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Members — National Electricity Associations

¢ Full Members

— EU28 & EFTA, (Switzerland, Iceland,
Norway, Turkey)

* European Affiliates

— Albania, Serbia, Bosnia &
Herzegovina),

¢ — Russia, Belarus, Moldova, Ukraine
~—% * Maediterranean Affiliates

— Morocco, Tunisia, Algeria, Egypt &
Israel

¢ Other International Affiliates

— Australia, USA, Canada, Japan, China,
South Africa, Kazakhstan, Uruguay
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EURELECTRIC WG Electro-Mobility: bringing together over
30 electricity stakeholders from 19 European countries
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EV market uptake

EVs achieve 22% (annual share) and 10% (accumulated share) in a transition
scenario by 2035. A faster uptake of EVs starts after 2020.
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What is smart charging?

Actors involved:

= ... EV drivers who want to charge their
cars every time

Grid operator F: ﬁg Y Wholesale market

= ... Grid operators who want to avoid Q20

congestions
= . Actors on the wholesale market that .
want predictability of demand Drwves: .
Enexis
= .. Local RES owners that want to use

locally produced energy
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Understanding the electricity system, future role of EV
Generation Transmission & Demand
Distribution Eco-Home
i eer
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Influence of Business Model (1vio. £v's)

Charge on Demand ,, CoD* Plug in while Parking , PiwP*
3.000 MW twice a week Evs 3.000 MW Plug in after trip! 1000000 €V
500000 EVs sooow evs
2.500 MW 800,000 EV's 2.500 MW 800000 £V
P 00000 EVs Tonomevs
600000 EVs sonomevs
1.500 MW 500.000 EV's 1.500 MW 500.000 EV's.
400000 B Charging power band: 400.000 EV's
1.000 MW 1.000 MW Price incentive for customer 000 Eve
offers benefit for grid operator
w00 200000 Vs o . 20000 evs
100000EVs 10omevs
Mw & mw Minimal power: 6MW — 45MW e
* Less ~1/4 of EV's are plugged in * 50% - 85% EV's are plugged in
e EVis plugged in ~8h within 4 days ====) + EVispluggedin ~18h aday
* Peak load 750MW *  Controllable load 2500 MW

(continuous load ~180 MW)

Select business scenario(s) for Grid Tech simulations: Between CoD and PiwP
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Can the Electricity System Cope with EVs?

3.000 MW

2500 MW

2.000 MW

1500 MW

1.000 MW

500 MW

Mw
1 Mio. EV

1o00000evs | *  If 100% of cars in EU were electric it would

B araTECH ) add 24% to total electricity
900.000 EV's
s00.000 £ ¢ Sufficient spare capacity to cope with this
) without any G&T Investment (in theory)
1000008V e Clustering may result in investment in

600.000 EV's Distribution system but can be limited with

Plug in while Parking ,PiwP" 500000 &' smart charging

¢ Improved asset utilisation will tend to reduce
electricity prices for all

EV charging EV night 400.000 EV's

with PV charging
300.000 EV's i L .
e EV charging can take place to coincide with

200.000 EV's available RES capacity (overnight)

100.000 EV's

GridTech project Goldisthal

8,5GWh 1,06 GW
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V2G: not considered

balancing power

(visualised)
Pmax [MW]
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ex-neg
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positiv
example

~4 GWh/d

-

«Data: Tertiary power APG 4.10.2013

But:
Futurre role of
balancing power?
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Smart charging benefits for:

Customers

» Maximising
customers

convenience while
reducing costs

Society

 Sustainability
gains for society at

large
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Lower Total Cost of Ownership

EV owners can benefit from cost savings of up to 23% in the total cost of a
car’s lifetime due to EV consumption AND smart charging

45.000 -
40.000
35.000
30.000
25.000
20.000
15.000
10.000

5.000

0
Today A,B,C,D segment Today A,B,C,D segment e- Today with Smart Future Smart Charging
cars cars Charging with same vehicle price

m Acquisition (Vehicle) ~ ® Acquisition (Charging Infrastructure) ~ ®Energy M Maintenance M Insurance Anual motor tax
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Additional demand from 100% EVs is feasible
with smart charging

