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  PA EGT&D Subcommittee Work Plans, May 19th, 2009


Electricity Subcommittee

Summary of Work Plans Recommended for Quantification
	Work Plan
	Work Plan Name
	Annual Results (2020)
	Cumulative Results (2009-2020)

	No.
	
	GHG Reductions
	Costs
	Cost-Effectiveness
	GHG Reductions
	Costs
	Cost-Effectiveness

	 
	
	(MMtCO2e)
	(Million $)
	($/tCO2e)
	(MMtCO2e)
	(NPV, Million $)
	($/tCO2e)

	Electricity 1
	Act 129 of 2008 (HB 2200)
	4.3
	$(270)
	$(62)
	43.4
	$(1,739)
	$(40)

	Electricity 2
	Reduced Load Growth
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 3
	Stabilized Load Growth
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 4
	Alternative Energy Portfolio (Act 213 of 2004) Tier I Standard
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 5
	House Bill 80: Carbon Capture and Sequestration in 2014
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 6
	Improve Coal-Fired Power Plant Efficiency by 5%
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 7
	Sulfur Hexafluoride (SF6) Emission Reductions from the Electric Power Industry
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 8
	Analysis to Evaluate Potential Impacts Associated with Joining Regional Greenhouse Gas Initiative
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 9
	Promote Combined Heat and Power (CHP) 
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 10 
	Nuclear Capacity 
	TBA
	TBA
	TBA
	TBA
	TBA
	TBA

	Electricity 11
	Greenhouse Gas Performance Standard for New Power Plants
	
	Workplan
	Not
	Quantified
	
	

	Electricity 12
	Transmission and Distribution Losses
	
	Workplan
	Not
	Quantified
	
	

	 
	Sector Total After Adjusting for Overlaps
	 
	 
	 
	 
	 
	 

	 
	Reductions From Recent Actions
	 
	 
	 
	 
	 
	 

	 
	Sector Total Plus Recent Actions
	 
	 
	 
	 
	 
	 


* Note: The numbering used to denote the above work plans is for reference purposes only; it does not reflect prioritization among these important draft policy options.

Electricity 1. Act 129 (HB 2200) Work Plan for Potential GHG Reduction Measure 

Strategy Name: Act 129 of 2008 (HB 2200)

Lead Staff Contact: Joe Sherrick (717-772-8944)

Summary:  This initiative identifies the carbon emissions benefits associated with the reduction of electricity consumption and peak load, as described in Act 129 of 2008.  Act 129 requires:

· A reduction in electricity consumption, by May 31, 2011 of 1.0% below consumption levels for the period June 1, 2009 through May 31, 2010.

· A reduction in electricity consumption, by May 31, 2013 of 3.0% below consumption levels for the period June 1, 2009 through May 31, 2010 (additional reduction of 2.0% from the June 2009 through May 2010 baseline for a net total reduction of 3.0%).

· A reduction in peak demand, by May 31, 2013 of 4.5% of the highest 100 hours of demand

Please note that the imposition of requirements of Act 129 is not inclusive of the very modest consumption and associated system losses from municipalities that are service providers or the rural electric cooperatives.  

Other Involved Agencies: PUC has implementation responsibility

Possible New Measure(s): 

A report from the American Council for an Energy Efficient Economy (ACEEE) has been drafted for the PUC and DEP and  and provides the cost and supply data for the workplan.  Act 129 does not specify how these reductions are to be achieved.  Responses will be purely market-driven.  

Potential GHG Reductions and Costs:  

· 
· 
· 
· 
· 
· 
· 
· 

Table 1.1 DRAFT Cost and GHG Results
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Annual Results (2020)

Cumulative Results (2009-2020)



The net present value of the cost savings resulting from implementation of Act 129 from 2009-2020 is estimated at approximately $1.7 billion.  Some of this will be due to peak load reductions that result in lower wholesale energy and capacity charges but not less energy used.  Therefore, demand reductions are assumed to not have an impact on GHG emissions.  There is the assumption that lower wholesale charges will be passed through to customers. (These are not quantified in this draft)  Other savings will result through reducing energy consumption.  
Quantification Approach and Assumptions

· Reductions from the workplan are assumed to begin in 2009-2011 and implemented at .33% per year through 2011 to achieve the 1% target by 2011.  Reductions are then assumed to be 1% per year for 2012 and 2013 reaching the Act 129 target of 3%.
· Statewide load forecast from the PUC are used as the basis for the calculations.  This includes the load reduction effects of Act 129 (which are already in the baseline), so reductions estimated here are likely to be slightly understated (by 3% of 3%). 

· The above efficiency percentage targets are applied to residential, commercial and industrial loads.  The cost and supply of efficiency savings are thus dependent on the customer class load as a percent of total load.  Industrial loads grow more slowly than residential and commercial through 2020, and thus over time a smaller share of efficiency savings comes from the industrial sector.

· Energy efficiency costs are expressed as levelized costs over the life of the energy efficiency options over the planning period. The incremental costs (typically incurred in the first year of program implementation) are spread over all future years of the life of the energy efficiency measures.

· Efficiency investments installed under Act 129 with expected lifetimes shorter than the planning period are expected to be replaced with equipment with similar cost and performance characteristics.  Efficient equipment is cost effective to install initially, and it is assumed that it will be replaced at the end of its life.  Thus the electricity reductions in 2013 under Act 129 are held steady through 2030.
· Costs and GHG benefits from demand response are not quantified.

· The costs of the workplan is calculated by estimating the annual costs of energy efficiency less avoided electricity expenditures. These cash flows are then discounted at a real rate of 5%.

· The net present value of cash flows is calculated beginning in 2009 through 2020.

· All prices are in $2007 as per the Center for Climate Strategies Quantification Memo.
	 
	2009

	Levelized Cost of Energy Efficiency ($2007)
	$/MWh
	$/MMBTU
	Fixed Cost Rate

	Residential
	 $             53.70 
	 $    5.68 
	13%

	Commercial
	 $             31.47 
	 $    3.52 
	10%

	Industrial
	 $             26.03 
	 $    2.11 
	5%


· Sum of Capital and Fixed Costs Program fixed costs are assumed to be part of each measure’s capital cost, These include administrative, marketing, and evaluation costs of 5%.

· Source: ACEEE et al. (2009).Various pages

· Cost of EE measures includes program and participant cost as is typically used in Total Resource Cost test.  

	Costs Associated with Avoided  Energy($2007)
	$/MWh
	$/MMBTU

	Residential
	120.00
	     14.25 

	Commercial
	90.00
	     12.45 

	Industrial
	70.00
	     11.72 


Source: ACEEE et al. (2009).Various pages PLACEHOLDER

· Electricity transmission and distribution losses are assumed to be 7% over the analysis period.  

· To estimate emission reductions from workplans that are expected to displace conventional grid-supplied electricity (i.e., energy efficiency and conservation) a simple, straightforward approach is used.  We assume that these policy recommendations would displace generation from an “average thermal” mix of fuel-based electricity sources of  coal and gas.  This mix is based on the sources of forecasted generation in PA over the planning period. PLACEHOLDER 90% coal, 10%  gas for all years 2009-2030 based on EIA 2006 State Electricity Profile data. 

· The average thermal approach is preferred over alternatives because  sources without significant fuel costs would not be displaced—e.g., hydro, nuclear, or renewables generation.  

· Similarly, a “marginal” approach is not possible in Pennsylvania because the natural gas share of the annual generation portfolio (13.5 million MWh) of total generation (218 million MWh in 2006) is only about 6%.  This small amount does not provide enough be “backed down” due to the energy efficiency deployment in the workplan.

· Given the generation fleet’s coal and gas combustion efficiencies, this equates to a CO2 intensity of approximately .87 tonnes/MWh. This compares to the average  statewide CO2 intensity of .54 tonnes/MWh (including hydro, nuclear, etc.)
· This approach provides a transparent way to estimate emission reductions and to avoid double counting (by ensuring that the same MWh from a fossil fuel source are not “avoided” more than once). The approach can be considered a “first-order” approach; it does not attempt to capture a number of factors, such as the distinction between peak, intermediate, and baseload generation; issues in system dispatch and control; impacts of nondispatchable and intermittent sources, such as wind and solar; or the dynamics of regional electricity markets. These relationships are complex and could mean that policy recommendations affect generation and emissions (as well as costs) in a manner somewhat different from that estimated here. Nonetheless, this approach provides reasonable first-order approximations of emission impacts and offers the advantages of simplicity and transparency that are important for stakeholder processes.

· Cost to DEP - None

· Cost to the Commonwealth – Administrative

· Cost to regulated community or consumer – Act 129 requires only modest reductions in load growth.  It is reasonably anticipated that consumers will realize long-term cost savings however, there are costs of implementation that will be bore by the rate base and will be quantified in filings to the PUC.  Estimated gross cost savings are provided at the end of this work plan and will need to be reconciled with the implementation costs.  

· Are there Federal funds available? – N/A

· Do these costs fund other programs? N/A  

· Are cost savings realized from this initiative? Yes, as noted above.  Market forces will drive compliance options and the path forward.  Actual savings will likely vary widely among the EDC territories, within the various rate classes and economic sectors and also based on socio-economic factors for residential consumers.  

Implementation Steps:  

· Act 129 was signed into law on October 15.  

· By January 15, 2009, the PUC must adopt an energy efficiency and conservation program that requires each electric distribution company (EDC) to develop and implement cost effective energy efficiency & conservation plans to reduce consumption and peak load within their service territories, as noted in the Summary section of this work plan.  

· The American Council for an Energy Efficient Economy (ACEEE) is conducting a statewide assessment of cost effective energy efficiency potential.  Building on this assessment, a more ambitious plan with several, periodic, load-reduction steps could be implemented and which would actually change the projected rate of consumption instead of simply slowing the rate.    

Potential Overlap:

· Transmission and Distribution Loss Work Plan
· Industry #1 Industrial Electricity and Natural Gas Best Practices
· Any additional work plans that cut electricity consumption

Electricity 2. Reduced Load Growth Work Plan for Potential GHG Reduction Measure

Strategy Name: Reduced Load Growth

Lead Staff Contact: Joe Sherrick (717-772-8944)

Summary:  This initiative identifies the carbon emissions benefits associated with curbing the rate of growth in electricity consumption in PA.  This strategy builds upon the conservation requirements of Act 129 of 2008, which requires 1.0% and 2.0% reductions in electricity consumption from 2010, by 2011 and 2013, respectively.  Act 129 also requires the PUC to assess the potential for additional cost-effective reductions.  The scenario developed in this work plan builds upon Act 129 by requiring biennial reductions in electricity consumption equal to 1.5% per  period (.75% per year), beginning in 2015 and carrying through 2025.  These reductions are calculated from the previous years estimated consumption.  The result is a net reduction in greenhouse gas emissions of approximately 29.22 MMTCO2 (92.31 MMTCO2 from the combination of Act 129 and this work plan).

Please note that this analysis does not include the very modest consumption and associated system losses from municipalities that are service providers or the rural electric cooperatives.

Other Involved Agencies: PUC

Possible New Measure(s): As required in Act 129, a study must be undertaken to identify the full suite of cost-effective measures that should be given consideration.  A report from the American Council for an Energy Efficient Economy (ACEEE) is being drafted for the PUC and DEP and should serve well to inform this process.  

Potential GHG Reduction: 29.22 MMTCO2 additional beyond Act 129 reductions (92.31 MMTCO2 total)
The following steps were used in calculating the emissions reduction:

· Consumption and system loss data was obtained for each of the eight electric distribution companies (EDCs) in PA for years 2001 through 2006.  This data was obtained from the PUC’s Electric Power Annual Outlook reports.

