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6730-CW-103 - Application of Withee Municipal Water Utility, Clark County, Wisconsin, 
to Construct Water Treatment Facility Improvements 

The Commission approved the Notice of Investigation and directed it be signed by the Secretary 
to the Commission on behalf of the Commission. 

5-AE-153 - Application of American Transmission Company LLC, Wisconsin Power and 
Light Company, Wisconsin Electric Power Company, Madison Gas and Electric Company, 
Wisconsin Public Service Corporation, and Upper Peninsula Power Company for 
Approval of a Project Services Agreement and Common Facilities Agreement and 
Termination of a Transitional Services Agreement 

The Commission modified and approved the Common Facilities Agreement and Project Services 
Agreement requested on behalf of American Transmission Company LLC. 

The Commission directed the Gas and Energy Division to draft an order consistent with its 
discussion. 

5-EI-148 - Investigation on the Commission's Own Motion Regarding Advance Renewable 
Tariff Development 

The Commission discussed the record in this matter and requested the larger utility parties 
(meaning the major independently-owned utilities, Municipal Electric Utilities of Wisconsin, 
WPPI Energy, Dairyland Power Cooperative, and Wisconsin Electric Cooperative Association) 
to collaborate and try to come up with a consensus approach to expanding voluntary Advance 
Renewable Tariffs (ART) in a way that promotes greater statewide consistency in tariff 
offerings, tariff design, and prices. 

The Commission indicated that smaller individual utilities and cooperatives are also welcome to 
join the larger utility parties in this collaborative process. 

The Commission directed that a technical conference will be held on voluntary ARTS in roughly 
60 days, i.e., on or about October 26,2009. The starting point and foundation for this technical 
conference will be presentations by the utility parties on the consensus approach they develop. 
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Public Service Commission of Wiscq!@& O P ~  

Eric Callisto, Chairperson 610 North whitneWH5' 
Mark Meyer, Commissioner P.O. Box 
Lauren Azar, Commissioner Madison, WI 53707-7854 

The Person Addressed 

Re: Investigation on the Commission's Own Motion Regarding 5-EI-148 
Advanced Renewable Tariff Development 

Comments Due: Address Comments To: 
Monday, June 15,2009 - Noon Sandra J. Paske 

Public Service Commission 
This docket uses the Electronic Regulatory P.O. Box 7854 
Filing system (ERF). Madison, WI 53707-7854 

On January 15, 2009, the Commission issued a Notice of Investigation on its own motion in the 
above-referenced matter. 

The Commission requests comments on the Briefing Memorandum. Party comments must be 
filed using the Electronic Regulatory Filing system (ERF). The ERF system can be accessed 
through the Public Service Commission's website at http://psc.wi.~ov. Members of the public 
may file comments using the ERF system or may file an original in person or by mail at Public 
Service Commission, 610 N. Whitney Way, P.O. Box 7854, Madison, WI 53707-7854. 

If you have any questions on this matter, please contact John Shenot at (608) 267-3798 or 
john.sl~enot~~sc.state.us. 

Sincerely, - 

Robert Norcross 
Administrator 
Gas and Energy Division 

RDN:mem:g:\5-EI-148:Request for Comment Letter 

Attachments 

Telephone: (608) 266-5481 Fax: (608) 266-3957 Home Page: http://psc.wi.gov 
TTYITextNet: In Wisconsin (800) 251-8345, Elsewhere (608) 267-1479 E-mail: pscrecs@psc.state.wi.us 



PUBLIC SERVICE COMMISSION OF WISCONSIN 
Memorandum 

May 20,2009 

TO: The Commission 

FROM: Robert Norcross, Administrator ?hd 
Gas and Energy Division 

John Shenot, Policy Advisor 
Commissioners' Office 

RE: Investigation on the Commission's Own Motion Regarding 
Advanced Renewable Tariff Development 

BRIEFING MEMORANDUM 

STATEMENT OF THE PROCEEDING 

Introduction 

The Governor's Task Force on Global Warming issued a final report in July 2008 that 

included more than 60 policy recommendations, including a recommendation that the state of 

Wisconsin develop and implement an Advanced Renewable Tariff (ART) policy by 2009. The 

Task Force noted that if the Commission has authority to establish ARTS without legislation it 

could convene a proceeding to determine the production costs of various distributed renewable 

resources such as solar, wind, small hydro, landfill gas, biogas, and other biomass sources. The 

Task Force further recommended that the ART policy should encompass the following 

principles: 

A. Tariffs should be set according to specific production costs of a particular 
generation technology. 

B. The tariffs should include a rate of return comparable to the utilities' allowed 
return. 

C. The tariffs should be fixed over a period of time that allows for full recovery of 
capital costs. 
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D. Renewable energy credits acquired through these tariffs can be rate-based or sold 
through a utility's voluntary renewable energy program. 

E. When the fixed term of the tariff ends (capital costs of project have been 
recovered), the energy from these systems can be acquired through the utility's 
parallel generation tariff or through a negotiated purchased power agreement. 

F. A utility may apply generation purchased under these tariffs toward its current 
RPS or any successor renewable energy obligation, unless the output is resold 
through a voluntary renewable energy program at retail. 

In response to the Task Force's recommendation, the Commission issued a Notice of 

Investigation on January 15, 2009, opening docket 5-EI-148, Investigation on the Commission 's 

Own Motion Regarding Advanced Renewable TariffDevelopment. The stated purpose of the 

investigation is to examine whether and how to expand the availability and use of ARTs in 

Wisconsin and promote greater uniformity in the ARTs offered by Wisconsin electric utilities. 

The Notice of Investigation included detailed questions on 16 topics related to ARTs for 

which the Commission requested responses from interested parties. Written responses were 

received from more than 30 parties during the public comment period from January 15, 2009, 

through February 17, 2009. Most of these responses came from electric providers and their trade 

associations or from agricultural and biogas interests. 

Terminology 

The Commission has previously approved experimental renewable tariffs for some 

Wisconsin utilities on an individual case-by-case basis. Throughout the record in those 

decisions, the Commission, Commission staff, and parties have used a variety of terms to 

describe these tariffs. In some cases, different terms are used interchangeably to mean the same 

thing while in other cases these same terms can have very specific and significantly different 

meanings. It is normally not possible to understand these distinctions without considering the 

context in which a statement is made. 
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In order to be as clear as possible in this briefing memorandum, Commission staff will 

use the following terminology: 

Net metering is a billing practice that can be used when electricity is generated 
by a utility customer and delivered to the grid. The customer's meter is capable 
of running backwards and records the net amount of energy used minus energy 
generated. If the customer generates more electricity than it uses, the excess 
energy is valued at the customer's retail rate and credited to its account or the 
customer gets a check from the utility. In January 1982 the Commission 
approved a letter order in docket 05-ER-11 requiring that all regulated electric 
utilities provide net metering for customer owned generating systems rated at or 
below 20 kW installed capacity. 

Standard buyback rates are prices that Wisconsin utilities pay for electric 
energy from customer-owned generating systems greater than 20 kW installed 
capacity. These rates are also frequently referred to as parallel generation tariffs. 
The Public Utility Regulatory Policy Act of 1978 (PURPA) required state 
commissions to establish buyback rates for each utility based on the utility's 
"avoided cost." In a June 1983 order (combining dockets 05-ER-11,05-ER-12, 
and 05-ER-13) the Commission established its policy for calculating avoided 
costs in rate cases. The Commission's method bases the buyback rates on each 
utility's on-peak and off-peak marginal energy costs. The annualized cost of 
peaking capacity is divided by the number of on-peak hours in a year and added 
to the on-peak marginal energy costs. The result is an on-peak k w h  rate that 
includes compensation for the capacity value of the generation and an off-peak 
rate set at the marginal cost of energy. 

Advanced renewable tariff (ART) is a term used by many organizations, 
including the Governor's Task Force on Global Warming, to refer to a policy that 
provides an incentive for renewable customer-owned generation by guaranteeing 
the customer a price that is higher than the utility's standard buyback rate. The 
ARTS that have been adopted or proposed to date generally require utilities to 
enter into long-term power purchase agreements (e.g., 10 years) during which 
they will purchase all of the customer-generated renewable energy at favorable 
fixed rates. The rates typically vary based on the technology used to produce the 
renewable energy, with different tariffs applying to wind, solar, etc. 
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Issue One: Should the Commission expand the availability and use of ARTs in 
Wisconsin? 

Background 

ARTs are currently offered in Wisconsin by the five largest investor-owned utilities, one 

municipal utility, and one generation cooperative. Table 1 summarizes this information. Seven 

smaller investor-owned utilities and more than 80 municipal utilities do not offer any ARTs. 

Table 1. ARTs Currently Offered by Wisconsin Electric Providers 

WPPI Energy is offering to buy customer-generated solar energy from member utilities at 

a rate specified in WPPI Energy's Schedule for Purchase of Solar Photovoltaic Energy, with the 

utility passing the full amount through to their customer. More than 40 municipal electric 

utilities in Wisconsin are WPPI members and are eligible to take advantage of this ART, but to 

date only River Falls Municipal Utility has requested and received Commission approval to do 

SO. 

The most fundamental issue in this docket is whether to expand the availability of ARTs 

in Wisconsin beyond the current offerings summarized above. Among the many specific 

questions included in the Notice of Investigation, Question 5c addresses this issue: "Should the 

Commission establish ARTs for all electric utilities regulated by the Commission, or 

alternatively for all investor-owned utilities or all Class A utilities? Why or why not?" 

Electric Provider 
Madison Gas and Electric Company 
Northern States Power Company 
(Wisconsin) 
Wisconsin Electric Power Company 
Wisconsin Power and Light Company 
Wisconsin Public Service Corporation 
River Falls Municipal Utility 
Dairyland Power Cooperative 

Reporting 
Class 

A 
A 

A 
A 
A 

AB 
Coop 

Other? 

