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anbic}e zahzéraky na urcenie tizkeho miesta v procese upravy sideritovej rudy.
kodnoczge mozné opatrenia na zlepSenie riadenia deprm{y, poskytuje zdkladny
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process of the s;demzc iron ore dresszng It proposes and evaluates potential measures to
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proposals, the

of whzck is to reduce operaz‘mg costs related to tke downtxme of the
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ement, haulage, sideritic iron ore

62



D.Marasova, V.Taraba, G.Fedorko — Haulage management in the sideritic...

T&L —12/07

1 UVOD

Podnik Siderit s.r.o. Nizna Slanid je v
stcasnosti jedinym zdvodom na tazbu a
upravu Zzeleznych rad na Slovensku.
Hlavnou ¢innost'ou spolo¢nosti Siderit s. r.
0. Niznd Slana je taZzba sideritovej rudy
(FeCO3) hlbinnym spdsobom na loziskach
Mano - Gabriela a Kobeliarovo. Banska
prevadzka zabezpefuje tazbu s rocnou
kapacitou cca 900 kt. rok”. Geologické
zasoby (30 mil. ton) pri sucasnej tazbe a
podmienkach  determinuji  Zivotnost’
zavodu na 25 — 30 rokov.

Ak vytazend sideritova ruda neobsahuje
dostato¢né mnozstvo uZzitkovych zloZiek,
musi prejst’ procesom upravy. Vysledkom
je finalny produkt upravy (vysokopecné
pelety), ktory dosahuje pozadované
kvalitativne parametre vhodné pre dalsie
spracovanie v hutnickych  zavodoch.
Proces uUpravy ma 5  hlavnych
technologickych uzlov: drvenie, suchu
vysokointenzitnid magneticki  separaciu
(dalej SVIMS), magnetické praZzenie
v rotanych peciach, nizkointenzitnt
mokri magnetickd separaciu a peletizaciu.
V kazdom technologickom uzle prepravu
materidlu zabezpecuje niekol’ko pasovych
dopravnikov. Rovnako aj preprava
materidlu medzi jednotlivymi uzlami je
zabezpecovana pomocou pasovych
dopravnikov. Napriklad, z procesu drvenia
je Zelezna ruda prepravovana vodorovnym
pasovym dopravnikom na dopravnik rudy
do procesu SVIMS. Z procesu SVIMS do
procesu magnetického prazenia je preprava
zabezpeCovana pasovym dopravnikom
prepravujucim magneticky  podiel.
Z procesu magnetickej separacie do
procesu peletizacie  je preprava
zabezpeCovana dopravnikom na prepravu
koncentratu. Na konci procesu peletizacie
si  umiestnené  expeditné  pasové
dopravniky. V celom  procese upravy
sideritovej rudy sa vyskytuje cca 30
pasovych dopravnikov.
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1 INTRODUCTION

Currently, Siderit s.r.o. Nizna Slan4 is the
only plant engaged in iron ore mining and
dressing in Slovakia. The main line of
business of Siderit s. r. 0. Nizna Slana is
underground mining of sideritic iron ore
(FeCO;) in Man6 - Gabriela and
Kobeliarovo deposits. Mining operation
provides for mining with the annual
volume of ca 900 kt.year”. Current mining
under present conditions together with
geological reserves (30 million tons)
determine plant’s lifetime to 25 — 30 years.

If the mined sideritic iron ore does not
contain sufficient quantity of useful
components it needs to undergo dressing
process. This results in a final dressing
product  (blast-furnace pellets) with

- required quality parameters suitable for

further processing in metallurgical plants.
The dressing process consists of 5 main
technological points: breaking down, dry
high-intensity magnetic separation
(hereinafter referred as DHIMS), magnetic
roasting in rotary furnaces, wet low-
intensity ~ magnetic  separation  and
pelletizing. In each technological point,
several belt conveyors haul the material.
Similarly, material haulage between
individual points is based on belt
conveyors. For example, the iron ore is
hauled by the horizontal belt conveyor
from the process of break down to the
conveyor hauling it to DHIMS process.
The belt conveyor hauling the magnetic
share provides the haulage from DHIMS to
the process of magnetic roasting. The
conveyor for separate haulage ensures the
haulage from magnetic separation process
to the process of pelletizing. At the end of
the pelletizing process there are delivery
belt conveyors located. In total, there are
ca 30 belt conveyors used in the sideritic
iron ore dressing process.
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2 RIADENIE PASOVEJ DOPRAVY

Ak budeme cely technologicky proces
upravy sideritovej rudy povazovat za
systém, zhladiska jeho riadenia bude
pasovy dopravnik jednym z dolezitych
objektov riadenia. Tak ako v kaZdom
systéme ivtomto sa nachadzaju prvky,
ktoré mdzu  systém  obmedzovat,
ohrozovat' a zniZovat' jeho produktivitu.
Takyto prvok je ureny ako uzke miesto.
KedZe jednym zo zakladnych cielov
podniku je zniZovanie nakladov vyroby
a tak zvySovanie konkurencie schopnosti je
nutné, aby cely systém pracoval bez
prestojov s ¢o najvy$Sou produktivitou

