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rewe doing  good thing for the

environment by inswalling solar
Upanels? People often ask if pho-
wveltic (PV) solar panels generate suf-
ficient power 1o cwweigh tha
consumed in their production, wans-
port and installadon. Toanswer this, we
carried oot a life cycle assessment for a
complewe grid-connecied PV solar sys-
TeTR.

What is a life ¢y
assessment?
A life cycle assessment {LCA)Y looks it
the environment] impacts of each
stage during the whole life cycle of 2
product, from the mining of the raw
materials, processing, production,
product use, through o recycling or
final disposal of the product. Here we
conducred an LCA for complete PV
sidar systems thar were manufactared
in Germany and shipped 10 where they
were installed in each Asstralian capi-
tal ciny

Wit traced e full life oycle of all the
components of the solar system. right
back o the mining of the quanzite rock
and production of silicon wafers. The
manufacture of all componens of a
complete TkW {1000W) PV solar sys-
tern was examined in the study, inclad-
ing the monocrystalline PV modules,
inverter, alomininm roof moonts, wir-
ing. right down 10 the nurs and boles.
The study examined the environmen-
tal imipacts of each step in the life cvcle
including the greenhowse gas emissions,
enerpy consumed, and impornantly, the
energy produced.

We included the impact of ganspon
as this is often considered a significant
vontribor wa produc’s environmen-

tal fooeprine. Transpore during all pars
of the journey was inchoded: raw maze-
rial to prcessing, components o as-
semblage factories, pars o dock in
CGermany, shipping to Auseralia, dock o

warehouse, w installer and finally wa

hiorne. A sensitiviey analysis ook our the
influence of distance variation beoween
insealler and homes.

Hasn't an LCA been done
on solar before?

(nther stadies have looked ar the life
cvcle of PV solar syseemns before, bur
this one was unique i that it consid-
ered systems installed in every capiul
city in Australia. It analysed the devails
for each capial city including dhe solar
resource, the iransportof the system and

the greenhouse gas emission factors of

the local electriciey grid. Sensivivity
arialyses were also conducted w gaupe
the impacts of PV module owpan de-
prading over time, and transport within
Australia.

How is 3 solar cell made?

Monocrystaibine silicon cells, used in
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wradisional solar modules, stan their fife
as & piece of quarczite rock. This rock is
changed imo pure silicon mesd, which
is then further purified 1 2 siline gas
that i deposited 25 polyorvsaalline in-
gor. The polycrestaliine ingoe is meled,
and from this melt a single cryseal
{monocrystalliney is drawa which is
then sliced and coated to produce your

sodar ool fxowell @ the silicon solar

cells, each sular module reguires low
iron glass, aluminium for the trame,
solders, copper wire, silicon rubber
amd various types of plastics.

Where do the emissions
come from during
production?

For a tkW PV solar sysiem w be pro-
duced i creates just over owo tonnes of
greenhouse gases. Almost85% of this is
in the manufictuse of the solar mod-
ules themselves, and almost all of which
is envitred during the silicon wafer pro-
duction. The rest of the greenhouse gas
emissions are due o the inverter pro-
daction (7%} and roof frame and wir-
img 4%

&6 Belewiog

w313 008 Al

Frchu it ow Mows



What about transport?
Transport of the PV solar system s very
efficient, producing only 4% of the
greenhouse gas associared with the sys-
tem. Transport of the solar system from
Germany o Australia by ship is only
responsible for 2% of the wal green-
house gas emissions as each container
ship is loaded with thousands of tonnes
of carge (23,000t on an average container
ship [1]) making it a low greenhouse
gas emissions mode of wansport for
bulk goods. As for the dissance from
the warchouse w your house; if vour
instatler goo lost along the way they
would have wo drive all che way around
Australia 12 times {168,000km) before
producing the same amount of green-
howse gases that your solar syseerm will
save over its lifedme (assumes insalla-
tion location is Perth).

What is the energy
payback period?

