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Consumer Guide to Grid Connected Power System

1. Introduction

If you are thinking of harnessing the free energy provided by the sun this booklet will
provide you with some very useful information that you need to know and consider
before investing in this extensively used technology. Rising concerns about our climate
and the environmental impact of burning fossil fuel to power our houses and
businesses have led to an increased awareness within our society to look for and use
alternative/safer energy solutions.

To make solar systems more affordable for households, schools and businesses, the
federal government is offering financial incentives through the PVRP (Photovoltaic
Rooftop Programme). This programme is administered by the states through their
“Sustainable Energy Development Offices™. In addition to government funding some
utilities offer feed-in tariffs or net metering to make PV systems more economical.?

This booklet will give you answers to some essential questions before buying a solar
power system. This is not a technical or financial guide for designing and installing a
solar power system. We would like to ask you to contact Solar Sales staff or one of our
agents near you who will provide you with detailed information for a customized
system.
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Figure 1: Grid Connected PV System

! The name for these offices may vary and a listfiem can be found in the appendix
% The type of metering and the feed in rate willyiiom state to state and information can be olethin
from your SEDO office or your local utility.
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2. What is a solar power system

All life on earth is supported by the sun, which produces an amazing amount of energy.
Only a very small percentage of this energy strikes the earth but that is still enough to
provide for all our needs.

Solar Technology (also referred to as photovoltaic [PV] technology) converts this
sunlight directly into electricity. Due to variations in sunlight intensity, location,
orientation, tilt and size of the solar system the power you can generate will vary. In
simple terms it can be said that you will generate your own power whenever the sun
shines. And the more intense (better irradiance) it shines and the better your roof
inclination and orientation is (true north for Australia), the more power will be generated
by your solar power system.
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Figure 2: Australian annual average daily sunshine hours

Irradiance, insolation and peak sun hours are terms often used by solar engineers
when designing a system for your needs.

Solar radiation varies continuously from sunrise to sunset and depends on cloud cover
and sun position. The maximum irradiance is available at solar noon, between sunrise
and sunset. Irradiance is the amount of solar power striking a given area and is a
measure of the intensity of the sunshine. PV engineers use units of watts (or kilowatts)
per square meter (W/m?) for irradiance. Insolation (now commonly referred as
irradiation) differs from irradiance because of the inclusion of time. Insolation is the
amount of solar energy received on a given area over time measured in kilowatt-hours
per square meter (kWh/m?) - this value is equivalent to "peak sun hours".
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3. How does a solar power system work?

Solar modules are made of individual cells which are connected together. Silicon is the
raw material of a solar cell and they can come in all shapes and sizes. Industrially used
solar modules range from 5 watt modules and can go up to 300 watts. Smaller modules
meet the power demands of remote and power stations for parking meters, emergency
phones or telemetry systems; whereas the grid connected systems covered in this
guide utilize larger modules from 100 Watts and above.

The modules are connected together and feed the power into an inverter that converts
the solar (DC) electricity to grid compatible AC electricity.

Standard grid connected solar systems do not include batteries to provide back-up in
times of power blackouts. Battery based systems won't be covered in this guide.

A grid connected solar system uses very few components:

Solar modules
Inverter
Isolation (circuit breakers)

If these components are sized and adjusted correctly, they will work without any
interference for years to come. The warranty period for solar modules is in the range of
25 years and 5 to10 years for inverters.

Figure 3: Solar module and Inverter
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4. Why should you buy a solar power system?

Australians are already utilizing the sun power when it comes to heating up their water
through solar hot water systems. Now people decide to buy PV systems for a variety of
reasons. Some people want to help preserve the Earth's finite fossil-fuel resources and
reduce air pollution. Others want to invest in an energy-producing improvement to their
property. Others like the security of reducing the amount of electricity they buy from
their utility because it makes them less vulnerable to future price increases, or they just
appreciate the independence that a PV system provides.

Investing in this clean, renewable, safe and noiseless energy means investing in the
ultimate energy source for the future. With an abundance of sunshine available in our
country, we can easily produce our own electricity and reduce the impact on the

environment, as well as reduce our dependency on fossil fuels, which we have to
import from distant locations around the world.

