Electricity Sector


Improve Coal-Fired Power Plant Efficiency by 5%
Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Krish Ramamurthy (717-772-3369)

Summary: Require a 5% increase in energy efficiency at coal-fired power plants.  Each facility would have the flexibility to meet this efficiency requirement at the least cost method available to them.

Other Involved Agencies: N/A
Possible New Measure(s): An affected Electricity Generating Unit (EGU) may improve efficiency to minimize system losses as a means to reduce CO2 emissions.  For instance, a 15 percent increase in efficiency at an EGU would result in a 13 percent decrease in CO2 emissions.  Upgrades can include improvements to the boiler, turbine, and control systems.  Examples of turbine improvements include installing high efficiency turbine blades, which allow for increased power generation and an efficiency improvement of 0.98 percent.  Fuel consumption reduction can occur with improvements to feed water heater material within a turbine system, leading to an increase in efficiency of between 1 percent and 5 percent.  Upgrading the software of the control system that monitors and fine-tunes combustion can improve efficiency between 0.3 percent to 3 percent.  

Additionally, the average U.S. pulverized coal-fired plant operates at a heat rate of about 10,500 Btu/kWh. Yet a sub-critical (2,400 psi/1,000F/1,000F) unit is capable of operating at least 10 percent more efficiently, at a heat rate of 9,500 Btu/kWh.  Using a minimum of 5 percent efficiency expectation, a total of 5.9 million tons of CO2 could be reduced while producing existing levels of electricity. 
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Potential GHG Reduction: 5.8 MMT CO2e
Economic Cost:
· Cost to DEP – The cost to DEP will be in terms of staff man hours invested in developing any new regulation, or guidance document, that will be required for this effort.  Also, if additional conditions need to be added to permits this will require additional staff time invested by regional office personnel.  

· Cost to regulated community or consumer – A study conducted by the Australian Greenhouse Office (January 2000) evaluated the costs and benefits of efficiency improvements to electric generating units.  This paper can be found at http://www.greenhouse.gov.au/ges/publications/pubs/skmreport.pdf
They found that based on a range of efficiency improvement measures for bituminous and sub-bituminous coal plants, the cost effectiveness for those improvements ranged from a savings of $11/ton to a cost of $9/ton.  This is based on an average of all plants in the study.  As indicated not all plants achieved a net cost savings. 

· The net present value (NPV) after fuel savings was found to be $5/ton of greenhouse gas saved for the bituminous and sub-bituminous coal plants.  At the NPV of $5/ton it was found that the Average Simple Payback period was five years.  This study found that the fuel savings due to these efficiency improvements ranged from $21 to $30 per ton depending on the plant.  

· These improvements were found to result in an expected reduction in the cost of electricity generated for bituminous and sub-bituminous coal.  A 0.3% reduction in the price of electricity generated from bituminous and sub-bituminous coal is expected.  

This means that, on average, it was found that efficiency improvements, when applied to an existing coal fired power plant, will pay for themselves over the lifetime of operation of the facility.  Since the cost of coal has increased since 2000, and is projected to increase further, the projected savings from efficiency increases will be greater.    

· The availability of federal funds for such improvement projects is unknown.

· The cost to other programs at the federal level is not known.

· Cost savings will be realized by coal fired power plants, according to the Australian study, over the lifetime of the efficiency improvement project.   

The table below, from the Australian Greenhouse Office (January 2000) 
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0.0% 32 100 0.0%            113          n/a               10          n/a n/a

5.0% 33.6 95.2 4.8% 108              5.4 10                0.5 5.9

10.0% 35.2 90.9 9.1% 103              10.3 9                 0.9 11.2

15.0% 36.8 87.0 13.0% 98                14.7 9                 1.3 16.0

Report, Integrating Consultancy Efficiency Standards for Power Generation, illustrates the cost in terms of tons of CO2 reduced for a variety of power plant efficiency improvement steps.  For each efficiency improvement action the cost can be determined based on the expected reduction of carbon dioxide in terms of tons of CO2 reduced.  All data in this table is in terms of Australian dollars and metric tones.
Potential Overlap:

· HB 2200, AEPS Tier I (@ 8%, 15%, 20%), Alternative Energy Investment Act, Reduced Load Growth, Reduced Transmission and Distribution Losses
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