1781 K splneniu
tohoto zakladného ciela je nevyhnutné
optimdlne  vyuzivanie uzkych miest
v celom procese vyroby od tazby az po
expediciu. Podstatni Cast’ procesu upravy
sideritovej rudy tvori preprava materidlu
pasovymi dopravnikmi. Preto je dolezité
spravne riadenie systému pasovej dopravy.
Hlavnou ulohou a ciel'om riadenia pasovej
dopravy je v podstate koordinicia
vstupujlcich a vystupujucich mnozZstiev
materialu, riadenie ich plynulého priebehu,
znizovanie dopravnych nakladov pri
zachovani potrebnej prepravnej kapacity,
dodrzani Casu prepravy a doslednom
vyuzivani moZnosti racionalizacie v ramci
celého prepravného retazca [2]. Proces
riadenia dopravy by mal byt zamerany
najmi na stanovenie cielov na ziklade

vytyCenia stratégii, prognézovania
a planovania; organiziciu dopravy za
ucelom  vymedzenia  pravomoci a

zodpovednosti za rieSenie uloh;
rozhodovanie podl'a hodnotiacich kritérii a

nasledné prijatie rozhodnuti. Medzi
najdolezZitejSie ftechnické kritéria patri
predovsetkym: prepravna rychlost’,
kapacita dopravy, bezpecnost’,
spol'ahlivost, pohotovost’. Medzi
najdoleZitejSie  ekonomické ukazovatele

patria predovsetkym : naklady na prepravu,
spotreba a energeticka néaro¢nost’, potreba
investicii, pocet pracovnych sil. Z hl'adiska
dokonalej realizacie pasovej dopravy
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2 BELT HAULAGE MANAGEMENT

If the entire technological process of the
sideritic iron ore dressing is deemed to be a
system, the belt conveyor will be one of
significant objects of the management in
respect to the system management. As all
systems, this one also contains
components, which can limit, threaten and
reduce its productivity. This component is
identified as a problematic segment. Since
one of the primary objectives of the plant
is to reduce production costs and thus
increase competitiveness, it 1S necessary
the entire system works without any
downtime and with as high productivity
and low costs as possible. In order to meet
this primary objective the optimum use of
problematic segments within the whole
production system from mining to
shipment is necessary. A significant part of
the sideritic iron ore dressing process is
formed by material haulage using belt
conveyors. Thus the correct belt haulage
system management is important. In
principle, the main task and the objective
of the belt haulage management is based
on coordination of incoming and outgoing
material quantities, management of their
continuous flow, reduction of haulage
costs with maintaining necessary haulage
capacity, maintaining haulage time and
consistent use of rationalization options
within the whole haulage chain [2].
Haulage management process should aim
especially at objective setting on the basis
of strategy determination, forecasting and
planning; haulage organization for the
purpose of defining the power and
responsibility for the task solution;
decision-making according to evaluation
criteria and subsequent decision adopting.
The most important technical criteria
include  especially:  haulage speed,
capacity, safety, reliability and readiness.
The most important economic indicators
include  especially:  haulage  costs,
consumption and energy intensity, need of
investments and the quantity of labour
force. In respect of perfect belt haulage
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2 minimalizicie nakladov treba zvolit’ taky
systém  prepravy, aby  bol ¢o
najhospodamej$i. Pri volbe dopravnych
prostriedkov treba reSpektovat: princip
wroby, technické kritérid hodnotenia,
nakladovost. Princip vyroby vyplyva z
charakteru technologického procesu. Pri
bromadnej  vyrobe  stipa  vyznam
kontinudlnych dopravnych systémov a tlak
nato, aby dopravné a vyrobné postupy boli
casovo presne zladené. Technické kritéria
hodnotenia  poskytuju  informacie o
parametroch  jednotlivych  dopravnych
zariadeni. Sledujeme prepravované
mnozstvo za Casovu jednotku, rychlost’
prepravy, prekonavanie stipania, druh
pohonu a iné technické a technologické
ukazovatele. Ndkladovostou sledujeme
zakladné nékladové polozky. Vyska
nakladov na prevadzku dopravného
zariadenia vSak nemoéze byt absolitnym
kritériom, ale iba ako jedno z délezitych.

Riadenie pdsovej dopravy ale aj inych
dopravnych systémov je dané v zasade
tymito zakladnymi velicinami:
prepravovanymi  substratmi  (material,
suroviny, polovyrobky, vyrobky a pod.),
prepravnou intenzitou, prepravnou trasou,
zakonodarnym  ustanovenim. Odrazom
tvchto veli¢in su faktory dopravného
systému, ku ktorym zarad’ujeme: optimalne
vyuzitie (funkéné a Casové vyuzitie), vyssi
stupen servisu, flexibilitu (prisposobenie sa
prevadzkovym podmienkam) a
ransparentnost  (informdacie o aktualne;j
situdcii, uréenie ukazovatelov, uctovanie
nakladov). Prepravovany substrdt je
zvyCajne spojeny s problémom charakteru
prepravovaného materidlu z hl'adiska

