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Executive summary

This report provides atechnical overview of smart meter capabilities that couldprovide consumer benefits
and be utilised in managing power system security.

Background

The continued rapid uptake of distributed photovoltaics (DPW household solal) and other Distributed

Energy Resources (DER creating opportunities to innovate in ways that support onsumersand the power
system. The potential exists for DPV owners to engage in new markets by harnessing new capabilities that are
required for system secutty purposes, maximising the value of their investment for themselves and all energy
users.

The first stage in this approach is to demonstrate any capability functions as required. Late last ygidue

South Australian Energy Minister formally requested andunded AEMO to trial capability latent in Advanced
Metering Infrastructure ( AMI )seekingtodngpmoee ertergynsectirigyrarsdd i
market benefits for South Australians by testing a new way to maintaigecurity of a power systemwith high
levels of DPV penetration.

The trial also provides the opportunity to enhanceaggregate visibility of DER at a point in timeaggregate
visibility is essential to understanding when the power system is at risk, what measures need to be taken to
mitigate these risks and whether they have been successfuband also provides consumers with better
information to manage their bills.

There are two key risks emerging irthe transition to a distributed power system, both of which relate to the
ability to keep the power system in balance, or to keep the flow of powetabled(technically known as in a
6secur e opewhiahtAEMQhassspeaific eeponsibilities in the &ional Electricity Rules to maintaip

The new power system operating challenges in maintainingecurity of a distributed power systemare:

1. A minimum amount of systemload is required to keep traditional power plants operating and providing
balancing sewvices the power system currently cannot operate without. The majority of DPV is not
currently interoperable! and as installation rates continueload levels are declining in every jurisdiction
across theNational Electricity Market (NEM In circumstancesvhere jurisdictions areoperating in an
island or under constrained interconnector condtions?, the minimum level of systemload required to
keep large-scale traditional plants (synchronous generators) oitine is being approached. Breaching thse
thresholds can result in the tripping of these generators and a system blackout.

2. AEMO must&eepda level of generation in reserve, as a backip to manage situations such as a large
power plant unexpectedly disconnecting, or a transmission line failing leadingtthe same result. The
reserves are quickly called upon to fill the energy shortfall and avoid the system collapsing. During such
power system events DPV is also disconnecting, and as DPV continues to be instalted NEM is
approaching levels thatcould soon exceed the amount of generation held as a backup®. New inverter
capabilities are expected to mitigate this risk by preventing DPV from disconnectingut given no power
system anywhere in the world has been operated withhhe DPV penetration rates sen in Australia, it is
prudent to consider other risk mitigation measures.

LInteroperable refers to the ability to respond to remote communications and signals.

2 sland conditions refers to periods where South Australia is disconnected from the rest of NEM, potentially due to outagesiocidents at the
interconnector.

3See Appendi x 5 ElectricithFawe@deénsof QppoRtuhitiesat https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/
nem_es00/2020/2020 electricity-statement of-opportunities.pdf?la=en&hash=85DC43733822F2B03B23518229C6F1B2

© AEMO 2021| Smart Meter Capability Trial 3

n

SolL


https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/‌nem_esoo/2020/2020-electricity-statement-of-opportunities.pdf?la=en&hash=85DC43733822F2B03B23518229C6F1B2
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/‌nem_esoo/2020/2020-electricity-statement-of-opportunities.pdf?la=en&hash=85DC43733822F2B03B23518229C6F1B2

South Australiansmart meters have capability to managehese challengesby disconnecting the DPV either
directly or at consumess premises, which increassthe load available tokeep synchronous generators orline
or maintains the level of DPV in the system such that the level of baeckip generation kept in reservewould
not be exceeded.

Such operational measures would only be takein rare circumstanceswvhere the alternaive is expected to
place power system security at riskand all other operational and market measures have been exhausted.

In September2020, the installation of DPV with the ability to be remotely disconnected and reconnected
(6curtail edd) be dhANstralianenctesany e tgchnical im@emantation pathways is an
important measure to ensure the capability operates as required in an emergency.

