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Izvod

U referatu se razmatraju potrebe aktiviranja novih lezista uglja koje su predisponirane sistemu
podzemne eksploatacije. Sadasnja proizvodnja, u JP PEU Resavica ostvaruje se u 8 rudnika od oko
700.000 tku godisnje, a ukupne verifikovane bilansne rezerve A+B+C; kategorije iznose 270 mil t
uglja.

Pojedini rudnici iscrpljuju svoje rezerve, te je potrebno u narednom periodu naci zamenu i
povecati proizvodnju, otvaranjem novih rudnika na potencijalno perspektivnim leZistima, a sada
neaktiviranih kao Sto su: Aleksinacko podrucje, Melenice, Poljana, Zabela Kosa, Zapadno-
Moravski basen, Dragacevski basen, Cirikovac (dublji delovi) i dr. u kojima je sadrano oko 417
mil t rezervi uglja, kategorije A+B+C,. Takode na Aleksinackom podrucju evidentirano je nesto
iznad 2 milijarde tona ugljenih skriljaca.

Za ostvarenje ovih ogromnih zadataka nuzno je saciniti novu strategiju, studije i projekte i
uvesti nove tehnologije eksploatacije sa primenom mehanizovanih i automatizovanih sistema i
novih alternativnih tehnologija.

Na ovome treba koordinirano da rade svi stucnjaci iz rudnika, naucnih i strucnih Institucija,
Akademija nauka i drzavnih organa.

Kljucne reci: Strategija razvoja, otvaranje novih leZista uglja, nove tehnologije.

1. UVOD

Mnogo puta je ukazano na stanje u
podzemnoj eksplotaciji uglja Srbije, na
struénim i nau¢nim skupovima, poslovnim
sastancima i na druge nacine. Ve¢ dve
decenije rudnici su u stagnaciji, a
tehnoloski procesi u retrogradnom procesu.
Rudarska mapa stanja u rudarstvu uglja

mnogo se izmenila u poslednje vreme kako
u svetu, Evropi, tako i u nasem okruzenju.
Svi traZze nova odrziva reSenja. Sadasnja
aktuelna tema je aktiviranje novih leziSta
uglja predisponiranih za podzemnu eks-
ploataciju i veoma je znacajna, jer pored
sada aktivnih lezista, iz kojih se iscrpljuju
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sve rezerve, postoje i brojna leziSta u Srbiji,
koja se uz doistrazivanja mogu aktivirati,
odnosno otvoriti, posebno lezista sa veéim
rezervama i povoljnim prirodno geoloskim
uslovima. Perspektiva razvoja rudnika je u
velikoj potrebi izgradnje termoenergetskih
kapaciteta Sto zahteva potrebu osavre-
menjivanja rudnika i1 povecanje proiz-
vodnje, kao i otvaranje neaktvnih lezista i
izgradnju novih rudnika za podzemnu
eksploataciju.
Moze se koncentrisati
glavnih pravaca i to:
1. Doistrazivanja i aktiviranje novih
lezista u Srbiji
2. ReSavanje eksploatacije dubljih
lezista osvajanjem novih tehnic¢ko-
tehnoloskih resenja
3. Uvodenje novih visokomehanizo-
vanih i1 automatizovanih procesa za
otkopavanje uglja
4. Povecanje baze bilansnih rezervi
uglja i eksploatacije slojeva uglja
mogu¢nosti ispod 1,5 m u povo-
ljnim uslovima
5. Priprema i uvodenje novih alterna-
tivnih tehnologija (PGU, PSU,
hidrodobijanje i dr.)

na nekoliko

2. POTREBE DEFINISANJA
STANJA U OBLASTI
NAUCNOISTRAZIVACKOG RADA
I NOVIH TEHNOLOGIJA

Da bi se prevaziSlo sadasnje stanje u
oblasti rudarstva potrebno je preispitati i
inovirati strateSke i programske ciljeve u
ovoj oblasti na svim nivoima strucnih,
nauCnih, drusStvenih, ekonomskih 1
drustvenih institucija.

