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Summary

On October 23, 2015, the Environmental Protection Agency (EPA) released the final version of regulations to reduce greenhouse gas (GHG) emissions from existing power plants (also referred to as electric generating units or EGUs by EPA). Since carbon dioxide (CO2) from fossil fuel combustion is the largest source of U.S. GHG emissions, and fossil fuels are used for the majority of electric power generation, reducing CO2 emissions from power plants plays a key role in the Administration's climate change policy. Under the provisions of the Clean Power Plan (CPP), states must prepare plans that reduce either total CO2 emissions or emission rates at affected EGUs. When implemented, EPA projects the state plans will reduce CO2 emissions from U.S. power generation approximately 32% by 2030 compared to 2005 levels.

EPA prepared state-specific CO2 emissions rates based on newly established national performance standards and the state's existing power generation portfolio. A state must implement an EPA-approved plan to ensure that power plants individually, in aggregate, or in combination with other measures undertaken by the state, achieve the equivalent of the interim CO2 emissions performance rates (over the "glide path" period of 2022 to 2029), and the final CO2 performance rates, rate-based goals, or mass-based goals by 2030.

EPA based the national performance standards in the CPP on the best system of emissions reduction (BSER). In the final rule, BSER includes three ("inside the fence line") Building Blocks (BBs): BB 1 involves improving the heat rate (i.e., efficiency) of coal-fired steam EGUs. BB 2 substitutes generation from (lower-emitting) existing natural gas combined cycle (NGCC) units for generation from (higher-emitting) steam generating units. BB 3 has generation from new (zero-emitting) renewable energy generating capacity replacing generation from fossil fuel-fired generating units.

EPA has modeled potential implications of the CPP in its Regulatory Impact Analysis (RIA), and emphasizes demand-side energy efficiency (DSEE) as a potential low-cost option. While DSEE is not a part of the BSER (and is an "outside the fence" activity), EPA's RIA assumes DSEE can lower electricity demand and reduce electric system costs, thereby offsetting estimated electricity price increases. As a result, EPA projects lower average electricity bills nationally by 2030. EPA's RIA also estimates reduced electricity demand will lower natural gas consumption, even as more NGCC capacity may be called upon to back up increased intermittent and variable renewable electric generation. Increased dependence on renewable generation may require new transmission lines. Many of today's transmission projects awaiting regulatory approvals are intended to serve renewable electricity projects. It can take from 3 to 10 years to get the federal, state, and local permits to build a major electric transmission line; planning may need to begin now so that new lines will be in place for when they may be needed in the early 2020s. State decisions on the design and availability of DSEE programs may be crucial to attaining the levels of subscribership necessary to achieve the demand reductions projected in the RIA. For some states, attaining the levels of cost-effective DSEE projects needed to reduce CPP compliance costs may be a challenge, while for the top tier of states currently engaged in DSEE, the challenge may be identifying the next increment of cost-effective projects.

Going forward, EPA's GHG regulations may provide a basis for the evolution of the U.S. electric power sector. EPA has based the CPP on increasing renewables as the technology of choice for new power generation. EPA declares in the CPP that states and affected EGUs can essentially use whatever methods they choose to meet CO2 emissions and emission-rate reductions in timeframes proposed, and in so doing, creates a plan it believes most states and affected EGUs may be able to comply with in the timeframe allowed. The overall costs of CPP compliance will not begin to be known until after state compliance plans are filed and implemented.







EPA's Clean Power Plan: Implications for the Electric Power Sector



Introduction

On October 23, 2015, the U.S. Environmental Protection Agency (EPA) released the final version of its regulations to reduce greenhouse gas1 (GHG) emissions from existing power plants (also referred to as electric generating units or EGUs).2 Since carbon dioxide (CO2) from fossil fuel combustion is the primary source of GHG emissions, and fossil fuels are used for the majority of electric power generation, reducing CO2 emissions from power plants plays a key role in the Administration's climate change policy. CO2  emissions are linked to anthropogenic climate change,3 and the EPA cites the Obama Administration's intent to address climate change concerns.4

Under the provisions of the Clean Power Plan5 (CPP), most existing fossil fuel-fired electric power generation plants will be subject to state-specific targets to reduce carbon emissions. The combined state targets are expected to result in reducing CO2  emissions from power generation in the United States approximately 32% by 2030 as compared to 2005 levels.6

To meet CPP goals, EPA has established a national CO2  emissions performance rate for fossil fuel-fired electric steam generating units (generally, coal- and oil-fired power plants), and for stationary combustion turbines (generally, natural gas-fired combined cycle generating units). EPA is also giving each state a specific CO2  emissions rate based on these national performance rates and the state's existing power generation portfolio.7 EPA believes that the CPP will "protect human health and the environment by reducing CO2 emissions from fossil fuel-fired power plants in the U.S."8 Mandatory compliance with the CPP begins in 2022, with final compliance with state CO2  emissions or emission rate targets set for 2030.9

This report presents an analysis of EPA's Clean Power Plan in the context of the electric power sector. The full implications of implementing the CPP are unlikely to be known until after the states file their compliance plans, which are due by September 6, 2016 (although an extension to 2018 is available to allow for the completion of stakeholder and administrative processes). The discussion of issues for Congress in this report will be focused on the implications of the CPP on electric power system reliability, the costs of electric power to customers, and the future structure of the electric utility industry which could result from implementation of state compliance plans.

Background

Burning fossil fuels to produce electricity results in the release of CO2, and represents the largest source of GHG emissions in the United States. As shown in Figure 1, fossil fuel combustion was responsible for approximately 68% of electric power generation as of 2012. Coal was the fuel most used. Coal is also the fossil fuel which emits the most carbon dioxide per unit of electric power produced, averaging 216 pounds of carbon dioxide per million British thermal units (mmBTUs) of energy produced. By comparison, natural gas combustion releases about half the carbon emissions at 117 pounds of carbon dioxide per mmBTU of energy produced.10









	Figure 1. U.S. Electricity Generation by Fuel, 2012

Trillion kiloWatt-hours per Year




	



	Source: DOE,  Annual Energy Outlook, 2014 Early Release, December 16, 2013, http://www.eia.gov/forecasts/aeo/er/early_elecgen.cfm.

Notes: Renewable electricity includes hydropower, wind, solar, and biomass power generation. "Other" includes other liquid fuels. Fossil fuels include coal, natural gas, and petroleum products such as oil and oil distillates.








