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Transdev Electric World
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Electric Buses in Operation

Location # Units Location Location # Units
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Electric Buses Outlook

EVER EXPANDING MARKET

784 Global part of electric buses purchase:

IN 5 YEARS 40%

TODAY 18%

10 YEARS AGO
<1%

2012 2013 2014 2015 2016 2017 2024
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Transdev Living Lab

Topic/ Theme Electric buses

Transportation networks: 16 sites in 7
countries (France, USA, Canada, UK, The
Netherlands, Sweden, Finland)

PTAs , universities, research centers,
government agencies...

Safety, maintenance, training, charging
Subjects for exchange systems, operation, passenger comfort,
Total Cost of Ownership...
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E-Bus toolbox

LIVING LAB OUTPUT #1

Determine the best zero
emission solution for specific 1. Parameters of the eBus Living Lab
network or line

M Od e I I in g tOOI to assess new Bus type and features Timetable Environmental factors
«electric/fuel cell/etc. » number of bus stops «climate
market developments +type of battery +driving speed +50ason

* power «distances

rmarmmar i | [Pl (R e

Va rous pa rameters: Laststop:thezero  Financial ~ Need for drivers Charging strategy Infrastructure
emission strategy conse- « required number of «charging time » necessary charging facilities
1 1 andtransitionplan ~ quences drivers per timetable «method of charging « capacity of electricity grid
Charging infrastructure, e

Rolling stock specifications,
Operational environment.
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E-Bus toolbox
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LIVING LAB OUTPUT #1 Degs

TC
Teunissen Consultancy

Protask

=  Practical return on 2. Learning organisation of the eBus Living Lab
experiences feeds the o e e
. factors, need for drivers, (hwqwrg [ ) <
toolbox for algorithm it H

£X 4, Recalculation sent
back to the toolbox
and to the field

enhancement eBus LivingsLab

5. Toolbox s filled with
practical experiences,
new insights, etc

=  Partnership with research [:—\ Q V 1

¥
centers and state A —=
. Toolbox ee) 3
|ab0rat0 rles. m&m 2. Toolbox output: AAA

how an existing ——
bus route can be
/[\ implemented electrically

3. Our experts

y’ interpret and optimise
Oulpu
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E-Bus toolbox
PRACTICAL DEMO: CALCULATION RESULTS AT BUS LEVEL

Evolution of the state of charge of the buses batteries during daily operation. (in

% ZE Toolbox 1.1.2 (1200x750) =21

1jd voor Consessie doorrekenen: 00 ~ - N
3 Busses ] L e g _,"' b ' %I;’ U
Charge Locations 4 Ready y \ _ :
connexxion e : al [+ LSy o TNO e
Circulation Bus | Grid | Concession |
Busses

Graph type |soc ~|| Graph option |TREEETE ~| SN18 02-09 sc02

Charge Locations

Chargers

Graphs
bleck time  description
89 04:31 |Schiphol, GARAGE
89 04:42 |Amsterdam, Matterhorn
B9 04:47 |Lijnden, Melbournestraat
89 04:53 |Schiphol, Knooppunt Schiphe
89 04:54 |Schiphal, Elzenhoi/P5
89 04:57 |Schiphol, P40 Parkeerterrein
89 05:01 |Schiphol, Airport
89 05:02 |Schiphol, Skyport
89 05:03 |Schiphol, Havenmeesterweg
89 05:04 |Schiphol, P12/Vrachtgebouw)

89 05:05 |Schiphal, Schipholgebouw
89 05:07 |Schiphal, Uiverweg

89 05:02 |Schiphol, Toekanweg

89 05:10 |Schiphal, Valkweg

89 05:11 |Schiphol, P30 Parkeerterrein
89 05:13 |Schiphol, Valkweg

89 05:14 |Schiphol, Toekanweg

89 05:15 |Schiphol, Uiverweg

89 05:16 |Schiphol, Schipholgebouw
89 05:17 |Schiphol, P12/Vrachtgebouw
89 05:18 |Schiphol, Havenmeesterweg
89 05:18 |Schiphol, Skyport

89 05:1%8 |Schiphol, Airport

89 05:26 |Schiphol, P40 Parkeerterrein
89 05:27 |Schiphol, Elzenhoi/P5

Transdev “eBus Living Lab”




E-Bus toolbox
PRACTICAL DEMO: CALCULATION RESULTS AT BUS LEVEL

ir
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= Total energy e
consumed per bus in
kWh/km/loop
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E-Bus toolbox

PRACTICAL DEMO: CALCULATION RESULTS AT GRID LEVEL

Peak power
demand (total
power/15 minutes)
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New Technologies
LIVING LAB OUTPUT #2

Fuel Cell Testing Hydrogen buses in
operation (2017)

Running long range coach
on commuter routes (2018)

Electric Coach

Trolley 2.0 Trolley operation in dual mode:
catenaries and batteries (2017)

Optimized overnight charging
system (2017)

Smart Charging
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The Community

LIVING LAB OUTPUT #3

= Sharing the knowledge and lessons learned, 8o it

State SeGRIAMIOREABINinistry of Infrastructure and Environmént
Netherlands

= Advising and bringing solutions to our clients,

= QOrganizing visits to the e-bus operation sites,

=  Annual events: ingeLab I

* 2015: Nice Airport, France, ﬁ‘éﬁ‘é’f?{?&?@“ﬁ?ﬁ"‘“ s
2" edition .

® 20] 6: Eindho\/en, The Ne'l'herlonds, Findings and Outlook

e 2017: Paris, France (November).
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