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 Abstract: Thermal power stations have been a key part of the electricity supply industry in Australia since the earliest days of the industry in 1882. Power stations are useful only as long as the technology of their machinery is fit for purpose. The technology becomes obsolete or worn out after typically 25 to 50 years. Power stations are typically destroyed when they are no longer needed to fulfil a useful commercial purpose and hence very few early examples survive. 
The electricity supply industry needs to take care that a representative sample of examples of each era of technology is preserved for posterity.

The objective of the paper is to identify those remaining thermal power station sites in Australia which have, or which at some time may acquire, engineering heritage significance.

The paper will then describe the reason for significance of each significant site and rank these sites according to their level of significance.         

1. Context: In the context of this paper thermal power stations cover reciprocating steam, steam turbine, and, to some degree, gas turbine prime movers. Whilst almost no reciprocating steam plant remains in place there are some buildings, which originally contained such equipment, which have survived and have be adaptively reused. In one case a reciprocating steam power station has been reconstructed. Large numbers of sites containing steam turbine plant remain in place either in service or retired from service. Gas turbine plant will not be dealt with in detail as there are a large number of sites mostly containing unremarkable plant which may never acquire engineering heritage significance. Nevertheless there are some plants which contain significant technology or mark significant changes in the direction of the electricity supply industry which are included.
Hydro-electric, reciprocating internal combustion engine (primarily diesel), solar thermal, solar photovoltaic, wind and other renewables are not included.
The objective of the paper is to identify those remaining power station sites in Australia which have, or which at some time may acquire, engineering heritage significance. This includes sites where almost all the fabric has been removed but which represents such an important significance that its exclusion would be detrimental to relating the story of the industry. 
The paper will then describe the reason for significance of each significant site and rank these sites according to their level of significance.         

2 Introduction: The first power station in Australia, built at Russell Place in Central Melbourne in 1882 employed reciprocating steam engines driving DC generators via belts. This early form of thermal power station remained the norm until the advent of steam turbines in the early years of the 20th century. Although the size of steam turbines increased over a very long time the basic shape of this type of power station remained dominant during the 20th century and still supplies the vast majority of Australia’s electricity today.
In the vast majority of cases these plants burn coal but there are some notable gas fired steam turbine plants in Australia.

Several forms of thermal prime mover threatened to challenge the steam turbine. The internal combustion engine was seen as a future dominant energy source by some early in the development of the industry. Petrol engines, gas engines and diesel engines were tried and made a useful contribution. Little of this infrastructure survives. The modern high speed diesel engine has been developed to a high level of sophistication and reliability and in the remotest areas of the country remains vital to electricity supply in many areas beyond the reach of electric transmission systems. The downside of the diesel engine is the high cost of its liquid fuel.

In more densely settled areas some internal combustion engines remain in economic service in some places where pipelines exist to transport natural gas.

The final form of prime mover to challenge the steam turbine, or where efficiency is a prime goal to operate alongside them in combined cycle applications, is the gas turbine. Both gas turbines derived from aircraft jet engines (so called aero-derivative turbines) and heavier industrial gas turbines have been used widely from small outback communities to very large plants within the major transmission grids. Simple-cycle gas turbines are most commonly used for peak loading duties as they can be started and stopped quickly and remotely. Heavier-duty industrial turbines are in service in some places to provide base-load power but the use of combined cycle with gas turbine waste heat being used to generate steam to drive a conventional steam turbine is more favourable where base load capacity is required. Almost all gas turbines in Australia in power stations burn natural gas although in some places they can change over to liquid fuel in the case of gas supply failure. 
Nuclear power represents another class of power station. Nuclear plants use a nuclear reactor to generate steam, to drive steam turbines and hence generators. From an Australian viewpoint nuclear power has not been adopted primarily because of the abundant and very cheap coal resources throughout most of the country.   

3 Objectives of the Paper: The paper lists existing thermal power stations in Australia of all the types discussed above and attempts to ascribe engineering heritage significance. 

This significant may derive from one or more of the following characteristics:

· The plant has historical significance because it represents the first (or early) use of an important technology in Australia.

