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1. Introduction 

The chemical industry is one of the most important industrial sectors in Europe. Following 

the recommendations from the High Level Group for the competitiveness of the chemical 

industry the ChemLog project has been implemented between 2008 and 2012 to improve 

framework conditions and remove infrastructure bottlenecks. The partnership has 

continued to cooperate in the framework of the ChemLog T&T project to focus on the 

improvement of intermodal transport of dangerous goods with the help of tracking and 

tracing solutions. This technology should help to improve safety and efficiency of chemical 

logistics on the one side and protect the environment by facilitating the modal shift from 

road to rail transport on the other side.  

ChemLog T&T is a European cooperation project between regional authorities, chemical 

industry associations and scientific institutions from Germany, Poland, Czech Republic, 

Slovakia, Hungary, Austria, Slovenia and Italy with the objective to strengthen 

competitiveness of the chemical industry by improving framework conditions for supply 

chain management in Central and Eastern Europe. The project has received financial 

support from the Central Europe Programme (Interreg IVB).  

The project wants to overcome barriers for transnational intermodal transport in the West-

East and East-West dimension by initiating a broad process of exchange of experience 

and facilitating the development of tracking and tracing solutions for dangerous goods.  

Furthermore the project aims to establish fruitful cooperation with relevant administrative 

entities from regional, national and European level, chambers, associations, enterprises 

and logistic service providers to identify needs and find common solutions for the 

improvement of intermodal transport of dangerous goods in Central and Eastern Europe. 

For this purpose ChemLog T&T has implemented intensive cooperation with relevant 

stakeholders to contribute to these objectives.  

After successful implementation of the project after two and a half years of fruitful 

cooperation, the project was concluded in December 2014 with the agreement on the 

Action Plan for the promotion of Tracking and Tracing of Dangerous Goods in intermodal 

Transport. All ChemLog T&T partners have articulated their commitment for the 

continuation of cooperation. The Action plan defines follow up activities under involvement 

of the relevant stakeholders from chemical companies, logistics service providers, public 

authorities, technology providers and research institutes. The results will also be promoted 

at European Level in cooperation with the European Chemical Regions Network and 

Cefic.  

 



Final Brochure ï Summary of Activities and Results  

PAGE 4 

1.1. Objectives 

The ChemLog T&T project has defined the following objectives  

 

Å Promoting the development and implementation of Tracking and Tracing Systems for 

the transnational intermodal transport of dangerous goods  

Å Facilitate modal shift from road to rail and reduce greenhouse emissions 

Å Improvement of safety, security, reliability and efficiency of intermodal transport of 

dangerous goods  

Å Improvement of framework conditions in view of organizational, institutional and 

strategic solutions for tracking and tracing technologies under involvement of 

companies, logistic service providers and public authorities 

Å Develop recommendations for open and joint standards for tracking and tracing as 

result of practical testing and facilitate the networking and implementation of T&T 

technologies in CEE  

1.2. Activities 

The ChemLog T&T partners have implemented their activities in four thematic work 

packages. On the basis of a detailed analysis of current status and future requirements 

and intensive exchange of experience the partners have selected and developed Tracking 

and Tracing tools for the practical testing in four pilot projects. The recommendations 

towards promotion of Tracking and Tracing technologies and questions of shaping the 

regulatory framework have been discussed in the work package Strategy and 

Mainstreaming. The project results have been successfully promoted with a number of 

dissemination tools.  

Analysis and Tool development 

In the first year the partners have analysed the needs for tracking and tracing of 

dangerous goods in intermodal transport from chemical companies and public authorities. 

This analysis has led to the identification of requirements, which have to be fulfilled by 

T&T solutions, which are already existing or under development. In the following phase 

specific T&T Tools have been assessed in relation to the defined needs with the intention 

of further development and selection for the practical testing in the pilot projects.  