dalSej prepravy a upotrebenia vo
vyrobnom procese.
Prepravnd intenzita je dana narokmi

prepravovan¢ho tovaru podla velkosti
mnozstva za Casovu jednotku. ZnacCne
zavisi od typu vyroby. Pri kusovej vyrobe
je intenzita nizka, smerom k vy$§im typom
vyroby sa zvySuje. Prepravnd trasa (cesta)
vyjadruje vzdialenost’ medzi pociatoénym
a kone¢nym bodom realizovanej prepravy
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organization and cost minimization, there
should be the most economical haulage
system selected. When selecting means of
haulage it is necessary to take the
following into account: production
principle, technical evaluation criteria and
the costs. Production principle results from
the character of the technological process.
In case of mass production the importance
of continuous haulage systems increases
together with the pressure on accurate
timing of haulage and production
processes. Technical evaluation criteria
provide information on parameters of
individual haulage facilities. We monitor
hauled quantity per time unit, haulage
speed, overcoming of gradient, type of
drive and other technical and technological
indicators. The costs include monitoring of
basic cost items. The amount of operating
costs of the haulage facility, however,
cannot be an absolute criterion but only
one of significant ones.

In principle, the belt haulage management
together with other transport systems is
determined by the following basic
quantities.: hauled substrates (material, raw
materials, semiproducts, products and the
like), haulage intensity, haulage route and
provisions stipulated by law. These
quantities are reflected in the haulage
system factors, which include: optimum
use (functional and time use), higher level
of service, flexibility (adaptation to
operating conditions) and transparency
(information on  current  situation,
determination of  indicators, cost
accounting). Hauled substrate is usually
related to the nature of hauled material
with respect to further transportation and
use 1in production process. Haulage
intensity 1s specified by the requirements
of hauled goods according to quantity per
time unit. It significantly depends on type
of production. In case of piece production
the intensity is low and grows higher with
higher types of production. Haulage route
(way) expresses the distance between the
initial and final point of performed goods
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tovaru, vratane prekonanych uroviiovych
rozdielov. Legislativne ustanovenia
charakterizuji pravne normy, ktoré sa
viaZu na prepravu tovaru a zaobchadzania
s nim. Aby bolo mozné na jednej strane
uspokojitt  rastice  poziadavky  na
skracovanie doby prepravy, minimalizaciu
zasob a na druhej strane celit' tlaku na
znizovanie nakladov, musia byt dopravné
systémy optimalne planované,
nasadzované a vyuzivané.

3 RIADENIE PASOVEJ DOPRAVY
V PROCESE MAGNETIZACNEHO
PRAZENIA

Pri uprave sideritove;j rudy
v technologickom uzle - magnetizacné
prazenie sa nachadza 10 pasovych

dopravnikov: dopravny péas magnetického
podielu zcCasti SVIMS, dopravny pas,
ktorym sa ruda zavaZza do zasobnika pred
rotaéné pece (dalej RP), dopravny pas,
ktorym sa dopravuje ruda do RP, dopravny
pas odsunovy, ktorym sa ochladena ruda (
prazenec ) dostava kpasu €. 10, Sikmy
dopravny pas - hadicovy, tymto sa
praZzenec dopravuje na pas €. 11, reverzny
dopravny pas, pomocou neho sa plnia
zasobniky pred gulovym  mlynom,
v pripade preplnenia zasobnika na skladku
prazenca vedla RP, dopravny pas
odsunovy, tymto pasom sa prazenec
dopravuje na d’al$i dopravny pas rozvodu
prazenca, pokial' su preplnené zasobniky
pred gulovymi mlynmi, dopravny pas
rozvodu praZenca, tymto dopravnym
pasom sa prazenec  rozmiestiluje na
miesta skladky vedla RP podla volnej
kapacity na skladke, zavazaci pas, zavazaci
pas. (obr. 1).
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haulage, including overcame level
differences. Provisions stipulated by law
are characterized by legal standards related
to goods transportation and handling. In
order to satisfy growing requirements to
shorten  haulage time and stock
minimization on one hand and to face the
pressure related to cost reduction on the
other the haulage systems should be
optimally planned, employed and used.

3 BELT HAULAGE MANAGEMENT
IN THE MAGNETIC ROASTING
PROCESS

In sideritic iron ore dressing process at the
technological point of magnetic roasting
there are 10 belt conveyors: conveying belt
for magnetic share from DHIMS part,
conveying belt to charge the bin with the
ore before rotary furnaces (hereinafter
referred to as RF), the conveying belt
hauling the ore to RF, pull out conveying
belt, which hauls cooled ore (calcined ore)
to the belt No. 10, inclined hose conveying
belt, by which the calcined ore is hauled to
the belt No. 11, reversal conveying belt, it
is used to fill bins before ball mill and if
the bin is overfilled, to haul the calcined
ore to the calcined ore dump next to the
RF, pull out conveying belt by which the
calcined ore is hauled to the next
conveying belt for calcined ore distribution
if the bins before the ball mills are
overfilled, calcined ore distribution
conveying belt which is used to distribute
the calcined ore to the dump next to the RF
according to the free capacity of the dump,
charging belt, charging belt. (Fig. 1).
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Obr. 1 Schématické zndzornenie magnetického prazenia v procese upravy sideritovej rudy
Fig. 1 Schematic representation of the magnetic roasting in the process of sideritic iron ore
dressing

