIX KOMOMHaTax YK-
panHbI 3aKJII0YAETCSl B CHUKEHUH 00bEMOB OOBIUM PY/IbI B OCIEIHUE ABA-TPHU TOa
(3a uckmouenuem FOI'OKa). D10 cHmKeHHE “CHHXPOHH3UPOBAHO” C OTMEUCHHBIM
BBIIIIE YMEHBIIIEHUEM MHUPOBBIX 00hEMOB J00bIYHM (pHC.1) U MUPOBBIX OOBEMOB JKC-
MIOpTa KEJIE30PYJHOTO ChIPhS, YTO CBUIETEIBCTBYET, CKOpEe, O TI100aTbHOM, HEXENN
0 JIOKaJIbHOM M3MEHEHUH MHUPOBOTO PBIHKA YKEJIE30PYIHOTO ChIPbsl B JIaHHBIN MepH-
Ol

O00011ast U37I0KEHHBIN BbIIIE KPAaTKUN aHAJIW3 COBPEMEHHOI'O COCTOSHHUS OT-
paciu, KaK u JAeCATh JIET Ha3a/l, MOKHO MOATBEPAUTD CIEIaHHbIC TOTIa BEIBOABI [S]:

- HAJIMYME MHUPOBBIX 3aI1aCOB JKEJIE30PYAHOIO ChIPbs MO3BOJSET YKpauHe odec-
[IEYUBATh CBHIPHEM HE TOJBKO OTEUYECTBEHHYIO METaJUTyprui0, HO U OCYLIECTBIATH
AKCIIOPT, 3aHUMATh OJIHO W3 BEAYIIUX MECT B MUPE CpeIu CTpaH MPOU3BOAUTENICH
KEJIe30PYAHOTO ChIPbS;

- YKpauHa pacronaraer MOLIHBIM IPOU3BOACTBEHHBIM MOTEHIIMAIOM KEJIe30-
PYIHOM OTpaciy, UMEIOUIIM BO3MOXXHOCTh KOHKYPUPOBATh HA MUPOBOM PBIHKE JKe-
JI€30PYTHOTO ChIPhS, YUUTHIBAasi BBIFOJHOE Teorpauueckoe IMOJ0KEHUE Mpearnpu-
SITUA Y KDauHBbI.

3. Ilpuopumemmnvie nanpagieHus nogvluieHUA IPPHeKkmuenocmu omKpbLIMoi
Paspadomku rcenezopyoHvlX MeCmopoyHcOeHull YKpauHol.

HeobxoaumocTth moBbIeHusT 3QGEKTUBHOCTH OTKPBHITONW Pa3pabOTKH >KeJe30-
PYIHOTO MECTOPOXKIEHHsI 00yCIIaBIMBAETCS HEOOXOIMMOCTBIO IMOJAJIEPKAaHUS NpU-
eMJIEMON KOHKYPEHTOCIIOCOOHOCTH TOPHO-00OTaTUTEIbHOTO KOMOWHATA. Y YHUTHIBAs
JMHAMH3M PBIHKA MHUHEPAJIBHOTO CHIPHS, TAKOE MOBBIIICHUE JOJKHO BBIMOTHITHCS
NEPUOANYECKY B OTBET Ha M3MEHEHHUsS BHEUIHHX, IICHOBBIX U HEIEHOBBIX, (DaKTOPOB
PBIHKA, @ TaKXK€ BHYTPEHHUX (DAKTOPOB (HarpuMep, U3MEHEHUE KOHJIULIUNA Ha JOObI-
BaeMble pyabl). [lo cyTu, peub uaeT 00 ycTpaHEeHMH HECOOTBETCTBUS MEXKIY *Kejae-
MBIM W JICHCTBUTENBHBIM  YpPOBHSAMH  KOHKYPEHTOCIOCOOHOCTH  TOpPHO-
000raTuTeNbHbIX KOMOUHATOB, T.€. - O PELICHUH MPOOIEMbl MOBBIIEHUS 3PPEKTUB-
HOCTH MPOU3BO/ICTBA.

