Arizona Consumer’s Guide
to Buying a
Solar Electric System

Cover photo: This PV/hybrid power system located at
Dangling Rope Marina in Glen Canyon National Recreation
Area at Lake Powell, a lake which covers parts of northern
Arizona and Southern Utah, is the largest solar energy
system in the National Park Service (NPS) and it is estimated
to save over $2.3 million in fuel and maintenance costs over

| a20-year period. It's also less polluting and much quieter
than the diesel generator system it replaced. (Warren Gretz,
NREL/PIX08022)

This Consumer’s Guide is based on a state-specific guide written by
Tom Starrs and Howard Wenger for the California Energy
# Commission, which was supported, in part, by the National
Renewable Energy Laboratory, in Golden, Colorado.
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Areyou thinking about buying aPV system for your home or business? If so,this booklet will pro-
vide basic information that you need to know. Consumer'sin Arizonaare showing increased interest
in solar electric systemsfor their homes and businesses. These solar electric or photovoltaic (PV)
systemsarereliable, pollution free and use arenewable source of energy—the sun. Although they
arestill expensive, they are becoming more affordableall thetime. And remember: The more energy-
efficient your house, the greater value you will get from your PV system because your housewill
require less energy to operate. M easures such asincreased insulation and duct sealing, energy-
efficient lighting, appliances,and windowswill drastically reduce your home' suse of electricity.

Tomake PV systemseven more affordable, the State of Arizonaoffers consumersa25% tax credit
up to $1,000 for the purchase of asolar device, including PV. Thirty statesnow offer net metering to
make PV systems even more economical. Net metering means that when your PV system generates
more power than you need, the meter runs backwards resulting in an even swap for the grid power
that you use at other times. In essence, you receivefull retail valuefor all the power that your PV
system generates. InArizona, the utilitiesare part way there by offering net billing. Net billing mea-
suresthe unused electricity the utility receivesfrom your PV system, but paysonly aportion of the
cost of the dectricity used when the PV system doesnot meet the household load. Check with individ-
ual utilities and energy service providersabout net metering opportunities resulting from the Environ-
mental Portfolio Standard.

Thisbooklet is designed to guide you through the process of buying asolar electric system. A word
of caution: Thisisnot atechnical guidefor designing or installing your system—for that information,
we recommend that you consult an experienced PV system designer or system supplier (“PV provider”)
who will have detailed technical specifications and other necessary information. A PV system can be
asubstantial investment,and as with any investment,careful planning will save you timeand money.
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What is a solar electric, or photovoltaic,
system?

PV technology convertssunlight directly
into electricity. It worksany timethesunis
shining, but more electricity will be produced
when thelight ismoreintense (asunny day)
and isstriking the PV modules directly (when
theraysof sunlight are perpendicular tothe PV
modules). Unlike solar systemsfor heating
water, which you might bemorefamiliar with,
PV technology doesnot usethe sun’ sheat to
makeelectricity. Instead, PV produces elec-
tricity directly from the el ectronsfreed by the
interaction of sunlight with semiconductor
materialsinthe PV cells.

But you don't need to understand the detail ed
physicsof how PV worksto understand its
appeal:investingin PV allowsyouto produce
your own electricity with no noise, no air
pollution,and no moving partswhile using a
clean, renewable resource A PV systemwill
never runout of fuel, and it won't increase our
oil importsfrom overseas. In fact,it may not
even contribute to the trade deficit,because
many PV system components are manufac-

PV System
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tured in the United States. Dueto these unique
characteristics,PV technology hasbeen called
“the ultimate energy sourcefor the 21t century.”

Thebasic building block of PV technology
isthesolar “cell.” PV cellsarewired together
to produceaPV “module,” the smallest PV
component sold commercialy, and these mod-
ulesrangein power output from about 10 watts
to 300 watts. A PV systemtied tothe utility
grid consists of oneor more PV modul es con-
nected to aninverter that changesthesystem'’s
direct-current (DC) electricity to alternating
current (AC),whichiscompatible withthe
utility grid and able to power devicessuch as
lights, appliances,computers,and televisions.
You may include batteriesin the system to pro-
vide back-up power in caseyour utility experi-
ences a paver outage.

Beforeyou decideto buy aPV system, you
should understand the current status of the
technology:

First,it produces power intermittently
becauseit works only whenthe sun isshining.
Thisisnot aproblem for PV systems con-
nected to the utility grid, because additional
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electricity you need isautomatically delivered
toyou by your utility.

