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N
ew transport concepts are in 
vogue: the first communities are 
banning vehicles with conven-
tional diesel engines and are only

allowing fully electric, emission-free 
vehicles to enter, in order to take a step 
forward in the prevention of emissions. 
Adapting the means of transport to the 
actual volume of passenger traffic can also 
help to reduce emissions, because outside 
rush hours the conventional buses usually 
are almost empty. In addition, conventional 
buses cannot be used at all in many historic 
city centres due to their dimensions.  

Application example: 
Movitas from Tribus

The innovative company Tribus from 
Utrecht in the Netherlands has recognised 
this necessity as an opportunity for itself and 
presented the Citybus Movitas at Busworld 
2019. The vehicle is 8.2 m long and 2.3 m 
wide in its smallest version. According to the 
manufacturer, it has a modular design so that 
it can be configured in three lengths and two 
widths. It is obvious that such a small vehicle 
enables completely new applications, even in 
historical centres. Thanks to the flat floor 
throughout the city bus and the optimized 
arrangement of doors and seats, significantly 
more standing passengers can be transported 
than in a standard bus of the same 
dimensions.

In addition to 100 percent electrification, the 
bus has a very high energy efficiency. The 
waste heat from the electric drive is used for 
underfloor heating by means of heat 
exchangers and the roof of the vehicle is 
equipped with photovoltaic panels.

High manoeuvrability 

A further goal for Tribus was to make the 
already compact vehicle even more 
manoeuvrable, allowing it to operate in very 
tight spaces. The result is an actively steered 
rear axle with virtually no rear overhang. The 
Ehla Optimal system from the family 
business Mobil Elektronik was used for the 
rear axle steering. In general, each auxiliary 
steering system must be designed in such a 
way that in the event of a fault or even system 
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Picture 1: The minibus of Tribus in an historical town.

Fully electric city buses 
with all-wheel steering
Mobility concept for narrow streets and historic city centres
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failure, the vehicle remains controllable and 
does not present a hazard. In the case of two-
axle vehicles, safety considerations are 
particularly important, as there is no rigid 
axle to absorb additional lateral forces.

As a consequence, the fall-back level of the 
Ehla Optimal is defined in such a way that the 
rear axle of the bus is centred and locked in 
the event of a failure, so that it behaves like a 
rigid axle. Although this reduces 
manoeuvrability to the level of a normal two-
axle vehicle, the vehicle remains fully 
controllable.

As with every Ehla auxiliary steering system, 
the steering angle of the auxiliary steering axle 
is actively controlled, with the safety steering 
computer (SLC) being the central core 
component. The SLC collects all information 
required for the steering system as input 
signals (front axle steering angle, vehicle 
speed, steering programs) or vehicle data 
(dimensions, maximum axle angles, axle 
distances). Additional customer requirements 
can be taken into account. Based on this 
information, the SLC controls the steering 
angle of the auxiliary steering axle. Mobil 
Elektronik provides safety steering 
computers, safety angle transducers, 
hydraulic units, operating terminals and 
much more from a comprehensive 
component portfolio.

In purely electrically driven vehicles, the 
hydraulic supply is usually generated by an 
electrically driven hydraulic unit, which not 
only provides a hydraulic supply for the 
auxiliary steering system, but also for other 
hydraulic consumers of the vehicle.

In the event of failure of the electrical or 
hydraulic power supply, Ehla Optimal has an 
independent, redundant hydraulic supply in 
the form of a hydraulic accumulator, which 
actively steers the auxiliary steering axle into 
the straight-ahead position and keeps it 
centred by means of a special centring 
cylinder.

About the author
Dipl.-Ing. (FH) Wolfgang Stadie is Head of Sales & Marketing at Mobil 
Elektronik GmbH in Langenbrettach, where he has been employed since 
2016. Prior to that, he worked for 18 years in various industries such as 
special machine construction and explosion protection in leading sales 
positions. Stadie completed his technical university degree in 1993. 

Picture 2: Very high energy efficiency thanks to a heat exchanger, by means of which the 
waste heat from the electric drive is used for the underfloor heating.

