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EXECUTIVE SUMMARY 

This report has been prepared for the Sustainable Energy Authority of Victoria (SEAV) to 
provide an analysis of the economic, social and environmental impacts of adopting a 
National Energy Efficiency Target (NEET) to reduce the rate of growth in end use and, 
therefore, primary energy.  

In addition to the MMRF-Green modelling which focused on macroeconomic indicators, 
McLennan Magasanik Associates (MMA) was engaged to determine any additional 
benefits that might flow from: 

• deferred and avoided investment in electricity generation plants 

• deferred and avoided investment in network upgrades 

• any benefits from reduced peak electricity prices 

• benefits other than those arising in electricity generation. 

The different scenarios MMA modelled were: 

• Base scenario: Where no additional energy efficiency improvements occurred apart 
from autonomous end use technological gains and the impact of existing Government 
programs (for example, the NSW greenhouse gas abatement scheme (GGAS)). 

• 0.5% Diff LS: A low NEET of 0.5%. This assesses sensitivity to the size of the NEET. 

• 1.0% Diff LS: A medium NEET of 1.0%. Each sector has a different load reduction 
program, so savings occur in different periods. This assesses the returns to investments 
required to achieve the target, without costs or an end user subsidy. 

• 1.0% Flat LS: A medium NEET of 1.0%. Unlike in the 1.0% Diff LS (where a high 
proportion of the energy efficiency savings occur in peak demand periods), the 
efficiency reduction is assumed to occur evenly across all hours of the day. This 
assesses sensitivity to the program type adopted. 

•  1.5% Diff LS: A high NEET of 1.5% ramped up quickly.  

• 1.5% Diff LS Slow: A high NEET of 1.5% ramped up slowly. This assesses the 
different possible rates of uptake associated with a higher target.  

All results reported below represent the impacts of an energy efficiency target relative to 
the base scenario. 

All scenarios include a rebound factor of 20% spread over five years.   
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The analysis commenced in 2005, with the NEET being applied over the 10 year period 
from 2005 to 2014. 

Market benefits from implementing and achieving the energy efficiency program are 
detailed in Table 1-1 below. Benefits were estimated to range from $2.4 billion to $6.6 
billion. 

Table 1-1 Net present value of national savings, $M June 2004  

National savings in : 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% 
Diff LS  

1.5% 
Diff LS 

Slow 
Electricity market      
 Fuel costs 1,285 2,283 2,231 3,298 2,846 
 Variable O&M 305 553 511 798 693 
 Fixed O&M 192 494 235 736 698 
 Capital costs 284 521 431 719 704 
 Transmission costs 170 236 170 288 268 
 Total  2,236 4,086 3,578 5,839 5,208 
Gas market      
      Production capital cost 233 423 370 657 539 
 Pipeline capital cost 8 48 42 76 61 
 Total  241 471 412 733 600 
Total gas & electricity 2,477 4,557 3,991 6,572 5,808 

 

The analysis indicated a decrease in operating costs, fuel costs, and substantial savings in 
capital investment in the electricity supply system resulting from the application of the 
various NEET scenarios.  These impacts were due to: 

• deferral of new plants 

• higher levels and longer periods of mothballing 

• plants operating at reduced capacity as illustrated in Figure 1-1.  

 



Sustainable Energy Authority Victoria 

Ref: J1086, 23 August 2004 3  McLennan Magasanik Associates 

Figure 1-1 Firm capacity contributions, MW 
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The requirement for reduced capacity over the study period, as a result of the targeted 
reduction in demand, caused large numbers of new generating units to be deferred for 
extensive time periods. This is summarised in Table 1-2 for each scenario.  

Table 1-2 Average number of months that new plant was deferred by plant type 

Scenario Gas turbines Coal Cogeneration 
0.5% Diff LS 17 16 19 
1.0% Diff LS 29 21 21 
1.0% Flat LS 28 19 16 
1.5% Diff LS  39 31 40 
1.5% Diff LS Slow 36 34 35 

Note: Data in table represents the average number of months that new generating units were deferred (relative 
to when they came in service in the base scenario). 

Further benefits, in addition to those valued in the above table are reductions in: 

• greenhouse gas emissions 

• loss of load hours 

• energy not served 

• electricity prices. 
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Figure 1-2 Annual greenhouse gas emissions, Mt CO2e 
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As shown in Figure 1-2, there is a significant reduction in emissions as a result of the 
energy efficiency programs. In particular, emissions declined for a short duration under 
some scenarios (for example, the 1.5% Diff LS scenario). Under these scenarios, 
greenhouse gas emissions would not increase above 2004 levels until at least 2010. This 
was driven not only by the energy efficiency programs but by the fact that emission 
growth in this period is low in any case due to the impact of other abatement programs 
such as the Mandatory Renewable Energy Target and the NSW GGAS. 

Spot market pool prices in the National Electricity Market (NEM) for all the efficiency 
scenarios were substantially lower than those for the base scenario from 2006 until 2016. 
Thereafter, all the prices are quite similar.  

Wholesale market prices in the South West Interconnected System (SWIS) are also less 
than the base scenario and each scenario follows the trend of the base case quite closely. 
The SWIS electricity prices graph is contained further on in the body of the report. 
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Figure 1-3 Wholesale market prices, NEM, $MWh 
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In summary, adopting the NEET program, and meeting its objectives, will ensure that we 
get better use from our existing energy infrastructure and reduce emissions and supply 
costs as quantified above. A further advantage is that future costs can be reduced by 
deferring new capital investments until such time as cleaner generation technologies 
become less expensive.   
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1 INTRODUCTION 

This report has been prepared for the Sustainable Energy Authority of Victoria (SEAV) to 
provide an assessment of the economic, social and environmental impacts of adopting a 
National Energy Efficiency Target (NEET) to reduce the rate of growth in end use energy. 
This work is being undertaken by SEAV as part of its contribution to the National 
Framework on Energy Efficiency (NFEE). 

The purpose of the national framework is to achieve a step change in Australia’s energy 
efficiency by unlocking the significant economic potential associated with the increased 
implementation of energy efficient technologies and processes. The framework aims to 
deliver a least cost approach to energy provision in Australia. Developing the National 
Framework will also help identify areas and mechanisms for improved coordination and 
cooperation across jurisdictions in the delivery of energy efficiency policies and programs. 

In addition to the MMRF-Green modelling1 that focused on macroeconomic indicators, 
McLennan Magasanik Associates (MMA) was engaged to determine benefits that might 
flow from avoided investment in electricity generation plants, network upgrades for both 
gas and electricity and any benefits from reduced electricity prices. 

The objective of the study was to model the impacts of five scenarios for the adoption of a 
NEET. The modelling aims to ensure that the possible energy efficiency targets defined for 
each scenario do not draw on energy efficiency opportunities beyond those with a four 
year payback. Data on the energy efficiency potential in the commercial, industrial and 
residential sectors for measures with paybacks up to and including four years was 
developed by SEAV based on a number of studies.2 A bottom up model was used to 
determine the impacts of these scenarios on capital investments, variable operating, 
maintenance and fuel costs, intraregional and interregional transmission investments, 
greenhouse gas emissions and electricity prices. The analysis covered the period 2004 to 
2025. 

The focus of the analysis was on the two largest grids in Australia – the National 
Electricity Market (NEM) and the South West Interconnected System (SWIS). The Darwin 
Katherine Grid, the third largest grid, was not included as it represents a relatively small 
proportion of Australian power generation, use, and emissions. Its inclusion would, 
therefore, have little influence on the total impacts.  

                                                      
1 The Allen Consulting Group 2004, Economic Impacts of a National Energy Efficiency Target, report for SEAV. 
2 EMET Consultants 2004, Energy Efficiency Improvements in the Commercial Sub-Sectors, prepared for SEAV, 
February.  Energetics 2004, NFEE: Energy Efficiency Improvement Potential Case Studies – Industrial Sector, 
prepared for SEAV, March.  EMET Consultants 2004, Energy Efficiency Improvement in the Residential Sector, 
prepared for SEAV, April.  G. Wilkenfeld and Associates 2004, NFEE – Energy Efficiency Improvement Potential 
Case Studies, Residential Water Heating, prepared for SEAV, February. 
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2 METHODOLOGY 

2.1 BENEFITS OF ENERGY EFFICIENCY 

In this study, social benefits and costs are distinguished from market impacts. Social 
benefits and costs refer to the impact of an energy efficiency target on the economic 
allocation of resources or the efficiency of resource use. To the extent that energy efficiency 
programs are taken up by end users, there will be a reduction of energy demand and a 
commensurate reduction in the resources used in energy production. The value of this 
reduction in resource use is estimated in this study. 

In calculating any social benefits that may arise from adopting a NEET, MMA’s objective 
was to determine values and percentage deviations from the business as usual scenario for 
the following: 

• deferred and avoided investment in electricity generation plants 

• deferred and avoided investment in network upgrades 

• reduced fuel usage in generation 

• abatement of greenhouse gas emissions 

• improvements in the reliability of energy supply 

• benefits other than those arising in electricity generation, such as savings in natural gas 
production and pipeline capital costs resulting from reduced gas demand in electricity 
generation and reduced gas demand in other stationary energy activities. 

Better allocation of resources arising from these benefits results in an increase in social 
wealth. 

Market impacts refer to the impacts of energy efficiency programs on the parties involved 
in the energy market. The key market impact of an energy efficiency programs will be on 
energy prices. Except in so far as the ensuing reduction in energy prices results in a 
reallocation of resources, this impact does not represent a social benefit as much of the 
reduction of energy price represents a transfer of wealth from energy producers to end 
users. 

Market impacts are also estimated in this study. Impacts on wholesale electricity prices 
and city gate gas prices are estimated.  
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2.2 APPROACH 

2.2.1 Electricity market benefits and impacts 

MMA utilised the Strategist wholesale market simulation model to calculate the impacts of 
the energy efficiency programs on the electricity market.   

The Strategist model contains modules for creating and modifying load forecasts, and 
evaluating energy efficiency and demand side management programs. Key issues related 
to future electricity demand and the impacts attributed to each customer group can be 
addressed with the model.  

Estimates of the impacts of energy efficiency programs are simulated using estimates of 
energy savings per customer and reductions in hourly electricity demand induced by the 
energy efficiency program. Electricity demand impacts may be entered chronologically for 
each program, or may be determined by the module based on the inputs for peak demand 
reduction, energy savings and program type.   

MMA employed the latter method in this study as only the general characteristics of an 
energy efficiency program are known. For this situation, Strategist provides the following 
four generic programs to choose from: 

• peak shave – where the bulk of the energy efficiency is assumed to occur during peak 
demand periods (for example, improvements in the energy efficiency of air-
conditioning) 

• valley shave – where the bulk of the energy savings occur in off-peak periods (for 
example, street lighting) 

• percent shave – where the electricity demand in each hour is reduced by the same 
percentage amount 

• unscheduled shave – where electricity demand is reduced by the same amount (in 
MW) in each hour. 

The first two programs require estimate of impacts on peak demand and monthly energy 
consumption.  The model calculates the adjusted load shape from the load duration curve 
so that the estimated peak and energy reductions are met.  

The remaining two options require only one input – peak demand impact or energy 
consumption impact.  

All energy efficiency scenarios are compared to a base scenario which is equivalent to 
business as usual. The discount rate used for all net present value (NPV) calculations is 
4%. Savings are represented in terms of the June 2004 dollar. 
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The savings were calculated from the results of the market simulations as follows: 

• Capital savings were calculated by comparing the timing of the new entry for a 
generating plant between the base case and each scenario. The timing difference for a 
given plant indicates the plant’s deferral. Plants that have been delayed were divided 
by state, plant type and year. The capital cost related to each generating plant depends 
on these three variables. MMA has used known capital costs for each of the states, 
plant types, and each of the years in the study period. The corresponding cost for each 
thermal unit was multiplied by the plant capacity and the net present value of the 
capital cost was calculated. Savings were deduced by comparing the net present value 
of the capital cost in the base case and each scenario. 

• Fuel consumption and cost savings were determined by a simple comparison of fuel 
usage between the base case and each scenario, and the fuel cost difference between 
the base case and each scenario. 

• Operating and Maintenance (O&M) costs were divided into variable and fixed 
components. Savings in these costs come about either through reduction in output 
(which reduces variable O&M costs) or due to mothballing of uneconomic plant 
(which reduces fixed O&M costs).  Installed generation capacity for each thermal unit 
was compared against the base case to find any variation. O&M costs were added 
together for all thermal units wherever variations occurred to give the total annual 
O&M costs for all mothballed and deferred plants. When plants are mothballed, the 
associated fixed operating and maintenance costs were assumed to be eliminated.   

• Intraregional savings in transmission upgrades were calculated on a state by state 
basis. Peak demand for each state, based on 10% medium summer growth, was taken 
from the 2003 Statement of Opportunities (SOO). This was adjusted to account for the 
energy efficiency program and resulted in reduced peak demand. For all the years in 
the study period, the Powerlink Annual Planning Report provided planned 
expenditure for intraregional transmission lines for Queensland, the Transgrid Annual 
Planning Report for New South Wales, the VENCorp Annual Planning Report for 
Victoria, the Transend Annual Planning Report for Tasmania, and the Electricity 
Supply Industry Planning Council’s Annual Planning Report for South Australia. The 
adjusted expenditure was estimated by deferring expenditure until such time that 
adjusted peak demand was equal to the old peak demand. 