· Average rates of consumption and system losses were calculated for each EDC under two different scenarios; Reduced Load Growth (RLG) and business as usual (BAU).  Average growth rates in consumption ranged from 0.32% to 2.11%.  Average rates for systems losses, by EDC, ranged from 5.65% to 8.87%.

· Projections for BAU rates of consumption were made beginning with the last year of reported data to the PUC (2006).

· 
· The sum total MWh for consumption and system losses for each scenario (RLG and BAU) was then multiplied by a five-year (2000 through 2004) statewide average CO2 emission factor (1,279 pounds of CO2 per MWh) for electricity produced in PA.  The emissions rates were calculated from generation and emissions data reported to the EIA.

· The difference between these two scenarios yields the actual projected reduction in CO2 emissions in year 2025.

· The result is a cumulative effect curtailing load growth to less than would be the case under the projected BAU scenario in 2016.

· This scenario facilitates reductions in electricity consumption while still realizing growth in electricity demand.  The projected emissions reductions from this work plan yield an additional 12.71 MMTCO2 beyond that which is anticipated via Act 129.   

A series of tables summarizing the estimated CO2 reductions potential of this initiative are included in this work plan immediately following “Potential Overlap.”  

Assumptions:

· Adequate cost-effective reductions exist or will exist, through year 2025, to provide the estimated 25 million MWh of curtailment as compared to the unchecked, projected rate of growth in electricity consumption.

· No reductions would be required if not supported through an analysis of cost-effective measures.

Economic Cost:  

· Cost to DEP - None

· Cost to the Commonwealth – Act 129 requires the PUC to hire a program administrator to oversee this process and to provide assessments as to the cost-effectiveness and level of additional reductions that may be possible within PA.  The cost for this service is unknown.

· Cost to regulated community or consumer – Not quantified, as of yet.  Short-term capital costs may be experienced, depending on a host of issues but short and long-term savings are anticipated.  Requires detailed analysis.

· Are there Federal funds available? – Federal funding is not required nor is it available at this time.  Limited assistance may be available through the U.S. DOE State Energy Plan but this would most likely be limited to policy analysis and possibly technical support.

· Do these costs fund other programs? No.  Any costs are expected to result in changes to consumer behavior.  

· Are cost savings realized from this initiative? Cost savings are expected but this does require a detailed analysis.  The assumption is that reductions will only be required such that can be sustained through cost-effective measures.  
Implementation Steps:  The following, and other, considerations should be examined as policy tools to support this measure:

· Act 129 provides the PUC with the necessary authority to require additional cost-effective reductions in electricity consumption.  

· An assessment of electricity consumption reduction potential is necessary to determine if the requirements suggested within this work plan conform to Act 129 requisites.  Such a study is underway by ACEEE.

· A legislative amendment to the AEPS establishing a dedicated market share for energy efficiency credits (new tier or carve out) might facilitate achieving this reduction measure by rewarding over-compliance and providing a cost-effective manner to achieve greater reductions.

· Require electric distribution companies to invest in demand side response initiatives, including rebates to consumers.

· Require that all cost-effective supply side and demand side response initiatives have been identified and acted upon before approvals for new generation are granted.  In a February 5, 2007 press release http://www.aceee.org/press/e072pr.htm ACEEE reported that, “States from Texas to Vermont are finding energy efficiency resources available at less than 4 cents per kilowatt-hour, compared to the expected cost of power from new plants of 5 to 10 cents.”

· Implementing advanced building standards for the commercial, institutional, state and municipal government sectors that establish minimum green building practices and energy efficiency standards.

· Coupled with the advanced building standard, consider a requirement that all commercial, institutional, state and municipal government buildings perform annual benchmarking, similar to that established by the U.S. EPA that documents the gains or losses in energy consumption on a per square foot basis, based on the type of activity occurring.  This information is publicly accessible.  It educates and encourages building owners and operators to achieve higher performance.

· Work with neighboring states on establishing regional efficiency standards for appliances and electronics where none currently exist or where minimum standards are less than optimal.

· Establish an aggressive phase-out of incandescent lights and/or establish a pricing/tax structure that preferentially treats lighting with a higher lumens to watts ratio.  

· Rate decoupling

Potential Overlap:

· Act 129 Work Plan

· Stabilized Load Growth Work Plan

	Reduced Load Growth (RLG) Scenario

	 
	Average Growth Rate per EDC
	 

	
	1.07%
	1.96%
	1.30%
	0.32%
	2.11%
	1.25%
	1.38%
	1.74%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	Consumption (MWh) by Compliance Year
	2007
	13,931,078 
	14,110,681 
	14,243,800 
	4,699,190 
	39,666,440 
	38,204,688 
	1,009,857 
	21,371,462 
	147,237,195 

	
	2008
	14,079,593 
	14,387,398 
	14,429,540 
	 4,714,284 
	 40,503,909 
	38,680,531 
	1,023,812 
	21,743,813 
	149,562,879 

	
	2009
	14,229,691 
	14,669,541 
	14,617,703 
	4,729,426 
	 41,359,060 
	39,162,301 
	1,037,960 
	22,122,651 
	151,928,332 

	
	2010
	14,381,389 
	14,957,216 
	14,808,319 
	4,744,617 
	42,232,266 
	39,650,071 
	1,052,303 
	22,508,089 
	154,334,271 

	
	2011
	14,390,891
	15,100,962
	14,853,338
	4,712,411
	42,701,585
	39,747,416
	1,056,322
	22,675,162
	155,238,085

	
	2012
	14,544,307
	15,397,098
	15,047,027
	4,727,547
	43,603,135
	40,242,475
	1,070,919
	23,070,226
	157,702,733

	
	2013
	14,411,732
	15,399,897
	14,947,075
	4,647,840
	43,679,074
	39,950,697
	1,064,671
	23,022,012
	157,122,998

	
	2014
	14,565,371
	15,701,895
	15,141,986
	4,662,769
	44,601,261
	40,448,287
	1,079,384
	23,423,120
	159,624,073

	
	2015
	14,504,926
	15,785,458
	15,117,314
	4,606,577
	44,909,435
	40,357,324
	1,078,515
	23,493,594
	157,309,059

	
	2016
	14,659,559
	16,095,017
	15,314,446
	4,621,373
	45,857,599
	40,859,979
	1,093,419
	23,902,918
	162,404,309

	
	2017
	14,600,119
	16,050,880
	15,261,987
	4,454,919
	46,130,751
	41,079,853
	889,355
	23,942,019
	163,919,929

	
	2018
	14,755,766
	16,221,994
	15,424,690
	4,502,412
	46,622,536
	41,517,792
	898,836
	24,197,257
	164,141,283

	
	2019
	14,697,352
	16,179,210
	15,373,407
	4,334,690
	46,903,843
	41,744,679
	692,697
	24,239,495
	164,165,373

	
	2020
	14,854,035
	16,351,692
	15,537,298
	4,380,900
	47,403,870
	42,189,706
	700,082
	24,497,905
	165,915,488

	
	2021
	14,796,669
	16,310,291
	15,487,215
	4,211,883
	47,693,506
	42,423,756
	491,824
	24,543,348
	165,958,493

	
	2022
	14,954,411
	16,484,170
	15,652,320
	4,256,784
	48,201,952
	42,876,022
	497,068
	24,804,997
	167,727,723

	
	2023
	14,898,114
	16,444,181
	15,603,463
	4,086,444
	48,500,096
	43,117,388
	286,646
	24,853,714
	167,790,048

	
	2024
	15,056,938
	16,619,487
	15,769,807
	4,130,008
	49,017,140
	43,577,049
	289,702
	25,118,672
	169,578,803

	
	2025
	15,001,735
	16,580,942
	15,722,203
	3,958,316
	49,323,975
	43,825,889
	77,069
	25,170,733
	169,660,862


	Consumption - Business as Usual (BAU) Scenario

	 
	Average Growth Rate per EDC
	 

	
	1.07%
	1.96%
	1.30%
	0.32%
	2.11%
	1.25%
	1.38%
	1.74%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	Consumption (MWh) by Compliance Year
	2007
	13,931,078
	14,110,681
	14,243,800
	4,699,190
	39,666,440
	38,204,688
	1,009,857
	21,371,462
	147,237,195

	
	2008
	14,079,593
	14,387,398
	14,429,540
	4,714,284
	40,503,909
	38,680,531
	1,023,812
	21,743,813
	149,562,879

	
	2009
	14,229,691
	14,669,541
	14,617,703
	4,729,426
	41,359,060
	39,162,301
	1,037,960
	22,122,651
	151,928,332

	
	2010
	14,381,389
	14,957,216
	14,808,319
	4,744,617
	42,232,266
	39,650,071
	1,052,303
	22,508,089
	154,334,271

	
	2011
	14,534,704
	15,250,534
	15,001,421
	4,759,857
	43,123,907
	40,143,917
	1,066,845
	22,900,242
	156,781,428

	
	2012
	14,689,654
	15,549,603
	15,197,041
	4,775,146
	44,034,374
	40,643,914
	1,081,587
	23,299,229
	159,270,547

	
	2013
	14,846,256
	15,854,537
	15,395,212
	4,790,484
	44,964,063
	41,150,138
	1,096,533
	23,705,166
	161,802,389

	
	2014
	15,004,527
	16,165,451
	15,595,967
	4,805,871
	45,913,380
	41,662,667
	1,111,686
	24,118,176
	164,377,726

	
	2015
	15,164,486
	16,482,463
	15,799,340
	4,821,308
	46,882,740
	42,181,580
	1,127,048
	24,538,382
	166,997,346

	
	2016
	15,326,149
	16,805,691
	16,005,365
	4,836,794
	47,872,566
	42,706,956
	1,142,623
	24,965,909
	169,662,052

	
	2017
	15,489,536
	17,135,257
	16,214,076
	4,852,330
	48,883,290
	43,238,875
	1,158,412
	25,400,885
	172,372,662

	
	2018
	15,654,665
	17,471,287
	16,425,509
	4,867,916
	49,915,353
	43,777,420
	1,174,420
	25,843,439
	175,130,010

	
	2019
	15,821,555
	17,813,906
	16,639,699
	4,883,551
	50,969,206
	44,322,672
	1,190,649
	26,293,704
	177,934,944

	
	2020
	15,990,223
	18,163,244
	16,856,683
	4,899,238
	52,045,308
	44,874,716
	1,207,103
	26,751,814
	180,788,329

	
	2021
	16,160,690
	18,519,433
	17,076,495
	4,914,974
	53,144,130
	45,433,635
	1,223,784
	27,217,905
	183,691,047

	
	2022
	16,332,974
	18,882,607
	17,299,175
	4,930,761
	54,266,152
	45,999,516
	1,240,695
	27,692,117
	186,643,996

	
	2023
	16,507,094
	19,252,903
	17,524,758
	4,946,599
	55,411,862
	46,572,444
	1,257,840
	28,174,591
	189,648,091

	
	2024
	16,683,071
	19,630,461
	17,753,282
	4,962,488
	56,581,762
	47,152,509
	1,275,222
	28,665,471
	192,704,264

	
	2025
	16,860,924
	20,015,422
	17,984,787
	4,978,427
	57,776,361
	47,739,798
	1,292,844
	29,164,903
	195,813,466


	System Losses - Reduced Load Growth (RLG) Scenario

	 
	Average System Loss Rate per EDC
	 

	
	5.77%
	7.87%
	8.87%
	6.49%
	6.65%
	7.18%
	5.65%
	6.53%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	System Losses (MWh) by Compliance Year
	2007
	803,683
	1,110,810
	1,263,229
	304,805
	2,637,920
	2,744,325
	57,075
	1,394,798
	10,316,645

