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Executive Summary 
To assist it in its inquiry into actual or potential competitive advantage from renewable energy, the 
South Australia Productivity Commission has commissioned the University of Wollongong to 
estimate plausible average costs of electricity in South Australia A (wholesale and retail) in 2030 and 
2040, assuming transition pathways that align with the Australian Energy Market Operator's Draft 
2022 Integrated System Plan 'Step Change' and/or 'Hydrogen Superpower' scenarios. These are to be 
compared with current SA electricity costs and interstate decarbonised grids. For the latter, we have 
compared only with New South Wales. Due to data availability issues, the retail price modelled is the 
average residential retail price.  

The report provides a detailed analysis of historic retail prices and wholesale spot prices. We estimate 
that the retailers' historic contracting behaviour results in their wholesale cost of electricity being ten 
per cent higher than spot prices. Our analysis of additional on-costs in the retail price (retail, network, 
and environmental costs) suggests these have stabilised in most states after some downward trends. 
However, South Australia is an outlier on both network and environmental costs. 

We have calculated high and low average spot prices for each scenario based on Levelised Cost of 
Electricity forecasts in the GenCost study undertaken by the Commonwealth Scientific and Industrial 
Research Organisation. We find that from a position of higher average costs, South Australia has a 
wholesale price advantage in all scenarios, cases and years modelled (see Table 3). 

However, higher retailer on costs in South Australia, especially in network and environmental costs, 
result in this position being reversed for average residential retail prices in all cases and scenarios 
except for the two high-cost cases in 2030. 

The forecasts suggest that the South Australian government needs to attend to the retail on-costs in the 
state to fully realise the benefits from the cost advantage of its high-quality renewable resources. 
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Introduction 
BRIEF DESCRIPTION OF THE PROJECT 

The South Australian Government asked the South Australian Productivity Commission (SAPC) to 
undertake an inquiry to assess South Australia's actual or potential renewable energy competitive 
advantage. The SAPC has also been asked to identify any further actions the SA Government may 
take to enhance its competitive advantage and any consequential economic development 
opportunities. 

To inform this inquiry, the SAPC has commissioned research on a range of issues related to the 
current and future energy sector in SA, its impact on the broader economy and the scale of any 
potential economic opportunities that may emerge from renewable energy. Researchers from the 
University of Wollongong have prepared this report to respond to the fourth of these questions: 

Assuming transition pathways that align with the AEMO 2022 ISP scenarios' Step 
Change' and/or 'Hydrogen Superpower', how does the plausible average cost of 
electricity in SA (wholesale and retail) in 2030 and 2040 compare with: 

• Current SA electricity costs? 
• Interstate decarbonised grids? 
• Key overseas networks (optional)? 

The expected output for each research question is to be a short report (between 10 and 15 pages of 
text, excluding technical appendices if required), written in a manner accessible to a non-technical 
audience. 

STRUCTURE OF THE REPORT 

This report uses a financial year basis for all price data; the use of a single year indicates the financial 
year ending in that year. The report uses real 2020-21 Australian dollars for all monetary values 
unless otherwise stated.  

The report has four substantive sections. The first is a short description of the Integrated System Plan 
(ISP) and how the ISP scenarios are specified and used. This includes a specification of what data 
from the ISP the analysis uses in generating the forecasts. The second covers historic wholesale and 
retail prices and identifies the elements contributing to retail prices.  

The following two sections provide the forecasts for wholesale and retail prices, respectively, with 
each section commencing with a description of the methodology employed. As well as forecasts for 
South Australia, the report includes forecasts for NSW for comparison. 

A final section includes some brief comments on the comparisons and on other considerations that 
would be relevant to the overall SAPC inquiry.  
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The Integrated System Plan and Scenarios 
 

SCENARIOS IN THE ISP 

The objective of the ISP is to identify investments needed to meet expected future loads served by the 
East Coast interconnected electricity supply. The National Electricity Market (NEM) is technically 
merely the market for bulk electricity supply to this interconnected system. However, since expected 
future loads are uncertain, the Australian Energy Market Operator (AEMO) uses scenarios to develop 
alternative consumption forecasts. 

These scenarios are feasible possible futures that involve changing several assumptions together, and 
they are inputs in the planning process.1 This approach requires an application of a 'likelihood' for 
each scenario for use in weighting the results derived under different scenarios.2 

This approach does not constitute 'scenario planning' as generally understood. The latter concept, as 
most famously developed by Shell,3 has been further developed into a powerful tool of strategic 
management.4 Scenarios under the scenario planning approach span a more comprehensive range of 
possible future environments and hence can be more extreme. The decision-maker uses the scenarios 
to prepare the business for all possible futures.  

The 2022 ISP included five scenarios, but AEMO dropped one early in the process, leaving four 
scenarios described as Slow Change, Progressive Change, Step Change and Hydrogen Superpower. 
AEMO has weighted these scenarios for cost-benefit analysis at 4%, 29%, 50% and 17%, 
respectively. AEMO has provided the details of all the variables considered in developing these 
scenarios in the 2021 Inputs, Assumptions and Scenarios Report (IASR).5 In addition, they have 
conveniently summarised the scenarios against two dimensions of decentralisation and underlying 
demand, which we include in Figure 1. 

In the Draft 2022 Integrated System Plan (Draft ISP)6, AEMO observed that "Step Change is 
considered by energy industry stakeholders to be the most likely scenario to play out, ahead of the 
Progressive Change scenario." However, as the Network of Illawarra Consumers (NICE) noted in its 
submission on the Draft ISP, the location of the most likely scenario on the edge of the distribution of 
scenarios raises whether AEMO has considered a sufficient range of scenarios. In particular, NICE 
suggested that AEMO should have included an additional scenario with a higher level of 
decentralisation than Step Change.7 

