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Impact to 2030 in Australia




Executive summary

The potential for EVs to add load to the
energy system at times of peak demand
is a risk that many parties have interest in,
particularly the energy network operators
(DNSPs and TNSPs). A simple ‘back of the
envelope’ exercise is sufficient to show that a
relatively small level of EV transition has the
potential to cause serious problems
for networks if the majority of EV charging
occurs when people return home from work

in the evening

Work of this nature has been done by CSIRO
and Melbourne University among others,
generally based on sample data from EV
charging trial programs in non-Australian
jurisdictions. These studies estimate that the
impact on the grid during peak times could
be as much as 2 kW per vehicle. The CSIRO
work has been used to informm AEMOQO's energy
system planning documents and are
being relied upon in the formation of

government policy.

As a contribution to this ongoing discussion,
the EVC has drawn together real-world data
on consumer EV charging behaviour in

Australia.

From multiple independent pieces of work, it
is apparent that Australian consumers with
EVs are currently choosing to self-manage
their EV charging to a significant degree.
Most at-home EV charging currently takes
place either in the middle of the night or
during the middle of the day, with relatively
little charging occurring during peak periods.
Contribution per EV to evening grid peak
demand appears to be on the order of 250W.

Assuming this behavior continues and the
uptake of EVs aligns with government targets
for 50% of new vehicles to be EVs by 2030, the
contribution of EVs to peak demand by 2030
is likely to be limited to about 1% of total grid

peak demand!

These consumer behaviours will deliver an
increase in demand during the middle of the
day, which will help support the ongoing
integration of solar into the grid. They will also
see increased network utilisation at night,
which  will  drive down the network

component of energy bills for all users.

This aligns with global trends, particularly in
Norway, the leader in the global EV market,
where the transition of the first 20% of on-
road passenger vehicles to electric has
resulted in a negligible increase in peak

demand.

The key takeaway is in line with the findings
from the recent IEA Global EV Outlook
report.? The Australian grid is relatively robust
by global standards and will be augmented
over time in response to population growth
and increasing electrification outside of the
transport sector. In the near term, our focus
needs to be on accelerating uptake of EVs
and supporting consumers in making grid-
friendly choices, not regulating to manage
potential EV-related grid impacts. The risk of
regulation at this stage is that many
proposed interventions could drive up costs

and reduce consumer choice.

1 https://www.aer.gov.au/industry/registers/charts/seasonal-peak-demand-nem

2 https://reneweconomy.com.au/grid-demand-records-smashed-as-w-a-becomes-hottest-place-on-planet,
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Case Studies

(C4NET)

The Centre for New Energy technology (C4NET) were commissioned by Solar Victoria to
analyse the usage behaviour of 5000 consumers who had accessed their scheme to purchase
Battery electric vehicles (BEVs).

What they found was that overall consumption at peak time rose on average 200-240W, with
the bulk of increased energy use occurring off-peak. These results were not segmented by
whether consumers had a time-of-use (TOU) tariff or not.
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https://c4net.com.au/wp-content/uploads/2024/02/EV-Rebate-recipient-observations-
GENERAL-FINDINGS-DECK-ALL-ENERGY-2023-EVDW.pdf
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ARENA trials - AGL

The AGL trial followed 200 EV owners that would have their charging controlled via a free
EVSE.? It compared to 100 EV owners on a TOU tariff.

Baseline average per-charger load shape for TOU and non-TOU customers
January to March 2023
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The graph above shows the difference in EV charger consumption on average across
consumers with TOU tariffs and without. In the 6pm-8pm peak period, EVSE on TOU
consumed around TTIOW/EV, while those without consumed on average about 220W/EV.

3 https://arena.gov.au/assets/2023/08/20230703-AGL-Electric-Vehicle-Orchestration-Trial-Final-Report.pdf
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TOU customer baseline behaviour vs non-TOU customers with charging controlled
Schedule 3
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The above graph shows the effect of the EVSE control. The reason the orange controlled
troughs don't go to zero is because those participants had the option to opt-out when they
needed to charge their car. The morning orange trough averages about 25W/EV as most cars
are already charged by then. The 6-8pm peak time controlled usage is also around 25W/EV, an
85W/EV reduction on TOU.

When calculating the value of smart charging from the study, the authors elected to compare
the controlled charger kWh to the baseline kWh rather than the TOU tariff usage. 34% of
customers in the baseline had TOU tariffs. In doing so they calculated a $33 annual wholesale
market benefit per charger. If the controlled charger kWh had been compared to the TOU
tariff usage, the calculated annual wholesale market benefit per charger would have been less.

