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~ 450 billion bus journeys per year
worldwide

(. Buses account for h
approximately 83%
of the total PT
journeys worldwide

(- Buses are the bachbone\

of any public transport
system and are the only
PT mode in many cities
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X e The International Association of
UITP, rusuc ~  Public Transport is committed to
R— make bus systems more attractive
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" Clean fleet:
what does it mean?

PM (g/kWh)
0.360

Euro vehicles standards & emissions

= PM & NOx: Hundredfold improvement
since 1993 from EURO | to EURO VI

(Next “greening” step: )

= (ultra) low / zero emission
0.15

= regulations on fuel consumption & CO2
\_ _emissions W,

EU VI
(2013)

On road Plug-in s VOLVO
emissions ource:
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" Electric buses:
what are we talking about?

Diesel/oill
auxiliary
power unit

Zero
emission
operation

Diesel
auxiliary
power unit

Oil/diesel heater /
range extender
with diesel engine
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Urban bus market share projections by

propulsion technology
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buses are diesel

main issue
\_ Y,

g Bus contribution to
urban pollution must
be calculated per

\  bassenger per km

(

In Europe today 79% of h

45% - Euro lll or older =

\_

Renewal of old-bus fleets
towards Euro VI has
important effects




ZeEUS: a project to support electric bus
deployment

MObl|lty & Transport

40 Consortium Partners —
22.5 million€

20 User Group Members o
50 Observatory Members EU fur.llﬂmgéls"r) 10 cities
. _ million
Coordinator: UITP ~70 electric buses

ZeEUS methodo!ogy fora thorough
& meaningful evaluation £

A set of tools and
guidelines to accompany
bus stakeholders in ebus
deployment

YL

1 evaluation methodology
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10 ZeEUS Demonstrations

~70 electric buses

*12 meters, articulated, double-
dECkerS Mateues rarh e modt

*Plug-in Hybrid, Full-electric, R0 o IR
Battery Trolleys
Energy supply mode:

*plug-in, conductive, inductive,
overhead

Charging strategies
*Overnight (depot)
*Opportunity
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'ZeEUS
Core Demo Cities

Norway

 Sweden ‘ 8 plug-in hybrid
' VOLVO 12m

43 full electric

DL 18m 1 5 full electric

VDL 12m

Double deck
Alexander Dennis
North Sea

Denmark

10+ full electric
BOLLORE 12m

IRIZAR 12 m
2 full electric
Solaris 18m

4 VOSSLOH /VAN HOOL & -
2 SOLARIS | . 1 aes




A two level

evaluation methodology
Local / global level

Joint collaboration of stakeholders
Transferable to new cities / different alternative fuels
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/ ZeEUS ZLero Emission Urban Bus Systems
| eBus Report j "

An overview of electric
buses in Europe

-

 BEV, PHEV and battery trolleybuses v
« 61 cities !
« 27 manufacturers

Available online on:

WWW.zeeus.eu

Update foreseen in 2017, contact
pavuline.bruge@uitp.org for more info
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s X SEVENTH FRAMEWORK ISR
PROGRAMME

ZeaJFSJ

*
*
*
*



mailto:pauline.bruge@uitp.org

y / ZeEUS

eBus Report . .
=== ) City briefs & Industry fact sheets
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OTOKAR OTOMOTIV VE ’
SAVUNMA SANAYI A. S. . otn kar

COMPANY PROFILE =

“We plan fo renew our bus fleet with more CNG hybrid buses in order fo improve air qualify in Madrid™

Being ane af the major auiemaotvs monuiaciurers in Turkey, Otokar hos been providing sclutions specifically onswering
ta the needs of s cusiomers with iis own fechnolagy, d n and applications both In commerciol ond milifory range
since 1983, It s cparating wiih aver 2.000 employees af the foctary Built on o land of $52000m2 in Sakarya. Oickar has

