Market Mechanisms to Compensate Fuel Cells for their Contribution to Air Quality

Presented to the

State Energy Conservation Office,

State of Texas
by

Houston Advanced Research Center (HARC)
with 

Gladstein & Associates
[image: image1.jpg]


August 2002

Market Mechanisms to Compensate Fuel Cells

for their Contribution to Air Quality

Houston Advanced Research Center (HARC)

with 

Gladstein & Associates
Executive Summary

Fuel cells are one of the most important energy technologies to emerge since the invention of the steam engine.  These electro-chemical electrical generation devices have the potential to completely transform the world’s energy economy from a carbon to a hydrogen-based system.  Such a conversion could not only end the nation’s dependence on foreign sources of energy, but could also effectively end pollution from the production and consumption of energy.

The 2001 Texas Legislature recognized the importance of fuel cells to Texas’ future.  HB 2845 (Danberg) calls for the State Energy Conservation Office (SECO) to develop a statewide plan for the coordinated acceleration of the commercialization of fuel cell generation in Texas. Section 2, Subparagraph 3, requires that the plan consider the use of “market mechanisms that might be created to assure that clean emerging technologies may be compensated for their contribution to the reduction of harmful emissions.”

This report is the result of an analysis of the mechanisms to promote fuel cell use in Texas through credit for the environmental benefits they bring.  Although several mechanisms exist, tradable emission reduction credits (ERCs) is the approach that most closely links fuel cell use to the reduction of pollution through a purely market-based mechanism.  Texas has established a market for the trade of reductions in emissions of pollutants that contribute to the formation of ground level ozone (smog) and particulate matter.  

Fuel cells can create emission reduction credits two ways:  directly and indirectly.  Fuel cells “directly” generate emission reduction when they are used to replace older, more polluting technologies such as diesel generators, heaters, and boilers, that require combustion of fossil fuels.  Direct emission reduction would typically occur when heat generated by a fuel cell replaces heat from combustion of fossil fuels in production processes.  “Indirect” emission reduction occurs when electricity generated by a fuel offsets the need to generate electricity at a more polluting power plant. 

Mechanisms to compensate fuel cell operators for the reduction of harmful emissions (as called for in Texas HB 2845) exist elsewhere and are now under development in Texas.  The ability of fuel cells to generate ERCs, particularly in the Houston/Galveston area where a ton of NOx currently sells for $4,250 (DERC) to $17,500 (ERC), should greatly enhance their market penetration.  However, as currently structured, the only way for fuel cells to receive emission reduction credit is if they directly replace an emission source.  No mechanism yet exists for fuel cells to generate ERCs for the indirect emission reductions they would create.  To achieve this, the TNRCC must work to expand its current proposal (now under review) to enable the energy efficiency provisions of SB-7 and SB-5 to receive credit under the state implementation plan (SIP).

Table of Contents

1Introduction and Background


2Methods of Using Markets to Promote Fuel Cell Use


2Environmental Set Aside


2Environmental Dispatch Model


3Emission Reduction Credits


3Mass Cap and Trade Program


3Criteria for ERCs


4“Direct” Emission Reductions


5“Indirect” Emission Reductions


6Incentives for Fuel Cell Vehicles (FCVs)


7Challenges of Using ERCs


9Lessons from Other Credit Trading Programs


10HARC Efforts to Secure ERCs for Fuel Cells


11Energy Efficiency Working Group


12PUC White Paper


13Conclusion



Appendix ……………………………………………………………………….…….14

Market Mechanisms to Compensate Fuel Cells

for their Contribution to Air Quality

Houston Advanced Research Center (HARC)

with 

Gladstein & Associates

Introduction and Background

While the National Aeronautics & Space Administration (NASA) began using fuel cells more than 30 years ago in its space flight development program, it was not until recently that the technology became commercially feasible in broad applications.  Fuel cells represent one of the most promising energy technologies to emerge since the steam engine. Because an electrochemical reaction, rather than combustion, generates electricity, fuel cells are extremely efficient power [or electricity] generation  “engines” -- emitting only a fraction of the pollution produced by conventional internal combustion technologies.  Fuel cells are scalable in size and therefore can be used to power anything from wristwatches to cars to cities. Fuel cells could one day replace virtually any internal combustion engine, presenting humanity with the prospect of near pollution-free energy.  

Fuel cells provide an excellent opportunity to lower emissions from stationary sources.  NOx emissions from fuel cells average 0.0004 lbs/MWh, while the cleanest power plant combustion technology available today can only achieve 0.3 lbs/MWh.  Today, a fuel cell generating 1 MWh would produce 2,624 pounds less NOx annually than the best, equally sized, gas turbines equipped with state-of-the-art emission reduction technology.  