On 14 March 2021, during a period of lovsystem loadand planned network outages, 1dnegawatts (MW) of
DPV was curtailed via these new mandatory requirementsontributing to the secure operation of the South
Australiannetwork?. As a scale comparison, large generators can exceed 600 MW; massidentialconsumers
have systems around Zkilowatts (KW)® in sizein their homes. This trial was conducted prior to this event

Design and scope of the trial

This trial tested thetechnial capabilitiesof meters, which are the focus of this report. The market reforms
required for consumers to engage in twesided markets are being developed under the Energy Security
Bo ar d@yPost FDZHrogrant. This program, at the request of energy Ministers is undertaking a future
market design process to esure the power system is able to continue the integration of renewable energy
and DER within a framework that is fiffor-purpose when it comes to these new technologies andully
benefiting from the capabilities they can deliver. This inades realising the potential to utilise flexible behind-
the-meter supply and demandoptions that consumers couldchoose to harnessand engage in atwo-sided
market to create value AEMO strongly supports the development of new marketsvhich could harnessthe
capability under trial in this report or mitigate its use for emergency purposesalong with transparent and
clear communication and market signallingn regards to any application.

Before the 14 March 202%&vent, the first phase of this trial establisted and tested the activation protocols
between network operators to enact DPV curtailment and the robustness afommunication capabilities of
the metersto deliver the actual response Thiswas trialledby the communication of test instructions from
AEMO to Network Service Providers (NSP$) Metering Coordinators, who then simulated remote capability
to disconnect and reconnectthe trial meters. The trial was designed such that n@wonsumerswere or could be
impacted by the simulation; thiswas achieved by usingoroxies to smulate the response on alive system
which meant there could be no impact to the consumer

The trial used 25,232 smart meters, representing 13% of all smart meters inuUflo Australia, with 48.5 MW of
additional load identified as coming into the system. Data provided indicates 50% of trial meters could
respond correctly to a signal within 60 seconds, with the remainder responding in under 13 minutes. This
response time iswell within that required in an emergency situation to prevent cascading failure.

With such capability proven andalreadyin place, ths demonstration paves the wayfor market development,

allowing consumers to benefit from their smart meters while enabling a coseffective approach for managing

power system security. New products can be considered around theoluntarypr ovi si on or avail ab
to avoid involuntary shedding, or even to offer voluntary and paid DPV curtailment as a hedge against

negative pool prices.These productscould minimise the need for emergency backstop mechanismsvhile

providing value to all energy users

This report will focus onthe outcomes of the end-to-end implementation of the test protocol from AEMO,
NSPs and Metering Coordinators, conducted earlier this year.Metering Coordinators voluntarily participated

in this trial to showcase existing unused capability in South Australia and the benefits and effectiveness of its
application. It is important to note these results demonstrate the effectiveness of smart meter disconnection

4 For more information, seehttps://aemo.com.au/newsroom/media-release/solar pv-curtailment-initiative- by-sa-government-supports-the-nem.
51,000 kW = 1 MW,

6 Seehttps://esb-post2025-market-design.aemc.gov.au/
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when applied in isolation, as occurred under the trial. In practice, control room measures to manage
minimum systemload may involve an interplay between a suite of capabilities, such as SA Power Netwaiks
Enhanced Voltage Management system, each of which witifluence the response of the other.

Aggregate visibility of DER at the time of minimumsystemload is essential to maximising the effectiveness of
the combined measures used to maintain power system security. Without this, the application of measures is
largely uncoordinated andlacks the ability to accuratelyreconstitute the nearreal time forecast to determine

if the system is expected toremain in a secure operating state.

Thisproxy test simulated the response of DPV to communications on a live s, providing detailed
understanding of the end-to-end implementation of the capability especially the performanceof
communication and robustness of response

Summary of key | earnings from the trial

1 Existing processes and smart meters can provide the epd and robustness of communications and
capability required to act as an emergency operating tool. The trial used existing manual implementation
methods; automation would significantly increase the speed and robustness of response.

