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The Integration of Solar Electric into Buildings

Steven Strong, President of Solar Design Associates, stands with the 10-kWp PV array his firm designed to
feed solar-generated power into the White House distribution system; it was completed this summer.

Two New Solar Facilities
Dedicated in the State of Texas

By Jordan Parker

A U.S. and a Dutch energy
service provider have joined to
install two new solar electric sys-
temsin Texas. Both facilitieswere
dedicated recently.

Green Mountain Energy Com-
pany, thenation’ slargest and fast-
est growing retail provider of

cleaner eectricity, and Nuon, the
Netherlands'slargest utility and a
leader in renewable energy devel-
opment, have teamed up to har-
ness the power of the sun to
generate pollution-free electricity.
The two new solar facilities are at
the Winston School in Dallas and
in the Upper Kirby District Foun-

The Winston School, in Dallas, Texas, houses a 57-kW roof-mounted
photovoltaic system. Data generated by the photovoltaic system is
incorporated into the school’s educational curriculum.
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dation building in Houston.

The Winston School, on
Royal Street in Dallas, hosts a
6,600-square-foot, 57-kilowatt roof-
top solar array. Thefacility located
atop the Upper Kirby District
Foundation building on Richmond
Avenue in Houston is a slightly
smaller array covering 6,085 square
feet, and israted at 43 kilowatts.

Eachinstallationislarger than
a professional basketball court.
Over their 20-year expected life-
time, these systems will prevent
6,355 tons of carbon dioxide, 24
tonsof nitrousoxide, and 45.4 tons
of sulfur dioxide emissions from
entering the environment.

The Winston School, a co-
educational college preparatory
school serving “bright students
who learn differently,”® will be
the first Green Mountain Energy
Company solar siteto incorporate
real-time data from the PV system
into its curriculum. The school
participatesin variouscommunity
projects, including asolar car pro-
gram designed to devel op self-es-
teem through a real sense of
accomplishment. The program also
helps other schools in Texas,
around the nation, and all over the
world learn how to start their own
solar programs, through quarterly
workshopsand their solar website.

Their main projectisthe Win-
ston Solar Challenge, an interna-
tional education program designed
to teach children the technology
and physicsbehind aroad-worthy
solar vehicle. The Challenge con-
sists of both cross-country races
and closed-track racesat the Texas

(continued on page 2)

By Steven J. Strong
Ed. Note: Therearethreerecently
installed solar systems at the
White House in Washington,
D.C.—a building-integrated PV
systemand two solar thermal sys-
tems. These systems, designed by
Solar Design Associates, high-
light the importance of using so-
lar energy integrated with the
building structure. Completed
this summer, the roof-top PV sys-
tem features modules from Ever-
green Solar and wasinstalled by
Aurora Energy.
Thereisagrowing consensus
that distributed PV systems that
provide electricity at the point of
use will bethefirst to reach wide-
spread commercialization. Chief
among these distributed applica-
tions are PV power systems for
individual buildings.
Interestinthebuildingintegra
tion of PV (known as BIPV), where
the PV elements actually become
an integral part of the building,
often serving as the exterior
weathering skin, isgrowing world-
wide. With reduced installation
costs, improved aesthetics, and all
the benefits of distributed genera-
tion, building-integrated PV sys-
tems are the prime candidate for
early widespread market adoption.
Innovativearchitectstheworld

Solar Electric at the White House and Around the World

over arenow beginning tointegrate
PV intotheir designsand PV manu-
facturers are responding with
modul es devel oped specifically for
BIPV applications, including inte-
gral roof modules, roofingtilesand
shingles, modulesfor vertical cur-
tain wall facades, sloped glazing
systems, and skylights.

Designing with BIPV

Theearliest BIPV systemwas
a 7.5-kWp residentia application
completed in 1980. The Carlisle
House, asit became known, was
designed by Solar Design Asso-
ciates and cosponsored by the
Massachusetts Institute of Tech-
nology and the U.S. Department
of Energy. This future-oriented
housewas all-electric with no fos-
sil fuel burned onsite. The surplus
electricity it produced was ex-
portedtothelocal utility gridviaa
“net metering” arrangement, using

the grid in lieu of onsite storage.
Other early projects in the
United States included the 200-
kWp Solarex (now BP Solar) facil-
ity in Frederick, Md. (1982), and
the 325-kWp Georgetown Univer-
sity Intercultural Center in Wash-
ington, D.C. (1985). Aggressive
effortsin Europe and Japan begun
in the early 1990s have pulled the
technology forward toward
(continued on page 4)

Austin Energy Brings
Green Pricingto Texas

Austin Energy has proven it-
self asaleader intheutility indus-
try by establishing a successful,
innovative, green pricing program.

The utility’s success with
green power dates back to its So-
lar Explorer program in the mid-
1990s. Solar Explorer facilitated the
installation of 28 PV systems on
customer rooftops. The systems
were utility-owned, but leased to
the customer for 10 yearsat anomi-
nal rate of $15 to $30 per month.
Following the success of Solar
Explorer, in January 2000 Austin
Energy launched GreenChoice, a
green pricing program that offers
customers the option of purchas-
ing 100 percent of their energy
from renewable sources at a pre-
mium price.

Austin Energy secures long-

term contracts with suppliers of
renewabl e energy to purchase en-
ergy at afixed price for the dura-
tion of that contract. The energy
generated from these sources is
branded “ Austin Energy,” andthe
utility earns renewable energy
credits for that generation. Be-
cause Austin Energy receivesthe
renewable energy at afixed price,
it offers customerswho sign onto
the GreenChoice program a fixed-
fuel chargefor theduration of that
customer’s contract, usually 10
years.

Electricity prices havefluctu-
ated dramatically since the incep-
tion of the program; in some cases,
thefuel charge has been markedly
higher than thefixed rates of early
GreenChoice participants. Cus-

(continued on page 2)

A ground-mounted PV array provides shading for the taxi stand at the
Austin airport as part of Austin’s Energy green pricing program.
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Two New Solar Facilities
Dedicated in the State of Texas

(continued from page 1)

Motor Speedway. This project
benefits the children by focusing
on creativity and team problem
solving but also delivers interna-
tional and nationwide education
on alternative energy.

The Upper Kirby District
Foundation building isanimpor-
tant part of the community and
houses such groups as the
building’ s namesake foundation,
the Houston Intown Chamber of
Commerce, The Sierra Club, The
Nature Conservancy, Bridgesto
Sustainability, Crisis Interven-
tion, and the Citizen’s Environ-
mental Coalition, among others.
The Upper Kirby District Foun-
dationisanot-for-profit organi-
zation that promotesthe vibrant
existence of residences and
commercial businessin the Up-
per Kirby District of Houston,
and acts asthe local Chamber of
Commerce. The organization
publishes a monthly newsletter
with a circulation of about
30,000. The foundation is ac-
tively involvedin helpingto pro-
mote its new 43-kW PV
generation system.

Staff at Green Mountain En-
ergy feel that the new solar fa-
cilities are a direct result of
continuing customer support for
renewable energy. Their custom-
ersin Texas enjoy the option of
signing up for the company’s 100
percent wind power electricity

The 43-kW photovoltaic installation on the Upper Kirby District
Foundation building in Houston helps offset the building’s electricity
load. This facility provides office space for the Houston Intown
Chamber of Commerce, The Sierra Club, The Nature Conservancy,
Bridges to Sustainability, Crisis Intervention, and other groups.

program or the Big Texas Sun
Club™ to help construct, de-
velop, and maintain new solar
facilitiesin Texas. The programs
also promote ongoing statewide
education about solar energy.
“As a company dedicated
to improving the environment
and investing in sustainable en-
ergy technologies, Nuon is
proud to participate in a project
that provides clean energy and
educates the public at large,”
said Matt Cheney, Chief Operat-
ing Officer of Nuon Renewable
Ventures USA. “We feel that
there is a bright future for more

Austin Energy Brings
Green Pricingto Texas

(continued from page 1)

tomers who signed up for
GreenChoiceearly onhavealready
experienced asavingsontheir elec-
tricity bills. Austin Energy expects
to offer an even lower fixed rateto
its GreenChoice customers.

Steady Growth for Green Pricing

Unlike many other green
pricing programsthat have been
met with mixed success, the
GreenChoice program has en-
joyed steadily growing interest
and participation. The success
can be attributed to Austin
Energy’s marketing technique.
The utility provides speakers,
free of charge, to give informa-
tional presentations to small
groups. Thisfocused interaction
helps to educate consumers
about the importance of their
energy choices, provides oppor-
tunity for questions and an-
swers, and usually results in
more than 90 percent of the
peoplein attendance signing up
for the GreenChoice program.

Currently, Austin Energy’s
generation mix includes three
percent from renewabl e sources
which, by 2003, will increase to
five percent. Wind power gener-
ates approximately 80 percent of
the renewabl e energy, 19 percent
is from biomass and landfill
gases, and |lessthan one percent
comes from solar.

While the solar energy
makes up only a small percent-
age of the total renewable en-

ergy generation, it is the only
distributed resource, isideal for
offsetting peak demands, and—
unlike wind and biomass—the
PV systems are actually owned
by the utility. Accordingto Mark
Kapner, Manager, Renewable
Energy & Conservation at Aus-
tin Energy “PV has a broader
function than energy generation.
It isthe most visible technology
inthe GreenChoice program and
the technology that customers
find most intriguing.”

While Austin Energy does
not expect to make solar a higher
portion of their renewable en-
ergy mix, it is a critical compo-
nent of their program and several
high visibility installations are
under development. The new
Austin City Hall will feature a
building-integrated solar
canopy. Other systems are
planned for a parking garage
near the utility’ s offices, the con-
vention center, and anature pre-
serve. UPEX’ 02 attendeeswill see
an Austin Energy system at the
Austin airport taxi stand. The
utility is also beginning to work
with the community, contractors,
and financing entities to further
develop the local solar infra-
structure.

For its distinguishing
achievements as a green power
supplier, the U.S. Environmental
Protection Agency presented
Austin Energy with the Rudd
Mayer Green Power Pilot Award
in October 2002.

projects like these in Texas.”

Jordan Parker isthe Coor-
dinator of North American
Projects for Nuon Renewable
Ventures USA, located in San
Francisco, Calif. Tel:
415.550.1907.

Eleanor Scott, with Green
Mountain Power in Colchester,
Vt., contributed to the article.
Tel: 802.864.5731.

For PV, Generating
Energy isWhat Counts

By Tom Hunton

Solar electricity islikeabreath
of fresh air—clean and satisfying.
It can sustain our natural environ-
ment, improvetherdliability of our
electric grid, and create new, high
paying jobs across the country.

Unfortunately, the solar elec-
tricity industry (or photovoltaics,
PV for short) has been performing
adisserviceto the consumer. The
solar PV industry hasbeen selling
solar systems based on the num-
ber of panels(or the number of kilo-
watts) installed rather than the
energy flowing into your home or
business. You would get the im-
pression that the number of solar
panelsinstalled on your roof isall
that matters. The fact is, it's the
energy being generated by the
panelsthat counts. The more elec-
tricity flowing fromasolar PV sys-
tem, the more good you do for
yourself and the environment, the
fewer new fossil fuel plants need
building, the fewer greenhouse
gases are emitted, and the closer
we get to thevision of solar PV as
amainstream source of clean, reli-
able power.

A fixation on size in the PV
industry isokay, if we measurethe
right thing! Today, when you pur-

BP Strivesto Be
A ‘Forcefor Good’

A new BP advertisement
questions, “Isit possible to drive
a car and till have a clean envi-
ronment? Can solar power become
mai nstream? Can business go fur-
ther and be a force for good? We
think so.”

With theintention of boast-
ing bright, open, and friendly
pumping, BP’'s solar-assisted,
“gourmet” gas stations have a
new, futuristic look. British Pe-
troleum (BP), one of the world's
largest petroleum producersand
the largest manufacturer of so-
lar modules, hasincorporatedits
own thin-film solar modulesinto
pump island canopies to gener-
ate electricity.

Each new station has
“enough [solar energy] to power
about five homes or roughly 10to
15 percent of the site’ soverall en-
ergy needs,” according to apress
release. Thetranslucent solar pan-
el sprotect motoristsand createan
atmosphere that lends to the pe-
troleum mogul’s recent image
transformation into an eco-friendly
and responsible energy supplier,
agoal of itsnew ad campaign, Be-
yond Petroleum

“In addition to being one of
the largest manufacturers of solar
panelsintheworld, BPisthelarg-
est commercial user of solar
power,” says Polly Flinn, senior
vice president for BP's U.S. Retall
Operations. “To date, we havein-
stalled solar panels at more than
380 of our retail sites worldwide.
Counted together, these panelsare
producing more than six mega-
watts of electricity per day and re-
ducing harmful carbon dioxide
emission by 6,500 tons per year.”

Duringthenext fiveyears, BP
plansto build five new solar-pow-

ered “BP Connect” convenience
stores in the City of Chicago
alone, which feature not only so-
lar modules but also gourmet cof -
fee and online kiosks where
customers can check weather, traf-
fic, sports and general news, and
find directions.

BP smoveto lead the energy
industry into a new realm of envi-
ronmental responsibility has
found widespread support.
“While other oil companies keep
their head in the sand, BP Amoco
makes progress on global warm-
ing, environmental monitoring, and
alternative energy sources,” said
Phillip Johanssoninanarticlefrom
Socia Funds.com. The Wall Street
Journal notesthat BPisat thefore-
front of the movement by corpo-
rations to address the issue of
climate change, and that this year
its managers are being evaluated
for their efforts to cut emissions
aswell asfor their financial perfor-
mance.” According to BP, the Be-
yond Petroleum campaign saw a
13 percent approval vote from
shareholders, which is actually
fairly high considering that ap-
proval for similar resolutionsat BP
isusually inthe single digits.

“What you're seeing now is
heavy industry splitting into the
leaders and the ostriches,” said
Bob Massie of the Coalition for
Environmentally Responsible
Economies in the Social Funds ar-
ticle. “You are seeing an increas-
ing number of leaders who are
willing to talk about global warm-
ing and think about this as part of
their strategy, and who understand
that the science is not only over-
whelming but who don’t want to
fight that battleany more.” Itlooks
likeit intendsto be aleader.

chase a100-kilowatt solar PV sys-
tem, you have noideahow big the
system really is. Why? Because
size of a system depends on the
energy flowing fromit, not thearea
onyour roof it covers. Depending
onhow it'sinstalled, 100 kilowatts
of PV could create up to 50 per-
cent more or less electricity.

For example, which system is
bigger, System A or System B?

m System A: 100 kilowatts pro-
ducing 2,000,000 kil owatt-hours of
electricity over 10 years.

m System B: 110 kilowatts pro-
ducing 1,500,000 kil owatt-hours of
electricity over 10 years.

Traditionally, System B has
been sold asthe superior arrange-
ment becauseit hasmoreinstalled
kilowatts. However, generating

(continued on page 6)
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Students Viein Solar Decathlon Competltlon In Capital

Fourteen university teams
showed off their finished wareson
the National Mall in Washington,
D.C., during the U.S. Department
of Energy’s first-ever Solar De-
cathlon, anational competition to
design and build housesthat only
use solar electric and solar ther-
mal energies. This competition in-
volved blending building
aesthetics and modern conve-
nienceswith maximum energy pro-
duction and efficiency.

“The U.S. Department of En-
ergy isproud to sponsor the first-
ever Solar Decathlon,” announced
Secretary of Energy Spencer
Abraham, “a university competi-
tion that brings together our
nation’s brightest minds to dem-
onstrate practical waysof produc-
ing and using energy efficientlyin
the home.”

For the competition, the solar
decathletes had to develop ways
to harnessthe power of thesunto
supply al the energy for an entire
household, including a home-
based business, and all theaccom-
panying transportation needs.

Each housewasjudged on 10
criteria to determine which home
most efficiently employed solar
energy for heating, cooling, hot
water, lighting, appliances, com-
puters, and charging an electric
car. While each team showed ex-
ceptional talent for thisfirst-of-its-
kind challenge, the University of

building blocks, thedifferent mod-
ules can be arranged to create a
variety of layouts catered to the
whim of the owner.

The second place team, from
the University of Virginia, utilized
aesthetics and specially chosen
materials to make their design
stand out. The radical aesthetic
employed by their architecture
team combined fast-growing birch
and bamboo in addition to materi-
alsrecycled from derelict houses,
like copper cladding for the roof.

Some observers familiar with
the solar industry wished they had
seen a better overall utilization of
building-integrated PV technolo-
gies, but declared the event asuc-
cess. And blazing mid-day
temperatures couldn’t deter curi-
ousvisitors who suffered in long,
hot linesto catch a glimpse of the
uniguedesignsinside each house.
Studentswerethrilled, too, tohave
managed the various challenges
and successes of their projects
into an end product.

“| just graduated from archi-
tectural school,” said University
of Virginia student Josh
Dannenberg, summing up his ex-
perience. “This is the perfect
segue to working in an architec-
tural practice. Architecture stu-
dentsare used toworking alonein
the studio on their own projects.
Now, I'mworkingwith 12 architec-
tural students and we're collabo-

The Solar Decathlon attracted large crowds while the homes were on
display in Washington, D.C., during a sunny week in early October.

Colorado at Boulder took first
place.

The decathlon began on
Earth Day last April. Each team
designed and builtitsown residen-
tial PV-equipped house, which
was powered entirely by the sun.
For competition purposes, each
house was limited in size to 500
square feet. The teams received
solar energy and building design
tutorialsfrom the National Renew-
ableEnergy L aboratory and $5,000
stipendsfromthe U.S. Department
of Energy. Each team raised addi-
tional dollars to fund the remain-
ing balance of their project costs.

Some teams designed their
homesto be the most energy-effi-
cient, while othersfocused on liv-
ability and aesthetics. The
winning U.C. team even devel oped
their own building system, called
BASE+ (Building A Sustainable
Environment). BASE+ isaflexible
and repeatableway to build homes
which showcaserenewableenergy
systems and environmentally
sound building products. Like

rating with the engineering stu-
dents.... We're collaborating with
peopleinthe community and deal -
ing and negotiating with contrac-
tors.... We'reapplying our design
skills and actually building some-
thing.”

The competition included
teams representing the following
universities:

B AuburnUniversity (Alabama)

m Carnegie Mellon University
(Pennsylvania)
Crowder College (Missouri)
TexasA&M University
Tuskegee University (Ala.)
Univ. of Colorado at Boulder
Univ. of Delaware
Univ. of Maryland
Univ. of Missouri-Rolla/RTI

® Univ. of North Carolina at
Charlotte

® Univ. of Puerto Rico

® Univ. of Texas-Austin

m Univ. of Virginia

m VirginiaPolytechnic Institute.

For further details, see the
DOE's Solar Decathlon website at
www.SolarDecathlon.org.

While on display on the Mall in Washington, D.C., visitors tour the Solar Decathlon’s winning entry, designed
by students at the University of Colorado at Boulder.

N.J. Residents Receive Rebates
For Generating Own Clean Power

New Jersey customers re-
ceive a rebate for any solar
electric, wind, fuel cell, or sus-
tainable biomass system they
install under their state’s Clean
Energy Program. Seven electric
and gas utilities administer the
customer-sited clean genera-
tion program, which offers, on
a statewide basis, both finan-
cial incentives and training to
build the clean energy market
in New Jersey.

Since the inception of the
program in May 2001, $21 mil-
lion have been reserved to
support the installation of al-
most nine megawatts of clean
energy systems. Twenty-eight
systems are completely in-
stalled, with the balance in
progress.

There is no maximum sys-
tem size, but it must be large
enough to meet specific elec-
tricity needs of the customer.
Participantsreceive arebate of
up to 60 percent of the in-
stalled cost on one-megawatt
or smaller systems.