• Greenhouse gas abatement was calculated in CO2-equivalent terms. Three types of 
emissions – combustion CO2, fugitive CO2 and fugitive CH4 – make up collective 
emissions as a whole. Fugitive CH4 needs to be multiplied by 21 to transform it into 
CO2e terms. Output direct from Strategist was put into CO2e terms and as per all other 
benefits and reductions, differences from the base case were deduced.  The value to the 
community of the abatement in net present value terms was deduced using high and 
low $/tonne ($/t CO2e) values for abatement. The high and low costs assumed were 
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$30/t  CO2e  and $10/t CO2e respectively, which were derived from a number of 
recent studies.  

• Energy not served (ENS) is the amount of energy (in GWh terms) not supplied to the 
market. This occurs because of unexpected events or because the market does not 
provide sufficient revenue to ensure the required reliability. The value of any 
reduction in energy not served was computed by multiplying the amount of energy 
not served by the customers’ willingness to pay for reliability. The NEM code 
stipulates this as the value of lost load and it is set at $10,000/MWh. A recent 
publication by CRA for VENCorp suggested this should be $30,000/MWh. In order to 
give high and low estimates, two calculations were made. The net present value of the 
annual values of energy not served were calculated and compared to the value for the 
base scenario.  

• Wholesale market prices are output from Strategist on an hourly basis, with one week 
representing a typical month. The model provides wholesale market prices for each 
hour of a typical week in each month. A volume weighted average spot price for each 
year was then calculated. Once again, the wholesale market prices were compared to 
the base scenario and the percentage deviation calculated.  

2.2.2 Gas market benefits and impacts 

Benefits of the efficiency target on the gas market were simulated using MMA’s model of 
the Australian gas market. The MMA national gas market model incorporates the 
following features: 

• Cournot gaming replicating limited upstream competition 

• 20 gas producers competing in nine regional markets plus LNG export 

• long term projections based on one year intervals 

• transmission upgrades and cost based on optimal transmission flows 

• Optimising sources of gas supplies based on least cost supply at each node subject to 
current contracts and availability of supply. 

The benefits of energy efficiency targets to the gas market were calculated as: 

Production capital costs = production unit capital cost * capacity reduction 

Production unit capital cost = unit annual costs * factor (described below) 

Pipeline capital costs = pipeline unit capital cost * capacity reduction 

Pipeline unit capital cost = unit annual costs * factor (described below) 
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Unit capital costs per gas producer are found by multiplying annual unit costs by an 
applicable factor. There are two components to each factor, the investment period and the 
discount rate. Production costs are assumed to have a ten year investment period with a 
12% discount rate. Pipeline costs are assumed to have a 20 year investment period with a 
9% discount rate. Pipeline costs are longer term coupled with a lower rate because they 
have lower commercial risks and entail lower construction risks. 

Similar to capital savings calculations in the electricity market, differences between the 
base scenario and each scenarios capital costs are found for every year within the study 
period and then a normal NPV calculation is made. 

2.2.3 Estimation procedure 

It is proposed that the NEET scheme will operate for ten years. Beginning in 2005, it will 
achieve full reductions below business as usual by 2007 following a three year ramp up, 
and end in 2014 following a two year ramp down. Energy savings are cumulated and have 
an effective life of 12 years; this means investments undertaken at the beginning of 2014 
will run for 12 years until the end of 2025.   

The procedure for estimating energy savings was as follows: 

• Base scenario energy demand projections were provided by the Centre of Policy 
Studies (COPS). The MMRF base case provided to MMA contained figures on final 
electricity consumption and natural gas supplied to stationary energy processes used 
by the nation over the study period. After converting to common units, the reduction 
in energy consumption using the procedure described below was calculated by MMA 
and distributed over the sectors. From this set of projections the annual growth rates in 
demand were derived. 

• In each year, the electricity demand was reduced by the target rate.  In year one of the 
program (2005), demand projected for that year was reduced by the target rate of 
efficiency gain. In subsequent years, demand equalled the previous year’s reduced 
demand multiplied by the derived growth rate (from the COPS projections) minus the 
energy efficiency target. This was repeated for each year until 2014. 

• From 2015 to the end of 2025, demand in each year equalled the demand in the prior 
year multiplied by the projected growth rate for demand in that year (as projected by 
COPS). 

As an example, Table 2-1 shows the method for calculating the total energy reduction for a 
1% target scenario.  The difference between demand and adjusted demand is the energy 
savings achieved.  

It is often the case that when new programs are introduced there is a rebound effect.  For 
instance, money saved would be spent elsewhere or energy saved would be used 
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elsewhere. To account for this possible effect, all scenarios include a rebound factor of 20%, 
which is spread over five years. This factor reduces the annual saving in GWh for each 
program for every year the NEET is effective. In 2005, 4% of the 2005 target is taken off. In 
2006, 4% of the 2005 target is taken off and 4% of the 2006 target and so on. All savings and 
benefits established for each target decrease with the inclusion of this rebound factor. The 
estimate of 20% over 5 years is based on prior analysis undertaken by MMA for the 
Australian Greenhouse Office (AGO). 

Two demand patterns were adopted in the modelling. They are:  

• Differential load shape impact (denoted from now as Diff LS): Each customer sector 
has a different energy efficiency reduction program so savings occur during different 
time periods.  This would more likely simulate how actual savings would transpire 
and where based in part on the work undertaken by other consultants on behalf of 
SEAV. 

• Flat load shape impact (denoted from now as Flat LS): Each customer sector has the 
same energy efficiency reduction in MW in each hour of the year, resulting in a 
constant decrease being applied to the load. This was used to assess the sensitivity to 
the impact of the energy efficiency program type adopted.  

Table 2-1 Calculations of reduction in demand due to energy efficiency program, PJ  

Year 
Base 

demand Growth EE uptake Target Adj demand 
Relative 
demand 

  Dt Gt Et=Tt*aDt-1 Tt aDt=Gt*aDt-1- Et aDt : Dt 
2003 1,322 0.0% 0 0.00% 1,322 100% 
2004 1,376 104.1% 0 0.00% 1,376 100% 
2005 1,416 102.9% 5 0.33% 1,411 100% 
2006 1,442 101.9% 9 0.67% 1,428 99.0% 
2007 1,482 102.8% 14 1.00% 1,453 98.0% 
2008 1,528 103.1% 15 1.00% 1,484 97.1% 
2009 1,554 101.7% 15 1.00% 1,495 96.2% 
2010 1,587 102.1% 15 1.00% 1,511 95.2% 
2011 1,627 102.5% 15 1.00% 1,534 94.3% 
2012 1,672 102.7% 15 1.00% 1,561 93.4% 
2013 1,696 101.5% 10 0.67% 1,573 92.7% 
2014 1,726 101.8% 5 0.33% 1,596 92.5% 
2015 1,777 102.9% 0 0.00% 1,643 92.5% 
2016 1,811 101.9% 0 0.00% 1,674 92.4% 
2017 1,849 102.1% -5 0.00% 1,714 92.7% 
2018 1,889 102.2% -9 0.00% 1,760 93.2% 
2019 1,929 102.1% -14 0.00% 1,812 93.9% 
2020 1,968 102.0% -15 0.00% 1,863 94.7% 
2021 2,008 102.0% -15 0.00% 1,916 95.4% 
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2022 2,048 102.0% -15 0.00% 1,970 96.1% 
2023 2,089 102.0% -15 0.00% 2,023 96.9% 
2024 2,128 101.9% -15 0.00% 2,077 97.6% 
2025 2,156 101.3% -10 0.00% 2,114 98.0% 

Source: MMA analysis. 

The different scenarios modelled cover a range of possible targets and impacts on the 
pattern of demand. MMA was requested to model the following NEET target scenarios: 

• 0.5% Diff LS – a low NEET of 0.5%. This assesses sensitivity to the size of the NEET 

• 1.0% Diff LS – a medium NEET of 1.0%  

• 1.0% Flat LS – a medium NEET of 1.0% with the programs reducing demand by an 
even amount across all hours 

• 1.5% Diff LS – a high NEET of 1.5% ramped up quickly 

• 1.5% Diff LS Slow – a high NEET of 1.5% ramped up slowly. This assesses the 
different possible rates of uptake associated with a higher target.  

The ramp up towards the final target for each scenario is shown in Table 2-2. 

Table 2-2 Ramp up/ramp down summary by target, % of demand 

Target 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

0.5% 0.17 0.33 0.50 0.50 0.50 0.50 0.50 0.50 0.33 0.17 

1.0% 0.33 0.67 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.33 

1.5%  0.50 1.00 1.50 1.50 1.50 1.50 1.50 1.50 1.00 0.50 

1.5% Slow 0.30 0.60 0.90 1.20 1.50 1.50 1.50 1.50 1.00 0.50 
Source: MMA analysis. 

These various modelling scenarios – low, medium and high targets, with different load 
shape assumptions – result in differing levels of energy savings.  

Under the proposed NEET, the target for each year should be applied to the previous 
year’s final energy consumption. For example, for a 1% target, the implementation year 
(2005) target is calculated as 0.33% of 2004 demand. The target is then deducted from the 
2005 base case to give a resultant lower demand. The 2006 target is calculated at 0.67% of 
the 2005 demand, and the 2007 and subsequent year targets are calculated at 1.0% of the 
previous year’s demand, until the ramp down commences in 2013. In 2017, the impact of 
the investments made in 2005 is assumed to have ended, and so the gap between actual 
and business as usual energy use will start to diminish. This effect continues until 2025, 
when the impact of the investments made during the NEET scheme ceases.  
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After obtaining national averages for commercial, residential and industrial consumption 
at 22.5%, 27.6% and 49.9% respectively, the energy savings achieved were further 
distributed between the gas and electricity markets according to their estimated potential 
within each sector. These estimates, as shown in Table 2-3, are averages of sub-sector 
potentials and they were also provided by MMRF. 

Table 2-3 Savings potential distribution between gas and electricity markets 

  Electricity Gas 

Commercial 81% 19% 

Residential 44% 56% 

Industrial 54% 46% 
Source: MMA analysis based on assumptions provided by SEAV and COPS 

As the gas model needs two data sets – energy savings for stationary energy processes 
other than electricity generation and reduction in fuel consumption in electricity 
generation – it was completed after the electricity model simulations. Input data is not 
required to be segregated by sector for the gas market model so it is simply entered as the 
sum of the three end use sectors. 

The total savings in electricity consumption proportioned between the states according to 
the proportions of actual electricity consumption by state in 2001/02. These proportions 
are shown in Table 2-4.  

Sectorial energy consumption varies significantly between states because of variations in 
the economic concentration of the three major sectors examined. Using ABARE’s historical 
database, sectorial breakdowns by state were calculated for the electricity market.  

Table 2-4 Electricity demand percentages (based on actual 2001/02 consumption), % 

State Percentage 

New South Wales/ACT 35.7 

Victoria 22.7 

Queensland 22.1 

Western Australia 7.0 

South Australia 6.4 

Tasmania 5.4 

Northern Territory 0.7 

 

The target levels of electricity demand reduction for each year were converted into a peak 
demand reduction and distributed using the generic load reduction patterns available in 
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the Strategist model. Of the generic load reduction patterns available, the peak shave, 
percent shave and unscheduled shave were selected to most accurately represent how the 
energy reduction would be distributed across the residential, commercial and industrial 
sectors for four of the five energy efficiency scenarios. 

 

Table 2-5 Sectorial percentages from actual consumption (ABARE, 2001/02) 

State/sector Percent of total state energy savings 
New South Wales/ACT  
 Commercial 22 
 Residential 32 
 Industry 46 
Victoria  
 Commercial 25 
 Residential 27 
 Industry 48 
Queensland  
 Commercial 24 
 Residential 24 
 Industry 52 
Western Australia  
 Commercial 12 
 Residential 19 
 Industry 69 
South Australia  
 Commercial 25 
 Residential 37 
 Industry 38 
Tasmania  
 Commercial 15 
 Residential 16 
 Industry 69 

Source: MMA analysis based on ABARE data. 

The residential sector has energy savings predominantly occurring during peak periods. 
The peak shave program assumes savings based on reductions in peak maximum demand 
and energy consumed during peak periods only. This is illustrated in Figure 2-1. 

Figure 2-1 Residential sector modelled by peak shave 
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The commercial sector has energy savings occurring during all periods, but the majority 
would be during peak periods. The percent shave program assumes savings based on 
percentage reductions in maximum demand over all periods ensuring energy savings are 
met.  The load is modified by a certain fraction of base load over all hours; this implies 
savings predominately occur during peak periods. Note that the reduction is not a percent 
of the base load but rather the actual peak. For example, if the base load is 150MW, a peak 
input of 30MW would correspond to a 20% shave. This is shown in Figure 2-2. 

Figure 2-2 Commercial sector modelled by percent shave 

The industrial sector has continuous energy savings across all periods. The unscheduled 
shave program assumes a constant decrease is applied to the base load, which is best 
described as flat. This is shown in Figure 2-3. 