U domenu naucno-istrazivackog rada u
oblasti rudarstva i geologije koji je sada
veéinom  dezintegrisan, potrebno je
definisati 1 odrediti strateske ciljeve koji
su u skladu sa potrebama razvoja
rudarstva u svim njegovim segmentima,
razvijaju¢i ve¢ dostignuti nivo rada u
zemlji uz transfer svetskih dostignuca.

a) U tom smislu potrebno je detaljno
sagledavati potrebu za reorganizacijom
Institucija (Instituta i1 Projektnih organi-
zacija) koje bi bile prilagodene novim
cilievima uz daleko veéu opremljenost
institucija i osposobljenost kadrova.

b) Da bi se rudarstvo dalje razvijalo
primorano je da brze primenjuje nova
tehnicka dostignuca i nove tehnologije. U
tom razvojnom procesu, racunarske integra-
cione tehnologije ¢e imati znacajnu ulogu jer
integriSu niz inZenjerskih znanja od racu-
narstva, informatike, primenjene robotike,
automatizacije 1 upravljanja procesima
menadzmenta, edukacije i dr. Ovakav pri-
stup vodi ka razvoju informaciono-uprav-
ljackih sistema viSestepene logike sa ugra-
denim funkcijama veStaCke inteligencije i
visokom  nadzorno-upravljackom  efika-
sno$c¢u. Rezultat ovog koncepta je i ideja o
razvoju “inteligentnih” rudarskih masina
”robota”. U viziji bliske buducnosti rudarski
inZzenjer mo¢i ¢e da iz komandnog centra
kompjuterski dostavlja tehnicke naloge i
uputstva do operativno-izvr$nih mesta na
radilistima u rudniku, za izvodenje radnih
operacija, npr. busenja, miniranja, utovara,

transporta,  odlaganja, za  izvodenje
pomo¢nih operacija i dr.
U sklopu takvih trendova, sve je

znacajnije uvodenje satelitskog sistema za
globalno pozicioniranje. Uvodenjem ovog
sistema u rudarstvu omoguceno je lociranje,
u realnom vremenu, pozicija i maSina i
opreme na povrSinskim kopovima, pracenje
dinamike izvodenja rudarskih radova,
precizne navigacije masSinama i dr.

Vodeéi svetski proizvodaci rudarske
opreme i maSina daju znacaj istraziva-
njima i ulazu znacajna sredstva u razvoj
“inteligencije” svojih masina. Primer su
“inteligentni kamioni-damperi” 1 druge
masine.

Najnovija istrazivanja 1 intenzivna
saradnja izmedu rudnika i proizvodaca
rudarskih masina omoguéili su izradu nove
koncepcije u primeni automatizovanih
informaticko-upravljackih procesa u cilju
podizanja produktivnosti i sigurnosti rada u
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rudnicima, kao §to je istrazivacki projekat
“intelitentni rudnik” koji je istrazivan 8
godina, a Ciji su rezultati primenjeni u vise

rudnika u Finskoj.
¢) Sadasnje tradicionalne tehnologije
podzemne  eksploatacije ~ mineralnih

sirovina viSe ne mogu znacajnije uticati na
povecanje produktivnosti i ekonomske
opravdanosti proizvodnje zbog istrose-
nosti tehnoloskih Sema i modela, zbog
veoma duge mreze rudarskih prostorija i
mnogo operativnih procesa dobijanja.

d) Nuzno je pristupiti razvoju nove
doktrine eksploatacije mineralnih sirovina
posebno za leziSta na velikim dubinama
(preko 500 m). Zato poseban znacaj u strate-
giji buduce eksploatacije ima istrazivanje i
primena novih alternativnih tehnologija
(busotinska eksploatacija, podzemnog luze-
nje metala, podzemna gasifikacija uglja,
PSU specifi¢ne metode biotehnologije i dr.

U uslovima eksploatacije lezista mine-
ralnih sirovina u zemljama tranzicije, ove
strateske ciljeve navedene pod a, b, c i d
nuzno je izvoditi postepeno i fazno,
polaze¢i od uvodenja mehanizacije veceg
kapaciteta u tehnoloske procese eksploa-
tacije mineralnih sirovina, zatim njihova
automatizacija 1 robotizacija i u budu-
¢nosti stvaranje uslova za primenu modela
tzv. ”inteligentnih rudnika” kao i vecih ra-
zvoja i primenu “alterativnih” tehnologija.