 
1 Carvallo, JP, Larsen, PH, Sanstad, AH & Goldman, CA 2018, ‘Long term load forecasting accuracy in 
electric utility integrated resource planning’, Energy Policy, vol. 119, pp. 410-22. 
Hirst, E & Schweitzer, M 1989, ‘Uncertainty: A critical element of integrated resource planning’, The 
Electricity Journal, vol. 2, no. 6, pp. 16-27. 
2 Note that this approach is almost pointless since the actual probability of one scenario is zero. It is, 
however, a convenient methodology, especially when the scenarios are used for a cost-benefit 
analysis.  
3 Cornelius, P, Van de Putte, A & Romani, M 2005, ‘Three decades of scenario planning in Shell’, 
California management review, vol. 48, no. 1, pp. 92-109. 
Schoemaker, PJH & van der Heijden, CAJM 1992, ‘Integrating Scenarios into Strategic Planning at 
Royal Dutch/Shell’, Planning Review, vol. 20, no. 3, p. 41. 
4 Ramirez, R & Wilkinson, A 2016, Strategic reframing: The Oxford scenario planning approach, 
Oxford University Press. 
5 https://aemo.com.au/-/media/files/major-publications/isp/2021/2021-inputs-assumptions-and-
scenarios-report.pdf?la=en See especially Pp 22-23. 
6 https://aemo.com.au/-/media/files/major-publications/isp/2022/draft-2022-isp-generation-
outlook.zip?la=en  
7 
https://assets.nationbuilder.com/nice/pages/21/attachments/original/1645248597/NICE_Submission_
in_response_to_2022_Draft_ISP_FINAL.pdf?1645248597  
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Figure 1: 2022 ISP Scenario Map  
(Source: Draft ISP) 

THE OPTIMAL DEVELOPMENT PATH  

The ISP derives the list of investments by identifying an Optimal Development Path (ODP). The ODP 
identifies various investment opportunities, but most importantly, it identifies actionable transmission 
investments and forecasts further transmission opportunities. 

To decide which investment pathways constitute the ODP, AEMO considers a set of candidate 
development paths (CDPs). To develop the CDPs, AEMO first determines the least cost development 
path for each scenario. AEMO then generates additional CDPs by adding or removing proposed 
actionable transmission projects or changing their timing. In this way, AEMO generated an additional 
9 CDPs to add to the four scenarios specific CDPs.  

These CDPs are then assessed using two approaches. The first uses a cost-benefit analysis based on 
the relative weightings assigned to the scenarios, while the second uses a least regrets approach. These 
are then further subject to additional sensitivity analysis. Finally, the ISP describes the Optimal 
Development Path as a list of actionable ISP investments.8 These projects align with the projects 
included in CDP12.9 

While the ISP bases CDP12 on the least cost development path for the Progressive Change scenario, 
the Draft ISP notes that it is one of four CDPs with zero regret cost against the Step Change scenario. 
CDP12 also has the equal second lowest regret cost against the Hydrogen Superpower scenario. 

FORECASTING UNDER DIFFERENT SCENARIOS 

AEMO published a set of workbooks titled Draft 2022 ISP Generation Outlook 10 with the Draft ISP, 
which included draft results workbooks for each scenario. Each of these workbooks contains a range 
of outputs; the user can choose which CDP and NEM region to model. 

For our responses, we have used the Step Change and Hydrogen Superpower worksheets with the 
choice of CDP12. As an example of the available outputs this provides, a comparison between 
forecast electricity import/export balance for South Australia under the Step Change and Hydrogen 
Superpower scenarios follow in Figure 2 and Figure 3. This demonstrates how much SA will be a 

 
8 Page 61 of the Draft ISP.  
9 Page 75 of the Draft ISP. 
10 https://aemo.com.au/-/media/files/major-publications/isp/2022/draft-2022-isp-generation-
outlook.zip?la=en  
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trading entity and that, under both scenarios, it will become a net exporter of electricity very early in 
the forecast period.  

 
Figure 2: Step Change scenario, CDP12, import/export 
(Source: Draft ISP) 

 
Figure 3: Hydrogen Superpower scenario, CDP12, import/export 
(Source: Draft ISP) 
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Historic Wholesale and Retail Prices 
RETAIL PRICES 

Retail prices are the most familiar element of the electricity market to households, businesses and 
policy-makers. Since the campaign against the 'carbon tax', lowering electricity prices has been a 
dominant theme of policy debate.  

Because of the competitive retail industry and distinctions between standing and market offers, there 
isn't a single 'observable' retail price. However, it is possible to refer to the average retail price 
measured in cents per kilowatt-hour (c/kWh). Figure 4 shows residential and non-residential average 
electricity prices in Australia from 1953 to 2020 in 2020 dollars.11  

 

 
Figure 4: Average residential and non-residential electricity prices in Australia 
(Source: Havyatt, D 2021, 'Australian electricity prices 1953 to 2020'.) 

The chart also shows the points at which there have been significant changes in those prices. The first 
quarter-century was dominated by constantly falling prices due to increasing economies of scale as 
large generators dominated generation, and many smaller generators were closed. However, these 
declines ended when growth in average household consumption ended. Other potentially influencing 
factors were rising oil prices on fuel costs generally.  

After this increase prices stayed relatively level for another quarter-century until about 2006. This 
point corresponded to the end of growth in total electricity consumption and the move to national 
price regulation of networks. The end of consumption growth was not recognised in market forecasts 
for at least another four years. There was a relatively consistent rise, punctuated by the rise and fall 
associated with a carbon price, till 2018. Some people associate this rise with the coincident rise in 
intermittent generation.12 Recent years have seen some declines. 

 
11 The datasets are drawn from the historic aggregates of consumption and revenue prepared by 
the Electricity Supply Association of Australia and the ABS Energy Account, combined with 
observations by the ACCC and AEMC and the ABS CPI and PPI. For an explanation see 
https://www.researchgate.net/publication/349992582_Australian_electricity_prices_1953_to_2020_v5  
12 See for example the submission by Regulation Evonomics on the Draft ISP 
https://www.aemo.com.au/-/media/files/major-publications/isp/2022/submissions/regulation-
economics-draft-2022-isp.pdf?la=en  
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It is possible to construct a price history by state for residential prices, but there is no reliable basis for 
determining state-based non-residential average prices. Figure 5 compares the historic residential 
price in South Australia with the average for Australia. 

 
Figure 5: SA average residential prices compared to the Australian average  
(Source: Havyatt, D. 2021 above) 

This chart shows that South Australia had a relative price advantage till late in the 1970s upswing. 
The gap increased in two periods after that; in the decade following market reform and the last 
decade. We need to consider what costs retail prices reflect to understand these differences. 

MARKET SPOT PRICES 

The first component of the price is the cost of energy sold. The concept of a wholesale electricity 
price only started with the start of the NEM in 1998. The 'wholesale price' can refer to two different 
sets of prices. The first is the spot prices available from AEMO's Aggregated Price and Demand 
Data.13 The second is retailers' 'cost of electricity sold'. All electricity in the NEM's spot market is 
bought and sold at the spot price.  

