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The G4V consortium

12 partners from eight countries

Energy utilities Scientific partners
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Page G4V – Presentation of the final results4

South

12.01.2012



16.01.2012

3

Overview – the G4V-project

Key – Question:
What needs to be started now in order to enable a mass market of EV?

time-horizon: 2030 and beyond

technical issues

legal framework

business model

customer convenience

environmental aspects
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Key questions addressed in G4V…(I)
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● What impact on the grids can be anticipated for a large number 
of EV’s?

o critical grid assets
o potential problems (overloads voltage violation )

● How could different charging strategies look like?
o centralised vs. decentralised approaches
o rather simple vs. more sophisticated strategies
o different objectives: technical driven (e.g. congestion management) vs. market 

driven (e.g. aggregation for reserve markets)
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o potential problems (overloads, voltage violation,…)
o influencing parameters (location of CIS, connection power,…)
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● What is the most suitable (functional) ICT?
o requirements depending on charging strategies, business cases as well as 

costumer convenience
o data privacy and security issues
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Key questions addressed in G4V…(II)
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● How will the business world be affected by EV’S? 
o new products and services
o new business models

t k h ld t diti l t k h ld

ICTrio
s

o new stakeholders vs. traditional stakeholders

● What are the costumers’ views on EV’s?
t ti d d

● What is the potential impact of EV’s on the generation mix?
o integration of Renewables
o avoidance / reduction of wind-curtailment
o potential for CO2-reduction
o dispatching
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● Is the regulatory framework enabler or barrier for an evolving 
EV market?
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o expectations, needs and concerns
o behaviour and willingness to participate in particular charging schemes 

(incentivation) 
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Work Plan

WP1: Scenario writing (RWTH)

WP2: Value chain analysis and business modeling (TU DO) )y g ( )

WP 3: 
(Imperial)
Economic, 

environmental 
regulatory and 
social aspects

WP 4:
(Endesa)

Analysis of ICT 
solutions

WP 5: 
(Enel)

Analysis of grid 
infrastructure

WP 6: (EDF)
Analysis of 

impacts & 
opportunities 

in power 
system 

management 
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WP7: System analysis and definition of the road map (UPV)

WP8: Project dissemination (RWE)
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Topic Conservative 
World Pragmatic World Advanced World

Charging No Yes, simple charging Yes, complex charging 

Scenarios set the framework of the market 
development

g g
control No p g g

control
p g g

control

Prices As today Dynamic tariffs No limitation

Regulation Conservative Some liberalization Optimal situation for EVs

Services Unidirectional, no 
services

Unidirectional, all 
services can be 
provided

Bidirectional, all services 
can be provided

Grid 
infrastructure

Conventional 
development Smart grids Advanced smart grids, 

virtual power plant etc.
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p p p

ICT As today Improved Advanced

Stakeholders Traditional 
stakeholders

Traditional 
stakeholders with new 
roles

New stakeholders
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Effect of EV charging process in real grids 
Simulation results: example

Max capability 
assured by theLoad profile per unit in 

For each combination of EV penetration and scenario world:

assured by the 
grid element

p p
a day for every MV/LV 
transformer (respect 
the rated power) and 
line (respect the rated 

current)
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A load profile for 
each grid element
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Effect of EV charging process in real grids 
Examples of the effect of different control charging strategies

Uncontrolled Time dependent charging
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Close loop

The results indicate the time of grid 
reinforcement and impact of control strategies

• The average simulation results of all investigated MV and LV grids shows the
general effect of an increasing EV market (200 real grids have been analysed).

• A specific analysis of the individual state of grid has to be done to prioritize the
actions for improvementactions for improvement

Scenario „Conservative“
- Uncontrolled recharging
- 11 kW charging power
- Charging infrastructure „Everywhere“
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Control strategies have a great impact on 
grid reinforcements

Scenario: Conservative Scenario: Pragmatic Scenario: Advanced

No control strategy Control strategy:
Unidirectional power flow

Control strategy:
Bidirectional power flow

3.7 kW

11 kW

3.7 kW

11 kW

3.7 kW

11 kW

Bidirectional communication Bidirectional communication

Page G4V – Presentation of the final results15 12.01.2012

11 kW 11 kW 11 kW

A control strategy applied in a wrong way 
can produce a negative effect

No control strategy Control strategy  applied in a wrong way

3.7 KW

11 KW

55 KW

3.7 KW

11 KW

55 KW

Simultaneous ToU
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V2G from different points of view
The customer point of view

● Results based on web-survey (1900 replies, 8 countries)
V2G: unload & recharge whenever plugged in
Least interest compared to delayed charging. 
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V2G from different points of view
The customer point of view

People are interested in off-peak charging schemes (22:00-06:00) with a price 
incentive compared to normal charging cost. 
Biggest reason for not participating in off-peak charging schemes is the fear of being 
unable to travel when car is needed for any unforeseen reason.
■ Support those charging strategies that best support the system by means of user 

advantageous tariff structure and assurance of user control over minimum standby 
battery capacity.

