SolalT SIS

Equipment prices are rising, but so is the cost of power
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By Maureen Mecintyre

srveramea bullder Seal Ditman of Equity Custam Hamai hoy baen building houses for 20 years, bu# unsl
this yoar he hod ne experience wilh roofiop or ground-mounted solar phatoveale [PY) panel
“WWe've bean doing the green basici lor o long Sme—energy efficiency, lowVOC painh, recycladbaols
carpet, sic,” says Difman. “But o new material or lechnology has 1o be both feasible and mesanable to
get mry athention.” 5o, when Colorode voters possed Amendment 37 in Movember 2004, solor got o lot of
peopla’s ofention, including Ditiman’s. The measure requires Colorodo’s lorgest uilses 4o use renewnble resources io provide
a percertoga of theer reloil eleciricty soles. Today, as on incenfive to encourage comsuman bo install solar PV systems to ganarabe
thair own housshold powss, Xesl Energy, Calarada’s !u'rgmd atility, offers resldensiol cosipmens & §2 0Qparwwot codh rebaode, in
addifan to a $2 50-perwall, onetme payment for renawable energy crediie. Combined with the fedaral lax creds, it was
enaugh lo comence Ditiman fo install o 1 &dewait PY system on a hovse his firm showed on the 2006 Meira Desver Parads
of Homes. Dimman also decided o imoll o salor tharmal sysiem (s haar waier| 1o furthes toke odvanioge of the sokar rescurce
and an oddiiongl federal tox credit. (For o summary of tox incensives, visit Enevgysior gov/index cfmfceproducts pe_tox_cradif |
For his compony’s first feray into sclas. Ditman chose o groundmounied solar FY system jo generate elediricdy and o roof
mounted wobor tharmal wystem for hot woter. Reolmounted solor woter heaters con be mounted lush against o roaf and sl be
athactive. Howmr, i‘.llF!I'ldlﬁﬂ on he home's orientstion and q-lngrnphiq lacation, PV netems may nesd io be Eled up fa gat
tha mos oul of the sun. This h-'ﬂh'lr prihie makes tham unightly in some pecple's opisicas. Ditman choss 1o greusdmaun hia
PV systems to halp hide them and o cccommodate some local covenont and zoning regulations. For his show home, Ditiman
was able io cloim that just theis simple yyitems eliminoted more then 2,000 pounds of CO, emistons soch year Flus, the
home will genercie o graat deal of its cwn ebectricity, a sure morieting odvaninge becowse buyers correctly perceive that
elecin prices will confinue ko climb =
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Integrating Roof PV Panels
Browwan and Jelf Martin hove st built o 8,000aquansdos bouss near
Chariohe, Morth Carclng, Thiyy worted lo mast most of their enengy reeds
with salar, but they alsc wonled o rodBoncllaking hame, especially on
the north side, which kaces the rood. Geoundmauniing o PV rystes i il
008 way 10 SO0 CONEMTE Svid oethwlics. A emarkoble sumbaer of solor
modules [t individual units that collect the wn), e fhose From Scholt and
Sharp Sohor, con b inlegroted ko concrate roof les so the ponsh o o
wnabirusive as possible, Orhas infegroted rool modules, liks thous rom
Cpan Enargy Corporaion, con be (nlegrated intd ihe reol fle nystem and
are rong encugh bo wolk on of to endure tnow logds.

The Marfing worked with Solor Design Associales [SDA) in Horeaed,
Massochuieti, a solor desge frm founded in 1974 The resslt wos o
gablerogoble, sovescetve buldngirtegroted wolor fhermal ond 7 rook

oy Loy s

isstollation. The ponel) they used were from Schott. “By serving o1 bosh l E’
budding snvelope matwrigl ond power generalor,” soys SDA's Sweven Salnr P maduirs 0 be masily inSegraied o conceets
Sirong. "bullding-integrated sslar sysiems can provide sovings in moterials ool ties to be an usobirusie 51 poaibls

and eleciriciby coshy and on geathescally plaasing roof or locads ™
Thess essentiolly slimincted o $34% monthly stectricol &, which
inchodes pownering g hot b ond cufing the lown with an slecric lown mever. [The hove is volued of §1 million )
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TYPES AND 5IZING OF SOLAR PANELS

