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1 Introduction

1.1 Issue Overview

The Massachusetts Electric Utility Restructuring Act
 requires that the Massachusetts Division of Energy Resources (DOER) develop and implement a renewable energy portfolio standard, or RPS, to be applied to retail suppliers of electricity to end-use customers in the Commonwealth. The Act defines in detail which types of resources are eligible to supply the RPS, as both renewable energy generating sources (RPS eligible renewable resources) and new renewable energy generating sources (new renewables).  It also provides latitude for the DOER to add technologies to the list of renewable energy generating sources.  However, the Act defines some terms which require further clarification, or does not address important eligibility details which must be defined in order to implement an RPS.

1.2 Summary of Issues & Recommendations

In this paper we analyze eligibility issues in several categories, and make a number of recommendations.

1.2.1 Clarification of eligibility definitions.  

Issue - New Renewables: Under what conditions can all or part of the output of a generation facility with a history of operation prior to December 31, 1997 be considered as an eligible new renewable resource?  In particular, we consider changes in use, equipment, location, or fuel.  We also consider how to calculate the portion of a facility’s output to be considered new renewables, in the event that only part of the generation from a particular facility is deemed to be new renewables.

· Recommendations (see pages 9 - 19)

· Commercial Operation means that a facility must be both operating and producing electric energy, and that energy must be sold by the owner to an unrelated party.
· Begins operation after December 31, 1999 encompasses, at a minimum, a facility that is entirely new and has a new fuel use.  There may be reason for DOER to consider eligibility for (i) a facility that has been in commerce elsewhere but relocated to the present site after December 31, 1997; and (ii) an existing generator first used after December 31, 1997 for making electricity from exclusively renewable fuels.  A plant which was operating as of December 31, 1997, later shut down and then subsequently returned to service, would not be eligible.
· Increase in generating capacity after December 31, 1997, at an existing facility should be interpreted to mean an increased capacity to generate renewable energy.  Thus, the amount of new generation from a facility would be the incremental energy relative to a representative level of historic generation.

· There are a variety of situations for which eligibility may be ambiguous, falling into a gray area of consistency with the Act and with policy objectives.  These include, for example (i) returns to service or repowering retired facilities; (ii) retrofits, expansions or repowerings to operating facilities;  (iii) relocations of generation equipment; and (iv)  changes in fuel use, source, processing or collection facilities.  DOER could attempt to develop a simple set of generic, deterministic rules to sort through these situations.  However, we believe that an outcome most consistent with the policy rationale and RPS design principles can only be achieved if DOER:

a. develops rules for as comprehensive a list as possible of potential situations in which consideration of all or part of a generator’s output as new renewables might be at issue, and

b. sets up a process for administrative determination by DOER for unforeseen situations, based on a predetermined set of decision criteria.  

Issue – Biomass:  What distinguishes eligible low emission, advanced biomass power conversion technologies
 from other, ineligible biomass generators?  Should previously operational biomass facilities retrofitted with low emission, advanced  biomass power conversion technologies qualify as an RPS eligible renewable resource?  If so, should those resources be considered new or existing renewable resources?

· Recommendations (see pages 19 - 28)

· An emission-based criteria is appropriate for defining low-emission, advanced biomass power conversion technologies;

· At a minimum, a NOx emission threshold is suitable for such a standard.  The DOER may wish to consider either a CO or fine particulates standard as well.

· An appropriate emission rate for such a threshold would be in the 1.5 to 2.0 lb/MWh range for NOx.  

· Previously operational biomass which has been retrofitted may qualify as eligible biomass generation if it meets the applicable emissions threshold;

· Only incremental generation from a retrofitted biomass generator which meets the emission standard may qualify as new renewables for purposes of RPS compliance.

Issue – Waste-to-Energy:  What is meant by waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use
?  What waste-to-energy technologies are, and are not, eligible?

· Recommendation (see pages 28 - 30): Treat existing WTE technology as an eligible renewable, but one that is expressively excluded from qualifying as a new renewable.

Issue – Water Power:  What, if any, water-powered resources are not eligible for the RPS?

· Recommendations (see pages 30 - 32)

· Both natural flowing water and hydroelectric generators, which include all conventional hydroelectric generation sources, are excluded from meeting the new RPS requirements but can be eligible to meet existing RPS requirements.

· Pumped storage facilities produce no net energy and cannot be considered renewable energy resources.

Issue - Dual-  and Mixed-Fuel Resources:  How should the DOER count generation from dual- or mixed-fuel facilities towards RPS compliance?

· Recommendations (see pages 32 - 38)

· Eligible renewable fuels used in a dual-or mixed-fuel facility should qualify for meeting RPS requirements.  In general, allow only the direct renewable energy portion of the output to qualify.  Consider allowing all renewable facilities to use a de minimis quantity of fossil fuel for start up or flame stabilization.

· The use of landfill gas, solar, wind, ocean thermal, wave and tidal energy in a dual- or mixed-fuel source should be allowed to qualify.  Similarly any eligible renewable fuel sources used in a fuel cell should qualify.

· Consider allowing landfill gas that is injected into the natural gas distribution network to qualify for the RPS provided that a retail supplier had a contract with a fossil unit to use that intermingled landfill gas supply.  
· For biomass co-fired in an existing fossil unit, DOER should:
· allow the biomass portion of generation to qualify as eligible provided that the emissions associated with the incremental fraction of biomass fuel input meets the emission threshold;
· consider a broader eligibility due to the significant incremental environmental benefits associated with such co-firing; and

· not consider such generation as “new” on a generic basis, but consider whether such applications merit consideration as new renewable generation on a case-be-case basis.
· Do not include waste-to energy used in a fossil plant as an eligible resource.

1.2.2 Geographic or Electrical Location.  

We address generation eligibility based on where a generator is located, by considering:

Issue – Geographic or Electric Location: Where can the renewables generation facilities used for RPS compliance be physically located?  Under what conditions should imports of RPS eligible renewable resource types to New England be eligible for RPS compliance (and therefore for consideration in determining the baseline fraction)?

· Recommendations (see pages 40 - 45)  Eligible resources should meet one of the following tests:

· Located in Massachusetts and selling its output (and/or credits) to retailers that operate in Massachusetts;

· Located outside Massachusetts, but the electrical output is transmitted to the New England transmission grid and sold within New England to retailers that operate in Massachusetts; 

· If the RPS is administered through a method allowing unbundling of attributes of generating sources from the sale of their electrical output, the total quantity of energy and attributes (adjusted for losses) within New England must be equal.  Thus, such attributes must ultimately be re-bundled with an equivalent amount of energy that is actually delivered to the ISO-NE market over the applicable settlement period.  

Issue – Behind-the-Meter Generation:  Under what conditions should all, or a portion of, generation located behind-the-meter of end-users be eligible for RPS compliance?

· Recommendations (see pages 45 - 50)

· All production from behind-the-meter generation in excess of on-site use, whether the customer and generation are located within or outside of Massachusetts, should be eligible for the RPS.

· Consider allowing for RPS compliance any production from behind-the-meter generation that is consumed on-site, if the retail customer is located in Massachusetts, the retail supplier has title to the energy production, and the retail supplier also supplies the customer with any retail electricity supply delivered from the grid.

· Meter any production given credit for RPS eligibility.

Issue – Off-Grid Generation: Under what conditions should generation located off-grid be eligible for RPS compliance?

· Recommendation (see pages 50 - 52):  Do not consider off-grid generation to be eligible for RPS.
1.2.3 Exclusions. 

We address circumstances under which DOER may wish to exclude resources  from RPS eligibility.   We consider:

Issue –Resources not “Vulnerable”:  Should renewable resources that are not vulnerable (i.e. would not cease operation as a result of RPS ineligibility) be excluded from eligibility?  We explore resources in the regulated rate base, those held by Municipal Light Plants or other public power entities with captive customer bases, and generators whose above-market revenues mitigate stranded costs of customers outside of the Commonwealth.

· Recommendation (see pages 53 - 56):  Do not treat resources as ineligible for the RPS on these grounds.

Issue – Resources Receiving Subsidies: Should renewable resources receiving subsidy funding from the Massachusetts Renewable Energy Trust Fund, other similar funds from other states, or Federal subsidy funds (including tax benefits), be excluded from eligibility? 

· Recommendation (see pages 56 - 59): Do not treat resources as ineligible for the RPS on these grounds, but rather advocate that systems benefit charge fund administrators take the RPS into consideration in allocating their resources..

Issue – Resources Used for RPS Compliance in Other States: Should renewable resources being used to serve another state’s RPS requirements be excluded from simultaneous eligibility under the Massachusetts RPS?
 

· Recommendation (see p. 53): Resources used for compliance with RPS requirements in other states cannot also be eligible in Massachusetts – this is a clear instance of double counting.

1.2.4 Adding technologies to the eligible resource list.  

Issue – Adding Technologies to the Eligible Resource List: Finally, we consider under what conditions and in what manner the DOER should review and expand the list of eligible resources.

· Recommendations (see pages 60 - 62):  The DOER should:

· Establish rules allowing it to initiate an administrative proceeding at its own discretion, or upon petition by any party.  

· Not seek to expand the list at this time, but rather should wait and see how the market functions without adding technologies. 

· Take great care to clearly delineate the conditions under which it would seek to expand the list to address supply-demand imbalance, so as to create as stable a market environment as possible for financing.

1.3 Organization of the Analysis

For each set of issues, we begin by examining relevant background information, as context for the analysis.  Next, we analyze the  Restructuring Act for applicable language and indications of intent, concluding with potential interpretations or options for resolution.  In our policy analysis, we then examine practical and economic issues, the policy rationale for including or excluding the resource category being considered, implications of alternative eligibility definitions, and technical or practical constraints to implementing an alternative. Our analysis has also been informed by a review of the DOER’s Mission Statement and RPS Design Issues.  Based on the analysis of the issue, legislation, and policy implications, we present a recommendation on each eligibility issue and viable options for the DOER to consider in implementing the recommendation.  Where strong recommendations are not evident, we identify options and issues that, in our view, are ripe for DOER and Advisory Group consideration. 

Key terms used throughout this paper are identified in bold when they first appear, and are defined and placed in context in the Glossary at the end of the paper as an aid and reference for the reader.

2 Eligibility Definitions

2.1 What Does the Act say?

The Act defines certain resource types as renewable for purposes of RPS eligibility:  

“For the purposes of this section, a renewable energy generating source is one which generates electricity using any of the following: (i) solar photovoltaic or solar thermal electric energy; (ii) wind energy; (iii) ocean thermal, wave, or tidal energy; (iv) fuel cells utilizing renewable fuels; (v) landfill gas; (vi) waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use; (vii) naturally flowing water and hydroelectric; and (viii) low-emission, advanced biomass power conversion technologies, such as gasification using such biomass fuels as wood, agricultural, or food wastes, energy crops, biogas, biodiesel, or organic refuse-derived fuel;… .  The division may also consider any previously operational biomass facility retrofitted with advanced conversion technologies as a renewable energy generating source”.  (M.G.L. c. 25A, § 11F(b))

DOER has authority to add to the list, within limits:
“After conducting administrative proceedings, the division may add technologies or technology categories to the above list; provided, however, that the following technologies shall not be considered renewable energy supplies: coal, oil, natural gas except when used in fuel cells, and nuclear power.” (M.G.L. c. 25A, § 11F(b))

The above list, as it may be amended, constitutes the set of RPS-eligible renewable resources.  Based on the analysis in “White Paper #4: Treatment of Existing Renewable Resources”, if there is a requirement to maintain the baseline fraction of renewables, then anything from this list would be eligible to meet such a baseline RPS requirement if and when implemented, whether new (as defined in the Act) or otherwise.  

The Act also establishes a more restrictive definition for eligibility as new renewables:

“For the purpose of this subsection, a new renewable energy generating source is one that begins commercial operation after December 31, 1997, or that represents an increase in generating capacity after December 31, 1997, at an existing facility”.  (M.G.L. c. 25A, § 11F(a)); and

 “…provided, however, that after December 31, 1998, the calculation of a percentage of kilowatt-hours sales to end-use customers in the commonwealth from new renewable generating sources shall exclude clauses (vi) and (vii) herein.”  (M.G.L. c. 25A, § 11F(b))

Two points of legislative interpretation are in order before moving on to the more controversial eligibility issues that the Act presents:

· First, we have difficulty interpreting the qualification “after December 31, 1998”.  If the phrase is omitted, the intent appears clear: the Act means to omit resources in categories (vi) and (vii) from qualifying as new renewable generating resources.  If the date were 1997 rather than 1998, the interpretation would be the same since 1997 is the date identified in the Act as the cutoff for “new” renewable generation.  With the phrase inserted, however, we are unable to develop any meaningful interpretation to change the intent or application. The calculation of the percentage of sales to end-users from new renewables will be conducted after that date, and the language in the preceding paragraph of the Act restricts new renewables using a date one year earlier as a threshold.  Therefore, having this date be one year later than the new threshold does not lead to any additional resources becoming eligible or ineligible.  We therefore recommend that DOER interpret the Act as if this phrase were not present, unless a reasonable and compelling interpretation can be put forward as to what this phrase is meant to add.

· Second, it appears that while hydroelectric or waste-to-energy projects built after December 31, 1997 are not eligible as new renewables, there apprears to be nothing in the Act preventing the output from such a plant from being used to satisfy an RPS requirement to maintain the historical contribution of renewables, the baseline fraction. We therefore recommend that such resources be considered eligible to satisfy any RPS requirement to maintain the baseline fraction of renewables.

2.2 Issues 

The first issue to be addressed in this section is the definition of new renewables. New renewables are defined in the Act with reference to a threshold date.  At first blush, the definition of new renewables in the Act is straightforward, and the case is clear for a new renewable generation facility at a new site, using a new renewable fuel source.  However, upon further consideration, it is evident that there are numerous situations where the decision to grant “new” status to a particular facility is not as clear cut. This is especially true where new renewable production might be introduced from RPS-eligible resources that were not producing (immediately) prior to December 31, 1997, despite having some history of generation or use before that point (e.g., returns to service, retrofits or repowers, relocation of generation equipment, changes in fuel use, etc.).  Many of these situations would appear to have the same effect and benefits as new renewable facilities as interpreted simplistically by the Act, while in other situations policy analysis suggests that such facilities or portions thereof should not be deemed “new.” The Act does not directly define the degree to which, or conditions under which, all or part of the output of resources in several categories -- changes in use, equipment, location, or fuel after that threshold date -- might  be eligible as new renewables. 

In addition, four of the resource types defined as RPS-eligible renewable resources in the Act require further specification or clarification, so that eligibility can be clearly established.   The issues can be summarized as follows:

1. Biomass:

a. What distinguishes eligible low emission, advanced biomass power conversion technologies from other, ineligible biomass generators?

b. Should previously operational biomass facilities retrofitted with advanced conversion technologies qualify as a RPS eligible renewable resource?  

c. If so, under what conditions might all or part of such a facility’s production qualify as a new renewable resource?

2. Waste-to-energy: What is meant by waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use? 

3. Water Power: What is meant by naturally flowing water and hydroelectric, and what, if any, water-powered resources are not eligible for the RPS?   
4. Dual or mixed-fuel facilities: How should generation from dual- or mixed-fuel facilities be treated?

a. Should generation from dual- or mixed-fuel facilities be eligible for RPS compliance?

b. If so, what portion of the output of such facilities should be eligible for RPS compliance, whether new or existing? 

c. Under what conditions can the output of such facilities be eligible as new renewables?

d. How should the eligible portion of such facilities be measured and verified?

2.3 New Renewable Resource Eligibility

In this section we examine the conditions under which all or part of the output of a generation facility with a history of operation prior to December 31, 1997 be considered eligible as a new renewable resource?  In particular, we consider changes in use, equipment, location, or fuel.  We also consider, in the event that part of the generation from a generator is new, how to calculate the portion to be considered new.
2.3.1 What Will This Issue Impact? 

Resolution of this issue will influence: (i) the degree to which all or a portion of the output of generators undergoing changes in use, equipment, location, or fuel may qualify as new RPS-eligible renewables; (ii) incentives for generation companies to use brownfield sites; retrofit, refurbish, repower or upgrade renewable facilities; use renewable fuels in fossil fuel plants; or  apply used equipment in a renewable application; (iii) fairness/equity in treating similarly situated generators or fuel uses comparably; (iv) the amount of qualifying new renewable supply; (v) the cost to retail suppliers of complying with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts; and (vi) the degree to which the definition and eligibility of new renewable generation is susceptible to gaming.