The next generation of commercialized fuel cells will not come without a price.  Whereas the least expensive commercially available combined cycle gas turbines cost between $500 and $1,000 kW-hr to install, pre-commercial fuel cells (currently hand-tooled) will cost $2,500 to $4,500 kW. Once mass-produced the expected costs should drop to $1,000 to $1,500 per kW making the technology capital costs substantially more cost competitive.  While the initial costs will remain higher for fuel cells than for gas turbines, the inherent superior operating characteristics of fuel cells -- including lower operating costs, increased reliability, superior power quality, and low regulatory requirements -- will enable the industry to grow into a dominant position in the marketplace.  

During its 77th Session, the Texas Legislature passed HB 2845,  which calls on the State Energy Conservation Office (SECO) to develop a plan to accelerate the commercialization of fuel cells in the state.  The bill requires that the plan “explore and draw conclusions about the availability and efficacy of alternative mechanisms” that “accelerate the commercial availability and economic viability” of fuel cells in Texas.  In Section 2, paragraph 4 of HB 2845, SECO is required to consider “market mechanisms that might be created to assure that clean emerging technologies may be compensated for their contribution to the reduction of harmful emissions.”

Methods of Using Markets to Promote Fuel Cell Use

A variety of policy measures exist that may aid the commercialization of fuel cells.  Most provide some compensation, either in the form of a tax credit or production credit, for the energy that is produced from the near-zero emission fuel cell.  These are described in other sections of SECO’s fuel cell commercialization plan.  However, relatively few capitalize on the potential air quality benefits resulting from increased use of the technology.  Policy measures that are keyed to the environmental benefits of fuel cells fall in three broad categories: environmental dispatch, environmental set aside, and the generation of emission reduction credits.  Of these, only the tradable emission reduction credit (ERCs) is a truly market based approach.

Environmental Set Aside

A traditional method familiar to state and federal regulators is the “set-aside.”  Set aside programs require power producers to generate a proscribed proportion of their power production from specific technologies.  In most instances, set-aside programs promote the increased use of clean energy generation technology, such as renewable resources.  In most set aside programs, it is up to the utility or retail electric provider to integrate the cost of complying with the set aside mandate into their overall rate base or price structure. 

Portfolio standards are a good example of a set aside program.  Twelve states have adopted renewable energy portfolio standards.  Texas established a portfolio standard in SB-7, which requires a certain percentage of the growth in Texas’ energy consumption be met by renewable resources.  This mandate applies to all of the retail electric providers that wish to participate in Texas’ power market.  However, in the Texas program, only fuel cells that use a renewably produced fuel (such as anaerobic biomass digesters or landfill gas) meet the definition of renewable resource.  This effectively cuts out most of the potential early market for fuel cells, which are designed to be fueled by natural gas or propane.

Environmental Dispatch Model

The emergence of competitive markets for power has made traditional methods of encouraging the use of cleaner technologies in electric generation more difficult.  An approach that attempts to circumvent retail power markets is the use of environmental dispatch.  This policy would require the Independent System Operator to always seek the cleanest power available and dispatch it first to consumers.  The model assumes that merchant power producers, certain that any clean power they produced would always have a customer, would be more likely to build and operate such facilities.  This approach would particularly benefit fuel cells because, unlike the other zero or near zero power generation technologies (wind and solar being the two most prominent), fuel cells can be relied upon to provide base load.  

A major drawback to both the environmental dispatch and set-aside models is that neither helps establish a value for the environmental benefit created through the use of a fuel cell.  There is no direct link between the amount of pollution avoided and the use of the fuel cell.  

Emission Reduction Credits

The most widely accepted mechanism that can compensate fuel cells for the emissions they displace and/or prevent is a market for tradable emission reduction credits (ERCs).  ERCs are created when an existing source of pollution reduces emissions of priority pollutants (such as nitrogen oxides [NOx], sulfur dioxide [SOx], particulate matter [PM], carbon monoxide [CO] and reactive organic gases [rog]) beyond that which is required by existing rules and regulations.  Emission reductions that go further than legal mandates are referred to as “surplus.”  ERC’s convert this surplus reduction of emissions into an economic commodity that can be bought and sold in a market.  With a system of tradable ERCs, facilities that can reduce emissions cheaply have an incentive to accumulate surplus emission reductions, which can then be sold as ERCs to facilities for which emission reduction is more costly.  In this fashion, the flexibility of tradable ERCs allow a target level of total emission reduction to be achieved at the lowest cost.