Benefits of a grid connected system:
Power sold back to grid earns credit on your power bill
Improving quality and safety of power supply
Be your own independent power producer
Reducing greenhouse emissions
Take advantages of Government rebate

Solar Energy is free and will be available within the next five thousand millions
of years

Increase value of your home
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5. Suitability of your residence for a solar system ?
Orientation and tilt of your roof

Whether your house or building is suitable for a solar power system is easily answered
by checking if your roof area is (more or less) facing true north and is free from any
shading from adjacent buildings or trees. Please consider that even though the area
where a system is mounted may be unshaded during one part of the day (or season), it
may be shaded during another. If this is the case, then this shading may substantially
reduce the amount of electricity your system will produce.

Figure 4: Apparent motion of the sun

The insolation and angle of the sun varies seasonally because of the changing relation
of the earth to the sun. For any location on earth, the sun's elevation will change
approximately 47°from winter solstice to summer so Istice. It is often not possible to
adjust the solar system to the optimum angle of the sun and the roof tilt will determine
the solar system’s mounting angle. Solar Sales technical staff can inform you what the
specific power generation capacity of a solar system on your roof will be and about
ways to improve the performance if need be.

Latitude
Angle

Summer Winter

Figure 5: Tilt Angle
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The roof size is certainly a factor to consider but in most cases this is not of major
concern. For most residential solar systems which can range from 500 Watts to 5000
Watts an area of 3 m” to 30 m” is required and can easily be accommodated on a roof.
This is a rule of thumb and depends on the PV module efficiency. Solar Sales’ modules
are the world’s most efficient types and need much less roof area. As a result, they

Roof size

require less mounting material and shorter installation times.

Roof Area (m?)

The most common roof types in Australia are either tiles or corrugated iron (colorbond)
sheets. Generally a solar system can be installed on any type of roof and Solar Sales
can determine which mounting system is most suitable for it. The structural integrity of
your roof is not influenced by a solar system as the weight distribution is relatively

small.
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6. The appropriate solar system size for your appli  cation
There are two main factors which influence the size of the solar system:

Minimum/maximum solar system size approved by your local SEDO? office or
utility
The percentage of your electricity to be supplied by solar power

The solar system size is determined by a minimum and maximum requirement from the
local SEDO office and utility. The smallest allowable system size which attracts
government funding and can be connected to the grid is normally 450 watts to 500
watts. On the larger end, systems can go up to 30 kilowatts, but this figure should be
verified by local authorities.

The second factor influencing the size of your solar system may be how much of your
electricity needs you would like to replace with solar power. To obtain this figure, past
electricity bills can be taken into consideration and Solar Sales can support you in
designing the appropriate size system to meet whatever percentage of your bill you
would like to cover with solar energy.

% SEDO stands for Sustainable Energy Developmeric©fThe name of this government office may
vary from state to state
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7. How much energy will the solar system generate?

This is certainly the most important question prospective solar system owners would
like to have answered. The table below will give you an indication of selected solar
array sizes and their anticipated power generation capacity on a yearly basis. Please
note that this figure may vary due to yearly fluctuations in weather patterns, roof
orienta
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8. How much money does a solar system cost?

With respect to the cost of a system, there is no “one size fits all” answer. The cost will
be a result or combination of several factors of which the following are just some of
them:

Size of system

Type of roof

Access to site and roof
Cable distances
Metering enclosure

To get an estimated price for a solar power system the “per watt” calculation can be
used which is around $ 12.00 to $ 14.00 per watt installed. This does not include
rebates nor REC calculations.

Your authorised installer will provide you with a much more accurate price, taking all
the above mentioned factors into consideration.



Consumer Guide to Grid Connected Power System

9. Government subsidies for your solar power system ?

All residential and commercial grid connected solar power systems may be eligible for
a government grant known as the “Photovoltaic Rebate Programme (PVRP). A rebate
is available to eligible applicants at a rate of $ 8.00 per Watt of solar power installed,
capped at 1kw (1000W, a minimum limit also applies). A 1,000 watt solar system can
attract an $ 8,000 subsidy.