Figure 2-3 Industrial sector modelled by unscheduled shave 

The 1.0% Flat LS scenario is modelled with all sectors adopting the unscheduled shave 
marketing program. The outputs for this scenario show how peak reduction can vary 
between programs and the effect this has on results.  

Maximum peak reductions occur in 2016 for all scenarios. This is because the program 
reaches full potential in 2007, following a three year ramp up. Hence 2016 is the first and 
only year to include all other years’ energy efficiency reductions at their maximum before 
the effective life of each is complete and targets begin to be added back into the demand. 
In addition, in 2017, not only is the effective life of 2005 target complete and is added back 
in, but the rebound factor is no longer included. Table 2-6 contains data on maximum peak 
electricity demand reduction and the percentage of the 2016 base case peak demand this 
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represents. Even though the target reduction is 0.5%, 1% and 1.5%, due to the cumulative 
design of the program, the reduction in demand is greater than 0.5%, 1% and 1.5%. 

 

Table 2-6 Maximum peak energy reduction, MW  

Scenario Peak demand reduction in 
2016 

Relative to base scenario 
peak demand in 2016 

0.5% Diff LS 3,289 7.5% 
1.0% Diff LS 5,324 12.1% 
1.0% Flat LS 2,792 6.3% 
1.5% Diff LS 7,295 16.6% 
1.5% Diff LS Slow 6,587 15.0% 

 

2.3 ASSUMPTIONS 

2.3.1 Electricity market 

The Strategist software used is a probabilistic simulation model of the integrated electricity 
market. The model simulates the dispatch of a generating plant, based on the bids and 
availability of the individual generating units in the NEM. The simulation model was used 
to calculate electricity generation costs (capital, fuel, operating and transmission costs), 
electricity prices, and greenhouse gas emissions. 

Electricity prices are determined by the marginal cost or bid of the last plant dispatched. 
Emissions from electricity generation are determined by assigning emission intensities to 
each of the fuels used by generating units in the electricity model. 

MMA modelled the electricity markets in Australia in two sections:  

• NEM – which covers the integrated grids of Queensland, New South Wales, Victoria, 
South Australia and which will eventually include Tasmania 

• SWIS – which covers the grid in the south west of Western Australia, supplying the 
load centres of Perth, Kwinana and the Kalgoorlie region. 

Because the electricity market models include all generating units, changes to the cost of 
electricity supply can be modelled. Capital, operating and maintenance, and fuel costs are 
modelled in detail. Changes to these costs can then be calculated as the difference in 
system costs between the scenarios modelled. Changes to wholesale market prices can also 
be calculated. 

Wholesale electricity costs delivered to customer transmission or distribution points are 
projected based on the spot market price for electricity plus the marginal loss factors for 
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transmission and distribution. These costs do not include network charges, state 
government charges, and wholesale market hedging costs or retailer mark ups.  

Projecting electricity prices and costs requires the use of a sophisticated model of the 
Australian electricity system. The model needs to account for the economic relationships 
between generating plants in the system. In particular, the model needs to calculate the 
production of each power station given the availability of the station, the availability of 
other power stations and the relative costs of each generating plant in the system. 

Modelling of the electricity markets was conducted using a multi-area probabilistic 
dispatch algorithm. The algorithm incorporates: 

• chronological hourly loads representing a typical week in each month of the year. The 
hourly load for the typical week is consistent with the hourly pattern of demand and 
the load duration curve over the corresponding month 

• chronological dispatches of hydro and pumped storage resources either within regions 
or across selected regions (hydro plant is assumed to shadow bid to maximise revenue 
at times of peak demand) 

• where an auction market exists, a range of bidding options for thermal plant (fixed 
prices, shadow bidding, average price bidding) 

• estimated interregional trading based on average hourly market prices derived from 
bids, the merit order, performance of thermal plant, and quadratic interregional loss 
functions 

• scheduled and forced outage characteristics of thermal plant. 

Average hourly pool prices are determined within the model based on thermal plant bids 
that are derived from marginal costs or entered directly. The model generates average 
hourly marginal prices for each hour of a typical week for each month of the year at each 
of the regional reference nodes. It takes into account all possible thermal plant failure 
states. The prices are solved across the regions of the market with regards to interregional 
loss functions and capacity constraints. Failure of transmission links is not represented, 
although capacity reductions are included based on historical patterns.   

Bids are mostly formulated as multiples of the marginal cost and are varied above unity to 
represent the impact of contract positions and price support provided by dominant market 
participants. 

Reserve margin, loss of load hours and plant dispatch is determined for each electricity 
market. 

New plant requirements, whether to meet load growth or to replace uneconomic plants, 
are chosen on two criteria: 
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• To ensure electricity supply requirements are met under most contingencies. The 
parameters for quality of supply are determined in the model through the loss of load, 
energy not served and reserve margin. We have used a maximum energy not served of 
0.002%, which is in line with planning criteria used by system operators. 

• To ensure revenue earned by the new plant is equal to or exceeds the long run average 
cost of the new generator.   

Each power plant is considered separately in the model. The plants are divided into 
generating units, with each unit defined by minimum and maximum operating capacity, 
heat rates, planned and unplanned outages, fuel costs and operating and maintenance 
costs. 

The information required to project generation, emissions and system costs, is further 
detailed in the appendices. It includes: 

• forecasts of load growth (peak demand, electricity consumption and the load profile 
throughout the year) 

• operating parameters for each plant including heat rate as a function of capacity 
utilisation, rated capacity, internal energy requirements, planned and unforeseen 
outage time 

• data on fuel costs for each plant including mine-mouth prices (or well head prices in 
the case of gas), rail freights (or transmission costs in the case of gas), royalty 
arrangements, take-or-pay components, escalation rates, quantity limits and energy 
content of the fuel 

• variable unit operating and maintenance costs for each plant (which may also vary 
according to plant utilisation) 

• fixed operating and maintenance costs 

• capital costs for new generating plants. 

2.3.2 Gas market 

The gas market simulation model predicts gas prices for each city gate node based on the 
demand for gas at each node, and the available reserves of gas and their cost of supply.  
The model forecasts out to 2025. 

Gas demand from each node is derived from non-electricity gas demand provided by the 
MMRF model and gas demand for electricity generation provided from the electricity 
market simulations.   
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The demand is assumed to be sensitive to price, with the price adjustment calculated using 
a notional own price elasticity of demand of -0.5. 

The cost of supply of gas is calculated in the model using the following assumptions: 

• current reserves plus P50 new discoveries as provided by the AGSO 

• coal seam methane is limited to 125PJ per annum 

• production costs constant in June 2004 dollar terms, with the costs based on MMA 
estimates drawing on national and international data on the cost of production by type 
of field 

• transmission costs at existing regulated level (as determined by the state and national 
regulators) or new pipeline cost (as determined by MMA using a model of pipeline 
costs in which capital costs are a function of the length and diameter of the pipeline). 
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3 RESULTS 

3.1 ELECTRICITY MARKET BENEFITS 

3.1.1 Overview 

The MMRF-Green model has identified substantial positive benefits in macroeconomic 
indicator levels such as GDP/GSP, employment and investment, arising from 
improvements to energy efficiency beyond business as usual levels. MMA has further 
identified the potential for benefits arising from the achievement of an energy efficiency 
target. Most benefits and savings predominantly stem from the reduced level of 
generation required when the 0.5%, 1% and 1.5% energy efficiency targets are met.  

National savings estimated to flow on from the energy efficiency targets are summarised 
in Table 3-1. All savings are in $M June 2004 NPV terms.  

The savings for each of the cost components for the electricity market are as follows: 

• fuel costs – resulting from reduced generation by thermal units under the energy 
efficiency measures 

• variable O&M costs – resulting from reduced generation output from thermal units 

• fixed O&M costs – resulting from delayed new entry into the market and a higher level 
of existing capacity mothballed as a result of excess capacity in the market 

• capital costs – savings due to deferral of capital investments in additional generation 
capacity 

• transmission costs – due to deferral of intra-regional transmission upgrades. 
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Table 3-1 Net present value of national savings in electricity supply costs, $M June 2004 

National savings in 
: 

0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS  

1.5% Diff 
LS Slow 

Fuel costs 1,285 2,283 2,231 3,298 2,846 

Variable O&M 305 553 511 798 693 

Fixed O&M 192 494 235 736 698 

Capital costs 284 521 431 719 704 

Transmission costs 170 236 170 288 268 

Total costs 2,236 4,086 3,578 5,839 5,208 

 

3.1.2 Capital cost savings  

Total installed generation for the Australian electricity market, as presented in Figure 3-1, 
clearly shows the significant delays in commissioning of new capacity. Key results include: 

• By 2017, installed capacity is reduced by about 2,500 MW for a 0.5% target (or 6% of 
installed capacity without energy efficiency), 3,200 MW for a 1.0% target (about 8% of 
installed capacity without energy efficiency) and about 5,000 MW for a 1.5% target 
(about 12% of installed capacity without energy efficiency).   

• Changes to the pattern of demand reduction of the energy efficiency program have 
minimal impact on deferral of new capacity. Assuming all programs have an even 
demand reduction in all hours results in capacity being higher by about 2,000 MW at 
the most compared to capacity with energy efficiency programs having a concentrated 
impact on peak demand. 
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Figure 3-1 Installed generation capacity, MW 
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The reduction in capacity is due to the reduction in peak demand brought about by the 
energy efficiency program. In Figure 3-2 the reduction in demand for each scenario is 
illustrated and displayed as variation from the base case.  

Figure 3-2 Peak demand reduction, MW 
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Capital cost savings occur as a direct result of delayed new entry into the market that 
occurs, in turn, as a direct result of reduced demand. As mentioned above, capital savings 
are calculated by the difference between timing of new entry in the base case to each 
scenario. New units do not enter the market until such time as they are required.  With 
demand over the period being less than the business as usual scenario for all cases new 
units are not required till later. 

Estimated net present values of the capital savings are shown in Table 3-2. 

Table 3-2 National savings in capital costs, NPV $M June 2004 

Scenario 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS  

1.5% Diff 
LS Slow 

Capital costs  284 521 431 719 704 

 

Figure 3-3 Net present value of national saving in capital costs, $M June 2004 
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Two main factors account for the bulk of savings in capital costs: 

• the high capital costs associated with new coal plants contribute significantly to 
savings if deferred 

• the energy efficiency programs, for the residential and commercial sectors in 
particular, targets reduction in peak demand resulting in the delay of intermediate and 
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peaking plants such as the CCGTs and OCGTs prior to base load coal and 
cogeneration units.  

A sizeable number of peaking plants are deferred compared to other plant types and 
contribute towards capital savings.  This point is confirmed below for each state and 
scenario where capital savings are divided between gas and coal fired plants and number 
of years deferred.  The proportion is higher for gas-fired plant than for coal fired plants for 
all scenarios. Tasmania had no deferrals over the study period, so it has not been included 
in the summary. Although a new plant has been added, there is no variation between the 
base case and each scenario, so no savings occur in Tasmania. 

A comprehensive breakdown of where capital savings occur is detailed in Appendix C. 
Each state, plant type, total number of years delayed before entry into the market, total 
number of units deferred and associated capital cost savings is specified. 

3.1.2.1 0.5% Diff LS 

For the 0.5% Diff LS case, over double the number of GT units were deferred compared to 
coal and over six times the number of cogeneration plants. The number of years deferred 
for GT plants is over double that of coal and over six times that of cogeneration.  However, 
because of the significantly higher capital costs of the deferred coal plant, an average of 
35% of capital savings are attributed to gas-fired generation deferment.   

The largest capital savings in the 0.5% Diff LS scenario occur with the deferral of coal units 
entering the market in Queensland. For this scenario a detailed example of how capital 
savings can occur is given in Table 3-3.  

Table 3-3 Capital cost savings by state, scenario 0.5% Diff LS, NPV $M June 2004 

State Plant type Savings Plant type Savings 
South Australia Gas 27 Coal 0 
Victoria Gas 33 Coal 57 
NSW Gas 14 Coal 52 
Queensland  Gas 24 Coal 64 
SWIS Gas 2 Coal 11 
Total Gas 100 Coal 184 

 

The modelling results show that of all the units deferred in Queensland, four coal units 
had differing new entry time in Queensland. Of these four units, the coal plant with the 
largest capacity was delayed for the longest period. Queensland capital cost savings for 
deferred coal units for the 0.5% Diff LS scenario are tabulated below. 
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Table 3-4 Queensland capital savings, coal units, scenario 0.5% Diff LS, $M June 2004  

Plant capacity, MW 397 397 700 423 

Months deferred 8 10 19 16 

Capital savings, $M 7 9 33 15 
 

The second largest contributor is deferral of coal units in Victoria. Victoria has a high 
associated capital cost for brown coal plants. With four 552 MW plants being delayed, 
Victorian savings are slightly greater than those in NSW, where cheaper coal units were 
deferred.   

3.1.2.2 1.0% Diff LS 

This scenario is in the middle as far as savings of all components are concerned. An 
average of 45% of capital savings are attributed to gas-fired generation deferment. 

