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This paper demonstrates the concept of applying learning curves in a consistent manner to performance as
well as cost variables in order to assess the future development of power plants with CO2 capture. An
existing model developed at Carnegie Mellon University, which had provided insight into the potential
learning of cost variables in power plants with CO2 capture, is extended with learning curves for several key
performance variables, including the overall energy loss in power plants, the energy required for CO2

capture, the CO2 capture ratio (removal efficiency), and the power plant availability. Next, learning rates for
both performance and cost parameters were combined with global capacity projections for fossil-fired
power plants to estimate future cost and performance of these power plants with and without CO2 capture.
The results of global learning are explicitly reported, so that they can be used for other purposes such as in
regional bottom-up models. Results of this study show that IGCC with CO2 capture has the largest learning
potential, with significant improvements in efficiency and reductions in cost between 2001 and 2050 under
the condition that around 3100 GW of combined cycle capacity is installed worldwide. Furthermore, in
a scenario with a strict climate policy, mitigation costs in 2030 are 26,11,19 V/t (excluding CO2 transport and
storage costs) for NGCC, IGCC, and PC power plants with CO2 capture, respectively, compared to 42, 13, and
32 V/t in a scenario with a limited climate policy. Additional results are presented for IGCC, PC, and NGCC
plants with and without CO2 capture, and a sensitivity analysis is employed to show the impacts of alter-
native assumptions on projected learning rates of different systems.
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