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Executive Summary

OnJdune5, 2000, Michigan'snew Customer Choiceand Electricity Reliability Act, Public Act 141 of 2000
(Act 141), took effect. Section 10r (6) of Act 141 states.

“The[Michigan Public Service] commission shdl establishtheMichigan renewablesenergy
program. The program shall be desgned toinform customersinthisstate of the availability
and value of using renewabl e energy generation and the potentid of reduced pollution. The
program shall dso be designed to promote the use of exigting renewable energy sources
and encourage the development of new facilities”

In addition to the development of a Michigan Renewables Energy Program, Act 141 includes numerous
opportunities to promote and develop renewable energy resources.

Program Recommendation: Thisproposa highlightsrenewableenergy resourcesrelated to Act 141 and
government/utility activities, and establishes the framework for developing a comprehensive statewide
effort.

Staff recommends proceeding with the development of aMichigan Renewables Energy Program that will
informcustomers and promote the use of renewable energy resources, and encourage the devel opment of
new facilities in Michigan. The Program could be designed and implemented through the utilization of
exiging or new funding mechanisms and education programs, and monitoring of successful renewable
programs or opportunities.

Staff proposes looking at the possibility of utilizing low-income and energy efficiency fundsif they become
avallable through securitization savings. These funds could be used to encourage the devel opment of new
renewable energy resource facilities, and help diversify and offer more efficient dectricity supplies in
Michigan. Also, Staff proposesinforming customersof theavailability and value of usng renewable energy
resources, and the potentia of reduced pollution through the advertising efforts included in the Statewide
Customer Education Program proposed in Case No. U-12133.

Additiondly, a Michigan Renewables Energy Web ste and an automated eectronic mailing list service
could bedevel oped toinform customersand promote renewabl e energy through existing MPSC resources.
Staff would aso continue to examine government and utility programs, MPSC cases, etc. to see what is
going on, assesswhat wefind, and take appropriate actions or make recommendationsto the Commission
on opportunities to inform customers and promote the use of renewabl e energy resources, and encourage
the development of new faclities.

Background: Renewableenergy resourcesare sources of dectricity generation from solar, wind, biomass
and smd| hydrodectric facilities, and also technologies that can offset the production of eectricity from
fossl fuels. These resources vary in their characterigtics with the type of resource, but generdly produce



less pollution and can reduce waste, diversfy a utility’ s dectricity supply and help creste jobs.

Today, renewables represent less than 3 percent of Michigan’s eectricity generation, mostly by meansof
relatively large biomass and hydro facilities. Renewable resource technologies have the potentia to
contribute Sgnificantly to eectricity suppliesin a cost-effective and environmentaly sound manner.

Renewables Energy Electric Generating Technologies Growth in Michigan
(In Megawatts)

Technology Potential Developed
Growth Capacity
Biomass 3,135 481
Solar Large 0.077
Wind 7,460 0.657
Hydro 389 451*

* Excludes Ludington pumped storage facility —over 1,800 MW.

Various issues must be considered to develop new renewable energy facilitiesin Michigan. Not only are
€conomic issuesimportant, but other barriersto development and use and opportunitiesto eliminate these
barriers dso need to be addressed. Severd barriersto developing renewable energy resourcesidentified
by industry representatives and renewable energy literature are;

o]

Utility interconnection issues. Fair distribution and transmisson interconnection standards,
rules, and practices are needed.

Maintaining areliable supply of renewable energy system products.

a2

Lack of awareness and information for customers about the availability of renewable energy
system products.

Lack of vaue placed on public benefits (reduced pollution and grester energy diversity) of
renewables.

o]

Additiond barriers are identified in the proposal.

Other states have devel oped programs and policiesto hel p promote renewable energy and reduce barriers
to developing renewableresources. A few key programsare: 1) System Benefits Charge—asmall charge
levied on generation or distribution companies or customers for use of the tranamission or distribution
system, and 2) Net Metering Rules — alows customers to interconnect and feed surplus power back into
the grid during periodswhen generation exceedsacustomer’ sown use and only pay for net dectricity used
over an entire month or year. These rules make it easier and more affordable for customers to generate
their own power from renewable energy sources. The state programs and policies are discussed in more
detail within the proposdl.



Renewable Resourcesin Michigan: The primary chdlenge to greater utilization of renewable energy
resources is cost and interconnection sandards in the eectric indudtry. Increased utilization in Michigan
is expected when the cost to develop renewable facilities is deemed economica and regulatory and
technical issuesareresolved. Thisproposa includes a description of each renewable resource and details
the capacity of each type of utility facility, the environmenta impact of the resource, and the opportunities
and barriers to developing that specific resource.

Michigan Efforts to Promote Renewables. There are many examples of renewable energy project
efforts operating in Michigan. The proposd discusses 11 Michigan projects, predominantly utility and
government-sponsored programs, that are connected to the utility grid. Many more projectsexi<, but are
not listed, such as solar homes, off-grid smal wind generators, etc. By drawing on the experience of these
profiled projects and others, renewables may be developed further in Michigan.



Program Recommendation
____________________________________________________________________________________________________________|

OnJune 5, 2000, Michigan'snew Customer Choice and Electricity Rdiability Act, Public Act 141
of 2000 (Act 141), took effect. Section 10r (6) of Act 141 states:

“The[Michigan Public Service] commission shal establishtheMichiganrenewablesenergy
program. The program shal be designed to inform customersinthisstate of the availability
and va ue of using renewabl e energy generation and the potentid of reduced pollution. The
program shdl aso be designed to promote the use of existing renewable energy sources
and encourage the development of new facilities”

In addition to the development of a Michigan Renewables Energy Program, Act 141 includes
numerous opportunities to promote and develop renewable energy resources. These options are in
Sections 10a (2) and (6), 10b (1), (2) and (3), 10d (6), 10e (1), 10q (4), 10r (1), (2) and (3), 10v and
10w of the law. Among other things, the sections require licensing of al dternative eectric suppliers;
opportunitiesfor self-service power and providersto own, construct or operateeectric distributionfacilities
or dectric meter equipment; unbundling of utility rates; rates, terms and conditions of dectric service that
promotes the development of new generation, transmisson and distribution technologies; religble and
competitive ratesfor dl customers; alow-incomeand energy efficiency fund; connection of merchant plants
to thetranamission and didtribution systems, sandardsfor al disclosures, explanations or saesinformation
disseminated by a person selling eectric service; a requirement that suppliers disclose fud mix and
emissions of sulfur dioxide, carbon dioxide, and oxides of nitrogen; acustomer education program; posting
of disclosure information on the MPSC Web Site; larger utilitiesto file aplan detailing measuresto expand
the avail abletransmission cgpability by at |east 2000 megawatits (MW); andinvestor-owned e ectric utilities
to ether join a Federa Energy Regulatory Commisson (FERC)-approved multi-Sate regiona or
independent transmission system organization, or divest their interestsin their tranamisson facilitiesto inde-
pendent transmission owners.

This proposd highlights renewable energy resources related to Act 141 and government/utility
activities, and establishes the framework for developing a comprehensive statewide effort.

