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Abstract: The economical impact ant the worldwide population increase is moderated by the 

decrease of the demand of electric energy, as an effect of the structural changes of the economy, the 

technical progress and the increase of the price of energy. The global market for energy shall be 

dominated by combustible fuels, their proportion being considered to reach almost 80% of the demand 

in 2030. Oil, natural and schist gases shall remain the main energetic resource, representing 

approximately 35% of the demand, the percentage of coal being 30%. By 2030, almost two thirds of 

the increase of coal supplies will be brought from Asia. As the single and most important player on the 

energy production market by burning black coal, Hunedoara Energetic Complex – HEC, through its 

Mining Branch, has the task of increasing the efficiency and improve the underground coal extraction 

technology, in order to situate the render the complex coal extraction process economically efficient 

considering the characteristics and rules of a free market, as well as the requirements demanded by 

labour safety conditions and ore protection. 

The paper brings forward, considering the undermined front coal exploitation method the proportion 

of which reaches 65% for the realisation of the total production on the entire coal basin, some of the 

technical mechanisation solutions of the main operations which define a complete coal face cycle. 
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1. GENERAL 

CONSIDERATIONS 

 
As an effect of the actions undergone 

to improve the efficiency by reducing the 

exploitation activities HEC, respectively 

Petrosani Mining Branch Subdivision, as well 

as the sustained efforts by the mining staff of 

the four viable operational mines, namely 

Petrila, Livezeni, Vulcan, Lupeni, the basic 

nucleus of the black coal extraction process 

was maintained, supplying to the traditional 

beneficiaries, respectively to the two main 

central heating power plants, Mintia and 

Paroseni, a good quality coal, proving 

therefore through the recorded 

accomplishments, a state of economic-

financial stability. 

Considering all the efforts gone  

through in order to improve the 

mining of black coal, the obtained results are 

not the most illuminating, the entire activity 

of Deva Mining Branch of HEC being 

touched, on one hand by the rules of the coal 

market and energy prices, materials and 

machineries which are bought on the free 

market, and on the other hand the lack of high 

productivity technologies and economic 

efficiency. 

The undermined front coal mining 

method has developed lately considering the 

participation proportion to the total amount of 

production on the entire coal basin, recording 

by the end of the past year approximately 

65.2% (Figure 1), out of which, depending on 

its technological application solutions, 28.3% 

represent the participation to the mining of 

reduced inclination layers (  25) – the case 

of Livezeni and Lupeni viable mines, while  

the difference of approximately 36.9% is 

recorded in the case of the mining of medium 

inclined layers ( = 25
0
 – 45

0
) respectively 

large inclination layers (  45
0
) – in the case 

of Lonea and Vulcan viable mines and 

partially in Lupeni mine [1], [3]. 
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Observation The difference of 5.3% is represented by the proportion of the production 

resulted from the digging of mining preparation works on each layer 

 

Figure 1 The type and participation proportion of mining methods towards the realisation of 

the total production per coal basin 

 

The introduction and the application 

of the undermined coal front method, using a 

classic individual roof support, has meant a 

step forward, but the limited technical 

possibilities and the modest technical-

economic indicators are reflected in the 

financial results which are situated bellow the 

forecasted limit threshold of profitability. 

Therefore, changing the technology by 

mechanising the operations for undermined 

faces is implied, being an objective 

requirement, considering as well the 

possibilities to ensure the performance limits 

and the quality of coal. 

2. OPERATING EQUIPMENTS 

AND POSSIBILITIES FOR THE 

MECHANISATION OF THE 

OPERATIONS OF THE 

UNDERMINED FRONT METHOD 
 

The undermined coal front mining 

method applied in Jiu Valley is characterised 

by the use of individual roof supports 

composed of SVJ 2500 hydraulic pillar (5 

pillars / frame), GSA 1250 link bars GS 570 

type short link bars. 

In a general context, the undermined 

front mining method consists in extracting the 

coal from the basic layer of the coal face, 

followed by the evacuation through 

gravitational discharge of coal from the 

 Small obtained productions (daily  

productions up to 400 tons and productivities 

of up to 8 – 10 tons/post), have a negative 

impact on the economical-financial results. 

Following the deficiencies met and 
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undermined front, behind the working front 

[2], [3]. 

