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POST-2025 PROGRAM - TIMELINE OF KEY DELIVERABLES

* April 2021 - Options paper to set out further detail for each pathway for evaluation and consultation

* Mid 2021 - final recommendations and implementation program

Ahead markets P2025
+ _ P2025 Market Design
_ Directions paper ) :
P2025 Two-sided P2025 (no public Options Paper (public  p5055 parket Design
Issues Paper markets Consultation Paper consultation) consultation) Recommendations
Sep 2019 Mar 2020 Sep 2020 Dec 2020 Mar 2021 Mid 2021
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WE ARE HERE



THE GENERATION AND RESOURCE MIX IN THE NEM IS RAPIDLY CHANGING
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UPTAKE IN DISTRIBUTED ENERGY RESOURCES IS EXCEEDING FORECASTS —

AND CONTINUING AT A RAPID PACE

SRES rooftop solar PV capacity and installations - National

Concurrent battery storage installations - National
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Note: PV systems installed in the NEM represent 87% of the national total

Source: Clean Energy Regulator

%,000
4,000
R
1,500
2,000 1P
.’: -~
)00 E s 00
2,500 ?-. B
~ ]
so00 2 B
e 5,000
v -
]
1,500 §
E 42m
b
1,000 et
3,000
o
3,800
0
) I
0 . .
04 205 26 2 NS 2000

10,000 ROOﬂOp solar PV installs
2020 - 370,000

{00

" Saltery 1adlatic

L

!

203

Note: Concurrent battery storage installations are voluntarily disclosed to the CER, so these
figures likely under report the actual number of small-scale battery installations.

There are over
2.66 million
rooftop solar
power systems
installed in the
NEM as of 2020.

This equals
approximately
14GW of
installed
capacity, over
21% of homes
have rooftop
solar PV
installed.



MORE ‘VARIABLE’ WEATHER DEPENDENT RESOURCES ARE ENTERING THE MARKET —

AND MORE ‘DISPATCHABLE’ RESOURCES ARE EXITING
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Source: AEMO Renewable Integration Study

Although the
fundamental power
system requirements
remain unchanged, the
type and composition
of resources, and their
configuration on the
grid, is changing
rapidly.

The pace of
penetration for
variable renewable
energy resources is
already exceeding the
AEMO ISP Step Change
scenario.



SYSTEM OPERATOR, AEMO IS HAVING TO INTERVENE IN THE MARKET MORE REGULARLY

) KEEP THE GRID SYSTEM SECURE AND STABLE

* Interventions taken by
100 229’ AEMO to ensure
adequate system
1,600 — strength.

1,200 * Unbundling of
: essential system
services is important.
This will enable parties
(demand or supply
based) that can deliver
those essential system
6 : 15 capabilities to offer
- ’ f— these to the market.

*Incomplete year; data current at 5 March 2020.
Note: values above each column represent number of directions issued.

Source: AEMO



Generation capacity
by NEM region
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Committed, Emerging, Maturing, Publicly Announced,
Upgrades, and Expansions. For more information,
please visit AEMO's Generation Information page. ®
Ballarat

** This is a proposed project and the route is not yet determined.

Source: AEMO

TRANSMISSION INVESTMENT IS NEEDED TO SUPPORT CONNECTION OF NEW RENEWABLE PROJECTS.

Significant transmission investment
is needed for the 26-50 GW
additional renewable generation
expected by forecast 2040.

Need to incentivise efficient
location decisions to avoid
congestion and reduce costs to
consumers.

Efficient transmission investment
will also facilitate the increase in
large-scale battery deployment -
currently 327 MWh and estimated
to be 900MW by 2024 - and
emerging technologies such as
hydrogen.



:SB HAS BEEN WORKING WITH STAKEHOLDERS TO DEVELOP A PACKAGE OF REFORMS -
ET THE NEEDS OF THE ENERGY TRANSITION AND BEYOND 2025

Opening the
grid to cheaper
renewables
Transmission and access

&
/ {5}\
ohle
Unlocking benefits of

change for consumers

Integration of distributed
energy resources
and flexible demand

\&-\f,

—

Being prepared for
old coal retirement

Resource adequacy and
aging thermal generator
retirement

Backing up power
system security

Essential system services,
scheduling and ahead
mechanisms

 Reform directions set

up across each of
these core design
areas

Pathways of reforms —
no ‘big bang’

Given urgency of
issues — work has
already begun across
a number of areas



PROPOSED TRANSITION PATHWAY FOR REFORM -

RESOURCE ADEQUACY AND AGING GENERATOR RETIREMENT

Immediate reforms Initial reforms Next reforms
Notice of Interim Reliability
closure rules: Measures
Nov 2018
Options for Modified RRO
Generator exit mechanisms * Financial: remove current T—3 trigger
* Increased information (mothballing); assessment @P50+
seasonal shutdowns * Physical: certificates, minimal triggers, Monitori liabili d I
requirements * Following implementation of P2025, monitoring to ensure there is
Resource « Integrated process: for early closure the necessary mi)_< of resources, including those with low capacity
Adequacy factors to maintain reliability e.g. pumped hydro
Mechanisms P : —
and Aging 3 B perating reserve mechanism
Generation Contingent .scenarlo (considered in ESS stream)
) planning
Retirement
NEM wide approach to jurisdictional investment schemes Key

* Enhancement to information provision

. . . Reforms in place and commenced
» principles for national consistency

on date indicated

Solutions currently being designed
or considered

Solutions subject to longer term
design work




PROPOSED TRANSITION PATHWAY FOR REFORM -

ESSENTIAL SYSTEM SERVICES, SCHEDULING AND AHEAD MECHANISM

Immediate reforms Initial reforms Next reforms

A

v
A

v

Enhanced frequency control /
FFR service
(rule changes)

Unit Commitment for Security
* Scheduling tool for services
under structured procurement

Primary Frequency Response

. incentive arrangements
Essential system

services, (I EEE, (contract) — (rule change) Potential spot market for
Scheduling and inertia
Ahead
Mechanisms
Operating reserves Structured Security mechanism
(rule changes) * Optimising dispatch tool for non

| spot market procured security

(rule change) Ke
System strength framework y

(rule change)

Reforms in place and commenced
on date indicated.