They note that this figure does not include cost of installing / operating / maintaining the
system or communications / customer support and issue resolution around the orchestration
solution.

They note specifically that “much of the wholesale market benefit may also be able to be
achieved with an appropriately designed TOU tariff".
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ARENA trials - Origin

The Origin trial sampled 73 EV owners from around Australia.* About 71% of them already
had a solar system and were generally regarded to be people engaged with their energy use.
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The baseline graph above illustrates average charging behavior throughout the day, prior to
the introduction of incentives. Unfortunately, not all 73 chargers had been installed at the
time. However, we can reasonably assume a typical consumption of approximately 250W
per EV on flat rates.

Average 24 Hour Analysis
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The graph above depicts average EV charging behavior throughout the day when EV owners
were incentivised with prices of 10c/kWh during 10am-3pm and 9pm-5am. With all 73
chargers now installed, the average consumption was around 6 kW, which translates to
approximately 82 W per EV during the 3-9pm peak period (6000W/73).

4 https://arena.gov.au/projects/origin-energy-electric-vehicles-smart-charging-trial
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On the contrary, the graph above shows average EV consumption throughout the day when
the 73 EV owners had their EV supply equipment (EVSE) controlled. They were incentivised
with a 25c bonus to accept curtailment between 3pm-9pm each day, in addition to receiving
the 10c/kWh rate between 10am-3pm and 9pm-5am. As a result, consumption during peak
periods decreased by a further 4% compared to the previous scheme, to around 79W per EV.
Time-of-use (TOU) tariffs proved to be very effective in reducing peak time consumption of
EVSE in this trial.
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ARENA trials - Jemena

The Jemena trial®> sampled 170 EV owners from the Jemena, United, Ausnet, TasNetworks and
Evoenergy areas. About half of them had TOU tariffs and another half used some kind of
scheduling to charge their car.

Average daily charging profile by network
Excluding event daus
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The above graph shows average EV contribution to peak demand around 200W, off the back
of half of participants having TOU tariffs, which is causing owners to target their charging at
other times.

Average daily charging profile by day type
Excluding event daus
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https://arena.gov.au/assets/2023/04/jemena-ev-grid-trial-knowledge-sharing-report.pdf
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Average daily charging profile by season
Excluding event days
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The above two graphs show limited variation based on what type of day it is or what season it
is, particularly at peak time.

Average daily charging profile by solar install type
Excluding event daus
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There is some discrepancy in behaviour between owners with and without solar PV.

Participants with solar were slightly more likely to target charging away from peak times and
towards the middle of the day.

While the above graphs are consistent with findings from other studies, the Jemena paper
did make one erroneous conclusion in section 511. The paper incorrectly conflates the
59-6.7 kW average household consumption with the average EV consumption (200W),
stating a potential $400-$800 annual benefit of avoided investment to network capacity,
when in fact the benefit would be around 1/30th of that.
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New information - OVO

The following graphs are not from a study, it is information derived from energy
consumption of thousands of households on OVO energy’s retail offers.

The EV plan during this time was a simple TOU retail plan whereby consumers were charged
rates similar to a flat rate tariff plan most of the time, except with a free energy between Tlam
and 2pm and a very low rate (8c/kWh) between midnight and 6am. This incentivises EV
charging (or any consumption) at night, but does not penalise energy use at other times.

NSW - Typical customer vs EV cohorts
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QLD - Typical customer vs EV cohorts
January 24
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SA - Typical customer vs EV cohorts
January 24
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VIC - Typical customer vs EV cohorts
January 24
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The line graph shows energy consumption in kWh per half-hour increments over time of day,
so you are required to double the figure to obtain an approximate kW value. After doing this
we can see that people on the EV plan have consumption between 100 and 400W higher
than a typical customer on other tariffs. These figures are in broad alignment with what we
see in studies, and that is a marginal increase to peak demand on average for EV owners,
coupled with significant increase in off-peak consumption. What's really interesting is what
happened during a peak demand event, the highest operational demand day ever in
Queensland, as we see in the graph below.

January 22, 2024
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The 22nd of January, 2024 was hot in Brisbane, reaching a top of 35.7C.° It had been hot for the
five days prior, all over 30C and the night time temperatures hadn't dipped below 24C for the
previous 3 nights.

At 5pm, when many air conditioners would have been running, Queensland's demand
reached 11 GW, a 9.3% increase over the previous record. At this time, households with EV TOU
tariffs and/or solar are consuming on average between 1 and 1.2kWh, whereas consumers on
other tariffs are consuming about 1.7kWh, 70% more. Sunset was at 6:46pm, at which time the
figures have not changed much.

