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Mining, power generation, upgrading 

Lignite in the Rhineland 
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Lignite 
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Rhenish Lignite Mining Area. 

Tgb. Hambach 

Tgb. Garzweiler 

Tgb. Inden 
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Coal classification in the Rhenish Lignite aera. 

15 Lignite varieties 
from 

 only two mines: 
 Hambach & Garzweiler 
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Forms of slagging and fouling 
Fouling 
 
 
 
 
Sintering 
 
 
 
 
Slagging 

Slagging and Sintering must be technically manageable or preventable 

f(T) 
f(ash elements) 

loose 

 bound  

  caked    

   molten     
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Slagging in Furnace and Burner level 
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Temperature-dependent concentration of melt phase. 

Thermochemical calculations 
using SimuSage 
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Original Lignite compositions from Hambach 
as an example for coal blending model  
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  w (roh) a (820°C) S (roh) Na2O K2O CaO MgO Al2O3 SiO2 Fe2O3 TiO2 SO3 B/S 
  % % % % % % % % % % % %   

HKN 50,5 2,01 0,28 7,54 0,69 39,58 17,45 1,53 0,98 9,92 0,16 34,79 28,17 
HKT 52,2 5,35 0,26 2,72 1,86 13,63 6,60 27,69 30,19 6,36 2,28 12,14 0,52 

base / acid – ratio 
characterises ash  
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SimuSage – Processmodel 1 

Definition process 
parameters 

Proportions of up 
to three coals 

Import analysis from laboratory database 
Normalize analysis 

Generate result and customise output in 
seven predefined categories 
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SimuSage – coal blending model 
automatic visual interface 
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Mix ratios of both original lignite compositions 

0

5

10

15

20

25

30

B
/S

 - 
Ve

rh
äl

tn
is

 

B/A = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁+𝐾𝐾𝑁𝑁𝑁+𝐶𝐶𝑁𝑁𝑁𝑁+𝑀𝑀𝑀𝑀𝑁𝑁+𝐹𝐹𝐹𝐹𝑁𝑁𝑁𝐹
𝑆𝑆𝑆𝑆𝑁𝑁𝑁+𝐴𝐴𝐴𝐴𝑁𝑁𝑁𝐹+𝑇𝑇𝑆𝑆𝑁𝑁𝑁

 

Base / acid – ratio 
proves change of 
ash composition 
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Result overview of the thermochemical model 

HKN/HKT = 100 : 0 HKN/HKT = 95 : 5 HKN/HKT = 90 : 10 

HKN/HKT = 85 : 15 HKN/HKT = 80 : 20 HKN/HKT = 70 : 30 

HKN/HKT = 60 : 40 HKN/HKT = 50 : 50 HKN/HKT = 25 : 75 

HKN/HKT = 0 : 100 
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Differences in Silicate- / Salt melt  
with temperature 

sintering = f(salt melt + temperature) 
slagging = f(silicate melt + temperature) 

Proportion of silicate slag Proportion of salt slag 
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Furnace chamber model 
Lignite Boiler – Dust Combustion 
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Lignite Boiler – Dust Combustion in Detail 

burner 

coal mill flue gas 
recirculation 
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Furnace chamber model  
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Furnace chamber model  
Air supply: 

On average or partitioned in four areas 

Temperatur in combustion chamber partitined in three areas 
Proportion of fluid / solid wet ash 
Proportion of flue gas recirculation 
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Typical values for air supply 

Furnace chamber model  



RWE POWER, POR-MM, T. Schreck   14.07.2014    SEITE 20 

Result – Furnace chamber model  
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Result – Furnace chamber model  
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Summary and Outlook 

Introduction of SimuSage based models 

Coal blending 
      User defined input (linked to user database) and output (phases in   
          groups)  simplification of an Equilib type calculation 

 
 

Furnace chamber 
      First step into development of a proper process model for coal fired  
          power plant 
           Step 1: Furnace chamber with recirculation of flue gas 

 
 

To come: extension into boiler range 
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THANK YOU VERY MUCH  
FOR YOUR ATTENTION AND  
LET´S COLLECTIVELY BE: 
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