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1. CONTEXT 
Coal in the U.S. is huge, with a long history and 

emerging challenges. 
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U.S. coal plants 
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Existing coal generating capacity 
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Location of Coal Plants, Scaled by Capacity 

Source: Synapse, 2012 
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U.S. electric power CO2 emissions 

• U.S. CO2 Emissions ≈ 22% of World Total 

• U.S. Electric Sector ≈ 40% of U.S. Total 

• U.S. Electric Sector ≈ 9% of World Total 
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Upcoming EPA Rules 
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Source: Synapse. Economics of Existing Coal Generation and Opportunities for Clean Electricity. 2011.  
 

Beyond

Cross State Air Pollution Rule (SO2/NOx)

Coal Combustion Residuals (Ash)

Hazardous Air Pollutants (including mercury)

Cooling Water Intake

Effluent Limitation Guidelines

CO2 Prevention of Significant Deterioration

CO2 New Source Performance Standards

NAAQS Review for PM 2.5

NAAQS Review for NOx and SO2 Secondary Standards

NAAQS Review for Ozone

Proposed rules

Final rules

Compliance period/NAAQs designations effective

2011 2012 2013 2014 2015 2016 2017 2018
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U.S. generating capacity by type 
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Source: EIA Form 860, 2001 – 2012, Electric Power Monthly 
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U.S. quarterly generation by fuel type 
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Source: EIA Form 923, 2001 - 2013 
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Oil power plant capacity factor decline 
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Sources: EIA 860 2001-2012; EIA 923 2001-2012 (2001-2012 generation); EIA Annual Energy Review 2012 (1980-2000 

generation)  
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U.S. coal units by economic viability 
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Source: Synapse CAVT Analysis 
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U.S. coal units by economic viability and region 
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Source: Synapse CAVT Analysis 
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2. ECONOMICS: COAL VS. GAS 
Natural gas prices can be volatile, but can be 

economically attractive compared to coal, even when 

the coal plant construction costs are not considered. 

www.synapse-energy.com  |  ©2014 Synapse Energy Economics Inc. All rights reserved. 12 



Change in coal and natural gas CC generation 

by region 
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Source: Knight, Patrick, Bruce Biewald, and Joe Daniel, August 12, 2013, “Displacing Coal: An Analysis of Natural Gas 

Potential in the 2012 Electric System Dispatch,” prepared by Synapse Energy Economics for the Energy Foundation. 
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Uneconomic U.S. coal capacity compared to 

market purchases 
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Source: Knight, Patrick, Elizabeth A. Stanton, Jeremy Fisher, and Bruce Biewald, October 11, 2013, “Forecasting Coal Unit 

Competitiveness: Coal Retirement Assessment Using Synapse’s Coal Asset Valuation Tool (CAVT).” 

 

Note: Percentages indicate the share of the capacity of the uneconomic units compared to 

total coal capacity. 
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Projected net present value of coal units assuming environmental retrofits, 

compared to typical national market electricity prices, 2013-2042 
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Source: Knight, Patrick, Elizabeth A. Stanton, Jeremy Fisher, and Bruce Biewald, October 11, 2013, “Forecasting Coal Unit 

Competitiveness: Coal Retirement Assessment Using Synapse’s Coal Asset Valuation Tool (CAVT).” 
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Muskingum River 

5’s current and 

future costs as 

compared to 

market prices 

16 

Source: Knight, Patrick, Elizabeth 

A. Stanton, Jeremy Fisher, and 

Bruce Biewald, October 11, 2013, 

“Forecasting Coal Unit 

Competitiveness: Coal Retirement 

Assessment Using Synapse’s 

Coal Asset Valuation Tool 

(CAVT).” 
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Comparison of coal retirement projection ranges 
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Source: Knight, Patrick, Elizabeth A. Stanton, Jeremy Fisher, and Bruce Biewald, October 11, 2013, “Forecasting Coal Unit 

Competitiveness: Coal Retirement Assessment Using Synapse’s Coal Asset Valuation Tool (CAVT).” 
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Environmental retrofit and natural gas assumptions 
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Source: Knight, Patrick, Elizabeth A. Stanton, Jeremy Fisher, and Bruce Biewald, October 11, 2013, “Forecasting Coal Unit 

Competitiveness: Coal Retirement Assessment Using Synapse’s Coal Asset Valuation Tool (CAVT).” 
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Source: National Association of Regulatory Commissioners: Risk Workshop for Regulators. Presented by The 

Regulatory Assistance Project and Synapse Energy Economics at the Mid-Atlantic Conference of Regulatory Utility 

Commissioners. June 24, 2013. Slide 12. 
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3. ENERGY EFFICIENCY 
EE is a cost-effective energy resource and 

environmental compliance option, but requires creative 

policy design and regulation.  
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Generation displaced by EE in Chicago 

and New Jersey 
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50% -25%

150MW_BaseDSM_CE

50% -25%

150MW_BaseDSM_MidE

Source: Synapse model runs based on materials from J. Buonocore, P. Luckow, G. Norris, J. Spengler, B. Biewald, J. Fisher, 

and J. Levy, “Public Health and Climate Impacts Offset by Energy Efficiency and Renewable Energy Measures.” 

Unpublished. 
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Source: Presentation by Robyn DeYoung, U.S. EPA,  August 13, 2013, “AVERT Training for Beta Testers,” slide 5. 
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Source: Presentation by Robyn DeYoung, U.S. EPA,  August 13, 2013, “AVERT Training for Beta Testers,” slide 6. 