Program Design

Staff recommends proceeding with the development of a Michigan Renewables Energy Program
that will inform customers and promote the use of renewable energy resources, and encourage the
development of new facilitiesin Michigan. The Program could be designed and implemented through the
utilization of exigting or new funding mechanisms and education programs, and monitoring of successful
renewable energy programs or opportunities. For example, the Department of Consumer & Industry
Services Energy Office is currently involved in severd renewable energy projects. Staff suggests,
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therefore, coordinating Program activities with this office.

Staff proposes looking at the possibility of utilizing low-income and energy efficiency fundsif they
become available through securitization savings. Thesefunds could be used to encourage the devel opment
of new renewable energy facilities, and help diversfy and offer more efficient eectricity supplies in
Michigan.

Additionaly, Staff proposes informing customers of the availability and value of using renewable
energy resources, and the potentid of reduced pollution through the proposed and existing education
programs and resources listed below:

Satewide Customer Education Program

An opportunity for promoting renewables energy might be to include information on renewables
inthe $26.7 million Statewide Customer Education Program advertising campaign proposed in Case No.
U-12133. Section 10r (2) of Act 141 requires the establishment of funding for a statewide educeation
program. The research efforts outlined in the education plan could easily be revised to include telephone
survey questionsrel ated to customer interest in renewabl e energy and the need for education or information
onrenewables. The education program aso intends to implement a statewide mass media campaign and
acdl center. Theincluson of renewables energy in the campaign would provide a more effective and
effident way to reach customers. A portion of the statewide education fund could be dedicated to the
Michigan Renewables Energy Program gods. Also, Section 10a (6) of Act 141 opens up important
renewable energy opportunities by not prohibiting saf-service power. The Michigan renewable energy
education program could provide case studies and education opportunities for self-service power.

Michigan Renewables Energy Web Ste

A Michigan Renewables Energy Web site could be devel oped by using existing MPSC resources
to promote/distribute renewabl e energy materialsand information, and link to other renewablesites. Other
gtes might include the Department of Consumer & Industry Services Energy Office, Great Lakes
Renewable Energy Association (GLREA), Center for Renewable Energy & Sugtainable Technology, U.
S. Department of Energy (DOE), American Solar Energy Society, American Wind Energy Association,
and many others.

I naddition to the above-mentioned sites, the DOE's National Renewable Energy Laboratory hosts
an extensve Web site that includes a Michigan-specific section that could be expanded to incorporate
additional Michigan information. A primary page could be set up for the Michigan Renewables Energy
Program as one vehicleto promote renewabl e energy, and this page could smply serve asadirectory page
for appropriate links to renewable energy resources on the Web. The Energy Office and its Biomass
Energy Program, Midwest Renewable Energy Association, GLREA, and the National Renewable Energy
Laboratory could ensure that resources are identified and information is included ontheexisting Web site
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insupport of the Act 141 requirement. Thisapproach could be more effectivethan cresting an independent
Web sitein response to requirements of Act 141.

Section 10a (2) of Act 141 requires licensing for aternative dectric suppliers. The Michigan
Renewables Energy Program Web ste could include adirectory of suppliers that identifiesif the supplier
offers renewable energy sources. Section 10r (1) and (3) requires establishing disclosure standards to
provide detailed information on e ectric service generation sources, including renewables. Customerscould
use thisinformation in comparing power supply options. Asrequired by Act 141, theinformation must be
posted on the MPSC Web site, and could be linked to the Michigan Renewables Energy Program Web
gte.

Section 10q (4) of Act 141 alows salf-service power providers to own, construct or operate
eectric digribution facilities or eectric meter equipment for the purpose of providing or using saf-service
power. The Michigan Renewables Energy Program Web site could help consumers understand available
options.

Renewable Energy Automated Electronic Mailing List Service

A renewable energy computer automated mailing list could be devel oped that includes federd and
date agencies, organizations, and individuas interested in renewable energy issues. The MPSC, Energy
Office, or another group could take the lead to develop and maintain the e-mail distribution list to be used
as aresource to communicate, outreach, and share information on renewable energy.

Staff would dso continue to examine government and utility programs, MPSC cases, etc. to see
what isgoing on, assesswhat wefind, and take appropriate actions or make appropriate recommendations
to the Commission on opportunitiesto inform customersand promote the use of renewabl e energy sources,
and encourage the development of new renewable energy facilitiesin Michigan.

Organization of the Report

The next section provides background information on the benefits, potentia for reduced pollution
and growth, customer research, potential barriers, and other states promotion of renewable energy
resources. The last two sections report on viable renewable energy in Michigan related to solar, wind,
hydro and biomass resources; the environmenta impact of renewabl e resource systems; opportunitiesand
barriersto the development of each renewable resource; severa renewable project efforts underway; and
provides insghts on the project experiences in Michigan.



Background

Renewable energy resources are sources of dectricity generation from solar, wind, biomassand
amdl hydrodectric fadilities, and aso technologies that can offset the production of dectricity from fossl
fuds for example, by providing light, hot water, and space heating and cooling. Theseresourcesare often
referred to as "green power" options. A resourceiscaled renewableif it can be naturally replenished and
if itsrate of use does not exceed its rate of replenishment. In generd, renewables have lower emissons
than non-renewables and conserve natura resources. Renewable energy resources often use fuel sources
that are essentidly free (such as the sun or wind) or rdatively inexpensive (such as waste from forestry,
agricultural, or other biomass).

Renewable energy resources take a variety of forms. Electricity from renewables can be
interconnected with the eectric grid or can stand aone, independent of the grid. Renewable energy
sources can take the form of large, centraized facilities, smilar to conventiond fossil fud plants, but usudly
on amuch smaler scae, or they can be smdl, decentralized, and dipersed throughout a utility’ s system.
The renewable resource can be owned and operated by a regulated electric utility, by a non-utility
generator, or an end-use custome.

Benefits of Renewable Ener gy Resour ces

The benefits of using renewable energy resources vary in their characterigtics with the type of
resource, but generaly fal into three categories:

M Renewable energy sources can reduce pollution.
M Renewable energy sources diversfy a utility’s eectricity supply.
M Renewable energy sources can help create jobs and improve industria competitiveness.

Alan Nogee, of the Union of Concerned Scientists, stated in his testimony before a Senate
Committee on Energy and Natura Resources on April 13, 2000, some of the benefits of renewables:

“Renewables dso diversfy our energy resource portfolio, reducing exposure to energy
supply interruptions and price voldility which can affect the entire economy. They provide
additional options for customers, which will increase cusomer satisfaction with retall
choice, and provide additional competition with fossil and nuclear generators, which can
help restrain fuel price increases.”



