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About us S0 SOLARIS

Solaris Bus & Coach

A Founded in 1996

A Electric mobility since 2001 (trolleybuses),
2006 (hybrid buses) and 2011 (battery buses)

A Building trams since 2009

A 2,200 employees in Poland and 200 in international /& B\
sales and after sales subsidiaries

A Headquarters and four production sites in Greater
t 21 yepidn

A €358 million turnover (2013)

A Largest independent city bus builder in continental
Europe

A Production capacity 40 buses/week aridtram/week
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Experience in electric mobility @ SOLARIS

Hybrid busestrolleybusesund battery buses
=electric buses

EIeCtnC bus Zeroemission

emission free at point of operation operation

Battery bus

Diesel auxiliary

Oil/diesel heater/ :
power unit

range extender
with diesel engine
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S0 SOLARIS

Experience in electric mobility

Trendsetter for hybrid buses in Europe

AFirst European city bus with volumproduction hybrid technology(2006)

A Offer of different dieseklectric hybrid technologies gives operators the
choice of suitable hybrid drive systems

AFuel consumption reduced by up to 29%, emissions by up to 78%
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S0 SOLARIS

Experience in electric mobility

Market leader in trolleybuses

ASolaris Trollino trolleybuses have provided electric mobility since 2001

AAvailable irthree lengths(12, 15 & 18 metres)

AChoice ofour traction equipment supplier® ~1 2 R ¥ aSRO2YX / S13

AEU & EFTmarket leader
with 40% market share
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Experience in electric mobility

h"'_jf- Y SOLARIS

Hybrid trolleybus with batteries and supercaps

ADemonstrator in Eberswalde
as part of Efunded TROLLEY project

ABattery (72kWh)for 4 km independent
operation per 18 km round trip

A Fits into existing space on the bus
A Other battery sizes are possible

AEnergy cost per km fdnybrid trolleybus is
32% lower than for reference venhicl€ftted
with diesel auxiliary units and supercaps)

ANew possibilities for electric bus systems

A Route extension without infrastructure cost

A New networks with infrastructure only on
highly-used main sections

Elektrischer Stadtverkehr in Eberswalde =0
B i
Testbetrieb mit partiellem fahrleitungslosen Batteriel betrieb .0 Gl ® &)

Linie 861 Norden Linie 862 Ostend
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Experience in electric mobility ﬁ§3 SOLARIS

Electric buses are eneregfficient

Energy requirementn kWh/km Cost savings
Diesetelectric hybrid 3,55 22%
Electric bus 2 52 420

(difficult conditions)

Electric bus

0
(ideal conditions) 1,28 71%

Data forl2-metre standard busaccording t&ORT 2without heating), own measurements
Cost of 1 litre diesel 5.52 PLN, cost of 1 kWh electricity 0.56 PLN
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Specification options & _&E W SOLARIS

—

Choice of partner for traction system

dicoM vossioh

@) sHoon

KIEPE

AJoint experience from AJoint experience from AAlso marketed &old

50 trolleybuses hybrid buses, as~ 1 2 Rl by SNXzy

(with auxiliary batteries) trolleybuses and trams ~ 1 2TRahsportation

4 . : <o :

and 46 trams ABased in AJoint experience from
ABased in 5NaaSt R2NFXI DXSHMMeygudes and

Warsaw, Poland hybrid buses
Alnternational service ABased in )

assured by Solaris tft1 Sz /1 SOK
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Specification options ﬁ§3 SOLARIS

A Choice of vehicle length

A Midibus (low entry, 8.9 metres)

A Sandard bus (low floor, 12 metres)

A Articulated bus (low floor, 18 metres)

A Extended articulated bus (low floor, 18.75 metres)

A Choice of battery size
A From 60 to 240 kWh
A Choice of electric motor type

A Central motor
A Hectric drive axle

A Choice of charging technology

A Cable & plug connection

A Conductive fast charging via pantograph
A Inductive fast charging

A Fuel cell range extender

J www.solarisbus.com " [Per o,£ ContfhnS~ofn




P

Batteries ¢ E N SOLARIS

————

Batteries designed for electric buses

Aln-house expertise in designing battery packs for electric buses

AUse of multiple 40 kWh packs
= batteries from 80 to 240 kWh

APacks connected in parallel
= buses can still run if individual padas (minimum 80 kWh required

AHigh power or high energy batteries

A Standardised dimensions and connections
= assured availabilty of replacement batteries and upgrades even after years

ANorth American and Japanese suppliers for cells
= consistent quality at cell level

AProduction in close cooperation with existing partner for wiring looms
= assured quality

AOptional cooperation with external suppliers of fuligckaged batteries
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Batteries

Battery architecture

Cell Module Pack
1827 cells 8 modules
2.74 Wh 5 kWh 40 kWh

52q6 packs
80¢240 kWh
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Batteries @ SOLARIS

Avallable battery sizes

High Energy

80 105 120 160 200 210 240

Pantograph

Induction

! Lithiumttitanite (Li,TEO,,): warranty for 10,000 cycles within 5 years
2 Lithiumriron-phosphate (LiFeP® warranty for 3,300 cycles within 5 years
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Charging technologies LD ) SOLARIS

Choice of charging technologies

ACable & plug
A16¢200 kWcharging power

APantograph
A200 kWcharging power

AChoice of two systems
ASolaris (with Eko Energetyka)
ASchunk Smart Charging
AlInduction

A200 kWcharging power

ABombardier Primove system
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Charging technologies

Cable & plug

Power output

Voltage
Grid connection
Rated current

Plug

Dimensions

Weight

16 kW

3x400V, 50 Hz

32kW

3x400V, 50 Hz

h§_ ) SOLARIS

100 kW

3x400V, 50 Hz

200 kW

3x400V, 50 Hz

3-ph§§e'l\olug, 3—ph2§e£Iug, 5-pole cable 5-pole cable
22 A 44 A 138 A 277 A
Harting, Combo| Harting, Combo| Harting, Combo Haft)i(r}g,ock::/nbo
~1000x800x ~1200x1150x ~1800x1350x ~2000x1350x
600mm 600mm 1000mm 1000mm
~200 kg ~320 kg ~850 kg ~950 kg
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Charging technologies

t‘t_x““:“- W SOLARIS

Pantograph: Solaris

A Solarisdeveloped technology
in conjunction with Eko Energetyka

AUp to 200 kW charging power

AFourpole, earth & control connection
ADesigned to allow additional communication
poles to be added
AlLarge stopping tolerances
A2 metres lengthways
A1 metre sideways

AWireless communication between bus and station

ASame charging station as used for 200 kW
cable & plug connection
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Charging technologies

S0 SOLARIS

Pantograph: Solarigcontinued)

AContact head
AActive vertical raising and lowering

APassive horizontal adjustment through
ball joint

ABalanced against vehicle kneeling through
suspension in pantograph arm

AContact plate
AActive closing and opening of contact rails

APlate can be suspended from dedicated
pole or from existing bus station roofs
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