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E— Mobility solutions
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Short introduction
Tim van Meyl

Tim van Meyl

Commercial Project Manager Public Transport
VDL Bus & Coach bv - The Netherlands

Responsible for Public Transport Bus commercial activities in
South European- and Middle Eastern markets.

My main activities:

Advising customers on transition to Zero Emission mobility and helping to design
their operation: BUS & COACH

» Electric Bus Specification

» Charging Strategies
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Facts & figures
VDL Group

105 COMPANIES

SPREAD ACROSS
19 COUNTRIES

)
G

TURNOVER NET

SURFACE AREA
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VDL Groep

Divisions

Subcontracting Car Assembly Buses & Coaches Finished Products
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Facts and figures
VDL Bus & Coach

RICH
BUS AND COACH

SES AND COACHES
PER YEAR

6 PRODUCTION LOCATIO
THE NETHERLANDS + BELG

EXTENSIVE INTERNATI
SALES A
SERVICE NETWORK

2,300
EMPLOYEES
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E-mobility in VDL - founded within Bus & Coach

Where are we coming from?

First Hybrid drives Project Munster Project Eindhoven Factory in Roeselare ZE/LE only.
in operation 5x SLF-120 Electric 43x SLFA-181 Electric Start of Series production E-Truck

2013 2015 i 2018
O O, Q)

© ©® @®
2002 2014 T 2016 T
o

ELECTRIC KILOMETRES,

e 5Bl
Introduction Project Cologne Project Schiphol 100x SLFA-181
Citea Electric 8x SLFA 181 Electric Electric & E-Truck prototype

4 years as European market
leader on electric city buses
and more than 125 million km
and 900+ deliveries of
experience!
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Product portfolio

FUTUS A >

Futura FDD2

CIT&E A CITEAN

ELECTIC

A

Citea SLFA Electric

L

nm o g

Citea LLE Electric

MIDCITY
MIDE LU O
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Special Products

DRIVELINE SPECIALIST SPECIAL PROJECTS

Cha_assis & Pacific Police conversions
chassismodules

Heavy Duty Buses
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Product portfolio

Battery and Charging options

ROOF MOUNTED PANTOGRAPH
« Availablein a 500A & 700A execution
 Standard location: Centred above front axle

INVERTED PANTOGRAPH

e Available as a 800A execution
e Standard location: Centred above front axle

COMBO2 PLUG

 Availablein an 80A & 200A execution

* Identical to Combo2 plugs used in passenger cars
 Standard location: Left-hand side, behind rear axle

BATTERIES

* Available battery ranges from
216kWh to 674 kWh
depending on bus model.

e C-rate between 0,8 and 1,5
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VDL Bus & Coach — E-Mobility

Roadmap

CALCULATION OF OPERATION
CHOICE OF BATTERY & CHARGING
SYSTEM

TESTING PERIOD FOR SYSTEMS
TRAINING OF STAFF

o] <[x]<]<]

ANALYSIS OF ROUTE DATA
CHECK CUSTOMER REQUIREMENTS

IMPLEMENTATION OF PROJECT
DEFINING PROCESSES

BUILDING BUSES & INFRASTRUCTURE
PLANNING TESTING & TRAINING

DAILY OPERATION
WITH MAINTENANCE & MONITORING
OF PROCESSES
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VDL Bus & Coach — E-Mobility

Making the transition from diesel to electric

Time
schedule?

Climate
system?

Emissions?
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VDL Bus & Coach — E-Mobility

Overnight vs fast charging

Charging only at the end of the
day.

PRO:
» More simple operation
« Chargers only in depot

CONS:

* Bigger battery

» Less flexibility

* No boost-cooling

* Higher grid connection

Battery
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VDL Bus & Coach — E-Mobility

Slow- vs fast charging

Opportunity charging at the end
of the line

PRO:

« Smaller battery
* More flexibility
* Boost-Cooling

CONS:

* Fast chargers needed in the
city

« Complex implementation
project

« Change in Time schedule(?)
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VDL Bus & Coach — E-Mobility

