% % AUSTRALIAN ENERGY MARKET OPERATOR

Integrating distributed
energy resources (DER)

Violette Mouchalileh
Executive General Manager, Emerging Markets and Services
AEMO




We operate Australia's National Electricity

Mar ket and power grid i
eastern and southeastern seaboard, and

the Wholesale Electricity Market and

power grid in south-west WA.

About AEMO

Both markets supply more than 220 terawatt
hours of electricity each year.

We also operate retail and wholesale gas
markets across southeastern Australia and
Victoriads gas pipeline

Collectively traded more than
A$20 billion in the last financial year.
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The growing level of consumer choice
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DER forecast to play an important role in the

NEM by 2030

Rooftop PV generation capacity Embedded battery storage capacity

0.8GW1015.9 GW

53 Mw t0 9,100 MW

Source: AEMO 2018 ISP



Moving towards a two-sided system and the

need for a two-sided marketplace
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AEMOOs DER &r og

maximising value for
consumers
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AEMOO s To integrate DER in the system and market
DER vision to maximise customer value through price,
greater choice, and the provision of a
secure and reliable system.

WedOre on a Journey t
ABuilding atwo-way electricity system
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DER Program overview
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DER Workstream H B s
_ Standards _ __ _
Pilots Data other and Operations Communication & Education
arrargements pretesels
Workstream Use pilots to inform  Visibility of DER for Integrate DER into energy, Where appropriate,  To better Industry-wide
biecti change & partner operational, forecasting, ancillary and reserve markets. ~ a nationally understand collaboration
opjectives with key planning, and market Market arrangement consistent operational (domestic and
stakeholders to (incl settlement) functions.  recognise non-retailer models, ~aPProach to DER challenges and DER international) to
inform operational CRET T A S including third - connections and capabilities to deliver outcomes
and market deSIgn provider access '[O data and party/aggregator Conceptsl ?evhelpp PER |nf0rm Operatlonal fOI’ consumers
I EINENRS e o @relil e et =i e E TR echnica processes and tools.
: : : IV standards.
service offerings/choice for 3 distributed market mode!.
ey Network regulation, planning Better operational
& pricing facilitate DER and tools to operate in
better customer service high DER world
offerings.
Enablers

Digitalisation

Stakeholder engagement

Broader market redesign (AEMC and ESB broadedesign)



Open Energy
Networks

Partnership with
ENA to unlock
flexibility markets

Energy generation o~ |

Distribution

AEMO Distribution Services Market Platform
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DER Register

A national database of DER assets
to enable the realisation of
consumer value and enhance powe
system reliability via DER installed
In homes and businesses across
Australia

DER
Installers

Implemented and operational from
December 1 2019
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Technical Stage 1 - 202021
- - . * Advanced grid support modes
I nteg ratl O n . (autonomous grid interaction)

b ——
Stan d ards * Disturbance ride-though
* Compliance
and prOtOCOIS Stage 2 — Later 2020/21
* Cyber
* Interoperability = APl Standard = data definition DER FLEXIBILITY
* In-built demand response modes —_— * Dispatchability

(dispatchability) e System Services
Demand response capabilities defined * VPPs New markets

EVs Consumer
services

Stages 1 & 2 Commenced in parallel: Delivery timeframes deliberately designed

Data Dictionary: Identify and define the data set required

Milestone 1 Data Visibility Level

Milestone 2 Integrate data in Standards / APIs

Milestone 3 Consistent / builds upon existing Standards / APIs




Technical integration: interoperabllity across the

market

Remote verification
of settings
(compliance)
Potential update of
settings (by
OEM/DSO)

Such functionality requires DER
data exchange, capabilities &
services to be defined,

Hybrid AP _— VP PS consistent and interoperable
(must be compatible \V| U|t|p|e between participants
with Standard API but
allows some flexibility N\

for market innovation)

Standard Communication Mul?pfgﬂsps

Platform: API
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Interoperability across the market

Business Layeeg. VPPs delivering consumer services

ABusiness models, energy services and regulatory requirements.

Capability Layereg. AS 4777/55

AThe capabilities required to deliver tBeisinessneeds, such as
dispatchability and FCAS response. Software design.

Information / DatalLayerd delivered via an API

AWnhat data is being exchanged to fulf@apabilitiesand be
exchanged byCommunication Software design.

Communication Layer

AProtocols and mechanisimsluding cyberfor howdata is being
exchanged betweeHRlardware Software design.

Hardware Laye® Incl. comms. hardware

APhysical power system, market participant systems, DER and ICT
hardware deliveringCapabilities hostingdataand the means of
Communication.

Interoperability Dimension
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Demand response mechanism 1 third party
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