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Using the sun to generate electricity
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Solar panels information sheet

What are the benefits?
How does it work?
What is the cost?
Where can I purchase a system?

Graham Green      February 2011
ggreen@southernmidlands.tas.gov.au  Ph 62545048 or 0422 936027

1.0
Introduction

In Tasmania’s Midlands solar energy is an asset that has relatively untapped potential to provide some or all of our energy requirements.  Now is a good time to make the switch to solar as electricity prices are beginning to soar and there is increasing need for more of Australia’s energy needs to be derived from renewable sources.  Now that Tasmania is connected to the national electricity grid through Basslink, a proportion of the State’s energy is derived from coal-fired power.  By generating electricity at home a contribution is made to reducing Australia’s greenhouse gas emissions.

There are two main ways in which a householder may capitalise upon solar energy: i) a solar hot water system, and ii) a photovoltaic solar panel system for electricity generation.  This report covers photovoltaic solar panel systems (grid connected only) - solar hot water systems are covered in another report which is available on the Southern Midlands Council website:
http://www.southernmidlands.tas.gov.au/site/page.cfm?u=287#e342

Adopting a combination of solar options and energy efficiency measures in the home can bring householders close to neutralising their energy bills.  Switching to a solar hot water system can reduce energy consumption by around 30%.  Energy efficiency measures such as improving insulation, eliminating drafts, and switching to energy efficient lighting and appliances can reduce energy use significantly.  After hot water heaters, the largest power users in a typical Tasmanian home are heaters, old refrigerators and freezers, electric stoves, halogen downlights and large plasma TVs.  Reducing the usage of these where possible, or replacing them, will lead to large savings on an electricity bill.  The balance of household energy demand may easily be met by generating solar electricity through a grid-connected system.  It may also be possible to generate some revenue if electricity generated beyond requirements is exported back to the grid.
This information sheet provides information to householders who are considering the switch to solar.  It will assist in determining: what size of system to purchase; what type of panels to get; how to maximise the efficiency of solar panels through correct orientation; what the likely cost will be; and where solar panel systems can be sourced.

2.0
Solar resources & generating capacity

The potential to generate electricity from solar panels will vary across different parts of Tasmania. Hobart has annual average sunlight hours of 6 hours/day (Figure 1). There are no figures available for the Midlands but it is likely that the sunlight hours are higher due to the low rainfall. 
Figure 1: Sunlight hours for Hobart
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One of the most commonly purchased grid-connected solar panel systems (1.5 kilowatt) will produce an annual average of 5.3 kilowatt hours of electricity per day in Hobart, which is about 30% of the average daily energy usage.
Average annual household (3 people) electricity consumption in Australia is about 18 kilowatt hours of electricity per day and increasing
.
A 5 kilowatt solar panel system would be required to cover all electricity consumption in an average household (3 people). 
A much smaller system (e.g. 2.5 kilowatt) could meet requirements in an average household if combined with solar hot water and the household energy efficiency measures mentioned in Section 1.0.
3.0
How do solar panels work?

A solar panel consists of an array of photovoltaic cells which consist of a positive and a negative wafer of silicon placed under a toughened layer of glass.  When exposed to sunlight electron activity is stimulated within the cells and a DC electrical current is generated.  This DC current is fed into a grid-feed inverter which converts the DC from the panel into 240v AC, at the same frequency and phase as mains power.  Some of the generated electricity may be used within the house with excess exported to the mains power grid.  In low sunlight conditions or at night, your house draws energy from the grid as per usual.
The advantage of grid-feed systems is that batteries are not required therefore making them cheaper.  The disadvantage is that if the grid fails, the grid-feed inverter will not produce any electricity. 
.  Once installed, a PV system requires very little maintenance (especially if no batteries are used), and will provide electricity cleanly and quietly for 20 years or more.
The efficiency of most solar panels is about 18% which means that 18% of the sun’s energy hitting a panel will be converted to electrical current.  The remaining energy is lost in reflected light and heat generation.  Solar panels with much higher conversion efficiencies have been produced but they are not currently commercially available.  Solar panels usually have a warranty to maintain a high efficiency of output for 20 - 25 years and have a physical lifespan of 30 - 40 years. 

3.1
Types of solar panels

There are three types of silicon panels: polycrystalline, monocrystalline and thin film amorphous panels.  Of the crystalline panels, monocrystalline are considered to be the better choice as they are more efficient than the polycrystalline panels. 
Amorphous thin film panels are a newer technology and contain less silicon than the crystalline panels.  Thin film panels may be the ideal choice for Tasmanian households as they provide exceptional performance in low light and shady conditions.  They do however require more roof space per unit of output.
4.0
Important considerations
4.1
Orientation of panels
It is important to install solar panels to maximize the amount of sunlight that they receive.  In Tasmania, panels should be orientated as close to north as possible with a tilt angle of about 30°.  The recommended tilt angle is latitude minus 10° for grid connected systems
.  For flat or low sloping roofs, panels should be mounted on frames with adjustable tilt angle.
4.2
Shading and air flow

Crystalline panels need to be cool.  Output efficiency decreases by 0.5% per degree celcius over 25°C, hence good ventilation is required at the back of the panels3.  Crystalline panels are also affected by shading.  Even part shading of one panel will significantly reduce the output from the whole array of panels. 
4.3
Space required

About 12 m2 of roof space is required for a 1.5 kW solar panel system using crystalline panels.  An equivalent system in amorphous thin film panels would require almost 20 m2. 
4.4
Do components meet standards?

