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1.

INTRODUCTION

This study is being performed to determine the optimal solution for the supply of power to the Weld
Ranges. In turn, this will identify the fuel source for the power station, which needs to be identified for
the project “Public Environmental Review” documentation.
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2.

BASIS OF DESIGN PARAMETERS

Refer to the BOD document 13923-BD-0100-PM-0002, rev A
This study is based on a total load of 10 MW. As stated in the BOD, the mine and plant will require
approximately 9 MW of electrical power over a lifetime of 15 years. A further 1.0 MW has been
allowed for offices and accommodation, based on allocating about 3 kW to each of the 267 operating
and administration personnel.
No load profiles are available at this time, but mining is a continuous operation, so the load is
assumed to be steady at 10 MW, 24 hrs per day, 365 days per year.
Construction and delivery lead times for power plant coordinate with the construction period at the
mine, which begins in Q1 of 2009 and continues to Q1 of 2011.
Power supply during the construction phase is discussed separately.
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3.

ALTERNATIVES

The alternatives considered and their ranking in terms of cost (NPC), risk and schedule are set out in
the table below.

Fuel

Cost Ranking
(1 = least cost)

Risk Ranking
(1 = least risk)

Schedule
(1 = Best)

Gas Engine Power Station

Natural Gas

1

3

3

Gas Engine Power Station

LNG

2

3

2

Diesel

3

1

1

Gas Engine Power Station

LPG

4

3

2

Gas Turbine Power Station

Multi-fuel

5

2

2

Bulk Power from Grid

N-A

6

3

4

Wind Energy

N-A

7

4

4

Photovoltaic Energy

N-A

Not feasible

5

4

Geothermal Energy

N-A

Not feasible

5

4

Option

Diesel Engine Power Station

Schedule is not a major factor, except for the bulk electricity supply. All feasible options can be built
in time for the mine start up date of Q1 in 2011
Bulk supply is not a viable choice and the main discussion relates to options for a stand alone power
station. The station would have a reliable output of 10 MW and an installed capacity of about 12 MW.
Capital costs and operating costs are summarised in Section 4.0, below
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4.
4.1

COST DATA AND NPC RESULTS
Information Source

Accuracy of the information varies. Diesel fuel prices are precise for any specific day, based on
figures published three times per week, but the price varies from week to week, driven by market
forces. Delivery costs for diesel are based on written quotes, so an accuracy of +/- 15% can be taken
for this component.
The purchase price for natural gas is based on telephone information from various gas suppliers. No
gas is available for sale at this time, so there is no basis for negotiating a price. The prices given by
phone range from $5 to $7 per Gigajoule. This is reinforced by information from the Worley gas
pipelines division and by independent information from the Vanadium project at Windimurra,
suggesting that $5.70 per Gigajoule is reasonable. A conservative purchase price of $7.00 per
Gigajoule has been used in the calculations below.
Transport costs for gas in existing pipelines is based on published figures by the Dampier-Bunbury
Pipeline company and their figures are scaled for transport in the Midwest pipeline.
Construction costs for a new, buried pipeline is derived from a desktop study by Worley pipelines
division. These costs are heavily dependent on ground conditions and a conservative figure of
$36 Million is used in the pricing comparisons.
Information on the costs of LNG and LPG was received by phone from Kleenheat and from Energy
Developments Ltd.
Costs for renewable energy sources are benchmarked against existing installations, but no renewable
energy study results are available for the specific mine location, so costs are order of magnitude only.
Construction costs for power stations are based on written quotes.
4.2

Cost Comparison

The tables below, based on 2007 prices, compare capital costs and operating costs and net present
costs for the three least expensive options for a power station with a reliable output of 10 MW.
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Capital Costs (A$ Thousands)
Fuel Type

Natural
Gas

LNG

Diesel

Turnkey Power Station of 12 MW installed capacity

14,400

14,400

10,200

Fuel Delivery and Storage Infrastructure

36,000

1,000

400

Total Capital Cost

50,400

15,400

10,600

Construction Period

78 Weeks

52 Weeks

30 Weeks

12

12

12

4,200

1,283

883

Natural
Gas

LNG

Diesel

Operation & Maintenance of 12 MW power station

720

720

510

Fuel Delivery and Storage operation & maintenance

500

50

20

6,939

11,566

15,751

Total Annual Operating Cost

8,159

12,336

15,751

Annual Energy Output (MWh)