· The plant has historical significance because it saw the introduction of new methods or applications which were milestones in the development of the electricity supply industry.

· The plant is significant because it is an example of the largest plant of a particular type.

· The plant is significant because it is the last (or one of the last) survivors of an important technology. 

Plants with engineering heritage significance will then be ranked in importance for preservation.

It is recognised that power stations are not easy items to preserve for posterity. It is extraordinarily difficult to find an adaptive reuse for the equipment within a power station of any type or size. Simply maintaining it as a display item is possible but difficult as the machinery is inherently large and will require some maintenance to keep it in order even for static viewing in the long term.   
The buildings in which the power station plant was housed have a greater prospect of adaptive reuse and there are several notable sites where this has been successfully achieved in Australia. In these successful cases the equipment which was in the power station has been removed and destroyed. However from an engineering heritage perspective it is the equipment which was in the power stations which is of principal interest, not the empty building which once contained it.
4 Parameters for Data Collection:  The following parameters have been adopted to limit the scope of the study for the purpose of this paper:

· Only plant installed in Australia is considered although its origin may be from anywhere in the world.
· Only plant which still exists in some form e.g. operating, retired, derelict or fragments of the plant only remain.

· Only thermal power generating plant is considered. Small plants (generally below 10 MW unit capacity) and industrial plants from which electricity is generated as a by-product are not considered.
· Plant from the earliest days of the electricity supply industry up to the present are eligible for consideration.

· Plants burning any type of fuel are eligible for consideration.

· Simple cycle gas turbine plants in peaking duty have generally been excluded unless there is particular reason for believing that there might be engineering heritage significance attached to the plant at a particular site.

5 Collection of Data & Selection of Most Significant Sites: Table 1 lists existing thermal power station plant in Australia which meets the criteria in section 4 above.

6 Description of sites and their Significance:
6.1 Sites listed in Table 1 as having very high significance:

6.1.1 East Perth Power Station

This site has great significance amongst power stations in Australia. It was commissioned in 1915 and has significant equipment still in place. It has four steam turbo-alternators ranging from a 1922 Parsons 7.5 MW set to 1956 Parsons 30 MW set. Preservation work has been carried out on the buildings in recent times. The station also contains a 25 MW 50/40 Hz frequency changer of 1951.
Various plans have been developed over a long period to find an appropriate reuse for the station although to date none of these have proceeded. It is imperative that a reuse be found which is compatible with the preservation of the machinery. 

There is particular significance in the fact that the 4 remaining turbo-alternators are all from the influential Parsons works and show the gradual increased in turbine capacity available from the company over the decades. The four Parsons units are of 7.5, 12.5, 25, and 30 MW capacities and were built over a period of 34 years. 

Few power stations from the early steam turbine period remain with any machinery still in place that East Perth must be accorded the highest significance and preserved at all cost. 
6.1.2 Tamworth Street Lighting Station

This is a very important site as it shows one of the very earliest forms of reciprocating steam engine plants specifically designed for street lighting. The original plant was commissioned on 9 October 1888. The two original engines were each of 18 kW. 

The site was re-created in 1988 using similar Fowler under-type steam boilers and engines to those originally used located in a replica building which represent the original style. It is well presented and in one of the most-visited country towns in the country.
The Tamworth Powerhouse Museum marks the centenary of street lighting in Tamworth and, as well as the replica of the original power station, includes a large collection of electricity industry exhibits. This museum is an appropriate recognition of the significance of this important site and the electricity supply industry in general.
Engineering Heritage Australia has recognised the Tamworth Powerhouse Museum.  
6.2 Sites listed in Table 1 as having high significance:

6.2.1 White Bay Power Station, Rozelle, Sydney

This coal-fired power station was commissioned in 1917 and decommissioned in 1983. It consisted of 273 MW of turbo-alternators, the earliest five of which were 25 Hz followed by a further 6 50 Hz units with the last two being of 50 MW each commissioned in 1951 and 1955. 
The buildings remain in place and one of the 50 MW Parsons turbo-alternators has been preserved insitu. The site has been used intermittently for movie making and guided tours are sometimes arranged by Historic Houses Trust and Australia ICOMOS however no permanent reuse has so far been found.