The spot price signals electricity generators on the amount of electricity needed by the market to 
achieve physical power system balance. The algorithm balances demand (anticipated load) and supply 
(delivered energy after accounting for transmission losses) for five-minute intervals at the lowest 
overall cost allowing for transmission constraints. Constraints include both thermal constraints and 
system strength constraints. Separate ancillary services markets operate to manage shorter duration 
imbalances within the five-minute intervals. The ancillary services markets and other costs incurred 
by AEMO typically add 1 to 2% to the spot price, though they have been as high as 8%. 

Figure 6 shows the average volume-weighted wholesale spot prices by region since the start of the 
NEM by financial year.14 The chart uses cents per kilowatt-hour rather than the dollars per Megawatt-
hour usually used for spot prices for comparison to retail. 

 
13 https://www.aemo.com.au/energy-systems/electricity/national-electricity-market-nem/data-
nem/aggregated-data  
14 For the first few years of the NEM the Snowy system was its own region which is not shown here. 
This means there is a slight difference between these early year spot prices and the effective 
average spot price in the regions. 
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Figure 6: Average Volume Weighted Spot Prices by Financial Year  
(Source: AEMO) 

While linear trend lines for all regions have a slight upward slope, ordinary least squares regression 
shows the slopes to only be significant at the 95% confidence level for Tasmania. Many dynamics 
have contributed to these price paths. The 2017 increases are primarily due to the withdrawal of 
Hazelwood before sufficient additional investment. In addition, drought caused a water shortage for 
hydro and even some coal stations from 2006 to 2008, 

Different generators' bidding behaviour in each five-minute dispatch interval forms NEM prices. All 
generators called on to provide electricity in a dispatch interval receive the same price.15 In economic 
theory, a producer will bid into the market at a price sufficient to cover their short-run marginal 
(basically fuel) costs.  

While this is true, producers still have to recover their long-run or fixed costs. A degree of 
coordination occurs in any market to deliver this outcome. That competition can occur through 'hyper-
rational' bidding strategies16 or learned cooperation from 'tit-for-tat' style bidding wars.17 
Consequently, over time we should expect the revenue earned by a generator to reflect the Levelized 
Cost of Energy (LCOE) calculated by amortising capital costs over expected volumes and adding 
variable costs. 

Error! Reference source not found. shows the nominal average financial year prices paid for each 
major generating technology and overall for NSW and South Australia from 1999. 

 
15 For all historic periods that price was determined as the thirty minute average, whereas from late 
last year that has changed to being settled on the five minute dispatch price. The consequence of 
this change should be some reduction in strategic behaviour that over-compensated some 
generators as well as provide more opportunity for batteries.  
16 In the case of the Prisoners’ Dilemma hyper-rational actors both know that defecting is an 
individually dominant strategy, but that if each player can trust the other to think through the 
optimum overall outcome both parties lie.  
17 See  Axelrod, R & Hamilton, WD 1981, ‘The evolution of cooperation’, science, vol. 211, no. 4489, pp. 
1390-6. . 
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Figure 7: NSW and SA average financial year prices for major generation technologies 
(Source: OpenNEM) 

These charts provide visual demonstrations of some core features of the market. Firstly the 'zero 
marginal cost' technologies get dispatched at market average prices. Secondly, the historic baseload 
generators have been price-setters – brown coal till 2017 in South Australia and black coal in NSW. 
Thirdly, highly responsive technologies (reciprocating gas, OCGT gas and battery discharge) 
command significant price premiums. And finally, dynamically, there is significant variation in the 
price paid for different technologies from year to year, while only gas has a particularly variable fuel 
cost element. 

Figure 8 shows two other features of the South Australian data. The first is the price differential 
between the amount South Australia pays for imports versus how much it earns for exports. SA 
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exports when electricity is relatively plentiful but imports when it isn't. The second feature is the price 
differential between battery charging and discharging. The price spread is undoubtedly sufficient to 
cover efficiency losses; the only question remaining is how frequently the battery can cycle to pay for 
the capital costs.  

 
Figure 8: Import/export and battery charge and discharge price comparisons  
(Source: OpenNEM). 

COST STACKS 

We can compare easily spot prices with retail prices. Figure 9 provides this just for South Australia. 
The simple linear trend lines demonstrate that increases in average spot prices are insufficient to 
explain increasing retail prices. 
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Figure 9: Comparison of average spot and residential retail prices for South Australia 
Source: UoW Analysis 

Two agencies have analysed the cost stacks making up the average residential retail prices. Since 
2013 the Australian Energy Market Commission (AEMC) has published annual Residential 
Electricity Price Trends reports. While the focus of these reports is future prices, the analysis begins 
with cost stacks in the prior year. Retailers voluntarily report the data for these reports. Recent reports 
analyse market offers that may not equate to the total average market. 

In July 2018, the Australian Competition and Consumer Commission (ACCC) published the report of 
its Retail Electricity Price Inquiry (REPI).18 The ACCC used its information-gathering powers to 
require retailers to provide cost data. In response to that report, the Treasurer directed the ACCC to 
hold a public inquiry into the prices, profits and margins in electricity supply in the NEM and report at 
least every six months. The ACCC has made extensive cost stack data available in conjunction with 
its reports. The data released with the November 2021 report includes the data initially captured in the 
REPI report and all the data collected since.19 

We chart all the available AEMC and ACCC cost stacks in four primary categories for South 
Australia and average spot prices in Figure 10. The first three AEMC studies did not separate retail 
and wholesale costs.  

 
18 https://www.accc.gov.au/publications/restoring-electricity-affordability-australias-competitive-
advantage 
19 https://www.accc.gov.au/system/files/Appendix%20E%20-
%20Supplementary%20Excel%20spreadsheet%20with%20cost%20stack%20data%20and%20charts
%20-%20Inquiry%20into%20the%20National%20Electricity%20Market%20-
%20November%202021%20report%20-%20Copy.xlsx 
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Figure 10: Comparison of ACCC and AEMC cost stacks 
Sources: ACCC, AEMC and UoW analysis 

The two data series correlate closely in the early years but vary more significantly from 2018 on, with 
the AEMC data consistently estimating a higher retail price than the ACCC. Figure 11 compares the 
average retail price assessed by the AEMC and the ACCC. It compares them with a projected price 
path using the Adelaide Electricity Index Number from the ABS CPI.  