	
	2008
	812,251
	1,132,593
	1,279,702
	305,784
	2,693,614
	2,778,506
	57,863
	1,419,100
	10,479,412

	
	2009
	820,910
	1,154,804
	1,296,390
	306,766
	2,750,484
	2,813,112
	58,663
	1,443,824
	10,644,952

	
	2010
	829,662
	1,177,450
	1,313,295
	307,751
	2,808,554
	,848,150
	59,474
	1,468,980
	10,813,315

	
	2011
	830,210
	1,188,766
	1,317,287
	305,662
	2,839,765
	2,855,142
	59,701
	1,479,884
	10,876,416

	
	2012
	839,061
	1,212,078
	1,334,465
	306,644
	2,899,720
	2,890,703
	60,526
	1,505,667
	11,048,864

	
	2013
	831,412
	1,212,298
	1,325,600
	301,474
	2,904,770
	2,869,744
	60,173
	1,502,521
	11,007,993

	
	2014
	840,276
	1,236,072
	1,342,886
	302,442
	2,966,098
	2,905,487
	61,004
	1,528,699
	11,182,965

	
	2015
	836,789
	1,242,650
	1,340,698
	298,797
	2,986,593
	2,898,953
	60,955
	1,533,298
	11,198,734

	
	2016
	845,710
	1,267,019
	1,358,181
	299,757
	3,049,648
	2,935,060
	61,797
	1,560,013
	11,377,184

	
	2017
	842,280
	1,263,544
	1,353,529
	288,960
	3,067,813
	2,950,854
	50,264
	1,562,564
	11,379,810

	
	2018
	851,260
	1,277,015
	1,367,958
	292,041
	3,100,518
	2,982,312
	50,800
	1,579,222
	11,501,126

	
	2019
	847,890
	1,273,647
	1,363,410
	281,162
	3,119,226
	2,998,610
	39,150
	1,581,979
	11,505,073

	
	2020
	856,929
	1,287,225
	1,377,945
	284,159
	3,152,479
	3,030,577
	39,567
	1,598,844
	11,627,725

	
	2021
	853,619
	1,283,965
	1,373,503
	273,196
	3,171,741
	3,047,389
	27,797
	1,601,810
	11,633,021

	
	2022
	862,720
	1,297,653
	1,388,146
	276,109
	3,205,553
	3,079,877
	28,093
	1,618,886
	11,757,037

	
	2023
	859,472
	1,294,505
	1,383,813
	265,060
	3,225,381
	3,097,215
	16,201
	1,622,066
	11,763,712

	
	2024
	868,634
	1,308,306
	1,398,565
	267,886
	3,259,766
	3,130,233
	16,373
	1,639,358
	11,889,121

	
	2025
	865,450
	1,305,271
	1,394,343
	256,749
	3,280,171
	3,148,108
	4,356
	1,642,756
	11,897,204


	System Losses - Business as Usual (BAU) Scenario

	 
	Average System Loss Rate per EDC
	 

	
	5.77%
	7.87%
	8.87%
	6.49%
	6.65%
	7.18%
	5.65%
	6.53%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	System Losses (MWh) by Compliance Year
	2007
	803,683
	1,110,810
	1,263,229
	304,805
	2,637,920
	2,744,325
	57,075
	1,394,798
	10,316,645

	
	2008
	812,251
	1,132,593
	1,279,702
	305,784
	2,693,614
	2,778,506
	57,863
	1,419,100
	10,479,412

	
	2009
	820,910
	1,154,804
	1,296,390
	306,766
	2,750,484
	2,813,112
	58,663
	1,443,824
	10,644,952

	
	2010
	829,662
	1,177,450
	1,313,295
	307,751
	2,808,554
	2,848,150
	59,474
	1,468,980
	10,813,315

	
	2011
	838,507
	1,200,540
	1,330,420
	308,740
	2,867,850
	2,883,624
	60,296
	1,494,573
	10,984,550

	
	2012
	847,446
	1,224,083
	1,347,769
	309,731
	2,928,399
	2,919,540
	61,129
	1,520,613
	11,158,709

	
	2013
	856,480
	1,248,088
	1,365,344
	310,726
	2,990,226
	2,955,903
	61,973
	1,547,106
	11,335,846

	
	2014
	865,611
	1,272,564
	1,383,148
	311,724
	3,053,358
	2,992,719
	62,830
	1,574,061
	11,516,014

	
	2015
	874,839
	1,297,519
	1,401,184
	312,726
	3,117,822
	3,029,993
	63,698
	1,601,486
	11,699,268

	
	2016
	884,165
	1,322,964
	1,419,456
	313,730
	3,183,648
	3,067,732
	64,578
	1,629,388
	11,885,662

	
	2017
	893,591
	1,348,908
	1,437,966
	314,738
	3,250,864
	3,105,941
	65,471
	1,657,777
	12,075,255

	
	2018
	903,117
	1,375,360
	1,456,717
	315,749
	3,319,499
	3,144,626
	66,375
	1,686,660
	12,268,104

	
	2019
	912,745
	1,402,332
	1,475,713
	316,763
	3,389,583
	3,183,793
	67,293
	1,716,046
	12,464,267

	
	2020
	922,475
	1,429,832
	1,494,956
	317,780
	3,461,147
	3,223,447
	68,223
	1,745,944
	12,663,805

	
	2021
	932,310
	1,457,872
	1,514,451
	318,801
	3,534,221
	3,263,595
	69,165
	1,776,364
	12,866,779

	
	2022
	942,249
	1,486,461
	1,534,199
	319,825
	3,608,838
	3,304,244
	70,121
	1,807,313
	13,073,250

	
	2023
	952,294
	1,515,611
	1,554,205
	320,852
	3,685,031
	3,345,399
	71,090
	1,838,801
	13,283,284

	
	2024
	962,446
	1,545,333
	1,574,472
	321,883
	3,762,832
	3,387,066
	72,073
	1,870,838
	13,496,943

	
	2025
	972,706
	1,575,638
	1,595,004
	322,917
	3,842,276
	3,429,252
	73,068
	1,903,433
	13,714,295


	Climate Impact ((Consumption + Losses) X CO2)) (RLG) Scenario

	 
	Consumption
	Losses
	Total MWh
	CO2 Tons
	MMTCO2

	Consumption (MWh) by Compliance Year
	2007
	 147,237,195 
	 10,316,645 
	 157,553,840 
	 100,755,681 
	     91.39 

	
	2008
	 149,562,879 
	 10,479,412 
	 160,042,292 
	 102,347,045 
	     92.83 

	
	2009
	 151,928,332 
	 10,644,952 
	 162,573,284 
	 103,965,615 
	     94.30 

	
	2010
	 154,334,271 
	 10,813,315 
	 165,147,585 
	 105,611,881 
	     95.79 

	
	2011
	 155,238,085 
	 10,876,416 
	 166,114,501 
	 106,230,224 
	     96.35 

	
	2012
	 157,702,733 
	 11,048,864 
	 168,751,597 
	 107,916,646 
	     97.88 

	
	2013
	 157,122,998 
	 11,007,993 
	 168,130,991 
	 107,519,769 
	     97.52 

	
	2014
	 159,624,073 
	 11,182,965 
	 170,807,038 
	 109,231,101 
	     99.07 

	
	2015
	 157,309,059 
	 11,198,734 
	 168,507,793 
	 107,760,733 
	     97.74 

	
	2016
	 162,404,309 
	 11,377,184 
	 173,781,494 
	 111,133,265 
	    100.80 

	
	2017
	 163,919,929 
	 11,379,810 
	 175,299,739 
	 112,104,183 
	    101.68 

	
	2018
	 164,141,283 
	 11,501,126 
	 175,642,409 
	 112,323,320 
	    101.88 

	
	2019
	 164,165,373 
	 11,505,073 
	 175,670,446 
	 112,341,250 
	    101.89 

	
	2020
	 165,915,488 
	 11,627,725 
	 177,543,212 
	 113,538,884 
	    102.98 

	
	2021
	 165,958,493 
	 11,633,021 
	 177,591,514 
	 113,569,773 
	    103.01 

	
	2022
	 167,727,723 
	 11,757,037 
	 179,484,760 
	 114,780,504 
	    104.11 

	
	2023
	 167,790,048 
	 11,763,712 
	 179,553,759 
	 114,824,629 
	    104.15 

	
	2024
	 169,578,803 
	 11,889,121 
	 181,467,924 
	 116,048,738 
	    105.26 

	
	2025
	 169,660,862 
	 11,897,204 
	 181,558,066 
	 116,106,383 
	    105.31 


	Climate Impact ((Consumption + Losses) X CO2)) BAU Scenario

	 
	Consumption
	Losses
	Total MWh
	CO2 Tons
	MMTCO2

	Consumption (MWh) by Compliance Year
	2007
	 147,237,195 
	 10,316,645 
	 157,553,840 
	 100,755,681 
	     91.39 

	
	2008
	 149,562,879 
	 10,479,412 
	 160,042,292 
	 102,347,045 
	     92.83 

	
	2009
	 151,928,332 
	 10,644,952 
	 162,573,284 
	 103,965,615 
	     94.30 

	
	2010
	 154,334,271 
	 10,813,315 
	 165,147,585 
	 105,611,881 
	     95.79 

	
	2011
	 156,781,428 
	 10,984,550 
	 167,765,977 
	 107,286,342 
	     97.31 

	
	2012
	 159,270,547 
	 11,158,709 
	 170,429,257 
	 108,989,510 
	     98.85 

	
	2013
	 161,802,389 
	 11,335,846 
	 173,138,235 
	 110,721,901 
	    100.42 

	
	2014
	 164,377,726 
	 11,516,014 
	 175,893,740 
	 112,484,047 
	    102.02 

	
	2015
	 166,997,346 
	 11,699,268 
	 178,696,613 
	 114,276,484 
	    103.65 

	
	2016
	 169,662,052 
	 11,885,662 
	 181,547,714 
	 116,099,763 
	    105.30 

	
	2017
	 172,372,662 
	 12,075,255 
	 184,447,917 
	 117,954,443 
	    106.98 

	
	2018
	 175,130,010 
	 12,268,104 
	 187,398,113 
	 119,841,094 
	    108.70 

	
	2019
	 177,934,944 
	 12,464,267 
	 190,399,210 
	 121,760,295 
	    110.44 

	
	2020
	 180,788,329 
	 12,663,805 
	 193,452,134 
	 123,712,639 
	    112.21 

	
	2021
	 183,691,047 
	 12,866,779 
	 196,557,826 
	 125,698,729 
	    114.01 

	
	2022
	 186,643,996 
	 13,073,250 
	 199,717,246 
	 127,719,179 
	    115.84 

	
	2023
	 189,648,091 
	 13,283,284 
	 202,931,375 
	 129,774,614 
	    117.71 

	
	2024
	 192,704,264 
	 13,496,943 
	 206,201,208 
	 131,865,672 
	    119.60 

	
	2025
	 195,813,466 
	 13,714,295 
	 209,527,761 
	 133,993,003 
	    121.53 

	CO2 Reduction RLG vs. BAU

	 
	Total MWh
	MMTCO2

	
	RLG
	BAU
	Delta
	RLG
	BAU
	Delta

	Consumption (MWh) by Compliance Year
	2007
	157,553,840
	157,553,840
	0
	91.39
	91.39
	0.00