In a 2007 decision, the Supreme Court found in Massachusetts vs. EPA11 that GHG emissions were air pollutants which could be regulated under the Clean Air Act (CAA). EPA then moved in 2009 to declare that GHGs were a threat to public health and welfare in an "endangerment" finding, which served as a basis for subsequent actions from the agency.12

With regard to stationary sources of GHGs, EPA proposed new source performance standards (NSPS) in September 2013 for the control of CO2 emissions from new electric power plants burning fossil fuels under CAA Section 111(b) regulations. These standards were finalized in October 2015.13

With the NSPS promulgated in October 2015,14 EPA issued guidelines under CAA Section 111(d) for the control of CO2 emissions from existing power plants burning fossil fuels. The standard of performance for existing sources is to reflect the degree of emissions limitation achievable through the application of the best system of emission reductions (BSER) that is "adequately demonstrated" and available to reduce pollution. The provisions under CAA 111(d) allow EPA to set goals, and gives states the responsibility for creating compliance plans which meet EPA's guidelines.15

EPA's Clean Power Plan for CO2 Reduction

EPA's Clean Power Plan establishes interim and final CO2 emission performance rates for fossil fuel-fired steam electric generating units and natural gas-fired combined cycle electric generating units.16 Based on these performance rates, EPA calculated for each state a rate-based CO2  emissions goal (measured in pounds of CO2 per Megawatt-hour (lbs CO2/MWh)) and a mass-based state goal (measured in total short tons of CO2). A state must implement an EPA-approved plan to ensure that power plants individually, in aggregate, or in combination with other measures undertaken by the state, achieve the equivalent of the interim CO2 emissions performance rates (over the "glide path" period of 2022 to 2029), and the final CO2 performance rates, rate-based goals or mass-based goals by 2030.17

EPA outlines goals in the CPP for CO2 reduction by establishing its best system of emissions reduction. The BSER is based upon three "building blocks" which EPA says are available to all affected EGUs,18 either through direct investment or operational shifts or through emissions trading.19

Building Block 1: Improving the heat rate20 at affected coal-fired steam EGUs.

Building Block 2: Substituting increased generation from lower-emitting existing natural gas combined cycle (NGCC) units for reduced generation from higher-emitting (primarily coal-fired) affected steam generating units.21

Building Block 3: Substituting increased generation from new zero-emitting renewable energy generating capacity for reduced generation from affected fossil fuel-fired generating units.

All three building blocks are based on "inside the fence line" (i.e., EGU-focused) actions to reduce CO2 emissions or emissions rates.22

EPA used the building blocks to create national performance rates for two subcategories of affected EGUs: fossil fuel-fired electric utility steam generating units and stationary combustion turbines. For fossil fuel-fired (i.e., mostly coal- and oil-fueled) steam generating units, an emission performance rate of 1,305 pounds of CO2 per Megawatt-hour (lbs CO2/MWh) is established. For stationary combustion turbines (identified by EPA as NGCC units), the performance rate is 771 lbs CO2/MWh.23 EPA believes that a transition period from 2022 to 2029 will allow for states to achieve these final performance rates by 2030.24 In turn, EPA used the national performance rates to establish specific CO2 reduction targets for each state based on each state's "historical blend" of fossil-fueled steam and NGCC generation. EPA believes that the ranges of CO2 emissions reduction at coal, oil, and gas power plants can be achieved at a "reasonable cost" by application of the building blocks to a state's power generation portfolio.25

EPA is allowing states to choose how to meet their CO2 emissions compliance goals, using rate-based goals (measured in lbs CO2/MWh) or mass-based goals (measured in total short tons of CO2). In addition, states can meet their goals using an emission standard plan or a state measures plan. The "emissions standard approach" is based on the EGU-specific requirements so that all affected EGUs will meet their emission performance rates or equivalent mass-based goals. States can also choose a "state measures approach" using a mixture of state-enforceable measures (such as a renewable electricity standard and programs for improvement of energy efficiency) to achieve (on aggregate) equivalent emissions or emission rate reductions. If a state measures approach is chosen, the plan must also include a "contingent backstop of federally enforceable emission standards for affected EGUs that fully meet the emission guidelines and that would be triggered if the plan failed to achieve the required emission reductions on schedule."26

States will also be able to formulate their own plans to reduce CO2 emissions (as opposed to using the BSER), and can use an integrated resource plan27 (IRP) or other method.28 However, if they choose to implement their own plan they will have to include a timeline and process for reporting to ensure that the state's affected EGUs achieve the equivalent of the interim and final CO2  emission performance rates between 2022 and 2029 and by 2030.29

States can also join existing or form new regional emission trading programs with other states for compliance purposes. EPA has promulgated each state's goal as a specific CO2 mass goal30 as a way for states to implement mass-based trading. Some states have expressed a view that mass-based trading has significant advantages over rate-based trading.31

States must decide whether to allow emissions trading, or require EGUs to meet specific CO2 emission performance rates or a state "portfolio" measure, which can be rate- or mass-based. Depending on what the state plan allows, the owners of EGUs may be responsible for deciding how these requirements will be met (i.e., by application of the BSER or purchase of emission allowances).

EPA encourages investments in renewable electricity projects and demand-side energy efficiency (DSEE) in lower-income communities in 2020 and 2021. Under the Clean Energy Incentive Program (CEIP), established in the CPP final rule, EPA can award (a limited number of) matching allowances for renewable electricity projects that begin construction after participating states submit their final implementation plans. Energy efficiency projects in low-income communities are also eligible under the CEIP for double credits.

Through this program ... states will have the opportunity to award allowances and [emissions rate credits (ERCs)] to qualified providers that make early investments in [renewable energy (RE)], as well as in demand-side [energy efficiency (EE)] programs implemented in low-income communities. Those states that take advantage of this option will be eligible to receive from the EPA matching allowances or ERCs, up to a total for all states that represents the equivalent of 300 million short tons of CO2 emissions.32

Participation in the CEIP must be a part of the initial state CPP compliance submitted to EPA by September 6, 2016. This submission must outline all of the programmatic milestone steps necessary to achieve a state's compliance goals.

The final state CPP implementation plan must be filed by September 6, 2018, with compliance with EPA-approved plans beginning in 2022. EPA has the authority to prescribe an implementation plan for any state that does not submit a plan or if EPA disapproves a state plan.33

Discussion of Clean Power Plan Elements

Electric power generation in the United States differs regionally, and largely reflects local resources, fuel costs, and availability of fuel supplies.34 EPA recognizes that it will take time to implement compliance solutions to meet its proposed carbon pollution reduction plan. EPA is attempting to provide flexibility for state compliance with the CPP.

States will have the flexibility to choose from a range of plan approaches and measures, including numerous measures beyond those considered in setting the CO2 emission performance rates, and this final rule allows and encourages states to adopt the most effective set of solutions for their circumstances, taking account of cost and other considerations.35

While 2005 has been mentioned in broader U.S. policy terms for reductions in GHG emissions to 2030, it is not the year that EPA has used in its emissions reduction calculation. EPA chose 2012 as the year from which to establish a baseline for emissions reduction since that was the year for which it has the most complete state emissions, net generation, and capacity data for all affected EGUs. Some regard this as beneficial for many states since U.S. GHG emissions from EGUs have dropped 15% between 2005 and 2012, while others think it is not beneficial as early actors on clean energy do not get credit for CO2 reductions in the timeframe from 2005 to 2012.36

Key elements of the CPP's approach and the potential implications for the electric grid are discussed in the following sections.