3. ISKUSTVA U RESAVANJU PRI
MENE NOVIH TEHNOLOGIJA
EKSPLOATACIJE UGLJA U
NEKIM ZEMLJAMA SA
RAZVIJENIM RUDARSTVOM

U poslednje vreme, mnoge zemlje su
se suodile sa velikim problemima, koji se
javljaju u njihovom rudarstvu. Navodimo
neke primere iz Poljske, Ukrajine, Rusije i
Finske c¢ija reSenja su hrabra i na visokom
nivou tehnicke inteligencije, koji mogu
posluziti i nama kao ideje, koje bi
prilagodavanjem u nasim uslovima, mogle

biti od velike koristi, uvodeéi ih kroz
transfer znanja i medusobne saradnje.

3.1. Iskustva poljskog rudarstva

Poljsko rudarstvo, a najvise podzemna
eksploatacija uglja, prolazi kroz intenzivnu
primenu koja se ogleda u slede¢em:

—Smanjenje proizvodnje (kod uglja),
ali uz povecanje produktivnosti u
rudnicima, koji su ostali da
egzistiraju,

—Racionalizuje se model rudnika na
racionalni nivo smanjenja broja
pripremnih jamskih prostorija,

—Vrsi se intenzivno mehanizovanje i
automatizacija rudnika,

—Ostvaruju  se  nova
tehnoloska resenja kao:

tehni¢ko-

a. Izrada kapitalnih prostorija kroz
naslage gline.

b. Slozena kombinovana reSenja
otkopavanja dubljih delova lezista
(do 1000 m) sa kaptiranjem i
degazacijom metala na dubljim
nivoima eksploatacije.

c. Pretvaranje likvidiranih rudnika i po-
vr§ina u spomen muzeje sa poslo-
vnim i rekreacionim sadrzajima.

d. Veéi nivo podgradivanja jamskih
prostorija sa metodom ankerisanja i
na dubinama od preko 1000 m.

e. Mnoga druga reSenja, od kojih je
sada najznacajnije uvodenje auto-
matizacije strugova nove generacije
za otkopavanje tankih slojeva uglja
ispod 1,5 m mo¢nosti sloja.

Prema strategiji koju je izradio Glavni
institut rudarstva Poljske — Katovice, o
razvoju i eksploaataciji uglja, dokazuje se,
da bi rudarstvo moglo funkcionisati moraju
se povecati eksploatacione rezerve i inve-
sticije. Ukoliko do toga ne bi doslo, do 2020.
godine bi se smanjila proizvodnja na 2/3
sadasnjeg stanja. Strategijska Sansa pobolj-
Sanja efekata u rudarstvu jeste u primeni
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tehnologije sa strugovima nove konstrukcije
i upravljanja. Od pre nekoliko godina kon-
centracija otkopavanja u poljskim rudnicima
na Sirokocelnim otkopima primenom
kombajna smanjuje se ispod 3000 t/dan.

Razvoj tehnike otkopavanja sa
strugovima je na najboljem putu da se
realizuje operacija dobijanja na otkopu
bez prisustva ljudi. Dalji razvoj ove
tehnike je sasvim mogu¢ iz sledecih
razloga: zbog brzog razvoja elektronike,
povecanja kapaciteta sistema strugova,
razvoj elektromotora sa moguénoscu
neprekidnog regulisanja brzine radne
glave i uticaja na kapacitet uredaja.

Ovo je omoguéilo ukupnu moderni-

zaciju strugova starog tipa koji se
generalno odnosi na:
—Povecanje pogonskog kapaciteta

struga od 2400 kW do 2800 kW,

—Povecanje preseka pogonskog lanca
struga do 42 m/m,

—Povecanje maksimalne brzine glave
struga do 3,6 m/sec,

—Uvodenje automatizovanog sistema
struganja definisana je dubina zahvata
uglja pri otkopavanju od 5 do 25 cm

—Tehnikom struganja omoguéeno je
dobijanje tankih slojeva.