CnoXHOCTh yKa3aHHOUW MpoOJieMbl U, MO CYyTH, HETPEPBIBHBIA XapakTep ee pe-
IICHUS IPUBOAUT B MPAKTUKE K IMIUPUUECKOMY (POPMUPOBAHUIO MHOXKECTBA IMOJ-
JeXKAIIUX PEHICHUIO YaCTHBIX TIPo0sieM MoBbImeHus 3(h(HEKTUBHOCTH PYHKITMOHUPO-
BaHUS MPEANPUSITHS JIJIS1 Pa3IMYHbIX c(hep ero AesTeNbHOCTH (BHEITHUX U BHYTPEH-
HUX) Ha Pa3HBIX OPraHU3AIMOHHO-CTPYKTYPHBIX ypoBHsSX. Ha ypoBHe komMOMHaTa K
OCHOBHBIM YacCTHBIM MpoOsiieMaM MOBBIIEHUS 3(PHEKTUBHOCTH €r0 MPOU3BOICTBA
MOKHO OTHECTH:

- Ipo0JIeMy pa3BUTHSI PA3BUTHE CHIPHEBOIl 0a3bl MPEANPUATHUS;

- mpo0sieMy yrpaBieHus (MOAepKaHUs) €ro MPOU3BOICTBEHHOW MOIIIHOCTBIO;

- Ipo0JIeMy COBEPIIICHCTBOBAHUSI MHHOBAIIMOHHO-UHBECTUIIMOHHON TIOJTUTHKHY;

- IpoOJIeMy OXpaHbl OKPY’KAIOIIEH Cpebl U HKOJIOTU3ALMH POU3BO/ICTBA;

- mpo6sieMy NOBbIIEHUS YPHEKTUBHOCTH TEXHOJIOTUN TO0BIYM U MOCIIETYIOIIe-
ro nepejena py/u.
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HecoMHeHHO, KaXk/1asi U3 MEPEUMCICHHBIX BBIIIE TPOOJIEM JJisl CBOETO PELICHUS
TpeOYIOT COOTBETCTBYIOIIETO HAYyYHO-METOANUECKOTO obecneueHus. OIHAKO Ciemy-
€T OTMETUTHh O0COOYIO aKTYaJIbHOCTh MOCJEAHEN U3 HUX, TOCKOJIBKY peub UAET O TeX-
HOJIOTUSIX, PEAIU3YIOIIUX OCHOBHBIE TEXHOJIOTMYECKHE IMPOLECCH KEIE30PYIHOTO
rOPHO-000TraTUTEIHLHOTO KOMOMHATA.

DTy npolsemMy TOKE MOXKHO pa3/iesIuTh HA €€ COCTABIIAIONINE, B YACTHOCTH, YTO
KacaeTcs TEXHOJIOTHH JI00BIYHU Py, 3TO OYyIyT:

- mpobyieMa pa3pabOTKH MPUHIUIHAAIBGHO HOBBIX WM COBEPIICHCTBOBAHUS
PUMEHSIEMBIX TEXHOJOTUI OTKPHITON Pa3paboTKK U KapbepHOTO 000PYI0BAHUS;

- mpobJieMa UX MPOEKTUPOBAHMS B YCIOBHIX M3MEHUYMBOTO PHIHKA KEJIE30pY/-
HOT'O CBIPbS;

- mpobJieMa ympaBIIeHUsI OTKPHITOW Pa3pabOTKONW MECTOPOKICHHS B YCIOBHSX
VU3MEHUYHMBOIO PBIHKA KEJIE30PYAHOTO ChIPbS.