Mass Cap and Trade Program

The proposed TNRCC Mass Cap and Trade program presents an excellent opportunity for encouraging cost effective, efficient emission reduction strategies by providing financial incentives for technology advancement such as fuel cells.  The market-based mechanism proposed by TNRCC essentially rewards companies that are innovative and that can reduce their emissions more than required by allowing them to sell excess emission reductions to other firms.  Purchasing those credits will be companies that need more time to clean up or that find the cost of buying credits more affordable than buying and installing their own pollution control equipment.  The TNRCC believes this incentive program will provide companies with greater flexibility and more cost effective options to meet their emission reduction obligations.   

According to the TRNCC, the program will enable stationary sources to identify and finance more affordable emission reduction options beyond their fence line.  This strategy is based on three premises: 

1) That surplus emission reductions are available to generate tradable credits; 

2) That sellers are willing to create and sell their credits; and 

3) That these emission reduction credits are more cost effective than the control technologies that would otherwise be required to obtain equivalent reductions.  

Criteria for ERCs

As noted, current TNRCC guidelines for both ERCs and Discrete ERCs (DERCs) enable fuel cells to generate tradable credits for direct emission reductions (discussed further below).
  For a fuel cell to generate an ERC for direct emission reductions, it must pass several tests.  These include:

1.  Is the reduction “surplus”?  

For a reduction to be surplus, it must not be covered by any existing or proposed control measure, regulation, or inventory assumption.  The surplus portion of an emission reduction is the difference between the existing emission standard and the emission level achieved through the installation of new equipment, such as a fuel cell.  Surplus can be a dynamic metric that changes over time (i.e. gets smaller as new standards are placed on emission sources in the future).  

2.  Is the reduction “permanent”?  

A permanent reduction is one in which the emission reduction will never increase above the level it is brought down to as a result of the installation of the fuel cell.  

3.  Is the reduction “real”?  

A real reduction is one in which there is a clear, measurable and monitorable reduction in emission from a well understood, identifiable and certified baseline (either from emission certification standards or source testing) to the emission level that results from the installation of a fuel cell.  

4.  Is the reduction “enforceable?”  

An enforceable reduction requires the credit generator to keep records and regularly provide reports on the operation and status of the equipment generating the ERC, and where either or both the credit user and the generator are legally liable if the credit is no longer generated (i.e. the fuel cell breaks down, so they switch back to the diesel generator).  

“Direct” Emission Reductions

Fuel cells generate surplus emission reductions when they are used to replace a device, such as a heater or a boiler that is a source of pollution that is accounted for in a local emissions inventory.  The vast majority of this equipment currently in use requires the combustion of a fossil fuel (usually diesel, natural gas, propane or fuel oil), the burning of which produces contaminants that are emitted into the atmosphere.  However, fuel cells are capable of producing heat without emissions of harmful pollutants, or at levels far below those of conventional technology.  If a fuel cell is substituted for the conventional internal combustion technology it immediately eliminates the emissions of the dirtier device.  In such cases, the fuel cell is “directly” reducing emissions by eliminating a pollution source.  

For instance, many factories or refineries use heaters or boilers to produce heat or steam that is necessary in production processes.  Unless heavily controlled, this equipment emits significant levels of pollutants.  Consider Houston-based Company A, which uses a conventional boiler to generate process steam, emitting 10 tons of NOx over the course of a year.  If Company A substituted a molten carbonate fuel cell (MCFC) for the conventional boiler and used the 700 degree temperature of the replacement technology to produce the required process steam, then Company A would directly reduce their NOx emissions by 10 tons.  All other things being equal, Company A can claim those 10 tons of NOx as ERCs.

Similarly, many plants use portable diesel generators as back-up power, while others use such generators on a regular basis.  Those plants whose diesel generator emissions are accounted for in the local emission inventory can directly generate surplus emission reductions by replacing the more polluting diesel technology with a fuel cell.  

As written, the Mass Cap and Trade program that covers the Houston/Galveston area would permit fuel cells to generate ERCs or DERCs through the direct reduction of emissions.  Like any other emission reduction technology, the emission reductions from the fuel cells would have to meet the criteria for ERCs set out above.  As long as the historic emissions from the replaced source are well documented, the owner of the new fuel cell should have little trouble demonstrating that they have directly eliminated those air contaminants that resulted from the use of the conventional combustion technology.  

“Indirect” Emission Reductions

In addition to achieving direct emission reductions as described above, fuel cells also yield so-called “indirect” emission reductions.  Indirect emissions are those associated with the generation of electricity.  The vast majority of the electricity in Texas is generated by large, centralized power plants fueled by coal or natural gas.  Every kilowatt of electricity generated by a fossil-fueled power plant in Texas results in air pollution.  In most instances, the power and the pollution from electrical generation is produced far from the consumers of electricity.  Thus, the producers and the consumers are remote from one another.  