This data shows us that EV owners on EV TOU tariffs are contributing significantly less to
system-level peak demand than homes without Solar or EVs.

6 http://www.bom.gov.au/climate/dwo/202401/pdf/IDCIDW4019.202401.pdf 6) http://www.bom.gov.au/climate/dwo/202401/pdf,
IDCIDW4019.202401.pdf
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Survey of EV owners

The EVC surveyed 1506 EV owners,” 1406 of which could charge at home. Of these it was found
that a significant proportion (49%) wanted to retain control of their EV charging to take

advantage of off-peak and solar pricing, thereby reducing energy costs. A smaller percentage
(40%) were happy to give control of their home EV charging to a third party in exchange for
reduced energy cost. 11% opted to pay their normal rates for electricity and charge whenever
they wanted to.

The 40%, who are open to third-party management, represent a significant market for
companies providing management solutions that provide a transparent and efficient solution
offering a clear benefit to the consumer. However, the 49% makes it clear that a significant
proportion of the community is not ready to hand over management or control of EV
charging, but are willing to shift their behaviour for the greater good, in exchange for a cost
saving.

Of the 92% of respondents able to charge at home, less than one third said that they receive a
special rate from their provider for EV charging. Given EV tariffs with very low off-peak pricing
are available to the majority of Australian EV owners, this represents a significant opportunity
for an education campaign to have a strong impact on when EV charging occurs. Additionally,
67% of respondents indicated that they have not upgraded the existing electrical system at
their home to support EV charging. Over half of EV owners report that they charge their car
from a power point, rather than dedicated EV charging equipment.

Further data on this to come when the EVC publishes the survey results.

The percentage of people charging from a power point may increase further over the medium
term as more renters become EV owners, due to the split incentive between landlord and
tenant in residential property - this is a well understood aspect of rooftop solar uptake.

From this we can see that it cannot be assumed the challenge of reducing home EV charging
contribution to energy system peak demand can be solved through orchestration of EV
chargers alone.

There are multiple other proven solutions, which can co-exist with each other and with
orchestration of home EV chargers:

» EV tariffs and TOU tariffs: incentivise consumers not to charge their EVs at peak time.

» Orchestration via the EV: this can work independently of charging apparatus in home.
> SMS messaging the consumer to reduce usage for a period to gain a reward eg.
United Energy ‘Summer Saver’, Australia Power Response’.

7 A more complete survey report and infographics set will be coming soon.
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Recommendations

Time of Use (TOU) retail offers

Competitive TOU retail offers are unfortunately not available in all parts of the country.

In regional Queensland for example, there are TOU retail offers from Ergon Energy Retail, but
the peak rate is so high (>50c/kWh) that it would not be worth it for many consumers to
switch over, even if they had a smart meter with which to do so. The latest government-lead
review of regional QLD electricity pricing has tweaked the price points in Tariff 12C, but has
chosen not to address the fundamental design issue. (more information in the EVC

submission here).

Similarly in WA, the retail offer which provides for lower cost EV charging is the Synergy
Midday saver plan, the peak electricity rate is an unattractive 52.5¢/kWh at time of writing,

which means most EV drivers (~90%) do not opt for this offer.

These markets differ from most of the country in that they lack functional competition among
retailers at the residential level. The EVC believes that well-designed retail offers can be
implemented with or without retail competition. However, in the absence of functional retail
competition at the residential level, it is essential for state governments to ensure that well-
designed retail offers are available.

Here are some of the competitive EV TOU tariffs available to householders in the rest of the
country today:
> AGL Night Saver EV Plan - An easy to follow tariff structure with competitive daytime

rates and really cheap offpeak rates (~8c/kWh) from midnight - 6am.
» Powershop EV plans - Provides a choice of plans that feature competitive peak time
rates with either a nighttime plan with low prices (~5¢/kWh) from midnight -4am or a

daytime plan with free energy from midday - 2pm.
» Origin EV Power up - Uses a Tesla EV interface to orchestrate EV charging at a rate of

8c/kWh.

» Engie EV Flexcharge - Features a 6¢/kWh discount off normal rate for charging between
midnight and 6am.

» OVO energy EV plan - Features competitive peak rates, a low night time rate of 8c/kWh
midnight - Gam and free energy from Tlam - 2pm.

> Amber - "Although it doesn't yet have an EV-specific rate, Amber deserves a mention
because it exposes consumers to the wholesale price, EV owners are able to benefit

from this with r espect to when they choose to charge.

Tarrifs such as those above incentivise consumers to focus charging away from peak times
and into the middle of the day or night. These types of plans have proliferated over the past 18
months and we expect that to continue.