Jersey Central Power and
Light, operating company of
SEPA member FirstEnergy, has
takenthelead inadministering
the program. Annual funding
for the program amounts to
about $15 million per year for
threeyears. An additional $15
million per year is designated
for utility-side projects and
another $85-$90 million per
year is set aside for three years
for energy efficiency initia-
tives.

In addition to rebates, the
New Jersey Clean Energy Pro-
gram also offers technical
training and educational mate-
rials. One course is designed
to train individuals interested
inlearning how toinstall solar
electrical systems. Through
lectures, experiments, demon-
strations, and hands-on expe-
rience, participants learn the
basics of solar electricity, the
intricacies of solar electric
systems, and, finally, how to
install a system. Educational

materialsinclude Plug into the
Sun, A Guide to Buying a So-
lar Electric System, aswell as
both aresidential and commer-
cial brochure and a renewable
energy information pamphlet
for school-age children.

As a part of the rebate
program, New Jersey has net
metering interconnection re-
guirements that enable solar
electric and wind systems up
to 100 kilowatts in size to be
connected to the utility grid.
Likethe net energy programin
Hawaii (see article, page 15),
the New Jersey program differ-
entiates between nonresiden-
tial and residential facilitiesin
the number of projectsallowed
to use the incentives program.

According to Dr. David
Nichols of the New Jersey Di-
vision of the Ratepayer Advo-
cate, “nonresidential
customers have participated in
the program to a moderate de-
gree, installing larger solar
photovoltaic cell systems and
natural gas fuel cells.” But,
says Elaine Bryant of New Jer-
sey Clean Energy, “participa-
tion among residential
customers who would install
smaller renewable energy sys-

tems—such as rooftop photo-
voltaic modules under 10 kilo-
watts—has been below
expectations to date, despite
intensive marketing outreach.”

Bryant also indicated that
the market price of residential-
size renewable energy systems
is usually higher per kilowatt
than the per-kilowatt price for
commercial-sized systems.
“Based on these consider-
ations, | suggest that the in-
centives for small-sized
systems [below 10 kW] be in-
creased substantially.”

Like the effects of the net
energy metering law in Hawaii,
participation in residential ver-
susnonresidential programsis
uneven. In both New Jersey
and Hawaii, although interest
seems high and the programs
are offering financial incen-
tives, funds are currently
underutilized by residential
customers.

Nevertheless, the New Jer-
sey Clean Energy Program of-
fers one of the best strategies
towards developing a viable
clean energy industry in New
Jersey. For information on par-
ticipating in the program, visit
the web site at www.njcep.com

THERE ARE
CONNECTORS...
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Building-Integrated PV Systems

(continued from page 1)

broader commercia acceptance.
Today, designers and engineers
from more than 15 countries are
participating in coordinated inter-
national activities, under thelnter-
national Energy Agency’s expert
working group, to develop and
implement BIPV programs.

Itisessential to appreciatethe
context within which solar electric-
ity can best functioninabuilding.
BIPV systems are only a part of
the solution. We must address
both sides of the energy use equa-
tion: supply and consumption. To
maximize the solar contribution,
the building should be designed
to useenergy most efficiently, with
every aspect inthedesign process
assessed with consideration for
reducing the energy impact of the
building. Energy generated from
renewabl e resources will contrib-
uteagreat deal moreto an energy-
efficient building. Only within the
context of a comprehensive en-
ergy-conscious “whole building”
design strategy can BIPV achieve
itsfull potential.

In the past, incorporating PV
into a building design required
unwel cometrade-offsand conces-
sions in the architectural design
process. Today, asPV manufactur-
ersmatch productsto building-in-
dustry standards and architects’
requirements, this is changing.
Companies in the United States,
Japan, and Europe are actively
pursuing new modul e designsthat
displacetraditional building mate-
rials.

Inthemid-1990s, Solarex (now
BP Solar) developed aline of pre-
engineered building-integrated PV
componentsfor commercial build-
ing facades and sloped glazing
applications, called Powerwall™,
in conjunction with architectural
curtainwall giant Kawneer of At-
lanta, Ga. United Solar Systems
(Troy, Mich.) fashioned itstriple-
junction amorphous silicon (a-Si)
PV into roof shingles and stand-
ing-seam architectural metal roof-
ing. BP Solar is currently
developing a line of transparent
thin-film modul essuitablefor over-
head glazing systems and vision
glass. Other architectural module
designsemploy glass-superstrate,
crystalline modules with space
between the cells and opaque
backings, to provide diffuse
daylighting along with their elec-
tric production.

These new building-inte-
grated photovoltaic components
are providing a window into the
future of solar architecture. With
the right design, the sunlight fall-
ing on a building and/or its site
can provide much or all of the
power it requires. In urban areas,
you can only imagine the power
which will be generated by incor-
porating PV into the thousands of
square kilometers of empty flat
roofs and other available building
surfaces which receive generous
amounts of sunlight just waiting
to be harvested.

A good example of the inte-
grated design approach isthe new
Cofrin Academic Center designed
for the University of Wisconsin at
Green Bay by Hellmuth, Obata,
and Kassabaum (HOK). Thefacil-
ity features a student lounge
whose south-facing sloped glass
atrium and curtainwall incorporate

the first U.S. application of insu-
lated “solar electric glass.” Solar
Design Associatesworked closely
withHOK’sgreendesigngroupin
their St. Louisofficeto design and
integratethe BIPV systemwiththe
building design and then worked
with the curtain wall, glazing, and
PV manufacturersover atwo-year
period to develop the first-of-its-
kindtransparent, insulated PV glaz-
ing elements for use in
architectural glazing systems. The
solar electric glass provides
daylighting, cooling load mitiga-
tion, glare control, and solar-gen-

vestment analyses based on utility
savings because the funding came
from their budgets while architects
had to spend additional resources
toconstruct aparapet screentohide
theunsightly PV arraysontheroof.
Theirony isthat when asolar elec-
tricbuilding skinisintegrated, acash
flow streamisprovided tothebuild-
ing owner on day one and for de-
cades to come, whereas a granite
facadewill deliver only prestige.

Future Outlook
Today, there are more than
one million homes worldwide us-

The first U.S. application of insulated architectural PV glazing was
installed at the University of Wisconsin-Green Bay. The system,
designed by Solar Design Associates, provides daylighting, cooling load
mitigation, and solar-generated power to the new student center.

erated renewable power for the
building.

What’sthe Payback?

While the cost of solar elec-
tricity continues to drop and will
soon be competitive in many ar-
eas, itisinstructiveto examinehow
weasarchitectsinvest our clients
resources. Every building that is
designed and constructed (with
the exception of corrugated metal
self-storage warehouses and the
like) has some portion of its de-
sign and construction resources
allocated to makeit special: to de-
fine and create aunique character
or make a “statement” on behalf
of the owner and/or designer.

This has traditionally been
accomplished by using so-called
“premium” building materialssuch
as imported granite facades,
marbleinteriors, curved glasswalls,
and made-to-order facade systems.
The interesting thing to note is
that many of these premium exte-
rior cladding systems cost nearly
as much as and, often, even more
than asolar electric skin and none
of them ever undergoes a return-
on-investment analysis prior to
being specified.

Inthepast, solar electricity has
been subjected to unrealistic short-
term payback demands. To justify
thecapitd investmentsin PV, facili-
tiesmanagershavehistorically had
to perform rigorous return-on-in-

ing PV to supply or supplement
their electricity requirements, al-
though the majority are rural or
remote off-grid applications. In
addition, there are already many
thousands of commercial build-
ings using integral or retrofit PV
systemsinterfaced with the utility
gridin Europe, Japan, andthe U.S.

The potential opportunity for
building-integrated PV systems is
enormous, and many companiesare
now beginning to work on the de-
velopment and commerciaization of
specialized BIPV components and
systems. Residential and commer-
cia BIPV will likely be the nearest-
term large-scale markets for PV in
the developed countries.

As building-integrated PV
components become an integral
part of the form and aesthetic of
the built environment, these sys-
temsare helping to defineawhole
new architectural vernacular in
environmentally responsive build-
ingswhoseprimary designgoal is
to harvest their own energy. This
new generation of buildings will
contribute greatly to a more sus-
tainable future for their owners,
their communities, and society at
large.

Steven J. Strong isPresident
and founder of Solar Design As-
sociates, Inc., located in Harvard,
Massachusetts, U.SA.. Tel: 978.
456.6855. eMail: sjstrong@
solardesign.com.

Member Activities

AstroPower, Inc.

R&D Magazine named
AstroPower’ s eight-inch Apex so-
lar cell one of the 100 most techno-
logically significant new products
of theyear. The APx-8 solar cell is
thelargest, most powerful solar cell
available within the solar electric
power industry, and is manufac-
turedviathecompany’ sproprietary
high-speed, continuous-shest sili-
con-film process. Currently in com-
mercial volume production, the
APx-8 solar cell issuitablefor ava
riety of applications, including
building-integrated photovoltaics,
and offers unmatched power in an
eight-inch package.

AstroPower’s SunUPS and
SunLineSolar Electric Home Power
Systems will now be featured in
Home Depot stores throughout
Long Idland, N.Y., five stores in
southern New Jersey, and four in
Delaware. This expansion brings
the total number of Home Depot
locationsthat carry AstroPower’s
solar el ectric home power systems
to 61. These include 18 stores in
greater San Diego aswell as16in
theLosAngelesmetropolitanarea.
Through displaysat each of these
stores, customers learn how easy
it is to generate their own clean
electricity with AstroPower solar
electric home power systems.

Austin Energy

The number of Austin Energy
customers subscribing to Green-
Choice, agreen pricing program of -
fering clean renewable energy at a
premium price, has climbed to over
150 businessesand morethan 6,700
residential customers. Subscribers
use more than 240 million kilowatt-
hours of green power annually.

CSG Services, Inc.

The organizers of the Texas
Renewable Energy Roundup turned
to CSG Servicesto provide 100 per-
cent solar power for theevent. The
electricity was generated by solar
electric systems at ten public
schoolsin Texasand transferred to
the Roundup in the form of renew-
ableenergy certificates.

Evergreen Solar, Inc.

Evergreen Solar has
partnered with Conservation Ser-
vices Group to install 10-kW PV
systems on four BJ s Wholesale
storesin Long Island, N.Y. These
systemsreceiverebatesfrom Long
Island Power Authority (see the
story on page 15).

Hawaii Electric Light Company
Asteamleader of thelsland of
Hawaii Million Solar Roofs Initia-
tive Partnership, HELCO was re-
cently awarded a U.S. Department
of Energy MSRI grant for $50,000
for several projectsto increase the
acceptance and use of solar tech-
nologies on the Big Island. The
proj ectsinclude workshops on so-
lar technologies, designing and in-
stalling code-compliant PV
systems, and integrating solar edu-
cation curricula into school class-
rooms. Also, a one-kilowatt solar
electric system was installed at a
local public school in conjunction
with the State Dept. of Education.
Additionally, HELCO is work-
ing with the County of Hawaii to
install solar lighting at two remote
county parks and has just com-
pleted a solar lighting system in-

stalled at the Hilo bay front
restrooms. Thisproject includesan
educational kiosk featuring a dis-
play ontheMillion Solar Roofs|ni-
tiative and the Island of Hawalii
MSRI Partnership. A third lighting
project was recently completed at
theKaHaleOKawaihaetransitiona
shelter for the Catholic Charities
Community and Immigrant Services
toprovide security for the shelter’s
parking lot.

LosAngeles Department of
Water and Power

Inunprecedented actionto ex-
pand the LADWP Solar Incentive
Program, the Board of Commission-
ershasapproved measuresthat will
increase incentive payment limits,
extend the highest incentive levels
for another year, and expand the
program by allowing large custom-
ers to participate in both the
LADWP incentive program and a
rebate effort of another local utility.

Incentive payment limits for
commercia and industria custom-
erswere doubled from $1 millionto
$2 million per project and increased
from $50,000 to $60,000 per project
for residential customers. Thehigh-
est incentive payments of $4.50 per
watt and $6.00 per waitt for systems
manufactured in Los Angeleswere
extended for an addition year until
the end of 2003. The overall solar
program was extended to 2010.

North Carolina Solar Center
The N.C. State University So-
lar Center, with support fromtheNa
tional Renewable Energy
Laboratory, recently completed
Case Sudies on the Effectiveness
of Sate Incentives for Renewable
Energy. This study detailsthe per-
formance of 10 financia incentive
programsin six states and clarifies
the key factors that influence the
effectivenessof each at stimulating
the adoption of renewable energy
technologies. Based on a number
of common themes that emerged
regarding the effectiveness of all of
the programs examined, the report
makes several recommendationsto
policy makersto improve the effec-
tiveness of incentive programs.

PowerLight Corp.

PowerLight has announced
that it will install what is claimed to
bethelargest commercia solar roof-
topeectricsysteminNorth America
at Toyota Motor Sales USA Inc.
(Torrance, Cdlif.), headquarters. The
501-kW solar system, which cov-
ers 52,000 sg. ft. and features 3,300
PV tiles, will be ingtalled by fal of
2002 at Toyota' s South Campusex-
pansion project.

“We are extremely pleased to
see Toyotajoin the growing roster
of leading companies that are real-
izing the benefits of deploying
clean, reliable, and cost-effective
solar power,” said PowerLight Presi-
dent Daniel Shugar.

Wisconsin Public Service
Corporation

This fall, three new high
schools were added to the
SolarWise for Schools program.
Ashwaubenon, D.C. Everest, and
Wabenohighschoolseachreceived
two-kW solar eectricrooftopinstal-
|ations. The SolarWise program now
includes 18 schooals, all of which use
the solar electric systems as a tool
intheir educational curriculum.
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Big Businesses Benefit from Solar Photovoltaic Power

Large corporations like
Volkswagen, Toyota, and Ortho-
McNeil Pharmaceuticals are prov-
ing critics wrong by finding an
increasing number of rolesfor so-
lar electric (photovoltaic, or PV)
applicationsamong their normally
high-load applications. Inthe pro-
cess, they aredispelling mythsthat
PV technologiesonly servealow-
energy demand, boutique market.

Executives have found that
PV systemsincrease their compa-
nies' peaking power capacity dur-
ing periods of heavy grid demand
when electricity costs are highest
onthe open market. Also, utilizing
renewable energy technologies
shows their intention to operate
inan environmentally responsible
manner, aquality that hasrecently
become a valuable marketing tool
for some companies.

Volkswagen AG/BP Solar

Volkswagen AG announcedin
September 2002 that it had signed
a cooperation agreement with BP
Solar to equip new and existing
German VW car dealerships with
solar roofs. By incorporating so-
lar power in their buildings,
Volkswagen complementsitsimage
asan environmentally responsible
business doing its part to reduce
CO2 emissions.

Furthermore, “the project
highlights the economic and eco-
logical use of photovoltaic com-
ponents as a modern and elegant
building material,” said BP Solar
architect Mechthild Winking. BP
and Volkwagen hope to complete
50 projects by the end of 2003.

Toyota

In September 2002, Toyota
Motor Sales, USA, and PowerL ight
announced plans to install North
America's largest commercia so-
lar rooftop system: a501-kW sys-
tem at the company’s facility in
Torrance, Cdifornia. This project
will let Toyota lower its operating
costs and reduce its need to pur-
chase expensive peak-demand
electricity (those times when grid
electricity prices are highest and
most vulnerable to blackouts).

The PowerLight solar system
will cover 52,000 square feet of
Toyota' s South Campus expan-
sion effort and will feature 3,300
solar electric tiles placed on the
structure’ sflat roof. Toyota stwo-
building, five-pod South Campus
expansion is on track to receive a
silver certificate for Leadership in
Energy and Environmental Design

(LEED) fromthe U.S. Green Build-
ing Council.

“Generation of solar electric-
ity is very consistent with
Toyota' s commitment to continu-
ously improving every aspect of
our company’s operations,” said
Sanford Smith, TMS Corporate
Manager of Real Estate and Facili-
ties. “This solar electric system
supports Toyota's top initiative
regarding the environment and
demonstrates our commitment to
the environment.”

Mauni Lani Resort

The Mauna Lani Resort, a
subsidiary of the Tokyu Corpora-
tion, adopted solar energy tech-
nology to reduce operating costs,
limit fuel price volatility, and con-
tribute to Hawaii's sustainability
and environmental preservation.
Theresortislocated ontheKohala
Coast of Hawaii, an island with
someof thehighest electricity rates
in the U.S. Currently, the Big Is-
land burns diesel fuel to generate
much of this power.

The resort began installing
solar technologies—including a
rooftop 100-kW PowerLight PV
system, a 140-kW system at the
resort’ sgolf facility, and a288-kw
ground-mounted system—in May
1998. By January 2002, the Mauna
Lani Resort had installed five sys-
tems totaling more than 43,000
sguarefeet of PV surface, over 600
kW of solar electric power, and
solar-powered golf carts.

Mauna Lani Resort projects
will net an energy cost savings of
$5 million over the next 25 years.

Cypr ess Semiconductor

Cypress Semiconductor is a
global supplier of high-perfor-
mance integrated circuits located
in the California's Silicon Valley.
The company knows the state’'s
precariousenergy supply situation
well and has taken steps to offset
expensive peak power purchases
fromthe utility grid. The company
decided to install a 335-kW
Powerlight PV rooftop array atop
its new headquarter buildings in
San Jose, covering 32,750 square
feet of combined roof area.

These PV systems are light-
weight, building-integrated photo-
voltaic (BIPV) roofing assemblies
installed over the existing roof
membrane. Theoutput fromthe PV
system is connected to the build-
ings' servicepanels. Theroof pan-
els also reduce heating and air
conditioning costsduetotheirin-

Cypress Semiconducter enlisted PowerLight to install this 335-kW roof-mounted photovoltaic array at its
headquarter buildings in San Jose, Calif.

sulation and thermal reflection fea-
tures.

Fetzer Vineyards

Fetzer Vineyards is a large
producer of wines located in
Hopland, California. Giventhedy-
namicsof California senergy mar-
ket, Fetzer decided to purchase 100
percent renewable energy for all
of its winery and visitor center
operations.

Fetzer hasalso installed a41-
kW Powerlight PV array, covering
3,750 sguare feet, at its adminis-
tration building. Thisarray isgrid-
connected and supplies 75 percent
of the administration building’s
annual electricity needs. Often,
generation exceedsthedaily loads
and the system returnsthe surplus
tothegrid.

The array is comprised of 90
sloped roof modules, each with a
maximum rated output of 460
watts, designed specifically for
useon sloped roofs. Thesolar elec-
tric modules were installed at the
same angle as the roof slope to
produce an attractive configura-
tion, flush with the existing struc-
ture. Thissystemalsoincludesan
internet-based monitoring system
that records meteorological data
and photovoltaic performance.

Ortho-McNeil Phar maceutical
Following up on its success
with a solar installation at its

The success of the photovoltaic system at Neutrogena headquarters in Los Angeles, Calif., prompted Ortho-
McNeil Pharmaceuticals to install this 75-kW array at its facility in Spring House, Pa.

Neutrogena headquarters in Los
Angeles, CA, Ortho-McNeil Phar-
maceutical (aJohnson & Johnson
company) installed a 75-kW PV
array atitsfacility in Spring House,
Pennsylvania. This system will
generate about 79,000 kilowatt-
hoursper year from 1,750 modules,
each with amaximum rated output
of 43 watts. Asan extrabonus, the
17,500-sq.-ft. roof system provides

R-20 value thermal insulation to
decrease building energy con-
sumption and reduce heating and
air-conditioning costs.

Thislightweight BIPV system
wasinstalled over theexisting roof
membrane on the Ortho-McNeil
Pharmaceutical research facility.
The output fromthe PV systemis
connected to the building’s ser-
vice panel.

Toolsfor Easy Solar
Education Outreach

By Jane Weissman

Preparing a presentation to
encourage solar energy in
schools, learning about solar se-
curity issues, and finding incen-
tives for using renewable energy
have become easier with several
tools developed by the Interstate
Renewable Energy Council (IREC).