Solutions currently being designed
or considered

Solutions subject to longer term
design work
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PROPOSED TRANSITION PATHWAYS FOR REFORMS —

TRANSMISSION AND ACCESS

Immediate reforms Initial reforms Next reforms

< [
< »

A
v
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v

Actionable ISP _ )
rules: Jul 2020 Medium term whole of system access solutions

* Congestion management model

Locational Marginal Pricing / Financial

REZ planning ’ Generatpr TUOS Transmission Rights
Rules * Connection fee
(Stage 1) * Hybrid options
REZ
implementation : : ; -
Transmission and (Stage 2) Congestion management information - to support transition strategy
Access e * Congestion Information Resource guidelines being reviewed
framework * Options to expand
AEMC Dedicated Key
connection assets
rule change Reforms in place and commenced
on date indicated
AEMC System Financing of large Transmission cost : : :
. .. .. . . Solutions currently being designed
strength investigation transmission projects allocation ———

Solutions subject to longer term
design work

Delivery of ISP projects
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PROPOSED TRANSITION PATHWAYS FOR REFORMS -

INTEGRATING DER AND FLEXIBLE DEMAND

Immediate reforms Initial reforms

d [
< »

Next reforms

A

v
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v

Wholesale Demand
Response Mechanism:
Oct 2021

DER access and
pricing rule changes
DER Trials I

Ongoing Increased scheduling efficiency — Scheduling Lite
(rule changes)

Foundational tech
DER and standards to support

Demandside | ot ot |

Participation Options to address Minimum Demand 5 o SRS

DER technical I eep market integration for

standards governance
rule change

Risk assessment tool to support consumer protections

Reduce barriers to DER Participation
[
Integrating Energy Flexible Trading Arrangements Network access — complementary measures

Storage Systems (rule changes)
rule change

Key

Trader Services model Reforms in place and commenced
on date indicated
Reducing customer

switching times rule Solutions currently being designed
changes or considered

Q4 2021 Future roles & responsibilities
| |
Maturity Plan

Solutions subject to longer term
designwork

Enablers and approach
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IEW OF DER AND THE GRID

[ | can save money with smart hot

Y o

| can buy cheap energy L .’.‘. ? + water and thermosf[ats to balance
from the grid = AL the grid
J /\l\ Thermal Generation £~ ma
_I_ Balancing Services

< Renewable Generation

| can use my excess local
energy to play in the
markets

@

| can generate and store

Energy Trading $
clean energy at my home

w N e f— —

Self *zz=2 > —
Consumption ~*_ E") ( /‘\ = @
O - G | can use my smart -
"""""" = appliances to lower the risk
of blackouts

TT T wall Reliability
Network Services
@ Services G

| can sell my excess Community Storage
energy and services to @
others locally | can generate and store clean

and cheap energy in my

community
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PEOPLE ORIENTED PERSPECTIVES

People-oriented Perspectives on Designing
the Future Energy Market

The UTS Design Innovation Research Centre (DIRC) Design Principles

has facilitated workshops at the request of Energy

Consumers Australia (ECA) and consumer advocates. 1. Acknowledging current motivations
A key aspect to the workshop was to try to imagine -7 e
that people may behave differently in different . ey

contexts, that current habits and expectations may
not be the ones that carry over unchanged into a
very different kind of Energy System.

2. People can and will change in the right circumstances
3. Participatory design

4. Public education

5. Learning not marketing

6. Careful naming and framing of problems and solutions

understood as
a community
asset - our
choices affect
athers

S —
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PROTECTIONS FOR CONSUMERS

 o—

e 0 bt o e Mt e b With the transition to new products and services around solar and
electric vehicles, multiple service providers, and smarter devices,
mhtaAn T T T T how do ensure that all customers are protected, and that new risks

are being managed?

A proposed risk-oriented tool has been developed based around the Energy
Catapult Systems model (UK) as put forward by the ECA.

The tool covers the following:

e Context setting and rationale

Benefits and risk assessment evaluation
Treatment of risks

Monitoring and reviewing the treatment
e Communicating and consultation

The tool also highlights the principles that relate to each element of the
framework, which can be used when applying it to a broad set of practical
situations.

15



MATURITY PLAN PROCESS

Quartarly board updates
on progress and key
issuas

Board chack-ins on
issLas ansing in
designs as required

Key dacisions at board
level, approval of release,
new priorities and issues

Co-design

Markat Body YWorking Groups Markat Body YWorking Groups _
2025 Implementation Program
Industry Working Groups (DEIP, ECA, ENA) Industry Working Groups (DEIP, ECA. ENA) _—
SCO Working Groups SCO Waorking Groups
Kanth 1 Menth 2 Month 3 Benth 4 Bonth & Mianth & July 2022 fuug 2022
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NEXT STEPS

* We want to hear from you
o Options Paper shortly out for consultation

o Stakeholder briefings to be held next week

* ESB to prepare recommendations to Ministers in mid-2021
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