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(1) Overview

Electric energy is consumed in large quantitiesh@ypower generation industry, especially in sdveid-
European countries where energy generated bydiduélled power plants contributes a substantiatesiof the total
energy production. Savings of the energy consummgtemanded by the EU (known as the “3 x 20" packegguire
significant improvements also in the industry thadduces electric energy.

Continuous surface mining systems that are widelgleyed in lignite mines in Europe have utilizedgia
belt conveyor transportation systems (the totajtlerf belt conveyor routes in four operating Rolignite mines
exceeds some 260 kilometers) , which can consyme some 40% of the total amount of electric epergeded for
main mining operations: digging, transporting andrburden spreading. Though the biggest miningsceestings can
only be achieved as a result of an optimized miaampng and pit design implemented by qualified imjnengineers
responsible on the whole process of designing ¢éwe mine since its pre-feasibility study to the dethplans of pit
advancing, the advantages of the modernized magh@ggiipment should not be neglected.

For high capacity belt conveyors used in lignit6faze mines the combined idler rotational resistaared the
indentation resistance (caused by the interactiwden idlers and a running belt) share up to 708eototal
resistance force of a belt conveyor, thereforebipgest energy savings are expected there. Thesgsaan be
obtained as a result of implementation of new nierimproved belt conveyor equipment selectiod arore precise
dimensioning of conveyor units with regard to meoderaintenance methods.

(2) Methods

The energy saving solutions proposed for high daphelt conveyors used in lignite surface minesused
on decreasing the idler rotational resistance hadndentation resistance of a belt on idlers @aadhieved due to:

« careful selection of a conveyor belt, with specégjard to rubber mix parameters, chosen indivigifal the
planned operational conditions at the users’ site,

* new generation of modernized idlers with signifityaneduced rotational resistance to motion,

« optimised dimensioning of conveyor elements (eglyailrive units and conveyor belt) which requites use of
advanced, computer assisted design tools.

Optimisation of the belt conveyor equipment setattnd design is based upon the well proven alguostof
calculating the main resistance force componentthd Institute of Mining Engineering of the Wrosl&niversity of
Technology theoretical and experimental (done bothe laboratory and in-situ) investigations ie field of belt
conveyors main resistances to motion have beeredasut for many years. The main resistance toonatbomponents
are calculated on the basis of the analysis oétteegy dissipation processes in a conveyor beliratite material load
stream and the analysis of the interaction betweemelt and idlers. These processes depend ogeadat of
technical, physical and operational data of a ehsported bulk material, design characterisifes conveyor and the
terms of use of the conveyor (Gladysiewicz & Hamtyg& Kawalec 2009).

For the exact calculations of belt conveyors tHi®fang assumptions can be done:

1. The rotational resistance to motion of idlers degjsemn temperature and (which is usually negledtesly radial
loading (see fig.1) — the idler spacing can be stdplito the expected operational capacity of aepoy

2. The belt safety factor used for setting the reguivelt strength is rather conservative due to tieerainty of the
actual strength of running belt and its joints; leser, the use of recently developed diagnostiesystllow to
monitor the actual condition of a belt in ordercteeck whether the required strength has been nragadta(see
fig.2),

3. The operating power requirement of a belt conveyanking in a surface lignite mine should be calteda
according to the maximum averaged — not instaniaawmximum capacity of an excavator, averaged @n th
period of time necessary for loading the whole eyav (see fig.3).

(3) Results

The exact results of energy savings can only bepotad with regard to actual operating parametessgiven
belt conveyor transporting lignite or overburderaigiven location in a transportation system indage lignite mine.
On the following figures the results of laboratomgasurements (fig.1), developed belt conditionmtiagic system
(fig.2) and the results of the analysis of compatathe required drive power of a given lignitettmnveyor (fig.3)
have been presented.
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Fig. 1: Rotational resistance of rollers as a functiothefr radial loading (Bukowski et al. 2010)
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Fig. 2: Left: Integrated belt condition diagnostic systetifising information from magnetic
and machine vision subsystems. Right: Speciang$telt conveyor (Blazej & Jurdziak 2011)
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Fig. 3: The differences of required drive power betweengfandard driving force calculation (full bucket-
wheel-excavator capacity) versus 97.5% quantil@vefaged maximums (computed upon the recordedbdistm of
actual volume capacity of the BWE) (GladysiewicK&walec 2006)

(4) Conclusions

Belt conveyors used in surface lignite mines arensfly oversized and the combined implementation of
available developments in the field of the use eWrmaterials (belts), improved conveyor equipmesgeabling
technology (idlers), accurate dimensioning of comveelements as well as optimization of chosen beltveyor
parameters (belt strength, idler spacing, belighing angle, main drive units installed power) tamer their specific
energy consumption by up to 40% of the standanatdig,
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