
FCB CPH17 
– The pathway has been prepared - now is the time 
to implement zero emission fuel cell buses 



WELCOME  
TO FCB CPH17

Contributing over 30% of green house gas emissions 
transportation has a critical role to play in the decarboni-
sion of our economy. Being fossil fuel free by 2050 will 
require significant changes in the public transit sector.

This opens the door for the deployment of zero emis-
sion fuel cell vehicles. With large fleets, transit agencies 
and operators in the Nordic countries are in the best po-
sition to accelerate this transition by replacing the con-
ventional bus fleets with clean zero-emission buses.

The potential for greening urban mobility and the asso-
ciated benefits are enormous. Fuel cell buses reduce the 
external environmental and health care costs of public 

transport. With lower noise levels and air quality
improvement operators can benefit from a “green” and 
modern image, while reducing operating costs and im-
proving passenger satisfaction.

Zero emission fuel cell bus solutions are ready to be im-
plemented in the public transport sector. 

Now is the time to make a move to fuel cell buses for 
public transit.

FCB CPH17 will provide you with the information you 
need to start planning for the deployment of zero emis-
sion fuel cell buses in your city.



WHAT IS A  
ZERO-EMISSION FUEL CELL BUS ? 

A fuel cell bus is an electric vehicle that includes both a 
fuel cell generator and batteries working together seam-
lessly to provide an efficient zero emission bus without 
compromise in range or route restrictions.

Hydrogen fuel cell buses are battery fuel cell hybrid elec-
tric buses that use hydrogen as the fuel source to gener-
ate electricity to power the electric drive and “recharge” 
the batteries.

The range of the fuel cell bus is determined by the 
amount of hydrogen stored onboard the bus.

The fuel cell generator generates electricity from hy-
drogen through an electro-chemical reaction producing 
only water and heat as by-products. Heat generated can 
be used for heating and cooling the bus cabin.

The batteries provide storage for regenerated energy 
from braking and peak power for the bus. There is no 
need to plug in the bus to recharge the batteries, as hy-
drogen stored in the bus provides the entire daily energy
need of the bus.
 



THE SOLARIS URBINO 18.75 FUEL CELL BUS  
WITH BALLARD FUEL CELL POWER MODULE

In late 2014 Solaris introduced its first Solaris Urbino 
18.75 electric bus with hydrogen fuel cell range extend-
ers delivered by Ballard Power Systems.

For almost three years two Urbino 18.75 buses have been 
carrying Hochbahn passengers in Hamburg on the inno-
vative line 109. Line 109 is a 10-kilometre route that leads 
through the city centre in Hamburg and is operated only
by alternative energy.

The Solaris Urbino 18.75 has been awarded the prestig-
ious International busplaner Sustainability price in 2015.
The bus has also won the Fuel Cell Award 2016 in the 
product and market category.

Solaris Urbino Bus with  
Fuel Cell Range Extender Specifications

Size  18.75 meters

Battery power 120 kWhr lithium-iron-phosphate

Fuel cell power 85kW FCveloCity®-HD
 Developed by Ballard Power Systems

Hydrogen storage 45 kg at 350 bar

Range >300 kilometers with auxiliaries



BENEFITS OF DEPLOYING  
ZERO EMISSION FUEL CELL BUSES

Fuel cell buses provide zero emission transportation with 
no compromise in vehicle performance. Fuel cell buses 
are the only zero emission technology to offer full ve-
hicle capability (grade ability, highway speeds, and long 
range) in all operating environments.

Fuel cell buses do a complete day’s work even on the 
most challenging routes and allow for a 1:1 replacement 
for conventional diesel or compressed natural gas (CNG) 
technologies. Therefore, fuel cell buses can be applied to 
all urban bus routes without compromise.

Benefits of implementing fuel cell buses include:
GHG and NOx Reductions - Fuel cell buses have zero 
tailpipe emissions. By using hydrogen produced from 
renewable energy sources, buses reach full carbon neu-
trality. One fuel cell bus fueled with hydrogen from re-
newable energy sources will avoid approximately 122 
kg of CO2 emissions for every 100 kilometers traveled 
compared to a conventional diesel bus.

Range and route performance to match conventional 
buses - Fuel cell buses operate over 450 km during an 
18-hour shift on the road with a single 10-minute re-
fuelling, and do not require any charging infrastructure 
along the route.
 
Fast and scalable refueling - Hydrogen refueling sta-
tions at transit depots are built to be scalable, and a sta-

tion can simply and cost-effectively increase its capacity 
from 10 to 100 buses by upgrading the compression and 
storage equipment and adding dispensers.