	
	2008
	160,042,292
	160,042,292
	0
	92.83
	92.83
	0.00

	
	2009
	162,573,284
	162,573,284
	0
	94.30
	94.30
	0.00

	
	2010
	165,147,585
	165,147,585
	0
	95.79
	95.79
	0.00

	
	2011
	166,114,501
	167,765,977
	1,651,476
	96.35
	97.31
	0.96

	
	2012
	168,751,597
	170,429,257
	1,677,660
	97.88
	98.85
	0.97

	
	2013
	168,130,991
	173,138,235
	5,007,244
	97.52
	100.42
	2.90

	
	2014
	170,807,038
	175,893,740
	5,086,702
	99.07
	102.02
	2.95

	
	2015
	168,507,793
	178,696,613
	10,188,821
	97.74
	103.65
	5.91

	
	2016
	173,781,494
	181,547,714
	7,766,220
	100.80
	105.30
	4.50

	
	2017
	175,299,739
	184,447,917
	9,148,179
	101.68
	106.98
	5.31

	
	2018
	175,642,409
	187,398,113
	11,755,705
	101.88
	108.70
	6.82

	
	2019
	175,670,446
	190,399,210
	14,728,764
	101.89
	110.44
	8.54

	
	2020
	177,543,212
	193,452,134
	15,908,921
	102.98
	112.21
	9.23

	
	2021
	177,591,514
	196,557,826
	18,966,312
	103.01
	114.01
	11.00

	
	2022
	179,484,760
	199,717,246
	20,232,487
	104.11
	115.84
	11.74

	
	2023
	179,553,759
	202,931,375
	23,377,615
	104.15
	117.71
	13.56

	
	2024
	181,467,924
	206,201,208
	24,733,283
	105.26
	119.60
	14.35

	
	2025
	181,558,066
	209,527,761
	27,969,696
	105.31
	121.53
	16.22


Electricity 3. Stabilized Load Growth Work Plan for Potential GHG Reduction Measure

Strategy Name: Stabilized Load Growth

Lead Staff Contact: Joe Sherrick (717-772-8944)

Summary:  This measure builds upon the very modest reductions required via Act 129 of 2008.  Act 129 requires reductions in consumption of 1.0% by 2011 and 2.0% by 2013, measured against 2010 consumption.  The Stabilized Load Growth (SLG) scenario further investigates the potential impact of annual consumption reductions of .75% per year in the period 20144 through the end of 2017 followed by a rate of consumption that is held static from 2018 through 2025.  Historical annual load growth in PA has been approximately 1.5% per year which is what would be reduced in the 2018 to 2025 period.  The annual reductions in 2018-2025 would be based on the previous year’s consumption figures and would allow a subsequent one year “true-up” for electricity distribution companies to achieve stabilized consumption levels. These reductions are less than what would be achieved as compared to the Reduced Load work plan in that the Reduced Load work plan scenario continues to require additional reductions in consumption through 2025.  It is estimated that the Stabilized Load Growth work plan realizes a reduction in gross-level GHG emissions of 26.05 MMTCO2.  The net total, subtracting out the impact of Act 129 reductions (8.01 MMTCO2) is 18.04 MMTCO2.

Please note that this analysis does not include the very modest consumption and associated system losses from municipalities that are service providers or the rural electric cooperatives.

Other Involved Agencies: PUC

Possible New Measure(s): As required in Act 129, a study must be undertaken to identify the full suite of cost-effective measures that should be given consideration.  A report from the American Council for an Energy Efficient Economy (ACEEE) is being drafted for the PUC and DEP and should serve well to inform this process.  

Potential GHG Reduction: 18.04 MMTCO2 additional to Act 129 reductions (26.05 MMTCO2 total for this measure)
The following steps were used in calculating the emissions reduction:

· Consumption and system loss data was obtained for each of the eight electric distribution companies (EDCs) in PA for years 2001 through 2006.  This data was obtained from the PUC’s Electric Power Annual Outlook reports.

· Average rates of consumption and system losses were calculated for each EDC under two different scenarios; Stabilized Load Growth (SLG) that includes Act 129 reductions and business as usual (BAU) that assumes no reductions are realized.  Average growth rates in consumption ranged from 0.32% to 2.11%.  Average rates for systems losses, by EDC, ranged from 5.65% to 8.87%.

· Projections for BAU rates of consumption were made beginning with the last year of reported data to the PUC (2006).

· Under the Stabilized Load Growth scenario, consumption in years 2019 through 2025 is held equal to that in 2018 which represents a forecasted sustained, annual reduction of approximately 1.55%, as compared to the BAU scenario.  

· The sum total MWh for consumption and system losses for each scenario (SLG and BAU) was then multiplied by a five-year (2000 through 2004) statewide average CO2 emission factor (1,279 pounds of CO2 per MWh) for electricity produced in PA.  The emissions rates were calculated from generation and emissions data reported to the EIA.

· The difference between these two scenarios yields the anticipated reduction in CO2 emissions in year 2025 of 12.47 MMTCO2 (incremental) beyond those provided solely by Act 129 or a total of 15.98 MMTCO2 in association with Act 129 implementation.

A series of tables summarizing the estimated CO2 reductions potential of this initiative are included in this work plan immediately following “Potential Overlap.”  

Assumptions:

· Adequate cost-effective reductions exist or will exist, through year 2025, to provide the approximate 25 million MWh of curtailment, as compared to the unchecked, projected rate of growth in electricity consumption.

· No reductions would be required if not supported through an analysis of cost-effective measures.

Economic Cost:  

· Cost to DEP - None

· Cost to the Commonwealth – Act 129 requires the PUC to hire a program administrator to oversee this process and to provide assessments as to the cost-effectiveness and level of additional reductions that may be possible within PA.  The cost for this service is unknown.  It is further assumed that the PUC would perform similar services to oversee the reductions that may be required if such a Stabilized Load Growth initiative were to be implemented.

· Cost to regulated community or consumer – Not quantified, as of yet.  Short-term capital costs may be experienced, depending on a host of issues but short and long-term savings are anticipated.  Requires detailed analysis.

· Are there Federal funds available? – Federal funding is not required nor is it available at this time.  Limited assistance may be available through the U.S. DOE State Energy Plan but this would most likely be limited to policy analysis and possibly technical support.

· Do these costs fund other programs? No.  Any costs are expected to result in changes to consumer behavior.  

· Are cost savings realized from this initiative? Cost savings are expected but this does require a detailed analysis.  The assumption is that reductions will only be required such that can be sustained through cost-effective measures.  
Implementation Steps:  The following, and other, considerations should be examined as policy tools to support this measure:

· Act 129 provides the PUC with the necessary authority to require additional cost-effective reductions in electricity consumption.  

· An assessment of electricity consumption reduction potential is necessary to determine if the requirements suggested within this work plan conform to Act 129 requisites.  Such a study is underway by the ACEEE.

· The PUC may have the authority within Act 129 of 2008 that would facilitate realization of this reduction measure.  

· A legislative amendment to the AEPS establishing a dedicated market share for energy efficiency credits (new tier or carve out) might facilitate achieving this reduction measure by rewarding over-compliance and providing a cost-effective manner to achieve greater reductions.

· Require electric distribution companies to invest in demand side response initiatives, including rebates to consumers.

· Require that all cost-effective supply side and demand side measures have been identified and acted upon before approvals for new generation are granted.  In a February 5, 2007 press release http://www.aceee.org/press/e072pr.htm ACEEE reported that, “States from Texas to Vermont are finding energy efficiency resources available at less than 4 cents per kilowatt-hour, compared to the expected cost of power from new plants of 5 to 10 cents.”

· Implementing advanced building standards for the commercial, institutional, state and municipal government sectors that establish minimum green building practices and energy efficiency standards.

· Coupled with the advanced building standard, consider a requirement that all commercial, institutional, state and municipal government buildings perform annual benchmarking, similar to that established by the U.S. EPA that documents the gains or losses in energy consumption on a per square foot basis, based on the type of activity occurring.  This information is publicly accessible.  It educates and encourages building owners and operators to achieve higher performance.

· Work with neighboring states on establishing regional efficiency standards for appliances and electronics where none currently exist or where minimum standards are less than optimal.

· Establish an aggressive phase-out of incandescent lights and/or establish a pricing/tax structure that preferentially treats lighting with a higher lumens to watts ratio.  

· Rate decoupling

Potential Overlap:  

· Act 129 Work Plan

· Reduced Load Growth Work Plan
	Stabilized Load Growth (SLG) Scenario

	 
	Average Growth Rate per EDC
	 

	
	1.07%
	1.96%
	1.30%
	0.32%
	2.11%
	1.25%
	1.38%
	1.74%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	Consumption (MWh) by Compliance Year
	2007
	13,931,078
	14,110,681
	14,243,800
	4,699,190
	39,666,440
	38,204,688
	1,009,857
	21,371,462
	   147,237,195 

	
	2008
	14,079,593
	14,387,398
	14,429,540
	4,714,284
	40,503,909
	38,680,531
	1,023,812
	21,743,813
	   149,562,879 

	
	2009
	14,229,691
	14,669,541
	14,617,703
	4,729,426
	41,359,060
	39,162,301
	1,037,960
	22,122,651
	   151,928,332 

	
	2010
	14,381,389
	14,957,216
	14,808,319
	4,744,617
	42,232,266
	39,650,071
	1,052,303
	22,508,089
	   154,334,271 

	
	2011
	14,237,575
	14,807,644
	14,660,236
	4,697,171
	41,809,943
	39,253,571
	1,041,780
	22,283,008
	   152,790,928 

	
	2012
	14,389,357
	15,098,028
	14,851,407
	4,712,258
	42,692,668
	39,742,478
	1,056,176
	22,671,240
	   155,213,613 

	
	2013
	14,093,757
	14,658,068
	14,512,148
	4,649,720
	41,387,616
	38,857,065
	1,031,252
	22,057,923
	   151,247,549 

	
	2014
	14,244,006
	14,945,518
	14,701,388
	4,664,655
	42,261,425
	39,341,034
	1,045,503
	22,442,233
	   153,645,763 

	
	2015
	14,030,346
	14,721,336
	14,480,867
	4,594,686
	41,627,503
	38,750,919
	1,029,821
	22,105,600
	   151,330,748 

	
	2016
	14,179,919
	15,010,027
	14,669,699
	4,609,444
	42,506,376
	39,233,565
	1,044,052
	22,490,741
	   153,743,823 

	
	2017
	13,967,220
	14,784,877
	14,449,654
	4,540,302
	41,868,781
	38,645,062
	1,028,391
	22,153,380
	   151,437,665 

	
	2018
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2019
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2020
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2021
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2022
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2023
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2024
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	   153,844,992 

	
	2025
	14,116,120
	15,074,814
	14,638,078
	4,554,886
	42,752,748
	39,126,390
	1,042,602
	22,539,353
	153,844,992


	Consumption - Business as Usual (BAU) Scenario

	
	Average Growth Rate per EDC
	

	
	1.07%
	1.96%
	1.30%
	0.32%
	2.11%
	1.25%
	1.38%
	1.74%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	Consumption (MWh) by Compliance Year
	2007
	13,931,078
	14,110,681
	14,243,800
	4,699,190
	39,666,440
	38,204,688
	1,009,857
	21,371,462
	147,237,195

	
	2008
	14,079,593
	14,387,398
	14,429,540
	4,714,284
	40,503,909
	38,680,531
	1,023,812
	21,743,813
	149,562,879

	
	2009
	14,229,691
	14,669,541
	14,617,703
	4,729,426
	41,359,060
	39,162,301
	1,037,960
	22,122,651
	151,928,332

	
	2010
	14,381,389
	14,957,216
	14,808,319
	4,744,617
	42,232,266
	39,650,071
	1,052,303
	22,508,089
	154,334,271