Best System of Emissions Reduction (BSER)

EPA has modeled opportunities for coal plant heat rate improvement, dispatch of more NGCC and fewer coal-fired power plants, and increased renewable electric power generation. The agency designated the three building blocks as the best system of emission reduction, and used the BSER to develop national EGU performance rates for steam and NGCC units.

Improving Heat Rate at Affected Coal-Fired Steam Electric Generating Units (EGUs)

EPA recognizes that increasing power plant efficiency by equipment upgrades and heat rate improvements37 is a way for EGUs to reduce CO2 emissions, and quantifies what it estimates is possible on a U.S. regional interconnection-wide basis (see Figure 2).38

EPA has determined that a "conservative estimate of the potential heat rate improvements ... that EGUs can achieve through best practices and equipment upgrades is a 4.3-percent improvement in the Eastern Interconnection, a 2.1-percent improvement in the Western Interconnection and a 2.3-percent improvement in the Texas Interconnection.39









	Figure 2. Illustrative Map of ERCOT, and the Eastern and Western Interconnection Regions




	



	Source: EPA's Regulatory Impact Analysis (RIA), p. 3-10.

Notes: The area of responsibility of the Electric Reliability Council of Texas (ERCOT) does not coincide with the state boundaries of the state of Texas.








Using less fossil fuel to generate the same amount of electricity at a facility will generally reduce its carbon emissions.40 Those affected EGUs which have done the most to reduce their heat rate will tend to be closer to EGU's CO2 performance emission rate.41

These heat rate improvement measures include best practices such as improved staff training, boiler chemical cleaning, cleaning air preheater coils, and use of various kinds of software, as well as equipment upgrades such as turbine overhauls. These are measures that the owner/operator of an affected coal-fired steam EGU may take that would have the effect of reducing the amount of CO2 the source emits per MWh ... These heat rate improvements are a low-cost option that fit the criteria for the BSER, except that they lead to only small emission reductions for the source category.42

EPA expects that many coal-fired EGUs operating in 2030 will have made the investments required to improve unit heat rates.

The majority of existing coal boilers are projected to adopt the aforementioned heat rate improvements. Of the 183 GW of coal projected to operate in 2030, EPA projects that 99 GW of existing coal steam capacity (greater than 25 MW) will improve operating efficiency (i.e., reduce the average net heat rate) under the rate-based approach by 2030. Under the mass-based approach, EPA projects that 88 GW of the 174 GW of coal projected to operate in 2030 will improve operating efficiency by 2030.43

New Source Review

The New Source Review P.L. 94-16344 (NSR) program was designed to prevent the degradation of air quality from the construction of new facilities or modification of existing facilities which have potentially harmful emissions. Efficiency improvements to power plants that reduce regulated pollutants theoretically should not trigger NSR requirements, unless the improvements result in an increase in emissions (e.g., because the modified, more efficient plant operates for more hours).

EPA recognizes that CPP compliance plans could lead to an affected EGU making physical or operational changes. These changes could result in the unit being dispatched (i.e., scheduled for operation) more often, and cause an increase in the unit's annual emissions, possibly triggering NSR. However, EPA expects this to be a rare occurrence.45

Rebound Effects

The EPA is also aware of the potential for "rebound effects" from improvements in heat rates at individual EGUs. A rebound effect could occur if an improvement in an EGU's heat rate caused a reduction in variable operating costs. This would make the EGU more competitive relative to other EGUs, resulting in the EGU's generating more power. Nonetheless, EPA believes that a combined approach utilizing all three building blocks would alleviate the concern.

Combining building block 1 with the other building blocks addresses this [rebound effect] concern by ensuring that owner/operators of affected steam EGUs as a group would have appropriate incentives not only to improve the steam EGUs' efficiency but also to reduce generation from those EGUs consistent with replacement of generation by low- or zero-emitting EGUs. While combining building block 1 with either building block 2 or 3 should address this concern, the combination of all three building blocks addresses it more effectively by strengthening the incentives to reduce generation from affected steam EGUs.46

An increase in CO2 emissions associated with an EGU's increase in generation output could offset the reduction in the EGU's CO2 emissions caused by the decrease in its heat rate and rate of CO2 emissions per unit of generation output. The extent of the offset would depend on the extent to which the EGU's generation output increased (as well as the CO2 emission rates of the EGUs whose generation was displaced).47

Shifting Power Generation from Coal-Fired EGUs to Existing NGCC Units

EPA states that more frequent use of power plants that produce fewer CO2 emissions (per MWh) will result in less carbon pollution. Dispatching higher efficiency, less carbon-intensive natural gas combined cycle units more would accomplish this goal.48

EPA also states that existing NGCC dispatch could be augmented with an increase in NGCC utilization rates, concluding that an annual average utilization rate of 75% on a net summer basis is "a conservative assessment of what existing NGCC plants are capable of sustaining for extended periods of time."49 The increase in the utilization rate essentially would be accomplished over a glide path of annual increases in NGCC dispatch over the interim period from 2022 to 2029.50 EPA concludes that the existing natural gas pipeline supply and delivery system would be capable of "supporting the degree of increased NGCC utilization potential" needed for this building block.51 However, others might disagree with this conclusion, noting that in areas which use natural gas for residential and commercial heating, there could be competition on existing lines for natural gas delivery.52

EPA considers the phased increase in utilization of existing NGCC capacity to be a less expensive option to conversion of coal power plants to natural gas.53

Similarly, EPA is not emphasizing the construction of new NGCC units due to costs compared to other BSER options.54 In the context of the BSER, EPA views construction and operation of zero-emitting renewable electric generating capacity as a preferable alternative to new NGCC.55 New NGCC would also result in additional CO2 emissions (compared to other BSER options).

It should be noted that Building Block 2 incorporates reduced generation from steam EGUs,56 while Building Block 3 incorporates reduced generation from all fossil fuel-fired EGUs.57

Increasing Generation from New Zero-Emitting Renewable Energy

Reducing power generation from coal-fired EGUs and replacing the capacity with power from lower- or zero-emitting EGUs is a way to reduce CO2 emissions from the utility power sector.58 EPA states that renewable energy technologies have been deployed in increasing amounts over the last few years.

Many affected EGUs are already planning on deploying significant amounts of RE according to their integrated resource plans (IRPs). Electric utilities use [integrated resource planning (IRP)] to plan operations and investments over long time horizons. These plans typically cover 10 to 20 years and are mandated by public utility commissions (PUCs).59

EPA quantified potential renewable energy levels in 2030 in terms of the three interconnection regions.60 EPA modeled the potential for renewable energy technologies to be deployed in increasing amounts during the interim period (2022 to 2029) based on historical deployment levels to replace fossil-fired EGU capacity. Assumptions were made to include projected future capacity factors61 for renewable electric generation, and increased potential for future deployment based on historical five-year bands of average capacity changes.62 As a result, EPA projects that implementation of the CPP may result in renewable energy making up 28% of total generating capacity by 2030 (in both the mass-based and rate-based scenarios) as compared to its base case projection of 25% renewables.63

As regards the potential for power generation, EPA's analysis64 projects that this increased renewable capacity (hydro and non-hydro) will represent 20% of projected total electricity generation (for both the rate- and mass-based scenarios) in 2030, as compared to 18% in the base case. This represents relatively small increases from the RIA based case in 2020, wherein renewables (hydro and non-hydro) represent approximately 17% of total generation in all cases (base case and the rate- and mass-based scenarios).65

EPA acknowledges that the intermittency and variability of some renewable electric technologies are seen as a potential hindrance to large-scale deployment,66 but states there is adequate time to build infrastructure (potentially including new pipelines and fast ramping natural gas units) to back up renewable generation.67 However, unlike some, EPA does not consider the need for large-scale electricity storage as essential for the growth of renewable electricity to levels comparable to utility-scale fossil or nuclear generation.