The Schools Going Solar
Workshop-in-a-Box isacollection
of toolsand informationto encour-
age using solar energy in the
schools in a community. The Box
contains videos, CDs, and bro-
chures about using solar energy
in schoals, curriculum implemen-
tation, and solar learning activities
for the classroom.

IREC hopes that use of its
Workshop-in-a-Box will help pro-
videaccurateinformation on solar
energy in a way that stimulates
interest in adding solar energy to
school buildings and curricula.

In response to safety and
security issues, IREC—in col-
laboration with the U.S. Depart-
ment of Energy, National
Renewable Energy Laboratory,
American Solar Energy Society,
SEPA, and the Solar Energy In-
dustries Association—has re-
cently launched the Solar
Means Safety educational cam-
paign designed to help consum-
ers and businesses use solar
energy as a solution to our
nation’'s energy problems. The
campaign features a packaged
series of fact sheets describing
solar power’ sversatility and flex-
ibility for avariety of uses:

m Solar for Safer Air and a

Cleaner Environment,

m Solar for Traffic Safety,

m Solar for Safer Public Build-
ings,

m Solar for a Safer Energy Sup-
ply, and

m Solar for Disaster and Pre-
paredness.

“The goal of the campaign
is to reach out to groups that
aren’t part of our solar family—
like firefighters and police—and
help them realize that solar en-
ergy has great applicability to
the work they do,” said Jane
Pulaski, IREC’s Program Man-
ager for the campaign.

Also, after arecent facelift,
the web-based Database of State
Incentivesfor Renewable Energy
(DSIRE) has been relaunched.
DSIRE’s homepage features an
interactive U.S. map that allows
users to access a list of state-
specific incentives with links to
program details, relevant legis-
lation, and contact information.
The page features searching
functionsaswell asheavily traf-
ficked, color-coded summary
maps detailing which states of -
fer certain financial incentivesor
applicable regulatory policies.
Currently, incentivesare offered
from avariety of sourcesinclud-
ing the Internal Revenue Ser-
vice, the U.S. Environmental
Protection Agency, and the U.S.
Department of Energy.

Jane Weissman is the Ex-
ecutive Director at the Inter-
state Renewable Energy
Council located in Boston,
Mass. Tel: 617.323.7377.
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lllinoisHighlightsthe PV Industry

Thestateof Illinois, thecity
of Chicago, and local enterprises
have made significant moves to
expand their renewable energy
capacities, winning awards for
their efforts. In fact, many ob-
serversbelievetheseplayersare
proving to be some of the hearti-
est endorsers of renewable en-
ergy technologies.

City of Chicago

Thecity of Chicago, Illinois,
is engaged in one of the most
promising strategies. The Chi-
cago Climate Exchange usestra-
ditional business techniques to
curb pollution and highlight the
benefits of solar power tech-
nologies. See their website at
www.chicagoclimatex.com (see
related article on international
affairs on page 13).

On 16 July 2002, the city of
Chicago partnership was recog-
nized with a Million Solar Roofs
(MSR) Regional Best Progress
award for installing more than
500 kilowatts of solar modulesin
the metropolitan area. The MSR
award is a new award recently
introduced to recogni ze partner-
ships for their achievements in
meeting their committed instal-
lation goals. A total of six awards
were presented to winning part-
nerships in each of the six U.S.
Department of Energy regions.

In October 2002, the Chi-
cago Solar Partnership website,
www.ChicagoSolarPartnership.org,
which provides solar and other
renewable energy information,
was awarded as an “Outstand-
ing Website” by the 2002 Web
Marketing Association.

State of lllinois

A second MSR award was
presented to the partnership
comprised of the State of Illi-
nois' Department of Commerce
and Community Affairs (DCCA)
and the National Energy Educa-
tion Project for its “lllinois
Schools Going Solar” Program.
The annual award, presented by
the Interstate Renewable Energy
Council, recognizes state and
local government and schools
(K-12) that have implemented
innovative projects during the
previous year that promote and
accelerate the adoption of re-
newable energy technologies.

More than six schools have
received solar installations un-
der this program, with an addi-
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Spire Solar Chicago has installed the first photovoltaic system larger
than 100 kW in the Midwest on the roof of the Art Institute of Chicago.

tional 10 to 25 planned for 2002-
2003. The program is funded by
DCCA with support from ComEd,
BP Solar, Spire Corporation, and
ASE Americas, Inc.

Commonwealth Edison

One of the largest energy
utilities in the nation, Com-
monwealth Edison has taken
strong efforts to support re-
newable energy. In conjunc-
tion with the city of Chicago,
ComEd has committed $12 mil-
lion for the purchase and in-
stallation of photovoltaic
power systems. According to
Gabriela Martin, Manager of
Environmental Commitments
with ComEd, this effort hasin-
volved aseries of installations,
including the following
projects in Chicago:

B A PV systemwasinstalled
at the ComEd Chicago North
Commercial Center, one of the
utility’s oldest facilities. The
25.2kW system was installed
by Spire Solar Chicago. Since
the facility serves as a primary
customer service call center
and houses other operations,
it operates 24 hours per day,

Students and faculty inspect the 10.2-kW photovoltaic system installed
on the roof of the Reilly Elementary Chicago Public School. The
photovoltaic system is part of a curriculum that teaches students
about alternative energy and the environment.

seven days per week, and re-
quires a continuous electrical
power.

B Four hundred and eight PV
modules produce a total of 49
kW at the Field Museum of
Natural History. This system
generates 53,200 kWh per year.

B The Frank W. Reilly EI-
ementary School now gener-
ates 11,130 kWh per year with
136 modules producing atotal
of 10.2 kW. This facility be-
came the first Chicago public
school to have PV installed on
itsroof back in 1999. Students
at Reilly learn about alterna-
tive sources of energy, such as
solar, as part of an innovative
environmental education pro-
gram at the school.

B AttheArt Institute of Chi-
cago, 492 PV modules, rated at
103.6 kW, have been installed
on the roof. This system in-
cludes three 15-kWac inverters
and has an estimated annual
output of 56,357 kWh. The Art
Institute is aworld-class facil -
ity, which gives this system
especially high visibility.

In addition to the $12 million
allocated for PV purchasing and
installation, ComEd has pro-
vided $225 million in start-up
capital to finance renewable, ef-
ficiency, and other environmen-
tal projectsin the lllinois Clean
Energy Community Trust.

Theutility also offerscus-
tomersthe opportunity to par-
ticipate in its Wind and
Photovoltaic Generation Pric-
ing Experiment, a program de-
signed to encourage the
residential and business use of
renewable energy technolo-
gies. Thisinterconnection pro-
gram is offered to ComEd retail
customers which own and op-
erate small (under 40 kW), on-
site wind generators or
photovoltaic systems. ComEd
pays participants annually for
at least five yearsin return for
allowing the utility to track
electricity generated.

Architects Have New
Tool to Desagn Energy-
Efficient Buildings

Energy-10 is a PC-based
building design tool that comple-
ments the standard architectural
design process and helps archi-
tects identify cost-effective
ways to create energy-efficient
buildings.

Originally written by the U.S.
National Renewable Energy L abo-
ratory (NREL), Lawrence Berkeley
National Laboratory and the Sus-
tainable Building Industries Coun-
cil (SBIC), the software allows
building designers to calculate
simplified lifecycle cost param-
eters, such asinitial construction,
mortgage, taxes, HVAC, energy
efficiencies, fuels, and mainte-
nance expenses. The current ver-
sion of Energy 10, however,
Version 1.5, does not include the
incorporation of PV.

To remedy this, in summer
2002, programmers, architects, and
other users met outside Washing-
ton, D.C., to discussthe next gen-
eration of Energy-10, Version 2.0.
As currently planned, the up-
graded programwill bereleasedin
early 2003 and include PV simula
tion capacity, three-dimensional
building design sketch capacity,
and LEED™ building efficiency
ratings calculations.

The new features will further
distinguish Version 2.0 from simi-
lar building design programs. The
PV simulationfeature, for instance,
will allow designerstoincorporate
PV systemsinto early design plans
and determine how these renew-
able energy systems will affect
overal building performance. This
new feature will help designers
determine how PV will affect elec-
tricity generation and subsequent
total energy costs.

Also, architects will be able
touseVersion 2.0to design three-
dimensional buildingsof any size,
including structures up to 100,000
square feet and larger.

“1 have been looking forward
to seeing the 3-D design capacity,”
said Bill Bobehausen, with the Sus-
tainable Design Collaborative.
“These added sketch features will
let Energy-10 usershbreak out of the
current two-dimensional shoebox
mode and go one step further.”

Version 1.5 of Energy-10 is
currently available. Programmers
fromNREL and SBICinitially wrote
this software to calculate solar
heating, daylighting, high-effi-

ciency mechanical systems, and
other features of commercial and
institutional buildings comprising
less than 10,000 square feet.
These buildings would typically
havetwo thermal zonesand might
include schools, libraries, small
banks, stores, restaurants, offices,
and low-riseresidential structures.

Best Used During Pre-Design

To create a building that suits
client needs, building designerscan
get the best use from Energy-10
during the pre-design and prelimi-
nary design architectural phases.

The currently available Ver-
sion 1.5 can configure building
descriptions. With the automatic
building generation wizard,
AutoBuild, areference casebuild-
ing can be designed with fivegen-
eral characteristics: utility rates,
location, building use category,
size, and HVAC configuration.
Programmers haveloaded Energy-
10 with default values based on
national averages for various
building types.

Other features can apply en-
ergy-efficiency strategies, run
weather simulations, rank energy
saving variables, and retain differ-
ent configurationsfor future modi-
fications. Version 2.0 will show the
impact of including passive solar
heating, insulation, energy-effi-
cient lighting, daylighting, and
extramassfor heat storage. Also,
with weather datacompiled for a
building area, building simula-
tionscan cal culate distinct hour-
by-hour building performances
throughout a calendar year.
Thesedatahelp identify the most
significant energy issues and
the effectiveness of the selected
strategies.

The ahility to modify design
specificationsand experiment with
new ideas in Energy-10 has the
potential to revolutionize the way
energy-efficient technologies like
PV areused by today’ sarchitects.
And, when it is released, the
software’ s Version 2.0 will make it
easier for a designer to maximize
the benefits of solar electric power.

For further information, SBIC
offers “Designing Low-Energy
Buildings’ workshopsfor Energy-
10 software and implementing
other energy saving techniques.
See www.SBICouncil.org for fur-
ther details.

Energy isWhat Counts

(continued from page 2)
kilowatt-hoursisthe true measure
of theamount of energy produced
and benefit to the environment,
not installed kilowatts, so System
A is actually the more effective
system.

When you’re looking into
buying asolar PV system, ask how
much electricity will flow into your
home or business, then ask what
can be done, if anything, to get
more kilowatt-hour sout of thesys-
tem. Asastart, afew ideasfor gen-
erating moreenergy aretoincrease
the panel’s tilt angle (the angle
from horizontal should beroughly
equal in degreesto your latitude),

increase natural air-flow around
the panels (a cooler solar panel
makes more power!), and, if pos-
sible, face the panels due south.
Ask your solar energy profes-
sional for their ideas.

The amount of solar energy
flowing into your home or busi-
nessisthe true measure of the ef-
fectiveness of your PV system,
energy savings, and positive im-
pact on the environment. And
that's where solar PV works its
magic.

Tom Hunton is the Director
of Marketing and Saleswith RWE
Schott Solar, located in Billerica,
Mass. Tel: 978.947.5918.
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ENERGY SERVICE
PROVIDERS

Alabama Power Company
www.alabamapower.com

Dr. Douglas M. Boylan

Phone: 205.257.6917 Fax: 205.257.5367
Email: dmboylan@southernco.com

As a Southern Company family member, Alabama
Power participates in the EarthCents Solar
program. Customers can pay an additional fee per
month to purchase renewable energy that will
displace other types of generation on the
Southern Company grid.

Alameda Power & Telecom (California)
www.ci.alameda.ca.us

Ms. Meredith Owens

Phone: 510.748.3946 Fax: 510.814.5699
Email: mowens@alamedapt.com

More than 80 percent of Alameda’s power is
generated using renewable resources. Alameda
Power & Telecom currently has a four-kilowatt
solar photovoltaic system on the Service Center
roof, where it is collecting data on the system’s
performance. Alameda Power & Telecom plans to
increasingly use PV as part of its energy mix.

American Public Power Association (Washing-
ton D.C.)

www.appanet.org

Ms. Rebbeca Blood

Phone: 202.467.2929 Fax: 202.467.2910
Email: rblood @appanet.com

The APPA provides information and education to
its public power utility members about energy
efficiency and renewable energy topics, including
PV, through workshops, conferences and
newsletters. The APPA’s Demonstration of Energy
Efficient Developments (DEED) program sponsors
and conducts activities related to energy
innovation and improving efficiencies or lowering
costs in the provision of energy services to the
customers of locally controlled, consumer-owned
electric utilities. The DEED program has provided
funds for a number of photovoltaic projects.

Arizona Electric Power Cooperative, Inc.
www.aepnet.org

Ms. Romi Carrell

Phone: 520.547.7910 Fax: 520.547.7910
Email: rcarrel@aepnet.rg

Arizona Electric Power Cooperative, Inc.
promotes solar energy throughout Arizona
through its SunWatts program. With SunWatts,
customers can take part in a variety of programs
that foster photovoltaic energy. AEPCO assists its
members with solar equipment purchases and
leases, as well as offers a green pricing alternative.
In addition, AEPCO has partnered with local
industry and educational institutions on PV
projects.

Ashland Department of Electric Utilities
(Oregon)

www.ashland.or.us

Mr. Dick Wanderscheid

Phone: 541.522.2061 Fax: 541.488.5311
Email: dick@ashland.or.us

The Ashland Solar Pioneer Program is a result of a
unique partnership that combines the efforts and
the financial resources of a number of organiza-
tions, both public and private, and more than
250 Ashland citizens and businesses to bring
solar power to Ashland. The Solar Pioneer
Program has resulted in three installations—a
20kW system and educational kiosk at the
Ashland Civic Center, and two 5 kW systems at
the Oregon Shakespeare Festival and Southern
Oregon University.

Austin Energy (Texas)

Www.austinenergy.com

Ms. Leslie Libby

Phone: 512.322.6290 Fax: 512.322.6083
Email: libby@electric.austin.tx.us

Austin Energy, the municipal utility in the capitol
of Texas, has long been a supporter of PV and
other technologies that protect the environment.
The 24 systems in its territory represent 192 kW
of PV. Two additional systems will be installed in
2002 adding 11kW of capacity. The newest
installation in Austin will be a building integrated
8kW system at the Austin Convention Center.

Barbados Light & Power Company (Barbados)
www.blpc.com.bb
Mr. Peter W.B. Williams

Electric Business Directory

Phone: 246.430.4400 Fax: 246.426.6000
Email: Peter.williams@blpc.com.bb

Bowling Green Municipal Utilities (Ohio)
www.hgohio.org/public-utilities.htm

Mr. Daryl Stockburger

Phone: 419.354.6246 Fax: 419.959.4763
Email: bgmundir@wcnet.org

Braintree Electric Light Dept. (Massachusetts)
www.beld.com

Mr. Kenneth E. Stone

Phone: 781.348.1031 Fax: 781.348.1003
Email: kstone@beld.com

Braintree Electric Light Dept. (BELD) is working
on implementing a photovoltaic project in the
Braintree school system. A solar electric system
will be installed on the rooftop of the two middle
schools in the town. Each system will be
connected to a computer located in a classroom
in each school. The computer will be used for
data acquisition and record such information as
power produced, wind speed, ambient air
temperature, and sunlight amounts throughout
the day.

Citizens Utilities Company (Arizona)
WWW.Czn.com

Ms. Maryann Shepherd

Phone: 520.753.0202 Fax: 520.753.4006
Email: msheper@czn.com

City of Westerville (Ohio)
www.ci.westerville.oh.us

Mr. Andrew Baotright

Phone: 614901.6703 Fax: 614.901.6731
Email: aboatright@ci.westerville.oh.is

The City of Westerville Electric Division (WED) has
been actively involved in energy education
initiatives through its financial and in-kind support
of Ohio- Energy Project. The Ohio Energy Project
educates students on all forms and types of
energy. Energy educated activities in Westerville
City schools have increased dramatically since the
City’s donation of the first Energy Bike in 1998.
Since that time, four new Energy Bikes have been
donated and “Kids Teaching Kids” energy
workshops have significantly increased in
frequency throughout the district.

Clallam County PUD (Washington)
www.clallampud.net

Mr. Dave Johnson

Phone: 360.565.3253 Fax: 360.452.9724
Email: davej@callampud.net

Clallam County PUD offers its customers a low
interest loan for the purchase of energy efficient
items including photovoltaics. The loan is offered
through First Federal Savings and Loan with the
PUD paying the loan fees. This loan is available for
existing homes (site built and manufactured) and
small commercial businesses.

Colton Electric Utility (California)
www.ci.colton.ca.us

A solar electric system at the city of Colton’s
Public Works Administration Building acts as a
120-foot-long carport. Colton Electric Utility
dedicated the facility in July 2000. At the same
time, the city sponsored a solar energy and
electric vehicle expo to inform residents about the
benefits of clean energy technologies.

Commonwealth Edison Company (lllinois)
WWW.Ceco.com or
www.chicagosolarpartnership.org

Ms. Gabriela Martin

Phone: 312.394.2354 Fax: 312.394.4466
Email: Gabriela.martin@execloncorp.com
Commonwealth Edison (ComEd) is committed to
supporting clean and renewable energy sources.
As part of its efforts, ComEd is investing $12
million in photovoltaics (PV). To encourage the
development of renewable energy in its service
territory, ComEd customers who install PV
systems or wind turbines (up to 40kW) on their
property can sell excess electricity back to
ComEd. ComEd’s interconnection guidelines are
simple and it has adopted the IEEE929 intercon-
nection standards. ComeEd, the city of Chicago,
the lllinois Department of Commerce and
Community Affairs, the International Brother-
hood of Electrical Workers and Spire Solar
Chicago are pooling funding and expertise to
support the development PV in Chicago. Under
the umbrella of the Chicago Solar Partnership,
ComEd and it’s partners have developed a
website that provides resources for customers
and teachers and real-time data displays for

several partnership PV system installations.

CSG Services (Texas)

WWW.CSgrp.com

Mr. John E. Hoffner

Phone: 512.327.6830 Fax: 512.327.2553
Email: john.hoffner@csgrp.com

CSG Services, Inc. is a for-profit affiliate of
Conservation Services Group (CSG) offering a full
line of renewable energy services including
renewable energy power plant development,
project management, policy consulting, education
and training, and information technologies and
data collection. The Advanced Energy Division of
CSG Services, Inc. has developed innovative
programs involving consumer education, solar
schools, and renewable energy credit manage-
ment. The staff works with clients to provide
customized, turnkey solutions for integrating the
benefits of renewable energy resources to meet
their goals. CSG works with small and medium
sized renewable energy generators to help certify
and broker their renewable energy credits.

DTE Energy (Michigan)

www.detroitedison.com

Mr. Norman J. Stevens

Phone: 313.235.9462 Fax: 313.235.0285
Email: stevensn@dteenergy.com

DTE Energy’s principal operating subsidiary is
Detroit Edison, which has two solar facilities in its
service area under its awarding-winning
SolarCurrents program. Several additional
installations have been made by Detroit Edison,
including an installation at Detroit Cass Technical
High School. DTE’s subsidiary, DTE Solar Energy
Company of California, has completed three other
installations. DTE’s SolarSchools curriculum
provides renewable energy education to students
in K-12. A DTE representative serves on the
Board of Directors of the Great Lakes Renewable
Energy Association, and has assisted with
developing a Professional Certification Program
for designers, integrators and installers of grid-
connected PV systems.