2.3.2 Sample Situations Where Eligibility is Ambiguous

Beyond the obvious, there are a great variety of situations which might (a) be argued by their proponents to qualify as new renewable generation, or (b) inadvertently qualify as new if RPS rules are not well written.  While this list is not exhaustive, we are aware of the following possibilities that merit consideration by the DOER and the Advisory Group
:

5. returns to service, refurbishing or repowering of retired facilities:

a. mothballed renewable energy facilities or generation retired for a substantial amount of time prior to December 31, 1997, brought back into production (by the same owners, or new owners) with 

i. minimal change to conversion technology; and/or

ii. retrofits in emission controls; 

b. out-of-service generators previously used for fossil generation returned to service to be fired with biomass fuel or landfill gas, but with minimal changes to power conversion technology:

i. using conventional biomass or landfill gas fuel stream;

ii. using an advanced biomass fuel processing technology
; and/or

iii. with retrofits in emission controls;

c. repowering – the substantial replacement of a significant portion of the generation/power conversion equipment (often increases plant conversion efficiency)  

6. retrofits, expansions or repowerings of (recently) operating facilities
:

a. landfill gas generation equipment is replaced with more efficient equipment, or retrofitted to increase generation output, without any change in the landfill methane fuel stream;

b. with retrofits in emission controls;

c. minor tweaks to existing plants;

d. substantial retrofits to existing facilities, which may or may not increase the efficiency or generation capacity, but might reduce emissions and/or increase energy production; 

e. repowering – the substantial replacement of a significant portion of the generation/power conversion equipment (often increases plant conversion efficiency)

7. relocations of generation equipment from one site to another (moved within region, or from remote location):

a. developer installs a used (but currently not operable), wind, solar or landfill gas generator (diesel, turbine, or fuel cell) at a new location (from within or outside of region);

b. existing and currently operational renewable energy  equipment is relocated from one location to another with the intention to gain eligibility as new generation for RPS purposes;

c. a landfill gas generation company moves a generator from one site to another:

i. a generator is added as additional generation to take advantage of new landfill methane collection facilities or excess gas from existing wells that was being flared;

ii. a developer replaces one or more smaller engines with one or more larger engines to take advantage of new landfill methane collection facilities or excess gas from existing wells that was being flared;

iii. Due to declining methane production at a landfill, underutilized generation equipment is moved off-site and replaced by a smaller engine sized more appropriately for the methane flow;

8. changes in fuel use, fuel source, fuel processing, or fuel collection facilities:

a. new use of a biomass fuel source at an existing fossil-fired facility;

b. landfill methane is used at a fossil fuel plant to be co-fired at that plant.  A number of variations on this theme include:

i. landfill methane is:

1. fed directly to the fossil plant, or 

2. fed to an off-site generator via the natural gas pipeline system (with a contract path to the generator);

ii.  fossil plant is;

1. first placed into commercial operation after December 31, 1997, or 

2. existing generation;

iii. landfill methane is: 

1. newly collected from new wells and collection facilities;

2. previously used exclusively in an on-site generator, or 

3. previously flared.

In each of these situations, the DOER may need to clarify whether a particular generator, and what portion of that generator’s output, should qualify as “new” under the Massachusetts RPS.

California has had some experience with trying to define which situations merit support through Systems Benefit Charge funds to be directed towards new renewables.  The experiences, and the approach taken by the California Energy Commission (CEC), provides some guidance to our analysis
.   For the New Renewable Resources program
, CEC defined a series of rules to be used for determining which resources would qualify.   The eligible project
 must either be
:
“First placed in operation (generating electricity) on or after September 26, 1996;

Repowered
 on or after September 26, 1996, such that at least 80 percent of the fair market value
 of the project derives from new generation equipment installed as part of the repowering, … ; or

A separable improvement to or enhancement of an operating existing facility that was first placed in operation prior to September 26, 1996, such that the proposed incremental generation is contractually available for sale, metered separately than existing generation at the facility, …  Any enhancements of fuel source that increase generation at an existing facility, without the construction of a new or repowered, separately metered, generating unit, are not eligible to participate.”

While the precise language used by the CEC does not fit the conditions of new renewable eligibility for the RPS in Massachusetts precisely, the approach taken is illustrative of some of the challenges in defining new renewable generation consistent with the Act, as discussed later. 

2.3.3 Legislative Analysis & Options

A number of terms used in the Act are not specifically defined or may need to be further clarified by the DOER. The definition of many of these terms will help determine a facility’s eligibility as new renewable generation:

9. How should a renewable energy generating source be defined? In the Act (M.G.L. c. 25A, § 11F(b)) a renewable energy generating source is defined as “one which generates electricity using any of the following…”, where what follows is a mixed list of conversion technologies and fuel sources.  Given this mixed list, reasonable options potentially consistent with the Act include defining a renewable energy generating source as:

a. Equipment specific - a particular piece or pieces of equipment, regardless of where located; 

b. Location Specific - generation equipment in place at a specific location or interconnection point to the grid;

c. Configuration Specific -  equipment as configured into a unique generation project or facility at a specific site;

d. Metering Specific – a separable facility from any previously existing facility which is uniquely metered;

e. Fuel Specific - linked to a fuel stream or fuel collection equipment on a specific site (in the Act, landfill gas, for example, is identified as a source, without reference to conversion technology). 

10. What is meant by commercial operation in the phrase “a new renewable generating source is one that begins commercial operation after December 31, 1997”?  Possible interpretations include:

a. In Use - Operating and producing electric energy, after any testing phase (and after acceptance by the buyer of the equipment?); or

b. In Commerce - Commercial operation would seem to imply “in commerce”, i.e. there has to be a sale of electric energy between two unrelated parties. 

c. In use and in commerce – Must be both operating and producing electric energy, and  that energy must be sold by the owner to an unrelated party.

Commercial operation clearly implies the presence of commerce
 (i.e. not use for self generation, but as a generation facility creating electricity for sale).  Therefore, the first option, which would not require a commercial transaction, appears inadequate.  The second option would allow, for example, a photovoltaic panel in use in the Commonwealth by its owner before December 31, 1997 to become new generation while generating in the same location, once its output is first sold to another party after December 31, 1997.  This outcome would clearly lead to no incremental renewable energy generation or environmental benefit.  Therefore, we believe that the second option is inconsistent with the intent of the Act.  We  believe that the “in use and in commerce” interpretation is necessary to capture the implication of commerce without allowing situations that clearly contribute no new renewable generation.

11. What is meant by begins in the phrase “begins commercial operation after December 31, 1997”?  Reasonable options include:

a. First use – The facility is entirely new and has a new fuel use (e.g., a fuel source not previously used to produce electricity).  Only equipment and projects which first begin commercial operation after December 31, 1997 would qualify.   

b. First Use at Present Location – Anything qualifying for (a) above would qualify here, in addition to equipment which was used in commerce elsewhere
 but relocated to the present site after December 31, 1997. 
c. First Use as a Renewable Generator – Anything qualifying for (a) above would  qualify, as well as a generator used on-site or elsewhere prior to December 31, 1997 for non-renewables fuels, but first used after December 31, 1997 for making electricity from exclusively renewable fuels (e.g. an existing diesel generator, fuel cell or turbine converted to using a renewable fuel, or a facility converted to use biomass if the technology qualifies under the advanced, low emission criteria discussed in Section 2.4)
.

d. First Use or Return to Service  - In addition to (a) above, a facility that was retired or inactive on December 31, 1997 and some non-trivial period preceding that date, and then brought back into service, refurbished, etc. by either the same or a different owner, would qualify as new.  A plant which was operating as of December 31, 1997, but later shut down, could not qualify by  virtue of returning to service thereafter.

Option (a) is clearly consistent with the Act.  The Act might be read to allow options (b) and (c), if supported by strong policy justification.  Option (d), while potentially attractive from a policy perspective, would not seem to be consistent with the Act.  However, substantial retrofit might be argued to qualify as a new facility.  The Act does not indicate how much of a facility must be new to qualify in this manner, however.  

12. What is meant by “increase in generation capacity… at an existing facility”? Feasible options as an eligibility threshold include:

a. Increased peak generation capacity of a project – Only a generation project (perhaps defined in a manner similar to that used by the CEC) whose peak capacity to generate (as measured by either nameplate rating, or audited capacity consistent with ISO rules) is increased through replacement of a portion of an existing facility, or through addition to such a facility, regardless of the amount of renewable energy generated.

b. Increased peak generation capacity of a site – A slightly different definition, would apply to any situation qualifying under (a), plus would encompass complete replacement of generation equipment at a site (such as swapping landfill gas generation equipment), such that only the incremental generation capacity would be considered new.

c. Increased capacity to generate renewable energy at a site  – An increased capacity to generate qualifying renewable electricity would qualify.  Increases might result from actions beyond just an increase in peak generation capacity
, and an increase in peak generating capacity alone might not qualify a generator under this definition if no incremental energy generation resulted.

Under any of these approaches, to calculate the “increase” in renewable capacity or generation, three possible measures are possible:  

i. capacity methodology, the proportion of energy considered incremental might be determined pro rata, i.e. new capacity divided by total capacity times energy output equals new energy output.    

ii. an energy methodology, the increase in energy generation over a representative level of historical generation
 would be considered new.  

iii. a metering methodology, such as used by the California Energy Commission, the increase in generation capacity would have to be from a separable improvement to or enhancement of an operating existing facility, such that the proposed incremental generation is able to be metered separately from existing generation at the facility.

Direct reading of the Act appears to allow a number of different possible interpretations for the terms noted above.  Unfortunately, it is difficult to identify every situation, or to identify a clear set of definitions that reflect the apparent legislative intent to encourage an increase in generation from renewable resources.  The policy analysis will explore the appropriate criteria as well as procedural options for defining and refining eligibility criteria for new renewables.

2.3.4 Policy Analysis

2.3.4.1 Rationale for Inclusion or Exclusion

From a policy perspective, evaluating what types of renewable generation should be eligible as new requires a focus on the purpose of the new RPS requirement.  The requirement for new renewables is clearly in place, at a minimum, to assure an increase in the amount of renewable generation.  The Act also establishes a more stringent definition for new renewables, some of which might be considered environmentally preferable to the existing stock of renewables.  Such increases might not occur if the requirement did not distinguish between new and existing renewable generation, given the regional surplus of existing renewables relative to the Massachusetts baseline fraction.  We believe therefore that the eligibility basis for new renewables should be incremental renewable generation, and the resulting net displacement of generation from non-renewable
 sources serving customers in the Commonwealth.

We found it a significant challenge, in trying to develop a simple set of rules that would define newness for all potential situations, to avoid being arbitrary.  In the search for simple criteria, (i) desirable facilities (that met the policy rationale above) become ineligible as new; and/or (ii) facilities that did not seem to merit consideration as new from a policy perspective become eligible.

Consider, as an example of a simplified decision rule, the CEC provisions described in Section 2.3.1.2.  The CEC’s use of 80% of book value as a requirement for a repowering is rather arbitrary.  If a facility meets it, all generation qualifies as new, which may not produce a reasonable result from a policy perspective
.  If not, none would qualify, despite the likelihood of desirable results from a policy perspective... not a satisfactory result for our purposes.  Similarly, the CEC requirement that generator improvements must be separately metered from existing generation, and the exclusion of fuel source enhancements that increase generation at an existing facility without a new or repowered, separately metered generating unit, would appear to limit from consideration as new facilities that might merit such consideration on policy grounds.

Ultimately, a policy rationale may exist to define “new” differently for different forms of renewable generation. For example, the “best” answer from a policy perspective may differ relative to the degree to which a facility is either mobile or tied to a specific site, or is reliant upon a stationary or mobile fuel source, or changes ownership.  Consider whether a used solar panel or wind turbine (which had been in service at some point before 1997) should qualify as new (i) if moved across the street from its former location where it had been operating, (ii) if relocated from out-of-region where it had been operating, or (iii) if bought out of bankruptcy from a company which was no longer generating electricity with the equipment, and used in a new project in New England.  

Consider also whether renewable fuel sources used in existing fossil facilities should be considered to be “new”.  From one perspective, much of the incremental benefit of using renewable fuel (biomass or landfill methane) in a mixed-fuel unit comes from the use of a new renewable fuel stream, not the vintage of the fossil unit itself.  From a broader perspective, the answer becomes less clear, and may create a slippery slope, if the same fuel source was shifted from use at one generator to another.  

2.3.4.2 Process options: 

We believe there are two general ways that DOER could go about developing rules to govern the conditions under which all or part of a generator’s output may qualify as new renewables:

· Develop a simple set of generic, deterministic rules, constituting definitions of what would constitute new renewable generation.  The result would look much like the CEC’s approach, consisting of a limited set of generic rules which attempt to codify what constitutes new renewables without reference to many of the specific technology , use, equipment, location or fuel issues discusses in Sections 2.3.2 and 2.3.3.

· Define guidelines for new renewables eligibility
, coupled with DOER’s eligibility ruling for a number of case- or category-specific examples of renewables that would qualify as new, as well as those that would not.   For each case or category identified, the example would indicate what portion of the generation would be considered new, if any, and how such a determination would be made.  This approach recognizes the complexities identified here, and the possibility that project-specific factors may lead to different determinations.    DOER could develop examples addressing realistic representative cases identified to date
.  Retail suppliers or generators could petition the DOER for an advisory ruling on any instance not clearly addressed
.  DOER would make a determination based on guidelines, and the decision would set future precedent.

While the first approach appears simpler, easier to define and administer, we attempted to develop a simple set of guidelines, without a satisfying result.  Like the CEC definitions whose flaws (if applied in the Massachusetts case) are discussed in Section 2.3.2, our definitions either allowed some cases of free riders, gaming or cases which do not seem to reflect the policy or legislative objectives, and/or omitted others which seem to make sense to treat as new.  The second approach may allow the maximum quantity of production whose sources are consistent with the legislative intent to qualify as new renewables, thereby lowering the cost to retail customers.  

2.3.4.3 Determining the increase in generation capacity at an existing facility.

In Section 2.3.2 (paragraph 4), we identified three possible eligibility thresholds for determining whether there was an increase in generation at an existing facility, as well as three possible methodologies for calculating the amount of new renewable energy.   While a peak generation approach to eligibility (options (a) or (b)) and a capacity methodology to measure the increase appear more consistent with the language of the Act, the generation of incremental renewable energy reflected in eligibility option (c), and the energy methodology (applied to any of the eligibility options), appears more consistent with the policy objectives and RPS design principles, as described in Section 2.3.3.1.  The metering methodology would seem to omit a number of situations that would appear desirable from a policy perspective. It also might be easily gamed under certain circumstances, as fuel could be diverted from an existing facility to a new one on the same site to end-run the requirement for a separately metered facility.

The possible outcomes under these alternatives may differ dramatically.  For example, a retired plant returning to service might receive no credit for its output under option (a), but might receive credit under option (c) if generation exceeded the historical output using the energy methodology.  If a qualifying new renewable fuel use is employed at an existing or retired fossil plant without increasing the plant’s capacity, under options (a) and (b) no new renewables would qualify.  Under option (c) and the energy methodology, all of the new biomass generation would qualify.

The energy methodology requires, for comparison purposes, a determination of a representative level of historical RPS-eligible renewable generation, or a project benchmark.  The difference between actual RPS-eligible renewable generation and the project benchmark would represent an increase in renewable generation, qualifying as new renewables
.   The project benchmark represents an indicative historical level of generation at a site or project which could represent either (i) a maximum level of historical renewable production (e.g. the highest single year’s annual renewable generation, or average of the two highest annual production years prior to December 31, 1997); (ii) a typical or average level of historical renewable production (e.g. the average renewable production of the last 5 years on-line; a weather normalized average production, if applicable; or a straight average of all full production years); and (iii) production during the last calendar year prior to December 31, 1997 (which also happens to be the period for calculation of the baseline fraction).  Any of these project benchmark definitions could be argued as a reasonable basis for the DOER to make such a calculation.    

2.3.4.4 Technical and Practical Constraints

As noted in Section 2.3.2, some renewable generators might be argued by their proponents to qualify as new renewable generation, despite having some history before December 31, 1997.  While there may be good reason to qualify the eligibility of renewable generation as new depending upon the nature of previous use, in practice it may be difficult to track and verify the former use of mobile equipment, such as wind turbines, solar panels, or generators which can be used to produce electricity from landfill methane or biomass.

2.3.5 Recommendation

Within the scope of this paper, we have not been able to definitively resolve for all situations under what conditions all or part of a generator’s production may be considered new renewable generation for purposes of RPS compliance.  We have reached the following conclusions:

13. We recommend that to have its full output considered as a new renewable energy generating resource, a generator must meet any other restrictions placed upon it by DOER eligibility rules to be determined  and either :

a. be first placed in commercial operation as a renewable generator (meaning first placed in use as a renewable generator and  renewable energy is first sold to an unrelated party) at its current site after December 31, 1997,  or

b. meet criteria to be developed which may allow for additional situations to qualify.

14. We recommend that DOER allow some portion of a generator’s output to qualify as new renewable generation by virtue of the presence of increased capability to generate renewable energy at a site.  The portion of generation qualifying as new would be determined by the increase in renewable energy generation over a project benchmark.  The project benchmark could be represented by either a historic maximum, representative, or 1997 production level.

15. In determining whether all or part of a generator’s production might qualify as new renewable generation, DOER can use either of two approaches:  (i) develop a simple set of generic rules which would define treatment of as new generation for all possible situations, or (ii) develop rules for as comprehensive a list as possible of potential situations in which consideration of all or part of a generator’s output as new renewables might be at issue, while setting up a process for administrative determination by DOER for unforeseen situations, based on a predetermined set of decision criteria.  We find either approach to be feasible.  The first option is simpler to develop and easier to administer.  However, we have in the scope of developing this paper been unable to develop such a set of rules that addressed the variety of potential facility configurations in a satisfactory manner (i.e., one that met the policy rationale seemingly intended by the Act of creating a market for truly incremental renewable generation).  The second approach may have a better, fairer outcome, more consistent with the policy rationale and RPS design principles.  It will, however, be more cumbersome to develop and to administer.  In either case, the DOER should establish a process for retail suppliers and generators to seek an advisory ruling on eligibility from DOER.