Energy payback period is the amount
of time thar it 1akes the solar svsiem o
generate the same amount of energy
consumed in making the sysiem in the
first place. It is 2 common mwveh that it
takes more energy w produce a solar
systemn than the system would generate
ever its lifetime. The tnuth, however, is
that it onby takes berween 1.7 (for Perth
and Darwin) and 2.3 years (Hobarg) fir
the solar system o pay back the energy
consumed daring it life cycle. Assump-
tiorss for the stady were: the solar mod-
ule Jife is 30 vears {most come with 2 25
year warranty), inverer fife 13 vears faf-
ter which it is replaced with a new uﬂfe}
solar modules are mounsed on roof fac-
ing nerth ar a 20 degree angle (2. flm
on the average roof), and thers is no
shade from lecal rees,

What is the greenhouse
gas payback period?

The greenhouse gas pavback period s
the time i takes for the solar system w
‘pav back’ the amount of greel
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Greenhouse gas emissions associated with the production of the PV solar systor.

gases that were produced during is life
cycle.

By producing electrivity from solar
you consume less elecericive from con-
ventonal grid sources which produce
grecnhnuse gases.

With the exception of Hobary, the
greenhouse gas pavback period for so-
lar systems installed in Ausiralia is less
than 1.6 years (Hobart is suill respect-
able & seven vears greenhouse pas pay-
back period considering that the system
should last 30 years). Afier chat time the
systern has paid off irs greenhouse foor-
primt and from then on it is savings all
the way.

What are the greenhouse
gas savings’?
A IKW solar sysem installed in Aus-
wralia will save beoween 37 and 4% wnnes
of preenhouse gas emissions over i
lifetime. The exception is Hobart
where the savings are around 7 wonnes
as it receives less solar energy and dhe
local electricity grid is already mosily
powered by renewable energy {hydrey).
Surprisingly, the city where inswli-

img 3 PV solar system results in the great-
est greenhouse gas savings is Mel-
bourne. Rather than being due w the
amount of sun it receives, this high sav-
ings s due w the Gcr thar thelr state’s
grid power produces the highestamount
of greenhouse gases, which solar bears
hands down. On a per unitof elecrricity
(kW) basis, grid power in Victoria pro-
duces 1330g CO2-¢ (2] (full fuel cycle
emissions) whereas solar is only 35g
202-¢ when looking at the whole life
cycle. S0, when considering PV solar
for your home, not only do vou need w
lonk ar how sanny your location is, you
also have w consider the greenhouse gas
emissions coming from the local elec-
ricity prid.

Wy solar in Australia?

Australia is in the unenviable position
of having the highest gresnhouse gas
emissions, per unit of elecricity pro-
duced of all OECTD couniries |3]. Thirgy
five percent of all its greenhouse gases
are associated with elecwicity produc-
tion [4] The majority of this electricity
is penerated from coal (76%) with only
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eight percemt curremily being supplied
from renewable sources [3]. Auseralia
has an excellent solar resource, with
Perth having the hest solar resource of
all cities in the OECID [3]. Given the
current greenhouse pas emissions of
Assseralia and irs high number of peak
sun hours, there is plenty of reom for
maore solar in Australia.

When you consider the whole life oy-
cle of solar electricity wisn’t greenhouse
gas emission free, bur with up 10 9%6%
less greenhouse emissions than the lo-
cal grid it is 2 much greener option. %
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Top: Greenhouse gas amissions savings compared to prid electricity (assumed 30
yaar lifetime}. Bottom: Solar electricity versus prid elaciricity. Solar produces
between 76% and 6% less GHG emissions per kwh than grid electricity.
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Please contact your lecal PY

The most advanced charge regulator for off-grid P
* PV's most efficient and reliable MPPT controller. Peak efficiency
* PV's only controller with on-board Ethernet. Fully internet enab

any browser. Also sends email and text messages. y M

distributer oF
visit wwwemorningstarcorp.com for further detalls. 5
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