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Overview

The electricity system supporting Australia’s modern economy and lifestyle is experiencing change on an unprecedented scale. The transformation is driven by customers as they embrace new technologies, take control of their energy use and support action on climate change. By 2050, it is estimated that customers or their agents - not utilities - will determine how over $200 billion in system expenditure is spent and millions of customer owned generators will supply 35-45% of Australia’s electricity needs. In a decentralised yet integrated energy future, the electricity system must be responsive to the changing demands for traditional services while enabling new opportunities for energy resource sharing and balancing. By connecting millions of customer owned generators and energy storage systems to each other, networks can act as platforms which help match supply and demand and reduce the need for inefficient duplication of energy investments. Large scale renewable energy can also be effectively integrated into the grid with the prospect of Australia’s electricity sector achieving zero carbon emissions by 2050. The milestones and actions to achieve and efficient and timely transformation have been captured in an Electricity Network Transformation Roadmap (the Roadmap) (CSIRO and ENA, 2016).
Methods

It is important to evaluate whether the Roadmap will generate sufficient value to justify the investment and focus required by all electricity sector stakeholders to deliver it. To this end, we have calculated the impact of the Roadmap and counterfactual scenarios to determine the value of the Roadmap. The counterfactual scenario describes what happens if the Roadmap is not implemented and the status quo or extension of current trends prevails.

The Whole of Roadmap scenario includes combinations of activities from across the many Roadmap domains and milestones that support each other to deliver lower costs, decarbonisation, fairer prices and rewards for energy services and improved reliability. These have been simplified into three broad key elements for the evaluation of the Roadmap scenario as follows:

· Price and incentive reform plus optimised networks and markets means distributed energy resources adoption is enabled and delivering network capacity reduction tuned to each zone substation
· Efficient capacity utilisation is achieved through 20% adoption of electric vehicles by 2035 with managed charging

· Electricity sector decarbonisation does more than its proportional share of current national abatement targets (i.e. achieving 40% below 2005 levels by 2030) and accelerates that trajectory by 2050 to reach zero net emissions (100% abatement) due to strong power system security performance assisted by distributed energy resources orchestration

Conversely, the counterfactual scenario includes the following three broad key elements:

· Today’s approach to pricing and incentive environment prevails (relying on customer opt-in to fair and efficient tariffs) resulting in slow and incomplete adoption of incentives for demand management

· No adoption of electric vehicles, consistent with current national electricity system planning assumptions

· Electricity sector delivers abatement of 35% by 2030 and 65% by 2050 reflecting ongoing carbon policy uncertainty and lack of confidence in and coordination of resources for delivering lower emissions and high VRE penetration with high power system security performance
The scenarios are modelled using a suite of economic models that cover the generation, distribution and transmission sectors of the Australian electricity system. The modelling framework and key data assumptions have been outlined in Graham et al (2015).
Results

The modelling logic for the delivery of lower residential electricity bills under the Roadmap scenario is that there are two sources of savings. The first is that reformed prices, incentives and distributed energy resources network optimisation deliver a reduced need for expenditure on network capacity replacement (at the same or larger size). The second source of lower bills is a more efficient utilisation of capacity, because the cost of each unit of capacity is recovered from a larger customer base. Effectively, new uses of the energy network contribute to meeting system costs, with electric vehicle adoption (with managed charging), being the main driver of this outcome.

While electricity bills will increase due to higher costs associated with decarbonisation, Figure 1 shows that average residential electricity bills are lower under the Roadmap scenario in both 2027 and 2050 due to reduced network capacity expenditure and more efficient utilisation of the network. In 2050, the absolute reduction in average residential electricity bills relative to the counterfactual scenario is $414 per annum (in real terms).
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Figure 1: Projected electricity bills and sources of savings under the Roadmap and Counterfactual scenarios.
Conclusions

A future where up to 45% of all electricity is generated by customers in 2050 – at the opposite end of the system from its original design – presents a very significant range of technical, economic and regulatory challenges. CSIRO analysis modelling indicates that significant cost savings are achievable, however, the benefits achieved will depend greatly on decisions made early in our energy transition. Without a well-planned approach to navigate this transformation, Australia’s energy system will be unable to efficiently and securely integrate the diverse technologies, large scale renewable energy sources and customer owned distributed energy resources. This will potentially result in the costly duplication of energy investments.
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