13
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https://www.powershop.com.au/ev-hub/ev-plans
https://www.originenergy.com.au/origin-loop/electric-vehicle-charging/ev-power-up/
https://engie.com.au/residential/product/engie-ev-flex-charge
https://pages.ovoenergy.com.au/the-ev-plan
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Vehicle-to-Grid (V2G) tariffs

We would like to see the same types of offerings come about for export tariffs, as addressed in
the next section, to support V2C.

Retail offerings designed to support V2G uptake among EV owners should be developed,
to further incentivise consumers to allow their vehicles to help cover energy system peak
demand.

We expect more retail plans like that in the WA distributed energy buyback scheme (DEBS) to
come about. In DEBS, export between 9am and 3pm earns 2.25¢c/kWh and export between
3pm and 9pm earns 10c/kWh.

This is primarily to encourage the installation of West facing PV solar panels to help alleviate
the afternoon peak, but a tariff like this (ie, with time-varying pricing for feed-in) would also
encourage EV owners to not only charge their car at grid-friendly times, but also to export
during peak times.

Excellence in V2G retail product design could also include orchestration options, incorporating
signals such as network congestion and wholesale spot price, with the consumer ultimately in
control.

In addition to helping solve for energy network peak demand, V2G at scale will reduce the
requirement for high-emitting dispatchable generation assets.

Actions required:

DNSP tariff reform in some jurisdictions to support retailers creating residential
offers aligned with the above.

Electricity retailers to continue developing EV TOU tariffs.

Electricity retailers to expand offerings to V2G tariffs.

DNSPs and retailers will need to collaborate on this - it is a shared responsibility,
for collective benefit.

14
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Regulations relating to Communication and
Control

Queensland

The latest version 4 of the Queensland electricity connections manual (QECM) was published
on the 2lst of February, 2024. It requires householders in single-phase homes installing
industry-standard EV chargers to enable remote control of their chargers by Energy
Queensland, using methods specified by the organisation. Unlike the Peak Smart program in
Queensland, which is similar and has proven successful, consumer consent is not a feature of
these new rules.

Queensland is the only jurisdiction mandating this level of control and is in contradiction to
the AER's advice to ministers on consumer protection. The advice warns that the complexity
and control of electricity flow to consumers could undermine their confidence in the
transition.

The practical outcome of this new rule is that many installers are ignoring it, as there are few
consumers interested in handing over control without consent or incentive, and an absence
of enforcement of the rule. The installers following the new rules are at a disadvantage in the
market to the installers ignoring it, in favour of completing installations that meet consumer
expectation, and would be completely within the rules elsewhere in the country.

South Australia

In South Australia, the office of the technical regulator (OTR) has brought in mandatory
minimum product requirements for EV charging equipment to enable demand response
capabilities, effective Ist July, 2024.

The guideline Technical standard for installation of electric vehicle supply equipment

mandates that product to be installed on the network have at least OCPP 1.6 V2 (or higher),
ANSI/CTA 2045-B or another standard “deemed to comply”.

These requirements are primarily concerned with ensuring that EV charging equipment
installed has communications capability, such that if the consumer wishes to connect their EV
charging equipment in an orchestration arrangement, it's possible to do so. While they act to
limit consumer choice as to installed equipment, they do not require that the asset be
connected for external control at time of installation.

Other states

Refer to our guide on regulations relating to EV charging across the country: https:/
electricvehiclecouncil.com.au/guidelines/ev-charging-related-national-and-state-based-
regulations/
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Harmonisation of SIRs

Given that the majority of domestic EV charging under consumer control can happen at times
that support the grid, better outcomes will result from consumers having appropriately sized
charging hardware. A consumer limited to a 20A single phase charger, with a 12-hour window
at home to undertake a 300km range recharge, will need to charge for the whole twelve hours
—meaning, they're more likely to start charging during peak times in that circumstance.

If the consumer has access to a 32A single phase charger, they will only need 8 hours for a
300km range recharge, which will increase the likelihood that they'll follow the price signals
and avoid peak times.

Currently, various Service and Installation Rules (SIRs) around the country limit the installation
of EV charging to 20A or 25A, while others allow 32A. There would be merit in harmonising
these requirements, such that a consumer anywhere in Australia can install a 32A single-phase
EV charger in a domestic setting.

Actions required:

» DNSPs and State/Territory Electrical Regulators to update SIRs to support EV.
charging.

Education around maximum demand
requirements

AS/NZS3000:2018 covers maximum demand determination in section 222, with four
permissible methods. Electrical system designers typically use method (a), calculation. In
the context of standalone domestic homes, this method requires an assumption that the
EV charger will contribute to maximum demand at full load.