J 

Solar? 
J 

J 
J 
J 
J 

Biogas? 

J 

J 
J 

J 

Wind? 

J 

J 
J 

J 
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Comments 

The vast majority of comments registered general support for expanding the availability 

of ARTs, and some were more specific: 

Nearly all of the agricultural interests and biogas project developers that 
responded explicitly requested that the Commission establish ARTs for all 
Wisconsin electric utilities. (Refer to comments from Dairy Business 
Association, Storm Fisher, Clear Horizons, Green Valley Dairy, and Biomass 
Solution.) Some in that group would prefer to go even further to a policy that also 
applies to electric cooperatives not regulated by the Commission. These 
respondents essentially argue that every farm should have the same opportunities, 
no matter who provides their electric service. 

Forest County Potawatomi Community also recommends that all utilities offer 
ARTs. 

RENEW Wisconsin and Clean Wisconsin, in their joint comments, advocate for 
an order expanding ARTs to all utilities regulated by the Commission, but with an 
appropriate program level that does not disadvantage small utilities. 

WPPI Energy and the Municipal Electric Utilities of Wisconsin (MEUW) cited some of 

the benefits of ARTs but did not say explicitly whether they favor expanding availability. Both 

organizations expressed concern about a "one size fits all" approach that would treat 

not-for-profit municipal utilities and other public power entities the same as large investor- 

owned utilities. 

Dissenting opinions came from the Wisconsin Utilities Association (WUA), the joint 

comments of Wisconsin Cast Metals Association (WCMA) and Wisconsin Industrial Energy 

Group (WIEG), and Cooperative Network (formerly known as the Wisconsin Federation of 

Cooperatives): 

WUA states that "an ART is seen as a duplicative and less economical attractive 
measure over that of an RPS. The utilities therefore do not support 
implementation of both an ART and an RPS except when ARTs are voluntarily 
implemented by a utility." 
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WCMA and WIEG in their joint comments state that "using ARTs to meet a 
future RPS cannot be justified economically ... ARTs [carry] a premium on top of 
the already high premiums that accompany large renewable energy projects - a 
double hit for ratepayers ... Industrial Customers have considerable concern about 
expanding ARTs at a time when Wisconsin can ill afford to incur unnecessary 
costs." 
Cooperative Network supports premium-prices for customer-owned renewable 
generation, but feels that the premium should come out of the State's General 
Fund rather than through tariffs, because that would put cooperatives and their 
customers on a more even footing with utilities. 

Analysis 

The Commission does not have authority to expand the availability of ARTs to electric 

cooperatives. Therefore, a true statewide ART policy is beyond the Commission's authority. 

The rest of this analysis only considers public utilities regulated by the Commission. 

Some of the proponents of ARTs point to extensive evidence that ARTs accelerate the 

deployment of renewable generation projects by fundamentally changing the economic equation. 

They make a results-based argument: if Wisconsin wants or needs more renewable energy in a 

hurry, ARTs can be invaluable. In Europe, countries that use an ART policy to promote 

renewable energy have achieved greater installed capacity in less time than countries that rely on 

an RPS policy. ART proponents bolster these arguments by noting that Wisconsin may indeed 

need more renewable energy in a hurry, based on two other recommendations made by the Task 

Force. First, the Task Force recommended an increase to Wisconsin's RPS. Second, the Task 

Force recommended a federal or regional cap on greenhouse gas emissions. If either or both of 

these recommendations are implemented, Wisconsin may either need to reduce its energy use or 

increase renewable generation - or both. 

The core argument against expanding ART offerings is economic. WUA, WCMA, and 

WIEG assert that ARTs have an undesirable impact on rates and ratepayers. This is consistent 
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with conventional wisdom. A straightforward assessment would lead to the conclusion that if 

utilities purchase renewable energy at prices higher than their avoided costs, their rates will rise. 

However, some of the advocates for expanding ARTs cite a variety of government research 

reports and peer-reviewed academic journal articles which conclude that ARTs are more 

cost-effective than RPS policies, that ARTs lead to decreases in wholesale spot market prices, 

and that ARTs have a net positive macro-economic impact. This debate focuses on the impact of 

ARTs on rates and local economic development, especially over the long term and in light of 

potential greenhouse gas regulations. 

If the Commission decides that expanding the availability of ARTs is desirable, it must 

further consider whether to limit the scope of that expansion to utilities of a certain size or 

ownership structure (investor-owned versus municipal). Commission staff found nothing in the 

record or in the pertinent reference literature to justify the suggestion by WPPI and MEUW that 

tariffs should be different for investor-owned and municipal utilities. However, there may be 

good reasons to treat large utilities differently than other utilities regardless of ownership 

structure. To understand why, consider a hypothetical but realistic example where a single 

500 kW biogas project signs an ART contract with its electric utility and produces 3,000 MWh 

of electricity per year. If the ART offers a price that is (for illustration purposes) $30/MWh 

higher than the utility's avoided costs, the utility will pay $90,000 more for purchased power per 

year than it might have in the absence of the ART. This sum of $90,000 might add 0.0 1 percent 

to the total operating expenses of a large utility like Wisconsin Public Service Corporation, but it 

might add 5 percent to the total operating expenses of a small utility like Pardeeville Electric 

Utility. And this is for a single customer on an ART contract. 
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The Commission could choose to either avoid or mitigate the varying cost impacts of 

ARTs on large and small utilities. The potential problem could be avoided altogether by limiting 

mandatory ARTs to large utilities only. Alternatively, the Commission could choose to expand 

ARTs to all utilities but mitigate the cost impacts by adopting utility-specific program caps based 

on the size of each utility (this issue is addressed in detail in Issue Five). 

Commission Alternatives 

Alternative One: Voluntary ARTs only (status quo). If utilities voluntarily request 

approval for ARTs, each such request will be considered by the Commission separately on its 

own merits. 

Alternative Two: Order all investor-owned utilities regardless of size to offer ARTs 

consistent with Commission decisions about covered technologies, tariff design features, and 

program caps (analyzed later in this briefing memo). Municipal utilities would retain the right to 

request approval of ARTs on a case-by-case basis. 

Alternative Three: Order all investor-owned utilities larger than a specified size (based 

on retail electricity sales) to offer ARTs consistent with Commission decisions about covered 

technologies, tariff design features, and program caps. Municipal utilities and smaller investor- 

owned utilities would retain the right to request approval of ARTs on a case-by-case basis. 

Alternative Four: Order all investor-owned and municipal utilities larger than a 

specified size (based on retail electricity sales) to offer ARTs consistent with Commission 

decisions about covered technologies, tariff design features, and program caps. Smaller utilities 

would retain the right to request approval of ARTs on a case-by-case basis. 
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Alternative Five: Order all Wisconsin electric utilities to offer ARTS consistent with 

Commission decisions about covered technologies, tariff design features, and program caps. 

Issue Two: Should the Commission require uniformity in the ARTs offered by 
Wisconsin electric utilities? 

Background 

The ARTs that have previously been approved by the Commission vary from utility to 

utility in terms of both the technologies that are covered and the contract terms. The differences 

in terms of covered technologies were already summarized above in Table 1. The most 

significant variables in the contract terms have been contract duration, project caps, price, and 

program caps. 

Several questions in the Notice of Investigation addressed whether the Commission 

should impose more uniformity in ARTs. For example, Question 1 Oa asked, "Are there any 

specific technologies for which all utilities should be required to offer an ART?" Question 1 1 b 

inquired, "Should project size limits be uniform across utilities?" And Question 12a asked, 

"Should utilities offer the same duration for all ART contracts regardless of the technology?" 

Comments 

As previously noted, WPPI Energy and MEUW expressed concern about a "one size fits 

all" approach that would treat municipal utilities and other public power entities the same as 

large investor-owned utilities. WCMA and WIEG argued in their joint comments that ARTs 

should adhere to traditional ratemaking principles, which means they should reflect avoided 

costs and thus would not be uniform across utilities. Most of the other parties were generally 

supportive of more uniformity in the ARTs offered by Wisconsin utilities. 
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Regarding Question 1 Oa, some of the parties commented that all renewable technologies 

should be eligible for a tariff, while others favored the same list of technologies recommended by 

the Governor's Task Force (solar, wind, small hydro, landfill gas, biogas, and other biomass 

sources). All parties that expressed an opinion on Question 1 1 b favored uniform size limitations 

across all utilities, if size limits are imposed. Most of the parties that responded to Question 12a 

felt that all ART contracts should have the same duration. 

Analysis 

The arguments in favor of uniformity tend to be straightforward and based more on the 

customer's perspective. Advocates for a uniform approach to ARTs argue that everyone across 

the state should have the same or nearly the same opportunities for producing renewable energy. 

Today, a homeowner who installs a solar photovoltaic (PV) panel can expect to earn anything 

from 30 centslkwh to perhaps less than 10 centslkwh, depending on where he or she lives and 

which utility is providing service. Depending on where the homeowner falls on that price 

spectrum, a project is either feasible or completely impractical. These kinds of disparities raise 

fundamental questions of fairness, even more so if one considers a hypothetical case of two 

competing small businesses served by different utilities. Although Wisconsin utilities have 

always varied in the rates and tariffs that they offer, this kind of variation is more pronounced 

than what has typically been the case. 

There are two principle arguments against imposing uniformity in ART policy. First, if 

utilities are allowed to vary in their approach to ARTs they can tailor the tariff offerings to their 

specific circumstances. The value of a particular technology may vary from one utility to the 

next based on the utilities' needs (e.g. for baseload or for peak shaving), and if this is the case 
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then each utility may want to optimize its ART contract terms to encourage the technologies that 

best meet those needs. The second argument against imposing uniformity is that it would stifle 

the experimentation that can occur if utilities are allowed to design their own ART policies. 

