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About AEMO 
We operate Australia's National Electricity 

Market and power grid in Australia’s 

eastern and south-eastern seaboard, and 

the Wholesale Electricity Market and 

power grid in south-west WA. 

Both markets supply more than 220 terawatt 

hours of electricity each year. 

We also operate retail and wholesale gas 

markets across south-eastern Australia and 

Victoria’s gas pipeline grid. 

Collectively traded more than  

A$20 billion in the last financial year. 

Ownership 

Market 
participants 

40% 
Governments of 
Australia 

60% 



The growing level of consumer choice 
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Black coal Brown coal Hydro CCGT Peaking gas + liquids Utility storage

Distributed storage Wind Utility solar Rooftop PV Dispatchable capacity

Source: AEMO 2018 ISP 



DER forecast to play an important role in the 
NEM by 2030  

Rooftop PV generation capacity Embedded battery storage capacity 

Electric vehicle electricity consumption Virtual power plant aggregate storage capacity 

9.6 GW to 22.4 GW 

66 GWH to 7,710 GWH 

0.8 GW to 15.9 GW 

53 MW to 9,100 MW 

Source: AEMO 2018 ISP 



Moving towards a two-sided system and the 
need for a two-sided marketplace 

Forecast ‘reverse electricity flows’ in across Australia’s distribution networks 

Slow DER scenario Fast DER scenario 

Years 



AEMO’s DER Program – 
maximising value for 
consumers 



AEMO’s 
DER vision 

To integrate DER in the system and market 

to maximise customer value through price, 

greater choice, and the provision of a 

secure and reliable system.  

 

We’re on a journey that involves: 

• Building a two-way electricity system 

• Establishing a ‘marketplace’ to trade 

services from consumers – flexibility 

markets 

• Enabling open access 



DER Workstream 

Pilots Data 
Market and 

other 
arrangements 

 

Standards 
and 

protocols 

Operations Communication & Education 

Workstream 
objectives 

Use pilots to inform 

change – partner 

with key 

stakeholders to 

inform operational 

and market design 

requirements 

Visibility of DER for 

operational, forecasting, 

planning, and market 

(incl settlement) functions. 

Consumer and service 

provider access to data and 

services to enable better 

service offerings/choice for 

consumers 

Integrate DER into energy, 

ancillary and reserve markets. 

Market arrangement 

recognise non-retailer models, 

including third-

party/aggregator concepts. 

Evolve market arrangement to 

a distributed market model. 

Network regulation, planning  

& pricing facilitate DER and 

better customer service 

offerings.  

Where appropriate, 

a nationally 

consistent 

approach to DER 

connections and 

develop DER 

technical 

standards. 

To better 

understand 

operational 

challenges and DER 

capabilities to 

inform operational 

processes and tools. 

 

Better operational 

tools to operate in 

high DER world 

Broader market redesign (AEMC and ESB broader design) 

 Digitalisation  

Industry-wide 

collaboration 

(domestic and 

international) to 

deliver outcomes 

for consumers 

 

DER Program overview 

 Stakeholder engagement  

Enablers 



Open Energy 
Networks  
 
 
 
Partnership with 
ENA to unlock 
flexibility markets 



Distributed 
Energy Market 
Functions 

 
Distribution System 

Monitoring and 
Planning 

Distribution 
Constraints 

Development 

Distribution 
Network Services 

Data and 
Settlement 

Network Services 

Aggregator/Retailer DER bid and 
dispatch 

DER Connections 

DER Market 
Optimisation  

Data and 
Settlement 

Wholesale & RERT  

DER Retail Systems 

Data and 
Settlement 
wholesale 

Network and 
System Security 

High DER 

DER Register 

Open Energy 
Networks  
 
 
 
 



DER Register 

A national database of DER assets 

to enable the realisation of 

consumer value and enhance power 

system reliability via DER installed 

in homes and businesses across 

Australia 

 

Implemented and operational from 

December 1 2019 

Input source 

 

Planned benefits 

 

Identified additional benefit 

DER 

Register 
NSP 

DER 

Installers 

AEMO 

Planning 

Forecasting 

Operations 

Public 

Report 

Policy makers 

Public view 

Emergency 

Services 

Respond 

adequately 

NSP 
Plan, operate and 

invest in network 

Gov. 
DER installation 

integrity 

Data 

sources 



Technical 
integration:  
standards 
and protocols 

 

 



Standard Communication 

Platform: API 

Technical integration: interoperability across the 
market 

DER 

VPPs 
Multiple 

AEMO 

DSO 
Multiple DNSPs 

DER 

Register 

Such functionality requires DER 

data exchange, capabilities & 

services to be defined, 

consistent and interoperable 

between participants 

Remote verification 

of settings 

(compliance) 

Potential update of 

settings (by 

OEM/DSO) 

Hybrid API 

(must be compatible 

with Standard API but 

allows some flexibility 

for market innovation) 



Business Layer eg. VPPs delivering consumer services 

• Business models, energy services and regulatory requirements.  

Capability Layer eg. AS 4777/55  

• The capabilities required to deliver the Business needs, such as 
dispatchability and FCAS response. Software design. 

Information / Data Layer – delivered via an API  

• What data is being exchanged to fulfil Capabilities and be 
exchanged by Communication. Software design. 

Communication Layer 

• Protocols and mechanisms, including cyber, for how data is being 
exchanged between Hardware. Software design. 

Hardware Layer – Incl. comms. hardware 

• Physical power system, market participant systems, DER and ICT 
hardware delivering Capabilities, hosting Data and the means of 
Communication. 

    AEMO 

  Aggregators / VPPs 

DER 

DSO 

 Capability 

      Layer  

   Data 

   Layer 

     

Hardware 

          Layer 

Interoperability across the market 



Demand response mechanism – third party 

access  
 

 



Pilot 
program 
 
 
 
 

Phase 1  

VPP Demonstrations 
 

• Retailer led (current) 

 

• Non-scheduled, but 

submit operational 

forecasts and actual 

performance data 

 

• Operate for retail 

strategy only 

 

• Consumers can only 

engage with retailers 

 

 

Phase 2 

AEMO/ARENA DR Trial 
 

• NSW, VIC, SA 

 

• All business models – 

C&I, aggregator  

 

• Strategic reserve  

 

• Consumers can also 

engage with aggregators  

Phase 3 – Australian 

Distributed Market Trials 

 

• Local & regional competition 

 

• Much higher visibility of 

distribution networks & 

resources, through local 

market optimsation 

 

• Max system efficiency 

through 2-stage optimisation 

- considers local network 

constraints, then co-optimises 

with NEMDE 

 

• Multiple Trading 

Relationships 

 

Objectives:  

Inform evidence-based policy, regulatory and 
operational process changes through innovative real-
world trials 

 

 



 

AEMO DER 

Program 

Standards 

and 

protocols 

Data 

Markets 

Communicati

ons & 

education 

Empowering 

consumers to access 

new value and 

choices 

Safeguard power 

system stability 

Rewarding 

consumers when 

exchanging DER 

services with the 

grid 

A national 

DER 

database 

Efficient grid 

management 

Allow more DER to be 

installed consistently under 

a national approach 

Pilots 

Projects 

Consumer benefits 

DER 
Program 

Operations 




