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Meeting 4 ï15 July 2020



Agenda

Item Description Time

1 Welcome and introductions 14:00 ð14:05

2 Actions from previous meeting 14:05 ð14:15

3 SA Operations report update 14:15 ð14:35

4 AEMO rule change request Update 14:35 ð15:00

5 AS/NZS 4777.2 Briefing 15:00 ð15:15

6 DER Device Standards ðTaskforce Development 15:15 ð15:40

7 National API Working Group standards/guidelines progression 15:40 ð15:55

8 Other business 15:55 ð16:00

9 Meeting summary & close
a. Agree actions
b. Next meeting

16:00



Agenda Item 1: 
Welcome and introductions



We acknowledge the 

Traditional Owners of country 

throughout Australia and recognise 

their continuing connection to 
land, waters and culture.

We pay our respects to their 
Elders past, present and emerging.



Competition Law Protocol: Our obligations

What you must do 

Participants in AEMO discussions must: 

ÅEnsure that discussions are limited to the matters contemplated by the agenda for the discussion 

ÅMake independent and unilateral decisions about their commercial positions and approach in relation to the matters under 

discussion with AEMO 

Å Immediately and clearly raise an objection with AEMO or the Chair of the meeting if a matter is discussed that the participant is 

concerned may give rise to competition law risks or a breach of this Protocol 

What you must not do 

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

ÅWhich customers they will supply or market to 

Å The price or other terms at which Participants will supply 

ÅBids or tenders, including the nature of a bid that a Participant intends to make or whether the Participant will participate in the 

bid 

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

ÅRefusing 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. 



Agenda Item 2: 
Previous Actions



Agenda Item 2 - Actions from Previous meeting

No Action Status

3.1 SDIWG ToR was approved, however members requested the 

following minor changes be made to update the taskforces 

membership to include:

o Retailers and aggregators

o CER

o Consumer representatives

Complete

3.2 A) AEMO to identify if we can facilitate member organisations 

logoôs on the SDIWG webpage by Friday 26 June.  B) If this can 

be done AEMO will ask SDIWG members to provide approval or 

requirements for their organisations logos being used and 

published on the SDIWG webpage.

AEMO confirm logos cannot be supported on webpage. No further action. 

3.3 AEMO to publish the SDI working group page on the AEMO 

website, with links to the ARENA DEIP and Standards Australia 

webpages by Friday 3 July 

Complete

3.4 SDIWG members to advise if they require a briefing on the Initial 

DER Standard rule change proposal approach (prior to it being 

finalised and submitted to the AEMC) by Wednesday 24 June 

Complete

3.5 SDIWG members to send through feedback for consideration on 

the information presented regarding the Initial DER Standard rule 

change approach by Friday 26 June 

Complete



Agenda Item 2 - Actions from Previous meeting

No Action Status

3.6 AEMO to develop customer facing Q&A/FAQ on Initial DER 

Standard rule change for use in public consultation

In progress

3.7 AEMO to confirm whether metering requirements applies to all 

new meters or just meters connected for Solar/Storage by 

Tuesday 23 June 

Requirements as part of the initial standard (to be consulted on) refer to 

DER that is newly connected or to be connected within a distribution 

system, or that is newly augmented, upgraded, extended or replaced. As 

such, this requirement will apply to all new meters connected. 

3.8 All SDIWG members to advise organisational endorsement for 

the Battery Standard Proposal as presented by DNVGL by 

Wednesday 24 June 

Draft letter of support for consideration

3.9 AEMO to finalise arrangements for the first Cyber Security 

Taskforce Meeting including membership now that the scope 

has been endorsed

First meeting likely to be held in August once resourcing for taskforce has 

been finalised

3.10 ENA to provide contacts for NSW cyber security activities to 

AEMO so we can ensure alignment with cyber security taskforce 

by Wednesday 24 June 

Complete

3.11 AEMO to distribute the DER Device and Performance Standard 

Taskforce scoping definition document for feedback by Friday 3 

July 

Agenda Item 6

3.12 All members to review DER Device and Performance Standard 

Taskforce and send through feedback prior to next Working 

Group

Agenda Item 6



Agenda Item 3: 
SA operation report update



DER Integration
Emerging system security challenges in SA



Agenda

Å DER program: Operations 
stream

Å Preliminary findings and 
recommended solutions:

1. Distributed photovoltaic 
(PV) disconnection

2. Minimum load required to 
operate under islanded 
conditions

3. Under Frequency Load 
Shedding (UFLS)

Å Next steps and avenues to 
get involved

https://aemo.com.au/-

/media/files/electricity/nem/planning_and_forecasti

ng/sa_advisory/2020/minimum-operational-

demand-thresholds-in-south-australia-

review.pdf?la=en

Appendix A, at: https://aemo.com.au/-

/media/files/stakeholder_consultation/consultations/

nem-consultations/2020/psfrr/psfrr-stage-

1.pdf?la=en

https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/sa_advisory/2020/minimum-operational-demand-thresholds-in-south-australia-review.pdf?la=en
https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2020/psfrr/psfrr-stage-1.pdf?la=en


South Australia ðDER integration

ÅòConsumeró power istheStateõs 
single biggest generator.

ÅSolar PV in SA currently has the 
capability to provide close to 1GW of 
energy under the right conditions.

ÅTo put that into perspective, this 
already world-leading level of solar 
PV uptake increased by a record 
219MW last year ðwhich is 
equivalent to the size of one unit of 
the stateõs largest gas-fired power 
plant.

Actual and projected DPV capacity in SA



South Australia ðDER integration
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ÅWithin 3-4 years, operational demand 
in South Australia could become 
negative.

ÅWhen and what operational 
challenges may arise?

ÅWhat actions do we need to take 
now, to ensure we can operate a 
secure system?

ÅPrimary focus of DER Program  
Operations Stream

Distributed PV

Minimum operational demand in SA



Preliminary findings

Distributed PV disconnection

Minimum load required to operate under islanded conditions

Under Frequency Load Shedding

Challenges identified:



Distributed PV disconnection

ÅAnalysis of PV disconnection 
based upon data from individual 
inverters

ÅVerified by bench testing (ARENA 
project with UNSW) 

ÅUsed to calibrate PSS®E model 
of DER behaviour

ÅPSS®E studies of a severe but 
credible fault in the Adelaide 
metropolitan area:
Å 14-28% of underlying load in SA 

disconnects

Å 49-53% of distributed PV generation 
in SA disconnects

Distributed PV disconnection observed



Distributed PV disconnection

ÅSevere but credible fault near Adelaide 
metropolitan area could cause significant 
disconnection of distributed PV

ÅIncreases largest credible contingency
ÅAdded to largest generating unit

ÅConstraint introduced to manage risks of 
separation/triggering SIPS

ÅWhen operating as an SA island:
ÅBecomes almost impossible to maintain 

frequency >49Hz when DER-load loss 
exceeds ~150 MW (may be operating in 
this realm in some periods already)

ÅAEMO may no longer have the ability to 
operate SA in a secure state, if islanding 
occurs at times of high distributed PV 
generation

Maximum net PV disconnection (SA)



Measures to 
manage PV 
disconnection

1. Improve DER standards (AS4777)

Å https://sapc.standards.org.au/sapc/public/listOpenCommentingPublicat
ion.action

2. Accelerated voltage ride through test in SA

Å https://aemo.com.au/en/consultations/current-and-closed-
consultations/short-duration-undervoltage-disturbance-ride-through-
test-procedure

