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Uvod

Banska c¢innost’ patri medzi finanéne
najnarocnejsie ¢innosti.

Snaha 0 zvysenie produktivity
a znizenie vyrobnych ndkladov je velmi
aktualnou a prvoradou tilohou.

Komplexné logistické rieSenie
zlozitych procesov prebiehajucich
v modernej bani vyzaduje taky systém
riadenia, ktory by zabezpec¢il bezporuchové
araciondlne toky materialov a sluzieb zo
skladov na povrchu bane vertikalnou alebo
horizontalnou dopravou az na jednotlivé
poruby s cielom zabezpecit’ plynuly spitny
tok vytazenej suroviny (najlepsie uz
spracovaného produktu pripraveného ku
kone¢nej distribucii  k  spotrebitelovi)
z jednotlivych porubov pri:

Introduction

Mining activity belongs to the most
exacting activities.

Very actual and primary task is the
effort for productivity increase and
production costs depression.

The complex logistical solution of
complicated processes, which are in
progress in modern mine, demands such
a system of control, as provides for failure
free and rational material flows and
services from stores to the top of mine by
vertical and horizontal transport and it is
with goal to provide for fluent return flow
of extracted material from individual
places by:
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e optimalnej koncentracii pracovnikov,

e cfektivnom vyuzivani dobyvacich,
manipulac¢nych, zabezpecovacich
prostriedkov.

K ¢iastkovym optimalizaciam jednotlivych
¢innosti v banictve (materialno — technické
zabezpecenie, doprava, dobyvanie,
skladovanie, distribucia...) najmé v dne$nej
dobe musi pribudnut’:
¢ logistické posudenie celého komplexu
¢innosti,
e systémovy pristup ku konkrétnej
Strukture,
e globalna optimalizacia logistickych
procesov.

Doprava okrem dobyvania tvori druha
najvyznamnejsiu sucast’ banskej ¢innosti.
Doprava tak tvori doleziti  zlozku
riadiaceho  procesu a  musi byt
optimalizovand, aby sa zabezpecilo
znizenie vplyvov, ktoré ju spomaluju,
prerusuji alebo znemoznuja jej efektivnu
¢innost’ v banskej prevadzke.

1 Dopravny systém v banskej prevadzke
ako subsystém modelovej Struktury
bane
Modelova Struktura hlbinnej bane ma
svoj zloZzenie a z hladiska procesného sa
sklada z Styroch hlavnych podsystémov:
e vyrobnych (tazobnych procesov),
e procesov zabezpecujucich vyrobu,
e riadiacich procesov,
e dopravnych procesov.
Dopravné procesy zabezpecuje
dopravny systém obsahujuci:
e dopravu materialu
¢ dopravu rubaniny,
e dopravu 0sob.

Dopravny systém je teda tvoreny
stiborom prvkov, medzi ktorymi existuju
vazby a vzt'ahy, preto mozeme
konsStatovat, ze ma urditG uroven
organizovanosti.

e optimal concentration of workers,
e cffective exploitation of cutting,
bucking, transport and block devices.

Nowadays, to partial optimalization of
individual activities in mining (material-
technical ~ safety, transport, mining,
holding, distribution...), it must increase:
e logistic examination of complete
complex of activities,
e system approach to concrete
structure,
e global optimalization of logistical
processes.

In addition to mining the transport
forms the second most considerable part of
mining activity. So the transport forms the
important element of operative process and
it must be optimized, that it provides for
influences reduction, which decelerate,
disconnect or preclude its effective activity
in mining operation.

1 Transport system in mining operation
as a subsystem of model mine structure

Model structure of deep mine has its
composition and in term of process it
consistes of four main subsytems:

e production processes (mining).
e processes to product cap,

e directing processes,

® {ransport processes.

Transport system covers transport
processes and it contains:

e material transport,

® raw ore transport,

e persons transport.

Transport system is created from
package of elements, among which are
bonds and relations, therefore we can state,
that it has the specific level of
organization.
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Dopravny systém je tvoreny dvoma
hlavnymi skupinami mnozin (Obr. 1):

mnoZzina prvkov

(dopravnikov)

Transport system is created by two main
groups of aggregates (Fig.1).

mnozina vizieb a
vzt'ahov

Obr. 1 Zlozenie dopravného systému v bani
Fig. I Composition of mining transport system

Dopravny systém bane zabezpecuje ako
horizontélnu, tak aj vertikilnu dopravu
(usekovu, centrdlnu) smerom do hlbinnej
bane a smerom z nej na povrch, naviac I
to obojsmerna doprava osob, materialov
a zariadeni (Obr. 2).
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Transport  system of mine insures
horizontal and vertical transport (sector,
central), too. Abd it is in the direction of
deep mine and of surface and it is
a bilateral transport of persons, materials
and devices (Fig.2).