2.4 Biomass Eligibility

2.4.1 Background 

2.4.1.1 What Will This Issue Impact?

Resolution of this issue will influence (i) the level of the baseline fraction calculation, which reflects the historical level of renewables supplying Massachusetts customers; (ii) whether specific biomass resources will be eligible for use in complying with RPS requirements; and (iii) the cost to retail suppliers of complying with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts.  

2.4.1.2 Context

A diverse array of generation technologies, fuel sources, and fuel preparation systems can and are used to create biomass electricity. Simplistically, biomass generation conversion approaches can be broken down into direct combustion of solid fuel, and fuel processing into a gaseous state by either gasification or digestion.  The gaseous biomass fuel can then be either combusted in a separate process (e.g. a gas turbine, steam boiler, or internal combustion engine) or converted to electricity through an electro-chemical process using a fuel cell.

Fuel cells using renewable fuels, and therefore biomass fuels, are clearly allowed under the Massachusetts RPS legislation, and are therefore not addressed further here.  Each of the remaining conversion approaches ultimately involve the combustion of a biomass-derived fuel, but differ in the type and degree of fuel processing required before combustion. The direct combustion category can be further segmented into a number of different technology types, including includes traditional combustion technologies as well as fluidized bed technologies. 

Considering the full fuel-cycle impacts of electricity generation, and the alternative use of biomass fuels, certain types of biomass power production are recognized to offer significant net environmental benefits.  That said, unlike many other forms of electricity generation, biomass power does create stack air emissions. The primary pollutants of concern from biomass facilities are generally recognized to be nitrogen oxides (NOx), carbon monoxide (CO) and fine particulates
. Biomass plants typically are required to use emission controls to reduce particulate emissions to acceptable levels.  Carbon monoxide, which is not a significant concern for electricity generation in general, is a concern at some plants, and some plants have trouble meeting CO limits and NOx limits simultaneously.  During certain times of year, wet wood fuels lead to elevated CO and hydrocarbon emissions
.  SOx emissions from biomass facilities are generally rather low, and from a fuel-cycle perspective, global climate change impacts are positive. But it is the perception that some existing biomass plants (most of which were built in the 1980s) are heavy NOx  emitters (emitting at rates that exceed those at fossil fuel plants) that may have led the legislature to restrict eligibility to low emission, advanced biomass power conversion technologies.

Biomass generation in New England
According to the 1999 NEPOOL CELT Report, the existing biomass fleet in New England consists of about 600 MW of biomass capacity
.  It is comprised mostly of conventional direct-combustion conversion technologies.  Only a small fraction of the existing generation comes from technologies that might be considered “advanced biomass power conversion technologies”:  the McNeil plant in Vermont has a small-scale pilot gasification facility, and two plants totaling about 50 MW use fluidized bed technology.

Table 1, below, provides information on current air permit limitations for wood, waste wood, and landfill gas in New England. These represent minimum requirements for new biomass facilities, but could be stricter based on facility size and location. Any new wood-fired boiler in New England would require significant investments in pollution control equipment due to most of the area being classified as a non-attainment zone. Ozone non-attainment zones require Lowest Achievable Emission Rates (LAER) and emission offsets. 
Table 1: Regulatory Limits: Wood Boilers in New England

Emission
Massachusetts
Connecticut
Maine
New Hampshire
Vermont

CO
0.25 lb/mmBtu
0.29 lb/mmBtu
0.20 lb/mmBtu
0.27-0.5 lb/mmBtu
0.3 lb/mmBtu

NOx
0.20 lb/mmBtu
0.175 lb/mmBtu
0.175 lb/mmBtu
0.30 lb/mmBtu
0.15 lb/mmBtu

PM-10

0.005 gr/dscf – 12% CO2
0.016 lbs/mmBtu
0.025-0.3 lb/mmBtu
0.007 gr/dscf – 12% CO2

SO2
0.034 lb/mmBtu
0.044 lb/mmBtu
0.10 lb/mmBtu

0.03 lb/mmBtu

VOC
0.08 lb/mmBtu
0.05 lb/mmBtu
0.03 lb/mmBtu
0.1-0.27 lb/mmBtu


2.4.2 Legislative Analysis

2.4.2.1 What distinguishes eligible low emission, advanced biomass power conversion technologies from other, ineligible biomass generators?

The Act provides some direction in addressing this question:  

· By separately distinguishing fuels to be used in biomass facilities, the Act dictates that the technology for converting chemical into electrical energy, and not the form or preparation of fuel, is the basis for the definition
.  

· The phrase low-emission, advanced biomass power conversion technologies could be interpreted either to require that technologies be both low-emission and advanced, or that low-emissions are the distinguishing characteristic of advanced biomass power conversion technologies.

· By providing an example (gasification) as guidance, the Act indicates what the legislature might mean by both advanced and low-emission.   

A reasonable interpretation of what is meant by an advanced power conversion technology would be one that shares several characteristics:  (i) it is not in common use, representing no more than a small fraction of the existing biomass fleet; (ii) its use is increasing, is expected to increase, and/or is the subject of development efforts to expand its use; (iii) it has superior conversion efficiency, emissions characteristics and/or long-term cost compared to the biomass technology in widespread use.  From the RPS perspective, there is no reason to establish by regulation that cost be a criteria for advanced technology, since cost competition is built directly into the RPS mechanism. Furthermore, conversion efficiency is one very likely method of achieving low emissions, but for RPS purposes need not be considered a limiting constraint.  While for fossil fuels there are direct benefits of increased efficiency (emissions, cost, reduced usage of non-renewable fuels, and greater fuel diversity), for a renewable, carbon-neutral fuel like biomass, the benefits of efficiency can be reflected adequately through direct emission-profile requirements and reliance on a competitive market mechanism.  In other words, an emission-based measure may be sufficient for characterizing an advanced power conversion technology.

A reasonable interpretation of low-emission would be a technology having similar or comparable low-emission characteristics to biomass gasification.  There is no indication that emissions must be better than or equal to those from biomass gasification.  Rather, we infer that a technology whose emissions have more in common with biomass gasification than conventional biomass technology would likely meet the legislature’s requirements.  The Act does not specify which emissions would have to be low to meet the eligibility requirements.

By using biomass gasification as an example of an eligible biomass power conversion technology, the Act implies that the scope of what is advanced not be limited to the actual power conversion step.  Biomass gasification can be considered a fuel-processing technology.  This implies that a gasification front-end on a conventional biomass facility may be eligible, and that other advanced fuel-processing technologies might be eligible
. Some recent and planned biomass plants rely on changes in fuel processing and combustion to achieve comparable emission results at lower cost.  There is little indication that the Act meant to stifle or foreclose innovation in advanced emission control technologies just because they occur at the front-end rather than as stack-gas controls.  Emission controls might achieve similar emission rates of some pollutants to advanced fuel-possessing and combustion technologies.  The Act does not clearly specify whether "advanced power conversion technology" applies to an entire facility, from fuel preparation to stack, or only to fuel preparation and combustion processes.  The Act also specifies eligible biomass fuels for which advanced combustion or energy conversion technologies are not particularly feasible.   All of these arguments point to emissions being the bottom-line, and to reliance upon an emissions criteria for low-emission, advanced biomass power conversion technologies.  

2.4.2.2 Should previously operational biomass facilities retrofitted with advanced conversion technologies qualify as a RPS eligible renewable resource?  

The Act specifies that the DOER may consider previously operational biomass facilities retrofitted with advanced conversion technologies as an eligible renewable resource.  The DOER is left with full discretion, unlike a decision on whether to add new resources to the list of eligible renewables, which requires an administrative proceeding.   In the preceding subsection, we interpreted the Act to allow emission controls under the umbrella of advanced biomass power conversion technologies, and to allow an emissions indicator as a criteria for establishing eligibility.  It would be consistent with the biomass eligibility interpretation for DOER to allow previously operational biomass facilities to qualify as a RPS eligible renewable resource if it retrofits with advanced technologies, including conventional technology retrofitted with emission controls, so long as the plant meets the emission criteria.  

2.4.2.3 Under what conditions might all or part of such a facility’s production qualify as a new renewable resource?

If the DOER were to consider such previously operational biomass facilities as eligible, the next logical question is, under what conditions might all or part of such a facility’s production qualify as a new renewable resource?  From a legislative perspective, we consider the following points:

· The Act only says that DOER may treat such resources as “renewable energy generating sources”, not “new”.  

· To be consistent with the treatment for other retrofits in the Act (M.G.L. c. 25A, § 11F(a)), a reasonable interpretation would be to treat as new only the production associated with an increase in generating capacity after December 31, 1997, at such a previously operational facility.  

· The historic production at such facilities was not considered “renewable” under the Act, and therefore the baseline for measuring increased production might be interpreted as zero (i.e. all production post-retrofit would be an increase in renewable generation).  The implication is that all such generation from a retrofitted biomass plant meeting the eligibility criteria would be considered new.  However, the incremental impact of such production is fundamentally different from other instances of new generation.  We consider this alternative further under the policy analysis to follow.

2.4.3 Policy Analysis

2.4.3.1 Rationale for Inclusion or Exclusion

2.4.3.1.1 Defining low-emission, advanced biomass power conversion technology

The Act gives no guidance as to which emissions should be considered.  Nor does it indicate any specific emission rate threshold that should apply.  While the Act gives some guidance on the type of technology that might qualify as a low-emission, advanced biomass power conversion technology, further consideration is necessary to establish clear enough rules to implement the RPS.  In considering each of these issues, we explore the policy rationale that might support a clear distinction between eligible and ineligible facilities.

Which emissions? As noted in Section 2.4.1.2, nitrogen oxides (NOx), carbon monoxide (CO) and fine particulates are considered the primary pollutant emissions of concern associated with biomass generation
.   Particulates tend to be controlled at most of not all plants to a satisfactory level.  The impacts of CO and particulates emissions are generally local health concerns, and the degree to which they are considered problematic may vary dramatically from plant to plant.  Data availability and consistency may also be problematic with these pollutants, as we understand that some plants may be subject to a control-technology rather than emission-based standard, or may have varying degree of permit requirements or measurement capability.  In contrast, the impacts of NOx emissions are of a broader, regional concern -- acid rain and smog – as well as direct local health concerns.  We believe it is clear that a NOx emission criterion, at a minimum, is appropriate, and that the DOER may wish to consider CO and PM thresholds as well.

What, if any, emission rate threshold?  The Act does not suggest that emissions must be better than or equal or those of a biomass gasification technology.  Rather, from a policy perspective, the desired benefit (environmental improvement) comes from lower emissions relative to the standard in place in the region when the Act was passed in 1997 (perhaps define low relative to New Source Performance Standards or Best Available Control Technology emission rates).  We can take low emission to be defined relative to that point in time, and consider that the RPS is a tool to encourage such low-emission plants to be built.  It would be inappropriate, arbitrary and unfair in this context to set a moving target.   

We examined a number of benchmarks for both existing biomass plants and advanced biomass technologies, and summarized the data in Figure 1, below.  We note that the numbers presented are ranges of estimates, representing a number of factors: 

· permit levels are generally above actual emission rates; 

· permit and actual emission rate levels are generally stated by air regulators as heat input standards measured in pounds of emissions per million Btu (lbs/mmBtu), whereas a meaningful basis for a comparable emission limit would be an output standard measured in lbs/MWh.  To make a conversion, a plant heat rate (a heat input to plant output efficiency measure) is necessary.  Such data is often not publicly available, so a range of heat rate estimates was used.

· The heat rates of existing facilities are generally high, ranging from just under 14,000 to over 17,000, whereas a biomass gasification technology in a combined cycle configuration may be able to achieve much higher efficiencies represented by a heat rate of 10,000 or lower.

We observe a few important points:

· Biomass gasification, which the Act indicates must meet such a threshold, can emit as high as 1.4 lbs/MWh.

· A study of existing biomass plant actual emissions in California indicated that fluidized bed technology can achieve much lower emission rates than direct grate technologies, and possibly lower than biomass gasification.

· Most existing plants in New England emit NOx at rates quite a bit higher than 

In examining the data summarized in this figure, we concluded that a reasonable NOx standard could be identified by multiplying a current emission standards (in lbs/mmBtu) time a heat rate representing advanced biomass gasification (about 10,000 mmBtu/kWh).  Using the Massachusetts NOx limit, this approach leads to a standard for low-emission, advanced biomass power conversion technology of 2 lbs/MWh.  Using the strictest limit in New England, we arrive at a 1.5 lb/MWh limit.  Referring to Figure 1, we believe a standard in this 1.5 – 2.0 lb/MWh range effectively separates the bulk of the existing fleet of generation advanced biomass technologies, and thereby effectively achieves our goal.
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Figure 1: NOx Emissions Benchmarks for Biomass Generation

2.4.3.1.2 On what basis should DOER consider previously operational biomass facilities retrofitted with advanced conversion technologies as an eligible renewable resource? 

To be consistent with the emissions threshold approach laid out in this paper, we believe that any retrofit to an existing biomass facility that succeeded in meeting the applicable emissions threshold should be considered eligible, as the societal benefits would be the same as a generator which met the threshold without any such retrofits.

2.4.3.1.3 Under what conditions might all or part of such a facility’s production qualify as a new renewable resource?

Regarding whether to consider previously operational biomass facilities retrofitted with advanced conversion technologies as new renewable generation, the options include (i) considering such generation as eligible but not new; (ii) considering all such generation as new; or (iii) treating such retrofits in an analogous manner to capacity expansions of other eligible renewable  resources… e.g. only production associated with an increase in generating capacity after December 31, 1997 would qualify.  

From a policy perspective, we believe allowing all such generation to qualify as new would be inconsistent with the intent of the Act and with DOER’s RPS Design Principles. It would not be credible to allow a mere emission retrofit to qualify all output as new, as such a situation would not provide the same benefit as other new renewables (e.g. no incremental biomass generation, no displacement of non-renewables – from perspective of conventional definition – only minor emission improvement).  In addition, allowing all of the generation from a retrofitted biomass plant to be eligible as new can create a very unstable market for all other new renewables.  Large quantities of energy could quickly become available without a (relatively speaking) sizable investment, destabilizing the market for other clearly eligible new renewable generation.  The result would be increased financing uncertainty, which would impede the ability of other types of clearly eligible new renewables to attract financing on favorable terms.  

On the other hand, if a retrofit resulted in increased biomass generation, than it would be consistent with the objectives, and with the conclusions of Section 2.3, to allow the incremental production to qualify as new.  Therefore, we believe that allowing only production associated with an increase in generating capacity after December 31, 1997 to qualify is most consistent with policy objectives.

2.4.3.2 Practical Implications

Biomass generation comprises a substantial proportion of existing generation using renewable resources in New England today, and has the potential to make up a substantial proportion of both existing and new renewable resources in the future.  Drawing overly strict limits on the eligibility of biomass for RPS compliance may have a substantial cost implication to retail customers.  An inclusive approach to defining low-emission advanced biomass, so long as it is fair, stable, consistent with policy objectives (particularly environmental impacts), and allowed under the Act, will be reflected in lower costs to retail customers.

2.4.3.3 Technical and Practical Constraints

We considered whether a technology basis was appropriate for defining low-emission, advanced biomass power conversion technologies.  A technology screen is difficult to apply comprehensively, and would be difficult to administer.  An emission screen is more straightforward, and is clearly aligned with policy objectives.  It is also far easier to administer, particularly to the degree emission data is already being monitored.

2.4.4 Recommendation

In summary, we recommend that:

· An emission-based criteria is appropriate for defining low-emission, advanced biomass power conversion technologies;

· At a minimum, a NOx emission threshold is suitable for such a standard.  The DOER may wish to consider either a CO or fine particulates standard as well.

· An appropriate emission rate for such a threshold would be in the 1.5 to 2.0 lb/MWh range for NOx.  

· Previously operational biomass which has been retrofitted may qualify as eligible biomass generation if it meets the applicable emissions threshold;

· Only incremental generation from a retrofitted biomass generator which meets the emission standard may qualify as new renewables for purposes of RPS compliance.

2.5 Waste-to-Energy Eligibility

2.5.1 Background 

Resolution of this issue will influence (i) whether specific waste-to-energy resources will be eligible for use in complying with RPS requirements; (ii) whether any subset of waste-to-energy facilities or waste-to-energy fuel input is meant to be excluded from qualifying as an RPS-eligible renewable resource; and (iii) the cost to retail suppliers of complying with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts.  

The existing fleet of waste-to-energy (WTE) plants in New England are rated at about 471 MW
.   Mass-burn technology makes up the majority of the conventional municipal solid waste plant technology in commercial use.  