 

Pilot Projects 

On the basis of the results from the tool development the project partners have 

implemented 4 transnational pilot projects to test these tools alongside important 

transnational transport corridors.  

 

1. Pan-European Corridor II or III from Germany to Poland (up to Russia),  

2. Pan-European Corridor V from Italy ï Slovenia and Hungary (up to Ukraine).  

3. From Austria, Slovakia to Hungary,  

4. From Germany, Czech Republic to Slovakia (up to Ukraine) 
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Strategy Development and Mainstreaming 

On the basis of the results from the practical testing within the pilot project the partners 

have developed recommendations for the implementation of T&T Tools in the future and 

give also conclusions for the standardization and improvement of framework conditions. 

Furthermore a joint action plan has been agreed on to continue cooperation in the future.  

 

Dissemination and Communication 

All project activities have been widely disseminated via Website, Newsletters, Movies and 

Brochures. Three major Dissemination Events have been organised in the Czech 

Republic, Germany and Italy. Each Partner has organised regular Regional Stakeholder 

Meetings to involve partners from outside the project.  

 

1.3. Partnership 

Å  Ministry of Science and Economy Saxony-Anhalt, DE (LP)  

Å  Ministry of Transport and Regional Development Saxony-Anhalt, DE  

Å  isw Institute for Structural Policy and Economic Development, DE  

Å  Otto von Guericke University Magdeburg, DE  

Å  Polish Chamber of Chemical Industry, PL  

Å  Association of Chemical Industry of the Czech Republic, CZ  

Å  Usti Region, CZ  

Å  FH OÖ Forschungs & Entwickklungs GmbH / Logistikum, AT  

Å  Association of chemical and pharmaceutical industry of Slovak Republic, SK  

Å  Province of Novara, IT  

Å  Hungarian Transit Economy Office, HU  

Å  University of Maribor, SV  

Å  La Spezia Port Authority, IT 

Å  Circle Srl, IT   

Å  CIMA ï International Center for Environmental Monitoring, IT  
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2. Analysis of current status and future requirements 

The issue of dangerous goods and their transport is currently paid a lot of attention at the 

international as well as national level. There are many regulations that govern the 

transport of dangerous goods. With regard to the various properties of chemical products, 

it is not possible to determine a single generally valid procedure for the work of rescue 

units. Each accident must be solved fast and in a qualified manner, with respect to the 

risks that individual chemical products represent. The identification of transported goods is 

difficult in case of emergency situations and the rescue team members do not usually 

have an opportunity to get prepared for the accident. They put their own lives at risk 

during rescue operations. The availability of some data on the transported goods would 

not only decrease the risk of their exposure, but also provide them with information on 

how to behave at the place of rescue in advance. This is why this report aims to examine 

how to raise the transparency and sustainability of transports chains within this context in 

order to support modal shifts from road to Inter-Modal. This study is provided to evaluate 

the present status of tracking and tracing in the chemical industry and to identify future 

requirements to build such system. 

 

It is stated that T&T solutions are very useful especially for hazardous materials and from 

a security perspective. The chemical industry has the credo of being transparent and 

sustainable. With T&T systems, stakeholders can control the traffic flow of dangerous 

goods and evaluate risk mitigation measures. Although last years did not show high 

figures of accidents with dangerous goods, scenarios of possible risks and consequently 

measures to reduce them should be implemented in order to guarantee secure and safe 

transports. In addition there exist several more advantages when talking about T&T 

solutions for the transport of hazardous goods. 

