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Welcome

ol

Tom Butler, Manager — Distributed Markets WA N o -




We acknowledge the Traditional Owners of
country throughout Australia and recognise their
continuing connection to land, waters and culture.

We pay respect to their Elders
past, present and emerging.




AEMO is committed to complying with all applicable laws, includin? the Competition and Consumer

Act 2010 (CCA). In any dealings with AEMO regarding proposed reforms or other initiatives, all
participants agree to adhere to the CCA at all times and to comply with this Protocol. Participants must

AE M O arrange for their representatives to be briefed on competition law risks and obligations.

Participants in AEMO discussions must:

CO m petltlo n LaW 1. Ensure that discussions are limited to the matters contemplated by the agenda for the

discussion

M eetl n g P rOtOCOI 2. Make independent and unilateral decisions about their commercial positions and approach in

relation to the matters under discussion with AEMO

3. Immediatelz and clearly raise an objection with AEMO or the Chair of the meeting if a matter is
dki]scussed t |at the participant is concerned may give rise to competition law risks or a breach of
this Protoco

Participants in AEMO meetings must not discuss or agree on the following topics:

1. Which customers they will supply or market to
2. The price or other terms at which Participants will supply
3. Bids or tenders, including the nature of a bid that a Participant intends to make or whether the

Participant will participate in the bid

4. Which suppliers Participants will acquire from (or the price or other terms on which they acquire
goods or services)

5. Refusing to supply a person or company access to any products, services or inputs they require

Under no circumstances must Participants share Competitively Sensitive Information. Competitively
Sensitive Information means confidential information relating to a Participant which if disclosed to a
competitor could affect its current or future commercial strategies, such as pricing information,
customer terms and conditions, supply terms and conditions, sales, marketing or procurement
strategies, product development, margins, costs, capacity or production planning.
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: . Please mute your microphone to avoid
Online forum distracting background noises.

housekeeping 2. Video is recommended for presenters only, as
this helps with webinar performance and
minimises distractions. However, we encourage
you to turn it on via Q&A.

3. We encourage you to ask questions and provide
feedback.

¥Eg - Use the chat function at any time during the forum, we
Please note that this forum will aim to respond to as many questions as possible.

be recorded for the purposes of
assisting AEMO accurately
capturing feedback. Wl

* Raise your hand during Q&A and wait till you're called
upon. Don't forget to unmute and lower your hand after.

% % AUSTRALIAN ENERGY MARKET OPERATOR 5




Agenda

1.

2.

3.

4.

Welcome by Tom Butler, Manager WA Distributed Markets
» Work program and recent highlights

Energy Policy WA update by Aden Barker, Director Network Regulation & Customer
Participation

DER Participation

« Consultation paper: Proposed Design for Visibility Framework by Natalia Kostecki, Workstream
Leader and Allicia Volvricht

Project Symphony

« PMO update by Megan Allan, Stakeholder and Communications Lead, Western Power

« Platform Update by Bruce Redmond, Principal DER Product Owner

 AEMO Research Approach and Topics Plan by Jason Hart, Senior Analyst, WA Distributed Markets

Q&A



The SWIS's record of minimum operational
demand was broken twice this weekend

N/

WEM operational demand and generation mix 10 and 11 September 2022

New WEM Minimum

Operational Demand New estimated Distributed
record: 759 MW PV record: 1,710 MW
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~f>\:
ﬁ Rooftop solar provided more than

two-thirds (70%) of the State's
electricity needs at the time.

In comparison,
the maximum
operational
demand
record was set
at 4,006 MW
on 6 February
2016.




The challenges of maintaining system
reliability and security with Distributed PV

Moving from a duck to a dinosaur...




WA Distributed Markets

Objectives

* Develop and ultimately manage a highly distributed power
system and market with an increasing role for customer-
owned DER devices.

* Register DER Aggregators to participate in the WEM
consistently with AEMO'’s roles for the dispatch and settlement
of facilities, whilst adapting to the unique characteristics of
DER aggregation facilities, technologies and platforms.