Fuel cells, on the other hand, are zero or near-zero emission electrical generation devices.  Some argue that every electron a fuel cell generates eliminates the need to produce that electron from a coal or natural gas powered power plant.  And, because they are relatively environmentally benign, fuel cells can be located much closer to consumers, where their co-generation capabilities can be utilized much more effectively.  In such instances, the electricity generated by the fuel cell offsets the need to generate the electricity from a much dirtier power plant.  Thus, the fuel cell “indirectly” yields emission reductions by reducing the need to generate power from a dirtier source.

The nature of the Texas electrical grid enhances the opportunity to generate indirect emissions reductions.  The Energy Reliability Council of Texas (ERCOT) service area is fairly well insulated from other electrical grids in the country.  Generators in Texas have little option to export their power to other states where they may be a demand for power.  In addition, Texas currently enjoys a surplus of electrical generation capacity, which means that even on the hottest summer day, there are more than enough power plants to produce the electricity that Texas needs.  Under such conditions, it is much easier to argue that a kilowatt-hour generated from a Texas-based fuel cell offsets a kilowatt-hour from much higher polluting power plants.  

Every power plant in the state measures the pollution it generates for every kilowatt-hour (kWh) it produces, typically in a gram per kWh metric.  Thus, if it were possible in Texas to attribute the reduction in generation from a conventional power plant to the installation of a fuel cell, the ERC would be calculated by counting the number of kWhs generated by the fuel cell times the pollution rate of the power plant.

Under the TNRCC Mass Cap and Trade program as currently written, indirect emission reductions associated with fuels cells are excluded from the generation of ERCs.

Incentives for Fuel Cell Vehicles (FCVs)

Another potential method of developing a market mechanism to compensate fuel cells for the emission reductions they deliver would be to enable ERCs to be generated from fuel cell powered vehicles.  

However, fuel cell cars are unlikely to contribute substantial emission reductions relative to their conventionally fueled counterparts.  Although fuel cell vehicles (FCV) are virtually pollution free, today’s internal combustion engine (ICE) automobiles have become so clean that the incremental reduction from deploying a FCV is so small that the gross emission reduction is nominal.  For example, the typical 2002 sedan that meets federal Low Emission Vehicle standards only emits 0.2 grams of NOx per mile, or slightly more than half a pound of NOx every 12,000 miles.  To replace a ton of NOx a year in Houston, FCVs would need to replace 4,000 of these 2002 LEV cars.  It is therefore impractical to expect that ERCs would provide any sort of market boost to fuel cells.  

Fuel cell powered trucks are more likely to generate cost effective ERCs, but there are many difficulties associated with this concept as well.  Although auto manufacturers are likely to come out with commercially available FCVs in late 2002 and early 2003, the development of fuel cell powered trucks is well behind that of automobiles.  By the time fuel cell trucks are commercialized, the standard for NOx emissions from on-road heavy-duty engines will drop from 4 grams per brake horsepower hour to 0.2 g/bhp-hr (2007).  Thus, as we have observed for automobiles, the incremental emission reduction benefit that would result from deploying a fuel cell truck after 2007, when these vehicles are more likely to be available, is quite small in terms of generating of ERCs.  Consequently, neither light nor heavy-duty FCVs are likely to generate sufficient surplus emission reductions to create a market pull from ERCs.  

On the other hand, incentive programs do exist in Texas to help make FCVs more attractive to consumers.  The Texas Emission Reduction Program (TERP) contains provisions that would provide as much at $5,000 toward the purchase of a zero emission FCV.  Emission reductions that are supported by state funds, however, cannot be traded.  These emission reductions inure to the benefit of the SIP.  Although the incentive is connected to the emission reduction benefit of the fuel cell technology, that benefit is not market-based.  

Perhaps the biggest emission benefit from fuel cell cars will come from the reduction of greenhouse gases (GHG), most notably CO2.  The Bush Administration has elected not to sign the Kyoto accords on greenhouse gas emission reductions, but other developments may present opportunities for the generation of market-based incentives for technology, like fuel cells, that greatly reduce emissions of GHGs.  Those countries that have signed the Kyoto accord are already engaging in transactions that induce 3rd parties to reduce GHG emissions in exchange for the buyer to get credit for the reduction.  Fuel cell vehicles, as well as the use of fuel cells in stationary power generation, may present opportunities for the generation of GHG ERCs.  But this market is too nascent to effectively predict how it may help compensate fuel cells for the GHG reductions they provide.  In addition, it is not clear how the U.S. stance on the accord will impact the ability of U.S.-based GHG reductions to participate in the global market for credits.

