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Aim
The aim of the work was to establish how 

industrial coal heating and power plants 
(not connected to the grid but producing 
heat and power for different type of 
industry) are prepared for implementation 
of two directive’s regulations: Integrated 
Pollution Prevention and Control Directive 
and Large Combustion Plants Directive



Characteristic of Polish industrial 
coal heating and power stations

• 165 industrial units 18 963.5 MW capacity
• IPPC 16 827 MW capacity
• installations using coal 15 406 MW capacity
• IPPC for coal 14 366 MW 
• The amount of coal the plants yearly use is 

about 15 mln tons



Type of steam boilers and the amount of 
coal used in boilers of different type

Boiler type Amount of coal used,
[Mg/year]

OR – grate boiler 6 383 843
OP – pulverised boiler 6 026 475
OPG -  dust-gas boiler 1 642 662
OF – fluidised boiler 305 562

OFP – fluidised-gas boiler 239 154
ORG – grate-gas  boiler 218 765

Total 14 816 461



The quality of coal utilised in the 
stations

Heating value of

coal, Qi
r, MJ/kg

The amount of utilised coal

[Mg/year] %

20< Qi
r 3 868 215 24,5

20 < Qi
r < 22 7 131 712 45,2

22 < Qi
r < 25 3 844 689 24,4

Qi
r > 25    923 677 5,9

Together 15 768 293 100,0



Installations for reduction of 
emitted pollutants

• sulphur dioxide,
• nitrogen oxides,
• dust 



The installations for reduction of sulphur 
dioxides in Polish Industrial CPS

Desulphurisation
methods

The amount of
burned coal
[Mg/year]

Installed
capacity
[MW]

Dry method 46 820,9 58,8

Dry FSI 20 168,2 64,8

Semi-dry method 700 505,8 549,0

Wet method 585 484,0 363,5

Thermal method 173 562,0 120,5

Total 1 524 540,9 1 156,6



The installations for reduction of nitrogen 
oxides in Polish Industrial CPS

Type of
denitrogenation
installation

The amount of
burned coal
[Mg/year]

Installed
capacity
[MW]

Low emission
burners 4 766 407,6 5 065,53

Staged combustion  -
Modification of air
supply system

2 685 100,4 3 056,85

Total 7 451 507,0 8 122,38



The installations for reduction of dust in 
Polish Industrial Coal Power Stations

System of dust
elimination

The amount of
burned coal
[Mg/year]

Installed capacity
[MW]

Electrostatic
precipitators 7 999 327,2 8 769,37

Cyclones +
multicyclones 6 756 185,2 7 835,66

Total 14 755 512,4 16 605,03



Concentration of SO2 in emitted gases vs. content of 
sulphur in coal for grate boilers

Emis s ion of s ulphur dioxides  for grate  boilers

0,0 

500,0 

1 000,0 

1 500,0 

2 000,0 

2 500,0 

3 000,0 

3 500,0 

4 000,0 

4 500,0 

0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 

Content of s ulphur in coal [%]

C
on

ce
nt

ra
tio

n 
in

 e
m

itt
ed

 g
as

es
 [m

g/
m

3 n]

Wd=19 Wd=21 Wd=23

Wd=25 850 1300

1500 2000 2350



Concentration of SO2 in emitted gases vs. 
content of sulphur in coal for pulverized boilers

Em is s io n o f s ulphur dio xides  fo r pulveris ed bo ilers
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The limit of sulphur content in coal suitable for 
boilers without desulphurization installations

Boiler type
pulverised<

225 MW
grate

 < 12 MW
grate

>12  MW
1,5 1,5 1,5Standard, [g/m3

n]
Sulphur content in coal

Heating value,
[MJ/kg]

19,0
21,0
23,0
25,0

0,57
0,62
0,66
0,71

0,68
0,73
0,79
0,84

0,64
0,69
0,74
0,79



Emission of nitrogen oxides

• <50 MW, NO2 emission standard 400 mg/m3
n

• >50 MW, NO2 emission standard 600 mg/m3
n

Primary methods:
of efficiency from 46 to 71%  - pulverised 

boilers
of efficiency from 10 to 28% - grate boilers



Emission of dust
 Dus t em is s io n fo r pulveris ed bo iler with 

e lectro s tatic  prec ipitato rs  e ffic iency, η=0,99
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Emission of dust

• to the end of 2005 63,73 98,88
• to the end of 2015 86,67 99,68
• from 01.01.2016 96,13 99,68



Possibility of cleaner coal production 
by Polish mining industry

sulphur content below 0.6%  18 500 thousand tons

sulphur content in the range
0.6-0.8% 39 million tons



Conclusions

Sulphur dioxide - the emission regulations may be
achieved in two ways:
by using desulphurisation installations and
reduction of SO2 in emitted gases or
by utilising coal of low sulphur content.
The recent production of coal of parameters
enabling not to remove SO2 from emitted gases is
sufficient for boilers installed in industry. So
important is the co-ordination of activity in energy
and mining sectors not to double the efforts in that
case.



Conclusions

Dust emission - from year 2006 all industrial coal
heating and power stations will require installation
electrostatic precipitators or fibre filters. For the
grate boilers also will be possible still to use Core
Separators

NOx- not to exceed the nitrogen oxides emission
standards will require to use denitrification method
of efficiency 10-60% which may be achieved by
using primary methods. For almost all Polish
industrial coal heating and power stations such
methods will be sufficient to fulfil the requirements
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