Moc¢nost ugljenog sloja je jedan od
glavnih parametara koji odlucuje o izboru
tehnologije otkopavanja, a takode i za izbor
uredaja za dobijanje. Sa ekonomskog
stanoviSta moze biti limit ispod 1,5 m za
primenu kombajna za otkopavanje. Doda-
tna teSkoca Cesto postoji zbog otkopavanja
i dela krovine (jalovina) §to ¢ini eksploa-
taciju manje isplativom zbog stvaranja
velike koli¢ine otpadnih materijala.

U rudnicima kamenog uglja u Poljskoj
proizvodi se oko 30 mil t otpada, kojeg
treba uskladiti prema novim propisima EU
1 svesti na najmanju meru.

Postignuti rezultati otkopavanja uglja sa
strugovima su impozantni i iznose u rudniku
”Bogdanka” prose¢no 8200 t/dan (maksi-
malno 16.984 t/dan sa jedno otkopa), u

rudniku  “Zafiowka” oko 3400 t/dan
(maksimalno 4600 t/dan) i rudniku Jas-Mos
oko 3000 t/dan (maksimalno 5050 t/dan).

Moze se potvrditi da dosadasnja
istrazivanja i primena vezana za uvodenje
tehnike sa strugovima nove generacije,
stvara strategijsku Sansu za poboljSanje
efekta rada u rudarstvu.

3.2. Iskustva iz rudarstva Ukrajine

U Ukrajini se eksploatacija nasla u
vrlo slozenim uslovima, posebno posle
raspada SSSR-a, a ogleda u sledecem:

1. Potrebe wu energetici iz uglja
podmiruju sa samo 30%, a ostalo
zavisi od uvoza iz Rusije.

2. Uglavnom je zavrSena -eksploa-
tacija do 500 m dubine, a u
Donbaskom basenu do 1800 m
dubine, ima jo§ 220 milijardi gona
uglja, $to je 2/3 ukupnih.

3. Rudarsko-geoloske karakteristike
uglja su nedovoljne, uglavnom su
to tanki slojevi uglja do 1 m
debljine i strmog pada.

4. Zato su u Ukrajini pristupili novoj
doktrini otkopavanja tankih slojeva
i konstrukciji takvih maSina za
izradu prostorija i otkopavanja, koji
odgovaraju ovim uslovima. To je
novi pravac u razvoju tehnologija u
podzemnoj eksploataciji lezista, sa
mehanizacijom i robotizacijom.

3.3. Iskustva iz rudarstva Rusije

Primena i moguénost uvodenja tehno-
logije podzemnog sagorevanja uglja (PSU)

Tehnologija PSU je namenjena za
sagorevanje rezervi uglja koje se ne mogu
dobiti tradicionalnim tehnologijama, ili zbog
tehnicko-tehnoloskih poteskoca, ili zbog
ekonomskih  nepovoljnosti.  Predstavlja
najjednostavniju alternativnu tehnologiju.

Glavni produkti podzemnog sagore-
vanja uglja su:
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- Vrela voda, koja se moze koristiti za
potrebe toplotnih agregata za lokalne
potrosace (toplifikacija), zatim sta-
klenike voca i povréa, a posle rashla-
divanja voda se moze Kkoristiti, za
zalivanjem sa dopunskim efektom
kao bioloski aktivan produkt.
Generatorski (goreci) gas, kao gorivo
za industrijske i1 stambeno-komu-
nalne potrebe, a takode i kao sirovina
za dobijanje gasa za motore sa
unutra$njim sagorevanjem.
- Elektricna energija, za
lokalnog elektrosnabdevanja.

potrebe

Sporedni produkti PSU mogu biti
visokomolekularna organska jedinjenja,
koja se mogu koristiti za dalju preradu
pomocu poznatih hemijskih metoda.

Oblast moguce primene tehnologije
PSU je:

- Rezerve uglja ostavljene u lezistu,
kao tehnoloski stubovi razliite na-
mene, velic¢ine i konfiguracije u veé
zatvorenim rudnicima, takode i na
eksploatacionim horizontima i otko-
panim delovima aktivnih rudnika.