This is the last of the Sydney Harbour urban power stations to remain with any machinery installed and its preservation is therefore a high priority.

6.2.2 Yallourn Power Station, Yallourn, Victoria
     

Yallourn Power Station came into service in 1924 as the first major plant to burn the very difficult Latrobe Valley brown coal. The plant was extended in five stages and eventually reached 615 MW with the last two units being commissioned in 1961. It shut down in 1986 and demolition was completed in 1999. Whilst further brown coal-fired power stations were built nearby much of the development work was carried out at Yallourn. The concept of pre-drying the coal was first tested at Yallourn; it was an early user of pulverised fuel technology in the later machines and one of the first stations in Australia to adopt a “unit” configuration
.

The station is closely associated with General Sir John Monash who was the Chairman of the State Electricity Commission during the 1920s when Yallourn was being developed.

The site has been virtually completely cleared however the Yallourn coal mine remains in operation feeding the nearby Yallourn W power station.  Some pieces of machinery, interpretation and models have survived. These are mainly at two sites; the PowerWorks visitors centre and museum site at Morwell and the Power Museum at Yallourn North. These items are very significant in light of scrapping of the Yallourn power station. 

Engineering Heritage Australia has recognised Yallourn Power Station and the marker is at the now-closed PowerWorks site. The future of this site is unclear as the current owners of the generating plant in the Latrobe Valley appear to have little interest in public relations or in the preservation of engineering heritage.  
6.2.3. Energy Brix, Morwell, Victoria 
Formally known as Morwell Briquette Factory, construction of this briquette factory and power station started in 1949 and was completed in 1956. It produced briquettes for domestic and industrial consumption and for the production of town gas for the Melbourne market at a nearby gasworks owned by the Gas and Fuel Corporation of Victoria as well as supplying electricity to the grid. 
The power station equipment consists of five turbo-alternators with a total generating capacity of 170 MW. The machines are of the “pass-out” type, which supply process steam to the briquette process.

This plant has recently been shut down (2012) making the generating plant amongst the last of the immediately post World War II technology to be retired. This presents a golden opportunity for preservation and interpretation of generation technology of about half a century ago in a location convenient for access by many Victorians.  
6.3 Sites listed in Table 1 as having medium significance:

6.3.1. Kingston Power Station, Canberra, ACT
Commissioned in 1915 with three reciprocating steam generating sets, a steam turbo alternator was added in the late 1920s and a further two in the late 1930s giving a total capacity of 5850 kW. The station continued to operate with significant output until 1955 and was shut down from standby duty in 1957. All power station plant was removed.

The building was used for various purposes until eventually being reused as an art glass workshop and gallery, Canberra Glassworks which opened in 2007.
The site was recognised by Engineers Australia under the Engineering Heritage Recognition Program in 1997.
Although no power station plant remains the internal spaces retain the feeling of a power station.

6.3.2. Bayswater, Eraring, Mount Piper and Vales Point Power Stations, NSW.
These stations contain the largest turbo-generators in service in Australia. The 12 ‘standard’ 660 MW Toshiba Turbo-generators were commissioned between 1978 and 1993. In the order in which they were installed they were located at Vales Point (2), Eraring (4), Bayswater (4) and Mount Piper (2). These machines are in service at the time of writing. The machines have been upgraded in output since installation to ratings up to 720 MW.

When they are decommissioned at least one, and preferably a complete station of four units, should be preserved for heritage purposes. These are huge machines so preservation will be a challenge however the machines are extremely iconic and are of great interest to the general public because of their vast proportions. 

6.3.3. Ultimo Power Station, Sydney, NSW

This station was originally the tramway power station for Sydney and started operation in 1899. It originally contained four steam reciprocating DC generators manufactured by E P Allis with a total capacity of 3.4 MW. Between 1905 and 1942 a total of seven 25 Hz turbo-alternators were commissioned. These ranged from 1875 kW to 20 MW. There were up to 60 boilers to provide steam however in the later days of the plant a smaller number of larger boilers were installed. The station was closed down in 1963.
This is a station which has had its machinery removed but which has been reused for a very appropriate purpose. The building is now the Powerhouse Museum (museum of technology) and is visited by millions of people each year. Like Kingston, the internal spaces retain the feeling of a power station.