87,600

87,600

87,600

9.3

14.1

17.98

Installed Capacity (MW)
Capital Cost ($ thousand) per MW installed

Annual Operating Costs (A$ Thousands)
Fuel Type

Fuel

Annual Energy Costs (cents per kWh)
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NPC (A$ Thousands)
Fuel Type

Natural
Gas

LNG

Diesel

Annual Energy Costs (cents per kWh)

136,467

145,529

176,753

Note:

Discount rate of 10% provided by SMM.
Escalation rate of 5% - this was higher than 3% CPI to account for increasing
hydrocarbon fuel prices. 3% escalation does not change ranking of options.
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5.

ANALYSIS

There are two basic options for the source of electrical power. It can be generated on site, or it can
be purchased from a supply authority, like Synergy or Horizon Power. Purchase from another miner
is not considered at this time.
5.1

Supply Authority

Source: Western Power.
Bulk electricity supply by the Power Supply Authority is an expensive, high risk option. The nearest
connection point to the grid is in Geraldton, 380 km away. Supply to the mine from Geraldton over a
double circuit 66 kV or 132 kV line will cost about $220,000 per km, or $83 Million in total. The grid in
Geraldton is fully loaded and will remain so, until a new 330kV line is constructed from Kwinana to
Geraldton in around 2011. When this line is complete, Western Power will give priority to customers
already queueing for power. There is a risk that the new capability will be fully subscribed before
Western Power considers an application for power from this project.
5.2

Wind Power

A wind farm does not reduce the MW size or capital costs of the fossil fuel power station. It is
recommended that the wind farm should be put on hold and made the subject of a separate study and
decision process during the mine’s front end design phase.
Wind provides free energy, but this energy supply is not reliable. Wind Turbines only start up when
wind speeds exceed 2 m/s. They require a wind speed of 14 m/s to reach maximum output and they
shut down to prevent damage when the wind speeds exceed 36 m/s.
Meekatharra airport is the nearest location with reliable wind records. The average wind speed at
Meekatharra airport, based on readings taken over 30 years, is 4.47 m/s. Details are given in the
table below (ref: WeatherReports.com):
Calm conditions or conditions with less than 2.8 m/s of wind occur at Meekatharra for 19% of the
time. This suggests that a wind farm would produce minimal or zero output for 1660 hours per year.
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Wind Speed Averages at Meekatharra Airport based on 30 years of recordings
All
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

km/h

16.1

17.7

17.7

17.7

16.1

14.5

12.9

12.9

14.5

16.1

14.5

14.5

17.7

m/s

4.47

4.92

4.92

4.92

4.47

4.03

3.58

3.58

4.03

4.47

4.03

4.03

4.92

Verve Energy operates a 21 MW wind farm at Albany and this has been used as the benchmark for a
possible wind farms at the Weld Ranges Mine.

Wind Speed Range
Measured at 9 am daily

Meekatharra

Albany

Kph

m / sec

(%) of year

(%) of year

Above 30

Above 8.3

9.3

10.1

20 - 30

5.5 – 8.3

37

30.4

10 - 20

2.8 – 5.5

34.7

31.9

0 - 10

0 – 2.8

15

16.6

Calm

Calm

4

11

Although it seems that winds at the coast must be much stronger than the winds at a site 380 km
inland, the wind roses (http://www.bom.gov.au/watl/wind/) for Meekatharra and Albany show fairly
similar results. This allows a crude estimate of the costs and benefits of a wind farm at the mine by
scaling the costs and energy savings recorded for the Albany wind farm.
Essential data has been taken from the Verve Energy website
http://www.verveenergy.com.au/mainContent/sustainableEnergy/ourSustainableEnergyPortfolio/Alba
ny_Wind_Farm.html
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Weld Ranges
(proposed)

Location of Wind Farm

Albany
(existing)