* Manage and support the continued evolution of
AEMOQ'’s capabilities and systems to encompass DER [ S ey
and DER aggregators. e

* Engage with stakeholders to evolve the services and
technologies that support DER aggregator
participation in the WEM.

e Work closely with Government and stakeholdersto 2
enable a highly distributed system and market whilst
supporting reliable and affordable energy for all
Western Australians




AEMO DER Actions and Progress

Completed

DER Orchestration Roles and Responsibilities

- Engaged and provided advice to Energy Policy WA
since release of the DER Roadmap.

- Coordinated planning for implementation.

- Leveraged knowledge and experience across WEM
Reform design and implementation.

Underway

Visibility and predictability

- AEMO VPP Visibility framework consultation and
guideline.

Project Symphony

- Leverage learnings from Project Symphony to
provide critical insights confirming roles and
responsibilities.

Interoperability

- Development of the CSIP-AUS requirements.

Upcoming

Roles and Responsibilities

- Ongoing support for Energy Policy WA to move
roles and responsibilities forward.

Completed

Power system security

- Developed modelling approaches to represent DPV tripping.

- Developed dynamic system models inclusive of DER and
Load behaviour during disturbances.

- ldentified need for, and supported design and
operationalisation of Emergency Solar Management.

Visibility and predictability

- Established the DER Register for the WEM

- Provided SWIS system security settings into AS4777:2020.

- Enhance stakeholder visibility of DER via AEMO’s WEM Data
Dashboard.

Underway

Power system security

- Energy Policy WA leading compliance reviews following
AEMO identification of very low compliance to
AS4777:2020.

- Collaboration on Under Frequency Load Shedding review
with Western Power.

- Review of potential actions/roles for DER in System Restart.

Upcoming

Visibility and predictability

- Updates to the DER Register to enable collection of EV
charging information.

- Consideration of further short term controllability options.

Underway
Operational coordination

Project Symphony roles, detailed design,
platforms and data exchanges confirmed and build
underway.

Device capability

Establishment of Project Symphony test scenarios.

Upcoming
Visibility and predictability

Demonstration of aggregator and aggregated
device capability to provide services to the WEM
and network.

Market Design

Utilise pilot learnings to confirm registration,
dispatch and settlement requirements for DER
aggregators.

Implementation of AEMO research plan under
testing during the stability period.

Power system security

Identify forecasting and planning impacts and
opportunities with aggregated DER.
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WEM Data Dashboard

DER enhancements

AEMO upda’[es in p|ace in MARKET PULSE  [ECGISNSNIGIYI  MARKET ~ GAS  RECORDS  WEEKLY @ FULLS
recognition of the significant and (Car ) (Cwno ) (Corv ) (EYERYEED ( Revewasies ) (Ceaciumes ) (Couraces ) ((waber )

WEEK

@

growing impact DER (especially
DPV) has on the WEM and SWIS.
Link: https://aemo.com.au/en/energy-

systems/electricity/wholesale-electricity-market-
wem/data-wem/data-dashboard

Sap oth 12:00am Sap 11th 12:00am

& Distributed PV Omwh Ox
T i i & Utility Solar PV Omwn O
_ coAL * Wind 59 Mwh BN 67%
h & Landfill Gas bmwh | Déx
& Gas 618 mwh I 70
We welcome your feedback to: = ¢ Disillate Omwn o3
WA.Operations@aemo.com.au o Codl 204 v —
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§ 82 4  Government of Western Australia
Energy Policy WA

DER Integration

Energy Policy WA Update

Aden Barker

Director Network Regulation & Customer Participation

Working together for a
energy future.

i



DER Participation g%AEMO

Consultation paper:
Proposed design for a Visibility
Framework

-\6’- 3 N : /7
Proposed visibility arrangements to support off-market o o
participation of aggregations of Distributed Energy
_\\ ! //_ § (‘\4)
L J

Resources
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Proposed design for a
Visibility Framework

Consultation Paper

ity amangements to support off-market
of opgregations of Disfributed Energy

AEMO is particularly interested in views on:
« Staged implementation of the Visibility Framework

» Matters to be covered in the VPP Aggregation
Guideline

* Minimum Visibility Data Model and data provision
and update requirements

* Proposed uses of Minimum Visibility Data
» Potential costs of providing Minimum Visibility Data

Stakeholder submissions due by Wednesday 12
October 2022.