Flexible Vehicle Integration - Fuel cell power modules 
for transit buses are commercially available from 30 to 
100 kilowatts, allowing bus manufacturers to offer a range 
of options to meet customer requirements. Fuel cell pow-
er modules can be integrated into any type of bus from 
8m to 18m (articulated) including double decker buses.

Proven reliability – With millions of kilometers in com-
mercial service, more than 15 years on the road in differ-
ent environments and transit bus duty cycles, fuel cell 
buses have proven to meet operational requirements 
of transit agencies and bus operators. Fuel cell buses in 
Scandinavia will benefit from the proximity to the Euro-
pean service center in Denmark (Ballard Europe) to en-
sure availability. 

Low maintenance costs - For the electric generator on 
the fuel cell bus there is no expected generator repair or 
maintenance needed other than a potential bearing re-
placement during the typical useful life of a bus. Overall, 
fuel cell buses require less maintenance due to its solid 
design and the reduction of moving parts. 

 



HYDROGEN  
FUELLING INFRASTRUCTURE 

A roll-out of hydrogen refuelling stations and the supply 
of hydrogen is an important factor in the implementa-
tion of fuel cell buses. To secure the 1:1 substitute for 
diesel buses, it is crucial that refuelling and handling is
similar to what we are accustomed to with fossil fuels.

Hydrogen is produced in large scale either on-site or 
trucked in from central production. The solution depends 
on the hydrogen demand and on physical surroundings.
Refuelling can be carried out at the depot as part of the 
normal procedure to prepare the buses for the next day 
of operation.

The H2Station® produced by NEL Hydrogen is a new 
generation of hydrogen refuelling for fuel cell vehicles, 
offering fast and reliable refuelling with long range ac-
cording to international standards. 

The hydrogen refuelling systems can easily be accus-
tomed to your needs. They are scalable and there are 
solutions for every hydrogen fuel cell vehicle. 

NEL Hydrogen can provide you with delivered hydrogen 
at a fixed price dispensed at pump over for example a 
10-year period. 

The price of hydrogen includes all capital and operating 
costs, which means that there is no additional invest-
ment for the bus operator. For cost parity with diesel, a 

hydrogen fuel price of €5-6/kg is accepted as the target 
for the industry, as this is the level which allows parity 
with diesel costs for today’s buses.

Prices of €5-6/kg is already achievable and offered by 
NEL Hydrogen on a fixed price contract today. Fixed 
prices let operators and municipalities gain total clarity 
of the cost during the entire contract period. Thus, there 
will be no need to take increase in prices over time into 
account. Although the initial CAPEX investment of im-
plementing fuel cell buses is higher than a comparable 
diesel solution, over time the fuel cell bus is from both 
environmental and economical perspective an attractive 
solution.



THE PATHWAY HAS BEEN PREPARED  
- NOW IS THE TIME TO IMPLEMENT FUEL CELL BUSES

The price of fuel cell buses has decreased over the years 
as volumes have grown. Since the first deployments in 
the 1990s, purchasing costs for fuel cell buses have fall-
en by more than 75%.

Currently, the target price for a basic* 12m fuel cell bus is 
€650,000 as part of the next funded European deploy-
ment program. With volume purchases over 100 buses/
year this price could start from 450.000€ or even lower 
beyond 2020. Aligning this price with the maintenance 
costs for fuel cell buses at €0.35 per kilometer, and be-
ing lower with volume increase, the fuel cell buses are 
very competitive to diesel buses.

The zero emission fuel cell bus solution is ready. The tech-
nology is ready, the price is affordable, and the time is now 
to make a move to fuel cell buses for public transit.

Hence, municipalities are establishing the public trans-
port systems of the future. To meet the goal of a fossil 

free transport sector by 2050, and to keep prices low 
on the fuel cell buses, it is very important that the mu-
nicipalities in all the Nordic Countries are contributing 
to create a demand for the hydrogen infrastructure and 
the fuel cell buses. This is done by including the imple-
mentation of fuel cell buses in  the local public transport 
strategies and route tenders.

By engaging now this allows the municipalities to real-
ize the benefits of fuel cell buses, to build-up their own 
knowledge and practical experience as well as taking re-
sponsibility for preparing the future of our public trans-
port system. 

To learn more about fuel cell buses please take a look at 
our joint white paper at hydrogenvalley.dk/white-paper

*basic means without specific customer/PTA equipement. 



CONTACT  
INFORMATION

Brintbranchen 
info@brintbranchen.dk 
+45 39 20 20 03 

Please do not hesitate to contact us if you have ques-
tions or you need advice on how to start planning for 
the deployment of fuel cell buses in your city. 


