
Energy use in Uralla Town and Shire  

Uralla's electricity is connected to a national
transmission grid and the powerline network across 
the Shire is fed from three key connections. Right now 
electricity is primarily generated from non-renewable 
coal though renewable energy now makes up about 13%. 
This renewable energy is mainly from hydro and wind 
     though rooftop solar PV is rapidly growing with 10% 
         of Uralla residents owning a system. The Uralla 
            Shire uses around 25,000 MegaWatt hours of 
             electricity each year with the township of Uralla
             using about 40%  (11,000MWh p.a.). It's 
              estimated that          70% of electricity is for 
             household use 
            with electric 
         hotwater  being a
     key factor.  

The energy context 25,000
MEGAwatt hours

E

What energy is used? Electricity in Uralla

URalla

Bundarra

Shire facts > Population:          6,000 
> No. households:  2,300 
> No. businesses: ~600                                     

Firewood in Uralla

Uralla's primary energy needs (excluding transport) 
are meet by electricity and firewood with a modest 
use of LPG gas. Electricity is used for a range of daily 
business and household needs such as lighting, heating, 
hot water, equipment and appliances. Locally sourced 
firewood is used extensively across the region for 
heating households.The Shire doesn't have a gas 
pipeline connection however LPG bottled gas is 
used for heating, cooking and some industry.    
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at about 2AM in part when hot water
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Demand is quite stable through 
the day and starts to rise in 
the evening with residential use 

Over 60% of households use firewood for heating 
sourced predominately from fallen timber on 
farming land. Wood is potentially a renewable 
resource however existing Ironbark resources in 
the region are being depleted and consideration 
needs to be given to pollution and other environ-
mental impacts to ensure its use is sustainable. 
In addition, the way we currently burn wood 
is inefficient with majority of the energy
content lost up the chimney rather than 
heating our homes.    
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Appliances

Appliances (such as televisions and fridges) and
IT equipment (such as computers) can consume 
substantial amounts of power. Fortunately there has 
been significant progress in improving both their 
efficiency and the information available to consumers 
to assist with better product selection. Many 
appliances include an energy star rating which 
makes it easy for 
consumers to 
choose a more 
efficient 
product. 

Electrical appliances account for 
the largest proportion of household consumption 
(35%).  Old appliances (such as fridges)generally 
draw higher operating and standby power and are
particularly good targets for upgrades.  Measures 
such as Minimum Energy Performance Standards
(MEPS) and Energy Labelling, help to guide 
improvement in energy efficient appliances.  

> MEPS and Energy Labelling are  
   already driving savings. 
> Choosing efficient appliances 
   targets the largest source of
   household energy consumption 
> New (efficient) appliances can 
   have an unpredictable impact on 
   total energy use (e.g. a new 
   appliance might be used more).

Best available appliances 
compared to average: 
MEPS program impact 
(over ten years):

60-80% less energy

10% saving in total energy

> Informational campaigns about 
   energy labelling is low cost simple 
   to communicate and effective.
> Trade in programs can also 
   encourage the removal old 
   appliances from operation.

> About a 7% saving can be expected 
   at little to no cost 
> Replacement of old appliances is
   is done when they are due for 
   retirement.

Energy efficiency

Electricity consumption 
feedback/monitoring: 4 to 12% saving

%
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Heating and cooling

Heating and cooling provides buildings with
controlled internal temperatures: this  typically 
consumes by far the most energy in a building, often 
more than lighting and general appliances combined.  
Heating uses a variety of sources: electricity, gas and 
wood; while most residential cooling is achieved 
through electric air conditioning.

Energy used for space heating in Uralla is high 
(~25% of household energy). The availability of fallen 
timber means a high proportion of space heating uses
wood (~50 to 75% of households). We estimate that 
half of households have an air-conditioner, but some 
are rarely used, resulting in quite a low contribution
to energy consumption (~3.5%). The best options for 
space heating are efficient pelletised wood heaters or 
small output reverse cycle air-conditioners. However 
the energy saving is low if wood is already being used.