Rezerve uglja u delovima lezista
povoljne mocénosti i kvalitetu uglja,
ali neotkopani zbog veoma sloZenih
rudarsko-geoloskih uslova (delova
lezista koji su veoma skloni
pozarima, kao i zone opasne zbog
gorskih udara i izbojnih gasova na
eksploatisanim slojevima, itd.).
- Vanbilansne rezerve uglja nekondi-
cionalne po mocnosti, kvalitetu ili
geoloskim uslovima sloja, a takode i
pojedni nekondicionalni delovi na
eksploatisanim slojevima.
Rezerve uglja malih lezista neren-
tabilne za eksploataciju tradicionalnim
metodama, kao i ugljonosne povrsine
koje gravitiraju velikim tektonskim
rasedima i strukturi.

Pojedini stubovi koji mogu sagorevati
treba da sadrZe ne manje od 10000 t uglja.

Vise manjih stubova moze se dobijati
samo grupisanjem ka jamskoj prostoriji,
koja moZze da se koristi kao gasovodna
magistrala pri sagorevanju, a koji su joj
blisko grupisani.

3.4. Iskustva iz rudarstva Finske

I u drugim zemljama, pored navedenih
i analiziranih, radi se na razvoju i
unapredenju novih tehnologija.

Ovom prilikom navedimo jedan, ali
veoma znacajan istrazivacki program za
primenu tzv. “inteligentnih rudnika”, koji
je razraden i primenjen u Finskoj u
intenzivnoj  saradnji  Univerziteta za
tehnologiju u Helsinkiju i rudarske
industrije proizvodaca rudarskih masina.

4. ZAKLJUCNA RAZMATRANJA

- Navedeni primeri u reSavanju razvoja
rudarstva u drugim zemljama ukazuju
na Cinjenicu, da je doSao period
pristupa i snaznih zaokreta za novu
strategiju. Iznesene ideje i iskustva
mogu posluziti za potencijalna
sagledavanja i odredenih reSavanja
koja se mogu prihvatiti i primeniti u
na§im rudnicima sa  sloZenim
rudarsko-geoloskim uslovima.
Istrazivanja  sistema  podzemne
eksploatacije u ugljenim leziStima
Srbije treba usmeriti ka primeni
automatizovane kompleksne opreme
kod konvencionalnih sistema i
mogucénostima osvajanja savremenih
sistema, hidrodobivanja, podzemne
gasifikacije, podzemnog sagorevanja
uglja i dr.

Sva reSenja sadaSnje 1 buduce
eksploatacije, moraju se zasnivati na
principima i kriterijumima odrzivog
razvoja. Ovo znaci da se njima, na
odgovarajuc¢i nacin obuhvata zastita
zivotne sredine, kao problematika od
posebnog nacionalnog znacaja i Sire.
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Abstract

This paper deals with a need to activate the new coal deposits, predetermined for the under-
ground exploitation system. In order to realize this is needed to work out a new development strat-
egy. The current production in JP PEU Resavica is achieved in 8 mines (with 11 production sys-
tems-pit) around 700.000 t/vear, and total verified balance reserves of A+B+C; category are
270mil t of coal.

Some mines exhaust their own reserves, so a replacement is to be found in the future period as
well as increasing of production by opening the new mines on the potential deposits, and now
inactive like: the Aleksinac region, Melenica, Poljana, Zabela Kosa, Zapadno-Moravski Basin,
Dragacevo Basin, Cirikovac (deeper parts) and other in which around 417 mil t of coal reserves,
of A+B+Cj category. Also. in the Aleksinac region, there are more than 2 bil t of oil schist.

For the achievment of these great tasks it is necessary to make a new strategy, studies and pro-
Jjects and to introduce new technologies with the application of new mechanized and automated
systems and new alternative technologies.

All experts from mines, scientific and expert institutions, Academies of science and state au-

thorities should work on this coordinately.

Keywords: development strategy, opening of new coal deposits, new technologies.