1 dopravny pas magnetického podielu, 2- automaticky vzorkova¢ vsadzky , 3- nohavicovy skiz, 4-dopravny pas, 5 — zasobnik
rudy, 6 — automaticky vaziaci davkovag, 7 — rotaéné pec, 8 — chladi¢, 9 - dopravny pas odsunovy, 10 — Sikmy hadicovy
dopravny pas, 11 — reverzny dopravny pas, 12 — odsunovy dopravny pas, 13 — dopravny péas rozvoru prazenca, 14 —
kombinovany mokry odlugovag, 15 — ventilator, 16 — kalové &erpadio, 17 — vymennik tepla, 18 - ventilator studeného vzduchu,
19 — elektroodlugovag, 20 — hlavny ventilator, 21 — mie$acia nadrz, 22 — kalové cerpadio, 23 — skladka prazenej rudy, 24 —
krabakovy vratok, 25 — zavazaci pas, 26 — zavazaci pas, 27 — zasobnik prazenej rudy.

1 Conveying belt for magnetic share, 2- automatic ore charge sampler, 3- running chute, 4-conveying belt, 5 — ore bin, 6 —
automatic weighing batcher, 7 — rotary furnace, 8 — cooler, 9 — pull out conveying belt, 10 - inclined hose conveying belt, 11 —
reversal conveying belt, 12 — pull out conveying belt, 13 — calcined ore distribution belt, 14 —combined wet separator, 15 —fan,

16 — mud pump, 17 — heat exchanger, 18 - cold air fan, 19 — electric separator, 20 — main fan, 21 — mixing tank, 22 — mud

pump, 23 — calcined ore dump, 24 — scraper winch, 25 — charging belt, 26 — charging belt, 27 — calcined ore bin.

Riadenie dopravy moze byt postaven€ na
myslienke ,,Ak dopravu zvladne uzke
miesto v danom dopravnom systéme, mali
by ju zvladnut aj ostatné prvky
dopravného systému. Potom staci, ak
optimalne vyuzijeme kapacitu tUzkeho
miesta. Zabezpecime jeho bezporuchovy
chod.

Uzke miesto mozeme uréit tak [1] , Ze
bud’ z histérie pozname, ktory z prvkov je
tizke miesto, alebo vypoclitame kapacitné
naroky na jednotlivé stroje ( dopravniky )
z jednotkovych operacnych Casov tij.

KM;=max {3} ti; },preJ=1,2, ...

The haulage management may be based on
the idea “If the problematic segment in the
given haulage system manages the
haulage, other components of the haulage
system should manage it as well”. Than it
is enough to use optimally the capacity of
the problematic segment. We will provide
for its smooth operation. The problematic
segment may be determined on the basis of
the fact that [1] the component is
historically known as the problematic
segment or capacity demands for
respective machines (conveyors) will be
calculated from unit operating times t ij

(1)

Nech KM; — je maximélne, potom stroj J je uzke miesto.
Let’s consider KM; — be the maximum, then J machine is a problematic segment.
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Zo siete desiatich dopravnikov je zrejmé,
Ze za uzke miesto sa mozZe povazovat
hadicovy dopravny pas ¢. 10, a to z tychto

dovodov: dolezitost prvého  stupia,
najvacsie riziko nepredvidavého
zastavenia, nekontrolované mnoZstvo
pridanej praZenej rudy zo skladky,

moznost’ vzniku poruchy na pése z dovodu
velkej kusovosti materidlu, pds nie je
chraneny pred vstupom  vicSieho
neziaduceho predmetu do zbal'ovanej
Casti,technologicky zlozitej$i ako klasické
korytkové dopravniky, elektromotor pre
pohon dopravnika je predimenzovany

(ekonomické hladisko ).

4 NAVRHY NA ZLEPéE,NIE
PREVADZKY HADICOVEHO
DOPRAVNIKA

Na to, aby hadicovy dopravnik pracoval
spolahlivo, bez nepredvidavych prestojov
az¢o najniz§imi ndkladmi je potrebné
odstranit’ su¢asné nedostatky :

Skoré  opotrebenie  valcekov. Vo
val¢ekovych stoliciach su osadené valceky,
ktoré sa nemazu, lebo ich loziskd su
nerozoberatelné uzavret¢ a odolné voci
prenikaniu vody a prachu. PouZivaju sa,
kym sa bud’ neopotrebuje ich plast’, alebo
neddjde k zadretiu loZisk, a tym k strate ich
funk&nosti. Naklady spojené s udrzbou
valekov st pomerne vysoké. Poskodené
alebo nefunkéné valceky spdsobuju
poskodenie  pasu, ¢o méa za nasledok
d’alsie zvysenie nakladov, ¢i uz z hladiska
vymeny pasu alebo prestojov.