 

Strength 

Reliable information ï basic 

funktion of tracking and 

tracing 

Keywords: intelligent cargo, monitoring, 

digital information, functional potential, 

efficient communication; 

Enhanced transport 

efficiency ï especially for 

international intermodal 

transports of dangerous 

goods 

Keywords: cooperation/coordination, 

automation/optimization, efficiency control, 

vehicle position, reduction of costs 

(administrative, social costs of cargo), 

organisation of supply chains; 

Potential rescue function Keywords: alert function, risk 

prevention/preparedness, crisis 

management, pro-active solutions, fast 

reactions; 

Protection against safety 

and security issues 

Keywords: theft, damage, smuggling, 

human errors, fast reaction, pro-active 

solutions; 

Added value for customers Keywords: stakeholdersô expectations, 

competitiveness, better service; 
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Issues 

Different, single T&T 

solutions and standards 

Keywords: incompatible systems, uniform 

platforms, no international solutions for 

multimodal level, small functionality, 

centred coordination, interfaces, 

fragmented market 

Regulatory issues Keywords: different transport modality, 

regulation concerning documentation, lack 

of regulations; 

Lack of information and data 

security 

Keywords: exchange of information, 

confidentially, real-time information, right 

information to the right stakeholder, 

transparency as critical issue, insufficient 

information for unaccompanied intermodal 

transports; 

Technical barriers Keywords: lack of infrastructural resources, 

functionality, data transmission, hardware, 

system; 

On the basis of the analysis of existing tracking and tracing technologies and the 

identification of needs of chemical companies and logistic service provider for the 

intermodal transport of dangerous goods the partners have jointly developed transnational 

tracking and tracing tools within the next steps. For this purpose a close partnership with 

the relevant logistic service providers has been established to have a very practical 

orientation of tool development. The tool development took into account experiences of 

existing solutions to choose technical options according to a detailed evaluation of pro and 

cons for the specific needs of intermodal transport of dangerous goods. The tool 

development was divided into the software part and the hardware part. The software 

component of the tracking and tracing tool should allow an open approach for the 

integration of different kind of technical solutions.  

 



Final Brochure ï Summary of Activities and Results  

PAGE 8 

3. Tool Development 

On the basis of joint research and in cooperation with stakeholders from the chemical 

industry, logistics service providers as well as authorities, all project partners selected 

T&T solutions and adopt them to their needs of transnational transport of dangerous 

goods. The tool development takes into account experiences of existing solutions and 

chooses technical options according to a detailed evaluation of pros and cons for the 

specific requirements. To ensure that all project partners use the same template and 

criterions, a joint approach was developed by asking following questions. 

 

1. What should be tracked? 

2. What are the requirements for T&T onboard units? 

3. What are the requirements for data transmission? 

4. What are the requirements for T&T systems for processing information? 

 

By looking at the raised points many facts and figures came up during the regional 

stakeholder meetings as well as during the working group meetings. Therefore, a common 

template with defined requirements was used to analyse different T&T solutions within all 

eight partner countries of the project. Each partner should identify possible solutions 

particularly suitable for the practical testing within the pilot phase. 

 

In the final report on ñTransnational Tool Development for Tracking and Tracing of 

Dangerous Goodsò 20 approaches have been evaluated within eight partner countries of 

the ChemLog T&T project. Existing T&T solutions, which combine hardware components 

with company-owned systems, have the advantage of being tested and used within daily 

transports. However, almost every solution requires several adaptive steps according to 

the requirements defined within the transnational report ñTracking & Tracing - Analysis of 

Current Status and Future Requirementsò. Additionally, some solutions focus on the 

development of new applications by specialized third parties. Partners have analysed 

several T&T systems that focus on open source and ñsoftware as a serviceò products. 

 

A further analysis focuses on the hardware (on-board unit - OBU) as well as on the data 

collection and transmission. The hardware is characterized by their energy supply, 

configuration/maintenance effort, possibility to provide explosion proof and its fixation to 

the container. Partners also raised questions concerning the robustness of the devices. 

Many solutions use a protection class that is used in regular housing (tracking device + 

battery) which complies with IP65 standard. This is why the OBUs also refer to robustness 

regarding different weather conditions. 
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For the practical testing it is important to position the device on a container. Some 

solutions also describe the possibility to switch the device between several transport units, 

often with special equipment which has to be specified according their practical use. 