Table 3-5 Capital cost savings by state, scenario 1.0% Diff LS, $M June 2004  

State Plant type Savings Plant type Savings 
South Australia Gas 43 Coal 0 
Victoria Gas 85 Coal 57 
NSW Gas 15 Coal 120 
Queensland  Gas 55 Coal 85 
SWIS Gas 37 Coal 25 
Total Gas 235 Coal 287 

 

The major contributor to capital savings in the 1.0% Diff LS scenario is deferral of New 
South Wales coal units. At $120 million, with total savings of $521 million, NSW coal 
deferral alone makes up close to a quarter of the national savings.     

The peak reduction in this scenario compared to the 0.5% case is greater, and so gives 
greater capital savings for GT or peaking type units. The 1.0% Diff LS case has higher GT 
capital savings compared to the 1.0% Flat LS case, because the program adopted targets 
peak demand for commercial and even more so, the residential sector. The 1.0% Flat LS 
case does not have reductions concentrated in these peak periods, as it involves a uniform 
reduction over the entire load. This means the same reduction in winter as in summer and 
the same at 9am as at 3am in the morning. This case is the exception to other scenarios, 
which have a greater tendency towards deferring peaking units.       

3.1.2.3 1.0% Flat LS 

The two major contributors to capital savings in the 1.0% Flat LS case are deferral of coal 
units in Victoria and New South Wales. Units deferred in Victoria and NSW parallel that 



Sustainable Energy Authority Victoria 

Ref: J1086, 23 August 2004 27  McLennan Magasanik Associates 

of the 0.5% Diff LS case except they are delayed for a greater time period. Because 
relatively more base load is being reduced in this scenario, it results in substantial 
deferrals of base load units, particularly in Victoria. 

Cogeneration units were only delayed for a marginal time period compared with GT and 
coal.  

Table 3-6 Capital cost savings by state, scenario 1.0% Flat LS, $M June 2004 

State Plant type Savings Plant type Savings 
South Australia Gas 31 Coal 0 
Victoria Gas 45 Coal 90 
NSW Gas 10 Coal 83 
Queensland  Gas 30 Coal 68 
SWIS Gas 53 Coal 21 
Total Gas 169 Coal 262 

 

An average of 39% of capital savings are attributed to gas-fired generation deferment.  For 
the 1.0% Flat LS case, the number of GT units postponed is three times that of the number 
of coal units and twelve times that of the cogeneration units. While the number of units 
delayed is three times, the amount of collective years delayed for GT units is over four 
times that of coal. 

3.1.2.4 1.5% Diff LS 

Considerable capital savings for the 1.5% Diff LS case once again arise from coal unit 
deferral in Queensland and NSW. These two states contain a higher number of new 
planned coal units so as always produce large savings for all benefits arising from 
deferrals. 

Table 3-7 Capital cost savings by state, scenario 1.5% Diff LS, $M June 2004  

State Plant type Savings Plant type Savings 
South Australia Gas 50 Coal 0 
Victoria Gas 104 Coal 57 
NSW Gas 18 Coal 162 
Queensland  Gas 63 Coal 166 
SWIS Gas 63 Coal 29 
Total Gas 304 Coal 414 

 

An average of 42% of capital savings are attributed to gas-fired generation deferment. 
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3.1.2.5 1.5% Diff LS Slow 

Queensland and NSW coal units share the lead in contributing to high capital savings in 
the 1.5% Diff LS Slow case. As always, with high associated capital costs and high 
numbers of years delayed, these two states are a jump above savings in the other states of 
South Australia, Victoria and Western Australia.   

Table 3-8 Capital cost savings by state, scenario 1.5% Diff LS Slow, $M June 2004  

State Plant type Savings Plant type Savings 
South Australia Gas 46 Coal 0 
Victoria Gas 102 Coal 79 
NSW Gas 20 Coal 158 
Queensland  Gas 65 Coal 161 
SWIS Gas 50 Coal 22 
Total Gas 284 Coal 420 

 

An average of 40% of capital savings are attributed to gas-fired generation deferment. 

There is only a marginal difference for calculating demand reduction in 2005 and 2006 for 
a slow and quick ramp rate with a 1.5% target. The exact difference is 0.2% in 2005 and 
0.4% in 2006. However, due to the cumulative design of the scheme, because each year’s 
reduction is calculated on the previous year’s adjusted consumption, this minor change 
leads to a large change in benefits and results as shown here for capital savings and 
further on for other cost components examined.  

The slower ramp up of the target reduces capital cost savings by about 2%. 

3.1.2.6 Summary 

Capital cost savings still differ between cases even when the units delayed are the same. 
This is due to the variation in numbers of years each unit is delayed.  The different mix of 
capital costs associated with each plant type and each state is also a factor.  The high 
number of years of deferral of gas-fired plants is due to the reduction in peak demand 
which causes intermediate and peaking plants to be deferred ahead of base load plants.   

The total number of units and years deferred between plant types are shown in Table 3.10.  
For the most beneficial scenario, each gas-fired unit is delayed on average 40 months, coal 
fired units by 31 months and cogeneration units by 40 months. For the low case, each gas-
fired unit is delayed 17 months, coal fired units by 16 months and cogeneration units by 19 
months. Each scenario gives large postponements and leads to large savings in all cost 
components.  
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Table 3-9 Average number of years delayed per plant unit 

Scenario GT Coal Cogeneration 
0.5% Diff LS 1.4 1.3 1.6 
1.0% Diff LS 2.4 1.8 1.8 
1.0% Flat LS 2.4 1.6 1.3 
1.5% Diff LS 3.3 2.6 3.3 
1.5% Diff LS Slow 3.0 2.8 2.9 

 

3.1.3 Fuel cost savings 

Thermal plants are operating at reduced generation capacity compared to business as 
usual as a direct result of the energy efficiency program.  As a consequence of generating 
less, fuel consumption is reduced.  The larger the reduction in generation, the greater the 
saving in fuel resources such as gas and coal. Savings differ between states depending on 
fuel prices and plant types operating within the region. In states where large base load 
units are operating and coal prices are high, fuel savings for coal are greater, likewise for 
states were gas prices are high. In Figure 3-4, savings in fuel costs are quantified in June 
2004 dollars terms. 

Table 3-10 National savings in fuel costs, NPV $M June 2004  

Scenario: 0.5% Diff 
LS 

1.0% Diff 
LS 1.0% Flat LS 1.5% Diff 

LS  
1.5% Diff 
LS Slow 

Fuel costs 1,285 2,283 2,231 3,298 2,846 

 

Figure 3-5 depicts annual savings in fuel costs distributed over the study period. The 
greater the reduction in demand, the greater the fuel cost savings. Fuel cost savings are at 
a maximum during the years the NEET scheme is effective. 



Sustainable Energy Authority Victoria 

Ref: J1086, 23 August 2004 30  McLennan Magasanik Associates 

Figure 3-4 Net present value of saving in fuel costs, $M June 2004 
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Figure 3-5 Annual savings in fuel costs, $M June 2004 
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As expected, savings ramp up at the beginning of the NEET scheme and begin to taper off 
as it ramps down. The targets being added back in after 2017 are when the scheme had 
reached full reductions and thereafter fuel consumption savings trend downwards and 
approach the base case again.  This trend to reduced savings in the period after 2017 due 
to declining energy efficiency is partly offset by assumptions of higher gas prices in some 
regions. 

Fuel savings are proportioned differently between the States (see Figure 3-6 for the state 
breakdown for 1.0% Diff LS scenario). NSW and Victoria contribute the most fuel cost 
savings. The savings occur because coal plants in NSW and gas plant in Victoria operate at 
reduced capacity or have more units mothballed. Over the study period, a number of units 
at Liddell and Wallerawang were mothballed.  NSW also has higher coal prices on average 
than the rest of Australia (with the exception of Western Australia). 

Figure 3-6 Fuel cost savings by state, scenario 1.0% Diff LS 
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Obviously, the savings in fuel costs are driven by reduced fuel consumption. Total annual 
fuel consumption for brown and black coal, gas, oil and other fuel resources is illustrated 
in Figure 3-7. Fuel consumption for the base case closely follows a linear growth path. 
There are significant reductions in consumption over the life of the NEET scheme. Where 
the difference between reduced peak demand and business as usual demand is at its 
greatest, maximum savings occur. As with most benefits that result in the NEET program, 
savings are greatest in the 1.5% Diff LS, followed closely by the 1.5% target with a slow 
ramp rate. NSW is the leading provider of fuel consumption savings.  
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Figure 3-7 Total annual fuel consumption, all fuel types, PJ 
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Table 3-11 Total fuel consumption 2004-2025 

Scenario: Savings (PJ) Total consumed 
(PJ) % Base 

Base scenario 0 55,344 100 
0.5% Diff LS 1,202 54,142 98 
1.0% Diff LS 2,370 52,974 96 
1.0% Flat LS 2,165 53,179 96 
1.5% Diff LS  3,494 51,850 94 
1.5% Diff LS Slow 3,129 52,215 94 

 

The biggest savings in fuel arises from reduced use of black coal. A breakdown of the 
savings by fuel type over the study period is shown in the following tables. 

Between 2005 and 2017 there is only a limited increase or growth in brown coal 
consumption in the base case.  The high cost of new generation based on brown coal 
means that it is unlikely that new brown coal plants (based on current technologies) will 
come into the market until later next decade. Energy efficiency savings do occur, mainly 
through deferred upgrades of existing plant and some mothballing of older brown coal 
plants due to low pool prices induced by the energy efficiency target. Brown coal 
consumption is reduced by up to 5% with the highest energy efficiency target. 
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Table 3-12 Total brown coal consumption, 2004-2025 

Brown coal Savings (PJ) Total consumed 
(PJ) % Base 

Base scenario 0 14,482 100 
0.5% Diff LS 240 14,242 98.3 
1.0% Diff LS 635 13,847 95.6 
1.0% Flat LS 385 14,097 97.3 
1.5% Diff LS  764 13,718 94.7 
1.5% Diff LS Slow 729 13,753 95.0 

 

Black coal consumption is set to increase between now and 2025 for all scenarios in the 
NEET scheme. One aspect of NEET though is the low to moderate rate of increase in 
consumption between 2006 and 2013. Aside from the 0.5% target, the other five cases have 
only half the growth rate of the base case during this period. As a result, total 
consumption of black coal is some 2% (for a 0.5% target) to 5% (for a 1.5% target) less than 
with no NEET scheme. 

Table 3-13 Total black coal consumption, 2004-2025 

Black coal Savings (PJ) Total consumed 
(PJ) % Base 

Base scenario 0 32,742 100 
0.5% Diff LS 527 32,216 98.4 
1.0% Diff LS 981 31,761 97.0 
1.0% Flat LS 1,120 31,623 96.6 
1.5% Diff LS 1,702 31,041 94.8 
1.5% Diff LS Slow 1,456 31,287 95.6 

 

Gas savings are proportionately greater compared to that of black or brown coal due to the 
number of gas plants being deferred being proportionately greater than that of black or 
brown coal. As mentioned previously, peaking and intermediate type units are primarily 
deferred ahead of base load units and the greater the number of gas units deferred the 
greater the gas consumption savings. 
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Table 3-14 Total natural gas consumption, 2004-2025 

Gas Savings (PJ) 
Total consumed 

(PJ) 
% Base 

Base scenario 0 8,120 100 
0.5% Diff LS 437 7,684 94.6 
1.0% Diff LS 754 7,366 90.7 
1.0% Flat LS 661 7,459 91.9 
1.5% Diff LS 1,030 7,091 87.3 
1.5% Diff LS Slow 945 7,175 88.4 

 

A comprehensive breakdown of fuel consumption by state by fuel is provided in 
Appendix C. The percentage each state contributes towards total savings over the period is 
shown in Figure 3-8. 

Figure 3-8 Fuel consumption savings by state, scenario 1.0% Diff LS 

SA
4%

Vic
38%

Tas
0%NSW

28%

Qld
23%

SWIS
7%

 

3.1.4 Operating and maintenance cost savings 

National savings in variable operating and maintenance costs for the regions studied are 
shown in Table 3-15.  The net present value of the savings from 2005 to 2025 is modest and 
range from $0.3 billion for a 0.5% target to $0.8 billion for 1.5% target 

 



Sustainable Energy Authority Victoria 

Ref: J1086, 23 August 2004 35  McLennan Magasanik Associates 

Table 3-15 Net present value of national savings in variable O&M costs, $M June 2004 

 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS  

1.5% Diff 
LS Slow 

Variable O&M 305 553 511 798 693 

 

Table 3-16 shows national savings of fixed operating and maintenance costs. The savings 
arise from avoided operating maintenance cost of mothballed units and deferred new 
units. A number of units were mothballed in the earlier years of the study period due to 
lack of demand. When a unit is shut down entirely it was assumed fixed operating and 
maintenance costs are eliminated. 

Table 3-16 Net present value of national savings in fixed O&M costs, $M June 2004 

 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS  

1.5% Diff 
LS Slow 

Fixed O&M  192 494 235 736 698 

 

3.1.5 Transmission savings – Intraregional 

Planned expenditure on transmission augmentation was found in various planning 
statements for each region. Expenditure on upgrades within each region is dependant on 
demand. Expenditure was deferred until such time as the adjusted (reduced) peak 
demand is equal to the old or business as usual peak demand.  