Navrh  na  zlepSenie -  inStaldcia
ochranného  krytu. Zo Statistickych
ukazovatel'ov a prevadzkovych skusenosti
je zrejmé, ze tie isté druhy valcekov maju
roznu Zivotnost' pri porovnani klasického
pasového dopravnika a hadicového
dopravnika. Zna¢ny vplyv na Zivotnost’ ma
vystavenie ~ valekov ~ poveternostnym
podmienkam [3]. I ked’ ich konStrukcia je
prispésobend na pouZivanie v externych
podmienkach, predsa len pri klasickych
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From the network of ten conveyors it is
obvious that the hose conveying belt No.
10 may be considered a problematic

segment due to following reasons: first
level importance, the highest risk of
unexpected stoppage, uncontrolled
quantity of calcined ore added from the
dump, possibility of belt breakdown
occurrence due to large pieces of material,
the belt is not protected against the entry of
a large undesirable object to pelletizing
part, higher technological complexity
compared to standard bucket conveyors,
electric motor for conveyor drive is
overdesigned (economic viewpoint).

4 PROPOSALS TO IMPROVE THE
HOSE CONVEYOR OPERATION

In order the hose conveyor works reliably,
without unexpected downtime and with the
lowest costs possible, present shortcomings
must be eliminated:

Early wear and tear of rollers. In the idler
support structures there are rollers
imbedded which are not lubricated since
their bearings cannot be disassembled, they
are closed and water and dust resistant.
They are used until their housing is worn
or bearings are seizured and thus their
functionality is lost. The costs related to
the roller maintenance are relatively high.
Damaged or functionless rollers cause
damage to the belt which results in further
cost increase related either to the belt
replacement or downtime.

Improvement proposal — protective cover
assembly. Resulting from statistical
indicators and operating experience it is
obvious that the same kinds of rollers have
various lifetimes when comparing standard
belt conveyor and the hose conveyor.
Exposure of rollers to atmospheric
conditions has a significant impact on the
lifetime [3]. Although their construction is
tailored to be used in external conditions,
in case of standard conveyors atmospheric
conditions affect only 2 out of 6 bearings.
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dopravnikoch ~ pdsobia  poveternostné
vplyvy iba na 2 zo 6 loZisk.
Nekontrolované mnozstvo  pridanej

praZenej rudy zo skladky. Prazenec, ktory
sa nenaplni do zasobnikov pred
magnetickou separdciou je zavaZany na
skladku prazenej rudy. Odtial' sa praZenec
Skrabdkovym vratkom, cez presypovy
mechanizmus dostava na zavazaci pas.
Vi&sie mnoZstvo prazenca na hadicovom
dopravniku je vpripade, ak sa pri
nakladani zo skladky praZenec nasype
(pripadne zosype) do casti pred zarazky,
ktoré slizia na udrZzanie rovnakého
mnoZstva pri zavaZacom mechanizme.
Vidsie mnozstvo prazenca pri vstupe do
zbalovanej Casti hadicového dopravnika
sposobuje zvyseny tlak na pritlacné valce.

To spoOsobuje skratenie pouZiteInosti
a spolahlivosti ~ valcov, ich  skoré
opotrebenie.

Ndvrh na zlepSenie - InStaldcia zarazok,
¢im by sa vykryl nechraneny priestor
anasledne =zabranilo nasypu vicSieho
mnozstva prazenca. InStalacia pdsovej
vahy s automatickou regulaciou otdacok
pdsu Pri vy$Som zataZeni pasu sa
automaticky znizia otacky a tym je mozné
regulovat mnozstvo prazenca, ktory sa
sype na zavazaci pas. Vyhodnocovacia
jednotka - integrdtor. Vyhodnocovacia
véazna elektronika je umiestnena vo vysoko
odolnej vodotesnej skrinke, ktora je na viac
vybavena ochranou proti statickej elektrine
a elektromagnetickym poliam, ¢o vel'mi
priaznivo pOsobi na stabilitu a presnost
vaznej elektroniky a tym vysledku véazenia.
Elektroniku vaznej jednotky je mozno
rozsirit o pridavné volitelné zariadenie
(ako napr. tlac¢iareri, dialkové ovladanie
vahy, vizualizaény displej atd’.) a zvysit’
tak efektivitu celého systému. Dialkové
oviddanie plnenia. Dialkové ovladanie
plnenia  je  spojené s integratorom
(vyhodnocovacou jednotkou) a dovoluje
dial’kovo ovladat jednoduchym postupom
presného navazenia pozadovanej
hmotnosti. Pas moze byt zastaveny a
spusteny a  vdaka az = O6smym
prednastavenym hmotnostiam je vzdy
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Uncontrolled quantity of calcined ore
added from the dump. Calcined ore, which
is not filled in bines prior to magnetic
separation, is charged to the calcined ore
dump. From there the calcined ore gets
through the scraper winch and shifting
mechanism to the charging belt. Large
quantity of calcined ore on the hose
conveyor occurs if it is poured (or drops
down) to the part before the stops used to
maintain the same quantity at the charging
mechanism. Large quantity of the calcined
ore at the entry to the pelletizing part of the
hose conveyor increases pressure on the
snub rollers. This causes shortening of the
useful time and reliability of rollers and
thus their early wear and tear.

