
Previo!s in formal  on sheets n thrs ser  es prov de

background . iormat  on on photovol la  cs that  sor

nteresl  to  homeowners:

Info Sheet  #1 An Int roduct ion to Photovot la cs

Info Sheel  #2 -  Every lh ng You Wanted to Know Abol t

Photovol la  c  Techno ogy

contact  lhe NzPVA for  cop es of  lhese and other  pub icat ions

Posit ioning photovoltaic arrays
on a home

New Zealand Photovoltaic
Association Inc.
Promoting the use of our

sun as a sustainable energy

source for the production

Shadowing:  Even minor  shading can resul t  in  a

consrderable loss of  per formance of the a(ay.Thus,  shadows

trom t rees and adjacent  b l ' l ld ings should be avolded as

Tracking:  For  maximum oulpul ,  the array woutd ro lare

lo lo l low lhe sun on a da ly  basis  and the t i l  woutd be

adtusted seasonaiy However.  mobi le  systerns of  th is  k ind

afe expens ve and 1n pract tce the orrentat ron and I  t t  o f  an

array are of len f ixed

Area required for a photovoltaic
system

Photovo ta ics descr lbes the process of  conver t ing

rad ant  energy i rom the s!n (solar  enerqy)  drrec i ty  inro

elecrr ic i ly  Note that  photovotra ic  sys lems afe not  rhe same

as solar  waler  heat ing systerns lhal  use heat  absorbing

panels to heal  water  d rect ly

Photovol ta ic  (PV) ar fays can be p laced on jusr

aboul  any sur tace of  a home thal  catches sunshine for  mosl

of  the day.  The rooi  is  an obv o ls  choice,  bul  arays can be

placed on other  sur faces such as sunshades the roof  of  a

conservatory or  carpor l .  or  as c ladding on lhe s ides of

a bui ld lng.  The s impl€st  way of  mount ing an array is  to

pLace the modules In a so id  f rame on top of  the ex is l  ng roof

However, the affay may be integrated nto the foof and

spec a l  PV roof ing modules are avai labte for  sLrch purposes

Of coufse,  the more l ight  an ar fay rece ves,  ure more

elec l r ic i ty  i t  wi i l  generate.  The fo l lowlng issues wrt t  a f fect

how much l igh l  the array w l l  receive:

The afea o i lhe system depends on lhe power oulp! r

req! i red and the iype of  module used.  An area of  aboul  8m2

w l l  be requi red lo  mourt  an array w th a rated power output

of  lkwp ( the 'p  s lands lor  "peak and designates rh€
max mum amounl  of  power produced under s tandard

cond t ions)  l f  monocrys ia l l lne s i icon modutes are used Thrs

wr l  vary somewhat  r f  polycrys la l ine or  amorphous modutes

are !sed These areas can be scaled up or  down depending

on lhe power requi fed.

Orientat ionrThe array should be or|entated as close
to due north as possible

Ti l t :  A m nimum t i l t  of  15' trom hof izontal  is imporlant

to allow rain to wash dust from the array. In pracl ce any I tt
between verl ical  and 15" could be used. bul the optrmal angte
is at i lude mrnus 10'  for gr id-connecled systems and
lal  tude plus 15" for stand alone systems The I  t t  shoutd be

somewhat lower lo maximise performance rn summer and
higher to maximise periormance in winter

:' An aftay of ten manacryslalhne salar madules



Durabil i ty of photovoltaic modules

Nlodules are solidly constructed and are very rcbust.

Good qualily modules carry a 2s-year warranty and will

probably last quite a bit longer than lhal. They are designed

to withsland alllhe rigours of the environment including

arcl ic cold, deserl  heat,  t ropical  humidi ly,  and winds in excess

of 200kph and 25mm diameter hail al terminal velocily.

f An affay of fout 75W nonocrystallne modules mounled on a

Can photovoltaics be used for
domestic hot water or swimming
pools?

not connected to lhe grid, the PV system will require deep

cycle batteries to store the energy generated by the PV array.

These syslems also need electfonic devices called "charge

controllers" to conlrol lhe battery charging process and limit

the discharging of the bat ler ies.

Because PV systems produce direct curent (DC), mosl

systems usually include anolher device called an "invertef

ro supply alternaling current {AC) power in standard vollages

and frequencies. This enables lhe use of slandard appliances

in lhe syslem. Special DC appliances can be used bul most

people prefer to use lheir  s landard 230V appl iances.

In addilion, prolective devices such as diodes, DC fuses

or circuit breakers, safety switches, grounds and properly

gauged wiring are required to meet eleclrical code safely

slandards. In general  PV syslems wi l l  a lso require sturdy

mounting hardware to supporl the PV anay.

Whole-bui lding design and
photovoltaics

ldeally, when you add PV to your home or are installing

PV into a new home, you should take a "whole-building"

energy perspective. Whole-building design combines PV

wilh passive solardesiqn {e.9. or ientat ion to lhe sun and

storing solar heat), energy efficiency measures (e.9.

adequate insulat ion, double glazed windows and energy

efficient appliances) and a solar water healing syslem.