The phase-in period would allow for additional time to complete potential infrastructure improvements (e.g., natural gas pipeline expansion or transmission improvements) that might be needed to support more use of existing natural gas-fired generation, and provides states with the increased ability to coordinate actions taken under building block 2 with actions taken under building block 3 (deployment of new renewable capacity).68

... Storage can be helpful but is not essential for the feasibility of RE deployment because there are many sources of flexibility on the grid. DOE's Wind Vision and many other studies have found an array of integration options (e.g., large balancing areas, geographically dispersed RE, weather forecasting used in system operations, sub-hourly energy markets, access to neighboring markets) for RE beyond storage. Storage is a system resource, as its value for renewables is a small share of its total value. Increasing regional coordination between balancing areas will increase operational flexibility.69

Nevertheless, EPA expects states and utilities will encounter few if any problems in connecting the expected increase in amounts of (variable or intermittent) renewable electricity into the grid. EPA concedes, however, that operational and technical upgrades (including new transmission lines) may be needed for non-dispatchable70 renewable energy technologies.

Grid operators are reliably integrating large amounts of RE, including variable, non-dispatchable RE today-.... Operational and technical upgrades to the power system may be required to accommodate high levels of variable, non-dispatchable RE like wind and solar over longer time periods; however, the penetration levels cited above have been achieved without negative impacts to reliability due in large part to low-cost measures such as expanded operational flexibility and effective coordination with other regional markets.71 (Emphasis added.)

The potential range of new transmission construction is within historical investment magnitudes ... Incremental grid infrastructure needs can be minimized by repurposing existing transmission resources. Transmission formerly used to deliver fossil-fired power to distant loads can – and is – being used to deliver RE without new infrastructure.72

Additional concerns have been raised that the expected retirement of many older coal plants will impact the provision of ancillary services.73

Ancillary services are those that ensure reliability and support the transmission of electricity from generation sites to customer loads. Such services may include load regulation [i.e., the ability to maintain a constant voltage level], spinning reserve [i.e., generating capacity held in reserve which is running and synchronized to the electric system but not exporting power to the system], non-spinning reserve [i.e., generating capacity not currently running but capable of providing power to the system within a specified time], replacement reserve [i.e., generation held in reserve that requires a longer start-up time], and voltage support [i.e., generators providing reactive power to help move electricity over distances in alternating current systems].74

EPA asserts that some renewable energy technologies are capable of filling this gap, with the assistance of appropriate regulatory measures.

New variable RE generators can provide more electrical power grid support services beyond just energy. Modern wind turbine power electronics allow turbines to provide voltage and reactive power control at all times. Wind plants meet a higher standard and far exceed the ability of conventional power plants to "ride-through" power system disturbances, which is essential for maintaining reliability when large conventional power plants break down. Xcel Energy sometimes uses its wind plants' exceedingly fast response to meet system need for frequency response and dispatchable resources. Utility-scale PV can incorporate control systems that enable solar PV to contribute to grid reliability and stability, such as voltage regulation, active power controls, ramp-rate controls, fault ride through, and frequency control. Solar generation is capable of providing many ancillary services that the grid needs but, like other generators, needs the proper market signals to trade energy generation for ancillary service provision.75

Nuclear Power

EPA recognizes that renewable energy and nuclear generating capacity, as sources of lower- or zero-CO2 emission power, can potentially replace more carbon-intensive generation from affected EGUs. Therefore, EPA had originally considered including nuclear generation (from nuclear units under construction) in the CPP, and considered incentives to help existing nuclear generation which may be at risk of early retirement due to electricity market prices.76 But, in the final CPP, EPA chose not to include generation from units under construction in the BSER because such generation does not actually reduce existing levels of CO2 emissions from affected EGUs.77

EPA has also chosen not to include a BSER component in the final CPP to help preserve existing at-risk nuclear generation.78 EPA acknowledges that while existing generation helps make current CO2 emissions lower, existing generation "will not further lower CO2 emissions below current levels."79 EPA points to the potential for other options to reduce CO2 emissions from affected EGUs.

There are numerous other measures that are available to at least some affected EGUs to help assure that they can achieve their emission limits, even though the EPA is not identifying these measures as part of the BSER. These measures include demand-side [energy efficiency] implementable by affected EGUs; new or uprated nuclear generation; renewable measures other than those that are part of building block 3, including distributed generation solar power and off-shore wind; combined heat and power and waste heat power; and transmission and distribution improvements.80

EPA concludes that, in comparison to renewable electricity generating technologies, "investments in new nuclear units tend to be individually much larger and to require longer lead times."81 EPA will, however, allow "emission reductions attributable to generation from the units to be used for [CPP] compliance."82

Emissions Trading

EPA conceived of national uniform standards for existing EGUs, in part, to facilitate emissions trading as a CPP compliance choice.83 EPA views emissions trading as a cost-effective means of compliance with the CPP, and while rate-based trading is possible, it has designed mass-based state goals specifically to facilitate trading.84

In general, while in some cases it may be cheaper to build new units than buy emissions credits,85 economic studies indicate that emissions trading can potentially create a financial incentive to reduce emissions by affording owners of affected EGUs the opportunity to buy or sell emissions products (e.g., rate-based emission credits or mass-based emission allowances) to or from other affected EGUs.86

With emissions trading, an affected EGU whose access to heat rate improvement opportunities, incremental generation from existing NGCC units, or generation from new RE generating capacity is relatively favorable can overcomply with its own standard of performance and sell rate-based emission credits or mass-based emission allowances to other affected EGUs. Purchase of the credits or allowances by the other EGUs represents cross-investment in the emission reduction opportunities, and such cross-investment can be carried out on as wide a geographic scale as trading rules allow.

