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The rapid uptake of Consumer Energy Resources (CERs), including rooftop solar, electric vehicles 
(EVs) and batteries, presents significant challenges and opportunities for Australian Distribution 
Network Service Providers (DNSPs). This study reviews the current and evolving planning 
processes employed by major DNSPs in Australia, specifically Ausgrid and CitiPower, to examine 
any mechanisms they are adopting to effectively integrating consumers, changing consumer 
behaviour and CERs into network planning processes. While traditional planning frameworks are 
more static and based on historical data, DNSPs have recognised the increasing complexity, 
variability and volatility associated with shifting consumer behaviour as CER uptake increases. As 
such, they are shifting towards more dynamic, sophisticated and probabilistic planning frameworks, 
which aim to account for, manage and even incentivise specific customer behaviours around 
CERs. 
 
Ausgrid’s Project Edith: Dynamic Management and Controls 
 

 
Figure 1: Ausgrid's Project Edith stakeholder interactions 
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Project Edith, an 18-month initiative led by Ausgrid and Reposit and now entering a scaling-up 
phase, focuses on developing more active tools and services to derive greater value from the 
network, specifically targeting issues presented by rapid CER uptake. Traditionally, DNSPs 
managed capacity constraints by placing static limits on connection size, resulting in DERs being 
unnecessarily constrained for 95–99% of the year. Project Edith aims to incite a decentralised 
approach to CER integration, as well as incentivising consumer behaviour via dynamic economic 
signals to maximise DER value. 
 
Dynamic Operating Envelopes (DOEs): These establish flexible upper and lower limits on 
customers’ electricity imports and exports. These limits are variable across time and location, 
depending on the available hosting capacity. This flexibility allows greater market access for DER 
owners and Virtual Power Plants (VPPs) during off-peak demand periods. Importantly, DOEs can 
be refreshed and published at five-minute intervals, with day-ahead forecasts, to align with energy 
market settlement periods 
 
Dynamic Pricing: Furthermore, dynamic pricing incentivises efficient use of the network. The 
dynamic pricing structure comprises three elements. (1) A fixed charge, comparable to standard 
network access charges, most likely daily. (2) A subscription charge, based on the minimum DOE 
a customer agrees to comply with, whereby customers who choose to opt for a narrower (more 
flexible) minimum DOE band receive a lower subscription charge. (3) A dynamic five-minute price 
component which includes prices for imports, exports, and voltage support, calculated and 
published by Ausgrid’s pricing engine.These prices consider the spare network capacity and can 
be either positive (rewarding DERs for supporting the network) or negative (when spare capacity is 
removed).  
 

 
Figure 2: Ausgrid's Project Edith Dynamic Pricing. 

 
 



 

2-4 Dec 2025, Brisbane 

 

 

Ausgrid’s Probabilistic Forecasting and Planning 
Furthermore, Ausgrid’s Distribution and Transmission Annual Planning Report (DTAPR) employs a 
probabilistic planning methodology, incorporating updated forecasts for DER and EV uptake, using 
an agent-based model focused on behaviour influenced by economic interest. 
 
The main economic objective is the assessment of the risk of Expected Unserved Energy (EUE) 
against the Value of Customer Reliability (VCR). This approach allows Ausgrid to determine the 
optimal investment timing by identifying when the aggregate monetised risk exceeds the 
annualised cost of the required investment, aiming for the highest market Net Present Value 
(NPV). 
 
The underlying forecast is constructed from two primary, adjusted components: 
1. Near Term Forecast (Spatial Trend): This covers the first two years, based on historical demand 
trends. Raw metered data and weather data are used, and the data is weather-corrected using a 
Monte Carlo simulation to calculate the 50% Probability of Exceedance (POE50) maximum 
demand, which guides planning decisions.  
2. Medium to Long Term Forecast (Econometric Model): This component forms the basis for years 
five and beyond. The model addresses the challenge of collinearity between customer price 
response and energy efficiency. It does this by modelling "electricity services" (customer energy 
use, excluding efficiency improvements), being total metered demand (grid supply) plus historical 
demand impacts from EG and various Federal and NSW government energy efficiency programs. 
The model regresses these historical ‘electricity services’ against macroeconomic drivers—such as 
real price changes, household disposable income, and population growth—to determine 
elasticities. 
 