Electricité de France (France)

www.edf.fr

Mr. Robert Soler

Phone: +33 147653327 Fax: +33
1476532198

Email: Robert.solar@edf.fr

EDF has developed an international strategy
based on investment and the sale of services. The
company relies on partnerships with electrical
utilities, manufacturers and investors, and is now
present in a wide range of foreign companies.
Outside France, Electricité de France is involved in
the construction or operation of generating
facilities with an installed capacity of 23,000 MW
and supplies power to 17 million customers.
Renewable energies provides about 15% of
France’s electricity generation. Most of the
output (93%) comes from the 500 hydro power
plants (installed capacity 23,300 MW). They
have generated 69 billion kWh in 1999. EDF is
also involved in the development of solar and
wind power. For instance, EDF is taking an active
part in the Eole 2005 programme, which aims at
developing a truly competitive wind power
industry in France with a generating capacity of
250 to 500 MW by 2005. Abroad, EDF has
participated in the construction of a 50 MW
wind farm at Koudia al Baida, Morocco.

Edison Electric Institute (Washington, D.C.)
WWW.eei.org

Mr. Charles W. Linderman

Phone: 202.508.5652 Fax: 202.508.5600
Email: clinderman@eei.org

Edison Electric Institute (EEI) is the association of
United States shareholder-owned electric
companies, international affiliates and industry
associates worldwide. Organized in 1933, EEI
works closely with its members, representing their
interests and advocating equitable policies in
legislative and regulatory arenas, including those
related to interconnection and netmetering.

Electric Power Research Institute (California)
WWW.epri.com

Dr. Terry Peterson

Phone: 650.855.2594 Fax: 650.855.2594
Email: tpeterson@epri.com

EPRI, the Electric Power Research Institute,
headquartered in Palo Atlo was established in
1973 as a center for public interest energy and
environmental research. EPRI’s collaborative
science and technology development program

now spans nearly every area of power generation,
delivery and use. More than 1000 energy
organizations and public institutions in 40
countries draw on EPRI’s global network of
technical and business expertise. For information
about EPRI’s programs, visit the EPRI Destinations
website at http://www.epri.com/destinations/.

Elektrizitatswerk der Stadt Ziirich (ewz)
(Switzerland)

www.ewz.ch

Mr. Bruno Huerlimann

Phone: 411.319.4151 Fax: 411.319.4180
Email: bruno.huerlimann@ewz.stzh.ch

By the end of 2002, ewz, the electric utility of
Zurich, Switzerland, will be producing power
from 70 photovoltaic plants, located on both
commercial as well as residential buildings, with a
capacity of 2.5 megawatts. Ewz considers itself
an innovative pioneer in energy, especially as a
leader in promoting environmentally friendly
power production. For more than 100 years,
ewz has been supplying the town of Zurich and
its citizens with electricity.

FirstEnergy

www.firstenergycorp.com

Ms. Eva Gardow

Phone: 973.401.8374 Fax: 973.644.4277
Email: egardow@gpu.com

FirstEnergy, formerly known as GPU Energy, is
part owner of a joint venture (GPU Solar) that
develops, owns and operates solar electric power
plants in the United States. GPU Solar operates
two IPP solar plants in Northern California. First
Energy has also partnered in New Jersey with the
Liberty Science Center to develop educational
displays and in-school presentations on solar and
other renewable energy technologies.

Florida Municipal Power Agency
www.fmpa.com

Ms. Susan R. Schumann

Phone: 407.355.7767 Fax: 407.856.6553
Email: susan.schumann@fmpa.com

Florida Municipal Power Agency (FMPA) is a
nonprofit, joint action agency formed by 29
municipal electric utilities. FMPA is a public
agency, whose primary purpose is to develop
competitive power supply and related services.

Georgia Power Company
WWW.georgiapower.com

Dr. Douglas M. Boylan

Phone: 205.257.6917 Fax: 205.257.5367
Email: dmboylan@southernco.com

Gulf Power Company (Florida)
www.gulfpower.com

Mr. Brian Gautier

Phone: 850.444.6369 Fax: 850.444.6237
Email: bigautie@southerco.com

As a Southern Company family member, Gulf
Power participates in the EarthCents Solar
program. Customers can pay an additional fee per
month to purchase renewable energy that will
displace other types of generation on the
Southern Company grid. Gulf Power’s Schools for
Solar program is a program that uses voluntary
contributions to fund material for energy
education, permanent demonstration displays,
savings bonds for science contest and teacher
education. Voluntary contributions are solicited
form customers interested in renewable energy
and/or helping to improve the quality of Gulf
Power Company service area schools.

Hawaii Electric Light Company, Inc.
www.hei.com

Mr. Patrick Moore

Phone: 808.969.0136 Fax: 808.969.7253
Email: pmoore@hei.com

Over 28% of Hawaii Electric Light Company’s
power is generated from renewable resources.
The company is the team leader for the Island of
Hawaii’s Million Solar Roofs Partnership and has
conducted workshops on financing and installing
solar systems. Over 2400 solar water heating
systems have been installed under a utility rebate
program and three schools have had PV systems
installed under the company’s Sun Power for
Schools program. With the recent installation of a
5.4kW grid-connected PV system as an example
of net metering, the company continues to
promote the local adoption of solar technologies.
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Hawaiian Electric Company, Inc.
www.heco.com

Mr. Arthur Seki

Phone: 808.543.7987 Fax: 808.543.7519
Email: aseki@hei.com

Hawaiian Electric Company, Hawaii Electric Light
Company and Maui Electric Company (the HEI
family of companies) have installed solar electric
installations at several public schools on Oahu,
the Big Island and in Maui County. They also
operate and maintain the solar equipment, and
help develop related educational curriculum.

Indianapolis Power & Light Company (Indiana)
www.ipalco.com

Mr. Daniel B. Melvin

Phone: 317.261.8504 Fax: 317.630.5632
Email: dan.melvin@aes.com

JEA (Florida)

WWW.jea.com

Ms. Susan N. Hughes

Phone: 904.655.6248 Fax: 904.665.7376
Email: hughsn@jea.com

JEA, the public utility for the greater Jacksonville,
Florida area, has become the largest user of grid-
tied photovoltaics in the state, with 165 kWp
installed to date in 32 systems. Each public high
school in its service area has received at least a 4
kW system, along with teaching curriculum,
laboratory kits and teacher training. Arrays at the
Ridenour Water Treatment Station, Joyner Nature
Preserve and Tree Hill Nature Center bring
attention to elementary school students. Work
continues in developing training programs for
technician and building inspectors as well as
creating an alternative energy laboratory at the
University of North Florida. The latest installation
provides electricity as well as needed shading to
the giraffes at the Jacksonville Zoo.

Kansas City Power and Light (Missouri)
www.kepl.com

Mr. George Mentrup

Phone: 816.654.1667 Fax: 816.556.2884
Email: George.Mentrup@Xkcpl.com

Long Island Power Authority (New York)
www.lipower.org/solar

Ms. Diane Blankenhorn

Phone: 516.545.3135 Fax: 516.545.5248
Email: dblankenhorn@keyspanenergy.com

Long Island Power Authority’s Solar Pioneer
Program helps its customer install solar through a
combination of utility and state activities. This
includes direct incentives of $6 per watt, saving
approximately 60% on system costs; low interest
financing; the New York State 25% tax credit
towards the total cost of a PV system; and, net
metering that allows homeowners to use excess
energy produced by their solar electric systems to
run their LIPA meters backwards.

Los Angeles Department of Water & Power
(California)

www.greenla.com

Ms. Angelina Galiteva

Phone: 213.367.1577 Fax: 213.367.3202
Email: Angelina.Galiteva@ladwp.com

Los Angeles Department of Water & Power is
constructing and operating solar photovoltaic
systems on its facilities and municipal buildings
throughout the city of Los Angeles. Libraries,
community centers, municipal office buildings and
multipurpose buildings will receive solar photovol-
taic systems under this program. LADWP also has
significant incentive programs for residential and
commercial customers and additional incentives
for manufacturers to locate plants with Los
Angeles city limits.

Madison Gas & Electric Company (Wisconsin)
WWW.mge.com

Ms. Laura Williams

Phone: 608.252.7131 Fax: 608.252.4734
Email: Iwilliams@mge.com

Madison Gas & Electric (MGE) owns and operates
three PV systems, for a total of 14.2 kW, to
study their economic benefits and technical
performance. In addition, the MGE Foundation
has funded photovoltaic installations on all ten
high schools in its electric service area and
installed monitoring equipment to allow students
to keep track of energy output and weather
information on MGE’s website. Teachers, school
district staff, MGE and the Wisconsin K-12
Energy Education Program (KEEP) staff are
crating educational materials and teacher training
to make the most out of this learning opportu-

nity.

Maui Electric Company (Hawaii)
www.hei.com

Ms. Joanne Ide

Phone: 808.871.2397 Fax: 808.872.3259
Email: jide@hei.com

Maui Electric Company continues to initiate and
support many renewable energy projects. MECO
has operated and maintained a grid-connected
Photovoltaic for Utility Scale Applications facility
since 1989. In a joint partnership with NOAA
and NREL, MECO increased the size of an existing
PV system at the Humpback Whale National
Marine Sanctuary and signed it as the company’s
first net energy-metering customer. Through
MECQ’s Residential Efficient Water Heating
Program, over 3,300 solar water heaters have
been installed since 1996. Five public high
schools in MECO's territory have solar electric
systems operating on their campuses providing a
hands-on exposure to photovoltaic technology.

National Rural Electric Cooperative Associa-
tion (Virginia)

WWW.nreca.org

Mr. John Holt

Phone: 703.907.5805 Fax:703.907.5517
Email: john.holt@nreca.org

The National Rural Electric Cooperative Associa-
tion (NRECA) is the national service organization
dedicated to representing the national interests
of consumer-owned rural cooperative electric
utilities and the rural consumers they serve.
NRECA'’s Cooperative Research Network performs
collaborative research, development, demonstra-
tion and implementation of advanced technolo-
gies, means, methods and information to position
electric cooperatives to thrive in a competitive
market.

New York Power Authority

WWW.Nypa.gov

Mr. Shalom Zelingher

Phone: 914.287.3824 Fax: 914.681.6860
Email: shalom.zelingher@nypa.gov

NYPA has 19 photovoltaic (PV) projects under its
belt thus far, with a total of 576 kW of installed
capacity. These include one of the world’s largest
rooftop PV systems (300 kilowatts) at New York
City Transit’s Gun Hill Bus Depot in the Bronx.

Northeast Utilities System (Connecticut)
WWW.Nu.com

Mr. Roger J. Gibson

Phone: 860.665.3326

Email: gibsorj@nu.com

Northeast Utilities and its subsidiaries are
encouraging customers to use photovoltaics. One
subsidiary, Western Massachusetts Electric
Company (WMECO), is encouraging customers to
try solar by offering photovoltaic systems at half
the normal retail price.

Northern California Power Agency
WWw.ncpa.com

Mr. John Berlin

Phone: 916.781.4272 Fax: 916.783.7693
Email: jberlin@ncpa.com

Northern California Power Agency (NCPA) is a
California joint powers agency with 15 publicly
owned utilities as members. Several of NCPA’s
members, including Alameda Power & Telecom,
Palo Alto, Plumas-Sierra REC and Silicon Valley
Power are direct members of SEPA and are active
in the development and promotion of solar power
and other renewables. Other NCPA members,
such as Lodi, Redding and Roseville Electric,
participate in SEPA though NCPA and are actively
promoting PV. Roseville has a city park PV
demonstration project of .5 kW and is developing
municipal and school PV systems and a solar
curriculum for students.

Northern Indiana Public Service Company
WWW.Nipsco.com

Mr. Arthur E. Smith

Phone: 219.647.5252 Fax: 219.647.5271
Email: aesmith@nisource.com

Northwest Rural Public Power District
(Nebraska)

www.nrppd.com

Mr. Rolland Skinner

Phone: 308.638.4491 Fax: 308.638.4448
Email: rskinner@nrppd.com

Northwest Rural Public Power District (North-
west) installed its first PV system in 1990—a
100-watt system to power a livestock water
pump. Since then, Northwest has installed 30
more off-grid PV systems. In 2002, it installed its
first grid-connected system.

Nuon (Netherlands)

WWW.nuon.com

Ms. Annemarie Goedmakers

Phone: +31.26. 844.2143 Fax: +31.26.

844.2186

Email: annemarie.goedmakers@nuon.com

Nuon is a prominent, independent, multinational
oriented enterprise in the marketing and
distribution of energy and water and related
products. Nuon is one of the biggest investors in
photovoltaic solar energy in the world, with
expenditures in 2002 of greater than 30 million
euros (approximately US$27 million). Nuon has
more than 500 solar power plants in the
Netherlands with a total capacity of more than
five megawatts supplying electricity to its “green
energy” customers. In the U.S., Nuon owns and
operates PV USA, located in Davis, California and
is developing a new solar site under its partner-
ship with Green Mountain Energy.

Palo Alto Electric Utility (California)
www.city.palo-alto.ca.us

Ms. Lindsay Joye

Phone: 650.329.2680 Fax: 650.617.3140
Email: lindsay_joye@city.palo-alto.ca.us

City of Palo Alto Utility’s PV Partners Program is a
program that offers incentives to its residents and
businesses to make the installation of PV more
affordable. Over 43 PV systems are installed in
Palo Alto for a total of 143kW. Five sites have PV
monitoring systems, which track the performance
of PV systems on three residences, one office
building and one high school. That data can be
viewed at http://www.cpa.com/programs/pv-
partners/pvdata.html.

Plumas-Sierra Rural Electric Cooperative
(California)

WWW.psrec.org

Ms. Nell Thomas

Phone: 530.832.4261 Fax: 530.832.5761
Email: nell@psin.com

Plumas-Sierra Rural Electric Cooperative offers
leasing of PV equipment to residential customers.
Participants pay a monthly customer charge for
operation and maintenance costs. The lease
period is 15 to 20 years.

Public Service Company of New Mexico
WWW.pnm.com

Ms. Toni Rista

Phone: 505.241.2015 Fax: 505.241.2355
Email: tristau@pnm.com

Public Service Company of New Mexico (PNM)
formed an Enchantment Energy Trust in 1997,
when PNM shareholders provided $100,000 in
seed money for alternative energy demonstration
projects. An Advisory Group, made up of New
Mexican experts in renewable energy, conserva-
tion, and environmental issues, was formed to
assist PNM in selecting recipient sites and
technologies for demonstration. The Trust has
funded a number of PV projects, including the
installation of a system on the Albuquerque
Astronomical Society’s General Nathan Twining
Observatory.

Sacramento Municipal Utility District (Califor-
nia)

www.smud.com

Mr. Paul J. Bender

Phone: 916.732.6813 Fax: 916.732.6563
Email: pbender@smud.org

SMUD began its solar leadership role in the late
1980’s when very few energy service providers
had any experience in photovoltaics. Through
SMUD’s efforts over the past two decades, the
cost of solar electricity to SMUD customers has
been slashed 6-fold. More than eight hundred
solar electric systems are now providing clean
power for thousands of customers in the greater
Sacramento area, totaling over 10 megawatts of
PV.

Salt River Project (Arizona)

www.srpnet.com

Ms. Ethel Dearr

Phone: 602.236.2045 Fax: 602.236.3407
Email: erdemarr@srpnet.com

Salt River Project (SRP) provides its customers
with renewable energy through its EarthWise
Energy program. Solar power is provided to the
program through two 200kW PV power plants.
SRP is also currently testing the use of five
different residential PV power systems for use in
new home construction. SRP plans to build a
100kW PV power system at a City of Phoenix
Park & Ride facility and a 25kW covered parking
facility at the City of Mesa Regional Library.

San Francisco Public Utilities Commission
(California)

www.ci.sf.ca.us/puc

Mr. William G. Peden

Phone: 415.554.0777 Fax: 415.554.3161
Email: wpenden@puc.sf.ca.us

In November 2001, San Francisco voters
approved the issuance of a $100 million revenue
bond to install 10 megawatts of solar and 30
megawatts of wind power to supply about 25
percent of the city government’s energy. In
February 2002, San Francisco released an RFP
for help with its first installation, which will be a
400kW system on the Moscone Convention
Center. The Moscone project will include an
educational kiosk and building energy efficiency
retrofits.

Silicon Valley Power (California)
www.siliconvalleypower.com

Ms. Leslie Brown

Phone: 408.615.5687 Fax: 408.244.2990
Email: Ibrown@siliconvalleypower.com

Silicon Valley Power (SVP) is a department of the
City of Santa Clara, serving over 100,000
residents (40,000 customers) and, 6,000
businesses in the heart of Silicon Valley. Silicon
Valley Power offers its residential customers a
rebate on purchase and installation costs of new
PV systems. Currently, SVP assists its customers in
receiving the $4.50 per output watt buydown
available through the California Energy Commis-
sion.

Socorro Electric Cooperative (New Mexico)
www.socorroelectric.com

Mr. Guadalupe Vega

Phone: 505.835.0560 Fax: 505.835.4449
Email: lupe@sorroelectric.com

Soluz, Inc. (Massachusetts)

www.soluz.net

Mr. Richard D. Hansen

Phone: 978.251.8387 Fax: 978.251.5291
Email: rhansen@igc.org

Soluz, Inc., is a business and technology
development company that since 1993 has been
developing the commercial potential of distrib-
uted micropower technologies as a source of
electricity for rural areas of developing countries.
Soluz has been demonstrating its business model
for rural energy delivery directly through its
majority-owned operations in Central America
and the Caribbean. Through two operations
serving thousands of rural customers by early
2002, Soluz has accumulated unparalleled
experience with full-cost PV system rental, along
with cash and credit sales. Soluz also participates
in commercial efforts globally, including through
its consulting arm, Global Transition Consulting.

Southern Company Services, Inc. (Alabama)
www.southernco.com

Mr. Randall Kyle

Phone: 205.992.6893 Fax: 205.992.5103
Email: rlkyle@southernco.com

The Southern Company family of companies offers
customers the opportunity to participate in the
EarthCents Solar program. Customers can pay an
additional fee per month to purchase renewable
energy that will displace other types of genera-
tion on the Southern Company grid.

Springer Electric Cooperative (New Mexico)
WWW.Springercoop.com

Mr. David F.Spradlin

Phone: 505.483.2421 Fax: 505.483.2692
Email: dfsprad@springercoop.com

Springer installed its first PV system in 1994.
Since that time, Springer has installed around
forty off-grid systems and one grid connected
system. Springer offer customers both purchase
and lease options in addition to a maintenance
option for purchased systems.

Sun Power Electric (Massachusetts)
WWW.Sunpower.org

Mr. Stephen Cowell

Phone: 508.836.9500 Fax:
508.836.3138x3221

Email: steve.cowell@csgrp.com

Sun Power Electric was formed in 1996 by
Conservation Services Group (CSG), an energy
services provider working nationally, regionally,
and locally to advance energy efficiency and
renewable energy services as viable economic
strategies. Since 1984 CSG has implemented
energy efficiency and recycling programs for large
utilities in New England, the mid-west and
southwest. Sun Power Electric is the first all solar
utility. Sun Power Electric has been installing 15
to 50-kilowatt sized PV systems on roofs of
commercial buildings. The building owners receive
the solar electricity and Sun Power Electric sells
the “green attributes” in the market to retalil
electric providers.

Tallahassee Electric Department (Florida)
www.talgov.com
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Mr. Orbra Harrell

Phone: 850.891.8230 Fax: 850.891.8277
Email: harrello@talgov.com

The City of Tallahassee recently installed a 10 kW
PV system at the Trousdell Gymnastic and
Aquatic Center. The PV System is grid connected,
providing power for general distribution to the
rest of Tallahassee when not being used at the
Aquatic Center. The city also has a 18kW system
at the Capital Center Office Complex.