1 Smart meter capabilitycould be harnessed to provide consumersiew markets and services.

91 Aggregate visibility of DER devices can be achieved via communications through smart metefidis
visibility included a detailed measuredlevel of responsewhich would enable system operators tomore
accurately forecastif the system was expected to remain ira secure state.

I The fastest performingMetering Coordinator performed the simulation successfully to 91% of their trial
fleet within 60 seconds.

Next steps

Phase 2 of thetrial will look into the capability for commercial sites to be curtailed using similar mechanisms,
by testing voluntary physical disconnection of DPV through communicationgrotocols.

The ESB Bost 2025 program is currently undertaking a market design pocess including how to activate
60two ded mar ket so

© AEMO 2021| Smart Meter Capability Trial 5
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1. Trial Phase 1 overview

1.1  Background

As the number ofDPVi nst al |l ed at househol ds (or 0 bteelpowerdystenh e met e
is increasingly sourcing generation from thesédPV resulting in a more distributed power system There are

two key risks emerging in the transitionfrom a centralisedto a distributed power system, both of which relate

to the ability to keep the power system in balance, or
i n a 0secur e wiighdAEMOhasrspecifie tesgponsildlitiesithe National Electricity Rules to

maintain).

The new power system operating challenges in maintaining security of a distributed power system are:

1. A minimum amount of system load is required to keep traditional power plants operating and providing
balandng services the power system currently cannot operate without. The majority of DPV is not
currently interoperable’ and as installation rates continueload levels are declining in every jurisdiction
across theNational Electricity Market (NENL In circunstances where jurisdictions are operating in an
island or under constrained interconnector conditiong, the minimum level of system load required to
keep large-scale traditional plants (synchronous generators) oitine is being approached. Breaching these
thresholds can result in the tripping of these generators and a system blackout.

2. AEMO must oOkeep6 a | evel o fup tg mamage stuationsrsuch as alarges er v e , a
power plant unexpectedly disconnecting, or a transmission line failing &ding to the same result. The
reserves are quickly called upon to fill the energy shortfall and avoid the system collapsing. During such
power system events DPV is also disconnecting, and as DPV continues to be installed the NEM is
approaching levels thatcould soon exceed the amount of generation held as a backip®. New inverter
capabilities are expected to mitigate this risk by preventing DPV from disconnecting, but given no power
system anywhere in the world has been operated with the DPV penetration tas seen in Australia, it is
prudent to consider other risk mitigation measures.

1.2  Trialobjectives

Minimum systemload and the unintended disconnection of distributed photovoltaics (DPVd household

solar) during system disturbancesare emerging as imminent risks to power system security in South Australia
and are emerging asrisksquickly in other jurisdictions. This Smart Meter Capability trial ( 6 t sougatltodest
new operational capability as another tool to contribute to the management of theserisks (which are detailed
above) and to demonstrate the functionality for market and consumer benefits

Phase ltargeted the development and testing of metering capability and protocols to enable the emergency
shedding of consumerswith DPV, to support power system security All testswere smulated and there was
zero impact on consumers a key objectiveof the trial.

Theaim wasto gain an understanding of the end-to-end communication performance robustness of
response and demonstration of smart meter capability as a power system operating tool that could also be
used by consumersto engage in new markets Table 1displaysa breakdown of the objectivesand resultsfor
the Phase 1 trial.

7 Interoperable refers to the ability to respond to remote communications and signals.
8 sland conditions refers to periods where South Austradiis disconnected from the rest of NEM, potentially due to outages or incidents at the
interconnector.

