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Disclaimer

This report has been prepared for the Suburban Land Agency (ACT Government) as
outlined in the Request for Quotation. The services provided in connection with this
engagement comprise an advisory engagement, which is not subject to Australian
Auditing Standards or Australian Standards on Review or Assurance Engagements, and
consequently no opinions or conclusions intended to convey assurance have been
expressed.

Energy Synapse acts in a professional manner and exercises all reasonable skill and care
in the provision of its professional services. This report has been commissioned by and
prepared for the exclusive use of the Suburban Land Agency . It is subject to and issued
in accordance with the agreement between the Suburban Land Agency and Energy
Synapse. Energy Synapse is not responsible for any liability and accepts no
responsibility whatsoever ar ising from the misapplication or misinterpretation by third
parties of the contents of this report.

Except where expressly stated, Energy Synapse does not attempt to verify the
accuracy, validity or comprehensiveness of any information supplied to Energy S ynapse
for its reports. We have indicated within this report the sources of the information
provided. We are under no obligation in any circumstance to update this report, in either
oral or written form, for events occurring after the report has been issue d in final form.

The findings in this report have been formed on the above basis.

All queries related to the content, or to any use of this report should be addressed to
Marija Petkovic and emailed via info@energysynapse.com.au
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1 Summary of the engagement

The Suburban Land Agency (SLA) is investigating the business case for community -
scale batteries in a greenfield suburb called Jacka, which is located in the north of the
Australian Capital Territory (ACT).

The SLA has been working with Evoenergy, the Australian National University (ANU),

and other industry stakeholders, which has resulted in a Feasibility Study [1] and a
Concept Design Workshop [2]. The SLA has also conducted a Market Sounding process,
which sought industry input into the design and development of the Initiative.

Energy Synapse has been engaged to perform the following tasks:
1 Qualitative independent review of the Feasibility Study and Concept Design

Workshop.

1 Mapping the value streams for the following commercial models for community -
scale batteries:
Retailer owned and operated model
Distribution Network Service Provider (DNSP) owned and operated mod el
Community owned and operated model
Third- party (non - retailer) owned and operated model

1 Summarising and analysing the responses from the Market Sounding process.

1 Providing recommendations for a future procurement process.

This report summarises the no n- confidential parts of the Energy Synapse review.
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2 Background

The SLA is seeking to make the next stage of Jacka an innovative , sustainable suburb

with no reticulated gas network, making it the z Z ! firgs fully electric suburb. High
electrification and high rooftop solar penetraton é G G0éegx0il Hé ExGT 0H éA
and will create challenges for the distribution netw ork. To manage this, the suburb has

been designed to incorporate community - scale battery storage, with space allocated at

each of the distribution substation pad mounts within the suburb

This Initiative is part of the z Z ! Su&ainability Strategy 2021 - 25 and addresses multiple
ACT Government objectives, including:
1 Supporting suburb - level electrification and transition away from gas .

f zT 8¢ EHéAa Hgx ! . CéijxEAaxAHAwWG LxEE& xaéeG
Increasing and supporting high penetration of renewable energy
generation.

Delivering zero emissions suburbs.
1 Improving local grid reliability .
1 Delivering benefits to the community .
1 Supporting knowledge sharing to help overcome barriers and challenges for the
deployment of community -scale batteries, including :

Research and Development around distribution network services and
trade - offs with market services .
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3 Review of feasibility study  and concept design workshop

Energy Synapse has performed an independent qualitative review of the feasibility
study [1] and the concept design workshop [2] carried out by the Australian National
University (ANU). Our high-level findings are summarised below.

3.1 Community -scale vs household batteries

The feasibility study found that community -scale batteries can provide more effective
local energy management in distribution networks when compared with household
batteries of an equivalent total capacity.

Energy Synapse has not been engaged to perform any modelling for this Initiative .
However, based on our experience, this is likely to be true. Community -scale storage is
generally better suited to optimise power flows on an aggregate suburb level.

3.2 Multiple vs single community battery

The feasibility study found that multiple community -scale batteries installed on the low
voltage network would provide the best daily demand management. The study appears
to recommend multiple community - scale batteries in Jacka, on this basis.

We would recommend for this conc lusion to be given more consideration, as it does not
seem to take into account the extra cost and complexity that would come from multiple
installations. This concern was also raised by some respondents in the Market Sounding
process. For example, one respondent highlighted that the proposed five battery
installations would essentially equate to five different projects, with five different grid
connection processes, and installation crews who would need to repeat work five
different times. It is unclear how much consideration was given to these barriers in the
study.

Furthermore, from a network benefit perspective, it is generally more valuable to be
optimising for a reduction in the coincident peak demand rather than daily demand
management.