	
	2011
	14,534,704
	15,250,534
	15,001,421
	4,759,857
	43,123,907
	40,143,917
	1,066,845
	22,900,242
	156,781,428

	
	2012
	14,689,654
	15,549,603
	15,197,041
	4,775,146
	44,034,374
	40,643,914
	1,081,587
	23,299,229
	159,270,547

	
	2013
	14,846,256
	15,854,537
	15,395,212
	4,790,484
	44,964,063
	41,150,138
	1,096,533
	23,705,166
	161,802,389

	
	2014
	15,004,527
	16,165,451
	15,595,967
	4,805,871
	45,913,380
	41,662,667
	1,111,686
	24,118,176
	164,377,726

	
	2015
	15,164,486
	16,482,463
	15,799,340
	4,821,308
	46,882,740
	42,181,580
	1,127,048
	24,538,382
	166,997,346

	
	2016
	15,326,149
	16,805,691
	16,005,365
	4,836,794
	47,872,566
	42,706,956
	1,142,623
	24,965,909
	169,662,052

	
	2017
	15,489,536
	17,135,257
	16,214,076
	4,852,330
	48,883,290
	43,238,875
	1,158,412
	25,400,885
	172,372,662

	
	2018
	15,654,665
	17,471,287
	16,425,509
	4,867,916
	49,915,353
	43,777,420
	1,174,420
	25,843,439
	175,130,010

	
	2019
	15,821,555
	17,813,906
	16,639,699
	4,883,551
	50,969,206
	44,322,672
	1,190,649
	26,293,704
	177,934,944

	
	2020
	15,990,223
	18,163,244
	16,856,683
	4,899,238
	52,045,308
	44,874,716
	1,207,103
	26,751,814
	180,788,329

	
	2021
	16,160,690
	18,519,433
	17,076,495
	4,914,974
	53,144,130
	45,433,635
	1,223,784
	27,217,905
	183,691,047

	
	2022
	16,332,974
	18,882,607
	17,299,175
	4,930,761
	54,266,152
	45,999,516
	1,240,695
	27,692,117
	186,643,996

	
	2023
	16,507,094
	19,252,903
	17,524,758
	4,946,599
	55,411,862
	46,572,444
	1,257,840
	28,174,591
	189,648,091

	
	2024
	16,683,071
	19,630,461
	17,753,282
	4,962,488
	56,581,762
	47,152,509
	1,275,222
	28,665,471
	192,704,264

	
	2025
	16,860,924
	20,015,422
	17,984,787
	4,978,427
	57,776,361
	47,739,798
	1,292,844
	29,164,903
	195,813,466

	System Losses - Stabilized Load Growth (SLG) Scenario

	
	Average System Loss Rate per EDC
	

	
	5.77%
	7.87%
	8.87%
	6.49%
	6.65%
	7.18%
	5.65%
	6.53%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	System Losses (MWh) by Compliance Year
	2007
	803,683
	1,110,810
	1,263,229
	304,805
	2,637,920
	2,744,325
	57,075
	1,394,798
	10,316,645

	
	2008
	812,251
	1,132,593
	1,279,702
	305,784
	2,693,614
	2,778,506
	57,863
	1,419,100
	10,479,412

	
	2009
	820,910
	1,154,804
	1,296,390
	306,766
	2,750,484
	2,813,112
	58,663
	1,443,824
	10,644,952

	
	2010
	829,662
	1,177,450
	1,313,295
	307,751
	2,808,554
	2,848,150
	59,474
	1,468,980
	10,813,315

	
	2011
	821,365
	1,165,675
	1,300,162
	304,674
	2,780,469
	2,819,668
	58,879
	1,454,290
	10,705,181

	
	2012
	830,122
	1,188,535
	1,317,116
	305,652
	2,839,172
	2,854,787
	59,693
	1,479,628
	10,874,704

	
	2013
	813,068
	1,153,900
	1,287,028
	301,596
	2,752,383
	2,791,186
	58,284
	1,439,600
	10,597,046

	
	2014
	821,736
	1,176,529
	1,303,811
	302,565
	2,810,493
	2,825,951
	59,089
	1,464,682
	10,764,856

	
	2015
	809,410
	1,158,881
	1,284,254
	298,026
	2,768,336
	2,783,562
	58,203
	1,442,711
	10,603,383

	
	2016
	818,039
	1,181,607
	1,301,001
	298,983
	2,826,783
	2,818,231
	59,007
	1,467,847
	10,771,500

	
	2017
	805,768
	1,163,883
	1,281,486
	294,499
	2,784,381
	2,775,958
	58,122
	1,445,830
	10,609,927

	
	2018
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2019
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2020
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2021
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2022
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2023
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2024
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352

	
	2025
	814,359
	1,186,707
	1,298,197
	295,445
	2,843,167
	2,810,533
	58,925
	1,471,020
	10,778,352


	System Losses - Business as Usual (BAU) Scenario

	
	Average System Loss Rate per EDC
	

	
	5.77%
	7.87%
	8.87%
	6.49%
	6.65%
	7.18%
	5.65%
	6.53%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	System Losses (MWh) by Compliance Year
	2007
	803,683
	1,110,810
	1,263,229
	304,805
	2,637,920
	2,744,325
	57,075
	1,394,798
	10,316,645

	
	2008
	812,251
	1,132,593
	1,279,702
	305,784
	2,693,614
	2,778,506
	57,863
	1,419,100
	10,479,412

	
	2009
	820,910
	1,154,804
	1,296,390
	306,766
	2,750,484
	2,813,112
	58,663
	1,443,824
	10,644,952

	
	2010
	829,662
	1,177,450
	1,313,295
	307,751
	2,808,554
	2,848,150
	59,474
	1,468,980
	10,813,315

	
	2011
	838,507
	1,200,540
	1,330,420
	308,740
	2,867,850
	2,883,624
	60,296
	1,494,573
	10,984,550

	
	2012
	847,446
	1,224,083
	1,347,769
	309,731
	2,928,399
	2,919,540
	61,129
	1,520,613
	11,158,709

	
	2013
	856,480
	1,248,088
	1,365,344
	310,726
	2,990,226
	2,955,903
	61,973
	1,547,106
	11,335,846

	
	2014
	865,611
	1,272,564
	1,383,148
	311,724
	3,053,358
	2,992,719
	62,830
	1,574,061
	11,516,014

	
	2015
	874,839
	1,297,519
	1,401,184
	312,726
	3,117,822
	3,029,993
	63,698
	1,601,486
	11,699,268

	
	2016
	884,165
	1,322,964
	1,419,456
	313,730
	3,183,648
	3,067,732
	64,578
	1,629,388
	11,885,662

	
	2017
	893,591
	1,348,908
	1,437,966
	314,738
	3,250,864
	3,105,941
	65,471
	1,657,777
	12,075,255

	
	2018
	903,117
	1,375,360
	1,456,717
	315,749
	3,319,499
	3,144,626
	66,375
	1,686,660
	12,268,104

	
	2019
	912,745
	1,402,332
	1,475,713
	316,763
	3,389,583
	3,183,793
	67,293
	1,716,046
	12,464,267

	
	2020
	922,475
	1,429,832
	1,494,956
	317,780
	3,461,147
	3,223,447
	68,223
	1,745,944
	12,663,805

	
	2021
	932,310
	1,457,872
	1,514,451
	318,801
	3,534,221
	3,263,595
	69,165
	1,776,364
	12,866,779

	
	2022
	942,249
	1,486,461
	1,534,199
	319,825
	3,608,838
	3,304,244
	70,121
	1,807,313
	13,073,250

	
	2023
	952,294
	1,515,611
	1,554,205
	320,852
	3,685,031
	3,345,399
	71,090
	1,838,801
	13,283,284

	
	2024
	962,446
	1,545,333
	1,574,472
	321,883
	3,762,832
	3,387,066
	72,073
	1,870,838
	13,496,943

	
	2025
	972,706
	1,575,638
	1,595,004
	322,917
	3,842,276
	3,429,252
	73,068
	1,903,433
	13,714,295


	Climate Impact ((Consumption + Losses) X CO2)) (SLG) Scenario

	 
	Consumption
	Losses
	Total MWh
	CO2 Tons
	MMTCO2

	Consumption (MWh) by Compliance Year
	2007
	 147,237,195 
	 10,316,645 
	 157,553,840 
	 100,755,681 
	     91.39 

	
	2008
	 149,562,879 
	 10,479,412 
	 160,042,292 
	 102,347,045 
	     92.83 

	
	2009
	 151,928,332 
	 10,644,952 
	 162,573,284 
	 103,965,615 
	     94.30 

	
	2010
	 154,334,271 
	 10,813,315 
	 165,147,585 
	 105,611,881 
	     95.79 

	
	2011
	 152,790,928 
	 10,705,181 
	 163,496,109 
	 104,555,762 
	     94.83 

	
	2012
	 155,213,613 
	 10,874,704 
	 166,088,317 
	 106,213,479 
	     96.34 

	
	2013
	 151,247,549 
	 10,597,046 
	 161,844,595 
	 103,499,619 
	     93.87 

	
	2014
	 153,645,763 
	 10,764,856 
	 164,410,619 
	 105,140,591 
	     95.36 

	
	2015
	 151,330,748 
	 10,603,383 
	 161,934,132 
	 103,556,877 
	     93.93 

	
	2016
	 153,743,823 
	 10,771,500 
	 164,515,322 
	 105,207,549 
	     95.42 

	
	2017
	 151,437,665 
	 10,609,927 
	 162,047,593 
	 103,629,435 
	     93.99 

	
	2018
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2019
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2020
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2021
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2022
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2023
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2024
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 

	
	2025
	 153,844,992 
	 10,778,352 
	 164,623,344 
	 105,276,629 
	     95.49 


	Climate Impact ((Consumption + Losses) X CO2)) BAU Scenario

	 
	Consumption
	Losses
	Total MWh
	CO2 Tons
	MMTCO2

	Consumption (MWh) by Compliance Year
	2007
	 147,237,195 
	 10,316,645 
	 157,553,840 
	 100,755,681 
	     91.39 

	
	2008
	 149,562,879 
	 10,479,412 
	 160,042,292 
	 102,347,045 
	     92.83 

	
	2009
	 151,928,332 
	 10,644,952 
	 162,573,284 
	 103,965,615 
	     94.30 

	
	2010
	 154,334,271 
	 10,813,315 
	 165,147,585 
	 105,611,881 
	     95.79 

	
	2011
	 156,781,428 
	 10,984,550 
	 167,765,977 
	 107,286,342 
	     97.31 

	
	2012
	 159,270,547 
	 11,158,709 
	 170,429,257 
	 108,989,510 
	     98.85 

	
	2013
	 161,802,389 
	 11,335,846 
	 173,138,235 
	 110,721,901 
	    100.42 

	
	2014
	 164,377,726 
	 11,516,014 
	 175,893,740 
	 112,484,047 
	    102.02 

	
	2015
	 166,997,346 
	 11,699,268 
	 178,696,613 
	 114,276,484 
	    103.65 

	
	2016
	 169,662,052 
	 11,885,662 
	 181,547,714 
	 116,099,763 
	    105.30 

	
	2017
	 172,372,662 
	 12,075,255 
	 184,447,917 
	 117,954,443 
	    106.98 

	
	2018
	 175,130,010 
	 12,268,104 
	 187,398,113 
	 119,841,094 
	    108.70 

	
	2019
	 177,934,944 
	 12,464,267 
	 190,399,210 
	 121,760,295 
	    110.44 

	
	2020
	 180,788,329 
	 12,663,805 
	 193,452,134 
	 123,712,639 
	    112.21 

	
	2021
	 183,691,047 
	 12,866,779 
	 196,557,826 
	 125,698,729 
	    114.01 

	
	2022
	 186,643,996 
	 13,073,250 
	 199,717,246 
	 127,719,179 
	    115.84 

	
	2023
	 189,648,091 
	 13,283,284 
	 202,931,375 
	 129,774,614 
	    117.71 

	
	2024
	 192,704,264 
	 13,496,943 
	 206,201,208 
	 131,865,672 
	    119.60 

	
	2025
	 195,813,466 
	 13,714,295 
	 209,527,761 
	 133,993,003 
	    121.53 


	CO2 Reduction SLG vs. BAU

	
	Total MWh
	MMTCO2

	
	SLG
	BAU
	Delta
	SLG
	BAU
	Delta

	Consumption (MWh) by Compliance Year
	2007
	157,553,840
	157,553,840
	0
	91.39
	91.39
	0.00

