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Summary 

1 Summary 
Based on the final outcome of the WP8 meeting in Vienna on October 15th 2010 the training 
will concentrate on staff requirements in the actual cross border train operations to enable a 
comparative analysis between present and future conditions: the impact of ERTMS/ETCS 
Level 2 to improve technical interoperability and the introduction of a “code of language” to 
remove language barriers. The philosophy behind the use of a code of language is based on 
the use of numbered and alpha numerical coded fixed operational safety messages that can 
be exchanged between train and traffic control. 

The training aims at training the staff skills of three key functions necessary in the 
organization of the freight service under existing and under future conditions (availability of 
ERTMS/ETCS and harmonized operational rules) and improved conditions with regards to 
human factors (language): 

1. the Train Control Center (TCC) 
2. the Customer Information Center (CIC) 
3. the operations staff (train drivers and traffic controllers) 

 
Different training blocks with reference situations (normal conditions) and degraded situations 
shape the framework for the training. New operations concepts based on future situations are 
included in separate blocks. 
The training will be given using: 

1. train simulation soft- and hardware 
2. planning software, hardware and functional training 
3. the development of a code of language 
4. the development of an ERTMS/ETCS driver training 
5. the operational training package 

 

Railway Management Suite (RMS) 

The Railway Management Suite (RMS) software developed by SOPTIM is a running software 
application developed in WP4. By offering a simulated train operation the operational 
application of the RMS can be trained. The input for both the RMS software and the 
operational training is the operations plan of WP8. 

The TCC and the CIC will be staffed by the leading RU or Retrack service operator. 
 
KPI’s 
KPI’s will serve to demonstrate the quality of the present service and the need to improve 
certain aspects of the service in near or further future. 
 
Retrack Pilot 
The scope of the training is based on the Retrack pilot operations process. The training 
scenario’s are based on the actual details of the operations plan and production environment 
and will involve the simulated train run, and the planning and organisation of the Railway 
Undertakings (RU’s). 
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Future situation: ERTMS and code of language 
For the future situation the Retrack service will be projected on an environment with 
ERTMS/ETCS Level 2 installed and less dependencies on language as a human factor by to 
the introduction of a code of language. 
 
Training 
All simulation events, decisions and actions will be registered by logging all train movement 
data, communication between staff and time. 
The duration of the training depends on the complexity of the service and the number of 
people that need to be trained and will be decided at a later stage. 

The training can be offered at a centralised location or “in-company”. 



 

D5.2.2_Training   Programme_Reviewed and Finalized_26-05-2011.docx 6  

List of abbreviations 
 

Abbreviation Subject Description 

ERTMS European Rail Traffic 
Management System 

ERTMS intends to remove the technical barriers 
against the interoperability regarding the train 
control command system 
ERTMS is based on ETCS and GSM-R 

ETCS European Train 
Control System 

ETCS, the European Train Control System, is an 
automatic train protection system (ATP) to replace 
the existing national ATP-systems 

GSM-R Global System for 
Mobile 
Communications-Rail 

providing voice and data communication between 
the track and the train, based on standard GSM 
using frequencies specifically reserved for rail 
application with certain specific and advanced 
functions. For more information on GSM-R, please 
visit: http://gsm-r.uic.asso.fr/ 

KPI Key Performance 
Indicator 

a type of Measure of Performance 

RMS 
(@SOPTIM) 

Railway 
Management Suite 

SOPTIM RMS (Railway Management Suite) is the 
new innovative dispatch software to plan, optimize 
and control railroad traffic, create schedules and 
dispatch locomotives, personnel and routes 

RU Railway Undertaking a licensed private or public undertaking the main 
business of which is to provide rail transport 
services for goods and/or passengers, with a 
requirement that the undertaking must ensure 
traction 

COL Code of Language a numerical and alphanumerical set of codes 
correlated to information expressed in different 
languages 

ATP Automatic Train 
Protection 

a communication system between track and train 
that acts and intervenes the control of the train in 
case the driver does not act 

RIPS 
(@SOPTIM) 

Railway Integration 
Platform and 
Services 

RIPS is the electronic communication interface of 
SOPTIM RMS. It handles incoming and outgoing 
XML-messages 

ARP 
(@SOPTIM) 

Advanced Railway 
Planning 

ARP is the predecessor of SOPTIM RMS. It mainly 
consists of the scheduling (=Loco) Gantt-Chart 

TRAFFIC-
SIMU 
(@ERSA) 

Traffic Simulator a simulation application that contains a simulated 
GSM-R network, timetable, interlocking, automatic 
route setting, ETCS components, legacy (Class B) 
ATP and signalling. The Traffic Simulator allows for 
traffic control/dispatcher traffic control and 
management 
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OP-
SIMU(@ERSA) 

Operational 
Simulator 

a simulation application that contains a simulated train 
on-board unit capable of ERTMS/ETCS system version 
simulation, legacy (Class B) ATP and signalling. OP-
SIMU can be used stand alone or connected to 
TRAFFIC-SIMU and can be extended with a 3D render 
application 

RMS Railway 
Management 
Suite 

The Railway Management Suite (RMS) software 
developed by SOPTIM is a running software application 
developed in WP4. The RMS supports the management 
and control of the entire Retrack service operation from 
order to delivery and the channels for information 
between all actors. 