Low user acceptance is observed for participation in Vehicle-to-Grid scheme (V2G, 
bidirectional communication) with main reason being low benefits and the inability to 
travel (due to empty battery) for any unforeseen reasons. 
■ Financial benefits for the user to join V2G schemes have to be substantial enough
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■ Financial benefits for the user to join V2G schemes have to be substantial enough 
taking into account the different economic conditions across different countries in 
Europe.

V2G from different points of view
Environmental point of view

Impact on Wind Energy Curtailment
(30% wind penetration in the system)
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Annual curtailed 
energy is more than 
the energy required 
for annual charging 
req. of ~15% EV
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Significant  avoidance of wind energy curtailment by optimized EV 
charging, even at low levels of EV penetration.
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V2G from different points of view
Environmental point of view
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Impact on CO2 Emissions (from electricity generation) 
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Drop in CO2 emissions in optimized 
cases is due to: 
-greater absorption of wind energy and 
- reduced utilization of CO2 emitting 
(coal) plants
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The scenarios are the framework where the 
EV integration is analysed
• Opportunities and requirements appear to apply one control strategy
• If a change of scenario is desirable (mandatory to apply some strategies) some 

requirements have to be achieved:

T i Conservative P i W ld Ad d W ldTopic Conservative 
World Pragmatic World Advanced World

Charging 
control No Yes, simple charging 

control
Yes, complex charging 
control

Prices As today Dynamic tariffs No limitation

Regulation Conservative Some liberalization Optimal situation for EVs

Services Unidirectional, no 
services

Unidirectional, all 
services can be 
provided

Bidirectional, all services 
can be provided
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Grid 
infrastructure

Conventional 
development Smart grids Advanced smart grids, 

virtual power plant etc.

ICT As today Improved Advanced

Stakeholders Traditional 
stakeholders

Traditional 
stakeholders with 
new roles

New stakeholders

Different opportunities appear in different 
frameworks…

…and some opportunities appear as a consequence of the new framework:  

Topic Conservative 
World Pragmatic World Advanced World

Charging 
control No Yes, simple charging 

control
Yes, complex charging 
control

Prices As today Dynamic tariffs No limitation

Regulation Conservative Some liberalization Optimal situation for EVs

Services Unidirectional, no 
services

Unidirectional, all 
services can be 
provided

Bidirectional, all services 
can be provided

Grid Conventional Smart grids Advanced smart grids, 
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infrastructure development Smart grids virtual power plant etc.

ICT As today Improved Advanced

Stakeholders Traditional 
stakeholders

Traditional 
stakeholders with 
new roles

New stakeholders
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The jump 

Scenario: Conservative Scenario: Pragmatic Scenario: Advanced

The regulation is 
conservative as today so 

A major change compared to 
the conservative world is the 

EVs have an optimal 
situation and can participate 

that the conditions for EVs 
are difficult.
EVs are not able to 
generate additional 
benefits. They can only 
adapt their behaviour to 
different price signals as 
they are possible today

possible influence on the 
charging of the EVs. 

The loading can be postponed 
or interrupted. 

Participation in reserve market 
is possible due interruptible 

loads

at different markets 
providing V2G services. 
Moreover, real time markets 
and active demand is 
possible and permitted by 
the regulator. EV are 
incentivized to support 
renewables integration. 
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3.7 KW 3.7 KW 3.7 KW

Conclusions

•A clear relation between smart grids and the capability to integrate EVs has 
been demonstrated. 

• Smart grids enable a higher penetration of EVs:Smart grids enable a higher penetration of EVs:

• With cost savings: avoiding/reducing/postponing cost reinforcements. 

• avoiding wind curtailments

• reducing CO2 emissions and

• ensuring power quality.
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• Actions to improve the integration of vehicles should not be carried out country 
by country, but in joint effort by all European countries and in common with the 
car industries.

•Action: the mentioned requirements have to be fulfilled.
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Thank you very much for
your attention!

www.g4v.eu
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