This approach wi l l  s igni f icant ly reduce your home s energy

consumption,6l lowing you lo instal la smal ier PV syslem

Regulat ions

Photovoltarc syslems are generally subjecl to the

same eleclr ical .  bui lding and safety codes thal  govern lhe

inslal lat ion of electr ical  wir ing and equipmenl in resident ial ,

commercial  and induslr ial  bui ldings l l  is impo(anl to use

components wilh appropriale safety approvals to Inlernational

standards. Properly designed and instal led PV syslems are

covered by mosl insurance policies in the same way as any

olher eleclr ical  equipmenl inslal led on the insured properly,

but lhe individual pol icy should be consul led to delermine lhe

limits of coverage. All connections to the 230 Volt AC oulput

from an inverter wi l l  require eleclr icalcompl iance lo the

aPPropnale standards.

Al lhough i t  is technical ly feasible lo use eleclr ic i ty

produced by a PV array to heal water, il does not make

economic sense. Hol water or poolheal ing can be done

much more economically wlth a solar water heating system

that uses healabsorbing panels, very different lo PV panels.

ldeally, a PV syslem should be used in tandem wilh a solar

water healing system.

The total system - what else is
needed besides the modules?

PV systems in homes are required lo supply power

whenever il is needed. Thefefore lhe svstem musl include a

mechanism lor eilher storing the energy produced or tor

drawing power from th€ grid (i.e. using the grid as a
"battery") when lhe modules are not producing eleclricity or

enough eleciriciry. lf the home is connecled to the grid, no

battery slorage syslem is required.The PV system will simply

draw power from the grid when il is required. lf the home is



How cost-effective are
photovoltaic systems?

This d€p€nds on lhe situation. Whore there is no

grid eleclricily available (rural houses, remote cabins,

baches), PV can be us6d for most electrical needs (although

it is not g€n€rally economical to use it for space healing,

slove cooking or hot waler heating) and is very competitive

on a straight cosl comparison basis with conventional

melhods olproducrng electf lc i ty in such si tuatrons

(i-e., diesel or petrol-powered generalors).

Where homeowners are within reach of the grid, but

have lo pay to have a power line laid to lhei. site, PV is also

very cosl compelitive. As a rough gurde, anyone in

New Zealand building a structure more than 0.5 km from an

exisling power line willfind thal it pays to install a renewable

energy system such as PV The inlroduction of high local

network charges (often an annual minimum of $500 for

holiday homes) has made the "own-yourown" option even

nore altraclive, even for dwellings which are akeady on

lhe gr id.

G€nerally speaking, tor primary dwellings already

connecled to lhe grid, converting to a PV system will not be

rmmedral€ly compenlive in lerrns of a stratght comparison

of lhe cost of electicity from the grid with the cost of

eleclricily produced by PV However, this does not take into

consrderation the overall benefits of PV nor the

hidden costs of producing electicity from fossilfuels and

other means, in terms of subsidi€s for these forms of

generalion and lhe environmental costs of such generation,

Furlhermore, lhe cost of PV pan€ls is falling, which will

make lhe technology more and more competitive in the near

fulure. This lrend wrrl be rernforced by rishg powe. pfices

and by any dry-year shortages or other supply int€rruptions

lhal will make "own your own generalion" more and more

altraclive in urban and suburban situalions.

Net Metering

Anolher sjgnificanl trend for the individual homeowner

in the urban or suburban sett ing is the avai labi l i ty of  "net

metering" for grid-connected PV systems. Net melered

systems have a sufnciently large solaf array to over-produce

electricity during the day, causing lhe hom€'s power meler to

spin backwards. Under these circumstances, the homeowner

is effeciively selling electricity back to the retailer. On average,

the normal24-hour consumplion of the household will be in

balance with lhe PV outpul-

The monthly bill for such grid-connecled syslems will

show no (or virlually no) power charges. The residual lines

charges willvary from location to location,You will need to

contacl your lines company and retailer to connect to the grid.

Cost of photovoltaic systems

The cost of inslalling a PV system depends on a

number of factors. For instance, if the system is b€ing

installed on a new building, rather than as a retro-fit to an

eristing building, some cost savings are likely. Cost savings

can also be expect€d if the instatter is abte to instatt PV

systems on a group of houses at the same tjme.

As a cosi guideline, for a grid-connected system. th€

cost of the PV modules will be about 1/2 of the totat cosl of

the system. In New Zealand at present, the cost of the

modules works out lo about NZ$7-8lWp. Thus, the cost of the

modules for a lypical 2kwp systefi will be about NZ$14-16,000

and lhe total cost of lhe complete system about NZ$34-38,000.

The cosl of sland-alone systems will be higher because a

battery bank will be requared to store the electricily produced.