> Traditional wood heaters might  
   be preferred to electric appliances 
> The savings from improvements
   to space conditioning is relatively 
   small (as wood heating is widely 
   used).

> Minimum Energy Performance
   Standards (MEPS) are already 
   driving improvements in the 
   efficiency of space conditioning
   appliances. 

> A new air conditioning system
  (3 kW) for a standard home 
  costs  around $1500.

Energy efficiency

Heating | replace panel heater or old 
gas heater with reverse cycle AC:

Cooling | replacing an old AC unit: 50% of total energy

80% of total energy

%
%2-20  

between
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Lighting

Lighting upgrades can play a 
significant role in reducing 
energy use, particularly for 
non-residential uses. Highly
efficient LED lights for 
example, use approximately 
one-fifth the energy of a halogen 
downlight. 

Councils also have significant 
lighting energy use - with street 
lighting often contributing more 
than 50% of their total energy use.

Lighting makes up around 10% of Australia's energy 
consumption. The relatively recent use of halogen
downlights in some households means that the 
proportion of energy used for lighting in these homes
is even higher. 50% of all lamps are incandescent or 
halogen types which are obvious targets for 
replacement. Replacing halogen with high quality 
efficient LED alternatives can save 80% of the energy 
used in lighting.

> Simple and effective energy saving.
> Easy to communicate. 
> Often individual household savings
   are small even though they offer a
   good return on investment.

Potential energy saving from replacing halogen 
with LED:

7% of total energy

> Bulb replacement programs have
   been successful in the past. 
> The NSW Energy Saver Scheme 
   supports replacement of lamps.

> LEDs are now cost competitive 
   with other lamps. 
> Paybacks depend on how many 
   hours per day a light is in use. 

Energy efficiency

- Commercial lighting:
- Household energy:

30% of total energy

%
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Building fabric upgrades

Improving the 'thermal fabric' of buildings (the walls, 
roofs and floors) can be an effective way of limiting 
the heating and cooling required to keep indoor spaces 
comfortable. Key measures include: insulating walls, 
                                    ceilings and floors, double glazing 
                                         and shading windows, and draught 
                                           proofing. The key measurement 
                                            for residential thermal 
                                            performance is heating and 
                                            cooling demand, which in 
                                            Australia is generally measured 
                                            in a NatHERS star rating of up 
                                            to 10 stars (with the minimum 
                                            for a new dwelling at 6 stars). 

Most houses built before the year 2000 have 
limited or no insulation. Houses without insulation 
have poor thermal performance. Draughts and 
large glazed areas are also factors in poor thermal 
performance. An average house without insulation 
can be improved by 3 to 4 stars with addition of 
insulation. This equates to a 50% energy saving for 
space conditioning.

> Low hanging fruit like draught 
   proofing and most insulation 
   achieves large savings at low cost 
   and effort. 
> More intrusive measures become 
   cost prohibitive. 

Potential energy savings of upgrades a base (1.4 star) home:

50% energy saving

> It is relatively straightforward to 
   insulate ceilings. 
> Insulation is more complex for 
   walls and floors, but is still 
   possible (e.g. using spray foam). 
> Draught proofing is a 'no brainer'. 

> Ceiling insulation costs around
   $5-10 per m2 

> Full retrofit of house from base to 
   (excluding double glazing) 
   is around $60/m2 

> The average cost of double glazed
   glass is around $10,000 per 
   household.

Energy efficiency

+ Draught proofing, shading and  
   double glazing (7 star):

 + Roof insulation to R4 (3.5 star):

80% energy saving

R4 70% energy saving + Wall and subfloor insulation (5.5 star): 

%
%12-20  
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Solar Photovoltaic (PV) Panels

Solar electricity, also known 
as solar photovoltaic (PV) 
electricity, is electricity 
generated by converting 
sunlight directly 
into electricity using 
solar panels.