1. INTRODUCTION

Many times it points out the condition
of underground coal exploitation of Serbia,
at professional conferences, business meet-
ings and in other ways. For two decades of
stagnation in the mining and process tech-
nologies in the retrograde process. Mining
site in the state of coal mining much has
changed in recent years throughout the
world, Europe, and in our environment.

* Academician SKAIN, IAS, Beograd
™ Ugalj projekt, Belgrade

Everyone is looking for new sustainable
solutions. The current hot topic is the acti-
vation of new coal susceptible to ground-
water exploitation and it is very important,
because now in addition to the active de-
posit, from which exhaust all reserves,
there are numerous deposits in Serbia,
which can be activated by additional re-
search, or open, especially with the large

™" Professor of English Language and Literature, candidate SKAIN-a
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reserves of deposits and low natural geo-
logical conditions. Prospects of develop-
ment of the mine is in great need of build-
ing the capacity of thermal power, which
requires the need to modernize the mine
and increase production, as well as opening
not actives reservoirs and construction of
new mines for underground exploitation.

Can concentrate on a few main direc-
tions, namely:

1. Additional research and activation

of new deposits in Serbia.

2. Solving the exploitation of deeper
reservoirs winning new technical
and technological solutions

3. The introduction of new highly
mechanized and automated proc-
esses for coal mining

4. Increasing the base of balance re-
serves of coal and coal exploitation
possibilities layers below 1.5 m fa-

vorable

5. Preparation and introduction of new
alternative  technologies  (PGU,
PSU, etc.).

2. THE NEEDS OF DEFINING THE
SITUATION IN THE FIELD OF
SCIENTIFIC RESEARCH AND
NEW TECHNOLOGIES

To address the current situation in the
mining industry should review and update
the strategic and programmatic objectives in
this area at all levels of professional, scien-
tific, social, economic and social institutions.

In the domain of scientific research in
the field of mining and geology, which is
now largely disintegrated, it is necessary
to define and determine the strategic ob-
jectives that are consistent with the needs
of development of mining in all its seg-
ments, developing the work already
achieved level in the country with the
transfer of world achievements.

a) In this sense, it is necessary to thor-
oughly perceive the need to reorganize the

institution (the Institute and Project or-
ganization) that would be adapted to new
targets with far greater equipment capacity
of institutions and personnel.

b) To further develop the mining in-
dustry was forced to quickly apply new
technical developments and new tech-
nologies. In this development process,
integration of computer technology will
play an important role because they inte-
grate a number of engineering knowledge
of computer science, computer science,
applied robotics, automation and process
control management, education and oth-
ers. This approach leads to the develop-
ment of information-management system
with integrated multi-level logic functions
of artificial intelligence and high supervi-
sion and control efficiency. The result of
this concept is the idea of developing "in-
telligent" mining machine "robot". The
vision of the near future mining engineer
will be able to command the computer
center delivers technical orders and in-
structions to the operational and executive
of the workings in the mine, to perform
the operations, for example, drilling, blast-
ing, loading, transporting, storing, to per-
form auxiliary operations and others.

Within these trends, the introduction of
the satellite Global Positioning System is
more and more important. The introduc-
tion of this system has enabled the mining
location, in real time, and place machines
and equipment for surface mining, moni-
toring the schedule performance of mining
operations, precision navigation and other
machines.

The world's leading manufacturers of
mining equipment and machinery give
importance to research and invest heavily
in the development of "intelligence" of
their machines. The "intelligent-tipper
trucks" and other machines are an example.

The latest research and intensive coop-
eration between the mine and mining ma-
chinery manufacturers have enabled devel-
opment of new concepts in the implementa
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tion of automated information-management
processes to enhance the productivity and
work safety in mines, such as the research
project "intelligent mine", studied for eight
years, and whose results are applied in sev-
eral mines in Finland.

c) Present the traditional technology of
underground mineral extraction can no
longer significant impact on increasing
productivity and economic feasibility of
production due to exhaustion of techno-
logical schemes and models, for very long
network of mining facilities and many
operational processes to obtain.

d) It is necessary to approach the devel-
opment of new doctrine of exploitation of
mineral resources particularly for deposits
at great depths (over 500 m). Therefore,
special importance in the strategy of future
research is the exploitation and application
of alternative technologies (drilling exploi-
tation, underground leaching of metals,
underground coal gasification, PSU spe-
cific methods of biotechnology and others.