Second, if you live near existing electrical
service, PV-generated el ectricity isusually
more expensive than corventional utility-
supplied electricity. Improved manufacturing
has reduced the cost to |ess than one percent
of what it wasinthe 1970s, but the cost (amor-
tized over thelife of the system) istill about
25 cents per kilowatt-hour. Thisis about two
to fivetimestheretail price that residentsnow
pay for electricity fromtheir utilities. A solar
rebate program and net metering can help
make PV more affordable, but it can’t match
today’ spricefor electricity from your utility.

Finally, unlike electricity purchased month
by month from a utility, PV power comes with
ahighinitia investment and no monthly charge
thereafter. Thismeansthat buyingaPV system
islike paying yearsof electric billsup front.
You'll probably appreciate thereductionin
your monthly electric bills, but the initial
expense may besignificant. By financing your
PV system, you can spread the cost over many
years,and arebate can aso lighten your load.

Are incentives available to help reduce
the cost?

Yes! To get specificinformation, you should
call one of the contacts listed on the Getting
Help page at the end of thisbooklet. Another
excellent sourceisthe National Database of
State Incentives for Renewable Energy
(DSIRE,URL is www.solar.mck.ncsu.edu/
dsirehtml),prepared by North Carolina Solar
Center, which containsinformation on finan-
cial and regulatory incentivesto promote the
application of renavable energy technologies.

Net Billing/M etering—Although 30 states
offer net metering (one meter which turnsfor-
ward and backwards),some Arizona utilities
offer net hilling. Net billing requirestwo
meters,one measuring the electricity con-
sumed from the utility grid (billed at retail

rates of 8 centskWh on average),and a second
meter measuring the excessenergy from the
PV system flowing back to the utility grid
(billed at abuy back rate of 1-3 centskWh).
The lower buy-back rateis dueto the expense
of utility system (wiresand poles) used regard-
lessof thedirection of the energy. The 30
states off ering net metering justify thisadded
expense and placeahigher valueon PV energy
duetothetime of day it is produced, often
midday isthe highest cost for the utility also.

Property and SalesTax—Tax incentives
may include exemption of salestax onthe PV
system purchase, exemption of property tax,
or state personal income-tax credits, which
providethe greatest economic benefit to con-
sumers by lowering high capital costs. The
U.S. government al so provi desfinancial sup-
port for PV technology through atax credit
for commercial usesof solar energy. This
energy investment credit provides businesses
(but not individuals or utilities) with a10%
tax credit and 5-year accelerated depreciation
for the cost of equipment used to generate elec-
tricity by solar technologies. InArizona,"solar
devices" (asdefined either explicitly inthe
ArizonaRevised Statutes or determined to be
solar devices by the Arizona Department of
Commerce) can now be soldto Arizonacon-
sumerswithout state tax being charged on the
solar equipment purchased by the contractor.
(Legally called the transaction privilege tax).
County and city salestaxestill apply for
thosetax authoritiesthat collect their own
saestaxes. A maximum of $5,000iseligible
for the exemption. Additionally, the State of
Arizonaoffers consumers a25% stateincome
tax credit up to $1,000 for the purchase of a
solar device including PV.

Other Incentives—Because of the chang-
ing energy market,many incentivesfromthe
federal to municipal level areavailable. For
instance, the Tucson Solar Alliance Commu-
nity Solar Program recently offered a highly

discounted/grant for a1,000-watt PV system
at acost of $3,000 (this ended September 30,
2000). The State of Californiaoffers nearly a
50% buy-down through the year 2002. Always
check the contactsin the Getting Help section
for availability of incentives.

Residential Energy Rate—This number is
the averageretail residential ratefor energy
from utilities,in cents per kilowatt-hour
(¢/kWh). Check your utility bill for your
actual rate.

Civano, an energy-efficient community in Tucson, includes a neighborhood
center equipped with a 6-kW photovoltaic installation. Each home at the
Civano Development in Tucson, Arizona, is 30—60% more energy efficient
than the typical, standard construction. (Top photo: George James/
PIX07634. Bottom photo: Venture Catalyst Inc./PIX08145)




Investing ina PV system

Why should | buy a PV system?

