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PREDGOVOR

Rudarsko-geoloski fakultet Univerziteta u Beogradu i Srpsko odeljenje Medunarodne akademije nauka za
ekologiju i bezbednost (MANEB SRBIJA) organizuju integrisani nau¢no-strucni skup TIORIR '11. Ovaj
susret stru¢njaka i nau¢nika integriSe tri tradicionalna naucna skupa i to:

- Osmi medunarodni simpozijum o transportu i izvozu ISTI '11,

- Medunarodni simpozijum OdrZivi razvoj rudarstva i energetike ORRE '11 (ranije Rudarstvo i
zaStita Zivotne sredine MEP),

- Trec¢a konferencija Istorija rudarstva u srednjoj Evropi IRSE '11.

SadaSnje stanje rudni¢kog transporta je u opStem slu¢aju neodgovarajuce, imajuéi u vidu potrebe za
mineralnim sirovinama. Zbog toga je neophodno da se stalno traga za takvim reSenjima transporta i
izvoza, koja ispunjavaju potrebu da sve faze u dobijanju mineralnih sirovina budu visokoproduktivne.
Trend rasta potraznje za energetskim, metalicnim i drugim mineralnim sirovinama predstavlja novi
podsticaj za razvoj rudni¢kog transporta i izvoza. U tom poslu se moraju aktivirati svi koji se bave
rudnickim transportom (naucni radnici, projektanti, proizvodaci transportne opreme, tehnicko
rukovodstvo rudnika i dr). Na taj nacin je moguce doneti prava reSenja sa kojima ¢e svi biti zadovoljni.

Polaze¢i od osnovnih odlika koncepta odrzivog razvoja definisanog .u Agendi 21 koji zahteva
integrisanje ekonomskih, ekoloskih, drustvenih i zdravstvenih aspekata razvoja, kao i preventivno
delovanje, definisana je potreba da se sirovinska, energetska i ekoloSka osnova, neophodna za ljudske
aktivnosti, odrzi. Rudarstvo i energetika su po svojim aktivnostima pri vrhu onih delatnosti, kojima
odrZivi razvoj mora biti najvaZnija smernica pri planiranju i delovanju. Ovaj Simpozijum je u neku ruku
naslednik Medunarodnog skupa Rudarstvo i zastita zivotne sredine MEP koji je odrzavan od 1996. do
2003 (svake druge godine) i koji je prestao da se odrzava, uglavnom, iz tehni¢kih razloga. Tema odrZivog
razvoja predstavlja prosireni logi¢ni nastavak i viSi stepen tretiranja ove problematike.

U duZem vremenskom periodu region srednje Evrope spadao je u najrazvijenije delove Kontinenta.
Raznovrsnost i potrebe za metalicnim mineralnim sirovinama, prouzrokovale su rani razvoj rudarstva na
ovim prostorima jo$ od praistorije, preko antickog doba pa sve do srednjeg veka, kada je rudarstvo steklo
punu afirmaciju i postala glavna i najprofitabilnija delatnost citavih oblasti. U kasnijim periodima,
novijem dobu, doslo je do razvoja i energetskog rudarstva, Sto je opet srednjoevropske drzave izbacilo u
prvi plan. Sve masovnija eksploatacija uglja, neSto skromnija nafte i gasa i u poslednjem veku urana,
potvrdile su tezu da su zemlje srednje Evrope, bile rudarske zemlje kroz istoriju, a da i u sadasSnjem
trenutku zauzimaju znac¢ajno mesto u ovoj bazi¢noj delatnosti.

Za simpozijum TIORIR 11 je poslato i Stampano u ovom Zborniku 93 rada, a broj autora tih radova je

180. Autori dolaze iz 13 zemalja iz preko 40 raznih naucnih, projektantskih i privrednih organizacija.
Nadamo se da ¢e oni u punoj meri doprineti uspesnosti ovog skupa.

Urednik



PREFACE

The Faculty of Mining and Geology, Belgrade University and the Serbian Division of the International
Academy of Ecology and Life Protection (MANEB Serbia) are organizing the integrated professional-
scientific symposium TIORIR *11. This gathering of scientists and experts integrates three traditional
scientific conferences, as follows:

8" International Symposium on Mine Haulage and Hoisting I1STI '11,

— International Symposium — Sustainable Development of Mining and Energy Industry ORRE '11
(previously Mining and Environmental Protection- MEP),
3" International Conference —History of Mining in the Central Europe IRSE '11.