In the exploitation conditions of min-
eral deposits in the transition countries,
the strategic objectives, set out in a, b, ¢
and d, are necessary to be carried out
gradually and in phases, starting with the
introduction of larger capacity machinery
in technological processes of mineral ex-
traction, then their automation and roboti-
zation in the future to create conditions for
application the so-called model "Smart
mines" as well as the major development
and use of "alternatives" technology.

3. EXPERIENCE IN SOLVING
THE APPLICATION OF NEW
TECHNOLOGY COAL MINING
IN SOME COUNTRIESWITH
DEVELOPED MINING

In recent years, many countries have
faced major problems, which occur in
their mining operations. Here are some
examples from Poland, Ukraine, Russia

and Finland, whose solutions are the brave
and the high level of technical intelli-
gence, which can serve us as an idea, ad-
justed in our conditions, could be of great
benefit, introducing them to the transfer of
knowledge and mutual cooperation.

3.1. Polish mining experience

Polish mining industry, mostly under-
ground coal mining, going through the
intense usage that is reflected in the fol-
lowing:

- Reduction of production (for coal),
but with the increase in productivity
in the mines, which remain to exist,

- Rationalize the model of the mine on
a rational level reductions of prepara-
tory parts of the mine,

- Conducts intensive mechanization
and automation of mining,

- Achieve new technical and techno-
logical solutions as:

a.Production of capital
through the layers of clay.

b.Complex combination solution min-
ing of deeper parts of the deposit (up
to 1000 m) to capture and degassing
of metal on the deeper levels of ex-
ploitation.

c.Conversion of land mines and settled
into a memorial museum with busi-
ness and recreational facilities.

d.Higher levels of supporting parts of
the mine with the method of anchor-
age and at depths of over 1000 m.

e.Many other solutions, one of which
is now the most significant introduc-
tion of a new generation of auto-
mated lathes for mining of thin coal
layers below 1.5 m thick layer.

facilities

According to the strategy prepared by
the Chief Mining Institute of Poland - Ka-
towice, on the development and exploita-
tion coal, it is argued, that the mining
might have to work to increase the exploi-
tation reserves and investments. If it
would not come until 2020, in order to
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reduce the production of 2/3 of the current
situation. The strategic opportunity to im-
prove the effects of mining is the applica-
tion of technology, lathe with new con-
struction and management. Since a few
years ago the concentration of mining in
the field of mines dug using long walls
combines reduced below 3000 t/day.
Development of mining technology
with the lathe is on track to realize the
operation of obtaining the spoil without
the presence of people. Further develop-
ment of this technique is quite possible for
the following reasons: due to the rapid
development of electronics, increasing
system capacity lathes, motor develop-
ment with the possibility of regulating the
speed of continuous working of the head
and impact on device capacity.
This allowed the overall modernization of
the old type lathes that generally refers to:

- Increase the capacity of the drive
lathe from 2400 kW to 2800 kW,

- Increasing the drive chain section
lathes up to 42 m / m,

- Increase the maximum speed of the
head lathe to 3.6 m / sec,

- Introduction of an automated scraping
system is defined by the depth of the
coal mining operation from 5 to 25cm

- Scraping technique allows obtaining
thin layers.

Thick of coal seam is one of the main
parameters that determines the choice of
technology, mining, and also to select the
devices to obtain. From the economic
point of view may be 1.5 m below the
limit for the application combines the ex-
cavation. An additional difficulty is often
due to the excavation of top soil and (tail-
ings), which makes exploitation less prof-
itable due to formation of large quantities
of waste materials.

In coal mines in Poland produced
about 30 million tons of waste that must
be matched by new EU legislation and
minimized.