Taunton Municipal Lighting Plant (Massachu-
setts)

www.tmlp.com

Mr. R. Scott Whittemore

Phone: 508.824.3128 Fax: 508.823.6931
Email: scottwhittemore@tmlp.com

Tennessee Valley Authority

www.tva.gov

Ms. Rita Livezey

Phone: 423.751.8027 Fax: 423.751.6087
Email: rjliveezey@tva.gov

By including solar power in Green Power Switch,
a green power program, TVA both enhances the
environment and promotes the increased use of
PV. All 11 solar sites planned as part of the first
phase of renewable generation for Green Power
Switch are operational, providing 250 kilowatts
of solar-powered electricity for the Tennessee
Valley.

Tri-State G&T Association

www.tristategt.org

Mr. Arthur Mander

Phone: 303.452.6111 Fax: 303.254.6068
Email: artman@tristategt.gov

Tri-State G&T is a wholesale supplier of electricity
to 44 member distribution systems throughout
Colorado, Nebraska, New Mexico and Wyoming.
Tri-State kicked off its green power program in
2002 when it started providing wind generation
to nearly half of its member systems. Under the
voluntary renewable resource program, which
was approved by the Tri-State board in 1998,
the association’s member systems have been
offered the opportunity to purchase energy
blocks of renewable power.

Tucson Electric Power Company (Arizona)
www.tucsonelectric.com

Mr. Bill Henry

Phone: 520.745.3251

Email: bhenry@tucsonelectric.com

Tucson Electric Power Company’s (TEP) combined
solar operations, which includes 315 kW in
Tucson and a 2.4 MW installation at its
Springerville Generating Station, are now able to
provide enough green power to meet the energy
needs of approximately 200 residential custom-
ers. TEP has announced that it will be increasing
the Springerville system in 2003.

TXU (Texas)

WWW. txu.com

Mr. William E. Muston

Phone: 214.812.8407 Fax: 214.812.8967
Email: bill.muston@txu.com

Vectren Corporation

Www.vectren.com

Mr. Norm Campbell

Phone: 812.491.4883 Fax: 812.491.4777
Email: ncampbell@vectren.com

We Energies (Wisconsin)
WWW.We-energies.com

Mr. Carl Siegrist

Phone: 414.221.2183 Fax: 414.221.3990
Email: Carl.Siegrist@we-energies.com

Western Area Power Administration (Colorado)
WWW.es.wapa.gov

Mr. Randy Manion

Phone: 720.962.7423 Fax: 602.352.2630
Email: manion@wapa.gov

Western Area Power Administration (Western)
markets and delivers about 10,000 megawatts of
power from 55-hydropower plants to more than
650 utilities across a 15-state service territory.
Western’s mission is to market and deliver reliable,
cost-based hydroelectric power and related
services.

Wisconsin Public Service Corporation
www.wisconsinpublicservice.com

Mr. Jeffrey L. DeLaune

Phone: 920.433.1722 Fax: 920.433.1527
Email: jdelaun@wpsr.com

Solarwise for Schools is a solar energy and
education program offered to high schools served
by Wisconsin Public Service Corporation. There
are currently fifteen high schools in the Wisconsin

Public Service area which have SolarWise systems
installed. Wisconsin Public Service Corporation is
also assisting the University of Wisconsin-Green
Bay in integrating 23 kilowatts of building
integrated photovoltaics (BIPV) into a new
120,000 square foot classroom building on its
campus. In 1993, Wisconsin Public Service
installed a 12-kilowatt solar power plant at its
Green Bay service center.

PV MANUFACTURERS,
DISTRIBUTORS, AND
INSTALLERS

ABS Alaskan (Alaska)

www.absak.com

Ms. Dalanda Eppley

Phone: 907.562.4949 Fax: 907.563.4900
Email: dalanda@absak.com

Founded in 1988, ABS Alaskan, Inc. and its
Anchorage subsidiary, Alaska Battery Mfg., are a
major source in Alaska for batteries, alternative
energy and remote or mobile power products.

Alpha Technolgies(Colorado)

www.apha.com

Mr. Kirk Stokes

Phone: 303.277.0025x102 Fax:
303.277.0029

Email: kstokes@alpha.com

Alpha Technologies is an established, value-added
integrator of photovoltaic and ther distributed
generation DG) power systems for residential,
small commercial and institutional applications.
The company has in recent years emerged as a
technology market innovator, helping manufac-
tures, electric utilities and other organizations to
take a leadership role in the growing DG industry.
Alpha’s sate of the art photovoltaics (PV) systems
makes it easy for homeowners and businesses to
enjoy clean reliable, solar electricity. Alpha’s full
service approach to PV makes it easy for anyone
to convert sunshine into free solar electricity .
Visit us at www.alpha.com

Alten Energy (California)
www.altenenergy.com

Mr. Avi Alcaly

Phone: 818.503.1200 Fax: 818.503.1297
Email: avi@altenenergy.com

Amonix, Inc. (California)

WWW.amonix.com

Mr. Vahan Garboushian

Phone: 310.325.8091 Fax: 310.325.0771
Email: vahan@amonix.com

Amonix, Inc. is a privately held designer and
manufacturer of proprietary, patented high-
performance photovoltaic solar cells and
integrated high-concentration PV (IHCPV) solar
generating systems that convert sunlight to
electricity. Amonix’s IHCPV systems are ideal for
centralized “solar farm” power applications or for
distributed applications including village
electrification. IHCPV technology is a nonpollut-
ing, efficient, and reliable power source for the
future.

AstroPower, Inc. (Delaware)
www.astropower.com

Mr. Howard J. Wenger

Phone: 925.288.0400 Fax: 925.288.0404
Email: hwenger@astropower.com

Headquartered in Newark, Delaware, AstroPower
is the world’s largest independent manufacturer
of solar electric power products, and one of the
fastest-growing solar electric power companies.
Through partnerships with the world’s largest
home improvement retailer, the nation’s leading
homebuilders, and an expansive dealer network,
AstroPower is giving consumers everything they
need to produce their own clean, renewable
electricity at home. AstroPower’s SunChoice™
solar electric home power systems are designed to
provide years of automatic operation, and include
AstroPower modules, plug-and-play wiring, power
electronics, patented mounting kits, a power
meter to monitor performance, and complete
documentation.

Bekaert ECD Solar Systems LLC (California)
WWW.uni-solar.com

Mr. Mario Hertegonne

Phone: 248.475.0100 Fax: 248.364.0510
Email: Mhertegonne@uni-solar.com

United Solar produces thin-film amorphous
photovoltaics. United Solar and ECD have
pioneered, developed and hold basic patents
covering the continuous roll-to-roll manufactur-
ing of thin-film amorphous silicon alloy multi-
junction solar cells and related products. United
Solar and Bekaert ECD offer a line of solar electric
roofing panels, which are unique, flexible,

lightweight and architecturally attractive.

BP Solar (Maryland)

www.bpsolar.com

Mr. Todd Foley

Phone: 410.981.0253 Fax: 410.981.0278
Email: foleymt@bpsolar.com

BP Solar and its extensive network of distributors
and dealers provide total solar electric power
solutions for industrial, commercial, and
residential customers throughout the world. BP
Solar has a full range of high efficiency crystalline
and thin film photovoltaic modules and products
ranging from small DC lighting and pumping
systems to large AC grid-intertied commercial
power plants.

Colco Electric Company Limited (Bahamas)
Mr. Timothy Collie

Phone: 242.393.4323 Fax: 242.393.4328
Email: colcoe@coralwave.com

Colco Electric Company Limited, a family owned
business, has been the authorized Siemens
distributor for Energy and Automation in the
Bahamas since 1996. Colco Electric provides
electrical engineering and related construction
services for individual and corporate clients.
Presently Colco Electric is concentrating heavily
on electrifying sub-divisions, street lighting and
the use of alternative energy.

EBARA Solar, Inc. (Pennsylvania)
www.ebarasolar.com

Mr. Richard Rosey

Phone: 724.379.2001 Fax: 724.379.4028
Email: rrosey@ebarasolar.com

EBARA Solar offers a full range of “standard”
photovoltaic modules. These standard modules
utilize time-proven materials that provide long-
term, stable, module performance. In addition to
the “standard” modules, EBARA Solar can
provide custom-sized cells, laminates or modules.

EcoEnergies (California)

WWW.ecoenergies.com

Dr. William R. Bottenberg

Phone: 408.731.1207 Fax: 408.746.3890
mail: whottenberg@ecoenergies.com
EcoEnergies was incorporated in 2000 to create
a quality-oriented company that designs,
constructs, delivers and maintains renewable
energy power systems and related energy
efficiency products using wind, solar, small hydro
and other “green power” and energy efficiency
technologies. Located in the heart of the Silicon
Valley in Sunnyvale, California, EcoEnergies is a
renewable energy systems and integration
company that designs, specifies and installs
renewable energy power systems for its clients.

Evergreen Solar, Inc. (Massachusetts)
www.evergreensolar.com

Mr. Mark Farber

Phone: 508.357.2221 Fax: 508.357.2279
Email: Farber@evergreensolar.com

Evergreen Solar, Inc. develops, manufactures, and
markets solar power products utilizing the
company’s patented solar power technologies.
Evergreen Solar power applications include
wireless power for remote homes, water
pumping, lighting, and rural electrification, as well
as complete power systems for electric utility
customers choosing to generate their own
environmentally benign green power.

First Solar, LLC (Ohio)

www.firstsolar.com

Mr. Mike Ahearn

Phone: 602.414.9300 Fax: 602.414.9300
Email: mahearn@firstsolar.com

First Solar manufactures high quality, thin-film
CdTe Photovoltaics modules at its plant in
Perrysburg, Ohio. Corporate and marketing
offices are located in Phoenix, Arizona.

Global Solar Energy, Inc (Arizona)
www.globalsolar.com

Mr. Scott L. Kaminky

Phone: 303.583.7252 Fax: 303.583.7253
Email: skaminky@globalsolar.com

Global Solar Energy, Inc is a manufacturer of thin-
film Copper-Indiun-Gallium-diSelendie(CIGS)
photovoltaic (PV ) cells, modules and systems.
Global Solar also designs, installs, commissions and
services complete turnkey solar PV power stations
utlizing various commercially available PV module
technologies, including one of the worlds largest
grid-tied systems at 2.4 MW in Springerville,
Arizona.

Heliotronics, Inc. (Massachusetts)
www.heliotronics.com
Mr. Clayton Handleman

Phone: 781.749.9593 Fax: 781.749.3406
Email: Chandleman@heliotronics.com
Heliotronics, Inc. designs, sells, markets and
promotes innovative ideas and products that
accelerate the adoption of utility grid connected
photovoltaics. Heliotronics has expertise in data
acquisition, grid connected inverters and other
electronic products that serve the distributed
generation industry.

ICP Global Technologies (Montreal, Canada)
www.icpglobal.com

Mr. Sass Peress

Phone: 514.270.57700x105 Fax:
514.270.3677

Email: speress@icpglobal.com

ICP Global Technologies develops, manufactures
and markets advanced solar powered monocrys-
talline and amorphous products for the following
consumer channels: distributed residential,
portable and mobile (www.isunpower.com)
throughout the 5 continents. The company’s
enabling technology converts raw power from
the sun into high-quality power required by
electronic and electrical equipment.

Inter-Island Solar Supply (Hawaii)
www.solarsupply.com

Mr. Cully Judd

Phone: 808/523-0711 Fax: 317.630.5632
Email: hschkabla@ipalco.com

Inter-Island Solar Supply (IISS) is one of the
nation’s largest distributors of renewable energy
products and packaged systems. 1ISS is also a
supplier of water heaters and storage tanks,
pumps, controls, solar attic fans and skylights.
The company’s three Hawaii branches are
conveniently located in Honolulu (Oahu), Kahului
(Maui), and Kailua-Kona (Big Island).

Kyocera Solar (Arizona)

www.kyocerasolar.com

Mr. Cecilia Aguillon

Phone: 480.443.7956 Fax: 480.483.2986
Email: Caguillon@kyocerasolar.com

Kyocera is a manufacturer and distributor of solar
electric products. Kyocera Solar, Inc. has
headquarters in Scottsdale, Arizona, and sales
affiliates in the Americas and Australia. Kyocera’s
advanced cell-processing technology and
automated production facilities produce highly
efficient multicrystal photovoltaic modules with a
25 year limited warranty on power output. These
modules are installed on the roofs of thousands of
grid-connected homes, not only producing
electricity for households but also allowing
surplus to be sold back to the utility.

Multi-Contact USA (Pennsylvania)
www.multi-contact-usa.com

Mr. Joe Bendrick

Phone: 831.430.9272 Fax: 831.430.9278
Email: josefb@multi-contact-usa.com
Multi-Contact USA is the United States subsidiary
of Multi-Contact AG, a manufacturer of precision
electrical and electronic connectors. The
company’s products range from miniature PCB
connectors to large power connectors. These
products are used in power generation and
distribution, signal and data processing, medical
and monitoring instruments. Multi-Contact
connectors are found in supercomputers, robotic
docking systems, high speed trains, Photovoltaics
and many other applications.

OutbackPower Systems (Washington)
www.outbackpower.com

Mr. Christopher Freitas

Phone: 360.435.6030 Fax: 360.435.6019
Email: cfreitas@outbackpower.com

Pacific Solar Company (California)
www.pacificsolar.com

Mr. Maurice Miller

Phone: 415.221.9909 Fax: 415.876.1510
Email:mmiller@pacificsolar.com

Pacific Solar Pty. Limited (Australia)
www.pacificsolar.com.au

Mr. Peter Lawley

Phone: 612.931.66811 Fax: 612.966.64079
Email: peterl@psolar.com.au

Pacific Solar is a high-tech spin-off company from
the University of New South Wales in Sydney,
Australia. Pacific Solar spans the range from
research and development through marking and
sales of PV systems as part of its operations which
are certified to the international quality standard
ISO 9001. Pacific Solar’s main product is the
world’s first completely modular rooftop system
designed as an appliance for mounting flat over
roofs, called Plug & Power™ in Australia and
Europe and SunEmpower™ in the USA. It allows
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homeowners to power-up their homes with clean,
green electricity made from the sunlight falling on
their roofs.

Phasor Energy Company (Arizona)

Mr. Thomas Lepley

Phone: 602.765.4467 Fax: 602.404.1765
Email: tlepley@aol.com

PhasorEnergy Company, Inc. was established in
1994 to promote the wise use of energy. Phasor
currently specializes in innovative applications of
photovoltaic technologies. The company offers a
range of engineering and consulting services
encompassing the entire life span of a project
from conceptual planning, through design and
engineering, project management, installation,
startup testing, data collection, analysis,
performance evaluation and reporting. Phasor
also designs/builds PV projects of any size.

PowerLight Corporation (California)
www.powerlight.com

Mr. Daniel S. Shugar

Phone: 510.540.0550 Fax: 510.540.0552
Email: dshugar@powerlight.com

PowerLight Corporation is a designer, manufac-
turer and installer of grid-connected, commercial
solar electric products and systems. Founded in
1991, PowerLight’s products deliver reliable,
affordable, clean power for commercial customers
throughout the US and worldwide. In 2000,
INC. Magazine ranked PowerLight among the
top 200 fastest growing privately held companies
in the U.S.

ProVision Technologies (Hawaii)
www.provisiontechnologies.com

Mr. Steve Burns

Phone: 808.969.3281 Fax: 808.934.7462
Email: sburns@hei.com

ProVision Technologies, Inc., the newest member
of the Hawaiian Electric Industries (HEI) compa-
nies, provides solar electric design, products and
services for Hawaii and the Asia-Pacific region.
Based in Hilo on the Island of Hawaii, Provision
Technologies markets solar electric systems that
provide power to individual households,
commercial facilities and the community at large.
Some of the standardized energy generation
products that ProVision Technologies offers
include solar electric systems to power remote
homes or facilities, grid-tied residential and
commercial systems, building-integrated systems,
portable solar power systems and solar lighting.
Additional services include financing assistance,
maintenance services, training and program
consultation.

RWE Schott Solar, Inc. (Massachusetts)
WWW.asepv.com

Mr. Tom Hunton

Phone: 978.947.5918 Fax: 978.663.2868
Email: thunton@asepv.com

RWE Schott Solar’s solar electric products provide
decades of clean, reliable electricity for businesses,
homes, energy service providers, and many other
applications. RWE Schott Solar manufactures the
world’s most powerful solar electric module, the
ASE 300. RWE Schott Solar belongs to the RWE
Solutions group, a supplier of integrated technical
systems and services focusing on the energy
sector.

SatCon Power Systems (Ontario, Canada)
www.satcon.com

Mr. Clemens Van Zeyl

Phone: 905.631.4425

Email: clemens.vanzeyl@satcon.com

Schott Applied Power (California)
www.us.schott.com/apc

Mr. Thomas J. Starrs

Phone: 916.415.9921 Fax: 916.415.9987
Email: tom.starrs@us.schott.com

Schott Applied Power Corporation is a photovol-
taic distributor and complete systems provider.
SAPC and its partners bring clean energy to
businesses, utilities homeowners, and govern-
ments worldwide.

SMA America (California)
WWW.Sma-america.com

Mr. John Berdner

Phone: 530.273.4895 Fax: 530.274.7271
Email: jberdner@sma-america.com

Solar Design Associates (Massachusetts)
www.solardesign.com

Mr. Steven Strong

Phone: 978.456.6855 Fax:978.456.3030
Email:sjstrong@solardesign.com

Solar Design Associates (SDA) is a group of
architects and engineers dedicated to the design

of sustainable buildings and the engineering and
integration of renewable energy systems that
incorporate the latest in innovative technology.
Since its founding in 1974, the firm has earned
an international reputation for the pioneering
integration of renewable energy — especially
solar-generated electricity — with environmen-
tally responsive building design. The firm offers a
wide diversity of services to private, commercial,
research, and utility clients.

Solec International, Inc. (California)
www.solecsolar.com

Mr. Jawid Shahryar

Phone: 310.834.5800 Fax: 310.834.0728
Email: jshahryar@solecintl.com

In 1994, Solec combined forces with Sanyo
Electric in Japan. Both companies share a
commitment to excellence and are making strides
toward improvements in the solar energy
industry. Solec is a pioneer in developing major
improvements in crystalline silicon photovoltaic. In
1997, SANYO introduced new PV cells and
modules called HIT Power 21 ™ (Heterojunction
with Intrinsic Thin Layer). HIT systems power
lighting systems worldwide, as well as thousands
of highway emergency call boxes, road signs and
traffic signals.

Spire Corporation (Massachusetts)
WWW.Spirecorp.com

Mr.Stephen J. Hogan

Phone:781.275.6000 Fax: 781.275.7470
Email: shogan@spirecorp.com

Spire, founded in 1969, is the world’s largest
supplier of PV module manufacturing equipment,
to date supplying over 144 facilities in 42
countries. Approximately 90% of PV modules in
use today were manufactured in part with Spire
equipment. Recently, Spire has taken a leadership
role in partnership with other organizations to
formulate an innovative approach addressing the
development of brownfields into brightfields,
through the establishment of on-site PV
manufacturing and power-producing facilities.
Through this concept, Spire promotes the use of
clean energy, revitalizes brownfields, and
contributes to new local job creation.

SunWize Technologies

www.SunWize.com

Mr. Mark Wilkerson

Phone: 815.256.2222 Fax: 818.256.2221
Email: mwwpv@stelle.net

SunWize Technologies specializes in the design
and manufacture of integrated solar power
systems, project development and product
distribution. SunWize’s experience includes value-
added system integration and utility grid-tied
systems working with customers in many
industries including telecommunications, traffic
safety, oil and gas, utilities, state and federal
government agencies, and the military. SunWize
established Solar Connect™ residential grid-tied
programs in New York and lllinois in 2000 and is
implementing the program nationwide. SunWize
offers products and construction management
services for commercial grid-tied applications.
Through strategic partners, SunWize also
provides green credit program services. SunWize
collaborates with finance specialists to make
funding available to homeowners, commercial
businesses and government entities.