 
Figure 11: Retail Price Reporting Comparisons for SA  
(Sources: AEMC, ACCC, ABS) 
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While this would suggest that the ACCC has underestimated average retail prices, the ACCC bases its 
report on a census rather than a sample. Noting this and that the AEMC doesn't provide a separate 
wholesale cost for its first three years, we use the ACCC data to analyse the relationship between 
wholesale and retail prices and forward projection. For completeness, we present this for South 
Australia in Figure 12. 

 
Figure 12: South Australian Electricity Cost Stack  
(Source: ACCC) 

WHOLESALE ELECTRICITY COSTS 

The first part of this cost stack that needs to be analysed is the item shown in Figure 12 as the 
wholesale cost. This reflects the cost of generating electricity, and in the ACCC data for 2014 to 2021 
across the NEM states constitutes 20-40% of the total retail price. The leading cause of the variance 
between these and spot prices is the hedging contracts entered into by retailers. These are a form of 
insurance entered into by retailers to protect them against excessively high prices (and by generators 
against low ones). These contracts allow retailers to buy electricity at a fixed price from the generators 
implying that retailers manage their financial risks by having more certainty over their wholesale 
energy costs. However, like all insurance, it comes at a cost. Therefore, one would expect insurance 
costs to increase if the volatility of spot prices increases.20  

We undertook statistical analysis to assess the relationship between wholesale prices, spot prices, and 
volatility. This analysis is detailed in Appendix 1. The initial analysis included dummy variables for 
each state. Only the variable for South Australia had a coefficient that was significantly different to 
zero. It has been suggested that this could be a consequence of aspects of the market structure in SA, 
specifically the high market concentration in dispatchable generation.  

Another interesting conclusion is that the cost of insurance is backward looking. The amount the 
retailer is prepared to pay for insurance is based on the volatility in the prior period rather than a 
forecast of the volatility in the coming period. 

We conclude that wholesale energy generally costs about 1.1 times the prior year's spot price, but this 
can increase or decrease with price volatility. This will include the other system costs referred to 

 
20 Other causes could include differences in accounting timing or accounting for energy losses. 
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earlier. Further analysis of the relationship between spot prices and the wholesale cost recognized by 
retailers is warranted. The analysis should identify policy actions that could reduce the gap. 

Price volatility, however, will play an essential part in the transition because storage needs periods of 
price difference to earn the revenue necessary to cover both capital costs and efficiency losses. A 
well-functioning storage market (and responsive DER) will provide some insurance and hence price 
relief.  

NETWORK COSTS 

The most significant component of residential retail prices is network costs which reflect the cost of 
transporting electricity (40-60% of a household electricity bill today). Figure 13 provides the ACCC 
data on network costs as average residential retail prices components. The overall profile reflects the 
effect of more trenchant regulatory provisions from 2012 (which took time to be applied) and reduced 
interest rates that resulted in lower allowed rates of return. However, South Australia does not follow 
this trend. 

 
Figure 13: Network costs  
(Source: ACCC) 

The AER's network performance reports provide an alternative data source for network costs.21 These 
provide, among other things, data on the total revenue for each distribution and transmission network 
from 2006 to 2020 and the amount of energy delivered by each distribution network from which we 
can calculate a price per kWh of network costs. However, these comparisons show a consistent 
difference between the network costs claimed by retailers and that reported by the ACCC, as shown in 
Figure 14.  

The complete basis of this difference is unknown; however, several factors would contribute. One 
factor is the differential pricing for network services between residential and non-residential 
customers. Another is likely to be the treatment of metering costs.  

The cost increase per kilowatt-hour in South Australia results from a combination of a more rapidly 
declining total amount of electricity delivered (i.e. a loss of economies of scale) than some other states 

 
21 https://www.aer.gov.au/networks-pipelines/performance-reporting/electricity-network-
performance-report-2021 
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and recent increases in the regulatory asset base of the transmission operator Electranet. We believe 
the increase in the Electranet RAB included investments to reduce bushfire risk created by 
transmission networks. 

 
Figure 14: ACCC and AER estimates of network costs  
(Source: ACCC, AER and UoW analysis). 

The ACCC has split network costs between transmission, distribution, and metering for later years. 
Figure 15 show this breakup and the transmission/distribution breakup from the AER data for SA and 
NSW. 
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Figure 15: SA and NSW network costs as reported by ACCC and AER 
(Sources: ACCC and AER) 

We will use the simple average of the 2020 and 2021 data from the ACCC as the starting point for 
future network costs. While by 2030 and 2040 we would expect all metering costs to have migrated to 
retail, for convenience, we have retained them in network costs for this study. 

The data we will use is shown in Table 1. 
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 NSW SA 
ACCC Total  12.1   16.9  

ACCC 
Distribution 

 9.5   12.6  

ACCC 
Transmission 

 2.3   3.9  

ACCC Metering  0.3   0.4  
Table 1: Values of network costs to be used in retail forecasts.  
(Source: ACCC) 

RETAIL COSTS 

Retail costs include both the retailer's directly incurred costs plus their margin and typically constitute 
5-15% of an electricity bill. Victoria, however, is an outlier in this regard, with retailer components 
contributing over 20%. Figure 16 shows the retail costs available from the ACCC's retail price 
monitoring.  

The effects of policy focus on retail prices probably account for the inflection in retail cost trends 
since 2016-17. It is unlikely that further reductions will be sustained, especially in the states already 
below 3 cents per kilowatt-hour. Whether Victoria's persistently high retail costs reflect additional 
costs of complying with the different retail regulatory regime or some other factor is beyond the scope 
of this study.  

For our comparison of NSW and SA, the retail costs will be 3.5 and 2.7 cents per kilowatt-hour, 
respectively. 

 
Figure 16: Retail costs  
(Source: ACCC) 

ENVIRONMENTAL COSTS 

Environmental costs reflect charges imposed by both federal (LRET and SRES) and state 
governments (energy efficiency, solar bonuses). We show the aggregate environmental costs for each 
state in Figure 17. Environmental costs typically constitute 5-15% of a household electricity bill, 
though the future burden may change due to government climate policies. 
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Figure 17: Environmental costs  
(Source: ACCC) 
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Forecast Average Spot Prices 
METHODOLOGY 

As outlined in our proposal, we estimate the average annual wholesale spot price of electricity in SA 
(current and future) based on the cost of different generation technologies. In common with all 
microeconomic theory, the theory of wholesale spot markets is that generators will bid into the market 
at their Short Run Marginal Cost (SRMC). However, overall they need to recover their Long Run 
Marginal Cost (LRMC). In theory, the entry and exit of generators will occur so that generators will 
recover their LRMC.  