Uralla has excellent climatic conditions for 
solar.  The total rooftop solar capacity in Uralla is 
estimated to be nearly 8MW (the equivalent of 
2,000 large household systems of 4kW each), based 
on an available rooftop area available of around 
82,000 m2. Using all of this roof space could meet 
about 40% of Uralla's total annual energy demand.

> The solar PV industry is well 
   established. 
> Very positive community
   perception and acceptance.

Total capacity:

Annual generation:

7,950 kW

11,000 MWh

> Rooftop solar, which is "net-
   metered" is already highly 
   feasible in Australia 
> High penetrations are technically 
   achievable but there may be 
   constraints to electricity networks
   as more systems are connected. 
> Solar energy is only generated 
   during the day.    

> The effective price is around 
   16 c/kWh to 18 c/kWh 
> If majority of power consumed 
   on-site, solar is already cost 
   effective, because any energy 
   generated that is unused on site
   is usually 'fed back' into the
   electricity system at a lower price. 

Generating on-site

Existing capacity: 830 kW
(i.e. total solar PV capacity already installed)

%

40
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Wind turbines

Wind power captures the energy 
of the wind by turning the  blades 
of a wind turbine, which drives a 
generator that in turn produces 
electricity. Wind power is one of 
the fastest growing and most 
cost-effective renewable energy 
sources, having expanded globally 
at an average of 30% per annum 
over the past 10 years  (Global 
Wind Energy Council).

The total wind resource in the region is high. 
Accounting for appropriate land uses, elevations, 
and population data, the wind farm capacity in the 
Uralla area has been estimated at 1,500MW. Uralla
lies on tablelands with a good wind resource and 
predominantly grazing farmland that is suited for 
wind turbines.

> Community acceptance of wind 
   farms is often linked to who 
   receives the benefits of the 
   energy generated.
> There is 'misinformation' about 
   health effects that have falsely 
   impacted the perception of wind.
> Successful community wind 
   farms already exist in Australia.

Total capacity

Annual generation

1,500 MW

3,500 GWh

> Well established technology. 
> Integrates easily into grazing 
   farmland with minimal footprint. 
> Needs to be located near 
   transmission infrastructure to 
   be able to export energy back 
   into the electricity grid.

> Wind turbines are the lowest cost 
   renewable energy.
> Small wind farms are already 
   generated energy for regional
   towns in Australia.

Generating nearby

Lots
over 500%

This potential annual generation is far beyond the
needs of Uralla!
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Bioenergy

Electricity generation from biomass uses the burning 
of organic matter (e.g. crop waste) to produce heat 
energy or electricity. It can be used directly for 
heating at all scales (e.g. wood is a type of biomass). 
On a commercial scale biomass is burnt to produce
either heat to supply district heating or to produce 
steam for power generation. 
The creation of biogas (from the 
breaking down of biomass) is 
undertaken either actively 
in a biodigester, or passively 
by capturing ‘waste’ biogas
from landfill sites or from the 
treatment of sewage.

Productive land in the Uralla Shire is 
primarily pasture land for grazing. Forestry activity 
and saw milling occur in neighbouring shires, but not 
within the Uralla Shire. Fallen hardwood is available 
as a resource in the area, but this is currently used 
for space heating (a high percentage of household 
use wood heating). 
The Shire's waste is a reasonable source of biogas. 

> Biomass has generally 
   positively perceived  
> Bioenergy is not a  well 
   established industry in Australia

Annual biomass yield

Annual generation:

32 kt 

40 GWh

> Limited bioenergy resource in 
   Uralla Shire.
> Municipal waste and unutilised 
   pasture grasses are the best 
   sources.

> Cost varies depending on 
   technology and type of biomass. 
> The effective price varies from 
   around 9 to 20 c/kWh.