Improvement proposal — Assembly of
stops, which could cover unprotected area
and subsequently prevent from pouring
large quantity of the calcined ore.
Assembly of belt scale with automatic
regulation of belt rotations. With higher
loading of the belt rotations are
automatically reduced and the quantity of
calcined ore poured to the charging belt
can be regulated. Evaluating unit -
integrator. Evaluating weighing
electronics is located in highly resistant
waterproof case, which is also fitted with
static electricity and electromagnetic field
protection and this has a very favourable
effect on stability and accuracy of
electronics and thus also on results of
weighing. Electronics of the weighing unit
may be extended by an additional optional
equipment (such as printer, remote control
of the scale, visualizing display, etc.) and
thus increase efficiency of the entire
system. Remote control of filling. Remote
control of filling is connected with the
integrator (evaluating unit) and it enables
the remote control with an easy process of
accurate weighing of required weight. The
belt may be stopped and started and due to
up to eight preset weights the accurate
loading of a lorry or wagon, for example,
is always ensured. At the moment when
the required weight is achieved refilling of
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zaistené presné naloZzenie napriklad
nakladného automobilu ¢i vagénu. Vo
chvili dosiahnutia poZadovanej hmotnosti
je naviac zastavené dosypavanie materialu
na pas s vahou, ¢im dojde k jeho uplnému
vyprazdneniu. Po ukonéeni nakladky je
teda voz presne naplneny a zaroven
zostane prazdny pas pripraveny pre dalSie
véazenie. Instaldcia ¢lankového podavaca.
Clankové podéavade slizia
k rovnomernému, objemovému podavaniu
kusovych alebo zrnitych materialov.
Dopravny vykon  je regulovany
frekvenénym meni¢om, varidtorom alebo
asynchronnym motorom s prepinanim
polov. Podivate moézu byt inStalované
bud’ vodorovne pri vynaSani materialu zo
zasobnikov alebo $ikmo so sklonom do 18°
pri podavani s otvorenej nasypky.

Aplikdcia pomerovo indexovej metddy pre
zhodnotenie  optimalizaénych  navrhov
podla  kritérii pri  nekontrolovanom
mnoZstve prazenca (tab.l). Hodnotiace
kritéria HK : potreba investicii,ndklady na
prepravu (udrzba, energie, prac. sila...),
spolahlivost, bezpe¢nost, pohotovost,
vplyv na zivotné prostredie. Vdhy wi;
vyjadruju délezitost faktora, ale sucasne
vyjadruja  ipomer medzi faktormi.
Z praktického hladiska je doélezité, aby
suma vah bola rovna 1.

iw,. =1
i=1

Hodnotenie rieSenia:

)

HR= > HK, *w, 3)

i=l

Hodnotenie je definované maximaliza¢ne,
HR(optim.) = max. <HR>, znamena to, Ze
¢im vicSia je hodnota kritéria HKj €
<1,K> tym je to lepsie. To isté plati
i 0 vahach w;.

K - kardindlna miera uruje rozpitie
hodnotenia < 1-10>

Z dosiahnutych vysledkov pri hodnoteni
optimalizaénych navrhov (fab.1) je zrejmé,
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material on the weighing belt is stopped,
which leads to its complete emptying.
When the loading is completed the wagon
is filled accurately and at the same time the
belt is empty and ready for next weighing.
Assembly of the pan feeder. Pan feeders are
used for balanced volume feeding of piece
or  granulated materials. = Haulage
performance is regulated with the
frequency converter, variator or
asynchronous motor with pole changing.
The feeders may be assembled either
horizontally when carrying out material
from bins or in an inclined position with
the inclination of up to 18° when feeding
from the open feeding chute.

The application of proportional and index
method for evaluation of optimizing
proposals in accordance with the criteria
for uncontrolled quantity of calcined ore
(Tab. 1). Evaluating criteria EC: the need
of investments, haulage costs
(maintenance, energies, labour force...),
reliability, safety, readiness, impact on
environment. The weights w; express the
importance of the factor but at the same
time the proportion between factors. From
practical viewpoint it is important that the
sum of weights is equal to 1.

Zn:wl. =1
i=1

Solution evaluation:

(2)

HR= > HK, *w, 3)

i=1

The solution is defined in a maximizing
way, SE (optim.) = max. <SE>, it means,
the higher the value of the criteria EC;; €
<1,C> the better it is. The same is true with
the weights w;.

C — cardinal rate determines the evaluation
scaleof <1-10>

From results achieved in optimizing
proposal evaluation (7ab. 1) it is obvious
that the assembly of missing stops at the
pouring of calcined ore from the dump
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ze najlepSie kritériam vyhovuje instalacia
chybajucich zarazok pri nasype praZenca
zo skladky. Dal§im moZnym riefenim
optimalizicie je inStalacia pasovej vahy
ana koniec inStalacia  ¢lankového
podavaca

meets the criteria in the best way. The
assembly of the belt scale and pan feeder at
its end represents the next possible solution
of optimization.