6.3.3 Channel Island Power Station, Darwin, Northern Territory 
Channel Island is a more recent construction, commissioned in 1987, however it contained a number of ‘firsts’ for power generation in Australia. It is a gas-fired station and initially was of a capacity of 200 MW with 5 John Brown Frame 6 industrial gas turbines and one Mitsubishi steam turbine. Two of the gas turbines and the steam turbine formed a 100 MW combined cycle block, the first combined cycle plant in service with an Australian electric utility. The other three similar gas turbines are open cycle for lower merit use. The station was also the first power station in Australia to have total screen-based controls working with a distributed digital control system and fibre optic data highway.  
The station remains in service as the primary base-load station for Power and Water Corporation’s Northern Grid. It now has a capacity of about 320 MW.

6.3.4 Loy Yang A & B, Latrobe Valley, Victoria 
Loy Yang A Unit 1 was commissioned in 1985 followed by three further 525 MW units and a further two in the B station giving a total capacity of 3150 MW. The station burns Latrobe Valley brown coal which has very high moisture content. Although the units are smaller that the larger (660 MW ) units in NSW the nature of the coal means that the boilers are much larger than would be required for a power station of similar unit size burning black coal. That makes the boilers at Loy Yang the largest utility boilers in Australia by a significant margin and therefore of heritage significance. Brown coal-fired boilers have dimensions (height and width) in the range of 1.3 to 1.5 times the size for equivalent black coal fired boiler
. The Loy Yang boilers are over 100 m high. 
This power station is still in service and probably will remain so for many years however when it is decommissioned is would be desirable from an engineering heritage perspective to preserve either the whole station complex or some parts of it for posterity. 
 6.3.5 Spencer Street Power Station, Melbourne, Victoria  
The Spencer Street Power Station in central Melbourne, which was the main generation source for the City of Melbourne municipal electricity supply system for a long time, has largely been demolished and the land redeveloped for other uses. However some parts of the site remain including substations, still in operation and a very interesting control room suite. Whilst the control room is probably of mid 20th century vintage it is largely intact and provides an excellent demonstration of control technology and philosophies of that era. The site is therefore of engineering heritage significance. The remaining buildings and plant on this site should be preserved and made accessible to the public. The power station is in a central city location where access would be straightforward.
6.3.6 Richmond Power Station, Melbourne, Victoria   

This site was a power station from 1890
 to 1976 when the last plant was retired. Since being decommissioned all the plant has been removed and the building has been adaptively reused for offices. The remaining building is of engineering heritage significance as it demonstrates the type of buildings used for power stations in earlier eras. Most power stations of this era have been demolished. This building should be retained, in its current use, because of its links to the power industry.

6.3.7 South Freemantle Power Station, South Fremantle Western Australia 
This site was a power station from 1951 to 1985 when the last plant was retired. Since being decommissioned all the plant has been removed and the building remains derelict. The building is on considerable architectural quality. Whilst several efforts have been made to find an adaptive reuse for the building nothing has happened to date. This building should be preserved by adaptive reuse because of its links to the power industry and its architectural features.

7 Ranking the Most Significant Sites:
The thirteen sites listed in section 6 above have been ranked according to an allocation of points on a scale of 0 to 10 (10 being greatest merit) under three assessment categories i.e. significance, intactness and rarity. The results are shown in the following table: 
	Station
	Ranking
	Significance

(0-10 points)
	Intactness

(0-10 points)
	Rarity

(0-10 points)
	Total Score

	East Perth ▲
	1
	10
	10
	9
	29

	Tamworth
	2
	8
	8
	10
	26

	Energy Brix ▲
	3
	6
	9
	6
	21

	NSW 660 MW Machines ▲
	4
	6
	9
	5
	20

	White Bay ▲●
	5
	7
	6
	6
	19

	Loy Yang ▲
	6
	5
	9
	5
	19

	Channel Island ▲
	7
	5
	9
	5
	19

	Yallourn ▲●
	8
	10
	2
	5
	17

	Kingston ■
	9
	4
	4
	5
	13

	Ultimo ■
	10
	4
	4
	5
	13

	South Fremantle ▲■
	11
	4
	3
	5
	12

	Richmond ▲■
	12
	4
	3
	5
	12

	Spencer Street ▲●
	13
	5
	2
	4
	11


▲ No, or very limited public access due to the site being still in operation, derelict or awaiting reuse.
■  These sites have remaining power station buildings but no plant installed.
● These sites only have fragments of plant still existing.