TCC Train Control 
Centre 

The role of the TCC is to manage the Retrack operation 
via RMS. The TCC will manage and control the planned 
operation and adjust any changes in the RMS 

CIC Customer 
Information 
Centre 

The Customer Information Center (CIC). The role of the 
CIC is to have information for the customers available 
via RMS and to communicate with the customer in case 
of (proposed) changes. 
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2 Introduction and scope 
This document (D5.2) is a follow-up of deliverable D5.1. In deliverable D5.1 the justification, 
the main targets and main direction of the training, have been described. 
 
D5.2 concentrates on the specific content of the training and it’s organisation in more detail. 
This D5.2 is a newer and completely revised version of the original D5.2.1, which was ready 
for publication on august 2009. This D5.2.1 was not released due to multiple Retrack scope 
changes and issues on Project level. D5.2.1 is a reference document to this D5.2.2 
document.  
 
D5.3 will describe the actual training based on elements of D5.2, that will be used in the 
training. 
 
D5.4 is the training and the evaluation report of the training. 
 

The training will be divided in two independent blocks, the present situation and the future 
situation (see chapter 3). These training blocks are split into different modules, which all 
focus on different operational situations.  

 

2.1 Training Goals 
The general Retrack goal is to realise a rail freight service from Rotterdam to Constanza and 
to demonstrate and implement innovative solutions. As it was concluded in Retrack 
deliverable 1.4, one of the most important factors to develop business was the reliability of 
the train service. 
As described in deliverable 5.1 reliability and the possibility of shorter transfer times will be 
investigated. 

2.1.1 Railway Management Suite (RMS) 
One of the innovative solutions of Retrack is the Railway Management Suite (RMS) software 
which is used amongst other benefits to support the Railway Undertakings (RU’s) during the 
train run. 
WP5 contributes to this goal by training the RU’s staff to work with the RMS system under 
simulated operational conditions with regards to customer information and handling 
degraded situations which they can come across in operating the (pilot) service. 

2.1.2 ERTMS/ETCS and code of language 
More general, the question the training can answer is: What is the influence of the new 
concepts (Code of language, ERTMS Level 2 and the RMS system) on the removal of 
barriers on cross border train runs? By applying simulation and by training staff for the 
situation where ERTMS Level 2 will be available for the entire Retrack Pilot Railway network 
the impact of ERTMS Level  2 and a code of language can be applied and the results 
analysed and compared with the present conditions. 

2.1.3 Simulation package 
Simulation software and hardware will be used to support the training and to combine and 
test all of the above mentioned goals to be able to measure the effect of the new concepts. 
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2.1.4 Key Performance Indicators (KPI’s) 
The KPI’s which are used to measure the effects are shared with de domain of KPI’s of WP9. 
They concern: 

·  Reliability 

·  Security 

·  Service Quality 

·  Transit time.   
The detailed training goals are defined per training-block and per module, see chapter 7.  
 

2.2 Relevant target groups 
The main target groups for the training are the participants who take part in the training: 

·  Train Control Center (TCC) staff 

·  Customer Information Center (CIC) staff 

·  RU’s train drivers 
 
Other relevant target groups who do not participate in the primary training are: 

·  R&D and academic representatives presenting the detailed technologies and 
innovations 

·  decision makers and politicians especially for the policy dimension of introducing 
advanced systems, decision processes and strategy development  

·  service providers, to exploit the results of the project through guidelines for developing 
scenarios/action plans around Retrack technologies. Specific requirements for the 
training 

2.2.1 Training tools 
The training will be given using train simulation soft- and hardware. 
Simulation software will serve as a platform for the sessions, facilitating virtual train runs from 
origin to destination allowing staff to learn how to perform their roles and tasks. The 
simulation events, decisions and actions will be registered by logging all train movement 
data, communication between staff and time. It will be possible to re-run events to be able to 
apply lessons learned, to test changed procedures or show effects of actions and alternative 
solutions. 

2.2.2 Training Location 
The training may take place centralised or in dedicated “off site” training sessions. Much will 
depend on the requirements for training the RMS application under operational conditions. 
 

2.3 Duration of the training 
The duration of the training will depend on: 

1. The extend of the network 
2. The complexity of the service 
3. The number of roles and functions that need to be trained as a whole 
4. The need for development or validation of procedures 
5. The number of people that need to be trained 
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6. The number of trainings to be given 

3 Background  
The background situation in the Retrack training is as follows: 

 

3.1 Retrack service model 
Customer 

The customer is the actor that asks for the shipment of materials/products (from Rotterdam to 
Constanza). The customer contacts the Retrack “one stop shop”  Retrack service provider. 

 

Retrack Service Provider 

The Retrack service provider answers to the customer and organizes the transport. If 
necessary from door to door. The Retrack service provider keeps the customer informed 
about the transport status (location of the goods, delay and estimated time of arrival (ETA)). 
The Retrack service provider asks independent Railway Undertakings (RU’s) for the 
necessary rail transportation. By working together with a number of RU’s operating along the 
corridor that the Retrack service provider provides services to the customers for the Retrack 
service provider is able to offer a regular service between fixed destinations and with a 
specific service concept: the Retrack service concept. 

