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Projected installed capacity of rooftop PV and distributed battery storage in the NEM
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Figure 1: Projected	installed capacity	of	rooftop	PV and	distributed	battery	storage in	the	NEM

Figure 2: Projected	installed capacity	of	rooftop	PV and	distributed	battery	storage in	the	WEM
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Source: AEMO ENA Open Energy Networks, 2018.

3/14



Global rate of electricity market decentralisation
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Figure 3.  Australia is leading the world in moving to a hyper-decentralised future2
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2.  Why the need for a new  
 operating approach? 

Australia has the highest ratio of 
rooftop photovoltaic (PV) generation 
to operational consumption in the 
world and this trend is forecast to 
continue into the foreseeable future as 
highlighted in Figure 3. 

According to AEMO’s Quarterly Energy Dynamics 
Report1, the average daily peak generation of 
rooftop PV increased 25 percent from 3110 MW to 
3878 MW between Q4 2017 and Q4 2018, which 
can be attributed to a record amount of installed 
rooftop solar capacity over 2018. As highlighted 
in Figure 4, rooftop solar provided most solar 
generation across the NEM, comprising 74 percent 
of total solar generation in Q4 2018. 

The Clean Energy Regulator estimated that 
installed rooftop PV capacity reached 1GW in 
2018 and continues to grow, driven in part by 
strong growth in the mid-sized (30 - 200kW) 
commercial sector as businesses respond to high 
energy prices. The rate of applications for new 
rooftop PV systems in this market sector tripled 
from 2016 to 2017. While not highlighted here, 
this trend is similar for the WEM. The speed and 
magnitude of solar PV uptake is skyrocketing 
across Australia.

The market for battery storage is accelerating, 
along with the adoption of other new energy 
technologies driven by falling costs and global 
carbon abatement measures. This provides a 
limited window of opportunity to reposition our 
electricity system to deliver efficient outcomes to 
customers.

1 AEMO. Q1 2018 Quarterly Energy Dynamics. May 2018. Available at www.aemo.com.au/Media-Centre/AEMO-publishes-Quarter-Energy-Dynamics--
-Q1-2018

2 Bloomberg New Energy Finance. 2017 New Energy Outlook. 2017. Available at https://data.bloomberglp.com/bnef/sites/14/2017/06/NEO-2017_
CSIS_2017-06-20.pdf 

Source: AEMO ENA Open Energy Networks, 2018. (from Bloomberg New Energy Finance. 2017 New Energy Outlook.)
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Cost reduction drivers

 

Rooftop Solar & Batteries: Rooftop Solar & Batteries: The Story in Six ChartsThe Story in Six Charts

Exhibit 2:Exhibit 2: Costs will come down (A$)

Sources: Company presentations, Morgan Stanley Research.

Exhibit 3:Exhibit 3: Business models will evolve (c/kWh)

Source: Morgan Stanley Research.

Exhibit 4:Exhibit 4: Rooftop solar installations will continue
('000s)

Source: Australian Clean Energy Regulator (ACER).

Exhibit 5:Exhibit 5: Household battery installations will
ramp up ('000s)

Source: Morgan Stanley Research.

Exhibit 6:Exhibit 6: This will drive lower margins and
defense strategies (last 12 months' installation
market shares)

Sources: AlphaWise, Morgan Stanley Research.
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Sources: Australian Energy Market Operator (AEMO), Morgan
Stanley Research.
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Morgan Stanley Research, “Australia Utilities Asia Insight: Solar & Batteries” 2016.
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Digitalisation of the energy landscape

• Ubiquitous connectivity (Internet of Things)

• Artificial intelligence (‘smart’ devices)

• Blockchain (distributed energy marketplace)

Global investments in digital electricity infrastructure and software

 

26 Digitalization: A new era in energy? 

Figure 1.4 Investments in digital electricity infrastructure and software 

 
Key message: Investment in digital electricity infrastructure and software grew over 20% annually 
between 2014 and 2016, overtaking global investment in gas-fired power generation. 

Notes: Global gas power generation and India power sector are 2016 investments; EV = electric vehicle. 

Sources: Calculations for investment in digital infrastructure and software based on MarketsandMarkets (2016), Internet of 
Things in Utility Market; BNEF (2016), Digital Energy Market Outlook.  

Purpose and structure of report 

This report describes the status of digitalization in energy, how it is affecting energy 
systems, what might happen in the future and what all this means for policy makers, 
companies and consumers. Digitalization and energy is a complex and constantly 
evolving topic. As such, this report is not intended to be a definitive, exhaustive 
analysis. Rather, it seeks to shed light on how the energy and digital worlds interact 
and to serve as a springboard for further analysis by the International Energy Agency 
(IEA). 

The rest of this report is structured as follows: 

• Chapter 2 analyses the current and potential impact of digitalization on energy 
use in the three main demand sectors – transport, buildings and industry. 

• Chapter 3 looks at the impact of digital technologies on energy supply, focusing 
on oil and gas, coal and electricity. 

• Chapter 4 explores the more transformational potential of digitalization to break 
down individual energy silos, to blur the boundaries between energy demand 
and supply, and to help create a highly interconnected electricity system. 

• Chapter 5 assesses the direct use of energy by digital technologies themselves, 
including data centres, data networks and connected devices.  

• Chapter 6 considers the main cross-cutting risks of digitalization – 
cybersecurity, privacy and economic disruption. 
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International Energy Agency (IEA), “Digitalization & Energy”, 2017.
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What does that mean for the electricity network?
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Increasing penetration of prosumers creates network problems
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Virtual power plants (VPP)

• DER aggregated into single scheduled generator

• Requires orchestration

• State of the art (utility VPP):
• Batteries used to mitigate price exposure

• Direct load control by a retailer (e.g. AGL Tesla VPP)

• Users have no control over when VPP uses their batteries

• Batteries located in different MV networks

• Demand response mechanism rule change (24 October
2021)

VPP
controller
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Challenges

• DERs are highly diffuse and their number is enormous

• DERs are connected to LV networks

• DNSPs have only partial (or no) observability of LV networks

• End-user energy usage is stochastic and inherently task-oriented

• Consumers are inherently self-interested

• Highly granular smart meter data is still scarce
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CSIRO Data61 PhD projects

1. Operating envelopes with partial observability: Increasing hosting capacity of
low-voltage distribution networks
DNSPs don’t have full observability of the system (including customer demand, PV generation,
voltages and even network model, including phase connections). The project will develop
algorithms to compute operating envelopes with partial system observability.

2. Prosumer virtual power plants with strict performance bounds
The problem with VPPs using behind-the-meter resources is their output depends on the
task-oriented end-user demand. The project will address this problem by developing statistical
models of prosumer behaviour to provide rigorous confidence bounds of the VPP output.

Project partners:
DNSPs (Ausgrid, Endeavour, Essential), retailers (Origin, AGL, EnergyAustralia), technology
providers (Reposit Power, SwitchDin, Solar Analytics)
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Questions?
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