People decideto buy PV systemsfor avari-
ety of reasons. Somewant to help preserve the
earth’ sfinitefossil-fuel resourcesand reduce
air pollution. Otherswould rather spend their
money on an energy-producing improvement
to their property than to send their money toa
utility. Some people likethe security of reduc-
ing the amount of electricity they buy from
their utility, becauseit makesthemlessvulner-
abletofutureincreasesintheprice of electric-
ity. Finally, some peoplejust don't like paying
utility billsand appreciate the independence
that aPV system provides.

If you plan to build away from established
utility service, you should consider the cost of
installing autility line needed to provide the
utility’ senergy. Often,the cost of extending
conventional power to your residenceismore
expensive than the solar option.

Whatever your reason, solar energy iswidely
thought to be the energy source of choicefor
the future, and you may be able to take advan-
tage of astate-sponsored program to help
makeit your energy choicefor today and
tomorrow.

Is my home or business a good place
for a solar system?

Can you orient your system for good per-
formance?

A well-designed PV system needs clear and
unobstructed accessto the sun’srays for most
or all of the day, throughout the year. You can
makean initial assessment yourself, and if the
location looks promising, your PV provider
hasthetoolsto trace the sun’s path at your
|ocation and determine whether your home or
business can make use of aPV solar system.

Theorientation of your PV system (the
compass direction that your system faces)

will affect performance. In the United States,
thesunisdwaysinthesouthern haf of the sky
and ishigher in the summer and lower in the
winter. Usualy, the best ocation for aPV sys-
temisasouth-facing roof, but roofsthat face
east or west may a so be acceptable. Flat roofs
alsowork well for solar systems because the
PV modules can be mounted flat on the roof
facing the sky or mounted on framestilted
toward the south at the optimal angle.

If arooftop can't be used, your solar modules
can aso be placed on the ground, either on a
fixed mount or a“tracking” mount that follows
thesunto orient the PV modulesfor maximum
performance. Other options (used most often
in multifamily or commercial applications)
include mounting structuresthat create cov-
ered parking or provide shade aswindow
awnings.

Isyour sitefreefrom shading by trees,
nearby buildings,or other obstructions?

To make the best use of your PV system, the
PV modules must have a clear “view” of the
sun for most or al of the day—unobstructed
by trees, roof gables, chimneys, buildings,and
other features of your homeand the surround-
ing landscape. Note that although thearea
where asystem is mounted may be unshaded
during one part of the day, it may be shaded
during another. If thisisthe case, then this
shading may substantially reduce the amount
of electricity that your system will produce.
Tobeeligiblefor some rebates, your system
must be unshaded between certain hours dur-
ing certaintimesof the year. Some states have
laws that esteblish your right to protect your
solar accessthrough the creation of a“solar
easement.”

Do you have enough area on your
roof or property?

The amount of space needed by aPV system
isbased on the physical size of the system you

purchase. Most residential systemsrequireas
little as 50 squarefeet (for asmall “starter”
system) up to asmuch as 1,000 square feet.
Commercial systemsaretypically even larger.
If your location limitsthe physical size of your
system, you may want to install asystem that
uses more-efficient PV modules. Greater effi-
ciency meansthat the module useslesssurface
areato convert sunlight into a given amount of
electric power. PV modulesare available today
in arange of types,and some offer more effi-
ciency per square foot than do others. The cost
per kilowatt of higher-efficiency modulesis
about the same aslow-efficiency modules,so
thismay not add to your system’sprice. System
sizing isdiscussed later in thisbooklet and
should a so be discussed withyour PV provider.

What kind of roof do you have,
and what isitscondition?

Someroof typesare simpler and cheaper to
work with, but aPV system can beinstalled on
any type Typically, composition shingles are
easest towork with, and dateisthemost diffi-
cult. Inany case, an experienced solar instal ler
will know how towork on all roof typesand
can use roofing techniquesthat eliminate any
possibility of leaks. Today’s PV modules often
canbeintegrated into theroof itself, and some
modules are actually designed asthree-tab
shingles or raised-seam metal roof sections.
One benefit of these systemsistheir ability
to offset the cost of roof materials.

If your roof isolder and needsto bereplaced
inthe very near future, you may want to replace
it a thetimethe PV systemisinstalled to avoid
the cost of removing and reinstalling your PV
system. Also,ask your PV provider how the
PV system affectsyour roof warranty.

How big should my PV system be,
and what features should it have?

Asadtarting point, you might consider how
much of your present electricity needsyou
would like to meet with your PV system. For
example, supposethat youwould like to meet
50% of your electricity needswith your PV
system. You could work with your PV provider
to examine past electric billsand determine
the size of the PV system needed to achieve
that godl.