TerraSolar (New York)

www.terrasolar.com

Mr. John Siciliani

Phone: 718.422.0100

Email: j.siciliani@terrasolar.com

TerraSolar, Inc. develops, manufactures and
markets solar power products for distributed
residential, commercial, and industrial markets.
TerraSolar products are used for various
applications: to supply backup power for homes,
to offset expensive daytime power for commercial
businesses, to supply large utility-scale peak-
power production, and for village electrification
and water pumping in the developing world.

UniRac (New Mexico)

WWW.unirac.com

Mr. Hal Newman

Phone: 505.242.6411 Fax: 505.242.6412
Email: hain@unirac.com

UniRac, Inc. is the manufacturer of a comprehen-
sive line of photovoltaic mounting racks, including
an installation-friendly SolarMount universal roof
mounting system. Many of UniRac’s products,
including large array ground mounts, now utilize
SolarMount rails. Trackers plus roof, ground, pole
top, side of pole, and RV mount models are
available. UniRacs fit all major PV module brands
and employ aluminum and/or Grade 5 zinc plated

steel. All fasteners are stainless steel. UniRac
addresses code compliance, and all products are
shippable via UPS.

Vanner Power Group (Ohio)

WWW.vanner.com

Mr. Dave Rhodes

Phone: 209.725.1747 Fax: 209.725.1748
Email: acpower@cell2000.net

Vanner is a manufacturer of DC to AC power
inverters, battery monitors, battery chargers and
other power conversion products. Its products
are used in applications such as utility vehicles,
emergency vehicles, motor coaches and transit
buses, recreational vehicles, marine vessels,
alternative and renewable energy systems, and
utility, telecom and UPS battery backup sites.

Xantrex Technology (British Columbia, Canada)
www.xantrex.com

Mr. Kevin Hagen

Phone: 360.435.8826, x2008 Fax:
360.435.3547

Email: khagen@traceengineering.com

Xantrex Technologies, which acquired Trace
Engineering in 2000, is a world leader in
advanced power electronics. Our technology is a
key enabler for renewable energy systems,
efficiently converting raw elcetrical energy from
any source such as solar,w ind, or microhydro,
into high-quality household power. More than
200,000 homes and businesses rely on Xantex
power electronics to bring them electrcity
anytime, anywhere. Xantrex products allow
customers around the world to increase energy
efficiency and freedom, while making a positive
impact on the environment.

PV STAKEHOLDERS

Applied Energy Group, Inc. (Delaware)
www.aegonline.com

Mr. Ralph M. Nigro

Phone: 302.239.8325 Fax: 302.239.8325
Email: ralph.nigro@dol.net

Arizona Corporation Commission
www.cc.state.az.us

Mr. Ray T. Williamson

Phone: 602.542.0828 Fax: 602.364.2270
Email: rwilliamson@cc.state.az.us

California Energy Commission
WWW.energy.ca.gov

Mr. Michael DeAngelis

Phone: 916.654.4628 Fax: 916.654.4676
Email: mdeangel@energy.state.ca.us

Hawaii Dept. of Business, Economic Develop-
ment &Tourism

www.hawaii.gov/dbedt

Mr. Maurice H. Kaya

Phone: 808.587.3812 Fax: 808.586.2536
Email: mkaya@dbedt.hawaii.gov

Idaho Dept. of Water Resources
www.idwr.state.id.us

Mr. Gerry D. Galinato

Phone: 208.327.7963 Fax: 208.327.7866
Email: ggalinat@idwr.state.id.us

Interstate Renewable Energy Council (Massa-
chusetts)

WWW.irecusa.org

Ms. Jane M. Weissman

Phone: 617.323.7377 Fax: 617.325.6738
Email: weissmanpv@aol.com

Maryland Office of People’s Counsel
www.opc.state.md.us

Mr. William F. Fields

Phone: 410.767.8153 Fax: 410.333.3616
Email: billf@opc.state.md.us

Massachusetts Executive Office of Economic
Affairs

Www.state.ma.us/econ

Mr. David A. Tibbetts

Phone: 617.727.8380 Fax: 617.727.4426
Email: dtibbetts@state.ma.us

Navigant Consulting, Inc. (Massachusetts)
Wwww.navigantconsulting.com

Ms. Lisa Frantzis

Phone: 781.564.9614 Fax: 781.270.0418
Email: Ifrantzis@navigantconsulting.com
Navigant Consulting, Inc., (NCI) is a publicly
traded consulting firm with over 1,100
consultants in 40 offices. Our renewable and
distributed energy (RDE) business has strong
expertise in photovoltaics and concentrating solar
power. Utility and energy companies, equipment

manufactures, investors and developers, energy
end users, and government agencies are turning
NCI to help them understand how to create vale
from RDE technologies and businesses. Whether
we are providing a feasibility assessment a
technology integration plan regulatory compli-
ance studies, a business plan with recommenda-
tion, acquisition assistance, business partner
support, or critical guidance on how to meet
policy objectives, NCI brings rich technology and
industry experience, know-how and people.

North Carolina State University

Mr. Steve Kalland

Phone: 919.513.1896 Fax: 919.515.5778
Email: steve_kalland@ncsu.edu

The NCSU Solar Center serves as a clearinghouse
for information, education, in-state technical
assistance and applied research on solar and
other renewable energy technologies. The Center
is home to research and testing projects on
emerging solar technologies including concentrat-
ing solar thermal technologies, building inte-
grated photovoltaics, and solar pasteurization.
The Center features a solar demonstration home
that is used year-round for public education on
the of active and passive residential solar systems.
Other public outreach programs and services
include in state workshops for building profes-
sionals and contractors, design reviews for home
builders and educational programs for local K-12
schools. In addition, the Center manages the
Database Incentives for Renewable Energy
(DSIRE), available at www.dsireusa.org.

Palmdale Water District (California)
www.palmdalewater.org

Dennis LaMoreaux

Phone: 661.947.4111 Fax: 661.947.8604
Email: dlamoreaux@palmdalewater.org

Renewable Energy Consulting Services, Inc.
(California)

Mr. Edgar A. DeMeo

Phone: 650.327.3090 Fax: 650.327.3090
Email: edemeo@earthlink.net

Resources Total System Co., Ltd. (Japan)
Mr. Osamu IKki

Phone: +81.335516345 Fax:
+81.335538954

Email: ged02723@nifty.ne.jp

Sandia National Laboratories (New Mexico)
www.sandia.gov

Mr. Paul C. Klimas

Phone: 505.844.8159 Fax: 505.846.8077
Email: pcklima@sandia.gov

Solar International Management (District of
Columbia)

Mr. Michael Eckhart

Phone: 202.429.2030 Fax: 202.429.5532
Email: meckhart@aol.com

Texas Sustainable Energy Development Council
www.glo.state.tx.us/energy/sustain

Ms. Judith Carroll

Email: jcarroll@glo.texas.gov

University of Delaware

www.udel.edu

Dr. john Byrne

Phone: 302.231.8405 Fax: 302.8313098
Email: jobyrne@udel.edu

University of North Texas

www.unt.edu

Dr. Kenneth Dickson

Phone: 940.575.2228 Fax: 940.565.4297
Email: dickson@unt.edu

University of Texas

www.utexas.edu

Mr. Mani Palani

Phone: 713.500.3413 Fax: 713.500.3416
Email: mpalani@admin4hsc.uth.tmc.edu

William A. Spratley and Associates (Ohio)
www.spratley.com

Mr. William A. Spratley

Phone: 614.888.7785 Fax: 614.888.9716
Email: wspratley@aol.com

Solar Electric Power Association

For further information on SEPA
members and programs, visit the
SEPA webpage at
www.SolarElectricPower.org.
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Solar Power Solutions

AddressngtheBarriersto Commercialization

The final results are in from
Solar Power Solutions(SPS),aU.S.
Department of Energy-funded,
SEPA-managed commercialization
effort. SPS started in 2001 and in-
cluded adetailed market and tech-
nology analysis and funding for
two showcase projects. SEPA is-
sued its report, A Business Case
for Capturing Total Value, inearly
2002. The two showcase projects
were completed inthefall of 2002.

The Business Case report
identifies six factors (see sidebar)
that will lead to the successful
commercialization of solar electric
power. Thetwo showcase projects
were competitively selected be-
cause each addressed these fac-
tors in ways that could easily be
replicated.

Thetwo recipientsof the SPS
award, the City of Tucson (in part-
nership with Tucson Water and
Tucson Electric Power) and
EcoVillage Cleveland, each re-
ceived funding awards of $75,000
for their projects. Both projects

takeunique, replicable, approaches
to accelerate the acceptance and
deployment of PV, demonstrate
new avenues and applicationsfor
successful PV technology deploy-
ment, and reveal the business,
economic, and environmental ben-
efits of solar.

Reaching Out in Tucson

The Tucson partnership in-
stalled two 20-kW ground-
mounted photovoltaic systemsin
August 2002 at the Hayden/Udall
Water Treatment Facility. Beyond
these simple installations, how-
ever, the partners also developed
an outreach program targeted at
Arizonadtilities, cities, and munici-
palities to facilitate information
exchange and provide training to
local PV installersand el ectricians.
The system designsused by Tuc-
sonarealso availableto other utili-
ties or municipalities, and can
easily be adjusted to accommo-
datedifferently shapedland areas.

Vincent Hunt, Energy Man-

These two 20-kW arrays installed by Global Solar are located at the
Hayden/Udall Water Treatment Facility in Tucson, Arizona.

AstroPower provided the PV systems for the EcoVillage Cleveland
project. The systems were installed on the garages of the town homes.
Because the homes are energy efficient the PV system will provide
almost one hundred percent of their energy needs.

ager at the City of Tucson, at-
tributesthe success of thisproject
to “excellent cooperation between
public and private entities, and a
strong dedication by everyonein-
volved.”

The City of Tucson expects
to save more than $3,000 annually
in electric bills from the Hayden/
Udall facility aswell asbenefit from
amorereliable source of power in
the event of an emergency. The
new PV system will produce an
estimated 72,300 kWh annually.

Developing PV in Townhouses

TheEcoVillageClevelandisa
new, environmentally sustainable,
20-unit town home development.
The original plans for the devel-
opment did not include PV; they
did, however, incorporate energy-
efficient technologies. With the
SPSfunding, theprojectleader, the
Detroit Shoreway Community De-

velopment Organization (DSCDO),
decided to include AstroPower
photovoltaic systems on four of
the homes. The other 16 homesin
thedevel opment can all accommo-
date PV systemsand the option of
adding aPV systemisavailableto
all homebuyers.

Green Energy Ohio’s annual
Solar Homes Tour featured the
four EcoVillage homes. Addition-
ally, there have been a number
of tours for perspective
homebuyersand other interested
parties. An important compo-
nent of the EcoVillage project is
the involvement of a number of
community organizations and
state and federal government
agencies. The DSCDO isinves-
tigating opportunities for other
environmentally sound develop-
ments and will continue to offer
solar as an option for the new
homes.

Salt River Project Expands Solar

Salt River Project (SRP) isin
an ideal location to generate solar
power and has developed a vari-
ety of projects to tap into that
powerful Arizona sun. In March
2001, SRPinstalled a200-kW solar
generating unit at its Agua Fria
generating station. Thereare also
two 96-kW PV installations at the
Rogers/Santan unit.

In addition to these installed
PV units, SRPisusing PV for dis-
tributed generation and systems
on commercial, residential, and
school buildings. Thesearein ad-
dition toanumber of solar thermal
projects.

Several specific solar electric

generation projects are currently
underway at SRP. These include
two covered parking projects in
the SRP service area. Inthecity of
Mesa, Arizona, SRPisinstalling a
PV-covered parking project at its
regional library using UniSolar
roof laminates. The project should
be completed in November 2002
and haveacapacity of 25 kilowatts.
A second covered parking project
will utilize Schott Applied Power’s
SAPC module for a Park & Ride
facility in Phoenix. The city will
|ease the canopy space to SRP to
mount the PV units and SRP will,
inturn, sell Phoenix Green Energy.
Thecapacity for thisproject is100

kW and it is expected to be com-
pletedin April 2003.

SRPiscurrently inthedesign
phasefor aroof-mounted, 200-kW
PV power system on awarehouse
additionsin Tempe. Electric power
for both the building and facility
will be provided by the solar gen-
eration. The utility plans to issue
a bid for the PV system this fall,
with completion scheduled for
April 2003. Thisisthe first large-
scale building PV project that SRP
has undertaken.

Another big project for SRP
is its Residential PV Demonstra-
tion Project, involving the eval ua-
tion of five residential PV power

L

This home is part of SRP’s Residential PV Demonstration Project, a partnership between SRP, PV manu-
facturers, and homebuilder Calex. This project tests several PV technologies incorporated into new homes.

systems in new home construc-
tion. SRP is working with a par-
ticular builder, Calex, at their
Johnson Ranch/Queen Creek com-
munity. Theresidential project in-
volves several PV manufacturers,
including: Schott Applied Power,
Siemens Solar, Kyocera, Unisolar,
and BP Solar. The project will be
completed in November 2002;
however, they have already re-
ceived some preliminary results.
They havefound that thetechnol -
ogy works, athough inverter reli-
ability isanissue. Andthough here
has been high customer interest,
there have not been any sales.
Salt River Project has also
gotten involved in solar thermal
technologies. These projects in-
cludethe Solar Dish Stirling Dem-
onstration project throughthe U.S.
Department of Energy and SAIC
program. Althoughitisstill inthe
early stages, theplanisfor theunit
to operate on solar energy aswell
aslandfill gas. Another solar ther-
mal project isunderway in collabo-
ration with Sandia National
Laboratories. They arein the pro-
cess of testing and evaluation of a
prototype roof-integrated solar
water heating technology called
Roof Integrated Thermosiphon.
The RITH system heats and
moves household water without
any moving parts. It isintegrated
into the roof, similar to a skylight.
Salt River Project has clearly
seen the tremendous opportunity
that it has available from the sun.

Critical Success
Factorsfor PV
M ar ket
Development

Excerpted from: Solar Power
Solutions: A Business Casefor
Capturing Total Value

Technology Development

Customer needs must be
understood, and the ele-
ments of the PV technology
must be fully developed and
ready to cost-effectively meet
those needs. PV iscurrently
ready to provide grid-con-
nected distributed generation
across the U.S.; further re-
search will bring down costs,
improve efficiencies, and im-
prove inverter performance,
but the current technology is
viable.

Stateand Federal Policies
Aligned
The government, at all
levels, provides the appro-
priate mix of incentives, ac-
tions to reduce barriers, and
procurement to allow PV
technology to address target
markets. Many states have
developed policies for PV,
while others are not as far
along and would benefit from
the lessons of others. Fed-
eral policies should serve,
among other goals, to sup-
port state actions.

Electricity Provider (Utility)
Acceptance
The local utility provides
cooperation for the end user
toinsert PV as a seamless ad-
dition into the existing power
grid. Utility acceptance of PV
is a critical factor for market
development, aseventhehigh-
est incentivesand most enthu-
siastic supporters can be
stalled by prohibitively difficult
requirements.

Downstream I nfrastructure
Distribution and service
network is sufficiently devel-
oped to support PV within the
market segment. Any initiative
to deploy PV requires locally
availablePV systemsand quali-
fied personnel to install and
service them.

Informing the Market

The end users and stake-
holders within each market
segment are informed of the
value proposition of PV. In
some cases, PV is cost-effec-
tivesimply onitsenergy value;
in other cases, the total value
proposition makesit the high-
est-valuechoice. Informingthe
market of these benefits will
create sustained and growing
demand for PV.

Financing Options
Flexible, tailored, and
widely-available finance ve-
hicles open the market to more
end users. Becauseof itshigh
up-front cost but very low op-
eration and maintenance costs,
PV benefits greatly from the
availability of low-cost low-
hassl e financing options such
as mortgage lending or asset-

based leasing programs.
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Thelnternational Solar News

Raceto I nstall PV Systems

In anticipation of electricity
price hikes next year duetoindus-
try deregulation, South Austra-
lians are installing an increasing
number of state-of-the-art solar
electric systems.

Since the announcement of
the government rebate, installa-
tion numbers have been climbing,
with five installations in May, 12
in June, and 25 at the end of July.
In sum, 273 homeowners have in-
stalled the one-kilowatt govern-
ment-approved solar electric
systemsat acost of A$1.78 million
inrebatesto the South Australian
State Government. Each systemis
eligiblefor aA$5,000 rebate.

With the rebate set to expire
at the end of 2002, and prices pre-
dicted to increase dramatically in
2003 due to deregulation, manu-
facturersexpect system demand to
continue to grow.

Community Power Plantsin
Japan

In Japan, what one might call
“community power plants’ areon
the increase. These are facilities
financed jointly by local residents
who favor eco-friendly solar
power generation but cannot af-
ford millions of yen to install their
own PV system on atown unit or
do not have homes with roofs
suited to solar panel installation.

A unit named Himuka I chigo-
kun becamethefirst such commu-
nity power plant built in Kushima,
Miyazaki Prefecture, in 1994,
About 30 similar units have since
sprung up around the nation, re-
flecting the growing public con-
cern about global warming. Some
units rely on wind power, but the
great majority are PV power plants
with output capacities of around
five kilowatts.

In a national forum held re-
cently, residentsweresurprised to
see how producing power in-
creased their sense of environmen-
tal responsihility.

“Power generation is really
about how best to save power,”
remarked one participant. “Once
you'’ ve become a power producer
yourself, you realize how impor-
tant it isto save energy.”

Like in many other regions of
the world, community power
plants experience the frustrating
struggle of coping with long-term
paybacks. Managers expect it will
take decades for residentsto real-
ize a return on their investment.
However, these investors appear
to be involved for the long haul.
Officials predict that those who
maketheir rooftops availablefor a
solar installation now will likely
keep the roofs available for gen-
erations.

Nonprofitsin Uganda Promote
PV

Nonprofit organizations are
promoting solar power in Africa.
In Uganda, adevelopment collabo-
ration involving the Catholic and
Anglican Churchesfor East Africa
and the United Statesisproviding
solar power to support electric
light and radio communicationsto
areas of rural Uganda where elec-
tric grid extensionisunlikely.

The goal is to replace kero-
sene lanterns with solar-powered
kits at 5,000 churches, schools,
health clinics, community centers,

and homes over two years. The
kits will include a 60-watt roof-
mounted solar modul e with a bat-
tery for nighttime use at a cost of
US$1,200.

The project has about US$6
million in private funding, includ-
ing the nonprofit Hathaway Foun-
dation and the Church of Uganda.
It will run through 2020.

Manufacturing Move

L eading Chinese solar equip-
ment manufacturer Shenzhen
Topway Solar is seeking to trans-
fer its manufacturing base to
Uganda, a move that is likely to
cut the cost of solar power. The
10-year old company, which will
operateasthelocal vanguard com-
pany Suntopway Solar, currently
supplies solar equipment to 15
African countries.

Shenzhen Chief Executive Of-
ficer Henry Hsia said the current
solar electric systemsin the coun-
try are not meant for the ordinary
citizen, “but we are looking for a
system for the ordinary man. We
want him to buy a cheap lantern,
take it home, instead of suffering
with paraffin.”

Suntopway isbanking onthe
rural electrification policy which
has been adopted by a number of
governments in sub-Saharan Af-
rica. Officialsreport that theinvest-
ment will focus on the domestic
population, specifically inrural ar-
eas, where only one percent of the
population has access to el ectric-
ity. They expect the cost of the
solar modules to decrease by as
much as 40 to 50 percent.

“Wewill betheir soledistribu-
torshere,” explained Solar Energy
Uganda Limited managing direc-
tor Richard Kainyike. “We will
make sure that the lowest man in
the village, with meager income,
canreally accessthese products.”

—Adapted from Solarbuzz.

Business Enterprises

This fall, Japan’s Kyocera
Corporation announced a joint
venture with the nation of China
to process and assemble solar
panels. The venture recognizes
China’'s labor market and the
country’ sgrowth potential for so-
lar panels. Kyocerawill set up the
project in Tianjin, China, with an
unnamed local company.