It can be seen that only one site (Tamworth) in the table above still contains power station plant readily accessible to the public. There are a few museums in Australia containing fragments of power station plant which are not considered in this paper. 
8 Conclusion: The paper has attempted to identify and classify thermal power station sites in Australia containing significance engineering heritage artefacts or stories. These few sites should be regarded as sufficiently significant to warrant preservation.
It is recognised that the preservation of power stations or plant from power stations presents significant challenges due to its typically large size and the need for ongoing maintenance, even for static viewing.  

Nevertheless unless we face this challenge at a national, strategic level there will be very little evidence of historically significant power station plant available to future generations to appreciate and for students to study.  
Table 1  -   Australian Thermal Power Stations

	Reference             
	Name
	Station Type
	Fuel
	Number of Turbines
	Capacity (MW)
	Operating Status


	Year  of Commissioning
	Heritage Significance
	Notes



	
	AUSTRALIAN CAPITAL TERRITORY


	
	
	
	
	
	
	
	

	1.1
	Kingston Power Station
	SR/ST/RE
	BC/HO
	SR = 3

ST = 3

RE = 4
	1.35

4.5

5.0
	R
	1915. 


	MED
HR
	All power station plant removed. Building recycled as an art glass workshop and gallery. 
1915: 3 steam reciprocating machines total 1350 kW. 

1927-1939: 3 steam turbo alternators total 4500 kW.

1953-1956: 4 diesel alternators total 5000 kW.

	
	NEW SOUTH WALES

	
	
	
	
	
	
	
	

	2.1
	Bayswater
	ST
	BC
	4
	2640
	O
	1985-86
	MED
	This station contains 4 of the 660 MW Toshiba machines. See note under Vales Point.

	2.2
	Eraring
	ST
	BC
	4
	2880
	O
	1982-84
	MED
	This station contains 4 of the 660 MW Toshiba machines. See note under Vales Point.

	2.3
	Liddell
	ST
	BC
	4
	2000
	O
	1971-73
	
	

	2.4
	Mt Piper
	ST
	BC
	2
	1400
	O
	1992-93
	MED
	This station contains 2 of the 660 MW Toshiba machines. See note under Vales Point.

	2.5
	Munmorah
	ST
	BC
	2
	600
	R
	1967-69
	
	Station originally had 4 x 350 MW units which were subsequently de-rated to 300 MW. Two units were decommissioned in 1990.

	2.6
	Redbank (Singleton, Hunter Valley)
	ST
	BC 
 
	1
	151
	O
	2001
	
	

	2.7
	Vales Point
	ST
	BC
	2
	1320 
 


	O
	1963
	MED
	Station originally had 3 x 200 MW and 1 x 275 MW machines commissioned between 1963 and 1966 and decommissioned in 1989. The station has the first two of the 12 NSW ‘standard’ 660 MW Toshiba Turbo-generators. Others are located at Eraring (4), Bayswater (2) and Mount Piper (2), These remain the largest generating units in Australia giving at least the first units commissioned medium heritage significance. At least one of these units should be preserved after decommissioning.


	2.8
	Wallerawang
	ST
	BC
	2
	1000
	O
	1957-1980
	
	‘A’ station consisted of 4 x 30 MW units commissioned in 1957/59 and decommissioned .
‘B’ station consisted of 2 x 60 MW units commissioned in 1961 and decommissioned.
‘C’ station consisted of 2 x 500 MW units commissioned in 1976 and 1980 remaining in operation.

	2.9
	White Bay 
	ST
	BC
	11
	273
	R
	1917-1983
	HIGH
	Buildings remain with one turbo-alternator (Parsons 50 MW of 1951 or 1955) and some auxiliary plant.