The current situation of mine haulage is, generally, inappropriate, having in mind needs for mineral raw
materials. Therefore it is necessary to constantly search for such haulage and hoisting solutions that could
satisfy the need that all phases in mineral processing are highly productive. Tendency of the increase in
demands for energy, metallic and other mineral raw materials represents a new incentive for the growth of
mine haulage and hoisting. Therefore, all those involved in the mine haulage area (scientific workers,
designers, manufacturers of mine haulage and hoisting equipment etc.) must take a more active part in
this work. In this way, it will be possible to give the right solutions, satisfactory for all actors.

Starting form the basic characteristics of the sustainable development concept, defined in the Agenda 21,
which requires the integration of economical, environmental, social and health aspects of the growth, but also
preventive actions, it is determined that there is a need for the mineral, energy and environmental basis,
necessary for human activities, to be conserved. Mining and Energy industry are among those activities for
which the sustainable development should be the most important tendency in planning and taking actions. This
Symposium is in a way the successor of the international convention Mining and Environmental
Protection (MEP), which was being held from 1996 to 2003 (every two years) and which is not held any
longer, mostly due to technical reasons. The sustainable development topic represents an extended logical
continuation and higher level of dealing with this kind of issues.

For a longer period of time, the region of the Central Europe has been deemed as one of the most developed
parts of the Continent. The diversity of and demand for metallic mineral raw materials gave rise to an early
growth of mining on this territory, starting from the Pre-history through Antiquity to the Middle Ages, when
mining gained the full recognition and became the main and most profitable business activity of some regions.
Later, in modern times, there was also a growth of energy mining, which, in return, put to the fore the Central
European countries. More and more extensive coal exploitation, a little bit lower exploitation of oil and gas,
and in the past century of Uranium, have confirmed the thesis that the Central European countries were mining
countries through history, but that they also currently hold a significant position in this basic field.

For symposium TIORIR 11 is sent and printed in this volume of papers 93, a number of authors of these

papers is the 180. The authors come from 13 countries from over 40 different scientific, engineering and
economic organizations. We hope that they will fully contribute to the success of this event.

Editor
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IMPROVEMENT OF THE PERFOMANCES OF THE MINE TRANSPORT IN
MINE BUCIM WITH IMPLEMENTATION OF THE SYSTEM SKYLINKS

IHNOBO/BINAIBE IEP®OPMAHCHU PYJHUYKOI' TPAHCIIOPTA Y
PYJIHUKY 3A BAKAP BYYUM ITIPUMEHOM CUCTEMA SKYLINKS

Tonop Yexeposcku, Jopaan )Kusanosuh, 3opan Jleconos
Univerzitet ““Goce Delcev™, Institut za rudarstvo, Fakultet za prirodni i tehnicki nauki,Stip, R. Makedonija

Abstract: The Skylinks system started to operate in mine Bucim from the half of the year 2010. A huge amount of
information are stored in the base, which is continually refilled with additional information and the part which
contains the out coming results is available for the dispatchers and the superiors. This article embraces the
processing of one part of the reports of the transport, the ore and the barren soil at mine Bucim, with comparative
analysis of the previous and new situation. The results are displayed with table and graphics and graphics display
planned and realized process of production.

Key words: mine Bucim, Skylinks, transport, ore, barren soil, SkyLinks

Ancempaxm: Cpeounom 2010 2o0une y pyonuxy 3a 6axap ,,byuum* nouurve ca npobuum paoom cucmem SKyLinks.
Cucmenm je npeosulien 3a cKynmaree, uygare u 00pady geiuxoe 6poja yiasHux nooamaxd, a pe3yimupa pasHum
MUROBUMA U3BEUIMAJA KOjU CY HAMEFEHU MEHAUEPCKOM MUMY, OUCIedepuma U cucmem aomuHucmpamopuma. ¥
paoy je obpahen Oeo uzgewimaja Koju ce 0OHOCe HA MpAHcnopm pyde u janosure y pyOHuxy bByuum, xao u
KOMRApAMueHa aHaiu3a npemxoonoe u cadautvee cmared. Pesynmamu cy npuxazanu mabenapHo u epadpuyku Kao
u epagpuuku npUKa3 NAAHUPAHOR U Peanu3upaHoe NPoU3B0OH02 npoyecd.