Chinaand California Team Up to
Clean Up

Californiais one of the most
environmentally minded states in
the U.S.; Chinais one of the most
polluted countriesin the world.

California scientists and en-
trepreneurs are working with the
Chinese government to combat
environmental degradation in its
myriad forms. The effort is being
led by the Energy Foundation of
San Francisco, which has spent $5
million per year for the past three
years on environmental causesin
China.

Cadliforniaisn’'t acting out of
pure altruism. “It’sin our interest

to give the Chinese the benefit of
our experience,” said Alan Lloyd,
chair of the state’ s Air Resources
Board, whichisusing U.S. federal
fundsto help Chinaset up an emis-
sions-monitoring system. Wind-
blown pollutants such as ozone,
pesticides, and dust blow from
Chinato Californiaand the Pecific
Northwest, and China’'s green-
house gases are expected to rival
those of the U.S. by 2020, signifi-
cantly worsening the global cli-
meate problem.

The changes planned for
implementation are wide-ranging,
from setting energy-efficiency
standards for appliances to eco-
logical planning aimed at prevent-
ing pollution from spreading
beyond the shores of the world’s
most populous nation.

Already, China has sharply
increased its spending on green
technologies and has reduced its
carbon dioxide emissions by re-
moving coal subsidies, shutting
down old power plants, and
switchingto cleaner vehiclefuels.
Efficiency savingsare projectedto
cut China sannual residential elec-
tricity use by nine percentin 2010,
a reduction equivalent to nearly
half of dl of California shousehold
electricity consumption.

Advocates herald the pro-
gramand predict great success. As
the San Francisco Chronicle's
Robert Collier putsit, we're “at a
timewhentheneither theU.S. gov-
ernment nor China's Communist
rulers can figure out if the other
sideisfriend or foe; the environ-
mental connection with California
isan encouraging bridge. It' sgood
business for California and good
news for the planet.”

Solar for Developing Countries

At the recent World Summit
on Sustainable Energy in
Johannesburg, South Africa (see
related article on page 15), the U.S.
Department of Energy (DOE) an-
nounced efforts to deploy solar
technol ogiesto devel oping coun-
tries. These efforts will involve
providing developing countries
with resource assessment and
mapping techniques to identify
solar and other renewabl e energy
capacities.

To foster thisinitiative, DOE
will draw on its experience with
renewable village power projects
in Chile, Russia, China, Mexico,
Brazil, and other regions.

CCX

The Chicago Climate Ex-
change (or CCX, www.chicago
climateX.con) isthefirst voluntary
pilot program allowing the ex-
change of greenhouse gases
(GHGs) intheU.S. GHG emissions
trading allows companies which
produce emissions below an es-
tablished level to trade emission
“credits” with companies whose
emissions exceed that level. Asa
result, astandardized level of emis-
sions is emitted and there is a fi-
nancial inventiveto producefewer
emissions.

Since solar power is emis-
sions-free, this power technology
is ideal for governments or busi-
nessesinvolved in GHG credit ex-
changes. Generating more power
using solar energy gives partici-
pantsgreater emissionscredit trad-
ing leverage.

Off-Grid Photovoltaic
Power Systems

By Rolland Skinner and Les
Tlustos

Opportunity is associated
with remote or uniquesituations.
The national cry is getting
louder for green power. Proac-
tive stances versus reactive
stances have historically been
the best avenue: “ Get your mitt
and get in the game.” With
thoughts like this in mind, con-
sider—just for a moment—how
solar power systems could be
utilized to address key issues.
Recognize solar hasan ally when
effortsare being madetoimprove
the living standards in America.

Off-grid photovoltaic power
systems are quiet, need no fuel,
require very little maintenance,
and operate best during the
sunniest, hot days of summer.
These systems are becoming the
most popul ar alternative because
of their low maintenance require-
ments and high reliability. Other
advantages of off-grid PV in-
clude “free” energy, reliable
power, flexibility, quick installa-
tion, and portability.

Consumer needs are varied
and unique, as are the applica-
tion of solar electric systems. PV
systemsare site-specific, will not
replace the grid, are a sound ad-
dition to line extension and line
replacement programs, are cost-
effective when used properly,
and have proven to be a valu-
able asset when electric utilities
provide guidance.

Using solar is sound busi-
ness and all utilities need to un-
derstand the need to be
proactive to address community
concernsand utility acceptance.
The biggest pitfall will betoig-
nore solar’s potential. Utilities
provide a point of contact, a
knowledge base, and service.
Reliable service, inventory infra-
structure, and financing are also
availablethrough many utilities.

It is utilities that should be
best suited for the point-of-con-
tact knowledgebase. Thisincludes
equipment specifications, safety,
capacity parameters, efficiency
levels, and project-specific
knowledge. Project-specific
knowledge includes properly
designed and integrated sys-
tems. System installation, ser-
vice, leasing, and sales should

dovetail with normal operations.

Off-grid PV can be a posi-
tive and valuable addition to a
utility’s portfolio of options for
serviceto its customers. Off-grid
photovoltaic power systems are
cost-effective at site-specificlo-
cations today, with many addi-
tional opportunities created by
energy price spikes. Utilitiesare
a critical partner in renewable
energy applications. As part-
ners, we can continuetoimprove
the quality of lifein America.

Awareness of what is being
done or could be doneiscritical
to fathoming the wide range of
possibilities availableto off-grid
photovoltaic power systems,
possibilities such as: riparian
area restoration projects, live-
stock/wildlife watering, remote
home/cabin power sources, re-
mote signage capabilities, and
remotelighting systems. Off-grid
PV should be considered an-
other tool in the toolbox.

Rural Utility Service en-
dorsement of off-grid photovol-
taic power systems would allow
a uniform set of specifications,
list of materials, and safety re-
quirementsrelevantto America’'s
standards. Off-grid photovoltaic
power systems are a business
opportunity, aquality of service
opportunity, acustomer-friendly
opportunity, a cost-reduction
opportunity and, last but not
least, a value-added opportu-
nity. It is the mission of electric
utilities to provide customers
with electricity, and the off-grid
PV alternativeis consistent with
that mission.

When standard el ectric util-
ity serviceisnot aviablechoice,
it's time to explore the alterna-
tives. In some cases, other
power sources besides photo-
voltaic may be practical. But
utilities shouldn’t wait until their
customers request solar energy
before getting involved with PV.
Theability of utilitiesto address
these concernswill be of tremen-
dous value to the American way
of life. Americaistheremarkable
promise of possibilities without
limitations.

Rolland Skinner and Les
Tlustos are at the Northwest Ru-
ral Public Power District, Hay
Springs, Neb. Tel: 308.638.4445.

Photovoltaic systems, such as the one shown here, can be used in a
range of off-grid applications, including water pumping, irrigation, and
lighting. *“Off-grid photovoltaic power systems,” write the authors,
“are a business opportunity, a quality of service opportunity, a
customer-friendly opportunity, a cost-reduction opportunity and, last
but not least, a value-added opportunity.”
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Net Energy Metered Solar Power
In Hawail Provides a Challenge

By Marco A. Mangelsdorf, Ph.D.

Since adoption of anet en-
ergy metered (NEM) law in Ha-
waii to promote the installation
of small (10-kW and less) so-
lar energy grid-connected sys-
tems, advocates have been
surprised by the extremely
underwhelming implementa-
tion of NEM systems. Given
the typical abundant sunshine

*

IN: 1.0 KW h'month

VT: 15 KWW, 100 KN for anaeroblc digeste

“very supportive” of solar en-
ergy, with 70 percent of busi-
ness respondents and 98
percent of homeowners saying
that they have installed or are
considering installing solar
energy systems. Translating
this strong stated support for
solar energy systems into
greater numbers of NEM PV
system purchases remains

HI: 10 kW

NH: 25 kW

stalled on a business at the
same location for the same
cost, the system would pay for
itself in less than four years.
Ironically, however, of the 18
systems that had been approved
by September 2002, only three
were purchased by businesses,
14 by homeowners, and one sys-
tem for a home-based business.
Specifically, critics cite

ME: 101 KA

MA: 60 kKW
"Rl 25 KW
CT: Mo limint

HJ: 100kYY
MD: 30 KW

#* 36 states

: Y
OK: 100 KW and 25,000 kWh-, )

-

YA 10 KW (residential); 25 KWW (commercial)  SA: 10 kW (residential}; 100 KW {commercial)
KT: 10 kW {residential); 25 kW (commercial) gR: 25 kN (resicertial); 100 kW {(commercial or agricultural)

This map depicts the states that currently have net metering policies for grid-connected photovoltaic
systems. Source: The Union of Concerned Scientists, 2002.

coupled with consistently high
electric utility rates, NEM
should be taking off, yet con-
sumer adoption has been slow.
A review of the NEM system
by ProVision Technologies,
Inc., shows that Hawaii resi-
dents do not have a lack of in-
terest. Rather, high capital
costs for residential systems
and long payback periods
coupled with seemingly inad-
equate incentives, makes in-
stalling a solar system
impractical.

NEM allows customers
with renewable energy (RE)
systems to interconnect to
their electric utilities and feed
surpluskilowatt-hoursinto the
grid, receiving credit at the full
retail rate. NEM allows the
electric meter to spin forward
when electricity flowsfrom the
utility to the home or business,
and backward when the RE
system produces surplus
power beyond what is being
consumed at any given mo-
ment, thereby increasing the
economic value of RE systems
for customers. At present, 36
states have anet metering pro-
gram on the books, with Cali-
fornialeading the way with the
highest number of NEM PV
systems installed to date.

Asof September 2002 in Ha-
waii, only 18 NEM PV systems
had been approved, inspected,
and interconnected, an average
of less than two installed per
month since the NEM law was
signed in June 2001.

Regardless of their slow
beginning, Hawaii residents
advocate solar. Accordingto a
recent solar market survey car-
ried out by the Renewable En-
ergy Development Institute of
California, Big Island busi-
nesses and homeowners are

challenging, however, as a
substantial gap remains be-
tween this strong support in
principle and making acommit-
ment to spend tens of thou-
sands of dollars on a
grid-connected system.
ProVision believesthe gap exists
because, under current regula-
tions, residents see an invest-
ment in solar as financially
impractical. NEM legislation
makes solar installations practi-
cal for many businesses, but cre-
ates long-term payback periods
for residential systems.

For example, last year in
WaikoloaVillageonthe Big Is-
land, a three-kilowatt dc NEM
PV system was put up on a
home for $22,923. At the
present effective kilowatt-hour
rate and assuming the past 10-
year average annual energy
escalation rate continues into
the future, the payback period
for thissystemisat 22.7 years.
If this same system were in-

billing rules and a “lack of ur-
gency” in both residents and
businesses to explain the lack
of use for solar systems. Cur-
rently, the best bill a customer
can hope for is a balance of
zero plusthe minimum monthly
fee; even if a customer pro-
duces a positive net flow of
electricity back to the grid, the
balance will never show a
credit. This slows down the
payback period for many sys-
tems, but, even if the billing
were to change, Hawaii resi-
dents appear to be satisfied
enough with the status quo of
relying on high-priced utility
power. As consumers become
better educated about the ben-
efits of solar energy, and with
efforts of ProVision and local
utilities, the demand for solar
will soon increase.

Dr. Marco A. Mangelsdorf is
the Market Representative at
ProVision Technologies, Inc., in
Hilo, Hawaii. Tel: 808.969.3281.

Elesctric Power
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A World Per spective
On the Need for Solar

In September 2002, world lead-
ers representing 200 nations
passed an action plan calling for
the expanded use of solar power
and other renewabl e energy tech-
nologies. Meeting in Johannes-
burg, South Africa, at the World
Summit on Sustainable Devel op-
ment (WSSD), these |leaders em-
phasized the need to bring
renewabl e energy resourcesto ar-
easthat arecurrently without el ec-
tricity, much less coordinated grid
capacity, a role for which photo-
voltaics are uniquely suited.

Nitin Desal, Summit Secretary
General,emphasi zed that thegroup
was committed to expanding the
use of green energy with “asense
of urgency.” The nations, how-
ever, did not agree on setting tar-
gets for phasing in renewable
energy systemsasawhole.

Participating factions did
agree to take additional measures
to support renewable energy. For
instance, the European Union
(EU) unveileditsplan calling for a
“coalitionof thewilling,” countries
able to go beyond the “vague”
commitments that had been out-
lined previously.

“We are going to launch a
coalition of the willing today to
show that we will follow up onthe
energy initiative,” said EU Envi-
ronment Commissioner Margot
Wallstroem. “Wewill form acoali-
tion of those countries that are
willing to use targets and dates.”

Support for the proposal came
from all 15 EU states, as well as
Norway, lIceland, Switzerland, Po-
land, Hungary, the Czech Repub-
lic, Romania and Slovakia, Brazil,
Argentina, Uganda, Mexico and
other Latin American states,
plus some Caribbean
and Pacific islands.

“By building on suc-
cessful government
partnership  pro-
grams, such as
SEPA’s Solar Commu-
nities project, business
can be convinced that re-
newable energy projects are suc-
cessful and worth theinvestment”
said Hank Habicht, CEO of Global
Environment & Technology Foun-
dation, a SEPA consultant. Mr.
Habicht served as a Civil Society
Member of the U.S. delegation at
the Summit, and worked to ensure
that the U.S included renewable
energy in its commitments to a
WSSD Initiative.

Also, the “€7,” a consortium
representing nine major electric
companies from the G7 countries,
signed agreements to undertake
sustainable energy projectsin de-
veloping countries. The e7
(www.e7.org), founded in 1992, is
an association of leading electric
and energy companies from G7
nations. It is comprised of AEP
(U.S), a SEPA member; Electricité
de France (France); Enel (Italy);
Hydro-Québec (Canada); Ontario
Power (Canada); RWE (Germany);
Scottish Power (United Kingdom);
Kansai Electric Power (Japan); and
Tokyo Electric Power Generation
(Japan).

Extending power gridsworld-
widewill take many yearsand sig-
nificant expense.

“The electricity companies

that comprise €7 are collectively
committed to promoting sustain-
able energy development,” said
Linn Draper, CEO of AEPand chair
of the e7. “This means extending
the benefits of electricity—includ-
ing accessto telecommunications,
improved healthcare, expanded
economic development options,
and enhanced educational oppor-
tunities—to the nearly two billion
people who live without electric-
ity today. One of the paramount
challengesin bringing the benefits
of electricity tothoselivingin en-
ergy poverty isthat most of these
people live in rural areas that are
not easily connected to the elec-
tric power grid. Renewable energy
technologies, especially distrib-
uted resources such as solar and
wind power systems, will be im-
portant tools in addressing the
obstaclesto bringing electricity to
theunderservedrural populations
of theworld.”

According to Christian
Stoffaes, with Electricité de
France, bringing electricity to all
would need atotal investment of
about $200 billion, or about $7 bil-
lion per year over a30-year period.

The €7 electric utilities say
that they are working on various
projects to bring electricity to ru-
ral areas. Shigeyuki Kuninobu,
Vice President of Tokyo Electric,
explained that the €7 is presently
participating in 30 programsin 22
countries to build capacity and
sharetechnology to promote com-
munity participation and environ-
mental protection.

Accordingto Gail Karlsson of
thenongovernmental organization
Energia, grid system alternatives

need to be developed to meet
demand. Renewable
mixes—including solar
power, wind energy,
hydroelectricity, and
gas from biomass—
could be developed to
meet needsasrequired.
Desai closed
the Johannesburg Earth
Summit by stating, “ The goal of a
target for renewable energy was
worthwhile, but the reality isthat,
with sustai ned action, we can build
up the renewable energy indus-
triesto the point where they have
the critical mass to compete with
fossil fuel-generated energy. We
have acommitment to makeit hap-
pen, and now we need the follow
through.

“| would say thisisthestron-
gest mandate on energy that the
international system hasreceived,”
he added.

Summit officials estimated
that more than two billion people
lack accessto modern energy ser-
vices. In southeast Asia and Sa-
haran Africa, many peopledepend
onwasteresourcesand fuel wood.
Burningfossil fuels, of course, has
been linked with arise in carbon
dioxide emissions.

Modern renewable energy re-
sourcesproduceonly asmall frac-
tion of the world’s energy needs,
but their potential is enormous.
Both utilities and the renewable
energy industry can benefit eco-
nomically and have a critical role
in bringing these technologies to
market throughout the world.
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Tipsfor Homeowners
|nterested in Solar PV

& &F

SoLAR WORKS

S

A Solar Works employee installs a roof-mounted photovoltaic system on
the roof of a home in New Hampshire.

How can homeowners maxi-
mize the benefits and minimize
the difficulties of adding a PV
system to their residences?

With careful planning,
working with the local utility,
using experienced installers,
and taking advantage of state
and federal incentives, many
of the barriers to purchasing
and installing aresidential PV
system can be eliminated.

Many factors drive
homeowners to look to solar
power for their electricity
needs:

W Solar electricity is an en-
vironmentally responsible al-

ternative to fossil fuel
generated electricity.
m Photovoltaic systems

(with battery back-up) provide
energy security during black-
outs.

m Due to current economic
conditions, investing in tan-
gible assets, such as home im-
provement, is a good option.

W PV provides stable electric
bills in the face of the chang-
ing utility industry and the
possibility of selling power
back to the utility.

While most people support
theideaof solar electricity, the
majority know little about the
technology or even where to
purchase a PV system.

The first step for a home-
owner is to investigate the
available technologies using
the Internet. BP Solar, for in-
stance, lists national and inter-
national distributors of solar
energy components which can
also configure and install PV
systems for residential and
corporate end-users. PV manu-
facturers and installers can
provide information regarding
the best technology for differ-
ent roofing types, sizing, and
battery back up.

The local utility must be
contacted early in the plan-
ning stages to determine both
the requirements for connect-
ing the PV system to the elec-
tricity grid and the utility’s
policy for feeding excess elec-
tricity produced by the home-
owner back to the utility.
Additionally, many electric
utilities have programs to as-
sist customers seeking to pur-
chase PV systems and may
provide valuable, objectivein-
formation on qualified install-
ers, financing options, and the
various PV technologies. For
those homeowners interested
in purchasing aPV system, but
unable to afford one, many

utilities offer green pricing
programs that allow consumers
to purchase power generated
by renewable energy sources.

There are many state and
federal incentives for purchas-
ing renewabl e energy systems.
Some state governments pro-
vide low-interest loans, re-
bates, or detailed information
packages to encourage
homeowners to install solar
energy systems. Interested
homeowners should contact
their state governmentsto find
out the available incentives
and the requirements to
qualify.

The Database of State In-
centives for Renewable Energy
(DSIRE) is a comprehensive
source of information on state,
local, utility, and selected federal
incentives that promote renew-
able energy (see www.dsireusa.
org).

Once financing has been
secured, interconnection re-
quirements understood, and a
PV system selected, the home-
owner must select an installer.
There is currently no national
certification program for PV
system installers; however,
there are a number of state, |o-
cal, and regional training or
certification programs. Select-
ing an experienced installer is
critical to maximize the PV
system’s performance and,
most importantly, is necessary
to ensure that the system
poses no safety threats. The
PV system vendor or the local
utility can often provide infor-
mation to homeowners to help
identify qualified installers.

In Arizona One of the Largest
Solar Ingtallations GetsL arger

By Joe Salkowski

Tucson Electric Power
Company recently expanded a
solar generation site that is al -
ready among the largest of its
kind in the world.

The site includes 22,276
solar panels spread out across
28 acres near the company’s
coal-fired Springerville Genera-
tion Station in northeastern
Arizona. Thesite, which sitsat
6,500 feet elevation in a cool,
windy climate, produces
enough “green” energy to meet
the annual electric needs of 420
typical Tucson homes.

The solar array has a DC
rating of 2,400 kilowatts at PV
USA Standard Test Conditions

photovoltaic generation site
operational in the Western
Hemisphere.