The Levelised Cost of Energy is a metric used to assess the average cost by technology. 
Therefore, our starting point for this analysis is CSIRO's GenCost 2020-21 Final Report.22 For future 
Levelised Cost of Electricity, we started with the data in Table B.8 of that report. 

This data included low and high estimates for each technology and different cases (e.g. risk premia) 
for some technologies. Where there were different cases, we chose the low value as the minimum of 
the low value across cases and the high value as the maximum of the high cases across technologies. 
For Hydro, the GenCost study had no estimates. Looking at the historic NSW prices in Error! 
Reference source not found., we estimate Hydro to be priced at 20% above mid-merit gas. 
Therefore, we have priced it at 10% above mid-merit gas in the low case and 30% above in the high 
case. These values, converted to 2020-21 dollars, are shown in Table 2. 

Generation Technology Costs ($MWh 20-21 dollars)  
Low 2020 2030 2040 2050 
Black Coal 86.19231 87.23077 87.23077 87.23077 
Brown Coal 98.65385 99.69231 99.69231 99.69231 
Mid-merit Gas 70.61538 70.61538 70.61538 70.61538 
Mid-merit Gas with CCS 130.8462 119.4231 114.2308 115.2692 
Peaking Gas+Liquids 152.6538 158.8846 167.1923 174.4615 
Hydro 77.67692 77.67692 77.67692 77.67692 
Wind 49.84615 45.69231 42.57692 39.46154 
Utility-scale Solar 42.57692 25.96154 19.73077 17.65385 
Distributed PV 42.57692 25.96154 19.73077 17.65385 

     
High      
Black Coal 174.4615 172.3846 183.8077 233.6538 
Brown Coal 218.0769 218.0769 218.0769 275.1923 
Mid-merit Gas 139.1538 147.4615 164.0769 194.1923 
Mid-merit Gas with CCS 205.6154 214.9615 220.1538 216 
Peaking Gas+Liquids 221.1923 241.9615 266.8846 308.4231 
Hydro 180.9 191.7 213.3 252.45 
Wind 62.30769 59.19231 58.15385 57.11538 
Utility-scale Solar 62.30769 46.73077 37.38462 32.19231 
Distributed PV 62.30769 46.73077 37.38462 32.19231 

Table 2: Low and High LCOE values by technology 
(Source: CSIRO and UoW analysis) 

 
22 https://publications.csiro.au/publications/publication/PIcsiro:EP2021-0160 
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The CSIRO cases included cases with a carbon price, resulting in the high prices for fossil fuel 
technologies having back-ended price increases. The data in this table is broken into fossil and 
renewable fuels in Figure 18 and Figure 19.  

 
Figure 18: High and Low LCOE estimates for fossil fuel technologies  
(Source: CSIRO and UoW analysis) 

 
Figure 19: High and Low LCOE estimates for renewable fuel technologies  
(Source: CSIRO and UoW analysis) 

We think the range of LCOEs covers most of the sensitivities that might be applied. To 
generate a complete data series, we used linear interpolation between the data points provided 
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by the CSIRO (though, to answer the question about prices in 2030 and 2040, this was 
unnecessary). 
As outlined in our discussion of the ISP, we have used data from the Draft 2022 ISP 
Generation Outlook workbook for each scenario using CDP12. For each state (SA and NSW), we 
have used the Generation Capacity and Generation by Year tables appearing in the Summary 
worksheet to provide the electricity generated by each technology each year.  

The Generation Capacity tables were used to calculate an effective LCOE for the installed base by 
technology. This is calculated by assuming that the aggregate installed capacity of a technology needs 
to recover at an LCOE sufficient for the additional capacity in each year to earn the LCOE for that 
technology in that year.  

These LCOEs (both high and low) were then multiplied by the relevant amount of generation from the 
outlook to obtain a market value of generation by technology. For storage, the load data in the 
forecasts have been ignored, and the energy available from storage is priced at $80 and $120 per 
MWh for the low and high cases based on the spreads experienced in South Australia. These provide 
the additional cost of storage, the cost of the original generation having already been included.  
The sum of these market values and storage premia are then divided by the sum of generation 
(excluding energy from storage) to obtain (low and high) average spot price estimates. 

The 2020 LCOE estimates were also applied to the OpenNEM data on electricity production by 
technology type for 2018 to 2021. Together with the actual average spot prices, these estimates are 
included with the forward estimates for each scenario and High and Low cases in Figure 20 for SA 
and NSW. 

New South Wales shows a more significant decline in the high price scenario because so much more 
of its generation in the first decade is fossil fuel derived.  
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Figure 20: SA and NSW Forecast average spot prices under ISP scenarios  
(Source: UoW analysis) 

This provides the high and low forecasts for the average spot price of electricity under the two 
scenarios for NSW and South Australia shown in Table 3. We note that this is an average price that 
could vary in any specific year due to resource shortages, our thesis being that the returns to 
generators average out to the LCOE over time. We include the average spot price for the last four 
years as a comparator. 

 Avg 18-21 2030 2040 
NSW    
Actual 89.44595   
SC Low  60.50169 53.39082 

SC High  100.3088 80.33308 

HSP Low  55.83249 50.70818 

HSP High  86.60049 75.3932 

    
SA    
Actual 101.9914   
SC Low  46.51577 47.66701 

SC High  64.364 67.93448 

HSP Low  45.15952 40.00903 

HSP High  62.89985 57.73591 
Table 3: Forecast average spot prices 
(Source: UoW analysis) 
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Forecast Retail Prices 
FUTURE NETWORK COSTS 

A primary function of the ISP is the development of a transmission development plan. The Draft 2022 
ISP breaks network projects in the ODP into three components; committed and anticipated projects, 
actionable ISP projects, and future ISP projects. The details of all these projects and the anticipated 
costs are provided in Appendix 2.  