The regions we have determined to be appropriate for the regionalized approach in the final rule are the Eastern, Western, and Texas Interconnections.87

With the CPP, EPA provides support for a regional (or possibly a national) comprehensive CO2 market to develop with these new credits and allowances, alongside or including other commodities such as renewable energy credits (which result from prior investments in CO2 reduction technologies). In particular, in its federal plan proposal, EPA included "model rules" for both rate- and mass-based programs so that states have the option to adopt a consistent approach to emissions trading.88 EPA affirms that it will support states in tracking emissions (and allowance and credit programs) in order to ensure the validity of CO2 emission reduction strategies.89

Emissions trading was originally developed in the 1970s to address sulfur dioxide emissions, and a program to address climate change is already active in the nine states that comprise the Regional Greenhouse Gas Initiative (RGGI).90 As the nation's first mandatory cap-and-trade program for GHG emissions, the RGGI cap-and-trade system applies only to CO2 emissions from electric power plants with capacities to generate 25 MW or more. The RGGI emissions cap took effect January 1, 2009, based on an agreement signed by the governors of states participating in RGGI in 2005, and is generally considered to be an effective program.91 Those that favor a cap-and-trade system argue that, among other features, it is preferable to a carbon tax or other means of regulation, because of the potential flexibility of the system and the certainty of the amount of pollution that is avoided. Others have criticized cap-and-trade programs because some features may limit the fairness or effectiveness of the program, such as the issuance of free emissions permits to large emitters, or the use of emissions offsets to allowances for pollution reduction projects in developing countries.

Issues Related to Compliance Strategies

In the CPP, EPA presents potential answers to questions on CO2 reduction the electric power sector might ask with respect to timeframe, timeline, and choices that are available for compliance by EGUs. The CPP thus sets out a vision for a greater proportion of electric power production coming from natural gas and renewable energy generation, and less from coal-fired power plants, with specific goals for carbon emissions reduction proposed for 2030. However, some outstanding issues remain with regard to potential implementation of the CPP.

Electric System Reliability

EPA addresses concerns as to how the CPP might affect electric grid reliability by including several provisions to help assure system reliability.92 With the inclusion of a "safety valve" provision, EPA recognizes that there may be a need for a power plant to continue operations resulting in "excess emissions" if an emergency situation arises which could compromise electric system reliability. EPA therefore allows a 90-day reprieve from CO2 emission limits, but only in an emergency situation. Such emergency situations are not expected to include severe weather, as EPA states in the CPP that extreme weather events are of "short duration and would not require major—if any—adjustments to emission standards for affected EGUs or to state plans."93

EPA has also implemented a formal memorandum of joint understanding on maintaining electric system reliability with the Department of Energy and the Federal Energy Regulatory Commission so as to coordinate efforts while the state compliance plans are developed and implemented. The memorandum expresses the joint understanding of how the agencies will cooperate, monitor, implement, share information, and resolve difficulties that may be encountered.94

Transmission Queues and Renewables Development

The transmission system itself is aging and in need of modernization.95 The grid is stressed in many regions because the system is being used in a manner for which it was not designed.96 More transmission capacity will likely be needed to handle potentially more transmission transactions under the EPA proposal. Much of the transmission system was built by individual electric utilities to serve their own power plants. New power plants or increased utilization of existing NGCC capacity may require upgraded transmission facilities and potentially new natural gas infrastructure to provide fuel. Increased dependence on renewable generation will likely require new transmission lines, and many of today's transmission projects awaiting regulatory approvals are intended to serve renewable electricity projects.

It can take anywhere from 3 to 10 years to get the federal, state, and local permits in place to build a major electric transmission line.97 If additional transmission capacity is required, planning would likely need to begin soon to get new lines in place for when they would be needed in the early 2020s.

The Federal Energy Regulatory Commission (FERC) has identified public policy requirements (such as state renewable portfolio standards) as drivers which should be elevated to the level of reliability98 when it comes to approving new transmission projects in its Order No. 1000, Transmission Planning and Cost Allocation.99 Such treatment is essentially intended to shorten the time for transmission line approval and permitting across multiple state jurisdictions. Actual implementation of regional Order No. 1000 compliance plans will demonstrate whether the regime for transmission planning and cost sharing will achieve FERC's goals.

Maintaining Fuel Diversity

Arguably, a central focus of the EPA's CPP proposal is on coal-fired power plants, with each of the three building blocks centering on either coal plant efficiency, reduced coal unit dispatch to lower emissions, or displacement of coal with renewable generation. The age and condition of coal-fired power plants are key considerations in a decision to upgrade or modify plants, or retire plants. Power plants in Regional Transmission Organization (RTO) regions operate in competitive environments where a power plant's operating and maintenance costs are not guaranteed recovery. Additional costs for plant upgrades may not be cost-effective under RTO electricity market regimes or prices, and state implementation plans for EPA's CPP may also result in differing requirements within RTO regions for competitive generators. Capacity markets designed to incentivize the construction of new generation in regions with competitive markets have had mixed results. New power plants will most likely be built in regions of the country with traditional regulation using tools like integrated resource planning, and rules allowing cost recovery from ratepayers for approved investments.100

EPA's CPP could potentially mean increased natural gas consumption under two of the three legs of the BSER stool. Building Block 2 would shift the dispatch of power generators to lower-emitting sources by increasing the scheduled operation of higher efficiency natural gas combined cycle units. Scheduling these plants more often would be expected to result in higher natural gas consumption.101 In addition, Building Block 3 requires the use of more zero-emitting renewable generation sources, which in many parts of the United States may require more natural gas consumption in fast-ramping power plants to make variable renewable electric generation more firm (i.e., provide power as renewable electric generation ebbs).

However, increasing the use of natural gas for power generation raises some concerns, as deliverability and price volatility issues have emerged as recently as this past winter with the demand spikes associated with the Polar Vortex cold weather events.102 Recovery of costs from the Polar Vortex of January 2014 proved to be an issue for some utilities.103

FERC is working to improve coordination between the electricity and natural gas industries.104 Major pipelines or local distribution companies have firm deliveries usually scheduled during nomination cycles,105 and often release unused natural gas to secondary markets.106 Electricity generators in competitive markets, where dispatch of generation is not certain, frequently obtain their natural gas from secondary markets. The utilization of more NGCC capacity (especially in the competitive markets) may require changes in the way fuel is obtained so that power generation can be guaranteed. More cost-effective, natural gas storage facilities may be required for electric power production purposes, if greater natural gas use for power generation is expected. However, the regulatory regime (i.e., Regional Transmission Organization markets or traditional regulation) in place will likely have a bearing on what choices are available to natural gas generators with regard to gas storage options or contracting for firm capacity vs. the "just-in-time" manner of natural gas deliveries traditionally available to power generators.

The electric utility industry values diversity in fuel choice options since reliance on one fuel or technology can leave electricity producers vulnerable to price and supply volatility. EPA expects additional retirements of coal-fired power plants, with some new NGCC capacity likely built to replace retiring coal capacity.107 Nuclear power plants are also aging. Some plants expected to be in operation in the 2020 to 2030 timeframe could face premature retirement for a variety of reasons ranging from plant age to competitive electricity market fundamentals (wherein cost recovery is not guaranteed) or other conditions. Unless electricity storage capacity is increased or other concepts developed, natural gas will likely be used to smooth the variable output of some renewable electricity technologies. The developing potential for a heavier reliance on natural gas for power generation is a concern for many in the power sector.108

EPA's Regulatory Impact Analysis

EPA, for its part, states that its CPP can help preserve fuel diversity goals. The agency has modelled potential implications of the CPP in its Regulatory Impact Analysis (RIA) for the Clean Power Plan Final Rule.

