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Project ideas for   Cablecars  
In this project, we aim to:

 Integrate renewable energy (  Solar, PV)

 Regenerate braking energy (  Better efficiency) 
 Provide a carbon free solution for emergency drive

 Save energy costs for the operating company
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Key data of   Cablecars   system

 Speed up to 10 m/s

 Drive capacity from 50 kW to 1 MW

 Inclination up to 110 %

 Energy costs about 50% of operating costs  

First measurements on site 
Funicular Biel / Bienne – Magglingen / Macolin

 Refurbishment of the equipment in summer 2019

 High economic potential

 New PV on the roof in spring 2020

 Need of an emergency drive

 High interest of the operating company

Modelling and design  

 Analysis of electricity costs

 Evaluation of the energy per trip

 Modelling of distance profile

 Calculation of forces, power and energy

 Evaluation of components
- Storage capacity / power
- Cell type
- Inverter for storage
- Connection with grid
- Availability of the components

 Simplified financial analysis

Implementation, 
commissioning and 
return of experiences  

 Analyse control algorithms

 Design and program the PLC-control

 Program and design the innovative 
  Energy Management System (EMS)

 Design and program the HMI

 Commissioning in factory and on site

 Operating again on 1st of September 2019

 Short time for the implementation

 Many actors involved

 First return of experiences

 80% of braking energy can be reused 

 Roof-PV will be installed in spring 2020

 Higher benefits for the operating company
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 Financial support of FOT (BAV / OFT)

 Very good collaboration with Frey AG

 Very good assistance of VB / TPB 

References 

 HSLU T&A, O. Duvanel, Machbarkeitsstudie, SSB Biel-Magglingen, 2017

 Verkehrsbetriebe Biel, Leistungsbeschrieb SSB Biel-Magglingen, 2017

 BAV, P-126, Energiemanagement Bergbahnen mit Zwischenspeicher für PV 
   und Rekuperation, 2018 

15.0

17.0

19.0

21.0

23.0

25.0

27.0

29.0

31.0

33.0

35.0

400

450

500

550

600

650

700

750

800

850

900

0 200 400 600 800 1000 1200 1400 1600 1800

St
ie

gu
n

g 
[%

]

H
ö

h
e 

[m
.ü

.M
]

Streckenlänge [m]

SSB Biel-Magglingen
Streckenprofil

Plan HW1

i iW1

-1000

-500

0

500

1000

1500

2000

2500

3000

3500

0 250 500 750 1000 1250 1500 1750

D
re

h
m

o
m

en
t [

N
m

]

Strecke s [m]

W2-leer ab / W1 (9600kg)  auf

0809_16h33

0809_16h56

Voll auf

-2022

-1517

-1011

-506

0

506

1011

1517

2022

2528

3033

0 200 400 600 800 1000 1200 1400 1600

D
re

h
m

o
m

e
n

t 
in

 N
m

Strecke in m

Drehmoment = f(Strecke)
Maximum
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