Over time, the Commission can monitor the results of ARTs offered by utilities and determine 

which design features are most conducive to success. 

Even if utilities are allowed to continue experimenting with different contract terms, the 

Commission may wish to impose some uniformity in the technologies that are covered by ARTs. 

For example, the Commission could order utilities to offer ARTs for each of the technologies 

listed in the Task Force recommendation, but allow each utility to decide what contract terms to 

offer. 

Another possibility would be for the Commission to impose uniformity in the ARTs 

offered by large utilities but take a different approach with smaller utilities. This could mean 

that smaller utilities would cover a different list of technologies or that smaller utilities would 

have different contract terms, or both. For example, it may be appropriate to require smaller 

utilities to offer ARTs for solar PV but not for other technologies. Justification for this approach 

can be found in the fact that solar PV installations are possible in increments of as little as 1 kW 

installed capacity, while this is not currently realistic for other renewable technologies. 

Commission Alternatives 

Alternative One: No enforced uniformity (status quo). Allow each utility to choose 

which technologies to cover and what terms to put into ART contracts. 
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Alternative Two: All large utilities covered by the Commission's decision on Issue One 

must offer ARTs for the same list of renewable technologies but may determine for themselves 

what contract terms to offer. 

2A) Small utilities covered by the Commission's decision on Issue One, if any, must 

offer ARTs for the same list of renewable technologies but may determine for 

themselves what contract terms to offer. 

2B) Small utilities covered by the Commission's decision on Issue One, if any, must 

offer ARTs for solar PV systems only and may determine for themselves what 

contract terms to offer. 

Alternative Three: All utilities covered by the Commission's decision on Issue One 

may choose which technologies to cover. 

3A) All covered utilities shall use uniform ART contract terms. 

3B) All covered large utilities shall use one set of uniform ART contract terms but all 

covered small utilities, if any, shall use a different set of uniform ART contract 

terms. 

Alternative Four: All large utilities covered by the Commission's decision on Issue 

One must offer ARTs for the same list of renewable technologies and the terms of ART contracts 

shall be uniform across all large utilities. 

4A) Small utilities covered by the Commission's decision on Issue One, if any, must 

offer ARTs for the same list of renewable technologies and the terms of ART 

contracts shall be uniform across all small utilities. 
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4B) Small utilities covered by the Commission's decision on Issue One, if any, must 

offer ARTs for solar PV systems only and the terms of ART contracts shall be 

uniform across all small utilities. 

Issue Three: If the Commission chooses to require uniformity in ART prices, what prices 
might be appropriate? 

Background 

The Notice of Investigation asked a variety of questions designed to help the Commission 

respond to the Task Force's recommendation. Questions 3 and 4 directly addressed the 

production costs for small, customer-owned renewable electricity projects. Questions 8, 10, 1 1, 

12, 14, 15, and 16 sought input from stakeholders on the principles that should be applied by the 

Commission in designing ARTs and establishing appropriate prices. 

Comments 

Questions 3 and 4 (Cost of Producing Electricity from Renewable Resources): Cost and 

production data were provided by some parties in their responses. More information was 

provided for biogas than for any other technology. No information was provided for any 

technologies other than those listed in the Task Force recommendation. 

Question 8 (Overall Tariff Structure): A fixed price approach was preferred over a fixed 

premium approach by nearly all parties. 

Question 10 (Covered Renewable Energy Technologies): Nearly all parties that offered a 

specific answer to this question favored technology-specific tariffs. 

Question 1 1 (Project Size Limitations): Two respondents wanted no limits on the size of 

eligible projects. RENEW Wisconsin and Clean Wisconsin expressed a preference for a 15 MW 
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project cap for most technologies but 1 MW for solar PV projects. Other respondents did not 

suggest a specific size limitation. 

Question 12 (Contract Duration): There was significant variation in the parties' opinions 

about the optimum contract duration, ranging from 10 to 20 years. 

Question 14 (Renewable/Environmental Attributes): There are strong differences of 

opinion on this question. Utilities argue that they are paying a premium price to the customer 

and part of the justification for that premium is that they are buying all of the attributes. Other 

respondents, particularly those from the agricultural sector, disagree. (Some of those parties 

draw a distinction between renewable energy credits and other attributes, particularly carbon 

credits or offsets.) On principle, all sides seem to be able to agree that ownership of attributes 

should be very clearly defined and the tariff price should reflect whether the customer is selling 

the attributes to the utility. 

Question 15 (Basis for Setting Tariff Price): This was a complicated multi-part question. 

On the most fundamental issue, nearly all of the parties favored fixed price ARTs 
(e.g., 10 cents/kWh) over fixed premium ARTs (e.g., 4 cents above the locational 
marginal price). In general, most of the parties that suggested a basis for setting 
prices agreed with the Task Force recommendation that prices should be based on 
the revenues customers will need to recover costs and earn a modest return on 
investments. There was little specificity and no uniformity, however, on what 
would represent an appropriate return. 

The opinion most consistently expressed was that ART pricing should be kept as 
simple as possible in order to promote a better understanding of the tariffs among 
customers and to reduce administrative complexity for utilities. For that reason, 
most of the parties were against creating sub-categories within a given technology 
based on design (e.g., vertical axis versus horizontal axis wind turbines), location 
(e.g., offshore versus terrestrial wind), or fuel source (e.g. animal manure versus 
food processing wastes or bio-crops), unless the policy is intended to encourage 
renewable system installations in each sub-category. There was also little interest 
in offering multiple options for contract duration and almost no interest in 
structuring ART prices to include a form of capacity payment. 
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Despite the general preference for simplicity, the parties did offer significant 
support for a few design features that would introduce some complexity to the 
ART policy. For example, most of the parties were in favor of designing the 
tariffs so that prices decline as project size increases, in recognition of economies 
of scale and the desire to manage overall program costs. 

The parties disagreed over whether utilities should offer ARTs with a single, fixed 
price or ARTs with different prices for on-peak and off-peak generation. The 
arguments in favor of a single price tend to reflect the fact that a single price is 
simpler, easier to administer, and makes it easier to estimate future revenues. The 
arguments in favor of peakloff-peak pricing tend to reflect the fact that this 
approach creates an incentive for customers to generate electricity when demand 
is highest and schedule maintenance during off-peak hours. Several parties noted 
that solar PV systems generate most of their electricity during peak hours, so the 
approach for solar PV could be different than for other technologies. 

The Notice of Investigation asked two questions about whether and how to adjust 
ART prices over time. One of these questions was intended to get at whether the 
price in each individual ART contract should be fixed for the duration of the 
contract or adjusted over time based on inflation. The other question was 
intended to solicit opinions on whether the Commission should state that as a 
matter of policy the prices for new ART contracts (but not existing contracts) will 
decline over time as renewable technologies mature - a concept some call 
degression. Some respondents may not have grasped the distinction between 
these two questions, and that makes it difficult to interpret the responses. In 
general, it appears that most of the parties (with WUA a notable exception) favor 
inflation-based adjustments to ART prices within each contract. Most 
respondents favor periodic reviews of ART prices for new contracts rather than 
establishing a price degression in advance. 

Question 16 (Other): None of the parties that responded to this question raised specific 

new points about ART design. Most of the parties ignored this question or used it to "wrap up" 

their comments. 

Analysis 

Commission staff began by using information in the record, information available in 

reference documents mentioned in the record, and other information it compiled to analyze the 

hypothetical production costs of each of the technologies named in the Task Force 

recommendation. It must be emphasized that this was a simplified analysis based on spreadsheet 
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calculations only. The sole purpose of the analysis was to develop preliminary values that can be 

used to inform the policy choices before the Commission. The following assumptions and 

principles guided this analysis: 

The tariffs should be fixed over a 10-year period of time. 

The price should allow for full recovery of capital costs plus a rate of return 
comparable to the utilities' allowed return over the fixed term of the contract. 

For each technology, different prices should be determined in four project size 
categories based on the categories defined in the Commission's existing 
interconnection rules for distributed generation facilities, Wis. Admin. Code ch. 
PSC 11 9. Category 1 projects are 20 kW or less. Category 2 projects are greater 
than 20 kW but no more than 200 kW. Category 3 projects are greater than 
200 kW but no more than 1 MW. Category 4 projects are larger than 1 MW but 
no more than 5 MW. 

The customer will take full advantage of state and federal financial incentives 
where available. 

The utility would take ownership of all renewable and environmental attributes. 

The results of this analysis are summarized in Table 2. Details are available in 

Appendix A. 

Table 2. Hypothetical Production Costs for 10-Year Contracts (centslkwh) 

I Some categories were not analyzed for some technologies because applications of that size are not realistic or 
because there was a lack of information needed for the analysis. 

Despite economies of scale, the hypothetical cost in Category 2 for biogas is lower than the cost in Category 3 
because financial incentives for the larger systems are limited. 

Technology 
Solar PV 

1 Wind 
Biogas 

Biomass ( solid ) 
Landfill Gas - 
Hydro 

Category 1 
( 9 0  kW) 

60.6 
38.3 

Not analyzed 

1 Not anal y zed 
Not analyzed 
Not analyzed 

Category 2 
(20-200 kW) 

60.0 
34.1 
10.8 

Not analyzed 
Not analyzed 
Not analyzed 

Category 3 
(200 kW-1 MW) 

Not analyzed1 
23.3 
l l . l L  

Not analyzed 
Not analyzed 

4.1 

Category 4 
(1-5 MW) 

Not analyzed 
23.3 

9.8 (1-2 MW) 
8.8 (2-5 MW) 

21.6 
4.8 

Not analyzed 
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Table 2 provides a preliminary indication of what the ART prices might need to be if the 

basis for setting the price is to provide investment security for developers of small renewable 

energy projects. This is the basis recommended by the Governor's Task Force. In other words, 

at the prices noted in Table 2 a very large number of utility customers might be able to install 

renewable technologies with no financial risk whatsoever, and the near certainty of profit. 