	2.10
	Ultimo
	SR/ST
	BC
	SR = 4

ST = 7
	3.4

79
	R
	1899-1964
	MED
	Buildings now occupied by the Powerhouse Museum but no mechanical or electrical plant remains.

1899: 4 reciprocating DC machines total 3400 kW.

1905-1942: 7 steam turbo alternators total 79 MW.

	2.11
	Muswellbrook
	
	BC
	
	
	
	1970
	
	

	2.12
	Tamworth Street Lighting Station
	RE
	T
	2
	36 kW
	RC
	1888 
 

	VERY HIGH

HR
	Although the whole site consists of replica equipment it is the original site and has been redeveloped to represent the original equipment and style. This is a very important site as it shows one of the very earliest forms of reciprocating steam engine plants specifically designed for street lighting. It is well presented and in one of the most-visited country towns in the country. 

	
	NORTHERN TERRITORY

	
	
	
	
	
	
	
	

	3.1
	Channel Island
	CCGT/GT
	NG/D
	9
	340
	O
	1986-2012
	MED
	1) First utility combined cycle station in Australia.

2) First power station will full screen-based controls in Australia.

3) Distillate fuel used only in case of failure of natural gas supply. 

	3.2
	Berrimah
	GT
	K/D
	2
	30
	R
	1979
	
	Standby emergency generating plant. Aero-engine powered Pratt & Whitney JT4, packaged by ASEA.  

	3.3
	Wedell
	GT
	NG
	3
	129
	O
	2008-2009
	
	The third unit was planned to be commissioned in 2012.

	3.4
	Pine Creek
	CCGT
	NG
	3
	27
	O
	1996
	
	2 GT + 1 ST

	3.5
	Katherine
	GT
	NG
	4
	36
	O
	1988-2012
	
	Fourth unit commissioned in 2012.

	3.6
	Mc Arthur River
	GT/RE
	NG
	GT = 6
RE = 6
	24 

	O
	1992
	
	Capacity expanded in 2013 by addition of 6 x 8.8 MW spark ignition reciprocating engines.

	3.7
	Tennant Creek
	RE/GT
	NG/D
	6
	10.34
	O
	1975 - 1987
	
	

	3.8
	Ron Goodin
	RE/GT
	NG/D
	12
	60
	O
	1974-2005
	
	Majority of reciprocating units (6) are dual fuel.

	3.9
	Owen Springs 
	GT/RE
	NG
	GT = 1
RE = 3
	36
	O
	2009-2011

	
	

	
	QUEENSLAND

	
	
	
	
	
	
	
	

	4.1
	Callide A
	ST
	BC
	4
	120
	O
	1965
	
	This station is the site of the Carbon Capture & Storage OxyFuel Project

	4.2
	Callide B
	ST
	BC
	2
	730
	O
	1989
	
	

	4.3
	Callide C
	ST
	BC
	2
	900
	O
	2001
	
	

	4.4
	Collinsville
	ST
	BC
	5
	190
	O
	1976
	
	

	4.5
	Gladstone
	ST
	BC
	6
	1680
	O
	1968
	
	

	4.6
	Kogan Creek
	ST
	BC
	1
	750
	O
	2007
	
	

	4.7 
	Millmerran
	ST
	BC
	1
	852
	O
	2002
	
	

	4.8
	Stanwell
	ST
	BC
	4
	1445
	O
	1996
	
	

	4.9
	Swanbank B
	ST
	BC
	1
	120
	R
	1971
	
	

	4.10
	Swanbank E
	CCGT
	NG
	1 x GT
1 x ST 

	385
	O
	2002
	
	

	4.11
	Tarong
	ST
	BC
	4
	1400
	O
	1984
	
	

	4.12
	Tarong North
	ST
	BC
	1
	443
	O
	1999
	
	

	4.13
	Mica Creek
	CCGT
	NG
	10
	302
	O
	1960 - 2000
	
	Previously coal fired steam station of 4 x 30 MW converted to gas turbines in 2000.