The use of the individual roof support 

and the displacement of coal on the basic 

layer of the front of the coal face using 

drilling – explosions, lead to negative 

influences on the technical – economic 

indicators, as well as to a series of 

deficiencies which are recorded, some of 

which being: 

 All the operations of a coal face cycle 

are carried out manually, leading to important 

time and manufacturing consumption; 

 The high reinforcement density using 

 hydraulic props, rendering their use and the 

movement of staff and materials through the 

coal face more difficult; 

 The removal and installation 

 operation of the conveyor at the front 

represents one of the most atechnical 

solutions; 

considering the performances recorded until 

present time for the mechanised mining of 

coal layers in Jiu Valley, as experience 

acquired abroad regarding the mechanisation 

of the operations of the method with 

undermined coal faces, the need to use and 

purchase, first, is more and more outlined, for 

the layers which do not meet complex 

mechanisation conditions, namely L of the 

front<60 m, of walking frames used for the 

support and advance of the front on the basic 

layer of undermined coal faces, when, for the 

dislocation of coal, either the classic advance 

per attack, or the coal cutting method may be 

used with light shearer - loaders. 

For such a partial mechanisation 

solution for the undermined front method, the 

stepping frame GEROM-GP 250/1200 

(Figure 2) was used, the design of which is 

based on the SALZGITER model, adapted 

though for the coal undermining method. 

 

 
 

Figure 2 GEROM GP 250/1200 stepping frame: 1-main frame; 2-secondary frame; 3-gliding 

element; 4-hydraulic stepping cylinder found inside the frame (1.2); 5-front catcher; 6-front 

catcher hydraulic cylinder; 7-hydraulic props. 

 

The main and secondary support 

frames (1.2) are closed frame metallic welded 

constructions, interconnected through the 

gliding element (3) made of arc steel, with 

Phase III: The removal of coal from 

the front. The removal of the gauze shield; 

replacing the front catcher; reducing the 

tension of props 1 and 2 and moving the main 
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movable segments and hydraulic stepping 

cylinder Ø 110/60 – 900 (4). The front part of 

the main frame is equipped with the front 

catcher (5), which is operated by the 

hydraulic prop 90/60 – 350 (6).  

The two main stepping frames are 

supported by two open circulation hydraulic 

props ă ATLAS – S 250 (7), being able to set 

their bearing capacity to 300 KN each. 

 

3. THE TECHNOLOGY AND THE 

OPERATING PHASES OF THE 

UNDERMINED FRONT METHOD 
 

The stepping frames used for 

undermining may be adapted with good 

results when applying the mining method in 

two technological scenarios which are: 

A. Coal cutting technology from the 

 basic layer of the coal face using the classic 

drilling – blasting procedure; 

B. Mechanised coal cutting 

 technology, using the shearer – loader from 

the front of the basic layer of the coal face. 

The following working equipment 

shall be installed at the coal face when the 

method of coal cutting with explosives is 

used [1], [3], [4]: 

 PR.8 Light rotating drills; 

 GEROM-GP250/1200 

stepping frames; 

 The TR3 chain conveyor. 

Taking into consideration the 

equipment installed, the working technology 

supposes for the following main coal face 

operations to be carried out (Figure 3): 

Phase I: Drilling the short mine holes, 

sequentially on sections. The installation of 

the gauze shield; 

Phase II: Holes blasting. Lifting the 

front catcher and supporting the strip on a 

0.8m depth; 

 

supporting frame along a 0.8m distance – first 

step. Tensioning the support props (1, 2); 

Phase IV: Reducing the tension of 

props 3, 4 and making a first step with the 

secondary supporting frame. Routing the 

mining pressure behind the coal face along a 

0.8m distance; tensioning the supporting 

props (3, 4); 

Phase V: Reducing the tension – 

tensioning of the supporting props, two by 

two and making the second step. Routing the 

mine pressure along a 0.45m length; 

Phase VI: Cutting the gauze behind 

the face of the wall, creating the removal 

windows each two stepping frames; the 

gradual removal of coal through gravitational 

discharge from the undermined front; 

Phase VII: Installing the chain 

conveyor on the aisle between props 1 and 2 

of the main supporting frame. Shortening the 

conveyor of the forefront and reinforcing the 

support of the junctions. 