4. RELIABILITY 
Electric system reliability is essential, and with a few 

years of lead time is generally not a problem. 
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Source: National Association of Regulatory Commissioners: Risk Workshop for Regulators. Presented by The 

Regulatory Assistance Project and Synapse Energy Economics at the Mid-Atlantic Conference of Regulatory Utility 

Commissioners. June 24, 2013. Slide 83. 
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Source: National Association of Regulatory Commissioners: Risk Workshop for Regulators. Presented by The 

Regulatory Assistance Project and Synapse Energy Economics at the Mid-Atlantic Conference of Regulatory Utility 

Commissioners. June 24, 2013. Slide 84. 
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5. EASTERN INTERCONNECT 

PLANNING 
Coal capacity can be retired in the U.S. at low or zero 

net cost. 
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Eastern Interconnection Planning 

Collaborative 
• Synapse’s new study estimated costs/benefits of EIPC’s 

CO2 reduction future vs. “business as usual” 

• Conclusion: overall costs are essentially the same 

through 2050, and CO2 future is cheaper if you factor in 

emissions reductions or other benefits 

 

28 

“S1” = Combined policy case; CO2 reduction case 

“S3” = Business as usual case 
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Generation Mix: S1 (carbon reduction) 

and S3 (BAU) cases 
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NOx, SO2, and CO2 emissions in S1 (carbon reduction) and  

S3 (BAU) cases 

Source: Fagan et al., 2013. 
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Present value of revenue requirements for  

S1 (carbon reduction) and S3 (BAU) cases 

Source: Fagan et al., 2013. 
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Net present value of revenue requirements of S1 (carbon 

reduction) and S3 (BAU) cases, excluding CO2 cost 

Source: Fagan et al., 2013. 
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Net present value of revenue requirements of S1 (carbon 

reduction) and S3 (BAU) cases, including extension period to 

2050 

Source: Fagan et al., 2013. 
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Net present value of revenue requirements of S1 (carbon reduction) and S3 

(BAU) cases, with consistent valuation of CO2 emissions 

Source: Fagan et al., 2013. 
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6. REGULATION: PLANNING 
Utility planning practice is abysmal. 
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Utility integrated resource planning (IRP) 

• What is an IRP, and what is it for? 

• State IRP rules 

• Energy prices and environmental compliance planning 

• Restructured markets 

• Ratemaking and cost recovery 
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Presence or absence of state IRP rules and 

procurement plan filing requirements 
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Source: Synapse. A Brief Survey of State Integrated Resource Planning Rules and Requirements. 2011.  
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Schiller 4 and 6 net revenue 
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Source: Synapse. Economic Analysis of Schiller Station Coal Units. 2011. 
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Example: National load forecast 

39 

Source: Presentation by Bruce Biewald, August 8, 2013, “Synapse 2013 Technical Training. Session 2: Best and Worst 

Practices in IRP and CPCN.” 
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Commodity Prices 

Review of CO2 price 

assumptions are 

critical. 

 

Does price include 

“allowances.” If so, 

what assumptions 

underlie those 

allowances? Does it 

rise faster than 

inflation? Or much, 

much slower? 

 

Zero is a strong 

forecast.  
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Poor electric system planning practice 

• Passive attitude toward information 

• Rely on out-of-date construction cost estimates 

• Consider only “existing” environmental 
regulations 

• Ignore CO2  price, or treat it “at the end” as a 
sensitivity case 

• Assume existing plants continue to operate 

• Overly constrain alternatives such as renewables 
and energy efficiency 
 

IMPRUDENT! 

41 
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Good electric system planning practice 

• Actively seek out relevant information 

• Rely on up-to-date and realistic construction cost 
estimates 

• Anticipate reasonably likely future environmental 
regulations 

• Include reasonable CO2  price forecast in the reference 
case, and analyze high and low sensitivities 

• Evaluate continued operation vs. retirement options for 
existing plants 

• Include full consideration of alternatives 

 

PRUDENT 
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7. REGULATION: RATEMAKING 
Utilities have problematic incentives and do not behave 

like normal businesses.  
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Utility ratemaking 

• Regulated Monopoly Economics 

• Electric utility prices are not set by “the market.” They are 

set by state public utility commissions in “rate cases” 

• Fuel, O&M, purchased power, and administrative costs 

are passed through as expenses 

• Power plant investments are put into “ratebase” and 

recovered over time with an allowed administratively 

determined return on equity 

• Plant investment that is not prudently incurred should be 

removed from rates 

• Plan investment that is not “used and useful” should be 

removed from rates 
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Utility incentives:  

Old coal plants have significant investment in rate base 

45 

Source: Presentation by Bruce Biewald, August 8, 2013, “Synapse 2013 Technical Training. Session 3: Components of 

Good Planning IRP and CPCN,” slide 19. 

 

• Data from data 

collected from 52 coal 

plants owned by 11 

utilities 

• Average plant age 

weighted by capacity: 

~47 years 

• Average plant 

capacity: ~675 MW  

• Average unrecovered 

plant balance: 

~$336/kW 

• Average unrecovered 

balance as a 

percentage of Total 

Plant Balance: 50% 
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Regulatory treatment of retired power plant(s) 

Ohio 

• Docket 10-1454-EL-RDR 

• Order: January 12, 2012 

• Ohio Power sought approval 
for a rider to recover 
unamortized plant balance 
of $58.7 million for Sporn 
Unit 5 (450 MW, 1960) 

• Commission dismissed the 
case, citing closure not 
subject to approval and no 
statutory basis for recovery 
of closure costs 

Alabama 

• Docket U-5033 

• Order: September 7, 2011 

• Alabama Power sought 

authorization to establish 

regulatory asset treatment 

and amortization schedule 

for generating units to be 

retired early as a result of 

EPA regulations 

• Commission approved 

request 
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