However, the utility's other customers or shareholders would pay a significant price (at least in 

the short term) for that financial security. This is because the values in Table 2 exceed the 

current parallel generation tariffs offered by Wisconsin utilities, which are based on the utility's 

avoided costs. Those standard buyback rates currently range from about 4.9 centslkwh to about 

6.5 cents/kWh (expressed as a weighted average of peak and off-peak rates). 

With these considerations in mind, Commission staff analyzed a variety of scenarios for 

each of the first four technologies in Table 2 to determine how sensitive the cost calculations are 

to the underlying assumptions. Once again, this was a simplified analysis based on spreadsheet 

calculations only, performed to inform the policy choices before the Commission. Details of 

these sensitivity analyses are included in Appendix A. 

One of the purposes of the sensitivity analyses was to ascertain whether the Commission 

could justify ART prices lower than the values in Table 2 that would reduce the overall cost of 

the program to ratepayers, while still providing an adequate incentive for distributed renewable 

generation. Table 3 is a compilation of prices for each technology and each size category that 

might, in the opinion of Commission staff based on its preliminary analysis, provide an adequate 

incentive. A rationale for each of the indicated prices is offered after Table 3 and in 

Appendix A. 
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Table 3. Possible "Adequate Incentive" ART Prices for 10-Year Contracts (centslkwh) 

Rationale for Prices in Table 3: 

1. Solar PV - 

Technology 
Solar PV 
Wind 
Biogas 

Biomass solid 
Landfill Gas 
P 

Hydro 
Other renewables 

a. The values in Table 3 are much lower than the hypothetical prices in Table 2 but are 
at least as high as the standard buyback rates currently being offered by Wisconsin 
utilities. 

Category 3 
(200 kW-1 MW) 

standard3 
10.5 
10.5 

Standard -- 
Standard 
Standard 

b. The indicated prices for solar PV projects are based on the results of previous tariffs. 
Wisconsin Electric Power Company (WEPCO) and Madison Gas and Electric 
Company have succeeded in attracting strong customer participation by offering 
22.5 centslkwh and 25 cents/kWh, respectively. Initial program caps were reached 
much more quickly than either utility expected, then each utility raised its program 
cap (with Commission approval), then the new caps were reached once again. The 
highest tariff in Wisconsin, 30 cents/kWh, is currently offered by WPPI Energy to 
customers of its municipal utility members. 

Category 4 
(1-5 MW) 
Standard 

9.2 
9.3 (1-2 MW) 
8.4 (2-5 MW) 

10.0 

a 
Standard 
Standard 

Category 1 
( 9 0  kW) 

30.0 
Net metering4 
Net metering 

Net meterin 
I Net metering 

Net metering 
Net metering 

c. Although the costs of solar PV exceed 30 centslkwh under every scenario considered 
in the sensitivity analysis, the success of existing ART programs cannot be ignored 
and forms the primary basis for the indicated prices. Commission staff is optimistic 
that the modest increase in price that is indicated would sustain and increase customer 
participation across Wisconsin. 

Category 2 
(20-200 kW) 

25.0 
12.0 
10.7 

Standard 
Standard 
Standard 

d. An ART is not proposed for Category 3 or 4 because there are no such installations in 
Wisconsin, very few in the entire United States, and no data on which to base a price. 

2. Wind - 
a. Wisconsin already has hundreds of MW of installed wind capacity, which cannot be 

said of other renewable resources (except hydro). Some of the arguments in favor of 

3 Rather than establishing an ART in this category, customers should negotiate a power purchase agreement with 
their utility, wheel the power, or accept a standard parallel generation rate based on the utilities' avoided costs. 
4 Rather than offering an ART in this category, customers should take advantage of Wisconsin's current net 
metering policy for projects 20 kW or less. 
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ARTS are less compelling for wind for that reason, while the arguments for keeping 
ART prices close to what it costs utilities to develop wind projects become stronger. 
Commission staff developed cost estimates for utility scale wind projects at 
9.2 cents1kWh. For these reasons, and because ART prices would need to be quite 
high for Category 1 wind turbines to recover costs even under ideal circumstances, an 
ART is not suggested for Category 1. 

b. The indicated prices for Categories 2 through 4 are much lower than the hypothetical 
prices in Table 2 but higher than the prices currently being offered by Wisconsin 
utilities. The available information shows a very wide range in construction costs per 
kW of installed capacity. The hypothetical costs in Table 2 are generally based on 
average values within each Category, but the range of actual values for installed costs 
makes it evident that cost recovery and profit will be possible in some circumstances 
at much lower prices. 

c. The indicated price in Category 2 is based on WEPCO's current ART, which is 
essentially an expansion of its net metering tariff for wind projects up to 100 kW. For 
most residential and farm customers, this is equivalent to 11.8 centslkwh. Because 
WEPCO's tariff has attracted limited participation (two customers), the indicated 
price is slightly higher. Based on sensitivity analyses, if a customer has a good site 
(high capacity factor) and keeps construction costs near the low end of the range cited 
in the record a return on investment is possible at the indicated price. 

d. The primary basis for Category 4 is Wisconsin Power and Light Company's (WP&L) 
current ART which offers 9.2 centslkwh for wind projects up to 1 MW. The WP&L 
ART is new and it is too early to tell if this price will attract customer participation, 
but the sensitivity analysis indicates that under ideal circumstances a customer in a 
good site might be able to earn a very small return on investment at this price. 

e. The indicated Category 3 price is set roughly halfway between the prices for 
Category 2 and Category 4. 

3. Biogas - 
a. The indicated prices are slightly lower than the hypothetical prices in Table 2 but 

higher than the prices currently being offered by Wisconsin utilities. (Category 4 was 
split to prevent creating a situation where the indicated prices would be less than what 
WP&L currently offers a customer in the 1-2 MW range.) 

b. The indicated prices are set at levels such that the customer's return on investment 
will be strongly dependent on the capacity factor achieved. If the customer achieves 
a capacity factor at the low end of the range for digesters currently operating in 
Wisconsin (65 percent), the customer will probably recover costs but not earn a 
profit. A customer who achieves an average capacity factor (80 percent) will make a 
profit but less than a typical utility rate of return. A customer who achieves a very 
high capacity factor (90 percent) could make a profit slightly higher than a typical 
utility rate of return, but nothing that would be considered a windfall. 
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4. Biomass (solid) - 
a. There is a real scarcity of information available in the docket or elsewhere on small, 

biomass boiledturbine systems. We have no data whatsoever on systems smaller than 
3.1 MW. Biomass tariffs in other countries tend to be the most complicated and 
confusing of all ARTs. It is often difficult to tell whether the tariff covers biogas, 
biomass, or both. In many instances there is a base biomass tariff and a "bonus" 
depending on the source of the fuel (digester gas, energy crops, wood waste, etc.). In 
the final analysis, these tariffs appear to end up at values ranging from below 
10 centskWh to above 20 cents/kWh. Considering all of the above, the risk of 
setting the price wrong in this technology category is higher than in other categories 
and a cautious approach is warranted. 

b. The indicated price is based in part on WP&L's current ART which offers 
9.2 cents/kWh for biomass systems up to 2 MW (as a weighted average of peak and 
off-peak rates). The limited information available on biomass systems suggests that 
this price is probably unlikely to offer any customer full cost recovery, let alone a 
profit, but by offering a similar price we would at least be expanding what is currently 
available while minimizing the risk of setting the price too high. 

5. Landfill Gas and Hydro - The hypothetical production costs for these technologies appear 
to be less than the standard buyback rates currently offered by Wisconsin utilities. Since 
project developers would stand to profit under the standard buyback rates, there seems to be 
little rationale for offering ARTs for landfill gas and hydro technologies. 

6. Other renewable resources - There is no information in the docket upon which to base an 
ART for any technologies other than those listed above. 

NOTE: If the Commission believes that it is preferable to have utilities offer 
different peak and off-peak prices for any technology, the "blended" prices in 
Tables 2 and 3 can be easily adjusted accordingly. 

A third alternative is to add a fixed premium for renewable energy technologies to the 

utilities' standard buyback rates. This alternative was not analyzed in any detail by Commission 

staff because only one party expressed a preference for this approach while several parties 

argued that this approach simply will not work. The primary argument against a fixed premium 

approach is that price variability makes it harder for project developers to secure financing from 

lenders because revenues cannot be accurately predicted. The main argument in support of this 

approach is that it reflects the concept that electricity from renewable resources has a value 

above the value of electricity from conventional resources. 
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Commission Alternatives 

Alternative One: Utilities shall offer prices similar to those in Table 2 that are designed 

primarily to provide "investment certainty." 

1 A) Contracts include different base prices for peak and off-peak production and 

automatic inflation-based price adjustments. 

1 B) Contracts include different prices for peak and off-peak production that are fixed 

for the duration of the contract. 

1C) Contracts include a single "blended" base price and automatic inflation-based 

price adjustments. 

1 D) Contracts include a single "blended" price that is fixed for the duration of the 

contract. 

Alternative Two: Utilities shall offer prices similar to those in Table 3 that are designed 

primarily to provide an "adequate incentive" for new renewable energy installations. 

2A) Contracts include different base prices for peak and off-peak production and 

automatic inflation-based price adjustments. 

2B) Contracts include different prices for peak and off-peak production that are fixed 

for the duration of the contract. 