Potential for Reduced Pollution from Renewable Enerqy

According to the U.S. Environmental Protection Agency, the éectricity industry is a mgjor
contributor to air pollution, responsible for 66 percent of U.S. sulfur dioxide air emissions, 39 percent of
nitrogen oxide emissions, 36 percent of man-made carbon dioxide emissions, and 21 percent of mercury
emissons

Act 141 encourages changefor electric generation in Michigan and devel opment and use of renew-
ables. Inthe 1960s and 1970s, Michigan primarily used cod to generate eectricity, and in the 1980sand
1990s, nuclear power was used to generate 16-30 percent of Michigan’ s electric needs.! Now, with the
changing eectricindustry, thetimemay beright for considering renewable energy asan dternativeresource
to conventional generation.

Clean renewable energy resources, notably solar and wind, represent an attractive and often
publicly acceptable option for reducing air emissons. Although biomass energy resourcesare not pollution
free, they emit little or no sulfur dioxide. Also, when biomass fud supplies and generating facilities are
managed conscientioudy, they may produce little, if any, net greenhouse gas emissons.

Potential for Renewable Energy Growth

Today, renewables represent less than 3 percent of Michigan's dectricity generation, mostly by
means of relatively large biomass and hydrodectric facilities. Renewable resource technologies have the
potentia to contribute significantly to eectricity supplies in a cogt-effective and environmentally sound
manner, both as supply and demand management options. The most comprehensive study to date, the
Unionof Concerned Scientists (UCS) Powering the Midwest (1993), provided a broad brush andyss
of renewable energy potentid in the state of Michigan. Many of the UCS assumptionswere controversid,
but the broad nature of the report’s findings is generally supported:  Michigan has a large untapped
potentia for renewable energy systems to contribute to the state's overal energy needs.

Many kinds of renewable energy technologies are undergoing rapid development toward com-
mercdization. In some cases, they may dready be fully competitive with the cogt, efficiency, and
convenience of foss| fuds. In recent years, wind and solar options have been experiencing technological
improvement and growth in worldwide sales. According to industry reports, wind energy is a $2 billion
per year business worldwide, expanding at arate of 25 percent per year. Inthe United States, however,
wind power provides less than 1 percent of totd eectricity.? Government reports indicate solar energy

Isource: U.S. Department of Energy, Energy Information Administration, State Energy Data Report 1997, September
1999, p. 166.

2Source: Flavin, Christopher, and Dunn, Seth, Rising Sun, Gathering Winds: Policies to Stabilize the Climate and
Strengthen Economies, November 1997.
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salesdoubled in the U.S. from 1996 to 1999.2  Astechnologies mature and salesincrease, economies of
mass production are expected to reduce codts, leading to larger markets. Shell Oil Company forecasters
expect renewabl e resources to provide 5-10 percent of the world's energy needs by the year 2025 and
50 percent by 2050.* The federd government and various agencies and independent organizations have
estimated future growth of renewable energy in Michigan as shown on the following table®

Renewables Energy Electric Generating Technologies Growth in Michigan
(In Megawatts)

Technology Potential Developed
Growth Capacity
Biomass 3,135 481
Solar Large 0.077
Wind 7,460 0.657
Hydro 389 451*

* Excludes Ludington pumped storage facility — over 1,800 MW.

Customer Research

Michigan consumers need good information about products they are offered when purchasing
eectricity or usng renewableenergy suppliesor devicesintheir homesor busnesses. A program designed
to promote the use of renewable energy resources must first find out what customers know about
renewables, inform them of its availability, and educate them on how to choose. Customers need specific
educationon what renewables are, why they areimportant, and what opportunitiesare available, eic. This
objective can only be met by a well-planned educational program that provides customers with the
awareness and education needed.

3Source: U.S. DOE, Energy Information Administration, Form EIA-63B, “Annual Photovoltaic Module/Cell Manufac-
turers Survey, 1999.

4source; Shell, The Royal Dutch/Shell Group of Companies;
Web site: http://134.146.1.138/royal -en/content/0,5028,25551-51054,00.html .

SSource: Union of Concerned Scientists, Biomass Energy, Cambridge, MA, 1994, p. 55;

American Wind Energy Association, Wind Project Data Base for Michigan, November 1, 1999,

URL: www.awea.org/projects/michigan.html;

Conner, Alison M., and Francfort, James E., |daho National Engineering and Environmental Laboratory, U.S.
Hydropower Resource Assessment for Michigan, Idaho Falls, ID, 1998, p. 2;

U.S. Department of Energy, Renewable Electric Plant Information System, National Renewable Energy Laboratory,
June 29, 1998, URL: www.eren.doe.gov/repis/;

U.S. Department of the Interior, Bureau of Reclamation, The Role of Hydropower Development in the U.S. Energy
Equation, January 1, 1999, URL: http://borworld.usbr.gov/power/edu/hydrole.htm
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The Nationa Renewable Energy Laboratory’ s report “ Willingness to Pay for Electricityfrom
Renewable Resources. A Review of Utility Market Research” (Farhar, 1999) concluded from 14
surveys that customersfavor renewable energy sources but tend to know very little about them; customers
prefer renewable sources of ectricity and the mgority are willing to pay an incremental amount more for
it; an average of 70 percent stated awillingnessto pay at least $5 per month for eectricity from renewable
sources; and amgority of utility customerswant their utility companiesto develop new renewable sources
of eectricity.

Examples of these findings include the Traverse City Light & Power Wind Project in which
approximately 200 homes pay a $7.58 increase in their monthly bills, and the Detroit Edison
SolarCurrents® Program inwhich nearly 200 subscribing customers pay $6.59 per month for 100 Watts
of solar service.

Potential Barriersto Promoting Renewables

Variousissues must be considered to develop new renewable energy facilitiesin Michigan. Not
only are economic issues important, but other barriers to development and use and opportunities to
eliminate these barriers aso need to be addressed. Some of the barriersto devel oping renewable energy
resources identified by industry representatives and renewable energy literature are as follows:

N Property tax assessments based on ingtallation cost rather than on the value of the power
produced, which places renewable energy systems at a disadvantage due to their high capita
COost.

Utility interconnection issues. Fair distribution and transmission interconnection standards,
rules, and practices are needed (see Attachment A).

Lack of an infragtructure or certification of qudified renewable energy sysemsinddlers.
Lack of knowledgeable code inspectors for renewable energy ingtalations.

Lack of accurate and detailed information about renewable energy resourcesin Michigan; for
example, detailed wind atlases.

High cost and financing costs of some renewable energy technologies.

Maintaining areliable supply of renewable energy system products.

Lack of awareness and information by customers about the availability of renewable energy
system products.

Lack of competitive cost advantage againgt entrenched industries.

Lack of vaue placed on the public benefits (reduced pollution and greater energy diversity) of
renewables.

A

3 3 3

|

Othea States Promotion of Renewable Ener gy Resour ces

During the past few years, interest in using new renewable energy sources has grown in many
sates. Mogt states have made commitments as part of apackage to restructure the eectricity industry to
hep clean up the environment while increasing competition. As the Union of Concerned Scientists
concluded:



“While states have used a variety of approaches to increase renewables, state dectricity
standards and fundshave been themost important policiesfor creating long-lasting markets
and providing measurable commitments to renewables development. Other approaches
—such asnet metering, disclosure of fue sourcesand emissions, and encouraging customer
choice of renewable dectricity —have a so been important in overcoming particular market
barriers to increasing renewables.”