2.5.2 Legislative Analysis

The Act defines eligible WTE as “…waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use…”, and then excludes such WTE from consideration as new renewables.  Certain types of waste streams converted to electricity are addressed elsewhere: food or agricultural waste, and organic, refuse-derived fuel are to be treated as biomass if converted to electricity through advanced, low-emission biomass power conversion technologies.  This WTE definition is complex and difficult to interpret with clarity.  Before interpreting the language out of context, we look first to the source of this language.

The phrase “conventional municipal solid waste plant technology in commercial use” came out of the discussions of the Massachusetts Renewables Collaborative, and were published in the Collaborative’s July 1, 1997 report to the legislature
.  The language was developed to reflect the Collaborative’s desire to distinguish between which renewables were eligible for systems benefit charge funds.  The Collaborative indicated that mature technologies are not considered emerging, that those not considered emerging would not be eligible for funding, and that “conventional municipal solid waste plant technology in commercial use” was not considered emerging.  By this phrase it is clear that the Collaborative intended that new plants using conventional WTE technology would not be funded.  

This phrase seems to have been adopted from the Collaborative’s report and used in the Massachusetts Renewable Energy Trust Fund portion of the Act, and was also included in the RPS language.  There is no indication that the legislature meant anything different by this phrase than in its original use.  Hence, the phrase a component of conventional municipal solid waste plant technology in commercial use is taken to mean the portion of WTE generation using technology considered conventional during late 1997 when the Act was drafted.  

Therefore, we believe the clearest interpretation of the Act is that the existing fleet (as of November 1997) of WTE (and similar technology built in the future) is considered an eligible renewable, but one that is expressly excluded from qualifying as a new renewable.  It follows that the Act provides DOER the latitude to consider, in an administrative proceeding, whether advanced WTE technologies may be considered as new, while clearly assuring that pre-existing technology would not count as new under any circumstances.

2.5.2.1 Technical and Practical Constraints

As the standard defined by the Act is a technology standard, the DOER is left with the task of defining which technologies constitute conventional municipal solid waste plant technology in commercial use and which do not.  This should be a reasonably straightforward task, given the nature of the exiting fleet of WTE plants.  
2.5.3 Recommendation

We recommend that DOER treat existing WTE technology as an eligible renewable, but one that is expressly excluded from qualifying as a new renewable, and allow any new WTE generators or technology to compete with existing WTE generators in maintaining the baseline fraction.  It appears that some forms of new WTE may be captured under the biomass classification (and may therefore be able to qualify as new), and that DOER has discretion to consider whether to add advanced WTE technologies to the list of renewables eligible for treatment as new renewables.

2.6 Water Power Eligibility

2.6.1 Background 

Electricity is generated through the movement of water in several types of generation facilities: run-of-river facilities; facilities with the capability of impounding a river’s flow behind a dam in order to store energy for high value periods; and pumped storage facilities, which use off-peak energy to pump water from a low reservoir to an elevated reservoir, and then run that water back through turbines to generate electricity during peak periods.  In this section we probe which of these types of facilities may or may not be considered eligible to supply RPS requirements.  The resolution of this issue may impact (i) the level of the baseline fraction calculation, which reflects the historical level of renewables supplying Massachusetts customers; (ii) whether specific water-powered resources will be eligible for use in complying with RPS requirements; and (iii) the cost to retail suppliers of complying with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts.  

2.6.2 Legislative Analysis

The Act defines RPS-eligible water power as “…naturally flowing water and hydroelectric”, and then excludes such resources from consideration as new renewables.  

· The most obvious interpretation of naturally flowing water would address in-stream and run-of-river hydro facilities, in which the inflow of the facility equals the outflow.  A narrower interpretation might require that the facility use the original stream-bed (rather than diverting flow from the stream-bed to a generation facility), while the narrowest interpretation would require that there be no water impounded behind a dam to feed the generator.  

· We interpret hydroelectric generation to apply clearly to run-of-river facilities (or the broadest definition of naturally flowing water) as well as hydro dams with pondage capability.  

· Pumped storage facilities are not addressed directly, but are clearly neither naturally flowing facilities nor net generators.  There are no other indications that the Act intends pumped storage facilities to be considered as eligible generators.

· The scope of eligibility could be interpreted in two ways. By linking the terms naturally flowing and hydroelectric with “and”, the most obvious intent would be that and eligible facility may be either naturally flowing or hydroelectric, which based on the above interpretations, would be no different than had the Act simply said hydroelectric.  An alterative interpretation would require that a facility be both naturally flowing and hydroelectric, i.e. that naturally flowing would be a qualifier or limitation on eligible hydroelectric.  We find the former interpretation more compelling.  Had the Act intended to limit water power eligibility, we expect that the intent would have been much clearer, as it was for limitations on biomass eligibility.  

· Naturally flowing water and hydroelectric generators are clearly excluded from meeting the new RPS requirements imposed by the Act. 

2.6.3 Policy Analysis

2.6.3.1 Rationale for Inclusion or Exclusion

· In general, hydroelectric facilities have the same air quality and climate change benefits as other zero-emission renewable resources.  But like most sources of electric generation, there are some negative impacts.  In particular, many larger facilities and/or facilities with impoundments are considered to have some negative impacts on watersheds, ecosystems and fisheries.  It is important to note, though, that these impacts are not exclusively a function of size or impoundment.  Furthermore, many of these impacts can be successfully mitigated.  Thus, some hydroelectric resources may be more or less environmentally preferable.  On the other hand, any attrition in existing hydroelectric generation will lead to an increase in generation from resources that are most likely less environmentally preferable. In addition, by making existing but not new hydroelectric eligible, the legislature may be striking a compromise between the pros and cons of water power, not directly supporting additional generation which could have some negative consequences, while protecting the existing base, thus avoiding the potentially worse impacts of increased fossil generation due to hydro attrition.  This argument also supports the treatment of all existing hydroelectric as RPS-eligible.

· One argument for supporting the (typically smaller) naturally flowing hydroelectric plants is that they will tend to have a more difficult time than larger storage hydro facilities in surviving if they must rely solely on the commodity value of their production for revenue, because the former will typically have higher operating costs.  This argument would support a narrower support for just naturally flowing hydroelectric facilities.

· Unlike conventional hydroelectric generation, pumped storage facilities produce no net energy, but rather serve as large storage devices, consuming roughly 10 kWh of low-value energy for every 7-8 kWh generated in high value on-peak periods.  Energy produced by other generators is used to pump water uphill, and a portion is recovered later. In this manner, pumped storage facilities serve the same function as a battery, flywheel, or compressed-air storage facility.   So while they use water to generate electricity, they cannot be considered renewable energy generation sources.

· While new hydro is clearly excluded from the new renewables RPS as established by the Act, there would seem to be no reason to exclude new hydro projects or technologies from competing against existing plants for meeting a requirement to maintain the baseline fraction of renewables.

2.6.3.2 Practical Implications

If the water power RPS eligibility criteria is any non-pumped-storage facility, there is no challenge to discerning an eligible facility from an ineligible one.  If naturally-flowing is considered a qualifier, then (i) the baseline fraction would be far smaller, (ii) the amount of existing RPS-eligible renewable resources would be far smaller, (iii) there may be some difficult decisions in characterizing the eligibility of a few specific facilities, particularly if naturally flowing were taken to have one of the narrower definitions offered in Section 2.6.2, (iv) costs to retail customers may lower, by virtue of a lower baseline RPS requirement, or higher, by virtue of exclusion of the lowest-cost category of existing renewables, and (v) some facilities that might be supported under the naturally flowing and hydroelectric interpretation might be shut down.

The implication of treating pumped storage facilities as storage devices rather than generators is that generation from these facilities must be accounted for in some fashion, in order to determine the percentage of a retailer supplier’s sales generated by RPS-eligible renewable resources.   Like a battery, pumped storage facilities lose a fraction of the energy in the act of storage and retrieval.  Treating pumped storage differently than other storage would tend to overstate the amount of renewable generation and the associated environmental benefits.  
2.6.4 Recommendation

We believe that all conventional existing hydroelectric generation should be counted as eligible for RPS compliance, while generation from pumped storage facilities should not be considered eligible.  New hydroelectric projects (or enhancements to existing hydro facilities) should be allowed to compete against existing plants for meeting a requirement to maintain the baseline fraction of renewables, but not for meeting the new renewables requirements.  

2.7 Dual- and Mixed-Fuel Resource Eligibility 

2.7.1 Background 

Resolution of this issue will influence: (i) whether renewable resources used in a duel- or mixed-fuel generation facility will be eligible for use in complying with RPS requirement and how that eligibility will be determined; (ii) the cost to retail suppliers of complying with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts; (iii) the functions required of the DOER in providing administrative oversight of the RPS.

Some renewable energy fuel sources may be used in a duel- or mixed-fuel electricity generation facility. Some of the most common or near-term applications in the New England region include: 

· Biomass cofiring in a fossil plant.

· Landfill gas cofiring in a fossil plant either (i) directly or (ii) indirectly through injection into the natural gas distribution network.

· The limited use of a fossil fuel in start-up mode of a biomass facility, and possibly for flame stabilization.

· Biomass cofiring in a waste-to-energy facility.

Other dual-fuel or mixed-fuel used include:

· The use of natural gas in a solar thermal electric application.

· Biomass and fossil use in a fuel cell application.

· Landfill gas and fossil use in a fuel cell application.

· Renewable hydrogen production and fossil use in a fuel cell application 

· Solar or geothermal energy used in a pre-heat mode in a fossil plant.

· Waste-to-energy cofiring in fossil boilers.

There are clearly a wide variety of possible technological options for mixed and duel-fuel facilities that rely, in part, on a renewable energy resource.

2.7.2 Legislative Analysis

The Act does not explicitly address duel- or mixed- fuel facilities, but interpretation of the Act provides some direction.  A reasonable interpretation of the legislative language is that renewable generation used in a duel- or mixed-fuel facility is allowed under the Act, providing that the renewable resource and technology meets the qualifications required by the Act.  Specifically, the Act says: “For the purposes of this section, a renewable energy generating source is one which generates electricity using any of the following…” In a mixed- or duel-fuel facility, any number of the renewable fuel sources identified as eligible under the Act can produce a portion of that mixed-fuel generator’s overall output, thereby seemingly meeting the requirements of the Act.  If such an interpretation of the Act is not deemed appropriate, the DOER has the clear authority to establish an administrative proceeding in which to consider expanding the list of eligible technologies to include the renewables-portion of duel- or mixed- fuel facilities: “After conducting administrative proceedings, the division may add technologies or technology categories to the above list; provided, however, that the following technologies shall not be considered renewable energy supplies: coal, oil, natural gas except when used in fuel cells, and nuclear power.” (M.G.L. c. 25A, § 11F(b))

If generation from dual- or mixed-fuel facilities is to be counted towards RPS compliance, the DOER will need to determine what portion of the output of such facilities should be counted as eligible towards meeting the RPS. Three options are possible:

1. All generation is considered renewable, so long as some generation is qualifying renewable.

2. All generation considered renewable, so long as some generation is qualifying renewable and so long as non-renewable fuel is:

· de minimis (i.e. trivial amount of gas or oil used for starting biomass plant)

· below some threshold; for example, PURPA and the California Energy Commission allowed 25% of the fuel input in a renewable generation source to be fossil, prior to a recent court decision striking down that threshold.  

3. Only the portion of generation that can be directly attributable to an eligible renewable fuel source can be used for RPS compliance, as  determined by the BTU content of the eligible renewable fuel, the renewable fuel supply, and heat rate of the generation facility.

The Act does not expressly allow the fossil potion of output to qualify for compliance towards the RPS, and in fact says directly: “the following technologies shall not be considered renewable energy supplies: coal, oil, natural gas except when used in fuel cells, and nuclear power.” (M.G.L. c. 25A, § 11F(b))” Thus, only the portion of electricity output that can be directly attributed to the eligible renewable energy fuel source is to be counted for RPS compliance.  This eliminates option 1.  The third option identified above is clearly consistent with the Act..  The second option may also be a reasonable interpretation of the Act, as long as just a trivial amount of fossil is used by the renewable generation facility.  

A trickier question is determining which types of renewable fuels may be used in a duel- or mixed-fuel facility and still qualify under the RPS. A reasonable interpretation of the Act is that it allows landfill gas used in a duel or mixed fuel facility to qualify because the Act does not contain any technology requirement for the conversion of landfill gas to electricity generation. The same can be said for the use of solar, wind, ocean thermal, wave, or tidal energy. The Act also expressly allows fuel cells using renewable fuels to qualify. We infer, therefore, that in the case of a mixed-fuel fuel cell, the renewables portion of the output would qualify under the Act. A number of areas of uncertainly remain, however. 

· First, the Act is silent as to whether landfill gas injection into the natural gas distribution network would qualify (assuming that a retail supplier had a contract with a fossil unit to use that intermingled landfill gas supply).

· Second, given the technology limitations associated with qualifying biomass and waste-to-energy resources, it is not clear whether or how those limitations can be met in a mixed- or duel-fuel biomass/fossil or waster-to-energy/fossil combination. For example, would cofiring a biomass resource at coal plant be treated as “low emissions, advanced biomass power conversion” technology. 

A similarly vexing question is: Under what conditions the output of a duel- or mixed-fuel source might be considered “new” under the Act. Clearly, waste-to-energy and hydro use in a duel- or mixed-fuel facility would be unable to qualify as “new” under any circumstances under the Act. For all other renewable resources, the Act requires that: “For the purpose of this subsection, a new renewable energy generating source is one that begins commercial operation after December 31, 1997, or that represents an increase in generating capacity after December 31, 1997, at an existing facility.”  (M.G.L. c. 25A, § 11F(a)) One interpretation of this passage would require that the duel- or mixed-fuel electricity generation facility itself meet the December 31, 1997 cutoff. Another possible interpretation might allow eligible renewable fuels to be used in an existing fossil facility, assuming that the renewable fuel use begins after December 31, 1997. 

2.7.3 Policy Analysis

2.7.3.1 Rationale for Inclusion or Exclusion

The policy rational for including a greater variety of duel- or mixed-fuel resources that qualify for RPS include:

· Use of a renewable resource in duel- and mixed- fuel facilities may be one of the more cost-effective means of meeting the Massachusetts RPS. In particular, biomass co-firing at coal units could prove to be a low-cost compliance option, as well as the use of landfill gas in co-firing applications. Inclusion of such resources could significantly lessen the cost of RPS compliance for retailers and end-use customers. 

· The use of a renewable fuel in a fossil unit provides direct environmental benefits by offsetting fossil generation. If co-fired in an existing fossil plant, a renewable fuel can provide superior environmental benefits to stand alone renewable applications, particularly at the highest-emission plants.

· Allowing the use of renewable fuel in a mixed-fuel unit creates more opportunities for using renewable energy resources in electricity generation.

· Use of biomass resources in co-firing applications, in particular, is viewed by the biomass industry as a transitional step to gasification and other advanced technology. Without this transition, it is not clear whether new, advanced biomass technologies will be able to compete against other renewable sources in meeting Massachusetts RPS requirements for new renewable generation.

· Use of biomass and landfill gas resources in a fossil unit can be more efficient than using dedicated renewably-fueled power plants, allowing better use of the renewable fuel.

· De minimis quantities of fossil fuel are frequently used for start-up (and sometimes flame stabilization) in a biomass facility. The magnitude of this use will depend on the usage cycle of a biomass facility, but is generally lower than 2% on a BTU-input basis. To overcome measurement and verification issues, the DOER may want to allow all output from such facilities to qualify as renewable. 

The policy rationale for restricting the variety of duel- or mixed-fuel resources that qualify for RPS include:

· As a potentially low-cost means of meeting Massachusetts RPS requirements, the inclusion of the renewables output of duel- or mixed-fuel resources might limit the market opportunities for technologies expressly included as eligible under the Act such as wind, advanced biomass, and landfill gas. Another concern that has been voiced is that the eligibility of such generation could extend the lives of existing fossil-fueled infrastructure at the expense of developing renewable infrastructure.

· The Act should be interpreted as trying to stimulate the advanced use of renewable energy resources to serve Massachusetts customers, not to directly encourage the use of transitional technologies or resource applications.

· The advancement of stand-alone renewable energy technologies and the industries required to manufacture, develop, install, finance, and operate those technologies may be restricted if low-cost renewable applications are allowed to meet the RPS requirements.  

· The practical challenge of addressing numerous technological possibilities, and the difficulty in establishing precisely in advance what technologies would be allowed and what technologies would be disallowed, could be significant.

2.7.3.2 Technical and Practical Constraints

Numerous technical and practical constraints would arise by allowing renewable resource use in dual- or mixed-fuel facilities to qualify for meeting RPS requirements. 

· Given the variety of technological possibilities, DOER would likely need to develop a method by which potential generators of this type could petition the DOER for an advance ruling on eligibility.

· Similarly, it may be challenging to draw a bright line on which types of “advanced, low-emission” biomass co-firing are allowed to qualify, given continued technological change.  This would be less of a challenge given our recommendation to use an emission criterion to define low-emission, advanced biomass power conversion technologies.  However, this approach raises a different practical challenge: should the emissions rate for the biomass portion of generation (if such a number is calculable) be compared to the criteria, or must the overall emissions of the facility meet the criteria?

