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Introduction to Horizon H2020
project - CEVOLVER



http://www.cevolver.eu/

General information @EIVOLVER

o Project full title Connected Electric Vehicle Optimised for Life, Value,
Efficiency and Range

o Coordinator FEV Europe GmbH
o Consortium 10 partners from 6 European countires
o Call LC-GV-01-2018

o Budget / Funding 5M€

o Contract Horizon 2020, GA no 824295
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Project Consortium @3IVOLVER
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Workstructure (@EIVOLVER

EC Scientific and Legal/Financial Officers

Project Coordination
FEV

WPS8 Project Management
Administrative Coordination -/ UNR WPL and Technii:al Coordination - FEV

WP1 — Connected and thermal
management concept
WP7 Communication, WPL: UNR

Dissemination and Exploitation

WP2 - Frameworks, models, and tools for
optimization of the electric and thermal mgt

WPL: BOSCH WP3 — System and component te_stmg using

an EV prototype component carrier
, WP4 — System development, vehicle upgrade

RS design, build and demonstration of a CV/EV

WPL: CRF WPS5 — Syste.m anc.i component testm.g and
demonstration using Fiat A class vehicles

WPL: RWTH WP6 — Validation of the demonstrators and
assessment of the energy and thermal mgt

Work Package Leader Board (WPLB)

s WPL: VUB

Clustering and Stakeholder
engagement through E-VOLVE

Cluster (incl. EGVIA, US & Japan)
Stakeholder support:
EUCAR and EARPA

General Assembly (GA)
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The Project Vision @3IVOLVER

CEVOLVER takes a user-centric approach for optimising the development and
operation of electric vehicles

The project exploits the opportunities of novel connected functions in
combination with right-sized components
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The Project Objectives &avoLVER

o Ensure a leap forward in user’s confidence, functionalities and energy
efficiency of future Evs

o Ensure the affordability of future electric vehicles by a user centric
development approach

o Validation of advanced components and systems, novel connected control
strategies and functionalities

o Assessment of the impact of the technical advancements of CEVOLVER and
their applicability in different EV types and vehicle classes
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The Challenge on Long Distance  (&3VOLVER

|

o An example - Trip from Stuttgart to Venice

o Fictive long trip O T 1 ,
700 k d. t @ & Ludwlgsbwg G ° s:ragbmga Bi::s;:ﬁ{
m distance . s ?4* o gt e

aaaaaa

StraRburi (<2
7 h 38 min by car at 91.7 km/h ¢ i i o
+ 15 minutes bio-stop = 7:53 h o g ey A
3 Ol m ety 3 Wﬁﬁ"@ﬂm‘owzw;sterreich
o Battery electric vehicle ' f/? O
Schweiz e

>90 kWh battery size

32 min. charging time (1.5C) Py
for 5% to 80% SOC at 150kW .. % Pl '
charging station | SR om P mming o B e
One stop for charging

o Question: Are big batteries crucial for long distance trips?

1 ) 1 ) 1 ) 2 ) 1 )
Remember the question!
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The Challenge on CO2 Footprint @EIVOLVER

o Why is the question ‘Are big batteries mandatory for long distance trips’
relevant?

Life cycle assessment CO, Footprint

Estimation is roughly 40% reduction in cost and weight and improvement
acceleration

= |CE fossil real (W2W)

30tco2 | ——BEV 54 (490 —> 337 gCO2/kWh)
—BEV 90 (490 --> 337 gCO2/kWh)

20tCO2 -

10tcCo2 -

Assumptions:
15.000 km/a
20 kWh/100 km || 7.4 1/100 km
Vehicle: 5t CO,
0tcoz T g T T ) Battery: 130 gCO, .. / Wh
Oa 2a 4a 6a 8a 10a W2T = 18% of T2W

o A smaller battery is beneficial for climate change

t t t 2
Remember the goal!
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The Challenge on Travel Time

Z3IVOLVER

add. 1h 05min travel time = significant handicap for a BEV concept with smaller Battery
A smaller battery alone make the BEV less competitive.

Stuttgart — Venice (700 km)

54 kWh 1.5C

'H‘f » 1[‘" » 4
A 2
Total time:8h 58min 35, 3

5’ 10’
™™
l,
90 kWh 1.5C
Total time:8h 09min*

2’

3
Total time:7h 53min 151 1 05

00 1,0 20 3,0 40 50 60 70 8,0 9,0 10,0

TRAVEL HOURS

neyensuuly

Karlgruhe (51§
T | @ 8Std. 11 Min. |
L : s in. |
b ‘ 779 km
% M\Munghenm

fm) 7 Std. 38 Min.
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W

Stragbmg

oSalzk

.