Tab. 1 Ohodnotenie navrhnutych riesent pri nekontrolovanom mnozstve prazenca
Tab. 1 Evaluation of proposed solutions in case of uncontrolled quantity of calcined ore

Pasova vaha/ Cl. podavag/
Nazov kritéria/ Name of criterim w; Zarazky/Stops Belt scale Pan feeder
Hk; * Hig * Hk; *
Hki]‘ Wi Hkii Wi Hkii Wi
Potreba investicii/
Need of investments 0,2 10 2 7 1,4 4 0,8
Néklady na prepravu/
Transport cost 0,15 10 155 5 0,75 2 0,3
Spol'ahlivost/Reliability 0,35 5 1,75 7 2,45 9 3.15
Bezpefnost/Safety 0:15 10 1,5 6 0,9 3 0,45
Pohotovost/Readiness 0,05 10 0,5 7 0,35 7 0,35
Vplyv na Zivotné pr./
Impact on environment 0,1 9 0,9 3 0,3 2 0,2
Celkové hodnotenie variantov/
Total evaluation of alternatives =1 . 8.15 b3 6,15 X 5,25

Moznost vzniku poruchy na pdse z dévodu
velkej kusovosti materidlu.Na hadicovy DP
sa vicsie kusy materialu, popripade vacsi
predmet dostavaju : z chladi¢a — napr. pri
odlepeni sa nabalenej vrstvy na vnitornej
stene chladi¢a,zo skladky prazenej rudy —
ta nie je chranend voéi okolitému
prostrediu. Velké riziko nastdva v pripade
ak sa takéto kusy nachddzaju v mieste
zbalovania pasu. Moze dojst’ vzprieCeniu
a naslednému poskodeniu pasu. Pas nie je
chraneny pred  vstupom  vicSieho
neziaduceho predmetu do zbal'ovanej &asti.
Navrh na zlepsenie- ak sa vicSie Kkusy
dostavaju na dopravny pas z chladica
alebo jeho okolitého prostredia znamena
to, Ze zabezpeCovacie zariadenie by malo
byt' inStalované v priestore za nasypkou
a pred zbal'ovanou ¢ast’'ou, aby
zabezpeCovalo iprisun zo  skladky.
V pripade, ak nebude technologicky
mozné, (prili§ ndkladné), je mozné
inStalovat’ jedno zabezpecovacie zariadenie
na zavazaci pas zo skladky ajedno na
hadicovy pas pred nasypku. Vyhodou

|

Possibility of belt breakdown occurrence
due to high lumpiness of material. Large
pieces of materials or large objects get to
the hose conveying belt from: cooler — e.g.
in case of dropping of deposited layer
attached to the internal wall of the cooler,
from the calcined ore dump — it is not
protected against the ambient environment.
High risk arises if these pieces occur at the
place of belt pelletizing. Jamming and
following damage of belt may occur. The
belt is not protected against large
undesirable object to the pelletizing part.
Improvement proposal- if large pieces get
to the conveying belt from the cooler or its
ambient environment, it means the
protective device should be assembled in
the area behind the feeding chute and
before pelletizing part, in order it also
protects feeding from the dump. If it is
technologically impossible (too
expensive), one protective device may be
assembled on the charging belt from the
dump and one on the hose belt before the
feeding chute. The advantage of using two
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pouzitia dvoch nezavislych
zabezpetovacich zariadeni je to, Ze ak sa
na zavazacom pase ( zo skladky ) nachadza
neprimerane  velkd kusovost  alebo
predmet, ktory by mohol poskodit’ doprany
pas hadicového dopravnika, je moZné ho
odstavit’ bez toho, aby vznikol prestoj na
hadicovom dopravniku. In$taldacia strazcu
toku materidlu. Princip funkcie je, Ze ak sa
na dopravnom pase nachidza vicSia
kusovost, alebo vi&si predmet lopatka sa
vychyli atym zopne obvod. Ndvrh na
zlepSenie prevdadzky dopravnika - ak sa
vicsie kusy dostavajii na dopravny pds zo
sklddky, k zvySeniu spolahlivosti a tym
k znizeniu rizika nepredvidavého
zastavenia hadicového dopravnika je
mozné pouzit také isté zabezpeCovacie
prvky azariadenia ako pri preprave
prazenca z chladi¢a. Vhodnym opatrenim
je instaldcie kari siete v mieste ndsypu
prazenca na zavdzaci pds . Takyto nekryty
priestor sa nachadza na oboch stranach
presypu prazenca zo skladky na zavaZzaci
pas. Pre zabranenie vstupu vacSich kusov,
pripadne predmetov je vhodné pouZit’ kari
siet, alebo dopracovat’ zabezpeCenie z L
profilu, ako je vidiet vpravej Casti
obrazku. Ohrozeny je i samotny zavazaci
pas, kedZze cez nekryty priestor moze
vniknut vacsi kus materialu a zaprie€it’ sa
v mieste zarazky. To modze sposobit’ jeho
vazne poskodenie.