· DOER would also need to determine what type of documentation is required to monitor and verify the renewable generation output of a duel- or mixed-fuel facility. At a minimum, facility heat rate, fossil BTU fuel content, renewable BTU fuel content, and volumetric fuel input rates will need to be collected
. The precision and frequency of required measurement would need to be determined by the DOER. 

2.7.4 Recommendation

Within the limitations of the Act, we believe that the DOER should be inclusive in allowing eligible renewable fuels used in a dual- or mixed- fuel facility to qualify for meeting RPS requirements. We are persuaded that the policy benefits of inclusiveness offset the potential policy and practical downsides. We also believe that the Act provides the DOER the latitude to allow the renewable output of such facilities to qualify. Specifically, we recommend:

1. In general, only the direct renewable energy portion of the output from a dual- or mixed fuel facility should qualify for meeting the RPS.

2. Though not expressly allowed in the Act, to overcome practical measurement and verification difficulties, we believe that DOER should consider allowing all renewable facilities to use a de minimis quantity of fossil fuel for start-up or flame stabilization requirements, counting all output from such facilities as renewable generation. As was proposed in the Texas RPS rule, we recommend that, on an annual basis, no more than 2% of the BTU fuel input be allowed to classify as “renewable.” Alternatively, to abide by the Act’s express exclusion of fossil fuels for RPWS eligibility, the DOER could derate the eligible output of these facilities by the amount of fossil fuel used. 

3. The use of landfill gas, solar, wind, ocean thermal, wave, and tidal energy in a duel- or mixed fuel facility should be allowed to qualify under the RPS. Similarly, any eligible renewable fuel sources used in a fuel cell should qualify. Providing that the facility is placed in commercial operation after December 31, 1997, and meets the requirements discussed in Section 2.3 above, the renewable output of such facilities should be considered new. The policy rationale for these recommendations are strong, and the Act appears to clearly allow it. 

4. DOER may wish to consider allowing landfill gas that is injected into the natural gas distribution network to qualify for the RPS provided that: (1) a retail supplier had a contract with a fossil unit to use that intermingled landfill gas supply; (2) if the fossil unit is placed in commercial operation after December 31, 1997 and the landfill gas was not previously used in another electricity generation facility, the landfill-gas output of such facility may be considered new under the Act. 

5. Given the significant, incremental environmental benefits of biomass co-firing in existing fossil units, and the fact that such use of biomass fuels is limited today, DOER should consider whether such applications may be considered a low-emission, advanced biomass power conversion technology.  In particular, we believe it would be clearly consistent with our analysis in Section 2.4 to allow the biomass portion of generation to qualify as eligible provided that the emissions associated with the incremental fraction of biomass fuel input meets the emission threshold.  The DOER may wish to consider whether a broader eligibility is desirable, given the environmental benefits of fossil fuel displacement in some of the highest-emitting plants.
6. The conditions under which the use of a renewable fuel in a dual- or mixed-fuel facility can be considered to be “new” and meet the Act’s RPS for new resources deserves greater consideration by DOER and the Advisory Group. When the dual- or mixed-fuel facility is placed in commercial operation after December 31, 1997, we believe that the renewable-output of such a facility should be considered new (provided any other criteria, such as an emission threshold, are met). Whether renewable fuel sources used in existing fossil facilities should be considered to be “new” deserves greater attention. From one perspective, much of the incremental benefit of using renewable fuel in a mixed-fuel unit comes from the use of a new renewable fuel stream, not the vintage of the fossil unit itself. To be consistent with the recommendations in Sections 2.3 and 2.4, only incremental biomass production relative to a representative level of historical biomass generation would qualify.  However, from a broader perspective, consider a case in which biomass fuel is used in an existing biomass facility.  If that facility were retrofit to meet the emissions criteria without increasing its production, the output would qualify as RPS-eligible, but not as “new”.  If this same fuel were burned in a fossil facility (shifted from use at a biomass facility), it would be unfair to then consider it “new”, as no incremental benefit may result.  Because it may be impractical to track such fuel use, we feel that for the time being DOER should not consider biomass co-firing in an existing fossil plant eligible as new on a generic basis.  Rather, DOER may wish to consider such applications on a case-be-case basis.

7. Given the express language of the Act that only allows “waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use,” we do not believe the Act allows waste-to-energy material used in a fossil plant to qualify as an eligible resource. 

8. From a process perspective, if renewable fuel used in a dual- or mixed-fuel facility is to be allowed to qualify towards either the new or a possible existing RPS, further work will be required to

· Develop a method by which potential generators of this type could petition the DOER for an advance ruling on eligibility.

· Determine the documentation required to monitor and verify the renewable generation output of a duel- or mixed-fuel facility. 

3 Geographic or Electrical Location Eligibility

3.1 What Does the Act say?

The most direct indication in the Act about geographic or electrical location eligibility issues comes in the following passage:

“By December 31, 1999, the division shall determine the actual percentage of kilowatt-hour sales to end-use customers in the commonwealth which is derived from existing renewable energy generating sources.  Every retail supplier shall provide a minimum percentage of kilowatt-hours sales to end-use customers in the commonwealth from new renewable energy generating sources… ” (M.G.L. c. 25A, § 11F(a))
Another passage of relevance to behind-the-meter generation is one that defines a new renewable energy generating source as “one that begins commercial operation after December 31, 1997” ( M.G.L. c. 25A, § 11F(a)).

3.2 Issues 

Though the Act provides some guidance on the eligibility of renewable energy projects in different geographic locations and configurations, it also leaves several areas of ambiguity where clarification or interpretation by the DOER is needed:

· Where can the renewables generation facilities used for RPS compliance be physically located, and to whom (or where) must that generation be sold? 

· Under what conditions should imports of RPS eligible renewable resource types to New England be eligible for RPS compliance?

· Under what conditions should all, or a portion of, generation located behind-the-meter of end-users be eligible for RPS compliance?

· Under what conditions should generation located off-grid be eligible for RPS compliance?

An issue at least somewhat related to behind-the-meter and off-grid resources is the treatment of generation sold from one party to another, and delivered over the bulk power system
, which does not appear in ISO-NE settlement records, such as generation under 1 MW. No legislative or policy justifications would seem to preclude the eligibility of these generators.  We therefore believe there is no question that such resources are eligible, so long as they meet other eligibility criteria, and no further discussion of this issue is offered in this paper.  This is more an issue of the mechanics of how the data necessary for verification will be available, and will be treated in subsequent analyses of information and administration requirements.   

3.3 Physical Location of Eligible Resources

3.3.1 Introduction 

3.3.1.1 What Will This Issue Impact?

Resolution of this issue will influence (i) the level of the baseline fraction calculation, which reflects the historical level of renewables supplying Massachusetts customers; (ii) whether specific renewable resources located outside of Massachusetts and New England will be eligible for use in complying with RPS requirements; and (iii) the cost to retail suppliers to comply with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts.

3.3.1.2 Options

Massachusetts’ historical power supply portfolio, along with the electricity industry’s operating and commercial practices, suggest the following options for the geographic definition of eligible renewable generation sources:

(a)
Only projects located in Massachusetts would be eligible.

(b)
In addition to projects meeting criteria (a), projects located outside of Massachusetts, but within the New England Power Pool (“NEPOOL”) would be eligible.  

(c)
In addition to projects meeting criteria (b), projects located within an adjacent control area and that have a transmission path to the NEPOOL transmission system would be eligible.

(d)
In addition to projects meeting criteria (c), any renewable project (wherever located geographically) that has a transmission path to the NEPOOL transmission system would be eligible. 

(e)
In addition to projects meeting criteria (d), any renewable project located outside of NEPOOL, even those without a transmission path to the NEPOOL transmission system, would be eligible.

In all cases, it is assumed that only renewable generation that is purchased directly (or through a credit trading system) by Massachusetts retail suppliers would be eligible to meet Massachusetts RPS requirements. 

3.3.2 Legislative Analysis

The Act does not explicitly define a geographic area within which eligible renewable resources must be located, nor does it explicitly exclude renewables from particular locations.  

The Act does, however, provide significant guidance.  First, the statement that new renewables must “provide a minimum percentage of [the supplier’s] kilowatt-hour sales to end use customers in the commonwealth” implies that the renewable generation must be directly associated with serving those sales.  Similarly, the Act defines the baseline fraction of existing renewables in terms of the percentage of Massachusetts sales which is “derived from existing renewable energy generating sources.”   

Read together, these passages indicate that a renewable generating source not associated with delivering sales to Massachusetts end-users would not qualify as eligible under the Massachusetts RPS.  It follows that for a portion of end-user sales in Massachusetts to be “delivered by” an eligible renewable generation source, the eligible renewable generating sources should be able to displace generation that otherwise would have served the supplier's retail sales in Massachusetts, and attributes should be conserved
.  Under this approach, renewable generation without an electric transmission path to Massachusetts could not be associated with energy sales, and would not qualify as eligible to meet the Act’s RPS requirements. Renewable generation sources located outside Massachusetts would be eligible if they have a credible transmission path to Massachusetts.  Of the options listed earlier, Option (d) appears to most directly follow from this interpretation. Option (e), above, is clearly disallowed by this straightforward legislative interpretation. Option (a), (b) and (c) also appear to be less likely interpretations of the statute’s intent.

This interpretation of eligibility naturally raises two important implementation questions.  First, should renewable generation from remote locations be given the same credit as local renewables?  This question will be addressed below.  Second, for a renewable source to be eligible under the RPS, must its output be actually sold to a Massachusetts supplier?  Alternatively, may its generation and renewable attributes be accounted for separately and its generation be sold outside of Massachusetts and/or NEPOOL.  
3.3.3 Policy Analysis

3.3.3.1 Rationale for Inclusion or Exclusion

The NEPOOL Context

We first address the existing operational and contractual framework in which Massachusetts end-users are served.  Massachusetts electric utilities operate as part of an interconnected network (and electrical control area) known as the New England Power Pool (“NEPOOL”).  Dispatch of generating stations and power contracts, including those that have historically served Massachusetts utilities and end-users, was conducted on a regional basis by NEPOOL and, subsequently, ISO-NE.  New England utilities constructed a tight transmission network so that, to first order, power injected anywhere on the New England transmission system would be suitable as a supply to support sales to Massachusetts end-users.  Under NEPOOL rules, entities serving Massachusetts end-users may meet their load obligations by obtaining generation located outside of the state or outside New England, as long as they procure appropriate transmission arrangements and compensate the system for the electrical losses associated with transmitting the power to their customers.  While most of the power supply serving Massachusetts end-users has historically been generated in Massachusetts or nearby, significant fractions have come from outside Massachusetts and New England.  Looking forward in the New England electricity market, the diversity of power supply sources and contractual arrangements may increase.   

This review of historical context finds no basis for excluding renewables that are located outside MA or NE based solely on their location.  Consistency with historical operations and contractual arrangements suggests that renewables from out-of-state should be considered eligible.

Policy Assessment - Environmental Benefits
Some of the environmental benefits of renewables to Massachusetts end-users are presumably greatest when the renewables are located nearby. For example, many local environmental benefits accrue only to the extent that local fossil generation is offset
.  This would suggest that local (MA or nearby) renewable generation should count more than remotely located generation.

On the other hand, a primary environmental benefit from renewable generating sources - reduction of regional air pollution – is accomplished when energy output from more polluting existing generating plants is displaced (i.e., when the more polluting plant is dispatched less often).  Renewables that are located outside MA and NE, but sell their output into the NE wholesale market, may (in some or many cases) accomplish the displacement (in nearly all cases
) of otherwise dirty fossil generation in the New England region. In fact, global climate change benefits will accrue (at first approximation) to Massachusetts end-user regardless of the geographic location of the facility. Displacement of NE generation could also potentially serve to reduce production-related impacts such as water consumption and fuel transportation impacts (e.g., truck and barge traffic).  While transmission contracts are only indirectly related to the specific use of a transmission line, a transmission contract to the New England region does not assure that the renewable generation will always offset New England generation.  But, as the energy generated and consumed within a control area must be equal, energy imported into New England must offset generation that would otherwise be generated within New England.  So long as the renewables are associated with such an import, verifiable via a credible accounting system, then renewable generation can be said to be available for a retailer’s RPS compliance (attributes are conserved), and the renewable supply can be said to offset other New England generation.

Massachusetts suppliers operate as part of an integrated wholesale market and transmission grid.  As a result, it is impractical to identify the specific generation that is displaced by renewables that serve Massachusetts end-users, or to distinguish the difference (if any) between energy displaced by renewables located in Massachusetts versus other NE states.  On the other hand, we know that MA is a significant fraction of NEPOOL, and that a very substantial fraction of the marginal New England thermal generating stations are located in MA.  For this reason, displacement of NE generation is meaningful from an environmental perspective, and may be considered more meaningful than displacement of generation outside NE.

This analysis suggests the following:

· Remote renewable generation without a transmission path to New England
, such that an import of renewable can be deemed to occur, would not respect a conservation of attributes (the energy and attributes within the control area balance), would not be able to displace generation (and therefore emissions) in Massachusetts or New England, and should therefore not be deemed eligible.

· Though local renewable generation may offer a higher probability of providing local environmental benefits, renewable generation located outside of Massachusetts and New England that sells into New England via a transmission contract can frequently provide sizable environmental benefits to the Massachusetts regional. Accordingly, if the goal of renewables development is to provide environmental benefits to MA end-users, then it is reasonable (providing other conditions are met) to consider renewables in MA, NE, and outside NE as eligible for MA RPS, as long as those resources have a contractual commitment (as evidenced by a delivery of energy associated with renewable generation, or the actual net transmission of energy into New England) to sell their power into New England.   These resources would be included in the baseline fraction, and would be considered eligible resources that retail suppliers could use to satisfy MA RPS requirements. As a practical matter, of course, transmission constraints and costs will limit the geographic flexibility of resource location, thereby ensuring that resources are located in some proximity to the New England region.

Policy Assessment - Other Benefits of Renewables

Other benefits that renewables might provide to the Commonwealth include increased portfolio diversity (including reduced reliance on fossil fuels and imported fuels) and increased employment and economic development benefits. In each of these cases, as with environmental benefits, the benefits accrue most directly when renewable generation is located in close proximity to Massachusetts, but do not diminish in entirety if the renewable generation is sold into the state via a transmission contract. 

Credibility – Credibility could be compromised by the inclusion of remotely sited renewable generation in the Massachusetts RPS. For example, the use of biomass generation in California to meet the Massachusetts RPS may not seem fair or credible to Massachusetts end-users and generators, and beyond a reduction in global climate gases, would not provide significant environmental benefits to the Commonwealth. However, an actual delivery (transmission path) requirement would effectively preclude such extreme situations from occurring, thereby increasing the perceived credibility and fairness of the Massachusetts RPS.  
3.3.3.2 Implications

One of the key implications of a broader interpretation of the statute to allow greater geographic flexibility is that the costs of the RPS to Massachusetts retailers and customers will surely decrease as less expensive renewables developed outside the region are allowed to sell their power into the region via the RPS.  Many renewable generation opportunities are tied to proximity to specific locations – presence of wind, water, landfill methane, biomass fuel, etc. – as well as local infrastructure issues (labor costs, taxes, ease of permitting, etc.)]  The broader the region, the greater the likelihood that it will encompass lower-cost sites.  Excluding resources based solely on geographic location would reduce the number of new sources that could potentially comply with the new RPS requirement.  This could increase the cost to suppliers (and, therefore, end-users) of RPS compliance.  Similarly, a tight geographic constraint would reduce the number of existing sources competing to serve the existing RPS requirement.  Given that a majority of existing renewables in New England are held by a small number of owners, limiting MA RPS eligibility to renewables located in MA or NE would increase the potential for market power in the existing renewables sector.
On the other hand, allowing this renewable generation to be sold into the state may threaten the existing stock of renewables in New England, which may be unable to meet the low cost of out-of-region renewables.  This is especially true if out-of-region renewables are not economically vulnerable and/or receive special subsidies or treatment (e.g., are included in a utility’s rate-base) that allow those resources to be sold at a discount. (some of these issues are addressed in Section 4). In these cases, the environmental and other benefits of the RPS to Massachusetts end-users could decrease.

3.3.3.3 Technical and Practical Constraints
Several practical and technical issues will have to be addressed by the DOER if out-of-region renewables are to be allowed to meet the Massachusetts RPS:

First, under a contract-path-based Massachusetts RPS compliance system which did not allow unbundling of attributes, distant renewables would have to sell their electrical output into the New England portfolio of a Massachusetts retail supplier to receive RPS credit. Under a system which did allow unbundling of attributes from energy, the DOER will need to make a decision as to whether renewable energy credits can be sold to Massachusetts retailers if the renewable generation itself is not sold into Massachusetts or New England.

Second, regardless of the accounting approach utilized, DOER will need to determine how out-of-region generation can be verified for compliance with the Massachusetts RRS Retail information disclosure constraints, the need for policy consistency, and the desire to avoid double counting of renewable energy generation will all be key consideration in this determination.