Recently, California passed into law AB 1493 (Pavley), which will require the state’s Air Resources Board to establish automobile emission standards for greenhouse gases by 2007.  The bill contains provisions that would allow automobile manufacturers to meet the new GHG emission reduction requirements through market-based mechanism (i.e. paying for 3rd-parties to reduce their GHG emissions).  This new law will undoubtedly be tested in the courts, but California’s efforts probably indicate the direction of future air quality regulation.  If automobile manufacturers are required by California to reduce GHG emissions, there may be opportunities for Texas fleet owners interested in deploying fuel cell stationary and mobile technology.  

Challenges of Using ERCs

EPA has historically been reticent to award ERCs for indirect emission reductions that result from projects that provide power to the grid in a cleaner or more efficient manner than traditional fossil fuel plants.  Power generated by renewable sources of energy such as wind, hydroelectric, geothermal, solar or other so called “green power” source whose power is provided to the local grid have not been considered eligible to receive emission reduction credits in an amount equivalent to the emissions they would have created if they used fossil fuel to generate that power.  

Challenges also lie in meeting the criteria for ERCs summarized previously on page four of this report, i.e. is it possible to demonstrate that the emission reductions are real, permanent or enforceable.  To grant an ERC under these criteria it would be necessary to demonstrate that the emission free energy created by the “green” power-generating source displaces actual emissions that are accounted for in the emission inventory and that would otherwise continue to be emitted.  Much of the difficulty of establishing the air quality benefits of fuel cells as ERCs arises from the hypothetical nature of emissions that would have occurred if conventional combustion technology had been used, but were avoided through the use of fuel cells or other “green” power sources.  

A related complication could potentially exist with respect to the requirement of new fossil fueled power plants to obtain ERCs prior to operation, in order to offset their emissions.  Under current regulations, if a power generator seeks approval to build a new fossil fueled power plant it would be subject to the federal requirement of New Source Review (NSR).  The applicant would need to obtain emission reduction credits (ERCs) from an existing plant or plants, equivalent to the amount of emissions for each pollutant that the new facility would produce.  Because ERCs would only be granted as a result of reductions in actual emissions by the existing plant, the result would be no net increase in the total amount of pollutants emitted in the relevant air basin as a result of operating the new fossil fuel plant.
  

Now consider an alternative scenario in which a “green” power source is able to generate ERCs by avoiding hypothetical emissions that would occurr if a conventional fossil fuel plant had been built instead.
  Here, the “green” power source would be able to sell its ERCs to the proposed fossil fueled power plant needing credits under the NSR requirements, described in the preceding paragraph.  In this case, the new conventional power plant would be using credits for the “reduction” of emissions that never actually existed, so that it could generate new, real emissions.  The net result would an increase in total emission.  Moreover, the increase would not have been possible without the “green” power generator.  However, while the potential of such an outcome exists, it can be avoided by developing a well-designed tradable ERC system that takes this issue into account. 

The following issues have been identified as possible road blocks to final EPA approval of any effort to enable fuel cells to generate emission reduction credits.

1.
Must be able to demonstrate that but for this “green” power device a higher emitting device would have been used more.

2.
Must be able to demonstrate that the availability of power from this device does not result in increased use of power that would otherwise have been foregone.  (Latent demand)

3.
Must be able to demonstrate that the availability of power from this device does not result in less conservation of energy use than would otherwise occur.  

4.
Must be able to demonstrate that the availability of this device does not result in reduced incentives to research, develop or employ more energy efficient equipment or processes.

5.
Where the grid is powered by a variety of sources including “green” power, the project must be able to demonstrate that the reduced generation comes from fossil fueled equipment ONLY.

6.
Must be able to demonstrate that the reduced operation does not come from aging plants already targeted for decommissioning unless

a.
the credits are short term only

b.
it can be demonstrated that a replacement facility is scheduled for construction/commissioning and that it will be fossil fueled.  In that case the credits would be based on the replacement plant’s emission rate.

7.
Must be able to demonstrate that the facility using the credits does not create an indirect increase in energy demand (housing, processing/refinement of raw materials, etc) that would have otherwise not arisen due to lack of credits or power to support the primary source (credit user).  If such an increase in demand is created the proponent must also be able to demonstrated that the subsequent power is supplied by non-emitting sources. 

To address these concerns and enable emissions reductions to be characterized as surplus, permanent, real, and enforceable it will necessary to establish a means by which to demonstrate these criteria in the operation of the replacement power source, the replaced power source and the operations of the power grid itself.