	
	2008
	160,042,292
	160,042,292
	0
	92.83
	92.83
	0.00

	
	2009
	162,573,284
	162,573,284
	0
	94.30
	94.30
	0.00

	
	2010
	165,147,585
	165,147,585
	0
	95.79
	95.79
	0.00

	
	2011
	163,496,109
	167,765,977
	4,269,868
	94.83
	97.31
	2.48

	
	2012
	166,088,317
	170,429,257
	4,340,939
	96.34
	98.85
	2.52

	
	2013
	161,844,595
	173,138,235
	11,293,640
	93.87
	100.42
	6.55

	
	2014
	164,410,619
	175,893,740
	11,483,121
	95.36
	102.02
	6.66

	
	2015
	161,934,132
	178,696,613
	16,762,482
	93.93
	103.65
	9.72

	
	2016
	164,515,322
	181,547,714
	17,032,392
	95.42
	105.30
	9.88

	
	2017
	162,047,593
	184,447,917
	22,400,325
	93.99
	106.98
	12.99

	
	2018
	164,623,344
	187,398,113
	22,774,769
	95.49
	108.70
	13.21

	
	2019
	164,623,344
	190,399,210
	25,775,866
	95.49
	110.44
	14.95

	
	2020
	164,623,344
	193,452,134
	28,828,789
	95.49
	112.21
	16.72

	
	2021
	164,623,344
	196,557,826
	31,934,481
	95.49
	114.01
	18.52

	
	2022
	164,623,344
	199,717,246
	35,093,902
	95.49
	115.84
	20.36

	
	2023
	164,623,344
	202,931,375
	38,308,030
	95.49
	117.71
	22.22

	
	2024
	164,623,344
	206,201,208
	41,577,863
	95.49
	119.60
	24.12

	
	2025
	164,623,344
	209,527,761
	44,904,417
	95.49
	121.53
	26.05


	Climate Impact ((Consumption + Losses) X CO2)) (SLG) Scenario

	 
	Consumption
	Losses
	Total MWh
	CO2 Tons
	MMTCO2

	Consumption (MWh) by Compliance Year
	2007
	 147,237,195 
	 10,316,645 
	 157,553,840 
	 100,755,681 
	     91.39 

	
	2008
	 149,562,879 
	 10,479,412 
	 160,042,292 
	 102,347,045 
	     92.83 

	
	2009
	 151,928,332 
	 10,644,952 
	 162,573,284 
	 103,965,615 
	     94.30 

	
	2010
	 154,334,271 
	 10,813,315 
	 165,147,585 
	 105,611,881 
	     95.79 

	
	2011
	 155,238,085 
	 10,876,416 
	 166,114,501 
	 106,230,224 
	     96.35 

	
	2012
	 157,702,733 
	 11,048,864 
	 168,751,597 
	 107,916,646 
	     97.88 

	
	2013
	 157,122,998 
	 11,007,993 
	 168,130,991 
	 107,519,769 
	     97.52 

	
	2014
	 159,624,073 
	 11,182,965 
	 170,807,038 
	 109,231,101 
	     99.07 

	
	2015
	 162,168,158 
	 11,360,933 
	 173,529,091 
	 110,971,854 
	    100.65 

	
	2016
	 164,756,031 
	 11,541,953 
	 176,297,984 
	 112,742,561 
	    102.26 

	
	2017
	 167,388,487 
	 11,726,078 
	 179,114,565 
	 114,543,765 
	    103.89 

	
	2018
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2019
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2020
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2021
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2022
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2023
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2024
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 

	
	2025
	 170,066,336 
	 11,913,366 
	 181,979,702 
	 116,376,019 
	    105.55 


	Climate Impact ((Consumption + Losses) X CO2)) BAU Scenario

	 
	Consumption
	Losses
	Total MWh
	CO2 Tons
	MMTCO2

	Consumption (MWh) by Compliance Year
	2007
	 147,237,195 
	 10,316,645 
	 157,553,840 
	 100,755,681 
	     91.39 

	
	2008
	 149,562,879 
	 10,479,412 
	 160,042,292 
	 102,347,045 
	     92.83 

	
	2009
	 151,928,332 
	 10,644,952 
	 162,573,284 
	 103,965,615 
	     94.30 

	
	2010
	 154,334,271 
	 10,813,315 
	 165,147,585 
	 105,611,881 
	     95.79 

	
	2011
	 156,781,428 
	 10,984,550 
	 167,765,977 
	 107,286,342 
	     97.31 

	
	2012
	 159,270,547 
	 11,158,709 
	 170,429,257 
	 108,989,510 
	     98.85 

	
	2013
	 161,802,389 
	 11,335,846 
	 173,138,235 
	 110,721,901 
	    100.42 

	
	2014
	 164,377,726 
	 11,516,014 
	 175,893,740 
	 112,484,047 
	    102.02 

	
	2015
	 166,997,346 
	 11,699,268 
	 178,696,613 
	 114,276,484 
	    103.65 

	
	2016
	 169,662,052 
	 11,885,662 
	 181,547,714 
	 116,099,763 
	    105.30 

	
	2017
	 172,372,662 
	 12,075,255 
	 184,447,917 
	 117,954,443 
	    106.98 

	
	2018
	 175,130,010 
	 12,268,104 
	 187,398,113 
	 119,841,094 
	    108.70 

	
	2019
	 177,934,944 
	 12,464,267 
	 190,399,210 
	 121,760,295 
	    110.44 

	
	2020
	 180,788,329 
	 12,663,805 
	 193,452,134 
	 123,712,639 
	    112.21 

	
	2021
	 183,691,047 
	 12,866,779 
	 196,557,826 
	 125,698,729 
	    114.01 

	
	2022
	 186,643,996 
	 13,073,250 
	 199,717,246 
	 127,719,179 
	    115.84 

	
	2023
	 189,648,091 
	 13,283,284 
	 202,931,375 
	 129,774,614 
	    117.71 

	
	2024
	 192,704,264 
	 13,496,943 
	 206,201,208 
	 131,865,672 
	    119.60 

	
	2025
	 195,813,466 
	 13,714,295 
	 209,527,761 
	 133,993,003 
	    121.53 


	CO2 Reduction SLG vs. BAU

	 
	Total MWh
	MMTCO2

	
	SLG
	BAU
	Delta
	SLG
	BAU
	Delta

	Consumption (MWh) by Compliance Year
	2007
	157,553,840
	157,553,840
	0
	91.39
	91.39
	0.00

	
	2008
	160,042,292
	160,042,292
	0
	92.83
	92.83
	0.00

	
	2009
	162,573,284
	162,573,284
	0
	94.30
	94.30
	0.00

	
	2010
	165,147,585
	165,147,585
	0
	95.79
	95.79
	0.00

	
	2011
	166,114,501
	167,765,977
	1,651,476
	96.35
	97.31
	0.96

	
	2012
	168,751,597
	170,429,257
	1,677,660
	97.88
	98.85
	0.97

	
	2013
	168,130,991
	173,138,235
	5,007,244
	97.52
	100.42
	2.90

	
	2014
	170,807,038
	175,893,740
	5,086,702
	99.07
	102.02
	2.95

	
	2015
	173,529,091
	178,696,613
	5,167,523
	100.65
	103.65
	3.00

	
	2016
	176,297,984
	181,547,714
	5,249,731
	102.26
	105.30
	3.04

	
	2017
	179,114,565
	184,447,917
	5,333,352
	103.89
	106.98
	3.09

	
	2018
	181,979,702
	187,398,113
	5,418,411
	105.55
	108.70
	3.14

	
	2019
	181,979,702
	190,399,210
	8,419,509
	105.55
	110.44
	4.88

	
	2020
	181,979,702
	193,452,134
	11,472,432
	105.55
	112.21
	6.65

	
	2021
	181,979,702
	196,557,826
	14,578,124
	105.55
	114.01
	8.46

	
	2022
	181,979,702
	199,717,246
	17,737,544
	105.55
	115.84
	10.29

	
	2023
	181,979,702
	202,931,375
	20,951,673
	105.55
	117.71
	12.15

	
	2024
	181,979,702
	206,201,208
	24,221,506
	105.55
	119.60
	14.05

	
	2025
	181,979,702
	209,527,761
	27,548,059
	105.55
	121.53
	15.98


Electricity 4. Alternative Energy Portfolio (Act 213 of 2004) Tier I Standard: Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Joe Sherrick (717-772-8944)

Summary:  Identifies GHG reductions associated with the existing AEPS Tier I requirement at 8%.

Other Involved Agencies:  PUC and DEP have shared roles in administering the AEPS

Existing Measure: The AEPS requires that all electricity consumed within PA by 2021 be comprised of at least 0.5% solar PV, 8% from other renewable (Tier I) sources and 10% from other alternative energy (Tier II) sources.  The AEPS matures in 2021 after which, no further increase in renewable generation is required but the standards from 2021 remain in effect.  

Projected GHG Reduction:  

The CO2 emissions reductions associated with this AEPS structure was calculated by first establishing a consumption-based load growth projection for each electric distribution company (EDC) and applying that factor to the 2006 actual consumption for each EDC, projecting out to 2025.  The total estimated electricity consumption was multiplied by a five-year (2000 through 2004) statewide, grid average, CO2 emissions factor of 1,279 pounds per MWH.  This was then converted to million metric tons of carbon dioxide (MMTCO2).  

There will be some additional reductions through Tier II from sources such as large hydro and energy efficiency.  The contribution of these resources to meeting the Tier II obligation is somewhat uncertain because we already know that sufficient credits from waste coal have been generated to meet the entire Tier II requirements through at least 2021.   The impact is that little incentive exists for the generation of electricity from new, zero carbon emitting sources due to the over-supply created by waste coal.  It also needs to be noted that any energy efficiency work plans that reduce the overall consumption of electricity within PA will result in a direct reduction of the emissions associated with the AEPS.    
Hydroelectric – Uprates or upgrades to hydroelectric power generation can come from the addition of incremental (new) generation at existing plants or simply by making improvements in efficiency to things such as turbine design or improvements to the electrical generators.  With the enactment of the Alternative Energy Portfolio Standard (AEPS), such improvements are being given serious consideration by generating companies.  Therefore, it is important to note that if these improvements are made or incremental generation is brought online, the resultant emissions reduction that might accrue will be accounted for under Tier I of the AEPS, provided that these hydroelectric plants obtain certification from the Low Impact Hydro Institute (LIHI), as required under the AEPS.  Any improvements or incremental generation from a hydroelectric plant that does not or can not obtain LIHI certification will earn Tier II credits under the AEPS but the emissions reductions would not count against our total reductions from the AEPS.  Upgrading older hydropower generating systems is common practice in North America.  Through rehabilitation, hydroelectric producers are increasing capacity and efficiency at existing facilities that are several decades old.  Rewinding a generator or replacing a turbine runner can result in performance that not only equals, but also surpasses the capabilities of the equipment when it was new. Rehabilitating existing plants is often a more economical way of adding capacity, when compared to building new facilities.

