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18 November 2021

Attention: Amendment of the Market Ancillary Service Specification (MASS) - DER and General consultation
Australian Energy Market Operator (AEMO)
Via e-mail: mass.consultation@aemo.com.au

sonnen Australia Pty Ltd - Amendment of the Market Ancillary Service Specification (MASS) - response to
second draft determination

sonnenis at the forefront of innovative, well-engineeredhome energy storage systemsand services
empowering energy choice and contributing towards a healthierplanet for local communitiesin markets
including Australia, Germany, Great Britain, Italy and the USA. sonnen Australiaisa registered Demand
Response Service Provider (DRSP), and our Virtual Power Plant (VPP) technology provides Frequency Control
Ancillary Services (FCAS)in NSW under the AEMO/ARENAVPP Demonstration Program, and South Australia
under the Market Ancillary Services Specification framework (MASS).

sonnen’s VPP technology isunique. Our VPP technology provides ‘closed-loop controlled’ and predictable
responses to fluctuationsin power system frequency to meet the needs of contemporary power systems tasked
withincorporating growingamounts of variable renewable generationresources and achievesthisat an

efficientlowincremental cost by utilising Distributed Energy Resources(DER).

Creatinga privileged class of participants

sonnenis the only Market Participantthat operates underboth the VPP Demonstration Program and the MASS

frameworkswhich provides sonnen an unique and informed perspectiveon AEMO’s proposals.

Both sonnen VPP clusters utilise identical hardware and VPP coordination capabilities but deliver vastly differing
market opportunities (Table 1.

VPP cluster Regulatory Framework | Market registration
and jurisdiction

VPP Demonstration Program, NSW | 6 contingency FCAS services

MASS framework, SA 2 lower contingency FCAS services

Table 1. Comparison of VPP Demonstration Programand MASS opportunities for identical resources
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Comparing an equivalent numberof aggregated batteries under each framework, and the technical and
jurisdictional regulatory benefits affordedto VPP Demonstration Program participants the value of market

revenue streamsisvastly different.

Foreach day the VPP Demonstration Program framework is permitted to exist,
value is transferred to a privileged class of Market Participants at the expense of
those who compete onthe level playing field provided by the MASS.

AEMO has not made a substantive justification for continued supportof the VPP Demonstration Program
framework. The currentand futurevalue transferred away from other Market Participants has been glossed
over,and over time the consequential lessening of competition has not been quantitatively addressed. The VPP
Demonstration Programhasfailed to substantiallyinformthe development of the MASS as such it serves no
continued purpose.

sonnenstrongly reject any proposal to implementa VPP Demonstration

Program Transitional Arrangement.

The renewable energy transitionis occurring too quickly and the requlatory update cycle too slowfor good

policy to be developed by iteration.

The MASS update consultation has been vastly more successful than the Demonstration Programin engaging
with currentand future DERFCAS service providers. sonnen acknowledge the detail and breadth of input from
stakeholdersand the significant effort of AEMO staff and consultantsin engaging with submissions.

Despite the significant effort of all those involved, many conclusionsinforming the draft determineare based
on substantiallyincompleteand/or qualitative assessments.

sonnenis strongly of the view that further analysis is required to deliver a robust determination
that will drive efficientinvestmentin the provision of FCAS from DER. The determination of the
DER elements of the MASS update should be delayed until the gaps in quantitative analysis can be
addressed. The renewable energy transitionis occurring too quickly, and regulatory update cycle
too slow, for good policy to be developed by iteration.

sonnen are not satisfied that AEMO has achieved justifiableand workable conclusions with respectto:

Optimising the available DER from residential consumers
Establishing alevel playing field to encourage new entrants and support innovation

These failuresriskincreasing FCAS costs to consumers and reducing the benefits that resource diversity brings

to improving power system resilience.
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Movingfrom theory to practice

The studies by University of Melbourne have been scopedtoyieldinsights necessaryfor establishingan
appropriate delivery validation framework. However, scope limitations have resulted in findings that do not
adequately addressall factorseffecting the implementationof a practical validation framework.

Furthermore,sonnen and other stakeholders have queried how to apply the draft MASS frequency
measurementaccuracy specificationsin practice.

