


Network-connected systems
On a prop€rty that alrcady has a mains power connection,
add itional equipment can be used to link a PVsvstem ro rne
lo(allines n€twork.Ihis allows eleclricity to be drawn from
the lin€s network if there is a shoffall, or€ledrkity to be
supplied to lhe networkifthe PV system G g€neratingexcess
pow€r. Effectively, the network acts as the back-up system,
instead of a generator and batteries.

designed to withstand ar.tir cold, desert heat, tropical
humidity' winds in excess of 2ookph, and 25mm diameter
hai ls tones.The panels requi re sturdy mount ing hardware
to pfotectthem trom wind and snow loads.

Batt€ries: PV panels do not generate powercontinuously,
5o in  a stand.a lone system the outpUt can be s lorcd us ing

batleries- lfyou have a

exported to the network.
As a.onsumer you pay
foi ele(icity imponed

changes in the household
wningare necessary but

the techniral and safety
requirements of the local
netuvorkcompany, and
the tledicity Regulations
1997. Yo'r will also need
an agreement with your

nol  requi re bat ter ies.

Sealed bat ter ies cost
more and requi re less

wel l -mainta ined lead-

uEual ly  last  longer
than a s€al€d baltery.
Foroptimum life, deep-
cycle bal ter ies should
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rciailer ifyou arc to s€ll elecrricity.Ihe req uircments vary berween
network compani€s and electrkity rctaile6. Your rctail€rwill be
able to advise you of their req uiremenG and which network
companyyou need to contact.

PV system components
PV panels: Th€ panelsarethe collectorofthe syst€m and are
made up ofindividualPV cells wked together. Each panelhas a
ralint specifo ing irs maximum (or'p€ak) electical output under
standad conditions. for ei.ample, a panelwitha 75W peak rating
05Wp) willha!€a pow€routpri ofT5Wata sun intensityof
1ooow p€r square metre (about what you wou ld get at noon on
a fi ne sunmer dav) and ar oulside Iemperaturc ol 250(.

The main advantage ofsolar panels is thatlhey arc rcbust,
virtually maintenance free, and fairly unobtrusive. Theyare
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be used.  Elect fonk
devices cat led 'charge controLlers '  are used to contro l the
bartefy charging and extend ihei r  l l fe .  The bat tef ies wi l l
typ ical ly  need replac ing ln  4 to 10 years,  depending on
qual i ty ,  s iz ing and how they are used.

Inve(er: PV panels generate dire(curr€nt (DC).5ince
most household appliances run on alrernaring current (AC).
an inverteris usually required- In a nelwork-connected
installalion lhe inverter wiu convert DC to 23oVAC beforc
at gets erponed or us€d in the house.In a stand.alonesystem
the invenerconveds power storcd in the batteiiesto 23oV
AC. A rang€ of DC household appliances doesexist, butth€
choic€ ofproducts is  l imi ted at  prcsenr.

Protective devices such as diodes, DC fusesorcircuit
breakers, safety switches. grounds and properlygauged
wii ng arc required to meet electrica I code safety standards.



NEIWffiK COI{FIEO flOCG€ ilErriroFK ccrilEclEo

PV ATB-9

other options
The cost of a Pvsystem is large ly detem ined by the peak
load the maximum am ou nt  of  e lect r i r i ty  l ike ly  to  be
demanded atanyone t ime.  There are var ious en€lgy
€filciency strategiesyou can adopt to reduce the peak load
and lherefore the cost ofyoor system. These range from
not  operal ingenergy in ters ive appl iances (such aselect ic
heate15,  ov€ns,  c lothes dryers and e l€ct r ic  hotwater
tylinde15) at the same lime,to investing in energyefficient
appl iances and l ights.

Cost of photovoltaic systems
Th€costof  instauingaFrysystemalsodependsonwhether
the system is being innalbd on a n€w building, whkh is often
lessexpensiv€ than on an existing build ing, and whether it
n€eds a backup system. The cost needs to be balanc€d
against all benefits associated with installing
a sys lem. Remember,  the tota leconomic rate of return
shouldbecalculatedonthebasisof  l i fe-cyc lecosts, induding
envnonmental benefirs and the cost ofthe electricity produced
overthe liferime of the systenr.

At th is  t ime,  theto ia lcost ,  induding bat ter ies,  ofa 1kW
stand.alone PV syslem com prGing quality components will
range from about $26,ooo to $lj.ooo. This includes
installation by a professionalinstaller and appropriate
warrant ie .  and backup serv ice.The lota lcost  of  a 2kW
nelwork-connected PV system comp rising q uality
components,  in . lud ing insta l la t ion bya professional ,  wi l l
range from aboul S37,ooo to $47,ooo. These are
representat ive prkes and are subiect  tovar iat ion.