Total Capacity of Wind Farm

10.8 MW

21.6 MW

Commissioning Date

2011

2001

Capital cost of Wind Farm (in 2001)

$22.5 million

$45 million

Capital cost of Wind Farm (in 2007)
(allowing for escalation at 7% per year)

$33.75 million

$67.5 million

Turbine Make:

ENERCON E66

ENERCON E66

Turbine Rating:

1.8 MW

1.8 MW

Rotor Diameter

80 m

80 m

Number of Units:

6

12

Capacity factor

35%

40.7%

Wind Energy collected per year (MWh)

33,100 MWh

77,000 MWh

Wind Energy collected per year (GJ)

119,160 GJ

277,200 GJ

Efficiency of Diesel Engines

42%

N-A

Fuel Savings possible per year

283,700GJ

N-A

Delivered fuel cost per GJ

$20.98 per GJ

N-A

Annual Fuel Saving possible

$ 5.95 Million

N-A

Annual Operating Costs (at 2.5% of Capital Cost)

$ 0.675 Million

Nett Annual Saving

$ 5.275 Million

Nett Savings possible over 15 years

$ 79.125 Million
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The table above contains some assumptions:
Firstly, the Albany farm was commissioned in 2001, so an escalation factor of 7% per annum has
been added to the capital cost of that installation, to give a more honest comparison with other costs
in this document.
Secondly, the Albany farm has a capacity factor of 40.7%, which means that the output of the farm
averages 40.7% of its nameplate rating throughout the year. This seems very optimistic, but it has
been confirmed by Verve Energy (Dr Paul Ebert), who say Albany performs better than other farms
which average in the middle thirties, percentage wise.
Financial performance of the wind farm is dependent on the actual capacity factor. A capacity factor
of 35% has been assumed for a wind farm at the Weld Ranges mine, but this is a hypothetical figure
and further study is required to determine a more reliable result.
Wind turbines need large open spaces to work properly. They need to be spaced at 7 to 9 rotor
diameters in the direction of the prevailing wind or 3 to 5 rotor diameters when aligned perpendicular
to the prevailing wind. If all six wind turbines were placed in a single line, the overall length of the
farm would be 800 metres to 3600 metres long. A 33kV power line would be needed to connect the
wind turbines to the power station. No separate allowance has been made for the power line,
because this is included in the cost scaling from the Albany benchmark.
The simple estimate above shows that a capital investment of $33.75 Million could return annual
savings of $5.3 Million. Whether this turns out to be an attractive investment or not can be
determined when more reliable data has been collected on wind strengths, capacity factors and
capital costs.
5.3

Photovoltaic Energy

Photovoltaic energy producers are best suited to small scale, remote area use. They are not
recommended for use on the Weld Ranges project.
Source: Verve Energy
The two largest Photovoltaic installations in WA are located in Kalbarri and Rockingham. Each of
these has a rated output of only 20kW. Verve Energy have no immediate plans to scale these up to
larger sizes and say that economies of scale are unlikely to materialise, because a large component
is the cost of silicon and that is expected to remain stable.
Source: National Renewable Energy Laboratory (US)
South Australia has about 200kW of photovoltaic energy installed near the border with NT. These are
complex machines with solar concentrators and two-axis trackers. Industrial scale photovoltaic units
cost $6,000 per kW and, when installed in ideal conditions, they can save 2300 kWh per kW installed.
This equates to diesel fuel savings of $69 per annum for each $1000 invested.
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5.4

Geothermal Energy.

Source: www.phys.murdoch.edu.au/rise/reslab/resfiles/geo/text.html
As at 2003, the total output of all geothermal energy installations in Australia amounted to only
150 kW. Expansion of this technology into the Megawatt range is research work best left to others.
Geothermal energy is not considered appropriate for the Weld Ranges mine.
5.5

Local Power Station

A local power station using fossil fuels is the recommended option. Some choices need to be made
with regard to liquid or gas fuel and the type of prime mover. There is a further choice either to install
and operate the power station as part of the mine or to purchase power by the kWh from an
independent contractor.
5.6