It is the view of the New Zealand Pholovoltaic

Assooalion thal PV technology will become increasingly

economicalfor widespread usage throughout New Zealand

over roughly the nexl ten years, but at different rates in

differenl localions. Furthermore the life of the sysl€m may be

close to half of lhe life of a building. This means thal anyone

building now or carrying out extensive alterations can make

an economrc inveslmenl by planning for PV on a modular

basis, and by installing at least part of the system now rather

than tace the additional expense of relrofitting and rewiring

at a laler stage. Remember, the total economic rale of relurn

should be calculated on the basis of life cycte costs and
benefits, including environmental benefits. Furthermore, for
grid-connected systems, the cosl of the electricity produced

over the lifetime of the syslem is saved.

Incentives for photovoltaics

Many countries around the world, bolh developed and

developing, including USA, cermany, Japan, UK, India,
Indonesia and M€xico provide incenlives to instalt PV

systems. These incentives capture the envi.onmental and

economic benefits of PV including stimulating the local
growlh oflh€ industry, thereby driving down cosls and

crea|ng employment opportunities in lhe PV sector.



For example,  in  Br i larn 50% of  the cost  of  p! rchasing and

ins la l l ing a PV syslem on a home can be c la med back under

the UK Pholovol ia ic  Demonstra l ion Programme A rang€ of

incenl rves are 3vaiable in  lhe USA under lhe umbrel la  o i

thei r  one rn i l ion so ar  roofs programme, inc luding lax cred ts

state grants.  and ow in lerest  f inancing packages.  No such

ncent ives are prov ded by the New Zealand Gov€rnment

Buying photovoltaic modules

Maintaining the system

PV syslems are very easy to use and requ re l t t le i f

any marntensnce However,  in those cases where PV syslems

are connected to deep cycle stor3ge bal ler ies. the balter ies

wl l l  require some cleaning and topping up. simi lar to lhat

required by a slandard baltery.

An inforrned buyer  should consider  a number o i  fac lors

whe_ pur .has 49 a PV nodulF.  l '1e9e inc lJde

'  Check to see what  external  agencies have tes led.

qLra i f ied,  or  approved the module and ask the suppler

i f  the manufaclurer  regulaf ly  lests pfod!ct ion Lrn ts  lo

In lernal ional  s tandards.

.  Ensure lhat  mono- or  polycrys la l l rne modules have a

sol id  feel  and do not  lwis t  wi lh in the r  f rames Amorphous

panels are designed to be f lexrb le however.

Ensure thal  the Junct ion box s sold ly  a l tached and can

accommodale standard e lec l rca l  t r t t  ngs The juncl  of

box should be able lo  take heavy gauge wrre and

connecl ions belween modules sho! ld be able lo  be

Ensure lhat  lhe connect ions between ndiv idua cels  In

the module are open and welL iso la led and nol  io lded

behind lhe cel ls  where they can cause e lec l r  ca lsho. ts

EnsLrre that  lhe warranty is  for  a speci t ied t ime and not

a o 'o ra la warranly 'or  a po ' l io1 of  rhar  r i r l . .

Deterrn ine how long lhe rnanufactufer  has been n the

PV manufactunng busrness and whelher  i l  rs  lke ly  to

be around n 20 or  25 years t  me Check the reputat  on

of  theI  rnodules af ter  many years of  operatron.

'  Your own personal  power source -  yo!  have the chorce

over how the e lect rc i ly  you use is  produced

.  Si lenl  energy producnon

.  c lean energy producl  on -  PV sysrems consume no

iu€1.  gerera le no pol lu l ron and conl r ibu le to lhe

.educt ion of  greenhouse gas emrss ofs:  a typ ical  PV

systenr  on a ho!se wi l  prev€nl  over  34 lonnes ot

greenhous€ gas em ssrons dur  ng i1s l i fe t  me

,  Reduce your  e ectr ic  ty  b i is  and exposure to

f  uctuat ing and s lead ly  r is  ng e lec l r  c i ly  pr ices

and nterrupl  ons

.  [ .4 i t  gate the need to bur ld new power p lanls  in

New Zea and

.  lncfease the value of  your  proper ly .

,  Extremely ow marnlenafce over  a l fespan of

30 years or  more.

.  Increase se f -awareness of  e lect f rc  ty  use contr ibut  ng

lo more energy ef i ic  ef t  behavrouf

Benefits of a photovoltaic system
on your home

Modular(y can star l  smal l  and expand the sys lem

as energy use and f inancia resources grow

How to obtain and instal l
a photovoltaic system

Check the New Zealand Pholovo ta ic  Associa l  on s

websi te for  a |s t  o f  s !ppl ierc and insta lers of  PV systems

New Zealand Photovol ta ic
NZPVA

Raof-lntegrate.l photavaltaic mo.lules an the Vardon SchDol

Pfo ' ruced wnh I  nanc  ar  suppor i  i rom

Ene.gy Efficioncy &

Conservation Authori ly

Te Tari Tiaki Pungao

Associat ion Inc

PO Box 604, Rangiora 82Y
w w Phone 03 31 31 655,Fax0331 31 675

Email nzpva@photovoltaics.org.nz
l r g  n z