Email: WADERProgram@aemo.com.au

Webpage:
https://www.aemo.com.au/consultations/current-and-
closed-consultations/proposed-design-for-a-visibility-
framework

14
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Proposed Visibility

F rq m ewo rk Obligation on Rule VPP definition Data collection

Participant to provide

Minimum Visibility Data VPP composition and B
. . system size estimation
Purpose: to inform AEMO of the existence and : . e
. . . Requirement to provide
operation of VPPs with the capability of data in accordance with the Data usage
. . Minimum Visibility Data
moving material amounts of energy, so AEMO )] Minimum Visibility Data
. . . . Model .
can make informed decisions when performing oce Data reporting
. . . Requirement to update
its function of keeping the power system Minimum Visibility Data -
L. Data negotiation process
secure as the power system transitions to a Visibility data management
highly distributed energy future Obligation / requirements VPP Aggregation Guideline framework
Voluntary Stage 1 Stage 2 (following New WEM -
. . Stage 3 (future) o o
Commencement Da
(interim) ) Staged implementation
Current WEM Rules WEM Rules commencing 1 October 2023

Visibility data via VPP . s . L
Minimum Visibility Data Model (MVDM) via WEM Rules obligation

Aggregation Guideline

Rule Participant Rule Participant VOIuntary Stagelz
Rule Participant (existing) Rule Participant (existing) articip P Stage 1 B
(existing) (new) . and
learnings I :
(interim) earnings

- VPP VPP at least 5SMW VPP at least 5SMW
Registration of VPP or VPP VPP or VPP component(s) registered VPP or VPP component(s) registered

components(s) not (or exempted) in accordance with in accordance with proposed amended
contemplated by rules Facility threshold requirements Facility threshold requirements

15



Proposed Visibility Framework: Stage 1

. Voluntary * Existing Rule Participants . Design consultation
. Interim * Anysize VPP . Data collaboration
. Foundational * Any off-market activity . Learnings

Areas of focus

* Visibility of off-market arrangements
- VPPs utilised by existing Rule Participants

q . oM WEM Rules- Visibility via
- Learnings on data availability and use based service NCESS contract
via NCESS
- Development of VPP Aggregation Guideline contract Obligation on Rule Participant

- Collaboration )

* Foundational activities ) et ) Framework
-marke
- Embed Visibility Framework alongside service(s) Voluntary provision of data

by existing Rule Participant

Visibility via Visibility

New Market arrangements under WEM Rules
commencing 1 October 2023
- Consultation on design and rule changes
16



Proposed Visibility Framework: Stages 2 & 3

. Rules-based but ‘lite touch’ * Existing / new Rule Participants
. New Market arrangements * VPP at least 5 MW estimated size
. Transition to market participation * Any off-market activity

Areas of focus

* Practical operation of Visibility Framework
- VPPs utilised by existing / new Rule Participants
- Minimum Visibility Data collection, use and
reporting
- Interaction with Market Registration
- On-going engagement, including consultation on
rule changes

* Learnings
- Inform market participation models
- Evolve future design

. Operational experience
. Ongoing engagement
. Learnings

Visibility via market participation
requirements

WEM service(s)
WEM Rule obligations on Rule

Participant

WEM Rules-

based service
via NCESS

contract

Visibility via NCESS contract

Obligation on Rule Participant

Visibility via Visibility Framework

Off-market
service(s)

WEM Rules obligation on existing Rule
Participant (Stages 2 and 3) and
new Rule Participant (Stage 3)

17



Interaction with Market Registration regime:
Stages 2 and 3

Orchestration
system

VPP
e e ———
l_, DER VPP component |
| NI I
»[  DER
(L
o e ————
F»| DER VPP component \

|

------ :—> DER TNI 2 |
|

F»| o )
N e et —=
[ » DER VPP component |
[ |
> DER I
|_> DER —! TNI3 |
[ |
Ly| DER |
| |
DER ]
\~___’, _______ 7