To forecast future retail prices, we assess how these projects will add to the Regulatory Asset Base 
(RAB) of the TNSPs over future years. We have not attempted a thorough forward projection of 
TNSP costs. Instead, we have simply calculated the total value of new transmission investments by 
state over each of the next two decades and then expressed this addition by 2030 and by 2040 as a 
percentage increase on the regulatory asset base of the TNSPs. This calculation is shown in Table 4. 

Increase on 2020 % 
State 2030 2040 
Qld 5% 107% 

NSW 138% 148% 

Vic 31% 231% 

SA 30% 64% 

Tas 238% 238% 
Table 4: Increases in network investment 
(Source: UoW analysis) 

Allocating interconnector costs between States is in part arbitrary. This is particularly true of 
allocating all of Marinus Link to Tasmania.  

For Project EnergyConnect, the two transmission service providers' submissions to the AER for 
classifying the project as contingent detailed the SA/NSW capital expense as $457M/$1818M.23 
However the expected increase in consumer bills to pay for the transmission was $17 for SA and $22 
for NSW. The modelling by ACIL Allen for the PACR for EnergyConnect assessed the projected bill 
impact for additional transmission as $9p.a. and $5p.a. for SA and NSW residential customers 
respectively. For small business customers they assessed the impact as $18 and $1224. We thus have 
fairly contradictory information, with the capex being 1 to 4, but the bill impacts notionally 2 to 1. We 
could expect some differene based on the different volumes of use of the interconnector, however, 
since the interconnector will be used more frequently for export than import (see Figure 2 and Figure 
3) then NSW should bear more of the cost. For this analysis, we allocated one-third of the cost of 
Project EnergyConnect to SA and two-thirds to NSW.  

The big increases in NSW, Victoria and Queensland are driven by investments to connect or expand 
Renewable Energy Zones (REZs). This is coincident with the retirement of the coal fleet in those 
states. Therefore, increasing the transmission cost per kilowatt-hour in line with the above percentages 
in calculating future energy prices seems reasonable. The rationale is that the increased RAB is likely 
to increase operating costs in a similar proportion. 

 
23 See https://www.aer.gov.au/system/files/AER%20-%20Final%20Decision%20-%20ElectraNet%20-
%20Project%20EnergyConnect%20Contingent%20Project%20-%20May%202021.pdf and 
https://www.aer.gov.au/system/files/AER%20-%20Final%20Decision%20-%20TransGrid%20-
%20Project%20EnergyConnect%20Contingent%20Project%20-%20May%202021.pdf  
24 The report notes however that these biull impacts of transmission were estimated by ElectraNet 
not ACILAllen https://www.electranet.com.au/wp-content/uploads/projects/2016/11/SA-NSW-
Interconnector-%E2%80%93-Updated-Analysis-of-Potential-Impact-on-Electricity-Prices-and-
Assessment-of-Broader-Economic-Benefits-ACIL-Al.pdf 
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While we anticipate additional investment in distribution networks to meet expanded demand, these 
costs will be commensurate with demand increases. While we see potential for efficiency gains 
through smart demand response, we don't feel sufficiently confident to include them.  

FUTURE RETAIL AND ENVIRONMENTAL COSTS 

We see no basis for changing the allowed retail costs from the 2021 ACCC estimates. We suspect that 
the reductions achieved in response to price scrutiny are nearly at an end.  

We anticipate that environmental costs will continue in some form. As the high-cost scenarios include 
carbon prices, we feel that including environmental costs and high-cost LCOEs could double count 
these costs. However, as Figure 21 shows, the spread between the high and low cases is almost always 
below the current level of environmental costs in South Australia, while also being so as coal 
generation retires in NSW. Therefore, we have maintained 2021 levels of environmental costs in 
future estimates.  

 
Figure 21: High and low case price spreads compared with current environmental costs 
(Source: ACCC and UoW analysis) 
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FUTURE RETAIL PRICES 

We can now combine all our data and allowances to generate some forecast retail prices. Table 5 
contains the calculation of the components, while Table 6 provides the outcome. 

Retail cost stacks (c/kWh 20-21 Dollars)  
Average Spot Prices  

 

NSW SA 
Avg 18-21 2030 2040 Avg 18-21 2030 2040 

Actual 8.94   9.23  
 

SC Low 6.05 5.34  4.65 4.77 

SC High 10.03 8.03  6.44 6.79 

HSP Low 5.58 5.07  4.52 4.00 

HSP High 8.66 7.54  6.29 5.77 

Wholesale Uplift       
SC Low 0.61 0.53  0.47 0.48 

SC High 1.00 0.80  0.64 0.68 

HSP Low 0.56 0.51  0.45 0.40 

HSP High 0.87 0.75  0.63 0.58 

Network Cost (all cases)       

Distribution 9.5 9.5  12.6 12.6 

Transmission 2.3 2.3  3.9 3.9 

Metering 0.3 0.3  0.4 0.4 

Transmission Uplift  3.17 3.40  1.17 2.50 

Retail Costs (20-21 actual) 3.50 3.50  2.70 2.70 

Environmental 2.50 2.50  3.70 3.70 

Aggregate costs  21.27 21.50  24.47 25.80 
Table 5: Cost elements in estimating future retail prices 
(Source: UoW analysis) 

Estimated future residential retail prices (c/kWh 20-21 dollars)   

 20-21 2030 2040  20-21 2030 2040 
NSW SA 

Actual  25.90   Actual 32.60  
 

SC Low 27.93 27.38 SC Low 29.59 31.04 

SC High 32.31 30.34 SC High 31.55 33.27 

HSP Low 27.42 27.08 HSP Low 29.44 30.20 

HSP High 30.80 29.80 HSP High 31.39 32.15 
Table 6: Estimated future retail prices under alternative scenarios and future LCOE 
assumptions 
(Source: UoW analysis) 
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We estimate that despite South Australia establishing a decisive wholesale electricity cost advantage 
over New South Wales through the transition to carbon-free electricity, currently, these benefits are 
dissipated by the high levels of environmental and network costs. This is shown graphically in Figure 
22. While reduced future transmission expansion offsets the higher level of current transmission costs, 
we can find no sound basis from the ISP data alone to forecast an overall reduction of the electricity 
on-costs in South Australia. 

 
Figure 22: Current and estimated average residential electricity prices: 
(Source: UoW analysis) 
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Conclusion and other comparisons 
This report focussed on comparisons between SA and NSW for simplicity, enabling a focus on the 
approach and methodology. Forecasts can be relatively quickly generated for other NEM states (but 
not the ACT). We have not found any appropriate international future price forecasts to use for 
comparisons.  