 

RU 

The associated Retrack RU answers to the Retrack service provider and organizes the train 
transport. The RU is responsible to supply traction and staff to move the wagon trains in 
timetables that have been requested for by the Retrack service concept. During this process 
the RU informs the Retrack service provider about the status of the transport, the progress, 
possible delays etc. 

 

 

Figure 1 Retrack background organisation 

 

RMS 

The Railway Management Suite application hosts all necessary information and interaction 
procedures. The initial basis for the RMS was the Advanced Railway Planning (ARP). 
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Order 
Management BillingLogistics

Communication  

Figure 2 The IT view on the Order Management Proces s of the Retrack project 

 

The RMS supports the management and control of the entire Retrack service operation from 
order to delivery and the channels for information between all actors. 

 

 

Figure 3 Retrack management and control via RMS 

 

3.2 Retrack administration and communication at pro ject start 
Figure 4 is a schematic representation of the situation at the time the Retrack project started 

·  No RMS is installed. 

·  Retrack service provider and RUs rely on individual planning and communication 
applications and procedures. 

·  The customer needs to be informed by the Retrack service provider to track the status 
of his shipment during the operation. 
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Figure 4 Retrack no RMS installed 

 

3.2.1 Retrack administration and communication in t he present situation 
Figure 5 shows the situation with the RMS installed and in place at the Retrack service 
provider only. The operations plan is input for the RMS software. In this way every RU uses 
the same information without translation problems. The Retrack service provider or leading 
RU manages the core RMS application and is responsible for the administrative configuration 
of RMS in terms of contract, planning, schedules and assets like loco’s, staff, wagons, etc. 
The operations plan is input for the RMS software. In this way every RU uses the same 
information without translation problems. The leading RU or the Retrack service provider 
needs to ensure that all changes are administered in the RMS correctly. 

The RU’s do not have the RMS installed but use their proprietary applications. This approach 
is an intermediate solution for RU’s who do not have sufficient IT infrastructure available to 
use the RMS application. 

The RU’s are connected to the RIPS bus which enables them to communicate XML 
messages between each other and the Retrack service provider. The Retrack service 
provider has to manage the content of the XML messages and update or change the 
administration in the RMS. 

The customer can track the status of his shipment during the operation via a web interface. 

The situation as depicted in Figure 5 is at present optimal and taken as a target for the staff 
RMS training. 

Customers can find information via a web based interface via the RIPS with the information 
section of RMS. 
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Figure 5 RMS installed with RUs individual system c onnected  

 

3.3 Retrack operational cross border barriers 

3.3.1 Present situation 
The Retrack service model is in the present situation hampered by three major cross-border 
barriers that result in sub-optimization of the logistics chain and value chain: 
 

1. technical interoperability barrier, this concerns primarily the signalling and automatic 
train protection (ATP) systems. In addition to the signalling and ATP there is the 
barrier of differences in voltage and frequency of the power supply and sometimes a 
difference of track gauges. The differences in power supply can be overcome without 
dependencies with regards to language and extensive operational rules. The 
differences in track gauges are only applicable to few countries and are currently not 
in the scope of the Retrack pilot. 

2. operational interoperability barrier, closely related to the different signaling and ATP 
systems are the operational rules associated with these different systems 

3. language interoperability barrier, related to understanding the operational rules and the 
ability to communicate in the language of the nation state. 

 
Figure 6 depicts the present situation on the left side. 
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3.3.2 Future situation 
The right side of figure 6 depicts the future situation. The future situation anticipates that the 
barriers in the present situation will be resolved 
 
The barrier of technical interoperability primarily consists of differences between ATP 
systems between nations. In the future situation ERTMS/ETCS will be implemented in both 
countries and this will eliminate the ATP barrier. 
 
Closely related to the use of different ATP systems are the operational rules associated with 
it. Following the implementation of ERTMS/ETCS the operational rules for ERTMS/ETCS will 
apply hence eliminating this barrier of different operational rules cross border as well. It 
should be noted that ERTMS/ETCS intrinsically allows for variances in parameters with 
regards to certain ETCS functions related to differences of the track environment. This set of 
parameters are the so called National Values. Despite the connotation “National” these 
values are applied for different parts of the railway regardless of national borders and it is 
common to have in one country several sets of “National Values” for the ERTMS/ETCS fitted 
lines. 
 
The third barrier on language remains so far but the implementation of ERTMS/ETCS opens 
up possibilities to lower the barrier significantly. By implementing ERTMS/ETCS and the 
operational rules associated with it the ERTMS/ETCS system itself can be taken as a 
common ground to develop codes for all aspects of the operational rules in an attempt to 
lower the language barrier for train drivers in cross border operations. The code of language 
enables the exchange of safety critical information between track (dispatcher/traffic control 
and train/driver). 
 