Treatment of small VPP with respect to

5 MW Facility registration threshold

Stage 2

TNI #1
VPP component
System Size = 1.6 MW
(unregistered)

TNI #2
VPP component
System Size =5.1 MW
(register or seek
exemption)

Rule Participant (existing)

VPP operator (not a Rule

Participant)

Stage 3

TNI #1
VPP component
System Size = 1.6 MW
(unregistered)

TNI # 2
VPP component
System Size = 5.1 MW
(registered)

Rule Participant (existing)

Rule Participant (new)

Treatment of large VPP with respect to
10 MW Facility registration threshold

Stage 2

TNI #1
VPP component
System Size = 1 MW
(unregistered)

TNI #2
VPP component
System Size = 5.1 MW
(register or seek
exemption)

TNI #3
VPP component
System Size = 10 MW
(register or seek
exemption)

Rule Participant (existing)

VPP operator (not a Rule

Participant)

Stage 3

TNI #1
VPP component
System Size =1 MW
(registered)

TNI #2
VPP component
System Size = 5.1 MW
(registered)

TNI #3
VPP component
System Size =10 MW
(registered)

Rule Participant (existing)

Rule Participant (new)

18



Minimum Visibility Data: Stages 2 & 3

Minimum Visibility
Data (MVD) Model

Static Information

Static Data items - Mandatory
* Must be provided
+ Allitems

Operational Static Information
Information

Static Information

Operational

Operational Data items - Negotiated lufelinaton
* Must be provided if can be made available

o nf : e Some or all items . . Dynamic Information
Dynamic Information - Similar information may be proposed Static Information

Operational
Information

Operational Information

Dynamic Data items - Negotiated
* May be provided if available for sharing
* Some or all items

+ Similar information may be proposed l

Data items update frequency

Static Information

Operational

Static Information Information

Negotiation process : :
Dynamic Information

Small Generator Operational Data items / similar information

BES'SSN(I:'A"‘)de" - Dynamic Data items / similar information

Similar information (VPP under 5 MW) Static Information
_________________________ Alternative update frequency - Data items /
Similar information Static Information

System

19



Proposed Data items and potential uses

Data item

Information

type

Provision
requirement

Description summary

Update frequency

NMiIs joined onto the VPP Static List of NMls currently included in the VPP Small VPP — Quarterly
Large VPP — Monthly
NMI joining date Static ¢ Date NMI was included as part of the VPP Small VPP — Quarterly
Large VPP — Monthly
NMI removal date Static “ Date NMI was removed from the VPP Small VPP — Quarterly
Large VPP - Monthly
VPP estimated size Static ¢ As per method set-out in the VPP Aggregation Small VPP — Quarterly
Guideline Large VPP - Monthly
VPP service(s) type Static Examples might include site optimisation, load Small VPP — Quarterly
¢ shifting, voltage management, reducing IRCR Large VPP - Monthly
exposure
Orchestration System Static ¢ Description of the technology used to coordinate Small VPP — Quarterly
VPP assets to support service delivery Large VPP - Monthly
Control capability - MW Static ¢ Rule Participant’s estimation of the VPP’s MW Small VPP — Quarterly
change capability (up and down, in total) Large VPP - Monthly
Device identity Static ¢ Unique identifier for the device(s) actively Small VPP — Quarterly
controlled by the VPP Large VPP — Monthly
Standing profile - Operational Negotiated Expected MW change per Trading Interval, per Small VPP — Quarterly
controlled MW change service Large VPP - Monthly
Deviation from standing Operational Negotiated Expected MW change per Trading Interval, per Small VPP — Quarterly
profile service Large VPP - Monthly
Actual net change in Operational Negotiated Actual MW change per Trading Interval, per service | Small VPP — Quarterly
controlled MW Large VPP - Monthly
Notice of service Dynamic Negotiated Close to real-time confirmation of service Close to real-time
activation / deactivation activation / de-activation
Forecast net change in Dynamic Neg otiated Close to real-time forecast of MW change per Close to real-time

controlled MW

Trading Interval

20



Project
Symphony

Our energy future

Project update

Megan Allan, Stakeholder and
Communications Lead

In partnership with:

SRR synergy)

Project Symphony has received support from the
Australian Renewable Energy Agency (ARENA)
as part of ARENA's Advanced Renewables
Program.