Z dosiahnutych vysledkov pri hodnoteni
jednotlivych navrhov je zrejmé, zZe
najlepsie hodnotiacim kritéridm vyhovuje
inStalacia kari siete pri nasype prazenca zo
skladky. Dalsim moznym rieSenim je
inStalacia straZca toku materidlu. Treba
viak poukazaf na to, Ze inStalaciou kari
siete sa zabrani moznému pristupu vacSich
kusov zo skladky, no mozny pristup
zchladita nie je pokryty. Preto je

nevyhnutna inStalacia d’alsieho
zabezpetovacieho zariadenia, systému. Pri
zabezpeovani  spolahlivosti  dané¢ho

tzkeho miesta treba brat do uvahy, ze
mozny neZiaduci predmet sa moze dostat
na pas v roznych miestach. Preto je nutné
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independent protective devices is in the
fact that if there is too large piece on the
charging belt (from the dump) or the
object, which could damage the conveying
belt of the hose belt conveyor, it can be
removed without causing downtime of the
hose belt conveyor. The assembly of
material flow protector. The function is
based on the principle that if there is a
large piece or object on the conveying belt,
the flight deflects and closes the circuit.
Proposal ~ for  conveyor  operation
improvement — if large pieces get to the
conveying belt from the dump, the same
protective means and devices may be used
to increase reliability and reduce the risk of
unexpected stoppage of the hose conveyor
as the ones used to haul calcined ore from
the cooler. The appropriate measure
includes the assembly of the kari mesh at
the place of the calcined ore pouring to the
charging belt. This unprotected area is on
both sides of pouring calcined ore from the
dump to the charging belt. In order to
prevent large pieces and objects from
entering, it is appropriate to use the kari
mesh or to work on protection from L-
profile as illustrated in the right part of the
picture. The charging belt itself is
endangered as well because a large piece
of material may enter through unprotected
area and jam at the place of the stop. This
can seriously damage the belt.

From the results achieved in evaluation of
respective proposals it is obvious that the
assembly of the kari mesh at the place
where calcined ore is poured from the
dump meets the evaluation criteria in the
best way. Other possible solution includes
the assembly of the material flow
protector. However, it is necessary to stress
that the assembly of the kari mesh will
prevent potential large pieces from
entering from the dump, but the entry from
the cooler remains uncovered. Thus the
assembly of another protection device or
system is necessary. In securing reliability
of the given problematic segment it should
be taken into account that potential
undesirable object may enter the belt from
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intalovat’ vhodny druh zabezpecovacieho
zariadenia ¢o najblizsie k zbal'ovanej Casti.

5 ZAVER

Spravnemu riadeniu predchadza spravne
rozhodovanie ato sa nezaobide bez
analyzy  daného  objektu  riadenia,
navrhnutia viacerych moznych rieSeni
a vyberu tych, ktoré sa najviac priblizuju
kritériu optimality. Poukdzali sme na
niektoré nedostatky, ktoré ohrozuju
spol'ahlivy chod prevadzky dopravnika. Na
ich eliminaciu, pripadne odstranenie sme si
dovolili odporucit’ niekol'ko nadvrhov na
zlepSenie prevadzky hadicového
dopravnika, ktory je uzkym miestom
v procese upravy sideritovej rudy v zdvode
Siderit, s.r.o. Nizna Slana.

Prispevok bol spracovany v ramci rieSenia
grantového projektu VEGA ¢. 1/4193/07 —
Navrh  logistického  systéemu  dopravy
nerastnych  surovin s implementdciou
reverznej  logistiky s cielom  zniZenia
ekonomickej,  energetickej  ndrocnosti
a environmentdalnej zataze.

various places. Thus it is necessary to
assemble the appropriate kind of protective
device as close to the pelletizing part as
possible

5 CONCLUSION

Correct management is preceded by the
correct decision-making which cannot be
performed without the analysis of the
given object of management, proposal of
several potential solutions and selection of
those ones which meet optimality criterion
as close as possible. We pointed out some
of the shortcomings threatening reliable
operation of the conveyor. In order to
reduce or eliminate them we recommended
several proposals to improve hose
conveyor operation, which is a problematic
segment in the process of sideritic iron ore
dressing in the plant Siderit, s.r.o. Nizna
Slana.

Liteféiﬁira /‘References

] Malindik, D., Takala, J. :

Pro;ektovame logistickych systemov Vydavatel’stvoi

Expres Publicit s.r.o. KoSice, 2005, ISBN 88-8073-282-5

- Marasova, D.
- 80-8073-297-3 -

kol.: R1ademe dopravy. F BERG TU Kosice, 2005 s. 230, ISBN

3] Tomkova,M., Marasové,D.: Analyza nzik pri pasovych dopravm'koch Bezpecna

praca 5/2(}01 s. 12—13

Recenzia/Review: prof. Ing. Jan Boroska, CSc.