Third, DOER will need to consider the treatment of electrical losses by out-of-region generators. Renewables outside New England may systematically incur an additional layer of losses relative to resources located within New England. In an instance where one class of renewable resources systematically faces greater losses than another class, equity considerations would argue that losses incurred to reach New England should be quantified.  Considerations of accuracy and cost would suggest the use of a simple approximation (e.g., apply an average NYPP loss factor to all renewables originating in NYPP). The treatment of losses will need to be reviewed in the DOER’s consideration of administrative issues and its comprehensive design proposal.  One option would be to require renewable generators outside New England to demonstrate the amount of their output that is deemed (in wholesale market settlement) to reach New England or (in the case of a tradable credit system) to demonstrate a reasonable equivalence.

3.3.4 Recommendation

Based on the legislative and policy analysis offered above, for grid-connected renewable resources that sell their output (i.e., excluding resources that produce off-grid and behind-the-meter generation), we recommend that eligible sources should meet one of the following tests:

· Located in Massachusetts and selling its output (and/or credits) to retailers that operate in Massachusetts;

· Located outside Massachusetts, but electrical output transmitted to the New England transmission grid and sold within New England to retailers that operate in Massachusetts; 

· If the RPS is administered through a method in which the renewable attribute of generating sources are unbundled from the sale of their electrical output, such resources must ultimately be rebundled with an equivalent amount of energy (over the applicable settlement period) that is actually delivered to the ISO-NE market (e.g. a credible transmission path, or demonstration of actual delivery of energy to the New England transmission grid must be demonstrated). Within New England, the total quantity of energy and attributes (adjusted for losses) must be equal.  Credits, certificates, or other mechanisms representing attributes must be accompanied by an equivalent amount of energy, or this will not hold.  If from outside New England, attributes must be accompanied by an energy transaction of the same magnitude.

We also note that the issue of whether the renewable component of an import of undifferentiated system power qualifies for the RPS is not distinct from the treatment of system power in general.  The treatment will be largely of the accounting/verification system, and will be addressed in considering such issues elsewhere.

3.4 Eligibility of Behind-the-Meter Generation

3.4.1 Background 

In many instances, generation may be located on the premises of an end-use (retail) electric customer.  If a resource is wired to the “up-stream” or utility side of the end-use consumer’s electricity meter, then it is introducing energy directly into the electric grid, and is clearly in the wholesale power supply market.  This is true whether the resource is remotely-sited or sited on a customer’s premises.  Behind-the-meter generation, generation of electricity which is wired to and fed into the electrical system on the “down-stream” or end-use customer’s side of a retail electricity meter
, will serve (at least in part) on-site load, and therefore will influence what is measured on the retail electric meter.  Even if the quantity of generation exceeds the on-site load, at least the production from such generation used on-site will not show up in the conventional accounting of the supply backing a retail supplier’s sales to end-use customers.  Therefore it is the treatment of behind-the-meter generation for RPS compliance purposes that concerns us in this Section.   

While behind-the-meter generation is fairly common with industrial co-generation, most of it would not be considered eligible renewables.  Some Massachusetts consumers have behind-the-meter generation in place today using eligible renewable resources.  Examples range from kilowatt-scale rooftop solar photovoltaics installations, to small wind turbines, to a 200 kilowatt scale digester-gas fuel cell at the Deer Island waste treatment facility, to small industrial biomass boilers (the vast majority of which we presume will not meet the low emissions, advanced boimass eligibility requirement).  Although presently this phenomenon is not widespread, it could grow in significance as consumers large or small decide that they want renewable generation on-site for reliability, increased independence or improved environmental image.

Clearly, behind-the-meter generation using eligible renewables will provide environmental benefits, but should it be eligible to help retail marketers meet their RPS responsibilities?

3.4.1.1 What Will This Issue Impact?

In the short term, behind-the-meter generation will not likely have a big impact on the overall amount of renewables that are developed and will not be able to easily compete with new central station renewables on a cost basis, but eligibility for the RPS could result in product innovation and increased penetration while enlisting customers in the marketer’s search for RPS compliance.

Although initially only a niche market, customer-sited generation may provide additional flexibility in the options that retail marketers can pursue to satisfy their RPS obligations. If behind-the-meter generation can be used to satisfy the RPS, then consumer interest and retail marketer need may be harnessed together to the benefit of both, and to the benefit of technology commercialization. Also, retail marketers may see on-site generation as a potential profit center, which could lead to product innovation, increasing their motivation to use on-site generation to meet the RPS requirement. 

3.4.1.2 Options

Conditions influencing the potential eligibility of behind-the-meter generation for RPS compliance can be analyzed by dividing the potential situations into two broad categories, with several sub-categories, as follows:

16. Production in excess of on-site use.  The amount of generation exceeds the amount of on-site electric load, such that some quantity of electricity is sold into the grid.  Prior to retail choice, the only potential buyer of such generation was the local distribution utility, who by law was required to purchase such generation at administratively determined rates.  With retail choice, it is now possible in concept for a retail supplier to contract for such excess generation, at market-based prices, although we are unaware of any examples to date of such a transaction
.  This category includes both facilities that qualify for net metering
 and those that do not
.  This distinction may influence how much generation is considered potentially eligible for RPS compliance (as well as metering and verification issues), but does not appear to influence not whether or not such generation should be eligible.  This generation could be located:

a. In Massachusetts; or

b. Outside of Massachusetts.

17. Production consumed on-site (as measured at the retail electric meter).  The amount of behind-the-meter generation that goes to meet a retail customer’s on-site electric usage.  In our view, the most important distinction in this case is who owns the production from the renewable facility:

a. Retail supplier has title to the energy
 produced by the behind-the-meter generator at the generator bus.  This condition can result from either the retail supplier owning the generation equipment, or contracting to purchase its output from the entity that owns the system.   This situation could fall into one of the following categories:

i. generation and retail customer are located in Massachusetts, and the retail supplier owning title to the generation is also is the retail supplier to the customer for any  retail electricity supply purchased from the grid;

ii. generation and retail customer are located in Massachusetts, and the retail supplier owning title to the generation is different from the retail supplier to the customer for any retail electricity supply purchased from the grid;

iii. generation and retail customer are located outside of Massachusetts.

b. The behind-the-meter generator is owned by the customer or another party other than the retail supplier and the retail supplier has no contractual title to the electrical output of the facility.  There is no retail sale of the electricity production to the customer.   
3.4.2 Legislative Analysis

The Act does not address issues of behind the meter generation directly.  Its language does imply three related points, however:

· Eligible renewable generation must be part of kilowatt-hour sales to end use customers, as the Act states that “Every retail supplier shall provide a minimum percentage of kilowatt-hours sales to end-use customers in the commonwealth…” . M.G.L. c. 25A, § 11F(a)

· There must be a retail electricity sale of electricity, which requires a transfer of title from retail supplier to end-use customer.  This is suggested by the phrase quoted in the previous bullet.  It is also suggested by the definition of a new renewable energy generating source as “one that begins commercial operation after December 31, 1997” ( M.G.L. c. 25A, § 11F(a)).  Commercial operation implies that the electricity must be “in commerce”.

· The sale of electricity
 likely needs to be to end-use customers in the commonwealth, as stated in the Act.

Several conclusions follow from these observations:

18. The Act would appear to treat production from behind-the-meter generation in excess of on-site use in the same manner as other generation eligible for RPS compliance.   It may be located in Massachusetts, or elsewhere to the extent allowed (see Section 3.3) and verifiable.

19. The Act might allow energy sales from production consumed on-site to qualify as eligible for RPS compliance under certain conditions.  Specifically, if there were a transfer of title to the electricity produced by a behind-the-meter generator by virtue of a sale of that electricity to the on-site customer, and the customer and facility are located in Massachusetts, then the DOER might considered that production eligible for RPS compliance.  Generation outside of Massachusetts used by the customer would appear to fail the test of sales to end-use customers in the Commonwealth. Similarly, it is doubtful that equipment sales, or ownership by an entity other than the retail supplier would meet the language of the Act.

3.4.3 Policy Analysis

3.4.3.1 Rationale for Inclusion or Exclusion

Production in excess of on-site use.  From a policy perspective, generation in this category that meets any of the other eligibility restrictions placed on generation fed into the grid upstream of the retail meter should be considered eligible.  Certainly generation anywhere in New England would qualify, as would generation and attributes beyond New England associated with a credible transmission path to the New England grid, as discussed in Section 3.3.  The practical questions are how to account for this generation, and who gets credit for it.  The first question is straightforward, as this generation is accounted for in today’s electric system.  It also appears obvious that the entity to get credit for this renewable generation would be the purchaser of the excess energy.

Production consumed on-site.  From the policy perspectives of environmental benefit, fuel source diversity, and economic and employment benefits, it is difficult to distinguish behind-the-meter production from production elsewhere: the same physical flows and impacts result if a generator is interconnected immediately upstream or downstream of the retail meter.  Fundamentally, both produce the same desired environmental and economic result. Any behind-the-meter renewable generator displaces kilowatt-hour sales of less environmentally preferable resources, and adds diversity to the resource mix (another public policy goal). The challenges are both legislative (addressed earlier) and practical: can enforceable rules be devised to address behind-the-meter generation used on-site in a credible manner, such that it can be accounted for and verified properly?  This is much more straightforward if the retail supplier owning title to the generation is also  the retail supplier to the customer for any  retail electricity supply purchased from the grid.  In this case the retail supplier serves the same total load and has the same total renewable supply as if the renewable generation were not behind the meter
.  

3.4.3.2 Implications

Based on the legislative and policy analysis, a narrow approach would be to allow only the portion of electricity not used on site by the customer to be counted towards the RPS, because the output used on site is not a sale and is not a commercial operation.   The narrow approach is fairly constraining, as it misses the opportunity to cost-share the installation of distributed renewable generation between retailers and customers.

The legislative analysis would seem to allow for a broader approach, with inclusion of production consumed on-site if the retail supplier has title to the production and serves the retail customer the balance of its needs from the grid, and if the customer and facility are located in the Commonwealth.  In this case, there is a mechanism for customers and retail suppliers to collaborate and cost-share.  If there is value to qualifying, such that more generation would be built if this approach were allowed, the market would find ways of structuring transactions for retailers to take title to the production and for that production to thereby qualify for the RPS.

3.4.3.3 Technical and Practical Constraints

Finally, there is the question of how behind-the-meter generation would be metered and tracked for disclosure purposes, as well as for proving RPS compliance. The mechanics of tracking this generation must be addressed, in a manner that is not too burdensome.

If the RPS uses the same tracking system as is used for information disclosure, it may be difficult to track behind-the-meter generation, and therefore loads.  Because the generation is behind the meter, both the production and any amount consumed on site by the customers is not seen by the system.  The load is simply reduced from what it would have been (i.e. generation netted from load).  To properly account for the fraction of supply to retail customers represented by the behind-the-meter generation, one would need to add both the displaced load and the generation back into the equation.

On the other hand, if a renewable energy certificate or credit trading system is developed for the RPS and is subsequently adopted for verification and disclosure purposes, small systems should be able to participate easily.  However, the system would have to be comprehensive enough to ensure that the total attributes and the total energy load were equal.

3.4.4 Recommendation

· We recommend that the DOER treat as eligible all production from behind-the-meter generation in excess of on-site use, whether the customer and generation are located within or outside of Massachusetts, provided that it meets other eligibility requirements (such as geographical location or transmission limitations on imports).  

· DOER may wish to consider (perhaps at a later date) allowing for RPS compliance any production from behind-the-meter generation that is consumed on-site, if the retail supplier has title to the energy production, the generation and retail customer is located in Massachusetts, and the retail supplier owning title to the generation is also the retail supplier to the customer for any retail electricity supply purchased from the grid.  Such consideration should be subject to necessary information systems being in place and the demonstrated verifiability of the transaction.  If the retail supplier owning title to the generation is different from the retail supplier to the customer for any retail electricity supply purchased from the grid, there will be a much steeper hurdle with respect to credibility and verifiability, but the DOER should be open to allowing such generation should these issues be adequately addressed.  If unbundled attributes can be transacted in a secondary market, it is possible that the hurdles may be different, and we will explore that when we analyze credit trading systems.

· Any production given credit for RPS eligibility would need to be metered
.  Measurement and verification of eligible loads is critical to allowing such resources to be counted towards RPS compliance.  These issues will be addressed in a subsequent paper.

3.5 Eligibility of Off-Grid Generation

3.5.1 Background 

Off-grid generation is defined here as generation used to supply the needs of loads that are not connected to or have the option of being supplied from the integrated electric grid.  Examples included remotely sited homes (for instance on inhabited islands lacking underwater cables), or supply to remote uses such as communications equipment and highway lighting and call-boxes.  Off-grid generation is typically, but not always, coupled with electric storage capacity such as batteries.  The capacity of off-grid power is probably very small, and the renewable component of this is even smaller.  In some off-grid applications, such as remote communications equipment far from the grid, renewable use is fairly high.  To the extent that small photovoltaic systems, for example, are utilized off grid, the question is whether their output should be counted in meeting the RPS. 

3.5.2 Legislative Analysis

As discussed extensively in Section 3.4, using off-grid generation to meet the RPS seems to conflict with the “sales to end use customers” language of the Act.   Because it is off-grid, it is difficult to conceive of how such generation could be used to provide kilowatt-hour sales to end-use customers, to the extent that the a supplier to an off-grid customer is not subject to the Act, and would not be defined as a retail supplier, to whom the RPS applies.

To conceive of allowing retail suppliers to grid-connected end-use customers to apply off-grid renewables towards meeting their obligations, the following conditions would have to hold to be consistent with the Act (based on the legislative analysis in Section 3.4.2) .  First, at a minimum, the retail supplier would need to have title to the energy and sell it to the off-grid customer, rather than selling the equipment to the off-grid customer.  The load would have to be added to the retail supplier’s total sales to end-use customers in the Commonwealth.  Finally, if off-grid generation were to count, the generation and load would certainly need to be located in Massachusetts, for otherwise the sale could not be to an end-use customer in the Commonwealth.

3.5.3 Policy Analysis

3.5.3.1 Rationale for Inclusion or Exclusion

For the same reasons as discussed in Section 3.4.3, there is desirable environmental and economic benefit to the use of off-grid renewable generation, relative to the alternatives.  In many cases the alternative is a diesel or gasoline generator, for example.  The principle rationale for including off-grid generation in RPS compliance is that it will support the environmental goals of the RPS. On a policy basis, there is no reason to exclude it.

3.5.3.2 Technical and Practical Constraints

The most obvious constraint is that there is no way to get the physical electrons onto the grid supplying the retail supplier’s end-use customers. However, if for policy reasons off-grid generation were deemed eligible, then technical implementation of including off-grid generation would work similar to the approach suggested for behind-the-meter generation. The generation would have to be metered and verified, the production sold to the off-grid customer, and the measurements reported periodically to the DOER. The corresponding load would have to be added to the load of the retail supplier for determination of RPS compliance.

The most daunting challenge is the measurement, accounting and verification.  If a credits or certificates system is adopted, in concept the administration would be more straightforward.  

3.5.4 Recommendation

We recommend that, at this time, DOER not accept off-grid generation as satisfying RPS requirements.  Although policy analysis might support its inclusion and it could be done technically, the legislative analysis is fairly strong against its inclusion, and the practical constraints associated with measurement and verification are significant.  In practice, off-grid generation will contribute very little to the overall volume of renewables necessary to meet the RPS requirements.  If the measurement and verification issues are addressed and a certificates or credits system is adopted, DOER may wish to reconsider allowing off-grid renewables to contribute towards RPS compliance under the limited conditions identified in this analysis.

4 Eligibility Exclusions

In this section, we explore whether there are categories of resources which should be excluded from RPS eligibility, because they are otherwise supported, and therefore may neither require nor merit policy support funded by retail electric customers in the Commonwealth.

4.1 What Does the Act say?

There is nothing in the Restructuring Act to suggest such exclusions, or to explicitly limit such exclusions.  This suggests that to the extent DOER is free to develop regulations on this matter that are not precluded by the Act, DOER may consider limiting eligibility based on the need for policy intervention. 

4.2 Issues

We explore (i) whether renewable resources that are not vulnerable, i.e. would not cease operation as a result of RPS ineligibility, should be excluded from eligibility, and (ii) whether renewable resources receiving subsidy funding from the Massachusetts Renewable Energy Trust Fund, other similar funds from other states, or Federal subsidy funds,  should be excluded from RPS eligibility.

We do not directly address the overlap with renewables-related non-subsidy supports, such as other RPS programs, in this paper. We assume that resources used for compliance with RPS requirements in other states cannot also be eligible in Massachusetts – this is a clear instance of double counting. Further, the interaction of the Massachusetts RPS with any national RPS will be addressed in a subsequent policy memorandum. 

4.3 Eligibility Exclusions due to Lack of Vulnerability

In White Paper #4: “Treatment of Existing Renewable Resources,” a number of categories of renewable projects were identified which might not cease operation as a result of RPS ineligibility, even if high-cost.  These resources cannot be considered vulnerable, and therefore may not merit support from Massachusetts customers. 