 

Figure 6 Present and future situations 
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4 Set up of the training 
The training contains two independent blocks: 
 

1. Operations staff training for the present Retrack service and improvement of 
performance in future situations 

2. Training train drivers for ERTMS Level 2 with the proposed code of language (future 
situation) to enable training of future situations 

 

These two training blocks are split into different modules, which all focus on different training 
aspects for the staff. (see Figure 17, Paragraph 6.2) 

 

4.1 Roles of TCC, CIC and operations staff 
The training aims at training the staff skills of three key functions necessary in the 
organization of the freight service: 
 

1. the Train Control Center (TCC). The role of the TCC is to manage the Retrack 
operation via RMS. The TCC will manage and control the planned operation and 
adjust any changes in the RMS 

2. the Customer Information Center (CIC). The role of the CIC is to have information for 
the customers available via RMS and to communicate with the customer in case of 
(proposed) changes. 

3. the Operations staff (train driver and traffic controllers). The role of the train drivers and 
the traffic controllers is to move wagons and trains controlled by the TCC. The 
planned operation follows the plan in the RMS system. Changes in the operation as a 
result of actions with regards to train movements or terminal operations will be 
communicated via the train drivers and/or the traffic controllers to the TCC.  

 

4.2 Functional and operational training of TCC, CIC  and operations staff 

4.2.1 Functional training 
The first steps in the concerns the functional training of the TCC, CIC, drivers and 
dispatchers. 



 

D5.2.2_Training   Programme_Reviewed and Finalized_26-05-2011.docx 16  

Functional training RMS 
For the TCC and CIC staff this concerns the functional training of the RMS. This training will 
be supplied independently by SOPTIM. An RMS set-up for training will be available. 

 

 

Figure 7 Functional training RMS 

 

Functional training ERTMS/ETCS and code of language  
For the drivers and dispatchers this concerns the functional training of ERTMS/ETCS and the 
Code of Language (COL). This training will be supplied independently by DeltaRail. The 
ERTMS/ETCS training will be supported by ERTMS/ETCS Operational Simulators delivered 
by ERSA. 

 

Figure 8 Functional training ERTMS/ETCS and code of  language 
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4.2.2 Operational training RMS 
The second step in the training is the operational training. 

In this training the Retrack Pilot Operations will be simulated by means of a Traffic Simulator 
delivered by ERSA while the RMS system is in operation and TCC and CIC staff need to 
control and manage the events that take place during the simulation. The Retrack trains will 
be running in automatic mode controlled by DeltaRail and ERSA staff. 

The DeltaRail and ERSA staff will either run the simulation according to the plan and 
timetables, or inject disrupting events based on the top-10 of operational issues that have 
been recorded during the Retrack pilot operations (based on the Pilot logs) to enforce 
management and control actions by the TCC and CIC staff in the RMS. 

 

 

Figure 9 Operational training RMS 
 



 

D5.2.2_Training   Programme_Reviewed and Finalized_26-05-2011.docx 18  

4.2.3 Operational training RMS, ERTMS/ETCS and code  of language (future situation) 
The third step in the training is the operational training in the future situation. 

In this training the same training principles will be applied as in the second step of the 
training but the Retrack trains will be operated manually by use of the ERTMS/ETCS 
Operational Simulators and drivers and dispatchers that have been trained for ERTMS/ETCS 
and the use of a code of language. 

The function and role of the dispatchers will be played by the DeltaRail and ERSA staff if no 
real dispatchers are available. 

 

Figure 10 Operational training RMS, ERTMS/ETCS and code of language 
  

The role of the drivers and traffic control, which is different per country, will be presented by 
train drivers in the simulation of the Retrack service. (DOW third amendment, see literature 
list). The staff filling in these roles are delivered by RU’s (train drivers) with support of 
DeltaRail. for the role playing of the traffic controllers. If possible real traffic control staff 
(dispatchers) will be used. 
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5  RMS organisation of roles and functions 

5.1 Traffic Control Centre (TCC) 
Each RU of the Retrack pilot has its own planning and control system and applications. The 
TCC’s locally control the operations of the trains, personnel and locomotives and give 
technical support in case of problems. 
Therefore the TCC of the leading RU (and/or Retrack service provider) needs to be informed 
about the progress of the trains and the problems encountered, and needs to have means to 
find solutions. 
Only the leading RU has access to the RMS operation systems for logistics planning, 
terminal operations and timetables. 
Today the Train Control Centres don’t always communicate or share all information with each 
other which can cause delays at hubs like borders or terminals. In the Retrack training 
sessions this will be a point of focus. 
The leading RU uses the complete RMS software package. Customer related information is 
web based and made available via RMS for the Customer Information Centre (CIC). The 
quantity of the information given to the CIC has to be negotiated by the TCC and the CIC.   

The RMS software contains 3 main features and 1 option (D4.2): 

1. Operations Monitoring provides a specific Monitoring system for operation controllers. 
The Operations Monitor has been designed and developed to provide all information 
and states of actual running trains and the assigned resources at a glance.  

2. Operations Data Acquisition in combination with Retrack RMS provides all dialogues for 
collecting actual train data (loco data, personal data, wagon data, etc). The system 
supports the user through optimised data acquisition sequences and input forms. This is 
necessary to enable users to insert vast quantity of data every day (Wagon lists, brake 
sheets, etc.). The contemporary acquisition of actual data is a precondition for the real-
time management of collaborative trains. 

3. The developed Retrack seamless services has been developed as a self running 
services which can easily adapt to a base platform. This approach allows those partners 
who have already existing solutions to interconnect their solutions to the platform. 

