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• new transmission and modernised distribution networks will connect these new and diverse 

low-cost sources of generation to our towns, cities and industry, and 

• upgraded power systems will be capable of running, at times, entirely on renewable energy. 

AEMO has selected an optimal development path (ODP) that sets out the capacity of new 

grid-scale generation, firming, storage and transmission needed in the NEM through to 2050.  

The resulting NEM capacity through to 2050 in the Step Change scenario is shown in Figure 2 

below. 

Figure 2 Capacity, NEM (GW, 2009-10 to 2049-50, Step Change) 

 

Notes: “Flexible gas” includes gas-powered generation and potential hydrogen capacity. 
“CER storage” means consumer energy resources such as batteries and electric vehicles.  
Projections for “Rooftop solar and other distributed solar” and “CER storage” are forecast based on unit costs, consumer trends and 
assumptions about payments received to participate in the electricity market.  

Under the forecasts for the Step Change scenario, the ODP calls for investment that would: 

• Triple grid-scale variable renewable energy (VRE) by 2030, and increase it six-fold by 

2050.  

– About 6 GW of capacity would need to be added every year, compared to the current rate of 

around 3 to 4 GW. Wind would dominate installations through to 2030, complementing 

installations of rooftop solar systems, and by 2050 grid-scale solar capacity would be 58 GW 

and wind 69 GW. 
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For clarity, we assume wind, solar and batteries have been Project Financed (PF*) and structured with 
an assumed 75% (run-of-plant) PPA with 25% merchant exposure – currently the dominant model in 
the NEM (see Gohdes et al., 2022, 2023; Gohdes, 2023; Flottmann et al., 2024).  Pumped hydro is 
also a PF but with 100% PPA coverage.  All thermal plant is assumed as conventional corporate 
financings (CF) with BBB credit metrics.  Note OCGT, Battery and Pumped Hydro plant are expressed 
by their ’carrying cost’ expressed as $ per MW per Hr (i.e. regardless of their capacity factor)9. 
 

Figure 12:   Generalised average total cost of generation plant in Qld 

 
 

When these data are made available to our power system model, NEMESYS seeks to minimise costs 
by retaining viable (albeit aging) incumbent coal plant, and then deploys an array of wind, solar (utility 
and rooftop), batteries, pumped hydro and OCGT plant to satisfy aggregate final electricity demand of 
63,400GWh (and maximum demand of 12,600MW) subject to a 50% renewable constraint (reflecting 
where the Qld power system is trending towards given existing, committed and near-committed 
projects).  Results are illustrated in Fig.13.  Working from left to right, bars 1-4 have been reproduced 
from Fig.11 for ease of comparison, with the final bar representing the 50% renewable scenario.  
 
  

 
9 Pumping costs for hydro, and charging costs for batteries, are an outcome of dynamic system modelling.  To generalise, pumping/charging 
costs fall as solar market shares rise, whereas their generation dispatch prices tend to rise as coal plant exits. 
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THE DUCK CURVE

2.6 Electricity demand and consumption
Grid demand refers to electricity sourced from large-scale generators and sold through the NEM. 
Electricity consumption refers to the total amount of electricity consumed and includes electricity 
produced by consumer energy resources, such as rooftop solar and home storage batteries. Consumer 
energy resources reduce grid demand because they replace electricity that would otherwise be 
supplied by large generators.46

Electricity grid demand is a key driver of wholesale electricity prices and varies by time of day and 
season. During a 24-hour period, grid demand typically peaks in the early evening when residential use 
increases and rooftop solar generation falls. Seasonal peaks occur in winter (driven by heating loads) 
and summer (due to air conditioning), often reaching maximum levels on days of extreme heat.

Between 2019 and 2024, the NEM experienced a noticeable decline in demand during the middle of 
the day (Figure 2.14). This trend has been driven by the significant growth in rooftop solar installations 
across residential areas. As more households have installed rooftop solar, a substantial portion of 
daytime electricity consumption is now being met by their own onsite solar generation. This self-
generation reduces the amount of electricity required from the grid during daylight hours, particularly 
around midday when solar output is at its peak.

Conversely, grid demand has increased during the early morning and early evening periods, commonly 
referred to as peak hours, in part due to population growth. During these times, residential electricity 
usage tends to be high – due to activities such as heating, cooling, lighting and appliance use – while 
solar generation is minimal or non-existent due to the lack of sunlight. As a result, households rely 
more heavily on the grid during these periods. With population growth contributing to higher overall 
consumption, peak demand has risen despite the overall decline in midday demand.

Figure 2.14 NEM average demand, by time of day
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Note: The AER defines native demand as the sum of initial supply and total intermittent generation in a region. This figure presents outcomes in NEM time 
(Australian Eastern Standard Time). Values of y-axis do not start at zero to highlight the changes in demand.

Source: AER; AEMO (data).

46 Consumer energy resources are distributed energy resources that are owned or leased by residential and small business consumers (or groups of 
consumers) that generate or store electricity or can alter demand in response to external signals. These resources include consumer loads that are flexible 
and efficiently optimised either through automation or direct behavioural response.

34 State of the energy market 2025 – National Electricity Market
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