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Introduction

The North Queensland region is experiencing growth in electricity
consumption.

This growth is forecast to continue.

This highlights the need for forward planning for infrastructure.

The development of low cost power stations in northern Queensland
could reduce transmission costs on power imported from the south
and lower prices to major end users.

Industry development opportunities are influenced by the cost of
energy supply.



Comparative Prices to Major
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L ocational Factors influence
Energy Prices

Marginal Loss Factors

 Marginal Loss Factors require customers to pay
for marginal, rather than average, transmission
losses, when purchasing power.

 These rules adversely impact North
Queensland.

 There is an over-recovery for the cost of losses
by locations that import power.

* |n effect this is a subsidy by North Queensland
customers to customers in other parts of
Queensland



ocational Factors influence
Energy Prices

Transmission Charges

e Transmission prices are a separate item
iIncurred by all electricity customers.

* This disadvantages areas such as North
Queensland.

 The primary cost Is the Transmission Use of
System (TUOS) Charge.

e Supply charges to large industrial customers In
North Queensland are higher than for Central
Queensland



Higher Prices In Townsville

 Prices at Townsville in 2006-07 were 22%
higher than at Gladstone

* Prices in 2006-07 have been higher in all
locations owing to the drought in Southern
Queensland.



Generation

Location of power stations is commercially driven
based on:

 availability and cost of fuel

e proximity to load centres,
 availability and cost of water

e proximity to transmission lines.

e The generator’s revenue is determined by a combination
of contract and spot revenue

* For a base load station to be viable it must operate at
maximum load for most of the yeatr.



Market Triggers for
Generation

A supply deficiency in a region such as Queensland
causes a price increase

A supply deficiency in a sub-region does not result in a
price signal

The need for generation and its location is decided on a
regional not sub-regional basis.

This is the situation in North Queensland

new generation development is not necessarily brought
forward by generation shortages since the price received
by the generator is mainly determined by the nearest
regional reference node in Brisbane.



Supply Demand for Queensland
In the NEM
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Power Station Options

Gas Fired Plant

Open Cycle Gas Turbines

« OCGT'’s are characterised by low capital costs, fast start up and
relatively low thermal efficiency and are ideal for peaking duties.

 The lower efficiency and fuel costs means this plant is not generally
preferred for higher capacity factors.

Combined Cycle Gas Turbines

« CCGT's recover the heat exhausted from a gas turbine through a
steam generator and steam turbine lifting the thermal efficiency from
low 30’s per cent to low 50’s per cent.

o CO2 production is minimised by the higher efficiency of the plant
and the lower carbon content of the gas compared with coal.



Coal Fired Plant

Black coal is the dominant fuel source for power
generation.

The low cost of these coals has led to the
development of base load power stations.

Traditionally coal has been burnt in pulverised
fuel bollers.

Emissions from the combustion process require
costly control measures, and the higher carbon
content of coal increases CO2 emissions
compared with gas.



Power Station Costs

 The combined cost of capital, fuel and
operations and maintenance costs Is
known as the long run average cost
(LRAC).

 The lowest cost option for generation of
different capacity factors varies for gas
and coal.




Plant Long Run Marginal Cost ($/MWh)
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Current Electricity Supply
Situation In North
Queensland

* Powerlink divides the Queensland Region
a number of sub-regions and geographical

Z0Nnes.

 These are connected by main
transmission lines.



Queensland Major Transmission
Flow Paths



Demand

« Maximum demand for the NQ sub-region
iIn 2006-07 was 1,242MW

e This has grown at 3.3% p.a. since
2000/01.

 Powerlink are forecasting a 3.1% p.a.
growth rate for the next 10 years



Existing Generating Capacity

Installed capacity in northern Queensland is 946 MW
winter rating reducing to 907MW in summer.

No additional plant is committed for north Queensland

The remoteness of North Queensland from the southern
load centres, limited low cost fuel supplies and the
Inadequacy of the local market to support large scale
power stations is the cause

Development of a base load power station in North
Queensland would need to be underwritten by power
sales contracts.