Lessons from Other Credit Trading Programs

A well-known example of a functioning Mass Cap and Trade Program exits in Southern California, where one of the nation’s most mature pollution trading programs has been in operation since 1994.
  The South Coast Air Quality Management District’s (SCAQMD) Regional Clean Air Incentives Market (RECLAIM) program was created to help California’s South Coast Air Basin achieve clean air more efficiently and economically.  In RECLAIM, all stationary sources that generate NOx emissions of 4 tons/year or greater are placed under a diminishing cap, i.e. every year they must reduce their emissions.  Companies that find it too expensive to reduce on-site emissions are given the option of buying credits from others who exceeded their requirements (usually through modernization of their equipment or installation of cutting edge emission control equipment).  This market-based approach gives firms the flexibility to find more cost effective measures to reduce their emissions, while providing companies that generate surplus emissions reduction the incentive of securing an additional source of revenue.  

Credits from mobile sources are also currently in place in California in both the San Diego and the Los Angeles areas.  In San Diego, a company seeking to obtain NOx ERCs to build a power plant converted diesel trash trucks to natural gas.  Given the grave power problems in the San Diego area, EPA was willing (on a one-time-only-basis) to permit the credits to be converted into permanent ERCs by discounting the emission reductions from the mobile sources.  In Los Angeles, the SCAQMD created regulations (Rule 1612.1) that enable mobile sources that generated surplus emission reductions to generate RECLAIM Trading Credits (RTCs) for the period that the new technology was in use.  This schema is similar to the DERC component in the Texas Mass Cap and Trade program, and would be relatively easy to emulate there. 

However, as the California case demonstrates, the market approach presents its own challenges.  The year 2000 was one of extreme price volatility for RECLAIM.  The demand for ERCs far exceeded the supply.  Subsequently, the price of a pound of NOx increased by more than 28,000 percent, sending credit buyers scrambling to purchase credits.  As sources for credits dried up, the costs escalated to levels that threaten the existence of hundreds of businesses.  Even in communities having some of the cleanest stationary sources, there are not enough emission reductions credits to moderate credit prices.  Unless more credits are generated, many companies will be forced either to install expensive emission control equipment or go out of business.  

The experience of Southern California holds important lessons for any community using or considering the use of ERC trading as a means to reduce air pollution.  The applicability to Houston is particularly important considering that the emission reduction requirement is so great and the time frame for attainment so short.  One lesson that Houston can take from RECLAIM is the likely possibility that the generation of emission reduction credits from conventional sources will be insufficient.  And, conventional emission control technology cannot deliver the reductions necessary to achieve national ambient air quality standards under the existing SIP.  Newer, cleaner technologies are needed to replace the processes that currently supply power and energy.  Market-based incentives to reduce air pollution, such as ERC trading, can be instrumental in accelerating the pace by which newer, cleaner technology can be developed.  

HARC Efforts to Secure ERCs for Fuel Cells

In the summer of 2001 the Houston Advanced Research Center (HARC) embarked on an ambitious project to both develop model public policy that would enable fuel cells to generate emission reduction credits as well as implement a pilot project that would demonstrate how this policy would work in a real world setting.  HARC contracted with Santa Monica, CA-based Gladstein & Associates (G&A) to assist in development of the policy guidelines and protocols.

HARC and G&A began meeting with representatives of both EPA and the TNRCC to determine what approach would be most acceptable to the regulatory bodies.  The presumption of this project was that by displacing the generation of power from dirtier fossil fuel power plants, a base-power, zero emission power generation technology (fuel cells) should be credited with reducing emissions of priority pollutants.  If these reductions could be quantified, then parties who install and own these clean energy resources could also be given an ERC.  This could substantially reduce the cost of the first generation of commercialized fuel cells, and could result in significant demand for fuel cells from companies that needed to meet tough emission reduction requirements in the Houston-Galveston Area.

These discussions revolved around the idea that, since fuel cells would provide the Texas electrical grid with base power, a strong argument could be made that power dispatchers would require less generation from existing, more polluting facilities that provided base power in the state.  Since these facilities tend to be the cheapest providers of power, they also tend to be the oldest and dirtiest (i.e. grand fathered power plants that don’t have Best Available Control Technology on their emission stacks).  HARC proposed to regulators that the simplest approach to credit calculation would be to calculate the average NOx emission for a kilowatt of generation across all Texas power generation facilities.  This would provide a very conservative (tend to undercount) value to the emission reduced by fuel cell power because 1) approximately 8.5% of Texas power is generated by zero-emission nuclear and hydroelectric facilities, and 2) less frequently used peak power tends to come from newer plants that are much cleaner than the sources of base power.  The proposal was to put a meter on the fuel cell, count the number of kW/yr, multiply by the emission factor, and give the owner of the fuel cell the resultant ERCs.  In the Texas system of ERCs and DERCs, the fuel cell provided the system with flexibility – fuel cells could produce either type of credit.  All that was needed was a set of EPA-approved guidelines and protocols to govern the system.