2C) Contracts include a single "blended" base price and automatic inflation-based 

price adjustments. 

2D) Contracts include a single "blended" price that is fixed for the duration of the 

contract. 
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Alternative Three: Utilities shall offer fixed premium price (avoided costs or locational 

marginal price plus a fixed premium) for all renewables. The premium could be universal or 

could vary with technology to reflect differences in the costs and maturity of different 

technologies. 

Issue Four: Should utilities recover the costs associated with ARTs through ordinary 
rates or through voluntary Green Pricing rates? 

Background 

Wisconsin utilities have thus far been able to choose whether to recover the added costs 

of ART purchases through ordinary rates paid by all customers or through higher Green Pricing 

rates paid voluntarily by customers who want to purchase renewable energy. If the utility 

chooses the former method of cost recovery, it can credit the purchased energy toward its W S  

compliance obligations, but if the utility chooses the latter method it cannot. To date, utilities 

have opted to make wind and biogas ARTs rate-based, meaning the costs are recovered from all 

customers through ordinary rates and the purchases count toward the RPS. On the other hand, 

every utility except one has thus far opted to use Green Pricing to recover the costs of solar PV 

ARTs. 

Question 13 in the Notice of Investigation addressed the issue of cost recovery. 

Comments 

WIEG and WCMA recommended that ART costs and benefits should go entirely to 

customers who voluntarily participate in Green Pricing programs. WUA supported the current 

cost recovery approach: if generation from ART customers is being used for RPS compliance, 

the costs should fall on all ratepayers; if not, the costs should fall on Green Pricing customers. 

WUA also proposed that each utility should be allowed to choose the cost recovery method that 
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makes the most sense for its circumstances. RENEW and Clean Wisconsin took a different but 

equally nuanced position. In general, they favor sharing ART costs among all ratepayers, but 

their bottom line is that any customer who is not paying for the costs of ARTs in rates should not 

be eligible to receive an ART as a generator. RENEW and Clean Wisconsin also indicated that 

they could accept a policy that allows the utilities to choose from a small set of options for cost 

recovery. All other parties that expressed an opinion on this question felt that ART costs should 

be spread across all ratepayers. 

Analysis 

Some utilities do not currently offer Green Pricing programs. A strong argument can be 

made that this docket, which only addresses ARTs, is not the correct forum for the Commission 

to address whether all utilities should offer Green Pricing programs. Therefore, Commission 

staff is not presenting as an alternative that all ART costs for all utilities should be recovered 

through Green Pricing rates. That is not currently a feasible alternative. 

The one alternative that can be applied uniformly to all utilities is to recover all ART 

costs through ordinary rates charged to all customers. The main advantage of this approach, 

other than its simplicity, is that it spreads the program costs as widely as possible and thus has 

the smallest impact on rates. In addition, some of the parties have argued that the environmental 

and other benefits of distributed renewable generation are shared by all ratepayers, so the costs 

should also be shared. 

Another viable approach is to allow each utility to decide the best way to recover ART 

program costs, as was done in previous ART decisions by the Commission. A uniform method 

of cost recovery may not be needed to promote renewable energy generation, because the 
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customer who signs an ART contract gets the same contract regardless of how the utility 

recovers the costs. This approach also eliminates the complications that might come from trying 

to apply a uniform solution to utilities that do offer Green Pricing programs and those that do not 

offer such programs. 

Finally, a hybrid approach is also possible. On a per unit basis, electricity from solar PV 

systems costs utilities significantly more to purchase under ART contracts than electricity from 

any other renewable technology. Some would argue that this significantly higher cost can only 

be justified if voluntary Green Pricing customers are willing to pay for it. Based on that line of 

reasoning, the Commission could consider a hybrid approach where ART costs for solar PV 

purchases are recovered through Green Pricing rates (where available) and all other ART costs 

are recovered through ordinary rates. 

Commission Alternatives 

Alternative One: Status quo. Each utility is allowed to propose its own cost recovery 

methods. 

Alternative Two: All ART costs must be recovered from all customers through ordinary 

rates. Utilities may use the purchases for W S  compliance purposes. 

Alternative Three: ART costs associated with solar PV purchases must be recovered 

through Green Pricing rates, if the utility offers a Green Pricing program and the customer 

selling the electricity participates in the Green Pricing program. The utility may not use these 

purchases for RPS compliance. In all other circumstances, ART costs are recovered from all 

customers through ordinary rates and may be used by the utility for RPS compliance. 
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Issue Five: Should the Commission limit the total program size for ARTs offered by 
utilities, and if so, on what basis should limits be established? 

Background 

All of the ARTs previously approved by the Commission have included a cap on the total 

size of the program. These caps have been expressed in a variety of ways, based on the number 

of customers that may participate, the total installed capacity of the participating customers' 

systems, or the total amount of energy that the utility will purchase from all participating 

customers. Some utilities have adopted different caps for each covered technology, while other 

utilities have adopted a single cap for all covered technologies. In all cases, these program caps 

were established as a way to allow utilities to experiment with ARTs without subjecting their 

customers or shareholders to undue risk from the higher costs of ARTs. The caps create an 

upper limit on the total cost of the ART purchases. 

Question 9 in the Notice of Investigation addressed the issue of program size limitations. 

Comments 

On the question of program size limitations, the parties varied in their responses. Some 

felt that programs should be unlimited, as in some European countries. Others favored caps on 

program size based on a percentage of utility sales, impact on rates, or a limited signup period. 

Analysis 

As noted previously, there is some debate over whether ARTs add to the long-term cost 

of meeting energy demands. But if the Commission assumes or concludes that ARTs do add to 

utility and ratepayer costs, then the best way to control those costs is to cap the size of the ART 

programs. An unlimited ART program offering would open the door to unpredictable rate 

increases, as would a program that is time-limited but not size-limited. 
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One approach is to allow the utilities to continue to decide for themselves the appropriate 

size of their ART programs. This approach allows the utilities to make decisions taking into 

consideration their RPS compliance strategy, customer demand for Green Pricing programs, and 

other information of which the Commission may not be fully aware. The disadvantage is that 

this approach would not lead to uniformity among the utility programs and would allow utilities 

to severely restrict what they offer. 

Of the three types of program caps that have been previously approved, capping the 

number of customers is the easiest to administer, but as a practical matter neither the utility nor 

the Commission would know in advance how much capacity will be installed, how much 

electricity will be generated, or how much it will cost. If all of the customers have large systems, 

program costs could end up higher than desired. If all of the customers have small systems, the 

amount of renewable electricity generated could be very small. 

Program caps that are based on the installed capacity of customer systems are not quite as 

simple but are still relatively easy to administer. The utility can easily keep track of installed 

capacity and will know when its ART program is fully subscribed. The utility will not know 

exactly how much electricity will be generated under its ART contracts, thus it will not know 

exactly what the program will cost, but it will be able to make reasonable estimates based on 

assumed capacity factors. 

If program caps are based on how much electricity will be purchased, it gets more 

difficult for the utility to determine when its program is fully subscribed. In other words, the 

utility will not know for sure how much electricity will be generated next year by customers on 

existing ART contracts, and that will complicate its decisions about whether to sign new ART 
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contracts. However, this type of cap makes it very easy for the utility and the Commission to 

estimate and control the potential costs of the ART program. 

Commission staff analyzed the potential ratepayer impacts of one scenario in which a 

uniform ART policy is implemented for investor-owned utilities, with program caps based on 

installed capacity. In this hypothetical scenario, Commission staff made the following 

assumptions: 

The ART policy applies to solar PV, biogas, and wind systems. 

The average prices paid to ART customers are 25 cents/kWh for solar PV, and 
10 cents/kWh for biogas or wind. 

The average capacity factors for each technology are 10 percent for solar PV, 
80 percent for biogas, and 20 percent for wind. 

The total installed capacity that each investor-owned utility can place under ART 
contracts is capped for each technology as  follow^:^ 

Commission staff elected to analyze a scenario in which the state's largest utility, WEPCO, would triple its 
current ART program caps for solar PV and biogas and roughly maintain its current ART program cap for wind 
which is actually based on the number of customers, rather than installed capacity. For all other investor-owned 
utilities, Commission staff calculated program caps that are roughly proportional to the WEPCO caps based on each 
utility's annual retail electricity sales (in kilowatt-hours). The analysis also assumes that ARTS will not be offered 
by a utility for biogas or wind systems in Category 1. Therefore, if the relevant capacity cap for any utility would be 
less than or equal to 20 kW, an ART is not offered for that technology. In these cases the cap is listed as "nla." 

Dahlberg Light and Power Company 
North Central Power Company 
Pioneer Power and Light Company 
Westfield Electric Company 

12kW 
3.6 kW 
2.0 kW 
1.6 kW 

120kW 
36 kW 

d a  
d a  

d a  
d a  
d a  
d a  
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Commission staff estimated that the incremental impact of this hypothetical ART policy would 

be to increase the current revenue requirements of each listed utility by 0.3 to 0.5 percent, 

depending on the utility. 

Commission Alternatives 

Alternative One: Status quo. Each utility is allowed to propose its own program caps. 

Alternative Two: Each utility offers ARTS without any program caps. 

Alternative Three: Each utility has a cap on the total installed capacity (in kilowatts or 

megawatts) that it has under ART contracts. 

Alternative Four: Each utility has a cap on the total amount of electricity (in 

megawatt-hours) that it purchases under ART contracts. 

Issue Six: What are the next steps the Commission should take on ART policy? 

Background 

The Notice of Investigation did not specifically ask respondents to suggest how the 

Commission should proceed on this matter. 