Economic Cost:
· Cost to DEP – Administration of programs for the continued support of energy efficiency and renewables, particularly solar PV (ex. Energy Harvest, PEDA, Alternative Energy Investment Act, etc.)

· Cost to the Commonwealth – Continued support of renewables, particularly solar

· Cost to regulated community or consumer – Distribution companies pass compliance costs on to the rate-payers.  Until all of the EDC rate caps are removed the impact will remain uncertain.  The removal of the rate caps will have a far more pronounced impact on electricity rates than will the requirements of the AEPS.  

· Are there Federal funds available? USDA Farm Bill appropriations can and have provided limited support.  Moreover, as the total appropriations are increasing, the amount available via grant funding is being significantly scaled back in favor of loans.

· Do these costs fund other programs? No.

· Are cost savings realized from this initiative? Not directly.  Indirect savings to the Commonwealth will accrue subject to in-state renewables development (manufacturing, installation, sales and service, etc.)
Implementation Steps:
· Already being implemented.

· Legislation continues to be drafted that would require additional increases in the amount of alternative energy.  Pennsylvania has the lowest percentage requirements of any surrounding state renewable portfolio standards.  Because the geographic scope from which projects may be considered eligible (Illinois to North Carolina) for Act 213 compliance is much broader than was originally intended and in order to ensure that more renewable energy and associated new jobs are created in PA, the requirements of the AEPS could be increased.

· Act 1 incentives for renewable resources
· Federal production tax credit 
Potential Overlap:

· HB 2200
· Reduced Load Growth
· Al Electricity Efficiency Initiatives
· Transmission and Distribution Loss Reductions
· High Performance Building Standards
· Energy Audits
· Others
	AEPS Requirements
	
	AEPS CO2 Reductions

	Compliance Year
	Tier I
	PV
	Tier II
	Projected PA Consumption (MWH)
	Tier I MWH 
	PV MWH
	Tier II MWH
	Total AEPS MWH
	
	 Total Tier I + PV MWH
	Total MMTCO2

	2007
	1.50%
	0.0013%
	4.2%
	147,237,195
	2,208,558
	1,914
	6,183,962
	8,394,434
	
	2,210,472
	1.28

	2008
	1.50%
	0.0030%
	4.2%
	149,562,879
	2,243,443
	4,487
	6,281,641
	8,529,571
	
	2,247,930
	1.30

	2009
	2.00%
	0.0063%
	4.2%
	151,928,332
	3,038,567
	9,571
	6,380,990
	9,429,128
	
	3,048,138
	1.77

	2010
	2.50%
	0.0120%
	4.2%
	154,334,271
	3,858,357
	18,520
	6,482,039
	10,358,916
	
	3,876,877
	2.25

	2011
	3.00%
	0.0203%
	6.2%
	156,781,428
	4,703,443
	31,827
	9,720,449
	14,455,718
	
	4,735,269
	2.75

	2012
	3.50%
	0.0325%
	6.2%
	159,270,547
	5,574,469
	51,763
	9,874,774
	15,501,006
	
	5,626,232
	3.26

	2013
	4.00%
	0.0510%
	6.2%
	161,802,389
	6,472,096
	82,519
	10,031,748
	16,586,363
	
	6,554,615
	3.80

	2014
	4.50%
	0.0840%
	6.2%
	164,377,726
	7,396,998
	138,077
	10,191,419
	17,726,494
	
	7,535,075
	4.37

	2015
	5.00%
	0.1440%
	6.2%
	166,997,346
	8,349,867
	240,476
	10,353,835
	18,944,179
	
	8,590,343
	4.98

	2016
	5.50%
	0.2500%
	8.2%
	169,662,052
	9,331,413
	424,155
	13,912,288
	23,667,856
	
	9,755,568
	5.66

	2017
	6.00%
	0.2933%
	8.2%
	172,372,662
	10,342,360
	505,569
	14,134,558
	24,982,487
	
	10,847,929
	6.29

	2018
	6.50%
	0.3400%
	8.2%
	175,130,010
	11,383,451
	595,442
	14,360,661
	26,339,553
	
	11,978,893
	6.95

	2019
	7.00%
	0.3900%
	8.2%
	177,934,944
	12,455,446
	693,946
	14,590,665
	27,740,058
	
	13,149,392
	7.63

	2020
	7.50%
	0.4433%
	8.2%
	180,788,329
	13,559,125
	801,435
	14,824,643
	29,185,202
	
	14,360,559
	8.33

	2021
	8.00%
	0.5000%
	10.0%
	183,691,047
	14,695,284
	918,455
	18,369,105
	33,982,844
	
	15,613,739
	9.06

	2022
	8.00%
	0.5000%
	10.0%
	186,643,996
	14,931,520
	933,220
	18,664,400
	34,529,139
	
	15,864,740
	9.20

	2023
	8.00%
	0.5000%
	10.0%
	189,648,091
	15,171,847
	948,240
	18,964,809
	35,084,897
	
	16,120,088
	9.35

	2024
	8.00%
	0.5000%
	10.0%
	192,704,264
	15,416,341
	963,521
	19,270,426
	35,650,289
	
	16,379,862
	9.50

	2025
	8.00%
	0.5000%
	10.0%
	195,813,466
	15,665,077
	979,067
	19,581,347
	36,225,491
	
	16,644,145
	9.65


Electricity 5. Work Plan for House Bill 80

TBD—PLACEHOLDER
Note: Replaces Tier 1 at 15%, Tier 1 at 20%, Tier 3: Carbon Capture and Sequestration Work plans

DRAFT Statement on Transmission and Distribution Policies

To reduce GHGs and to increase renewable electricity generation, state policies need to be implemented to:

· Improve local distribution systems in order to diminish bottlenecks, enhance throughput, and reduce transmission line losses.
· Increase transmission capacity through the implementation of new construction methods and retrofit activities on the existing transmission grid, including incorporating advanced composite conductor technologies, reactive compensation technologies, and grid management software.  
· Fully utilize the existing grid by balancing the congestion points in the grid by identifying and maximizing “sweet spots” that can match modest transmission capacity with good renewable resources. 
· Provide  mechanisms  to fairly compensate distributed generation for electricity generated at the point of use. 
· Incentivize the benefits to the transmission and distribution system from demand side management resources.
Electricity 6. 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 by 2025.  Each facility would have the flexibility to meet this efficiency requirement at the least cost method available to them.  Measure is assumed to be implemented linearly in 2015 following scheduled outage in PJM que. 
Other Involved Agencies:  Workplan measures would need to be designed so as not to trigger “Major Modification” clause in US EPA New Source Review program for major stationary sources in attainment areas.   This eliminates the option of repowering existing resources in the quantification.  The typical methods that could be utilized for compliance with this measure are listed in the table from the Australian Greenhouse Gas Office publication below.
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) [image: image3.emf]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
	eGRID2007 Version 1.0 Plant File (Year 2005 Data)
	 
	 
	 
	 

	This plant-level file has 4,998 records and 158 data elements.  
	 
	 
	 
	 

	eGRID2007 2005 file plant sequence number
	State abbreviation
	Plant name
	Plant primary coal/oil/gas/ other fossil fuel category
	Plant capacity factor
	Plant nameplate capacity (MW)
	Plant annual CO2 combustion output emission rate (lb/MWh)
	Plant nominal heat rate (Btu/kWh)

	SEQPLT05
	PSTATABB
	PNAME
	PLFUELCT
	CAPFAC
	NAMEPCAP
	PLCO2CRT
	PLHTRT

	4024
	PA
	WPS Westwood Generation LLC
	COAL
	0.7415
	36.0
	3,885.96
	16,030.2209

	3936
	PA
	Hunlock Power Station
	COAL
	0.5400
	49.9
	2,967.42
	13,825.9943

	3914
	PA
	Eddystone Generating Station
	COAL
	0.2523
	1,568.8
	2,665.63
	13,780.4404

	4011
	PA
	Sunbury
	COAL
	0.3781
	490.6
	2,837.00
	13,153.5252

	3909
	PA
	Cromby Generating Station
	COAL
	0.2746
	420.2
	2,416.80
	12,663.3937

	3915
	PA
	Elrama Power Plant
	COAL
	0.3564
	510.0
	2,524.28
	12,301.5871

	3906
	PA
	Colver Power Project
	COAL
	0.7805
	118.0
	2,331.24
	11,203.6493

	3964
	PA
	New Castle Plant
	COAL
	0.4236
	354.4
	2,278.17
	11,102.2345

	3987
	PA
	PPL Martins Creek
	OIL
	0.1756
	2,112.8
	1,972.54
	11,009.6136

	4003
	PA
	Seward
	COAL
	0.5480
	585.0
	2,228.36
	10,859.4505

	4014
	PA
	Titus
	COAL
	0.5572
	261.0
	2,207.05
	10,757.9030

	4005
	PA
	Shawville
	COAL
	0.5780
	632.0
	2,127.68
	10,368.9321

	3980
	PA
	Portland
	COAL
	0.4094
	621.0
	2,038.81
	9,997.0281

	3890
	PA
	Armstrong Power Station
	COAL
	0.7045
	326.4
	2,050.16
	9,991.0172

	3957
	PA
	Mitchell Power Station
	COAL
	0.5295
	373.9
	2,044.76
	9,970.6387

	3904
	PA
	Cheswick Power Plant
	COAL
	0.5179
	637.0
	2,021.75
	9,866.1064

	3933
	PA
	Hatfields Ferry Power Station
	COAL
	0.5730
	1,728.0
	2,022.00
	9,853.7903

	3935
	PA
	Homer City Station
	COAL
	0.7716
	2,012.0
	1,972.02
	9,610.2445

	3907
	PA
	Conemaugh
	COAL
	0.7845
	1,883.2
	1,948.57
	9,496.8466

	3943
	PA
	Keystone
	COAL
	0.8173
	1,884.0
	1,920.42
	9,359.0154

	3898
	PA
	Bruce Mansfield
	COAL
	0.7639
	2,741.1
	1,885.11
	9,186.6796

	3995
	PA
	PPL Montour
	COAL
	0.7231
	1,641.7
	1,843.32
	8,983.0377

	3983
	PA
	PPL Brunner Island
	COAL
	0.7408
	1,566.8
	1,774.50
	8,647.9775

	Total
	 
	 
	 
	 
	22,554
	 
	 


Electricity 7. Sulfur Hexafluoride (SF6) Emission Reductions from the Electric Power IndustryWork Plan for Potential GHG Reduction Measure

Lead Staff Contact: Krish Ramamurthy (717-783-9476)

Summary:  This initiative uses a pollution prevention approach, including a best management practices manual and recordkeeping and reporting requirements, to ensure that all SF6 emission reductions are quantified and permanent.

Other Involved Agencies: United States Environmental Protection Agency
Possible New Measure(s): SF6 is identified as the most potent non-CO2 greenhouse gas with the ability to trap heat in the atmosphere 23,900 times more effectively than CO2. Approximately 80 percent of SF6 gas produced is used by the electric power industry in high voltage electrical equipment as an insulator or arc quenching medium. SF6 is emitted to the atmosphere during various stages of the equipment’s life cycle. Leaks increase as equipment ages. The gas can also be accidentally released at the time of equipment installation and during servicing.

