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Rail Signalling 
Network

Redundancy & 
Network Capability 
in Rail Signalling

Project Overview

Invensys were commissioned by KiwiRail Network 
to provide the signalling works as a part of the $500 
million Auckland Metropolitan Resignalling Project. 
The new signalling system from Invensys replaces 
nearly all of the existing signalling equipment 
including; signals, train detection, point machines, 
interlocking, communications infrastructure and 
control systems (Burton, 2010).

Invensys approached Madison Technologies 
to recommend and supply backbone network 
technology for the signalling and communications 
systems.

About the Project

The Technical Challenge

KiwiRail Network, the New Zealand railways 
infrastructure owner/operator, is currently overseeing 
a major upgrade of the Auckland metropolitan rail 
network which will culminate in the delivery of 
a high capacity, double track, electrified railway, 
complemented with a state of the art signalling and 
train control system. 

The solution would need to comply with the specific network requirements and 
environmental conditions along the network as follows:

•	 The existing trackside communications boxes consisted of 9.5 inch rack 
enclosures that were only 6 rack units in height, which meant that any 
solution provided would need to fit within the size constraints and be rail 
certified for temperature and vibration as well as ruggedised to withstand the 
environmental conditions along the route.

•	 Invensys required a DIN Rail mounted Layer Three Ethernet Switch and a 
Layer Three Industrial Ethernet Router for their communications backbone 
that would give redundant support and networking capability for their 
centralised signalling system.  

•	 The signalling system along the track would communicate with the main 
processor via a fibre optic cable network. A Fibre Optic Break-Out Tray 
(FOBOT) would need to be manufactured to fit within the 9.5 inch rack.

•	 The switch and router would need to be fibre compatible to ensure reliable 
connection without additional equipment such as converters.

•	 The solution would need to provide security and integrity for the network.  
Kiwi Rail was running VPN tunnels for high level network security. The solution 
would need to adapt to this technology.
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The Solution

Madison proposed the Westermo Lynx+ Managed Ethernet Switch with the 
Westermo Operating System (WeOS). The WeOS enables the Layer Three 
Ethernet Switch to provide both static and dynamic routing, thereby meeting the 
requirement for a compact switch and router solution. The compact Lynx+ is the 
smallest Layer Three Switch available on the market and in this instance, could 
provide both the redundant support and the networking capability needed whilst 
keeping within the size limitations of the existing wayside cabinets.

Designed for use in industrial applications, the Lynx+ has no moving parts, a robust 
metal DIN rail housing, is EN50121-4 accredited for railway trackside applications 
and rated for operating temperatures of -40 to 70°C.  The Lynx+ also delivers 
advanced functionality for VLANs with support for up to 64 virtual networks. 
This, combined with Layer 3 protocols, allow for unprecedented levels of network 
security.   

The Lynx+ provides network redundancy on a routing level with VRRP, firewall, 
NAT, port forwarding and IPSec-encrypted VPN’s as well as support for SNMPv3, 
VLAN DPD and IMGP Snooping; giving the signalling network the security it needs 
to maintain the safety and integrity of the signalling system and ensure that the 
signals are at the right phase at the right time.

Madison’s Research and Design team were tasked with the design and manufacture 
of a sliding draw FOBOT that would suit the cabinet requirements.  Madison’s Design 
Engineer, Richard Anderson, worked with the Invensys engineers to ensure the 
FOBOT would fit within the specifications of the cabinet. A prototype was then 
designed and produced for testing on site.

Invensys determined that the Lynx+ and the Madison FOBOT were the best option 
for the application, at which point Madison provided equipment for evaluation and 
testing with the existing equipment. Madison also provided post sales technical 
support throughout this process.  

Prior to dispatch, Madison’s Technical Support Engineers lab tested each unit to 
ensure it would work out in the field, saving on installation time for the integrators.  
During the initial installation, any glitches or issues that arose were dealt with 
immediately by both the Madison Technical Support team and Westermo’s Research 
and Design team, located in Sweden.  

The Benefits

Madison was able to provide a solution to multiple 
technical issues facing Invensys. This ability to 
research and design a solution that would meet the 
particular demands of the project allowed Invensys to 
streamline their suppliers and processes. 

The speed and availability of high level technical 
support from Madison and Westermo Technical 
Support Engineers as well as the pre-delivery lab 
testing of equipment ensured that project downtimes 
were limited and implementation costs were kept 
down during the installation phase.

The FOBOT was built and designed specifically for this 
project; therefore Invensys could be confident that 
the solution would ensure future modular ability within 
their signalling cabinet as the project progresses. 

The Lynx+ has now been standardised across the 
network and as the project is rolled out across New 
Zealand, Invensys are able to order and install with 
assurance that the stock will be lab tested prior to 
dispatch.
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For more information on our range of Rail Networking & Design Solutions, contact a 
Madison Networking specialist on 1800 72 79 79.
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