Configuration and maintenance efforts for devices are clarified in good detail. It is 

important that the solution offers a possibility to configure devices to the requirements of 

the customer. Also the point of configuration was specified and descriptions show that 

there exist different frames and channels (e.g. online by user, in advance by the provider, 

etc.). Maintenance is required when it comes to the changing of the battery. After the final 

configuration and maintenance plan, low manual interference can be mentioned. The 

Geographic Positioning System (GPS) is the technology which was mentioned most and 

therefore a good solution for the practical execution. 

 

Another important point deals with one of the main criterion of the industry of being safe 

and secure. Therefore accidents and their consequences are of big interest for 

stakeholder, also mentioned within the analysis of current status and future requirements 

of T&T tools. Event management imply the measuring of defined values (e.g. temperature, 

shock, etc.) by using sensors. Based on predefined alarm thresholds, data are collected 

and potentially submitted to institutions or persons in charge in case of irregularities. The 

possibility to add various additional data is one way to enhance the level of operation, as 

more information generates a reliable base of revealing accidents. Within the field of data 

transmission it is important that mobile communications standards are used (e.g. General 

Packet Radio Service - GPRS). Almost every analysed solution offers the possibility to get 

different reporting intervals which in turn defines the battery life time (with alternative 

energy supply longer life times can be realized, e.g. energy harvesting, solar cells). The 

shorter the reporting interval the shorter is the battery life time. 

 

The analyses also looked at the integration of generated data into one standardized 

system. The ChemLog T&T working group ñCentral Orchestration Frameworkò defines 

strategies how to ensure a common attempt in order to match new guidelines from the 

informal working group on telematics inside the international Dangerous Goods 

Regulation Authorities.  

 

To sum up, the analyses indicate many general approaches in the context of Tracking and 

Tracing. For the special requirements of the project ChemLog T&T, where dangerous 

goods should be transported intermodal and transnational, this report is seen as basis for 

choosing and adapting established or new solutions for the upcoming testing phase. 
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4. Pilot Projects 

4.1. Pilot Project 1 ï Germany / Poland 

The pilot project 1 was coordinated by the Ministry of Regional Development and 

Transport Saxony-Anhalt. The whole project team consisted of the Ministry of Science and 

Economic Affairs Saxony-Anhalt, the Central Management Unit, the Otto-von-Guericke 

University Magdeburg, the isw Institute for Structural Policy and Economic Development 

and the Polish Chamber of Chemical Industry. Due to the fact, that pilot project 1 is 

organized by German and Polish Partners, the original route was chosen from Germany 

via Poland to Russia supported by Hoyer ï an international logistics company, specialised 

for chemical transports. But after a consultation with the sales and operations managers, it 

turned out that, on the basis of experience to regions like Russia, HOYER had decided to 

operate transports to Russia from the ports of Klaipeda and St. Petersburg.  

 

 
 

Hoyer provided another transport route ï a regular transport to the Ukraine. So the empty 

container started its transport in Oberhausen (Germany) to Dagenham (UK) by road and 

sea, where the container was loaded. After loading in the UK the container was 

transported via truck and vessel to Rotterdam (Netherlands). Back on mainland the 

container was taken by rail to Schkopau to the Hoyer Container Terminal ï here all the 

T&T Experts had the chance to check the mounting of their T&T Systems and to take 

some pictures. After the short visit in Schkopau the container was transported to Budapest 

(Hungary), via Duisburg and Passau (both Germany). It was moved further to Zahony 

(Hungary) and Chop (Ukraine). In Chop the container was going to be transferred from the 

Central European standard gauge to the carrier wagons of the Russian broad gauge 

railway. After the transshipment the container was transported to Chertomlik (Ukraine) by 

rail and then up to the final destination in Ordzhonikidze (Ukraine) by road.  
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The transport started on 26th of March and ended on 5th May. After this transport the 

container was carried back. So the transport covered six countries and had a distance of 

about 5.319 km ï 4.555 km by rail, 47 km by road and 717 km by ship.  