Transmission capital costs are assumed to be $100,000/MW of capacity and are the same 
for each state. While these capital costs are also a function of distance, this is a reasonable 
figure to use on average to cater for capacity additions.  

Estimates of savings in intraregional transmission costs are shown in Table 3-17. The more 
demand is reduced by between the BAU case and each scenario, the more intraregional 
cost savings result. The 0.5% Diff LS and 1% Flat LS cases have equal intraregional savings 
as the reduction in peak demand for each case is very similar.  While the 1% Flat LS 
involves a higher target, the reduction in peak demand is similar to the 0.5% Diff LS target 
as shown earlier in Figure 3-2.  The remaining three scenarios follow the same beneficial 
trend known throughout: the two 1.5% cases have the most savings then the 1% Diff case. 

Table 3-17 Net present value of national savings in transmission costs, $M June 2004 

  0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS 

1.5% 
Diff LS 

Slow 

Transmission  170 236 170 288 268 
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In Figure 3-9 below, intraregional savings particular to each state are shown. NSW has 
substantially more savings for every scenario than any other state. This is because NSW 
consumes more energy than every other state, about 36% of the national average. When 
the reduction in peak demand was distributed across Australia, NSW had the greatest 
reduction and, therefore, the time until adjusted demand equalled the business as usual 
was the greatest.  

Figure 3-9 NPV of intraregional transmission savings, by scenario, by state, $M June 
2004  
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3.2 GAS MARKET BENEFITS 

3.2.1 Overview 

The gas related savings discussed above were for electricity generation in the NEM and 
the SWIS and only took into account fuel cost savings. They did not include savings in gas 
production and gas pipelines. These are covered in this section, with savings arising from 
the reduction in gas used for both electricity generation and non-electricity purposes.  

Estimated total savings are shown in Table 3-18. Approximately 45% of gas-related 
savings were attributed to a reduction in gas usage in non-electricity generation activities. 
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Table 3-18 Net present value of national gas market savings, $M June 2004 

National Savings in : 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% 
Diff LS  

1.5% 
Diff LS 

Slow 
Production capital 233 423 370 657 539 

Pipeline capital 8 48 42 76 61 

Total gas market 241 471 412 733 600 
 

3.2.2 Capital costs 

Gas related capital costs were allocated either to production related investment or to 
pipeline investment. Estimates of the capital cost savings over the period in NPV terms are 
shown in Figure 3-10.  

Results for the 1.0% Flat LS and 1.5% Diff LS Slow scenarios were pro-rated against the 
1.0% Diff LS scenario. Total savings were used as the foundation for this pro-rating 
calculation. Figure 3-11 shows production capital costs between scenarios for the low, 1.0% 
Diff LS and high targets.  

Figure 3-10 NPV production capital costs, $M June 2004 

0

200

400

600

800

1000

N
et

 p
re

se
nt

 v
al

ue
s,

 $
M

0.5% Diff 1% Flat 1% Diff 1.5% Slow 1.5% Diff

 



Sustainable Energy Authority Victoria 

Ref: J1086, 23 August 2004 38  McLennan Magasanik Associates 

Figure 3-11 Annual production capital costs, $M June 2004 

0

1,000

2,000

3,000

4,000

2004 2007 2010 2013 2016 2019 2022 2025

Pr
od

uc
tio

n 
co

st
s,

 $
M

Base 0.50% 1% 1.50%

 

Figure 3-12 Annual production capital savings, $M June 2004 
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As expected, production capital costs are on average lower for the majority of the study 
period. In the few years where the base case does not have higher production costs, there 
are corresponding changes in the NEET scheme. In 2014 the program is ramping down, so 
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the small jump in demand may lead to a small jump in production costs as the market 
adjusts. In 2018 there are a number of influencing factors for the cost spike. In the gas 
market, without taking into account the NEET scheme, a number of existing supply 
contracts end in 2017, and it is also predicted that a lot of new capacity will be required 
around that time. From the NEET scheme, the targets in the earliest years are being added 
back in and as for 2014; the increase in demand causes an increase in costs. These aspects 
combined have a compounding effect on costs, leading to the large spike around 2018. In 
reality, these features would be spread over a couple of years, but for the purpose of the 
model it is shown in 2018 only. In 2022 the market has nearly readjusted to business as 
usual in all perspectives, cases are tending closer to the baseline so variation is probably 
due to market circumstances.  

Savings in pipeline costs are projected to be smaller, as shown in Figure 3-13. The net 
present value of the savings ranges from $8 million for the 0.5% target, to $76 million for 
the 1.5% target. The savings in pipeline capital costs arise as new pipelines or upgrades are 
delayed.  The low estimated net present value of the savings arises because the gas 
pipeline upgrades occur for relatively low cost (compression upgrades) and/or the 
upgrades are delayed for only a short period (less than two years in most cases). This 
variance in annual savings is illustrated in Figure 3-15. 

Figure 3-13 Net present value of pipeline capital costs savings, $M June 2004 
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Figure 3-14 Annual pipeline capital costs, $M June 2004 
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Figure 3-15 Annual pipeline capital cost savings, $M June 2004 
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3.3 OTHER BENEFITS 

3.3.1 Greenhouse gas abatement 

Total emissions of greenhouse gases, from all sources under the business as usual scenario, 
are forecast to increase at an average rate of 1.6% per annum in the NEM and 1.3% per 
annum for the SWIS. The higher growth rate in emissions for the NEM occurs because of 
the greater incidence of coal fired generation in the NEM.   

Projections of emissions for each are shown in Figure 3-16. Emissions in all scenarios are 
projected to rise over the long term. The rate of growth in emissions is low in the period to 
2010 as a result of other abatement programs implemented by the federal and state 
governments. A trend towards more efficient plants and towards gas-fired generation also 
dampens growth in emissions. 

A key result from the analysis is that the energy efficiency target is likely to have a 
substantial impact on emissions. For some scenarios, annual emissions for the period 2005 
to 2014 are less than 2004 emissions due to the combination of the energy efficiency 
program and other abatement programs implemented by the government. Under these 
scenarios, greenhouse gas emissions would not increase above 2004 levels until at least 
2010. This was driven not only by the energy efficiency programs, but by the fact that 
emission growth in this period is low in any case due to the impact of other abatement 
programs such as the Mandatory Renewable Energy Target and the NSW GGAS. 

Figure 3-16 Total emissions, Mt CO2e  
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Figure 3-17 Annual greenhouse gas abated, Mt CO2e  
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Figure 3-17 shows abatement savings in carbon dioxide equivalent (CO2e). With coal 
consumption in electricity generation contributing to a major proportion of total 
emissions, reduced coal fired generation capacity, and delayed new entry of coal units, all 
factor into greenhouse gas abatement for the study period.  

When the impact of the NEET scheme peaks are taken into account, total annual CO2e 
emissions in 2014 are well below business as usual levels. This is shown in Table 3-19. 
Annual CO2e emissions for 2004 are estimated to be 183.2 million tonnes. To give a 
qualitative understanding of the savings, collective emissions abated over the study period 
for all scenarios were calculated and compared to the annual total for 2004. Collective 
savings over the period 2004 to 2025, except for the 0.5% case, were approximately equal to 
or greater than national greenhouse gas emissions for 2004. This is shown in Table 3-20. 

Table 3-19 Greenhouse gas emissions as at 2014 (peak of NEET program) 

Case 2014 CO2e (Mt) % Base Savings (Mt) 
Base scenario 212 100 0.0 
0.5% Diff LS 204 96 7.7 
1.0% Diff LS 196 93 15.9 
1.0% Flat LS 198 93 14.3 
1.5% Diff LS 188 89 23.8 
1.5% Diff LS Slow 192 90 20.3 

Table 3-20 Collective emissions abated and compared to 2004 

Scenario: CO2e abated 2004-2025 (Mt) % of 2004 CO2e emissions 
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0.5% Diff LS 96 52 
1.0% Diff LS 193 105 
1.0% Flat LS 179 98 
1.5% Diff LS 286 156 
1.5% Diff LS Slow 251 137 

 

As shown in Table 3-21, emissions would continue to increase substantially even with 
energy efficiency measures in place. The analysis indicates that the measures would be 
effective, but not effective enough to more than partially compensate for the predicted 
underlying strong growth in demand. 

The savings are partly offset by the fact that the emission intensity3 may rise as a result of 
the energy efficiency program. In the base scenario, as more efficient plants enter the 
market and the carbon content of fuel decreases, primarily due to increased usage of 
natural gas relative to coal, emission intensity decreases over time (see Figure 3-18). But in 
the energy efficiency scenarios, the reduced level of demand means that newer more 
efficient plants are delayed and older plants, which are less efficient, remain in operation 
for longer periods before upgrades or technological enhancements are carried out.   

Table 3-21 Percentage increase in emissions over 2004 emissions 

Case 2025 CO2e 2004 CO2e % of 2004 

Base scenario 212.2 183.2 115.8 

0.5% Diff LS 204.5 183.2 111.6 

1.0% Diff LS 196.3 183.2 107.1 

1.0% Flat LS 197.9 183.2 108.0 

1.5% Diff LS 188.3 183.2 102.8 

1.5% Diff LS Slow 191.9 183.2 104.7 

                                                      
3  Emission Intensity (t/GWh) = Annual emissions of CO2e (T) / GWh generated annually. 
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Figure 3-18 CO2e Intensity, t CO2e/GWh 
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However, the analysis indicates that there is certainly a potential to reduce the emissions 
from Australian electricity generation by embracing the NEET program. 

Table 3-22 places a monetary value on emissions abated over the period, using a high and 
low charge for $/tonne released into the atmosphere. Substantial cost savings arise from 
the reduced amounts released by thermal units.   

Table 3-22 Cumulative emission savings, NPV $M June 2004  

Emission cost 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS 

1.5% Diff 
LS Slow 

$10/t 601 1,227 1,123 1,814 1,572 
$30/T 1,802 3,681 3,370 5,442 4,716 

 

3.3.2 Energy not served 

Energy not served (ENS) is the total additional annual energy required to meet demand 
after dispatch of all available units, expressed as annual GWh required but not supplied to 
the market.  It is an indicator of supply reliability – the higher the energy not served, the 
lower the reliability.   



Sustainable Energy Authority Victoria 

Ref: J1086, 23 August 2004 45  McLennan Magasanik Associates 

Energy efficiency may improve supply reliability. The value of this improvement is 
estimated by multiplying the reduction in energy not served by a willingness to pay 
(WTP) for supply reliability (in $/GWh). Low and high WTPs have been obtained from 
the NEM code and CRA’s report to VENCorp, and are shown in Figure 3-20. Table 3-23 
compares the savings from the low and high willingness to pay figures for reliability. In 
general, the savings are small being less than $1M. 

Table 3-23 Net present value of savings in energy not served and savings, $'000 

 0.5% Diff 
LS 

1.0% Diff 
LS 

1.0% Flat 
LS 

1.5% Diff 
LS  

1.5% 
Diff LS 

Slow 
$10,000/MWh WTP 21 32 2 48 45 

$30,000/MWh WTP 64 96 6 143 135 

 

Figure 3-19 Energy not served, kWh 
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Figure 3-20 Value of energy not served, $’000 June 2004  
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3.4 IMPACT ON ENERGY PRICES 

3.4.1 Electricity prices 

Electricity prices are reduced for a short period as a result of the NEET Scheme. Figure 
3-21 shows a significant reduction in pool prices for the period 2006-2016 for all the energy 
efficiency scenarios.   

Wholesale market prices are predicted to rise from current low levels in all scenarios.  The 
rise in price occurs as demand grows and as the current supply surplus dissipates. Prices 
eventually reach the long run marginal cost of new entry, and then remain steady at this 
level for the duration of the projection period. 

Because the energy efficiency programs reduce the demand for electricity, the period of 
surplus capacity is exacerbated. As a result, prices remain subdued longer with increased 
energy efficiency. This is partly compensated by mothballing of uneconomic capacity. 

After 2016, spot market pool prices oscillate about the base case. Between the years 2006 
and 2016, prices range from the low $20s to the high $30s. After 2016, prices hover around 
the $33/MWh mark.    

Similar trends are observed for price impacts in the SWIS (see  

Figure 3-22). 
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Figure 3-21 NEM spot market pool prices, weighted time average price, $/MWh  
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Figure 3-22 SWIS electricity prices, $/MWh 
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The table below shows average spot market prices over the period 2004-2014, when there 
is a NEET scheme. Average prices are given for both the NEM and the SWIS. A 0.5% 
energy efficiency target results in average prices being 14% and 3% lower in the NEM and 
SWIS respectively. A 1.5% target results in average prices being 20% and 6% lower in the 
NEM and SWIS respectively. 

