PHOTOVOLTAICS AND
SELF-CONSUMPTION IN
PUBLIC TRANSPORT

Energy strategy 2050 in public transport – ESPT 2050

Public transport is very energy efficient:
For the same transport performance, it requires
only one third of the energy of motorised
individual transport. In freight transport this
difference is as much as a factor of ten.
However, in order to maintain its environmental
advantage, public transport needs to further
increase the share of renewable energy.
SBB’s hydroelectric power stations now cover
almost all the electricity needs of the railway
companies. But traffic is increasing and, at the
same time, bus companies have to switch to
electricity. Photovoltaics (PV) offer all public
transport companies (TC) the opportunity to
take their energy supply largely into their own
hands. This would enable TCs to generate
around a quarter of their electricity requirements
on their own buildings. It is beneficial to the
economic efficiency of such systems if the
majority of electricity generated is consumed
at the same time, i.e. a high level of self-

consumption is achieved. The Federal Office
of Transport (FOT) has issued a new guideline to
help TCs make use of this potential.
Among other things, the following topics are
addressed in this guideline:

→ Potential for PV, energy yield
and self-consumption
→ Versatile application possibilities of PV in public transport,
illustrated with examples
→ Overcoming possible hurdles
and financing
Some highlights from the guideline are
presented in this flyer.

POTENTIAL FOR PHOTOVOLTAICS
AND SELF-CONSUMPTION
Potential in Switzerland

At www.sonnendach.ch
the potential for each
individual building can
be estimated.
Example: SBB industrial
building at Lancy-PontRouge (GE) station

If all suitable roofs and facades in Switzerland
were covered with PV panels, their annual
energy yield would be around 67 terawatt hours
(TWh, billion kilowatt hours). This is more
electricity than is currently consumed throughout Switzerland.
With its Yes to the Energy Strategy 2050,
Switzerland has committed itself to phasing out
nuclear energy. Considering that the implementation of the Climate Protocol can only be
achieved by abandoning fossil fuels, we would
need an additional 45 TWh of electricity
approximately. Solar energy from roofs and
facades will therefore play a rapidly increasing
role.
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Energy from your own roof
Public transport in Switzerland is very well
developed and therefore requires a large
amount of energy. The electricity consumption
of all transport companies is about 2.7 TWh.
In addition, 120 million litres of diesel are consumed. If the entire public transport system
is to be operated in a carbon neutral manner in
the future, it will require around 3.5 TWh of
electricity, of which around 2 TWh is already
being produced by SBB’s hydroelectric power
stations. This already represents almost
60 per cent of the total energy consumption
of the transport companies.
The production of the remaining 1.5 TWh
from solar energy would require an area of PV
panels of about 7,500,000 m², which corresponds to about 1 m² per inhabitant in Switzerland.
Projections from various TCs show that
they could generate around 20–30 per cent of
their electricity requirements on their own
buildings. Solar energy can therefore make an
important contribution to replacing nonrenewable energy in public transport. Several
plants are already in operation (see project
examples).

90

All surfaces of
the building
envelope can
supply electricity. The figure
shows what
percentage of the
maximum yield can be
achieved on a given area.
95

100

95

W

65

70

S

75

50

65

The potential
for solar
power in
Switzerland’s
building
stock is
67 TWh per year,
exceeding current
Swiss electricity consumption by
10 per cent.

A one
squaremetre solar
panel covers
the annual
power requirement of around
2,500 passenger
kilometres by train.

PV SYSTEM SEGMENTS
IN PUBLIC TRANSPORT
Depending on the use of a building or infrastructure, the investment opportunities
and approval procedures for public transport
companies change.

Real estate

Railway technology

Infrastructure

→ PV systems are already commonplace in new and renovated
buildings.
→ Wide range of applications:
on-roof, in-roof, facades.
→ No special requirements.
→As the electricity does not
benefit transport infrastructure,
it cannot be financed through
the Rail Infrastructure Fund (RIF).
→ A collective self-consumption
project (CSC) can make a PV
project even more profitable.

→ A PV system usually requires a
plan approval procedure by the
Federal Office of Transport
(FOT).
→ Standard solutions should be
tested and developed.
→ Within the framework of a pilot
project, a railway technology
building (RTB) in Immensee was
equipped with a PV system.
SBB is examining whether RTB
can be equipped with PV as
standard in the future.

→ PV to be tested.
→ A PV system on or at a railway
facility is subject to the Railway
Act (EBG).
→ Standard solutions for different
applications can reduce costs
considerably. This means that
even profitable small systems
can be realised, e.g. on and
around bicycle or bus shelters.

SBB railway technology
building, Immensee
Photo: Christof Bucher,
Basler & Hofmann AG
Apartment house in Wetzikon with
80 kW PV on the roof and facades
Photo: Swiss Solar Award 2018

First bifacial solar noise barrier in
Switzerland, Münsingen railway
station; output: 12.8 kW
Photo: Community of Münsingen

PROJECT EXAMPLES
Cable car mountain station Klein Matterhorn, Zermatt VS (Zermatt Bergbahnen)

Photo: Zermatt Bergbahnen AG

From Trockener Steg,
Project description
→ PV system capacity: 77 kW
the highest three→ Type of PV system: facade system,
cable gondola in the
translucid
world leads to the
→ Energy yield: 120,000 kWh/year
Klein Matterhorn at
→ Electricity use: covers around 17 %
of the traction current required
3,883 metres a.s.l.
→ Costs: around CHF 350,000
From the platform of
→ Ownership, financing and operation:
the Matterhorn
Elektrizitätswerk Zermatt AG
→ Realisation: 2018
Glacier Paradise, one
→ Special features: semi-transparent,
can see 38 fourextra strong panels (3.2 mm + 6 mm
thousand-metre
glass)
peaks and 14 glaciers.
In a first stage in
2018, the valley station located at 2,923 metres a.s.l. was
equipped with a translucent solar facade (136 kW). The
system has proved its worth, and the mountain station at
3,821 metres a.s.l. followed – one of the highest photo
voltaic plants in Europe.
Especially in winter, the solar system on the facade
reliably delivers electricity. Shadowing caused by dirt
and snow can be avoided. In addition, the vertical surface
is optimally aligned when the sun is low.