Fuel

For a power station with a 10 MW average annual output, LNG is the cheapest fuel overall with an
energy cost of $11.6 Million per annum, including delivery. Natural Gas delivered in a pipeline has
the lowest annual energy cost at $6.9 Million including transport, but the annual savings may not
offset the $36 Million capital cost of a pipeline. Diesel fuel will cost $15.8 Million per annum, including
delivery, which makes it 36% more expensive than LNG.
Availability is a major problem for all gas fuels and it is unlikely that the problem will be resolved
before the mine is commissioned. Until reliable gas supplies can be secured, the power station
design should be based on a set of generators driven by diesel engines. For a diesel fuelled 10 MW
power station, the fuel cost will be approximately 18 cents per kWh and the sum of all other costs will
be about 4.5 cents per kWh.
Further information on the various fuel types is set out in the table below.

Natural
Gas

LNG

Diesel

LPG
(Propane)

Gross Calorific Value (MJ / kg)

55.530

55.530

44.800

50.350

Gross Calorific Value (GJ / Tonne)

55.530

55.530

44.800

50.350

N-A

20.470

38.125

25.477

Fuel Type

Calorific Value of liquid by Volume (GJ / M3)
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Natural
Gas

LNG

Diesel

LPG
(Propane)

34.117

N-A

N-A

97.368

N-A

0.431

0.851

0.506

Density of Gas (air = 1)

0.550

0.550

N-A

1.560

Boiling Point (degC)

-162

-162

N-A

-42

Flash Point (degC)

-188

-188

+62

-104

24 hr average output of power station (MW)

10.0

10.0

10.0

10.0

Daily output of power station (GJ)

864.0

864.0

864.0

864.0

Efficiency of generating Plant (%)

40.9

40.9

42.0

40.9

Fuel Energy Required per Day (GJ)

2,112

2,112

2,057

2,112

Daily Fuel Required (Tonnes)

38.042

38.042

45.918

41.956

Daily fuel requirements (Litres)

N-A

88,264

53,958

82,916

Monthly fuel requirements ( Million litres)

N-A

2.685

1.641

2.522

Annual fuel requirements ( Million litres)

N-A

32.216

19.695

30.264

Fuel Cost at mine (cents per litre)

N-A

N-A

79.977

N-A

Fuel Cost at mine ($ / GJ)

9.00

15.00

20.98

20.70

Energy cost at mine (cents / kWh of
electricity)

7.9

13.2

18.0

18.2

Daily Energy Cost ($)

19,012

31,687

43,154

43,728

Monthly Energy Cost ($ Million)

0.578

0.964

1.313

1.330

Fuel Type
Calorific Value of Gas by Volume (MJ / M3)
Specific Gravity of Liquid

Page 12

13923-RP-1700-EL-0001 : Rev C : 3-Oct-07

SINOSTEEL MIDWEST MANAGEMENT PTY LTD
WELD RANGE IRON ORE PRE-FEASIBILITY STUDY
POWER GENERATION OPTION STUDY

Natural
Gas

LNG

Diesel

LPG
(Propane)

Annual Energy Cost ($ Million)

6.939

11.566

15.751

15.961

Total Energy Cost For 15 Years ($ Million)

104.1

173.5

236.3

239.4

Fuel handling Infrastructure
required at mine ($ Million)