The application process for the funding is administered by each individual state and a
contact list can be found at the end of this booklet.

10. Different ways to feed excess power back into t he local
utility grid?

Depending on the size of your solar system, you may have additional financial benefits
as you can sell your power back into the grid and may be reimbursed by the utility.

Connecting a solar power system to your local grid is regulated by your utility and you
should obtain information through Solar Sales or your power supplier before you decide
to purchase a system. The two main options utilities offer are either net metering,
where one meter has a dual purpose of counting how much energy you are producing
with your own system, or the other possibility being that you are required to have two
individual meters. One of the meters will count the power you get from the utility and
the second will measure the power you are generating and feeding back into the grid.

" Subsidy is subject to change due to government policy. Please check with our team or your
local authorities



Consumer Guide to Grid Connected Power Systems

11. How long will a solar system last?

Solar technology is a mature and
proven technology and has been
continuously improving in
efficiency. The longevity of solar
modules is best displayed by their
use in space technology or
satellites which are circling our
planet. Life expectancy for solar
panels is in the 25 years plus
range. No moving parts and
components which are
encapsulated in glass, EVA and
tedlar, held together by sea grade
aluminium frames and
manufactured in dust-free factories
ensure such long life cycles.

Besides the solar modules, there is an inverter which converts the DC power from the
solar array to grid compatible AC power. It uses highly sophisticated electronic
components and reaches efficiencies of up to 98% and can get up to 10 years

warranty.

12. How much system maintenance is required?

Preventive maintenance is the least costly of all maintenance! Throughout Solar Sales’
over 25 years of experience with PV systems, we have observed that the amount and
type of maintenance performed directly affects performance and lifetime of a system.
Grid connected solar systems require much less maintenance than stand alone remote
area solar systems or even conventional power generators.

The maintenance for grid connected systems can be summarized as follows:

Check cable connections
Check shading and cleanliness of modules
Check inverter operation

As you can see from the above list, taking care of a solar system is fairly easy.
Especially with modern inverter technology it is possible to use datalogging and
monitoring technology which display faults in the system and make maintenance even

easier.
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Annex 1: State contacts for funding information

Australian Capital Territory
Master Builders Association of the ACT (for the ACT Government)

Website: www.heat.net.au/subsidies-rebates.html
Ph: (02) 6260 6165 Email: info@heat.net.au

New South Wales
Department of Energy, Utilties and Sustainability

Website: www.seda.nsw.gov.au/ren_cashbackoffer.asp
Ph: (02) 8281 7777 Email: solar@deus.nsw.gov.au

Northern Territory
Department of Primary Industry, Fisheries and Mines

Website:
http://www.nt.gov.au/dpifm/Minerals Energy/MakeTheSwitch/index.cfm
Ph: 08 8999 5194 Email: maketheswitch@nt.gov.au

Queensland
Environmental Protection Agency

Website:
www.epa.qgld.gov.au/environmental management/sustainability/enerqgy/
Ph: 1300 369 388 Email: renewable.rebates@epa.gld.gov.au

South Australia
Department for Transport, Energy and Infrastructure (DTEI)

Website: www.sustainable.enerqgy.sa.gov.au/pages/programs/
Ph: (08) 8204 1888 Email: _energy.sa@saugov.sa.gov.au

Tasmania
Department of Infrastructure, Energy and Resources

Website: www.dier.tas.gov.au/energy/Rebates.html
Ph: 1300 135 513 Email: transport@dier.tas.gov.au

Victoria
Sustainability Victoria

Website: www.seav.sustainability.vic.gov.au/renewable energy/policies and in
itiatives/pv_rebate/index.asp
Ph: (03) 9655 3222 Email: info@sustainability.vic.gov.au

Western Australia

Sustainable Energy Development Office
Website: wwwl.sedo.energy.wa.gov.au/pages/pvrp.asp
Ph: 1300 658 158 Email: energysmartinez@energy.wa.gov.au
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Contact Solar Sales
Telephone: +61 8 9477 5888
Fax: +61 8 9477 5899

Email:
info@solarsales.com.au

Website:
www.solarsales.com.au




