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The deployment of Battery Storage in GB and Europe
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The deployment of Battery Storage in GB and Europe

Location of Batteries in Electricity/Energy Systems

In GB and in Europe more Energy systems: A view from 2035
generally, well before 2035, T
we are already seeing R : g caonuns

battery storage routinely
deployed at multiple places
in the electricity system
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Behind the Meter: we have seen - B
batteries deployed in businesses, the
industrial and commercial (1&C)
segment as well as in homes, the
residential segment. In businesses/I&C
batteries have been deployed to reduce
network charges related to peak.

Vehicle to Grid (V2G): Plug-in
electric vehicles, such as battery a0ua ey | e
electric vehicles (BEV), plug-in aATA.cENTAES;

hybrids (PHEV) or hydrogen fuel cell ’
electric vehicles (FCEV), communicate
with the power grid to sell demand
response services by either returning

electricity to the grid or by throttling
their charging rate.
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SOURICE: ENERGY SYSTEMS: A VIEW FROM 2035, ARUP, 2017
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Battery Storage can provide
valuable services to a
number of different market
players including generators,
utilities, system operators
and traders, capturing a MARKETS
number of revenue
opportunities

WHOLESALE

REVENUE STACKING
Illustration of how revenues from
different markets are stacked to deliver
returns to investors:
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Battery Storage revenue streams

The deployment of Battery Storage in GB and Europe
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The deployment of Battery Storage in GB and Europe
Hybridisation of Renewables with Energy Storage

. — Wind + Energy Storage ————— — i _
Both Hybrid Renewables + 3% g Hybrid Energy Storage System (HESS)
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+ In GB and Europe battery storage — Solar PV + Energy Storage Va Redox Al-Air |
development has largely beenin | T fTTTTTTTTT e
response to a lack of system * """ ; """""" 5 ﬁﬁ
flexibility exposed by increased ! b ; ' ;
intermittent generation. E E : E G}: : :

*  We haven’t yet seen significant i SolarPV. i | Energy Storage iocAEs

examples of hybrid systems where
renewables is paired with energy
storage.

» Renewables and energy storage
generation hybrid systems support
the delivery of ‘near firm’
renewable generation. Regularising
the output and therefore reducing

the system integration costs. : 1 :

*  Hybrid Energy Storage Systems
(HESS) typically combine fast-
acting with slower-acting storage
solutions. Enabling them to
combined frequency response with
energy arbitrage
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The deployment of Battery Storage in GB and Europe
Key points

KEY CONSIDERATIONS
There are a umber of

lessons which can be

learned from the deployment The creation of flexibility markets, for wholesale, imbalance and
of Battery Storage in GB and P . . .
Europe .|F control power, will give developers, investors and lenders the

confidence to invest to support the deployment of battery storage.

o Procurement of flexibility needs to evolve in order to ensure
W consumers are getting value for money. Start with longer duration
products before moving procurement closer to real time.

Assuming that there isn’t further deregulation and unbundling,

’8 moving to ‘near firm’ renewables / low carbon generation
procurement should encourage developers to hybridise renewables
with battery storage and other electricity storage forms.

SOURCE: ARUP ANALYSIS
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For further information on Arup’s services in this area please contact one
of the members of the team below:

Alan Thomson

Director

t: +44 (0) 20 7755 2250

e: Alan.Thomson@arup.com

Filippo Gaddo

Director

t: +44 (0) 7974 231 916

e: Filippo.Gaddo@arup.com

Vanja Munerati

Associate Director

t: ++44 20 7755 4609

e: Vanja.Munerati@arup.com

Samuel Ebohon

Associate

London Office

t: +44 (0) 20 7755 4786

e: Samuel.Ebohon@arup.com
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