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May 28, 2002

MEMORANDUM

TO:

Mary Jo Krolewski, U.S. EPA

FROM:

Boddu N. Venkatesh

SUBJECT:
Explanation for lower coal generation in Case II relative to Case I - 

           EPA Contract No.68-D7-0081, Task Order 27, Subtask 03

U.S. EPA has recently modeled four MACT scenarios. In Case I - Medium, all coal plants larger than 25 MW are required to reduce the mercury in their fuel by at least 80% or to maintain their Hg rate below 0.79 lbs/Tbtu. In Case II - Medium all coal plants larger than 25 MW are required to reduce the mercury in their bituminous, subituminous and lignite fuels by at least 80%, 65% and 45% respectively. Alternatively, power plants combusting bituminous, subituminous and lignite fuels are required to maintain their Hg emission rate below 0.81, 1.90 and 6.90 lbs/Tbtu respectively. 

In Case I - Low, all coal plants larger than 25 MW are required to reduce the mercury in their fuel by at least 70% or to maintain their Hg rate below 2.53 lbs/Tbtu. In Case II - Low all coal plants larger than 25 MW are required to reduce the mercury in their bituminous, subituminous and lignite fuels by at least 70%, 30% and 35% respectively. Alternatively, power plants combusting bituminous, subituminous and lignite fuels are required to maintain their Hg emission rate below 2.07, 4.32 and 10.8 lbs/Tbtu respectively. 

EPA has observed that while Case II - Medium scenario is less stringent than Case I - Medium, the coal generation in Case II - Medium is lower than that in Case I - Medium by 0.13% in 2010. Similarly, while the Case II – Low scenario is less stringent than Case I – Low scenario the coal generation in Case II – Low is lower than that in Case I – Low by 0.37% in 2010. While the differences are extremely small the paragraphs below provide explanation for this observation. 

In IPM®, power plants make long-term investment decisions and short-term production costing decisions on a least cost basis. Hence decisions are made in a way that minimizes the total cost of compliance for the system as a whole. The explanation for the above observation is predicated on this assumption. Indeed, the cost of complying with Case II - Medium is lower than that of complying with Case I - Medium by 37 million dollars in 2010. Similarly, the cost of complying with Case II – Low is lower than that of complying with Case I – Low by 45 million dollars in 2010. 

A coal plant in addition to meeting the above MACT scenarios is also required to comply with the Title IV SO2, SIP Call NOx and various state regulations. In the more stringent Case I - Medium scenario, coal plants in order to continue to operate have to follow a more capital-intensive strategy by installing ACI, SO2 scrubbers and post combustion NOx controls. When compared to Case II - Medium, in Case I - Medium coal plants invest in an additional 599 MW of scrubbers, 4,446 MW of post combustion NOx controls and 5,707 MW of ACI. In Case I – Low scenario coal plants invest an additional 2,143 MW of scrubbers, 11,835 MW of post combustion NOx controls and 14,343 MW of ACI than in Case II- Low. Coal plants having made such investments operate them at a higher capacity factor in order to take advantage of the installed control’s co-benefits of removing other pollutants.  The removal of non-mercury emissions has value because both NOx and SO2 are controlled and their respective allowance prices have values greater than zero. Note that the SO2 allowance price in Case II scenarios is higher than that in Case I scenarios in 2010

In the less stringent Case II scenarios, coal plants have a larger suite of fuels to choose from because even fuels with relatively higher Hg allow the MACT requirements to be met. Hence, not all plants have to invest in an emission control technology to operate to comply with MACT. In spite of not requiring controls to comply with MACT, power plants have to make decisions in order to comply with the other environmental regulations such as state level regulations. As coal plants make fewer capital investments, other SO2 and NOx reduction options such as repowering of oil and gas steam power plants to combined cycle power plants increases marginally as such plants also have low NOx and no SO2 emissions. Such generation displaces coal generation. Hence, coal plants without emission controls dispatch less in order to minimize the total system cost while complying with other environmental regulations.
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