There are bwo types of solar-energy systemsd: grid-tied systems that
feed PY power into your service panel, so efectricity generated by
the sun can work alongside electrical pawer from the grid, and
off-the-grid systerns that can supply electrical power Lo homies
in remote locations. This article focuses just on grid-tied sys-
termd without battery backup, which are the mast cammon
pnd leaat up-_-m.i-.rr}ﬁtqm:. tFl'rr;' make up M'D”ﬂdif$ These walar P ol Eies fruen Opsn Energy Carporston [henm snd
residential solar market.) Inluding battery backup for solar  P®'9% MR AN b= fntegratad inta concite raad Lis systami. Thay
PV systems can increase the oot of a grid-tied solar-energy
yystem by about 359, 30 this makes sense only where there
are frequent ulility cutages or critical pleces of electrical equipment that must keep running

Thete ane twi basic kinds of solar modules: thode that are integrated into the rool, typically i3 part of a concrete-roof-
tile ystlem, and thode that are mounted on beackels that stand off firom the roof o the grownd. Mest bracket-mowunted
modules are about s feel, welgh about 3-5 pounds per square foot, and generate about 200 watts. Modules integrated
into the roof tile bend o be about the size of the concrete roof tiles, or about 36008 Inches. Depending on their color {they
can come in colors other than black), integral roof tiles can generate about LOOO walls per 100 square feel. They weigh
about go0 pounds per 100 square feel

Cince the modules are properly wised logether, the power
from the sclar armay s fed through an iveerter, which comers
DT to utilfty-grade AC power. The AC power & then fed to the
house boad center through a dedlcated circult breaker, [Your solar
contractor should be famdllar with the Mational Electrical Code
(MEC) Article Goo, which outlines required practices for solar
photovoltalc installationd.) Inverters for grid-thed systermns with-
out battery backup are designed to turn off when grid power
goes down, to protect utility-line crews deing repair work. Far
systems with battery backup, irverters ane
made that automatically discannect frarm
the utility grid so solar panels can con.
tinue to supply your horme's critical loads
with an independent source of power in

ol FORE IR 0 the event of a blackout.

o cetmrming how mary modubss you will necd to oreate an armay that will make a meaningful
o contribution 103 houie, uie the following approach. For retrofits, obtain a series ol power bills
andd deberming how many kiiowatt howrs ftWh] were consumed over the course of the yeat [For new
hinimies, Sfed sverages will provide thid data, buf be sure to @loulate in high-ipad applisnces ) Dihvide
the kilowalt hour mumbser by 364 to reveal the averape daily consumption for the home. If the con
surmiption is o kWhH per day, divice that figune by the nismber of hours of sunshine recelved in your
peographic area (vee the calculstor Web sile beiow to determine regional surshine hours], which can
vary widely and be ay kow &5 two or thiee howrs in northern dimates or doudy asreas. If thene are three sunshing hours in your
region, then the solar-enengy system has to generate § AC kW of power to provide 100% of your electrical corsumption. if you
have an integrated roof tile solar PV system that generates 1,000 watts for every w00 square feet, you will need 500 square fest
of modules. (Visit Rredc.nrel goviolantalculmton PYWATTSversiony to perform your calculations using local data.)

Keep in mind that with a grid-tied system, you are not trying to replace grid power 24 howrs a day—that's impossible
wilhout a slizable battery-backup PY system. You are designing a system to contribute energy to the home and lower
monthly electrical bills, even thaugh the system's output will spike and dip over the course of a day or season, Three ather
factors to consider: there will be ling lois experienced by all slectricity running through wires; there will be loss of power to
the inverter; and thaere will be loss to the overall efficiency of the salar paned, which may vary from madule to module and
be affected by such factors as dirt gn the face of the modules,

Liywrdi ity Lawpuw aliow

Grewd Budder



PRICING A SOLAR-ENERGY SYSTEM
Nl e solar B sntemd are connected o the electric
ulility grid, and they hold the promise of lowering de pend.-
ence on power from public utilivies, which generate a
great deal of power with coal The federal government and
sy sates offer incentives to install solar PV systems in
the form of tax credits, 50 costs can be defrayed That said,
solar M b expensive, Fos ballpark estimating, costs siar ad
aroaand $18.000 for an average redkdende. installed, (o a PY
syrtem that makes a meaningful power contribution, o
around 5§ to 510 per wall for & F-kowatt (2-kW) grid-con-
nected system, before incentives. (Seventy-five percent of
& PV syitem i wrapped up in the cost of the modukes
Undil siesteen prices start to fall it will take aboul 15 years,
net counting financing costs, to pay back an 18000 PV
system, I your home bupers hirve an average electris bill of

cr [t rosdulr pim pronetly incrslled el mined

logether, the frosies fgre Th pnlue Srrey sfeed Thapigh

W ey e gl onteenrtn DO Lo udilif-raise A Devee

fiaofmonth, The environmental contribution of solar PV s beyond dispute, however, because it's no sechet that
the power contributed by solar PV s much cleanes than what would otherwiie be comumed, power generated
largehy from coal. indeed, a 2-4W system on the house in Denver, in the case study cited at the beginning of this
article, will ebminate 3042 pounds of COy emissions in the firt year,
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— Finding a Solar Contractor