The RIA presents two scenarios designed to achieve these goals (which it calls the "rate-based" illustrative plan approach109 and the "mass-based" illustrative plan approach),110 which are designed to reflect state and affected EGU approaches to CPP compliance.111 However, in both the rate-based and mass-based scenarios, each plan is assumed to have identical levels of demand-side energy efficiency (DSEE) (represented as megawatt-hour (MWh) demand reductions and associated costs). Each scenario assumes that affected EGUs within each state comply with state goals without exchanging a compliance instrument (i.e., emission rate credits or allowances) with sources in any other state.112

Role of DSEE in the RIA

EPA therefore expects that DSEE will be a major tool in CPP compliance strategies, even though it is not a part of the BSER. The RIA applies its "illustrative DSEE" assumptions to the rate- and mass-based scenarios to arrive at electricity demand reductions.113 As a result, EPA is expecting DSEE to lead to a significant reduction in electricity demand, resulting in a moderation of potential CPP compliance costs.









	Figure 3. EPA's Projection of the Future Electric Generation Mix

From CPP Scenario Analysis




	



	Source: CRS from  RIA, Table 3-11.

Notes: Amounts in Thousand GigaWatt-hours (GWh).








Figure 3 illustrates the generation mix in EPA's RIA scenarios. Total power generation declines relative to the base case in both scenarios due to DSEE by 5% in 2025, and 8% in 2030. The scenarios thus present a case for a reduced overall need for power generation infrastructure relative to the RIA's base case.114 EPA projects in 2030 that:


	under the rate-based scenario, coal-fired power generation could decline 23% from the base case, while existing NGCC increases by 18%, with non-hydro renewable electric generation increasing by 9% in 2030, and

	under the mass-based scenario, coal-fired generation is projected to decline 22% from the base case in EPA's RIA, while existing NGCC generation increases 5% relative to the base case. Relative to the base case, generation from non-hydro renewables increases 8% in 2030.115



EPA's RIA modeling estimates from 29 GW (under the rate-based scenario) to 38 GW (under the mass-based scenario) of coal-fired units could be rendered "uneconomic to maintain" and potentially retire by 2030 relative to the base case, representing between 14% and 19% of existing coal capacity.116 The expected reduction in energy demand from DSEE will also slow installation of new natural gas combined cycle generation, with only new non-hydro renewable generation expected to grow.117

Potential Impacts on Electricity Prices in RIA

EPA's RIA looks at the implications to electricity prices and impacts on electricity rates in the context of its mass-based and rate-based scenarios.

Under the Energy Policy Act of 2005 (P.L. 109-58), economic dispatch is defined in Section 1234 as "the operation of generation facilities to produce energy at the lowest cost to reliably serve consumers, recognizing any operational limits of generation and transmission facilities." EPA's CPP recognizes that security constrained economic dispatch assures reliable and affordable electricity.118 While some dispatch of renewable generation is prioritized in some markets (assuming the resource is available), economic dispatch is generally the rule.119 Dispatch of intermittent renewables may also require the operation of higher cost natural gas units to firm up power (and thus compensate for the ebb and flow of the wind or solar resource). Moreover, in competitive markets, power plants are generally scheduled to operate under an economic dispatch regime whereby the generating units with the lowest electricity price offers are dispatched first, subject to reliability, security, and environmental considerations.

However, some observers say that EPA's CPP essentially proposes an environmental dispatch regime120 for power plant operation under Building Blocks 2 and 3. The primary goal of environmental dispatch is to prioritize use of "cleaner" power generating units (i.e., which emit the least pollutants) by scheduling these plants to operate as much as possible to serve load demands. This could result in changes to the rules for dispatch order in some markets based first on emissions and then on other criteria, in perhaps a "security constrained environmental dispatch" regime. Cost could potentially be relegated to a tertiary role under a "clean and reliable electricity" system.

The increased availability of natural gas has recently resulted in lower prices for wholesale electricity, with a general expectation that wholesale prices will remain relatively low for the next few years.121 However, there is concern that shifting to an environmental dispatch regime could potentially result in increased electricity prices to consumers, depending on the generation resource mix employed. Under the CPP, without regional plans or agreements, RTOs may be faced with decisions on generator dispatch that take into account various state plans for meeting emissions targets rather than the lowest acceptable offers to serve load.122

EPA, for its part, says that states and affected EGUs are essentially free to embark on any strategy (in addition to the BSER) to reduce CO2 emissions in meeting CPP emissions reduction requirements. EPA views emissions trading as a cost-effective means of compliance with the CPP, and has designed mass- and rate-based state goals specifically to facilitate trading as a compliance strategy. It views the RIA scenario analysis emphasizing DSEE as presenting a conservative estimate of potential CPP compliance costs, as it does not include emissions trading.123

Potential for Reduction of CPP Compliance Costs Using DSEE

In its RIA for the CPP final rule, EPA assumes DSEE levels attained by the top state achievers are a model for what can be reasonably achieved by other states.

For the illustrative demand-side energy efficiency plan scenario, electricity demand reductions for each state for each year are developed by ramping up from a historical basis to a target annual incremental demand reduction rate of 1.0 percent of electricity demand over a period of years starting in 2020, and maintaining that rate throughout the modeling horizon. Nineteen leading states either have achieved, or have established requirements that will lead them to achieve, this rate of incremental electricity demand reduction on an annual basis. Based on historic performance and existing state requirements, for each state the pace of improvement from the state's historical incremental demand reduction rate is set at 0.2 percent per year, beginning in 2020, until the target rate of 1.0 percent is achieved.124

EPA thus expects that any increase in natural gas combined cycle capacity and thereby natural gas consumption will be muted by a projected decrease in energy demand (under the RIA DSEE illustrative scenario): the use of natural gas as a power generation fuel is expected to decrease about 1% in 2025 and 2030 (under the rate-base scenario), and as much as 4.5% (under the mass-based scenario) by 2030.125

EPA's model indicates that the decline in electricity demand shown by its RIA scenario analysis will lead to a reduction in average electricity bills.126 EPA asserts that the combination of reduced electricity rates, reduced electric system costs,127 and lower demand from its RIA analysis will translate directly into reduced consumer electricity bills by 2030.