36.00

1.00

0.60

1.00

Fuel Type

5.6.1 Piped Natural Gas
Source: Worley Parsons Pipeline division
This alternative relies on gas sourced in Dampier, with transport to Geraldton in the Dampier /
Bunbury pipeline and transport from Geraldton to Mount Magnet in the Midwest natural gas pipeline.
In addition, it requires a 150 km long, dedicated pipeline from Mount Magnet to the Weld Ranges
Mine with an estimated capital cost of $36 million.
Two major difficulties impede the use of this fuel – finding a willing gas supplier and getting the gas
transported to Geraldton from the source in Dampier.
Source: Apache Energy
Gas production capacity in Karratha is fully committed, but when the Reindeer project comes on
stream in 2010, there may be some additional capacity available to accommodate new customers. It
is necessary to register an interest and book a place in the queue for allocations. Natural gas prices
are based on a purchase price of $7-00 per GigaJoule in Dampier.
Source: Dampier-Bunbury Pipeline Ltd.
Transport of natural gas is an even more difficult proposition. The present capacity of the DampierBunbury pipeline is fully committed and customers already in the queue have pre-booked the entire
capacity of the expansion project, due on stream in 2010. New customers who wish to transport gas
in the pipeline must book a place in the queue for an allocation in the expansion project following the
2010 project. A transport fee of $1.24 per GJ is charged to move gas from Dampier to Bunbury. It
has been assumed that the transport fee from Dampier to Geraldton would be the same price.
Source: Australian Pipeline Trust
The Midwest natural gas pipeline (200 mm and 150 mm), which originates in Geraldton and goes to
Windimurra, via Mount Magnet will have sufficient spare capacity to supply the Weld Ranges mine,
even after the new Vanadium project comes on stream at Windimurra. A cost of $0.76 / GJ has been
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assumed for the transport of gas from Geraldton to Mount Magnet. This is based on the same cost
per kilometre as transport from Dampier to Geraldton
Source: Worley Parsons Pipeline Division
A 100 mm pipeline is required to feed the mine power station from Mount Magnet and the cost of this
pipeline is estimated to be $36 Million. Annual operating costs for the 150 km pipeline are expected
to be $500,000.
The overall installation period for the pipeline (78 Weeks) is the sum of 6 months for survey and
licensing issues, plus 6 months for pipe delivery, plus 6 months for construction. The latter figure is
based on 1 km/ day for construction.
5.6.2 Liquefied Natural Gas (LNG)
Source: Kleenheat
In general, transport of LNG by road is a viable energy delivery system. Insulated, double walled
road tankers are being built in sizes of 45 m3, 50 m3, 55 m3, 75 m3, for use in Western Australia. LNG
has a shelf life of 4 days, with no refrigeration equipment required either on the road tanker or at the
storage facility on the mine site during this time.
Storage facilities for LNG at the power station are expected to cost $600,000, with an additional
$400,000 needed for fire protection and safety infrastructure
Source: Kleenheat Gas
Kleenheat is building a 170 Tonne per day LNG plant in Kwinana and will transport the product by
road tanker to customers in the northern goldfields. They estimate the cost of of LNG including
delivery to the weld ranges mine is $15.00 per GJ. Unfortunately, 100% of the capability of this plant
is committed to existing customers. Kleenheat will need committed customers for a further 120 – 150
tonne per day before they undertake any expansion project. This will not be a valid option for the
Weld Ranges mine at present.
Source: Energy Developments Ltd
A 200 Tonne per day LNG plant is being built in Karratha and there are plans for a second, 200
Tonne process train. This plant will supply LNG to power stations in Broome, Derby and Halls Creek,
so the 1100 km trip to the Weld Ranges is within their normal delivery range. EDL’s proposed plant in
Karratha has sufficient capacity to supply the Weld Ranges mine, but SMM would have to source a
supply of gas for EDL to liquify . Finding a source of gas from a primary producer will be difficult, just
as it is for the piped natural gas option.
LNG has a shelf life of only 4 days before venting occurs, and one of these days is required for
transport. Reliability of supply is the major risk when using LNG.
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LNG Delivered By Road To The Weld Ranges Mine

Tanker
size
(M3)

LNG
Transported
(M3)

Specific
Gravity
of Liquid

Payload
per trip
(tonne)

Calorific
Value
(GJ / tonne)

Energy
Delivered
(GJ / Trip)

