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SPECTRUM Facts 
§  Start date: May 1st 2011 
§  Duration: 48 months 
§  Total Requested EC Contribution: €2.8m 
§  21 Partners  

•  Economic & Technology Research Institutes 
•  Infrastructure Managers 
•  Rail Vehicle Systems Manufacturers 
•  Rail Associations 



Aim 

•  “The aim of the research is to develop rail freight 
services to match seamlessly with customer supply 
chains. The project will determine how to effectively 
integrate low density, high value, time sensitive freight 
services with existing passenger services without 
detriment to either service type taking into consideration 
operational, technological and logistics requirements.” 

 



Market Context 

•  Modern manufacturing techniques and logistics systems require reliable, time 
sensitive delivery of lower density and higher value goods.  

•  Depending on the market segment the  key requirements may be  a mix of 
faster transit time, specialised goods systems, tracking and tracing systems 
ability and availability, greater flexibility, lower and competitive prices or 
premium services.  

•  Rail has to compete head on with road transport and match bottom line 
requirements, enhance productivity to levels well above that achieved by 
conventional rail freight services and simultaneously realise serious cost 
reductions in both capital and operating costs. 

 



Expected Project Outcomes 
•  SPECTRUM’s objectives are to work towards defining rail freight services 

that consist of: 

•  A freight train that performs like a passenger train in terms of speed, 
acceleration, braking and momentum - allowing full scheduling on inter-urban 
and suburban train networks without excessive consumption of train paths or 
the delay of other rail traffic;  

 
•  Increased operational productivity through intensive asset management 

systems, capacity management, infrastructure utilisation and integration 
through handling systems into the co-modal networks of modern logistics; 

•  A freight train that is smarter by design in terms of the on-board array of 
systems for condition monitoring of the train technology, cargo status and 
tracking and tracing; 

•  Has a standardised and universal power supply system for the delivery of 
power to temperature controlled containers (reefers) in a controllable fashion.  
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Logistics & Market Research 
§  The objective of the logistics and market research is to 

define the market that exists for low density, high value 
(LDHV) goods transport by a new, innovative rail freight 
concept – SPECTRUM!   

§  Sets the framework for detailing the concept later in the 
project 

§  Logistics & Market Analysis Interim Report submitted in 
January (results presented here) with a final report 
October 2012 

§  Market based operational requirements submitted this 
week. 
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Global Trends 
§  General  

•  Economic growth  
•  Globalization of trade 
•  Urbanisation 
•  Pressure to reduce carbon emissions, waste and resources 
 

§  Supply Chain & Logistics 
•  Changes in production systems 
•  Shift of Chinese industries to the west  
•  City logistics  
 

§  Transport Trends 
•  New freight transport systems and intelligent transport systems 

(ITS) 
•  Emphasis on safety and security 
 

§  Rail Sector Trends 
•  More efficient use of existing infrastructure 
•  Increasing necessity to integrate passenger and freight transport 
•  High-speed Systems 

 



Transport Demand  
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Corridor identification; top 50 LDHV 
road flows 
 



There is enough potential to launch new rail services for 
LDHV goods in Europe, if the requirements of the shippers 
are met: 
 

1)  Reliability is the most important requirement (even more 
 important than the transit time itself) 

2)  Most of the products shipped by the surveyed companies are 
 not highly time critical: 24-48 hour transit time (using the 
 necessary transport equipment) 

3)  Costs for the rail service should be equal or lower than road 
 transport (only for time critical deliveries can the costs be 
 higher) 

Market intelligence 
 



Case studies 
§  Procter & Gamble (P&G): Transport of various 

low-density high value goods over distance and 
into conurbations and/or urban agglomerations. 

§  FloraHolland: Transport of temperature controlled 
flowers and plants, representing 60% of the EU 
horticultural market. 

§  EURO CAREX: Airfreight goods transported by 
high speed rail between major European airports. 

§  Innovatrain: Transport of intermodal goods using 
rail of innovative and competitive services.   



Case Studies  
§  P&G 

•  Limited availability of terminals means high pre and 
end haulage costs 

•  Applying fast and lower cost transhipment like 
Metrocargo/Innovatrain concept show promise 

§  Floraholland 
•  Temperature control, tracking & tracing and flexibility 

in operation are required 
§  Innovatrain 

•  The Innovatrain concept and horizontal transhipment 
technology work in practice and lead to cost 
advantages 



Operational Requirements 

§  Suitable for an electronic cargo way bill 
§  Requirement of modular design concept of the vehicle 

and its support systems 
§  Maximum speed of at least 140 km/h  
§  Locomotive power of more than 5 MW (for a train with 

about 1000 tons gross  weight) 
•  Acceleration of approximately 0.5 m/s-2 

•  Braking characteristics will also  have to match 
passenger train performance profiles 



Operational Requirements 

§  The running gear with axles, bogies, braking system, etc and the traction 
system need to be adapted to meet the more arduous requirements.  

 
§  Access terminals using momentum and incorporating horizontal 

transhipment 
§  Requirement for information on equipment and planning priorities 

particularly in response to disruption and delay 

§  Changes to operational regulations - prioritize trains not because of the 
type of train (passenger or freight) but because of the characteristics of 
the train such as maximum speed, acceleration and braking 
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Summary  
§  Promising potential for the SPECTRUM rail freight 

concept 
§  Up to 12% of road freight market suitable for 

SPECTRUM concept 
§  Limited however by current infrastructure restraints 
§  Acceleration and deceleration properties of a 

passenger train  
§  Rapid transhipment required to take advantage of 

running characteristics  
§  Quality train paths, priority of passenger services 
§  Reliability is more important than transit time – 

schedules can be planned 



Next Steps  
§  Finalisation of market & operational 

requirements  
§  Macro business model 
§  Concepts 

•  Assessment of existing rail and intermodal 
transport systems  

•  Capacity management  
•  GAP analysis between market requirements 

and existing technologies 



Many thanks to: 



Questions..? 

Ross Jackson 
ross.jackson@ncl.ac.uk 
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