B peanbHON MNEPCIEKTUBE PAIUKAIBHOTO U3MEHEHHS TEXHOJOTMU OTKPBITOM
pa3paboOTKH, T.€. CO3/IaHHE HOBBIX, HE MPEABUAUTCSI. AHAJIOTUYHOE YTBEPXKICHUE
CIIPaBEIIJIMBO M B OTHOILICHUHU KaphepHOro oOopynoBanus. [lorTomy B Onmmkaiiiiem
OynylieM, Kak B HACTOSIIEM BPEMEHH, OYyT MPOUCXOIUTh IBOJTIOLUOHHBIE U3MEHE-
HUSl TIapaMETPOB KapbepHOTO 00OPYIOBAaHUS M COOTBETCTBYIOIIMX UM MapamMeTpoOB
TexHOJoTuu. HeCOMHEHHO, 4TO B 3TOM clly4ae MPOUCXOAUT U OYyJET MPOUCXOAUTH
noBsIIeHue 3 (PEKTUBHOCTH OTKPHITON pa3pabOTKH, HO SBOIIOIMOHHOE.

[TpoGnema MpoEeKTUPOBAHUS OTKPHITON pa3pabOTKU MECTOPOXKICHUHN 3aKITrova-
€TCs B HECOOTBETCTBUU TPAAULIMOHHON TEXHOJIOTUM IMPOECKTUPOBAHUS BPEMEHHBIM
TpeOOBaHMUSIM PBIHKA (CM. MEPBBIE ABE OCOOEHHOCTH JMHAMHUKU MPOEKTHON MOIIHO-
CTH), @ TAK)K€ B HECOOTBETCTBUU 3(PPEKTUBHOCTH TPAIULUOHHON METOI0JIOTUH MIPO-
EKTUPOBAHUS TPEOOBAHUSAM K OOCCIIEYCHHUIO MPUEMIIEMON KOHKYPEHTOCTIOCOOHOCTH
KoMOMHaTa. DTa mpodieMa yKe YaCTUYHO PEIIAeTCs MyTeM MPUMEHEHUS MPUHIIUITU-
aJIbHOTO HOBOTO UHCTPYMEHTApPUS MPOCKTUPOBAHUS — Fr€OMH(POPMAIIMOHHBIX CUCTEM,
B yactHocTH, B [Tl “TTIN “KpuGaccnpoekt” [16]. OgHako HOBasi METOAOJOTHS
MPOEKTUPOBAHUS, COOTBETCTBYIOIIASI BO3MOKHOCTSIM HOBOI'O MHCTPYMEHTAPHS, MOKA
HE co3/aHa, XOTs HayuyHbIe pa3paboTKu yxe BeayrTcs, Hampumep [17]. [Toatomy pe-
IIEHHE OCHOBHBIX MPOEKTHBIX 3a7a4 (OmnpeeeHue ONTUMAIbHON TUHAMUKU TIPOU3-
BOJICTBEHHOW MOITHOCTH Kapbepa, BbIOOP cUCTEMbl pa3pabOTKU W OINpECICHHE €e
apaMeTpoB, BEIOOP CXEMBI BCKPBITHS U OTNPEICTICHUE €€ TapaMeTpOB, BHIOOp 000py-
JIOBaHUS, KaJCHIApHOE TUIAHUPOBAHNE TOPHBIX Pa0OT) MOKA BBITIOJIHSETCS TPATUIIHU-
OHHBIMHU METOJIaMU. TeM He MEHEee, MPUHIUITNATIBHO HOBBIM MHCTPYMEHTAPHUHN CO3all
BO3MOXHOCTH JJIS1 CO3[IaHUsI IPUHLIHUIINAIBHO HOBOW, CUCTEMHOW U TMHAMUYHOU Me-
TOJIOJIOTUU ¥ TEXHOJIOTHH MPOCKTUPOBAHUS OTKPHITOW Pa3pabOoTKH MECTOPOKICHUM,
YTO O0ECMEUUT pelleHre NpoOIeMbl TPOSKTUPOBAHUS HE IBOJIOIIMOHHO, a HA Kaue-
CTBEHHO HOBOM YPOBHE.