Toensure the proposed validation framework is robust sonnen recommend that:

1. the Rate of Change of Frequency (RoCoF) method is subjected to a sensitivity analysis addressing
the impact of dynamic errors in practical frequency estimation, as utilising the derivative of
frequency (df/dt) can accentuate errors that arising from poor performance in frequency tracking
by certain frequency estimation algorithms. The UoM report does not provide insightsinto the
impact on estimation of Frequency Disturbance Time (FDT) and delivery quantity estimation errors
arising from:

e Frequencymeasurement errorsdue todynamic response and power system noise impacts

e Timingjitterinupdaterates
2. the MASS frequency accuracy specification be amended to codify the maintenance of accuracy
under predefined power system noise and RoCoF criteria.

Yours faithfully,
/] 1.7 (0
A5 Agerl

Alister Alford
Director, Wholesaleand Flexibility Markets
sonnen Australia Pty Ltd
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Establishing a level playing field to encourage new entrants and support
Innovation

sonnen encourages AEMO to take away the ‘training wheels’ and let DER competeon a level playing field with
other MASS service providers.

sonnenis strongly of the view that given the significantpace of the renewableenergy transition occurring at a
distribution and transmission network level any transitional arrangements for VPP Demonstration Program
participantswill hinderthe recognition of DER asa genuine solution to the challenges facing the broader

market.

Under the VPP Demonstration Program framework AEMO has no obligation to place the investment of
incumbents ahead of new entrants. sonnen committed resources to the VPP Demonstration programwithout
commitments tofuture marketaccess. The Demonstration Program existed to support informing the evolution
of the MASS but has failed to be an effective tool for doing so.

While sonnen disagrees with AEMO’s decision to abandon the distinguishing features of the VPP Demonstration
Program specification (for examplemeasurementpoint location), we strongly believethe transitional
mechanism will distort the marketin favour of the incumbent VPP Demonstration Program participants at a
critical timefor the development of the industry.

If the proposed Transitional Arrangementisimplemented sonnen expectit will be sound commercial behaviour
for participantstoreplenish theirportfolios to the point that there are sufficientassetsto ensure the registered
capacity inthefast servicesis constantly available to the market.

Given that value derived from fast (R6, L&) servicesistypically higher than the slow and delayed services, those
VPP Demonstration Program participants with underutilised registered capacity will gain a greater marginal net
benefit from placinganew assetintoa VPP Demonstration program cluster than a MASS participantwould
receive for an identically performing asset.

Broader availability of low-cost, proven, and robust MASS compliant high speed event recorders and supporting
ITinfrastructure solutions will address thisgap over time, however market share lost to privileged VPP
DemonstrationProgram participantsin the interimreduces the prospects of competitorsreaching commercial
scale.

The greater marginal benefitwill assist VPP Demonstration Program participants to maintain marketing and
sales momentumwhile othersare developing MASS compliant solutions. MASS compliant participants will be at
a competitivedisadvantage until the Transitional Arrangements terminate, or the VPP Demonstration Program
clusterscompletely utilise theirregistered capabilities.
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Optimising the available DER from residential consumers

sonnen’sremains strongly committed to our position that measurement of FCAS delivery by DER at the device

levelis the most efficientapproachinthe long-term interests of consumers.

AEMO’s preference of measurement at the ‘connection point’ may improvethe validation certainty of delivered

quantitiesin limited circumstances, but this comes at the expense of failing to minimise the value of resources

required todeliver agiven level of output.

AEMO has not provided quantitativeanalysis demonstrating the ‘expected” cost of uncertainty in delivery (for

example, the amount of additional FCAS enablement,if any, required to address uncertainty) exceeds the

benefit of reduced hardwareand installation costs from measurements at the device.

In addition to the absence of quantitative evidenceto support AEMO’s conclusions, sonnen has listed in Table 2

further responsesto AEMO’s evaluation.

AEMO’sevaluation

sonnen’scomments

FCAS is necessary for the power system to manage
disparitiesin supply and demand on a continuous
basis. AEMO needs to know how much energyis
being produced and consumed at all times, and these

measurements are taken at the connection points.

AEMO donot have accessto real-time connection
point data for most distribution network connected
loads/generations. AEMOrely on aggregate data
(such as bulk supply point data) to manage disparities
in supply and demand. AEMO have not demonstrated
the relevance of this statementto distribution
network connected DER.

In certain circumstances, they could counter each
other’s contribution to FCAS, negating any benefit to
the power system which, as DER penetration grows,

could have a significantimpact.

