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This poster shows current  state and applicability  of post comustion  CCS technologie  into  typical fossil power plants in Czech Republic. Two post combustion  CCS             
technologies  (ammonia and amine scrubbing ) are considered. Technical and economic impacts are modelled , evaluated and presented in this poster.  

POST COMBUSTION TECHNOLOGIES AMINE SCRUBBING 

Analysed fossil power plant : 
 
LIGNITE SUBCRITICAL STEAM POWER PLANT: 
- Unit  with  250 MWe output  
- Fuel =  czech lignite  (LHV 10.5 MJ/kg, W=31%, A=41%, S=3%) 
- Boiler efficiency 91.16 % 
- Admission steam:  temperature  575°C, pressure 18.3 MPa 
- Reheated steam:  temperature  580°C, pressure 3.6 MPa 
 
NATURAL GAS COMBINED CYCLE: 
- Unit  with  840 MWe output  
- 2 GT + 1 ST, 3 pressure steam cycle 
- Fuel =  natural gas (LHV 47.9 MJ/kg) 

The results of the Integration  of CCS unit  into  power plants are shown in table 2 and figure  below. 

- absorption  (40-60°C), desorption  (120 - 140°C) - absorption  (10°C), desorption  (120 - 140°C) 

Dry  flue  gas 
 Ř input to CCS unit  

Unit  PP NGCC 

CO2 % vol 13,94 3,73 
O2 % vol 5,44 12,62 
N2 % vol 80,62 74,58 

SO2 mg/Nm3  155,6 28,97 
NOx mg/Nm3  207,5 37,24 
TZL mg/Nm3  10,4 4,14 

CO2 capture process:  
CO2 capture factor is defined 90 %. Captured CO2 is transpor-
ted to storage in the gas form. Parameters of CO 2 mixture are 
50 ° C and 110 bar. Purity CO 2 is based on the requirements  
set out   in international studies  (95%). 

 
Table 2: Flue gas composition - input to CCS unit input 

Table 3: Selected impacts of CCS technologies integration into power plants - PP and  NGCC  

Parameters  Unit  PP w/o  CCS PP w CCS NGCC w/o  CCS NGCC w CCS 

Power output  of the Unit  MWe 250 238 845 772 

CO2 production  t/h  211 211 287.5 287.5 

Captured CO2 t/h  0 190 0 258.7 

CO2 emission in the air t/h  211 21 0 28.8 

Net electricity  production  MWe 226 163 830 708 

Total  net  efficiency  % 38.99 28.12 57.9 49.4 

Efficiency  decrease p.p  0 10.87 0 8.5 

Required area 
for  amonium 

is 
200 x 140 m  

CCS technologies  integration  into  power plant has resulted in: 
Å Increased CAPEX up to 120 % 
ÅReduction of OPEX in PP up to 20 % => CO 2 tax 
Å Increase of COE and LCOE up to 50 %, respectively 70% 
ÅRemoval cost = CO 2 tax in 2005 or 2008  ŕ in PP 

The specific values of economic criteria are listed in the table and 
graph below 

 Results 
PP NGCC 

w/o CCS w CCS w/o CCS w CCS 

 CAPEX [mil. USD] 600 950 771 1637 

 COE [USD/MWh] 50 75 65 89 

 LCOE [USD/MWh] 62 101 85 118 

 Removal cost [USD/t]  - 29 - 77 

 Avoided cost [USD/t]  - 31 - 79 

Input economic  data  Unit  PP NGCC 

Annual operating time  h/ year 6300 5000 

Fuel price USD/t 19 400 

Water price USD/m3 0.2 

CO2 tax USD/t 5.625 

Electricity price  USD/MWh  50 65 

Lifetime of power plant  years 25 20 

Construction time  years 4 3 

Table 1: Main input economic data 

Economic evaluation is based on IEAGHG cost 
methodology .. 
Several input  data are shown in table 1. 

Principle of absoption  methods   