The results achieved with coal mining
lathes are impressive and the amounts in
the mine "Bogdanka" approximately 8200
t / day (maximum of 16 984 t / day with a
stope) in the mine "Zafiowka" about 3400
t / day (maximum of 4600 t / day) and
mine Jas-Mos about 3000 t/day (maxi-
mum of 5050 t / day).

One can confirm that current research and
applications related to the introduction of
techniques with a new generation of
lathes, creates a strategic opportunity to
enhance the effects of mining.

3.2. Experience of the mining
in Ukraine

In Ukraine, the operation itself in very
difficult conditions, especially after the
collapse of the USSR, and reflected in the
following:

- The needs of the energy from coal
settled with only 30% and remained
dependent on imports from Russia.

It is mostly completed harvesting up
to 500 m depth, and Donbasks basin
to 1800 m depth, there are 220 bil-
lion t of coal, which is 2/3 of the to-
tal.

Mining and geological characteristics
of coal are scarce, mainly to thin coal
seams up to 1 m thick and steep de-
cline.

Therefore, in the Ukraine access to
the new doctrine of thin layers of the
excavation and construction of such
machines for the premises and exca-
vation, which correspond to these
conditions. This is a new direction in
the development of technology in
underground mining deposits, with
the mechanization and robotization.

3.3. Experience of the
mining in Russia
The application of technology and the

possibility of introducing an underground
coal combustion (PSU).
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Technology PSU is designed for com-
bustion of coal reserves which are not ob-
tainable with traditional technologies, due
to technical or technological difficulties, or
because of economic disadvantages. It is
the simplest alternative technology.

The main products of underground
coal combustion are:

- Hot water, which can be used for
heat generators for local consumers
(district heating), followed by fruit
and vegetable greenhouses, and after
the cooling water can be used for
watering the additional effect as a
biologically active product.

- Generator (burning) gas as fuel for
industrial and housing and commu-
nal needs, and also as a raw material
for obtaining gas for internal com-
bustion engines.

- Electric power, for the local electric-
ity supply. PSU secondary products
can be high molecular organic com-
pounds, which can be used for fur-
ther processing by known chemical
methods.

Area of possible applications of the
technology PSU:

- Coal reserves left in the cradle, as
technological poles for various pur-
poses, sizes and configurations for
the closed mines, and also the ex-
ploitation horizons and mined out
areas of active mines.

- Coal reserves in parts of the bearing
and thick good quality coal, but be-
cause not digged very complex min-
ing-geological conditions (bearing
parts that are very prone to fires and
hazardous because of the mountain-
ous zone and discharge gas attack on
the exploited classes, etc..).

- Off-balance reserves of coal non-
conventional by thick, quality or
geological conditions, seams, and
also simplifies non-conventional
parts of the exploited classes.

- Small deposits of coal reserves un-
profitable for mining using the tradi-
tional methods, and coal-bearing ar-
eas to gravitate to major faults and
tectonic structure.

Some columns that can burn should
contain not less than 10,000 t of coal.
Several smaller pillars can only be ob-
tained by grouping to shafts room, which
can be used as the main combustion gas
pipeline, and that it closely grouped.

3.4. Experience of the mining
in Finland

In other countries, in addition to the
above and analyzed, it is development and
improvement of new technologies.

On this occasion, let us mention one,
but a very important, research program for
the implementation of the so-called
"Smart mines", which was developed and
implemented in Finland in the intensive
cooperation of the University of Technol-
ogy in Helsinki and mining industries
manufacturers of mining machinery.

4. CONCLUSIONS

- The above examples in addressing
the development of mining in other
countries indicate that access period
has come and the strong shift to a
new strategy. Presented ideas and
experiences can be used for certain
contingent consideration and resolu-
tion that can be accepted and applied
in our mines with complex mining-
geological conditions.

- Research systems in underground
mining coal deposits of Serbia
should be directed towards the ap-
plication of complex automated
equipment and systems for conven-
tional capabilities conquests of mod-
ern systems, underground gasifica-
tion of underground coal combustion
and others.
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- All decisions of the present and fu-
ture exploitation must be based on
the principles and criteria of sustain-
able development. This means that
they are, appropriately includes en-
vironmental protection, as well as is-
sues of particular importance and
beyond.
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