Energy Policy WA



Project Symphony Success Criteria & Achievements to Date
Customer

participation ~ J{ A QW | 259/5603097;388 it a
combined assets

Tech | MVP completed.
ecnnoliogy 7 E - » Full end to end testing for Network Support Services
solutions £, 2 completed with continued integration testing for the
Constrain to Zero scenarios up to the launch of the

stability period in October
$1.4B

$ Potential economic value.
2 Cost Benefit Analysis
Value ﬂ ﬂl:l Scope of work drafted in
preparation for procurement
process’
Project
Symphony .

S Western L r———
Our energy future -=.‘. power syner® @QAEMO =

nnnnnnnnnnn



Platform update

Bruce Redmond, Project Symphony Product Owner

Project
Symphony

nergy futur



Project Symphony — AEMO’s Vision and Product Goals

To build a future where DER competitively participates to provide services to the WEM and to the network.
- Deliver the systems and processes to create the opportunity for all small scale ‘behind the meter’ devices — such as solar PV,
batteries and controllable load — to support the SWIS and participate in the WEM.

Vision

In achieving this DER will become an integrated part of the SWIS and WEM. DER devices and equipment will provide the technical
capability to allow Western Australia to increase the use of these resources as a foundational component of the energy mix.

* Product Goal 1: Build a pilot DER Orchestration platform ...

* Product Goal 2: Test the ability for DER Aggregators to interact with AEMO (via the DER
Orchestration platform) ...

* Product Goal 3: Enable AEMO to develop the services that will enable DER Aggregators to
participate in the WEM...

* Product Goal 4: Develop technical and policy solutions aimed at enabling the future
implementation of AEMO'’s role in DER Orchestration as the market operator and system
manager...

Project

Synphony -

t ot o
Our energy future 45.!”;8@3{“ syne@ &)AEMO =i

Energy Policy WA



Project Symphony: Where are we at?

FY 2021 FY 2022 FY 2023
e ------ -----
Customer Acquisition (Synergy) 900 Assets

CUStomers Third Party Aggregator Acquisition & Integration (Synergy)

|

=
1
Legend
Detailed & Technical Design
‘ Platform Deployments
Platform Build & Integrate
DeS|gn & BL"Id Scenario Deployments
Simulation: Ex 2cute, Review, lterate

Test

Research Plans / Test & Learn Plan Scenario Testing

DER Capability & Trade-offs

Data Exchange Options Interoperability
1
1
1 . .
| CEL fina
Deve|0p CBA & Project Recommendations &
Platform Functional Spec's

As-Built Platform Spec's recommendations Close
L} L] vJ T W -

Symphony

western > o
Our energy future ..__l' power syner® @Q AEMO  mmmmc

Energy Policy WA

Enable




Market Platform: What we are building

DER Integration (DMO) Platform

1
1
1
1
1
1
1
1
1
1
1
: AEMO Network Interface and Infrastructure
1
1
1
1
1
1
1
1

AEMO Market

(Wholesale) System

PXiSE Intelligence Layer
Energy Solutions, LLC
DER Status Market Bid & Offer Solver
Dispatch Verification & Settlement Operations Data

Data Exchange Layer
Identity & Access Management

Registration Platform Interface

DSO Platform

Project
Syphony

Our energy future

Reporting &
Analysis

Platform
Functionality

Capability &

Automation

Platform
Integrations

EDP Model
* Visuals & Tables
* Dashboard and Reporting

Market Scenario’s

+ Balancing Market — Bi-directional
* Network Support Services

» Constrain to Zero

+ ESS-CR

Dashboard Ul
Scalability

Performance
Capability

Ul — Upload & Download
Automated API-API

In Progress Complete

In partnership with:

..-.-.._=._l,”;gf,}g{ n synel?aﬂ g.@ AEMO

GEVERNMENT OF
WESTERN AUSTRALI

Energy Policy WA



NSS Scenario - Test Results

NSS Scenario
(with additional
BMO functionality)