 

Option: 

GPS Positioning has been designed to support operation controllers in tracking and tracing 
locomotive and orders. The service is directly linked to the orders in Retrack planning and 
monitoring service RMS and the TCC Operations Monitoring. GPS Positioning Service allows 
railway operators and customers to detect the actual train on GOOGLE@TM or Microsoft 
Earth@TM based map.  
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5.2 Customer Information Centre (CIC) 
As stated in D4.2 paragraph 5, Customer related information is web based and made 
available via RMS for the Customer Information Centre (CIC) (see D4.2 Error! Reference 
source not found. ) for information exchange with customers of the Retrack service.  

The web based application used by the CIC has been developed to provide information and 
support customers to manage the related logistical requirements of their shipment. The CIC 
enables customers to find out the actual state and detailed information of the train (departure, 
arrival, delays, wagon and freight information). The information is available in separate forms 
that can be customized to the special needs of customers.  

 

 

Figure 11 CIC web portal (source WP4.2) 

 

The features of the CIC are (reference DP4.2): 

1. Know the location of the train 

2. Enable to find out the actual state of the customer order, e.g. train. The result is 
displayed in the list; detailed state information is available in separate forms.  

3. Identify wagons on a train and freight 

4. Enable to find information concerning the wagons and freight (wagon lists, freight 
information)  
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5.3 Traffic Control (TC) 
Each country has its own Traffic Control system and Traffic Control units along their network 
(TC). The traffic control, controls and is responsible for all train traffic movements on their 
network and decides which train paths can be provided or revoked. Traffic Control units 
communicate with each other based on shared information by IT systems, written and verbal 
communication 

Along the Retrack corridor Traffic Control units that control the border crossings need to 
communicate like wise and “cross border” with each other. 

The ERSA Traffic Simulator (TRAFFIC-SIMU) is the platform for controlling all trains on the 
specific tracks of the Retrack service corridor 

The ERSA Operational Simulator (OP-SIMU) train simulator is the platform for driving the 
Retrack train. 

5.3.1 ERSA TRAFFIC-SIMU 
All Retrack train movements and a representative portion of regular traffic surrounding the 
Retrack trains will be simulated using the ERSA Traffic- simulator (TRAFFIC-SIMU). In the 
training, the role of TC will be carried out by DeltaRail, as leader of the simulation and 
training. For the operational RMS training the Retrack trains can be run in automatic mode 
with no real train drivers necessary or in manual mode with the Retrack train drivers 
operating simulated trains using the ERSA OP-SIMU. 
 

 

Figure 12 example of ERSA Traffic Simulator (TRAFFI C-SIMU) 
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5.3.2 ERSA OP-SIMU 
The OP-SIMU will be used as a stand alone system not connected to the TRAFFIC-SIMU for 
the training of ERTMS/ETCS. The OP-SIMU can be optionally connected with a 3D renderer 
application. 

 

Figure 13 example of ERSA Operational Simulator (OP -SIMU) + 3D extension 

5.3.3 ERSA TRAFFIC-SIMU connected with OP-SIMU 
For the training of a code of language and the simulation of the future situation 
(ERTMS/ETCS + a code of language) a number of OP-SIMU’s will be connected with the 
TRAFFIC-SIMU for manual operational control of the Retrack trains. 
 

 

Figure 14 example of ERSA TRAFFIC-SIMU + OP-SIMU 
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5.4 Communications between functions 
Communication about the Retrack service operation takes place between the customer 
(Retrack service provider) via the CIC and the TCC. 
Communication about the Retrack production operation takes place between the TCC and 
terminal staff, the drivers and traffic control. 
The four functions are connected with each other as shown in figure 15.  
 

Train drivers

Traffic control

Train Control 
Centre

Customer 
Information Centre

 

Figure 15 Communication between functions 

 

5.5 Communications recording for analysis 
ERSA will provide a communication tool by which the different function communicate.  At the 
same time the system logs all communication between functions in the training. 
The log files will be used and applied by TCI to measure and evaluate the training scenarios 
as defined by the manufacturer of RMS (SOP), the Retrack service Operator (TP) and 
Railway Undertaking (LTE). TCI will specify what data output needs to be supplied by RMS 
(SOP) and by the traffic simulation (ERSA), how this will be compiled, stored and evaluated. 
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6 Training 

6.1 Training Methodology 
As described in Retrack deliverable D5.1 (Training methodology), the training methodology 
can be divided into two parts: 

1) The training modules, as described in WP5.1. 
2) The KPI’s (Key Performance Indicators), as stated in WP9. 

 

 

Figure 16 Training methodology overview 

These KPI’s are retrieved from the WP9 presentation from TOI, held at Vienna on 5-6 
February 2009, the KPI statement from TOI and from deliverable D5.1 from DeltaRail. 
 

6.2 Blocks and modules 
As stated in the previous chapter, the training is divided into two blocks, Present and Future, 
which in turn are divided into two different modules. Both present and future modules start 
with a basic scenario: running the train under normal conditions. 

The future situation contains two added elements; coded language and ERTMS/ETCS. The 
coded language and ERTMS/ETCS are added to the reference situation and added to the 
degraded situation module. With this the use of this innovative element can be measured 
against the reference situation and the degraded situation. 

