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Solaris Bus & Coach 

ÁFounded in 1996 

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

ÁBuilding trams since 2009 

Á2,200 employees in Poland and 200 in international 
sales and after sales subsidiaries 

ÁHeadquarters and four production sites in Greater 
tƻȊƴŀƵ region 

Áϵ358 million turnover (2013) 

ÁLargest independent city bus builder in continental 
Europe 

ÁProduction capacity 40 buses/week and 1 tram/week 

About us 
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Electric bus 
emission free at point of operation 

 

 

 

Hybrid bus 

Trolleybus 
Battery bus 

Hybrid buses, trolleybuses und battery buses 

= electric buses 

Zero emission 
operation 

Diesel auxiliary  
power unit 

Oil/diesel heater /  
range extender 

with diesel engine 

Experience in electric mobility 
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Trendsetter for hybrid buses in Europe 

ÁFirst European city bus with volume-production hybrid technology (2006) 

ÁOffer of different diesel-electric hybrid technologies gives operators the  
choice of suitable hybrid drive systems 

ÁFuel consumption reduced by up to 29%, emissions by up to 78% 

Experience in electric mobility 
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Market leader in trolleybuses 

ÁSolaris Trollino trolleybuses have provided electric mobility since 2001 

ÁAvailable in three lengths (12, 15 & 18 metres) 

ÁChoice of four traction equipment suppliers ό~ƪƻŘŀΣ aŜŘŎƻƳΣ /ŜƎŜƭŜŎΣ ±ƻǎǎƭƻƘ YƛŜǇŜύ 

ÁEU & EFTA market leader  
with 40% market share 

 

Experience in electric mobility 
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Hybrid trolleybus with batteries and supercaps 

Experience in electric mobility 

ÁDemonstrator in Eberswalde  
as part of EU-funded TROLLEY project 

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

ÁFits into existing space on the bus 

ÁOther battery sizes are possible 

ÁEnergy cost per km for hybrid trolleybus is 
32% lower than for reference vehicles (fitted 
with diesel auxiliary units and supercaps) 

ÁNew possibilities for electric bus systems 

ÁRoute extension without infrastructure cost 

ÁNew networks with infrastructure only on 
highly-used main sections 
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Electric buses are energy-efficient 

4,48 

3,55 

2,52 

1,28 
Electric bus 
(ideal conditions) 

Electric bus 
(difficult conditions) 

Diesel-electric hybrid 

Diesel 

Energy requirement in kWh/km Cost savings 

  0% 

22% 

42% 

71% 

Data for 12-metre standard bus, according to SORT 2 (without heating), own measurements 
Cost of 1 litre diesel 5.52 PLN, cost of 1 kWh electricity 0.56 PLN 

Experience in electric mobility 
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Choice of partner for traction system 

ÁJoint experience from 
50 trolleybuses  
(with auxiliary batteries)  
and 46 trams 

ÁBased in  
Warsaw, Poland 

ÁInternational service 
assured by Solaris 

ÁJoint experience from 
hybrid buses, 
trolleybuses and trams 

ÁBased in  
5ǸǎǎŜƭŘƻǊŦΣ DŜǊƳŀƴȅ 

ÁAlso marketed & sold  
as ~ƪƻŘŀ tŜǊǳƴ by  
~ƪƻŘŀ Transportation 

ÁJoint experience from 
230 trolleybuses and 
hybrid buses 

ÁBased in  
tƭȊŜƶΣ /ȊŜŎƘ wŜǇǳōƭƛŎ 

Specification options 
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Current specification options for battery buses 

ÁChoice of vehicle length 

ÁMidibus (low entry, 8.9 metres) 
ÁStandard bus (low floor, 12 metres) 
ÁArticulated bus (low floor, 18 metres) 
ÁExtended articulated bus (low floor, 18.75 metres) 

ÁChoice of battery size 

ÁFrom 60 to 240 kWh 

ÁChoice of electric motor type 

ÁCentral motor 
ÁElectric drive axle 

ÁChoice of charging technology 

ÁCable & plug connection 
ÁConductive fast charging via pantograph 
ÁInductive fast charging 
ÁFuel cell range extender 

Specification options 
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Batteries designed for electric buses 

ÁIn-house expertise in designing battery packs for electric buses 

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

ÁPacks connected in parallel  
= buses can still run if individual packs fail (minimum 80 kWh required) 

ÁHigh power or high energy batteries 

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

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

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

ÁOptional cooperation with external suppliers of fully-packaged batteries 

Batteries 
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Cell 

 
2.74 Wh 

Pack 

8 modules 
40 kWh 

Battery architecture 

Module 

1827 cells 
5 kWh 

Traction batteries 

2ς6 packs 
80ς240 kWh 

Batteries 
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Available battery sizes 

High Power1 High Energy2 

kWh 
Bombardier 

80 80 105 120 160 200 210 240 
60 90 

Cable & plug P P P P P P P P P P 

Pantograph P P P P P P P 

Induction P P 

1 Lithium-titanite (Li4Ti5O12): warranty for 10,000 cycles within 5 years 
2 Lithium-iron-phosphate (LiFePO4): warranty for 3,300 cycles within 5 years 

Batteries 
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Choice of charging technologies 

ÁCable & plug 

Á16ς200 kW charging power 

ÁPantograph 

Á200 kW charging power 

ÁChoice of two systems 

ÁSolaris (with Eko Energetyka) 

ÁSchunk Smart Charging 

ÁInduction 

Á200 kW charging power 

ÁBombardier Primove system 

Charging technologies 
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Power output 16 kW 32 kW 100 kW 200 kW 

Voltage 3x400 V, 50 Hz 3x400 V, 50 Hz 3x400 V, 50 Hz 3x400 V, 50 Hz 

Grid connection 
3-phase plug,  

32 A 
3-phase plug,  

63 A 
5-pole cable 5-pole cable 

Rated current 22 A 44 A 138 A 277 A 

Plug Harting, Combo Harting, Combo Harting, Combo 
2x100 kW 

Harting, Combo 

Dimensions 
~1000x800x 

600 mm 
~1200x1150x 

600 mm 
~1800x1350x 

1000 mm 
~2000x1350x 

1000 mm 

Weight ~200 kg ~320 kg ~850 kg ~950 kg 

Cable & plug 

Charging technologies 
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Pantograph: Solaris 

ÁSolaris-developed technology  
in conjunction with Eko Energetyka 

ÁUp to 200 kW charging power 

ÁFour-pole, earth & control connection 

ÁDesigned to allow additional communication 
poles to be added 

ÁLarge stopping tolerances 

Á2 metres lengthways 

Á1 metre sideways 

ÁWireless communication between bus and station 

ÁSame charging station as used for 200 kW  
cable & plug connection 

Charging technologies 
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Pantograph: Solaris (continued) 

ÁContact head 

ÁActive vertical raising and lowering 

ÁPassive horizontal adjustment through  
ball joint 

ÁBalanced against vehicle kneeling through 
suspension in pantograph arm 

ÁContact plate 

ÁActive closing and opening of contact rails 

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

Charging technologies 