°See Appendi x 5 ElectricithFEawe@dénsof QppoRtuhitiesat https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/
nem_eso0/2020/2020 electricity-statement of-opportunities.pdf?la=en&hash=85DC43733822F2B03B23518229C6F.1B2

© AEMO 2021| Smart Meter Capability Trial 8


https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/‌nem_esoo/2020/2020-electricity-statement-of-opportunities.pdf?la=en&hash=85DC43733822F2B03B23518229C6F1B2
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/‌nem_esoo/2020/2020-electricity-statement-of-opportunities.pdf?la=en&hash=85DC43733822F2B03B23518229C6F1B2

Table 1 Summary of objectives of trial

Establish the protocols required to Yes 9 Protocols were developed over a number of joint workshops

remotely shed and restore with all participants of the trial
selected consumer sites (AEMO & o
Transmission Network Service 1 Phone calls were used as the mode of communication

Provider [TNSR & Distribution between all parties (AEMGD TNSP, TI$Pd DNSP, DNSF
Network Service Pro vider [DNSH & Metering Coordinators).
Metering Coordinator)

9 Emails were used for traceability of the trial

9 Scripting was developed and agreed

Provide market participants and Yes 9 Draft Market Notices were deliveredvia emailto registered
interested stakeholders with market participants who requested information on when this

visibigty of this capability being testing was conducted (see exampléppendix Al).
teste:

Provide greater understanding of Yes 9 Proxy provided feedback that the response has been actioned

the capabilities and time of .
response from Metering 1 Speed of response data was provided after the test (some

Coordin ators to consumers & s m4 Metering Coordinators could provide this feedback with
INEEE response of action)

Demonstrate the benefit s of this Yes 9 The trial indicates that &rgeted curtailment via the meter
capability to  consumers and the could reduce the number of consumersdisconnected

market approximately a quarter of the number ofconsumersmay be
impacted, compared to traditional 6 f eeder 8 |.eve

9 Success of the capability demonstrates opportunitiefor the
development of voluntary load marketsand hedging
opportunities where generation and flexible load are isolated
at the meter for individual response

1.2.1 Tria description

Phase 1 of the trial focused on collaborationvith trial participants to jointly develop documented protocols
and review existingmetering capabilitiesto support the implementation of operational arrangementsfor DPV
curtailment. The protocds and capabilitieswould provide an avenue forthe system operator to give direction
to Network Service ProvidersNSP$, and NSPsto Metering Coordinators, to remotely shed and restore
selectedresidential consumer sites with minimal reattime impact to consumers Note that Phase 1 of the trial
did not include commercial sites due to alternative metering arrangements in place at such sites.

The trial was undertaken tounderstand any shortcomings of the proposed potocols and capabilitiesin
supporting power system security during rare emergency conditions

This was a o6proxydo trial t o fransAENM M| TrarsmissibrhNetwarkoSerwiog n i ¢ at i C
Provider (TNSB 06 Distribution Network Service Provide(DNSP 6 Metering Coordinators, and the protocols

to simulate premise shedding via smart metersScripted phone calls wereused between the participants, with

the Metering Coordinators sending aproxy signal to the meter to test the disconnectand reconnect

functionality. Thisproxy signalwas selected to ensurehe trial did not impact consumers.

The trial did not involve:

1 Physical disconnection and reconnection otonsumer sites becausecapability was demonstrated through
a simulated response on live systems only (no sites or DRMere shed/restored through the trial).

1 Any commercial arrangements between the parties with respect to accessirtge smart meter capabilities
(there were no payments made byany party under the trial).

1 Any regulatory framework changes(this trial was a Proof of Concept conducted within the existing
regulatory environment).

© AEMO 2021| Smart Meter Capability Trial 9



1.3  Trialparticipants

Participation by allPhase Irial participants wasvoluntary. Table 2 lists he participants and theirroles.

Table 2 Trial participants and role s

AEMO 1 Developing and coordinating the trial. Chair and secretariat services for the running of workshops
documenting and communicaing the protocol.

TNSPO ElectraNet i Participate and collaborate in the development of the operational protocat in workshops.

i Follow and execute the developed protocol and provide AEMO with datasets following each test.

DNSPd SA Power i Participate and collaborate in the development of the operational protocas in workshops.

Networks (SAPN
( ) i Follow and execute the developed protocol and provideElectraNetwith datasets following each

test.