Both future and present situations contain modules with a degraded situation in which 
problems are injected in running the train. 

Every degraded situation scenario includes a number of injected problems. These injected 
problems are chosen from a top-10 problem list, made from interviews with Railway 
undertakings (TP, LTE, CER). The chosen injected problems are those which occur 
frequently, or which are expected to have an important influence on the quality of the service. 
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The data input for the scenario’s comes from interviews with railway undertakings, LTE and 
CER, from input from Soptim, and from the “Top ten bottlenecks list” by Transpetrol. 
 

 

Figure 17 Blocks, modules and scenario's, present a nd future 

 

6.3 Reference and benchmarking using KPI’s 
Every injected problem can be linked to a number of KPI’s. The KPI’s will serve to 
demonstrate the quality of service and the need to improve certain aspects of the service.  
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Figure 18 From scenario to KPI match in Present sit uation 

The KPI’s are formulated on an abstract level. These abstract KPI’s will be broken down (so 
a top-down way of working) to a level on which operational variables can be measured. In 
this way we can discover on which front the most result can be reached with the training. 
With this in hand we can formulate scenario’s. 
 

 

Figure 19 From scenario to KPI match in future situ ation 

 

The measurements of the KPI’s, as a result of running the scenario’s in training, give a 
certain score. This score can be compared (or matched) with the KPI-scores of the basis 
scenario (0-measurement). This gives an image of the improvement, or decrease.  

 

6.4 Overlap TOI and DeltaRail KPI’s 
The KPI’s that are needed for Training have been incorporated in the formalisation of KPI’s in 
WP9 (Oslo, January 2009). The WP9 KPI’s consist of 4 different stakeholder groups, top 
down; Policy makers, Customers, and Railway Undertakings (RU’s ). 
The target group for the training is the customer, so these KPI’s are applicable (figure 20). 
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Customer

Price

Service level

Price

Accessibility / availability

Claims

Punctuality

Cancellations

Flexibility

Theft / damages

Information flow

Stakeholder KPI categories KPI’s

Transit time

 

Figure 20 Customer KPI’s WP9 

6.4.1 Training KPI tree 
In Deliverable 5.1 the DeltaRail KPI-tree has been presented. The tree consists of KPI  
elements of the WP9 top level KPI’s, which are applicable to WP5, in to lower level 
measurable KPI’s.  
In figure 21 the training KPI tree is shown.  
The orange KPI’s in Picture 21 are the lower level KPI’s. The KPI’s which can be used during 
training and simulation are marked blue in tree of figure 21.  
 

 

Figure 21 KPI’s used for training 

 

In the training, the KPI’s will be used to measure the effects of the training. The  KPI’s can be 
quantified by comparison of the training results with reference scenarios. In this way the 
effectiveness of the training is measured. 
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A distinction can be made between organizational improvements or new concepts. 
Organizational improvements are a result of training the people in bottleneck situations. They 
focus on optimal use of the RMS software. Examples are: 

·  Conflicting information between RU’s 

·  Damaged wagon handling in RMS software 
 
The KPI’s can for example demonstrate how a better organization of difficult situations will 
result in a more reliable train service. The advantages of the use of new concepts can be 
demonstrated by comparison of situations with and without these concepts. 
The new concepts are: 

·  RMS software 

·  ERTMS level 2 

·  Code of language.  
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7 Training 

7.1 Scenario’s 
Different scenario’s will be chosen at different key logistic-bottleneck locations on the route 
which have a high impact on the KPI’s using the top 10 bottleneck’s events registered and 
identified during the RETRACK pilot train monitoring. 
The use of the supporting IT platform will be trained by using it to manage the operation, and 
by doing so training people to take correct and appropriate actions.  

For the future situation the simulation will provide the application of ERTMS/ETCS on the 
Retrack corridor to overcome technical and procedural barriers, and the possibility for cross 
border train operation by a single train driver using a coded language for communication to 
help overcome the language barriers. In this way the long term goals of EC policy with 
regards to cross border freight train operations in Europe can be pre tested and pre 
validated. 
By using these two components the advantages and disadvantages of both the technical 
systems for interoperability and the removal of procedural barriers will be shown to give 
maximum improvement for the development of the European cross border rail freight traffic 
operations. 

The effect of ERTMS on the interoperability will be studied by comparing the Retrack pilot 
under current signalling systems and under ERTMS Level 2. 

 

7.2 RMS Functional training for RMS 
This training concerns the ability to use the RMS. Training staff for usage of Soptim RMS 
software, which is necessary for driving the pilot. This is done by Soptim and is described in 
Work Package 4.  
 

7.3 ERTMS/ETCS driver training 
To enable simulation of the future situation drivers will be trained to operate trains under 
ERTMS/ETCS Level 2. The training addresses all aspects of ERTMS/ETCS relevant for 
qualification for certification. The ERTMS/ETCS training will be developed based on terms 
and conditions as they currently exist for examination and certification of ERTMS/ETCS train 
drivers in The Netherlands. The ERTMS level 2 training will be given to train drivers of the 
RU’s to make them ERTMS-ready. This training is needed as basis for the simulation of the 
future situation train run. For the ERTMS training the simulation software will be used. 
Course material, a text and handbook, will be created.  
 