3.3 Optimisation of battery sizing

The feasibility study recommended 928 kWh of storage capacity for the battery.
However, this does not appear to be fully optimised in terms of th e cost structure and
revenue streams. For example, battery costs tend to scale differently across the
dimensions of power and energy. Increasing energy (kWh) tends to be less expensive
compared with increasing power (kW).The potential for capturing revenue from energy
arbitrage and frequency control ancillary services ( FCAS) also scales non-linearly across
different battery configurations.
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Furthermore, the study estimated that a 928 kWh system would achieve a reduction in
energy imports/exports of only 20%. This seems too low to be able to achieve the
objectives of the Initiative .

Based on our experience, a storage duration of two to three hours is likely to be more
attractive from a cost/benefit perspective  for this particular application . Furthermore,
the total capacity of the batteries should be at least 1 MW (ideally 2+ MW) to allow for
easier participation in FCAS markets. As suggested by respondents in the Market
Sounding process, the battery should be no larger than 5 MW to allow for an easier
connection and registration process.

3.4 Household billing schemes

The Concept Design Workshop recommended a community model where all households
EAEHeél éeAAx-¢ At AIAAGEE HAAO ExI xeéijx Ant@@aAdd 34
electricity bill, based on the retailer passing through the reduced network tariff.

In a retailer owned/operated model, residents would need to sign up to the retailer that

is operating the community -scale battery. Energy Synapse would suggest that a

jeal AHAERw 1 GEBlxax JéT 0iOthis scendrig ardl xaull Ibé better

aligned with the intent of Power of Choice regulations.

LA g Te acoxt JeTao 1 x 1 xHpayE (norGietdilerx O HE
owned/operated model where the third -party does not have an electricity billing
relationship with the consumer.

i¢cx . CAI x8H 4xGéaA +CEa@lGE cEGAINRLE G GCA® A c¢&AE Hx A
consumers to receive the financial benefits from the community - scale batteries. Energy

Synapse agrees that well - structured on -bill savings can offer advantages in terms of

being intuitive and easy to understand by consumers. However, we were concerned

that the Concept Design Workshop only mentioned the retailer passing through the

reduced network tariff . We consider this to be a major issue as it implies that all other

value streams would be 100% held by the retailer. In order to achieve an equitable
distribution of benefits to all stakeholders, it will be important to include a portion of

energy arbitrage and FCAS revenue in any pass-through mechanism for the
community.

3.5 Multiple value streams

Energy Synapse agrees with the findings in the Concept Design Workshop, which
suggest that the commercial feasibility of community -scale batteries will depend on
their ability to provide multiple services.
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The Concept Design Workshop made several warnings about the competing nature of
these services. Battery services certainly can be in competition; however, it is important
to note that they are also often complementary Furthermore, battery operation should

I x jéxiJx0O Hc¢EET &gt HtexaelCAAGecAa €4 alaoaHne
providing one service at a time.

For example, charging the battery with locally produced solar PV will mean that the
battery has power ready to discharge in late afternoon and evening when wholesale
prices are high and fossil fuel generators ramp up to fill the gap left by solar. This
behaviour also helps to manage the demand profile on the distribution network.  This is
an example of tariff optimisation, energy arbitrage, and environmental services
(emissions reduction) working in sync.
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4 Mapping the physical and value flows

4.1 Physical flows of power
The electricity system is managed on an instantaneous basis, where the supply and
demand for electricity must be in balance at all times.

Figure 1 shows a high-level representation of the expected power flows within the
Jacka community.

EVOENERGY NETWORK

/\ COMMUNITY
| r] I LOAD

Figure 1 High level schematic of expected power flows in  Jacka community

The Jacka community will receive power from a combination of locally produced solar
PV, the community - scale battery, and the grid.

The battery will charge from a combination of local solar PV and grid power.

Any locally produced solar that is not consumed by the community or stored in the
community -scale battery, is exported to the grid (if within export limits; otherwise
curtailed).

The Jacka community will utilise the Evoenergy distribution network to transport power
within the community.
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4.2 Value flows
A number of financial and non -financial value streams are accessible to community -
scale batteries, depending on the commercial model used. These are explained below.

1 Customer t ariff optimisation: This involves charging and discharging the
battery such that the retail electricity cost is minimised. This typically involves
increasing the self-consumption of locally generated solar PV , reducing peak
demand tariffs, and arbitraging the peak/off peak retail tariff.

1 Network services: Distribution Network Service Providers (DNSPs) can reduce
their costs and defer the need to augment the network by using batteries to
provide network services such as voltage management.