 
Figure 1: Route information Qguar OTM 

Five Tracking and Tracing systems were sent to Oberhausen to be mounted on the tank 

container by an expert from Hoyer. Two of these Systems were already in use at Hoyer: 

Fleetmonitor provided by Yellowfish AB and a system provided by Intermodal Tracker BV. 

One solution was tested by the Polish project partner: QGUAR OTM provided by 

Quantum Software S.A. And the other two systems were tested by the German project 

partners: SPT 10 ï Cargo with MobiKat provided by Vorwerk Nickern GmbH and 

Fraunhofer Telematics provided by Fraunhofer Institute for Factory Operation and 

Automation IFF. The data of all these Tracking and Tracing Systems were collected 

during the transport and then analysed by special parameters (for some examples see 

Table 1). 

 

 
 

All tested tracking and tracing solutions have been assessed as stable, robust and 

payable. The several solutions have their own strengths and weaknesses, but they are 

ready for the use in practice. Important questions remain on how to integrate these 

systems into one general system architecture for emergency cases. More research has to 

be done on: What are the real indications and parameters (e.g., shock, temperature) for 

an emergency case? To whom and how should the information about an emergency case 

or accident be sent? Which specific information is needed by the rescue services?  
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4.2. Pilot Project 2 ï Italy ï Slovenia - Hungary 

Coordinated by Circle srl, Pilot Project 2 has been defined, due to the nature of partners 

and territories involved, as a testing activity divided into three separated sub-chunks. 

The sub-chunk 1, Extra EU to Italy coordinated by La Spezia Port Authority, has tested 

Tracking and Tracing of location and events detected during the intermodal transport of 

two International Maritime Dangerous Goods (IMDG) container between the Port of La 

Spezia and the Dry Port of Melzo (northern Italy) and back, by means of a OnBoard Unit 

(OBU) with GPS technology for detection of location and data transmission over GSM 

mobile phone network capability. The OBU was provided by Magneti Marelli Throughout 

the pilot project activities, the data flow between 3 crucial parties - a T&T Service Provider 

(Infoporto srl) ICT tool, the Central Orchestration Framework (COF) and Data Integration 

Module (DIM) has been carried out and demonstrated. COF played a role of ñCentral 

Management Serviceò in order to transfer data between parties - T&T provider and end 

user via DIM - in case alarm had been triggered. DIM pulled data from T&T provider and 

fed them to COF. 

 

SUB-CHUNK 2 ñITALY TOWARDS THE TEN-T COMPREHENSIVE AND CORE 

NETWORKò coordinated by the Province of Novara saw as actors of the sub-chunk 

Province of Novara (Project Partner), Fratelli Canil spa (transport company - LSP), 

Continental Automotive Trading Italia Srl (T&T Service Provider for Fratelli Canil spa), 

ECube srl - external expert for the Province of Novara. The pilot project tested tracking 

and tracing of location and trip of a tank container containing dangerous goods according 

to ADR Norms. The unit travelled on board of a truck, while GPS technology for detection 

of position and GSM-GPRS data transmission modality has been used. An Omniexpress 

OBU provided a proper satellite link, while the data transfer has been supported by a 

Qualcomm system. The data, gathered and suitably stored by Continental Corporation, 

have been made available to the e-Cube tool, which was in charge, on one side, to get the 

relevant data from the Continental system and, on the other side, to transfer these data to 

a Data Integration Module (DIM), interfacing the Central Orchestration Framework (COF). 

As far as geo-fencing is concerned, which corresponds to a feature of the system capable 

of detecting the approaching of the vehicle to the border point separating two different 

operator networks (typically two country networks at national borders), this feature is 

standardised in the Continental system. 