The following list contains some of the other states’ regulatory programs and policies developed
to help promote renewable energy and reduce barriers to devel oping renewable resources.®

Renewable Electricity Portfolio Standard and Set-Asdes for New Generation

These sandards ensured that a minimum percentage or fixed amount of eectricity will be produced from
renewable energy sources. About 10 states, including Connecticut, Maine, Massachusetts, Pennsylvania,
and Wisconsin, have some verson of thesein place. Mogt of these states also have eectric restructuring
legidation in place.

System Benefits Charge/Public Benefit Charge

These charges generdly refer to a samdl charge levied on generation or distribution companies or their
customers for use of the transmission or distribution system. These funds support renewable eectricity
development. There are about 17 states, including Cdifornia, Illinois, New Y ork, and Pennsylvania, with
these types of funds.

Net Metering Rules

Net metering adlows customers to interconnect and feed surplus power back into the grid during periods
when generation exceeds a customer’s own use and only pay for net eectricity used over an entire month
or year. Thispolicy makesit easier and more affordable for customersto generate their own power from
renewable energy sources. More than 30 states have net metering; some of these states are Illinois,
Montana, New Y ork, Ohio, Pennsylvania, Virginia, and Wisconsin.

Disclosure and Certification

More than 10 gates (including Michigan, Cdifornia, lllinois, New Hampshire, Pennsylvania, and Texas)
require electric suppliers to disclose standard information to al customers on the fuel sources used to
produce the eectricity they sdll. Also, some of these states require independent certification of the supply
resources used when suppliers make a green claim regarding the eectricity they sdll.

Line Extenson Analysis and Palicies

About four states (Arizona, Colorado, New Mexico, and Texas) require that when an eectric power line
extension is requested, information on renewable energy adternativesisto be andyzed and provided to the
requesting customer. In some jurisdictions, the utility must help to finance the renewable energy off-grid

®Source: Kushler, Martin, and Witte, Patti, American Council for an Energy Efficient Economy, A Review and Early

Assessment of Public Benefit Policies Under Electric Restructuring, Volume ll, September 2000; U.S. Department of
Energy, Database of State Incentives for Renewable Energy: Rules, Regulations and Policies, October 30, 2000.
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dterndiveif it is chegper than the line extension.

Research and Outreach
About saven gates (including Caifornia, New Y ork, North Carolina, and Washington) funded research
and outreach programs on renewable energy. Thefunding isether by the State or dectric and gas utilities.

Contractor Licensng and Training

About 14 gates (including Michigan, Alaska, Arkansas, Colorado, Connecticut, and Nevada) have rules
requiring solar contractor licenses. Completion of atechnica training program and exam are arequirement
for some state licenses.

Equipment Certification/Pre-certification
At least 13 states (including Arizona, Cdifornia, Maine, New Jersey, and Oregon) have solar equipment

certification requirements. In many cases, solar equipment certification requirements are linked to other
dtate incentives, such astax credits or loan programs. Equipment certification isamgor condderation in
the development of interconnection standards.

State Condiruction Palicies

Eight states (including Colorado, Maryland, Montana, and Texas) have construction mandates for the use
of renewable energy systems, typicaly requiring that state agencies assess the costs and benefits of
incorporating these systems when planning state buildings and facilities.

Solar and Wind Access

The most common forms of solar access laws used throughout the U.S. are solar easements, covenant
restrictions, local zoning authority rules, and the granting of solar permitsby agoverning board. Thirty-four
states (including Alaska, Cdifornia, New Mexico, and New York) either have explicit solar access
provisons or dlow the crestion of solar easements, the most common provison identified. Fourteen of
these states have gone beyond smple solar easements and developed provisions for the preservation of
solar or wind access. Five of these states alow for the creation of easements for wind energy devices.
Solar and wind access laws are created at either the state or local leve.

States have also adopted other important policies and rules that help promote renewable energy
resources in the eectricity systems that are not included above. For example, severd states offer tax
deductions, exemptions or credits for green power options. About nine states have speciad economic
development programs that are specificaly designed to attract renewable energy companiesto their sate
or local areas. Also, more than 15 states offer grants, loans, or lease purchases to encourage ingtallation
of green power systems.

Additiondly, areport by the DOE, “ Making Connections: Case Sudies of Interconnection
Barriersand Their Impact on Distributed Power Projects,” providesal0-point actionplanfor reducing
technical, business practices, and regulatory barriers (see Attachment B).



Federal Tax Credits

There are severd federd tax incentives available to municipds, utilities, etc. for wind, solar, and
other projects. For example, aone-and-one-half cent per kWh production incentive payment is currently
avallable to wind, geothermd, solar or biomass power owned by state and loca entities and not-for-profit
electric cooperatives. The credit is available for the first 10 years of operations commencing between
October 1, 1993 and September 30, 2003.

The Production Tax Credit isavailableto wind and closed-loop biomassfacilitiesowned by private
companiesthat pay income tax. The credit started in 1994 and was extended to 2001. The investment
energy tax credit, or business energy tax credit, provides for a 10 percent credit on investment in or
purchase of solar or geothermd energy property. Solar properties include solar eectricity generation,
heeting, cooling or hot water sysems. This credit islimited to commercid entities.
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Renewable Energy Resourcesin Michigan

The primary challenge to greater utilization of renewable energy resources is cost and inter-
connection standardsin the electric industry. Increased utilization in Michigan is expected when the cost
to develop renewablefacilitiesis deemed economica and technical and regulatory issuesareresolved. As
David Moskovitz stated in a paper for the World Resources Indtitute:

“Even renewable technologies that are not yet cost effective in wide-scae applications,
such as photovoltaics (PV) may be cost effective in 'niche’ gpplications. Continued
research and development and modest utility investmentsin demondration-szed facilities
promise to reduce cogts. New initiatives that support the sustained orderly devel opment
of these technologies are needed.”

Geothermal resources are not addressed in this report since the National Renewable Energy Laboratory
identifiesMichigan ashaving no potentia for thisresource. Thefedera government has defined geothermal
energy as having aheat sourcein the ground of at least 122 degrees Fahrenheit. Michigan has some lower
temperature geothermal resources, but as far as we know to date, there are none that meets the federal
definition. Hydrogen energy isaso not addressed, not because it lacks potentia in Michigan, but because
it is presently consdered more as a means of providing energy storage, rather than a renewable energy
source in and of itself. As hydrogen energy technologies develop and systems approach widespread
commercidization, they may offer renewable energy options for Michigan aswell.

A description of each renewable resource— solar, wind, biomass and hydro—followsand details
the capacity of each type of utility facility, the environmenta impact of the resource, and the opportunities
and barriers to developing that specific resource.

Solar

Solar/photovoltaic (PV) energy technology uses solid-state semiconductor materias to capture
aunlight and directly convert aportion of the light to eectricity. Some PV sysems are also integrated with
space or water heating systems that transfer waste heat away from the PV panels themsdves for usein
buildings.