4.3.1 Background 

4.3.1.1 What Will This Issue Impact?

In general, this issue applies to resources not eligible as new renewable generation, although there may be some exceptions.  Resolution of this issue will influence (i) whether all or a subset of RPS-eligible generation types may be used for RPS compliance; (ii) whether customers in the Commonwealth must subsidize utilities or their customers in other jurisdictions; (iii) the quantity of eligible existing renewable resources available to supply the RPS in Massachusetts; and (iv) the the cost to retail suppliers to comply with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts.

4.3.1.2 Context

In particular, resources identified in ”White Paper #4: Treatment of Existing Renewable Resources,” as candidates for such exclusion included:

20. Resources in regulated rate base.  An example might be resources in the portfolios of regulated, vertically integrated, investor-owned utilities (IOUs) who have not been opened to retail choice.  While several surrounding states have not opened fully to retail choice, most will have done so shortly.  IOUs throughout the region will generally be open to retail choice by 2002.  

21. Those held by Municipal Light Plants or other public power entities with captive customer bases.  Examples include Massachusetts Municipal Light Plants (as well as those in other states); nearby provincial utilities where retail choice has not been (or will not soon be) implemented (Quebec or New Brunswick, for example); and Federal or state power authorities
.  Some of the entities in this category may have decided as a matter of policy to develop renewables for export, a factor discussed in Section 4.3.3.2 below.

22. Generators whose above-market revenues mitigate stranded costs of customers outside of the Commonwealth. For example, any over-market revenues from the sale of energy from the renewable QFs under contract to Maine’s utilities is may be passed along to Maine ratepayers as stranded cost mitigation.

4.3.2 Legislative Analysis

There is no indication in the Act regarding such exclusions.

4.3.3 Policy Analysis

4.3.3.1 Options

Options available to DOER include:

23. Exclude any resource in rate base of captive retail customers, or for which resale results in stranded cost mitigation for distribution service customers other than those subject to the Massachusetts RPS, possibly exempting renewables sold by (or originating with) entities that can identify a clear record prior to December 31, 1997, verifying explicit decisions to develop or procure renewables for sales beyond native load
.

24. Derating the value of resources identified in #1 above by conferring (an admittedly arbitrary) half credit towards RPS compliance to resources. 

25. Making no exclusion based on the factors discussed in this section.

4.3.3.2 Rationale for Inclusion or Exclusion

There are several reasons to exclude the types of resources identified above from RPS eligibility.  Foremost is that their eligibility would result in transfer payments from Massachusetts customers to others (utilities or their customers) with little or no policy benefit.  There is little policy justification for including such resources, and policy objectives do not appear to be compromised by excluding them.

There are issues or concerns associated with such exclusions, however.  First, an unstable supply-demand balance may result.  Consider that, as a region shifts from a monopoly regime to one with retail choice, the entire renewable stock of that region may instantaneously become eligible, causing a sharp discontinuity on the supply and demand balance (and hence market price) of eligible renewables. 

Second, it is important to note that public power entities are extensions of democracies governed, directly or indirectly, by their constituents, and acting in the interests of their constituents.  Such entities may decide, with ratepayer consent, to procure or develop renewable resources in excess of their needs specifically for wholesale sale to others.  In such a situation, DOER has no business interfering with the sovereignty of such decisions.  Such resources are arguably on equal footing with merchant plants and should be deemed eligible.  

4.3.3.3 Technical and Practical Constraints

It may be challenging for DOER to develop a rule clearly identifying and verifying the specific situations appropriate for exclusion.  DOER may have to rely on a retail supplier’s attestation, or on the renewable energy credit certification process (if such a process is used).  For example, it may be difficult to identify or distinguish resources specifically developed or procured by public power entities for sales to others that are currently being carried in rate base, from any other renewable resources they may possess.

Practically, most of the situations of concern identified here are likely only transitory. For the first category, assuming restructuring in New Hampshire is released from its legal deadlock shortly, of nearby states only Vermont’s IOUs will fit this category (although energy could still be wheeled from Midwest or mid-Atlantic states).  Even in Vermont, resource divesture appears likely for the IOUs.  Therefore, this category may not continue to be of concern in the long run.  Ultimately, stranded cost mitigation mechanisms will expire.  Situations likely to remain in any of the three categories (except perhaps Quebec, New Brunswick) will dwindle rapidly.

If an RPS applying to existing resources is not established until 2003 or beyond, there may be little effect to implementing such an exclusion.  If however, a requirement to maintain the historical baseline usage of renewables is implemented earlier
 then the effect may be acute in the near term. 

4.3.4 Recommendation

Though there is some policy basis for making exclusions of the types described above, counteracting legislative, policy, technical, and practical considerations discussed here may make such exclusions cumbersome or difficult to apply fairly, effectively.  For this reason, we believe it may be impractical to implement any of the eligibility exclusions identified here.  
4.4 Eligibility Exclusions due to Subsidy Funding

4.4.1 Introduction

Many RPS-eligible facilities have or may receive either direct or indirect subsidy funding.  This likelihood may lead to two possible impacts which may run afoul of RPS design principles.  First, by allowing subsidized projects to be used for RPS compliance, the RPS may not be as beneficial
 as if such projects were not eligible.  In other words, projects which may have been built and sold into the market without RPS support may be used to supply the RPS, displacing other projects which might have been brought on-line or saved from potential attrition.  Second, if subsidized renewable generators are eligible for RPS, then an un-level playing field may be created -- the RPS may not be as fair
 as if such projects were not eligible.  In this case, it could be argued that an unfair advantage accrues to some subsidized projects as they compete head-to-head against projects without subsidy for the RPS, especially, as one DOER Advisory Group member pointed out, in a baseline requirement where subsidized new projects may compete against unsubsidized existing projects.  Because the Act also established the Massachusetts Renewable Energy Trust Fund (MRETF) to support (in part) development and use of renewable energy in the Commonwealth, we are faced with the likelihood of very tangible examples of this situation.

We examine in this section whether there may be a legislative or policy basis for excluding any resources from RPS-eligibility based on receipt of subsidy funding. 

4.4.1.1 What Will This Issue Impact?

Resolution of this issue will influence (i) whether renewable generators receiving subsidies are eligible in whole or in part for Massachusetts RPS compliance; (ii) the amount of renewable generation that will be developed and maintained in the market, i.e. the degree to which the impact of renewable subsidy programs and RPS requirements are cumulative, or whether direct or indirect renewable energy subsidies lead to additional renewables; and (iii) the cost to retail suppliers to comply with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts.

4.4.1.2 Context

Restructuring legislation has led to the creation of funds – collected as Systems Benefit Charges (SBC) from retail ratepayers by their distribution service providers - aimed at supporting the development or use of renewable energy in several states in the northeast: Massachusetts, Connecticut, Rhode Island, New York, New Jersey and Pennsylvania.    While the targets for such SBC funds may be broader than supporting renewable generation, it is within the mandate of each to use its funds for such a purpose.  With the exception of Rhode Island, none of these states has fully developed and implemented a plan for spending this money. Similar funds in California have been allocated by the California Energy Commission to programs funding a wide range of activities, including exiting renewable, new renewables, public education, and buyers of qualifying renewable energy.

Federal subsidies, such as the production tax credits available to wind and closed-loop biomass, may also skew competitive opportunities for renewables vying to supply the RPS.  Other direct and indirect subsidies for some renewables come from the state or Federal governments.  Of course, subsidies present at some point in the fuel cycle pervade the entire electric energy generation landscape, from nuclear to fossil fuel supplies or waste disposal.  Holding renewables to a higher standard than non-renewable resources may be counterproductive from the perspective of RPS policy objectives.  

4.4.2 Legislative Analysis

It is possible to infer that in separately establishing the RPS requirement and the MRETF, that the legislature meant for their impacts to be additive.  This would imply that MRETF-funded renewables not be eligible for RPS.  However, the Act gives no further direct or indirect hint at such an exclusion.  It is just as reasonable to infer that the MRETF is intended in part to aid the transition to the RPS, and to make compliance cheaper and feasible (i.e. assure that there is new available).  This follows in particular from the sequencing of the two approaches: the MRETF is funded by the Act starting in March 1998 through 2002, at a higher level than from 2003 on, while the RPS licks in for new renewables commencing in 2003. Similarly, one could infer from the Act that the administrators of the MRETF have the flexibility to more easily address the SBC/RPS interactions in their fund distribution process than does the DOER in the RPS design process. Ultimately, there is no direct basis in the Act suggesting that the DOER must, or should, exclude any resources from eligibility based on receipt of subsidy funding.

4.4.3 Policy Analysis

4.4.3.1 Options:

There are several options available to DOER in considering RPS-eligibility exclusions based on a generator’s receipt of subsidy funding.  DOER could:

26. Exclude  projects with direct
 or indirect
 subsidy.  This option is based on the arguments that (i) subsidies and RPS are intended to lead to incremental generation, and (ii) that allowing subsidized projects puts other eligible generators at a competitive disadvantage.  There are a few sub-options:

a. excluding resources with direct or indirect funding from just the Massachusetts Renewable Energy Trust Fund; from any state fund, or from any source including Federal income tax credits. 

b. Only generators with direct or indirect subsidies over a certain threshold of a specified percentage (e.g. over 25% of levelized lifecycle cost) or absolute value (e.g. over 1¢/kWh subsidy) are excluded, recognizing that there is a  materiality threshold, and that it may not be reasonable to treat plants with minor and major subsidies as equivalently positioned.

2. Exclude all projects in receipt of direct subsidy funding.  The rationale and sub-options are the same as #1, but this alternative also recognizes the difficulty in tracking and assigning indirect subsidies.  

3. Exclude no projects from RPS eligibility based on subsidy finding.   This option follows from the potential unfairness of excluding generators with radically different amounts of subsidy, the difficulty for DOER in ascertaining whether direct or indirect subsidies have been taken, and the recognition that even a subsidized plant may not have come on-line without RPS eligibility.

4. Partial exclusion.  This approach would exclude from RPS eligibility a fraction of the generation from projects based on the magnitude of subsidy funding.   It recognizes that subsidies can vary greatly in magnitude; that outright exclusions will raise costs to retail suppliers and customers, and that appropriate adjustments might in theory allow a level competitive playing field without requiring outright exclusions.  

4.4.3.2 Rationale for Inclusion or Exclusion

There is some policy basis for exclusion.  Effective and efficient application and allocation of public and private funds towards the policy objectives of RPS and renewable subsidies would avoid creation of windfalls and payments to free-riders.

Outright exclusion of indirectly or directly subsidized projects may not be practical or feasible, however.  The impacts of the MRETF investments, grants or other activities (or similar activities of other states) may be diffuse or indirect, and therefore difficult to determine accurately and fairly.  It would be unfair to exclude directly-funded projects while allowing those aided by indirect efforts (such as education, permitting or siting assistance, marketing programs, shared infrastructure, sustainable forestry or other fuel-cycle supports, to name a few).  At the same time, it would also be unfair and inconsistent with RPS policy objectives to exclude any project that has ever received any direct or indirect assistance.  Ultimately, it will be difficult for the DOER to follow the effects of, or even know of, all possible subsidy funding.

If only Massachusetts-funded renewables were excluded, it would appear to be unfair to accept New York or Connecticut-funded renewables.  Excluding generators with federal funding, such as the Federal wind production tax credit (PTC), may in effect rule out whole classes of generation, clearly not in line with either legislative intent or policy objectives.  

As to partial exclusion, we look to the “no double dipping” provisions of the PTC as an example.  In this case, the PTC is reduced by the ratio of the value of other subsidies to the total capital cost of the project
.  As the RPS is not a direct financial subsidy, the only apparent tool available to the DOER would be to derate the kilowatthours of energy (or attributes) eligible for RPS compliance.  Unfortunately, the determination of the appropriate  amount to derate the energy, i.e. what fraction of the value of an RPS attribute constitutes an unnecessary windfall, is not possible without knowledge of cost. In lieu of a visible market price for an RPS-eligible attribute, and known cost characteristics for the generator, it would be quite difficult to determine an appropriate adjustment.  Consideration of the interplay between subsidy and RPS is more feasible for administrators of state trust funds, who can adapt funding programs to account for the presence and value of an RPS.

There are other practical consideration that further complicate the potential for fair and equitable exclusion.  For instance, would a generator be excluded forever, or just while receiving subsidy?  There are many serious practical constraints to DOER implementing any approach to excluding or derating all or a portion of renewable generation that receives subsidies from state trust funds or other sources.  

4.4.4 Recommendation

The Act does not suggest excluding subsidized projects from RPS eligibility.  While there may be some policy reasons to consider such exclusion, any apparent approach runs afoul of fairness considerations or data limitations.  We recommend that DOER not attempt to draw a bright line in such a murky realm, thereby avoiding the likelihood of inadvertent discrimination and litigation.   
It would be more appropriate to worry about this issue from the trust fund administrator’s perspective.   From a process perspective, SBC administrators should consider RPS interactions in their funding decisions (especially for low-cost generation).  They have access to better data than the DOER, have broad discretion on how they use their funds, and have the tools to make funding adjustments (i.e. reduce the amount of funding) if they decide it is appropriate to do so.  If considered in this process, the RPS will be able to better help leverage the trust fund expenditures.

5 Adding Technologies to the Eligible Resource List

5.1 What Does the Act say?

The Act defines a list of eligible renewable resources, but allows for the DOER to add technologies to that list, within limits: 

“After conducting administrative proceedings, the division may add technologies or technology categories to the above list; provided, however, that the following technologies shall not be considered renewable energy supplies: coal, oil, natural gas except when used in fuel cells, and nuclear power.”  (M.G.L. c. 25A, § 11F(b))

Based on this language, it would appear that the DOER has the discretion to add technologies to both the list of eligible renewable technologies, as well as the sub-list of new renewable energy generators. 

5.2 What Will This Issue Impact?

Expanding the list of eligible resources influences (i) whether technologies not currently identified as RPS-eligible renewable resources may be used for RPS compliance; (ii) the overall supply of generation; and (iii) the cost to retail suppliers of complying with the RPS and ultimately the cost of the RPS to end-use customers in Massachusetts. 

5.3 Legislative Analysis

The fact that the Act contained a detailed list of eligible resources is a clear indication of the legislature’s intent to define an initial list.  By placing a requirement for the DOER to initiate a proceeding to undertake any addition to the list, the Act suggests that the DOER would need a good reason or basis for departing from that list.  The Act does not address whether a proceeding could only be initiated at DOER’s discretion, or whether a petitioner could request initiating an administrative proceeding.

The primary direct impacts of changes to the list are to allow specific resources or resource types omitted from the list, and to increase the available supply of eligible resources.  In each of these cases, the DOER or petitioner would appear to need a solid justification for expanding eligibility.  If driven by a desire to add a specific resource or resource type, the case would need to be made that that resource type does not deserve to be omitted, that there are significant policy justifications for inclusion and few if any for omission.  If motivated by a desire to increase eligible supply, the  DOER or petitioner would need to make the case that eligible supply is or will become insufficient absent the inclusion of further resources. 

Clearly, if the DOER were to add to the list of technologies eligible to meet the new renewable standard, the DOER does not have the legislative authority to amend or change the new renewable energy percentage purchase requirement embedded in the Act. Nonetheless, the Act does not clearly indicate whether adding resources to meet the existing baseline fraction would simultaneously result in a need to recalculate that baseline fraction.

5.4 Options

Resource types which the DOER might consider for eligibility might include:

· a broader definition of eligible biomass; 

· fuel cells using fuels that are not renewable, such as natural gas
; 

· any new technology which is arguably renewable that was not foreseen by the legislature;

· originally excluded dual-fuel uses;

·  advanced MSW to qualify as new

· allowing some forms of incremental hydro  (ex: low-head or in-stream hydro, or powering dams with no new impoundment) to qualify as new?; or

· originally excluded categories of behind-the-meter or off-grid generation. 

Process options for reopening the list of eligible resources include initiating an administrative proceeding:

27. at DOER discretion only;

28. at either DOER discretion, or upon DOER’s finding that a petition to DOER has sufficient merit to justify a proceeding; or

29. at DOER or petitioner request.

5.5 Policy Analysis

Our preliminary analysis indicates that renewables supply may dramatically exceed demand (which it does today) for meeting the baseline fraction, but also that attrition of existing renewables in the region may be severe.  Some stakeholders have also expressed concern that the supply of new renewables may be insufficient for compliance purposes.  Expanding the list of eligible technologies may serve as a tool to address the potential of supply insufficiency. Another benefit is that some of the possible technologies that could be added provide substantial environmental benefits with few costs. 

This tool can change the market value of RPS-eligible renewables dramatically, however.  The prospects that introducing a new type of supply may alter the supply-demand balance and undermine the market value of renewables creates a risk that cannot be reasonable managed or predicted.  This risk creates an air of regulatory uncertainty, and may undermine the ability for other technologies to attract financing on attractive terms, and may undermine the entire RPS market.  For these reasons, adding additional technologies  should be done very delicately and with great discretion for purposes of manipulating the amount of eligible supply, for new renewable resources in particular
.  

On the other hand, if a new renewable technology is developed which was not foreseen by the Act but is clearly consistent with its intent and policy, then the DOER should consider adding such a technology.  In this case, there should be no such concern with respect to what such an addition would do to the market price, for it is the purpose of competitive markets to encourage and allow innovation and technological advance, and all market players are subject to such risks going forward.

