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Joule Logic Pty Ltd – A consultancy
A renewable energy consultancy now in its 11th year. Provides 
Energy project development engineering and environmental and 
planning services.   

FIRE Developments Pty Ltd 
A renewable energy company set up in 2012 specifically for the 
Flinders Island Project. It is a joint venture owned by Joule Logic 
and Nichols Farms. 



Fire Developments’ only asset – a wind turbine

• A 300 kW Enercon wind turbine on a 
30 metre high tower, installed on 
Flinders Island

• Purchased “as is where is” off the 
wharf in Hobart from the Australian 
Antarctic Division in 2012. It had been 
sitting there for 8 years.

• Generates 1100 MWh per year –
Approximately 25% of Flinders Island 
load. 





Planning, design and construction management
• The Development Permit and all other regulatory requirements were 

produced by Joule Logic

• Joule Logic negotiated the Connection Agreement and the Power 
Purchase Agreement with Hydro Tasmania

• ABB designed the control and communications interface between Hydro 
Tasmania’s power station and the wind turbine

• URS (now AECOM) designed the foundations

• Joule Logic did the protection studies, voltage control studies, earthing 
design, connection switchboard design and commissioned the wind 
turbine.



Transport
• Thirteen semi-trailer loads 

of turbine components 
and construction 
equipment had to be 
transported.

• Roll-on roll-off transport 
to Flinders Island was 
available but expensive

• Prime movers were not 
transported, just the 
trailers. A single prime 
mover was left on the 
island for the duration of 
the construction.











Foundation construction
• Two stage pour used (not 

typically done).

• A special concrete mix 
was developed to avoid 
having to import sand 
onto the island

• No concrete batching 
plant was available on 
the island

• Two agitator trucks and 
pre-mixed aggregates 
avoided the need for a 
batching plant













Turbine erection
• Managed erection with 

a single crane

• Erection took two days 
of crane time

• Special lifting gear was 
required to manage the 
rotor “flip”

• Approximately $30K of 
special tooling required 
to be purchased.











Commissioning
Tests were done to demonstrate technical aspects such as:

1. The ability of the wind turbine to follow a power limiting setpoint 
provided to it by Hydro Tasmania’s Power Station

2. Set point step change response

3. Power factor compliance

4. Low voltage ride through performance

5. Behaviour of turbine on loss of communications with the power 
station control system



Power limit set point tracking
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Breaker opened on a 
diesel get-set, sending the 
setpoint for the turbine 
higher



75kW set point step change response
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Data recording sample rate was 0.1 seconds, but SCADA 
data refresh rate was not that high – hence “steps” in the 
trace of wind turbine output



Enercon control systems (2003 vintage!)
Some other Enercon control system capabilities that are helpful for 
isolated power system operation include:

1. Storm control – the turbine de-rates at 25m/s but doesn’t stop 
generating until 35m/s

2. dP/dt control, also called “ramp rate control” limits the rate that 
power output is increased under all circumstances

3. Extreme frequency power limitation response

4. No stopping of turbine to change generator windings from the low 
speed to high speed or star/delta change

5. Low voltage ride through performance of full power converter 
system



Operation – Evolution of generation



Operation – Why has generation increased?
Fire’s wind turbine’s output is less constrained because:

1. Some other wind turbines, installed in 1988, have been de-
commissioned after 30 years of operation;

2. Flinders Island’s load has increased;

3. Hydro Tasmania have installed a battery, diesel uninterruptible 
power supply (DUPS) and dynamic resistor bank enabling “diesel 
off” operation. This means that there isn’t a diesel running on 
minimum output during high renewable energy output times; 

4. Under the connection rules, FIRE’s wind turbine gets dispatched 
prior to any subsequently installed generation;

5. We now have more critical spares to reduce downtime.



Operation – What caused low generation months?
Generally caused by failures that we don’t have spares for in Australia. 
It typically takes 4-6 weeks to get parts from Germany. Examples are:

1. The battery box, which powers the blades into the feathered 
position during emergency stops) failed;

2. The slip ring unit which transfers power and information to the 
rotor, failed;

3. Multiple lightning strikes causing damage;

4. Multiple printed circuit board failures;

5. A pole shoe failed in the generator.

The mechanical parts of the turbine have run faultlessly. All faults have 
been due to electrical/electronic parts mostly printed circuit boards.



Key learnings - construction
1. Crane costs and transport costs are high in remote areas. Roads and 

bridges are problematic for larger wind turbines. If possible utilise 
multiple smaller wind turbines rather than a single large turbine.

2. Managing quality of construction is essential. Having “doubt” about 
the quality of concrete (as an example) is not acceptable.

3. Have the wind turbine manufacturer’s support during construction 
and commissioning.

4. Make sure that the protection systems, control systems, metering 
systems, earthing systems are designed and installed properly. Poor 
design makes operation and maintenance unsafe and expensive 
and more prone to lightning damage.



Key learnings - operation
1. Keep looking for ways to increase renewable energy penetration so 

renewables are not constrained. 

2. Train your operators to maintain the turbine/s. Give them an 
incentive based on availability of the turbine, or its energy output. 

3. Keep a comprehensive set of spares of electrical components such 
as printed circuit boards. Spares are cheap compared to lost 
generation.

4. Buy the right technology. Make sure that the turbine’s 
manufacturer (OEM) is reputable and competent and supportive, 
and spares will be available for the life of the project from the OEM 
or others. Remember Senvion, NEG-Micon, AN Bonus, Gamesa, 
Enron, Zephyros?


