
Case Study

Belden Equips Traffic Control  
System in Darmstadt with 
Ultra-modern Industrial  
Ethernet Technology

•  A network concept in accordance with 
EN 50173-3 (Draft) was drawn up on the 
basis of the existing fiber optic cable.

•  Protocols and hardware components,  
hat were suitable for creating a standard-
ized Ethernet network conforming to  
IEEE 802.3, had to be found.

•  The hardware used in the project had 
to comply with specifications for such 
aspects as temperature, protection rating, 
installation type, and supply voltage.

•  Network is a Layer 2 type without routers.

•  The project illustrates the current and 
future requirements placed on an efficient 
and fail-safe network.

In 2011, HSE Technik was commissioned to  
create and implement a networking concept 
for the traffic signal systems in the city of 
Darmstadt. A further goal was to make the 
network application-independent. The aim was 
to more than fulfill the current requirements 
so that it would be possible to implement  
future applications with even higher needs. 
Reliability was to be one of the guiding  
principles in creating the data network.

Redundant cable systems and hardware 
components were installed in order to ensure 
an extremely high level of reliability when 
transmitting data from a higher-level central 
control unit to the individual node controllers.  
A fiber optic network was used as data trans-
mission medium.

Requirements

•  High availability of network components

•  A modular hardware configuration

•  Compact design for devices in the  
traffic signal systems 

•  Use of standardized technology  
throughout the network

•  Resistance to environmental conditions

•  Central monitoring of network and  
application components

•  Central hardware configuration

•  Network security

•  Remote web access

CS 111HE

Network Concept for Traffic 
Signal Systems in the City  
of Darmstadt



2

Hirschmann™ guarantees 
high network availability

Project Structure and Details

Darmstadt's first efficient network for con-
trolling traffic signal system was installed in 
1991. The traffic control computer network in 
Darmstadt consists of the main control com-
puter in the Road Traffic and Civil Engineering 
department and two area traffic computers 
(one in the North sector and one in the South  
sector), each linked to around 80 traffic lights. 
The traffic signal data was transmitted in serial  
form to the higher-level nodes. These nodes 
were comprised of hubs networked together 
in a token Ring. In the case of a defect within 
the ring, all the connected devices lost contact 
with the main control computer.

There was no redundancy, and it was costly 
and time-consuming to repair faults. The goal 
was to replace these now obsolete network 
components with efficient and application-
independent devices. The network was to be 
equipped with sufficient capacity reserves 
to cater for future applications such as video 
surveillance and adaptive traffic control. 
Benjamin Fritz was the engineer responsible 
for setting up and configuring the network. 
Dipl. Ing. Marco Mitsch was responsible for 
the planning and documentation. They were 
supported by Stefan Eichhorn (Hopf) and 
Hirschmann™'s Competence Center.

Network Overview
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Belden® Solution

For the network topology, HSE Technik chose a 
Gigabit backbone ring with eight 100-Megabit  
sub-rings. Cable and device redundancy is built  
into both the Gigabit ring and the sub-rings. 
MRP and HiperRing were chosen as redun-
dancy protocols.

The complete fiber optic network has over  
140 cable sections with a total length of more  
than 60 km. It covers all the districts in the 
Darmstadt urban area. Between 1990 and 2011,  
all cable sections were multi-mode 50/125 
with 8 and 12 fibers, and an optimized OM3 
fiber was installed over the last couple of 
years. The backbone ring is now single-mode, 
and any future sections will be as well.

Scope

The project covered planning and implementa-
tion of the entire network plus installation and 
configuration of all the hardware components.

The most important factors were:

•  High reliability

•  Compact dimensions

•  Power supply

•  Extensibility

•  Modular technology

•  Operability of the hardware

•  Dependable and experienced support

The following devices were installed:

•  4 x MACH1040

•  70 x MS30

•  10 x MS20

•  1x EAGLE20 TX/TX

•  1x HiVision 4.2 with 200 licenses

The network was to be 
equipped with sufficient 
capacity reserves to cater  
for future applications such 
as video surveillance and 
adaptive traffic control. 
Benjamin Fritz was the 
engineer responsible for 
setting up and configuring  
the network. Dipl. Ing. 
Marco Mitsch was respon-
sible for the planning and 
documentation.
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The Hirschmann™ Product Range

As a specialist for automation and networking 
technology, Hirschmann™ develops innovative 
solutions, which are tailored to its customers’  
requirements in terms of performance, efficiency  
and investment reliability.

Hirschmann™ not only offers a complete range 
of products for company-wide data networks 
but also a broad support package direct from 
the product manufacturer.

Customers are supported, both during the 
conception of tailor-made communications 
solutions, and during the planning, design, 
commissioning and maintenance of the 
networks.

Seminars and workshops, in which trends and 
developments are evaluated and technical 
subjects put into practice, complete the range 
of services.

Product Details

MACH1040

•  16 GE ports with non-blocking architecture

•  PTP IEEE 1588v2 onboard precision 30 ns

•  Optimum flexibility thanks to 16 GE combo ports

•  Extensive Layer 2 and Layer 3 software features

•  Fastest ring switching times

MS20/MS30

•  Modular switch family

•  Comprehensive range of hot-swappable media modules

•  Maximum flexibility thanks to a comprehensive range of media types

•  Support for a wide range of connectors

•  MICE PoE media modules available

EAGLE20 TX/TX

•  Scalable security functionality: pure stateful inspection firewall and VPN router

•  Dynamic firewall rules

•  Port forwarding, NAT and Double NAT

•  Simple integration: no IP address changes needed to integrate into existing network

Hirschmann™ HiVision – Network management software
•  Client/server architecture: several operators can work in parallel

•  Inexpensive licensing: based on managed nodes

•  Customizable display: topology can be displayed to map the physical  
structure of the network

•  Faster installation and enhanced security: MultiConfig™  
enables all network devices to be configured simultaneously