No quantitativebased assessment has been provided
by AEMO to demonstrate that potential counter-
productive behaviour of other behind themeter
devices might increase to the point of ‘significant
impact’.

No ‘efficient frontier’ hasbeen described balancing
lower cost of FCAS provision with the level of risk
posed by other devicesthat are detrimental tothe
value of FCAS provided.

Table 2. Location of measurement point for FCAS provided by DER

1 Expectedor probability weighted outcome rather than low probability maximum risk limit.
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Clear and unambiguous technical requirements for stakeholders to
develop hardware

DERhardware developers typically have product development cycles of 3years or longer. Changesto technical
requirementsand/or interpretation of technical requirements create risksfor DER hardwaredevelopers such as
sonnen. sonnenis concerned that the MASS frequency measurement accuracy specification isopen to various
interpretations.

Frequency Measurement Accuracy for FCAS delivered by DER

As AEMO have disregarded sonnen’s concerns regarding the cost impactof frequency measurementaccuracy

expressed in our prior submission? we are restating and elaborating on our earlier feedback.

During the 2™stage consultation AEMO sought feedbackfrom stakeholders on the cost of high-speed event
recorder solutions suitable for DERinstallations. Cost estimates varied greatly, and sonnen’s previous
submission attributedthe likely cause of widely varying engineering cost estimates to stakeholdersforming
different viewson the requiredrobustness of frequency estimates under noisy and high RoCoF conditions.

sonnen has observed behaviour within our VPP clusters consistentwith local power system noise impacting
frequency measurements. To ensure delivery of a dependable distributed FCAS resource sonnen’s VPP
controller continuously examines quality indicatorsin the 1second data stream from batteriestoremove
devicesfrom the resource pool that may not provide a predictable FCAS response. sonnen has observedinits
fleet, batteryinstallations with sporadic poor quality frequency measurements that persist afterhardware
exchanges. Inthese instances, sonnen have concluded that real world networkconditions are having a
significant impact the performance of frequency measurement algorithms.

Frequency measurement does not escape the classical engineering optimisation paradigm:
e Lowcost,robust,and accurate. Choose any two.

Many low-cost frequency measurement implementations, such as those suggested by other stakeholdersin
earlier consultationstages, risk failing to maintain adequate accuracy (error <0.01Hz) under high Rate of
Change of Frequency (RoCoF), inthe presence of noise or voltage waveform distortions

Delivering ahigh update rate (i.e., 50ms), high RoCoF tolerant, fast settling, and robust frequency estimate that
maintainsadequate accuracy under dynamicand noisy conditions requires both a suitably responsive estimation
algorithm utilisinghigh sample ratesin conjunctionwith digitalfiltering and conditioninglogic to remove

implausible estimation artifacts (particularly those introduced by impulse noise sources).

2 MASS Consultation — Third stage consultation forum — summary of discussions 4.2 —  AEMO noted thatithad not
consideredrevisiting the accuracyrequirements for frequency, notingthat VPP trial participants had notraisedthis as
a barrier to entry in FCASmarkets and it had not been raised in submissions.’
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Sophisticated frequency measurementalgorithms, digitalfiltering and state estimationalgorithms typically rely
on more costly Digital Signal Processing hardware.

Sophisticated instrumentation,such as the high-speed recordersutilised by VPP Demonstration Program
participantsto provide areference 50ms frequency record achieve adequate settling of frequency estimates
within 50ms, but at a high cost that cannot be replicated on distributed installations.

The proposed revised MASS does not provide adequate guidance on the need to maintain accuracy of
frequency measurements under dynamic conditions typically experienced during contingency events. The
‘standard ramp’ described in the MASS does not reflect actualcontingency events.

ASINZS 4777.2:2020 inverter frequency response time and accuracy requirements are not a reasonable proxy

for MASS requirementsand address separate needs

Standardssuchas IEEE C37.118.1- 201 targeting grid synchrophasor measurement have attempted to address
frequency measurementperformance under dynamic power system conditions and may provide guidance on

how AEMO can specify dynamic performanceexpectations.
Recommendation

1. Amend revised MASS to specify the power system conditions that thefrequency estimate error must be
maintained at less or equal to 0.01Hz. sonnen require a response to this matter to avoid wasting
development costs.

2. Establish a public record of measurement devices that have demonstrated compliance with MASS
measurementaccuracy specifications toreduce the incidence of duplicate testing of performance.
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