Commission staff analyzed a number of hypothetical scenarios and sensitivity cases in 

order to provide the Commission and the parties with a sense of how ART prices might vary 

based on different assumptions and a sense of the impacts that an ART policy might have on 

utility rates. However, these preliminary analyses were performed without any insight as to the 

final design and policy preferences of the Commission. Furthermore, none of the parties have 

had a chance to review or react to any of the analyses completed by Commission staff. 
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Comments 

Very few of the parties proposed next steps that the Commission should undertake. It 

appears that many of the parties were unclear whether the Notice of Investigation would directly 

result in new tariffs or whether it was the beginning of a multi-step process. In their joint 

comments, RENEW Wisconsin and Clean Wisconsin suggested that the logical next step would 

be for the Commission to model the impacts of implementing an ART policy on rates and 

technology deployment. 

Analysis 

After the Commission has expressed its preferences on Issues One through Five, it should 

be a relatively simple matter to establish appropriate ART prices and the to complete a more 

thorough analysis and modeling of the potential cost and rate impacts. The main questions to 

resolve are who should do the analysis, and should public comment on that analysis be allowed 

before any final tariffs are approved by the Commission. 

Commission staff could complete the necessary analysis in-house and seek public 

comment before asking the Commission for a final decision. 

Another possibility is to more directly involve outside experts and stakeholders in the 

decision on ART prices. The Wisconsin Distributed Resources Collaborative (WIDRC) has 

been helpful to the Commission in past dockets concerning ARTs and interconnection standards 

for distributed generation. WIDRC already has a tariff team and could be helpful here as well. 

The U.S. Department of Energy's National Renewable Energy Laboratory (NREL) also has a 

free technical assistance program for state commissions and staff expertise on ARTs. One 

potential advantage of using WIDRC is that the collaborative has a track record of bringing 
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together utilities and renewable resource project developers to make compromises and tough 

decisions. As for disadvantages, this approach might take longer than a Commission staff 

analysis and might present new challenges in terms of accountability, open government, and 

managing confidential information. 

Commission Alternatives 

Alternative One: Take no further action related to ART policy. 

Alternative Two: Direct Commission staff to develop detailed ART tariff sheets based 

on the Commission's decisions on Issues One through Five and seek public comment before 

bringing a final tariff proposal back to the Commission for approval. 

Alternative Three: Direct Commission staff to develop detailed ART tariff sheets based 

on the Commission's decisions on Issues One through Five and bring a final tariff proposal back 

to the Commission for approval. 

Alternative Four: Ask a third party like WIDRC or IVREL to recommend ART prices 

based on the Commission's decisions on Issues One through Five, and direct Commission staff 

to develop tariff sheets based on those recommendations. 

RDN:JMS:mem:g:\5-EI-148 ARTS DocketMRT briefing memo 05202009 



Appendix A 
Production Costs and Potential ART Prices 

Categorv 1 Solar Scenario 

2.4 kW residential PV system 

Assumptions: 
o Capacity factor = 15 percent' 
o Construction costs = $ 9 0 0 0 / k ~ ~  
o O&M costs - $30/kwlyear3 
o Focus on Energy Cash Back Reward = $1.50*annual production in kwh (maximum 

25 percent of install cost or $35,000) 
o Federal Renewable Energy Tax Credit = 30 percent of installation costs (assumes 

customer is able to take full advantage of tax credit) 
o "Interest" rate4 = 12 percent on 10-year loan 

Price = 60.59 cents/kWh 

Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 47.0 cents/kWh 
o 15 year loan and tariff = 50.7 cents/kWh 
o 15 year loan and tariff, cost recovery only = 36.2 centsIkWh 

Cate~orv 2 Solar Scenario 

30 kW commercial/industria1 PV system 

Assumptions: 
o Same as above, except: 
o Construction costs = $ 8 0 0 0 / k ~ '  
o Focus on Energy Cash Back Reward = $1 .OO*annual production in k w h  (maximum 25 

percent of install cost or $50,000)~ 

Price = 60.01 centslkwh 

1 The only comments in the docket for solar systems came from RENEW. RENEW suggests capacity factors of 
14.5 percent for small systems and 13 percent for larger systems. Commission staff reviewed actual operating data 
for Wisconsin systems owned by utilities and suggested 10-15 percent was more realistic. A value of 15 percent 
was used in order to determine prices for solar systems in good locations for capturing solar energy. 

RENEW suggested $9050/kW for small systems as the average from 2008 Focus on Energy data. 
RENEW suggests $300/kW for an inverter replacement every 10 years, which was simplified as $30/kW/year. 

Nobody else offered comments on the record. RENEW cites Focus on Energy data. 
4 The rate cited here is a single number that accounts for both the interest the customer will pay on a bank loan and 
the "interest" or return that the customer earns on their investment. 

RENEW suggested $7950/kW for larger systems as the average from 2008 Focus on Energy data citing 
economies of scale. 
6 At this scale Focus solar grants are competitive and pay less per kwh. The scenario assumes the customer gets a 
grant. 



Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 46.6 cents/kWh 
o 15 year loan and tariff = 50.2 centskWh 
o 15 year loan and tariff, cost recovery only = 35.9 centskWh 

POTENTIAL SOLAR TARIFF PRICES: 

Category 1 : 30.0 centslkwh for 10 years 
Category 2: 25.0 centslkwh for 10 years 
Category 3: Standard buyback rate or PPA 
Category 4: Standard buyback rate or PPA 

Rationale: 
The indicated prices are equal to or higher than the prices currently being offered by 
Wisconsin utilities. 

Although this analysis suggests that customers will not recover all costs over the 10 year 
term of a contract, the existing programs offered by Wisconsin utilities have attracted 
robust customer interest. There are good reasons to believe that there is unmet customer 
demand for solar PV even at 25 cents/kWh, but it is probably too early to tell - especially 
given the economic recession. In any event, the arguments for raising the price are less 
persuasive so long as customer interest remains strong. 

Category 1 Wind Scenario 

10 kW turbine 

Assumptions: 
o Capacity factor = 20 percent7 
o Construction costs = $4952/kw8 
o O&M costs = 1 percent of system cost9 
o Customer receives competitive Focus on Energy grant = annual production in 

kWh*system cost*0.25/ (turbine capacity [kW] at 24.6 mph x 1,752) (maximum 25 
percent of install cost or $35,000) 

o Customer is able to use entire Federal Energy Production Tax Credit = 2.1 cents/kWh for 
first 10 years of operation 

o "Interest" rate = 12 percent on 10-year loan 

Price = 38.25 cents/kWh 

- - - - 

' The only comments in the docket for wind systems came from RENEW. For capacity factors, RENEW notes 
variability based on site and indicates a range from 14 percent-26 percent; the midpoint of this range is 20 percent. 

This value comes from Energy Center of Wisconsin data. RENEW cited a much higher value, $6755/kW, but did 
not indicate the source of the value. 
9 RENEW suggests this value as the average from 2008 Focus on Energy data. 



Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 29.5 cents/kWh 

Cateporv 2 Wind Scenario 

50 kW turbine 

Assumptions: 
o Same as above, except: 
o Capacity factor = 2 1 percent'0 
o Construction costs = $ 5 3 3 0 / k ~ "  
o Customer receives competitive Focus on Energy grant = annual production in 

kWh*system cost*O.35/ (turbine capacity [kW] at 24.6 mph x 1,752) (maximum 
35 percent of install cost or $100,000) 

Price = 34.13 cents/kWh 

Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 26.4 cents/kWh 
o $2 1 1 1 /kW construction costs12 = 12.2 cents/kWh 
o $21 1 l/kW construction costs and cost recovery only = 9.2 cents/kWh 

Categories 3 and 4 Wind Scenarios 

Category 3: 600 kW turbine 
Category 4: 1650 kW turbine 

Assumptions: 
o Same as above, except: 
o Capacity factor = 24 percent13 
o Construction costs = $2840/kw14 
o O&M costs = $lS/MWh 
o Focus on Energy grant not available for systems larger than 100 kwI5 

10 The analysis assumes that larger turbines are capable of achieving higher capacity factors. Data from Focus on 
Energy suggest that several turbine types might achieve 21 percent or better under typical conditions. 
I I This value is cited by RENEW as an average of the turnkey installed costs cited in a 2008 Focus on Energy fact 
sheet for turbines in Category 2. 
l 2  This is the lowest value found in a 2008 Focus on Energy report for small-scale (<lo0 kW) wind systems. 
l3 Again, higher capacity factors are likely for full size turbines. RENEW cites 24 percent in its comments. 
l 4  This value should reflect economies of scale. RENEW suggests this value for a 600 kW system but does not cite 
their source. RENEW then cites $3000 for a 1500 kW system based on NREL data and communications with 
project developers. There is no explanation of why the larger system would cost more and it runs contrary to 
assumptions about economy of scale. This analysis used the same number for both sizes. 
l 5  Focus on Energy is offering "Opportunity Grants" for a "limited time only" through May 27,2009, for systems 
larger than 100 kW. The value is the same as for smaller systems but capped at $250,000. The default analysis 
assumes opportunity grants are not available. 



Price = 23.3 1 centslkwh 

Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 17.8 centskwh 
o 25 percent cost share availableI6 = 17.3 centslkwh 
o 25 percent cost share available plus cost recovery only = 13.2 centskWh 
o $2000/kW construction costsI7 = 16.2 centslkwh 
o $2000/kW construction costs and cost recovery only = 12.3 centskwh 
o 25 percent cost share and $2000/kW construction = 12.0 centslkwh 
o 25 percent cost share, $200O/kW construction, cost recovery only = 9.1 centslkwh 

POTENTIAL WIND TARIFF PRICES: 

Category 1 : Net metering 
Category 2: 12.0 centskWh for 10 years 
Category 3: 10.5 centslkwh for 10 years 
Category 4: 9.2 centslkwh for 10 years 

Rationale: 
Wisconsin already has hundreds of MW of installed wind capacity, which cannot be said 
of other renewable resources (except hydro). Some of the arguments in favor of ARTS 
are less compelling for wind for that reason, while the arguments for keeping ART prices 
close to what it costs utilities to develop wind projects become stronger. Commission 
staff developed cost estimates for utility scale wind projects at 9.2 centslkwh. For these 
reasons, and because ART prices would need to be quite high for Category 1 wind 
turbines to recover costs even under ideal circumstances, an ART is not suggested for 
Category 1. 