Kuwyune peuu: pyonux bByuum, mpancnopm, pyoa, jarosuna, SKyLinks

1. YBOJ

Ha ocuoBy yTBpheHux pymHux pezepBu Oakpa, Caser ommruHe Pamosumr y anpwny 1972 roaume moHOCH
pelIee 3a perucTpaiyjy npeayseha 3a npousBoawy U npepanay Oakpa ,,byunm™. Illector HoBemOpa 1976
TOJIMHE PYJHUK je TMYINTSH y MPOOHY MPOU3BOJEGY, a UCTE TOAUHE MOYHILE Ca HOPMAITHUM PajioM KOjU Ce
oneuja 1o aaHac. 1988 nounme 1 MpoU3BOIH-a 31aTa. 3a JeceT roArHa je NCKomaHo 32.2 MIJIOHA TOHA pYyIIe,
55.7 MunmmoHa ToHa OTKpHUBKE WM YKymHO 87.9 MmimoHa ToHa. YKyIHO je mpepaheno 31.8 mmmnoHa ToHa
pyane mace u nobujero je 383 000 Tona koHIeHTpaTa on Kora je moowmjeHo 67500 Tona OGakpa, 6500
kutorpama 3mara u 6300 kusorpama cpebpa. MeHaliepcky THM PyJHUKA WHTCH3UBHO DAl HA OTKPUBALY
HOBUX PYJHUX PE3epPBH K0 M Ha YBOlEHY HOBHUX BUCOKHX CO(DUCTHIIMPAHUX TEXHOJNOTHja. JeqHa O/ TAKBUX
TEXHOJIOTH]a j€ ¥ AUCIICYESPCKU CUCTEM 32 YIIPABJbALE PYTHHYKHM TPAHCIIOPTOM.

Nmnnementanuja cuctema SKyLinks moumme y ampuny 2010 roaumue, a 24 caTHa TOAPINKA MPBOT
CenTeMBpa UCTE TOAWHE. Y CHCTEMY Cy YKJbYYEHH IamIiepu pasinunte HocuBocTd U To of 80 mo 130
TOHA pa3IMYUTUX Mojena kao u 4 Oarepa.llopen mapamerapa Koju ce OIHOCE Ha KOJMYMHE pyAe U
jaJIOBHHE KOj€ ce TPaHCIOPTYjy, CHCTEM YKJbydyje M Apyre Imapamerpe KOju ce OJJHOCE Ha cacTaB pyxe,
KOJIMYMHE TOpHBA, TPEHYTHE JOKalWje Jamiiepa W Oarepa, a IO 3aXTE€BY MEHAIEpPCKOT THMa MOTYy Y
npocec J1a ce yKibyde u 00palyjy u Jpyru napameTpH.
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2. MOJAEJ HCTPAKUBABA

VY Mopeny Ccy aHanM3WpaHW MapaMeTpu KOU C€ OJHOCE Ha TPAHCIOPT PyIE W jaJlOBUHE M MapameTpu 3a
npehern myt mammepa. [Ipe yBohema HOBOT cucTeMa HM3BEIITAju Cy palleHH PydHO 3a CBAKy CMCHY H
CBaKy MalllMHy IITO je MpHKa3aHo Ha ciukama 1 u 2.

IMomanm W3 OBMX W3BEITaja CBAKW JIaH CE PYyYHO YHOCE Y MeceuHe Tadesne 3a CBaKy PajHU MallnHy
noceOHo. Ha Taj HaunH ce hopmupajy MECeUHH M3BEIITAjH, a HA CIIMIU 3 U CIHIM 4. je JaT MpuKas Jena
W3BEIITAja, ¥ TO HA CIMIM 3 je MeCeYHU u3BelTaj 3a Oarep O0poj 1 3a mecen jynu 2010, a Ha ciaurm 4 je
MECEUYHHM U3BeIlTaj 3a gammep 6poj 20 3a mecer; okToMOap ucTe roJHHE.

