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EURELECTRIC WG Electro‐Mobility: bringing together over 
30 electricity stakeholders from 19 European countries 

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. 

Annual Market Share (%) & Sales (#) Accumulated Market Share (%) an Sales (#)
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The charging process is managed and controlled in response to an external 
stimulus so to optimise the use of the grid and available energy in such a 
way that there is little, if any, impact on the customer. Smartness is enabled 
by both price and control signals via an ICT infrastructure. 

Actors involved: 

 … EV drivers who want to charge their 
cars every time 

 … Grid operators who want to avoid 
congestions

 .. Actors on the wholesale market that 
want predictability of demand 

 … Local RES owners that want to use 
locally produced energy 

Enexis

What is smart charging?

TSO & 
DSO

Solar 
Power

Wind 
Power

Hydro 
Power

Generation Transmission & 
Distribution

Demand

Storage

Market

Balancing
Power

Load 
Profile

Thermal 
Power

Understanding the electricity system, future role of EV

Eco-Home

EV, REX-EV, HEV

Smart 
Charging!
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Influence of Business Model  (1Mio. EV‘s)
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Minimal power: 6MW – 45MW

Charging power band: 
Price incentive for customer
offers benefit for grid operator

-> plug in EV‘s!

Charge on Demand „CoD“
twice a week

Plug in while Parking „PiwP“
Plug in after trip!

• 50% - 85% EV‘s are plugged in

• EV is plugged in ~18 h a day

• Controllable load 2500 MW (3000MW x 85%)
(continuous load ~180 MW)

• Less ~1/4 of EV‘s are plugged in

• EV is plugged in ~8h within 4 days

• Peak load 750MW (=3000MW x 25%)

Select business scenario(s) for Grid Tech simulations: Between CoD and PiwP

Can the Electricity System Cope with EVs?

• If 100% of cars in EU were electric it would 
add 24% to total electricity

• Sufficient spare capacity to cope with this 
without any G&T Investment (in theory)

• Clustering may result in investment in 
Distribution system but can be limited with 
smart charging

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

• EV charging can take place to coincide with 
available RES capacity (overnight) 

GridTech project 

each ~ 4 GWh/d
Goldisthal

8,5 GWh 1,06 GW

1 Mio. EV
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EV could deliver balancing power!
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•Data: Tertiary power APG 4.10.2013

Primary 
power (2 sec)

V2G: not considered

tertiary
power (15 min)

EV charging
power (t)
(opt. from
simulation)

balancing power 
(visualised)

~ 4 GWh/d

But: 
Futurre role of
balancing power?

Smart charging benefits for: 

Customers
• Maximising 

customers 
convenience while 
reducing costs 

Power system
• Power system 

benefits for 
generation and the 
grids

Society 
• Sustainability 

gains for society at 
large
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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 

Lower Total Cost of Ownership 
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Customers 

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

Additional demand from 100% EVs is feasible 
with smart charging  

21,1%

16,4%

23,7%

25,8%

19,2%

24,6%

2,2% 1,7% 2,3% 2,5% 2,0% 2,7%

EU 28 France Germany Poland Spain UK

Percentage of increased electricity 
consumed (%) 

Power system  

100% EVs  Unit  EU 28 

What is the total electricity energy used? 100% EVs     
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 consumed  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 
Percentage of increased electricity consumed 10%   EVs (2035)   %  2.2% 



01/02/2016

7

 If the charging is 
coordinated to better use 
available grid capacity, 
smart charging has a 
potential to reduce the 
peak demand to zero

 At the same time, EVs can 
offer significant storage 
and balancing power 
potential

Smart charging helps to reduce peak demand 
and optimise grid capacity 
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But whereas the increase in energy use (kWh) is feasible, EVs can lead to 
huge increase in the peak demand (kW) at certain times

Power system  

Electric vehicles can be three times more 
energy-efficient

64 62 60 58 57

-201
-187

-175
-163

-153
-137

-125
-115

-105 -96

-250

-200

-150

-100

-50

0

50

100

2015 2020 2025 2030 2035

EV Consumption Less OIL NET Reduction

X3,1 X3,0 X2,9 X2,8 X2,7
Mtoe

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

Society   

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

 EVs help reduce energy 
consumption and oil 
dependence while improving 
air quality & noise levels 
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Outlook: „Green“ Transport ‐ not a new idea!

• Highway Kufstein – Innsbruck – Brenner, sensitive area

• Feasability Study Aug. 2000

• Content 

• Drive systems

• Electric transport

• Planning of electricity 
system (mountain)

• Road 

• Costs, 
safety

From Vision to Reality: 

EURELECTRIC – partnering in e‐mobility projects
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 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 

Key items   

Thank you for your attention! 

Declaration on 
standardisation

October 2009

Emerging market models for 
public infrastructure

September 2010 

Charging needs for EVs

April 2011

Views on Charging 
Infrastructure

March 2012 

Organising market for public 
charging infrastructure

July 2013

Smart charging: steering the 
charge, driving the change –
March 2015

http://www.eurelectric.org/power‐distribution/electrification‐of‐transport/