	
	SOUTH AUSTRALIA


	
	
	
	
	
	
	
	

	5.1
	Northern
	ST
	BC
	2
	520
	O
	1985
	
	

	5.2
	Playford B
	ST
	BC
	4
	240
	R
	1962
	
	This station is currently mothballed

	5.3
	Torrens Island
	ST
	NG
	8
	1280
	O
	1967-1976
	
	

	5.4
	Whyalla Steelworks
	ST
	P
	3
	?
	O
	1941?
	
	Blast furnace gas

	5.5
	Dry Creek
	GT
	NG
	3
	156
	O
	1978?
	
	Large GT units at the time of installation. Peaking plant.

	5.6
	Osborne
	CCGT
	NG
	1
	180
	O
	1998
	
	One GT + one ST

	5.7
	Pelican Point
	CCGT
	NG
	3
	501
	O
	2000-2001
	
	2 X GT + 1 ST

	
	TASMANIA

	
	
	
	
	
	
	
	

	6.1
	Bell Bay
	ST 
	HO/NG
	2
	240
	R
	1971-1974
	
	Converted to natural gas in  2003/4.

	6.2
	Bell Bay
	GT
	NG
	3
	105
	O
	2006
	
	

	
	VICTORIA

	
	
	
	
	
	
	
	

	7.1
	Anglesea
	ST
	L
	1
	150
	O
	1969
	LOW
	

	7.2
	Hazelwood

(Morwell, Victoria)
	ST
	L
	8
	1600
	O
	1964-1971
	LOW
	

	7.3
	Loy Yang A (Traralgon, Victoria)
	ST
	L
	4
	2215
	O
	1985-1987


	MED
	This station has the largest power generation boilers in Australia in terms of physical size. Whilst the units are of only 500 MW the fuel is brown coal with very high moisture content (around 70%) and lower combustion temperatures than black coal. This makes these tower boilers considerably larger that say the black coal boilers used with the NSW 660 MW units. At least one of these boilers should be preserved after they are decommissioned. 

	7.4
	Loy Yang B (Traralgon, Victoria)
	ST
	L
	2
	1050
	O
	1993-1996
	MED
	See note for Loy Yang A. The boilers are very similar.

	7.5
	Energy Brix
	ST
	L
	5
	165
	O
	1949-56
	HIGH
	The 30MW steam turbines at this plant are amongst the last of that size in Australia to go out of service. The station shut down power production in August 2012. 

	7.6
	Yallourn W (Yallourn, Victoria)
	ST
	L
	4
	1480
	O
	1974-1981
	LOW
	

	7.7
	Newport (Melbourne)
	ST
	NG
	1
	510
	O
	1980
	
	This station is a conventional gas-fired steam plant specifically designed for peaking duty.

	7.8
	Yallourn
	ST
	L
	16
	615
	D
	1924-1961 


	HIGH

HR
	The station was demolished in 1995/99. However some important components have been preserved at North Yallourn Museum and PowerWorks public relations centre & museum Morwell.

	7.9
	Spencer Street, (Melbourne)
	SR/ST
	BC
	


	109 
 
	R
	1892-1882 


	MED
	Most electrical/mechanical plant has been removed although some parts of the buildings remain. A very iconic control room and a large cast iron segmental water tank are known to remain. The site is currently (2013) under redevelopment as a residential complex.

	7.10
	Richmond, (Melbourne)
	SR/ST
	BC/L/
HO
	


	29.9 MW in 1929 


	R
	1890-1976
	MED 


	This station had a very long operating history starting with reciprocating steam plant then transitioning to steam turbines. In 1951 the SECV installed two Velox oil-fired boilers and a 38 MW turbo generator (all manufactured by BBC). This unit remained in operation until 1976. The principal engineering heritage features of the site are: 1) Very early and important generating station for Melbourne, 2) very early use of AC generation, 3) use of Velox boilers which were of very high efficiency and flexibility. 

	7.11
	Jeeralang (Morwell, Victoria)
	GT
	NG
	7
	432/
449
	O
	1977 
 

	LOW
	This station was built for peaking duties. The units were large in capacity at the time of commissioning and a relatively early use of gas turbines in electricity generation in Australia.