European Electricity system can cope with 100% EVs if charging occurs
outside the peak hours

100% EVs Unit EU28 Percentage of increased electricity

What is the total electricity energy used? 100% EVs consumed (%)

Total numbers of Cars in the EU (2015) mill 249 .
Average annual distance per car km 15,000

Electricity consumption if all were electric kWh/km 0.20

Losses % 7

Total Electricity consumption if 100% were electric TWh 802

What is the maximum demand today?

100% Passenger Car electrification TWh 802
Gross Electricity Generation TWh 3,295.5
Percentage of increased electricity consumed 100% EVs (today) % 24.3%

What is the maximum demand in 2035?

100% Passenger Car electrification TWh 802

Gross Electricity Generation (2035) TWh 3,806.1

Percentage of increased electricity i 100% EVs (2035) % 21.1%

10% EVs

What is the total electricity energy used? 10% EVs

Total numbers of Cars in the Relevant Area (2035) Mill cars 25

Total Electricity consumption if 10% were electric TWh 82

Gross Electricity Generation (2035) TWh 3,806.1 EU28  France Germany Poland  Spain UK
Percentage of increased electricity consumed 10% EVs (2035) % 2.2%
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Smart charging helps to reduce peak demand
and optimise grid capacity
But whereas the increase in energy use (kWh) is feasible, EVs can lead to
huge increase in the peak demand (kW) at certain times
GW (100% EVs)
= If the charging is B
coordinated to better use o e
available grid capacity, L > e 1 210%
smart charging has a 700 1 709
potential to reduce the 650 oo
peak demand to zero 600 | o7
= Atthe same time, EVs can 5 -
offer significant storage B0 <
and balancing power 40 e
potential wow -
2015 2020 2025 2030 2035
= PL (Peak Load) Smart Charging 100% EVs CPL=0 - Eurelectric
=== PL (Peak Load) Dumb Charging 100% EVs CPL=Current
PL (Peak Load) Dumb Charging 100% EVs CPL=1
= PL (Peak Load) Dumb Charging 100% EVs CPL=2 (Domestic)
urelectric Society

Electric vehicles can be three times more
energy-efficient

100% EVs could achieve a net reduction of 137 Mtoe (million tons of oil
equivalent) per year in Europe

= 10% EVs in the transition
scenario could reduce 9.5
Mtoe, with a reduction on oil
imports of 14 billion EUR

= EVs help reduce energy
consumption and oil
dependence while improving
air quality & noise levels

250 e
= EV Consumption ® Less OIL NET Reduction
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Outlook: ,,Green” Transport - not a new idea!

¢ Highway Kufstein — Innsbruck — Brenner, sensitive area
¢ Feasability Study Aug. 2000

o
Verfund

Okologischer
Schwerlast-Transit
e e Drive systems

* Content

——— * Electric transport

¢ Planning of electricity
system (mountain)

e Road

e Costs,
safety

From Vision to Reality:

EURELECTRIC — partnering in e-mobility projects

Green
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Key items

= Customers need to be incentivised to benefit from
reduced energy costs and a lower total cost of ownership
European Electricity system can cope with 100% EVs
with no additional Generation or Transmission capacity
Investments in distribution grids can be minimised with
smart charging
Smart charging supports integration of renewables
such as wind and solar

= There is significant value of smart charging for CO2
emissions savings and related costs
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Declaration on w—. | Emerging market models for
standardisation — public infrastructure
October 2009 September 2010
L
Views on Chargin
===~ |Charging needs for EVs | (- e Eing
April 2011 | March 2012
1
Organising market for public | ["""""| smart charging: steering the
—===" |charging infrastructure “«=. | charge, driving the change —
July 2013 - March 2015
. y |uj'_m
http://www.eurelectric.org/power-distribution/electrification-of-transport/