The cost  of  supply ing and insta l l ing a smal l  PV systen
for  a communicat ion stat ion,  such as a radio r€p€arer .  is
approximaiely $2,ooo. This wou ld include a 6oW paneland
suppo( pole, three 1oo Amp-hour 12V batteries and a charge
contmllel lt willcost moreto installin extremely €mote af€as.

How do photovoltaic systems Energy efficiency and
turn sunlight into electricity?
PV ceUs conve(sunlight into electikity byasimple eneGy
conversion process. whensunlight (in thefom orphotons)
h i ts th€PVcel ls , thephotonsexci teelectronsintheatomsof
a 5emi 'conduct ing mateia lused to makethe cel ls .The
energised electrcns result in an el€ctrical voltage b€ing
genelated, and when an €l€(iral circuit is closed, ele.trcns
flow producinsan electric curcnl (se€ diasram).

The mostcommonly used semiconductor  is  s i lkon.  Two
laye6 ofsiljcon with slightly differenr propedies - one with
an excess ofe lect ronsand one wi th a def ic i t  o fe le( ,ons
aresandwichedtogelherWh€nsunl ightenergisesthe
elecnonsthey flowfrom the layerwith excess electronsto
th€ oth€r layer wirh a deficit ofelecrrons.

The electdcal output hom asinglesilicon PV cellis small. But
when many cells are joined togetherto fom a'panel', useful
amounts ofelecticity are produced. These panelsran also be
arranged in an'anay', sothat even more electricity can be
produced. A single pan€lmay have an output of12 volts,rhe
same as the voltage ofmanycar batteies.

Install ing a system
Toinstalla system, you will need lo talk to an o(ped who can
help yo'r accuGtely calculare yourene€y needs and rhe siz€
of systemyou €quire.Thedesigningand installingof asystem
should becanied out byskilled peBonnel to ensure a saf€
and ene€y effcient outcome. To avoid damage or risk offirc,
appropriate NewZealand standads ne€d to be observed,
such as those reiatingto the installarion of barteries, and

Properly designed and installed PVsystems arecovered by
most insurance policies in the same way as any other el€ctrical
equipment, but the policy provider should beconsulted to
detemin€ lhe lim ils of .ove6g€.



A fami ly  of  four  in  Auckland decided to innal l  PV panels.
I f F  f d m r l y d l < o w d n r e o  l o  b p  d r g e ' y  5 p  I  s L l ' i r  e I  i f
energy,  and be able to in tegrate thei r  PV sy5tem into the
Local  e ledr lc i ty  network.

Therelore,  they had to have two meters one whicn
measured the e led. ic i ty  they consumed,  and one whkh
measured lhe € lect r i . i ty they exported.  Under a 'net  b i l l ing '
a i rangement wi th thel r  e lect r i . i ty  reta i ler ,  they only pay
lhe net  arnoLnl  o l  these two meters-

They f i rs t  invested in  enersy ef i i . ienr  appl iance5 and a
solaf  water  heater .  These cost  more than standard
appLiances and water  heat  ng synems, but  feduced thei r
dai ly  e ledrk i ty  demand ro iun 4kwh.  By compar ison,
many houses requi re 35kwh or  more per  day.  Reduc ng
thei r  d€mand enabl€d them lo have a PV system to meet
al l  o f  thei r  e ledr ic l ty  needs.

The cost oithe system s comparable to the purchase of a 4x4
caL Howeve(the Pv system will not depreciate and theownerc
know exadly how much they pay peryea. for el€ctrkity, whkh
makes budget ing for the future easier

Be.auselheiami lyb home isconne. ted lo  the LocaLnetwork,
theydid i  l  need to purchase any bat teres thenetworkrsthe

n ayear,theypayiLrsl $18o ($r5 a month)forthe Lineconnection
to then hoLrse. For about 9 mof ths of the year the PV panels

e e n F  d  F m o r p r l - d 1 r l - p i r d d i y p p , r r i , i y l F p d c  I n r f p r ,  A F .
theex.esseLectr ic i tygeneraledlsboughtbythei re lect r lc i ty
reta i ler  atabout  t j  the reta i lpr lce (aboul5c/kwh).Th€ PV
syslem generateson av€rage /.25kwh a day, which is l.r5kWh
nore than their energy effic enl home requires. Forthe oiher
monlhs. they.onsume more than they generate and purchase
electr ic i ty l romthei r rc ta iLeratstandard reta i lprkes.The cosG of the PV system were:

r . ; r r L i l  i i .  i r  ! , l i !  r ,  , r l ,  , ! .


