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NATURAL GAS
Gas is defined as an air-like substance, a completely elastic fluid, which does not become liquid or solid at ordinary tempera​tures. It is a form of chemical energy, which is energy stored in the bonds of atoms and molecules. Generally people burn gas to produce heat. This heat energy can in turn be converted into mechanical energy and electrical energy.
Today natural gas plays a major role in the energy market. It is the most used gas by most Western Austra​lians. Our state possesses abundant fossil fuels, particularly natural gas and coal. They are both non-renewable energy sources because their supplies are limited and they draw on finite resources that will eventually dwindle. 
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Above - A North-west Shelf gas platform.
In 2007, black coal accounted for around 50 per cent of the total fossil fuel resources in the state. At this time, natural gas accounted for around 40 per cent and it was growing as more resources were being identified. According to the Western Australian Office of Energy, it is expected that natural gas will last around 164 years at the current levels of production in our state. Throughout Australia, there is more than a century’s supply of natural gas in reserve at current rates of usage, according to the Commonwealth Scientific and Industrial Research Organisation (CSIRO). 

Natural gas accounted for about 23 per cent of the world’s energy mix in 2008. In Australia, natural gas accounted for about 19 per cent of our 2008/09 primary energy needs.
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Above - A diagram demonstrating a typical accumulation of natural gas and oil in a fossil reef. 
Source: Western Power.
Natural gas is formed con​tinuously and naturally. It is a fossil fuel formed by decaying plant and animal remains, trapped beneath layers of sands, silt and rock over millions of years. It is stored at great pressure beneath layers of mud and rock. Large resources of this fossil fuel can make huge gas development and supply projects worthwhile. 

Natural gas is a combination of gases, consisting mainly of methane (CH4) with small amounts of ethane, propane and butane as well as nitrogen, carbon dioxide and traces of other gases. The proportions of the components can vary widely from gas field to gas field. 

Natural gas has minimal pollution problems. Once treated to remove unwanted substances it can't be tasted, seen or smelt. The burning of natural gas to generate electricity releases fewer greenhouse gas emissions than the burning of coal or diesel oil. Gas structures around the world contain widely varying proportions of carbon dioxide (CO2). However, it is estimated that the burning of natural gas emits around 30 to 50 per cent less carbon dioxide than coal and oil, as well as less sulphur dioxide.
Natural Gas – exploration
Natural gas is often found with oil but it is also found with little or no associated oil. The cost of oil and gas exploration is high, especially when deposits are concentrated beneath the sea-bed. Although measuring instruments can detect likely areas to explore, the only certain way to confirm deposits is to drill a test well. 
Drilling is an expensive gamble. There is only a slim chance that an exploration well (a "wildcat") will reveal a major find.
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Western Australia's sedimentary basins along the Continental Shelf may provide high yields of gas and some oil, but gas and oil deposits are difficult to find. Geologists working on these basins use seismographs (instruments for measuring and recording movement in the earth's crust) to locate folds in the subterranean rock which might contain oil or natural gas. Energy pulses (e.g. strong vibrations or compressed air “pops”) are created on the earth's surface and the resulting shock waves are measured on seismographs. From the readings, geologists can trace possible oil or gas fields.

One of the world’s most distinctive gas-producing areas is the North West Shelf Joint Venture, located in Western Australia’s Dampier Basin. The North West Shelf Gas Project is Australia’s biggest resource development. As the state’s largest producer of gas, the North West Shelf Project currently supplies about 65 per cent of Western Australia’s gas demand. Natural gas is mainly used for domestic and industrial purposes.
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Above - A method used for gas exploration.
The North West Shelf Gas Project began commercial production in 1980. The gas in this field is trapped in layers of porous sandstone more than 3km below the sea-bed. The area produces the full range of hydrocarbon products: natural gas, liquefied natural gas, liquefied petroleum gas, crude oil and condensate. The project includes three world-class, giant gas fields, which are North Rankin, Goodwyn and Perseus. The gasfields contain more than 33 trillion cubic feet (Tcf) of producible gas. This is an ample amount to provide for Australia’s gas needs for many years. 