DESCRIPTION been manufacturing buses for public transperiotian, semi-fraflers for bransperiafion and lagistics industry and frocked
Vehicles: 13 x 11.3m Costresua armoured vehicles and fociical ormoured vehicles for the
Tempus Wwe are testing CNG hybrid buses; in our fleet we have 23 CNG hybrid buses, defernse industry. With a hundred perceni Turkish copital,
13 of which are plug-in. The test aims to verify performance in real world Otokar Is faday present in the outomolve ond deferse
Charging -charging at the operations. Fuel consumption has been reduced by 30%, but the buses Industries with praducts of which infellectual property Compomg wobsi
depat - reliability is not geed. The buses have had a let of breakdowns, especially righiz ars owned by (1 Being a leadar in fhe bus ind ____2_,-:1:, .
in summer when the air conditioning is nel powerful enaugh. However, the ard the land vehicles in the deferse indusiry in 4
Lime: 41 hybrid bus systern has been good for air guality and passenger comfart. Otakar = the main conirecier in fhe Design and Praiciupe Cantack: Barkon Sogl
Develapment Prajeci af ALTAY, the natianal baitle fonk af .
Total aperation time/day: 16h wrkey ond s one of the companies of Kot Group. CHakar Elacta
Duration: Jan 2012-Jan 2014 A
WEHICLE SPECIFICATIONS - * .
Mature of experience: Pilat
Vehicle Brand 13 x Castrosua
Elaciric bus modal namea
Vehicle Model Ternpus K
Vehick fype
vehicle Length 13m
Lenqth ™™
Total passenger capacity &4 .
. i Tolol Passengers capacity
Alr Conditiening e Gross vahicls waight 13.500kg
Heati e
eating = Top spoad BDkmh
Overnight charging Plug at the depat (4h) Airco s
Energy storage system power  72kwh Haaling s
Fualeconomy or range Wbk - T 3m [cify oyela)

Eurcpsan Morka i infroduction

LINE SPECIFICATIONS = . - -
Route number 41 Suppliors
Type of line Metropolitan area Tups synehronous
Topography of the line Moderate

X Powar paak W0 3kw
Length of the bus line Bk Toraue T 0Nm
Average commercial speed 13krh

Castrosea Tempus
Total daily hours of eperation  16h .
Tetal daily hours operated ) X
in full electric 48ban svapliors valanca
Total km driven e hicle/day 210 ke Total anargy T
Tupe LFR

CLIMATE .

“warranfy

The climate & warm and temperate in Madrid. The average annual temperature s 137 Rainfall averages 450mm
annually. The warmest month of the year is July, with an average temperature of 24 0% The lowest average temperaiures
in the year cccur in Jonuory when it is arcund 50%C.

Z e EUFS ) j 3

T




/ZeEUS eBus Report - overview

E-BUSES IN EUROPE - TOP COUNTRIES
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» Coverage of > 500 E-buses in Europe
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5 challenges to address for eBus

More challenging

operation
HARGING ‘““’ }
Cabie E Pantograph Machanical device Inducrian e _A Ay l lllllll
LN = '
Standardisation / Interoperability Relnforcing cooperation

energy/bus

ZeEUS, -
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How to procure an eBus?

- (Even more) complex
tendering process?

- Vehicles & equipment:

- No longer business as
usual!

- Strike the right balance ey
between technical specifications [NEER i}
& required system functions i 225
- Embrace system approach:
vehicle, operations,
Infrastructure
-> Define arisk-sharing scheme as mitigation

Z e E\UrS\ J . ; 15




How to procure the eBus service?

- Adapt contract length
between the authority and
the operator

- Take the technological risk
Into account (higher
upfront cost/amortisation)

- Define who pays & at what
cost

- Define who owns rolling
stock/infra and what shall
happen at the end of the
contract

Zel?lJiJ . ; 16




Ensuring good cooperation

between the energy & bus sectors

e Different models In
different cities

« Urban location of charging
point
 Cabling

* Quality of the electricity
distribution network

« Stability of electricity cost
« Exploring Opportunities
» Use of PT power network (trams, metro)
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UITP Training UITP International
on ebuses Bus Conference in
Barcelona conjunction with:

EUROPE KORTRIJK
20-25 OCT 2017

UITP CENTRE FOR TRAINING ’;J)-:Iﬁ ADVANCING
PUBLIC
@ \ ¢/ TRANSPORT
http://www.uitp.org/events/electric-buses z e E U S.g

http://www.uitpxbusworld.uitp.orq
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http://www.uitp.org/events/electric-buses
http://kortrijk.busworld.org/
http://www.uitp.org/
http://www.uitpxbusworld.uitp.org/

ZeEUS —
Want to know more?

WWWwW.zZeeus.eu
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More than energy 7
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https://twitter.com/zeeusproject

Key Performance Indicators (1)

PEOPLE

Employment Amount of workforce

Qualitifcation of workforce

Safety

Quality of work Health
Perception of technology
Safety

Quality of service Security

Perception of technology
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21




Key Performance Indicators (2)

PROFIT (1)
Vehicles
PROFIT (2)

Depot facilities

- Revenue Service fees
Capital costs Recharging infrastructure | ”
ncentives
(CAPEX) Adjustments to current :
practices Leverage/gearing
Assumed depreciation period ’(A‘chelfs’sl tq ca;p;tal
ublic/private
Decommissioning costs Financial I\T o ° -
o il ew financia
Personnel costs Szl mechanisms

_ Spare parts
Operational

costs (OPEX)  Maintenance & Repairs
Energy

Z e E\UFS )
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Key Performance Indicators (3)

PLANET

Emissions Local
Global
Building resources

Resources Energy resources

Material