7.4 Code of language training 
The EU train driver licence is the leading topic in the 3rd Railway Package and is seen as a 
major barrier for interoperability of the railway system and hence also a major barrier for 
seamless service. Under the coming EU Train Driver License train drivers must be able to 
use the messages and communication method specified in the ‘Operations’ TSI. Drivers must 
be able to communicate according to level 3 of the table on page L 315/77 of the 
Directive2007/59/EC. 
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To facilitate these requirements a solution for this barrier of language will be studied by 
testing the applicability a code of language aimed to provide for the first two requirements in 
the table: 
 

·  can cope with practical situations involving an unforeseen element 
·  can describe 

 
The third requirement (“can keep a simple conversation going”) will not be addressed directly 
but can be influenced positively by the use of codes by limiting the required (“simple”). 
proficiency. 
 

7.5 Operational training for RMS 
The presented modules of will allow all logistics personnel of the Retrack service to test and 
validate appropriate actions when problems or failures occur.  
The personnel will help to find the bottlenecks of the Retrack service in the simulation 
environment, to adjust and to test in order to optimise the actual operations of the Retrack 
corridor for the next run of the real service. 
The modules concern the present operation and include the use of the IT platform. 
By simulating the train movement of the Retrack service all personnel involved in the logistics 
chain will be able to test and validate appropriate actions when problems or failures occur.  
The personnel will help to find the bottlenecks of the Retrack service in the simulation 
environment, to adjust and to test in order to optimise the actual operations of the Retrack 
corridor for the next run of the real service. 

�  The actual operational plan and functional organisation serves as the input for the 
simulation. 

�  Scenario’s will be determined following the needs for training determined by WP8 (pilot) 
and WP4 (Soptim software RMS). 

 

Milestone Input from preparation Output 

Operational data WP8 Copy Routes, rolling stock, time 
tables, etc 

Technical specification 
of infrastructure and 
rolling sRUk 

WP 8 Track and Train 
configuration 

Simulation track and 
rolling stock 

Functional organisation 
of the operation 

WP 8 (Operations plan) Roles and  tasks Workstation configuration 

 

Scenario’s of present 
situation 

WP 8 (Operations plan) Scenario’s 2 modules 

    

Table 1: Action table 1 - plan of action for Operat ions and staff training. 

 

Milestone Input from preparation Output 

Future conditions 

ERTMS L2 

WP 5 DeltaRail ERTMS L2 driver training Training package 
DeltaRail 

Future conditions 

Coded language 

WP 5 UNEW Coded language Coded language 
procedure 
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Future scenario’s WP 5 DeltaRail Modification scenario’s to 
ERTMS L2 

2 modules 

Table 2: Action table 2 - plan of action for ERTMS Level 2 & coded messaging training 
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Milestone Input from preparation Output 

Training handbook WP 5 UNEW Write handbook Training handbook 

Training scenario  WP 5 DeltaRail Organisation of location, 
people and means, 
written down in scenario 

Training scenario for 
organisation 

Document WP 5 DeltaRail Simulations Impact ERTMS L2 

Applicability coded 
language 

Recording of 
communication 

WP 5 DeltaRail Communication method Communication tool 

Table 3: Action table 3 - Training organisation 

 

7.6 Present and future situation 

7.6.1 Block 1 – Present situation 
In this situation the RMS and interfaces between TCC and RU’s are operational. Two 
situations will be simulated and the performance measured. The first is the present situation 
without any incidents according to plan. The second is the planned situation with incidents 
(degraded situations) injected. 
 

Modules 1.0 REFERENCE SITUATION 

·   Operations plan 

1.1 REFERENCE SITUATION 

·   Degraded situations 

Goals ·   Baseline measurement 

 

·   Differences in performance with the Module 1.0 

·   Measure the effect of degraded situations 

Table 4: Modules and goals 

7.6.2 REFERENCE SITUATION (1.0) 

·  Train run as planned 

·  Training focus on use of simulation systems and communication means  

 

7.6.3 REFERENCE SITUATION + DEGRADED SITUATIONS (1. 1) 

·  Train run starting as planned with injected problems and  

·  Focus on border crossings 

·  To demonstrate the performance under different solutions for identical degraded 
situations by using KPI’s 

·  Focus of training on communication in difficult situations and on using the systems 
correctly to find solutions 
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7.6.4 Block 2 – Future situation ERTMS Level 2 and coded language 
In this situation the RMS and interfaces between TCC and RU’s are operational. Two 
situations will be simulated and the performance measured. 
The first situation is where the complete Retrack corridor will be equipped with ERTMS/ETCS 
Level 2 and a code of language can be used. Following this situation the Retrack operations 
plan will be revised and optimised according to the possibilities the implementation of 
ERTMS/ETCS Level 2 and a code of language offer for logistical improvements. Some 
examples are: direct border crossing without stopping, terminal procedures and train 
composition at logistic logical locations and not at locations pre determined by ATP or 
language barriers. The simulation will be carried out without any incidents according to plan. 
The second is the planned situation with incidents (degraded situations) injected. 
 