You can contact your utility and request the
total electricity usage, measured in kil owatt-
hours, for your household or business over the
last 12 months (or consult your electric billsif
you savethem). Ask your PV provider how
much your new PV systemwill produce onan
annual basis (also measuredinkil owatt-hours)
and compare that number to your annual elec-
tricity demand to get anideaof how much you
will save. Inthe next section, we' |l provide
moreinformation on estimating how much
you will save. Because someArizona utilities
offer net billing rather than net metering, any
excess electricity beyond your household load
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has alower value. Consult your solar system
provider to sizethe system toyour electric
usage. Because Arizona stax rebateis capped
at 25% of cost or $1,000,a solar system that
matchesthis cap will maximize the benefit of
the solar rebate. One optional feature you
might consider isabattery systemto provide
back-up power in case of autility power out-
age. Batteries add value to your system, but at
anincreased price. Asyou size your system,
you should consider the “economies of scale”
that can decreasethe cost per kilowatt-hour as
you increasethe size of the system. For exam-
ple, many invertersare sized for systemsup
to 5 kilavatts,and if your PV array issmaller
(say 3kilowatts), you may still end up buying
the same inverter. Labor costsfor asmall sys-
tem may be nearly as much asthosefor alarge
system. Therefore, it'sworth remembering that
your PV provider islikely to offer you abetter
pricetoinstall a2-kilowatt system all at once,

thantoinstall a1-kilowatt thisyear and
another similar system next year—because
multiple ordersand multiple sitevisitsare
more expensive.

How much will my PV system save me?

Thevalue of your PV system’selectricity will
depend on how much you pay your utility for
electricity and how much your utility will pay
you for any excessthat you generate. Some
Arizonautilities offer net billing. Arizona
utilities also offer time-of-use (TOU),and
TOU with demand rates. The TOU rate will
giveyou the maximum PV energy savingsif
the peak window isduring PV production
hours (10:00am. to 3:00 p.m.) and your usage
isasoduring thesehours. For on-peak summer
usage, rates range from 11-18 cents per kWh.
However, according to the peak times shown,
only ArizonaPublic Service TOU rates will
provide on-peak energy savings.

Energy from the PV System (kWh/year)

the kWh/year.

Rated Capacity of PV system kW, Flagstaff Phoenix Tucson
0.5 1077 1177 1186
1.0 2155 2355 2372
2.0 4311 4708 4744
25 5385 5885 5930
3.0 6462 7062 7116
4.0 8622 9423 9488

 Determine the system's size in kilowatts (KW). A reasonable range is 1 to 5 kW. This
value is the "kW, of PV" input for the equations below.

« Based on your geographic location, determine the energy production from the table for

« Divide this number by twelve if you want to determine your monthly energy reduction.
« Energy hills savings = (kWh/year) x (Residential Rate) = $/year saved

« (Residential Rate in this above equation should be in cents per kWh. For example, a 2-kW
system in Tucson, at a residential energy rate of $0.08/kWh will save about $380 per
year 4,744 kWh/kW-year x $0.08/kWh x 2 kW = $380/year).

* Arizona Public Service on-peak hours
(9:00am.t09:00 p.m.)

« Salt River Project on-peak summer hours
(1:00 p.m. to 8:00 p.m.); on-peak winter
hours (5:00 am. to 9:00 am. and
5:00 p.m.t09:00 p.m.)

* Tucson Electric Company on-peak summer
hours (1:00 p.m. to 6:00 p.m.); on-peak
winter hours (7:00am. to 11:00 am. and
6:00 p.m. t0 9:00 p.m.)

All utilities offer achoice of rates for most
customers. You may want to contact your util-
ity, check your bills,or check the following
internet sitesfor available rate tariffs.

* http://customer .apsc.com/residential/
rated Tariffs.asp

* http: //mww.srpnet.conVprices/allrates.asp

* http://mww.tucsonelectric.com/
commercial/tariffs/tariffindex.htm

Remember, if you are not using the energy,
you only get the buy-back rate of 1-3 cents per
kWh.Thevalue of any eectricity from your
PV system you do not useisonly valued at
the buy-back rates noted below. It istherefore
recommended that you size your systemto
avoid generating electricity significantly
beyond your actual needs. Keep in mind that
actual energy production fromyour PV sys-
temwill vary by upto 20%from thesefigures,
depending on your geographic location,the
angleand orientation of your system, thequa -
ity of the components of your system,and the
qudlity of theinstallation. Be sureto discuss
theseissueswith your PV provider. Consider
asking for awritten estimate of the average
annud energy production from the PV system.
However, evenif an estimateis accurate for an
average year, actual ectricity productionwill
fluctuate from year to year dueto natural varia-
tionsinweather and climate.