Availability/Capacity of Utility Facilities

According to the Nationa Renewable Energy Laboratory, as of 1999, there were only five
reported PV systemsinterconnected with Michigan’ sdectric utility grid. The generation cgpacity of these
fadlities ranges from 0.64 kilowatts (kW) to 28.4 kW. Thisis a minuscule portion of the state's total

inddled capacity, which is roughly 20 million KW. There are many more remote systems that are not
integrated with the utility grid, but data.on them are not readily available.
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Environmental Impact

With 2 kW of PV capacity, the following emissons are avoided annudly:

Nitrogen Oxide | Sulfur Dioxide | Carbon Dioxide
NOX (Ibs) SOz (Ibs) CO2 (Ibg)

13 28 6,520

U.S. Environmental Protection Agency Web Page - Annual Emissions Avoided in Michigan
Opportunities and Barriersto Development

Using solar energy to meet a portion of our energy needs may displace foss| fuel energy sources
and thus reduce pollution. Originally developed by NASA for usein spaceflights, PV technology isslent,
reliable, has low maintenance, and can be ingtalled anywhere with adequate solar access (that is, places
that are not overly shaded). PV systems can be built to any size, from portable watches and calculators
that operate on only afraction of await to megawait-scale utility power plants.

Smdler PV systems are frequently portable. Many PV systems are adjustable in Size to meet
changing energy needs by adding or removing PV pandlsand batteries, for example. Usudly, stand- alone
gsystems serve smdl power needs. Popular examples include dl varieties of small consumer gppliances,
auxiliary power, battery charging, and ventilation systemsfor boeats, cars, and recreationa vehicles, remote
sending, telecommuni cations, and westher forecasting equi pment; highway congiructionSigns; and providing
power for remote homes or cottages.

PV systems can be interconnected with the existing eectric utility grid or operate as stand- done
systems with or without batteries to store dectricity for use when the sun is not shining. Modern
interconnectiondevices, called power inverters, convert the PV-generated low voltage DC power into 60-
cyde AC household current. Inverters provide safe, reliable, automatic switching that manages power
flows between solar, batteries, grid-produced e ectricity, and the |oads connected to the system. National
standardsfor theinterconnection of inverter-controlled small energy systems, caled distributed generation,
are presently being devel oped and are expected to be in place by fal of 2001

The primary barrier to morewidespread use of PV istherdatively high cost.? Education regarding
the advantages of PV energy will be needed to generate public interest. Although PV may not currently
be cost comptitivefor large-sca e ectricity generation, technol ogy and manufacturing improvementshave
reduced production costs significantly and they are expected to continueto decline. Michiganisareatively

"Source: International Electrical and Electronic Engineers Standards Coordinating Committee 21,
URL: http://grouper.ieee.org/groupscc21/1547/index.html .

8source: U.S. Department of Energy, National Center for Photovoltaics, |nformation Resources: Frequently Asked
Questions, URL: http://www.nrel.gov/ncpvi/.
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cloudy gtate which could limit the potential successof PV here. However, PV systems can produce some
useful energy even on cloudy days, and for many purposes there is a good match between the days with
the mogt intense sunlight, when PV systems produce the most eectricity, and the pesk days for energy
needs.

In order to provide a continuous source of power, some combination of eectricity storage and
backup systemisrequired with PV. Typicaly, batteries provide storage and backup generationissupplied
by other on-gte supplies or by grid interconnection with the local eectric digtribution utility. Some grid-
connected systemsrely on thelocd utility for backup and do not have any storage batteries. Systemswith
storage batteries, however, can offer extraordinarily high rdliability because stored energy can be used on-
gte to supply at least emergency power needs in the event of aloca power outage on the dectric grid.
Some newer inverter designs incorporate integrated uninterruptible power supply (UPS) protections for
use with computers and other e ectronic equipment.

Efforts are underway to develop systems and techniques so that PV systems can be integrated
directly into buildings® A primary exampleisfrom a Michigan-based PV company, Bekaert ECD Solar
Systems, L.L.C., headquartered in Troy. It makesa“solar shingle’ product thet isbasicaly aPV system
integrated directly into roof shingles. Other effortsare underway or just entering commercidization for PV
systems that can be integrated with windows or skylights, wall structures, and the like.

Other Solar Energy Systems

Other solar energy systems available to Michigan consumers can provide Sgnificant energy cost
savings by supplementing building lighting, water heaters, and heating and cooling sysems.  Daylighting
techniques help to bring glare-free sunlight into building interiors and thus offset the use of dectricity for
lighting. Daylighting techniquesare often very cost effective, measurably boost the performance of students
and workersin daylighted spaces, and can be employed in both new buildings and retrofits® Solar water
heaters can supplement standard systems. They are particularly good investmentsfor svimming poolsand
preheating water for industria or residentia purposes. In generd, solar water heaters produce more hot
water in the summer months when there are more hours of daylight and warmer outdoor temperatures.
Solar water heaters are, therefore, a very good match for many facilitiesthat are most used in the summer
months. Also, solar designs for active or passive heating and cooling can be a cost-effective supplement
for other sources. Generdly spesking, active systems use pumps or fans to move solar heat from one

9Source; U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, National Perspective on
Distributed Energy Resources, September 13, 1999;

Oliver, Mark, The Role of Renewable Energy in a Sustainable Energy System and the Potential for Building
Integrated Photovoltaics, 1999.

Osource: Heschong Mahone Group, Daylighting in Schools: An Investigation into the Relationship between Day-
lighting and Human Performance, August 20, 2000, URL: http://www.h-m-g.com/default.htnm

Lawrence Berkley Labs, Introduction to Daylighting: Systems and Components, December 31, 1995,

URL: http://solstice.crest.org/environment/gotwh/general/l bl-daylight/html/sys-comp2.html .
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location to another, and passive systems are designed to integrate with building components to soak up
sunlight and either put that energy to use right away or Soreit and rleaseiit later.

Wind

Wind energy systemsuse thewind to turn propeller-like blades, which are connected to an el ectric
generator or turbine. Wind generatorsareavailablein awiderange of sizes. Utility-scale generatorsrange
upto2 MW. Smadl sysemsfor resdentid use are available in szes that produce only afew watts up to
tens of kW. Mogt attention to wind generatorsin recent years has been directed to systemsthat generate
eectricity, but wind machines for pumping water and other applications that employ mechanica energy
derived from the wind are dso practicd in certain applications.

Wind electric systems can be interconnected with the utility grid or employed in off-grid systems,
usudly using batteriesfor storage. Wind generators are often integrated with diesel generatorsor solar PV
for added rdiability. In Michigan, weather patterns generaly favor combined wind and solar dectric
systems, as opposed to either wind or solar done.

In areas with excellent wind resources, wind generators are cost competitive with fossl fuel
generating sources. Recent contracts for wind eectricity in the West and Plains states have been at prices
between four and five cents per kWh.** However, awind generator's output variesgreetly, depending on
the wind speed and duration where it is located, so proper siting of wind generatorsiscriticaly important
to system economics. Wind atlases showing average wind speeds over broad land areas have been
developed by nationd energy laboratories and the State of Michigan's Climatology Office. They are
accurate enough to give agenerd picture of the best locations in Michigan for wind energy systems, but
detailed loca wind prospecting isneeded in order to determine the most attractive Sites, and consideration
must be given to dternative land uses at or near the windy aress.