skladka

hlusina

zasobnik dopravnik

dopravnik D skip

Obr. 2 Schéma zndzornenia dopravného systému (mnoziny prvkov)
Fig.2 Scheme of transport system illustration (aggregate of elements)

Proces optimalizacie dopravného systému
je mozné¢ zjednodusene charakterizovat
Styrmi krokmi:

e zostavenie simula¢ného modelu

dopravného systému,

e verifikicia vytvoreného modelu,

¢ vykonanie skusok s modelom,

e vyuzitie vysledkov pre optimalizaciu,

Banska doprava vsak musi naviac
zabezpecit' i silad medzi technologickymi
a upravarenskym procesom a to z hl'adiska
optimalizacie ekonomickych parametrov
ako su napriklad:

The process of transport system
optimalization is possible simplified to
characterize with four steps:
e formation of transport system
simulation model,
e verification of created model,
e execution of experiments with model,
e exploitation of results for
optimalization.
Mining transport have to supply an accord
between technological and modification
process and that is on the part of
economical parameters optimalization, for
example:
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e produktivita,
e rentabilita,
e zisk z predaja.

Pre tvorbu modelu procesu dopravy
vbani modzeme vyuzit Sirokt $kalu
simula¢nych prostriedkov.

Existuje mnozstvo aplikovatelnych
programov, ktoré by mali umoziiovat’:

e variabilitu vstupnych udajov,

e globalnu optimalizaciu parametrov,

e zabezpecenie kontinuity preprav.
tj. projektovanie dopravnych systémov
bane.

Jednym zo zvlast vhodnych je
program Extend od firmy Imagine THAT
inc.. Extend patri do skupiny simula¢nych
systémov 6. generacie. Je objektovo -
orientovany, urceny pre tvorbu diskrétnych
aj  spojitych  modelov, umoZiujuci
vykonavat’ ¢asovu, kapacitni aj ndkladovu
analyzu, what-if analyzu, analyzu citlivosti
na zmeny vstupnych parametrov.

Modelova §truktira bane (MS) pre
simuldcie a optimalizacie prebiehajtcich
procesov musi v znacnej miere verne
odrazat>  organizacni  Struktaru Mo,
funként  Struktiru Mg,  informacnt
Struktaru  M;, ¢o je mozné vyjadrit
vzt'ahom:

MS = {Mo, Mg, M}
ktory vyjadruje zlozitt mnozinu védzieb
a vztahov skimaného dopravného
systému. Program  Extend disponuje
dobrym  prepojenim s databazovymi
produktmi  atabulkovymi  procesormi
(napr. Excel). Naviac tento program
umoziuje vizualizaciu (animéciu),
prehl'adnt prezentaciu vysledkov a hlavne
zmenu parametrov aj pocas priebehu
vlastnej simuldcie, ¢o sa da vyuzit' pri
imitovani nahlych zmien geologicko-
banskych podmienok a inych
predvidatelnych a nepredvidatelnych
krizovych situacii pri ¢innosti dopravného
systému bane.

e productivity,
e rentability,
e profit from sale.

By model creation for transport
process in mine we are able to improve
a broad range of simulation means.

There is a gerat number of applicable
programs, that should provide:

e variability of input indication,

e global parameters optimalization,
e provision of transport continuity.
i.c. projection of mine transport system.

Program Extend from firm
ImagineTHAT inc. is very suitable. Extend
falls into group of simulation systems of
6th generation. It is object oriented, stated
for creation of discreet and linear models,
too. It provides to perform of time,
capacitive and expense analysis, too, what-
if analysis, analysis of sensitivity for
changes of input parameters.

Mine model structure for simulation
and optimalization of paralel processes
must throw back: organizational structure
Mo, functional structure Mg, informational
structure M;, which is possible to present
by relation:

MS = {Mo, Mr, My}

which presents a complicated aggregate of
connections and terms of examined
transport system. The program Extend
diposes of good connection with database
products and spreadsheet processors (for
examle Excel). In addition this program
enables visualization (animation),
summary solution presentation and mainly
it enables parameters modification also
during the course of own simulation and it
is possible to use this by imitating of
geologic-mining condition sudden changes
and by other foreseeable and unforeseeable
crisis situation in activity of mine transport
system.
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Zaver

Dopravny systém v banske;j
prevadzke ako subsystém modelovej
Struktary bane je potrebné spravne
koncipovat a vhodne modelovat’
dostupnymi  softvérovymi  produktmi.
Jednym z takychto poprednych produktov
je program Extend, ktory je zvlast vhodny
na podmienky banskej prevadzky.

Conclusion

Transport system in mining operation
as a subsystem of model structure of mine
is necessary to anicety prepare and
properly model by the help of available
software products. The program Extend is
one of this fore most products, that is
particularly suitable for conditions of
mining operation.
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