How much does a PV system cost?

Thereisno single answer, but keepin mind
that asolar rebate and other incentives may

reducethe cost. Your system’s pricewill depend
on anumber of factors,including whether the
homeisunder construction or whether the PV
isintegrated into the roof or mounted ontop of
an existing roof. The price a so varies depend-
ing on the PV system rating, manufacturer,
retailer, and installer.

Thesize of your system may be the most
significant factor in any equation measuring
your costsagai nst your benefits. Small, single
PV -panel systemswith built-ininverters thet
produce about 75 watts may cost around $900
ingtalled, or $12 per watt. These small systems
will offset only asmall fraction of your elec-
tricity bill. A 2-kilowatt system that will offset
theneedsof avery energy-efficient home may
cost $16,000t0 $20,000 install ed, or $8to $10
per watt. At the high end, a 5-kilowatt system
that will completely offset theenergy needs of
many conventional homesmay cost $30,000to
$40,000 installed, or $6 to $8 per watt. These
prices,of course, are just rough estimates,and
your costswill depend on your system’s con-
figuration, your equipment options,and other
factors. Your local PV providers can provide
you with estimates or hids.

How can | finance the cost of my PV
system?

Thereisnothing magica about financing
the cost of purchasing and installing your PV
system. Although there are some special pro-
grams availablefor financing solar and other
renewable-energy investments,most of the
optionswill befamiliar to you.

The best way to finance PV systemsfor
homesisthrough amortgage loan. Mortgege
financing optionsinclude your primary mort-
gage, asecond mortgage such asaU.S. Depart-
ment of Housing and Urban Devel opment
(HUD) Title 1 1oan,or a home-equity loan
that issecured by your property. Therearetwo
advantagesto mortgagefinancing. First,mort-
gagefinancing usualy provides longer terms
and lower interest ratesthan other loans such



as conventional bank loans. Second, the inter-
est paid onamortgage loan isgenerally deduct-
ible on your federal taxes (subject to certain
conditions). If you buy the PV system at the
sametimethat you build, buy, or refinance
the house on which the PV system will be
installed, adding the cost of the PV system
toyour mortgage loan islikely to be relatively
simpleand may avoid additional |oan applica
tionformsor fees.

If mortgage financing isnot available, look
for other sources of financing, such asconven-
tiona bank loans. Remember to look for the
best possible combination of low rateandlong

term. Thiswill allow you to amortize your PV
system asinexpensively as possible. Because

your PV systemisalong-term investment,the
termsand conditions of your PV financing are
likely to be the most important factor in deter-
mining theeffective price of your PV-generated
power.

PV systems purchased for business applica-
tionsare probably best financed through a
company’ sexisting sources of fundsfor
capital purchases—usually Small Business
Administration loans or conventional bank
loans.

B Atthe Backus Ranch in Arizona, thls solar- electrlc system meets
E_t .-rv | various needs for power. (Bob Hammond, ASU/PIX03354)
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Who sells and installs PV systems?

Insomelocations, finding aPV provider can
be assimple aspicking up the telephone direc-
tory and looking under “ Solar Energy Equip-
ment and Systems—Dedlers” Beaware, how-
ever, that many of thoselistingsarefor solar
water-hegting companies. Many of these com-
panies may not be experiencedin PV system
designor ingtallation. Similarly, many electri-
cal contractors,although proficient in typical
electrical contracting work,may not have
expertisein PV or with residential roof-
mounting techniques. How do you identify
solar electric systemproviders? Here are
severd suggestions.

» Check the Directory of the U.S. Photovol-
taics Industry, whichis posted at the fol-
lowing Web address: http: //mww.eren.
doe.gov/pv/pvdirectory.html

* Contact the Solar Energy Industries Asso-
ciation for alist of solar service providers
(202-383-2600).

« Contact your utility company to seewhich
vendorsit might recommend.

 Conduct a search on the Internet.

Unlessyou areskilledin PV installation,
you should consider hiring areputable profes
sional contractor with experienceininstalling
PV systems.

How do | choose among PV providers?