Picture 3: System sketch from EHLA Optimal. 
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The auxiliary steering axle behaves like a 
rigid axle in the centered state, so that 
driving on is not critical. The changed 
driving behaviour is signalled to the driver.

Security level

Bus manufacturers in particular place high 
safety requirements on the electronic 
components to be installed, as the vehicles 
are used in areas with high passenger 
frequency and the associated risk and have to 
comply with ISO 26262 since December 
2018. The consequence can be derived 
directly from the HARA (Hazard and Risk 
Analysis), which the vehicle manufacturer 
has to carry out in his development process 
for the planned systems and thus also for the 
auxiliary steering system. Usually, a two-axle 
bus has safety requirements of ASIL C or 

even ASIL D for the auxiliary steering system 
due to its area of application, hazard potential 
and controllability.

These high safety requirements can be met by 
the supplier Mobil Elektronik with the latest 
generation of safety steering computers, as the 
complete software and hardware architecture 
was designed for safety targets up to ASIL D. 
Another important factor for the 
implementation of these high safety 
requirements is the successful establishment of 
an ISO 26262:2018-compliant development 
process at Mobil Elektronik.

Additional protection by Bus 
Stop Automatic

In addition to pure auxiliary steering, the 
medium-sized company has integrated

further features for the bus industry into the 
Ehla auxiliary steering systems. In the 
Movitas bus described here, the so-called 
Bus-Stop-Auto-matic provides additional 
protection for the people waiting.

When a bus departs from a bus stop with 
steered front axle, the rear of the vehicle 
always swings into the waiting area of the 
passengers, whereby this effect is further 
intensified by rear axle steering, thus posing a 
danger to the waiting passengers. The 
automatic bus stop is activated automatically 
by opening and closing the doors and results 
in the delayed activation of the Movitas rear 
axle steering. As a result, the rear of the vehicle 
swings only a few centimetres into the waiting 
area. The function can be easily adapted to 
different bus geometries via parameters.

Zusammenfassung / Summary

Vollelektrische Stadtbusse mit Allrad-Lenkung
Die Vermeidung von Emissionen im öffentlichen Nahverkehr ver-
langt neue Transportkonzepte. Ansätze sind vollelektrische Antriebe, 
aber auch kleinere Abmessungen und höhere Manövrierfähigkeit 
der Fahrzeuge sind gefordert, um in historischen Stadtzentren zum 
Einsatz kommen zu können. Der Citybus Movitas von Tribus wurde 
speziell für diese Einsätze konzipiert. Er verfügt über sehr kompakte 
Abmessungen, über eine Hinterachs-Lenkung von Mobil Elektronik 
und über höchste Energie-Effizienz. Die ISO 26262 stellt besondere 
Anforderungen an Nutzfahrzeuge. Für eine aktiv gelenkte Hinterachse 
sind Sicherheitsziele von ASIL C oder sogar ASIL D erforderlich. Mobil 
Elektronik GmbH kann diese hohen Anforderungen erfüllen aufgrund 
des ISO 26262-konformen Entwicklungsprozess und einer neuen Ge-
neration von Sicherheits-Lenkcomputern.

Fully electric city buses with all-wheel steering
The avoidance of emissions in public transport requires new transport 
concepts. Approaches are fully electric driven vehicles, but also smal-
ler dimensions and higher maneuverability are required to be able to 
operate in historic city centers. The Citybus Movitas from Tribus was 
designed especially for these applications. It has very compact dimen-
sions, a rear axle steering system from Mobil Elektronik and highest 
energy efficiency. ISO 26262 places special requirements on com-
mercial vehicles such as city buses. For an actively steered rear axle, 
safety targets of ASIL C or even ASIL D are required. Mobil Elektronik 
GmbH can meet these high requirements due to the ISO 26262-com-
pliant development process and a new generation of safety steering 
computers.

Picture 4: This is how the bus-
stop-automatic works: on the left 
steering without, on the right 
with bus-stop-automatic.
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