It is important to note that this is only a residential retail price forecast based on the availability of 
relevant data. It may well be that the price differential between residential and non-residential is more 
pronounced in South Australia than in other states.  

To convert its competitive advantage arising from high-quality renewable resources, South Australia 
needs to address the costs added to wholesale electricity costs in forming retail prices.  
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Appendix 1 – Estimating Wholesale Cost from 
Spot Prices 
A MEASURE OF PRICE VOLATILITY 

To assess the relationship between wholesale prices, spot prices and volatility, we generated a 
distribution of total demand across six price bands. These price bands were specified for each 
region/year combination in terms of the average volume-weighted spot price.  

The six bands were: 

• Neg Volume priced below zero 
• BAW Volume priced at zero or more but less than the average 
• B2AW Volume priced at the average or more but less than twice the average 
• B3AW Volume priced at twice the average or more but less than three times the average 
• B4AW -Volume priced at three times the average or more but less than four times the 

average 
• A4AW Volume priced at four times the average or more 

We then conducted an ordinary least squares linear regression of the wholesale price (W) against the 
current and prior spot prices (S and S1) and the four proportions that measured demand priced above 
the average. We also included dummy variables for the States. The results were: 

Call: 
lm(formula = W ~ S + W1 + S1 + S2 + B2AW + B3AW + B4AW + A4AW +  
    B2AW1 + B3AW1 + B4AW1 + A4AW1 + NSW + Qld + SA + Tas + 0,  
    data = ALL2) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-1.0645 -0.3320  0.1028  0.3398  1.1733  
 
Coefficients: 
        Estimate Std. Error t value Pr(>|t|)     
S       0.135499   0.085389   1.587  0.12905     
W1     -0.003973   0.141906  -0.028  0.97796     
S1      0.673218   0.111389   6.044 8.18e-06 *** 
S2      0.072903   0.112765   0.647  0.52569     
B2AW    0.214555   2.052062   0.105  0.91782     
B3AW   -7.401147   9.443302  -0.784  0.44285     
B4AW  -49.721034  37.334480  -1.332  0.19869     
A4AW   53.243012  40.688019   1.309  0.20629     
B2AW1   7.052226   2.086766   3.380  0.00315 **  
B3AW1 -26.253092   9.897272  -2.653  0.01571 *   
B4AW1  26.107086  34.588374   0.755  0.45963     
A4AW1 142.149196  56.289054   2.525  0.02061 *   
NSW    -0.650711   0.397007  -1.639  0.11766     
Qld    -0.590229   0.422924  -1.396  0.17894     
SA      1.054546   0.501550   2.103  0.04906 *   
Tas     0.343402   0.475410   0.722  0.47889     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 0.7049 on 19 degrees of freedom 
Multiple R-squared:  0.9969, Adjusted R-squared:  0.9942  
F-statistic:   379 on 16 and 19 DF,  p-value: < 2.2e-16 

 

This showed that the only statistically significant variables were the prior year's spot price and 
volatility measures. So we then simplified the model by removing all the current year variables.  

Call: 
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lm(formula = W ~ S1 + B2AW1 + B3AW1 + B4AW1 + A4AW1 + NSW + Qld +  
    SA + Tas + 0, data = ALL2) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-1.5424 -0.2743  0.1190  0.4535  1.1991  
 
Coefficients: 
       Estimate Std. Error t value Pr(>|t|)     
S1      0.77031    0.04421  17.423 7.39e-16 *** 
B2AW1   8.84892    1.11507   7.936 2.06e-08 *** 
B3AW1 -32.76889    9.23370  -3.549  0.00150 **  
B4AW1  42.86719   30.82492   1.391  0.17612     
A4AW1 159.93351   34.36509   4.654 8.38e-05 *** 
NSW    -0.73427    0.39951  -1.838  0.07753 .   
Qld    -0.23355    0.40464  -0.577  0.56878     
SA      1.38795    0.45121   3.076  0.00489 **  
Tas     0.28030    0.46438   0.604  0.55135     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 0.7608 on 26 degrees of freedom 
Multiple R-squared:  0.995, Adjusted R-squared:  0.9933  
F-statistic: 577.3 on 9 and 26 DF,  p-value: < 2.2e-16 

 

We then modified the model to simplify it by removing all but one volatility measure (above 4 times 
average price) and removing the state dummy variables. This resulted in a significant reduction in the 
R-squared (the model's predictive power). 

Call: 
lm(formula = W ~ S1 + A4AW1 + 0, data = ALL2) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.7375 -0.6495  0.1429  1.4312  3.7991  
 
Coefficients: 
       Estimate Std. Error t value Pr(>|t|)     
S1      1.00297    0.04846  20.696   <2e-16 *** 
A4AW1 144.53747   53.05357   2.724   0.0102 *   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 1.69 on 33 degrees of freedom 
Multiple R-squared:  0.9688, Adjusted R-squared:  0.9669  
F-statistic: 512.7 on 2 and 33 DF,  p-value: < 2.2e-16 

 

We then ran a simple wholesale price model as a multiple of the prior period spot price for 
completeness. 

Call: 
lm(formula = W ~ S1 + 0, data = ALL2) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.2186 -0.8293  0.5138  1.4245  4.5579  
 
Coefficients: 
   Estimate Std. Error t value Pr(>|t|)     
S1  1.09610    0.03746   29.26   <2e-16 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 1.843 on 34 degrees of freedom 
Multiple R-squared:  0.9618, Adjusted R-squared:  0.9607  
F-statistic: 856.2 on 1 and 34 DF,  p-value: < 2.2e-16 
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This comes at a further loss of model predictive power. 

We are satisfied that we have demonstrated that retailers' costs of electricity supplied are based on 
prior period spot prices and prior period spot price volatility. We are not attempting a complete 
analysis.  