Metering Coordinators o i Participate and collaborate in the development of the operational protocat in workshops.
Intellihub 1 Execute the developed protocol and provide AEMO with datasets followinthe test.
PlusSs
Metropolis
Spotless

Vector

Metering Data Provider o 1 SecureMetering wasthe Metering Data Provider for Spotless.
Secure Metering

1.4 Consumer engagement , stakeholder engagement ,and
b enefits

Phase 1 othe trial consisted of engagement with the voluntary participantdancluding AEMO ¢rial lead),
ElectraNet,SA Power Networks(SAPN)and Metering Coordinators. AEMOalsoran a series of briefing
sessiors for interested stakeholders, such aglectricity retailersand consumer groups to raise awarenes®f
the trial and outline the objectives It was identified thatconsumer and other stakeholders would not be
impacted by the trial, so no direct engagementwas requiredduring this phase

As a result ofthe workshops,the trial was able toprovide valuable insights intothe potential benefits and
value of utilising existing installedsmart meters. The extent to whiclthe trial outcomes contributed to better
understanding or realising this potential is outlined inTable 3.

Table 3 Potential benefit and value of trial outcomes

Potential benefit/value Impact/ commentary

DERuvisibility improvements i The remotely read smart meters (type 4 meters undeNational Electricity Rules
[NER chapter 7) provided a statistically valid sample of the population. These
meters provided load profiles at 5 and/or 30-minute intervals. There were
some differences withthe use of instantaneous read event datgas it was
averaged over the interval (sed-igure 9.

1 Itis believed that 5minute data feeds ofaggregate actual DPV (gross)
generation in aggregate is critical when this tool is used irconjunction with
other tools, and this will be explored in future trial phases.

© AEMO 2021| Smart Meter Capability Trial 1C



Potential benefit/value

Managed DPV generation of this nature
could present aviable option as a DER
market

Reduction in the number of consumers
which might be impacted  during
interventions for power system security

Approach ¢ ould be effective for other
jurisdictions

Understanding of the requirements and
mechanisms required for the current
capabilities to participate in  Reliability and
Emergency Reserve Trader (RERY, Lack of
Reserve (LOR) or for market purposes

Impact/ commentary

i The capability functioned successfullgnd within timeframes required for

market and operationalresponses.

Thisphase of the trial highlighted an efficient way for networksto manage load
to support power system securityobjectivesduring emergenciesd using a
targeted rather than blanket shedding approach

It is concluded that the protocols and capabilities wouldwork in other
jurisdictions.However further considerationin Victoria would be required to
understand any differences in the implementation and capabilities o¥ictorian
Advanced Metering Infrastructure AMI) smart meters compared to Power of
Choice meters in the resiof the NEM (asused in this trial)

Communication andresponsewere key outcomes of this trial. Current systems
and processes were found to be suitablevithin the trial. However, if business as
usual BAU) arrangements wereto be establishedthe systems and processes
may need further development to enable automatedcapability and more fit for
purpose measurement & verification models.

The outcomes of this trialprovide an opportunity to broaden industry understanding of the latent capabilities
in smart meters that havepotential to support power system security and unlock additional value for

consumers

AEMO considersthat the broader implementation of mechanisms and markets delivering power system
security services will require broacengagement and understanding of impacts and benefits toconsumers

and industry.

2. Protocol evaluation

2.1  Trialprotocol map

Figure 1showsa high-level interaction and process diagram for the operational protocolused in the trial. It
was agreed that all communications in the trial were to be conductediia phone calls with follow up emails

for traceability.

The protocol begins with AEMO providing an instruction to initiate the proxy to simulat the response This
instruction translates to a direction from both ElectraNet andSAPN ,which is ultimately provided to the
Metering Coordinators. Metering Coordinators then initiate the proxy to test the communication to their
metering fleet participating in the trial. Thischain of communication reflects existing rolesand responsibilities
in network and broader power system operation.

Each of the processes ndi cat ed

the results are summasedin Table 4.

© AEMO 2021| Smart Meter Capability Trial
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Figure 1 Focus of trial to test protocol for simulated response from smart meters highlighting the protocol
steps
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Table 4 Operational protocol process assessment

Step Process Was this Commentary
successful?