% Friedric?\shqfen

ch - a5
. St. Gallen

EQ Padua

Source: Google Maps

Treviso

Venedig

*54kWh Assumptions:

Av. Speed: 91.7 km/h
Power cons.: 0.195 kWh/km
SOC,=100%

SOC,,q=10%

Charging 10%-85%
Handling time: 5’ /charge

**90kWh Assumptions:
Av. Speed: 91.7 km/h
Power cons.: 0.2 kWh/km
SOC,=100%
SOC,,;=10%

Charging 10%-85%
Handling time: 5’ /charge

**Conventional Vehicle
Assumptions:

Av. Speed: 91.7 km/h
First break after 400 km or
4 h 22 min, resp.

15 min “bio-stop”

CEVOLVER improvements are needed!
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How will CEVOLVER help? &3IVOLVER

Only add. 26 min travel time = Our BEV concept becomes competitive to a conventional vehicle

Saving Potential for Engergy consumption

Stuttgart — Venice (700 km) Wh/km®
o o S 2 200 -
= E'ﬂ 195 l

54 kWh 2.5C
0.18 kWh/km ﬂ -'n 22 [ ]
Total time:8h 19min 20’ 20 .

° o 180

w T T T 1

175
N s N % '(\'6 &
0.2 kWh/km S N

Total time:8h 09min 32’ R 4&0 & & &
‘ﬁ“i‘ » ) ° & °’§
Conventional _ Time Saving Potential of Battery Charging [min)]
Total time:7h 53min 15 , for one stop from 10-85% SOC**
26 20
0,0 1,0 2,0 3,0 40 50 60 7,0 80 9,0 100 |35 ]
TRAVEL HOURS 30
25
o Reduction of energy consumption (eco 2o
routing, eco driving & thermal mgt.)* s
o Small battery with using the benefits of smart | , , , ,
H H H %k sk Baseline assured charging Smart&Fast  Sum CEVOLVER
& fast charging + assured charging station Charging
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The Approach

User centric approach

Driver/user specifications,
preferences
and behaviour

v

Optimal EV
User centric architecture
development per vehicle class -
approach and application
(use cases)

Selection, development, rightsizing
and implementation of

innovative hardware
components and systems.

v

Development and implementation

of advanced control strategies:

- Enabling optimal thermal -
management

- Connected control strategies

XavOLVER
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The Concept

@NOLVER

Concept

Actual information: Weather,
traffic flows and charging = = = =

and energy usage characteristics

infrastructure thermal management
| OEM Cloud £
" services I
| H
| 910 vy oy A 0. S o ) A S, W
: " 1 Smart mission based charging
I V2C exchange of information: and planning of charging stops
I Route, destination, speed, SoC , _ _ _ G2V advise and !
| information
I
|

VCU calculates most optimal route
and control strategy for overall efficient
energy and thermal management

Brand independent cloud based framework
calculating the best route and most optimal
confrol strategy for efficient energy and

Shared cloud
services

Electric energy flow
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The Targeted Results ?ﬂ@VOLVER

o The ability to create battery electric vehicles that are usable for comfortable
long day trips whilst the installed battery is dimensioned for affordability

o User centric, use case and big data based approach for developing the
optimal architecture for each application

o New thermal components and systems

o Components and systems for other H2020 projects and external suppliers
evaluated (most optimal solution)

o Several novel functionalities
Reliable range prediction (97% accurate)
Eco-routing (5-15% savings in energy consumption)
Eco-driving(10-40% savings in energy consumption)
Smart Fast charging
Assured charging
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The Expected Impact (€avVOLVER

.

o Significant advancement of e-powertrain technology, e-motors, power
electronics, charging system with high impact on overall powertrain efficiency

o Afforability of the developed components and subsystems improved by
demonstrating a minimum of 20% cost reduction in mass production and user
friendliness in terms of reach and charging procedures

o Development of new concepts for affordable EVs which enable long duration
trips with not more than 60-90 minutes additional travel time and without
additional degradation impact on the EV power train