Generating nearby

155
%



The technology The opportunity

Desirability Feasibility Viability

Estimated 
potential 

contribution 
to ZNET

Concentrated Solar Thermal 

Concentrated solar thermal (CST) technology uses 
the heat of the sun rather than light, to generate 
electricity. It uses lenses and reflectors to 
concentrate sunlight, which 
then heats water, oil 
(or another fluid) 
to produce steam 
to drive a 
turbine to 
produce 
electricity.

CST requires direct solar beam radiation. 
This is a plentiful resource in Uralla the land area 
available for CST is also very good (and the same as 
that for utility solar PV).  Reports have shown that 
CST of 10-15 MW capacity with storage is good for 
end of grid locations (which Uralla is) to improve 
network capacity.

> Positive public perception. 
> Would identify Uralla as a leader 
   in CST globally. 
> Investment in CST would benefit 
   industry in Australia.

Total capacity:

Reasonable CST size 
for Uralla:

2,000 MW

Around 5 MW

> CST is technically feasible with 
   examples operating in countries 
   like Spain, Germany and the 
   United States, however this 
   would be first of a kind project 
   in Australia.

> The effective cost of electricity
   for large systems is around 
   25 to 40 c per kWh.
> For smaller systems (below 30MW)
   the effective cost of electricity is 
   even higher (up to 60c per kWh). 

Generating nearby

Annual generation 7,400 GWh

Lots
over 500%
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Large-scale Solar PV 

Solar electricity, also known as solar photovoltaic 
(PV) electricity, is electricity generated 
by converting sunlight directly into 
electricity.  Large or "utility" 
scale solar PV uses the
same technology as 
rooftop solar panels. 
Utility scale solar PV 
is suited to country 
locations with low 
population density but 
with close proximity to 
appropriate grid connections.

Uralla has a high solar exposure and available land 
for utility scale solar. Accounting for appropriate l
and uses, elevations, and population data, the solar 
farm capacity in the Uralla area was estimated at 
2000MW (the equivalent of 500,000 large domestic
 sized systems!). 

> Solar PV is a low cost and 
   well established industry. 
> High positive perception. 

Total capacity:

Annual generation:

2,000 MW

5,000 GWh

> Utility scale solar is highly 
   feasible in Australia with a 
   number of medium sized projects
   in operation. 
> There are potential capacity
   issues for the local electricity 
   network when connecting utility 
   scale generation.

> The effective price is around 
   14 c/kWh to 16 c/kWh. 
> Declining cost of solar PV should 
   improve viability over time. 

Generating nearby

This potential annual generation is far beyond the
needs of Uralla!

Lots
over 500%
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Renewable energy

Many renewable energy sources 
already exist in Australia.
Achieving zero net energy for 
Uralla under this option  involves the
purchase of energy from existing 
renewable sources. Renewable 
electricity  is usually accredited 
through the government's GreenPower Program, and 
can be purchased through a purchase agreement 
directly with a renewable energy supplier, or by 
choosing GreenPower from an energy retailer. 
Options to purchase renewable bottled gas (e.g. biogas) 
and sustainably sourced wood are also possible. 

If every business, household and institution in 
Uralla bought 100% renewable energy through an 
their electricity retailer or through a group purchase 
of renewable energy the local electricity supply would 
this would meet over 90% of the conceptual target 
of zero net energy (as electricity is the main 
component of Uralla's stationary energy). Sourcing  
bottled biogas and sustainable wood allow Uralla to
meet the zero net energy target.

> Importing renewable energy 
   does not provide local social and 
   economic benefit. 
> May be more attractive as an 
   interim option while local 
   generation opportunities are 
   being developed.

> No technical constraints for 
   electricity. 
> The production of biogas is 
   not mature in Australia.  

> The retail price of GreenPower is 
   around  5 - 8c per kWh more than 
   fossil fuel energy. 
> Group purchase of 100% 
   renewable energy could be price 
   competitive with existing 
   household contracts.

Importing or purchasing
%100

The energy would however not be generated within 
Uralla or nearby to Uralla and would likely be sourced 
from a commercial renewable energy generator with 
a grid connection to Uralla.
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