Table 3-24 Average wholesale market prices, 2004-2014 

  NEM ($/MWh) % Base SWIS 
($/MWh) % Base 

Base scenario 31.6 100 49.1 100 
0.5% Diff LS 28.3 86 47.8 97 
1.0% Diff LS 28.2 85 47.2 96 
1.o% Flat LS 27.9 84 47.3 96 
1.5% Diff LS 26.5 80 46.0 94 
1.5% Diff LS Slow 28.9 88 46.9 96 

 

3.4.2 Gas prices 

As with electricity prices in the NEM and SWIS, the NEET scheme has the potential to 
bring gas market prices down. Energy prices as a whole could be markedly lower from the 
uptake of such a program. 

Prices paid for gas in the market projected over the study period are shown in Figure 3-23. 
Following the trend of other savings and reductions the 0.5% case has the smallest 
reduction, while the 1.0% and 1.5% have more. The cross in 2017, where the 1.5% case 
jumps above the 1.0% case, is due to the sudden increase in demand as the 2005 target is 
added back in. Added to this is the increase in demand as the energy efficiency program 
begins to ramp down. The 2005 target for the 1.5% case is larger than that of the 1.0% case, 
the percentage ramp down is also larger.  

While lower gas prices would be expected as a consequence of lower demand, the results 
should be taken as indicative rather than precise. Further gas modelling iterations would 
be required to improve the precision of the results. 
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Figure 3-23 Gas prices, $/GJ 
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4 DISCUSSION 

4.1 INTERPRETATION 

Energy supply is both a key driver for economic growth and a major source of greenhouse 
gas emissions in Australia. 

Achievement of the NEET objective requires an understanding that, as a highly capital 
intensive industry, the energy sector as a whole, and electricity in particular, works on a 
large scale with very long lead times and long payback times for investors. 

Energy efficiency will be critical to how the energy sector meets a number of key 
challenges before it. They include: 

• Investing large amounts of capital in generation and network assets to meet growing 
demand for energy.  Based on other analysis undertaken by MMA, under business as 
usual assumptions, about 1,000 MW of new capacity per annum is required across the 
NEM, SWIS and DKIS from about 2009/10 onwards. Although not all of this capacity 
will be base load, about 500 MW to 700 MW is likely to be required for high load duty.  
Energy efficiency programs will delay the need to invest in this new capacity. 

• Protecting against volatile and rising prices as the demand-supply balance tightens. 

• Reducing greenhouse gas emissions and other pollutants from the supply of electricity 
and gas.  In recent years, the electricity supply industry has been subjected to a range 
of greenhouse gas abatement measures. Emissions from electricity generation below 
current levels will largely occur through the adoption of carbon geosequestration 
technologies, more widespread adoption of renewable energy and energy efficiency 
technologies. Fuel switching in generation and more efficient fossil fuel generation will 
contribute to the mitigation of growth in emissions, but will not be enough to reduce 
emissions over the long term.  This study indicates the high potential benefit from 
emission abatement from energy efficiency programs. 

There are many other potential benefits of energy efficiency: retailers gain through lower 
exposure to high spot prices, networks through improved asset utilisation and deferral of 
network capital expenditures, end users through lower energy bills and better energy 
services and the community through better utilisation of resources and fewer 
environmental costs. 

The question remains of how high levels of end use efficiency can be achieved in an 
environment where Australia offers some of the lowest electricity prices for customers in 
the developed world.  This study indicates the potential benefits are high from realising 
the energy efficiency target under the NEET. 
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4.2 UNCERTAINTIES AND LIMITATIONS 

As with most studies, modelling projections that extend out past a ten year period should 
be treated with caution. The direction of trends in the energy market is highly uncertain. 
Factors not considered in this study include: 

• The impact of new generators coming into the market to displace inefficient generators 
currently operating. Modelling was confined to new generators entering the market to 
meet load growth, rather than force out high cost generators. Where more efficient 
generators enter the market, emissions are lower. 

• Impacts on changes to regulatory arrangements were not considered. A move towards 
greater locational signals for transmission services, through nodal pricing for instance, 
would lead to higher levels of gas-fired generation. More competition in the upstream 
gas sector could result in lower gas prices and more gas-fired generation. 

• Changes to transmission arrangements causing higher exports to the grid may result in 
a higher utilisation of existing embedded generation facilities. 

• Greenhouse gas emissions are an important issue, and with a number of measures 
already in place to curb emissions and policies in progress, important decisions are to 
be made about choice of plant or electricity supplier. Industrial customers are now 
prepared to pay a premium for sources of electricity with lower emissions to protect 
against future incidents. This has not been included in the analysis. 
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APPENDIX A -  ASSUMPTIONS FOR THE NATIONAL 
ELECTRICITY MARKET  

A.1 Introduction 
Details of the assumptions used in the simulation modelling of the NEM are provided in 
this Appendix. 

The simulation model includes nine regions: South Australia, Tasmania, Victoria, Snowy, 
NSW, Tarong, south Queensland, central Queensland and north Queensland. MMA does 
not consider a single Queensland region suitable for providing appropriate signals for 
regional investment in new capacity, or for ensuring efficient dispatch. It is also necessary 
to retain these limits in the market modelling to obtain a realistic estimate of the likely 
constraints on generation in central Queensland. 

A.2 Demand forecasts 
The demand forecasts adopted in this study were taken from the MMRF base scenario 
demand forecasts for each state. The MMRF provides forecasts of consumption (in GWh) 
only. Peak demand forecasts and hourly load shapes was determined using historical 
trends in the load factor. 

A.3 Supply characteristics 

A.3.1 Marginal costs 

The marginal costs of thermal generators consist of the variable costs of fuel supply, 
including fuel transport, plus the variable component of operations and maintenance 
costs. The indicative variable costs for various thermal plants are shown in Table A.1.   We 
also included the net present value of changes in future capital expenditure that would be 
driven by fuel consumption for open cut mines that are owned by the generator.  This 
applies to coal in Victoria and South Australia.   

Table A.1: Indicative average variable costs for thermal plant 
Technology Variable cost 

$/MWh 
Technology Variable cost 

$/MWh 
Brown coal – Victoria 5 - 8 Brown coal – SA 8-10 
Gas – Victoria 30 - 165 Black coal – NSW 15 - 20 
Gas – SA 25 - 39 Black coal – Qld 10 - 16 
Oil – SA 180-200 Gas – Queensland 29 - 46 
Gas peak – SA 112-127 Oil – Queensland 160 

 

A.3.2 Plant performance 
Thermal power plants are modelled with planned and forced outages, with overall 
availability consistent with indications of current performance. Coal plants have available 
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capacity factors between 86% and 95%, and gas-fired plants have available capacity factors 
between 87% and 95%. Capacity, performance and heat rate data sent out are shown 
below. 

A.3.3 Mothballing of plant 
Macquarie Generation mothballed two Liddell units in mid 1998 and Delta Electricity 
mothballed the remaining two Munmorah units, although they sometimes run one unit 
when Vales Point is out of service. For modelling purposes, we assume that the 
Munmorah units stay out of the market until NSW prices firm above $33/MWh time-
weighted prices. This level is based on statements by NSW generators and MMA’s 
indicative assessment.   

A.3.4 New renewable energy 
The Commonwealth Government’s policy to achieve 9,500 GWh of additional renewable 
energy by 2010 has been implemented with a maximum penalty for non-performance of 
$40/MWh. This penalty would effectively provide a cap on the premium available for 
renewable energy. Whilst the Government has developed a ramp up target schedule for 
each calendar year, a credits banking regime will stimulate earlier development of such 
projects.   

A.3.5 New conventional generation 
MMA's basic assumption on new entrants is that committed new entrants proceed as 
planned. Additional new entrants depend on market needs – essentially new entry is 
justified when post pool prices are adequate to recover avoidable costs and ensure an 
adequate return to capital. The type of new entry (base, intermediate and peaking) is 
determined as part of the simulation exercise.  

A.3.6 New entry costs 
New entry costs are assumed to provide a cap on future market prices because: 

• High pool prices will drive up contract prices and provide scope for new entrants to 
enter the spot and contract markets. They will also take away market share from all 
participants, and volume from the higher cost participants who are likely to be setting 
the high prices. 

• Prices consistently well above new entry costs would prompt regulatory intervention 
due to perceived market failure. 

TablesA.2 shows MMA’s assessment of likely new entry costs. These costs have been 
based on an estimate of the first year’s revenue requirement to meet 9% interest, plus 
allowing one-half of the annual depreciation based on a book life of 30 years for coal or 25 
years for gas. This is equivalent to depreciation for a 60 year life for coal assets and a 50 
year life for gas-fired assets. We have assumed that gas-fired plants would be located close 
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to load centres with an MLF of 1.0, and that coal plants would have loss factors of 0.97.  
Availability of 90% for coal and 92% for gas-fired plant has been assumed.     
Table A.2: New entry costs assumed in analysis, $/MWh  

Financial year ending 
June 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

South Australia 42.11 41.93 41.75 41.78 41.81 41.85 41.89 41.94 41.98 42.04 

Victoria 40.74 40.33 39.93 39.53 39.13 38.39 37.64 37.67 37.71 37.75 

NSW 38.06 37.56 37.07 36.58 36.10 35.84 35.58 35.33 35.08 34.83 

South Queensland  35.43 35.07 34.72 34.38 34.03 33.77 33.51 33.25 32.99 32.74 
 

New plant was installed in the year when close to these prices could be sustained after 
service. 

A.3.7 Interconnect assumptions 
Assumptions on interconnect limits are shown in Table A.3.  These limits are based on the 
NEMMCO 2003 Statement of Opportunities.  In some cases, MMA has added some 
interim capacity stages to represent the commissioning stages prior to commercial service. 
Such commissioning will depend on performing satisfactory system tests for dynamic 
stability over several months and on being able to establish the required system 
conditions. 

In the case of the transfer limit from NSW to Queensland via QNI and Directlink, the 
capability depends on the Liddell to Armidale network, the demand in Northern NSW 
and the limit to flow into Tarong. 

There are number of other possible interconnection developments to be considered: 

• The construction of a new 200 - 250 MW interconnection between southern NSW and 
South Australia, the “SNI” HVAC option. 

• An upgrade of the existing Victoria to South Australia export limit from 500 MW to 
650 MW by additional transformation at Heywood Terminal Station (described as 
augmentation of the “Heywood interconnection”). This project is now referred to as 
Southern Link by TransÉnergie, and replaces its earlier 65 MW HVDC option given 
this name. 

• A 400 MW upgrade of the Snowy to Victoria transmission link which would enable 
additional imports from Snowy/NSW into Victoria.    
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Table A.3: Interconnection limits 
From To From 

date 
Capacity (MW) Summer 

(MW) 
Victoria Tasmania Dec-05 300   
Tasmania Victoria Dec-05 600   
Victoria South Australia  500   
South Australia Victoria   250 (1)  
South Australia Redcliffs  188  
Redcliffs South Australia  215   
Victoria Snowy  1000 (2)  
Snowy Victoria  1900   
Snowy NSW  3000  2500  
NSW Snowy  1150 (3)  
NSW South Queensland  180 (6)  
South Queensland NSW  75(6) 56 
NSW Tarong  500  
Millmerran Tarong  840  (5)  
Millmerran NSW  1000  (4)  
Tarong  South Queensland  2450  
Central Queensland South Queensland  1150   
Central Queensland Tarong   850   
Central Queensland North Queensland  940   
(1)  Limits up to 300 MW are allowed in the model in the mild seasons. 
(2) Limits of 900-1,000MW are consistent with a total Victorian export limit of about 1,300 MW.  The model 

uses 1,000MW in the mild seasons and 900MW in the peak seasons. Previous experience has shown that 
this is consistent with a maximum total export limit of 1,300 MW. 

(3) Values of between 850 MW in peak seasons up to 1,150MW in mild seasons were applied in the model. 
(4) Tarong to NSW limit increases to 1,000 MW when Millmerran commences service. 
(5) The transmission limit from Millmerran to Tarong is understood to be limited to 840 MW for sudden 

loss of the interconnection. 
(6) Directlink is assumed to allow 190 MW to flow to Queensland in winter, 180 MW in summer and allow 

75 MW to NSW in winter and mild seasons and 56 MW to NSW in summer.  

In modelling the NEM, apart from committed upgrades (Basslink) additional upgrades of 
interregional transmission will be determined as part of the modelling process.  In the 
analysis, we assume any additional interconnection will be non-regulated and will be 
chosen in competition with new generation options.  That is, the modelling will determine 
the least cost outcome under each settlement scenario. 

A.3.8 Value of lost load 
The value of lost load (VoLL) is the cap on spot market prices. It is set at $10,000/MWh in 
the model. VoLL is a factor in estimating expected spot prices having regard to the risk of 
load shedding based on the forced outage rates and capacity of thermal units and the 
prevailing demand.  
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A.3.9 Interregional losses 
Interregional marginal loss factors in the simulation model are based on step wise linear 
functions of interconnection power flow. They have been estimated from equations 
published by NEMMCO and Powerlink for the NEM regions and Queensland zones.  We 
have used typical values of regional demand for system conditions when each link might 
be limiting.  The model provides for a different stepped loss ratio for each direction of 
power flow.  In order to model the losses solely as a function of the flow, we have adopted 
typical values of NSW, Victorian and SA demand for the direction of power flow.  