IMomohy cuctema SKyLinks moryhe je u3BpuiMTH rpynupame U aHalIn3y Tako IPYNHPAaHUX IMojJaraka o
pPa3IMYUTUM KPHUTEPUjyMHMa, MpEeMa 3aXTeBY MEHAIIEPCKOT THMa WM TEXHHUYKE CIykOe, Ha MpHuMep
aHanmM3a 3acToja 3a oxpel)eHn BPeMEHCKH NepHo U ofpel)eHe MamMHe ITO je MpHKa3aHo Ha CIUIU 5 3a
3actoje namrepa 3a mecell janyap 2011 roguse.
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Cnuxa 1 Cuencku uzgewmaj 3a 6azep Cnuxa 2 Cmencku uzsewmay 3a oamnep
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| & AHHHEHHEHHHEE R AR NN
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14 4 38 48190 4 | 22 16 . 1 25 0, [ 1 P P B8 388 2
15 | 24 | 1o | 41209 | 2a | 23 |17, 2 0. 55 5 [ 1550
16 8 26 48223 4 21 |13, 4 0, 7.5] 10,5 030
17 5 [: 48240 ' 21 | 15, 2 0, 5.5 F 8,5 210
18 4 48258 4 22 6 . 2,5 0, ] 8 1390
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Sum. | 500 | 515 44 [648.0]474 5] 465] 46 | 64 | 0 | 165] 2 a0 31 [ 65 | 96 | 0 | w60 | 7700]40505]
Cnuxa 1 Meceunu uzgewmaj 3a damnep 20 3a oxmom6ap2010 2.
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Ha Crumu 6 je nprka3aH U3BeITaj 3a TpaHCIOPT py/ic U jaJIOBHHE Y OJHOCY Ha Oarepe M Ha HCTOBapHa MecTa
(6ynxep v janosuinte). CTapy cucTeM HHje ©Mao MoryhHOCTH TabeapHOT MpHKa3a MMojaTaka 3a TPAHCIOPT
pYZie U jalOBHHE y 3aBHCHOCTH O] YTOBapHUX MecTa (Oarepa), a cucrem SKyLinks mo3BospaBa rpymnuparme
TI0/1aTaKa I10 3aCTOjMa Kao M MPEJICTaBIbabe U aHAIN3Y T0JaTaka 3a oApel)eHr BpeMEHCKH EpHOL.
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Cnuka 2 Meceuen uzsewmaj 3a 6azep 1 3a mecey jynu 2010 2.

Cuctem SkyLinks ncroBpemeno npuma, obpal)yje u naje TabenapHu U rpadudky MpUKa3 aHATH3UPAHUX
nojartaka. Y 3aBHCHOCTH OJ MOTpeda MEHAllepCKOT TMMa M3BEIITaju MOTH OWTH, CMEHCKH, IHEBHH,
CCIMUYHU, MCCECYHU, TPOMECCUHHU, INOJYTOANIIHA UJIN I'OAWUIITHU.

—— Byuum A00EN
W3BERAD 3A 3ACTOMTE HA DAMNEPH, B0 MMHYTH, NO KaTeropuw
of 91.81.2011 cmewa 1
Ao 31.81.2811 cmena 3
HAuRHEH NapK: Byumm
Gparaga:  cure
wiganen: 09:48 19.82.2011 1.0 cex.
Awcnewep: Bojan MNoues Npmwn
Gpoj Raunep paGora | texn. |enextpo | Texwo- |pynapceu| mpyrw |Bxynwo | Momko |3acTom KTr Ki
oapx.  [MawwHCKW| NowsK aactod | [Mam] [%]
9|9 16890 612 18114 6511 2488 26| 27758| 44640 62.2 8.59 8.65
12|12 21927 543 13780 6543 1913 13| 22713| 44640 56.9 B8.69 0.72
14114 14230 616 25118 3533 1138 12| 30418| 44640 68.1 B8.43 B.75
1511 23045 647 11111 BR92 1732 12| 21595 44648 48.4 8.75 .78
16| 1 20145 519 14312 7863 1788 13| 24495 44640 54.9 0.68 0.68
17117 21899 827 5302 1378 12| 22741 44640 58.9 8.65 .77
;g ;g 9602 453 6331 6397 1689 16 % 44640 33.7 6.86 .78
3500 643 12281 6349 1719 14 1148 ( 44640 47.4 8.72 8.74
21121 23214 1714 12817 5283 1556 56| 21427 44640 48.0 0.70 8.77
22|22 21457 559 4858 1942 398| 23184| 44640 51.9 8.63 8.77
23 29354 5 5951 2352 152| 15286| 44640 34,2 0.87 8.78
24124 34445 1165 618 5884 2318 226| 18196| 44640 22.8 0.9 0.88
Brynmo 279708 9284 151689 71769 21997 1236f 255975| 535680 47.8 8.71 0.75
fen, (%] 52.7 1.7 28.3 13.4 4.1 8.2 1008.0
flen npect., [%] 3.6 59.3 28.0 8.6 8.5 100.8
Mouwetox Ha pabota: ©1.81.7011 86:00
Kpaj wa pafota: 61.62.2011 06:00
MpoponseHoCT : 4464