1 Wholesale energy arbitrage: Electricity prices in the wholesale market fluctuate
between a floor of -$1,000/MWh and the market price cap of $15,100/MWh [4].
This volatility creates an opportunity to arbitrage the market by charging the
battery when pric es are low and discharging the battery when prices are high
(although most value at present comes from avoiding high prices). The battery
can access this value stream in several ways:

Being registered as a market generator and bidding directly into the
wholesale market. Market generators can register to participate directly in
the wholesale energy market as well as FCAS markets.

Being registered under a Small Generation Aggregator (SGA). The SGA
framework can be used by an entity who AEMO has exempted from
registering as a market generator (e.g. batteries less than 5 MW). The SGA
framework can be utilised by a third - party aggregator who does not hold
a retail licence. Note that an SGA cannot provide FCAS [5].

Having a bilateral agreement with an electricity retailer to help manage the
ExHAeOxEwWG xLeéeGl Ex Hé Hegx JcéeaxGAOx a/
bidding the battery directly into the wholesale market.

1 Frequency control ancillary services (FCAS): FCAS services can be accessed
by registering the battery directly as a market generator and then in each FCAS
market or using a market facing entity, such as a retailer, to facilitate access to
FCASmarkets.

1 Environmental services: This involves using the battery to minim ise emissions
for the Jacka community. This would involve maximising self -consumption of
locally produced solar PV and avoiding charging from the grid at times when a
large number of fossil fuel power stations are generating electricity .
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We have mapped the value flows for the following four models, which can be found on
the next several pages. Note that this is not an exhaustive list of models and there can
be several permutations within each model.

1 Retailer owned and operated model (Figure 2) : This is one of the two models
recommended by Energy Synapse.

The electricity market is deregulated in the ACT, meaning that consumers are
able to choose their electricity retailer. The competitive electricity plans offered

Il ExHAAeuxEG AEx @ K Gihder the Getailedoviied/opbrated & &
model, participating residents would need to choose to contract their electricity

with the retailer that is operating the battery (i.e. through the acceptance of a
competitive market offer).

The retailer would then operate the battery to optimise tariffs and earn revenue
from wholesale energy and FCAS markets. The retailer could also potentially
enter into a contract with the DNSP to provide network services in exchange for
a payment or a reduced network tariff.

Retailers manage electricity billing on behalf o f consumers. Thisincludes the full
chain of costs including wholesale market costs, network costs, environmental
fees, and retail margins. As such, retailers are best placed to pass through cost -
savings to consumers in the most straight forward form (i.e. on -bill savings).

Being both a market facing and consumer facing entity means that retailers are
best placed to unlock the full value stack. This is a key reason why we have
recommended the retailer owned and operated model. Financial viability is the
single biggest risk for community - scale battery projects . As a result, being able
to unlock multiple revenue streams is key to achieving commercial viability.
Furthermore, retailers receive an additional benef it when they sign up retail
customers.

As the retailer would be both the owner/operator of the battery as well as the
party directly passing through savings to consumers, the SLA would be able to
implement a fairly straight forward governance structure t o help ensure the
overall goals of the Initiative are achieved.

Retailer ownership also means Jacka residents would be able to participate in the
Initiative without being required to provide any funding . This is a significant
advantage as it offers easy and equitable access to the entire community,
including those from a lower socio-economic background .
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Although we consider this to be the overall strongest model, it is important to
note that it does have some drawbacks. For example, the community may have
a distrust of energy companies and feel that their motives are not aligned with
the interests of the community. There will be an important role for the SLA to help
mitigate this risk by safeguarding community interests via the subsidy
agreement and helping to facilitat e community engagement and trust in the
Initiative . Another drawback is that in order to access the benefits of the battery,
the residents would need to contract their electricity with the same retailer who
owns the battery. However, they would still be free to accept a market offer from
any other retailer and hence there is no conflict with  Power of Choice regulations.

1 DNSP owned model (Figure 3) : Under this model, the DNSP would own the
battery and would primarily operate it in a way that minimises network costs. As
a result, the DNSP could offer a reduced network tariff. However, the DNSP does
not have a direct relationship with the consumer. Instead, the DNSP bills the
electricity retailer, who then on -bills the consumer. In order for the network
savings to reach the consumer, a retailer would need to be willing to pass these
savings through (which they are not obligated to do).

The Initiative is highly unlikely to be commercially viable if the only val ue stream
comes from network services. Current regulatory frameworks prevent DNSPs

from being able to trade in wholesale energy and FCAS markets. This is a
significant disadvantage of DNSP owned models. However, the DNSP could lease
a portion of the batte ry to a market facing entity such as a retailer to improve the
viability of the Initiative . The governance structures for passing wholesale energy
and FCAS benefits through to consumers would be more difficult to enforce in
this model because the DNSP does not have a direct relationship with consumers.