TEP plans to expand this
solar power station to help
meet the state’s growing de-
mand for green power. By the
end of 2003, the site should
have a DC STC rating of 3.2
megawatts. The following year,
with a planned DC STC rating
of 4.0 MW, it will surpass the
size of what isnow theworld’s
largest photovoltaic power
plant, a3.3-MW installationin
Serre, Italy.

“We at TEP are committed
to increasing our renewable
generation assets for the ben-
efit of our customers,” said

Construction of the
Springerville-areaphotovoltaic
power plant is funded in part
by TEP's GreenWatts™ pro-
gram, which invites customers
to sponsor “green” power
projects. The ACC also has
established small monthly sur-
charges on customers’ electric
bills to provide funding for re-
newable energy projects.

The Largest Site Has Unique
Challenges

While TEP operates sev-
eral smaller photovoltaic power
siteswith total installed capac-
ity of 400 kW, Hansen said the
Springerville-area installation
isthe company’s most efficient

This aerial photo shows the 2.68-MW photovoltaic array, which takes up the 28 acres and is located in
Springerville, Arizona. By the end of 2004, the array is expected to top four megawatts.

(STC). It has delivered more
than 2,675 AC peak kilowatts
of power, making it the most
productive grid-connected
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Tom Hansen, vice president
and technical advisor for TEP.

Hansen said TEP will lean
heavily on solar-generated
power to satisfy an environ-
mental portfolio standard es-
tablished by the Arizona
Corporation Commission
(ACC). The standard requires
the state’ selectrical utilitiesto
generate 1.1 percent of their
electricity through renewable
resources by 2007. At least 60
percent of that amount must be
solar electric energy.

Global Solar Energy, Inc.,
a solar system designer and
manufacturer of thin-film pho-
tovoltaic panels, served as
project manager for the instal-
lation and oversees daily con-
struction operations.
Southwest Energy Solutions, a
regional electric contractor, in-
stalled and connected all elec-
trical components.

Global Solar Energy and
SES are subsidiaries of
UniSource Energy Corpora-
tion, TEP' s parent company.

solar array.

“Thedifferenceisinthein-
verters,” he asserted. “When
you're building one inverter
that produces 157,000 watts,
you can design for efficiency
and reliability. When you’'re
building 100 inverters rated at
1,500 apiece, you don’t get that
same level of efficiency.”

Of course, operating a
large solar array involves its
own unique challenges, in-
cluding those posed by
Mother Nature.

“We do have a problem
trying to keep the weeds un-
der control,” Hansen said. “If
you don’t keep on top of them,
they can grow high enough to
start blocking the sun.”

Hansen is considering hir-
ing a herd of sheep from local
4H clubs to help control the
vegetation.

Joe Salkowski isthe Cor-
porate Communications Spe-
cialist at Tucson Electric
Power Company. Tel:
520.571.4000.
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Rays That Pay! Solar PV
Applications Reap Rewards

By LisaFrantzisand Andy Greene

For years, consumers have
been hearing the same story:
solar photovoltaics (PV) are get-
ting better and cheaper, but
they’'re still many years away
from competing with conven-
tional electricity sourcesingrid-
connected applications. We've
also heard that those who
choose to invest in end-use PV
installations today must derive
their satisfaction from asense of
environmental virtue, rather than
project economics.

However, by tapping exist-

can make PV applications very
attractive as an investment. For
years, state and federal energy
policy makers have been pro-
moting policiesintended to help
stimulate PV and other renew-
able energy technologies. These
policies vary from state to state
and from utility to utility. Iniso-
lation, any one of these policies
is probably insufficient to make
grid-connected PV financially
viable. However, in combination,
they can get PV to market. The
following show key value com-
ponents for investing in PV:

W Pay-As-You-Save (PAYS)
financing mechanisms are
moving from theory to reality
in afew utility service territo-
ries, and could gain wider ac-
ceptance. Under PAYS, the
local utility provides the
upfront capital and installation
assistance for distributed gen-
eration applications, such as
PV, at the customer’ s premises.
The customer repays the util-
ity on a long-term basis (e.g.,
20 years) such that the
monthly cost savings are de-
signed to exceed the monthly

Example: Boston Resldentlal PV System In Massachusetts

|Assumes conzervative $3,000/kW cost rolled in to mortgage|
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This graphic illustrates the economic value of PV under a variety of circumstances.

ing and emerging market value
benefits, PV installations can
offer attractive financial results,
in addition to the satisfaction of
doing right by the environment.
The key to making this market
for PV is bringing together all
the value streams and educating
consumers about all of the pos-
sibilities and incentives that PV
can offer today.

Conventional Wisdom: PV is
Not Cost-Effective

From the perspective of
most distribution and generation
companies, PV applications still
look pretty unattractive.
Levelized costs of producing
electricity from combined-cycle
or simple-cycle combustion tur-
binesarethreeto four cents per
kilowatt-hour, versus costs of 40
cents per kWh for PV systems.
While many distribution compa-
nies are required to give consid-
erationto distributed generation
technologies (such as PV) as a
means of meeting both energy
and distribution service obliga-
tions, very few have shownreal
interestin PV. Costisinvariably
cited when utilities shun poten-
tial PV applications.

Inthe past, end-use custom-
ers making investments in grid-
connected PV systems have
found that tax incentives and
lower utility rates have been the
key components providing
project cash flow. Typically,
such cash flows have been far
below the levelized cost of PV
energy, making PV unattractive
as afinancial proposition.

PV That Pays!
Incentives in combination

W Electricity attribute trading
systems (aka “green tags” and
“certificates”) like the New En-
gland Generation Information
System, which started 15 July
2002, havearrived. Trading sys-
tems offer grid-connected solar
producersasignificant source of
potential revenues. Grid-con-
nected PV owners could see po-
tential revenues of up to five
cents per kWh just from the sale
of the PV attributes apart from
theelectricity itself. Demand for
PV certificates/tags stems from
renewable portfolio require-
ments, and market demand for
green electricity and tradablere-
newable credit (TRC)-based elec-
tricity products.

B Net metering arrangements
are available in the majority of
states. Net metering allows the
end-user to reduce or eliminate
their consumption of power from
the utility grid through on-site
generation.

B Some utilities offer time-of-
use (TOU) rates for distribution
service and/or energy. TOU
shiftsthe bulk of electricity cost
to the peak period. This corre-
spondswith the production pro-
file of most PV installations,
which produce during daylight
hours (i.e., peak periodsin TOU
rate structures).

W Several states offer one or
more tax incentives for PV in-
stallations, including sales and
property tax exemptions, in-
vestment tax credits, and pro-
duction tax credits. Federal
investment tax credits are cur-
rently in place for commercial
entities; residential tax credits
are currently included in the
pending national energy bill.

loan payment amount. The re-
payment obligation would
carry over any new owners,
negating the risk of “stranded
investment.”

® An increasing number of
states are adopting environ-
mental regulations that award
emission allowances (for NOx)
for renewable energy projects,
such as PV installations. The
recipients of these allowances
can resell the allowancesin the
open market and realize sub-
stantial market value.

W The development of sys-
tem benefit charge funds in
many states that have restruc-
tured has led to several grant
programs to buy-down the cost
of PV installations at various
end-user sites. Subsidies of up
to $5 per kW of PV costs have
been adopted in some states.

The graphic above depicts
the cumulative effect of several
of these incentives in tipping
financials results toward net
benefits for PV relative to
levelized installation costs.

Finding the right combina-
tion of incentives for an indi-
vidual project remainsthe main
challenge to making a PV
project financially viable.
However, with many incentives
now available, the amount of
aid one project can obtain is
growing in magnitude. In com-
bination, incentives from tax
credits, rate breaks, and grants
are paving the road to wide-
spread PV profitability.

Lisa Frantzis and Andy
Greene are with Navigant Con-
sulting, Inc., in Burlington,
Mass. Tel: 781.270.0101.

PV Panels Top Store
Roofs, Homeson L.I.

By JimBall

It's been a busy few months
for Evergreen Solar, Inc., on New
York’sLonglsland. In August and
September, Evergreen Solar pho-
tovoltaic (PV) panels were in-
stalled on four of the six BJ's
Wholesal e stores there under the
Long Island Power Authority’s
solar rebate program. The
Marlboro, Massachusetts-based
developer, marketer, and manufac-
turer of PV products also had a
host of panels installed on resi-
dences under the program.

OntheBJ sproject, Evergreen
worked with Conservation Ser-
vices Group (CSG), another Mas-
sachusetts-based firm that
handled installation of the sys-
tems. Ninety-six Evergreen Solar
PV panels were installed on four
BJ s stores—in Farmingdale,
Islandia, Riverhead, and
Westbury—producing 10 kilo-
watts of “green” electricity for
each store and hel ping reduce the
demand from LIPA during peak
times. BJ sreceivesthe power at a
discounted rate and the PV sys-
tems are tied to the LIPA grid, al-
though all the el ectricity generated
will be used by BJ's. In addition,
theinstallation will likely be avail-
able as asource for “green tags,”
renewable energy certificates or
credits, which can be sold to a
green energy provider in the fu-
ture.

“We're very pleased to play
animportant rolein the expansion
of solar electric power on Long
Island,” said Mark Farber, Ever-
green President and CEO. “Ever-
green has been growing our
business, building new relation-
ships at home and abroad, [ex-
panding] the reach of clean,
renewable energy. We commend

L

BJ sfor itspioneering commitment
to green energy and conservation
programs. It is aterrific model for
other firms.”

After the installations were
designed and permits obtained,
construction began in the summer
and was completed by the end of
September. No roof penetrations
were required to mount the PV
modulesto the roof. CSG has per-
formed similar installations on
stores in Rhode Island, Pennsyl-
vania, and Massachusetts.

On the Residential Side

LIPA’srebate program, which
paid $6 per watt of installed power
and ran through the end of July,
proved very popular with custom-
ers. In fact, with Evergreen’'s ac-
tiveurging, the Authority granted
an extension to 30 September 2002
for system completion so that par-
ticipantscouldfinishinstallations
and take advantage of the gener-
ous rebate. LIPA has continued
the rebate program at $5 per watt
for thefirst 500 kW of PV installed
and $4 per watt for the next one
megawatt of installed PV

New York State also offers
homeownersa25 percent tax credit
toward the total cost of aPV sys-
tem, up to $3,750.

“Incentives like these have
helped make PV systems even
more attractive for homeowners
and businesses,” added Farber.
“It’s another sign of the increas-
ing viability of solar power and the
important roleit can play in meet-
ing U.S. energy needs and help-
ing us become more energy
independent.”

JimBall isthe Vice President
for Strategic Communications
with Commonwealth Creative As-
sociates. Tel: 508.620.6664.

Conservation Services Group installed this 10-kW Evergreen Solar
photovoltaic system on the roof of BJs Wholesale in Long Island, N.Y.
Three other BJs Wholesale stores in the Long Island area have similar
photovoltaic systems installed on their roofs.

SEPA Congratulates SELF!

The Solar Electric Power
Association wishesto extend its
heartiest congratul ationsto the
Solar Electric Light Fund for
being afindistinthe 2002 Tech
MuseumAwards.

Each year, the Tech Mu-
seum of Innovation in Silicon
Valley honorsinventors and
visionariesfrom around the
world who are applying technol-
ogy to improve the human con-
ditionin the categories of
education, equality, environ-
ment, health, and economic de-
velopment.

SELF has been sel ected
from among 460 nominees as
one of five“laureates’ inthe
Equality category. One Laure-
ate from each category will re-
ceive a$50,000 prize; the winner
will be announced 7 November.

The Solar Electric Light
Fund is anonprofit organization
that installs PV systemsin off-
grid rurd villagesin developing
countries. Contact SELF, 1775 K
Street, N.W., Suite 595, Wash-
ington, DC 20006. Tel: 202.234.
7265. eMail: solarlight@self.org.
Web: www.SEL F.org.
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An Update on the Sacramento Municipal Utility District

By Jeffrey A. Serfass

Not withstanding the recent
Sacramento Bee coverageof Sac-
ramento, Calif., Municipal Utility
District’ s audit of its PV program,
SMUD continues to demonstrate
itsleadershipinbuilding thebusi-
ness case for solar electric power.

The audit report discussed
several factors leading to the
widely publicized difficulties in
SMUD’s PV program, including
the valuation of aPV “generation
credit,” CaliforniaEnergy Commis-
sion (CEC) funding and module
price budget impacts, and the as-
sessment of all utility program
costs. Among the several positive
results of this intense internal
study isthat SMUD management
is more knowledgeabl e than ever
about the PV program and is ad-
justing its management structure
to mainstream the solar program
by integrating it into its customer
service and other utility depart-
ments.

The SMUD Board has reaf-
firmed both customer interest and
continued Board support for
SMUD’sPV business. Consistent
with its long-term commitment to
solarisSMUD’ sstart-up thisyear
of the CEC’ s $13.8 million Renew-
able Energy Generation (ReGen)
program, which seeks more resi-
dential solar roofing productsand
solutionsto other PV market barri-
ers.

As in any utility solar pro-
gram, the economic benefitsof the
program rely on an assortment of
energy, generation, customer ser-
vice, investment deferment, and
other valuesto the utility. Oneis-
sue in the program audit is the
value of the “generation credit,”
the reduction in generation costs
provided by the PV system. SMUD
has concluded, at this point, that
it should not be taking the same
credit for customer-owned sys-
tems as it does for utility-owned
systems. Since the generation
credit provides part of the
program’s value rationale and,
therefore, part of the budget, the
impact has been significant. This
isan example of theimportant but
difficult task of mainstreaming a
“disruptive’ technology likePV in
a utility setting. SEPA looks for-
ward to continuing discussions
and analysis of this issue by
SMUD and other energy service
providers.

SMUD’ sbudget had included
the receipt of funding from the
CEC’'s Emerging Renewables
Buydown Program. However, un-
til acouple of weeks ago, the CEC
buydown program guidebook
stated that this funding is avail-
ableonly to projectsthat received
no buydownsfrom other sources.
Because SMUD provided its cus-
tomers with PV systems at a sub-
sidized price, these systems were
deemed ineligible for the CEC
funds, resultinginanegative bud-
getimpact on SMUD’ sPV program
budget. Through the persistence
effortsof the SMUD staff, the CEC
revised itsprogram guideto allow
buydowns for 50 percent of a
system’ scost, up to acap of $4.50
per watt (ac). SMUD will beapply-
ing for buydowns that fit within
the cap.

INn 1997 SMUD partnered with

Energy Photovoltaics (EPV) to
begin manufacturing low-cost,
thin-film PV modules at the local
CalSolar facility. SMUD had es-
timated that EPV’ smodule prices
would significantly decrease and
that SMUD would have a con-
tinuous supply of lower cost,
reliable, PV modules. Due to
manufacturing limitations at
CalSolar, this was not the case.
SMUD subsequently turned to
the open, then very tight, mar-
ket to purchase its PV modules.
Asaresult, SMUD hasbeen pay-
ing greater than adollar per watt
more for modules than bud-
geted.

The internal analyses in-
cluded a thorough assessment of
the costs of SMUD’ sinstalled PV
systems. Recent analysis con-
cludes that total installed costs,
including the increased module
costs, are higher than earlier real-
ized, in the $7 to $9/W range, not
thewidely publicized under $6/W.

With all of these factors com-

ing to a head in early 2002, many
participants in the PV business
were concerned about the future
of SMUD’s PV program. Not too
worry. SMUD’ s Board support for
thePV programisvery strong asa
result of very strong customer de-
mand. While, for the remainder of
2002, the PV Pioneer |l Program
will not be accepting new custom-
ers, all commitments for 2002 will
continueto be honored. SMUD is
considering options for PV Pio-

Sacramento, Calif.

This is an example of one of SMUD’s PV Pioneer homes, located in

neer | (SMUD-owned) participants
whose contracts are almost over,
and will resumetaking new orders
for the PV Pioneer |l program in
2003.

With nearly $14 million in
funding from the CEC's PIER pro-
gram, SMUD’ sReGen Program has
awarded contracts for 19 renew-
able energy research and devel op-
ment projects. While most of these
projects address either solar elec-
tricity or solar thermal, funded

projects include analytical and
development effortsin biomass,
wind energy, and landfill gas
technologies.

ReGen has funded five
projects investigating new PV
roofing systems for residential
applications. Among thefunded
projectsisan effort with the So-
lar Electric Power Association to
assess SMUD, TEAM-UP, and
other business model s and make
recommendationsto SMUD and
the CEC for future business
strategiesto continuethe expan-
sion of this important Sacra-
mento and Californiageneration
resource.

SMUD managementissolidly
behind the continued expansion of
itssolar program, whichisnow an
integrated customer serviceoption
with tight management cost and
performance oversight.

Jeffrey A. Serfass is founder
and General Manager of the So-
lar Electric Power Association.
Tel: 202.857.0898.

SEPA Chair Editorial
Aligning Common I nterestsfor Success of PV

By Mary O’ Toole

| don’t think there are any of
uswho areadvocatesof solar elec-
tric power who don’t feel particu-
larly challenged today to deliver
the market resultswe seek. Thisis
a tough environment. The
economy is less than robust, our
national leaders are focused on
war and sometimes the solutions
to the market challenges of this
elegant technology seem to be
constantly at thehorizon... visible
but still out of reach. Looking out
over this horizon, we need to see
clearly thechallengesthat faceus,
and pull together to addressthem.

Cost

While photovoltaic (PV) sys-
tems are cost-effective in many
markets, wewould haveto list cost
asthemost obviousbarrier tolarge
market expansion. The solution to
high cost isimproved technology,
reduced installation and balance-
of -system costsand market expan-

sion. Since SEPA is an organiza-
tion dedicated to building PV mar-
kets, thisiswhere we continue to
put our energy. Part of the solu-
tionto high cost isincreasing mar-
ket penetration through SEPA
identification and communication
of successful business models
based on corporate and public
values.

Value Proposition

Increasing penetrationinmar-
kets traditionally served by grid-
tied electricity requiresrecognition
of the value of PV, today and for
the future. In today’s world of
changing FERC and state regula-
tionsthat definethe business mod-
els of utilities, SEPA must help
everyone see all of the value
streams, share success stories,
and develop new thinking about
PV’'srolein adistributed genera-
tion, openaccessworld. Todothis,
we also need to keep an eye on
the regulatory actions and make

sure, at the state and federal lev-
els, that we articulate policiesthat
provide fair treatment of PV and
expanded interconnection ease.

State Fundsand Budgets

In our Solution Power Solu-
tions work for the Department of
Energy, we recognized the grow-
ingroleof statefundingindriving
PV market expansion. Weare con-
cernedtoday that use of these state
funds must be effective and opti-
mized for market expansion. If not,
we fear these funds could be the
subject of state budget cutsin an
environment of shrinking staterev-
enues. An evaluation of the effec-
tiveness of the state funds should
be undertaken. With SEPA dedi-
cated to development of commu-
nity-based PV programs, we
should all striveto expand the num-
ber of statesthat allocate funding
to communities for this purpose.
Communications between state
funds and the states' energy ser-

viceprovidersiscritical toachieve
the desired effectiveness. And,

during thisperiod when PV hasnot

reached a market sustaining price
for grid-tied service, all sectors of
local, state, and federal govern-

ments need to seek their own op-
portunities where PV provides a
better solution to government en-
ergy needs.

We need to work collectively
toaddressthesechallenges. While
solar electric power is not THE
solution for all markets, itisA so-
lution in many markets, to meeting
our energy needs more efficiently,
morecleanly, with greater national
security, and with greater returns
to investors. SEPA, with others,
seeks a greater understanding of
the value proposition of PV and
how we can, together, communi-
cate and implement this proposi-
tion.

Mary O’ Toole is Director of
Environmental Strategy at Com-
monwealth Edison, Exelon.

Solar Electric Power Association
1800 M Street, N.W., Suite 300

Washington, DC 20036-5802
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