A.3.10 Intraregional losses 
Intraregional losses were applied as detailed in the NEMMCO’s report titled Marginal Loss 
Factors for 2003/04 Fiscal Year. This factor is a divisor on the generator bid provided in the 
model. Each generator’s bid is adjusted to include the effect of the marginal loss factors to 
refer them to the regional reference node. 

A.3.11 Queensland energy policy 
The studies will be adjusted to ensure that there is sufficient gas-fired generation from 1 
January 2005 to meet the 13% target for gas-fired generation delivered to Queensland.  The 
calculation of the 13% will be based on the following interpretations of the statements so 
far produced by the Queensland government: 

• the 13% will effectively be applicable to sent out generation  

• that Boyne Island, AMC, QAL (750 GWh) and Sun Metals (800 GWh) are not liable 
loads under the scheme as they use more than the 750 GWh limit 

• that Yabulu converts to cogeneration and that Mt Stuart OCGT and Townsville run at 
85% take-or-pay generation volume.   

If there is insufficient gas-fired generation to meet the target, we shall assume that gas 
electricity certificates will have a net value, and this will reduce the bid price of gas-fired 
generators as if they had a negative marginal cost component. This would be expected to 
reduce energy prices to a small degree. 

The gas-fired generation ratio will be estimated as equal to: 

Ratio = (gas-fired generation sent–out +BP cogen)/(Queensland sent out generation + 
BP cogeneration– BSL – AMC - QAL – SunMetals + Qld Import - Qld Export) 

Where: 

• Queensland sent out generation = sent out generation from all Queensland power 
stations entered in MMA’s NEM model, including sent out generation from renewable 
energy projects 

• BP cogeneration = the output from the BP refinery plant assumed to be 252 GWh (32 
MW * 90% * 8.76) 
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• BSL = the BSL load in GWh 

• AMC = Australian Magnesium Corporation load supplied by Stanwell 

• QAL = Queensland Alumina Ltd assumed to be 750 GWh 

• SunMetals = 800 GWh plus the assumed expansion. 

The denominator represents the liable loads referred back to sent out generation. 

A.4 Modelling of market prices 

Pool prices are determined within the model based on thermal plant bids that are derived 
from marginal costs or entered directly.  The model generates average hourly marginal 
prices, having regard to all possible thermal plant failure states, for each hour of a typical 
week for each month of the year.  

The current market structure is assumed to continue under the following arrangements: 

• Victorian generators are not aggregated 

• NSW generators remain under the current structure in public ownership 

• the ownership structure in Queensland remains 

• the SA assets remain privatised under the current portfolio groupings (Optima in the 
TXU portfolio and Synergen in the National Power portfolio with Pelican Point and 
Hazelwood Power). 

In the simulations undertaken for this study, Bertrand pricing was assumed, that is, 
generators bid up to the marginal cost of the generator in the next highest cost portfolio. 
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APPENDIX B -  ASSUMPTIONS FOR THE SWIS 

The South West Interconnected System (SWIS) covers the electricity grid in the south 
western corner of Western Australia, from Geraldton in the North to Kalgoorlie in the east. 
It covers the major load centres of Perth, Kwinana Industrial Zone, Fremantle and 
Kalgoorlie.  The vertically integrated Western Power Corporation is the dominant 
generator, competing largely against some smaller independent power producers and 
surplus from independent cogeneration plants. 

In this section, we present the key assumptions underpinning MMA's market model of the 
SWIS. 

B.1 Trading arrangements 

Under the reforms proposed by the Electricity Reform Task Force, the wholesale market 
for electricity in the SWIS is to be broken down into: 

• an energy trading market, which is an extension of the existing bilateral contract 
arrangements 

• an ancillary services market to trade spinning reserve and other services to ensure 
supply reliability and quality. 

The SWIS is relatively small, and a large proportion of the electricity demand is from 
mining and industrial use, which is supplied under long-term contracts. Considering these 
features, the Electricity Reform Task Force evaluation has determined that it would be 
most appropriate for a bilateral contracts market to continue to underlie the SWIS, with a 
residual trading market. This residual trading market is anticipated to allow contract 
participants to trade out any imbalances, and also allow small generators to compete 
where they would otherwise not be able to, due to their inability to secure contracts.   

Market participants will have the option of either entering into bilateral contracts or 
trading in the residual trading market. Initially, there may be a minimum trading quantity 
that must go through the residual trading market. 

As well as selling electricity through bilateral contracts or the residual trading market, 
independent generators may also trade with Western Power generators or with one 
another. 

The ancillary services market should be the responsibility of system management.  
Generators offer to provide ancillary services, and system management will determine the 
least cost supplies to satisfy the system security requirements. Both independent 
generators and state generation could be ancillary reserve providers, but at least initially it 
is envisioned that the state generator will need to provide all spinning reserve under 
contract with system management.   
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All market participants will need to pay for the ancillary services, however the allocation 
of costs is still to be decided. In our SWIS model, we assume that there is a market for 
trading spinning reserve. Providers receive revenue for this service, and the cost is 
allocated to all generators above 115MW, with the largest cost disproportionately allocated 
to the largest unit. 

B.2 Market rules  

The residual trading market is expected to commence operation in 2005. Once this has 
been established effectively, full retail contestability (FRC) will be considered. Although 
the market rules have not been firmly established, it is anticipated that: 

• all generation plants will be self-scheduled, that is, they determine when to be 
committed and de-committed 

• bilateral contracts will be self-dispatched, however system management may over-ride 
this dispatch to maintain system security 

• supply and demand will be balanced in the residual trading market by centrally 
determining the residual dispatch requirements 

• system marginal pricing (SMP) will be used to clear the residual trading market, 
although it may not be the sole payment that generators receive 

• initially, a single market-clearing price will exist in the residual trading market. This 
price will exclude the effect of network congestion 

• a one hour trading interval will be used 
• bids will be submitted on a weekly basis, one week in advance 
• maximum prices in the residual trading market will be capped at an appropriate level. 

In the MMA model of the SWIS, bilateral contracts are ignored and so all generation is 
assumed to be traded in the market. The reasoning behind this is that the contract 
quantities and prices will be very similar to the market dispatch – otherwise one or other 
party would not be willing to enter the contract. In the long run, the differences between 
contracts and the trading market will be minimal. 

A $10,000 VOLL has been assumed in line with the NEM, to ensure long term supply 
reliability. Whether or not this will be incorporated into the Western Australia wholesale 
market has not yet been decided.  

B.3 Structure of generation 

In our model, Western Power is assumed to be one generating entity.  

Western Power has identified the need for an additional 240MW of peaking plant by 2005, 
and 300MW of base-load generation by late 2007 to meet future demand projections and 
replace ageing Muja A/B units. To encourage competition, Western Power will not be 
permitted to bid to provide this capacity under the power procurement process. Nor will it 
automatically be allowed to build a new plant to replace one of its old or inefficient plants. 
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Based on this discussion, our assumptions for analysis are: 

• to allow Cockburn 2 to replace Kwinana A in December 2005, with ownership by an 
IPP 

• to disallow Western Power or the mentioned IPP from bidding to provide the peaking 
plant or base-load plant under the PPP 

• to allow Western Power to bid for new entry generation after these PPPs have been 
completed. 

B.4 Demand assumptions 
The demand forecasts adopted in this study were taken from the MMRF base scenario 
demand forecasts for Western Australia. The MMRF provides forecasts of consumption (in 
GWh) only. Peak demand forecasts and hourly load shapes was determined using 
historical trends in the load factor published by Western Power. 

B.5 Generation assumptions – existing units 

B.5.1 Western Power Corporation 

Western Power has 11 power stations operating in the SWIS (see Table B.1). The Muja 
stations operate as base load stations with capacity factors of 70-95%. The Kwinana steam 
plants and the Mungarra gas turbine operate as intermediate plants with capacity factors 
of about 40%, while the Pinjar gas turbines operate as peaking plant with 10-20% capacity 
factor.  Cogeneration plants are also assumed as “must-run” plants due to steam off-take 
requirements. 

The South West Cogeneration Joint Venture is comprised of 50% Origin Energy and 50% 
Western Power. Approximately 30MW of electricity in supplied to the alumina refinery, 
with the remainder being supplied to domestic customers via the SWIS.  Steam from the 
cogeneration plant is used in the alumina refinery process and also in its own station.  This 
is a 130MW coal fired plant owned by Worsley Alumina.   

The Kwinana A and C stations are modelled to be able to burn both coal and gas up until 
July 2004, and gas only after that time. 

The fixed and variable operating and maintenance costs for each plant are shown in Table 
B.2 below. 

 

 

Table B.1:  Power plant operating characteristics, 2001-2002 
Station Stage Type Capacity, 

MW 
nominal 

Capacity in 
summer 

peak, MW 

Fuel Maintenance 
(%) 

Forced 
outage 

(%) 

Heat 
rate2 

GJ/MWh 
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sent out 
Albany  wind turbine 12 x 1.8 12 x 1.8 renew. - 3 - 
Collie A steam 330 304 coal 5.8 2 10 
Muja A/B steam 4 x 60  4 x 50.5 coal 4.2 – 7.7 6 12.5 – 13.2 
 C steam 2 x 200 2 x 185.5 coal 4.2 4 11.0 
 D steam 2 x 200 2 x 185.5 coal 4.2 3 10.4 
Kwinana A steam  2 x 120 2 x 103.5 coal, 

gas 
4.8 5 11.0 

 B steam 2 x 120 2 x 96.5 gas, 
oil 

9.6 5 10.9 

 C steam 2 x 200 2 x 180.5 coal, 
gas 

3.5 6.3 10.8 

 GT gas turbine 20 16 gas, 
dist 

1.9 3 15.5 

Pinjar A,B gas turbine 6 x 37 6 x 29 gas, 
dist 

5.8 3 13.3 

 C gas turbine 2 x 120 2 x 91.5 gas 5.8 3 12.5 
 D gas turbine 123 123 gas 5.8 3 12.5 
Mungarra  gas turbine 3 x 37 3 x 29 gas 5.8 3 13.3 
Geraldton  gas turbine 21 16 gas, 

dist 
1.9 3 15.5 

Kalgoorlie  gas turbine 62 48 dist 1.9 3 14.8, 19.1 
Wellingto
n 

 hydro - 
electric 

2 2 renew. 3.8 4.2 - 

Worsley1  cogeneration 60 70 gas 3.8 2 8 
TiWest  cogeneration 36 29 gas 5.8 3 9 
Total   3,171.63 2753.63     

1 South West cogeneration venture – 120MW nameplate, 50% Western Power owned. 
2 Heat rates at maximum capacity.  Heat rates are on a sent out basis (that is, GJ of energy delivered per 
unit of electricity sent out in MWh). Heat rates have been adjusted to be based on the higher heating value 
of fuels. 
3 Including wind generation. 

Source: Western Power, Annual Report, 2000-01, Perth (and previous issues); Estimates of maintenance time, 
unforeseen outage and heat rates for OCGTs and CCGTs are based on information supplied by General 
Electric and the IEA.   
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Table B.2: Power plant fixed and operating costs, 2001-2002 
Station Stage Fixed costs ($000s/year) Variable costs ($/MWh) 
Albany  0 0 
Collie A 5,000 4.00 
Muja A/B 5,300 8.50 
 C 5,300 5.50 
 D 5,300 5.00 
Kwinana A 6,500 8.00 
 B 4,000 8.00 
 C 8,000 7.00 
 GT 250 9.00 
Pinjar A/B 450 4.00 
 C 1,400 4.50 
 D 1,400 4.50 
Mungarra  500 4.00 
Geraldton  250 5.00 
Kalgoorlie  300 5.00 
Wellington  0 5.00 
Worsley  1,500 4.00 
TiWest  450 4.00 
Source: Derived by MMA to match operating and maintenance cost data contained in Western Power’s annual 
reports. 

B.5.2 Non Western Power generators  
Private generating capacity, including major cogeneration, is detailed in Table B.3.  The 
capacity comprises mostly gas-fired generation. There has been a large increase in 
privately run generating capacity due to substantial falls in gas costs and the gradual 
deregulation of the generation sector.  Over the 1996-97 period, some 324 MW of privately 
owned generation capacity was commissioned, at Kwinana and the Goldfields. 

The 116 MW BP/Mission Energy cogeneration project commenced operation in 1996.  The 
BP host takes 40 MW of power, with the remaining 74 MW of power being taken by 
Western Power Corporation (Western Power) under a long-term take or pay agreement.  
About 3 PJ pa of fuel for the 40 MW portion of output will be natural gas purchased 
directly from the NWSJV and other inputs will be refinery gas. 

Power generation from gas in the Goldfields commenced in 1996.  Southern Cross Power 
generates from 4 x 38 MW LM6000 gas turbine stations for its Mount Keith, Leinster, 
Kambalda nickel mines and its Kalgoorlie nickel smelter.  The stations are expected to use 
about 14 PJ of gas pa (37 TJ/d), sourced from the East Spar field.  Goldfields Power has 
constructed 110 MW of capacity (3 x LM6000 gas turbines) east of Kalgoorlie to supply the 
SuperPit, Kaltails and Jubilee gold projects. 
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Most of the plants are located near major industrial loads.  Some wheeling of power is also 
undertaken. BP/Mission’s cogeneration plant at Kwinana supplies electricity to Western 
Power. Consequently, this cogeneration plant is treated as a ‘must-run’ unit.  Other units 
treated this way include Tiwest and Worsley. Both Southern Cross Power and Goldfield 
Power’s plant in the Kalgoorlie wheel power to other industrials within the SWIS. 