AEMO Control Room phones ElectraNet Yes AEMO used control room staff outside of the control room as
Control Room. proxy of AEMO Control Roomd ElectraNet agreed to this
arrangement and confirmed numbers prior to test

ElectraNet Control Room receives Yes Approved scripts were developed and agreed by AEMO and
instruction from AEMO to activate simulated ElectraNet during coordination workshop

proxy for the shedding of whole customer

sites with DPV

proxy for the shedding of whole customer
sites with DPV

Email of Market Participant Notice Yes Appendix A1l (for Market Participant Notice)
3 ElectraNet Control Room phonesSA Power  Yes Control Room to Control Room communications
Networks Control Room. authenticated the caller and receiver
4 SAPNControl Room receives direction from Yes Approved scripts were developed and agreed for use
ElectraNet to activate simulated proxy for between ElectraNet andSAPN during coordination workshop.
the shedding of whole customer sites with
DPV.
5 SAPNTestCoordinators phone Metering Yes All five Metering Coordinatorsdphone calls were able to be
Coordinators. completed in a timely mannerd however it did highlight that
some SAPN phones were unable to contact international
numbers.
Metering Coordinators receive direction Yes Approved scripts were developed and agreed betweerSAPN
from SAPNto activate simulated proxy for and all five Metering Coordinators during coordination
the shedding of whole customer sites with workshop.
DPV.
Email of direction from SAPNto activate Yes Appendix Al.2 (for Email for traceability)
simulated proxy for the shedding of whole
customer stes with DPV.
Metering Coordinators activated simulated  Yes 100% of Metering Coordinators activated the response

© AEMO 2021| Smart Meter Capability Trial 1z



Process

Was this Commentary

successful?

Metering Coordinators reported back by Yes Multiple Metering Coordinators (80%) provided a response
phone SAPN that direction has been that was achieved rapidlywhile one Metering Coordinator
followed. (20%) response was relatively slower

Metering Coordinators (80%) times were very consistent at
1®15 minutes

Email from Metering Coordinators toSAPN  Yes Appendix Al.2 (for Email for traceability)
that direction has been followed

SAPNreported back by phone ElectraNet Yes
that direction has been followed

ElectraNet reported back by phone AEMO  Yes
that instruction has been followed

Logs of the interactions were kept by all participantsluring the trial. Each interaction of the protocol was
mapped for both the activation of the proxy and the restoration (cancelation of the proxy); see Figure 2 and
Figure 3respectively

The overall time for AEMO to receivahe confirmation of the simulated instructions from ElectraNet wason
average less than30 minutes. Thistiming meets AEMO3 s r e ( u o manage thd return of the system to
a secure stateand for the capability to be usedas a market for consumerbenefits.

Figure 2 Timing of the chain of command for proxy operation

14:01 14:04 14:05 14:08 14:09 14:11 14:12 14:17 14:20 14:21 MarketTime

‘)AEMO 1 Confirmed similated Instruction | 0 i i | | |
! H (@14:38) | ! | | | | |
Instruction EIectraNet WD | | ; | ; :
for \\ : Confirmed slmulated Direction 3 : ; ‘ : :
proxy (@14:35) ! ! | 1
operation SAPN Q 1 : 3 ! ' !
R | : | | : :
Direction \ ﬁ | | | ! i |
for proxy ‘ i i i | ' i |
operation <1 min i 0 i ' i Conf;rmed Proxy i
S | 1 | s | O |
M C1 Initiated Proxy \\ i E H i . \\ i
<lmin | : i 1 <1 min :
i Call Failed | | RN Conﬂrmed Proxy : ]
O : AN : :
Mc2 B e \I ; e
H i i Initiated mey | |

@ % 3 i ; 1 r‘m i Canfir(lned Proxy

M C 3 Initiated Proxy 3 E : ! E

<lmin | i i i i i i B
' ; ! ' ' ! <1 min
M C4 ; Initiated Pr(‘Jxv : : ;