Route-Analysis . Vehicl i
soc ehicle Operation Route 1
socC Charge Curve Route 2
100%
110% | / Route 3
\ Route 4
100% - \ P Route 5
1] e d \ A
R
0% ’/ f oute 6
/ ” 80% L Route 7
80% ~ ¥
il Route 8
] LT \
V. ] NAR LA ‘ Route 9
70% = \ )
// P \ \ f A W \ i\ ‘ Route 10
60% L LT WY A \ \ * Route 11
f 1] L+ 60% L \ \ \
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50% A AN | \
17 LT \ \ \ —
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Pl N\ \ \
40% \| ‘ \ \ \ _
| b\
30% } o ' ' ’\ \ | \
» 40% AN o
e Fa st charge (FastCh)
20% —_—
Slow charge (5lowCh) \
10%
Depot charge (Depot) R
0% e 20% _
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Time
Route | Activity type |  Activity | SOC Depart Station Depart Time Depart | Time Arrival Station Arrival Charge delay | MeMe! Ao || e 0% =T =3 c o CCCCoCCoCCCbCCcCCCcCocCcCccCCccocCcococcoo o o R
i ||| T @) FCRER8RE8RBREREReRceRERaagRaencRerdnencrcnidfE8R88888 Time
Total => 5:20:00 26:31:00 21:02:00 154 324.706 b ol R B A e s G e g o e B I SR O R~ b B i R S G i R
1 1 Drive 100% Bus depot 5:29:00 5:38:00 Shopping centre 0:09:00 32,7 4900
1 D FastCh 94% Shopping centre 5:38:00 5:38:00 Shopping centre 0:00:00
1 2 Drive 94% Shopping centre 5:38:00 6:01:00 Central station 0:23:00 19,9 7619,7
1 B Stop 84% Central station 6:01:00 6:18:00 Central station 0:17:00
1 3 Drive 84% Central station 6:18:00 6:53:00 Station west 0:35:00 275 16042,6
1 F FastCh 62% Station west 6:53:00 7:04:00 Station west 0:11:00 Cha rgers . W Bus depot
1 4 Drive 81% Station west 7:04:00 7:41:00 Central station 0:37:00 26,7 16452,7 - c h 0 t
1 B Stop. 59% Central station 7:41:00 7:48:00 Central station 0:07:00 adlve a rge r pe ra lo n .
1 5 Drive 59% Central station 7:48:00 8:26:00 Station west 0:38:00 253 16042,6 7
1 F FastCh 38% Station west 8:26:00 8:31:00 Station west 0:05:00 .
1 6 Dive 45% Station west 8:31:00 8:49:00 City hal 0:18:00 37,9 11379.4 6 .
1 c Stop 31% City hal 8:49:00 8:49:00 City hal 0:00:00 m Shopping centre
1 7 Dive 31% City hal 8:49:00 8:53:00 ‘Shopping centre 0:04:00 30,0 2000 5
1 o FasiCh 28% Shopping centre 8:53:00 9:23:00 Shopping centre 0:30:00 L]
1 8 Diive 86% Shopping centre 9:23:00 9:52:00 Stadium 0:29:00 191 92252 4
1 E Stop. 74% Stadium 9:52:00 9:55:00 Stadium 0:03:00 3 ™ Station west
1 9 Dive 7% Stadium 9:55:00 10:26:00 ‘Shopping centre 0:31:00 71 8852,8
1 o FasiCh 62% Shopping centre 102600 | 10:33.00 Shopping centre 0:07:00 2 u
1 10 Diive 73% Shopping centre 1033:00 | 11:02:00 Stadium 0:29:00 191 92252
1 £ Stop 61% Stadium 110200 | 11:05:00 Stadium 0:03:00 1 4 L]
1 1 Dive 61% Stadium 110500 | 11:36:00 ‘Shopping centre 0:31:00 71 8852,
1 o FasiCh 49% Shopping centre 11:36:00 | 11:36:00 Shopping centre 0:00:00 0 4
1 12 Drive 49% Shopping centre 11:36:00 11:48:00 Station west 0:12:00 44,0 8800 (=] < o -] N O 0w
1 F Fastch 38% Station west 114800 | 12:04:00 Station west 0:16:00 ] 8 $ Ne 8 S 3 N e =
1 13 Drive 72% Station west 12:04:00 12:41:00 Central station 0:37:00 26,7 16452,7 SH N O~ 3 3 : ‘:" g :’. _
1 B Stop 50% Central station 12:41:00 12:47:00 Central station 0:06:00 ]
1 14 Drive 50% Central station 12:47:00 13:26:00 Station west 0:39:00 24,7 16042,6
1 F FastCh 29% Station west 13:26:00 14:04:00 Station west 0:38:00
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Peak power max 2.7 MW
Charging infrastructure with 4 MW grid connection
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Experience

pe RAker
Bmsterdan
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E I e ct ri c b u s o pe rat i o n Consumption [kWh/km] Daily Average Consumption [kWh/km]

