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• Employees: approx. 780

• Area covered: approx. 2.900 km²; 
more than 2,5 mio. inhabitants

• Fleet size: approx. 600 buses
(300 company owned buses)

• Employees: approx. 780

• Area covered: approx. 2.900 km²; 
more than 2,5 mio. inhabitants

• Fleet size: approx. 600 buses
(300 company owned buses)

Niederlassungen

Hauptverwaltung

Regionalverkehr Köln GmbH – Company Profile

Regionalverkehr Köln GmbH (RVK)

Regional public transport operator

Bus depot

Head quarter



3

Wir bewegen die Region

Different drive trains

Advantages Fuel Cell Buses

• Range 

• Refueling time  

• Flexibility

➢ (locally) zero

emission

Quelle: Eigener EntwurfQuelle: Eigener Entwurf; Bildquelle: Element Energy
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Experience of RVK with deployment of FC buses

Fuel cell buses in service since 2011

…to pre-production

From prototype… 
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Availability 2018

Internale leakage FC

Problems ABS sensor

Problems ISO sensor FC

Availability Van Hool
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Refueling of a Fuel Cell Bus 

 Usage of by-product hydrogen

 Refueling time: < 10 min.

 Pressure: 350 bar

Hydrogen infrastructur

Infrastructur

➢20 tons hydrogen 
per day

➢ sufficient to fuel
the complete bus
fleet in the region
(approx. 1000 
Busse) 

Bildquelle: RVKQuelle: HYCOLOGNE
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Expansion of fleet

+
50 Fuel Cell Buses 2 H2-Refueling Stations

For the Cologne Region 



8

Wir bewegen die Region

Location and capacity of H2-refueling stations

für 20 1 x

Bildquelle: RVK

für 20 1 x

für 5 

für 10 
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Challenges & Solutions

• High costs
• Lack of knowledge
• Inexperience (how & 

where to start)
• Lack of commitment

• Seek funding
• Show OEMs appetite
• Educate decision

makers

• Talk to experienced
PTOs

• Learn from other
projects (JIVE, CHIC 
etc.)

• [Check out 
www.fuelcellbuses.eu]

• Motivate decision
makers

• Remind them of their
climate goals and 
offer solutions
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Solutions: Example HRS Wermelskirchen

© einstellungstest-fragen.de
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H2-Refueling Station Wermelskirchen

• New HRS at bus depot

• Capazityt: 20 FC-buse

• On Site storage: approx. 800 kg H2

• Operator: RVK

• Industry partner:

• Planned commissioning: 2/2019

Solutions: Example HRS Wermelskirchen
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Key learnings

• Motivate and constantly inform share and 

stake holder (positiv and negativ)

• If possible, no prototypes

• Seek experienced industry partners

• Early on involve authorities (permits etc.)

• Think positive and never give up!!
© einstellungstest-fragen.de
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Conclusion

Hydrogen and Fuel Cell technology are ready for the market

Hydrogen can be produced locally and enviroment friendly

Due to advantages of range, flexibility and refueling time 
feasible for regional public transport

RVK about to built up Europes biggest fuel cell bus fleet



Contact: 
Dipl. Geogr., B.Eng Jens Conrad
Head of Department
Regionalverkehr Köln GmbH   
E-Mail: jens.conrad@rvk.de
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Costs H2-Infrastructure

Quelle: RAUDBAUGH, D. (2018), Center for Transportation and Environment (CTE) 
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Hydrogen, a environment frindly energy carrier

Quelle: SHELL (2018): PressemeldungQuelle: NOW, basierend auf BUNDESNETZAGENTUR 2017Bildquelle: LIFESTROM (Erneuerbare); PLANET GBR (Transport); LINDE (Speicherung)

Hydrogen

Hydrogen can be

• Produced from
renewable energies

• transported

• store
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Fuel Cell Hybrid Buses

1860T €

1290T €

850T €

650T € 625T €
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2011
Phileas Busse, RVK

2014
Van Hool Busse, RVK

2015
3Emotion,

Förderprojekt

2017
JIVE, Förderprojekt

2018
JIVE 2, Förderprojekt

> 2020
Einschätzungen

Solaris*

Development of procurement prices for FC buses

Quelle: RVK basierend u. a. auf SOLARIS, BALLARD, NEL (2017): White Paper im Zuge FCB CPH17, S. 14
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Hydrogen

storage system

Batteries

Quelle: VAN HOOL

Converters

Fuel Cell

Electric Motor

Van Hool A330FC
Tecnical components A330 FC

Drive cooling

• FC-System: 150 kW (Ballard)

• Battery system: 100kW (LTO) 

Rekuperation system: Bremswiderst. (2 

units at 60kW)

• H2-tanks: 8 tanks @350 bar, 40 kg

Breaking

Resistor

Approx. 90 % of the components of battery electric buses

and fuel cell buses are the same
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Timeline and budget

Start of
JIVE

1/2017

Europe 
wide

tender
process

7/2017 
–

12/2017

Order 
of 30 
FC bus

3/2018
Delivery
of buses

10/2019

-

03/2020

JIVE

Delivery delayed

by 6 months

Budget Funding
30 buses: 19,5 million € FCH JU: 5,6 million €

Co-Funding (BMVI): 5,2 million €



OEMs in Europe are responding to the growing demand for FC 
buses and preparing to offer new solutions

Source: Element Energy (based on public announcements). Note: lists are not exhaustive.

European bus OEMs with fuel cell buses demonstrators / offering fuel cell buses for sale

Non European OEMs active in the fuel cell bus sector
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TCO

Quelle: BALLARD, NEL, HYDROGEN VALLEY (2018): Fuel Cell Buses – An attractive Value Proposition for Zero-Emission Buses in Scandinavia - 2nd Edition, S. 16
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• Fuel Cell Bus in operation in London 

since 2011

• FC-Stack operated more than

33,000hrs

Durability Fuel Cell

Quelle: BALLARD (2019): Durability proven