The potential prices indicated above for Categories 2 through 4 are much lower than the 
hypothetical prices for full cost recovery plus profit, but higher than the prices currently 
being offered by Wisconsin utilities. The available information shows a very wide range 
in construction costs per kW of installed capacity. The hypothetical prices are generally 
based on average values within each Category, but the range of actual values for installed 
costs makes it evident that cost recovery and profit will be possible in some 
circumstances at much lower prices. 

The indicated price in Category 2 is based on WEPCO's current ART, which is 
essentially an expansion of its net metering tariff for wind projects up to 100 kW. For 
most residential and farm customers, this is equivalent to 11.8 centskwh. Because 

l 6  Sensitivity runs assume that some source of grant funding is available, perhaps through an extension of the Focus 
on Energy opportunity grants ($250,000), or through federal Rural Energy for America Program grants (25 percent 
of installation cost), or through other similar current or future grant programs. Such funding may or may not be 
available in reality. 
" This value is not based on published data or comments in the record but rather an assumption that larger 
installations should be able to achieve lower installation costs than smaller (Category 2) installations, due to 
economies of scale. 



WEPCO's tariff has attracted limited participation (two customers), the indicated price is 
slightly higher. Based on sensitivity analyses, if a customer has a good site (high 
capacity factor) and keeps construction costs near the low end of the range cited in the 
record a return on investment is possible at the indicated price. 

The primary basis for Category 4 is WP&L's current ART which offers 9.2 cents/kWh 
for wind projects up to 1 MW. The WP&L ART is new and it is too early to tell if this 
price will attract customer participation, but the sensitivity analysis indicates that under 
ideal circumstances a customer in a good site might be able to earn a very small return on 
investment at this price. 

The indicated Category 3 price is set roughly halfway between the prices for Category 2 
and Category 4. 

Categow 2 Biovas Scenario 

150 kW anaerobic digester on a farm 

Assumptions: 
o Capacity factor = 80 percent18 
o Construction costs = $ 5 0 0 0 / k ~ ' ~  
o O&M costs = $1 ~ / M w ~ ~ O  
o Fuel costs = $ 6 . 5 0 / ~ ~ h ~ '  
o Farm receives competitive Focus on Energy grant for electric production (kwh) but not 

gas production (therms) = $9,150 x [(rated capacity in kW) x (capacity factor)]063 up to 
maximum of 25 percent of install cost or $250,000 

o Farm is able to use entire Federal Energy Production Tax Credit for "open loop biomass" 
= 1 cent/kWh for first 10 years of operation 

o "Interest" rate = 12 percent on 10-year loan 

Price = 10.83 cents/kWh 

18 Comments in the docket suggest capacity factors of 75-91 percent. Commission staff reviewed actual operating 
data for Wisconsin digesters and suggested 65-80 percent was more realistic. Commission staff assumed 80 percent 
for this analysis. 
l9 Several docket responses suggest installed costs from $3443/kW to $4500/kW, but apparently based on systems 
larger than the 150 kW in this scenario. Storm Fisher's response indicates a much more expensive range of total 
capital costs for systems of this size from $6000-$8000/kW. Commission staff assumes $5000/kW construction 
costs for a 150 kW system on the assumption that smaller systems will cost more per kW to install than $4500 but 
less than Storm Fisher's numbers. 
20 O&M cost assumption is based on Commission staffs number, which falls in between but close to the numbers 
cited by Storm Fisher and RENEW. 
21 Fuel costs also based on Commission staff numbers. 



Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 8.6 centslkwh 
o 90 percent cap factor = 9.6 centslkwh 
o 65 percent cap factor = 13.5 cents/kWh 
o 65 percent cap factor and cost recovery only = 10.7 centslkwh 
o No Focus grant = 14.0 centskWh 
o No Focus grant and 65 percent cap factor = 16.9 centslkwh 

Categories 3 and 4 Biogas Scenarios 

Category 3: 550 kW anaerobic digester on a farm 
Category 4a: 1600 kW anaerobic digester on a farm 
Category 4b: 4700 kW anaerobic digester on a farm 

Assumptions: 
o Same as above, except:22 
o Construction costs = $4300kW for 550 kW system23 
o Construction costs = $3500kW for 1600 kW system24 
o Construction costs = $3000/kW for 4700 kW system25 

Price = 1 1.06 centslkwh for 550 kW system 
Price = 9.80 centslkwh for 1600 kW system 
Price = 8.79 centslkwh for 4700 kW system 

Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 8.8 centslkwh for 550 kW system 
o 90 percent cap factor = 10.0 centskWh for 550 kW system 
o 65 percent cap factor = 13.3 centslkwh for 550 kW system 
o 65 percent cap factor and cost recovery only = 10.5 centslkwh 
o No Focus grant = 12.2 centslkwh for 550 kW system 
o No Focus grant and 65 percent cap factor = 14.7 centslkwh for 550 kW system 

o 6 percent interest rate (cost recovery only) = 7.8 centslkwh for 1600 kW system 
o 90 percent cap factor = 8.9 cents/kWh for 1600 kW system 
o 65 percent cap factor = 11.7 centslkwh for 1600 kW system 
o 65 percent cap factor and cost recovery only = 9.3 cents/kWh 
o No Focus grant = 10.2 centskWh for 1600 kW system 
o No Focus grant and 65 percent cap factor = 12.2 centslkwh for 1600 kW system 

22 Storm Fisher was alone among the parties in suggesting that O&M costskwh decrease with system size. For this 
analysis, Commission staff assumed O&M costskwh are constant. 
23 This value reflects economies of scale. One respondent, Green Valley Dairy, reported $4290kW installation costs 
for a 550 kW system. The number used here falls within the range of values cited in the docket, except that again 
Storm Fisher cites significantly higher installation costs. 
24 This value reflects further economies of scale. It is near the low end of the range cited in the docket. 
" This value reflects further economies of scale. It is the low end of the range cited by Storm Fisher. 



o 6 percent interest rate (cost recovery only) = 7.1 centskWh for 4700 kW system 
o 90 percent cap factor = 8.0 centslkwh for 4700 kW system 
o 65 percent cap factor = 10.5 centslkwh for 4700 kW system 
o 65 percent cap factor and cost recovery only = 8.4 centskWh 
o No Focus grant = 8.9 centskWh for 4700 kW system 
o No Focus grant and 65 percent cap factor = 10.7 centslkwh for 4700 kW system 

POTENTIAL BIOGAS TARIFF PRICES: 

Category 1 : Net metering 
Category 2: 10.7 cents/kWh for 10 years 
Category 3: 10.5 centslkwh for 10 years 
Category 4a (1 -2 MW): 9.3 centslkwh for 10 years 
Category 4b (2-5 MW): 8.4 centskWh for 10 years 

Rationale: 
The indicated prices represent an increase in the prices currently being offered by 
Wisconsin utilities. (Category 4 was split to prevent creating a situation where the prices 
would be less than what WP&L currently offers a customer in the 1-2 MW range.) 

Prices are set such that the return on investment depends on the capacity factor achieved. 
In practice this means the indicated price is approximately equal to the "65 percent cap 
factor and cost recovery only" price. If the customer achieves a capacity factor at the low 
end of the range cited by Commission staff for digesters currently operating in Wisconsin 
(65 percent), the customer will recover costs but not earn a return. If the customer 
achieves the default capacity factor (80 percent), they will make a profit but less than a 
typical utility rate of return. If the customer achieves a very high capacity factor 
(90 percent), they could potentially make a profit slightly higher than a typical utility rate 
of return, but nothing that would be considered a windfall. 

Category 4 Biomass Scenario 

3.1 MW boilerlturbine system 



Assumptions: 
o Capacity factor = 80 percent26 
o Construction costs = $ 6 8 0 0 / k ~ ~ '  
o O&M costs = $ 2 5 / ~ ~ h ~ *  
o Fuel costs = $ 4 0 . 5 0 / ~ ~ h ~ ~  
o Customer is able to use entire Federal Energy Production Tax Credit for "closed loop 

biomass" = 2.1 centslkwh for first 10 years of operation 
o "Interest" rate = 12 percent on 10-year loan 

Price = 2 1.62 centslkwh 

Sensitivity Runs: 
o 6 percent interest rate (cost recovery only) = 17.6 centslkwh 
o 90 percent cap factor = 19.7 centslkwh 
o Cost recovery only plus 90 percent cap factor = 16.2 centslkwh 
o Construction costs = $ 2 8 0 0 / k ~ ~ ~  = 1 1.5 centslkwh 
o Cost recovery only plus construction costs of $2800/kW = 9.9 centslkwh 

POTENTIAL BIOMASS TARIFF PRICES: 

Category 1 : Net metering 
Categories 2-4: 10.0 centslkwh for 10 years 

Rationale: 
There is a real scarcity of information available in the docket or elsewhere on small, 
biomass boilerlturbine systems. Commission staff have no data whatsoever on systems 
smaller than 3.1 MW. Commission staff assumes the prices noted above would need to 
be still higher for smaller systems, but have no actual data to analyze. 

