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Al is already being used in the
energy industry in Australia —
we need to understand the
opportunities and risks.
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Why is Al so useful for the energy sector?

e Lowers costs for households
and suppliers.

* Improves planning,
operations and real-time
control of the energy system.
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Context: Australia’s shift to a distributed,
renewable grid

* 1in 3 homes have rooftop solar, household
batteries accelerating
* Trajectory: a highly distributed system—"~"; of

future generation on rooftops, ~% of storage in
homes and electric vehicles (if harnessed).

* Alis the orchestrator: forecast - optimise -
control so energy is where and when it’s needed.

The Gembrook Community Centre - energy back-up system. Credit: HiVis Pictures



How Al is already being used in the Australian
energy industry

1.
2.

Demand management — Amber SmartShift

Forecasting, coordination & flexibility for a two-way grid — Project EDGE

Customer support with empathy (low trust sector) — AGL Assistant ~125k
chats/month

Network planning/operations & predictive maintenance — Essential Energy
digital twin

Bidding optimisation — Tesla Autobidder (Hornsdale battery)

Market operator forecasting — AEMO


https://www.amber.com.au/solar-and-battery
https://www.mondo.com.au/ubi
https://www.agl.com.au/help-support/contact-us/using-agl-assistant?srsltid=AfmBOooKxQCG0Jzw9JtyDntdNzN7qdwaS5fjCF_Ru4wyY65sYyRzf7gO
https://www.essentialenergy.com.au/media-centre/media-release/news-7-digital-twin
https://www.essentialenergy.com.au/media-centre/media-release/news-7-digital-twin
https://www.tesla.com/en_au/support/energy/tesla-software/autobidder
https://www.aemo.com.au/newsroom/news-updates/forecasting-increasingly-critical-to-harnessing-wind-and-solar-for-power-systems

Example 1: demand management for
home/business: Amber SmartShift

How Amber Turns
* Company: Amber Electric (energy retailer, your Battery Into an
Melbourne). Al Powered Profit
 Shifts and shapes demand and storage to cut bills. Machine

* Uses meter data, device data, prices, weather and
preferences.

* Learns each site and schedules batteries, vehicle
charging, hot water and pools.

 Delivers bill credits during price spikes; improves
return on assets.

https://lightning-energy.com.au/how-amber-turns-
your-battery-to-a-profit-machine/
=



Example 2: forecasting, coordination &
flexibility for a two-way grid: Project EDGE

Companies: Market operator + AusNet + Mondo;
retailer/aggregator partners

Coordinates household devices for household
and network benefit.

Uses device data, forecasts, feeder limits and
market prices.

Forecasts the fleet and dispatches within local
limits.
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Example 3: network planning/operations &
predictive maintenance: Essential energy

 Companies: Essential Energy (NSW
network) + Neara (software)

* Finds hidden network capacity; speeds
safe connection of renewables.

* Uses aerial laser scans, maps, asset
records, terrain and weather.

* Physics-based 3D model with learning-
assisted ratings for each span.
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Key risks in application of Al to the

energy industry

* Lack of transparency (black-box models)
* Biased or poor training data - biased decisions Lack of transparency

- ) ) (black-box models)
* Hallucinations (confident but wrong outputs)
e Exposure of confidential information

* |nequality impacts

* Value insensitive decision making
L—) MODEL

BIASED DATA — BIASED DECISIONS
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Value-sensitive decision making: focus on
user needs, values and experience

Need to ensure Al technologies
are beneficial and aligned with
human values.

e.g. Not all energy users will
want the same outcome --
some value transparency over
financial reward.

Image credit: Tesla Powerwall 2



Ingredients for effective, safe and ethical
application of Al in general

Policies, awareness, regulation and Al literacy
Build literacy to cut through hype so institutions engage confidently
Regulation that anticipates risks

Enterprise use without data leakage: keep sensitive data inside the
organisation

Fund and collaborate with researchers for evaluation and continuous
improvement



Recommendations specific to Al in energy

Promote Al that aligns with policy e.g. renewable targets. i

Human oversight in critical infrastructure S

Equity: ensure equal access and fair sharing of benefits 2N .
Consumer protection: fail-safe defaults and privacy by = .% 5
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Assurance: validate models with field measurements and
publish results

Al companies report how much energy, water and
emissions used to train and use their models
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Thank you

marnie.shaw@anu.edu.au
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