AHaJIOTUYHAasl CUTYyallusl ¢ PelIeHUEM MPOOJIeMbl yIIpaBiIeHUsI OTKPBITON pa3pa-
OOTKON MECTOPOXXICHHUSI B YCIIOBHSX M3MEHUYMBOIO PBIHKA KEJIE30PYAHOTO CHIPbS.
Kpome Toro, nosiBisieTcsi BOSMOXHOCTh Ha YPOBHE T'OJIOBOTO IUIAHUPOBAHUS PEAJIH-
30BBIBaTh CTPATErMYECKOE MNIAHUPOBAHUE, U CaM MPOLIECC YIIPABICHUS B LIEJIOM TOXKE
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peanu30oBBIBaTh KaK CTPATETMUYECKUM, UTO SBJISIETCS OJHUM M3 TPeOOBAHUU pBIHKA
[18].

Takum 00pa3om, MOABO/ISI UTOT aHAJIU3Y COCTOSIHUS U HAMPABJICHUS MTOBBIIIICHUS
3¢ ()EKTUBHOCTU OTKPBITOM pa3pabOTKH KEIE30PYIHBIX MECTOPOXKICHUN Y KpauHbI,
MOHO CJI€JIaTh CIEAYIOLIME BBIBOJBI. YKpauHa MO-IPEKHEMY BXOJIHUT B COCTaB MH-
POBBIX JIUJIEPOB IO pa3MepaM 3aracoB KEJIE3HOW PyJibl U 00BEMY IKCIOPTA JKEJIE30-
pynHOro chipbsi. JlanbHeiiiee TMOBBIIICHHE KOHKYPEHTOCIIOCOOHOCTH TOpPHO-
000TraTUTENbHBIX KOMOMHATOB CBSI3aHO HE TOJIBKO C MPUPOCTOM 3aMACOB U MPUMEHE-
HUEM HOBOTO KapbepHOTO 00O0PY/IOBaHUS, HO U C MEPEXO0JI0OM K TEXHOJIOTHH TPOEK-
TUPOBAHUS U TUIAHUPOBAHUS TOPHBIX PAOOT Ka4€CTBEHHO HOBOTO YPOBHSI.
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ABSTRACT

Purpose. of the work is the analysis of the state and prospects for the development of open pit iron
ore deposits in Ukraine.

The methodology is based on a system analysis of the dynamics of design capacity and actual pro-
duction of raw ore in iron ore mills and the factors that determine this dynamics.

Findings based on the results of the analysis, a steady trend has been established to reduce the dis-
crepancy between the projected capacity and the volumes of actual production in recent years. This
demonstrates the growing influence of the market and competition, which forces enterprises to
adapt the design solutions by adjusting existing projects or developing new ones in order to reduce
economic losses and improve the efficiency of technological solutions. The second characteristic
established feature is the existence in the last 10-15 years of periods in the work of enterprises,
when the volumes of actual production exceeded the designed capacity, which indicates that the or-
ganization and technology of design that have not yet been eliminated have not yet been eliminated:
design does not have time for market reality. The third established feature of the dynamics of design
capacity and the actual production of crude ore at Ukraine's ore-dressing plants is the reduction in
ore extraction in the last two or three years. This decline is "synchronized" with the above-
mentioned decrease in world production volumes and world export volumes of iron ore, which indi-
cates, a global rather than a local change in the world market of iron ore in this period.

The originality. It is in these established features of the dynamics of design capacity and the actual
production of raw ore in the iron-ore plants of Ukraine.

Practical implications of the work is to justify, based on the results of the analysis, the priority di-
rection of increasing the efficiency of open field development - creating a fundamentally new sys-
temic methodology for dynamic design and mining planning that will ensure the solution of the de-
sign problem is not evolutionary, but at a qualitatively new level.

Keywords: open mine processes, priority development directions, design and planning, system
methodology, qualitatively new level
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