~ N

o Overall efficiency increase

CEVOLVER CEVOLVER CEVOLVER
ACTIVITIES OUTPUTS Impact
A A A A
I 1 I 1 1 I |
Previous/on-going R&D <+ User centric development «» Methodology to build *»+ EVsthat are optimised for
and background methodology EVs according to user users in terms of range,
< Proprietary know- +* Rightsizing of components needs price, reliability and
how, expertise and <+ Reliable prediction of driving <+ Reliable & accurate functionalities
BAT of the partners range routing and driving «» Strengthening EU position in
< Previous R&D, e.g. +» Eco-routing & Eco-driving assistance the EV industry
OPTEMUS, DOMUS, <+ Reliable planning and <+ Highly energy efficient «»+ Increase in the EV adoption
allocation of charging stops overall thermal rate, lowering CO,, soot and
Baseline 2018 < Thermal management management No, emissions
Best electric vehicles <+ Building of component
available on the market carrier and demonstrator
vehicles
2016 - 2017 2019 - 2022 2023 ONWARDS
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The Cluster ”’EIVOLVER

o CEVOLVER Project is linked to E-VOLVE virtual cluster
6 independent R&D projects on EVs

@Achiles s

?ﬁgﬁﬂgﬁ}: GA No. 824311 | @ L F ’ E

GA No. 824290

’ (oL
/—\

GA No. 824335 EVC]OO@
,/fr avo LVER 64 No. 824250

https://www.h2020-evolvecluster.eu/ GA No. 824295
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The Outlook

Optimisation and
development to
higher TRLs

CEVOLVER

OUTCOMES

@VOLVER

Market roll out
Scaling up of
production capacity
and lowering of the

Market introduction
Building up of
production capacity

2019-2022 2021-2023
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For more infomation @3IVOLVER

o Website: www.cevolver.eu

Here you can find the results gained during the project and interesting
events

NEWSLETTER Search... .

Project Results Partners News Events

@VOLVER

Results
Results within the CEVOLVER project

The results within the CEVOLVER project have been divided in 8 different categories, please click the category to view the available reports.
Most of the reports are confidential (CO), in those cases only a public summary is available, which can be guite short.

Setting the scene for a connected energy and thermal management concept

Frameworks, methodologies, models and tools for optimisation of the electric and thermal management and assessment of connected EVs

System and component testing using an EV prototype component carrier

System development, vehicle, upgrade design and build and demonstration of a FORD EV

System and component testing and demonstration using a CRF vehicle

Validation and verification of the demonstrators and assessment of the energy and thermal management optimisation framework and methodology
Communication, dissemination, and preparative exploitation activities

Project management and coordination

Ethics requirements

B B N o

Published Results

1. Setting the scene for a connected energy and thermal management concept

* Reporton ification of brand-i E/E interfaces, ication protocols, i { ‘of VCU and cloud by FEV (PU)
Report will detail and document all of the agreements achieved in WP1 regarding the specification of interfaces, protocol and planned interactions with the
cloud.
2. Frameworks, methodologies, models and tools for optimisation of the electric and thermal and of d EVs

+ Report on requirements for the virtual simulation framework by VUB (CO)
Report on the requirements developed in this WP with regard to the virtual simulation framework

7.C icati i ination, and p

« Short description of the setup of the dissemination tools by UNR (PU)
The launch of a public project website, accessible for the general public. A very short report will be uploaded with some key elements of the website and the
dissemination tools.
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Disclaimer/ acknowledgment

Copyright ©, all rights reserved. This document or any part thereof may not be made public or disclosed,
copied or otherwise reproduced or used in any form or by any means, without prior permission in writing
from the CEVOLVER Consortium. Neither the CEVOLVER Consortium nor any of its members, their officers,
employees or agents shall be liable or responsible, in negligence or otherwise, for any loss, damage or
expense whatever sustained by any person as a result of the use, in any manner or form, of any knowledge, information or
data contained in this document, or due to any inaccuracy, omission or error therein contained.

All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such as designs,
documentation, as well as preparatory material in that regard, is and shall remain the exclusive property of the CEVOLVER
Consortium and any of its members or its licensors. Nothing contained in this document shall give, or shall be construed as
giving, any right, title, ownership, interest, license or any other right in or to any IP, know-how and information.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant
agreement No 824295. The information and views set out in this publication does not necessarily reflect the official opinion
of the European Commission. Neither the European Union institutions and bodies nor any person acting on their behalf, may
be held responsible for the use which may be made of the information contained therein.
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End of presentation

WWW.CEVOLVER.EU
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