Deliveries
Required
per day

45

40.50

0.43

17

55.50

968.8

2.2

50

45.00

0.43

19

55.50

1076.4

2.0

55

49.50

0.43

21

55.50

1184.1

1.8

75

67.50

0.43

29

55.50

1614.6

1.3

5.6.3 Liquefied Petroleum Gas (LPG)
Source: Kleenheat Gas
LPG is not price competitive with LNG for this application. Kleenheat estimated the price for LPG
would be $20.70 per GJ, delivered to the mine, which makes it more expensive than diesel. There is
no excess production of LPG. The size of the mine power station (10 MW) is much larger than the
normal size for LPG users. The quantities LPG required for the mine exceed the requirements of
other customers and this would make the mine a pioneering user.
LPG is not recommended due to its high cost.
5.6.4 Diesel Fuel
Source: Reliance Petroleum
A diesel driven power station would consume one and a half million litres of fuel per month and this
fuel can be delivered from Geraldton in quad road trains, with a capacity of 128,000 litres per load.
That’s one load every two days.
Diesel prices (so called terminal gate prices or TGP) at various centres are set and published by BP
three times a week. On 25 July 2007, the TGP for Geraldton was 124.71 cents per litre, inclusive of
GST. Adding freight costs and mark-up, this gave a price, delivered to the mine, of 129.9 cents per
litre inclusive of GST, or 118.12 cents per litre without GST. The Australian Taxation Office gives a
rebate of 38.143 cents per litre for diesel fuel in power generating stations, so this makes a net price
of diesel, delivered to the mine, of 80 cents per litre, excluding GST.
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Two tanks of 7 metres diameter by 7 metres tall would be required to store 500 cubic metres of diesel
fuel, which is sufficient for 10 days operation.
5.7

Reciprocating Engines Or Gas Turbines

Diesel reciprocating engines are about 42% efficient, but Gas Turbines of this size (without co-gen)
are only about 29% efficient. Gas Turbines will consume about 120% of the fuel used by diesels.
Cogeneration plants based on Gas Turbines can be more efficient than diesels, but the capital costs
are large and will not be recouped in the life of the plant.
Reciprocating Engine Properties

Diesel Fuel

Gas Fuel

Make

MTU

MTU

Model

12V 4000 G61

G 12V 4000

AS Continuous Power Rating

1050 kWe

960 kWe

Efficiency

42%

40.9%

Gas fuel Consumption at 100% of rated output

N-A

235 m3 / hr

Diesel Consumption at 100% of rated output

0.244 litres / kWh

N-A

Diesel Consumption at 75% of rated output

0.252 litres / kWh

N-A
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Gas Turbine Properties
Make

Solar Turbines

Model

Centaur 50

Continuous Power Rating

4000 kWe at 30 degC

Heat rate

12,270 kJ per kWe-hr

Efficiency

29.3%

Fuel Consumption (kg)

0.27kg per kWe-hr

Fuel Consumption (litres)

0.303 litres / kWh

Fuel consumption compared to Diesel

120%

5.8

Power Station

Based on the arrangement selected for another iron ore project, the proposed power station will be
driven by twelve, 1 MW diesel or gas engine generators. It will have a reliable, continuous output of
10 MW and will distribute power from a main switchboard operating at 11kV. The power station
building should be cyclone rated.
5.9

Diesel Power Station Owned and Operated By The Mine Owner

Source: Contract Power Ltd
The total, turnkey cost of a 12 MW diesel power station is estimated to be $850,000 per MW, or
$10.2 Million overall, including buildings, construction and commissioning. The non-fuel operating
and maintenance cost of this plant is estimated to be 5% of capital cost, or $510,000, annually. If it
operates at a steady 10 MW year-round, the power station will consume 1.5 Million litres of diesel fuel
per month.
5.10 Gas Engine Power Station Owned and Operated By The Mine Owner
Source: Contract Power Ltd
The total, turnkey cost of a 12 MW gas engine power station is estimated to be $1,200,000 per MW,
or $14.4 Million in total, including buildings, construction and commissioning. The non-fuel operating
and maintenance cost of this plant is estimated to be 5% of capital cost, or $720,000, annually. If it