The electricity price changes ... combine with the significant reductions in electricity demand applied in the illustrative approaches to affect average electricity bills. Under the illustrative rate-based plan scenario, EPA estimates an average monthly bill increase of 2.7 percent in 2020 and an average bill decrease of 3.8 percent in 2025 and 7 percent in 2030. Under the mass-based scenario, EPA estimates an average bill increase of 2.4 percent in 2020 and an average bill decrease of 2.7 percent in 2025 and 7.7 percent in 2030. These reduced electricity bills reflect the combined effects of changes in both average retail rates (driven by compliance approaches taken to achieve the state goals) and lower electricity demand (driven by demand-side energy efficiency).128

However, electricity prices are affected by a number of factors which vary regionally across the country based on power generation mix, fuel costs, fuel availability, regulatory regime (i.e., competitive market or traditional rate setting by a state or local body), and adequacy and age of infrastructure to name a few factors.129 While EPA expects changing such price determinants will have an impact on electricity prices, EPA does not expect that these impacts will be significant. When averaged across regions, EPA projects an increase under the mass-based scenario "in the national average (contiguous U.S.) retail electricity price of 2 percent in 2025 and 0.01 percent in 2030."130

State decisions on the design and availability of DSEE programs will be crucial to attaining the levels of subscribership necessary to achieve the cost reductions projected in EPA's RIA analysis. The development of further national standards for energy efficient appliances promulgated by DOE standards131 may help achieve the levels of DSEE seen by the RIA as a low-cost CPP compliance option. For some states, attaining the levels of cost-effective DSEE projects needed to reduce CPP compliance costs may be a challenge. For the top tier of states engaged in DSEE, the challenge may be where to look for the next increment of cost-effective projects.132 EPA has quantified the projected annualized costs of its illustrative DSEE scenario at $2.1 billion to $2.6 billion in 2020, $16.7 billion to $20.6 billion in 2025, rising to between $26.3 billion and $32.5 billion in 2030.133 EPA understands that a large portion of the costs for DSEE programs are likely to be passed back to electric utility customers in electricity rates.134 EPA also recognizes that measurement and verification of DSEE programs will be critical to achieving real reductions in electricity demand, and has issued draft guidelines for public input.135

Given the CPP's focus on the three legs of the BSER (representing potential actions by EGUs inside the fence line), the EPA's inclusion of demand-side energy efficiency (representing actions outside the fence line) in the RIA does not clarify the costs of the BSER.136 One might expect EPA to focus its estimate of CPP compliance costs in the RIA using the "best system of emissions reduction." EPA lists the BSER options, states that DSEE is no longer a part of the BSER (since it is not something that EGUs can effect inside the fence line), and then includes DSEE in its RIA to show how CPP compliance costs can be managed and minimized by states and EGUs. EPA does not analyze the cost or other implications of BSER implementation without concomitant DSEE implementation.

For example, Building Block 3 replaces affected EGU capacity with renewable electricity. EPA projects an increase in renewables will result under the CPP, rising to an estimated 28% of total generation capacity by 2030.137 The mechanism for much of the past growth in renewable electric capacity has been state Renewable Portfolio Standard (RPS) requirements. While EPA observes that the cost of renewable electricity is declining in many areas,138 increasing renewable energy may require a continuation or expansion of state RPS policies which require a mandate for load-serving electric utilities to procure renewable electric generation. In most state jurisdictions, these electric utilities pass the costs of procuring renewable energy through to electric rate payers. Expanding renewable energy may therefore be a challenge in some state jurisdictions, if this means an increase in costs for ratepayers. In some states, utilities are excused from RPS requirements if these costs exceed specified limits.139 EPA's RIA nominally addresses the cost questions associated with new renewables deployment, implying that DSEE is a lower cost option to Building Block 3 of its BSER. Some state authorities may need to revisit RPS policies to allow for harmonization with state CPP policies.

Overall Estimated Costs and Benefits of the CPP

EPA has estimated overall annualized compliance costs (in the electricity demand reduction framework of the RIA illustrative rate-based vs. mass-based scenario analysis) as ranging from $1.4 billion to $2.5 billion in 2020, $1.0 billion to $3.0 billion in 2025, and $5.1 billion to $8.4 billion in 2030.140 However, the actual overall costs of CPP compliance will not begin to be known until after state compliance plans are filed and implemented.

EPA states throughout its analysis of CPP compliance costs that it has focused on what it considers the least expensive options. EPA now considers previously discussed alternatives, such as carbon capture and storage, conversion from coal to natural gas firing, and coal gasification, as too costly compared to other measures (i.e., DSEE or possibly emissions trading).

Specifically, as described in the proposal, the EPA also considered co-firing (including 100 percent conversion) with natural gas, a measure that presented itself in part because of the recent increase in availability and reduction in price of natural gas, and the industry's consequent increase in reliance on natural gas.... The EPA also considered implementation of carbon capture and storage (CCS).... The EPA found that some of these co-firing and CCS measures are technically feasible and within price ranges that the EPA has found to be cost effective in the context of other GHG rules, that a segment of the source category may implement these measures, and that the resulting emission reductions could be potentially significant. However, these co-firing and CCS measures are more expensive than other available measures for existing sources.141

EPA states "[f]or this rulemaking, we were only able to quantify the climate benefits from reduced emissions of CO2 and the health co-benefits associated with reduced exposure to PM2.5 and ozone," projecting annual health- and climate-related benefits of $34 billion to $54 billion by 2030.142 EPA cites potential CPP benefits in reducing asthma attacks and potential premature deaths by reducing air pollution.

EPA's major push for CO2 emissions reduction is to address climate change, with emissions from power plants constituting the largest source of U.S. CO2 emissions.

The purpose of this rule is to protect human health and the environment by reducing CO2 emissions from fossil fuel-fired power plants in the U.S. These plants are by far the largest domestic stationary source of emissions of CO2, the most prevalent of the group of air pollutant GHGs that the EPA has determined endangers public health and welfare through its contribution to climate change.143

Thus, the goal of the CPP is to establish standards for existing power plants in order to significantly reduce CO2 emissions. However, the potential for the CPP to affect climate change factors such as global temperature or sea-level rise is open to debate. It is unclear how the EPA's estimated economic benefits of the CPP are represented in terms of physical climate change factors.

CPP Implementation Issues

There are potential implementation issues associated with the CPP. For example, state-specific compliance plans geared to individual state needs may complicate the interstate coordination necessary for reliability purposes. The individual state compliance plans required by EPA's CPP may have to be submitted to multiple entities and jurisdictions (i.e., state public utility commissions, Regional Transmission Organizations, the North American Electric Reliability Corporation, and FERC) at a number of deliberative levels before a compliance plan can be finalized.144 This may result in delays to compliance filings.145

Implementation may also be affected by EGU retirements. Many fossil-fueled power plants do more than just generate electricity. Many coal power plants likely to face retirement decisions provide ancillary services such as voltage support and frequency regulation to the grid. EPA recognizes that some renewable energy technologies are capable of filling this gap, with the assistance of appropriate regulatory measures. However, additional retirements of coal-fired capacity may also affect reserve margins, potentially impacting reliability during weather-related outages or periods of temperature extremes. Some renewable electricity technologies face performance challenges in periods of sub-optimal weather, but when employed in a distributed generation configuration, they may add a measure of resiliency to the grid.

Another concern may be inclement weather. Incidents of more extreme weather appear to be occurring, and will need to be planned for when considering the types of future generation which may need to be built to assure electric system reliability.146 EIA recently estimated that a total of 60 GigaWatts of coal capacity would retire by 2020, with 90% of these retirements taking place by 2016 "coinciding with the first year of enforcement for the Mercury and Air Toxics Standards."147 Much of this capacity scheduled for retirement was dispatched during the recent Polar Vortex, adding concern from some on how the grid will meet power demands in future weather extremes.148

Yet another concern may be the ability of states and electric utilities to acquire the levels of (utility-scale) renewable electricity in EPA's projections. EPA's CPP proposal arguably relies on state-implemented renewable portfolio standards and energy efficiency resource standards going forward. However, many state renewable portfolio standards and goals are scheduled to expire in the 2015 to 2020 timeframe, with more expired by 2025.149 And many state RPS policies with mandatory requirements have cost caps to ensure that the targets can be met cost-effectively. Similarly, many state energy efficiency resource standards are expiring by 2020,150 and may need to be revisited by state authorities to harmonize goals with state CPP plans.