Cn 3 Hzeewmaj 3a 3acmoje damnepa

Ha Cnnuu 6 je mpukasaH M3BEILNTaj 32 KOJIWYHMHE NPEBE3EHE pyA€ Mace y OXHOCY Ha Oarepe M Mecra
ncropapa. PezynraTu cynprkasaHu Mpeko oArosapajyhnx Mapuipyra u MpeBe3eHUX KOJHYHHA.
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—— Eyusum AOOEN
PYOHA MACA NO OAMNEPH W BAFEPW

on  ©1.01.2011  cmewa 1

mo  31.81.2811  cMeHa 3

HauuHen napk: Eyuaum

Bpurana;: cute

CELE T 11:50 09.94.2011 1.2 cex.

nucneuep: Wropve TpajaHos Npurun:

namnep | THoc. Typu WMe na MY PyRa jsncswna | Brynwo
(&8 no MY [tl (83 (el

9 85.8 164 |PH-1 12160 3420 15580
20 [PH-2 1140 760 1900
307 [PH-3 20900 8265 28165
57 |0&K-4 2850 2565 5415

12 85.0 351|PH-1 16066 178865 33931
89 |PH-2 1577 7172 8749
286 |PH-3 20320 6628 27019
25 |0&K-4 1485 as8 2453

14 105.8 282 |PH-1 17010 12600 29619
84 |PH-2 a 8820 8620
120|PH-3 11445 1155 12600
12 [0&K-4 1250 a 1260

15 105.0 353|PH-1 21840 15120 36960
196 |PH-2 7455 13125 20580
195 |PH-3 17430 3045 20475
42 |0&K-4 3360 1850 4410

16 105.0 290|PH-1 14385 16065 20450
164 |PH-2 126@ 15968 17220
224|PH-3 17745 5775 23520
20|0&K-4 1250 840 2100

17 110.0 239{PH-1 9350 16940 26290
180 |PH-2 1760 18040 19800
219 |PH-3 16720 7370 24090
125 | 0&K-4 11110 - 2640 13750

19 110.9 272{PH-1 10890 19030 29928
308 |PH-2 3520 30250 33770
227 |PH-3 22880 2090 24970
147 |0&K-4 12650 3520 16170

20 11e.0 190 |PH-1 7201 12374 19575
314 |PH-2 2640 26002 28642
142 |PH-3 11938 2310 14248
123 |08K-4 10544 1100 11644

Cnuxa 6 Tpancnopm pyoue mace

Cucrem SkyLinks ayromarckuoOpal)yje mogaTker HCTOBPEMEHO T€HEPHUPAU3BEIITAjEKOjU CY TOCTYITHU
MPEANOCTaB/LEHUM JIMI[MMA Y 3aBUCHOCTH O] FbUXOBOT XHjepapXHjCKOT MOJI0XKaja y PYAHHUKY.
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Cnuka T Meceunu usgewimaj 3a janosumny Cnuxa 4 Meceunu uzgewmaj 3a pyoy

Ha Cnunum 7 m Cniunm 8 npukaszanu Cy MECEYHHU WU3BEIITAjH 32 TPAHCIOPT PyJe | janoBuHe, a Ha Cruiy 9
u Cnnmwm 10 rpadudky mpuka3 IUIaHUPAHOT U peaTH3UPaHOT IMPoIieca.
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AHamu30M U3BEINTaja KOjH Cy ce paHuje pydHo oOpahusamu y3 mamy nomoh codraepa (Excel u cin.) u
U3BEIITaja KOjH ayTOMaTCKu ce reHepuiry nmomohy cucrema SKyLinks jacHo je na je 3aBucHOCT 011
BpeMeHa Kao (hakTopa CBelcHa HA MHHHMYM.

3. 3BAK/bYYAK

YpaBibame CHCTEMOM Ha OCHOBY 00j€KTHBHO CKYIUbCHLHX TO/IaTaka M TOOHWjCHUX W3BEITaja T03B0JhaBa
JOHOUICHE MPABOBPEMEHNX OJTyKa a TUME C€ IITEeIU Ha MaTEePUjaTHUM U JbYJCKHM pecypcuMa. AHaln3a
nojlaTaka 3a jefiaH JyK{d BPEMEHCKH mepuoja oMoryhyje a ce cMame TPOIIKOBH U ONTHMH3UPA TMPOIIEC
mpomusBoame. Jucmeuepckn cucteM SKyLinks omoryhyje peanqHy aHanm3y mapamerapa CHCTeMa ca
IJbEM BUXOBE ONTHMU3AIHjE Y CBAKOM TIOTIIETY.
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