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Cost The capital cost of the ice thermal storage system and the associated inlet air-cooling plant was 
approximately 70% of that of an additional generating unit to provide a similar increase to power station 
capacity. Steel structures are a substantial part of the installation at this marine location. Major units of 
steel items include:  Freezer Coils 
  Structural Steel 
  Roof Purlins 
  Pipe Work

After-Fabrication Galvanizing was selected on economic grounds and to withstand the greater risk of 
condensation on steel work, due to the cooler temperatures around the ice tank and on general proof of 
performance at similar locations around Darwin. Finally as added security, the steel reinforcement of the 
ice tank was galvanized to ensure very long service life. The galvanizing work involved several companies 
and was sourced from Northern Territory, Queensland, New South Wales and South Australia.

Inlet Air Cooling for Gas Turbine Plant Details The Channel Island Power Station has 
five Frame 6 gas turbines, built by John Brown Engineering under licence from General Electric, 
plus one Mitsubishi steam turbine. Two of the gas turbines are fitted with heat recovery steam 
generators (HRSG’s) and the steam produced in the HRSG’s drives the Mitsubishi steam turbine. 
The output of this high efficiency combined cycle block is ninety-six Megawatts. Inlet air-cooling 
is fitted to the other three gas turbines, increasing output of each gas turbine to thirty-eight 
Megawatts for up to five hours per day, compared to their site rating of thirty-two Megawatts 
without cooling. The inlet air-cooling system utilises refrigeration to produce approximately 1500 
tonnes of ice in two concrete tanks. Each tank is 15.2 metres by 13.8 metres wide by 7 metres high 
and is filled with water to a depth of 6.5 metres. The refrigerant system passes through a bank of 
coils stacked inside each concrete tank and ice forms on the outside of the coils to a thickness of 
sixty-five millimetres. More than 55% of the water in each concrete tank is converted to ice when 
a full complement of ice has been made. To build this capacity of ice takes sixteen hours, normally 
overnight using excess off-peak capacity. Upstream of the air filter of each gas turbine, a ‘wet air 
cooler’ has been constructed, where combustion air for the gas turbine is drawn through a cooling 
tower fill in counter-flow to the chilled water. The ‘wet air cooler’ is basically a large evaporative 
cooler, which uses chilled water for maximum cooling. In ‘ice cooling’ mode, chilled water from the 
concrete tanks is pumped to the ‘wet air cooler’ and gravitates through the cooling tower fill, then 
is collected in a sump at the bottom of the ‘wet air cooler’, after which it is pumped back to the 
concrete tanks. Chilled water is delivered to the wet air coolers at approximately two degrees 
Celsius and the return water is typically twelve to fourteen degrees Celsius.

The growth of the City of Darwin heralds increasing Australian links with South East Asia and has brought with it the need for development of 
infrastructure in similar coastal tropical climatic conditions. This South East Asian link has been highlighted by the development of oil and gas 
resources in the Timor Gap, with significant expansion of this activity now on the move. Likewise the progressive increase in the Defence Force 
presence in the North has added to infrastructure and urban expansion. This growing port city was given further impetus recently as the base for 
Australian and United Nations involvement in East Timor and the many support facilities involved. A continuing growth in the need for electricity has 
been addressed by the recent installation of an ice thermal storage system at the Channel Island Power Station operated by the Territory Government’s 
Power and Water Authority. The project was a cooperation of Baltimore Aircoil Australia Pty Limited, White Refrigeration and Tafair.

CHANNEL ISLAND POWER STATION
MIDDLE ARM, DARWIN HARBOUR, NORTHERN TERRITORY

Location Darwin Harbour is some 1000 square 
kilometres, an area 18 times larger than Sydney 
Harbour, and is affected by tides of up to 8 metres. 
Channel Island is located in one of the three arms 
of the harbour and although there is very little 
wave action and certainly no surf, the tropical 
environment and the proximity of the power 
station buildings to the harbour makes the location 
an ISO Category 3 or 4 area. In Darwin, daily 
maximum temperatures typically range from 
thirty-one to thirty-five degrees Celsius and there 
is heavy reliance on air-conditioning in modern 
office blocks that serve the increasing number of 
companies based in the Territory’s capital and the 
large hotels that cater for growing tourist numbers. 
The new gas turbine plant installed at Channel 
Island is designed to accommodate this need. To do 
so it has to meet the dual effect of the period of 
highest daytime temperatures, which both 
increases the use of air-conditioning and lowers 
the electricity output of conventional plants. In 
summary, the use of the new ice thermal storage 
system is an innovative solution to this problem of 
three coinciding factors:
 peak day temperatures
 drop in electricity generation.

 maximum air conditioning demand
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