We can use a multiplier of 1.1 on the spot price from the prior year to generate a wholesale cost, but 
note that higher volatility will increase retail wholesale costs if retailers manage that risk by hedging.  
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Appendix 2 – ISP identified Transmission 
Projects 
TABLES OF ISP IDENTIFIED TRANSMISSION PROJECTS 

Table 2.2: Committed and Anticipated Projects 

Project Expected Completion Regulatory Status  Asset Value 

VNI SIPS: Victoria – New 
South Wales 
Interconnector System 
Integrity Protection 
Scheme  

Summer 2021-224 Committed Negligible 

QNI Minor: Queensland – 
New South Wales 
Interconnector Minor 
upgrade  

July 2022 Committed $227M (2017-18 $) 

Eyre Peninsula Link  December 2022 Committed $240M (2017-18 $) 

VNI Minor: Victoria – 
New South Wales 
Interconnector Minor 
upgrade  

September 2023 Committed $45M (2017-18 $) 

Northern QREZ Stage 1  November 2023 Anticipated $40M (Qld Govt) 

Project EnergyConnect  July 2025 Anticipated $1.53B (2018-19 $) 

Central West Orana REZ 
Transmission Link  

July 2025 Anticipated $650M  

Western Victoria 
Transmission Network 
Project  

July 2026 Anticipated $330-500M 

Table 2.3 

Project Expected Completion  Asset Value 

New England REZ 
Transmission Link  

July 2027 $1.9B +/- 50% 

Sydney Ring (Reinforcing 
Sydney, Newcastle and 
Wollongong Supply)  

July 2027 $0.9 to $2.25 B +/- 50% 

HumeLink, commencing with 
early works, and then 
proceeding with implementation 
so long as the project passes 
decision rules that demonstrate 
consumers will continue to 
benefit from the project. 

Early works: 2024 
Implementation:Target July 2026 

$300M (Stage 1) 

$2.985M (Stage 2) 

Marinus Link Cable 1:  July 2027 Cable 2: July 2029 $2.3B +/- 15% Cable 1 

$1.2 B +/- 15% Cable 2 
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VNI West (via Kerang), 
commencing with early works, 
and then proceeding with 
implementation so long as the 
project passes decision rules that 
demonstrate consumers will 
continue to benefit from the 
project. 

Early works: 2026 Implementation: 
Target July 2031 

$491M (stage 1) and 
$2.5 billion (stage 2). 

Table 2.4: ISP Actionable Projects 

Project  Timing in 
most likely 
scenario 

Earliest 
feasible 
timing 

Description  Cost 

Central to 
Southern QLD 

Stage 1: 
2028-29  

2025-26  A new mid-point switching 
substation on the Calvale –
Halys 275 kV double-circuit 
line, to increase transfer 
capacity in both directions by 
approximately 300 MW.  

Cost: $55 million 

 Stage 2: 
2038-39  

2027-28  A new double-circuit line 
from Calvale to Wandoan 
South, to increase transfer 
capacity to Southern QLD by 
approximately 900 MW. 
Cost:  

$476 million 

Darling 
Downs REZ 
Expansion 

Stage 1: 
2028-29  

2025-26  A transformer upgrade at 
Middle Ridge in combination 
with non-network solutions 
to lift the capacity of the 
Darling Downs REZ by 
approximately 800 MW.  

Cost: $43 million 
+ BESS contract 
cost 

 Stage 2: 
2039-40  

2029-30  Targeted 500 kV network 
expansion across Darling 
Downs to increase the 
network capacity of this REZ 
by 2,500 MW.  

Cost: $1,160 
million 

South East SA 
REZ 
Expansion 

Stage 1: 
2029-30  

2025-26  Incremental network 
augmentations to expand the 
capacity of the South East 
SA REZ by approximately 
600 MW.  

Cost: $57 million 

 Stage 2: 
2035-36  

2029-30  Additional 275 kV lines 
between South East – Tailem 
Bend – Tungkillo, dependent 
on new generation location, 
could increase the network 
capacity of this REZ by 950 
MW.  

Cost: $949 
million. 
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Gladstone 
Grid 
Reinforcement 

2030-31  2027-28  To enable ongoing supply to 
the Gladstone area following 
the closure of Gladstone 
Power Station and increased 
generation in North 
Queensland.  

Cost: $408 
million 

Far North 
QLD REZ 
Expansion 

Stage 1: 
2031-32  

2029-30  Targeted 275 kV network 
upgrades between Cairns and 
Townsville to increase the 
network capacity of Far 
North Queensland REZ by 
approximately 945 MW.  

Cost: $1,264 
million 

 Stage 2: 
2039-40  

2029-30  String and energise the 
second Chalumbin – Ross 
275 kV circuit can increase 
the capacity of the REZ by 
approximately 345 MW.  

Cost: $155 
million 

Facilitating 
Power to 
Central QLD 

Stage 1: 
2031-32  

2029-30  Two new 275 kV circuits 
between Bouldercombe and 
Stanwell to increase the 
transfer capacity from North 
to Central Queensland by 
approximately 400 MW.  

Cost: $137 
million 

 Stage 2: 
2038-39  

2029-30  Additional 275 kV double 
circuit lines between Central 
and North Queensland which 
will increase transfer 
capacity to Central 
Queensland by 
approximately 1,400 MW.  

Cost: $816 
million 

QNI Connect  2032-33  2028-29  To enable approximately 
1,000 MW transfer capacity 
between southern 
Queensland and New 
England, following 
development of the New 
England REZ Transmission 
Link.  

Cost: $1,253 
million 

South West 
Victoria REZ 
Expansion 

2033-34  2029-30  New 500 kV network into 
South West Victoria can 
increase the capacity of the 
REZ by approximately 1,500 
MW.  

Cost: $930 
million 

New England 
REZ 
Extension  

2035-36 2031-32  To enable approximately 
5,820 MW of additional 
export from New England to 
major load centres around 
Sydney, following 
development of the New 

Cost: $3,142 
million 
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England REZ Transmission 
Link.  

Facilitating 
Power out of 
North QLD 

Stage 1: 
2038-39  

2029-30 A new 275 kV circuit from 
Ross to Strathmore to Nebo 
to increase transfer capacity 
from REZs in North 
Queensland by 
approximately 740 MW.  

Cost: $801 
million 

 Stage 2: 
2039-40  

2029-30  Additional 275 kV double 
circuit between Ross and 
Nebo regions can increase 
transfer capacity from REZs 
in North Queensland by 
approximately 1,400 MW.  

Cost: $862 
million 

North 
Queensland 
Energy Hub 

2038-39  2029-30  Additional 275 kV double 
circuit to Kidston area can 
increase the capacity of the 
REZ by approximately 1,000 
MW.  

Cost: $529 
million 

 

 