Å DERProgram@aemo.com.au

3. Improve compliance with standards

Å DERProgram@aemo.com.au

4. Collaborate with DNSPs on connection requirements

5. EnergyConnect

6. Network constraints

https://sapc.standards.org.au/sapc/public/listOpenCommentingPublication.action
https://aemo.com.au/en/consultations/current-and-closed-consultations/short-duration-undervoltage-disturbance-ride-through-test-procedure
mailto:DERProgram@aemo.com.au
mailto:DERProgram@aemo.com.au


Minimum demand threshold

ÅIslanded operation: Need 
adequate load to operate 
necessary units for system 
strength, inertia, frequency 
control and voltage 
management

ÅLowest operational demand 
experienced:  458 MW (10 Nov 
2019)

Å2019 was a òmoderateó year ð
minimum demand can 
become very low with:
ÅSunny

ÅMild temperatures, on

ÅSpring/Summer public holidays

Minimum operational demand in SA



Measures for islanded operation with low load

1. SAPN: Flexible Exportsðlonger term, sophisticated, supports market 
integration and distribution management

2. PV sheddingðimmediate, simple, robust, supports system security
ÅAnalogous to load shedding

ÅAnticipate use only during abnormal conditions, eg. islanding, line outages, etc.

ÅControl room procedures, streamlining SCADA control

ÅIdentified options that meet requirements:
ÅEnhanced voltage management

ÅSmart Meters

Consultation:  DERProgram@aemo.com.au

mailto:DERProgram@aemo.com.au


Under Frequency Load Shedding

ÅUFLS designed to arrest severe under-frequency 
events
ÅSeparation events
ÅMultiple contingency events

ÅSecurity challenges identified:
1. Reducing net load
2. Reverse flows
3. Distributed PV disconnection

ÅIncidence of risk forecast to increase in SA post 
synconcommissioning

ÅActions:
ÅIncrease UFLS load
ÅDynamic arming of UFLS relays
ÅHeywood constraint
ÅProtected event submission
ÅNER review

ÅConsultation:
Åhttps://aemo.com.au/consultations/current-and-

closed-consultations/2020-psfrr-consultation

PV tripping
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https://aemo.com.au/consultations/current-and-closed-consultations/2020-psfrr-consultation


Next steps

ÅCollaboration with stakeholders on design and implementation of 
mitigation actions

ÅAnalysis for other NEM regions underway
1. PV disconnection and impact on contingency sizes

2. Minimum load required for islanded operation (QLD)

3. UFLS ðdata request for NSPs

ÅContinuing development of tools and data
ÅModels in PSSE/PSCAD, rollout for stakeholders

ÅImproving data on DER behavior (Solar Analytics, UNSW, ARENA)



Agenda Item 4: 
AEMO rule change request 
update
Initial DER Minimum Technical Standard Consultation



COAG Energy Council

ÅIn May, COAG Energy Council endorsed that AEMO submit a rule change 

request to put in place DER minimum technical standards by October 2020.

ÅFocused on AS4777.2 capabilities and interoperability capabilities needed now for DER 

integration

ÅUniformly applied technical requirements so DER can contribute to the secure and reliable 

supply of electricity to all consumers in the NEM, provide greater value to DER owners and 

minimise cross-subsidies to non-DER customers

ÅEnergy Security Board has asked AEMO to consult in parallel with the rule 

change process on an ôinitialõ DER minimum technical standard

ÅAEMC rule change consultation paper released 24 June



Initial Standard Scope
Recommendation

ÅImproved AS/NZS 4777.2 test procedure to ensure inverters stay connected 

during short duration voltage disturbances

For Discussion & Consideration

ÅMandating AS/NZS 4777.2

ÅStandards & capabilities required for ôactiveõ DER Management (real-time 

control; distribution technical envelopes) to drive new markets and services

ÅLast resort back-stop generation shedding via the PoCsmart meter



Mass PV disconnection



Initial standard objective

Objective

ÅProvide certainty that DER will ride-through voltage disturbances 

so that the power system can continue to be managed through 

or recovered following contingency events.

Why is it needed?