Related Congressional Actions

Several bills have recently been introduced in Congress specifically addressing the EPA's Clean Power Plan or GHG restrictions from coal-fired power plants in general.

H.R. 3056, the "Stop the EPA Act of 2015," would, among other actions, amend the Congressional Review Act (P.L. 104-121) to require congressional approval of major rules issued by EPA. The bill would also nullify EPA's existing major rules unless EPA resubmits them for congressional approval, and would lower the annual economic threshold from $100 million to $50 million for a rule to be deemed a major rule. The Government Accountability Office would be required to estimate the economic cost imposed by EPA's rules.

H.R. 2637, the "Coal Country Protection Act" or the "Protecting Jobs, Families, and the Economy from EPA Overreach Act," would, among other actions, prevent the EPA from promulgating any regulation limiting or prohibiting CO2 emissions from a new or existing power plant, and would prevent any such regulation or guidance from having any force or effect until the U.S. Labor Department has certified the event will not result in job losses; the Congressional Budget Office has certified no loss in the U.S. gross domestic product will result; the EIA has certified there will not be a resultant increase in electricity rates; and, FERC and North American Electric Reliability Corporation will certify the reliability of electricity delivery under the regulation or guidance.

H.R. 2042, the "Ratepayer Protection Act of 2015," would, among other actions, relieve states from requirements to adopt or submit a state plan, and shield states from becoming subject to a federal plan that addresses CO2 emissions from fossil fuel-fired electric utility generating units. The governor would be required to notify EPA that implementing such a plan would have a "significant adverse effect" on the state's residential, commercial, or industrial electricity ratepayers, or have a "significant adverse effect" on the reliability of the state's electricity system. Any deadlines for mandatory compliance with such provisions would be subject to an extension period beginning 60 days after the notice of promulgation of a final rule in the Federal Register, ending after the date any judicial review or judgment becomes final and is no longer subject to further appeal or review in all actions. The bill passed in the House on June 26, 2015.

H.J.Res. 71, a resolution of congressional disapproval under the Congressional Review Act151 (CRA), was advanced by the House Committee on Energy and Commerce, Energy and Power Subcommittee on November 3, 2015, regarding the EPA's NSPS (published at 80 Federal Register 64510 on October 23, 2015) stating that "such rule shall have no force or effect."

H.J.Res. 72, a resolution of congressional disapproval under the CRA, was advanced by the House Committee on Energy and Commerce, Energy and Power Subcommittee on November 3, 2015, regarding the EPA's CPP (published at 80 Federal Register 64662 on October 23, 2015) stating that "such rule shall have no force or effect."

S. 1324, the "Affordable Reliable Electricity Now Act of 2015," would, among other actions, require the EPA to establish separate standards of performance for GHG emissions from coal-fired and natural gas-fired electric utility power plants. Such standards of performance must have been achieved by commercially operating plants, on average, for at least one continuous 12-month period (excluding planned power outages) by "each of at least 6 units within that category" (exclusive of results from demonstration units). Before EPA could issue, implement, or enforce any proposed or final rule for CO2 emissions from existing fossil fuel-fired electric utility generating units, EPA would be required to issue state-specific model plans demonstrating "with specificity" how each state can meet the required GHG emissions reductions under the rule. States would not be required to adopt or submit a state plan, or become subject to a federal plan for any such proposed or final CO2 emissions reduction plan from fossil fuel-fired electric utility generating units, if the governor of a state notifies the EPA that implementing such a plan would have a "negative effect" on the state's electricity ratepayers, on the reliability of the state's electricity system or on the "economic growth, competitiveness, and jobs in the State." The bill was reported in the Senate by the Environment and Public Works Committee on October 29, 2015.

S.J.Res. 24, a resolution of congressional disapproval under the CRA, was introduced and referred to the Senate Committee on the Environment and Public Works on October 26, 2015, regarding the EPA's CPP (published at 80 Federal Register 64662) stating that "such rule shall have no force or effect."

Concluding Comments

EPA declares in the CPP that states and affected EGUs can use whatever methods they choose to meet the applicable CO2 emissions or emission rate reductions in the timeframes proposed. In so doing, EPA creates a plan that, according to EPA, allows most states and affected EGUs to be able to comply within the timeframe allowed. States and electric utilities already using integrated resource planning may choose to stay with this methodology. Larger, vertically integrated utilities generally have options within all three BSER Building Blocks. They tend to have large and, as a general matter, somewhat diverse generation fleets. For their higher-emitting units, they have opportunities to use measures which reduce unit CO2 emission rates via heat rate improvements, co-firing, or fuel switching. EPA's modeling results suggest that fuel diversity can be maintained under the RIA scenario analysis while increasing the amount of power generation from zero-emission renewable electricity technologies. While the CPP could further diversify the national fuel generation mix by increasing generation from renewable electricity (including hydro) to 28% of capacity, EPA recognizes that even companies that have traditionally depended upon coal to supply the majority of their generation are already diversifying their fleets, increasing their opportunities for re-dispatch.

Going forward, EPA CO2 regulations may provide a basis for the evolution of the U.S. electric power sector. EPA recognizes that the grid and many of its fossil-fueled power plants are aging and provides input via the CPP as to how a future national system focused on cleaner energy choices could be powered. Further technologies may emerge in the CPP compliance timeframe to increase power generation options, and some of these technologies may have the potential to lower the costs of producing and delivering electricity. Meeting the goals of EPA's CPP may, in effect, require less power generation from coal-fired power plants, or perhaps outright retirements of coal-fired generation. Considering the average age of the coal-fired power plant fleet, more retirements are likely when the costs of efficiency improvements or upgrades are weighed against other options in compliance plans.

In its final rule, EPA has largely calculated the CPP compliance obligations based on increasing renewable generation as the technology of choice for new power generation, emphasizing less fossil-fueled generation (including generation fueled by natural gas). This focus on renewables may, by its nature, eventually lead to a grid composed of distributed generation "cells" functioning in a cellular, interconnected manner with traditional transmission lines as its backbone. Such a design may be inherently more reliable than today's power plant-to-transmission-to-distribution model, as it focuses on serving smaller service areas whose characteristics can be designed for, and minimizes large-scale outages.

Implementing compliance plans will not come without real costs or making hard choices for the states and electric utilities who will have to work together to find an acceptable compromise. Some states and electric utilities may potentially face challenges in complying with CPP goals. The potential implications for reliability and the ultimate financial costs of the CPP will become clearer as state compliance plans are filed, and implementation plans become known.
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