 

The tested tank moved from Cinisello Balsamo (MI) - Italy on march 5, 2014 towards 

Budapest - Hungary where it arrived on March 07, 2014. It moved back on march 10, 

2014 reaching several locations in Hungary and it finally arrived in Italy on March 13, 

2014. Moreover, other tests have been carried out by the Province of Novara by the end 

of April referring to another truck of Canilôs fleet with different OBU.   
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SUB-CHUNK 3 ñHUNGARY-SLOVENIAò coordinated by the University of Maribor tested 

tracking and tracing of location and events detected during the intermodal transport of an 

empty container between Port of Koper and Budapest Bilk and back by using 3 OBUs (1 

by Sledenje company and 2 by REKO Systems company - GPS/GSM technology for 

detection of location-GPS and data transmission GSM-GPR). The test was focused on 

eight performance indicators which all play an important role in the coordinated T&T 

system architecture served by 3 involved countries (Italy, Slovenia and Hungary). The 

demonstrated architecture is the first step to the integrated system in compliance with 

UNECE proposed architecture. In the pilot project the data flow between 3 crucial parties - 

T&T service providers, COF (Central Orchestration Framework) and DIM (data integration 

module) - was demonstrated. The COF has played the role of a ñCentral Management 

Serviceò in order to transfer data between the parties - T&T provider and end user 

(simulated rescue unit) via DIM in case of alarm had been triggered. The DIM pulled data 

from T&T provider and fed them to COF. 

 

The core of the Pilot project 2 activities was the implementation of a CENTRAL 

ORCHESTRATION FRAMEWORK (COF), a working concept that includes several 

proper ICT modules: 

 

¶ an ORCHESTRATION MODULE (OM), to collect data from third parties (namely 

Logistic Service Providers) Tracking and Tracing legacy systems, process them 

and provide the Tracking and Tracing information on Dangerous Goods to the end 

users; 

¶ a DATA INTEGRATION MODULE (DIM)to manage interconnection of different 

ICT systems, namely between the Orchestration Module (om) and the third parties 

Tracking and Tracing legacy systems; 

¶ a dedicated MAP MODULE (MM)to allow graphical presentation of geographic 

coordinates of tracked objects on a map; 

¶ a RISK ANALYSIS MODULE (RAM)to manage on demand instances as requests 

for possibly impacted areas and on-a-daily-base instances as evaluations of a risk 

index for road routes including real-time weather forecast. 
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4.3. Pilot Project 3 ï Austria 

Within the pilot project 3, the Austrian Partner FH OÖ Forschungs & Entwicklungs GmbH 

has selected two solutions for the pilot test; i) OBU from CEplus GmbH and ii) 

FreightWatch International. Additionally, cooperation with the logistics service provider 

Lugmair Handels- und Transport Ges.m.b.H located in Upper Austria and HOYER GmbH 

Internationale Fachspedition from Germany was established. The first pilot test in Austria 

(Lugmair and CEplus) was running from 26th of February to the 13th of June 2014. In this 

time, several countries were covered, e.g. Austria, Germany, Belgium, Netherlands, 

Hungary and France. The following tracked distances of the three containers (run in a 

roundtrip) are given: 

 

¶ Container EMLU 412210 9.070,0 km 

¶ Container EMLU 412034 9.734,8 km 

¶ Container EMLU 412185 6.316,8 km 

 

The project team used so called motion 

sensitivity levels which range from 1 to 10, 

where 1 means immediate wake up on any 

movement and 10 means wake up only by 

extremely strong motion. It was possible to 

get some first practical insights for the usage 

of a defined T&T system within the context of 

dangerous goods transport. The most 

important factor to use such a solution, 

mentioned by the logistic service provider 

(Lugmair), is the chance to get transparent 

(and actual) information about the whole 

transport procedure.  

 

In order to strengthen the security topic of the 

project, a second pilot test was organized with 

FreightWatch, a leading partner within the field of 

security aspects in transport. The project was 

running from 14th to 24th of August 2014.  