Modules 2.0 FUTURE SITUATION 

·   ERTMS Level 2 

·   Code of language 

·   optimised operations plan 

 

2.1 FUTURE SITUATION 

·   ERTMS Level 2 

·   Code of language 

·   optimised operations plan 

·   degraded situations 

 

Goals ·   measurement on 
technical and procedural interoperable 
cross border operations optimisations 

·   difference in performance with 
the planned present situation 

·   difference in performance with the planned 
future situation including injected problems 

·   difference in performance with the planned 
present situation including injected problems 

Table 5: Modules and goals future. 

 

7.6.5 Future situation (ERTMS/ETCS L2, code of lang uage, adjusted logistics) 

·  Adjusted logistics: a revised operations plan based on the introduction of 
ERTMS/ETCS and code of language  

·  The national signalling systems replaced by ERTMS 

·  Coded language introduced 

·  Train run as planned 

·  Focus on train driver ERTMS Level 2 operation (applied training skills)  

·  Focus on identified interoperability barriers 

a. ERTMS/ETCS border crossings and optimized logistics (hubs and spokes) 

b. Operational rules 

c. Language 
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7.6.6 Future situation (ERTMS/ETCS L2, code of lang uage, adjusted logistics) + 
degraded situations 

·  Train run starting as planned with injected problems and  

·  Focus on identified interoperability barriers 

o ERTMS/ETCS border crossings and optimized logistics (hubs and spokes) 

o Operational rules 

o Language 

·  To demonstrate the performance under different solutions for degraded situations 
identical to the reference situation by using KPI’s. 
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8 Training Modules in more detail 

8.1 Definition of the participants of the training sessions 
The Railway Undertakings participating in Retrack deliver staff for both the Retrack pilot and 
for the training sessions. The types of staff for the training sessions is similar to the pilot, but 
the numbers are smaller. Only some of the pilot staff will be needed for the training sessions 
(following the “train the trainer” principle). DeltaRail will provide the role of traffic control. 
 

 
 

Figure 22 Staff roles needed for the Retrack traini ng sessions 
 
 

 Train drivers TCs 
1 for each 

country 

TCCs 
1 for each 

RU 

CCC Deputies 

Pilot Retrack 3 4 4 1  

Pilot ERTMS 3 4 4 1  

Figure 23 Staff numbers needed for the Retrack trai ning sessions 

 

8.1.1 Competence criteria 
For the purpose of successful training and measuring of KPI’s a list of competence criteria is 
put together for the personnel in training. The criteria are: 
1. Language: English in word and writing/reading (possibly German) 
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2. Experienced in the line of work (for a train driver: driving experience, route knowledge, 
knowledge of rules and regulations) 

3. Affinity in working with computers 

4. Certified and qualified for the job which is simulated in the training. 

 

8.2 Software and hardware training 
 
As the DeltaRail Operational Simulation is very user-friendly, only a short time stretch is 
needed to instruct the train drivers how to use the simulation software and hardware. 
Elaborations on this point will be given in D5.3. 
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9 Set-up of the training rooms  
The different roles in the training make a split in different rooms necessary. In this way a real 
operating situation is simulated, without unnatural interference of the different roles.  

9.1 The training rooms 
Based on the explanation above the planning of the training rooms is as follows.  

Figure 24 Overview of the training session rooms 

 

The following table gives an overview of the training set-up as mentioned in the above 
picture. 

Room Personnel Means Function communication 

Simulator 
room 

Train drivers Train 
simulators 

Run the trains 

Keep control centres 
informed on 
progress 

Give information to 
TC and TCC 

Train Control 
Centres 

One centre 
per Railway 
Undertaking 

Telephone, 
email 

Find solutions for 
problems with the 
train paths in case of 
delays etc.  

Keep contact with 
TCCs of other RUs 

With a specific freight 
train, with TCCs of 
other RUs, and with 
the CCC 

Traffic Control 
Centres 

One center 
per country 

Telephone, 
email 

Manage the rail 
traffic of the country, 
release of train 
paths 

With the trains in a 
country 

Customer 
Control centre 

One center 
for the whole 
Retrack train 
run 

email Keep customers 
informed about the 
progress of the 
transport, get 
information from 
TCCs 

With the customers 
and the TCCs 

Table 6: Training organisation set-up and functions  
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9.2 Simulator room 
In the simulator room the train drivers run the trains on train simulators. The simulators 
contain the simulation software based on Retrack path data, operational data, border 
crossing data, etc..  The train drivers run the trains at real speed and on real paths. The 
changes of locomotives, signalling systems and voltage at the borders are also simulated.  
The train drivers communicate with the Traffic Control Centre. 
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10 Training programme 
The first draft planning for the training is as follows. 
 

Day Training Personnel duration 

Day 1 Simulation training Train drivers & DR 1 day 

Day 2 ERTMS Level 2 Train Drivers & DR 1 day 

Day 3 Pilot run reference 
situation 

Train drivers & DR 1/2  day 

Day 4 Injected Problems Train Drivers & DR  1/2  day 

Day 5 ERTMS pilot run & 
coded language 
including injected 
problems 

Train Drivers & DR  1 day 

Table 7: Training planning 
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