\\ } L : donfirmed Proxy | J E
Initiated Proxv i @ 3 E E
MC5 - Tdmin 3 | 3 3 ! : '

|
i i i | <1 min i i
' | | ; i i
i . |

i

* Call failed due to SAPN inability to phone international numbers on someSAPN phones. Metering Coordinatord €ontrol room is
located in New Zealand

© AEMO 2021| Smart Meter Capability Trial 18



Figure 3 Timing of the chain of command for proxy cancel operation

14:38 14:40 14:45 14:42 14:43 14:44 14:55 14:56 14:57  MarketTime
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for SAPN ! (@14:58) ! ! ; : ‘
restoration Direction ﬁ ! : ! ' ' '
proxy for \ ! : ' ! ' ‘
operation restoration | ! ! '
proxy Conflrmed Restoration i i ' i
operation ! ] /
N ‘ 1 : : :
M C1 Restoration Proxy \ - , i i i |

<1 min i i i | ¢onflrmed Restoration
; @ ; : call Falled ; f
> ! ' !

: : BN - GO
M C 2 E Restaratid‘n PN ; “ 5

Conflrrned Restoration

i
1 1 \ I
) | : 3 : |
i i
) L : : ) !
M C 3 Restoration Proxy i W ' '
<1 min : i 1 <1 min i |
‘ | Confirmed Restoratlon } : %
Q. ‘ '
ey | ‘ |
i i
M C 4 Restoration | Proxy ' i | i
1 min y : : i
m. Confirmed Restoratidn | 1
Q : : 3 | : ]
7 i i i
Restoration Proxv @ i \ H
T 1 1 1
i ] i i
i |

MCS E <1 min i

i
i
! ' <1 min : i !
i ] i i
i i

* Call failed due toSAP N @nability to phone international numbers on someSAPN phones. Metering Coordinatord €ontrol room is
located in New Zealand.

3. Advanced Metering
Infrastructure evaluation

The following attributes formed part of the assessment for develogng trial metrics for metering
communication evaluation:

1 Number of meters within trial.
1 Speed and robustness of communication.

1 Simulation type and the megawatts delivered.

3.1 Number of meters within trial

Each Metering Coordinator had preselectedh sampleset from its metering fleet installed in South Australia.

Thesesmart meters were allremotely read type 4 metersas defined in chapter 7 of theNational Electricity
Rules(NER)A total of 25,232smart meters were part of Phase 1 of this triglFigure 4showsthe number of
meters from each Metering Coordinator.
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Figure 4
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Note: For the purpose ofresults, Metering Coordinators have been dddentified as MC1- MC5.

From each of thetrial selectedmeters, a load profile wasthen produced from market-supplied data. This
sample fleet of metersrepresented 13% ofall installed South Australian smart meters, and Figure 5confirms
that it is a statistically representative sample, meaning the trialrepresents a responserate which is reflective
of that which would occur if the capability were available fleet wide

Figure 5 Net generating National Metering Identifiers  (NMIs) comparison: all small residential S outh
Australian NMls and NMls contacted during trial
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The test was conducted on Thursday 28anuary 2024t 14:00 market time(14:30Australian Central Daylight

Time [ACDT]). The solaroutput for this day was compared to historical yearlyminimum demand days (see
Figure 6).

Figure 6 Aggregated net import and export power  at South Australia sites with DPV
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=200

=250 A

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Time of Day HH:MM
w02 Oct 2017 (69,849) === 10 Nov 2019 (146,275) 28 Jan 2021 (192,771)
w21 Oct 2018 (99,434) 11 Oct 2020 (182,233) Test Duration on 28 Jan

The two curves for each dayare aggregated separaked net generation and net load customer sites.

Solar export fromconsumerswith DPV was on track to exceed the previously recorded minimuraystem load
day (11 October 2020), however some high cloud rolled through South Australia at approximately 13:00 ACDT
which decreased DPV produdbn by around 50 megawatts (MW). This solar production reduction was
confirmed and proved to be consistent by reviewing the overall South AustraliaPV generation profile (see
Figure 7). The level of response received from the proxy curtailment command is outlined in SectioB.3.

Figure 7 South Australia DPV generation, 28 January 2021
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