Considering the coal cutting method 

which uses a shearer – loader, the following 

equipment shall be installed at the coal face 

[1], [4]: 

 GEROM-GP.250/1200 or 

similar walking frames; 

 ESA 150L or similar 

shearer loader; 

 TR-7A or similar conveyor 

(for the front coal face); 

 TR-3 chain conveyor (for 

undermining operations). 

The coal mechanised cutting 

procedure supposes, mainly, for the following 

operations to be undertaken (Figure 4): 

Phase I: Preparing the front for coal 

cutting – cutting a 0.4m deep path for the 

shearer-loader; 

Phase II: Coal face cutting – strip 1. 

The removal of coal through the first 

conveyor installed at the front; 
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Phase III: Setting the shearer-loader 

on standby. Lifting / tensioning the front 

catcher and supporting strip 1; 

Phase IV: Cleaning off the coal of the 

floor of the coal face, coal set between the 

conveyor and the front line. Lifting the 

conveyor and cutting the new path for the 

shearer-loader; 

Phase V: Repositioning the front 

catcher and moving the supporting frame by 

reducing the tension and then tensioning each 

and every group of 2 supporting props (1, 2, 

3, 4) – the first step. Moving the second 

conveyor on the middle lane of the two 

groups of props; 

Phase VI: Cutting the front – strip 2. 

Coal removal; 

Phase VII: Taking the second step 

with the supporting frame; 

Phase VIII: Cutting the gauze behind 

the coal face, realising the evacuation 

windows and the gravitational discharge of 

coal from the undermined front. Shortening 

the conveyor of the forefront and reinforcing 

the support of the junctions. 

Considering the two technological 

mining solutions, the preliminary pre-

crushing operation of the coal of the 

undermined front using the drilling-blasting 

of long holes, respectively of weakening of  
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the structure by injecting water under 

pressure, shall be similar to the one presently 

applied in the case of the used classic 

technology. 

 

 4. REALISABLE TECHNICAL-

ECONOMIC INDICATORS 
 

In order to be able to assess the 

indicators which define the efficiency of the 

solutions, the following characteristics and 

technological mining parameters have been 

taken into consideration: 

 Number of daily posts  50 p; 

 Number of daily shifts 4 shift; 

 Duration of the shift  6 hours; 

 The height of the basic layer of the 

coal face 2.5 m; 

 The advance of the front per cycle 

 (1.2 – 1.5) m; 

 The weight of the volume of coal 

  1.5x104 N/m3 

Based on the measure of the set 

parameters and the algorithm presented in the 

speciality literature [1], [3], [4], by replacing 

and carrying out the calculation for the classic 

solution, i.e. undermined front coal mining, 

and the mechanisation of the operations, the 

following average values of the indicators are 

obtained: 

Based on the results, it is therefore 

appreciated that if the coal face operations are 

mechanised, compared to the classic mining 

solution, the increase of production and 

productivity with 50% and respectively 65% 

is obtained, considering as well the reduction 

of all operational expenses with 50%. 

 

Table 1 

Indicator 
Classic 

solution 

Mechanised 

solution 

The duration of the coal face cycle, hours 62 42 

Number of daily cycles 0.30 0.57 

Daily speed, m 0.49 0.71 

Monthly speed, m 10 15 

Daily production, tons 406 628 

Monthly production, tons 8840 13345 

Labour productivity, tons/post 9.5 15.7 

Operating expenses, out of which, lei/ton   

- Materials 64.6 42.7 

- Manufacture 49.5 32.7 

- Coverage 5.9 4.4 

- Energy 4.3 3.3 

 

 

   5. CONCLUSIONS 

 
In correlation to the policies of 

increasing the efficiency by mechanising the 

coal mining operations of the units belonging 

to the HEC and corroborated to the 

geological-mining conditions of the coal 

deposit, the use of the mechanising solution 

of the undermined front mining operations 

with the use of stepping frame supports and 

shearer-loader is appreciated. 

 

Comparing the advantages of the 

superior technical-economic indicators to the 

classic solution applied at present, it becomes 

imperative that the researches, for the 

creation of documentations and the carrying 

out of experiments for the approval and 

homologation of the working equipment and 

the creation of the mainframe project of the 

mining method, be continued. 
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