Availability/Capacity of Utility Facilities

According to the National Renewable Energy Laboratory, as of 1999, there were six wind-
powered energy systems connected to Michigan's eectric utility grid. The generation capacity of these
facilities ranges from five to 600 KW.
Environmental Impact

Wind energy systems produce electricity without combustion, so they do not cregte air pollution

in their operations. Potentiad environmental problems or barriers to more widespread wind system
utilization include aesthetics (visud concerns), noise, televison and radio signd interference, and avian

HThese reported prices are based, in part, on federal renewable energy production tax credits, but the fossil fuel
generators they compete against also receive important tax subsidies and other financial incentives. See, for
example, “ Federal Energy Subsidies,” Renewable Energy Policy Project Research Report No. 11 (July 2000), by
Marshall Goldberg, http://www.repp.org.
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mortdity (bird kills). All of these issues continue to recelve a greet dedl of attention on the part of wind
system manufacturers and developers. Development of a utility-scae wind farm requires careful Sting
research, cooperation and communication with local communities and governing authorities. Although
turbine noise can be a problem, its potentia for negative impact can be reduced by siting wind systems
away from populated areas. Wind turbines can interfere through reflection with radio, television, and
microwave sgnas. Although dectromagnetic interference can be suppressed by shidding design, careful
gting that avoids neaerby telecommunication facilitiesisimportant. The avian mortdity issue should dso be
considered during siting research and known bird migration routes should be avoided. Manufacturersare
addressing these concerns and making progress in mitigating these problems.

Opportunities and Barriers to Devel opment

Wind power, like other renewables, is a non-polluting energy resource that has the potentid to
offset foss| fud dectricity generation. Michigan's best wind resources are generdly found adong the entire
Great Lakes shoreline. There are good sites throughout Michigan particularly in portions of the northern
part of the Lower Peninsula and the northwestern portion of the Upper Peninsula. The wind generator
located in Traverse City has been the most successful, producing 900,000 kil owatt-hours (kWh) annually.
The American Wind Energy Association ranks Michigan fourteenth in the nation (with a potentid for
development of 7,460 average MW).

Wind power systems may not yet be cost effective for large-scale eectricity generation in most
Michigan locations, however, system costs are expected to continue to decline with further research and
development and as markets continue to develop. Economies of scae in production and operations are
aso important factors that continue to make wind generation more cost effective.

Biomass

Biomass energy refers to the use of energy embodied in organic matter. The energy is stored in
chemica bonds and when the bonds are broken by microbid digestion, combustion, or decomposition,
these substances release stored energy. Biomass energy systems use wood and crop residues, municipa
waste, paper mill dudge, manure, and other biomass materias as feedstock. When used for generating
electricity, biomass is typicaly burned to transform water into steam, which is used to turn a turbine
atached to a generator. Other biomass energy systems involve “co-firing,” where smal amounts of
biomass are burned aong with cod; “gadficaion,” where air is gpplied to organic feedstock in a high
temperature reactor to produce gaseous fuel, which can be used in standard gas turbines; and “ anaerobic
digestion,” the biochemica conversion of biomass materia, such as manure, to ages.

Availability/Capacity of Utility Facilities
According to the Nationa Renewable Energy Laboratory, as of 1999, there were more than 50
biomass systems connected to Michigan's eectric grid. The generation capacity of these facilities ranges

from 81 kW to 55,000 kW. Michigan obtains about 1 percent of its electricity needs from biomass
fadlities

-15-



Environmental Impact

The generdtion of biomass energy is often more environmentdly friendly than using fossl fuels.
Sulfur dioxideand nitrogen oxide emissonsfrom biomass combustion arelower than those from most fossil
fuds. And, by usng waste materid that would otherwise end up in landfills, groundwater and the air,
biomass energy meets an important societal need.

Opportunities and Barriersto Development

In addition to the favorable environmental impact biomass energy usage provides, a potential
economic advantage is also presented. New biomass generation plants can promote the devel opment of
loca economies through the establishment of related businesses like waste materia suppliers.

Co-firing represents a possible near-term opportunity for biomass energy. Co-firing combines a
small amount of biomass (5-15 percent by heat content), such as woody crops and grasses, with cod in
a traditiona coa-fired generating plant. This process reduces the amount of cod used and,
correspondingly, reduces the amount of polluting emissions. The Nationd Energy Renewable Laboratory
stated:

“Uding biomassfor power production isaproven processrequiring little capital investment
on the part of dectricity producers currently burning foss| fuds. Tests have shown that
exising equipment at most cod-fired power plants is suitable for co-firing a least small
amounts of wood with the cod.”

In Michigan, mogt large-scale biomass energy systems operate in the lumber and pulp and paper
indudtries. By using their operations waste products as acombustion resource, the mills not only generate
electricity, but respond to their own refuse disposa problem.

Small-scde, biomass-fuded dectric generation systems (5 kW to 5 MW) have potentid for on-
gSite, distributed power applicationsin Michigan. These systems (both gasification and solid feedstock) can
be attached to thetransmisson or distribution grid closeto where consumersusedectricity. Thesemodular
units can be connected to the power grid on the customer side of the dectric meter for continud, self-
generated dectricity and, if large enough, supply surplus energy to the local grid.

Distributed generation has seen limited gpplication to date. Significant barriersto the devel opment
and use of samdl-scale dectric generation systems involve the lack of interconnection standards and
protocols in the eectric industry. Crucid regulatory, economic, and technica issues must be resolved
before successful interconnectivity can occur.
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Hydro

Hydrodectric generation systems use the kinetic energy in flowing water to turn aturbine. The
three basic hydro power technologies are dams, run-of-the-river, and pumped storage. A dam raisesthe
water level and controls the flow of the water, thus increasing the potentia energy. A run-of-the-river
systemdoesnot useadam. Instead, it takes advantage of existing elevation dropsand relieson the natura
stream flow to direct water to theturbine. A pumped storage system pumps water to an upper reservoir
where the water is later dropped through a generator to a lower reservoir to generate power. Pumped
storage systems are not consdered a renewable energy technology because dectricity (usualy produced
from coa or nuclear) is required to pump water to the upper reservoir.

Availability/Capacity of Utility Facilities

According to the Nationa Renewable Energy Laboratory, as of 1999, there were more than 100
hydrodectric systems connected to Michigan's dectric utility grid. The generation capacity of these
facilities ranges from 3 kW to dmost 2,000 MW .2

Environmental Impact

Throughout its history, hydro power has proven to be a reliable and cost-effective renewable
energy resource. Additiondly, hydro power does not produce greenhouse gases or other air pollution.
Proponents dso maintain that reservoirs formed by hydrogectric dams provide many water-based
recreationa opportunities and support diverse and productive fisheries. However, opposing views on
hydro power technology point to its negative impact on agutic life and its habitat. These negetive effects
include changing aguetic ecosystems and water qudity and fish kill by the turbines.