Transmission Developments

North Queensland is connected to the remainder of
Queensland via two high voltage circuits stretching for
over 700km from Bouldercombe, near Rockhampton, to
Ross, near Townsville.

These lines have a firm capacity for transfer of up to
925MW of power to Nebo, near Mackay, and on to
Townsville

The CQ — NQ flow path is presently being upgraded with
a major new set of double circuit 275kV transmission
lines from Broadsound in Central Queensland through to
Ross, near Townsville.

This is anticipated to be completed by 2009-10.

This will increase the number of major lines from CQ to
NQ from two to four.



Transmission




The effect of the new lines
will be to:

Increase the maximum power delivery to North
Queensland;

Reduce the reliance on agreements with local
generators to keep power flows within limits; and

Reduce the transmission losses on imported
energy to less than half.

The new transmission capacity will buy time to
consider future long term options for power
supply in North Queensland.



Electricity Supply
Development In North
Queensland

There iIs no commitment for new power
stations in the NQ sub region.

The predicted supply/ demand for NQ
sub region until 2016/17 is shown In the
figure below.
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Supply vs Demand

* Unless major new loads are established in North
Queensland, the power infrastructure should be
sufficient to fully meet power demands at
existing annual growth rates to about 2015.

e Beyond 2015, new power supplies from
transmission or generation will be needed

o Supply into North Queensland would also need
to be augmented if any new industrial loads are
committed for the sub-region prior to 2015



Transmission Upgrade

* The existing and planned CQ to NQ
Interconnectors can be upgraded by
Powerlink to 1,700MW capacity

* Further expansion will require the
construction of 500kV transmission lines
from Central Queensland to North
Queensland



New Power Stations

* Further generation capacity, strategically
located in North Queensland, could defer
the need for additional transmission
capacity

e This Is the best mechanism to attract new
Industrial development to the sub-region.

 The upgraded transmission system from
CQ to NQ will by 2010 provide a strong
grid to support a major NQ power station



Match generation to industrial load

Generation (MW)

Ross (Townsville) 800 800 800 800
Load (MW)

Strathmore “ 100 100 100
Ross 0 100 300 500
Marginal Loss Factors
Ross 0.92 0.96 1.02 1.06
Strathmore 0.94 0.98 1.02 1.06
Nebo 0.95 0.98 1.01 1.05
Stanwell 0.94 0.98 1.02 1.06




Generation with Transmission to Mount
|Isa would provide overall benefits to NQ



Chicken or Egg

Establishing a new major power station or
several smaller ones in North Queensland is a
“Chicken and Egg” situation.

If the power station Is built, then power prices in
North Queensland will almost certainly be
cheaper.

for the power station to be bankable, it will need
guaranteed revenue to underpin its cost base .

A new base load station in North Queensland
will have to be competitive with imports from
Central or Southern Queensland.



Conclusions

North Queensland relied on imported energy for
65% of its power requirements in 2006-07.

the transmission system from central to north
Queensland is presently being expanded
through to Townsville by doubling the number of
transmission lines from two to four.

As normal load growth develops, the reliance on
Imported power will continue to increase.

North Queensland Is expected to receive its
additional power needs from South West
Queensland in the future, on present trends.



Conclusions

The loading pattern of generation for the state is
not conducive to lowering electricity prices for
North Queensland customers

Acts as disincentive to new industrial loads In
North Queensland.

North Queensland now has a one—oft
opportunity to achieve the development of a
major new base load station in the 1000MW
range.

This power station will need to be competitive in
the NEM with other similar large scale projects.



Conclusions

« With the development of new power
transmission to North Queensland a new
commercial power station could:
— exceed long run average costs
— ensure the viability of the development.

 this will only occur if new load develops to
underpin the new power station production.

 |deally new base load generation will exceed
new base load development by 200 to 400MW
to maintain downward pressure on prices




