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Data centre
demand surge

Al is accelerating demand
for data centres, particularly
those located close to urban
centres that provide low
latency. While uncertain,
demand in 2028 could
increase by 100% - 239%.

Semi Analysis, 2024,
McKinsey)é‘ Company, 2024

NOW

Predictive
maintenance

Al is being used to predict
when urban energy assets
are likely to fail. Predictive
maintenance helps to
reduce interruptions,
improve the efficiency of
energy systems and lower

overall energy consumption.

IEA, 2023 NOW

Building energy
optimisation

New Al tools such as
Art_Jp’s Neuron can analyse
building occupancy and
external data to optimise
heating, ventilation and air-
conditioning performance
as well as cutting energy

consumption
JLL, 2024 NOW
Smart grids

Smart grids, powered by
Al, can balance supp_ly
and demand in real-time,

reducing energy waste
and integrating renewable
energy sources more

effectively.

MIT Technology Review, 2023
NEAR

Decentralised @
grids

Cities will become vital

to electricity generation

and storage through
decentralised grids, with Al
optimising the integrati_on of
renewables and batteries.

Mousavi et al., 2025 NEAR

Virtual Power

Plants

Virtual Power Plants

stitch together a group of
distributed resources that
work together to balance

energy supply and demand
on a large scale. Al is

increasingly becoming the
tool that manages such
plants.

Calma, 2024 NEAR
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Power beaming

Al supports the
discovery and
production of
metamaterials that

-

The energy
prosumer

Consumers are active
participants in energy
markets, with Al
maximising their ability
to trade domestically
generated and stored
electricity and shift their
behaviour through
incentives for efficient

EMERGY LSHGE

NEIBHEOURKOp
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energy use.
enable the relay of \_ Y,
electricity wirelessly,
thus beginning to
reduce the burden of
physical grid é N\
infrastructure. Al-powered
/ forecasting
TEMP FORECAST Weather and energy
demand are forecast
with greater accuracy,
allowing for easier
planning of supply and
demand, and better '
management of price
fluctuations.
. J
Evolvi ) B
Evolving EEs
renewables -
Wind turbines find 1 ==

their place in cities
with designs bespoke
to the environment
and significantly more
efficient solar is used
in the glass of

buildings.
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Virtual power
plants
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Increased real-time
energy management
capability enabled by Al
further allows the uptake
of small generation and
demand assets to be
grouped into a larger
virtual power plant helping
to balance the grid.
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Predictive
maintenance

\_ J

Al is used to predict
when urban energy
assets are likely to
fail. It reduces
interruptions, lowers
energy consumption
and improves
resource utilisation as
well as the efficiency
of the energy system.

(. )
Building energy

optimisation

Al tools analyse building
occupancy and external
data to optimise heating,

~ ~

Integrated battery
electric transport

Kvehicles. j

With autonomous electric
vehicles connected to the
grid and managed by Al, a
new network of moveable
batteries is enabled. As
well as transporting people
and goods, power can be
sent to different parts of
the city when needed in
the form of battery
vehicles. Al also optimises
the management of energy
and associated charging
schedules of these

ventilation, and
air-conditioning
performance. These tools
make decisions
autonomously to limit and
reduce energy
consumption of new and
existing demand sources
when they are not
needed.

y,

s
Decentralised,

bi-directional

smart grids

J

Cities become key nodes
in grids where generation
and storage assets are
distributed and
decentralised and where
electricity flow

Siss)

bi-directionally between
them and Al optimises the
flow of electricity
generation balancing

supply and demand.
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