U.S. EPA has established a voluntary reduction program entitled “SF6 Emission Reduction Partnership for Electric Power Systems.” Under this program the collective SF6 emission rate has been reduced from 17 percent in 1999 to 8.3 percent in 2005 or a reduction of 6.88 MMTCO2e. Avoided purchases to replace gas losses to the atmosphere from this reduction are approximately $3.8 to $5.7 million.  Emissions estimates for Pennsylvania include:

	Basis
	Year
	SF6 Emissions
	(MMTCO2e)

	
	
	
	
	

	CIRA-2003
	1990
	SF6 from Electric Utilities 
	0.8
	87%

	CIRA-2003
	1990
	SF6 from Magnesium
	0.1
	13%

	
	
	Total
	0.9
	100%

	
	
	
	
	

	CIRA-2003
	1999
	SF6 from Electric Utilities 
	0.9
	76%

	CIRA-2003
	1999
	SF6 from Magnesium
	0.3
	24%

	
	
	Total
	1.2
	100%

	
	
	
	
	

	PEC-2007
	1990
	SF6 from Electric Utilities 
	1.2
	

	PEC-2007
	2000
	SF6 from Electric Utilities 
	0.6
	

	PEC-2007
	2020
	SF6 from Electric Utilities 
	0.3
	


A regulatory program could be developed in Pennsylvania that uses pollution prevention approach including a best management practices manual and recordkeeping and reporting requirements to ensure that all SF6 emission reductions are quantified and permanent. The reduction of SF6 emissions from the electric power industry is available as one of the offset opportunities for any Cap and Trade Program established for large emitters.

As part of this regulatory program, a manual could be developed that would identify best management practices that would be required of all owners and operators of electric power systems. Best management practices could include proper handling techniques, identification and elimination of leaks, and the replacement of equipment that do not meet specific leak rate thresholds. An example of best management practices would be the recent Duquesne Light Company decommissioning of an old substation to recover the SF6 gas and reclaim it to ASTM standards. The project resulted in the removal of approximately 7,300 lbs of SF6 that otherwise would have been emitted to the atmosphere. As a part of SF6 Emission Reduction Partnership for Electric Power Systems, Exelon’s PECO subsidiaries set a SF6 goal in March 2006, commit a leak rate for SF6 of no more than 10% for 2006. To help achieve the companies provided additional training to substation personnel to minimize SF6 gas leaks and revised the gas handling procedures.   Annual recordkeeping and reporting requirements would be required to ensure the quantification and reduction of SF6 emissions.

Potential GHG Reduction: 0.1 MMT CO2e

This program might reduce SF6 emissions from electric utilities in 2025 from 0.3 to 0.2 MMT CO2e, for an overall reduction of 0.1 MMT CO2e. 

Economic Cost:  

Industry:  Savings by avoiding purchases to replace gas losses to the atmosphere, are approximately $3.8 to $5.7 million.

Department: No cost authorized or anticipated.  Development of any regulatory program would then be required to be accomplished through existing resources and budget. 

Funding Sources: US EPA voluntary cooperative program is implemented under Federal funding independent of Pennsylvania’s budget process. 

Implementation Steps: US EPA voluntary cooperative program is implemented and summarized at http://www.epa.gov/electricpower-sf6/. Pennsylvania’s major power producers are participants. 

Potential Overlap:

· N/A

Electricity 8. Join Regional Greenhouse Gas Initiative Work Plan for Potential GHG Reduction Measure

Lead Staff Contact:  PUC and DEP

Initiative Summary: Examine the potential CO2 emissions reductions associated with joining the Regional Greenhouse Gas Initiative.

Other Involved Agencies: PUC and DEP

Possible New Measure(s):  
RGGI is composed of individual CO2 Budget Trading Programs in each participating state. These programs are implemented through state regulations, based on a RGGI Model Rule, and are linked through CO2 allowance reciprocity. Regulated power plants are able to use a CO2 allowance issued by any of the participating states to demonstrate compliance with the state program governing their facility. Taken together, the individual state programs function as a single regional compliance market for carbon emissions. 

To reduce emissions of greenhouse gases, the RGGI participating states are using a market-based cap-and-trade approach that includes:

· Establishing a multi-state CO2 emissions budget (cap) that will decrease gradually until it is 10 percent lower than at the start

· Requiring electric power generator to hold allowances covering their emissions of CO2
· Providing a market-based emissions auction and trading system where electric power generators can buy, sell and trade CO2 emissions allowances

· Using the proceeds of allowance auctions to support low-carbon-intensity solutions, including energy efficiency and clean renewable energy, such as solar and wind power

· Employing offsets (greenhouse gas emissions reduction or sequestration projects at sources beyond the electricity sector) to help companies meet their compliance obligations

RGGI's phased approach means that reductions in the CO2 cap will initially be modest, providing predictable market signals and regulatory certainty. Electricity generators will be able to plan for and invest in lower-carbon alternatives and avoid dramatic electricity price impacts.

The RGGI Model Rule may be found at http://www.rggi.org/docs/Model%20Rule%20Revised%2012.31.08.pdf
Potential GHG Reduction (Million Metric Tons of CO2 Equivalents): 

RGGI is set up to reduce CO2 emissions 10% below 2005 by 2018.  According to EIA data, CO2 emissions from the PA electric sector in 2005 were 215 million tons, therefore, a 10% reduction would be 12.5 million tons.

Economic Cost: [Identify the costs associated with this initiative.  Some things to consider and identify could include:

· Cost to DEP & PUC – The cost 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, additional staff time invested by regional office personnel necessary to update permits. 

· Cost to Commonwealth – A study conducted by the University of Maryland (January 2007) evaluated the costs and benefits of participating in the Regional Greenhouse Gas Initiative.  This study can be found at http://www.cier.umd.edu/RGGI/documents/UMD_RGGI_STUDY_Jan07.pdf
The main conclusions of this study indicate that, overall, joining RGGI would only have a limited impact on the economy and electric power markets in Maryland.  Similar conclusions hold for the current RGGI region and affected areas outside this region.

Electricity Bill Impacts:  Overall, electricity bills are forecast to decrease over $100 million in 2010 and more than $200 million by 2025.  This is a result of energy efficiencies, which will lower customers’ demands.  Since the heaviest users will save the most, more than half the savings (between 53 percent and 63 percent) will go to industrial and commercial customers.  On average, a residential ratepayer will see a modest reduction – about $22 savings in 2010 per household.

Overall Economic Impacts:  Will have little net impact on the Maryland economy.  The positive economic impacts from reduced electricity costs and energy efficiency investments are partially offset by reduced investment and profits in the electricity generating sector.  Overall RGGI is predicted to have a positive economic impact on Gross State Product of approximately $100 million in 2010, increasing to about $200 million in 2015 and subsequent years.  This impact is expected to create approximately 1200 jobs across the state by 2010, increasing to 2800 jobs by 2025.  Such positive impacts are less than 0.1 percent of overall Maryland gross state product and employment in all years.   

Implementation Steps: New legislation and new regulation based on RGGI Model Rule is required.

Potential Overlap: Reduced load growth, efficiency at coal plants, and new plant plans

Electricity 9. Promote Combined Heat and Power Work Plan for Potential GHG Reduction Measure

 
Strategy Name: Promote combined heat and power (CHP) 
 
Lead Staff Contact: Maureen Guttman (717-783-8411)
 
Summary:  This initiative encourages distributed  CHP systems to reduce fossil fuel use and GHG emissions.  Reductions are achieved through the improved efficiency of CHP systems, relative to separate heat and power technologies, and by avoiding transmission and distribution losses associated with moving power from central generation stations to distant locations where electricity is used.

Other Involved Agencies: 
 
Possible New Measure(s): 

· Promote use of natural gas-fired CHP. 

· Promote use of biomass-fired CHP.

· Create or expand markets for CHP units by incentives designed to promote implementation for residential, commercial and industrial users.

· Promote CHP technologies through provisions for tax benefits, attractive financing, utility rebates and other incentives.

· Remove barriers to CHP development, such as utility rate structures that allow discounted electric rates to compete with CHP.  Also, interconnection standards should be designed to facilitate economical and efficient CHP connection to the grid.

· Consider the economic and environmental benefits of CHP as a resource in each electric utility’s Integrated Resource Plan.  Potential measures include training and certification of installers and contractors; net metering and other pricing arrangements; clear and consistent interconnection standards; and creation and support for biomass fuel markets.

Potential GHG Reduction:  
 
Economic Cost:  $ million savings
 
Implementation Steps:  
Potential Overlap:
 
Electricity 10. Nuclear  Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Dan Griffiths (717-773-0542)

Summary:  Capacity uprates at existing nuclear plants in PA. The nuclear uprate schedule for the PA is assumed to be: XXXX.  PPL is proposing a 1600 MW Bill Bend plant at the site of the Susquehanna 1 and 2 that is also analyzed under this workplan.
Other Involved Agencies: N/A

Possible New Measure(s): 

Nuclear Uprates - To increase the power output of a reactor, typically a more highly enriched uranium fuel is added. This enables the reactor to produce more thermal energy and therefore more steam, driving a turbine generator to produce electricity. In order to accomplish this, components such as pipes, valves, pumps, heat exchangers, electrical transformers and generators, must be able to accommodate the conditions that would exist at the higher power level. For example, a higher power level usually involves higher steam and water flow through the systems used in converting the thermal power into electric power. These systems must be capable of accommodating the higher flows.

In some instances, facilities will modify and/or replace components in order to accommodate a higher power level. Depending on the desired increase in power level and original equipment design, this can involve major and costly modifications to the plant such as the replacement of main turbines. All of these factors must be analyzed by the facility as part of a request for a power uprate, which is accomplished by amending the plant's operating license. The analyses must demonstrate that the proposed new configuration remains safe and that measures continue to be in place to protect the health and safety of the public. Before a request for a power uprate is approved, the Nuclear Regulatory Commission must review these analyses.

Potential GHG Reduction: 


Avoided emissions are calculated on the basis of known potential uprates displacing gas at 1,137.75 lb/MWh (four year average 2002-2005). Exelon was not included in the total since no information was available. 
Planned Nuclear and Hydro Uprates in Pennsylvania
	Owner
	Unit
	Potential Upgrade & Upgrades Post 2000 (MW)
	Capacity Factor
	MWH 
	Avoided CO2 (Tons) - assuming displaces gas at 1,137.75 lb/mwh
	CO2 - MM Tons

	PPL
	Susquehanna I
	74
	0.9
	583,416
	331,891
	0.30

	PPL
	Susquehanna II
	69
	0.9
	543996
	309,466
	0.28

	FE
	Beaver Valley I
	81
	0.9
	638,604
	363,286
	0.33

	FE
	Beaver Valley II*
	73
	0.9
	575,532
	233,090
	0.21

	Exelon
	Peach Bottom II
	70
	0.9
	551,880
	313,951
	0.28

	
	
	
	
	
	1,738,559
	1.57


Economic Cost: Market forces will drive Investments into infrastructure, to uprate capacity.  These upfront costs will yield greater energy generation capacity and efficiency, leading to increased sales and eventually, increased profits.

Implementation Steps:

· These actions are currently being implemented
· Market-driven initiative

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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		Effects of Power Plan Efficiency Improvements on CO2 Emissions

		Efficiency Improvement - Sensitivities		Output in joules from 100 input joules		Energy input to get 32 joules		CO2 % Reduction from Efficiency Improvement		CO2 MillionTons/year, PA coal		Coal Plant CO2 reduction (Million tons/year)		CO2 Million Tons/year, PA  waste coal		Waste Coal Plant CO2 Reduction (Million tons/year)		Total CO2 Reduction (Million tons/year)

		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
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