Operational example 18m articulated
| 1.28 13 ..
1,32
Average over Period
: 4-1-2019 5-1-2019 6-1-20189 7-1-2019 8-1-2019

24/7 operation
- . age of Velocity [km/h] | Velocity & Average Velocity [km/h]
45 charging sessions

average DOD 42% _JucTiiup Ml s A

Driving

04 jan

State of Charge [%] Battery State of Charge [%]

@ Gemiddelde van BMS_State_SysSOC

73-6 50 ; 1 l. " 1 ! ‘; 3 \ v\

Average over period

5 da‘yS Of select Period 04jen

O p e rati O n 4-1-2010 3-1-2019 Average Temperature [C] Interior Temperature [C]

@Interior Set Point @Inside Temperature

%
2.342 1,32

Distance Travelled [km] Average Consumption [kW

18,6

Inside

[N

@ ambient

8-10°C =

MOVE. TOGETHER.
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VDL Groep E-mobility projects

Modular design

Electric bus Electric truck AGV Waste collector

22 Thursday, December 9, 2021 VDL Groep
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Modular design
Project philosophy

Driveline components

VDL electric bus Driveline components bus
Integrated in DAF CF glider
Application:
Heavy duty distribution. E.g. inner city distribution with fixed routes.

370 i

O . =y g

E-mini truck E-bike

\/Bl=
VDL Groep
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Charging system

Possible solutions

Charging

Automated Charging Device

ChadeMo Roof Mounted

CCS Plug

(Type 1) - <
CCS Plug

(Type 2) Q

-

AC

Type 1 (7,4 kW)

Type 2 (7,4 kW)

Type 2 (22 kW)

Type 3 (7,4 kW)

Development solutions
Not mature yet

High impact on infra structure
Expensive

Type 3 (22 kW)

&

Series solutions

\ &,
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Charge system e

. . = Charging Topology ~
i a . o Safety
7 e I 439-5
Standardisation - _eeaans @ S
7 IEC 61851- 1 o Communication IEC 62040
o T \ BB
Title / Plug o\ \ 150 6469-3
EC 61851-21/

IEC 61851-1 Electric vehicle conductive charging system —
Part 1: General requirements |

IEC 62196-1

IEC-61851-21 Electric vehicle on-board charger EMC requirements for
conductive connection to AC/DC supply

. VY / T
~._IEC61850-x  ISO/IEC 15118 /s
\\ S 4

—~—

. : . . N ——— IEce1851-24
IEC-61851-23  DC electric vehicle charging station Mg JRCEASTES Z

IEC-61851-24 Digital communication between a d.c. EV charging station and
an electric vehicle for control of d.c. charging

IEC-61439-5 Assemblies for power distribution in public networks

IEC-61850 Communication networks and systems for power utility

automation g
IEC-15118 Vehicle to grid communication interface
IEC-62196 Plugs, socket-outlets, vehicle connectors and vehicle inlets -

Conductive charging of electric vehicles

IEC 61140 Protection against electric shock

IEC-62040 Uninterruptible power systems (UPS)

IEC-60529 Degrees of protection provided by enclosures (IP Code) As s U R &
IEC-60364-7- Requirements for special installations or locations - Supplies for

722 electric vehicles

ISO 6469-3 Electrically propelled road vehicles -- Safety specifications --

Part 3: Protection of persons against electric shock
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Vision VDL E-Mobility

 The driveline of the future will be electric to reach emission targets

 The public transport sector is the frontrunner in e-mobility
« Knowledge of application, batteries and software system integration is crucial for a successful integration

» Platform thinking needed to leverage developments and allow quick configuration / customization
(Coach / PT/ Truck / Van /| AGV)

 These PLATFORMS will have to share as many BUILDING BLOCKS as possible to get speed in development and
economies of scale
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Contact details

Name: Tim van Meyl

Telephone: +31(0)6 12 93 83 49

Email: t.van.meyl@vdlbuscoach.com

LinkedIn: https://www.linkedin.com/in/timvanmeyl/

@| www.vdlbuscoach.com

in| linkedin.com/company/vdlbuscoachbv

(@] instagram.com/vdlbuscoach

©| youtube.com/VDLBuscoach

f | facebook.com/VDLBuscoachbv
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Thank you for your attention