At the same time, a number of different clean energy interests were talking to EPA and TNRCC about enabling zero emission power generation technologies to generate ERCs.  The HARC Project was one of these efforts.  The HARC team had made presentations on the concept of ERCs from fuel cells to EPA Region VI, TNRCC and SECO, among many others.  Discussions were progressing when HARC was informed by TNRCC in November 2001 that it was about to launch the effort to generate SIP credit from energy efficiency.  TNRCC reasoned that the fundamental calculus of quantifying the air quality benefit of displacing fossil fuel generated power from zero emission electrical generating technology would be the same as that for a “negawatt” (a watt not generated because of improved efficiency of new technology).  TNRCC invited HARC to join the discussion.

Energy Efficiency Working Group

On December 12, 2001, the TNRCC convened an ad hoc group of stakeholders, called the Energy Efficiency Working Group, with the intent of helping the agency develop a proposal that would enable both the installation of equipment that saved electricity, as well as clean sources of energy, to be credited for the emission reductions that would result from their use.  Facing a significant shortfall in the plan to reduce smog in the Houston-Galveston area, TNRCC sought to obtain SIP credit for emission reductions it claimed would result from the implementation of the energy efficiency provisions in SB-7 (1999) and SB-5 (2001).  TNRCC hoped to collaborate with EPA Region IV in the development of this SIP measure, obtaining guidance from the federal agency on how to calculate indirect emission reductions from energy efficiency.  At the December 12th 2001 meeting, called the “Joint Workshop to Promote a Coordinated Energy Efficiency and Air Quality,” TNRCC staff presented a number of different concepts to calculate emission reductions from displaced fossil fuel generation.  

These initial discussions and draft concepts outlined a policy that would enable fuel cells, energy efficiency and renewable energy sources to generate ERCs at the county level.  The TNRCC proposed to determine the value of ERCs by calculating the decrease in power generation (kWh) using power production (distribution and dispatch) data from the Electric Reliability Council of Texas (ERCOT), pollution data (tons per day) from the State’s emissions inventory, and energy conservation data from the Public Utility Commission of Texas (PUCT).  This model would have enabled energy efficiency (as well as renewable resources and fuel cells) to generate ERCs based on the projected emissions rate per kWh from conventional sources in the county where the energy savings is achieved or the clean energy generation is installed.  This was very similar to the idea that HARC had been discussing with the agencies in the Fall of 2001.

Although hopes were high in the 1st Quarter of 2002 that the Joint Workshop would produce a comprehensive proposal that would enable all zero emission generation and energy efficiency technology, by April the TNRCC was retreating from this lofty goal.  By May, EPA had provided TNRCC with background material and draft guidance that focused on granting ERC-generating ability to energy efficiency only.  On June 5, 2002, the TNRCC proposed revisions to the SIP.  The proposed revisions addressed issues specific to the Houston-Galveston area, and included an Appendix entitled “Description of the Methodology for Determining Credit for Energy Efficiency.”  This document detailed how EPA proposed to calculate the emission reduction benefit of the implementation of SB-7 and SB-5.  It did not, however, include provisions for calculating ERCs from fuel cells or renewable resources.  The proposal only provides credit for those energy efficiency projects that are part of the SB-7 and SB-5 process.  

The public comment period on the proposed SIP revision closed on August 6, 2002.  At this writing it is unclear what the final policy will be, but it is unlikely to include provisions for accrediting fuel cells with emission reductions.  What seems clear is that if fuel cells are to be given air quality credit for displacing conventional power generation, this policy will either be contained in a subsequent revision to the Texas SIP voluntarily undertaken by TNRCC staff, or will be a result of action by the legislature.

PUC White Paper

In early 2002, staff from the Public Utilities Commission of Texas drafted a White Paper proposing a policy that would accelerate the commercialization of fuel cells by providing a fuel cell production incentive to fuel cell distributed generation based on the kWh metered and delivered to the grid.  Although the production incentive, in and of itself is not an environmental-based incentive, the mechanism that the PUCT White Paper proposes to fund the incentive is.  To collect the resources that pay for the production credit, the PUC would assess a fee on each generating facility in the state based on the plant’s emissions of NOx per Megawatt hour of electricity generated.  The impact of this approach would be to charge the dirtiest power plants more than the cleaner facilities.  Even though the fuel cells would not be rewarded for the environmental benefits they provide, the money used to encourage their use does have an emissions-based component.  