Page 17

13923-RP-1700-EL-0001 : Rev C : 3-Oct-07

SINOSTEEL MIDWEST MANAGEMENT PTY LTD
WELD RANGE IRON ORE PRE-FEASIBILITY STUDY
POWER GENERATION OPTION STUDY

operates at a steady 10 MW year-round, the power station will consume 2.7 Million litres of LNG per
month.
5.11 Diesel Power Station Owned And Operated by Others
One attractive option for power supply to the mine is to use a dedicated power station built, owned
and operated (BOO) by others. This arrangement is in place for other mines and is under
consideration for new projects.
The BOO arrangement has several advantages: their project teams are specialists and they have
enhanced buying power; there are fewer project interfaces to manage, but the important advantage to
SMM is in cash flow.
Contract Power Ltd have sent us a proposal based on this arrangement (See Appendix A). Their
proposal for a 10 MW diesel driven power station is summarised below (similar proposals could be
obtained from other power station operators).
The operator is handed banker’s guarantee for $3,153,600 on the day the contract is signed. This is
the “take or pay” tariff for one year of operation. 30 weeks after signing the contract, the power
station is built, commissioned and ready for business. At that time, the client can connect high
voltage cables into the outgoing circuits on the power station 11kV switchboard and start taking
power.
During normal operations, there would be a single power station operator on site, working 10 hour
days (station runs 24/7) and this operator is supplemented by other staff as needed for maintenance
or repairs. The client is required to pay for flights, accommodation and messing of power station staff
on site.
The contract continues for five years after the station is ready for business. It can be extended by
mutual agreement. After these first five years, the non fuel costs are reduced.
The bankers guarantee is returned to the client on the day the contract ends.
The only other payments made by client are the monthly power bills and the bills for fuel and
lubricating oil.
The client must negotiate their own fuel supply and will pay their chosen fuel company for fuels and
lubricating oils. Fuel cost is expected to be $1.313 Million per month.
The monthly power bills paid by the client are based on a tariff of 4.5 cents per kWh. The contract
includes a “take or pay” clause, requiring the client to pay this tariff for at least 80% of the station’s
nominal reliable output, every hour of every day, even if actual consumption is less than this.
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The approximate monthly cost would be $1.313 million for fuel, plus $262,800 for the power bill,
making $1.575 Million in all.
Over 5 years, the total fuel bill will amount to approximately $80 million and the power bill would total
approximately$15.77 million.
The contract is re-negotiated after 5 years and the tariff is reduced because the capital cost
component is reduced
5.12 Gas Engine Power Station Owned And Operated by Others
This arrangement is similar to the one described above. It is more expensive (except for fuel)
because gas fuelled engines are significantly more expensive and have higher running costs than
diesel fuelled engines.
Fuel costs are based on LNG delivered by tanker.
The estimated tariff is increased to 8.0 cents per kWh, which is $5.61 Million per year
The operator is handed banker’s guarantee for $5,606,400 on the day the contract is signed. This is
the “take or pay” tariff for one year of operation. 52 weeks after signing the contract, the power
station is built, commissioned and ready for business. At that time, the client can connect high
voltage cables into the outgoing circuits on the power station 11kV switchboard and start taking
power.
During normal operations, there would be a single power station operator on site, working 10 hour
days (station runs 24/7) and this operator is supplemented by other staff as needed for maintenance
or repairs. The client is required to pay for flights, accommodation and messing of power station staff
on site.
The contract continues for five years after the station is ready for business. It can be extended by
mutual agreement. After these first five years, the non fuel costs are reduced.
The bankers guarantee is returned to the client on the day the contract ends.
The only other payments made by client are the monthly power bills and the bills for fuel and
lubricating oil.
The client must negotiate their own fuel supply and will pay their chosen fuel company for fuels and
lubricating oils. Fuel consumption is equal to 2.7 Million litres per month.
The monthly power bills paid by the client are based on a tariff of 8.0 cents per kWh. The contract
includes a “take or pay” clause, requiring the client to pay this tariff for at least 80% of the station’s
nominal capacity, every hour of every day, even if actual consumption is less than this.
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The approximate monthly cost would be $0.964 million for fuel, plus $467,200 for the power bill,
making $1.43 Million in all (about $145, 800 less per month than the diesel case)
Over 5 years, the total fuel bill will amount to approximately $57.8 million and the power bill would
total approximately$28 million.
The contract is re-negotiated after 5 years and the tariff is reduced because the capital cost
component is reduced
5.13 Power For The Construction Phase
Source: Aggreko Ltd
The main power station, if built, owned and operated by others, would have a take or pay clause
equal to $263,000 per month and this is too expensive to use during the construction phase. It is
more economical to provide construction power with temporary, rented generator sets, which can be
moved about and set down near the construction load centres.
The estimated to total requirement for temporary construction power is 3kW per person on site. This
figure may be revised when there is sufficient data available to make more accurate calculations. If
there are 1000 persons in the construction crew, construction power needs are about 3 Megawatts
and the hire charge for six 500 kW generator sets, including main switchboards, would be about
$65,700 per month. Total fuel consumption for the six 500 kW sets (at 0.28 lit / kWh) could reach
20,000 lit / day or $14,500 per day.
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6.