16.7 Hz feed-in, Zurich-Seebach ZH (SBB)
Project description
→ PV system capacity: 132 kW/80 kVA
→ Energy yield: 125,000 kWh/year
→ Type of PV system: gravel
roof, slightly elevated to the south
→ Costs: approx. CHF 210,000
→ Financing: SBB Innovation
fund and ESPT 2050 support
programme of the Federal
Office of Transport (FOT)
→ Electricity use: railway current SBB
(16.7 Hz)
→ Realisation: 2019–2020

Photo: Christof Bucher, Basler & Hofmann AG

‘SBB has committed itself to systematically developing
its solar power potential. As an eco-friendly public
transport company, it is thus making an important
contribution to future-proof and sustainable electricity
production.’
Marcel Reinhard, Head of Sub-Programme
‘new renewable energies’, SBB AG

SBB is the largest
electricity consumer in
Switzerland and, at the
same time, a major
electricity producer.
However, the company’s
own electricity pro
duction is no longer able
to cover the annually increasing demand.
This makes it all the more important for SBB to systematically use its easily available roof areas for solar power
production. The obvious choice for the use of electricity at
the frequency converter plant in Zurich-Seebach was
to use the electricity directly for traction energy. Currently
there are no standard inverters for the conversion to
the railway network frequency of 16.7 Hertz, but SBB
was able to benefit from the pioneering work of the Austrian
Federal Railways (ÖBB), which had implemented such a
system in 2015.
Feeding into the railway network for all companies
In the future, SBB also wants to enable third parties to
feed their electricity directly into the traction power grid.
This can be an interesting alternative in case of
low self-consumption or insufficient infrastructure in the
normal power grid. In such cases, the respective TC
must conclude a supply contract with SBB Energie for
the supply of energy.

Platform roofs, various locations in Canton Fribourg
(Transports publics fribourgeois TPF)
Project description
(Example: Belfaux station)
→ PV system capacity: 35 kW
→ Energy yield: approx. 35,000 kWh/year
→ Type of PV system: flat roof,
slightly elevated
→ Electricity use: self-consumption TPF;
feed-in surplus into the local power grid
→ Realisation: 2018

With the help of a
contractor, the railway and bus
operator TPF has
installed PV systems
on platform roofs at the Belfaux, Münchenwiler, Courtepin
and Pensier sites. An internal process was initiated with
the aim of implementing similar projects on numerous
planned new platform roofs in the coming years. The size
of the PV system is adapted to the potential for selfconsumption of the respective station. The company has
installed further PV systems at bus depots (Givisiez and
Romont).

Belfaux train station, FR
Photo: TPF, Julien Horner

PUBLIC TRANSPORT MUST BECOME
CLIMATE NEUTRAL – THIS IS HOW
‘TC’ CAN BE SUPPORTED
Municipal building
authorities support projects
for the use of solar energy
on railway and bus buildings with
their approval procedures.
This is especially true when PV
systems are carefully integrated
into historical buildings.

Local energy supply
companies pay a fair, long-term
guaranteed return rate for
solar electricity, which cannot be
used by the TC for its selfconsumption.

Federal, cantonal and
municipal administrations
offer support for collective
self-consumption projects (CSC):
Public buildings share photo
voltaics with neighbouring
buildings and public transport
infrastructure.

Public TC financial backers
(e.g. transport associations,
cantons) help them finance
PV systems, although the payback
period is oftentimes at least
15 years.

FINANCING AND
POSSIBLE OBSTACLES
Financing/funding

Approvals

At the federal level, PV systems
(including those of TCs) are
subsidised with a one-off
payment, which covers around
25 % of the investment costs.
Applications should be sent to the
Pronovo funding office. A PV system
typically pays for itself in 15 to 20 years.
Thereafter it becomes a profitable investment
until the end of its service life of well over
25 years.

A distinction must be made
between the procedure under
railway law and that under
municipal law. According to EBG
Art. 18, the decisive factor is
whether the building or installation
‘serves entirely or predominantly the
construction and operation’. Using the QR code
below, you will find a decision tree for easy
determination of the required approvals.

Heritage-protected
buildings
PV panels are available
today in various colours,
shapes and surface
structures. This means
that solutions can
be found for most historic
buildings that meet the
requirements of heritage protection.

Self-consumption
Self-consumption is the key to economic
efficiency. It refers to the electricity produced
and consumed at the same location. For
railway companies, direct feeding into the
overhead contact lines would be particularly
advantageous. However, there are only a few
pilot projects for this use (e.g. SBB Zurich-Seebach).
In most cases, the electricity is used for railway technology,
IT infrastructure, lighting, ticket machines, etc. However,
solar electricity can also be sold within the framework of a
‘collective self-consumption project’ (CSC) or by feeding
it into the grid.

Abbreviations
CSC
Collective self-consumption
EBG
Railway Act
Hz
Hertz
kW	Kilowatt, here as the rated power of a PVS; often also referred to as kWp
kWh
Kilowatt hour
PV
Photovoltaics
PVS
Photovoltaic system
TC	Public transport companies
TWh
Terawatt hours
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