Opportunities and Barriers to Devel opment

Thereis some potentia for obtaining additiona capacity from hydro power resourcesin Michigan.
FERC points to a potential for increased capacity through “. . . a combination of new site development,
development of generating capability at preexisting impoundments, and equipment upgrade a existing
plants” Thereisaso potentid for increased development of small hydrod ectric (micro-hydro) systems.

Although the potentia for additiond capacity exigts, there has been little development of hydro
power in recent years. Large-scale development has been dowed by substantia front-end costs and the
time required for permits and licensing (4-6 yearsare not uncommon). A primary factor inthisdowdown
isthe Electric Consumers Protection Act (ECPA). Thislaw directs FERC to give equa consderation to
environmenta and energy interests when issuing licenses and relicenses. As dtated by the Nationa
Renewable Energy Laboratory:

2 ndicates the generation capacity of a pumped storage facility in Ludington, M.
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“Asareault of the Electric Consumers Protection Act (ECPA), enacted in 1986, thetime

and cost of licensing hydroelectric projects have escdated. Many older hydro power
projects will require rdicensing during the 1990s, exposing these projects to greater
scrutiny and a potential loss of capacity.”

In Michigan, like other areas of the nation, environmenta concerns are at the forefront of most
controversies regarding new hydro development. Sound public policy requires that hydro power
regulations balance competing interests on Michigan’s waterway’s.
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Michigan Efforts to Promote Renewables

Thereare many examples of renewable energy project effortsoperatingin Michigan. Listed below
arejust some of those efforts. The 11 Michigan project examples are predominantly utility and govern-
ment-sponsored programs that are connected to the utility grid. Many more projects exigt, but are not
listed, such assolar homes, off-grid small wind generators, etc. By drawing on the experience of thesepilot
projects, more renewable resources can be developed in Michigan. Additiondly, there are Michigan and
U.S. manufacturers and equipment suppliers of renewable technologies available to Michigan customers
(see Attachment C).

Traverse City Light & Power Wind Project

InJune 1996, Traverse City Light & Power dedicated thefirst utility-scale wind turbine generator
in Michigan. Thewind turbineisaVestas modd V-44, 600 kW generator and has a blade diameter of
144 feet, mounted on a 160-foot tower. Thewind turbine has avariable blade pitch mechanism, designed
to capture the most energy fromwinds. In average annual winds of between 14-15 miles per hour (mph),
the wind turbine was expected to produce between 1.1 and 1.2 million kWh per year, which is enough
eectricity for approximately 200 average Traverse City homes® The capita cost of approximately
$650,000 waspartidly funded by a$50,000 grant from the Michigan Department of Consumer & Industry
Sarvices Energy Office.

The wind turbine was made possible because of community support for agreen rate program. The
green rate premium of 1.58 cents per kWh amounts to a 17-23 percent increase, depending on the rate
class. For the average resdentid customer thisis a $7.58 per month bill increase. The wind dectricity
supplied to an average green rate cusomer will annudly avoid the burning of three tons of cod and air
pollution consisting of 10,000 pounds of carbon dioxide, 60 pounds of sulfur dioxide, and 40 pounds of
nitrogenoxide. With an amortized operating cost of 6.7 cents per kWh, offset by the customer green rate
premium of 1.58 cents per kWh and the federa renewable energy production incentive of 1.5 cents per
kWh, the wind generator provides dectricity at a variable cost equa to that available from the municipa
power pool.

Detroit Edison SolarCurrents® Program

Starting in 1996, Detroit Edison's SolarCurrents® became the first program in the U.S. to give
customers the choice of purchasing a portion of their dectricity from centrd solar power facilities. With
financid assgtance from the DOE, Detroit Edison has constructed two solar energy plants. In May 1996,
Detroit Edison first delivered eectricity generated by the sunto resdentia cusomersfromits solar facility
in Scio Township, near Ann Arbor. Nearly 200 residentid customers subscribeto solar servicefromthe
fird facility. Between May 1996 and August 1997, the Scio Township's 28.4 kW facility produced more

Bactual production has been approximately 900,000 kWh per year.
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than 52,400 kWh of eectricity. The second solar power plant isa26.4 kW facility located in Southfield.
Residentia customers agreed to pay an additiona $6.59 per month to subscribe to 100 Weatts of solar
sarvice. Cugstomers pay aflat monthly fee, which provides a portion of their eectricity consumption from
the solar systems, at an average cost of about 60 cents per KWh.

Commercia customers help Detroit Edison promote solar energy by forming partnerships with
school digtricts. Through SolarSchools,®" each participating school receives 1.5 kW of solar capacity
credits, donated by its commercia business partner. The credits can produce as much as 2,000 kWh of
eectricity annually. The program aso includes a two-week curriculum on solar and renewable energy for
grades four through six, developed by Detroit Edison.

Lansng Board of Water & Light Green Power Project

The Lansing Board of Water & Light (LBWL) is currently developing a green power rate for its
customers. Customer surveys haveindicated that 49 percent of LBWL customersare extremely favorable
(9-10 on a 0-10 scae) to LBWL offering a program, and another 34 percent are somewhat favorable.
LBWL hassolicited proposasfor providing 1 MW or more of renewable energy, and is currently looking
for apower source. Under the current LBWL plans, blocks of 250 kWh will be offered to customerswho
will be asked to pay a monthly green power premium rate.

Regional Biomass Program

The Michigan Biomass Energy Program (MBEP) is a renewable energy effort managed by the
Michigan Department of Consumer & Industry Services Energy Office. The program is based on the
premise that projects which increase the production capacity and use of biomass energy can improve
Michigan's environmenta qudity, energy security, and economic viability. MBEPs god is to develop
drategic partnerships which can increase the production and/or use of energy derived from Michigan's
biomass resources. This god is accomplished through information dissemination and state/regionaly-
funded research and demondtration projects. A current focusof the programincludes greater devel opment
of Michigan's agricultural biomass energy potentia, working to establish the sate's ethanol refuding
infragtructurefor vehiclesthat burn ethanol-gasolineblends, biomassenergy information dissemination, Sate
project grants, and regional program participation.

Annud funding assstance is dso available for bio-power projects.

The MBEP receives its primary funding through a grant from the DOE-funded Great Lakes
Regiond Biomass Energy Program (GLRBEP). DOE sponsors smilar regiona programs throughout the
country. Other states participating in GLRBEP include Illinois, Indiana, lowa, Minnesota, Ohio, and
Wisconan. GLRBEP's purposeisto support biomass energy research, economic analys's, environmental
assessments, workshops, and other information projectsin each of its seven member states.

