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Objectives and timetable 

 Evaluation of the process for full-scale implementation on a lignite 
fired power plant. 

 Techno-economic analysis, identification of cost of electricity and 
cost of CO2 avoided to evaluate the CCL technology compared to 
other CCS solutions. 

 Assessment of the environmental impact of CCL systems by 
conducting a life cycle analysis. 

 Participants include RWE (work package leader), Technische 
Universität Darmstadt, GE Carbon Capture and University of 
Ulster. 

 Work package runs from April 2015 to March 2017. 

 Task 5.1 Plant definition: Selection of an existing or planned lignite-
fired power plant to be equipped with a CCL unit. RWE will provide 
the basis of design and the boundary conditions. Consideration is 
given to the European Benchmarking Task Force definitions to 
guarantee comparability with other capture technologies. 

 Task 5.2 Thermodynamic evaluation: Based on the boundary 
conditions defined in Task 4.1, TUD will scale up the ASPEN 
PLUSTM process model developed in Task 2.1 to calculate heat and 
mass balances and net electrical efficiency of the power plant. 

 Task 5.3 Economic evaluation: Based on the results from Task 4.2, 
the University of Ulster will estimate investment and operational 
costs for the CCL unit to calculate cost of electricity and cost of CO2 
avoided with ECLIPSE software using the methodology defined by 
the European Benchmark Task Force for economic evaluation of 
power plant with CO2 capture. The CCL technology will be evaluated 
and compared with other CCS solutions. GE Carbon Capture and 
RWE will support the estimation of investment and operational costs. 

 Task 5.4 Environmental assessment: The University of Ulster will 
produce a report on the environmental impacts of the proposed CCL 
technology. 

BoA1 (plant with optimized engineering for lignite) Lignite-Fired Power Plant 

Tasks 

 RWE operates 20 lignite fired units with a total installed capacity of 
nearly 10,000MW. Eligible candidates for the selection as a host 
for a Carbonate Looping unit are the most advanced and efficient 
units BoA 1 and BoA 2&3 (BoA is the German abbreviation for 
“plant with optimized engineering for lignite”). 

 
1012 MWel; η≥43% 
2663tSteam/h; 252/60bar and 580/600°C 
847tLignite/h; ~980tCO2/h 

 The three existing BoA units have a load capacity between 1000 - 
1100 MW and an efficiency of 43%. They are the most modern 
lignite-fired power plants in the world and define the technological 
benchmark. The basic design of all the three BoAs are almost 
similar (once through supercritical steam generators, tower design, 
life steam temperature between 580 and 600°C, reheating, multi-
stage electric precipitators, wet limestone FGD, cooling tower with 
natural draught). 

 BoA 1 is the host for different research and development activities 
like a fluidized bed dryer for lignite, a high performance FGD and 
especially an amine based post combustion capture pilot plant, with 
an integrated CO2 compression and liquefaction facility. The 
extensive research activities on BoA 1 provide an excellent data 
basis as source for studies carried out in SCARLET. This comprises 
e.g. trace element content in the flue gas, plant behaviour during 
load changes and a broad knowledge of the coal composition. 
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