Compilealist of prospective PV providers.
You might first consider those closest to you,
becausethe contractor’ stravel costs might
add to your system price. Next,contact these
providersand find out what products and ser-
vicesthey offer. Thefollowing questions may
giveyou agood sense of their capabilities:
Hasthe company installed grid-connected
PV systems? I f not,hasit installed grid-
independent PV systems?

Selecting a PV provider

Experienceinstalling grid-connected systems
isvaluable because someelements of theingtal -
lation—particularly interconnection with the
local utility—are uniqueto these systems.
Because grid-connected systems arerel atively
uncommon, most contractorswith PV experi-
ence have worked only on systems such as
those that power remote cabinsfar fromthe
nearest utility line. Thismeansthey have expe-
riencewith all aspectsof PV systeminstalla-
tion except the connection with the utility grid.
Although grid-connection work is different
from “off-grid” work,a competent company
with PV experience should not be eliminated
just because it has not instal led grid-connected
PV systemsinthepadt. Infact, experiencewith
off-grid systemsis val uabl e because grid-inde-
pendent systems are moretechnically compli-
cated than grid-tied systems.
How many yearsof experiencedoesthe
company haveinstalling PV systems?
Thisissue speaksfor itself:A company or
contractor that has been in businessalong
time has demonstrated an ability to work
with customers and to compete effectively
with other firms.

| sthe company properly licensed?

PV systems should beinstalled by an appro-
priately licensed contractor. Thisusually means
that either theinstaller or asubcontractor has
anelectrical contractor’ slicense. Your State
Electrical Board cantell you if acontractor
hasavalidelectrician’slicense. Local building
departments also may requirethat theinstaller
haveageneral contractor’slicense. Consumers
should call the city and county in which they
livefor additiona information on licensing.

A solar rebate program may require that,in
addition to being properly licensed, installers
must demonstrate that they possess special
knowledge about installing PV systems. This
special knowledge may be demonstrated in
oneof thefollowing ways:



* Possession of asolar contractor specialty
license, issued by alocal building jurisdic-
tion,that recognizes—through testing or
other means—specia knowledge of PV
systems.

* Certificationin PV systemsby agroup
such asthe Arizonachapter of the Solar
Energy Industries Association.

* A letter from the manufacturer of the PV
system stating thet theinstaller has experi-
ence and/or training necessary to install
the system propety.

Doesthe company have any pending or
activejudgementsor liensagainst it?

Aswith any project that requiresa contractor,

duediligenceisrecommended. The Arizona
Registrar of Contractors can tell you about
any judgments or complaintsagainst a state-
licensed electrician. Consumers should call
the city and county inwhich they live for addi-
tional information on how to check up on con-
tractors. The Better Business Bureau is another
source of information on contractors.

How do | choose among competing
bids?

If you have decided to get more than one bid
for theinstallation of your PV system (and it's
generally agood ideato do o), you should
take stepsto ensurethat al of thebidsyou
receiveare made onthesamebasis. For exam-
ple, comparing abid for asystem mounted on
the ground against another bid for arooftop
systemislike comparing applesto oranges.
Similarly, different types of PV modules gen-
eratemore dectricity per square foot than oth-
ers. Bidsshould clearly state the maximum
generating capacity of the system (measured
in watts or kilowatts). If possible, have the
bidsspecify the system capacity in “AC wats’
under astandard set of test condlitions, or spec-
ify the output of the system at theinverter.
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Youmay want to obtain someestimate of the
amount of energy that the systemwill produce
onanannud basis(measured in kilowatt-hours).
Because the amount of energy dependson the
amount of sunlight—which variesby location,
season,and year to year—it isunredlistic to
expect aspecificfigure. A range of +20%is
morerealistic. Bidsalso should includethe
total cost of getting the PV system up and
running, including hardware, installation,
connectionto thegrid, permitting, sales tax,
and warranty.

Your warranty isavery important factor for
evaluating bids. A solar rebate program may
requirethat systems becovered by, say, atwo-
year parts-and-labor written install ation war-
ranty, in addition to any manufacturers’ war-
ranties on specific components. The installer
may offer longer warranties. Also ask yourself,
“Will this company stand behind the full-
system warranty for the next two years?’

Is the lowest price the “best deal”?

It might not be. Often, you get what you pay
for. Remember that aPV company isabusiness
just likeany other, with overhead and operating
expenses that must be covered. It'salwayspos-
siblethat alow price could be asign of inexpe-
rience. Companiesthat planto stay inbusiness
must charge enough for their productsand ser-
vicesto cover their costs, plusafair profit mar-
gin. Therefore, price should not be your only
consideration.

