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DEMAND RESPONSE OPPORTUNITIES OF ELECTRIC VEHICLE CHARGE POINTS

Agenda

INTERNATIONAL

= Market growth of electric vehicles (and charge points)
= Electric vehicle charging
= Load shift potential

= Summary
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MARKET GROWTH OF ELECTRIC VEHICLES

Electric Vehicles are selling well in the UK

INTERNATIONAL

...and many EU nations have significant and growing EV sales

Cumulative UK EV registrations 2012-2015
Annual UK EV sales 2010-2015
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MARKET GROWTH OF ELECTRIC VEHICLES

Their popularity is expected to increase

INTERNATIONAL

Projected EV car sales as % of all car sales 2011-2020
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MARKET GROWTH OF ELECTRIC VEHICLES

Governments are helping

Financial incentives for EV purchase and charging infrastructure

INTERNATIONAL
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MARKET GROWTH OF ELECTRIC VEHICLES

20-25 million EV cars are expected in UK by 2050

Projected UK EV quantity to 2030

Source: Element Energy, National Grid
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ELECTRIC VEHICLE CHARGING —

10-15 million charge points by 2050 (UK)

INTERNATIONAL

Projected electricity demand for EV charging by 2030

Source: Element Energy, National Grid
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ELECTRIC VEHICLE CHARGING

Charge points

INTERNATIONAL

80% of electricity for transport could be via residential charge points ciectricity
Infrastructure Roadmap

Charge Time /
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ELECTRIC VEHICLE CHARGING —

Typical charge profile ICF
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ELECTRIC VEHICLE CHARGING

Typical charge profile

INTERNATIONAL
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LOAD SHIFT POTENTIAL

Load shifting potential — curtailment technology

INTERNATIONAL

"5_" 1.5
k="
S 1.0
T
S
= 0.5
- Time of
4 Operation
u 0.0 EV switched off —»
0 switched o 1440
EV switched on >
ON 1 IT
w ' 1y
= ' I
I I 4
w ! |:
- I I
Ll : P
I
OFF ' =
0 Time (min) 1440

Source My Electric Avenue

w/o control - current exceed the thershold (1.0)
- — —w control - current below the thershold (1.0)

icfi.com | Passion. Expertise. Results.




LOAD SHIFT POTENTIAL

Maximum demand with and without EV uptake

INTERNATIONAL
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LOAD SHIFT POTENTIAL —

Demand from EV charger with load shift control

INTERNATIONAL

500
400
= 300
<
< 200
100
0' [ [ r r [ [ [ r r [ [
Aggregated EV Demand
4
ST 17:44h— | L1 23-04h
< ok 19:15h—f— .
Il | i +——00:13h
1k 20:24h ; P
0_- L L L L L r i_J'_ L : r: L C r
6h 8h 10h 12h 14h 16h 18h 20h 22h 24h 2h 4h 6h

Individual EV Demand

Source My Electric Avenue

icfi.com | Passion. Expertise. Results.




LOAD SHIFT POTENTIAL —

Aggregated demand for 22 EVs |C|:
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DEMAND RESPONSE OPPORTUNITIES OF ELECTRIC VEHICLE CHARGE POINTS —

Summary

INTERNATIONAL

= The number of electric vehicles on European roads is growing fast
= Each EV charger requires considerable energy for a sustained period
" The load on the network at peak times will rapidly become very significant

" |Increasing peak load would require considerable expenditure on upgrading
electricity networks, which could be avoided with demand response

= The load shifting potential is potentially very large
= The average maximal shifting period is also relatively large (several hours)

= Inclusion of EV chargers as a ‘smart appliance’ would enable potential Ecodesign
measures to realise the technical capability for load shifting

= The anticipated market growth implies it might be better to take the current
opportunity to encourage load shifting capability, rather than wait for a review
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Thank you for your attention

Mark Allington
Vice President, Energy, ICF
mark.allington@icfi.com
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