The Western Australian Government is committed to developing other natural gas sources to ensure there are reliable, available fuel sources to meet our growing energy demands. Progress has been made to develop the giant natural gas resources of the Greater Gorgon area, located off Western Australia’s Pilbara coast. The first gas field in the Gorgon area was discovered in 1972 (refer to our “Gorgon gas field” section later in this fact sheet).
Natural Gas – recovery
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Above – Laying a pipeline
In 2006, there were four major natural gas transmission pipelines supplying the Western Australian gas market:

· The Dampier to Bunbury natural gas pipeline, which transports gas from the North West Shelf area to customers in the Geraldton, Perth, Mandurah and Bunbury areas. 
For more information http://en.wikipedia.org/wiki/Dampier_to_Bunbury_Natural_Gas_Pipeline

· The Goldfields gas pipeline, which transports gas from the North West Shelf to customers in the Pilbara and Eastern Goldfields regions, through to Esperance. 
For more information
http://www.bbpower.com/bbp-assets/other/goldfields-gas-pipeline.aspx

· The Parmelia pipeline, which transports gas from various fields in the Perth Basin to customers in the state’s south west.
For more information
http://www.pipelinetrust.com.au/4/4-5.html

· The Pilbara energy pipeline, which transports gas from the North West Shelf area to Port Hedland. 
For more information
http://epic.onlinepublicity.net/index.php?id=30

The commercial process of piping natural gas from land based gas fields is considered to be relatively easy. However, piping natural gas from beneath the sea-bed is difficult and has only been made possible by modern technology.
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To recover natural gas from off​shore wells, giant platforms are built in sections on land and towed out to sea for final assembly. They are virtual island towns, built on steel piles anchored to the sea​bed. Alternatively, a floating production facility, known as FPSO (Floating Production Storage Off take) can be used. As oil and gas are being found in deeper and deeper water, FPSO technology, with associated sub-sea wells, is being deployed. They support drilling programs, gas production and minor processing operations. They also contain helipads, cranes, radio masts, safety capsules and living areas for workers. 
The North West Shelf Venture currently has two offshore steel jacket platforms - North Rankin A and Goodwyne A. When commissioned in 1984, North Rankin A was the largest gas production platform in the world. The offshore facility is capable of producing 2,500 million standard cubic feet of gas per day.
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No one appears to have taken his methods seriously because kerosene lights continued to be in​stalled to light the streets of Perth for many years afterwards. Then in 1882, the City of Perth Gas Co. opened for business and installed the city’s first gas street lamps.
But production costs were too high and the company wound up its operations in the same year, December 1882.
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Above - Plans for a carburetted water gas plant at the Moore Street Gas Works.
The following year, the newly formed Perth Gas Company set about negotiating with the local government to supply the city with gas lighting. One of the first Perth buildings to be lit with gas was the Government House Ballroom in 1888. However, some residential streets did not receive gas for several years. Beaufort Street, for example, was still without gas as late as 1894. This is the same year when the Perth Gas Company produced its first electricity from a power station in Wellington Street.

While all this was going on, Fremantle was moving with the times. In October 1884, the Fremantle Gas Company installed its first gas street light. The Fremantle company also imported gas stoves “suitable for hotels, private houses or the more confined spaces occupied by bachelors”.

The gas street lights were turned off at midnight and were not lit at all during the week or so of each month when the moon was at its strongest. This “moonlight policy” continued until 1904. During this time, the gas company was facing competition from electricity and the Western Australian Electric Light and Power Company, headed by Mr C.J. Otte. 