This 2-kW PV system provides a
UPS system for the Department of
Interior's Bureau of Indian Affairs
at the Havasupai school in Supai
Village, which is located at the
hottom of the Grand Canyon in
Arizona. (NREL/PIX07170)

11



Before connecting a PV system to the grid

What about permits?

If you livein acommunity in which ahome-
owners association requires approval for a
solar system, you or your PV provider may
need to submit your plans. Gain approva
from your homeowners association before
you begininstalling your PV system. Under
the law in some states, you have theright to
install asolar system on your home.

Most likely, you will need to obtain permits
fromyour city or county building department.
You will probably need a building permit,an
electrical permit, or both beforeinstalling aPV
system. Typically, your PV provider will take
care of this, rolling the price of the permits
into the overall system price. However, in
some cases, your PV provider may not know
how much time or money will beinvolved in
“pulling”a permit. If so,this task may be
priced on atime-and-materials basis, particu-
larly if additional drawings or calculations
must be provided to the permitting agency. In
any case, make sure the permitting costs and
responsibilities are addressed at the start with
your PV provider.

Coderequirementsfor PV systemsvary some-
what from onejurisdiction to the next, but most
requirements are based on the National Elec-
trical Code (NEC). The NEC hasaspecia
section,Article 690,that carefully spells out
requirementsfor designing andingtalling safe,
reliable, code-compliant PV systems. Because
most local requirements arebased on the NEC,
your building inspector islikely torely on
Article 690 for guidance in determining
whether your PV system has been properly
designed and installed. If you are among the
first peoplein your community toinstall a
grid-connected PV system, your local building
department may not have approved one of
these systems. If thisisthe case, youand your
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PV provider can speed the process by working
closely and cooperatively with your loca
building officialsto help educate them about
the technology and its characteristics.

What about insurance?

Your electric utility will requireyou to enter
into an interconnection agreement,described
morefully in the next section. Usualy, these
agreements set forth minimum insurance
requirementsthat you must keepinforce. If
you are buying aPV system for your home,
your standard homeowner’ sinsurance policy
isusually adequate to meet the utility’s
requirements. However, if insurance coverage
becomes an issug contact one of the groups
under Getting Help at the end of thisbooklet.

How do I get an interconnection
agreement?

Connecting your PV system to the utility
gridwill requireyou to enter into an intercon-
nection agreement and apurchase and sale
agreement. Federal law, and perhaps your
state’ spublic utility commission regulations,
require utilitiesto supply youwith an intercon-
nection agreement. Some utilities have devel-
oped simplified, standardized interconnection
agreementsfor small-scale PV systems.

The interconnection agreement specifies the
terms and conditions under which your system
will be connected to the utility grid. These will
include your obligation to obtain permits and
insurance, maintain the systemin good work-
ing order, and operate it safely. The purchase
and sale egreement specifiesthe metering
arrangements,the payment for any excess
generation,and any other related issues.

The languagein these contracts should be
simple, straightforward, and easy to under-
stand. If you are unclear about your obligations
under these agreements, you should contact

the utility or your electrical service provider
for clarification. If your questions are not ade-
quately addressed, contact one of the groups
under Getting Help at the end of thisbooklet.

National standardsfor utility interconnec-
tion of PV systemsare quickly being adopted
by many local utilities. The most important of
these gandardsfocusesoninverters. Tradition-
aly, inverters smply corverted the DC elec-
tricity generated by PV modulesintotheAC
electricity used in our homes. Morerecently,
inverters have evolved into remarkably sophis-
ticated devicesto manage and condition power.
Many new inverterscontain all the protective
relays,disconnects,and other components
necessary to meet the most stringent national
standards. Two of these standards are particu-
larly relevant:

* Ingtitute of Electrical and Electronic
Engineers,P929: Recommended Practice
for Utility Interface of Photovoltaic Sys-
tems. Ingtitute of Electrical and Electronic
Engineers,Inc.,NewYork,NY (1998).

* Underwriters Laboratories, UL Subject
1741:Standard for Static Inverters and
Charge Controllersfor Usein Photo-
voltaic Power Systems (First Edition).
Underwriters Laboratories, Inc.,North-
brook,IL (December 1997).

You don't need to fully understand these
standards, but your PV provider and utility
should. Itisyour obligation to ensure that
your PV provider uses equipment that com-
plieswith the relevant standards,so be sure
to discussthisissue.