Then post-model adjustments are made account for new technologies and significant changes: 
• DER Uptake: Forecasts are based on an agent-based model that calculates annual electricity bill 
savings and Return on Investment (ROI) for representative customer types. 
• EVs: Demand impacts are derived using five charging typology types (Bus, Fleet, Residential, 
Carpark, and DC fast charge) and spatially allocated using NSW vehicle registration, ‘points of 
interest’ data, and ABS census income statistics. 
• Electrification: Impacts from the electrification of residential gas appliances are studied based on 
trends in new builds and existing gas use. 
 
Ausgrid’s Hosting Capacity (HC) Analysis 
Ausgrid calculates Hosting Capacity (HC)—the maximum additional load or generation possible 
without compromising performance or requiring substantial investment—at both Feeder-level and 
Substation-level, and at both N (total capacity) and N-1 (firm capacity) network security levels. A 
key challenge is that limitations associated with embedded generation predominantly occur on the 
Low Voltage (LV) network, making the required simulations computationally intensive. 
 
Citipower: Improved Forecasting Granularity 
Citipower is also evolving their planning frameworks, although there is less transparency in their 
reports detailing their methodologies in comparison to Ausgrid. Citipower is focusing on enhancing 
the granularity of their forecasting tools, to better understand localised customer impacts. They 
have adopted AEMO’s ‘Step Change’ scenario as the basis for their network planning and 
expenditure forecasts, however generate their own forecasting frameworks with improved 
granularity for minimum demand and energy consumption. 
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Their forecasting framework combines short-term models (30-minute temporal resolution, 
considering weather, seasonality, and calendar impacts) and long-term models (macro-economic 
and demographic drivers). Forecasts are generated as a 30-minute timeseries over a 25-year 
horizon. They provide maximum and minimum demand forecasts based on three Probability of 
Exceedance (POE) bands—POE10 (one in 10-year weather year), POE50 (one in 2-year weather 
year), and POE90 (9 in 10-year weather year) — for probabilistic risk management. Furthermore, 
their HV network probabilistic forecasting employs a Monte Carlo simulation, with inputs including 
macroeconomic drivers (Gross State Product, income, home ownership) and long-term 
consumption trends (2026–61) modelled by external experts (LEK), covering solar, EV, Behind-
the-Meter (BTM) storage uptake, energy efficiency, and behavioural changes. 
 
Citipower: New Comprehensive LV Network Forecasting Tool 
To address the significant uncertainty and localised impacts created by new customer-centric loads 
on the LV network, Citipower developed a new LV analysis and forecasting tool. It exploits 
extensive smart meter data, relying on over 800 billion data points in its computation process. 
Building upon the existing HV forecasting framework, the LV tool employs power flow modelling to 
analyse the impacts of forecast energy use for each customer on the network. It explicitly 
considers the interconnected nature of electricity assets and simultaneously assesses the holistic 
impact of all change drivers, including solar export, EV charging (with assumptions aligned to 
Monash University findings), electrified gas, and general growth. The analysis identifies the 
location and severity of both thermal and voltage impacts across the entire HV and LV network 
every 30 minutes. Most critically, the tool is specifically used to assess the intrinsic hosting 
capacity at each individual customer connection point across the network. 
 
Conclusion 
These examples illustrate a significant shift in approaches to planning within Australian DNSPs, 
with an increase in dynamic controls and high-resolution, probabilistic forecasting. This evolution 
may be vital to ensure efficient network use and safety, while maximising the economic 
opportunities presented by the rapidly growing fleet of customer-owned energy resources. 
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