Where the consumer is installing a 32A charger, this often leads to a determination that the
electrical connection to the network requires an upgrade, which creates cost for the
consumer, and leads to the possibility of higher grid impacts.

AS/NZS3000:2018 section 2.2.2 also includes methods (b) and (d), assessment and limitation,
which can be used to apply local load management approaches at the dwelling level, and
thereby avoid the need for upgrading the connection, while retaining the ability to deploy a
32A charger.
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Method (d) in particular is very simple. The replacement of the main switch in the
switchboard with a circuit breaker, coupled with ensuring the driver understands that they
won't be able to charge their car at the same time as they're running both air conditioning
and electric oven, will suffice for many installations.

The standard as written supports good outcomes, but knowledge amongst the people
applying the standard at time of installation design and those utilising the standard from a
regulatory approval standpoint needs to improve, so that the optimal approaches are used.

Some relevant guidelines here https://electricvehiclecouncil.com.au/guidelines/

Actions required:

» Development of education materials for electrical contractors, electrical system
designers, and those regulating/approving connections, and delivery of this
material.

Education for importers on electrical safety

Regulations apply to electrical products for reasons of electrical safety (EESS and NSW fair
trading) and interference with communications equipment (ACMA). The requirements
around EV charging equipment include the industry standard RCM mark, which is common
to many different types of electrical product.

We do not see any requirement for changes to this scheme, but there will be merit in
ensuring that new entrants to the electrical equipment supply space are aware of their
obligations with respect to compliance.

Actions required:

» Education for new entrants into the electrical equipment importing space, to
ensure that they are aware of their compliance obligations.

Visibility of vehicle registration data

While the overall impact of EVs on network peak demand can reasonably be expected to be
limited in the medium term, clustering will occur, where EV uptake in some regions moves
faster than EV uptake on average. If a particular region acquires EVs faster than average, and
the consumers in that region tend to charge their cars at peak times more than average, it's
possible that networks will see localised clustering problems.
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In Victoria, Queensland, New South Wales, and the ACT, vehicle registration data segmented
by power train and by postcode or local government area is already publicly available
through various portals. In Western Australia, a quarterly document covering the topic is
produced by the Department of Transport.

Other jurisdictions (SA, NT, Tasmania) are yet to stand up mechanisms of this type as far as
we're aware.

Improvements in LV network visibility are also a viable solution to this challenge.

Actions required:

» Vehicle registration bodies to work with DNSPs to share data facilitating early
detection of EV clustering. Relevant bodies to explore appropriate mechanisms to
capture EV charging equipment installation locations, in a similar manner to DER
registers.

DNSPs to improve LV network visibility for internal use. As an example, this could
include monitoring hardware and software for transformers.

Requirements around demand response / DER
/ CER capability

The first version of this report, published in August 2022 based on the data available at that
time, concluded, among other things, that:

“ Against the possibility that orchestration by way of the EVSE may prove to be
economically efficient in future, there is merit in considering requirements
(either regulatory or subsidy-driven in nature) for all installed EV chargers to
have communications capability on board. Assuming the incremental cost per
EV charger is minimal, and offset by an appropriate government rebate, this
could be taken as a no-regrets measure almost immediately.”

‘ ‘ (-..) the approach should be nationally consistent in scope, rather than individual
state-based jurisdictions setting different requirements around hardware
compliance or installation practices.”

South Australia has introduced regulation of this nature, at a state level, without a rebate
on July 1,2024. It will serve as a test case for what happens next.
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The report from August 2022 also noted that:

“ Close consideration will need to be given to probable consumer response to
measures of this nature. If the measure increases the cost or complexity of an
EVSE installation, it can be expected that more consumers will opt to use the
existing powerpoint on their garage wall instead.”

We've learned from our recent consumer survey that more than half of consumers are using
powerpoints, rather than dedicated EV chargers, to charge their EVs at home.

The first question is not whether or not the EV charger has communications capability, or
whether the consumer is willing to enable it to be orchestrated - it's whether the home has
an EV charger installed at all.

This said, even though it cannot address the bulk of the energy system challenge, the ‘no
regrets’ measure suggested two years ago remains fundamentally in place, because it may
help address part of the challenge.

Actions required:

» Federal government to investigate methods for incentivising and/or requiring
EV charging equipment installed in the Australian market to have OCPP
1.6]J communications capability (or approved equivalent), over at least one of
Ethernet, Cellular modem, or Wifi. This measure is intended to future-proof EV
charging equipment installations, ensuring they are capable of participating in
future EV charging orchestration schemes, should such schemes become
commercially viable and require communication capabilities in the charging
equipment.
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