A major turning point came when the Perth City Council decided to buy the Perth Gas Company and from then on, electric street lighting gradually replaced gas lighting. The last gas lamps were located on the Horseshoe Bridge and they were converted to electricity in 1923. 
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Western Australians experienced a dramatic expansion of the gas production system between 1925 and 1935. A new gasworks was built in East Perth in 1924, further additions were made to the manufacturing plant in 1928 and gas holders were built at Victoria Park and Claremont in 1928 and 1930. Cottesloe, Peppermint Grove and Mosman Park had begun campaigning for gas in the 1920s but didn’t actually get it until 1936. Their gas supplies came from the Fremantle Gas and Coke Company, which continued to operate until the 1980s. Fremantle Gas and Coke was eventually absorbed into the State Energy Commission of WA in 1986.

Electricity was mainly used for lighting in Western Australia during the first half of the 20th century. In the 1947 Census, some 58 per cent of the population stated that they used wood or coke stoves in their kitchens while 38 per cent relied on gas. At this time, fewer than 2 per cent of households used electricity as their main means of cooking. 
The responsibility for gas production was taken over by the State Electricity Commission (SEC) in 1948. This resulted in a slow but steady growth in Western Australian gas sales. The SEC sold town gas, which was first made from coal from the eastern states. Later, the town gas was made from oil located on Barrow Island, off the West Australian coast near Dampier.
A breakthrough in the WA industry
Western Australia's first significant natural gas discoveries were made by West Australian Petroleum Pty Ltd (WAPET) in the early 1960s. WAPET found a small natural gas deposit in the Perth Basin at Dongara near Geraldton, and in 1971 a pipeline was completed to take the gas 400km south to the metropol​itan area and to Pinjarra. The Perth Basin natural gas then replaced town gas and the enormous task of converting the town gas equipment in the metropolitan area was com​pleted in 1972. 

During the early 1960s, Australia’s major oil and gas company, Woodside Petroleum, was exploring the North West Shelf region, covering more than 367,000 square kilometres. Exploration drilling followed in 1967 and Woodside discovered nearly 50 trillion cubic feet (Tcf) of gas in the region in 1971. This amount is equivalent to 970 million tonnes of gas.

At the same time, WAPET was exploring the Carnarvon Basin some 70 kilometres north-north-west of Barrow Island. WAPET discovered a natural gas field known as the West Tryal Rocks. This was to become the first of the natural gas fields in the Greater Gorgon area. However, the Western Australian Government turned its attention to developing the lucrative North West Shelf region. A commitment to develop the Gorgon natural gas resources was not made until 2003. 

In 1984, a pipeline started to take this North West Shelf gas from Dampier to Perth, Wagerup and Bunbury for use in industries and homes. This 1,500km pipeline was the State Energy Commission of WA's (the SEC of WA's) largest undertaking and a remarkable feat of engineer​ing skill. By August 1984, when gas from the North West Shelf began to flow south, SECWA had initiated a massive marketing campaign to promote the use of natural gas in industry and by domestic customers. The campaign was hugely successful because within 12 months, some 80 per cent of large industrial users had signed up for natural gas. 

The first export delivery of LNG from the North West Shelf commenced on 28 July 1989, with the first shipment to Japan. The production of domestic gas and LNG are currently the two main areas of activity in the North West Shelf. The North West Shelf LNG project comprises six partners – BHP Petroleum, BP Developments Australia, Chevron Asiatic, Japan Australia LNG, Shell Developments and the operator, Woodside Petroleum. 

The domestic gas (Domgas) project partners are Woodside Petroleum, BP Developments and Chevron and BHP Petroleum and Shell Developments.
Modernisation of the energy industry
Government and industry reforms intensified the search for new energy sources to supply Western Australia’s increasing electricity demand. The widespread reform of power utilities was recommended by the Australian Industry Commission in 1990. Three years later, the State Energy Commission of Western Australia (SECWA) was the only power utility in Australia which was responsible for both gas and electricity. At this time, the new Liberal-National Party Coalition State Government chose to split SECWA into two organisations. One company would be responsible for the electricity industry, while the other organisation would supply the state’s gas needs. 

