!
Ky

H A S T U S Intelligent Urban Transport Systems

HOW TO INTRODUCE &
OPTIMIZE A LARGE
ELECTRIC BUS FLEET

Mohab Abla

Senior Director
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40

YEARS IN
THE INDUSTRY

30

RESOURCES
ON RG&D

600

EMPLOYEES

MONTREAL: INTERNATIONAL HUB FOR Al,
BIG DATA & TRANSPORT RESEARCH



HASTUS CLIENTS

Worldwide

300+

HASTUS installations

28

Countries

90+

Operations with
fleet over 1k buses

4




CHALLENGES FOR
TODAY'S BUS
OPERATORS

Changing travel patterns
Shortage of drivers

Energy transition
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A STRATEGIC SHIFT

Irreversible commitment
G

Climate change has become a
global emergency

States & governments making
massive investments

Thinking differently

Reshaping the way we design
transportation networks

Changing the way operations
are scheduled & operated

Innovating for efficiency

Solving new problems

An ideal playing field for
optimization & artificial
intelligence
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ADOPTION PHASE -
DIFFICULT CHOICES TO MAKE

Technology?

Autonomy of buses?
Location & number of chargers?

Which routes to electrify?

Impact on the drivers?
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SCALE-UP PHASE - GRID & CHARGERS ARE LIMITED

Schedule & optimize recharging
activities over several days

Optimize energy needs up front

Optimize overnight charging
activities

Y

garsd Qa5 oar5d Qarss gar38 garss ﬂ'ﬂ’:'ﬂ 58 QwdE W Qa3 QS8 | garsd Qarsd
234 304 338 256 251 34
wﬂuf-ﬂ Mﬂrﬁl Hﬂ!’” wﬂafuﬂ n-ﬂnzgm ! ﬁﬂﬂm , g-ﬂﬂruﬁ
et i i i g g i g Y g gl e i i
Mlﬂrﬂ wﬂu‘ﬂﬂ p-ﬂ”gnii wﬂw&ixﬂﬂn:o-ﬁ‘n-ﬂ“?ﬁs,ﬁivfuﬂ
gar35S QS5 Qar5S  Qars5 pars5s gQarSs gar5s Qurss ﬂﬂwﬁixﬂﬁﬁi.mﬁrﬁ
250 o7 N Jis 226 238 n
ph
ursday Fnda
.ET'? rrrrrrrrrrrrrr "'IH'D“; i i 1 #Er | i #ID.I”. 1 ¥ | | ¥ ¥ T #m# 'I'EEI‘
i St i 17l I [ 1
-l -
[l ] tmtage 11 111 1 HlE Nl B
- -l
Lmy .| ey RITI i 5 U 1111
et el el
| Bl g | . e b ' Bmbags
L L il




SCALE-UP PHASE -
BUSES AGE DIFFERENTLY

Consider vehicle SOH in
scheduling & operations
Mmanagement

Improve accuracy of recharging
activities by importing & analysing
daily vehicle consumption
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SCALE-UP PHASE — MUST REVIEW YARD MANAGEMENT

Vehicle Details * Charging Station
n Status: Operational
Maximum power: 180 kW
KN KN 5 KB
@ Connector ST1.1 <
10143 1u14u] 10135 Lane 4 - Space3 ¥ x Unavailable
= vehicle: 10126 Charging issue
€@ connector ST3.1 Remaining time: 24 min
. P @ Current S0C: 85% Target: 100% £ 85%
Current SOC: 28% Target: 43% Q 40% @ Connector ST1.2 v
CHARACTERISTICS STATE OF CHARGE Unavailable
b)) O J ACC APC CAM 28% [} &= vehicle: 10107 Charging issue
40 km VISP ISP I II I I PP Iy
Current SOC: 56% Target: 95% £k 56%
@ Washing | scheduled |
— @ Connector ST1.3 <
5 , 2 2 ~ Unavailable
19 March New Activity ) s
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50 83 |:' \ @ 5 ® 5 W 5
5:08 o | 1344 L) P L)
@ 5 @ 5 ¢ 5 @ 5 19
3 3 3 3 - |
- 6 9 6 9 6 $ 6
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iRl @ CURRENT ACTIVITY 28% [} 7 @ 7 @ 7 @ 7
@ 5 S 9 7 P I Recharge
@ @ ® ¢ Start: 19/03/2020 12:10 EBUS58 0h30
4 4 4 4 g End: 19/03/2020 12:40 EBUSS8 g ¥ = @ 8 9 8
1
12:40 O 43% 40% [0}
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Available for 0h30
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PRODUCT PARTNERSHIP

Combination of best-in-class products to offer the most advanced e-bus depot-management solution

HASTUS-DailyVehicle ViriCiti Charging-Station
Monitoring & Smart Charging
Depot-management system to manage in-depot Real-time charging-station monitoring combined
processes, from vehicle parking to block with smart-charging capabilities to plan & steer the
assignments charging process
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01.

He

D on-time

deployment of
vehicles

02.

Reduce
unnecessary
vehicle
movements

BENEFITS OF HASTUS
E-BUS SOLUTIONS

03.

Increase
Mmalintenance-
activity recurrence

04.

Extend battery life

0.

Better service-
malintenance
balance

06.

Reduce personnel
training




LEADING E-BUS OPERATORS USING HASTUS
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IN THE WORDS OF ONE CLIENT

“ After collaborating closely with GIRO to improve
the module to manage electric buses, we at
Connexxion/Transdev NL are intensively using
HASTUS to plan and schedule over 200 electric
buses currently in operation. At the same time we are
preparing the implementation of the next 250 electric
buses in the next couple of years. All in all, the
solutions from HASTUS are very robust and efficient,
and not only to the satisfaction of ourselves as PTO,
but also of our PTA’s in the Netherlands”

400

Bart Bonekamp, Manager Service Planning at Connexxion CiL Y o ELECTRIC BUSES OPERATED BY
: CONNEXXION (TRANSDEV NL)
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