Denver cortracior Scolt Ditman hired Boulderbased Nemaile
Sabar 1o design and insioll ks Rl sclar Y iyieem becouse the
company’s rame kep! coming up when he aiked around for the
beu soloe FY inslallers. When he contocted them, they were
responsve and weemed b hove o sold business. To design and
install the salor tharmal syasem on his Forade of Homes housa,
Dimon chose Indusrial Solar Techaslogy Corposation in
Guolden, Colorode. The compony kod besh i busnsii ler et
20 yean. 10 if seemad reasonable that ihey would be eround
o do moirtenance of repoi I hey wers ever reeded.

Wher Jeff and Bromeen Maortin wan? [ootsg for a solar
eneirpcior, thair job woi prefty sasy: there was only one solar
irarolier b the orea. As solor moves o the mainsveam,
roalen, shectricions, and plumbers will probably begin
inatolling solar squpmart. Al the momanl, howeeer, you're
prabably befier off Anding o solor speciolis

if asking orownd dossn't tem up o solat conlractor with &
good reputation, kocal government agencies ond community
arganizolans which promete salor might be able fo seer you
1o established solor companies. Memben of locol chapen of
the Solor Energy Industvies Associotion | SELA) ore good
prospech. But oho look for certficosion from ndusiry groups
as indicotory of inwallen’ commitment to their profesion. The
Marth Amarican Board of Certibied Enengy Proctilionen [MAB-
CEP), for anample, certfies FY instollars ond will begin cartby-
qﬂw*ﬂﬁﬂ%iﬂlﬂim.mm*
a warrorly on thelr inslollolion, usuolly Fve yeorn, and they
sthould be able o sxplain the worrasbes on the componant 1o
you. Expect 20- to 25-year warrones on PY modules, 5-10 10-
year warranties on mverten, 3 o 20yeor wormantes on solar
tarmal collecion, a3 well o Flday o Spear warmente on
tha other composents of o solar thermal sysem,

“Whot you're looking for i+ 0 good. relioble businessparsan,
rathar than usl row enthusiown,” says Leigh Seddon, presdent of
Solor Works Inc., 0 7 5peorcdd solor compony based in
Monipaher, Vermant. * Gt ansuronoes rom the insholler Shat thir
work won't affed your bullding wcheduls and that the maaller
con imerdoce seamlessly with ihe plumber and ihe elecirican.”

Seddon wggesh that the general confrocier have o kickclf
st ¥ mpian the solorenegy syem, sipecially § e ot
rodespecple invobed o rfomilior with the sechnologen.

Lead Tima and Rough-in

Succesns bos brought chollenges to e solorponel industry
Shartopes of Whcon—a mow material in solor PV celli-ond huge
global demand have increased PV module paces and length-
sned leod Bmes. Salar Werks' Seddon says thal module prices
have wcreased by 20% wnce loat yecr, and lead limes fer
modules $of might hawve been four 1o six weeks last year con
now srmich 1o s monthe. 50, plon shead
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if you haove o client wha i imlerested in o solor PV or het
wter wyitam, but i not quite reody fo pull the frigger, consider
making your peal keuse “solorreody” with e prope’ roughin

“We recommend wepn e moke B hools PYready,” oy
Bloka Jores, presdert of Momasse Seler "W keep wert ofl e
south reol. lwove exiro spoce in the breaker panel, ond run o con
duit o chase from the wuws rood 1o the ouldecr maler, Thee
gt con moke o bAure lnstollofion ymocther ond less snpentive”

Tha som i iros hor solar thermal ntema. Your customen
will thank you # the phumbing it clready roughed in when they
decide io Imtoll o solorenergy watem in o year of two.

B toursen Mcingre is o fresionce witer and sdtor based
in Bauldar, Colorade, and o contributing editor 1o Gresn
Builder Mogazies.
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