Biomass tariffs in other countries tend to be the most complicated and confusing of all 
ARTS. It is often difficult to tell whether the tariff covers biogas, biomass, or both. In 
many instances there is a base biomass tariff and a "bonus" depending on the source of 
the fuel (digester gas, energy crops, wood waste, etc.). In the final analysis, these tariffs 
appear to end up at values ranging from below 10 centslkwh to above 20 centslkwh. 

Considering all of the above, the risk of setting the price wrong in this technology 
category would seem to be higher than in other categories. 

26 This figure is based on Commission staffs analysis of a 35 MW biomass system. The only comments in the 
docket on this topic, which came from RENEW, suggest 90 percent capacity factor based on EPA data. 
Commission staff used 80 percent for this analysis on an assumption that smaller systems would not have higher 
capacity factors. 
27 Based on comments of RENEW. 
28 Based on comments of RENEW. Commission staff developed a similar value. 
29 Based on Commission staffs analysis. RENEW did not provide information on fuel costs. 
30 This figure comes from Commission staffs value for a 35 MW project. Energy Center of Wisconsin separately 
estimated even lower costs, $2000/kW, for a 12 MW project. 



Because WP&L currently offers a tariff of 9.2 cents/kWh for biomass systems up to 
2 MW, one obvious option is to offer a similar price for all systems less than 5 MW. The 
limited information available on biomass systems suggests that such a price is probably 
unlikely to offer any customer full cost recovery, but by offering it the Commission 
would at least expand what's currently available while minimizing the risk of setting the 
price too high. 

Catevorv 4 Landfill Gas Scenario 

1600 kW engine-generator 

Assumptions: 
o Capacity factor = 90 percent31 
o Construction costs = $ 1 0 2 0 / k ~ ~ ~  
o O&M costs = $ 2 5 / M ~ h ~ ~  
o "Interest" rate = 12 percent on 10-year loan 

Price = 4.79 centskWh 

Sensitivity Runs: 
o 80 percent cap factor = 5.1 centskWh 

POTENTIAL LANDFILL GAS TARIFF PRICES: 

Category 1 : Net metering 
Category 2: Standard avoided cost buyback rates 
Category 3: Standard avoided cost buyback rates 
Category 4: Standard avoided cost buyback rates 

3 1 The only comments in the docket came from RENEW. RENEW cites Focus on Energy data for recent projects in 
Wisconsin. Commission staff used 80 percent. 
32 Again, this value was cited by RENEW based on actual Wisconsin projects. Commission staff used $1750/kW. 
33  This value from RENEW is based again on Focus on Energy data. It is higher than Commission staffs value, but 
staff used a separate value for fuel costs which may be included in RENEW'S estimate of O&M. 



Rationale: 
Commission staff assumed the project did not receive any state or federal grants or 
incentives. If it did, the actual price needed to earn a return would be even lower. 

Buyback rates based on avoided costs are currently -4.9-6.5 centslkwh. There is no 
point in setting an ART price less than the standard buyback rate. 

About half of the active landfills in Wisconsin are already generating electricity without 
requiring an ART. Several others use captured gas for purposes other than generating 
electricity. 

There appears to be little rationale for offering an ART for landfill gas. 

Cate~ory 3 Hydro Scenario 

650 kW generator 

Assumptions: 
o Capacity factor = 57 percent34 
o Construction costs = $884/kW 
o O&M costs = $0.0 1 /kwh 
o "Interest" rate = 12 percent on 10-year loan 

Price = 4.14 centslkwh 

POTENTIAL HYDRO TARIFF PRICES: 

Category 1 : Net metering 
Category 2: Standard avoided cost buyback rates 
Category 3: Standard avoided cost buyback rates 
Category 4: Standard avoided cost buyback rates 

Rationale: 
Commission staff assumed the project did not receive any state or federal grants or 
incentives. If it did, the actual price needed to earn a return would be even lower. 

Buyback rates based on avoided costs are currently -4.9-6.5 centskwh. There is no 
point in setting an ART price less than the standard buyback rate. 

There appears to be little rationale for offering an ART for hydro projects. 

34 The only comments in the docket came from RENEW. Assumptions are based on the data provided. 
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CATEGORY 1 

Costs in $ I MWH 

Ca~i ta l  Costs 
Annual revenue required 
kW 
hours per year 
capacity factor 
kwh each year 
Capital Costs ($lMWh) 

Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 

Total Fuel Costs (3IMWH) 3 - 3  

Fuel costs 

O&M Costs Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 
variable O&M costs ($/MWH) 
fixed operating costs ($/kW/year) 30 0 

Heat Rate (BTUlkWh) 
Fuel heating value (BTUllb) 
Average Price($lMMBTU) 

annualized variable costs 
annualized fixed costs 
Total fixed and variable 

O&M cost expressed as $lMWh 3 22.83 $ 28.26 

Production Tax Credit (PTC) -$2.10 

0 

$0.00 

0 

$0.00 

Reward Factor unrounded 
Reward Factor 
Focus Grant - formula 
Focus Grant - cost share cap 
Focus Grant - dollar cap 

Project Cost 
per kW 
Direct Construction Costs (2007) 
Focus on Energy reward or grant 
Federal tax credit 
Total Project Cost 
-Interest Rate 
-Recovery Period in Years 

Biomass Biogas 

-$6,480 
$10,390 $37,140 
12.00%1 12.00% 

Landfill Gas 

I I I 101 10 

Hydroelectric 

AO $6,573 

Solar PV 
$ 9>000 

$21.600 
-$4,730 

Wind 
$ 4.952 

$49.520 
-$I 2,380 



CATEGORY 2 

Costs in $ I MWH 

I I Capital I Fuel I O&M I PTC I Total 

Solar PV 1 $ 577.29 1 $ - 1 $ 22.83 1 $0.00 1 $600.12 
Wind I $333.31 1 $ - 1 $ 28.97 1 ($21.0011 $341.29 

Biomass 
Biogas 
Landfill Gas 

Capital Costs 
Annual revenue required 
kW 
hours per year 
capacity factor 
kwh each year 
Capital Costs ($IMWh) 

Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 

$94.83 

Total Fuel Costs ($IMWH) $ 6.50 $ - $  - 

$ 6.50 

Fuel costs 

O&M Costs Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 
variable O&M costs ($IMWH) 17 
fixed operating costs ($lkWlyear) N A 30 0 

Heat Rate (BTUlkWh) 
Fuel heating value (BTUllb) 
Average Price($/MMBTU) 

annualized variable costs 
annualized fixed costs 
Total fixed and variable 

$ 17.00 

O&M cost expressed as $IMWh $ 17.00 $ 22.83 $ 28.97 

Production Tax Credit (PTC) -$1 .OO -$2.10 

13,000 

$0.50 

Project Cost 
per kW 

($10.00) 

Reward Factor unrounded 
Reward Factor 
Focus Grant - formula 
Focus Grant - cost share cap 
Focus Grant - dollar cap 

$108.33 

0 

$0.00 

0 

$0.00 



CATEGORY 3 

Costs in $ I MWH 

Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 
C a ~ i t a l  Costs 
Annual revenue required $374.322 $101,695 $301,581 
kW 550 650 600 
hours per year 8760 8760 8760 
capacity factor 80.0% 57.0% 24.0% 
kwh each year 3,854,400 3,236,800 1,261,440 
Capital Costs ($IMWh) $ 97.12 $ 31.42 $ 239.08 

Total Fuel Costs ($IMWH) $ 6.50 $ - $ - 

OBM Costs Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 
variable O&M costs ($/MWH) 17 10 15 
fixed operating costs ($/kW/year) NA 0 0 

annualized variable costs 
annualized fixed costs 
Total fixed and variable 

0 8 M  cost expressed as $IMWh $ 17.00 $ 10.00 $ 15.00 

Reward Factor unrounded 
Reward Factor 
Focus Grant - formula 
Focus Grant - cost share cap 
Focus Grant - dollar cap 

Project Cost 
per kW 
Direct Construction Costs (2007) 
Focus on Energy reward or grant 
Federal tax credit 
Total Project Cost 
-Interest Rate 
-Recovery Period in Years 

Annual Revenue Required 

Biomass Biogas 
$ 4,300 

$2,365,000 
-$250,000 

$2,115,000 $574,600 $0 $1,704,000 

Landfill Gas 

I 12.00%1 12.00%1 I 12.00% 

Hydroelectric 
$ 884 

$574,600 
$0 

101 I 101 10 

1 $374,322 1 $101,695 I 1 $301,581 1 

Solar PV Wind 
$ 2.840 

$1,704.000 



CATEGORY 4 

Costs in $ I MWH 

Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 
Ca~i ta l  Cos& 
Annual revenue required $3,730,826 $946,865 $288.838 
k W 3:IOO 1,600 1,600 
hours per year 8760 8760 8760 
capacity factor 80.0% 80.0% 90.0% 
kwh each year 21,724,800 11,212,800 12,614,400 
Capital Costs ($IMWh) $ 171.73 $ 84.45 $ 22.90 

Total Fuel Costs ($IMWH) $ 40.50 $ 6.50 $ - $ 

Fuel costa 

O&M Costs Biomass Biogas Landfill Gas Hydroelectric Solar PV Wind 
variable O&M costs ($lMWH) 25 17 25 15 
fixed operating costs ($lkWlyear) 0 N A N A 0 

annualized variable costs 
annualized fixed costs 
Total fixed and variable 

0 

$0.00 

Heat Rate (BTUlkWh) 
Fuel heating value (BTUllb) 
Average Price($lMMBTU) 

O&M cost expressed as $IMWh $ 25.00 $ 17.00 $ 25.00 $ 15.00 

Production Tax Credit (PTC) -$2 10 -$I .OO -$2.10 

Reward Factor unrounded 
Reward Factor 
Focus Grant - formula 
Focus Grant - cost share cap 
Focus Grant -dollar cap 

13,500 

$3.00 

13,000 

$0.50 




