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Electric Vehicle for Energy Services (EV4ES)
• Uncontrolled (dump) charging increases
peak demand on the grid and may cause
power flow and voltage control problems.
• Smart Charging can help the EV user and
the environment as well as provide
opportunities for the grid (e.g. Firm
Frequency Response or Frequency
Containment Reserve).
• V2H, V2B, V2G (V2X) uses the EV as a
mobile storage to further improve the
benefits to the grid and provide energy
savings or revenues to the PV/EV owner.
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• EV4ES (SC + V2X) is about the integration
of electric transport, electricity grid and
renewable energy generation, leading to
sustainable transport and energy systems.
EV4ES may be complemented with
stationary energy storage.
V2G

Smart, clean Energy and Electric Vehicles For the City
(SEEV4-City)
•

SEEV4-City is an EU project funded by the Interreg North Sea Region programme
with main objective to “demonstrate smart energy and electric mobility solutions”.

•

2016 to 2020 (total grant over Є5M)

•

KPIs: Reduction of CO2 emission; Increased energy autonomy; Optimized grid
performance.

•

10 partners working on 6 operational demonstration pilots of varying sizes, boundaries,
complexity and services.

•

https://www.seev4-city.eu

The OPs provide valuable data for evaluation of real life scenarios “living labs”.

Loughborough ‘Living Lab’
Loughborough
‘Living
Lab’
Burton
on Trent V2G
trial
UK
UK

V2H
and V2G

Leicester City Hall
UK

Vehicle to Building
V2B

Vulkan Real Estate
Building
Oslo, Norway

City depot of Kortrijk
BE

Amsterdam ArenA
NL

Smart charging
and Peak ‘shaving’

Solar charging
and E-bike

Frequency regulation

Amsterdam City
NL

Smart charging

Smart Charging versus V2G
• Existing smart EV chargers are used with limited controllability,
e.g. time-of-use tariff or charging power.
• Smart chargers need to:
⎻

Meet user requirements, e.g. wait time for charging, length of next trip.

⎻

Charge only the necessary amount of energy required for the next journey,
allowing for user behaviour & driving conditions (and grid support, if V2G).

⎻

Charge from available renewable energy, preferably from local generation to
increase energy autonomy of house/building.

⎻

Use EV battery as a distributed dynamic load (smart charging) and energy
storage (V2G) to support the grid and deal with intermittent nature of
generation from renewables.

⎻

Do all the above with minimum degradation to the battery (extend battery life).

• V2G requires bi-directional chargers, with associated complex
control, ICT and interoperability issues.

Multi-Objective-Techno-Economic-Environmental Optimisation for EV4ES
(MOTEEO)
•
•

EV4ES involves a range of stake holders with
complex interactions and conflicting interests
The decision making process may be tailored to
suit key stakeholders
–
–
–
–
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Multi-Objective-Techno-Economic-Environmental Optimisation for V4ES
(MOTEEO)
•

The results from three case studies showed that, as compared to uncontrolled EV charging, smart
charging and V2G (with MOTEEO) provide benefits to all stakeholders, with varying levels depending
on the objectives set by policy makers.

•

To stimulate participation in EV4ES, the system operator needs to compensate the end electricity user
and EV owner for their incurred benefit loss. For example, MOTEEO showed that in order to achieve a
42% improvement in grid utilisation, the system operator needs to compensate the end electricity user
and EV owner for their loss of 27% and 10%, respectively.
Attribute, with reference to
uncontrolled (dump) charging

Smart charging

V2G (FFR)

Energy cost saving for end user (max)

37%

88%

Benefit for EV owner (max)

67%

52%

Grid improvement using FFR (max)

91%

91%

Environment, CO2 reduction, (max)

34%

32%

EV Battery Degrades with Time and Use
• Battery degradation is a dynamic process that is difficult to quantify.
• Battery performance and lifetime depend on cell chemistry, structure,
thermal management of the battery pack and conditions of use (e.g.
energy throughput, charging rate, ave. SOC, temp, cell balancing).
• Current estimates of cost of degradation varies between €0.03 to
€0.3 per kWh exchanged, depending on assumptions and operating
conditions.

capacity loss (% / Cycle)

• EV4ES needs a dynamic model for battery state-of-health that can be
used in real-time .
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Concluding Remarks
•

Currently, there is a limited choice/market for V2X hardware (including V2X
enabled EVs) and these come at a high price and a long lead time for
procurement and implementation.

•

The success of EV4ES depends on several factors, including battery cost
and accurately quantifying the impact on battery life. Equally important is to
be able to demonstrate this to the EV user/owner.

•

EV4ES involves complex interactions between several stake holders with
conflicting interests, which need to be carefully considered and optimized.

•

Need commercially viable business models for EV4ES that can be tailored so
that all stakeholders involved see benefits (win-win scenarios).

•

Commercially viable business models will not be possible without clearly
defining the rules for EV4ES, associated infrastructure required and
relevant policies that considers the benefits and obligations of all stake
holders, including TSO/DSO, EV user, owner, manufacturer, etc.

https://www.seev4-city.eu
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