RECOMMENDATION

The recommended power source is a stand-alone power station, powered by twelve, 1 MW diesel
generators. It will have a reliable, continuous output of 10 MW. This station can be owned and
operated by the mine, or it can be owned and operated by an independent power supply company.
The only difference is in the financial arrangements.
A power station powered by gas fuelled, spark ignition engines of similar output would be a cheaper
solution. Both the piped gas and LNG options are currently not feasible, because gas supplies are
extremely difficult to obtain and are unlikely to be secured before the commissioning date of the mine.
It is recommended that both the gas pipeline option and the LNG option be pursued as a long term
solution, due to the low energy costs of a gas fuelled system. Diesel engines can be changed out (at
some financial penalty) for spark ignition engines when the gas supply is secured.
LPG is not recommended as a fuel. Availability is a problem; it costs more than Diesel and has the
same safety problems as natural gas.
Bulk electricity supply by the Power Supply Authority is not recommended because of supply
problems and the cost of constructing a connection to the grid, some 380 km away
Wind turbines do not alter the required size of the power station or the design decisions for the power
station as they do not provide base load power supply. Wind turbines may be useful as a fuel and
greenhouse gas saving measure and a diesel base-load/wind turbine hybrid system should be further
studied to ascertain its economic benefits.
Photovoltaic cells are not appropriate for this application and are not recommended.
Geothermal Energy is still in the experimental stage in Australia, where the total installed capacity
nationwide is only 150 kW. No further study is recommended.
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Appendix 1– Proposal for 12 MV Power Station from
Contract Power Ltd
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Appendix 2– Net Present Cost Analysis
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Capital Cost
Operating costs/annum
NPC

Natural Gas
Discount/Escalation
10%
$
5%
$
$

Value
50,400,000
8,159,000
136,467,199

Capital Cost
Operating costs/annum
NPC

LNG
Discount/Escalation
10%
$
5%
$
$

Value
15,400,000
12,336,000
145,529,301

Capital Cost
Operating costs/annum
NPC

Diesel
Discount/Escalation
10%
$
5%
$
$

Value
10,600,000
15,751,000
176,753,260
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Year
0
$ 50,400,000

Year
0
$ 15,400,000

Year
0
$ 10,600,000

1

2

3

4

$ 7,788,136

$ 7,434,130

$ 7,096,215

$ 6,773,660

1

2

3

4

$ 11,775,273

$ 11,240,033

$ 10,729,122

$ 10,241,435

1

2

3

4

$ 15,035,045

$ 14,351,634

$ 13,699,287

$ 13,076,592

13923-RP-1700-EL-0001 : Rev C : 3-Oct-07

5

6

7

$ 6,171,868

$ 5,891,328

6

7

$ 9,331,556

$ 8,907,394

5

6

7

$ 12,482,202

$ 11,914,829

$ 11,373,246

$

6,465,766

5
$

9,775,915

8

9

10

11

12

13

14

15

$ 5,367,925

$ 5,123,929

$ 4,891,023

$ 4,668,704

$ 4,456,490

$ 4,253,922

$ 4,060,562

9

10

11

12

13

14

15

$ 8,116,035

$ 7,747,124

$ 7,394,982

$ 7,058,846

$ 6,737,990

$ 6,431,717

$ 6,139,367

8

9

10

11

12

13

14

15

$ 10,856,280

$ 10,362,813

$ 9,891,776

$ 9,442,150

$ 9,012,961

$ 8,603,281

$ 8,212,223

$ 7,838,940

$

5,623,541

8
$

8,502,512