ÅMitigate additional costs to consumers and retain system 

security.



Inverter behaviour during short 
duration undervoltage disturbance

ÅThe behaviour of inverters shown on 3 March 2017 in SA demonstrates the 
disconnection:
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3 March 2017: Generation by distributed PV 

(DPV)

3 March 2017:  Demand in South Australia 

during a short duration disturbance. 

Disconnection of DPV results 

in loss of generation, 

potentially exasperating the 

voltage disturbance.



Impact in South Australia

ÅMore DPV will trip off compared to load.

ÅIf this event occurred in 2019 on the highest solar 
insolation period in Adelaide Metro already 
experienced a net loss of generation of up to 280 MW.

ÅIn the worse case, these values could be additional to 
the loss of a synchronous generating unit. 

ÅLooking at the possible net loss of PV:

Å2020 projected contingency size: up to 500 MW

Å2024 projected contingency size: up to 700 MW

ÅThis becomes even more problematic when SA is 
islanded:

ÅImpacts UFLS

ÅLeads to cascaded tripping and major supply 
disruption



Current 
requirements 
in Australian 
Standards

ÅCurrent AS/NZS4777.2:2015 requirements: 

- AS/NZ 4777.2 covers 
inverter energy systems 
connected to the power 
grid

- AS/NZS 4777.2 requires 
voltage disturbance ride 
through BUT does not 
sufficiently test for the 
behaviour.

Example footer text 29

Implicit: 

Must not 

disconnect

Å The area in grey indicates 

where inverters are expected 

to stay connected based on 

AS/NZS 4777.2:2015 but has 

not been tested for.



Inverter 
Performance 
bench test

30

ÅBench Testing has identified that 10 of 17 
inverters that meet AS/NZS 4777.2:2015 
requirements to perform correctly during 
short duration undervoltage 
disturbances. 



Accelerating 
Requirements

ÅAS4777.2 is under review to to address this challenge 
but implementation may not occur until early 2022.

ÅStop-gap measure in the interim to address this and 
reduce contingency sizes.

ÅAt current growth rates nearly two gigawatts of 
rooftop solar could be installed without this 
important capability.

Testing via AS/NZS 4777.2 testing 
laboratories

Test reports sent to CEC

CEC confirms inverters have met 
necessary requirements

CEC publish an approved inverter 
list



Active DER Management

Minimum demand 
management
Market based capabilities and uptake, and a last resort system security tool



Defining Market 
Based and

Emergency 
Backstop 
DER Interoperability

1. Market Based ðActive DER management through 
Inverter

a) Introduce System and Network services 
a) develop and adopt security standards; with 

b) robust communications standards

b) Network trials are focused on increasing hosting 
capabilities for export enablement

c) Currently voluntary connections with bespoke VPPs

d) Dependant of customersõ WiFi/internet so reliability 
concerns

2. Emergency Backstop ðthrough Power of Choice Metering

a) Analogist to load shedding

b) Cybersecurity is already established

c) Can be used for both load and generation at 
customers premise (i.e. both min and max demand)

d) Available now using existing communication 
frameworks

e) Provides òBlackstartó ðSRAS through metering

Market solutions should avoid 
the need to use a backstop 
not the requirement to have 
one 



Active DER Management is comingé

ÅBusiness layer: who does what and for what purpose 

when it comes to interacting with DER devices.

ÅFunctions / services layer:functionality of interest: 

Åòactive managementó instructions, remote 

querying of settings, remote changing of 

settings, ê

Å Information layer: data that needs to be exchanged 

between parties to achieve these functions and how 

this should be structured

ÅCommunication layer:how this information is 

communicated between parties, between parties and 

devices and between devices.

ÅComponent layer:requirements at the device level to 

make this possible.

This will require architectural consideration and 

standardisation through local consensus to achieve DER 

integration in a scalable, efficientway.

Smart grid architecture model (SGAM) 

Interoperability dimensions