To be eligible for the Australian Government’s Solar Credits Scheme (Section 5.1), solar panels must be certified to international standards.  Installers should be asked to supply proof of certification.  An accredited installer should be used.  This is vital to the safety and reliability of a solar panels installation.
Grid-connected inverters must be approved for connection to the grid in Australia by complying with AS4777 and having a current Certificate of Suitability
.
4.5
Maintenance and ongoing costs

The beauty of photovoltaic solar panel systems is that they are virtually maintenance free and have very good warranties on panel electrical output (usually 25 years).  Efficiency will be maintained if panels are cleaned at least annually. Inverters usually have a warranty of 5 years and are potentially the weak link in the system.  It is likely that the inverter would need to be replaced at least once during the lifetime of a system.  Inverters for a 1.5 kilowatt system are currently about $1000, but prices are trending downwards.

5.0
Solar power costs and revenues
The current retail cost of a solar panel photovoltaic system is about $6 per watt installed.  Hence a 1.5 kW system (currently the most commonly installed domestic system) can be purchased for about $9,000.  Prices do vary according to the type and quality of the system.  In Tasmania, system cost can be reduced by about 50% if purchasers are eligible for renewable energy certificates (RECs) under the Solar Credits Scheme (section 5.1).  In Tasmania, the cheapest 1.5 kilowatt systems can be purchased for as little as $3,000 installed (net price after Solar Credits have been accounted for).
5.1
Solar Credits Scheme
Many households are eligible for the Australian Governments Solar Credits Scheme.  Under this scheme ‘small generating units – SGUs’ are eligible for an allocation of renewable energy certificates (RECs) which have a current value of about $40 each, however this value can fluctuate.
The first 1.5 kilowatts of installed renewable energy capacity is currently eligible for an increased amount of RECs.  A 1.5 kilowatt system in Tasmania currently qualifies for ~110 RECs (4x the normal rate) equivalent to a total value of about $4,400.  RECs are often provided as a point of sale discount by a supplier meaning that 1.5 kilowatt systems can currently be purchased at an approximate 50% discount with RECs taken into account.

Wind turbine, solar hot water and micro-hydro systems are also eligible to receive RECs under the Solar Credits Scheme.
5.2
How much will my electricity bill be reduced by?
A 1.5 kilowatt grid connected photovoltaic system will produce approximately 1900 kilowatt hours of electricity per year in Tasmania (about 30% of average annual consumption – see Section 2.0).  At current electricity prices the electricity generated by a 1.5 kilowatt system would be equivalent to about $420/year, however this value will increase as electricity prices continue to increase.

Tasmanians currently get the poorest return of all Australians for their generated solar electricity.  All other States receive at least double the rate that Tasmanians do for the solar energy that they produce.

Tasmania uses a ‘net’ metering system.  On installation of a solar panels system a bi-directional digital meter is installed. This meter measures both the energy consumed from the grid and the energy generated that is exported back to the grid.  The meter displays both readings.  Tasmanian consumers are credited for the electricity that is exported back to the grid at the same tariff as they are currently paying for electricity (22 cents per kilowatt hour).  
Some States have adopted a ‘gross feed-in tariff’ system whereby householders are credited for all the electricity generated by their solar panels – not just the electricity exported back to the grid. ‘Gross metering’ provides an additional financial incentive to install solar panels.  

6.0
Suppliers
Local expertise and technical advice…

Mark the Spark
Mark Mather, PO Box 37, Snug 7054. 

Ph 6267 4121

markthesparky@bigpond.com

http://www.markthespark.net.au
Powercom Systems P/L

72 Browns Road, Kingston 7050

Ph 6229 7966

http://www.powercomgroup.com 

Good quality systems at competitive prices with an interest-free payment plan…

Origin Energy

Ph 1300 791 468
http://www.originenergy.com.au/2100/Solar-electricity
Good range of quality products and willingness to negotiate on price…

Energy Matters
Ph 1300 727 151

http://www.energymatters.com.au/
Packages at the budget end of the spectrum…

NUEnergy 

Ph 1300 768 225
http://www.nuenergy.com.au
Beyond Building Energy
Ph 1300 152 871
http://www.beyondbuildingenergy.com
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