CCS learning curve
Source: IEA_2009_Technology roadmap CCS.pdf

Based on BLUE Map scenario.
The following figure shows the range of abatement cost estimates for each sector over the period 2010 to 2050. This can be used as a check once we have drawn a learning curve:
[image: image1.png]File Edt View Document Tools Window Help

H ﬁ & D # /2 ngx..

B tCO, avoided) are different for different regions
and sectors. The costs of capture technology
are forecast to fall over time with increased

costs, such as those capturing emissions from fuel
transformation plants and cement production
facilities.

Figure 12: Ranges of CCS abatement costs used in the analysis
for this roadmap (USD/tCOZ‘ avoided)
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Questions:
· Does retrofitting existing plants make total costs (plant + CCS) more than new facility with CCS?

· IEA GHG study concluded the key technical issue is the provision of sufficient space and access for capture facilities.

· Pre-investment in addressing these issues is relatively inexpensive and could result in significant reductions in the cost and downtime for retrofit.

· Is there, and if so, what is the relationship between power plant size (MW) and the investment costs required for CCS?

· Can this simply be calculated with CCS investment costs in EUR/tCO2 and a power plant with emissions in tCO2/MW to give EUR/MW for the investment costs?

· In the above calculation capture rate probably needs to be taken into account, as the CO2 emitted is not equal to the amount captured. 

· Costs for transport infrastructure depend on distance between CO2 source and storage site. Can these be generalized with an assumption about average distance?
· The costs of CO2 abatement varies per fuel used and technology used.
· Can O&M costs be estimated as a percent of the investment costs?

For a generic learning curve:
Investment costs:

· Emissions (tCO2/MW) (Fuel dependent)
· CCS investment costs (EUR/tCO2). These should include:

· Costs of capture facility

· Should decline with improving technology

· Depends on capture technology

· Costs of transport infrastructure
· Assumed to remain constant in time for simplicity? Fixed price per km pipe
· Or should they decline in time due to increasing optimization of pipeline infrastructure?

· Costs of storage facility (site, drilling, facilities, plugging, etc.)
· Capture rate (%)
· Base load of power plant (to go from EUR/MW to EUR/MWh)

· Energy penalty (Energy used to capture, transport, and store CO2) (MWh/tCO2?)

· Improves with technology development

· Lifetime

· Construction time

Recurring costs:
· O&M costs for CCS (in IEA document called additional costs, i.e. incremental costs compared to facility without CCS) (EUR/tCO2/year)
· Maintenance costs capture

· CO2 transport costs

· CO2 storage maintenance costs

· Monitoring

· Leakage detection/prevention