With respect to the process for triggering an administrative proceeding, process option #2 has a few advantages.  First, a petitioner may have information that DOER does not, and may be better positioned to recognize an event worthy of consideration.  DOER can screen the petition, and if a reasonable case can be made, initiate a proceeding.  Allowing DOER to screen petitions, rather than allowing any request to trigger a proceeding, will avoid wasteful and costly proceedings.  In addition, petitioners are more likely to foresee difficultly in meeting RPS requirements before the DOER becomes aware of such a situation, allowing DOER to consider whether to expand the potentially available supply options in a more timely fashion.  This later issue will be addressed further in a subsequent white paper addressing RPS design options.

5.6 Recommendation

DOER should establish rules allowing it to initiate an administrative proceeding at its own discretion, or upon petition by any party, subject to DOER’s finding of sufficient merit in the petition to justify such a proceeding.  Because there are not likely any known technologies today that the legislature omitted but would have intended to include, and because of the sensitivity of the market value of RPS-eligible renewables to the eligibility decision, the DOER should not at this time seek to expand the list, but rather should wait and see how the market functions without adding technologies. The DOER should take great care to clearly delineate the conditions under which it would seek to expand the list to address supply-demand imbalance, so as to create as stable a market environment as possible for financing. 

Appendix A: Glossary of Key Defined Terms Used in This Paper

The following key terms are used throughout this paper, and are defined and placed in context here as an aid and reference for the reader.

Baseline Fraction 
The actual percentage of kilowatt-hours sales to end-use customers in the Commonwealth which is derived from existing renewable energy generating sources, which the DOER is instructed to determine pursuant to M.G.L. c. 25A, § 11F(a).

Behind-the-Meter Generation
Generation of electricity which is wired to and fed into the electrical system on an end-use customer’s side of a retail electricity meter.  In such a configuration, at least a portion of the generation is consumed on-site by the customer (unless there is no electrical load present at the site), displacing energy which otherwise would have come to the customer premises to serve on-site load through the retail electricity meter.  The reading on the retail meter is therefore less than it would have been had the behind-the-meter generation not been present.  Under some circumstances, on-site generation may exceed on-site customer load, causing a flow of electricity onto the grid.

Existing Renewables
Any RPS-eligible renewable resource which does not qualify as new.

Information Disclosure

This term refers to the disclosure by all Competitive Suppliers and to Distribution Companies of price, resource type, environmental and labor characteristics associated with retail electricity offerings and sales to end-use customers in the Commonwealth pursuant to 220 CMR 11.06.

New Renewables (new renewable energy generating sources)

A new renewable resource for RPS purposes is the subset of RPS-eligible renewables that begins commercial operation after December 31, 1997, or that represents an increase in generating capacity after December 31, 1997, at an existing facility”  (M.G.L. c. 25A, § 11F(a)) and that excludes hydroelectric and waste-to-energy resources (M.G.L. c. 25A, § 11F(b)).  

RPS Eligible Renewable Resources, or RPS Eligible Renewable(s) (renewable energy generating sources)

The types of resources to be considered as “renewable” energy generating sources for RPS purposes as “…one which generates electricity using any of the following: (i) solar photovoltaic or solar thermal electric energy; (ii) wind energy; (iii) ocean thermal, wave, or tidal energy; (iv) fuel cells utilizing renewable fuels; (v) landfill gas; (vi) waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use; (vii) naturally flowing water and hydroelectric; and (viii) low-emission, advanced biomass power conversion technologies, such as gasification using such biomass fuels as wood, agricultural, or food wastes, energy crops, biogas, biodiesel, or organic refuse-derived fuel…”.  The DOER has the latitude to add technologies or technology categories to this list after conducting an administrative proceeding, provided that the following technologies shall not be considered renewable energy supplies: coal, oil, natural gas except when used in fuel cells, and nuclear power.  (M.G.L. c. 25A, § 11F(b)).  (This list is narrowed for eligibility as new renewables.)
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� Chapter 164, of the Acts of 1997 – “AN ACT RELATIVE TO RESTRUCTURING THE ELECTRIC UTILITY INDUSTRY IN THE COMMONWEALTH, REGULATING THE PROVISION OF ELECTRICITY AND OTHER SERVICES, AND PROMOTING ENHANCED CONSUMER PROTECTIONS THEREIN”, Approved November 25, 1997 (hereafter “Restructuring Act).


� M.G.L. c. 25A, § 11F(b).


� M.G.L. c. 25A, § 11F(b).


�  DOER’s consultants have been commissioned to write another white paper exploring the possible interactions of a Federal RPS and the Massachusetts RPS. For that reason, we do not address possible Federal RPS interactions in this paper. 


� Many of these tactics have been either pursued or discussed in this region or elsewhere.


� Advanced fuel processing could occur on-site, or prior to delivery of fuel to the plant (e.g. chemical pre-treatment of the fuel).


� Would include any facility that has produced energy since December 31, 1997, whether or not operation was continuous.


� It is important to note, for context, that California has a significant existing renewables industry, including many sites with older wind turbines ripe for repowering.  In New England, a number of biomass facilities may be ripe for repowering, as well as older fossil-fuel facilities which could be converted to biomass fuel.


� California Energy Commission.  Guidebook – Renewable Technology Program, Vol. 2B: New Renewable Resources Account – Implementation of Auction Results.  January 1999. (http://www.cec.gov).


� A project is defined with the same meaning as a facility: “A group of one or more pieces of generating equipment, and ancillary equipment necessary to attach to the transmission grid, that is unequivocally separable from any other generating equipment or components. Two or more sets of generating equipment that are contiguous, or that share common control or maintenance facilities and schedules and are located within a one mile radius shall constitute a single project.”


� We have omitted other conditions addressing ownership or contracting issues not relevant to our discussion.


� Defined as follows: “repower(ed) -- generically refers to replacing a significant portion of the generating equipment at an existing facility. In the context of this report, refers to an existing renewable generation facility that retrofits its existing facility to the point that the value of the retrofit is at least 80 percent of the value of the renovated facility.”


� Defined as “The value that a project would receive if sold. Can be determined by independent assessor in lieu of sale.”


� In addition, the Act requires RPS compliance to provide a percentage of sales to end-use customers from renewables, also implying a retail commercial energy transaction.


� Important distinctions here might be whether the generation equipment was used in Massachusetts, in the region, or elsewhere.  


� A variation of this option would be to allow only conversion of a non-renewable generator to renewable at the same site.  This may be easier to implement due to the difficulty in determining whether the generator moved from elsewhere was used with non-renewable fuels at the original site.


� such as increased renewable fuel collection capacity at an underutilized landfill gas generator, or increased utilization due to increased biomass fuel combustion at a previously existing biomass or fossil plant.  The first example implies some additional equipment to increase landfill fuel collection.  This is more clearly an increase in generation capacity than the second example, which simply means burning more biomass.  


� A normalized baseline or average historical year, or the highest historical generation at the project or site, are possible bases for this calculation.


� Non-renewable in this context could have two meanings: (i) not renewable in the broadest sense of the term; or (ii) not RPS-eligible renewable.  We believe that, from a policy perspective, the retrofitting of an ineligible (conventional) biomass facility to meet the low-emission, advanced biomass RPS requirement with the same volume of energy production fails this new eligibility test, and that therefore alternative (i) is the preferable interpretation.


� Consider the case where a landfill gas operator replaces a 5-year-old 500 kW generator with a 1500 kW generator, to take advantage of increased fuel availability as well as more efficient equipment.  In this case there is clearly incremental renewable generation to the historical level of production, but the CEC approach would allow all generation at the site to qualify as new.


� Guidelines might include both specific factors, such as addressed in Section 2.3.2, as well as more general guidance based on the the RPS design principles, the provision of environmental benefits associated with new renewables as envisioned in the Act, legislative intent, and/or the degree to which the definition could be easily gamed. 


� Perhaps grouped by either (a) the degree of mobility of the technology; (b) the technology type, or (c) the fuel usage characteristics - those that use no fuel; those that use fuel tied to a location, and those that use a mobile fuel.


� Maine has created such a process in its rules: Maine General Law 65, 407 - Ch. 311- ELIGIBLE RESOURCE PORTFOLIO REQUIREMENT §4.E. Advisory Ruling. Any competitive electricity provider or interested person may request an advisory ruling from the Commission to determine whether a particular generation facility is an eligible generation facility under this section. The Commission shall provide interested persons with notice and an opportunity to be heard on requests for advisory rulings pursuant to this subsection.


� The question remains how any shortfall in production relative to the project benchmark would be treated.


� Environmental Risk Limited, “Summary of Biomass Emissions Data – New England Region”, prepared for Center for Resource Solutions, May 1999, p 5.


� Environmental Risk Limited, p. 5.


� almost a third of which is either netted from load, retained by the facility, or on deactivated reserve.


� Environmental Risk Limited, Table 5.


� A biomass power conversion technology begins with raw fuel, and ends with electric output.  For example, biomass gasification can be considered a two-step conversion process: (i) either a chemical-to-chemical energy conversion technology, or a fuel transformation or preparation technology, coupled with (ii) a combustion technology converting chemical to electrical energy.


� We could infer that the Act means to exclude biomass conversion technologies that are not advanced – whose roll is shrinking.  But this is contradicted by defining gasification, a technology which could be added as a front-end to conventional combustion technology plants, as eligible.  


� Hydrocarbon (or VOCs, volatile organic compounds) emissions can be of concern at times, but because the conditions under which VOCs are emitted tend to be the same conditions – incomplete combustion – that lead to elevated CO emissions, so we belive a focus on CO should be sufficient to capture both.


� Sources include: Environmental Risk Limited, p. 5, Table 4 or Table 5; DOE/EPRI Renewable Energy Technology Characterization, 1997; Future Resources Associates, In., “The Environmental Characteristics of Biomass Energy Use in California (3/17/1997); New England Green-e Standard, approved October 1999; EPS’ E-grid database, 1997 actual data.


� NEPOOL 1998 CELT Report.


� Massachusetts Renewable Energy Collaborative, “Consensus Report to the Legislature on the Proposed Renewable Energy Fund”, July 1, 1997, p. 10. 


� In co-firing, biomass is often separately fed into the combustor, along a separate feeder than the fossil fuel, so it presumably should be easy to measure the biomass input either by BTU content, or perhaps through a separate meter.  


� Over the transmission or distribution system.


� Whether RPS compliance is based upon title to energy from renewable resources, or title to unbundled “attributes” representing the right to claim generation from that resource, attributes must be conserved.  Unbundling is an equivalent construct to settlement-based or contract-path tracking of title to energy… both require that the amount of energy consumed in any region is equal to the amount of attributes “consumed” in the region.  To do otherwise is essentially assures double counting. 


� e.g., given the need for generating capacity in specific areas like eastern Massachusetts, renewable capacity installed in those locations will provide significant environmental benefits relative to fossil generation in that location. Given the lack of transmission capacity, out-of-region renewables cannot be used to displace this fossil generation.  


� There are rare minimum load conditions when the ISO does not have any fossil plants which it can “turn down”, that other types of resources would be displaced.


� Or, if attributes may be unbundled, a verifiable and credible accounting system associates renewable attributes with such energy.


� As a practical matter, behind-the-meter generation will almost always be sited at a customer’s premises. The point is that it does not really matter where the resource is located, but it does matter where it is wired. For this reason the issue here is described as “behind-the-meter.”


� A few retail marketers in California, Pennsylvania, Massachusetts and Rhode Island have contracted with behind-the-meter generators (such as SunPower Electric) to fund the “over-market” costs of photovoltaic systems, but have done so through contract-for-differences type contracts without taking title to the production.


� Net metering allows a customer to in effect run the retail meter backwards, such that generation in excess of on-site load in one hour can displace purchases (whose cost exceeds the revenues available from sales of excess generation) in an hour in which generation was less than on-site load.  Different states have different net metering settlement periods: some are monthly (meaning excess generation from one month cannot be credited against retail purchases in another month), while others are as generous as annual.


� In this case, the generation source will have its own metering.


� If energy and attributes are allowed to be unbundled, the DOER should consider whether title to just the attributes is sufficient for this purpose.


� If energy and attributes are allowed to be unbundled, the DOER should consider whether title to just the attributes is sufficient for this purpose.


� If a different retail supplier serves the customer on whose site the behind-the-meter generation is located, there is a mismatch.  Consider, in case 2(a)(ii), generation is added to the supply of one retailer, increasing the numerator (supply to customers from renewables) without increasing the denominator (total sales to its customers), unless the accounting system specifically makes such an adjustment.  It would be difficult for the retail supplier of that customer to make the corresponding adjustment of adding the customer’s total load to its denominator, decreasing its RPS percentage.


� Although for small generation such as solar photovoltaics, energy metering could be combined with production profiling, sampling or statistical methods.


� New York Power Authority’s renewable resources are priced below the commodity price of electricity, are contractually committed, and are therefore not likely to be resold by NYPA.


� From a practical perspective, DOER may have little basis for distinguishing cleanly between such situations and those in which such public power entities are simply reselling the output from sunk commitments included in rate base.  Therefore, placing the burden of proof on the proponent to provide explicit evidence may be the only way for DOER to implement such an exception.





� As suggested by a number of stakeholders at the December 9, 1999 DOER RPS Advisory Group meeting.


� Beneficial.  Over the long term, the RPS should improve the environment and economy of Massachusetts’ customers and increase the diversity of fuel sources contributing to their electricity supply. (RPS Design Principles, November 18, 1999 draft ).


� Fair.  The RPS should be applied fairly, consistently, and proportionately to all market participants and customers. (RPS Design Principles, November 18, 1999 draft ).


� e.g. financial assistance


� e.g.  education, permitting or siting assistance, marketing programs, shared infrastructure, sustainable forestry or other fuel-cycle supports.


� Energy Policy Act of 1992, Section 1914, Section 45(b)(3).


� While clearly not renewable in the technical sense of the term, fuel cells are listed as renewable resources eligible for funding from the Massachusetts Renewable Energy Trust Fund, even when not using renewable fuels.  The Act makes it clear that natural-gas-fired fuel cells are not on the initial list, but that expanding RPS eligibility to include them would not be ruled out buy the Act.


� The financing argument is less acute for existing renewables than for new renewables, although existing renewables may change hands or make capital investments or retrofits based on their forecast of the value of RPS-eligible generation.
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Gorbel-Thermo Electron (ME)-(Actual/Permit)-estHR

Gorbel-Thermo Electron (ME)-(Actual/Permit)-estHR

Green-e New England (3-phases)

Green-e New England (3-phases)

Green-e New England (3-phases)

1.8448648648648651

3.0

1.614256756756757

2.625

1.3836486486486488

2.25

0.6918243243243244

1.125
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1.0

1.5

1.7434620174346203

1.9875466998754672

2.5

3.1

2.45

2.8

2.198

2.512

2.21925

2.828

5.6

2.618

4.32

2.25

2.63

2.9

MA Permit Level

MA Permit Level

MA Permit Level

CT, ME Permit Level

CT, ME Permit Level

CT, ME Permit Level

VT Permit Limit

VT Permit Limit

VT Permit Limit

LAER

LAER

LAER

Biomass Gasification (alfalfa - Hi-NOx)

Biomass Gasification (alfalfa - Hi-NOx)

Biomass Gasification (alfalfa - Hi-NOx)

Fluidized Bed (avg. CA) (Actual/Permits)

Fluidized Bed (avg. CA) (Actual/Permits)

Fluidized Bed (avg. CA) (Actual/Permits)

Fluidized Bed - ME (Actual/Permits)

Fluidized Bed - ME (Actual/Permits)

Fluidized Bed - ME (Actual/Permits)

Direct-Grate (avg. CA) (Actual/Permits)

Direct-Grate (avg. CA) (Actual/Permits)

Direct-Grate (avg. CA) (Actual/Permits)

Pine Tree Power (MA)-est

Pine Tree Power (MA)-est

Pine Tree Power (MA)-est

McNeil (Vt) -est

McNeil (Vt) -est

McNeil (Vt) -est

Livermore Falls (ME)-permit

Livermore Falls (ME)-permit

Livermore Falls (ME)-permit

Boralex Stratton (ME)-(Actual/Permit)-estHR

Boralex Stratton (ME)-(Actual/Permit)-estHR

Boralex Stratton (ME)-(Actual/Permit)-estHR

Gorbel-Thermo Electron (ME)-(Actual/Permit)-estHR

Gorbel-Thermo Electron (ME)-(Actual/Permit)-estHR

Gorbel-Thermo Electron (ME)-(Actual/Permit)-estHR

Green-e New England (3-phases)

Green-e New England (3-phases)

Green-e New England (3-phases)

1.8448648648648651

3.0

1.614256756756757

2.625

1.3836486486486488

2.25

0.6918243243243244

1.125

1.3825819591618052

1.0

1.5

1.7434620174346203

1.9875466998754672

2.5

3.1

2.45

2.8

2.198

2.512

2.21925

2.828

5.6

2.618

4.32

2.25

2.63

2.9