Table B.3: Private generating plants over 10 MW capacity in the SWIS  
Company Location Fuel Capacity, 

MW 
nominal 

Capacity 
in 

summer 
peak, 

MW sent 
out 

Maintenance
(%) 

Forced 
outage 

(%) 

Heat 
rate 

GJ/M
Wh 

Alcoa SWIS gas 254 212 3.8 2 12 
BP/Mission Kwinana gas 116 100 3.8 2 8 
Southern 
Cross  

Goldfield gas 4 x 38 4 x 30 3.8 4.2 11.7, 
12.7 

Goldfields 
Power 

Goldfield gas 3 x 38 3 x 30 3.8 1 9.5 

Worsley Worsley gas 60 27 3.8 2 8 
Source: WA Office of Energy, MMA analysis.   

B.5.3 De-rating of units 
The capacity of gas turbines are affected by temperatures at the inlet of the compressors – 
the hotter the temperature at the inlet, the lower the capacity. The average monthly de-
ratings, as a percentage of rated capacity, are shown in Table B.4. The same de-ratings are 
applied to all open cycle gas turbines, except for the Alcoa units. The Alcoa units are de-
rated to a lesser degree, as they are combined cycle gas turbines and a cogeneration plant.  
Coal units are similarly de-rated over the warmer months, although not to the same 
extent.   

Table B.4: Monthly de-ratings – percent of maximum capacity 
 July Aug Sept Oct  Nov Dec Jan Feb Mar April May June 
OCGT 0 0 10 11 13 16 18 18 16 13 11 0 
CCGT 0 0 7 7 9 11 12 12 11 9 7 0 
Coal 0 0 0 0 2.7 3.6 4.5 4.5 3.6 0 0 0 
Source: Western Power (2002). 

Collie 1 is also de-rated every night to two thirds of its normal operating capacity. This is 
to reduce the size of the spinning reserve requirement that must be covered by other 
running units. The provision must be at least as large as the largest unit operating.  
Therefore, if the coal unit reduces generation, other units may be able to shut down over 
night, as they will no longer be needed to provide reserve. 
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B.5.4 Renewable generation 
In addition to the 2 MW hydroelectric power station, there is also a wind farm in Western 
Australia owned and operated by Western Power. This farm currently has twelve 1.8 MW 
wind turbines, resulting in a capacity of 21.6MW, available 35 - 40% of the time.   

There is anticipated to be approximately an additional 120MW of renewable energy added 
progressively to the SWIS over the next 10 years.  In our model we assume that 120MW of 
wind generation is added over the next ten years. 

This wind generation is assumed to be available 30% to 35% of the time, mainly during 
peak periods. 

B.5.5 New thermal units 
To meet the anticipated growth in demand in the SWIS, new generation plants will be 
required in the near future. Furthermore, WP has committed to retiring old and inefficient 
units – specifically Kwinana B in 2003, Kwinana A in 2005/6, and Muja A/B in 2007 – and 
these capacities will need to be replaced.    

The additional capacity required could be met from a number of generation options: 

• open cycle gas turbines (OCGTs), which have low capital costs but require a premium 
fuel 

• combined cycle gas turbines (CCGTs), which have lower operating costs than OCGTs, 
due to their high efficiency 

• coal fired plants, which have the highest capital cost but low operating costs due to the 
competitive price of coal 

• cogeneration, which is efficient like CCGTs, but also has an additional benefit from the 
steam. 

A further 240MW Cockburn CCGT is intended to replace the Kwinana A plants by 
December 2005. In our model we assume that both these two Cockburn units will be 
committed. 

There is less certainty surrounding the commitment of the Alcoa cogeneration units 
recently announced by AlintaGas. We assume that up to 120MW cogeneration units will 
be included in the SWIS, and the first unit will not become operational until 2005/06.  

The assumed physical parameters and costs for the new plant options are shown in the 
following two tables: 
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Table B .5: Heat rate, capacity and technology of new plant 
New plant  Technology HHV heat 

rate 
GJ/MWh 

Capacity, 
MW 

nominal 

Capacity in 
summer peak, 
MW sent out 

Fuel  

Collie 2  Coal fired 9.1 360  329 Supercritical  
OCGT Open cycle 12.2 120  95 Gas 
CCGT CCGT 7.4 240  202 Gas 
Alcoa Cogeneratio

n 
7.7 120  101 Gas 

Cockburn Combined 
cycle 

7.4 240  202 Gas 

 

Table B.6:  Outages and costs of new plant 
New plant  Maintenance 

(%) 
Forced 
outage 

(%) 

Capex 
($/kW) 

Fixed costs 
($000s/year) 

Variable 
O&M costs 

($/MWh) 
Collie 2  4.0 2 1,400 5,000 4 

OCGT  3.8 3 700 1,000 1 

New CCGT 3.8 2 1,200 3,000 5 

Alcoa 3.8 2 1,200 2,000 5 
Cockburn  3.8 2 1,200 3,000 5 

B.6 Fuel assumptions 

In this report, all assumptions on fuel usage and unit costs are based on the higher heating 
value (or gross specific energy) for each fuel in line with accepted practices in Australia. 

B.6.1 Coal costs 
The delivered coal price to each power station is the sum of the mine-mouth price 
including any royalties and rail freight rates for delivering the coal from the mine to the 
power station. Muja and Collie Power Stations are mine-mouth stations and incur no rail 
freight.  We assume that all new coal based generating plants are also at mine-mouth. 

New coal prices are assumed to be approximately $35/t on a delivered basis, escalated at 
75% of CPI.     

B.6.2 Gas prices 
Under the North West Shelf Joint Venture (NWSJV) contract, Western Power has agreed 
to take 110 TJ/day on average per annum to 30 June 2006, all of which is take-or-pay, to 
supply its power needs.   

No incremental or new gas is used until July 2006, when all the prepaid gas and contract 
gas is consumed, except by new gas-fired generation plants. This makes economic sense 
because the variable cost of prepaid or take-or-pay gas is effectively only the 
transportation charge as the off-take charge has already been paid. The variable cost of 
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incremental gas includes both the off-take price and the transport charge.  Therefore, 
marginal generation costs will be lower than with incremental or new gas. 

The estimated 2002 market price of gas is assumed to be $1.90/GJ.  The gas transmission 
charge is assumed to be $0.80/GJ for gas transported along the DBNGP, and $3/GJ for gas 
transported along the Goldfields gas pipeline. 
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APPENDIX C -  ADDITIONAL TABLES 

Comprehensive breakdown of capital savings 

The following tables are broken down by scenario, by state, by type of generating plant 
deferred, total number of units deferred over the study period, total number of years 
deferred and associated capital cost savings. 

Figure C-1: Capital cost breakdown, scenario 0.5% Diff LS, $M June 2004  

State Plant type # Units # Years Savings $M 
SA  OCGT 11 17.9 27.2 
SA  CCGT 0 0 0.0 
SA  Coal 0 0 0.0 
SA  Cogeneration 0 0 0.0 
Vic OCGT 4 2.4 3.5 
Vic CCGT 4 5.1 29.8 
Vic Coal 4 3.9 57.1 
Vic  Cogeneration 0 0 0.0 
NSW OCGT 0 0.0 0.0 
NSW CCGT 0 0 0.0 
NSW Coal 3 6.5 51.8 
NSW Cogeneration 2 5.9 14.1 
Qld OCGT 5 12.1 19.5 
Qld CCGT 1 0.8 4.6 
Qld Coal 4 4.4 63.8 
Qld Cogeneration 0 0 0.0 
SWIS GT 2 0.8 1.1 
SWIS Coal 1 0.9 10.5 
SWIS Cogeneration 2 0.4 1.1 
Aus Total All Plants 43 61.2 284.1 
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Figure C-2: Capital cost breakdown, scenario 1.0% Diff LS, $M June 2004  

State Plant type # Units # Years Savings $M 
SA  OCGT 11 27.2 42.7 
SA  CCGT 0 0 0.0 
SA  Coal 0 0 0.0 
SA  Cogeneration 0 0 0.0 
Vic OCGT 5 9.1 14.4 
Vic CCGT 4 12.7 70.3 
Vic Coal 4 3.9 57.1 
Vic  Cogeneration 0 0 0.0 
NSW OCGT 1 0.5 1.1 
NSW CCGT 0 0.0 0.0 
NSW Coal 5 14.5 119.9 
NSW Cogeneration 2 5.9 14.1 
Qld OCGT 6 22.8 37.5 
Qld CCGT 1 3 17.5 
Qld Coal 4 6.0 84.6 
Qld Cogeneration 0 0.0 0.0 
SWIS GT 12 21.9 29.6 
SWIS Coal 2 2.4 24.7 
SWIS Cogeneration 3 3.0 7.0 
Aus Total All Plants 60 133.2 520.5 

 

Figure C-3:  Capital cost breakdown, scenario 1.0% Flat LS, $M June 2004  

State Plant type # Units # Years Savings $M 
SA  OCGT 11 19.6 31.1 
SA  CCGT 0 0 0.0 
SA  Coal 0 0 0.0 
SA  Cogeneration 0 0 0.0 
Vic OCGT 5 3.4 5.9 
Vic CCGT 4 5.7 39.1 
Vic Coal 4 4.8 90.2 
Vic  Cogeneration 0 0 0.0 
NSW OCGT 0 0.0 0.0 
NSW CCGT 0 0.0 0.0 
NSW Coal 3 8.6 83.3 
NSW Cogeneration 1 3.4 9.7 
Qld OCGT 5 15.7 27.9 
Qld CCGT 1 0.3 2.2 
Qld Coal 4 3.5 67.9 
Qld Cogeneration 0 0 0.0 
SWIS GT 11 42.3 52.0 
SWIS Coal 1 1.8 20.6 
SWIS Cogeneration 2 0.5 1.3 
Aus Total All Plants 52 109.6 431.1 
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Figure C-4: Capital cost breakdown, scenario 1.5% Diff LS, $M June 2004  

State Plant type # Units # Years Savings $M 
SA  OCGT 11 32.1 52.1 
SA  CCGT 0 0 0.0 
SA  Coal 0 0 0.0 
SA  Cogeneration 0 0 0.0 
Vic OCGT 5 16.8 26.2 
Vic CCGT 4 14.2 79.8 
Vic Coal 4 3.9 57.1 
Vic  Cogeneration 0 0 0.0 
NSW OCGT 2 0.7 1.4 
NSW CCGT 0 0.0 0.0 
NSW Coal 5 20.8 161.8 
NSW Cogeneration 2 7.3 16.9 
Qld OCGT 6 28.3 46.9 
Qld CCGT 1 3 17.9 
Qld Coal 4 11.8 166.3 
Qld Cogeneration 0 0.0 0.0 
SWIS GT 10 31.6 41.3 
SWIS Coal 2 2.8 29.2 
SWIS Cogeneration 3 9.3 22.1 
Aus Total All Plants 59 182.8 719.1 

Figure C-5 Capital cost breakdown, scenario 1.5% Diff LS Slow, $M June 2004  

State Plant type # Units # Years Savings, $M 
SA  OCGT 11 29.7 46.3 
SA  CCGT 0 0 0.0 
SA  Coal 0 0 0.0 
SA  Cogeneration 0 0 0.0 
Vic OCGT 5 10.1 15.6 
Vic CCGT 4 15.6 86.2 
Vic Coal 3 5.4 78.8 
Vic  Cogeneration 0 0 0.0 
NSW OCGT 1 0.5 1.1 
NSW CCGT 0 0.0 0.0 
NSW Coal 5 20.3 158.0 
NSW Cogeneration 2 8.0 18.5 
Qld OCGT 6 26.4 43.3 
Qld CCGT 1 4 22.7 
Qld Coal 4 11.3 161.2 
Qld Cogeneration 0 0.0 0.0 
SWIS GT 10 26.0 33.9 
SWIS Coal 2 2.2 22.0 
SWIS Cogeneration 3 6.6 16.1 
Aus Total All Plants 57 166.5 703.7 
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Comprehensive breakdown of fuel consumption 

C.1.1 Gas consumption foe electricity generation  by state  

Figure C-6: Gas consumption – Tasmania, TJ 
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Figure C-7: Gas consumption – South Australia, TJ 
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Figure C-8: Gas consumption – Victoria, TJ 
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Figure C-9: Gas consumption – New South Wales, TJ 
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Figure C-10: Gas consumption – Queensland, TJ 
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Figure C-11: Gas consumption – SWIS, TJ 
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C.1.2 Brown coal consumption by state 

Figure C-12: Brown coal consumption – South Australia, TJ 
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Figure C-13: Brown coal consumption – Victoria, TJ 
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C.1.3 Black coal consumption by state 

Figure C-14: Black coal consumption – New South Wales, TJ 
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Figure C-15: Black coal consumption – Queensland, TJ 
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Figure C-16: Black coal consumption – SWIS, TJ 
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