The White Paper was issued for public comment on May 17, 2002.  That document contained a detailed outline of a legislative proposal that could be considered by the Texas Legislature in the upcoming 2003 session.  The Draft did not, however, provide details regarding the emission-based dispatch fee.  As of this writing, PUC staff is revising the paper for presentation to the Commissioners on August 23,, 2002.  

Conclusion

Mechanisms to compensate fuel cell operators for the reduction of harmful emissions (as called for in Texas HB 2845) exist and are now under development.  The ability of fuel cells to generate ERCs, particularly in the Houston-Galveston area where a ton of NOx currently sells for $4,250 (DERC) to $17,500 (ERC), should greatly enhance their market penetration.  Currently, however, the only way for fuel cells to receive emission reduction credit is if they directly replace an emission source.  No mechanism yet exists for them to generate ERCs for the indirect emission reductions they would create.  To achieve this, the TNRCC must work to expand its current proposal (now under review) to enable the energy efficiency provisions of SB-7 and SB-5 to receive SIP credit.

U.S. Emission Credit Trading Programs, by State

	STATE
	REGIONAL
	NSR
	MARKET MECH.
	MOBILE
	OTHER
	               notes

	 
	 
	 
	 
	 
	 
	 

	AZ
	 
	Y
	under consideration
	N
	 
	 

	CA
	multiple
	Y
	Cap & Trade 
	Y
	 
	Mobile & area use depends on district 

	CT
	 
	Y
	open 
	?
	 
	 

	IL
	 
	Y
	Cap & Trade
	Y
	area
	C&T VOM O3 season only

	IN
	 
	Y
	 
	 
	 
	 

	LA
	 
	Y
	 
	N
	 
	 

	MA
	 
	Y
	 
	Y
	area
	 

	MD
	 
	Y
	open
	 
	 
	O3 season only

	ME
	 
	Y
	 
	 
	area (?)
	tradable within OTR

	MI
	 
	Y
	open
	Y
	area
	Canada & downwind states

	NH
	 
	Y
	open & Cap & Trade
	Y
	area
	  O3 transport seasonal

	NJ
	 
	 
	Y
	Y
	Y
	banking of GHG; EE/RE if prove not replaced

	NY
	 
	Y
	NOx Budget
	Y
	EE/RE 
	EE/RE set aside; NSR w/i OTR

	PA
	 
	Y
	Cap & Trade NOx 
	Y
	 
	MERC in NSR; trade w/ MD & NY

	TX
	HGA
	Y
	Cap & Trade NOx 
	Y
	?
	DERCs and MDERCs, uncertain on efficiency

	UT
	 
	Y
	 
	 
	Y
	 

	VA
	 
	Y
	under development?
	 
	 
	 

	WI
	 
	Y
	under development?
	 
	 
	some indication of a registry being proposed for GHG & others

	
	

	Cap & Trade –
	program in which emissions from a single source are capped at a maximum allowable level, while ERCs for surplus emission reduction are tradable

	DERC
	Discrete Emission Reduction Credit – issued for specific amount over a specific time period

	EE/RE –
	Energy Efficiency / Renewable Energy

	GHG – 
	Greenhouse Gas 

	HGA
	Houston-Galveston Area

	MDERC
	Mobile Discrete Emission Reduction Credit

	MERC
	Mobile Emission Reduction Credit

	NOx
	Nitrogen Oxide

	NSR – 
	New Source Review

	O3 – 
	Ozone 

	Open Market – 
	program in which emission reductions in excess of the standard or regulation may offset higher emissions elsewhere

	OTR – 
	Ozone Transport Region

	VOM – 
	Volatile Organic Material 
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Appendix











� An ERC is a permanent credit.  A DERC is a credit for a specific amount, limited both by volume and time.  For instance, if Company A purchased a ton of NOx as an ERC, then Company A is credited with that ton every year in perpetuity.  If Company A purchased a ton of NOx as a DERC, then once Company A used that ton, it is finished, and Company A must buy another one to satisfy its requirements.


� Additionally, the approval of the plant would be subject to the discretionary review of one or more regulatory agencies.  The agency(s) could place various permit requirements on the operation of the power plant affecting its emissions, or could deny the plant’s siting completely.


� Note that the “green” power source seeking permit approval would not need to obtain ERCs since it would have no emissions to offset.  That itself represents an enormous economic advantage for the “green” source.  


� A table of existing ERC programs within the United States is included in the appendix.
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