 

During the test, FreightWatch received 199 

location updates ï 191 x GPS locate and 8 x cell 

tower locate. The device is configured to report 

every 15 minutes while movement is detected and 

every 3 hours while no movement is detected. All 

parties showed great interest in further activities in order to enhance their overall level of 

transport performance and security handling.  
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4.4. Pilot Project 4 ï Czech Republic / Slovakia  

 

Within the project ChemLogT&T Slovakia is involved through the Association of Chemical 

and Pharmaceutical Industry of the Slovak Republic (SR ZCHFP) and cooperates with the 

Department of Road and Urban Transport University of Ģilina. During the last two years we 

tested several types of GPS monitoring units from two system providers. The best 

cooperation we established with Czech company NAM system (provider of OBU units) and 

combined transport operators Metrans, Bohemiakombi and Rail Cargo Operator - CSKD 

s.r.o.. We cooperated with several road hauliers and so we have monitored more than 

230.000 km in Europe and Asia. 

 

The units have been tested on most combined transport lines from Slovakia and the Czech 

Republic - to Istanbul, Koper, Trieste, Rotterdam, Bremerhaven, Hamburg, Duisburg, 

Russian Ļernjachovsk and Ukrainian Donetsk. Tugboats over the entire length of the 

Danube from Romania to the Danube ï Main channel were also monitored. Participated 

partners got access to the data from the movement of units as well as geofencing and crash 

alert data, which will help them to optimize the transport chain. In cooperation with road 

hauliers GPS units travelled in trucks across Europe from Kazachstan to England and from 

Greece up to Norway. Our route led east to the Russian Perm in the Urals and Almaty in 

Kazakhstan near the border of China. 

 

The GSM coverage, transmission quality, GPS signal behaviour on ferries and container 

trains in tunnels has been tested. Specialists from University of Zilina processed data from all 

units and developed UNIZATRACK application which consists of geofencing evaluation of 

specified regions with e-mail alerts of entry and exit, daily reports of all units, database of 

transported goods paired to each OBU unit, crash alert reports, transport statistics and 

RestApi Interface with other IT systems. The region for geofencing can be a border, town, 

district, county, area of water sources, road tunnels. Especially for small regions geofencing 

requires frequent transmissions of positions affecting battery life. Use of GPS units in both - 

rail and combined transport - requires long battery life but the question is the frequency of 
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recorded and transmitted data. Units can operate with a battery life of 1-3 months which can 

be used for container transport throughout all Europe. Solar panels powered OBUs can 

extend the time, but small solar panels are usually not enough to completely charge the 

batteries. Energy harvesters can potentially solve the problem.  

 

The project gave impulse for testing of TT technology in chemical company of Duslo. Firstly, 

two prototypes were tested and currently ten units are used to monitor block trains with 

chemical goods in daily operation to better manage the supply chain.  

 

 
Routes covered by pilot testing (red-by road, black-by rail, blue-by inland waterways) 

 

The Partners from Czech Republic, Usti Region and SCHP have implemented pilot tests with 

a T&T System from the company LEVEL. The aim of the pilot tests was to track the transport 

of goods in one container, without any manipulation with the goods inside the container. All 

the cases concerned intermodal transport. The pilot testing took place on the following route: 

Germany ï Czech Republic ï Slovakia ï Ukraine and back. Belgium, the Netherlands and 

Hungary were also visited during the pilot testing. The routes were as follows: 

 

Route 1: Germany (Duisburg) ï Czech Republic ï Slovakia ï Ukraine (Kalush). The route 

included a combination of road and railway transport.  

 

Route 2: Germany (Hamburg) ï Czech Republic ï Slovakia (Lisková). The route included 

a combination of inland waterway and railway transport.  

 

Route 3: Belgium (Antwerp) ï Germany ï Czech Republic ï Slovakia ï Hungary 

(Budapest). The route included a combination of road and railway transport. 

 
