What about utility and inspection
sign-off?

After your new PV sysemisinstalled, it must
beinspected and “signed off” by the local
permitting agency (usually abuilding or elec-
trica inspector) and most likely by the electric
utility with which you entered into an intercon-

nection agreement. | nspectors may possibly
requireyour PV provider to make corrections,
but don’t be alarmed—thisisfairly common
inthe construction business. A copy of the
building permit showing final inspection
sign-off may berequired to qualify for asolar
rebate program.

What about warranties?

Warrantiesarekey to ensuring that your PV
systemwill berepaired if something should
malfunction during thewarranty period. PV
systemseligible for some solar rebate pro-
grams must carry afull (not “limited”) two-
year warranty, in additionto any manufacturers
warranti es on specific components. Thiswar-
ranty should cover al partsand labor, including
thecogt of removing any defective component,
shipping it to the manufacturer, and reinstalling
the component after it isrepaired or replaced.
The rebate program’ stwo-year warranty
requirement supercedes any other warranty
limitations. In other words, even if the manu-
facturer’ sownwarranty on a particular com-
ponent isless than two years,the system ven-
dor must still provide you with atwo-year
warranty. Smilarly, evenif the manufacturer's
warranty isalimited warranty that does not
includethe cost of removing, shipping, and
reinstalling defective components,the system
vendor must cover these costsif theretailer
asoinstalled the system.

Be sureyou know who isresponsible for
honoring the various warranties associated
with your system—theinstaller, the dealer,
or the manufacturer. The vendor should dis-
dosethewarranty responsihility of each party.
Know thefinancia arrangements,such ascon-
tractor'sbonds, that assure the warranty will be
honored. Remember, awarranty does not guar-
antee that the company will remainin busi-
ness. Get aclear understanding of whom you
should contact if thereisaproblem. Under
some solar rebate programs, vendorsmust
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provide documentation that specifiesinforma= misunderstandings, be sureto read thewarranty .
tion on system and component warranty cover-  carefully and review theterms and conditions Getti ng hel P

age and claims procedures. To avoid any later with your retailer.

To get moreinformation on solar electric systems,please contact one of the state offices or orga-
nizations bel ow that promote the development and use of renewable-energy resourcesinArizona
They may offer technica assistance sponsor workshops and forums,and provide genera infor-
mation to resident energy consumers on renewable-energy resources and applications.

State Energy Office: Northern Region

Arizona Department of Commerce Energy Office Don Garrett (Flagstaff)

3800N. Central Ave., Ste. 1200 Telephone: 520-526-5867
Phoenix, Arizona 85012 E-mail: dannypat@safeaccess.com
Telephone: 602-280-1409 Ben Mancini (Prescott/ChinoValley)

Fax:602-280-1445
E-mail: jima@azcommerce.com

Telephone: 520-636-2201
E-mail: evsolar@primenet.com

Tucson Coalition for Solar

PO Box 42708 Stgtewide Solar Website:
Arizona Solar Center
. . . y - Tucson, AZ 85733 http://www.azsolarcenter.com

station (for electric carts used onsite) at the Yuma | i Telephone: 520-326-3195 ' ' '
Proving Ground, AZ. (Roch A. Ducey/PIX05189) Fax: 520-326-5986 Other Solar Energy Weh Sites to Check
I - E-mail: vajra@rtd.com National Center for Photovoltaics

Tucson Solar Alliance Wn.nrel gov/nepv

5233 E. Woodspring Drive Million Solar Roofs

Tucson, AZ 85712-1356 www.eren.doe.gov/millionroofs

This 900-watt PV system near Sedona, AZ, is used for

Telephone: 520-881-4772
running a 5 HP AC water pump at a depth of 860 feet. Fax: 520-881-2339

(Sean Seitz, ETA Engineering/P1X09401) Web site: www.community@solarinstitute.org

-

Database of State Incentives for Renewable Energy
www.solar.mek.ncsu.edu/dsire.html

Solar Energy Industries Association (Arizona chapter)
2034 N. 13th St., Phoenix, Arizona, 85006
Telephone: 602-253-8180

E-mail: Solar-guy@msn.com

The Arizona Solar Energy Association
Southern Region and Old Pueblo Chapter
Toby Schneider

Telephone: 520-292-9020

Central Region and Rio Salado Chapter
Andrew Gerl

E-mail: AseaRio@aol.com

Telephone: 480-926-8354
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