	7.12
	Mortlake (Western Victoria)
	GT
	NG
	2
	550
	O
	2012
	LOW
	This station was built for peaking duties. The units are large by utility standards at the time of commissioning at 275MW per unit.

	
	WESTERN AUSTRALIA

	
	
	
	
	
	
	
	

	8.1
	Collie
	ST
	BC
	1
	300
	O
	1999
	
	

	8.2
	Kwinana
	ST/GT/CCGT
	BC/NG/HO
	ST = 4

GT = 3
	660
	O
	1970
	
	A station retired in 2010, B Station retired in 2008. New combined cycle plant due to be commissioned in 1996. This also supplies steam to an adjacent oil refinery.

	8.3
	Muja
	ST
	BC
	8
	974
	O
	1966
	
	

	8.4
	Bluewaters
	ST
	BC
	2
	416
	O
	2009
	
	

	8.5
	East Perth
	ST
	BC
	7
	87
	R
	1913 
 
Units 

1-3
	VERY HIGH
	The buildings and much of the machinery of this station remain intact. 

All turbo-alternators except units 1,2 and perhaps 3 remain in place. Preservation work has been carried out on the buildings in recent times. The station also contains a 25 MW 50/40 Hz frequency changer of 1951.

	8.6
	South Fremantle
	ST
	BC
	4
	100
	R
	1951 - 1985 
 
	MED
	The magnificent art deco building remains in a derelict condition however all plant has been removed. The plant is thought to have consisted of 4 x 25 MW turbo-alternators.


Legend:

Station Type:
          

SR = Steam Reciprocating Plant

          

ST = Steam Turbine Plant



          

GT = Gas Turbine Plant



          

CCGT = Combined Cycle Gas Turbine



          

RE = Reciprocating Engine

Fuel Type:               

BC = Black coal



          

L = Lignite



          

NG = Natural Gas



          

HO =Heavy Oil



          

D = Distillate



          

K = Kerosene/Jet Fuel



          

P = Blast Furnace gas/Oil



          

T = Timber

Operating Status:     

UC = Under Construction

                                 

O = Operating



         
 
R = Retired



          

D = Demolished



          

RC = Reconstructed

Heritage Significance: 
HR = Recognised under EHA Heritage Recognition Program     

CHANGE CONTROL
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VERSION 2    20 APRIL 2013         2722 WORDS

VERSION 3    10 MAY 2013            3515 WORDS

VERSION 4    21 SEPT 2013          3683 WORDS    EDITING
VERSION 5    21 SEPT 2013          5408 WORDS    ADDED TABLE 1

VERSION 6    23 SEPT 2013          5421 WORDS    EDITED TABLE 1

VERSION 7    24 SEPT 2013          5545 WORDS    EDITING OF TEXT
This paper does not contain images of the sites described however the author has prepared a PowerPoint presentation to accompany the presentation of the paper. Should anyone reading this paper be interested in obtaining a copy of the PowerPoint document please contact the author at: Email:  � HYPERLINK "mailto:owen.peake@bigpond.com" �owen.peake@bigpond.com�; Phone: (03) 9419 0820 or by mail at 4 Islington Street, Collingwood, Victoria, Australia 3066.
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� Possibly 1891.


� Shut down 1957. Equipment scrapped 1965.


� Tailings.


� Earlier smaller units, now decommissioned are not included in this figure.


� Originally commissioned 1888. Tamworth Powerhouse Museum opened 1988.


� Total capacity of 77 MW after expansion.


� These two units form the only single shaft combined cycle block in Australia. The gas turbine is a n Alstom GT26 with an output of 260 MW.


� Demolished 1995-1999.


� Several generation of plant were installed.


� Maximum output in 1960s.


� Demolition commenced 2006.


� Several generation of plant were installed.


� 38 MW BBC unit with 2 Velox boilers installed 1949.


� Listed in the Victorian Heritage Register. 


� “A” station 4 units built 1977-79, “B” station 4 units built 1978-80.


� 1922, unit 4; 1928, unit 5; 1938, unit 6; 1956, unit 7.


� Construction started 1946.First unit operating 1951. Closed 1985.