The task of splitting SECWA, a business with a turnover of nearly $2 billion a year and nearly 5,000 employees, was a daunting one. In January 1995, SECWA was split into two new energetic and corporatised businesses – Western Power Corporation (electricity) and AlintaGas (gas). 

An increasing number of private energy companies began to operate in Western Australia. In response to the rising electricity demand and growing competition, Western Power opened a new power station in Kwinana in October 2003. The Cockburn Power Station became the first combined cycle plant which operated on natural gas from the North West Shelf. 

On 3 March 2004, Western Power Corporation signed an agreement to secure long-term supplies of natural gas from the North West Shelf. Under the agreement, the North West Shelf joint venturers will supply 700 petajoules of gas over a period of up to 20 years. In 2004, Western Power was using about 40 petajoules of natural gas each year in power stations. 

NewGen Power Pty Ltd opened a new gas-fired power station in Kwinana in 2008. The $400 million, 320MW NewGen Kwinana Power Station provides electricity into the SWIS. The location of the power stations in Kwinana is of strategic importance to the state's power generation because they are conveniently accessible to an established transmission infrastructure, as well as to cooling water from the ocean and natural gas fuel supply pipelines. 

Further energy reforms were progressively introduced by the State Government to create more competition in the marketplace. During 2005, Western Power Corporation was a “dual fuel” supplier which provided both gas and electricity to businesses that spend about $16,000 per annum on gas (currently 1 terajoule per annum). These customers are connected to the Dampier/Bunbury natural gas pipeline and/or the Alinta distribution network.

Western Power Corporation’s gas business is now integrated within Synergy to provide a seamless customer service.
Natural gas powers up regional Western Australia 
Western Australian company, Horizon Power, supplies electricity to homes and businesses throughout regional and remote Western Australia. Back in the 1970s, regional people received their electricity from small diesel-fired power stations, operated by the State Energy Commission of Western Australia (SEC of WA). 

The diesel stations have gradually been replaced and improved by Western Power Corporation – and now Horizon Power - with modern and efficient gas, diesel and wind energy facilities.

Horizon Power is working with private companies to design and build gas-fired (and some diesel) power stations in regional locations. Natural gas will be supplied by the North West Shelf project and Apache Energy’s Varanus Island gas distribution hub. Private energy companies have been designing and building gas-fired power stations in regional locations, with the assistance of Horizon Power.

While private companies will operate the new facilities, Horizon Power will still be responsible for distributing energy to customers and maintaining the power network in regional and remote areas.
Useful references
Natural Gas
http://www.naturalgas.org/overview/history.asp
http://www.naturalgas.org/naturalgas/exploration.asp
BP Australia
http://www.bp.com/genericsection.do?categoryId=4811&contentId=7016279
Transmission pipelines in Western Australia http://en.wikipedia.org/wiki/Dampier_to_Bunbury_Natural_Gas_Pipeline
http://www.bbpower.com/bbp-assets/other/goldfields-gas-pipeline.aspx
http://www.pipelinetrust.com.au/4/4-5.html
http://epic.onlinepublicity.net/index.php?id=30
Gorgon project
http://www.woodside.com.au/Our+Business/Projects/

Processing Natural Gas http://www.naturalgas.org/naturalgas/processing_ng.asp
http://www.gorgon.com.au/index.html

LNG, LPG and Compressed Gas
http://www.australialng.com.au
http://en.wikipedia.org/wiki/Lng
http://en.wikipedia.org/wiki/Liquified_petroleum_gas
http://www.lpgaustralia.com.au/index.cfm
http://en.wikipedia.org/wiki/Compressed_natural_gas

Verve Energy
http://www.verveenergy.com.au/

Horizon Power
http://www.horizonpower.com.au

NewGen Kwinana Power Station
http://www.ermpower.com.au/files/u1/New_Gen_Power_Fact_Sheet.pdf
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