Ener gy Office Photovaltaic and Wind Demonstr ations

The Energy Office has provided $50,000 in grants to each of two utility-scale wind generators.
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The firgt grant was awarded to Traverse City Light & Power. A second grant was awarded to the Grand
Traverse Band of Ottawa and Chippewa Indians. It is expected that this second wind generator will be
indaled in the Grand Traverse Bay area. Also, The Energy Office is currently implementing a specid
project grant from DOE related to smal wind systems. Financid incentives have been providedto 12 smdll
wind systems ranging in Size from 400 Watts to 10 kW. Thesmal wind sysemswill be metered and their
electric production and operationd histories will be documented. The Energy Office has aso provided
funding for 11 small photovoltaic demongtrations and six smdl wind generator demongtrations.

Energy Office Green Power Agar egation Project

The Energy Office received proposals on June 30, 2000, for a statewide project to increase the
production and availability of green power through customer aggregation. Eligible gpplicants were public
or nonprofit organizations located in Michigan, and the green power generation facilities supported were
required to be located in Michigan. A $120,000 grant has been awarded to the Michigan Independent
Power Producers Association to implement the project.

Renewable Energy Web Sites

Through a grant originally sponsored by the Great Lakes Information Network (GLIN),
http://www.great-lakes.net, the M PSC currently providesWeb hosting servicesto three Web sitesdevoted
to Renewables Energy Programs, including: the Michigan Biomass Energy Program a
http://ermisweb.cisstatemi.usbiomass, the Midwest Renewable Energy Association at www.the-
mrea.org, and the Great L akes Renewable Energy Association at www.glrea.org. Inaddition, the MPSC
has links from its Web dite to Michigan-specific renewables energy information at DOE’s Nationd
Renewable Energy Laboratory.

Photovaltaic Systemsin Michigan National Parks

At the Seeeping Bear DunesNational Lakeshore on North Manitou Idand, Michigan, the Nationa
Park Serviceingaled asolar/PV power systemto providedectricity totheidand. The11 kW PV system,
288 kWh battery bank, and 15kV inverter provides power for the staff residencesand gift shop from May
through August.

The Nationa Park Service also uses PV systems for a variety of gpplications at Pictured Rocks
Lakeshorein Munigng, Michigan. A 2kW PV roof-shingle sysemwasingalled at itsback country cabin,
and a4 kW PV aray sysemisbeing ingtdled to power the light station. The system provides dectricity
for the light station, which is used as a seasond staff resdence in addition to being open for public tours.
In winter, the array powers dehumidification and heeting sysems. Also, dl hand pumps at the remote
campsites have been replaced with PV-powered pumping systems.

Midwest Renewable Ener gy Association

The Midwest Renewable Energy Association (MREA), founded in 1990, isanetwork for sharing
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idess, resources, and information with individuas, businesses, and communities to promote a sustainable
future through renewable energy and energy efficiency. In 1996, MREA became a chapter of the
American Solar Energy Society. MREA hosts workshops and amgor renewable energy fair each year
in Wisconsin.

Great L akes Renewable Energy Association

The Great Lakes Renewable Energy Association (GLREA) is a nonprofit organization that
educates, advocates and promotes, and publicly demongtrates renewable energy technologies. Thereare
more than 60 Michigan members. GLREA hdd its sixth annua Renewable Energy and Sustainable Living
Far in Lansing on August 4-6, 2000. The keynote spesker was Peter Dreyfuss, who headed the Million
Solar Roofs Initiative Program at the DOE' s Office of Energy Efficiency and Renewable Energy, and has
snce become the director of DOE's Region V headquarters in Chicago. At the energy fair, GLREA
became an officid partner in the Million Solar Roofs Initiative. Activities at the fair included arenewable
industry conference, teacher education seminars, renewable energy and energy efficiency workshops,
displays, demondrations, and a children's activities area.

Million Solar Roofs | nitiative

The Million Solar Roofs Initiative was announced by Presdent Clintonin June1997. Theinitigtive
includestwo types of solar technology: photovoltaicsand solar therma panels. DOE workswith partners
in the building industry, other federal agencies, local and state governments, utilities, the solar energy
indudtry, financia ingtitutions, and non-governmenta organizations to remove market barriers to solar
energy use and develop and strengthen local demand for solar energy products and applications. The
initiative tries to bring together the capabilities of the federal government with key nationd businesses and
organizations and focus them on building a strong market for solar energy applications on buildings.
GLREA was recently announced by DOE as a partner in the Million Solar Roofs Initiative. The god of
the program isto ingal solar energy systems on one million U.S. buildings by 2010.
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Attachment A

FINDINGSON BARRIERSTO INTERCONNECTION

This report focuses on cases where barriers were present and does so from the project proponents
perspective. Nonethdless, the study offers the following findings about current barriersto interconnection
of distributed power generation projects.

A vaiety of technical, business practice, and regulatory barriers discourage interconnection in the
U.S. domestic market.

These barriers sometimes prevent distributed generation projects from being devel oped.
The barriers exist for dl ditributed-generation technologies and in al regions of the country.

Lengthy approva processes, project-specific equipment requirements, or high sandard fees are
particularly severe [barriers to interconnection] for smaller distributed generation projects.

Many barriersin today’ s marketplace occur because utilities have not previoudy dedt with small-
project or customer-generator interconnection requests.

There is no natiiond consensus on technica standards for connecting equipment, necessary
insurance, reasonable charges for activities related to connection, or agreement on appropriate
charges or payments for distributed generation.

Utilities often have the flexibility to remove or lessen barriers.

Didributed generation project proponents faced with technical requirements, fees, or other
burdensome barriers are often able to get those barriers removed or lessened by protesting to the
utility, to the utility’ sregulatory agency, or to other public agencies. However, thisusudly requires
consderable time, effort, and resources.

Officid judicid or regulatory gppeds were often seen as too cosly for rdatively smdl-scde
distributed generation projects.

Didributed generation project proponents frequently felt that existing rules did not give them
appropriate credit for the contributionsthey maketo meeting power demand, reducing transmission
losses, or improving environmenta qudlity.

Source: National Renewable Energy Laboratory,“ Making Connections. Case Studiesof I nterconnection Barriersand
Their Impact on Distributed Power Projects,” May 2000.



Attachment B

A TEN-POINT ACTION PLAN FOR REDUCING

BARRIERSTO DISTRIBUTED GENERATION
Reduce Technical Barriers
(1) Adopt uniform technical standards for interconnecting distributed power to the grid.
(2) Adopt testing and certification procedures for interconnection equipment.
(3) Acceerate development of distributed power control technology and systems.
Reduce Business Practice Barriers
(4) Adopt gandard commercia practices for any required utility review of interconnection.
(5) Edablish andard business terms for interconnection agreements.
(6) Deveoptoolsfor utilitiesto assessthevaueandimpact of distributed power at any point onthegrid.
Reduce Regulatory Barriers

(7) Develop new regulatory principlescompatiblewith distributed power choicesin both competitiveand
utility markets

(8) Adopt regulatory tariffs and utility incentivesto fit the new distributed power modd.
(90 Edablish expedited dispute resolution processes for distributed generation project proposals.

(10) Define the conditions necessary for aright to interconnect.

Source: National Renewable Energy Laboratory,“ Making Connections. Case Studiesof I nterconnection Barriersand
Their Impact on Distributed Power Projects,” May 2000.