1 Community owned mode | (Figure 4) : Under this model, the community would
own the battery, but the operation would be outsourced via a lease agreement to
other parties (e.g., market facing entity and DNSP).Under this model, profits from
outsourcing battery operation can be redistributed to the community as
dividends. As a result, the retailer who operates the battery does not have to be
the same retailer who sells electricity to households. Note that this also means
that the retailer who operates the battery would have little in centive to optimise
customer tariffs and will hence likely exclusively focus on maximising revenue
from wholesale energy and FCAS markets.

Governance from SLA to safeguard com munity and environmental interests will
also be more difficult to implement when battery ownership is separated from
battery operation.
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A major benefit of community ownership is that it could significantly increase the
community trust in the Initiative. However, this model does have several
significant draw backs. For example, community groups tend to lack the expertise
required to take on the responsibilities of owning and maintaining the battery,
and managing contractual arrangements. Furthermore, commu nity ownership
would require the community to provide upfront capital, which may create equity
iIssues as it would lock- out lower socio - economic residents from participating.

That being said, partial community ownership may be worth exploring after the
battery has been developed, as a means of increasing community engagement
and building trust.

1 Third - party owned and operated model (non -retailer) (Figure 5) : Energy
Synapse considers this to be the second most favourable model. Under this
model, a registered generator or aggregator would own and operate the battery.
Depending on their registration type (s) in the National Electricity Market, they
may be able to access some or all of the nine wholesale markets (one for energy,
and eight for FCAS). The third - party could also enter into an agreement with the
DNSP to provide network services.

As the third - party is not a retailer , consumers would be free to pick a r etailer of
their choice, while still having access to the benefits of the community -scale
battery. Third-parties are also likely to be considered more trust - worthy than a
retailer. However, not being a retailer means that there would be little incentive
for the third - party to operate the battery in a way that optimises customer tariffs,
which is why this value stream has not been included in the corresponding value
map. Furthermore, consumers would not be able to receive on-bill savings.
Instead, the third - party would provide payments separate ly from the electricity
bill (i.e. off- bill savings).

This model is easier to implement in a virtual power plant (VPP), where the
aggregator already has a commercial relationship with each participating
ExGéOxAH Oxuvav ijéA Hg¢x eéTEI¢AGx ¢a A [ ¢AHE
battery). In the absence of this relationship, it will be more difficult to define

which residents are part of the Initiative and which AEx Aé Hu ! G A ExGI
¢ T Marticipation model might be the most appropriate in this instance.

It is also important to note that the small size of the community - scale battery
may make ownership less desirable for third - parties. In a retailer owned/operated
model, the retail er can bundle the battery offering with another product (i.e. retail
electricity). Similarly, aresidential VPP aggregator can bundle market access with
hardware. In the absence of these additional products, the community -scale
battery would likely need to be at least 4 MW or receive a higher subsidy from the
SLAto be considered worthwhile by the third - party.
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Retailer operates battery to respond to tariff signals ~ TARIFF
'OPTIMISATION

Retailer earns revenue from energy arbitrage and FCAS
Revenue is variable based on market conditions ~ MARKET

" SERVICES

DNSP bills retailer for use of network

Retailer needs contract with DNSP to
provide network services in exchange for
fee or reduced network tariff

DNSP reduces costs by deferring
network augmentation -~ NETWORK

" SERVICES

SLA subsidy conditions mandate
environmental targets as well as

mechanism for passing benefits through
to community ENVIRONMENTAL

___________________ > N SERVICES

Residents voluntarily sign up to retailer’s
market offer

» ON-BILL

Participating residents receive a portion of SAVINGS
total value the retailer has captured

Figure 2: Retailer owned and operated mode |
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DNSP operates battery to reduce network costs.
For community to benefit, this needs to be reflected in a reduced tariff, which must then be passed through by retailer NETWORK

" SERVICES
DNSP bills retailer for use
of network
DNSP leases portion of Retailer operates battery to earn energy arbitrage
battery to retailer and FCAS revenue . MARKET
' SERVICES
| |
: TARIFF _— .
: DNSP can operate battery to respond to gpTIMISATION Retailer bills community for
I network tariff signals, but needs retailer electricity
I to pass this through to community
I
|
| Participating residents
: receive a portion of total value
- the retailer has captured ON-BILL
——————————— -
SLA subsidy conditions COMMUNITY "~ SAVINGS
mandate environmental
targets
~ ENVIRONMENTAL
Battery co-optimisation strategy SERVICES

includes emissions targets

Figure 3: DNSP ownership model
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Figure 4: Community ownership model
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