Project

Defined NSS operation requirements

A bilateral contract service between the DSO and Aggregator can be recorded in the
Market Platform

The NSS deployment request and dispatch can be orchestrated successfully

The performance of the provision of the NSS service can be assessed by the DSO
Forecast energy price sent from Market Platform to the Aggregator

Submission of Bids and Offers between Aggregator and DMO including NSS provision
Publishing of Dynamic Operating Envelopes (DoE) between DSO and Aggregator

Pre-Dispatch Instructions (inclusive of Price and DI) created by Market Platform and
sent to Aggregator

PASSED FAILED NOTCOMPLETED NORUN BLOCKED Total

AEMO 14 0 0 1 0 15
ALL 1 0 0 1 0 2

Synergy B 0 0 2 2 10
WP 7 0 0 0 0 7

TOTAL 134 6 6 30 5 181

* Tests not categorized are shown only in the TOTAL" Row

Syphony

Our energy future

RTMS — Bid & Offer Submission

ANMNMTODON0VDOANMTDON~NODDO AdNMS O O
AANMTODOMNMNVOANMTOONOOODANMIT LN O~
A A A A A A A A AN NNNNNNN

m Standing ®m Variation A ®Variation B m Variation Cm NSS

Valid RTMS — Bid & Offer
Submission

— MNMITODOMNDOVNDOANMNMTLONOIOANMS O OIS
NMTOOMNMNVDOANMITOHDOMNMNOODANMIT L O©N~O
AT A A A A A A AN NNNNNNN

m Standing ® Variation A ® Variation B ®m Variation Cm NSS

In partnership with:

-SRI synergy) EDAEMO ==

Energy Policy WA



AEMO Research Approach and Topics

Jason Hart, Senior Analyst

Project
Symphony

nergy futur




AEMO Research Approach

The Research Approach will guide the delivery of Project Symphony Test & Learn stage by

» Creating an empirical evidence base to support decisions and framework for collaboration using topics

» Comparing designed capability against expected outcomes (hypothesis) as a benchmark

» Enabling the extension and iteration of findings when outcomes do not match expectations

* In collaboration with Energy Policy WA's Roles & Responsibilities, Inform future enhancements to
AEMO capabilities to enable Aggregator participation in the WEM, and requirements for Aggregator

capabilities to do so ® O

4 Scenarios

Design Real Time Bi-Directional Market,
Tobic Network Support, Constrain to Zero,
P . and Contingency Reserve Raise

—y
S XX R

Design
Toplc

AEMO Hypothesis Build Topic
Aggregated DER

Facilities can meet
existing or project

specific
requirements for a ‘ Execution
Scheduled Facility Topic

registered to
provide [Service]
Execution

Topic




Organising the Research

P e e e e e e e e e e e e e e e e e e e e e e T T T IR

Features built into
Symphony design
being ‘piloted’

Design topics focus
on regulatory design
and platform/
technology design

 Build & Execution Topics

1 [

External Topics

Topics identified during build
where the design does not
enable the hypothesis

Topics identified during test &
learn execution where results
do not match the hypothesis

For some topics we can trial
alternative arrangements
developed within project

Other topics will be discussed
based on analysis

Topics to include in
reports

Topics not built or
tested to discuss in
Work Package 7

Include collaboration
with Project EDGE

______________________________________________________________________________________________________________________________



Design Topics




Design Topics
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Build Topics




Test & Learn: Project Limitations




Ongoing Research

The Pilot is a step along the journey to market participation and deployment at
scale

Project
Syphony

Our energy future

Designed to get up and running and identify and demonstrate technical capability

Many design and approach decisions are made to enable testing and to uncover challenges
and opportunities rather than being an end state, for example testing as a Scheduled
Facility

Entry capabillity is being assessed and will be enhanced through project testing

Recommendations from Project Symphony will be a key input into market participati
actions under the DER Roadmap

Any coordinated solution needs to be assessed as a complete operational coordinat
model




WA DER Market Participation Forum

13 December 2022

WA DER Program web pages:

Project Symphony reports:

;'

Contact us:
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AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

For more information visit



